MUHUCTEPCTBO HAYKU U BBICIIEIO OBPA3OBAHUSI POCCUHACKOW OFEJIEPAIIMU
(I)e):[epanI)Hoe roCyIapCTBCHHOE 6IOJ[>K6THOC O6pa3()BaTeIILHO€ yqpe>1<11'elme

BBICIIICIO 00pa3soBams
«KYBAHCKHWHW I'OCY JIAPCTBEHHBIA VHUBEPCUTET»

(DaKy.HI)TeT XUMHUHU U BBICOKUX TEXHOJIOIUN

2023 1.

PABOYAS IPOT'PAMMA INCHUTIJIMHBI (MO Y JIS)

b1.B.02 CUCTEMBbI 3BAIIIUTHI ATMOC®EPBI

Haripagiienue
nojirorosku/crienansHocts  20.03.01 Texuocdepras Ge3omacHocTsh

(KOO u Haumenosanue Hanpasrenus NOO20MOGKI/CNeYUanbHOCMIL)

Hanpasiennocts (1mpoduis) /
CIIeIMaTU3aIsT IIpombinuiennas 6e3011acHOCTh U OXpaHa Tpy/ia

(Illlll.’ll(fll()()‘{lllll(:' Hanpaeienmnocmu (l’l/)()(/)ll./lil)Cl1el/llll.’llt3allllll)

®opma 00yueHust 7 ouHasl

(ounasn, ouno-3aounas, 3a04ndas)

KBanmdukanus OakajiaBp

Kpacnosap 2025



PaGouas nporpamMma JucIUIIHLl « CHCTEMbI 3aIUThl aTMOC(EephD» COCTaBlICHA B -
COOTBETCTBHH ¢ (heepalbHBIM IOCY/IAPCTBEHHBIM 00pa30BaTEeIbLHBIM CTAHIAPTOM
Beiciiero  obpazopanus (PI'OC BO) 1o HampaBlieHUIO IOJIOTOBKU /
cnermaasnoctu 20.03.01 Texnocdepnas 6e3011aCHOCTb.

[Iporpammy cocTaBuiI(H):

H. JI. ITucemenckas, nupod. kad. ¢pus. xumum, /\@M/\/

JI-p XUM. HayK, Ipod.

Pabowas nporpamma jucnuiuinabl « CHCTEMBI 3aIUTHI ATMOC(EPBI» yTBEPXK/(eHA
Ha 3ace/laHuM Kadeapbl GU3NUESCKON XUMHUH

mporokoit Ne 10 «03» ampesst 2025 r. C?T

3aBeyronui kadeapoit puzuueckoit xumuu anmna U.B R . P

yTBep)KlIeHa Ha 3aCC/JTaHUuHU y‘IC6IiO-MC'I‘OIII/I‘ICCKOﬁ KOMHUCCHUU (i)aK}/JII)'I‘e'I’a XUMHHU
U BBICOKHUX TEXHOJIOIMM

rpotTokos Ne 7 «24» anpesst 2025 r. g
g

[Tpencenarens YMK daxkyisrera becnanos A.B.

PCLICH?'CII'I‘I)II

.10. Kazos, pykosoauTels anaauTrudeckoit sadoparopun OO0 «Dup-Jladb»

M.E. Coxonos, pykosojgurens HOI[ "JICCH"-IIKIT ®I'bOY BO «Kyol'Vy,
KaH/[. XUM. HayK



1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 Leab 0cBOCHUSA AW CHUTIIAHBI

Cocrout B GOpMHPOBAHUH Y CTYJIEHTOB IIEIOCTHOTO MIPEACTABICHHS O CHCTEMaX 3alUThI
OKPYXKAIOIICH CPeJibl OT ra30MbLUIEBBIX BEHIOPOCOB TOKCHYHBIX BEIIECTB.

1.2 3agaun AMCHUILIMHEI

. NOKa3aTb HMCTOPUIO PAa3BUTUS M KIACCU(UKAIMIO TEXHUYECKHX YCTPOMUCTB,
IpeJHAa3HAYCHHbIX AJIS 3alUThl YEI0BEKa U OKPYKAIOLIEH cpelibl OT Ia30IbIIEBbIX BEIOPOCOB;

. o0ecneunTh YCBOGHHE TEOPETUUYECKUX OCHOB IIPOLIECCOB, UCIOIb3YEMBIX B 3THX
cucreMax;

. IPOJEMOHCTPUPOBATh  HauOoJiee TUMUYHBIE KOHCTPYKIIMOHHBIE  PEIICHUS

YCTPOMCTB, aNnnaparoB U YCTAHOBOK, IPUMEHSAEMBIX B OBITY M NPOMBILIUIEHHOCTH sl 3AIlUThI
4eJI0BEKA U OKPY’KaIOLIEH Cpe/bl OT ra30MblIEBBIX BBIOPOCOB;

. NPOAHATM3UPOBATh JOCTOMHCTBA U HEIOCTATKU CHCTEM 3aIIUTHI C TOYKU 3PCHUS
pecypcocOepexeH sl U 3KOJIOTHUECKOH 11e1ec000pa3HOCTH;
. NPUBUTH TICPBUYHBIC HABBIKM WHXKEHEPHBIX pACUETOB M IPOTHO3UPOBAHUS

PE3YJILTATOB pa6OTI>I OTACIBHBIX yCTpOfICTB N CIOXKHBIX TCXHOJIOTHMYCCKHUX  CXECM,
NpeaAHa3HAYCHHbIX AJIA IMPCAOTBPACHNA BPCAHBIX BLI6pOCOB B aTMOC(bepy.

1.3 MecTo aucuMiuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jucuumnuaa «Cuctembl 3alUThl aTMoc(epbl» OTHOCHUTCS K dYacTd, (popmupyemoin
y4acTHUKaMU 00pa3oBaTeIbHbIX OTHOLIeHU, biioka 1. Juctumnuael (Moaynu) ydeOHOro MaHa.
B cooTtBercTBUU ¢ pabounM y4eOHBIM IJIAHOM AMCIMILIMHA M3y4aeTcs Ha 3 Kypce MO OYHOMH
dbopme oOyuenus. Bug npoMexyTOUHON aTTecTalluu: IK3aMeH.

W3y4yeHnto NUCHUIUIMHBI JOJKHO MPEIIIeCTBOBATh M3YUYEHHE TAKUX TUCIHIUIMH, Kak
«Teopus ropeHus u B3pbIBa» U «IKOJOTHYECKHH MOHUTOPUHT». [Ipu ocBoeHMM HaHHOU
JUCLUIUIMHBI CIyLIaTeNn JOKHBI UMETh 3HAaHUS MO 0OIIel, HeOpraHM4ecKon M (Qu3n4ecKon
xumud. JluciumimHa sBisieTCs MpeAUIeCTBYIOIIEH NpHU W3YYEHMHM IJUCLMIUIMH: «3aliuTa B
Ype3BbIYAIHBIX CUTYyalUsiX», «YTpPaBICHHUE LIEJOCTHOCTbIO TEXHUYECKUX cUCTEM», «CHCTeMbl
3alUThl THAPOCc(EPH] U TUTOCHEPHD.

1.4 IlepevyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HalpaBlieHO Ha (OpMHpPOBAHHE Y
00y4aroImuXxcs CIeIYOIUX KOMIETEHIIMN:

KOJI 1 HAUMCHOBAHUE UHIAUKATOPA JOCTHIKCHU

Pe3ynbTarhl 00yueHUs MO AUCIUILIINHE
KOMIETEHI[UU

IIK-2 Cnoco0eH oueHMBATh NPUYMHbI U UCTOYHUKU aBAPUITHBIX BHIOPOCOB M COPOCOB B OKPY:KAIOLLYIO
cpeay; pa3padaThiBaTh MEpPONPHMSITHS MO 3aINHMTe 4YeJIOBEKA WM OKPY:KAIOmeld cpeabl OT Pa3iHYHbBIX
()aKTOpPOB ecTeCTBEHHOr0, AHTPONOreHHOT0 H TeXHOT€HHOT0 NMPONCX0KIEHUS

HIIK-2.1. OuenuBaeT NpuuUHbI U HCTOYHUKU 3HaeT NMPUYUHBI M TIOCIEICTBUS aBAPHIHBIX BBIOPOCOB M

aBapUITHBIX BEIOPOCOB U COPOCOB B cOpOCOB 3arps3HSIOIINX BELIECTB B OKPY’XKAIOIIYIO CPEmdy,

OKPY>KaIOIIYIO Cpexy COBPEMEHHBIE TEOPUH W TOAXOABI K HCCIEIOBAHHIO
OKpY>Karoulei cpejibl AJis BBIABJICHHUS €€ BO3MOXKHOCTEHN U
pecypcoB

YMeeT BBISIBISATH IMpUIUHBI W HUCTOYHUKH aBapHﬁHBIX
BBIOPDOCOB ®  COPOCOB B OKDPYXAIOIIYI0  Cpeny,
MHTErPUPOBATh TEOPETUYECKHE 3HAHHUSA C MPAKTHKON
0o0yueHHs

Braneer HaBBIKAMH OIIEHKH [PUYMH H  HUCTOYHHKOB
ABApHUIHBIX BBIOPOCOB U COPOCOB B OKPYXKAIOIUIYIO CPEINy,
CHOCOOHOCTPIO K aHAIW3y JOCTOMHCTB M HEJIOCTATKOB
CHCTEM 3allUTBhl C TOYKH 3PEHHs pecypcocOepexeHus u
9KOJIOTHYECKOH 11eJIeCO00pa3HOCTH




KO}.‘L 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUKCHUS

P€3yﬂbTaTI)I o6yquI/m 10 JTUCLHUIITIMHE
KOMIICTCHIIMHN

WIIK-2.2 Pa3pabaTeiBaeT MEpONpUATHS IO | 3HAEeT MEPONPHUATHSA MO 3aIIUTE YeJOBEKa M OKpPY’KaIomIen
3alIMTEe YEJIOBEKa M OKPYXKAIOIIEH Cpempl OT | Cpempl  OT  pasNuuYHBIX  (PaKTOPOB  E€CTECTBEHHOTO,

Pa3JINIHbIX (l)aKTOpOB CCTCCTBCHHOI'O, AHTPONIOTI'CHHOT' O nu TCXHOT'CHHOI'O IPOUCXOKIACHHUA,
AHTPONIOT'CHHOTO n TCXHOI'CHHOTI'O CYHIECTBYIOIUE CUCTEMbBI U METObL obecreueHus 3alIMThI
MPOUCXOKACHUSA aTMOC(l)epI)I OT BpPCAHBIX I'a30IbUICBBIX BBI6pOCOB

YMeeT NOAroTaBIMBATh MPEIOKEHUS MO 3aIllUTEe YelIoBeKa
W OKpyXalolled Cpeabl OT pa3Iu4yHBIX  (AaKTOpPOB
€CTECTBEHHOTO,  aHTPONOT€HHOI0 M TEXHOTEHHOTO
MPOMCXOK/ICHHS, YMEET IPOBOJUTh 0a30Bble MHIKEHEPHBIC
pacdeTsl, MPOTHO3UPOBATh PE3YIBTAThl PAOOTHI OTICIBHBIX
YCTPOMCTB M CIIOXKHBIX TEXHOIOTHUECKHX CXEM

Brnanmeer HaBBIKaMH pa3paOOTKH MEPONPUSATHHA IO 3aIIUTE
YeJIOBEKa M OKPYXKAIOMIEH CpPelbl OT Pa3iIWYHBIX (PAaKTOPOB
€CTECTBEHHOTO,  aHTPONOI€HHOTO ¥  TEXHOTCHHOTO
MPOHCXOKACHHS

PesynbraTel 00yueHHMs] MO TUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOHM U CAMOCTOSATENILHOM pabOThl 00yUYaIOIIMXCS B COOTBETCTBUHU C YTBEPHKIEHHBIM
y4€OHBIM IIJIAHOM.

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

2. CTpyKTYypa M coepKaHHue JUCUUILIHHBI

2.1 Pacnpenesienne TPYA0EMKOCTH JUCHUILINHBI 110 BHAaM padoT.

O6bmas Tpy10€MKOCTh TUCHUILUIMHEI cocTaBisieT 4 3.e. (144 daca), X pacmpeeneHue mno
BUJIaM pabOT IPECTABICHO B TAOJHIIC.

