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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. Yka3zanue MecTa JUCHUIIMHBI (MOAYJISAA) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMMbl

JanHast tuciumuivHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Mmoaynu» b1.0.10 ocHOBHOIA
npodeccuoHansHOM 00pa3zoBaTenbHOM mporpammbl 13.03.02 DnekTpodHepreTuka u AMEKTPOTEXHUKA U
OTHOCHUTCS K 00513aTeIbHON YacTH y4eOHOTo TUIaHa.

Ne e/ mecTs A — Kona n HamMeHOBaHWE HHIUKATOPA
/1 pea yrote auch JIOCTHIKECHHUS KOMIIETCHITUN
1 | Pusuxa OIIK-3.5, OIIK-3.6, YK-1.1, VK-
1.2, YK-2.4
2 | Xumus OIIK-5.1
3 | busuxa OIIK-3.5, OIIK-3.6, YK-1.1, VK-
1.2, YK-2.4
4 | Xumus OIIK-5.1
XuMus - 3HaTh OCHOBBI OOIIIeH ¥ HEOPraHUYECKON XUMUU
du3nKa - 3HATh 3aKOHBI TEPMOTMHAMHUKHU
No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromye qUCIUTIITMHBI
n/n JIOCTHIKEHHUS KOMITIETCHITUN
1 |be30onacHOCTh KM3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
2 |Be3omacHOCT KH3HENEATETLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJIMYeCTBA aKaJeMU4YeCKHUX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO PadoTy 00y4alIuxcs ¢ npenojasaresieM (10 BUAaM y4eOHbIX
3aHATHIA) U HA CAMOCTOSAATEJIbHYI0 PadoTy 00yUYaromuxcst




W3 HuX yackl Ha

Cemectp

Bu €OHOM pabOTEI Beero IPaKTUYECKYIO
Ay p 4acoB P Y 3
NOATOTOBKY
KoHTakTHas padora 32 32
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 8 0 8
ITpaktuueckue 3ausatus ([p) 8 0 8
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE:
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(KOHCYNBTAIIUA TIEPE SK3aMEHOM M caada
Yacbl HA KOHTPOJIb 4 4
CamocTositesbHast padora (CP) 36 36
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
qachl: 712 12
3a4YeTHbIe eIHHULBI: 2 2




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

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

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

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
030HOBOT0 CJIOS
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. | cTOUHBIX BOJ B BOJIHBIE 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 paszeina
U TEMBI JICKIUHU

HanmenoBanune u KpaTKOC COACPIKAHNUC J'IeKLII/Iﬁ

I/ICTOpI/IH 3KOJO0I'nnu

HcTopus sxonoruu

OCHOBHBIC 3TaIlbl CTAHOBJICHHUS PKOJIOTUH KaK CaMOCTOSATCILHON HayKH,
COBPEMCHHOE COJCP)KAHKME TUCHUILIMHEBI. CBSI3b SKOJIOTUH C
SKOHOMHYECKUMH, TEXHUYECKUMH U COLMAILHBIMU JUCIUILIMHAMH.
DKOJIOTHS — Hay4YHbIH (DYHIAMEHT IIPUPOIO0XPAHHOM JIEATCILHOCTH.
3HaueHUE KOJOTUICCKOT0 BOCITUTAHKS U 00pa30BaHUS

IMonynsiuyu u
3KOCUCTEMEI

[Tomysuy 1 SKOCUCTEMBI

[TonsiTre GuocucreMbl. BUOCUCTHMBI HAIOPTaHU3MEHHOTO YPOBHS -
npeaMeT 3konoruu. [lomynsauuu, uX XapakTepUCTUKI U CTPYKTYpa.
Hemorpaduueckue xapakrepuctuki. Poct HaponoHaceneHus: 3eMiH.
CoctaB u cTpyKTypa s3KocucTeMbl. DyHKIIMOHAIBHBIE TPYIIBl OPraHU3MOB
(mpoayleHThl, KOHCYMEHTBI, peayleHTsl). [IpocTpancTBeHHas CTPYKTypa
AKOCHCTEMBI. BUbI aKxocHucTeM.

