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l. Iean 1 32124y TUCHUTLIHHBI

Heﬂb: O3HAKOMIJICHHUC CTy,IIeHTOB C HaBBbIKaMH COCTaBJICHUs, aHAJIN3a U MOIIepHI/I?;aI_[I/II/I
OMOTEXHOJIOTHYECKUX CHUCTEM Il TOJyYeHHUs OWOJIOTMUYECKHX IpernapaToB, W HUX
HUCIIOJIB30BAaHUS B HpI/IPOIIHLIX cpe):[ax, nepepa60TKI/1 O0TXO0O0B, 06€3Bpe)KI/IBaHI/IH CTOKOB H
BBIOPOCOB, TPUMEHECHHE IIOJIYYCHHBIX 3HAHMA W HABBIKOB B PEIICHUS 3a/ady OXPaHbI
OKPYKArOIIeH Cpeibl criennPpuuecKuMy OHOTEXHOIOTHUYECKUMU METOIaMHU

3agaun:

- chopMHpOBaTH Y CTY/IEHTOB MPECTABICHUE O MECTE IKOOMOTEXHOJIOTHH CPEIIU APYTUX
HayK, O €€ 3HAUCHUH U 00JIaCTSIX MPUMEHEHHUS;

- chopmupoBaTh y CTYJEHTOB 3HAHHUS O CBOMCTBaX MHKPOOPTraHHU3MOB, HUMEIOLIUX
BOKHOE MPAKTUUECKOE 3HAYEHUE; O METOJaX WX MOJIYYCHHS, CEJICKIUH, KYJIbTUBUPOBAHUS U
XpaHEHUs, O MYTAX yINpaBICHUs UX OMOXUMHUYECKON aKTHBHOCTHIO;

- JaTh OONIME W CIEIHATbHBIC CBEICHUS O 3aKOHOMEPHOCTSX OHMOTEXHOJIOTHUYECKUX
IIPOLIECCOB B 00JIACTH OXPaHbI OKPYXKAIOIIEH CPEIbl;

- HAyYUTh YMECHHIO CaMOCTOSTEIHHOIO TIOMCKA W aHanm3a uHpopMamuu B 00JIACTH
OMOTEXHOJIOTHH, UCIIOIB30BAaHUIO €€ B MPOIECCe HAYUHO-TIPAKTUYECKOM e TEIbHOCTH.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas muciumumaa b1.B.JIB.2.1 «3KoOHMOTEXHOJOTHS» OTHOCHTCS K YacTH,
dbopMupyemoii yuactHukamMu 00pa3zoBaTeNbHbIX OTHOIIeHUH biioka 1.Jlucuummuael (MOIYIN).

2.2. Jlns u3y4yeHWs NaHHOM Y4eOHOM IMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHUS U
HaBbIKK, (OpMHpYyEeMble MPEIIISCTBYIONUMU TUCHUIUIMHAMU: «XuMus», «buoxumus»,
«MukpoOHoIIOTHs U BUPYCONOTHSY, «PU3H0I0THS 1 ONOXUMHUS MUKPOOPIaHU3MoBY, «I eHeTnka
MHUKpPOOPraHU3MOB C OCHOBaMH TI'€HHOM WHXeHepun», «buorexHonorus», «IOKoJorus
MHUKPOOPTaHU3MOBY, «BOBIION MPAKTUKYM 10 TTPOQIITIO».

2.3. Ilepedyenp mocneayromux y4eOHBIX JUCLMIUINH, Ul KOTOPBIX HEOOXOIUMbI 3HAHMS,
YMEHMSI U HaBbIKH, (QopMuUpyeMble JaHHOW y4yeOHOW aucuunianHon: «lIpombiiienHas
MHUKPOOHOJIOTHS M OMOTEXHOIOTHs», BeinoaHeHne BKP.

I1l.  TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI

IIporiecc OCBOEHHs AWUCHUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.03.01
«buonorusy», npopmiis «MUKpOOHOTOTU»:

[1K-3: CrocobeH wucmonp30BaTh 3HaHHA 00 OCHOBaX MHKpPOOHOW OHMOTEXHOJOTHH,
CEJIEKIIMOHHOW pabOThl M I€HETHYECKOI0 KOHCTPYHMPOBAHHUS MHUKPOOPTaHU3MOB, HEOXOAMMBIX
JUIE PEIIeHHUs TMPOMBIINUICHHBIX, CEbCKOXO3SHCTBEHHBIX, MEAMIWHCKUX W JKOJOTHYECKUX
npooieMm.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHs M0 JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHus
KOMIIeTeHIIU I
ITIK-3 WK k31 3HaTh: OCHOBBI 3KOOMOTEXHOJIOTHH, TTPHHIIAIIHI
Cnocoben UCTIONB30BaTh | MIComb3yeT TEOpeTHYEeCKHe | ONTHUMAaIbHOTO MIPUPOJIOTIONIE30BAHUS a
3HAHUS 00 OCHOBax | 3HAHUSA 0 | OXpaHbl  HPHPOIBI,  OLEHKH  COCTOSHHUS
MHUKPOOHOW OHMOTEXHOJIOTHH, | MUKPOOHOJOTHUYECKUX MIPUPOIHON CPelibl U OXPAHBI JKUBOU IIPUPOIBI;
CEJICKIIMOHHOW  paboThl U | TpoIleccax, OCHOBHBIX | TEOPETUYCCKHE OCHOBBI BaXKHEHIIINX
T€HETUYECKOr0 CBOICTBax IITAMMOB- | TEXHOJIOTHYECKUX W  MHUKPOOHOJOTUYECKHUX




KOHCTPYHPOBAHHS MPOIYIIEHTOB, MPOTIECCOB M WX MPaKTHUECKOE INPUMEHEHHE
MUKPOOPTaHU3MOB, MEPCIICKTUBHBIX JUIS | JUIS TIOJMYYCHHs] WHAYCTPHAIbHBIM CIIOCOOOM
HEOXOMUMBIX JUIS PEIICHHS | OMOTEXHOJIOTHH. LEHHBIX  TPOAYKTOB  KU3HEAESITECIHHOCTH
MIPOMBITIUICHHBIX, MHKPOOPTaHHU3MOB;, OCHOBHBIC TpeOOBaHUA,
CEIIbCKOXO03SHCTBEHHEIX, MPEeabABISCMBIE K  MHKPOOpPraHuU3MaM  —
MEIUITUHCKUX u JIECTPYKTOPaM KCCHOOMOTHKOB.
AKOJOTHICCKUX MPOOIIEM. YMeTh: HCIIOJIb30BaTh MIOJTy9YeHHBIC
TEOPETUYECKUE 3HAHUS IS pelieHus
(yHIaMEHTANBHBIX M  NPUKIAJHBIX  3aj]ad
SKOOMOTEXHOJOTHH, a TakkKe JJISI OCBOCHUS
ITOCIIE AYFOLITIX JUCIUILTNH
MHUKPOOHOJIOTHUECKOTO MPODHUIIS.
Bnaners: TepMHHONOTHEHN, HMCHONB3YEMOU B
9KOOHOTEXHOJIOTHH.
UK rx3n 3HaTh: OCHOBBI MHKpPOOHOW OHWOTEXHOJIOTHH,
[IpumeHseT METOIUYECKHEe | TIOUCKA, BBIACICHHUS M O0TOOpa MEpCIEKTUBHBIX
IO IXOJTBI TS IOWCKa, | IITaMMOB MHUKPOOPTaHU3MOB; METO/IEI,
BBIJICTICHHS U otOopa | ammaparypHoe OQOpPMIIGHHE W TEXHOJOTHH
MEPCICKTUBHBIX  INTAMMOB | IIPOU3BOJICTBA CHCIIMATU3UPOBAHHBIX
MHUKPOOPTaHU3MOB, OuormpenapaToB c HCITOJIb30BaHUEM
MPOAYKTOB WX | MUKpOOHOIIOTUYECKOTO CHHTE3a, OMOoKaTanmsa,
JKU3HEIESITeIbHOCTH. TCHHON MH)KECHEPHUH.
YMerTh: UCITOJIB30BaTh crielajibHbIe
METOIWYECKHE  TMOAXOABl AN pEelIeHHS
npoeccCHOoHaNIbHBIX 3a/lad B OOJIACTH OXPaHBI
OKpY>Karolle cpeibl.
Brnanets: preMaMu KJIACCUYECKHX u
COBpPEMEHHBIX METOJIOB HCCIIEIOBAHUS,
UCIIOJIb3YEMBIX B 9KOOMOTEXHOJIOTHHU.
WK k33 3HaTh: OCHOBbI MHKpPOOHOW OHOTEXHOJIOTHH,
Hcnonp3yer 3HaHUS METO/IOB | CENIEKIIMM W TE€HETHYECKOTO KOHCTPYHPOBAHUS
CeIleKIUn u TeHHON | MHUKPOOPTaHHU3MOB.
WHXCHEPHUH st | YMeTh: MPUMEHSTh COBpPEMEHHbBIE
KOHCTPYHPOBAHHS MIpeICTaBICHUS 00 OCHOBax
MTPOMBIIIUIEHHO-BaXKHBIX OMOTEXHOJIIOTUYECKUX IPOUM3BOJICTB, TEHHON

IITaMMOB
MHUKPOOPTaHU3MOB.

WH)KEHEpUH TMpU  OTOOpEe M HCCIeJIOBaHHUU
MHUKPOOPTaHU3MOB-JICCTPYKTOPOB
KCEHOOMOTHKOB;  MCIOJb30BaTh 3HAHHUSA 00
OCHOBax MHKPOOHOM OMOTEXHOJIOTHH,
CEJICKIIMOHHON pabOThI IS pelIeHus mpooiieM B
HapOJHOM XO03sIHCTBE.
Brnaners: coBpeMEHHBIMH TPEACTABICHHSIMU O
MeTodax TeHHOH WHXCHECPHUHU,
HAaHOOHMOTEXHOJIOTUH, MOJIEKYJISIPHOTO
MOJICJIMPOBAHMS TSI LieJIel 9KOONOTEXHOIOTHH;
METOJIaMH  CaMOCTOSITEIBHOTO — TIOMCKa u
aHajam3a nHpopmaIuu B obmactu
9KOOMOTEXHOJIOTHH; METOJaMH TIOMCKa, 0TOOpa
1 MCCIIeJOBaHMUsI MUKPOOPTraHU3MOB.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI

O0BbeM JUCHHMIIMHBI COCTABJNACT 2 32a4eTHBLIX eUHULLI, /24aca.

W3 HUX pean3yeTcsl ¢ UCIIOJIb30BAHUEM AJICKTPOHHOTO O0YUEHHUS U IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TeXHOIOTHH 16 Jacos.

