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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
connanbHoM 3amuThl PO ot 21 nekabps 2015 rona Ne 1046 H)

O00011eHHBI

¢ TpyAoBeie | Tpynosbie GynKim Bri6pannsie Tpynosslie aevictsus (T/1)
byHKIUNA (TD)

(OTD)

Benenne VYnpasnenue BXxoaHOM 1 TEXHOJIIOTMYECKUI KOHTPOJIb
TEXHOJIOTUY | Ka4eCTBOM, Ka4yecTBa ChIpbs, M0Ty(aOpUKaTOB U TOTOBOH
€CKOTo 0€30IaCHOCTBIO U MPOAYKIUH JUTSI OPTaHU3aINH PAllMOHATILHOTO
npoiiecca MPOCIIEKUBAEMOCTHIO BEJICHUS TEXHOJIOTMUYECKOTr0 Ipoliecca
MPOM3BOJICT | TIPOU3BOJICTBA MIPOM3BOJICTBA B LIEJSIX pa3pabOTKH

Ba OMOTEXHOJIOTMYECKON MEPONPUATHIA MO MOBBIIEHUIO 3()(PEeKTUBHOCTH
OMOTEXHON | POMYKIMH TSI MIPOM3BOJICTBA OMOTEXHOJIOTHIECKOH MTPOAYKITUT
OTHMYECKOM | MHIEBOH JUIS TUIEBOM MPOMBIIIIIEHHOCTH

NPOAYKIIMH | TIPOMBIIIIICHHOCTH KoHTpOIh TEXHONIOTHYECKHUX TTApaMETPOB U

IS D/02.6 PEKUMOB TIPOU3BOJICTBA OMOTEXHOIOTUYECKOM
MUIIEBOM MPOAYKITUH JUTS TUIIEBOW MPOMBIIITICHHOCTH Ha
IPOMBIIILIE COOTBETCTBUE TPEOOBAHUSIM TEXHOJIOTHUECKON U




HHOCTH

3KCHHyaTaHI/IOHHOﬁ JOKYMCHTallun

BHenpeHue cuctem ynpaBiieHUs] KAUECTBOM,
0€30I1aCHOCTBIO U IPOCIIEKUBAEMOCTHIO
IIPOU3BOJICTBA OMOTEXHOIOTNYECKON MTPOTYKIIUU
JUTSL IAIIEBOM MTPOMBIIIJIEHHOCTH B LEIIAX
oOecrieyeHns TpeOOBAHUI TEXHUYECKUX
pErJaMeHTOB K BUJIaM IUIIEBON TPOAYKIIMH

PazpaboTka MeponpusITHii O MPEAYNPEKICHUIO
U YCTPAHEHHUIO MPUYMH Opaka MpOIyKIIMH Ha
OCHOBE JIAaHHBIX TEXHOJOTUYECKOTO KOHTPOJIS
KauyecTBa ChIPbsl, 01y(HadpUKaToOB U TOTOBOI
MPOJIYKLIUM B MPOIECCE TPOU3BOICTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU TSl TUILEBOM
MIPOMBIIUIEHHOCTH

Pa3paboTka MeTO/10B TEXHUYECKOTO KOHTPOJIS U
WCTIBITAHUS TOTOBOM MPOIYKIIMH B POLECCE
MIPOM3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITII

JJIA HPIHIGBOfI MMPOMBIIIJICHHOCTH

OcBoeHne AUCIUILIAHBI

KOMNnemeHyull.

(Momynsl) HampaBieHO Ha (QOPMHUpPOBAHUE CIEAYIOIIUX

YK-1. CnocobeH oCylIecTBIATh MOUCK, KPUTHUECKUN aHAIM3 M CHHTE3 HH(OpMaIuH,
MPUMEHATH CUCTEMHBIN TTOIXO/I JIJISl PEIICHUS TOCTAaBJIECHHBIX 3a/1a4

ITK-1

Cnocoben BJIaACTb OCHOBHBIMU MCTOAAMH,

InpueMaMn IUIaHUPOBAHUA U

IIPOBEJCHUS SKCIIEPUMEHTAIBHBIX HCCIIEeI0BaHUM, 00pabOTKM M NPEACTABIECHUS MOJYUYEHHBIX
pe3yibTaToB B CBOEH MPOQeCcCHOHATBHOM 00JIaCTH.

Kon n Kpurepuu onieHnBaHus pe3ynbTaToB 00YUIEHUS
HauMEHOBaHHUE Kon u HUBKHH
YHUBEPCANIbHOM HalMEHOBaHUE | (IOMOPOTOBBIH,
KOMIICTCHIMH WHJHAKaTopa KOMIIETEHIINS o o
MTOPOTOBBIN 0a30BbIi .
JIOCTHXKEHHS HE MIPOJBUHYTHIN
YHHUBEpCANBHBIX | copmupoBaHa)
KOMITETEHIIUI
VK-1. Criocoben | U1-1ygk.1 — He moxer He B nocrarounoit | OriandHO
OCYIIECTBIISITH AHanm3upyer (hopMynupoBaTe | JOCTaTOYHO CTENeHn MOXeT | hopMmymnupyer
TIOMCK, [IOCTABJIEHHYIO | B paMKax YEeTKO MOXKET | (OpPMYyJIMpPOBaTh | B paMKax
KPUTHUYECKUN 3ajady, [TOCTaBJICHHOU ¢dopmynupoBa | B paMKax MTOCTaBJICHHOU
aHaJIM3 U CUHTE3 | BBIACISA ee LIEJTH TTPOEeKTa Th B paMKax MMOCTaBIICHHON LIEJTH MTPOeKTa
MHQOPMAIIH, 0a3oBbIC COBOKYITHOCTh MOCTABJICHHON | LIENH MPOEeKTa COBOKYITHOCTh
MIPUMEHSTh COCTaBJISIOIIME, | B3aMMOCBSI3aHH | LIENH IPOEKTa | COBOKYITHOCTB B3aMMOCBSI3aH
CUCTEMHBIH OCYIIECTBIISIET BIX 3a]7a4, COBOKYITHOCTh | B3aMMOCBSI3aHH | HBIX 3ajad,
MTOJTXOJT JITTST JEKOMIIO3UIINIO | 00eCTeYnBaronl | B3aMMOCBSA3aH | bIX 3a7ad, obecrieunBaro
peleHus 3aJ1a4u nx ee HBIX 3a7ad, oOecrieunBaron] | MUX €€
MOCTaBJICHHBIX noctmwxenne. He | obecrieunBaro | ux ee JOCTHKECHHE.
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3aJga4

