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PABOYASI IPOTPAMMA JUCLHUTITAHBI (MOYJIST)

DKOJIOTUA

HampalieHue MoAroToBku/crennanbHocTh 07.03.02 PekoHCTpyKIIMs U pecTaBpaiis apXUTeKTYPHOTO HaCIe AU
HaMpaBJIEHHOCTH (MPoduIIb)/criennann3anus o0pa3oBaTeIbHOM MPOrpaMMbl PEKOHCTPYKIIHS U pecTaBpanus

APXUTEKTYPHOTO HACIIEeIHS

®opma 00ydeHHs OUHAs

Cankr-IlerepOypr, 2023



1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCJ'I}IMI/I OCBOCHH NUCHUIIIMHBI ABJAKOTCA: IMOBBINICHUC T'PAMOTHOCTH B IHCPUOT 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 9KOJIOTMYCCKOI'0 MUPOBO33PCHUA U MPEACTABIICHUA O YCJIIOBCKC KaK O 4YaCTU IMPUPOIbI;
Hay4YHOC 000CHOBaHHE npnponooxpaHHoﬁ JCATCIIBHOCTH

2. IlepevyeHb NJIAHMPYEMBbIX Pe3yJbTATOB OOy4YeHHsI MO JAUCHUILIHHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN

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 YIPO3BI[COBPEMEHHBIE  JKOJOTHYECKHE  MPOOJIEMBI,
[IOBCEIHEBHOM JU3HU U B|(OMACHOCTH) MPUPOJHOIO  M|BO3HUKAIOIIKME B PE3yJIbTaTe€ aHTPOIOT€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 aucuuriauHa (MoAyib) BkmodeHa B brnok «/lucuumimuasl, momynu» b1.0.10 ocHoBHOI
npodeccuonanbHoil oOpazoBarenbHON mporpammel 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 —— Kox n HauMeHOBaHUE UHIMKATOPA
/11 Aytotie et JOCTHKCHHS KOMITIETEHITUN
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 (MOAYJIS) B 3a4e€THBIX €IUHUIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHYeCKHUX
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:
KOHCYJIbTAIlUH 110 KYPCOBOH paboTe (MIPOoeKTy),
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 TEepe SK3aMECHOM 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 IMCUMILUIMHBI (MOAYJIfA), CTPYKTYPHPOBaHHOe MO pa3aejaM (TeMaM) C YKa3aHHeM
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
O 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 pas3iIokKEeHNe
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
HopMupoBanue 3arps3Hsomux
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 .
- HaumenoBanue u kpaTkoe cojiepKaHue JeKIui
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 COLMAILHBIMU  AUCLMIIHHAMH.
OKoNoTUsT — Hay4yHbId (YHAAMEHT TIPUPOJOOXPAHHON JEATEIHHOCTH.
3Ha4YeHHe KOJOTMYECKOr0 BOCIIUTAHUS U 00pa30BaHMUA.
[Tomysuy 1 SKOCUCTEMBI
[Monsatne Owmocuctemel. llomymnsimum, WX XapakTEPUCTHKH H CTPYKTYypa.
2 [Momyssiuy 1 Jlemorpaduyeckue xapakTepucTHkH. PocT HapoioHaceneHus 3eMiu.
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 pa3IokKeHHEe OPraHMYeCKUX BEIIECTB B AKOCUCTEMAX

CuHTe3 ® pasloKEHHE OpraHUYeCKMX BEIIECTB B  JKOCHCTEMaXx.
ABTOTpOdHBIE U TeTepoTpodHbIe Tporecchl. DOTOCHHTE3 M XEMOCHUHTES.
Bunpr neixanus. [Ipoaykius u nectpykius. buotndyeckuii 6ananc SKocucTeM
u Ouoctepsl. M3meHenune OmoTHyeckoro OasaHca HpPU 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. Kpyroropors BemiectB. Pa3Burue 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

Dkonorudeckue GakTopsl U MX BO3JICHCTBUE HA OPraHU3M

Cpena obuTaHus U yCI0BUS CYIIECTBOBAHMUS.
Knaccugukamusskonornueckux (HakropoB (aOMOTHYECKHE, OMOTHUECKUE U
aHTpororeHssie). O030p BaxHEHIIMX (AKTOPOB OKpYXKaroIEeH Cpelibl:
TEMIIEPATYPa, BIAXKHOCTb, OCBELLIEHHOCTh, COJICHOCTh, HEAHTAarOHUCTUYECKHE
U aHTarOHUCTUYECKHE B3aMMOOTHOIIEHUSI OPIraHU3MOB U JIp. DKOJIOTHYecKas
IacTHYHOCTh. CTEHOOMOHTHI M JBPUOMOHTHL. 3aKOHBl MHUHUMYyMa H
TOJEpPaHTHOCTH. Jlumutupyromue ¢GakTopsl. OKOJOrMUYECKas  HUILA.
B3aumoneiictBue u komrnencanus GakTopoB.

