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

K ocHoBHBIM 11e51IM OCBOCHMSI TUCHUIUTUHEI «[IprpomgooxpaHHbie OUOTEXHOIOTUNY CIEAYET
OTHECTH CJIEYIOLIHE:

— U3YYCHHE IKOJIOTMYECKOT0 MOTEHIMAIa OMOJIOTMUYECKUX CUCTEM;

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

K ocHoBHBIM 3amagam ocBoeHHs AuCHUIUIMHBL «IIpupogooxpaHHbie OHOTEXHOJIOTHI
CJIelyeT OTHECTH:

— O3HAKOMJICHUE C OMOTEXHOJOTUYECKIM IMOTEHIIMAIOM MHUKPOOPTaHU3MOB;

- U3y4YCHHE TEXHOJOTHYECKHX OCHOB IPUPOI00XPAHHBIX OMOTEXHOIOTHA.

O6yuenne mno aucuuruinHe «IIpupogooxpaHHbie OHOTEXHOJIOTHUM»

HAIpaBJIEHO Ha
dbopMupOBaHUE y 00YJIAFOIIUXCS CIEAYIOMUX KOMITETECHITUH:

Koa 1 HauMeHOBaHHEe KOMIIETEHIIMI I/IHI[I/IKaTOPBI JOCTHIKCHUSA
KOMIIETCHIIUHU

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
anmapar npu peuieHnr npodecCHOHATBHBIX
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 «[IpupomooxpanHbie OHOTEXHONOTMH» OTHOCHUTCS K YHCIY Y4eOHBIX
TUCIUIIINH 00s3aTenbHoM yacT bioka 1 «/{ucuuminasl (MOIYIH)» U BXOIUT B 00pa30oBaTeNbHYIO
MporpamMmy MOJrOTOBKH OaKaTaBpoOB.

OTa AUCHUIUIMHA CBsi3aHa co cienyronmumu auctumumaamu OOIT:

«Okonorus», «be3onacHOCTb KU3HEAEATENbHOCTHY, «lIpoMbliluieHHast skonorus», «lIpumenenue
HaWJIy4lIUX JTOCTYIHBIX TEXHOJIOTHUN B OXpaHE OKPYKAIOIIEH CpeabD».

3. CrTpyKTypa u coaepkaHue IJUCHUILTHHBI

OO6mast TPyAOEMKOCTh JAUCIUTUIMHBI
aKaJeMHYeCKHX Jaca.

COCTaBIIgeT 2 3adeTHBIC EOUHMIEI, T.e. 72

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

Ne Biia vae6Hoiil pasorThI KonuuectBo CemecTtpsbl
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
TpynoemMkocTh, 4ac
AynuTopHas paéora E
2 = é‘ o £ = s 2 = g
S 8= = A 2
Ne Pa3nesibl/TeMbl S = = E g E| £ 28 2
n/n JUCHMIJINHBI a s 25 2| 8 = 8 2 c% o
= CEEl RS | EZ|© 2
= [oF 5
1 Tema 1. BBemenue B aucuu- 8 2 2 4
wHy. OCHOBHBIC TIOHSTHS U
OCHOBBI OMOTEXHOJIOTUI
2 Tema 2. Dkonoro-Omosorude- 8 2 2 4
CKHE MEXaHU3Mbl  PUPOJIO-
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. buopemennanus moyus 8 2 2 4
7 Tema 7. duropemenuanus 3a- 8 2 2 4
IPA3HEHHBIX BOJI
8 Tema 8. CrocoOBl OYHCTKHU 3a- 8 2 2 4
TPA3HEHHBIX CPel OT HeTempo-
JIYKTOB.
9 Tema 9. buonoruueckoe ynane- 8 2 2 4
HUE TSHKEIBIX METAJJIOB B IMOY-
BEHHBIX U BOJIHBIX CpeJllax
Hroro | 72 18 18 36

3.3

Tema 1. BBenenne B pucuuniinay. OCHOBHbBIC IOHATHSI H OCHOBBI OMOTEXHOJIOTH I

Conep:xxanue TUCUMIJIMHBI




OCHOBHbBIE IPUHIIMIIBI ¥ TIOHATHS IPUMEHEHHS] OMOTEXHOJIOTHH JUIs pEeLIeHUs
XO3SUCTBEHHBIX 33/1a4. TeXHOJOTHYECKHM MOTEHIIMAT MUKPOOPTaHU3MOB, SH3UMOB,
MaKpoopranu3MoB. Perienne mpoGieM 3K0JI0THH € ITOMOUIBIOONOTEXHOIOTHH.

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

PazButue npuponooxpaHHbix 6uoTexHoiorui. [Ipodiema 3arpsisHeHHS BOJIOEMOB H
TOPOJICKUX CTOKOB. bruonornueckoe BeieHue cebCKoro xo3siicrsa. buoBoccranosnenue,
Oounonerpamanus u ouornepepadboTka.

Tema 3. BuoJjiornyeckast 0O4UCTKA CTOYHBIX BOJT

[TpUHIUTIBI 1 METO/IBI OYMCTKH CTOYHBIX BOJI. AHa’poOHas U ad3poOHas OMOJIOTHUECKUE
OUYHCTKU CTOYHBIX BOJI. TeXHOMOTHYECKHE CXEeMbl OMOJIOTUYECKONW OUHNCTKU CTOYHBIX BO/I.

VY nanenue OMOTEHHBIX EMEHTOB U3 CTOYHBIX BOJ. O0E3BOKMBAHHE OCAIKOB OUUCTHBIX
COOPYXKEHHUI.

