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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
[enssMu OCBOCHUS AUCIUIUIMHBI SBJISIFOTCS: TIOBBIIIEHHE IPAMOTHOCTH B MIEPHOJ SKOJIOTUYECKOTO
KpHU3HCa U JIMKBUAIMA pobena B o01ieM GpyHIaMEeHTaIbHOM €CTECTBEHHOHAYYHOM 00pa30BaHUU

CTYJEHTOB.

3aﬂa‘{aMI/I OCBOCHU AUCHUIIINHBI ABJIAIOTCS:
3HAaKOMCTBO CTYACHTOB C OCHOBaAMU (bYHHaMeHTaHBHOﬁ OKOJIOTHH,
(bOpMI/IpOBaHI/Ie 9KOJOI'MY€CKOro MUpPOBO33PCHUA U IMPECACTABIICHUA O YCJIOBCKE KaK O YaCTHU

PUPOJIBI;

HAay4YHOC 000CHOBaHHE HpHpOI[OOXp&HHOfI JACATCIIbHOCTH.

2. [lepeyeHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JMCHHUILINHE (MOAYJ/II0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHHUC
KOMIICTCHIIM U

KOI[ N HAUMCHOBAaHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3ynabTaThl 00yYEHHS 1O
JTUCIUILINHE, 00eCTIeYNBAIOIIUE IOCTHKEHUE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT

OIIK-1 CnocobeHn pemiath
3a1a49u MpoQecCHOHATBHON
JICATEIIbHOCTH HA OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX OCHOB
€CTECCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TAaKXX€ MAaTECMAaTHUYCCKOT'O
armnapara

OIIK-1.10 IIpoBOaUT OLIEHKY
BO3/ICUCTBUS TEXHOT'€HHBIX
(aKTOpOB Ha COCTOSIHUE
OKPYKaroILEe cpebl

3HaeT
OCHOBHBIC 3aKOHOMEPHOCTH
(YHKIMOHMPOBAHUSL TPHUPOJIHBIX SKOCHCTEM,
3KOJIOTUYECKHUE TMOCIEICTBUS aHTPOIIOT€HHOTO
BO3JCHCTBHUS

yMmeeT
MPOBOJAUTH OLICHKY 3KOJIOTHYECKOTO
COCTOSIHUSI OKPYXKAIOIIEH Cpeibl

BJIajieeT

HaBbIKaMH HHTCpHpCTalnn PE3YyIbTAaTOB

OKCIICPUMCHTAJIbHBIX HCCIIEOBaHUM

VK-8 CrocobeH co3naBarh
Y TIO/IJIEP)KUBATH B
TTOBCETHEBHOM KN3HU U B
npodecCuoHATbHON
JIeITEeIILHOCTH Oe30I1acHEIe
YCIIOBHSI
JKU3HEJEITCILHOCTH JJIs
COXpaHEHHUs IPUPOTHON
cpenbl, o0ecreueHus
YCTOWYMBOTO Pa3BUTHUSA
00I1IeCTBa, B TOM YHCIIE
IIpH yrpo3e U
BO3HUKHOBEHHUU
YPE3BBIYANHBIX CUTYAIIUH
Y BOEHHBIX KOH(JIMKTOB

VYK-8.1 IIpoBoaut
UACHTU(DUKAIIIO YTPO3bI
(omacHOCTH) MPUPOTHOTO U
TEXHOTEHHOTO TIPOUCXOXKICHUS
JUISL )KU3HEJESTENIbHOCTH
4esioBeKa

3Haer

COBPEMEHHBIE  JKOJIOTMUECKHE  IPOOJIEMBI,
BO3HHKAIOIIME B PE3YNBTATE€ aHTPONOIEHHOTO
BO3JICUCTBUS HA IPHUPOJHYIO Cpely M HX

MOCNIEACTBUSL  JUIsl  3JI0pOBbS  4EJIOBEKa,
HOPMAaTUBHBIC Tp€6OB aHUus K KaucCTBY
OKpY>Karolleu cpebl

yMmeer

IIPOTHO3UPOBATH IIOCJICACTBHUA

MPOU3BOJCTBEHHO-X035IMCTBEHHOM
JEATEIbHOCTH Ha OKPYXKAIOLIYyI Cpefy H
310pOBBE YEJI0BEKa, MIOJIB30BAThCSA
HOPMAaTUBHBIMM JJOKyMEHTaMH B 00JacTu
OXpaHbI OKPY’KAOIIEH CpeIbl

BJIajieeT

HaBBIKAMHU OLICHKH COCTOSIHUSI OKpY’KaroIlleu
Cpenbl

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl
JlanHast tuciuIuiiHa (MOIyJb) BKItoueHa B biok «Jlucuumnuael, Moaynn» b1.0.10 ocHOBHOIA
npodeccuonansHoM 06pa3zoBaTenbHOM porpammel 08.03.01 CTpouTenbCTBO U OTHOCHUTCS K 00s13aTENbHOM

qacTu y‘-ICGHOl"O I1J1aHa.

Ne
/1

HpCI[HICCTBYIOU_II/IC JAUCLHHUITIIIMHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIIUHN

1 |®Pusuxa

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.11, YK-1.1




OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK

2 | Xumus
-1.5
duznka
3HaTh OCHOBBI TEPMOJIMHAMHUKHI
Xumust
3HaTh OCHOBBI O0IIEH ¥ HEOPraHMUECKOW XUMUU
No Koa u HauMeHOBaHWE HHIUKATOPA
[Tocnenyromuye TUCIUIIIIMHBI
n/n JOCTHIKEHUS KOMITETCHIIUU
1 |Be3omacHOCTE KHA3HENEATENHHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM TUCHHUILUIUHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4aloIuXCs

