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PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJISA)

DKOJIOTHS
HaIpaBjIeHUE OArOTOBKHU/crielnaIbHOCTD 13.03.02 DIeKTpoIHEePreTHKa 1 JICKTPOTEXHUKA

HaIPaBJICHHOCTH (PO uIIb)/creiuain3anns 00pa3oBaTeIbHON MPOrpaMMbl DJIEKTPOoOOpyI0BaHUE U
3JIEKTPOXO3SIMCTBO NMPEAIPUATUI, OPraHU3aALANA U yIPEKACHUN

®opma 00yueHHs OUHast

Cankr-IlerepOypr, 2023



1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
LenstMu OCBOGHMSI TUCHUTUIMHBI SIBJISIIOTCS: TOTYyYEHHE CTYIEHTaMHU 9KOJIOTHYECKOT0 00pa3oBaHus
Y JTUKBH ALK po0eria B 001eM pyHIaMEeHTaIbHOM €CTECTBEHHOHAYIHOM 00pa30BaHUU
3HAKOMCTBO CTYZEHTOB C OCHOBaMH (yHJaMEHTAJIbHOI 3KOJIOTUH;
(hopMUpOBaHHE HKOJIOTMYECKOTO MUPOBO33PEHUS U MPEACTABICHHS O YeJIOBEKE KaK O YaCcTU

PUPOJIBI;

HAay4YHOC 000CHOBaHHE HpHpOI[OOXp&HHOfI JACATCIIbHOCTH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 M CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIINU

KOI[ N HAUMCHOBAHHC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemble pe3ynabTaThl O0yYEHUS 1O
JTUCIUIUINHE, 00eCTIeYUBAIOIIUE TIOCTHKEHUE
IJIAaHUPYEMBIX pe3ynbTaToB ocBoeHuss OITOIT

VK-8 CriocobeH co3iaBarth
Y TIOJJICP)KUBATh B
IMOBCETHECBHOM KN3HU U B
podeCCHOHATBHOM
JIeITeIIbHOCTH Oe30I1acHEIe
YCIOBUS
JKH3HEIEITCILHOCTH IS
COXPAaHEHUS MPUPOTHON
cpebl, 00ecIIeueHUS
YCTOMYMBOIO Pa3BUTHS
o0I11eCTBa, B TOM YHCIIE
IIPH yTPO3€ U
BO3HUKHOBECHHUU
Ype3BbIYAMHBIX CUTYaIUN
Y BOCHHBIX KOH()JIMKTOB

VYK-8.1 IlpoBoaut
UACHTU(DHUKAITIIO YTPO3bI
(ormacHOCTH) IPUPOAHOTO U
TEXHOTCHHOTO TIPOUCX 0K ICHUS
JUTSI JKU3HEICATCIIbHOCTH
YenoBeKa

3HAEeT
OCHOBBI JKOJIOTHM - COCTaB M CBOMCTBa
9KOCHUCTEM, IIOTOKM BEIIECTB M DSHEPrud B
SKOCUCTEMAX, COBPEMEHHBIE 3SKOJOTHYECKHE
npoOJieMbl, BO3HHUKAIOIIUE B  PE3yJbTare
AHTPOMOTEHHOI'O BO3/ICHCTBUSA

ymeeT

BBISIBJISITH ITPUYUHBI HETAaTUBHBIX U3MEHEHUM B

OKpY)KaIOIIeH IPUPOIHOM cpene, (aKTOPhI
cpenbl, BO3JICUCTBYIOIIME Ha  3J0POBHE
YeJIoBeKa
BJIajIeeT

METO/IaMH aHAJIN3a KOJIOTUYECKOTO COCTOSTHHS
00BEKTOB OKPYKAIOIIEH CpeIbl

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOIi POrpaMMbl

JanHast tuciumuivHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Mmoaynu» b1.0.10 ocHOBHOIA
npodeccuoHansHOM 00pa3zoBaTenbHOM mporpammbl 13.03.02 DnekTpodHepreTuka u AMEKTPOTEXHUKA U
OTHOCHUTCS K 00s13aTeIbHOM YacTH y4eOHOro IIaHa.

Ne Konx n HanMeHOBaHME HHIMKATOpa
[TpenmecTByromue TUCHUTIIMHBI
n/m JIOCTHKEHUS] KOMITIETEHLIUU
1 | Pusuxa OIIK-3.5, OIIK-3.6, YK-1.1, VK-
1.2, YK-2.4
2 | Xumus OIIK-5.1
XuMHs - 3HaTh OCHOBBI OOIIIEH ¥ HEOPTaHUYECKOH XUMUU
@Du3nKa - 3HaTh 3aKOHBI TEPMOANHAMHUKHI
Ne Kon v HanMeHoOBaHMe HHIMKATOpa
[Tocnenyromme TUCIUTIITAHBI
n/n JIOCTHKEHUS] KOMIIETEHLIUN

1 |be3onacHOCTH KU3HEAESTEILHOCTH

VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM QTUCHHUILVIMHBI (MOYJIfA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alIuMxcs ¢ npemnojgasaresieM (1o BUIAaM y4eOHbIX
3aHATHA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4arouXCcs




W3 HuX yackl Ha

Cemectp

Bu €OHOM pabOTEI Beero IPaKTUYECKYIO
Ay p 4acoB P Y 3
NOATOTOBKY
KoHTakTHas padora 32 32
Jlextunonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 8 0 8
ITpaktuueckue 3ausatus ([p) 8 0 8
Hnast KOHTaKTHasi pa6oTa, B TOM YHCJIE:
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOM PabOThHI
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYNBTAIIUA TIEPE SK3aMEHOM M caada
Yacbl HA KOHTPOJIb 4 4
CamocTositesbHast padora (CP) 36 36
O01asi TPYA0eMKOCTb JHUCHHILINHBI (MOIYJIs1)
qachl: 712 12
3a4YeTHbIe eIHHULBI: 2 2




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. TemaTuueckuii 1aH AUCUMILIAHBI (MOJTYJISA)

