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Conep:xkanue
Lenwu, 3a1a4m U TUIAHUPYEMBIC PE3YJIbTAThl 00 yUSHUS IO AUCIUILTAHE
MecTo AUCHMILIMHBI B CTPYKTYype 00pa3oBaTelIbHOM MPOrpaMMbl
CTpyKkTypa U coJiep)KaHue JTUCIUATLINHBI
YyebHo-MeToAn4ecKOoe U HHPOPMAIIMOHHOE o0ecIieueHne
MatepuraabHO-TEXHHUYECKOE 00ECIICUCHHE
MeToaudeckre peKOMEeHIalun

@DoH/T OIIEHOYHBIX CPEICTB
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10
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1. Henu, 327244 ¥ IJIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHS 10 AUCHUIIIHHE

OCHOBHBIMU 1LIENIIMU y4EOHOM IHUCHUIUIMHBI «BHOTEXHOJIIOTMYECKHUE METOAbl OYMCTKU
BBIOPOCOB U COPOCOB) SIBJISIOTCA:

-(opMupOBaHNE COBPEMEHHBIX MPEICTABICHUH 00 YpOBHE HAYYHBIX JIOCTHKCHHN B
o0s1acTi OMOTEXHOJIOTUH U €€ POJIM Ui PELICHUs IPUPOAOOXPAHHBIX MEPOIPUATHH,

- OBIQJEHUE TMOIXOAAMH, (DYHKIMSAMH, 3aKOHOMEPHOCTSMH U  NPUHIMIIAMH
HKOJIOTUYECKON OMOTEXHOJIOIMH,

- U3y4EHHE METOJIOB U SKO3AILUTHBIX TEXHOJIOTUH.

3amauell JUCHMIUIMHBI SABISETCA OCBOCHME IIPAaBOBOM 0a3bl, KOHBEPI€HIIMOHHON
METOOJIOT U, UCTIOJIB30BAHNE, N3YUEHHUE CYIIECTBYIOMIUX U pa3pabaThIBaEMBbIX MTPOMBIIIICHHBIX
OMOTEXHOJIOIMYECKHMX IPOLIECCOB PA3IMYHOIO YPOBHS, OPUEHTHPOBAHHBIMU Ha 00€3BpEKHUBAHNE
U YTHIU3AIUIO TPOMBIIUICHHBIX W OBITOBBIX OTXOJOB, JAETPAAaldi0 KCEHOOMOTHKOB,
OMOMOHUTOPUHI ¥ OMOMHIMKALMIO JUIs KOHTpPOJIA TEKYIIMX U3 H3MeHeHuidl B Ouocdepe,
3HAKOMCTBO C HOBEHIIMMH 3KOJOTMYECKM YHUCTHIMM  OHOJIOTMYECKMMHU  IpOLIECCaMU
BOCIIPOU3BO/ICTBA SHEPIOHOCUTENEH, MUHEPATIbHBIX PECYPCOB, OMOYA00peHH 1 OMOrepOULIIOB.

B pesynbrare OCBOGHHMS JAWUCUMIUIMHBI (MOAYNS) y OOydaromuxcsi (OpMUPYIOTCS
CJIEAYIOIINME KOMIIETEHIIMH U JJOJDKHBI OBbITh JIOCTUTHYTHI CIEAYIOIINE PE3ysIbTaThl 00yUeHHsI Kak
sTarn (OPMHUPOBAHUS COOTBETCTBYIOLINX KOMITETCHIIUHA:

Kox B pe3ynLTaTeuoc30eHnﬂ IIepeyenb nIaHUpyeMbIX
S — 06pa30BaT“e.JILHOI/I NMPOrpamMMmsblI pe3yJabTaToB 00y4YeHHs MO
o0yuyaruuiicst 10J1:KeH 00/1a1aTh TUCIUIIINHE
NYK-4.1. VYcranaBnuBaer U
pazBuBaeT  npodecCHuOHATbHBIC
KOHTAKTBhI, OCYLIECTBIISIET
aKaJeMUYECKOe u
npodeccuoHaIbHOe

B3aWMO/JICUCTBUE C MPUMEHECHHEM
COBPEMEHHBIX KOMMYHUKATUBHBIX
TEXHOJIOTHH, B TOM 4YHCJIE Ha
MHOCTPAHHOM SI3BbIKE.

NYK-4.2. CocraBnsier u
Crnoco0eH mpuMeHSITh COBPEMEHHBIE

pENaKTHPYeT JTOKYMEHTALUI0 C
KOMMYHHKATHBHBIC TEXHOJIOTHH, B

LENbI0 o0ecrnieueHus

YK-4 TOM YHCJI€ Ha UHOCTPAaHHOM(BIX)

aKaJeMH4eCcKoro u
si3bIKe(ax ), Ul aKaJIEMUYECKOTO 1

PO eCCUOHAIIBHOTO

po¢eCCHOHATTLHOTO B3aUMOICHCTBUS .
B3aUMOJICHCTBUSA, B TOM 4YHCIIE HA

WHOCTPAHHOM SI3bIKE.
NVYK-4.3. lemoHCTpUpYET
KOMMYHUKATUBHYIO
KOMIIETEHTHOCTh B YCIIOBHUSIX
HAay4YHO-UCCIEA0BATEIbCKON U
MPOEKTHOM JEATEIBHOCTH U
MPE3EHTALU €€ PE3YJIbTATOB HA
Pa3TUYHBIX TYOTUIHBIX
MEPOIPUATHSAX, BKIIFOYAs




MCXKIAYHApPOAHBIC, B TOM YHUCJIC HA
HHOCTPAHHOM A3BbIKC.

