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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCJ'I}IMI/I OCBOCHHA IUCHUIUIMHBI ABJISAIIOTCA: TOBBIIICHUC TPAMOTHOCTH B HNCPUOL 3KOJIOTHYCCKOI'O
KpU3Hca ¥ JIMKBUAIKA 1Tpobena B o0mieM GyHIaMeHTaIbHOM €CTECTBEHHOHAYYHOM 00pa30BaHUH CTYACHTOB

3az[aanI/I OCBOCHUA TUCHUIIINHBI ABJISIOTCA:
3HaKOMCTBO CTYACHTOB C OCHOBaMH (bYHHaMeHTaHBHOﬁ 9KOJIOTHH;

q)OpMI/IpOBaHI/Ie 9KOJIOTMYCCKOIr0 MUPOBO33PCHUA U MTPEACTABIICHUA O YCJIIOBCKC KaK O HaCTU IMPUPObI;
Hay4YHOC 000CHOBaHHE npnponooxpaHHoﬁ JCATCIIBHOCTH.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX €
HHIMKATOPAMHU JOCTHKEHUs KOMIIeTeHIUH

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

HpOBOI[I/ITL OHCHKy 3KOJIOTNUYCCKOT'O COCTOAHUA
OKpYKaloIleu cpesibl

BJajieeT HABbIKaAMHU

HaBBIKAMH HMHTEpIpETaALNU pe3yJabTaToOB
BKCHepI/IMeHTaHI)HI)IX I/ICCJICIIOBaHI/Iﬁ

VK-8 CniocobeH co3aBaTs 1
MOJICPKUBATh O€30MacHbIC
yCIOBUS
JKH3HEACATEIILHOCTH, B TOM
quclie MpU BO3HUKHOBEHUU
YpE3BbIUYANHBIX CUTYaILINI

YK-8.1 Unentudukamus yrpos
(omacHocTell) HOPUPOJHOTO H
TEXHOTEHHOT'O IMPOMCXOKICHUS
TUISt KU3HECATEIbHOCTH
4eJIoBeKa

3HaeT
COBPCMCHHBIC OKOJIOTHYCCKHUC HpO6JIeMLI,
BO3HHUKAIONIUE B PE3YJIbTATC AHTPOIIOI'CHHOI'O

BO3JCHCTBUS HA TMPUPOAHYIO Cpeay H HX
MOCNEACTBUSA  JUIl  3JI0POBbsl  YEJIOBEKA,
HOpPMaTHBHBIE  TpeOOBaHHUA K  KaueCTBY
OKpYKarollen cpeabl

yMeeT

MIPOTHO3UPOBATH MIOCTIEACTBUS
MPOU3BOJACTBEHHO-X035IMICTBEHHOM
JIEATENIBHOCTY HA OKPYXKAIILYK Cpeay H
310pOBBE YEJI0BEKa, MOJIb30BaThCS
HOPMaTUBHBIMH JOKYMEHTaMH B o0J1acTu

OXPaHbl OKPYKAIOIIEH Cpe/Ibl

BJIaJieeT HABbIKAMM

HaBBIKAMHM OIIEHKH COCTOSIHUSI OKpY)KaroUIen
cpenbl

3. Yka3anue MecTa IUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl
Jannas aucuuruimHa (Moaynb) BkimtodeHa B biok «Jucuumnuuel, moaymu» b1.0.19 ocHoBHOI
npodeccuonansHoit obpazoBatensHOil mporpaMMbl 08.03.01 CTpouTEeNnsCTBO W OTHOCHUTCS K 0OsI3aTENbHOM

yacTy y4eOHOro IJIaHa.

Ne e /ecTs S — Kon u HauMeHoBaHue HHIUKATOpa
/1 pel yrome e JIOCTHIKEHHUS KOMITETEHIINHA
1 |®usmxa VK-1.1, YK-1.5, OIIK-1.1, OIIK- 1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11




OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK
2 | Xumus
-1.5
®dusnka
3HAaTh OCHOBHI TEPMOIMHAMUKHU
Xumust
3HaTh OCHOBBI O0IIIEH U HEOPTAaHUYECKON XUMUHI
Ne Koz u HanmeHoBaHMe HHANKATOPA
[Tocnenyromume TUCHUTIIIMHBI
/1 JOCTUKECHHS] KOMITETEHITUU
YK-8.1, VK-8.2, VK-8.3, VK-84,
1 [be3onacHOCTH KHU3HENEATEIHLHOCTH
YK-8.5
2 |l'mapoOuosnorus (XUuMuUs BOJABI U MUKPOOHOJIOTHS ) VYK-2.1, TIKP-1.9, IIKP-2.8
YK-1.1, VK-1.2, VK-2.4, VK-25,

3 |Ouncrka npUpOIHBIX BOX

MIKP-1.9, TIKP-1.10, TIKP-2.8, TIKP-
2.10

4 |O4ucTKa CTOYHBIX BOJ

YK-1.1, VYK-1.2, VK-1.3, VK-2.3,
VK-8.1, IIKP-1.1, ITIKP-2.7, IIKP- 2.10

4. O0beM AUCHMILUIMHBI (MOAYJIA) B 3a4€THBIX €IMHHLAX € YKA3aHHEM KOJMYECTBA aKaJeMHUYeCKHX
YacoB, BbIJIE€JEHHBIX HA KOHTAKTHYI0 padoTy oOyualouuxcsi ¢ npenoaasartesieM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yarmuxcs

o Bcero |Cemectp
Bun yueOHoit paboThI HACOB 3
KonTakTHas padora 34 34
Jlexnmonnsie 3anstus (Jlek) 16 16
Jlaboparopusie 3ansTus (J1ad) 8 8
[paxTuueckue 3austus (I1p) 10 10
HNuast koHTaKTHAs padoTa, B TOM YHCJIE: 0,1 0,1
KOHCYJIBTAIINH 110 KypCOBO# paboTe (IIPOEKTY),
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (c1ava 3avera,
3ayeTa ¢ OIICHKOM; 3alluTa KypPCOBOM pabOThI 0,1 0,1
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO
(KOHCYJIBTAIHS TIepe]T SK3aMEHOM U ¢/1avya SK3aMeHa)
Yacbl Ha KOHTPOJIb 0 0
CamocrositenbHas padora (CP) 37,9 37,9
OO0uiast TPy10eMKOCTh TUCHUILIUHBI (MOIYJIs)
4achl: 72 72
3a4eTHbIEe eIUHHUIbI: 2 2

5. Copepxkanne AUCHMILVIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOe IO pa3jejamM (TeMaM) ¢ yYKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKa/leMUYeCKHUX YACOB U BUA0B YUeOHbIX 3aHATHH
5.1. TemaTnueckuil maH IUCUMILUIUHBI (MOJYJIS)
KonrakTtHas pabora
(o y4eOHbIM Kon
o 3aHSTHSIM), Yac. UHIHKATOp
= a
3 Bcero,
No Pasznensl TUCIIUIIIMHEBL = CP qac JOOCTHKEHU
o .
O s
HCKH H3 JIP KOMIICTCHI]
5051
1. |1 paznen. Ucropus skonorun




11 Hcropust  sKOJIOTMHM, MECTO 4YEJIOBEKa B 5 4 VYK-8.1,
" |6uochepe OIlK-1.10
2. |2 paznen. buocuctembl HaOPraHU3MEHHOTO

