P denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKACHUE
BbICIIIETO0 00pa30BaHuUs

W-‘W CAHKT-IIETEPBYPI'CKUIA FOCV%[APCTBEHHBIPI
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa Bomomnons3oBanus 1 3KOJIOTUU

YTBEPXIAIO
HavanpHuk yueOGHO-METOIMYECKOTO YIIPaBICHUS

MI/IXthJ'IOBa Moanucaxo undposoi
noanucbto: Muxainosa
AHHa ONeroBHa Anna Oneroswa

«29» urons 2023 r.

PABOYASI IPOTPAMMA JUCHUTITAHBI (MOYJIST)

DKOJIOTUA

HampalieHue MoAroToBky/crennanbHocTh 07.03.02 PekoHCTpyKIIKS U pecTaBpaiis apXUTeKTYPHOTO HaCIe AU
HanpaBJIeHHOCTH (Mpoduiib)/cnenuanu3anus o0pa3oBaTebHON IporpaMMbl PEKOHCTPYKIINS U pecTaBpanus

APXUTEKTYPHOTO HACIICIHS

®opma 00ydeHHs OUHAs

Cankr-IlerepOypr, 2023



1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCJ'I}IMI/I OCBOCHH NUCHUIIIMHBI SABJIAIOTCA: IMOBBINICHUC T'PAMOTHOCTH B IICPUOJ 3KOJOTHYCCKOI'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. IlepevyeHb NJIAHMPYEMBbIX Pe3yJbTATOB OOy4YeHHsI MO JAUCHUILIHHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JOCTHKEHUs KOMIIeTeHIUH

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAUMCHOBAaHHEC

[Tnanupyemble pe3yabTaThl 00y4eHUs MO

KOMITETCHIIMH MHAMKATOpa JTOCTHKEHUS JUCLUIUTMHE, 00€CTIeUNBaIOUINE JOCTHKEHUE
KOMIIETCHIINU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT

VK-8 CnocobeHn co3naBars | YK-8.1 [IpoBoaut|3Haer
MOJIEP>KUBATH B|HIeHTU(DUKALINIO YTPO3bI[COBPEMEHHBIE  JKOJOTHYECKHE  MPOOJIEMBI,
[IOBCEIHEBHOM JKM3HM U B|(OMACHOCTH) MNPUPOJHOIO  M|BO3HUKAIOIIKME B PE3yJIbTaTe€ aHTPOIIOT€HHOTO
npodeccnoHanbHOM TEXHOTEHHOTO TMPOHCXOXKJICHUS|BO3ICHCTBUSL HAa MPHUPOAHYIO Cpely U HX
NEeSTEIbHOCTH  Oe30macHble| IS KU3HEJCATENIbHOCTU|IOCAEACTBUA ~ JUId  3J0pOBbSl  4EJIOBEKa,
yCIIOBUS YeloBeKa HOpPMaTHUBHBIE  TpeOOBaHUS K  KadyecTBY
KHU3HEESATEIbHOCTH JUISL OKpYKaroIen cpebl
COXpaHEHUS MIPUPOIHOM ymeer
Cpelpl, obecrieyeHHs IIPOrHO3UPOBATH MIOCJIEACTBUS
yCTONYHUBOTO pa3BUTHUSA MPOU3BOJICTBEHHO-X03SIIICTBEHHOM
o0IIecTBa, B TOM YHCIE MPH NESATEIbHOCTH HA OKPYXKaloLlyl0 Ccpeay U
yrpo3e ¥ BO3HUKHOBEHUU 3J10pOBbE YeloBeKa, MOJIb30BaThCA
YpE3BBIYAMHBIX CUTYyaIlUd U HOPMAaTUBHBIMU  JIOKyMEHTaMH B 001acTu

BOCHHBIX KOH(bHHKTOB

OXpaHbl OKpPYXKarolle cpesl

BJajeeT

HaBBIKAMU OLIEHKU COCTOSIHUSI OKpYXKaroIei
cpeabl

3. Yka3aHue MecTa AMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

Jannas aucuumianHa (MoAyib) BkIodeHa B brnok «Jlucuummuasl, momynu» b1.0.11 ocHoBHOI
npodeccuonanbHoil oOpazoBarenbHON mporpaMMbl 07.03.02 PekoHCTpyKuMsl U pecTaBpalusi apXUTEKTYpHOTO
HacleIus U OTHOCUTCA K 0053aTeIbHONM YacTH y4eOHOro IJ1aHa.

3HaTh OCHOBHI OMOJIOTMH, XUMUH, (U3HYECKOM reorpaduu B 06beMe MIKOJIbHOM MPOrpaMMbl

Ne Mocie R —— Kon n HauMeHOBaHUE HHIMKATOPA
/11 Aytotie et JOCTHKCHHS KOMITETEHITUH
1 CounanbHO-3KOJIOTHYECKUE OCHOBEI APXUTEKTYPHOTO| yror- 4.1, OTIK-4.2
IPOSKTUPOBAHHUS
2 |JlangmadTHBIN aU3aitH OIIK-3.1, OIIK-3.2
3 |be3omacHOCTh KU3HEACATCIIHHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM IUCHUIIMHBI (MOAYJI) B 3a4eTHBIX €IUHUIAX € YKA3aHMEM KOJUYECTBA aAKaJeMHYeCKHX
YacoB, BbIJIEJIEHHBIX HA KOHTAKTHYI0 padoTy oO0ydaloumiuxcsi ¢ npemnoaaBaresieM (10 BHIAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSAATEJIbHYI0 padoTy 00yUarmuxcs

Bun yue6Hoit paboThI

| Bcero | U3 HuX 4ackl |CeMeCTp |




Ha
4acoB MPAKTHYECKYIO 3
IOATOTOBKY
KontakTHas padora 32 32
Jlexnmonnsie 3anstus (Jlek) 16 0 16
Jlaboparopurie 3ausTus (J1ad) 8 0 8
[pakTuueckue 3austus (Ip) 8 0 8
HNuas kouTakTHas padoTa, B TOM Yucje:
KOHCYJIbTAIlMU 110 KYpCcOBOH paboTe (IpoeKTy),
KOHTPOJBbHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIo (caJa 3a4deTa,
3ayeTa ¢ OIICHKOM; 3aIluTa KypCOBOW paOOThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(KOHCYJIbTAIUS TIepe SK3aMCHOM U c/1avya
Yacel HAa KOHTPOJIb 4 4
CamocrostennHas pa6ora (CP) 36 36
OO0uasi TPy10eMKOCTh IUCHUILIUHBI (MOYJIs1)
4achl: 72 72
3a4eTHbIe eTHHUIIBI: 2 2

5. Coaep:xkanue IMCUMIUIMHBI (MOAYJIsA), CTPYKTYPHMPOBaHHOe MO pas3jejaM (TeMaM) C YKa3aHHeEM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4eCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnueckuii MjaaH JUCIHUILUIUHBI (MOIYIIS)

