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Conep:xanue
Henu, 3apaun ¥ miIaHUpyeMbIe PE3yJIbTaThl 00YUEHUS 110 UCITUILUINHE
MecTo TUCIMITIINHEI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl
CrtpyKTypa 1 cofepKaHue TUCIHUTLTHBI
VY4eOHOo-MeTonnYeckoe 1 HHPOPMALIMOHHOE OOecTieueHIe
MarepuanbHO-TEXHHUECKOE 00eCTIeYCHHE
Metoanueckue peKOMeHIaluu

@DOH/I OLICHOYHBIX CPEICTB
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1. Hean, 321244 ¥ IVIAHHUPYEMbIe Pe3yJIbTAThl 00y4YeHHsI 10 IMCHUILIMHE

OCHOBHBIMU LIETSIMH y4eOHOM AUCHUIUIMHBI «BHOTEXHOJIOIMYECKUE METOAbl OYMCTKU
BBIOPOCOB U COPOCOBY» SIBJISFOTCS:

-popMHpOBaHUE COBPEMEHHBIX IMPEACTaBICHUN 00 YpPOBHE HAy4yHBIX JOCTH)KEHHH B
001acTi OMOTEXHOJIOTUH U €€ POJIH YIS PEUICHUS TPUPOJ00XPAHHBIX MEPOIIPUATHH,

- OBJAQJICHHE MOAXOJaMM, (YHKLUHUSAMH, 3aKOHOMEPHOCTSAMHU M  HIPUHIUIAMU
DKOJIOTHYECKON OMOTEXHOJIOTHH,

- U3y4YEHHUE METOAOB U KO3AIIUTHBIX TEXHOJIOTHH.

3ajadyeil JUCUUIUIMHBI SIBJISIETCA OCBOEHHME IIPaBOBOM 0a3bl, KOHBEPreHIMOHHOMN
METOAOJOIUH,  MCIOJIb30BAaHME,  M3y4yeHHe  CYLIECTBYIOUIMX M pa3palaTbIBaeMbIX
MIPOMBIIIICHHBIX OMOTEXHOJOTHYECKUX MPOLIECCOB PA3IIMYHOTO YPOBHS, OPHEHTUPOBAHHBIMH Ha
00e3BpeKUBAaHUE M YTHIM3ALUI NPOMBIIIJICHHBIX W OBITOBBIX OTXOJOB, JIerpajialuio
KCEHOOMOTHUKOB, OMOMOHUTOPHHT W OMOWHAMKALIMAIO JJISi KOHTPOJISI TEKYIIUX W3 M3MEHEHUH B
ouocdepe, 3HaKOMCTBO C HOBEHIIMMH HKOJOTMUECKH YUCTHIMM OHMOJIOTMYECKUMH IPOLECCaMU
BOCIIPOM3BOJICTBA  SHEPrOHOCUTENIEH,  MHMHEpPAIbHBIX  pECypcoB,  OuoynoOpeHuit u
OMorepOMIINIOB.

B pesymprare OCBOEHUS IUCHMIUIMHBI (MOZYNs) y oOydaromuxcs (OpMHUPYIOTCS
CJIEAYIOLIME KOMIIETEHIIMH U JIOJKHBI OBITh IOCTUTHYTBI CIICAYIOILINE PEe3YIbTaThl 00yUeHUs KakK
sTarn (OPMUPOBAHUS COOTBETCTBYIOIIUX KOMITETEHIIHIA:

Kox B pe3yabrare ocBoeHUs IlepeyeHb MIaHUPyeMbIX
O — o0pa3oBaTe/IbHON NPOrPaMMBbI pe3yJbTaToB 00yUeHHs 110
o0y4yaruuiicsi 10J1KeH 00J1a1aTh MUCIUIIINHE

NYK-4.1. VYcranasiauBaet u
pa3BUBaeT npodecCuoHaIbHBIC

KOHTaKTHI, OCYIIECTBIISCT
aKaJeMHUYECKOe u
npodeccuoHaIbHOe

BSaHMOﬂeﬁCTBHG C IIPUMCHCHHEM
COBPCMCHHBIX KOMMYHUKATHUBHBIX
TeXHOHOFHﬁ, B TOM 4YHCIC Ha
HHOCTPAaHHOM A3LIKC.

NYyK-4.2. Cocrasinser u
CrniocobeH NpUMEeHsTh COBPEMEHHBIE

pPEAKTUPYET JOKYMEHTALUI0 C
KOMMYHHUKATHBHbIE TEXHOJIOTHH, B

LEJIBIO o0ecrieueHus

YK-+4 TOM YHCJI€ Ha UHOCTPAaHHOM(BIX)

aKaJIeMHUYECKOI0 u
A3bIKe(ax), Ui aKaJeMU4eCKOro 1

po¢ecCrOHAIBLHOIO

podecCHOHATEHOTO B3aNMOICHCTBHUS .
B3aMOJACUCTBHA, B TOM 4YHCIIC Ha

WHOCTPAaHHOM SI3bIKE.
NYK-4.3. lemoHcTpupyeT
KOMMYHHUKATHBHYIO
KOMITETEHTHOCTh B YCJIOBHSIX
HAYYHO-HMCCIICIOBATEIbCKON U
MIPOCKTHOM JIeATEITHHOCTH H
MPE3CHTAIMH €€ PE3yIbTaTOB Ha
Pa3IMYHBIX TyOTHYHBIX
MEPOTPHUATHSIX, BKITFOUAs




MCKAYHAPOAHBIC, B TOM YUCJIC HA
HHOCTPAaHHOM A3LIKC.

UIIK-3.1. 3naer HOpMaTHUBHbBIC
MpaBoBbIE aKThl B  oOiactu
OXpaHbl OKPY>KaIoLIEH Cpeibl

HIIK-3.2. O1neHuBaeT
[IOCIEACTBUSA aBapUIHBIX
BBIOPOCOB u cOpocoB
3arps3HAIOIINX BEIIIECTB B
OKPYKaIOIIYIO cpeny;
Crnioco0eH ycTaHaBIMBaTh IPUYHUHBI U Py Hy ey
. pa3pabarbiBacT MPEUIOKCHUS IO

MOCJIC/ICTBHS aBAPHITHBIX BBIOPOCOB U .
cOpOCOB 3arpsI3HSAIOIINX BEUIECTB B TPEAYTIPEAIICHIIO ABApHHHbIX
IK-3 OKDYKAIOIIVIO CDETY. IOAFOTOBK BEIOPOCOB u cObpocoB
Py YO Cpeiy, y 3arps3HSIOIINX BEIIIECTB B

MPEJIOKEHUH 110 TPELYTIPEKICHUIO

o OKpYyXKaro Ccpe
HCTaTHUBHBIX IMOCIICACTBHU by HLYI0 cpeily

HIIK-3.3. BeisBisieT NPUYUHBI U
HMCTOYHUKU aBapUUHBIX BHIOPOCOB

u cobpocoB 3arpsI3HAIONIUX
BEILIECTB B OKpYKarolIyIo
cpeny; TOTOBUT

NpeaAoKCHUd 10  YCTPaHCHHIO
NPUYHAH aBapUHHBIX BBIOPOCOB H
cOpPOCOB 3arpsI3HSIONINX BEIIECTB

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

JlucuuIiiHa OTHOCUTCS K  00s3aTelIbHOM dacTh Oyoka jucuumind bl OOII
MarucTparypsbl.