Cemectp
W3 Hux yacsl Ha
o Bcero
Bup yaebHoii paboTh! 4ACOB MIPAKTUYECKYIO
IOATOTOBKY 4
KonrakTHas padoTa 16 16
Jlextmonnsie 3ansatus (JIek) 8 0 8
Jlaboparopubie 3ansTus (J1ad) 4 0 4
[Ipaktuaeckue 3ansatus (Ip) 4 0 4
HWHast koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIbTAIIMU 10 KYpPCOBOM paboTe (IIPOEKTY),
KOHTPOJIbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (Cava 3a4era,
3a4eTa ¢ OICHKOM; 3alIiTa KypCOBOU PabOTHI
(mpoexTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KoHCYNBTAIUS TIEpe/T SK3aMEHOM U cada
Yachl HA KOHTPOJIb 4 4
Camocrositeqabnast pagora (CP) 52 52
O0611as TPY10eMKOCTH JUCHUTIITUHBI (MOTYJIs1)
Jachl: 72 72
3a4eTHbIC eUHHUIIBI: 2 2

5. Conep:xaHue TUCHHILITMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 110 pa3iesaM (TeMaM) ¢ yKa3aHueM

OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKAa/leMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHH
5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOYJIS)

KonrakTtHas pabdora (1o yuyeOHbIM

3aHATHAM), Yac. Kon
HUHIUKATOP
£ a
3| nexuum I13 JIP Bcero,
Ne Pasgensl qUCUUIUIHHEL g CP yac JIOCTHIXKEHU
Q .
@) W3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
Beero | "PAKTHT | poepg | MPAKTH™ [ poepg [ MPAKTHS 15041
YECKYI0 YECKYI0 YECKYI0
moaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. buocucremsl
HaJIOPraHU3MEHHOI'0 YPOBHSL:
COCTaB, CTPYKTYpa, CBOKCTBA U
byHKIIUU
1.1. | [Tonmynsiuuu ¥ 5KOCUCTEMBI 41 2 2 4 OIIK-1.10




CuHTE3 1 pa3noxeHue
1.2. | opraHn4ecKux BEIIEeCTB B 2 2 4 OIIK-1.10
HKOCHUCTEMAX
1.3. | CBoiicTBa 3k0OCHUCTEM 4 4 OIlK-1.10
2. |2 paznmen. Oueprus B
HKOCUCTEMAaxX
2.1. | DHeprus B SKOCHCTEMAax 2 2 4 OIIK-1.10
3. |3 pa3zzmen. Oxonornueckue
(bakTopbl
OIIK-
3.1. | Dxonoruueckue HakTopsl 2 2 8 12 | 1.10, YK-
8.1
4. |4 pazgen. I'mobanbHbie
9KOJIOTHUYECKHE TPOOIIEMbI
['mo6anbHbIE TIpOIIECCH B OIIK-
4.1. 4 4 1.10, VK-
ounocdepe 81
AHTPOIIOr€HHOE BO3AECHCTBUE OIIK-
4.2. | Ha IPUPOIHBIE YKOCUCTEMBI U 10 10 | 1.10, YK-
€ro MocJeICTBUS 8.1
PoJib IpupoHBIX SKOCUCTEM B
4.3. | koMIIeHCaIK aHTPOIIOTEHHOTO 2 2 OIIK-1.10
BO3JICUCTBUS
5. |5 pasnen. [IpaBoBbie OCHOBBI
OXpPaHbI PUPOJIBI U
HOPMHPOBAHHE Ka4eCTBa
OKpY>Karollen cpeibl
HopmupoBanue 3arpsa3sHsomux OIlIK-
5.1. | BemecTB B 00BEKTAX 8 8 1.10, YK-
OKpY KaroIen cpeibl 8.1
Ompenenenue ycioBuii copoca OIIK-
5.2. | CTOYHBIX BOJ B BOJHEIE 2 6 8 1.10, VK-
00BEKTHI 8.1
6. |6 pazmen. CocrosiHue
OKpY>Karolleu cpesibl U
3/10pOBbE YEJIOBEKA
OreHka Ka4ecTBa MPUPOTHBIX OIK-
BOJI TIO CAaHUTAPHO-
6.1 MHUKpPOOHOJIOTHYECKUM 2 2 1’1%’ f] K-
MOKa3aTeIsIM
CocrosiHue oKpyxKarolen OIIK-
6.2. 6 6 1.10, VK-
Cpeabl U 3/I0pOBbE YETOBEKA 81
7. |7 paznmen. KonTpons
OIIK-
7.1. |Kontpoib 4 1.10, VK-
8.1
5.1. JIekun
Ne | HaumenoBanwue pasaena .
. HanmeHoBaHMe M KpaTKOE COJEpKAHNE JICKITUI
pasn Y TeMBI JICKITHI




[Tonynsiuuu n
DKOCHUCTEMBI

[Tomyasuy 1 SKOCUCTEMBI

[Tonsitue Guocucremsl. [lomymsaium, UX XapakTEPUCTUKU U CTPYKTYpa.
JHemorpaduueckue xapakrepucTuku. Poct HapomoHaceneHus 3eMin.
CoctaB u cTpyKTypa s3KocucTeMbl. DyHKIIMOHAIBHBIE TPYIIBI OPraHU3MOB
(IpoayLEeHTHI, KOHCYMEHTBI, PEyLIEHTHI).

CuHTe3 U pa3noxeHue
OpTraHU4YCCKUX BCIICCTB
B DKOCHUCTEMAX

CuHTe3 1 pa3nokKeHne OpraHMueCcKUX BEIIECTB B SKOCUCTEMAX

CuHTe3 U pa3loKeHNe OPraHNYECKUX BEILECTB B 9KOCUCTEMAX.
ABToTpo(HBIe U reTepoTpodHbIe Iporiecchl. DOTOCUHTE3 U XEMOCHUHTES.
Bunst neixanus. [Ipogykuus u nectpykuus. buornaeckuit 6amnanc
sKocucTeM U buocdepsl. Mizmenenne OMoTH4YecKoro OanaHca mnpu
aHTPOIIOT€HHOM BO3/IEHCTBUM.