I'moGanbHBIE IpOLIECCHI B
o6uocdepe

['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
Iblpbl". B3auMOCBs3b HayKu, MOJUTHUKH W DSKOHOMMKHM TIPU OLEHKE
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. AHTPONOTreHHOEe 3BTPO(GUPOBAHME BOJIOEMOB, 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

(axroprr nabopaTopHoi pabore
AHTpOTIOTEHHOE  BO3JICHCTBHE HA MPHUPOJHBIE JKOCHCTEMBI U  €r0
AHTpPOIIOT€HHOE
. MOCIICACTBHS
BO3JICHCTBUE HA
8 N3ydyeHne NOMONHUTEIBHBIX MAaTEPUAIOB MO TEME, BBIOJHCHUE JOMAITHUX
MPUPOJIHBIC SKOCHUCTEMBI .
pacueTHBIX 3aJaHHi
U €r0 MOCJIe/ICTBUS
Hopmuposanue HopMupoBanue 3arpsi3HsIONMX BELIECTB B 00bEKTaX OKPYKAIOIIEH CPeIb
10 | 3arpssHAIONMX BemecTs 3HAKOMCTBO C MPUPOJOOXPAHHBIM 3aKOHOAATENbCTBOM PD m HOpMaTHBHO-
B 00BEKTaX OKpYKaromieii|TIPaBoBOM JOKyMEHTanuel B chepe OXpaHbl OKPYKAOIIEH CPEIbI
CpeIbI
Onpeenenne ycnoBuii |OKOJIOrHYECKUA MOHUTOPHHT
12 | c6poca crounsix Bog B |[H3ydeHnue marepuanoB O COCTOSHMU OKPYXArOIEH CPeIbl B Pa3IMYHbIX
BOJIHbIE OOBEKTHI peruonax PO
Cocrosnue okpyxkaronieii| COCTOSHHE OKPYKAIOIIEH CPENIBI U 310POBBE YENOBEKA
15 Cpejibl U 310pOBbe  [3HAKOMCTBO C HOPMAaTUBHOH JOKyMEHTalUMEH, OOOpMJIEHHE OTYETOB IO

YCJIO0BCKa

nabopaToOpHBIM paboTam




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

[TporpaMMoil MTUCIUTUTHHBI MPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHSATHH, Ha KOTOPBIX JAETCs
OCHOBHOM TeOpeTHYecKHil marepual, MPaKTUYECKUX U JIAOOPATOPHBIX 3aHATHH, MPeanoararoinux
3aKperyieHue M3y4eHHOro MaTepuana u GopMHUpOBaHUE Y 0OydalomUXCs HEOOXOAMMBIX 3HAHWMA, YMEHUU U
HaBbIKOB. Kpome TOro, BakKHEMIIMM 3TanoM HW3Y4Y€HHs AUCLMILIUHBI SIBISIETCS CaMOCTOSITENIbHAsg paboTta
OoOydaromuxcsi C HCIOJB30BAaHHUEM BCEX CPEICTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa3oBaTelbHBIX
TEXHOJIOTHIA.

B 00beM camMocTOSTENbHOM paOOThI 10 TUCIUTUTMHE BKIIFOUASTCS:

- U3y4YEeHHE TEOPETUUYECKUX BOMPOCOB M0 PA3INYHBIM T€MaM TUCIUIUINHBI;

- MOJATOTOBKA K TEKYIINM aTTECTaIUsIM;

- oopMIIeHHE KOHCIIEKTOB JIEKIIMI U OTUETOB 110 JIaOOpaTOPHBIM paboTam;

- BBITIOJTHEHUE JIOMAIIIHUX 3a/I1aHUN;

- IOATOTOBKA K 3a4eTy

Bce HeoOXxoauMbie MaTepuabl ISl IOJTOTOBKU K TEKYIIEH U TPOMEKYTOUHOM aTTeCTallii UMEIOTCS B
MOODLE (kypc «9K0JIOTHS»).