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

buonoruueckas ouncTka u Ae30/10palys ra30-BO3AyIIHBIX BEIOpocoB. Dusnueckue,
XUMHUUYECKHE U OMOJOrMYEeCKHE METO/Ibl OYMCTKH BO3/1yXa U Ia30-BO3YLIHBIX BEIOPOCOB.
MuxkpoOuonoruyeckue MeTo bl Ae3010palliy T'a30B.

Tema S. [lepepaboTka opranHnyecKux 0TX010B

[TepepaboTka oprannueckux oTxo10B. Mukpobuonoruyeckas nepepaboTka OpraHuuecKux
0TX0/10B. BepMuUKy/IbTHBUPOBaHNE U BEPMUKOMIIOCTUPOBAHUE.

Tema 6. buopemeauauusi mo4B

[TonsTre OuopeMeanauy U METObI OUMCTKHU 3arpsA3HEHHbIX 1104B. HeOnonoruueckue
METO/IBI in situ 1 on situ. buonornyeckue 1 KOMOMHUPOBAHHBIE METO/IbI pEMEIUALINU.
buonpenaparsl. OCHOBHBIE 3Talbl OMOPEMEINALMOHHBIX PaboT.

Tema 7. duTopeMeauanus 3arpA3HEHHbIX BO/I

MeTo bl OUMCTKH 3arpsiI3HEHHBIX BOJI U MIOYB PaCTEHUSIMU U BOJOPOCIAMU. buonpyasl u
ruipoOoTaHNYECKUe TUToaaku. PUTOpemMeuanus U ee BUIbl: PUTOIKCTPAKIIHS,
¢duToTpaHchopmanus, puroaerpananus, puToncnapenue, putocraduinzanus, pusochepHas
OnopemenuaIus.

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

MeTobl OUUCTKU BOJ M ITOYB OT HeTenpoayKkToB. Mcnonb30BaHne MUKPOOPTaHU3MOB U
HH3UMOB JIJIsl OYUCTKHU MPUPOJTHBIX Cpel OT HEPTENPOYKTOB.

Tema 9. Brnosnornyeckoe yaajieHue TSZKeJIbIX METAJVIOB B TOYBECHHBIX U BOJHBIX
cpenax

ITpobnema 3arpsi3HEHUS MOYB U BOJIOEMOB TSXKEJIBIMU METaUIaMH. TeXHOIOTUS
NPUMEHEHHS MUKPOOPTaHU3MOB ISl CHUKEHMSI COZIEP KAHUS TSXKEJBIX METAJNIOB B BOJIOEMAaX U
MIOYBAX.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/pakTUYECKHE 3aHATHS

Tewma 1. Begenue B qucuuruinay. OCHOBHBIE IOHSTHS U

OCHOBBI OMOTEXHOJIOT NI

Tema 2. DKx0110r0-0M0IOTHYECKHUE MEXAHU3MBI IPUPOTIOOXPAHHBIX OMOTEXHOIOTHIA
Tema 3. buomornueckass O4uCTKa CTOYHBIX BOJI

Tewma 4. buonorudeckast O4YMCTKA U JIE30A0PAIHsl Ta30-BO3AYIITHBIX BHIOPOCOB

Tewma 5. [lepepaboTka OpraHMYECKUX OTXOI0B

Tema 6. buopemennanus nous

Tema 7. @utopeMenuanus 3arpsa3HEHHBIX BOJI

Tema 8. CriocoObI OYMCTKY 3arps3HEHHBIX Cpell OT He(TEPOyKTOB.

Tema 9. brosiornyeckoe ygajaeHue TSHKEJIbIX METAJIJIOB B IOYBEHHBIX M BOJHBIX Cpeax



3.4.2. JlabopaTopHbIe 3aHATHS
He npenycMmotpeHsl.

3.5 TemaTuka KypcoBBbIX NPOEKTOB (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€MUOJIOTHYECKUE TPEOOBAHUS K COACPIKAHUIO
TEPPUTOPUIN TOPOACKUX U CEIbCKUX MOCENEHUH, K BOJHBIM 00BEKTaM, MUThEBOU BOJIE U TUTHEBOMY
BOJIOCHAOKEHUIO, aTMOC(HEPHOMY BO3IYXY, IIOYBAM, JKHJIBIM TOMEIIECHHUSAM, SKCILTyaTalluu
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. Tnoruuxosa, P. H. OcHOBBI NPHPOIOOXPAHHEIX GMOTEXHOJIOTUIA. [IpakTHKYM : yuebHOE
nocobue / P. H. [Inotaukoga, O. JI. Memepskona ; moa penakuueit I1. T. CyxanoBa. —
Boponex : BTYUT, 2021. — 99 ¢. — ISBN 978-5-00032-509-4. — TekcT :
AIeKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/254426 (nata obpamenus: 06.06.2023). — Pexwum goctyna:
JUIsL aBTOPHU3. MOJIb30BaTEIEH.

