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1. lean u 3agaun AUCHUATIHMHBI

1.1 Llenb ancumnnmHbl — hopMmpoBaHme KOMNETEHLMWIA:

MK-1 FOTOBHOCTb K MAaHWPOBaHWIO, OpraHn3auMm v NpPOBEAEHUI0 HAay4HO-WUCC/efoBaTeNlbCKNX paboT B
obnactn 6MOTEXHOMOTUK, CNOCOBHOCTHIO MPOBOANTL KOPPEKTHYHO 06paboTKy pe3ynsTaToB SKCNepUMEHTOB
1 fenatb 060CHOBaHHbIE 3aK/THOYEHNS U BbIBOAbI

MK-2 CnocobHOCTb NPOBOAUTL aHaIU3 HayYHOW Y TEXHUYECKON MH(opMaLMmn B 061acT 6UOTEXHONOI MK
N CMEXHbIX AUCUMNANH C LENbi Hay4YHOW, MaTeHTHOM W MapKeTMHIOBOW MOAAEPKKM MPOBOAUMBIX
(hyHAAMEHTaNIbHbIX UCCNEA0BAHUI 1 TEXHONOMMUYECKMX pa3paboToK

MK-3 Cnoco6HOCTb MpeACTaBNATb pe3ynbTaTbl BbINOMHEHHOW pPaboTbl B BUAE HayYHO-TEXHUYECKMX
OT4YeTOB, 0630POB, Hay4HbIX AOKMALO0B M MYy6AMKALMIA C UCMOMb30BaHWEM COBPEMEHHbLIX BO3MOXHOCTEN
MH(OPMALMOHHBIX TEXHOMOMMIA 1 C y4eTOM TPe6oBaHWiA NO 3aLiMTe UHTENIEKTYaIbHON CO6CTBEHHOCTY

1.2 Buapl 1 3aga4m npoeccroHabHO AesTeNbHOCTY MO ANCLMMINHE:
- Hay4HO-U1CC/ef0BaTe bCKas

nogo6op, 06paboTka M aHanM3 Hay4YHO-TEXHWYECKOW M NaTeHTHON MHopMauun no TemaTuke
NCCNefoBaHMs C MCMOMb30BaHMEM CMeLMannM3MpoBaHHbIX 6a3 AaHHbIX C UCMONb30BaHMEM
NHHOPMAaLMOHHBIX TEXHONOT WA

aHann3 rnokasareneit TEXHOOrMYeCKOro npouecca Ha COOTBETCTBME Hay4YHbIM pa3paboTKam
pa3paboTKa NporpaMmm Hay4HbIX UCCNeA0BaHMIA, OLEHKA U aHaIn3 NOMYYEeHHbIX pe3yNbTaToB
MOUCK 1 pa3paboTKa HOBbIX 3NMEKTMBHbLIX NYTEN NONYYEHUS BUOTEXHONOIMYECKMX NMPOAYKTOB,
CO3[]aHNE COBPEMEHHbIX OWOTEXHOMOIMA, B TOM YMCMe HaHOOMOTEXHONOMWIA, TEXHOMOTUN
PEKOMOVHAHTHBIX AE€30KCMPUOOHYKNEMHOBBIX KUCOT, KNETOUHbIX TEXHONOT A

BblAeNeHNe, WAEHTU(MKALMS 1 aHanu3 MpPoAyKTOB 6GMOCUHTE3a W GMOTpaHchopMaLmu,
MoMyYeHre HOBbIX LLITaMMOB-MPOAYLIEHTOB GVMOMOTNMYECKMX NMPEenapaTos

co3gaHne KOMMO3NLIMOHHbIX (pOpM M ONTUMaJIbHbIX COCO60B NPUMEHEHNA 6VIOI'IpEI'IapaTOB
npoesegeHne sasingay TEXHOOrMYeCKMX npoLeccoB N aHAIMTUYHECKUX METOAMNK

n3yyeHne OUOXMMUYECKMX W BNONOTMYECKMX 3aKOHOMEPHOCTE MPOLECCOB OGMOCUHTESa,
MUKPO- Y MaKpOCTEXMOMETPUM, MUKPO- N MAKPOKMHETUKI POCTa Nonynsumnii MMKpOOpraH1M3mMoB
M KNETOYHbIX KynbTyp, B3aMMOMENCTBMS MMKPOOPraHW3MOB, BMPYCOB C  K/ETKamu,
MeTabonnyeckux nyTeli M 0COBEHHOCTE yTuAM3aumm cybcTpata M CUMHTE3a NPOAYKTOB
meTabonmava

CO3fjaHMe TeOopeTUYeCcKUX Mogeneid, MO3BONAIOWMX MPOrHO3MPOBaTb XapakTep W3MEHeHUs
CBOICTB Cbipbsi B NpoLecce ero 6uoTpaHchopmaumMm 1 nonyyatb NPOAYKUMIO C 3afaHHbIMU
Ka4yeCTBEHHbIMUN XapaKTEPUCTUKaMK

3KCMEPUMEHTaA/IbHOE UCCNefoBaHME GUMONOTMYECKON U (HU3NKO-XMMWUYECKON KUHETUKM Ha BCEX
CTafmMsIX TEXHONOMMYECKOro NPoLecca 1 X MaTeMaTMyecKoe onucaHme

MOArOTOBKA Hay4HO-TEXHUYECKOW OTYETHON AOKYMEHTaUuW, aHa/UTUYeCKMX 00630p0B U
CNpaBOK, [OKyMeHTauuMu [O1s y4yacTus B KOHKypCax Hay4HbIX [POEKTOB, MPOEKTOB
(hapMakoneiHbIX cTaTei (roCydapCTBEHHbIX CTaHAAPTOB), MyOMMKALMS Hay4HbIX Pe3y/bTaToB,
3aWnTa MHTENNEKTYalbHON COBCTBEHHOCTU

- NPOeKTHas

OLEeHKa Bbl6paHHOI'O cnocoba nponseoactea 1 asibTePHATUBHbLIX BapnaHTOB TEXHONOMMYECKOM
CXEMbI U €€ Y308, Bbl60p onNTMa/iIbHOIo BapnaHTa

NPOEKTUPOBAHNE  OMbITHbLIX,  OMbITHO-MPOMbILWJIEHHBLIX W MNPOMbILWAEHHbLIX  YCTaHOBOK
BMOTEXHO/IOMMYECKOro nponssoacTsea

PEKOHCTPYKUMS W MOAEpHM3aUMst  [OEACTBYIOLWMX BUOTEXHOMNOTMYECKMX MPOLIECCOB 1
MpPOU3BOACTB

MOAEeNMpPoBaHNe 1 ONTUMU3ALMS NPOLLECCOB U annapaToB MMKPOOMOIOrMYECKOro CUHTE3a
pa3paboTKka OCHOBHbIX 3TaroB TEXHOMOTMYECKOW CXeMbl, MCCNeoBaHNE TEXHOMOMMYECKOro
npoLiecca Ha OMbITHOW U OMbITHO-NPOMBbILLINIEHHON YCTaHOBKaX

MaTeMaTMUeCcKoe MOAENMPOBaHNE U ONTUMMU3AUMA OCHOBHOW  anmapaTypbl W Y3/10B
TEXHOMOTNYECKO CXEMbI



- TEXHONOMMYeCKuin

pacueT

06opynoBaHus,

BbIOOp  CTAHAApPTHOTO U MPOEKTMPOBaHMWe

HEeCTaHAapTHOro GMOTEXHOIOrMYECKOro 060pY/A0BaHNS
- pa3paboTka OMONOrMYECKNX MeTOAOB [N YTWUIM3aUMM OTXOAOB MPOWM3BOACTB W BPEeAHbIX

