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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
[enssMu OCBOCHUS AUCIUIUIMHBI SBJISIFOTCS: TIOBBIIIEHHE IPAMOTHOCTH B MIEPHOJ SKOJIOTUYECKOTO
KpHU3HCa U JIMKBUAIMA pobena B o01ieM GpyHIaMEeHTaIbHOM €CTECTBEHHOHAYYHOM 00pa30BaHUU

CTYJEHTOB.

3amaun JUCLUILINHGL:
3HAKOMCTBO CTYJICHTOB C OCHOBaMH ()yHIaMEHTAIbHOM SKOJIOTHH;
(hopMHUPOBaHKE SKOJOTHUESCKOTO MUPOBO33PEHUS U TIPEICTABIICHUSI O YEJIOBEKE KaK O YaCTH

PUPOJIBI;

HAay4YHOC 000CHOBaHHE HpHpOI[OOXp&HHOfI JACATCIIbHOCTH.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCUHMIIJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPAMHU JO0CTUKCHUA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
VHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIEUYNBAIONINE JOCTHKEHHE
IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OITIOI1

VK-8 CnocobeH co3maBarh
Y TIO/IJICP)KUBATh B
IIOBCEIHEBHOM JKU3HU U B
npodecCuOHATbHON
eITEIbHOCTH Oe30IacHbIe
yCIOBUS
JKU3HEAEATENLHOCTH IS
COXpaHEHHUs MPUPOTHOM
cpenbl, o0ecreueHus
YCTOHYHMBOTO Pa3BUTHUS
00I11eCTBa, B TOM YHCJIE
U yTpo3e U
BO3HMKHOBEHHUU
Ype3BbIYAITHBIX CUTYaIUil
¥ BOCHHBIX KOH(JIMKTOB

VYK-8.1 [IpoBoaut
UACHTU(DUKAIIIO YTPO3bI
(OIacHOCTH) IPUPOIHOTO H
TEXHOTC€HHOT'O TTPOUCXOXKICHUS
JUTSL )KU3HEEATEIbHOCTH
YeloBeKa

3HaeT

OcHoBbI (hyHIaMEHTaIBHONU KOJOTHH: COCTaB
M CBOWMCTBA OKOCHCTEM, 3KOJOTHYECKHE
(dakTopbl  (abMOTHYECKHE,  OMOTHYECKHE,
AQHTPOIIOTEHHBIE) W  3aKOHOMEPHOCTH  HUX
BO3JICUCTBUS HA XKMBBIC OPraHU3MbI; MOTOKH

BEIIECTB W DHEPIrMU B  JKOCUCTEMAX;
9KOJIOTHYECKHE MPOOJIEMBbl, BO3HHKAIOIIHNE
BCJIC/ICTBUE aHTPOIIOT€HHOM e TeNIbHOCTH
ymeer

BBISIBJISITh IPUUMHBI HETaTUBHBIX U3MEHEHHUH B
OKpY)Karollled MPUPOTHONU cpefe, BBIABIATH

(bakTopsl  Ccpelbl,  BO3JCHUCTBYIOIIME  HA
3JI0pOBbE UeIOBEKa
BJIajJieeT

HABBIKAMH OLICHKH SKOJIOTUYECKOTO COCTOSTHUSA
OKpYKarolleu cpebl

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMBbI

JlanHast tucruIuivHa (MOysb) BKiItodeHa B biok «lucuumnunel, moaynu» b1.0.10 ocHoBHOIA
npodeccnoHaabHON 00pa3oBarenbHOI nporpammsel 27.03.01 CtannapTu3anus 1 METPOJIOTUS U OTHOCUTCS
K 00s13aTeJIbHOM YacTH y4eOHOro IIIaHa.

Ne N Kon v HanMeHoBaHMe HHAMKATOpa
n/n PEATIECTRYIOMIHE AMCIHTLTHHbL JOCTHKEHUS KOMIIETEHIIUN
1 | Pusuxa OIIK-1.1, OIIK-1.2, VK-1.1, VK-
1.2, VK-2.4
> | ~xuvus OIIK-1.1, OIIK-1.2, YK-1.1, VK-
1.2, YK-2.4
@du3MKa - 3HaTh OCHOBBI TEPMOJIUHAMUKH
XUMHUs - 3HATh OCHOBBI OOIIEH U HEOPTraHUYECKON XUMUU
Ne Kon v HanMeHoOBaHMe HHAMKATOpA
[Tocnenyromme TUCIUTIITAHBI
n/n JIOCTHKEHUS KOMITETEHLIUH

1 be3omacHOCTh KU3HEASITEIFHOCTH

VK-8.1, YK-8.2, YK-8.3, YK-8.4




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 3
NOATOTOBKY
KonrakTHas padoTa 32 32
Jleximonnsie 3ansarus (JIek) 16 0 16
Jlaboparopusie 3austus (JIad) 8 0 8
[Ipaktuueckue 3ausatus (IIp) 8 0 8
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe:
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU pabOTHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTalMIO B CECCUIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yacel Ha KOHTPOJIb 4 4
CamocrositebHast padora (CP) 36 36
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)
4achl: 72 72
3a4YeTHbIE eTHHHIIBI: 2 2




5. Conepxkanue QMCHUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 10 pa3jesaM (TeMaM) ¢ YKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTakTtHas pabota (110 yaeOHBIM

3aHATHUAM), Hac. Kon
HWHJUKATOP
£ a
Q| nexuu 113 JIP Bcer
Ne Pa3enbl AUCIMIUINHBI S 8 Cp ;ZCO’ JOCTHKEHH
8 W3 HUX N3 HUX W3 HUX ’ A
Ha Ha Ha KOMIICTCHIL
MPaKTH- MPaKTH- MPaKTH-
BCETO Heckyio BCETO HecKyio BCETO HecKyIo nn
HOAro- MHOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Ucropus sxonoruu
1.1. | Ucropus sxonoruu 3| 2 2 4 YK-8.1
2. |2 paznen. [onynsiuu u
KOCHCTEMBI
2.1. |Tlomynsuuy U 3KOCUCTEMBI 3 2 2 4 YK-8.1
3. |3 paznmen. buortnyeckuit 6ananc
B DKOCUCTEMAaxX
buotuueckuii 6ananc B
3.1. 3| 2 2 4 YK-8.1
IKOCUCTEMAX
4. |4 paznen. DHeprus B
IKOCUCTEMAX
4.1. | DHeprus B 3KOCUCTEMAX 3| 2 2 4 YK-8.1
5. |5 pasznmen. CBolicTBa SKOCHCTEM
5.1. | CBoiicTBa hKOCHCTEM 3| 2 2 4 YK-8.1
6. |6 paszznen. Dxosoruyeckue
(bakTopbI
6.1. | Oxonornueckue HakTopsI 31 2 2 2 6 YK-8.1
7. |7 paznen. ['mobanpHbIe
9KOJIOTMYECKHE TPOOIIEMBI
I'moGanbHBIE IpOLIECCH B
ouocdepe: KIMMaTHIECKUE
7.1, | Omockep 3| 2 4| 6 | vk81
W3MEHEHUS, QITYKTyaIiu
030HOBOTO CJIOS
AHTpPOMOTreHHOE BO3/ICHCTBUE
7.2. | Ha IPUPOJTHYIO CPEY U €T0 3| 2 2 3 7 YK-8.1
TTOCIIEACTBHS
8. |8 pazmen. Coctostnue
OKpY>Karollen cpesibl U
3JI0pOBbE YETIOBEKA
HopMmupoBanue kauectna
8.1. | opnHpoBath 3 2 4| 6 | vk81
OKpYKaroIen CpeIbl
WcTounuku 3arpsi3HEHUS
8.2. [Bo3myxa. MeTobI OIICHKU 3 2 4 6 VK-8.1
3arpsi3HEHHOCTH.
Omnpenenenue ycioBuii copoca
8.3. | cTOUHBIX BOJ B BOJIHBIE 3 2 4 6 VK-8.1
00BEKTHI




