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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

Coctout B GOpMUPOBAHUH y CTYJAECHTOB LIEJIOCTHOTO MPEACTABICHUS O CUCTEMAaX 3al[UThI
OKpY’KaroIllel CpeJibl OT ra30MbLUIEBbIX BEHIOPOCOB TOKCUYHBIX BEIIECTB.

1.2 3agaun AUCHUIINHBI

. 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 THUIUYHBICE KOHCTPYKIIMOHHBIC  pEIICHUs

YCTpOﬁCTB, arraparoB U yCTaHOBOK, INPUMCHACMBIX B 6BITy U ONPOMBINUICHHOCTH IJI 3alllUThI
YCJIOBCKa U 0pr>1<alomel71 Cp€AblI OT ra3oInblLICBbBIX BBI6pOCOB;

. MIPOAHAIIU3UPOBATH JTOCTOMHCTBA U HEJOCTATKM CHUCTEM 3allUThl C TOUKU 3PEHUS
pecypcocOepexeHus 1 SKOJIOTHUECKOH 11eJ1eCO00pa3HOCTH;
. MPUBUTH TIEPBUYHBIC HABBIKM HMH)KCHEPHBIX pAaCYETOB U MPOTHO3UPOBAHUSA

pe3yibTaToB  pabOThl  OTHEJNBHBIX YCTPOWCTB M CIOXHBIX TEXHOJOIMYECKHX  CXEM,
NpeIHa3HAYeHHBIX IS PEIOTBPAILEHHS BPEIHBIX BRIOPOCOB B aTMOChepy.

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

Hucuumnnuaa «CuctemMbl 3alMThl aTMOC(ephl» OTHOCUTCA K 4YacTh, (QopMUpyeMOu
y4acTHUKaMU 00pa3oBaTeIbHbIX OTHOLIeHHH, bioka 1. Juctumiunel (Mogynu) yueOHOTO maHa.
B cooTtBeTcTBUM ¢ pabounM y4eOHBIM IJIaHOM AMCLIMILIMHA HM3y4aeTcs Ha 3 Kypce 1Mo OYHOU
dbopme oOyueHus. Bua npoMexyTouHOM aTTecTaluu: IK3aMeH.

N3ydyeHuio MUCHUIUIMHBI JOJKHO MPEINIeCTBOBATh M3YUYEHUE TAKUX TUCIHILIUH, Kak
«Teopus ropeHuss U B3pbIBaA» U «IKOJIOTHYECKHH MOHUTOpUHT». [Ipu ocBoeHuu gaHHOU
JTVICIUATUTMHBI CITYIIATENN TOJDKHBI UMETh 3HAHUS 10 OOIIeH, HeOpraHMUeCKOW W (U3UIECKOM
XUMHHU. I[I/ICIII/IHJII/IHa SABJISICTCA HpGHIHeCTBYIOHIGﬁ IIpH U3YYCHUUN JUCHUIIINH: «IKOIOTHYECKHUE
pucku B TexHochepe «YNpaBlIeHUE IEIIOCTHOCThIO TEXHUYECKUX CHUCTEM», «CHUCTEMBI 3allUThI
ruapoc@epsl U TUTOCHEPHI».

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4YeHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NIPOrPaMMBbI

N3ydyenne paHHONW y4yeOHOM JAMCUUIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuxcst CIeTyOIUX KOMIETEHIIHA:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

Pe3ynbTarhl 00yueHUs MO AUCIUTIINHE
KOMIIETEHIIUU

MK-2 CnocofeH oueHUBATHL MPUYMHBI M1 UCTOYHHUKH ABAPHUIiHBIX BHIOPOCOB U COPOCOB B OKPY KAIOLIYI0
cpeay; pa3padaTsIiBaTh MEPONPHUATHS MO 3AMIHTE 4YeJOBeKa W OKPYXKAWIIel Cpeabl 0T Pa3jiHIHbIX
(aKTOpPOB €CTECTBEHHOI0, AHTPONOT€HHOT0 H TEXHOT€HHOT0 MPOUCX0KIEHHS

UIIK-2.1. OueHuBaeT NpUYMHbI U UICTOUHUKH 3HaeT NPUYMHBI W TIOCIEICTBUS aBAapUIHBIX BBIOPOCOB U

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

OKpPY>KaIOLIYI0 Cpeny COBPEMEHHBIE TEOPUM U TOAXOABI K HCCIEA0BaHMIO
OKpY’KaloIlel cpenbl I BBIABICHUS €€ BO3MOXHOCTEH U
pecypcos

YMeer BBIABIATH TPUYMHBI M WCTOYHUKH aBapUHHBIX
BBIODOCOB M COpPOCOB B OKPYXKAaIOIIYyIO  Cpeny,
HHTETPUPOBATh TEOPETHUYCCKUE 3HAHHUS C MPAKTHKON
o0OydeHus

BiageeT HaBBIKAMH OICHKH T[PUYAH W HCTOYHHKOB
aBapHUHBIX BBIOPOCOB U COPOCOB B OKPYXKAIOIIYIO CpEny,
CIIOCOOHOCTBIO K aHAJM3y JOCTOMHCTB M HEJIOCTAaTKOB
CHCTEM 3alllUThl C TOYKH 3PCHUS PECypcOCOEpPEIKEHUS H
9KOJIOTHYECKOM 1eJIeCO00Pa3HOCTH




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA

Pe3ynpraTel 00ydeHus 10 TUCTIUIUTHHE
KOMICTEHITHH

UIIK-2.2 Pa3pabareiBaeT MepomnpuaTHs 10 | 3HAeT MEPONPHATHS HO 3allUTe YeJOoBeKa M OKpYXKaroulen
3alIMTe 4YeJOoBeKa W OKpYXKalolleil cperpl OT | cpeibl  OT  pa3iMyHbIX  (PaKTOPOB  €CTECTBEHHOTIO,

Pa3IMYHBIX (axropoB €CTECTBEHHOT'0, | QHTPONIOT€HHOIO U TEXHOTEHHOTO  IPOUCXOXKACHUS,
aHTPOIIOTCHHOTO u TEXHOT€HHOTO | CYIIECTBYIOIINE CHCTEMBI U METOABI OOECTIeUeHHs 3aIlIUTHI
MIPOUCXOKACHUS aTMoc(epbl OT BPEIHBIX ra30MbUIEBBIX BEIOPOCOB

YMeeT NOATOTaBINBAThH MPEATIOKEHHS 110 3aIIUTE YEIOBEKa
U OKpYXaloIled cpeapl OT pa3iudHbIX (aKTOpOB
€CTECTBEHHOTO,  AHTPOIIOTEHHOTO WM  TEXHOTCHHOTO
MIPOUCXOKACHHSA, YMEET IPOBOIUTH 0a30BbIE WH)KCHEPHBIC
pacyeTsl, IPOTHO3UPOBATh PE3yIbTAThl PAOOTHI OTAEIBHBIX
YCTPOMCTB U CJIOKHBIX TEXHOJOTHUECKUX CXEM

Brnaneer HaBbIKaMu pa3pabOTKM MEpONPUATHN MO 3aluTe
YeJI0OBeKa M OKPYXKAIOIIEeH Cpelbl OT Pa3iIM4YHBIX (aKTOpPOB
€CTECTBEHHOI0,  AHTPOIOT€HHOTO M TEXHOT€HHOIO
MIPOUCXOXKACHUS

Pe3ynpraTel 00y4eHUS MO AMCHUILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUIOB KOHTAaKTHOH U CAMOCTOSTEIIEHOM paOOThI 00YyJaIOMIUXCSI B COOTBETCTBHH C YTBEPKACHHBIM
y4eOHBIM IJIAHOM.

WHaukatopel  JOCTHOKEHHS KOMIETCHIMH  CYMTAIOTCS  CPOPMHUPOBAHHBIMH  TIpU
JOCTHKCHUH COOTBETCTBYIOIMX MM PE3YJIbTaTOB OOY4YEHHUS.

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

O6m1ast TpyI0€MKOCTh TUCHHUILIMHBI cocTaBisieT 4 3au.ea. (144 yaca), ux pacnpenencHue
0 BHJIaM paloT MpeICTaBICHO B TaOIUIIE.

Bib! pabor Bcero Dopma 00yueHHs
4acoB OuHasi
5 cemectp
(gacsl)

KonTakTHas pa6oTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 84 84
3aHATHS JICKIIMOHHOTO THIIA 32 32
n1a00paTOpHbBIE 3aHATHUS 34 34
MPaKTHYECKUE 3aHATHS 18 18
HNHasi KoHTaKTHAas padora:
Kontpons camocrogrensHoi padotsl (KCP) 4 4
ITpomexyrounas arrecraums (MKP) 0,3 0,3
CaMocTosiTeIbHasi padoTa, B TOM YHCJIE: 20 20
CaMocTosTeNIbHOE N3yUYeHUE Pa3/iesioB, CAMOIIO/ITOTOBKA
(mpopaboTKa K MOBTOPEHHE JICKIMOHHOTI0 MaTepHalia U MaTepuaia 10 10
Y4eOHHKOB M YIeOHBIX TOCOOHIA, TOATOTOBKA K JTAOOPaTOPHBIM,
NPaKTHYECKUM H T.]1.)
IToaroToBKa K TEKyLIEMY KOHTPOIIIO 10 10
KonTpoas:
IToaroroBka K 3K3amMeHy 35,7
Oo0masi Tpy10eMKOCTh yac. 144

B TOM 4YHCJIe KOHTAKTHAs 88.3

padora ’

3a4. e/l 4

2.2 Coaepxanue TUCHHUIJIHHBI:
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUITHHBIL.
Pa3nens! (TeMbl) TUCHUIUIMHBI, U3y4aeMble B 5 ceMecTpe (ouHas popma o0yueHus)



Konugectso yacos
Bueayaur
No HaunmenoBanue pa3ienos (Tem) AymaTopHas op}z;;l
Bcero pabota
pabota
JI 113 JIP CPC
1 |OcHOBBHI IPUMEHEHNS TEXHUKH M TEXHOJIOTHH 3aITUTHI aTMOC(hEephI 8 4 2 - 2
2 |bazoBBIe cHCTEMBI 00ECITBUTHBAHMUS 14 4 2 6 2
3  |Cyxwue mpUIeyJIOBUTEIN 12 4 2 4 2
4 | OumbTpH 12 4 2 4 2
5 |Mokpsle IBUICYIOBUTETN 12 4 2 4 2
6 |AOcopOUMOHHBIC METOABI 11 3 2 4 2
7 |AncopOurOHHBIC METOABI 11 3 2 4 2
8  |Tepmmaeckme METOABI 11 3 2 4 2
9  |KoMmOuHHMpOBaHHBIE CHCTEMEI IBIIE- U Ta300YHCTKH 13 3 2 4 4
UTOI'O no pazoenam Oucyuniumnbl 104 | 32 18 34 20
Kontpons camocrosarensHoit pabotsr (KCP) 4
IIpomexxyrounas arrecrarus (MKP) 0,3
[MoxroToBKa K IK3aMEHY 35,7
OO0m1ast TpPyAOEMKOCTb IO JUCTIHATUINHE 144

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

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIUHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HanmeHnoBanue pazaena dopMa TeKy1ero
P ConeprkaHue pasjesna (TeMbl) p Y
(Temsr) KOHTPOJIS

1 |OcHoBbI IpUMEHEHUS OCHOBHBIE MCTOYHMKH 3arpsi3HEHMI; pacceuBaHue BpeaHBIX|YO
TEXHUKU U TEXHOJIOTHH |BBIOPOCOB B aTtMoc(epe - OCHOBBI TCOPHH, METOMbI pacucTa;
3aIIATHl AaTMOC(EPHI CTpaTerus U TaKTUKA 3alIUTHl aTMOCQEPHI; TOCICA0BATEIFHOCTh
cTanuii pa3pabOTKH CHCTEM 3aIIUTHI aTMOC(EPHI; KTacCH(UKAIUSI
9KO3aI[UTHBIX MIPOIIECCOB i OCHOBBI TIPUMEHEHHUS
9KOOMO3aIMUTHON TeXHUKW. HampaBieHHs W UMW CO3JaHus
0E30TXOTHBIX H MAJIOOTXOTHBIX IIPOU3BOJICTB

2 |ba3oBble cucTeMBI CpolicTBa mbuiei. ba3zoBele cucrembl oOecrblanBanus, MeTos! | KP
00eCIbUINBAHUS OIICHKH OCHOBHBIX TEXHHUYECKUX TMOKa3aTeNeH MbUICYIOBUTEINEH;
00111251 TEOpHsI MPOIIECCOB OOECTIBUTUBAHUS

3 |Cyxwue meuieynoBuTenu |TeopeTHUECKHE OCHOBBI —«CYXHX» METOAOB  yiaBnuBauus|YO
KPYITHOJUCTIEPCHBIX u MEJIKOIUCTIEPCHBIX MBLUICH.
[TputeynoBuTeNn AN OYUCTKM  3aNBUICHHBIX  BO3JYIIHBIX P3
BBIOPOCOB: CyXH€ IbUICOCAAUTENbHBIE KaMephl, KaIIO3UIHbIE
KaMepbl W WHEPIHOHHBbIE THUICYJIOBUTENH, IIEHTPOOEKHBIE

