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Paboyas nporpaMMa AuMCLMNINHBI « TEOPEeTUYECKME OCHOBbI 3aLlMThbl OKPY>KatoLLel
cpeabl» 419 06yyatoLLmxca no HanpasneHnto noarotosky 20.03.01 TexHochepHas 6e30nacHOCTb
(Mpodmnb:  TexHocthepHas 6e30MacHOCTb), COCTaB/eHa Ha OCHOBaHUKM PefepasbHOro
rocyfapCcTBeHHOro 06pa3oBaTeNibHOr0 CTaHAapTa BbICWIEro o6pa3oBaHMsi - 6akanaBpuar Mo
HanpasneHnto noarotoBkn 20.03.01 TexHocthepHas 6€30MacHOCTb, YTBEPXKAEHHOINO MPUKa30M
MuHMCTepCTBa HAaYKM U BbiCLLEro 06pa3oBaHns Poccuiickor deaepaunm ot 25 mas 2020 r. N 680
(c n3m. n pon,), Mopsagka opraHu3aumMy U OCyLLEeCTB/IEHNA 06pa3oBaTe/lbHON AeATeNIbHOCTU MO
obpasoBaTte/ibHbIM MporpaMMam BbICLLUEro 06pas3oBaHuMs - nporpammam 6akanaepuara,
nporpammamMm  cneuuanuTeta, MnporpaMmam  Maructpatypbl, YTBEPXAEHHOro MpPUKa3oMm
MuHMCTepCTBa HAayKK M BbICLLIEr0 06pa3oBaHust Poccuiickoin ®epepaumm ot 06 anpens 2021 r. Ne

245 (c u3m. 1 fon.), B COOTBETCTBUM C Y4eOHbIM MAaHOM, YTBEPXAEHHbIM YUeHbIM COBETOM
®re0y BO «oHIY» ana Habopa 2024 rofa.
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1. MECTO JUCLMIIJIMHLI B CTPYKTYPE OEPA30BATEJIBHOU I[TPOI'PAMMEI

1.1.  TpeboBaHus K MpeaBapUTEILHON MOATOTOBKE O0YYAIOIIMXCS, MPEIIICCTBYIOITHE
¥ COMYTCTBYIONINE TUCIUILIMHBI, HA KOTOPBIX OCHOBBIBACTCS M3Yy4CHHE JaHHOU: Terutodusuka,
Hayxka o 3emie, ®usuka, [ 'maporazoaunamuka, Xumus, O01Iast 3K0JI0THs.

1.2.  JIucuumiauHbl, KypCcOBbIe PabOThl U MPAKTHKH, JUISI KOTOPBIX OCBOCHHE TaHHOU
JTUCIUTIIMHBI HEOOXO0IMMO KaK MPEIIIECTBYIOIEE:

[Ipoueccer 1 anmmapatsl 3ammThl aTMocdepsl, [Iporeccsl U anmapaThl OYUCTKH CTOYHBIX
B0, Opranuzarus oOpamieHus C OTX0IaMH IMPOU3BOJICTBA U MTOTPEOICHHUS.

2. OIIMCAHME JUCLUITIIMHBI

2.1.006mas XxapaKTepucTuKa

HaumenoBanue nokasaress 3HaueHue nokasaresns
Ha3zBanue 00pa3oBaTenbHOM MPOrpaMMbl 20.03.01 TexHochepnas 6€30MaCHOCTb
(ITpoduib: TexnochepHas 6€301MaCHOCTD )
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.7 Teopernyeckue OCHOBBI 3alLIUTHI
y4eOHBIM TUIAHOM OKPYXaroIIel cpeibl
Yacte 00pa3oBaTeIILHON MPOTrpaMMBbl bazoBas (00s3aTenpHas) 9acTh
KonnuecTBO 3a4eTHBIX €IUHULL / BCETO YacCOB 4/ 144

2.2.Pacnpenenenue 4acoB 1o opmam U nepuoaam o0ydeHus

OO011ee KOJIMYECTBO 4acOB
o,
jan CaMOCTOSI-
dopma | 9 9
> g Jnekuu- | jgabopa- | MpakTU- | TEIbHOU dopma
oOy4deHus “ 2 BCETO
8 OHHBIX | TOPHBIX | YECKUX | paboThHI + KOHTPOJIS
KOHTPOJIb
OuHas 3 5 34 - 34 76 144 JK3aMeH
3aouHasg 3 6 - 7 131 144 J3K3aMeH

3. LEJU JACIUATUIAHGI

OOydenne Oyaymux CHEUUATNCTOB OCHOBHBIM TMPHUHIMIAM OXpPaHbl U  3al[UTHI
OKpYKAIOIIeW MPUPOJHOM Cpeabl OT AHTPOINOTE€HHBIX BO3JIEUCTBUN, MO3BOJISIOIINM COYETATh
pa3yMHOE U palUOHAIBHOE IPUPOAOIOJIB30BAHUE C  YAOBIECTBOPEHUEM JKU3HEHHBIX
noTpedHOCTeH N0 1ei.

4. KOMIETEHINU OBYYAIOIIETI'OCS1, ®OPMIPYEMBIE B PE3VJIbTATE
OCBOEHHMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, X
NHAVKATOPHI U IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

4.1. KommereHnuu

VK-8 CnocobeH co3maBath U TOJJICPKUBATh B TOBCEIHEBHOW JKU3HU U B
npodeCCHOHATIBHON JEATENbHOCTH Oe30IacHbIe YCIOBUS KU3HEACATEILHOCTH JUIsI COXPaHEHUS
IPUPOJIHOM cpelibl, 00ecrieueHrs YCTOMUMBOTO pa3BUTHs O0OIeCTBa, B TOM YHUCIIE TPU YIpo3e U
BO3HUKHOBEHUH YPE3BBIYAHBIX CUTYAIII U BOGHHBIX KOH()IMKTOB

OIIK-1 CnocobeH yduThIBaTb COBPEMEHHbIE TEHICHIIMHM Pa3BUTUS TEXHUKHU U
TEXHOJIOTUH B 001acTH TeXHOC(EepHOH Oe30MacHOCTH, M3MEPHUTENbHON U BBIYUCIMTEIBHOM
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TE€XHUKH, WH(QOPMALMOHHBIX TEXHOJOTMH IpU pEHIEHWH THUIOBBIX 3ajad B oOjacTu
npodeCcCHOHATIBLHOMN IEATETbHOCTH, CBI3aHHOH C 3aIlIUTON OKpY’KaroIIel cpeibl U o0ecriedeHneM
0€30I1aCHOCTH YeJI0BEKA
4.2. Nunukatopel KOMIIETEHUUNA
ITK-1.10: Cnoco0eH OpHEeHTHPOBATHLCS B OCHOBHBIX NPHHUIMIIAX, METOJAX H

npoueccax odecrnedyeHus 3allUTHI OKPYKaKIeil cpeabl

[1IK-1.10.1 3anmomuHaeT U BOCIPOU3BOJAUT OCHOBHBIE IPUHLIMIIBI, METOJbI U IPOLECCHI
o0ecreyeHus 3alUThl OKPYKaroLlel cpebl