DHeprusi B 3KOCUCTEMAX

DHeprus B 5KOCUCTEMax

Uctounnku suepruu. KauecTBo sHeprun. DHTpONUS U SIKCEPTUsl. 3aKOHBI
TEPMOJUHAMUKH B SKocrcTeMax. OcoOOEHHOCTH MPeoOpa3oBaHUsI SHEPTUU
B *UBOM Marepuu. [IoToku sHEprun B nuieBbIX Hensx. Tpoduyeckue
ypoBHHU. 3aKkoH JInHAEMaHa. DKOJOTUYECKUE MTUPAMUIbI

DKOJIOTHYECKHE
(bakTopsI

Okonorndyeckue GaKTopsl

Okonorndyeckue GaKkToOpbl M UX BO3JACHCTBHE HA OPTaHU3M

Cpena oOuTaHus U YCJIOBHS CYIIECTBOBAHUS.
Knaccudukanusskonornueckux (pakropo (abnorndyeckue, OMOTUYECKHE
1 aHTponoreHHbie). O030p BaKHEHIIINX (PAaKTOPOB OKPYIKAIOIIEH CPEIIbI:
TEMIIEPATypa, BIaKHOCTb, OCBEIIIEHHOCTb, COJIEHOCTbD,
HEAHTarOHUCTUYECKNE U AHTarOHUCTUYECKUE B3aUMOOTHOILICHUS
OpPraHU3MOB H Jp. DKOJOTHYECKas IIaCTHIYHOCTh. CTEHOOHOHTHI U
ABPUOMOHTHI. 3aKOHBI MUHUMYMA H TOJIEPAHTHOCTH. JIMMUTHpYIOIHe
(dakTopbl. DKOJIOTHYECKast HUIIA. B3anmMoeiicTBie U KOMITEHCAITUS
(hakTopoB.

5.2. [lpakTuyeckue 3aHsATUs

HaunmenoBanue pasaeiia

pJ::H U TeMbI PAKTHYECKHX HaumenoBanue u coaepkanue NpakTUYECKUX 3aHATUN
3aHATUN
Ponb npupoanHbIx Ponbs mpupoaHBIX IKOCUCTEM B KOMITEHCAIIMH TEXHOT€HHOTO BO3ACHCTBUS
9KOCHCTEM B DKOJIOTHYECKast POJIb JIECHBIX IKOCUCTEM U TOPOJICKUX 3ECHBIX
8 KOMIICHCAIIUN HacaXJICHUH B CHIDKECHUH 3arpsI3HCHHOCTH BO3J1yXa U MOAJACPKaHNN
AHTPOIIOT€HHOTO CTaOUJILHOTO COCTaBa aTMOC(EPHI.
BO3IEHCTBUS Pemenue 3amau
Omnpenenenue ycaoBHil cOpoca CTOYHBIX BOJ B BOJIHBIE OOBEKTHI
Onpenenenne ycaoBuii | BHABI CTOUHBIX BOJI, YCIIOBUSI HX OTBEACHHUS B BOJHBIE OOBEKTHI. Pacuer
10 | c6poca cToOUHBIX Box B | HEOOXOMMMOM CTENIEHN OYUCTKH CTOYHBIX BOA, JIOMYCTUMOM

BOHBIE OO BEKTHI

KOHIIEHTPALIMH 3arps3HSIOIINX BEIIECTB B CTOYHBIX BOAAX, HOPMAaTHBHO
JOMYCTUMBIN cOpoc

5.3. JJaboparopHbie pabOThI

HanmenoBanue pasaciia

Ne Y TeMbI JJa0OpaTOPHBIX HaumeHnoBanwue u coniep:kanue 1a00paTOpHBIX padoT
pas pabot
Dkosnorudeckue GpakTopbl
5 Oxooruyeckue JlaGoparopHas pabora "Omnpeienenne )KecTKOCTH BOJIEI. Pacuer
(baxroper CYTOYHOTO TIOTPEeOICHNS KaIbIUs 1 MarHHs"
OlLieHKa KauecTBa OreHka KayecTBa MPUPOAHBIX BOJ IO CAHUTAPHO-MUKPOOHOTONIECKIM
MPUPOIHBIX BOJ I10 ITOKas3aTeJIAM
11 CaHUTApHO- MeTo bl CAaHUTAPHO-MHKPOOHOJIOTHIECKOTO aHAIKM3a BOIBL.
MI/IKpO6I/IOJIOFI/I‘-ICCKI/IM BaKTepI/IOHOFI/IIIeCKI/Iﬁ AHAJIN3 IMIPUPOAHBIX BOJ. OHeHKa 3arpA3HCHHOCTH
[OKa3aTesIsM BOJIBI 110 WHIMKATOPHBIM MUKPOOPTaHU3MaM