MBUICYJIOBUTENN:  TBUICYJOBUTENHM  POTAllMOHHOTO  THIIA,
BUXPEBBIE IBIICYIOBHUTEIH, IIUKIOHBI
4 | OuibTpHI OdrcTKa TBUIETa30BBIX cMeceil B (mibTpax, MexaHuueckue KP

GunbTpB;  THOBI  (QUIBTPYIOIIMX IIEPErOPOJIOK, TKAHEBBIC
¢unbTpBl, MX KIaccupUKanus, pacdéT MapaMeTpoB TKaHEBBIX
(uIBTPOB, MaTepHAIBl TKAHEBBIX (UIBTPOB; BOJOKHHUCTHIE
(UIBTPBI: CyXHME€ W MOKpbIE; KOHCTPYKLUHUHM (HIBTPOB TOHKOH
OYKCTKH; 3epHHUCTBIC (UIBTPBI: KOHCTPYKIIMS, armapaTypHoOe
opopmieHHne. DIEKTPOPUIHTPHI, TEOPETUUECKHE  OCHOBBI
METOJ]a: KOPOHHBIM pa3psi, pacd€T YCIOBUN 3SKCIUTyaTaluHu
ANEKTPUUYECKHUX (IIBTPOB U OIeHKA 3()h(HEKTUBHOCTH UX PaOOTHI.
AnmaparypHoe odopmieHne, TpeOOBaHUS K KOPOHHPYIOUINM U
MBUICOCATUTENBHBIM  AJekTpogaM. CrocoObl  pereHepanuu

9N1eKTPOPUIBTPOB
5 |Mokpsle TyMaHOYTOBUTENH, MOKpBIE OCAJUTEIHM a’po30JbHBIX vacTull:(bO
MIBUICYJIOBUTENN MPOTUBOTOYHBIE CKpyOOEphl, HacaJO04YHbIE TI'a30IPOMBIBATEIH,

ra3onpombiBaTesin € HO,HBI/I)KHOﬁ HaCﬁHKOﬁ, Tapejib4aTbIC
I'a30POMBIBATC/IM, Ta300POMBIBATCIN YAAPHO-UHCPIHUOHHOI'O




JIEUCTBHS, Ta30NpPOMBIBATENIM  LEHTPOOEIKHOrO  JEHUCTBHS:
ckpy00ep Bentyppu. Metoasl noBbimeHus ux 3GQexkTHBHOCTH,
ONTUMAJIFHBIE YCIIOBHS (YHKIMOHUPOBAHUS MOKPBIX
NBUICYJIOBUTENIEH

6 |AOcopbunonHbIC
METOIbI

Teopernyeckre OCHOBBI a0COPOLMOHHBIX METOIOB yIaJeHHs
nbUIel: (QU3NKO-XUMHUYecKas CYIIHOCTh HPOLECCOB, YpPaBHEHHS
MaccomepeHoca. Bpibop abcopOeHTOB; H3BECTHSIKOBBIE U
U3BECTKOBBIE ~ METOIBl  M3BJICYEHHS  KHCJIBIX  Ta30B;
HepeKylepalnoHHble MeTOAbl. PekynepalMOHHBIE  METOJbI
OYHMCTKH C pereHepaimeil xemocopOeHToB. KoHcTpyKTHBHBIE
0CcOOCHHOCTH aInaparoB, OCHOBHI MX BBIOOPa U pacyera, Coco0bl
pereHepanuu

YO
P3

7 |AncopOuuoHHEIE
METOJIBI

AncopOuMoHHbIE METOJbl. TepMHHBI M OCHOBHBIC ITOHSTHS.
AZncOpOeHTBI: aKTUBHPOBAHHBIC YIJIM, CEIMKOTENIH, IIE€OJHTHI
Teoperudeckue 0CHOBBI IpolieccoB ancopouuu. ObopynoBaHue U
OpTaHU3aIH TIPOIIECCOB agcopoumu: azcopoeps
NEPUOANYECKOIO0 M HENpephlBHOIO  aeWctBud.  Pacuér
ancopOepos. Pereneparis ancopOeHTOB

YO

8 |Tepmrmrueckue METOABI

Meronpl TEpMHUYECKONM HEWTpalu3allud OTXOJAIIMX TIa30B:
MpsIMOE CKHUTAaHUE, TEPMUUYECKOE OKUCICHHUUE, KaTaauTHYecKas
HeuTpamuzauus.  Katanu3aTtopsl,  CYIIHOCTh  IPOLIECCOB,
KOHCTPYKLIMH allapaToB, OCHOBBI pacdera, 00NacTH U MPUMEPHI
npuMeHeHus. Jlezonopanus ra3oBeIx BbIOpocoB. IlepeaBurkHbie
YCTaHOBKH JIOYKHUTa ra30B

BO

9 |KomOuHMpOBaHHBIE
CHCTEMBI IThLIe- H
ra300YUCTKH

KomOuHNpoBaHHBIE CHUCTEMBI OYHUCTKH OT OCHOBHBIX Iapo- U
razoo0pa3HbIX BBIOPOCOB; MPAKTHYECKHE OCHOBBI OYHCTKH
BO3JlyXa OT IbLJIeH, ra30B U nmapooOpasHbIX mpumeceil. OCHOBBI
BBIOOpa IPOCKTHBIX PELICHUI CHCTEM IIbLIEra30yJaBIiBaHus,
THIIOBBIE CXEMBI

T3

2.3.2 3aHATHS CEMHHApPCKOro Tuma (MpakTH4YecKHe / ceMHMHApPCKHe 3aHATHS/

JlabopaTopHble padoThI)

HpaKTI/I‘IeCKI/Ie 3aHATUA

(GWIBTPEI; TUIIBL (PIIIBTPYIOIIUX MEPErOPOIOK, TKAHEBBIC
GWIBTPEI, UX KIaccu(UKAIM, pacyEéT IapaMeTPOB TKAHEBBIX
(bUIBTPOB, MaTEpUAIIBI TKAHEBBIX (PUIILTPOB; BOJIOKHHUCTHIC
(UIBTPHL: CyXHe W MOKPBIE; KOHCTPYKIIUH (DHITBTPOB TOHKOM
OYHNCTKHU; 36pPHUCTBIE QUIBTPBI: KOHCTPYKIIUS, alllapaTypHOe
odopmiieHHEe. DNEKTPODUIBTPHI; TEOPETUIECKHE OCHOBBI

®opma
No Hanverosanne TemaTuka 3aHATHIA/PabOT TEKYILEro
pa3zaena (TeMbl)
KOHTPOJIA
1 | OcuoBsl npumeneHnst | OCHOBHbIE HCTOYHUKH 3aTpSA3HEHHI; pacCeuBaHUE BPEIHBIX YO
TEXHUKHU U BEIOPOCOB B aTMOC(Epe - OCHOBBI TEOPUH, METOIBI pacueTa;
TEXHOJIOTUU 3aIIUThI CTpaTeTHs U TAKTHKA 3alUTHI aTMOC(EpEI,
aTMocQepsI MTOCTICTOBATEBHOCTD CTaIUi Pa3padOTKU CHCTEM 3alIUThI
aTMocQepsr; KIacCu(pUKAI SKO3AIUTHBIX MPOIECCOB U
OCHOBBI IIPUMEHEHU YKOONO3aIMUTHON TEXHUKH.
Hampasnenus u nienu co3ganusi 0€30TXOIHBIX U
MaJIOOTXOJIHBIX ITPOU3BOJICTB
2 | Ba3oBble cUCTEMBI CsotictBa mbLieii. ba3oBsie cucteMmsl oOecnblinBanus, MeTogsl | KP
o0ecIbUIMBaHUS OILIEHKH OCHOBHBIX TEXHUYECKHX MOKa3aTeneil
MBIICYJOBUTENEN; 00IIast TEOPHUS MPOIECCOB 00ECTIBUINBAHUS
3 | Cyxue TeopeTnueckne OCHOBBI «CYXHUX» METOJIOB YJIaBIMBAHUS P3, VO
MBIJICYIOBUTEIH KPYITHOIUCTIEPCHBIX M MENKOAUCIEPCHBIX MBIICH.
[IpIeyToBUTENH U1 OYUCTKH 3aITBIJICHHBIX BO3TYIITHBIX
BBIOPOCOB: CyXH€ MBIJIE0CaAUTENbHbIE KaMephl, JKaIl03UHHbIE
KaMepbl ¥ HHEPLMOHHbIE IBUICYIOBUTEIIH, HEHTPOOSKHBIE
MbIIEYIOBUTENN: bLICYJIOBUTENN POTALIMIOHHOIO TUIIA,
BHXPEBBIE MBUICYJIOBUTENHN, IIUKJIOHEI
4 | OunpTpsl Ouncrka MbIIeTa30BbIX CMeceil B QUIbTpax, MEXaHUUECKHE KP




METO0/1a: KOPOHHBIH pa3psisl, pacyér yCIIOBHUH SKCILTyaTalluK
AJIEKTPUUIECKUX (PHITBTPOB U olleHKa () (HEKTUBHOCTH UX
paboTel. AtmaparypHoe oopmMileHre, TpeOOBaHUS K
KOPOHHUPYIOIIUM U TBUICOCaTUTENbHBIM IeKTpoaM. CriocoObl
pereHeparyu 3JeKTpoPUIBTPOB

5 | Moxkpsie TyMaHOyITOBHTEIH, MOKPBIE OCaJUTENN a3PO30JIbHBIX dacTull: | bO
MBIICYIOBUTEIN MIPOTUBOTOYHBIE CKPYOOEpHI, HACaJOYHBIE Ta30IIPOMBIBATEIH,
ra3onpOMBIBATENM € MTOJABUKHOM HACaAKOM, TapeapyaTbie
ra30IpoMBIBaTEIH, Fa30IIPOMBIBATENHN YAAPHO-NHEPIIUOHHOTO
JICUCTBHS1, Fa301IPOMBIBATEIH LIEHTPOOEIKHOTO JCHCTBUS:
ckpy006ep Bentyppu. MeTo/p1 MOBBILIEHNS HX
3¢ PEKTUBHOCTH, ONTHMANIBHBIE YCIOBUS ()yHKIIMOHUPOBAHHUS
MOKPBIX MbUICYJIOBUTENIEH
6 | AGcopOunoHHbIE Teopernyeckue 0CHOBBI aOCOPOIIMOHHBIX METOJIOB Y/IaJICHUS YO, P3
METOJIbI mbUIeH: QU3NKO-XUMHYECKasi CYIIHOCTh IIPOLECCOB, YPAaBHEHUS
MaccornepeHoca. Beroop abcopOeHTOB; W3BECTHIKOBEIC U
M3BECTKOBBIE METO/IbI U3BJICYEHHS KUCIIBIX Ta30B;
HepeKylepalMoOHHbIE METOBI. PeKynepanioHHbIE METOIbI
OYHCTKH C pereHeparieil xeMocopOeHToB. KOHCTpYKTHBHBIE
0COOCHHOCTH arapaToB, OCHOBHI MX BBIOOpa U pacdera,
CIIO0COOBI pereHepanuu
7 | AncopOIoHHbIE AncopOIoHHbIE METObI. TepPMHUHBI U OCHOBHBIE TOHTHS. YO
METOJIBI ACOpOCHTHI: aKTUBUPOBAHHbIE YIJIH, CETUKOTEIIH, IIEOTUTHI.
TeopeTndyeckue OCHOBBI POLIECCOB aACOPOLIH.
O0opynoBaHue ¥ OpraHU3aIUs MPOIECCOB aICOPOIIUH:
azicopOepbl EPHOIMYECKOTO U HEIIPEPBIBHOTO JICHCTBHS.
Pacuér ancopOepoB. Perenepanus aacopOeHTOB
8 | Tepmuueckue meroapl | MeToabl TEPMUUECKOI HEUTPaIN3aMy OTXOSIIMX Ta30B: BO
MPSIMOE CKHUTaHUEe, TEPMHUYECKOE OKHUCIICHUHE, KaTaTUTHYECKas
HelTpanusanus. KataninsaTopsl, CyIHOCTb IPOLECCOB,
KOHCTPYKIIMH alIlapaToB, OCHOBHI pacdera, 00JacTH 1
IIPUMEpPHI MPUMEHEHUS. [{e300parys Ta30BbIX BEIOPOCOB.
IlepenBrkHBIE YCTAHOBKHU JI0’KHTA Ta30B
9 | KomObuHupoBaHHbIE KomOnHMpoBaHHbBIE CHCTEMbI OUYMCTKH OT OCHOBHBIX apo- U T3
CUCTEMBI IIbLIIE- U ra3000pa3HbIX BEIOPOCOB; MTPAKTHUECKHE OCHOBBI OUHUCTKU
ra3004UCTKH BO3JlyXa OT IbLJIEH, ra30B M NapooOpa3HbIX npumMeceid. OCHOBBI
BBIOOpa NMPOEKTHBIX PELICHUI CUCTEM IIbIJIeTa30yIaBINBAHNUS,
THUIIOBBIE CXEMBI
JlabopaTopHbIie pabOThI
dopma
Ne Hanvenosanne Temartuka 3aHATHI/PabOT TEKYLIETro
pa3zaena (TeMbl)
KOHTPOJIst
1 | bazoBsle cuCTEMBI OuncTKa ra3onblIeBOM CMECH C HCIIOJIb30BAHUEM JIP
00ecpUTHBaHUS ANEeKTPOPUIBTPa
XapaKTepUCTHKH MBUIN: JUCIIEPCHOCTb, TEOMETPUIECKHE
napaMeTpsl IOBEPXHOCTH, a0pa3uBHbIE CBOMCTBA
2 | Cyxue Hcnonb30Banne TKaHEBBIX (UIBTPOB B TIpOIECcCe YAaICHUS JIP
ITBIJICYIOBUTEIH KPYITHOIUCTIEPCHBIX YaCTHII.
3 | ®unbTps XapaKTEpUCTUKU NBUIN: INIOTHOCTh, TUTPOCKOIIMYHOCTh JIP
4 | Mokpsie DOTOMETPUYECKOE ONpPENEIECHUE aMMHUaKa B BO3AyXe JIP
IBIIEYIOBUTEIN
5 | AGcopOunoHHbIE Y naneHue yriaekucioro raza u3 aTMoc()epHOro BO3ayxa ¢ JIP
METOJbI HCIIOJIb30BAHHMEM IIEJIOYHBIX a0COPOEHTOB
6 | AncopOIMOHHEIE MeTo/1bl OUMCTKH BO3JIyXa OT XJIOpa JIP
METOJbl
7 | Tepmuueckue Meroapl | MeTobI OUNCTKY BO3/yXa OT YIJIEKUCIIOTO ra3a JIP
8 | KomOuHmpoBaHHbIe OuncTKa ra3omnpUIeBOH CMECH C HCTIIOIb30BaHUEM MOKPBIX JIP

CHCTEMBI IIBLIIC- 1
Ta3004YHUCTKHU

HBIHeyHOBHTCHGﬁ




Yerasiii onpoc (YO), camoctosrensHas padota (CP), pemenue 3amay (P3), 6nui-ompoc
(BO), TBopueckoe 3amxanue (T3), 3amura madopatopHoii padots (JIP).

