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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.

3aﬂa‘{aMI/I OCBOCHU AUCHUIIINHBI ABJIAIOTCS:
3HAaKOMCTBO CTYACHTOB C OCHOBaAMU (bYHHaMeHTaHBHOﬁ OKOJIOTHH,
(bOpMI/IpOBaHI/Ie 9KOJOI'MY€CKOro MUpPOBO33PCHUA U IMPECACTABIICHUA O YCJIOBCKE KaK O YaCTHU

PUPOJIBI;

HAay4YHOC 000CHOBaHHE HpHpOI[OOXp&HHOfI JACATCIIbHOCTH.

2. [lepeyeHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JMCHHUILINHE (MOAYJ/II0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHHUC
KOMIICTCHIIM U

KOI[ N HAUMCHOBAaHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3ynabTaThl 00yYEHHS 1O
JTUCIUILINHE, 00eCTIeYNBAIOIIUE IOCTHKEHUE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT

VK-8 CrocobeH co3naBath
Y TIO/IJICP)KUBATH B
MTOBCETHEBHOM JKM3HU U B
po(hecCHOHATTLHOM
JIeITeIIbHOCTH Oe30I1acHEIC
YCIIOBHSI
JKH3HEIEITCILHOCTH IS
COXpaHEHHUs IPUPOTHON
cpenbl, o0ecreyeHust
YCTOWUYMBOIO pa3BUTHUSA
o0I11ecTBa, B TOM YHCIIE
IIpH yIpo3e U
BO3HUKHOBECHHU
YPE3BBIYANHBIX CUTYAIIUH
Y BOEHHBIX KOH(JIMKTOB

VK-8.1 ITpoBoaut
UACHTU(DUKAIIIO YTPO3bI
(omacHOCTH) PUPOJHOTO U
TEXHOTEHHOT'O TIPOUCXOXKICHUS
JUISL )KUZHEJESATEIbHOCTH
4esioBeKa

3Haer

COBPEMEHHBIE  JKOJIOTMUECKHE  IPOOJIEMBI,
BO3HUKAIOILINE B PE3yJIbTaTe€ aHTPOIIOTEHHOI'O
BO3JICHCTBUS Ha IMPUPOJHYIO Cpeay H HX

HOCNEACTBUSL  JUId  370pOBbSl  YEJIOBEKA,
HOPMAaTHBHBIC Tp€6OBaHI/I$I K KauCCTBY
OKpYKaroIEH cpeibl

yMeer

IMPOrHO3UpPOBaATh IIOCJICACTBHUA

MIPOU3BOJACTBEHHO-X03SIICTBEHHOM
JEATEIbHOCTH Ha OKPYXAIOLlYyI0 Ccpeny H
310pOBBE YEJIOBEKa, MOJIb30BaThCS
HOPMATHUBHBIMH JOKYMEHTaMH B 00JacTh
OXPAaHBI OKPYKAIOILLIEH CPEbI

BJIajieeT

HABbIKAMHM OIIEHKH COCTOSIHUSI OKPYKAIOIIEH
Cpenbl

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

JanHast tucuumuiviHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Mmonyan» b1.0.11 ocHoBHOIM
npodeccuoHaibHON 00pa3zoBarenbHOM porpammel 15.03.03 [puknagHas MexaHUKa U OTHOCUTCS K
00s3aTeNbHOM YacTH y4eOHOro IJIaHa.

Ne
/1

HpeI[HIGCTBYIOH_II/IC JUCHUITIIMHBI

KOI[ N HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHUA KOMIICTCHIINHN

1 |®Pusuxa

VYK-1.1, YK-1.2, VK-2.4, OIIK-1.1,
OIlK-1.2, OIIK-1.4, OIIK-1.5

duzuka

3HaTh OCHOBEI TEPMOIUHAMHKHN

3HaTh OCHOBBI OMOJIOTHH, XUMHUH, Teorpaduu B 00beMe NIKOIbHOM MPOrpaMMbl

Ne
/1

HOCHC,Z[YIOH_II/IC JUCITUITIINHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITUHN

1 be3omacHOCTh KU3HEAEITEILHOCTH

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

4. O0beM TUCHUNIHMHBI (MOAYJISA) B 32a4€THBIX €IMHULAX C YKAa3aHHEM KOJMYEeCTBA aKaJeMUYeCKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgasaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4aroIuXCcs




Cemectp
W3 Hux yacel Ha
Bupn yae6HO# paboTh Beero IIPAKTUYECKYIO
4acoB 3
TIOATrOTOBKY

KonTakTHas padora 32 32
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3austus (JIad) 8 0 8
ITpaktuueckue 3ausatus (Ip) 8 0 8
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAILlMH 10 KYPCOBOH paboTe (IpoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3aueTa ¢ OICHKOM; 3alIiTa KypCOBOM pabOThI
(mpoexkTa); cnaya KOHTpoNbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO
(KoHCYNBTaIUS TIEpEe/ SK3aMECHOM H cada
Yachbl HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 36 36
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)

4achl: 72 72

3a4eTHbIE eTUHUIBI; 2 2

5. Conep:xanue TUCHUILUTHHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 10 pa3jieiaM (TeMaM) ¢ yKa3aHueM
OTBEJ€HHOT0 HA HUX KOJHYEeCTBA aKAIeMUYeCKHX YaCOB U BH/IOB y4eOHbIX 3aHATHIA
5.1. TemMaTruecKuii mIaH JUCIUTUIAHBI (MOIYJIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHAM), Yac. Kon
WHAUKATOD
£ a
3| nexuun I13 JIP Bcero,
No Pasznesnsl TUCIUITINHEBL S CP qac JOCTHKEHU
(O] .
U W3 HUX N3 HUX M3 HUX !
Ha Ha Ha KOMIICTCHI]
BCETO 222;;:; BCETO 222?;: BCETO 13{221]:;:)- nun
oJro- IoJro- moAro-
TOBKY TOBKY TOBKY
1. |1 paznen. Uctopus sxonoruu
HcTopus 5K00THH, MECTO
1.1. P ’ 3| 2 41 6 | VK81
4yeJoBeKa B onocdepe
2. |2 paznen. buocuctemsl
HAJI0PTaHU3MEHHOTO
YPOBHS:COCTaB, CTPYKTYpa,
CBOIiCcTBa U PyHKIUU
2.1. |Tomynsiuu ¥ SKOCUCTEMBI 31 2 2 4 YK-8.1
buotnueckwuii 6ananc
2.2. 3| 2 2 4 YK-8.1
9KOCHCTEMBI
2.3. | CBoiicTBa 3KOCUCTEM 3| 2 1 3 VK-8.1
3. |3 paznmen. Dueprus B
HKOCUCTEMAX
3aKOHBI TEPMOJIMHAMHUKH B
3.1 pMOA 3| 2 2| 4 | vk-81
9KOCHUCTEMAaX
4. |4 paznen. DKOJOTHYECKUE
(dakTopbl