4.3  JlonmoJHUTeJbHAsI JUTepaTypa
2. 3arockuHa, H. B. Dkonoruyeckas OMOTEXHOJIOTHS | YUeOHUK U TIPAKTUKYM JJIsl By30B
/ H. B. 3arockuna, JI. B. Hazapenko. — Mocksa : U3mparensctBo FOpaiit, 2023. — 99 c.
— (Beicmiee 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 00pa3oBaTebHbIE PeCypPChl
S0P «IIpuponooxpaHHbie OMOTEXHOIOTHI:
https://online.mospolytech.ru/local/crw/course.php?id=14093

4.5 JluueH3HOHHOE M  CBOGOJHO  pacmpocTpaHsieMoe  MPOrpaMMHOe

olecneyeHue
He mpenycmotpeHo.


https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://www.gost.ru/portal/gost/home/activity/NDT
https://online.mospolytech.ru/local/crw/course.php?id=14093

4.6 CoBpemeHHble npodeccHOHATBHBbIE 0a3bl JAHHBIX M HH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. Koncynwrant ILntoc
URL: https://www.consultant.ru/
2. UadopmanronHas cetb «TexakcnepT»

URL.: https://cntd.ru/

S. MarepuajibHO-TeXHHYECKOE o0ecneyeHue

IIpoBeneHue nexkUuil OCyLIECTBISETCS B OOLIEYHUBEPCUTETCKUX AyIUTOPHSX, IZ€ 10
BO3MOXXHOCTH MOXXHO TPEIyCMOTPETh OEMOHCTpAIMIO (PUIBMOB, CIIAHI0B WM HCIIOJIb30BaTh
pa3jaTrouHble Marepuaibl. lIpakTHueckue 3aHATHS ¢ NPUMEHEHHEM MYJIbTUMEAUHHBIX CPEICTB
IIPOBOJSTCS B ayAUTOPUHU (OCHAIIEHA TPOEKTOPOM, IKPAHOM, CTOJIAMHU, CTYJIbSIMH, TOCKOM).

6. MeTOIlI/I‘leCKI/Ie PERKOMEHIAUNA

6.1 MeToanyeckue peKOMeHIAIUM /ISl MPENoAaBATes 0 OPraHUu3anuu
00y4eHus1

OcHOBHBIM TpeOOBaHNEM K MPETOAABAHUIO TUCIUITINHEI SBJISIETCS TBOPUYECKHIMA, TPOOIEMHO-
HHaHOFOBLIﬁ moaxon, HOSBOJ’IS{IOH_II/Iﬁ IMMOBBICUTH HMHTCPEC CTYACHTOB K COACPKaHHIO y‘Ie6HOFO
MaTepuaa.

OcHoBHas (bopMa N3YUCHUS U 3aKPCIIJICHUS 3HAHUH IO PTOH JUCHUINIIMHE — JICKIIMOHHAA,
nabopaTopHas u npakTtudeckas. [IpernogaBaTens M0JDKEH MOCIEIOBATEIBHO BBIUUTATH CTYJIEHTAM
paa J'IeKI.[Hﬁ, B XOA€ KOTOpPBIX CJICAYCT COCPCAOTOYUTb BHHMAHHE HaA KIIHOYCBBIX MOMCHTAX
KOHKPETHOTO TCOPETHUYCCKOro Marcpualia, a TaKKC OpraHu30BaTb IIPOBCACHUC IMMPAKTUUYCCKUX
3aHIATUH TaKUM 06pa30M, YTOOBI AKTUBU3UPOBATH MBINIJICHUC CTYACHTOB, CTUMYJIHUPOBATH
CaMOCTOSITENIbHOE HW3BJIEYEHHE HMH HEO0OXOAMMON HH(pOpMaluu M3 pPa3IMYHBIX HCTOYHUKOB,
CpaBHI/ITeJ'ILHHﬁ aHaJlu3 MCTOJ0B peHIeHI/Iﬁ, COMMOCTABJICHUC TIIOJIYYCHHBIX PC3YJIbTATOB,
(GOpMYITUPOBKY M apryMEHTAITUI0 COOCTBEHHBIX B3TJISAI0B HA MHOTHE CIIOPHBIE MTPOOIEMBI.

OCHOBy y‘le6HLIX 3aHATUM TI0 JUCHUIIIIMHE COCTAaBJIAIOT JICKIHNH. B mponecce O6y‘IeHI/IH
CTYJEHTOB HCIOJb3YIOTCS PA3IMYHbIE BUJbI YYEOHBIX 3aHATUH (ayAUTOPHBIX U BHEAYIUTOPHBIX):
JICKOIUH, CCMUHAPCKHUE 3aHATHS, J'Ia60paTOpHBIe pa6OTI>I KOHCYJIbTallUU U T.H. Ha INEPBOM 3aHATHUU I10
JAaHHOW y4eOHON IUCHUIUIMHE HEOO0XOAMMO O3HAKOMHUTH CTYAECHTOB C TOPSAKOM €€ H3Y4YeHMs,
PAaCKpbLITb MCCTO U POJIb AUCHUIUIMHBI B CUCTEMC HAYK, €€ IMPAKTHYCCKOC 3HAUCHUC, NOBECTU 10
CTYJEHTOB TpeOoBaHuUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

HpI/I NMOATOTOBKEC K JICKOHUOHHBIM 3aHATUAM II0 KYpPCY HeO6XOI[I/IMO npoaymars IJIaH €ro
MMPOBCACHUA, COACPIKAHUC BCTyHPITCJ'II:HOﬁ, OCHOBHOM ¥ 3aKJIOYNUTEIBHOM YacTH JICKIIUH,
O3HAaKOMHUTBCA C HOBHHKaAMHU yqe6H0171 u MCTOI[HHCCKOﬁ JIMTCPATYPBHI, HYGJII/IKaLH/I}IMI/I
HGpHOJIH'—IGCKOﬁ nmeyatu 1o TEME JICKOMOHHOI'O0 3aHATHA, OIPCACIIUTb CpPpEACTBA MATCPHUAIIBHO-
TEXHUYECKOr0 00ecIeyeHus JICKHIUOHHOI'O 3aHATHUA U NOPAAOK UX HUCIOJB30BAHUA B XOAC UTCHUA
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 IIEPCUYHEM OCHOBHOH H ﬂOHOHHI/ITGJ’IBHOﬁ JIUTEPATYPHI 110 TEMC 3aHATUA.