®opma MPOMeKYTOYHOM aTTECTALMHU  3a4ET

4.1 Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM, ¢ YKa3aHUEM BUI0B y'leﬁHbIX 3aHATHIL M OTBEIEHHOI0 HA HUX KOJHYECTBA
AKAACMHUYIECCKHUX YaCcoB

Neo Pa3nes qucuumiinHel/Tema Bunsl yaeOHOM paboTHI, dopMma TeKylIero
®
n/H $ | BKIIOYas CAMOCTOSTEIIBHYIO PaOOTy 00y4arOmuXCs, | KOHTPOJIsI
= E MPAKTUYECKYIO MTOJATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g MPOME:KY TOYHOI
- KonTakTHas paboTta npenoaaBares C =
= o 2 arTecTaluu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
(31 = ]
2 & | EE s E
5 Z z £ | Jlekuus | Cemunap/ KoucyabTamus | o &
- == TlpakTHYecKoe, € s
| @ = -
8 Q fs“’ S J1aGopaTopHoe 8 =
R a 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. HayuHble OCHOBBI PAIMOHATIBLHOIO ITucemennas
MIPUPOIOTOIB30BaAHUS u sKonoruueckoit | 7 | 4,5 2 - 0,5 2 paboTta
OMOTEXHOJIOTHHI
2 Tema 2. VICTOYHUKY XMMHUYECKOTO 3arpsi3HEHUs 7 3 9 3 3 Joxian
omocdepsl [Ipesenramus
3 Tema 3. TexHONMOrHYECKHE OCHOBBI MOTYUEHUS [TucemenHas
OMOMAacChl MHUKPOOPTAHH3MOB JIJISI TTOJTYUCHUS 7 6 9 5 9 pabora
OuorpemnapaToB AN pPeMEIUaIldu MPHPOIHBIX
CpeJl M JUIsl CETTbCKOT0 X0351CTBa
4 Tema 4. buonoruueckass 04MCTKa CTOYHBIX Pedepar
BOJI 71 85 2 3 - 3 Joxnazn
IIpesenTanus




Pedepar
5 Tema 5. buorexHonornueckue MeTOOEI 85 I[((};Jfam
nepepadoTKU TBEPBIX OTXOJIOB TpesenrTats
Pedepar
6 Tema 6. buonornueckas pemenuanus ﬂgi;;a
3arpsi3HEHHBIX TTOYB I
pe3eHTaIust
7 IIncemennas
Tema 7. buorexnonornueckass oOpaboTka
3,5 0,5 pabora
a’pOIPOMBBIOPOCOB
8 IIucrmennas
Tema 8. bHoreorexHoJI0rHusI METAIIIOB
3,5 0,5 pabora
Pedepar
9 Tema 9. IIpousBoacTBO OHOINpeEnapaToB s 75 i ,Hgi;;u
CEJILCKOI'0 X034iCTBa ' n
pe3eHTaIust
Pedepar
10 | Tema 10. Texnosorudeckass OMOIHEPrETHKA 5,5 - Hoxa
[Ipe3enTtanus
Tema 11 IlepcnekTHUBBI  DKOJIOTHYECKOH Hucemennas
11 ’ P 3,5 0,5 pabora

OMOTEXHOIIOTUH




4.2 Tlnan BHeayauTo

PHOM CAMOCTOAITEJIbHOI PAa00THI 00y4a0IIMXCS 10 TUCHUIJIMHE

Cemectp

Haszpanue paznena, TeMbl

CamocrosTenbHas paboTa 00yJaromuXCst

Bun camocrosiTensHON paboThI

Cpoku
BBIIIOJIHEHHS

TpyaoeMKocTh
(dac.)

OreHoyHOE
CPEICTBO

VuebHo-
METOAUYECKOE
obecreueHue
CaMOCTOSTEIIbHOMN
paboTHI

Tema 1. HayuHble OCHOBBI
paIrMoOHAIBHOTO
MIPUPOIOIIOIL30BAHUS U
9KOJIOTHYECKOM
OHMOTEXHOJIOTHH

IlogroroBka K  HOHUCHhMEHHOM
HCIIOJIL30BAHMEM  KOHCIICKTA
PEKOMEHIyEMOU JIUTEPATYPHI.
IToaroroBka NUCbMEHHBIX OTBETOB Ha BOIIPOCHI
3aJIaHus.

pabote ¢
JeKIMA U

IIucrMmennas
pabora

Marepuanst
JIEKIUH,
yUeOHUKH.
OcHoBHas
JIUTepaTypa
JlomosHuTenpHas
JIUTepaTypa
HNurepuer-
HCTOYHUKH.
Hayunsle
JKypHAaJIBI 110
9KOJIOTHH.




YyebHo-

METOUYECKOE
OnenouHoe
CamocTrosTensHas paboTa 00ydaromuxcs CDOICTEO obecnieyeHne
Cemectp| HaszBanue paznena, TeMbl pea CaMOCTOSITEIbHON
paboThI
. Cpoku  |TpymoeMKoCTb
Bun camocTosTensHO#M pabOThI P byA
BBITIOJTHEHUSI (dac.)

ITogroToBka K MPaKTUYECKOMY 3aHATHIO C Jlokman Marepuaist
HCIIONIb30BAHUEM  KOHCIIEKTa  JEKIUH U [Ipesenrtanus |[ICKLHH,
PEKOMEHTyEMOH JINTEPATYPBHI. y4eOHUKH.
[loaroroBuTh MAOKIAN W MPE3EHTALHUIO 10 OcHoBHad
BOIIpOCaM: IuTepaTypa
«IIpOMBIIITIEHHBIE HMCTOYHUKHA XHMHUYECKOTO JlononHuTENBEHAS
3arpsi3HeHUs Onocdepbi» JIuTepaTypa
«CenbCKOX03sIMCTBEHHOE 3arpA3HEHHE) Nurepner-
«3arps3HeHne BO3IYLTHOT'O Oacceiina HACTOYHUKHU.

Tewma 2. McTounuku P Y
FOpOAOB» Hayunslie

7  |XMMHYECKOTO 3arpsi3HECHHUS 3 3
Guochephi «3arpsi3HeHune MIPUPOJTHBIX BOJI JKypHAJIBI 110
p KOMMYHAJIbHBIMU CTOKaMI» 3KOJIOTHH.

«TBepapie OBITOBBIE OTXOABD)
«O0mue  3aKOHOMEPHOCTH  paclpeesieHHs
XUMHUYECKHUX  3arpsA3HAIONIMX — BEIIECTB B
ouocdepe, Iy TH 170 MUTpaIUH u

TIPEBPALICHISD)




YyebHo-

METOUYECKOE
OnenouHoe
CamocTrosTensHas paboTa 00ydaromuxcs obecnieyeHne
Cemectp| HaszBanue paznena, TeMbl cpecTBo CaMOCTOSITEIbHON
paboThI
Buna camocTosTenbHON paboThI Cpokn | Tpynoemkocte
BBITIOJTHEHUSI (dac.)
Tema 3. Texnonornyeckue |([lomroroBka K  NHCbMEHHOHM  paboTe ¢ IIucemennass |Matepuansl
OCHOBBI ITOJTyYCHHUS HCHONB30BAaHUEM  KOHCIEKTa  JIGKUUH | pabora JIeKIIHY,
OmomMaccsl PEKOMEHTyeMOI TNTePaTypPHI. YIeOHUKH.
MHUKPOOPraHU3MOB 1A IToaroroBka NUCbMEHHBIX OTBETOB Ha 3ajJlaHHE OcHoBHas
MOJTy4eHUs] OMonpenapaToB |0 BOMPOCaM: IuTepaTypa
7 IUIsL peMeauanuu «XapaKkTepucTruKa OCHOBHBIX craguit 8 2 JlononHuTENBEHAS

MIPUPOJHBIX CPEA U TS TEXHOJIOTMYECKOTO IpoLecca COBPEMEHHOIO JIuTepaTypa

CEJILCKOI'O XO34HCTBA.

MIPOM3BOJICTBA OUOTIPETIAPATOBRY;
«TpeboBanus K
OHOIperapaToBy.

MPOU3BOICTBY




Y4ebHo-
Orerouroe METOUYECKOE
CamocTrosTensHas paboTa 00ydaromuxcs obecnieyeHne
Cemectp| HaszBanue paznena, TeMbl cpecTBo CaMOCTOSITEIbHON
paboThI
Buna camocTosTenbHON paboThI Cpokn | Tpynoemkocte
BBITIOJTHEHUSI (dac.)
ITogroToBka K MPaKTUYECKOMY 3aHATHIO C Pedepar Marepuaist
HCIIONIb30BAHUEM  KOHCIIEKTa  JEKIUH U Jloxnan JIEKIUH,
PEKOMEHTyEMOH JINTEPATYPBHI. [IpeseHTarus y4eOHUKH.
N3yuute  TeOpeTHMYECKHMH ~ Marepuan 1o OcHoBHad
BOIIPOCAM: JIUTEPATYPA
«OO01111e MPUHIUITBI OYUCTKH CTOYHBIX BOJ JlononHUTENBHAS:
Y OpPraHu3aliy OYUCTHBIX COOPYKEHUIN; no. 1, 4.
«OCHOBHBIEC TEXHOJIOTHYECKUE CXEMBI
OMOJIOrMYEeCKON OYUCTKU U KOHCTPYKLUU
v Tewma 4. buonorndeckas OUHCTHBIX COOPYKEHMII»; 9-10 3

OYHCTKa CTOYHBIX BOJ

«IlepepaboTka n yTuin3anus akTHUBHOTO
WJIa OYUCTHBIX COOPYKEHUIN»;
«DepMEHTATUBHBIE METOABI OUUCTKU
CTOYHEBIX BOOY;

«broTexHoIO0rn4ecKast O4MCcTKa CTOYHBIX
BOA BOOOPOCIIIMA U BOOHBIMUA
PacCTEeHUSAMM.

[ToaroroBuTk pedepart, ToKIaI 1
MPE3EHTAIINIO.

