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PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

BbuorexHoornyeckue 0CHOBBI NMpOU3BOJACTBA

(HaumeHo8aHue OUCYUNTIUHDBL)

10 HAIIPABJICHUIO TOATOTOBKHU
18.03.02 DHepro- u pecypcocOeperaroiue nporecchbl B XUMUYECKOW TeXHOIOTHH, He(hTeXUMHH
1 OMOTEXHOJIOTHHU

HaNpaBJICHHOCTH (MTPO(UIIb)
ParmonanbHO€ MCTIOIB30BaHUE SHEPTETUYECKHX M CBIPHEBBIX PECYPCOB

®dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras TpynoeMkocTb: 7/ 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 0 cCeMeCTPaM

Cemectp 8

@®opmMa KOHTPOJISI | DK3aMEH Hroro
Bun 3ansaruit
Jlexumu 34 34
JlaboparopHebie 34 34
[TpakTHyeckue 34 34
PykoB0oJCTBO: KypcoBbie paboThl (poektsl) / PI'P
ITpoMexyTouHas aTTeCTalMs 0,35 0,35
KonraktHas pabota 102,35 102,35
CamocTosrenbHas pabora 114 114
KouTtpons 35,65 35,65
Hroro 252 252




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, K.0.H, 3aropckas E.I1.

(Oondrcnocms, yuenoe 36anue, cmenens, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(Oondrcnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma aucuMIUIMHBEL coctaBieHa Ha ocHoBanuun PI'OC BO u yweGHOrO
maHa HampaBiieHus noarotoBkud 18.03.02 DHepro- m pecypcocOeperaronime Mmporecchl B
XUMHUYECKON TEXHOIOTUHU, HEPTEXUMUN U OMOTEXHOJIOTHU

Cpok neiicTBus padoueii mporpaMMsbl AMCUHUIIMHBI 10 «31» aBrycra 2024 r.

YTBEPXJIEHO
Ha 3acenannu kadenpsr

«XHUMHYECKasT TEXHOJIOTHSI K PECYPCOCOCPEKEHHUEH

(mpoTokoi 3acemaanusi Ne 2 ot «19» centsopst 2019 r.)



1. Ilean ocBOEHUN TUCHUILIHHDI

[lenp — moOBBIMIEHUE YPOBHS MPO(HECCHOHATHLHOW KOMIIETCHIIMH CTYJAEHTOB TOCPEICTBOM
OCBOCHHUs (hYHIaMEHTAIBHBIX 3HAHHHA MO OMOTEXHOJOTHUH, HEOOXOJUMBIX I (OPMHUPOBAHUS
[EJIOCTHOTO HAyYHOTO TMPEJACTaBICHHUS O BO3MOXHOCTAX H IEPCICKTUBAX Pa3BUTHS
OMOTEXHOJIOTHH, IOJyYeHUS 3HAHUH O COBPEMECHHOM 3HAYCHHWU OHMOTCXHOJIOTHH, H3y4YCHHS
METOJIOB OMOTEXHOJIOTHUH, H3yYSHHS] OCHOB YKOJIOTHYECKONH OMOTEXHOJIOTUU B O0JIACTH 3aIUTHI
OKPYKArOIIEeH CPEJIbl H PECYPCOCOCPEKCHHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JucuumiuHel, ya4eOHbIE KYypChl, HA OCBOGHUHU KOTOPBIX 0a3upyeTcsl JaHHas TUCIUTUIMHA
(yueOHbIf Kypc) — «OOmas XuMHYecKas TEXHOJOTUA», <«AHAIUTHYECKAs XUMHU»,
«Teopernyeckre OCHOBBI DJHEPro- M pecypcocOeperammmx mpoueccoB», «TexHomornu
nepepaboTKU U yTUIM3AIUHU OTX0A0BY, «MeMOpaHHbIe MPOLIECCHl U TEXHOIOTHH.

JlucuuiuinHel, yyeOHbIe Kypchbl sl KOTOPbIX HEOOXOAMMBI 3HAHUS, YMEHUS, HaBBIKU,
npuoOperaeMbple B pe3ylbTaTe M3yuyeHUs JaHHOM JUCHUIUIMHBL (ydeOHOro Kkypca) -—

«TexXHOI0ru1 OYMCTKHA CTOUYHBIX BOO», «TexHonoruu nepepa60TKH IOJIUMCPOB».

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
NHaukaTopbl JOCTHKEHUAS
KOHTPOJINpYyeMble . I[lnannpyemble pe3ybTaThl
KOMIIeTeHIH i
KOMIIETeHIHM U o0yueHust
(K01 1 HANMEHOBAHUE)
(Koa 1 HAMMEHOBAHUE)
IK -2 3HaTh:
CITOCOOHOCTBIO - OCHOBBI u MPUHIIUIIBI
OCYIIECTBIISITh OMOTEXHOJIOTHYECKHUX MPOIIECCOB;
TEXHOJOTMYECKUI - COBPEMEHHbIE TPEJCTABICHUS 00
MPOLECC B OCHOBAX OMOTEXHOJIOTUUECKHUX
COOTBETCTBUU C MIPOU3BOJICTB, T€HHON HMH)KEHEPUH,
CIIOCOOHOCTEIO HaHOOUOTEXHOJIOTHH,
y4acTBOBaTh B COBPEMEHHBIE TTOTXOJTbI K
COBEPILIEHCTBOBAaHUH pelieHrto MmpobdiIeM dHepro- u
TEXHOJIOTHYECKHUX pecypcocOepexeHus;
IIPOLIECCOB C MO3ULIUI YMers:
SHEPTO- U - OCYILECTBIIATh TEXHOJIOTMYECKUI
pecypcocOepexeHus, poriecc c WCIIOJIb30BaHUEM
MHUHUMH3AIAN OMOTEXHOJIOTHYECKUX METOIOB;
BO3/ICVICTBUA HA Bnanets:
OKPY>KaIOIIYIO Cpeay - IPEJCTABICHUSMU O METO/IaX
MHHUMH3AIIAHA BO3ICHCTBUS HA
OKPY’KaIOIIYIO CPENY;
IIK - 8 3HaTh:
CIIOCOOHOCTBIO - OCHOBHBLIC ITPUHIIHIIBI
HCIIONB30BATS 9KOJIOTHYECKON OMOTEXHOJIOTUH,
OopraHu3alu
AJIEMEHTHI IKOJIOTO-
OMOTEXHOJIOTHYECKOTO TIPOIIECC;
SKOHOMHHECKOTO - METO/Ibl aHAJIN3a IKOJIOTO-
aHaIu3a B CO3JaHNH HSKOHOMMYECKUX ITOKA3aTeNIEeH;




SHEPro- u
pecypcocOeperarommx
TEXHOJIOTHUI

- TpeboBaHUs pa3pabOTKH SHEPTO-

pecypcocOeperaronmx
TEXHOJIOTHIi;

YmerTs:

- UCIIOJIb30BATh OCHOBHBIE
IIPUHLUIIBL JKOJIOTUYECKON
OMOTEXHOJIOTHH;

- aHAJIN3UPOBATH 3KOJIOTO-
HKOHOMUYECKHUE MOKa3aTelu;
Bnaners:

- 3HaHUSIMU 110 BEJICHHIO
OMOTEXHOJIOTUYECKOTO IpoLecca;
- 3HaHUSIMHU 110
COBEPILICHCTBOBAHHUIO
OMOTEXHOJIOTMYECKHX TPOIIECCOB;