BELLECTB,

co3fjaHne

3aMKHYTbIX

TEXHONOr Ui,

paspaboTKa MeToAuK W  NpOBeAeHue

OMOMOHUTOPUHTa, PeLLeHne Apyrux Npobsiem, CBA3aHHbIX C OXPaHOW OKPY>XXatoLLeRn cpeabl

1.3 B pe3ynbTate 0CBOEHUS AVUCLMMN/IMHBI Y 06YUarOLLMXCS JOMKHbI ObITb CHOPMUPOBaHLI CreaytoLL e

KOMMETEHLMN:
O606LLeHHbIe TPYAOBbIE Kog 1 HanmeHoBaHme
(hyHKUWMK / TpyLOBbIE komneTeHumn ®rocC BO,
(hyHKLUW / TPYLOBbIE UK Heobxo4nMOoN 415 3HaHUsA 1 yMeHUs, HeobxoauMble 45 (hopMUPOBaHNS
npoeccuoHasbHble (hopMmMpoBaHNs TPYLOBOTO TPYLOBOIO AeNCTBUSA / KOMNETEHLMM
JeicTBMS (NpY HaMumn NN NPogheccnoHanbHOro
npogctaHgapTa) LencTBns
IMK-1 IoToBHOCTb K 3HaeT 1 NOHUMaeT:
N1aHNPOoBaHUIO, cofep>kaHue " METO[0/10r4YecKme OCHOBBbI
opraHusaunn 1 TEOPETUYECKUX M MPaKTUYeCKMX  3HaHWA  ans
NPOBEAEHNIO onpezeneHns n peLueHus HeCTaHAapTHbIX
Hay4HO-1CCNefoBaTeNbCKNX |nccnefoBaTeNnbCKMX 3agaq4 B 0611acTv GMOTEXHONMOMUK,
padoT B 06n1aCTH Crocob6sl, METOfbl n npuemsl peanun3aumm

61OTEXHONOI NN,
CMOCOBGHOCTHIO NPOBOAUTb
KOPPeKTHY0 06paboTKy
pe3ynbTaToB
3KCNEPVMEHTOB U Aenatb
060CHOBaHHbIe 3aK/THOHEHNS
¥ BbIBOAbI

ccnefoBaTeNbCKMX 3ajau.

YmeeT (CNocobeH NPoAeMOHCTPMPOBATD):

- MPUMEHSATL CUCTEMY TEOPETUYECKUX W MPaKTUYECKMX
3HaHWIA AN OpraHn3aLymn 1 peLleHns NCcnefoBaTenbCKUX
3a4a4 B 06/1aCTM OMOTEXHOMNOIMM, KOMMNEKCHBIA aHanm3
Hay4HbIX NPOG/EM, pa3-INYHble NOAXOAb! K UX PELLEHNIO;
- MUCNOMb30BaTb COBPEMEHHbIE METOAbI GBUOTEXHONOTUN.

Bnageer:

- OCHOBamMWn MoAennpoBaHUA W KOHCTPYWUPOBaHUA
TUNNYHBLIX N HECTaHOAPTHbLIX NCCMEAOBATENLCKNX 3ada4y B
06pa303aTean017| [eATEeNIbHOCTH,

- HaBblKOM CUCTEMATU3MPOBaHNA TEOPETUYECKNX WU
NpaKTN4eckKnx 3HaHW Ana NOCTaHOBKM W peLlleHnA
nccneaoBaTelbCKNX 3aad.

MK-2 CnocobHoCTb
NPOBOANTL aHaIN3 Hay4HOIA
N TEXHWUYECKOM
MH(opMaLmm B 0651actu
GMOTEXHO/IOrMN N CMEXHbIX
OVCUMNNH C LeNbHo
Hay4HOM, NaTeHTHON K
MapKeTUHIOBOW MOALEPXKKU
MPOBOAVMbIX
(hyHAaMeHTa/IbHbIX
nccneaoBaHnii u
TEXHOOMMYECKNX
pa3paboTok

3HaeT N MNOHUMAET:

OCOGEHHOCTM  aHa/M3a HayyHOW U TEXHUYECKOM
NHopMaumMmM B 06MacTU OGUMOTEXHONOTUA U CMEXHbIX
OUCUMNAMH € UeNMbi0  HayyHOW, MaTeHTHOW w
MapKeTUHIOBOM MOAJEPXKKN NPOBOAMMbIX
(hyHAaMeHTaNbHbIX WUCCNEef0BaHUA U TEXHOMOrMYECKMX
pa3paboToK.

YmeeT (cnocobeH NPoAeMOHCTPMPOBaTb):

aHaNM3MPOBaTb Hay4HYH 1 TEXHUYECKYHO MHA(OpMaLIo B
obnacT GMOTEXHONOTMM U CMEXHbIX AUCUMANINH C
Lefbl0  Hay4yHOW, NaTeHTHOM W  MapKETWMHrOBOW
MOAAEPXKKM MPOBOAUMbIX (byHAaMEeHTa/IbHbIX
CCMefOBaHNI N TEXHOMOTMYECKMX Pa3paboToK.

Bnageer:

HaBblKaMy  aHa/sM3a  HaydyHo U TEXHUYECKOM
MH(opMaLMm B 061acT GUOTEXHOMOTUN U CMEXHbIX

OUCUMMAMH  C LeNbld  HayyHOW, NaTeHTHOR K
MapKeTUHIOBO MOAAEPXKKN NPOBOANMbIX
(hyHAAMEHTaNbHbIX WUCCNEeA0BaHUA W TEXHOMOMMYECKNX
pa3paboToK.

MK-3 Cnoco6HOCTb

3HaeT M NOHMMAET:




npeacTaBnsTb pe3ynbrarbl
BbINO/THEHHOM PaboThl B
BME HAYyUYHO-TEXHNYECKMX
0TYETOB, 0630POB, HayUHbIX
[OKNaaoB v Ny6nmkaumi ¢
NCMOob30BaHNEM
COBPEMEHHbIX
BO3MOXHOCTEW
NHOPMALIMOHHbIX
TEXHO/OI WA 1 C y4eTOM
Tpe6oBaHWiA NO 3auTe
NHTENNeKTyanbHOw
COOCTBEHHOCTHU

npaBuWia HammcaHWsi  HayYHO-TEXHWYECKMX  OTYeTOB,
00630p0B, Hay4HbIX [AOKNaA4oB W nybankauuii c
CMO/b30BaHNEM COBPEMEHHbIX BO3MOXHOCTEN

NH(OPMALMOHHbLIX TEXHOMOTUIA 1 C YYeTOM TpeboBaHWi
MO 3aLiMTe NHTENNEKTYa/IbHON CO6CTBEHHOCTM.

YmeeT (cnocobeH NPoAeMOHCTPMPOBATb):
MpeLCcTaBNATb pe3sy/bTaTbl BbINONHEHHOW paboTbl B BUAE

Hay4YHO-TEXHUYECKMX  OTYETOB, 0630pOB,  HayuHbIX
[OKMNagoB U ny6iuKauwii € WCMO/b30BaHKEM
COBPEMEHHbIX BO3MOXHOCTEM VH(OPMALIMOHHBIX

TEXHOMOTWIA M C YyuyeToM Tpe6GOBaHWK Mo 3awmTe
VHTENNEKTya/lbHOW COBCTBEHHOCTU.