10



Y4eOHo-
Orerouroe METOUYECKOE
CamocTrosTensHas paboTa 00ydaromuxcs obecnieyeHne
Cemectp| HaszBanue paznena, TeMbl cpecTBo CaMOCTOSITEIbHON
paboThI
Buna camocTosTenbHON paboThI Cpokn | Tpynoemkocte
BBITIOJTHEHUSI (dac.)
ITogroToBka K MPaKTUYECKOMY 3aHATHIO C Pedepar Marepuaist
WCTIONTB30BAHMEM  KOHCIIEKTa  JIEKIUH U Jloknan TIEKITUH,
PEKOMEHTyeMOI TNTePaTypPHI. [IpesenTarus YIeOHUKH.
N3yuute  TeOpeTHMYECKHMH ~ Marepuan 1o OcHoBHad
BOIIpOCaM: IuTepaTypa
Tema 5. BHOTEXHOIO- «[lepepaboTKa paCTUTEILHOTO CHIPHS H JOMOTHUTETbHAS
IMYECKHE METOIbI YIIEBOJICOIEPKAILIUX OTXO/I0B B OEIOK JIMTepaTtypa
! nepepaboTKU TBEPABIX OJITHOKJIETOYHBIX OPraHU3MOBY; 1112 3
OTXOJIOB «CusiocoBaHuey;
«KoMmnoctrpoBaHue MojaeBoe»;
«KommocTtupoBanue B OMOpeakTopaxy;
«BepMUKOMITOCTUPOBAHUE.
IToaroroBuTh pedepar, JTOKJIa/T u

MPE3CHTALUIO.
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Y4ebHo-
Orerouroe METOUYECKOE
CamocTrosTensHas paboTa 00ydaromuxcs obecnieyeHne
Cemectp| HaszBanue paznena, TeMbl cpecTBo CaMOCTOSITEIbHON
paboThI
Buna camocTosTenbHON paboThI Cpokn | Tpynoemkocte
BBITIOJTHEHUSI (dac.)
IlonroToBka K NpPaKkTHUYECKOMY 3aHSATHIO C Marepuainsl
HCHONB30BAaHUEM  KOHCIEKTa  JIGKUUH | JIeKIIHY,
PEKOMEHIyEeMOM JTUTEPaTyPBbI. y4eOHUKH.
N3yuute  TeOpeTHMYECKHMH ~ Marepuan 1o OcHoBHad
BOIIpOCaM: IuTepaTypa
«OCHOBHBIE COBPEMEHHBIE TIOJIXO/IBI K JlononHuTENBEHAS
Tema 6. TEXHOIIOTUH OMOJIOTHYECKOM OYUCTKH I10YB Pepepar |01 1, 4.
7 buonormeckas 1 WHXKCHEPHBIC PEIICHHUS 13-14 3 Joknang
pemMenuanus 3arpsi3HeHHBIX
HOUB «OcobeHHOCTH OUYUCTKU JOHHBIX UJIOB U [pesenrarus
0CaIKOBY.
«Kommepueckue Guonpenaparsl 1JIsI OUUCTKU
MIOYB OT HE(PTU U HEPTEIPOIYKTOB.
[loaroroButs pedepar, JIOKJIaJl u
MIPE3CHTALHIO.
Tema 7. [lonroroBka K  THCBMEHHOW  pabore ¢ Marepuainsi
buotexnonoruueckas WCIIONIb30BAaHUEM  KOHCIIEKTa  JIEKIUH U JIEKIUH,
obOpaboTka PEKOMEHTyeMO TNTePaTypHlI. IIucbmMeHHas  |yueOHMKH.
7 a’3pOIIPOMBBIOPOCOB IloaroroBka NMCEMEHHBIX OTBETOB Ha BOIPOCHI 15 2 pabota OcHoBHasd
3a/laHusl. TuTepaTypa
JlononHuTeNnbHAas:
.. 1,4.
Tewma 8. buoreorexnonorus |[lonroroBka K  NHCEMEHHOHW  paboTe ¢ Marepuainst
METAaJIJIOB WCTIONb30BAaHMEM  KOHCIIEKTa  JIEKIUH U TIEKITUH,
PEKOMEHTyEMOH JINTEPATYPHI. IMucemennas yueOHUKH.
7 [ToAroTOBKA MICHMEHHBIX OTBETOB Ha BOIIPOCHI 15 2 pabota OcHoBHas
3a/IaHusl. TuTepaTypa
JlononHuTeNbHAS:

mim. 1, 4.
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Y4ebHo-
Orerouroe METOAUYECKOE
CamocTrosTensHas paboTa 00ydaromuxcs obecnieyeHne
Cemectp| HaszBanue paznena, TeMbl cpecTBo CaMOCTOSITEIbHON
paboThI
Buna camocTosTenbHON paboThI Cpokn | Tpynoemkocte
BBITIOJTHEHUSI (dac.)
Tema 9. IToarotToBka K MNPakTUYECKOMY  3aHATHIO C Marepuainsl
IIpousBoacTso HCIIONIb30BAHUEM  KOHCIIEKTa  JEKIUH U JIEKIUH,
OuonpenaparoB US| pEKOMEHyEMO TUTepaTypBhl. y4eOHUKH.
CEIIbCKOTO X0341iCTBa N3yunts TEOpETHUECKUNA MaTEPHUA MO OcHoBHas
CJIEIYIOLUM BOIIPOCAM: JIUTEPATYPA
«TexHonoruu TMONY4YEHUS U TPUMECHECHHS Pedepat HononxutenbHast
7 OMOJIOTHYECKUX CPEACTB 3alUTHl PACTEHUI 16 2 Joknang JUTEpaTypa
Ha OCHOBE JKMBBIX KJICTOK OakTepwii, rpuOOB IMpe3enTarust
U BUPYCOBY.
«IIponsBoacTBo u MIPUMEHEHUE
OHMOJIOTUYECKUX YI00pEHHI.
ITonroroBuTs pedepar, JTOKJIa] u
MIPE3CHTALNIO.
Tema 10. Texnomormueckas|[IonroroBka K NpakKTHUYECKOMY  3aHATHIO C Marepuaisl
OmosHepreTHKa WCIIONIb30BAaHMEM  KOHCIIEKTa  JIEKIUH U JIEKIUH,
PEKOMEHTyEMOH JINTEPATYPBHI. y4eOHUKH.
W3yunte  TeopeTMdeckwid ~ Marepuan o OcHoBHasd
CJIEIYIOLLUM BOIIPOCAM: Pedepar JUTEPATYPA
7 «TexHonoruu nonyueHue 6uoraszay. 17 2 Toxnan JlononHuTeNnbHas
«bHoKOHBeEpCH € TIOTYYEHUEM CIIUPTay. JIuTepaTypa
[Ipesenranus

«YTI1eBOOPOIBI 13 OHOMACCHI.
«OcoOEHHOCTH pa3BUTHS HETPAIUITHOHHON
sHepreTHkH B Poccum».
[loaroroButs pedepar,
MPE3EHTAIHIO.

JOKJIa] n
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Y4ebHo-
METOANYECKOE
OnenouHoe
CamocTrosTensHas paboTa 00ydaromuxcs CDEICTEO obecrieueHue
Cemectp| HaszBanue paznena, TeMbl pea CaMOCTOSITEIbHON
paboThI
. Cpoku  |TpymoeMKoCTb
Bun camocTosTensHO#M pabOThI P byA
BBITIOJTHEHUS (dac.)
Tema 11. TIlepcnextusbl|[lonroToBka K MHUCBMEHHOH  paboTe C Marepuaist
9KOJIOTHYECKON HCHONB30BAaHUEM  KOHCIEKTa  JIGKUUH | JIeKIIHY,
OMOTEXHOJIOTUH PEKOMEHyEeMOM JTUTEPaTYPBbI. TTchMeHHAs y4eOHUKH.
[MoaroroBka MMCEMEHHBIX OTBETOB Ha BOIPOCHI OcHoBHas
18 2 paboTta
3aJJaHHS. uTeparypa
JlomoHUTEIbHAS
uTeparypa
OO0mwmii 00beM CaMOCTOATENBHOM paboThI 10 TUCHHIUIHHE (Yac) — 26
N3 Hux o0beM caMOCTOSATEIBHON pPabOThl € MCHOJb30BAHUEM 3JIEKTPOHHOIO

00yUYeHHUs M TUCTAHIIMOHHBIX 00Pa30BaTeIbHbIX TEXHOJIOrHIT (4yac) - 6

14
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4.3 ConeprxaHue y4eOHOIo MaTepuaja

Tema 1. HayuHble OCHOBbI PAaNMOHAJIBLHOIO NPHPOAONOJIL30BAHUS U
IKOJIOTHYECKO OMOTEXHOJIOTHH

[Tpupoanbie pecypehl U UX Kinaccudukanms. Panrmonansaoe npupoaononas3oBanue. [lytu
CO3/IaHUSI IKOJIOTMUYECKU O€30IMaCHBIX MPOU3BOACTB. DKOJOTrHYecKasi OMOTEXHOJIOTHUS KaK HOBas
KOMIUIEKCHAsI OTPaciib 3KOJOTHYECKH OE30MaCHBIX MPOu3BOACTB. OCHOBHBIC 3Tallbl Pa3BUTHS
9KOJIOTMYECKON OMOTEXHOJIOTHH.

Tema 2. UCTOYHMKHN XUMHMYECKOTO0 3arpsi3HeHust Ouocgepnbl

OOmue mpencTaBiICHHS O  XUMHYECKOM  3arps3HEHUHM  OKPYXKAIOMIEH  Cpeqbl.
[IpoMbIlIIEeHHBIE HMCTOYHMKM XUMHYECKOro 3arpssHeHust Ouocdeprl. ['opHomoObIBaromias
OPOMBIIIICHHOCTh.  TeruiosHepreTuka. MeTauryprudeckass ¥ MeTauioo0padaThiBaromas
MPOMBINIIEHHOCTh. XUMHUYECKasi IPOMBILIUIEHHOCTh. J[00bI4a, TpaHCIOPTHPOBKA U MepepadoTKa
He(TH. ATOMHas IPOMBIIIIICHHOCTD.

TpancnoptHoe 3arpsizHeHue. CenbCKOXO3SIICTBEHHOE 3arpsi3HeHue. MuHepallbHble U
opranuyeckue yaoopenus. [lectunumsi.

KoMMyHansHOE XO3SHCTBO TOpOJOB. 3arpsi3HEHHWE BO3AYIIHOTO OacceiiHa TOpOJOB.
3arpsi3HEHUE TPUPOAHBIX BOJ KOMMYHAJIBHBIMU CTOKaMU. TBepable OBITOBBIE OTXO/BI.

OOmue 3aKOHOMEPHOCTH paclpeesieHuss XHMHUYECKUX 3arps3HSIONIUX BEIIECTB B
onocepe, MyTH UX MUTPAIUM W TpeBpalicHUs. MHKPOOHOJOTHYECKHE U OMOXUMUYCCKUE
0COOEHHOCTH TpaHCHOpPMaIIUH KCEHOOMOTHUKOB.

Tema 3. TexHosioOrMYecKHe OCHOBBI IOJIy4eHHS] OMOMACCHI MHMKPOOPraHU3MOB LIS
NMoJIyueHUus1 OWompenaparoB AJsi peMeIuMalMyd NPHUPOIAHBIX Cpel H VIS CEJIHCKOIo
X0351cTBA

Knaccudukanmsi TeXHOJOTHYECKUX TMporeccoB. llepeueHp M XapaKTepHUCTUKA OCHOBHBIX
CTaauii  TEXHOJOTMYECKOro IMpollecca COBPEMEHHOTO TMPOU3BOJCTBA  OHOMpenaparos.
TpeGoBanus K TPOU3BOJICTBY.

Tema 4. buonornueckasi 04MCTKA CTOYHBIX BOJ

OOmiasi xapakTepucTHKa CTOYHBIX BOJA; TpeOoBaHUs K uX ouncTke. OOmue mokazaTenu
3arpsi3HEHHOCTH CTOYHBIX BOJ. Kiaccuduxamuss meTonoB Ouonoruueckoit ouumctku. OOmume
MPUHLUIBI OYUCTKU CTOYHBIX BOJ M OPraHU3ALMU OYMCTHBIX COOPYKEHUU. XapaKTEpUCTUKA
OMOIICHO30B OYHCTHBIX COOPYXEHUU. MeTo/bl W OCHOBHBIC TIOKa3aTeld OHOJOTUYECKOU
OYUCTKH CTOYHBIX BOJ. OCHOBHBIE TEXHOJIOTUYECKUE CXEMbl OHOJOTHMYECKOW OYUCTKH U
KOHCTPYKIIMUA OYUCTHBIX COOPY>KEHUM.