Dkonornyeckue HakTopbl U UX
4.1, | PRAHC Ha 3| 2 2 8 | 12 | VK81
KHU3HEIEATEIILHOCTh
OpPraHUu3MOB
5. |5 paznen. I'moGanbHbIe
HKOJIOTHYECKHUE MPOOIIEMBI
['moGanbHBIEe IPOIIECCHI B
51 ouocdepe: KITMMaTHICCKHE 3| o 4 6 VK-8.1
U3MEHEeHUs, QIIyKTyaluu
030HOBOTO CJIOSI
AHTpPONIOT€HHOE BO3JCHCTBUE
5.2. | Ha IPUPOTHYIO CPEILYy U €TO 3] 2 2 3 7 YK-8.1
MOCIICICTBHUS
6. |6 paznen. CoctosHue
OKpYKaroILEH Cpelibl U
3/I0pOBbE YENOBEKA
6.1 HOpMI/IpOBaHvI/Ie KauecTBa 3 9 9 4 VK-8.1
OKPYKarolIel cpeJibl
3arpsizHeHue aTMoc(epHOro
6.2. | BO3ayXa Py CKUTAHUU 3 2 2 4 YK-8.1
pa3IMYHBIX BUJIOB TOITUIMBA
Omnpenenenue ycnoBuil copoca
6.3. | cTOUHBIX BOJI B BOJIHEIE 3 2 2 4 VK-8.1
00BEKTHI
Orenka KayecTBa BOJBI 10
6.4, | CAMITTADHO” 3 4 2 | 6 | vyk-81
MUKPOOHOJIIOTUYECKUM
MOKa3aTeNsIM
Orenka KayecTBa MUThEBON
6.5. | BOZIBI 1O OPTraHOJIENITUYECKIM 3 2 2 4 VK-8.1
MOKA3aTeNsIM
7. |7 pa3nen. Kontponb
7.1. |3auer 3 4 YK-8.1
5.1. Jlekuuun
Ne | HanmenoBanue paznena N
. HanmeHoBaHue 1 KpaTKoe CoJiepKaHue JIEKIUH
pasn Y TEMBI JICKITH
Ucropust sxosiorum, MecTo 4yesioBeka B orocdepe
OCHOBHBIE ITaITbl CTAHOBJICHUS KOJOTHH KaK CAaMOCTOSITENIbHOW HaYKH,
Vctopust 9KOIOTHH, | ¢opnevennoe cofeprkanie TUCTHITHHBL CBS3b SKOTOTHH C
1 MECTO Helobeka B SKOHOMHUYECKUMH, TEXHUISCKUMH ¥ COIIMATHHBIMH JUCIUTUIAHAMH.
Gnocdepe DKOJIOTHS — HAy4HbIH (QYHAAMEHT IPHPOIOOXPAHHON IEATETLHOCTH.
3HaueHUE SKOJOTUYECKOT0 BOCIIUTaHUS U 00pa30BaHUsI.
[Tormynsuu 1 SKOCUCTEMBI
[Tonsitre 6uocuctemsl. [Tomymsiium, UX XapakKTEPUCTUKU U CTPYKTYpa.
5 [onynsuuu u Jlemorpaduueckue xapakTepucTiki. Poct HapoioHaceneHus 3emMiu.
KOCHCTEMBI CocraB u cTpyKTypa 3kocucTeMbl. DyHKIIMOHAIBHBIE TPYIIIBI OPTaHU3MOB
(TpOAYIIEHTHI, KOHCYMEHTBI, pelylieHThl). [IpocTpaHcTBeHHas CTpyKTypa
9KOCUCTEMBI. BUIBI SKOCHCTEM.
buotnueckuii 6amaHc IKOCUCTEMBI
. CuHTEe3 ¥ pa3liokeHNe OPraHNYECKUX BEIIECTB B YKOCHCTEMAX.
3 Brorirecknit 6ananc ABToTpOdHBIE U TeTepoTpodHbIe nporecchl. DOTOCUHTE3 U XEMOCHHTES.
SKOCHCTEMBI Buner neixanus. [Iponykuus u nectpykuus. buotudeckuii 6ananc
9KOCHUCTEM U Onochepshl.




CBoiicTBa 3KOCUCTEM
COBOKYIIHBIE U AMEPJIKEHTHBIE CBOMCTBA 3KOcucTeM. CaMOperyJisius B
skocucteMax. OOpaTHbIe CBS3H. Y CTOWYUBOCTD U CTAOMIIBHOCTD