4. CTpyKTypa U colepKaHue TUCUUILINHBI

DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Monyas (pa3aen) B“HH 3aHATHIA Cemect | Obmem, banabl | UnTEepakTHB, 4. (HAMMEHOBaHUE
y4eOHOi padoThl - p 4.
(yuedoHoii padoThI) OLIEHOYHOT0
cpeacTBa)
Mopyns 1. Jlexumst Ne 1 buorexnosorus -
Hay4Hble OCHOBBI OMOTEXHOJIOTHYECKHE
OMOTEXHOJIOTUIECKUX areHTbl, TEXHOJIOTHH, 8 2 - - -
IMPOHU3BOJACTB anrmaparypa
[IpakTueckoe Pemenne cutyanimoOHHBIX OTtuer 1o
3ansTue Ne 1 3a/1a4 10 BapUaHTam 8 9 i i [IPaKTUYECKOMY
3aHsTHio No 1B
nuchbMeHHOU (hopme
JlabopaTopHas Omnpenenenne pH pactBopoB OTyeT no
pabora Ne 1 1 OMOJIOTHMYECKOTO nmabopaTopHOl paboTe
Marepuaia Ne 1 B mrucbMeHHOM
ANEKTPOMETPUUECKUM 8 2 } } bopme
(OTEHIIMOMETPUUECKUM)
METOA0M
Jlexuus Ne 2 CniocoObI co3anus u
COBEPIIICHCTBOBAHUS 8 2 - - -
01000BEKTOB
[IpakTHueckoe Br160op pepMeHTalImOHHBIX OTyeT no
3ansTue Ne 2 anmapaToB MPaKTUYECKOMY
8 4 - . sangaTuio Ne 2 B BHUIE

[pE3eHTALNN




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Monyas (pa3aen) B“HH 3aHATHIA Cemect | Obmem, banabl | UnTEepakTHB, 4. (HAMMEHOBaHHUE
y4eOHOi padoThbl - p 4.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)
JlaboparopHas Ornpenenenne coaep:kanus OTyeT no
pabota Ne 2 Kpaxmaja 3 4 ] ] nmabopaTopHO# paboTe
Ne 2 B nmrcbMeHHOM
dbopme
Jlexuus Ne 3 KynsTuBupoBanue
OMOTEXHOJIOTHYECKUX 8 2 - - -
00BEKTOB
[IpakTuueckoe CoBepIlieHCTBOBAaHUE OTyer 10
3ansTue Ne 3 O1000BEKTOB PaKTHYECKOMY
8 4 i i sanaTuro Ne 3 B Buze
[pe3eHTalM
JlaboparopHas OmnpeneneHue KUpoB B OTtuer 1o
paborta Ne 3 MPOIYKTaX MUTAHUS 8 4 - - nmabopaTopHoOi paboTe
Ne 3 B muChbMEeHHOMN
A nsanen
Jlexuwmst Ne 4 Coznanne 6M00OBHEKTOB
METO/aMH T'€HHOU
WHXXEHEPUH 3 9 i i i
IIpakTnueckoe buoTtexHonorus BUTAaMUHOB, OTuer 1o
3ansTue Ne 4 AMUHOKHCIIOT U KOYKPMEHTOB [IPAKTHYECKOMY
3 4 3aHsTHIO Ne 4 B BUJIE

pedepara. 3amura
pedepata




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Monyas (pa3aen) B“HH 3aHATHH Cemecr | Odwem, banabl | UnTEepakTHB, 4. (HAMMEHOBaHHUE
y4eOHOi padoThbl - p 4.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)
JIaGoparopHas Onpenenenue yriaeBoaoB OTtuer 1o
paborta Ne 4 nmabopaTopHO# paboTe
8 4 - - Ne 4 B nrcbMeHHOM
dbopme

Jlekuus Ne 5 OCHOBHBIE ATaIbI

OMOTEXHOJIOTHYECKUX

MIPOIIECCOB 8 9 i i i
Jlexnusg Ne 6 DKOIOr0-0NOXUMHUYECKHE

B3aMMO/JICCTBUS B

OpraHU3MEHHBIX 3 5 ) ) )

coo01ecTBax
Jlexnusa Ne 7 [Torck HOBBIX

OMOIOTHYECKUX O0BEKTOB

JUIS1 IPOU3BOJICTBA 3 9 )

JIEKAPCTBEHHBIX MPEMapaToB

Y TIUIIEBBIX MPOJTYKTOB
Jlexumst Ne 8 I'enHoMuKa 1 TpoTeOMUKA HA

COBPEMEHHOM JTare.

8 2 - - -




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Monyas (pa3aen) B“HH 3aHATHH Cemecr | Odwem, banabl | UnTEepakTHB, 4. (HAMMEHOBaHHUE
y4eOHOi padoThbl - p 4.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)
CamocrositenbHas |MI3yueHne TeopeTudecKoro Pedepat nnu
pabora Ne 1 Marepuaina. [ToaroroBka [pe3eHTalUs 10
Ipe3eHTaluy Win pedepara CaMOCTOSITENIbHOM
8 57 pabote Nel
Mony.as 2. Jlexums Ne 9 CoBepIlIeHCTBOBAHHE
TeXHOIOrnYeCKne aceKThl TEXHOJIOTMH KyJIbTHBHPOBAHUS
OHOIHEPTETHKH, MHKPOOPTaHU3MOB, KJIETOK 8 5 i i )
OKOJIOTHICCKOHU pacTeHUH U )KUBOTHBIX
OMOTEXHOJIOTHH U
nepepadoTKU MUHEPATbHBIX
peCypCcoB [IpakTrueckoe [Ipumenenue 8 4 - - OTtueT 110
3ansTue Ne 5 (bepMeHTaTUBHBIX [PaKTUYECKOMY
IIPENapaToB B CEIbCKOM 3aHsATHIO Ne 5 B
XO035CTBE nuchbMeHHOU (hopme
JlabopaTopHas Ornpeenenre MUHEPATbHBIX OTyeT Mo
pabota No5 BEIIIECTB nmabopaTopHoil paboTe
Ne 5 B mruchbMeHHOM
3 4 ) ) bopme




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Monyas (pa3aen) B“HH 3aHATHIA Cemect | Obmem, banabl | UnTEepakTHB, 4. (HAMMEHOBaHHUE
y4eOHOi padoThbl - p 4.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)
Jlexmmst Ne 10 OCHOBBI U IPUMEHEHUE
JIOCTHKEHU N MHKEHEPHOU
SH3UMOJIOTUH 8 2 - - -
[IpakTueckoe TexHoJI0rus NoJy4eHus OTtuer 1o
3anstue Ne 6 TPAHCTEHHBIX )KUBOTHBIX PAKTHYECKOMY
8 4 - } 3arsTHIO No 6 B
nuchbMeHHOU (hopme
JlabopaTopHas OrnpenenieHne TOKCUYHBIX OTyeT no
pabota Ne 6 METaJIOB nmabopaTopHO# paboTe
8 4 - } Ne 6 B TUCHMEHHOMN
bopme
Jlexus Ne 11 Bormpocsl coBpeMeHHO
CeJEeKLUU
8 2 - - -
MHUKPOOPTraHU3MOB-
[IpakTuueckoe TexHonorust BbIpalIUBaHUS OTyeT no
3anstue Ne 7 rpu0OB C LIENBI0 MOTYYEHHS [IPaAKTUYECKOMY
[MUILEBOro OeKa 8 4 sagaTuio Ne 7 B BUIE
pedepara. 3amura
pedepata
JIaboparopHas Ornpeznenenrie HUTPATOB OTyeT no
paborta Ne7 nmabopaTopHO# paboTe
8 4 Ne 7 B mUChbMEHHOMN

bopme




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Monyas (pa3aen) B“HH 3aHATHIA Cemect | Obmem, banabl | UnTEepakTHB, 4. (HAMMEHOBaHHUE
y4eOHOi padoThbl - p 4.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)