8.4.

Onenka kauecTBa NPUPOIHBIX

BOJI TI0 CAHUTAPHO-
MHUKPOOHOJIIOTHYECKUM
1OKa3aTessiM

VK-8.1

8.5.

Orenka KauecTBa MUTHEBOU
BOAKBI 110 OpI‘aHOJIeHTI/I‘-IeCKI/IM

IIOKa3aTCiisiM

YK-8.1

9.

9 paznen. Kontposnb

9.1.

3a4€T

YK-8.1

5.1. JIlexuuu

No
pasn

HaunmenoBanue pazzaena
U TEMBEI JIEKIIUH

HaumeHnoBanue u KpaTKOC COACPIKAHUC HGKHI/Iﬁ

Ucrtopus s3xonorun

Uctopus sxonoruu

OcHOBHBIE 3Tallbl CTAHOBJICHUS YKOJIOTMH KaK CAMOCTOATEIHLHON HAYKH,
COBPEMEHHOE CO/Iep )KaHHUE JUCIUILTUHBL. CBSI3b SKOJIOTUU C
SKOHOMHMYECKUMU, TEXHUYECKHUMH U COIIMATIbHBIMU TUCIUILIMHAMHU.
DKOJIOTHUS — HayYHBIH (yHAAMEHT IPUPOIOOXPAHHOM 1eATEIHHOCTH.
3HaueHNe SKOJOTHYECKOr0 BOCIUTAHUS U 00pa30BaHUs

[Honmynsauuu u
SKOCHUCTEMBI

[TonmysAnuu 1 3K0CUCTEMBI

[Tonsitue GuocucreMbl. BUOCUCTHMBI HAIOPraHU3MEHHOT'O YPOBHS -
npeameT 3Kkostoruu. [lomyisiiumn, ux XapakTEpUCTUKU U CTPYKTYpa.
Hemorpaduueckue xapakrepuctuku. Poct HapopoHaceneHus 3emin.
CocraB u cTpyKTypa s3KocucTeMbl. DyHKIIMOHAIBHBIE IPYIIIbI OPraHU3MOB
(mponyLeHTbl, KOHCYMEHTBI, peayLeHThl). [IpocTpancTBeHHas CTpyKTypa
9KOCHUCTEMBI. BHJbI 3KOCHCTEM.

buornueckuii 6ananc B
JKOCHUCTEMAX

buoTtnueckuii 0anaHc B SKOCUCTEMAX

CuHTe3 1 pa3yioKeHne OpraHMueCKUX BEIIECTB B AKOCHUCTEMAX.
ABTOTpOdHBIE U TeTepoTpodHbIE npoliecchl. DOTOCUHTE3 U XEMOCHHTES.
Bunel neixanus. [poaykuus u gectpykuus. buornueckuii 0ananc
9KOCHUCTEM U OHochephl.

DHeprusi B 9KOCUCTEMax

9Hepr1/1${ B OKOCHCTEMAax

Hcrounuku OHECPTHUHU. KauectBo OHCEPIHUH. BHTpOHI/IH H DKCEpTrus. 3aKOHBI
TEPMOJAUHAMHUKHU B S5KOCUCTEMAX. OcobeHHOCTH npe06pa30BaHI/15{ SHEpPIUuun
B JKMBOM MaTCpHru. IToToku OHCEPIUU B NMIICBLIX LICIIAX. TpO(queCKHe
YPOBHHU. OKOJIOTUYECKHE nupaMmubl. 3HepFeTI/I‘ICCKI/IC THIIBI 5 KOCHUCTEM

CBOIiCTBa DKOCHUCTEM

CBolicTBa 3KOCHCTEM

CoBOKYIIHBIE M SMEPKEHTHBIE CBOMCTBA dKOcUCTEM. CaMoperyssanus B
skocuctemMax. OOpaTHbIE CBSI3U. Y CTOHYMBOCTD U CTAOUIBHOCTD
sKocucTeM u 6uocdepsl. buopasnoodpasue. KpyroBopots! BemiecTs.
Pa3ButHe s3xocucTeM. DKOJIOTHYECKUE CYKIIECCUH, TIPUYUHBI U THUIIBI.
IIpu3Haky 3penocTy 3KOCUCTEM.

OKOJIOTHYECKHE
(bakTopbl

Okonorndyeckue pakTopsl

Okonorndyeckue GakTopbl U UX BO3JACHCTBHE HA OPraHU3M

Cpena obutanus u yciaoBus cyuiectBoBanus. Kinaccupukanus
HKOJIOTHYECKUX (PaKTOpoB (abHoTHUECKHE, OMOTHUYECKHE U
a"TpornoreHusie). O030p BaXXHEHIINX (PAKTOPOB OKPYXKAIOIIEH CpeJib:
TeMIIepaTypa, BIAXKHOCTb, OCBEIIEHHOCTh, COJIEHOCTD,
HEaHTAarOHUCTUYECKHE U AaHTarOHUCTUYECKHE B3aUMOOTHOIICHUS
OpPraHU3MOB U Jp. DKOJOrHyYecKast MIacTUYHOCTb. CTEHOOMOHTHI U
HBPUOHOHTHI. 3aKOHBI MUHUMYMa U TOJIEPAaHTHOCTH. JIuMuTHpYyIomiye
(dakTopsl. DKoOrHUecKas HuIa. B3auMoneicTBHe U KOMITEHCALUs
¢bakTopoB




I'mobGanpHBIE IPOIECCHI

I'moGanpHBIE TIpOTIECCH B OMoCchepe: KITUMaTHIECKUE U3MEHEHU,
(GITyKTyaIruy 030HOBOTO CIIOS