[Ipu

W3y4YCHUH

JAUCHUITIIINHBI MOTYT MMPUMCHATBCA 9JICKTPOHHOC OGy‘-IGHI/Ie,

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

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
KypcoBbie paboTsl HE TPEeTyCMOTPEHBI YUEOHBIM IIIAHOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSTEILHOH padoThI
00y4aoIMUXCH M0 JUCHHUILIMHE (MOTYJII0)

No But CPC ITepeueHp y1eOHO-METOIMUECKOTO 00ECTICUEHHS AUCIUILTHHBI IO BBIOJIHEHHIO
CaMOCTOSTETFHON pabOTHI

1 2 3

1 |CamocTosiTensHOE Bynpixkuaa T.A. ITlpomeccsl u ammapaTsl 3ammThl ruapochepsl [Tekcr]: ydeGHOe
M3Yy4EHHUE Pa3/AEIIoB, nocobue 1yt cryneHToB By30B / T. A. Bynpikuna, C. I'. EmenssHoB. - M.: Axagemus,
CaMOIIOATOTOBKA 2010. - 287 c.
(mpopaboTtka u Beromkun, A.I'. IHxeHepHas 3amuTa BOJHOH cpenbl [ DNeKTpoHHBIH pecypc]: yueo.
MOBTOPEHUE nmocobue — DnektpoH. naH. — Cankr-IlerepOypr: Jlanp, 2014. — 416 c. — Pexxum
JIEKIIMOHHOTO nocryma: https://e.lanbook.com/book/49467.
MaTepHaia u Metoandeckue yKa3aHUs 10 OPraHU3alMy CaMOCTOSITEIbHON paboThI.
MaTepHaja yueOHUKOB |MeToandeckue yKa3aHus K BRIIIOJHEHHUIO JaOOpaTOpHBIX padoT.
U yueOHBIX IocoOuH, |YTBepkaeHbI Kadenpoi ¢pusnyeckoit xumuu, npotokoin Ne 17 ot 11.05.2017 r.
MOJTOTOBKA K Meroauyecknue ykazaHHs K BBIIIOJIHEHHUIO JIAOOPATOPHBIX PabOT MO AWCUHUILIUHE.
n1abopaTOPHEIM, YTBepkaeHbBI Kaeapoit Gpusnueckoi xumuu, mpotokos Ne 10 ot 13.03.2018 r.
MPaKTHYECKAM Meroaudyeckne PEKOMEHIAMM K OpPraHM3alUKM ayJUTOPHOM W BHEayIUTOPHOH
3aHSATHSIM U T.1.) (camocTOsTENBHON) PAabOTHI CTYINEGHTOB: MeToAWdeckue ykasanus / coct. T.IL

2 |[logroTtoBka K Cropoxenko, T.b. [Tounnok, A.B., becrianos, H.B. Jlo3a. — Kpacronap: KybaHcknit
TEKYIIeMY KOHTPOJI0  |roc. yH-T, 2018. 89 ¢

Y4yeObHO-METOANYECKUE MaTepuaibl I CaMOCTOATEIBHONM pabOThl O0Yy4aloOIIUXCs W3
Yrclia MHBAIKU/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3 O6pa3oBarejibHbIe TEXHOJOTHH, NMPUMEHsieMble TMPH OCBOEHUH JIUCHHUILIMHBI
(Mmomyuis)

B xone

W3yYECHUS

JAUCHUIIIMHBL TOPEAYCMOTPECHO HCIOJB30BAHUC  CIICAYIOLIUX

06pa3OBaTCJ'IBHBIX TEXHOJIOTHIi; JICKIINH, J'Ia60paT0pHLIC U NPAKTUYCCKUC 3aHATUSA, ITOATOTOBKA
INHUCBbMCHHBIX aHAJIUTHYCCKHUX pa60T, CaMOCTOATCIIbHAA pa60Ta CTYACHTOB.

KoMmneTeHTHOCTHBIHM noaxoJd B paMKax IMpenoaaBaHWsA JUCHUIIIMHBI PCATIU3YCTCA B
HCIIOJIb30BAHMHU HHTCPAKTUBHBIX TEXHOJIOTHII M aKTHUBHBEIX METOJ0B (HpOGKTHBIX METOJHK,

MO3rOBOIO INTypMa, pa30opa KOHKPETHBIX CHUTYaIHid,

aHajlIn3a MncaarortdcCKux 3aaad,

MeAarorn4eckoro SKCIepuMeHTa, MHbIX ()OpPM) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.

WNudopmannonusle
UCIIOJIb30BaHUE

MH(GOPMAIIMOHHBIX

TCXHOJIOTHH, IMPpUMCHACMBIC npu

pecypcos, JIOCTYITHBIX B

U3Y4YEHUU JAMCLMILINHBL
MH(}OPMAaLMOHHO-

TCHCKOMMYHHKaHHOHHOﬁ CETHU I/IHTepHCT.



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

AnanTuBHBIE 00pa30BaTEIbHBIE TEXHOIOTUH, TPUMEHSIEMbIC TIPU U3YYCHUH TUCIUTUIAHBI
— Uil JIAIl C OTPAaHMYECHHBIMU BO3MOKHOCTSIMU 3I0POBbSI MPEIYCMOTPEHA OpraHU3aIus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4 OueHoOYHbIE CPeCTBA ISl TEKYILIEro KOHTPOJISI yCIIeBAeMOCTH U NMPOMEKYTOYHOM
arrecTaumnu

OneHouyHble CpeAcCTBa MpeIHa3HAYeHbl MAJISi KOHTPOJS M OLEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUH 00YJarOIIMXCsl, OCBOMBIINX MTPOrpaMMy ydeOHOH nucuIIinHbl «CUCTEMBI 3alTUThI
aTMochepbI».

OueHoYHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIC MAaTE€pUaibl JIJIsl MPOBEACHUS TEKYIIero
KOHTPOJIA B (OpME TECTOBBIX 3aJaHUM, JOKJIAJa-Mpe3eHTAllMd MO IMPOOJIEMHBIM BOIPOCaM,
pPa3HOYPOBHEBBIX 3aJaHUil, KOHTPOJIBHBIX pPa0OT M YCTHBIX OIPOCOB, U MPOMEKYTOYHOM

arrecTanuu B popme BOIIPOCOB K IK3AMEHY.

HaumeHoBaHUE OLIEHOYHOTO
Kon u HanmeHoBaHue
Ne PesynbraTel 00y4yeHus CpencTBa
WHAUKaTopa (B
/11 (B cooTBeTcTBUH C 1. 1.4) . [IpomexyToun
COOTBETCTBHH C 1I. 1.4) Texkymuil KOHTPOJIb
asi aTTecTaIys
HIIK-2.1. OnenuBaetr 3HaeT MNpUYMHBI M 1HociencTsus | Bompocs! ans Bormpoc Ha
NPUYUHBI 1 ICTOYHUKA aBapuHHBIX BBIOPOCOB M cOpPOCOB | YCTHOTO Ompoca 1o | sk3amene 1-6
aBapUHHBIX BEIOPOCOB U 3arps3HSIIONINX BEILECTB B | paszeny
1 cOpOCOB B OKPYXKAIOIIYIO OKPYKaIOIIYIO cpeny,
cpeny COBPEMEHHBIC TEOPHHU H MOJXOIBI K
HCCIICIOBAaHUIO OKpYy’Karomien
cpemsl A7 BBIABIEGHUS e
BO3MOXKHOCTEH U PECYpCOB
WIIK-2.2 Pa3zpabaTbIBaet 3HaeT MEpOIPUATHS 110 3allUTe Bomnpocs! nis Bompoc Ha
MEPOTMPHUATHSA TIO 3AIUTE YeJI0BeKa U OKpYXKaroIeil cpebl KOHTPOJIbHOU sk3ameHe 30-
YeJIoBeKa U OKpYIKarouen OT pa3NIMuHbBIX (haKTOPOB pabortsl 1o pazneny | 32
CpeAbl OT Pa3INIHBIX €CTECTBEHHOTO, AaHTPOIIOTEHHOTO U
(haKTOpOB €CTECTBEHHOTO, TEXHOT€HHOTO MPOUCXOKACHHS,
AQHTPOIIOT€HHOTO 1 CYIIECTBYIOIINE CHCTEMBI 1
TEXHOT€HHOTO METO/Ibl 00ECIIEUeHNS 3aIUTHI
2 MPOUCXOXKICHHS aTMoc(epsl OT BPETHBIX
ra30MbUIEBBIX BHIOPOCOB
YMeeT noAroTaBanBaTh
TIPEAJI0KEHHS TI0 3alUTe YeT0BeKa
1 OKPY’KaromeH cpesibl oT
Ppa3NIHBIX (AKTOPOB
€CTECTBEHHOTO
NIIK-2.2 Pa3zpabaTsIBaeT 3HaeT MEpPOIPUATHS 110 3aIUTE 3anaun, Bompoc Ha
MEpPOIPUATHSL 110 3aIIUTE YEJIOBEKA U OKPY>KAIOIIEH Cpe/ibl Bompocs! nis sk3ameHe 7-10
YeJIOBEeKa M OKpY Karolen OT pa3lIMuHbIX (aKTOPOB YCTHOTO OTIpoca 1o
Cpelsl OT pa3IHYHBIX €CTEeCTBEHHOT0, aHTPOTIOTEHHOTO M | pa3zaemy
(hakTOpPOB €CTECTBEHHOTO, TE€XHOTEHHOTO NMPOUCXOKICHHUS,
AQHTPOIIOTEHHOTO U CYIIECTBYIOIIHE CUCTEMBI U
TE€XHOT€HHOT'O METO/Ibl 00ECIICYEHNS 3aLUTHI
MPOUCXOKIACHHS aTMoc(epsl OT BPeTHBIX
3 ra30MbUIEBBIX BHIOPOCOB
YMeeT nmoaAroTaBjinBaTh
MIPEUTOXKEHUS 110 3aIUTE YeI0BEKa
U OKpY>Karollei cpesbl oT
pa3IMYHBIX (aKTOPOB
€CTECTBEHHOTO, aHTPOIIOTEHHOTO U
TE€XHOT€HHOTO MPOUCXOXKICHNUS,
yMeeT IPOBOIUTE 0a30BbIe
WH)KEeHEPHBIE pacyeThl,
IIPOTHO3UPOBATH PE3YJILTATHI




paboThI OTAENIBHBIX YCTPOHCTB U
CJIOXKHBIX TEXHOJIOTHYECKHUX CXEM

UIIK-2.1. OuenuBaer
NPUYHMHBI U HCTOYHUKH
aBapUHBIX BEIOPOCOB U
cOpPOCOB B OKPYKAIOIIYIO

cpeny

3HaeT TPUYMHBI M MOCIEACTBHA
aBapuIHBIX BBIOPOCOB W CcOpOCOB
3arps3HSIONIAX BEILECTB B
OKPYKaIOIIYIO cpeny,
COBPEMEHHBIC TEOPHHU H MOJXOIBI K
HUCCIIEIOBAHUAIO OKpYyXKarouieu
cpembl  JUId  BBISIBICHHS €€
BO3MOKHOCTEH U pecypcos,

YMeeT BBIABIATH TPUYUHBL |
HCTOYHWKH aBapUITHBIX BEIOPOCOB U
cOpPOCOB B OKPYXAaIOILIYI0 Cpexy,
HUHTErpUpOBaTh TEOpeTHYECKHE
3HAHMS C IPAKTHKOH 00y4YeHUs

