P ®enepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
. BBICIIIETO 00pa3oBaHUs
1] Bt
i B

u CAHKT-IIETEPBYPI'CKH1I1 TOCYJIAPCTBEHHBIN
APXUTEKTYPHO-CTPOUTEJIbHBIN YHUBEPCUTET

Kadenpa Bomomnons3oBanus 1 3KOJIOTUU

YTBEPXIAIO
HavanpHuk yueOGHO-METOIMYECKOTO YIIPaBICHUS

Mwuxainosa Moanycaro LnpoBoit

noAnnCbIo:
AnHa Muxaiinosa AtHa

OnerosHa OneroeHa

«29» urons 2023 r.

PABOYASI IPOTPAMMA JUCLHUTITAHBI (MOYJIST)

DKOJIOTUA

HarpaBjieHHue oAroToBKHU/crienraibHOCTS 13.03.01 TermosHepreTuka u TEIJIOTEXHUKA

HaNpaBJICHHOCTH (MpodnItk)/cnenunanu3anus 00pa3oBaTeIbHON MPOrpaMMbl DHEPTroodecedeHrne
NpEeATPUATHI

®opma 00y4yeHus: oyHast

Cankr-IlerepOypr, 2023



1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCJ'I}IMI/I OCBOCHHA NUCHUIIMHBI ABJISIFOTCA: IMMOJTYYCHUC CTYACHTAMU 3KOJOTHMYCCKOI'O 06pa3OBaHI/I}I )41
JTUKBUIAIMS TTpoOena B o01ieM GyHIaMeHTaTbHOM €CTeCTBEHHOHAYYHOM 00pa3oBaHUU
3HaKOMCTBO CTYACHTOB C OCHOBaMH (pyHJaMEHTAJIbHOM 3KOJIOTUH;
(bopMUPOBaHKE YKOJIOTHYECKOTO MHUPOBO33PEHHUS U MPEACTABICHHS O YETIOBEKE KaK O YaCTH MPUPOJIBL;
HayyHOe 000CHOBAaHME MTPUPOJTOOXPAHHOMN JAEATEIHLHOCTH.

2. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JAUCHMILUIMHE (MOIYJIK0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHIM I

KOI[ 1 HAMMCHOBAHHUC
KOMIICTCHIIM

Kong n naumeHOBaHME
VHJIUKATOpa JOCTHKEHUS

[Tnanupyemble pe3yabTaTbl 00yUeHUs 10
JTUCITUTLINHE, 00ECTICUNBAIOIINE TOCTIKCHUE

KOMIIETECHIINHU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT
VK-8 Cnioco6en coznaBats u|YK-8.1 IIpoBoaut|3HaeT
MOJJIEP>KUBATH B|uIeHTU(UKALINIO yIPO3bI[OCHOBBI OKOJIOTMM - COCTaB U CBOMCTBa
IIOBCEIHEBHOM JW3HU U B|(OMACHOCTH)  MPUPOJHOIO  M|IKOCHCTEM, IIOTOKM BEIIECTB M HHEPrUU B
npodeccnoHanbHOMI TEXHOTEHHOTO TMPOUCXOXKICHUS [IKOCUCTEMAX, COBPEMEHHBIE HKOJIOTMYECKUe
NEeSTeIbHOCTH  Oe30macHbIe| IS KU3ZHEJCATENIbHOCTU|IPOOIEMBl,  BO3HHUKAIOLIUE B  pE3yjbTare
yCIOBUS YeloBeKa AHTPOIIOTEHHOTO BO3ACHCTBUS
KHU3HEESATEIbHOCTH JUISL ymeer
COXpaHEHUS MIPUPOIHOM BBISIBJISITH IPUYUHBI HETATUBHBIX MU3MEHEHUU B
Cpelpl, obecrieyeHust OKpYyKalomel MpHUpOTHON cpene, (PaKTopbl
yCTONYHUBOTO pa3BUTHUSA Cpelbl,  BO3JCHCTBYIOIIME HA  30POBBE
o0IIecTBa, B TOM YHCJIE MPH YeJioBeKa
yrpo3e M BO3HUKHOBEHUU BJIajJieeT

YpE3BBIYANHBIX CUTyaluid U
BOCHHBIX KOH(JIMKTOB

METOJIaMH aHaJIu3a SKOJIOTHYECKOIO0 COCTOSHHUS
00BEKTOB OKPYKAIOIICH CPeIbI

3. Yka3zaHue MecTa JMCUHMILIHHBI (MO1YJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Hannas aucuuniauHa (Monyib) BkIoueHa B biok «Jducuumnunel, moaynu» b1.0.10 ocHoBHOI
npodeccruoHaabHON o6pazoBaTenbHOi nporpamMmMsel 13.03.01 TerutosHepreTuka U TEINIOTEXHUKA U OTHOCUTCS K
00s13aTeIbHON YacTH y4eOHOro IJIaHa.

No e Iiects A — Koxa u HanMeHoBaHMe WHANKATOPA
/11 pedl YIOIHHe Auct JOCTHOKCHHS] KOMIIETCHITUN
1 |Dusuka OIIK-3.2, YK-1.1
2 [Xumus OIIK-3.3
XuMHus - 3HATh OCHOBBI OOIIIeH U HEOPTaHUUECKON XUMUHU
®du3KKa - 3HaTh 3aKOHBI TEPMOJIMHAMHUKH
Ne Kon n HauMeHoBaHME MHAUKATOpa
[Tocneayrolue TUCIUTITMHBL
/11 JTOCTHKCHHS KOMIIETEHITUN
1 |Be3omacHOCTh KU3HEACATEIHLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
2 |Oxpana Bo3aymHOTO OacceiiHa [K-2.2

4. O0beM DUCHMILIMHBI (MOAYJIA) B 3a4YeTHBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBAa aKaJeMHYEeCKHX
YacoB, BbIJICJICHHBIX HAa KOHTAKTHYH paloTy o0y4yalmmuxcsi ¢ nmpemnojasartesneM (M0 BHIAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aromuXxcst

Bun yueOHOU paboTh

Bcero
4acoB

W3 HuX yackel HA
MPaKTHYECKYIO
MOJITOTOBKY

Cemectp




KonTakTHasi paboTa

32 32

Jlexnmonnskie 3auaTus (JIek)

16 0 16

JlaGoparopusie 3austus (JIad)

[Ipaxtrueckue 3ansatus (I1p)

Muast kouTaKkTHasi padoTa, B TOM YHCJIE:

KOHCYJIBTAINH 110 KypCOBO# padoTe (ITPOEKTY),
KOHTpOJbHBIM paboTam (PI'P)

KOHTaKTHas paboTa Ha aTTeCcTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3aIIiTa KypCOBOH pabOThI
(poekTa); caada KOHTPOJBHEIX padoT (PI'P))

KOHTaKTHas paboTa Ha aTTeCTaLMIO B CECCUI0
(KOHCYJIBbTAIMS TIEpe/ PK3aMEHOM U cllada

Yacbl Ha KOHTPOJIb

CamocrositenbHas padora (CP)

36 36

O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)

qacel: 72 72

3aYeTHbIE e IHHHILI: 2 2

5. Coaep:xkanue IMCUMILVIMHBI (MOAYJIf1), CTPYKTYPHPOBaHHOe MO pas3jgenam (Temam) ¢
OTBEJE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUI0B YUeOHBIX 3aHATHI

5.1. TemaTuueckuil njaaH JMCUUIUIMHBI (MOZYIIS)

yKa3aHuem

KonrakTHas pabdora (1o y4eOHBIM
3aHATHSAM), Yac.