Bo BCTyHHTCJ’IBHOﬁ 4acCTHu JICKIIUHU 000CHOBATbH MECTO U POJib I/I3y‘-IaCMOI7I TCEMBI B yqeGHof/'I
JUCHUIINIMHE, PACKPBITh €€ IPAKTHUYCCKOEC 3HAYCHMUC. Ecim uyuraercs He nepsasa JICKIUsA, TO
HCO6XOI(I/IMO YBA34aTh €€ TCMY C npem;mymeﬁ, HC Hapy1as JIOTUKH U3JIOKCHU A y‘-IC6HOFO Marcpuaja.
Jlexuuto crneayer HayMHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TEMy U Kpyr TeX BOIPOCOB,
KOTOpBIE B €€ X0JIe OyIyT paCCMOTPEHBI.


https://www.consultant.ru/
https://cntd.ru/

B ocHOBHOI wacTW IIeKIMH CJIEAyeT pacKpbITh COJACpXKaHWE Y4YEeOHBIX BOIPOCOB,
AKLIEHTUPOBATh BHHUMAHUE CTYIACHTOB HA OCHOBHBIX KAaTEropusx, SBICHUSAX H Ipoueccax,
OCOOEHHOCTSIX UX MPOTEKAaHUs. PacKpbIBaTh CYLIHOCTh U COAEPKAHHUE PA3IMUHBIX TOYEK 3PEHUS U
Hay4HbIX IIOAXOJOB K OOBSCHEHUIO TeX WIM UHBIX sBIeHUH u mnpoueccoB. Cremyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3HUIIMIO IO CIIOPHBIM TEOPETHYECKHM BOIPOCAM.
[TpuBoauTe npHUMeEpHl. 3azaBaTh MO XOAY H3JIOKEHUS JICKIMOHHOIO MaTepuanga pUTOPUYECKUE
BOIIPOCHl M CaMOMY JaBaTb Ha HUX OTBET. JTO CHOCOOCTBYET aKTHMBU3ALMU MBICIUTEIbHON
JESATEIIBHOCTH CTYIEHTOB, IIOBBIIICHUIO HUX BHMMAHHMS M HHTEpeca K MaTepuany JIEKLHUHU, €€
conepxanuto. [IpernonaBaTens JAOKEH PYKOBOAUTH PaOOTOW CTYIEHTOB IO KOHCIIEKTHPOBAHHUIO
JEKIIMOHHOT'O MaTrepHasa, NOJ4epKUBaTh HEOOXOAMMOCTb OTPaKEHUSI B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUI U3y4aeMOoil TeMbl, 0CO00 BBIIENSISI KATErOPUIHHBIN ammapar.

B 3axmounTenbHON yacTu JeKIUHU HE0OOXOAUMO CPOPMYJINPOBaTh OOIIKE BBIBOJBI 10 TEME,
PaCKPBIBAIOIINE COEPKAHNE BCEX BOIPOCOB, IIOCTABICHHBIX B JIEKIIMU. OOBSBUTH IUIAH 0YEPETHOTO
CEMMHApCKOr0 WM Ja0OpaTOpHOro 3aHsTUSA, JaTh KpaTKUE PEKOMEHJIAIMHM 110 IOATOTOBKE
CTYACHTOB K CEMHHApy WU JIabopaTtopHoil padore. OnpenennTh MECTO U BpeMsl KOHCYJIbTAlluU
CTYZAICHTaM, MOXKEJaBIIUM BBICTYIIUTh HAa CEMHHApe C JOKJIaJaMHu M pedeparaMH MO aKTyaJbHbIM
BOIIPOCaM 00CYX/TaeMOM TEMBI.

Iesb npakTUYeCKUX U Ja00PAaTOPHBIX 3aHATHH — 00€CIIeYUTh KOHTPOJIb YCBOGHHUS Y4€OHOTrO
MaTepuaia CTyJeHTaMH, paclIMpEeHUe U yriayOaeHe 3HaHuM, OJyYEHHBIX MU Ha JIEKIMSIX U B X0J1€
caMoCTOsTeNIbHOW paboThl. [loBblieHHE >(PPEKTUBHOCTH MPAKTUYECKUX 3aHATUH J1OCTUTAETCS
IIOCPEACTBOM CO3JjaHMsI TBOPUYECKOW OOCTAHOBKHM, paclojararouieil CTYIAEHTOB K BbICKa3bIBAaHHUIO
COOCTBEHHBIX B3IVIZOB M CYXAEHUH IO O0OCYXZaeMbIM BONpOCaM, MXXEJNaHUIO Yy CTYICHTOB
nopaboTaTh y JOCKU IIPH PEIICHUH 3a]1a4.

Ilocne kaxaoro JEKIMOHHOIO, JIAOOPATOPHOIO W MPAKTUYECKOIO 3aHATHS ClesaTh
COOTBETCTBYIOIIYIO 3alMCh B )KypHaJlaxX y4yeTa IOCEUIaeMOCTH 3aHSITHH CTYJEHTAMM, BBIICHUTH Y
CTapOCT Y4EOHBIX I'PYII MPUYUHBI OTCYTCTBHS CTYJCHTOB Ha 3aHATHSX. [IpOBOAUTH rpynIoBsie U
VHJVBHIyaJIbHbIE KOHCYJIBTAIIMM CTYAECHTOB 110 BOIPOCaM, BO3HUKAIOLIUM Yy CTYJIEHTOB B XOJ€ MX
HOJrOTOBKU K TEKYIIEH M MPOMEXYTOUHOM aTTecTaly o y4eOHON AUCLUIUINHE, PEKOMEHI0BaTh B
MOMOIIb Y4eOHbIE U APYTUe MaTepUabl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

OreHKa BbICTaBJIsIETCS IIPEnojaBaTesieM U 00bsBIIsETCS MOCIIe OTBETA.

