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1.Iles1u 0cBOEHUS TUCHHUILIHUHBI (MOTYJISA)

Heasimu aucrurminael (Moayiis) «WHxeHepHas 3H3UMOJIOTHUSD) SIBJISIETCS IOJTy4YEHUE
3HAHWI OCHOBHBIX MPUHIIUIIOB U TEOPETHYECKHUX MOJIOKEHUN WHKEHEPHOU SH3UMOJIOTHH;

3agauM JUCHUTIIAHBI:

-chopMHpOBaTh y OOYYaIOIUXCA IMOHUMAHUS OCOOCHHOCTEH OHMOTEXHOJIOTHYECKHX
IPOIIECCOB C yyacTHeM (pepMEHTOB;

-MIO3HAKOMHUTh OOYyYaIOIMMUXCSA C  OCHOBAMHM KOHCTPYHPOBAHHUS U IOCJICAYIOIIETO
UCIIOJIb30BaHUs B OMOTEXHOJIOTHH OMOKATAIN3aTOPOB C 3a/IaHHBIMH CBOHCTBAMU;

-OIPEACIIUTh MECTO WH)XCHEPHOW JH3WMOJIOTHU B PSAY NMPUOPHUTETHBIX HAMPABICHUM
OHMOTEXHOJIOTHH;

-yIIIyOUTh TIOHUMaHHE (PU3UKO-XUMHUYECKMX M OHOXMMHUYECKHUX 3aKOHOMEPHOCTEH
Ouokaranu3a, 0COOEHHOCTEH ero UCII0Ib30BaHus B OMOTEXHOJIOIHH;

- Ppa3BUTh BWJCHHE TEPCIEKTUB MPAKTHYECKOTO HCIOJb30BaHUS
WHKEHEPHOU SH3UMOJIOTHH.

OCTHOKEHUN

2. MecTO IMCHUIIMHBI B CTPYKTYype 00pa30BaTeibHOM MPOrPaMMbl

Huctunnuna (MOIYJIb) «HxkeHepHas HSH3UMOJIOTUS» OTHOCUTCA K brnoky 1
«ducuummnel (Moxynu)» Yacte, GopmupyeMas ydacTHHKaMHU 00pa3oBaTelbHOIo Ipoliecca
(b1.B.14) cornacHo yueOHOMY IUIaHY TJAHHOTO HAIPABJICHUSI.

JUisl yCHelmHoro OCBOeHUs JAHHOIO Kypca HeoOXOJuMbl 0a30Bble 3HAHMS JUCLMIUIMH:
«Opranuueckass xumus», «OOmas OHONOTHS W MHUKPOOHONOTHY», «XHMHS OHOIOTHYECKH
aKTUBHBIX BellecTBy, «I eHeTukay, «HxeHepHas rpapuka, «OCHOBbI OMOTEXHOIOTUN.

3HaHMS, YMEHUS M HaBbIKM, NPUOOpETEHHBIE NpU OCBOeHUH Kypca «HxeHepHas
SH3UMOJIOTHS» HEOOXOAMMBI IpPHU MPOXOKACHUU IPOU3BOACTBEHHON MPAKTHUKH Hay4YHO-
ucclieoBaTeNnbcKas padboTa, OAr0OTOBKE K TOCYAapCTBEHHOMY IK3aMEHY.

3. Ilnanupyemble pe3yJabTaThbl O00y4eHHs 10 JWCHUILIMHE, COOTHECEHHbIE C
NJIAHUPYeMBbIMHU Pe3yJbTaTaAMH OCBOECHHS 00pa30BaTeJbHOI MPOrpaMMbl

B pesynaprare u3ydeHMs IUCHMIUIMHBI OOYYaOLIUIiCS JOJDKEH YCBOMTH TpPYIOBBIE
(GYHKIIMM B COOTBETCTBUU C NpodeccroHalbHbIM cTanaapToM 22.004 Cneumanuct B 00jacTu
OMOTEXHOJOTMH TPOMYKTOB TNMTAaHUS YTBEpXKJIEH  NIpuKazoM MuHucTepcTBa Tpylda U
counanbHoM 3amuThl PO ot 21 nekabps 2015 rona Ne 1046 H)

O00011eHHBI

¢ Tpynosbie | Tpyaoseie Gymicm Bri6pannsie Tpynosble neiictBus (T/)
byHKIUNA (TD)

(OTD)

Benenne VYnpasnenue BxogHOW M TEXHOJIOIMYECKUH KOHTPOJIb KadecTBa
TEXHOJIOTUY | Ka4eCTBOM, CBIpbs, MONy(paOpUKaToB U TOTOBON MPOAYKIHMH IS
€CKOTo 0€30MacHOCTBIO U OpraHu3aluu panroHaIHLHOTO BEJICHUS
nporecca IIPOCIIEKNBAEMOCTBIO TEXHOJIOTHYECKOT0 Mpolecca MPOU3BOACTBA B HENAX
MPOU3BOJICT | POU3BOJICTBA pa3paboTKu MEPOTIPUATHIA o MTOBBITIICHUIO
Ba OMOTEXHOJIOTMYECKON (P HEKTUBHOCTH MPOU3BOJICTBA OMOTEXHOJIOTUYECKOM
OMOTEXHON | IPOAYKIIMHU JUIS MPOAYKITUH JUTS TUIIEBOH MTPOMBIIIICHHOCTH
OTHMYECKOM | MHIEBOH KOHTpOJIb TEXHOJOTMUECKUX MapaMeTPOB U PEKUMOB
NPOAYKIIMH | TIPOMBIIIJICHHOCTH MIPOU3BOJICTBA OMOTEXHOJOTUYECKOW MPOAYKLIUU ISt
IS D/02.6 MUIIEBOM  MPOMBIIUIEHHOCTH HAa  COOTBETCTBHE
MUAIIEBON TpeOOBaHUSAM TEXHOJOTUYECKON U IKCILUTyaTallMOHHOM
IPOMBIIILIE JIOKYMEHTaLlUU




HHOCTH

Buenpenue — cucreM  ympaBieHHS ~— KayeCTBOM,
0€30IaCHOCTBIO U IIPOCIIEKNBAEMOCTBIO IIPOU3BOJCTBA
OMOTEXHOJIOTMYECKONH MPOAYKUMU JUIS  HHUIIEBOU
IPOMBIIIICHHOCTH B LENAX o0ecrneyeHus TpeOoBaHui
TEXHUYECKUX PETJIaMEHTOB K BHJAaM  IHIIEBOH

MPOJYKIINH

Pa3paboTka MeponpusiTHil 1O NPEayNPEKICHUI0 U
YCTpAaHEHUIO NpUYUH Opaka MPOIYKIMH HAa OCHOBE

JIAHHBIX ~ TEXHOJIOTMYECKOTO KOHTPOJIA  KadecTBa
CBIpBs, MONy(haObpUKaTOB M TOTOBOW MPOAYKUHUU B
nporecce IIPOU3BOJICTBA OMOTEXHOIOTHUECKOM

MPOOYKINHW IJIsA HHIHCBOﬁ IMIPOMBIIIJICHHOCTHU

Pa3paboTka METOAOB TEXHUYECKOIO KOHTPOIS U
UCIIBITAaHUSI TOTOBOM  MPOAYKIIMM B  Ipoliecce
MIPOU3BOJICTBA OMOTEXHOJOTHYECKOW MPOAYKLUU ISt
MUIIEBON TPOMBIIIUICHHOCTH

OcBOeHUE TUCIHUIIINHBI

KOMNemeHyuli:

(Momynst) HampaBiieHO Ha (OPMHUPOBAHHE CIICIYIOLIUX

YK-1. CnocobeH oCymiecTBIsTh MOUCK, KPUTHUECKUI aHANINW3 M CHUHTE3 WH(OpPMAINH,

MPUMEHATHh CUCTEMHBIN TTOIXO0/I JIJIS PEIICHUS ITOCTABJICHHBIX 3a/1a4
CnocoOeH BaJeTh OCHOBHBIMH METOJAMHU,

ITK-1

InpueMaM IUIAaHUPOBAHUA U

NPOBEJCHUS IKCIEPUMEHTAIBHBIX HMCCIICAOBAHNN, 00pabOTKA W MPEACTABICHHS TOTYYCHHBIX
Pe3yJIBTAaTOB B CBOCH MpodecCHoHALHOM 001acTH.

Konu Kputepuu onieHuBaHUS pe3ybTaTOB 00yUeHUS
HaAaNMCHOBAHUC KO,Z[ u HU3KUN
YHUBEPCAIBHOU | papmeHOBaHHE | (JOMOPOTOBBIM,
KOMIICTCHIIMM HHAUKATOpPA KOMIICTCHIUS o .
MTOPOTOBBIN 0a30BbII .
JIOCTHKEHUS HE TIPOABUHY THIN
YHHUBEpCAIbHBIX | chopmupoBaHa)
KOMIIETEHITUMN
VK-1. Cnocoben | U-1yg.1 — He moxer He B nocrarouHoit Ommiio
OCYIIECTBIIATh AHanm3upyer (hopMynpoBaTh | 1OCTATOYHO CTEIIEHU MOXKET (bopMyJHpyeT
IOHUCK, MIOCTaBJICHHYIO B pamKax YETKO MOKET (dhopMyIUpoBaTh N pI;Mzaxpy
KPUTHYECKUI 3a1ay IOCTaBIIEHHON OpPMYJIIPOBa | B paMKax o
P aty. (opmymp P . IMOCTaBJICHHON
aHaJIN3 Y CUHTE3 | BBIIEISIA €€ LIEJIH [TPOEKTa Th B paMKax IIOCTaBJIEHHON
o e TIPOEKTa
uHpOpMAaIUH, 0a30BEIE COBOKYITHOCTh MTOCTaBJICHHOU | IIEJIM MPOEKTA COBOKVIIHOCTE
MIPUMEHSTh COCTABJISIFOIIME, | B3aMMOCBSI3aHH | IIEJIA MTPOEKTa | COBOKYITHOCTH B3aI/IM}(I)CB$[3aH
CUCTEMHBII OCYIIIECTBIISIET BIX 3a7a4, COBOKYNHOCTb | B3aUMOCBS3aHH | sanat
MMOAXO, IJIsT JEKOMITO3HUIIMIO | OOECIIEUMBAIOI | B3aMMOCBSA3aH | BIX 3a7ad4, o 6ecneqHB’a10
pereHus 3a1a49u uX ee HBIX 3a7a4, 00eCIeYnBarolLl X ee
ITOCTaBJICHHBIX noctmwkenne. He | oOecrieunBaro | ux ee
JOCTH)KEHHE.
3a1a4 MOKET IMUX ee JIOCTHIKCHHE.
YeTko MOKET
OTIPEIEIATh IOCTH)KEHHE. JlocTaTouHo
onpenesaTh
OKHJaeMEbIe He YEeTKO MOKET
OKHJaEMbIE
pe3yabTaThl JIOCTaTOYHO OnpenensiTh
pe3yIbTaTHI
pereHus YETKO MOKET 0)KHIaEMBIE
peleHus
BBIJEJIEHHBIX OTIPENIETIATh pe3yIbTaThl
BBIIEIIEHHBIX
3aj1ay. 0KHJaeMEbIe perieHus sanau
pe3yIbTaThI BBIJEJIEHHBIX )