Bnageer:

METOAONOrveli Hay4HOTO WCCNeAoBaHUs W YMEHWEM
MPeACTaBNSTb Pe3y/bTaTbl BbINMOMHEHHOW pa6oThbl B BUAE

Hay4YHO-TEXHUYECKMX  OTYETOB, 0630pOB,  HayuHbIX
[OKMNagoB U ny6iuKauwii € WCMO/b30BaHKEM
COBPEMEHHbIX BO3MOXHOCTEM VH(OPMALIMOHHBIX

TEXHOMOTWIA M C YyuyeToM Tpe6GOBaHWi Mo 3awmTe
VHTENNEKTya/lbHOW COBCTBEHHOCTU.

1.4 CornacoBaH1e MeXANCLMMANHAPHBIX CBA3EH ANCLUMNMH, 06ECMeYNBAtOLLMX OCBOEHVE KOMMETEHLWIA:

NK-1 [[OTOBHOCTb K
Hay4HO-1ccnefoBaTeNlbCKMX  paboT B
NPOBOAUTL  KOPPEKTHYHO
060CHOBaHHbIe 3aK/TOYEHUSA U BbIBOAbI

NNaHWPOBaHUIO,
obnacTtu

Ne
n/n

HanmeHoBaHWe
ANCUUNIINH,
orpejensroLLmx

(cemecTp)
MEXANCUMNANHAPHbIE
CBS3M 112|3|4]|5

dopma 06yyeHus

OuHO0-3a04Has

1|BbroTexHonornyeckmne +
OCHOBbI
(papMaLleBTUYECKOro
NMpOoV3BOLCTBA

2 |BuoTtexHonorus +
BG10I0rNYECKU
aKTMBHbIX BELLECTB

3|brnotexHonorus +
JPOXOKEN U
MULENNaNbHBbIX
rpvw6os

4|KynsTnBnpoBsaHue +
PacTUTE/bHbIX KNETOK
W TKaHen in vitro

5|KynbTypbl KNETOK U +
TKaHel

6 | MonekynspHas +
6ronorunsa un
reHeThyecKas
NHXXeHepus

7 |HaHobBmnoTexHonormm +

8|HVIP +

opraHusauum  u

06paboTKy  pe3ynbTaroB

NPOBEAEHNIO
OMOTEXHOMOTNX, CMOCOOHOCTHLIO
3KCMEPUMEHTOB U Jenatb




9|HoBble HanpasneHus +
OuoTexHonormm:npoTe
OMVKa, NenTuaoN0rns

10|MNunwweBas +
BUoTEXHONOrNA

11|lMpaKTuKa no + [+
noslyyeHuto
MepBUYHbIX
npogecCcMoHaNbHbIX
YMEHUIA 1 HaBbIKOB

12 |MpegauniomHas +
npakTuKa

13|MpuknagHas +
GnoTexHonorus u
MUKpO6ronorus

14 [CenbCcKoxo3sCTBEHHA +
A BUOTEXHONOTUS

15|CoBpemeHHbIe +
npo6nemsbl
BroTexHonorum

16| TeopeTnyeckme n +
NpUKNagHble acnekThbl
MWKpPOBMonornm

17|LnaHobakTepun: +
(hyHAaMeHTanbHoE 1
NPWKNaAHOe 3Ha4YeHme

18| 3konormnyeckast +
O1oTEXHONOIUA

19| 9koHOMUKA +
BOUOTEXHONOTNN

MK-2 CnocobHOCTb MPOBOAWTL aHa/IM3 Hay4YHOM N TEXHUYeCKOW MHopmaLmmn B 06n1actu
OMOTEXHOMOTUA N CMEXHBIX  OUCLUMINAUH  C  LeNbl  HAyYyHOW, NaTeHTHOM W
MapKETUHIOBOM  MOAAEPXKKN  MPOBOAUMBIX — (PYHAAMEHTa/IbHLIX — WUCCNELOBaHUA  ©
TEXHOMOrMYeCcKMX paspaboTok

Ne HanmeHoBaHwue dopma

n/n ANCLMNIINH, 00y4yeHms
OonpeaenaroLwnXx OuHO-3a04Hasn

MEXANCLUMINHAPHbIE (cemecTp)

CBA3N 2 3 4 5

1|BuoTexHonorus +
B610I0rNYECKU
aKTMBHbIX BELLECTB

2|MonekynspHas +
6uonorus n
reHeTUYecKas
NHXXeHepus

3[HWP +

4|HoBble HanpasneHns +
BuoTexHonormu:npoTe
OMMKa, NenTUaoNorus

5|OCHOBbI +
NMPOU3BOACTBA
61ONOrNYECKNX
CPeACTB 3aLMThbl
pacTeHui




6 |MNpepavniomHas +
npakTnKa
7|[MpombILNeHHas +
MWKPOBMONorus n
6noTexHonorns

8|CenbcKoxo3siicTBeHHA +
11 buoTexHonorns
9| 3Konornyeckas +
ouoTexHonorus

MK-3 CnocobHOCTb NpeacTaBnsaTb Pe3ynbTaTbl  BbIMNOMHEHHON paboTbl B BUAE
Hay4YHO-TEXHMYECKMX OTYETOB, 0030pOB, Hay4HbIX [AOKNagoB W Nybonukaumi ¢
NCMOMb30BaHNEM COBPEMEHHbIX BO3MOXHOCTEN WH(OPMALMOHHbLIX TEXHOMOTUA U C
Y4YeTOM TPeboBaHMIA NO 3aLUUTE UHTENNEKTYa/IbHOM COGCTBEHHOCTY

Ne HanmeHoBaHwue dopma
n/n ANCLMNIINH, 00y4yeHms

onpeaenarLnx OuHO-3a04Has
MeXaucuunanHapHsle (cemecTp)

CBA3N 2 3 4 5
1[HWP +

2|MpakTtnkKa no + |+
MonyyYeHuto
MepBUYHbIX
npogeccMoHanbHbIX
YMEHUIA N HaBbIKOB
3|MpepannnomHas +
npakTuKa
4| TeopeTuyeckme un +
NPVYKNagHble acrekTbl
MUKpO6Monormm

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:
OuncumnnnHa «brnoTexHonorns NpUpPoAoNob30BaHUS» OTHOCUTCA K BapuaTUBHOM YacTu y4ebHOro nnaHa
Ofr1 no HanpasneHuto nogrotoeku 19.04.01 - buoTexHonorus.

AvcumnnmHa «BroTexHonorvs NpupoLonosb30BaHNs» 13y4aeTcs B 3 CEMECTpE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.06bem gucumnnnHbl: 4 3.e.
OuHo-3a04Hasn: 4 3.e.

Bug yue6Hoii paboThl OuHO-3a04Has

(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 144
KoHTakTHas paboTa 20
Nekunn (Jlekymn) 10
MpakTnyeckme (MpakT. pab.) 10
CamocTosTenbHas pabota (CP) 88
JK3ameH 36

3.2.CofiepXxaHune Kypca:
No HasBaHue Bug yuebHol | ®opMbl TEKYLLETO
TeMbI pasgena/Tembl paboThbl, yac. KOHTPO/IS




Nek |lMpa| CP
LWK | KT.
pab.

0-3|0-3|0-3
3 cemecTp

1 buonornyeckue CobecefioBaHue;
MeTO/bl OUNCTKM Petbepar
CTOKOB " 2 | 2 |15
yTunnsaunm
TBEPAbIX OTXOLOB.