YPOBHS: COCTaB, CTPYKTypa, CBOWCTBA U
byHKIUH
2.1. |Ilomynsuu U S5KOCUCTEMBI 2 4 OIIK-1.10
590 CuHTe3 U pa3joKEeHUE OPTaHUYCCKUX BEIIECTB 1 3 OIK-1.10
B DKOCHCTEMaX

2.3. |CBoiicTBa HKOCUCTEM 3 5 OIIK-1.10
3. |3 pasznmen. DHeprus B 9KOCUCTEMAX

3.1. |DHeprus B 3KocHcTEMAX 2 4 OIIK-1.10
4. |4 paznen. Dkojorudeckue GakTopbl

YK-8.1,
4.1. |9xonoruyeckue (HaKToOpbI 8 12 OIK-1.10
5. |5 paznen. ['mobanpHbIE SKONIOrHUECKHE
IPOOJIEMBI
YK-8.1,
5.1. |I'mo6anbHBIE TIpoLIecCHl B Orocdepe 2 OIK-1.10
AHTpPOTNIOTEHHOE BO3JCHCTBHUE HA MPHUPOIHBIC YK-8.1,
5.2. 10 12
3KOCHUCTEMBI U €T'0 MOCIIEACTBUS OIIK-1.10
53 Pone mpupoaHbIX PKOCHCTEM B KOMIICHCALIH 5 OIK-1.10
AHTPONOTEHHOTO BO3JICHCTBHS
6. |6 pa3men. IIpaBoBBIE OCHOBBI OXpaHbI IPUPO/IBI
¥ HOPMUPOBAHUE KAYeCTBA OKPYKAIOIIeH
cpenapl

6.1 HopMupoBanue 3arps3HMiOmMX BEIIECTB B 3 5 YK-8.1,
" |oO6bekTax oKpyKaroIeh cpebl OIIK-1.10

6.2 3arpsi3HEHUE ~ BO3/yXa  NOpU  CKUTAHUU 2 YK-8.1,
""" |pa3snu4HBIX BUJOB TOIUIMBA OIIK-1.10

6.3 Ornpenenenne yciaoBuii cOpoca CTOYHBIX BOJ B 19 59 YK-8.1,
""" |BogHBIE OOBEKTHI ' ’ OIlK-1.10
7. |7 paznen. CocrosiHnE OKpyKArOIIEH Cpebl U

3JI0pOBbE YEJIOBEKa
Onenka KkadecTBa TMPUPOAHBIX BOJA IO
7.1. |caHUTAPHO-MUKPOOHOIIOTHIECKUM 4 vK-8.1,
- P P OITK-1.10
MOKA3aTeNsIM
79 Onenka KkayecTBa MHUTHEBOW  BOABI 1O 9 VK-8.1
OPTaHOJICITHYSCKUM TTOKa3aTeIISIM

73 CocTosiHuE OKpY)KaroWEel Cpeabl U 310pOBbE 5 5 YK-8.1,

" [uenoBeka OIlK-1.10

8. |8 pazmen. Mnast koHTaKTHAs pabora




8.1.

Wnas xonTakTHas padora

VK-8.1,
OIIK-1.10

5.2. Jlekuuu

No
/o

HaumenoBanue paznena
U TEMBI JICKITUI

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

Hctopus sxonoruw,
MECTO YeJIOBEKa B
ouocdepe

HcTopust cTaHOBIEHUS 3KOJIOTUU

OcCHOBHBIE 3Tanbl CTAHOBJEHHUS SKOJOTUU KaK CaMOCTOSTEIbHOW HayKH,
COBpEMEHHOE  coJepkaHue  OucHUIUIMHBL.  CBsSI3pb  9KOJOTHH  C
SKOHOMUYECKUMH, TEXHHUYECKUMU U  COLUMAJIbHBIMU  JUCHUILUIMHAMH.
Dkonorus Hay4YHBIH (QyHOAMEHT NPUPOIOOXPAHHON AESITENHLHOCTH.
3HaveHHE FKOJIOTUUECKOT0 BOCIIUTAHUS M O0Opa30BaHUS.

[Monmynsuuu u
3KOCHUCTEMBI

[Tonynauuu 1 3KOCUCTEMBI

[Tonsitue Owmocucrembl. [lomymsiuu, WX XapakTEPUCTUKH U CTPYKTypa.
Hemorpaduueckue xapakrepuctuku. Poct HapoioHaceneHus: 3eMiu.

CoctaB u cTpykTypa sKocucTemMbl. DyHKIIMOHAIBHBIE TPYIIBI OPraHU3MOB
(MpoyLIeHThl, KOHCYMEHTBI, peayleHThl). lIpocTpaHCTBEeHHas CTPYKTypa
sKocHcTeMbI. Buibl akocucrem.

CuHTe3 n Pa3JI0KCHUC
OpTraHU4Y€CKUX BCIICCTB B
3KOCHCTCMaAx

CuHTe3 U pa3nokKeHHe OpraHM4YeCKUX BEIIECTB B SKOCUCTEMAX

CuHTe3 U pa3lioKEHHE OPraHMYeCKUX BEHIECTB B  DKOCHUCTEMAaX.
ABTOTpOdHBIE U TreTepoTpodHbie mpouecchl. DOTOCHHTE3 U XEMOCHUHTES.
Bunpet neixanus. [Iponykuus u nectpykuus. buornueckuii 6amaHc 3KOCUCTEM
u Oumochepsl. M3meHeHue OmoTHueckoro OajgaHca TPU AHTPOIOTCHHOM
BO3JICHCTBUH.

CBolicTBa DKOCUCTEM

CBoiicTBa 3KOCUCTEM

CoBOKymHBIE M AMEPKEHTHbIE CBOWCTBA 3KocucTeM. Camoperynsius B
skocuctemax. OOpaTHbIE CBSI3U. Y CTOMYHUBOCTD M CTAOMILHOCTD 9KOCUCTEM U
ouocdepsl. buopasznoodpasue. KpyroBopotsl BemecTB. Pa3BuTtre sKkocHcTeM.
DKOJIOTHYECKHE CYKIOECCUHU, NPUYHUHBI U THIIBIL. HpI/I3HaKI/I 3pCJI0CTU
HKOCHCTEM.

3HepI‘I/I$I B 3KOCHUCTEMAX

DHeprusi B 9KOCUCTEMAax

Hctounukn s>Hepruu. KadecTBo sHepruu. DHTPONMS U 3KCEPrHUs. 3aKOHBI
TEPMOJMHAMHKHU B sKocucTeMax. OcOOEHHOCTH MpeoOpa3oBaHusl SHEPTUH B
xuBoU Matepuu. I1oTokM sHEprun B MUIIEBBIX LensaX. Tpopudeckue ypoBHHU.
3akoH JluHaemaHa. DKOJOTMYECKHE NHpPAMUAbI. DHEPreTUYECKHE THIIbI
KOCUCTEM

DKkonoruyeckue GaxTopbl

Okonoruyeckue HakTopsl

Dkonornyeckne (HaKTOpsl M UX BO3JEHCTBHAE HA OPraHU3M

Cpena oOuTanus 1 yciioBus cyniecTBoBaHus. Kiaccudukanusskonoruueckux
¢dakTopoB (abmoTuMyeckue, OMOTHYECKHE U aHTpororeHHsle). O0630p
BOXHEHIINX (PAKTOPOB OKpYKAIOLIEH Cpeapl: TemIeparypa, BIaKHOCTb,
OCBEIICHHOCTh, COJICHOCTh, HEAHTArOHHCTHYECKWE W AHTATOHHUCTHUYECKHUE
B3aMMOOTHOIICHUSI OpPraHU3MOB M JIp. OKOJIOTHYECKas IIACTUYHOCTD.
CTeHOOMOHTHI ¥ OSBPHOMOHTHL. 3aKOHBI MHHUMYMa | TOJIEPAHTHOCTH.
Jlumutupyromue ¢akTopsl. DKoJoruuyeckas HuIa. B3aumopeiicTBue u
KoMITeHcanus (haKTOpOB.