UIIK-3.1. 3HaeT HOpMAaTHBHBIC
MIPABOBBIE AKTHI B 00JIACTH OXPaHBbI
OKpYXaromien cpeibl

NIIK-3.2. OuenuBaet
MOCIICICTBHSI aBapUHHBIX
BBIOPOCOB u cOpocos
3arps3HSIIOIINX BEIIIECTB B
OKpY’Karto cpeny;
CrniocobeH ycTaHaBIMBaTh IPUYHUHBI U Py Hyio PEAY;
9 pa3pabaThiBaeT MPEIUIOKEHUS 10

MOCJICIICTBHS aBaPHITHBIX BBIOPOCOB U o
PeIyIpexICHUIO aBapUIHBIX

cOpOCOB 3arpsi3HSIOIINX BEUIECTB B

K-3 OKDYIKAIOLIVIO CDELY, TIOMFOTOBK BBIOPOCOB u cOpocoB
Py YIo cpely, Y 3arpsA3HSIOMINX BEIIECTB B

Hpe,Z[HO)KCHI/Iﬁ 1o NpEAYIPEIKACHUIO

o OKpYKaro cpe
HETaTUBHEIX ITOCIIEICTBUU Py Y0 Cpeay

NIIK-3.3. BpisiBileT OpUYUHBI U
UCTOYHUKH aBAPUMHBIX BHIOPOCOB

u cOpocoB 3arpsI3HAOIIUX
BEILIECTB B OKPYKArOIIyIO
cpeny; TOTOBHUT

NPEMIOKEHUSA 110  YCTPAHCHUIO
NPUYMH aBaAPUIHBIX BBIOPOCOB H
cOpOCOB 3arpsI3HAIOIINX BELIECTB

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMbl

JlucuMmiuHa OTHOCHUTCS K 4acTH, (OopMHpyeMOH y4YaCTHMKaMH 00pa30BaTeIbHbBIX
oTHowmeHui 61oka qucuumuinH OIIIT MarucTpaTypsl, 3J€KTUBHbBIE TUCIUIUIMHBI.

Huctunnmaa «bBHOTEXHOJTOTHYECKUE METOIbl OYHUCTKM BBIOPOCOB U COpPOCOBY
B3aMMOCBSI3aHa JIOTUYECKH U COAEP)KaTEIbHO-METOJUUECKH CO CIEIYIOIUMHI TUCIUIUIMHAMY U
IMpaKTUKaMU:

PerukimuHr 0TX0/108B;

OneHka OMmacHOCTH MPOMBIIIJIEHHBIX OTXO/I0B, BHIOPOCOB U COPOCOB

AKTyasbHbIE BOIPOCH! IPOMBIIUIEHHOW YKOJIOTHH.

3. CTpyKTypa H coaepkaHue AUCHMILIMHBI.
OO0mass TpyIOeMKOCTh AUCHMILUIUHBI COCTaBIsieT 4 3a4eTHBIX eAuHMIbBI, T.e. 144

aKaJeMUYecKux 4aca, 12 gacoB nekiui, 20 4acoB CEMUHAPCKUX U MPAKTUYECKHUX 3aHATHM, 112
9acOB CaMOCTOSITEIbHON paOOTHI.

3.1. Buabl yueOHoIi paGoThl U TPY/10€MKOCTH

3.1.1. Ounas dpopma oOyueHUs



Bup yueOHoii padoThl

KoauuecTBO

yacoB

CemecTtphbl

1

1 | AyauTopHble 3aHATUS

32

32

B ToMm umucie:

Jleknuun

12

12

CemuHapcKue/mpakTHIECKue
3aHATHS

20

20

JlaGopaTopHble 3aHATHS

2 | CamocrosiTeibHAsi paboTa

112

112

B ToMm uucie:

[ToaroroBka U HamMMCaHUE KypCOBOM
paboThI

3 HpOMe)KyTO‘lHaH arrecrauus

3auet/nud.3auer/7K3aMeH

3auer

3auer

Hroro

144

144

3.2. TemaTuyeckuil NJIaH U3y4YeHHUs] AUCHUIINHBI
(mo dopmam oOyueHus)

3.2.1. Ounas ¢hopma oOyueHus

n/n

TpynoemMkocTh, 4yac

Pa3znenanl/Tembl
JUCIHHMIIINHDI

Bcero

AynuTopHasi padora

Jlexumm
Cemunapckue/
NPaKTUYCCKHE

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTnueckas
MOATOTOBKA

CamMmocTosTe IbHAS
pabora

BBenenune. buogornueckue
MeTOAbl OYHCTKH CTOKOB
AspoOHbIe mporiecchl. THIbI
anmapaTtoB s a’dpoOHOM
OUYNCTKH CTOKOB.
I'oMOreHHele  peakTopel H
TETEPOTreHHBIE a’poOHbIe
PEaKTOpEL. [Tpuaun
(GYHKLIIMOHUPOBAHUS,

3 PexTUBHOCTH  NEUCTBHUS.
Oxcurenku. Peaktopsl ¢
HEIOABMXHON OMOILIEHKOM.
OcoOeHHOCTH HKCIUTyaTaIH
u MIPOU3BOIUTENBHOCTb.
XapakTepucTuka
OuomnosieHKH.  AHa’poOHbIE
npoueccsl. [IpoMeblnieHHbIE
anmapatsl JUisl cOpa)KuBaHUS
CTOKOB. CeNnTuKTeHKH.
AHad’poOHBIH  OHOQUIBTP.

24

18




XapaKkTepuCTUKN OMOIUICHKU
u aKTUBHOTO uIia.
TpeboBanusi Kk mMapameTrpam
IPOIIECCOB BOJIOOYHCTKH.
D¢ heKTUBHOCTH paboThI
aHA’POOHBIX OYHUCTHBIX
COOpPYXEHMH.  YTUIU3aIuu
AKTUBHOTO MJIa

KoanuectBO M KauyecTBO
OTXOA0B. YTWIM3alHUsA WU
KOHBepCHs

KonuyectBOo u  KadecTBO
OTXOJIOB. YTWIM3alUs U
KOHBEPCHS. Ceoipoit
aktuBHBIN wiI. IlepepaboTka
uia. [TepepaboTka
pacTUTEIbHBIX OTXOJIOB.
MeTaHOTEHKH u
OroMeTaHOTeHe3 KaK
npoiiecc JTUKBUAALIT
OTXOJOB U 3KOJOTMYECKUU
METOJ MOJTy4YEHUS
sHeproHocuteneil. Tumbl u
YCTPOMCTBO METAHOTEHKOB

24

18

buoouncrka
ra3oBo3/yLIHBIX BLIOPOCOB
Tumnbel OMOKAaTAMU3aTOPOB H
anmapaTtoB AN JIAHHBIX
nporeccoB.  buoguibTper.
buockpy06epsl Ha OCHOBe
HATHUBHBIX "
UMMOOUITM30BaHHBIX KJIETOK.
buopeakTopsl ¢ OMBIBA€MBIM
CJIOEM.