Konrakrthas pabora (1o yueOHbIM

3aHATHUAM), Hac. Kon
HWHJIUKATOP
3 a
3| Jekmumn 113 JIP
Ne Pasnenbl AUCIUIIITUHEL g 1t CP B:ZEO’ IIOCTUKEHU
8 W3 HUX N3 HUX W3 HUX ’ a1
Ha Ha Ha KOMIICTCHIL
MPaKTH- MPaKTH- MPaKTH-
BCEro - BCETO e BCEr0 - nn
HOAro- MHOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Uctopus sxonoruu
1.1. |HcTopust 3KOJIOTHH 3] 2 2 4 YK-8.1
2 |2 paznen. [lonynsuuu u
9KOCUCTEMBI
2.1. |[lomynsauuu 1 SKOCUCTEMBI 3| 2 2 4 YK-8.1
3. |3 pa3nen. buornueckuii 6ananc
B DKOCHCTEMaxX
buoTtnueckuii 6ananc B
3.1 3| 2 2 4 YK-8.1
9KOCUCTEMAaxX
4. |4 pazgen. CBOMCTBA IKOCUCTEM
4.1. | CBolicTBa 9KOCHCTEM 3| 2 2 4 YK-8.1
5. |5 pasmen. Dueprus B
HKOCUCTEMAX
5.1. | DHeprus B 3KOoCcUCTEMAX 3| 2 2 4 YK-8.1
6. |6 pa3zmen. DKOJIOTHYECKUE
baxTopsl
6.1. | Oxonoruueckue GakTopsl 3| 2 2 2 6 YK-8.1
7. |7 pa3nen. 'moGanbHble
9KOJIOTHYECKHE MTPOOIEMbI
['moGanbpHBIE IPOIECCHI B
ounochepe: KITMMAaTUYECKUE
7.1, | Omocdep 3| 2 4| 6 | vka1
U3MEHEeHUs, QIyKTyaluu
030HOBOTO CIIOSI
AHTpPOIIOT€HHOE BO3/IEHCTBUE
7.2. | Ha IPUPOJHYIO CPENY U €TO 31 2 2 3 7 YK-8.1
TIOCJICICTBHSI
8. |8 pazmen. CocrosiHue
OKpYKarloIle cpebl U
3JI0pPOBbE YEJIOBEKA
HopmupoBanue kauecTBa
8.1. | opMHpoBar 3 2 4| 6 | yK81
OKPYKAIOIIEH CpeJIbl
HcTouHuKH 3arps3HEHUs
8.2. [Bo3ayxa. MeTo b OIICHKH 3 2 4 6 VK-8.1
3arpsI3HEHHOCTH.
Omnpenenenue ycnoBuit copoca
8.3. | cTOUHEBIX BOJ B BOJHEBIE 3 2 4 6 VK-8.1
00BEKTHI




8.4.

OreHKa KauyecTBa MPUPOTHBIX

BOJI TIO CAHUTAPHO-
MHUKPOOHOJIOTHYECKUM
IOKa3aTeIsIM

VK-8.1

8.5.

OreHKa KayecTBa MUTHEBOU
BOJIbI 110 OPTaHOJICTITUYECKUM

IIOKa3aTcJIsIM

YK-8.1

9.

9 paznen. Kontposb

9.1

3auer

YK-8.1

5.1. JIexuun

Ne
pasn

HaumenoBanue paszjena
U TEMBI JIEKIIUN

HanmenoBanune u KpaTKOC COACPIKAHNUC J'IeKLII/Iﬁ

I/ICTOpI/IH 3KOJO0I'nnu

HcTopus sxonoruu

OCHOBHBIC 3TaIlbl CTAHOBJICHHUS PKOJIOTHU KaK CaMOCTOSTEIIbHON HAyKH,
COBPEMCHHOE COJCP)KAHKME TUCHUILIMHEBI. CBSI3b SKOJIOTUH C
SKOHOMHYECKHUMH, TEXHUUYECKUMHU U COIHAIBHBIMYA JUCLUIUIMHAMH.
DKOJIOTHS — Hay4YHbIH (DYHIAMEHT IIPUPOIO0XPAHHOM JIEATCILHOCTH.
3HaueHUE KOJOTUICCKOT0 BOCITUTAHKS U 00pa30BaHUS

IMonynsiuyu u
3KOCUCTEMEI

[Tomysuy 1 SKOCUCTEMBI

[TonsiTre GuocucreMbl. BUOCUCTHMBI HAIOPTaHU3MEHHOTO YPOBHS -
npeaMeT 3konoruu. [lomynsiuu, uX XapakTepUCTUKHN U CTPYKTYpa.
Hemorpaduueckue xapakrepuctuki. Poct HaponoHaceneHus: 3eMiH.
CoctaB u cTpyKTypa S3KocucTeMbl. DyHKIIMOHAIBHBIE TPYIIIBI OPraHU3MOB
(mpoayleHThl, KOHCYMEHTBI, peayleHTsl). [IpocTpancTBeHHas CTPYKTypa
AKOCHCTEeMBI. Bubl akocucrem.

Buornueckuii 0anasc B
IKOCHUCTEMAX

Buornueckuii 0ajaHc B SKOCHCTEMAX

CuHTE3 M pa3aoKeHUe OPraHMYECKUX BEIIECTB B IKOCHCTEMAX.
ABTOTpOdHBIC B TeTEPOTPOPHBIC MPOoIecChl. POTOCHHTE3 U XEMOCHHTE3.
Bunpl apixanus. [Tpoaykums v nectpykius. buornyueckuii 6anaHc
9KOCHUCTEM U OHOChEpHI.

CBOIiCTBa DKOCHUCTEM

CBoiicTBa YKOCUCTEM

CoBOKYTIHBIE U SMEP/KEHTHBIE CBOMCTBA SKOcUcTeM. CaMoperynsiuus B
skocucrteMax. OOpaTHbie CBSA3H. Y CTOWYUBOCTD U CTAOMIIBHOCTD
skocucteM u 6uochepsl. buopaznoodpasue. KpyroBopoTsl BeliecTs.
PasButne sxocucTeM. DKOIOTHYECKUE CYKIECCUHU, IPUIHNHBI U TUIIBI.
[Ipu3Haky 3penocTh 3KOCHCTEM.