[IK-1.10.2 TloHumaeTr M NOpPUMEHSET OCHOBHBIE IPUHIMIBI, METOABl U IPOLECCHI
o0ecreyeHns 3alUThl OKPY>KaoLIeH cpeibl B 3HAKOMOM CUTYyalluu

ITK-1.10.3 IlpuMeHsieT OCHOBHBIC TPHHIIUITBI, METOJIBI U TIPOIIECCHI 00ECTICUCHUS 3aIUTHI
OKpY’Karollen cpeaibl B U3MEHEHHON MIJIM HE3HAKOMOM CUTYallH

4.3 Pe3ynbTaThl 00y4eHHS

3HaTh:

3.1.1 - (QU3BHKO-XMMHYECKHE TPOIECCHI, JIEKAIUE B OCHOBE OYUCTKH Ta30MbLUIEBBIX
BbIOPOCOB, CTOUYHBIX BOJ M YTHJIM3ALUU TBEPBIX OTXO/I0B;

3.1.2 - TeopeTHUYECKHE OCHOBBI MPOLIECCOB, MCIIOIB3YEMbIX JJIS 3aLUTHl OKPY)KAIOLIEH
Cpelbl OT SHEPreTUYECKUX BO3ACHCTBHI

Ymers:

3.2.1 opueHTUPOBATHCSI B COBPEMEHHBIX METO/IaX U TEXHOJOTHUSAX 3ALUThI OKPY’KaroLIEen
Cpezbl U NEePCIeKTUBAX UX PA3BUTHS;

3.2.2 ocymiecTBIATh BbIOOpP METOJOB M TEXHOJOTHH 3aIMThl OKPYKAIOLIEH Cpeibl C
Y4ETOM CUTYyaLUU

Baapers:

3.3.1 —meToaaMu onpeAeneHHs JOIYCTUMOM aHTPOIIOI€HHON HAarpy3KH Ha OKPYXKAIOIIYIO
cpeny;

3.3.2 meromamu pacué€Ta pacceBaHus U pa3daBiieHMs IpuUMeced B KOMIIOHEHTaX
ounochepsr;

3.3.3 HaBbIKAMU MCIIOJIb30BAHUSI 3HAHUI TEOPETUYECKMX OCHOB IPOLIECCOB 3aIUTHI
OKpY’Karolllel Cpeibl MPU PEeLIeHUH MTPAKTUUYECKUX 3a]a4

5. TIPOI'PAMMA JUCHUIIJINHBI

Ha3zBanue tembl Kpatkoe copeprkanue TeMbl (BOITPOCHI TEMBI)
Pazpeua 1. 1.1. IlpoGneMbl COBpPEMEHHOTO JTama  pPa3BUTHUSA
3amura OKpy>Karomie cpeaibl Kak | 4eJI0BEYEeCTBa " ounocdepsr: DBOJIIOIUS
WHCTPYMEHT MTOCTPOEHUS B3aMMOOTHOUIEHUH B CHUCTEME «UEJIOBEK—IPUPOAAN.
HOOChEpHI BroconmansHast npupozaa YeJI0BEKa. Bugsr

aHTPOIIOTE€HHBIX BO3/AEUCTBHM Ha Ouocdepy. [Ipuunnel u
CYLIHOCTb, CTPYKTypa U OCOOEHHOCTH COBPEMEHHOTO
9KOJIOTMYECKOTO KpU3Kca. AHTPONOIE€HHOE 3arpsi3HEHUE
OKPYKaloIllelW cpefapl M €ro MCTOYHMKHU. [IpuponHbie
pecypchl U pobdiiema ux orpaHuueHHOCTH. /JIex/

1.2 Opranuzanus palMOHAIBHBIX B3aUMOOTHOIIEHUWA B
cHCTeME «4elloBeK— Mnpupona»: Konuenmus Hoochepbl
B.1. Bepnanckoro. HampasieHnst BbIXOJa U3 KpHU3Hca:
TEXHOJIOTMYECKOE, IKOHOMHYECKOE, aIMUHUCTPATUBHO-
FOPUJINYECKOE, 3KOJIOTO-IIPOCBETUTEIBCKOE,
MEXIYHAPOAHO-IIPAaBOBOE. DKOJ0rn4ecKoe
HOPMHUPOBAHME M PALMOHAIBHOE IPUPOJIONOIb30BaHUE.
Henn w 3agauM WHXEHEPHOM 3allUTHl OKPYKAIOIIEH
cpeapl. CTparerus 9SKOJOTU3AallMM  NPOMBIIUIEHHOTO




npou3BoJicTBa. MH)XKeHepHble MEpOnpHATHS MO 3aluTe
OKpykarote cpensl. /Jlex/

1.3 Buabpl ¥ HCTOYHUKH 3arpsA3HEHHUS OKpYKarolleu
npupoHoi cpenst /I1p/

1.4 TIpupoaHbie pecypchl U pobiieMa UX OTPaHUYECHHOCTH
Mp/

1.5 MeponpusiTisi MHKEHEPHOM 3alllUThl OKPY>KaroIeu
cpens! /IIp

1.6 IToaroToBka k nmpakTudeckum padoram /Cp/

Pazgea 2.
3amuTa aTMOC(HEPHOTO BO3yXa

2.1. HopmupoBaHnue kaudecTBa aTMoc(hepHOro BO3myXa:
Kputepun B.A. PsazanoBa. MakcuMmaibHO pa3oBas
(ITAKM.P.) u cpennecyrounas (ITAKC.C.) npenenbHO
JOMYCTHUMblE  KOHIIGHTpanuu  BemlectB.  Dopmyna
AsepbsiHoBa. [IpenensHo nomyctumslii Beiopoc (I1/IB) u
MeTOJIbl ero pacuéra. ['paduk MO3TAHOTO CHMKEHUS
BbIOpocoB U BenmuunHbl BCB (BpeMEHHO cOTriacoBaHHBIX
BBIOpOCOB). /JIek/

2.2 PaccenBaHMe BpEOHBIX IpUMECEH B armocdepe:
Huddy3uonnsie mporeccsl B arMmocdepe. YCIoBUS H
MEXaHU3Mbl paCCEBAaHUS BPEIHbIX BEILIECTB B IPU3EMHOM
cioe Bo3ayxa. J{piMoBbie TpyObl. DaKTOPHI, BAUSIONINE HA
MIPOLIECC PACCEUBAHHUA: METEOPOJIOTMUECKUE YCIIOBUS,
penbed MecTHOCTH, BbicOTa TpPyObl W 1p. Mertoauka
pacuéra  paccenBaHUS ~ aTMOC(EpPHBIX  BBIOPOCOB
npeanpusaThii. 30HBI  HEOAWHAKOBOTO  3arpsi3HEHUS
aTMOoC(epBHI. CanuTapHO-3allUTHHIC 30HBI
MIPOMBIIIIICHHBIX 00BEKTOB. ApPXUTEKTYpHO-
TUTAHUPOBOYHBIE MeporpusiTus. /JIex/

