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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)
[enstMu OCBOEHMSI TUCIUIUIUHBI SIBJISIFOTCS: TIOBBIIIEHNE TPAMOTHOCTH B IEPHO]T IKOJIOTUYECKOTO
KpHU3Hca M JIUKBUAIMS TTpoOera B oOmieM (yHIaMeHTaIbHOM €CTECTBEHHOHAYYHOM 00pa30BaHUH

CTYJEHTOB.

3amayn IUCIUIUIAHEI:

- 3HAKOMCTBO CTYJICHTOB C OCHOBaMU ()yHJIaMEHTAIBHOMN 3KOJIOTHH;

- (hopMmupoBaHUE IKOTOTHIECKOTO MUPOBO33PEHUS U TIPEICTABICHUS O YEIOBEKE KaK O 4acTh
TIPUPOJIBI;
- Hay4YHOEe 000CHOBAaHUE MPUPOIOOXPAHHOM IEATETHLHOCTH.

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

KOI[ N HAUMCHOBAaHHEC

KOMIICTCHIIMU
KOMIICTCHIIUMHU

KOI[ N HAUMCHOBAaHHEC
HHIUKaTOpa JOCTHXKCHUA

[Tnanupyemsble pe3ynbTaThl 00yYEHUS 110
JTUCIUILIMHE, 00eCTIeYUBAIOIIUE TIOCTHKEHUE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT

VK-8 Cnocoben coznaBath | YK-8.1 [IpoBoaut

1 TIOJJICP)KUBATH B
OBCEIHEBHON KU3HU U B
podeCCHOHATBHOM

UICHTH(DHUKAIUIO YTPO3bI

JACATCIIBHOCTH Oe30macHbIC JJI1 dKU3HEACATCIBbHOCTHU

YCJIOBUS
KU3HEICITCIIHHOCTH IS
COXPAaHEHUs MPUPOTHON
cpebl, 00eCIIeueHUS
YCTOMYMBOI'O Pa3BUTHS
o0111ecTBa, B TOM YHCIIE
IIPU yTPO3€ U
BO3HUKHOBCHHUH
Ype3BbIYAHBIX CUTYaIUN
Y BOEHHBIX KOH(JIMKTOB

YCJIO0BCKAa

(ormacHOCTH) IPUPOAHOTO U
TCXHOI'CHHOI'O IIPOUCXOXACHU S

3HaeT
OcHOBBI (pyH/IaMEHTAJILHOW HKOJIOTHUHU: COCTaB
U CBOHCTBA OSKOCHCTEM, OKOJOTHYECKHE
(daktopel  (abmoTrmueckue,  OHOTHYECKHE,

AHTPOIIOTCHHBIE) MW  3aKOHOMEPHOCTH  HUX
BO3JICCTBUSI Ha >KUBBIE OPTraHW3MBbI, MOTOKU
BEIIECTB W  DJHEPrUd B  DKOCHUCTEMAX;
9KOJIOTHYECKHE TMPOOJIEMbI, BO3HHUKAIOIINE
BCJICACTBUE AHTPOIOTEHHOM JIESITEIbHOCTH:
OCHOBBI ITPUPOJI0OXPAHHOI0 3aKOHOAATEIbCTBA
ymeeT

BBISBJISTH IPUYHHBI HETaTHUBHBIX U3MCHEHHUH B
OKpY’KaloIlleil MNPUPOAHON Cpejie, BBISBISATH
(akTOphl  Cpelbl, BO3JCHCTBYyIOIIHME  Ha
3710pOBbE JeIIOBCKA; HCIIOJIB30BaTh
HOpPMaTUBHBIE JIOKYMEHTHI B cdepe OXpaHbI
OKpY’Karole cpenbl B TpodecCHOHATbHON
eI TCIILHOCTH

BJajJeeT

HaBBIKAMH pacyeTa JOMYCTUMBIX BO3JIEUCTBUI
M OICHKH  DKOJOTMYECKOTO  COCTOSHHUS
OKpYKarolleu cpeabl

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jlannast tucrumuivHa (MOIysb) BKiItodeHa B brok «lucuumnunel, Mmoaynu» b1.0.10 ocHoBHOI
npodeccuoHabHOI 00pa3zoBarenbHOM Tporpammel 38.03.01 DKOHOMHKA M OTHOCUTCS K 0053aTeIbHOM
4acTH y4yeOHOTro IUIaHa.
JI71s1 yCrienHoro OCBOCHH S TUCITUTUTHHBI HE0OOXO0AMMO 3HATh OCHOBBI OMOJIOTHH, XUMUH,
busngeckoit reorpadun B 00beMe IporpamMm o011ero (IKOJIBHOT0) 00pa30BaHUs

Ne Kon n HauMeHoBaHnEe MHAMKATOpa
[Tocnenyromue TUCIUTITHHBI
/11 JOCTHKEHHS KOMIIETECHIIUN
1 |be3omacHOCTh KU3HEAECATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (o BUAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSATE/bHYIO Pa00Ty 00y4YarOLIUXCSH




W3 HuX 9acel

Cemectp

Bn, e€OHOM padOTEI Beero Ha
A y‘-I p JacoB HpaKTI/I‘IeCKyIO 3
HO,E[FOTOBKy

KoHTakTHas padora 32 32
Jlexumonnsie 3anstus (JIek) 16 0 16
Jlaboparophsie 3ausTus (J1ad) 8 0 8
[pakTuueckue 3austus (Ip) 8 0 8
HMHast KOHTaKTHas1 padoTa, B TOM YHCJIE:
KOHCYJIbTAIlUH 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTPOJBHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3aIliTa KypCOBOW pabOThI
(poekTa); caada KOHTPOJBHEIX padoT (PT'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(KOHCYJIbTAIUS TTepe]] SK3aMEHOM U c1adya
Yacel HAa KOHTPOJIb 4 4
CamocrositeibHasi padora (CP) 36 36
O06mast TPyA0eMKOCTh TUCHHUILIMHBI (MOIYJIs1)

4achbl: 712 72

3a4eTHbIe eIUHUIBI: 2 2




5. Copep:xkanne IuCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE N0 pa3aeaM (TeMaM) ¢ YKa3aHHeM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMUY€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit iaH IUCUMIUIAHBI (MOTYJIS)

Konrakrthas pabora (1o yueOHbIM

3aHATHSIM), Yac. Kon
HWHJIUKATOP
3 a
3| nexkuun 113 JIP
Ne Pasnenbl AUCIUIIIIUHEL g 1t CP B;;(I;O’ IIOCTUKEHU
8 W3 HUX N3 HUX N3 HUX ' a1
Ha Ha Ha KOMIICTCHIT
MPaKTH- MPaKTH- MPaKTH-
BCEro — BCETO - BCETO - nn
MOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 paznen. Uctopus sxonorun
1.1. | UcTopus sKojorun 3| 2 2 4 YK-8.1
2 |2 paznen. [lonynsuuu u
HKOCHCTEMBI
2.1. |[omynsimuu ¥ SKOCUCTEMBI 31 2 2 4 YK-8.1
3. |3 paznen. buoTnueckuii
OanaHc
buoTtnueckuii 6ananc B
3.1 3| 2 2 4 YK-8.1
HKOCHCTEMAX
4. |4 paznmen. Dueprus B
HKOCHCTEMAX
4.1. [ DHeprus B sKOCHCTEMAX 3| 2 2 4 YK-8.1
5. |5 pa3znen. CBoiicTBa SKOCUCTEM
5.1. | CBoiicTBa 3KOCHUCTEM 3| 2 2 4 YK-8.1
6. |6 pa3zmen. DKOJIOTHYECKUE
baxTopsl
6.1. | Oxonoruyeckue HakTopsl 3| 2 2 2 6 YK-8.1
7. |7 paznmen. 'moGanbHbIe
HKOJIOTMYECKHE TTPOOIIEMBI
['moGanpHBIE TPOIIECCHI B
ounochepe: KITMMAaTUYECKUE
7.1, | Onocdep 3| 2 4| 6 | vkai1
WU3MEHEeHUs, QIyKTyaluu
030HOBOTO CJIOSI
AHTpPOTIOTEHHOE BO3/ICHCTBHE
7.2. | Ha IPUPOITHYIO CPEIy U €T0 31 2 2 3 7 YK-8.1
TIOCJICICTBHSI
8. |8 pasnmen. Cocrosanue
OKpYKaroIle cpebl U
3JI0pPOBbE YETIOBEKA
HopmupoBanue kauecTBa
8.1, | _opmupoBaty 3 2 41 6 | VK81
OKPYXKAIOMICH CpeJIbl
Hcrounuky 3arps3HeHUs
8.2. | Bo3myxa. MeTo bl OIICHKH 3 2 4 6 VK-8.1
3arpsiI3HEHHOCTH.
Omnpenenenue ycnoBuit copoca
8.3. | CTOUHBIX BOJ B BOJHBIE 3 2 4 6 VK-8.1
00BEKTHI