DHeprusi B 9KOCUCTEMax

DHeprus B 9KOCUCTEMax

Ucrounuku sHeprun. KauectBo sHEprun. DHTpONUs U SKCEprusi. 3aKOHbI
TEPMOJUHAMUKH B dKocucTeMax. OcoOeHHOCTH MPeoOpa30BaHUs SHEPTUU
B KUBOW Marepun. [I0TOKkM SHEPTUH B MUIIEBHIX IensaX. Tpodudeckue
YPOBHH. DKOJIOTHYECKUE TUPAMUIbl. DHEPTreTUUECKUE TUIIBI IKOCUCTEM

ODKOJIOTUYECKUE
(bakTopsl

Dkosoruueckue GpakTopbl

DKojorudeckue (pakTopsl U UX BO3AEHCTBUE HA OpPraHU3M

Cpena oburtanus u ycnoBus cymectBoBanus. Knaccuduxanms
IKOJIOTHYECKHUX (HakTOpOB (abMOTHUYECKHE, OMOTHYECKUE 1
aHTpororeHHsie). O030p BaXKHEUIINX (PaKTOPOB OKPYKAIOIIEH CPEIbI:
TEeMIIEpaTypa, BIaKHOCTb, OCBEIIIEHHOCTb, COJIEHOCTbD,
HEAHTarOHUCTHYECKHUE U aHTarOHUCTUYECKUE B3aUMOOTHOILIEHUS
OpPraHU3MOB U Jp. DKOJOrHUecKas MIacTUYHOCTb. CTEHOOMOHTHI U
ABPUOUOHTHI. 3aKOHBI MUHUMYMa U TOJIEPAHTHOCTH. JIuMuUTHpYIOIINE
(hakTophl. DKOJOTHYECKas HAMIA. B3anMoeicTBHE U KOMITCHCAITUS
(dhaxkTopoB




I'moGanpHBIE TTPOIIECCH

I'mob6anpHBIC TIpOIIECCH B OHOchepe: KIIMMAaTUIECKUE H3MEHEHMS,
(bIyKTyary 030HOBOTO CJIOS

B Gruochepe: OcHoBHbIe KIHEMaTOOOpa3yomue hakTopbl. Bo3MoKHbBIE TPUYUHBI
7 KINMATHICCKUC KJIMMAaTHYCCKUX U3MCHEHUH U X TIOCIICCTBHS ISl TIPUPOIHBIX
MSMCHEHUA, 3KOCHCTEM U ueoBeka. O30HOBBIH CIIOH U ero 3HaYeHue 11 6HOChEpEL.
(ayKTyauum 030HOBOTO | n(3640ppe Ieipbl". B3aUMOCBSI3b HayKH, TOJIUTHUKYA U SKOHOMUKH MPU
cioi OILIEHKE IJI00aTbHBIX TIPOIIECCOB
AHTpOIOTEHHOE BO3/ICHCTBHE HA MIPUPOIHYIO CPEy U €r0 TOCIEICTBHS
AHTPOIIOreHHOE Bunpl 3arpsizHeHMs OKpY>KaIoIIeH cpelibl ¥ ero nociencTBus. KucioTHele
8 BO3JIEICTBHE HA J0XJIM, aHTPOIIOTCHHOE IBTPOPHpPOBaHUE BOJ0eMOB. BhipyOKa siecos,

IIPUPOHYIO CPENY U €ro
MOCJIEACTBHUS

CHIDKEHHE BUIOBOTO Pa3HOO0pa3usl U UX TOCIEACTBHS it OMOCHEpHI.
B3anMOCBsI3b 3KOJIOTHUYECKUX, IEMOTPahUICCKUX H SHEPTETUICCKUX
npobiem

5.2. [IpakTuyeckue 3aHsATUs

HanmenoBanne pasaciia

pJ;.;’)H 1 TEMbI [PAKTUYECKUX HaumenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
3aHATHI
AHTPOIOreHHOE AHTPOTIOTreHHOE BO3/JICHCTBUE HA IPUPOIHYIO CPEIY U €0 TOCIEACTBUS
BO3JICHCTBHE HA DKOJIOTHYECKasi POJIb JIECHBIX IKOCUCTEM U TOPOJICKUX 3EJICHBIX
8 IIPUPOIHYIO Cpey H ero | HACAKICHUHN B IOANCP)KAHUN CTAOMIIBHOTO COCTaBa aTMOC(HEpBI 1
HOCIIEACTBUS CHWKEHUS 3arpsi3HEHHOCTH Bo3Ayxa. Perienue 3aqau
HopmupoBanue kadecTBa OKpY>Karolien cpepl
®denepanbHbIN 3aKOH 00 OXpaHe OKpy:karotiei cpenbl. HopmupoBanue
HopmupoBanue 3arps3HSAIONIMX BEIIECTB B 00bEKTaX OKPYKAIOIICH CPe/IbI.
9 | kauecrBa okpyxaromeii |HOpMHpPOBaHHE — BaXKHEHIINI JJIEMEHT PETYJINPOBAHMUS Ka4eCTBA
cpeibl OKpY>KaloIIeH cpesibl. DKOJIOTUUECKUN U COMAIbHO-TUTUEHUICCKHI
MOHUTOPUHT. CaHUTAPHO-TUTUEHUYECKHE HOPMATUBBI M CIIOCOOBI OIIEHKH
KauecTBa BO3/yXa, BOJbI, IIOYB.
Hcrounnku 3arps3HeHus BO3ayxa. MeTo/1bl OLIEHKHU 3arpsi3HEHHOCTH
U CTOYHUKH Krnaccudukaiys nCTOUHUKOB 3arps3HeHus Bo3ayxa. OCHOBHBIE BHJIbI
10 | 3arpasHenms Bosmyxa. MCKOIMAeMOro TOTIMBA, 3arPsA3HSIONINE BEIIECTBA, 00pa3yIOIUecs Mpu UX
MeToIbI OIEHKH CKUTaHWM. BnusiHue Ha NpUpOAHYIO Cpeay U 310pOBBE UesloBeka. Pacuer
3arpsi3HEHHOCTH. Macchl 00pa3yIOIINXCs BEIIECTB.
[Toka3zaTenu 3arpsiI3HEHHOCTH BO3/1yXa
Ompenenenue ycioBuii cOpoca CTOYHBIX BOJ B BOJHBIE 00 bEKTHI
Bubl cTOUHBIX BOJI, yCITOBUS UX OTBEJICHHS B BOJHBIC 00BEKTHI. Pacuer
Onpeiernenne ycaoBmii | HEOOXOIMMO CTENCHN OYUCTKH CTOYHBIX BO, AOMYCTUMON
11 | c6poca cTOUHBIX Boj B | KOHIICHTPALMH 3aTrPSI3HAIOMIMX BEIECTB B CTOYHBIX BOJAX, HOPMATHBHO

BOHBIE OO BEKTHI

JOTTYCTUMBIN cOpOoc. MeTO bl OLIEHKH YKOJIOTHYECKOTO COCTOSTHHS
BOJHOTO 00OBEKTA.
Pemenue 3agau