24

18

buopemennanus

OO0mue KOHIIEMIUH
OuopeMeuaIuu.
MuxkpoOopemeananus.
AreHTBI
MUKpOOOpEeMeIHaIIiH.
IIpeumyiectsa
MUKpOOOpEeMeTNaIiH

11

HepCHeKTI/IBbI nonyqemm
YIJ1€BOJOPO0OB HAa OCHOBE
ouocucreM

buonorudeckoe mosydeHue
BOJIOposia.  buoTtormnuBHbBIE
3JIEMEHTHI u
OouodnekTpokaranus. Hoswie
MOAXOAbl K  TIOJTYYCHHIO
OMOTOILIMBA

11

BbuonecTuuanl

15

12




buonectunuael —
aNbTepHATHBA XUMHUYECKUM
MECTULIUIAM. MeTtoasl
MOJTy4eHUs] W TPHUMCHEHUSI.
[TpuHIMn IEUCTBUSL.
BakrepuanbHble, TpuOHBIE U
BUPYCHBIC TMperapaTbl IS
O0pb0OBI C BpPEOUTEISIMH U
0one3HAMU
CEIbCKOXO03SHCTBEHHBIX
pacTeHUM U KUBOTHBIX

bakrepuajbHbie
ya100peHus

bakrepuanbHble y1o0peHus —
pa3ymHast aJbTepHaTHBA
XUMHUYECKHM  yJIOOPEHUsIM.
Ilonmy4yenue, npHUMEHEHHE.
buorexnonornyeckue
HOJIXO/1bI CO3JIaHUs
IIpernapaToB
JIOJITOBPEMEHHOT0 JIeicTBuS,
JIETIOHUPOBAHHBIX B
pe3opOupyemble
MOJIMMEPHBIE MATPHUKCHI

12

10

HeraTuBHble mnociaeacTBust
HAKOILUIEHUs1 B Ouocdepe
CHHTETHYECKHX
NMOJMMEPHBIX MATEPHAJIOB
DKojoruveckue npooiaeMsl B
CBA3M C AKKyMyJSIIMH B
ouocepe  CHUHTETHYECKHUX
IUIACTUKOB.
buorexHomornuyeckuin
MOTEHLIAAJ
MOJIUTUJIPOKCHAIIKAHOATOB B
KauyecTBe aIbTePHATHUBBI
CUHTETHUYECKUM
MOJIMMEPHBIM ~ MaTepHalaM.
bruornactukn — OCHOBHBIE
NOHSTHUS, WCTOYHUKHU ISt
MIOJIyYEHUs, XapaKTEPUCTUKA.
[TonuruapokcuankaHoaTsl —
XapaKTepUCTHKa, CyOCTpaThl
U crnocoObl  MOJIy4eHHS,
IITAMMBIIPOAYLEHTHI.
[Tpunuunel OuopaspyuieHUs
[II'A. ®axTopsbl, BIUAIOIINE
Ha CKOpOCTHM Ouopacmana
III'A B npupone. Pe3ynbrarsl
MCCJIEIOBAHMUS
paszpymaemoctu [1T'A

23

18

Hrtoro

144

12

20

112




3.3. Conep:xkanue TUCHUILINHBI

3.3.1. Beeneuune. buosornyeckue MeToabl 0OYMCTKH CTOKOB

AbspobHbIe nporecchl. TUIIBI annapaToB JUIs a9pOOHON OUMCTKU CTOKOB. | OMOr€HHbBIE PEAKTOPBI
U reTeporeHHble a3po0HbIe peakTopsbl. [IpuHumn GyHKIMOHMPOBaHUS, YPPEKTUBHOCTH I€HCTBHUS.
Oxcutenku. PeakTopel ¢ HenmoABMXHON OuomieHKoW. OCOOEHHOCTH JKCIUTyaTallud |
IIPOU3BOIUTENILHOCTh. XapaKTEepUCTHKA OMonoaeHKH. AHaspoOHbIe mporecchl. [IpombliieHHble
anmaparsl Uit cOpaXuBaHus CTOKOB. CENTUKTEHKU. AHa3pOOHBINH OMOMUIBTP. XapaKTepUCTUKU
OMOIUIEHKM M aKTUBHOro wuija. TpeOoBaHMS K THapamMeTpaM IPOLECCOB BOJOOYUCTKHU.
D¢ dhexTuBHOCTH pabOTHI aHAIPOOHBIX OYMCTHBIX COOPYKEHUH. Y THIIN3AIIMN aKTUBHOTO HJIA.
3.3.2. Koim4ecTBO ¥ Ka4eCTBO OTXO/0B. Y THJIN3AalMsl U KOHBEPCHsl

KomnmdaecTBo u kauecTBO 0TX0/10B. Y THuM3anus U KouBepcus. Ceipoit akTuBHEIHN wi. [lepepaboTka
una. IlepepaboTka pacTUTENBHBIX OTXOA0B. METaHOTEHKHM M OMOMETaHOIeHe3 Kak Ipolecc
JUKBUJIALMU OTXOJOB M DKOJIOTMYECKUH METOJ IMOJIy4€HUs HHeproHocutened. Tumel u
YCTPOWCTBO METAHOTEHKOB.

3.3.3. Buoo4yucTKa ra30Bo3AyIHbIX BLIOPOCOB

Tumnbl 6MOKaTaIM3aTOPOB M aNIapaTOB ISl JAHHBIX MpoleccoB. buopunbtpsl. buockpy06eps! Ha
OCHOBE HATHBHBIX U HIMMOOMIIM30-BaHHBIX KJIETOK. BHOPEaKTOphI ¢ OMBIBAEMBIM CIIOEM.

3.3.4. buopemennanmusi

OOmme xoHuenumu Ouopemenuanuu. MukpoOopemenuanus. AreHTHl MUKPOOOpEeMeIHalvu.
[IpenmyiiecTBa MUKpOOOpEMEAHALIUT

3.3.5. IlepcneKTHBBI MOJIYy4YeHHsI YIJ1€BOAOPOAOB HA OCHOBE OMOCHCTEM

buonorudeckoe nosyueHue Boaopoaa. buorominBHele 31eMeHTsl U Ono3aekTpokaTanu3. HoBele
MIOJIXO/IbI K MOJTY4YEHHI0 OMOTOIUIMBA

3.3.6. BuonecTuuuabl

buonectunupl — anbTepHaTUBAa XUMMUUYECKUM MECTUIMAaM. METO/Ibl IT0JIy4eHUsl U TPUMEHEHHUS.
[Tpunuun neiictBusa. bakrepuanbHble, TpUOHBIE W BHUPYCHBIE Mpenaparsl s OOpbOBI C
BpPEAUTEISIMU U 0O0JIE3HSIMU CEIbCKOXO03HCTBEHHBIX PACTEHUN U )KUBOTHBIX.

