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1.Iles1u 0cBOEHUS TUCHHUILIHUHBI (MOTYJISA)

Heasimu auctuminabel (Moayiisa) «WHxeHepHas 3H3UMOJIOTUSD) SIBJISIETCS IMOJTy4YEHUE
3HAHWI OCHOBHBIX MPUHIIUIIOB U TEOPETHYECKHUX MOJIOKEHUN WHKEHEPHOM SH3UMOJIOTHH;

3agauM JUCHUTIIAHBI:

-chopMHpOBaTh y OOYyYaIOIMUXCA IMOHUMAHUS OCOOCHHOCTEH OMOTEXHOJIOTHYECKUX
IPOIIECCOB C yyacTueM (pepMEeHTOB;

-MIO3HAKOMHUTh OOYYaIOIMUXCSA C  OCHOBAMH KOHCTPYHPOBAHHUS W IOCJEAYIOIIETO
UCIIOJIb30BaHUs B OMOTEXHOJIOTHH OMOKATAIN3aTOPOB C 3a/IaHHBIMH CBOHCTBAMU;

-OIPEACIIUTh MECTO MH)XCHEPHOW JH3MMOJIOTHH B PSY NMPUOPUTETHBIX HAMPABICHHUM
OHMOTEXHOJIOTHH;

-yIIIyOUTh TIOHUMaHHE (PU3UKO-XUMHUUYECKMX M OHOXMMHUYECKHUX 3aKOHOMEPHOCTEH
Ouokaranu3a, 0COOEHHOCTEH €ro UCII0Ib30BaHus B OMOTEXHOJIOTIHH;

-  Ppa3BUTh BWJCHHE TEPCIEKTUB MPAKTHYECKOTO HCIOJIb30BAHUS
WHKEHEPHOU SH3UMOJIOTHH.

OCTHIKEHUN

2. MecTO IMCHUIIMHBI B CTPYKTYype 00pa30BaTeibHOM MPOrPaMMbl

Huctunnuna (MOIYJIb) «mxeHepHasi SH3UMOJIOTHS» OTHOCUTCA K broky 1
«ducuummnel (Moxynu)» Yacte, GopmupyeMas ydacTHUKaMHU 00pa3oBaTeIbHOIo Ipoliecca
(b1.B.14) cornacHo yueOHOMY IUIaHY TJAHHOTO HAIPABJICHUSI.

JUisl yCHemHoro oCBOeHUs JAHHOIO Kypca HeoOXOJUMbl 0a30Bble 3HAHMS JUCLMIUIMH!
«Opranuueckass xumus», «OOmas OHONOTHS W MHKPOOHONOTHY», «XHUMHUS OHOIOTUYECKH
aKTUBHBIX BellecTBy», «I eHeTukay, «HxeHepHas rpadukay, «OCHOBbI OMOTEXHOJIOTUN.

3HaHMs, YMEHUS M HaBbIKM, NPUOOpETEHHBIE NIpU OCBOeHUH Kypca «HxeHepHas
SH3UMOJIOTHUSA» HEOOXOAMMBI TPU TPOXOXKAEHUH MPOM3BOJACTBEHHON MpPAKTUKU HAay4HO-
ucclienoBarenbckas padboTa, OAr0OTOBKE K TOCYAapCTBEHHOMY IK3aMEHY.

3. I1anupyemble pe3yJabTaThbl O00y4eHHs 10 JWCHHUILIMHE, COOTHECEHHbIE C
NJIAHUPYEMBbIMHU Pe3yJIbTaTaAMH OCBOEHHS 00pa30BaTebHOI MPOrpaMMbl

B pesynabrare u3ydeHMs IJUCHMIUIMHBI OOYYaroOLIUiiCs TOJDKEH YCBOMTH TpPYIOBBIE
(GYHKIIMM B COOTBETCTBUU C NpodeccruoHabHbIM cTanaapToM 22.004 Cneuuanuct B 00JacTH

OMOTEXHOJOTMH TNPOAYKTOB MHMTAaHUS YTBEPIKIEH

counanbHoM 3amuThl PO ot 21 nexabps 2015 rona Ne 1046 H)

O00011eHHBI

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

(OTD)

Benenne Ynpasnenue Bxo1HOW U TEXHOJTOTHYECKUN KOHTPOJIb
TEXHOJIOTHY | KAYECTBOM, KauecTBa ChIPbsI, MOIyHadpUKaTOB U TOTOBOI
€CKOro 0€e30MacHOCTEHIO U TIPOYKIIMH TSI OPTaHU3AIUN PAMOHAIEHOTO
mporecca MPOCIIEKUBAEMOCTHIO BEJICHHS TEXHOJIOTUYECKOTO Mpoliecca
MIPOU3BOJICT | TPOU3BOJICTBA MIPOM3BOJICTBA B IEJIAX pa3paboTKH