KonrakTtHast padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
WHAUKATOD
£ a
Q| JIeKIuu 113 JIP Bcero,
Ne Pasngensl [UCHUAIUINHEL S CP OOCTHKEHU
5 yac. a
U W3 HUX Ha W3 HUX Ha M3 HUX Ha
MPaKTH- MPaKTH- MIPaKTH- KOMIICTCHIT
Bcero | yeckyro | Bcero | uyeckywoo | Bcero | ueckyro 15051
oJro- oJro- moAro-
TOBKY TOBKY TOBKY
1. |1 paznpen. UcTopust sKo0TUH
Hctopust  skonorun MECTO
1.1 p : 3| 2 2 | 4 | vk81
4eJI0BEKa B Onocdepe
2. |2 paznen. buocucremsl
HAJIOPTaHU3MEHHOTO YPOBHSI:
COCTaB, CTPYKTypa, CBOMCTBA U
byHKIIMN
2.1. |TTomyasiuy 1 SKOCUCTEMBI 3 2 2 4 VK-8.1
Cunres 5 pa3noxKEHUE
2.2. lopranuueckux ~ BemectB B| 3 | 2 1 3 VK-8.1
9KOCUCTEMAX
2.3. |CBoiicTBa 3KOCUCTEM 3| 2 3 5 YK-8.1
3. |3 pa3znen. Oneprus B
HKOCUCTEMAX
3.1. |DHeprus B dKOCHCTEMAX 31 2 2 4 YK-8.1
4. |4 pasnen. Dxkonorudyeckue
baxTopsl
4.1. [Dxonoruyeckue GakToOpsl 31 2 2 8 12 YK-8.1




5. |5 pa3nmen. I'mobanbHbIE
9KOJIOTUYECKHE MMPOOJICMBI
51 I'mobGanpHBIE TIPOIIECCHI B 2 5 VK-8.1
ouochepe
AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
5.2. |upupoOAHbIE SKOCHCTEMBI M €r0 2 8 10 YK-8.1
TOCTIC/ICTBUS
Pone pUpOAHBIX HKOCHCTEM B
5.3. |KOMITEHCAllMK aHTPOIOr€HHOTO 2 2 YK-8.1
BO3JICUCTBUSA
6. |6 pasnein. IIpaBoBbIE OCHOBEI
OXpaHbl PUPOJIBI U
HOPMHPOBAaHUE KayecTBa
OKpY>Karollen CpeJibl
HopMmupoBanue 3arpsi3Hsommx
6.1. [BemecTn B 00BEKTax 2 3 5 VK-8.1
OKpYKaIoIIen Cpeibl
3arpsi3HeHue ~ BO3AyXa  IpH
6.2. [cKMraHUM  pa3IMYHBIX  BHJOB 2 2 VK-8.1
TOILIMBA
6.3 Omnpenenenue ycnoBuid cOpoca 9 5 4 VK-8.1
CTOYHBIX BOJI B BOJIHBIE OOBEKTHI
7. |7 paznen. CocrosiHue
OKpY>KaloIlel Cpeibl U 3J0POBbE
YelioBeKa
OneHka KauyecTBa NPUPOJIHBIX
21 [Boa 1o CaHUTapHO- 4 4 VK-8.1
MUKpPOOHOJIOIrHYECKUM
[OKa3aTesIsm
Onenka KauecTBa MUTHEBOU
7.2. |BOABI O OPraHOJICNITHYCCKUM 2 2 YK-8.1
OKa3aTeIsIM
73 CocrosiHue OKpYKaroIIei cpebl 5 5 VK-8.1
U 3JTOPOBBE UEIOBEKA
8. |8 paznen. Konrponb
8.1. [3auer 4 YK-8.1
5.1. JIexknun
Ne | HammeHnoBanue paznena N
- HaumeHnoBaHue 1 KpaTKoe coiepKaHue JeKIUiH
pas3z Y TEMBI JIEKIUI
HcTopus cTaHOBIIEHUS SKOJIOTHA
OcHOBHBIE 3Tanbl CTAaHOBJICHUS JKOJIOTUM KaK CaMOCTOSITENBHON HAayKH,
Uctopus sxonoruu,
1 MECTO TETOBCKA B COBPEMEHHOE  CONlepKaHWe  JUCHUIUIMHBL.  CBsSI3b  JKOJOTHH  C
Suochepe OKOHOMUYECKHMH, ~TEXHHYECKUMH M  COLMATBHBIMM  JIMCLHMILTMHAMIL.
OKoNoTUsT — Hay4yHbId (YHAAMEHT TIPUPOJOOXPAHHON JEATEIHHOCTH.
3Ha4YeHHe KOJOTMYECKOr0 BOCIIUTAHUS U 00pa30BaHMUA.
[Tomysuy 1 SKOCUCTEMBI
[Monsatne Owmocuctemel. llomymnsimum, WX XapakTEPUCTHKH H CTPYKTYypa.
2 [Momyssiuy 1 Jlemorpaduueckue xapakTepucTuk. PoctT HapoioHaceneHus 3eMiTu.
9KOCHUCTEMBI CocrtaB U CTpyKTypa 3KOCHUCTeMbI. DYHKIIMOHATBHBIE TPYITBI OPTaHU3MOB
(MpoayleHThl, KOHCYMEHTBI, peayleHThl). [IpocTpaHCTBEHHas CTPYKTypa
9KOCHUCTEMBI. BHITBI SKOCHCTEM.




CuHTE3 M pa3noKeHue
OpraHu4CcCKUX BCIICCTB B
KOCUCTEMAaX

CuHTe3 U pa3IokKeHHe OPraHNYEeCKUX BEIIECTB B SKOCUCTEMAX

CuHTe3 ® pasloKEHHE OpraHUYeCKMX BEIIECTB B  JKOCHCTEMaXx.
ABTOTpOdHBIE U TeTepoTpodHbIe Tporecchl. DOTOCHHTE3 M XEMOCHUHTES.
Bunpr neixanus. [Ipoaykius u nectpykius. buotndyeckuii 6ananc SKocucTeM
u Ouoctepsl. M3meHenune OmoTHUecKkoro OajlaHCa TPU AHTPONOTCHHOM
BO3JICHCTBUMU.

CBoiicTBa DKOCHUCTEM

CaoiicTBa 3KOCUCTEM

COBOKYIIHBIE W SMEp/DKCHTHBIE CBOWMCTBa dKocucTeM. CaMoperyinsius B
skocucreMax. OOpaTHbIE CBSI3U. Y CTOMUMUBOCTD U CTAOUIIBHOCTH YKOCUCTEM U
ouocdepsl. buopasnoobpasue. KpyroBopots BemecTB. PazBurue skocucrem.
DKOJIOTHYECKHE CYKNCCCUH, IMPHUYMHBI W THUIIBL. HpI/I3HaKI/I 3pCJIOCTU
9KOCHCTEM.