Bomnpocs! nns
KOHTpPOJIbHOU
paboTEI 0 pa3jiery

Bormpoc Ha
sk3ameHne 20-
27

Brnaneer HaBbIKAMHU OLICHKH
MIPUYUH M UCTOYHHKOB aBapHHHBIX
BBIOPOCOB u cOpocoB B
OKPYKaIOLIYIO Cpeny
WIIK-2.2 Pa3zpabaTsiBaet 3HaeT MEepOIPUATHS 10 3aILUTe Bomnpocs! nins Bompoc Ha
MEPOIIPHUSATHS 110 3aLINUTE YeJI0BeKa U OKpYXKaroIeil cpenbl «Omui-onpoca» o | sk3amene 11-
YeJI0BEeKa U OKPYKAOIICH OT Pa3IHYHBIX (HPAaKTOPOB pasaeny 16
CpeAbl OT Pa3INIHBIX €CTECTBEHHOTO, AaHTPOIIOTEHHOTO U
(haKTOpOB €CTECTBEHHOTO, TEXHOT€HHOTO MPOUCXOKACHHS,
AQHTPOIIOT€HHOTO 1 CYIIECTBYIOIINE CHCTEMBI U
TEXHOT'€HHOTO METO/IbI 00ECIICUCHNS 3aLTUTHI
MPOUCXOKICHHS aTMoc(epsl OT BPETHBIX
ra30mblUICBBIX BHIOPOCOB
UIIK-2.1. OuenuBaer YMeer BBIBIATH NpUUUMHBI U | Bompocs! ans Bormpoc Ha

MMPpUYUHBI 1 UICTOYHUKU
aBapUitHBIX BEIOPOCOB U
CcOpPOCOB B OKPYKAIOIIYIO
cpeny

HCTOYHUKH aBapUUHBIX BEIOPOCOB U
cOpPOCOB B OKpYXaIOLIyI0 Cpeay,
HHTETPUPOBATh TeopeTHYEeCKHe
3HaHUS C IPAaKTUKOH 00yueHHS

Buaneetr HaBbIKaMU OLICHKU
MPpUYUH U HICTOUYHUKOB aBapHﬁHBIX
BBIOPOCOB U COPOCOB B
OKPY’KaIOIIYyIO Cpeny,
CIIOCOOHOCTBIO K aHAIIU3Y
JOCTOMHCTB M HCJOCTATKOB CUCTEM
3aIIUTHI C TOYKH 3PESHHS
pecypcocOepexxeH s 1
9KOJIOTHYECKOH 11e71ec000pa3HOCTH

YCTHOTO OTIpOca 1o
paszaeny,
Bagaun

JK3aMeHe 28-
29

HWIIK-2.2 Pa3pabatsiBacT YMeeT noaroTaBiuBaTh Bomnpocs! ans Bormpoc Ha
MEPOIIPUATHS 110 3aLINUTE TIPEAJIOKEHHS TI0 3alliTe YeJIOBeKa | YCTHOTO OIpoca o | 3k3aMeHe 33-
YeJIOBeKa U OKPY KaroIeH 1 OKPY’KaromeH cpesibl oT pasneny 37
Cpelsl OT pa3IHYHBIX pas3nuHbIX GaKTOPOB
(hakTOpPOB €CTECTBEHHOTO, €CTECTBEHHOT0, aHTPOIIOTEHHOTO U
AQHTPOIIOTEHHOTO U TEXHOTEHHOTO NPOUCXOKICHHUS,
TEXHOTEHHOTO yMeeT MPOBOANTE 0a30BBIE
TIPOMCXOKICHHS HWH)XEHEPHBIC PACUYETHI
Brnaneer HaBbIkamMu pa3pabOTKH
MEpONPUATHHA IO 3aIIHUTE YEIIOBEKa
U OKpY>Karollei cpesbl oT
pa3IMYHBIX (aKTOPOB
€CTECTBEHHOT0, aHTPOIIOTEHHOTO U
TEXHOTEHHOTO MPOUCXOKICHNUS
HIIK-2.1. OuenuBaet 3HaeT MNPUYHMHBI W TOCHENCTBUs | Bompock! ms Bomnpoc Ha

MPUYUHBI U KICTOYHUKU
aBapUHHBIX BEIOPOCOB U

aBapuiHBIX BBIOPOCOB M COPOCOB
3arpsI3HIIONINX BEILECTB B

«OaUIT-0mpocay 1Mo
paszeny

JK3amene 38-
42
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cOpOCOB B OKPYKAIOIIYIO OKPY’KaIOIIYIO cpeny,
cpeny COBPEMEHHBIC TEOPHHU 1 MOJXOIBI K
HUCCIIEIOBAHUAIO OKpYyXKarouieu
cpempl MU BBIABIEHHA €€
BO3MOYHOCTEHN U PECYPCOB,

YMeeT BBIABIATH TPUYUHBL |
HCTOYHWKH aBapUITHBIX BEIOPOCOB U
cOpPOCOB B OKpYXAIOLIYI0 Cpexy,
HUHTETPUPOBATh TEOPETHYECKHE
3HAHMS C IPAKTHKOH 00yIEHUS

Brnaneer HaBbIKaMU OLIEHKH
NPUYMH M HCTOYHHUKOB aBapUIHBIX
BEIOPOCOB M COPOCOB B
OKPY’KaloLIyIo Cpeny,
CHOCOOHOCTBIO K aHAIN3Y
JOCTOMHCTB ¥ HEZIOCTATKOB CHCTEM
3aIIUTHI C TOYKH 3PESHHS
pecypcocOepexeHus 1
9KOJIOTHYECKOH 11eJ1ecO00pa3HOCTH

UIIK-2.2 PazpabatbiBaeT YMeeT noaroTaBiuBaTh TBopueckoe Bomnpoc Ha
MEpPOMPHUATHA IO 3aIIUTE MIPEUIOKEHUS 110 3all[UTe YeJIOBeKa | 3a/JaHue 9K3aMeHe 43-
YeJI0BeKa U OKpY’Karolien U OKpY>Karouled cpeibl oT 45
Cpelbl OT Pa3InYHbBIX pa3nuuHbIX (AKTOPOB
(haKTOpOB €CTECTBEHHOTO, €CTECTBEHHOT'0, aHTPOIIOTEHHOT'O U
AHTPOIIOTEHHOTO U TEXHOTCHHOTO TPOUCXOKICHUS,
TEXHOTEHHOTO yMeeT IpOBOANTE 0a30BBIC
TIPOMCXOXKICHUS HWH)XCHEPHBIC PACUECTHI,
9 TIPOTHO3UPOBATH PE3YIHTATHI

paboOTHI OTAENIBHBIX YCTPOHCTB U
CJIOXKHBIX TEXHOJOTHUECKHX CXEM

Brnaneer HaBbIKaMu pa3pabOTKH
MEpOIPUATHH 110 3aIINTE YEIOBEKa
1 OKPY’KaromeH cpesibl oT
Ppas3NIHBIX (AKTOPOB
€CTECTBEHHOTO, AaHTPOIIOT€HHOTO 1
TEXHOT€HHOT'O NPOUCXOKICHHS

TunoBble KOHTPOJIbHbIE 32/IAHUS UJIH HHbIE MATEPHAJIbl, He00X0AMMBbIE /1JIs1 OLEHKH

3HAHMI, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPU3YOIIHUX ITANbI

(opMupoBaHus KOMIETEeHINI B poLiecce 0CBOeHHs 00pa30BaTeILHOI NPOrpaMMbl
Ilpumepnulit nepeuens 6onpocos u 3a0anuil

3ajaHus K NPaKTUYECKUM 3aHATUIM
Bonpocs! 1u1s1 yeTHOr0 onpoca no reme «OCHOBbI NPMMEHEHUsI TEXHMKHU U TEXHOJIOTHH
3alUThI aTMOChepb»
1. Kakue ocHOBHbIE HICTOUHHUKH 3arpsi3HEHUs aTMOC(EPHI BbI 3HaeTe?
2. KakoBbl cTaguu pa3padOTKH CHCTEM 3aIlUuThl aTMOChephI?
3. IlpuBeaure K1acCUPUKAIIMIO TUIIOBBIX HKO3AIUTHBIX POIIECCOB.
4. PacckakuTe O HAaIIPaBIICHHUSIX U LENSAX CO3/IaHuUs OE30TXOIHBIX U MATOOTXOAHBIX IPOU3BOICTB.

Bonpocek! 111 KOHTPOJILHOM padoThl 10 Teme «ba3oBble cucTeMbl 00eCTBIINBAHUM

1. Kakue OCHOBHBIE XapaKTePUCTUKHU MBbLIEH BbI MOKETE EPEUHCIUTE?

2. Ha3oBuTe 0a30BbIC CHCTEMBI 00CCITBUTHBAHMS.

3. KakoBsl OCHOBHBIE MIPUHLIUIIBI MaTeMaTUYECKOro ONMCaHUSA MPOLIECCOB
MIBUIETa30yJIABINBAHUSA?

Bonpocsl 1J1s1 yeTHOro onpoca no teme «Cyxue nbLieyJIOBUTETH
1. Kak knaccuuuupyroTcsi CyXue mbUIeYJTOBUTEIH?
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2. Kakoli mpHUHIIUIT TIOJIOKEH B OCHOBY (DYHKIIMOHUPOBAHUS CYXHX IMBUICOCAIUTEIBHBIX Kamep?
3. B dem 3akimouaercs MexaHu3M pabOThl HHEPIIMOHHBIX MBUICYIOBUTENICH?

4. Kakwue ammapaTsl OTHOCSTCS K KJIacCy IEHTPOOSKHBIX MBUICYIOBUTENCH?

5. Kakoe ycTpoilcTBO Ha3bIBalOT UKJIOHOM? B ueM 3akimrodyaeTcss IpUHIUI €r0 paboThI?

3anaun no reme «Cyxue nbljaeyJa0BUTEIN»
3amaua 1. ITpu mpon3BoJICTBE YYTYHA JOMEHHBIM CIIOCOOOM exXeuacHo obpasyercs 360 M3
JIBIMOBOTO ra3a. CKOJIbKO KWJIOIPaMMOB IOMEHHOTO IIIJIaKa OyeT MOCTynaTh B arMocdepy mocie
MIPOXO’KJICHUS] MHOTOIIOJIOYHOM KaMephbl, cojiepkanie 4 moJjiku, eciy mupuHa kamepsl 0,5 m, eé
JUTMHA — 2,5 M, a pacCcTosiHUE MEX Ty coceAHUMU nosikamu — 0,25 M? Coneprkanue 1uiaka B IbIMe
cocraBiser 0,1 kxr/mM®, ero temmeparypa pasHa 300° C, a d¢paximonHsii coctaB Oso=40%,
d100=50%, d150=10%.

3agaua 2. DPpPeKTUBHOCTD YIIaBIMBAHUS MBUIA B €IUHUIHOM IIUKIIOHE COCTaBIIsIeT 55%.
Ha ckonbko M3MEHHUTCS MPOLEHT IMbUICYJIABIMBAHUS, €CIU YBEJIUYUTH YIJIOBYIO CKOPOCTh
JBIDKEHUSI Ta3a B CPEAHEM CEUEHUH TOTrO ke IukiIoHa Ha 40% mpu HEM3MEHHOCTU OCTaTbHBIX
napaMmeTpoB mpoiecca?

Bonpocs! 1J1s1 KOHTPOJIbHOI padoThl 0 TeMe «PUIbTPBI»
Kak knaccuunupyrorcss MexaHndeckue GUIbTPhI UISl OYUCTKH MbLIETa30BbIX CMECeit?
Kakwue Tursl QriibTpyommX MeperopoioK CymecTBYOT?
Kakue marepuasbl HCIIOJIB3YIOTCS B TKAHEBBIX QHIbTpax?
PacckaxxuTte 0 KOHCTPYKIUH (PUIBTPOB TOHKOH OYHCTKH.
W3 yero u3rotaBiMBaOTCS 36PHUCTBIC (DUIBTPHI JJIsi OYMCTKH IBLIICTA30BBIX CMECen?
Pacckaxxure o mpuHIHNIax paboThl 31eKTPOGUIBTPOB.
Kakue TpeOoBaHMS TPEABABISIOTCS K KOPOHUPYIOIIMM M TBUICOCATUTEIBLHBIM JIEKTPOJIAM B
anekTpodribTpax?

NoabkowhE

Bomnpocsl pis1 «0u-onpoca» mo teme «MoKpble NbLICYJIOBHTE)
1. Kakue Tunbl MOKpBIX NbUICYJIOBUTENIEH Bbl 3HaeTe?
2. B uyeM mnpuHIMNUAIbHOE OTJIMYME TIa30NpOMbIBATENEH YAapHO-WHEPLHOHHOTO JIEUCTBHS OT
ra30MpOMBIBATENEH IEHTPOOSKHOTO JCUCTBUS?
Kakoii npuHInn paboTsl HacaJ0YHbBIX I'a30IPOMBbIBATENCH?
Pacckaxute 00 ycTpoiiCTBe TapelibuaThIX ra30MpOMbIBATEIEH.
Kakoili anmmapar Ha3biBaeTcsi ckpyOOepoM Bentypu? B uem 3akioyaercss NMPUHLMI €ro
pabotsi?

g w

Bonpocs! 1J1s1 yCTHOTO onpoca no reme «A0COpOLMOHHBIEC METOABD)
Pacckaxute 0 PU3NKO-XUMHUUYECKON CYIITHOCTH MTPOIIECCOB aOCOPOITMOHHOTO YAaICHUS TTBUICH.
Kakune abcopOeHThI IPUMEHSIOTCS [Tl OUUCTKH OTXOJIAIINX ra30B?

