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1. Heaun, 3a7a4m ¥ IJIaHUpPYyeMble Pe3yJbTaThl 00y4YeHHs M0 AMCHUILIHHE

K ocHoBHBIM 1es1sIM OCBOCHHMS TUCUUIUTHHBI «[IpupogooxpanHbie OMOTEXHOIOTHIY CIeIyeT
OTHECTH CJIEIYIOLIHE!

— U3y4eHUE IKOJOTUICCKOTO MOTCHIINAIA OUOJIOTHUECKUX CHCTEM;

- U3yYCHHE MPUMEHEHHs] OMOTEXHOJOTHH IJIsi pElIeHHUs MpoOJieM OXpaHbl OKpYKaroIei
Cpenbl.

K ocnoBHBIM 3amagam ocBoeHHs AucUMILIUHBL «[IpupomooxpanHbie OHOTEXHOJIOTUM»
CJIelyeT OTHECTH:

— O3HAKOMJICHUE C OMOTEXHOJOTUYECKIM IMOTSHIIMAIOM MUKPOOPTaHU3MOB;

- U3y4YCHHE TEXHOJOTUYECKHX OCHOB MIPUPOI0OXPAHHBIX OMOTEXHOIOTHIA.

O6yuenne mno aucuumuHe «lIpupogooxpaHHbie OHOTEXHOIOTHH

HAIpaBJIEHO Ha
dbopMUpOBaHUE y 00YJIAFOIIUXCS CICAYIOIINX KOMITETSHITUH:

Koa 1 HauMeHOBaHNe KOMIIETEHIIUIA I/IHIII/IKaTopr JOCTHIKCHUSA
KOMIIETCHIIU U

NOIIK-1.1. YMmeer npuMeHsITH

OIIK-1. CnocoGeH y4nuThIBaTh COBPEMEHHbBIE
TEHJICHIIMU PA3BUTHS TEXHUKU U TEXHOJIOTUH
B 00J1acTH TeXHOC(EPHOU OE30MaCHOCTH,
M3MEPUTEIbHON U BBIYUCIUTEIBHON TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTHH MPU
pelIeHUH TUTIOBBIX 3a/1a4 B 00J1acTH

COOTBETCTBYIOIINH (PHU3HKO-MaTeMaTHIECKUI
anrmapar npH peleHny npoQecCuoHaTbHBIX
3a1a4

NOIIK-1.2. YmeeT npuMeHsTh

npodecCuoHaIbHOMN 1S TeIbHOCTH,
CBSI3aHHOM C 3alIUTON OKPYKAIOLIEH Cpelbl U
oOecrieyeHreM 0€30I1aCHOCTH YEJI0BEKa;

MCTO/JIbI aHAJIM3a 1 MOJACIIMPOBAHUA,
TCOPCTUYCCKOI'O U SKCIICPUMCHTAJILHOI'O
HCCJICAOBAaHUA IIPU PCILICHUN

HpO(l)eCCI/IOHaJ'IBHBIX 3aJa4

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Hucuunnuna «lIpupomooxpaHHble OHMOTEXHOJOTHHM» OTHOCHTCA K YHCITY Y4eOHBIX
TUCIUIIINH 00s3aTenbHOoM yacT bioka 1 «/{uciumninael (MOAYIH)» U BXOJUT B 00pa3oBaTeNbHYIO
IporpaMMy MOArOTOBKH OakajaBpoOB.

OTa AUCHUIUIMHA CBsi3aHa co cienyronmumu auctumumaamu OOIT:

«Okonorusa», «bezonacHOCTh KU3HEAEATEIbHOCTHY, «lIpoMbluieHHas skonorus», «llpuMenenue
HaWJIy4lIUX JTOCTYIHBIX TEXHOJIOTHUH B OXpaHE OKPYXKAIOLIEH CPEeabI».

3. CrTpyKTypa u coaepkaHue IJUCHUILTHHBI

OO6mast TpyAOEMKOCTh AUCIUIUIMHBI COCTaBIsieT 2

aKaICMHUYCCKUX Yaca.

3a4eTHBIE CIMHUILI, T.€. 72

3.1 Buabl yueOHOI padoThl M TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

Ne Biia vae6Hoiil pasorThI KoanuectBo CemecTpsbl
n/n ry P 4acoB 3

1 | AyanTopHble 3aHSTHSA 36 36

B Tom uncie:

1.1 | Jlekium 18 18
1.2 | CemuHapcKkue/mpaKTHUECKUE 3aHITUS 18 18
1.3 | JlabopaTopHbIe 3aHATHS

2 | CamocTosiTe1bHasi paboTa 36 36




B ToM uucie:

2.1 | Pedepar
3 | IIlpomexkyTouHasi aTTecTanus
3auet/aud.3auer/sIK3aMeH 3a4yer 3a4eT
Hroro 72 72
3.2 TemaTn4yeckuii NJIaH M3y4YeHHs TUCIUNIMHBI
(mo popmam oOyueHUs)
3.2.1. Ounas popma oOydeHUs
TpynoeMKocTh, 4ac
AynuTopHas paéora E
o 2 o S<] 29| E¢E
= = < =l = = N o= 5 o
Ne Pa3nesibl/TeMbl S = = E g E| £ 28 2
n/n JUCHMIJINHBI a s 25 2| 8 = 8 2 § o
= CEEl RS EZ|© 2
= [oF 5
1 Tema 1. BBemenue B aucLu- 8 2 2 4
wHy. OCHOBHBIC TIOHSTHS U
OCHOBBI OMOTEXHOJIOTUI
2 Tema 2. Dxonoro-6mosorude- 8 2 2 4
CKHE MEXaHU3Mbl  TPUPOIO-
OXPaHHBIX OMOTEXHOJIOTHI
3 Tema 3. buonoruueckas o4ucTka 8 2 2 4
CTOYHBIX BOJI
4 Tema 4. buonoruueckas o4ucTka 8 2 2 4
1 JIe30]I0paIys ra30-BO3IYIIHBIX
BEIOPOCOB
5 Tewma 5. [lepepaboTka opranuue- 8 2 2 4
CKHX OTXOJIOB
6 Tema 6. buopemenuanus moyus 8 2 2 4
7 Tema 7. ®uropemennanus 3a- 8 2 2 4
IPA3HEHHBIX BOJI
8 Tema 8. CrocoOBI OYHMCTKHU 3a- 8 2 2 4
TPA3HEHHBIX CPel OT HeTempo-
JIYKTOB.
9 Tema 9. buonorudeckoe ynane- 8 2 2 4
HUE TSHKEIBIX METAIOB B ITOY-
BEHHBIX U BOJIHBIX CpeJllax
Hroro | 72 18 18 36