Biet paGor Bcero dopma 00yueHus
4acoB OYHasi
5 cemectp
(uachl)
KonTakTHas pa6oTa, B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCETr0): 84 84
3aHATHS JICKIIMOHHOTO THIIA 32 32
n1a00paTopHbIe 3aHATHUS 34 34
MPaKTHYECKUE 3aHATHS 18 18
HNHasi KOHTaKTHas padoTa:
KonTpons camoctosTenpaol pabotsl (KCP) 2 2
[TpomexytouHas arrecranus (MKP) 0,3 0,3
CamocrosiTeJibHAsi pad0Ta, B TOM YHCJIe: 22 22
CamocTosTeNIbHOE N3yUYeHUE Pa3/iesioB, CAMOIIOITOTOBKA
(mpopaboTKa K MOBTOPEHHE JICKIMOHHOT'0 MaTepHalia U MaTepuaa 1 1
Y4eOHHKOB ¥ YIeOHBIX TOCOOHIA, TIOATOTOBKA K JIA0OPATOPHBIM,
NPaKTHYECKUM M T.11.)
IMToaroToBka K TEKyLIEMY KOHTPOIIIO 11 11
KonTpoas:
IToaroroBka K 3K3amMeHy 357
Oomasi Tpy10eMKOCTh gac. 144 144
B TOM YHCJIe KOHTAKTHasI
i 86,3 86,3
3a4. e/l 4 4

2.2 Coaepxxanue THCHHUINIUHBI:
Pacnpenenenue Bu10B yueOHON pabOTHI M UX TPYJOEMKOCTHU O pa3JieaM JAUCHUIITUHBL.
Pa3nens! (TeMbl) TUCHUIUIMHBI, U3y4yaeMble B 5 ceMecTpe (ouHas popma o0yueHus):



KonnuecTBo yacos
Bueayaut
No Hamvenosanne pa3nenos (Tem) Ayautopuas opH};ﬂ
Bcero pabota
pabota
JI 113 JIP CPC

1  |OcHOBBI IPUMEHEHHS] TEXHUKU M TEXHOJIOTHHU 3alUThl aTMOC(EpHI 8 4 2 - 2

2  |ba3oBbIe CHCTEMBI 00CCITBUIMBAHUS 14 4 2 6 2

3 |Cyxue nbuIeyJIOBUTENN 12 4 2 4 2

4 | OugbTpsl 12 4 2 4 2

5  |Mokpble IbUICYJIOBUTENN 11 3 2 4 2

6 |AOcopOIMOHHBIC METOIBI 13 4 2 4 3

7 |AnmcopOIMOHHBIC METOIBI 12 3 2 4 3

8 |Tepmudeckue METOIBI 12 3 2 4 3

9  |KoMOWHUpPOBaHHBIC CUCTEMBI IbIJIC- M TA300YUCTKH 12 3 2 4 3
UTOI'O no pazoenram oucyuniurvl 106 | 32 18 34 22
Kontpoib camocrostensHoil pabotsl (KCP) 2 - - - -
[MpomexyTtounas arrecranus (MKP) 0,3 - - - -
IToAroToOBKAa K DK3aMEHY 35,7 - - - -
O0611as TPYA0EMKOCTD MO TUCIMIIIMHE 144 - - - -

[Tpumeuanue: JI — nekuuu, [13 — mpaktudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansitusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

2.3 Conep:xaHue pa3aesioB (TeM) THCHHILIAHBI
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA

Haumenosanue pasaena dopma TEKYILETO
P Coneprxanne pasena (TeMbl) P Y
(Temer) KOHTPOJIS

1 |OcHoBbl npuMeHeHnst  |OCHOBHBIE HMCTOYHMKHM 3arps3HEHHH; paccenBaHHWE BpeHbIX|YO
TEXHHKH U TEXHOJIOTUH [BBIOPOCOB B aTMocdepe - OCHOBBI TEOPHH, METOJIBI pacdera;
3aIIUTHl aTMOC(EpbI CTpaTerus ¥ TaKTHKa 3allUThl aTMOC(EPHI; IOCIEA0BATEILHOCTD
cTaguii  pa3pabOTKW  CHUCTEM  3amuThl  arMocgepsl;
KinaccuUKanus  HKO3AaUIMTHBIX  MPOLECCOB M OCHOBEHI
NPUMEHEHHUS 3KOOHO3aUTHON TexHUKH. HampaBneHnus u nenu
co3/1aHMsI 0€30TXOAHBIX M MATOOTXOAHBIX IPOU3BOICTB

2 |Ba3oBble cucTeMbl CsoiicTBa nbliel. ba3oBeie cuctemnl oOecnbuinBanus, MeTo bl | KP
obecIbUINBaHUS OLICHKH OCHOBHBIX TEXHWYECKHUX ITOKa3aTeJIeH MbIIeyI0BUTEICH;
o01mast Teopusi MPOIIECCOB 00ECTIBUTUBAHUS

3 |Cyxwue npuieynoBurenu |TeopeTndeckre OCHOBBI «CYXHX» METOJOB YyiaBiuBauus|YO
KPYIHOIUCTIEPCHBIX n MEJTKOJUCTIEPCHBIX TBUIEH.
[IbUICYIOBHTENN  JUIS OYMCTKM  3aNbUICHHBIX  BO3IymHbx|P3
BBIOPOCOB: CyXH€ IBIICOCAAUTENbHBIE KaMephl, JKallo3HHHbIC
KaMepsl ¥ WHEPIHMOHHBIC IBIICYJIOBUTENH, IEHTPOOEKHbIC
NBUICYJIOBUTENIN:  IBUICYJIOBUTEIN  POTAlMOHHOTO  THIIA,
BUXPEBBIC MBUICYJIOBUTEIHN, IUKIOHBI

4 | OuibTps OuncTKa TBUIETAa30BBIX cMeceil B (uibTpax, Mexanndeckue| KP
GUIbTPBI;  TUNBL  (QUIBTPYIOLUIMX EPEropofoK, TKaHEBbIE
GubTpBI, MX KiaccupuKauus, pacu€r napamMeTpoB TKaHEBBIX
GUIbTPOB, Marepualbl TKAaHEBHIX (UIBTPOB; BOJIOKHUCTHIC
(GUIBTPBL: CyXne M MOKpBIE; KOHCTPYKIHH (DMIIBTPOB TOHKOM
OYHCTKH; 3€PHUCTbIE (DWIIBTPBI: KOHCTPYKLUS, amllapaTypHOe
oopmiieHne.  OneKTpOQUIBTPBI; TEOPETHYECKHE OCHOBBI
METO/a: KOPOHHBIH paspsl, pacuy€T YCIOBHI SKCIUTyaTaluH
IEKTPUUECKUX PUIBTPOB U OLIEHKA 3 PEKTUBHOCTH UX PAOOTHI.
AnmnapaTypHoe opopmMIieHHe, TpeOOBaHUS K KOPOHUPYIOIIUM H
MBIJICOCAAUTENBHBIM  AneKkTpogaM. CrocoObl  pereHepartiu

ANEKTPOPIIBTPOB
5 |Moxkpsie TymaHOyITOBHTENH, MOKpBIE OCAJAWUTENN a’po30JibHBIX wacTwil:|BO
TBIICYJIOBUTEIIN IIPOTUBOTOYHBIC Cpr66€pBI, HaCaJO4YHBIC Ta30IMPOMbBIBATEIIN,

ra3olpoMbIBaTeIM C TMOABMKHOM HAacaJKoW, Tapeibyarbie
ra3olpOMBIBATENIM, Ta30MPOMBIBATENH YJIAPHO-MHEPLIMOHHOTO




JCHCTBUS, Ta30MPOMBIBATEIN  ICHTPOOCIKHOTO  JICHCTBHS:
ckpy00ep Bentypu. Metosl noBbitieHus: UX 3()(HEKTUBHOCTH,
ONTUMAJbHBIE  YCJIOBUSA (YHKIIMOHUPOBAHUS MOKPBIX
MbUICYJIOBUTENEH

AOGCOpPOIMOHHEIC
METOJIBI

Teoperndeckue OCHOBBI aOCOPOIMOHHBIX METO/OB YAAJICHUS
mbUIeH: (PU3NKO-XUMHYECKasi CYITHOCTh NPOLECCOB, YPaBHEHHS
MaccornepeHoca. Bpioop a0COpOSHTOB; W3BECTHAKOBBIC W
U3BECTKOBBIE ~ METOIBl  M3BJICYEHHS  KHUCJIBIX  Ta30B;
HepeKyNepaluoHHble MeTOABl. PexynepanroHHBIE METO.bI
OYHCTKH C pereHepanueii xemocopOeHToB. KOHCTpyKTHBHEBIE
0COOCHHOCTH amIapaToB, OCHOBBHI WX BHIOOpa W pacueTa,
Croco0bl pereHepanuu

YO

AICOpOIMOHHEIC
METOIbI

AZCOpOIMOHHBIE METONBl. TEepMHHBI W OCHOBHBIC MOHSTHS.
AZICOpPOCHTHI: aKTHBHPOBAHHBIC YTIIH, CEIMKOTEIH, ILIEOJHTEHI.
TeopeTrndeckue oCHOBHI MpoleccoB aacopouunu. OdopynoBanue
W OpraHu3alms  HpOLEcCOB  ajcopOuuu:  agcopOepsl
MEPUOUYECKOTO M HENPEpPBIBHOIO  JeicTBUs.  Pacuér
ayscopOepoB. Perenepauus ajgcopOoeHTOB

YO

TepMuueckre METO b

Meronbl TEpMHYECKOM HEHTpanu3alud OTXOAAIUX Ia30B:
NIPSIMOE CIKUTAHME, TEPMHUUYECKOE OKUCIICHHE, KaTaJuTHYeCcKas
HeliTpammsanus.  Karanuszatopel, CyOIHOCTb  IIPOLECCOB,
KOHCTPYKIMH aNIIapaToB, OCHOBHI pacdeTa, 00JacTH U IPUMEPHI
npuMeHeHus. Jlezomopanust Ta30BbIX BEIOpOcoB. IlepenBirkHbIe
YCTaHOBKH JIO’KUTa Ta30B

BO

KomObuHMpoBaHHbIE
CHCTEMBI IbLIE- 1
Ta3004YHCTKH

KoMmOnHMpOBaHHBIE CHCTEMBI OYHCTKH OT OCHOBHBIX Iapo- U
ra3o00pa3HbIX BBIOPOCOB; MPAKTHYECKUE OCHOBBI OYHCTKH
BO3/lyXa OT MbIIEH, Ta30B ¥ NapooOpa3HbIX npuMeceil. OCHOBEI
BBIOOpA MPOEKTHBIX PEIICHUH CHUCTEM IbLIEra30yJIaBINBaHUS,
TUIIOBBIE CXEMBI

T3

2.3.2 3angarus

CEeMHHAPCKOro THNa (NMpaKTH4YecKHe / CeMUHAPCKHEe 3aHATHS/
JlabopaTopHbie padoThl)

HpaKTI/I‘IeCKI/Ie 3aHATUA

HaumenoBanue
paszaena (TeMbl)

Temaruka 3aHsTHI/PabOT

dopMa TeKyIero
KOHTPOJIS

OCHOBBI MPUMEHEHHS
TEXHUKH U
TEXHOJIOTUH 3aLUTHI
aTMocdepsl

OCHOBHBIC HICTOYHUKH 3arps3HCHUI; pacCerBaHUE BPEIHBIX
BEIOPOCOB B aTMOC(epe - OCHOBBI TEOPHH, METOMBI pacueTa;
CTpaTerus U TAKTHKA 3alIUTHl aTMOC(HEpHI;
MOCJIE/IOBATENILHOCTD CTa/INi pa3pabOTKU CUCTEM 3alUThI
aTMochepsl; Kiaccu(HUKAIUS IKO3AIUTHBIX MTPOIECCOB U
OCHOBBI IIPUMECHEHUS SKOOMO3AIIUTHON TEXHUKH.
HampasneHus u 11enu co3aanus 6€30TXOIHBIX U
MaJIOOTXOHBIX MTPOU3BOJICTB

YO

Bba3oBrie cucTeMbl
o0ecIbIINBaHAS

CsolicTBa nbLaei. ba3zoBbie crucTeMbl 00€CTIBUIMBAHUS, METOIBI
OLIEHKH OCHOBHBIX TEXHHYECKUX TOKa3aTelIel
MBUICYJIOBUTENICH; 00IIast TEOPHs MPOIeCCOB 00SCIIBLUINBAHUS

KP

Cyxue
MBUICYJIOBUTEIN

TGOpCTI/I‘IeCKI/IC OCHOBBI «CYXHX» METOHOB YyJIaBJIMBaHUSA
KPYIHOAUCIICPCHBIX U MEJIKOAUCIICPCHBIX MBLICH.
HLIJ'IGyJ'IOBI/ITe.HI/I JJI1 OYMCTKHU 3allbIJICHHBIX BO3YIIHBIX
BBI6pOCOBZ CYXHUE€ NMbUICOCAAUTCIIbHBIC KAMCPBI, JKaITFO3UIHEIC
KaMepbl U MTHECPHUOHHBLIC IbIJICYJIOBUTECIIN, IIGHTpO6€)KHLIe
MBIICYJIOBUTEIIN: TBUICYJIOBUTCIIN POTAIIMOHHOI'O THUIIA,
BUXPEBBIC TBUICYJIOBUTCIIN, TUKJIOHBI

P3, YO

OuIbTpHI

OuncTKa MBUTEra30BhIX cMeceil B GMIbTpax, MEXaHUIECKUe
(hUIBTPHI; TUIBL QIIIBTPYIOIINX MEPErOPOAOK, TKAHEBHIE
(UIBTPHI, UX KIaccu(UKAIMs, pacyéT mapaMeTpOB TKAaHEBBIX
(hUIBTPOB, MaTEpHANBl TKAHEBBIX (PUIBTPOB; BOJOKHHUCTHIC
(DUIBTPEL: CyXHe U MOKPBIE; KOHCTPYKIIUH (QHIBTPOB TOHKOH
OYKCTKH; 36PHUCTHIE QUIBTPHI: KOHCTPYKINS, allapaTypHOe
odopmreHne. IIeKTPOPUIBTPHI; TEOPETHIECKUE OCHOBBI

MEeT0/1a: KOPOHHBIH pa3psisi, pacy€T yCIOBUH SKCILTyaTalNH

KP




INEKTPUUECKUX (PUIIBTPOB U OlleHKa d(PPEKTUBHOCTH HX
pabotel. AnmaparypHoe odopmieHue, TpPeOOBaHUS K
KOPOHUPYIOIINM M IBUICOCaTUTEIEHBIM JIEKTPOIaM.
Cnoco0bl pereHepalyy 3J1eKTpoGHILTPOB