pelIeHus 3a/ad.
BBIZICJIEHHBIX
3a/;ay.
N-2yxq — He moxer OCTaTOYHO
A-2yia Henocratouno A VYenenHo
Haxonur u HaxXOIWThb U XOPOIIO
HAXOIUT U HaxOJUT U
KPUTHYECKH KPUTHYECKH HaxOINT U
KPUTHYECKU KPUTHYCCKU
aHAJT3UPYET aHAJTM3UPOBATH KPUTUYICCKH
aHAITU3UPyeT aHaITU3UPYeT
nHpOpMaIHio, nHpOopMaInio, aHAIIN3UPYET
WHPOpMALHIO, MHOpMAILHIO,
HE00XO0NMYIO HE00XO0NMYIO WH(pOpPMAITHIO,
HEO0XOUMYIO HEOOXOUMYIO
JUTSL PEIICHUSI JUTS PEIICHUSI HEOOXOIUMYIO
. . JUTSL pEIICHUS JUTSI PEIICHUS
[TOCTABICHHOM [TOCTaBICHHOM . | ams perreHust .
[IOCTaBICHHON N [IOCTaBICHHON
3aJa49n 3aJa4un [TOCTaBJIEHHOM
3a1a4u 3a1a491
3aJauH
N-3yk.1 — He moxet Cna6o Xoporio OT1anyHo
PaccmaTtpuBaeT | paccMaTpuBaTh | pacCMaTpHBae | pacCMaTpPHBAeT | pacCMaTpUBac
BO3MOJKHEIE BO3MOJKHEIE T BO3MOJKHBIE | BO3MOYKHBIE T BO3MOYKHBIE
BapHAaHTHI BapHAaHTHI BapHUaHTHI BapHaHTHI BapUaHThI
pe]_HCHI/Iﬂ pe]_HCHI/Iﬂ peHIeHI/ISI peHleHI/IH pCH_[CHI/ISI
3a/1a4Hu, 3a/1a4H, 3a/a4m, 3a/a4u, 3a/1a4u,

OILICHUBAs UX
JOCTOUHCTBA U

OILlCHHUBAas UX
JOCTOUHCTBA U

OLICHMBAs UX
JOCTOMHCTBA U

OLICHUBAsA UX
JOCTOMHCTBA U

OlICHHUBAs UX
JNOCTOUHCTBA U

HEJIOCTATKH HEJIOCTATKH HEIOCTATKH HEIOCTATKH HEJOCTATKH
UN-4yx1— He moxet HeysepenHo Jloctatoumo OTinyHO
AprymentupoBa | GopMHupOBaTh dbopmupyet 4eTKO hopmupyet
HO (hopMHUpYyeT | cOOCTBEHHEIE COOCTBEHHBIE (opMupyeT COOCTBEHHBIE
COOCTBCHHBIC CYXXIICHUS 1 CY)KIICHHS H CY)KIICHHS U
CYXXIEHUS U oielicn oief{[m cobCTBeHHbIC OZIJ;C:KI/I
Y i > CY>XIICHHUS U ’
OIICHKH, OTJIUYaeT (GaKThl | OTIUYACT OLCHKH OTJINYACT
oTnu4aeT GaKThl | OT MHEHUH U (hakThI OT ’ (hakThI OT
. . . oTanyaet (aKThl .
OT MHCHHH H WHTEpIIpeTaliii | MHCHUH U o MHCHHH 1
HHTEPOPETAlMA | B PaCCYKIACHUAX | HHTEPIPETAIN OT MHCHHI 1 HHTEPIpeTanu
prib pacey MITEpHp VWHTEpOpeTauui | ., prip
B PacCyKIEHUSIX | PYTUX B B
B PacCyKICHUSIX
TIPYTUX YYaCTHHUKOB paccyXIeHUIX DY paccyXIeHusX
YYaCTHUKOB JIEATEIbHOCTH, JIPYTHX P ZCTHHKOB JPYTUX
JIEATEIbHOCTH, MPUHUMAET Y4aCTHUKOB i YYaCTHUKOB
JIEATSIIBHOCTH,
MIPUHAMAET 000CHOBaHHOE JlesTenbROCTH, | NIeATCITLHOCTH,
000CHOBaHHOE pernieHue MIPUHAMAET P MPUHAMAET
. 000CHOBaHHOE
perieHue [TOCTaBJICHHOU 000CHOBaHHOE eLLICHIE 000CHOBaHHOE
ITOCTaBJICHHOM 3a/1a9n pelnieHne P N pelreHue
. | TocTaBIeHHOU N
3a/1a9un MTOCTaBJICHHOM MTOCTaBJIICHHOM
3a1a9u
3aJ1aun 3aJ1a4u
N-5yk1 — He moxert OCTaTOYHO
H-Svica Heysepenno A OTnuyHO
Onpenenser u OTIPEACTISATh U YETKO
Omnpenensier u OTIpesIeTIsieT U
OIICHUBAET OIICHUBATH OTIpeIeIIseT U
OIICHUBAET OIICHUBAET
MIOCJICJICTBHSI MIOCJICICTBHSI OIICHUBAET
MTOCJIEICTBUS MTOCJICICTBHUS
BO3MOJKHBIX BO3MOJKHBIX ITOCJICICTBUS
N . BO3MOJKHBIX BO3MOYKHBIX
penieHuit penieHuit N BO3MOIKHBIX .
pelieHui N pelieHui
3aJ1a4u 3aJ1a4u pelieHui
3a/1a9u 3a1a9u
3aJ1auM
NH-1pgq — He Bmageer Cna6o Bnaneer CBo00o1HO
[1K-1 Cnocoben Bnageer OCHOBHBIMHU BJIaJI€CT XOpOLIO BJIaJIeeT
BJIAJICTh OCHOBHBIMHU METOJaMH U OCHOBHBIMH OCHOBHBIMH OCHOBHBIMH
OCHOBHBIMH METOJaMH H preMaMu METOJaMH H METOJaMH H METOJaMH H
METOJIaMH, MpreMaMu IUIAHUPOBAHUS | NIPUEMaMHU MprUeMaMu nprueMaMu
prueMaMu IUIAHUPOBAHUS | SKCIEPMMEHTAN | IUIAHUPOBAHUS | IUIAHUPOBAHHUS | IJIAHMPOBAHUS
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IJIAHUPOBAHUSA U | DKCIIEPUMEHTAI BHBIX DKCIIEPUMEHTA | DKCIIEPUMEHTAT | SKCIEPUMEHTA
MIPOBENCHUS BHBIX HCCIIEIOBAHUH B | JTbHBIX BHBIX JIBHBIX
SKCIIEPUMEHTAh | MCCICAOBAHUM B | MpodecCHoHaNb | UCCICOBAHUN | UCCIICIOBAHUN B | UCCIICIOBAHUN
HBIX npoeccuoHab HO B nmpoeccuoHanb | B
HCCIICIOBaHUH, HOM NESATeILHOCTH | TPOQeCCHOHAN | HOM npodeccronan
00paboTKU U JIeATCILHOCTH bHOI JIEeATeILHOCTH bHOH
MIPEICTaBICHUS JIeATCILHOCTH JIeATCILHOCTH
MOJIyYE€HHBIX NI-2nk.1 — He npoBoaut He
pe3yIbTaTOB B IIpoBoaut 3aKIaJIKy JIOCTaTOYHO Xoporro OTIn4YHO 1T
CBOCH 3aKJIaJIKy OIIBITOB U MIPOBOJIUT MTPOBOJIUT [IpoBoaut
npodeccHoHaIbH OIILITOB U MICPBUYHBIH 3aKJIAJIKy 3aKJIaJIKy 3aKIAJIKY
oli obmacTu [IEPBUYHBIH aHajIn3 OITBITOB U OITBITOB U OIIBITOB U
aHaju3 SKCIIEPUMEHTAN | MePBUYHBIH MEPBUYHBIH TIEPBUYHBIH
OKCIIEPUMEHTANI | BHBIX JaHHBIX | aHAIH3 aHaJIu3 aHajan3
BHBIX JAHHBIX DKCIIEPUMCEHTA | SKCIIEPUMEHTAT | SKCIECPUMEHTA
JTBHBIX BHBIX JAaHHBIX JBHBIX JaHHBIX
JTAHHBIX
NI-3nka— He mpumensier | He CroGoHo
[Ipumensier METOAbI JIOCTATOYHO Xoporuro
[IPUMEHSIET
METOAbI MaTeMaTnu4dceCKoO HpI/IMeHﬂeT HpI/IMeHHeT METOIBI
MaTeMaTHYECKO | 1 0OpabOTKH M | METOJIbI METOBI
. MaTeMaTH4YeCK
11 00pabOTKM M | TPEACTaBICHUS | MAaTEMATHYECK | MaTeMaTHYECKO oif 06PaGOTKI
MIpeICTaBICHHUS pe3yIbTaToB oif 00paboTku | i 00pabOTKH U " P
pE3yJIbTaTOB JKCIICPUMEHTA | W MPEICTaBICHUS
TIPEICTABICHN
JKCIIEPUMEHTA MPEJICTABICHU | PEe3yJbTaTOB
s pe3yJIbTaToOB
s pe3yabTaToOB | DKCIIEPHMEHTA
JKCIICPUMEHTA
IKCIIEPUMEHTA
3namo.