Juctuminaa  «BHOTEXHONOTHYECKHEe METOJBI  OYHMCTKH BBIOPOCOB U COPOCOB»
B3aMMOCBS3aHa JIOTUYECKU U COJIEPIKATEIbHO-METOJUUYECKH CO CIEAYIOIUMHU AUCHUTUIMHAMU U
MIPAKTUKAMHU:

PenukauHT 0TX0/10B;

OneHka OMacHOCTH MPOMBIIIJIEHHBIX OTX0/I0B, BHIOPOCOB 1 COPOCOB

AKTyalbHbIE BOIIPOCHI MPOMBIIIEHHOMN SKOJIOTHH.

3. CTpyKTypa U coaepkaHue TUCUMILIMHBI.
OO0mass TpyIOEeMKOCTh AUCHMILIUHBI COCTaBiseT 4 3a4eTHBIX €AMHULBI, T.e. 144

aKaJeMHYECKHX 4aca, 12 yacoB Jyiekiuii, 20 yacoB CEMUHAPCKUX U MPAKTUYECKUX 3aHATUH, 112
4acoOB CaMOCTOSITEIIbHON paboThI.

3.1. Bwuabl yueOHO# padoThI U TPYA0EMKOCTH

3.1.1. Ounas hopma oOyueHus



Ne . KoanuecTBo CemecTpbl
Bup y4yeOHoii padboThI
n/n 4acoB 1
1 | AyautopHble 3aHATHSA 32 32
B tom uncne:
1.1 | Jlekuuu 12 12
1.2 | CemuHapcKue/MPaKTUIECKUE 3aHATHS 20 20
1.3 | JIabopaTopHbI€ 3aHATUS
2 | CamocTosiTesibHasi padoTa 112 112
B tom uncne:
2.1 | [logroroBka u HanKMCcaHue KypCOBOM
paboThl
3 | llpomexxyTouHasi aTTecTanusi
3adet/nud.3aduer/7K3aMeH 3ader 3ager
HToro 144 144

3.2. TemaTn4eckuii NJIaH U3y4YeHUs AUCHUIINHbBI
(mo dhopmam oOyueHus)

3.2.1. Ounas hopma oOyueHus

n/n

Pa3genanl/TeMbl
TACHHUILINHBI

TpynoeMKOCTb, Yac

Bcero

AyautopHasi pa6ora

Jlexun
CemunHapckue/
MPAKTHYCCKHE

3aHATUA

JlaGoparopHbie

3aHATHUS
[IpakTrueckas
MOATOTOBKA

CamocrosaTeJbHas
pa6ora

BBenenne. BuoJioruyeckue MeToabl
OYHMCTKHU CTOKOB

AspolbHBIE TIporiecchl. THITBI anmapaToB
UIE  adpoOHOW  OYHUCTKH  CTOKOB.
I'omorennsie pEeaKTopsl U
reTeporeHHble  a’pOOHBIE  PEAKTOPHI.
[MpuHIHT (YHKITMOHUPOBAHUS,
s dextuBHOCTH AeiicTBUs. OKCUTCHKHU.
Peaktopsl c HEMOJIBUKHON
OMOTUICHKOM. Ocobennoctu
AKCIUTyaTallid U TPOU3BOJAUTEITHHOCTb.
XapakTepucTuka OHMOTOJICHKH.
AHa3po0OHbIE IPOLIECCHI.
[TpoMbleHHbIE anmnapatsl TUIS
cOpaxkuBaHusi CTOKOB. CENTHUKTECHKH.
AHa3pOOHBIN OMOpUIBTP.
XapakTepuCTUKHI OMOTIIICHKU "
aKkTUBHOTO  una. TpeboBanus K
rnapaMerpaMm IpOIECCOB BOJIOOYUCTKH.
O¢ddexTuBHOCTE PabOTHl aHAIPOOHBIX
OYMCTHBIX COOPYXECHHUN. YTHUIH3ALNHU

24

18




AKTUBHOI'O HUJia

KonnyecTBO M Ka4vecTBO OTXOI0B.
YTuiamnzauus v KOHBepCUs
KonnuectBoO M KauecTBO  OTXOIOB.
VYrunmuzauust u  koHBepcusa. Ceipoit
akTuBHbI wi.  IlepepaboTka mia.
[lepepaboTka pacTUTENBHBIX OTXOJIOB.
MetaHoTeHKH M OMOMETaHOIeHe3 Kak
[poLecc JIMKBUJAIMK  OTXOJOB U
DKOJIOTMYECKUN  METOX  IOJIY4YCHMS
SHeproHocuresne. Tunel U yCTpOHCTBO
METaHOTEHKOB

24

18

Buoouucrka ra3oBO31yILIHbIX
BbIOPOCOB

Tunbel OMOKATANM3aTOPOB M aIapaToB
JUIS TaHHBIX MPOLECCOB. BHoQUIbTPHL.
buockpy060epbl Ha OCHOBE HATHBHBIX U
UMMOOUITN30BaHHBIX KJIETOK.
bropeakTopsl ¢ OMBIBAEMBIM CJIOEM.