Paznen 7.

3.3.7. BakTepuanabHble y100peHHus

bakrepuanbHble ynoOpeHHs — pa3yMHasi allbTepHaTHBa XUMUYECKUM ynoOpenusim. [lomyuenue,
pUMeHeHne. buoTexHosornyeckne MOAXOAbl CO3/laHusl IpenapaToB JIOJITOBPEMEHHOTO
JeWCTBUS, IEIOHUPOBAHHBIX B Pe30pOHpyEeMble MOJTUMEPHBIE MATPUKCHI.

3.3.8. HeraTuBHble MOCJEACTBHS HAKOIIEHHS] B OnMocdepe CHHTETHYECKMX NMOJMMEPHBIX
MaTepHaJIoB

DKojoru4eckre mnpoOjaeMbl B CBS3U C aKKyMyJsiLui B Ouocepe CHHTETUUYECKUX IIACTHKOB.
buorexHonornuecknii MOTEHLUAN IOJUTHAPOKCHAIKAHOATOB B KAauyeCTBE aJIbTEPHATHUBBI
CUHTETUYECKUM MOJUMEPHBIM MaTeprasiaM. bUomIacTUKU — OCHOBHBIE TIOHATHS, UCTOYHUKH JJIS
MOJTy4YeHHUs, XapakTepucTuka. [lomuruapokcuanmkaHoaTbl — XapaKTEPHCTHKA, CyOCTpaThl U
CHOCOOBI TMONYy4YeHHUs, IITaMMbInpoayleHTsl. [IpuHnunel Ouopaspymenus IIIA. daktopsl,
BIMSIOIIME Ha cKopoctu Ouopacmama III'A B mpupone. PesynpraThl  HccienoBaHus
paspymaemoctu 11I'A.

3.4 TemaTuka ceMMHAPCKHUX/MPAKTHYECKHUX U JJA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTHYECKUe 3aHATUS

[IpakTnueckoe 3ansatue 1 Ha TeMy buosiornyeckue MeTobl OYUCTKH CTOKOB
[IpakTuueckoe 3ansTue 2 Ha TeMy Koan4ecTBo U KauecTBO OTXOJ0B. Y TWIM3ALUs U KOHBEPCHUS

9



[TpakTrueckoe 3ansTue 3 Ha TeMy brooYHCTKa Ta30BO3TyIIHBIX BEIOPOCOB
IIpakTnueckoe 3ansatue 4 Ha TeMmy buopemenuanus
[IpakTnueckoe 3anatue 5 Ha TeMy buonectunubl U 6akTepuaIbHble yI00pEHUS

3.4.2. JlabopaTopHbIe 3aHATHS
He npenycmoTpenst

3.5. TemaTuka pedeparon

1. IIpoMbInUIeHHBIE alIapaThl A7 COpakuBaHUs CTOKOB. CeNTUKTEHKU. AHA3POOHBIN OHOMIIBTD.
XapaKkTepucTUKU OMOIIIIEHKU U aKTUBHOTO WJIa.

2. MetaHOTeHKH 1 OMOMETaHOTe€He3 KaK MPOLECC JIUKBUAAINHI OTXO0I0B U AKOJIOTHUECKUI METOT
MOJIy4eHUsl SHeproHocuTeneil. TUmel U ycTpoHCTBO METAHOTEHKOB.

3. [IpyHUIMIBI ¥ TOAXOJIBI JUTSI OYMCTKH Ta30BO3AYIIHBIX BEIOPOCOB. THIIBI OMOKATAIM3aTOPOB U
anmnapaToB JUIS TaHHBIX POIECCOB.

4. TpaHCTeHHBIE MUKPOOPTaHU3MBI -3 PEKTUBHBIE OMOIECTPYKTOPHI KCEHOOMOTHUKOB.

5. IIporecchl OUUCTKU CTOYHBIX BOJI. KauecTBO BOJBI M METOIbI OYHCTKH.

6. buopemenuanus OKpyKaromiel cpepl: OMoeTpaiaus TSHKEIBIX METAIOB, OYUCTKA OT HEPTH
1 HePTENPOAYKTOB, OMOpeMeararys aTMOC(EpHI.

7. buoynoOopeHus: XxapaKTepUCTHKA, IPUHIUIIBI IOJTYYEHUS U IPUMEHEHHUS.

8. buorepOULIUbI: TPUHIIMIIBI TOTYYSHUS U TPUMEHEHUS.

9. KonnuecTBeHHBIN OMOMOHUTOPUHT TEXHOTEHHOTO 3arPsI3HEHUS OKPYKAIOLIEH Cpeibl.

10. OneHka 5KOJIOTHYECKON Pe3ynbTaTUBHOCTU, OCHOBHBIE 3Tarbl. KOHTpOIbHBIE BOMPOCH U
3amanus B popme OJIAaHKOBOTO U (MJIM) KOMITBIOTEPHOT'O TECTUPOBAHMUS, AJI KOHTPOJISI OCBOEHUS
00y4aroIUMUCS pa3/ie]oB TUCIUILINHEI, 3a1uTa pedeparos.

4. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE O0ecneyeHmne

4.1 HopmaTusHbie 10KyMeHTbI 1 'OCThI

1. @enepanbHblii  3akoH  «O  CaHUTAPHO-AMMJEMHOJIOTHYECKOM  OJaromnosyyuu
HaceneHus» ot 30.03.1999 N 52-®3.
2. ®enepanbHblif 3akoH "O0 oxpane okpyxaromeil cpeast”" ot 10.01.2002 N 7-®3

(mocneaHsIs penaKius).

4.2  OcHoBHasi IuTEpaTypa

1. HuxonaeBa, JI. A. buomormyeckas OuYMCTKa CTOYHBIX BOJA  NPEANPUATUI
He(PTEXUMHUECKOTO KOMIUIEKCA U SHEPIreTHKH : yueOHoe nocooue / JI. A. HukonaeBa. —
Kazanp : KI'DQY, 2021. — 90 c. — Tekcr : anekTpoHHbIN // JlaHb : 31M€KTpOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/215156.