- TEXHOJIOTMYECKUH nmpouecc B COOTBCTCTBUM C PCriIaMCHTOM W HCIIOJIb30BATb

TCXHUYCCKHUEC CpCACTBA Jid HU3MCPCHHUA OCHOBHBIX ITapaMETPOB

IIPOLIECCOB, CBOMCTB CHIPbs U MIPOLYKIIVH;
- CUCTEMbl MEHEIPKMEHTa KauecTBa OMOTEXHOJIOTMUECKON MPOJYKIIMU B COOTBETCTBUU C
TpeOOBaHUSAMH POCCUICKUX M MEXTYHAPOIHBIX CTAHJAPTOB KaYecTBa,;

- ($U3UKO-XMMHUYECKHE U OMOXMMHUYECKHE 3aKOHOMEPHOCTH OMOKaTalu3a;

- CITOCOOBI CTa6I/IJ'II/I3aLII/II/I u

MMPUMCHSACMBIX B 6I/IOTCXHOJ'IOFI/II/I;
- CTPYKTYPHBIC U TCPMOAUHAMHUYCCKUC OCHOBBI q)YHKI_[I/IOHI/IPOBaHI/ISI (bepMeHTOB B
9KCTPEMAJIbHBIX YCIIOBUAX,

- IpUMEPBI

MMPOMBIINIJICHHOCTH,

- COBPCMEHHBIC TCXHOJIOTUYCCKUEC CXCMbI HHI[YCTpHaHBHOFO6HOKaTaHH3a;

pereucpannun

HCIIOJb30BaHKMS OHOKaTalau3a B HayKe,

(bepMeHTaTUBHBIX

MCIUIINHC,

- MPUHIUIIBI CO3JJaHUS 6I/IOKaTaJ'H/I3aTOpOB C 3aJaHHBIMH CBOI\/'ICTBaMI/I;
- COBpPCMCHHBIC I/IH(I)OpMaI_II/IOHHLIC TCXHOJIOTUH, UCIIOJIb3YyEMbIC B I/IH)KCHepHOI\/'I

SH3UMOJIOTHH;

OUOTEXHOJIOTUUECKUX

CHCTEM,

TCXHUKE U

- HOBEHIIINE JOCTHKEHUS U NEPCIICKTUBBI PA3BUTHA HH)KGHGpHOfI OH3HMMOJIOTHH,

Ymemos:

-IIPOBOJUTH TEOPETUUECKHE HCCIIEJOBAHUS, MOJIb30BATHCS CIPABOYHOM JIUTEpaTypol B
00J1aCTH WHXKEHEPHOU YH3UMOJIOTHH;

-HCTIONh30BaTh IMOJIYYCHHBIE 3HAHHS [UIsl aHaliu3a SKCIEPUMEHTAIBHBIX JIaHHBIX,
KacaroIuxcsi Moadopa, XapakTEPUCTHKA M COBEPIICHCTBOBAHUS IPOIYIIEHTOB, a TAaKXE HX
WCIIONIb30BaHUs B Pa3HOOOPA3HBIX TEXHOJIOTHYECKUX MPOoIleccax MPON3BOACTBA (hepMEHTOB;




- paboTaTh ¢ Hay4YHO-TEXHMYECKONW HH(OpMaIMei, HCIONb30BaTh POCCHUHCKHA U
MEXIYHApOHBIHN OIBIT B MPO(hecCHoHabHOM e TeNbHOCTH,

-CaMOCTOSITEJIbHO ~ BBIOMPAaTh  TEXHUYECKHE  CPEJCTBA,  PALMOHAIBHYIO  CXEMY
MIPOM3BOJICTBA 3aJAHHOTO IPOAYKTA;

-OIICHUBATh TEXHOJOTMYECKYIO 3(P(PEKTUBHOCTH MPOU3BOACTBA U BHOCUTH MPEATIOKCHHS
[0 UX YCOBEPUICHCTBOBAHMUIO;

-ONTUMU3HUPOBATH COCTAB IMUTATENIBHBIX CPELL;

-OIpeeNsATh MapaMeTpbl KyJIbTUBUPOBAHUS MTPOYLIEHTOB;

-ONTUMU3HUPOBATh YCIOBUS KYJIbTUBUPOBAHMUS,

-IpeAyNpexaaTh 3arPA3HEHUS BO3IYIIHOTO U BOJHOTO OacCeHOB, MOYBHI;

-pa3pabaTbIBaTh OMOTEXHOJIOTUYECKHE MPOIECCHl ¢ y4acTHEM OYHILEHHBIX (PepMEHTOB
Wi (pepMEeHTHBIX NPENapaToB;

-KOHCTPYHPOBATh OMOKATAIN3ATOPHI C 3aJaHHBIMU CBOWCTBAMH;

Bnaoems:

- CIIOCOOHOCTBIO YIPABIATH OMOTEXHOJIOTHYECKUMHU MPOIIECCaMU;

-HaBBIKAMH CAMOCTOSITEILHOTO PEIICHUSI HAYYHBIX, HHKEHEPHBIX U MPOU3BOJACTBEHHBIX
3a1a4 B 00J1aCTH DH3UMOJIOTHH,

-OIBITOM MHKPOOHOJOTUYECKHX, OMOTEXHOJIIOTUYECKUX U AHAIUTUYECKHUX METOJIOB
UCCJIEIOBaHMS,

- METOJlaMH OYHCTKM M CTEpUIIU3allMU BO3AyXa, MPUTOTOBICHHUS WU CTEPUIIM3ALUU
MUTATENbHBIX CPE;

-METOJlaMH TPOBEACHUS CTaHJAPTHBIX HCIBITAHUM MO OMpPENEICHUI0 KayecTBa ChIPhS U
IPOAYKLIMH;

-METOJaMH TEXHUYECKOTO KOHTPOJIS 32 COOMIOACHHEM TEXHOJIOTMYECKOM AUCIHUILTUHBI B
YCIIOBHSAX JIEHCTBYIOMIETO OMOTEXHOJIOTHYECKOTO IPOM3BOJICTBA.

3.1. MaTtpuua cooTHeCeHUs1 TeM/pa3/1e/ioB y4eOHOH JUCHUIJIMHBI (MOAYJISA) U
(opMupyeMBbIX B HUX YHHBEPCAJbHBIX HIIPO(eCCHOHATbHBIX KOMIIeTEeHIUii

Tembl, pa3zienbl TUCHMUITITHHbI Komnereniuu
YK-1 [1K-1 ob1ee
KOJINYECTBO
KOMITETEHIINI
Tema 1. OOmmue cBeneHus 0 pepMeHTax. + + 2
Tema 2. OGriee ycTpoiicTBO (hepMEHTOB. + + 2
Tema 3. dakTopsl BIUAOLIE HA CKOPOCTh + + 2
(epMEHTaTUBHBIX MTPOLIECCOB.
Tema 4. ITprnunne! BBICOKOH + + 2
CHEU(PUIHOCTH (PEPMEHTOB.
Tema 5. OOmume MexaHU3MBbl JEHCTBUS + + 2
(hepMeHTOB.
Tema 6. HU3KOMONEKYISIpHBIE PETYIISATOPBI + + 2
(epMeHTaTUBHOW aKTUBHOCTH.
Tema 7. HebenkoBble yacTu (epMEHTHBIX + + 2
MOJIEKYJI.
Tewma 8. CunTe3 pepMEHTOB B KIIETKaX. + + 2




4. CTpyKTypa 1 COJAEpKaHHE TUCLUUIIIMHBI (MOAYJIs)
OO01mast TpyA0€MKOCTh JUCIUIIINHBI COCTABISAET 5 3aueTHBIX enuHul], 180 ak. yacos.

4.1. O0beM TUCUMILUIMHBI U BUAbI y4eOHOH padoThl

Bune! 3agsatuil Bcero uacos
Ounas popma 3aounas Gopma
7 cemecTp 5 Kypc
OO01mast TpPyA0€MKOCTh TUCIUTITHHBI 180 180
KoHTtakTHas paboTa 00y4arommxcsi ¢ MpernogaBaTesieM. 80 28
AyIUTOPHBIC 3aHATHUS 80 28
Jlexumu 32 6
[TpakTrueckue 3aHATUS 48 22
CamocTosTenpHas pabora 64 143
npopaboTka ydeOHOro marepuajia IO AUCHHUILIIMHE
(KOHCHIIEKTOB JIEKLIWH, y4eOHUKOB, MAaTEpHAJIOB CETEBBIX 24 63
pecypcoR)
MOATOTOBKA K MPAKTUYECKUE 3aAHITHIM 20 40
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 10 20
MOJTrOTOBKA K C1a4e MOJTyJIs 10 20
Kontpob 36 9
Buj nToroBoro KoHTposis JK3aMeH
4.2. Jlekuuun
Ne | Pazgen aucummianHbl (MOIYs1), TEMBI JTEKIUN U O6beM B akaf. dopmupyembie
UX COJIEpKAHNE Jacax KOMIICTEHIHH
OuHast BaouHas
dopma  (bopma
00y4eHus oOydeHHs
1 | Tema 1. Bseaenue. IlepcriekTuBBl pa3BUTHSA 2 1 YK-1; I1K-1
VHKEHEPHOU SH3UMOJIOTUHU
2 | CtpykTypHO-(pYHKIIMOHATHHBIE 0COOEHHOCTH 2 1 YK-1; TIK-1
Ounokaranmsa
3 | Ctpoenue, cBOICTBa, MeEXaHW3M JCUCTBHUS H 2 VK-1; IIK-1
kyaccuukanys GepMeHTOB
4 | Ctpoenue hepMEeHTOB 2 1 YK-1; TIK-1
5 | MexanusMm neicTBusi pepMEHTOB 2 YK-1; TIK-1
6 | Knaccuduxanus ¢pepmMeHTOB 2 YK-1; I1K-1
7 | BnusHue BHEIIHHUX YCIIOBHM Ha 2 YK-1; I1K-1
(GyHKIIMOHHpOBaHKHE (DEPMEHTOB
8 | Hocurenu ans umMmobunusanuu GepMeHTOB 2 YK-1; I1K-1
9 | IIpoMBINIUIEHHBIE TPOIECCHI C HCIIOJIB30BAHHEM 4 1 YK-1; IIK-1
MMMOOMIIN30BaHHbBIX ()EPMEHTOB U KJIETOK.
10 | UmmobOunm3anus u cradunmsaius GepMeHTOB. 2 VK-1; IIK-1
11 | Boigenenue wu crangapTuzanus (EpMEHTHBIX 2 VYK-1; TIK-1
IpernapaToB
12 | UanycTpuanbHbIil OMOKaTams3 2 1 YK-1; TIK-1
13 | OxpaHna Tpy#aa H TexHUKa O0€30MacHOCTH Ha 2 YK-1; I1K-1
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MNPEeNNpUATHIX,  BBITyCKalOMUX  (hepMeHTHBIE
npenapatsl. [Ipumenenne pepmMeHToB.
14 | Vruimzanust 0oTX0A0B IMPU MTOMOIIU (hepMEHTOB 2 YK-1; ITIK-1
15 | [lpumenenue hepMEeHTOB 1 1 YK-1; [IK-1
16 | KonctpyupoBaHue OMOKaTaIM3aTOPOB 1 YK-1; ITIK-1
Utoro 32 6
4.3. TlpakTu4yecKue 3aHITHSA
Ob6vem B  akaxa. | Popmupyemsbie
Ne HanmeHnoBaHMe 3aHATHS qacax KOMIICTCHIIHH
pasi O4Has BaoyHas
cna dbopma  (bopma
00y4yeHus pO0y4YeHHs
1 Meroapl  ompeneneHUs — OPTaHOJEHTHYCCKHUX, 8 4 VK-1; IIK-1
(UBHKO-XMMHYECKUX W MHKPOOMOIOTHICCKHIX
Ka4yecTB ()ePMEHTHBIX IIPENapaToB
2 OO0mme MeTONbl  OMNpENCICHUs aKTUBHOCTH 8 4 YK-1; [IK-1
dbepmenToB. TexHuka 0€30MacHOCTH TIPH padboTe
¢ 000pyTOBaHUEM.
3 KoHntponbHas pabota Nel Meronsl 8 2 YK-1; TIK-1
UMMOOUITN3aIuu (EPMEHTOB
4 Onpenenenue  akTUBHOCTH  (DEPMEHTOB ¢ 6 4 YK-1; TIK-1
UCTIOJIb30BaHUEM (hoTOMETpUH
5 Mertomsl onpeeaeHus AKTUBHOCTH 6 4 YK-1; [IK-1
POTEOJIMTHICCKUX (DEePMEHTOB
6 OrnpeziesieHre aKTUBHOCTU aMUJIa3bl 6 2 YK-1; [TIK-1
7 KomnmokBuym:  IIpousBonctBo  (hepMEHTHBIX 6 2 YK-1; TIK-1
npemnapatoB. [[puHIMIIMaTRHAS cXeMa mpoIiecca.
Wroro 48 22