['moGanbHBIE TIPOLIECCHI B
ouochepe

['moGanpHBIE TIpOIIECCH B OuOoCchepe

OcHoBHble  KJIMMaToOOpasytome  (GakrTopsl. Bo3MokHBIE  MPUYKUHBI
KJIMMAaTHYECKUX U3MEHEHUH U UX MOCIEICTBUS IS IPUPOIHBIX SKOCHCTEM U
yenoBeka. O30HOBBIA CIIOM M ero 3HadeHwe miss Omocdepsl. "O30HOBBIC
Ibipbl". B3auMoCBA3b HayKH, NOJMTUKM W OSKOHOMHUKH TIpU OLCHKE
I00aTBHBIX TTPOIIECCOB




AHTpPOIIOT€HHOE
BO3JICUCTBUE Ha
MPUPOIHBIE S3KOCUCTEMBI
U €r0 MOCJIEACTBHUSA

AHTpPOIIOTEHHOE  BO3IEHCTBHE Ha DKOCUCTEMBI U  €T0
MOCIIEACTBHS

Bunel 3arpssHeHust okpyxarouieil cpeasl M ero mnocienctsusa.KucinorHeie
JOXAU. AHTPONOTe€HHOE HBTPO(PHPOBAHHE BOJOEMOB, BBIpyOKa JIECOB,
CHIDKEHHE BHMJOBOTO Pa3HOOOpa3us M MX MOCIEACTBHA Ui OHOCHEPHI.
B3auMoOCBsI3b  3KOJOIMUYECKHX, JAEMOrpaUuUecKuXx U  HHEPreTHYeCKuX

npoOaem

IIPUPOIHBIC

5.3. IlpakTruyeckue 3aHsATUs

HanmenoBanne pasaciia

11\/@11 1 TEMBbI PAKTHYECKUX HaumenoBanue u cosiep:kanne NpakKTHUECKUX 3aHATHI
3aHATUN
PoJib IPUPOIHBIX Ponb mpupoaHBIX SKOCUCTEM B KOMITICHCAIIUU TEXHOTEHHOTO BO3ACHCTBUS
DKOCHCTEM B DKoJoru4ecKas poJib JECHBIX SKOCUCTEM U TOPOJCKUX 3€JIEHBIX HACAKICHHI
9 KOMIIEHCALIUH B CHIDKCHUH 3arpSI3HEHHOCTH BO3/1yXa U MOICPKAHUK CTA0MIIBHOTO COCTaBa
AHTPOIIOTEHHOTO aTMochephl.
BO3JCHCTBUS Pemenue 3agau
HopMmupoBaHue 3arps3HSIONINX BEHIECTB B 00bEKTaX OKPYKAIOIIEH Cpe/Ibl
HopMupoBaHie HOpMI/IpOBaHI:Ie 3arpsI3HSIONINX BEIIECTB B 06Le£<Tax OKPYKaIOIIel Cpe/Ibl
OenepalibHbIl 3aKOH 00 OXpaHe OKpykaromied cpensl. HopmupoBanue —
10 | ATDASIDIOMIX BEIECTB | otimmmit  smement pPEryJIUpOBaHMUS KadeCTBAa OKPYXKAIOIIEH CpeJibl.
B 00BEKTAX OKPYXKArOMIeH
cpesmhi CaHUTapHO-TUTUEHUYECKHE HOPMATHBBI M CIOCOOBI OILIGHKH KayecTBa
BO3/yXa, BOJIBI, TIOYB.
3arps3HeHue Bo3AyXa |3arps3HEHHE BO3IyXa IIPH CXKUTAHUU PA3IMIHBIX BHJIOB TOILINBA
11 [IPU CKUTAHUU OcHoBHBIE  BHJIBI  HCKONAeMOIro  TOIUIMBA.  3arps3HEHHE  BO3IyXa
Pa3IUYHBIX BHIOB aBTOTpPAHCIIOPTOM. PacdeTr KoinmuecTB 00pa3yromuXCs BEIIECTB
TOTLIINBA
Omnpenenenue ycnoBuil cOpoca CTOYHBIX BOJ B BOJIHbIE OOBEKTHI
Onpenenenue ycinopuii (BUIBI CTOUHBIX BOJ, YCIOBHS MX OTBEJIEHHS B BOAHBIE OOBEKTHL. Pacuer
12 | cOpoca CTOYHBIX BOA B [HEOOXOJAMMOM CTENIEHN OYMCTKU CTOYHBIX BOJ, JOIyCTUMOM KOHLIEHTPALUK

BOJIHBIE OOBEKTHI

3arpA3HAIOIMINX BEIIECTB B CTOYHBIX BOJAAX, HOPMAaTUBHO I[OHYCTI/IMblﬁ C6POC

5.4. JJaboparopHbie pabOTHI

HaunmenoBanue pasaciia

i/ri Y TEMBI JTa0OPaTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
paboTt
OKkonorudeckue GpakTopsl
6 |Dxomormueckue daxropsr|/laboparopnas pabora "Onpenenenue KeCTKOCTH BoJbl. PacueTr cyTounoro
NMOTpeOICHUS KaTbIIUsSI U MarHus"
OneHka KadecTBa NPHUPOAHBIX BOJA IO CAHUTAPHO-MUKPOOHOIONYECKUM
MOKa3aTelIsiM
O1eHKa KauecTBa
Nudexnun, nepenarommecs uepe3 Boay. HopmartuBHble TpeOoBaHUS K
13 TIPHPOHBIX BOJ O KaueCTBY MPHUPOAHBIX U THTHEBBIX BOJ 1O OaKTEPUOIOTUYECKUM,
CaHuTapHo- BUPYCOJIOTUYECKUM W  TIapa3UTOJIOTHYECCKUM  TOKa3aTeasiM. MeTomsl
MHUKPOOHOJIOTHYECKUM .
MUKpPOOMOJIOTUYECKOTO aHamu3a BOJABL. bBakTepHOJIOTMYECKHid aHaIu3
TOKa3aTe/IAM npupoaHbIX BoA. OIeHKa 3arps3HCHHOCTH BOJBI 10 HWHIUKATOPHBIM
MUKpPOOPTaHU3MaM
OlleHKa KauecTBa OrneHka KayecTBa BOBI 110 OPTaHOJENITUYECKUM ITOKa3aTesIM
14 MUTHEBOM Boasl M0 |HOpMaTuBHBIE TpeOOBaHUS K KA4eCTBY MUTHEBOM BObI. OpraHoJIenTHYECKHE

OpTaHOJICITUICCKUM
IIoKa3aTciIsiM

IIOKa3aTCIIu. OnpezleneHI/Ie MYTHOCTH, OIBECTHOCTH U1 3aliaxa BOJBbI.