MOJXKET IUX ee JIOCTHKEHHE. YeTko MOXKET
OTIPEIEIIATH noctikeHne. | JloctaTodHO OTIPEIEIIATh
OKHUTaeMbIe He YETKO MOXKET OXKHUTaeMbIe
pe3yabTATHI JIOCTATOYHO OTpeieNIATh pe3yabTaThI
peleHus YETKO MOKET | OXKHJIaeMble peleHus
BBIJICIICHHBIX OTPEIENATh pe3yabTaThI BBIJICIEHHBIX
3ajad. OXKHJIaeMBbIC peueHust 3ajad.
pe3yIbTaThI BBIJICJICHHBIX
peleHus 3ajad.
BBIJICJIEHHBIX
3aja4.
N-2yi.1 — He moxer OCTaTOYHO
A2y HenocTatouno A Yenemso
Haxomut u HAXOJUTh U XOPOIIIO
HaXOJUT U HaXOJUT U
KPUTHYECKH KPUTHYECKH HAXOJIUT U
KPUTHYIECKH KPUTHICCKH
aHaM3UPYET aHaM3UPOBAThH KPUTHIECKH
aHATU3UPYET aHaM3UPYET
nHpOpMaIHIo, nHpOpMaInio, aHAIIN3UPYET
nHpopMaImio, nH(popMaImio,
HEOOXOIUMYIO | HEOOXOAUMYIO WHOPMAIHIO,
HEOOXOINMYIO HEO0XOINMYIO
JUTSL pEIICHUSI JUTSL pEIICHUSI HEOOXOIUMYIO
. . JUISL pEILICHUS JUTS PEIICHHST
MOCTaBJICHHONH | MOCTABJICHHOW . | ams perreHus .
MOCTaBJICHHOMN . MOCTaBJICHHON
3a71a4u 3a7a4u MOCTaBJICHHON
3a7a9u 3aa9u
3a1a4u
NI-3yk.1 — He moxer Cna6o Xoporio OtnnyHO
PaccmarpuBaeT | paccMaTpuBaTh | paccMaTpuBac | pacCMaTpUBAcT | paccMaTpHBae
BO3MOXHbIC BO3MOXHBIC T BO3MOXXHBIC BO3MOXHBIC T BO3MOXXHBIC
BAapHaHThI BAapHaHThI BAapHaHThI BAapHaHThI BAapHaHThI
pereHus peleHus pelieHus peleHus peleHus
3a1a4H, 3a1a4H, 3a/1a4H, 3a/1a4H, 3aj1a4H,

OIICHMUBAs UX
JIOCTOMHCTBA U

OIlCHHUBAs UX
JOCTOMHCTBA U

OLICHMBAsA UX
JOCTOMHCTBA U

OLICHUBAsA UX
JOCTOMHCTBA U

OIICHMUBAs UX
JIOCTOMHCTBA U

HEJIOCTAaTKU HEIOCTAaTKU HEIOCTAaTKH HEIOCTAaTKU HEIOCTATKH
N-4yxq — He moxet Heysepenno JlocTatoumo OtanyHO
AprymentupoBa | popMupoBaTh bopmupyeT 4eTKO dbopmupyet
HO popmupyeT | cOOCTBEHHBIE coOCTBEHHBIC (opmupyer COOCTBEHHBIE
cOOCTBEHHBIE CYXIIEHHS U CYXJICHUS U CYXIIeHHs U
CYXIIEHHS U 0y eIiIKI/I oy e}II[KI/I codcTrenbie oy e}i[KI/I

VAL LICHKH, LICHKH, JE—— LICHKH,
OLICHKH, oTanyaeT GaKThl | OTINYAET OLEHKH OTJIMYaeT
oTnu4daeT GaKThl | OT MHEHHUH U (hakThl OT ’ (bhakThI OT

. . . oTanyaeT aKTbl .

OT MHEHUH U WHTEpIpETAUil | MHCHUH U . MHEHUH H
WHTepIpeTaUnil | B pacCykIeHusAX | MHTeprpetam | o oo A WHTEPIpETALHU
prib pacey HTEPHp VWHTEpIpeTalui | prip

B PACCYXIEHUSX | IpyTrux B B

B PaCCYXICHHUAX
JIpYyTHX YYaCTHUKOB paccykKaeHusx ApyHX paccyXIeHusX

YaCTHUKOB esTeLHOCTU THX THX

y A ’ Py YYaCTHUKOB 4
NESITebHOCTH, | MPUHAMAET YYaCTHUKOB YYaCTHUKOB

JIeSITeTTbHOCTH,
MPUHUMAET 000CHOBaHHOE | JIESTEIHHOCTH, OHIMACT JIesITEIEHOCTH,
000OCHOBaHHOE | pellcHHe MPUHUMAET P MPUHUMAET

o 000CHOBaHHOE
pelieHue MOCTaBJICHHON 000CHOBaHHOE eLLICHHE 000CHOBaHHOE
MOCTaBJICHHOH | 3a/1a4u peleHue P . pelieHue
. | mocTaBneHHOM .