B Grocdepe: OCHOBHBIE KIIMMaTo0Opa3ytonue GakTopsl. Bo3MOXKHBIE IPHYHHEL
7 KIMMATHICCKUC KJIMMAaTHYE€CKUX U3MEHEHUU U UX MOCIEACTBUSA JUIsl IPUPOJHBIX
MSMCHCHHA, 9KOCHCTEM U denoBeka. O30HOBBIH CIOM U ero 3HadeHue it Ouocdepsl.
(ayKTyauum 030HOBOTO | n(y3640mpe JbIpbl". B3aUMOCBSA3b HAYKH, TOJIMTUKA U SKOHOMUKH TIPU
cios OLICHKE I100aJIbHBIX MPOIECCOB
AHTpPONOreHHOE BO3/IEUCTBHE HA MPUPOIHYIO CPEAY U €r0 MOCIEICTBUS
AHTpOIoreHHoe Bupel 3arps3HeHns OKpyKaroUIed Cpeabl U €ro nociueAcTBus. KuciorHusie
8 BO3JICHCTBUE Ha AO0XKIHU, AaHTPOIIOI'CHHOC 3BTpO(bI/Ip0BaHI/Ie BOJOCMOB. BBIPY6Ka JICCOB,

MIPUPOJHYIO CPENY U €ro
MOCIIEACTBUS

CHIDKEHHE BUIOBOTO Pa3HOOOpa3us U UX MOCICACTBHS Uit OMOCHEpHI.
B3anMOCBsI3b 3KOJOTMUECKUX, IEMOTPahUISCKUX M SHEPTeTUICCKUX
pooem

5.2. IlpakTuyeckue 3aHsATUS

HaumenoBanue paznena

pigz[ U TEMBI MPAKTHYECKUX HaumenoBanue u coaepikaHue MPakTUYECKUX 3aHATUN
3aHATUN
AHTpPOIOTeHHOE AHTpPOIMOTreHHOE BO3/ICHCTBUE HA MIPUPOAHYIO CPEILY U €ro MOCIEACTBHUS
BO3JIEICTBHE HA DKOJIOTHYECcKast POJIb JICCHBIX DIKOCHUCTEM M TOPOJICKHX 3EJICHBIX
8 IPUPOIHYIO Cpey 1 ero | HACOKICHHIL B [OICP)KaHUH CTa0MIIBHOTO COCTaBa aTMOC(eps! 1
OCJIEICTBUS CHIDKEHHUS 3arpsi3HEHHOCTH Bo3ayxa. Pemenue 3agau
HopMmupoBanue kauecTBa OKpy:Karomiei cpeibl
®denepalibHBIN 3aKOH 00 0XpaHe OKpykaroue cpeasl. Hopmuposanue
Hopmuposatue 3arpsI3HAIONINX BEIIECTB B 00BEKTaX OKPYKAIOIICH Cpeibl.
9 | xauecta okpyxaromeii | HOpMUpOBaHHE — BaXKHCHIINIT OJIEMEHT PEryJIMPOBAHHS KauecTBa
cpelbl OKpY’Karolllel cpeibl. DKOJIOTMUYECKUH U COLIMAIbHO-TUTUEHUYECKUI
MOHUTOPHUHT. CaHUTAPHO-TUTUEHUYECKHE HOPMATUBEI M CTIOCOOBI OIIEHKH
KauecTBa BO3/yXa, BOJIbI, TIOUB.
Hcrounnku 3arpsi3HeHUs BO31yXa. METOIbI OLIEHKHU 3arpsi3HEHHOCTH
U CTOYHUKH Knaccudukanms iCTOUHUKOB 3arps3HeHus Bo3nyxa. OCHOBHBIE BUJIbI
10 | 3arpsasHenms Bosmyxa. HCKOITA€MOT0 TOIUIMBA, 3arPSI3HSIONINE BEIIECTBA, 00pa3yIouecs Mpu ux
MeTOI[BI OILICHKU coxurannu. BiausHue Ha MMPUPOAHYIO CPEAY U 3JOPOBLE UCIIOBCKA. Pacuer
3arpsI3HEHHOCTH. Macchl 00pa3yIOIIUXCs BEIIECTB.
[TokazaTenu 3arpsi3HEHHOCTH BO3/TyXa
Omnpenenenue ycaoBHil cOpoca CTOYHBIX BOJ B BOJIHBIE OOBEKTHI
Bubl cTOUHBIX BOJ, YCIOBUS MX OTBEIEHHUS B BOJHBIE 00BEKTHI. Pacuer
Onpe/ienenre ycaopuii | HEOOXOAMMOI CTENCHN OYMCTKU CTOYHBIX BOJ, JOIYCTHMOM
11 | c6poca cTOUHBIX Boj B | KOHIICHTPALMH 3aTrPS3HSIONINX BELIECTB B CTOYHBIX BOJAX, HOPMATHBHO

BOIHBIC 00BEKTHI

JOMYCTUMBIN cOpoc. MEeTOIbI OIIEHKH IKOJIOTUYECKOTO COCTOSIHUS
BOJHOIO 00OBEKTA.
Pemrenue 3anau

5.3. JJaboparopHbie pabOThI

HanmenoBanue pasaciia

No

¥ TeMBI Ta6OPaTOPHBIX HauMeHoBaHHe 1 CoflepKaHue Tab0opaTOpHBIX paboT

pasz
pabot
3 Dkosnorudeckue GpakTopbl
6 KoJornieckne JlaGoparopHas pabora "Omnpeienenne )KecTKOCTH BOJIEI. Pacuer
(baxroper CYTOYHOTO TIOTPEeOICHNS KaIbIUs 1 MarHHs"
Ouenka kauectsa | OUEHKa Ka4eCTBa PHPOIHBIX BOJ 110 CAHUTAPHO-MUKPOOHOIOTHYECKM
MPUPOJHBIX BOA o [ IIOKA3aTEIsIM

12 CaHUTapHO- HopmatuBHEIEe TpeGOBaHHS K KAUeCTBY MPUPOIHBIX ¥ MUTHEBBIX BOJ 11O

MHKpOGHONOTHYECKIM | OAKTEPHOIOTHYECKHM, BUPYCOTOTHUECKHM H TAPa3HTOTOrHUECCKAM

IIoKa3aTeciIsiM

IIOKa3aTCIIsAM. MCTO,I[BI MI/IKpO6I/IOJ'IOFI/I‘IeCKOFO aHaJIu3a BOJIbI.




Bakrepuonornyeckuii anaiau3 NpupoIHbIX Bod. O1eHKa 3arpsi3HEHHOCTH
BOJIbI TI0 MHIMKATOPHBIM MUKPOOPTaHU3MaM

13

Or1eHka KadecTBa
MUTHLEBOM BOJBI MO
OpraHOJICITUYECKUM
MOKa3aTeIsIM

OHCHKa Ka4ue€CTBAa BOALI 11O OPTraHOJICITUYCCKHUM ITOKA3aTCIIsAM
HOpMaTI/IBHBIe Tpe6OBaHI/I${ K Ka4€CTBY MMUTHEBOM BOJBI.
OpFaHOJ'IeHTI/ILICCKI/Ie IIOKa3aTcJin. OnpeneneHI/Ie MYTHOCTH, IBECTHOCTH U
3ariaxa BOJbI.