Ne Paznensl mucIuniInHb

JIEKIIUHA

I13 JIP

Cemectp

BCETO

13 HUX Ha
MIPAKTH-
YECKYIO

MIOATO-
TOBKY

W3 HUX Ha
MIPAKTH-
YECKYIO
TIOATO-

TOBKY

BCErO BCETO

W3 HUX Ha
MIPAKTH-
YECKYIO
TIOATO-

TOBKY

CP

Bcero,
yac.

Kon
HHIAMKATOP
a
JIOCTIKEHH
s
KOMIIETEHI]
numn

1. |1 pa3znen. UcTopus skosnoruu

1.1. (UcTopwust sxonoruu 31 2

YK-8.1

2. |2 paznen. lonynsauuu n

O9KOCHCTEMbI

2.1. |[Tomymsiuu ¥ SKOCUCTEMBI 3 2

YK-8.1

3. |3 pasnmen. buornyeckuii 6ananc

B OKOCHCTEMAax

31 buotnuecknit
" |akocucreMax

OaslaHC B| 3 2

YK-8.1

4. |4 paznen. CBoiicTBa YKOCHCTEM

4.1.

CBOIiCTBA IKOCUCTEM 3 2

YK-8.1

5. |5 pa3nen. DHeprus B
HKOCHUCTEMAX

5.1. |DHeprus B sKOCUCTEMAX 3| 2

YK-8.1

6. |6 pa3nen. Dxonornueckue
(bakTopsl

6.1. |Okomorndeckue GakTopsI 3| 2

YK-8.1

7. |7 paznen. [moGanbpHBIE
HKOJIOTHUECKHE TPOOIEMBI




I'moGanpHble  mpolecCHl B
71 ounocdepe: KIIMMATHYECKHE| 5 | o 4 6 VK-8.1
M3MEHECHHMS, baykryarmmn
030HOBOTO CJIOS
AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
7.2. lupupognyro cpexy u ero| 3 | 2 2 3 7 YK-8.1
TOCTIC/ICTBUS
8. |8 paznen. CocrosiHue
OKpY>KaroIlen Cpeibl U 310pOBbE
4eJI0BEKa
8.1 HOpMI/IpOBaHuI/Ie KauecTsa| 4 2 4 6 VK-8.1
OKpY>KaIoIlen Cpeibl
HcTtounuku 3arpsi3HeHus
8.2. |Bozayxa.  Meroasl  OuEHKH| 3 2 4 6 VK-8.1
3arpsi3HEHHOCTH.
83, Ompenenenue ycloBuid coOpoca 3 2 4 6 VK-8.1
CTOYHBIX BOJI B BOJHBIE OOBEKTHI
OneHka KauyecTBa NPUPOJIHBIX
8.4. |POX 1o CatTapHo=) 3 4 3 7 YK-8.1
MUKpPOOHOJIOIrHYECKUM
[IOKa3aTeasm
Onenka KkauecTBa MHUTHEBOM
8.5. |Bogbl 1O opraHonenTHYeCKuM| 3 2 2 4 YK-8.1
IOKa3aTeIsIM
9. |9 pa3nen. Kontposb
9.1. [3auer 3 4 YK-8.1
5.1. Jlekuuu
Ne | HanmenoBanue paszzaena .
. HanmeHoBaHMe U KpaTKOE COJepKaHNE JIEKIIUH
pasn Y TEMBI JICKITHHA
Hcropus sxonoruu
OCHOBHBIE 3Tambl CTAHOBIICHHS JKOJIOTUM KaK CaMOCTOSATENBHOM HAyKH,
COBPEMEHHOE  coJlepKaHue  JUCUMIUIMHBL.  CBsI3b  JKOJOTMH €
1 Hcropus 3xosorumn
DKOHOMHYECKUMH, TEXHHYECKMMH U  COIUAIBHBIMH  JAUCIUTUTHHAMU.
Okonorus — HayyHbli (YHIAMEHT NPUPOJOOXPAHHOW JESATEIBHOCTH.
3Ha4YeHre SKOJOTHUECKOTO BOCIIUTAHHS U 00pa30BaHHS
[Tormynsiuu 1 SKOCUCTEMBI
[TonsiTue OuocucTembl. BHOCMCTHMBI HQIOPTraHU3MEHHOTO YPOBHSI - IPEIMET
skosyorun. [lomymsimm, uX XapakTepUCTHKU U CTPYKTypa. [lemorpaduaeckne
2 Honysuuu u xapaktepucTuku. Poct Hapononacenenuss 3emuu. CocTaB M CTPYKTypa
IKOCHCTEMBI 9KocHCTeMBbl. (DYHKIIMOHANBHBIE TPYNIBl OPraHU3MOB  (IIPOAYIICHTHI,
KOHCYMEHTBI, peAyleHTbl). IIpocTpaHCTBEHHas CTPYKTypa 3SKOCHCTEMBI.
Bunasr sxocucreMm.
buoTtnueckuii 6anaHc B sKOCHCTEMAX
. CuHTe3 W pa3oKeHHE OpraHWYeCKMX BEIIECTB B  JKOCHCTEMaXx.
3 Buomraecxuii bananc 5 ABTOTpOodHBIE U TeTepoTpodHbIe Tporecchl. DOTOCUHTE3 W XEMOCHHTES.
JkocHcTeMax Bunst neixanus. [poaykius u nectpykuus. buotndeckuii 6amanc s3KocucTeM
u 6mocdepsl.
CBoiicTBa IKOCUCTEM
CoBOKynHBIE U 3MEp/KEHTHBIE CBOMCTBa 3kocucTeM. Camoperysisuus B
4 CaoiicTBa 3KOCUCTEM [9KocucTemax. OOpaTHbIE CBS3H. Y CTOWYMBOCTH M CTA0OMIIBHOCTH 9KOCUCTEM U
o6uochepsl. buopaznoobpaszue. KpyroBopoTs! BelecTs.




Pa3Butne »sxocucteM. OKOJIOTMUYECKHE CYKIIECCHM, IPUYMHBI U THUIIBL
[Tpu3Haku 3penocTu 3KOCUCTEM.

