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1. He.ﬂl/l, 3alaYi U IVIAHUPYEMBIC PE3YJIbTaTbl oﬁyqemm o ATMCIUIIJIMHE

K ocHOBHBIM 1eJISIM OCBOCHHSI TUCIUTUIHHBI «[IpupogooxpaHHbie OMOTEXHOIOTHID CIICIyeT
OTHECTH CJIEYIOLLHKE:

— U3y4eHHUE IKOJIOTUICCKOTO IMOTCHIINAIA OUOJIOTHUECKUX CHCTEM;

- U3yYCHHE MPUMEHEHHUS OMOTEXHOJOTHH IS peHICHHs] MPOoOJIeM OXpaHbl OKpYKArOIIeH
cpensl.

K ocHoBHBIM 3amadam ocBoeHHs AucUUILIHNHBL «[IpupomooxpaHHbie OUOTEXHOJIOTHUN
CleyeT OTHECTH:

— O3HAKOMJICHUE ¢ OMOTEXHOJIOTHYCCKIM ITOTSHIIMAIOM MHUKPOOPTaHU3MOB;

- I3YYCHHE TEXHOJOTUICCKIX OCHOB ITPHPOIOOXPAHHBIX OMOTEXHOIOTHIA.

Obyuenne mno aucuumauHe «IIpupomooxpaHHble OHOTEXHOIOTHID

HaNpaBJICHO Ha
dbopmupoBaHKe Y O0YUAIOIINXCS CICTYIONTUX KOMIETEHIUMI:

Koa u HauMeHoBaHNe KOMIIETEHIIM I NHaukaTopbl 10CTHKEHHST
KOMIIeTEHIIUHU

NOIIK-1.1. YMmeeT npuMeHsTh

OIIK-1. CnnocoGeH yunThIBaTh COBPEMEHHBIE
TEHJICHIIUU PA3BUTHS TEXHUKU U TEXHOJIOTUH
B 00J1acTH TeXHOC(EpHOU OE30MaCHOCTH,
M3MEPUTEIbHON U BBIYUCIUTEIIBHON TEXHUKH,
UH(GOPMAIIMOHHBIX TEXHOJIOTHH MPU

COOTBETCTBYIOIINN (PU3UKO-MaTEMaTUYECKUN
anmapat Ipy PeeHUu MPodheCCHOHATHHBIX
3a1a4

PCIICHUHU THUIIOBBIX 3a/1a4 B obOiacta
npodecCHOHATBLHOM 1A TEIbHOCTH,
CBSA3aHHOM C 3alIUTON OKPYKAOLIEH Cpelbl U
oOecrieyeHreM 0e30I1aCHOCTH YEI0BEKa;

NOIIK-1.2. YmeeT npuMeHSTH
METO/]Ibl aHAJIM3a U MOJEIMPOBAHNUS,
TEOPETUYECKOT'0 U SKCIIEPUMEHTAIIBHOTO
HCCIIEIOBAHUS NP PELLICHUH

HpO(beCCI/IOHaHBHLIX 3aJa4

2. MecTO IUCHMILUIHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

HucnumuHa «[IpupoiooxpaHHbie OMOTEXHOJOTHH» OTHOCHTCS K YHCITY Y4eOHBIX
JUCLHUIUIMH o0s3aTesibHoM yacTu bioka 1 «/lucuurmael (MO IM)» U BXOAUT B 00pa30BaTeIbHYIO
pOTpaMMy MOATOTOBKH OaKaIaBpOB.

Ora IUCUUIUIMHA CBfi3aHa co cienyromuMu aucuumiauHamu OOIL:

«Qxonorus», «be3onacHocTh KU3HeAEATENbHOCTHY, «[IpoMbllieHHas skonorusy, «lIpumenenue
HaWITy4IINX JOCTYIHBIX TEXHOJIOTUN B OXpaHe OKPY>KaIOLIEeH cpeab».

3. CTpyKTypa U cojep:KaHHue TN CHUIINHBI
OOmast TPyIOEMKOCTh IUCIMIUIMHBI COCTaBIsieT 2 3a4eTHbIE €IWHUIBI, T.e. 72
aKaJeMHYECKHX Yaca.
3.1 Buabl y4eOHO# padoThbl U TPYA0EMKOCTH
3.1.1. Ounas dhopma oOyueHus
Ne . KoanyecTtBO CemecTpnl
Buj yueOHoii padoThl
n/n 4acoB 3
1 | AyautopHble 3aHATHSA 36 36
B Tom unce:
1.1 | Jlekuun 18 18
1.2 | CemuHapCKHe/IPAKTHYSCKUE 3aHSTHUS 18 18
1.3 | JlabopaTopHbIe 3aHITHS
2 | CamocTosTeqbHas padoTa 36 36




B ToM uucie:

2.1 | Pedepar
3 | llpomexxyTouHasi aTrecTanus
3aver/mud.3a4eT/7K3aMeH 3a4er 3a4eT
HTroro 72 72
3.2 Temarudyeckuii NJIaH U3YyYeHUS] TUCIUNIITHHBI
(o popmam oOydeHwHsT)
3.2.1. Ounas dpopma oOyueHUs
TpynoeMKoCTb, 4ac
AyauTopHasi padora E
o & , | S| 25| EE
o) =R sE| E2| 58
Ne Pa3nesbl/TeMbl 2 E E £ s § 2 % g §§_
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n/n AMCUHUTLTHHBI = 8 05) E E = % I%EI S 2
28 3 = 2
E g g =
o
1 Tema 1. BBenenue B 8 2 2 4
JTUCITUTUIAHY. OCHOBHEBIE
ITOHATHS U
OCHOBBI OMOTEXHOIOT I
2 Tema 2. DKkonoro- 8 2 2 4
OHOJIOTHYECKHUE MEXaHH3MBI
MIPUPOTOOX PAHHBIX
OMOTEXHOJIOT Ui
3 Tema 3. buonoruueckas 8 2 2 4
OYKCTKA CTOYHBIX BOJ
4 Tema 4. Buonorunueckas 8 2 2 4
OYHCTKAa M JIe30JI0paIus Tra3o-
BO3IYIITHBIX BEIOPOCOB
5 Tema 5. [TepepaboTka 8 2 2 4
OpPraHUYECKUX OTXOJ0B
6 Tema 6. buopemeauanus nous 8 2 2 4
7 Tema 7. ®uropemenuanus 8 2 2 4
3arpsiI3HEHHBIX BOJT
8 Tema 8. CnoocoObl OYHMCTKH 8 2 2 4
3arpsI3HEHHBIX cpen oT
HE(PTEPOTYKTOB.
9 Tema 9. buonorunueckoe 8 2 2 4
yIaJIeHUE TSDKEIBIX METAJIOB B
ITOYBEHHBIX U BOJIHBIX CpeJax
Hroro 72 18 18 36