2 bropemeanaums. s 2 |15 CobecefioBaHue;

Pedepar

3 TexHonornyeckas CobecefioBaHue;

O1o3HepreTMKa. 5| 2115 Pedepar;
KoHTponbHasA
paboTa

4 buotexHonoruna n CobecefioBaHue;
aKonorusauus s 12 |15 Petbepar
Ce/Ib.CKOXO03ANCTBEH
HbIX TEXHONOTWIA.

5 Pa3pyLuaemble CobecefioBaHue;
orononmmepsbl — Pedepar
3Kosornyeckas
anbTepHaTnBa 212 |14
CUHTETUYECKUM
HepaspyLLaembIm
naacTukam.

6 bruonHankaumsa CobecefioBaHue;
3arpsA3HeHuns i - |14 Pethepar;
BOAHbIX 3KOCUCTEM. KoHTposbHas

paboTa

Tema 1. buosiornyeckue MeTobl O4YUCTKH CTOKOB M YTHJIH3aIMU TBepaAbIX 0Tx010B. (IIK-1)

Jlexknus.
Buonornyeckne mMeTofbl OUMCTKM CTOKOB. A3POOHbIE MPOLLECCHI OYUCTKN CTOYHbIX BOA. KayecTBO BOAbI U
MeTOAbl OYUCTKU. OCOBEHHOCTM OMOMOTMYECKMX METOLOB MO CPABHEHUIO C (PU3MKO-XMMUYECKUMM
npouecca 04YUCTKU. Kpu-Tepyum NPOeKTUPOBaHNS GBUOTEXHOMNOMMYECKMX NPOLECCOB OYUCTKN. AKTUBHBIN W/
— cocTaBnsowme N XMMn3M AercTemsd. Tunbl annapatoB A1 aspobHOM OUMCTKM CTOKOB. [OMOreHHble
peakTopbl W reTeporeHHble aspobHble peakTopbl. [MpUHUMN  (DYHKLUOHUPOBAHWSA, 3(HEKTUBHOCTY
nenctensa. OKCUMTEHKW. PeakTopbl C HenoABMXHOM 6uonneHkor. OCOBGEHHOCTW 3Kchayataumm u
NPON3BOANTENIbHOCTb. XapaKTepuUCT1Ka GUOMONEHKN.
AHa3po6HbIe NPOLECChI OYUCTKM CTOUHBIX BOA. TeopeTnyeckmne oCHOBbI npouecca. PopmasibHasi KUHETHKa.
Buo-xnuMums 1 MUKpobuonorns. MNpomMbIlieHHbIe annapartbl 415 copaXkunBaHUA CTOKOB. CenTUKTEHKM.
AHa3po6HbIM 6MoMNbTP. XapakTepucTUKN 6UONONEHKN M aKTMBHOIO Wna. TpeboBaHMs K MapameTpam
NMPOLLECCOB BOLOOUMCTKM. IPPEKTUBHOCTb PabOThbl aHA3POOHBIX OUMUCTHBLIX COOPYXXEHWI. YTunmzauuu
aKTVBHOIO Wna.
KonnyecTBo M KayeCTBO OTXOAOB. YTunm3aumsi U KoHBepcus. CbIpoil akTMBHBIA mn. MepepaboTka wna.
MepepaboT-ka pacTUTeNbHbIX OTXOA0B. MeTaHOTEHKM W OGMOMETaHOreHe3 Kak Mpouecc JIMKBUAaLMK
OTXOZ[0B M 3KONOrMYECKUIA METOZ NOYyYeHUs 3HeProHocuTenei. Tunbl U YCTPOMCTBO METAHOTEHKOB.
BroouncTKa rasoBo3gyLUHbIX BbIOPOCOB. TUMbl GMOKATAIM3ATOPOB M annaparoB A5 AaHHbIX MPOLLEeCCOB.
BrodmnbTpbl. BUockpyb6epbl Ha OCHOBE HATUBHBLIX M UMMOOW/IM30BaHHBLIX K/IETOK. BuopeakTopbl C
OMbIBAeMbIM C/IOEM.



Hoselilve meToAbl Aerpagaumm KCeHoOMOTUKOB. IMMOGUM30BaHHbIE KNETKW U (hepMeHTbIl. MpUHLMNbI 1
MeToAbl  Mmmobunmsaumn.  CBOIMCTBA  MMMOGWMAM30BaHHbLIX — GMOCUCTEM.  TUMbl  PeakTopoB  C
MMMOGUIN30BAHHBLIMW K/IETKaMu. PeakTopbl NMOSIHOMO CMeLLeHUs. PeakTopbl C MCEBLOCKMKEHHbLIM C/IOEM.
PeakTopbl C HEMOABWXHBIM CI0eM. P-IMPTHbLIE annaparbl U aHa3po6HbIe GUopeakTopbI.

IIpakTH4Yeckoe 3aHATHE.
[IpakTrueckoe 3ausTHE. bronoruuecke METOIbl OUUCTKH CTOKOB M YTHIIM3ALIUU TBEP/IBIX OTXOIOB.
IIman IMMPOBCACHHUA 3aHATHUA.
1 buomeraHoreHes — MUKpOOHOJIOTHS, OMOXUMUS U TTapaMeTphI mporiecca. TpeboBaHus K
nepepadaThIBAEMOMY CHIPBIO.
2 DQdexkTuBHOCTh OMOMETAHOTE€HE3a U CTENeHh KOHBEPCUU MAcChl OTX0/I0B B TpoayKT. CocTaB u
KaJIOpPUHOCTH OHorasa.

3 JluxkBuaamus U nepepadoTKa OTXOI0B CBAJIOK.

4 KommocTupoBaHueE.

5 O06e3BpeKMBaHUE TOKCHUECKUX MPOTYKTOB.

6 TpancreHHbIe MEKPOOPTraHU3MBI — 3PPEKTUBHBIE OHMOIECTPYKTOPHI KCEHOOMOTHKOB.

7 PexoMOMHAHTHBIE MUKPOOPTaHU3MbI — IECTPYKTOPBI IECTULIUOB, HE(YTEMPOAYKTOB U IPYTHX
MOJUTIOTAHTOB.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Yro Takoe OnomeTaHorexnes?
2. Ot yero 3aBUCHUT 3((HEeKTUBHOCTH OMOMeTaHOTeHe3a?
3. Ot 4ero 3aBHUCAT COCTaB U KaJOPUUHOCTh Onorasza?
4. Tlepeuncnure TUMBI KOMIIOCTUPOBAHUSI.
5. Kak mpoucxoaut 00e3BpeKMBaHNE TOKCHYECKUX MPOTYKTOB M KCEHOOMOTHUKOB?

Tema 2. buopemennanus. (ITK-2)
Jlekuus.
O6Lwme KoHuenuun 6ruopemeamaummn. MoHATHS: dmTopemeamnaLmns, MMKpobopemMeamnaLms, 300pemeananms.
Mpe-umyuiectBa U HegocTaTkm  uTobmopemeamaumn.  TexHonorum  uTOGMOpPEMEAMALNN:
pr3onnbTpaums, UTOIKCTpaKums, uTocTUMynaumns, gutomcnapeHne. Mukpobopemeamaums. AreHTbl
MUKpobopemeauaumn. MpenmyLecTea MUKpobopemeamnaL i,

MeTogbl W TexHonormm 6uopemeseaumn. MukpobHas 6GuoTexHonorus. MuKpo6HO-(hepMeHTaTBHas
onoTexHonoruns. bropemeamaLma 3arpsasHeHHbIX MOYB U FPYHTOB: 6uopemeamalma in situ, Gropemeguaums
ex situ. bruopemegm-auns oKpyxaroLLein cpefbl: buogerpataums THKeNbIX METANI0B, O4YUCTKA OT HE(TM 1
HepTenpoayKToB, buopemeamnalms aTMocgepbl.