4.3. lonoiHUTEIbHAA JIUTEPATYPaA
1. TIlnornukoBa, P. H. OcHOBBI mpupomooxpaHHbIX OuoTexHonoruid. IIpaktukym : yueOHOe
nocobue / P. H. Ilnotaukosa, O. JI. Memepsikosa ; moa peagakuueit I1. T. CyxanoBa. —

Boponex : BITYUT, 2021. — 99 c. — ISBN 978-5-00032-509-4. — TekcT : 21eKTpoHHBIH //
Jlans : anextpoHHO-OnOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/254426.
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4.4. DieKTpOHHBbIE 00pa3oBaTe/bHbIE pecypchl
D0P ne pazpaboTtan

4.5. JIunieH3NOHHOE U CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe
o0ecneyeHue
He npexgycmorpeno.

4.6. CoBpemeHnHbIe PodeccnoHATIbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. Koncynsrant [Limtoc
URL: https://www.consultant.ru/
2. Uadopmanmonnas cetb «TexakcrnepT»

URL.: https://cntd.ru/

5. MarepuajibHO-TeXHHUYECKOE o0ecleYeHue

[TpoBenenue nexkUuil OcCyLIECTBIsAETCS B OOIIEYHHMBEPCUTETCKUX AyAUTOPUAX, TJE IO
BO3MOYKHOCTH MOKHO TPEAYCMOTPETh JAEMOHCTpALWi0 (pUIBMOB, CIAHI0B WJINM HCIOIB30BATH
pa3garouHble Matepuaisl. [IpakTuyeckue 3aHATUSA ¢ IPUMEHEHHEM MYJIbTUMEIUMHBIX CPEICTB
npoBoAsTcs B ayautopuu. (OcHalleHa NpoeKTOPOM, IKPaHOM, CTOJIAMHU, CTYJIbSIMH, TI0CKOI) .

6. Metoanuyeckne peKOMeHAAUMHU

6.1. Meroanuyeckue peKoOMeHIALUM JJIsl IPENO0AABaTe IS 10 OPraHu3aAlNH
00y4eHus

OCHOBHBIM TpeOOBaHMEM K TMPENoJaBaHUI0 JUCLUUIUIMHBI SBISETCS TBOPYECKHUH,
IPOOJIEMHO-TMAIOTOBBIN MOAXO/I, TTO3BOJIAIOLIMN MOBBICUTh MHTEPEC CTYACHTOB K COJEPKAHHIO
y4eOHOro MaTepuaia.

OcHoBHas popMa U3yUeHUS U 3aKpEIUICHUS 3HAHUN 110 ATOH TUCIUITIMHE — JIEKITMOHHAS
U TpakTudeckas. [IpemogaBarens JOMKEH TOCIEeI0BATENEHO BRIYATATh CTYICHTAM DS JIEKIIUH, B
XOZIe KOTOPBIX CIIEAYET COCPEJOTOYMTh BHHUMAHWE Ha KIFOUEBBIX MOMEHTaX KOHKPETHOTO
TEOPETHYECKOT0 MaTepHasa, a TAkKe OPraHNU30BaTh MPOBEICHUE MPAKTHYECKUX 3aHATHHA TaKUM
o0pa3om, 4TOOBI AaKTUBU3WPOBATh MBIIUICHHE CTYACHTOB, CTHMYJIHPOBATh CaMOCTOSATEIHHOE
U3BJICUEHNE UMU HE00X0AUMOM MH(OPMAIK U3 pa3IMYHBIX HCTOUHUKOB, CDABHUTEIbHBIN aHAIN3
METOJOB PELICHUH, COMOCTABICHNE OTYYEHHBIX PE3YJIbTAaTOB, (POPMYIUPOBKY U apryMEHTAILIUIO
COOCTBEHHBIX B3IJISZI0B HA MHOTHE CIIOPHBIE MPOOJIEMBI.

JIeKIIMOHHOE TIpernojaBaHUe 3aKJIAJbIBACT OCHOBBI HAYUHBIX 3HAHUH, IOJBOJUT
TEOPETHYECKYI0 0a3y TMojJ H3ydyaeMylo YyYeOHYI0 JWCHHUIUIMHY, 3HAKOMHUT CTYJIEHTOB C
METOJI0JIOTHEN UCCIIEIOBaHMs, YKa3bIBa€T HANPaBIE€HUS UX pabOTHI [0 BCEM OCTAIbHBIM opMaM
¥ METOJIaM YYeOHBIX 3aHATHH.

[lenb mpakTHYECKUX 3aHATUNA - 00ECHEeYNTh KOHTPOJb YCBOEHHUS Y4eOHOro Marepuasna
CTY/IGHTaMHM, PaCHIMpeHHe W YriyOJeHue 3HaHWM, MOJYYEHHBIX MMM Ha JIEKUUSX U B XOj]€
camocTosiTenbHONU paboTel. [loBbimenne 3(h(HEeKTHBHOCTH MPAKTUYECKUX 3aHATUNH JAOCTHraeTcs
MIOCPEJICTBOM CO3JJaHUs TBOPUECKOW OOCTaHOBKH, PACIIONATraloIel CTY/I€HTOB K BBICKAa3bIBAHHIO
COOCTBEHHBIX B3IJISA0B U CYXKIACHUHN MO 00CYKIa€MBIM BOIIPOCAM.
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[ToMUMO JEKIIMOHHBIX W CEMUHAPCKHUX (MPAKTUYECKUX) 3aHATUH  HEOOXOIMMO
MIPOBOJIUTH TPYNIOBBIE M HWHAUBHUIYAIbHBIE KOHCYJIbTAllMM CTYACHTOB IIO BOIIPOCAM,
BO3HHUKAIOIIHUM Y CTYJEHTOB B XOJI€ UX OATOTOBKU K TEKYLIEH U POMEKYTOYHOM aTTeCTAllUHU 1O
yueOHOM JUCHUILIMHE, PEKOMEHI0BaTh B MOMOIIb y4eOHbIE U JPYTHe MaTepHalbl, CIPABOYHYIO
JUTEPaTypy, a TAKKE HMHTEPHET - PECYPCHI.

W3ydeHne TUCHUIUIMHBI 3aBepiuaeTcs 3aueToM. OLieHKa BBICTABISETCS IPENOAaBaTeIeM
U OoOBsBIICTCS TOcie oTBeTa. lIpemopaBarenb, NMPUHUMAIOMIMN 3K3aMEH, JHYHO HECET
OTBETCTBEHHOCTH 3a IIPAaBUJILHOCTDH BBICTABICHUS OLIEHKH.