5.4. CamocTosTenbHas paboTa 00yJarommxcs

Ne | HaumenoBaHnue paszaena N
CopepxaHue caMOCTOSITEIbHON pabOThI
pasa| JUCIHMIUTAHBI U TEMBI
1 Hcropud sxonoram W3ydeHnue 1OMONHUTEIBLHOIO MaTepraa 1o TeMe, MoAroTOBKa K orpocam
) [Monynsnuu 1 [Tomyasumy 1 SKOCUCTEMBI
9KOCHCTEMEI N3ydeHnue nOMONMHUTEIHLHOTO MaTepuana 1o Teme, oAroToBKa K ornpocam
BuoTnyeckuii 6ananc B | PUoTHYEeCKHiT OataHC B SKOCHCTEMAX
3 KOCUCTEMAX W3yuenne nOMOTHUTEIHHOIO MaTepraia o TemMe, HOJAroTOBKa K OIpocam
DHeprusi B 9KOCUCTEMax
4 | Sueprus B 5KoCHCTEMAX W3yuenne nOMOTHUTENHHOTO MaTepraia o TeMe, MoJroTOBKa K OIpocam
. CaoiicTBa 3KOCHCTEM
5 CroficTea akocHCTeM N3ydenue nOMONMHUTEIHLHOTO MaTepHana 1mo TemMe, MoAroToBKa K ornpocam
Dkosorudeckue HhakTopbl
6 IKOIOTHIECKHE N3ydenue qOMONMHUTEIHLHOTO MaTepuana 1o TemMe, MoAroToBKa K ompocam,
(baxTops! odopmileHre oTYeTa 1o 1abopaTopHOU padoTe
I'no6anbubie porecchl | ImobanbHbIe nporecchl B Onocdepe: KIMMaTHYECKUE U3MEHEHUS,
B Onocdepe: GiyKTyau 030HOBOTO CJIOSI
7 KIIMMaTHYECKHE N3ydenue nOMONMHUTEIHLHOTO MaTepuana 1mo Teme, MoAroToBKa K ornpocam
W3MEHEHUS,
(uryKTyal 030HOBOTO
ciost
AHTpPOIIOreHHOE AHTpOTIOTeHHOE BO3/ICHCTBHE Ha MPUPOIHYIO CPEy U €T0 TOCIEICTBHS
8 BO3JIEICTBUE HA BrImosTHeHNE TOMAIITHAX pacUYeTHBIX 33JJaHui, MOJATOTOBKA K OIIpOcam
MPUPOJHYIO CPEAY U €ro
MOCTIEICTBUS
Hopmuposanue HopMupoBaHue kauecTBa OKpysKarolei cpesl
9 | xauecTBa okpyxaromeii | 3ydeHHe IPUPOJOOXPAHHOTO 3aKOHOIATENBCTBA M HOPMATUBHBIX
cpenbl HAOKYMCHTOB
Hcrounnku WcTounuku 3arpsi3HEHUs BO3AyXa
10 | 3Arps3HCHUS BO3/YXa. BrimonHeHue 1oMalHuX pacueTHBIX 3aJaHul, U3y4eHHEe HOPMAaTHBHBIX
MeToab!I OlLlEHKHU IIOKYMEHTOB
3arps;3HEHHOCTH.
Onpesenenye ycIoBHii Omnpenenenue ycioBHii cOpoca CTOYHBIX BOJ B BOJHBIC OOBEKTHI
11 | c6poca cTOUHBIX BoA B | BBITIONHEHNE TOMANIHUX PACUETHBIX 3aJaHUH, N3yYEHUE MATEPHATIOB 110
BOJHBIE OOBEKTEI TEME
Orenka KauecTBa OrneHka KayecTBa MPUPOAHBIX BOJ IO CAHUTAPHO-MUKPOOHOTOTHUECKUM
NPUPOJHBIX BOA IO | TIOKa3aTessiM
12 CaHWTApPHO- Odopmrnenne oTdera 1o 1abopaTopHOl paboTe, H3yuyeHHe HOPMATUBHBIX
MUKpPOOHUOJIOTMYECKUM | TOKYMCHTOB
MoKa3aTessm
Orenka kauecTBa OreHKa KayecTBa MUTHEBOM BOBI TI0 OPTaHOJIETITHIECKAM TI0KA3aTeNsIM
13 [IUTHEBOU BOJBI 110 Odopmienne oTyeTa mo JadbopaTopHOl paboTe, H3yUeHUE MaTEPUAJIOB 110

OpraHoJICHTUYICCKUM
IIOKa3aTCiIsiM

TEMC




6. MeToauyeckue MaTepUAaJIbl JAJIsl CAMOCTOSTEIbHOI PadoThl 00y4aIOIIMXCH MO TUCHUTIIHHE
(MoayJi10)
Baxkneiiimmm 3TanoM 0CBOCHHUS JUCIUILIUHBI SBIISETCS CAMOCTOSTEIbHAs paboTa 00yyaromuxcs ¢
HCIIOJIb30BaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTHUH.

B 06beM camocTosTeNnbHOM paboThI [0 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YEeHHE TEOPETUYECKUX BOIPOCOB 110 BCEM TeMaM JAUCIUILINHBL;

- I3YYCHUC HOPMATUBHBIX JOKYMCHTOB,

- BBITNIOJIHEHUE PACUCTHBIX JOMAITHUX 331aHUH;
- ohopmIIeHHE OTYETOB 1O JJaOOPATOPHBIM paboTaM;

- IOATOTOBKA K 3a4Y€TYy.

Bce HEoOxomuMble MaTeprabl IUTsl MOATOTOBKH K TEKYIIEH U IPOMEKYTOUYHOM aTTECTAIlMH UMEIOTCS
B MOODL (kypc «9komorus»).
3a710roM yCIEIHOTr0 OCBOSHHS  TUCIUILTHHBI « DKOJIOTHUS SIBIISIETCS 0053aTEIbHOE TIOCEIICHUE
JICKITMOHHBIX, IPAKTUYCCKUX U JTA00PATOPHBIX 3aHITHHA.
HToromM u3ydeHus JUCIUTUTUHBI « DKOJIOTHS SBJISCTCS 3a4eT. 3aUeT MPOBOJUTCS B YCTHOH hopme
(cobecenoBanme). B ycloBHsIX AUCTAHIIMOHHOTO OOYUEHUS MMPOBOJIUTCS KOMITBIOTEPHOE TECTUPOBAHKE B

MOODLE

7. OneHOYHBIE MAaTEePHAJIbI VI NIPOBEICHUs TEKYLIEro KOHTPOJIS YCIIEeBAEMOCTH M IIPOMEKYTOYHOMI
arrecTauMu 00y4aroIMXCcs M0 JUCHUILINHE (MO1YJIIO)
7.1. IlepeyeHb KOMIIETEHIIHNIA C YKa3aHUEM JTAIoOB MX (POPMHUPOBAHHUS B TIPOLIECCE OCBOCHUS TUCIUILITMHBI