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

6.2 Meroanueckue yKa3aHus AJis1 00y4arOIIUXCsl 0 OCBOEHUIO TUCUUILIUHBI

Pabora cryneHnTa HarpaBieHa Ha:

. U3YYEeHHE TEOPETUYECKOTO MaTepuala, MOATOTOBKA K MPAKTHUECKUM 3aHATHUSAM H
BBITIOJTHCHHUE NPAKTUYCCKUX pa60T

. MOJIFOTOBKA u BBITIOJTHEHHE TECTUPOBAHUS c UCIIOJIb30BaHUEM
00111e00pa30BaTEILHOTO MOPTAIA

. HamucaHue pedepara mo MpeagoKeHHON TeMe

CamocrosiTenpHasi paboTa CTYIEHTOB MPEACTABISIET COOOM BaKHEWIEe 3BEHO YYEOHOTO
mporecca, 0e3 TPaBWIBHOM 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 peryisipHo. OueHb BaKHO MPUIIOKUTH MAKCUMYM YCHJIUN, BOJH, YTOObI
3acTaBUTH ce0s paboOTaTh C MOJHON HArpy3Koii ¢ IEPBOTO JHSL.

He cnemyer oTkiagpiBaTh paboOTy Takke M3-3a HEPAOOYETO HACTPOCHUS WIIM OTCYTCTBHS
BJIOXHOBEeHH:. HacTpoeHne Hy>kHO co3laBaTh caMomy. [loHMMaHne HEOOXOIUMOCTH BBITTOIHEHUS
pa6OTBI, 3HaHUEC LECJIN, OCMBICIICHUEC MIEPCIICKTUBLL 6H3FOHpI/I$[THO BJIMAIOT HA HACTPOCHHUE.
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Kaxnplif CTyIeHT JOJDKEH caM IJIAHUPOBAaTh CBOIO CaMOCTOSITEIbHYIO paboTy, MCXOAd U3
CBOMX BO3MOYKHOCTEH M NPUOPUTETOB. DTO CTUMYJUPYET BBIIOJHEHHE paboThl, cozgaer Ooiee
CHIOKOHHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIILHO CKA3bIBACTCS HA YCBOSHUH MaTepHaa.

BaxHo nosiHee yyecTb 00CTOSTENLCTBA CBOEH pabOThI, YICHUTb, YTO SIBJISAETCS IJIaBHBIM Ha
JAHHOM JTare, Kakyl MOCIEeI0BATEIbHOCTh PadOThl BBIOPATh, YTOOBI BHIMOJIHUTH €€ JIydlle U C
HalMEHBIUIMMHU 3aTpaTaMHi BPEMEHU U SHEPIHH.

Jlnst 1100TBOPHOM pabOThl HEMAJIOBAXKHOE 3HAUYEHHE HMMEET OOCTaHOBKA, OpraHMU3aIlMs
pabouero Mecta. Hy)xHO 10OUTBCS, 4TOOBI MECTO pabOTHI MO BO3MOXKHOCTH OBLIO IOCTOSTHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JenaeT ee 6osee mIoJ0TBOpHON. [IpoyKTHBHOCTE pabOTHI 3aBUCUT OT
IPaBUIBHOTO YepeloBaHUS TpyAa M oTAbIXxa. [loaToMy Kaxple 4ac WM JBa CIEAyeT NellaTh
nepepbiB Ha 10-15 mMuHyT. BBIXOAHBIE IHU JIydlle MOCBATHTH AKTUBHOMY OTABIXY, 3aHATHUSAM
CIIOPTOM, IIPOTYJIKAMU Ha CBEXKEM BO3JyXe U T.J. Jlaxe nepexstoyeHre ¢ OJHOro BUia yMCTBEHHON
paboThI HA IPYTOM MOXKET CIIY>KUTh AKTUBHBIM OTJBIXOM.

CTyneHT [AOJKeH HOMHHUTb, 4YTO B Ipolecce OOy4YeHMs Ba)KHEHIYI0 pOjb UIpaer
camocTosTeNnbHas padota ¢ kKHUro. Hayuntbcs pabotaTh ¢ KHUTON — BaskHEHIIasl 3a/1a4a CTYACHTA.
be3 sToro HaBbika Oy/ieT Upe3BBIYAWHO TPYAHO U3y4yaTh IPOrPaMMHBIN MaTepuall, U MHOI'O BpEMEHU
OyZleT NOTpauyeHO HepalMoHaJIbHO. PaboTa ¢ KHHUIOM CKIafbIBAacTCsl W3 YMEHHs IOR00paTh
HE00XO/UMble KHUIH, pa300paThCsi B HUX, 3aKOHCIIEKTHPOBATh, BBHIOpATh IJIaBHOE, YCBOUTh U
NPUMEHHUTDH Ha MPAKTHKE.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJS U OLIEHUBAHUA Pe3yJIbTATOB 00yUeHH s

Jlo natel mpoBeIeHUs MPOMEKYTOYHOM aTTECTAMK CTYACHT JOKEH BBIMIOJHUTE BCE Pa0OTHI,
MIpeyCMOTPEHHBIC HACTOSIIIEH pabodei mporpaMmMoit TuCIUIIIHHEL. [lepedennb 00s3aTenbHBIX padoT
1 (hopmMa OTYETHOCTH MPECTABICHBI B TAOIHUIIE.