24

18

buopemennanust

OOmue KOHIENIUA OHOpEeMeTUAITIH.
MukpobopeMeauarus. ATeHTEI
Mukpobopemenunanuu. [IpenmymecTa
MHKPOOOpEeMeTHalH

11

IlepcnekTUBBI NOJIy4YeHUs
YIJIEBOAOPO/I0B HA OCHOBE OMOCUCTEM
buonornueckoe mnosiydueHue BOAOpOAA.
buoronnuBHbIe 3JIEMEHTHI u
omnoaekTpokaTaims. HoBble Moaxobl K
MOJIYUYEHHUIO OMOTOILIMBA

11

BuonecTunuanl

buonectunynb — albTepHaTHBA
XUMUYECKUM IlecTHOuaaM. Meroasl
IIOJIyYeHUsd WU INpuMeHeHus. [IpuHiun
neiicrBusi. bakrepuanbHble, TpUOHBIE U
BUPYCHbIE NpenapaTsl i OOpbOBI ¢
BpEIUTEISAMU u 0ose3HIMuU
CEJIbCKOXO3SIICTBEHHBIX PAaCTCHUM H
YKUBOTHBIX

15

12

BakrepuanbHbie yao0peHus
bakTepuanbHble ynoOpeHus — pa3yMmHast
AJIbTCPHATHUBA XUMHNYECCKUM
ynoopenusM. [lonyuenue, npuMeHeHue.
brnorexHonornueckne IIoaAX0abl
co3JaHus npenaparoB
JIOJITOBPEMEHHOTO JICUCTBUA,
JICTIOHUPOBAHHBIX B  pe3opOupyemsbie
IMMOJIMMCPHBIC MATPHUKCEHI

12

10

HeraTtusHnble NoCJIe/ICTBUA
HAKOIUIEHUS B ouocdepe
CHHTETHYECKUX NMOJMMEPHBIX

23

18




MaTepuajioB
DKOJIOTHYECKHE HpO6J’IeMH B CBiA3HU C

AKKyMYJISIIIAN B ouocdepe
CHHTETHYECKUX IUIACTUKOB.
buorexHomorndyeckmii MOTECHLIMA
MOJUTUIPOKCUATIKAHOATOB B KadyeCTBE
aJbTEPHATUBBI CHHTETUYCCKUM
MOJUMEPHBIM Marepuaiam.
buonnacTukun — OCHOBHBIC IIOHSTHS,
HCTOYHHUKHU IS MOJy4EeHHUS,
XapaKkTepHUCTHUKA.

[TomuruapokcuaaKkaHOAThI -
XapaKTepUCTHKA, CyOCTpaThl U CIIOCOOBI
HOJIy4EHH, IITAaMMBIITPOAYLICHTBI.
[Mpunmuner  O6mopazpymenus  [ITA.
@akTopbl, BIMAIOIIME HA CKOPOCTU
omopacmana  II'A B mpupoe.
Pesynbrarhl UCCIIEI0BaHUS
paspymaemoctu [1I'A

Hroro | 144 12 20 0 0 112

3.3. Coanepxxanue QIMCHUTIHHBI

3.3.1. Beeaenue. buosornueckue MeToabl 0OUMCTKH CTOKOB

AspoOHbIe mporiecchl. THITBI anmapaToB IS adpOOHON OYHMCTKH CTOKOB. | OMOT€HHBIE peaKTOPhI
U TeTeporeHHble a’poOHble peakTopbl. llpuwHimn QyHKIHOHUPOBaHUA, APPEKTHBHOCTH
neiictBus. OkcuTeHKHU. PeakTopsl ¢ HemoABMKHOM OuoruieHKoi. OCOOEHHOCTH AKCIUTyaTallud U
MIPOU3BOUTEIHHOCTD. XapakTepucTuka OHOIIOJIEHKH. AnaspobOHbIE MIPOIIECCHI.
[TpombInIeHHBIE anmapathl JuIsi COpaxuBaHus CTOKOB. CeNTUKTEHKH. AHA3POOHBIH OHODUIBT.
XapakTepuCTUKH OWOIUICHKM W aKTHBHOTO wWia. TpeOoBaHWs K TapaMeTpaM IIPOIECCOB
BOJOOUYUCTKU. DPPEKTUBHOCTh PaOOTHI aHAIPOOHBIX OYUCTHBIX COOPYKEHUH. Y THIU3alUU
aKTHBHOI'O HJIA.

3.3.2. Kosim4ecTBO 1 KAa4e€CTBO OTXO/I0B. Y TWJIN3AaLMsi U KOHBEPCHUs

KonnuectBo u KkauecTBO OTX010B. YTwin3zauus M KoHBepcus. ChIpoil aKTUBHBIM WL
[TepepaboTka nna. [lepepaboTka pacTUTEIBHBIX OTXOJ0B. MEeTaHOTEHKH U OMOMETaHOTCHE3 Kak
MPOLECC JTUKBUJALNMN OTXOA0B M 3KOJOTMYECKUH METOJ MOJy4€HHUs SHEproHocutenen. Tumsl u
YCTPOMCTBO METAHOTEHKOB.

3.3.3. Buoo4YuCcTKAa ra30Bo3AyIIHbIX BLIOPOCOB

Tunel OMoKaTaNnU3aTOPOB M almapaToB JUIS JaHHBIX mporeccoB. buodunbTpel. buockpy6oepsl
Ha OCHOBE HATHBHBIX H MMMOOUIIN30-BaHHBIX KJIIETOK. BHOpEaKTOphI ¢ OMBIBAEMBIM CIIOCM.
3.3.4. buopemennanusi

OOmme xoHmenuu OwopeMeananuu. Mukpobopemenuanus. ATeHTHl MHKpOOOpeMeInallHH.
[TpenmytecTBa MEKpOOOpEMeTUAITAN

3.3.5. IlepcneKTHBBI MOJY4YEHHS YIJIEBOAOPOA0B HA OCHOBE OHOCHCTEM

buonorudeckoe mosrydeHrue BOJAOPOa. BUOTOIUIMBHBIE JIEMEHTHI B OMO03JIeKTpokaranu3. HoBbie
MOAXO/IbI K MOTYYeHHIO OUOTOILINBA

3.3.6. buonecTnUabI

buonectunyapl — albTepHaTHBa XUMHUECKUM NeCTULIHIAM. MeToAbl TOTyYeHUsI U IPUMEHEHHUS.
[Mpuanmn neficTBus. bakrtepualibHble, TPUOHBIC W BHUPYCHBIC Wpemaparsl is OOpbOBI ¢
BPEIUTEISIMU U O0JIC3HIMH CEIIbCKOXO3SICTBEHHBIX PACTEHUI U )KUBOTHBIX.

Pazgen 7.




3.3.7. BakTepuanabHble y100peHus

bakrepuanbHble ynoOpeHUs — pa3yMHasi ajlbTepHAaTHBAa XUMUYEeCKUM ynoOpenusm. [lomyuenue,
IpUMEHEHHE. bBHOTEeXHONOrMuecKkue TMOAXOAbl CO3JAaHUS IPENnaparoB  JOJrOBPEMEHHOIO
NeWCTBUS, IEIOHUPOBAHHBIX B Pe30pOUpPyEMbIE TOJUMEPHBIE MATPUKCHI.