DHeprusi B 5KOCUCTEMaxX

DHeprusi B 3KOCUCTEMAX

Hctounuku sHepruu. KauecTBo sHepruu. DHTpONUS U SKceprusi. 3aKOHBI
TEPMOJMHAMHKHU B dKOocHcTeMax. OcoOEHHOCTH MPeoOpa3oBaHUs SHEPTUU B
*uBoi Matepuu. [ToToku sHeprun B MUIIEBbIX Lemnsax. Tpoduyeckue ypoBHU.
DKOJIOTUYECKUE TUPaMUbl. JHEPTETUUECKUE TUITBI SKOCUCTEM

Okonorndyeckue paKTopsl

Okonoruyeckue HakTopsl

Dkonornyeckue (HakToOpbl U UX BO3JICHCTBHE HA OPTaHU3M

Cpena oburtanus u ycioBus cymectBoBanus. Kimaccuduxarms
9KOJIOTUYECKHUX (PaKTOPOB (a0MOTHYECKHE, OMOTHYECKUE U aHTPOTIOTEHHBIE).
O630p BaxHEHmUX (AKTOPOB OKpYXAlOIIEH Cpeapl: TeMIeparypa,
BJIQKHOCTh,  OCBEIICHHOCTh,  COJICHOCTh,  HEAHTArOHUCTHYECKUE U
AQHTarOHUCTHYECKHE B3aWMOOTHOIICHUS! OPraHU3MOB U Jp. DKOJIOTHYECKast
IacTHYHOCTh. CTEHOOMOHTHI M 3BPUOHMOHTHL. 3aKOHBl MHUHUMyMa H
TONEpaHTHOCTH. Jlumutupyromue ¢GakToppl. DKOJOTHYECKas  HUIIA.
B3aumoneiicTBre U KoMIieHcanus (aKTopoB

['mo6asnbHbIE POIIECCHI B
ounocdepe:
KJIMMaTHYECKUE
U3MEHEHUs, QIIyKTyaluu
030HOBOTO CJIOSI

['mobanpHBIE TIpOlIeCCHI B Omocdepe:
(IryKTyaum 030HOBOTO CIIOS

OcHoBHBIE  KIMMaTooOpasywomue  (akropbl. Bo3MoXHBIE  TPUYHHEL
KJIMMaTHYECKUX U3MEHEHHI M UX TIOCJIEACTBHS ISl IPUPOJHBIX SKOCUCTEM H
yenoBeka. O30HOBBIA CIOM M ero 3HadeHue miusi ouocdepsl. "O30HOBEHIE
IbIpEl". B3aMMOCBSI3b HAayKH, TOJUTHKH M OKOHOMHKM TPU OIIEHKE

MI00ATBHBIX TIPOIIECCOB

KIMMaTH4YE€CKHUEC HN3MCHCHUA,

AHTpPONOTreHHOE
BO3/ECHCTBUE HA
MIPUPOJHYIO CPENY U €ro
MOCJIE/ICTBHS

AHTPOIIOT€HHOE BO3/IECTBUE Ha IPUPOJHYIO CPELY U €TI0 MOCIEICTBUS
Buasl 3arpssHeHus OKpyKarolled cpeasl U €ro nocineacTsus. KuciorHsle
JIOX/IM, AaHTPOIIOT€HHOEe 3BTpo(dUpOBaHME BOJOEMOB. BripyOka jecos,
CHIDKEHHE BHJOBOTO Pa3HOOOpa3us M HMX MOCIEACTBHA IS OHOC(EpBI.
B3auMOCBSI3b  OKOJIOTMUYECKUX, JEMOTpapUuUecKuX U IHEPreTUYEeCcKUxX
npo0emM

5.2. IlpakTudeckue 3aHATHS

HaumenoBanue paznena

Ne o
anyy| 1 TEMBI PAKTHECKHX HammeHnoBanue U coiepikaHue MPAKTHYECKUX 3aHATHHA
P 3aHATHI
AHTpPOIIOreHHOE AHTPONOreHHOEe BO3AEUCTBIE HA IPUPOIHYIO CPEly U €ro MOCIEeICTBUS
8 BO3JICICTBUE HA DKooruyeckast pojib JECHBIX 9KOCUCTEM M TOPOJCKUX 3€JICHBIX HACAKICHHUH
HPUPOTHYIO CPENY U €r0 |B  TOJJIEPKAHUM  CTAOMIBHOIO  COCTaBa  aTMOC(EPbl U CHMKECHMS
MIOCIIEICTBHSI 3arpsi3HEHHOCTH Bo3ayxa. Pemienue 3agau
HopmupoBaHue kauecTBa OKpy»Karoliei cpe/ibl
®denepanbHbIl 3aKOH 00 OXxpaHe OKpyxkatomeid cpenbl. HopmupoBanue
3arpsA3HSIOIMX BEIIECTB B 00BEKTAaX OKpyXkarolei cpeasl. HopmupoBanue —
HopmupoBanue kauecTBa N o
9 9 BOKHEHIIMK DJIEMEHT pEryJIMpOBaHUS KadecTBa OKPYKAIOMIEH Cpeibl.
OKpY’KaromIen cpeibl o -
DKOJIOTHYeCcKUi u COLIMAIbHO-TUTUEHHYECKU I MOHHUTOPHHT.
CaHUTapHO-TUTHEHUYECKHE HOPMATHBBl W CIIOCOOBI OIIGHKH KadecTBa
BO3/1yXa, BOJbI, TOYB.
HcTouHuku 3arpsi3HeHUs BO3 yxa. MeTo/1bl OLIEHKH 3arps3HEHHOCTH
Knaccugukamuss MCTOYHHUKOB 3arps3HEHUsT Bo3ayxa. (OCHOBHBIC BHJIBI
Hcrounuku 3arps3HeHus
MCKOIIaeMOI'0 TOIIMBA, 3arps3HSIONIME BEIIeCTBAa, 0Opa3yroIuecs Mpu UX
10 BO31yXa. MeTronbl
CKWTaHWW. BnusHue Ha TPHUPOJHYIO Cpeay M 3J0pOBbE ueloBeKka. Pacyer
OIIEHKH 3arpsi3HEHHOCTH.
Macchl 00pa3yromuxcs BEIIecTB.
[Toka3zarenu 3arps;3HEHHOCTH BO3/IyXa
11 | Onpenenenne ycnopuit Omnpenenenue ycnoBuii cOpoca CTOYHBIX BOJ B BOJIHBIE OOBEKTHI




cOpoca CTOYHBIX BOJI B
BOJHBIE OOBEKTHI

BI/II[I:I CTOYHBLIX BOJ, yCHOBI/ISI X OTBCACHHA B BOIJHBIC OG’bCKTH. Pacqu
HEOOXOIMMOM CTETICHH OYMCTKU CTOYHBIX BOJ, JOMYCTUMOW KOHIICHTpAIIUU
3aI‘p513H5HOH_[I/IX BCIICCTB B CTOYHBIX BOAAX, HOpMaTI/IBHO ,Z[OHyCTI/IMHﬁ C6pOC.
MeToan! OIICHKH SKOJIOTHYECKOTO COCTOSHHS BOTHOTO O0OBEKTA.