2.3 OuucTKa OTXOJAIIMX Ta30B OT TBEPJBIX YaCTHII:
OU3NKO-XUMUYECKUE OCHOBBI OUMCTKU OTXOMSIIUX T'a30B
OT IBUIN: CBOMCTBA INBUIEBBIX YaCTHUIl U MEXAHHU3MBI UX
orneneHus or raszoBod  ¢aszel.  Kiaccuduxanms
IIbLICYJIABIMBAIOLIETO 000pyI0BaHUS. CriocoOsl
OCKACHMSI TbHUIM IMOJA JEHCTBHEM TIpaBUTALIMOHHBIX,
MHEPLUOHHBIX M IEHTPOOEKHBIX cril. PUIbTpallMOHHBIE
MEXaHW3Mbl IbUICYJIaBIMBAaHUS W TUIBl  (DUIBTPOB.
[Mpunuun neiictBus anekTpodunbTpoB. [lpuHnmner u
CIOCOOBI «MOKPOW» OYMCTKH TEXHOJOTMYECKHX Ta30B OT
TBEPABIX yacTull. /JIek/

2.4 OuMcTka Ta30BBIX cMeced OT Tra3000pa3HbIX
MIPUMECEH: Oomas XapaKTepUCTHKA METOJI0B
oOe3BpexuBaHusi razoB. (OCHOBBI  aOCOpPOIIMOHHOM
OYMCTKH Ta30BBIX BEIOPOCOB: PABHOBECHE B CUCTEME «T'a3—
KHUJKOCTb», YCJIOBHUS MaccolepeHoca M KUHETHKa
abcopOuuu. DUBHKOXUMUUECKIUE MIPUHIIUATIBI
a7icOpOLIMOHHOTO  YJIaBIMBaHUSA TOKCHUYHBIX  Ta30B:
BEIMYMHA U CTaJUU aJcOpOLUM, U30TEPMBbI aJCOPOIHH,
CBOWCTBA W  CTpyKTypa  anacopOeHToB.  OCHOBBI
KaTaJUTUYECKONM OYMCTKHM Ta30BBIX CMECEH: MpUpoAa U
KMHETHKa TeTepOreHHOro KaTanau3a, KaTajau3aTopbl U UX
aKTUBHOCTb, IIPOMOTOPbl W  KaTaJUTHYECKHE  SIMBI.
CrocoObl  TEpMUYECKOrO0 00€3BpEKMBAHMSI Ta30BbIX
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BBIOpOCOB. MeTOo1bl KOHJIEHCAIIMN U KOMIIPUMUPOBAHUSI.
[IpuMepbl OYHCTKH OTXOMSAIIMX Ta30B OT OKCHIIOB
yriepoa, OKCUJ0B a30Ta, TMOKCH/IA CEPhl, CEPOBOOPO/IA,
TaJIOTEHOB M MX coequHeHMH. /JIek/

2.5 PacceuBaHme BpEIHBIX BBIOPOCOB B arMocdepe u
CaHUTAPHO-3AIIUTHBIC 30HBI MPOMBIILICHHBIX OOBEKTOB
/J1a6/

2.6 Knaccudukarus IIbLICYJIaBIMBAIOLIETO
ob6opynosanus /I1p/

2.7 lloxroroBka k 1aboparopHeiM padoram /Cp/

2.8 IToaroroBka k mpaktudeckum padoram /Cp/

Pasznea 3.
3amuTa ruapochepbl

3.1. HopmupoBanue u OleHKa KauecTBa BOJHOM Cpeibl:
Kputepun HopmupoBaHHs KadecTBa BOJbl. [loHsTHE
JUMUTHpYIOIIEr0  nokasarenss  BpeaHoctd  (JIIIB).
buoxumuueckoe U XMMHYECKOE MOTpeOIIeHHEe KUCIOpoa
(BIIK, XIIK). bakTepuonornyeckue KpUTepUrd KauecTBa
Bozbl. Kiaccudukanusi METoI0B OLEHKH KayecTBa BOBI.
/JTex/

3.2 XapaKTepucTHKa CTOYHBIX BOJ M METOJIOB X OUUCTKH:
[ToHsiTHE CTOYHBIX BOJ M BUJIbI UX 3arpsiI3HEHUI. DKOJI0r0-
XUMHYECKHE TpeOOBaHMSI K OYUCTKE CTOYHBIX BOJI.
Juddy3nonnsie mporeccsl U pazdaBiieHHEe NpUMeEced B
ruapochepe. Ilpenensno nomyctumsiii copoc (IIJC).
Metoaer pacuéra IIJAC wu pasdaBinenus. Cucrembl
obopoTtHOro BojmocHaOxenus. Knaccudukamuss meToq0B
OYHCTKHU CTOYHBIX BOJ. /JIek/

3.3 MexaHuueckue METOIbl OYUCTKHM CTOYHBIX BOJ:
[IpouexuBanue crokoB. OTCTaMBaHUE CTOYHBIX BOJ| O[]
JCHCTBHEM TPaBUTALIMOHHBIX U IEHTPOOEKHBIX CHIL
OuIbTPOBAHUE CTOKOB YEpe3 CeTyaThle AJIEMEHThl U
3EpHUCTBIN CJION. MexaHu3Msl (bWIBTpOBaHMUS.
CkopocTHbIe U MarHUTHbIE PUIBTPHL. /JIex/

3.4 ®U3NKO-XUMHUYECKUE METOBI OYMCTKH CTOYHBIX BOJ:
OcHOBBI (IOTAIIK CTOYHBIX BOJI: CMAaUMBAEMOCTh YaCTHII
U BEJIMYMHA KPaeBOro yria, (pIoTalluOHHbIE KOMIUIEKCHI U
WX CBOMCTBA, COCOOBI MOJTyYeHHUs (PIOTHUPYIOIIETO rasa,
EeKTPOhI0TALIHS. Koarymsus BOJIOCTOKOB:
YCTOWYMBOCTh KOJUIOUAHBIX CUCTEM, CTPYKTYpa MUIIEILIbI
U CTpOEHHUeE IBOMHOTO AnekTpudeckoro cios (I9C), n3era
()-noTeHnman, KUHETHKA U CIOCOOBI KOAaryJsilvH,
ANEKTpOKoAryasauusa. MexaHusM QUIOKYJISALIUU CTOYHBIX
BoA. OCHOBBI >KMIKOCTHOM OKCTPAKLUH BOJOCTOKOB:
3aKOHOMEPHOCTH pacCHpe/esIeHUsl BEIIECTB B CHUCTEME
«BO/Ia—HETIONIAPHBIN pacTBOPHUTEIBY, U30TEpPMA
9KCTPaKIUH, CTaIUU IKCTparupoBaHus. AacopOuus Kak
METOJl OYMCTKM CTOuYHBIX BoJ. Ilpoueccel HOHHOTO
oOMeHa:  MexaHu3M, HOHOOOMEHHOE paBHOBECHE,
CTPYKTypa ¥ OCHOBHBIE XapaKTEPUCTHUKH HOHHUTOB.
Mewmb6paHHbIe MIPOLIECCHI: oOpaTHbIi 0CcMOC,
yAbTpadUIbTpalys, 3IEKTPOJUATU3 U HMX MEXaHU3MBI.
DNEeKTPOXUMHUECKHE METOJbl OYUCTKU CTOYHBIX BOJ:
AHOJHOE€ OKHCJIEHHWE W KaTOAHOE BOCCTaHOBJICHUE.