3.3.8. HeraTuBHble MOCJEACTBHS HAKOIIEHHS B Omocepe CHHTETHYECKHX IOJMMEPHBIX
MaTepHaJIoB

DKoJIOTUYECKHE MPOOJIEeMBI B CBSI3M C aKKyMyJSIUMH B Onocdepe CHHTETHYECKHX IUIACTHKOB.
buorexHonornuecknii NOTEHLMAN MOJUTMAPOKCHAIIKAHOATOB B KAaueCTBE aJIbTEPHATHUBBI
CUHTETMYECKUM IMOJMMEPHBIM MaTepuangaMm. BUONIacTUKM — OCHOBHBIE IMOHSTHS, UCTOYHUKU
Il TIOJTy4eHUsl, XapakTepucTuka. IloauruapokcuankaHoaTsl — XapakTepUCTUKA, CyOCTpaThl U
CIOCOOBI TOJIyYEHUS, IITaMMBIIPOAYIeHTh. [IpuHmmner Ouopaspymenus I[II'A. dakropsr,
BAMSIOIIME Ha cKkopoctu Ouopacnana III'A B mpuponme. Pe3ynbraThl HcciaenoBaHMS
paspymaemoctu [IT'A.

3.4 TemaTuka CeMMHAPCKHUX/MPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHIH
3.4.1. CeMuHapcKue/IPaKTUYECKUE 3aHATHS

IIpakTnueckoe 3ansatue | Ha TeMy bronornyeckre METOAbl OYMCTKHA CTOKOB

IIpakTnueckoe 3anatue 2 Ha TeMy KoIMuecTBO U KaueCTBO OTXOAOB. Y TWIIM3ALUS U KOHBEPCHS
[IpakTryeckoe 3ansTHE 3 HA TeMy BHOOYHCTKA Ta30BO3AYIIHBIX BHIOPOCOB

IIpakTnueckoe 3anarue 4 Ha Temy buopemenuanus

[TpakTryeckoe 3ansATHE 5 HA TeMy buonectuiuabl 1 6akTepuaIbHBIE YI0OpSHHS

3.4.2. JlabopaTopHbIE 3aHATHUS
He npenycmorpensr

3.5. Tematuka pedeparon

1. IlpombliieHHbIe annapaTsl A1 cOpaxkuBaHUs CTOKOB. CeNTUKTEHKU. AHAa3POOHBIH OHOMIIBTD.
XapaKkTepuCcTUKN OUOTIIEHKU M aKTUBHOTO HMJIA.

2. MeTtaHOTEHKH U OMOMETaHOI'€HEe3 KaK MPOLECC JUKBUAALUN OTXO0/10B U SKOJIOTHUYECKUN METO/T
IIOJIy4E€HUSI DHEPTOHOCUTENICH. THUIIBI U YCTPOUCTBO METAHOTEHKOB.

3. IIpyHUIMIIBI ¥ TOAXO/IBI ISl OYUCTKH Ta30BO3AYIIHBIX BEIOpOcOB. Tumbl OnokaTraan3aTopoB u
annaparos JUIsl JaHHBIX IIPOLIECCOB.

4. TpaHCreHHbIE MUKPOOPTaHU3MBbI -3 GEeKTUBHbIE OMOIECTPYKTOPHI KCEHOOUOTUKOB.

5. Ilpouecchl OUUCTKH CTOYHBIX BOJ. KauecTBO BO/BI ¥ METO/IBI OUUCTKHU.

6. buopemenuanus okpykarolled cpeabl: OMoOAerpafalnys TSXKEIbIX METaUIOB, OYUCTKA OT
HepTH U HEPTEPOAYKTOB, OOpeMenraIus arMochepsl.

7. buoynobopeHus: XxapakTepUCTUKa, IPUHLUIIBI OTYYESHUS U IPUMEHEHUSL.

8. bruorepOUInABI: MPUHIMITE TOTYYSHHS U TIPUMEHEHUSI.

9. KonnuecTBeHHbII OMOMOHUTOPUHT TEXHOT'€HHOT'O 3arps3HEHUS OKPYXKAKOIIEeH Cpe/ibl.

10. OueHka 5KOJIOTMYECKOM pe3yJlbTaTUBHOCTH, OCHOBHBIE 3Talbl. KOHTpPOIbHBIE BOIPOCH! U
3ajaHus B popMe OJaHKOBOTO M (UJIM) KOMIBIOTEPHOTO TECTUPOBAHUSA, AJIsi KOHTPOJISI OCBOCHHUS
00y4aromuMUCs Pa3aesoB AUCHUIIIMHEL, 3allUTa pedeparos.

4. YueOHO-MeTOAMYECKOE U NH(POPMAIIMOHHOE 00ecTeUyeHue

4.1 HopmatuBubie 10KyMeHTbI 1 'OCTbI

1. @OenepanbHblii  3ak0H «O  CaHUTAPHO-IIMUIEMHOJIOTHYECKOM  OJIaronoixyduu
"aceneHusD oT 30.03.1999 N 52-D3.



2. ®denepanbHblil 3akoH "O0 oxpane okpyxkatomei cpensl” ot 10.01.2002 N 7-03
(mocneaHss peaaKIus).

4.2  OcHoBHasg JUTEparypa

1. HukomaeBa, JI. A. Dbwuonornyeckas O4YHMCTKa CTOYHBIX BOJA  MPEANPHATUIN
HE(PTEXUMHUECKOTO KOMIUIEKCA U YHEPTeTHKY : ydyeOHoe nmocobue / JI. A. HukomaeBa. —
Kazanp : KI'DQVY, 2021. — 90 c. — Tekcr : anekTpoHHBIH // JlaHb : 3JI€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/215156.

4.3. lonoiHUTEIbHAA JIUTEPATYPA

1. Tnornukosa, P. H. OcHOBBI mpupoa0OXpaHHBIX OuoTexHosoruil. Ilpaktukym : ydeOHOE
nocobue / P. H. [Inotnukosa, O. JI. MemepskoBa ; nox penakmueit I[1. T. CyxanoBa. —
Boponex : BTYUT, 2021. — 99 ¢. — ISBN 978-5-00032-509-4. — TeKcT : 371€KTPOHHBIH //
Jlans : anexTpoHHO-OMOMMOTEeyHas cucrema. — URL: https://e.lanbook.com/book/254426.

