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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGHHMI/I OCBOCHUA JUCHUIIIINHBI ABJIAKOTCS: ITIOBBIIIICHUC DKOJIOTHYECKOU T'paMOTHOCTH B IICPUOJ
HKOJIOTHYECKOT0 KpU3HUca U JIMKBUIALMS ITpodesa B 001ieM (GyHIaMeHTaIbHOM €CTECTBEHHOHAyYHOM

00pa30BaHUM CTYJCHTOB.

3amaun JUCLUILINHGL:
3HAKOMCTBO CTYJICHTOB C OCHOBaMH ()yHIaMEHTAIBHOU SKOJIOTHH;
(hopMHUpPOBaHKE FKOJIOTHUESCKOTO MHUPOBO33PEHUS U TIPEICTABICHUS O YEJIOBEKE KaK O YacTH

PUPOJIBI;

HAay4YHOC 000CHOBaHHE HpHpOI[OOXpaHHOﬁ JCATCIIBHOCTH.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCUHMIIJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTHKCHUS KOMIIeTeHI Uil

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
VHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIEUYNBAIONINE JOCTHKEHHE
IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OITIOI1

OIIK-1 CnocobeH cTaBUTh
U peniaTh UHXCHEPHBIE U
Hay4YHO-TEXHUYECKHUE
3ajauu B chepe cBoei
npodecCHOHATbHON
JIeSITEILHOCTH M HOBBIX
MEKIUCITUTIITMHAPHBIX
HAIpaBJICHUN C
HCITOJIb30BAaHUEM
€CTECTBEHHOHAYYHBbIX,
MaTEeMaTHYECKUX U
TEXHOJIOTHYECKUX
MOJICIEH;

OIIK-1.1 BeisBaser u
KIaccupuIupyer pusndeckue
U XUMHUYECKHUE TPOIIECCHI,
MPOTEKAOIINE Ha 00BEKTE
npodeccuoHanbHOM
JESITEIbHOCTH

3HaeT

OCHOBHBIE BHJIbI M HCTOYHUKH HETATHUBHOIO
XUMHYECKOTO U (PU3MUECKOT0 BO3ICHCTBHS Ha
OKPYKAIOIIYIO CPEAY U )KUBBIE OPTaHU3MBbI
ymeer

POrHO3UPOBATh HETATUBHOE BIUSHUE 00bEKTA
npodecCuoHaTbHOM JeSITeIbHOCTH Ha
OKPYKAIOIIYIO cpeny, UCIIOJIb30BATh
HOpMaTHBHBIE JOKYMEHTBHI B cdepe KauecTBa
OKpYKarolen cpeibl

BJIaJeeT
HaBBIKAMH TTOMCKAa WH(OpPMAIMU O COCTOSHUH
OKpyXarled  cpeabl, O  COBPEMEHHBIX

TCXHOJIOTHUAX CHUXKXCHUS YPOBHIA (1)H3I/I‘I€CKOFO
U XMMHYECKOTO BO3ACHCTBHUSA Ha MMpUPOAHYHO

cpeny

VK-8 Criocoben co3naBath
Y TIO/IJIEP)KUBATH B
MTOBCETHEBHOM KU3HU U B
npodecCuOHATbHON
JesTeTLHOCTH O€30MmacHbIe
YCIIOBHSI
KU3ZHEACSITEIIBHOCTH TSI
COXpaHEHHUs IPUPOTHON
cpenbl, o0ecreueHus
YCTOWYHBOTO Pa3BUTHUSA
00111eCTBa, B TOM YHCIIE
MIPH yIpo3e U
BO3HUKHOBEHUH
YPE3BBIYANHBIX CUTYAINI
¥ BOEHHBIX KOH(JIMKTOB

VYK-8.1 IIpoBoaut
UACHTU(DUKAIIIO YTPO3bI
(omacHOCTH) MPUPOTHOTO U
TEXHOTEHHOTO TIPOUCXOXKICHUS
JUISL )KUZHEESATEIbHOCTH
YesioBeKa

3HaeT
OCHOBBI JKOJIOTHM - COCTaB M CBOWCTBA
SKOCUCTEM, MOTOKM BEHIECTB M JOHEPrUu B
JKOCHCTEMAX, COBPEMEHHBIE JSKOJOTUYECKHE
npoOyieMbl, BO3HUKAWOIIME B  pe3yjibTare
AHTPONOT€HHOT'O BO3/ICHCTBHUS

yMmeeT

BBISIBJISITh NIPUYMHBI HETaTUBHBIX U3MEHECHUI B

OKpY’KaloIlel MPUPOIHON cpene, (aKTOphI
Cpelpl, BO3JCHCTByIOIIME HA  370pPOBbE
YyeJioBeKa
BJIajeeT

METOJIaMH aHaJI13a dKOJOTMYECKOr0 COCTOSHUS
00BEKTOB OKPYKAIOIIEH CPEIbI

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKType 00pa3oBaTe/IbHOI POrpaMMbl
JlanHast tuciuIuiiHa (MOIyib) BKItoueHa B biok «Jlucuumnuael, Moaynu» b1.0.16 ocHOBHOIA
npodeccuoHansHOM 00pa3zoBaTenbHOM porpammel 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOIOTUYECKUE

CpeacTBa U OTHOCUTCA K 00s13aTeIBbHON YacTu yqe6H0ro IJ1aHa.

N‘_) H T — I — KOI[ U HAUMCHOBAHUC I/IHI[I/IKaTOpa
H/H p A YIOHI A I JOCTHXKCHUA KOMIICTCHIINN
L o OIIK-1.1, OITK-1.2, OTIK-1.4, OITIK
u3mKa -1.5, YK-1.1, VK-1.2, YK-2.4




JIJ1s1 yCTIeTHOTO OCBOCHHSI JAHHOM TUCIIMILIMHBI O0YYAIOIIMKCS TOJKECH BIIaIETh 3HAHUSMH 110
¢bu3uKe: 3HaTh OCHOBBI TEPMOJTMHAMHUKH, & TAKKE 1O OMOJIOTHH, XUMHUHU, (PU3UIECKOM reorpaduu B oObeme

mporpamm o011ero 0opa3oBaHusl.