3.3

Tema 1. BBegenne B pucuuniinay. OCHOBHBIC IOHATHSI H OCHOBBI OHOTEXHOJIOTH I

Conep:xxanue TUCUMIJIMHBI




OcCHOBHBIE PUHIIUIIBI ¥ IOHSTUS IPAMEHEHUS] OMOTEXHOJIOTH JIJIsl pEIICHHUS
XO3SUCTBEHHBIX 33/1a4. TeXHOIOTHYECKHl MOTEHIAal MUKPOOPTaHU3MOB, SH3HMOB,
MaKpoopranu3MoB. Perienue npo6ieM 3K0JI0THH € TOMOIIbIOONOTEXHOIOTHH.

Tema 2. IK0/10r0-0H0JI0THYECKHE MEXaAHU3MbI IPUPOIOOXPAHHBIX OMOTEXHOJIOTH I

PazButue npuponooxpanHubix 6uotexHoiorui. [lpodiema 3arps3HeHust BOJOEMOB U
TOPOJICKUX CTOKOB. bronornueckoe BeJieHUE CeNbCKOro Xo3siicTBa. buoBoccranonienue,
Oouoxerpananus U OuornepepadoTKa.

Tema 3. BuoJjiornyeckast 0O4UCTKA CTOYHBIX BOJT

[TpuHIUIIBI 1 METOIBI OYMCTKH CTOYHBIX BOJ. AHa poOHas 1 a3poOHast OnoIorunuecKre
OUYHCTKU CTOYHBIX BOJI. T€XHOIOTHYECKUE CXEMbI OMOIOTUYECKOW OUUCTKUA CTOYHBIX BO/I.

Y naneHnue OMOTEHHBIX JIEMEHTOB M3 CTOYHBIX BOJI. O0E3BOKUBAHUE OCATKOB OUHUCTHBIX
COOPYXKEHHUI.

Tema 4. Brnosornyeckasi 0O4MCTKA U 1€3010Pallusi Ia30-BO31YIIHBIX BHIOPOCOB

buonoruueckas ouncTka u Ae30/10palys ra30-BO3AyIIHBIX BEIOpocoB. Dusnueckue,
XUMHUUYECKHE U OMOJOrMYeCKHE METO bl OYMCTKH BO3/1yXa U T'a30-BO3YIIHBIX BEIOPOCOB.
MuxkpoOuonoruyeckue MeTo bl Ae3010palliy T'a30B.

Tema S. [lepepaboTka opranHnyecKux 0TX010B

[TepepaboTka opraHu4ecKux 0TX010B. MUKpoOHOIornueckas rnepepadoTka OpraHm4ecKux
0TX0/10B. BepMuUKy/IbTHBUPOBaHNE U BEPMUKOMIIOCTUPOBAHUE.

Tema 6. buopemenuanusi no4B

[lonsTre GuopeMearauy U METOJIbI OUMCTKHU 3arpsi3HEHHBIX 104B. HeOnonornueckue
METO/IBI in situ 1 on situ. buonorunyeckne 1 KOMOMHUPOBAHHBIE METO/IbI pEMEIUALINH.
buonpenaparsl. OCHOBHBIE 3Talbl OMOPEMEINALMOHHBIX PaboT.

Tema 7. duTopeMeauanus 3arpsi3HEHHbIX BOJ

MeTo bl OUMCTKH 3arpsiI3HEHHBIX BOJI U MIOYB PaCTEHUSIMU U BOJOPOCIAMU. buonpyasl u
ruipoOoTaHNYECKUe TUToMmaaku. PuTopemMenuanus u ee BUIbl: PUTOIKCTPAKIUS,
¢uToTpaHchopmanus, puroaerpananus, puroncnapenue, GpuTocTadmIn3anus, pusochepHas
OnopemenuaIus.

Tema 8. Cioco0bl 0UMCTKY 3arpsi3HEHHBIX cpell 0T HeQTenpoaAyKTOB.

MeTobl OUHUCTKU BOJI M ITOYB OT HePTenpoayKToB. Mcrnonb30BaHue MUKPOOPTaHU3MOB U
HH3UMOB JIJIsl OYUCTKHU MPUPOJTHBIX Cpel OT HEPTENPOTYKTOB.

Tema 9. Buosornyeckoe yaajgeHue TAxKeJIbIX METANJIOB B IOYBEHHBIX H BOAHBIX
cpenax

ITpobnema 3arpsi3HEHUS MOYB U BOJIOEMOB TSXKEJIBIMU METaUIaMH. TeXHOIOTUS
NPUMEHEHHS] MUKPOOPTaHU3MOB ISl CHUKEHMSI CO/IEP KAHUS TSXKENbIX METAJNIOB B BOJIOEMAxX U
MoYBax.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mIpakTHIECKUE 3aHATHS

Tewma 1. Begenue B qucuuruinay. OCHOBHBIE IOHSTHS U

OCHOBBI OMOTEXHOJIOT I

Tema 2. DKx0110r0-0M0IOTHYECKHUE MEXAHU3MBI IPUPOTIOOXPAHHBIX OMOTEXHOIOTHIA
Tema 3. buomornueckass OUuCcTKa CTOYHBIX BOJI

Tewma 4. buonorudeckasi O4YMCTKA U JIE300pAIHsl Ta30-BO3AYIITHBIX BHIOPOCOB

Tewma 5. [lepepaboTka OpraHMYECKUX OTXOI0B

Tema 6. buopemennanus nous

Tema 7. @utopeMenuanus 3arpsa3HEHHBIX BOJI

Tema 8. CriocoObI OYMCTKY 3arpsSI3HEHHBIX CPEI OT He(PTEPOTyKTOB.