6.2. MeToan4yeckue yKazaHus sl 00y4AKOMIUXCHA M0 OCBOCHUIO TUCHUIINHbBI

CamocrosaTenbHass paboTa CTyAeHTa — 3TO BUJA Yy4eOHOH  JESATENbHOCTH,
MpeHa3HaYeHHBIN AJI1 TPUOOpEeTeHUs 3HaHUH, HABBIKOB U YMEHUH B 00beMe h3ydaeMon
JUCIUIUINHBI, KOTOPBIM BBIMIOIHSAETCS CTYJEHTOM WHIMBUAYAIBHO W MPEIINOJaraeT aKTUBHYIO
POJIb CTYJICHTA B €€ TUTAHUPOBAHHH, OCYIICCTBICHUU U KOHTPOJIE.

OCHOBHBIE TIEJTH CAMOCTOSITEIILHON paOOThI CTYICHTOB:

- CHCTEMaTH3aIliHU U 3aKPETUICHUS TTOJTyYEHHBIX TCOPSTUYSCKUX 3HAHUHM U MTPAKTUICCKUX YMEHUN
CTYJCHTOB;

- YyryOJIeHHS M PacIIuPEHHS TCOPETUICCKUX 3HAHUM;

- (opmupoBaHUs yMEHUI UCTIOIH30BaTh HOPMATHUBHYIO, TPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIIeUaIbHYIO JUTEPaTypy;

- pa3BUTHUA MMO3HABATENIBHBIX CIIOCOOHOCTEN M AKTUBHOCTHU CTYACHTOB: TBOPUYECKOM
WHUIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

- (opmMupOBaHUS CAMOCTOSITEILHOCTH MBIIUICHHS, CIOCOOHOCTEH K CAaMOPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHIO 1 CAMOPEATU3aIlNH;

- Pa3BHUTHUS UCCIICIOBATEIILCKUX YMEHUH.

CamocrosiTenbHas paboTa CTYJEHTOB SBJISICTCSI 00s13aTEIBLHOM I KaXA0T0 CTy/IEHTa U
oTpeensieTcsl y4eOHBIM MJIAHOM I10 BCEM JIUCIUIUTMHAM 00pa30BaTeIbHON
MIPOTPaMMBI.

Kaxxaplif cTyIeHT TOJKEH caM IMJIaHHUPOBATh CBOIO CAMOCTOATEIbHYIO padOTy, UCXOJS U3
CBOMX BO3MOXHOCTEH W MPHOPHUTETOB. ITO CTUMYJIHUPYET BBIMIOIHEHUE PabOTHI, co3aaeT Oolee
CTIIOKOWHYIO OOCTaHOBKY, 4TO, B HTOT€, TIOJIOKUTEIIFHO CKa3bIBACTCS HA YCBOCHUU MaTepurala.

BaxHo mostHee ydecTh 00CTOSATEIbCTBA CBOCH pa0OTHI, YSICHUTD, UTO SIBJISETCS TJIABHBIM Ha
JTAHHOM 3Tare, KaKyro MOoCIe0BaTeIbHOCTh PadO0THl BHIOPATh, YTOOBI BHITIOJIHUTH €€ JIYYIlle U C
HAaUMEHBIIMMH 3aTpaTaMH BPEMEHU W SHEPTHH.

7. ®OH/ OLICHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJISI M OLICHUBAHMS Pe3y/JIbTATOB 00y4YeHUsA
I[O AAaTbl NPOBCACHUSA HpOMC)KyTO‘lHOfI arTeCTalun CTYACHT AOJDKCH BBIIIOJIHUTL BCC
paloThl, TPEAYCMOTPEHHBIE HacToAlled pabodel mporpaMmoi aucuuIUIuHbL [lepedeHpb

00s13aTeNbHBIX pa60T n (bopMa OTUCTHOCTHU NPCACTABJICHLI B Ta6J'II/II_IC.
HepequL 00s13aTeNbHBIX pa60T, BBITIOJIHACMBIX B TCUHCHHUEC CEMCCTpA MO JUCHUIIIIMHC
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Bun

dopma OTYETHOCTH M TEKYIIETO KOHTPOJIS
paboThI

TectupoBanue | OneHKa mpernojaBaTeNs, €CIu pe3yabTaT TECTUPOBAHMS I10 IIKaJe
cocrasirteT ooiee 41 %.

7.2. 1llkajga 1 KpUTEPUH OLIEHUBAHUS Pe3yJbTATOB 00yUeHHsI

7.2.2. lllkaja oueHMBAHUS TECTUPOBAHMS

PCBYJIBT&T TCCTUPOBAHHUA OLICHUBACTCH 110 HpOL[GHTHOﬁ mIKaJIC OLCHKH.

Onenka KommgecTBo npaBuiIbHBIX OTBETOB
OTJINYHO ot 81% no 100%
XOpOoLIO o1 61% 1o 80%
Y0OBJIETBOPUTEIBLHO ot 41% no 60%
HEY/I0BJIETBOPUTEIHHO 40% m MeHee MPaBIIbHBIX OTBETOB

7.3. OueHo4YHbIE CPeICTBA

7.3.1. Texkymmii KOHTPOJIb

Texymui KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOYHON aTTECTALUU IIPOBOAATCS 110
CIIELYIOILUM KPUTEPUSIM:
- OTBETHI CTYJICHTA HA BOIIPOCHI TECTOB;
- BBINIOJIHEHHE CAMOCTOSTENIbHBIX TBOPYECKUX padoT.

d)opMa HpOMC)K}WO‘-IHOI’I aTTeCTaluu: 3a4cCT.
HpOMe)KYTO‘lHa}I aTrTeCcTanus 06yan01111/Ixc;1 B (l)opMe 3a4CTa MPOBOAUTCH 110 PE3yJibTaTaM

BBITIOJTHEHUST BCEX BUJOB Y4eOHOUM pabOThl, MPEeqyCMOTPEHHBIX Y4EOHBIM IUIAHOM IO JAaHHOMN
JUCHUIUIMHE (MOYIIIO), TIPY 3TOM YUHUTHIBAIOTCS PE3Y/IbTAaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemecTpa. OIeHKa CTETEeHN JOCTHKEHHS 00yJaroIUMHUCS IIIIaHUPYEMbIX PE3YJIbTaTOB
oOyueHusi MO JUCUUIUIMHE (MOAYJIIO) HMPOBOAMTCS NpENoAaBaTeseM, BEIYLIUM 3aHITHS 10
JUCHUILTMHE (MOIYJII0) METO/IOM SKCIIEPTHOM olleHKH. [To uToram mpomexxyTouHo# aTTectauuu
M0 TUCIUIUTAHE (MOJYJI0) BBICTABIISIETCS OLIEHKA «3aYTEHO» WIIH «HE3aYTEHOY.