3a1a4u MOCTaBJICHHON MOCTaBJIICHHON

3a7auu

3a1auu 3a1auu

W-5yk1 — He moxer Heysepenno HocraTouno OtnnyHO
Omnpenensier u OTIPEJIEIISATh U OnpenensieT M | YETKO OTIpEeIIsIeT U
OIICHUBAET OIICHUBATH OIIEHUBAET oTpeNesieT U OIICHMBAET
MOCTIEICTBUS MOCTIEICTBUS MOCJEACTBUSL | OLCHHUBAET MOCJEICTBUS
BO3MOYHBIX BO3MOYHBIX BO3MOXHBIX MOCJEACTBUS BO3MOXHBIX
penieHuit penieHuit peneHuit BO3MOXKHBIX penieHui
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3a7a9u 3a7a9u 3a]a9u pereHui 3a7a9u
3a]a9u
NA-1nky — He Bnameet Cnabo Bnaneer CBo00oHO
[TK-1 Cnocoben Bnaneer OCHOBHBIMU BJaJeeT XOPOILO BJajeeT
BIIAJICTh OCHOBHBIMH METOAaMH U OCHOBHBIMH OCHOBHBIMH OCHOBHBIMHU
OCHOBHBIMU METOJaMH U pHeMaMu METOJaMH U METOZaMH U METOZaMH U
METOJIAMH, prUeMaMu IUIAHUPOBAHUS | IPUEMaMHU MprUeMaMu nprueMaMu
pueMaMu IUTAHUPOBAHUS | OKCIICPUMEHTAN | TUIAHUPOBAHUS | IJIAHUPOBAHUS | TUIAHHPOBAHMUS
TUTAHUPOBAHUS U | DKCTIEPUMEHTAI BHBIX OKCIIEPUMEHTA | SKCIIEPUMEHTAN | DKCIIEPUMEHTA
MPOBEACHUS BHBIX WCCJICIOBAHUN B | JIbHBIX BHBIX JILHBIX
9KCHEPUMEHTANb | UCCIIEIOBaHUI B | MPOPECCHOHANb | UCCIEAOBAHUN | MCCIIEOBAHUN B | MCCIIeIOBaHUI
HBIX podeCCHOHAITH HOM B podeCCHOHaNL | B
UCCIICIOBAHMIA, HOM JESATEILHOCTH | MPOodecCuoHan | HOM npodeccuoHan
00paboTKH 1 JeSITeIbHOCTH BHOM JIEATSIIBHOCTH BHOM
MpEeICTaBICHHUS JIeSITEIIbHOCTH JIeSITEITBHOCTH
MOJIy4E€HHBIX N-2nk.1 — He npoBoaut He
PEe3yIbTaToB B ITpoBoauT 3aKJIaKy JIOCTaTOYHO Xoporio OTin4yHO 11
CBOEH 3aKIagKy OIIBITOB U IIPOBOIUT MIPOBOIUT IIpoBoaut
npodeccroHaIbH OTIBITOB U MEPBUYHBIH 3aKIaJIKy 3aKIIaIKy 3aKIIaIKy
on 06HaCTI/I HepBH‘-IHbeI aHaJlu3 OIIBITOB " OIIBITOB " OIIBITOB U
aHau3 SKCIIEPUMEHTA] | NEPBUYHBIN NIEPBUYHBIN MEPBUYHBIN
OKCTICPUMEHTANl | bHBIX JaHHBIX | aHATK3 aHamm3 aHamm3
BHBIX JTAHHBIX IKCTIICPUMEHTA | SKCIICPUMEHTAN | DKCIIEPUMEHTA
JIBHBIX BHBIX JaHHBIX JIBHBIX JAHHBIX
JaHHBIX
WNJ1-3nx1— He mpumensier | He CroGomHo
IIpumensier METO/bI JIOCTaTOYHO Xoporo A
MPUMEHSIET
METOAbI MaTEMAaTHYCCKO IMPUMCHACT MMPUMCHACT METOJTBI
MaTeMaTH4eCKO | i 0OpabOTKU M | METOMbI METO/TBI
. MaTeMaTHYECK
1 0OpabOTKK M | TPEJCTABICHUS | MATEMATHYECK | MATEMATHYECKO .,
. N ol 00paboTKu
MPEICTaBICHUS pE3yJIbTaTOB oit 00paboTku | 1 00pabOTKH U "
pe3yIbTaTOB SKCIEpUMEHTa | U MPEICTaBICHUS
MpeCcTaBIeH!
IKCIIEPUMEHTA MPEJCTABICHU | Pe3yIbTAaTOB
S pe3yJIbTaTOB
S Pe3yJIbTATOB | DKCIIEPHMEHTA
9KCHEPUMEHTA
IKCIIEpPUMEHTA
3namey:

-  TEXHOJOTHMYECKUM mnmpoaecc B COOTBETCTBUM C PCriIaMCHTOM W HCIIOJIB30BAaThb

TCXHUYCCKHUE CpCACTBa I HU3MEPCHUA OCHOBHBIX IIapaMETpPOB

IIPOLIECCOB, CBOMCTB CHIPbS U IPOLYKIUH;
- CUCTE€MBl MEHE/KMEHTa KauecTBa OMOTEXHOJIOTMYECKON MPOIYKIIMU B COOTBETCTBUU C
TpeOOBaHUSAMHU POCCUICKUX U MEXIYHAPOJHBIX CTAaHAAPTOB KauyecTBa,;

- (I)I/I3I/IKO'XI/IMI/ILIGCKI/IG 1 OMOXUMHYECKHE 3aKOHOMCEPHOCTH 6I/IOKaTaJ'II/I3a;

- cHocoObl  CcTaOMIM3alMu |

IPUMEHSIEMbIX B OMOTEXHOJIOTHH;
- CTPYKTYpHBIE U TEPMOJAMHAMHYECKHE OCHOBbI (DYHKIIMOHUPOBaHUS (hEPMEHTOB B
JKCTPEMAJIbHBIX YCIIOBHUSX;

- IIPUMEPBI

IMPOMBIIIJICHHOCTH,

- COBPEMEHHBIC TCXHOJIOTMYCCKUE CXEMBI I/IHJIYCTpI/IaJ'H)HOFO6I/IOKaTa.]'II/I3a;

pereHepaum

HCIONL30BaHUsA OWOKaTaln3a B HAYyKe€,

(epMeHTAaTUBHBIX

MEIHUIIIHE,

- MMPUHIHUIIBI CO3JaHUS 6I/IOKaTaJ'II/I3aTOpOB C 3aJaHHBIMHA CBOﬁCTBaMH;
- COBpPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTUH, HCIIOJIb3YEMEBIC B HH)KeHepHOﬁ

O9H3UMOJIOTHH,

OMOTEXHOJIOTHYCCKUX

CHUCTEM,

TEXHUKE U

- HOBeHIIIEe AOCTHXKCHUA N ICPCIICKTHUBLI PAa3BUTHUA HH}KeHepHOfI OH3HUMOJIOTHH,




Ymemos:

-IIPOBOJIUTh TEOPETHUECKUE HCCIIEIOBaHUS, MOJIb30BAThCS CIIPABOYHON JIUTEpaTypoill B
00J1aCTH NHXEHEPHOUN SH3UMOJIOTHH;

-HCIOJIb30BaTh I[IOJIyYCHHbIE 3HAHWS [UIsl aHaliu3a SKCIEPUMEHTAIBHBIX JIaHHBIX,
Kacaromuxcst moAadopa, XapaKTepUCTUKU M COBEPUICHCTBOBAHHUS IMPOIYLEHTOB, a TaKXe HX
MCIIOJIb30BaHUs B Pa3HOOOPA3HBIX TEXHOJIOTHUECKUX Mpolieccax MPOU3BOACTBA (DePMEHTOB;

- paboTaTh ¢ Hay4YHO-TEXHMYECKOW HH(OpMaIMel, HCIONb30BaTh POCCHUICKHA U
MEKIYHApOIHBIHN OIBIT B MPO(hecCHOHAbHOM 1eTeNbHOCTH,;