3Hepr1/1${ B OKOCHCTEMAaxX

OHeprus B 3KOCUCTEMAX

Ucrounuku sHepruu. KadecTBo 3HEpruu. DHTPONUS U IKCEPrus. 3aKOHBI
TEPMOJMHAMHKHU B 3KocucTeMax. OcoOeHHOCTH MPeoOpa3oBaHUs SHEPTUU B
*KuBOM Marepun. [ToTokM 3HEprUK B MUIIEBHIX LEMAX. Tpoduyeckue ypoBHU.
3akoH JluHaemaHa. DKOJIOTMYECKUE MHUPAMUJIBI. JHEPreTUUYECKUE THIIBI
JKOCUCTEM

Dkosnorudeckue HpakTopbl

Okonoruyeckue HakTopsl

OKojorudeckue GakTopsl U UX BO3JEHCTBUE HA OPraHU3M

Cpena obuTaHus U YCIIOBHS CYILECTBOBAHMSI.
Knaccugukamusskonornueckux (HakropoB (aOMOTHYECKHE, OMOTHUECKUE U
aHTpororeHssie). O030p BaxHEHIIMX (AKTOPOB OKpYXKaroIEeH Cpelibl:
TEMIIEPATYPA, BIAXKHOCTb, OCBELICHHOCTh, COJIEHOCTb, HEAHTATOHUCTUUYECKHE
Y AaHTarOHMCTUYECKUE B3aUMOOTHOIIEHHsI OPraHU3MOB U Ap. DKOJIOrHYECcKast
IacTHYHOCTh. CTEHOOMOHTHI M JBPUOMOHTHL. 3aKOHBl MHUHUMYyMa H
TOJEpPaHTHOCTH. Jlumutupyromue ¢GakTopsl. OKOJOrMUYECKas  HUILA.
B3aumoneiictBue u komrnencanus GakTopoB.

I'moGanbHBIE IpOLIECCH B
ouocdepe

['moGanpHBIE TIpOIIECCH B OuOoCchepe

OcHoBHble  KIuUMaToOOpasytouie  QakTopbl. Bo3MOXHBIE  NPUYHUHBI
KJIMMAaTHYECKUX U3MEHEHHUH U UX MOCIEACTBUS s IPUPOIHBIX SKOCUCTEM U
yenoBeka. O30HOBBIA clOW M ero 3HaueHue ans Omocdepnl. "O30HOBBIE
Ibipbl". B3auMOCBs3b Haykd, IOJIUTUKA M HKOHOMHMKHM IIPU OLIEHKE
100aTBHBIX TTPOLIECCOB

AHTpPOIIOT€HHOE
BO3JIcHiCTBHE HA
MPUPOAHBIE IKOCUCTEMBI
U €ro IOCIEACTBUA

AHTpPOIIOTEHHOE ~ BO3JEHCTBUE €ro
MIOCJIEICTBUS

Buasl 3arps3HeHuss OKpY’KaroIlew cpelapl U ero mnocieactBus.KucioTHsle
JOXIU. AHTPONOTeHHOE 3BTPOGHUPOBAHME BOJOEMOB, BBIpyOKa JIECOB,
CHIJKEHHE BMJOBOTO Pa3HOOOpa3us M MX HOCIEACTBHUA JUis Ouoc(epsl.
B3auMOCBSI3b  OKOJIOTMUYECKUX, JAEMOTrpaUueckKux U HHEPreTHYECKUX

npobem

Ha TIMPUPOIHBIC OSKOCUCTEMBI U

5.2. [IpakTueckue 3aHsATHS

HanmenoBanue pasaciia

p]:39£l 1 TEMBI NPAKTHIECKHX HaumeHnoBanwue 1 coniep:kanre IPaKTHUECKUX 3aHATHI
3aHATUN
Posb ipupoaHbIX Ponb mpupoaHBIX SKOCUCTEM B KOMIIEHCAIIUU TEXHOTEHHOTO BO3/IEHCTBUS
HKOCHCTEM B DKoJiorudeckasi poJib JECHBIX SKOCUCTEM U TOPOJICKUX 3€JICHBIX HACAXKICHUI
9 KOMIICHCAIHH B CHIDKCHUH 3arpsI3HEHHOCTH BO3/IyXa U MOACPKAHUH CTA0MIIBHOTO COCTaBa
AHTPOIIOTEHHOTO aTMoChepBHl.
BO3/ICHCTBUS Pemenue 3amau
HopmupoBanue HopMupoBaH#e 3arps3HAIONINX BEMIECTB B 00BEKTaX OKPYKAIOIIEH CPEeIbI
10

3arpsI3HAOIINX BEIIECTB
B 00BEKTAX




OKpYKaroIllei cpebl

HopmupoBanue 3arps3HsIONINX BEIIECTB B 00BEKTaX OKpYKaroIlen cpebl
®denepanbHBI 3aKOH 00 OXpaHe OKpyXxaromed cpeabsl. HopmupoBanme —
BAKHEUIIUN DJIEMEHT DETYJIMPOBAHUS KadecTBa OKPYKAIOLIEH Cpensl.
CaHUTapHO-TUTUEHUYECKHE HOPMATHBBI M CIOCOOBI OLIGHKH KayecTBa
BO3/yXa, BOJbI, IIOYB.

3arpsi3HeHue BO3ayxa

3arp;13HeHI/Ie BO34yXa IIPpU C)KUTAHUU PA3JIMYHBIX BUJOB TOILJIMBA

11 NpU CKUTAHUU OcHOBHBIE  BHJIBI HCKONAEMOTO  TOIUTMBA.  3arps3HEHHE  BO3IyXa
Pa3IUYHBIX BHIOB aBTOTpPaHCIIOPTOM. PacueT koiuuecTB 00pa3yroImuXCs BEIIECTB
TOILIUBA
. |9xonornueckuit MOHUTOPUHT
OmnpeenieHue yCIoBUi
[ToHSTHE SKOJIOIMYECKOr0 MOHHMTOPHMHIA, €ro IeMH W 3aJa4yd. BHIbI
12 | cOpoca cTOYHBIX BOJ B

BOJHBIC 00BEKTHI

HKOJOTUYECKOI0 MOHUTOPUHTA. MeTObl OLICHKH KayeCTBa MPUPOAHBIX BO/I,
BO311yXxa, mo4B. Cucrema monutopunra B CI16

5.3. JIJaboparopHsbie pabOThI

HaumenoBanue pasaciia

pﬁn Y TEMBbI JIA0OPATOPHBIX HaunmenoBanue U conepikaHue 1ab0paTOPHBIX paboT
paboT
DKoJIoru4eckue (hakTopsbl
6 |Dxonoruueckue paKTOpsI JlaboparopHas padora "OmnpenereHne KECTKOCTH BOJbI. PacueT cyrodHoro
MOTPeOICHUS KAJIbIIUSI ¥ MarHus'"
OneHka KadyecTBa NPHPOIAHBIX BOJA 10 CAHUTAPHO-MHUKPOOHOJIONYECKUM
IOKa3aTelIsIM
O1leHKa KayecTBa
Nudexnuu, nepenaromuecs uepe3 Boay. HopmartuBHble TpeOoBaHUS K
13 TIPHUPOJHBIX BOJ TIO KaueCTBY NPHPOJHBIX W TMHTHEBBIX BOJ IO OAaKTEPUOIOTUYCCKUM,
CaHuTapHo- BUPYCOJIOTUYECKMM W  Tapa3UTOJIOTHYECCKUM  IOKa3aTelnsiM. MeTomabl
MUKpPOOHOJIOTUYECKUM .
MHUKPOOHMOJIOTHYECKOTO aHaiu3a BOJAbL. bakrepuosiorndyeckuii  aHaiu3
TOKa3aTe/IAM npupoaHbIX BoA. OrneHKa 3arpsa3HEHHOCTH BOJBI MO HMHIUKATOPHBIM
MHUKpPOOpPTraHU3Mam
OreHKa KauecTBa OreHka KayecTBa BOJIBI [0 OPTaHOJICTITUYECKUM MTOKa3aTelNsaM
14 MUTHEBOM BOJIBI TTO HopmaTtuBHbIe TpeOoBaHUs K Ka4€CTBY MUTHEBOM BOJIbI. OpraHoJeNTHYECKUE