Pemenne 3amau

5.3. JJaboparopHbie pabOTHI

HaumenoBanue paznena

pl:;‘)ﬂ Y TEMBI JJA0OPATOPHBIX HaumenoBanwue u conepkanue J1ad0opaTOpHBIX padoT
paboT
DKoyiorudeckue hakTopsbl
6 |Dxomornueckue daxropsi|/labopaTopras pabora "Onpenenenue xecTKOCTH BOIbL. Pacuer cyroynoro
NOTpeOICHUS KaIbIIUs U Maruus"
OneHka KadyecTBa MPHUPOIHBIX BOJ MO CAHUTAPHO-MHUKPOOHOJIOTHYECKUM
O1eHKa KauyecTBa IMOKa3aTeIIsIM
npupoansix Bogno  |HopmartuBHble TpeOoBaHMSA K KaueCTBY HPUPOIHBIX U INUTHEBBIX BOJ IIO
12 CaHUTAPHO- OAaKTEPHUOJIOTHYECKAM,  BUPYCOJOTHYECKMM W Iapa3uTOJOTHICCCKHM
MHUKPOOHOJIOTHYECKHM |[TOKA3aTEIIAM. Mertoubl MHKPOOHOJIOTHYECKOTO aHaiu3a BOJIBI.
IIOKa3aTelIsiMm bakrepuonornyeckuii aHanmu3 NpUPOAHBIX BOJ. OICHKA 3arps3HEHHOCTH
BOJIbI 110 UHIUKATOPHBIM MUKPOOPTaHU3MaM
OlleHKa KauecTBa OreHKa KayecTBa BOJIBI 110 OPTaHOJICIITHYCCKIM ITOKA3aTeIsIM
13 MUTHEBOM Boabl o |HOpMaTuBHBIE TpeOOBaHUS K Ka4eCTBY MUTHEBOM BOJIbl. OpraHoienTuyeckue

OpTraHOJICOITUYICCKUM
IIOKa3aTcJIsIM

IIOKa3aTCJiu. OHpCII@JIeHI/IC MYTHOCTH, IBETHOCTH U 3aIllaxa BOABI.

5.4. CamocrosiTenpHasi paboTa o

OyJaromuxcs

Ne | HaumenoBanue paszaena N
ConeprxaHue caMOCTOSTENbHON paboTh
pa3a| JAUCIUILIMHBI U TEMbI
1 Ucropus sxonorun
N3yueHue AONOIHUTENBHOTO MaTeprala o TeMe, MOAroToBKa K onpocam
2 HOHYJ'ISIHI/II/I u HOI‘IyJ'ISIIII/II/I 1 DKOCHUCTEMBI
SKOCHUCTEMBI N3yueHue AONOIHUTENBHOTO MaTeprasa o TeMe, MOAroTOBKA K OIpocam
3 Buortnueckuii 6ayanc B |buoTHdecknii 6anaHC B BKOCHCTEMAX
SKOCHUCTEMAX N3yueHue AONOIHUTENBHOTO MaTeprala o TeMe, MOJAroToBKa K onpocam
. CBoOMCTBa 3KOCUCTEM
4 CBolCTBa DKOCUCTEM
N3yueHue AONOTHUTENBHOTO MaTepraia o TeMe, MOAroTOBKA K OIpocam
DHeprusi B 9KOCUCTEMAaxX
5 | DHeprus B 5KOCHUCTEMAX
N3yueHue AONOIHUTENBHOTO MaTeprasa o TeMe, MOAroTOBKA K OIpocam
OKkonorudeckue GpakTopsl
6 |Dxomormueckue pakropsr|I3ydeHre NOMOIHUTENLHOIO MaTepUaga Mo TeEME, MOATOTOBKA K OIpOCaM,
odopmIIeHHEe OTYETA T10 JTA0OPaTOPHOU paboTe
I'moGanbpHBIE IpoIIECCh B Onocdepe: KIIMMaTHYEeCKUE U3MEHEHS, (DITYKTYalu
['moGanpHBIE TIPOIIECCH B poll (bep > Garyxryan
030HOBOTO CJIOS
ouocdepe:
N3yueHue AONOTHUTENBHOTO MaTepraa o TeMe, MoAroTOBKa K orpocam
7 KIUMaTHYCCKHE
WU3MEHEHUs, QIyKTyaluu
030HOBOTO CJIOS
AHTpONIOT€HHOE AHTpPONIOT€HHOE BO3/IEHCTBHE HA MPUPOJIHYIO CPEAY U €r0 MOCIEACTBUS
8 BO3JIeiiICTBIE HA BrinosHeHne JOMANTHUX paCUYETHBIX 3aJaHUi, MOArOTOBKA K OIIPOCam

MPUPOJHYIO CPEAY U €ro
TIOCTICICTBHSI




HopmupoBanue kayectBa

HopmupoBanue kadecTBa OKpYKaroIEeH cpebl

9 9 W3ydyeHnne nOpUpPOTOOXPAHHOTO  3aKOHOJATENLCTBA M HOPMATHUBHBIX
OKPYKAIOWICH CPeAbl | KyMEHTOB
VcTouHuKHM 3arps3HEHUS BO3yXa
Hcrounuku 3arps3sHeHus .
BoinonHenue [noMamiHUX pacyeTHBIX 3aJaHHil, W3y4eHHEe HOPMATHUBHBIX
10 BO31yXa. MeTosl
JTOKYMEHTOB
OLIEHKH 3arpsi3HEHHOCTH.
Onpenenenue yenosuii |ONpeenenne yciaoBuii cOpoca CTOUHBIX BOJ B BOAHBIE OOBEKTHI
11 | cbpoca cTounbIX Boa B |BbINONHEHHE JOMAIIHMX PACYETHBIX 3aJaHWi, H3YYEHHE MaTepUajoB II0
BOJHBIE OOBEKTHI TeMe
Onenka kauecTBa Onenka kadyecTBa MPUPOAHBIX BOJ IO CAHUTAPHO-MUKPOOHOIOTHMYECKUM
IPHUPOJHBIX BOA IO [MOKazarensm
12 CaHUTapHO- Odopmienne oruera 1o JIAOOPATOPHOM pabOTe, M3yYCHHE HOPMATHUBHBIX
MHUKPOOHOIOTUYECKUM |IOKYMEHTOB
MOKa3aTeJsIM
Onenka kauecTBa OrneHka KayecTBa MUTHEBOM BOJIbI 10 OPTaHOJICTITUYECKUM ITOKa3aTeNsIM
13 NUTHEBOM BOABI IO [Odopmitenne ordera mo 1abopaTopHON paboTe, M3ydeHUE MATCPUAIOB TIO

OpPTraHOJICIITUYICCKUM
IIOKa3aTCiIsiM

TEMC




6. MeTonuyeckue MaTepuaJibl IJIs1 CAMOCTOATEILHON padoThl 00yYAOIIMXCS MO QU CHUILINHE (MOIYJII0)

BaxHeWmuM 3TanomM OCBOEHUS IUCIHIUIMHBI SIBJISETCS CaMOCTOATENbHAs paboTa O0Yy4aromuxcs C
UCIOJIb30BAHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTH.