4 CBOHCTBA SKOCUCTEM | 5xqcpcTem 1 Grochepst. BropasHoo6pasie. KpyroBopoTH BEIIeCTB.
Pa3ButHe sxocucTeM. DKOJIOTUYECKUE CYKIIECCUU, IPUYMHBI U THUIIHI.
[Ipu3Haku 3penocTH 3KOCUCTEM.
3aKOHbBI TEPMOJIMHAMUKH B SKOCUCTEMAX
3aKOHBI Uctounuku sHepruu. KauecTBo sHepruu. DHTPOINHUS U SKCEPTUsl. 3aKOHBI
5 TEPMOJMHAMHKH B TEPMOJUHAMUKH B 3KocucTeMax. OcoOeHHOCTH MPeoOpa3oBaHUs SHEPTUU
KOCHUCTEMAX B UBOM Marepuu. [I0TOKM SHEPrUM B MUILEBBIX LEMAX. DKOJOTHUYECKHE
MUpaMHJIbl. DHEPreTUYECKUE THITHI SKOCUCTEM
Okonornyeckue (GakToOpbl U UX BIUSHUE HA )KU3HEACATEIbHOCTD
OpPTraHu3MOB
Dkonorudeckue (pakTopsl U UX BO3JCHCTBUE HA OPTaHU3M
Cpena oburtanus u ycinoBus cymectBoBanus. Kiaccudukarmst
DKOJOTHYCCKIE HKOJIOTHYECKUX (PaKTOpoB (abuoTHUECKHE, OMOTHYECKHE U
6 (aKTOpBI M HX BIMsHKE |AHTPOIOreHHbIe). O030p BaKHEHIINX (AKTOPOB OKPYIKAIOLICH CPEABL:
Ha KU3HEIEATEIbHOCT, | TEMIIEPATYPA, BIAKHOCTD, OCBEIIEHHOCTD, COJIEHOCTD,
OpraHM3MOB HEAHTAarOHUCTUYECKHE U AaHTarOHHUCTUYECKHE B3aMMOOTHOIIICHUS
OpPraHU3MOB H Jp. DKOJOTHYECKas IIaCTHIYHOCTh. CTEHOOHOHTHI U
ABPUOMOHTHI. 3aKOHBI MUHUMYMA M TOJIEPAHTHOCTH. JIMMUTHpYyIomIye
(bakTopsl. DKOIOTHYECKasl HAIIA. B3anMoneicTBHe U KOMITEHCALUs
(hakTopoB.
I'mobanpHBIE IpOIIECCH B OHochepe: KIMMAaTUYeCKUe H3MEHEHMS,
(bIayKTyaly 030HOBOTO CIIOS
T'nobanbHeIe MPOLECCH! | 166 e npoleccsl B Onochepe: KIMMaTUYECKue U3MEHEHUS,
B Guocdepe: (bIyKTyaly 030HOBOTO CJOS.
7 KIIMMATHICCKUC OcHoBHble KIHMMaTooOpa3yomue hakTopbl. Bo3MoKHbIE TPUYUHBI
M3MCHCHUA, KJIMMaTHYE€CKUX U3MEHEHUHN U UX MOCIEICTBUS Ui TPUPOIHBIX
(ayKTyauun 030HOBOTO | 5o cpcrem i wenoBeka. O30HOBBIH CIOM H €T 3HAUEHNE U1 Guochepsl.
cios "O30H0BBIE ABIPHI". B3aUMOCBA3b HAyKH, IOJIMTUKU U SKOHOMUKH TIPU
OLIEHKE TJ100abHBIX MTPOLIECCOB
AHTpOTIOTeHHOE BO3/ICHCTBHE Ha MPUPOIHYIO CPEy U €T0 TOCIEICTBHS
AHTpOIIOreHHOE Bunbl  3arps3HeHHs  OKpYXKaloIIedW Cpeabl M €ro  IMOCIEICTBUS.
8 BO3/EHCTBUE HA AHTpomoreHHoe 3BTpO(HUpPOBaHUE BOJOEMOB, BBHIPYOKa JIECOB, CHUKCHHE

HPUPOIHYIO CPEIY U €TO
TIOCJIC/ICTBHS

BUJIOBOTO Pa3sHOOOpa3us U MX MocieAcTBus st 6uochepsl. B3anMocssb
9KOJIOTMUECKHUX, IEMOrpapuecKuX U SHEPreTUYECKUX MpodieM

5.2. IIpakTudeckue 3aHATHS

HanmenoBanue pasaeiia

pJ:;‘)H U TeMBI IPAKTHIECKHX HaumenoBanue u conepkaHne NpakTUUECKUX 3aHATHI
3aHATUN
AHTpOTIOreHHOE AHTpPOINOTreHHOE BO3/IEHCTBUE HA IPUPOAHYIO CPENLY U €ro MOCIEeACTBUS
BO3JIEHCTBUE HA DKoJ0rH4ecKast poJib JIECHBIX SKOCHUCTEM U TOPOJCKUX 3E€JIEHBIX
8 IPHPOJIHYIO CpeJTy M ero | HACKICHHIT B MOCP)KaHUH CTa0MIBHOTO COCTaBa aTMOC(EephI 1
HOCIIEACTBUS CHIDKEHHUS 3arpsi3HEHHOCTH Bo3ayxa. Pemenue 3agau
HopMmupoBanue kauecTBa OKpy:Karoliei cpe/ipl
denepanbHBIN 3aKOH 00 OXpaHe OKpykaroriei cpenbl. HopmupoBanue
HopmupoBanue | r0spaiomux BemecTs B 06BEKTAX OKPY/KAOMIEH CPE/IBL.
9 | xauecTsa okpysKaroLeit HopmupoBanne — BaKHEWIINN AIEMEHT PEryJIupOBaHuUs KaueCTBA
CpeabL OoKpyKatoten cpeapl. CaHUTapHO-TUTUEHUYECKHE HOPMATUBBI M CIIOCOOBI
OLIEHKH KauyecTBa BO3/yXa, BOJbI, TOYB.
10 3arpssmeHHe 3arpsizHeHue arMocepbl IPU CKUTAHUN PA3IUYHBIX BUI0B TOILJIMBA




aTMoc(epHOro Bo3ayXxa
IpH C)KUT'aHUN
Pa3INYHbIX BUOOB
TOILJIMBa

OcHoBHbIE BUIbI HICKOTIAEMOT'0 TOIIJIMBA, 3aTPSA3HAIONINE BEIIeCTBA,
oOpa3yromuecs Ipyu UX CKUTaHUH. BiusiHue Ha NPUPOAHYIO Cpeny U
3/I0pOBbE YETIOBEKA.

Pacuer macchl 00pa3yronmxcs BEIECTB.

11

Onpenenenue ycaoBHil
cOpoca CTOYHBIX BOJI B
BOJHBIE OOBEKTEI

Omnpenenenue ycIoBHi cOpoca CTOYHBIX BOJ B BOJHBIC OOBEKTHI

Buipl CTOUHBIX BOJI, YCIIOBUS UX OTBEICHHS B BOJHBIC 00BEKTHI. Pacuer
HEOOXOMMOM CTETNICHH OYMCTKHA CTOYHBIX BOJ, JIOIYCTHMOM
KOHIICHTPAIIUU 3arpsA3HIONINX BEIIECTB B CTOUYHBIX BOJIaX, HOPMAaTHBHO
JOTTYCTUMBIN COpOC.