8.4.

OreHka Ka4ecTBa MPUPOTHBIX

BOJI 110 CAaHUTAPHO-
MHUKPOOHOJIOTHIECKUM
MOKa3aTeIsIM

VK-8.1

8.5.

O1LeHKa KauecTBa MUTHLEBOU
BOJIBI T10 OPTaHOJICTITHYECKUM

ITIOKa3aTCIAM

YK-8.1

9.

9 paznen. Kontpoisb

9.1.

3auer

YK-8.1

5.1. Jlekuuu

Ne
pas3n

HaumenoBanue pazjena
U TEMBI JICKIUHU

HanmenoBanwme u KpaTKO€ COACPIKAHUC J'ICKHI/II‘/'I

I/ICTOpI/IH 3KOJO0I'nn

HcTopus axonoruu

OCHOBHBIE ATaIlbl CTAHOBJICHHS YKOJIOTHH KaK CAaMOCTOSTEIIbHON HAYKH,
COBPEMEHHOE COJIepKaHNE TUCIUIUIUHBI. CBSI3b SKOJIOTHUH C
SKOHOMMYECKUMH, TEXHUUYECKUMHU U COIMATBLHBIMU JUCIUTIMHAMH.
DKOJ0THS — HayYHBIH (PyHIaAMEHT MIPUPOAOOXPAHHON IEATCIIBHOCTH.
3HavYeHHE FKOJIOTUUECKOT0 BOCIIMTAHUS M 00pa30BaHuUs

[Monynsiuuu u
SKOCHUCTEMBI

[Tonynsiuuu 1 3KOCUCTEMBI

[TonsiTre GuocucTeMbl. BUOCUCTHMBI HAIOPraHU3MEHHOTO YPOBHS -
npeaMer 3kosioruu. [lomynsauun, X XapakTEPUCTUKH U CTPYKTYpA.
Hemorpaduueckue xapakrepucTuku. Poct HapopoHaceneHus: 3eMIId.
CocraB 1 CTpyKTypa d3KocucTeMbl. OYHKITMOHAIBHBIC TPYIIIBI OPTAaHU3MOB
(IpoayLeHThl, KOHCYMEHTBI, peaylieHThl). [IpocTpancTBeHHAsE CTPYKTYypa
AKOCHUCTEMBI. BHIBI 3KOCUCTEM.

buornueckuii 6ananc B
JKOCHUCTEMAX

buornueckuii 6anaHc B 9KOCHCTEMAX

CuHTe3 U pa3nokKeHHe OpraHMueCKHUX BEIIECTB B SKOCUCTEMAX.
ABTtoTpodHBIe U reTepoTpodHbIe nporecchl. DOTOCUHTE3 U XEMOCHHTE3.
Buner neixanus. [Iponykuus u nectpykuus. buotnueckuii 0ananc
HKOCHCTEM U OHOC(EpBHI.

DHeprusi B 9KOCUCTEMax

3Hepr1/151 B O9KOCHUCTEMAX

Hcrounuku OHCPIUH. KauectBo OHCPIuu. 3HTpOHI/I$I H DKCCPIrus. 3aKOHBI
TCPMOAUMHAMHKH B OKOCUCTCMAX. OcobeHHOCTH npeo6pa30BaHI/Is[ OHEPIun
B JKMBOH MaTCpHHU. IToToku OHCPI'MU B IMMIICBLIX LICIIAX. TpO(l)I/I‘-IeCKI/Ie
YPOBHH. DKOJIOTHYECKHUE NnmupaMuJbl. 9HepFeTI/I‘{eCKI/Ie THIIBI 9KOCHUCTEM

CBolicTBa DKOCUCTEM

CBoICTBa DKOCUCTEM

COBOKYITHBIE M IMEPIKEHTHBIE CBOMCTBA dKOCcHCTeM. CaMOoperyJsiius B
skocucTemax. OOpaTHbBIE CBS3H. Y CTOHYHUBOCTh U CTAOUIBHOCTD
sKocucTeM u 6uochepsl. buopaznoobpaszue. KpyroBopoTs BelecTs.
PasButue s3xocucTeM. DKOJOTHUECKUE CYKIIECCUU, TPUYUUHBI M TUIIBI.
[Tpu3HaKu 3peIOCTH 3KOCHCTEM.

DKOJIOTUYECKHIE
bakTopbI

Dxonorudeckue GpakTopsl

Dxoyioruueckue (hakTophl U UX BO3JICHCTBHE HA OPraHU3M

Cpena oOuTanus B yCIOBHS cymecTBoBanus. Knaccuduxanus
AKOJIOTHYECKHX (haKTOpOB (aOMOTHYECKHE, ONOTHYECCKUE U
aHTpororeHHeie). O030p BaXKHEHIINX (DAKTOPOB OKPYIKAIOIIEH CPEIbI:
TEeMIIepaTypa, BIaXHOCTh, OCBEIIEHHOCTh, COJIEHOCTD,
HEAHTAarOHMCTUYCCKUE U aHTArOHUCTHYECKHE B3aMMOOTHOILICHHS
OpPraHU3MOB H JIp. DKOJOTHYECKasl MIIAaCTUYHOCTh. CTEHOOMOHTHI 1
ABPUOMOHTHI. 3aKOHBI MUHMMYMAa U TOJICPAHTHOCTH. JINMHUTHpYFOIITHE
(dakTophl. DKONOrHYeCKas HAMIA. B3anuMoaeicTBHE U KOMITCHCALTHS
¢bakxTopoB




I'moGanpHBIE TTPOIIECCH

I'mobanpHBIC TIpOIIECCH B OHOchepe: KIIMMaTUYeCKUe H3MEHEHMS,
(IyKTyaIy 030HOBOTO CJIOS

B Gruochepe: OcHoBHbIe KIMMaTooOpa3yomue hakTopsl. Bo3MOKXHbBIE TPUYHHBI
7 KINMATHICCKUC KJIMMAaTHYCCKUX U3MCHEHUH U X TIOCIICICTBHS JIs TIPUPOIHBIX
MSMCHEHUA, 5KOCHCTEM U ueoBeka. O30HOBBIH CIIOH M ero 3HaYeHue 1 6HoChephL.
(ayKTyauum 030HOBOTO | n(3640ppe Ibeipbl”. B3auMOCBSI3b HaYKH, TOJTUTHUKNA U SKOHOMUKH MPU
cioi OILIEHKE I7100aTbHBIX TIPOIIECCOB
AHTpOIIOTeHHOE BO3/ICHCTBHE HA MPUPOIHYIO CPEy U €T0 OCICACTBHS
AHTPOIIOreHHOE Bunpl 3arpsizHeHUs OKpYKAIOIIEH cpelbl ¥ ero nociencTBus. KucioTHele
8 BO3JIEICTBHE HA JIOXJIM, aHTPOIIOTEHHOE IBTPOPHPOBAHKE BOI0eMOB. BhipyOKa siecos,