-CaMOCTOSITEJIbHO ~ BBIOMPAaTh  TEXHUYECKHE  CPEJCTBA, PALMOHATIBHYIO  CXEMY
MIPOM3BOJICTBA 33JAHHOTO IPOAYKTA;

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

-ONTUMU3HUPOBATH COCTAB IMUTATENIBHBIX CPELL;

-OIpeeNsATh MapaMeTpbl KyJIbTUBUPOBAHUS MTPOYLIEHTOB;

-ONTUMHU3UPOBATh YCIOBUS KYJIbTUBUPOBAHUS,

-IpeAyNpeXaaTh 3arPA3HEHHS BO3IYIIHOTO U BOJHOTO OacCEeHOB, TOYBHI;

-pa3pabarbiBaTh OMOTEXHOJIOIMUECKHUE IPOLIECCHl C YYaCTHEM OYMIIEHHBIX (PEPMEHTOB
WK (pepMEeHTHBIX MPENapaToB;

-KOHCTPYHUPOBATh OMOKATAIM3aTOPhI C 3aJaHHBIMU CBOICTBaMU;

Bnaoemy:

- CIIOCOOHOCTBIO YIPABISATH OMOTEXHOJIOTHYECKUMHU MPOIECCaMU;

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

-OIBITOM MHKPOOHOJOTUYECKHX, OMOTEXHOJIIOTUYECKUX U AHAIUTUYECKHUX METOJI0B
UCCIJIEJOBaHMS,

- METOJlaMHd OYHCTKM M CTEpUIIU3allMU BO3AyXa, MPUTOTOBICHHUS M CTEPUIIM3ALUU
MUTATENbHBIX CPEL;

-METOJaMH TPOBEACHUS CTAHJAPTHBIX MCIBITAHUM MO OMpPENEICHUI0 KayecTBa ChIPhs U
IPOAYKLIMH;

-METOJIJaMH TEXHUYECKOT0 KOHTPOJIS 32 COOJIOJICHHEM TeXHOJIIOTHYECKOH AUCHUIUINHBI B
YCIIOBUSX JIEHCTBYIOIIET0 OMOTEXHOJIOTHYECKOTO TPOU3BOJICTBA.

3.1. MaTpuua coOoTHeCeHHsI TeM/pPa3/ies 0B Y4eOHOM TUCHUIINHBI (MOLYJIs1)
(opMupyeMbIX B HUX YHHBEPCAJIbHBIX U MPOo¢ecCHOHATbHBIX KOMIIEeTeHIIHI

Tembl, pa3iensl AMCIUILINHEI Komnerennuu

VK-1 [IK-1 | obuiee konnyecTBO

KOMIIETCHIIUH

Tema 1. OOmme cBeaeHus o + + 2
(bepMeHTax.
Tema 2. O6miee YCTPONCTBO + + 2
(hepMeHTOB.
Tema 3. ®akropsl BAMSAIONIME Ha + + 2
CKOPOCTh (bepMeHTaTUBHBIX
MIPOLIECCOB.
Tema 4. [Tpruunnel BBICOKOH + + 2
CHeM(PUIHOCTH (PEPMEHTOB.
Tema 5. OOmme MexaHU3MBI ACHCTBUS + + 2
(hepMeHTOB.
Tema 6. HuskoMonekyisapHbie + + 2
PEryNnsITOphI dbepMeHTaTUBHOI




AKTHUBHOCTH.

Tema 7. HebenkoBbie JacTH + + 2

(hepMEHTHBIX MOJICKYI.

Tema 8. Cunte3 GepMEHTOB B KJIETKaX. + + 2
Hroro 5 5

4. CTpyKTypa 1 COAEpKaHUE TUCUUIIUHBI (MOAYJIs)
OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET S 3a4€THBIX enunuil, 180 ak. yacos.

4.1. O0beM TUCUMILUIMHBI U BUAbI y4e0OHOH padoThl

Bungnl 3agstuit Bcero uacos
Ounas popma 3aounas Gpopma
7 cemecTp 5 Kypc
OO01mast TpyA0eMKOCTh TUCITUTUTHHBI 180 180
KonrtakTHas paboTta 00yJaronmxcs ¢ mpernogaBaTeicm. 80 28
AyIUTOpHBIE 3aHATHUS 80 28
Jlekuun 32 6
[IpakTryeckue 3aHATHS 48 22
CamocrositenpHas padbora 64 143
npopaboTka yueOHOro marepuala M0 AUCHUIIIMHE
(KOHCTIEKTOB JIEKIMI, y4UeOHUKOB, MaTEPUAJIOB CETEBBIX 24 63
pecypcoB)
MOATOTOBKA K MPAKTUYECKUE 3aHITHSIM 20 40
BBHITIOJTHEHNE UHIUBUAYATbHBIX 3aJaHUN 10 20
MOJITOTOBKA K CAa4e MOIYJIS 10 20
Kontpons 36 9
Bun utoroBoro KOHTpoIs JK3aMeH
4.2. Jlekuuu
Ne | Paznen aucuuruinHbl (MOYIst), TEMBI JIEKLUH U OOmbem B akaj,. dopmupyembie
UX COJIEpKAHNE Jacax KOMIICTEHIHH
OuHas 3aouHas
dopma  (bopma
o0yuyeHust pOydeHus
1 | Tema 1. Bseaenue. IlepcriekTuBBl pa3BUTHSA 2 1 YK-1; I1K-1
VHKEHEPHOU SH3UMOJIOTUHU
2 | CtpykTypHO-(pYHKIIMOHATHHBIE 0COOCHHOCTH 2 1 YK-1; TIK-1
Ounokaranmsa
3 | Ctpoenue, cBOICTBa, MeEXaHW3M JCUCTBHUS H 2 VK-1; IIK-1
kyaccudukanys GepMeHTOB
4 | CtpoeHue hepMEeHTOB 2 1 YK-1; TIK-1
5 | Mexanu3sMm neiicTBusi epMEHTOB 2 YK-1; TIK-1
6 | Knaccuduxanus pepmeHTOB 2 YK-1; I1K-1
7 | Bnusaue BHEIIHHUX YCIIOBUM Ha 2 YK-1; I1K-1
(GbyHKIIMOHUpOBaHHE (DEPMEHTOB
8 | Hocurenu ans umMmobunuzanuu GepMeHTOB 2 YK-1; I1K-1
9 | IIpoMBINIUIEHHBIE TIPOIECCHI C HCIIOJIb30BAHHEM 4 1 YK-1; IIK-1
MMMOOMJIN30BaHHbIX ()EPMEHTOB M KJIETOK.
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10 | MmmoOunm3anys u crabuau3anus GepMeHTOoB. 2 YK-1; TIK-1
11 | Beimenenue wu craHgaptu3anys  (PEpMEHTHBIX 2 VK-1; IIK-1
MIpernapaToB
12 | UnapycTpuasibHbINA OMOKaTaIN3 2 1 YK-1; ITIK-1
13 | Oxpana Tpyma u TeXHHKA OC30MACHOCTH Ha 2 VYK-1; [IK-1
NPEeNNpUATHIX,  BBITYCKaOIUX  (epMeHTHbIE
npenapatsl. [IpuMmeHenne GepMeHTOB.
14 | Vruimzamnust 0oTX0A0B IMPU TOMOIIU (PepMEHTOB 2 YK-1; ITIK-1
15 | [Ipumenenue hepMEeHTOB 1 1 YK-1; [IK-1
16 | KonctpyupoBaHue OMOKaTaIM3aTOPOB 1 YK-1; ITIK-1
Wtoro 32 6
4.3. IlpakTHyecKne 3aHATHS
O6bem B akaja. | DopMupyembie
Ne HaumenoBanue 3ansatus yacax KOMIIETEHIUA
pasna O4Has Bao4Has
cna dbopma  (bopMma
oOyueHus: pOydeHus
1 Mertoasl  ompeneNieHus  OPraHOJENTUYECKUX, 8 4 YK-1; [IK-1
(GUBUKO-XUMHUYECKUX W MHKPOOHOJIOTHYECKHX
KaueCcTB ()EPMEHTHBIX MPENapaToB
2 OO0mme METOIbl  OMNpENCeICHUS aKTHUBHOCTH 8 4 VK-1; IIK-1
depmenToB. Texauka 06e30MacHOCTH TpU paboTe
¢ 000pyIOBaHUEM.
3 KontponbHas pabora Nel Mertoasi 8 2 YK-1; [IK-1
UMMOOMIH3aK (hEpMEHTOB
4 Onpenenenne  aKTUBHOCTH  (PEPMEHTOB ¢ 6 4 VYK-1; TIK-1
HCTIONIb30BaHUEM (OTOMETPUH
5 Mertomsl onpeeneHus AKTUBHOCTH 6 4 YK-1; [IK-1
MPOTEONUTHIECKHIX (DEPMEHTOB
6 OrnpeziesieHre aKTUBHOCTH aMUJIa3bl 6 2 YK-1; ITK-1
7 Komnoksuym:  Ilpou3BoACTBO  (hepMEHTHBIX 6 2 YK-1; I1K-1
npernapatoB. [IpuHIMIIIATIHHAS cXeMa TmpoIiecca.
Uroro 48 22