B 06bem caMOCTOSTEIbHOM PAOOTHI 110 JUCHUILIMHE BKJIIOYAETCS CIIEAYIOIIEe:

- U3y4€HHE TEOPETUYECKHX BOIIPOCOB 10 BCEM T€MaM JIUCLUILINHBI;

- UI3YUCHUC HOPMATUBHLIX JOKYMCHTOB

- BBIIIOJIHCHUE PACUCTHBIX JIOMAITHUX 33/IaHUH;
- o(popMIICHHE OTYETOB I10 JTAOOPAaTOPHBIM paboTam

- HIOAI'OTOBKA K 3a4YCTy

Bce HeoOXxoanMble MaTepUabl ISl TIOJTOTOBKU K TEKYIIEH U TPOMEKYTOUHOM aTTeCTalliid UMEIOTCS B
MOODLE (kypc «Dxoyiorusi»): BHUIEO3aIHUCh JICKIHWHA, MPE3ECHTAIMH W TEKCTOBBIC (aiyibl, MaTepualbl K
MPAKTUIECCKUM U J1a00paTOPHBIM 3aHSITHSIM.

3ajorom YCIICHIHOI'O OCBOCHHA

MPAKTUYECKHUX U TAOOPATOPHBIX 3aHSATHIA.
I/ITOFOM HU3YyUYCHUA AUCHUILIIMHBI SABJIACTCA 3a4CT, KOTOpBIﬁ IIpOBOAUTCA B (bopMe KOMHBIOTepHOTO
Tectunoranue R MOODLE

JUCHHUITIINHBI «OKonorus» SBIAETCA 00sg3aTeIbLHOE IOCCIICHUEC

7. OueHo4Hble MATEPUAJIbI JJsi NMPOBeAEeHNUs] TEKYIero KOHTPOJsSI yCIeBaeMOCTH M NMPOMEKYTOYHOM
arrecTauvy 00y4armMXCcs N0 JMCUHUILINHE (MOLYJII0)
7.1. IlepedyeHb KOMIIETEHIIHI ¢ yKa3aHUEM ATaIoB UX (YOPMHUPOBAHMS B MPOILIECCE OCBOCHUS AUCIMITITUHBI

KOI[ 1 HAMMCHOBAHUC

Ne KonTponupyemsbie pazieisl AUCIUILTUHBI . Bun onienouynoro
HUHMKATOPa KOHTPOIUPYEMOM
/1 (Motyis) cpencTaa
KOMIETEHIINH
1 [Mcropus skonoruu YK-8.1 TECTBI
2 |llomynauuu U 3KOCUCTEMBI VK-8.1 TECTBI
3 |buoTtHueckuii 6anaHC B 3KOCHCTEMAX VK-8.1 TECTHI
4 |CpolicTBa 3KOCHCTEM YK-8.1 TECTBI
5 |DHeprus B SKOCHCTEMAX YK-8.1 TECThI
TECTBI OTYETHI 1o
6 |Dxkonorudeckue GakTOPHI VK-8.1 ’
nabopaTopHbIM paboTam
I'moGanbHbie  mpolecchl B Ouocdepe:
7 |knmuMmaTHyecKkue W3MEHEHMs, (QIyKTyaluu YK-8.1 TECThI
030HOBOTO CJIOSI
AHTPOITOTEHHOE BO3JICHCTBUE HA MPUPOIH
8 P 8 PHPOIHYIO YK-8.1 TECTHI, pEeIICHHE 3a71a4
CPEly U ero MOoCIeICTBUS
HopmupoBanue  kadecTtBa  OKpy»Karolleu
9 PMHD py B YK-8.1 Pemenue 3agau
CpEJIbI
Wcrounuku 3arps3HeHuss Bo3ayxa. MeTonbl
10 p AyX a VK-8.1 Pemenue 3amau
OIICHKH 3arpsI3HCHHOCTH.
Ornpenenenne ycJioBuil cOpoca CTOYHBIX BOJI B
11 pea Y p A VK-8.1 Pemrenue 3amay
BOJIHBIE OOBEKTHI
Onenka KadyecTBa MPHUPOJHBIX BOJX  TO .
1 PHPOI A Otyer mo mabopaTopHOit
12 |canuTapHO-MHKPOOHOIOTHYECKUM YK-8.1 paore
MOKA3aTeNsIM
13 Onenka KauecTBa TMUTHEBOM BOJBI  TIO VK-8.1 Ot4der mo abopaTOpPHOA
OPTaHOJICITHYSCKUM TTOKa3aTeIISIM ) pabote
14 |3auer YK-8.1




7.2. TunioBbIe KOHTPOJIBHBIC 3aJaHMSI HJTM MHBIC MaTePHUaIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, HEOOX 0 TUMbIC
JUTSL OTICHKY 3HAHUH, YMEHHI U HABBIKOB | (MJIH) OIBITa MPO(EeCCHOHABHON EATENBHOCTH, XapaKTePU3YIOIIHX
3Tanbl GOPMUPOBAHUS KOMIIETCHIIHI B IIPOLIECCE OCBOCHUS AUCIIUTIINHBI

[Tpumepsl TUTIOBBIX 3a/1a4 - JUIS TPOBEpKH CHOPMUPOBAHHOCTH WHIMKATOPA TOCTHIKEHUS
xommeTenuu YK - 8.1

1. OmpenenuTh 3aTpaThl KUCIOPOAa U KOJUYECTBO BHIOPACHIBAEMBIX I'a3000pa3HBIX MpUMECEd  IpH
C)KUTraHuy 32 ThIC. TOHH CJIAHIIEB ¢ dJIeMeHTHBIM coctaBoM: C — 68, H—-9, 0 -16,5, N-1,5, S-5,0%. Kakas
Macca JpeBecuHbI Oepe3bl ¢ xumuueckuM coctaBoM: C- 50,2, H- 6,3, O- 43,0% nomkHa ObITh CHHTE3UPOBAHA B
JIeCy JUIs OJIepKaHust OajaHca B OMOTEXHOIICHO3e?

2. Omnpegenuts KonmuecTBO oOpaszyromierocs CO2 u BOIBI MPU CKUTAHUU 26 THIC. TOHH
npupoHoro raza (metan — 80, mponan — 20%). Kakast riioma s TMXTOBOIO Jieca HEOO0X0IUMa JJI TOTO, YTOOBI
MOTPEOUTh TaKOe KOJIMYECTBO YIIIEKUCIIOTO Ta3a , €Clii  XUMHYECKUi coctaB apeBecuubl C- 50,4; H- 6,0; O-
43,1%, a To0BOM MpUPOCT cocTariseT 7,2 m3/ra .

3. TpeOyetcst 11 OUYUCTKA CTOYHBIX BOJ, €CJIM KOHIEHTpAIM MeAU B CTOYHBIX Bogax 0.07 mr/m, pacxon
CB — 25 M3/c, pacxon Boabl B peke — 1700 m3/c, koaddunuent cmemenus — 0.8, KOHIIEHTpAIUs MEIH B BOJIC
pexu — 0.0002 mr/m, ITJIK — 0.001 mr/n? PaccunTarh nmpeneiasHO JOIMyCTHMBIN cOpoc.