5.3. JIJaGoparopHbie pabOThI

HaumenoBanue paznena

pJ:;_);[ U TeMbI 1a00paTOPHBIX HaumeHnoBaHnue u copepkanue 1a00paTOpPHBIX padoT
pabot
Dkonorudeckue HakTopsl
6 OKonorueckne JIaGopartopHas pabota "OmnpeneneHne KecTKOCTH BoJbl. Pacuer
(baxroper CYTOYHOTO MOTPEOICHHS KAIbIIUS U MarHus"
OlleHKa Ka4ecTBa OneHka KayecTBa MPUPOAHBIX BOJ 10 CAHUTAPHO-MUKPOOHOIOTHUECKUM
MPUPOJHBIX Bog o | TIOKa3aTeJIsIM
12 CaHHTApHO- HopMmatuBHbIe TpeOOBaHUS K KAYECTBY MPUPOJTHBIX U MTUTHEBBIX BOJI O
MHKpOGHOIorndeckum | 0AKTEPHOIIOITNYECKUM, BUPYCOJIOTHYECKUM H [1aPa3HTOIOr HICCCKUM

IoKaszaTcJIsiM

IIOKa3aTCJIsIM. MeTOI[I:I MI/IKpOGI/IOJIOFI/I‘-IGCKOFO aHaJinu3a BOJbI.




Bakrepuonornueckuit aHanu3 npupoAHbIX BoA. OlLieHKa 3arpsi3HEHHOCTH
BO/JIbI 110 UHAUKATOPHBIM MUKPOOPTraHU3MaM

13

O1eHka KadecTBa
IUTHEBOU BOJEI 110
OpPTaHOJICTITHYCCKUM
MoKa3aTelIsIM

OrueHka KayecTBa BOAbBI [0 OPraHOJENTUYECKUM MOKa3aTEeNsIM
HopMmatuBHbIe TpeOOBaHUs K KQUECTBY MUTHEBOM BOJIBI.
Opranonentuyeckue nokaszarenu. Onpeaesienne MyTHOCTH, [IBETHOCTH U
3araxa BOJbI.

5.4. CamocrosTenbHas paboTa 00yJaronmxcs

No | HaumeHnoBaHnue pasjaena o
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pa3l| JUCUMILIAHBI U TEMBI
1 Hcropus SKonoruu N3yuenue NONOITHUTENBHOTO MaTepuala o TeMe, MoAroTOBKa K orpocam
2 HOHyJ‘[}[]_[I/II/I u HOHy.H}ILII/II/I 1 3KOCHUCTEMBbI
JYKOCUCTEMBI I/IsyquHe AOIOJHHUTCIIBHOI'O MaT€puaja 1o TeMe, oAroToBKa K ornpocam
Brotnueckuii 6ayiagc B | BHOTHYeCKUi OanaHc B 9KOCHUCTEMAaX
3 3KOCHCTEMAX N3ydenue nOMONMHUTEIHLHOTO MaTepuana 1mo Teme, MoAroToBKa K ormpocam
. CBoMCTBa DKOCUCTEM
4 ColicTsa sxocHCTEM N3ydenue nOMONMHUTEIHLHOTO MaTepuana 1mo Teme, MoAroToBKa K ornpocam
DHEprusi B 9KOCHCTEMax
5 | Oneprus B oKoCHCTEMAX N3yuenune qO0MOITHUTEIHLHOTO MaTepuala Mo TeMe, MOAroTOBKa K OIpocam
Dkosnorudeckue HakTopsl
6 OKoJIOrHYecKHe N3ydenune qomoHUTEILHOTO MaTepralia Mo TeMe, MOATOTOBKA K OIpocaM,
(baxTopsl oopmienne ordera o nadboparopHol pabore
I'no6ansuble mporecchl | InobanbHbIe nponecchl B Onocdepe: KIMMaTUYECKHE U3MEHEHUS,
B Ouocdepe: (hayKTyaruy 030HOBOTO CJI0SI
7 KJIMMaTUYECKUe N3yuenune nO0MOTHUTEIHLHOTO MaTepuala o TeMe, MOArOTOBKa K OIpocam
U3MEHEHHUS,
¢GiyKTyaluu 030HOBOT'O
ciost
AHTpPOITOTEHHOE AHTPOIOreHHOE BO3ICHCTBUE HA IPUPOAHYIO CPEY U €T0 MOCIEACTBUS
8 BO3IEIICTBHE HA BrinmonHeHue ToMalHuX pacueTHBIX 3aJaHuil, MOJATOTOBKA K OIIpOcam
MIPUPOJIHYIO CPETY U €r0
IOCJIEICTBUS
HopmupoBanue HopmupoBanue kadecTBa OKpY>KaroIIe cpeibl
9 KadyecTBa OKPY)KaIOHIefl I/I3y‘I€HI/I€ MPpUPOAOOXPAHHOT'O 3aKOHOAATCIECTBA U HOPMATUBHBIX
Ccpensl AOKYMCHTOB
Hctounuku Hcrounnku 3arps3HEHUS BO3TyXa
10 | 3aTPA3HCHHA BO3MYXa. BrImosHeHNEe TOMAITHAX pacUeTHBIX 33aaHui, N3YICHHE HOPMATUBHBIX
MeToan! OIIeHKH JTIOKYMEHTOB
3arpsi3HEHHOCTH.
Onpesenenye ycioBHit OmnpenenieHne yCIoBHi cOpoca CTOYHBIX BOJ B BOJHBIC 0ObEKTHI
11 | c6poca cTouHBIX BOj B | BBINOJIHEHNE TOMANIHUX PACUETHBIX 33/IaHUH, U3yUEHHE MATEPHATIOB I10
BOJHEIE 00BEKTEI TEMC
OleHKa KayecTBa OreHka Ka4ecTBa MPUPOIHBIX BOJ IO CAHUTAPHO-MUKPOOUOTOTHIECKUM
MIPUPOTHBIX BOJI IO MOKAa3aTeNIsIM
12 CaHUTAPHO- OdopmiteHre oTyeTa 1o J1adopaTopHOi padoTe, H3y4eHnEe HOPMATHBHBIX
MHKPOOHOJIOTHYECKUM | TOKYMEHTOB
MOKa3aTelIsIM
O1leHKa KayecTBa OreHKa Ka4yecTBa MUTHEBOW BOJIBI IO OPTraHOJICIITHYESCKUM TTOKA3aTelIsIM
13 MMUTHEEBOI BOJBI 11O Odopmierne oTyeTa o JadopaTopHOM paboTe, H3yUeHHE MaTePUAIOB 11O

