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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCJ'I}IMI/I OCBOCHHA IUCHUIUIMHBI SABJIAOTCA: IMOBBIIICHHUC T'PAaMOTHOCTH B IMICPUOJ 3SKOJOTHYCCKOIO
KpU3Hca ¥ JIMKBUAIKA 1pobena B o0meM GyHIaMEeHTaTbHOM €CTECTBEHHOHAYYHOM 00pa30BaHHUH CTYICHTOB.

3aﬂaanI/I OCBOCHUA TUCHUIIINHBI ABJISIOTCA:
3HaKOMCTBO CTYACHTOB C OCHOBaMH (bYH,I[aMeHTaJIBHOfI 9KOJIOTHH;

q)OpMI/IpOBaHI/Ie 9KOJIOTMYCCKOIr0 MUPOBO33PCHUA U MTPEACTABIICHHA O YCJIOBCKC KaK O HaCTU IMPUPOIDI;
Hay4YHOC 000CHOBaHHE an/IponooxpaHHoﬁ JCATCIIBHOCTH.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

KO,I[ N HAUMCHOBAHHEC WHJHUKA-
TOpa JOCTUKCHUA KOMIICTCHIIUN

[Inanupyemblie pe3yabTaTbl 00y4eHUs MO
JTUCITUTLINHE, 00eCTICUNBAIOIINE TOCTIKCHUE
IJIAHUPYEMBIX pe3ynbTaToB ocBoeHuss OITOIT

OIIK-1 Cnocoben pemarb
3aga4n  podecCHOHATBHOM
JEATENIbHOCTH Ha OCHOBE

HUCIIOJIB30BaHUA

TCOPCTUYCCKUX u
MNPAKTUICCKUX OCHOB
C€CTCCTBCHHBIX u

TCXHUYCCKHUX HAYK, a TaKXC
MAaTE€MaTUYCCKOro almapara

OIIK-1.10 Ouenka BO3AEUCTBUS
TEXHOTEHHBIX  (paKTOpOB  Ha
COCTOSTHUE OKPYKAIOIIEN CPEIbI

3HaeT
OCHOBHEIC 3aKOHOMEPHOCTHU
(YHKIIMOHUPOBAHUSI TPUPOIHBIX HSKOCHUCTEM,
9KOJIOTMYECKHUE TOCJIEACTBUS AHTPOIOIEHHOIO
BO3JCHCTBHUSI

yMmeeT
MIPOBOJIHTH OIICHKY HCCIICAOBaHUS
HKOJIOTMYECKOTO  COCTOSIHHSL  OKpY’Karolen
CpeIbI

BJIajieeT HABbIKAMU

HaBBIKAMH HHTEPIIPETAIINH pe3yabTaTOB

OKCIICPUMCHTAJIbHBIX I/ICCJ'IeI[OBaHI/Iﬁ

VK-8 CnocobeH co3iaBaTh 1
MOJIEP)KUBATh O€30MacHbIe
YCIIOBHS
KHU3HEICATEIBHOCTH, B TOM
qyclie NP BO3HUKHOBEHUU
YPE3BBIYANHBIX CUTYALIUI

VYK-8.1 Unentudukanus yrpo3
(omacHocTel) MPHUPOJHOTO U
TEXHOTEHHOTO TPOUCXOKIACHUS
s KHU3HEEATEIbHOCTH
JeIoBeKa

3HaeET
COBpPCMCHHBIC OKOJIOTHYCCKHUEC HpO6JIeMLI,
BO3HHUKAIONIUE B PE3YJIbTATC AHTPOIIOICHHOI'O

BO3JCUCTBUSA Ha IMPUPOAHYKO Cpeay MU HX
MOCHEACTBUS  JUIi  3JI0POBbSI  YEJIOBEKA,
HOpPMaTUBHbIE  TpeOOBaHUS K  KayecTBY
OKPYKaroIIeu cpebl

ymeer

MPOTHO3UPOBATH IMOCJIC/ICTBUSA
MIPOU3BOJCTBEHHO-X035IICTBEHHOM
JIEATENIbHOCTA HA OKPYXAIOIIYI Cpeay |
310pOBbE YeJIOBEKa, MOJIB30BaThCS
HOPMATHBHBIMH JIOKYMEHTaMH B 00JIacTu

OXpaHbl OKpPYKaOLIEH CpeIbl

BJIa/leeT HABbIKAMU

HaBBIKAMU OLIEHKH COCTOSIHHSI OKpY’Karolien
cpelbl

3. Yka3zaHue MecTa JMCUMILIMHBI (MO1YJISI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl
Hannas pucuumivHa (MOaysb) BiItoueHa B bnok «/lucnummuuel, monymu» b1.0.19 ocHoBHOI
npodeccuonanbHON oOpazoBarensHOl mporpamMmbl 08.03.01 CTpoHWTenbCTBO M OTHOCHUTCS K 00S3aTE€IbHON

qacTHu y‘-IC6HOFO IJ1aHa.

Ne e IecTs R — Kon u HauMeHoBaHue HHIUKATOpa
/1 PeAIeCTBYIoMmHE el JNOCTHIKEHHUS KOMITETEHIINHA
1 |®usuxa VK-1.1, YK-1.5, OIIK-1.1, OIIK- 1.2,
OI1K-1.4, OIIK-1.5, OIIK-1.11




2  [Xumus

OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK
-1.5

duzuka
3HaTB OCHOBBEI TCpMOI[I/IHaMI/IKI/I

Xumus

3HATE OCHOREKI OOIIEH Y HEONTAHUYECKON XUMUN

[Tocnenyromue TUCIUTIIIMHBI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIKCHHA KOMIICTCHIIMH

1 |Be3omacHOCTE KU3HEAEATEILHOCTH

VK-8.1, VK-8.2, VYK-8.3, VK-84,
YK-8.5

4. O0beM QUCHUIIMHBI (MOAYJIAA) B 3a4€THBIX €IUHHUIAX C YKA3aHHEM KOJHYECTBA aKaJAeMHYEeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO paldoTy o0y4yamoumuxcsi ¢ nmpemnojgaBareieM (M0 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUaromuxcst

o Bcero |Cemectp
Bug yuebHoit paboThI HACOB 4
KonTakTHasi padoTa 32 32
Jlexnmonnsie 3anstus (Jlek) 16 16
JlaGoparopHsie 3ansTus (J1ad) 8 8
[paxTuueckue 3austust (I1p) 8 8
HNuast koHTaKTHAs1 padoTa, B TOM YHCJIeE: 0,1 0,1
KOHCYJIBTAIIHX TI0 KYpPCOBOU paboTe (TIPOeKTy),
KOHTpOoJbHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIaJda 3a4eTa,
3ayeTa ¢ OIICHKOM; 3aIlluTa KypPCOBOM pabOThI 0,1
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO
(KOHCYJIBTAIHS TIepe]T 9K3aMEHOM U ¢/1adya 9K3aMeHa)
Yacbl Ha KOHTPOJIb 0 0
CamocrositenbHas padora (CP) 39,9 39,9
OO0uiast TPy10eMKOCTh TUCHUILIUHBI (MOIYJIs)
4achl: 72 72
3a4eTHbIEe eIUHHUIbI: 2 2

S. Copep:xkanne AUCHMIVIMHBI (MOAYJsA), CTPYKTYPHPOBAaHHOE MO pasjejamM (TemMaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKa/JeMHYeCKHUX YaCOB U BUJAOB YUeOHbIX 3aHATHI