5.4. CamocTosiTenpHas paboTa 00yJaromuxcs

Ne | HaumeHoBaHue pasnena .
CogepxaHue caMOCTOSATEIbLHONU padOThI
pa3n| AMCHUILUIMHBI U TEMBI
[Tonmynauuu 1 3KOCUCTEMBI
1 Homymsunu n W3ydenne MaTepuana mo TeMaM: IIpOCTPAaHCTBEHHAS CTPYKTYpa
OKOCHCTEMbI HKOCUCTEM, BUJIbI 3KOCUCTEM, IOJTOTOBKA K OpOocam
Cunres u paznokenne | CMHTE3 M Pa3IoKEHUE OPraHMYECKUX BELIECTB B DKOCUCTEMAX
2 | opraHMYecKHuX BEUIECTB |IIOArOTOBKA K OIPOCY
B 9KOCUCTEMAX
CBoiicTBa 3KOCUCTEM
Uzyuenue matepuasna: COBOKYITHBIE U IMEP/KEHTHbIE CBONCTBA
skocucteMm. Camoperyinsnus B skocuctemax. OOpaTHbIe CBSI3U.
3 CRoiicTBa ’3KocucTeM | YCTOMYHMBOCTh M CTAOUILHOCTH YKOCUCTEM B OHOC(hEpHI.
buopasnoobpazue. Kpyrosopotsl BemiecTB. PazButue skocucTeM.
DKOJIOTUYECKHUE CYKIIECCUU, MPUUMHBI U TUTIBL. [Ipu3Haku 3penoctu
9KOCHUCTEM.
DHeprus B SKOCUCTEMax
4 | DHeprus B 3kocucTeMax |3yueHne MaTepHaoB Mo TEME: SHEPIETUIECKHUE TUIIBI SKOCUCTEM,
MCIIOJIb30BaHUE YPHEPTHH YEIIOBEKOM; MOJrOTOBKA K OIPOCcaM
Dkonoruyeckue HaKTopsl
5 IKOIIOTHIECKHE W3ydenue JOMOTHUTEIBHBIX MATEPUAIIOB MO TeMe, 0hOPMIEHHE OTYETA
(baxroper 1o 1ab0opaTopHOl paboTe, MOArOTOBKA K OIMPOCaM
['mobanpHBIC TIpOIIECCH B Onochepe
OcHoBHble KIMMaTooOpa3yomue GakTopbl. Bo3MokHbIE TPUUHUHBI
6 I'moGasbHbIe polecchl | KIMMaTHYECKHX N3MEHCHNH U MX [OCICICTBHS JUISL IPUPOIHBIX
B GHoCchepe 9KOCUCTEM U 4enoBeka. O30HOBBIN CIIOH U ero 3HaYeHHe sl OnocQepsl.
"O30H0BbIE AbIpBI". B3aUMOCBs3b HAYKH, OJUTUKH U S3KOHOMUKH IIPU
OIICHKE TJI00abHBIX MPOIECCOB
AHTpPOTIOTEHHOE BO3/IEHCTBHE HA MPUPOJIHBIE IKOCUCTEMBI U €T0
MOCIIEACTBUS
AHTpONIOTeHHOE Bupel 3arpsi3HeHUs OKPYKAOIIEN CPEIBI U €0 MOoCcaeACTBHSA. KUCIOTHBIE
BO3/IEHCTBUE HA JOKIU. AHTPOIIOT€HHOE 3BTPO(hUpoBaHIE BOJOEMOB, BEIpYOKa JIECOB,
! TIPHPOJIHBIE SKOCHCTEMBI | CHIDKCHHE BHIOBOTO Pa3HOOOpasHs M MX MOCIECTBHSI JUIst OHOChEpBL.
U €ro MocJeCTBUSL B3anMocBsI3b 9KOIOTHYECKHX, AeMOTpadUIeCKUX U IHEPTETUUECKUX
npo0emM
IToaroroBka k onpocam
HopMmupoBaHue 3arps3HSIONINX BEUIECTB B 00bEKTaX OKPYKAIOIIEH CpeIbl
HopmupoBanue 3arps3HsoIMX BEIECTB B 00BEKTaX OKPYXKAIOIIe cpeibl
®denepanbHbIi 3aK0H 00 OXpaHe OKpy»karoliei cpeasl. HopmupoBanue —
Hopmuposarme BAKHEUILNHN JIEMEHT PEryJMpOBaHuUs KaueCTBA OKPYKatOIEH Cpeibl.
g | 3ATPASHAIONMX BEHICCTB | (g pyrapHO-rUrHeHHYeCKIe HOPMATHBEL H METO/bI OLICHKH Ka4ecTBa
B 06T’eKTaX BO3]1yXa, BOJIbI, [TOYB.
OKPYMXAIOUICH CPEIIBL | Plavyenpie mpHPOIOOXPAHHOTO 3aKOHOAATENECTBA PD i HOPMATHBHO-
MPABOBOM JTOKYMEHTAIMH B c(hepe OXpaHbl OKPYKAIOIIEH CpeIbl
Onpenenenne ycrnopuii | ONpesieieHne ycnoBuit cOpoca CTOYHBIX BOJT B BOJHBIE OOBEKTHI
10 | c6poca cTOUHBIX BOJ B |3HAKOMCTBO C HOPMATUBHOMN JOKYMEHTAIUEH, BHITOIHEHNE IOMAIIHIX
BOJIHBIE 0OBEKTHI 3a1aHui
1 CoCTOSHHE CocrosiHrEe OKpYKaIOIIEH Cpebl U 310POBBE YEITOBEKA

OKpY>Karolleu Cpelibl U

Nzyuenune matepuana: Cpenosbie 60ae3un. MHPEKIIMOHHBIE




3J0POBLEC YCIOBCKA

3a00JIeBaHus, epenaronmecs uepes Boay. HopmaTuBHbie TpeOOBaHUS K
Ka4eCTBY MPUPOTHBIX BOJ MO OAKTEPUOIOTHUECKUM, BUPYCOIOTHYECKIM U
Napa3UTOJIOTHYECKUM ITOKA3aTEIIsIM.

N3ydeHne HOpMaTUBHON JOKYMEHTAIIUU

Odopmienue 1adbopatopHOt pabOTHI




6. Meroauveckue MaTepuaJibl 1Js1 CAMOCTOATEILHONH padoThl 00y4aOIMXCs MO AUCHHUILIHHE
(MoayJi10)

[IporpaMMoii TUCHUTUIMHBI TPEIYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX AaeTCs
OCHOBHOI TeOpEeTUYECKUI MaTepuall, MPAKTHUYECKHUX U JJAOOPATOPHBIX 3aHITHIM, IPeNoiaratolnx
3aKpeIIeHHe U3YYeHHOTro MaTepuania u (GOpMUPOBAHHE Y 00YUAIOIINXCs HEOOXOIMMBIX 3HAaHUHN, YMEHUH U
HaBbIKOB. Kpome Toro, BaykHEHIINM 3TarioM U3y4eHHs IUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM pabOThI 10 TUCHUIUIMHE BKIIFOUASTCS:

- U3y4YCHHE TEOPETUUECKUX BOIIPOCOB M0 PA3JIIUYHBIM TEMaM JTUCIUILIHHbI

- ohopmIIEHHE OTYETOB 10 JJaOOPATOPHBIM paboTaM;

- BBINIOJIHEHHUE JIOMAIIIHUX 3aaHHI;

- IOATOTOBKA K 3a4eTy

Bce HeoOxoauMble MaTepuaibl Ui MOATOTOBKH K TEKYIIEH U MPOMEKYTOUHOM aTTecTallii UMEIOTCS
B MOODLE (kypc «9xomnorus»).