Ne
/o

[Tocnenyromye TUCITUTITAHBI

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHXKCHUA KOMIICTCHIINHN

BBINYCKHON KBaNU(UKAIIMOHHON PabOThI

BLIHOJ'IHeHI/Ie, IMOATrOTOBKA K NpOoUCAYpPEC 3alllUThI U 3alllUTa

VK-1.1, YK-1.2, YK-1.3, VK-1.4,
VK-1.5, YK-1.6, YK-2.1, VK-2.2,
VK-2.3, YK-2.4, YK-2.5, VK-3.1,
VK-3.2, YK-3.3, YK-3.4, VK-4.1,
VK-4.2, YK-4.3, YK-4.4, VK-5.1,
VK-5.2, YK-5.3, YK-6.1, VK-6.2,
VK-6.3, YK-7.1, YK-7.2, VK-7.3,
VK-7.4, YK-8.1, YK-8.2, VK-8.3,
VK-8.4, YK-9.1, YK-9.2, VK-9.3,
VK-10.1, YK-10.2, VK-10.3, VK-
10.4, VK-10.5, YK-11.1, VK-11.2,
VK-11.3, OIIK-1.1, OIIK-1.2, OTIK-
1.3, OITK-1.4, OTIK-1.5, OIIK-1.6,
OIIK-2.1, OIIK-2.2, OITK-2.3, OIIK-
3.1, OIIK-3.2, OIIK-3.3, OIIK-4.1,
OIIK-4.2, OIIK-4.3, OITK-4.4, OIIK-
4.5, OTIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK-6.1, OIIK-6.2, OITK-6.3, OIIK-
6.4, IK-1.1, TIK-1.2, TIK-1.3, TIK-
1.4, TIK-1.5, TIK-1.6, [IK-2.1, TIK-
2.2, TIK-2.3, TIK-2.4, TIK-2.5, TIK-
3.1, IK-3.2, TIK-3.3, TIK-4.1, TIK-
4.2, TIK-4.3, TIK-4.4, TIK-4.5, OTIK-
7.1, OIIK-7.2, OTIK-7.3, TIK(LT)-1.1,
TIK(IT)-1.2, TIK(IT)-1.3, TTK(L])-1.4,
TIK(IT)-1.5, TIK(IT)-1.6

4. O0beM AUCHUTIMHBI (MOIYJIs1) B 32a4€THBIX eTHHUIIAX ¢ YKA3aHHEM KOJHYECTBA aKaleMHIeCKUX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI pa0doTy 00y4aroluxcs ¢ mpenojaanBaresieM (M0 BUAAM Y4eOHBIX
3aHATHUH) M HA CAMOCTOSITEIbHYIO PA00TY 00yUYaK0IIUXCS

Bun yueOHolt paboThl

Bcero
4acoB

W3 HuxX 9acel Ha
MIPAKTUIECKYIO
MOATOTOBKY

Kypc

2

KonTakTHasi pa6ora

Jlexumonusie 3auaTus (JIek)

Jlaboparopusie 3ansaTus (J1ad)

IIpaktuaeckue 3ausatus (Ip)

NN ]| &~

NN |~

HNHas koHTaKTHasi paboTa, B TOM YHUcJe:

KOHCYJIBTALlUH 110 KYPCOBOH padoTe (IIpoeKTy),
KOHTpOJIbHBIM pabotam (PI'P)

KOHTaKTHas paboTa Ha aTTecTaluIo (crava 3auera,
3a4ueTa C OIeHKOM; 3alIiTa KypCOBOW padOThI
(mpoexTa); craya KOHTPOIBHBIX padot (PI'P))

KOHTaKTHasi paboTa Ha aTTeCTalMIO B CECCUIO
(KoHCYNBTAINS TIEpe/T SK3aMEHOM U cada

Yacbl HA KOHTPOJIb

CamocrositeqbHast pagora (CP)

60

60

O01mas Tpy10eMKOCTh JUCHUIITUHBI (MOYJIs1)

Hachbl.

72

72

3aYCTHbIC CAMHUIbI:




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA aKAACMHUYIECCKHUX YaCOB U BU/10B y‘leﬁﬂblx 3aHATHII

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTakTtHas pabota (110 yaeOHBIM

3aHATHUAM), Hac. Kon
HWHJUKATOP
O a
Ne Pa3enbl AUCIMIUINHBI | e 113 P Cp Beero, JOCTHKEHH
= gac.
W3 HUX N3 HUX W3 HUX A
Ha Ha Ha KOMIICTCHIL
BCETO TpaKTH- BCETO [IpaKTH- BCETO TpaKTH- nn
YECKYIO YECKYIO YECKYIO
HOAro- MHOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Ucropus sxonoruu
OIIK-1.1,
1.1. [HcTopus 3Ko0JI0THH 2105 0,5 VK-8.1
2. |2 paznen. [Honynsiuu u
9KOCHCTEMBI
OIlK-1.1,
2.1. |Tlomynsuuu U 3KOCUCTEMBI 2105 8 8,5 VK-8.1
3. |3 paznmen. buortnyeckuit 6ananc
B DKOCUCTEMAaxX
Buornueckuii 6ananc B OIIK-1.1,
3.1 IKOCHCTEMax 2 4 4 YK-8.1
4. |4 paznen. CBOMCTBA SKOCUCTEM
. OIIK-1.1,
4.1. | CBolicTBa 3KOCHCTEM 2 8 8 VK-8.1
5. |5 pasnmen. Dueprus B
IKOCUCTEMAX
OIIK-1.1,
5.1. [ DHeprus B sKOCHCTEMAX 2105 6 6,5 VK-8.1
6. |6 paszmern. Dkojoruyeckue
(bakTopbI
OIlK-1.1,
6.1. | Oxonoruueckue GaKTopbl 2105 8 8,5 VK-8.1
7. |7 paznmen. ['mobansHbIE
9KOJIOTHUECKHE TPOOIEMBI
I'moGanbHBIE IpOLIECCHI B
ouochepe: KIMMAaTUYECKUE OIIK-1.1,
7.1. 21 5 6
M3MEHEHHMS, QIIyKTYyaIlu YK-8.1
030HOBOTO CIIOSI
AHTPOIIOTEHHOE BO3JICHCTBHE OTK-1.1,
7.2. | HA IPUPOJTHYIO CPEy U €TO 211 2 4 7
YK-8.1
TTOCIICICTBHS
8. |8 pasnmen. CocrosiHue
OKpY>KarloIlIeu cpenibl U
3JI0pPOBbE YEIIOBEKA
HopMmuposanue kauectBa OIIK-1.1,
8.1. . 2 5 5)
OKpY’Karolllen cpebl YK-8.1
Hcrounuku 3arps3HeHus OTK-1.1,
8.2. [Bo3ayxa. MeTOIbI OTICHKU 2 6 6
YK-8.1
3arpsI3HEHHOCTH.