Jlexius Ne 12 TexHonoruu

(bepMeHTalnOHHBIX

MIPOIIECCOB 8 2 } - l
[IpakTueckoe TexHoMOrMs MPOU3BOACTBA OTtuer 1o
3ansTue Ne 8 Ouoraza u OHOTOIIIMBA U3 PAKTHYECKOMY

OTXOJIOB CEJIBCKOTO 8 4 - } sarsiTiro Ne 8 B BHjie

XO3SIHUCTBA [pe3eHTalM
JlabopaTopHas Ornpezenienne KoJINYeCTB OTyeT no
pabora Ne 8 MECTULIUIOB B MUILEBBIX nmabopaTopHO# paboTe

MPOIYKTax U Ne 8 B muchbMeHHON

IIPOJIOBOJILCTBEHHOM ChIPbE 8 4 bopme
Jlexmmst Ne 13 Cyb6ctpatsl s

KYJIbTUBHPOBAHHUS

OMOIOTHYECKUX O0BEKTOB 8 2 - -
[IpakTuueckoe Pemmenne cuTyaninoHHBIX OTtuer mo
3ansTue Ne 9 3amaq MPaKTUIECKOMY

3aHaTuio Ne 9 B
8 4 ) ) [MICHMEHHOM BUIE




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Monyas (pa3aen) B“HH 3aHATHIA Cemect | Obmem, banabl | UnTEepakTHB, 4. (HAMMEHOBaHHUE
y4eOHOi padoThbl - p 4.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)
JlaboparopHas Omnpenencuaue OTt4er 1o
pabora Ne 9 MHKOTOKCHHOB nmabopaTopHO# paboTe
Ne 9 B muchbMeHHON
8 4 bopme

Jlexnus Ne 14 3aBepliaroniue CTajuu

OMOTEXHOJIOTHYECKUX

MPOIIECCOB — BBIJCICHHE

1IEJIEBOTO TIPOLYKTA 8 2 ) i i
Jlexuus Ne 15 IIponeccs! MpoU3BOACTBA

HEOOXOUMBIX MPOAYKTOB

8 2 ) i i

Jlexmust Ne 16 BbruortexHomornueckue

MIPOIIECCHI B

arpomnpOMBIIIUIEHHOM

KOMILIEKCE 8 2 ) i i




DopMBbI TEKYLLET0

HaumeHoBaHue TeM KOHTPOJISA
Bug . Cemect | O0BEM,
Monayas (pa3aen) . 3aHATHI Baaabl | UnTepakTHB, 4. (HauMeHOBaHHE
y4eOHOi padoThbl - p 4.
(yueOHOii padoThI) OIIEHOYHOT0
cpeacTBa)
Jlexumst Ne 17 3HavYeHHE IKOJIOTUUECKOU
OMOTEXHOJIOTHH B 00J1aCTH
OXpaHbI OKpYXkKarolen
cpenbl 8 2 ) ) )
CamocrositenbHas [M3yuyeHre TEOpPEeTUYECKOTO Pedepar unu
pabora Ne 2 Marepuaia. [Toaroroska [pEe3EHTAaLMs 110
npe3eHTanuu u pedepara 8 57 - - CaMOCTOSITETTbHOM
pabote No 2
[Ipomexxyrounas
aTTecTarus
8 0,35 - - [TpomexyTOUHBIN TECT
Kontponb
8 35,65 - - DK3aMeH
Hroro: 252 -




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peamm3anmmu y4eOHOrO Kypca JUCHUIUIMHBI — UCTONB3YIOTCS  TEXHOJIOTHUH
TPATUIIMOHHOTO OOYYEHHs, BKJIIOYAIONINE JICKIIMH, TPAKTHYECKUE 3aHATHA W JIabOpaTOpHBIC
paboThI, KOTOPBIE MPEAINOJIATAIOT MOCIEAOBATEILHOE U3JI0KEHHE MaTepHaia MpernoJaBaTeiIeM.
[IpakTudeckue 3aHATH, C O0CYKIEHHEM PE3yIbTaTOB JIEATCILHOCTH.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

CamocrosarenbHass pa0oTa CTYACHTOB TPOBOAMTCA C IENBI0 YCBOCHHs 3HAHUH,
MOJIyYEHHBIX B XOJ€ JICKI[M, BBIMOJIHEHUN MPAKTUYECKUX 3aJaHUil M J1a0OpaTOPHBIX padoT.
CamocrosTenbHass paboTa OCHOBaHa Ha M3YyYCHHMH Y4YeOHO-METOAMYECKHX ITOCOOHIA,
nH(OPMaLMOHHOM 00€CIIeYeHNH, KOHCTIEKTaX JICKIUH, yueOHOM MPOrpaMMHOM O0ecTeueHUH.

ITpu ocBOeHMU TEeMbI HEOOXOMMO:

. M3Y4YUTh Y4eOHBI MaTepual Mo IUCHUIUIMHE «BbHOTeXHONOrn4yeckrue OCHOBBI
IPOM3BOJICTBA», HCIIOJB3YS JIGKLIMOHHBIM MaTepuan W Martepuan OubiamoreyHoro ¢GoHma 1o
JTaHHOH TeMaTHKe;

® AaKIEHTHPOBATh BHUMAaHHWE HAa BONPOCAX O CBOWCTBAX OHMOJIOTHYECKHUX
OOBEKTOB, HA METOJbI KYJIbTUBHPOBAHHS OPraHW3MOB M TPHUMCHECHUU WX B
OMOTEXHOJIOTHUECKUX MPOIIeCcCax;
® M3YYHTH anmapartsl GpepmMeHTann4
MeTtoauueckue peKOMEHAANN K BHIIIOJHEHUIO CAaMOCTOSITENIbHOM pabOThI:

1. PexomeHyeTcs 03HAKOMHUTHCSI C YU€OHBIM MaTepUAIOM, U3JI0)KEHHBIM B JICKIHSIX U
OCHOBHOU JIUTEpATypeE.

2. Bompocsl 1t caMoCTOATeIbHON PabOThl CTYACHTOB

® OCHOBBI M IPUHIIUITBI OMOTEXHOJOTHUECKUX MHHOBAIIHH,

e CBoOIicTBa OMOJIOTHYECKUX OOBEKTOB B IpoIieccax OMOAETpaaalvy MOJUTIOTAHTOB;

e BHIOOp ammapaTypbl, YCJIOBHH M THIIAa MHUKPOOPTAaHW3MOB [UIS TIPOBEICHHS
OIpeIeIEHHOr0 OMOTEXHOJIOTUYECKOIO MTPOLIECCa;

e METOJBbI MOJyYEHHUs TMOJIE3HBIX Ui YeJIOBEeKa BEIIECTB M NPOAYKTOB IMHUTAHUS B
YIOPaBISEMbIX YCIOBUSAX, HCIONb3Yyd MHUKPOOPTraHU3Mbl, KJIETKHM JKUBOTHBIX U
pacTeHul;

3. [oaroroBka K ayAUTOPHBIM 3aHATHAM (MIPAKTUYECKUM paboTam, 1abopaTOpHBIM

paboTam U MPOMEKYTOUHON aTTECTAIUH )

4. CamocrosTenbHOE IPOYTEHUE, TPOCcMOTp, IHTEepHET-pecypChl, TOBTOPEHNE YUEOHOTO

MaTepuana.

5. [ToaroroBka OTYETOB MO MPAKTUYECKUM 3aHATUSIM, TAOOPATOPHBIM paboTam:

6. IlpenocraBneHre oTyeTa B MUCbMEHHON ()OPME B COOTBETCTBHUE C BAPUAHTOM H

TpeOOBaHUSAMU K COJIEP’KaHUIO OTUETA.