OpTaHOJICITUICCKUM
IIoKa3aTciIsaM

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

5.4. CamocrosiTenpHasi paboTa o

OyJarommxcs

Ne | HaumeHnoBanue paznena o
ConeprxkaHne caMOCTOSITENLHON paboThI
pa3a| [OHUCIUIUIMHBI U TEMBbI
Hcropust 3xostoruu,
1 MECTO YEIOBEKA B N3ydenne JONOJIHUTENBHBIX MAaTEPUATIOB IO TEME
omocdepe
2 [Momynsauu u ITonmynsuuu U 3KOCUCTEMBI
3KOCUCTEMBI N3ydenune JONMOJIHUTENBHOTO MaTepraia no TeMe
Cunres u paznoxenne |CUHTE3 U pa3ioKeHHE OPraHUYECKUX BEIIECTB B AKOCHCTEMAaX
3 |opraHmdeckux BEIIECTB B [U3yUEHHS] MAaTEPHAIIOB 10 TEME
3KOCHCTEMAX
CaoiicTBa 3KOCUCTEM
4 CBoICTBA PKOCUCTEM I/I3yquI/Ie JOMOJHUTECIIbHBIX MaTCPHUATIOB 110 TEME, ITIOATOTOBKA K OITpoCaM
OHeprus B 3KOCUCTEMAX
5 | DHeprus B sKOCHUCTEMAX

I/I3yquI/IC AOMOJIHUTCIIBHBIX MAaTCPHUAJIIOB I10 TCMC

OKOJIOTUYECKHE

Dkonorudeckue GpakTopsl




W3yueHne NOMONHUTENBHBIX MaTepPHAJIOB MO TeMe, o(popMIIeHHE OTYEeTa T10

(axrops nabopaTopHoii paboTe

AHTpONIOTEHHOE  BO3JICHCTBUE HA MPUPOJHBIE DKOCUCTEMBI U  €ro

AHTpPOIIOT€HHOE
HOCTIEICTBUS

BO3JICUCTBUE Ha

8 N3ydyeHne NONONHUTENBHBIX MaTEpUAIOB IO TEME, BBIIOJIHEHNUE JOMAITHUX
IPUPOJIHBIE SKOCUCTEMBI .
pacyeTHBIX 3aJaHUM
U €r0 MOCIEICTBUSA
Hopmuposanue HopmupoBaHue 3arps3HAIONIMX BEIECTB B 00BEKTAX OKPYXKAKOILEH cpeibl
10 | 3arpAsHSIOIKMX BeweCTB 3HaKOMCTBO C NPUPOJOOXPAaHHBIM 3aKoHonaTenbcTBoM P® u HopmaTHBHO-

B 00BEKTaX OKpYKaromieii|TIPaBoBOM JOKyMEHTanuel B chepe OXpaHbl OKPYKAOIIEH CPEIbI
Cpelibl

Onpeenenne ycnoBuii |OKOJIOrHYECKUA MOHUTOPHHT
12 | cbpoca crounsix Bog B |M3yueHHe MaTepHaloB O COCTOSIHMM OKPYKAIOIIEH Cpeibl B Pa3jIMYHBIX

BOJIHbIC OOBEKTHI peruonax PO
Cocrosiue okpyxkaroieii| COCTOSHIE OKPYKalOIIEH Cpeibl ¥ 310POBbE YeI0BEKa
15 Cpejibl U 310pOBbe  [3HAKOMCTBO C HOPMAaTUBHOH JOKyMEHTalUMEH, OOOpMJIEHHE OTYETOB IO
YeJI0BeKa nabopaToOpHBIM paboTam

6. MeToauyeckue MaTepUAJIbI AJIs1 CAMOCTOATEIbHON PadoThl 00y4aKOIIMXCH 10 JUCHUILIUHE (MOIYJII0)

[TporpaMMoil TUCHUIUIMHBI NPEAYCMOTPEHO IMPOBENEHUE JIEKIIMOHHBIX 3aHSATUM, Ha KOTOPBIX AAeTCs
OCHOBHOH TE€OpPETUYECKHUI MaTepual, IPaKTUYECKUX U Ja00paTOPHBIX 3aHATUH, IPEANOIaraoluX 3aKpernieHue
M3YYCHHOTO MaTepuajia U (POPMUPOBAHHE Y O0yUAIONIUXCSl HCOOXOAMMBIX 3HAHHUM, YMEHUI U HaBBIKOB. Kpome
TOro, B@)KHEHIIMM 3TaloM H3y4YeHUs AUCLUIUIMHBI SBISETCS CaMOCTOSTENbHas paboTa OOydaroUIMXcs ¢
HCII0JIb30BAHNUEM BCEX CPEJICTB U BO3MOKHOCTEN COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHH.

B 00beM camocTosATENIbHOM PabOThI 110 JUCHUIUIMHE BKIHOYACTCS:

- U3y4YEHHE TEOPETUUYECKUX BOIPOCOB 10 Pa3INYHbIM TEMAM JUCLUIUINHBI;

- IOATOTOBKA K TEKYLIUM aTTeCTaLUsIM;

- oopMIIEHHE KOHCIIEKTOB JIEKIMI U OTUETOB 110 JIaDOpaTOPHBIM padoTam;

- BBINIOJIHEHUE JIOMAILIHUX 3aJaHNN;

- IOATOTOBKA K 3a4eTy

Bce HeoOxonuMble MaTepualibl Il MOATOTOBKU K TEKYILIEH M MPOMEXYTOYHON aTTecTallui UMEIOTCS B
MOODLE (xypc «2Komorusy»).

3aJ0roM YCIEUIHOTO OCBOEHHS AMCHUUIUIMHBI «OKOJIOTUS» SBISETCS 00s3aTeIbHOE MOCEIIeHUE
JIEKIMOHHBIX, IPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHI.