3a0roM yCIENmHOTO OCBOCHUS  JUCIHMIUTUHBI «DKOJOTHS» SBIISCTCS 005S3aTeNbHOE IMOCEIICHUE
JEKUHUOHHBIX, MPAKTUYECKUX U Ja00PaTOPHBIX 3aHITHUH.

HTorom wm3ydeHUs] AWCIHMILTUHBI «DKOJOTHS SBISACTCSA 3a4eT. 3adeT MPOBOIUTCS B (opMe TecTa B
MOODLE

7. OueHo4Hble MATEPUAJIbI JJsi NMPOBEAEeHNs] TEKYIero KOHTPOJsI YCIeBAeMOCTH M NMPOMEKYTOYHOM
arrecTauvu 00y4armMXcs N0 JMCUMILINHE (MOLYJII0)
7.1. IlepeyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TAIlOB UX (YOPMHUPOBAHMSI B IPOLIECCE OCBOEHUS AUCLMITIINHBI

Ko u HaumeHnoBaunue
No KonTponupyemsbie pa3aenbl AMCHUTIIIAHbBI Ny Bun ounenounoro
WHJIUKATOpa KOHTPOJIUPYEMOit

/1 (Motyis) S — cpencTaa

1 I/ICTOpI/ISI OKOJIOTMH, MECTO 4YCJIIOBCKAa B

Gochepe VK-8.1 TECT

2 |llomynanuu U 3KOCUCTEMBI YK-8.1 TECTBI

3 Cunre3 u Pa3JI0KEHUEC OPTraHNYCCKUX BCUICCTB
B OKOCHUCTEMAX

VK-8.1 TECTBI

4 |CpoliCcTBa 3KOCUCTEM VK-8.1 TECTHI

Hcrounnku SHEPIHUH.
KauectBo SHEPTHH.
OHTponus W DKCEprus.
3aKOHBI TEPMOJMHAMHUKHU
B 9KOCHUCTEMAX.
OcobenHoctu
peoOpa3oBaHus SHEPTUH
5 |DHeprus B sKOCHCTEMAX YK-8.1 B  KMBOM  MaTepumu.
IloToku  sHeprum B
MUIIEBBIX HEeMsX.
Tpoduueckne  ypoBHH.
3aKkoH JInnnemana.
DKOJIOrn4ecKue
MUpaMH/IbIL.
OHepreTu4ecKue TUIIbI




OKOCHUCTEM

6 |Dkonoruueckue GakTophl VK-8.1 TECThI

7 |I'moGanbHbIe TpoIIecCHl B Ouochepe VK-8.1 TECTBI
AHTPOIIOreHHOE BO3AEHCTBUE HAa IIPHUPOIHEIE