5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOJYJIS)

KonTakTHas pabota
(o y4eOHbIM Kon
o 3QHATHAM), 9ac. WUHANKATOP
= a
3 Bcero,
No Pasznensl TUCIIUIIMHBI S CP qac JOCTHKEHHU
o .
O s
Jlexn | 113 JIP KOMIIETEHI]
5051
1. |1 pa3gen. Uctopus skomaoruu
Hcrtopus 5KOJNOTMM, MECTO 4YeloBeKa B
1.1, 6H0Cgepe ’ 4 | 2 4 6 |ONK-1.10
2. |2 pa3nein. brnocucTeMsl HAIOPraHU3MEHHOTO
YPOBHS:COCTaB, CTPYKTYpa, CBOMCTBA U
byHKIMH




2.1. |ITonyasiuuu ¥ 3KOCUCTEMBI 4 2 2 4 OIIK-1.10
2.2. |buotndeckuii 6amaHc YKOCUCTEMBI 4 2 2 4 OIIK-1.10
2.3. |CBoiicTBa sKOCHCTEM 4 2 1 3 OIIK-1.10
3. |3 pasmen. DHeprus B 9KOCUCTEMAaxX
3.1. |3aKOHBI TEPMOJMHAMUKH B 3KOCUCTEMAX 4 2 2 4 OIIK-1.10
4. |4 paznen. Dxonoruyeckue (HaKTopbl
Okonoruyeckue (GakTOpsl U HUX BIUSHHE HA YK-8.1,
4.1. 4 2 2 8 12
JKU3HEICSITEIIbBHOCTh OPTaHU3MOB OIIK-1.10
5. |5 pazmen. I'mobanbHbBIE SKONIOTHYECKHE
POOJIEMBI
I'moGanpHbIe  TIpomeccel B Omocdepe: VK-8.1
5.1. |[kiuMaTHYecKue  H3MEHEHUS, IyKTyanuu| 4 2 4 6 i
faykryan OI1K-1.10
030HOBOTO CJIOSI
AHTpPOIIOT€HHOE BO3/EICTBHE HA MPHUPOJHYIO YK-8.1,
5.2. 4 2 4 8
Cpeny U €ro nocieCTBUS OIIK-1.10
6. |6 pa3nen. CocTosiHUE OKpPYKAOILEH Cpeibl U
3JI0pPOBBE YEIIOBEKA
6.1. |HopMupoBanue kauecTBa OKpyskarouei cpeast | 4 2 4 VK-8.1,
OIIK-1.10
3arpsizHeHue aTMoc(epHOro BO3ayXa IpHU YK-8.1,
6.2. 4 2,9 4,9
CKUTAHUM PA3JIMYHBIX BUJIOB TOTUIMBA OIIK-1.10
6.3 Ornpenenenue yclioBuii cOpoca CTOYHBIX BOJ B 4 3 5 YK-8.1,
" |BomHBIE OOBEKTEI OIIK-1.10
Onenka KkauecTBa BOABI IO CAHUTAPHO-
6.4. [ 1 A CAMITAPHOT 4 4 | 3 7 | vk-81
MHUKPOOHOJIOTHYECKUM TIOKA3aTeIISIM
Onenka KkadecTBa MNHUTHEBOM  BOJBI IO
6.5 [ o4 4 2 | 2 4 | yk81
OPTaHOJICIITHYSCKUM TTOKa3aTeIISIM
7. |7 paznen. Has koHTaKkTHas paboTa
YK-8.1
7.1. |Muas xorrakTHast paboTa 4 0,1 '
P OITK-1.10
5.2. Jlekuuun
Ne | HaumenoBanwme pa3iena .
. HauMmeHoBaHme 1 KpaTKOe COoep KaHHE JCKIUI
n/m 1 TEMBI JEKITUN
HcTopust 2K0JI0THH, MECTO UeIoBeKa B Ouocdepe
OCHOBHBIC 3Tallbl CTAHOBJICHHUS AKOJIOTHH KaK CaMOCTOSTEIbHOW HayKH,
Uctopus sxonoruw,
COBpPEMEHHOE  COJep)KaHue  AUCHUIUIMHBL ~ CBs3b ~ JKOJIOTHH  C
1 MECTO YEJIOBEKa B
Suoctepe SKOHOMHYCCKHMH, TEXHHYSCKUMH H  COIHUAIBHBIMH  JTUCIUILUTHHAMH.
p Dkonoruss — Hay4YHbIH (QyHZAMEHT NPUPOJOOXPAHHOU JIEATEIHHOCTH.
3HaYeHUE SKOJOTHIECKOT0 BOCITUTAHMS 1 00pa3oBaHUS.
Tonynsumy u [Tomy sy 1 SKOCUCTEMBI
2 3KOCHCTEMEL [Tonsitre 6uocuctemsl. [Tomymsinum, UX XapakKTEPUCTUKU U CTPYKTYpa.




Jemorpaduueckue xapakrepuctiuku. Poct Hapogonacenenus 3emin. Cocras
U CTPpYKTypa 5SKOCUCTEMBI. @OYHKIMOHAIbHBIE TPYNNbl OPraHU3MOB
(mponyLIeHThI, KOHCYMEHTBI, peayleHTsl). IIpocTpaHcTBEHHas CTpyKTypa
3KOCHCTEeMBI. Bubl a3kocucTeMm.

Buortnueckuil bananc
AKOCHUCTEMBI

buoTtnueckuii 6ananc 3KOCUCTEMBI

CuHTEe3 M pa3loXKEHHE OpPraHUYECKUX BEIIECTB B  SKOCUCTEMAX.
ABTOTpOdHBIE U TreTepoTpodHbie Hmpouecchl. DOTOCHUHTE3 U XEMOCHUHTES.
Bunpt neixanus. [poaykius u nectpykuus. buorndeckuii 6ananc skocucTeM
u 6uocdepsl.

CBoIiCcTBa DKOCUCTEM

CBolicTBa 3KOCUCTEM

COBOKYIIHbIE M 3MEp/HKEHTHBIE CBOMCTBAa sKocucTteM. Camoperynsius B
skocuctemax. OOpaTHbIe CBSI3U. Y CTOMYUBOCTD U CTAOMIIBHOCTH SKOCUCTEM U
ounocepsl. buopaznoobpasue. KpyroBopots! BemecTB. PazBurue 3xocucrem.
DKOJIOTUYECKHE CYKLECCUH, MNPUYMHBI M Tunbl. [lpusHaku 3penoctu
HKOCHUCTEM.