7.1loaroroBka, MpeACTaBICHUE U 3aIIUTa IIPE3CHTALlUN.

8. Ilpu criaue oTyera CTYAEHT JI0JKEH OTBETUTH HA BOIIPOCHI IIpenoaBaTesis 1o TeMe

MIPAKTUYECKOT0 3aHATHS U TaOOpaTOpHON pabOThI B YCTHOM (opMme.

7. OueHOYHBIE CPEACTBA

7.1. IIacnopT OLICHOYHBIX CPEACTB

Cemectp Kona konTpoupyemoi HaumeHnoBanue
KOMIIeTEeHIIUH (MJIH ee YaCTH) OLICHOYHOI'0 CPEICTBA

OT4€ThI 10 MpakTUYECKUM 3aHATUAM Ne 1-
8 IIK -2 4 B nmMCbMEHHOH (opMe.




Otuetsl o 1abopaTtopHbIM padoTam Ne 1-
4 B mucbMEHHOU Gopme

OT4é€ThI 10 NPAaKTUUYECKUM 3aHATUAM Ne 5-
9
8 IIK- 8 OTtuéThI 110 JTabopaTopHBIM padoTam No 5-
9

7.2. TumnoBble 3aJaHUS WIH HHble MATEPUAJbI, HEOOXOAMMBbIe /JIs1 TEKYyILIero
KOHTPOJIA

7.2.1 OTu4er no NPAKTHYECKOMY
3AHSATHIO

(HaumeHo8aHUE OYEHOUHO20 CPeOCmea)

[Ipaktuueckoe 3ananne Ne 1 Pemenne cuTyallnoOHHBIX 3a/1a4 10 BapHaHTaM.

HCJII) pa6OTI)IZ O3HAaKOMHUTBECSI C OCHOBHBIMU CTagusaMu OHMOTEXHOJIOTUYECKOTO IIpOU3BOJACTBA.
I/ISY‘H/ITB OCHOBHBIC HAITPABJICHUA Pa3BUTHA OHMOTEXHOJIOTHH.

Buomexnonozua - 310 Hayka, pa3padarbiBaromas crocoObl IPOU3BOICTBA MPAKTHYECKH
BO)XHBIX BELIECTB M TMPOJIYKTOB MUTAHHUS C HCIIOJIB30BAHHEM JKUBBIX OPTaHU3MOB M METOJbI
KOHCTPYUPOBAHUSI HOBBIX OpPraHU3MOB C 3aJaHHBIMH CBOWCTBaMH. bHOTeXHOMOTHS —
MEXIUCIUTUTMHAPHAS 00JIaCTh, BO3HHUKIIAS HA CTHIKE OWOJOTMYECKUX, XHUMHYECKUX U
TEXHHUYECKHUX HaYK.

CoBpeMeHHass OMOTEXHOJIOTHS HMCIIOJB3YET JAOCTIKEHHUS HAyK OMOJIOTMYECKOTO IIHMKIIA,
TaK Kak Oa3upyercs Ha TITyOOKOM 3HAHUM XapaKTEPUCTHK MHUKPOOPTaHM3MOB, UX CTPOCHHH,
¢duznonoruu, OMOXUMHH, TEHETHKE, B3AUMOOTHOIICHUAX B aCCOIIUAIIHSIX.

Ha pa3ButHe OMOTEXHONOTUH HENOCPEICTBEHHO BIMSIOT XUMUS, (PU3MKA, MAaTEeMaTHKA,
MEXaHUKa, KOTOPHIE CBSI3aHBl C KUHETHKOH MPOIECCOB, BIMSHUEM Ha TPOIECCHI Pa3sTUIHBIX
BHEIIHUX ()aKTOPOB, MAacco- U HHEPrONEepeHOCOM. YCIeXH MAaIIMHOCTPOCHHUS, JIEKTPOHMKH,
ABTOMATHKH TTO3BOJIWJIM CO3/1aTh HOBYIO ammaparypy U aBTOMaTH3UPOBATh OMOTEXHOJIOTHIECKHE
HPOLIECCHI.

CBs3b € DSKOHOMHMYECKMMH HayKaMH OOYCIIOBJIEHA ITOCTOSIHHON KOHKYpEHIMEeH C
TbTEPHATUBHBIMH TEXHOJIOTUSMH (XUMUYECKOH, CETbCKOXO03HCTBEHHOM).

CoBpeMeHHass OMOTEXHOJIOTHS peIIaeT MHOTME MpobiemMbl B 4YacTH (apmanuu 1o
CO3JIaHUIO HOBBIX
s dexTrBHBIX 1 Oe30macHbIX JeueOHbIX cpeacts (JIC), mpodunakTHIECKHX MPEnapaToB 1
pa3IMYHBIX JUATHOCTUKYMOB . 3HAYUTEIbHAS YaCTh (hapMaIleBTHUECKON TPOITYKIIMH CETOTHS
MOJHOCTBIO WJIM YaCTUYHO OTHOCHTCS UMEHHO K OMOTEXHOJIOTHYECKOMY IPOHU3BOJICTBY.
HomeHnknarypa JiekapCTBEHHBIX IPENapaToB, MOIyYEeHHBIX HA OCHOBE OMOOOBEKTOB, B CHITY
00BEKTHBHBIX IPUYMH UMEET TEH/ICHIIUIO K CBOEMY PaCIIUpPEHUIO.

B kareropuio 1ekapCTBEHHBIX MPEMApaToB OMOTEXHOIOTHYECKOTO TIPOU3BOICTBA BXOJIST:

e coOctBeHHO JIC - aMUHOKMCIIOTHI U MpenapaThbl Ha UX OCHOBE, aHTUOMOTHUKH, (DePMEHTHI,
KO(EpMEHTHI, KPOBE3aMEHHUTEIN | TIa3MO3aMEHHUTEIH, TOPMOHBI CTEPOUTHON U
MOJIUIETI TUIHON MTPUPOIBI, ATKAIOHIBI;

e TpodMIAKTHIECKHUE CPEICTBA - BAKIIMHBI, aHATOKCHHBI, HHTEP(PEPOHBI, CBIBOPOTKH,
UMMYHOMOTYJISITOPBI, HOPMOQJIIOPHI,




® -IMarHOCTUYECKHE CPEJCTBA - EpMEHTHBIE 1 MMMYHHBIEC JHArHOCTUKYMBI, IPErapaThl
Ha OCHOBE MOHOKJIOHAJIbHBIX aHTUTEJI 1 IMMOOMIN30BaHHBIX KIIETOK.