Opranuzanus nporecca a3poOHON OMOIOTHYECKON OYMCTKU. YCIOBHs paboThl a3poOHOM
Ounonornueckor ouncTku. A3poTeHku. OKCUTeHKH. bBUoGuiIbTpHI.

Opranusanus Tmporecca aHa’poOHONW OHONOTMYECKOH OUYUCTKH. YCJIOBUS PabOTHI
aHa’pPOOHOI OMOJOTUYECKON OUUCTKH.

[TepepaboTka 1 yTUIM3aIMs aKTUBHOTO MJIa OYUCTHBIX COOPYKEHUH.

DepMEHTHBIE METO/IbI OYUCTKU CTOYHBIX BOJI.

buorexHonornyeckass O4YMCTKa CTOYHBIX BOJ BOJOPOCISIMA M BOJHBIMU PACTCHHUSIMH.
buonornyeckue mnpyasl ¢ MHUKPOBOAOPOCHSIMH. bHOIOTHMYEeCKHE NPYyIbl C BBICHIEH BOJIHOU
PaCTUTENBHOCTBIO.

Tema 5. BuHoOTexHOJIOrHYecKHe MeTOAbI IepepadoTKN TBepAbIX 0TX0/10B

[TepepaboTka pacTUTENBLHOTO CHIPhS M YIVICBOJCOACPIKAIIUX OTXOAOB B  OEJIOK
OJIHOKJIETOUYHBIX opraHu3moB. CunocoBanue. Komnoctuposanue mnoiesoe. KommnoctupoBanue B
OouopeakTopax. BepMmukomMmocTupoBaHUe.
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Tema 6. Buojornyeckasi pemeananus 3arpsi3HeHHbIX M0YB

OcoOeHHOCTH TIOYBEHHBIX CpeJ W OWOJOrM4YecKux mpoueccoB B mouBax. OCHOBHEIE
COBPEMEHHBIE MOAXO0/Ibl K TEXHOJIOTUN OMOJIOTUYECKON OYMCTKH ITOYB M MHKCHEPHBIC PEIICHUS.
Oco0eHHOCTH OYHCTKHU JIOHHBIX HJIOB U ocankoB. KomMmepueckue OuonpenapaTsl sl OYUCTKH
1OYB OT HE(pTH M HEPTENPOTYKTOB.

Tema 7. BuoTexHoJioruyeckasi 00padoTka a3ponpoMBbLIOPOCOB

ATtMocdepHble  3arps3HHTENH.  MeTOAbl  OYMCTKM  BO3/AyXa.  YCTQHOBKM IS
OMOTEXHOJIOTMYECKOW OYMCTKM Bo3Ayxa. buodpmubtpel. buockpy6bepsl. buopeakTopsl ¢
OTMBIBaeMbIM ciioeM. [TpuHImIEl paboThl.

Tema 8. buoreorexHoJ0rusi MeTaAJIJI0B

buornapomMeramnyprus. BelenaunBanue Kyd U OTBAJIOB. bakTepranbHOE BBIIIEIaYMBAHUE
(momzemHoe). BrlmenaynBaHue MHHEPAJbHBIX KOHIIGHTPATOB B ammaparax (4aHoBOE
BhINIE/IaunBanHue). brocopOuus MeTaioB U3 pacTBOPOB.

Tema 9. IIpou3BoacTBo GMONpenapaTos JJIf CeIbCKOI0 X03AicTBA

buonoruueckue cpencrsa 3allUThl PACTEHUM M 3aMEHbl XMMHUYECKUX IECTULUIOB.
TexHonoruu nojiyueHus: ¥ NpUMEHEHUs! OMOJIOTMYECKUX CPEACTB 3alllUThl PACTEHUN HAa OCHOBE
KUBBIX KJIETOK OaKTepuii, rpub0OB 1 BUPYCOB.

buonoruueckue ynodpenus. IIpon3zBoacTBo U nprMeHEHUeE.

Tema 10. TexHoornyeckasi 0MoIHepreTuKa
TexHonoruu nosyyenue 6uorasa. bBHOKOHBEpCHUs ¢ MOTyYeHUEM CIMPTA. YTIEBOJOPOIbI U3

6romaccel. OcoOOEHHOCTH Pa3BUTHUS HETPAAUIIMOHHON SHEpreTHKHU B Poccuu.

Tema 11. IlepcneKTHBBI IKOJIOTHYECKOH OMOTEXHOJIOTUHN

buopaznaraembie noiauMepsl. buonorndeckas nenuraudukanus u otOenka 1emunono3sl. OdnucTka
CTOYHBIX BOJI TPUOHBIMU IpenaparaMu U pepMeHTaMHu.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a0OPaTOPHBIX padoT

Ne Ne HaumenoBanne TpynoemkocTn OueHovHble dopmupyembie
n/H | pa3gena CeMUHAPOB, (uac.) cpeacraa KOMIIeTEeHIIUH
H TEMBI NMPaKTHYECKUX H Bcero N3 anx (MHIUKATOPDI)
Ja0opaTOpHBIX padoT | yacoB NMpaKTHYeCcKas *
MOATOTOBKA
1 2 3 4 5 6 7
1 | Tema2 Tema 2. HcToYyHMKH Hornan IIK-3
3 [Ipesenrtanus UK rre s
XUMHYECKOTO
3arps3HeHus 6nocgepsl HAK s
Tema 3 Tema 3. [Mucemennas nK-3
2 TexHomornueckue 2 paborta HIK ks
OCHOBBI TIOJTYYEHHUS HIK g 32
61OMacChl UK 135
MUKpPOOPTaHU3MOB ISt
MOTyYeHUS
OuorpemnaparoB TUTS
peMenanuu  TIPUPOIHBIX
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cpenl H UL CEeIBCKOTO
XO0351ICTBa

Tema 4 Tema 4, Pedepar MK-3
Buonornyeckas o4HCTKA 3 Jlokian HJIK k5.1
CTOYHBIX BOJ, IIpesenTanus HJIK 1k 3.2

Tema5 | Temas. Pedepar IK-3
BHOTEXHOIOrnYecKue 3 Jloknan UK k5.1
METO/Ibl IepepaboTKH IpeseHTauyst MK g 5.2
TBEPJIBIX OTXOJIOB

Tema6 | 10\ 6. Buonormiccxas Pedepar HH;( 3
peMeauanus 2 Hoxkian Hgl( Zi j;
3arps3HEHHBIX MOYB [MpesenTanms '

Temad | 1ova 9, ITpou3BOACTBO Pedepar 1IK-3
ouonpenaparoB TSt 3 Hoxkian Zﬁg ZI; j;
CEJILCKOT'O X035MCTBA [Ipe3enTanus K 3.3

Tema 10| 1. 14 10. Pegpepar T

HﬂK 1K 3.1

TexHoornyeckas 2 Jlokiman WK
OuosHepreTuKa [pesenTanus a2

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX
CTYJeHTaAMH B PaMKaXx caMocTosATebHOi padotsl (CPC)

Ha CaMOCTOATECJIbHOC H3YYCHUE

Ne ni/m Tema 3aganue dopmupyemas NAK
KOMIIETEHIIUS
Tema 1. Hayunsie IToaroroBka kK MUCHEMEHHOM
1 OCHOBBI PAITMOHATIEHOTO paboTte ¢ UCIOIL30BAHHEM T1K-3 MK ks
MPUPOAOIIONBL30BAHUSL U KOHCIEKTA JIEKIIUU U HIK ks

3KOJIOTHYECKOM
OMOTEXHOIOT U

PEKOMEHTyeMOU
JIUTEPATYPBHI.

N3yuuth TEOpETHUECKUI
MaTepual 1mo TeMe
«DKojoruyeckas
OMOTEXHOJIOTHS KaK HOBast
KOMIUIEKCHAsI OTPacCIib
JKOJIOTHMYECKH O€30MIaCHBIX
[IPOU3BOICTBY

II1MCEMEHHO OTBETUTH HA
BOIPOCHI:

«IIpuponHblie pecypcsl U UX
KJIACCU(UKAIUI,;
«ParnmonanpHOE
MIPUPOIOTIOTH30BAHUE)
«OCHOBHBIE dTaIbI
Pa3BHUTHUS IKOJIOTUIECKON
OMOTEXHOJIOTUIY

«ITyTtu co3nanus
9KOJIOTHYECKH 0€30MacHBIX
MIPOU3BOCTBY.
IMoaroroButh pedepar,
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AOKJIaJg 1 NPE3CHTALUIO.

Tewma 2. Uctounuku
XUMHYECKOTO
3arpsizHeHus onocdepsl

ITonroroBka K
MIPAKTUYECKOMY 3aHATHIO C
HCIOJIb30BaHUEM
KOHCIEKTa  JIeKUui U
PEKOMEHTyeMOU
JINTEPATYPBHI.

N3yuute  TeEOpeTHYECKUI
MaTepuai 1o TeMe:
«McTOYHUKN XUMHUYECKOTO
3arpsi3HeHus Onocdepn»

Hammucats pedepar,
MOJATOTOBUTH JOKJIAI U
IIPE3EHTALUIO 10 TEME
pedepara.
CaMOCTOSITENBHO U3YUYUTh
TEOPETHYECKHUI MaTepual
110 BOIIPOCY:

«O01me 3aKOHOMEPHOCTH
pacnpenesneHus
XUMHNUYECCKHUX
3arps3HAIOIINX BEIIECTB B
ouocdepe, myTH uX
MUrpanyvu 1
[IPEBPALLCHUS.

IK-3

Hﬂ]{ IIK 3.1
HJIK k3.2

Tema 3.
TexHoJIOrHYECKHE
OCHOBBI ITOJTyUEHUS
OHMoMacchl
MUKPOOPTaHU3MOB IS
MOJTyYEHUS
OuompenapaToB s
peMenuaIuu MpUpOTHBIX
Cpell ¥ JUIsl CEIbCKOTr0o
XO3siCTBA.

[ToaroroBka Kk NMCbMEHHOU
KOHTPOJIbHOM padore ¢
HCIIOJIb30BaHUEM
KOHCIIEKTA JICKIHA U
PEKOMEHTyeMO
JUTEpaTyphl HA TEMY:
«XapakTepUcTHKa
OCHOBHBIX CTaANN
TEXHOJIOTMYECKOTO
IIpoLecca COBPEMEHHOTO
MIPOM3BOJICTBA
Ouonpenaparos.
TpeboBanus k
IPOU3BOJCTBY.

[IK-3

MK 1.1
HJIK k3.2
Hﬂl{ IIK 3.3

Tema 4. buonoruueckast
OYHMCTKA CTOYHBIX BOJI

IloaroroBka K
MIPAKTHIECKOMY 3aHITHIO C
HCII0JIb30BaHUEM
KOHCIICKTa  JIGKIUU |
pEKOMEHTyeMOi
JIATEPATYPHL.