3a510roM YCHEeIHOrO OCBOEHUS  AUCHUILTUHBI «DKOJIOTHS SIBISIETCS 00s13aTENIbHOE MOCEIICHNE
JCKIMOHHBIX, TMPAKTUYCCKUX U JTA0OPAaTOPHBIX 3aHATUH.

Htorom HU3YUCHUA JUCHUIIIIMHBI «OKOJIOTHSA» SIBIISICTCA 3a4eT. 3a4eT IIpOBOAUTCA B YCTHOﬁ cbopMe

(coOecenoBanue). B ycrnoBusIX AUCTAaHIMOHHOTO 00Oy4€HUs MPOBOAUTCS KOMIIBIOTEPHOE TECTUPOBAHKE B
MOODLE

7. OueHOYHbIe MATEPHAJIBI VIS POBEAECHUSA TEKYIEero KOHTPOJISl yCIeBAeMOCTH Y IIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXCcs M0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIINH C yKa3aHUEM 3TAIOB X (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS AUCIIUIIIIMHBI

Kon u HaumeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCLHUTIIINHBL N Bun onenounoro
MHJMKaTOpa KOHTPOJIUPYEMOU

/o (Mozyns) KOMITETEHIIHH CpeacTBa

1 [I[Momynsiuuu U SKOCHUCTEMBI OIIK-1.10 Y cTHBIE ONIPOCHI, TECTHI

2 Cunre3 u Pa3JI0KCHUC OPTaHUYCCKUX

OIIK-1.10 Y cTHBIE ONPOCHI, TECTHI
BEIIECTB B 9KOCHUCTEMAX

3 |CsoiicTBa 3x0CHCTEM OIIK-1.10 YcTHBIE ONPOCHI, TECTHI

VlcTouyHUKH SHEPTUH.
KauecTBo sHEprum.
DHTPOMUS U IKCEPTHsl.
3aKOHBI
TEPMOJUHAMUKY B
HKOCHCTEMAX.
Ocobennoctu
npeoOpazoBaHus
SHEPTHUH B )KUBOU
Marepud. [Totokun
SHEPTUH B IMHIIEBHIX
nensix. Tpopuyeckue
YPOBHHU. 3aKOH
JImanemana.
DKOJOTHYECKHE

MU PAMH/TBI.
DHEPreTUYeCKUe TUTIBI
KOCHUCTEM

4 | DHeprus B 3KOCHCTEMAX OIlK-1.10

5 |Dxomoruyeckue GpakTopsl OIIK-1.10, YK-8.1 Y cTHBIE ONPOCHI, TECTHI




6 |[mobampHBIE IpOLIEcCH B Onochepe OIIK-1.10, YK-8.1 YCTHBIE OTPOCHI, TECTHI
AHTpOIIOreHHOE BO3ACHCTBHE Ha
7 p a OIIK-1.10, YK-8.1 YcTHBIE ONPOCHI, TECTHI
MIPUPOJIHBIC SKOCUCTEMBI U €T0 MOCIIEICTBHUS
Ponb npupoIHBIX SKOCHCTEM B
8 pupoZ . OIIK-1.10 Pemenue 3amau
KOMIIEHCAIH aHTPOIIOTEHHOTO BO3/ICHCTBUS
HopMupoBanue 3arps3HsmONUX BELECTB B
9 PMHD p FUTTOTIL m OIIK-1.10, YK-8.1 Y cTHBIE ONPOCHI, TECTHI
00BEKTAX OKPYKAIOIICH CpeIbl
Ornpenenenue ycaoBHi cOpoca CTOYHBIX BO
10 peld Y P a OIIK-1.10, YK-8.1 Pemenue 3amau
B BOJHbBIE O0BEKTHI
OreHka Ka4ecTBa MPUPOIHBIX BOJI 11O .
Otuer o 1adbopaTopHOit
11 |canuTapHO-MHKPOOHOIOTHYECKUM OIIK-1.10, YK-8.1 AGoTe patop
[MOKa3aTeIIsIM p
C e el cpe e 0]
1o |Cocrosnue okpyxKatomIel cpesibl U 3/10pOBb OIK-1.10, VK-8.1 TUYETBI 10
YyelIoBeKa 71a00PaTOPHBIM paboTamM
13 | KonTtpoib OIIK-1.10, YK-8.1

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMbIE 1JIs OILICHKH 3HAHUI, YMEHHI U HAaBBIKOB U (MJIH) OTbITa MPOQECCUOHANIBHOMN JAEITeIbHOCTH,
XapaKTEePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETSHIIUN B MIPOLIECCE OCBOCHUS TUCIUTUIMHBI

[IpuMepsI TUMTOBBIX 3a7a4 - JUIsl IPOBEPKH CPOPMUPOBAHHOCTH MHAMKATOPA JTOCTHIKCHHS
kommerenmuun YK 8.1,0I1K-1.10

1. [IpuMepsI TUIIOBBIX 3a7a4 IO TeMaM " DKOJOorHudecKasi poJib MPUPOJTHBIX YIKOCHCTEM B
KOMIICHCAIIMN aHTPOMOTEHHOI'0 BO3ICUCTBHS HA OKPYXAIOIIyIO cpeny"

- Onpenenuth 3aTpaThl KUCIOPOIa U KOJIUIESCTBO BRIOPACHIBAEMBIX T'a3000pa3HBIX IPUMECEH  TIpH
CKUraumv 32 THIC. TOHH CIIAHIIEB € diIeMeHTHRIM coctaBoM: C — 68 H-9, 0 -16,5,N-1,5, S-5,0%.
Kaxkas macca nmpeBecunbl 6epessl ¢ xumudeckuM coctaBom: C- 50,2, H- 6,3, O- 43,0% nomxHa OBITh
CHUHTE3MPOBAaHAa B JIeCy JUIs oJAepxKaHus OanaHca B OMOTEXHOLEHO3€e?