Tema 9. buonmornueckoe ynajieHue TSHKETBIX META/UIOB B ITOYBEHHBIX M BOJIHBIX Cpeiax



3.4.2. JlabopaTopHbIe 3aHATHS
He npenycMmotpeHsl.
3.5 TemaTnka KypcoBBIX MPOEKTOB (KYPCOBBIX padoT)

He npegycmoTrpensl.
4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1 Hopmatusnbie 1oKyMeHTbI 1 'OCTsb1

1. CanlluH 2.1.3684-21 "CanutapHo-3111€MHOJIOTHYECKUE TPEOOBAHUS K COICPKAHUIO
TEPPUTOPUIN TOPOACKUX U CEIbCKUX MOCENEHUH, K BOJHBIM 00BEKTaM, MUThEBOU BOJIE U TUTHEBOMY
BOJIOCHAOKEHUIO, aTMOC(EPHOMY BO3IYXY, IIOYBAM, JKUJIBIM MTOMEIIEHUSM, IKCIUTyaTallHH
MIPOM3BOJICTBEHHBIX, OOIIECTBEHHBIX TTOMEIIICHHA, OPTaHU3aIlui U MPOBEICHUIO CAHUTAPHO-
MIPOTUBOIMHUIEMUUECKHUX (TPOPHITAKTUHIECKUX ) MEPOTTPUSATHI".

URL :https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21 _territorii.pdf

2. CnpaBounuku HT:

URL.:https://www.gost.ru/portal/gost/home/activity/NDT

4.2  OcHoBHasi IuTEpaTypa

1. TInotnukosa, P. H. OCHOBBI IPHPOIOOXPAHHBIX OMOTEXHOJIOTUH. [IpaKTHKYM : ydeOHOE
nocobue / P. H. [Inotaukoga, O. JI. Memepskona ; moa pegakuueii [1. T. CyxanoBa. —
Boponex : BTYUT, 2021. — 99 ¢. — ISBN 978-5-00032-509-4. — TekcT :
AIeKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/254426 (nata obpamenus: 06.06.2023). — Pexwum goctyna:
JUIsl aBTOPU3. TOJIb30BATEIEH.

4.3  JlonmoJHUTeJbHAsI JUTepaTypa
2. 3arockuHa, H. B. Dkosorndeckass OHOTEXHOJIOTHS : y4eOHUK U MPAKTHKYM JIJIsl By30B
/ H. B. 3arockuna, JI. B. Hazapenko. — Mocksa : U3mparensctBo FOpaiit, 2023. — 99 c.
— (Bricuiee o6pazoBanue). — ISBN 978-5-534-16030-7. — TekcT : 3MeKTPOHHBIH //
OopasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530293
(mata obpamenus: 06.06.2023).

4.4  JjaexkTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl
He mpenycmotpeHo.

45 JluueH3uOHHOe ¥  CBOOOJAHO  pacHpoCTPpaHsieMOe  MPOrpaMMHOe
o0ecreyeHue
He npenycmotpeHo.

4.6  CoBpeMeHHbIe npodeccuoHATIbHBbIE 0a3bl JAHHBIX U HHGOPMALHOHHBIE
CIIPABOYHBbIE CUCTEMBI


https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://www.gost.ru/portal/gost/home/activity/NDT

1. Koncynsrant [lntoc
URL: https://www.consultant.ru/
2. UudopmanmonHnas cetsb «Texakcnepr»

URL.: https://cntd.ru/

5. MarepuajJbHO-TeXHHYECKOe o0ecreyeHne

[IpoBenenue JeKIU OCYIIECTBISIETCS B OOILIEYHUBEPCUTETCKUX ayJIUTOPHUSX, TAE IO
BO3MOXXHOCTH MOYKHO MPEAYCMOTPETh JAEMOHCTpaluio (UIBMOB, CIAWIOB WM HUCIOJIL30BaTh
pasznarounble Marepuaibl. [IpakThueckue 3aHATHS C MPUMEHEHHUEM MYJIbTUMEIUNHBIX CPEACTB
IIPOBOJSATCS B ayIUTOPUU (OCHAIIIEHA TPOEKTOPOM, SKPAHOM, CTOJIAMH, CTYJIbSIMH, TOCKOH).

6. MeToanuyeckue pekoMeH aluu

6.1 MeToanyeckue peKOMeHIAIUM /ISl MPENoAaBaTes 0 OPraHu3anuu
00y4eHus1

OCHOBHBIM Tpe6OBaHI/IeM K IIperiogaBaHri0 JUCHHUIIINHBI ABJIACTCA TBOpHGCKHﬁ, HpO6JIGMHO-
HHaHOFOBLIﬁ moaxon, HOSBOJI?IIOH_II/Iﬁ IMMOBBICUTH HMHTCPEC CTYACHTOB K COHACPKaHHIO y‘IC6HOl"O
MaTepuaa.

OcHoBHas (bopMa N3YUCHUS U 3aKPCIIJICHUS 3HAHUH IO ATOH JUCHUINIIMHE — JICKIIMOHHAA,
nabopaTopHas u npakTtudeckas. [IpernogaBaTens MOJDKEH MOCIEAOBATEIBHO BBIUUTATH CTYJIEHTAM
paa J'IeKI.[Hﬁ, B XOAC KOTOpPBIX CJICAYCT COCPCAOTOYNTb BHHMAHUC HA KIKOYCBBIX MOMCEHTAX
KOHKPETHOTO TCOPETHUYCCKOIr0o Marcpuajlid, a TaKKC OpraHHM30BaTb IMPOBCACHHUC IPAKTHUYCCKUX
3aHITHM TaKuM o6pa30M, 4TOOBI AKTUBHU3UPOBATH MBINUJICHUC CTYACHTOB, CTUMYJIUPOBATH
CaMOCTOSITENIFHOE H3BJIICYCHHE WMHU HEoOXOoIMMOW HHGOpMAIMM W3 Pa3IHYHBIX HCTOYHHKOB,
CpaBHI/ITeJ'ILHHﬁ aHaJlIu3 MCTOJOB pelHeHHﬁ, COIIOCTABJICHUEC  TIOJYYCHHBIX PpE3YyJIbTATOB,
(GOpMYITUPOBKY M apryMEHTAITUI0 COOCTBEHHBIX B3TJIAI0B HA MHOTHE CIIOPHBIE MTPOOIEMBI.