B coBpemeHHOM mpe/cTaBIeHUU «OMOTEXHOJIOTUS» - ATO HAIpPABICHHWE HAYyYHO-TEXHUYECKOTO
nporpecca, HCIOJIb3ylollee OHOJOIMYECKHE IMPOLECChl M areHThl Ul 1IeJIeHAIlPaBICHHOIO
BO3/CUCTBUS Ha MPHUPOJY, a TAKKe Ul MPOMBIIUIEHHOTO MOMYyYSHHS IMOJIC3HBIX JJIS 4eJIOBEKa
npoAyKTOB, B ToM uucie JIC.
BuoTexHon0rUs MO3BOJSAET OPraHU30BaTh HE TOJIBKO PEeHTa0eNIbHOE, HKOJOTHYHOE, CTA0MIIBHOE
U KadecTBeHHoe Npou3BozacTBO JIC, HO M pa3BuBaTh HayKy Ha CaMbIX €€ IEpelOBbIX pyOexax:
3TO TEHOMHKAa M TIPOTEOMHKA, CHTHAJIbHO-KOMMYHHKATHBHBIE CHCTEMBI, AHTHUCMBICIOBBIC
OJIUTOHYKJIEOTH/IbI U T.[I.
B wucropuueckom acmekTe OWOTEXHOJNOTWs MpOUUIAa TPU 3STama: IMIUPHUECKUHM, HAyUHBIH
(pononauansHuK - JI.ITacTep), COBpeMEHHBIA.
[Ton TEepMHHOM «areHThl» IMOHMMAIOT OMOOOBEKTHI Kak mpoxyueHTsl (ucrounuk JIC) u
(hepMeHTBI
(bunokarammsaropsl).  [lpomeccel  o3HawaroT — mpoxyuupoBanue  (OuocwHTe3) — HOO
ouotpanchopmanuro (6mokatanms). B kauecTtBe mpumepa OMOOOBEKTOB-TIPOIYIICHTOB MOXKHO
NPUBECTH TPHOBI (3YKaPHOTHI), AKTHHOMHIIETHI U OaKTepuu (IPOKAPUOTHI); B KAYECTBE MpUMepa
IPOMBIIIJICHHOTO OMOKaTalu3aTopa - aMMHOAlMIa3y, UCIOIb3yeMylo Npu nonydeHun 6-AlIK
Kak  OCHOBBI  JUIA  CO3JMAHHUS  TOJYCHHTETHYECKMX  AHTUOMOTHKOB  (METHIWIIIHMHA,
KapOeHUIMIUIMHA,
OKCULIWJJIMHA U T.[1.).
Cxema OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA BKIIIOYAET:
UCXOJIHOE CBIPbE, IHEPreTHUECKUE PECYPChI, KBATU(PHUIIUPOBAHHBIN TPY/L;
0M000BEKT (IPOIYLIEHT, (hepMeHT);
depmenTep (OGuopeaxTop);
¢depmenTanus (OMoKaTaIUTUYECKas! pEaKIIUs);
BAB;
0OOYHBIE MPOYKTHI, OTXOJIBI IIPOU3BO/ICTBA.
[Tpumepbl 6MO0OBEKTOB U MX IENEBBIX AHTHOMOTUYECKUX MPOTYKTOB!

® TpUOBI-NPOIYLEHTHI B-IAKTaMOB;

e Penicillium chrysogenum - neHunmsTHHSI,

3apava 1.
broTtexHoOrus Kak Hayka U IpOM3BOJCTBO OCHOBAHA HA UCIIOJIB30BAHUU ONPEICIEHHBIX
areHTOB U MPOLIECCOB AJIs BO3JCHCTBUS HA KUBYIO PUPOY C IIEJIBIO MOIYUYEHUS LIEHHBIX
IIPOAYKTOB, B TOM uncie u JIC.
B yacTtu aHanu3a ponu GMOTEXHOJIOTHH JIJIsl COBPEMEHHOM (hapMaliuu:
® CpPaBHUTE, YTO OTVINYAET COBPEMEHHYIO OMOTEXHOJIOTHIO B €€ HCTOPUUECKOM Pa3BUTHH;
NPUBEIUTE CXEMY OMOTEXHOJIOTMUECKOTO IPOU3BOJICTBA;
e pacmudpyiite, 4TO MOHUMAIOT MOJT TEPMUHAMU «AT€HTBI» U «IIPOLIECCHI) B
OHMOTEXHOJIOTHH;
® [IpeACTaBbTE HA KOHKPETHBIX IPUMEPAX BO3MOKHOCTH BO3ICHCTBYSI HA KUBYIO IIPUPOLIY
quist nosryuenus JIC.

KonTpoJsbHbIe BOPOCHI

3Hauenne OMOTEXHOJIOTUH B IIPOU3BOJACTBEC JICKAPCTBECHHBLIX CPECICTB
JaiiTe onpeneneHre TEPMUHAM «areHT», «PEepMEHT», «IIPOTYLIEHT»
3HaueHue KOPEepMEHTOB, UX POJIb B OpraHU3Me YeI0oBeKa

Kpurepum ouenku:



12 6aoB — CTYACHT BBITIOIHUI IPAKTHYECKOE 3aHATHE B MIOJTHOM 00beMe, 0e3 OIHOOK.
OTtBeTui Ha ABa BOIpoCa.

10 GansIoB — CTYJSHT BBIMOJIHWII 3aHATHE B MTOJTHOM 00beMe. /lomycTuin oHy OmuOKYy.
OTBeTHII TOJIBKO HA OJTUH U3 JIBYX BOIIPOCOB.

8 0aIoB — CTYJIEHT BBINOIHMI 3aHATue. Jlomyctii ae u 6osee ommoku. OTBETHI
TOJIBKO Ha OJIUH BOIIPOC.

6 0aJJIOB — CTYACHT BBINOJIHUI 3aHsTHE OoJee yeM Ha 50 %. JlomycTui ommoKu.
OTBeTHII TOJIBKO C OMOIIBIO HABOSIIUX BOIPOCOB.

4 0aJIoB — CTYJEHT BBINOJHUI 3aHsATHE MeHee ueM Ha 50 %, He OTBETHII HU Ha OJHH
U3 IBYX BOTIPOCOB.

0 GayI0B — CTYACHT HE BBIMOJHUI IPAKTUYECKOE 3aHATHE.

7.2.2. TunoBble 3a1aHNsl 1JIS BHINIOJHEHHS JIA00OPATOPHBIX padoT

JlabopaTopnas padora Ne 1 Onpenenenue pH pacTBOpoB 1 OMOIOTHYECKOTO

MaTepuaia 3JIeKTPOMETPUUYECKUM (TOTEHIUOMETPUUECKUM) METOIOM

Metoa ocHOBaH Ha U3MEPEHHH 3.J1.C. PACTBOPOB U IIEPEBOJIE €€ 3HAUEHUs ¢ oMol pH-meTpa
(moteHiromMetp) B BenuuuHy pH. OTum MetonoM MoxkHO onpenenuts pH j1ro0bIX pacTBOpOB
(cuIbHOOKpAIIEHHBIE, CUIIBHOMYTHBIE, BA3KUE - KPOBb, MOJIOKO, MOYa, KOJJIOUIbI), & TAKKE
TOMOTEHATOB PACTUTENIBHBIX M )KUBOTHBIX TKaHel nipu Temneparype ot 0°C mo + 100°C.
Hcnonw3ytot paznuunsie pH-metpsl (JIITY-01, pH-121, pH-340 u np.). Tounocts MeTOaa 110
0,01 u BbIIIE (3aBUCUT OT LICHBI JECJICHUS).

XoJ onbITa

Bxmrounts pH-metp JIITY-01 B ceth u nporpets 30 MuH. B cTakaHYMK HAJIUTh UCCIIEAYEMBIH
pacTBOp (B YAILKY IOJIO)KUTh TOMOI'€HAT) U, IOTPY3UB IEKTPObI, IOCTABUTh HA CTOJIHUK
natunka. TymOnep «Buabl paboT» MOCTaBUTH B MOJIOKEHUE «pH», a mepexirouaTens «Impeaessl
u3MepeHuil» - B nojoxenue «-20114». Ilo nokazanuio TepMoMeTpa yCTaHOBUTH TyMOJIEp
«TeMIiepaTrypa» COOTBETCTBEHHO TEMIIEpaType UCCIEAYyEMOro pacTBOpa. 3anucarh NOKa3aHus
cTpenku npubopa no HwxkHel mkane pH (-20114), kotopast cunTaercs mKajaon rpyooit
HACTPOMKHU. 3aTeM TyMOJIep «IIpeieibl U3MEPEHHID MOCTaBUTh B MIOJIOKEHUE, COOTBETCTBYIOLIEE
3Ha4YeHu1o pH, HalineHHOMY

1o HwxkHeil mkane. [Tocie ycTaHOBKM HEMOJABUKHO CTPENIKH NMpUOOpa 3anucarh Beanunny pH
10 BEpXHEH 1IKaJie (TouHasi HacTpoiika),ipubaBuB ee MoKazaHus, Harpumep, 1,15 - k mepBoit
nrdpe HalIEHHOTO «TIpeJiesia U3MEPEHU Y, HaTpuUMep «6», eciu ObLIT BRIOpaH «IIpeaen
n3Mmepenuit» 6+10. CrnegosarensHo, 6 + 1,15 = 7,15 - ato n ects pH ucciengyemoro pactsopa.
3aganue:

1. Onpenenuts pH KpoBH, jxeTUN, MOJIOKA, MOYH, MBIIII] U SHIA U C/IETATh BBIBOJ O PEAKIINU
cpenbl 00BeKTa.

2. CpaBHUTH HaliICHHbIE B OMbITE 3HaUeHUs pH A5 KpOBH, JKEJTYH, MOJIOKA, MBIIIIL U si11a ¢ UX
MOKA3aTeJSIMU JIIsl 3/J0POBBIX KUBOTHBIX.