- Omnpenenuth KoruecTBO oOpasyromerocss CO2 u BOABI IPU CKUTAHUU 26 ThIC. TOHH
npupoHoro rasza (metan — 80, nponan — 20%). Kakas niomaas nuxToBoro jgeca HeoOXoauMa AJis Toro,
4TOOBI MOTPEOUTH TAaKOE KOJIMYECTBO YIIEKHUCIIOTO ra3a , €Clii  XUMHUYECKHi coctaB npeBecunbl C- 50,4; H-
6,0; O- 43,1%, a ronoBo# puUpocT coctasisieT 7,2 m3/ra .

2. [Ipumeps! TUTIOBBIX 3a7a4 1o TeMe "OmnpeneneHue yciuoBuid cOpoca CTOUYHBIX BOJ B BOJHBIE
00BEKTHI"

- Tpebyercs n1 o4MCTKA CTOUHBIX BOJ, €CJIM KOHIIEHTpAalKs MeAH B cTOUHbIX Bogax 0.07 mr/i,
pacxon CB — 25 m3/c, pacxon Boasl B peke — 1700 m3/c, koaddurment cmemenus — 0.8, KOHIIEHTpanus
meau B Boge peku — 0.0002 mr/n, ITJK — 0.001 mr/n? PaccuuTaTh npeaensHO TOMYCTUMBINA cOpOC.

- CrouHble BOJBI colepKaT AUOYTHIOBBINA AU, TUMETHIAMUH U IUMETUIIKETa3uH B
koHueHTpauusax 0.017 mr/m, 0.009 mr/a u 0.01 mr/n coorBeTcTBeHHO. Pacxon crounsix Box — 90 m3/c,
pacxon Bofsl B peke — 1900 m3/c, koaddunment cmemenus — 0.9. B Bosie BogoToKa nepedncieHHbIe
BerecTBa oTcyTcTBYIOT. [1JIK nubyTunooro adupa — 0.0015 mr/a (Tokcukonoruueckuii JITIB, 2-it kmace
omacHocTH), auMmetunamuHa — 0.005 mr/n (tokcukonoruueckuii JITIB, 3-it k1. omacHOCTH), a
mumetunkerasuaa — 0.01 mr/n (Tokcukonorudeckwuii JITIB, 1-it k1. onacHocTH). MOXKHO 11 cOpackiBaTh
CTOYHBIE BO/IbI 0€3 OUMCTKH?




7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJTHbIC 3HAHUS 110 BCEM pa3JienaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOW U JONOJHUTENIBHOM JINTEPATYPHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS /111 BBIOOpa METOAUKHU BbIIOJHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKIX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO yJacTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJIHUTEIBLHOM JINTEPATypPhl, PEKOMEHI0BAHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSAX, YIaCTHUE B IPYIIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHU




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘{HOfI TCPMHHOJIOTUH, CTUIIUCTUYCCKOC U JIOTHUCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIJICET MHCTPYMEHTapueM Y4eOHOH TUCIUILITNHBI, YMEHUE €0 UCTI0Ih30BAaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbII MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBETa (BBIIOJHEHUS MUCbMEHHON paboOThI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KUH YpOBEHb C(POPMHPOBAHHOCTH 3as1BJIEHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 7151 IPOBEACHUSI IPOMEXYTOUHOM aTTecTalluy 00yJaronxcs
IIpumepHBIE TEMBI K 3a4ETy:

03N U KW —

. OCHOBHBIE 3TaIbl B UCTOPUH IKOJOTHH.

. Ilpeamer sxomnorun. buocucTeMpl HAOPraHU3MEHHOTO YPOBHS

. I[lommynsIOHHBIE CHCTEMBI M UX XapaKTePUCTHKH.

. CocraB sxocucremsl. buonenos u 6uoron. [IpoctpaHcTBeHHAsI CTPYKTYpa 3KOCUCTEM
. CBoiicTBa sxocucTeMsl. [I[ppuHIMI SMepKEHTHOCTH.

. OGpa3oBaHue 1 pa3IoKeHUE OPTaHUYECKHUX BEIIeCTB B Onocdepe.

. B3aumogeiictBre aBTOTpOPHBIX U TETEPOTPODHBIX MPOIECCOB.

. [IpoayKIIMOHHO-IeCTPYKIIMOHHBIN OanaHc B Ouocdepe.

9. Camoperymnsmus 3xocucteM. OOpaTHBIE CBS3H

10. CTabUIIbHOCTH DKOCUCTEM.

11. Tunel yCTOMYUBOCTH SKOCHCTEM.

12. DxonorudecKkue CyKIeccuHu.

13. IIpu4uHBI U TUTIBI CYKIIECCUH.

14. HazemHbIe 1 BOJHBIE SKOCUCTEMBI

15. AHTpONOreHHbIE SKOCUCTEMBI: TOPOJT U arpOIKOCUCTEMA.




16.
17.
18.
19.
20.
. Tpoduyeckue mnemnw.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

21

dakTopa

32.
33.
34.
35.

OTinuus NpUPOIHBIX 3KOCUCTEM OT AHTPOIOTEHHBIX.