OCHOBy y‘le6HLIX 3aHATUM TI0 JUCHUIIIIMHE COCTAaBJ/IAIOT JICKIMH. B mnmpounecce O6y‘I€HHH
CTYJCHTOB HCIIOJNb3YIOTCS PAa3IMYHbIE BUJbI YYEOHBIX 3aHATUH (ayAUTOPHBIX U BHEAYIUTOPHBIX):
JICKOIUH, CCMUHAPCKHUE 3aHATHA, J'Ia60paTOpHBIe pa6OTI>I KOHCYJIbTAallUU U T.H. Ha MEPBOM 3aHATHUU I10
JAaHHOW y4eOHON IUCHUIUIMHE HEOO0XOAMMO O3HAKOMHUTH CTYAECHTOB C IMOPSAJIKOM €€ H3Yy4eHus,
PAaCKpbLITb MCCTO U POJIb AUCHUIUIMHBI B CUCTEMC HAYK, €€ IMPAKTHYCCKOC 3HAUCHUC, JOBECTU N0
CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

HpI/I NMOATOTOBKEC K JICKHUOHHBIM 3aHATUAM IIO KYPCY HeO6XOI[I/IMO npoaymars IJIaH €T0
MMPpOBEACHUA, COACPIKAHUC BCTyl'II/ITeJ'II)HOI\/JI, OCHOBHOW W 3aKJIIOYNUTEIBHOM YacTH JICKIINU,
O3HAKOMHUTBCA C HOBHHKaAMHU y‘{CGHOﬁ u MCTOHHHGCKOﬁ JIMTCPATYPBHI, HY6J'II/IK21L[I/I$[MI/I
HGpHOI{H‘-IGCKOfI nmeyatu 1o TEME JICKOMOHHOI'O 3aHATHA, OIPCACIUTb CpPEACTBA MATCPUATIBHO-
TEXHUYECKOr0 00ecIeyeHus JICKHUOHHOI'O 3aHATHA U HOPSAAOK UX HUCIIOJIB30BaHHA B XOAC UTCHUS
JICKITUH. Y TOYHHTH IIIaH MMPOBCACHUA IMTPAKTUUCCKOI'O 3aHATHA 110 TEME JICKIIHHU.

B X04€ JICKIIMOHHOT'O 3aHATHA IPCIIoAaBaTClib NOJDKCH HAa3BATb TCMY, y‘-ICGHBIC BOIIPOCHI,
O3HAKOMUTDH CTYJACHTOB C ICPCUYHEM OCHOBHOH U )IOHOJ'IHI/ITGJ'II)HOI\/'I JIATCPATYPLI IO TEMC 3aHATUA.

Bo BCTyHHTCJ’IBHOﬁ 4acCTHu JICKIIUHU 000CHOBATbH MECTO U POJib I/I3y‘-IaCMOI7I TCEMBI B yqeGHof/'I
JUCHUIINIMHE, PACKPBITh €€ IPAKTHUYCCKOEC 3HAYCHHUC. Ecim uuraercs He nepsasa JICKIUsA, TO
HCO6XOI(I/IMO YBA34aTh €€ TCMY C Hpezu;mymeﬁ, HC Hapymias JIOT'MKHU U3JIOKCHUA y‘-IC6HOFO Marepuraja.
Jlexuuto crneayeTr HayMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMy U KpYr TeX BOIPOCOB,
KOTOpBIE B €€ X0/e OyIyT pacCCMOTPEHBI.

B oOcCHOBHOW 4YacTM JIEKIIMU CJEAyeT PACKPBITh COJEp)KaHHE Y4YEOHBIX BOIPOCOB,
AKIICHTUPOBATH BHUMAHUC CTYACHTOB Ha OCHOBHBIX KaTCTOpUAX, ABJICHHAX UW IIPOLCCCAX,
OCOOEHHOCTSIX UX MPOTEKaHUs. PacKpbIBaTh CYHIHOCTh U COAEpKAHHE PA3IMYHBIX TOUYEK 3PEHUS U
HAayYHBIX TIOAXOJOB K OOBSACHEHHMIO Te€X WIM HHBIX SBIEHUH U MpoOLEeCCOB. Cne;[yeT
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apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO IMO3UIMIO IO CIIOPHBIM TEOPETUYECKHM BOIPOCAM.
[TpuBoauTe npHMeEpHl. 3azaBaTh MO XOAY HM3JIOKEHUS JICKIMOHHOIO MaTepuanga pUTOPUYECKUE
BOIIPOCHl M CaMOMY JiaBaTb Ha HUX OTBET. JTO CHOCOOCTBYET aKTHMBU3ALMHU MBICIUTEIbHON
JESATEIIBHOCTH CTYIEHTOB, IIOBBIIICHUIO HMX BHMMAaHMs M HHTEpeca K MaTepuany JIEeKLUH, e
conepxanuto. IlpernonaBaTens AODKEH PYKOBOAUTH PaOOTOW CTYIEHTOB IO KOHCIIEKTHPOBAHUIO
JEKIIMOHHOTO MaTrepHasa, NOJ4epKUBaTh HEOOXOAMMOCTb OTPAKEHUS B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUI U3y4aeMOoil TeMbl, 0CO00 BBIIESISI KATETOPUIHBIN ammapar.

B 3axmounTensHON 4acTu JIeKIMKU He00X0AUMO chOopMyIupoBaTh OOIIME BBIBOABI IO TEME,
PaCKpBIBAIOIINE COEPKAHNE BCEX BOIPOCOB, IIOCTABICHHBIX B JIEKIIMU. OOBSBUTH IUIAH 0YEPETHOTO
CEMMHApCKOr0 WM Ja0OpaTOpHOro 3aHsTUsA, JaTh KpaTKUe PEKOMEHJAlUH II0 HOJArOTOBKE
CTYACHTOB K CEMHHApy WU JlaboparopHoil pabore. OnmpenenuTb MECTO M BpEMsi KOHCYJIbTAllUU
CTYZAEHTaM, MOKEJaBIIUM BBICTYIIUTh Ha CEMHHApe C JOKJIaJaMHu M pedeparaMu MO aKTyaJbHbIM
BOIIPOCaM 00CYX/TaeMOI TEMBI.