[Ipoueccel  nmecopOuuu, Ae3010pallid U Jera3aluu
CTOYHBIX BOJI. /JIex/

3.5 XuMHUeCKHE METOJbl OYUCTKHM CTOYHBIX BOI:
Crioco06b1 HEHTpaIU3aluu CTOYHBIX BOA. OcaxaeHue Kak
METOJl ~ OYUCTKM  BOJIOCTOKOB. Oxucnenne  u
BOCCTAaHOBJICHUE IIPUMECEN CTOYHBIX BOJ. XJIOpUPOBAHUE
U O30HMpPOBaHME BOJbI, 00pabOTKa MEPOKCHIOM
Bogopona. /Jlex/

3.6 Tepmuueckue METObl OYUCTKH CTOYHBIX BOJI:
KoHnenTpupoBanue  CTOYHBIX ~ BOJ:  HUCHapeHUE,
BBIMOpaXHBaHHUE, KPUCTAJJIOTUAPATHBIN porecc.
TepMOOKHCIIEHHE IpUMEced CTOYHBIX BOJ: OIHEBOE
o0e3BpexuBaHuE, KUAKOPA3HOE U TEPMOKATATUTUYECKOE
okucienue. /JIex/

3.7 buOJOTMYECKHE METOJIbl OYUCTKH CTOYHBIX BOI:
OOmass  XapakTepuCTUKa  OHOJOTHYECKOH  OYHCTKH
CTOYHBIX BOJI, MeTaboIu3M u MIPOLIECCHI
dbepmenTatuBHOTO Kataym3a. COCTaB aKTUBHOTO WJa H
OHOIIEHKU. ASPOOHBIE METOJBI OYUCTKH CTOYHBIX BOJ:
moJist PYIIBTPAIIMA W OPOIICHHSI, OMOIIOTHYECKUE TIPY/IbI,
a’pOTEHKH, OMOPMIBTPEI. AHAYPOOHOE 00€3BPEKUBAHUE
CTOYHBIX BOJI: OPOKCHHE U €T0 BUBI, COCTAB U MEXaHU3M
oOpasoBanus Onorasa, MeTaHTEHKH. /JIek/

3.8 Pacuér kpatHOoCcTH pa30aBlieHUs] CTOYHBIX BOJ B
pa3IMYHBIX BOJIHBIX 00bekTax /J1a6/

3.9 XnopupoBaHuWe M O30HMPOBAaHUE BOJBI, 00pabOTKa
nepokcuioM Bogopona /Ip/

3.10 MexanudecKkre METOIbI OUUCTKH CTOYHBIX BoJ /ITp/
3.11 [NoaroroBka k nabopatopusiM padoram /Cp/

3.12 TIloxroroBka K npaktudeckum padoram /Cp/

Pazneua 4.
TBepapie 0TX0/AbI U OOpallleHue ¢
HUMHU

4.1. O0e3BpeXxMBaHUE U YTUIM3ALMS TBEPIBIX OTXOOB:
CocraB u knaccudukanus TBEPABIX 0TX0A0B. OmnacHbIe
oTxoasl M oTOpockl. CrocoObl 00€3BpeXHUBaHUS U
YTUIM3alUU TBEPIABIX OTXo0n0B. [luponus, mnepemnnas,
00XHT, BBICOKOTEMIIEpaTypHas arjomepalus, OrHEBOE
o0e3BpexuBanue. buonoruueckue crnocoObl nepepadoTku
OTXO0JZI0B, KOMIIOCTUpOBaHue. Vcnonb30BaHne OTXO/NOB B
KauecTBE BTOPUYHBIX  MarepuasibHbiXx (BMP) wu
sHepretrudeckux pecypcos (BOP). /Jlex/

4.2 CxnanupoBaHHME M 3aXOpPOHEHHE TBEPJIBIX OTXOJOB:
[Tonmurons! TBEPABIX 0TX0A0B. CKIaiupoBaHHE OTXO/0B B
MOBEPXHOCTHBIX ~XpaHWIUINAX. [IpHHIWTBI CcO3MaHUs
nutamoHakonureneid. CrocoObl 3aXOpOHEHHs ONAaCHBIX
otxoz0B. Jlammunr. /JIex/

4.3 HzyueHne yTunauzanuu TBEPIABIX OTXOJOB IYTEM
nostydeHus 6uorasa /J1a6/

4.4 TloaroroBka K J1abopaTtopHbIM padboTtam /Cp/

Pa3pea 5.
3ammra  OT  DHEPreTHYECKUX
BO3/ICUCTBUHU

5.1. DHepreTnueckue BO3JCUCTBUA Ha OKPYKAOIIYIO
cpeny: Ilym, BuOpamus, DJJIEKTPOMArHUTHBIE W
PaIMOAKTUBHBIC W3IYYCHUS: HCTOYHUKH U MEXaHU3M
sBieHuii. HopmupoBaHue 3HEPreTM4eCKUX BO3AEHCTBUU
Ha 6uochepy. /Jlex/




6

5.2 Metonbl 3amuThl Ouochepbl OT HHEPTETUUECKHX
Bo3zelicTBuil: [IpuHIUTBI U crTOCOOBI 3aUTHl OUoCcheph!
oT AHEPreTUYECKUX BO3JIEHCTBUMN. [TpuHIMn
OKpaHUPOBAHUS, TMOTJIONICHWSI W  [OJABIICHUS B
rncrounrke. Hopmbl paanannonnoi 6e3onacHoctw. /Jlex/
5.3 UccnenoBanue cpeACTB 3alIUTHI OT 1ryma /J1a6/

5.4 TlonrotroBka k JjabopaTopHbiM pabotam /Cp/

Pazneua 6. 6.1. [ToaroToBka K pedTHHTOBOMY KOHTpOITHO /Cp/
[ToaroroBka K tekymemy | 6.2 I[Toarororka k 3x3ameny /Cp/

KOHTpPOJIIO ®  mpoMmexyrouHoi | 6.3 KonTpons camocrositensHo# padoTsl /KCP/
aTTeCTaluu

6. CTPYKTVYPA U COAEP’)KAHUE NJUCLHHUITIIMHBI

6.1.®opma 00yueHust — ouHasi, Kypc — 3, cemecTp — 5

KomnunuectBo yacoB

HanmMeHoBaHMS pa3aeiioB U TEM Jlexw, | Jlabop. | Tpaxr. | CPC | Beero

Paznen 1.
3almTa OKpy>Karouleil cpesibl Kak 2 16 9 27
WHCTPYMEHT MTOCTPOEHHSI HOOC(EPHI
Pa3nea 2. 10 6 7 73
3amuTa aTMOC(HEPHOTO BO3IyXa
Pasnex 3. 14 12 10 36
3ammra rugpocdeps
Pazpea 4.