Pemrenue 3anau

5.3. JJaGoparopHbie pabOThI

HanmenoBanne pasaciia

pJ;;ﬂ U TeMbI J1a00paTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX paboT
pabot
DKOJIOrHYECKIE Dkonorudeckue (pakTopsl U MX BIUSHUE HA KU3HEACITCILHOCTD
6 dakTophl U UX BIUgHUE |OPraHU3MOB
Ha xku3HeneaTenbpHocTh |Jaboparopuas pabora "Onpenenenue xKecTKocTH Bobl. Pacuer
OpraHU3MOB CYTOYHOTO MOTPEOJICHHS Kaabllusd U Maruus"
OreHka KayecTBa BOABI [0 CAHUTAPHO-MUKPOOHOJIOTHUYECKUM
MOKa3aTeNsIM
Ouenka kauectsa Boapl | THQeKmy, nepenaromuecs depes Boay. Hopmatusuele TpeGoBanus K
19 110 CAHUTAPHO- KaueCTBY NMPUPOIHBIX U MTUTHEBBIX BOJI MO 0AKTEPHOJIOTHICCKIM,
MHKPOGHOIOrHYecKkuM | BAPYCOIIOTHYESCKUM H [1apa3sHTOIOrHICCKUM ITOKa3aTessiM. MeToisl
TOKa3aTeIsIM MUKPOOHOJIOTHYECKOTO aHaNu3a BOIbI. bakTepruonornueckuii aHam3
MpUPOAHBIX BoA. OlLieHKa 3arpsi3HEHHOCTH BOJIBI 10 MHAUKATOPHBIM
MHUKpPOOpTraHu3MaM
OlleHKa KayecTBa OreHka Ka4ecTBa BOJBI [0 OPraHOJENITUYECKUM MOKa3aTesIM
13 IUTHEBOH BOJIBI 10 HopMmatuBHbIE TpeOOBaHUS K KQUECTBY MUTHEBOM BOJIBI.

OpraHoJICITUYCCKUM
IIoKa3aTciIsaM

Opranonentuyeckue mnokasareiau. OnpeneaeHe MyTHOCTH, LIBETHOCTH U
3amaxa BOJBI.

5.4. CamocTostenpHas pabota 00ydaromuxcs

Ne | HaumenoBanue pazaena .
ConepxaHre caMOCTOSITEIIBHON pabOThHI
pa3l| AMCUUIIIMHBI U TEMBI
Ucropust sxomnorun, | VICTOpHS 5KOJIOTHH, MECTO 4elloBeKa B buocdepe
1 MECTO YeJIOBEKa B [ToaroroBka k ompocam, U3y4eHHe TOTOTHUTEIbHBIX MAaTEPUAIOB IO TEME
ouocdepe
[Tomyasuy 1 SKOCUCTEMBI
[Tonynsuuu u "
2 3y4eHHE JOTIOJTHUTETBHBIX MAaTePUAIIOB IO TeME, MMOATOTOBKA K OIpocaM
9KOCHCTEMBI 1 TecTaM
5 - buotnueckuii 6amaHc YKOCUCTEMBI
3 MOTHHCCKUI OATTAHC | Plavyenpe 1OMOMHUTENBHBIX MATEPHAIIOB 110 TEME, MOATOTOBKA K YCTHBIM
OKOCHCTCMBL OIpOCaM U TECTaM
N3ydeHne NOMOTHATEIBHBIX MATEPHAIIOB TI0 TEME, ITOJATOTOBKA K YCTHBIM
4 CBolicTBa 2KOCHUCTEM ’
OIPOCaM U TECTaM
3aKOHBI 3aKOHBI TEPMOJIMHAMUKH B YKOCUCTEMAaX
5 TepMOTMHAMUKH B N3ydeHne JOMOTHATEIBHBIX MAaTEPHAIIOB TI0 TEME, ITOJATOTOBKA K YCTHBIM
HKOCUCTEMAX orpocaM 1 TeCTaM
DKOJIOFHUYCCKIE Dkonorudeckue (pakTopsl U UX BIUSHUE HA KU3HEACITEILHOCTD
6 | ¢axropsl u ux BaMsiHUE |OPTraHU3MOB

Ha XXU3HCACATCIBbHOCTb

CocraBieHue oTdera 1o J1abopaTopHoi paboTe, H3yueHHe MaTepHaIoB o




OpraHU3MOB

TEME, IOATOTOBKA K YCTHBIM OIIPpOCaM U TECTHUPOBAHHIO

I'mobanpHBIE IPOIIECCHI

['moGanpHbIE MpoLIeccH B Onocdepe: KIMMaTuYecKre N3MEHEHHUS,

B Omocdepe: (GIyKTyar 030HOBOTO CIOs
7 KJIMMAaTUUYECKUe W3y4eHHOE TOTIOTHUTENLHBIX MAaTePUAIIOB IO TeMeE, TIOJrOTOBKA K OIPOCcaM
U3MCHCHUS, U TeCTaM
(uryKTYyauu 030HOBOTO
cios
AHTpPOIIOreHHOE AHTPOIIOTEHHOE BO3/ICHCTBUE HA MPUPOIHYIO CPEIY U €r0 MOCIEACTBHS
8 BO3/ICHCTBUE HA [ToaroroBka JOKIIA0B, BEITIOJHEHUE TOMAIIHUX PACUCTHBIX 3aJaHUMH,
HPUPOIHYIO CPENY U €r0 |[OATOTOBKA K YCTHBIM OIIPOCAaM U TECTaM
IIOCJIC/ICTBHS
Hopmuposanue HopmupoBaHnue kauecTBa OKpYXKaromen cpeapl
9 | kxauecTBa OKpyKaromeii | 3HAKOMCTBO C IIPUPOJOOXPAHHBIM 3aKOHOIATEILCTBOM U HOPMATUBHBIMU
cpensl JOKYMECHTaMU
3arpsi3HeHUE 3arpsizHeHue atMochepbl IPU CXKUTAHUU PA3IMIHBIX BHJIOB TOIUIHBA
aTMocgepHOro Bo3ayxa | BelnoaHeHne JoMalIHUX pacueTHBIX 3a1aHUH
10 MIPU CKUTAHUH
Pa3IMYHBIX BHJIOB
TOILIHBA
Onpenenense ycnosuii | Onpesenenne ycaoBuii cOpoca CTOUYHBIX BOJ| B BOJAHBIE 00BEKTHI
11 | cOpoca crounbix Boa B | BblnonHnenue 1oOMalHuX pacyeTHBIX 3aJaHUI
BOJIHBIE OOBEKTHI
Ouenka xauectsa Bogpl | OllEHKa KauecTBa BOJbI 10 CAHUTAPHO-MUKPOOHOJIOrHYECKUM
12 110 CAHUTAPHO- IIOKa3aTcJIsIM
MHKPOGHOIOrHYecKnM | SHAKOMCTBO C HOPMATUBHBIMU JOKyMeHTaMu. OdopmiieHue oTyera rno
MOKA3aTEIISIM nabopaTopHoi paboTe
OlLieHKa KayecTBa OrieHKa KayecTBa BOBI 110 OPTaHOJICIITUYECKUM TOKa3aTelsIM
13 IMATHEBOM BOJIBI 11O 3HAKOMCTBO C HOPMATUBHBIMU JOKyMeHTamMu. OdopmiieHre oT4yeTa mo