4.4, JlabopaTopHbie padoThI He MPEIYCMOTPEHbI

4.5 CamocTosiTe/ibHasi padoTa 00y4arommuXxcs
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O0BeM YacoB

Pa3nen
IUCIHUII | Ne Bug CP OYHas BaouHast
HHBI dbopma (bopma
o0y4yeHus (0Oy4YeHHSs
npopaboTka y4eOHOro Marepuaiga Mo AMCUUIUINHE 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 C1aue 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
nmpopaboTka y4eOHOTro marepuaia Mo AUCIHILIHHE 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 Marepuaia Mo JAMCHUIUINHE 4 8
1 | (kOHCHEKTOB JIEKIMW, Yy4YEeOHHKOB, MaTepHaOB
Pasnen 4. CETEBBIX PECYpPCOB)
2 | moAroToBKa K MPAKTHYECKHUE 3aHATUIM 2 2
3 | BBITIOJIHEHUE WHIMBUYaTbHBIX 3aaHHIA 1 4
4 | moaroToBKa K cJjaue MOAyJis 1 2
nmpopaboTKa y4yeOHOTO MaTepualia Mo JUCIHILINHE 4 10
1 | (koHCHEKTOB JEKIUW, Yy4YEeOHHKOB, MaTepHallOB
Pasien 5. CETEBBIX PECYpPCOB)
2 | MOATOTOBKA K MPAKTHUYECKUE 3aHATUIM 2 2
3 | BBIMIOJIHEHUE WHIMBUYaTbHBIX 3aJaHUI 1 4
4 | mOATrOTOBKA K ClIaye MOJTYJIS 1 2
nmpopaboTKa y4yeOHOTO MaTepualia Mo JUCIHILINHE 4 10
1 | (koHCHEKTOB JEeKIUW, Yy4YeOHHKOB, MaTepHalIOB
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 marepuaiga Mo AUCHUIUINHE 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 | (koHCHIEKTOB JEKIUW, Y4EeOHHKOB, MaTEpPHUAJIOB
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.

Iesnn BeIONIHEHMS 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 CIPABOYHOHM 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.

3aaHusa B KOHTPOJIbHOW paboTe HampaBlIeHbl Ha 3aKperieHHe TEOPETUYECKUX 3HaHUM
00yuaromerocsi ¥ OBJaJACHUs IUTOT€HETUYECKUMH METO/IaMU UCCIIEOBAHUM.

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

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. Jlokammzanus ¢epmeHTOB u  (uzuosorus kieTku. CpaBHUTENbHAS OUOXHMUS
depmenToB. CpaBHEHHE TKAaHEH.

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

1. CTpyKTypHO-QyHKIIMOHAIbHBIE 0COOCHHOCTH OMOKATAJIN3A.

CtpykTypa, CBOMCTBa M MeXaHU3M JeWcTBUS OMOKaTain3atopoB. CXOICTBO M OTIMYHE
OMOJOTHYECKHUX KaTallu3aTOpOB OT CUHTeTHYecKuX. [IpeumymiecTBa n HeTOCTaTKU OMOKATaIn3a
IIPU €0 UCIOJIB30BAHUU 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.
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Kunernueckue ypaBHeHHs [Uis (epMEHTOB, ICHCTBYIOIIMX Ha JBa W OOJbIIEEe YHCIO
cyoctparoB. Peakuuu ¢ yuactuem ByX cyOCTpaTOB. Y CTaHOBJIEHHE KMHETUYECKOTO MEXaHHU3MA.
Peakunmu ¢ ywactuem Tpex u Oojpmiero uymcia cyOctpatoB. VccienoBanue CBSI3bIBaHUS
cyocrpara. IHrnOupoBaHue BBICOKMUMH KOHIIEHTpauusamMu 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 craduim3anus 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, NuaycrpuanbHblii 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 TIPOIleCCAaMU C TIOMOIIBIO  (hepMEHTOB. [Tonydyenue TIIHOKO30-
(GpPYKTO3HBIX CHPOIIOB C IIOMOIIBIO TIJIFOKO30M30Mepasbl. lcmonb3oBaHue B NHUIIEBOM
NPOMBIIIICHHOCTH TPOTEHHA3, aMHa3, JIWMNAa3, MEeKTHHAa3, [-ramaktoznga3. DepMeHTH Kak
KOMITOHEHTHI MOIOIIUX CPeACTB. [IepCcreKTHBBI pa3BUTHS HHAYCTPHAIHLHOTO OMOKaTAaJIH3a.