W3yunte  TeopeTuueckuit
Matepuan Mo CIEeIYIOUIUM
BOITPOCAM:

«O01re TPUHIIHITHI
OYHUCTKH CTOYHBIX BOJ U
OpraHU3aINHA OYHCTHBIX
COOPYKEHHI.

«OCHOBHEIC
TCXHOJIOTHYCCKUE CXEMBI

[K-3

MK 151
HﬂR IIK 3.2
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OMOJIOTUYECKON OYHCTKHU U
KOHCTPYKIIUM OYHCTHBIX
COOPYKEHUI».
«[lepepaboTka u
YTUIN3aLUs] AKTUBHOTO MIIa
OYHCTHBIX COOPYKESHHID».
«DepmeHTaTHBHBIE
METOJIbl OUUCTKH CTOYHBIX
BOI.
«buoTtexHonoru4ecKas
OUUCTKA  CTOYHBIX  BOJ
BOJAOPOCISIMH UM BOJHBIMHU
PACTCHHSIMI».
[oaroroButh pedepar,
JIOKJIJ] ¥ ITPE3EHTALHIO.

Tema 5.
BbrnorexHonornueckme
METO/IBI TTepepaboTKH
TBEPJIBIX OTXO/IOB

IlonroroBka Kk 3aHATHIO C
HCIOJIb30BaHUEM
KOHCIIEKTa  JIEKUUH U
PEKOMEHTyeMOU
JUTEPATYPHI.

M3yuute  TeopeTHuecKuil
MaTepuana Mo CJleIyIOIIUM
BOIIPOCAM:

«IlepepaboTka
PaCTUTCIIBLHOI'O CBIPb U
YTIEBOICOIEPIKAIINX
OTXOIOB B 0O€EJIOK
OJIHOKJIETOYHBIX
OpPTaHU3MOBY.
«CuocoBaHue».
«KomnoctrupoBanue»
TI0JIEBOE»
«KomnoctupoBanue B
OuopeakTopax».
«BepMUKOMITOCTUPOBAaHUE)»
[oaroroBuTthk pedepar,
JIOKJIaJ1 ¥ [TPE3EHTALHIO.

[1K-3

MK 151
MK 11c5.2

Tema 6. buonoruueckast
peMeuanus
3arps3HEHHBIX TOYB

[ToaroroBka k
MIPAKTUUECKOMY 3aHSITHIO
C UCIIOJIb30BaHUEM
KOHCIIEKTA JISKIIUU U
pEKOMEHTyEMOH
JIATEPATYPHL.

N3yunts TeopeTnueckuit
MaTepHua 1Mo CJICTyOITIM
BOITPOCAM:

«OCHOBHBIE COBPEMEHHBIE
ITOIXOJTBI K TEXHOJIOTUN
OMOJIOTHYECKON OUUCTKH
[I0YB ¥ MH)KEHEPHBIE
PEIICHUSD.
«OcobEHHOCTH OYNCTKH
JIOHHBIX WJIOB M OCAJIKOBY.
«Kommepueckue
Ouonpenaparsl Uit

[K-3

MK 151
HﬂR IIK 3.2
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OYHUCTKH TI0YB OT HePTH U
HE(TEIPOTYKTOBY.
[ToaroroButs pedepar,
JOKJIaJl ¥ [IPE3EHTAIHIO.

Tema 7. IloaroroBka K MUChbMEHHOM I1K-3 WK ks
BbrnorexHnonoruueckas paboTe ¢ HCIOJIb30BaHUEM HIK k3.2
00paboTka KOHCIIEKTa  JIGKITMH |
a’pOTNPOMBBIOPOCOB PEKOMEHTyeMOM

JIUTEPATYPBHIL.

MN3yuute  TeopeTHYeCKUil

MaTepuan 1o CIETYIOIIUM

BOIIPOCAM:

«ATMocdepHBIe

3arpsI3HUTEITN.

«MeTtonbl OYHMCTKH

BO3TyXay.

«Y CcTaHOBKHU IS

OMOTEXHOJIOTHYECKOM

OYHCTKH BO3IIyXa.

bruodunsTphI

Bbrockpy066epsrI.

buopeakropst c

OTMBIBAEMBIM CIIOEM)).
Tema 8. IToaroroBka kK MUCHEMEHHOMI T1IK-3 HIK ks
buoreorexHomorus pabote ¢ HCIOJIb30BaHUEM WK ks
METAILJIOB KOHCIIEKTa  JICKIUK U

PEKOMEHTyeMOn

JIUTEPATYPHI.

N3yuute  TEOpeTHYECKUI

MaTepuaj I0 CJIEIyOIIHM

BOIIpOCaM:

«buoruapomeramnyprus.

«BpimenaunBanue Kyd u

OTBAJIOB».

«bakrepuanpHoe

BBILICTAYUBAHUE

(momzemMHOE)».

«BprllenauynBanue

MHWHEPAITBHBIX

KOHILIEHTPATOB B

anmnaparax (uaHoBoe

BBIILIETIAYUBAHUE)».

«buocopbmusi MeTamioB

W3 pacCTBOPOBY.
Tewma 9. [IpousBoacTso IToxroroska K TIK-3 UK rre s
Ouonpenaparos Juis IIPAKTUYECKOMY 3aHATHUIO C HIIK g 5.2
CEIBLCKOT0 XO035MCTBA HMCMOJb30BAHUEM HIK g 33

KOHCIIEKTa  JIGKIIMH |

peKOMEHTyeMOoi

JIATEPATYPHL.

M3yunth  TeopeTHUECKUi
MaTtepuan Mo CIEIYIOIIUM
BOMIpOCaMm:
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«TexHonoruu NOJIyYCHUS U
MIPUMEHCHUS
OMOJIOTHYECKHX  CPEICTB
3alIUTHl  pacTeHHH  Ha
OCHOBE JKHBBIX  KIJIETOK
OakTepui, rpubdoB u
BHPYCOB.

«[IpousBoacTBO 1
MpUMEHECHUE
OHMOIOTHYECKUX
yIIOOPEHUI».

[oaroroBuTts pedepar,
JIOKJIQJT ¥ TTPE3CHTAIIHUIO.

10

Tema 10.
TexHonornueckas
OmodPHepreTHKa

IToaroroska K
MPAaKTUIECKOMY 3aHSTHIO C
HCTIONTb30BaHUEM
KOHCIIEKTa  JIEKIUH U
PEKOMEHTyeMOU
JTUTEPATYPHI.

M3yuute  TeopeTuuecKuit
MaTepuajg 1o CJIeXyOIINM
BOIIpOCaM:

«TexHoNMOrNM MOITy4eHIE
omorazay.

«buokonsepcus ¢
MOJIyYEHUEM CITUPTA».
«YTIIeBOAOPOIBI U3
oromacce».

«OCco0EHHOCTH pa3BUTHS
HETPaJAULIMOHHOMN
sHepreTHku B Poccumy.
[MoaroroBuTthk pedepar,
JIOKJIA]] ¥ TIPE3CHTAIHIO.

[1K-3

HJIK k5.1
HﬂR 1IK 3.2

11

Tema 11. IlepcriekTUBBI
3KOJIOTUYECKOMN
OHMOTEXHOJIOTHH

IloaroroBka K MUCHbMEHHOMN
pabote ¢ HCIOJIb30BAaHUEM
KOHCIIEKTa  JIGKIUH  H
PEKOMEHTyeMOn
JIUTEPATYPHI.

N3yuute  TeOpeTHUECKUIl
MaTepuan Io CIEIyOIIUM
BOIIPOCaM:
«buopasznaraemelie
TIOJINMEPBD.
«buongoruueckas
JeTUTHA(UKAITAS u
OTOCNIKA  LIEIIIOJIO3BI.
«O4YNCTKAa CTOYHBIX BOJI
IrpUOHBIMU TIpemapaTamMu
1 (hepMEHTaMI.

[1K-3

HJIK k5.1
HJIK k3.2
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4.4, MeToauyeckue yKa3aHHsi M0 OPraHM3alMH CAMOCTOSITEJbHOI PadoThI
CTY/€eHTOB

CaMocTosiTenbHasi paboTa CTYIEHTOB SIBJISETCSI COCTAaBHOM 4acThi0 y4eOHOro Impoliecca u
UMEeT LEeNbI0 3aKpelyIeHue W YIIyOJieHHWe TONYYEeHHBIX 3HAHMM M HAaBBIKOB, IOHCK U
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TaKXe BBINOJHEHUE Y4YEOHBIX 3aJaHul, MOJArOTOBKY K
NPECTOSIINM 3aHATHAM, 3a4€TaM U IK3aMEHaM.

Jlyis opraHu3aii CaMOCTOSITENIbHOM paboThl MO AMCHUILIUHE «IKOOMOTEXHOJIOTHUS»
UCTIONIB3YIOTCS CIIEAYIOIHe (hOPMBI CAMOCTOSTEIBHOU yueOHOU PaboThI:

- PaGota HaJ KOHCIIEKTOM JIEKIIUH.

- [Ton6op, n3yueHue, aHaau3 pEeKOMEHJOBAHHOW JIUTEPATYPHI.

- CaMOCTOSITETbHOE N3YUEHHE OT/IEIbHBIX TeM, aparpadoB, HE U3JI0)KEHHBIX B JICKIIUU.

- IloaroroBka K MpPaKTUYECKOMY 3aHSATHIO COCTOMT B TEOPETHYECKOW MOJATOTOBKE M
BBIMIOJTHEHUH MTPAKTUYECKHUX 33aJJaHUI (OTBETHI HA BOIIPOCHI U T.J.).

- Hanimcanue pedepaToB, MOArOTOBKA JTOKIAI0B.

- [ToaroroBka k TeCTUPOBAHUIO.

- [TonroroBka k 3a4ery.

Iucomennvie pabomei. [ M3ydeHus TeM, HE U3IIOKEHHBIX B JIGKIIMH, PEKOMEHIYEeTCS
UCTIOJIF30BaTh OCHOBHYIO M JIOTIOJIHUTEIIBHYIO JINTEPATYPY, & TAKKE UCTOUYHUKH, HaliIEHHBIE TIPH
MOMOIIM WH(OPMALIMOHHO-CIIPABOYHBIX M TOMCKOBBIX CHCTEM. J[Is 3akpersieHus Marepuana
pEeKOMEHAyeTCs  JenaTh KpaTKWe KOHCIEKThl 1o TeMe. B pamMkax JIUCIHIUTMHBI
«IKOOMOTEXHONOTHS» TaKXKe MPEIyCMOTPEHO BBHIMOJHEHHE MHCbMEHHBIX padoOT, B KOTOPBIX
CTYACHTHI JOJDKHBI JaTh OTBETHI HA BOMPOCHL. KadecTBO BBHIMONHEHHON pabOTHl OLIEHUBACTCS B
xoJie 00CYX/IeHUSI JaHHBIX BOIPOCOB IPU NMPOBEACHUM KOJUIOKBHYMa MO COOTBETCTBYIOLICH
TEMe.