K mpomexyTouHOM aTTecTanuu JOMyCKatTCs TOJIBKO CTYI€HTHI, BHITOJIHUBIINE BCE BUJIbI
y4eOHOI paboThl, NpenycMOTpeHHbIE paldoueil mporpamMmoll Mo AMCHUIUIMHE (IIPOILIH
MIPOMEKYTOUHBIN KOHTPOJb (TE€CTHI), BBIMOJIHUIN CEMUHAPCKOE 3a/I1aHNUE).

Ikana oneHNBaHUA Onucanne

Beimonnensl Bce BHIBI  yueOHOM palOThI, MpeayCMOTPEHHBIE
3 yueOHbIM Tu1aHOM. CTYZEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
a4uTEHO . .
YMEHUH, HaBBIKOB IPUBEICHHBIM B TaONUIAX IOKa3aTelseH,

OnepupycT HpI/IO6pCTeHHBIMI/I S3HAaHUSIMHU, YMCHUSMH, HABbIKAMU,
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MNPUMCHACT UX B CUTyallUAX MOBBIIICHHON CI0KHOCTH. HpI/I 9TOM
MOT'YyT OBITh AONYIICHBI HCE3HAYHUTCIIBHBIC OH_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUS IMPU aHAJIMTHYCCKUX OIICpalurgX, IMEPCHOCE 3HAHUH U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallH.

He Bomonnen oauH win Oosee BHUIOB y4yeOHOH pabOTHI,
NPEIYCMOTPEHHBIX Y4eOHbIM IuTaHOM. CTYAEHT JIE€MOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB ITPUBEJCHHBIM B
TaOMUIAX IIOKa3aTesed, JOMYyCKArTCs 3HAYUTEIbHbIEC OIIMOKH,
He 3auteno . N
HPOSIBIISIETCS. OTCYTCTBUE 3HAHWH, YMEHHWH, HABBIKOB IO pALY
HoKasarese, CTyJeHT UCIIBIThIBAET 3HAUUTEINIbHBIE 3aTPYAHEHUS [IPU
ONEPHPOBAHNY 3HAHUSAMH U YMEHHUSMH NPH WX NEPEHOCE HA HOBBIC

CUTYaLlHUH.

7.3.2. IlpuMepbI TECTOB MO AUCHUILVIUHE «BHOTEXHOI0TMYECKHEe METOAbI 0UYMCTKHU
BBIOPOCOB U COPOCOB»

AnaspoOHbIe OMOPUIBTPBI — ITO

a) 3aKpBITBIC pe3epByapbl C 3arpy3Kod, CKBO3b KOTOPYIO BOJa MPOQHILTPOBHIBACTCS
BOCXOASIINM IIOTOKOM C JOCTYIIOM B HE€ KUCIIOPOJia BO3/1yXa;

0) 3aKpBITBIE pe3epByapbl C 3arpy3Koi, CKBO3b KOTOPYIO BoJa NpPO(MIBTPOBBIBACTCS
BOCXOZSIINM IIOTOKOM 0€3 JOCTyIa B Hee KHCIOpO1a BO3/IyXa;

B) 3aKpBITBIE PE3epBYaphl C 3arpy3kKoil, CKBO3b KOTOPYIO BOJa NPOQUITPOBHIBACTCS
HUCXOJISIIAM ITOTOKOM.

Kcenobuoruku — 3t1o:

a) OpraHuvecKre COeIMHEHHS HCKYCCTBEHHOI'O IPOMCXOXKACHUS;
0) OroIoIMMEpBl, CHUHTE3UPYEMBbIE KUBBIMU OPraHU3MaMH;

B) MPOJYKTHI pa3i0KeHUsI TOYBEHHOTO TyMyca;

T') IPOAYKTHI Pa3JIOKEHHS TPUPOTHBIX OPTAaHUYECKHUX BEIIECTB.

3arps3Hamore 6uocdepy BelecTna o HCTOYHUKY BOSHUKHOBEHUSI MOKHO pa3/IeIUTh Ha:
a) IPOMBIIIJICHHOTO U IPUPOTHOTO MPOUCXOXKICHHS;

0) TBep/bIe, KUIKHE, Ta3000pa3HbIC;

B) OIAaCHbIE, MAJIOOIIACHBIE, TPAKTUYECKH HE OINACHBIE;

I') HET MPaBUILHOTO OTBETA.

K HepazmaraeMbiM KCEHOOMOTHKAM OTHOCSITCS:
a) HeTETIPOYKTHI;

0) MOBEpXHOCTHO-aKTHBHbBIE BEIIECTBA;

B) CTOYHBIE BOJIBI;

T') TSKEJIble METaJUIbl, PaAMOHYKIIHU/IBI.

buotpanchopmanust 3arps3HAOMUX BEIECTB — ITO:

a) copOLus Ha MOYBEHHBIX YaCTUIAX;
0) pasnoxeHue 1moj AeiicTBreM (PaKTOPOB OKPYIKaAIOIIEH Cpebl;
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10.

11.

B) YaCTHMYHOE H3MEHEHHE, Pa3jOKEHUE WM YMPOILEHUE CTPYKTYPbl OPraHUYECKOro

BEILIECTBA;
I') BCE OTBETHI BEPHBI.

Komerabonusm — 3to:

a) pocT accolualuii MUKPOOPraHM3MOB Ha KOMIIJIEKCHBIX TUTATEIbHBIX Cpeaax;
0) coBMECTHOE KyJIbTUBUPOBAHHE MUKPOOPTaHU3MOB Ha MUTATEILHOM CyOCTpare;
B) YaCTUYHOE U3MEHEHUE, Pa3I0KEHUE WU YIIPOLUIEHUE CTPYKTYPbI
OpPraHUYECKOTO BEILIEeCTBA;

I') IPOLIECC, B pE3YJIbTaTe€ KOTOPOTO JUIsl pOCTa MUKPOOPTraHU3MOB HCIOJIb3YETCS
OJIMH CYOCTpaT U B €ro MPUCYTCTBUU TPaHC(HOPMUPYETCS HEYTUITUZUPYEMOE
COEJIMHEHHUE.