4.4, JlabopaTopHble paGoThI HE MPEAyCMOTPEHbI

4.5 CamocrosiTe/ibHasi padoTa 00y4arommMxcs
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O0BeM 4acoB

Pa3nen
IUCIHUII | Ne Bug CP OYHas BaouHast
HHBI dbopma (bopma
o0y4yeHHs (0Oy4YeHHS
npopaboTka y4eOHOro Marepuaiga Mo JAUCHUIUINHE 4 8
1 | (KOHCTIEKTOB JIEKIIMH, YYCOHHMKOB, MaTepHAJIOB
CETEBBIX PECYPCOB)
Paspenl [ HOArOTOBKA K IPAKTHYECKHE 3AHITUAM 2 2
3 | BBINIOJIHEHUE WHIMBUYaTbHBIX 3aJaHHIA 1 4
4 | TOATOTOBKA K C1au€ MOJYJIs 1 2
mpopaboTka y4eOHOro marepuana Mo JUCIUIUINHE 2 8
1 | (KOHCHIEKTOB JIEKIIUW, Y4YEOHHKOB, MAaTEPHUAJIOB
CETEBBIX PECYPCOB)
Paznen 2 2 | MOATOTOBKA K MPAKTUYECKUE 3aHATUSIM 2 2
3 | BBINOJIHEHUE WHAUBUIYAIbHBIX 331aHUI 1 4
4 | moArOTOBKA K ClIaye MOJTYJIS 1 2
npopaboTka y4yeOHOro marepuana Mo JUCIHUIUINHE 4 8
1 | (koHCHEKTOB JIeKUMH, Y4YEeOHHMKOB, MaTEpHUaJIOB
CETEBBIX PECYPCOB)
Pasnen 3 2 [ qoxroroska k IPAKTHYECKHE 3aHATHIM 2 2
3 | BBINIOJHEHUE UHIMBUYaTbHBIX 3aJaHUI 1 4
4 | MOATOTOBKA K Cllaye MOJIYJIS 1 2
npopaboTka y4eOHOro Marepuaiga Mo AMCHUIUINHE 4 8
1 | (koHCHEKTOB JeKUUW, Y4EeOHHKOB, MaTEpHUaJIOB
Pasnen 4. CETEBBIX PECYpPCOB)
2 | moAroToBKa K MPAKTHYECKHUE 3aHATUIM 2 2
3 | BBITIOJIHEHUE WHIMBUYaTbHBIX 3aaHHIA 1 4
4 | moaroToBKa K cJjaue MOAyJis 1 2
npopaboTKa y4yeOHOTO MaTepHalia Mo JUCIHUIUINHE 4 10
1 | (koHCHEKTOB JEeKIWW, Y4eOHHKOB, MaTEpHUaOB
Pasien 5. CETEBBIX PECYpPCOB)
2 | MOATOTOBKA K MPAKTHUYECKUE 3aHATUIM 2 2
3 | BBIMIOJIHEHUE WHIMBUYaTbHBIX 3aJaHUI 1 4
4 | mOATrOTOBKA K ClIaye MOJTYJIS 1 2
npopaboTKa y4yeOHOTO MaTepualia Mo JAUCIHUIUIMHE 4 10
1 | (koHCHEKTOB JEKIWW, Y4eOHHKOB, MaTepHUaOB
Pasnen 6. CETEBBIX PECYpPCOB)
2 | MOATOTOBKA K MPAKTHUYECKUE 3aHATUIM 2 2
3 | BBIMIOJIHEHUE WHIMBUYaTbHBIX 3aJaHUI 1 4
4 | moATrOTOBKA K ClIaye MOJTYJIS 1 2
npopaboTka y4eOHOro marepuana Mo AUCHUILINHE 4 10
1 | (koHCHEKTOB JIeKIMH, Y4YEeOHHMKOB, MaTepHUaJOB
Pasien 7. CETEBBIX PECYpPCOB)
2 | MOATOTOBKA K MPAKTHUYECKUE 3aHATUIM 2 2
3 | BBIMIOJHEHUE WHIMBUYaTbHBIX 3aJaHUI 1 4
4 | moAroToOBKa K cljaue MOAYJIs 1 2
npopaboTKa y4yeOHOTO MaTepualia Mo JUCIHUIUINHE 4 10
1 | (kOHCHEKTOB IEKIUW, Yy4YeOHHKOB, MaTepHaOB
Pasnen 8. CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUYECKUE 3aHATUSIM 2 612
3 | BBINIOJIHEHUE WHINBUYATbHBIX 33 aHHIA 2 3
4 | MOATOTOBKA K CIaYe MOYJIsS 2 6
Uroro: 64 143




[Tepeuenp MeTOANYECKOTO OOECTICUEHUS ITIs1 CAMOCTOSITEIbHON pabOTHI 10 TUCIUITIIMHE
(MomyIt0):

1. MyparoBa C,A. Metoaudeckue yKa3aHus 1)1 BBITOJTHEHUS KOHTPOJIBLHON pabOTHI 11O
mucruruiniae «HKeHepHass MH3UMOJIOTHS Ui 00yJaromuxcs no HanpasieHuto 19.03.01
buorexuonorus. - Muuypunck 2023.

4.6. BoinoiHeHHEe KOHTPOJIbHOMH PadoThI 00yYAOIIUMHUCS 3209HOH (POPMBI

Baxnolt Qopmoil camocTosTeNbHOW paboThl 00ydaroulerocs sBISETCS HalUCAHUE
NUCHMEHHBIX paboT, B TOM YKCIIe KOHTPOJIBHOM pabOTHI 10 TaHHON JUCIHILIHHE.

Ienun BeINOTHEHMS paOOTHI:

— CcHCTeMaTH3alus, 3aKpeIUIeHHe M YrIIyOJeHHe TEOPEeTUYECKUX 3HAHUH M yMEHHi
IIPUMEHATD UX JUISl PELICHUs] KOHKPETHBIX MPAaKTUYECKUX 3a/1ay;

— pa3BUTHE HAaBBIKOB CAMOCTOSITEJIbHON HayuyHOU paOoThl (IIJIaHUPOBAHUE U NPOBEICHUE
UCCIIeIOBaHMs, paboTa ¢ HaydyHOW M CIIPAaBOYHOHM JHUTEPaTypod, HOPMATUBHBIMU IPABOBBIMU
aKTaMHW, UWHTEpIpEeTalys IOJYyYEHHBIX pPE3yJbTaTOB, HUX IMPAaBUIBHOE M3JI0XKEHUE U
odopmiieHue).

Pabora nomkHa OTBEYaTh CIEAYIOIUM TPEOOBaAHUSIM:

— ¢dopMHpOBaHHE ABTOPCKOH IMO3WIMHM MO OCHOBHBIM TEOPETHUYECKUMH IPOOIEMHBIM
BOIIpOCaM;

— aHaJIM3 HAYYHOU U y4eOHOI TUTepaTyphl [0 TEME UCCIIEIOBAHMS;

— CBSI3b IIPEIMETa MCCIIEOBAHMSI C aKTyalbHbIMU NpOOJIEMaMH COBPEMEHHOM HayKU U
IIPAKTUKH;

— JIOTUYHOCTb U3JI0KEHHUS, apTYMEHTUPOBAHHOCTD BHIBOJIOB U 00OOLICHMI;

— HAYYHO-TIPAKTHYECKAas aKTyaJIbHOCTh paOOTHI.

3ajaHusa B KOHTPOJIbHOW paboTe HampaBiIeHbl Ha 3aKpeIieHHEe TEOPETUUYECKUX 3HAHUM
00yuaromerocsi ¥ OBJaJACHUs IUTOT€HETUYECKUMH METO/IaMU UCCIIEOBAHUM.