KoHTpoJibHbIE BONIPOCHI

1. ITonsitue o cH u pH, equanLbl H13MEpEeHHUs.

2. Nonnoe npou3sBesieHUE BOJIbl, KOHCTaHTa quccouuanuu. BeiBoa popmyn. Bzaumocsssb cH u
cOH, pH u pOH.

3. Xapakrtepuctrka peakuuu cpenbl Ho Bennunune cH u pH: kucnas, HeltpanbHasi, menoyHas.
4. Konopumerpuueckuit meroz onpeneieaus pH. Ero cymnocTs, pa3HOBUIHOCTH, TOUHOCTb;
MIpUMEHEHUE B )KUBOTHOBOACTBE. [Ipnbop Muxasmuca.

5. DnexTpoMeTpuUuecKuil METO onpenenaeHus pH - CylHoOCTb, TOYHOCTh, IPUMEHSAEMBIN
npubop, UCTIIOIB30BAHUE B ITPAKTHKE.



6. Bennunna pH TkaHel u )kuAKOCTEN OpraHn3Ma KUBOTHBIX.
7. bronoruyeckas pojib U pEryJslns peakluu Cpelbl B OpraHU3Me )KUBOTHBIX.

AJNTOPUTM BBITIOTHEHUS:

1. IIpoBecTu onbIT

2. IlpeacTaBuTh BBITIOJIHEHHOE 33JJaHUE B TIMCBMEHHOM BHJIC.
3 .M3yunTh TEOPETUUYCCKHIA MaTEPHAI TI0 TEME 3aHSITHSL.

4. OTBETUTH Ha BOIIPOCHI.

Kpurepun oneHku:

12 6ayioB — CTYACHT BBIMIOJIHUII JIAOOPATOPHYIO padOTy B MOJTHOM 00beMe, 0€3 OMHOOK.
OTBeTwnI1 Ha JIBa BOTpOCa.
10 6amioB — CTYACHT BBIMIOJHWI JIAOOPaTOpPHYIO paboTy B MOJHOM oOBbeme. [lomycTmir omHy
OLINOKY.
OTBeTHII TOJIBKO HA OJTUH U3 IBYX BOIIPOCOB.
8 Oa/uIOB — CTYJCHT BBINOJHHWI JaboparopHyto paboty. [lomycTwin nBe m Oosiee OMIMOKH.
OtBetun
TOJILKO Ha OJIH BOTIPOC.
6 6aJUI0B — CTYZIEHT BBIIOJIHMII JIAOOpaTOpHYIO paboty 6osee yuem Ha 50 %. JlomycTun ommoku.
OTBETUII TOJILKO C TIOMOIIBIO HABOJISIIUX BOIIPOCOB.
4 GalIOB — CTYICHT BBITIONHWII JIAOOPATOPHYIO padoTy € MeHee yeM Ha 50 %, He OTBETHII HU Ha
OJTUH
U3 JIBYX BOTIPOCOB.
0 GayuIOB — CTYACHT HE BBIIOJHII Ja00paTOpHYIO padoTy.

7.3. OueHo4Hble cpeacTBa JJIsl NMPOMEKYTOUHOH ATTeCTAMM IO HTOraM OCBOEHUS

AUCHHUIIIMHBI

7.3.1. Bonnpochl K MPOMEKYTOYHOM aTTeCTAIIUMN

Cemectp 8
Ne Bonpocsl

1 | buorexHomorus kak Hayka W cdepa npou3BojacTBa. KpaTkas wucropus pa3BUTHS
ouorexHonorun. buorexnonorus u GyHIaMeHTaIbHbBIE TUCIUTUTMHBI

2 | buoTexHONIOTHS W HOBBIC METOJBI aHAJIM3a M KOHTPOJA. bruoceHcopsl. buomardmkwu.
Hossie maTepuansl (OMonoauMepsl), moydaeMble OHOTEXHOIOTHYECKMMHI METOIaMU

3 | [ToBeImeHNe MPOAYKTUBHOCTH CEIIbCKOXO3SIMCTBEHHBIX PACTCHHM M KUBOTHBIX. HOBEIC
METO/Ibl KYJIbTUBUPOBAHUS PACTEHUN

4 | buoTexHoONIOTUS W  TMIIEBas MNPOMBIIUIEHHOCTh.  COBEpPIICHCTBOBaHUE  IyTeH
nepepadOTKU CeNIbCKOXO03SHCTBEHHBIX MPOTYKTOB

5 | OcHOBBI TNPOEKTHUPOBAHUS U O0OpYyIOBaHHE MPEINPUITHH OHOTEXHOIOTHYECKOM
IIPOMBIIUIEHHOCTH

6 | Ilytm pemeHus mnpoOIeM OHKOJOTHM W OXpaHbl OKPYXKAmoIIeH cpenbl METOAaMH
6uotexHosoruu. IlepepaboTka 1 yTUIM3alMs IPOMBIIIJICHHBIX OTXOOB.

7 | OuncTKa NPOMBITIINIEHHBIX CTOKOB. broerpanaims KCeHOOMOTUKOB

8 | IlomydeHnne OMOTEXHOJIOTUIECKUMHU METOJIaMH JICKAPCTBEHHBIX, TIPENapaToB.




Knaccudukanust 6n000BHEKTOB

10

MeToap! KIeTOYHON MHXKEHEPHH MPUMEHUTEIBHO K )KUBOTHBIM KJIeTKaM. | uOpuoMBbl

11

Knerounas HHXXCHCPUSA U UCIIOJB30BaAHHUEC €€ MCTOAOB B CO3JaHNN MHKPOOPTaHU3MOB U
KJICTOK paCTeHHﬁ-HOBBIX MMpoaAYLCHTOB OHOJIOTNYECKH aKTUBHBIX BCHOICCTB.

12

TpanuiroHHBIE METOJIBI CEJICKITUH.

13

MakpoOr0OOBEKTHI JKUBOTHOTO TPOUCX 0K ICHUS

14

OcHOBHBIE I'PpYIIIbLI NOJTYYaCMBbIX OMOJIOTHYECKN aKTHUBHBIX BCUICCTB

15

BrHOOOBEKTHI  PAaCTUTENBHOTO TPOHMCXOXACHUS. JlMKOopacTymue, TUIaHTallMOHHBIC
pacTeHusl.

16

Bonopocnu. [Ipumenenne B Onopemeananuu

17

Br00OBEKThI-MUKPOOPTaHU3MBL.  DYKapuoThl  (mpocTeliime, TpuObl,  JPONKKH).
ITpokapuoThl (AKTHHOMUIIETHI, Sy0akTepun). Bupycol. [IpuMeHeHre B OMOTEXHOJIOIHH

18

B1000BEKTHI-MaKpOMOJIEKYIIBI ¢ )ePMEHTATUBHON aKTUBHOCTBIO. .