5.5. CamocTosTenpHas paboTa 00yJarOIIHXCs

No | HaumeHnoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
/T | JAWCHMILIAHBI U TEMBI
Uctopus sxonoruu,
1 MECTO YeJIOBEKa B N3yuenne nonoaHUTENbHBIX MaTEPUANIOB 110 TEME, IOJATOTOBKA K OIIPOCaM
ouocdepe
5 [Monyssiuuu 1 [Tonmynsiuuu 1 5KOCUCTEMBI
3KOCUCTEMBI N3yuenue NONOITHUTENBHOTO MaTepuala o TeMe, MoAroTOBKa K orpocam
Cuntes u pazioxeHue [(CUHTE3 U pas3iioKEHUE OPIraHMYECKUX BEIIECTB B IKOCUCTEMAX
3 |opranumdeckux BEUIECTB B |IOArOTOBKA K OIPOCY
AKOCHCTEMAX
CBolicTBa YKOCUCTEM
4 CaoiicTBa ’kocucteM |M3ydeHue 1OMOJHUTENBHBIX MaTepUaIoB IO TEME, TOATOTOBKA K OIpocam
DHeprusi B 3KOCUCTEMaxX
5 | Dueprus B oxocucremax (H3yueHUe TONMOIHUTENBHBIX MATEPUAJIOB 10 TEME, IOJATOTOBKA K ONPOCaM
Dkosorudeckue HhakTopbl
6 |Dkomornueckue (1)aKTOpI>I HSyquI/Ie AOTOJIHUTCJIbHBIX MAaTCPUAJIOB IO TEMC, O(bOpMJIeHI/Ie oT4cCTa 1Mo
nabopaTopHOl paboTe, MOJIr0OTOBKA K OIIpocaM
AHTpPOIIOT€HHOE  BO3JCHCTBHME HA TMPUPOJHBIE OSKOCUCTEMbl W  €ro
AHTpPOIIOT€HHOE
N MOCJICICTBUS
BO3/ICHCTBHUE HA
8 N3ydeHue nOMOJHUTEIBLHBIX MAaTEPUATIOB 10 TEME, BBIIIOJIHEHUE JIOMAIIIHUX
MPUPOIHBIE SKOCUCTEMBI .
pacyYeTHBIX 33JIaHUM, TOATOTOBKA K OIPOCcCaM
Y €ro MOCJIEICTBUS
Hopmuposanue HopmupoBanue 3arps3HsOINIMX BEIIECTB B 00bEKTaX OKPYKAIOIIEH CpeIbl
10 |33rpAsHsIONIX BemecTs 3HAKOMCTBO C MPHUPOJOOXPAHHBIM 3aKOHOJATENHCTBOM Pd m HOpMaTHBHO-
B 00BEKTaX OKPYKaroLIeH|TPaBoOBOi JOKyMeHTauel B chepe OXpaHbl OKPYKAIOIEH CPeIb
cpenbl
Omnpenenenue ycnopuii |ONpenenenne yciaoBuii cOpoca CTOYHBIX BOJ B BOJAHBIE OOBEKTHI
12 | cOpoca CTOYHBIX BOA B |3HAKOMCTBO C HOPMATHBHOM IOKYMEHTALUEH, BBINOJHEHUE JIOMALIHUX
BOJHBIE OOBEKTHI 3a/laHKui
Cocrosnue okpyxaronieii| COCTOSHHE OKPYKAIOIIEH CPENIBI U 37I0POBBE YENOBEKA
15 CpEZBI ¥ 37I0POBbE 3HAaKOMCTBO C HOpPMATHMBHON JOKYMEHTAIMeHd, OOOpMIIEHHE OTYETOB IO

YCJIO0BCKa

nabopaTopHBIM paboTam




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

(MoayJ110)
IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHON TEOPETHUYECKHI MaTepuall,  NpPaKTUYeCKUX U JIA0OPAaTOPHBIX 3aHSATHH, TMPEAIOIaratonux

3aKperyieHue M3y4eHHOro MaTepuana u GopMHUpOBaHUE Y 0OydalomUXCs HEOOXOAMMBIX 3HAHWMA, YMEHUU U
HaBbIKOB. Kpome TOro, BakKHEMIIMM 3TanoM H3Y4YE€HUsS AMCLUIUIMHBI SIBISIETCS CaMOCTOsITeNbHas pabora
OoOydaromuxcsi C HCIOJB30BAaHHUEM BCEX CPEICTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa3oBaTelbHBIX
TEXHOJIOTHH.

B 00beM camMocTOSTENbHOM paOOThI 10 TUCIUTUTMHE BKIIFOUASTCS:

- U3y4YEeHHE TEOPETUUYECKUX BOMPOCOB M0 PA3INYHBIM T€MaM TUCIUIUINHBI;

- MOJATOTOBKA K MPOMEKYTOYHBIM OIPOCAM;

- o(hopMIIEHHE OTYETOB IO JJaOOPaTOPHBIM paboTam;

- BBITIOJTHEHUE JIOMAIIIHUX 3a/I1aHUN;

- IOATOTOBKA K 3a4eTy

Bce HeoOXxoauMbie MaTepuabl ISl IOJTOTOBKU K TEKYIIEH U TPOMEKYTOUHOM aTTeCTallii UMEIOTCS B
MOODLE (kypc «2kom0rus»).

3a0roM yCIENmHOTO OCBOCHHUS  JUCIHMIUTUHBI «DKOJOTHS» SBISETCS 00s3aTeIhbHOE TOCEIICHHE
JEKUHUOHHBIX, MPAKTUYECKUX U Ja00PaTOPHBIX 3aHITHUH.

HTorom w3ydeHUs TUCHUIUIMHBI «DKOJIOTHS» SBISETCS 3adeT. 3a4eT MPOBOJMUTCS B yCTHOU (opme
(cobecenoBanue). B yclIOBHSIX IUCTAaHIIMOHHOTO OOYYEHHS IPOBOJUTCS KOMITBIOTEPHOE TECTHPOBAHUE B
NMNNNDI E
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

Kon u HaumeHoBaHue
Ne KoHTposmpyemslie pa3iesnsl JUCHUATIIINHBL . Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOM

/11 (Momyms) KOMITETEHIIIH cpencTBa

1 I/ICTOpI/IH OKOJOIrunM, MCECTO 4YCJIOBCKAa B

VK-8.1, OIIK-1.10 Y cTHBIE ONPOCHI, TECTHI
ounochepe

2 |[Tomymnsiumu M SKOCHCTEMBI OIIK-1.10 Y cTHBIE ONPOCHI, TECTHI

3 CuHnre3 u Pa3JI0KCHUEC OPTaHUYCCKUX BCIICCTB

OIIK-1.10 Y cTHBIE ONPOCHI, TECTHI
B DKOCHCTEMax

4 |CoiicTBa 3KOCUCTEM OIIK-1.10 Y cTHBIE ONPOCHI, TECTHI

Hcrounuku SHEPTUH.
KauectBo SHEPIHH.
DOHTpONUsT W HKCEprusl.
3aKOHBI TEPMOJAMHAMUKH
B JKOCHUCTEMAX.
OcobenHoctH
npeoOpa3oBaHUs SHEPTUU
B YKUBOM MaTEpHUH.
[lotoku  sHeprunm B
MTUTIEBHIX TEeTIsX.
Tpoduyeckue  ypoBHHU.
3aKkoH Jlnanemana.
DKOJIOTHYECKUE
MMUPAMU/IBI.
DHepPreTUYecKue  THUIIbI
IKOCHUCTEM