OpPraHoJICOTUYICCKUM
IIOoKa3aTciIsiM

nabopaTopHoii pabote




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpaMMoii TUCHUTUIMHBI TPEIYCMOTPEHO MPOBEICHNE JIEKIIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOI TeOpEeTUYECKUI MaTepuall, MPAKTHUYECKHUX U JJAOOPATOPHBIX 3aHITHIM, IPeNoiaratolnx
3aKperieHre U3y4eHHOTro MaTepuania u (GOpMHUpPOBaHKE Y 00yYaIOIINXCs HEOOXOIUMBIX 3HAHUM, YMEHHH U
HaBbIKOB. Kpome Toro, BayKHEHIIINM 3TarioM U3y4eHUs AUCLHUILIMHBI SBJISETCS CaMOCTOsATENbHas paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHM.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YEeHHE TEOPETUUECKUX BOIPOCOB 110 BCEM TEMaM JUCIUILINHBI,

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

- IOATOTOBKA K JIAOOPaTOPHBIM 3aHATHUSM;

- IOATOTOBKA K BBIIOJIHEHUIO KOHTPOJIbHBIX paboT;

- BBITIOJIHEHHUE JIOMAIIIHUX 3aaHHI;

- IOATOTOBKA K 3a4eTy

Bce HeoOxoaumble MaTepuaibl Ui MOATOTOBKH K TEKYIIEH U POMEKYTOUHON aTTeCTallii UMEIOTCS
B MOODL (kypc «9K0J0THS»).

3aJI0rOM YCIIEITHOTO OCBOCHHS  AUCITUIUTMHBI « DKOJIOTUS SBISETCS 0053aTeIbHOE TTOCEIICHHE
JEKIIMOHHBIX, MPAKTUYECKUX U JJA0OPATOPHBIX 3aHSATHH.

Htorom n3yueHus TUCHHUIIITUHBI «DKOJIOTHS» SABJISIETCS 3a4€T. 3a4eT MPOBOJUTCS B YCTHOM (hopme

(cobecenoBanue). B ycroBUsSX TUCTAHIIMOHHOTO OOYYCHHSI IPOBOUTCS KOMITBIOTEPHOE TECTUPOBAHUE B
MOODLE

7. OueHOYHbIe MATEPHAJIBI VIS POBEAECHUSA TEKYIEero KOHTPOJISl yCIeBAeMOCTH Y IIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXCcs M0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIINH C yKa3aHUEM 3TAIOB X (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS AUCIIUIIIIMHBI

KOI[ 1 HAMMCHOBAHUC

Ne KonTponupyemsbie pa3aenbl AUCUUATLIAHbBI . Bun onieHouHOTO
HH/MKATOpa KOHTPOJIUPYEMOM
/11 (Motyis) cpencTaa
KOMIIETEHIH
HcTopus 5K0JIOTHH, MECTO YEJIOBEKa B .
1 p ’ YK-8.1 YCTHBIN OIPOC, TECTHI
o6uocdepe
2 |Ilomynsimuy U 9KOCUCTEMBI YK-8.1 YCTHBIN OIPOC, TECTHI
3 |buornyecknii 6amaHC IKOCUCTEMBI YK-8.1 VYcTHBIN onpoc, TECThl
4 | CaoiicTBa sKOCHCTEM YK-8.1 VY CTHBIN ONpOC, TECTHI
5 |3akoHBI TEpPMOJMHAMUKH B SKOCHUCTEMAX YK-8.1 YCTHBIN ONPOC, TECTHI
Okonorndeckue GakTopsl M UX BIUSHHUE HA .
6 ¢ P YK-8.1 VY CTHBIN ONIpOC, TECTHI

KHU3HCACATCIbHOCTE OPraHN3MOB

I'mo6anpHBIE IpOIIEcCH B Onocdepe:
7 |xaMMatudeckue U3MEHeHus, pIyKTyanun YK-8.1 Y cTHBIE ONIPOCHI, TECTHI
030HOBOT'O CJIOSI

AHTpONIOr€HHOE BO3JEHCTBHE Ha Y CTHBIE ONPOCHI, TECTHI,

8 VK-8.1
TIPUPOJTHYIO CPEy U €0 TOCIICICTBHS pelreHue 3aaa4
HopMmupoBaHue kauecTBa OK aroren
9 PMHP Py Karott VK-8.1 Pemenue 3amau
CpeIIbI
3arpsa3HeHre aTMOC(hEepHOTo BO3AYXa IPU
10 P (bep Ayxa fp VK-8.1 Pemenue 3amau
C)KHTAHUU PA3JIMIHBIX BHJIOB TOTUIMBA
Onpenenenue yCiIOBHUI cOpoca CTOYHBIX BO
11 pel y P a1 VK-8.1 Pemenue 3amau
B BOJHBIE OOBEKTHI
O1eHKa KauecTBa BOALI IT0 CAHUTAPHO- Oruer o 1ad0paTOPHON
12 |21 A p VK-8.1 paTop