Ba OMOTEXHOJIOTHYECKOM MEPOTPHUSITHIA 1O MOBHIMIEHUIO () (HEKTUBHOCTH
OMOTEXHON | MPOAYKIIHH IS MIPOU3BOJICTBA OMOTEXHOJIOTHICCKOM MPOTYKITUH
OTMYECKOH | MHUIICBOM JUTSI TIIIEBOM MTPOMBIIIITICHHOCTH

MPOAYKIIMH | TTPOMBIIIJICHHOCTH KOHTpOJIb TEXHOJIOTHYECKUX TTapaMETPOB U

IS D/02.6 PEKUMOB TIPOU3BOJICTBA OMOTEXHOIOTUYECKOM
MIHIIEBON MIPOYKIIMH TSI TATIIEBOM MPOMBIIIJICHHOCTH Ha
MIPOMBIIILITE COOTBETCTBUE TPEOOBAHUSIM TEXHOJOTHYECKON U

npUKa3oM MuHHUCTEpCTBa Tpyaa H




HHOCTH

BKCHHyaTaHHOHHOﬁ JOKYMCHTAallUU

BHenpeHue cuctem ynpaBiieHUs] KAUECTBOM,
0€30I1aCHOCTBIO U IPOCIIEKUBAEMOCTHIO
IIPOU3BOJICTBA OMOTEXHOIOTUYECKON MPOTYKIIUI
JUISL IALEBOW MTPOMBIIIJIEHHOCTH B LEIISAX
obOecnieueHus TpeOOBaHUI TEXHUUECKUX
pErJaMeHTOB K BUJIaM IUIIEBON IPOAYKIIMH

Pa3paboTka MepoIpusATHii 110 TPEAYIPEKICHUIO
U YCTPaHEHUIO IPUYMH Opaka MpoIyKIUU Ha
OCHOBE JIaHHBIX TEXHOJIOIMYECKOI0 KOHTPOJIS
Ka4yecTBa ChIpbs, M01y(HaOpUKaTOB U TOTOBOH
IPOAYKIMHU B IIPOLIECCE MPOU3BOACTBA
OMOTEXHOJIOIMYECKOM MPOIYKLINH /TS TULIEBON
IPOMBIIITIEHHOCTH

Pa3paboTka MeT0/10B TEXHUYECKOTO KOHTPOJIS U
WCIIBITAHUS TOTOBOM MPOIYKIIMH B IMPOLECCE
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

JJIsA HHIHGBOﬁ IMPOMBIINIJICHHOCTH

OcBoeHHE UCILHUIIIUHBI

KOMNEeMeHYUI:

(Monmynsi) HampaBleHO Ha (OPMHUPOBAHHUE CIEAYIOIIUX

VYK-1. CnocobeH ocCymecTBIATh MOMCK, KPUTHUECKUM aHAINW3 W CHHTE3 MH(pOpMaluy,
NPUMEHSTHh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS IIOCTABJICHHBIX 3a7a4

ITK-1

Cnocoben BJIaACTb OCHOBHBIMU MCTOAAMHU,

npueMaM IUIAaHUPOBAHUA U

MIPOBEJCHUS SKCIIEPUMEHTAJIBHBIX HCCIIEeI0BaHUI, 00pabOTKM M NPEICTABIECHUS MOJYyYEHHBIX
pe3ysbTaToB B CBOEH MPOdecCHOHATBLHOM 00JIACTH.