3. I[J'ISI KaKux Tra3oB MOXET IIPHUMCHATHCA M3BECTHAKOBBIE WM W3BECTKOBBIM METOAbI
00e3BpeKuBaHus?
4. B yem paznuune HepeKyNnepaluoHHbIX U PEKYEpallMOHHBIX METOA0B OUYHUCTKU ra30B?

™

IIpumep 3axaun no Teme «AOCOpPOLMOHHBIC METOABD)
HazoBute yHHMBepcanbHBII aOCOPOEHT, KOTOPBHI MOXXHO HCIOJB30BaTh JJII OYHUCTKH
ra3oBbix cmeceit or CO2, SOz, N203, NOs, NO, HCI, Clz. O0bsicHute, yeM 00YCIIOBJICHA 3Ta
YHUBEPCATHHOCTb.

Bonpocs! 1U1s1 yCTHOT0 0npoca no teMe «AJ1COpOLMOHHBIE METOAbI»
KakoBbI mpuHIHMITHATBEHBIE OCOOCHHOCTH OCYIIECTBICHHS aICOPOIIMOHHBIX METOIOB OUUCTKH?
Kakue anicopOeHThI UCTIONB3YIOTCS ISl OUMCTKH ra30MbUIEBBIX cMeceii?
B ueM 0c00€HHOCTh MUHEPATOB-1IE0JIUTOB?
YeM oTiMYaeTCs MPUHIMI PAOOTHI U KOHCTPYKIUS aJICOPOLIMOHHBIX YCTAHOBOK MOPLIMOHHOTO
JIEMCTBHSI OT YCTAHOBOK HEMPEPBIBHOTO ACHCTBUA?
5. Kak npoBoautcs perenepanus ajacopOoeHToB?

NS
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Bonpocsl qu1s «0aun-onpoca» mo teMe « TepMuveckue MeToabI»
Kakne meToasl TepMUYECKOM HEUTPpATM3ALMHU OTXOISIIMX Ta30B Bl 3HAETE?
OxapakTepu3yiTe METO1 TEPMUUECKOTO OKUCIICHUs. B Kakux ciydasx ero MO>KHO PUMEHSITH?
Kaxkue karanu3aTopbl HCIIOIB3YIOTCS 11 TEPMUYECKON HEUTpATU3aliK OTXOIAIIUX Ta30B?
Kakue n1ocTonHCTBa U HEJOCTATKY TEPMUUECKUX METOJI0OB 00€3BPEKUBAHUS Fa30B BBl MOXKETE
Ha3BaTh?
5. Pacckaxute 0 MeTogax €30 J0pUPOBAHUS ra30IbUIEBBIX CMECEH.

NS

IIpumep TBOpUYeckoro 3aganus no reMe «KoMmOMHNPOBaHHBIE CHCTEMBI NbLIE- U
ra3o04ncTKN

Pa3paboraTh TEXHOJIOTHYECKYIO CXEMY OYHMCTKH OTXOJSIIMX Ta30B IS Pa3IUIHBIX
MIPOM3BOJICTB:

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 ra3bl IPOU3BOJCTBA KePaM3HTa, coepxkarue: mbum — 10 r/m° (65% - (20-
44)10° M, 20% - (10-20)10° M u 10% - (5-10)10° m), SO, — 200 mr/m>, yrnesogoponos — 70
mr/™M® (B T.4. muKIMdeckux coemuHenmii —10 mr/m®), Temmeparypa - 250°C, o6méM — 850
ThIC.M>/4aC.

Bonpocsl K 3aumTe J1a00paTOpHbIX padoT
«O4YHCTKA ra30nblUIeBOil CMECH ¢ UCTIOJIb30BAHHEM YIEKTPOPUIbTPA»

1. [TosicHuTe ocnen0BaTENbHOCTh IPOBEACHUS H3MEPEHHUSI.

2. Kak creneHp 04MCTKY 3aBUCUT OT MPUII0KEHHOTO HAIIPSYKEHUS, CKOPOCTH [TOTOKA, JIUHBI
ANIEKTPOPUIBTPA U TAPAMETPOB YACTHILL?

3. Kakue yacTuipl ynaBiuBaroTCs B IEPBYIO OUEPEIb: KPYIHbIEC WU MEJKUE?

«XapaKTepuCTHKH NbLUIN: JUCIEPCHOCTH, FeOMeTpHYeCKHe MapaMeTPbl NIOBEPXHOCTH,
a0pa3uBHbIE CBOMCTBA)
Kaxue BuibI NbUIM BaM U3BECTHBI?
Kakue ycTpoiicTBa U1 IbUICYJIABINBAHNS BaM U3BECTHBI?
UTto Takoe TUCTIepCHOCTH?
Kaxue metozs! onpeneneHus AUCIEPCHOrO COCTaBa MbUIM BaM U3BECTHBI?
Uro Ttakoe (axTop koppekuuu?
UYro Oyner ocaxkaaTbesi ObICTpee B OCAIUTEIbHOM Kamepe: cepuueckas dyacTHLa WIN
YacTHUIa TPOU3BOJILHON (HOPMBI?
7. Yro Takoe abpa3uBHOCTH?
8. [IpuBeauTte npumepsl abpa3uBHON IBLIH.

oukrwdE

«Hcnosb30BaHNe TKaHEBBIX (GUIBTPOB B pouecce yaaaeHus KPYNHOANCIIEPCHBIX
YaCTHI
OxapakTepu3yiTe HCTOUHUKH 3arpsi3HEHNs: aTMOC(EPHOTro BO3/ayXa.
Urto Takoe aspo3onu? [lepeuncnure BUABI a3pO30JIEH.
Knaccugukanus cymecTByOIMX METO0B OYHCTKU I'a30B OT a3pO30JIeH.
OT yero 3aBUCUT BbIOOP METOJ1a OUYUCTKHU?
Knaccudukanus GuibTpoB U GUIBTPOBATBHBIX IEPETOPOJIOK.
Urto Takoe 04MCTKa MbUIEra30BbIX BEIOPOCOB M KaK ONpPEAETSETCs €€ CTEeNEHb?

ok wmnE

«XapaKTePpUCTHKHU NbLIN: IVIOTHOCTh, TATPOCKONMUYHOCTb)
Kaxkue BubI BTN BaM U3BECTHBI?
Kakwue ycrporicTBa 115 IbUICyIaBIMBAaHUS BaM U3BECTHBI?
Urto Takoe miaoTHOCTh yacTul? Kakue BU/Ibl INIOTHOCTH BbI 3HAETE?
Kakue meToas! onpeneneHus IIOTHOCTH Bbl 3HaeTe?
UT0 Takoe TUTPOCKOMUYHOCTh M CMauYUBaeMOCTh?

abrwbnE
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6. Kaxue metozp! onpeeneHnss CMauuBaeMOCTH BbI 3HAeTe?

7. OT yero 3aBUCHUT CTENEHb TUTPOCKONMUYHOCTH YaCTHIL?
8. Kakoii coco® mpuIeyIaBIMBaHUS TPEINOYTUTEIILHEE HCIOJIB30BAaTh JJIS WM3YYCHHBIX
00pa31oB?

«®oTomMeTpuUeCcKoe onpeieleHHEe AMMUAKA B BO3yXe»
Kaxue nopwmsi [1/IK 3arps3Hsitomux BemecTB BO3IYIIHONU Cpe/ibl BbI 3HaeTe?
Kaxkue nopwmsl [1/IK ycTanoBieHs! 1y1st ammuaka B atMmocepHoM Bosnyxe?
OO6nacTi mpUMEHEHUsI aMMHaKa B TIPOMBIIIUICHHOCTH.
KaxoBbl Mexanu3mbl abcopO1uu 1 xeMocopO1uu razos?
Kakne xeMOCOpOEHTHI [I1 aMMHaKa BbI 3HaeTe?
B ueMm paznuma mexy abcopoeHTom, abcopOTUBOM U abcopbaTom?
KakoBa koHIIeHTpaIHsi aMMHaKka B aTMOC(hEpHOM Bo3yxe?
Kakue metozbl onpeneneHus coaepKaHusl aMMHaKa B BO3yX€ Bbl 3HaeTe?
Hanummre ypaBHeHHE peakiui, COOTBETCTBYIOIIEE METOY CHEKTPO(POTOMETPUIECKOTO
OTpe/ieNIeHUs] aMMHaKa B BO3yXe€.

CoNoOR~WNE

«YpaaneHue YIJEKHUCJI0ro rasa u3 aTMOC(l)epHOFO BO3ayxa ¢ HCITIOJIb30BAHUEM HIECTOYHBIX

a0copOeHTOB»
1. B yem pasnuia mexy abcopoeHTOM, abcopOTUBOM 1M abcopdbaTom?
2. KakoBbl MexaHH3MBI aOCOPOITUN ¥ XeMOCOPOIIUU Ta30B?
3. Chopmynupyiite 3akonsl ['enpu u Payins, oObsicHUTe GU3MUECKUII CMBICI BXOJSIIUX B
HUX BEJUYHH.
4. B uem cxoAcTBO M paznuuue ypaBHEHUH MaccooTnadyu A (U3HMUECKONM U XMUMUYECKOU
abcopOIumu.
5. [epeuncaure criocoObl MHTEHCUBUKAIIMH TIpoliecca abcopOLnu ra3os.
6. Kakue dgakxTops! BnustoT Ha aOCOPOIUIO YIIIEKUCIIOTo raza?
7. Kak ocymecTBisifoT pereHeparuio abcopoeHTOB?
8. Kakoe 060opynoBanre NCTIONB3YIOT AJISl IPOBEACHHSI IPOIIECCOB abcopOInn?

«MeToabl 0YHCTKH BO31yXa OT XJIOpPa»
Kaxue nopmsl [1/IK 3arps3Hsronumx BemecTs BO3AYIITHOW cpeibl Bbl 3HaeTe?
Kaxue nopwmsi [1/IK ycTanoBieHs! 1ist xjaopa B atMochepHOM Bo3ayxe?
Ob6nactu NpuMEHEHUs XJI0pa.
KaxoBbl MexaHn3MBbI a1cOpPOLIMU ¥ XEMOCOPOLIUHU Ta30B?
B ueMm pazHuiia Mexy aacopoeHToM, aacopOTUBOM U azcopoaTom?
Kakne xeMocopOeHTHI 1 XJIopa BbI 3HaeTe?
3akon byrepa — JlamOGepta — bepa.
Uro Takoe ko (HUIIMEHT IKCTHHKIUHU?
Hanummre ypaBHEHHE peakiuH, COOTBETCTBYIOIIEE METONy (POTOMETpHIecKoro
OTpeieNIeHus XJI0pa B BO3/AyXe.

©CoNoA~wWNE

«MeToAbI 0YHCTKH BO31yXa OT YIVICKHCJIOI0 ra3a»
Kakue nopms ITJIK 3arpsi3HsIOMKX BEIIECTB BO3AYIIHONW CPEbI BbI 3HAETE?
Kakue Hopmsb! [1/IK ycTaHOBIIEHBI U1 YTIIEKUCIOTO Taza B aTMOc(pepHOM Bo3ayxe?
OO6nacTi MpUMEHEHUs YIIIEKUCIIOro rasa.
KakoBbI MeXaHU3MBI a7ICOPOIIMH U XEMOCOPOIIMHU Ta30B?
B ueMm paznuia Mexy aacopoeHToM, aacopOTHBOM U afcopdoaTom?
Kakne xeM0oCOpOEeHTHI [Is YIIIEKUCIIOro ra3a Bbl 3HaeTe?
Kaxkosa konnentparus CO2 B armocepHoM Bo3nyxe?
Kaxue metonp! onpeneneHus coaepKaHus yrileKHCIOro raza B BO3yXe Bbl 3HaeTe?
Hanummure ypaBHeHHE peaKIMHM, COOTBETCTBYIOLIEE METOAY TUTPUMETPHUYECKOIO
OIpEENIEHNUs YTIIEKUCIIOTO ra3a B BO3IyXe.

©CoNoR~WNE
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«O4HCcTKA ra3onbLIeBOH CMeCH ¢ HCIOJb30BAHHEM MOKPbBIX HBIJICyJIOBHTGJIGﬁ»

1. Kaxue metozp! nbliera3oyaaBIuBaHus BaM U3BECTHBI?

2. Kakwue ycTpoiicTBa aiis mbuIera3oyiaBiIMBaHUs BaM U3BECTHBI?

3. B ueMm paznuma mexy abcopoeHToM, abcopOTHBOM U abcopbaTom?

4. B uem cxoAcTBO M paznmuue ypaBHEHUH MaccooTnadyw s GU3MYECKON M XUMUYECKOU

abcopOIuu.

5. [Tepeuncnure criocoObl MHTCHCU(PHUKAIIUY Mporiecca abcopOIIuy Ta30B.