83 Onpez[enueHHe JKECTKOCTH 2 5 6 3 OIIK-1.1,
[IUTHEBOI BOJBI YK-8.1
9. |9 paznen. Konrtpoin
OIIK-1.1,
9.1. |3auer 2 4 VK-8.1
5.1. JIexuun
Ne | HaumenoBanue pasgena .
. HaumenoBanue 1 kpaTkoe coaepkaHue JeKIui
pasn U TEMBI JICKITHI
Ucrtopus s3xonorun
OCHOBHBIE 3TaIlbl CTAHOBJICHUS YKOJIOTHH KaK CAMOCTOSATEIHLHOU HAYKH,
COBPEMEHHOE COJIep)KaHHUEe TUCIUILTUHBL. CBSI3b YKOJIOTUH C
1 Vcropus sxonorum HKOHOMUYECKUMH, TEXHUUECKIMHU M COLMATBHBIMU AUCIUIUIMHAMY.
DKOJIOTHUs — HayYHBIA (DYHIAMEHT IPUPOTOOXPAHHOM JIeATETHHOCTH.
3HaueHUe KOJOTUIECCKOTO BOCITUTAHUS U 00pa30BaHUS
[Tomysuy 1 5KOCUCTEMBI
5 Honynsuuu u [TonsiTre GuocucreMbl. BUOCUCTHMBI HAIOPTaHU3MEHHOTO YPOBHS -
KOCHUCTEMBI npeaMeT 3kosioruu. CocTaB U CTPYKTypa 3KocucTeMbl. OyHKITMOHATIbHBIC
TPYMIbl OPraHU3MOB (IPOAYIEHThI, KOHCYMEHTBI, PEIYIICHTHI).
DHeprusi B 9KOCUCTEMax
3aKOHBI TEPMOJIUHAMUKH B IKOocHUcTeMax. OCcOOEHHOCTH TpeoOpa3oBaHus
5 | Omeprus B oxoCHCTEMAX SHEPTUU B )KUBOK MaTtepuu. [IOTOKM SHEPTHUU B MUIIEBHIX HCTISX.
Tpoduueckue ypoBuu. 3akoH JIuHaeMaHna. DKOJIOTHUYECKUE TUPAMUJIBI.
Okonorndyeckue GaKTopsl
Dkosnoruveckre (pakTopsl U MX BO3JCHCTBUE HA OPTaHU3M
Cpena oburanus u ycinoBus cymectBoBanus. Kiraccupukammst
6 DKOJIOTHUCCKIe IKOJIOTHUECKUX (PaKTOPOB (A0MOTHYCCKUE, ONOTHUECKUE U
daxTopsI aHTpoTIOreHHbIe). HeaHTaroHuCTHYeCKne U aHTarOHUCTUYICCKUE
B3aMMOOTHOIICHHSI OPraHU3MOB B TIPUPOJIE. DKOJIOTHUIECKAS
m1acTUYHOCTh. CTEeHOOMOHTHI M 3BpUOMOHTHI. 3aKOHBI MUHUMYMa U
TOJICpAaHTHOCTH. JIumMuTHpYyromue GakTopsl.
I'no6anbHbIe mponecckl |1 100aNbHBIEC IPOLECCH B OHOCchepe: KIMMaTHYeCKHe H3MCHeHNUS,
B 6HOC(1)epe: (I)HYKTyaHI/II/I O30HOBOTI'O CJI0A
KIIMMaTHYECKHE OcHoBHbIe KIMaTooOpa3yomue hakTopsl. Bo3MoKHbBIE TPUYMHBI
! M3MEHEHNSL, KIMMaTHYE€CKUX U3MEHEHUHN U UX TOCIEICTBUS I TPUPOIHBIX
duyKTyanun 030H0BOro | YKOCHCTEM M 4esoBeka. O30HOBBIN CIIOH U €ro 3Ha4eHHUe I OHoCchepsL.
CI0s "O30HOBBIE JBIPHI".
AHTpOIOTreHHOe AHTpPOIMOTeHHOE BO3/ICHCTBUE HA MPUPOIAHYIO CPEILy U €ro MOCIEACTBUS
3 BO3JICHCTBUE HA Bunel 3arps3HeHus okpyKarolien cpeasl U ero nocienctsusa. KuciorHeie
IPUPOIHYIO CPENY M €0 | A0KIU, AHTPOIIOTEHHOE YBTPOPHUPOBAHUE BOJOEMOB.
TTOCIICAICTBHS
5.2. [IpakTyecKue 3aHsAThs
No HaunmenoBanue paznena
pasa M TEMBbI PAKTHIECKNX HanmeHoBaHMe U coiep)KaHUe TPAKTHYSCKUX 3aHATHMA
3aHATHAN
AHTPOIIOTeHHOE AHTpPOIIOT€HHOE BO3/ICCTBHE HAa MPUPOJHYIO CPEIY M €T0 MOCIEACTBHS
BO3/EHCTBHE HA DKOJOoTHYecKas pOJib JIECHBIX SKOCHCTEM U TOPOACKUX 3€JIEHBIX
8 IPUPOIHYIO CPey M ero | HACAKICHUH B IOAEPKAHUH CTAOUIIBHOTO cOCTaBa aTMOChepbl 1
HOCJIEICTBHS CHIDKEHHUS 3arpsi3HEHHOCTH Bo3ayxa. Pemenue 3aqau




5.3. JJaGoparopHbIie pabOTHI

HaunmenoBanue paznena

pJ:;_);[ Y TEMBI JJA0OPATOPHBIX HanmMeHnoBanwue u cojiep:kanue 1a00paTOPHBIX paboT
pabor
Onpenenenne OrnipezesieHne )KeCTKOCTU MUTHEBOM BOJIbI
11 JKECTKOCTH MuTheBoii | OTpeaeieHne KeCTKOCTH BO/JIbI, COAEpKaHUsl KalbIus U Maruus. Pacuer
BOJIBL CYTOYHOI'O HOTpC6HeHI/I$I KaJlblysd U Marduvs ¢ IpOAYKTaMU ITUTaHUA.