19

[TpombliieHHbIE OMOKATalIU3aTOPbl HAa OCHOBE WHIUBUAYAIbHBIX (EPMEHTOB MU
MYJIbTH()EPMEHTHBIX KOMIUIEKCOB.

20

buo-xonBepcuss (O6uotpanchopmainys) OpU MOJYYEHUH TOPMOHOB, IPOCTAHOHJIOB,
BUTAaMUHOB, aHTUOMOTUKOB M JIPYTUX OMOJOTUYECKH AKTHBHBIX BEIIESCTB

21

[Tonnepkanue crepuwibHBIX YCIOBHM B mpouecce (pepmeHTauuu. TepMocTaTupoBaHuUE.
KoHTpob U yrpaBiieHHe npoleccaMmu

22

OcHOBHBIE CIOCOOBI OPTaHU3AINH MTPOIEcca KYIbTUBUPOBAHNS MUKPOOPTaHU3MOB

23

WNuxeHepHas  SH3UMOJIOTMsIT W MOBblIeHHe  3(ddekTuBHOCTH  OMOOOBEKTOB
(MHIUBUYaIbHBIX (DEPMEHTOB, (PEPMEHTHBIX KOMIUIEKCOB M KJIETOK IPOAYLIEHTOB) B
YCIIOBUSX MPOU3BOJICTBA.

24

NmMMoOunn3oBanHple  OMOOOBEKTHI W WX  MHOTOKPAaTHOE  HCIIOJIb30BaHUE.
PecypcocOepexenne. DKoiornieckrue nperuMyIiecTna

25

Ancopbumst pepMEHTOB Ha MHEPTHBIX HOCHTEIISIX 1 MOHOOOMEHHUKAX.

26

MI/IKpOKaHCYHI/IpOBaHI/Ie Q)epMeHTOB KaK OOHH H3 CIoco0O0B UX I/IMMO6I/IJ'II/I3aI_[I/II/I

27

buokaTtain3 B TOHKOM OpraHW4YecKoM cuHTe3e. Mcmosib30BaHMEe MMMOOMIM30BAaHHBIX
(dbepMEeHTOB IpU MPOU3BOJCTBE AHTUOMOTHUKOB, TpaHC(HOPMALIUY CTEPOUIOB.

28

I/IMMO6I/IJ'II/I321HI/I$I HECJIBbIX KJICTOK MUKPOOPIraHU3MOB U paCTeHHfI

29

[IpeBpamienne  TaOKO36I  BO  (PPYKTO3y €  TIOMOIIBIO  HUMMOOUIIM30BAHHOU
TJIFOKOU30MEepasbl.

30

TexHonornu epMeHTaMOHHBIX POILIECCOB

31

Coznanue OMOKATalIM3aTOpPOB BTOPOTO TOKOJIEHUS HAa OCHOBE OJHOBPEMEHHOM
MMMOOWIN3AIIMY TTPOTYIIEHTOB M ()ePMEHTOB TpaHC(HOpMaIUU MPOAYKTa OMOCHHTE3A.

32

®epmenTsl. Pons B Onomnporeccax

33

buopeaktopsl. IX KOHCTpYKTHBHBIE OCOOEHHOCTH.

34

AncopOepsl. [IpombliliieHHOE TPUMEHEHHE

35

HonyquI/Ie ouorasa. HepCHeKTI/IBLI HCITIOJIb30BaHUA 6I/IOra3HLIy0TaHOBOK

36

I'enermueckas HHXXCHCPUA M CO3JaHUC C MMOMOLIBIO €€ MCTOAOB IMPOAYLHECHTOBHOBBIX
JICKAPCTBCHHBIX BCHICCTB

37

MHKpOOpFaHI/ISMBI B [Iponeccax MnmojiydeHrsd MOJIOYHEIX IPOJYKTOB

38

JKuzneoOecneuenue MHKPOOPTaHU3MOB KaK HCTOYHHKA OMOMACCHI. BaH_II/ITa OoT
KOHTaMHMHalllU.

39

broTrexHonornueckue acreKkThl (I)apMaI_ICBTI/IquKOFO IMPON3BOJACTBA.

40

[Tporeomuka. Bo3moxHOCTH U TIpoOI€Mbl BOZHUKAIOIINE MTPH MTPOTEOMHBIX
UCCIIEIOBAHUSX

41

[TpombllIieHHOE — MONMydyeHHE AHTUOMOTHKOB METOAOM MNpsMON  (pepMEeHTaIUH.
OcoOeHHOCTH KynbTUBHpPOBaHUs. TpeOoBaHUs K NUTATEIbHBIM Cpe/laM U a’paluu

42

buorexnonornueckuit nmponecc. OTallbl. KpaTKaH XAPaAKTCPUCTHKA 5TAIIOB




OMOTEXHOJIOTHYSCKOTO Ipounecca.

43

MuxkpoopranuszMel Kak 6H000BEKTHI. [IpuMepsl, MPaKTHUECKOE UCTIONb30BaHUE B

OMOTEXHOIOTHSIX.

44

Bxutag GMOTEXHOIOTHH B pelICHHE OOMIMX SKOJIOTUYECKUX MPpodiieM. 3aMeHa
TPaJUIMOHHBIX MPOH3BOACTB. COXpaHEHUE IPHUPOJHBIX PECYPCOB HCTOUHHKOB

OMOJOTUYECKOIO ChIPbs

45

BI/IOJ'IOFI/IIICCKI/IC, (l)HSHKO-XPIMH‘I@CKI/IC, TEPMHUYCCKUC MCTOBI 0663Bpe)KI/IBaHI/I5[ O0TXO0A0B

7.3.2. Kputepuu u HOpMbI OLIEHKH

dopma
NPOBeIeHHS
Cemectp . Kpurepuu u HOpMBI OLIEHKH
NPOMEKYTOYHOI
aTTecTaluu
8 DK3aMeH OTBeT Ha J1Ba TEOPETHUECKUX

«OTJIHUYHO»

BOIIPOCA, CTYICHT B MTOJIHOM
o0beMe BiIaJieeT MaTepHaloM U
OTBEYAET HA OJUH
JIOTIOJTHUTEBHBINA BOIIPOC C
MMOHUMaHUEM, PUBOJIUT
IPUMEDPBI.

«XOpOoHo»

OTBeT Ha J1Ba TEOPETHYCCKUX
BOTIPOCA, CTYJICHT B TIOJTHOM
o0beMe BIIaJICCT MaTEPHAIIOM,
OTBET HA TEOPETUYECKUN
MaTepHuas OJHOIO U3 BOIIPOCOB
9K3aMEHAIMOHHOr0 OMIeTa
HEIOJIHBIN, HE OTBEYAET HA
JIOTIOJTHATEIHHBIN BOTIPOC,
IPUBOUT IPUMEDPEI.

«yZOBJIETBOPUTEIILHO»

OTBeT Ha TeOpeTUYECKUil
MaTepuai 1o OJHOMY U3 ABYX
TEOPETUYECKHUX BOTIPOCOB
ITOJIHBIM, OTBETHI HA
JIOTIOJTHATEIHHBIC BOTIPOCHI TIO
TEOPETUIECKOMY
9K3aMECHAIIHOHHOMY MaTepUaTy
orieTa JOJKHBI OBITH OJIM3KUMU
K TCOPHUH.