Kon n Kpurepuu onieHuBaHus pe3yabTaToB 00ydeHUs
HauMEHOBaHUE Konu HUBKHH
YHUBEpCAIbHON HaMCEHOBaHHE (momoporoBeIii,
KOMIICTCHIMH WHJHAKaTopa KOMIIETEHIINS o o
MOPOTOBBIN 0a30BbIi Ny
JIOCTHIKEHMS HE TIPOIBUHY THI
YHHUBEPCAIBHBIX | COpPMHUpOBaHA)
KOMITETECHITUHA
VK-1. Criocoben | U1-1yk1 — He moxet He B mocratouno#t | OTnndso
OCYIIECTBIIATh AHanmu3upyer dhopMymupOBaThH | JOCTATOYHO CTEMIeHN MOXeT | (OpMyITHpYET
IIOHCK, MOCTaBJICHHYIO | B paMKax YETKO MOXKET (dhopMyupoBaTh | B paMKax
KPUTUYECKUN 3a;auy, IIOCTaBIICHHOM ¢dbopMynupoBa | B paMKax IIOCTaBJICHHOM
aHaJIu3 ¥ CUHTE3 | BBIACIAS ee [IeTTN TIPOEKTa Th B paMKax IOCTaBJICHHOM TIIeTTH TIPOEKTa
uH(pOpMAIUH, 0a3oBbIe COBOKYIHOCTb MIOCTaBJICHHOW | LIEJIM MPOEKTa COBOKYITHOCTb
MPUMEHSTh COCTABJISIFOIINE, | B3aMMOCBSI3aHH | LIEJIM MTPOEKTa | COBOKYIHOCTb B3aMMOCBSI3aH
CHCTEMHBIH OCYITIECTBIISIET BIX 3a7a4, COBOKYITHOCTh | B3aMIMOCBSI3aHH | HBIX 3a7ad,
MOJXO JUIst JIEKOMIIO3UIIMIO | 0O€CIIeUurBaroIl] | B3aMMOCBs3aH | BIX 3ajad4, obecIieunBaro
perieHus 3aJa4n HX ec HBIX 3a7a4, o0eCITeunBaroIl | IIUX €€
ITOCTaBJICHHBIX noctmkenue. He | oOecrieunBaro | ux ee JOCTHKCHHE.
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3aJga4

MOXeET mux ee JOCTHKEHHE. YeTKko MOXKET
OIIpeNeNATh noctmwkenue. | JlocraTtouno OIIPEAENATh
OKU/IaeMble He YETKO MOXKET OKUJaeMble
pe3yAbTaThI JIOCTaTOYHO oTmpenensTh pe3yabTaThl
pemnieHus YEeTKO MOXKET | OKHJIaeMBbIe penIeHus
BBIJICIIEHHBIX OTIpeNeNATh pe3yabTaThl BBIJICIICHHBIX
3ajad. OKuJaeMble pereHus 3ajad.
pe3yIbTaThI BBIJICTICHHBIX
penIeHus 3ajmad.
BBIJICJIEHHBIX
3a1ad.
N-2yka — He moxeTt JlocTaTouno
Henocrarouno Ycenemno
Haxonmut n HaXOJAUTh U XOPOILO
HAaXOINT U HAaXOINT U
KPUTHYECKH KPUTHYECKH HaXOIUT U
KPUTHYECKH KPUTHYECKH
aHAIN3UPYeT aHaIN3UPOBATH KPUTHYECKH
aHATU3UPYeT aHaJIM3UpYeT
nH(pOpMAITHIO, nH(pOpMAaIHIo, aHAIIM3UPYET
nH(POPMAITHIO, WH(pOPMAITHIO,
HEOOXOUMYIO | HEOOXOAUMYIO HHOpMAIHIO,
HEOOXOINMYIO HEOOXOINMYIO
JUTSL peTIeHUST JUTSL peTICHUST HEOOX0NMYIO
. o JUISL peILICHUs JUTSL PeLeHuUs
MOCTABJICHHOM | TIOCTABICHHOM . | U pereHuns .
MOCTaBJICHHON . MOCTaBJIICHHON
3a1auu 3a1a9u MOCTaBJICHHON
331241 3a1a4n
3aJauu
NA-3yk1— He moxert Cnabo Xopormro OTimaHO
PaccmarpuBaer | paccMaTpuBaTh | paccMaTpHBae | pacCMaTpHBAeT | paccMarpuBae
BO3MOXHbIC BO3MOXHbIC T BO3MOKHBIC BO3MOXKXHbBIC T BO3MOKHBIC
BAapHaHThI BAapHaHThI BAapHaHThI BAapHaHThI BAapHaHThI
penieHus pemnieHus penIeHus peneHust penIeHust
3aja4u, 3aja4u, 3aja4u, 3ajauu, 3aJauu,