5 | Moxkpsie TymMaHOyJIOBUTENN, MOKPBIE OCAAUTENH adpPO30JbHBIX yacTull: | bO
MBLUICYJIOBUTENN MPOTHBOTOYHEIC CKPYOOEphI, HACaJOYHBIC ra30MPOMBIBATEIIH,
ra30MpOMBIBATENH C MIOABIKHOM HAacaKo, TapenbyaTbie
Ta30MPOMBIBATEIH, TA30IIPOMBIBATENHN YAAPHO-MHEPIIHOHHOTO
JIEHCTBUS, Ta30TIPOMBIBATENH [IEHTPOOEIKHOTO AEHCTBHS:
ckpy00ep BenTypu. Metons! moBbIeHUs uX 3()(HEKTHUBHOCTH,
ONTUMAIIFHBIC YCIOBHS (DYHKITHOHHMPOBAHUS MOKPBIX
MBUICYJIOBUTEJICH
6 | AGcopOunoHHBIE Teoperndeckne OCHOBBI aOCOPOIIMOHHBIX METOIOB YAAJICHUS YO, P3
METOIBI MBUICH: (PU3UKO-XIMHUYIECKas CYITHOCTH MPOIIECCOB,
ypaBHeHHs MaccornepeHoca. Beioop abcopOeHTOB;
M3BECTHAKOBBIE U U3BECTKOBBIE METO/IbI U3BICUEHUS KUCIBIX
ra3oB; HEpEeKyIepallMOHHbIe METO/Ibl. PekyrnepannoHHbIe
METOJIBI OYHCTKH C PereHepanueii XeMoCcopOeHTOB.
KoHCTpyKTHBHBIE OCOOCHHOCTH aImaparoB, OCHOBBI HX
BbIOOpA M pacyera, Croco0bl pereHepalu
7 | AncopOunoHHBIC AncopOrmonHbie MeToab. TepMHUHBI 1 OCHOBHBIC TIOHSTHS. YO
METOIBI AncopOeHTHI: aKTUBUPOBAHHBIC YTIIH, CCITUKOTEIH, [IEOTUTHI.
TeopeTndeckne OCHOBBI MIPOIIECCOB aICOPOITHH.
O06opynoBaHHe U OpTaHU3ALHS IPOLIECCOB aICOPOLINH:
azcopOephl MEPHOIMUECKOTO U HEIIPEPBIBHOTO ACHCTBUS.
Pacuér ancopbepoB. Perenepanus ancopOeHTOB
8 | Tepmuueckue MeToabl | MeToabl TepMUYIECKOI HEUTpaIH3alliy OTXOIAIINX Ta30B: BO
MPsIMOE CXKUTaHUE, TEPMUUECKOE OKHCIEHUE, KaTaTUTHIeCKast
HelTpanu3anus. Katanuzatopsl, CyIHOCTh MPOIIECCOB,
KOHCTPYKIIMH aIllapaToB, OCHOBBI pacyueTa, 0071acTH U
MPUMEPBI TpUMeHeHHUs. J[e3010paliust ra30BbIX BEIOPOCOB.
[TepenBU)KHBIE YCTAHOBKH JIOKUTA Ta30B
9 | KomOuHupOBaHHbIE KomOuHMpoBaHHBIE CHCTEMBI OYHCTKU OT OCHOBHBIX Mapo- U T3
CHUCTEMBI TIbLIE- U ra3000pa3HbIX BEIOPOCOB; MPAKTUUCCKUEC OCHOBBI OUHUCTKH
Ta3009HCTKU BO3/yXa OT IbUICH, ra30B U MapooOpa3HbIX mpuMeceir. OCHOBBI
BEIOOpA MPOEKTHBIX PEIICHUH CHCTEM IBLICTa30yIaBINBAHHS,
THUTIOBEIC CXEMBI
JIaGopatopHble paboThI
Ne Haumenopanne Temaruka 3aHsTHI/PabOT Popwma Texymero
paszaena (TeMbl) KOHTPOJIS
1 | ba3oBble cHCTEMBI OuncTKa ra3onsuIeBON CMECH C UCTIOJIb30BAHUEM JIP
00eCTIFUTHBAHUS 3MeKTPOGUITBTpA.
XapakTepUCTUKH MBUIN: JUCTIEPCHOCTh, TEOMETPUIECKUE
napaMeTpsl MOBEPXHOCTH, abpa3uBHbBIE CBOWCTBA
2 | Cyxue Vcnionb30BaHHe TKaHEBBIX (DUIBTPOB B MPOLIECCE yAATICHUS JIP
MBUICYJIOBUTEIN KPYHHOJMCIIEPCHBIX YaCTHI]
3 | OuibTps XapakTepUCTUKU NBUIN: IUIOTHOCTh, TUTPOCKOIIMYHOCTD JIP
4 | Mokpsie DoToMETPUYECKOE ONPEEICHUE aMMHUaKa B BO3yXe JIP
MIBLUIEYJIOBUTEIN
5 | AGcopOunoHHBIC VY naneHue yrieKucloro ra3a u3 aTMOC(pepHOro BO3ayXa C JIP
METOJIbI MCIIOJIb30BaHUEM MIETOYHBIX a0COpOCHTOB
6 | AnmcopOunoHHBIC Mertobl OYHCTKH BO3/LyXa OT XJIOpa JIP
METOJIbI
7 | Tepmuyeckue MeToAbl | METOABI OYUCTKU BO3yXa OT YIIIEKHCIIOTO ra3a JIP
8 | KoMOuHUpOBaHHbIC OuncTKa ra30MbIIIEBON CMECH C MCIIOIb30BAHHEM MOKPBIX JIP
CUCTEMBI IbLIE- U MbUICYJIOBUTENEH
ra3004UCTKU

Yernsiit onpoc (YO), camoctosarensHas padorta (CP), pemenue 3aaay (P3), 6nui-onpoc
(BO), TBopueckoe 3ananue (T3), 3amura madopaTopHoit padots (JIP).




[Ipu

U3Y4YeHHUH

JUCHMIUTMHBL ~ MOTYT  MPHUMEHSTCS. JJIEKTPOHHOE  OOydeHue,

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

2.3.3 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBsie paboTsl HE TPELyCMOTPEHBI YUEOHBIM IIAHOM.

2.4 TlepeyeHb y4eOHO-METOHYECKOT0 o0ecmeyeHusl AJIsi CaMOCTOSITeIbHON padoThI
00y4yaIuXCcs Mo JUCHUILINHE (MOYJIIO)

HepequL yqe6Ho-MeTounquKoro obecrnieueHus JUCHUILINHBI I10 BBIITIOJIHCHHUIO

Y4COHUKOB U
y4eOHBIX TOCOOUIA,
MOJIrOTOBKA K
71a00paTOPHBIM,
MPAaKTUICCKUM
3aHATHSIM H T.JI.)

IToaroroska k
TEKYIIeMY KOHTPOJTIO

Ne Bug CPC o
CaMOCTOSITEIIbHOM PabOTHI

1 2 3

1 |CamocrosrenbHoe byneikuna T.A. Ilpoueccsl u ammapartsl 3amuThl runpocdepsr [Teker]: yueOHOe
U3yUYCHHE Pa3NeNioB, |mocobue mist ctyneHToB By30B / T. A. Byneikuna, C. I'. EmenbsHoB. - M.: Akagemus,
CaMOIIOATOTOBKA 2010. - 287 c.
(mpopaboTtka u Beromxkun, A.I'. UHxeHepHas 3amuTa BOTHOHN cpeabl [DIeKTpoHHEIH pecypc]: yueo.
TIOBTOPEHUE nmocobue — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanp, 2022. — 416 c. — Pexum
JIEKLIUOHHOTO nocrymna: https://e.lanbook.com/book/211589.
MaTepuaia u Metoandeckne yKa3aHUs IO OPTaHU3AINN CAMOCTOSTEIbHOM paboTHI.
Mmarepuana Meroauyeckue yka3aHus K BBIITOJIHEHHIO JIJAOOPATOPHBIX padoT.

Yr1BepxneHsl kadeapoit pusznueckoit xumun, npotokon Ne 17 ot 11.05.2017 r.
Meroauyecknue yka3zaHHs K BBIIIOJIHEHHUIO JIAOOPATOPHBIX PabOT MO AWCUHUILIUHE.
Yr1BepxneHsl kadenpoii pusnueckoit xumun, npotokoi Ne 10 ot 13.03.2018 r.
Meroanueckue peKOMEHAAMM K OpraHu3aluy ayJuTOPHOW M BHeayJIUTOPHOU
(camocTOsTENbHON) PAa0OTHI CTYJNEHTOB: MeToJudeckue ykazanus / coct. T.II
Cropoxenko, T.b. [TounHok, A.B., becramos, H.B. Jlo3a. — KpacHomap: Kybanckuit
roc. yu-T, 2018. 89 ¢

Y4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 310poBbs (OB3) npenocraistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0y4aromuxcs.

3 Oo0pa3oBaTejibHbIe TEXHOJIOTMH, NPHUMEHsieMble NPH OCBOEHUM JUCHUIINHBI
(Mmoay.ns)

B xone

HU3YYCHUSA  OUCHUIIIIMHBI

IPEIyCMOTPEHO HCHOJIb30BAaHUE  CIIEAYIOLIUX

06pa3OBaTCJ'IBHBIX TEXHOJIOTHIi: JICKIINH, J'Ia60paT0pHLIC N MPAKTUYCCKUC 3aHATUSA, TOATOTOBKA
INHUCBbMCHHBIX aHAJIMTHYCCKHUX pa60T, CaMOCTOATCIIbHaA pa60Ta CTYACHTOB.

KoMmneTeHTHOCTHBIHM noaxoa B paMKax IMpernoaaBaHUs JUCHUIIIMHBI PCATIU3YCTCA B
HCIIOJIb30BAHUU HWHTCPAKTUBHBIX TEXHOJIOTHHI M aKTHBHBIX METOA0B (HpoeKTHI)IX METOJHK,

MO3rOBOIO IITypMa, pa30opa KOHKPETHBIX CHUTYaIHi,

aHajim3a MnOc¢aarorudcCKux 3azaad,

MeAarorn4eckoro SKCIepuMEHTa, MHBIX (OpPM) B COUETaHUHU C BHEAYJUTOPHOU pabOTOM.

WNudopmannonuble
UCIIOJIb30BaHUE

MH(GOPMAITMOHHBIX

TCXHOJIOTHH, MNPUMCHACMBIC npu

pecypcos, JOCTYIHBIX B

U3Y4YEHUH  JUCLMILIUHBIL
nH(pOpMaLMOHHO-

TCHCKOMMYHHKaHHOHHOﬁ CETHU I/IHTepHeT.



https://e.lanbook.com/book/211589

pPa3HOYPOBHEBBIX 3aJjaHHI, KOHTPOJBHBIX pPaboT,

A,Z[aHTI/IBHBIe 06pa30BaTeJ'H>HI)IC TEXHOJIOTHUH, IPUMCHACMBIC IPHU U3YUCHUN JUCHUIIIINHBI
— i Jul € OIrpaHMYCHHBIMHU  BO3MOKHOCTAMH 3O0POBbA MTPCAYCMOTPCHA OpraHu3alusd
KOHCYJ'II)TaI_[I/Iﬁ C UCIIOJIb30BaHHUEM BHGKTpOHHOﬁ IIOYTHI.

4 OueHoYHbIe CPeICTBA /sl TEKYIIero KOHTPOJISI yCIIeBaeMOCTH M MIPOMEKYTOYHOI
aTTecTAlMH

OneHouHbIe CpelncTBa MpPEJHA3HAYCHBI U KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKEHUI 00yJaroNiXxcsi, OCBOUBILINX ITPOTPaMMy y4eOHOH TUCHUIUIMHBI « CHCTEMBI 3aIUThI
aTMocdepb».
OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHNUS TeKYIIero
KOHTPOJISl B (hopMe TeCTOBBIX 33JaHUM, TOKJIaJa-TIPE3eHTAlMK 1O MPOOJIEMHBIM BOIPOCAM,

aTTeCTallui B q)opMe BOITPOCOB K 5K3aMCHY.

YCTHBIX OINPOCOB U MNPOMEKYTOUYHOM

Ne Kon 1 HaumeHoBaHue PesybTaTs 06yucHus HaI/IMeHOBaIEHe OLIEHOYHOI'O CPECTBA
/i UHAUKaTopa (B (B cootsercTsHH ¢ 1. 1.4) Texymuii IIpomesxyTouHas
COOTBETCTBUHU C 1I. 1.4) KOHTPOJIb aTTecTalys
UIIK-2.1. OnenuBaet 3HaeT MPUYMHBI U TIOCIEACTBHS Bonpocs! nus Bomnpoc Ha
NPUYUHBI 1 ICTOYHUKA aBapHHHBIX BEIOPOCOB U cOPOCOB YCTHOTO OIpOca sKk3amene 1-6
aBapUHHBIX BEIOPOCOB U 3arpsI3HAIONINX BEIECTB B 10 paszeny
1 cOpOCOB B OKpPY>KAalOLIyI0 | OKPY)KaIOIyIO CPey, COBPEMEHHBIC
cpeny TEOPHH U TTOIXO/BI K HCCIICTOBAHHUIO
OKPYKAIOIIEH Cpelbl ISl BHIIBICHHS
e€ BO3MOXKHOCTEH 1 pecypcoB
UIIK-2.2 Pa3pabateiBaeT | 3HACT MEPONPHUATHS MO 3aIIUTE Bompocsr mist Bompoc Ha
MEpOTNPUATHSA 110 3aIIUTE | yelloBeKa U OKPYXKAIOIEH cpenbl OT | KOHTPOIbHOU sk3amene 30-32
YCIIOBEKA U OKPYKAIOWCH | pa3nuuHbIX (HaKTOPOB paboTHI 1Mo
CPEBI OT Ppa3IMIHbIX €CTECTBEHHOTO, aHTPOTIOTEHHOTO 1 pasgeny
(hakTOPOB ECTECTBEHHOTO, | rexHOreHHOrO NPOUCXOKICHUS,
AHTPOTIOrCHHOTO 1 CYIIECTBYIONIME CHCTEMBI M METOIbI
2 | TCXHOrCHHOTO o0ecIeueH s 3aIUThH aTMOCHEPHI OT
HpOHCXOAACHHA BPEJIHBIX I'a30IbIJIEBBIX BEIOPOCOB
‘YMeer noaroraBiuBarh
MIPEUIOKEHHS 10 3aIUTE YEIOBeKa U
OKpY>KaIoIeH cpelibl OT Pa3ITMYHbIX
(haKTOpOB €CTECTBEHHOTO
HWIIK-2.2 PazpabateiBaeT | 3HACT MEPONPHUATHS O 3aIIUTE 3anaumy, Bompoc Ha
MEpOTIPUATHS 110 3aIIMTE | YeJOBEKa M OKpYXKaromiei cpeast or | Bompocs! s sk3amene 7-10
YeJIOBEeKa M OKPY’KAIOMIeH | pa3inuYHbIX (aKTOPOB YCTHOTO OIIpoca
Cpelsl OT pa3IHMYHBIX €CTECTBEHHOT0, aHTPOIIOTEHHOTO 1 IO pa3zerny
(haKTOPOB €CTECTBEHHOTO, | TEXHOTEHHOTO MPOUCXOXKICHHUS,
AQHTPOIIOTEHHOTO U CYIIECTBYIOINE CUCTEMBI U METOBI
TEXHOT€HHOTO o0ecrieueHnst 3alUThl aTMOC(EPHI OT
MPOUCXOKICHHS BPEIHBIX Ia30IbUICBBIX BEIOPOCOB
3 YMeer NoAroTaBIUBaTh
MPEJIOKEHHS IO 3alUTEe YEI0BEKa U
OKpY>Karollel cpebl OT pa3IUYHbIX
(haKTOpOB €CTECTBEHHOTO,
AQHTPOIIOTEHHOTO M TEXHOTCHHOTO
MIPOMCXOXKICHUS, yMEET MPOBOANUTH
6a30BbIe HH)KEHEPHBIEC PACUETHI,
MIPOTHO3MPOBATH PE3yIbTaTHl PAOOTHI
OTJENBHBIX YCTPOUCTB M CIIOKHBIX
TEXHOJIOTHYECKUX CXEM