IIPUPOJIHYIO CPEY U €r0
HOCJIEACTBHUS

CHIDKEHHE BU0BOTO Pa3HOOOPa3ysl U UX TOCIEACTBHS ik OMOChEpHI.
B3anMOCBSI3b 3KOJOTHUECKUX, IEMOTPa(QUISCKUX H SHEPTeTUICCKUX
npobiemM

5.2. [IpakTruueckue 3aHATUS

HanmenoBanne pasaciia

pJ;;H 1 TEMBI MPAKTHHECKHX HanmMeHoBaHue 1 cofiep)KaHUE MPAKTHYCCKUX 3aHATHI
3aHATUH
AHTpOIOreHHO® AHTPOIIOTeHHOE BO3/ICHCTBUE HA MMPUPOIHYIO CPEY M €TO IMOCISCTBUS
BO3JIEHCTBUE HA DKOJ0THYecKas poJib JIECHBIX SKOCUCTEM U TOPOJICKUX 3EJICHBIX
8 MIPUPOJHYIO CPELY U €r0 HaCaXICHUU B noaacpXKaHnuu CcTaOMIILHOI'O COCTaBa aTMOcq)epBI u
MIOCJICACTBUS CHMIXCHUA 3arpsA3HCHHOCTH BO3aYyXa. Pemntenue 3a1a4
HopmupoBaHue kadecTBa OKPYKaOIIECH CpeIbl
denepanbHbIN 3aKOH 00 OXpaHe OKpykaromiei cpenbl. HopmupoBanue
Hopmuposatue 3arpsA3HSAIONIMX BEIICCTB B 00bEKTaX OKPYKAKOIICH CpeIbl.
9 | xauectBa oxpyxatomeii | HOpMHPOBaHHE — BXKHEHILINI JIEMEHT PETYJINPOBAHNUS Ka4eCTBa
cpensl OKPYIKaIoIIeH cpeibl. DKOJIOTHYESCKUN U COIMAIbHO-TUTHCHHYCCKUI
MOHUTOPHUHT. CaHUTaApPHO-TUTUEHUYECKHE HOPMATUBBI M CTIOCOOBI OIIEHKH
KadecTBa BO3/yXa, BOJbI, TIOUB.
Hcrounuku 3arpsi3HeHUs: BO3yXa. MeTO/IbI OLICHKHU 3arpsi3HEHHOCTH
W CTOYHUKH Knaccudukanms HiCTOUHUKOB 3arps3HeHus Bo3nyxa. OCHOBHBIE BUJIbI
10 | 3arpsasHenms Bosmyxa. HCKOITAe€MOT0 TOTUJIMBA, 3arPsI3HSIONINE BEIIECTBA, 00pa3yIoLuecs Mpu UX
MCTOI[LI OILICHKU Cokuranuu. Bnugaue Ha MPUPOAHYIO CPEAY U 3JO0POBLE YCIIOBCKA. Pacuer
3arpsI3HEHHOCTH. Macchl 00pa3yIONIUXCs BEIIECTB.
[TokazaTenu 3arpsiI3HEHHOCTH BO3/TyXa
OmnpeneneHne ycIoBHi cOpoca CTOYHBIX BOJ B BOJAHBIC OObEKTHI
Bupl CTOUHBIX BOJI, YCIIOBUS UX OTBEJACHHS B BOJHBIC 00BEKTHI. Pacuer
Omnpenenenne ycaoBuii | HEOOXOIMMON CTENECHN OYUCTKH CTOUHBIX BOJ, JOICTUMOM
11 | c6poca cTOUHBIX BOA B | KOHIEHTPALMH 3arPS3HAIONIMX BELIECTB B CTOYHBIX BOJAX, HOPMATHBHO

BOIHBIC 00BEKTHI

JOTTYCTUMBIN cOpoc. MEeTOIbI OIICHKH YKOJIOTHYECKOTO COCTOSTHUS
BOJIHOT'O OOBEKTA.
Pemenue 3amau

5.3. JJaboparopHble pabOThI

HaunmenoBanue pasaciia

No

Y TeMBI JTa00paTOPHBIX HaumeHnoBanue u cofiep:kanue J1abopaTOPHBIX padoT

pasn
paboT
5 Dkosnorudeckue GpakTopbl
6 KOJIOTHHCCKHC JlabopaTtopHas pabota "OnpeneneHne KeCcTKOCTH Bobl. Pacuer
(baxTops! CYTOYHOTO TIOTPEOJICHHS KaablIus U MarHus"
OlLieHKa KauecTBa OreHka Ka4ecTBa MPUPOIHBIX BOJ MO0 CAHUTAPHO-MHUKPOOUOTOTHIECKUM
MPUPOTHBIX BOJ TTO II0Ka3aTeiisiM

12 CaHUTApHO- HopmaTtuBHbIe TpeOoOBaHUS K KaY€CTBY MPUPOAHBIX U TUTHEBHIX BOJI 11O

MHKPOOHONOrndeckuM | OAKTCPHOIOTNIECKUM, BUPYCOIOTHYECKUM H [TaPa3HTOIOT HICCCKUM

IIoKa3aTciIsiM

IIOKa3aTCJIsAM. MCTO,I[BI MI/IKpO6I/IOJ'IOFI/I‘IeCKOFO aHaJIu3a BOJbI.




Bakrepuonornueckuit aHaiu3 TpupoAHbIX BoA. OLiEHKa 3arpsi3HEHHOCTH
BO/JIbI IO UHAMKATOPHBIM MUKPOOPTaHU3MaM

13

O1eHka KadecTBa
UTHEBOU BOJEI 110
OpPraHOJICTITHICCKUM
MoKa3aTelIsIM

OrueHka KayecTBa BOJAbI [0 OPraHOJENTUYECKUM MOKa3aTENsIM
HopmatuHbIe TpeOOBaHUs K KQUECTBY MUTHEBON BOJIBI.
Opranonentuyeckue nokaszarenu. OnpeaeneHue MyTHOCTH, [IBETHOCTH U
3araxa BOJIbI.