5 |DHeprus B sKOCHCTEMAaxX OIlK-1.10




Okonoruyeckue HaKTopbl

YK-8.1, OIIK-1.10

Y CTHBIE OIIPOCHI, TECTHI

7 |I'moGanpHBIE TIpOIIECCH B Onochepe YK-8.1, OIIK-1.10 Y CTHBIE ONPOCHI, TECTHI
AHTpOIIOreHHOE BO3JICHCTBUE HA MPHPOTHBIC
8 P o PHpOA VK-8.1, OIIK-1.10 Y CTHBIE OTPOCHI, TECTHI
OKOCHCTEMBI H €r0 TOCIEACTBHS
Poitb IpUPOAHBIX YKOCUCTEM B KOMIICHCAIIUU
9 PHPOA . B OI1K-1.10
AHTPONIOTEHHOTO BO3/ICHCTBUS
10 Hopwmwposanue - 3arp ASHUIIOIIX - BELIeCTs B VK-8.1, OIIK-1.10 Y CTHBIE OTPOCHI, TECTHI
00BEKTAX OKPYKAIIICH CPe/Ib
11 [JArPASHCHMC  BOJIYXa MpH  OKHMIaHHH VK-8.1, OITK-1.10 Peurenne 3aau
Pa3JIMYHBIX BUOB TOILUIMBA
12 Omnpenenenue ycioBuii cOpoca CTOYHBIX BOJI B VK-8.1, OTIK-1.10 Pewere 3a1a4
BOJHBIE OOBEKTHI
Onenka KadyecTBa MPHPOJHBIX BOJX  TIO .
OTtuer Mo 1aboOpaToOpHO
13 |cannTapHO-MHUKPOOHOIOIHYECKHM YK-8.1, OIIK-1.10 AGoTe patop
MIOKA3aTeJISIM p
14 Onenka KauecTBa IIUTHEBOM BOJABI IO VK-8.1 Otuer no nabopaTopHOM
OPraHOJICITHYCCKHM TOKA3aTeISIM ] pabore
OCTOSIHUE OKPY)KAIOIICH Cpelbl M 30POBbE TYETBI o
15 |© PYIKAIOUICH CpEeAEL H 370p VK-8.1,0K-1.10 |
4eloBeKa 71a00paTopHBIM paboTam
16 |WHuas koHTakTHas paboTta YK-8.1, OIIK-1.10




7.2. TunoBBIe KOHTPOJILHBIC 33JITaHUS MIIM MHBIC MaTePHAITbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOMMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTanbl POPMUPOBAHUS KOMITETSHITUH B IMPOIIECCE OCBOCHUS JTUCIIATLINHBI

[Ipumepsl TUMOBBIX 3a7ad - JUIsl TPOBEPKU CPOPMHUPOBAHHOCTA HMHIUKATOPA JIOCTHIKEHUS
xommnerenun YK 8.1, OITIK-1.10

1. [Tpumeps! TUMOBBIX 337134 MO TemaM "3arpsisHeHUEe aTMOc(epsl MPU CKUTAHUH PA3TUYHBIX BHJIOB
ToruBa" 1 "DKOJIOrM4ecKas poJib IPUPOAHBIX 3KOCHCTEM B KOMIIEHCALMU aHTPOIOI€HHOI0 BO3ACHCTBUS Ha
OKpY>Karolyto cpeay"”

- Onpenenuth 3aTpaThl KUCIOPOJa U KOJUYECTBO BHIOPACHIBAEMBIX Ta3000pa3HBIX MPUMECEH  IpH
COKMTaHuK 32 TBIC. TOHH CJIAHIIEB C diIeMeHTHEIM coctaBoM: C — 68, H—-9,0-16,5,N-1,5, S-5,0%. Kakas
Macca JpeBecuHbl 0epesbl ¢ XumudeckuM coctaBom: C- 50,2, H- 6,3, O- 43,0% noipkHa ObITh CHHTE3WPOBaHA B
Jecy AJis OJJiepKaHus 6anaHca B OMOTEXHOIICHO3e?

- Omnpenenuts kKoaudecTBO oOpasyromerocs CO2 u BOABI MPU CKUTAHUHU 26 TBIC. TOHH
npupoaHoro ra3a (Metat — 80, nmponan — 20%). Kaxas nioiaab nMXTOBOro jieca Heo0Xouma Ui TOro, YTOOBI
MOTPEOUTh TAaKOE KOJIMYECTBO YIIICKHUCIIOTO Ta3a , eClIM  XUMHUYEeCKUui coctaB apeBecunbl C- 50,4; H- 6,0; O-
43,1%, a TogoBOM IpUPOCT cocTapisieT 7,2 M3/ra .

2. Ilpumepsl THNOBBIX 3ama4y 1o teme "OrmpeneneHue ycIOBH cOpoca CTOYHBIX BOJ B BOJHBIC
00BEKTHI"

- TpeOyercs 11 04KMCTKA CTOYHBIX BOJ, €CIIM KOHIICHTPAIHS MEIH B CTOUHBIX Bojax (.07 mr/m, pacxon
CB — 25 m3/c, pacxoxn Boasl B peke — 1700 m3/c, koadduruent cmemenus — 0.8, KOHIIEHTpAIUs MEIH B BOJIC
pexu — 0.0002 mr/m, ITJIK — 0.001 mr/n? PaccunTarh nmpeneiasHO JOIMyCTHMBIN cOpoc.

- Crounble BOJBI cofepkaT AUOYTWIIOBBIA »QHp, IUMETHIAMUH M JUMETWIKETa3uH B
koHueHTpauusax 0.017 mr/mn, 0.009 mr/a u 0.01 mr/n coorBercTBeHHO. Pacxon crounsix Box — 90 m3/c, pacxon
Boabl B peke — 1900 m3/c, koaddunuent cmemenus — 0.9. B Boge BoIOTOKa MepeyHCIEHHBIE BEIIECTBA
orcyrctBytoT. [1JIK mubyrunoBoro adgupa — 0.0015 mr/n (Tokcukonoruyeckuii JI[IB, 2-i kimacc omacHocTH),
mumetunamuHa — 0.005 mr/a (tokcukonorunueckwuii JIIB, 3-i k1. omacHocTH), a nuMeTtuikeTazuHa — 0.01 Mr/n
(Toxcuxonoruueckuit JIIIB, 1-i k1. onacHocTH). M0OHO /11 cOpackIBaTh CTOUHBIE BOABI O€3 OUUCTKU?