Buornueckuii 0anasc B
IKOCHUCTEMAX

Buornueckuii 0ajaHc B SKOCHCTEMAX

CuHTE3 M pa3aoKeHUe OPraHMYECKUX BEIIECTB B IKOCHCTEMAX.
ABTOTpOdHBIC B TeTEPOTPOPHBIC MPOoIecChl. POTOCHHTE3 U XEMOCHHTE3.
Bunpl apixanus. [Tpoaykmus u nectpykius. buornueckuii 6amanc
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 MPeoOpa3oBaHus 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 ycinoBus cymectBoBanus. Knaccuduxarms
IKOJIOTHYECKHUX (HakTOpOB (abMOTHUYECKHE, OMOTHYECKUE 1
anTpororeHHsie). O0630p BaXKHEUINX (PaKTOPOB OKPYKAIOIMIEH CPEJIb:
TEeMIIEpaTypa, BIaKHOCTb, OCBEIIIEHHOCTb, COJIEHOCTbD,
HEAHTaroOHUCTUYECKHE U AHTarOHUCTUYECKHE B3aUMOOTHOIIEHUS
OpPraHU3MOB U Jp. DKOJOrHUecKas MIacTUYHOCTb. CTEHOOMOHTHI U
ABPUOUOHTHI. 3aKOHBI MUHUMYMa U TOJIEPAHTHOCTH. JIuMuUTHpYIOIINE
(hakTophl. DKONOTHYECKas HAIIA. B3anMojeicTBHE W KOMITCHCAIIHS
(dhaxkTopoB




I'moGanpHBIE TTPOIIECCH

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

B Gruochepe: OcHoBHbIe KIHMaTo0Opa3yomue hakTopsl. Bo3MOXKHbBIE TPUYHHBI
7 KINMATHICCKUC KJIMMAaTHYCCKUX U3MCHEHUH U X TIOCIICCTBHS ISl TIPUPOIHBIX
MSMCHEHUA, 3KOCHCTEM U ueioBeka. O30HOBBIH CIIOH U ero 3HaYeHue 11 6HochepbL.
(ayKTyauum 030HOBOTO | n(3640ppe Ieipbl". B3aUMOCBSI3b HayKH, TOJIUTHUKYA U SKOHOMUKH MPU
cioi OILIEHKE IJI00aTbHBIX TIPOIIECCOB
AHTpOIOTeHHOE BO3/ICHCTBHE HA MPUPOIHYIO CPEIy U €r0 MOCIICICTBUS
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 MOCIEICTBHS Il OHOC(EPHI.
B3anMOoCBsI3b 3KOJIOTHYECKHX, 1EMOTpaUIeCKUX U SHEPTETUICCKHUX
npobiem

5.2. [IpakTuyeckue 3aHsATUs

HanmenoBanne pasaciia

pJ;.;’)H 1 TEMbI [PAKTUYECKUX HaumenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
3aHATHI
AHTPOIOreHHOE AHTpOTIOT€HHOE BO3/ICHCTBUE HA MIPUPOIHYIO CPEAY U €0 MOCIEICTBUS
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>KaroIIe cpeibl
®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 Knaccudukanus ncTOUHUKOB 3arps3HeHust Bo3yxa. OCHOBHBIE BUJIbI
10 | 3arpasHenms Bosmyxa. MCKOIMAeMOro TOTIMBA, 3arPsA3HSIONINE BEIIECTBA, 00pa3yIOIUecs Mpu UX
MeToIbI OIEHKH CKUTaHWM. BnusiHue Ha NpUpOAHYIO Cpeay U 310pOBhE uenoBeka. 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
Onpenenenne ycaoBuii | HEOOXOIMMON CTENCHN OYUCTKH CTOYHBIX BOJ, JOIyCTUMOMH
11 | c6poca cTOUHBIX Boj B | KOHIICHTPALMH 3aTrPSI3HAIOMIMX BEIECTB B CTOYHBIX BOJAX, HOPMATHBHO

BOHBIE OO BEKTHI

JOTTYCTUMBIN cOpoc. MeTOIbI OIIEHKH YKOJIOTUYECKOTO COCTOSTHUS
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