4 6 10
TBepabie 0TXOBI U 0OpallieHne ¢ HUMU
Paznen 5. 4 4 3
3anmTa OT YHEPTeTUYECKUX BO3JCHCTBUMN
Paznea 6.
IToaroroBka K TEKyLIEMY KOHTPOIIIO U 40 40
MIPOMEKYTOUYHOM aTTECTAMH
NTOI'O 3A CEMECTP /xypc 34 - 34 76 144

6.2.dopMa 00yueHus — 3a09Hasi, Kypc — 3, cemectp — 6

KonuuectBo yacos

HaumeHnoBanus pa3aenoB u TeM Texi. | Jatop. | Tpaxr. | CPC | Beero
Pazpean 1.
3amura OKpy>Karomiei cpeibl Kak 0,5 3 23,5 27
WHCTPYMEHT MOCTPOCHHS HOOC(EpHI
Pasnex 2. 2 L5 | 195 | 23
3amuTa aTMOCHEPHOTO BO3ayXa
Pasnex 3. 2 25 | 315 | 36
3amuta rugpochepsl
Pasznen 4. 0.5 9.5 10
TBepabie 0TXOBI U 0OpalleHne C HUMHU
Paszgea S. 1 7 ]
3anmTa OT YHEPTETUYECKUX BO3JACHCTBUI
Paznean 6.
IToaroToBKa K TEKylIEMY KOHTPOJIIO U 40 40
MIPOMEKYTOUHOM aTTECTalluu
NTOI'O 3A CEMECTP /xypc 6 - 7 131 144




7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) U1 TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINUN

7.1 Borpochl K 3K3aMEHY:

1. DBomronus B3aMMOOTHOLICHHHA B CHUCTEME «YeNOBEK—IIPUPOJa» M OHOCOLHMAIbHAS
MIPUPOJA YEJIOBEKA.

2. Buzibl aHTPOIIOTEHHBIX BO3JEHCTBHI Ha Onochepy.

3. IIpuuMHBI U CYHUIHOCTb, CTPYKTYpa U OCOOEHHOCTH COBPEMEHHOI'O JKOJIOTHMYECKOIO
KpU3uca.

4. AHTPONIOT€HHOE 3arpsi3HEHHNE OKPYKArOUIEH Cpelibl U €r0 UCTOYHUKH.

5. [IpupoaHbIe pecypchl U IpodiieMa UX OTPAaHHYEHHOCTH.

6. Konnenmust Hoocepnr B.M. BepHanckoro u HanpaBieHHUs BBIX0JIa U3 COBPEMEHHOTO
HKOJIOTMYECKOTO KpHU3HCa.

7. DKOIOrM4ecKoe HOPMUPOBAHUE U PALIMOHATIBHOE PUPOI0II0Ib30BaHNUE.

8. Llenu u 3amauyu MHXXEHEPHOW 3aIUTHI OKPYXKAIOLIEH Cpesibl, CTpaTerusl 3KOJ0Tru3alun
MPOMBILIUIEHHOTO MPOU3BOJICTBA U MHKEHEPHBIE MEPOIPUATHS 1O 3ALIUTE OKPYKAIOLIEH CPEJIbl.

9. Kputepuu B.A. Psa3anoBa.

10. MakcumansHo pazoBast (IIAKM.P.) u cpennecyrounas (ITAKC.C.) npenenbHO
JIOITyCTUMBbIE KOHIIEHTPAIIMH BEUIECTB, GOopMyia ABEpbSIHOBA.

11. TlpenensHo nomyctumslii Beiopoc (I1IB) u meTons! ero pacuéra.

12. I'paduk mo3TarHOTO CHUKEHHS BRIOPOCOB 1 BennanHbl BCB.

13. Jduddysuonnsie mporeccbl B arMmocdepe, yCIOBUS M MEXaHU3MbBl PACCEHBAHHS
BPE/IHBIX BELIECTB B IPU3EMHOM CJIO€ BO3]1yXa.

14. ®dakTophl, BIMAIOIIME HAa MPOLECC pAacCeUBaHUs, METOJMKA pacu€ra pacceruBaHUs
aTMOC(EPHBIX BHIOPOCOB MPEATIPUATHH.

15. CanurtapHO-3alIUTHBIE 30HBI MPOMBIIIJICHHBIX OOBEKTOB U  apXUTEKTYpPHO-
MJIAHUPOBOYHBIE MEPOTIPUSTHS.

16. CpoiicTBa MBUIEBBIX YaCTUI[ M MEXAaHHU3MBl HMX OTIEJIEHHUS OT Ta3oBOil (asbl,
KJIacCU(UKaLKs NbLUICYIaBINBAIOIIET0 000y I0BaHMUS.

17. CrnocoObl ocaxAeHHUs MBI TOJ JIEHCTBHEM TPaBUTAIIMOHHBIX, WHEPIHMOHHBIX U
EHTPOOEIKHBIX CHJI.

18. dunpTpanoHHbIe MEXAHU3MBI TIBLICYIABIUBAHUS U TUIIBI (PUIBTPOB.

19. [lpunHtun aeicTBUA AIEKTPOPUIBTpA.

20. IIpuHIUOB U COCOOBI «MOKPO» OYUCTKM TEXHOJIOTUYECKUX Ta30B OT TBEPMABIX
YaCTHII.

21. Obmas xapakTepuCcTUKa METOI0B 00€3BpEKMUBAHUS Ta30B.

22. OcHOBBI a0COPOITMOHHON OYHMCTKHU Ta30BBIX BHIOPOCOB: PABHOBECUE B CHUCTEME «Ta3—
KUJKOCTBY, YCIIOBHUSI MACCONEPEHOCa M KHHETHKA abcopOIuu.

23. BenuunHa W CTaguu aacopOLMH, WU30TEPMBI aICcOpOLMH, CBONCTBA U CTPYKTypa
a7copOeHTOB.

24. Ilpupona ¥ KHHETUMKAa TeTEpPOT€HHOT0 KaTajau3a, KaTajau3aTopbl U MX aKTUBHOCTb,
MIPOMOTOPBI U KATATUTUYECKUE S]IbI.

25. Crioco6bl TEPMUUYECKOTO 00€3BPEKUBAHMSI TA30BbIX BEIOPOCOB.

26. MeToabl KOHJEHCAUN U KOMIIPUMUPOBAHUSI.

27. [IpuMepbl OUYUCTKH OTXOJIAIINX Ia30B OT OKCHUJIOB yriepoaa, OKCHAO0B a30Ta, TMOKCHAA
CEPBI, CEPOBOJOPOJIA, FTATOIEHOB U UX COEINHEHUH.