3.3

Coaep:xaHue TUCHUNIHHBI




Tema 1. BBenenue B nucuumnimny. OCHOBHbIE IIOHATHSI U OCHOBbI OMOTEXHOJIOTH i

OcCHOBHBIE MPUHIIUIBI ¥ TOHSATHUS IPUMEHEHUS OMOTEXHOJIOTUH ISl pelIeHUs
XO3SIUCTBEHHBIX 33/1a4. TeXHOJOTHYECKHI MOTEHIAl MUKPOOPTaHU3MOB, SH3UMOB,
MaKpOOPraHU3MOB. Penrenne mpo0iieM 3KOJIOTHH ¢ TIOMOIIBIOOHOTEXHOJIOTHH.

Tema 2. IKk0/10r0-0M0JI0THYECKHE MEXAHU3MBbI IPHUPOI0O0XPAHHBIX OMOTEXHOJIOT Uil

PasButue npuponooxpanaeix 6noTexHonoruid. [Ipodiema 3arps3HeHMst BOJTOEMOB U
TOPOJICKUX CTOKOB. bruonoruueckoe BeJleHUE CeNbCKOTo X03siicTBa. buoBoccTanoBienue,
Oounonerpamanus u ouonepepadboTKa.

Tema 3. BuoJjiornyeckast 04MCTKA CTOYHBIX BO

[TpyHIMITBEI ¥ METO/IBI OYMCTKU CTOYHBIX BOJ. AHAIPOOHAs U adpOoOHAsI OMOIOTHIECKUE
OUYMCTKU CTOYHBIX BOJI. T€XHOMOTHYECKUE CXEMbI OMOIOTUYECKONW OUUCTKHU CTOYHBIX BO/I.
Vnanenne OMOTEHHBIX AIEMEHTOB M3 CTOUHBIX BOJI. OOE3BOKMBAHKUE OCATKOB OYHCTHBIX
COOPYKEHUM.

Tema 4. buosoruyeckasi 04UCTKA U 1€3010palus ra30-Bo31yIIHbIX BHIOPOCOB

buonoruueckas ouncTka u Ae30/10palivs ra30-BO3IyIIHBIX BEIOpocoB. dusnueckue,
XUMHUYECKHE U OMOJIOTUYECKHE METO/IbI OYMCTKH BO3/IyXa U T'a30-BO3/yIITHBIX BEIOPOCOB.
MukpoOuronoruueckue MeTo bl J€3010palliy Ta30B.

Tema 5. [lepepaboTka opraHnyecKux 0TX010B

[lepepaboTka opraHn4eckux oTxo10B. MUKpoOuonoruueckas rnepepadoTka OpraHM4ecKux
0TXO0B. BepMUKYITbTUBHPOBAHNE U BEPMUKOMIIOCTUPOBAHUE.

Tema 6. buopemenuauusi mo4B

[TonsiTHe OMOpeMeTMaINK U METO Bl OUYMCTKH 3arpsi3HEHHBIX 1M04B. HeOnomornyeckue
METO/IBI in situ 1 on situ. buonornyeckue 1 KOMOMHUPOBAHHBIE METO/IbI PEMEIUALINH.
buonpemapaTel. OCHOBHEIE 3TaIlbl OHOPEMETHANIMOHHBIX PaOOT.

Tema 7. duTopeMeaanua 3arPsi3HEHHBIX BOJL

MeToabl OUUCTKY 3arpsI3HEHHBIX BOJI M TTIOYB PACTEHUSIMHU M BOJIOPOCsMU. bronpy bt n
ruapoOoTaHnYeCcKre TUIomaaku. GuTopemMenuanus 1 ee BUJIbl: PUTOIKCTPAKITHS,
¢uroTpancopmanus, puronerpanamus, puroncnapenue, puroctabunmzanus, puzochepHas
OuopeMeuanms.

Tema 8. Cioco0bl 04MCTKH 3arpsI3HEHHBIX cpel 0T HeTenpoayYKTOB.

MeTo1pI OUUCTKH BOJ U MOYB OT HepTenpoykToB. Mcronbp30BaHe MUKPOOPTaHU3MOB U
SH3UMOB JIJIsl OYUCTKHU MPUPOAHBIX CPel OT HEPTEIPOTYKTOB.

Tema 9. Buosnoruyeckoe yaajieHue TszKeJIbIX META/VIOB B NOYBEHHBIX U BOJHBIX
cpenax

[IpoGnema 3arpsi3HEeHUs TOYB U BOJIOEMOB TSDKEIIBIMU MeTaulaMu. TeXHoIorus
MPUMEHEHUS MUKPOOPTaHU3MOB JJISI CHHPKEHUSI COJIEPIKaHMSI TSHKEIIBIX METAJIJIOB B BOJOEMAX U
MOYBaXx.

3.4 TemaTukKa CEeMMHAPCKHUX/NMPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapCcKue/PaKTUICCKUE 3aHITHS

Tewma 1. Begenue B qucuuminny. OCHOBHBIE IOHATHUS U

OCHOBBI OMOTEXHOIOTUH

Tema 2. DK0I0T0-0M0JIOrMYECKUE MEXaHU3MBI TPUPOJ0OXPAHHBIX OMOTEXHOJIOTHIA
Tema 3. buosornueckast O4UCTKA CTOYHBIX BOJI

Tema 4. buonoruyeckasi O4MCTKa U 1€300pallHsl ra30-BO3AYIIHBIX BEHIOPOCOB
Tewma 5. [lepepaboTka OpraHMYECKUX OTXOJI0B

Tema 6. buopemeaunanus moun

Tema 7. @uropeMenuanus 3arpsa3HEHHBIX BOJT

Tema 8. CriocoObl OUYUCTKY 3arps3HEHHBIX Cpell OT HE(PTEPOTyKTOB.