7.3. Cucrema OLIEHUBAHMS PE3yJIbTATOB OOYYEHHS MO AMCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIIIM 3a Mpeaeiibl 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 3asIBIICHHBIX B paboyeil mporpamme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

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

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BRICOKAN YPOBEHD KYJIbTYpPhI HCIIOJTHEHUS 33JaHUI

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- 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;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
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 KYJIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 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;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OInO0K

YMEHHUS:

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

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOJABaTeNsA PEIIaTh CTAHIAPTHBIC 3a0a4n
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

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

- UCTIBITHIBACT 3aTPYAHECHHUS IPU OOOCHOBAHUY AJITOPUTMA BBITIOJTHEHUS 3a1aHUI

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

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

- 3HaHHME OT/I€JIbHBIX UCTOUHUKOB, PEKOMEHIOBaHHBIX paboyell mporpaMmon 1o
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
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 aTTeCTAUU 00yUYarOIINXCs
TeMsl K 3a4ery:

. OCHOBHBIE 3TaIlbl B UCTOPUHU SKOJIOTHH.

. Ilpeamer sxosnorun. bruocucTeMpl HATOPraHU3MEHHOTO YPOBHS

. [TormynsiiMOHHBIE CUCTEMBI M X XapaKTEPUCTHKH.

. Cocras sxocucreMsbl. buorenos u 6uoron. [IpoctpaHcTBeHHAsI CTPYKTYpa SKOCUCTEM
. CoiictBa sxocucteMsl. [IpuHIIUT SMEPHKEHTHOCTH.

. OOpa3oBaHne U pa3IOKEHUE OPTAHNYECKUX BEIIECTB B Orocdepe.
. BzaumoneiictBre aBTOTpO(HBIX U T€TEPOTPOPHBIX IPOLIECCOB.

. [IpoyKIIMOHHO-1eCTPYKIIMOHHBIN OanaHc B Ouocdepe.

. Camoperynsus s3xocucteM. OOpaTHbIE CBSI3U

10. CTabunpHOCTh SKOCHCTEM.

11. Tunbl yCTOWYNUBOCTH SKOCUCTEM.

12. DKOJIIOTHYECKUE CYKIIECCUH.

13. IIpu4uHbBI ¥ TUIIBI CYKLIECCUH.

14. HazemHbIe 1 BOAHBIE Y9KOCUCTEMBI

15. AHTpONIOreHHBIE 3KOCUCTEMBL: TOPOJI U arpO3IKOCUCTEMA.
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16. OTnuunst TpUPOIHBIX IKOCUCTEM OT AaHTPOMOTECHHBIX.

17. 3akOHBI TEPMOAMHAMMKY B IKOCUCTEMAX.

18. DuTponus. CmtocoOHOCTh MPUPOTHBIX CUCTEM COXPAHATH YIOPSI0YCHHOCTD.

19. KauecTBO 3HEpruM U FKCEPrusl.

20. IIpeoOpa3zoBaHKe SHEPTHH B )KMBON MaTCPUH.

21. Tpoduueckue uemnu.

22. Tpoduueckue ypoBHu. 3akoH JInamemana

23. DKOJOru4ecKue Mupamu/ibl.

24. DHepreTUYeCKue TUIIbl SKOCUCTEM.

25. Cpena oOuTaHUS U YCIIOBUS CYIIICCTBOBAHHUS.

26. Knaccudukanus 3Koa0orudeckux (HakTopos.

27. AGMOTHYECKHE SKOIOTUYECKHE (DAaKTOPBI.

28. AHTaroHUCTUYECKUE OTHOIIEHHUS B IPUPOJIE.

29. HeaHTaroHMCTUYECKME OTHOILEHHUS B IPUPO/IE.

30. Okonornueckue Humu. [Tpasuio I'yasze.

31. 3aBHCHMOCTB JKMU3HEAEATEIBHOCTH OpraHu3Ma OT KOJUYECTBEHHOTO 3HAYEHHS SKOJOTHMYECKOTO
(dakTopa

32. Dkosoruyeckas miacTUYHOCTb.

33. CTeHOOMOHTHBIE U IBPUOMOHTHBIE OPTaHU3MBI.

34. 3aKkOoHBl MUHUMYMA U TOJIEPAHTHOCTH.

35. JlumuTHpyromue sKoiorudeckue HakTopsl U UX 3HAYCHHE JIJISl PUPOJOOXIIPAHHON AESITENEHOCTH.

36. CoBMeCTHOE BIHSIHHE M KOMIIEHCAIUS SKOJIOTHYECKHX (PaKTOPOB

37. Knumatnyeckue U3MEHEHHS: BO3MOKHBIE IPUUMHBI U TTOCIEIACTBHUS

38. «O30HOBBIE ABIPHI».

39. KucioTHbIe JOXKIH.

40. Bupl 3arpsi3HEHUs] OKpPY’Karolel cpebl

41. AHTpOnIOTeHHOE IBTPO(PUPOBAHKE BOIOEMOB.

42. BripyOka necoB. Jlerpamaiusi Ha3eMHBIX 9KOCHCTEM.

7.4.2. IlpakTryeckue 3ajaHus 1J1s MPOBEICHHs TPOMEKYTOUHOM aTTecTalMi 00yJaromuxcst
He npenycmotpensl

7.4.3. IlpumMepHble TEMBI KypcOBOH paboThI (poeKTa) (IIpH HATUYNHN)
KypcoBblie paboTbl 9poeKTsl) yUeOHBIM IJIAHOM HE IPEAYCMOTPEHbBI

7.5. Meroauueckue MaTepuallbl, ONpeesoLIie MpoLeaypbl OLICHUBAHUS 3HaHUM, YMEHHM, HABBIKOB U (MJIN)
OTIbITa MPOQECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHLIUN

[Tpouenypa npoBeaeHNs MPOMEKYTOYHON aTTECTALIMM M KOHTPOJIS YCIIEBAEMOCTH PErJIAMEHTUPYETCS
JIOKQJIbHBIM HOPMAaTUBHBIM aKTOM.

[Iponienypa oneHuBaHus (POPMUPOBAHUS KOMIETEHUMH MpH MNPOBEAEHUM TEKYLIEr0 KOHTPOJIS
MpUBEJIEHA B I1. 7.2.

TumnoBsle KOHTPOJIbHBIE 3aJaHUS TEKYIIET0 KOHTPOJISl IPUBEACHHI B 1. 7.3.

[TpomexyTouHas aTTecTauus MPOBOAUTCS B (popme 3auera. 3adeT NPOBOAMUTCA B YCTHOU (opme
(cobecenoBanue). B ycrnoBHSAX IUCTAHIIMOHHOTO OOYYEHHUS NPOBOAUTCS KOMIBIOTEPHOE TECTHPOBAHUE B
MOODL.