5.4. CamocrosrenbHas paboTa 00yJaronuuxcs

No | HaumenoBaHue paszaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
pa3l| JUCUMILIAHBI U TEMBI
1 Ucropus 3xonorun "
3y4YeHUe JAOMOIHUTEIHLHOTO MaTepuala o TeMe, MoJAroToBKa K onpocam
5 Homynsauuu u [Tomynsmuu 1 3KOCUCTEMBI
KOCHCTEMBI N3yuenune q0MOTHUTEIRHOTO MaTepualia o TeMe, MOJArOTOBKA K OIpocam
BroTtnueckuii 6amanc B | PHoTHYECKuUi OallaHe B SKOCHCTEMaX
3 YKOCHCTEMAX N3yuenue nonoaHUTEILHOTO MaTepHalia o TeMe, MoJAroToBKa K orpocam
DHEprusi B 9KOCHCTEMax
4 | OHeprus B 9KOCHCTEMaX N3yuenune nOMOTHUTEIBLHOTO MaTepuala o TeMe, MOAroTOBKa K orpocam
. CBoOIiCTBa DKOCUCTEM
5 Croiictsa sxocucTeM N3ydeHnue nOMoMHUTEILHOTO MaTepuana 1mo Teme, MoAroToBKa K ornpocam
DKoyiorudeckue GakTopsbl
6 Oxolnornyeckue N3yueHnne qomoaHUTEILHOTO MaTepralia 1o TeMe, MOJAr0TOBKa K OIpocaM,
(baxTopsI odopmileHre 0TYeTa 10 1JabopaTopHOU padoTe
I'no6anbukle pornecchl | InobGanbHbIe nIporecchl B Onocdepe: KIMMaTHYECKUE U3MEHEHS,
B Onocdepe: (bayKTyaruu 030HOBOTO CJIOS
v KJINMATUYECKUE N3ydeHnue nOMoMHUTEILHOTO MaTepuana mo Teme, MoAroToBKa K ornpocam
W3MEHEHMUS,
GuyKTyauu 030HOBOTO
cios
AHTPOIOreHHOE AHTpOTIOT€HHOE BO3/ICHCTBHE HA IPUPOTHYIO CPEIY U €0 TOCIEICTBUS
8 BO3/ICHCTBUE HA BrinonHeHne 1OMaIHuX pacyeTHBIX 3a/IaHHH, MOATOTOBKA K OMPOcam
MPUPOAHYIO CPENY U €TO
MOCJIEACTBUS
HopmuposaHnue HopMupoBanue kauecTBa OKpykKarolieil cpeapl
9 | xagecTBa okpyxkaromieii |3yueHre IPUPOTOOXPAHHOTO 3aKOHOIATEIbCTBA 1 HOPMATHBHBIX
cpenbl JAOKYMCHTOB
Hcrounuku Hctounuku 3arpsi3HEHUs BO3AyXa
10 | 3ArpssHEHES BO3/YXa. BrInorHeHHE TOMANTHUX PaCYETHBIX 3a/IaHUH, H3y4eHNE HOPMATHBHBIX
MeToablI OllEHKU IIOKYMEHTOB
3arpsI3HEHHOCTH.
Onpesenenye ycIoBHii Omnpenenenne ycioBHii cOpoca CTOYHBIX BOJ B BOJHBIC OO BEKTHI
11 | c6poca cTouHbIX Boj B | BBIIOJIHEHNE TOMANIHUX PACYCTHBIX 3a/IaHUH, U3yUYCHHE MATEPHAIIOB 110
BOJIHBIE OOBEKTEI TEME
OrneHka KauecTBa OreHKa Ka4ecTBa MPUPOIHBIX BOJ IO CAHUTAPHO-MHKPOOHOIOTHICCKUM
MPUPOJIHBIX BOJ O | IIOKA3aTelsIM
12 CaHUTApHO- Odopmenue oryeTa 1o JabopaTopHO padboTe, U3yUeHHEe HOPMATHBHBIX
MUKPOOHOJIOTHYECKUM | TOKYMEHTOB
MoKa3aTelsiM
O1rieHka KauecTna OreHka Ka4yecTBa MUTHEBOU BOJIBI IO OPTAaHOJICTITUHYECKUM TIOKA3aTeIsIM
13 MIUTHEBOU BOJBI 110 Odopmienne otyeTa mo JabopaTopHOH paboTe, H3yUEHUE MaTEPUAJIOB 110

OpPTraHOJICIITUICCKUM
IIOKa3aTCiIsiM

TEMEC




6. MeToguyeckue MaTepuaibl 1Jisl CAMOCTOATEILHON Pad0ThHI 00y4AIOIIUXCS M0 TUCIUNIHHE
(Moay110)
Bakuelnmm sTarioM OCBOCHUS JUCHUIIIIMHBI ABJISICTCA CaMOCTOATCIbHAA pa60Ta 06yt1a10u114xc;1 C
HCIIOJIb30BAHUEM BCCX CPCACTB U BO3MOXKHOCTEH COBPCMCHHEIX 06pa3OBaT€HBHBIX TEXHOJOTHUH.

B 00beM caMoCTOATENBHOM PabOThI IO TUCHUIUIMHE BKIIOYACTCS CIIEAYIOIIee:

- U3YUCHHUC TCOPCTUUCCKHUX BOIIPOCOB 110 BCEM TCMaM JUCHUIIIIMHEIL;

JIEKIIUOHHBIX,

- UI3YUYCHHUC HOPMATUBHBIX JTOKYMCHTOB

- BBIIIOJIHCHHUEC PACYCTHLIX AOMAIIHUX SaHaHHﬁ;
- ohOpMJICHHE OTYETOB TI0 JTA0OpaTOPHBIM paboTam

- IOArOTOBKA K 3a4CTy

Bce HeoOxo1uMbie MaTepHalibl AJis MOATOTOBKH K TEKYILEH U MPOMEXKYTOYHON aTTeCTallud UMEIOTCS
B MOODLE (kypc «29K0a0Tus»).
3a510roM YCIENIHOTO OCBOCHUS  AUCIUILTUHBI «DKOJIOTHS SBISIETCS 00s13aTEIIbHOE MTOCEIICHNE

MPAKTUYECKUX U J1a0OPaTOPHBIX 3aHATHM.

HToroM n3ydeHus JUCHUILIAHBI «DKOJIOTHS SBIISICTCS 3a4eT. 3a4eT IIPOBOIUTCS B YCTHOM opMe

(cobecenoBanue). B ycmoBusSIX TUCTAHIIMOHHOTO OOYYCHHSI IPOBOTUTCSI KOMITBIOTEPHOE TECTUPOBAHUE B
MOODLE

7. OueHOYHbIe MAaTEePHUAJIBI IS IPOBEAECHUS TEKYIIEero KOHTPOJISl YCIIeBA€MOCTH Y IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCcs M0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETSHIINH C yKa3aHUEM 3TAIMOB X (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS AUCIIUITIIMHBI

KOI[ 1 HAMMCHOBAHUC

No KonTponupyemsbie pa3aenbl AUCUUATIAHbBI . Bup onenounoro
HHJMKATOpa KOHTPOIUPYEMO
/1 (Motyis) cpencTaa
KOMIIETEHIINH
1 [Hctopus sxonoruun YK-8.1 VY CTHBIE ONPOCHI, TECTHI
2 |Ilomynsiuu U 9KOCUCTEMBI YK-8.1 Y cTHBIE ONPOCHI, TECTHI
3 |buornyeckuii 6amaHC B IKOCHCTEMAX YK-8.1 VY CTHBIE ONPOCHI, TECTHI
4 | OHeprus B sKOocHcTEMaX YK-8.1 Y cTHBIE ONIPOCHI, TECTHI
5 |[CaoiicTBa 3K0CHCTEM YK-8.1 Y cTHBIE ONPOCHI, TECTHI
Y cTHBIE ONPOCHI, TECTHI,
6 |Dxomorndyeckue GakTOPhI YK-8.1 OTYETHI TIO
nabopaTopHbIM paboTam
I'moGanbHBIE TIpoIIecCHl B Onocdepe:
7 | kIuMaTH4ecKue U3MEeHeHUs, (PIyKTyaluu YK-8.1 VY cTHBIE ONPOCHI, TECTHI
030HOBOT'O CJI0
8 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA VK-8.1 YcTHBIE ONPOCHI, TECTHI,
IPUPOHYIO CPEY M €r0 TOCIEICTBHS ' peleHne 3aaa4
HopmupoBanne kauecTBa OKpykKaromen
9 PMHP Py m VK-8.1 Pemenue 3amau
cpezpl
Uctounuku 3arpsi3HeHUs Bo3ayxa. MeTosl
10 P yx A VK-8.1 Pemenue 3amau
OIICHKH 3arpsi3HEHHOCTH.
Omnpenenenue ycnoBuil cOpoca CTOYHBIX BO
11 peld Y p A VK-8.1 Pemenue 3amau
B BOJIHBIE OOHEKTHI
OreHka KauecTBa MPUPOIHBIX BOJ IO .
pHp Otuer no nabopatopHoit
12 | caHUTapHO-MUKPOOUOIOTUIECKIUM YK-8.1
pabore
MOKA3aTeNsIM
13 Onenka KkayecTBa MUTHEBOM BOJIBI 110 VK-8.1 Otuer no nabopatopHoi