IIpakTnyeckoe 3aHsATHE.
[TpakTrdeckoe 3ausTHe. buornpemnaparsl, HCIONIb3yeMbIe TIPH OMOPEMETHALINN OKPYKAIOIIEH Cpebl
[1nan npoBeneHUs 3aHATUS.
1 TonsiTre o OnopeMeaHaIIHH.
2 Bbuomnpemapatsl, UCIIONB3yeMble TIPH OHMOpEMEANAITIN OKPYKAIOIIEH CPeIbl.
3 Xapakrepuctuka 6uonpenaparos MUKPO3UM (TM).
4 Xxapakrepuctuka ouonpemnapara « IKOITAJIVH».
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Uto Takoe Ouopemeaunarusi?
2. Yto Takoe «3PPeKTUBHbIE MUKPOOPTAHU3MBI» ?
3. Pa3pabotaiiTe mpoeKkT OMopeMeHAIIMIOHHBIX MEPOTIPUATHI
a) He(Te3arpe3HEHHBIX MOYB;
0) 1MouB, copepIKaIIUX OOJIBIIOE KOJTUISCTBO TIECTUIIHUIOB;
B) TIOYB, IMOTEPSBIIUX IJIOAOPOIHE.
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Tema 3. Texnosiornueckasi 0uosnepreruxa. (IIK-2)
IIpakTnyeckoe 3ansATHE.

[TpakTtudeckoe 3anaTue. TexHOIOTHYECKass OMOIHEPreTHKA U O€30MaCHbBIC CITOCOOBI BOCITPOU3BOICTBA U
peoOpa3oBaHus YHEPTHH.

IIman IMMPOBCACHHUA 3aHATHUA.
1 buorexHomoTHs B pelieHne YHEPTETUIECKUX MPOOIeM.
2 buosHepreTuka.
3 buomeraHoreHes.
4 Tlomy4enue Ouorasa.
5 Tlomyuenue 6MO3TaHOA M IPYTUX CITUPTOB.
6 IlepcrieKTHUBBI OMYyYEHHS YIIIEBOAOPOIOB HA OCHOBE OMOCHUCTEM.
7 Buonoruyeckoe Nojgy4eHrue BOAOpoaa.
8 BHOTOIUIMBHEIE 3JIEMEHTHI i OMO3JICKTPOKATAIIH3.
9 HoBble moaX0mb!l K MOJYYSHUIO OMOTOIUIHBA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Pa3paboTaiiTe TEXHONOIMIO NoMyYeHnst bruorasa M3 HaBo3a.
2 PaspaboTaiiTe TeEXHONOIMIO MOMyUYeHNUs 61Mo3TaHOMa 13 OMU/OK.

Tema 4. BUOTeXHOJI0THS M IKOJOTU3AIHUSA CeJIbCKOX03AHCTBeHHbIX TexHoJoruii. (ITK-3)
IIpakTnyeckoe 3aHsATHE.
IIpakTHueckoe 3aHsTHE.
[Inan npoBeneHus 3aHATHS.
1 BuonecTunuasl — anbrepHaTUBAa XMMUYECKUM MECTUIUAAM.

2 bakrepuanbHbie, rpHOHBIC U BUPYCHBIE TTPENapaThl IJ1s1 OOPHOBI ¢ BPEIUTEISIMU U O0IE3HIMHU
CEJIbCKOXO35IICTBEHHBIX PACTEHNU U KUBOTHBIX.

3 bakrepuanbHble y1oOpeHUs — pa3yMHas albTepHATUBA XUMUYECKUM ynoOpenusM. [lomyuenue,
IpUMEHEHUE.

4 BUOTEXHOJIOTUYECKHUE MOAXO/IbI CO3JJaHUSI TIPENapaToB H0JITOBPEMEHHOTO JEHCTBUA,
JIETTOHUPOBAHHBIX B PE30pOHPYyEMbIe TTOTMMEPHBIC MATPHUKCHI.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 OnuwwuTe nNpouecc nony4veHns 61MonecTULMAOB.
2 OnuwmMTe NPoLEecc Nony4YeHns 61oyaoopeHuiA.

3 Kak npoun3BogaTca npenaparbl 40NTOBPEMEHHOMO AelACTBUS, AeNOHMPOBaHHbIX B Pe30pOMpyeMble
MOSIMMEPHbIe MaTPUKChI?

Tema 5. Pa3pymaeMbie 0HONMOJIMMePBI — IKOJIOTHYeCKasi a1bTEPHATHBA CHHTETHYECKUM
HepaspymaeMbiM miactukaMm. (ITK-3)

Jlexknus.
HeraTuBHble MNOCNEACTBMA HaKOMAeHUs B OGuOCHepe CUHTETUYECKUX MONMMEPHBbIX MaTepuasios.
SKonornyeckune Npobembl B CBA3M C aKKyMynaLmnii B 6Uochepe CUHTETUYECKMX NNACTUKOB.
BroTeXHONOrMYecKo MoTeHUman MoAUrMapPOKCUANKaHOaTOB B KaYeCTBe a/lbTepPHATUBblI CUHTETUYECKUM
NONMMEpPHbIM  MaTepuanaM. BuonnacTUKM — OCHOBHbIE MOHATUA, WCTOYHUKM AN NONYyYeHus,
XapakrepucTuka. [onuMruapokcmankaHoarbl — XapakTepucTuka, cybcTparbl UM Cnocobbl MOony4veHus,
LUTaMMbl-NPoAYyLUeHTbI. MpuHUmMnbl 6ropaspyLueHus MIEA. dakTopbl, BAUAIOLWME Ha CKOPOCTK Guopacnaga
IMr'A B npupoge. Pe3ynbTathbl UccnefoBaHUA paspyLuaemoctu MNIA.

IIpakTH4eckoe 3aHATHE.
[IpakTrueckoe 3ansTue. CoBpeMeHHbIe MacIITa0bl MPOU3BOJCTBA U C(hephl MPUMEHEHUS
MOJINTUAPOKCHAIIKAHOATOB.
[Inan npoBeneHUs 3aHATUS.

1 buomnacTuku — OCHOBHBIE MOHATHSA, UCTOYHUKU IJIA MOJTYUCHUS, XapaKTCPUCTUKA.
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2 MonurnapokcrankaHoaTbl — XapaKTepUCTMKa, CybCTpaThbl 1 CNOCOO6bI NOMyYeHMS,
LUTAaMMbI-NPOAYLIEHTbI.

3 MpuHuunbl 6uopaspyLweHns MrA.

4 dakTopbl, BNMAOLWME Ha CKopocTy bropacnaga MNIrA B npupoge.
5 PesynbTatbl nccnegoBaHus paspywaemocTtu MNrA.

6 MeTofMyeckne pekomeHgaunn:

7 B npouecce 3aHATMSA HEO6X0AMMO CHOPMMPOBATL CUCTEMY 3HAHWI 06 0COGEHHOCTSAX NPOMN3BOACTBA
61MoNIacTUKOB U chepe NPUMEHEHNS NOUTNAPOKCUAIKAHOATOB.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Yro ABNFeTCA UCTOYHMKAMW A15 MO/TyYeHUs B1ONIaCTUKOB?
2 XapaKrepucTmka 61oniacTmKoB.
3 UT0 Takoe NnonnrnapoKcranKkaHoatbl?
4 OnuwmnTe cy6CTpaThbl M CNOCco6bl MONYYEHUA NOAUTNPOKCMA/IKAHOATOB.
5 OnuwunTte prHUMNbI GuopaspyLueHuns MrA.
6 Kakume hakTopbl BINAKOT Ha CKOpocTK 6ruopacnaga MIrA B npupoae?