OIICHMUBAs UX
JIOCTOMHCTBA U

OILICHHUBAs UX
JOCTOMHCTBA U

OLICHMBAsA UX
JOCTOMHCTBA U

OLICHUBAsA UX
JOCTOMHCTBA U

OLICHUBAsA UX
JOCTOMHCTBA U

HEIOCTAaTKU HEJIOCTATKU HEIOCTATKH HEIOCTATKH HEIOCTATKH
UJ1-4yk1 — He moxer HeysepenHo OT1nuaHO
JlocTaTouno
AprymeHtupoBa | popMupoBaTh bopmupyeT 4eTKO dopmupyet
HO popmupyeT | coOOCTBEHHBIE coOCTBEHHBIC (opmupyer cOoOCTBEHHBIC
coOCTBEHHBIE CYXIIEHHS U CYXJICHUS U CYXJICHUS U
CYXIIeHHUS U OyeIiLKI/I Oye}II[KI/I codcTrenbie Oye}II[KI/I
YKL LICHKH, LICHKH, JE—— LICHKH,
OLICHKH, oTan4aeT GaKkThl | OTINYAET OLEHKH OTJIIMYaeT
oTnu4aeT (paKThl | OT MHEHUH U (hakThl OT ’ (hakThl OT
. . . oTanyaeT aKTbl .
OT MHEHUH 1 WHTEpIpETAUil | MHCHUH U . MHEHUH H
WHTepIpeTail | B pacCykIeHusAX | nHTeprpetam | o oo A WHTEPIPETALN
prib pacey HTEPHp VWHTEpIpeTalui | prip
B PACCYXIEHUSX | IPyTrux B B
B PaCCYXICHHUAX
JPYyTHX YYaCTHUKOB PACOYRICHMAX | paccykIeHusx
YYaCTHUKOB NeSITENBHOCTH, | IPYTHX pZCTHHKOB JPYTUX
NeSITeNbHOCTH, | MPUHAMAET YYaCTHUKOB 1 YYaCTHUKOB
JIeSITeTIbHOCTH,
MPUHUMAET 000OCHOBaHHOE | JIESTEIHHOCTH, OHHAMACT JIeSITeTTbHOCTH,
000OCHOBaHHOE | pelleHHe MPUHUMAET P MPUHUMAET
o 000CHOBaHHOE
pelieHue MOCTaBJICHHON 000CHOBaHHOE eLLICHHE 000CHOBaHHOE
MOCTaBJICHHOH | 3a/1a4u peleHue p . peieHue
. | mocTaBneHHOM .
3a7a9u MOCTaBJICHHON MOCTaBJIICHHON
3a7auu
3a1auu 3aauu
N-5yk1— He moxer Heysepenno HocraTouno OTnnyHO
Omnpenenser u OTIPEJIEIISATh U OnpenensieT M | Y€TKO oTpeeIIsieT U
OIICHUBAET OIICHUBATH OIIEHUBAET oTpeNesieT U OIICHUBAET
MOCTEICTBUS MOCTIEICTBUS MOCJEACTBUSL | OLCHHUBAET MOCJEICTBUS
BO3MOXHBIX BO3MOYHBIX BO3MOXHBIX MOCJEACTBUS BO3MOXHBIX
pelIeHuit peleHunit peleHuit BO3MOKHBIX pelIeHut
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3a/1aun 3a/1a4n 3aa4n pereHuit 3a/1a4n
3a]1a4n
NA-1nka — He Bnageer Cnabo Bnageer CBoboaHO
[TK-1 Cnocoben Bnaneer OCHOBHBIMU BJaJeeT XOPOILO BJajeeT
BIIQ/IETh OCHOBHBIMU METOJIaMH H OCHOBHBIMHU OCHOBHBIMH OCHOBHBIMH
OCHOBHBIMHU METOJIaMH H preMaMu METOJIaMH H METOJIaMH H METOJIaMH H
METOJIAMH, prUeMaMu IUIAHUPOBAHUS | IPUEMaMHU MprUeMaMu MprUeMaMu
TprHeMaMHu IUIAHUPOBAHUSA | JKCIIEPUMEHTAN | IUIAHWPOBAHWSA | IUIAHWPOBAHUS | TUIAHWPOBAHUS
IUIAHAPOBAHUSA U | DKCHIEPUMEHTAI BHBIX SKCIIEPUMEHTa | SKCIIEPUMEHTAN | SKCIIEPHMEHTa
MPOBEACHUS BHBIX WCCJICIOBAHUN B | JIbHBIX BHBIX JILHBIX
9KCHEPUMEHTANb | UCCIIEIOBaHUI B | MPOPECCHOHANb | UCCIEAOBAHUN | MCCIEOBAHUN B | MCCIIEIOBaHUI
HBIX podeCCHoHAITb HOM B podeCCHOHANL | B
UCCIICIOBAHMIA, HOM JESATEILHOCTH | MPOodecCuoHan | HOM npodeccuoHan
00paboTKH 1 JeSITeIbHOCTH BHOM JIEATSIIBHOCTH bHOM
TIpEICTaBICHUS JIeSITEIIbHOCTH JIeATENEHOCTH
MOJIYYE€HHBIX NN-2nx1 — He nposomut | He
pe3yJIbTaToB B [IpoBoaut 3aKIaKy JIOCTATOYHO Xopomuio OTaU4YHO 11
CBOEH 3aKIagKy OIIBITOB U MIPOBOJUT IIPOBOJUT IIpoBogut
npodeCCHOHAITEH OTIBITOB U MEPBUYHBIH 3aKIIaKy 3aKIIaIKy 3aKIIaIKy
on 06HaCTI/I HepBI/I‘{HLIﬁ aHaJIu3 OIIBITOB " OIIBITOB " OIIBITOB U
aHau3 SKCIIEPUMEHTA] | NEPBUYHBIN NIEPBUYHBIN MEPBUYHBIN
OKCMIEPUMEHTANI | bHBIX JaHHBIX | aHAIH3 aHaIn3 aHaIn3
BbHBIX JaHHBIX SKCIIEPUMEHTa | DKCIIEPUMEHTAN | SKCIIEPHMEHTa
JIBHBIX BHBIX JaHHBIX JIBHBIX JAHHBIX
JaHHBIX
WN-3nk-1— He mpumensier | He CroGomLHo
IIpumensier METOABI JIOCTaTOYHO Xoporo A
MIPUMEHSET
METOAbI MaTEMAaTHYCCKO IMPUMCHACT MMPUMCHACT METOTBI
MaTeMaTHYeCKO | 1 0OpabOTKH M | METOJIBI METO/TBI
N MaTeMaTHYECK
11 00pabOTKM U | TPEJCTaBIEHUS | MAaTEMATHYECK | MaTeMaTHYECKO N
. N 0if 00paboTKH
MPEICTaBICHUS Pe3yJIbTaTOB oit 00paboTKku | 1 00pabOTKK U "
pe3yIbTaTOB SKCIEpUMEHTa | U MPEICTaBICHUS
npecTaBIeH!
JKCIIEPUMEHTA MPEJICTAaBICHN | Pe3yJIbTaToOB
S Pe3yJIbTaToOB
S Pe3yJIbTATOB | AKCIIEPHMEHTA
JKCIIEPUMEHTA
IKCIIEpPUMEHTA
3namey:

- TE€XHOJOTHMYECKUM nmponecc B COOTBCTCTBHMU C PETJIIaMCHTOM M HCIIOJbB30BaTh

TCXHUYCCKUC

IIPOLIECCOB, CBOMCTB CHIPbS U IPOLYKLUH;
- CUCTE€MBl MEHE/)KMEHTa KauecTBa OMOTEXHOJIOTMUYECKON MPOIYKIIMUA B COOTBETCTBUHU C
TpeOOBaHUSMU POCCUICKUX U MEXIYHAPOJIHBIX CTAaHAAPTOB KauecTBa,;

- (I)I/I3I/IKO-XI/IMI/IHCCKI/IC 1 OMOXUMHYECKHE 3aKOHOMCPHOCTHU 6I/IOKaTaHI/I33;

- cHocoObl  CTaOMIM3alMUd |

IPUMEHSIEMbIX B OMOTEXHOJIOTUH;
- CTPYKTYpHBIE U TEPMOAMHAMHYECKHE OCHOBbI (PYHKIIMOHUPOBaHUS (PEPMEHTOB B
JKCTPEMAJIbHBIX YCIIOBHUSX;

- IIPUMEPBI

MMPOMBIIIJICHHOCTH

- COBpPEMEHHbBIE TEXHOJOTHUYECKHE CXEMbl HHAYCTpUaIbHOrOONOKaTaIN3a;

pereHepaum

cpeacrea  Ajid  U3MCPCHUSA OCHOBHBIX IIAPaMETPOB

HCIIONL30BaHUs OWOKaTaliu3a B HAyKe,

(hepMEeHTaTHUBHBIX

MEJIHUITIHE,

- MMPUHIHUIIBI CO3JaHUS 6I/IOKaTaJ'II/I3aT0p0B C 3aJaHHBIMHA CBOﬁCTBaMH;
- COBpPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTHHU, HCIIOJIbB3YCMBIC B HH)I(CHGpHOfI

SH3MMOJIOTHH;

OMOTEXHOJIOTHYSCKUX

CUCTEM,

TEXHUKE U

- HOBEHIITHE AOCTHXKCHUA U IICPCIICKTHUBLI PA3BUTHUA HH}KeHepHOfI OH3HMMOJIOTHH,




Ymemos:

-IIPOBOJIUTH TEOPETHUECKHUE HCCIEIOBAHMs, MOJIb30BAThCSI CIIPABOYHOM JUTEpAaTypoil B
00J1aCTH NHXEHEPHON SH3UMOJIOTHH;

-HCIOJIb30BaTh IMIOJIyYCHHbIE 3HAHHS [UIsl aHaluu3a OSKCIEPUMEHTAIbHBIX JIaHHBIX,
Kacaromuxcst moadopa, XapakTepUCTUKU M COBEPUICHCTBOBAHMS IMPOIYLEHTOB, a TaKXkKe HX
MCIIOJIb30BaHUs B Pa3HOOOPA3HBIX TEXHOJIOTHUECKUX Mpolieccax MPOU3BOACTBA (DEPMEHTOB;

- paboTaTh ¢ Hay4YHO-TEXHMYECKOW HH(OpMaIUe, HCIOIb30BaTh POCCUICKUN U
MEKIYHApOIHBIHN OIBIT B MPO(hecCHoHaNbHOM 1eSTeNbHOCTH,

-CaMOCTOSITEIbHO ~ BBIOMPAaTh  TEXHUYECKHE  CPEJCTBA,  PALMOHAIBHYIO  CXEMY
IIPOM3BO/ICTBA 33JAHHOTO IPOAYKTA;

-OIICHUBATh TEXHOJOTMYECKYIO 3(P(PEKTUBHOCTH MPOU3BOACTBA M BHOCHTH MPEATIOKCHHS
[0 UX YCOBEPUICHCTBOBAHMUIO;

-ONTUMU3HUPOBATh COCTAB IMUTATENBHBIX CPELL;

-OIpeeNsATh MapaMeTpbl KyJIbTUBUPOBAHUS TPOIYLIEHTOB;

-ONTUMHU3UPOBATH YCIOBUS KYJIbTHUBUPOBAHUS,

-IpeAyNpeXaaTh 3arPA3HEHHS BO3IYIIHOTO U BOJHOTO OacCeiHOB, TIOYBHI;

-pa3pabarbIiBaTh OMOTEXHOJIOIMUECKHUE IMPOLIECCHl C YYacCTHEM OUYMIIEHHBIX (PEPMEHTOB
Wi (pepMEeHTHBIX MPENnapaToB;

-KOHCTPYHPOBATh OMOKATAIM3aTOPbI C 3alaHHBIMU CBONCTBaMH;

Bnaoemy:

- CIOCOOHOCTBIO YIIPABISATH OMOTEXHOJIOTHYECKUMHU MPOIECCaMU;

-HaBBIKAMH CAMOCTOSITEILHOTO PEIICHUSI HAYYHBIX, HHKEHEPHBIX U MPOU3BOJICTBEHHBIX
3a1a4 B 00J1aCTH DH3UMOJIOTHH,

-OIBITOM MHKPOOHOJIOTUYECKHX, OMOTEXHOJIOTUYECKUX U AHAIUTUYECKHUX METOJIOB
UCCIJIEJOBaHMS,

- METOJlaMH OYHCTKM M CTEpUIIM3alMU BO3AyXa, NPUTOTOBJICHHUS U CTEPUIH3AIUU
MUTATENbHBIX CPE;

-METOJIaMU TPOBEJICHUS CTAaHAAPTHBIX UCIBITAHUI MO ONpPENENICHUIO KaueCTBa ChIpbI U
MPOYKLIMH;

-METOJIJaMH TEXHUYECKOT0 KOHTPOJIS 32 COOIOACHNEM TEXHOJIOTHYECKON AUCIUIIIUHBI B
YCIIOBUSX JIEHCTBYIOIIEr0 OMOTEXHOJIOTHYECKOTO ITPOU3BOJICTBA.

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

Tembl, pa3iesnsl AMCIUILINHEI Komnerennuu

VK-1 [IK-1 |obuiee konnyecTBO

KOMIIETCHIIUH

Tema 1. OOmme cBemeHUsI O + + 2
(bepMeHTax.
Tema 2. O6miee YCTPOHCTBO + + 2
(bepMeHTOB.
Tema 3. ®akropsl BAMSIONIME Ha + + 2
CKOpPOCTh (bepMeHTaTUBHBIX
IIPOLIECCOB.
Tema 4. [Tpuunnel BBICOKOH + + 2
CHeM(PUIHOCTH (PEPMEHTOB.
Tema 5. OOmme MexaHU3MBI ACHCTBUS + + 2
(hepMeHTOB.
Tema 6. HuskoMonekyisapHbie + + 2
PEryJIATOPHI (epMEeHTaTUBHOM




AKTHBHOCTH.
Tema 7. Heb6enkoBbie 4acTu + + 2
(EpMEHTHBIX MOJICKYJI.