IIOKa3aTCIIsIM. 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 BOJAbBI [0 OPraHOJIENITUYECKUM ITOKa3aTessIM
HopMmaTtuBHbIe TpeOOBaHUS K KAUECTBY 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 HcTopus aKxonornH N3yuenue qonoaHUTEILHOTO MaTepHalia o TeMe, MOJAroToBKa K ornpocam
2 HOHyJ‘[}[]_[I/II/I u HOHy.H}ILII/II/I 1 3KOCHUCTEMBbI
JYKOCUCTEMBI I/IsyquHe AOHNOJHHUTCIIBHOI'O MaT€puajia 1o TeMe, oAroToBKa K ornpocam
Brotnueckuii 6ayiagc B | BHOTHYeCKUi OanaHc B 9KOCHUCTEMAaX
3 3KOCHCTEMAX W3ydeHnue nOMONMHUTEIHLHOTO MaTepuaia 1o TemMe, MoAroToBKa K orpocam
. CBoMCTBa DKOCUCTEM
4 ColicTsa sxocHCTEM N3ydenue nOMONMHUTEIHLHOTO MaTepuana 1mo Teme, MoAroToBKa K ornpocam
DHEprusi B 9KOCHCTEMax
5 | Oneprus B oKoCHCTEMAX N3yuenune nonoaHUTEILHOTO MaTepuala o TeMe, MoJAroToBKa K ompocam
Dkosnorudeckue HakTopsl
6 OKoJIOrHYecKHe N3ydenune qomoHUTEILHOTO MaTepralia Mo TeMe, MOATOTOBKA K OIpocaM,
(baxTopsl oopmienne ordera 1o nadboparopHol paboTe
I'no6ansHkle porecchl | I no0anbHbIe nporecchl B 0nocdepe: KIMMaTUIECKHE H3MEHEHS,
B Ouocdepe: (hayKTyaruy 030HOBOTO CJI0SI
7 KIUMaTHUCCKHE N3yuenune nO0MOTHUTEIHLHOTO MaTepuala o TeMe, MOArOTOBKa K OIpocam
U3MEHEHHUS,
(bIyKTyanuu 030HOBOTO
ciost
AHTpPOITOTEHHOE AHTPOIIOreHHOE BO3ICHCTBUE HA MPUPOIHYIO CPELY U €0 MOCIEACTBUS
8 BO3IEIICTBHE HA BrinmonHeHue ToMalHuX pacueTHBIX 3aJaHuil, MOJATOTOBKA K OIIpOcam
MIPUPOJIHYIO CPETY U €r0
IOCJIEICTBUS
HopmupoBanue HopmupoBanne kadecTBa OKpY>Karomien cpeapl
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
MeTob! OLICHKH JTIOKYMEHTOB
3arpsi3HEHHOCTH.
Onpesenenye ycioBHit OmnpenenieHne yCIoBHi cOpoca CTOYHBIX BOJ B BOJAHBIC OOBEKTHI
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 Or1eHKa Ka4yecTBa MUTHEBOW BOJIBI 110 OPTaHOJICITHYECKUM TTOKa3aTelIsIM
13 MMUTHEEBOI BOJBI 11O Odopmierne oTyeTa mo JadopaTopHOK padoTe, H3yUeHHE MaTePUaIOB 110

OpPraHoJICITUYCCKUM
IIoKa3aTeciIsiM

TEMC




6. MeToaquueckue MaTepuabl JIsl CAMOCTOATEILHOMH PadoThI 00y4AIOIIMXCS M0 TUCIUNIHHE
(Moay110)

BakHeHIIIMM 3TarioM 0CBOCHUS JUCITUILUIHHBI SBIIICTCS CAaMOCTOsTEIbHAs padoTa 00yJaronuXxcs ¢
HCIIOJTb30BaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

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 JJaOOPATOPHBIM paboTam

- MOATOTOBKA K 3a4eTy

Bce HeoOxoquMbie MaTepHabl IS MOATOTOBKH K TEKYIICH U TPOMEKYTOUYHOUN aTTECTAIIMH UMEIOTCS
B MOODLE (kypc «2Kko0j0rus»): BUACO3AINCH JCKIIHMMA, IPE3CHTAIIMH H TEKCTOBBIC (DaJIbI, MATEpUAJIbI K
MPAKTUYECKUM M JJA0OPATOPHBIM 3aHSATHSIM.

3a510roM YCIENIHOTO OCBOCHUS  AUCIHUILTUHBI «DKOJIOTHS SBISIETCS 00s13aTEIIbHOE MMOCEIICHNE
MIPaKTUYECKHUX U JTA0OPATOPHBIX 3aHATHH.