OpPraHoJICITUYCCKUM
IIoKa3aTeciIsiM

TEMC




6. MeToauveckne MaTepHAJIbI JJIs1 CAMOCTOATEILHON PadoThl 00y4YAIOIIMXCS 1O AUCIHUIIIHHE
(Moay110)

BakHEHIIIMM 3TarioM OCBOCHUS JUCITUILUIMHBI SBIISICTCS CAMOCTOSATEIbHAS pad0Ta 00yJaromuXcs ¢
MCIIOJIb30BAaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEebHBIX TEXHOJIOTHH.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOIIEE:

- U3y4YCHHE TEOPETUICCKUX BOIIPOCOB 110 BCEM TeMaM JMCIHILINHBL,

- H3yYCHHE HOPMATUBHBIX JIOKYMEHTOB

- BBITIOJIHEHUE PACUYCTHBIX JJOMAITHUX 33J[aHUM;

- o(hopMIICHHE OTYETOB 10 JJA0OPATOPHBIM paboTam

- MOATOTOBKA K 3a4eTy

Bce HeoOxoquMbie MaTepHabl IS MOATOTOBKH K TEKYIICH U TPOMEKYTOUYHOUN aTTECTAIIMH UMEIOTCS
B MOODLE (kypc «9Kko0j0rus»): BUACO3aINCh JEKIIHMH, IPE3CHTAIIMH H TEKCTOBBIC (DaiJIbl, MaTepHUalIbl K
MPAKTUYECKUM M JJA0OPATOPHBIM 3aHATHSIM.

3a510roM YCHENIHOTO OCBOSHUS JUCIUILTUHBI « DKOJIOTHS SBISETCS 00s13aTEIHbHOE TIOCEIICHHE
MIPaKTUYECKHUX U JTA0OPATOPHBIX 3aHATHH.

Wtorom u3yueHUs TUCHUTUIHHBI SBISICTCS 3a9€T, KOTOPBIH MPOBOAUTCS B (hOpME KOMIBIOTEPHOTO
tectupoBanue B MOODLE

7. OueHOYHbIe MAaTEPHAJIBI ISl IPOBEACHUSA TEKYIEero KOHTPOJISl YCIeBAeMOCTH Y IIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXcs M0 AMCHHUILINHE (MOIYJII0)
7.1. [lepeueHb KOMIETEHIINI C yKa3aHUEM 3TAMOB UX (HOPMHUPOBAHHUS B MPOLIECCE OCBOCHUS AUCIIUITIIMHBI

KOI[ 1 HAMMCHOBAHUC

Ne KonTponupyembie pa3aenbl JUCUUATIAHbBI . Bun onieHouHOTO
WHMKATOpa KOHTPOIUPYEMO
/11 (Motyis) cpencTaa
KOMIIETCHIINH
1 |HUcropus skonoruu YK-8.1 TECThI
2 | [Momynsamuu v SKOCUCTEMBI YK-8.1 TECThI
3 | buotudeckuii 6anaHc B SKOCHUCTEMAX YK-8.1 TECTBI
4 | CBoiicTBa SKOCUCTEM YK-8.1 TECThI
5 |DHeprus B 3KOoCHUCTEMAX YK-8.1 TECThI
TECTBI, OTYETHI IO
6 [DOxomnornyeckue pakTopsl YK-8.1 ’

nmabopaTopHBIM paboTam

I'moGanbHbBIE TIpOIIECCH B OHOChepe:
7 | KIMMaTH4ecKue U3MEHEeHUsl, (pIyKTyalun YK-8.1 TECTHI
030HOBOTO CJIOSI

8 AHTpOHOFeHHOC BO3JICHCTBHE Ha

YK-8.1 TECTBI, pEeLICHHE 3a/1a4
TIPUPOIHYIO CPEIY M €T0 MOCIECTBUS
HopMmupoBaHue kauecTBa OK aromieu
9 PMHD Py Karolt VK-8.1 Pemenne 3amgau
Cpebl
Hcrounuku 3arpsi3sHeHUs BO31yxa. MeToabl
10 P AyX A VK-8.1 Pemrenue 3amau
OIICHKH 3arpsi3HCHHOCTH.
Omnpenenenne yciIoBrii cOpoca CTOYHBIX BO
11 pel Y p a VK-8.1 Pemenue 3amag
B BOJHBIE OOBEKTEI
OreHka KadecTBa MPUPOIHBIX BOJT ITO .
Otuer o 1abopaTopHOit
12 | caHUTAapHO-MHKPOOHUOIOTHIECKUM YK-8.1
pabote
IIOKa3aTeIsiM
13 O1eHKa KauyecTBa MUTHEBOU BOLI 110 VK-8.1 Otyer o nabopaTopHOit
OpraHOJICNITUYECKHM IOKa3aTeIsIM ' pabore

14 |3auer YK-8.1




7.2. TunoBble KOHTPOJIbHBIC 33/IAHUS MJIM UHBIC MaTepHUaJIbl TEKYIIET0 KOHTPOJIS YCIIEBaCMOCTH,
HEO0OXOAMMBIC JUISl OLICHKW 3HAHHM, YMEHUI U HAaBBIKOB M (MJIM) OIbITa MPOo(heCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

[TpuMepsI TUITOBBIX 3aa4 - JJIs MPOBEPKU C(HOPMUPOBAHHOCTH MHIUKATOPA JOCTHIKECHUS
koMmrereHnun YK - 8.1

1. OmpenenuTh 3aTpaThl KUCIOPOIa U KOJIMYECTBO BEIOPACHIBAEMBIX Ta3000pa3HBIX MPUMECEH  pH
CKuranmy 32 THIC. TOHH CIIAHIIEB ¢ diIeMeHTHBIM coctaBoM: C — 68 H-9, 0 -16,5, N-1,5, S-5,0%.
Kaxkas macca gpeBecuHbl Oepesbl ¢ xumudeckuM coctaBom: C- 50,2, H- 6,3, O- 43,0% noikHa OBITH
CHHTE3UpOBaHa B JIECY JJIS MOJJIepKaHus OalaHca B OMOTEXHOIEHO3¢e?