6. Kaxkue axTopsl Baust0T Ha aOCOPOIUIO YTIIEKUCIIOTo ra3a?

7. Kak ocymiecTBisitoT pereHepanuio abcopoeHTOB?

8. Kaxkoe o6opynoBaHue UCTIONIB3YIOT IS TPOBEACHUS ITPOIIeccOB abcopOrun?
3a4yeTHO-IK3aMeHAIIMOHHbIE MATEPHUAJIBI VIS IPOMEKYTOUHOM aTTecTANMH (IK3aMeH)

1. OcHOBHbBIE UICTOYHHUKY 3arPSA3HEHUS aTMOC]EpHI.

2. Crparterust ¥ TaKTHKA 3aIIUTH aTMOC(EPHI.

3. bezorxomubie 1 pecypcocbeperaroinue TeXHOIOTHH.

4. Baxueiiimne TumoBble 3KO3alMTHBIE Mpouecchl. [locrnenoBarenbHOCTh  CTaAMiA

pa3paboTKu mpoIecca OYMCTKU Ta30bIIICBBIX CMECEH.

5. OcHOBHBIE XapaKTEPUCTUKH MBUICH.

6. OcHOBHbIE MPUHIUITEI MATEMATHYECKOTO OMHUCAHUS MTPOLIECCOB MbUIETa30YIaBIMBAHHUSL.

7. Cyxoii crioco6 ynaBnuBanus neuiei. [IpieocanuTenbHbie KaMephl.

8. Cyxoii cioco0 ynaBiauBaHus nblieil. XKanro3uiiHble nbuieynoBUTeNd. LIUKIOHBI.

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

10.  Cyxotii cioco0 ynaBnuBaHusI MbUICH. BUXpeBbie MbUICYTOBUTEIH.

11.  IlpuHuun nefdcTBUS MOKPBIX MbLUICYIOBUTENCH.

12.  AnmaparypHoe oopMIIeHHE «MOKPOT0» METO/1a IIbIICYIaBIBAHMUS.

13.  OuwucTtka oT mbUIeH B MOKPBIX IbUIeyI0BUTENAX. [omble ra3onpoMbIBaTeny.

14.  OwuwucTtka OT mbUIEH B MOKPBIX IbLICYJI0BUTENSAX. Hacamounbie ra3omnpoMbIBaTeNu.

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

HacaIKou.

16.  Oumcrtka OT mWBUIEH B MOKpBIX NBUICYJIOBHTEISX. TapenpyaThie Ta30ImpOMBIBATEIN

(OapOoTakHbIE, IEHHBIE).

17.  TazompombIBaTeiM yIapHO-MHEPLUOHHOTO JEHCTBUS.

18.  T'azompomebIBaTeIy HEHTPOOSKHOTO JICHCTBHS.

19.  CkopoctHble ra3onpomsiBaTenu (Ckpyo0Oeps! Bentypn).

20.  Ounctka nbulera3oBbix cMmeceil B punbTpax. TeopeTrnueckue OCHOBBI METOIA.

21. Knaccudukanus mexannueckux (QpuibTpoB.

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 METO/IOB OUYHCTKH.

29.  AOcopOeHTHI, pUMEHSIEMbIE IS OYUCTKH OTXOISIIAX Ta30B.

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

31.  V3BecTHSKOBBIC M U3BECTKOBBIE METOIBI 00E3BPEKMBAHMUS KUCIIBIX Ta30B.

32.  PekynepalroHHBIE METO/IbI OUYHCTKH I'a30B C pereHepanueii XeMocopOeHTOB.

33.  IIpuHnunuasbHbIE OCOOEHHOCTH OCYLIECTBICHHS aCOPOIIMOHHBIX METOJJOB OUUCTKH.

34. Tunsl acOpOEHTOB; UX MPEUMYILIECTBA U HETOCTATKH.

35.  OcCHOBHBIE IPUHIUIIBI TEOPETHUECKOTO OMUCAHUS ITPOIecca aICOPOLIHH.

36.  AncopOIMOHHBIE YCTAaHOBKH MOPITUOHHOTO JICHCTBHS.

37.  AncopOIMOHHBIE YCTAHOBKH HETIPEPHIBHOTO JICHCTBHSI.

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

39.  Mertoapl TepMHYECKON HEUTPATU3AIH OTXOSAIINX Ta30B. TepMuuecKkoe 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 HEHTpaHM3aIii OTXOIAIIMX Ta3oB. KaTaliuTudeckue yCTaHOBKU
(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,  KoMOMHUpPOBaHHbBIE CUCTEMbI OUUCTKU OT OCHOBHBIX Iapo- ¥ ra3000pa3HbIX BEIOPOCOB.
45. OcHOBBI BEIOOpa IPOEKTHBIX PEILIEHUI CUCTEM IIbIIEra30yJ1aBIMBaHuUs, TUIIOBBIE CXEMBI.

Kpurepun oueHuBaHusi pe3yJbTAaTOB 00y4YeHUsI

Ouenka Kpurepuu onieHuBaHus 10 3K3aMeHy
OLICHKY «OTJIMYHO)» 3aCIIYKHBAET CTYJI€HT, OCBOMBLINI 3HaHUS, YMEHMUS,
Bricokuii KOMIIETEHIIMH ¥ TEOPETUYECKUI MaTepuai 6e3 mpoOesioB; BHITOTHUBIINIHA
YPOBEHB «5» BCE 3aJlaHus, NPEIyCMOTPEHHbIE YUYEOHBIM IUIAHOM HA BBICOKOM
(0TIIMYHO) KaueCTBEHHOM YPOBHE; MPAaKTHUYECKHE HAaBBIKHM MPO(ECCHOHATHLHOTO

NPUMEHEHHS OCBOSHHBIX 3HAaHUH C(HOPMUPOBAHBI
OLICHKY «XOpOII0» 3aCIy>KUBACT CTYACHT, IPAKTUYECKH IIOJIHOCTBIO

yp(f)zeeilil/ii» OCBOMBILUI 3HAHMSI, YMEHUS, KOMIIETEHIIUY U TEOPETUYECKUM MaTepral,

(Xopoto) yd4eOHbIE 3aJaHMs HE OLEHEHbl MAaKCHMalbHBIM 4YHCJIOM 0auloB, B
OCHOBHOM C(hOpMHUPOBAJ IPAKTUUECKHE HABBIKH

TloporoB.srii OLICHKY «yZ[OBJIeTBopI/ITfeJILHO» 3aCIIy’KMBaeT CTYACHT, YaCTHYHO C

YPOBEHB «3» npobenamu OCBOMBHIMA  3HAHWSA, YMCHHMSA, KOMICTCHIMH H

(ynoBeTBOpHTE TEOPETHUECKUH MaTepuan, MHOrMe ydeOHble 3ajaHus JMOO He

JIBHO) BBIIOJIHMI, JMOO OHM OLEHEHbl 4YHUCIOM OamioB OJIU3KUM K

MHWHUMAJIBHOMY, HCKOTOPBIC ITPAKTUYCCKUEC HABBIKU HEC C(bOpMI/IpOBaHBI
MuHUMaIbHBIN OLICHKY «HEYIAOBJECTBOPUTEIBHO» 3aCIIy’>KUBacCT CTYACHT, HE

YPOBEHbB «2» OCBOMBUINH 3HaHHS, YMEHHsI, KOMIIETCHIIUH 1 TEOPETUIECKUI MaTepHal,
(HeynmoBIeTBOPH | ydeOHBIE 3aJaHWsi HE BBIIONHWI, MPAKTUYECKHE HAaBBIKM HE
TEJIBHO) c(OpMHPOBAHBI

Kpurepun onenuBanus pedeparos

OneHka «OTJIMYHO)» — BBIIOJIHEHBI Bce TpeOOBaHMS K HAIllMCAHUIO U 3amuTe pedeparta:
o0o3HaueHa npobsieMa U 00OCHOBAaHA €€ aKTYaJbHOCTb, C/AEIAaH KPAaTKUIl aHaIM3 pPa3IUYHBIX
TOUYEK 3PEHHs Ha PAacCMaTPHUBAEMYIO MPOOJIEMY U JIOTUYHO M3JI0KE€HA COOCTBEHHAasl MO3MLUS,
chOopMyIHpPOBaHbl BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIIEpXKaH OO0bEM, COOIO/IEHBI
TpeOOBaHUS K BHEUIHEMY OQOpPMIIEHMIO, JAaHbl IpPaBWIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIE
BOIIPOCBI.

OneHka «Xopomuo» — OCHOBHbIE TpeOOBaHMSI K pedepaTy U €ro 3alluTe BHINOJIHEHbI, HO
IIPY ATOM JIOIYHIEHBI HEJOYEThl. B 4acTHOCTH, IMEIOTCA HETOYHOCTH B M3JI0KEHUU MaTepHala;
OTCYTCTBYET JIOTUYECKasl MOCJIEeI0BaTEIbHOCTh B CYKICHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCA YIYIEHHUs B 0)OPMIIEHUH; Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI IPH 3aIIUTE JJaHbI HETTOJTHbIE
OTBETHI.

O1ieHKa «y10BJ1€TBOPHUTEIbHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUI
K pedepupoBaHuio. B dacTHOCTH, TeMa OCBelleHA JUIIb YAaCTHMYHO; JOMYUIEHbI (haKTUYECKue
OLIMOKH B coJiepaHuu pedepara MU MPU OTBETE€ Ha JIOMOJHUTENIBHBIE BOIPOCHI; BO BpeMs
3alIUThl OTCYTCTBYET BBIBO/I.

O1eHKka «HeyI0BJIETBOPUTEIBbHO» — TeMa pedepaTa HE pacKkpbiTa, OOHAPYKHUBaETCS
CYIIECTBEHHOE HEIOHUMAaHUE NPOOIIEMBI.
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Kputepun nnppepennupoBannoii oneHku pedepara

Kpurepuu onenku MaxkcuMmanbHas OlleHKa B Oajuiax
JIOrMYHOCTh U3JI0KEHMSI 3
PackpbiTre TeMbl 3
Vcnonp3oBaHue MUpoOKor HHPOPMALMOHHOM Oa3bl 3
Hannune coOCTBEHHBIX BEIBOJOB, 0000IICHHIHA, 3

KPUTHYCCKOI'O aHaJIn3a

ColnroieHue IpaBul IUTUPOBAHUS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Uroro: 15

13-15 0amI0B — OTJIMYHO;

10-12 6annoB — xoporio;

8-9 6ayioB - yIOBICTBOPUTEIIBLHO;
0 0ayTOB — HEYIOBJIETBOPHUTEILHO.

Kpurepun oneHuBanus pe3y/ibTaTOB YCTHOIO OIIpOca

OneHka «xopouio» CTaBUTCS, €CIU CTYIACHT JAeT OTBET, YJIOBJICTBOPSIOIIMNA TeM e
TpeOOBaHUSAM, UYTO M JJS OLEHKH «OTJIMYHO», HO AONycKaeT 1-2 omuOKH, KOTOpHIE caM K€
UCIIpaBIISET, U 1—2 HepoueTa B OCIIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OueHka «yooenemeopumenbHo» CTABUTCS, €CIH CTYAEHT OOHApyXHBAaeT 3HAHUE U
IOHUMaHHE OCHOBHBIX IOJ0KEHUIN TaHHON TeMbI, HOT M3JIaraeT MaTepuail HEMOJIHO U JIOIyCKAeT
HETOYHOCTH B ONPECIICHUH MOHITUN WK (HOPMYyTUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO O0OCHOBATH CBOM CYXJIEHUS M IPUBECTU CBOM NPUMEPHI; U3JIaraeT MaTepuai
HEIOCJIE0BATENIbHO U JIOIYCKAEeT OIIUOKH B A3bIKOBOM O()OPMIIEHUHU M3J1araeMoro.

OueHka «HeyooenemeopumenbHo) CTABUTCS, €CIIU CTYJEHT OOHApYyXHBAaeT HE3HAHUE
OonblIeld YacTHM COOTBETCTBYIOLIETO BOIpOCa, JOMNYycKaeT OMmMOKM B (HOpMYJIHPOBKE
ONpeNielIeHuH W MpaBMJI, MCKAKAIOIIME MX CMBICH, OECIOpSJOYHO U HEYBEPEHHO H3JIaraer
matepuan. OneHka «2» OTMEYaeT TaKUe HEJOCTaTKM B IOATOTOBKE, KOTOPBIE SBIISIIOTCS
CEPbE3HBIM IIPEMATCTBUEM K YCIIEIIHOMY OBJIAJICHHUIO IIOCIEAYIOIIMM MaTepHAJIOM.

Kpurtepun oneHuBanus TBOpuecKux pador

O1eHKa «omauuHoe» BHICTABISETCS CTYIEHTY, €CIIM B TBOpUYECKOH padoTe mpecTaBiieHa
coOCTBEHHass TOYKa 3peHHUs (MO3MLHUsA, OTHOILIEHUE, CBOsA uies); MpoliemMa pacKpbITa
UHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, MPHU 3TOM CTYAEHT MOXET TEOPETHYECKH OOOCHOBATh
CBSI3M, IBJICHUS, apI'YMEHTUPOBATh CBOE MHEHHUE C OMOPOIl Ha (PaKThI WIIM JTUYHBINA OTIBIT.