5.4. CamocrosTenbHas paboTa 00yJaronXCs

No | HaumeHnoBanue pasjaena o
CopneprkaHue caMOCTOSATENbHOM paboThI
pa3ll| JHUCLUMIUIMHBI U TEMBI
[Tonmynauuu 1 3KOCUCTEMBI
N3yuenue marepuana no teme: [lonynsuuu u UX OCHOBHbIE
5 Honynsuuu u xapakTepuctuku. Poct Hapogonacenenus 3emiau. Bzaumocssizb
3KOCHCTEMBI nemMorpaduueckux 1 3KojJorudeckux mpoodsem. IlpoctpancTBennas
CTpYKTypa 3kocucteM. PazHooOpa3ue s3kocucTem.
[ToaroroBka K ormpocy.
buoTtnueckuii 6anaHc B SKOCHCTEMAaX
. CuHTE3 U pa3I0KeHNEe OPraHNYECKUX BEIIECTB B SKOCUCTEMAX.
3 brornueckuii 6anane B ABToTpOdHBIe U TeTepoTpodHbIe poriecchl. DOTOCHHTE3 U XEMOCHHTE3.
JKocHcTEMax Buner neixanus. [Ipoaykuus u nectpykuus. buotndeckuii 6ananc
9KOCHUCTEM U OMOChepBhl.
CaolicTBa 3K0CHCTEM
COBOKYITHBIE ¥ IMEP]IKEHTHBIE CBOMCTBA IKOcUCcTEM. CaMOperysius B
skocucreMax. OOpaTHbIie CBS3H. Y CTOWYUBOCTD U CTAOMIIBHOCTD
4 CBoiicTBa HKOCcHCcTeM | PKocucTeM u 6uocdepsl. bruopasHoobpasue. KpyroBopoTs! BemecTs.
PazButne skocucTeM. DKOIOTrHYECKUE CYKIIECCUM, TPUIMHBI U TUIIBI.
IIpu3HaKy 3peaoCcTH SKOCUCTEM.
[ToaroroBka k ompocy.
DHeprusi B 9KOCUCTEMax
N3yuenue matepuana rno remam: VICTOUHUKY SHEPruu. DHTPONHS U
5 3Heprl/l;{ B DKOCHCTeMAaX | IKCEPrus, Ka4€CTBO SHCPTHUHU. 3HepreTquCKl/Ie HpO6HeMBI YCJI0BCUYCCTBA.
O} PeKTUBHOCTD UCIIOJIB30BAHNS SHEPTUN. DHEPTETUUECKUE TUITBI
skocucteM. [lonroroska k onpocy.
Okonoruyeckue HakTopsl
N3yuenue matepuana rno temaMm: JKoJIOrH4eckas Huia. BaumonercTeue
sKosornueckux gaktopoB. KoMmeHcarus 3Konorudeckux GpakTopos.
6 Oxooruyeckne [TpaBunio Annena. Mopdonoruueckue, Gu3noIOrHYECcKre U
(axropsi MoBeJCHYECKUE afanTanuu. lcnonb30BaHUE 3aKOHOB MUHUMYyMa U
TOJIEPAHTHOCTHU B IPUPOJOOXPAHHOU E€ATETLHOCTH.
IToaroroska k onpocy
I'o6GanbHbIe nporecchl |1 100anbHbIe IPoLeCcChl B OHocdepe: KIIMMAaTHISCKHe H3MEHCHNS,
B 6HOC(I)epe: (I)J'IYKTya]_II/H/I O30HOBOT'O CJI04A
KIUMATHYECKUE W3ydeHnue maTepuana no remam: MexayHapoaHbIe COTIaleHus 00
! M3MCHCHHS, OXpaHe 030HOBOTO cJi0sl. MeXIyHapOoIHbIE COTJIAIIeHUs IO KINMaTYy.
duykTyauun o3oHoBoro | B3aMMOCBSI3b HAayKH, OJIUTHKA ¥ SKOHOMHKH TIPH OLICHKE III00aIbHBIX
cios npoueccos. [loaroroska k ompocy.
AHTpPONIOT€HHOE BO3/IEHCTBHUE HA MPUPOJIHYIO CPEAY U €r0 MOCIEICTBUS
AHTpOTIOTeHHOE W3ydeHue maTepuasoB 1o Temam: BripyOKka 1ecoB, CHIKEHHE BUIOBOTO
3 BO3JICHCTBHE HA pa3Hoo0pa3usi, ONyCTEIHUBAHKE U UX MOCIEICTBHS AJsi Ouochephl.

MIPUPOIHYIO CPENY U €ro
MOCIIEACTBUS

B3anMocBs3b 3KOJIOTrHUECKUX, 1eMOTpaUIECKUX U SHEPTeTUIECKUX
npooeM.
IToaroroska K ompocy.




HopMmupoBanue kauecTBa OKpy>Karolieu cpeibl
®denepanbHbBIN 3aKOH 00 OXpaHe OKpyxkaromiei cpenpl. HopmMupoBanue

Hopmuposasue 3arps3HSAIONINX BEMIECTB B 00BEKTaX OKPYKAIOIICH CPEIbI.
9 | xauectBa okpyxatomeii | HOPMHUPOBaHHE — BAXXHCHILINI JIEMEHT PETYIHPOBAHHS KadecTBa
cpensl OKpYKarolleu cpeibl. DKOJIOTHUYECKUN U COLMATIbHO-TUTHEHUYECKU I
MOHUTOPUHT. CaHUTAPHO-TUTUEHUYECKUE HOPMATUBBI M CIIOCOOBI OIICHKH
KauecTBa BO31yXa, BOJIbI, TIOYB.
VcTouyHUKH 3arpsi3HEHUS BO3/IyXa.
HcrouHuKn Knaccudukanus uCTOYHUKOB 3arps3HeHHs Bo3yXxa. OCHOBHBIE BHJIBI
10 | 3@rPASHCHIA BOSAYXA. | pcromaeMoro TOIINBA, 3arps3HAIOIINE BEIIECTBA, 0OPa3yIONIMecs IIPH HX
Merozp! OLEHKA CXKUTaHUHU. BIusHNE Ha IPUPOHYIO CPELy U 3/10pOBbE YeloBeKa. Pacuer
3arpAsHEHHOCTH. Macchl 00Pa3yIOMIXCs BEECTB. Pemenye 3a1au
OnpeneneHne OripezesieHne )KeCTKOCTU MUTHEBOU BOJIbI
11 JKECTKOCTU NuTheBoil | HOpMaTuBHEBIE TpeOOBaHUS K Ka4eCTBY MUTHhEeBOM BObI. OdopmiieHue

BOJIBI

oT4YeTa 10 JIab0paTOpHOii padboTe




6. Meroauveckue MaTepuaJibl 1Js1 CAMOCTOATEILHONH padoThl 00y4aOIMXCs MO AUCHHUILIHHE
(MoayJi10)
Baxkneiiimmm 3TanoM 0CBOCHHUS JUCIUILIUHBI SBIISETCS CAMOCTOSTEIbHAs paboTa 00yyaromuxcs ¢
HCIIOJIb30BaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTHUH.

B 06beM camocTosTeNnbHOM paboThI [0 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YEeHHE TEOPETUYECKUX BOIPOCOB 110 BCEM TeMaM JAUCIUILINHBL;

MaTepuaibl K MIPaKTUYECKUM U J1a00paTOpHBIM paboTam.

- UI3Y4YCHUC HOPMATUBHBIX JOKYMCHTOB

- BBITNIOJIHEHUE PACUCTHBIX JOMAITHUX 331aHUH;
- ohopmIIeHHE OTYETOB 1O JJAOOPATOPHBIM paboTam

- IOATOTOBKA K 3a4Y€TYy.