Tema 8. CunTe3 GepMEHTOB B KICTKaX. + + 2

4. CTpyKTypa U coJiep:KaHue TUCHUTITUHBI (MOIYJIs)
OO0mmas TpyA0eMKOCTh JUCIIUIUIMHBI COCTABIISIET S 3a4eTHHIX enunuil, 180 ak. 4yacos..

4.1. O0beM ITUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Bunrnl zanstuit Bcero gacos
Ounas dhopma 3aouHas popma
7 cemecTp S Kypc
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 180 180
KonTakTHas paboTra 00yJaroImuXxcs ¢ MPENoaBaTeIICM. 64 24
AynIUTOpHBIE 3aHATH 64 24
Jlexum 32 8
[IpakTrueckue 3aHATHS 32 16
CamocrosiTenpHas padbora 80 147
npopaboTka y4eOHOro MaTepuaiia MO JUCIHILUIMHE
(KOHCTIEKTOB JIEKIMI, yUeOHHUKOB, MaTEPUATIOB CETEBBIX 40 67
PECypCOB)
MOATOTOBKA K MPAKTUYCCKUE 3aHATHAM 20 40
BBINOJIHEHNE WHANBUYaTbHBIX 3aaHUHN 10 20
MOJITOTOBKA K CJIaue MOJYJIS 10 20
Kontpons 36 9
Bujx uToroBoro KOHTpoIIs JK3aMeH
4.2. Jleknun
Ne | Pazgen aucumniauHs! (MOIys1), TEMBI JEKIUN U OObeM B akaf. dopmMupyemble
UX coJiepXKaHue qacax KOMIIETEHINH
OYHas 3aouHas
dopma  |[bopma
0o0y4deHus 0ydYeHus
1 | Tema 1. Bseaenue. IlepcriekTuBbl pa3BUTHSA 2 2 YK-1; I1K-1
VHKEHEPHOU SH3UMOJIOTUU
2 | CTpykTypHO-(QYHKIIMOHATHHBIC 0COOEHHOCTH 2 1 YK-1; IIK-1
Omokaranmsa
3 | Ctpoenue, CBOWCTBAa, MEXaHHW3M JICUCTBHS W 2 VK-1; ITK-1
Kjaccuukanus GepMeHTOB
4 | Ctpoenue hepMEeHTOB 2 1 YK-1; TTIK-1
5 | Mexanu3sM aeicTBHs PepMEHTOB 2 YK-1; I1K-1
6 | Kinaccudukamus pepMeHTOB 2 YK-1; TIK-1
7 | Bnusnue BHEITHUX YCIIOBUM Ha 2 YK-1; I1K-1
(GyHKIIMOHUpOBaHKHE (DEPMEHTOB
8 | Hocurenu mist uMMoOwmm3anuu epMEHTOB 2 VK-1; IIK-1
9 | [IpoMbIlUIeHHBIE MPOLECCHI € HCHOIb30BaHUEM 4 2 YK-1; I1K-1
MMMOOUTN30BaHHBIX ()EPMEHTOB U KIIETOK.
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10 | UmmoOunm3anus u crabunusaiys GepMeHToB. 2 YK-1; TIK-1

11 | Beigenenue wu  craHmapTuzanus (EpPMEHTHBIX 2 VK-1; IIK-1
perapaToB

12 | UanycrpuanbHblil OnoKaTanms 2 1 YK-1; TIK-1

13 | Oxpana Tpyga W TexHUKa OE30MAaCHOCTH Ha 2 YK-1; IIK-1

OPEINpPUATHIX,  BBITYCKAIOMMX  (hepMEeHTHBIC
npenapathl. [Ipumenenue ¢pepMeHTOB.

14 | YTunusanus oTX0A0B IpU NOMOITH (PepMEHTOB 2 YK-1; TIK-1
15 | Ilpumenenue hepMeHTOB 1 1 YK-1; ITK-1
16 | KoncrpynpoBanue OMoKaTain3aTopoB 1 YK-1; TIK-1

Utoro 32 8

4.3. TlpakTuyecKue 3aHITUSA
Ob6vem B akaxa. | Popmupyembie
Ne HaunmeHoBaHue 3aHATHS qacax KOMIICTCHIHH
pasa OYHas Bao4Has
cia dbopma  (bopma
oOyueHus: pOyueHus