IlepeyeHp BOIPOCOB W METOAMKA pELICHUS TE€HETUYECKUX 3a4ad pPacCMOTPEHBI B
METOJMYECKUX YKa3aHUSAX JIJISl BBINOJIHEHNS KOHTPOJIbHON pabOTHI.

4.7. Conep:xaHue pa3iesioB U CHUNTHHBI
1. BBeaenue. IlepcnekTHBBI pa3BUTHS MHKEHEPHOI YH3UMOJIOTHH.

O6mue cBeaeHus o ¢epmentax. DepMeHTbl Kak OCHOBa ku3HU. DepmMeHTH U
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKU. BHyTpUKIIeTOUHBIE CTPYKTYpHI. JIokanu3anus GepMeHTOB B
kierke. Jlokammzanusa ¢epmeHToB u  (usmonorus kietku. CpaBHUTENbHAs OHOXUMUS
depmenToB. CpaBHEHHE TKAaHEH.

Tema 2. O6miee ycTpoiicTBO epMeHTOB.
CpaBHuTenbHas sH3UMoOIOrus pa3Butus. CpaBHeHue ¢epmeHToB. M3odepmenTsl. [lerpangamnus
(bepMmeHTOB. bronornueckas peryisius akTuBHOCTH (epMeHTOB. [Iponcxoxenne GpepMeHTOB.

1. CTpyKTypHO-QyHKIIMOHAIbHBIE 0COOCHHOCTH OMOKATAJIN3A.

CtpykTypa, CBOMCTBa M MeXaHU3M JeWcTBUS OMOKaTain3atopoB. CXOICTBO M OTIMYHE
OMOJOTHYECKHUX KaTallu3aTOpOB OT CUHTeTHYecKuX. [IpeumymiecTBa n HeTOCTaTKU OMOKATaIn3a
IIPY €0 UCIOJIB30BAHUHU B TEXHOJIOTUYECKUX Mpoleccax. PuOo3umel.

2. Biusinve BHEIIHUX YCJI0BHI HA (PYHKIIHOHMPOBaHHUE (PEPMEHTOB.

@dakTopbl  BIMAIOLIME Ha CKOPOCTh (DEPMEHTATHBHBIX MPOIECCOB. 3HAuUCHHE
UCCIIEIOBaHMUSI KHMHETUKH JAeWcTBUA (GepMeHTOB. DakTopbl, BIMSIONIME HA CKOPOCTh
(epMeHTaTUBHBIX peakuuil. BnusHue koHuenTpanuu ¢pepmenta. Boruyrsie kpussie V. — [E].
Bemykisie kpuBble V — [E]. Bnusinue xonuentpanuu cyocrpara. @epMeHTaTUBHAS KUHETHKA
onHocyOcTpaTHbIX peakuuid. Teopuss Muxasnuca. Teopuss CTAMOHAPHOTO COCTOSIHHUA.

13



Kunernueckne ypaBHeHHs [UIsi (epMEHTOB, ICHCTBYIOIIMX Ha JBa U OOJbIIEEe YHCIO
cyoctparoB. Peakuuu ¢ yuactuem ByX cyOCTpaTOB. Y CTaHOBJIEHHE KMHETUYECKOTO MEXaHHU3MA.
Peakunmu ¢ ywactuem Tpex u Oojpmiero uymcia cyOctpatoB. VccienoBanue CBSI3bIBaHUS
cyocrpara. IHrnOupoBaHue BBICOKUMH KOHIIEHTpauusaMu cyocrpara. Cyoerpar, neiicTByromui
OJTHOBPEMEHHO Kak akTtuBaTop pepmenta. Bausaue pH. pH-pynkiun Muxasnuca. Bausaue pH
Ha V. Bmusaue pH na Kwm. Bnusaume temmeparypsl. Temmora wHaKTHBamuu (HEPMEHTOB.
Bnusiaue Temmnepatypsl Ha COOCTBEHHO (PEpMEHTATUBHYIO peakiuio. BiusHue temneparypsl Ha
COCTOSIHME  MOHM3auMKM  ¢QepMmeHTa. Bumsnue  naBnenus. [Ipencraunonapnas — ¢aza
(bepMeHTaTUBHBIX peakiuii. MeToabl nccieaoBaHus ObICTPHIX peakuuil. AHANINU3 pe3yIbTaTOB
UCCIIeIOBaHUM OBICTPBIX peakiuil. PenakcalimoHHbIe METOBI.
3. AMMoOuIn3anus U craduim3anust pepMeHTOB.

Crabunuszauus GepMEeHTOB B OMOTEXHOJOIMUYECKHX CHUCTeMax. TpaaulMOHHBIE METOJIb
crabmwimmzanuu. Crabwimsupyomme A00aBKH. XuMmHuyeckas Moaudukanus (epMeHTOB.
Nmmobunuzanus (pepMeHTOB. DKCTPEMO3MMbl U HMCTOYHUKM HX MOJNy4YeHHs. TepMO3UMBI.
CTpyKTypHBIE U TEPMOAMHAMUYECKHE OCHOBBI (DYHKIIMOHUPOBAHHS TEPMO3UMOB IPH BBICOKHX
Temrneparypax. Mcrnonp3oBaHHe 3KCTPEMO3UMOB B OMOTEXHOIOTUU. AMMIIAa3bl U MYJUTYJIaHA3bI.
IIporennaspl. JJHK-nommMepassl. @epMEHTATUBHBIE PEAKIMU B CUCTEMAax C OPraHU4YECKUMU
pacTBopUTEIIMU. VX mpuKinagHOe 3HaUEHUeE.

4, HNupycrpuanbHblii Onokaranus.

[Tonyyenue pepMEHTHBIX IpenapaToB pa3IMYHON CTENEHW OYMUCTKU. TexHomoruyeckas
cxema npousBoacTtBa. @DepMEHTBI B XMMHYECKOM IPOMBIINIIEHHOCTH. DepMeHThl B
bapMmaleBTHYECKON NPOMBIIITIEHHOCTH. DepMEeHThI B MUILEBOM TPOMBIIUICHHOCTH. Y IPaBJIeHUE
OMOTEXHOJOTHYECKUMH TIPOIleCCaMU C TIOMOIIBIO  (hepMEHTOB. [Tonydyenue TIIHOKO30-
(GpPYKTO3HBIX CHPOIIOB C IIOMOIIBIO TIJIFOKO30M30Mepasbl. lcmonb3oBaHue B NHUIIEBOM
NPOMBIIIICHHOCTH TPOTEHHA3, aMHa3, JIWMNAa3, MEeKTHHAa3, [-ramaktoznga3. DepMeHTH Kak
KOMIIOHEHTbI MOIOIIUX cpelicTB. [lepcrekTuBbl pa3BUTHS MHAYCTPUAIBHOIO OMOKATAIN3a.

5. KoncrpyupoBanue 0H0KATAIU3ATOPOB.

buokonBepcust pacTUTENBHOrO ChIpbsi. MDEepMEHTATHBHOE TOJYYEHHE TJIIOKO3bl U3
LEeJUTI0JI030c0AeprKaliero coipbsid. CuHTe3 (QEepMEHTOB B KIeTKaxX. SIBIE€HHUs, BaKHbIE I
6uocunte3a Oenka. Pernmukauua JAHK. JIHK-nonmumepaza. PHK-nonumepasa. Ilpucoennnenune
amuHokucior kK TPHK. Ammnoanun-tPHK—cunrerassl. I'enetmueckuit kox. CrpykTypa
pubocom. OyHKIIMOHUPOBaHUE puOOCOM U KodakTopel. Muunmanus. Dnonramus. TepMunams.
Konrpons Ouocunreza ¢epmenroB. Koutpons B OakrepuanbHoi cucteme. KoHTpoib
meTtabonutramMu. KoHTponb OnocuHTe3a Oenka B KUBOTHBIX KieTkaX. HeprOocoMHbI cuHTE3
MOJIMIENTUIOB.

6. JKCNePpUMEHTAJIbHbIN aHAJIN3 MPOCTPAHCTBEHHOH CTPYKTYPbI (hepMEHTOB.

[Tonyyenne  xuMepHbIX U OudyHKIMOHANBHBIX  (epmeHToB.  IlomydeHue
MOJIyCUHTETUYECKUX (PEPMEHTOB M MX HCIOJb30BAHHE B KAauyeCTBE WHAYCTPHUAIBHBIX
O6uokatanu3aTopoB. HampaBineHuss W TNEpPCNEeKTUBBI PAa3BUTHUA MOJEKYISPHOTO JM3aiiHa
OMOKAaTaIN3aTOPOB.

5. O6pa3oBare/ibHbIe TEXHOJOTHHI

Bup yyeOHoii padoThl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
Jlekuun DIIEKTPOHHBIE MaTepHUaJIbl, UCIIOJIb30BaHUE
MYJIbTUMEAUMHBIX CPEICTB, pa31aTO4YHbI MaTepHall
IIpakTHueckue 3aHATHS AHanu3 omnbITOB, 00CYKJEHHE U aHAINU3 MPEAJI0KEHHbIX

BOIIPOCOB UX AYJAUTOPHBIX 3aHATUAX, UHAUBUAYAJIIbHBIC
JAOKJIaabl, TCCTUPOBAHUC

CaMocCTOSTCIIbHEIS pa60TBI 3aIJ_[I/ITa U OpE3CHTAlUA PE3YJIbTATOB CAMOCTOATCIBHOI'O
HUCCICOOBAaHUs Ha 3aHATHAX
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6. ®oH/I OLIEHOYHBIX CPEICTB JUCHUNIMHBI (MOIYJIA)
6.1. [IacopT (poHIa OLIEHOYHBIX CPEACTB MO AUCHUILIUHE « UHKEeHEePpHAsT HH3UMOJIOTUsD)