2. Omnpenenutsb KoaudecTBO oOpaszyromierocs CO2 u BOJbI MPU CKUTAHUU 26 ThIC. TOHH
npupoHoro raza (meran — 80, mpoman — 20%). Kakas miomaas muxToBOro Jieca HeoOXoauma JJis TOTO,
YTOOBI TOTPEOUTH TAKOE KOJIMYECTBO YIJIEKHCIIOTO ra3a, eCiu XUMHYEeCKul cocTtaB apeBecunbl C- 50,4;
H- 6,0; O- 43,1%, a romoBo#i mpupocT coctasisieT 7,2 m3/ra.

3. TpeOyercs v OYMCTKA CTOYHBIX BOJ, €CJIM KOHIIEHTPAIUs MEIH B CTOYHBIX Bogax (.07 mr/i,
pacxona CB — 25 m3/c, pacxon Boasl B peke — 1700 m3/c, koaddurmeHT cmemenus — 0.8, KOHIIEHTpaIUs
meau B Boge peku — 0.0002 mr/m, ITAK — 0.001 mr/n? Paccuntarh npeaenbHO JOMYCTUMBINA cOpOC.

4. CTouHbI€ BOJIBI COAEPKAT TUOYTHIIOBBIN 3(hUp, TMMETUIAMUH U AUMETUIKETAa3UH B
koHeHtpanusax 0.017 mr/n, 0.009 mr/im u 0.01 mr/in coorBercTBeHHO. Pacxo crounbix Bog — 90 m3/c,
pacxon Boapbl B peke — 1900 m3/c, koadurnment cmemenns — 0.9. B Bosie BogoTOKa nepeynciIeHHBIC
BemecTBa oTcyTcTBYIOT. [1JIK nubyTtunoBoro agupa — 0.0015 mr/in (Tokcukonoruueckuit JITIB, 2-i kinace
onacHocTH), qumeTuinamuHa — 0.005 mr/i (Tokcukonornyeckuii JIIIB, 3-# k1. omacHocTH), a
numernikerasuHa — 0.01 mr/n (tokcukonoruueckuit JITIB, 1-i ki1. omacHOocTH). MOXKHO 111 cOpachiBaTh
CTOYHBIE BOJBI O€3 OUMCTKHU?

7.3. Cuctema OIICHUBAHUS PE3YJIbTATOB O0YUYEHUS TI0 TUCIUIUINHE (MOIYITIO) IPU MPOBEACHUH TEKYIIIETO
KOHTPOJIS YCIIEBAEMOCTH

Onenka 3HaHUA:

«OTJIMYHOY (3aUTEHO) - CUCTEMaTH3UpPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JieaM
JUCLIUIUIMHBL, @ TAK)KE [0 OCHOBHBIM BOIPOCAM, BBIXOSIINAM 3a IPEAETBI
y4eOHOI MPOrpaMMBl;

- TOYHOE HCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTHUYECKH IPAaMOTHOE
Y JIOTUYECKH ITPABHIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- IIOJIHOE U ITyOOKO€ YCBOEHHE OCHOBHOM U JIOMOJHUTEIBHOMN TUTEpaTyphl,
PEKOMEHI0BaHHOM pabouelt MporpaMMoii 1o JUCUUIUIMHE (MOAYJIIO)

YMEHHUSL:

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

HaBBIKU:

- BBICOKHUI YpOBEHb C(hOPMHPOBAHHOCTH 3asIBJIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- BJIaJIC€T HaBbIKAMHU CaMOCTOSITENIbHO U TBOPUYECKU PELIaTh CIOKHBIE
po0GJIeMbl U HECTaHAAPTHBIE CUTYaLIUN;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BRIOOpA METOAMKH BBIMOTHEHUS
3aJIaHHNI;

- FpaMOTHO 0OOCHOBBIBAET X0/ PEIICHNUS 3a/]1a4;

- 0e3ynpeyHo BiaIeeT HUHCTPYMEHTapueM y4eOHON NUCHUIUIMHBI, YMEHUE €TO
3¢ (HEeKTHUBHO UCTIOIB30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUUYECKHUX 33]1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSIX, AKTUBHO YYaCTBYET B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl HCIIOJHEHHUS 3a1aHUN




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

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

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET UHCTPYMEHTAPUEM I10 JUCLUILIMHE, YMEHHE €T0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMUPOBAHHOCTHU 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTATOYHBI MUHUMAJIbHBIN 00BhEM 3HAHHUH 1O JUCITUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIECHIUAX U HAPABICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

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

- UCTIBITHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH alTOPUTMA BBITIOTHEHUS 3aJaHHA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

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

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33JaHUN

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX ITAbl (JOPMUPOBAHUS KOMIIETCHIIUIA B TTPOLIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Bomnpocs! k 3auerty:
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31.

. OCHOBHBIE 3TaIlbl B HCTOPHH SKOJIOTHH.

. [Ipeamer skosorun. bBuocucTeMbl HaAOPraHU3MEHHOTO YPOBHSI

. [TomyIsIIMOHHBIE CUCTEMBI U MX XapaKTEPUCTHKH.

. CocraB skxocucTeMbl. bruorieno3 u 6uorort. [IpocTpaHCTBEHHAS CTPYKTYPa SKOCUCTEM
. CBoiicTBa 3xocucTeMbl. [IpUHIIUTT SMEPHKEHTHOCTH.

. OOpa3oBaHue U pa3I0KECHHE OPTaHMYECKUX BEIIECTB B Onochepe.

. B3aumoeiicTBre aBTOTPO(PHBIX U TeTepOTPODHBIX MPOIECCOB.

. [TpoayKImoHHO-IECTPYKIITMOHHBIH OanaHc B Ouocdepe.

. Camoperyisnus s3xkocucteM. OOpaTHBIC CBSI3H

. CTaOUJIBHOCTBH YKOCUCTEM.

. TUnbl yCTOMYUBOCTH 3KOCHUCTEM.

. DKOJIOTUYECKHUE CYKIECCUHU.

. [IpruMHBI ¥ TUTIBI CYKIIECCHIA.

. HazeMHBbIe 1 BOHBIE SKOCHCTEMBI

. AHTPOTIOTEHHBIC YKOCUCTEMEBI: TOPOJ U arpO3KOCHCTEMA.
. OTMYust TPUPOTHBIX IKOCHCTEM OT aHTPOIOTCHHBIX.

. 3aKOHBI TEPMOJIMHAMUKH B SKOCHCTEMaX.

. OHTpomus. CrocoOHOCTh IPUPOIHBIX CUCTEM COXPAHAIThH YIOPSIOUYECHHOCTb.
. KauecTBo sHeprum u skceprus.