28. Kputepun HOpMHpPOBaHUs KayeCTBA BOJIbI, NOHATHE JUMHUTHUPYIOIIETO ITOKA3aTENs
Bpeanoctu (JIIIB).

29. buoxumuueckoe u xumuyeckoe mnotpedinenune kuciaopona (BIIK, XIIK),
OaKTepHoIOrnuecKre KpUTeprun KauecTBa BObI.



30. Knaccudukanys METOZI0B OLIEHKH KaueCTBa BOJIBI.

31. IloHsITHE CTOYHBIX BOJ M BHUJIBI X 3arpsA3HEHUH, IKOJIOTO-XUMUYECKUE TPEOOBAHUS K
OUYHCTKE CTOYHBIX BO/I.

32. Ilpeaensuo nomyctumsiii copoc (ITJC), meroast pacuéra [1/1C u pazbaBneHus.

33. Cuctembl 000POTHOTO BOJIOCHAOKECHHS.

34. Knaccudukarysi METO10B OYMCTKUA CTOYHBIX BOJI.

35. IIpouexxnuBaHue CTOKOB.

36. OtrcranBaHne CTOYHBIX BOJI IO ICWCTBUEM I'PAaBUTAIIMOHHBIX U IICHTPOOCIKHBIX CHIL.

37. ®uIbTpOBaHUE CTOKOB Y€pPE3 CETYATHIE JJIEMEHTHI U 36PHUCTBIN CIIOM.

38. CkopOoCTHBIC 1 MATHUTHBIE (PUITBTPHI.

39. CmaunBaeMOCTh YaCTHI] U BEIMYMHA KPAeBOT'0 yriia, JIOTAIIHOHHBIE KOMIUIEKCHI U UX
CBOWCTBA, CIIOCOOBI MOTyueHHs! (PIOTHPYIOIIETO Ta3a.

40. YCTOMYMBOCTh KOJUIOMAHBIX CHUCTEM, CTPYKTypa MHIEIbI U CTPOCHUE IBOMHOIO
anekrpudeckoro cios (JIIC), n3era-nmoTeHnuan, KHHETUKA U CIIOCOOBI KOATYJISIIIHH.

41. Mexanu3M QUIOKYJISIIUA CTOYHBIX BOJI.

42. 3aKkOHOMEpPHOCTH pacHpelieJieHUusT BEIIECTB B CHUCTEME «BOJAa—HEIMOJISIPHBIN
pPacTBOPUTEINbY, U30TEPMA IKCTPAKIIUU, CTATUN

SKCTparupoOBaHMS.

43. AncopOrus Kak METOl OYUCTKHA CTOYHBIX BOJI.

44. Tlpouecchl HOHHOTO OOMEHA: MEXaHU3M, HOHOOOMEHHOE PaBHOBECUE, CTPYKTYpa U
OCHOBHBIE XapaKTEPUCTHUKU UOHUTOB.

45. MemOpaHHBI€ ITPOIECCHI: 00paTHBII 0CMOC, YIbTpa(UIbTpaHs, SISKTPOAUAIN3 U UX
MEXaHHU3MBI.

46. DIEKTPOXUMUYECKHUE METOAbl OYUCTKU CTOYHBIX BOJI.

47. Ilponeccsl AecopOLnu, 1e30J0palliH U Jera3alii CTOYHBIX BOI.

48. CiocoObl HEUTpaATU3aALUKA CTOYHBIX BOJI.

49. OcaxxaeHue Kak METO OYHMCTKH BOJOCTOKOB.

50. OkuclieHre U BOCCTAHOBJICHUE ITPUMECEN CTOYHBIX BOJI.

51. XnopupoBaHue U 030HUPOBAHUE BOJIbI, 00pabOTKa MEPOKCHIOM BOJIOPO/IA.

52. KoHLIEHTpUpOBaHUE CTOUYHBIX BOJI.

53. TepmookucaeHre NPUMECEN CTOUHBIX BOJ.

54. OOmasi xapakTepucThKa OHOJIOTHYECKOM OYMCTKU CTOYHBIX BOJI, META0OJIU3M H
nporecchl (hepMEHTaTUBHOTO KaTalu3a.

55. CocTaB akTUBHOI'O WJIa U OMOIUIEHKH.

56. A3poOHbIe METO/IbI OYMCTKH CTOYHBIX BOJ.

57. Ana’poOHOE 00€3BpEKMBAHHE CTOYHBIX BOJ, COCTaB M MEXaHU3M OOpa3oBaHUS
Ouorasza, METaHTEHKHU.

58. CocraB u kjaccupuKanus TBEPAbIX OTXO/I0B, ONACHBIE OTXO/IbI.

59. Crioco6b! 00€e3BpeXMBaHNS U YTHIIM3ALUHN TBEPIBIX OTXO/0B.

60. Iluponus, mnepemiaB, OOXWUI, BBICOKOTEMIIEpaTypHasi arjiomMepalus, OTHEBOE
00e3BpeKUBaHUE.

61 buonornuyeckue cnocoObl mepepaboTKH OTX0J0B, KOMIIOCTUPOBAHHUE.

62 Ucnonb3oBaHME OTXOJOB B KadyecTBE BTOPUYHBIX MarepuanbHbix (BMP) u
sHEpreTuueckux pecypcos (BOP).

63 [lonuroHsl TBEPABIX OTXOOB.

64 CxiranrpoBaHue OTXOJIOB B TOBEPXHOCTHBIX XPAaHWINIIAX.

65 IlpuHUUIIBI CO3AaHMS IJTAMOHAKOMUTENEH.

66 CriocoOBI 3aXOPOHEHMS OMTACHBIX OTXOJIOB.

67 Illym, BuOpamusi, 2IEKTPOMArHUTHBIC U PAJAUOAKTUBHBIC H3ITYYCHHS: UCTOYHHKH U
MEXaHH3M SIBJICHU.

68. HopMmupoBaHue SHEPTeTHUECKUX BO3ACHCTBUI Ha Onocdepy.

69. IIpuHIUTIBL ¥ CLIOCOOBI 3aIIUTHI OMOC(EPHI OT FHEPTETUIECKUX BO3ICHCTBUH.
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70. IIpuHIUTT SKpaHUPOBAHUS, MOTJIOICHUS U MTOJABICHHS B UCTOYHHUKE.
71. HopMmbl paguaninoHHO# 0€301macHOCTH.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPLIE ITIOJIVHAIOT ObYUHAIOIIMNECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKajle MCXOJd M3 MaKCHMMyMa, NpHBEIEHHOro B Taliuue Huke. OpraHu3almoOHHO-yuyeOHas
paboTa B ayAMTOpPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIIAEMOCTb 3aHATHI,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/laHUi, aKTUBHOCTb BO BpeMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJCHHUH TEKYIIEro Hu
IpOiIeHHOr0 MaTepuaa, peleHue 3a1a4 U T.11.).