Hrorom HU3YYCHUS AUCHUIIIINHBI «IKONOTHSA» SBISICTCS 3a4eT. 3adeT MMpOBOAUTCA B (I)opMe TECTAa B
MOODLE

7. OueHoYHbIe MATEPUAJIBI JJIsi NMPOBEIEHUs] TEKYIIero KOHTPOJIsI YCIeBAeMOCTH M NMPOMEXKYTOYHOIM
arTecTalvy 00y4armMXCcs N0 JMCUMILINHE (MOTYJII0)
7.1. IlepedeHb KOMIIETEHIIMH ¢ yKa3aHUEM JTaoB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIUITITUHBI

Ko u HaumeHoBaHMe
Ne KonTponupyemsle paziensbl AUCIUILTUHBI . Bun onienoynoro
WHMKATOpa KOHTPOJIUPYEMOM
n/m (Mozys) cpencTaa
KOMITETEHITHH
Ucropust osKomoruu, MecTo 4YeloBeKa B
1 P ’ YK-8.1 TECT
ounochepe
2 |llomynsmuu ¥ 9KOCHCTEMBI YK-8.1 TECThI
CHHTE3 ¥ Pa3JIOKCHHE OPraHNICCKUX BEIISCTB
3 p P B YK-8.1 TECTHI
B DKOCHCTEMAaX




4 |CBoliCcTBa DKOCUCTEM VYK-8.1 TECTBI

Hctounnku SHEPIumu.
KauecTtBo SHEPIUH.
DHTpOINUS U DKCEprusl.
3aKOHBI TEPMOJAMHAMUKHU
B JKOCHCTEMAX.
OcobenHoctu
npeoOpazoBaHus SHEPTUU
5 |DHeprus B sKOCHCTEMAX YK-8.1 B KMBOM  MaTepuu.
[Totoku  sHeprum B
MUTIEBBIX LEMsX.
Tpodbuyeckue  ypoBHH.
3aKoH JIunnemana.
DKOJIOTHYECKHUE
MAPaMHUJIBL.
DHepreTu4eckue TUIIbI

IKOCHCTEM
6 |Dkonoruueckue GakTopsl YK-8.1 TECTBI
7 |I'moGanbHble mporiecchl B buocdepe YK-8.1 TECTBI
AHTPOINOTreHHOE BO3JICHCTBUE HA MPHPOTHBIC
8 p A pHpoa VK-8.1 TECTBI
9KOCHUCTEMBI U €T0 TOCIIEACTBUS
PoJib IpUPOJHBIX PKOCHCTEM B KOMITCHCAIIUU
9 PHPO . 1 VK-8.1 TECTBI
AHTPOTIOTEHHOTO BO3/ICHCTBHS
HopmupoBanue 3arps3HSIONIMX BEIISCTB B
10 PMHUP P Hl = YK-8.1 Y CTHBIE OPOCHI, TECTHI

00BEKTAX OKPYKAIOIIENH CPEBI

3arpsi3HEHUE  BO3/lyXa IpPU  CKUTAHWUH
11 VK-8.1
pa3IMyYHbIX BUJOB TOIJIMBA

Pemenue 3amau

12 Omnpenenenue ycnoBHuii cOpoca CTOYHBIX BOJ B

VK-8.1 Pemenue 3amau
BOJIHBEIE OOBEKTEI

Onenka KadyecTBa NPHUPOJIHBIX BOJX IO .
. PHPOA A Otuer no nabopaTopHOii

13 |caHuTapHO-MUKPOOHOIOTHYECKUM YK-8.1 pabore
0Ka3aTessIM

14 Onenka KauecTBa IUTHEBOM BOJABI IO VK-8.1 Otuer o nabopaTopHO
OPraHoJEeNTUYECKUM MOKa3aTeIsIM ' pabore

15 CocrosiHue OKpYXKarole cpeabl U 30POBbE VK-8.1 OTtueTsl o
YeJoBeKa ' 1a00paTopHBIM paboTam

16 |3auer YK-8.1

7.2. TUMoOBbIe KOHTPOJIbHBIE 3aJIJaHHsI UM WHBIE MaTepHaJIbl TEKYIIIETO0 KOHTPOJIS YCIIeBAEMOCTH, HEOOXOIUMbIE
JUIS OIICHKHU 3HAHUI, YMEHHM U HaBBIKOB U (MJIM) OTbITa MPOQPECCUOHAIBHOMN eATeIbHOCTH, XapaKTePU3YIOIINX
sTansl HopMUPOBAHMS KOMIETEHIUH B MIPOIIECCE OCBOCHUS AUCITUTIINHBI




[TprMepsl TUMIOBBIX 33134 - AJI IPOBEPKU COPMUPOBAHHOCTH UHIUKATOPA TOCTHKEHUSI KOMIIETEHIIMH
YK-8.1

[Ipumepsl THUTIOBBIX 3a1ad MO TeMaM '3arps3HeHue atMochepbl MpU CKUTAHUHM PA3IMYHBIX BUIOB
ToruiBa" M "OKoJjoruyeckas posib MPUPOAHBIX IKOCUCTEM B KOMIIEHCAIIMM aHTPOIIOT€HHOI'O BO3ACUCTBUS Ha

OKpYy>Xarolyto cpeay"

- Omnpenenuth 3aTpaThl KHCIOPOJa U KOJIMYECTBO BHIOPACKIBAEMBIX ra3000pa3HbIX MpUMeECeH  mpu
COKMTaHuM 32 ThIC. TOHH CJIAHIIEB ¢ JIeMeHTHBIM coctaBoM: C — 68, H—-9, 0 -16,5, N-1,5, S-5,0%. Kakas
Macca JpeBecuHbl Oepesbl ¢ xuMmuueckuM coctaBom: C- 50,2, H- 6,3, O- 43,0% nomkHa ObITh CHHTE3UPOBAHA B
JIecy JUIs OJIepyKaHus OajaHca B OMOTEXHOIICHO3e?

- Ompenenuth KommuecTBO oOpasytomierocss CO2 u BOABI NPH CIKUTAHUH 26 TBIC. TOHH
npupoHoro ra3a (metan — 80, mpomnan — 20%). Kakas momaas MuxTOBOTO Jieca HEOOX0IMMa JIjIsl TOTO, YTOOBI
MOTPEOUTh TaKOe KOJIMYECTBO YIVIEKUCIIOTO Ta3a , €Clii  XUMHYECKUi coctaB apesecunbl C- 50,4; H- 6,0; O-
43,1%, a To0BOM MpUPOCT cocTariseT 7,2 m3/ra .

7.3. Cucrema OIEHUBAHUS PE3yNbTATOB OOYYEHMs] MO AUCHUILIUHE (MOIYIIO) MPHU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



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 MPaBUIHHOE U3JI0’KEHUE 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, UCIIOJIb3YsI HAYYHbIE IOCTHIKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

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

- IPUMEHSET TEOPETUIECKHUE 3HAHUS JUIsl BHIOOpA METOIMKHY BBITTOJHEHHS 3aJaHUI;
- 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, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHUE OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

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

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH M JIOTHYECKH MTPABHILHO
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:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIACTUE B IPYNIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/I PEIICHUs 3a1a4 0e3 3aTpyIHEHHUH




Onenka 3HAHUS:

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

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

- UCTIOJIB30BAHNE HAYYHON TEPMHUHOJIOTUHN, 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;

- BJIaJICET UHCTPYMEHTApUEM y4EOHON NUCLUILIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

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

- IOCTaTOYHBI MUHUMAJIbHBII YPOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

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

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHHS MUCbMEHHON pabOThI);

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

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMbIE /ISl OLIEHKU 3HaHWUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. Teopetnyeckue BOMPOCHI AJIsl IPOBEACHHS MPOMEKYTOUHOMN aTTeCTallui 00yUJaOLTUXCS
TeMsl K 3a4ery:

. OCHOBHBIE 3TaIlbl B UCTOPUHU SKOJIOTHH.

. [Ipenmer sxonoruu.brocrcreMbl HaTOPraHU3MEHHOTO YPOBHS

. [TormynsiiMOHHBIE CUCTEMBI M X XapaKTEPUCTHKH.