«HCYOOBJICTBOPUTCIBHO»

He oTBeyaer HU Ha OJIMH U3
TCOPECTUUCCKUX BOIIPOCOB, HE
MOXXCT OTBECTUTH HU HA OJJUH
I[OHOJ'IHI/ITGJ'ILHI:Iﬁ BOIIPOC.




8. YueOHo-MeToAMUYecKOe U NH(POPMALMOHHOE 00ecTeUyeHUe JUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yaeOHUK, yueOHOE

KomnnuectBo B

o ) Hay4HOHU
Ne ABTOpBI, COCTaBUTEITN 3arnaBue (3aroJioBOK) nocobue, yebno "o n3nanus oubnuoTeke /
/1 METOIMYECKOE mocodue,
HaumenoBanue
MPAKTUKYM, Jp.) SEC
1 | Jlykanun A. B WuxenepHasi OMOTEXHOJIOTHUS : OCHOBBI Y4ebGHOe mocobue 2020 3BC
TEXHOJIOTHH MHUKPOOHOJIOTHYECKUX "ZNANIUM.CO
MIPOU3BOJCTB M"
2 | lyxansckuii B. A. BBenenue B reHeTUKY VYuebHoe nocobue 2022 9BbC
"ZNANIUM.CO
MII
3 | Hedenosa JI. H. [TpuMeHeHre MOJICKYIISIPHBIX METOJIOB Y4ebHoe mocobue 2022 3BC
HCCIIEIOBAHUS B TEHETUKE "ZNANIUM.CO
MII
8.2. lonmosiHuTeEbHAS JIUTEPATYypPa
Tun (yueOHuk, yueoHoe Ko.lmqecnio i
HAY4YHOM
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJji0BoK) I'ox u3panus ondauorTexe /
n/n MeToinYecKoe nocooue,
NpPAKTHEYM, Op.) HanmeHnoBanue
P > AP- 3BC
1 | OcHOBBI OMOTEXHOIOTUU BBenenue B XUMHUYECKYIO 71a00paTOPHBIit 2014 Penozuropnit
DKOTOKCUKOJIOTHIO MIPAKTUKYM Ty
2 | Mapxouxkwit, 5.J1. OCHOBBI HKOJIOTUH B DHEPTOCOEPEKEHHS YdebHOe mocobue 2014 OBC "IPRbooks
3 | HerpycoB A. 1 BBenenne B OMOTEXHOJIOTHIO YuebHUK 2015 3BC "IPRbooks




8.3. Ilepeuens npogeccnoHaNbHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

1.Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

2.Undpopmanmonnas cucrema «EnnHOE OKHO JOCTyna K 00pa3oBaTeNbHBIM pPECcypcam»
(http://window.edu.ru)

3.0U3 «bubmmoTex». Aapec nocrymna: https://isu.bibliotech.ru

4.9BC «M3narensctBo «Jlaub». Anpec mocryma: http://e.lanbook.com

5.9b MWzpmatenbckoro ueHTpa «Akamemusi». Anpec goctyna: http://www.academia-
MOSCOW.ru

6.0nekrponnas oudaunoreka "Tpyzasr yuensix UT'Y" (http://ellib.library.isu.ru).

7.MaTepHET pecypchl 10 OXpaHe OKpyKaromieil cpeasl (WWW.Seu.ru)

8.Ilpupoma u okpyxkawmas cpega (www.weblist.ru)9.MUHHUCTEPCTBO TPUPOTHBIX
pecypcos u skojoruu PO (http://www.mnr.gov.ru)

10.I'ocynapcTBeHHbII JOKJIa]] 0 COCTOSIHUM OKpY’KaroIlen Cpebl
(http://www.ecocom.ru/arhiv/ecocom/officinf.html)

11.«Poccust B okpyxaromiem mupe» (exerognuk) (http:// www.eco-mnepu.narod.ru/book/
12.http://www.green.unibel.by/greenphone/monitoring.htm

13.http://www.bioassay.narod.ru/biot.htm

14.http://www.eco-edu.spb.ru/help/341.html

15.http://webcenter.ru/~duckweed/index.htm

16.http://soils.usda.gov/sqgi/kit2.html

17.http://www.bionet.schule.de/schulen/novaky/living_water/en/soilqual.htm

8.4. IlepeueHb NporpaMMHOro odecrevdeHust

Ne Hanmenosanue IO PexkBU3HUTEI uoron:)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JIENCTBUS - OECCPOUHO
2 | Office Standart JHorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBus - GECCPOUHO



http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://www.academia-moscow.ru/
http://www.academia-moscow.ru/
http://ellib.library.isu.ru/
http://www.seu.ru/
http://www.mnr.gov.ru/
http://www.ecocom.ru/arhiv/ecocom/officinf.html

8.5. Onucanne MaTepUAJIbHO-TeXHUYECKOU 0a3mbl, HEe00X0ANMOM IS
OCyIIeCTBJIEHHsI 00Pa30BaATEILHOI0 MPOIecca Mo JUCHUILINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0CHOBHOIO 000PY10BAHMS
n/n | NpPakTU4YeCKUX U Ja00paTOPHbIX 3aHATHIM,
MOMeIeHUH JJIS1 CAMOCTOATEIbHOM
padoThl 00yyarommxcs (HoMep ayAuTOPH)
VYyebHas ayiuTopus JJis IPOBEACHUS CTo0Bl yYUYEHUUECKHE IBYyXMECTHBIE
3aHSATUN JEKIIMOHHOTO THUIA. YueOHas (MOHOOJIOKH), CTOJI MPEI01aBaTeIbCKUH,
ayJIUTOPHS JIsl IPOBEACHUS 3aHATHIA CTYJI IPENO01aBaTENbCKUH, T0CKa
CEMHHApPCKOro TUMa. Y4eOHas ayuTopus AJsl | ayAuTOpHas (MesioBas).
1 | KYPCOBOTO NMPOEKTHPOBAHHS (BBITIOJTHEHUS
KYPCOBBIX paboT). YueOHas ayIuTOpus IJIs
MIPOBEICHUS TPYIIIOBBIX U MHIUBHIYaTbHBIX
KOHCYJbTalMi. Y4ueOHas ayuTopus Ass
MIPOBEACHUS 3aHITHI TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOM arrectaruu (A-215)
Jlabopatopus "IIporieccsl u anmaparsl CTOBI YYEHUUECKHE , CTOJIBI
3aIUThI OKPYKAIOIIEH Cpeibl". KOMITBIOTEPHBIE, CTYIIbS. JJOCKA
VYyeOHast ayuTOpus AJIs IPOBEACHUS nepeABUKHAs, TPOECKTOP, HOYTOYK, KpaH
3aHATUNA CEMUHAPCKOTO THIA. MEPEHOCHOM, yCTaHOBKA
VYyeOHast ay1uTopus AJisl KypcoBOro TEXHOJIOTMYECKOI0 KOMILIEKCA,
MIPOEKTUPOBAHHUS (BBIIOTHEHUS KYPCOBBIX MO3BOJIAIOINIAs CHU3UTH PACIIPOCTPAHEHUE
2 | pabor). a’pOJIMCIIEPCHON CUCTEMBI B
VYyeOHast ayTuTOpusi AJisl IPOBEACHHUS npoctpanctBe, [IK-7, cTenn
IPYIIIOBBIX U HHMBUAYaIbHBIX nHOPMAIMOHHEIH 11/2a467.
KOHCYJIbTAlIUI
VYyebHas ayuTOpHs JIs1 TPOBEACHUS
3aHATUNA TEKYIEro KOHTPOJIA U
IPOMEeXYyTOouHOM arrectanuu. (A-409)
3 [Tomemienue st CaMOCTOSTENEHOM paOOTHI Crobl, CTYNbs, KOMIIBIOTEPHI

oOyuatomuxcs (I'-401)
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