No Kon O11€HOYHOE CPEJICTBO
KoHntposnmpyemslie pa3aensl .
/o KOHTPOJHPYEMOH HAaMEHOBaHHE
(TeMbl) TUCIUTUIUHBI® KOJI-BO
KOMITCTECHIIMU
1 Tema 1. O6mme cBeaenms o | YK-1; ITIK-1 TecToBrIe 3aMaHUs 15
dhepmeHTax. Pedepar 20
Bonpocel 5k3amena | 3
2 |Tema 2. O6mee yctpoiictBo | YK-1; I1K-1 TecToBbie 3amaHus 35
(bepMeHTOB. Pedepar 2
Bomnpocer sk3amena | 10
3 | Tema 3. ®akroper Biusromue | YK-1; T1K-1 TecToBbie 3a1aHus 50
Ha CKOPOCTh (hepMEHTATUBHBIX Pedepar 2
IIPOLIECCOB. Bonpocs! 5k3amena | 10
4 Tema 4. Ilpuuunbl Beicokou | YK-1; ITK-1 TecToBBIE 3agaHUs 50
cnenu(UIHOCTH (HEPMEHTOB. Pedepar 5
Bormnpocsl sx3ameHa 10
5 Tema 5. O6mme wmexanusmsbl | YK-1; ITK-1 TecToBEIC 3aaHUS 20
nencTBUsS PEepPMEHTOB. Pedepar 2
Bompocsr sk3amena 10
6 | Tema 6. Huzkomonekynspusie | YK-1; TTK-1 TecToBbie 3agaHus 10
perynaropsl (pepMeHTaTUBHOM Pedepar 2
AKTUBHOCTH. Bompocsr sk3amena 10
7 Tema 7. HeOenkoBele yactu | YK-1; IIK-1 TecToBBIE 3agaHUs 10
(hepMEHTHBIX MOJICKYI. Pedepar 20
Bomnpocsl 5k3ameHa 5
8 | Tema 8. Cunre3 dpepmentoB B | YK-1; I1K-1 TecToBbie 3amaHus 10
KJIETKaX. Pecdepar 2
Bonpocsl sk3amena 5)
6.2. [lepeuens BONMPOCOB IS IK3aMeHa
1. O6mas xapakrepuctuka kataiauzaropos (YK-1; TTK-1).
2. atsb onpenenenne Gpepmentam (YK-1; ITK-1).
3. O6muue cBoiicTBa pepMeHTOB U apyrux karaimuzatopos (YK-1; TTK-1).
4. Otnnuust hepMeHTOB OT Heoprannveckux katanmuzatopos (YK-1; I[TK-1).
5. Monekynspaoe ctpoenue ¢pepmentos, nzohepmentsr (YK-1; ITK-1) .
6. Ctpoenue aktuHOro 1entpa (YK-1; ITK-1).
7. Kontaktabiit yuactok (YK-1; TTIK-1).
8. Karanutnueckwuii yuactok (YK-1; ITK-1).
9. Ctpoenue u 3HaueHue ayutoctepudeckoro mnentpa (YK-1; TK-1).

10.Teopust MHAYIIMPOBAHHOTO COOTBETCTBHUS CyOCTpara akTUBHOMY LeHTpY ¢epmenta (YK-1;

TK-1).

11.Mexanusm aeiictust pepmenton (YK-1; TIK-1).
12.ITopsimok 1 MonekyasipHocTh pepmerTaTrBHOM peakiun (YK-1; ITK-1).
13. Teopust Muxasnuca- Menren ((VK-1; T1K-1).
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14.3aBHCUMOCTh CKOPOCTHU peakiiuu OT KoHueHTpanuu cyocrpara (YK-1; TTK-1).
15.Koncranta Muxasuica U MakcuManbHas ckopocth peakiuu (YK-1; TTK-1).
16.0npenenenne KUHETUYECKUX KOHCTaHT MeToioM JlaitnyuBepa u bepka (YK-1; TTK-1).
17.3aBucumMocTthb ckopoctu peakiuu oT Temmneparypsl (YK-1; ITK-1).

18.3aBucumocts ckopoctu peakiuu ot pH (VK-1; ITK-1).

19.HeGenkoBble KOMIIOHEHTHI (DEPMEHTOB: HOHBI MeTa/l10B, Kopepmentnl (YK-1; TTK-1).
20.Ctpoenue u Mexanusm jaeictsust kopepmenta A (YK-1; TTK-1).

21.Ctpoenne u Mexanusm aeiicteust kopepmenta HAJI. (VK-1; TIK-1)

22.AxtuBaropsl pepMeHTOB U Mexanu3M ux aercreus (YK-1; I1K-1).

23.CTpoeHue TIIyTaTHOHA U €ro posib B peryisinun aktuBHocTHGepmenToB (YK-1; ITK-1).
24. YnpasjeHrue OMOTEXHOJIOTHYSCKUMU TIporieccamu ¢ romoiisio pepmerton. (YK-1; ITK-1).
25. Uurubutopsl pepmentoB. Buasr uarunouposanus (YK-1; ITK-1).

26.MexaHu3M KOHKYpeHTHOTO MHrHOMpoBanus u ero 3Hauenue (YK-1; [IK-1).

27 Knaccuduxkarnus u HomeHknarypa pepmenros (YK-1; ITK-1).

28.Xapaxkrepucruka tpancdepas (YK-1; I1K-1).

29.Xapakrepuctuka ruaponas (YK-1; TIK-1).

30.Xapaxrepucruka okcugopenaykras (YK-1; IIK-1).

31.Xapakrepuctuka aua3 (YK-1; ITK-1).

32.Xapaxtepucruka cunreras (YK-1; I[TK-1).

33.Xapaxtepuctuka nzomepas (YK-1; ITK-1).

34.Merons! Beiienenus pepmenton (YK-1; ITK-1).

35.Meronsl onpezaeaenus aktusHocT GpepmentoB (YK-1; TTK-1).

36.Enuunnet aktuBHoctH hepmenton (YK-1; [TK-1).

37.Ilpumenenue ¢pepmenToB B nuiieBbix Texnomorusx (YK-1; ITK-1).

38.Jlokanmu3zanus pepmentos B kietke (YK-1; [TIK-1).

39.I11r0Chl 1 MUHYCBHI HCIIOJIb30BaHKsT UMMOOMIIN3UpoBaHHbiX epmentoB (YK-1; ITK-1).
40.Metonbl ummoomm3aiuu pepmento (YK-1; ITK-1).

41.Hocutenu i uMMoOuu3upoBanubix pepmento (YK-1; ITK-1).

42 Xumuueckue cummBarenu (YK-1; [TIK-1).

43 TlpuHOMNHaNbHAs cXeMa CHHTe3a (epMEHTOB MOBepXHOCTHBIM criocodom (YK-1; TTK-1).
44. TpuHiMnuanbHas cxema cuHTe3a (hepMeHTOB rTyorHHBIM criocobom (YK-1; ITK-1).
45 TuratenbHbie cpensl i Ouocuntesa pepmentos (YK-1; ITK-1).

46.Coipbe s nuratenbhbix cpen (YK-1; ITK-1).

47.VIcTOYHUKH yTriiepo/a AJsi npurotosieHus mutarenbHbix cpena (YK-1; [TK-1).
48.Crioco0bI crepunu3anuu nutarenbabix cpen (YK-1; TTK-1).

49.TTotpebiieHre Kuciopoaa u 3akoHomepHocT Maccooomena (YK-1; TTK-1).
50.IMenoramenue u nenoracurenu (YK-1; TIK-1).

51.I0ponyuentst pepmenton (YK-1; [TK-1).

52. NnaktuBanus pepmenton (YK-1; TIK-1).

53. ®epmentsl B xumudeckoit npomsinuieHnoctr (YK-1; ITK-1).

54. ®epmenTsl B papmaneBTrueckoit mpompinuienHoctr (YK-1; TTK-1).

55. ®epmentsl B nuieBoit mpomsitieHHoctH (YK-1; TIK-1).

56. depMeHTHI Kak KOMITOHEHTHI Mororux cpeacts (YK-1; ITK-1).

57. buokonBepcus pactutenbHOro ceipbs (YK-1; ITK-1).

58.0KcrepuMEeHTANTBHBIN aHATU3 TPOCTPAHCTBEHHOH cTpyKTYphl pepmenTtoB (YK-1; ITK-1).
59. benkoBas uwkenepus pepmentos (YK-1; ITK-1).

60.HanpaBnennas 3Botoius UHIycTpraibHbix Gpepmenton (YK-1; TTK-1).

61. ITonyuenne xumepHbIX 1 OudyHkunonansHbIX pepmentos (YK-1; I[TK-1).

62. Karanutuueckue antutena (ab3umsr) (YK-1; ITK-1).

63. Ilonyuenne nmomycunrernueckux pepmenron (YK-1; I1K-1).
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6.3. llIkana oeHOYHBIX CPeICTB

YpoBHM OCBOEHUS

Kpurepuu onienuBanus

OneHoYHbBIEC CPEACTBA

KOMIICTCHITHIA (xo11. 6ayIOB)

[TponBuHyTHII [MonHoTa 3HAHMI OCHOBHBIX TepMuHOB 1 | Tect (18-20)
(75 -100 GaI0B) | MOHATHI MHXEHEPHOMN SH3UMOJIOTHH; Pedepar (5-10)
COOTBETCTBYET OOmast ~ XapakTepuCTHKa H  CBOWCTBa | DK3aMEHAI[MOHHbBIE
OIICHKE (dhepMeHTOB KJlacca rujaponas, | Borpock (34-50
COTIIUIHOY OKCHJIOPEIyKTa3, Jua3, Jura3, Tpanchepas. 0amIoB)

OOmass ~ XapakTepucThMKa W CBOMCTBA

dbepMeHTOB  Kilacca  W30Mepa3.  Buusbl

uHrHOMpoBanus ¢epmeHToB. HeobOpatumoe

uHruOupoBanue  ¢gepmeHToB.  KuHeruka
WHTHOUPOBAHMUS. Buner aKTUBALUU
(hepMeHTOB. Kunertuka aKTUBaLUU.
bruocunTe3 OenkoBol YacTH  (epMeHTa.
[Ipocretnueckas rpynna. KodepmeHTbl u
KO(aKTOPBHI.

bazoseiit (50 -74
Oaya) —
COOTBETCTBYET

OLICHKE «XOPOIIO»

JlocTaTo4yHbIC 3HAHUE 00 OCHOBHBIX
MOHSITUSX, CBA3aHHBIX C COBPEMEHHOM
DH3UMOJIOTHEH,

MYTSX PEryasuuu MeTaboin3mMa Ha YpOBHE
(hepMEeHTOB, METOAX ONPEACIICHUS
CTPYKTYpbI (PEpMEHTOB U METOJIOB OLIEHKH
KHHETUYECKUX MTapaMeTpOB.