Tema 9. buonorudeckoe ynajaeHue TSKEIBIX METAIIOB B IOYBEHHBIX M BOJHBIX Cpeaax
3.4.2. JlabopaTopHbIE 3aHATH
He npenycMoTpeHsl.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycmorpenst.
4. Y4eOHO-MeTOAMYECKOEe M MHPOPMALIMOHHOE o0ecieyeHne

4.1 HopmatuBablie 1okyMeHTbl 1 'OCTbI

1. CanlluH 2.1.3684-21 "CanutapHo-31H11€MHOJIOTUYECKHE TPEOOBAHUS K COACPIKAHUIO
TEPPUTOPUI TOPOJICKUX U CEIBCKUX MOCEJIEHUH, K BOAHBIM 00BEKTaM, TUThEBOM BOJIE U IUTHEBOMY
BOJIOCHA0KEHUIO, aTMOC(HEPHOMY BO3/AYXY, TOYBAM, KHJIBIM TOMEIICHHUSM, SKCILTyaTalluu
IIPOM3BOJICTBEHHBIX, OOIIECTBEHHBIX TOMELEHUH, OpraHU3alMy U MPOBEICHUIO CAHUTAPHO-
POTHBOAHIEMHYECKHUX (MPO(YHUITAKTHYECKIX) MEPOIPUSATHI".

UR L :https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21 territorii.pdf

2. CnpaBounuku H/T:
URL:https://www.gost.ru/portal/gost/home/activity/ NDT

4.2 OcHoBHas JuTEpaTypa

1. Ilnoramkosa, P. H. OCHOBBI IpHPOIOOXPAHHBIX OHOTEXHONOTUIA. [IpakTHKYM : y4eOHOe
nocobue / P. H. Ilmotaukosa, O. JI. MemepsikoBa ; mox pexakmueii [1. T. CyxanoBa. —
Boponex : BIYUT, 2021. — 99 c. — ISBN 978-5-00032-509-4. — Texkecr :
ANEeKTPOHHBIH // JIaHb : a5ieKTpoHHO-O0uOHOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/254426 (narta o6pamenus: 06.06.2023). — Pexum nocryna:
JUIsL aBTOPU3. I10JIb30BATEIIEH.

4.3 JlomoJiHMTe/IbHAS JUTEpaTypa
2. 3arockuHa, H. B. Dkonoruyeckast OMOTEXHOJOTHS | yY€OHUK U TPAKTUKYM JJIsI By30B
/ H. B. 3arockuna, JI. B. Hazapenko. — MockBa : U3natensctBo FOpaiit, 2023. — 99 c.
— (Bsicmiee o6pazoBanue). — ISBN 978-5-534-16030-7. — TekcT : 31€KTPOHHBIN //
ObpazoBatenbHas maatdgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530293
(mara obpamenus: 06.06.2023).

4.4 DaexkTpoHHBbIe 00pa3oBaTebHbIE PeCypChl
He npenycmotpeno.

4.5 JluneH3uoHHoe W  CcBOOOJAHO  pacHmpocTpaHseMoe  INPOrpaMMHOe
o0ecneueHue
He npenycmorpeno.


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

4.6 CoBpemenHbie npodeccuoHaJbHble 0a3bl JAaHHBIX U MHGOPMALMOHHBIE
CIIPABOYHbIE CHCTEMBI

1. Koncynprant Ilntoc

URL: https://www.consultant.ru/

2. Undopmanmonnas cetb «Texakcmepr»
URL.: https://cntd.ru/

5. MarepuajibHO-TeXHHYECKO0e o0ecreyeHue

[IpoBeneHue JneKuil OCYIIECTBISETCS B OOIIEYHUBEPCUTETCKUX ayIUTOPHUSIX, TAC IO
BO3MOXXHOCTH MOXHO TPEAYCMOTPETh JAEMOHCTPalUi0 (HUIBMOB, CIAWJOB WM HCIOJIb30BaTh
pazmarouynbie Marepuaibl. [IpakTudyeckue 3aHATHA C MPUMEHEHHUEM MYJIbTUMEAUNHBIX CPEACTB
MPOBOSTCS B ayIUTOPUH (OCHAIIEHA TPOSKTOPOM, IKPAHOM, CTOJIAMHU, CTYJIbSIMH, IOCKOM).

6. MeToauveckue peKOMeHIalNU

6.1 MeToanueckue peKOMeHAIUM IJIs1 IPeNnogaBaTeis M0 OPraHu3anuu
00y4eHus1

OCHOBHBIM TpeOOBaHHEM K IPEHOJABAaHHUIO JHCLMIUIMHBI SIBISIETCS TBOPYECKHUH,
HpO6JI€MHO-I[I/IaJ'IOI‘OBl)H>'I moaxon, HO3BOJ’IHIOH.IHI>1 IMOBBICUTH MHTCPEC CTYACHTOB K COJACPKAHHIO
y4eOHOro Marepuarna.

OcHoBHast (hopMa W3y4eHUS] U 3aKPEIUICHUS 3HAHUH IO ITOW TUCIUIUIMHE — JICKIIMOHHAS,
nabopaTopHasi U mpaktuueckas. [IpemogaBarensb JOMKEH MOCIEIOBATEIBHO BBIYUTATH CTYICHTAM
pAn J'IGKIII/IfI, B XOAC€ KOTOPBIX CICAYECT COCPECAOTOYHMTL BHHMAHUC Ha KIIHOYEBBIX MOMCHTAX
KOHKPETHOTO TEOPETHYECKOr0 MaTephaia, a Tak)Ke OPraHM30BaTh MPOBEACHUE MMPAKTHICCKHUX
3aHIATHH TaKUM 06pa30M, 4TOOBI AKTUBU3HUPOBATH MBINUICHUC CTYACHTOB, CTUMYJIUPOBATH
CaMOCTOSITENFHOE HU3BICYCHHE HMH HEOOXOAMMOW HWH(MOPMAIMH W3 Pa3IUYHBIX HCTOYHHKOB,
CpaBHHTeJ’IBHBIfI aHaJIu3 MCTOIO0B peIHeHHfI, COIIOCTABJICHHUE  IIOJYUCHHBLIX PE3YJIbTATOB,
(GopMyITHPOBKY U apryMEHTAIMIO COOCTBEHHBIX B3IJISI0B HA MHOTUE CIIOPHBIC IPOOIIEMBIL.