4.4. JneKTpOHHBIE 00pa30oBaTe/IbHbIE PecypChl
He npexycmotpeno

4.5. J/InneH3noHHOE U CBOOOIHO PACIpPOCTPaHsieMOe POrPaMMHOe
o0ecneyeHue
He npenycmorpeno.

4.6. CoBpemeHHbIe IPpo(eccHOHATbHBIE 0a3bl JAHHBIX U HHPOPMALMOHHbIE
CIPaBOYHbIE CUCTEMbI

1. KoncynpranT [lntoc
URL: https://www.consultant.ru/
2. UndpopmannonHas cetb «Texakcnepr»

URL: https://cntd.ru/

5. MaTepuaJbHO-TeXHHYECKOe o0ecreyeHne

[IpoBeneHue neKIU OCYIECTBIAETCS B OOLICYHHUBEPCUTETCKUX ayJUTOPUSX, IZie IO
BO3MO>XHOCTH MOKHO IPEIYyCMOTPETh JIEMOHCTpALUIO0 (PUIBMOB, CIIAliJIOB WJIM HCIIOJIb30BAThH
pa3garouHble MaTepuaisl. [IpakTuyeckue 3aHATHS ¢ IPUMEHEHUEM MYJIbTUMEIUMHBIX CPEICTB
npoBoAsTcs B ayautopuu. (OcHallieHa IPOeKTOPOM, IKPaHOM, CTOJIaMHM, CTYJIbSIMU, JOCKOH) .

6. MeToanueckue peKoOMeHIAlUU

6.1. Meroanueckue peKOMEHAalUH JJIs1 MIPENnoAaBaTeJis 10 OPraHu3alul
00y4eHus

OCHOBHBIM Tpe6OBaHI/IeM K MOpCogaBaHHUIO AJUCHUILIMHBL ABJIACTCA TBOp‘-IeCKI/If/'I,
HpO6J’I€MHO-I{I/IaJ'IOI‘OBl)Il>'I moaxon, HO3BOJ’I$IIOH_II/If/'I IMMOBBICUTH MHTCPEC CTYACHTOB K COACPKAHUIO
y4eOHOT0 MaTepuania.
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OcHoBHas GpopMa U3ydeHUS U 3aKPETUICHUS 3HAHHUHA 110 STOW AUCHUIUTNHE — JIEKIIMOHHAS
u npakTuueckas. [IpenogaBaTenpb JOMKEH M1OCIEN0BATEIBHO BBIYMTATD CTYIEHTaM Pl JIEKIUil, B
X0JIe KOTOpBIX CJIEAYET COCPEAOTOYNUTh BHHMAHME Ha KIIOYEBBIX MOMEHTAX KOHKPETHOTrO
TEOPETUYECKOr0 MaTepHaia, a Takke OpraHM30BaTh MPOBEIECHUE NMPAKTUUECKUX 3aHATHH TaKUM
0o0pa3oM, 4TOObI AKTUBU3HUPOBATh MBILIUIEHUE CTYIEHTOB, CTHUMYJIUPOBAaTh CaMOCTOSTEIbHOE
U3BJICUEHUE HMMH HEOOXOOUMON HH(OpPMAIMM W3 pa3IMYHBIX HCTOYHHUKOB, CpPaBHUTEIbHBIN
aHaJTM3 METOIOB pEIICHUH, COMOCTABICHUE IIOJyYCHHBIX pE3yJabTaToOB, (OPMYIHPOBKY H
apryMEHTALNI0 COOCTBEHHBIX B3TJISI0B HA MHOTHE CIIOPHBIE IIPOOIIEMBI.

JlekimoHHOE TPENo/JaBaHUE 3aKJIAJbIBAET OCHOBbI HAYYHBIX 3HAHWM, MOJBOIUT
TEOPETHUECKYI0 0a3y MoJ H3y4aeMyl y4deOHYI0 [UCHMIUIMHY, 3HAaKOMHUT CTYJCHTOB C
METOJI0JIOTHEN HUCCIIEIOBaHUS, YKa3bIBAE€T HAIIPABIIEHUS UX pa0OThI 110 BCEM OCTaJIbHBIM (hopmam
U METOJ1aM Y4eOHBIX 3aHATUH.

[lenp mpakTHYECKUX 3aHATUN - 00ECIEYUTh KOHTPOJIb YCBOECHHUS yuyeOHOro marepuaia
CTY/IGHTaMM, pacUIMpeHHe U YIriIyOJeHHe 3HaHWM, MOJYyYEeHHbIX MMM Ha JIEKIMAX U B XOJe
camocTosTeNIbHOW paboThl. [loBbimieHne 3(pPEeKTUBHOCTH MPAKTUYECKUX 3aHATHH JOCTUIaeTCs
IIOCPEACTBOM CO3/1aHUS TBOPUYECKOW OOCTAHOBKH, paclojararoleii CTyIeHTOB K BbICKAa3bIBAHUIO
COOCTBEHHBIX B3IJISOB M CYKICHUN IO 00CYKIa€MBIM BOITPOCAM.

[ToMMMO JEKUMOHHBIX W CEMHHApCKUX (MPAaKTUYECKUX) 3aHATUH  HEOOXOIUMO
IPOBOAUTH TPYIIIOBbIE W WHAUBUAYaJbHblE KOHCYJIbTAallUd CTYAEHTOB [0 BOIpOCam,
BO3HUKAIOIIUM Yy CTYJEHTOB B X0J/i€¢ UX HMOJArOTOBKM K TEKYyILIEH M MPOMEXYTOYHOH aTTecTaluu
o y4yeOHOM JUCLMIUIMHE, PEKOMEHJOBaTh B IIOMOIIb Yy4eOHble U Jpyrue Marepualisbl,
CIIPAaBOYHYIO JIUTEPATYPY, @ TAKIKE HHTEPHET - PECYPCHI.

W3ydeHne TuCUUIUIMHEI 3aBepiuaeTcs 3aueToM. OLieHKa BBICTABIISAETCS IPENOAABATEIEM
u oObsBiIAeTCS mocie oTeera. llpemogaBarenb, NMPUHUMAIOIIMKA HK3aME€H, JUYHO HECeT
OTBETCTBEHHOCTb 32 PAaBUJILHOCTH BBICTABIICHUS OLIEHKH.