3aKOHbBI TEPMOIUHAMUKHU
B 9KOCHCTEMax

3aKOHBI TEPMOJIUHAMUKH B IKOCUCTEMAX

Wctounuku sHepruu. KauecTBo 3HEpruu. DHTpONuUsS U SKCEprus. 3aKOHbI
TEPMOJIMHAMUKH B 3KocucTeMax. OCoOEHHOCTH MpeoOpa3oBaHusl SHEPTUH B
#KuBOM Marepuu. IloTOkM »HEpruM B NMILEBBIX LEMAX. ODKOJIOTMYECKUE
IUPAMHUJIBI. DHEPTETUYECKUE TUIIBI SKOCUCTEM

Dkonorudeckue GpakTopsl
Y WX BJIMSHUE Ha
KHU3HEICSATeIbHOCTD
OpraHu3MOB

Okonornyeckue (HakTopbl U UX BIUSHUE HA )KU3HEIEATEIIbHOCTh OPraHU3MOB
Dkonorudeckue PaKkTopsl U UX BO3JECHCTBUE HA OpPTraHU3M

Cpena oburanus u ycinosus cyuiectBoBanus. Kinaccubukanus
IKOJIOTHYECKUX (PAKTOPOB (aOMOTHUECKHE, ONOTUYECKHE U aHTPOIIOTCHHBIE).
O0630p BaxHeHmuX (akTOpOB OKpyXKarolled cpeabl: TeMIeparypa,
BJIQXHOCTb,  OCBEILIEHHOCTb,  COJEHOCTb,  HEAHTAarOHUCTHUYECKHE U
AQHTarOHUCTUYECKHE B3aMMOOTHOIICHUS OPraHU3MOB U Jp. DKOJIOrHYecKas
IacTHYHOCTh. CTEHOOMOHTHI M JBPUOMOHTHL. 3aKOHBl MHUHUMYyMa H
TOJEpaHTHOCTH. Jlumutupyromue ¢GakTopsl. OKOJOIMUYECKas  HHUIIA.
B3aumoneiictBue n komreHncaius GakTopoB.

['mobGanbpHBIE IpOLIECCH B
ouocdepe:
KITMMaTH9IEeCKHe
U3MEHEHHS, QPIYKTyaIuu
030HOBOTO CIIOSI

[nmobanbHBIE  TPOIECCH B KITMMaTH9YEeCKHe
GIIyKTya 030HOBOTO CIIOSI
['mo0GanbHBIE TpOLECCHl B
GayKTyanu 030HOBOTO CJIOSI.
OcHoBHble  KIuUMaToOOpasyromie  QakTtopbl. Bo3MOXHBIE  NPUYHUHBI
KJIMMAaTUYE€CKUX U3MEHEHHUH U UX MOCIEACTBUS s IPUPOIHBIX SKOCUCTEM U
yenoBeka. O30HOBBIA clOW M ero 3HaueHue ans Omocdeprl. "O30HOBBIE
Ibipbl". B3auMoOCBSA3b HayKd, TOJIUTHKM M DKOHOMMKHM HIPU OLEHKE

100aTBHBIX TTPOLIECCOB

ouocdepe: W3MEHEHUS,

ouocdepe: KIMMATHUUECKHE HW3MEHEHUS,

AHTpOIIOreHHOE
BO3JICHCTBHUE HA
IPUPOJIHYIO CPENY U €TO
II0CJICACTBUA

AHTpPOIIOT€HHOE BO3/IECTBUE Ha IPUPOIHYIO CPEY U €r0 MOCIEACTBHS
Bunbl 3arps3HEeHNs OKPYKaOIIEH CPeIbl U €ro MOCIEeACTBUSA. AHTPOIIOTEHHOE
3BTpOQHUpPOBAHUE BOJOEMOB, BBIPYOKa JIECOB, CHID)KEHHE BHUJIOBOTO
pazHoOOpa3usi W uX MmociencTBus Uit O6uocdepsl.  B3aumocsssb
HKOJIOTHYECKUX, AEMOTpapUUECKIX U SHEPTeTUIECKUX MPoOIeM

INPUPOAHVYIO CPEAY U

5.3. [IpakTueckue 3aHATHS
Ne HaumenoBanue pasziena
/| 1 TEMbI IPAKTHYECKHX HaumenoBanue u coaepkanue NPakTUYECKUX 3aHATUN
3aHSTUI
AHTpONIOT€HHOE AHTpPONIOT€HHOE BO3/ICHCTBHE HA MPUPOJIHYIO CPEAY U €r0 MOCIEICTBUS
8 BO3/ICIICTBHE HA DKOJIOTHYECKAst POJTb JIECHBIX IKOCUCTEM U TOPOJICKUX 3EICHBIX




€ro MnocCJICACTBUA

HACAX/ICHUH B MOAJIEPKAHUN CTAOMIIBHOTO COCTaBa aTMOC(Ephl U CHUKCHUS
3arps3HEHHOCTH Bo3ayxa.Pemenue 3agau

HopmupoBanue kauectBa

HopmupoBanue kayecTBa OKpYKaroIlel cpessl
®denepanbHbIE 3aKOH 00 OXpaHe OKpyxkaromied cpenbl. HopmupoBanue
3arpsI3HAOIIMX BEIECTB B 00bEKTax OKpyskarolel cpeasl. HopmMuposanue —

9 OKPYIKAIOILEH Cpeibl  [BaKHEHIIMI 2JIEeMEHT peryJMpoBaHMs KadecTBa OKpY)Karolled cpessl.
CaHHUTapHO-TUTMEHHYECKUE HOPMATHBBI M CIIOCOOBI OIICHKHM KadecTBa
BO3/1yXa, BOJIbI, ITOYB.
3arpszHeHHe 3arpsizHeHHE aTMOC(EpBI P CKUTAHUH PA3ITHMYHBIX BUJIOB TOIUINBA
arMocepHoro Bo3ayxa |[OCHOBHBIE BHJBI HCKONAEMOrO TOIUIMBA, 3arps3HSIOIIME BELIECTBa,
10 IPU COKUTAHUU oOpasymolecss IpU HUX CXKUTaHUHM. BiusHuE Ha NPUPOAHYIO Ccpelny HU
pa3lIMYHBIX BUIOB  [31OPOBBLE YEIIOBEKA.
TOILJIMBA Pacuer maccer 00pa3yronmxcst BEIECTB.
Omnpenenenue ycnoBuii cOpoca CTOYHBIX BOJ] B BOJIHBIC OOEKTHI
. |BUABI CTOYHBIX BOJ, YCIIOBHSI UX OTBEJICHHUS B BOJHBIC OOBEKTHL. Pacyer
Ornpenenenue ycioBuit . .
HEOOXOMMOM CTEIICHU OUYMCTKH CTOYHBIX BOJI, JIOIMYCTUMOW KOHIICHTPAIIHMH
11 | cOpoca cTOYHBIX BOJ B

BOJIHBIE OOBEKTHI

3arps3HAIONIMX BEIIECTB B CTOYHBIX BOJIAaX, HOPMAaTHBHO JOIYCTUMBII cOpoOC.
Pemenue 3amau

5.4. JlTaboparopHbie pabOTHI

HaumenoBanue pasaciia

i/ri U TEMBI JJA0OPATOPHBIX HaunmenoBanue U conepikaHue 1ab0paTOPHBIX paboT
paboT
DKonoruyeckue akTophl| IKOIOrHIECKUE (PAKTOPBI M MX BJIMAHUE HA )KU3HENAEATEIBHOCTh OPraHU3MOB
1 WX BIMSHUE Ha JlaboparopHas padora "OmnpenereHne KECTKOCTH BOJbI. PacueT cyrodHOro
6 KHU3HEICATSIbHOCTh  |HOTPEOJICHUS KaJbLUs U MarHus"
OpPTaHHU3MOB
OreHka KayecTBa BOJIBI 110 CAHUTAPHO-MUKPOOHUOIOTUISCKUM TTIOKA3aTEIISIM
Wndexkunn, mnepenatomuecs dvepe3 BoAy. HopmaTuBHble TpeboOBaHUS K
OreHKa KayecTBa BOJAbI |KA4eCTBY TMPUPOJHBIX M THUTHEBBIX BOJ TI0 OAKTEPHOIOTHYCCKUM,
12 M0 CaHUTApHO- BUPYCOJIOTUYECKUM W  Tapa3uTONOTUYECCKUM  TOKa3aTelsM. MeToIbl
MHUKPOOHOJIOTHYECKUM |MHUKPOOMOJIIOTHYECKOTO aHalM3a BOJbL. bakTepuonoruueckuil  aHamus
MOKa3aTelIsiM npupoaHbIX BoA. OrneHKa 3arpsS3HEHHOCTH BOJbBI MO HMHIUKATOPHBIM
MHUKPOOPTaHU3MaM
OlleHKa KauecTBa OreHka KayecTBa BOJIBI [0 OPTaHOJICTITUYECKUM MTOKa3aTelNsaM
13 MUTHEBOM BOabl M0 |HOpMAaTHBHBIE TPEOOBAHUS K KAYeCTBY MUTHEBOH BOBI. OpraHOIeITHIECKIE

OpTaHOJICIITUICCKUM
IIOoKa3aTciIsiM

IIOKa3aTCJIn. OnpeneneHI/Ie MYTHOCTH, HIBETHOCTHU U 3aIllaXa BOIBI.