Bce HEoOxouMble MaTeprabl IUTst TOJATOTOBKH K TEKYIIEH U TPOMEKYTOUHOM aTTECTAIllMH UMEIOTCS
B MOODLE (kypc «2komorus»): mpe3eHTallii U BUIC03aINUCh JICKIIHI, TEKCTOBBIC (DAMIIBI K JICKIIHUSM,

HToroMm u3ydeHus JUCIUIUIAHBI « DKOJIOTHSI» SIBJISIETCS 3a4eT, KOTOPBIH MPOBOAUTCS B (hopme
KoMIibtoTepHOTro TectTupoBanus B MOODLE.

7. OIIeHO‘IHI)Ie MaTepuaJbl 1JI IPOBECACHUS TCKYIIET0 KOHTPOJIA YCIIEBACEMOCTH U l'lpOMe)KyTO‘IHOﬁ

arrecTauMu 00y4aroIMXCcs M0 JUCHUILINHE (MO1YJIIO)

7.1. IlepevyeHb KOMIIETEHIINIA C YKa3aHUEM ITAroOB MX (POPMHUPOBAHUS B TIPOLIECCE OCBOCHUS AUCITUTIINHBI

Ko u HaumeHnoBaunue

No KonTponupyemsie paziesisbl AUCIUITITUHBI HHJMKATOPa KOHTPONHPYEMOii Bun oneHo4HOTO
/i (Momyms) cpencTa
KOMIICTCHITHH
1 [Hctopus sxonoruu OIIK-1.1, YK-8.1 TECThI
2 |[omynsiuu v SKOCUCTEMBI OIIK-1.1, YK-8.1 TECTEHI
3 |buornyeckwuii 6araHC B SKOCHCTEMAX OIIK-1.1, YK-8.1 TECThI
4 | CBolicTBa YKOCHCTEM OIIK-1.1, YK-8.1 TECThI
5 |DHeprus B 2KOCHUCTEMAX OIlK-1.1, YK-8.1 TECTHI
6 |[DOxomornyeckue GpakToOpsI OIIK-1.1, YK-8.1 TECTRL, OTACTRI 1O
nabopaTopHbIM paboTam
I'mobGanbHBIE TIpOIIEcCH B Orochepe:
7 |xauMMaTudeckue U3MEHEHus, pIyKTyanuu OIIK-1.1, YK-8.1 TECTBI
030HOBOTO CIIOSI
8 AHTDOIIOICHHOE BO3/ICHCTBHE Ha OIIK-1.1, YK-8.1 TECThI, pEUICHUE 3a]1a4
MIPUPOJTHYIO CPEy U €0 TOCIICICTBUS
9 HopMmupoBanue kadecTBa OKpyKaromei OIK-1.1, YK-8.1 Pemere 3aau
CpeIIbI
10 Hcrounnky 3arpsa3HeHus Bo3ayxa. MeTo bl OITK-1.1, YK-8.1 Pemmenne 3axau
OIICHKH 3arpsi3HCHHOCTH.
11 | Onpenenenue keCTKOCTH MUTHEBON BOJIBI OIIK-1.1, YK-8.1 I());(;I:TTeHO n1abopaTopHoi
12 |3ager OIlK-1.1, YK-8.1




7.2. TunoBbIe KOHTPOJIBHBIC 3a/IaHUSI HJIA WHBIE MAaTEPHANIBl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIONIUX 3Tarbl ((OPMUPOBAHKS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TUCIIUTUTMHBI

[IpuMeps! TUTIOBBIX 3a7a4 - JUIsl MPOBEPKH CPOPMUPOBAHHOCTH MHAUKATOPA JOCTHKCHUS
kommeTenuuu YK 8.1, OIIK-1.1.

1. OnpenenuTh 3aTpaThl KUCIOPO/Ia U KOJMYECTBO BHIOPACHIBAEMBIX T'a3000pa3HbBIX MPUMECEH  TIPH
CKMIraHuM 32 ThIC. TOHH CJIAHLIEB € 2JIeMeHTHBIM coctaBoM: C — 68 H-9,0-16,5, N-1,5 S-5,0%.
Kaxkast Mmacca nqpeBecunbl 6epesbl ¢ xumuaeckuM coctaBom: C- 50,2, H- 6,3, O- 43,0% nomxHa ObITh
CHHTE3UPOBAHA B JIECY JJIs TTOAIepKaHuUs OaaHca B OMOTEXHOIICHO3¢e?

2. Omnpenenuth KonmdecTBO oOpazyromerocs CO2 u BOJBI PU CKUTAHUKM 26 THIC. TOHH
npupoaHoro rasa (Metan — 80, mpoman — 20%). Kakas muiomaas nuxToBoro jeca Heo0Xoauma IJis TOTo,
YTOOBI MOTPEOUTH TAKOE KOJMYECTBO YITIEKUCIIOTO ra3a , eClii  XUMUYecKui coctas apeBecunsl C- 50,4,
H- 6,0; O- 43,1%, a rogoBo#t mpupoct cocraBiseT 7,2 m3/ra .

3. Tpebyercs 11 OUMCTKA CTOYHBIX BOJI, €CJIM KOHIICHTPAILIUs MeIH B CTOYHBIX Bogax 0.07 mr/m,
pacxon CB — 25 m3/c, pacxon Boabl B peke — 1700 m3/c, koaddurmenT cmemenus — 0.8, KOHIIEHTpaIUs
meau B Boge peku — 0.0002 mr/n, ITJK — 0.001 mr/an? PaccuuTaTh npeaensHO TOMYCTUMBINA cOpocC.

4. CTouHbIe BOJIbI COAEPKAT TUOYTHIOBBIN 3(hUp, TMMETUIAMUH U AUMETUIIKETa3UH B
koHeHtpanusax 0.017 mr/n, 0.009 mr/m u 0.01 mr/n coorBercTBeHHO. Pacxosa crounsix Bog — 90 m3/c,
pacxon Boapbl B peke — 1900 m3/c, koadurnment cmemenns — 0.9. B Bosie BogoTOKa nepeynciIeHHBIC
BeniecTBa oTcyTcTBYIOT. [IJIK nubytminoBoro adupa — 0.0015 mr/a (toxcukonoruueckuii JITIB, 2-i knace
onacHocTH), aumeTuinamuHa — 0.005 mr/i (Tokcukonornyeckuii JIIIB, 3-# k1. omacHocTH), a
nuMetuikerazuHa — 0.01 mr/n (tokcukonoruueckuit JITIB, 1-i k1. onacHocTH). MOYXKHO 1M cOpachiBaTh
CTOYHBIE BOJBI O€3 OUMCTKHU?