O1eHKa «xopouto» BBICTABISIETCS CTYICHTY, €CIM B TBOPUECKOM paboTe mpencTaBlieHa
coOCTBEHHass ToYka 3peHus (MO3MLIMs, OTHOIIEHWE, CBOS HJes); MpodiemMa JOCTaTOYHO
UHTEPECHBIM, HEOOBIYHBIM CIIOCOOOM, HO HpPHU O3TOM CTYJEHT HE B IOJHOM Mepe MOXKeT
TEOPETUUYECKH 0O0OCHOBATH CBSI3U, SIBJICHMS, ApI'YMEHTUPOBATh CBOE MHEHHUE C OMOPOM Ha (haKThI
VI JIMYHBII OIBIT.

OrueHka «yooenemeopumenvHo) BBICTABISETCA CTYIEHTY, €CIM B TBOPYECKOH (opme
Ipe/CcTaBiIeHa TOYKa 3peHHs (MO3UIMs, OTHOILEHHE, Wies) KaKoro-1nbo y4eHOro, MpakTHKa;
CTYJEHT JIelaeT MOMbBITKY TEOPETUYeCKH OOOCHOBATh CBSI3U, SIBJICHMSI, apryMEHTHPOBATh CBOE
MHEHHE C ONOpOi Ha (HPAaKThl WIIM JTUYHBIN OIBIT

OneHka «Heyooe1emeopumenbHo» BBICTABIACTCS CTYIEHTY, €Cli padoTa BBINOJIHEHA
(dopmanbHO, 60JIbIIAs YaCTh BHIIOJHEHA HE M0 TEME, He MTPEICTaBlIeHa COOCTBEHHAsI TOUKA 3pEHUS
(Mo3u1IKs, OTHOLIIEHHE) IPU PACKPBITUHU IPOOJIEMBI; apTyMEHTalMsl CBOEr0 MHEHHUS cl1abo CBsi3aHa
C packpbITHEM NpoOIeMbl UM paboTa He c/aHa.
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Kpurtepun oneHuBanus pe3y/ibTaToB ObICTPOIO0 MHCHMEHHOI0 ONPOca («OJHI-0IIPOC»):
Kaxxmomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIM, Y3KO C(OPMYIMPOBAHHBIA BOIPOC.
OTBeT JOJDKCH OBITH YETKUM H KpaTKuM, COACpIKAINHUM BCC OCHOBHBIC XapaKTCPUCTUKH
OTMKCHIBAEMOT0 MOHSATHUS, MHCTUTYTA, KATETOPHH.
IIxaja oueHUBAHUSA:
«OTAHYHO» - BOIPOC PACKPHIT IMOJHOCTbIO, TOYHO OOO3HAUEHBI OCHOBHBIC TMOHSATHUS U
XapaKTEPUCTHKU 110 TEME.
«Xopo1o» - BOIPOC PaCKPHIT, OJHAKO HET MOTHOTO OMUCAHUS BCEX HEOOXOAUMBIX 3JIEMEHTOB.
«Y10BJIETBOPUTEIBHO» - BOIIPOC PACKPBIT HE TOJHO, IPUCYTCTBYIOT IpyOble OMIMOKH, OIHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPHIBAEMBIX MOHSITHIA.
«HeynoBeTBOpHUTEIBLHO» - OTBET HA BOIPOC OTCYTCTBYET MJIM B LIEJIOM HE BEPEH.

Kpurepun oueHuBanmsi JJabopaTopHbIX padoT

«5» (OTIIMYHO, 3a4TEHO): BHITIOJHEHBI BCE 3aJaHUs 1a00paTOPHOI pabOThI, CTYCHT Y€TKO
u 6e3 omKrOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (X0pol10, 3a4TEHO): BBIMOJHEHBI BCE 3aJaHHs JIA0OpaTOpHOW pPabOThI, CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIEC BOMPOCHI C 3aMEUAHUSIMHU.

«3» (yIIOBIETBOPHUTEIIHHO, 3aU4TE€HO): BHITIOJIHEHBI BCE 3a7aHusl JaOOpaTOpHON pabOTHI C
3aMEUYaHHUsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.

«2» (He 38,‘~IT€HO)Z CTYACHT HC BBIIIOJHUII WA BBIIIOJIHWII HCIPAaBUIbHO 3adaHUA
n1abopaTopHOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIE BOPOCHI C OIIMOKAMHU WM HE OTBETHII
Ha KOHTPOJIbHBIC BOIIPOCHI.

5 Ilepevenb yueOHOM JJUTEPATYPbl, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHii
5.1 YueOnas iureparypa

1. benos C. B. be3onacHOCTh KU3HEACSTENBHOCTH U 3allUTa OKPYKAIOIIEH cpelibl
(TexHocdepHast 0€30MacHOCTh): YU€OHHUK / - 2-€ U3 1., ucnp. u Joi. - M.: FOpaiir, 2011. - 680 c.
2. Axunann H. U. TIpomblnuieHHas: KOJIOTHS: MPHHIMIBI, HOAXO/bI, TEXHHYCCKHE

petieHust: yueOHOe mocoodue sl CTYASHTOB BY30B / - U3n. 2-e, ucnp. u oM. - JloaronpyaHblii:
Wuremnekr, 2011. - 311 c.

3. CemenoBa .B. [IpomblnuieHHas 3kojorusi: yuyebHoe mocoOue A CTYACHTOB
BYy30B. - M.: Akanemus, 2009. - 520 c.

4, 3uranmun, M.I'. [IpoekTupoBanue anmapaToB MbUIETA300YUCTKU [ DIEKTPOHHBIN
pecypc]: yae6. mocobue / M.I'. 3uranmun, A.A. Konecuuk, A.M. 3uranimus. — DNEeKTPOH. JIaH.
—  Caskr-IlerepOypr:  Jlaws, 2014. — 544 c¢. —  Pexum  jgocryna:
https://e.lanbook.com/book/53696.

5. ITucemenckas H.J., I'anpiu B.B., Hukonenko B.B. Mertoapl 3amuThl cpeabl
oOutaHus B TexHocdepe: yueOHoe nocodue. KpacHonap: Kybaunckwuii roc. yu-t, 2007. 140 c.

6. XBaH T.A. [IpomsbinuienHas skosorus /Cepus “YueOHUKH, yuyeOHbIE TOCOOUsS”. —
PocroB—n/J1; “®denukc”, 2003. — 320 c.

7. Bapakcun, A.JO. CronkHoBeHHsS B TOTOKax rasa C TBEPABIMU YaCTUIIAMH
[DnexTpoHHBIH pecypc]: yuebHoe mocodue / A.FO. Bapakcun. — DnekTpoH. gaH. — Mocksa:
dwusmaraut, 2008. — 312 ¢. — Pexxum pocryma: https://e.lanbook.com/book/59509.

8. Crypman, B.M. Onenka BO3A€HCTBHSA Ha OKPYXAOLIYIO Cpeny [DNEeKTpOHHBIN

pecypce] : yuebnoe mocooue / B.W. Crypman. — Onektpod. man. — Cankr-Ilerepoypr: Jlanp,
2015. — 352 c. — Pexum nmocryma: https://e.lanbook.com/book/67472.

9. Tapacoa, H.II. Onenka BO3AEHCTBHS NPOMBIIUICHHBIX NPEANPUATHA HA
OKpYXalolIylo cpeny [DnekTpoHHbl pecypc]: yuebHoe mocobue / H.II. Tapacoma, b.B.
Epmonenko, B.A. 3aiines, C.B. MakapoB. — OmnekTpoH. naH. — Mocka: M3narenbcTBO
"JlabGoparopwus 3Hanmit", 2015. — 233 ¢. — Pexwum nocryna: https://e.lanbook.com/book/84119.

5.2 Tlepuoguyeckue JuTEpaTypa
1. Bassr nannbix komnaauu «Mcet Beroy http://dlib.eastview.com
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Onekrponnas oudmuoreka GREBENNIKON.RU https://grebennikon.ru/

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

DJIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 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 6udnuoreka (HOB) http://www.elibrary.ru/

5. [IonHOTEKCTOBBIE ApXUBBI  BEAYLIMX  3alaHbBIX HAy4YHBIX JKypHAJIOB Ha
Poccwuiickoii miatpopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru

6. HammonaneHast snekTpoHHas OMONIMOTEKa (JOCTYN K DJIEKTPOHHOU OMOIMOTEKE
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/

7. baza manapix CSD KemOpHIKCKOro LEHTpa KpUCTALIOrpauyecKux ITaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

16. YuuBepcuterckas nHpopmarronnas cucrema POCCUS http://uisrussia.msu.ru

NudopmanuonHbie cipaBoYHbIe CUCTEMBbI:
Koncynpsrant [Intoc - cipaBouHas mpaBoBasi cucTema (JI0CTYI I10 JIOKaJIbHON CETH C
KOMIIBIOTEPOB OUOINOTEKH).

Pecypcsl cBoGoaHOTO T0CTYNA:

1. KubepJlennnka http://cyberleninka.ru/;

2. AMepHKaHCKas maTeHTHas 0a3a naHHbIxX http://www.uspto.gov/patft/

3. MunucTepcTBO Haykd M Beicuiero oOpazoBanust Poccuiickoit ®enepauun
https://www.minobrnauki.gov.ru/;

4. ®enepanbublii nopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5. Nudopmanmonnas cucrema "EgmHoe OKHO gocTynma K 00pa3oBaTEIbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kommekiust 1udpoBeIXx  00pasoBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

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

8. Cnosapu u sanmkioneauun http://dic.academic.ru/;

9. O0pazoBarenbHbIi optan "Yueba" http://www.ucheba.com/;

10. 3akonomnpoekT "O6 obpazoBanuu B Poccuiickoii @eneparun'. Borpocs! u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety
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CoOcTBeHHBIE JJICKTPOHHBIE OOpa3oBaTebHble M HMH(OPMAIMOHHBIE pecypChl

KyoI'Y:

1. ONEeKTPOHHBIN KaTajor Hayunon O6ubnuoTexn Kyol'y
http://megapro.kubsu.ru/MegaPro/\Web

2. OneKTpoHHas 6ubimoreka TPYIOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpenia MOAYJIBHOTO JUHAMUYecKoro ooydenus http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAHOB, y4eOHO-METOJMYECKUX KOMIUICKCOB, ITYOJIHKAIMH U
koHpepenmmii http://infoneeds.kubsu.ru/

5. bubnmuoreka  WHGOPMAMOHHBIX  pecypcoB  Kadeapbl  HMHPOPMAIIMOHHBIX
oOpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6. DnekTpoHHBIH apxuB qokyMmenToB KyoI'Y http://docspace.kubsu.ru/

7. DJeKTpOHHBIE 00pa3oBaTEIbHBIE PECYpChl Kadeapsl HH()OPMAIIMOHHBIX CUCTEM U

TexHoJyioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypHaia "IIIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 MeToauyeckne yKazaHus 1Jis1 00y4arOIMXCH 10 OCBOCHHIO JUCHUIIIMHBI (MOTYJIA)

VYcnemHoe OCBOGHHME AMCLUMIUIMHBI IPEANOJAraeT AakTUBHOE, TBOPYECKOE Yy4yacTHe
CTYZEHTA IyTeM IUIaHOMEPHOMH, TOBCETHEBHOM pabOTBHI.

Texyiuit KOHTPOJIb 3HAHUN OCYIIECTBIIETCS HA KaXI0M JEKIMOHHOM, IPAKTUUYECKOM U
nabopaTopHoM 3aHATuU. VToroBas (hopma KOHTPOJIS — SIK3aMEH.

OO0uue pekoMeHaaun

N3yuenne AMCLUIUIMHBI ClIeAyeT HauuHaTh ¢ MpopaboTKu paboueil mporpamMmsl, ocoboe
BHUMaHUe, yAelss HelsIM U 3aJla4aM, CTPYKTYpE U COJAEPKaHUIO Kypca.

Hmeercs 3neKTpoHHAsE BEpCUs JIEKIMH 10 JaHHOW AMCLUILINHE.

OcHoBHOW (opMmoli OOy4YeHHS CTYIEHTOB SBISIETCS CaMOCTOSTeNbHas paboTa Hax
yueOHbIM MaTepuasioM. [Iporecc n3yueHust JUCUUIUIMHBI COCTOUT U3 CIEAYIOIIUX 3TalOB:

1. TIpopaboTka TEOPETHYECKOTO MaTepuaia IO PEKOMEHIOBAaHHBIM Yy4YeOHUKAM |
KOHCIIEKTaM JIEKIIUH, IPEOCTABIEHHBIX PENOIaBATEIEM B SJIEKTPOHHOM BH/IE.

2. BolnosiHeHUE CaMOCTOSTENbHBIX PadoT.

3. Cnaum 5K3aMeHa B YCTHOM MJIM MMUCBbMEHHOM (hopMe (IT0 yCMOTPEHHIO MPETroiaBaTes).

CaMocTosiTenbHble pabOThl BBITOJIHSAIOTCS KaX/IbIM CTYJIEHTOM Ha OTAENbHBIX JIUCTKAX.
He nomyckaercs uCHonb30BaHUE JIIOOBIX CPEJICTB KOMMYHHMKALUU (HOYTOYKH, MOOWIIbHBIE
TeNeOHBI C BBIXOJOM B HHTEPHET U TIp.).