Iesb mpakTHYeCKUX U Ja00pATOPHBIX 3aHATHI — 00€CIIeYUTh KOHTPOJIb YCBOGHHUS Y4€OHOTro
MarepHala CTyACHTaMH, paCIIMPEHUE U YIITyOJIeHHE 3HAaHU, TOTYYCHHBIX MU Ha JICKIHUSX U B X0J1€
caMoCTOsTeNIbHOW paboThl. [loBblieHHE >(PPEKTUBHOCTH MPAKTUYECKUX 3aHATUH J1OCTUTAETCS
IIOCPEACTBOM CO3/jaHHsI TBOPUYECKOW OOCTAHOBKHM, paclojararoiieil CTyJE€HTOB K BbICKA3bIBAaHUIO
COOCTBEHHBIX B3IVII0B M CYXAEHUH IO 00CYXJaeMbIM BOINpOCaM, KEJaHUIO y CTYICHTOB
nopaboTaTh y JOCKHU IIPH PEIICHUH 3a]1a4.

Ilocne kaxxaoro JEKIMOHHOIO, JIAOOPATOPHOIO W MPAKTUYECKOIO 3aHATHS CleNaTh
COOTBETCTBYIOILYIO 3alllCh B KypHaJlaxX ydeTa IOCEIIAeMOCTH 3aHATUN CTyJIEHTaMH, BBISICHUTH Y
CTapOCT Y4EOHBIX I'PYIIl MPUYUHBI OTCYTCTBHS CTYJCHTOB Ha 3aHATHsX. [IpoBOAUTH rpynmoBsie U
VHMBU1YyaJIbHbIE KOHCYJBTAllMU CTYJIEHTOB 10 BOIIPOCAM, BOHUKAIOIIUM y CTYJIEHTOB B XOJ€ UX
HOJrOTOBKHU K TEKYIIEH M MPOMEKYTOUHOM aTTecTaly o y4eOHOM AUCHUILUIMHE, PEKOMEH10BaTh B
MOMOIIb Y4eOHbIE U APYTUe MaTepUabl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

OreHKa BbICTABJISIETCS IIPEnogaBaTesieM U 00bsBIIETCS [TOCIIEe OTBETA.

[IpenonaBarenb, NPUHUMAIOIIMN 3a4€T MM DK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
IIPABWJIBHOCTH BBICTABJICHMSI OLIEHKH.

6.2 Meroanueckue yKazaHus JJis1 00y4al0UIUXCSl 10 OCBOEHHIO M CHUTITHHBI

Pabora crynenTa HampaBieHa Ha:

. U3YYEeHHE TEOPETUYECKOTO MaTepuasna, MOATOTOBKA K MPAKTHUYECKUM 3aHATHUAM U
BBITIOJTHCHHUE NPAKTUYCCKUX pa60T

. MOJTOTOBKA u BBITIOJTHEHHE TECTUPOBAHUS c UCIOJIb30BaHUEM
00111e00pa30BaTEeILHOTO MOpTaIa

. HamucaHue pedepara 1o MpeaaoKeHHON Teme

CamocrosiTenpbHasi paboTa CTYIEHTOB MPEACTABISIET COOOM BakHEWIIee 3BEHO YUEOHOTO
mporecca, 0e3 TPaBWIBHON OpraHM3allid KOTOPOTO OOYyYaroIIuiics HE MOXKET ObITh
BBICOKOKBaJ'II/I(bI/IHI/IpOBaHHBIM BBIITYCKHHUKOM.

CTyneHT MOJDKEH MOMHHUTH, YTO HAaYMHATH CAMOCTOSITENIbHBIE 3aHATHS CIEAYeT C MEePBOTO
ceMecTpa U MPOBOJUTH UX perynsipHo. OueHb BaKHO MPUIIOKUTH MAKCUMYM YCHJIUN, BOJH, YTOObI
3acTaBUTH ce0s paboOTaTh C MOJHON HArpy3KOM ¢ TIEPBOTO JHSL.

He cnemyer oTkiagpiBaTh paboOTy Takke W3-3a HEPAOOYETO HACTPOCHUS WIIM OTCYTCTBHS
BJIOXHOBEeHH:. HacTpoeHue HykHO co3laBaTh caMomy. [loHMMaHne HEOOXOIUMOCTH BBITIOIHEHUS
pa6OTBI, 3HaHUEC LECJIN, OCMBICIICHUEC NIEPCIICKTUBBL 6H3FOHpI/IHTHO BJIMAIOT HA HACTPOCHHUE.

Kaxxaplii cTyAeHT JOKEH caM IJIaHHPOBATh CBOIO CAMOCTOSITENBHYIO PaboTy, MCXOAS U3
CBOMX BO3MOXKHOCTEH W TPHOPHUTETOB. DTO CTHUMYIHUPYET BBITOJHEHHE pabOTHI, co3maer Ooiee
CIIOKOMHYIO OOCTaHOBKY, YTO B UTOT€ MOJOKHUTEIHLHO CKa3bIBACTCSA HA YCBOSHUHU MaTepHaa.
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BaxxHo monHee y4ecTh 00CTOATEIhCTBA CBOCH pabOTHI, YSCHUTH, YTO SIBJISIETCS TIABHBIM HA
JAHHOM JTare, KaKyl IOCJIeI0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI BHIIOJHUTH €€ JIyYIle U C
HAaMMEHBIIIUMHU 3aTPaTaMH BPEMEHHU U SHEPTUH.

Jlis moa0TBOpHOM padOThl HEMaOBa)XKHOE 3HAYEHHE HMMEeT OOCTaHOBKa, OpraHU3alus
pabouero mecta. Hy:xHO 1oOHUTBCs, 9TOOBI MECTO PabOTHI IO BO3MOXKHOCTH OBLIO MOCTOSIHHBIM.
Pabota Ha mpUBBIYHOM MecTe JieaeT ee Oosee mI0J0TBOPHOU. [IpoTyKTUBHOCTD pabOThHI 3aBUCHUT OT
MPaBUJIILHOTO YepeloBaHus Tpyaa U OTAbixa. [lo3TOMy Kaxkaple yac WM ABa CIENyeT MAelaTh
nepeppiB Ha 10-15 muHyT. BBIXOAHBIE IHM Jy4lle MOCBATUTH AKTUBHOMY OTHABIXY, 3aHSATHUSIM
CIIOPTOM, IIPOT'YJIKaMHU Ha CBEXKEM BO3JyXe U T.J. J[aXke NepeKItoueHue ¢ OJHOrO BUJIa YMCTBEHHOMN
paboThI HA IPYTOM MOXKET CIIYKUTh aKTUBHBIM OTJIBIXOM.