7.3. Cucrema OlleHUBaHUS PE3yIbTATOB OOYUEHUS 110 IUCHHUILTHHE (MOIYIIO) IPU IPOBEICHUH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU

Onenka 3HAHUSA:

«OTJINYHOY (3aUTEHO) - CHCTEMaTU3UPOBAHHBIE, INTyOOKHE U TIOJHBIE 3HAHUS IO BCEM paszesiaM
JUCIUIUIMHBL, @ TAK)KE [0 OCHOBHBIM BOMPOCAM, BBIXOSIINM 3a MPEIEbl
y4eOHOM MPOrpaMMbl;

- TOYHOE HMCII0JIb30BaHUE HayUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU MTPABUIIBHOE U3JI0KEHHUE OTBETA Ha BOPOCHI;

- IIOJIHOE U ITyOOKO€ YyCBOEHHE OCHOBHOM M JIOTIOJTHUTEIBHON JIUTEPATYpHI,
PEKOMEHI0BaHHOM paboyelt MporpaMMoii o JUCHUIUIMHE (MOAYJIIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUSAX, KOHLENIUAX U HAIIPABJICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY, UCIIOJIb3YSl HAyYHbIE
JOCTUKEHUS IPYIUX JUCLMILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(POPMUPOBAHHOCTH 3asiBIIEHHBIX B paboueil mporpamme
KOMIICTEHITHIA;

- BJIaZICET HAaBBIKAMU CaAMOCTOSITENILHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIeMBbl M HECTaHJapTHBIE CUTYallUH;

- IPUMEHSET TEOPETUYECKHE 3HAHUS JUIs BIOOpA METOIMKU BBITOJHEHHS
3aJJaHuM;

- PaMOTHO 0OOCHOBBIBAET XOJ1 PELICHHUS 3a/1ay;

- 6e3yInpeyHo BiIaJeeT HHCTPYMEHTapHeM yueOHOM TUCIUIUIMHBI, yMEHUE €ro
3¢ HEKTUBHO UCTIOIB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUUECKUX 33]a4;

- TBOpYECKask CaMOCTOsATENIbHAS paboTa Ha
MPAKTUYECKHX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHIATUSAX, AaKTUBHO yJacTBYET B
IPYIIOBBIX 00CYKACHUAX, BEICOKUH YPOBEHb KYJIbTYpPbl HCIIOJTHEHHUS 3a1aHUI




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLUENIUAX U HAIPaBIECHUIX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
IIPaBWJIbHO U3J1aracT OTBETHI HA BONPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaZICET UHCTPYMEHTApHUEM IO JUCLUIUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBbIKH:

- CaMOCTOATENbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, yIACTUE B TPYIIIOBBIX
00CYXJIeHUSIX, BBICOKHI YPOBEHb KYJIBTYphl UCTIOJIHEHUS 3a/1aHUI;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BRIOUPACT CTAaHIAPTHYIO METOIUKY BBHIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHUMAaILHBINA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpATYypPhl, PEKOMEHJOBAaHHON paboyeil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOMPOCHI, yMEHHUE JI€JIaTh BHIBOIbI 0€3 CYIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNIUAX U HAIIPABICHUSAX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BIIQJICET MHCTPYMEHTapUEM y4eOHON JUCIUILINHBI, YMEHUE €TO HCIIOJIb30BATh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HAaBBIKU:

- paboTa 1oj; pyKOBOJICTBOM IPEMO/aBaTeNsl Ha MPAKTUUECKUX 3aHITHSIX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpaMMe KOMITETECHITHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBHITIOJTHEHUS 3a/IaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBIOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/EJbHBIX HICTOYHUKOB, PEKOMEH/I0BaHHBIX pabouell mporpaMmmon 1o
JTUCIUIUINHE;

YMEHHUS:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHNN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpamme
KOMITCTEHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PadOTHI;

- He MOKeT 00OCHOBATh AIITOPUTM BBITIOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckre BOIPOCH U MPAKTHUECKUE 3aJaHUs ISl IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, He00X0IMMBbIE I OIIEHKU 3HAHUI, YMEHHUI U HaBBIKOB U (WUJIM) OMbITA PO eCCHOHATbHON
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl ((OPMUPOBAHUS KOMIIETEHIMH B IPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTudeckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs
[IpumepHBbIE TEMBI K 3a4ETy:
. OCHOBHBIE 3TaIbl B HCTOPUU SKOJIOTHH.
. [Ipenmer sxonoruu. buocucreMsl HaJl OPraHU3MEHHOTO YPOBHS
. [lomysIIOHHBIE CUCTEMBI U MX XapaKTEPUCTHUKH.
. Cocras sxocucremsl. buonenos u 6uoron. [IpocTpancTBeHHAs CTPYKTYpa SKOCUCTEM
. CBoiicTBa sxocucTeMsl. [IpuHIMT 3MEepKEHTHOCTH.
. O6pazoBaHue U pa3oKeHNE OPraHUYECKUX BEIECTB B Ouocdepe.
. BzaumopeiictBue aBTOTpO(HBIX U TeTepOTPO(HBIX MPOLIECCOB.
. [IpoayK1IMOHHO-AECTPYKIIMOHHBIN OajilaHc B Ouocdepe.
9. Camoperynsanus 3xocucteM. OOpaTHBIE CBS3H
10. CTabUIbHOCTD SKOCUCTEM.
11. Tunsl yCTOHYHUBOCTH YKOCHUCTEM.
12. DKOJ0TM4YECKHUE CYKIIECCUH.
13. IIprunHBI ¥ TUIBI CYKIIECCUM.
14. HazemHBbI€ U BOJHBIE 3KOCUCTEMBI
15. AHTpOTIOTeHHbIE SKOCUCTEMBI: TOPOJ] M arPOIKOCUCTEMA.
16. OTnu4us IPUPOAHBIX SKOCUCTEM OT aHTPOIIOT€HHBIX.
17. 3akOHBI TEPMOAMHAMHKYU B IKOCHCTEMAX.
18. OuTponus. CiocoOHOCTh MPUPOJHBIX CUCTEM COXPAHATH YIIOPSI0YEHHOCTb.
19. KauecTBO 3HEpruM U IKCEPrusl.
20. IIpeoOpa3zoBaHMe YHEPTUU B )KUBOW MaTEPHUH.
21. Tpopuueckue Lemnu.
22. Tpopuueckue ypoBHU. 3akoH JIuHIeMaHa
23. DKOJIOTHYECKHUE TTUPAMHU/IBI.
24. DHepreTu4ecKe TUIIbl SKOCUCTEM.
25. Cpena oOUTaHMS U YCIOBHS CYIIIECTBOBAHMUS.
26. Kiaccuduxanus s5K0JI0rHIecKuX (PaKTOpPOB.
27. AGuoTHYECKHE IKOJIOTHYECKHE (DaKTOPHI.
28. AHTaroHUCTUYECKHUE OTHOIIEHUS B TIPUPO/IE.
29. HeaHTaroHMCTUYECKHUE OTHOIIIEHHUS B IIPUPO/IE.
30. Oxonornueckue Humm. [Ipasuso ['yaze.
31. 3aBUCHMOCTD KU3ZHEAEATEIILHOCTH OpraHu3Ma OT KOJIMYECTBEHHOTO 3HAUEHUs
9KOJIOTUYECKOTOo (pakTopa
32. Dkonoruyeckas miacTUYHOCTb.
33. CTeHOOMOHTHBIE U HIBPUONOHTHBIE OPTaHU3MBI.
34. 3akOHBI MUHUMYyMa U TOJIEPAHTHOCTH.
35. JlumuTHupyronye 3K0J10ruueckue (hakTopsl U UX 3HaYCHHUE ISl IPUPOA0OXPaHHON
JeSITENIbHOCTH.
36. CoBMeCTHOE BIMSIHME U KOMIIEHCAIIMSI SKOJIOTMUECKUX (PaKTOPOB
37. Knumatuuyeckue U3MEHEHHs: BO3MOKHBIE IPUUMHBI U TOCIEACTBHS
38. «O30HOBBIE ABIPHI».
39. KucnoTHbIe TOXKIH.
40. Buasl 3arps3HeHUs OKPYXKarOIEN CpeIbl
41. AaTponoreHHOe 3BTpOGUPOBAHNE BOIOEMOB.
42. BeipyOka necos. Jlerpaaanus Ha3eMHBIX 9KOCHCTEM.