8 P A PHPOZ VK-8.1 TECTHI
SKOCHUCTEMBI U €0 MOCIIENCTBHUS
Ponb pupogHBIX 3KOCHUCTEM B KOMIIEHCALIUHA

9 PHPOZ . 1 VK-8.1 TECTHI
AHTPOIIOTEHHOTO BO3/ICHCTBUS
HopMmupoBanue 3arps3HAiOIINX BEIIECTB B

10 PMHD pAs i m YK-8.1 Y CTHBIE ONPOCHI, TECTHI
00BEKTAX OKPYKAIOWIEH CPENDI
3arpssHeHue  BO3AyxXa  IPU  COKUTAHUUA

11 P AYX p VK-8.1 Pemenue 3amau
pa3INYHBIX BUIOB TOILUIMBA
OmnpeneneHue yciIoBHuil cOpoca CTOUYHBIX BOJ B

12 pel Y p a VK-8.1 Pemrenue 3amau

BOJHBIC 00BEKTHI

Onenka KayecTBa MOPHUPOJHBIX BOJI IO .
1 PHPOAL A Otyer mo yabopaTopHOit

13 |canuTapHO-MHKPOOHOIOTHYECKUM YK-8.1 pabore
HOKa3aTessm

14 Omenka KadecTBa IUTHEBOM BOIBI  TIO VK-8.1 Otyer mo 1a0OpaTOPHOIL
OPraHOJENTHYECKIM TOKA3aTEISIM ' pabore

15 CocrosiHue OKpyKarolel cpeasl U 3710pOBbE VK-8.1 Otyetsl o
YyeJloBeKa ' 1a00paTOpHBIM padboTam

16 [3auer YK-8.1

7.2. TurioBbIe KOHTPOJIBHBIC 33JAHMSI HITU MHBIC MAaTEPUANBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIMMBIE
JUISL OIICHKHU 3HAHUHM, YMEHHI M HAaBBIKOB ¥ (WJIHM) OIBITa MPO(PECCHOHAIBHOMN eATEIbHOCTH, XapaKTePU3YIOIIHX
stansl (OPMUPOBAHUA KOMIIETEHIINN B IIPOIIECCE OCBOCHUS TUCIUIIINHEI

[Tpumepsl THUTIOBBIX 3a/1a4 - JUIS TIPOBEPKH CHOPMUPOBAHHOCTH WHAMKATOPA JOCTHIKCHUS
xomnereHun YK-8.1

[TpuMepbl TUMOBBIX 3a7a4 MO TeMaM "3arps3HeHue aTMocdepbl NPU CKUTAHUU Pa3IUYHbIX BHJIOB
ToruiBa" M "DKoJoruyeckas posib MPUPOIAHBIX IKOCUCTEM B KOMIIEHCAIIMM aHTPOIIOT€HHOTO BO3ACUCTBUS Ha
OKpY>KarIlyto cpeny"”

- Omnpenenute 3aTpaThl KHCIOPOJIa U KOJIMYECTBO BHIOPACKIBAEMBIX ra3000pa3HbIX MpUMECeH  Tpu
COKUTaHuKM 32 TBIC. TOHH CHAHIIEB ¢ eMeHTHBIM cocTtaBoM: C— 68, H-9,0-16,5,N-1,5, S-5,0%. Kakas
Macca JIpeBecHHbI 6epe3bl ¢ xuMuueckuM coctaBoM: C- 50,2, H- 6,3, O- 43,0% nomkHa ObITh CHHTE3UPOBAaHA B
Jecy Juisl mojiepkaHus 6aganca B OMOTEXHOIEHO3e?

- Ompenenutpy kommuecTBO oOpaszyromierocss CO2 u BOABI MPHU CKUTAHUU 26 TBIC. TOHH
npupojHoro rasza (meras — 80, mponan — 20%). Kaxkas riomaas TMXTOBOro jeca HeoOxoauma AJist TOro, YTOObI
MOTPeOUTh TaKOe KOJIMYECTBO YIJIEKUCIIOTO ra3a , eclii  XUMHYecKuil coctaB apesecunsl C- 50,4; H- 6,0; O-
43,1%, a TogoBo# IpupocT coctapmsieT 7,2 m3/ra .

7.3. Cucrema OLEHUBAHUS PE3yJbTaTOB OOY4YEHMs] MO AUCHUILIMHE (MOIYJIO) NMPHU NPOBENECHUU TEKYIIETOo
KOHTPOJISl 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 TEPMOJAMHAMUKH B 3KOCHCTEMAX.

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
[IpakTueckue 3amaHus JUId T[POBENEHUS MNPOMEXKYTOUYHOM arTecTalud OO0y4aromuxcs He
IIPEyCMOTPEHBI

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TpoeKTa) (MIPH HATUIUHN)
KypcoBbie paboTh! (IpOEKThI) yU€OHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. MeTtoauueckue MaTepuabl, ONpeIesoe Ipoueaypbl OLEHUBAHUS 3HAHUM, YMEHUMN, HAaBBIKOB U (HJIN)
OTbITa IPOQECCHOHATBHOM IEATENBHOCTH, XapaKTepU3YIOLUe dTarnbl POPMUPOBAHUS KOMITETCHIIUI

ITpouenypa npoBeaeHNs MPOMEKYTOUHON aTTECTALIMA U KOHTPOJIS YCIIEBAEMOCTH PETIIaMEHTHPYETCS
JIOKQJIbHBIM HOPMAaTHBHBIM aKTOM.

[Iponienypa oneHuBaHus (POPMUPOBAHUS KOMIETEHUMH MpH MNPOBEIAEHUM TEKYLIEr0 KOHTPOJIS
MIpUBEJIEHA B I1. 7.2.

THUnoBbIE KOHTPOJIBHBIE 3a/1aHUs TEKYILIETO KOHTPOJISI IPUBECHBI B 1I. 7.3.