Ko n HaumeHnoBaunue

Ne Kontponupyemsie pa3zieibl AUCHUIITUHBL . Bun onienouynoro
WHAUKATOPA KOHTPOJIHUPYEMON
/i (Momyms) cpencTBa
KOMIIETEHIHH
1 [Hctopus sxonoruu YK-8.1 VY cTHBIE ONPOCHI, TECTHI
2 |[omynsmuu v SKOCUCTEMBI YK-8.1 Y CTHBIE ONPOCHI, TECTHI
3 |buotnyeckuii 6amaHc B H3KOCUCTEMAX YK-8.1 Y cTHBIE ONIPOCHI, TECTHI
4 | DHeprus B 3KOocHCTEMAX YK-8.1 YcTHBIE ONIPOCHI, TECTHI
5 | CBoiicTBa 3KOCUCTEM YK-8.1 YcTHBIE ONPOCHI, TECTHI
Y CTHBIE ONIPOCHI, TECTHI,
6 |[DOxomnornyeckue pakTopsl YK-8.1 OTYETHI 110
nabopaTopHbIM paboTam
I'moGanbHbBIE TIpOIIECCH B OHOChepe:
7 | KIMMaTUYECKUE U3MEHEHUs, (DIyKTyaruu YK-8.1 YCcTHBIE ONPOCHI, TECTHI
030HOBOTO CJIOSI
8 AHTpPONOTreHHOE BO3/ICUCTBHUE HA VK-8.1 Y CTHBIE ONIPOCHI, TECTHI,
IPUPOJHYIO CPEAY M €r0 MOCIECTBHS ' peleHue 3aaay
HopmupoBanue kagecTBa OKpyKarolen
9 PMHP pyraomt YK-8.1 Pemrenue 3anau
cpenabl
VicTouHMKHM 3arpsi3HEHUs BO3yxa. MeToabl
10 P AyX a VK-8.1 Pemenue 3amag
OLIEHKH 3arpsi3HEHHOCTH.
Omnpenernenue ycinoBuil cOpoca CTOYHBIX BO
11 peld Y P a VK-8.1 Pemenue 3amag
B BOJIHBIE OOBEKTHI
OneHka kayecTBa IPUPOIHBIX BOJ MO .
" PHPOI A Otuer o nabopaTopHOi
12 | caHWTAapHO-MHKPOOHUOIOTHYECKUM YK-8.1
pabote
MOKa3aTeIsIM
13 OreHka KayecTBa MUTHEBOM BOBI 10 VK-8.1 Otuer o nabopaTopHOi

OpPraHoJICHTUYCCKUM IMOKa3aTCJISIM

pabote




14 |3auer VK-8.1

7.2. TunoBbIe KOHTPOJIbHBIE 33JIaHUS WJIM WHBIE MaTePUAJIbl TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH,
HEOOXOMMBIC /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMBbITa TPO(HECCUOHATBLHOM JACSITSIIbHOCTH,
XapaKTEePU3YIOUIUX 3Tarbl ((OPMUPOBAHKS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TUCIIUTLTAHBI

[IpuMepsI TUMTOBBIX 3a7a4 - JUIsl IPOBEPKH CPOPMUPOBAHHOCTH MHAMKATOPA TOCTHIKCHHS
komrerenimu  YK- 8.1

1. OnpenenuTh 3aTpaThl KUCIOPO/Ia U KOJMYECTBO BHIOPACHIBAEMBIX Ta3000pa3HBIX MPUMECEH  MPHU
CKMTraHuM 32 ThIC. TOHH CJIAHLIEB € 2JIeMeHTHBIM coctaBoM: C — 68 H-9,0-16,5, N-1,5, S-5,0%.
Kaxkast Mmacca nqpeBecunbl 6epesbl ¢ xumuaeckuM coctaBom: C- 50,2, H- 6,3, O- 43,0% nomxHa ObITh
CHHTE3UPOBAHA B JIECy JIJIs OAIepKaHus OaaHca B OMOTEXHOIIEHO3€e?

2. Omnpenenuth KomdecTBO oOpazyromierocs CO2 u BOJBI MPU CKUTAHUH 26 ThIC. TOHH
npupoHoro raza (meran — 80, mpoman — 20%). Kakas miomaas mTHXTOBOro jieca HeoO0XoauMma JJis TOTO,
4TOOBI TOTPEOUTH TAaKOE KOJTMYECTBO YIJICKHCIIOrO ra3a , €ClIM  XUMHYEeCKui coctaB apeBecunbl C- 50,4;
H- 6,0; O- 43,1%, a romoBoii mpupocT coctasisieT 7,2 m3/ra .

3. TpeOyercs 1 OYMCTKA CTOYHBIX BOJI, €CIIM KOHIICHTPAK MeIU B CTOUHBIX Bogax 0.07 mr/m,
pacxon CB — 25 m3/c, pacxox Bojsl B peke — 1700 m3/c, koaddunment cmemenus — 0.8, KOHIICHTpaITHs
mean B Boge peku — 0.0002 mr/m, TTJIK — 0.001 mr/n? Paccuurath npeaensHO TOMYCTUMBINA cOpoC.

4. CtouHbIe BOJIbI COAEPKAT TUOYTHIIOBBIN 3(DUp, TMMETHIAMUH U AUMETUIIKETa3uH B
koHeHtpanusax 0.017 mr/n, 0.009 mr/m u 0.01 mr/in coorBeTcTBeHHO. Pacxo ctounbix Bog — 90 m3/c,
pacxon Boapbl B peke — 1900 m3/c, koadpurnment cmemenns — 0.9. B Bosie BOgoTOKa nepeynciIeHHbIC
BeniecTBa oTcyTcTBYIOT. [IJIK nubytunosoro adupa — 0.0015 mr/a (toxcukonoruueckuii JITIB, 2-i kinace
onacHocTH), gumeTuinamuHa — 0.005 mr/i (Tokcukonornyeckuii JIIIB, 3-# k1. omacHocTH), a
nuMernikerasuHa — 0.01 mr/n (tokcukonorudeckuit JITIB, 1-i k1. omacHOocTH). MOXKHO 111 cOpachiBaTh
CTOYHBIE BOJBI O€3 OUMCTKHU?