6.2. MeToan4yeckue yKa3aHus JJis1 00y4YAIONIUXCH M0 OCBOCHUIO TUCHUIJINHbBI

CamocrosaTenbHass paboTa CTyAeHTa — 3TO BHJA Y4eOHOH  JesATeNbHOCTH,
MpeHa3HaYeHHBIN JJ11 TPUOOpETEeHUs 3HaHUM, HABBIKOB U YMEHUN B 00beMe U3ydaeMoi
JUCIUIUIMHBI, KOTOPBIM BBITIONHACTCS CTYJECHTOM WHIUBUAYATbHO W MPEIIOJIaraeT aKTHBHYIO
pOJIb CTYJICHTA B €€ IUIAaHUPOBAHUH, OCYIIECTBICHUU U KOHTPOJIE.

OCHOBHBIE II€JIU CAMOCTOSITENIbHOM pabOThI CTYIEHTOB:

- CUCTeMAaTH3alMK U 3aKPEIICHUS TTOJIYYCHHBIX TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX YMEHHI
CTYJICHTOB;

- YIIIyOJICHHS ¥ pacUIUPEHUsI TCOPETUUECKUX 3HAHUM;

- (opmupoBaHUS YMEHUN UCTIOIB30BAaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIIeUATIBbHYIO IUTEPATypPy;

- pa3BUTHUS MTO3HABATENIBHBIX CIOCOOHOCTEN M aKTUBHOCTHU CTYACHTOB: TBOPUYECKOI
WHUIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH;

- (opmupoBaHUS CAMOCTOSITENIFHOCTA MBILUICHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaIN3aLllu;

- Pa3BUTHS UCCIIEAOBATEIbCKUX YMEHUM.

CamocTosTenpHas paboTa CTyICHTOB SBISETCS 00s3aTeIBLHOM [T KaXI0T0 CTy/ICHTa U
onpeensieTcss yueOHbIM TUIAHOM I10 BCEM JUCHUILITMHAM 00pa3oBaTebHON
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MIPOTPaMMBI.
Kaxnplif cTyIeHT JODKEH caM ITUIaHUPOBATh CBOIO CaMOCTOSITEIbHYIO padoTy, UCXOIS U3
CBOUX BO3MOXXHOCTEW W MPHOPUTETOB. DTO CTUMYIHPYET BBHIOJHEHHE paboTHI, co3maer Ooree
CHOKOWHYIO OOCTaHOBKY, 4YTO, B UTOT'€, OJIOKUTEIHHO CKa3bIBACTCSl HA YCBOCHUH MaTepHaa.
BaxxHo monHee y4ecTh 0OCTOATEILCTBA CBOEH PaOOTHI, YSICHUTH, UYTO SABISETCS TJIABHBIM
Ha JAaHHOM dTaIe, Kakylo IMOCIe0BaTeIbHOCTh padOThl BEIOPAaTh, YTOOBI BBIMOJIHUTD €€ JTy4Ille U
C HAUMEHBIIIMMU 3aTpaTaMyu BPEMEHH U SHEPTHH.

7. ®OHJ OLICHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJISI 1 OLlEHMBAHUSA Pe3yJbTATOB 00y4eHMsI
Jlo naTel mpoBeAEHUS MPOMEKYTOYHOW AaTTECTallMM CTYAEHT JIOJDKEH BBIIOJHUTH BCE
paboThl, TPETYCMOTPEHHBIC HACTOSIIEH paboyeil mporpaMmoil aucuuIUIMHBL [lepedeHb

00s13aTeNbHBIX pa0dOT U GopMa OTYCTHOCTH MPEACTABICHBI B TAOJIHUIIE.
Hepequb O6H33TGJ'H>HI)IX pa60T, BBITOJHACMBIX B TCHCHHUEC CECMCCTPA IO AUCHUILIINHE

Bun pa6OTI>I d)opMa OTUCTHOCTH U TCKYLICI'O KOHTPOJIA

TectupoBanue OueHka npenojaBaTens, €Cld Pe3ysbTaT TECTUPOBAHUS IO IIKaie
cocrasirsieT Ooinee 41 %.

7.2. IllkaJjia ¥ KpUTEPUHN OLCHUBAHUSA Pe3yJIbTATOB 00y4eHH s

7.2.2. lllka/1a oneHNBaHUS TeCTUPOBAHUA

PeBy.HI)TaT TECTUPOBAHUA OUCHUBACTCA 110 HpOIIGHTHOfI IIKaJIC OLICHKH.

Orenka KonuuecTBO npaBHIIbHBIX OTBETOB
OTJINYHO ot 81% mo 100%
XOpOIIIO oT 61% 10 80%
Y10BJIETBOPUTEIBHO ot 41% mo 60%
HEY/I0BJIETBOPUTEIHHO 40% m MeHee MPaBUIbHBIX OTBETOB

7.3. OueHo4HbIe cpecTBA

7.3.1. Texkymmii KOHTPOJIb

Texkymui KOHTPOJb yCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTalMU IPOBOISATCSA
II0 CIEAYIOIUM KPUTEPUIM:
- OTBETHI CTYJICHTA HA BOIIPOCHI TECTOB;
- BBINOJIHEHHE CAMOCTOSATENIbHBIX TBOPYECKUX PAOOT.

dopma NpoMeKyTOUHON aTTeCTalluu: 3a4eT.
[IpomexxyTounass arrectanus oOydaromuxcs B ¢GopMe 3adera MPOBOIUTCS IO

pe3ysbTaTaM BBITOJHEHHS BCEX BUIOB y4eOHOU pabOoThI, MPEIyCMOTPEHHBIX Y4eOHBIM TIAHOM
[0 JAHHOM JUCHUIUIMHE (MOJYJIIO), IPU 3TOM YUUTBHIBAIOTCS PE3YJbTaThl TEKYLIErOo KOHTPOJIS
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yclieBaeMOCTH B TedeHHe ceMmecTpa. OIIGHKa CTEHNEHHM MJOCTHKEHHUS OOydJarolMHUCS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yUEHHUS M0 JUCHUILIMHE (MOIYJII0) IPOBOAUTCS MPENOIaBATENIEM,
BEIYLUM 3aHITHUS 10 AMCUMILIMHE (MOAYJII) METOJOM O3KcrepTHoW oneHku. Ilo uroram
IIPOMEKYTOUHOM aTTecTaluy M0 JTUCHUIIMHE (MOAYINIO) BBICTABISETCS OLIEHKA «3aUTEHO» WM
«HE3auTEHOM.

K npomexyTouHO#l aTrrecranuu JOINYCKAKOTCA TOJIBKO CTYACHTHI, BBINOJIHHUBIIME BCE
BUJBI YU4E€OHOH pabOTHI, MperyCMOTPEHHBIE PadoYeil MPOrpaMMON MO JUCHMIUIMHE (TIPOIILIH
IIPOMEXKYTOUHBII KOHTPOJIb (TE€CTHI), BBIMOJIHUIN CEMUHAPCKOE 33aHUE).