[lepeuenr o00s3aTeNbHBIX pPadOT, BBINONHIEMBIX B TEYEHHE CEMECTpa IO JUCIUILINHE
«[IpupogooxpaHHbie OMOTEXHOTIOTHI)

Bun pabotsr @dopMa OTUETHOCTHU U TEKYIIETO KOHTPOJIA
IIpakTrnueckue Odopmnennsie BBIIIOJIHCHHBIE MIPAaKTUYECKHE pabor,
paboThl MPEAYCMOTPEHHBIX pabodeil MporpaMMoil THUCHUIUIMHBI C OTMETKOM
MpenojaBaTelisi «3auTE€HO», €CIM BBIIOJHEHb U O(OpMIIEHBI BCE
paloTHI.
Pedepar [IpencraBute pedepar 1o BHIOpAaHHOW TeMe€ C OLIEHKOH

npenoaaBareyidl 1o pe3yjibTaTaM MNPCACTABICHUS pe(bepaTa B (I)OpMe
NpE3CHTAlluU U Ha 6YM3.)KHOM HOCHUTCIIC.

TectupoBanue OneHka mpenojaBaTels, €ClIM pe3yibTaT TECTUPOBAHMS 10

mkaje cocrasiser 6oiee 41 %.

7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHMs

7.2.1. llIkana ouneHnBaHus pedepara

‘ Ixama oneHUBaHUA ‘ Onucanue
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OTnu4HO BeimonHeHsl Bce TpeOOBaHMS K HamMCaHWIO M 3ammre pedepara:
obo3HaueHa MpobjaeMa M 00OCHOBaHA €€ aKTyalbHOCThb, MPOBEICH
aHaJIM3 Pa3JIMYHBIX TOYEK 3PEHHs Ha paccMaTpuBacMyro npoliemy u
JIOTUYHO M3JI0KEHA COOCTBEHHAS MO3MIIUS, CHOPMYITUPOBAHBI BBIBOIBI,
TeMa PacKphITa MOJHOCTHIO, BBIZIEPkKAH 00bEM, COOIIOICHBI TPEOOBAHUS
K BHEmHeMY O(OpMIICHHIO, JaHbl MpaBUIbHbIE OTBETHI  HA
JIONOJTHUTEIIbHBIC BOITPOCHI.

Xoporiio OcHoBHbIe TpeOOBaHMs K pedepaTy U ero 3alluTe BHIMOJHEHBI, HO IPU
9TOM JIONYIICHbI HENOYETH. B 9acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUH MaTepHaja; OTCYTCTBYET JIOTHYECKas OC/ICA0BATEIbHOCTh
B CYXIICHHSX; HE BbIIEpX)aH 00bEM pedeparta; UMEIOTCS YITYIICHHS B
oopmiieHHH; Ha JIOTMOJHHUTEIBHBIC BOMPOCHI MpPU 3alUTE JAHBI
HETIOJIHBIC OTBETHI.

VY 10BJIETBOPUTEIHLHO HmeroTes cyliecTBeHHbIC OTCTYIUICHUSI OT TpeOoBanuii k pedepary. B
YAaCTHOCTH, TeMa OCBEILEHA JIUIIb YaCTUYHO; JOMYIICHbl (PaKTUYCCKUE
OMIMOKKH B COJCP)KAHMHM KypCOBOW pabOThl WM TPH OTBETE Ha
JIONIOJTHUTEIIbHBIC BOIIPOCHI; BO BPEMsI 3aIIUThl OTCYTCTBYET BBIBOJI.
HeynosnerBoputensHo | Tema pedepatra He pacKpbita, OOHAPYKHUBACTCS CYHIECTBCHHOE
HETMIOHNMAaHUE TPOOIIEMBI.

7.2.2. lllkajia oueHMBAHNSI TECTUPOBAHMS

PeBynBTaT TCCTUPOBAHHA OLICHUBACTCH I10 HpOHCHTHOﬁ MKaJ€ OOCHKH.

Onenka KonnyecTBo npaBUIIbHBIX OTBETOB
OTIMYHO ot 81% 1o 100%
XOPOIIO ot 61% no 80%
YJIOBJIETBOPUTEIILHO otT 41% 1o 60%
HEYIOBJIETBOPUTEIHHO 40% u MeHee PaBUIIHHBIX OTBETOB

7.2.2. Onucanue nokasareJyeil 1 KpuTepreB OLCHMBAHNSA KOMIIETeHIMH, GopMHpPYyeMBbIX
110 HTOraM OCBOEHMS JUCHHUILINHBI (MOYJIsl), ONMCAHNE KA OLleHMBAHUS.

IToka3zaTenem olleHUBaHMSI KOMIIETEHIIMH Ha PAa3IMUHBIX dTanax ux (GOpMUPOBAHUS SBISIETCS
JOCTHXKEHNE 00yJarolUMHUCS MIIIaHUPYEMBIX PE3YJIbTaTOB 00YUYEHHS 110 AUCHUIIIIMHE (MOYIIIO).