Pegepam — popma nmucbMeHHOH pabOTBHI, KOTOPYIO PEKOMEHJIYETCS MPUMEHSTh MpU
OCBOEHUU BApUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasnser
co0OM KpaTKoe U3JI0KEHUE COJICpKaHUs HayYHBIX TPYJOB, JIUTEPATYPHI MO ONPEICICHHON TeMe.
O6nem pedeparta MoxkeT aocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecsna. IloarotoBka pedepara mojapa3yMeBaeT CaMOCTOSTENbHOE M3Yy4YEeHUE
CTYZICHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHWUKOB, MOHOTpaduii, HaydHBIX
crarel M T.A.) MO ONpeAeia€HHOM Teme, He paccMaTpuBaeMoOd MOAPOOHO Ha JIEKIHH,
CHCTEMaTH3aIMI0 MaTepraia M KpaTkoe ero usjioxenue. Llens Hanucanus pedepara — npuBuTHe
CTYJICHTY HaBBIKOB KPAaTKOTO U JJAKOHUYHOTO MPEJCTaBIEHUsI COOpaHHBIX MaTepuaioB U (PaKTOB
B COOTBETCTBHH C TPEOOBAHUSAMH, IPEIBIBISIEMBIMI K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIIOYAET:

- TutrynsHBIM TUCT.

- Coznepxanue.

- Beenenue, rie kpatko Gpopmynupyercs mpodiema, ek U 3a1a4u pedepara.

- OcHOBHasl 4acTh PabOThl COCTOMT W3 HECKOJBKUX pa3fesioB, B KOTOPBIX H3JIaraercs
CyTbh TEMBI pedepara.

- 3aKII04YeHHE.

- CIMCOK HCIONTb30BAHHOM JTUTEPATYPHI.

IIpu odopmnenun pedepara cieayeT NPHUIEPKUBATHCI TEXHUYECKUX TpeOOBaHUH,
NpeIbsABISEMBIX K pedpepaTaM U KypcOBbIM paboTaM, UMEIOIINXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- OmeHka «OTJIWYHO» BBICTABISIETCS B TOM cllyyae, e€clii B pedepare MOIHOCTHIO
packpeiTa TeMa, MPOAHAIU3MPOBAHO COBPEMEHHOE COCTOSHHE BOIIPOCA, MaTepuan HM3JI0KEH
JIOTUYHO, TOCJEN0BaTENbHO, NpuBeneHO He MeHee 10 IUTepaTypHBIX MCTOYHUKOB (Cpenu
KOTOPBIX MpeodIaaeT IuTepaTypa 3a nmocieanue 5 yer), pegepat ohopMieH B COOTBETCTBHH C
TEXHUYECKUMHU TPeOOBaHUSIMHU, MTPEIBSABIIEMBIMH K TAKOT'O pojJa paboTam.
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- O1eHka «XOpoIIo» - TeMa PacKphITa, MPUBEACHO JOCTATOYHOE KOJIWYECTBO MaTepHuaa,
HO MPHU 3TOM MaTepUal B HEJOCTATOYHOHM CTENEHU MPOAHAIM3HPOBAH aBTOPOM, OPOpPMIICHUE
pedepaTa COOTBETCTBYET TEXHUYCCKUM TPEOOBAHUSIM.

- OueHka «yJOBJIETBOPUTEIBLHO» - TEMA PACKpbITa MOBEPXHOCTHO, MaTepUasl MPUBEICH
KakK MpocTasi KOHCTaTalus (akToB, HE MPOaHATM3UPOBaH, B 0(pOPMIICHUH UMEIOTCSI TEXHUYECKUE
HEJIOCTATKH, CIUCOK JIMTEPATYPHI COACPKUT MEHEE 5 UCTOUYHUKOB.

- O1eHKa «HEYIOBJICTBOPUTEIHLHO» - TEMa HE PACKPhITA, CKYJIHBI 00hEM MPUBEICHHBIX
MaTepHUaoB.

Yemuoiti 0oknao — 310 coobmieHue B TedeHwe 10-15 MuH, B KOTOPOM CTYACHT B
JAKOHUYHOU (popMe MOIHKEH M3II0KHUTh MaTepual MO COOTBETCTBYIOMIEH TeMe, MPUICPKUBAsCh
CIICMYIONIEro IUIaHAa: BBEJACHUE, OCHOBHAs 4YacTh, 3akiroueHue. Jlokiman CcompoBOXKIAETCS
MPE3CHTALMEH, OTPAXKAIOIIEH OCHOBHBIE TMOJIOKEHHS 110 COOTBETCTBYIOIIEH TeMeE, BKIIOYAIOIIEH
HarJsiHble MaTtepuanbl (cxembl, Ta0muibl, Goto u T.4.). Ilo OKOHUaHWM NOKIaAa CTYIOEHTY
33/IaI0T BOIIPOCHI, KaK IMpErnojaBaTesib, TaK U CTYJAEHTHI, HA KOTOpPbIE JOKJIAAUYUK JOJKEH JaTh
HCYEPITBIBAOIINE OTBETHI.

Kpurepuu onieHuBaHust yCTHOTO JOKJIaa:

- Onenka «OTIMYHO». B 1OKIane MOJHOCTBHIO PACKpBITA TEeMa, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSTHME BOMPOCA; CTYACHT CBOOOJHO BIAJCET MAaTepUalioM, H3JaraeT ero
JIOTUYHO, TIOCJEI0BATENbHO, JIAKOHUYHO, COONIOAasi OCHOBHBbIC IMpaBWJIa KYJIbTYPhl PEUH.
Jloknaa compoBOXKAAETCS MPE3CHTAIMEH, KOTOpasi OTpakaeT OCHOBHBIC TOJIOKCHHS OKJajaa,
MIPE3CHTAIUS COCTaBJIEHA TPAMOTHO C COOJIFOJICHHEM OOIIMX TPeOOBaHMM, MPaBUil MIPU(PTOBOTO
oopMIICHHS, TIOJIa4l TPaPUIECKOro MaTepuaia, MMEIOTCS CCHUIKM Ha MPUBEIACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIUCOK MCIOIB30BaHHOM nuTepatyphl. [Ipu obcyxaennn
JOKJaZa CTYACHT JlaeT HWCYEPIBIBAIOIINE, apTyMEHTHUPOBAHHBIEC, KOPPEKTHBIE OTBETHI Ha
BOTIPOCHL.

- OreHka «xopotio». Tema pacKkpsiTa, TPUBEIACHO JOCTATOYHOE KOJUYECTBO MaTepHuaa,
HO MPHU ATOM MaTepHal B HEJOCTATOYHOM CTETEeHU MpoaHaTH3upoBaH aBTopoM. [IpeseHranus He
B TIOJIHOM CTENEHU COOTBETCTBYET OOIIMM TpeOoBaHUsM. OTBETHI CTYJI€HTa HE Ha BCE BOIPOCHI
SBIISIOTCS UCYEPIBIBAIOIINME U apTyMEHTUPOBAHHBIMHU.

- OreHKa «yIOBIETBOPUTEILHO». TeMa pacKpbiTa HE MOJHO, MaTepual MPUBEACH Kak
mpocTtas KOHCTaTamusi (akToB, HE MPOAHAIU3HPOBAH, CTYACHT MOKAa3bIBA€T MOBEPXHOCTHHIE
3HAHUA. [Tpe3eHTaMsi YaCTUYHO COOTBETCTBYET YCTAaHOBIEHHBIM TpeboBanusM. [Ipu
0o0CYXXJIEeHUH MOKJIaJa CTYACHT HE BCErja JaeT MpaBUJIbHbIC, HCYEPIBIBAIOIINE OTBETHl Ha
3a/1aBa€MbI€ BOIIPOCHI.

- OreHka «HEYIOBJIETBOPUTEIBHOY». TeMa JoKiaga HE pPacKpbITa, CKYIHBIA 00beM
MIPUBEJICHHBIX MaTEpUaJIOB; MPE3CHTAMs OTCYTCTBYET. [Ipu 00CyX)AeHUU JOKIana CTYJAEHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33/IaHHBIM BOIIPOCAM.

4.5. TlpumepHasi TeMAaTHKa KYPCOBBIX PpadoT (MPOEKTOB): HE IPEayCMOTPEHBI
y4€OHBIM TIITAHOM.

V. YYEBHO-METOAUYECKOE 1 THOOPMAILIMOHHOE
OBECHHEYEHUE JUCHUIIJIMHBI

a)liepeyeHb JUTEPATYPbl
- OCHOBHas JIUTEpaATypa

1. OcHOBBI MHUKPOOHMOJIOTHH U SKOJOTHUECKOW OMOTEXHOJOTUM [DJIEKTPOHHBIN pecypc| :
yue6. nocobue / b. C. Kcenodonton. — 9BK. — M. : Uudpa-M, 2015. — Pexxum nocryna :
OU3 «bubnmorex». — Heorpanuu. Jloctym.
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- IOTIOJTHUTEIIbHAS JINTEpaTypa
1. buorexnomnorus. OCHOBBI TEXHHYECKOH MHKpoOuomoruu. MuUKpoOHOIOTHYECKHE
npenaparbl B paCTCHUEBOACTBE M 3antuTe pactenuii [ Tekct] : yued mocodue / T. A. I'unb,

T. ®@. Kazapunosa, H.H. /Imutpues u np. — Upkyrck : U3g-Bo UpI'CXA, 2006. — 95 c.

2. EropoBa T.A. OcnoBbl Oumotrexnosnoruu / T. A. Eropoa, C. M. KnynoBa, E. A.

Kunyxuna. — M.: Axkagemus, 2006. — 208 c.

3. CanosapoBa B. Il. Dxo010ro-0MOTEXHOJIOTHYECKUE OCHOBBI KOHBEPCHUU PACTUTEIBHBIX
cyoctparos / B. I1. CanoBapoga, FO. I1. Koznos. — M. : U3nar. lom «Dueprus», 2007. —

543 c.

4. Dxonorust mukpoopranu3moB / Ilox pen.. A. M. Herpycosa. — M. : Akanemus, 2004. —

267 c.

0) 6a3pbl JaHHBIX, HHPOPMALHOHHO-CIPABOYHbIE U MONCKOBbIE CHCTEMBI

1. Hayunas Dnextponnas bubmuoreka http://www.e-library.ru

2. ndopmanmonHas cucrema «EquHoe OKHO JocTyna K 00pa3oBaTeIbHBIM pecypcamy»
(http://window.edu.ru)

3. DBC «IOPAMT». Anpec moctyna: https://www.biblio-online.ru/

4. http://www.fptl.ru/biblioteka/biotehnologiya.html

5. http://mww.medbook.net.ru/010512.shtml

6. Coro3 00pa3oBarenbHBIX CalTOB - EcTecTBeHHbIE HAYKU

7. http://tusearch.blogspot.com - Tlowck 37IEKTPOHHBIX KHHT, ITyOJHMKAIUi, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HbIX IEKTPOHHBIX OMOIHOTEK.