5.5. CamocrositenpHas paboTta o

OyJaromuxcs

Ne | HaumenoBanme pazaena .
CopepxaHre caMOCTOSITEBHON pabOThHI
I/T1 |  JMUCIHMIUIUHBI U TEMBI
Hcropus skonorun, |McTopus sKonorum, MecTo 4enoBeka B ounochepe
1 MECTO YeJ0BeKa B [ToaroroBka kK onmpocam, U3y4eHHEe JOTMOTHUTEIbHBIX MAaTEPUAIOB IO TEME
ouocdepe
[Tormysiuy 1 SKOCHUCTEMBI
[Honymsauyu u
2 W3ydeHne TOMOTHUTENHHBIX MAaTEPUAJIOB IO TeMe, MOATOTOBKA K OMpocaM U
9KOCHUCTEMBI
TeCTaM
. Bbrortnueckuii 0aaHC YKOCUCTEMBI
Bruornueckuii Oanasc
3 W3ydeHue NOMONMHUTETBHBIX MAaTepUANOB MO TeMe, MOJATOTOBKA K YCTHBIM

OKOCHCTEMbI

OIpoCaM U TecTam




CBOIiCTBa DKOCUCTEM

I/I3Y'-I€HI/IG AOMOJIHUTCIIbHBIX MAaTCPUAIOB IO TCMC, MOAIOTOBKAa K YCTHBIM
orpocaM 1 TeCTaM

3aKOHBI TEPMOAMHAMUKH

3aKOHEI TCPMOANHAMHKHU B 9KOCUCTEMAX

5 W3ydyeHue MOMOIHUTENBHBIX MaTepUaioB IO TEME, MOATOTOBKA K YCTHBIM
B DKOCUCTEMax
OIIpOCaM U TECTaM
DKonorndeckue Hakroph| IKOIOrMIeCKHEe (PaKTOPhI U UX BIMSHHUE HA )KU3HEAEATCIBHOCT OPTaHU3MOB
6 U WX BIMSHUE HA Cocrapnenue oTdera 1o J1abopaTopHOl paboTe, U3yueHHE MATEepUajoB IO
KU3HEICATSIbHOCTh  |TEME, OJAMOTOBKA K YCTHBIM OIPOCaM U TECTUPOBAHUIO
OpraHU3MOB
I'moGaneHple  mpomeccel B Ouocdepe: KIMMATUYECKHE W3MEHEHHS,
['moGanbHBIE TPOLIECCHI B
Guochepe: (bIayKTyal 030HOBOTO CIIOS
’ N3ydeHoe NOMOHUTETBHBIX MAaTEPUAJIOB TI0 TeMe, ITOATOTOBKA K OIpocaM u
7 KJIMMaTHYECKHe
TecTam
W3MEHEHUs, QITYKTyaluu
030HOBOTO CIIOS
AHTpPOITOTEHHOE AHTpOTIOTeHHOE BO3/ICHCTBHIE HA IPUPOIHYIO CPEIy U €T0 MOCIEIACTBHS
8 BO3JICHCTBUE HA [ToarotoBka MOKIAAOB, BBIOJHEHHWE [OMAIHUX PACUYETHBIX 3aJaHU,
MPHUPOJIHYIO CPEy U €Tr0 |MOJIMOTOBKA K YCTHBIM OIPOCaM U TeCTaM
MOCIICACTBHUSI
HopMmupoBanue kauecTBa OKpysKarolei cpebl
HopmupoBanue kauecTBa
9 . 3HAKOMCTBO C TPHPOJOOXPAHHBIM 3aKOHOJATEIHCTBOM W HOPMATHUBHBIMH
OKpYXKaroIllen cpeibl
Py ten cpel JOKYMEHTaMu
3arpsizHeHue 3arpsizHeHue atMocdepbl IpU CXKUTAHUU PA3IUYHBIX BHIOB TOILIMBA
atMochepHoro Bo3nyxa |BeIToHEHNE TOMAITHAX PACUCTHBIX 3aaHUI
10 IIPH COKUTAHUN
Pa3TUYHBIX BHJIOB
TOTLIMBA
Omnpenenenne ycnouii |Onpenenenre ycaoBHil cOpoca CTOYHBIX BOJ] B BOJHBIE 00BEKTHI
11 | cOpoca cToYHBIX BOJ B |BBINOTHEHNE TOMANTHUX PAaCUETHBIX 3aIaHHHA
BOJIHBIE OOBHEKTHI
Onenka kauectBa Boasl |OIIEHKA KauecTBa BOJBI IO CAHUTAPHO-MUKPOOHOIOTHUYECKUM MTOKa3aTesIM
12 10 CAHUTAPHO- 3HaKOMCTBO C HOPMAaTUBHBIMHM JoKyMeHTamu. OdopmiieHue ortdera IO
MHKPOOHOIOTMYECKHM  |1a00paTopHO# paboTe
MOKa3aTeNsIM
Orenka kauecTBa OreHka KayecTBa BOJIBI IO OPTaHOJIENTHYECKUM MTOKA3aTEIsIM
13 MMUTHEBOW BOJBI IO [3HAKOMCTBO C HOPMATHUBHBIMHU JOKyMeHTaMu. OdQopmieHue ordera To

OpraHoJICHITUYICCKUM
IIOKa3aTCJIsIM

nabopaTopHoi pabore




6. IlepeyeHb MeTOMUYECKUX MATEPHAJIOB [IJIsl CAMOCTOSATEILHOH Pad0THI 00yYaAOIIMXCS 10 AUCHUTIIHHE

(MoayJ110)
IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHON TEOPETHUYECKHI MaTephal,  IMPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHH, NPEAIOIararonmux

3aKperyieHue M3y4eHHOro MaTepuana u GopMHUpOBaHUE Y 0OydalomUXCs HEOOXOAMMBIX 3HAHWMA, YMEHUU U
HaBbIKOB. Kpome TOro, BakKHEMIIMM 3TanoM HW3Y4Y€HHs AUCLMILIUHBI SIBISIETCS CaMOCTOSITENIbHAsg paboTta
Oo0ydaromuxcsi C HCIOJB30BAHMEM BCEX CPEICTB W BO3MOXHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHIA.