Wtorom u3yueHUs TUCHUTUIHHBI SBISICTCS 3a4€T, KOTOPHIN MPOBOAUTCS B (hOpME KOMIIBIOTEPHOTO
tectupoBanue B MOODLE

7. OueHoYHBbIE MATEPHAJIbI VIS IPOBEAeHNsI TEKYIEro KOHTPOJISA YCIIeBAeMOCTH U MPOMEKYTOYHOM’
arrecTauMu 00y4aroIMXcs M0 AMCHHUILINHE (MOIYJII0)
7.1. [lepeueHb KOMIETSHIIMI C yKa3aHUEM 3TAIOB MX (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS AUCIIUILIIMHBI

KOI[ 1 HAMMCHOBAHUC

Ne KonTponupyemble pa3aesbl AUCUUATLUIHHBI . 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 U3MEHEeHUs, (PIyKTyaluu YK-8.1 TECTHI
030HOBOTO CJIOSI

8 AHTpOHOFeHHOC BO3JICHCTBHE Ha

YK-8.1 TECTBI, pEeLICHHE 3a/1a4
TIPUPOIHYIO CPEIY M €0 MOCISICTBUS
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 KauecTBa MUTHEBOI BOILI 10 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 ISl OLICHKW 3HAHWMH, YMEHUN U HaBBIKOB U (WJIM) OIbITa MPOo(heCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHHUS KOMIIETCHIIHIA B MPOILIECCE OCBOCHUS TUCIIUTIIIHBI

[TpuMepsI TUITOBBIX 3a7a4 - JUISl IPOBEPKH CPOPMUPOBAHHOCTH MHAUKATOPA JTOCTHIKCHHS
komrereHnun YK - 8.1

1. OmpenenuTh 3aTpaThl KUCIOPOIa U KOJIMYECTBO BEIOPACHIBAEMBIX Ta3000pa3HBIX MPUMECEH  TpH
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 MOJJIepKaHusl OajlaHca B OMOTEXHOIEHO3¢e?

2. Omnpenenuts KoaudecTBo oOpasyromierocss CO2 u BOJbI PU CKUTAHUU 26 ThIC. TOHH
npupoHoro raza (meran — 80, mpoman — 20%). Kakas miomaas mTUXTOBOro jieca HeoO0XoauMma JJis TOTO,
4TOOBI TOTPEOUTH TAaKOE KOJTMYECTBO YTIIEKHUCIIOTO ra3a , €CJIM  XUMHYECKui coctaB apeBecunnl C- 50,4;
H- 6,0; O- 43,1%, a rogoBo# mpupocT cocTariseT 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, koaddurmenT cmemenns — 0.8, KOHIIEHTpaIUs
meau B Boge peku — 0.0002 mr/m, ITAK — 0.001 mr/n? Paccuntarh npeaeinbHO JOMYCTUMBINA cOpOC.

4. CTouHbIe BOJIbI COACPKAT TUOYTHIIOBBIN 3(DUp, TMMETHIAMUH U AUMETUIIKETa3uH B
koHeHTpanusax 0.017 mr/n, 0.009 mr/m u 0.01 mr/n coorBercTBeHHO. Pacxoa crounsix Bog — 90 m3/c,
pacxon Boapbl B peke — 1900 m3/c, koadurment cmemenus — 0.9. B Bosie BOgoTOKa nepeynciIeHHBIC
BemecTBa oTcyTcTBYIOT. [1JIK nubyTtunoBoro agupa — 0.0015 mr/in (Tokcukonoruueckuit JITIB, 2-i kinace
onacHocTH), gumeTuinamuHa — 0.005 mr/i (Tokcukonornyeckuii JIIIB, 3-# k1. omacHocTH), a
numeruikerasuHa — 0.01 mr/n (tokcukonorundeckuit JITIB, 1-i k1. omacHOocTH). MOXKHO 111 cOpachiBaTh
CTOYHBIE BOJBI O€3 OUMCTKHU?