3aKOHBI TEPMOIMHAMUKH B 3KOCUCTEMAX.

OuTponua. CriocoOHOCTh MPUPOAHBIX CUCTEM COXPAHATH YIOPSA0YEHHOCTb.
KauecTBo sHEprum u sKkceprus.

[IpeoOpa3oBanue 3HEPrUM B KUBOW MATEPHH.

Tpoduueckue yposuu. 3akoH Jlunnemana

DKOJIOTMYECKHE MUPAMUIBI.

DHepreTUYecKre TUIBI SKOCHCTEM.

Cpena oOuTaHus U YCJIOBHSI CYIIIECTBOBAHUS.

Krnaccudukanus sK0I0oruueckux GaxkTopos.

AOHOTHYECKUE IKOJIOTUIECKUE (PAKTOPHI.

AHTaroHMCTHYECKUE OTHOIICHUS B IPUPOJIE.

Heanrtaronucruyeckue OTHOIICHHS B IPUPOJIE.

Oxonoruueckue Humm. [Ipasuso ['yaze.

3aBHCHUMOCTBD JKU3HEACATEIPHOCTA OPTaHU3Ma OT KOJMYECTBEHHOTO 3HAYECHUS IKOJIOTHUECKOTO

DKoJoru4eckast jIacTUYHOCTb.

CTeHOOHMOHTHBIE Y SBPUOMOHTHBIE OPraHU3MBI.

3aKOHbBl MUHUMYMa U TOJIEPAHTHOCTH.

JIuMuTHpYIOLIUE 3K0I0ruYeckre (PakTOphl U UX 3HAUEHUE U1 IPUPOA0OX PAaHHOM

JACATCIIbHOCTH.

36.
37.
38.
39.
40.
41.
42.

CoBMECTHOE BIIMSIHHE U KOMITICHCAITUS DKOJIOTHYECKUX (PaKTOPOB
Kimnmarndeckue n3MEHEHHS: BO3MOYKHBIC IIPUYUHBI M ITIOCIICACTBUS
«O30HOBBIC JBIPHIY.

Kucnoraeie qoxmu.

Bunbl 3arpsi3HeHus okpyKarolen cpesl

AHTpOTIOreHHOE 3BTPO(DHPOBAHUE BOJIOCMOB.

BripyOka siecoB. Jlerpagaiusi Ha3eMHBIX SKOCUCTEM.

7.4.2. IlpakTrueckue 3aJaHus 71 MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00y4Jaronuxcs
He npenycMmotpensl

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (Ipyu HaTHYKH)
KypcoBbie paboThl (IpOEKTHI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Meroauyeckne MaTepuasl, ONpeIeSOIne MPOLeaypsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unum) onbpIiTa NPO(heCCUOHATBHON e TEIbHOCTH, XapaKTEPHU3YIOIIUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUH

[Ipouenypa npoBeneHNs IPOMEKYTOUHOMN aTTeCTAllMU U KOHTPOJIS YCIIEBAEMOCTH
periaaMeHTHpYyeTCs JOKalIbHBIM HOpMAaTUBHBIM akToM. [Iporienypa onenuBanus GopMUpOBaHUS
KOMIETEHIMH TP MPOBEIECHNUN TEKYILEro KOHTPOJIS TpUBeAeHa B 1. 7.3. TUNOBBIE KOHTPOJIbHBIE 3a/1aHUs
TEKYILEro KOHTPOJIs puBeAeHsH! B 1. 7.2. [IpoMexxyTouHas aTTecTanus NpoBoIUTCs B opMe 3aueTa. 3ader
IPOBOJIUTCS B yCTHOU opme (cobeceoBanue). B ycinoBusX IUCTaHIIMOHHOTO O0yYeHHs TPOBOAUTCS
KomIbloTepHoe TectupoBanue B MOODL.

7.6. Kputepuu onieHuBaHHUs c(hOPMUPOBAHHOCTH KOMITETEHIIMN TIPU MPOBEICHUH POMEKYTOUHOU

aTTeCTAlUU
YpoBEHb OCBOEHUS U OLIEHKA
Kprepun OueHka OueHka
«HEYJIOBIIETBOPHUTEND | «yaoBieTBOpUTeNbH | OLIEHKa «XOpOoUIo» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3aYTEHO» «3AYTEHO)




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHU,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OO6yuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3aUTEHO» BBICTABIIAETCS, €CIIU Cpe/iHee apuMeTnIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U IOTOJHUTEILHON JIUTEPATYPHI, HEOOXOAMMOI I OCBOEHUS TUCIIUITIIHHEI

(Momyst)
. Konmnuectso
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U AHACCTR
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
http://www.iprbooksh
1 |Cra kuii I'. B., Okomo Cankr-ITerepOypr: XUMU3 AT, 2020
TAARHIICIH ’ Ao, LAlKT-LIeTepoypr AAT, op.ru/97814.html
JdonojHuTeIbHASA JUTEpPaTYpa
1 IBetkoBa JI. U., AnexceeB M. U., Kapmazunos @. B., Heseposa-/[3uomnax E. 111
B., IIsetkosa JI. 1., Oxonorus, Cankt-IlerepOypr: Hosiit sxypHai, 2012
Hosukos B. K., MeTonnueckue peKOMEHIALMH 110 IPAKTUYECKUM
1 (ceMUHApPCKUM) 3aHATHSAM I10 TUCIHHUILIHHE « DKOJOTHS W HHKEHEpHAs https://www.iprbooks
3aIuTa OKpy»Karolieit cpean», MockBa: MockoBckasi rocyjapCTBEHHas hop.ru/97315.html
aKajieMus BOJHOro TpaHcrnopta, 2020

Oobyuaromuecs u3 ynciia uHBaIUI0B 1 nul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B popMax, aIanTHPOBAHHBIX K OTPAHUYECHUSIM UX

300pPOBbA.