MI/IKpO6I/IOHOTI/ILICCKI/IM IIOKa3aTCJIsiM paGOTe




13 O1ieHKa KauecTBa MUTHLEBOM BOJIBI 110 VK-8.1 Otyet mo nabopaTopHOit
OpPraHOJICITUYECKUM TTOKA3aTeIIsIM ' pabore
14 |3auer VK-8.1

7.2. TurnoBbie KOHTPOJIBHBIE 3aJaHUSI I HHBIE MATEPUAITBI TEKYIIIETO KOHTPOJIS yCIIEBAEMOCTH,
HEOOXOIUMBIC JJIs1 OIICHKU 3HAHUI, YMCHHI U HABBIKOB | (WJIH) OTBITa MPO(PECCHOHAIBHOMN JIEITeTHHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHNA B MTPOIECCE OCBOCHUS TUCITUTUTHHBI

[IpuMepsl TUTIOBBIX 33729 - JIJIsl IPOBEPKU CHOPMUPOBAHHOCTH UHIUKATOPA TOCTHIKECHUS
komrnereninn YK 8.1

1. Onpenenutd 3aTpaThl KUCIOPOAA U KOJMYECTBO BHIOPACHIBAEMBIX Ta3000pa3HbIX MPUMECEd  MpH
CKUranmy 32 THIC. TOHH CIIAHIIEB € diIeMeHTHBIM coctaBoM: C — 68 H-9, 0 -16,5, N-1,5, S-5,0%.
Kakas macca npeBecunbl 6epe3sl ¢ xummuueckuM coctaBoMm: C- 50,2, H- 6,3, O- 43,0% nomkHa ObITh
CHUHTE3UPOBAHA B JIeCy JIJIsl O IepKaHus Oajlanca B OMOTEXHOLIEHO3€e?

2. Omnpenenuthb KoaudecTBO oOpa3zyromierocs CO2 u BOJbI MPU CKUTAHUU 26 ThIC. TOHH
npupoHoro raza (meran — 80, mpoman — 20%). Kakas momaas mTuXTOBOro jieca HeoO0Xoauma JJis TOTO,
4TOOBI TOTPEOUTH TAKOE KOJTMYECTBO YTIIEKHUCIIOTO ra3a , €CJIM  XUMHYECKui coctaB ApeBecuHbl C- 50,4;
H- 6,0; O- 43,1%, a rogoBoii npupocT coctasiser 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 cmemenust — 0.8, KOHIICHTpaIUs
mean B Boge peku — 0.0002 mr/m, ITJIK — 0.001 mr/n? Paccuurath npeaensHO TOMYCTUMBINA cOpoC.

4. CTo4HBIC BOJBI COJIEPKAT TUOYTUIIOBBII AGHP, TUMETHIAMAH W AUMETUIIKETa3HH B
koHneHnTpanusax 0.017 mr/m, 0.009 mr/a u 0.01 mr/a coorBeTcTBeHHO. Pacxon crounsix Bog — 90 m3/c,
pacxon BojsI B peke — 1900 m3/c, koadpunment cmemenus — 0.9. B Boje BooToka nepeunciieHHbIe
BemecTBa oTcyTcTBYIOT. [1JIK nubyTrmosoro a¢upa — 0.0015 mr/in (toxcukonoruueckuit JIIB, 2-it kmacc
omacHocTH), auMmetunamuHa — 0.005 mr/n (tokcukonormueckuii JITIB, 3-i k1. omacHOCTH), a
mumetmiikerasuaa — 0.01 mr/n (tokcukonoruueckwmii JITIB, 1-i k1. onacHOCTH). MOXKHO I COpackiBaTh
CTOYHBIE BOJBI O€3 OUMCTKHU?




7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLIETILHUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PEIIATh CII0KHbIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U J]aBaTh UM KPUTUYECKYIO OLICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNHN HAYYHBIX U MPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyIHEeHUH BBIOUpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPaATyphl, PEKOMEHIOBAHHON paboveii mporpaMmoii;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICTIIUAX WU HAITPABJICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa 1moj; pyKOBOJCTBOM IMPENOIAaBATENS HA TPAKTUICCKHUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYJIOBIICTBOPUTEIHHOY
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITeNIbHOCTH, XapaKTEPU3YIOIINX 3TaIbl (POPMUPOBAHUS KOMIETEHIIUN B TPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
IIpumepHBIE TEMBI K 3a4ETy:

03N U KW —

. OCHOBHBIE 3TaIbl B UCTOPUH IKOJOTHH.

. Ilpeamer sxosorun. bruocucTeMpl HAOPTaHU3MEHHOTO YPOBHS

. I[lommynsIOHHBIE CHCTEMBI M UX XapaKTEPUCTHKH.

. CocraB sxocucremsl. buonenos u 6uoron. [IpocTpancTBeHHAs CTPYKTYpa SKOCUCTEM
. CBoiicTBa sxocucTeMsl. [I[ppuHIMI SMepKEHTHOCTH.

. OGpa3oBaHue 1 pa3IoKeHUE OPTaHUYECKHUX BEIIeCTB B Onocdepe.

. BsaumopeiicTBre aBTOTpO(HBIX U TeTePOTPO(HBIX MPOLECCOB.

. [IpoayKIIMOHHO-IeCTPYKIIMOHHBIN OanaHc B Ouocdepe.

9. Camoperymnsmus 3xocucteM. OOpaTHbIE CBS3H

10. CTabUIIbHOCTH DKOCUCTEM.

11. Tunel yCTOMYUBOCTH SKOCHCTEM.

12. DxonorudecKkue CyKIeccuHu.

13. IIpu4uHBI U TUTIBI CYKIIECCUH.

14. HazemHBIe 1 BOJTHBIE DKOCHCTEMBI

15. AHTpONOreHHbIE SKOCUCTEMBI: TOPOJT U arpOIKOCUCTEMA.




16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.

OTnnums IMPUPOAHBIX S9KOCUCTEM OT aHTPOIIOTCHHBIX.
3aKOHBI TEPMOANHAMHKU B DKOCHUCTEMAX.

OuTponus. CiocoGHOCTh TPUPOIHBIX CUCTEM COXPAHITh YHOPSAI0YEHHOCTb.

KauecTBo sHepruu u skceprusi.
[Ipeobpa3oBanue FHEPTUH B )KUBOK MaTEpUU.

. Tpouueckue nenmu.