5. KoncrpyupoBanue 0H0KATAIU3ATOPOB.

buokonBepcust pacTUTENBHOrO ChIpbsi. MDEepMEHTATHBHOE TOJYYEHHE TJIIOKO3bl U3
LEeJUTI0JI030c0AeprKaliero coipbsid. CuHTe3 (QEepMEHTOB B KIeTKaxX. SIBIE€HHUs, BaKHbIE I
6uocunte3a Oenka. Pernmukauua AHK. JIHK-nonumepaza. 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 OakrepuanbHoil 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 HCIIOJIb30BAHHE B KAuyeCTBE HHIYCTPHAIBHBIX
O6uokatanu3aTopoB. HampaBineHuss W TNEpPCNEeKTUBBI PAa3BUTHUA MOJEKYISPHOTO JM3aiiHa
OMOKAaTaIN3aTOPOB.

5. O6pa3oBare/ibHbIe TEXHOJOTHHI

Bup yyeOHoii padoThl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
Jlekuun DJIEKTPOHHBIE MaTEepPUAIIbI, UCITOJIb30BaHUE
MYJIbTUMEAUMHBIX CPEICTB, pa31aTOYHbI MaTepHall
IIpakTHueckue 3aHATHS AHanu3 omnbITOB, 00CYKJEHUE U aHAIN3 MPEAJI0KEHHbIX

BOIIPOCOB UX AYJAUTOPHBIX 3aHATUAX, UHAUBUAYAJIIbHBIC
JAOKJIaabl, TCCTUPOBAHUC

CaMocCTOSTCIIbHEIS pa60TBI 3aIJ_[I/ITa U OpC3CHTAlUA PE3YJIbTATOB CAMOCTOATCIIBHOI'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
/o KOHTPOJIHPYEMOi 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 mexanusmsbl | YK-1; ITK-1 TecToBEIC 3aaHUS 20
nencTBUs PEepMEHTOB. 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. Matsb 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.Teopusi MHAYIIMPOBAHHOTO COOTBETCTBHUS CyOCTpara akTUBHOMY LeHTpY ¢epmenta (YK-1;

TK-1).

11.Mexaunmsm aeiictust pepmentoB (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 Muxassrca 1 MakcuMaibHas 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.He6enkoBbie KOMIIOHEHTHI (DEPMEHTOB: HOHBI MeTaiI0B, 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 PoJib B peryssiiun aktuBHocTudepmerToB (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 3Hayenue (YK-1; [IK-1).

27 Knaccuduxkarus 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; ITK-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 GpepmeHToB B nuiieBbix Texnomorusx (YK-1; ITIK-1).

38.Jlokanm3zanus 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 Xumnueckue cumBarenu (YK-1; [TK-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 uts nuratenbhbix cpen (YK-1; IK-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; IIK-1).

51.I0ponyuentsr 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 Moronux 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.Hanpasnennas 3Bostoius HHIycTpraibHbix Gpepmentos (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

ypOBHI/I OCBOCHHA

Kpurepuu onienuBanust

OneHoYHbBIEC CPEACTBA

KOMTICTCHITHH (xo11. 6ayIOB)
[IponBunyTHII [MonHoTa 3HAHMI OCHOBHBIX TepMuHOB H | Tect (18-20)
(75-100 GamoB) | MOHATHI WH)KCHEPHON H3MMOJIOTHH; Pedepar (5-10)
COOTBETCTBYET OOmast ~ XapakTepuCTHKa H  CBOWCTBa | DK3aMEHAI[MOHHBIE
OIICHKE (dhepMeHTOB KJlacca rujaponas, | Borpocs (34-50
COTITUIHOY OKCHJIOPEIYKTa3, JiKa3, Jura3, Tpanchepas. 0amIoB)

OOmass ~ XapakTepucThMKa W CBOMCTBA
depMeHTOB  Kiacca — m3oMmepa3.  Bunsl
uHrHOMpoBanus ¢epmeHToB. HeobOpatumoe

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

bazosbiit (50 -74
OaJa) —
COOTBETCTBYET

OLIEHKE «XOPOIIIO»

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

MYTSX PEryasiuuu MeTaboin3mMa Ha YpOBHE
(hepMEeHTOB, METOaX OMPEACIICHUS
CTPYKTYpbI (PEpMEHTOB U METOJIOB OLIEHKH
KHHETUYECKUX MTapaMeTpOB.

Tecrt (12-17)
Pedepar (5- 7)
DK3aMeHaIMOHHbBIE
Bompock (21-33)

yMeThb:
- TNPHUMEHATh TEOPETHUYCCKUE 3HAHUS IS
pereHus MPAKTUYECKUX BOIIPOCOB
WH)XCHEPHOH YH3UMOJIOTHH;
BJIA/I€Th:
- METOJaMU HWH)XEHEPHOM >H3MMOJIOTUH
MTPOU3BOJICTBA.
[MoporoBerit (35 - | YMeHue oTBETUTH Ha Bce Bompochkl Owmiera, | Tect (7-12)
49  GamioB) — |HO CO 3HAUUTENbHBIMH  yTOuYHeHHsMH, | Pedepar (3 -7)
COOTBETCTBYET OTCYTCTBHE YETKOW M JIOTHYHOU CITOCOOHOCTH | DK3aMeHAIIMOHHBIE
OLICHKE u3jgarath  COOCTBEHHBIE MBICAHM, Jenarh | Bompockl (14-20)
«yIIOBJICTBOPUTEN | YMO3AKIIFOUCHHS U BBIBOJIBI
BHO»
Huzknii [ToBepxHOCTHBIE 3HaHUsI BompocoB Owmiera | Tect (meHee 10)
(1oTIOpOTOBBINA) W/WIM WX TPUMHUTHBHOE H3JIOKEHHE, He | DK3aMeHallMOHHbIE
(KoMTIeTEeHIIUS HE | KEJIaHHE MOJIb30BATHCS pecypcamu | Borpocs (MeHee 15)
copMHpOBaHa) UHTEpHETa, HE yMEHHE aHAJIU3UPOBATh
(Menee 35 | COBpeMEHHOE COCTOSIHHE OTpaciii, HayKu W
6aJI0B) — | TEXHUKH, JIeNIaTh YMO3aKIJIIOYECHUS U BBIBOJIBI
COOTBETCTBYET
OLICHKE
«HEYIOBIIETBOPH-
TEJILHOY