7.3. CucreMa OLleHUBaHMS PE3yJIbTaTOB 00YUYEHHS 110 AUCHUIIIMHE (MOAYIIIO) MPU IPOBEACHUH TEKYILETO
KOHTPOJISI YCTIEBAEMOCTH

Ouenka 3HAHUA:

«OTIUYHOY (3aYTEHO) - CHCTEMaTH3WPOBAHHEIE, TNIyOOKHE U TIOJTHBIC 3HAHUS MO0 BCEM pas3zeliaM
JUCLUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXOJSIIIMM 32 IIPEIEIIbI
y4eOHOI1 MporpamMmmsl;

- TOYHOE€ UCTIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUH, CUCTEMATUYECKUA FPAMOTHOE
Y JIOTUYECKHU MPABUIILHOE U3JI0’KEHHE OTBETA Ha BOIIPOCHI;

- IOJIHOE ¥ TITYOOKOE€ YCBOEGHHE OCHOBHOM U JOTIOHUTENBHOMN JINTEPATYPHI,
PEKOMEHI0BaHHOU paboyeil MporpaMMoil Mo AUCHUILTHHE (MOIYIIO)

YMEHUS:

- YM€ET OPUEHTHPOBATHCS B TEOPUSX, KOHIENIHUAX U HAIPABICHUIX
JUCHUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJb3Ysl HAy4YHbIE
JOCTHKEHUSI IPYTUX AUCLUIUINH

HaBBIKU:

- BBICOKHUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueii mporpamme
KOMIICTCHITU;

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEIbHO U TBOPUYECKH PELIATh CIOKHBIE
MpOoOJIeMbI M HECTaHAAPTHBIC CUTYaIUH;

- IPUMEHSET TEOPETUUESCKUE 3HAHUS JIJIS1 BRIOOPA METOAMKH BBIMIOTHEHUS
3aJIaHui;

- TPaMOTHO 0OOCHOBBIBAET XOJ PEIICHUS 3a/1aY;

- 0e3ymnpeyHo BIa/ieeT HHCTPYMEHTapUeM Y4eOHOM TUCIUTUTMHEI, YMEHHE €ro
3¢ (HEeKTHBHO UCTIOIB30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpUYECKasl CaMOCTOsITENIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTHBHO YUACTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLEMIUAX U HAIIPABJICHUAX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MPAaBUIIHLHO M3JIaraeT OTBETHl Ha BOIPOCHI, YMEET JIeaTh 000CHOBAHHBIC
BBIBO/IBI;

- BJIaZICET HUHCTPYMEHTAPUEM 10 JUCLUILIMHE, YMEHUE €T0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBbIKH:

- CaMOCTOATENbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, yIACTUE B TPYIIIOBBIX
00CYXIeHUSIX, BBICOKHI YPOBEHb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboyueil mporpaMme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BRIOUPACT CTAaHIAPTHYIO METOIUKY BBHIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHUMAaILHBINA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpPATyphl, PEKOMEHIOBAHHON paboyeil mporpaMmoii;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUIX U HAPABIECHUAX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BIIQJICET MHCTPYMEHTapUEM y4eOHON JUCIUILINHBI, YMEHUE €TO HCIIOJIb30BATh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPETO/IaBaTelNs Ha MPAKTUUECKUX 3aHSATHUSX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIIHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBHITIOJTHEHUS 3a/IaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBIOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCIUIUINHE;

YMEHHUS:

- HE yM€EeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHUIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHNN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpamme
KOMITCTEHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PadOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBIMIOJIHEHUS 3aJaHUI

7.4. TeopeTndeckre BOIPOCH U MPAKTHUECKUE 3aJaHUs ISl IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI U HaBBIKOB U (MJIHM) OMbITA MIPOPECCHOHATBHON
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl (YOPMUPOBAHUS KOMIIETEHIMH B ITPOLIECCE OCBOCHMUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTudeckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs
[TpumepHBIe BOIPOCHI K 3a4eTy:

. OCHOBHBIE 3TaIlbl B UICTOPUU FKOJIOTHH.
. IIpenmer s3xonorun.buocucreMbl HaTOPraHU3MEHHOTO YPOBHS
. IlomynsOHHBIE CUCTEMBI M UX XapaKTEPUCTHKH.
. CocraB 3kocucremsl. buonenos u 6uoron. [IpocTpancTBeHHAs CTPYKTYpa SKOCUCTEM
. CBolicTBa 3x0ocucTeMBI. [IpHHIMI SMEpIKEHTHOCTH.
. OOpa3oBaHue U pa3IoKEHUE OPTAaHUYECKUX BEIIECTB B Onochepe.
. BaumonieiictBue aBTOTpOHBIX U TeTEPOTPO(PHBIX MPOLIECCOB.
. IlponyKIImoHHO-AECTPYKIIMOHHBIN OanaHc B buocdepe.
. Camoperymsius sxocucteM. OOpaTHBIE CBS3H
. CTaOuIIbHOCTB 3KOCUCTEM.
. THIIBI yCTOMYMBOCTH 3KOCUCTEM.
. DKOJIOTUYECKHUE CYKLIECCUH.
. IlpU9YMHBI ¥ THITBI CYKIIECCUH.
. HazeMHbIe 1 BOAHbBIE 3KOCUCTEMBI
. AHTpONIOre€HHBIE IKOCUCTEMBI: TOPOJ U arpO3KOCUCTEMA.
. OTnu4us TpUPOIHBIX YKOCUCTEM OT AHTPOIIOTEHHBIX.
. 3aKOHBI TEPMOJJMHAMUKH B SKOCUCTEMAX.
. OuTponus. CriocoOHOCTh MPUPOAHBIX CUCTEM COXPAHATH YIOPAI0YEHHOCTb.
. KauecTBo sHepruu u skceprus.
. IIpeoOpa3oBanue 3HEPrUM B )KUBON MaTEpUH.
. Tpoduueckue nenm.
. Tpoduueckue yposuu. 3akoH Jlunnemana
. DKOJIOTHYeCcKHe MUPaMUIbI.
. DHEpreTUYeCcKHe TUIIbI SKOCUCTEM.
. Cpena obuTaHus U yciaoBUs CYIIECTBOBAHHUS.
. Knaccuguxkanus skonorndeckux GpakTopos.
. ABruoTHyeckme FKOJIoTHIecKue GakTopbl.
. AHTaroHUCTUYECKHE OTHOILIEHHS B IPUPOJIE.
. HeanTaronucruueckrue OTHOLIEHUS B TIPUPOJIE.
30. Oxonornueckue HumA. [Ipasuio I'yase.
31. 3aBHCHMOCTD )KU3HEEATEIBLHOCTH OpraHu3Ma OT KOJIMYECTBEHHOIO 3HAUCHHS
9KOJIOTUYECKOTO (paKTopa
32. Dkonoruueckas IaCTUYHOCTb.
33. CTeHOOMOHTHBIE U IBPUOHMOHTHBIE OPraHU3MBI.
34. 3aKkOHBI MUHUMYMa U TOJIEPAHTHOCTH.
35. JlumuTUpyOIKe 3KoJI0rnyeckue HakTophl U MX 3HAYEHUE I IPUPOJ00XPAHHON
NeSITeTbHOCTH.
36. CoBMeCTHOE BIUSIHHE U KOMIIEHCALIUs SKOJIOTMYECKHX (PaKTOPOB
37. Knumatruyeckre U3MEHEHHs: BO3MOXKHBIE IPUUUHBI U ITOCIEICTBUS
38. «O30HOBBIE ABIPBIY.
39. KucnoTHbIe TOXKIH.
40. Bunsl 3arps3HEHUs] OKpYXKaroleil cpeibl
41. AHTpPONIOreHHOE IBTPOPHPOBAHNE BOJOEMOB.
42. BoipyOka necoB. Jlerpaiamus Ha3eMHBIX 3KOCHCTEM.
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7.4.2. TlpakTrueckue 3aaHus ISl MPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
[IpakTryeckue 3aaHus AJ1s IPOBEICHHS TPOMEXYTOUHOM aTTecTali 00yUYaroIUXCs He
IIPEAYCMOTPEHBI