Tpoduueckue yporuu. 3akoH JIunnemana
DKOJIOTHYECKHE MUPAMUIBIL.

DHepreTuvecKre TUIIbI SKOCUCTEM.

Cpena obuTaHus U yCIOBUS CYILIECTBOBAHUSI.
Krnaccudukanus skonorndeckux GakTopos.
AOGuoTHYECKHE KOJIOTHYECKHE (PAKTOPHI.
AHTaroHUCTHUYECKHE OTHOIICHHUSI B IPUPOJIE.
HeanTaronucruueckrue OTHOIICHUS B IPUPOIE.
Dxonoruueckue Hu. [Ipasumo I'yase.

3aBHCHUMOCTh KU3HCACATCIIBHOCTH OpraHu3sMa OT KOJIMYECTBCHHOI'O 3HAUYCHU A
3KOJOTrH4€CKOIro (baKTopa

DKkonoruyeckas miIacTHYHOCTb.
CTeHOOMOHTHEBIE U 3BpI/I6I/IOHTHLIe OpraHu3MBI.
3aKOHBI MHWHUMYMa U TOJICPAHTHOCTHU.

35. JlumuTupytomnye SKoJorudeckre (pakTopsl U UX 3HAYEHUE [ PUPOJOOXPAHHON
JeSTeTLHOCTH.

36.
37.
38.

39.
40.
. AHTpOIIOTeHHOE 3BTPO(YUPOBAHUE BOJTOEMOB.
42.

41

CoBMeCTHOE BIUSHUE W KOMITCHCAIUS YKOJIOTHIECKIX (DAKTOPOB
Kinumarndeckue n3aMeHeHHs: BO3MOXHBIE IPUYMHBI U TTOCIICICTBUS
«O30HOBBIE ABIPBI».

KucnoTabie m1oxmm.

Bupl 3arps3HeHus: okpyxKaroien cpeibl

Bripy0Oka siecoB. [lerpaganyst Ha3eMHBIX 9KOCUCTEM.

7.4.2. IlpakTudeckue 3afaHus AJs MPOBEICHHSI TPOMEKYTOUHOM aTTeCTallMy 00yJaroIuXxcs

He

MIPEAYCMOTPEHBI

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (Ipyu HaTHYKH)
KypcoBbie paboThl (IpOEKTHI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Meroauyeckne MaTepuasl, ONpeIeSOIne MPOLeaypsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unum) onbpIiTa NPO(heCCUOHATBHON e TEIbHOCTH, XapaKTEPHU3YIOIIUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUH
[Ipouenypa npoBeneHNs IPOMEKYTOUHOMN aTTeCTAllMU U KOHTPOJIS YCIIEBAEMOCTH
periaaMeHTHpYyeTCs JOKalIbHBIM HOpMAaTUBHBIM akToM. [Iporienypa onenuBanus GopMUpOBaHUS
KOMIETEHIMH TP MPOBEIEHNUHN TEKYILEro KOHTPOJIA MpUBeAeHa B 1. 7.3. TUIOBBIE KOHTPOJIbHBIE 3a/laHUs
TEKYILEro KOHTPOJIs IpUBeAEHHI B 1. 7.2. [IpoMexyTodyHas aTTecTanus MpoBoUTCs B (hopMme 3auera. 3aueT
IPOBOJUTCS B yCTHOU opme (cobeceroBanue). B yclnoBusX qUCTaHIIMOHHOTO O0Y4YEHUs IPOBOJUTCS
KomIbloTepHoe TectupoBanue B MOODL.

7.6. Kputepun orieHuBaHus cpOpMHUPOBAHHOCTH KOMIETEHIIUN MTPH MTPOBEIEHUH MPOMEKYTOUHON

aTTecTalnn
YpoBEeHL OCBOCHHUS U OIIEHKA
Kpurepun OreHka OreHka
«HEYOBIECTBOPHUTEND | «ymoBieTBopuTenbH | OLlEHKa «XOpOoLIo» O11eHKa «OTIUYHO)
OLICHUBAHUS
HO» o»
«HE 3aYTEHO» «3AYTEHO)




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOIPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKHUE 3a1aHUS
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/«3aYTEHOY BBICTABJISIETCS, €CITH CpeHee apru(PMETHIECKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yI0BIETBOPUTEIHHOY/ «3aUTEHOY BBICTABIIACTCS, €CITU Cpe/iHee apuMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBLHO-TEXHUYECKO0e o0ecneuyeHne TUCIUIITIMHBI (MOXYJIs1)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
. HK3EMILISAPOB/3JIEKTP
n/m yu4eOHO-MEeTOINYECKON JTUTEepaTyphl

oHHbI anpec IbC

OcHOBHAS JJUTEPATYPA

«"opHbIlity, 2015

[TamxeBuu M. A., HcakoB A. E., Ilerpos . C., ITerposa T. A., Dkomorus,
1 |Cankr-IlerepOypr: HanmoHanbpHbINM MUHEPATBHO-CHIPHEBON YHUBEPCUTET

http://www.iprbooksh
op.ru/71711.html

[BerkoBa JI. U., AnexceeB M. U., Kapmazunos @. B., Heseposa-/[3uonax E.

2 B., IIsetkosa JI. 1., Oxonorus, Cankt-IlerepOypr: Hosiii sxypHai, 2012 109
JonoHUTeIbLHAS JUTEPATYpa
Jlapnukun B.B., I'yce K.I1., IIpombiniuiennast sxosiorus. JlaboparopHsiii hitps:/fwww.studentli
! npaktukym, Mocksa: HI'TY, 2011 brary.ru/book/ISBN9
PAICTHEYM, ' : 785778216020.htm|
Hosuxkos B. K., Metoauueckue peKOMeHIAINH 110 MPAKTUYECKUM
1 (ceMUHAPCKUM) 3aHATHUSAM I10 TUCIHHUILINHE « DKOJOTHS M HHKEHEpHAs http://www.iprbooksh

aKajieMus BOJHOro TpaHcnopta, 2020

3aiuTa oxpy;xaromeﬁ CpCabl», MockBa: MockoBcKas rocyaapCcTB€HHas

op.ru/97315.html

OObyuaromuecs u3 ynciia uHBaIUI0B 1 nul ¢ OB3 oOecnieunBaroTCs meyaTHHIMU U (W)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamu B popmax, aIanTHPOBAHHBIX K OTPAHUYECHUIM UX

340pPOBbA.