4. CTouHBIC BOABI COAEPIKAT JUOYTHIIOBBINA 3pUp, TMMETUIAMUH | AUMETUIKETA3UH B KOHIICHTPAIHAX
0.017 mr/m, 0.009 mr/m u 0.01 mr/n coorBeTcTBeHHO. Pacxon crounbix Box — 90 m3/c, pacxon Boasl B peke — 1900
Mm3/c, koapduuuent cmemenus — 0.9. B Bome BomoToka mepednciieHHbIE BemecTBa OTCyTCTBYHOT. [1/IK
muOyTtuinoBoro 3¢upa — 0.0015 mr/n (Tokcukonorndeckwuii JINB, 2-it kmacc omacHoctn), numerninamunaa — 0.005
mr/n (tokcukonorudeckuit JIIIB, 3-i k. omacHocTH), a quMerniakerasuHa — 0.01 Mr/n (TOKCHKOJIOTHYeCKHUit
JIIIB, 1-i k1. omacHOCTH). MOXHO JIn cOpachiBaTh CTOYHBIE BOABI 0€3 OUYMCTKH?

7.3. Cucrema OLEHUBAHUS pE3yJIbTaTOB OOY4YEHMsI MO AUCLMILIMHE (MOIYJIO) MPHU MPOBEAECHUU TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTH

O1eHKa «OTIUYHOY 3HAHUS:

(3auTeHo) - CUCTEMaTH3UPOBaHHbIE, TTyOOKHE U MOJTHBIE 3HAHUS TI0 BCEM pasjenamMm
JTUCIUTIIIMHBI, @ TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXOJISIINM 32 TIPEIeIbl yaeOHOU
IpOrpamMMmBbl;

- TOUHOE HUCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTHH, CUCTEMATHUYECKHU IPaMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U INTYOOKOE YCBOEHUE OCHOBHOM U IONIOJHUTENIbHOMN TUTEpaTyphl,
pPEKOMEHI0BaHHOM paboyeil mporpaMMoii o JUCHHUIUIMHE (MOTYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHLCS B TEOPUAX, KOHLENIUAX U HANPABICHUAX AUCLUIIINHBI U
JTaBaTh UM KPUTHYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYrUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TEOPETUYECKHEe 3HAHUsI [ BBIOOpa METOIUKHU BBITOJHEHUS 331aHUH;
- IPaMOTHO 0OOCHOBBIBAET XO/1 PEIICHUs 3a/]1a4;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTAapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (peKTUBHO UCIIOSIF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 3a1aHUI




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJIHbIE U CHCTEMATU3UPOBAHHBIC 3HAHMS 110 TUCLUIIINHE;

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi IO TUCHUTIIUHE (MOTYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET JejaTh 000CHOBAaHHBIE BHIBOJIBI;

- BJIaJICET UHCTPYMEHTAPUEM 10 JUCLUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
IIOCTAHOBKE U PELIEHUH HAyYHbIX U IPO(PECCHOHANBHBIX 3a1a4

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3AHATHUSAX, YIACTUE B IPYIIIOBBIX
00CYyXE€HUAX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/1aHUI;

- CPEHUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEeHU BBIOUPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHuil;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIH MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAaHHOHN paboyei mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIPOCHI, yMEHHE JICJIaTh BHIBOJIBI O€3 CYIIICCTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLUEMIUAX U HAIPABJICHUAX 1O
JUCIUIUIMHE U 1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEINOJABATEINS PellaTh CTAHIAPTHBIC 3ada4K
HaBBIKH:

- paboTa 1o pyKOBOACTBOM IPETOIaBaTENs HAa TPAKTUYECKUX 3aAHITHIX,
JIOITYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHEHUS TIPU 0OOCHOBAHUH AJITOPUTMA BHITIOJIHEHUS 3aJaHU I

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX HICTOUHUKOB, PEKOMEH/I0BaHHbIX paboyel mporpaMmoi 1o
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asiBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HABBIKOB CAMOCTOSTENIbHON PabOTHI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBHIIOJHEHMS 3aJaHUN

7.4. Teopernueckne BONPOCHI W IPAKTHUYECKUE 3aJaHMs Ui TPOBEICHHsS IPOMEKYTOYHOM aTTeCTaluuu
o0y4aroImuxcs, HeoOXOAUMBbIC JUIsl OLICHKU 3HAHWH, YMEHHH M HABBIKOB U (WJIM) OMbBITa NPOGECCHOHATBLHOMN
NESTETPHOCTH, XapaKTEPHU3YIOMIUX dTambl  (OpMUpPOBaHUS KOMIIETEHIIMA B  TIPOIIECCE  OCBOCHUS
00pa30BaTEILHON IPOrPAMMBL




7.4.1. TeopeTudeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTalli 00yJaroIInXCst
Bomnpock! k 3auery:
. OCHOBHBIE 3TaITbl B UCTOPUU KOJIOTHH.
. [Ipenmer sxonoruu. buocrcreMbl HATOPraHU3MEHHOTO YPOBHS
. [TormynsiuOHHBIE CUCTEMBI M UX XapaKTEPUCTHKH.
. Cocras sxocucreMsl. buonienos u 6uoromn. [IpoctpancTBeHHAsI CTPYKTYpa SKOCUCTEM
. CoiictBa sxocuctemsl. [IpuHINT 3MEpIKEHTHOCTH.
. O6pazoBaHue 1 pasznoKeHUE OPraHnYecKUX BELIECTB B Onocdepe.
. BzaumoeiictBue aBTOTpO(HBIX U TeTepOTPO(HBIX MPOIECCOB.
. [IpoayKkiMoHHO-IECTPYKIIMOHHBIN Oalanc B Ouocdepe.
Camoperymsiius sxocucteM. OOpaTHBIE CBS3H
. CTaOuIbHOCTB 9KOCHUCTEM.
. THIBI yCTONYMBOCTH 3KOCUCTEM.
. DKOJIOTUYECKUE CYKLIECCUU.
. [IpU9YMHBI U THITBI CYKIIECCUH.
. HazemHbIe 1 BOJHBIE HIKOCHCTEMBI
. AHTpOTIOT€HHBIE SKOCHUCTEMBI: TOPOJ U arpO’KOCUCTEMA.
. OTnuuus TpUPOIHBIX IKOCUCTEM OT aHTPOMOTEHHBIX.
. 3aKOHBI TEPMOJTUHAMUKH B SKOCUCTEMAX.
. Outponus. CiocoOHOCTh MPUPOJHBIX CUCTEM COXPAHATh YIOPSAIOUYECHHOCTb.
. KaduecTBO 3HEprum u 3kceprus.
. [Ipeobpa3zoBanue YHEPTUH B )KUBON MaTepUH.
. Tpoduueckue nenw.
. Tpoduueckue ypouu. 3akon Jlunnemana
. DKOJIOTUYECKUE TUPAMUIBI.
. DHEPreTUYEeCKUE TUIIBI SKOCHUCTEM.
. Cpena obuTaHus U yCIOBHSI CYIIECTBOBAHUS.
. Knmaccugukanus skonornyeckux GpaxTopos.
. AGMOTHYECKHUE IKOJOTHYECKHE (PaKTOPBHI.
. AHTaroOHUCTHYECKNE OTHOIIIEHUS B IPUPO/IE.
. Heantaronucrudeckue oTHOLICHHS B IPUPOJIE.
30. Dxomoruueckue Huim. [Ipasumo ['yaze.
31. 3aBUCUMOCTb XHU3HEJIEATENPHOCTH OpPraHW3Ma OT KOJMYECTBEHHOI'O 3HAUYEHHUsS HKOJOTHYECKOro
(dakTopa
32. Dkosoruyeckas miacCTHYHOCTb.
33. CTeHOOMOHTHBIE U IBPUOMOHTHBIE OPraHU3MBI.
34. 3aKk0oHBI MUHUMYMa U TOJIEPAHTHOCTH.
35. JImMuTHpYIOIIHE SKOIOTHYECKHE (DaKTOPBI M X 3HAYEHUE [T IPUPOJOOXITIPAHHON IEATEIIHHOCTH.
36. CoBMeCTHOE BIMSIHUE M KOMIIEHCALUS KOJIOTHYECKUX (PaKTOPOB
37. Knumatndyeckne U3MEHEHHUs: BO3MOXHBIE PHYUHBI M TTOCIIEICTBUS
38. «O30HOBBIE JBIPHI».
39. KucnoTHbsle 10K IH.
40. Bunpl 3arps3HeHUs] OKpYKaroliei cpeibl
41. AuTponoreHHoe 3BTpo(UPOBAHNE BOJOEMOB.
42. BoipyOka necoB. Jlerpanarus Ha3eMHBIX SKOCHCTEM.
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7.4.2. IlpakTryeckue 3aaHus 1J1s POBEICHHs IPOMEKYTOUHOM aTTecTali 00yJaromuxcst
He npenycmorpensr