OpTraHOJICOTUYCCKHUM ITOKA3aTC/IsIM

pabote




14 |3auger YK-8.1

7.2. TunioBbIe KOHTPOJIBHBIE 33IaHUS UM UHBIE MaTePUAIIBI TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HEO0OXOIUMBIE IS OIICHKU 3HAHUH, YMEHHUH U HABBIKOB ¥ (WJIH) OMBITa TPOGECCHOHATBHON JesTeILHOCTH,
XapaKTePU3YIOIIUX ITAIbl OPMUPOBAHUS KOMIIETCHIIUN B TIPOIECCE OCBOCHHUSI IUCITUTUIMHBI

[TprMepsI TUTIOBBIX 3a7a4d - JIJISl IPOBEPKU CPOPMUPOBAHHOCTH WHIANKATOPA TOCTHKEHUS
xommerennun YK-8.1,

1. Onpenenuth 3aTpaThl KUCIOPO/Ia U KOJMYECTBO BHIOPACHIBAEMBIX Ta3000pa3HBIX MPUMECEH  TpH
CKATraHuKd 32 THIC. TOHH CIIAHIIEB ¢ 3aeMeHTHBIM coctaBoM: C - 68, H-9, 0 -16,5 N-1,5, S-5,0%.
Kaxkast Macca qpeBecuHbl Oepesbl ¢ xumuieckuM coctaBom: C- 50,2, H- 6,3, O- 43,0% nomxHa ObITh
CHUHTE3UPOBAHA B JIECY JIJIsl MO/AiepKaHusl OanaHca B OMOTEXHOLIEHO3€E?

2. Omnpenenuts Koau4ecTBO oOpaszyromierocs CO2 u BOJbI MPU CKUTAHUH 26 ThIC. TOHH
npupoaHoro raza (Metad — 80, mpoman — 20%). Kakas momaas TUXTOBOTO Jieca HEOOXOauMa i TOTO,
9TOOBI MOTPEOUTH TAKOE KOJMYECTBO YIJIEKUCIIOTO Ta3a , €ClId  XUMHYECKHid coctaB apeBecunbl C- 50,4;
H- 6,0; O- 43,1%, a rogoBoi NpUPOCT cocTapiseT 7,2 m3/ra .

3. TpeOyeTcst 11 OYMCTKA CTOYHBIX BOJ, €CJIM KOHIIGHTPAIUs MeI B CTOYHBIX Bojaax (.07 mr/i,
pacxon CB — 25 m3/c, pacxon Boasl B peke — 1700 m3/c, koaduruent cmermenus — 0.8, KOHIICHTpaLUs
Meau B Boge peku — 0.0002 mr/m, ITAK — 0.001 mr/n? Paccuurtath npeaenpbHO JOMYCTUMBIN cOpoC.

4. CtouHble BOABI COICPIKAT AUOYTUIOBBINA 3(DUp, AUMETIIAMUH U JUMETHIIKETa31UH B
koHneHTpanusx 0.017 mr/m, 0.009 mr/m u 0.01 mr/n coorBeTcTBeHHO. Pacxox crounbix Boa — 90 m3/c,
pacxoj Bozsl B peke — 1900 m3/c, koapduiment cmemenus — 0.9. B Boje BoI0TOKa IIEPEUHCICHHBIC
BemiecTBa oTcyTcTBYIOT. [1JIK mubyrmnosoro adupa — 0.0015 mr/n (tokcukonorugeckumii JITIB, 2-i knace
onacHoctH), aumeTrinamuHa — 0.005 mr/i (Tokcukonornyeckuii JIINB, 3-i k1. ormacHocTH), a
mumetuiakerasuHa — 0.01 mr/i (tokcukomoruueckuii JITIB, 1-ii k1. omacHocTH). MOXKHO J1i cOpachIBaTh
CTOYHBIC BOJIBI 0€3 OUnCTKH?

7.3. Cucrema OLCHUBAHUSA PE3YJIbTATOB O6y‘leHI/I$I MO JUCIUIIIIMHE (MOI[y.TIIO) IIpH IMPOBCACHUHN TCKYLICTO
KOHTPOJIA YCIICBACMOCTH

Onenka 3HAHMSL:

«OTJINYHO» (3aUTEHO) - CUCTEMaTU3UPOBaHHbIE, TNTyOOKHE U MOJIHbIE 3HAHUS IO BCEM pa3jesamMm
JUCIUIIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAeIbl
y4eOHOI MPOrpaMMbl;

- TOYHOE HCII0JIb30BaHUE HayUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
Y JIOTUYECKU IIPABUIILHOE M3JI0KEHNE OTBETA Ha BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJHUTENIBHOM JINTEPATYPHI,
PEKOMEH1I0BaHHOM paboyeil mporpaMMoil Mo AUCUUILTUHE (MOAYIIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLIEMIUAX U HAIIPABIECHUIX
JUCIUIUIMHBI U J]aBaTh UM KPUTHUYECKYIO OIIEHKY, UCIOJIb3YSl HAyUHbIE
JOCTHKEHUS IPYTUX TUCIUILINH

HaBBIKU:

- BBICOKHI YpOBeHb c()OpMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITN;

- BJIaJIe€T HaBbIKAMU CAMOCTOSITEIILHO U TBOPYECKHU PELIaTh CIOKHBIE
po0JIeMbl U HECTaHAAPTHBIE CUTYAIUH;

- IPUMEHSIET TEOPETUUECKHIE 3HAHUSI JIJIsl BBIOOpA METOAMKY BBITTOJHEHUS
3aIaHuH;

- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33]1aY;

- 0e3ynpevHo Bia/ieeT MHCTPYMEHTapHueM Y4eOHOM TUCIUIUIMHBI, YMEHHE €r0
3¢ (HEeKTUBHO UCTOIH30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUUYECKHUX 33]1a4;

- TBOpUYECKasi caMOCTOsITeNIbHas paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYNIOBBIX 00CYKIECHUAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3aJaHUI




Ouenka
«XOpOUIO» (3aYTEHO)

3HAHUSA:

- 1OCTaTOYHO MOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTIIHHE (MOTYITIO)

YMEHHUS:

- YM€ET OPUEHTHPOBATHCSI B OCHOBHBIX TEOPUSIX, KOHIIENIUAX 1 HAPABICHUSIX
JUCUUILIMHBL U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTUIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1aracT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaJIEET MHCTPYMEHTAPUEM I10 JUCUUILIMHE, YMEHHUE €r0 UCIO0JIb30BaTh B
MMOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BHICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 3a/IaHUM;

- cpelHUl ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpaMme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 33/IJaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ornenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHO)

3HAHMS:

- IOCTATOYHBI MUHUMAJIbHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JINTEpaTyphl, PEKOMEHIOBAHHON paboyeii mporpaMmMoii;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOMPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
OIHO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLIEHIMSIX U HAPABICHUIX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €r0 UCII0Ih30BaTh
B PEIIEHUY TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7ja4n
HaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IPETO/IaBaTells Ha MPAKTHUYCCKUX 3aHATHUSX,
JIOITYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITHIBACT 3aTPYAHEHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3a/1aHUN

Ouenka
«HEYJIOBIIETBOPUTEIHHOY
(He 3auTeHO)

3HAHUSA:

- (parmeHTapHbIC 3HAHUS TIO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIUILTAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO0 TEPMUHOJIOTHIO;

- HaJ4ue TpyObIX OmMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEIbHON PaOOTHI;