7.6. Kputepun onieHnBaHus cOOPMUPOBAHHOCTHA KOMITETCHIIHH MPU MPOBEJACHUU TPOMEKYTOUHOM aTTeCTAI[IN

| yDOBCHL OCBOCHHUI 1M OLICHKA




Kpurepun
OLICHUBAHHUS

Onenka Onenka
«HEYIOBJIETBOPUTEN | «yq0BIETBOPHUTENBH | OLEHKA «XOPOIIO» OneHka «OTJIMYHOY
BHOY o»
«HE 3a4TEHO» «3aUTEHO»
YpoBeHb 0CBOEHUS | YPOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YpoBEHb OCBOECHHUS
KOMIIETEHIIUH KOMIIETEHIH KOMIIETEHIIUU KOMIIETEHINH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI».
Kommereniuu He Komnerenmn Kommerennun Kommerennuu
c(OpPMHPOBAHBI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |c(OPMHUPOBAHBI. 3HAHUS
3HaHus CdopmupoBansl | 3HaHUS OOLIUPHBIE, | apryMEHTUPOBAaHHbIE,
OTCYTCTBYIOT, 0a30BbI€ CTPYKTYpPHI | CACTEMHBIE. ¥ MEHUS | BCECTOPOHHME. Y MEHUS
YMEHUS U HaBbIKU HE| 3HAHUN. YMEHUs HOCSAT YCIIELIHO NPUMEHSIOTCS
c(OpMHPOBAHEI (dbparMeHTapHbl 1 PENpPOAYKTUBHBIN K PEIIECHUIO KaK
HOCSAT XapakxTep, TUIOBBIX, TaK U
PEnpOAYKTUBHBII IIPUMEHSIFOTCS K HECTaHIapTHBIX
Xapakrep. PELICHUIO TUIIOBBIX | TBOPUYECKUX 3aJaHUM.
JeMoHcTpupyeTcs 3aaHUN. JeMmoHcTpupyercs
HU3KHUH YPOBEHb JlemoHCcTpHpYyeTCs BBICOKUH YPOBEHb
CaMOCTOSITEJIbHOCTH JIOCTaTOYHBIH CaMOCTOSITENIbHOCTH,
IPAaKTUYECKOTO YPOBEHb BBICOKAs! aJallTUBHOCTh
HaBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
IPAKTUYECKOIO

HaBBbIKaA.




OO6yuaronumiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
J€MOHCTPHPYET: JEMOHCTPHUPYET: J€MOHCTPHUPYET: JI€MOHCTPHUPYET:
-CYILIECTBEHHbIE -3HaHUSA -3HaHHUE U -ri1y0oKue,
poOesbl B 3HAHUSX | TEOPETHYECKOrO MIOHUMaHHe BCECTOPOHHME U
y4eOHOTO Mmarepuaa; OCHOBHBIX BOTIPOCOB | apryMEHTHPOBaHHBIE
Mmarepuaa; -HEIOJIHBIE OTBETHl | KOHTPOJMPYEMOIO | 3HAHMs IPOrPaMMHOIO
-IOTTYCKAIOTCS Ha OCHOBHBIE o0bema MarepHaa,
IPUHIUNKAIbHBIE | BOIIPOCHI, OLIMOKU B IPOrPaMMHOTO -[10JIHOE TIOHUMAaHHe
OLIMOKH ITPU OTBETE OTBETE, Marepuaia; CYIIIHOCTU U
Ha OCHOBHBIE HEI0CTaTOYHOE - 3HaHUSA B3aUMOCBSI3H
BOIIPOCHI OuiieTa, IIOHUMaHHe TEOPETUYECKOT O paccMaTpUBaeMbIX
OTCYTCTBYET 3HAHHE CYIIHOCTH MaTepuasa MIPOIIECCOB U SIBJICHUH,
U TIOHUMaHue u3JIaraeMbIx -CII0COOHOCTh TOYHOE 3HaHHE
OCHOBHBIX OHATHH U BOTIPOCOB; yCTAQHABJIMBAaTh U | OCHOBHBIX ITOHATHUH, B
KaTeropui; -HEeyBEpEHHbIC U OOBSICHATB CBSA3b | paMKax 00CYKIAaeMbIX
SHaHHA -HEIIOHUMAaHue HETOYHBIE OTBETHI Ha | IPAKTUKU U TEOPHUH, 3a1aHU1;
CYIIIHOCTH JIOTIOJIHUTEIIbHbIE BBISIBJISATh -CIIOCOOHOCTD
JOTIOJTHUTEIBHBIX BOTIPOCHI. IPOTHBOPEYHS, YCTaHABJIUBATh U
BOIIPOCOB B paMKax npooIeMbl U OOBSICHATH CBSI3b
3aJaHuil Ouyera. TEH/ICHITIH NPAaKTUKH U TEOPHH,
Pa3BUTHS; -JIOTHYECKU
-TIpaBUIIbHBIC U HI0CJIEIOBATEIbHBIC,
KOHKpPETHbIE, 0e3 cojiepKaTeNbHbIe,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha UCUEpIIbIBAIOINE
MOCTaBJICHHBIC OTBETHI Ha BCE 3aaHUs
BOIIPOCHI. ousera, a Takxe
JOTIOJTHUTEbHbIC
BOIIPOCHI FK3aMEHATOPA.
[Ipu BBIIONIHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
PaKTUYECKOTr O BBIMOJIHII BBITTOJIHUIT MPaBUIBHO BBITOIHUI
3ajaHus OmiieTa MPAKTUIECKOE MPaKTUYECKOe MPAaKTHYECKOE 3a/1aHNE
oOyyarommuics 3aaHue busera ¢ 3aJjaHue Ousera c 6unera. [Tokazan
MPOIEMOHCTPUPOBA JI|  CYIIECTBEHHBIMH HEeOOIbIITNMHA OTJIMYHBIC YMEHHS B
HEI0CTaTOYHBIN HETOYHOCTSMHU. HETOYHOCTSIMHU. paMKax OCBOEHHOTO
YPOBEHb YMEHU. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[TpakTuyeckue OLIMOKH B yMeHus B pamkax | Pemaer npeanoxeHHbIe
3aJJaHus HE COJIepKaHUU OTBETA OCBOEHHOTO MPAKTHYECKHE 3aJaHHS
BBITTOJIHEHBI U pelIeHun y4eOHOro MaTepuaia. 6e3 omuooK
YMCHHA OObyuaromuiics He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEYAET Ha BONPOCHI 3aJaHUH. NPaKTUYEeCKHE JONIOJTHUTENbHbIE
ounera npu [Tpu oTBeTax Ha 3aJJaHHs PEIICHBI C BOTIPOCHI.
JOTIOJTHUTEIBHBIX JIOTIOJTHUTEIIbHbIE HEeOOJIbITNMHU
HaBOIAIINX BOTIPOCHI OBLIIO HETOYHOCTSIMHU.
BOIIpOCax JIOMYIIEHO MHOTO OTtBetni Ha
Tperno/iaBaTers. HETOYHOCTEH. OOJIBIITMTHCTBO
JIOTIOJTHUTEIIBbHBIX
BOTIPOCOB.




BJIaJACHHUC
HaBbIKaMH

He moxer BBIOpaTh
METOIUKY
BBITIOJTHCHHS
3aJaHUuH.
JlonmyckaeT rpyobie
OIIMOKY TIPH
BBIITOJTHCHUH
3aJIaHuMH,
HapyIIaIme
JIOTUKY pElICHUs
3a7ad4.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBATH
AITOPUTM
BBITIOJIHCHHS
3aJlaHni.

HcnwiTeiBaeT
3aTPyAHEHHS 110
BBIOOPY METOJMKHU
BBIIIOJTHEHUS
3aJIaHUi.
JlomyckaeT ommoKku
IIPU BBITIOJIHEHUH
3aJIaHUM, HApYyIICHUS
JIOTUKY PEIICHUS
3aja4.
HcneIThIBaCT
3aTPYIHEHHUS C
(hopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcnweiTeiBaeT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJTHCHUS
3aJaHUM.

bes 3arpynHeHunii
BBIOMpAET
CTaH/IaPTHYIO
METOIUKY
BBITIOJTHECHHS
3aJaHUN.
JlommyckaeT ommoKu
TP BBITIOJIHCHUH
3aJIaHuM, HE
HapyIIaroIme
JIOTUKY PEIICHUS
3a1a4
JlenaeT KOppeKTHBIC
BBIBOJIBI 110
pe3yabTaTam
pelieHus 3a/1a4u.
OO0O0CHOBBIBACT X0/
pelieHus 3a1au 6e3
3aTpyAHEHUH.