WIIK-2.1. OuenuBaet
NPUYHMHBI U HCTOYHUKH
aBapUHBIX BEIOPOCOB U
cOpPOCOB B OKPY’KAIOMIYIO
cpeny

3HaeT MPUYMHBI M TIOCICACTBHUS
aBapUHBIX BBIOPOCOB H CcOpPOCOB
3arpsA3HSIIONINX BEILECTB B
OKPYXKAIOLIyI0 CpPEly, COBPEMEHHBIE
TEOPUH U MOAXOABI K UCCIIEAOBAHHIO
OKpY>Karollel cpeibl sl BBISBICHUS
€€ BO3MOKHOCTEH U PECYPCOB,

YMeeT  BBIBIATH  NPUYUHBL U
WCTOYHHMKU aBapUHHBIX BBIOPOCOB U
cOpPOCOB B OKpY’KaloLIyl0 Cpeny,
HUHTETPHUPOBATH TEOPETHIECKUE
3HaHMA C PAKTHKOI 00ydIeHUs

Brnaneer HaBBIKaMH OLIEHKH NPUYUH
Y HCTOYHHKOB aBapHUHHBIX BEIOPOCOB
1 cOPOCOB B OKPY’KAIOLIYIO CPELY

Bomnpocsr mist
KOHTPOJIbHOU
paboTsI 1Mo
paszneny

Bompoc na
sk3amene 20-27

WIIK-2.2 PazpabarsiBaet
MEPONPHUATHS 10 3ALUTE
YyeJI0BeKa U OKpY’Karomien
Cpeabl OT Pa3In4HbIX
(haKTOpOB €CTECTBEHHOTO,
AQHTPOIIOT€HHOTO 1
TEXHOT'€HHOTO
MPOUCXOKACHHS

3HaeT MEPOIPUSITHUS 10 3aIIUTE
YeJI0BEKa U OKpYKarolled cpesbl OT
pa3IUyYHbBIX (aKTOPOB
€CTECTBEHHOT'0, aHTPOIIOTEHHOTO
TEXHOT'€HHOTO MPOUCXOKACHHS,
CYILECTBYIOIIHE CUCTEMBI H METOJBI
o0ecIeueHH s 3alUTEl aTMOCHEPBI OT
BPEIHBIX Ta30IMbLUICBEIX BHIOPOCOB

Bonpoce! nus
«OnHI-ompoca
0 pasneny

Bompoc Ha
sk3amene 11-16

HIIK-2.1. OnenuBaer
MPUYUHBI U KICTOYHUKH
aBapUHHBIX BEIOPOCOB U
COpPOCOB B OKPYKAIOIIYIO
cpeny

YMmeer BBUIBISATH ~NPUYUHBI U
WCTOYHHMKU aBapUHHBIX BBIOPOCOB U
cOpPOCOB B OKPYXKAaloLIyI0 Cpeny,
HHTErpUpPOBaTh TEOpeTHUYECKHE
3HAHUSA C MPAKTUKOM 00yueHus

Bna}leeT HaBbIKaMW OLICHKHU IMPUYUH
Y UCTOYHHKOB aBapUHHBIX BEIOPOCOB
1 cOPOCOB B OKPYKAOIIYIO CPE.y,
CIOCOOHOCTBIO K aHAJIU3Y
JIOCTOMHCTB U HEJIOCTATKOB CUCTEM
3aIIUTHI C TOYKU 3PEHHS
pecypcochepekeHus u
9KOJIOTUYECKOH 11eJ1eCO00pa3HOCTH

Bompocsr mist
YCTHOTO OTpoca
0 pasfeny,
3anaun

Bompoc Ha
sK3ameHe 28-29

NIIK-2.2 PazpabatbiBaeT
MEPOTIPUSTHSI 110 3AIIUTE
YeloBeKa U OKpYKaroIei
CpelBl OT pa3THYHBIX
(hakTOpPOB €CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOTEHHOTO
MIPOUCXOKICHUS

YMeeT moaAroTaBiInBaTh
MPENJIOKEHUS TI0 3alUTe YEIOBEKa U
OKpY’KaIoMIe! Cpebl OT Pa3IHIHBIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPOIIOTEHHOTO W TEXHOTCHHOTO
MIPOUCXOXKICHUS, yMEET IMPOBOJANUTH
0a30BbIc HH)KEHEPHBIC PACUYETHI

Brnageer HaBbIKamMu pa3pabOTKH
MEpOMPUATHH MO 3allUTE YeI0BEKa U
OKpY>Karollel cpesibl OT pa3InYHbIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPOIIOI'CHHOTO U TCXHOTCHHOI'O
IIPOUCXOKIACHUA

Bonpocsr mis
YCTHOT'O OTpoca
0 pazzeiny

Bompoc Ha
sk3amene 33-37

HIIK-2.1. OuenuBaer
TMPWYIHHBI 1 ICTOYHUKHU
aBapUHHBIX BEIOPOCOB U
CcOpPOCOB B OKPYIKaIOIIY IO
cpeny

3HaeT NPUYMHBI M TIOCIEICTBUS
aBapUHHBIX BBIOPOCOB M cOpOcoB
3arpsI3HSIIONINX BEIIIECTB B
OKpYXKAIOUIYyI0 Cpelly, COBPEMEHHbIE
TEOPUHU U MOJXOJbI K UCCIIEJIOBAHUIO

Bormpocsr st
«OnHII-orpocay
o pazzaerny

Bomnpoc Ha
sKk3ameHe 38-42
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OKpY>KaIOMIeH CpPeIbl s BBISBICHHS
€€ BO3MOXKHOCTEH U PECYPCOB,

YMmeer BBUIBISTH IPUYUHBI U
WCTOYHHMKN aBapUHHBIX BBIOPOCOB U
cOpPOCOB B OKpY’KaloOLIyl0 Cpeny,
WHTETPUPOBATh TEOpeTHYeCKue
3HAHMS C IPAKTUKOW 00y4eHHs

Braneer HaBbIKaMH OLICHKH NPUYUH
Y UCTOYHHUKOB aBapUHHBIX BEIOPOCOB
U cOpPOCOB B OKPYXKAIOIIYIO CpEeLy,
CHOCOOHOCTBIO K aHATU3Y
JOCTOMHCTB M HEJJOCTAaTKOB CHCTEM
3aIIUTHI C TOYKU 3PCHUS
pecypcocOepexeHus u
HKOJIOTMYECKOI 11e1eC000pPa3HOCTH

WIIK-2.2 Pa3pabaThiBacT | YMeeT MOArOTaBIUBATh TBopueckoe Bomnpoc Ha
MEpONPHUATHA IO 3aIIUTE | MPEUI0KEHUS 110 3alUTe YeJIOBEeKa U | 3a/laHue sKk3ameHe 43-45
YeJIOBEKA U OKPYKAIOLIEH | OKpYXarolel cpesl OT pa3IHUHBIX

Cpelsl OT pa3IMYHbBIX (haKTOpOB €CTECTBEHHOTO,

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

AHTPONIOTEHHOIO U MIPOUCXOXKACHUSA, YMEET IPOBOIUTH

TEXHOT'€HHOI'O 0a30BbIc HH)KCHEPHBIC PACUETHL,

MIPOUCXOKACHUS MIPOTHO3MPOBATH PE3yIITATHl PabOTHI

OTACIIBHBIX YCTpOﬁCTB U CJIOKHBIX
TCXHOJIOTHYCCKHUX CXEM

BrnaneeT HaBeIkaMu pa3paboTKH
MEpONPUATHI MO 3alIUTE YEI0BEKA U
OKpY>Karouiei cpesibl OT pa3InyHbIX
(hakTOPOB €CTECTBEHHOTO,
AHTPONOI'CHHOT'O U TCXHOT'CHHOI'O
MIPOUCXOXKICHHUS

WN - A~ WDN P

w N

TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHBbIE MATEPHUAJIbI, HE00X0IMMBbIE J1JIs1 OLEHKH

3HAHMI, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEJbHOCTH, XapaKTePU3YIOIIHNX 3TANbI

(opMupoBaHus KOMIEeTEeHIUI B poLecce 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl
Ilpumepnulit nepeuens 6onpocos u 3a0anuil

3agaHus K NIPAKTHYECKUM 3aHATUAM
Bonpocs! qu1s1 yeTHOro onpoca no teme «OCHOBbI IPUMEHEHHS TEXHUKH H TEXHOJIOTHH
3alUThl aTMOChepbD»
Kakue ocHOBHbIE HCTOYHMKH 3arpsA3HEHUsI aTMOC(eph! Bbl 3HaeTe?
KakoBbl cTaguu pa3pabOTKH cUCTEM 3alUThl aTMOChephl?
[TpuBeauTe Ki1accu(UKANIO TUIIOBBIX HKO3AIUTHBIX MIPOIECCOB.
Pacckaxkure 0 HanpaBIIEHUAX U LENSIX CO3/IaHUs 0€30TXOAHBIX U MAIIOOTXOIHBIX TPOU3BOJICTB.

Bomnpocsl 111 KOHTPOJILHOM padoThl 0 Teme «ba3oBble cUCTEMBI 00eCTIBIIMBAHUSA»
Kakue ocHOBHbBIE XapaKTEPUCTUKH NbUIEN BBl MOXKETE NIEPEUUCIIUTD?
HazoBuTe 6a30BbIe cucTeMbl 00ECTIBUINBAHHUS.
KaxoBbl OCHOBHBIE MIPUHIUIIBL MaTeMaTHU4ECKOTo OnucaHus IIPOLIECCOB
MIBUIETa30yJIABINBAHUSA?

Bonpocsl quis yerHoro onpoca no treMe «Cyxue npuieyJI0BUTe )
Kak knmaccuuuupyrotcst cyxue npuieyaoBUTENN?
Kakoli mpyHIINII TO0JI0’KEH B OCHOBY (DYHKIIMOHUPOBAHUS CyXUX MbUIEOCAIUTENbHBIX Kamep?
B yem 3akimogyaercss MexaHu3M pabOThl MHEPLIMOHHBIX MbUICYTOBUTEIEH?
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4 Kaxkwue ammaparbl OTHOCATCS K KJIacCy IEHTPOOEIKHBIX MBLICYTOBUTEICH ?
5 Kaxkoe ycTpoiCTBO Ha3bIBAIOT IUKJIOHOM? B uem 3akitouaercst IpUHIMII €ro paboThI?

3anauu no teme «Cyxue nbuIeyJI0BUTETH

3agaua 1. [Ipu npousBOCTBE UyryHa JOMEHHBIM CIOCO60M ekedacHo obpasyercs 360 M3
JIBIMOBOTO ra3za. CKOJIbKO KMJIOTPaMMOB JJOMEHHOTO [IU1aka OyJIeT MOCTyIaTh B aTMOcQepy mnocie
IIPOXOXACHHSI MHOT'OIIOJIOYHOM KaMephl, coeprkalleil 4 nojiku, eciu mupuHa kamepsl 0,5 M, e€
JUTMHA — 2,5 M, @ pacCTOsSIHUE MeXy coceHuMU noiakamu — 0,25 m? ConepxaHue 11aka B IbIMe
cocrasnser 0,1 xr/m®, ero Temmeparypa pasHa 300°C, a d¢paximonHsli coctaB Oso=40%,
0100=50%, d150=10%.

3agaua 2. O dekTUBHOCTD yNaBIMBaHUS UM B €AMHUYHOM IIUKJIOHE COCTaBisieT 55%.
Ha ckonbko M3MEHHUTCS MPOLEHT IMbUICYJIAaBIUBAHUS, €CIIM YBEJIUYUTH YIJIOBYIO CKOPOCTh
JBUKEHMS Ta3a B CPEJHEM CEUEHUU TOro kK€ LUKIOHA Ha 40% mpu HEM3MEHHOCTH OCTAJIBbHBIX
napaMmeTpoB Ipoiecca?

BonpochI /151 KOHTPOJIbHOI pa6oThI M0 TeMe «DPUIBLTPBI»
Kak knaccuuuupyroTcst MexaHu4eckue QHIbTPhI JUIE OYUCTKH MbLUICTa30BbIX CMECeii?
Kakue Turbl GribTpyOmuX Meperopoaok CyIecTBYOT?
Kakue marepuasbl HCIOJIB3YIOTCS B TKAHEBBIX QHIbTpax?
Pacckaxxurte 0 KOHCTPYKIUH (PUIBTPOB TOHKOH OYHCTKH.
W3 yero u3rotaBiMBaOTCs 36PHUCTBIC (DUIBTPBI JJIs1 OYMCTKH IBLIICTA30BBIX CMecen?
Pacckaxxure o mpuHIHNIax paboThl AMEKTPOOUIBTPOB.
Kakue TpeOoBaHMS TPEABABISIOTCS K KOPOHUPYIOIIMM M MBIICOCATIUTEIILHBIM JICKTPOJIaM B
NMEKTpoPMIbTpax?

~No ol h~ W

Bonpocs! pis1 «0Jmu-onpoca» mo teme «VMOKpbie IbLICYJIOBUTEIH»
Kakue Turbl MOKpBIX IbUICYJI0OBUTEIEH BBl 3HaETE?
2 B uyeM mnpuUHLMNUAIBHOE OTJIMYME TIa30NpOMbIBATENEH YAApHO-WHEPLHOHHOTO JEUCTBUS OT
ra3oMpOMbIBaTENIEH IEHTPOOSKHOTO ISUCTBHS?
Kakoii npuHuIun paboThl HacaJOYHbBIX I'a30IPOMbIBATENICH?
Pacckaxxute 06 ycTpoiicTBe TapenbuaThIX Ta30IPOMbIBATENEH.
5 Kakoil anmapar HasbiBaeTcst ckpyOOepom Bentypu? B yem 3akimrodaercss NpUHLUI €ro
pabotsi?