. Cocras sxocucreMsl. buonienos u 6uoron. [IpoctpancTBeHHAs CTPYKTYpa IKOCUCTEM
. CBoiicTBa sKocucTeMbl. [IpuHIUMTI 3MEpAKEHTHOCTH.

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

. [IpoyKIIMOHHO-1eCTPYKIIMOHHBIN OanaHc B Ouocdepe.

. Camoperynsus skocucteM. 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 U arpO3IKOCUCTEMA.
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16. OTnnunst TpUPOIHBIX IKOCUCTEM OT AHTPOTIOTEHHBIX.

17. 3akOHBI TEPMOAMHAMMKY B IKOCUCTEMAX.

18. DuTponus. CmtocoOHOCTh PUPOTHBIX CUCTEM COXPAHATH YIOPSIOYCHHOCTD.

19. KauecTBO 3HEpruM U FKCEPrusl.

20. IIpeoOpa3zoBaHKe SHEPTHH B )KMBON MaTCPUH.

21. Tpoduueckue uemnu.

22. Tpoduueckue ypoBHu. 3akoH JIuHmemana

23. DKOJOru4ecKue Mupamu/ibl.

24. DHepreTUYeCKue TUIIbl SKOCUCTEM.

25. Cpena oOuTaHUS U YCIIOBUS CYIIICCTBOBAHMS.

26. Knaccudukanus 3Koa0orudeckux (HakTopos.

27. AGMOTHYECKHE SKOIOTUYECKHE (DAaKTOPBI.

28. AHTaroHUCTUYECKUE OTHOIIEHHUS B IPUPOJIE.

29. HeaHTaroHMCTUYECKIE OTHOIICHUS B IIPUPOJIC.

30. Okonornueckue Humu. [Tpasuio I'yasze.

31. 3aBuUCHUMOCTD KU3HEAEATEIBHOCTU OPraHHW3Ma OT KOJMYECTBEHHOIO 3HAUEHUS 3KOJOTMYECKOTO
(dakTopa

32. Dkosoruyeckas miacTUYHOCTb.

33. CTeHOOMOHTHBIE U IBPUOMOHTHBIE OPTaHU3MBI.

34. 3aKk0oHBl MUHUMYMa U TOJIEPAHTHOCTH.

35. JlumuTHupyromue sKonoruueckue (HakTopbl U UX 3HAYCHHE VIS IPUPOJAOOXIIPAHHON 1eATEeIbHOCTH.

36. CoBMeCTHOE BIHSIHHE M KOMIIEHCAIUS SKOJIOTHYECKHX (PaKTOPOB

37. Knumatnyeckue U3MEHEHHS: BO3MOKHBIE IPUUMHBI U TTOCIEIACTBHUS

38. «O30HOBBIE ABIPBDY.

39. KucioTHbIe JOXKIH.

40. Bupl 3arpsi3HEHUs] OKpPY’Karolel cpebl

41. AHTpONIOTeHHOE IBTPO(PHUPOBAHKUE BOJIOEMOB.

42. BripyOka necoB. Jlerpanamusi Ha3eMHBIX SKOCHCTEM.

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

7.4.3. IlpumMepHble TEMBI KypcOBOH paboThI (poeKTa) (IIpH HATUYNHN)
KypcoBbie paboThI (ITPOEKThI) YUEOHBIM IJIAHOM HE MIPETYCMOTPEHBI

7.5. Meroauueckue MaTepuallbl, ONpeesoLIie MpoLeaypbl OLICHUBAHUS 3HaHUM, YMEHHM, HABBIKOB U (MJIN)
OTIbITa MPO(PECCUOHANBHON 1EATEIbHOCTH, XapaKTepU3YIOILIUe 3Tanbl POPMUPOBAHUS KOMIETEHLINN

[Tpouenypa npoBeaeHNs MPOMEKYTOUHON aTTECTALIMM U KOHTPOJIS YCIIEBAEMOCTH PETTIaMEHTHPYETCS
JIOKQJIbHBIM HOPMAaTUBHBIM aKTOM.

[Tponienypa oneHuBaHus (OPMUPOBAHUS KOMIETEHLUH IPH MNPOBEAECHUH TEKYIIErOo KOHTPOJIS
MpUBEJIEHA B I1. 7.2.

THUNoBbIE KOHTPOJIBHBIE 3a/1aHUs TEKYILIETO KOHTPOJISI IPUBEICHBI B 1I. 7.3.

[TpomexyTouHas aTTecTauus MPOBOAUTCS B (popme 3auera. 3adeT NPOBOAMUTCA B YCTHOU (opme
(cobecenoBanue). B ycrnoBHAX IUCTAHIIMOHHOTO OOYYEHHUS TNPOBOAMUTCS KOMIBIOTEPHOE TECTUPOBaHHME B
MOODL.

7.6. Kputepun onieHnBaHusi COOPMUPOBAHHOCTH KOMITETCHIIMH MPH TTPOBEJACHUH MPOMEKYTOYHOM aTTECTAIIUH

| yDOBCHB OCBOCHUS M OLICHKA




YMCHHA U HABBIKHU HC

0a30BbI€ CTPYKTYpBI

CUCTEMHBLIE. Y MEHUA

Onenka Onenka
«HEYIOBJICTBOPUTENH | «yIOBICTBOpUTENHH | OLIEHKa «XOpOLIO» OneHka «OTJIMYHOY
HOY» o»
«HE 3a4TEHO» «3aYTEHO»
YpoBeHb 0CBOEHHUSI | YPpOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YpoBEHb OCBOECHHUS
KOMIIETEHIIH KOMIIETEHINH KOMIIETEHIH KOMIIETEHINH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenium He Komnerenmn Kommerenmn Kommerennuu
c(OpMHPOBAHEI. c(OpMHUPOBAHBI. chopmupoBaHbl.  |chOpMUpPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [  CdopmupoBansl | 3HaHUS OOIIUPHBIE, [ apryMEHTHPOBaHHbIE,