IIpumenser
TEOPETHYCCKUE 3HAHUS
JUTSL BEIOOpa METOMKHU
BBIIOJTHEHUS 3aJaHUH.
He nonyckaer ommnbox

IIPU BBITIOJIHCHUH
3aJIaHUil.
CaMoCTOSTEIIFHO
aHATM3UPYET
pe3ynbTaThl
BBIIIOJIHEHUS 3aJaHMIA.
I'pamoTHO
00OCHOBBIBAET X0
penieHus 3aay.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TeXHUYECKOe o0ecneyeHne JUCHUIIIMHBI (MOAYJIs1)
8.1. IlepeueHb OCHOBHOM U IOIOJHUTEIBLHON JIUTEPATYPhl, HEOOXOAMMOM /11 OCBOCHUS TUCLUIUIMHBI (MOYJIS)

Ne ABTOp, Ha3BaHHUC, MCCTO U3JaHUs, U31aTCIILCTBO, 'O U3aHUA y‘le6H0ﬁ nu

n/n

y4e0HO-METOINYECKON JTUTEPATYPhI

KommuectBo
AK3EMILISIPOB/AICKTP
oHHEIN aapec DBC

OcHoBHasl JIUTEpPaTYpPA

1 [[Betrkona JI. U., AnekceeB M. U., Kapmazunos @. B., Heseposa-/[3uonax E. B.,

51
IIBerkoBa JI. M., Oxonorus, CI16.: Hoswlid sxypHai, 2012
JlonoiHUTEILHAS JIUTEPATYPA
1 |Craguunkuii I'. B., Oxonorus, Cankr-IlerepOypr: XUMU3IAT, 2020 0
poyp
2 [TamkeBuu M. A., UcakoB A. E., Ilerpos . C., IletpoBa T. A., Dxonorus, 0
Cankrt-lIlerepOypr: Cankr-IleTepOyprekuii ropabiii yausepeuteT, 2015
Hosukos B. K., Meroauueckne peKOMEHJAMM 10 IPAKTUYECKUM
1 (ceMHUHApCKUM) 3aHATUSM 10 JAUCHUIUIMHE «DKOJOTHUS M WHKEHEepHas 3alluTa 0

OKpy>KaroIie cpeab», MockBa: MOCKOBCKas TOCYAapCTBEHHas aKajemMus
BOJIHOT'O TpaHcropTa, 2020

OOGyuarommecs u3 uncia nHBaINA0B 1 il ¢ OB3 o0ecnednBaroTCs Me4aTHBIMU U (UJTH ) SJIEKTPOHHBIMA
o0pa3oBaTenbHBIMH pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHHUUEHUSM UX 3I0POBBA.

8.2. Tlepeuenb pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «MHTepHeT», HeOOXOIUMBIX ISt
OCBOEHUS TUCIUILINHBI (MOTYJIs)

HaunmenoBanue pecypca cetun «MHTEpHET»

DJEeKTPOHHBIN agpec pecypca

Dxkosornueckuii mopran Cankr-IlerepOypra

www.infoeco.ru

OdununanbHblii  caliT MuHHCTEpPCTBA HPUPOJHBIX PECYpCOB U

skoJsioruu PO

www.mnr.gov.ru




8.3. Ilepeuens coBpeMeHHBIX NpodecCHOHANBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIEKTPOHHBIN aJpec pecypca

" \\law.lan.spbgasu.ru\GarantClie
H(pOpPMAIIMOHHO-TIPABOBast CUCTeMa [ apaHT nt
Nudopmanmonno-npapoas cuctema KoHcynbrant Wlaw.lan.spbgasu.ru\Consultant
pmatt P Y Plus ADM

NudopmannonHo-mipaBoBas 6a3za qanabx Komeke 235://gawdata'Ian'Spbgasu'rU/d
Cucrema nucrannronsoro ooyuyenus CIIGIACY Moodle https://moodle.spbgasu.ru/
DIeKTPOHHO-0MOIMOTeUHAas crcTeMa u3aatenbersa 'Jlans" https://e.lanbook.com/
DIeKTpOHHO0-0MOIroTeuHas cucreMa usnarenascrsa "FOPAUT" https://www.biblio-online.ru/

8.4. Ilepeuenp WHGOPMALMOHHBIX TEXHOJIOTHM, MCIOJNB3YEMbIX MPU OCYIIECTBICHUHU OOpPa30BaTEIHLHOTO
mporecca IO JUCHUIUIMHE, BKJIIOYas IEepeueHb JUICH3HOHHOTO M CBOOOJHO  paclpoCTpaHsSEMOro
MIPOrpaMMHOTO oOecreueHust

Crnioco6 pacrnpocTpaneHus
HanmenoBanue (IMIIEH3MOHHOE WIIK  CBOOOIHO
pacopoCcTpaHsIeEMOE)

Standard Enrollment 58300688, mata
Microsoft Windows 10 Pro okonuanus 2020-12-31, Campus 3
61795673

Standard Enrollment 58300688, mata
Microsoft Office 2016 okonuanus 2020-12-31, Campus 3
61795673

8.5. MaTepuaibHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CBeznieHnst 00 OCHAIIEHHOCTH Y4EOHBIX ayAUTOPUIN U MOMELIEHUH ISl CaMOCTOATENbHOM paboThI

Y4eOHble ayAMTOPUHU JUISL TPOBEIACHUS JICKIHMA, TPYNIOBBIX W HHIMBUAYAIBHBIX KOHCYJIBTALIWH,
TEKYIIEro KOHTPOJISA ¥ IPOMEKYTOYHOM aTTECTAlluy OCHALICHBI

KOMIUIEKTOM MYJbTUMEAUMHOrO 000py/noBaHUS (IMEPCOHAIbHBIM KOMIBIOTEP, MYJIbTUMEAUNHBIN
IIPOEKTOP, IKPaH, ayAUOCHCTEMA).

Jlns mpoBeneHus 1abopaTOPHBIX U MPAKTHYECKUX PabOT MMeeTCs CleluaIn3upoBaHHas 1adopaTopus
o0111eit 3KOJI0TMH U XUMHHU BOJIbI, B KOTOPOIl HMeeTcs clieAyroliee 000pyJ0BaHuUE:

AKBaJUCTUILISITOP

BeiTskHBIE MIKa(BI

CymmnpHbIi mkad

XnanoTepMoCTaThl

pH-Metps! nopratuBHbie HANNA;
MUKPOCKOTIBI

[TopraTusHelii Typounumerp HANNA;
AHanu3zaTop pactBopeHHoro kucinopoga MAPK-3020;
Cnextpodoromerp [13-5400BU
JlaGopatopHas nocyaa

XVWMHYECKUE PEAKTUBBI U MUTATEIbHbBIE CPEb

Jns uaBanuos u un ¢ OB3 obecnieunBaioTcs criennaibHbIE YCIOBUS i MOTYYeHHUs 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB.
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