B 00beM camocToSTENNbHOM padOThI 10 TUCHUIUIHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3y4YEeHHE TEOPETUUECKUX BOIPOCOB 110 BCEM T€MaM JUCIUILINHBL,

- MOJIrOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- IOATOTOBKA K JJAOOPATOPHBIM 3aHSATHUSM;

- IOJIrOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- BBINIOJIHEHUE JIOMAIIIHUX 331aHUK;

- IOJrOTOBKA K 3a4eTy

Bce HeoOxonuMble MaTepuansl 1Ji MOATOTOBKH K TEKYIIEH 1 MPOMEKYTOYHON aTTeCTallii UMEIOTCS B
MOODL (kypc «9Koa0rus»).

3am0roM yCHEIHOTO OCBOCHHUS  JUCIHIUIUHBL «DKOJIOTHUS» SBIAETCS 00s3aTelbHOE IOCEIICHNE
JIEKIIMOHHBIX, TPAKTUYECKUX U JTaO0OPaTOPHBIX 3aHSATHUH.

HTtorom u3yueHus TUCHUIUIMHBI «DKOJOTHSA» SBISETCS 3ayeT. 3a4eT MPOBOAMUTCA B yCTHOHM (dopme

(cobecenoBanue). B ycrnoBusix IUCTaHIIMOHHOTO OOYYEHMsI MPOBOJUTCS KOMIIBIOTEPHOE TECTUPOBAHHUE B
MOONI F

7. OueHo4Hble MATePUAJIbI /JJsl NMPOBEdEeHUs] TEKYILIEero KOHTPOJIS YCIeBAeMOCTH U TMPOMEKYTOUYHOM
arTecTauvy 00y4armMXCcs N0 JMCUUILINHE (MOLYJII0)
7.1. IlepedyeHb KOMIIETEHIIHI ¢ yKa3aHUEM ATaIoB UX (YOPMHUPOBAHMS B MPOILIECCE OCBOCHUS AUCIMITIIUHBI

KOI[ 1 HAMMCHOBAHUC

Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL . Bun onenounoro
MH/INKAaTOpa KOHTPOJIMPYEMOI
/11 (Momyms) cpencTBa
KOMIIETEeHIIUU
Hcropus 5KOJOrMHM, MECTO UYeJlOBEKa B .
1 p ’ OIIK-1.10 YCTHBIHN OIIPOC, TECTHI
ounochepe
2 |[Tomymnsiumu M SKOCHCTEMBI OIIK-1.10 YCTHBIH OIPOC, TECTHI
3 |buoTnueckuii 6anaHc 3KOCHCTEMBI OIIK-1.10 Y CTHBIN 0npocC, TECTHI
4 |CoiicTBa 3KOCUCTEM OIIK-1.10 Y CTHBIN 0npocC, TECTHI
5 |3aKOHbI TEPMOJMHAMUKHU B HIKOCHCTEMAX OIIK-1.10 YCTHBIA OIIPOC, TECTHI
Okonoruyeckue (GakTopbl U MX BIUSHHE Ha .
6 ¢ P VYK-8.1, OIIK-1.10 VYcTHBIM onpoc, TeCThl

KHU3HCACATCIIbHOCTh OPraHu3MoOB

I'moGanbHbie  mpolecchl B Oumocdepe:
7 |kmuMaTHyecKHe W3MEHEHMs, (GIyKTyaluuu VK-8.1, OIIK-1.10 VY CTHBIE OIPOCHI, TECTHI
030HOBOTO CJIOS

8 AHTpPONIOT€HHOE BO3JIEHCTBHE HA MPUPOIHYIO VYcTHBIE OIPOCHI, TECTHI,

YK-8.1, OIIK-1.10

CPELly U €ro NOCIEACTBHUS pelIeHue 3aa1a4

9 HopmupoBanue  kadectBa  OKpy»Karouieit VK-8.1, OTIK-1.10 S —
CpEJIbI

10 3arpsi3sHeHHE aTMOC(HEPHOro BO3AyXa IpH VK-8.1, OITK-1.10 Pewwene 3anas
C)KMTaHUU PA3JIMYHBIX BUJIOB TOILJIMBA

11 Omnpenenenue ycaoBHil cOpoca CTOUHBIX BOJ B VK-8.1, OITK-1.10 S —

BOJHBIC 00BEKTHI

12 OueHka KadecTBa BOJABI 10 CaHUTAPHO- VK-8.1 Ot4der mo abopaTOpPHOA
MMKPOOHOJIOTHYECKHM ITOKA3aTEIISIM ' pabote




13 Onenka KauecTBa IIMTBEBOM BOABI IO VK-8.1 OTtuer mo nabopaTopHOit
OPraHOJENTHYECKUM MOKa3aTeIsIM ' pabote
14 [Wnas xoHTakTHas paboTa YK-8.1, OIIK-1.10

7.2. TurnoBbie KOHTPOJIBHBIE 3aJaAHMSI I MHBIC MAaTEPUATBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMMBIE
JUTsl OLICHKHU 3HAHWM, YMEHUH ¥ HABBIKOB U (MJIM) OIBITa TPO(PECCHOHAILHON ACSITEIPHOCTH, XapaKTEPU3YIOIIHX
sTansl (POPMHUPOBAHUS KOMIIETEHIIUI B IIPOLIECCE OCBOCHUS JUCIIMILTMHEI

[Ipumepsl THUIIOBBIX 3ajaa4 - U1 TPOBEPKH CHOPMHUPOBAHHOCTH HMHAMKATOPA JTOCTHIKCHHS
komnerennuu YK 8.1, OIIK-1.10

1. OnpenenuTh 3aTpaThl KUCIOPOJAa M KOJUYECTBO BHIOPACHIBAEMBIX T'a3000pa3HBIX MpUMEcEeH IpH
CKATaHuK 32 TBIC. TOHH CIIAHIIEB C eMeHTHBIM cocTaBoM: C— 68, H-9,0—-16,5,N-1,5, S—5,0%. Kakas
Macca JIpeBecHHbI 6epesnl ¢ xuMuueckuM coctaBoM: C- 50,2, H- 6,3, O- 43,0% nomkHa OBITH CHHTE3UPOBaHA B
Jecy AJis oJAepKaHus 6amaHca B OMOTEXHOIIEHO3e?

2. Omnpenenuth KoimuecTBO oOpasyromerocss CO2 u BOABI MpH CHKUTAHUU 26 TBIC. TOHH
npupoaHoro rasza (meras — 80, mponan — 20%). Kakas romaas TUXTOBOro jJeca HeoOxoauma AJist TOro, YTOOBI
MOTPEOUTh TaKOE KOJUYECTBO YIJIEKUCIIOrO raza , €Clii XMMH4YecKui coctaB apeBecunbl C- 50,4; H- 6,0; O-
43,1%, a TogoBOM IpUPOCT cocTapisieT 7,2 M3/ra .

3. TpeOyercs a1 OYMCTKA CTOYHBIX BOJI, €CIIM KOHIEHTpalusi M B cTOUHbIX Bogax 0.07 mr/m, pacxon
CB — 25 m3/c, pacxox Boubl B peke — 1700 m3/c, koaddunment cmermenus — 0.8, KOHIICHTpAIUs MU B BOJIC
peku — 0.0002 mr/m, ITJIK — 0.001 mr/n? PaccuuTaTh npeneabHO AOMYCTUMBIN cOpoC.