CTymeHT MOJDKEH TIOMHUTh, YTO B TIpolecce OOYyYEeHHs] BaXKHEHIIYIO pOJIb HWIrpaeT
camocrosTenbHas padota ¢ KHUrol. HayuuThcs paboTarh ¢ KHUTON — BakKHEHIIIas 3a/1a4a CTYACHTA.
be3 aroro HaBbIka OyIeT YpE3BBIYANHO TPYTHO U3YYaTh TIPOrPAMMHBIA MaTEpHUall, U MHOTO BPEMEHH
OyIeT moTpayeHo HepaluoHambHO. PaboTa ¢ KHUTOW CKJIaAbIBaeTCS M3 YMEHHUS MOA00paTh
HEOOXOUMBbIC KHUTH, pa3o0paThCsi B HUX, 3aKOHCIICKTUPOBATh, BHIOpATh TJIABHOE, YCBOUTH U
MPUMEHUTH Ha TPAKTUKE.

7. @DoH/I OLIEHOYHBIX CPEICTB
7.1  Mertoabl KOHTPOJIS U OLIECHUBAHUA Pe3yIbTATOB 00y4eHH s

Jlo naTel mpoBeaeHHS MPOMEKYTOYHON aTTECTAllMU CTYIEHT JO0JKEH BBIMOJIHUTH Bce pabOThI,
MpelyCMOTPEHHBIE HACTOAIIEH pabouel mporpaMMoii TUCUUIUIMHEL. [IlepeueHs 00s3aTenbHBIX paboT
u ¢hopMa OTYETHOCTH MPECTABICHBI B TA0JIHULIE.

[lepeuenp o00s3aTenbHBIX padOT, BBINOJHAEMBIX B TEYEHHE CEMECTpa IO JUCLUILIMHE
«IIpupogooxpaHHble OMOTEXHOIOTHI

Bun pabotsl @opMa OTYETHOCTH U TEKYIIETO KOHTPOJISA
[TpakTnueckue OdopmiieHHBIE BBITIOJTHEHHBIE IIPAKTUYECKHE paoor,
paboThI NPEeIyCMOTPEHHBIX paboueil mporpaMMoil AMCHUIUIMHBI C OTMETKOMH
MpernojiaBaTeNsi «3auTe€HO», €CIU BBINOJIHEHbl M O(OpMIIEHBI Bce
paboTHI.
Pedepar [IpeacraBute pedepar 1O BHIOpAaHHOW TEME C  OIEHKOM

IpernojaBaTelisi Mo pe3yybTaraM MpeiacTaBieHus pedepara B dopme
MPe3CHTAIMH U Ha OYMa)KHOM HOCHTEIE.

TectupoBanue Onenka mpemnojaBaTelNis, €CIU pe3ydbTaT TECTHPOBAHHUS TIO
mkaje cocrasiger ooxee 41 %.

7.2 1kana u KpUTEPUHU OLEHMBAHUS Pe3yJIbTATOB 00yYeHH S

7.2.1. llIkana ouennBanus pedepara

[IIxana oneHuBaHUs Onucanue

OtnnyHO BrimonnHeHsl Bce TpeOOBaHHMS K HANMUCAaHWUIO W 3amuTe pedepara:
o0o3HayeHa mpobiemMa U 0OOCHOBaHA €€ aKTyalbHOCTb, MPOBEICH
aHaJN3 Pa3IMIHBIX TOUYEK 3PEHHS HAa pacCMaTPUBAEMYIO MPOOJIeMy U
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JIOTHYHO M3JI0’KE€Ha COOCTBEHHAs! O3ULINUS, CHOPMYITUPOBAHBI BHIBOJIBI,
TeMa PacKpbITa NOJHOCTHIO, BbIJIEpkKaH 00bEM, COOII0I€HBI TPEOOBAHMS
K BHEIIHEMY OQOpPMIICHHIO, JlaHbl NpPaBWIbHBIE OTBETHl HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI.

Xoporo

OcHoBHBIEe TpeOoBaHUs K pedepary U ero 3aiuTe BHIIOIHEHbI, HO MPH
3TOM JOIYIIEHbl HENOYETH.. B 9acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUH MaTepHaia; OTCYTCTBYET JIOTUYECKasi OCIeA0BATEIbHOCTh
B CYXICHHSX; HE BbLIEpXKaH 00BEM pedepara; MMEIOTCS YIYIICHHS B
oopmieHHH; Ha JIOTIOJIHUTENIbHBIE BOMPOCHI MpPHU 3aLIUTE JAHBI
HETIOJIHBIC OTBETHI.

Y 10BJIIETBOPUTEIILHO

HmeroTcst cymecTBEHHBIC OTCTYIUICHUS OT TpeboBaHuit K pedepary. B
YaCTHOCTH, TEMa OCBEIICHA JIUIIb YaCTHUYHO; JTOMYIICHbI (aKTUYeCKre
OMMUOKA B COJACPKAHUHM KypCOBOW pabOTHl WJIM TIpU OTBETE HAa
JIOTIOJIHUTEJIbHBIE BONPOCHI; BO BPEMs 3aIIMThl OTCYTCTBYET BBIBOJ.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

Tema pedepara He packpbiTa, OOHApPYKHUBAETCS CYIIECTBEHHOE
HEMOHUMAaHUE POOJIEMBI.

7.2.2. lllkaj1a ONeHUBAHUS TECTHPOBAHUSA

P€3y.HBTaT TECTUPOBAHUA OLICHHUBACTCA 1O HpOHeHTHOﬁ IKaJI€ OOCHKU.