[TpomexyTouHas aTTecTauus MpoBOAUTCS B (opme 3auera. 3aueT MPOBOAUTCA B YCTHOM ¢opme
(cobecenoBanue). B ycrnoBHsAX IUCTAaHIIMOHHOTO OOYYEHHUS IMPOBOAUTCS KOMIBIOTEPHOE TECTHPOBAHUE B
MOODL.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu IMMIPpOBCACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

| YpoBeHL OCBOSHHUS U OIIEHKA




Kpurepuu
OLICHUBAHMS

Onenka Onenka
«HEYIOBJICTBOPUTENH | «ynoBIeTBOpUTENHH | OLIEHKA «XOPOIIO» OneHka «OTJIMYHOY
HOY» o»
«HE 3a4TEHO» «3aUTEHO»
YpoBeHb 0CBOEHUSI | YPpOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YpoBEHb OCBOECHHUS
KOMIIETEHIIH KOMIIETEHIH KOMIIETEHIIUU KOMIIETEHIH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI».
Kommereniuu He Komnerenmn Kommerennun Kommerennuu
c(OpPMHPOBAHBI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |c(OPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMEHHUS U HABBIKU HE
c(hopMHUPOBaHBI

0a30BbI€ CTPYKTYpBI
3HaHUU. Y MEeHUs
dbparMeHTapHbI 1
HOCSIT
PENPOAYKTUBHBIN
Xapakrep.
JlemoHCTpHpYyETCS
HU3KUH YPOBEHBb
CaMOCTOSITEJIbHOCTH
MIPAKTUIECKOTO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
PENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3aaHUN.
JeMoHcTpupyercs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEIIBHOCTH
YCTOMYUBOTO
MPAKTUYECKOTO
HaBBIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIIHO MPUMEHSAIOTCS
K PELICHUIO KaK
TUIIOBBIX, TAK U
HECTaHJapPTHBIX
TBOPYECKHUX 3aJaHUM.
JemoHcTpupyercs
BBICOKUI YPOBEHb
CaMOCTOATEIBHOCTH,
BBICOKAsl aJalITUBHOCTh
IIPaKTUYECKOr0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JTEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETHIECKOTO MOHUMAaHUeE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTepuana; OCHOBHBIX BOTIPOCOB | apryMEHTHPOBAHHBIC
-JIOITYCKaKOTCS -HETIOJIHBIE OTBETHl | KOHTPOJHMPYEMOTO | 3HAHHUS MIPOrPAMMHOTO
MPUHIMITHATIEHBIC Ha OCHOBHBIE o0BeMa MaTepuana,
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B IPOrPaMMHOTO -II0JIHOE MIOHHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, MaTepHaa; CYIIHOCTH 1
owiiera, OTCYTCTBYET HEJI0CTaTOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHHE U IOHUMAaHUe IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHSATHH H CYITHOCTH MaTtepuana MIPOLIECCOB U SIBIICHUH,
KaTeTOPHii; H3J1araeMbIX -CIIOCOOHOCTE TOYHOE 3HAHUE
-HEIIOHUMAaHHUE BOIIPOCOB; yCTaHABIIUBATh U OCHOBHBIX IIOHSTHH, B
CYIIIHOCTH -HEYBEPCHHBIC U OOBSICHATH CBSA3h | pamMKax 00CYKIaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHH, 3aJaHUM;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISABIIATE -CIIOCOOHOCTh
3aJaHui Onirera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBAThH U
poOJIeMBI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U IOCJIEA0BATEIbHEIE,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
[IOCTaBJICHHBIE OTBETHI HA BCE 3aJaHMs
BOITPOCHI. ouiera, a TaKXKe
JIOIIOJTHUTEIBHEIC
BOITPOCHI IK3aMEHATOPA.
[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITTOJTHHUIT BBITTOTHUIT MPABHJILHO BBITTOJTHUI
3a7aHus OureTa MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3a7aHue Ouiera ¢ 3aJjaHue OuieTa ¢ ounera. IToxazan
MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBIINMHU OTJIUYHBIC YMEHUS B
HEJIOCTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKH B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a7aHus HE COJIEp’)KaHUHU OTBETA OCBOEHHOT'O MPAKTUICCKHEC 3a/TaHus
BBITTOJTHEHBI U peleHun yueOHOro MaTepuania. 0e3 ommboK
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3aJaHuM. MPAKTUYECKHE JIOTIOJTHUTCIbHEIC
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOITOJTHUTEIIbHBIX JIOIIOJTHUTEIbHEIC HEOOIbIINMHU
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMHU.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTBeTHI HA
HETOYHOCTEIA. OOIBIIMHCTBO
JIOITOTHUTEIIBHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OlneHKa MO JUCHMIUIMHE 3aBUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIICTCHIIMH, 3aKpEIUICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 1o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OlneHKa «HEYAOBIIETBOPUTEIHHO»/ «HE 3aUTE€HO» BBICTABIACTCS, €CIU CpelHee apupMeTHUuecKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOI U TONOTHUTEIHLHON TUTEPATYPhI, HEOOXOAMMOMN AJIsi OCBOSHUS AUCIUILTHHBI (MOIYJIs)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 [IBetkoBa JI. U., AnekceeB M. 1., Kapmazunos @. B., Hesepona-/[3uonaxk E. B.,
IIserkoBa JI. M., Dxonorus, Caukr-Iletepoypr: HoBwlii sxypHan, 2012
JlomoJIHUTEIBLHAS JIUTEPATYPA