8.1.Cemectp 5 ouynas hopma 0OydECHHS

Howmepa paznenos Bunsr pabot MaxcimaibHoe
KOJIMYECTBO OaJIJIOB
Opraan3annoHHO-y4eOHas: padoTa B ayIMTOPHH 35
1-6 CamocTosiTenbHas paboTa 15
KonTponbHas paboTta no TeopeTuuecKkomMy 10
MaTepuany
UTOI'O 60
DK3aMeH 40
OOt UTOT 3a CEMECTP 100
8.2.Cemectp 6 3a0unas popma 0OydeHHs
Howmepa paznenos Buner pabot Maxcimaiboe
KOJIMYECTBO OaJIJIOB
OpranuzalinoHHO-y4eOHas paboTa B ayAUTOPUH 15
1-6 CamocrosiTenpHas pabora 35
KonTponbHas paboTa mo TeopeTuuecKkoMy 10
MaTepHuany
UTOI'O 60
DK3aMeH 40
OOmwmit UTOT 32 CEMECTP 100

CooTBeTcTBHUE 0AJLIOB OIIEHKE

Onenka 1o nATHOAIHLHOM IIKajIe
KonnuectBo 6aninon "
13 100 ECTS | Dx3amen, nuddepeHunpoBaHHBII 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3auTEeHO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YOBIIETBOPUTENBHO -
35-59 FX HE 3a4TCHO

034 F HEYIOBJIETBOPUTEIHHO P,
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9. OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA JIJIS JIMIL C
OI'PAHMYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4eHHsl, TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH U NPOMEKYTOYHOM aTTecTaluy 00yJaroluxcs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUISL CJICTIBIX U CITA0OBUIAIINX

- JEeKIUHU 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO C TIOMOILIbIO
KOMITBIOTEPA CO CHEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIIAETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JEKIH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

- IIUCbMEHHBIE 3a[aHUs BBIITOJIHAIOTCS Ha KOMIIBIOTEPE B MMCbMEHHOH (opMe;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUISL JIALL C HApYIIEHUSMH OITIOPHO-JBUTATEILHOTO aNIapara:

— JeKIUH 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOI'O JOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJIATCA B YCTHOW (JOPME HMIIM BBIMOJIHSAIOTCS B TUCHBMEHHON
(dopme Ha KOMITBIOTEPE.

[Tpur HEOOXOIMMOCTH MPETyCMaTPUBACTCS YBEITMUCHUE BPEMEHH IS TIOATOTOBKHU OTBETA.

IIponienypa  mpoBeAeHUsT  NPOMEXKYTOUHOH  aTTecTalMu A OOydYaroUIMXCs
YCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAJIbHBIX ICUXO(PHU3NYECKMX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[IpoBenenne mnpoueaypbl OLICHMBAHUS PpE3yJIbTaTOB OOyUeHHUs JIOIYCKaeTcsi C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 1OCTyl K UHQOPMAIIMOHHBIM U Onbiuorpaduyeckum pecypcam B CETH
WuTepHeT Ui Kaxkaoro oOydaromierocs B ¢opMmax, aJalTHPOBAaHHBIX K OIPAaHUYEHUSIM HX
3/10pOBbS U BOCTIPUATHUS MHPOPMAIUH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

— B (hopMe 3EKTPOHHOTO JOKYMEHTA;

2) JUIS TITXUX U CJTIa00CIIbIIIAIIIX

— B IIEUaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) JUIs1 00yYaroIuXcs ¢ HapyIIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

— B IeyaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE YYEBHOI'O ITPOLECCA

VYyeOHbIC 3aHATHS TPOBOATCS B 4-M yueOHOM KOpIyce yHuBepcuTeTa 1o aapecy: 83001,
r. Jloneuk, np. Tearpanbublil, a. 13, yuebnsiii kopnyc Ned, ayn. 260 - yuebHas mabopaTopus
npukiagHo skojoruu Nel, 261 - ydeOHO-mcciemoBarenbckas JIabopaTopusi MPHUKIATHON
skosoruu Ne2 (ananutudeckas), 231 - yueOHast 1abopaTopHsi KOMIBIOTEPHBIX TEXHOJIOTUH;.

Jlis mpoBeneHUs JIEKUMOHHBIX W TPAaKTHUYECKUX 3aHSATHH HCHONb3yeTcsl ydeOHas
nabopaTopus npukiIagHon skonoruu Nel, yuebHo-HccIe0BaTeNbCKas 1ab0paTopust MPUKIIATHOM
skosorun  Ne2, yyeOHO-HMcclenoBaTeNnbCckasi JiabopaTopusi TNPUKIAIHONW 3Kojsorun  Ne2
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000pyI0BaHHBIE MAPKEPHOHN JOCKOH, MyJIbTUMEIUUHBIA MMPOEKTOP U IKPaH, HOYTOYK, KOMIUIEKT
yueOHOI1 Mebenu A7 CTYyIeHTOB, paboyee MecTo npenoaaBaress. Beixon B IHTepHET MpoBOAHOM
niu ¢ ucnosb3oBanueM Wi-Fi, 5 ex. I1K ¢ Beixomom B ceth u 1 en. IIK ¢ BeIxo10M B ceTh (pe3epB).

B y4e6Hoii maboparopuu mpukiIaHOM dKomoruu Nel UMEIoTCs TakxKe

- aTOMHO-a/icopOnoHHbIN criekTpodoTtomeTp C-115 TIK;

- aTOMHO-a1cOpOIIMOHHBIN ciekTpodoTomerp C-600;

-cnektpodoromerp «SHIMADZUy;

-(OTOINEKTPOKOIITOPUMETP

- KOK-2;

- BEChl TOPCHOHHBIE;

-BUCKO3UMETPHUUECKasl yCTAaHOBKA;

-apeoMeTphl 00111eT0 HA3HAYCHUS;

-razoonpeaenutenu ['X;

-pH-metp;

-TepMOCTATHI.

B yueOHO-ucciienoBaTenbCKON J1TabopaTopuu MPHUKIATHOW AdKOJIoTUud No2 HaxOJIsTCS:
CTEHJI Ui MPOBEJCHUS TUIPOAMHAMUYECKUX MCCIENOBAaHUN M HAKIIOHHAs] THAPOJAUHAMUYECKAs
YCTaHOBKA.

Jlis caMoCTOSITeNbHOM pabOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hay4dHo#i OMOMMOTEKM YHUBEPCHUTETa W JAPYTUX DIICKTPOHHBIX OMONIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInYeckoe obecreyeHme, NpeACcTaBIeHHOE B Y4e0HO-METOAMYECKUX KaOuHeTax 4-ro
(ayn.258) yuebHOTO KOpITyca, MaTepHallbHO-TeXHIUYECKast 0a3a yueOHbIX JJabopaTopuii kadenpsl
«DU3HUKN HEPAaBHOBECHBIX MPOIIECCOB, MeTposioruu U 3konoruu uM. N.JI. IToBxay.