4. CTouHbIC BOJIBI COJIEPIKAT AUOYTHIIOBBIN dPUP, TUMETUIAMHH W JUMECTUIKETA3HH B KOHIICHTPAITHIX
0.017 mr/i, 0.009 mr/n u 0.01 mr/in coorBeTcTBeHHO. Pacxon crounbix Boa — 90 m3/c, pacxoa Boasl B peke — 1900
Mm3/c, koapdumuent cmemenus — 0.9. B Bome BomoToka mepedyHCICHHBIE BemlecTBa OTCYTCTBYIOT. [1/IK
muoyTunoBoro 3¢upa — 0.0015 mr/n (toxkcukonoruaeckuit JITIB, 2-i knacc omacHoctn), numerniamuna — 0.005
mr/i (Tokcukonormueckuid JIIIB, 3-i k. omacHoctH), a auMernikerazuHa — 0.01 Mr/n (TOKCHKOJIOTHYECKHMA
JITIB, 1-i k1. ormacHOCTH). MOXKHO JI ¢cOpachkiBaTh CTOYHBIE BOJIBI 0€3 OUHMCTKH?

7.3. Cucrema OLEHUBAHUS PE3yJIbTaTOB OOY4YEHMs] MO AUCLMILIMHE (MOIYJIO) NMPHU NMPOBENECHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH




OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIC CUTYAIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (HeKTUBHO UCTIONB30BATh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMaTU3WPOBAHHBIC 3HAHUS 1O JUCLIHUIUINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUYECKH IPABUIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAHIAPTHYIO METOJUKY BBIMOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCMOJIB30BAHNE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJIeeT MHCTPyMEHTapueM y4eOHOH TUCIUILINHBI, YMEHUE €T0 UCTIONIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbI UCITOJIHEHUS 33/IaHUM;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/I0BJIETBOPUTENIbHO» |- (parMeHTapHbIE 3HAHUSI 110 TUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMU YPOBEHb KYJIBTYPBI HCIIOJHEHUS 3a/1aHNM;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BONPOCHl W MPAKTUYECKHE 3aJaHUS JJIsl IMPOBEJIEHUS IPOMEKYTOUHOM arrectalnuu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTnyeckue BOMPOCHI AJIsl MPOBEACHUSI IPOMEKYTOUHOMN aTTeCTAlUU 00yYarOIINXCs
TeMsl K 3a4ery:

. OCHOBHBIE 3TaIlbl B UCTOPUHU SKOJIOTHH.

. [Ipenmer sxonoruu.brocrcreMbl HaTOPraHU3MEHHOTO YPOBHS

. [TormynsiiMOHHBIE CUCTEMBI M X XapaKTEPUCTHKH.

. Cocras sxocucreMsbl. buorienos u ouoton. [IpocTpaHcTBeHHas! CTPYKTYypa 3KOCUCTEM
. CBoiicTBa sKocucTeMbl. [IpuHIUMTI 3MEpAKEHTHOCTH.

. OOpa3oBaHue U pa3IoKEHHE OPTAHNYECKUX BEIIECTB B Onocdepe.
. BzaumoneiictBre aBTOTpO(HBIX U T€TEPOTPOPHBIX IPOLIECCOB.

. [IpoyKIIMOHHO-1eCTPYKIIMOHHBIN OanaHCc B Ouocdepe.

. Camoperynsus s3xocucteM. OOpaTHbIE CBSI3U

10. CTabunpHOCTh SKOCHCTEM.

11. Tunbl yCTOWYNUBOCTH SKOCUCTEM.

12. Dkonoru4ecKue CyKIuecCHH.

13. IIpu4uHbBI ¥ TUIIBI CYKLIECCUH.

14. HazemHbIe 1 BOAHBIE Y9KOCUCTEMBI

15. AHTpONIOreHHBIE 3KOCUCTEMBL: TOPOJI M arPOIKOCUCTEMA.
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16. OTnrunst TpUPOIHBIX IKOCUCTEM OT AaHTPONOTECHHBIX.

17. 3aKoHBI TEPMOJAMHAMUKH B 3KOCHCTEMAX.

18. DuTponus. CmtocoOHOCTh MPUPOTHBIX CUCTEM COXPAHATH YIOPSIOYCHHOCTD.

19. KauecTBO 3HEPIUM U IKCEPTUs.

20. IIpeoOpa3zoBaHKe SHEPTUH B )KMBOH MaTCPUH.

21. Tpoduueckue uemnu.

22. Tpoduueckue ypoBHu. 3akoH JInaaemana

23. DKOJOrM4ecKue Mupamm/Ibl.

24. DHepreTUYeCKue TUIIbl SKOCUCTEM.

25. Cpena oOuTaHUS U YCIIOBUS CYIIICCTBOBAHMS.

26. Knaccudukanus 3Koa0orudeckux (HakTopos.

27. AGMOTHYECKHE IKOIOTUYECKHE (DaKTOPBI.

28. AHTaroHUCTUYECKUE OTHONIIEHHUS B IPUPOJIE.

29. HeaHTaroHMCTUYECKMUE OTHOILEHHUS B IPUPO/IE.

30. Okonornueckue Humu. [Tpasuio I'yaze.

31. 3aBUCHUMOCTb JKU3HEIEATEIBHOCTH OpPraHu3Ma OT KOJUYECTBEHHOI'O 3HAYEHMsI 3KOJIOTMYECKOIO
(dakTopa

32. Dkosoruyeckas miacTUYHOCTb.

33. CTeHOOMOHTHBIE U IBPUOUOHTHBIE OPTAHU3MBI.

34. 3aKOoHbl MUHUMYMa U TOJIEPAHTHOCTH.

35. JlumuTHpyromue sKoinoruueckue (HakTopsl U UX 3HAYSHHE VIS IPUPOJAOOXIIPAHHOM 1eATEIbHOCTH.

36. CoBMeCTHOE BIHSIHHE M KOMIIEHCAIUS SKOJIOTHYECKHX (PaKTOPOB

37. Knumatnyeckue U3MEHEHHs: BO3MOKHBIE IPUUMHBI U TTOCIEACTBHS

38. «O30HOBBIE ABIPHI».

39. KucioTHbIe TOXKIH.

40. Bupl 3arpsi3HEHUs] OKPY’Karollel cpebl

41. AHTpONIOT€HHOE IBTPO(PUPOBAHKHE BOJIOEMOB.

42. BripyOka necoB. Jlerpaiaius Ha3eMHBIX 9KOCHCTEM.

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUSI IPOMEKYTOUHOM aTTecTalluy 00y4JarouXcs
He npenycMoTpeHsl

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUINHN )
KypcoBbie paboTh! (IpOEKThI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. MeTtoaudeckue MaTepHalbl, ONpeAesSoue MpoLeyphbl OLIEHUBaHWs 3HAaHUI, YMEHUH, HAaBBIKOB U (MJIN)
OTbITa PO(PECCHOHATBHOM IEATETBHOCTH, XapaKTepU3YIOIIUe 3Tarbl POPMUPOBAHUS KOMITETCHIIUI

[Tpouenypa npoBefeHNs] TPOMEXKYTOUHOM aTTECTAllMd U KOHTPOJIS YCIEBAEMOCTH PETTIaMEHTHPYETCS
JIOKQJIbHBIM HOPMATUBHBIM aKTOM.

[Tponienypa oneHuBaHuss (HOPMUPOBAHHMS KOMIETEHLMI MpH MPOBEJCHUHM TEKYLIEro KOHTPOJIS
npuBeaeHa B 1. 7.2.