NOIIK-1.1. YwMmeer 3¢ heKTUBHO
MIPUMEHSITh COOTBETCTBYIOINN ¢buzuko-
MaTeMaTHYeCKUil  ammapar [pu  peUIeHHH
npodeccCHOHANBHBIX 3a]1a4

3auTeHo NOIIK-1.2. YwMmeer 3¢ (heKTUBHO
MPUMEHSTh METOJbl aHAJIW3a U MOJEIMPOBAHMS,
TEOPETUYECKOTO u AKCIIEPUMEHTAJIBLHOTO

WCCIIEIOBaHMSI TIPH PEIICHUH TPO(ECCHOHATBHBIX
3a7a4
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NOIIK-1.1. He yMmeer npUMEHATH
COOTBETCTBYIOILIUN (bu3nKo-MaTeMaTHUECKUN
anmapar npu perieHrud npohecCHOHaNbHBIX 3a/1a4.
Heszauteno NOIIK-1.2. He ymeeT npuMEHSITh METOIbI
aHaJu3a ¥ MOJEIMPOBAHUS, TEOPETHUUECKOIO U
9KCIIEPUMEHTAIILHOTO UCCIIEJIOBAHUS npu
peneHnH mpohecCHOHATBHBIX 3a/1a4.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Tekymmii KOHTPO.JIb
IIpumep TecTOBBIX 3a1aHMIA:

1. AKTUBHBII W1, MPUMEHSEMBII MTPH OYHCTKE CTOKOB OMOTEXHOJIOTHYECKUX MPOU3BOJICTB -
3TO:

a) copOeHT; 0) cMech COpOEHTOB; B) CMECh MUKPOOPTaHU3MOB, MOJTYYSHHBIX T€HHO-
WH)XCHEPHBIMH METOJIaMU;

T') IPUPOIHBII KOMILIEKC MUKPOOPTaHU3MOB.

2. [Ipu 09YKMCTKE MPOMBINIUIEHHBIX CTOKOB B «YaChI MUK IPUMEHSIOT IITAMMBbI-
JECTPYKTOPBI:

a) MPUPOTHBIC MUKPOOPTAaHU3MBI; 0) ITOCTOSTHHBIE KOMITOHEHTBI aKTHBHOTO HJIA;

B) CTaOWJIbHBIE TEHHO-MH)KEHEPHBIE IITAMMBI; T') HE CTAOUIIbHBIE TeHHO-UH)KEHEPHBIC
[ITAMMBEI.

3. [TocTosisHHOE MPUCYTCTBUE IITAMMOB-/IECTPYKTOPOB B a3pOTeHKAX Manod()PeKTUBHO;
MEPHOANIECKOE BHECCHHE UX

KOMMEPUECKHX MpenapaToB BbI3BAHO:

a) cy1aboil CKOPOCTHIO UX PA3MHOXKEHUS; 0) MX BHITECHEHHUEM IMPECTaBUTEIIMU
MUKPO(IIOPHI aKTUBHOTO UJIA;

B) MOTEPE IIIa3MU, TJ€ JIOKAJTU30BaHbI T€HBI OKUCITUTEIBHBIX (DEPMEHTOB; T') MpoOIeMaMu
TEXHHUKHU 0€3011aCHOCTH.

Tembl pedepaToB:

1. Okonoruyeckas 6morexnonorus. OnpeneneHue nouatusi. OcHoBHbIE 3a1aun. Mctopus
pa3BUTHS HAIIPABIICHUS.

2. CoBpeMEHHOE COCTOSTHUE U MIEPCIEKTUBBI Pa3BUTHS SKOJIOTUYECKOH OMOTEXHOJIOTHH B

Poccun u Mupe. 3HaueHue 3K0JI0THYeCKO OMOTEXHOIOTHH B MPOMBIIIIEHHOCTH

3. OcHOBHBIE OMOXUMHUECKHUE ITyTH MUKPOOHOJIOTHYECKOI TpaHCchHOopMaIK 3arpsA3HIOIINX

BELIECTB.

4. O6opynoBaHue, IPUMEHIEMOE ISl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

5. Co3nanue TEXHOJIOTUH I BOCCTAHOBJIEHUS OKPY’KAOIIEW CPeIbl C NCIIOIb30BAHNEM
TeHHOMH)KEHEPHO-MOJU(PHUIIMPOBAHHBIX MUKPOOPTaHU3MOB.

6. buokonBepcus 0TX010B. buonecTpykiys NpUPOAHBIX U CHHTETUYECKUX MOJTUMEPHBIX
MaTepUasoB.

7. [Ipon3BoCTBO OHONpEnapaToB JJIs 3alIATHI PACTEHUN

8. IIpon3BoaCcTBO OaKTEepHUATbHBIX YI00pEHHI

9. I[Ipon3BocTBO (hepMEHTHBIX MPEnapaToB METOJaMU OMOTEXHOJIOTHUH

10. IIpon3BOACTBO BaKIMH U METUIIMHCKUX MPETapaToB METOaMH OMOTEXHOIOTUH
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11. A3poOHBbIe mpoiecchl OYMCTKH BOJBI C UCTIOIB30BAHUEM aKTHBHOTO MJIa U OMOIIIEHOK,

OHMOJIOrMYECKHUX IPYAOB, OJEH (UIbTpalMK U opolleHus. buonornueckuit cocrtan
AKTUBHOTO WJIa U OMOTUIEHKU

12. Y nanenue coequHeHuit azora u ¢pocdopa U3 CTOYHBIX BOJI.

13. Mukpobuonoruueckasi TpaHcGopmausi KCeHOOMOTHKOB: OKHCIICHUE, BOCCTAHOBIICHHE,

Jerpajanus, KOHbIoraus, eraloreHupoBanre. MUKpOOpraHu3Mbl-1€CTPYKTOPHI.

14. TexHonoruu OMopeMeNAINH TOYBEHHBIX YKOCUCTEM: OMOCTUMYIIMPOBAHHUE U

OnoayrMeHTaIusl.

15. AnaspoOHas nepepaboTKa OPraHMYECKUX OTXOAO0B. XUMU3M U MUKPOOUOJIOTHS
aHa’pPOOHOTO COpAKUBAHUS

16. MoHuUTOpUHT OKpYXatoliei cpenibl. Peakiys opraHu3MOoB Ha U3MEHEHUE OKPY KAIOLIEH
cpensl. [ToHsITHE O UYBCTBUTEIBHOCTH U CEIEKTUBHOCTU OMOMHANKATOPOB. [Ipsimast u kocBeHHas
OMOMHINKAIUA.