BCECTOPOHHHE. Y MEHHUS

c(OpMHUPOBAHBI 3HaHUi. YMeHus HOCSAT YCIIELIHO NPUMEHSIOTCS
Kputepun (bparMeHTapHbI 1 pENpOLYKTUBHBIN K PELICHUIO KaK
OLICHUBaHWA HOCST XapakTep, THIIOBBIX, TaK H
PEenpOAYKTUBHBII IIPUMEHSIFOTCS K HECTaHIapTHBIX
Xapakrep. PELLIEHHIO TUIIOBBIX | TBOPYECKUX 3aJaHUM.
JlemoHCTpHpYyETCS 3a/1aHUM. JemoHncTpupyercs
HU3KHUH YPOBEHb JleMoHCTpHpYeTCs BBICOKUH YPOBEHb
CaMOCTOSITEJIbHOCTH JIOCTaTOYHBIN CaMOCTOSITENIbHOCTH,
IPAaKTUYECKOTO YPOBEHb BBICOKAs! aJallTUBHOCTh
HaBbIKA. CaMOCTOSITEJIBHOCTH | IPAKTUYECKOTO HaBbIKA
YCTONYUBOIO
[IPAKTUYECKOIO
HaBBIKA.
OO6yyarommuiics OO6yuarommiics OO6yyaromumiics OO6yyaromuiics
JEMOHCTPUPYET: J€MOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HaHUSA -3HaHUE U -riyookue,
po0Oesibl B 3HAHUSX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOTo MaTepuana; MaTepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-0y CKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOIO | 3HAHHS MPOTrPaMMHOIO
NPUHIUNHATIbHbIE Ha OCHOBHBIE o0BbeMa MaTepuana,
OIIMOKHM NpU OTBETE Ha| BOIPOCHI, OLIUOKHU B MIPOrpaMMHOT0 -[I0JTHOE TIOHUMaHue
OCHOBHBIE BOIIPOCHI OTBETE, MaTepuaia, CYIIHOCTH U
ouera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HAHHE U TIOHUMaHUE IIOHMMAaHHE TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX MTOHITHH U CYLIHOCTH MaTtepuana IIPOLIECCOB U SIBJICHUIA,
KaTeropui; M3JIaraeMbIX -CII0COOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; YCTaHABIIMBAaTh U | OCHOBHBIX MOHSTHM, B
CYLIHOCTH -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CY»KIaeMbIX
SHAHWA JIOIIOJTHUTEIBHBIX | HETOYHBIC OTBETHI HA | IPAKTUKU U TEOPUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHbIE BBISIBIISITD -CIIOCOOHOCTD
3aJaHuil Ouera. BOIIPOCHI. MIPOTUBOpPEYHS, YCTaHABIIUBAThH U
pooIeMbl U OOBSICHATH CBSI3b
TEHJCHIINH MPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTUYECKU
-IpaBUIIbHBIE U MocJieIoBaTeIbHbIE,
KOHKpETHBIE, 0e3 COJIEPKATEIILHBIE,
rpyObIX OIIHKOOK, KOHKPETHBIE U
OTBETHI Ha MCUEPIIBIBAIOIINE
MOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCBI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 5K3aMCHATOpa.




IIpu BBINIOJIHEHUN OO6yuarommiics OO6yuaronuiics Obyuatoumiics
MIPaKTUYECKOTO BBITOJIHIII BBITIOJTHUIT MPABUJIHO BBITTOJTHUI
3aaHus ouera MIPAKTUIECKOE MPaKTUYECKOe MIPaKTUYECKOE 3aJaHUE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTaTOYHBIN HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOI'O
YPOBEHb YMEHUH. Honyckarorest [Tokazan xopoume | yueOHOTro MaTepuasia.
[TpakTiueckue OIINOKHU B yMeHus B pamkax | Pemaer npensnoskeHHbIe
3a/laHus HE CoJIep>KaHuU OTBETA OCBOEHHOTO MPaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U pelieHUun y4e0OHOro Marepuaia. 6e3 ook
ymenus OO6yuarommiicst He MPaAKTUYECKUX [IpennoxxeHubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. IIPAKTUYECKUE JIOTIOJIHUTEIIbHbBIE
ouiera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHbIE HEOOIBIINMH
HABOJSIIIUX BOIIPOCAX BOIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBerni Ha
HETOYHOCTEH. OOJIBIIUHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpaTh HcnbrTeiBaeT bes 3arpynHeHnii IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUH.
OLIMOKH TIpH 3aJlaHui. BBITIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer omunoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapyIIarolye JIOTUKY | 1pu BeimoiaHeHun | Jlomyckaer ommOku 3a/laHu.
pelieHus 3a1ad. 3aJJaHu}, HapYIICHUsI| TPU BBHIIOJHEHUH CaMocCTOsTeIbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKU PEILICHUs 3aJlaHul, HE aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaloIIue pE3yNbTaThI
BIIa/ICHUE He moxet o6ocHOBaThH HcnpIThIBaET JIOTHKY PEIICHUs] | BBITIOJHEHUS 3a1aHUi.
HaBBIKAMU AIITOPUTM 3aTPyTHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUM. | popmynupoBaHueM | JlemaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/IBI T10 pelleHus 3a1ad.
BBIBOJIOB. pe3ysibTaTamMm
HcnpiThIBaeT pelleHus 3aJauH.
3aTpyaHeHust ipu | OOOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyAHECHUMN.
BBITIOJTHEHUS
3a/IaHHM.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, M TpEeACTaBiIsieT coO00i cpenHee apu(MeTHUecKOoe OT BBICTABICHHBIX OLEHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CIIU cpe/lHee apu(METHIECKOe HAXOIUTCS B HHTEpBaIe
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIJIMHBI (MOYJIs1)




8.1. IlepeueHb OCHOBHOM W JOTIOTHUTEIBHON JTUTEPATYPHI, HEOOXOAMMOM SISl OCBOSHUS TUCITUTIIIMHBI (MOTYIIS)

Ne
1/

ABTOp, Ha3BaHKE, MECTO U3JIAaHUS, U3AATETHCTBO, TOJ] U3JaHHs YIeOHOU U
y4eOHO-METOIMYECKON JTUTEPATYPHI

KommugectBo
HK3EMILISIPOB/3JIEKTP
oHHEIN aapec DBC

OcHOBHAS JJUTEPATYPA

LBerkoBa JI. U., Anexcee M. U., Kapmazunos @. B., Heseposa-/[3uonax E. B.,

1 IsetkoBa JI. U., Dxonorust, Cankr-Ilerepoypr: Hosblii xypran, 2012 111
2 LBerkoBa JI. U., Anekcee M. U., Kapmazunos @. B., Heseposa-/[3uonax E. B., 109
IsetkoBa JI. U., Dxomorust, Cankr-Ilerepoypr: Hosblii xypuan, 2012
[IBetkoBa JI. 1., Anekcees M. U., Ycano b. Il., HeBepoBa-/[3uonak E. B.,
3 |Kapmasunos @. B., XKykosa JI. 1., [{setkosa JI. ., Dxonorus, Mocksa: ACB, 496
2001
. ) https://www.iprbooks
4 |Cragaunxkuii I'. B., Okonorus, Cankr-Ilerepoypr: XUMU3JIAT, 2020 hop.ru/97814.html
. ) http://www.iprbooksh
5 |Craguuukwuii I'. B., Dxonorus, Cankr-IletepOypr: XUMU3 AT, 2017 0p.ru/67359.html
JonoJiHUTeILHASA JIUTEpaTypa
[MamkeBuy M. A., UcakoB A. E., IletpoB /. C., IlerpoBa T. A., Dxonorus, htto://www.iprbooksh
1 |Cankr-IlerepOypr: HaruoHanbHBIi MHHEPAIBHO-CHIPHEBOM  YHHBEPCHUTET g fu /717':8 html
«["opHBIY, 2015 . )
. ) http://www.iprbooksh
2 |Cragaunkwuii I'. B., Dxomorus, Cankr-IletepOypr: XUMU3 AT, 2017 0p.ru/67359. html
[MTamkeBuy M. A., UcakoB A. E., IletpoB /. C., IlerpoBa T. A., Dxonorus, https://Www.iorbooks
3 |Cankr-IlerepOypr: HanMoHaJbHBI  MUHEPAILHO-CHIPHEBOM  YHHUBEPCHUTET hp ! /717'1?_ html
«["opHbItY, 2015 op.1u ntm
BerkoBa JI. W., bapeimnukoBa T. H., akapoBa C. B., 3kosorus.
1L[ J. U., bap T. H., Makap C. B, O 388
Jlabopartopusblii npaktukyMm, CII16., 2005
Hosukos B. K., Meroanueckue pekOMEHJAMM 10  HMPAKTHYECKUM
2 (CEMMHApPCKUM) 3aHATUAM 110 JUCIHMIUIMHE «JKOJIOTHs U MHKeHepHas 3amura| http://www.iprbooksh
OKpyXKaromei cpeas», MockBa: MOCKOBCKash rocyaapcTBeHHas axafemmsi| Op.ru/97315.html
BOJIHOTO TpaHcnopTa, 2020
.| https://www.studentli
3 Jlapmukun B.B., T'yceB K.I., Ilpombinuiennas skosorusi. JlabopaTopHbrit brary.ru/book/ISBN9

npaktukym, Mocksa: HI'TY, 2011

785778216020.html

OO0yuaromuecs U3 yrciaa HHBaIUA0B U Ul ¢ OB3 oOecnieunBaroTCs HEYaTHBIMU U (MITH) HJIEKTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/10POBBS.