W

Bonpocs! 1J1s1 yCTHOTO onpoca no teme «A0COpOLMOHHBIC METOABD)
1 Pacckaxure 0 PU3NKO-XUMHUYECKOH CYIITHOCTH MPOILIECCOB a0COPOIIMOHHOTO yAaJIeHUS MbLIEH.
Kakue abcopOeHThI IPUMEHSIOTCS Il OUUCTKH OTXOJIAIINX ra30B?
3 I[J'ISI KaKux Tra3oB MOXCET MPHUMCHATHCA M3BECTHAKOBBIE M W3BECTKOBBIM METOAbI
00e3BpexuBaHus?
4 B yeMm paznuune HepeKyNepalMoHHbIX U PEKYIIEPallMOHHBIX METOI0B OUYHCTKU ra30B?

N

IMpumep 3axa4n no Teme «AOGCOPOLIMOHHBIE METOIbI»
HazoBute yHHBepcanbHBIH aOCOPOEHT, KOTOPBIM MOMXHO HCIONB30BATh NJISI OYHUCTKU
ra3oBbix cMeceit or CO2, SOz, N203, NOs, NO, HCI, Clz. O6wsicaute, yeM 00ycCIIOBJIEHA 3Ta
YHUBEPCATHHOCTb.

Bonpocsl 111 yCTHOTO onpoca 1no teMe «A1COPOIMOHHBIE METOAbD)
KakoBbl IpuHIMNHATEHBIE 0COOCHHOCTH OCYIIECTBIICHHUS aJICOPOIIMOHHBIX METOIOB OUUCTKHU?
Kakue ancopOeHThI HCTIONB3YIOTCS 111 OYMCTKHU Ta30IbUIEBbIX CMECei?
B uem 0c0O€HHOCTH MHUHEPAIIOB-TICOTUTOBR?
YeMm oTiIHyaeTCA IMPUHIHIT pa6OTBI N KOHCTPYKIUA aI{COp6HI/IOHHBIX YCTAaHOBOK ITOPIIHOHHOTO
JIEMCTBUSI OT YCTAaHOBOK HEMPEPHIBHOTO ACHCTBUA?
5 Kak mpoBoautcs pereHepanus aacopoeHTOB?

A WDN B

Bonpocs! pus «6ann-onpoca» no reme «Tepmuyeckne meroabn
1 Kakue MeTo1bl TEpMHUECKON HeHTpanu3aluy OTXOASIIUX ra30B Bbl 3HaeTe?
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OxapakTepu3yuTe METOJ TEPMHUUECKOTO OKUCIICHHS. B KakuX cilyyasx ero MO>KHO IPUMEHSTH ?
Kakue kaTanmu3aTtopbl HCIIONB3YIOTCS ISl TEPMUUECKON HEUTpaIN3alui OTXOSAIINX Ta30B?
Kakue 1ocToMHCTBA 1 HEJOCTATKU TEPMHUECKUX METOI0B 00€3BPEKUBAHUS I'a30B Bbl MOXKETE
Ha3BaTh?

5 Pacckaxute 0 MeToAax Je30/I0pUPOBAHUS FA30MbLIEBBIX CMECEH.

A~ wnN

IIpumep TBOpUYeckoro 3axanus mo reMe « KoMOMHUPOBAHHbIE CHCTEMBI NblLJIE- U
ra3004nCcTKI

Pa3zpaboTaTh TEXHOJOTHUYECKYIO CXEMY OYHCTKH OTXOMISIIMX Ta30B I Pa3IUYHBIX
HPOU3BOJICTB:

1. JemvoBele raszsl TOC, 06béM — 913000 m%/uac, Temmeparypa — 150-170° C,
cozmepkanue neim — 35 r/m° (60% - (10-20)10° m, 25% - (5-10)10° m 1 10% - (20-40)10° m),
SOz — 2500 mr/m>,

2. OTxojsiue rasbl HPOM3BOACTBA KEPAM3HUTa, cojepskamue: msuid — 10 r/m® (65% - (20-
44)10° m, 20% - (10-20)10° M u 10% - (5-10)10° m), SOz — 200 mr/m3, yrnesogopomos — 70
mr/mM® (B T.4. mmkamdeckux coemuHennit —10 mr/m®), Temmeparypa - 250°C, 06ném — 850
THIC.M>/4acC.

Bomnpoce! k 3amuTe J1a00paTopHbIX padoT
«O4uCcTKa ra3onbLIeBoii CMeCH ¢ HCIOJIb30BAHNEM J1eKTPOPUIbLTPa»
1. IlosicHuTE TOCTIEeN0BATEILHOCT MPOBEACHUS U3MEPEHUSI.
2. Kak crenenb OYUMCTKH 3aBHCHUT OT IMPUIIOKCHHOT'O HAIIPsKCHUSA, CKOPOCTH IMOTOKA, AJIWHBI
3MEeKTpOoUIbTPA U MTAPAMETPOB YACTHUIL?
3. Kakue gacTuIbl ynaBauBarOTCs B IEPBYIO OUY€peib: KPYITHBIC HIIN METIKUE?

«XapaKTePUCTHKH NMBLIH: IUCHEPCHOCTD, TeOMeTPUYECKHe apaMeTPhI MOBEPXHOCTH,
a0pa3uBHbIE CBOICTBAa»
Kakue BU/IbI IBUTH BaM U3BECTHBI?
Kaxkue ycTpoiicTBa 11 niblieyIaBIuBaHUsI BaM U3BECTHBI?
Yro Takoe JUCTIEPCHOCTh?
Kaxkue MCTObI OIIPCACIICHUA AUCIICPCHOTO COCTaBa IbLJIM BaM U3BECTHHI?
Yro Ttakoe pakTop KoppeKkiuu?
Uro Oyaer ocaxaaThCcsi OBICTpeE B OCaJUTENbHOW Kamepe: cepuyeckas yacTHIla WUIIU
YacTHIIA IPOU3BOJILHON (OpMBI?
7. Urto Takoe abpa3uBHOCTH?
8. [TpuBenuTe npuMepbl aOpa3uBHOM MBLIH.

ok wdE

«Hcnosb30Banne TKaHEBBIX (HIBTPOB B Npouecce yaaaeHus KPYNHOAUCIIEPCHBIX
YaCTHI
. Oxapaktepu3yiTe HCTOUYHUKH 3arps3HEHUsI aTMOC(EpHOro Bo31yXa.
. Uto Takoe a’pozonu? Ilepeuncaute BUIBI a3PO30JICH.
. Knaccudukanus cymecTByIonmx METOI0B OUUCTKU Ta30B OT a3p030JIeH.
. OT yero 3aBUCUT BBIOOP METOJ1a OUUCTKHU?
. Knnaccudukanus punbTpoB u GHIBTPOBAIBHBIX IEPETOPOJIOK.
. UTo Takoe OYMCTKA MbLIETa30BbIX BEIOPOCOB U KaK OMPEENISIETCS €€ CTENEeHb?

OO, WN -

«XapaKTepUCTUKHU NbLIH: IVIOTHOCTH, TATPOCKONMUYHOCTD)
. Kakne BUIBI TBUIM BaM U3BECTHBI?
. Kakue yctpoiicTBa /uisi ibliey1aBIuBaHUsl BaM U3BECTHBI?
. Uto Taxoe miaoTHOCTB YacTuIl? Kakne BHUIBI INIOTHOCTH BHI 3HaeTe?
. Kakue Merozbl onpenieneHus MIOTHOCTU Bbl 3HaeTe?
. UTo Takoe TUrPOCKOMTMYHOCTh U CMaYUBaeMOCTh?
. Kakue Meronbl onpeieneHus CMaYMBaeMOCTH Bbl 3HaeTe?

OO WN -
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7. OT 4ero 3aBUCHUT CTETICHb TUTPOCKOTTMYHOCTH YaCTHIL?
8. Kakoii cmoco0 mbUICYTaBIMBAHUS TMPEANOYTUTEIHHEE HCIIOIB30BaTh JUIS HM3YUYEHHBIX
00pa3mos?

«DoToMeTpHUECKOE ONpeieJieHe AaMMHAKa B BO3AyXe»
1. Kakue nopmsl [TIK 3arps3Hsatomuyx BEIIECTB BO3IYIITHONW CPEIbl BB 3HaeTe?
2. Kakue Hopmel [1JIK ycTanoBneHsI 111 aMMuaka B atMmocepHOM BO3yxe?
3. O6sacTu NpUMEHEHHUsI aMMHAaKa B IPOMBILIUIEHHOCTH.
4. KakoBbl MEXaHH3MBbI a0COPOIIMU M XEMOCOPOLIUH ra3oB?
5. Kakue xemocopOeHThI 111 aMMuaKka Bbl 3HaeTe?
6. B yem pasnuiia mexy abcopoeHTom, abcopoTuBoM u abcopbaTtom?
7. KakoBa KOHIIEHTpallusl aMMHuaKa B aTMoc(hepHOM Bo3tyxe?
8. Kakue mMeTo/1b1 omipesieieHus CoAep KaHusl aMMUaKka B BO3/lyXe BBl 3HaeTe?
9. Hamummre ypaBHEHHE peaKIMHM, COOTBETCTBYIOIIEE METOAY CIEKTPOPOTOMETPUUYECKOTO
OTIpeieNIeHUs] aMMHUaKa B BO3JIyXe.

«YnaneHue yrjeKHcJIOro ra3a u3 aTMoc(epHoro Bo3ayxa ¢ HCIOJb30BaHHEM HIEJT0YHBIX
abcopOeHTOB»
1. B uem pazuuna mexay abcopobenrom, abcopoTuBomM u abcopdatom?
2. KakoBbl MexaHH3MBbI a0COPOLIMU ¥ XeMOCOPOLIUH ra3oB?
3. Chopmynupyiite 3akonbl ['eHpu u Payis, oObsicHuTe (U3HYECKHIA CMBICT BXOJASIIMX B HUX
BEJIMYMH.
4. B 4eM CXOJCTBO M pa3jiMYHe ypPaBHCHHH MacCOOTAa4YH Ui (PU3NYECKOH M XMUMHUYECKOH
abcopOnuu.
5. Ilepeuncnure crmocoObl MHTCHCU(PHUKALIUK TTpoIiecca a0COpOIMH ra3oB.
. Kakue ¢axTopsl BIUsOT Ha aOCOPOIHIO YTIIEKUCIOTo ra3a?
. Kak ocymecTBisitoT perenepanuto abcopOeHTOB?
. Kakoe o0opymoBanue UCTIOIB3YIOT JIJIsl IIPOBEACHHUS ITPOLIECCOB a0COPOITIu?

o N O

«MeToabl 0OYHCTKH BO3AYyXa OT XJIOPa»
. Kakue nopmsl [1/IK 3arps3Hstomuyx BEIIeCTB BO3AYIITHONW CPEAbI BbI 3HAETE?
. Kakue nopmsi [1JIK ycTanoBnens! 11 xjiopa B atMmocepHoM Bo3yxe?
. ObnacTi npuMeHeHus XJopa.
. KakoBbI MexaHU3MBI a/ICOPOITUU 1 XEMOCOPOITUH Ta30B?
. B ueM paznuia Mmexay agcopOeHTOM, aACcCOpOTUBOM U ajcopdbaTom?
. Kakue xemocopOeHTHI 11 XJIopa BbI 3HaeTe?
. 3axoH byrepa — JlamGepTa — bepa.
. Uto Takoe KodPPUIMEHT SKCTUHKIIUN?
. Hanumure ypaBHeHUe peakiiiy, COOTBETCTBYIOIIEE METOLY (POTOMETPUUECKOTO ONPEIETICHHUS
XJIOpa B BO3JyXE€.

O OoONO O WNEF

«MeToabl 0YHCTKH BO3yXa OT YIJICKHCJIOI0 ra3a
. Kakue nopmsl [1/IK 3arps3Hstomux BEIeCTB BO3IYITHONW CpeIbl BB 3HaeTe?
. Kakue nopmst [1JIK ycTaHOBNIEHBI /U1 yTAEKUCIIOTO Ta3a B aTMOCHEPHOM BO3AyXe?
. OGnacTi MpUMEHEHUS YTIIEKHUCIIOTO Ta3a.
. KakoBbI MexaHU3MBI aICOPOITUU B XEMOCOPOITUH ra30B?
. B ueM paznuia mexay agcopObeHToM, afcopOTHBOM U ajcopdbatom?
. Kakue xeMocopOeHTBI AJisl YTIAEKUCIIOTO T'a3a Bbl 3HaeTe?
. Kakosa xonnentpamus CO2 B armochepHoM Bo3myxe?
. Kakue Metonbl onpenieneHust copepxaHus yrieKUCIIOro ra3a B BO3AyXe Bbl 3HaeTe?
. Hanmummre ypaBHEHHE peakiny, COOTBETCTBYIOIIEE METOIY THTPUMETPHUIECKOTO ONIPEACIICHHS
YIJIEKUCIIOTO ra3a B BO3AYXE.

OO NO O WN B
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«O4HCcTKA ra3onblIeBoil CMeCH ¢ HCIO0JIb30BAHMEM MOKPBIX NbLIEYJI0BUTEICID)
1. Kakue MeTo1bl blIEra30yJiaBIMBaHUs BaM U3BECTHBI?
2. Kakue ycTpoiicTBa /ISl IbUIEra30yJIaBIMBaHUs BAM W3BECTHBI?
3. B uem pasununa mexay abcopoeHToM, abcopOTBOM 1 abcopdarom?
4. B 4eM CXOJCTBO M pa3jiMyhe ypaBHEHHH MacCOOTAa4YH Ui (PU3NYECKOH M XMMHUYECKOMH
abcopOuuu.
5. [lepeunciure criocoObl MHTEHCU(DUKAITMY TTpoliecca aOCOpOITMHU Ta30B.
6. Kakue ¢axTopsl BIUSIOT Ha aOCOPOLMIO YTIEKUCIOTo ra3a?
7. Kak ocyIecTBIsIIOT pereHeparuo abcopOeHTOB?
8. Kakoe o0opymoBaHue UCTIOIB3YIOT JIJIsl IIPOBEACHUS MTPOLIECCOB a0COPOITIu?