7.4.3. IlpuMepHbIe TEMBI KypCcOBO paboThI (TIpoeKTa) (MIPH HATUYNHN )
Kypcogas pabota (mpoeKT) He TpeayCMOTPEHBI



7.5. Meroauueckue MaTepualibl, ONPEACIISIIOIINE MPOLEaYphl OLICHUBAHUS 3HAHWM, YMEHHM, HABBIKOB U
(vin) ombITa TPOPECCUOHATBHON JEATEHLHOCTH, XapaKTEPUIYIOITUE ITAbl (POPMUPOBAHUS KOMIICTCHITHI
[Ipouenypa npoBeaeHUs TPOMEKYTOUHOMN aTTeCTAllMU U KOHTPOJIS YCIIEBAEMOCTHU
periaMeHTHpYyeTCs JJOKaIbHBIM HOpMAaTUBHBIM akToM. [Ipotienypa onenuBanus GopMUpOBaHUS
KOMIIETEHIIUH MPH MPOBEICHNUHN TEKYILEro KOHTPOJIA MpuBeAeHa B 1. 7.3. TUIOBBIE KOHTPOJIbHBIE 3aaHUS
TEKYIIEero KOHTPOJIs npuBeaeHsb! B 1. 7.2. [IpoMexyTounas aTrectanus npoBoautcs B popme 3auera. 3ader
POBOAUTCA B YCTHOM opMe (cobecenoBanue). B ycaoBUsIX TUCTAHIIMOHHOTO 00Y4Y€HHUS TPOBOIUTCS

KoMIibroTepHOE TectupoBanue B MOODL.

7.6. Kputepun onieHuBaHus CHOPMHUPOBAHHOCTH KOMITETCHIIMH MPY MTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluu
YpoBeHbL OCBOCHUS U OLIEHKA
Onenka Ouenka
«HEYJIOBIICTBOPHUTENb | «ymaoBiaeTBoputesibH | OLEHKA «XOpOILIO» OLneHKa «OTJIMYHO»
HOY o»
«HE 3aUTEHOY «32UTEHOY
YpoBeHb OCBOCHUSA | YpOBEHb OCBOCHUSI | YPOBEHb OCBOCHHUS YpoBeHb 0OCBOCHUS
KOMIIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIIHH
«HEJ0CTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun ge Kommerenmn Komnerenimn Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug oTCyTCTBYIOT, |  CdopMupoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMHUPOBAHbI 3HAHUNA. Y MEHHS HOCSIT _ | BeecToponme. Ymenus
OLICHUBAHNS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIIEIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K PEIICHHUI0 KaK
Xapaxrep. PEIIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3a/laHUM. HECTaHAapTHBIX
HU3KUN YPOBEHb JleMoHCTpHpyeTCs | TBOPYECKUX 3aJJaHUU.
CaMOCTOSATEIbHOCTU JIOCTaTOYHBII JemoHCcTpUpyeTcs
MPaKTUYECKOTO YPOBEHB BBICOKUI YPOBEHb
HaBBIKA. CaMOCTOSTEJIbHOCTH | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOTO BBICOKAsl aJallTHBHOCTh
MPaKTUYECKOTO MPAKTHYECKOTO HaBbIKa

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
IIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He moxet BriOpaTh
METOIUKY
BBITIOJTHCHHS
3aJaHuH.
Jomyckaet rpyobie
OLIMOKH MpH
BBIITOJTHCHUH
3aJIaHuH,
HapYIIAOIINUE JIOTUKY
pelIeHus 3a1ay.
Hemaer
HEKOPPEKTHHIC
BBIBOJIBL.

He moxeTt
000CHOBATH
ITOPUTM
BBITIOJIHCHHS
3aaHuM.

HcneIThIBaCT
3aTpyAHCHUS 110
BBIOOPY METOJIUKH
BBITTOJTHCHHS
3aJIaHUi.
JlormyckaeT ommoKu
MIPH BBITIOJTHEHUH
3aJIaHUM,
HapYIICHHSI IOTUKH
pelieHus 3aiay.
HcnwiTeiBaeT
3aTPYIHEHHUS C
dbopmynupoBaHuEeM
KOPPEKTHBIX
BBIBOJIOB.
HcnweiTeiBaeT
3aTpyaHEHUS TPU
000CHOBaHHUU
anropuTMa
BBITTOJTHEHHS
3aJIaHH.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOAMKY
BBITIOJTHEHUS
3a/1aHUM.
JlommyckaeT ommoKu
MIPH BBITIOJTHEHUHT
3aJaHuM, HE
HapyIaronme
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJIBI 110
pe3yJabTaTamMm
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumensier
TEOPETHYCCKUE 3HAHUS
JUIST BBIOOpa METOTUKH
BBITIOJTHEHMS 3aJJaHUH.
He nomyckaet ommu6ok

IIPH BBITIOJTHEHUH
3aJIaHUil.
CaMOCTOSTEIIEHO
aHAJIU3UPYET
pe3ynbTaThl
BBITIOJTHEHUS 3aJJaHUH.
I'pamoTHO
000CHOBBIBACT X0/
penieHus 3aay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIUATUTMHOM, ¥ TIPEJICTaBIseT OO0 cpeqHee apuMeTHIEeCKOe OT BHICTABICHHBIX OLIEHOK 10 OT/IEIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOII0Y/ «3a4TCHO» BBICTABISICTCS, €CITH CPeIHee apu(PMETHUIECKOEe HaXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3/1aTeNbCTBO, IO U3AaHUs yUeOHOU 1
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 |[Cragaunxkuii I'. B., Oxonorus, Cankr-IlerepOypr: XUMU3 AT, 2020

https://www.iprbooks
hop.ru/97814.htmi

2 [Betkora JI. U., AnexceeB M. U., Kapmazunos @. B., Heseposa-/[3nomnax E.