Tecr (12-17)
Pedepar (5- 7)
DK3aMeHaIlMOHHbBIE
Bompockr (21-33)

yMeThb:

- TNPHUMEHATh TEOPETHUYCCKUE 3HAHUS IS

perteHus MPAKTUYECKUX BOIIPOCOB

WH)XCHEPHOM YH3UMOJIOTHH;

BJIA/I€Th:

- METOJaMU HWH)XEHEPHOM 3H3MMOJIOTUU

MTPOU3BOJICTBA.
[MoporoBerit (35 - | YMeHne OTBeTUTh Ha Bce Bompockl Owmiera, | Tect (7-12)
49 OGamioB) — |HO CO 3HAUUTENbHBIMH  yTOYHeHHsMH, | Pedepar (3 -7)
COOTBETCTBYET OTCYTCTBHE YETKOW M JIOTMYHON CIIOCOOHOCTH | DK3aMeHAIMOHHBIE
OIICHKE u3jgarath  COOCTBEHHBIE MBICAHM, Jenarh | Bompockl (14-20)
«YIOBJICTBOPUTEN | YMO3AKIIIOUCHHS U BBIBOJIBI
BHO»
Huzknii [ToBepxHOCTHBIE 3HaHUsI BompocoB Owmiera | Tect (meHee 10)
(J1oTIOpOTOBBIiA) W/WIM WX TPUMHUTHBHOE H3JIOKEHHE, He | DK3aMeHaIlMOHHbIE
(KoMTIETEHIIUS HE | )KEJIaHHE MOJIb30BATHCS pecypcamu | BOIpockl (MeHee 15)
chopMHpOBaHa) UHTEpHETa, HE yMEHHE aHAJIU3UPOBATh
(menee 35 | coBpeMeHHOE COCTOSITHUE OTpACiId, HAYKH H
6auIoB) — | TEXHUMKH, AeTaTh YMO3AKIIOUEHUS U BHIBOJIbI
COOTBETCTBYET
OLIEHKE
«HEYIIOBIIETBOPH-
TEJIbHO»

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE oOecrieueHre JUCHUIINHbBI
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7.1 OcHoBHasi yueOHasl JuTEepaTypa:

1. MypatoBa C.A. YMK]] « UnxeHnepHas HH3UMOJIOTUs».- MuuypuHck, 2023.

2. KpacuHrok M.M. ®apmaneBrrueckas TEXHOJIOTHs. TEXHOJIOTHs JIEKAPCTBEHHBIX
dbopm [Dnek-TponHBIH pecypce]: yuebd. / N.W. Kpachiok, I'.B. Muxaiinosa, JI.U. MypanoBa; mos
pea. L.U. Kpacuioka, I'.B. Muxainosoit — M.: 'DOTAP-Menua, 2011. — 656 c. — Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785970418055.html

3. OpexoB C.H. ®apmanieBTiuueckas OMOTeXHOJIOTHsA. PyKOBOICTBO K MPaKTHUECKUM
3aHATUAM [DeKTpoHHBINA pecypc]: yued. mocobue / C.H. Opexos; nox pen. B.A. beikosa, A.B.
Karnmuackoro — M. : IDOTAP-Meaua, 2009. — 384 <c¢. — Pexum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785970413036.html

7.2 JlomoIHHUTEJIbHAS YUueOHasl IUTepaTypa:

1. BUOTEXHOJIOTUSA [Dnekrponnsiit pecype] / O. Otuc, Boponun / RUBEX .—
2015 .— Ne6 (14) .— C. 125-129 .— Pexum pocryma: https://rucont.ru/efd/481763

2. CxBopuosa, H.H. OcHoBbl Onoxumuu u MoJekyisipHoi ouonoruu. Y. 1. Xumuueckue
KOMIIOHEHTHI KJIETKH: y4yeOHoe mocobue. [DIeKTpoHHBbIH pecypc] — OnektpoH. aan. — CII6.:
HUY UTMO, 2016. — 154 ¢. — Pesxxum noctymna: http://e.lanbook.com/book/91337

3. Sxynos, T. P. Monekynspuas 6uorexnonorus : yuebuuxk / T. P. Sxymos, T. X.
®dan3oB. — 2-¢ usm., crep. — Cankr-IlerepOypr : Jlans, 2020. — 160 ¢. — ISBN 978-5-8114-
5820-2. — Texkcr : snexkTpoHHbIH / JlaHb : 31MeKTpoHHO-OMONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/145846. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

7.3. MeToanuyeckue yKa3aHus 0 OCBOEHHIO TUCHHMILINHBI

1. MyparoBa C.A. Meroauueckue YyKa3aHus i1 CaMOCTOATEIbHOW paboOThl MO
nucuuruae «MHxeHepHas sH3uMoIIorus», Muuypunck, 2023.

2. MyparoBa C.A. MeTtoauueckue yka3aHHUs MO MPOBEICHHUIO MPAKTUUYECKUX 3aHITHHA IS
oOyyaronuxcsi mo HampasiaeHuto noaArotoBku 19.03.01 buorexnonoruss ans AUCIUIUIMHBI
«MHxeHepHas 3H3UMONOrUs». — MuuypuHck, 2023.

7.4. HWNudopmanumonnsie Hu nHUPpPOBbIE TEXHOJOrHM (NMporpaMMHoe o0ecnevyeHmue,
coBpeMeHHbIe TNpodeccMoHabHbIEe 0a3bl JAHHBIX W HH(QOPMALMOHHBbIE CIPABOYHbIE
CHCTEMBI)

VYyeOHas aucuuminHa (MOJYJb) MNpPEAyCMaTpPUBAeT OCBOEHHE MH(POPMALMOHHBIX U
UGPOBBIX TEXHONOTUH. Peanu3zanyst nndpoBbIX TEXHOJIOTHI B 00pa3oBaTeIbHOM MPOCTPAHCTBE
ABJIIETCS OJHOM M3 BaXHEWIIUX Ienell oOpa3oBaHMs, JaroIe BO3MOXHOCTh pPa3BUBATH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYarolIMXcs Kak OyIyIIMX BbICOKOKBAJIU(HUIIMPOBAHHBIX
CIHELUATHUCTOB.

[{udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3()()EKTUBHOTO pelIeHUs
3aJa4  IpOoQECCHOHATIBHOIO, COLMAIBHOIO, JIMYHOCTHOTO XapakTepa C MCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE HUPPOBBIX TEXHOJIOTUH B
paMKax JlaHHOM JUCHMIUIMHBI (MOJyJsl) OPHEHTHUPOBAaHO Ha CIOCOOHOCTh O€30MacHO U
Ha/JIeKaluM  00pa3oM MOJy4aTh JOCTYN, YIpPaBlsATb, WHTErPUpPOBaTh, OOMEHUBATHCH,
OLICHMBAaTh U CO37aBaTb MHQOPMAIMIO C TOMOIIBI0 LU(PPOBBIX YCTPOHCTB U CETEBBIX
TexHosoruil. dopmupoBanre MUPPOBON KOMIIETEHTHOCTH MperonaraeT padoTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHKAIIH.

7.4.1. DNeKTPOHHO-OMOJIMOTEYHASA CUCTEMbI M 0a3bI JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas snekTpoHHasi OMOIMOTEKA)
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2. DnekTpoHHO-OMOMMOTeuHas cucrema wu3aarenbcrBa <«Jlanby (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT O MPEJOCTABICHHUIO JOCTYIMa K 3JeKTpOoHHBIM m3gaHusM OO0
«3marensctBo Jlanb» oT 03.04.2023 Ne 1)

3. DiaekTpoHHO-OMOIHOTEUHass cucTeMa wm3aatenbcTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHME YCIYr MO MPEJOCTABJICHHUIO JOCTYIMa K 3JIEKTpOHHBIM u3gaHusiM OO0
«M3natenscTBO JIaub» oT 06.04.2023 No 2)

4. baza maHHBIX 3JeKTPOHHBIX MHPOpManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
mo oOecreueHnu0 J0CTyna K 3JeKTpoHHbIM HHMopmaimoHHeiM pecypcam PI'BHY ITHCXb
gyepes TepmuHan yaanennoro pocryna (TY ®I'BHY LTHCXEB) ot 07.04.2023 Ne 6/n)

5. DnektpoHHO-OMOmuoTeunass  cuctema  «AgriLiby  ®I'bBOY BO  PIr'A3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIAlICHHE HA IpeaocTaBiieHue goctymna oT 13.04.2023
Ne 6/1 x JIunenznonnomy noroopy ot 04.07.2013 Ne 27)

6. DnexkTpoHHast bubnuoreynas cucremMa «HanmonanbHbI UppPOBON pecypc «PyKoHT»:
Komnekmuu «ba3ossiii MmaccuB» U «Konoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT Mo mpeaocraBieHuo goctymna ot 04.04.2023 Ne 2702/6122)

7. 000 «dnexrponHoe M3aTenbcTBO FOPAWITY (https://urait.ru/) (JoroBop Ha okasaHue
YCIYT TIO0 TPEJOCTaBICHUIO JOCTynma K oOpaszoBatenbHON miathopme OO0 «DinekTpoHHOE
m3narenscto FOPAUTY ot 06.04.2023 No 6)

8. DnekrponHo-OmOaMOTeuHass cuctema «Bepuanckuity  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCIIOIb30BaHKUE Mpou3BeaeHMH oT 26.03.2020 Ne 14/20/25)

9. baza nannbix HOB «HanumonanbHast snmextpoHHass Oubmmoteka» (https://rusneb.ru/)
(moroBop o moakmoueHnr k HOb u npenocrasnenun noctyna k oobektram HOb ot 01.08.2018
Ne 101/HDb/4712)

10. CornameHue o COTPYJHHYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH(POPMAIMOHHBIX U
COIIMOKYJIFTYPHBIX YCIYT TOJh30BATENIIM YHUBEPCUTETa W3 YHCIA WHBAIHIOB TI0 3PCHHIO,
Ca0OBUASIINX, UHBAIUIOB IPYTMX KaTerOpUi C OTpaHMYEHHBIM JOCTYIIOM K WH(pOpMaIuu,
JUI, UMEIONIMX TPYTHOCTH ¢ dreHueM IiockornedatHoro tekcra TOI'BYK «TamOoBckas
obnacTHas yYHHUBepcaabHas Hay4yHas oubnmoreka uM. A.C. [Tymkunaay
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.4.2. UudopManHoHHBIE CIPABOYHbIE CHCTEMBbI
1. CmopaBouynas mpaBoBas cucrema Koncynprantllmoc (moroBop mnocTaBKH U
conpoBoxaeHHs 3k3eMIusipoB cucteM Koncynprantllimtoc ot 03.02.2023 Ne 11481 /13900/9C)
2. DOnekTpoHHBIH mnepuoanyeckuii crnpaBouHuk «Cucrema ['APAHT» (moroBop Ha
YCIIYTH TI0 COTMPOBOXKACHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemeHnHbIe PodeccuoHaTbHBbIE 0a3bl JAHHBIX