01N DN KW —

7.4.2. IlpakTuyeckue 3afaHus s MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMy 00yJaroIuXcs
[IpakTudeckue 3a1anus AJis MPOBEACHUS IPOMEXYTOUHON aTTECTAllUU HE MPEIYCMOTPEHBI

7.4.3. IlpuMepHbIe TEMBI KypCcOBO paboThI (poekTa) (P HATHYNH)
KypcoBbie paboThl (IpOEKTHI) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckne MaTepuasl, ONpeIesoIne MPOoeayPbl OEHUBAHNS 3HAaHUW, YMEHUH, HABBIKOB U
(vnn) ombITa MPOPECCHOHAIBHON JEATEIHFHOCTH, XapaKTEPUIYIOIIUE ATAMbl (POPMUPOBAHUS KOMITCTCHIIHIA



[Ipouenypa mnpoBeAeHHUs TNPOMEXKYTOUHOM aTTeCTallMd U TEKYHIEro KOHTPOJIS YCIIEBAEMOCTH

periaMeHTHpPYeTCs JIOKAJIbHBIM HOPMAaTHBHBIM

AKTOM, ONpPCACIIAIOINM IIOPpAAOK OpraHu3aiuu H

IPOBEJCHUS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTallii 00yJaroluxcsl.
[Tpouenypa oneHnBaHus GOPMUPOBAHUS KOMIIETEHIIUM MPHU MPOBEACHUN TEKYILEr0 KOHTPOJIS IPUBEICHA B
1. 7.3. TUnoBbie KOHTPOJIbHBIC 3aJJaHKS TEKYIIET0 KOHTPOJISl TpUBEACHBI B 1. 7.2. [TpomexyTounas
aTTecTanus IpoBoIuTCs B (hopme 3aueTa (KommbrorepHoe tectupoanue B MOODLE).

7.6. Kputepuu oneHuBanus ¢hOPMUPOBAHHOCTH KOMIIETEHIIMN TIPY TPOBEICHUH IPOMEKYTOUHOU

aTTecTaluu
YpoBeHL OCBOCHUS U OIIEHKA
Onenka Ouenka
«HEYJIOBIICTBOPHUTENb | «ymoBiaeTBoputesibH | OLEHKA «XOpOIIO» OLneHKa «OTJIIMYHO»
HOY o»
«HE 3a4TCHOY «3a4TECHOY
VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIIUH KOMIETEHIINH
«HEJOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun ge Kommerenmn Komnerenimmn Kommerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpPMHUPOBAHBI.
3HaHug oTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMHUPOBAHBI 3HAHUN. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIIEIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K PEIICHUI0 KaK
Xapakrep. PEILIEHUIO TUTTOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHuM. HECTaHAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JOCTATOYHBIH JlemoHcTpupyercs
MPAKTUIECKOTO YPOBEHB BBICOKUI YPOBEHb
HaBBIKA. CaMOCTOSTEJIBHOCTU | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOTO BBICOKAsI aJalTHBHOCTh
MPaKTUYECKOTO MPAKTHYECKOTO HaBbIKa

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX IOHATHUH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | pamMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJJaHuH.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OmeHka 1Mo JUCHUTUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OreHKa «OTIMYHOY/«3a4TEHOY BBICTABIISICTCS, €CJIA CpeiHEe apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHO)» BBICTABIISICTCS, €CITH CPETHEE apuPMETHISCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeyeHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPhI, HEOOXOIUMOM JJIs1 OCBOCHUS TACIUTLTAHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 |[Cragaunxkuii I'. B., Oxonorus, Cankr-IlerepOypr: XUMU3 AT, 2020

https://www.iprbooks
hop.ru/97814.htmi

2 [IBetkoBa JI. ., AnexceeB M. 1., Kapmazunos @. B., Heseposa-/[3uonaxk E.

B., IIetkoBa JI. 1., Oxonorus, Cankr-IlerepOypr: Hosblit sxypHai, 2012

111

JIOMOJHUTEILHAS JUTEPATYPA

1 Jlapuukun B.B., I'yces K.I1., IIpombinuiennas sxkosnorus. JlabopatopHslii

npaktukym, Mocksa: HI'TY, 2011

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

[TamkeBua M. A., HUcakoB A. E., Ilerpos JI. C., IletpoBa T. A., Okomnorus,

2 |Cankr-IlerepOypr: HanmoHamsHBIN MHHEPATHHO-CHIPhEBON YHHUBEPCHTET

«"opHbIity, 2015

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

YuyeoHo-MeToandeckas JuTeparvpa




akaJieMusi BOIHOTo TpaHcnopra, 2020

Hogsuxkos B. K., Meroanueckne peKOMeHJallK 110 NPaKTUYECKUM
(ceMHUHApCKUM) 3aHATHAM 10 AUCIUIITHHE « IKOJIOTHS M MHKEHEPHAast http://www.iprbooksh
3aIuTa OKpyKaromiei cpeasi», MockBa: MOCKOBCKasi TOCY1apCTBEHHAS op.ru/97315.html

OOyuaromuecs U3 ynciia HBAIHI0B U Uil ¢ OB3 obecrieunBaroTCs IeYaTHBIME U (WITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET»