8.2. Ilepeuenn pecypcoB HH(DOPMALIMOHHO-TEIEKOMMYHHKAITMOHHOM ceTu « IHTepHeT», HEOOXOAUMBIX IS

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN aJpec pecypea

Oxonorudeckuil nopran Cankr-IlerepOypra

www.infoeco.ru

Od¢ununanbHblil callT MuHUCTEpCTBA IPUPOIHBIX PECYPCOB U
skosoruu PO

www.mnr.gov.ru

Od¢unnanbubiii cait @enepaibHOMN CITYKOBI 1O
TUAPOMETEOPOJIOTMH U MOHUTOPUHTY OKPYXKAIOIIeH cpeibl
(Pocrunpomer)

www.meteorf.ru

CrnipaBouHO-TIpaBoBOM pecypce «Komekc"

www.kodeks.ru

8.3. IlepeueHb coBpeMeHHBIX TPO(GECCHOHATBHBIX 0a3 TaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

OneKTpOHHO-0MOIMoTeUHas cucreMa usnarenbera "KoHcynbTaHT
cryaeHTa"

https://www.studentlibrary.ru/

EnuHbIi 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

®enepalnibHbII 00pa3oBarenbHbINA opTan "EquHoe okHO ocTyna K
o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Hayunas snextponnas 6ubnmoreka eELIBRARY.RU

Hayunas syiekTpoHHast
oubmmoreka eLIBRARY.RU

DNeKTPOHHO-0MOIMoTeuHas cucreMa uznarenbcrsa "FOPAUT"

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

DIIeKTpOHHO-O0MOIMoTeuHas cucteMa n3arenscrna "Jlans"

https://e.lanbook.com/

DnekTponHas 6ubimortexka Upouc 64

http://ntb.spbgasu.ru/irbis64r_p
lus/

Cucrema aucrannmonsoro ooyuenus CITI6I'ACY Moodle

https://moodle.spbgasu.ru/
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8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTUMA, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00Pa30BaTEIILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3UOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MporpaMMHOIo obecreyeHus

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE WJIK CBOOOTHO
pacrnpocTpaHsieMoe)

LibreOffice

CB0OOIHO pacpoCTpaHsIEMOe

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHUE TUCIIUTLTAHBI
Caenenust 00 OCHAICHHOCTH Y4EOHBIX ayIMTOPUI U MOMEIICHUN JJIsl CAMOCTOSITEIbHON PabOThHI

HaumeHnoBanue yueOHBIX ayJUTOPHUI U
MOMELLEHUH /1711 CAMOCTOSATEIbHOU paboThl

OcHaieHHOCTh 000PYIOBAaHUEM U TEXHUICCKUMU
cpelcTBaMu OOyueHuUs

50. YuebOnast mabopatopus BOJOIIOIb30BAHHSI
2-s1 KpacHoapmeiickas yi. 1. 4
Ayn. 401

Moiika nabopatopnas. Cymuika st IOCy/Ibl
naboparopHas. byrsuin 101.YnakoBka GpuiabTpoB
OymaxHbIX nuameTpom 100 MM.

YnakoBka GuiIbTpoB OyMaxkHbIX 1uameTpoMm 120 Mm.
®oromerp KOK-2MII. Cnexrpodorometp [13-5300.
Krosetsl. [Inockomonnas konda 300 M. pH-metp
Hanma. Crakanst 100 mi. Jlep>karenu st Or0peToK.
Hepxarenu mist PH-meTpoB. MUKpPOOIOpETKH.
bropetku. brok snextpoaos amoMuHueBbix. CTakan
JUTsE OJI0Ka AJIEKTPOAOB. BeImpsMuTenb Toka.
Bub6porpoxot [13-6800. Konba konnueckas
mockoaoHHas 300 mi. Crakan 100 mi. Bropetka ¢
nepskateneM. Kononku GuibTpalioHHbIE.
HNonoobmMeHHas cMona

MarnuTHas Melanka ¢ MemarelsaMu. TexHuYecKkue
Bechl 500-M.

50. YyeOHble ayAUTOPHUH IS IPOBEICHUS
NPaKTUYECKHUX 3aHITHH, KypCOBOTO
POEKTHPOBaHUS (BBIIOIHEHUSI KYPCOBBIX paboT),
IPYNIOBBIX U UHIAMBUAYAIBHBIX KOHCYIbTALUH,
TEKYILLETro KOHTPOJIS U MPOMEXKYTOUHOMN
aTTecTalluu

KommiekT MynbTUMeInitHOr0 000pyI0BaHUS
(mepcoHaIbHBIM KOMITBIOTEP, MYJIbTUMEUITHBIN
IIPOEKTOP, FKPaH, ayJIn0-CUCTEMA), TOCKA, KOMILJIEKT
y4aeOHOM MeOenH, MOAKITI0UYEeHNEe K KOMITBIOTEPHOM
cetu CII6OI'ACY, Beixon B UHTEpHET

50. YyeOHble ayAUTOPHH JIIsl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast aymuTopus AJis TPOBEICHUS 3aHATHI
JIEKIIMOHHOTO TUMA, KOMIUIEKT MYJIbTUMETUHHOTO
obopynoBaHus (IEpCOHABHBIN KOMITBIOTED,
MYJIBTUMEANHHBIA  TIPOEKTOP, IKPaH, ayJAHO-CUCTEMA),
JI0CKa, SKpaH, KOMIUIEKT yuyeOHOI Mebenw,
nojkItoueHue Kk kommnbtotepHoit cetu CIIOI'ACY,
BbIX0J B IHTEpHET

50. ITomerieHus A1 CAMOCTOSITEILHON pabOThI

[Tomenenue 17151 CaMOCTOSITENILHOM pabOTHI
(unTanbHbIN 3a1 6ubnuoreku, ayn. 217): [IK-23 mr., B
1.9. 1 .- IIK gms oun ¢ OB3 (cucteMHbIi 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C MOJKIIOYEHUEM K
cetu «MHTEepHET» U 0OecrieueHueM JJOCTyIa B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.




Jst maBanuaoB u auil ¢ OB3 obecrieunBaroTCst crieluaibHbIC YCIOBHS IS TOTYICHUS
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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