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThI (poeKTa) (MIPU HATUYNHN)
KypcoBas paboTa (mpoeKT) He TPeayCMOTPEHBI

7.5. Metoauueckue MaTepHabl, ONpeAesstore MPoLeaypbl OLleHUBaHHs 3HAaHUN, YMEHUH, HAaBBIKOB U (WJIN)
OTIbITa MPO(PECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIIETEHLINN



[Tpouenypa mpoBefeHHs] MTPOMEXKYTOUHOM aTTeCTallud U KOHTPOJIS YCIEBAEMOCTH PErjaMeHTHPYETCs
JIOKQJIbHBIM HOPMATHBHBIM aKTOM.

[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH TpPU MPOBEACHUH TEKYLUIETO0 KOHTPOJIS
npuBeqeHa B 1. 7.2. TUNIOBbIe KOHTPOJIbHBIE 33/1aHUS TEKYILEro KOHTPOJIS IPUBECHHI B I1. 7.3.

[TpomexyTouHas aTTecTanusi MPOBOAUTCS B (GopMe 3ayeTa.

3ader MpPOBOAMTCS B YCTHOW ¢opme

(cobecenoBanue). B ycioBUSAX AMCTAaHIIMOHHOIO OOYY€HHUS IPOBOAUTCS KOMIIBIOTEPHOE TECTHPOBAHHUE B

MOODL.

7.6. Kpurepuu onieHuBaHus cCPOPMUPOBAHHOCTH KOMIIETEHIIMIA TP MPOBEACHUN IPOMEXKYTOUHOM aTTeCTallH

Kpurepun
OLICHUBAaHMS

YpoBeHbL OCBOCHUS U OLIEHKA

Ornenka OneHka
«HEYJOBIICTBOPHUTENb | «yHOBIETBOpUTENHH | OLIEHKA «XOPOLIO» OueHkKa «OTJIIMYHO»
HO» o»
«HE 3aUTEHOY «3a4TEHOY
VYpoBeHb OCBOEHHUSI | YPpOBEHb OCBOEHHUS | YPOBEHb OCBOEHUS YpoBeHb OCBOECHUS
KOMIIETEHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IPOABUHYTHIN. «BBICOKHI».
Kommerenium ge Kommerenmn Kommerenun Kommerenmn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMCHWS ¥ HABBIKU HE
chopMUpPOBaHBI

0a30BbI€ CTPYKTYpBI
3HaHUU. Y MeHUs
(dbparmMeHTapHbI 1
HOCSIT
PENPONYKTUBHBIN
Xapaxrep.
JlemoHCTpHpYETCS
HU3KHUU YPOBEHb
CaMOCTOSITEIbHOCTH
IIPAKTUYECKOTrO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
pPENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3a/IaHM.
JleMoHCcTpUpyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSATEIIBHOCTH
YCTONYUBOTO
MPAaKTUYECKOTO
HaBbIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIIHO PUMEHSIIOTCS
K PELICHUIO KaK
TUIIOBBIX, TAK U
HECTaHJAPTHBIX
TBOPYECKHUX 3aJJaHU.
JemoHcTpupyeTcs
BBICOKUI YPOBEHb
CaMOCTOATENIBHOCTH,
BBICOKAs aJallITUBHOCTD
MIPAKTHYECKOr0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MIPAKTUICCKHUE 33 TaHUS
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUIECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISICTCS, €CIIM CPEe/IHEE apru(PMETHUSCKOE HAXOAUTCS B HHTEPBAIIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIIICTCS, €CIIU CpeIHEee apru(METHUECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUATBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHILIMHBI (MO1YJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
oHHBIIT aapec DbBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 [IBetkoBa JI. U., AnekceeB M. 1., Kapmasunos ®. B., HeBepona-/[3uonaxk E. B.,
IIserkoBa JI. M., Dxonorus, Caukr-Iletepoypr: HoBwlii sxypHan, 2012
JlomoJIHUTEIBLHAS JIUTEPATYPA
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[TamkeBuy M. A., UcakoB A. E., Ilerpos M. C., IlerpoBa T. A., Dkomnorus,
1 |Cankr-TlerepOypr: HarnuoHaIBHBI  MHHEPATBHO-CHIPHEBONW  YHUBEPCHTET
«[opHBIY, 2015

http://www.iprbooksh
op.ru/71711.html

https://www.studentli
brary.ru/book/ISBN9
785778216020.html

2 Jlapmukun B.B., I'yce K.I., Ilpomsinuiennas skomjorus. JlabopaTopHbiit
npaktukym, Mocksa: HI'TY, 2011




HoBukoB B. K., Meroauuecknue peKkoMEHAAUUHU 10 IPAKTHYECKUM
1 (ceMMHApCKUM) 3aHATUAM 110 JUCLHMILIMHE «JKOJIOTHsS M MHeHepHas 3ammrta| http://www.iprbooksh
OKpyXaromei cpens», MockBa: MOCKOBCKas TOCYJapCTBeHHas akagemus| Op.ru/97315.html

BOJIHOTO TpaHcnopTa, 2020

OO6yuaromuecs u3 ynciaa nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH) SJIEKTPOHHBIMU
o0pa3zoBaTeNbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSM HX 310POBBSI.