OcCHOBY y4eOHBIX 3aHATHH 10 MUCIHUILIMHE COCTABJISIOT JICKIHH. B mpomecce oOydeHust
CTY/ICHTOB HCIOJIB3YIOTCS Pa3IMYHBIC BUIBI YUCOHBIX 3aHATHI (ayUTOPHBIX M BHEAYIUTOPHBIX):
JIEKL[MU, CEMUHAPCKUE 3aHATUS, JJabopaTopHble pabOThl KOHCYNbTAMU U T.1. Ha nepBom 3aHsTHH
0 JaHHOW y4eOHOU MUCIUILIMHE HEOOXOANMO O3HAKOMHTH CTYICHTOB C MOPSAKOM €€ H3y4eHHs,
PACKPBITH MCCTO WU POJIb AUCHUIIJIMHBI B CUCTEMC HAYK, €€ IMPAKTUYCCKOC 3HAYCHHUE, JOBCCTHU OO
CTY/IEHTOB TpeOOBaHUs Kadeaphl, OTBETUTH Ha BOTIPOCHI.

HpI/I MMOATOTOBKEC K JICKIHUOHHBIM 3aHATUAM I10 KYpCY H€O6XOI[I/IMO npoaymars IJiaH €ro
IPOBEJICHHS, COJEPXKAHHE BCTYMHUTENbHON, OCHOBHOM M 3aKIIOYHTEIBHONW YacTH JIEKIHH,
O3HAKOMHUTBCSI C HOBHHKAMH Y4YeOHOW W METOAMYECKOW JUTEpaTyphl, IyOJHKAIMSIMU
MIEPUOANYCCKON TeYaT MO TEeME JICKIIMOHHOTO 3aHSTHs, OMPEICIUTh CPEACTBA MATEPHUATbHO-
TEXHHUYECKOI'O O6€CH€‘~I€HI/I$[ JICKIHMOHHOI'O 3aHATHA U IOPAAOK UX HUCIIOJbB30BaHUA B XOAC YTCHUA
JIEKIUH. Y TOUYHHTH [UIAH HPOBEICHHS MPAKTHYECKOTO 3aHSATHS 110 TeME JICKIIUH.

B Xxo/e JEKIMOHHOTO 3aHATHS MPENoAaBaTesb I0JDKCH HAa3BaTh TEMY, y4eOHBIE BOIPOCHI,
O3HAKOMHUTDH CTYACHTOB C ICPCHHEM OCHOBHOH U Z[OHOJ'IHI/ITGJH)HOI;'I JIMTCPATYPHhI 110 TCME 3aHATHA.

Bo BecTynuTeNnbHOM YacTH JIEKIIMH 00OCHOBATH MECTO U POJIb M3y4aeMOW TeMbl B y4eOHOUI
AUCHUIINIMHE, PACKPBITh €C IMPAKTHUYCCKOC 3HAYCHHC. Ecan gurtaercs me nepsasa JICKIUA, TO
HEOOXO/MMO yBs3aTh €€ TeMy C MpEeAbIAYIIei, He Hapylias JIOTHKH H3JI0KEHHs Yy4eOHOro
marepuana. JISKIUIO ClIeyeT HAaYNHATh, TOJBKO YETKO 0003HAYMB €€ XapakTep, TEMy M KPyT Tex
BOIIPOCOB, KOTOPHIC B €€ X0/1¢ OyIyT pACCMOTPEHBI.


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

B ocHOBHOI wacTW JIeKUMH cJeIyeT pacKpbiTh CoOJepXKaHHe Y4eOHBIX BOIPOCOB,
aKLIEHTUPOBAaTh BHHUMAaHUE CTYACHTOB HA OCHOBHBIX KaTEropusx, SBJICHUSIX U Ipoleccax,
0COOEHHOCTSAX MX MPOTeKaHus. PacKpbIBaTh CYIIHOCTh U COJEPIKAHUE PA3IMYHBIX TOUYEK 3PEHUs U
HAYYHBIX IIOJXOJOB K OOBSCHEHHIO TEX WM WHBIX SBICHWH U mponeccoB. Cremyer
apryMEHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO IO3HUIMIO 110 CIIOPHBIM TEOPETUYECKMM BOIPOCAM.
[IpuBonuTe mpumepsl. 3anaBaTh MO XOJAy H3JIOKEHHS JIEKIIMOHHOTO MaTepuajia pUTOPUYECKHE
BONPOCHl W CAaMOMY JaBaTh Ha HUX OTBET. JTO CIOCOOCTBYET AaKTHBM3ALUU MbICIUTEIbHON
JESITEIBHOCTH CTYJIEHTOB, IOBBIIMICHUI0O HUX BHUMaHWS M HHTEpeca K MaTepuaiay JIEeKLUHU, €€
conepxanuto. IlpenonaBarens AOKEH PYKOBOAUTH PabOTOM CTYJEHTOB IO KOHCHEKTHPOBAHUIO
JEKIIMOHHOTO MaTepuaia, MOJYepPKUBATh HEOOXOAMMOCTh OTPaKEHUS B KOHCIEKTaX OCHOBHBIX
HOJIOKEHUH U3ydaeMoil TeMbl, 0000 BbIIENSISI KATETOPUIHHBIN anmapar.

B 3aximrounTensHON 9acTu JEKIMH HE0OXOANMO COPMYIHPOBATH OOIIME BBIBOJIBI T10 TEME,
PACKpBIBAIOLIME COAEP)KaHUE BCEX BOIPOCOB, IOCTABICHHBIX B JeKUUU. OOBABUTH IUIaH
OUEPETHOTO CEMHHAPCKOr0 WM JIaDOpaTOpPHOrO 3aHsTHs, [aTh KpaTKue pPEKOMEHIAIUH IO
HOJArOTOBKE CTYACHTOB K CEeMMHapy Wid JaboparopHoil pabGore. Omnpenenutb MeCTO U BpeMs
KOHCYJIbTAIlUM CTYJEHTaM, IIOYKEJIaBIIMM BBICTYIIMUTh HAa CEMUHApE C AOKJIAJaMH U pedeparaMu 1o
aKTyaJbHBIM BOIIpOCaM 00CYX/1aeMOW TEMBI.