3ayeTHO-3K3aMeHANMOHHbIE MATEPHUAJIBI JIJIsl IPOMEKYTOUHOM aTTecTaluM (IK3aMeH)

1. OcCHOBHBIE NICTOYHHKH 3arPS3HEHUS aTMOC]EPHI.

2. Crparerus ¥ TakTUKa 3aIIUThI aTMOC(EPHI.

3. be3zoTxonHble U pecypcocOeperaromne TEXHOIOT HH.

4. Baxueiimme TUIOBBIE JKO3alMTHBIE Ipouecchl. [locnenoBarenbHOCT  cTagui
pa3paboTKU Mpoliecca OUUCTKU Ta30MbUIEBbIX CMECEH.

S. OcCHOBHbIE XapaKTEPUCTUKH MbUIEH.

6. OcHOBHbIE NPUHLUITBI MATEMATHYECKOIO ONHUCAaHUS IPOLIECCOB MbUIEra30yIaBIUBaHMUSL.
7. Cyxoii cioco0 ynasnuBanus nbuieil. [IbuieocaauTenbHble KaMephl.

8. Cyxoii cioco6 yaBnuBaHus NbLICH. XKanro3uiiHbIe MbUICYTOBUTENN. [ [UKIOHEI.

9. Cyxoii cioco0 ynasnuBanus npuieil. [1pleynoBuTen poTauoHHOrO THIIA.

10.  Cyxoii cnoco0 ynaBnuBaHus nbuieil. Buxpebie nbL1ey10BUTENH.

11.  IlpuHuun nefcTBUS MOKPBIX IBLUICYJIOBUTENEH.

12.  AnmnaparypHoe oopmieHHe «KMOKPOT0» METO/1a IbLICYJIaBIMBAHUS.

13.  OuwucTtka OT nbUIeH B MOKPBIX IBLICYJIOBUTENAX. [10MbIe ra30MpOMBIBATEIH.

14. OuuncTka OT NbUIEH B MOKpPBIX NbUICYIOBUTENSIX. HacamouHble ra30npoMbIBaTeNy.

15,  Ouuctka OT mbUlel B MOKpPBIX MBUICYJIOBUTENAX. ['a30mpoMbIBaTeNd C MOJBUKHOMN
HACaIKOH.

16.  Oumcrtka OT mbUIel B MOKpBIX NBUICYJIOBUTENSAX. TapenabuaThle Ta30InpOMbIBATENN
(GapOoTakHbIe, IEHHBIE).

17.  Ta3onpombiBaTeny yAapHO-UHEPIIMOHHOTO JIEHCTBUSI.

18.  T'azompomsbIBaTenaH LEHTPOOEKHOTO JIeHCTBHUS.

19. CkopocTHble razonpomsiBarenu (ckpy0oepsl Bentypn).

20.  Owunctka mpUTEra3oBbIX cMecell B punmbTpax. TeopeTnueckne OCHOBBI METOIA.

21.  Knaccugukanus MeXxaHU4eCKHX (GUIbTPOB.

22.  Twunbl QUIBTPYIOMIUX AIIEMEHTOB B MPOIECCAX MBUICYJIABINBAHUSI.

23.  Txaneble punabTpel. Tumsl GpuasTpoB. JJOCTOMHCTBA U HEAOCTATKH.

24.  TxaneBble QuIbTphL. [IpUHIUITEI HHKEHEPHBIX PACYETOB.

25.  IIpowmbllIIeHHBIE BOJIOKHUCTHIE (DPUITBTPHI.

26.  3epHHCTBIE QUIBTPBHI.

27. DneKkTpoUIbTPHIL.

28.  Teoperuuecknue OCHOBBI A0COPOIIMOHHBIX METOJIOB OUUCTKH.

29.  AOGcopOeHThl, IpUMEHsIeMbIe [l OUUCTKH OTXOJISIINX Ta30B.

30. ba3oBbie ctOCOOBI OUMCTKY KUCIIBIX TA30B (HA IPUMEPE TUOKCHIA CEPHI).

31.  V3BecTHSKOBBIE M N3BECTKOBBIE METO/IbI 00€3BPEKUBAHUS KUCIIBIX TA30B.

32.  PexynepallnoHHBIE METOBI OUUCTKHU T'a30B C pereHepannueil XeMoCOpOCHTOB.

33.  [IpuHDMNHMaIBHBIE OCOOCHHOCTH OCYIIECTBICHUS aCOPOIIMOHHBIX METOJOB OUYUCTKH.
34. Tumbl ancopOEHTOB; UX MPEUMYIIECTBA U HEAOCTATKH.

35. OCHOBHBIE PUHITUITBI TEOPETUUECKOTO OMKUCAHUSI TPOIIECCca aICOPOIIHH.

36.  AncopOIMOHHBIE YCTAaHOBKU MOPIIMOHHOTO JIEHCTBHUS.

37.  AncopOIHMOHHBIE YCTAaHOBKU HENPEPHIBHOTO IEHCTBHSL.

38. MeTo/1bl TEpMUYECKON HEUTpaIU3aluy OTXOASIIMX ra3oB. [IpsMoe cxxuranue.

39.  Meroabl TepMUUYECKON HEUTpaTU3alK OTXOAIIUX ra30B. TepMuueckoe OKUCICHHE.
40. Meroasl TepMHUYECKONM HEWTpaIu3alMM OTXOMSIIMX ra3oB. KaTanuTudeckuii MeTof.
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[TpuHtMnuansHble 0COOCHHOCTH MeTona. Karamm3aTophl, HCMOJIb3yeMbIE IS TEPMUUYECKON
HEUTpaAIU3aUHA OTXOISIIUX Ta30B.

4]. MeTtoabl TEpMUYECKOW HEWTpaNn3alrMd OTXOIAIIMX Ta30oB. KartanMTuyeckue yCTaHOBKU
(Ha mpuMepe O00€3BPEKMBAHMS OTXOJOB JIAKOKPACOYHBIX TPOU3BOJICTB W BOCCTAHOBJICHHS
OKCHJIOB a30Ta).

42. Meroas! TEpPMUYECKON HEUTPAIN3ALUU OTXOAAIINX T'a30B C IPUMEHEHUEM LICOJIUTOB.
43.  Metoabl 1€3010pUPOBaHMSI Fa30MbUIEBBIX CMECEH.

44,  KoMOMHUpPOBaHHBIE CUCTEMbI OUUCTKH OT OCHOBHBIX ITapO- M ra3000pa3HbIX BEIOPOCOB.
45.  OcHOBBbI BbIOOpA MPOEKTHBIX PELICHUIH CUCTEM IbLIEra30yIaBIuBaHMs, TUIIOBBIE CXEMBI.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHUs!

Onenka Kpurepuu orieHUBaHuUs 110 IK3aMEHY
OLICHKY «OTJIMYHO» 3aCIIy’KUBAET CTYyACHT, OCBOUBIIUI 3HAHUS, YMEHHUS,
Bricokuit KOMIIETEHIIMH U TEOPETUYECKHIA MaTeprall 0e3 MpoOesiOB; BHITIOIHUBIIHHA
YPOBEHB «5» BCE 3aJlaHusl, NPEAyCMOTPEHHbIE YYE€OHBIM IUIAHOM Ha BBICOKOM
(oTHMuHO) KayeCTBEHHOM YpOBHE; IPAKTHUYECKHUE HABBIKM NPO(ECCHOHATHHOTO

MIPUMEHEHHSI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI
OLICHKY «XOPOII0» 3acly>KHBaeT CTYJEHT, MPAKTUYECKU MOIHOCTHIO

Cp eHHHI/Z OCBOMBUINHI 3HAHUSI, YMEHHsI, KOMIIETCHIIUU U TEOPETUYECKUNA MaTepural,

y?g::;fﬂg)» yueOHbI€ 3a/laHusl HE OLIEHEHbl MAaKCHUMaJlbHbIM 4YHCIOM Oaijos, B
OCHOBHOM c(pOpMHpOBaJI IPAKTUUECKUE HABBIKU

Ioporossit OLEHKY «YAOBJIETBOPHTEILHO» 3aCIyXHBACT CTYJCHT, HacTHIHO C

3 npoberaMu  OCBOMBIIMMA ~ 3HAHWS, YMEHHs, KOMIETCHIUH H

(y}IIII())(J;?IZIf];c:;HTe TEOPETUYECKUI MaTepral, MHOTUE yueOHbIe 3a1aHus TM00 He BBITOIHUI,

1BHO) au00 OHHU OIIGHEHBI YHCIOM OamioB OJM3KUM K MHHUMAIBHOMY,

HCKOTOPLIC IMTPAKTUYCCKUC HABBIKU HC C(i)OpMI/IpOBaHBI
MuHUMaTbHBINA OLICHKY «HEYAOBJECTBOPUTEC/IILHO» 3aCJIy>KUBacT CTYACHT, HE

YPOBEHb «2) OCBOMBIUINI 3HAHUSI, YMEHUS, KOMIIETEHLIMU U TEOPETUUYECKHI MaTepual,
(HeynoBiIeTBOpU | ydeOHBbIE 3aJaHUSl HE BBINOJIHWI, NPAKTUYECKWE HABBIKU HE
TEJIbHO) c(OpPMHPOBAHBI

Kpurepun ouennBanus pegeparon

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TPeOOBaHMs K HANKMCAHHUIO M 3amuTe pedepara:
o0o3HayeHa npobiema U 00OCHOBAaHA €€ aKTyalbHOCTh, CAENAH KPaTKUN aHAIMU3 PA3IUYHBIX
TOYEK 3pPEHHs Ha paccMaTpUBaEMyI0 MpOOJEeMy M JIOTMYHO M3JI0K€Ha COOCTBEHHAs MO3MIIMA,
c(opMyJIHpOBaHbl BBIBOJABI, TE€Ma pACKpbITAa IOJHOCTBHIO, BbIAEpKAH O00BEM, COOIIOJCHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIIEHHIO, JaHbl NpPaBUIbHbIE OTBETHl Ha JONOJIHUTENbHBIE
BOIIPOCBHI.

O1eHKa «XOpOLI0» — OCHOBHBIE TPEOOBaHUS K pedepaTy U €ro 3aluTe BINOJHEHBI, HO
IIPU ATOM JIOMYILIEHB! HEOUEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHaa;
OTCYTCTBYET JIOTHYECKasl MOCJIE0BAaTEIbHOCTh B CYXKACHUAX; HE BblIepkaH o0beM pedepara;
MMEIOTCS YIyIIEeHUs B 0QOpMIIEHUH; Ha JONOJHUTENIbHbBIE BOIIPOCHI IIPH 3aLIUTE JaHbl HETIOJIHbIE
OTBETHI.

OneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHUS OT TPeOOBaHUM
K pedepupoBanuio. B yacTHOCTH, TeMa OCBELIEHA JIMIIb YACTUYHO; JOMYILICHbI (pakTHdYecKue
OIIMOKK B COJEp)KaHUU pedepaTa WM MPHU OTBETE HA JOMOJHUTEIbHBIE BOMPOCHI; BO BpPEMs
3aIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJEeTBOPUTEJILHO» — TeMa pedepara He pacKpbiTa, OOHAPYKUBAETCS
CYLIECTBEHHOE HETIOHMMAaHUE MPOOIEMBI.
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Kpurepun nudg¢epeHunpoBaHHoOM olleHKH pedepara

Kpurepuu oneHkn MakcumasbHast OIICHKa B 0ajuiax
JIOrM4HOCTH U3JIOKEHHUS 3
PackpbiTre TeMbl 3
Hcnonp3oBanue mMupoKo HHPOPMAITMOHHON 0a3bl 3
Hannune coOCTBEHHBIX BBEIBOOB, 0000IICHHIA, 3

KPUTHYCCKOI'O aHAJIn3a

Coburo1eHue NpaBuil HUTHPOBAHMUSI 2
[TpaBUIIBHOCTE OOPMIICHUS 1
Hroro: 15

13-15 0amI0oB — OTJIMYHO;

10-12 6aymoB — X0poIo;

8-9 6aIoB - yI0BIETBOPUTENIHHO;
0 GayTOB — HEYTOBJIIETBOPHUTEIHHO.

Kputepuu onieHuBaHus pe3yibTaTOB YCTHOI'O OIIpOca

OneHka «xopouwio» CTAaBUTCS, €CIOU CTYIEHT J1ae€T OTBET, YJOBJIETBOPSIOLIMII TEM K€
TpeOOBaHUSM, YTO M JAJS OLEHKH «OTJIUYHO», HO AOMycKaeT 1-2 ommMOKH, KOTOpHIE caM JKe
UCIIpaBJIsieT, U 1—2 Heo4eTa B MOCIeA0BATEIIbHOCTH U S3IKOBOM O(DOPMIICHHH H3J1araeMoro.

OueHka «yoosnemeopumenbHo» CTaBUTCS, €CIU CTYICHT OOHApy>KMBaeT 3HAHHUE U
MOHUMAaHNE OCHOBHBIX TIOJIOKEHUH TaHHOW TEMbI, HOT U3JIaraeT MaTepras HEMOJIHO U JI0IyCKaeT
HETOYHOCTH B OIPEIeJICHUH OHATUH Wi (OPMYITHUPOBKE MPABUIT; HE YMEET I0CTATOYHO ITyO0KO
U JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXKJICHUSI U MPUBECTH CBOU IPUMEPHI; M3J1araeT mMaTepuall
HEMOCIIEI0BATENbHO U IOMYCKAET OIIMOKHU B SI36IKOBOM O(OPMIICHUH U3JIaraeMoro.

OueHka «Hey00e1emeopumenbHo) CTaBUTCS, €CJIU CTYAEHT OOHapy»XUBaeT HE3HaHUE
OonbIIel YacTH COOTBETCTBYIOLIETO BOMNpOCa, JOMyckaeT oOmuOku B (OPMYJIHPOBKE
ONpeeNiEHU U TPaBUJI, UCKAXKAIOUIME UX CMBICI, OECIOpPSIOYHO U HEYBEPEHHO H3Jaraer
matepuan. OneHka «2» OTMeYaeT TaKue HEJOCTaTKU B IOATOTOBKE, KOTOPBIC SBISIIOTCS
CEPBE3HBIM MPEMSATCTBUEM K YCIICIITHOMY OBJIAJICHUIO MOCTIEAYIOIIMM MaTepUaIoM.