111

[TamkeBuy M. A., Ucakos A. E., IlerpoB 1. C., IlerpoBa T. A., Dkomorus,
1 |Cankr-TlerepOypr: HarnuoHaIBHBI  MHHEPATBHO-CHIPHEBONW  YHUBEPCHTET
«[opHBIY, 2015

https://www.iprbooks
hop.ru/71711.html

Hosukos B. K., Meroanueckne pekOMEHJAMH 110  MPAKTHYECKUM
1 (CEMMHApPCKUM) 3aHATHSAM 110 IMCLUILIMHE «DKOJOTHsS U MHKeHepHas 3amutal http://www.iprbooksh
OKpyKaromel cpenbl», MockBa: MOCKOBCKas ToCymapcTBeHHas akagemus| O0p.ru/97315.html

BOJHOTO TpaHcnopTa, 2020




npaktukym, Mocksa: HI'TY, 2011

Jlapmukun B.B., TI'yceB K.I., Ilpombimuiennas skosorus. JlabopaTopHblit

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

OO6yuaromuecs u3 yncia nHBanKU10B U uil ¢ OB3 obecrieunBaroTcs meyaTHHIMU U (HJIK) SJIEKTPOHHBIMU
o0pa3zoBaTeNbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSM HX 310POBBSI.

8.2. Ilepedyenp pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «VHTEepHET», HEOOXOIUMBIX IS

OCBOCHMS JUCITUTUTMHBI (MOJTYIIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIEeKTPOHHBIN ajipec pecypca

Dxonornueckuii nopran Cankr-Ilerepoypra

www.infoeco.ru

OdunmanbHplii  caiT MUHUCTEPCTBA TPUPOIHBIX PECYPCOB M

skoJsioruu PO

www.mnr.gov.ru

8.3. Ilepeuenn coBpeMeHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX M MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBanue

DIIeKTPOHHBIN ajipec pecypca

DIeKTPOHHO-0MOIMoTeYHas cucreMa u3gareiascrsa "IOPAUT"

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

DNEKTPOHHO-0MOINOTEYHAs cucTeMa u3aarenbersa ""Jlanp"

https://e.lanbook.com/

CucreMa qucrannmonsoro ooyuenus CIIGIACY Moodle

https://moodle.spbgasu.ru/

WNudopmannonno-npasosas 6a3a ganueix Konekc

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

ocs/
Wudopmannonno-npasosas cucrema KoHCynbTanT Wlaw.lan.spbgasu. ru\Consultant
pmatt P Y Plus ADM
\\law.lan.spbgasu.ru\GarantClie
NudopmanmonHo-npaBoBas cuctema [ 'apaHT nt

8.4. Ilepeyenp WH(MOPMAIMOHHBIX TEXHOJIOTWHA, MCIONB3YyEMbIX IMPU OCYIIECTBICHUU OOpPa30BaTEIHLHOTO

mnmponecca 1Mo JUCHUINIHMHEC,
IporpaMmMHOro obecnieyeHus

BKJIOYAsl I[E€pPEYEHb JIMIIEH3MOHHOTO M CBOOOJHO pacnpoOCTPaHSEMOro

Crnioco6 pacripocTpaHeHus

HaumenoBanue (JIMIIeH3MOHHOE HJIM CBOOOAHO
PacIpoOCTPAHSIEMOE)