Lenp mpakTUYeCKUX U Ja00PATOPHBIX 3aHATHI — 00E€CIIEYNTh KOHTPOJIb YCBOCHHS Y4eOHOTO
MarepHuaia CTyIACHTaMH, paclIMpeHue U YriyOJeHue 3HaHUM, NOJYYEHHbIX MU Ha JIEKUUSIX U B
Xole caMmocTosiTenbHOW — paboTel.  lloBbimieHwe A(QQEKTUBHOCTH MPAKTHUYECKUX  3aHATHU
JIOCTUTaeTcs IMOCPEICTBOM CO3JAaHUS TBOPUECKOM OOCTAHOBKH, pPACHOJArarouleid CTYIEHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IVIAJIOB U CYKJIEHUH MO OOCYKJaeMbIM BOIIPOCaM, KEJIAHUIO Y
CTY/ICHTOB I1OpabOTaTh y JJOCKU IIPU PELICHUH 3a/1a4.

[Tocne Kaxgoro JEKIHMOHHOTO, JIAa0OPAaTOPHOTO M IPAKTUYECKOTO 3aHATHA CHAENaTh
COOTBETCTBYIOIIYIO 3alMCh B )KypHaJlax y4eTa MOCELaeMOCTH 3aHSATUH CTYACHTaMH, BBIICHUTDH Y
CTapoCT Y4eOHBIX TPYIIT MPUIUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATHUSAX. [[pOBOAMTH TPyNIOBEIE U
UH/IMBUAYaJIbHbIE KOHCYJIbTAllUU CTYJIEHTOB IO BOIIPOCAM, BOSHUKAIOIIUM y CTYICHTOB B X0/€ MX
HOJArOTOBKU K TEKYLIEH U MPOMEXYTOUYHOM aTTeCTalluu MO Y4eOHON TUCHUILUIMHE, PEKOMEH/10BaTh
B IIOMOIIb Y4€OHBIE U JPyTrUe MaTepUalbl, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

OreHKa BbICTaBIISIETCS IIPENOJAaBaTENEM U OOBSIBIIETCS [1OCIIE OTBETA.

[IpenonaBaTenp, NPUHUMAIOIIMKA 3a4€T WM 5K3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a
IPABUJIBHOCTb BBICTaBJICHUSI OLICHKHU.

6.2 Meroauyeckue yKkazaHus 1JIs1 00y4al0LIUXCH 110 OCBOCHHUIO TUCHUIIIMHBI

Pa6oTa CTYJACHTA HAIIpaBJICHA HaA:

. U3YYCHHUE TEOPETHYECKOTO MaTepHalia, MOATOTOBKA K MPAKTHYSCKUM 3aHATHSIM H
BBINOJIHCHHUE MTPAKTHYECKUX PaOOT

. MOJIFOTOBKA u BBITIOJTHCHHE TECTUPOBAHUS c HCIIOJIb30BAHUEM
00111e00pa3oBaTeIbHOTO MOpTAaa

. HamucaHue pedepara mo NpeIoKeHHON TeMe

CamocrosiTenbHas paboTa CTYJICHTOB IPEACTABISACT COOOW BaxkHEiIee 3BEHO y4eOHOTo
nporecca, 0e3 IPaBWIBHOW OpraHU3alM KOTOPOro OOy4alomuiics HEe MOXET OBITh
BBICOKOKBATU(HUIUPOBAHHBIM BBITYCKHHKOM.

CTYI[GHT AOJDKCH IIOMHUTDL, YTO HAYWHAThb CaAMOCTOATCIIbHBIC 3aHATHUA CICAYCT C IICPBOIro
ceMecTpa M MPOBOANUTH HX PEeryisipHO. OueHb BaKHO MPUIIOKHUTh MAKCHMYM YCHITHIA, BOJIH, YTOOBI
3acTaBUTH ce0s paboTaTh C MOTHON HATrPY3KOH C IEPBOTO JTHSI.

He cnenyer oTkiaipiBaTh pabOTy Takke HM3-3a HEpaOOYEro HACTPOCHUS WM OTCYTCTBHUS
BJOXHOBCHHUAI. HaCTpOCHI/IC HYXXHO CO3aaBaTb CaMOMY. ITornmanmne HGO6XOI[I/IMOCTI/I BBIITOJIHCHU A
paboThL, 3HAHKE LIEJIU, OCMBICIICHUE TIEPCICKTUBBI OJIArOMPHUSITHO BIUSIOT HA HACTPOCHHUE.
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Kaxnplii CTyIGHT OJDKEH caM IIAHHPOBAaTh CBOKO CaMOCTOSITEIBHYIO padoTy, UCXOHs M3
CBOMX BO3MOXXHOCTEH M TPHUOPUTETOB. DTO CTHUMYJHPYET BBHIMOJHEHUE pabOTHI, co31aeT Ooiee
CTIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE IOJIOKUTEIILHO CKA3bIBACTCS HA YCBOSHUH MaTepHalia.

BaxHo mostHee ydecTh 00CTOATEIhCTBA CBOCH PAOOTHI, YSICHUTD, YTO SIBIISICTCS TIABHBIM HA
JTAHHOM JTare, KaKyl MOCJIeIOBaTEeIbHOCTh PA0OThI BHIOPATh, YTOOBI BBIIIOJHHUTH €€ JIYUIe U C
HAaUMEHBIIIMMH 3aTpaTaMHi BPEMEHU U SHEPTHUH.

JInist TUIOIOTBOPHOM pabOThl HEMAJIOBAXKHOE 3HAYCHHWE MMEET OOCTAHOBKA, OpPraHU3aIus
pabodero mecra. Hy>kHO TOOHWTBCS, 9YTOOBI MECTO PaOOTHI MO BO3MOXHOCTH OBLIO ITOCTOSIHHBIM.
PaboTa Ha mMpUBBIYHOM MecCTe JenaeT ee OoJiee MmIoA0TBOPHOU. [IpOayKTHBHOCTE pabOTHI 3aBUCHT
OT TPAaBWJIHLHOTO YEpPEJOBAHMS TPyAa W OTAbIXa. [l03TOMY KakIble 4ac WM JBa CICIyeT ACNaTh
nepepbiB Ha 10-15 MuHyT. BBIXOJHBIC JHU JIydllle MOCBATHTH AKTUBHOMY OTIBIXY, 3aHITHIM
CIIOPTOM, MPOTYJIKAMH Ha CBEKEM BO3IyXe U T.JA. Jlake mepeKiioueHre ¢ 0JHOrO BUAa YMCTBEHHOU
paboThI Ha IPYTOil MOXKET CITY)KUTh AKTHUBHBIM OT/IBIXOM.