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

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

2. KpacuHrok .M. ®apmaneBrrueckass TEXHOJOTHs. TEXHOIOTHs JIEKapCTBEHHBIX
dbopm [Dnek-TpoHHBIH pecypce]: yuebd. / .U, Kpachiok, I'.B. Muxaiinosa, JI.U. MypanoBa; nox
pea. L.U. Kpacuioka, I'.B. Muxaitnosoit — M.: [DOTAP-Menua, 2011. — 656 c. — Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785970418055.html

3. OpexoB C.H. ®apmaneBTuueckast OMOTEXHOJIOTHSA. PyKOBOICTBO K PAKTUUYECKUM
3aHATUAM [DeKTpoHHBIA pecypc]: yued. mocobue / C.H. Opexos; nox pen. B.A. beikosa, A.B.
Katnuuckoro — M. : I'DOTAP-Memma, 2009. — 384 <c¢. — Pexum pgocrymna:
http://www.studentlibrary.ru/book/ISBN9785970413036.html

7.2 JlomoIHUTEJIbHAS yueOHasl 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 OMoxuMuu 1 MoJeKyisipHoi 6nonoruu. Y. 1. Xumuueckue
KOMIIOHEHTHI KJIETKH: y4yeOHoe mocobue. [DIeKTpoHHBbIH pecypc] — DnektpoH. aan. — CII6.:
HUY UTMO, 2016. — 154 ¢. — Pesxxum pocrymna: http://e.lanbook.com/book/91337

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

7.3. MeToanuyeckue yKa3aHus M0 OCBOEHHI0 TUCHHMILINHBI

1. MypatoBa C.A. Metoauyeckue yka3zaHUS [UIsI CaMOCTOSITENBHOM paboThl 1O
qucuuimHe «MHxeHepHas sH3uMoIorus», Muuypusnck, 2023.

2. Myparoa C.A. MeToauueckue yka3zaHUs [0 MPOBEICHUIO MPAKTUUYECKUX 3aHITUH s
oOyyaronuxcsi mo HampasiaeHuto noarotoBku 19.03.01 buorexnosnoruss ans AUCIUIUIMHBI
«MHxenepHas 3H3UMONIOTUs». — MuuypuHck, 2023.

7.4. HWNudopmanuonnsie M nHUPpPOBbIE TEXHOJOrnM (NMporpaMMHoe o0ecnevyeHmue,
cOBpeMeHHble Npo(deccHoHA/IbHbIEe 0a3bl JAaHHBIX W HHQOPMALMOHHBbIC CIPaBOYHbIE
CHCTEMBI)

VyeOHas aucuuminHa (MOJYJb) MNPEAyCMaTpPUBAeT OCBOEHHE MH(POPMALMOHHBIX U
UQPOBBIX TEXHONOTUH. Peanu3zanyst nndpoBbIX TEXHOJIOTHH B 00pa30BaTeIbHOM MPOCTPAHCTBE
SABJISICTCSI OJIHOM W3 BaXXHEWITUX IIeJied 0o0pa3oBaHUsA, [aromield BO3MOXKHOCTh pPa3BUBATH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0ydYarolIMXcsi Kak OyIyIIMX BbICOKOKBAJIU(HUIIMPOBAHHBIX
CIEIUAJINCTOB.

[{udpoBbie TEXHOJIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()()EKTUBHOTO pelIeHUs
3a7a4  NMpOoEeCCHOHATBHOIO, COLMAIBHOTO, JUYHOCTHOTO XapakTepa C HCIOJIb30BaHHEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE HUPPOBBIX TEXHOJIOTUH B
paMKax JlaHHOM JUCHMIUIMHBI (MOJyJsl) OPHEHTHUPOBAaHO Ha CIOCOOHOCTh O€30MacHO U
Ha/JIeKaluM  00pa3oM MoJy4yaThb JOCTYH, YIpPaBlsATh, HHTETPUPOBATh, OOMEHUBATHCA,
OLICHMBAaThb U CoO37aBaThb HMHGPOPMAIMIO C TIOMOIIBIO HHU(PPOBBIX YCTPOWCTB U CETEBBIX
texHosoruil. dopmupoBanne MUPPOBON KOMIETEHTHOCTH MperonaraeT padoTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU U1 KOMMYHHKAIIH.

7.4.1. DN1eKTPOHHO-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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http://e.lanbook.com/book/91337
https://e.lanbook.ru/

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 «Jlamby» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHE YCIYr MO MPEIOCTaBICHUIO JOCTYIA K 3JEKTPOHHBIM u3nanusm OO0
«M3natenscTBO JIaub» oT 06.04.2023 No 2)

4. baza maHHBIX 3JeKTPOHHBIX MHPOpManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
mo oOecleueHn0 J0CTyna K 3JIEKTpOoHHBIM HH(popmannoHHbiM pecypcam PI'BHY ITHCXb
gyepes TepmuHan ynanennoro pocryna (TY ®TI'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnektpoHHO-OMOmuoTeunass  cuctema  «AgriLiby  ®I'bBOY BO  PIr'A3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANICHHE HA peAocTaBieHre qoctyna ot 13.04.2023
Ne 6/1 x JIunensnonnomy oroBopy 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 OKa3aHWEe YCIYT Mo mpeaocTaBieHuo goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexrporHoe H3aTenbcTBo FOPAWITY (https://urait.ru/) (JoroBop Ha okaszaHue
YCIYT TIO0 TPEJOCTaBIEHUIO JOCTynma K oOpasoBatenbHON miathopme OO0 «DiekTpoHHOE
m3narensctBo 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 ngannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (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 O OKa3aHUIO OUOIMOTEUYHO-MH(POPMAIIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TOJh30BATEIISIM YHHBEPCUTETA W3 4YHCIA HWHBAIUAOB IO 3PEHUIO,
Ca0OBUASIINX, UHBAIUIOB IPYTMX KaTerOpUi C OTpaHMYEHHBIM JOCTYIIOM K WH(pOpMaIuu,
JUI, UMEIONIMX TPYTHOCTH ¢ dreHueM IiockornedatHoro tekcra TOI'BYK «TamOoBckas
obnacTHas yYHHUBepcaibHas Hay4yHas O6ubaroTeka UM. A.C. [TymxuHa
(https://www.tambovlib.ru) (cornarmrenue o corpyauudectse ot 16.09.2021 Ne 6/nH)