Kpurtepun oneHuBaHus TBOPYECKUX PadoT

O1neHka «omauuHo» BBICTABIIAETCS CTYIEHTY, €CIM B TBOPYECKON padoTe MpecTaBiieHa
COOCTBEHHasi TOuYKa 3peHHs (MO3UIMs, OTHOILICHHWE, CBOS MJes); MNpobiemMa pacKphiTa
MHTEPECHBIM, HEOOBIUHBIM CIIOCOOOM, MPH 3TOM CTYJIEHT MOXET TEOPETUYECKH OOOCHOBATh
CBSI3H, SIBJIGHUS, apT'yMEHTHPOBATh CBOE MHEHHE C OMOPOM Ha (DaKThl WIIM JINYHBIH OMBIT.

OrneHKa «xopouto» BBICTABISIETCS CTYJEHTY, €CIIM B TBOPUECKOM paboTe mpejacTaBieHa
coOCTBEHHass ToYKa 3peHus (MO3MLIMs, OTHOIIEHWE, CBOS HJes); MpodiemMa JOCTaTOYHO
UHTEPECHBIM, HEOOBIYHBIM CIIOCOOOM, HO HpPHU 3TOM CTYACHT HE B IOJHOH Mepe MOXeT
TEOPETUUYECKH 0O0OCHOBATH CBSI3U, SIBJICHMS, ApI'YMEHTUPOBATh CBOE MHEHHUE C ONOPOM Ha (haKThI
VI JIMYHBII OIBIT.

OrneHka «yooenemeopumenvHo» BBICTABISETCA CTYJEHTY, €CIM B TBOPYECKOH (opme
IpeJCcTaBiIeHa TOYKa 3peHHsl (MO3UIMs, OTHOIIEHHE, UJesl) KaKoro-1nbo yueHOro, MpaKkTUKa;
CTYJEHT JieJaeT MOMBITKY TEOPEeTUYeCKH OOOCHOBATh CBSI3U, SIBJICHMSI, apryMEHTHPOBATh CBOE
MHEHHE C OIIOPOM Ha (hPaKThl WIIM JIMYHBIN OMBIT

OneHka «Heyooen1emeopumenbHo) BBICTABIAETCS CTYAEHTY, €ciii paboTa BBINOJIHEHA
(dopmanbHO, 60JIbIIAs YaCTh BHIIIOJHEHA HE M0 TEME, He MTPEICTaBlIeHa COOCTBEHHAsI TOUKA 3pEHUS
(Mo3u1IKs, OTHOLIEHHE) IPU PACKPBITUHU IPOOJIEMBI; apTyMEHTalMsl CBOEI0 MHEHHUS cl1abo CBsi3aHa
C packpbITHEM NpoOIeMbl UM paboTa He caHa.
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Kpurepun oueHuBaHus Pe3yJIbTATOB OBICTPOIr0 MUCbMEHHOI0 ONPOCca («OJHI-0MPOC»):

Kaxnomy cTyaeHTy BblAaeTCsl CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OtBer nokeH OBITH YETKUM M KpPaTKUM, COJEpKallMM BCE OCHOBHBIE XapaKTEPUCTHKU
OIMCHIBAEMOTO MTOHATHUS, UHCTUTYTA, KATETOPHH.

Ikana oueHUuBaHuUA:

«OTIHYHO» - BOIPOC PACKPBIT MOJIHOCTHIO, TOYHO OOO3HAUYEHBI OCHOBHBIE MOHATHS U
XapaKTEPUCTUKHU I10 TEME.

«Xopomo» - BONPOC PACKPBIT, OAHAKO HET MOJHOTIO OINMCAHMA BCEX HEOOXOIMMBIX
3JIEMEHTOB.

«Y10BJIETBOPHUTEJIBLHO» - BOIIPOC PACKPBIT HE IOJIHO, IPUCYTCTBYIOT TpyOble OMINOKH,
OJIHAKO €CTh HEKOTOPOE IOHUMAHHUE PACKPHIBAEMBIX IIOHATHM.

«HeynoB/1eTBOPHUTEJIBHO» - OTBET HAa BOIIPOC OTCYTCTBYET UJIU B 1IEJIOM HE BEPEH.

Kpurepun oueHuBanus J1adoOpaTOPHBIX padoT

«5» (OTIIMYHO, 3a4TEHO): BEITIOJTHEHBI BCE 3a/1aHUS 1a00paTOPHON pabOThI, CTYACHT Y€TKO
u 6e3 orOOK OTBETUII HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (Xopomio, 3a4TE€HO): BBITIOJHEHBI BCE 3a/JaHUs J1A0OpAaTOPHOW pPabOTHI; CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIEC BOMPOCHI C 3aMEUAHUSIMHU.

«3» (yIOBIETBOPUTEIILHO, 3aU4TEHO): BHIMIOJIHEHBI BCE 3aJaHus JabopaTopHO 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; CTYICHT OTBETHII HA KOHTPOJIbHBIE BOIPOCHI C OIIMOKAMHU WU HE OTBETHII
Ha KOHTPOJIbHBIC BOIIPOCHI.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB H TEXHOJIOTHI
5.1 YueOnasi iutepatypa

1 benos C. B. be3onacHOCTb KU3HEACSITENBHOCTH U 3aIlIUTa OKPY>KAIOIIEH Cpelibl
(TexHOC]epHast 0€301MacHOCTh): YUeOHHK / - 2-€ U31l., ucnp. u joi. - M.: FOpaiir, 2011. - 680 c.
2 Axunann H. U. TIpomblnuieHHAs: KOJIOTHS: MPHHIMIBI, HOAXO/bI, TEXHHYCCKUE

petieHus: yaeOHoe mocodue sl CTYJIeHTOB BY30B / - W3a. 2-e, ucnp. u jom. - JlonronpyaHbii:
Hnrennekr, 2011. - 311 c.

3 CemenoBa U.B. [IpomblnuieHHas 3kojorusi: yuyeOHoe mocoOue sl CTYACHTOB
By30B. - M.: Akanemus, 2009. - 520 c.

43uranmue, M.I. IlpoexkTupoBaHMe anmapaToB MNbUIETa300YUCTKU [ DJIEKTPOHHBIN
pecypc]: yue6. mocobue / M.I'. 3uranmms, A.A. Konecuuk, A.M. 3uranimf. — DIEeKTPOH. JaH.
—  Caskr-Ilerepoypr:  Jlaws, 2022. — 544 c¢. —  Pexum  gocryna:
https://e.lanbook.com/book/211772.

STlucemenckas H.J1., I'ansru B.B., Hukonenko B.B. MeTob! 3amuThl cpeisl OOUTaHUS B
TexHochepe: yuebHoe nocobue. Kpacnonap: Kybanckuii roc. yu-t, 2007. 140 c.

6XBan T.A. IlpombmmienHas 3xojyorust /Cepust “YueOHUKH, ydeOHBIE MmoOcoOus”. —
PocroB—n/J1; “®denukc”, 2003. — 320 c.

7Bapakcus, A.}O. CTONKHOBEHMSI B IOTOKAaX I'a3a ¢ TBEPABbIMU YaCTHIIAMH [ DIEKTPOHHBIN
pecypc]: yue6Hoe mocobue / A.1O. Bapakcun. — DnekTpoH. gaH. — Mocksa: ®uzmatnut, 2008.
— 312 ¢. — Pexum poctyna: https://e.lanbook.com/book/595009.

8Crypman, B.1. Onenka Bo3aeicTBUS Ha OKPYXKAIOIIYIO cpeay [DNeKTpoHHBIN pecypc]:
yaeoHoe ocooue / B.U. Ctypman. — DnektpoH. gan. — Cankr-IletepOypr: Jlans, 2022. — 352
c. — Pexum nocryna: https://e.lanbook.com/book/212165.

9HBantep, D.B. Dkomorus nmpou3BoacTBa: yueOHHK /T By30B / J. B. BanTep. — CaHKT-
[etepOypr: Jlanb, 2024. — 232 ¢. — Pesxxum goctyna: https://e.lanbook.com/book/427994.

5.2 Tlepuoguyeckue JuTepaTypa
Bba3r1 nanaeix kommannu «Mct Beroy http://dlib.eastview.com
OnextponHas 6ubdarnoreka GREBENNIKON.RU https://grebennikon.ru/
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5.3 UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBpeMeHHbIe NpodeccHoOHAIbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):
DBC «FOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BbC «BOOK.ruy» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
ObC «JIAHb» https://e.lanbook.com

agkrownE

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:

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

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

3 Kypuans nznarenscrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snexrponnas 6ubdaunoreka (HOB) http://www.elibrary.ru/

5 [ToTHOTEKCTOBBIC APXUBHI ~ BEAYIIMX  3alafHBIX HAYYHBIX OJKypHAJOB Ha
Poccuiickoii miardopme Hayunsix xypHaioB HOMKOH http://archive.neicon.ru

6 HanmonanpHast srmekTpoHHas OMOIHOTEKa (IOCTYN K DIIEKTPOHHON OuOimoreke
mquccepraiuii Poccutiickoi rocynapcrBennoi oubnuoreku (PI'B) https://rusneb.ru/

7 [pesunentckas 6ubmmoreka um. b.H. Enpumna https://www.prlib.ru/

8 baza manubeix CSD KeMOpwKCKOro IeHTpa KpHUCTALIOrpadUyecKUX JTaHHBIX
(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 "Jlexktopuym TB" http://www.lektorium.tv/

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

HNudpopmanoHHbIe CIPABOYHbIE CHCTEMBbI:
Koncynprant Ilmroc - cnpaBodHas mpaBoBasi cHCTeMa (IOCTYI IO JIOKAIbHOW CETH C
KOMITbIOTepOB OuOmMoTexkn) Pexxum nocryna: http://consultant.ru/

Pecypcbl cBoOOAHOTO fOCTYNA:

1 KubepJlenunka http://cyberleninka.ru/;

2 AMepuKaHCcKas TaTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

3 MunuctepcTBO Haykd M BbIcimiero oOpasoBaHusi Poccuiickoit ®eneparuu
https://www.minobrnauki.gov.ru/;

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

5 Wudopmarmonnas cucrema "EgmHoe OKHO jgocTtyma K 00pa3oBaTelbHBIM
pecypecam" http://window.edu.ru/;

6 Enunas komnekumss 1uQpoBbIX o00pa3zoBaTelbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7 Cayx0a TeMaTHYECKHX TOJIKOBBIX cioBapeit hitp://www.glossary.ru/;

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

9 Oo6pazoBarenbHbIi opran "Yueba" http://www.ucheba.com/;

10 3akoHornpoekT "O6 obpazoBanuu B Poccuiickoii @eneparun’. Bornpocsl u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety
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CoOcTBeHHBbIE JJIEKTPOHHBbIE OOpa3oBaTebHble W HH(OPMAIMOHHBIE PeCypPChI

KyoI'y:

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

2 DNIeKTpOHHAs oubmmoTeKa TPYI0B YYCHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3 Cpena MOyJIBHOT'O JUHAMHUYECKOT0 00ydeHus http://moodle.kubsu.ru

4 baza y4eOHBIX TUIAaHOB, Y4€OHO-METOJAMYECKUX KOMILUIEKCOB, IyOIUKAUA U
koHpepenmmii hitp://infoneeds.kubsu.ru/

5 bubmuoreka  mHpOpPMALMOHHBIX  pecypcoB  Kadeapsl  HMH(GOPMAIIMOHHBIX
oOpa3oBaTelbHbIX TexHOOorHi http://mschool.kubsu.ru;

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

7 DJIeKTPOHHBIE 00pa3oBaTeIbHbIE PeCypchl Kadeapsl HHOOPMAIIMOHHBIX CHCTEM U

TexHosoruii B oopazoBanuu Kyol'Y u nayuno-meroauueckoro xyprana "LLIKOJIBHBIE I'ObI"
http://icdau.kubsu.ru/

6 MeToauyeckne yKazaHus 1JIs1 00y4arOIMXCH 110 OCBOCHHI0 TUCHMILIMHBI (MOAYJIs1)

VYcneniHoe ocBOeHHE AUCHUIUIMHBI TPEANOJIAraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTYyJIeHTa IyTeM IJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

Texkymuit KOHTPOJIb 3HAHUM OCYIIECTBIISETCS HAa KaXKIOM JICKIIMOHHOM, TPAKTUYECKOM U
nabopatopHoM 3aHsATUU. ToroBas hopmMa KOHTPOJISI — IK3aAMEH.

OO0urue pexoMeHaaIUN

N3yyenne QUCHUILTUHBI CIE€AyeT HAYMHATH C MPOpaboTKHU pabouel mporpaMmsbl, 0codboe
BHUMaHUE, YIEJsIs 1EJSIM U 3a7[a4aM, CTPYKTYpe U COACPIKAHUIO Kypca.

NmeeTcs anekTpoHHAs BEpCHs JISKIMIA MO TAHHOW JUCIUILINHE.

OcHoBHOW (hopMOli 0OydYEHHUs CTYICHTOB SBJISCTCS CAMOCTOSATEIbHAas paboTa Haj
yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIIMHBI COCTOUT U3 CIEAYIOUIUX TAMOB:

1. TIpopaGoTka TEOPETHUECKOTO0 MaTepuana I0 PEKOMEHIOBAaHHBIM Y4YeOHUKaAM U
KOHCIIEKTaM JISKIIH, TPEeIOCTaBICHHBIX MPEINoiaBaTeIeM B 3JIEKTPOHHOM BH/IE.

2. BeinosHeHrne caMOCTOSITENBHBIX PadoT.

3. Cnaun 5Kk3aMeHa B YCTHOU WJIM MMUCEMEHHOM (hopme (TI0 yCMOTPEHUIO MPENOIaBaATENs).

CamocrosiTenbHble PaOOThI BBITIOJHAIOTCS KaXIBIM CTYACHTOM Ha OTACIBHBIX JIHCTKaX.
He pomyckaercst ucmonb3oBaHUE JIOOBIX CPEICTB KOMMYHHUKAalUW (HOYTOYKH, MOOUIIbHBIC
TeneOHBI C BBIXOJIOM B HHTEPHET U TIp.).