CTyleHT JOJDKeH TIOMHHUTh, YTO B TIPOIECCe OOYYCHHSI BAXKHEHIIYIO pPOJb HIrpaeT
caMoCTOsTeNIbHAs paboTa ¢ KHUTOi. HayunTbes paboTaTh ¢ KHUTOM — BayKHEHINAs 3aa4a CTyICHTA.
be3 aroro HaBblka OyaeT Ype3BBIYAWHO TPYAHO H3y4aTh MPOTPAMMHBIA MaTepuai, U MHOTO
BpeMeHU OyJIeT MOTPayeHO HepalnoHaIbHO. PaboTa ¢ KHUrOW CKJIabIBACTCS M3 YMEHHS 110100paTh
HEOoOXOMMBIC KHHUTH, pa3o0paThCcsi B HHUX, 3aKOHCIEKTUPOBATH, BHIOPATh TJIABHOE, YCBOUThH WU
NPUMEHHUTD Ha MPAKTHKE.

7. DoH/ OLICHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00y4YeHHUs

Jo natel mpoBeieHUs MPOMEXYTOYHOM aTTECTALMK CTYACHT JOJKEH BBITIOJHUTH BCE PA0OTHI,
MPEAYCMOTPEHHBIE HACTOAIIEeH paboueld mporpamMmoi aucHUIUIMHBL [lepedeHsb 00s13aTenbHBIX
paboT u popmMa OTIETHOCTH MPEICTABICHBI B TAOJIHUIIE.

[Tepeuens 00s3aTeNBHBIX Pa0OT, BBIMONHICMBIX B TEUCHHE CEMECTpa IO JUCIUIUIMHE
«IpupoaooxpaHHble OMOTEXHOIOT I

Bun pabotsr @®opMa OTYETHOCTHU U TEKYILIETO KOHTPOJIS
[IpakTnueckue OdopmiecHHBIE BBITIOJIHEHHBIE MPAKTUYECKHE pabor,
paboTsl MPEAYCMOTPEHHBIX paboueld MporpaMMoil TUCHHUILIUHBI C OTMETKOM
MperoaaBaTeliss «3a4TE€HO», ©CJIM BBITIOJHEHBI M O(GOPMIICHBI BCE
paboTHI.
Pedepar [IpencraButh pedepar Mo BHIOpPAaHHOW TeMe C OLIEHKOU

npenojaBaTelnss Mo pe3ylbTraraM MpelcTaBieHust pedepara B ¢opme
Mpe3eHTAlNK U Ha OyMa>KHOM HOCHUTEIIE.

TectupoBanmue OneHka mpernogaBarelisi, €ClId pPe3yabTaT TECTUPOBAHUS I10
mkaige cocrasiser 6oiee 41 %.

7.2 Ikana u KPpUTEPHH OLIEHMBAHUSA Pe3yIbTATOB 00yUYeHUs

7.2.1. lllkana ouennBaHus pedepara

| [IIkana oueHUBaHUS | Ornucanue
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OT1iau4HO

BemmonHensl Bce TpeOoBaHMS K HAlMCAaHUIO M 3almiuTe pedepara:
o0o3HayeHa mpobiiemMa M O00OCHOBaHA €€ AaKTYaJbHOCTb, IMPOBEACH
aHaIM3 PA3IMYHBIX TOUYEK 3PEHMs Ha paccMaTpUBaeMylo mpoliemy H
JIOTHYHO M3JI0’KE€HA COOCTBEHHAs MO3HIHMsA, C(HOPMYITHPOBAHBI BBIBOMI,
TEMa pacKpbiTa TIOJHOCTBIO, BBHIIEpKAaH O00BEM, COOJIIOICHBI
TpeOOBaHMUS K BHEIIHEMY O(QOPMIICHHIO, JaHbI IPABUIbHBIC OTBETHI HA
JOTIOJIHUTEIIbHBIE BOIIPOCHL.

Xopomo

OcHoBHBIE TpeOOBaHUs K pedepaTy U ero 3aliuTe BBIIOIHEHBI, HO IPU
9TOM JOMYIIEHbl HENOYETH. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0’KEHUH MaTepHaia; OTCYTCTBYET JIOTHYECKasi OCIeI0BaTEIbHOCTh
B CYXJICHHSX; HE BbLIEpXKaH 00BbEM pedepara; UMEIOTCS YITyIIECHHS B
oopmieHnn; Ha JOMOJHUTEIBHBIE BOMPOCH TPU 3aAIIUTE JAHBI
HETIOJIHBIE OTBETHI.

Y 10BIETBOPUTEIIBHO

Nmerotest cymiecTBEHHBIC OTCTYIUICHUsT OT TpeboBanuil k pedepary. B
YaCTHOCTH, T€Ma OCBEIIEHA JIUIIb YACTUYHO; JOMYIIEHbI (DaKTHUECKUE
OIMOKM B COJEpP)KaHUU KypCOBOW pabOThl WM IpPU OTBETE Ha
JIOTIOJTHUTENbHBIE BOIIPOCHI; BO BPEMS 3aIIUThl OTCYTCTBYET BBIBOJ.

HeynosnerBopurensHo

Tema pedepara He packpbiTa, OOHAPYKHBAETCS CYIIECTBEHHOE
HETIOHWMaHHE MPOOJIEMBI.

7.2.2. lllkajia oueHMBaHMUsI TECTUPOBAHMS

P €3yJIbTAaT TCCTUPOBAHUS OLICHUBACTCS 110 HpOHeHTHOﬁ MIKaJI€ OOCHKH.

Onenka KonnuecTBo npaBujIbHBIX OTBETOB
OTJIUYHO ot 81% 1o 100%
XOPOIIO ot 61% 1o 80%
YOBJIETBOPUTEIHHO ot 41% 1o 60%
HEYIOBJIETBOPUTEIHHO 40% 1 MeHee MPaBUIILHBIX OTBETOB

7.2.2. Onucanue 1moOKa3aTejJiedi M KpUTepHeB OLEHMBAHWUS  KOMIIETEHIUH,
(popmMupyeMbIX 10 HTOraM 0CBOCHUS AUCHHUILINHBI (MOLYJIs1), ONMCAHNE IIKAJ OLCHMBAHUS.
[Tokazarenem OLEHWBAHHMS KOMIIETEHIIM Ha pAa3JIMYHBIX JTanmax HX (QOPMHUPOBAHUS
SBIISIETCSA JIOCTMDKEHUE OOY4YaIOUIMMUCS IUIAHUPYEMBIX pe3yJbTaToOB OOYYEHHs IO JUCIMILIMHE

(Monyiio0).