OrieHka KomnuecTBO npaBMIIBHBIX OTBETOB
OTJIUYHO ot 81% mo 100%
XOPOIIO ot 61% 1o 80%
YAOBJIETBOPUTEIBLHO ot 41% mo 60%
HEY/I0BJIETBOPUTEIHHO 40% m MeHee MPaBIWIbHBIX OTBETOB

7.2.2. Onucanue nokasareJieil M KpuTepreB OLleHMBAHUS KOMIIeTeHUMH, GopMupyeMBbIX
110 UTOTraM OCBOCHMS JMCHUILIHHBI (MOAYJIsI), ONMCAHUE IKAJ OLCHMBAHUS.

[Tokazarenem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMUHbIX dTanax ux GOpMUPOBAHUS SBIIIETCS
JOCTH)KEHUE 00YUYaIOIIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUIMHE (MOYJIIO).

NOIIK-1.1. YwMmeer 3¢ dhekTUBHO
MPUMEHSITh COOTBETCTBYIOIITHHA ¢buznko-
MaTeMaTHYeCKUil  ammapaT MNpud  pelIeHHH
npodeccnoHanbHbIX 3a1a4

3auTeHo NOIIK-1.2. Ymeer 3¢ PeKTUBHO
MPUMEHITh METOJIbl aHaJIW3a U MOJEIIMPOBAHMUS,
TEOPETUYECKOTO u AKCIIEPUMEHTAJIBbHOIO
WCCIIEIOBaHMS MPU PELIEHUH NMPOPECCHOHANIBHBIX
3a1a4
NOIIK-1.1. He yMmeer mOpUMEHATH
COOTBETCTBYIOIINI (bu3NKO-MaTeMaTHYECKUN
Hezauteno anmnapar Ipu pelieHn NpohecCHOHaIbHBIX 3a/1ay.

NOIIK-1.2. He ymeeT npuMeHATh METO/ABI
aHanu3a U MOJCIUPOBAHUSA, TEOPETUYECKOTO H
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9KCIIEPUMEHTAIBLHOTO Hccae0BaHus npu
pelieHrny npodecCuoHaIbHBIX 3aay.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texkymmii KOHTPOJIb
IIpuMep TecTOBBIX 3aaHUM:

1. AKTHBHBII W1, IPUMEHSIEMBIH ITPH OYUCTKE CTOKOB OMOTEXHOJOTHYECKUX MPOU3BOJICTB -
370!

a) copOeHT; 0) cMech COPOSHTOB; B) CMECh MUKPOOPTaHU3MOB, TIOJTYICHHBIX TEHHO-
MH)KEHEPHBIMU METO/1aMH;

T') IPUPOAHBIA KOMIUIEKC MUKPOOPTaHU3MOB.

2. Ilpu oyMcTKE NPOMBIIIJICHHBIX CTOKOB B «4achl TUK» IPUMEHSIOT IITaMMBbI-
JECTPYKTOPBL:

a) IPUPOHBIE MUKPOOPTaHU3MbI; 0) MOCTOSTHHbIE KOMIOHEHTBI aKTUBHOT'O UJIa;

B) CTaOUJIbHBIE TEHHO-UHKEHEPHbIE IITAMMBI; I') HE CTAOUIIbHbIE TEHHO-UH)KEHEPHbBIE
HITaMMBI.

3. IlocTosiHHOE PUCYTCTBHE MITAMMOB-JIECTPYKTOPOB B a9POTEHKAX MaJ0d(p(HEKTUBHO;
HEepUOJINYECKOE BHECCHHUE UX

KOMMEPUYECKUX MPENapaToB BbI3BAHO:

a) c1aboi CKOPOCTBIO X Pa3MHOKEHUS; 0) UX BHITECHEHHEM MPECTaBUTENIIMU
MUKPOQJIOpbI aKTUBHOTO WJIa;

B) MOTepeil miaasmMu, rie JOKaIu30BaHbl T€Hbl OKUCIUTENbHBIX (DEPMEHTOB; I') pobieMaMu
TEXHUKHU 0€3011aCHOCTH.

Tembl pedepartos:

1. Dxonorunueckas 6norexnonorus. Onpenenenue noHATHs. OcHOBHBIE 3a1aun. VicTopus
pa3BUTHS HAIIPABJIICHUS.

2. CoBpeMEHHOE COCTOSTHUE U MEPCIEKTUBbI Pa3BUTHS SKOJIOIMUECKON OMOTEXHOJIOTHUH B

Poccun 1 Mupe. 3HaueHue SKOJIOTHYECKOH OMOTEXHOJIOTUHU B IPOMBIIIUIEHHOCTH

3. OcHOBHBIE OMOXMMHMUYECKHE ITyTH MUKPOOUOJIOTUYECKON TpaHCPOpMAIH 3aTrPA3HSIOMINX

BELIECTB.

4. O6opynoBaHue, NpUMeHsieMoe JJIsl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

5. CoztaHue TEXHOJIOTUH /1JIs1 BOCCTAHOBJIEHHS OKPYXKAIOLIEH CPENIbI C HCIIOJIb30BAaHUEM
TeHHOMHXEHEPHO-MOAU(PUIIMPOBAHHBIX MUKPOOPIaHU3MOB.

6. buoxonBepcus 0TX0A0B. buonecTpykuys NpUPOAHBIX U CHHTETUYECKHUX MOJIMMEPHBIX
MaTepuasoB.

7. Ilpou3BOACTBO OHOMpEnapaToB AJIs 3aIUThI PACTCHUN

8. Ilpou3BoAcCTBO OakTepUaIbHBIX YA0OOpEeHUH

9. Ilpou3BoACTBO (hepPMEHTHBIX IPENapaToB METOAAMU OUOTEXHOIOTUU

10. I[Tpon3BOACTBO BAaKIIMH ¥ MEIUIIMHCKUX TPETApaTOB METOIaMH OMOTEXHOJIOTUN

11. AspobHble mporiecchl OUUCTKU BOJIbI C UCIOIB30BAHUEM aKTHMBHOTO MJla U OMOIUIEHOK,

OMOJIOrMYECKHX IPYA0B, OJEH QUIbTpallMK U OpolleHus. buonornyeckuit coctan
AKTUBHOTO WJIa M OMOTUIEHKH
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12. VY nanenne coenuueHuit a3ota u ¢pocdopa u3 CTOYHBIX BOJI.

13. Mukpobuosnoruueckasi TpaHcpopmaius KCeHOOMOTHKOB: OKHUCIICHHE, BOCCTAHOBJICHHE,

Jerpajanus, KOHbIOrauus, AerajloreHupoBane. MUKpoOpraHu3Mbl-1€CTPYKTOPHI.