8.2. Ilepedyenp pecypcoB MHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTH «VHTEepHET», HEOOXOIUMBIX IS
OCBOCHMS JTUCITUTUTHHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «HTepHeT» DIIEKTPOHHBIN ajpec pecypca

Oxogoruueckuii noprana Cankr-IleTepoypra www.infoeco.ru

Odunmanbuplii calT MMHUCTEPCTBA TNPHUPOJIHBIX PECYpPCOB U

WWw.mnr.gov.ru
sxosoruu PO g

OdunmanbHpIf calrt ®denepanbHON CITYXKOBI o
TUIPOMETEOPOJIOTMH W MOHHUTOPUHTY —OKpyKatomeil —cpenst|WWw.meteorf.ru
(Pocrunpomer)

www.kodeks.ru

CupasouHo-1paBoBoi pecypc «Komekc"

8.3. Ilepeuens coBpeMeHHBIX MPOoheCCHOHATIBHBIX 0a3 TaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DNEeKTPOHHBIN ajpec pecypca

EnuHblil  25IEKTPOHHBIM  pecypc  y4eOHO-METOAMYECKOM JIUTepaTypbl

CIIeTACY www.spbgasu.ru

OenepanbHblii  0Opa3oBarenbHBI mopTran "EnuHoe OKHO JocTyma K

http://window.edu.ru
00pa3oBaTeILHBIM pecypcaM” P

DIIeKTPOHHO-OMO IO T Has crcTeMa m3narenscrea "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-O0MOIMOTEeYHas cucTeMa n3aarensersa "Jlans" https://e.lanbook.com/
OnektpoHHas 6ubimorexka Upouc 64 Ihl;[;[;)://ntb.spbgasu.rullrb|364r_p
Cucrema aucrannuoraoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/
Nudopmanmonno-npaBoas 6a3a nanasix Kogeke 235://gawdata'Ian'Spbgasu'rU/d
WNudopmannonHo-npaBoBas cucrema KoHCyabTaHT Waw.lan.spbgasu.niConsultant
patt P Y Plus ADM

\\law.lan.spbgasu.ru\GarantClie

WNupopmannonHo-npaBoBas cuctema [ apant nt

8.4. IlepeueHb HMH(POPMAIIMOHHBIX TEXHOJOIMH, HCHOJb3YEMBIX MpPHU OCYIIECTBICHHH OOPa30BaTEIBbHOTO
mporecca IO JUCHUILIMHE, BKJIKO4Yas MEpedYeHb JIMIEH3UOHHOTO M CBOOOJHO  paclpoCTPaHsIEMOro
IPOrpaMMHOT0 0OecreueHust

Crnioco6 pacrpocTpaHeHus
Haumenosanue (JIMIIEH3MOHHOE MJIU CBOOOTHO
PaACIPOCTPAHSIEMOE)

Horoop Ne /132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

Horosop Ne ®-31/2020 ot 17.03.2020
DkoJjor r. OOO '"®dupma Hurerpan".
JIniensus 6eccpounast

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeH e TUCITUTUTMHBI
Caenennsi 00 OCHAIMEHHOCTH YUY€OHBIX ayIUTOPHI M TOMENIEHHUH JIJIT CAMOCTOSITSIILHON PaOOTHI

HaunmenoBanue yueOHBIX ayuTopuil 1 moMmemennii|  OCHaAIIEHHOCTh 000PYIOBAHHEM M TEXHUUYECKUMH
JUTSL CAMOCTOSITEIbHON pabOThI CpelcTBaMu O0yUeHUs




50. VYuyeOHBIE ayaUTOpUU TS

JICKIIMOHHBIX 3aHATHI

MIPOBEICHUS

YueOHast aynuTOpHsl Ui TPOBEACHUS  3aHATUN
JEKIMOHHOIO THWIA, KOMIUIEKT MYJIbTUMEIUWHOIO
obopymoBaHus (mepcoHambHbII KOMITBIOTED,
MYJIBTUMEINHHBIA TPOEKTOP, JKpaH, ayAHOCHCTEMA),
JOCKa,  DKpaH, KOMIUIGKT  ydeOHOW  mebenw,
noakaoueHue Kk kommbroTepHor cetu CIIOIACY,

BbIx0a B MMHTEDHET

50. Ilomemienus 1yist CaMOCTOSATEIBHON PabOThI

[Tomerenue s caMOCTOATEILHON PaOOThI (YUTATBHBIN
3an oubmmoreku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
s gmn ¢ OB3  (cucremHbId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«utepHeT» U o0ecreyeHreM JI0CTyNa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
1O Microsoft Windows 10

50. VYueOuas mnaGoparopust OOImEl SKOJIOTHH,
XUMHH BOJBI U TEXHOJIOTUU OYUCTKU CTOYHBIX BOJT
2-s1 KpacHoapmetrickas yi. 1. 4

Ayn. 16, 501,506

Huctunsatop; BeimsokHol mikad; BeiTskHON mKad;
XmagorepMocTaT; Xmnagorepmoctar,; Mukpockon 1- 20;
XuMuyeckas rnocyzaa;

ONEeKTpOIIMTKAa  KBapl;  AHaIM3aToOp  JKUAKOCTHU
«Dmoopar-02-3M» ¢ mpUCTABKOW JUIsl ONpeneacHUs
XIIK; Iopratusnsiii Typougumerp HACH mon. 2100P;
Onokynstop [19-0244 mectumectnbiii; Konopumerp
K®K-3; IIpubop BakyyMHOIo (pUIbTPOBAHUS;

Crenn naGopatopusiii; Tepmopeaktop; LlenTpudyra
nactonpHas OIIH-8; Becbr maboparopueie GX-400;
pH-merp xapmanubii pHep2 ¢upmer HANNA;
QunbTpanonHas  KonoHka; Onekrpomedb  SNOL;
OnpITHAasgs yCTaHOBKa MO HMIEIUIEPHOM (IIOTalNH;
Marnutabie Memanku; Becst BJITD-1100; Cymmibabii
mkap CNOL; pH-merp 98127; AkBagucTUILIATOP
A2-10; Crenn: T'mapaBnuueckuit n0tok; CreHn:
I'mppaBnnueckue conporusnenus; Crena: Mcereuenue
KUJKOCTH Yepe3 OTBEPCTHUS U HACAJIKU

Crenn: Hacocnele  ycranoBku; IlorpyxkHoil Hacoc
«'pynndoc»;  Taxomerp; [lozarop NUNETOUHBIN;
Kapmannsiit pH-metp HI 98103

AHanuzaTop pacTBopeHHoro kuciopoga MAPK-30203;

Crnektpoporomerp I13-5400BU; pH-merp  98127;
Muxpockor 1-20.
50. VYuyeGHble ayauropuu ans  nposeneHus|Komruiexrt MYJIBTUMENUHHOTO 00opy0BaHUs
MIPAKTUYECKUX 3aHATHUH, KypCOBOTO|(TIepCOHANbHBIH KOMIIBIOTED, MYJIbTUMEIUIHBINA

MPOEKTUPOBaHUS (BBIOJHEHUSI KYpPCOBBIX DPaboT),
TPYIIOBBIX W WHIWBHIYaTbHBIX KOHCYJIBTAIUH,
TEKYIEr0 KOHTPOJIS U POMEKYTOUHON aTTeCTallun

MPOEKTOpP, OSKpaH, ayJUOCHCTEMa), JIOCKA, KOMIUIEKT
yaeOHON MeOeNn, TOAKITIOYeHHEe K KOMITBIOTEPHOU CeTH
CIIGI'ACY, Bbixoa B HTEpHET

I[J'IH WHBAJIWJIO0B U JIUII C OB3 obOecneunBarOTCs CIICHHUAJIBHBIC YCIIOBUS IS TMOJTYYCHUA 06pa3OBaHI/I${ B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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