3auTeHo

HOIIK-1.1. YwMmeer 3¢ HeKTHBHO
IPUMCHSTh COOTBETCTBYIOIIHIA bu3mKo-
MaTeMaTHUYECKUH  amnmapar TNpud  PEUICHUU
npodecCHOHATBHBIX 33124

HOIIK-1.2. YwMmeer 3¢ HeKTHBHO
MPUMEHSTh METOJbI aHAJIM3a W MOJCIIUPOBAHHUS,
TEOPETUIECKOTO u AKCIEPUMEHTAITLHOTO

UCCIIEIOBaHMSI TIPH PEUICHUU TPO(ECCHOHATBHBIX
3a1a4
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HNOIIK-1.1. He ymeer mNpUMEHATH

COOTBETCTBYIOIINI (bu3MKO-MaTeMaTUYECKUI
anmapar TpH  pelICHHH NPOQPEeCCHOHATBHBIX
3a7ad4.

Hesaureno HMOIIK-1.2. He yMmeeT NpUMEHATH METObI

aHalln3a M MOJICIHMPOBAHHUA, TCOPCTHUYCCKOI'O H
SKCIICPUMCHTAJIBHOT'O HUCCICIOBAHUA Ipn
pEIICHUN HpO(l)GCCI/IOHaJ'ILHBIX 3aJa4.

7.3  OueHo4Hble cpeacTBa

7.3.1. Tekymmii KOHTPOJIb
IIpumep TecTOBBIX 3aJaHMI:
1. AKTUBHBIN I, IPUMEHSEMBIH MPU OYHCTKE CTOKOB OMOTEXHOJIOTMUYECKUX MPOU3BOJICTB -

a) copOeHT; 0) cMech COPOEHTOB; B) CMECh MUKPOOPTaHU3MOB, IIOJTYYEHHBIX T€HHO-

HHKCHCPHBIMU MCTOAaMU;

I') IPUPOAHBIN KOMIUIEKC MUKPOOPTaHU3MOB.

2. [Ipu o4MCTKE MPOMBIIUIEHHBIX CTOKOB B «4acChl MUK» MIPUMEHSIIOT IITAMMBI-IECTPYKTOPBI:
a) IPUPOHBIE MUKPOOPTaHU3MbI; 0) MOCTOSTHHbIE KOMIIOHEHTHI AKTUBHOTO UJIa;

B) CTaOMJIbHBIC T€HHO-MH)KEHEPHBIE ITAMMBI; T') HE CTa0MIbHBIC TEeHHO-MH)KEHEPHBIE

mITaMMBI.

3. IlocTosIHHOE PUCYTCTBUE MITAMMOB-JIECTPYKTOPOB B a9POTEHKAX MaJI03(p(EKTUBHO;

MNEPpUOAUICCKOC BHCCCHHUEC UX

KOMMEPYECKHX MPEnapaToB BhI3BAHO:
a) c1aboi CKOPOCThIO X Pa3MHOXKEHUS; 0) UX BHITECHEHHUEM IPE/ICTAaBUTEISIMU

MHUKPO(IIOPEI aKTUBHOTO WJIA;

B) IIOTEpei MIa3Mu/, I7i€ JOKAIM30BaHbl T€Hbl OKUCIUTEIbHBIX ()EPMEHTOB; I') MpodIeMaMu

TEXHUKU 0€30IMaCHOCTH.

Tembl pedepartos:

1. Dxonoruueckas Ouorexnonorus. Onpenenenue noustus. OcHoBHBIE 3a1a4n. McTopus
pa3BUTHSI HAIIPABJICHUSI.

2. CoBpeMEHHOE COCTOSTHUE | MTEPCTICKTUBBI PA3BUTHUS YKOJIOTHYECKON OMOTEXHOJIOTHUH B

Poccun u Mupe. 3HaueHue 3KOTOTUIECKON OMOTEXHOIOTHH B IPOMBIILICHHOCTH

3. OcHOBHBIEC OMOXUMHUYECKUE ITyTH MUKPOOHOIOTUIECKON TpaHC(HOpMAITUH 3arpsi3HIOIINX

BCIIIECTB.

4. ObopynoBanue, IPUMEHIEMOE IS KyJIbTHUBUPOBAHHS MUKPOOPTaHU3MOB.

5. Coznanue TeXHOJIOTUH /171l BOCCTAHOBJICHUS OKPYXKAIOUIEH CPebl C UCIIONIb30BAHUEM

FGHHOI/IH)KGHCPHO-MOI[I/I(l)I/IIII/IpOBaHHI)IX MHUKPOOPTaHU3MOB.

6. EI/IOKOHBepCI/IH OTXOO0B. BI/IOI[eCTp}/'KI_II/IH NpUPOAHBIX U CHHTCTHYCCKHX ITOJIUMCPHBIX

MaTepHaJIOB.

7. IIpon3BoCTBO OHMONPENapaToB IS 3aIUTHl PACTCHUI

8. Ilpon3BoacTBO OakTepUaIbHBIX YA0OpPEHUI

9. ITpon3BoaCTBO (hePMEHTHBIX MTPENapaToB METOAAMHU OMOTEXHOJIOTUH

10. IIpon3BOACTBO BaKIIMH ¥ MEUIIMHCKUX MTPETapaToB METOJaMH OMOTEXHOJIOTHH
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11. AspoOHbIe npoiecchl OYMCTKH BOJbI C UCTIOIB30BAHUEM aKTUBHOTO MJIa M OMOILIEHOK,

OMOJIOTUYECKHX TIPYIOB, TIOJCH (HIIBTpAIK U OPOIICHUs. bruoorndeckuii cocran
AKTUBHOTO HJIa U OUOTUIEHKH

12. VY nanenne coenuueHui a3otra u pocdopa u3 CTOYHBIX BOJI.

13. Mukpobuonoruueckasi TpaHchopMaiusi KCeHOOMOTHKOB: OKHCIIEHUE, BOCCTAHOBIICHUE,

Jerpananus, KOHbloranus, AerajloreHupoBanyre. MUKpoOpraHu3Mbl-1€CTPYyKTOPHI.