B., IIetkoBa JI. 1., Oxonorus, Cankr-IlerepOypr: Hosblit sxypHan, 2012
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JIOMOJHUTEILHAS JUTEPATYPA

[TamkeBuu M. A., HcakoB A. E., Ilerpos /1. C., IletpoBa T. A., Dxonorus,

1 [Cankt-IlerepOypr: HanrionanbHbI MUHEPAIbHO-CHIPEEBOI YHUBEPCUTET

«"opHbIrity, 2015

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

YyeoHo-MeToanYecKkas JuTeparypa

1 Hanunos-/laaunesa B. 1., Mutuna H. H., Manamenkos b. M., Oxonorus,

Mocksa: FOpaiit, 2020

https://urait.ru/bcode/
451415




2 [IBetkona JI. U., bapeimaukona T. H., Makaposa C. B., Dkonorusi.

Jlaboparopuslii mpaktukym, CI16., 2005
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OOyuaromuecs 3 ynciia HBAIHI0B U U1l ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BATEIBLHBIMU PeCypcaMu B opMax, aIaTHPOBAHHBIX K OTPAHUYCHUSIM UX

3JI0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIEeKTPOHHBIN ajipec pecypca

Oxosornueckuit mopran Cankr-IlerepOypra

www.infoeco.ru

Odunmanbupiii calT MUHHCTEPCTBA TPUPOIHBIX PECYPCOB H
skosoruu PO

www.mnr.gov.ru

Odunmanbubiii cadT DeaepaabHOM CITyKOBI TTO
TUAPOMETEOPOJIOTHH U MOHUTOPUHTY OKPYXKAIOIIeH cpeibl
(Pocrumpomer)

www.meteorf.ru

CnpaBouHo-nipaBoBoii pecypc «Koaekc"

www.kodeks.ru

8.3. [lepeueHnb coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

HNudopmanmonHo-npaBoBas cuctema [apant

\\law.lan.spbgasu.ru\GarantClie

nt
NudopmarnmonHo-npaBoBas cucrema KoHcynbTaHT Wlaw.lan.spbgasu.ru\Consultant
pMatt P Y Plus ADM
NudopmanmonHo-npaBoBast 06a3a nanabix Kogekc 225://gaSUdata'Ian'Spbgasu'rU/d

Cucrema aucrannuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIIeKTPOHHO-O0MOIMoTe Hasl cucTeMa uarensersa "Jlans"

https://e.lanbook.com/

DNEeKTPOHHO-0MOIMoTeyHas cucrema uznatenbcrsa "FOPAUT"

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

®denepanbHbIil 00pa3oBaTenbHbIi nopTan "EnnHoe okHO 1ocTyna K
o0pa3oBaTesbHBIM pecypcam”

http://window.edu.ru

Enunblil 31eKTpOHHBIH pecypc yd4eOHO-MeTOAMYECKON JIUTEPaTyphl
CIIoI'ACY

www.spbgasu.ru

8.4. [lepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOIb3YEMBIX IPU OCYILIECTBICHUH 00pa30BaTEIbHOIO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsIeMOro

MPOTrpaMMHOTO 00ecTieueHus

HaunmenoBaunue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrpocTpaHseMoe)

DKOoJI0T

Jorosop Ne @-31/2020 ot
17.03.2020 r. OOO "®upma
Wuterpan". Jlnnensus 6eccpounas




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHHs 00 OCHAIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JIs1 CAMOCTOSITEIbHOM paboThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
NOMEILEHUH 17151 CAMOCTOATEIbHON paboThl

OcHameHHOCTh 000PYIOBAaHUEM U TEXHUYECKUMU
cpeacTBaMu O0yuyeHus

50. YueOHble ayIUTOPHH ISl IPOBEICHUS
JIEKIMOHHBIX 3aHATUI

VYyebHas ayuTOpHs AJis1 TPOBEACHUS 3aHATUI
JIEKIIMOHHOT'O TUTIA, KOMIUIEKT MYJIbTUMEIUIHOTO
obopymoBaHus (TIEPCOHATBLHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT yu4eOHO# Mebenu,
noakroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

50. ITomereHus st CAMOCTOSITETLHON pabOTHI

[Tomerienue st CaMOCTOSITENBHOM pabOTHI
(uuTanpHbIN 3251 OubOMMoTeku, aya. 217): I11IK-23 mr., B
T.4. 1 1rr.- IIK mos i ¢ OB3 (cucteMHbIl 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 0OECTIEYCHUEM JOCTYIIA B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaATEIbHYIO
cpeny CIIOI'ACY.

50. YueOnas nadopatopust OO1ieit SKOJI0THH,
XUMHH BOJIBI ¥ TEXHOJIOTUN OYUCTKU CTOYHBIX BOJT
2-s1 KpacHoapmeiickas yi1. 1. 4

Ayn. 16, 501,506

Juctmnsatop; Bertsokaol mkad; BeITspkHOM mikad;
XnagorepMmocrat; Xnaxorepmocrar; Mukpockon 1-
20; Xumudeckas mocyna;

DNEeKTPOIUIMTKA KBapll; AHAIU3aTOpP KUJIKOCTH
«Dmoopar-02-3M» ¢ mpUCTaBKOM ISl OTIPEICIICHUS
XIIK; Ioprarunseiii Typouaumerp HACH moz.
2100P; ®nokynsatop 113-0244 mectumMecTHbIH;
Konopumerp K®K-3; IIpubop BakyymHOrO
(buIbTpOBaHMS,

Crenp nmadboparopusiii; Tepmopeakrop; LlenTpudyra
HactonpHas OITH-8; Beckr maboparopubsie GX-400;
pH-meTp kapmanusbiii pHep2 gupmer HANNA;
OunpTpanronHas kojoHka; Jnekrporneds SNOL;
OnpITHas ycTaHOBKA MO UMITEJUIEPHON (hioTanuy;
Marnaurtasie Memankn, Becst BJITD-1100;
Cymmensnii mkag CNOL; pH-metp 98127,
AxBaguctusuisitop J13-10; Crena: 'mapasnuueckuit
notok; Crenn: I'mapaBnuyeckre CONpOTUBIICHHUS;
Crenp: VcreueHue )XKuaKoCcT 4Yepe3 OTBEPCTUS U
HacaJKu

Crenn: Hacocuele ycranoBkw; [lorpy:xHoil Hacoc
«'pynndocy; Taxomerp; J[o3aTop NUMETOUHBIH;
Kapmannsiii pH-metp HI 98103

AnanuszaTtop pactBopeHHoro kuciopoga MAPK-3020;
Cnexrpodoromerp [13-5400BU; pH-metp 98127,
Muxkpockon 1-20.

50. YyeOHble ayAUTOPHUH ISl IPOBEACHUS
MPAKTUYECKUX 3aHATUI, KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAILUH,
TEKYIIEr0 KOHTPOJISI U MPOMEXYTOUHOMN
aTTecTaluu

Kommiekt MynbTuMe TuitHOr0 000pyA0BaHUS
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIBTUMEAUITHBIN
MIPOEKTOP, IKPaH, ayAUOCHCTEMA), I0CKA, KOMIIEKT
yueOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET

Jlis naBanuaoB u i ¢ OB3 obecrieynBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYeHUS
00pa30BaHMs B COOTBETCTBUHU C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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