8.2. [lepeuenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYyHUKAIIMOHHOM ceTh «IHTEepHET», HEOOXOIUMBIX IS

OCBOEHUS AUCLUILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTepHET»

DNEeKTPOHHBIN ajipec pecypca

Oxonoruyeckuil nopran Cankr-IlerepOypra

www.infoeco.ru

Odunumanbabliit caiit MUHUCTEPCTBA IPUPOIHBIX PECYPCOB U
3koJioruu PO

WWW.mnr.gov.ru

8.3. Ilepeuennb coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

Hanmenosanue

DNEKTPOHHBIN ajpec pecypea

DNeKTPOHHO-OMONIMOTeUHas cucTeMa u3narenbera "KoHCcynbTaHT
cTyneHra”

https://www.studentlibrary.ru/

DNEeKTPOHHO-0MOIMoTeyHas crucreMa usnatenscrsa " IPRsmart”

http://www.iprbookshop.ru/

DnektponHas 6ubnmorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DNeKTPOHHO-0MOIMoTeyHas cucrema uznatenbcrsa "FOPAUT"

https://www.biblio-online.ru/

DIIeKTPOHHO-O0UOIMoTeUHasl cucTeMa n3arenbcrsa "Jlans"

https://e.lanbook.com/

Cucrema muctaniponHoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

NudopmannonHo-npaBoas 6a3za ganubix Kogeke

http://gasudata.lan.spbgasu.ru/d
ocs/

NudpopmanmonHo-npasosas cuctema Koncynbrant

\\law.lan.spbgasu.ru\Consultant
Plus ADM

HNudpopmanimonHo-npaBoBas cuctema [‘apant

\\law.lan.spbgasu.ru\GarantClie
nt

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUM, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o AUCLUILIMHE, BKII0Yas IIepeueHb JIMLIEH3UOHHOTO U CBOOOJHO pacpOCTPaHIEMOTO

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrmpocTpaHseMoe)

LibreOffice

CBOOOJTHO pacrpoCTpaHsIeMOe




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHns 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JJIs1 CAMOCTOSITEIbHON paboThI

HanmenoBanue yueOHBIX ayTUTOPUI 1
MTOMEIIEHUH JJIsi CAMOCTOSITENIbHOM pabOTHhI

OcHalleHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu o0yueHus

50. YueOHble ayTMTOPHUH JIJIsl TPOBEICHUS
JIEKI[MOHHBIX 3aHATHH

VYyeOHast ay1uTOpus AJis IPOBEACHUS 3aHATHI
JIEKIIMOHHOT'O TUIIA, KOMIUIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJIBTUMEAUMHBIA POEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMIUIEKT y4eOHOW MebenH,
nojaKiIoueHue Kk komnbtoteproit cetu CIIOIACY,
BbIXOJ B IHTEpHET

50. Y4eOHble ayTUTOPHH JIJIs1 TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX padoT),
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEXKYTOUHOMN
aTTecTaluu

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEINIHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 1OCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CIIOI'ACY, Beixon B HTEpHET

50. ITomernieHus A5t CAMOCTOSITETLHON paObOTHI

[Tomemienue s caMoOCTOSTENBHOM paOdOThI
(unTanpHBIN 3251 OuOMoTeku, aya. 217): I11IK-23 mr., B
T.4. | mr.- I[1IK mig mun ¢ OB3 (cucremuslii 6510k,
MOHMTOP, KJIaBUaTypa, MblIIlIb) C MOJKIIOYEHUEM K
cetu «HTEepHEeT» U obecrieueHreM A0CTyma B
IEKTPOHHYIO HH(POPMAMOHHO-00pa30BaATEIBHYIO
cpeny CIIOI'ACY.

50. YueOnas nadopatopust OO11eit SKOI0THH,
XUMHH BOJIBI ¥ TEXHOJIOTUN OYUCTKU CTOYHBIX BOJT
2-s1 KpacHoapmeiickas yi1. 1. 4

Ayn. 16, 501,506

Juctmmnsatop; Bermsokaol mkad; BeITspkHOM mikad;
XnanorepMocrar; Xianorepmoctar; Mukpockon 1-
20; Xumudeckas 1mocyna;

DNEeKTPOIINTKA KBapIl; AHAIM3ATOP KHUIKOCTH
«Dmroopar-02-3M» ¢ IpUCTaBKOU TS OTIPEICIICHUS
XIIK; IMoprarunseii Typouaumerp HACH moz.
2100P; ®noxkynstop 113-0244 mecTuMecTHbIH;
Konopumerp K®K-3; IIpubop BakyymMHOTO
(buIbTpOBAHUS;

Crenn nabopatopusiit; Tepmopeaktop; LlenTpudyra
HactonpHas OITH-8; Beckr maboparopusie GX-400;
pH-meTp kapmanusblii pHep2 gupmer HANNA;
OunpTpanronHas kojoHka; Jnekrporneds SNOL;
OnpITHas ycTaHOBKA MO UMITEJUIEPHON (hioTanuy;
Marnaurtasie Memankn, Becst BJITD-1100;
Cymmensnii mkag CNOL; pH-metp 98127,
AxBaguctusuisitop J13-10; Crena: 'mapasnnueckuit
sotok; Crena: ['mapaBindeckue CONPOTUBIICHHUS;
Crenn: VicreueHne >KUIKOCTH Yepe3 OTBEPCTHS U
HaCaJIK1

Crenn: Hacocuble yctanoBku; [lorpyHoi Hacoc
«'pynadocy; Taxomerp; JlozaTop NTUNETOUHBIH;
Kapmannsnii pH-metrp HI 98103

AHanu3atop pactBopeHHOro kuciopoga MAPK-3023;
Cnekrpodoromerp [13-5400BU; pH-metp 98127,
Muxkpockon 1-20.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JIs TOJTYUCHUS
O6paBOBaHI/I$I B COOTBCTCTBHHU C TpC6OBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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