7.3. Cuctema OIlCHUBAHUS PE3YJIbTATOB O0YyUEHUS TI0 JUCIUILINHE (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 ITPAaBUIIBHOE U3JI0KEHHE 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 AaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILINH

HaBBIKU:

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

- BJIaJIe€T HaBbIKAMHU CaMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CI0KHBIE
po0GJIeMbl U HECTaHAAPTHBIE CUTYaLIUN;

- IPUMEHSIET TEOPETUYECKUE 3HAHUS /1151 BBIOOpa METOUKH BBITIOTHEHUS
3aJIaHHNI;

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

- 0e3ynpeyHo Bia/ieeT HHCTPYMEHTapUeM Y4eOHOM NUCIUIUIMHBI, YMEHHE €ro
3¢ (HEeKTHUBHO UCTIOIB30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUUYECKHUX 33]1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, 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 TEOPUSX, KOHLIENIUAX U HAIIPABIECHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3YyET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JJOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOoCToOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSX, YIacTHE B TPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAaHIAPTHYIO METOIMKY BBIIIOJIHEHUS 3a/1aHUI;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIOJIb30BaHUE HAYYHON TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTHYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLECMIIUAX U HAIPABJICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YIECOHOM TUCIUILIMHBI, YMEHHUE €r0 UCIIOIb30BaTh
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;

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3aJaHHA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

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

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPHl UCTIOTHEHUS 3aJaHHI;

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

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTHuecKre BOIIPOCHI U MIPAKTHYECKUE 3aJaHUs IS TPOBEICHUS IPOMEKYTOUHOHN aTTeCTalluu
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTrueckue BOMPOCHI JIJIs1 IPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Bomnpocs! k 3auerty:
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30.

31

. OCHOBHBIE 3TaIlbl B UCTOPUHU 3KOJIOTHH.

. [IpenmeT skonoruu. buocucreMbl HATOPTAHU3MEHHOTO YPOBHS

. I[TomynsIHOHHBIC CUCTEMBI M UX XapaKTEPUCTHKH.

. Cocras 3kocucremsl. buorienos u 6uoromn. [IpocTpaHCTBEeHHAS CTPYKTYPa SKOCUCTEM
. CBoticTBa 3K0ocHcTeMBbI. [IpUHITUIT SMEPIKEHTHOCTH.

. OOpa3oBaHue U pa3ioKEHNE OPTAHUYECKUX BEIECTB B Ouochepe.

. B3aumoeiicTBre aBTOTPO(PHBIX U TeTepOTPODHBIX MPOIECCOB.

. [TpoayKImoOHHO-IECTPYKIITMOHHBIHN OanaHc B Ouocdepe.

. Camoperyisnus s3xkocucteM. OOpaTHBIC CBSI3H

. CTaOUJIBHOCTBH YKOCUCTEM.

. TUnbl yCTOMYUBOCTH 3KOCHUCTEM.

. DKOJIOTUYECKHUE CYKIECCUHU.

. [IpruMHBI ¥ TUTIBI CYKIIECCHIA.

. HazeMHBbIe 1 BOHBIE SKOCHCTEMBI

. AHTpONIOTeHHBIC YIKOCHCTEMBI: TOPOJI U arpO3KOCHUCTEMA.
. OTMYust TPUPOTHBIX IKOCHCTEM OT aHTPOIOTCHHBIX.

. 3aKOHBI TEPMOJIMHAMUKH B SKOCHCTEMaX.

. OHTpomus. CriocoOHOCTh MPUPOIHBIX CUCTEM COXPAHATh YIOPSIOUYSHHOCTb.
. KauecTBo sHeprum u skceprus.

. [IpeobpazoBanue 3HEPrUH B )KUBOI MaTEPHH.

. Tpoduueckue nenu.

. Tpoduyeckue ypoBHuU. 3akoH JIuHemaHa

. DKOJIOTHYECKHUE MUPAMUIBIL.

. DHEPreTUYeCcKUe THUIIBI IKOCHUCTEM.

. Cpena obutaHus u yCiaoBUS CYIIECTBOBAHUSI.

. Knmaccudukanus sxonoruueckux GpaxTopos.

. AGMOTHYECKHUE SKOJIOTHYECKHEe (DAaKTOPBHIL.

. AHTaroHUCTHYECKHE OTHOIICHHUS B IPUPOJIE.

. HeanTtaronuctuueckre OTHOIICHUS B IPUPOJIE.
Okonorudeckue Huim. [Ipasuno [Nyaze.