THUNoBBIE KOHTPOJIBHBIE 3a/1aHUs TEKYILIETO KOHTPOJISI IPUBEEHBI B 1I. 7.3.

[TpomexyTouHasi aTTecTanusi MpoBOAUTCS B ¢GopMe 3ayeTa. 3adeT MPOBOAUTCS B YCTHOW (opme
(cobecenoBanue). B ycloBHSX AMCTAaHIMOHHOTO OOYyYEHHS! TNPOBOAMUTCS KOMIIBIOTEPHOE TECTHPOBAHHE B
MOODL.

7.6. Kpurepuu onjeHrBaHus cPOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MTPOBEIEHUHU POMEKYTOUHON aTTecTaluu

yDOBCHL OCBOCHHUI M OLICHKA

Kpurepun Orenka OreHka
OLICHUBAHUS «HEYJIOBJIETBOPHUTEIN | KYJAOBICTBOPUTENBH | OIEHKA «XOpPOLIO» O1eHKa «OTINYHOY
BHO» o»




3HaHUA

KaTeTrOpHii;
-HEITOHUMAaHUe
CYITHOCTH
JIOTIOJTHUTEIBHBIX
BOTIPOCOB B paMKax
3aJaHuil OuiIera.

-HEYBEPEHHBIE U
HETOYHBIE OTBETHI HA
JOTIOJIHUTEIIbHBIE
BOIIPOCBL.

«HE 3a4TCHOY «3a4TEHOY
YpoBeHb OCBOEHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMITETEHIIUH KOMIIETEHIIUHT KOMIIETEHIIUHT KOMITETCHIINHT
«HEIOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHIN.
Kommerenun He Kommerenun Kommerenun Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. chopMUpOBaHbL.  [copmMupoBaHbl. 3HAHUS
3HaHUs CdopmupoBansl | 3HaHus OOIIUPHBIE, | apryMEHTHPOBAaHHbIE,
OTCYTCTBYIOT, 0a30BbIE CTPYKTYPHI | CACTEMHBIE. ¥ MEHUS [ BCECTOPOHHHE. Y MEHUS
YMEHUS U HABBIKK HE | 3HAHUN. YMeHus HOCSIT YCIELHO PUMEHSIOTCS
c(hopMUPOBaHbI (dbparMeHTapHbI U pEnpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHuM. JemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKUI YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
[IPaKTUYECKOIO YpOBEHb BBICOKAsl aJallITUBHOCTh
HaBbIKa. CaMOCTOATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
IPaKTUYECKOIO
HaBBIKA.
Ob6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiicst
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
MpOoOEIbI B 3HAHUSX |  TEOPETUYECKOTO MIOHUMAaHUE BCECTOPOHHHE U
yueOHOro MaTepuaa, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
MaTepuana; -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POrPAMMHOIO
-JI0IYCKal0TCA Ha OCHOBHbIE o0bema MaTepuaia;
MPUHIIMITAATIBHBIE | BOMIPOCHI, OIIMOKH B IPOrpaMMHOTO -II0JTHOE TIOHUMaHue
OIIMOKY IPU OTBETE OTBETE, MaTepuana; CYLIHOCTH U
Ha OCHOBHBIE HEZ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
BOIIPOCHI OuIIeTa, [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OTCYTCTBYET 3HaHUE CYILIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHUM,
Y IOHUMaHUe M3JIaraeMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
OCHOBHBIX TOHSTUH 1 BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B

OOBSICHSATH CBS3h
NPAaKTUKU U TEOPUH,
BBISIBIISITH
IPOTUBOPEYHS,
poOJIeMBbI U
TEH/ICHIIH
pa3BUTHS,
-TpaBUJIbHBIE U
KOHKpETHbIE, 0€3
rpyOBIX OMIMOOK,
OTBETHI HA
MOCTaBJICHHBIC
BOIIPOCHI.

pamKax o0CyXk/1aeMbIX
3aJIaHHI;
-CTIOCOOHOCTH
YCTaHABIIUBAThH U
OOBSICHATH CBA3b
MPAKTUKU U TEOPUH,
-JIOTHYECKH
MOCJIE0BATEIILHbIE,
COJIepIKaTeIIbHEIE,
KOHKpETHBIE U
UCYCPIBIBAOIINC
OTBETHI Ha BCE 3aJaHMs
ouiera, a TakxKe
JIOTIOJTHUTEIBHEIE
BOIPOCHI IK3aMEHATOPA.




ITpu BbINOTHEHUHN OO6yuarommiics OOyuarommiics OOyuaromnmiics
MIPaKTUYECKOTO BBITOJIHIII BBITIOJTHUIT MPABUJIBHO BBITTOJHUI
3aaHus ouera MPaKTHUYECKOE IIPAKTHYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

IIPOJEMOHCTPUPOBA JI|  CYLIECTBEHHBIMU HEeOOJIbIINMHU OTJINYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopouue | ydyeOHOro MaTepuaa.
[IpakTnueckue OIINOKHU B yMeHus B pamkax | Pemraer mpenioxeHHbie
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAKTUYECKHE 3a/IaHus
BBITIOJTHEHBI U peuieHun y4eOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHubie OTtBerun Ha Bce
OTBEYAET Ha BONPOCHI 3aJlaHuM. IIPAKTUYECKUE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3a/laHus PELICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJSIIIUX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
BOIIpOCax JIONYILIEHO MHOTO OTtBetun Ha
MpenoaBaTes. HETOYHOCTEH. OOJIBIIUHCTBO
JIOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHeHnit [Ipumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOUpaeT TEOPETUUECKHE 3HAHUS
BBITIOJIHCHHU S BBIOOPY METOJUKHU CTaH/IapTHYIO JUIsl BBIOOpa METOAMKU
3ajaHui. BBITIOJTHEHUS METOJUKY BBITIOJTHEHU S 3a/IaHUH.
JlonmyckaeT rpyObie 3aJlaHuM. BBITIIOJTHEHUS He nonyckaer ommnbox
OIIMOKYU TpU JomyckaeT ommoku 3aJlaHuM. MIPU BBITTOJIHEHUU
BBITIOJTHCHUHT IpH BbINoJIHEHUHU | JlomyckaeT omuoku 3aJlaHuM.
3aJlaHuH, 3aJJaHu}, HApYIICHHs | TPH BBHIIOJIHEHUN CamMocTosATenbHO
HapylIalue JIOTUKHU pEILIEeHUs 3aJlaHul, HE aHaJIN3UPYET
JIOTUKY pelIeHUs 3azay. HapylIarolue pe3ynbTaThl
BIIa/ICHUE 3ajad. HcnpiThiBaeT JIOTHKY pEIIeHUs | BBIOJIHEHUS 3aJaHUM.
HaBBIKAMH Henaer 3aTPYIHEHHUS C 3a1a4 I'pamoTHO
HEKOPpEKTHBIE ¢dopmynupoBanueM | [lenaer KoppekTHbIE | 0OOCHOBBIBAET X0/
BBIBOJIBI. KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
He moxer BBIBOJIOB. pe3yJibraTtaM
000CHOBATh HcnbiTeiBaeT pELIeHUS 3aJa4H.
aJNrOpUTM 3atpyaHeHus ipu | OOOCHOBBIBAET X011
BBITIOJIHEHUS 000CHOBaHUU peleHus 3agad 6e3
3a/1aHU. anropuTma 3aTpyAHECHUMN.
BBITTOJTHEHUS
3a/IaHHMN.