. [IpeobpazoBanue 3HEPrUH B )KUBOI MaTEPHH.

. Tpoduueckue nenu.

. Tpoduyeckue ypoBHuU. 3akoH JIuHemaHa

. DKOJIOTHYECKHUE MUPAMUIBIL.

. DHEPreTUYeCcKUe THUIIBI IKOCHUCTEM.

. Cpena obuTaHus U yciaoOBHsI CYIIECTBOBAHUSI.

. Knmaccudukanus sxonoruueckux GpaxTopos.

. AGMOTHYECKHUE SKOJIOTHYECKHEe (DAaKTOPBHIL.

. AHTaroHUCTHYECKHE OTHOIICHHUS B IPUPOJIE.

. HeanTtaronuctuueckre OTHOIICHUS B IPUPOJIE.

. Oxonoruveckue Huim. [Ipasuno I'yaze.

3aBUCHUMOCTBD )KH3HEIEATEILHOCTH OPraHu3Ma OT KOTMYECTBEHHOTO 3HAUCHHUS

OKOJIOTHYCCKOT'O (I)aKTopa

32
33
34
35

. DKOJIOTHY€ECKas INIACTUYHOCTb.

. CTeHOOHMOHTHBIC U SBPUOHOHTHBIC OPTaHU3MBI.

. 3aKOHBIl MUHUMYMa M TOJICPAHTHOCTH.

. JIMMUTHPYIOIIHE SKOJOTHYECKHE (PaKTOPBI U UX 3HAYCHUE TS IIPUPOTOOXITPAHHOMN

ACATCIIBHOCTH.

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

CoBMecTHOE BIUSHUE U KOMITEHCAITUS YKOJIOTHYECKHX (DaKTOPOB
Kinnmarnueckue n3MeHeHHs: BO3MOXHBIE IPUYMHBI U MTOCIIEICTBUS
«O30HOBBIE JBIPBI».

Kucnorueie noxau.

Buapl 3arps3HeHus okpyxarouei cpeibl

AHTpOIOreHHo€e IBTPO(UPOBAHKE BOJOEMOB.

BripyOka siecoB. Jlerpagaiusi Ha3eMHBIX SKOCUCTEM.

7.4.2. IlpakTrueckue 3afaHus sl MPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
[IpakTryeckue 3aaHus AJs IPOBEICHHS TPOMEXYTOUHOM aTTecTalli 00yUYaroIUXCsl He
IIPEAYCMOTPEHBI

7.4.3. IlpuMepHbIe TEMBI KypCcOBOi paboThI (poekTa) (IpHu HATHYUH)
Kypcogas pabota (mpoeKkT) He TpeayCMOTPEHBI

7.5. Meroauueckue MaTepualibl, ONPEACIISIIONINE MPOLEAYPhl OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB 1



(unu) ombITa IPOQPECCUOHATBHOMN IEATETbHOCTH, XapaKTepU3yIOIUe dTarbl POPMHUPOBAHUS KOMITETCHIIUH
[Ipouenypa npoBeaeHUs TPOMEKYTOUHOM aTTeCTAllMU U KOHTPOJIS YCIIEBAEMOCTH
periaaMeHTHpYyeTCsl JJOKalIbHBIM HOpMAaTUBHBIM akToM. [Ipotienypa onenuBanus GopMuUpoBaHUS
KOMIETEHIINI TPU MPOBEACHNUH TEKYIIErOo KOHTPOJIA NpUBeieHa B . 7.2. TUIIOBbIE KOHTPOJIbHBIC 3aJaHUS
TEKYIIEero KOHTPOJIs npuBeaeHs! B 1. 7.3. [IpoMexyTounas aTrectanus npoBoautcs B popme 3auera. 3ader
IPOBOAUTCA B YCTHOM opMe (cobecenoBanue). B ycaoBUsIX TUCTAHIIMOHHOTO 00Y4Y€HHUS TPOBOIUTCS

KoMIibtoTepHOE TecTupoBanue B MOODL.

7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH IMPOMEKYTOTHOM

aTTecTaluu
YpOoBeHb OCBOEHUS U OLICHKA
Onenka Onenka
«HEYIOBIETBOPUTEIND | «yHoBieTBOpUTENbH | OLEHKA «XOPOIIO» OneHka «OTJIIMYHOY
HOY o»
«HE 3a4TEHOY «32UTEHOY
VYpoBeHb ocBoeHUST | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHHS
KOMIIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIIHH
«HEJ0CTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBHIN». «BBICOKUI».
Kommereniun He Kommerenmn Komnerenimn Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpPMHUPOBAHBI.
3HaHug OoTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpPOAYKTUBHBII YCIICIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K pEIICHUI0 KaK
Xapakrep. PEILIEHUIO TUTTOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3aJJaHuM. HECTaHAapTHBIX
HU3KUN YPOBEHb JleMoHCTpHpyeTCs | TBOPYECKUX 3aJJaHUU.
CaMOCTOSATEIbHOCTU JIOCTaTOYHBII JemoHCcTpUpyeTcs
MPaKTUYECKOTO YPOBEHB BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSATEJIBHOCTU | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHUe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBAaTh U | OCHOBHBIX MOHSTHUIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BbIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHCHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apI/I(bMeTI/I‘IeCKOG OT BBICTAaBJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIIIO»/«3a4TEHO» BBICTABJISETCS, €CIU CpeiHee apuhMETHIECKOe HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIO0BIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CIIU Cpe/iHee apu(hMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3AAHUS, U3/1aTENILCTBO, IO/l U3JaHNs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

[IBetkona JI. 1., AnexceeB M. 1., Ycanos b. I1., Hesepora-/[3uonak E. B.,

1 [Kapmazunos @. B., XKykosa JI. 1., LIsetkosa JI. 1., Dxonorus, Mocksa:

ACB, 2001
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JIOMOJHUTEILHAS JUTEPATYPA

1 Jlapnukun B.B., I'yces K.I1., ITpombiniuiennast sxosorusi. JlabopatopHsiit

npaktukym, Mocksa: HI'TY, 2011

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

2 [TamxeBuu M. A., UcakoB A. E., Iletpos /I. C., Ilerposa T. A., Dkosorus,

Cankr-IlerepOypr: Cankr-IlerepOyprckuii ropHslii yausepcuret, 2015

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

3 Hanunos-/laaunesa B. 1., Mutuna H. H., ManamenkoB b. M., Oxonorus,

Mocksa: Opaiit, 2023

https://urait.ru/bcode/
512348




OOyuaromuecs u3 ynciia uHBATHI0B U Ul ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AIIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcaMu B (hopmax, alanTUPOBAHHBIX K OTPAHHYEHUSM UX
3/10pOBBA.