- He MOKET O0OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJaHUI

7.4. TeopeTuuecKkre BOIPOCH! U IPAKTHYECKHE 3aJIaHUs ISl TPOBENICHHS IIPOMEKYTOYHOM aTTeCTaluu
o0y4aromumxcs, HeoOXOIUMBIE JJIsl OLICHKU 3HAHUI, YMEHUH M HABBIKOB U (MJIM) OTBITA MPO(GECCUOHATBEHOM
NEeSTeNbHOCTH, XapaKTePU3YIOIIUX 3TaIbl OPMUPOBAHUS KOMIIETCHIIUN B ITPOLIECCE OCBOCHUS
00pa3zoBaTeNbHON POTPAMMBI




7.4.1. TeopeTnueckre BOMPOCHI JIJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Temnl K 3auery:
. OCHOBHBIE 3Tarbl B UCTOPUHU IKOJIOTHH.
. [Ipeamer sxonorun.buocucTeMpl HaIOPraHU3MEHHOTO YPOBHSI
. [lonyna1OHHbIE CUCTEMBI U UX XaPaKTEPUCTHUKHU.
. CocraB skocuctemsl. buotienos u 6uotor. [IpoctpancTBeHHast CTPYKTypa 3KOCUCTEM
. CBoiicTBa sxocucteMsbl. [IpuHIIMT SMEepHKEHTHOCTH.
. OOpa3oBaHue U pa3ioKEHNE OPTAHUYECKUX BEIECTB B Ouochepe.
. B3aumoeiicTBre aBTOTPO(HBIX U TeTePOTPODHBIX MPOIECCOB.
. [IpoayKIroHHO-IECTPYKIITMOHHBIH Oananc B Ouocdepe.
. Camoperyisnus s3xkocucteM. OOpaTHBIC CBSI3H
. CTaOUJIBHOCTBH YKOCUCTEM.
. TUnbl yCTOMYUBOCTH 3KOCHUCTEM.
. DKOJIOTUYECKHUE CYKIIECCUHU.
. [IpruMHBI ¥ TUTIBI CYKIIECCHIA.
. HazemHbIe 1 BOJIHBIE SKOCUCTEMBI
. AHTPOTIOTE€HHBIE SKOCUCTEMBI: TOPOJ M arpOIKOCUCTEMA.
. OTnuuus TpUPOAHBIX IKOCUCTEM OT aHTPOTIOTEHHBIX.
. 3aKOHBI TEPMOAMHAMUKH B DKOCHCTEMaX.
. OHTpomus. CriocoOHOCTh MPUPOTHBIX CUCTEM COXPAHATh YIOPSAIOYSHHOCTb.
. KauectBo sHeprum u skceprus.
. [IpeobpazoBanue 3HEPrUH B )KUBOI MaTEPHH.
. Tpoduueckue nenu.
. Tpoduyeckue ypoBHuU. 3akoH JIuHemaHa
. DKOJIOTHYECKHUE MUPAMU/IBI.
. DHEPreTUYeCcKUe THUIIBI SKOCHUCTEM.
. Cpena obuTaHus u yCiaoOBUS CYIIECTBOBAHUSI.
. Knnaccudukanus sxonorunueckux GpaxTopos.
. AGMOTHYECKHE SKOJIOTHYECKHE (DAaKTOPBHI.
. AHTaroHUCTUYECKNE OTHOLIEHUS B IPUPO/IE.
. Heantaronuctuueckue OTHOLIEHUS B IPUPO/IE.
30. Oxonornueckue Humu. [Ipasuso I'yaze.
31. 3aBUCUMOCTB KM3HEAEATEIbHOCTH OPraHu3Ma OT KOJIMYECTBEHHOTO 3HAYEHUS
9KOJIOTHYECKOTo (hakTopa
32. Dkoyioruyeckas IacTUYHOCTb.
33. CTeHOOMOHTHBIE U YBPHUOMOHTHBIE OPTaHU3MBI.
34. 3aKk0OHbl MUHUMYMA U TOJIEPAHTHOCTH.
35. JlumuTupytomye SKkoJorudueckie (pakTopsl U MX 3HAYEHHUE [Tl TPUPOJOOXTIPAHHON
JESTeIbHOCTH.
36. CoBMeCTHOE BIMSIHHE U KOMIIEHCAIIHSI SKOJIOTHUECKUX (haKTOPOB
37. Knumatuueckre U3MEHEHHUsI: BO3MOXKHBIE IPUYUHBI U MTOCIIEICTBUS
38. «O30HOBBIE IBIPHI».
39. KucnoTHbIe TOXKIH.
40. Buapl 3arpsi3HeHUs OKpYXKarolen cpebl
41. AaTponioreHHOE BTPOGUPOBAHNE BOJIOEMOB.
42. BeipyOka necoB. Jlerpaianus Ha3eMHBIX YKOCHCTEM.
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7.4.2. TlpakTrueckue 3afaHus ISl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
He nmpenycMmoTrpensl

7.4.3. IlpumepHble TEMBI KypcoBOW padoThI (MpoekTa) (IpyU HaJTUYUN)
KypcoBas paboTa (mpoekT) He MPeayCMOTPEHBI

7.5. Meronnyeckue MaTepHalbl, ONPEeIONIe IPolLelyphbl OLlEHUBAaHHs 3HaHUH, yMEHUI, HAaBBIKOB U
(unM) ombITa IPOQPECCUOHANTBHOM AEATETLHOCTH, XapaKTePU3YIOLIHe dTarbl OPMUPOBAHUSI KOMITETCHLIUH



IIporieaypa mpoBeacHUS TPOMEKYTOUHOM aTTECTAIIMU U KOHTPOJIS YCIIEBAEMOCTH
periaMeHTUPYETCS JIOKATTbHBIM HOPMATUBHBIM aKTOM.

[Tpouenypa oreHuBanust GOPMUPOBAHUS KOMITETESHITUH NP MPOBEACHUN TEKYIIErO KOHTPOJIS
npuBeJeHa B 1. 7.2.

TunoBble KOHTPOIBHBIC 3a/IAHUS TEKYILIETO KOHTPOJIS TPUBEIACHBI B 11. 7.3.
[TpomMexyTodHas aTTecTamus MPOBOIUTCS B popMe 3auera. 3adeT MPOBOJIUTCS B yCTHOU (opme
(cobecenoBanue). B ycrmoBusSX TUCTAHIIMOHHOTO OOYYCHHSI IPOBOUTCS] KOMITBIOTEPHOE TECTUPOBAHUE B

MOODL.

7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH IMPOMEKYTOTHOM

aTTecTauuu
YDOBEHb OCBOCHMS U OLICHKA
OneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «yIOBJIETBOPUTEIHH | OLEHKA «XOPOILO» OrneHKa «OTJIMYHO»
HO» o»
«HE 3a4TEHOY» «3a4TEHOY»
VYpoBeHb OCBOCHHSI | YPOBEHb OCBOEHHUSI | YPOBEHb OCBOCHUS VYpoBeHb 0CBOEHUS
KOMIIETECHIIUU KOMIIETCHIIUU KOMIIETECHIIUU KOMIIETCHIIUU
«HEIOCTATOYHBIIN. «IOPOTOBBIIN». «IPOJBUHYTBIN. «BBICOKHI.
Kommerennuu He Kommerennun Kommerenmun Kommerenun
c(hopMupOBaHbI. c(hopMupOBaHbI. c(hopMupOBaHBI. c(hOpMHUPOBAHEI.
3Hanus oTcyTcTBYIOT, |  CdopMHUpOBaHbI 3HaHus OOUIMPHEIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIE CTPYKTYPHI | CHCTEMHBIC. YMEHUS [ apryMEHTHUPOBAHHbIE,
Kpurepun c(hOopMHUPOBAHBI 3HaHUW. Y MeHud HOCSIT } BCECTOPOHHHE. Y MEHHUS
OLICHHBAHNS (dbparmMeHTapHbI 1 PENPOAYKTUBHBIN YCIIELIHO
HOCAT XapakTep, MIPUMEHSIFIOTCS K
PENPOTYKTUBHBIN MIPUMEHSIOTCS K PELIEHUIO KaK
Xapaxrep. PELIEHHUIO TUITOBBIX TUTIOBBIX, TaK U
JlemoHCTpHpYETCS 3aaHUN. HECTAHJAAPTHBIX
HU3KNN YPOBEHb JleMoHCTpHUpYyeTCS | TBOPYECKHX 3adaHUM.
CaMOCTOATEIbHOCTH JIOCTaTOYHBIN JlemoHCTpUpYyeTCs
MPaKTUYECKOTO YPOBEHD BBICOKMH YPOBEHb
HAaBBIKA. CaMOCTOATEJIBHOCTH | CaMOCTOATENbHOCTH,
YCTOMYUBOTO BBICOKAs aJallTUBHOCTh
MPAKTUYECKOTO | MPaKTHYECKOTrO HABBIKA

HaBBIKA.