17. Mertonbl OnoTecTUpOBaHUS U OMOWHINKAIIMN B MOHUTOpUHTE. buoTectupoBanue
MOYBEI, BOJIbI, aTMOC(HEPHOTO BO3/IyXa, OTXOJI0B, CTOYHBIX BOJ. MUKPOOHOIOTHIECKUE TOKA3ATEIIN
KauyecTBa BOJIBI.

18. Konu4yecTBeHHBIN y4eT YUCIEHHOCTH MUKPOOPTaHU3MOB.

19. Mukpo6uonoruueckuii MOHUTOPUHT B MEAUIIMHCKUX opranu3anusix. OCHOBHBIE 3a/1a4U

U METObI

20. [IpumeneHne B OMOTECTUPOBAHUH BOJIOPOCIICH Ha MPUMeEpe TeCT-KyIbTyp Scenedesmus
quadricauda u Chlorella vulgaris

7.3.2. [IpoMe:xkyTOUHAS] ATTECTAIUA

7.3.2.1. Bonipocsl Kk 3a4ery mno aucuuiuimHe «Ilpupogooxpannbie OMOTEXHOJIOTHID):

1.OcHOBHBIE TPUHLUMIIBI M TOHSATHS TNPUMEHEHHsS] OHMOTEXHOJOTMH IJs pEeUIeHHs
XO35MCTBEHHBIX 3a/a4.
2.TexHOMOTUYECKHM MOTEHIINAT MUKPOOPTaHU3MOB, SH3UMOB, MaKpPOOPTraHU3MOB.

(98]

. Perenne mpoGieM 5K0JIOTHH ¢ TOMOIIbIO OMOTEXHOJIOTUH.

. DKOJI0T0-0MOJIOTHYECKUE MEXAHU3MBbI IPUPOJOOXPAHHBIX OMOTEXHOJIOTUI
. PazBuTHe MpUpo100XpaHHBIX OMOTEXHOIOTHH.

. buonoruueckoe BeeHNE CEIBCKOTO X035 CTBA.

4
5
6. [Ipobema 3arpsi3HEHUSI BOJOEMOB U TOPOJICKUX CTOKOB.
7
8

. buoBoccranoBnenue, Ononerpananus u OuonepepadoTKa.
9. [IpyHIMIIBI ¥ METO/BI OYMCTKH CTOYHBIX BOJ.

10.
11.
12.
13.
14.
15.

AHaspobHast 1 adpoOHast OMOJIOTHYECKUE OYMCTKU CTOYHBIX BOJI.

TexHonornyeckre cxeMbl OHOIOTMYECKON OYMCTKU CTOYHBIX BOI.

V nanenue OMOTEHHBIX JJIEMEHTOB U3 CTOYHBIX BOJI.

O06e3B0OKHMBaHNE OCAIKOB OYHCTHBIX COOPYKEHUH.

buonorudeckas o4ncTKa 1 1€30/10panus ra30-BO3IyIIHBIX BHIOPOCOB.

dusnueckue, XUMUYECKUE U OMOJIOTMYECKHE METOJbl OYMCTKH BO3/AyXa M Ta30-

BO3TyILIHBIX BEIOPOCOB.

16.
17.
18.
19.
20.
21.
22.
23.

MukpoOHOoIOTHYECKHE METOIBI J€3010palliU Ta30B.

[lepepaboTka opraHM4EeCKUX OTXOJIOB.

MuxkpoOuonoruyeckas nepepadoTka OpraHMuecKuX OTXOO0B.
BepMukynbTHBUPOBaHUE M BEPMUKOMITOCTUPOBAHHUE.

[TonsTHE OMOpEMEaNAIIUY U METOBI OUUCTKHU 3arPSI3HEHHBIX TOYB.
HeOwnonorunueckue MeToap! in situ 1 on situ.

BI/IOJ'IOFI/I'-IGCKI/Ie 158 KOM6I/IHI/IpOBaHHBIe METOABI peMeJIPIaI_[HI/I.
buonpenapatsl. OCHOBHBIE 3Talbl OMOPEMETUAIIMOHHBIX PabOT.
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24. MeToapl OYUCTKH 3arPS3HEHHBIX BOJ] M IOYB PACTCHUSIMH U BOJOPOCIISIMH.

25. buonpynpl ¥ THAPOOOTAHUYECKHUE TTOIIAIKH.

26. Quropemenuanus W €€ BHUABL:  (QUTOIKCTpakuus, Qurorpanchopmarms,
duronerpanamnus, puroucnaperue, purocrabunuzanms, puzochepHas OnopemMeHaIys.
27. MeTopl OYMCTKH BOJI M TIOYB OT HE(PTEIIPOIYKTOB.

28. Wcnonp3oBaHUE MHKPOOPTaHM3MOB M SH3UMOB JJISi OYUCTKU HPUPOIHBIX Cpell OT
HE(PTETPOTYKTOB.

29. buonoruyeckoe yaajaeHue TsHKEIbIX METaUIOB B TOUYBEHHBIX M BOJIHBIX Cpefax

30. [Ipobnema 3arpsi3HEHUs MOYB U BOJOEMOB TSDKEIBIMH METaUlaMU. TeXHOJIOTHUs
MPUMEHEHUS] MUKPOOPTraHU3MOB JJISi CHIDKEHHUS COJIEpX aHUS TsDKEIbIX METauioB B
BOJIOEMAaX U MOYBAX.