Opranu3anus caMOoCTOSITEIbHON pabOThI CTYAEHTOB MTPEINOIaraer:

- 00s3aTeNbHOE BBINOJHEHUE pPa3paOOTAHHBIX MPENOoJaBaTeIeM WHANBUAYAIbHbBIX
3aIaHUM;

- KOHCYIJIbTalluu IpEeroaaBaTers;

- paboTa ¢ JOMOJHUTEIBHON TUTEpaTypoii;

- TOATOTOBKY JOKJIAIoB M pedepaToB, Uid BBICTYIUICHUS Ha CEMMHApaxX, Hay4YHBIX
KOH(epeHIIUH, ydacTHe B KOHKypCax CTY/I€HYECKOI0 OOIECTBa;

- BBINIOJIHEHUE TEKYLIUX JOMAIIHUX padoT.

C 1enbro KOHTPOJIS U OATOTOBKH CTYACHTOB K U3YUEHHIO HOBOM TEMBI BHaYaje KaXJI0ro
MPAKTUYECKOT0 WM JTAOOPATOPHOIO 3aHSTHUS IMpernojaBaTesieM MPOBOAUTCS WHIWBUIYaTbHBIN
Wi (GPOHTAIBHBIN YCTHBIM ONPOC MO BBHIMOJHEHHBIM 3aJjaHUsAM Mpeabiaymieii Temsl. Kpurepuun
OILICHKH: — IPaBWJIBHOCTH OTBETA M0 COAECPHKAHUIO 33/1aHUS (YUUTHIBACTCS KOJMUECTBO U XapaKTep
OLIMOOK TPHU OTBETE);

— MOJIHOTa M TJyOMHa OTBeTa (YYMTHIBAETCS KOJIMYECTBO YCBOEHHBIX (DAKTOB,
MOHSATUH U T.11.);

— CO3HATENIbHOCTh OTBETA (YYUTHIBAECTCSA MOHMMAHKE U3JIaraéMoro MaTepuana);

— JOTHKa M3JI0KEHUs] Marepuana (YYUTHIBAETCS YMEHHE CTPOMTH LEIOCTHBIMH,
nocJieI0BaTeNbHbIN paccKa3, PAMOTHO IMOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN);
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— PaLMOHATIBHOCTH MCIIOB30BAaHHBIX TPUEMOB U CIIOCOOOB pEIIeHUs OCTaBICHHON
yaeOHOM 3a1auu (YUUTHIBACTCS YMEHHUE UCIIOIh30BaTh HAaOOJIee MPOTPECCUBHBIC U 3P HEKTUBHBIE
CIIOCOOBI TOCTHXKEHHUS LIENH);

- CBOEBPEMEHHOCTh U AI(PPEKTUBHOCTh MCIOJIb30BAHUS HAIJSAHBIX HOCOOUH M
TEXHUYECKUX CPEJCTB MIPU OTBETE (YUUTHIBACTCS IPAMOTHO U C MOJIb30M IPUMEHSTh HATISAHOCTD
U JIEMOHCTPALMOHHBIN OIBIT IIPU YCTHOM OTBETE);

— UCIIOJIb30BAaHUE JIOTIOJIHUTENLHOTO MaTepraia (00s3aTesIbHOE yCIOBUE);

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

Pa3zBepHYTBIIi OTBET CTyIEHTa IOJDKEH IPEACTaBIATh COOOW CBSI3aHHOE, JIOTHYECKH
II0CJIEI0BATEIbHOE COOOLIEHHE Ha 3a/JlaHHYI0 TeMy, IOKa3blBaTb €ro YMEHUE IPUMEHATh
OTIpeIeJIeHNs, IPaBIJIa B KOHKPETHBIX CIIydasX.

IIpu omeHke pemeHUs 3alad aHAIM3UPYETCS IOHMMAaHUE CTYJIEHTOM KOHKpPETHOM
CUTYalluM, NPAaBWIBHOCTb MPUMEHEHHs HOPM CEMEHHOro IpaBa, CHOCOOHOCTh OOOCHOBAHUS
BbIOPAHHOW TOYKH 3pEHUs, [NTyOruHa MpopabOTKH MPABOIPUMEHUTEIBHOTO MaTepraa.

Pedepar u npeseHTanms Ha 3aJaHHYIO TeMy BBINONHSAETCS B mporpamme Power Point.
[IpeseHTanust JOKHA COCTOATH M3 5-8 CialiloB M colep)KaTb OCHOBHBIE ONPEACICHHUS,
(aKTHUECKUI MIUTIOCTPUPOBAHHBIN MaTepHa, BEIBOABI H CIUCOK UCIIOIb30BAHHBIX HCTOYHHUKOB.

Marepuan s pedepata HEOOXOAMMO HCKaThb B KHUIAX, JKypHaJlax U HHTEpHET-
HCTOYHHUKAX, OIYOJIMKOBAHHBIX B ITOCIEAHUE 3 TOA.

Pedepar, conpoBoxkaronuii Mpe3eHTaluo0, J0KeH 3aHUMaTh 7-10 MUHYT.

JlaGoparopHasi paboTa BBINOJHIETCS CTYJEHTOM B COCTaB€ TPYIIIbI, NOATPYMIbl WX
UHIMBUYalIbHO. Bce BBIUMCIEHMS, BKIIIOYAs OLIEHKY TOYHOCTH 3KCIIEPUMEHTA, KeJaTeIbHO
IIPOBOJUTH BO BpeMs 3aHATHA. [Ipy HEOCTaTOYHOM KOJTMYECTBE BPEMEHU UX MOYKHO BBITIOJHSATh
B 4Yachl CaMOCTOSITEIbHOW paboTbl ¢ 00s3aTelbHBIM IPEACTaBIEHUEM  Ppe3yJbTaToOB
IPEIOo/IaBaTeII0 Ha MOCIEeIYIOIINX 3aHATHSIX WIH KOHCYJIbTAIHsX.

OdopmiieHre 0TYETOB JOIDKHO MPOBOIUTHCS MOCIE OKOHYAHUS paboThl B 1a00OpaTopuu.
J1J1s TOATOTOBKH K 3aIllMTE OTYETA CIEAYeT MPOAHATN3UPOBATh IKCIIEPUMEHTAIILHBIC PE3yIIbTATHI,
COIIOCTAaBUTh MX C U3BECTHBIMH TEOPETUUYECKUMH MOJOKEHUSAMHU WIN CHPAaBOYHBIMHU JaHHBIMH,
0000IIUTh Pe3yIbTAaThl MCCIEIOBAaHUI B BUJE BBIBOJOB MO paboTe, MOATOTOBUTH OTBETHI Ha
BOIIPOCHI, TPUBOJMMBIE B METOAMUYECKUX YKa3aHUX K BBIIIOJHEHUIO TJabopaTOopHbIX padoT. [Tocne
3aBEpILIEHUS BBITIOTHEHUS JIAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3aIUTA.

B ocBoeHHMHU MUCHMIIIIMHBI MHBAIWJAMM M JIMLIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTtepuaa.

WupuBuayanbHble  KOHCYNBTAllMM 1O TMPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3aLUN OOYUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM MW OO0yJaromUMCs WHBAJIHIOM WM JIMIIOM C OrpaHUYeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 1o JUCHUNInHe (Mo1yJ10)

HanmeHoBaHHe crielnaIbHBIX OCHALICHHOCTD CICIHATBHBIX TOMEIICHHUH [TepeveHb JULIEH3HOHHOTO
MOMEIICHHU IpPOrpaMMHOro obecedeH s
Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOelb Microsoft Windows
TIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO | TeXHHUuecKue cpesicTBa 00yUeHHUS: Microsoft Office Professional
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP Plus

(aym. 422, r. KpacuHomap, yiI.
CraBpomnoibckas, 149)

VYuebOHbie ayJUTOPHH st | Meb6ens: yueOHas Mebeb Microsoft Windows
TPyHOIioBBIX H WHAWBUAYAJTBHBIX Texnuueckue cpeactBsa O6y‘leHH${:
KOHCYJIbTAllU/, TEKYIIET0 KOHTPOJIS | SKpaH, MPOEKTOP, KOMIIbIOTEP

1 IPOMEXYTOYHOI aTTecTaIiu ObopynoBanue:
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(ayn.328c, 101a, r. KpacHozmap, yi.
CraBpormnoibckas, 149)
VueGHble AyAATOPUH st | MeGens: yueGHas MeGenb Microsoft Office Professional
mpoBeneHus nabopaTopHBIX padoT. | TexHnueckue cpeacTBa OOyICHHUS: Plus
VYueOHas mabopaTopusi KOJUIOUIHOHN | 9KpaH, IPOESKTOP, KOMITBIOTED
XAMHAA ObopynoBaHre:  BEITSDKHAas  CHCTEMa
(aym.334c, 1. KpacHomap, yi. | BEHTWIAIMS, MEJIOBas JOCKa, CPEIACTBAMHU
CraBpomnonbckas, 149) MOKapHOW  OE30TacHOCTH H  OKa3aHUs
TepBOM MEIULIMHCKON TMOMOIIIH,
Tepmocrat; BonsHass OaHsA; HOHOMEpBI;
BOJOCTPYMHBII BaKyyMHBIH Hacoc;
TEXHUYECKUE BECHI; aHAJMTHUECKHE BECHI;
KOHIYKTOMETPHYECKHE  SYSHKH I
N3MEpEeHUs JJIEKTPOIIPOBOA-HOCTH
pacTBOpoB; m3MepuTenn nmmutanca E7-21
VueGHble AyAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows
TIPOBEICHUS 3aHATHI | TeXHUUECKHE CPECTBA O0YUCHNUS: Microsoft Office Professional
CEMHMHApCKOTO THIA, TPYHIIOBBIX M | AKPaH, IPOEKTOP, KOMIIBIOTED Plus
WHIUBHUIYaIbHBIX KOHCynbTanuii, | OOopynoBaHHE: MenOBas TOCKa
TEKYIIETO KOHTPOJIS u
MIPOMEXXYTOYHOH aTTeCTaIN
(ayn. 332c¢ r. KpacHomap, yi.
CraBpomnoJsbckas, 149)
HJ’IH CaMOCTOSITeILHOM pa6OTBI 06yqa}omnxc;1 MMpEeayCMOTPCHBI IIOMCIICHHA,

YKOMILJIEKTOBAHHBIE CIEIMATN3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOJKIIOUEeHUS K ceTu «VHTepHeT» U obecreuyeHueM JOCTymna B 3IEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENBHYIO CPEly YHHBEPCHUTETA.

HaunmeHoBaHuEe TOMENIEHUN 19
CaMOCTOSATENIbHON pabOTHI
o0y4aromuxcs

OcHaIlleHHOCTb MOMEIIEHUN I
CaMOCTOSATENbHOM PabOThl 00yYalONIUXCs

[epedyeHp MUIICH3NOHHOTO
MPOrPaMMHOTO 00eCTIeUeHHs

ITomelieHre s caMOCTOSATENBHOM
paboTel 00yyaronuxcs (YUTaabHbINH
3an HayuHoit OubamnoTexn)

MebGenb: yueOHas Mebeb

KomMmrmiekt cnenuanu3upoBaHHON mebemnu:
KOMIIBIOTCPHBIC CTOJIBL

O6opyaoBaHue: KOMIBIOTEPHAsI TEXHUKA C
MONKIIOYEHHEM K HH()OPMAaIMOHHO-
KOMMYHUKAIIMOHHOH cetn «HTEepHET» U
JOCTYTIOM B JIEKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BaTEINEHYO Cpeay
o0pa3oBaTeNbHONH  OpraHW3aliy, BeO-
KaMephl, KOMMYHHKAIIHOHHOE
obopymoBaHue, oOecreduBaroniee JOCTYI
K CeTH MHTEpHET (MPOBOJHOE COEJMHEHHE
M OecnpoBOJHOE  COCJMHEHHE IO
texuonorun Wi-Fi)

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office Professional
Plus
Koncynprantllntoc

ITomemenue g caMOCTOATENbHON
pabotel oOywarommxcs aya. 401c,
400c, 329c, 431c¢)

ynuna CraBpononbckas, 149

Mebenb: yueOHast mebernb

KomMmrmiexT cnenmanu3upoBaHHON mebemnu:
KOMIIBIOTCPHBIC CTOJIbL

OO0opynoBaHre: KOMIBIOTEPHAS TEXHHUKA C
MOJNKIIOYEHUEM K HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHOHN cetn «/HTEepHET» U
JIOCTYIIOM B JJIEKTPOHHYIO
WH(POPMAIMOHHO-00Pa30BaTEIEHYO CPEIy
o0pa3oBaTeNIbHON  OpraHW3aliy,  BeO-
KaMEphI, KOMMYHUKAITUOHHOC
obopymoBaHue, obecreduBaroniee JOCTYI
K CeTH MHTEpHET (IIPOBOJHOE COCIAMHEHHUE
u  OecrpoBOAHOE  COEIUHEHHE  TI0
texuonorun Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
CHeHI/IaHI/BI/IpOBaHHOG
nporpaMMmHOe  oOecrieueHHe
cepun «OKOJIOI» (YIIP3A
«OKOJIOI'», I1JIB-5KOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-T'OPO/I,
ATII-DKOJIOT, HJIC-
SKOJION)

Fenix Server Academy
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