OOyyarommmiics OO0yygaromumiics OOyuarommiics OO0yuvaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIIECTBEHHBIE -3HAHUS -3HAHUE U -r1y0oKHue,
po0eibl B 3HAHUX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apTyMEHTHpPOBaHHbIE
-IOMYCKaI0TCA -HETIOJIHbIE OTBETHl | KOHTPOJIHUPYEMOTO | 3HAHUS MPOTPaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MpU OTBETE | BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[I0JTHOE TIOHUMaHUE
Ha OCHOBHBIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OHIIeTa, HEZ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYILIIHOCTHU MmaTepuana IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX OHATUN U M3JIaraeMbIxX -CIIOCOOHOCTD TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTUH, B
-HETIOHUMaHHe -HEYBEPEHHBIE U OOBSACHSATH CBSA3b | paMKax 00CYKIaeMbIX
SHAHUS CYUIHOCTH HETOYHBIEC OTBETHI | IPAKTUKHU U TEOPUH, 3aJlaHui;
JOTIOJTHUTEJIBHBIX | HA IOMOJHUTENIbHBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOPEYUS, yCTaHaBIUBATh U
3a/IaHui OuseTa. po0JIeMBI U OOBSCHSTH CBS3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIC U nocie0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHEIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI Ha UCYEPIBIBAIOIIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJJaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BbIMONIHEHUH OO6yyarommiics Obyuaromuiics OO6yyaromuiics
MIPAKTUIECKOTO BBITIOJTHIII BBITIOJTHIII MPABUJIBHO BBITOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOe MPAKTUYECKOE 3ajaHue
oOyuaroruiics 3ajaHue Oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan
MIPOJIEMOHCTPHUPOBAN | CYIIECTBEHHBIMU HEOOIBIIUMU OTJIUYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUU. Homyckatorcst [Tokazan xoporue | ydeOHOro Marepuaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemaer
3a/1aHUS HE COJIEpXKaHUU OTBETa OCBOCHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI Y perieHUun y4eOHOT0 MPAKTUICCKHEC 3a/IaHuUs
YMEHHUS OO6yyaromuiicst He MPAKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3alaHUM. [IpennoxxeHnHbie OtBeTunn Ha Bce
owtera mpu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JIOTIOTHATEIbHBIC | 3aJIaHus PEIICHBI C BOTIPOCHI.
HaBOJISIIIMX BOIIPOCAX BOITPOCHI OBLIO HEOOJIBIIUMH
MIPETo/1aBaTelIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJIBIITUHCTBO
JIOTIOTHUTEITHLHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxeT BBIOpaTh
METOIMKY
BBIIOJIHEHUS
3aJlaHUM.
HomnyckaeT rpyObie
OIIMOKH TIPH
BBINOJTHEHU U
3aJIaHuH,
HapyIIAKIINUE JJOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBOJBI.

He moxer
000CHOBATH
AITOPUTM
BBIIIOJIHEHUS
3aJaHUH.

HcnwiTeiBaeT
3aTPYIHCHUS 110
BBIOOPY METOIMKHI
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT ommoKu
P BBITIOJHEHUN
3aJIaHuM,
HapyIICHUS JIOTUKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYAHCHHUS C
dhopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTPyAHCHUS TIPH
000CHOBaHUH
ajropuTMa
BBIIIOJIHEHHUS
3aJlaHUM.

be3 3atpynHenui
BBIOMpAET
CTaH/IapPTHYIO
METOJIUKY
BBITMIOJTHEHUS
3aJaHUH.
JlomyckaeT omuoKku
IIPU BBIOJTHEHUH
3aJIaHni, HE
HapylIaIue
JIOTUKY pPEIICHUS
3aj1au
Jenaet KoppeKTHbIE
BBIBO/JIBI 110
pe3ynbraTtamMm
pellIeHus 3a/1auH.
O60CHOBBIBAET X0
pelieHus 3aaau 6e3
3aTPYyJHECHUN.

[Ipumensier
TEOPETUUECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIOJHEHUH
3aJaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UPYyeT
pe3yJIbTaThl
BBITTOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OlieHKa 10 TUCIUIIIMHE 3aBUCUT OT YPOBHS C(DOPMUPOBAHHOCTH KOMIIETEHIINMN, 3aKPETICHHBIX 3a
JTUCIUTIIMHOM, U TIPEACTABIISIET COO0M cpeaHee apuMEeTHUECKOe OT BBICTABIICHHBIX OIICHOK IT0 OTICIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUS, BIaJCHUE HAaBBIKAMH).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeaHee apru(PMETHIECKOS HAXOIUTCS B
untepsaie ot 4,5 no 5,0.

OlIeHKa «XOPOIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeiHee apru(METHIECKOS HAXOIUTCS B
uHTepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIACTCS, €CIIA CPEAHEE apU(PMETHIECKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 1o 3,4.

OlIeHKa «HEYIO0BICTBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIISCTCS, €CIIU CpellHee apu(hMETHIECKOE
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TEXHUYECKOE o0ecneyeHne JUCIHIIJIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U JOMIOJHUTEIBHON JIUTEPATYPHI, HEOOXOAUMOI JIJIs1 OCBOSHHS TUCITUTITMHBI

(Monyns)
. KomnuecTtBo
Ne ABTOp, Ha3BaHUE, MECTO U3AAHUS, U3/1aTENLCTBO, IO U3aHUs y4eOHOU U
o AK3EMILIPOB/3IIEKTP
n/n y4eOHO-METOJUUECKOM JIUTepaTyphl

oHHBIN anpec IBC

OcHoBHas JJuTEpaTYypa

1 [IBetkona JI. 1., AnexceeB M. 1., Kapmazunos @. B., Hesepona-/[3uonaxk E.