. 3aBUCHUMOCTb )KM3HEIEATEIHbHOCTH OPTaHU3Ma OT KOJTMYECTBEHHOTO 3HAUCHUS

OKOJIOTHYCCKOT'O (I)aKTopa

32
33
34
35

. DKOJIOTHY€ECKas INIACTUYHOCTb.

. CTeHOOHMOHTHBIC U SBPUOHOHTHBIC OPTaHU3MBI.

. 3aKOHBIl MUHUMYMa M TOJICPAHTHOCTH.

. JIMMUTHPYIOIIHE SKOJOTHUECKHE (GAaKTOPBI U UX 3HAYCHUE JJIS TPUPOI00XITPAaHHOM

ACATCIIBHOCTH.

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

CoBMecTHOE BIUSHUE U KOMITEHCAITUS YKOJIOTHYECKHX (DaKTOPOB
Kinmmarnueckue n3aMeHeHus: BO3MOYKHBIE IPUYUHBI U IOCTIEACTBUS
«O30HOBBIE JBIPBI».

Kucnorueie noxau.

Buapl 3arps3HeHus okpyxarouei cpeibl

AHTpOIOreHHO€e IBTPO(YUPOBAHKE BOJOEMOB.

BripyOka siecoB. Jlerpagaiusi Ha3eMHBIX SKOCUCTEM.

7.4.2. IlpakTrueckue 3afaHus ISl MPOBEACHUS IPOMEXYTOUHOM aTTecTalui 00yJyaronuxcs
[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 MaTepralibl, OPEACIISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUW, YMEHHM, HABBIKOB 1



(unu) ombiTa TPO(hEeCCUOHATBFHON JeATEIbHOCTH, XapaKTePU3YIOIINeE 3Tarbl JOPMUPOBAHUS KOMITETCHITHIA
[Ipouenypa npoBeaeHUs TPOMEKYTOUHOM aTTeCTAllMU U KOHTPOJIS YCIIEBAEMOCTH
peraaMeHTHpPYeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM.
[Ipouenypa onenuBanust GoOpMUPOBAHUS KOMITETEHIINM NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBezicHa B 1. 7.2. TUNOBbIE KOHTPOJIBHBIE 3aIaHUS TEKYILETO KOHTPOJISl IPUBEACHBI B 1. 7.3.
[IpomexyTouHas aTTecTanus MPOBOIUTCS B popMe 3auera. 3ayeT MPOBOJUTCS B YCTHOU hopme
(cobecenoBanue). B ycnoBusix TMCTaHIIMOHHOTO 00YYEHHSI IPOBOIUTCS KOMITBIOTEPHOE TECTUPOBAHUE B

MOODL.

7.6. Kpurepun oreHuBaHuS CPOPMUPOBAHHOCTH KOMIIETCHIIUNA TTPH MPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBieTBopuTesbH | OLEHKa «XOpOIIO» OrneHKa «OTJIIMYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHUS | YPOBEHBb OCBOCHHUS YpoBEeHb OCBOEHUS
KOMIIETCHIIUU KOMIIETECHIINU KOMIIETECHIINU KOMIIETEHLINU
«HEAOCTATOYHBIN. «IOPOTOBBIN». «IPOJBUHYTBIN. «BBICOKHI.
Kommereniun He Kommerenmmun Kommerenmun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHMS OTCYTCTBYIOT, [  CdopMuUpoBaHbI 3HaHus OOUIMPHEIE, 3HaHus
YMEHUS U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHBIE,
Kpurepus c(hOopMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT } BCECTOPOHHHE. Y MEHHUS
OLICHHBAHNS (dbparMeHTapHbI 1 PENPOAYKTUBHBIN YCIIELIHO
HOCAT XapakTep, MIPUMEHSIFIOTCS K
PEenpOIyKTUBHBIN MIPUMEHSIOTCS K PELIECHHIO KaK
Xapaxkrep. PELIEHHUIO TUITOBBIX TUTIOBBIX, TaK U
JleMoHCcTpHpYyeTCs 3aaHUM. HECTaHAAPTHBIX
HU3KHH YPOBEHb JleMoHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUU.
CaMOCTOSITEIIBHOCTH JIOCTAaTOYHBIN JemoHcTpupyeTcs
MPAKTUYECKOT O YPOBEHb BBICOKHI YPOBEHb
HAaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSITEIbHOCTH,
YCTOMYUBOTO BBICOKAs aJJallTHBHOCTD
MPaKTUYECKOTO MPAaKTUYECKOrO HaBbIKa