DIEeKTPOHHBIN ajipec pecypca

Oxosiornaeckuit mopran Cankr-IlerepOypra

https://www.infoeco.ru

Odunmanbupiii calT MUHHCTEPCTBA TPUPOIHBIX PECYPCOB H
skosoruu PO

https://www.mnr.gov.ru

Odunmanbupiii caidT DegepaabHOM CITYKOBI IO
TUAPOMETEOPOJIOTHH U MOHUTOPUHTY OKPYXKAIOIIEeH cpeibl
(Pocrumpomer)

https://www.meteorf.ru

CrpaBouHo-nipaBoBoii pecype «Kogekc"

https://www.kodeks.ru

8.3. [lepeueHb coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaunue

DIIeKTPOHHBIN ajipec pecypca

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DNeKTPOHHO-OMOIMOTEeUHas cucTeMa u3natenbera "KoHcynbTanT
cTyneHra”

https://www.studentlibrary.ru/

HNudpopmanmonno-npaBoBas cucrema [ apaHT

\\law.lan.spbgasu.ru\GarantClie

nt
HNudpopmannonno-npasoBas cucrema Koncynaprant Wlaw.lan.spbgasu.ru\Consultant
pMart P Y Plus ADM
HudopmanmonHo-npaBoBas 6a3a ganubix Koaeke 235://gawdata'Ian'Spbgasu'rU/d

Cucrema aucrannmonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DnektponHas 6ubnuorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTPOHHO-O0UOIMOoTe Hasl cucTeMa n3arenberna "Jlans"

https://e.lanbook.com/

DNIEeKTPOHHO-0MOIMoTeyHas cucrema uznatenscrsa "FOPAUT"

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

®enepanibHbI 00pa3oBarenbHbIN nopTal "EquHoe okHO JocTyna K
o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

8.4. HepequL HH(bOpMaLIHOHHBIX TCXHOHOFHﬁ, HCIOJI3YCMBIX ITPU OCYIICCTBIICHUU 06pa303aTeJleoro
nmpomnecca o JUCHUIIIMHE, BKIIKOYad IMEPCUCHb JIMIICH3UNOHHOI'O U CBOGOIIHO pacnpoCcTpaHiaCMoro

mporpaMMHOT O obecrnieucHUs

HaunmenoBauue

Crioco6 pacrpocTpaHeHUs
(JIMLIEH3MOHHOE WJIM CBOOOIHO
pacpocTpaHsIeMoe)

DKoJI0T

Horosop Ne @-31/2020 ot
17.03.2020 r. OO0 "dupma
Wnrerpan". JIunensus 6eccpounas

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI

CBCI[CHI/ISI 00 OCHaIlICHHOCTHU y‘-Ie6HBIX ay'IlI/ITopI/Iﬁ 1 IOMEIICHUN A1 CaMOCTOSTEIbHOM pa6OTBI




HaunmenoBaHue y4eOHBIX ayIUTOPHIA U
MIOMEIICHUH JIJIs1 CAaMOCTOATENbHOM paboThI

OcHamieHHOCTh 000pPYJOBAHUEM U TEXHUUYECKUMHU
CpeaCcTBaMu O0y4YeHHUs

50. YueOnas nadopatopust OO1eii SK0JI0THH,
XUMHH BOJIBI U TEXHOJIOTUU OYUCTKU CTOYHBIX BOJ
2-s1 KpacHoapmetrickas yi. 1. 4

Ayn. 16, 501,506

Huctumsrop; BertsoxHo mikad; BeITsokHOM mkad;
XnanorepMoctat; XiajgorepMoctar, Mukpockor 1-
20; XuMu4eckast mocyna;

DNEeKTPOIUIUTKA KBapIl; AHAJIU3aTOpP KUJIKOCTH
«Dmroopat-02-3M» ¢ TpUCTaBKOW JIsl ONIPEACIICHHS
XIIK; ITopraruBuseiii Typouaumerp HACH moa.
2100P; ®nokynstop [13-0244 mecTuMeCTHBIN;
Komopumerp KOK-3; ITpubop BakyymMHOT0
(bunbTpOBaHUS;

Crenn nabopatophsbiit; Tepmopeaktop; LlenTpudyra
HacrosnbpHas OITH-8; Becor maboparopasie GX-400;
pH-metp xapmannbiii pHep2 dupmer HANNA;
OunbTpanroHHas KojioHka; Jinekrporedb SNOL;
OnpITHAs ycTaHOBKA MO UMITEJUIEPHON (hioTanuy;
Marnutasie Memanku; Becsr BJITD-1100;
Cymunensiii mikad CNOL; pH-metp 98127;
AxBaguctuiuisatop JA3-10; Crena: 'uapaBnuueckuii
notok; Crena: ['mapaBnudecke CONpOTHUBICHNUS,
Crenp: McreueHne KUIKOCTU Yepe3 OTBEPCTUS U
HacaJKu

Crenn: Hacocuble ycranoBkw; [lorpyxHoil Hacoc
«'pynadocy; Taxomerp; Jlo3aTop NTUNETOUHBINH;
Kapmannsiii pH-metp HI 98103

Amnanuzarop pactBopeHHoro kuciopoaa MAPK-30203;
Cnekrpodoromerp I13-5400BU; pH-metp 98127;
Muxkpockor 1-20.

50. YueOHble ayIUTOPUH 11 IPOBEIECHUS
JEKIIMOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJis IPOBEACHUS 3aHATHH
JIEKIMOHHOIO TUIA, KOMIUJIEKT MYJIbTUMEIUNHOTO
o0opynoBaHus (IIEPCOHANBHBIN KOMITBIOTED,
MYJbTUMEAUNHBIA TPOEKTOpP, IKPaH, ayJUOCUCTEMA),
JTIOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noakroueHne k kommnsiorepHoit cetu CIIGIACY,
BbIX0J B MIHTEpHET

50. YyeOHble ayAUTOPHUH IS IPOBEICHUS
MPAKTUYECKUX 3aHATUI, KypCOBOTO
IPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIIOBBIX U UHINBUAYAIBHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOMN
aTTecTaluu

Kommiekt MynbTuMe1InifHOro 000py0BaHUS
(mepcoHaIbHBIA KOMIIBIOTEDP, MYJIbTUMEINHHBIN
MIPOEKTOP, IKPaH, ayAUOCHCTEMA), 10CKA, KOMIUIEKT
yueOHOI MebemnH, MOIKII0YEHHE K KOMITBIOTEpPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET

50. ITomereHus A1 CAMOCTOSITEILHON pabOTHI

ITomerieHue st caMOCTOSITENbHOM paboThI
(uuTanpHbIN 3251 6ubMMoTeKH, aya. 217): I11IK-23 mrT., B
T.9. 1 .- IIK most mur ¢ OB3 (cucteMHbIN 010K,
MOHHTOP, KJIaBUATypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetu «MHTepHET» M 0OecreueHNeM J0CTyna B
JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CII6GI'ACY.

I[J'ISI HWHBAJIMJIOB U JIUI] C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JISI TOJTYUCHUS
O6p330BaHI/I$I B COOTBCTCTBHHU C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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