B., IIetkosa JI. 1., Dxonorus, Cankr-IlerepOypr: HoBelit sxypHan, 2012

111

JlomoJHUTEIbLHAS JIUTEPATYPA

1 Jlapnukun B.B., I'yces K.I1., IIpombiniennas sxosorusi. JlabopatopHsIii

npaktukym, Mocksa: HI'TY, 2011

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

[TamkeBuu M. A., HcakoB A. E., Ilerpos /1. C., Iletposa T. A., Dxonorus,

2 |Cankt-IlerepOypr: HanrionanbHBIH MUHEPATBbHO-CHIPEEBO YHUBEPCUTET

«l"opHblity, 2015

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




Hosukos B. K., MeTonnueckue peKOMEH 1Al 10 MPAaKTHYECKUM
1 (ceMUHApPCKUM) 3aHATHAM I10 TUCIHUILTHHE « DKOJOTHS W HHKEHEPHAs http://mwww.iprbooksh
3alUTa OKpYyKaroIei cpeab», MockBa: MOCKOBCKas TOCY1apCTBEHHAS op.ru/97315.html

aKajJeMus BOJHOro tpancnopta, 2020

OOyuaromuecs U3 yrciia MHBaMI0B 1 il ¢ OB3 obecnieunBaroTcs mevyaTHBIMU U (MITH)
AJICKTPOHHBIMH 00pa30BaTEIIbHBIMUA PECypcaMu B popMax, aAanTUPOBAHHBIX K OTPAHUUYCHUSAM X
3JI0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMM YHHKAITMOHHOM ceTh «MHTepHET», HEOOXOTUMBIX IS
OCBOCHHMS UCITUTUTHHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «HTepHeT» DIIEKTPOHHBIN ajpec pecypca

Dkonorudecknii mopran Cankr-IlerepOypra www.infoeco.ru

OdunmanbHpIil cailT MUHUCTEPCTBA MPUPOTHBIX PECYPCOB H

www.mnr.gov.ru
skoJioruu PO 9

Odunmanbueiii caiit OerepalibHON CITYKOBI TTO
THJIPOMETEOPOJIOTHN U MOHUTOPHHTY OKPYKAIOIIEH CpeIbl www.meteorf.ru
(Pocrunpomer)

8.3. [lepedeHb coBpeMeHHBIX TPO(ECCUOHATBHBIX 0a3 TaHHBIX M MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue DNEeKTPOHHBIN agpec pecypca

\\law.lan.spbgasu.ru\GarantClie
HNudopmanmonHo-npaBoBas cuctema [ 'apaHT

nt

WNudopmannonno-npasosas cucrema KoHCynbTaHT Wlaw.lan.spbgasu.ru\Consultant

pMatt P - Plus ADM
NudopmanmonHo-mipaBoBas 6a3za qanabx Komeke g'éts://gasudata.Ian.spbgasu.ru/d
Cucrema aucrannuoraoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/
DnexTponHas 6ubnuoreka Upouc 64 m;[/)://ntb.spbgasu.rullrb|364r_p
DJIEKTPOHHO-0MOIMOTeYHAas cUCTeMa n3aarenbeTBa "Jlanp" https://e.lanbook.com/
DJIeKTPOHHO-OMOIMOTeuHas crcTeMa m3narensersa "TOPAUT" https://www.biblio-online.ru/

denepanbHbIi 00pazoBaTenbHbIN opTan "EqnHoe okHO qocTyma K

" http://window.edu.ru
00pa3oBaTeIbHBIM pECypcam

EnuHbIi 551€KTPOHHBIN pecypc yueOHO-METOANYECKOM INTEPATYPHI

CII6I'ACY www.spbgasu.ru

8.4. Ilepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX MPU OCYILIECTBICHHH 00pa30BaTEIbHOTO
mpolecca 1o AUCHUILITHHE, BKIII0Yas IEpeYeHb JTUIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO
MPOrPaMMHOTO O0ecTieueHus

Crioco6 pacmpocTpaHeHus
HanmenoBanue (JTMIIEH3MOHHOE MM CBOOOIHO
pacrnpocTpaHsIeMOE)

Horosop Ne @-31/2020 ot
Okoior 17.03.2020 r. OOO "®upma
WNuterpan". Jluniensus 6eccpounas

8.5. MaTepI/IaHBHO-TCXHI/IquKOC obOecrnieucHue JAHUCIIHUITIIMHBI
CBC,Z[CHI/ISI 00 OCHAIlICHHOCTH y‘-Ie6HLIX ay,Z[I/ITOpI/Iﬁ U IOMEIIEHUM I CaMOCTOSTEIbHOM pa6OTBI

HaumenoBanue y‘-ICGHBIX ay,[II/ITOpI/II‘;I )51 OCHaH_IeHHOCTB OGOpy,HOBaHI/ICM N TEXHUYCCKHUMU
MMOMENICHUH IS CaMOCTOSTEILHOM pa6OTBI cpeacTBaMmu O6y‘-ICHI/ISI




50. YueOnas nadoparopust OOIel 3KOJI0THH,
XHUMHH BOJIbI U TEXHOJOTUU OYUCTKU CTOYHBIX BOJ
2-s1 KpacHoapmetrickas yi. 1. 4

Ayn. 16, 501,506

Juctunnstop; Beitsoxaoi mikad; BeitsokHON mKad;
XnagorepMocTat; Xmnanorepmocrar; Mukpockomn 1-
20; XuMudeckas mocyna;

DNEKTPOIUIUTKA KBapll; AHAIU3ATOP KUIAKOCTH
«Daroopat-02-3M» ¢ mpucTaBKOU I OTPEICIICHUS
XIIK; IMopraruBaeiit Typoumgumerp HACH moz.
2100P; ®nokynsarop 113-0244 mecTuMeCTHBIN;
Konopumerp K®K-3; ITpubop BakyyMHOTO
buIBTPOBAHUS;

Crenn nabopaTtopHsbiii; Tepmopeaktop; LienTpudyra
HacrosbHas OITH-8; Bechl maboparopusie GX-400;
pH-meTp kapmanusbiii pHep2 pupmer HANNA;
OwmbTparronHas Koyonka; dnekrporneds SNOL;
OnbITHAs yCTaHOBKA MO UMITEJUICPHOU (hIoTanuy;
Marnutasie Memanku; Becsr BJITD-1100;
Cymmnensriii mkadg CNOL; pH-metp 98127;
AxBaguctumsatop J13-10; Crenn: 'mapaBiudeckuii
norok; Crenn: 'mapaBnudeckue COpOTHRIICHHUS,
Crenp: McreueHne )KUIKOCTH Yepe3 OTBEPCTHUS U
HaCaJIKu

Crenn: Hacocurie yctanoBkw; ITorpyxHoit Hacoc
«I'pynndocy»; Taxomerp; Jlo3aTop MUNIETOUHBIN;
Kapmannsnii pH-metp HI 98103

AHanuzatop pactBopeHHoro kuciopoga MAPK-3023;
Cnekrpodoromerp [13-5400BU; pH-meTp 98127,
Muxpockom 1-20.

50. Y4eOHbIe ayTUTOPHH JIJIsl TPOBEICHHS
JIEKIIMOHHBIX 3aHATHH

YueOHas ayIuTOPHS JIJIs IPOBCACHMS 3aHIATHIHA
JICKIIMOHHOT'O TUIIA, KOMILICKT MYJIbTHMEIHHHOTO
00opynoBaHus (MEPCOHATBHBIN KOMITBIOTED,
MYJBTUMEAUNHBIA TPOEKTOpP, IKPaH, ayJUOCUCTEMA),
JTOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CITOIACY,
BbIXOJ] B VIHTepHET

50. YueOHble ayTUTOPUH TSl IPOBEACHUS
MPaKTUYECKUX 3aHATUH, KypCOBOTO
MPOEKTUPOBAHMUS (BBITIOJHEHHS KyPCOBBIX padboT),
TPYMIOBBIX U HHAUBUAYAIBHBIX KOHCYIbTAIIHH,
TEKYILEro KOHTPOJISI U IPOMEKYTOUHOU
aTTecTaluu

KoMruiext MynbTUMeIniHOT0 000py10BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUIHBIN
IIPOEKTOP, IKPaH, ayAUOCHCTEMA), T0CKA, KOMIUIEKT
yueOHOU MeOenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixon B HTEpHET

50. ITomenienus A1 CaMOCTOSTENHHOM pabOTHI

[Tomernenue A caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmoreku, ayn. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK qsg nur ¢ OB3 (cucremuslii 6510k,
MOHHTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYECHHEM K
cetu «HTepHeT» U obecrieyeHreM J0CTyma B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CITIOI'ACY.

Jns naBanuaos u un ¢ OB3 obecnieunBaroTcs crielialIbHbIE YCIOBUS AJIs TOTY4YEeHUS
o0pa30BaHMs B COOTBETCTBUHU C TPEOOBAHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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