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl [ KOHTPOJIUPYEMOTrO | 3HAHUS MPOrPAMMHOTO
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; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, 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 BeIMONIHEHUH 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 MIPAKTUYCCKHEC 3a/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 BBITIOJIHEHUH
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 apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIIACTCS, €CIIU CpeIHee apudMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOoAMUYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHMILIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs 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 [Kapmazunor @. B., XKykosa JI. U., IIsetkona JI. W., Dxonorusi, Mocksa:

ACB, 2001
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JIOMOJHUTEILHAS JUTEPATYPA

1 Jlapnmukun B.B., I'yces K.I1., IIpompiniuiennas sxonorusi. JlabopatopHsiit

npaktukym, Mocksa: HI'TY, 2011

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

785778216020.html
2 Janunos-/lanvnesa B. W., Mutuna H. H., Manamenkos b. M., Dxonorus, https://urait.ru/bcode/
Mocksa: FOpaiit, 2023 512348

3 [TamxeBuu M. A., UcakoB A. E., Ilerpos /I. C., ITerpoBa T. A., Dxosorus,

Cankr-IlerepOypr: Cankr-IlerepOyprckuii ropHslii yausepcuret, 2015

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




OOyuaromuecs U3 ynciia uHBAMHI0B U Jnil ¢ OB3 obecreynBaroTcs IeYaTHBIMK U (WIIH)
AIIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcaMu B (hopmax, alanTUPOBAHHBIX K OTPAHHYEHUSM UX
3/10pOBBA.

8.2. [lepeueHn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH «IHTepHET», HeOOXOIUMBIX JJIs
OCBOCHHUS JUCITUTUIMHBI (MOTYJIs)

Haumenosanue pecypca cetu «IHTEpHET» DNEeKTPOHHBIN ajpec pecypea

Dxonornyeckuii mopran Cankr-IlerepOypra www.infoeco.ru

OdunuanpHblii caiiT MUHUCTEPCTBA IPUPOIHBIX PECYPCOB U

Www.mnr.gov.ru
skoJioruu PO 9

Odunmanbubpiii caidT DeaepanbHOl CITyKObI 110
TUAPOMETEOPOJIOTHH U MOHUTOPUHTY OKPYXKAIOIIEeH cpeibl www.meteorf.ru
(Pocrumpomer)

www.kodeks.ru

CopaBouHo-npaBoBoi pecypc «Konekc"

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DNEeKTPOHHBIN ajpec pecypca

\\law.lan.spbgasu.ru\GarantClie
WNudpopmanmronno-npaBoBas cucrema [ apaHT

nt

NudopmarnmonHo-npaBoBas cucrema KoHcynbTaHT Wlaw.lan.spbgasu.ru\Consultant

pat P Y Plus ADM
NudopmanmonHo-npaBoBast 6a3a nanHbix Kogekc 225://gaSUdata'Ian'Spbgasu'rU/d
Cucrema aucranimonnoro ooydenus CII6GIACY Moodle https://moodle.spbgasu.ru/
OnektponHas 6udiuorexka Upouc 64 II’IJ';;/)://ntb.spbgasu.ru/Irb|564r_p
DJIeKTPOHHO-0MOIMOTeUHAs cucTeMa u3aaresabcra "Jlanp" https://e.lanbook.com/
DIeKTPOHHO-6MGIHOTe Has cucTeMa u3atenbera "FOPANT" https://www.biblio-online.ru/

®enepanibHbI 00pa3oBarenbHbIN MopTal "EquHoe okHO JocTyna K

\ http://window.edu.ru
00pa3oBaTesIbHbIM pecypcam

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl

CII6I'ACY www.spbgasu.ru

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPHU OCYIECTBICHUH 00pa30BaATEILHOTO
mpoliecca 1o AUCUUIUINHE, BKIII0Yas IepedeHb JTUIEH3MOHHOTO U CBOOOHO pacpoCTPaHIEMOTO
MPOrPaMMHOTO OOecTieueHust

Crnioco6 pacripocTpaHeHus
HaumeHnoBanue (JIU1IEH3MOHHOE UJTU CBOOOTHO
pacrpocTpaHseMoe)