Opranu3zaiiys caMOCTOSTeNbHOM pabOThI CTYIEHTOB MPEANOIaraeT:

- o0s3aTeNbHOE BBHITIOJIHEHHE pPa3pabOTaHHBIX IMPErojiaBaTesieM WHIANBUTYTbHBIX
3aJIaHUM;

- KOHCYJIbTAIIMH MPEToaBaTes;

- paboTa c JOTMOIHUTENBHOM JTUTEPATYPOii;

- TOJATOTOBKY JOKJIAIOB W pedepaToB, JJIA BBICTYIUICHHS Ha CEMHHapax, HAyYHBIX
KOH(DepEeHIIHii, yuacTHe B KOHKYpcaX CTyJIEHYECKOTo OOIIECTBa;

- BBITNOJIHEHHUE TEKYIIUX JTOMAITHUX padoT.

C 1enpro KOHTPOJIS M MOJATOTOBKH CTYJIEHTOB K U3yUYE€HHUIO HOBOM T€MbI BHauaje KaKJa0ro
MPaKTUYECKOTO WM JJAOOPATOPHOTO 3aHSATHUS TPENOoaaBaTelieM MPOBOJAUTCS WHIWMBUIYAJTbHBIN
Wi (PPOHTATBHBIA YCTHBIM OMPOC MO BBHIMOJIHEHHBIM 33IaHUSM Tpenbiayiieid Tembl. Kputepuu
OIIEHKH: — MTPaBUIILHOCTH OTBETA 11O COJICPIKAHMIO 3aaHuUs (YIUTHIBACTCS KOJTUYECTBO U XapaKTep
OLIMOOK TPHU OTBETE);

— MOJIHOTA W TJIyOMHA OTBeTa (YYUTHIBACTCS KOJWYECTBO YCBOEHHBIX (DaKTOB,
MOHSATUH U T.11.);

— CO3HATEITHLHOCTh OTBETA (YUUTHIBACTCSI TOHUMAHHUE H3J1araéMOro MaTeprana);

— JIOTUKA W3JIOKEHUs Marepuana (y4UThIBAa€TCSI yMEHUE CTPOUTH IIEIOCTHBIM,
MOCJIeIOBATEIBHBIN paccKka3, TPaMOTHO TOJE30BAThCS CIEIUATBLHON TEPMUHOIOTHEN);
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- PaLMOHATIBHOCTD MCIIOJIB30BaHHBIX IPUEMOB U CIIOCOOOB PEIIEHUS OCTaBIEHHON
yueOHOI1 3a1auM (YUUTBHIBAETCS] YMEHHE HCII0JIb30BaTh HanboJiee nporpeccuBHble U 3(ppeKTuBHbIE
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOEBPEMEHHOCTh U A(PPEKTUBHOCTh HCIIOJIB30BAHUSA HATJSAHBIX MOCOOMH U
TEXHUYECKHUX CPEJCTB IIPU OTBETE (YUUTHIBACTCS IPAMOTHO U C MOJIb30M IPUMEHATh HAJIAAHOCTb
U JIEMOHCTPAIIMOHHBIN OIBIT IIPU YCTHOM OTBETE);

- UCIIOJIb30BaHUE JIOTIOJIHUTEIBHOIO MaTepuaia (00s3aTelIbHOE yCIIOBHE);

— pPalMOHANBHOCTh HWCIOJB30BAHUS BpPEMEHM, OTBEJACHHOrO Ha 3agaHue (He
0J100psieTcsl 3aTAHYTOCTb BBIIIOJHEHHUS 33JaHUs, YCTHOIO OTBETa BO BPEMEHH, C Y4YETOM
WH/IMBUYaIbHBIX OCOOCHHOCTEH CTYACHTOB).

Pa3BepHyThIli OTBET CTyJIEHTa JOJDKEH IPEACTaBJIATh COOOH CBSI3aHHOE, JIOTMYECKU
MOCJIEI0BATEIbHOE COOOLICHHE Ha 3aJaHHYI0 TEeMy, IOKa3bIBaTh €ro0 yMEHHE IPHUMEHSTh
OIpeieNIeHus, IPaBuila B KOHKPETHBIX CITydasX.

[Ipu omeHke pemieHHs 3a1a4 aHAIM3UPYETCS IOHMMAHUE CTYIEHTOM KOHKPETHOMH
CUTYyalluM, NPaBUIbHOCTb MPUMEHEHHsI HOPM CEMEHHOro IpaBa, CIOCOOHOCTh OOOCHOBaHMS
BbIOpaHHOW TOYKU 3pEHUs, ITyOrMHa NPOpadOTKU IPABOIPUMEHUTEIBHOIO MaTepHaa.

Pedepar u npeseHTanys Ha 3aJaHHYIO TeMY BbINOJIHsAETCS B nporpamMe Power Point.
[IpeseHTanmst JOJIKHA COCTOATH M3 5-8 CialiJoB U COJEp)KaTh OCHOBHBIE OIPEICIIECHUS,
(akTHUECKUI UIUTIOCTPUPOBAHHBIN MaTepual, BEIBOABI U CIUCOK UCIIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan s pedepata HEoOXOIMMO HCKATh B KHHUTaxX, KypHaJaX W HHTCPHET-
UCTOYHHUKAX, ONyOJMKOBAHHBIX B MOCIEAHUE 3 TOA.

Pedepar, conpoBoxaaromniuii mpe3eHTaIuro, J0JDKeH 3aHuMaTh 7-10 MUHYT.

JIaGopatopHasi paboTa BBINOJHAETCS CTYACHTOM B COCTaBe IPYIIbI, MOArPYMIbl WIN
UHIMBUAYaIbHO. Bce BBIYHMCICHHS, BKIIIOYAs OLEHKY TOYHOCTH JKCIIEPUMEHTA, JKEJIaTeIbHO
IPOBOJIUTH BO BpeMs 3aHATHA. [Ipyu He1ocTaTOYHOM KOJIMYECTBE BPEMEHU UX MOKHO BBINOJIHATh
B Yachl CaMOCTOSTENBbHOW palbOThl ¢ 00s3aTeNbHBIM TPEACTABICHUEM pE3yJIbTaTOB
IPEMNoJIaBaTeso Ha MOCIEeIYIOIUX 3aHATUSAX WK KOHCYJIbTalUsX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOIUTHCS MOCIE OKOHYAHUSI pabOTHI B 1a00OpaTOpuu.
JUJ1s TOArOTOBKU K 3aIllMTe OTYETA CIIEeLyeT IPOaHATU3UPOBATh IKCIIEPUMEHTAIbHbIE PE3YJIbTATHI,
COIIOCTAaBUTh MX C U3BECTHBIMH TEOPETUYECKUMH TIOJOKECHUSIMHU WIM CIPABOYHBIMHU JTaHHBIMHU,
0000IIUTE pe3yJbTaThl UCCIEIOBAaHUI B BHJE BBIBOJOB MO paboTe, MOArOTOBUTH OTBETHI Ha
BOTIPOCHI, TPHUBOMMBIE B METOAMUYECKUX YKa3aHUSIX K BBIITOIHEHHIO JIAO0OpaTOpHBIX padoT. [Tocie
3aBepILEHHs BBIIOIHEHNUS JJAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3alUTA.

B ocBoeHMM MUCHMITIMHBI WHBAIMIAAMU H JIMIIAMH C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEET WHAMBHIyajbHas ydyeOHas paboTa (KOHCYJbTAllMM) —
JIOTIOJTHUTETIFHOE Pa3bsICHEHNE Y4eOHOTO MaTepHara.

WupuBuyanbHble KOHCYJNbTAlMM IO MpPEIMETy SBISAIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIONINM WHAWBUIYAIN3ANN OOYYECHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy IpernojaBaTesieM M OO0y4aroIMMCs HMHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3JI0POBBSL.

7 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHue 1o JUCHUIInHe (MOIyJI10)

IlepeueHb AMIIEH3MOHHOTO
HaunmeHoBaHHWe criennaabHBIX .
N OCHaIIEHHOCTD CTIEHATbHBIX TTOMEIICHHUH TPOrPaMMHOTO
MOMEIICHHU T

obecrieueHus
Y4eOHbIe ayTUTOPUHU s | Mebenb: yueOHas meOeb Microsoft Windows
NIPOBEJCHUST 3aHATHH JeKnnoHHOTro | TexHuyeckue cpencTBa oOydeHus: Microsoft Office
THIIA 9KpaH, NPOEKTOP, KOMIBIOTEP Professional Plus
(ayn. 422, r. KpacHomap, yi.
Crasponosbckas, 149)
VYueOHble ayTUTOPUH ISl TPYIIIOBEIX | Mebeus: yueOHas Mebenb Microsoft Windows
W WHIMBUAYaNbHBIX KOHCYNbTalMi, | TexHH4eckne cpeacTBa 00ydeHHs:
TEKYIIETO KOHTPOJIS U | 3KpaH, IPOEKTOP, KOMITBIOTED
POMEKYTOYHOU aTTECTAIUH
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(ayn.328c, 101a, r. Kpacuonap, yi.
Crasponosbckas, 149)
VYuebOHble ayJUTOPHU i | Mebenb: yueOHas mebenb Microsoft Office
NpoBeJCHUs J1abopaTopHbIX padot. | TexHHUYeckue cpencTra o0ydeHus: Professional Plus
VYuebHast J1abopaTropusi KOJJIOMIHOHW | 9KpaH, IPOEKTOP, KOMIIBIOTEP
XUMUH OOopynoBaHue:  BBITSDKHAsE — cUCTEMa
(ayn.334c, r. KpacHomap, yiI. | BEHTHJISIHMS, MEJIOBask OCKA, CPCACTBAMHU
CraBpomnonbckas, 149) MOKapHOW 0E30MacHOCTH W OKa3aHUsA
nepBon MEIUIMHCKON TIOMOIITH,
TepmocTtaT; BoAsHas OaHs; HOHOMEPSI;
BOJOCTPYMHBIN BAaKYyMHBIN Hacoc;
TEXHHYECKHE BECHI; aHATMTUIECKHE BECHI;
KOHIYKTOMETPHYIECKHE  SYEHKH I
N3MEpeHus 3JIEKTPONIPOBOJHOCTH
pacTBOpOB; m3MepuTenn nummurtanca E7-21
YueOHbIe ayTUTOPUU s | MeOenb: yueOHas MmeOeb Microsoft Windows
NIPOBEJICHUS 3aHATHI ceMHuHapckoro | TexHudeckue cpencTBa 00ydYeHUS: Microsoft Office
THIMA, TPYIIIOBBIX U HHINBUAYAIbHBIX | 9KpaH, IPOEKTOP, KOMIBIOTEP Professional Plus
KOHCYJIbTaIUi, TEKYIero KOHTpoJs u | O6opynoBaHue: MeoBas T0CKa
MPOMEXKYTOYHOM aTTecTalu
(aym. 332c 1. KpacHomap, yi.
CraBpomnoJibckas, 149)
Jdns  camocTosiTenbHOW — pabOThl  OOYYAIOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,

YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOeIbl0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MO>KHOCTBIO TIOAKIIOUEHUSI K ceTh «HTepHEeT» M 00ecreueHreM JOCTyIa B JIEKTPOHHYIO
nH(OPMaILMOHHO-00pa30BaTENbHYIO CpEy YHHUBEPCUTETA.

HanmeHoBaHue NOMEIICHMI 115
CaMOCTOSATENIFHON pabOTHI
obydJaromuxcs

OcCHaIIeHHOCTh TIOMEIEeHUH 115
CaMOCTOSTENbHOM PabOTHI 00yYarOIIUXCs

IlepeueHpb TULIEH3MOHHOTO
MIPOrpaMMHOTO
oOecrneyeHus

ITomemnienne anst CaMOCTOSATENBHON
paboThI o0y4aromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

MebGenb: yueOHas MeOeb

KoMIutekT crienuain3upoBaHHOW MeOer:
KOMITBIOTEPHBIE CTOJIBI

O0bopynoBaHue: KOMIBIOTEPHAsI TEXHUKA C
MOJKIIIOYEHHEM K WH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHON ceTu «UHTepHeT» U
JOCTYTIOM B INEKTPOHHYIO
UH(POPMAIHOHHO-00Pa30BATEILHYIO CPEILy
oOpa3oBaTenbHON  OpraHW3aluu, BeO-
KaM€phbl, KOMMYHUKAITUOHHOC
obopyzoBaHue, oOecreyuBaroniee J0CTyN
K CeTH MHTEpHET (MPOBOJHOE COEJMHEHHE
u  OecrmpoBOAHOE  COCMUHEHHE  TI0
texHosoruu Wi-Fi)

WinSvrDCCore ALNG
LicSAPKk MVL 2Lic CoreLic
EES

Microsoft
Professional Plus
Koncynprantllntoc

Office

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboTel oOywaronmmxcs aya. 40lc,
400c, 329c, 431c)

yauua CraBponosbckas, 149

Meobenb: yuebHas mebOenb

KommrekT cnennain3npoBaHHOW MeOemu:
KOMITBIOTEPHBIE CTOJIBI

OO0opyznoBaHue: KOMIBIOTEpHAst TEXHUKA C
MOJKJIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHMKAILIMOHHON ceTu «MHTepHET» U
JOCTYTIOM B INEKTPOHHYIO
HH(POPMAIMOHHO-00pa30BaTENbHYIO Cpexy
oOpa3oBaTeNnbHON  OpraHW3anuu, BeO-
Kamephl, KOMMYHHUKAIIMOHHOE
obopynoBaHre, oOecreyuBaroniee J0CTYyI
K CETH MHTEpHET (IIPOBOJHOE COEIAMHEHUE
n  OeclpoBOAHOE  COEIUHEHHE  TI0
texaosorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
CHG].[I/IaJ'II/ISI/IpOBaHHOG
MporpaMMHOC 06€CHe‘ICHI/Ie

cepun «9KOJIOD» (YIIP3A

«9KOJIOT », I1aB-
3KOJIOT,
MHBEHTAPU3ALINS,
MATHUCTPAJIb-I'OPO/I,
ATII-DKOJIOT, HJIC-
OKOJIOT)

Fenix Server Academy
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