8. Google Scholar —ITouckoBas cucTema 1Mo HayYHOH JIMTEpATypE.

9. Science Research Portal - Hayunas mouCKOBas CHCTEMa, OCYIIECTBIAIOIIAS
MIOJTHOTEKCTOBBIM TOMCK B JKypHAJIaX MHOTHX KPYIHBIX HAYYHBIX H3/aTENIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer cratbu W JAOKYMEHTHI B
OTKpPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHo-1a60paTopHoe 000py10BaHue:

Aynutopus  Ans  TPOBEICHHS  3aHATHA  JIGKIIMOHHOTO  THma:  o0opyaoBaHa
CIelMaTu3UpOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHUYECKUMHU
cpenctBamu o0yueHus: mpoektop Epson EB-X03, mocka mapkepHas; y4eOHO-HArIsIHBIMU
ocoOMsAMH, 00ECTEUNBAIOIIMMHA TEMATUYECKHE WIUTIOCTPAIlUH 110 JAUCIUIUIMHE: TPE3eHTAuN
M0 TeMaM IIPOTrPaMMBI.

AymuTtopuss  JUIS  TIPOBEACHWS  3aHATUH  MPAKTHYECKOTO0  THMAa:  00OpyHdOBaHA
crienManu3upoBaHHoi (y4eOHoOM) MeOenpto Ha 10 mocazouHBIX MeCT; JOCKOH MEeNOBOM;
TEXHUYECKUMHU cpeAcTBaMU o0y4yeHus:: mpoekrop BenQ MSS521P  yuyeOGHO-HarmsgHpIMu
MOCOOHSIMU: MPE3EHTAIUH 110 TeMaM IIPOTPAMMBEI.

KommerotepHslii kimace (y4eOHast ayauTOpHs) Ui TPYIIOBBIX W HWHJIWBHIYAJTbHBIX
KOHCYJIbTAIlMi, TEKYyIIEro KOHTPOJS H TPOMEKYTOUHOM aTTecTaluu, OpraHU3aluu
CaMOCTOSITEIbHOW paboThI: ayauTOpHs 000pyAOBaHa CHEIUaTu3UPOBaHHON (yueOHOIT) MeOenbio
Ha 20 mOCaJO4YHBIX MECT, IOCKOM MeNoBOi; 000pynoBaHa TEXHUYECKMMHU CpPEACTBAMHU
o0ydeHust: cuctemMHsbIin 010k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemHsbIif 610K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cuctemusiii 61mok PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoroO10K IRU T2105P — 2 miT.; cucremubiii 6510k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mT.; cuctemubrii 6ok Pentium G3250, monuTop Samsung T200 HD — 1 m.;
cucteMHbIi 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemHusbli 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoexktop BenQ MX503; skpan ScreenVtdiaEcot.



25

C HeorpaHM4eHHBIM JOCTYNOM K ceTu VHTepHeT u obecredeHHeM J0CTyla B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly OpraHU3alllu.

[lomemenne g XpaHeHHsT W OPOMUIAKTHYECKOTO OOCIY:KHBaHUS Y4eOHOTO
00OpyIOBaHUs: ayqUTOpUs 00OpyIOBaHA CHEIHMAIM3UPOBAHHON MeOenbl0 Ha 3 MOCAJTOYHBIX
Mmecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpammHoe obecrneueHue:
Kaspersky Endpoint Security ans ousneca - Ctannaptheiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 omHOBpeMeHHBIX noAKIoueHHit) 1 Mactep-komiuiekt (ACT-Maker n
ACT-Converter).

6.3. TexHnuyeckue M JIeKTPOHHBbIE CPeACTBA:
[Ipe3eHTannu no BceM TemMaM Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

JUis  OCBOEHHUS  JUCHMIUIMHBI  «OKOOMOTEXHOJOTMsS»  MPHUMEHSIOTCS  CIeNyrolue
00pa3oBaTebHbIC TEXHOJIOTHH:

- Ungpopmayuonnas nexyus. JIekuus — 3To CKaToe U3JI0KEHUE OCHOBHBIX HAyYHBIX (DAKTOB,
YTO sABJIsIETCS 0a30M IS aHAIM3a PACCYKICHHMA, OT[CHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3OBbIBaTh YCTHYIO M IHCHbMEHHYIO
MH(}OpPMaLIMIO B BU3YAJIbHYIO OpMY, UTO QOPMUPYET Y HUX MPOPECCHOHAIBHOE MBIIIIEHUE 3a
CUeT CHUCTEeMaTHU3allMd M BbIIEJCHUS Haubojee 3HAYMMbIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyuyeHHMs. 3ajadya IpernojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HarIsAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CJIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIOTCS HOCUTENISIMU
uH(popManuu (CXeMbl, pUCYHKH, CIANABI-TIPE3EHTALNUHU, U T.I1.). DTOT BUJ JIEKIIUU Jy4Ill€ BCETO
MCII0JIb30BAaTh Ha JTalle BBEACHUSI CTYIEHTOB B HOBBIH pa3Jien, TEMY JUCLIUILINHEL.

- [Ipobnemnas nexyus. B otnuune oT copepkaHusi UHYOPMaIMOHHON JIEKIIUH, KOTOPOe
IpeUIaraeTcsl IMpenojaBaTeIeM B BHJAE HM3BECTHOIO, MOMJIEKALIETO JIUIIb 3allOMUHAHHIO
MaTepuaia, Ha TpPOOJEeMHOM JIEKIMM HOBOE 3HAHUE BBOJUTCS KaK HEU3BECTHOE IS
oOyuaromuxcs. [IpoGnemHast Jekuus HadMHaeTCsl C BONPOCOB, C MOCTAHOBKM MPOOJIEMBI,
KOTOPYIO B XOJI€ M3JIOKEHMs] MaTepuana HEoOXOJUMO peluTh. JIekuus cTpouTcs TakuM
0o0pa3oM, YTO MO3HAaHHUS OOYYaroIIErocs: MPUOIMKAIOTCS K TOMCKOBOM, HCCIEI0BATENbCKOM
JEeSATENIbHOCTH. 3/1eCh YYacCTBYIOT MBIIIJIEHHE 00YYaromerocsi U ero JUYHOCTHOE OTHOUIEHHE K
yCBauBaEMOMY MaTepHaiy.

- Jlexyusa-6eceoa. llpenmomaraeT HEMOCPEACTBEHHBI KOHTAaKT TMIPETOJaBaTeNs C
ayautopueil. IIpenmyIiecTBo JeKIuu-0ece/lbl COCTOUT B TOM, YTO OHA MO3BOJISET MPHUBIEKATH
BHHUMaHUE CTYJIEHTOB K HauOoJiee BaKHBIM BONPOCAM TEMBbI, ONPEENSITh COJAEpKaHUE U TEMII
U3JI0KEeHUs1 y4eOHOro MaTepralia ¢ yueToM 0COOEHHOCTEH CTYACHTOB.

- [Ipakmuueckue 3auamusi — 3TO 3aHATHE, IPOBOJAUMOE 0] PYKOBOJCTBOM IpenojaBaTes
B y4eOHOH ayIuUTOpPHM, HAINPaBICHHOE Ha YIIIyOJeHHE HAayYHO-TEOPETHYECKHX 3HAHUU U
OBJIaJICHUE OIpEAENEHHBIMU METOJaMH CaMOCTOSITENbHON paboThl, KoTOopoe (opMUpyeT
npakTudeckue ymeHus. OaHoi u3 GpopM NpakTHUYECKUX 3aHATUH B By3€ SIBJISIETCS CEMUHAP.

- Cemunap-uccneoosanue. TEXHOIOTHS MPOBEAECHUS TAaKOrO CEMHMHapa MOXET ObITh
pa3iIM4yHOM, B 3aBUCUMOCTH OT TOIO, KaKOM METOJ 3aJ0KE€H B €ro OCHOBY. B pamkax
JUCLUIUIMHBL «OKOOMOTEXHOJIOTHUA» MPOBOAUTCA CEMHMHAp C MOATOTOBKOW M 3aCiyIIMBaHUEM
pedepaToB Mo akTyalbHBIM MTPOOJIEMaM TEOPHH U MPAKTUKU U MOCIIETYIOIUM X 00CYKICHUEM.
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- Konnoxeuymsl — BUIl y4€OHOTO 3aHSTHS, IIPOBOJUMOTO C IEJIBI0 IPOBEPKH M OIICHUBAHUS
3HaHUH ydammxcs. KoIJOKBHYM MOXXET NpPOBOJAUTHCS B (OpME WHAMBUIYAITbHOH Oecenl
npernojiaBaTelsi Co CTYACHTOM HIIM KaK MacCOBBIH ompoc. B Xome rpynmoBoro oOCyxaeHUs
CTYACHTBI y4yaTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHHUS IO ONPEAEICHHOMY BOIPOCY, 3allUINATh
CBOC MHEHHE, TPUMEHSISl 3HAHUS, TIOJIyYCHHbIE Ha 3aHATHSX 110 IpeaMeTy. B Xo/1e KowokBruyma
TaKXKe TNpOBepsIOTCS pedeparbl, Apyrue NHCbMEHHBbIE padOThl CTYACHTOB, MPOBOIUTCS
3aCITyIIMBaHUE JTOKIIAIOB.

- CamocmosamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- Hucmanyuonnvlie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAHIIMOHHBIMH
00pa3oBaTeNbHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa30oBaTeIbHbIE TEXHOJIOIHH, PEaln3yeMble
B OCHOBHOM C IIPHUMEHEHHEM MH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHMn
JVCIUATUTMHBL « DKOOMOTEXHOJIOTUS» UCTIONB3YIOTCS CIIEAYIOIINE TEXHOIOTHU:

" KelicoBas TEXHOJNOTHMs — (¢opMa JUCTAHIMOHHOTO OOYYeHHUs, OCHOBAaHHAas Ha
NPEOCTaBICHNH O0ydJarommMcs HH(OPMAIIMOHHBIX 00pa30BaTENbHBIX PECYPCOB B  BHIE
CHCIUATM3UPOBAHHBIX HA0OOPOB Y4eOHO-METOJMYECKHX KOMIUIGKCOB C  HCIIOJIb30BaHHEM
pa3IUYHbBIX BUJIOB HOcUTeNeH nHpopMauu (Keicos);

" WHTCPHET-TEXHOJIOTHS — CIIOCOO TUCTAHIMOHHOW Iepeqadynd WHPOpPMAIlUU, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00ATBHBIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEH sl 0OecreueHus: J0CTyna
oOy4aromuxcsi K WH(POPMALMOHHBIM 00pa30BaTelIbHBIM pecypcaM H Ui (OPMHPOBAHUS
COBOKYITHOCTH METOJUYECKUX, OPTaHU3AIMOHHBIX, TEXHUYECKHX W MPOrPaMMHBIX CPEICTB
peanu3ali W YIpPaBICHHUS Y4eOHBIM MPOIIECCOM HE3aBUCHMMO OT MECTa HaXOXJCHUS €ro
cyobektoB. Mcnonb3yercss O0pasoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA N
MMPOMEXYTOYHOM ATTECTAIINA

Ouenouubw mamepuaiibl 0/151 6X00H020 KormpoJin

B kauectBe OLCHOYHBIX CPCACTB JJiI BXOAHOI'O KOHTPOJIA OHLCHKH YPOBHSA 3HAHHI
CTYACHTOB HUCIIOJNB3YIOTCA TECTbl C OTKPBITBIMHA BOIIPOCAMH. B nponecce TECTUPOBAHUA
OLCHUBACTCA YPOBCHL BJIAACHUA 0a30BEIMH 3HAHUSIMHU, YMCHUAMU, HaBbIKaMH, HGO6XOI[I/IMI>IMI/I
JJIA Hadalia O6y‘leHI/IH IO JUCHUIIIIMHC <<3KO6I/IOTCXHOJ'IOFI/IH», OIPEACIIICTCA CTCIICHD BJIAICHUA
HOBBIM MaTCpHUaioM 0 Ha4daJia €ro U3yUCHUA.