14. Texnonmoruu 6uopeMeTuaIui MOYBEHHBIX SKOCUCTEM: OMOCTUMYIHPOBAHUE U

OmoayrMeHTaIusl.

15. AnaspoOHas nepepaboTka OpraHMueCKUX OTXOJ0B. XUMHU3M U MUKPOOUOIIOTUS
aHadpPOOHOTO COpaXKMBAHUS

16. MOHUTOpPUHT OKpYyXarollen cpebl. Peakius opraHu3MOB Ha U3MEHEHUE OKPY KA
cpenbl. [loHsITHE O YYBCTBUTEILHOCTH U CEIEKTUBHOCTH OMOMHIUKATOPOB. [IpsiMast 1 KocBEeHHas
OUOMHIUKALUSL.

17. Metoasl 6MoTeCTUpPOBAaHUS U OMOMHIUKALMK B MOHUTOPUHIE. BuotecTnpoBaHue Mo4Bhl,
BOJIbI, aTMOC(EPHOTO BO3AYyXa, OTXO/A0B, CTOYHBIX BOJ. MUKPOOHOIOTHUECKHE MTOKA3aTEIH
KauyecTBa BOJIbI.

18. KonuvecTBeHHBIN y4eT YHUCIEHHOCTH MUKPOOPTaHU3MOB.

19. MuKpOOHOIOTHIESCKHIT MOHUTOPUHT B MEAMIIMHCKUX Oopranu3anusx. OCHOBHbIE 3a7a9n
Y METO/Ibl

20. IlpumeHeHre B OMOTECTHPOBAHKMY BOJOPOCIICH HA IpUMeEpe TeCT-KyIbTyp Scenedesmus

quadricauda u Chlorella vulgaris

7.3.2. [IpoMe:KyTOYHASL ATTECTALUA
7.3.2.1. Boripocsl k 3a4ery no aucuuiniiuHe «IIpupogooxpanHbie OMOTEXHOTOTHMN»:

1.OcHOBHBIE TPHUHLMIIBI M TOHATHS TNPUMEHEHUS OWOTEXHOJOTUH MMl pEelIeHUs
XO3SMCTBEHHBIX 3a/a4.

2. TexHONOrM4eCKUii MOTEHIMAT MUKPOOPTAHU3MOB, JH3UMOB, MaKpOOPTaHU3MOB.
3. Pemmenne nmpoOieM SKOJIOTHH ¢ TTOMOIIBI0 OMOTEXHOJIOTHIA.

4. DKO0IOro-0MOJIOTHYECKUE MEXaHU3MbI IPUPOIOOXPAHHBIX OMOTEXHOIOTHIA

5. Pa3BuTHE NpUpOI0OXpaHHBIX OMOTEXHOJIOTHH.

6. [IpoGiiema 3arpsi3HEHUS] BOJJOEMOB U TOPOJCKUX CTOKOB.

7. Buonornyeckoe BEeJIEHUE CEIbCKOTO X034ICTBA.

8. buoBoccranoBienue, buoaerpananus u OuonepepaboTKa.

9. [IpuHUHUIIBI ¥ METOJIBI OYMCTKH CTOYHBIX BOJI.

10. AnaspoOHas u a3poOHast OMOJIOTUYECKUE OYUCTKU CTOYHBIX BOJI.

11. TexHOMOTHYECKUE CXEMBI OMOJIOTUIECKONM OYMCTKH CTOYHBIX BOJI.

12. Y nanenurie 6MOTeHHBIX 3JIEMEHTOB U3 CTOYHBIX BO/I.

13. O6e3BOKMBaHKE OCAIKOB OUUCTHBIX COOPYKEHUH.

14. buonoruyeckasi OUUCTKA U J1€30]0pallHsl ra30-BO3AYIIHBIX BHIOPOCOB.

15. dusmnyeckne, XUMUYECKUE W OMOJIOTUYECKHE METOJIBI OYHCTKH BO3JyXa W Tra3o-
BO3/YIIIHBIX BEIOPOCOB.

16. MuKpoOHOJIOTHYECKHE METOIbI 1€300PallH Ia30B.

17. Ilepepa®oTKa OpraHUYECKUX OTXO/0B.

18. Mukpobuoaoruueckas nepepadoTka OpraHu4ecKiuxX 0TXO0/I0B.

19. BepMHUKYyIbTUBUPOBAHNUE U BEPMUKOMIIOCTUPOBAHHUE.

20. ITonarue 6uopemMenuauy 1 METO/Ibl OYMCTKH 3arPS3HEHHBIX MTOUB.

21. Hebuonornueckne METOIBI in situ ¥ on situ.

22. buonoruyeckue 1 KOMOMHUPOBAHHBIE METO/IbI pEMEIHAIIHH.

23. buonpenapatsl. OCHOBHBIE 3TaIlbl OMOpEMeTNAIIIOHHBIX PaloT.
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24. MeTopl OYMCTKH 3arps3HEHHBIX BOJ U TIOYB PACTEHUSIMHU U BOJIOPOCIISIMH.

25. buonpynbl ¥ THAPOOOTAHHYSCKUE TUTOIIAIKH.

26. duropemenuanys U ee BUAbL  (UTOIKCTpAKUus, QUTOTpaHCHOpMaLus,
buTonerpananus, puroucnapenue, purocradbuauzays, pusochepHas OnopemMeTuaIys.
27. MeTopl OYMCTKH BOJ U 110YB OT HEPTENPOTYKTOB.

28. Mcnonp30BaHHE MHKPOOPTAaHM3MOB M SH3MMOB JUISI OYUCTKH MPHPOTHBIX CPEI OT
HePTENPOIYKTOB.

29. buonoruyeckoe yaaaeHHe TSHKEIBIX METAJUIOB B TIOYBEHHBIX M BOJHBIX Cpeaax

30. IIpoGiema 3arpsi3HEHHsI MOYB U BOJOEMOB TSDKEIBIMM MeTallaMH. TeXHOJIOorus
NPUMEHEHHS MHKPOOPTaHU3MOB IS CHUIKCHHUS COJACPIKAaHUS TSOKEIBIX METaJUIOB B
BOJIOEMAax U MOYBaXx.
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