IIIxana omeHuBaHUA Onucanune

Brimonnensl Bce  BUBI yqe6H0171 pa6OTBI, npeaAyCMOTPCHHBIC
y‘le6HI>IM IIJTaHOM. CTy,I[eHT ACMOHCTPHUPYET COOTBETCTBUC 3HaHI/II71,
YMeHHﬁ, HAaBbIKOB IIPHUBCACHHLBIM B Ta6J'II/II_[aX HOKaSaTGHGﬁ,
3 onepupyer HpI/IO6peTeHHBIMI/I S3HAaHUAMH, YMCHHAMH, HaABbIKAMU,
ATeHo IIPUMCHACT UX B CUTyallUAX MOBBIIIEHHON CJIOKHOCTH. HpI/I 3TOM
MOT'YyT OBITE AONYIICHBI HE3HAYHUTCIIBHBIC OI_HI/I6KI/I, HETOYHOCTH,
3aTPYAHCHUS MPHU aHAJTIUTUYCCKUX OIICpaluiax, MCPpeHoCce 3HAHUHN U

YMGHI/II\/JI Ha HOBBIC, HCCTAHAAPTHBIC CUTYallH.

He BomonHen onuH wiam Oonee BUAOB y4eOHOW paboTHI,
IPEyCMOTPEHHBIX Y4eOHbIM IIaHOM. CTYICHT JIEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHUI, YMEHHIA, HABHIKOB IPHBEICHHBIM
B Ta0JMIax IMoKa3aTesied, JOMyCKAITCS 3HAYMTENIbHBIC OIMOKH,
He 3aureno . .
HPOSIBIISICTCS. OTCYTCTBUE 3HAHWI, YMEHHW, HABBIKOB IO DSy
HIOKa3aTeliei, CTYACHT HCIBITHIBACT 3HAUUTENBHBIC 3aTPYAHCHUS
IpH ONEPUPOBAHMU 3HAHHSAMH U YMEHHSMH IIPU HX MEPEHOCE Ha

HOBBIC CUTYyalllH.

7.3.2. [IpuMepsbl TecTOB 1O JUCHUILINHE «BHOTeXHO/IOTHYeCKHEe METOAbI OUMCTKH
BbIOPOCOB M COPOCOB»

1. Ana’poOHbIE OMODHUIBTPBI — ATO
a) 3aKpBITBIC PE3epByaphl C 3arpy3Koil, CKBO3b KOTOPYIO BOJa MPO(HILTPOBHIBACTCS
BOCXO/ISIIIIMM TIOTOKOM C JIOCTYIIOM B HE€ KHCIOPO/ia BO3/1yXa;
0) 3aKpBITBIE pe3epBYaphl C 3arpy3Koi, CKBO3b KOTOPYIO BOAa MPO(HILTPOBHIBACTCS
BOCXOJISIIIIMM TTOTOKOM 0€3 JIOCTyIa B Hee KUCJIOPO/ia BO3/IyXa;
B) 3aKpBITBIC pEe3epPBYaphl C 3arpy3Kol, CKBO3b KOTOPYIO BOJa MPOQHIETPOBBIBACTCS
HUCXOJISAIINM ITOTOKOM.

2. KceHoOHOTHKH — 3TO:
a) OPraHNYECKUE COCTMHEHHS HICKYCCTBEHHOTO MTPOUCX 0K ICHHS;
0) GuomnoIUMepbl, CHHTE3UPYEMbIE )KUBBIMUA OPTraHU3MaMH;
B) MIPOAYKTHI PA3JI0KEHUS IOYBEHHOTO TYMYCa;
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I') IPOIYKTHI PA3JI0KEHUSI IPUPOAHBIX OPraHUUYECKUX BEIIECTB.

3. 3BarpspHsmonme omochepy BelmecTBa MO0 WCTOYHHKY BO3HUKHOBEHUS MOYKHO Pa3JICIHTh
Ha:
a) MPOMBIIIICHHOTO U IPUPOTHOTO MPOUCXOKICHUS;
0) TBep/bIe, KUKKE, Ta3000pa3HbIC;
B) OITACHBIC, MAJIOOTIACHBIE, PAKTUYCCKU HE OMACHBIC;
I') HET IPABUIIHLHOTO OTBETA.

4. K HepazmaraeMbIM KCEHOOMOTHKAM OTHOCSITCS:
a) He(PTEeNPOYKTHI;
0) MOBEpXHOCTHO-aKTHBHBIC BEIIICCTBA;
B) CTOYHBIC BOJIBI;
T') TSDKEJbIE METaJUIbl, PAAUOHYKIIH/IBI.

5. buotpancdopmarus 3arps3HIIONIMX BEIIECTB — 3TO:
a) copOIIMsl HAa TOYBCHHBIX YACTHUIIAX;
0) pa3znoxeHue moja aeiicTBrueM (pakTOpOB OKPYKAIOILIEH cpeabl;
B) YaCTUYHOE HW3MEHEHHE, PA3JIOKEHUE WM YIPOIIEHHE CTPYKTYphl OPTaHUYECKOTO
BEIIECTBA;
I') BCE OTBETHI BEPHBI.

6. Komerabomusm — 3T0:
a) POCT acCOLHUAIMI MUKPOOPIaHU3MOB Ha KOMILICKCHBIX [TUTATEIbHBIX CPEAax;
0) COBMECTHOE KYJIbTHBUPOBAaHNUE MUKPOOPTAaHU3MOB Ha MUTATEIBHOM CcyOcTpaTe;
B) YaCTUYHOE M3MEHEHHE, PA3JIOKCHUE WK YIIPOILCHUE CTPYKTYPBI
OpPraHUYeCKOro BEIICCTBA;
I) IpoIIeCe, B pe3yJibTaTe KOTOPOTo ISl POCTa MUKPOOPTaHU3MOB HCIIOIB3YETCS
OJIMH CyOCTpaT U B €r0 MPUCYTCTBUU TPAHCPOPMHUPYETCS HEYTUIH3UPYEMOE
COEIMHEHHUE.

7. TlpeuMyIIecTBO KCIIOIb30BAaHKs ACCOIHALMN MHKPOOPIaHU3MOB [0 CPAaBHEHHIO C
MOomyJauuaAMH OTACIbHBIX BU/IOB!:
a) T03BOJISAET OOJIEe MOJTHO IETPaIMPOBATh KCEHOOMOTHK;
0) CrIocOOCTBYET 3aKPEIUICHUIO KCEHOOMOTHKA B PO HIIE TTOYBHI,
B) CIIOCOOCTBYET MOHMMAHHIO POJIH KaXKIO0TO0 KOMIIOHEHTA acCOILMAIINH B
JeTpaialii;
T') BO BCEX MEPEUYUCIICHHBIX CIyJasiX.