Ouenounvie mamepuanvl MmMeKyuie20 KOHMPOJA (POPMUPYIOMCA 8 COOMEEMCHEUU C
JIHA ynugepcumema

B pamkax guctumumHbl «OKOOMOTEXHOJIOTHS» HCIHOJB3YIOTCSA —Ccieayrone  (HopMbl
TEKYIIIeTr0 KOHTPOJIS:

- MUChbMEHHAas paboTa;

- pedpepar;

- IOKJIa

- KOHTPOJIb CAMOCTOSITEIIbHON paboTHI.

DOH/1 OIICHOYHBIX CPEJICTB BKIIOYAET!

- TEMaTUKa ¥ MaTepUAITbI 3a/IaHHH,

- IepeYeHb TeM pedepaToB/IOKIaI0B,

- BOIIPOCHI JyTs camocTositensHoro nzydenus (CPC)
- BOTIPOCHI ¥ OUJIETHI JUIS 3a4€eTa,

- KpUTEPHUH OIICHKH 3HAHWH CTYICHTOB.
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HaznaueHue o1ieHOUHBIX CPENICTB: BBIABUTH chopmupoBaHHOCTH KoMrieTeHIuu [1K-3 (cMm. 1.

1)

I[eMOHCTpaIII/IOHHLIe BapUaHTBI TECTOB JISl TEKYHICI0O KOHTPOJIA

1. O6namaroT 1 NIPUPOAHBIC ITAMMbBI MEKPOOPTaHU3MOB CIIOCOOHOCTBIO BBIJCITSATH U
HaKaIJIMBaTh B MUTATEIBHON cpezie OOJIBIIOE KOJIMYECTBO MTPOTYKTOB?
o obmagaroT
o He obiamaroT
O  TOJBKO HEKOTOpHIE
2. B 4em mposBusercs pe3ynbTaT MYTallMid NPH CEJICKIUH MHUKPOOPTraHU3MOB —
MIPOAYIICHTOB MPAKTHUECKN BaKHBIX BEIIECTB?
O TOBBIIICHHE YPOBHS CHHTE3a (PEPMEHTOB M UX aKTUBHOCTH
MOBBIIIIEHNE CKOPOCTH MOTJIOMIEHHSI ¥ yTHIIM3AlUHU cyOCcTpaTa KIETKOM
00a BapuaHTa
. UcTouHnKkH yriiepoaa it BRIpauBaHUsi MUKPOOPTaHU3MOB
KpaxmaJ, Mejacca, THApOoIn3ar Oenka
CoeBasi MyKa, pbIOHAsI MyKa, Kpaxma
KpaxmaJ, Mejacca, eJUII0I03a, METaHO
. @epmeHTalUs — 3TO MPOLIECC
BBIPALIMBAHHSI MUKPOOPTaHU3MOB
nojy4eHrne GepMeHTOB
MHaKTHBaLUs (EPMEHTOB
. Oynkumu OuopeakTopa — pepmMeHTepa
HE JIONyCcKaTh HH(UIMPOBAHUS BHEIIHEH Cpe/ibl
BO3MOXXHOCTH BBEJICHHSI CyOCTpaTa U KUCIOpoIa
o0a BapuaHTa

O 0O O W»wwOoO OO P00 O WO O

Tembl pedepaToB

1. MukpoOHble 3emiiey100pUTeNbHbIE NTpenapaThl U UX UCIOJIb30BaHUE B CEIBCKOM
XO34UCTBE.

2. Hcnonp3oBaHne MHKPOOHBIX MIpernapatoB s OOpbObl C HacEKOMBIMHU-
BPEIUTEISIMHU.
[Toryuenue 6uorasa U3 OTXO0B.
Muxkpoopranusmsl — gectpyktopsl THO.
[Touck 1 0TOOP TEPpMOPUIBEHBIX MUKPOOPTaHU3MOB — ITPOYLIEHTOB TUPOIIA3.
JIuna3pl MUKpOOPTaHNU3MOB U UX IPUMEHEHHE.
[TepcniekTUBBI OGMOTEXHOIOTHH B 00JIACTH OXPaHbI OKPYKAIOIIEH CPEIbI.
ITpon3BOACTBO 3TUIIOBOTO CIMPTA B KAYECTBE TOIINBA.
[Tomyyenue numeBoro Oenka.
0.  Hosble moaxoabl K OYHUCTKE CTOYHBIX BOJI
11. [Tyt co3manus 2KOJIOTHYECKU O€30TaCHBIX TPOU3BOJICTB.

POONO U AW

IIpuMepHBIii CIIUCOK BONPOCOB K 3a4eTy
1. DKonoruueckas OMOTEXHOIOTHS KaK HOBasl KOMILIEKCHAS OTpaciib 5KOJIOTHYCCKH

0e30macHbIX MPOU3BOICTB.
2. OCHOBHBIE 3TAITbl PA3BUTHS KOJIOTHYESCKONW OMOTEXHOIOTHH.
3. OO01mre npeCTaBICHNUS 0 XUMHUYECKOM 3arpsi3HEHUN OKPYKAIOMIEH CPeIbl.
4. [TpoMpbIIITIEHHbIE HCTOYHUKH XMMHUYECKOTO 3arpsi3HeHHs Onochepsbl.
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S. TpaHcnopTHOE 3arpsi3HEHUE.

6. CenbCKOXO3SMCTBEHHOE — 3arpsi3HeHHe.  MuHepalbHble W OpraHMYecKHue
ynoOpenus. Ilectununasl.

7. 3arpsi3HeHUE BO3JIyLIHOr0 OacceiiHa ropo1oB.

8. 3arpsi3HEHUE NPUPOIHBIX BOJ KOMMYHAJIbHBIMUA CTOKAMHU.

9. TBepabie OBITOBBIE OTXO/BI.

10.  OOume 3aKOHOMEPHOCTHU PaCHpPEAEICHHUS] XUMHUUECKUX 3arpsi3HAOIINX BELECTB B
o6uocdepe, MyTH UX MUTPALIUU U ITPEBPAILCHUSL.

11.  Muxkpobuosornyeckue ¢ OHMOXMMHYECKHE OCOOCHHOCTH TpaHCPOpMALUU
KCEHOOMOTHKOB.

12.  TlepeyeHb M XapaKTEPUCTHKA OCHOBHBIX CTAIUi TEXHOJOTHYECKOTO IpoIriecca
COBPEMEHHOI0 ITPOU3BO/ICTBA OMOIIPENnapaToB.

13. buonoruyeckas ouncTka cTouHbIX Boj. Kimaccudukamus MeToJoB OHM0I0rHYecKoi
OYUCTKH.

14,  OOwmme nOpUHIMIBI OYMCTKM CTOYHBIX BOJI W OpPraHU3allMM  OYHMCTHBIX
COOPYKEHHIA.

15.  XapakrepucTtrka OMOIEHO30B OUUCTHBIX COOPYKEHU.

16.  OcCHOBHBIE TEXHOJOTHMYECKHE CXEMBbI OMOJIOTHYECKOW OYMCTKH M KOHCTPYKLIUHU
OYHCTHBIX COOPYKEHHUH.

17. Opranuszanus nporecca a’3poOHONW OHMOTOTMYECKOM OYUCTKH. YCIOBUS pabOThHI
a’poOHON 6MOJIOrNYecKoil 0uncTKU. ApoTeHKU. OKCUTEHKU. BroduibTpsl.

18.  Opranuzanus mporecca aHa’dpoOHOW OMONIOTHYECKON OYMCTKU. Y CIOBUS pabOThI
aHa’poOHOI OMOIIOTUYECKON OUMCTKH.

19.  IlepepaboTka u yTHIM3AIUs AKTUBHOTO MJIa OYUCTHBIX COOPYKEHH.

20.  depMeHTHBIE METOJIBI OYMCTKH CTOYHBIX BOJI.

21.  buoTrexHONOTMYECKass OYHCTKA CTOYHBIX BOJ BOJOPOCISIMH W BOJHBIMHU

pacreHusAMH. buosiorndeckue npyapl ¢ MUKpOBOAOPOCIAMU. brosiorndeckue npyasl ¢ BbICIIEH
BOJHOM paCTUTEIBHOCTBIO.

22.  Tlepepa®oTka pacTUTEIBHOIO CBHIPhS U YIJIEBOACOAEPIKAILIMX OTXOJOB B OEJIOK
OJTHOKJIETOYHBIX OPTaHU3MOB.

23.  KomnocrupoBaHue moieBoe.

24.  KomnoctupoBaHue B OHOpeakTopax.

25.  BepMHKOMITOCTHpOBaHHE.

26.  OcHOBHBIE COBPEMEHHBIE ITOIXO/IbI K TEXHOJIOTHH OHOJIOTUYECKOH OYUCTKH MOYB
Y HHOKCHEPHBIE PEIICHHUS.

27. Oco0EHHOCTH OYNCTKH JOHHBIX MJIOB U OCAKOB.

28.  buopemenmarus HedTe3arps3HEHHBIX ITOYB.

29.  Kommepueckue 6uonpenapaThl A1 OYMCTKU OYB OT HEPTU U HEPTETIPOTYKTOB.

30.  buorexHonorudeckas 06paboTka adponpoOMBEIOPOCOB

31.  BHOreoTexHOJIOTHs METAIOB.

32.  buonoruueckue cpencTBa 3allUThl PACTEHUH U1 3aMEHbl XUMHUYECKHX
HECTULIU/IOB.

33.  buonorunueckue ynoopenus. [I[pon3BoaCTBO U MpUMEHEHHE.

34.  TexHonoruu nmoyydeHue omorasa.
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35. buoxonBepcust 0TX0/10B € MOJIYYECHUEM CIIUPTA.
PaspabGorumk:
7 7.
7 nouent T. @. Kazapunona
(moamuck)

[Iporpamma cocraiieHa B cootBeTcTBUU ¢ TpeboBanusimu @I'OC BO no HampasieHHIO
06.03.01 «buonorus», npoduIo NOArOTOBKUA «MUKPOOUOIOTHSD.

ITporpamMma paccMoTpeHa Ha 3acefannu Kadeapsl MUKPOOHOJIOTHN

«10» deBpans 2023 .
[Tporokon Ne 5 3aB. xadenpoit @ % b. H. Orapkos
/
y

Hacmosawas npoecpamma, ne mooicem Obimb 80CHpoU3sedeHa Hu 8 Kakou gopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npoepammol.