8.2. Ilepeuenp pecypcoB HMH(POPMAIIMOHHO-TENEKOMMYHUKAIMOHHON cetn «HTepHeT», HeOOXOIUMBIX JUIs
OCBOEHUS AMCHIUIIIINHBI (MOYJIS)

HaumenoBanue pecypca cetn «/IHTEpHET»

DJIEKTPOHHBIN aJpec pecypca

Oxoyornueckuii mopraj Cankr-IleTepOypra

www.infoeco.ru

OdunuanbHpiii caliT MuHHCTEPCTBA TPHUPOJIHBIX PECYPCOB H
skoJsioruu PO

www.mnr.gov.ru

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)CCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTCM

HanmenoBanue

DneKTpOHHBIN agpec pecypca

WNupopmanronHo-npasoas cuctema ['apant

nt

\\law.lan.spbgasu.ru\GarantClie

WNudopmannonHo-npasosas cucrema KoHcynbTanT

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




WNudopmannonHo-npasosas 6a3a ganueix Kongekc

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

Cucrema nucrannuonsoro ooyuenus CIT6IACY Moodle

https://moodle.spbgasu.ru/

DIeKTPOHHO-0MOINOTEYHAs cucTeMa n3gareinnperaa "Jlannp"

https://e.lanbook.com/

DJIEKTPOHHO-0MOIMOTeuHas cucteMa u3gareiabersa "FOPAUT"

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

8.4. IlepeueHnp HH(POPMAIIMOHHBIX TEXHOJOTHH, HCHOJB3YEMBIX MpPHU OCYLIECTBICHHH O0pa30BaTEIHLHOIO

mporiecca 1O JIUCIHUILTUHE,
MPOrPaMMHOTO O0ecTIeueHus

BKJIO4asA IMCPEUYCHb JIMOCH3HMOHHOI'O M CBO6OI[HO PacIIpoCcTpaHACMOro

Crnioco6 pacnpocTpaHeHus

HaunmenoBanue (JTMTIEH3UOHHOE WJIH CBOOOTHO
pacIpocTpaHsIeMoe)

. . oroBop Ne 132009689201 or

Microsoft Windows 10 Pro A
18.12.2020r
8.5. MarepuanbHO-TeXHUYECKOE 00eCIIeYeHUE TUCIIUITIIMHbI
CBeznieHrs 00 OCHAILIEHHOCTH Y4EOHBIX ayAUTOPUI U OMELIEHUH ISl CaMOCTOATENbHOM paboThI
HaumenoBanue yueOHbIX ayAUTOpHi U momelieHuii| OcHaleHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
JUIS CAMOCTOSITENIbHON pabOThI cpeAcTBaMu 00y4eHuUs

50. VYuebuple ayautopuu s npoBeneHus |KomiuiekT MYJIbTUMEIUIHOTO o0opynoBaHus
MIPAKTUYECKHX 3aHATHH, KypCOBOTO|(IIepCOHAbHBIIH KOMIIBIOTED, MYJIbTUMEAUHHBINA

[IPOEKTUPOBaHMsI (BBIIIOJHEHUSI KYpPCOBBIX padoT),
IPYNIOBBIX M HMHIAUBHIYalIbHBIX KOHCYJIbTAIUi,
TEKYIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCcTalluu

IPOEKTOP, SKpaH, ayJUOCUCTEMA), JOCKA, KOMILIEKT
yueOHOIl MebenH, MOAKIIOUeHHE K KOMIIBIOTEpPHON CETH
CIIOI'ACY, Bbixon B MHTEpHET

50. Yuebnas nabopatopust BOAOIOIb30BAHUS
2-s1 KpacHoapmeiickas yi. 1. 4
Ayn. 401

Moiika naboparopHas. Cymmuika ItIE:
nabopatopHas. byrteumn 101 YmakoBka
OymaxHbIX quameTpom 100 MM.

VYnakoBka (puinbTpoB OyMaxkHbIX auameTpoMm 120 mwm.
®otomerp KPK-2MII. Crnekrpodoromerp [13-5300.
Krosetsl. Ilmockomonnas konba 300 mi. pH-metp
Hanma. Crakanbsl 100 mi. [lepxarenu uist OrOpeTok.
Hepxatenu st PH-meTpoB. MukpoOioperku. bropetku.
bnok snexTponoB amoMuHueBbIX. CTakaH Juis Oyioka
ANEKTPOIOB. BeIIpssMuTE L TOKa. Bubporpoxot
I13-6800. Konba xoHuueckass miockonoHHas 300 wmul
Crakan 100 mn. broperka c¢ nepxateneM. KonoHku
¢unbTpanuonssie. MoHoOOMeHHas cmona

MaruuTHas Melanka ¢ Mela TelsIMU. TexXHUYecKue
Becel 500-M.

HOCY 1Bl
¢unbTpOB

50. ITomenieHus A1 CaMOCTOSTENHHOM pabOTHI

[TomerieHue A5t CaMOCTOSTENBHOM pabOThI (YUNTATBHBIH
3an Oubnuoteku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
mist gup ¢ OB3  (cuctemHblii  OIOK, MOHHUTOD,
KJIaBUaTypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«atepHeT» U o0ecreyeHneM JOCTyMa B AJIEKTPOHHYIO
nHpopmanmoHHo-006pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10




50. VYuyeOHBIE ayaUTOPUHU
JICKLIMOHHBIX 3aHITHH

JJIA

IIPOBEICHUS

YueOHast aynuTOpHsl Ui TPOBEACHUS  3aHATUN
JEKIUOHHOTO THUMA, KOMIUIEKT MYJIbTHMEIUNHOTO

000pyI0BaHUS (mepcoHanbHBIN KOMIIBIOTED,
MYJIBTUMEINHHBIA TPOEKTOP, JKpaH, ayAHOCHCTEMA),
JOCKa,  9KpaH, KOMIUIEKT  y4deOHoi  meOenn,

noakaoueHue k kommbioTepHoi cetm CIIOIACY,
BEIXOI B MHTEDHET

I[J'ISI HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCI CIICHHAJIBHBIC YCIIOBUA OJIA IMOJTYYCHHUSA 06pa30BaH1/15{ B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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