8. buopemenuanus - 31o:
a) OYMCTKA [10YB OT 3arps3HUTENEH ¢ TOMOLIbI0 MUKPOOPTraHU3MOB;
0) ocylIeHHEe 3eMellb;
B) OPOIIICHUE 3€MEJIb;
I') HET PaBUIILHOTO OTBETA.

9. OumcTKa CTOYHBIX BOJ B OMO(QHUIBTPE MPOUCKXOANUT TPH TIOMOIITH:
a) aKTUBHOTO WJIA;
0) MOTUICHKH;
B) COpOCHTOB;
I') XJIOPUPOBAHMSI.

10. B cocraBe akTUBHOT'O WJIa IPUCYTCTBYIOT CJIEAYIOLINE OPraHU3MBbI:
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11.

a) reTepoTpodHBIC OAKTEPUN;

0) undysopuu;

B) ameObl;

T') BCE IEPEYUCIICHHBIE OTBEThI BEPHHI.

ITpu aHa’pOOHOM OYMCTKE CTOYHBIX BOJ 00pa3yeTcs:
a) bumomacca MUKPOOPIraHU3MOB;

0) MeTaH,;

B) YIJIEKHUCIIbIH ra3;

I') HET IPaBUIILHOTO OTBETA.

4.1.1 Bomnpocsl k 3aueTy no AucuuIIMHe «BHoTexHoI0rMYecKHe MeTOABI
OYMCTKH BHIOPOCOB U COPOCOB»

1. Ponb 5KOOMOTEXHOJIOTHH B 3aIIUTE OKPYKAFOIIEH CpPEJIbl.
2.IcTOYHMKM 3arps3HEHUs] OKPYXKaIOIIeH Cpebl.
3.XuMHYECKHUE BEIIECTBA 3arpsI3HUTENN
4.IIpombllieHHBIE anmnapaTbl JUisl cOpakuBaHMsl CTOKOB. CENTUKTEHKH. AHa3pOOHBIH
onopmbTp. XapakKTepUCTHKN OMOIUIEHKH U aKTHBHOTO HJIA.
5.MeTtaHoTeHKH U OMOMETaHOT'€HEe3 KaK MPOLECC JUKBUAALNUN OTXOA0B U 3KOJIOIMYECKHM
METO/, IIOJIy4YEHHsI SHEPrOHOCUTETIEH.
6.Tumbl ¥ ycTpOHCTBO METAHOTEHKOB.
7.11pyuHIMIBI M TOAXOABI 111 OYUCTKHU Ia30-BO3AYIIHBIX BBIOPOCOB.
8.Tumnbl 6MOKaTaIN3aTOPOB U ANNAPATOB ISl JAaHHBIX IPOIIECCOB.
9.I1pouiecchl 0OUMCTKH CTOUHBIX BOA. KauecTBO BObI 1 METO/IbI OUNUCTKU
10.buopemenuanus okpyKarouie cpeapl: Ouoaerpaianus TSKeIbIX METAJIOB, OYUCTKA
oT He()TH ¥ HEPTEPOTyKTOB, OMOopeMeTu-aIus aTMochepsl
11.buoynoOopenus: xapakTepUCTUKA, IPHUHLUIIBI OTYYESHUS U IPUMEHEHUS
12.KonnyecTBeHHBIN OMOMOHUTOPHHT TEXHOTEHHOTO 3arpsi3HEHUS OKPYXKAIOIIEH
13.01eHKa 3KOJIOTHUECKON Pe3yNbTaTUBHOCTH, OCHOBHBIE TaIlbl.
14.ITonurupokcuankaHoaTsl - XapaKTEPUCTHKA, CyOCTpaTbl M CIOCOOBI IOJy4YEHUS,
HITaMMBbI-IpoAYyLeHThl. [Ipunimnel 6nopaspy-menus I[TA.
15. A3poOHbIe MpOoIecChl OYUCTKH CTOYHBIX BOJA. KauecTBO BOJBI M METOIbI OUMCTKH.
16.0cobeHHOCTH OMOJIOTMYECKUX METOJOB IO CPABHEHUIO C (U3UKO-XUMHUYECKUMHU
IpoLecca OYUCTKH.
17.Tunel anmapaTtoB sl a’3pOOHOM OUYUCTKM CTOKOB. ['OMOreHHbIE peakTopbl H
reTeporeHHbIe a’3pOOHbBIE peakTopsl. [IpuHIHMI (YHK-TUOHUPOBAHHS, PPEKTHBHOCTH
EUCTBUSL.
18.AHa’poOHBIE TPOIIECCHl OYUCTKU CTOYHBIX BO. TeopeTnyeckre OCHOBHI MPOIIecca.
19.AHa3p0oOHBII OMOPUIBTP. XapaKTEPUCTUKH OUOTUICHKH U aKTUBHOTO HJIA.
20.Y1tunuzanus 1 KOHBEPCHUs OTXOIOB.
21.Coipoit aktuBHBIH ni. [lepepaboTka una.
22 .IlepepaboTKa paCTUTEIBHBIX OTXO/I0B.
23.MeTaHOTEHKM M OHMOMETAaHOIeHe3 KaK IpOoLecC JIMKBUJALUU OTXOAOB U
HKOJIOTUYECKUH  METOJl TOJy4eHHs HSHeproHocurened. Tumel U yCTpoMCTBO
METaHOTEHKOB.
24.Tunel 6MOKaTaNIN3aTOPOB U annaparoB. buopmisTpsl. buockpy06epsl. buopeakTops!.
25.Hoseiiine MeTo bl Jerpajalui KCEHOOMOTHKOB.
26.0paudTHbIE annapaTsl ¥ aHa3pOOHbIE OHOPEaKTOPBHI.
27.buopemenuaiys 3arps3HEHHbIX [104B U TPYHTOB.
28.buopemenuanus OKpyKaroUleld cpepl: Onoaerpajanus TSKeIbIX METaJIOB, OUYUCTKA
oT He()TU U HEPTENPOYKTOB, OMopemMenn-anusi aTMoc(hepshl.
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30.buosnepreruka. buomeranorenes. I[lomydyenue Ouorasza. Ilomyuenue OmosTaHona u
JPYTUX CIHPTOB.
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