[IpenMyIecTBO WCMONB30BAHUS ACCOIMAIMA MHUKPOOPTaHU3MOB [0 CPaBHEHUIO
MOMYJISITUSIME OTJICIBHBIX BUJIOB!

a) O3BOJIsIET O0JIee TIOJTHO JIerpaiupOBaTh KCEHOOUOTHK;

0) criocoOCTBYET 3aKPEIUICHUIO KCEHOOMOTHKA B ITPO(duiie MOYBHI;

B) CIIOCOOCTBYET MIOHUMAHUIO POJIH KaXKIOTO KOMITOHEHTA aCCOIMAIINN B

JeTpaaliu;

T') BO BCEX MEPEUNCIICHHBIX CITyJasiX.

buopemenunanus - 3To:

a) OYMCTKA [TOYB OT 3arpsA3HUTENIEH ¢ MOMOILBIO MUKPOOPTaHU3MOB;
0) OCYIIICHHE 3eMEITb;

B) OPOIIEHHUE 3EMEIIb;

I') HET PaBUILHOTO OTBETA.

O4uncTKa CTOYHBIX BOJ B OMO(UIBTPE MPOUCXOAUT MPH MTOMOIIIH:
a) aKTUBHOTO WJIA;

0) UOTUJICHKY,

B) COPOEHTOB;

I') XJIOPUPOBAHHUSI.

B cocraBe akTHBHOTO HJIa MPUCYTCTBYIOT CIEIYIOIINE OPTaHU3MBI:
a) rerepoTpodHbIe OaKTepuy;

0) ungysopuu;

B) amMeOBbI;

T') BCE NMEePEUUCIICHHBIE OTBETHI BEPHBI.

[Ipu aHa’poOHOM OUKCTKE CTOYHBIX BOJ 0Opa3yercs:
a) bomacca MUKpPOOPTaHU3MOB,;

0) MeTaH;

B) YIJIEKHUCIIBIH ra3;

I') HET MPaBUIBLHOTO OTBETA.

4.1.1 Bomnpocsl k 3aueTy no qucHunIuHe «buorexHoioruyeckue MeTo bl
O0YHCTKH BLIOPOCOB M cOPOCOB»
1. Postb 5KOOMOTEXHOJIOTHH B 3aIIUTE OKPYKAIOMICH CPEIbI.
2.VICTOYHUKY 3arps3HEHUS] OKPYKAIOIIEH CPEIbI.
3.X¥UMUYECKHUE BEIIECTBA 3arpsI3HUTENN
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4.IIpoMBbINITICHHBIE anmapaThl ajis COpaKMBaHHS CTOKOB. CENTHUKTEHKH. AHa’3pOOHBIN
O6nopmIbTp. XapakTepUCTHKH OUOTUIEHKHU U aKTUBHOTO MJIA.

5.MeTaHOTeHKH U OMOMETaHOTeHe3 KakK MPOoIecC JUKBUIAIUN OTXOJ0B U SKOJIOTHUECKUN
METO/, I10JIy4EHHUs] DHEPrOHOCUTENIEH.

6.Tunbl 1 yCTpOHCTBO METAHOTEHKOB.

7 ITpUHIUIBL ¥ TOIXOABI JUTS OYMCTKHU ra30-BO3IYIIIHBIX BEIOPOCOB.

8. Tunbl 6MOKaTaIN3aTOPOB U AIMAPaTOB AJIS JAHHBIX [TPOLIECCOB.

9.Ilpouecchl OUUCTKH CTOUHBIX BoA. KauecTBO BOBI U METOBI OUUCTKU
10.buopemenuanus okpyskarolei cpeapl: OHoaerpaaanus TAKEIbIX METaIOB, OUHCTKA
oT HeTH ¥ HePTENPOTYKTOB, OnopemMeIu-anus aTMOC(epsl

11.buoynoOopenusi: XxapakTepUCTHKA, IPUHIIUITBI TOTYYEHUS U IPUMEHEHHS
12.KonuuecTBEHHBI OMOMOHUTOPHHT TEXHOTEHHOTO 3arpsi3HEHUS OKPYKAFOIICH
13.01eHKa 3K0I0rH4eCKOi pe3yabTaTUBHOCTH, OCHOBHBIE JTallbI.
14.ITonuruipoKCHaNKaHoaThl - XapaKTEPUCTHKA, CyOCTpaThl M CIIOCOOBI TOJyYeHHUS,
MTaMMBI-IPOAYLEeHTHI. [IpuaIner Onopazpy-menus [1TA.

15. A3poOHble rpolecchl OYMCTKH CTOUHBIX BOJ. KauecTBo BOABI M1 METObI OUUCTKHU.
16.0co6eHHOCTH OHOJIOTMYECKHX METOJOB IO CPAaBHEHUIO C (DU3UKO-XUMHUYECKHUMHU
IpoLecca OYUCTKH.

17.Tunbl anmapaToB [Uisi adpoOHONM OYMUCTKH CTOKOB. ['OMOTE€HHBIE pEaKkTOpbl H
reTeporeHHbIe a’poOHbIe peakTopbl. [IpuHIMN (QYHK-IMOHUPOBAHHS, PPEKTUBHOCTH
IEUCTBUSL.

18.AHa’poOHBIE TPOIIECCHI OUMCTKH CTOYHBIX BOA. TeopeTHuecKkne OCHOBBI MPoIecca.
19.Ana’poOHbIit OnoprIbTp. XapaKTEPUCTUKNA OMOTUICHKH M aKTUBHOTO HJIa.
20.Y1tunuzanus 1 KOHBEPCHUsI OTXOIOB.

21.Coipoit aktuBHbIM ui. [lepepaboTka una.

22 IlepepaboTKa paCTUTEIbHBIX OTXO/OB.

23.MeTaHOTEHKH 1 OMOMETaHOT€HE3 KaK MPOIECC JIMKBUAAINU OTXO0B M IKOJIOTUYECKUI
METO/ MOJy4EHHUsl SHEProHOCcuTeNe. THIIBI M yCTPOMCTBO METAHOTEHKOB.

24.Tumnel 6MOKaTaIN3aTOPOB U annaparoB. buopuneTpel. buockpy66epsl. buopeakTopsl.
25.Hoseiimre MeTObI Jerpaaliid KCEHOOMOTHKOB.

26.OpaudTHbBIE annapaTsl U aHa3pOOHbIE OMOPEaKTOPHI.

277.buopemenuarys 3arps3HEHHbIX [TOYB U TPYHTOB.

28.buopemenuanus OKpysKaroliel cpeabl: Ouojerpaianus TSXKeIblX METaIIOB, OYMCTKA
oT He()TU U HEPTENPOIYKTOB, OMOpeMenn-alusi aTMOC(hEpHI.

30.buosnepreruka. buomeranorenes. [lomyuenue Ouorasza. Ilomydyenue GuosTaHona u
JPYTUX CIHUPTOB.
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