. . oroop Ne 132009689201 or

Microsoft Windows 10 Pro A
18.12.2020r
8.5. MarepuanbHO-TeXHHUECKOE 00eCTICUeHUE TUCIIATIIIHBI
CaejnieHusi 00 OCHAIIEHHOCTH Y4€OHBIX ayIMTOPUHN U MOMEIICHUH Ul CAMOCTOSITEIbHON pabOoThI
HaumenoBanue y4eOHBIX ayauTOpHil 1 noMemieHuii|  OcHaIEHHOCTh 000PYIOBaHUEM M TEXHUYECKUMU
JUISL CAMOCTOSITENIbHON pabOThI cpelcTBaMu OOyudeHus

50. VYwuebuble ayautopuu aiua  nposeneHus |Kommiexr MYJIbTUMEAUINHOTO o0opynoBaHus
MIPAKTUYECKHUX 3aHATUH, KypCOBOTO |(IIEpCOHAJIBHBII KOMIIBIOTED, MYJIBTUMEANNHBIN

MIPOEKTUPOBAHMSI (BBIMOJIHEHUSI KYpPCOBBIX pPaboT),
TPYNNOBBIX WM WHIUBUAYAIbHBIX KOHCYJIBTALIUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTecTalluu

IIPOEKTOP, SKpaH, ayJUOCUCTEMA), OCKA, KOMIUIEKT
yueOHOI MebenH, MOAKIIOYeHHE K KOMITBIOTEPHOU CeTn
CIIGI'ACY, Bbixon B HTEepHET




Moiika nabopatopHas. Cymuika TUIst MOCYbI
nabopatopHas. byrsumm  10m.YmakoBka — (GUIBTPOB
OyMakHbIX nuameTrpom 100 mm.

VYnakoBka (GuiabTpoB OyMakHBIX auamerpoM 120 mwm.
doromerp KDK-2MII. Cnekrpodoromerp I[13-5300.
Kroetsl. Ilnockomonnas konba 300 ™. pH-metp

50. Y4eOHnast mabopaTopusi BOJIOIOIH30BAHUS Hammma. Crakansl 100 mut. Jlepskatenu njisi OHOpETOK.
2-s1 KpacHoapmeiickas yi. 1. 4 Hepxatenu mist PH-MeTpoB. Mukpo6roperku. bropetku.
Ayn. 401 brox snmekTponoB amroMuHHeBbIX. CTakaH ajisi OJoKa

ANEKTPOIOB. BeIIpsiMuTen TOKa. Bubporpoxot

[19-6800. Konba xoHmuyeckas rwiockomoHHas 300 mur.
Crakan 100 mn. broperka c¢ nepxateneM. KonoHku
¢dunpTparmonasie. lToHOOOMEHHas cMoJa

MarauTHasg MeIIajgka ¢ Mela TeasMH. TeXHUYecKHe
Becel 500-M.

[TomerieHue A5 CaMOCTOSTENbHOM pabOThI (YUUTATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
s gmn ¢ OB3  (cucreMHBId  OIOK, MOHHTOD,
50. IlomenieHus 1uist CaMOCTOSTENBHON PabOThI KJIaBUaTypa, MbIllb) C MOJKIIOYEHHUEM K CETH
«utepHeT» U o0ecreyeHneM J0CTymna B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
I1O Microsoft Windows 10

YuebHast ayauTopus s TPOBEICHUS  3aHATHU
JIEKUMOHHOIO0  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOTO

000OpyIOBaHUSA MEPCOHAIbHBIN KOMIIBIOTE
50. VYuebHple ayauTOpuM IS IPOBEICHUS Py .. (nep P,
s MYJbTUMEAMHHBIA  POCKTOP, 3KpaH, ayJuOCHCTEMA),
JIEKIIMOHHBIX 3aHATUI 9
JI0CKa, 9KpaH, KOMILIEKT yueOHOI Mebenu,

noakaoueHue k kommbrotepHor cetu CIIOIACY,
BEIXOJI B MaTepHeT

s uaBanuos u i ¢ OB3 obecnieunBaroTcs crienuaibHbIE YCIOBUS IS MOTY4YeHUs] 00pa30BaHUs B
COOTBETCTBHH C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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