7.4.2. UudopManHoHHBIE CIPABOYHbIE CHCTEMBbI
1. CmopaBouynas mpaBoBas cucrema Koncynprantlliroc (7oroBop mocTaBKH U
conpoBoxAeHUs 3k3eMIUIsIpoB cucteM Koncynprantllmoc 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 PodeccuoHATbHbIE 0a3bl JTAHHBIX

1. ba3za 1aHHBIX 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-aHAJIMTUYECKUI TOopTall B 00JIaCTU HAyKH, TEXHOJOTWH, MEAMIMHBI U
obpazosanwus - 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. JIuneH3UOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecriedeHne, B TOM
4KcJie 0Te4eCTBEHHOI0 MPON3BO/ICTBA

No| HawmmenoBanue | Pazpaboruumk | JlocTymHOCTH Cchuika Ha PexBusuThI
I10 (muen3nonH | Enunblil peecTp | MOATBEP)KIAIOLIET
(mpaBooban | oe, cCBOOOTHO POCCHICKHX 0 JIOKyMeHTa (Tipu
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aTelnb) pacrmpocTpaH porpamMM Jist HaJTU4IHH)
sIeMoe) 9BM u BJ] (npu
HaJTUIHH)
1 | MicrosoftWindow | MicrosoftCor | Jlunensnonu - JInnensus
S, poration oe ot 04.06.2015 Ne
OfficeProfessional 65291651 cpok
JIEUCTBUSL:
O6eccpouHO
2 | AHTHUBUPYCHOE AO JIunensuonn | https://reestr.digit | CyOomuneH3HOHHBI
nporpammuoe | «Jlaboparopu oe al.gov.ru/reestr/36 | i moroop ¢ OOO
obecrieucHme s 6574/?sphrase_id «Codreke» ot
KasperskyEndpoi | Kacnepckoro =415165 06.07.2022 Ne 6/H,
ntSecurity s » CPOK JICHUCTBUSA: C
Ou3Heca (Poccus) 22.11.2022 no
22.11.2023
3 | MoitO¢ducCranma 000 Jlunensuonn | https://reestr.digit | Kourpakt ¢ OO0
PTHBII - «HoBrie oe al.gov.ru/reestr/30 «PyOuKoH»
OducHbIi makeT WIEREISE 1631/?sphrase_id | ot 24.04.2019 Ne
JUTSL pabOTHI C TEXHOJIOTUN» =2698444 036410000081900
JTIOKyMEHTaMHU (Poccus) 0012
U IOYTON CpOK JIE€HUCTBUS:
(myoffice.ru) 6eccpodHo
4 [TporpammMHas AO JIuuensuonn | https://reestr.digit | JlunensnonHbIi
cucTeMa Juis «AHTHUILIATH oe al.gov.ru/reestr/30 norosop ¢ AO
OoOHapyKCHHUS a™» (Poccus) 3350/?sphrase_id | «AnTHIIIarHaT)
TEKCTOBBIX =2698186 ot 17.04.2023 Ne
3aMMCTBOBaHUN B 6627, cpok
y4EOHBIX U JICUCTBUS: C
Hay4yHBIX paboTax 17.04.2023 o
«AHTHIUTarHAT 16.04.2024
BY3»
(https://docs.antipl
agiaus.ru)
5 | AcrobatReader AdobeSyste CBobonHO - -
- IPOCMOTP ms pacnpocTpaH
nokyMeHToB PDF, sieMoe
DjvU
6 FoxitReader FoxitCorpora | CsoboaHo - -
- IPOCMOTP tion pacnpocTpaH
nokyMeHToB PDF, sieMoe
DjvU

7.4.5. Pecypcbl MH(OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEepHET)
1. CDTOwiki: 6a3a 3nanmii no nudpoBoii Tpanchopmarnu https://cdto.wiki/
2. OdunuanbHbIN CAUT MUHHCTEPCTBA CEITBCKOTO X03sicTBa PD[DneKkTpoHHBIN pecypc]. —
Pexxum nmocryna:- http://mex.ru/
3. OdwunmanbHbii callT )xypHana "buorexnonorus [ DnekTpoHHBIN pecypc]. — Pexum
nocryna:-"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

BupryansHas qocka 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 s HeOobmux rpymm Trello

7.4.7. liln¢ppoBblie TEXHOJIOTHH, IPUMEHsieMble IPH H3YYeHHH JMCIHHILIHHbI

Ne | [{udpoBbie TEXHOIOTHI Bupl yueGHO# paboTHI, dopmupyembie NJK
BBITIOJTHSIEMBIC C TIPUMEHEHUEM KOMIICTEHIIUU
1 poBOH TEXHOJIOTUU
1. | O6maunsie Texuonorun | JIekuuu VK-1 NIK1 yx1
CamocrosiTenpHas padoTa WIK3yk-1
2. | bonblme nanusie Jlekuun Vk-1 NJK1 yk.1
CamocTrosTenpHas padora NIK3yk-1

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. Mono6uokx 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 TopHago 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
JIMLICH3HS], CEPUMHBIA HOMEP
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 Ne123/2015-y)

PabGouast mporpamma IUCIUTITAHBI

(Momyist)

«PhDKeHepHaH OH3HUMOJIOTHUA»

COCTaBJICHA

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

10.08.2021.
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ABTOD:

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

17,?/ :‘Z‘

OuMOJI. HAyK C.A. MyparoBa
Peniensent: mpodeccop xadeapol
arpOXMMUH, [IOYBOBEJICHUS U arpO3KOJIOTUU JI.B. bobpoBuu.

IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu KadeIpsl CagoBOJACTBA, OWOTEXHOJOTHH U
CEJIEKIIMM CEMEHOBOJICTBA CEJIbCKOXO3SHUCTBEHHBIX KYIbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHUM  y4eOHO-METOAUYECKOH  KOMHCCHH
[TnonooBomuoro uxHcturyra uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampenst 2022 1.)

[IporpaMMma yTBepxaeHa pelieHueM Y 4eOHO-METOJUUYECKOI0 COBETa YHUBEPCUTETA

npotokoi Ne ot «21» ampens 2022 .

Ipoepamma nepepabomana 6 coomsemcmeuu ¢ mpebosanusmu @I'OC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl caoBOJACTBA, OWOTEXHOJOIMH U
CEJIEKIIMM CEMEHOBO/JICTBA CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp, IpoTokos NelO ot 13 utons 2023
T.

[IporpamMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONH KOMHUCCUU HMHCTUTYTA
(byHAaMEHTAIbHBIX U MPUKIAAHBIX arpobuorexHoioruii um. M.B. Muuypuna Muuypunckoro
I'AY (npotokon 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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