Tema 6. buonHaukanus 3arpsi3HeHus: BOAHbIX 3kocucTem. (ITK-3)
IIpakTnyeckoe 3ansATHE.
HpaKTI/I‘-ICCKOC 3aHsATHUC. BI/IOI/IHI[I/IKaI_II/ISI 3arpsi3HCHUS BOOAHBIX 9KOCUCTCM.

1. KonmnuecTBeHHast U KaueCTBEHHAss OMonHANKAIMA. [[pUHIIATIBI OMOTOTHYeCKOTO MOHUTOPHHTA U
OMOTEeCTHUPOBAHHUS TEKYIIETO COCTOSHUSI OOBEKTOB MPUPOTHOM CPEIBI.

2. KonndecTBeHHBIN OMOMOHUTOPUHT TEXHOTEHHOTO 3arpsI3HEHHSI OKPYKAIOIIEH Cpeibl. K AKTUBHBIN» U
«TIaCCUBHBII OMOMOHUTOPUHT.

3. [IpuHnumer BeIOOpa 00beKTa Kak OnoTecTa. PacTurenbHbIe 5KOCHCTEMBI KaK 00BEKT OMOMHIUKAITHH.
OUTOMHIUKAIMA PAHHUX CTaAUN TEXHOTCHHBIX 3arpSI3HCHUHN CPEIbl.

4. lnpukatopHasi poib OTACIBHBIX TPYTI BOJHON OUOTHI.
5. HpI/IHLII/IH ONTUMAJIBHOCTHU B paJUaAlITMOHHOM KOHTPOJIC JICCHBIX S3KOCUCTCM.
6. buonnaMKanMs BOAHBIX SKOCHCTEM Ha OCHOBAaHUM aHAIM3a FeMaToreHe3a U pa3MHOKEHUS PhIO.

[IpakTHueckoe 3aHsATHE. DKOJIOTUYECKUIA MEHEI)KMEHT B OMOTEXHOJIOTHH.
IInan npoBeneHUs 3aHATHS.
1 BuOMOHUTOPHUHT U OMOTECTHPOBAHNE OKPYIKAIOIICH CPEJIbI.
2 MeTtoa010rus KOMIUIEKCHOTO OMOMOHUTOPHUHTA.
3 IlocTpoeHue OLEHOYHBIX IIKAJl, pacueT SKOJIOTMYECKUX MHIEKCOB.
4 OueHKa )XM3HEHHOTO IIUKJIa POAYKTa: BO3SMOKHOCTU M HEJOCTATKH OLIEHKHU >KM3HEHHOT'O IIUKJIa
(OXKL).
5 O6nacts npumenenust OXLI; ocHOBHbIE ONpeeeHNs; XapaKTepHble 0COOCHHOCTH U (pa3bl COITIACHO
TpeboBanuto crangapta MCO 140040.
6 Meronnuecknue peKOMEHIalUu:

7 B mporecce 3aHATHS HEOOXOAMMO CPOPMUPOBATH MOHATHS 00 OCOOEHHOCTSIX MPOBEIACHUS
IKOJIOTUIECKOTO MEHEKMEHTA B OMOTEXHOJIOT HH.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 Kak npoBoguTcs GMOMOHUTOPUHT 1 GUOTECTUPOBAHME OKPY>KaOLLEei cpefbl?
2 OCHOBbI METOL0/OTMN KOMIMJIEKCHOTO BMOMOHUTOPUHTA.
3 Kak paccumTbIBatoTCA 3KO/IOTMYeCKMe NHAEKCHI?
4 Kak NpoBOAWTCA OLIEHKA XXU3HEHHOIO LKA NpoayKTa?
5 OnuwwmTe 06nactb NpumeHeHns OXKLL.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. PacnpepeneHve 6ansos:
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BannbHO-pPeNTUHIOBbIE MEPONPUSATMA He NPeAYCMOTPEHbI

4.2 TnoBble OLEHOYHbIE CPeACTBa TEKYLLETO KOHTPONA
Kontponbnas padora

Tema 3. TexHonornyeckas 61Mo3HepreTUKa.

1. A3po6Hble MPOLECCHI OYWUCTKM CTOYHbIX BOA. KayecTBO BOAbl U METOAbl OYMUCTKM. OCOGEHHOCTU
610N0rNYECKNX METOZIOB MO CPABHEHUIO C (IM3UKO-XUMUYECKUMIA MPOLIECCA OUUCTKM.

2. AHa3pOGHbIE MPOLIECCbl OYMCTKU CTOYHbLIX BOA. TeopeTuMuyeckue OCHOBbI mpolecca. dopmanbHas
KWHETUKA. BUOXMMUSI N MUKPOBUONOTUS.

3. MeTaHOTeHKM M OMOMETaHOreHe3 Kak npouecc nMKenpaunn 0OTXOA4OB W 3KOMOrNYeCKUiA METO[,
nosly4yeHunA 3HepI'OHOCVITEI'Iel‘/JI. Tunebl n yCTDOVICTBO METaHOTEHKOB.

4. Nnkeugauus n nepepaboTka TBepPAbIX ObITOBbIX OTXOA0B. BUOMETaHOreHes 1 KOMMOCTMPOBaHME —
MUKPOGMONOrs, 6MOXMUMS 1 MapameTpbl npoLiecca. O6e3BpexXMBaHe TOKCUYECKMX MPOYKTOB.

5. [erpagaums KCeHOOGMOTUKOB. OCHOBHble MPUHLMMbLI MUKPOGHOI TpaHchopMauyn KCeHOBKOTMKOB.
TpaHcreHHble MUKPOOPraHM3Mbl — 3(eKTUBHbIE GUOAECTPYKTOPbI KCEHOGMOTIKOB 11 Hed)TENpPOAYKTOB.

Pedepar

Tema 1. Bronornyeckne MeTOAbI OUYMCTKI CTOKOB M YTUNM3ALIMMN TBEPAbIX OTX0A0B.

1. TMpoMmbllLNieHHbIE anmapaTbl A1 COPaXMBaHUS CTOKOB. CenTUKTEHKU. AHa3pOGHbIA GUOGUNLT.
XapaKTepucTVKN BUONNEHKM U aKTUBHOTO MNa.

2. MeTaHOTeHKM M OMOMETaHOreHe3 Kak npouecc nMKenpauun 0OTXOA4OB W 3KOMOrNYeCKUiA METO[,
nosly4yeHunA 3HepI'OHOCVITEI'Iel‘/JI. Tunebl n yCTDOVICTBO METaHOTEHKOB.

3. MpUHUMMbI 1 NOAXOAbI AN1S OYUCTKM ra30-BO3AYLLUHbIX BbIGPOCOB. TWMbl 6110KATANN3ATOPOB 1 annapaTos
ANst AaHHbIX NPOLLECCOB.