8.2. [lepeueHb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTh « HTepHEeT», HEOOXOAUMBIX TSI
OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «IHTEpHET» DNEeKTPOHHBIN ajpec pecypea

Dxonornyeckuii mopran Cankr-IlerepOypra www.infoeco.ru

OdunuanpHplil caiiT MUHUCTEPCTBA TPUPOIHBIX PECYPCOB U

Www.mnr.gov.ru
skoJioruu PO 9

Odunmanbupiii caidT DeaepaabHOM CITyKOBI TTO
TUAPOMETEOPOJIOTHH U MOHUTOPUHTY OKPYXKAIOIIEeH cpeibl
(Pocrumpomer)

www.meteorf.ru

www.kodeks.ru

CopaBouHo-npaBoBoi pecypc «Konekc"

8.3. [lepeueHb coBpeMeHHBIX MpOodecCHOHATBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue DNEeKTPOHHBIN ajpec pecypca

EuHbIi 571€KTPOHHBINA pecypec yueOHO-METOINYECKON JTUTEPATYPHI

CII6TACY www.spbgasu.ru

®depnepanbHbIil 00pazoBaTenbHbIN nopTal "EqmHoe 0KHO JocTyna K

00pa3oBartesibHbIM pecypcam”

http://window.edu.ru

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenbersa "FOPAUT"

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

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa u3jaarenbersa 'Jlans"

https://e.lanbook.com/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbis64r_p
lus/

Cucrema aucraniuonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

NudopmanmonHo-npaBoBast 6a3a naHHbIx Kogekc

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

HNudopmannonHo-npaBosas cucrema KoHcyiabTanT

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

HNudopmannonno-npasosas cucrtema ["apanr

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

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPHU OCYIECTBICHUH 00pa30BaATEILHOTO
mpoliecca 1o AUCHUIUINHE, BKItoYas IepedeHb JTMIEH3MOHHOTO U CBOOOHO pacpOCTPaHIEMOTO

nporpaMMHOTO obecrnieueHUs

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrpocTpaHseMoe)

HoroBop Ne @-31/2020 ot
DxoJor 17.03.2020 r. OOO "®upma
Wuterpan". Jlunensus 6eccpounas

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPU U TOMEIICHH ISl CAMOCTOSITEIbHON pabOThI

HaumeHnoBanue yueOHBIX ayJUTOPHI U
MTOMETIIEHUH JJIsi CAMOCTOSITENILHON paOOTHI

OcHamieHHOCTh 000pPYJI0BAHUEM U TEXHUUYECKUMHU
CpeacTBaMu 00y4YeHHUs




50. YueOHble ayAUTOPHUH /ISl IPOBEICHUS
JICKIIMOHHBIX 3aHATUHN

VYueOHas ayuTOpHs IJIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUTIA, KOMIUIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEIUNHBIN POEKTOP, SKPaH, ayAMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

50. ITomereHus At CAaMOCTOSITETLHON pabOThI

[Tomemenue st CaMOCTOSTEIILHOM paOOThI
(untanpHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mir., B
T.4. 1 1rr.- IIK gt mur ¢ OB3 (cucteMHbIH OJIOK,
MOHHTOP, KJIABUATYyPa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 0OECTIeYeHHEM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

50. YueOHnas nadopatopust OOI1eii 5KOJI0THH,
XHUMHH BOJBI K TEXHOJIOTHH OYHUCTKH CTOYHBIX BOJI
2-s1 KpacHoapmeiickas yi. 1. 4

Ayn. 16, 501,506

Juctunnstop; BertsoxHoi mikad; BeiTsokHON mKad;
Xmamorepmoctar; Xmmagorepmoctar; Mukpockon 1-
20; Xumudeckast mocysa;

DNEeKTPOIUTUTKA KBaplil; AHAIU3ATOP KUIAKOCTH
«Daroopar-02-3M» ¢ mpUCTaBKOU IS OTIPEICIICHUS
XIIK; IMopraruBabiii Typoumgumerp HACH Moz,
2100P; ®noxkynsarop 113-0244 mecTuMeCTHBIN;
Komopumerp KOK-3; ITpubop BakyymHOro
(bUIBTPOBAHUS;

Crenn nabopaTtopHsblii; Tepmopeaktop; LienTpudyra
HacrosnbHas OITH-8; Bechl maboparopusie GX-400;
pH-metp xapmannbiii pHep2 dupmer HANNA;
OwibTparronHas KooHka; dnekrporneds SNOL;
OnbITHAS yCTaHOBKA MO0 UMITEJUICPHON (hIoTaIuy;
Marnutasie Memankn, Becst BJITD-1100;
Cymmensnii mkag CNOL; pH-metp 98127,
AxBaguctussatop J13-10; Crena: 'mapaBnuueckuii
notok; Crenn: ['mapaBnuyeckue CONpOTUBIICHHUS;
Crenn: McreueHnue )KUIKOCTH Yepe3 OTBEPCTUS U
HacaJKu

Crenn: Hacocnbie yctanoBku; [TorpyxHoi Hacoc
«'pynadocy; Taxomerp; Jlo3aTop MTUNIETOUHBINH;
Kapmannsiii pH-metp HI 98103

AHanu3zatop pactBopeHHoro kuciopoga MAPK-3023;
Cnekrpodoromertp [13-5400BU; pH-meTp 98127,
Muxpockon 1-20.

50. YyeOHble ayAUTOPHUH ISl IPOBEICHUS
MPAKTUYECKUX 3aHATUI, KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIIOBBIX W UHINBUAYAIBHBIX KOHCYJIBTAIINH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTeCTalluu

KoMIiekT MynbTuMeTMHHOTO 000py10BaHHS
(TepcoHaNbHBIN KOMIBIOTEP, MYJIbTUMEIUIHBIN
MIPOEKTOP, IKPaH, ayAUOCHCTEMA), T0CKA, KOMIIEKT
y4eOHOI MeOemnH, MOIKII0YEHUE K KOMITBIOTEPHON
cetu CII6BI'ACY, Beixon B HTEpHET

Jlis nuBanuaoB u i ¢ OB3 obecrieunBaroTCs CieliMaibHbIE YCIOBUS ISl OTyYeHUS
0o0pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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