B npomecce oOyueHuss CTyAEHTbI HMEIOT BO3MOYKHOCTb MCIOJIb30BaTh YydueOHbIE
matepuansl no gucuuminHe «Ternodusuka», pasmenienHsie Ha maatdpopme Moodle Llentpa
nucrtaHuronHoro oo6pazoanusi PI'BOY BO  «lonl'¥V». C wucnosb3oBaHHEM pecypcoB
1aT(GOpMbl TUCTAHIIMOHHOTO 00Pa30BaHUSI TAKKE OCYIIECTBISIETCS TEKYIUH KOHTPOJIb 3HAHUN
CTYJICHTOB Ha OCHOBE TECTUPOBAHUS U MPOBEPKH PE3YIHTATOB CAMOCTOSATEILHONU PaObOTHI.

11. PEKOMEHJAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTeparypa

1. brikoB, A.Il. Mmxenepuas skoinorusi: yuedHoe nocooue Hosocubupck: HI'TY,
2011.

2. Konwnos, B.b., Konaparsesa, O.B. TeopeTndeckne 0OCHOBBI 3alTUTHI OKPYKAIOIIEH
cpenabl: yaeOHUK a7 By30B MockBa: [Ipomereit, 2018

3. Cornukona, E.B., JImutrpenko, B.I1. TeopeTnueckre 0CHOBBI MTPOIIECCOB 3aIIUTHI

cpenbl 0OUTaHus

11.2.  JlonomHuTeNbHAs IUTEPATYpa

1. AcraxoB, A.C. Ilpupoanble pecypcsl M HalMOHaIbHOE OorarcTBo. MockBa:
Ouneprus, 2010 3BbC JI2.2 Jlapuue, T.A. VYtwmzauus, nepepaboTka M 3aXOpOHEHHE
IPOMBIIIIEHHBIX 0TX00B. OmnopHble kKoHCcHekThl KemepoBo: KemepoBckuili rocynapcTBEHHBIN
yHuBepcurteT, 2013

2. Ca¢ponosa, E. XKurtenu nHoochepst Mocksa: Bpems, 2014

3. Beromkun, A.I'. OCHOBBI MH)XXEHEPHOM 3allMThl OKpY’KaloIIel cpenbl: yueOHoe
nocobue Mocksa|Bonoraa: Uudpa-Uuxenepus, 2016

4. Knunkos, A.C. Ytunuszanus u nepepadboTka TBEPIbIX OBITOBBIX OTXO0JIOB: yueOHOE
nocobue TamooB: U3natensctBo ®I'BOY BIIO «TI'TY», 2015

S. Beromxkun, A.I'. WmxeHepHass 3ammra aTtMochepbl OT BpPEAHBIX BBIOPOCOB:
yuebHoe nocobue Mocksa: Undpa-Nuxenepus, 2016

6. Beromkun, A.I'. UnxeHepHas 3amuTa rufpocdepbl OT COPOCOB CTOYHBIX BOJ:
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yaeOHoe mocooue Mocksa: Madpa-Umxenepus, 2016

7. Beromkun, A.I'. HopmatuBHOE M TexXHHUYECKOe obOecrieueHrne Oe30MacHOCTH
xusHenesTenbHoctd. Yactb 1. HopmatuBHO-ympaBiieHdeckoe oOecnedeHrne 0e30MacHOCTH
KU3HEIEATEIbHOCTH: yaeOHoe mocoone Mocksa: Undpa-Umxenepus, 2017

8. HazapoB BsuecnaB MBanoBuy, Paro3smna Huna MuxaitnoBna Ilepepabotka u
yTUIM3alMs JUCIIEPCHBIX MAaTepHajioB W TBEPABIX OTXO0J0B: YueOHoe mocobue Mockaa:
W3narensckuit nom "Anbda-M", 2014

12. ”THOOPMAIIMMOHHBIE PECYPChHI

1. Poccuiickas rocynapcrennasi oudaunorexka (PI'bY PI'b). — URL: http://rsl.ru
— PexxuM noctyma: aist aBTOpU30B. NOJIb30BATENIEH. —€KCT: 3JIEKTPOHHBIM.

2. eLIBRARY.RU: Hay4Has a5ekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru. — Pexum poctyma: Juiss aBTOpU30B. Mojb3oBaTened. — Tekcr:
3JIEKTPOHHBIMN.

3. Poccuiickas HanuonanabHas 0ubanorexa. — URL: http://nlr.ru — Pesxxum noctyma:
JUJIs aBTOPU30B. TTOJIb30BaTeNeil. — TeKCT: 3JIeKTPOHHBIM.

4. bu6anorexa akanemumn Hayk. — URL: http://benran.ru — Pexxum noctymna: juist
aBTOPHU30B. N0JIb30BaTeNeH. — TEeKCT: 37eKTPOHHBIN.

5. Bbub6amnoreka no ecrecreeHHbiM Haykam PAH. — URL: http://viniti.ru — Pexum
JIOCTYIA: JJIs1 aBTOPU30B. MOJIb30BaTeNIel. — TeKCT: AIeKTPOHHBIN.

6. Bcepoceniickuiik  MHCTHTYT HAay4YHOM M TeXHHYeckod WHGopmanuu
(BUHUTMH). — URL: http://gpntb.ru — Pexxum gocTymna: ast aBTOPU30B. MoJib3oBareneil. — Tekcr:
AJIEKTPOHHBIN.

7. DJIeKTPOHHBII KkaTajor HayuyHoii Oubnuotexu J[OHEIIKOTO TOCyIapCTBEHHOTO
yauBepcutera. — Joneuk: Hb Hdoul'VY, — URL: http://catalog.donnu.education. — — Pexum
JOCTyTA: TIOUCK CBOOOIHBIN, DTIEKTPOHHBIE TOKYMEHTHI — AJis nonib3oBareneit JJoul'y.

8. DeKTpoHHO-0ubuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lorl'Y». —
Honeuk, 2016— URL: http://library.donnu.ru/ — Pexum npoctyna: cBobomusii. — Tekcrt:
AJIEKTPOHHBIN.

9. JiaexTponHblii apxu onIl'Y: pa3aen caiira/ Hb JJonI'Y. — TekcT: 31eKTpOHHBIH
// 9BC Houl'Y: caiit. — URL: http://repo.donnu.ru/ — Pexxum goctymna: cBOOOAHBIN.
10. Hayunas snextponnass Oubnuoreka «KubOepJlenmukay: caiit / Accoruanms

«OtkpbiTast Hayka». — MockBa, 2014 — URL: https://cyberleninka.ru/. — Pexxum npoctyma:
cBOOOIHBIN. — TeKCT: ANEeKTPOHHBIH.
11. DNeKTPOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiT]. — URL:
https://e.lanbook.com — Pexxum gocTtyna: 11 aBTOpU30B. NOJIb30BaTeNel. — TeKCT: 3IeKTPOHHBIH.
12.  9BC HOpaiit: snexkTpoHHas OubnIMOTeUHas cuctema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru — Pexxum mgoctyma: s aBTOPH30B. Moib30oBareneil. — Tekcr:
AIEKTPOHHBIN.

13. IIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusHas nuniensust JJonl'yY Ne 46484614)

2. Microsoft Office (kopnopatuBHas nuuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (sunien3us nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH )

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD st ¢cBOGOIHOTO MPOTPaMMHOTO 0OECTICUCHHS).
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