4. TpaHCreHHble MUKPOOPraHn3Mbl — 3PQeKTUBHbIE B1OLECTPYKTOPbI KCEHOOMOTUKOB.
5. [Mpouecchbl OUNCTKM CTOUHbIX BOA. KauecTBO BOAbI 1 MeTOAbI QUMUCTKN

6. buopemeavaums OKpy>KatoLlel cpefbl: 6vogerpajauna THKENbIX MeTan/oB, OYUCTKA OT HedTU W
HedpTenpoayKToB, buopemeamnaums aTMocgepsbl

7. bwuonpenaparbl, WCMOMb3yeMble Mpu 6GUopeMeaMaL My  OKPY)XXKatoLlein Ccpefbl:  XapakTepucTuka
6ronpenapatos MUKPO3WM (TM); xapakTepuctrka buonpenapara «3KOMALVH»,

8. broyao6opeHUs: XapaKTepUCTUKA, MPUHLMMbI NOMYYEHNS N NPUMEHEHNS

9. buorepGuULMabI: NMPUHLMMNbI NONYYEHNS U MPUMEHEHNS

10. KonmyecTBeHHbI GIOMOHUTOPUHT TEXHOTEHHOTO 3arPAASHEHUS OKPYXKatOLLEN cpefbl.
11. OLEeHKa 3KONOrMYecKoii pesyNbTaTUBHOCTM, OCHOBHbIE 3Tarbl.

12. KpuTepuu NPOEKTUMPOBaHUS GUOTEXHOMOFMYECKMX MPOLECCOB OYUCTKW. AKTVBHbIA un  —
COCTaBNSIOLLME U XUMU3M AACTBUS.

13. JlukBugaumns 1 nepepaboTka TBEpAbIX ObITOBbIX OTXOAOB. BMOMETaHOreHes W KOMMOCTVPOBaHWE —
MUKPOGMONOrus, 6MOXMUMS 1 MapameTpbl npoLiecca. O6e3BpexXMBaHe TOKCUYECKMX MPOAYKTOB.

14. MeTof, OUEHKM >XM3HEHHOrO LMKNa NPOAYKTa: WCTOPWSl BO3HMKHOBEHWS, LENb WCMOMb30BaHNS,
MPeNMyLLEeCTBa 1 HeAOCTATKMU.

CobecenoBanue

Tema 1. Bronornyeckne MeTOAbI OUUCTKI CTOKOB M YTUNM3ALIMMN TBEPAbIX OTX0A0B.
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HcTtopus mosiBIIEHUS U IPUMEHEHUSI OMOTUTACTUKOB. DaKTOPHI, BIMAIONIME HA CTOUMOCTh OMOIIJIACTUKOB U
BO3MO)KHOCTh pacIIdpeHusi obnacteil nmpumeHeHus. [lommmepsl MOHOKapOOHOBBIX KHCIOT (MOJIOYHOM,
[IMKOJICBOM, MACISHOM M Jp.); MPOAYLUEHTHl (IPUPONHBIE W TEHETHYECKH MOJU(PHUIMPOBAHHBIE
OpraHu3Mbl), CyOcTparbl TeXHOIOTUU cuHTe3a. CrnocoObl mepepaboTKM B CIEHUAIN3UPOBAHHBIE
MIOJINMEPHBIE U3EIHSL.

Tema 2. buopemenuanusi.
OU3NKO-XMMHYECKUE CBOWMCTBA OHMOIUIACTHKOB. CBSA3b XMMHYECKOM CTPYKTYpBHl C YCJIOBUSIMH CHHTE3a
TUIIOM YIJIepoAHOro cybcrpara. MeTonsl uccienoBaHus 0a30BBIX CBOMCTB OuoractukoB. Ob6rmactu u
MOTEHIIMAJ PHIHOYHBIX MTPOTYKTOB.

Tema 3. TexHonornveckast 0MOIHEPreTHKA.

Metonsl  BBICICHHS W OYUCTKM  KJICTOYHBIX ~ MaKpOMOJEKYJI Ui TOJNyYeHHs]  IIeJIEBOTO
OMOTEXHOJIOTUYECKOTO mpoaykra. [lpuHiumel BbiOOpa MetomoB. Cemapamusi KIETOK:  (IIoTaIus,
¢bwibTpanys, ueHTpudyrupoBaHue. JleswHTErpanmus TPOAYLEHTOB: MEXaHHYeCKas, XHUMHYECKas,
(dbepMeHTaTHBHASI. DKCTPAKIIMOHHBIC METONBI U3 TBEpAOH (a3bl Ha MpuMepe BBIACICHHUS OMOTUIACTHKOB U3
OakTepHaJ bHBIX KJIETOK. MeToIpl, HCHOIb3yeMble [UIS TONYYCHHUS YHUCTBIX TPOJIYKTOB: KOJOHOYHAS
xpomatorpadusi, TOHKOCTIOWHas XpoMmarorpadusi, d1eKTpodopes.

Tema 4. BUOTEXHOIOTHS M SKOJIOTH3AIHS CEIbCKOXO3IMCTBEHHBIX TEXHOIOTHH.
OU3NKO-XMMUYECKUE  METOABl  HCCIEAOBAaHHMS  OuoMarepuanoB.  XapaKTepHUCTUKA  OCHOBHBIX
(bI/ISI/IKO-XI/IMI/I‘-IeCKI/IX MCTOOAOB, UX BO3MOXHOCTH H OFpaHI/I‘ICHI/ISI; OCHOBHBIC HpI/IHI_II/IHbI, ITIOJIOKCHHBIC B
OCHOBy (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX MCTOOOB, ‘-IYBCTBI/ITGJIBHOCTB, BOCHpOI/IBBOI[I/IMOCTB.

Tema 5. Pa3pymiaemblie 6rononuMepsl — 3KOJIOTHYECKas albTepHAaTHBA CHHTETUYECKUM HEpa3pylaeMbIM
IUTACTHKAM.
[ToHATHE O CHEKTPOCKONMMYECKUX METONAX aHajlu3a; ILIKaJa 3JIeKTPOMArHUTHBIX BOJH; KiIacCUUKAIH
ONTHYECKUX  METOJOB  aHAJIM3a; METONbl  aTOMHOM  CIIEKTPOCKONUHU  (aTOMHO-aOcopOLMOHHAs
CIIEKTPOCKOINMSI, aTOMHO-3MUCCUOHHAsI CIEKTPOCKONMS, PEHTIEHOBCKAasl M 3JIEKTPOHHAs CIEKTPOCKOIMS);
METOIbl ~ MOJIGKYJSIPHOW  creKTpockonuu  (MH(pakpacHass  CHEKTPOCKONMS M CIIEKTPOCKOIHS
KOMOHMHAITMOHHOTO paccesiHust, Y- CIIEeKTPOCKOMHSA).

Tema 6. buonHaMKaUs 3arpsi3HEHUS BOHBIX YKOCHUCTEM.

[TpuHIMITEI H3y4YeHUS PUINKO-MEXaHUIECKUX XapAKTEPUCTHK OMOMATEPHAIIOB U MIOJIMMEPHBIX H3ACTUH s
pa3nuuHbIX cdep aesTenbHOCTH. [loTeHIMAan SIEKTPOMEXaHUYECKUX METOJOB JUIsi TECTUPOBAaHUS U
ONPENEIICHUS IIPOYHOCTHBIX CBOMCTB MU3/IEIIHIA.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3amena (I1K-1, ITK-2, ITK-3)

1. A3poOHBIE TTPOIIECCHI OUUCTKU CTOYHBIX BOJI. KauecTBO BOJBI 1 MEeTOBI OUYUCTKHA. OCOOCHHOCTH
OMOJIOTUYECKUX METOJIOB 110 CPABHEHUIO ¢ (PHU3UKO-XUMHUUYECKUMU MTPOIIECCa OUUCTKH.

2. AHa’poOHBIE MPOIIECCHI OUMCTKU CTOYHBIX BOJ. TeopeTudeckue 0CHOBHI mpoliecca. DopmanbHast
KMHETHKa. bruoxumus 1 MUKpOOHOIOTHSI.