Horosop Ne 7132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

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

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
Cenenust 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN 1 TOMEIICHUH JII CAMOCTOSITEIbHOW PaOOTHI

HanmenoBanue y‘{e6HBIX ay'IlI/ITOI)I/Iﬁ )51 OCHaH_IeHHOCTB O60pyI[OBaHI/ICM U TCXHHUYCCKHUMHU
MMOMENICHUH IS CaMOCTOSTEILHOM pa6OTBI cpeacTrBaMu O6y‘-ICHI/ISI




50. YueOHble ayAUTOPHUH /ISl IPOBEICHUS
JICKIIMOHHBIX 3aHATUHN

VYueOHas ayuTOpHs IJIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUTIA, KOMIUIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIA TIPOEKTOP, IKPaH, ayANO0-CUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

50. ITomereHust 1J1si CaMOCTOSITEIIBHOW PabOThI

[Tomemenue st CaMOCTOSTEIILHOM paOOThI
(untanpHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mir., B
T.4. 1 1rr.- IIK ms g ¢ OB3 (cucteMHbIN 010K,
MOHHTOP, KJIABUATYyPa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 0OECTIeYeHHEM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

50. Yuebnas naboparopus OO01ieii SKOI0TruH,
XUMHH BOJIBI U TEXHOJIOTUU OUYUCTKUA CTOYHBIX BOJ
2-s1 KpacHoapmetickas yi. 1. 4

Ayn. 16, 501,506

Juctumisarop; BertsokHoM mikad; BeITsokHOM mKad;
Xinanorepmoctart; XiajgorepMoctar;, Mukpockor 1-
20; XuMudeckas mocyna;

DNEeKTPOIUIUTKA KBapIl; AHAIU3aTOpP KUJIKOCTH
«Daroopat-02-3M» ¢ mpucTaBKOU Ui OMpeesieHus
XIIK; ITopraruBHseii Typouaumerp HACH moa.
2100P; ®nokynsarop 113-0244 mecTuMecTHbIN;
Komopumerp KOK-3; ITpubop BakyymMHOT0
(buUIbTpOBAHUS;

Crenp naboparopusiii; Tepmopeakrop; Llentpudyra
HactonpHas OITH-8; Becol maboparopusie GX-400;
pH-metp xapmannbiii pHep2 dupmer HANNA;
OunbTpanroHHas KosioHka; Jnekrporeuyb SNOL;
OnpITHAs ycTaHOBKA MO UMIIEJUIEPHON (hioTanuy;
Marnutasie Memanky; Becsr BJITD-1100;
Cymmnbnsnii mkadg CNOL; pH-metp 98127,
AxBaguctusuisitop J13-10; Crena: 'mapasnnueckuit
notok; Crenn: ['mapaBnuyeckue CONpOTUBIICHHUS;
Crenn: Mcreuenue ®UIKOCTH Y€pe3 OTBEPCTHUS U
HacaJKu

Crenn: Hacocubie ycranoBku; [lorpyxHoii Hacoc
«'pynadocy; Taxomerp; JlozaTop NTUNETOUHBIIH;
Kapwmannsnii pH-metp HI 98103

AnanuszaTtop pactBopeHHoro kuciopoga MAPK-3020;
Cuexrpodoromerp [13-5400BU; pH-meTp 98127,
Muxpockor 1-20.

50. YueOHble ayAUTOPHH TSI IPOBEICHUS
MPAKTUYECKUX 3aHSATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOJTHEHHS KypCOBBIX paboT),
TPYMIIOBBIX U WHAWUBUAYAIbHBIX KOHCYIbTAIUH,
TEKYIIETO KOHTPOJIS U MIPOMEKYTOUHON
aTTeCcTaluu

KomMmriext MynbTUMeIniiHOTO 000py10BaHUS
(mepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUO-CUCTEMA), TOCKA, KOMILJIEKT
yaeOHOM Mebenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CII6GI'ACY, Bbixon B MHTEpHET

I[J'ISI HWHBAJIMJIOB U JIUI] C OB3 ob6ecneunBarTCs CIICHHAJIBHBIC YCIIOBHA IJIA MMOJYYCHUA
O6p330BaHI/I$I B COOTBCTCTBHHU C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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