1. ba3za [aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB MH(OPMAIIMOHHO-00pa30BaTeNIbHON
nporpammel «Pocmeron» (moroop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunolt snextponHoit Oubmnorexkn eLIBRARY.RU — poccuiickuit
MH(OPMALlMOHHO-aHAIUTUYECKUIT TOpTall B 00JIaCTU HAyKH, TEXHOJIOTMM, MEIUIUHBI U
obpazosanus - https://elibrary.ru/

3. TTopran oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTele JaHHble DenepanbHOW CaykKObl TOCYAAPCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. /InieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsaeMoe NPorpaMMHoe odecriedeHue, B TOM
4KcJie 0Te4eCTBEHHOI0 MPON3BO/ICTBA

No| HawmmenoBanue | Pazpaborumk | JlocTymHOCTB Cchuika Ha PexBu3nuThI
I10 (munensuoHH | Enunblil peectp | moaTBepkAaromier
(mpaBooban | oe, cCBOOOIHO POCCHICKHX 0 JIOKyMeHTa (Tipu
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aTelnb) pacmpocTpaH porpamMM JIst HaJTUIHH)
sIeMoge) 9BM u BJ] (npu
HaJTUYHH)
MicrosoftWindow | MicrosoftCor | Jlurensnonu - Jlunen3us
S, poration oe ot 04.06.2015 Ne
OfficeProfessional 65291651 cpoxk
NIEUCTBUS:
O6eccpouHO
AHTHBHPYCHOE AO JIunensuonn | https://reestr.digit | CyOaumeH3nOHHBI
nporpammuoe | «JlaGoparopu oe al.gov.ru/reestr/36 | it noroop ¢ OOO
obecrieucHme s 6574/?sphrase_id «Codreke» ot
KasperskyEndpoi | Kacnepckoro =415165 06.07.2022 Neo
ntSecurity as » 0/H, CpOK
Oou3Heca (Poccus) JCUCTBUSL: C
22.11.2022 o
22.11.2023
MoiiO¢ucCranna 000 Jluuensuonn | https://reestr.digit | Koutpakt ¢ OO0
PTHBII - «HoBpie oe al.gov.ru/reestr/30 «PyOukon»
OducHsblii maker W EEIISE 1631/?sphrase_id | ot 24.04.2019 Ne
111 pabOTHI C TEXHOJIOTHUI =2698444 03641000008190
JIOKyMEHTaMU (Poccus) 00012
Y MOYTOMN CPOK JEHCTBUS:
(myoffice.ru) OeccpodHo
[TporpamMmMHas AO JIuuensuonn | https://reestr.digit | JIuieH3MOHHBIH
cucrema Jyist «AHTHILIArH oe al.gov.ru/reestr/30 |  morosop ¢ AO
OOHapYKEHHSI at» (Poccus) 3350/?sphrase_id | «AmnTHIIaruaT
TEKCTOBBIX =2698186 ot 17.04.2023 Ne
3aMMCTBOBaHMI B 6627, cpok
y4eOHBIX U NEUCTBHUSA: C
Hay4HbIX paboTax 17.04.2023 o
«AHTHIUIarNaT 16.04.2024
BY3»
(https://docs.antipl
agiaus.ru)
AcrobatReader AdobeSyste CBoboaHO - -
- IPOCMOTP ms pacrpocTpaH
nokyMmeHToB PDF, sieMoe
DjVU
FoxitReader FoxitCorpora | CsobGoxHo - -
- IPOCMOTP tion pacrpocTpaH
nokyMmeHToB PDF, sieMoe
DjVU

7.4.5. Pecypcbl HH(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHeT)»
1. CDTOwiki: 6a3a 3nanwmii o uudpoBoii Tpanchopmariu https://cdto.wiki/

2. OpunmanbHBINA CAUT MUHUCTEPCTBA CENBCKOTO X03siicTBa PD[DnekTpoHHBIH pecypc]. —
Pexxum noctyma:- http://mex.ru/

3. OdunmansHelii caifiT xxypHana "buoTtexHomnorus [ 1eKTpoHHBIN pecypc]. — Pexum
noctyma:-"http://www.biotechnology-journal.ru/
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7.5.6. LlnppoBbie HHCTPYMEHTHI, IPUMeHsIeMblIe B 00pa30BaTeJIbHOM IpoLecce

PNOURWNE

http://www.trello.com

LMS-mnardopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Snnekc./[uck, O6mako Mail.ru
Cepsucel onpocoB: Suaekc @opmsi, MyQuiz
CepBsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru
. CepBuc coBMecTHON pabOThI HaJl MpoeKTaMu 11t HeOompiux rpymm Trello

7.4.7. liln¢ppoBbie TEXHOJIOTUH, IPUMEHsieMble IPH H3YYeHHH M CIHUILIHHbI

Ne | [{udpoBbie TEXHOIOTHI Bupl yueGHO# paboThI, dopmupyembie
BBITIOJTHSIEMBIC C TIPUMEHEHUEM KOMITETCHIIHI
1M (POBON TEXHOJIOTUU
1. | O0Onaunble TexHoorun | Jlexknuu VK-1
CamocTtosaTenbpHas pabora
2. | bonbuve na"Hueie Jlexkun Vk-1
CamocrosTenpHas paboTta

8. MaTrepuajibHO-TeXHUYECKOE o0ecnedeHne JUCHUNINHBI (MOYJIsl)

YueOHast ayuTOpHs
JUISL CaMOCTOATEIIbHON
paboTHI (T.
MuuypHuHCK, yiI.
WNHuTepHanuoHanbHas,
oM Ne 101, 3/2396)

1. Hocka knaccHast (uuB. Ne 2101063508)
2. XKanro3u (uuB. Ne 2101062717)

3. XKamro3u (unuB. Ne 2101062716)

4. Komnsrotep Celeron E3500, mar. rutata
ASUS, onep.namsts 2048Mb, MoHHUTOD
19"AOC (uuB.Ne 2101045283,
2101045284, 2101045285)

5. Kommetorep Pentium-4 (uaB.Ne
2101042569)

6. Mono6uiokx iRU308 21.5 HD 13
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/We
b/ kiaBuaTypa, MbIb (MHB. Ne
21013400521, 21013400520)

7. Kommetorep Dual Core E 6500 (nuB.Ne
1101047186)

8. Kommerorep Topaago Cope-2 (MHB.Ne
1101045116, 1101045118, 1101045117)
9. OkpaH Ha mTatuBe (MHB.Ne
1101047182)

KomnbroTepHas TeXHUKA MOAKIIOYEHA K
cetn «MIHTEpHET» M 0OOecneueHa
nocrynoM B OMOC yHuBepcurera.

1. Microsoft Windows XP,7
(mamen3us ot 31.12.2013 Ne
49413124, 6eccpodHo).

2. Microsoft Office 2003, 2010
(muuensus ot 04.06.2015 Neo
65291658, 6eccpouHo).

3. AutoCAD Design Suite
Ultimate (zoroBop ot
17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcus 5.1
JoKalbHas, oOpa3oBaTenbHas
JIMLICH3Us], CEPUIHBINA HOMEDP
NC50B-270716 nunens3us
necTBUTENbHA O€CCPOUHO,
OecriaTHas).

5. IIporpaMMHBIN KOMILIEKC
«ACT-Tect Plus»
(JTMTIEH3UOHHBIN JOTOBOP OT
18.10.2016 Ne JI-21/16).

6. 'IC MaplInfo Professional
15.0 goa Windows mis
y4eOHBIX 3aBEJICHUI
(TMTIEH3UOHHBIN JOTOBOP OT
18.12.2015 No123/2015-y)

PaGouass mporpamma IUCHUTITAHBI

(Moyist)

«PHDKeHepHaﬂ OH3HUMOJIOTHUA»

COCTaBJICHA

cornacio ®I'OC BO mno nanpasnenuto noarotoBku 19.03.01 — buotexHomnorus, (ypoBeHb
OakanaBpuara), yTBEPXAEHHOTO MNpHKa3oM MwuHuCTepcTBa oOpa3oBaHuss U Hayku P®D Ne 736 ot

10.08.2021.
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ABTODBI:

npodeccop Kadeapsl Ca0BOJCTBA, OMOTEXHOJIOTUN U CEIEKIUU C.-X KYJIbTYp, KaH]I.

r7// ;‘f{"

OuMOJI. HAyK C.A. MyparoBa

Peniensent: mpodeccop xadeapol

arpoXMMUH, IOYBOBEJICHUS U arpOIKOJIOTHH JI.B. BoGpoBuu.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl caZoBOJACTBA, OMOTEXHOJOIMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SMCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens
2022r.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHUUd  y4eOHO-METOJMYECKOM  KOMHCCHU
[TnonooBomHoro uucturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokosn Ne 8§ ot
«18» ampens 2022 r.)

[Iporpamma yTBepsKIeHa perieHueM Y 4eOHO-MEeTOAMYECKOI0 COBETa YHUBEPCUTETA

poTokoa Ne® ot «21» ampens 2022 r.

Ipoepamma nepepabomana 6 coomsemcmeuu ¢ mpebosanusmu @I'OC BO

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl cafoBOJACTBA, OMOTEXHOIOIMH U
CEJIEKIIMM CEMEHOBO/JICTBA CEIbCKOXO03AMCTBEHHBIX KYIbTYp, IpoTokoa NelO ot 13 urons 2023
T.

[IporpamMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONH KOMHUCCUU HMHCTUTYTA
(byHAaMEHTAIbHBIX U MPUKIAAHBIX arpobuorexHoioruii um. M.B. Muuypuna Muuypunckoro
I'AY (npotokosn Ne 11 ot 19 utons 2023 r.).

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
(mpotokon Ne 10 ot 22 urons 2023 1.).
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