14. Texnonoruu 6uopeMeTuauy MOYBEHHBIX SKOCUCTEM: OMOCTUMYIHUPOBAHUE U

OmoayrMeHTaIus.

15. AnaspoOnas nepepaboTKka OpraHMYeCcKUX OTXOAO0B. XUMHU3M U MUKPOOHOJIOTHS
aHa’pPOOHOTO COpAKUBAHUS

16. MOHUTOPHHT OKpY>Karolel cpepl. Peakiius opraHu3MoB Ha H3MEHEHHE OKPYKarolIei
cpensl. [ToHSITHE O UYBCTBUTEIBHOCTH U CEIICKTUBHOCTH OMOMHIUKATOPOB. [IpsiMast 1 KOCBEHHAS
OUOMHIUKALH.

17. Metozsl buotecTupoBaHUs U OMOMHMKAIIMK B MOHUTOpHHTE. bruotectupoBanue
MOYBBI, BOJIbI, aTMOC(HEPHOT0 BO3/1yXa, OTXOJI0B, CTOYHBIX BOJA. MUKPOOHOIOTHYECKUE MTOKa3aTeNn
KauecTBa BOJIBI.

18. KonnuecTBeHHBIN y4eT YUCIAEHHOCTH MUKPOOPTaHU3MOB.

19. MuEKpOOHOIOTHIESCKII MOHUTOPUHT B MEAWIIMHCKUX opraHu3anusx. OCHOBHbBIC 337291
U METOJIbI

20. IlpumeHeHne B OMOTECTUPOBAHUY BOJOPOCIICH HA IpUMeEpe TeCT-KyIbTyp Scenedesmus

quadricauda u Chlorella vulgaris

7.3.2. IlIpoMe:KyTOYHASI ATTECTALUA
7.3.2.1. Bonipocsl k 3a4ery no aucuuniuHe «IIpupogooxpanHabie 0MOTEXHOJIOTHI»:

1.0OcHOBHBIE MNPUHLMIIBI U MOHATUS TNPUMEHEHUS OUOTEXHOJIOTUH Ui pelIeHus
XO35MCTBEHHBIX 3a/]a4.

2. TexHOJOTrMYEeCKUH MOTeHIIMall MUKPOOPTaHU3MOB, SH3UMOB, MAKPOOPTraHU3MOB.
3. Pemenuie mpo6iieM 9KOJIOTHH C TOMOIIBI0 OMOTEXHOJIOTHIA.

4. DK0I0r0-0MOJIOrMUECKUEe MEXAHU3MBbI TPUPOIO0OXPAHHBIX OMOTEXHOIOTUI

5. PazBuTHe npupoaooXpaHHbIX OMOTEXHOJIOTUH.

6. IIpoGiema 3arpsi3HEHUsI BOJOEMOB U T'OPOJICKUX CTOKOB.

7. Buomornueckoe BeIeHME CEILCKOTO X03sICTBa.

8. buoBoccranoBienue, bnoaerpaaanus u ouomnepepadboTka.

9. IlpyuHIMITBI ¥ METOBI OYUCTKU CTOYHBIX BOJI.

10. AnaspoOHas u a3poOHasi OMOIIOTHYECKHUE OYMCTKHU CTOYHBIX BOJI.

11. TexHONIOTrMYECKHE CXEMBI OMOIOTMUECKON OYMCTKU CTOYHBIX BOJI.

12. Vnanenue OMOTreHHBIX 2JIEMEHTOB U3 CTOUHBIX BOJ.

13. O6e3BOXHMBaHUE OCATKOB OUYUCTHBIX COOPYKEHHIA.

14. buonoruyeckas OYMCTKA U 1€30[0pALUs Ta30-BO3TYLIHBIX BEIOPOCOB.

15. dwusznueckne, XUMUYECKHE W OHMOJOTHYECKHE METOABl OYMCTKH BO3yXa W Ta3o-
BO3/YIIHBIX BBIOPOCOB.

16. MukpoOHOIOTHYeCKHAe METOIBI JIC30I0PAIAN T'a30B.

17. TlepepaboTka OpraHUYECKUX OTXOJIOB.

18. Mukpobnomornveckas nepepadoTka OpraHUIeCKUX OTXO/IOB.

19. BepMuKy/nbTUBUPOBAaHHE U BEPMUKOMIIOCTUPOBAHHE.

20. [NonsTre OMopemMeTuay ¥ METOIbI OUYMCTKH 3arPS3HEHHBIX ITOYB.

21. Hebuosornuyeckue MEeTO/IbI in situ u on situ.

22. buonornvyeckne 1 KOMOMHUPOBAHHBIE METOJIBI PEMEIHAIINH.

23. buonpenapatsl. OCHOBHBIE 3Tanbl OMOpEMeTUAIIMOHHBIX PadOT.

24. MeToapl OYMCTKH 3arPsI3HEHHBIX BOJ M TIOYB PACTEHUSIMH U BOJIOPOCIISIMH.
25. buonpyasl 1 THAPOOOTAHNYECKUE TIOIIAIKH.
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26. ®@uropemenuanus W ee BHIBL  (uUTOIKCTpakimsa, (uToTpaHchopmanus,
dburonerpanamnus, puroucnapeHue, Gurocradbunmzamus, pusochepHas OnopemMeauaIus.

27. MeToibpl OYUCTKH BOJI M TIOYB OT HEPTEIPOIYKTOB.

28. Vcnonp3oBaHWE MHKPOOPTAaHM3MOB M SH3UMOB Il OYMCTKHA HPUPOJHBIX CPEI OT
HE(PTETIPOTYKTOB.

29. buosiornyeckoe yajaeHue TSHKEIBIX METAJUIOB B IOYBEHHBIX U BOJIHBIX Cpeax

30. IIpoGiiema 3arpsi3HEHHsI MOYB U BOJOEMOB TSDKEIBIMH METaJUIaMU. TeXHOJIOTHS
MPUMEHEHHSI MHKPOOPTaHU3MOB IS CHW)KCHHUSI COJICP)KAHHS TSDKEIIBIX METaUIOB B
BOJIOEMAaX U MOYBAX.