8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TeXHUYECKOe o0ecredyeHue JUCHUIIIMHBI (MOYJIf)

8.1. IlepeueHb OCHOBHOM U JIOTIOJIHUTEIBHOM JINTEPATYpPbl, HEOOXOAUMOM JJI1 OCBOCHUS TUCIUIIIMHBI (MOTYJIs)

. KomnuectBo
Ne ABTOp, Ha3BaHME, MECTO U3JIaHUS, U3AATEIbCTBO, TOJ U3IaHUs YIeOHOU 1
o 9K3EMILIIPOB/IIIEKTP
n/n yueOHO-METOINYECKOM JTUTEPATyPhI N
oHHBIH aapec ObC

OcHOBHAafl JJUTEPATYPA

1 IIBerkona JI. U., AnekceeB M. U., Kapmazunos @. B., Heseposa-/[3uonax E. B., 51
IIserkoBa JI. M., Oxonorus, CI16.: HoBblii sxypHai, 2012
JlonmoJIHUTEIbHAS JUTEPATYPA




1 |Craguuukwuii I'. B., Oxonorus, Cankr-IlerepOypr: XUMU3 AT, 2020 0

[TamkeBuu M. A., UcakoB A. E., Iletpos /1. C., IletpoBa T. A., Dkomorus, 0
Cankr-IletepOypr: Caukr-IleTepOyprekuii ropHsuIil yauBepcurer, 2015

Hosukop B. K., Meroguueckue pekOMEHAAMUA IO  IPAKTHYECKUM
1 (ceMMHApCKUM) 3aHATUAM 1O AUCHUIUIMHE «DKOJOTHS M WHXKEHEpHas 3alluTa 0
OKpyJKaromel cpenasl», MockBa: MOCKOBCKas TroCyIapCTBEHHAs aKaJIeMUs
BOJIHOI'O TpaHcmopta, 2020

Obyyaromuecs u3 yncia nHBaIUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3710POBBSI.

8.2. IlepeueHsr pecypcoB WHGOPMAIMOHHO-TEIEKOMMYHHKAITMOHHON ceTH «/HTepHEeT», HeOOXOIUMBIX s
OCBOCHMS JTMCITUTUTHHBI (MOJTYIIS)

Haumenoanue pecypca cetu «HTEpHET» DNEeKTpOHHBIN ajpec pecypca

Dxonornueckuii nopran Cankr-Ilerepoypra www.infoeco.ru

OdunmanbHplii cadT MUHHCTEpCTBA NPUPOAHBIX PECYPCOB U

WWw.mnr.gov.ru
skoJsioruu PO g

OdunmanbHpIf CalT ®denepanbHOU CITYKOBI o
TUIPOMETEOPOJIOTMH U MOHHMTOPUHIY —OKpYy»Karorued —cpeis |WwWw.meteorf.ru
(Pocrunpomer)

CnpasouHo-11paBoBoii pecypc «Komgekc" www.kodeks.ru
8.3. Ilepeuens coBpeMeHHBIX MPOoheCCHOHATBHBIX 0a3 TaHHBIX M MH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM
HaumenoBanue DNEeKTPOHHBIH agpec pecypea
HNudopmanmonno-npapopas cuctema KoHcynbranT Waw.lan.sphgasu.r\Consultant
patt P Y Plus ADM

\\law.lan.spbgasu.ru\GarantClie

WNudopmannonHo-npaBoBas cuctema [ apaHt nt

Nudopmanmonno-npasoas 6a3a nanasix Kogeke gitsp/://gasudata.Ian.spbgasu.ru/d

Cucrema aucranimonHoro ooydenust CII6I'ACY Moodle https://moodle.spbgasu.ru/

OnektpoHHas 6ubimorexka Upouc 64 Ihl};;/)://ntb.spbgasu.ru/|rb|s64r_p

DJICKTPOHHO-O0MOIMOTeYHAas crcTeMa u3aaTenbersa "Jlans" https://e.lanbook.com/

DIeKTPOHHO-0MOIMoTeuHas cucteMa uznarenabcrsa "FOPAUT" https://www.biblio-online.ru/
Hayunas ANEKTPOHHAS

Hayunas snextponnas 6ubanorexka eLIBRARY.RU 6ubnorexa cLIBRARY RU

denepanbHbIA 06p330BaTeJ'I"I>HI)II/I nopran "EguHOoe OKHO ngoctynma K http://window.edu.ru

00pa30BaTeNbHBIM peECypcam

Enuuelii  9neKTpoHHBIH  pecypc  y4eOHO-METOJMUYECKOW JHUTepaTyphl

CLIGCACY www.spbgasu.ru

8.4. HCpC‘-ICHB HH(bOpMaLIHOHHBIX TCXHOHOFHﬁ, HCIOJIb3YCMbBIX IIPU OCYIICCTBIICHUU 06pa30BaTCHLHOF0
mponecca 1Mo JUCHUINIMHE, BKIOYasd TMEPCUCHb JIMIOCH3WMOHHOTO U CBO60}IHO pacrnpocTpaHiaieMoro
nporpaMmMHOIO obecneueHUs

Crioco6 pacrpocTpaHeHUs
Haumenosanue (JIMIICH3MOHHOE WJIK  CBOOOJIHO
PaCIIPOCTPAHSIEMOE)

Standard Enrollment 58300688, nara
Microsoft Windows 10 Pro okonyanus 2020-12-31, Campus 3
61795673




Standard Enrollment 58300688, nara
Microsoft Office 2016 okonvanus 2020-12-31, Campus 3
61795673

8.5. MarepuanbHO-TeXHUYECKOE 00eCIIeYeHUe TUCIIUITIIMHbI
CaenieHust 00 OCHAIIICHHOCTH YYE€OHBIX ayJAUTOPUI U MIOMEIICHHUH JIJI1 CAaMOCTOSTEIIbHON PaObOThI

Y4eOHblE ayAUTOPUHM JUISL TPOBEIACHUS JEKIMWA, TPYNNOBBIX W HHIUBUAYaJbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHOM aTTECTallui OCHALICHBI

KOMILUIEKTOM MYJIBTUMEAUHHOTO 00O0pYAOBaHUS (TEPCOHANBHBIM KOMIBIOTEP, MYJIbTUMEAUUHBIN
IIPOEKTOP, IKPaH, ayAUOCHCTEMA).

Jlyist ipoBeieHUs Ta0OPaTOPHBIX M MPAKTHYECKUX padOT UMEETCsl CIeUATM3UPOBaHHAs JIa0opaTOpHs
00111e# PKOJIOTUU U XUMHH BOJIBI, B KOTOPOH MMEETCS ClIeiytoliee 000py10BaHHE:

AKBaIUCTUILISITOP

BeiTskHbIE MIKa(BI

CymubHbIH mKad

XnanoTepMoCTaThl

pH-Metps! nopratuBabie HANNA;
MUKPOCKOIIBI

[ToprartuBHeiii Typouanmerp HANNA;
AHanuzatop pactBopeHHoro kuciopoga MAPK-3023;
Crekrpodoromerp I13-5400BU
JlaGopatopHas nocyna

XHWMHUYECKUE PEAKTUBBI

ITuTaTenbHbIE Cpenbl

u J1p.

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCs CIICHUAJIBHBIC YCIIOBUSA OJIA ITOJIYUCHHA O6paSOBaHI/I$I B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBLIX JOKYMCHTOB.



		2021-02-02T14:14:31+0300
	Михайлов Сергей Владимирович