3. MertaHoTeHKH 1 OMOMETAHOT€HE3 KaK MPOIECC JIMKBUAALNUN OTX0/I0B U 3KOJIOTUYECKUN METOA
MOJY4Y€HHS SHEProHOocHuTeNeil. TUMbI U yCTPOHCTBO METAHOTEHKOB.

4. JIukBuganus u nepepaboTka TBEPIbIX OBITOBBIX OTXOA0B. bruoMeTaHorenes U KOMIIOCTUPOBAHUE —
MUKpOOHOIIOTHs, OMOXUMHUSA U TTapaMeTphl mporecca. O6e3BpeknBaHNEe TOKCUYECKUX MPOTYKTOB.

5. Herpananus kceHOOHOTHKOB. OCHOBHBIC IPUHITUIIEI MUKPOOHOH TpaHC(HOpPMAIK KCEHOOMOTHKOB.
TpancreHHbIE MUKPOOPTaHU3MBI — 3 (HEKTHBHBIC OMOIECTPYKTOPHI KCEHOOMOTUKOB U HE(PTETPOTYKTOB.

6. [IpeumymiecTBa u HeAOCTAaTKU HUTOOMOPEMEAHAITIH.
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7. Texnonoruu puToOHOpEeMeaANaUN: PU30(PUIBTpaLUs, PUTOIKCTPAKIHS, PUTO-CTUMYIIALIUS,
¢duToncnapenue.
8. Mukpobopemenuanusi. AreHTbl MUKpoOopemeauanuu. [IpenmyiiecTBa MUKpoOOpeMe Ay,
9. MukpoOHast 1 MUKpOOHO-(hepMeHTaTHBHAsI OMOTEXHOIOTHSI.
10. buopemenuarus 3arpsiI3SHEHHBIX TIOYB U TPYHTOB: Onopemenuanus in situ, Onopemenuanus ex situ.
11. KonudecTBO 1 Ka4€CTBO OTXOJ0B. Y THiM3aIus U KouBepcusi. Ceipoit aktuBHBIN Wil. [lepepaboTka uia.
[lepepaboTka pacTUTENBHBIX OTXOAO0B.
12. MeTaHOTEHKH U OMOMETaHOTeHE3 KaK MPOIeCC JIUKBUIAIIUN OTXOA0B M SKOJIOTHYECKUNA METOT
MOJY4YEHHS SHEProHOcHuTeNei. TUMbI U yCTPOHCTBO METAHOTEHKOB.
13. 3.buomeTaHoreHe3 — MUKpOOHOJIOTHSI, OMOXHUMHUSI M TTapaMeTphl mporiecca. JInkBuaamnus u nepepadoTka
oTxo/10B cBasiok. KommnocTtupoBanue. O6e3BpekMBaHIE TOKCHUECKUX MPOIYKTOB.

14. Hoseiiine METOIBI IeTpaialiid KCeHOOMOTHKOB. IMMOOUIN30BaHHbIE KJIETKH U (DEPMEHTHI.
[Tpuntune 1 MeTOABI UMMOOMIH3aIK. CBOMCTBA IMMOOUITU30BAaHHBIX OMOCHUCTEM.

15. Tunsl peakTopoB ¢ UMMOOMITM30BAHHBIMH KJIETKaMU. PeakTopsl MOTHOTO cMeleHus. PeakTopsr ¢
TMICEBIOCKUKEHHBIM ClIoeM. PeakTopbl ¢ HETOABUKHBIM cJI0€M. Dpiu(THBIE anmnaparsl 1 aHa POOHbIE
OMOpEaKTOPHI.

16. XapakrepucTuKa MporeccoB, OTHOCSIIUXCS K «3€TIEHOW» OMOTEXHOJIOTHI

17. MonekynsipHO-T€HETHUECKUE METO/IbI, pazpabaThiBaeMble JUIsl MOJIyYEHUS [TPenapaToB
CEJIbCKOXO35IIICTBEHHOTO Ha3HAYEHUS

18. IIponoHrupoBaHHble MpenapaThl HOBOIO MOKOJIEHUS AJIsl JOCTaBKU CPEACTB 3a-IIUTHI KyJIbTYPHBIX
pacTeHui U ynoOpeHui

19. ITonmuruapoKkcHanKkaHoaThl — XapaKTePUCTHKA, CyOCTpaThl U CITOCOOBI TTOTYYCHHUS,
HITAMMBI-TIPOTYLICHThI

20. IMpuntumner 6uopaspymenus [1T'A. dakTopsl, Biusromnye Ha ckopoctr ouopacnana [1T'A B mpupone

21. KakuM yclioBUSIM JOJKHBI OTBEYaTh UHIUKATOPHBIE BUBI, HCIIOJIb3YEMBIE [l KOJIMYECTBEHHOIO
MOHMTOpPHHTIA 3arpsA3HEHNA?

22. « AKTUBHBII» U «IIACCUBHBII» OMOMOHUTOPHHT.

23. KakuM OTIUYUTENbHBIM CBOMCTBOM JOKHBI 00J1a71aTh HHIUKATOPHBIC BUJIBI, HCTIOIB3YEMBIC IS
OIICHKM Ka4eCTBa Cpe/ibl OOUTaHMSI, 10 CPABHEHHUIO C BHIAMH-WHIUKATOPAMH, UCTIOIB3YEMBIMH JIJIS
KOJINYE€CTBEHHOTO MOHUTOPUHTA 3arpsi3HEHUS BooemMa?

24. OcoOeHHOCTh OMOMHMKALIMY HA KJIETOYHOM, OPTaHU3MEHHOM, MOMYJISIIUOHHOM M LIEHOTHYECKOM
YPOBHSIX.

25. Cneun¢uyeckue u Hecrienu(puIecKre HHANKATOPHBIE PEaKIIMK BOAHBIX )KMUBOTHBIX U PACTEHUI.
[IpuBenuTe npUMepHI.

26. OCHOBHBIE CTAIUU peATM3allUU IPOEKTAa U HMHCTPYMEHTBI SKOJIOTHYECKOTO MEHEKMEHTA,
IIPUMEHsIEMbIC Ha KaKJI0U U3 CTaqui.

27. OcHoBHble rpynnsl crangaptos cepun MCO 14000, aiite KpaTKyr0 XapaKTEpUCTUKY OCHOBHBIX
crangaptoB cepuu MCO 14000. Yto siBnsercs ocHOBHBIM TpeboBanueM crangapta MCO 140017 [{ns uero
IPENIPUITHS MOTYT BHEAPATE COM?

28. OCHOBHBIE 3TaIlbl BHEIPEHUS CUCTEMBI SKOJIOTMUYECKOTO MEHEPKMEHTA B COOTBETCTBUU C
TpeboBanusiMu crangapra MCO 14001 u ux xapakTepucTuKa.

29. IlpuHUUIIBI paHKUPOBAHUS BO3ACUCTBUN MPEANPUATHS HA OKPYKAIOLIYIO CPELy.

30. DTansl COCTOUT CTaHJApTHAs METOAMKA OLIEHKH KM3HEHHOT'O IIMKIIA npoAykra? Jlaiite KpaTKyro
XapaKTEPUCTUKY 3THUX 3TAIOB.

Tunosbie 3aganusa ais 3k3amena (IIK-1, IIK-2, ITIK-3)
He npenycmorpeno

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

OeckpunTopbl (YPOBHM) — OCHOBHBbIE MPU3HAKM O0CBOEHMs (MOKa3aTeny

OueHKa KomneTeHumu
[OCTUXKEHS pe3ynbTaTa)