1 Mertoasl  ompeneNieHus — OPraHOJENTHYECKUX, 4 2 VK-1; IIK-1

(U3UKO-XMMUYECKMX W MHUKPOOHOJIOTMYECKHX
KadyecTB ()epMEHTHBIX IPENnapaToB

2 OO0mme METONbl  OMNpENCICHUs aKTUBHOCTH 4 2 YK-1; [IK-1
dbepmenToB. TexHuka 0€30MacHOCTH TIPU paboTe
¢ 000pyTOBaHUEM.

3 KoutponbHas pabota Nel Meroasl 4 2 YK-1; TIK-1
UMMOOUIIN3aluu GEPMEHTOB

4 OmnpeneneHve  aKTUBHOCTH  (PEPMEHTOB  C 6 2 VYK-1; I1K-1
MCIIOJIb30BaHUEM (OTOMETPUN

5 Metoapl OIIpeEICHUS AKTUBHOCTH 4 4 YK-1; I1K-1
POTEOIUTHIECKUX (DEPMEHTOB

6 OnpeneneHne akTHBHOCTH aMMJIA3bI 4 2 YK-1; I1K-1

7 KomnmokBuym:  IlpousBonctBo  (hepMEHTHBIX 6 2 VYK-1; TIK-1
npenapatos. [IpuHiMnuanbpHas cxeMa npolecca.
Htoro 32 16

4.4, JlabopaTopHble padoThI HEe MPEAyCMOTPEHbI
4.5 CamocrosiTe/ibHasi padoTa 00y4arommuxcs
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O0BeM 4acoB

Pa3nen
aucuumia | Ne Bug CP O4YHas Bao4yHas
HHBI dopma (bopma
o0y4yeHHs (0Oy4YeHHSs
npopaboTka y4eOHOro Marepuaia Mo AMCLUIUIMHE 5 10
1 | (KOHCTIEKTOB JIEKIIMH, YYCOHMKOB, MaTepHaJIOB
CETEBBIX PECYPCOB)
Paspenl [ HOATOTOBKA K IPAKTHYECKHE 3AHITUAM 4 5
3 | BBINOJIHEHHE WHAWBUIYAIbHBIX 3aaHUI 3 4
4 | TOArOTOBKA K ClIaue MOJYJIs 2 4
nmpopaboTKa y4yeOHOTro MaTepualia Mo JUCIHIUINHE 5 8
1 | (KOHCHIEKTOB JIeKIUW, Y4YEOHHKOB, MaTEPHAJIOB
CETEBBIX PECYPCOB)
Paznen 2 2 | MOATOTOBKA K MPAKTUUYECKUE 3aHATUSIM 4 5
3 | BBINOJIHEHUE WHIUBUYaTbHBIX 3aaHUN 1 4
4 | moAroToBKa K c1aye MOIYJIs 1 4
mpopaboTka y4yeOHOro marepuana Mo JUCIUIUINHE 5 8
1 | (koHCHEKTOB JIeKUMH, Yy4YEeOHMKOB, MaTepHalloB
CETEBBIX PECYPCOB)
Pasnen 3 2 [ poxroroska k IPAKTHYECKHE 3aHATHIM 2 5
3 | BBINIOJIHEHUE UHIMBUYAIbHBIX 3aJJaHUH 1 2
4 | MOATrOTOBKA K ClIaye MOJTYJIS 1 2
npopaboTka y4eOHOro Marepuaia Mo JAUCHUIUINHE 5 8
1 | (koHCHEKTOB JEKUUW, Yy4YEeOHHKOB, MaTepHallOB
p 4 CETEBBIX PECYPCOB)
) MOATOTOBKA K MPAKTUYECKUE 3aAHITUIM 2 5
3 | BBITIOJIHEHUE WHIMBUYaTbHBIX 3aaHHIA 1 2
4 | moaroToBKa K cJjaue MOayJis 1 2
npopaboTka y4yeOHOro marepuana Mo JUCIHUIUINHE 5) 10
1 | (koHCHEKTOB JEKIWW, Y4EeOHHKOB, MaTEpHUaOB
CETEBBIX PECYPCOB)
Paspen 5. 2 | MOATOTOBKA K MPAKTUYECKUE 3aHATUIM 2 5
3 | BBIMIOJIHEHUE UHIMBUYalbHBIX 3aJaHHUH 1 2
4 | mOATrOTOBKA K ClIaYe MOJTYJIS 1 2
npopaboTka y4yeOHOro marepuana Mo JUCIHUIUINHE 5) 7
1 | (koHCHIEKTOB JEKIUW, Y4EeOHHKOB, MaTEpHUAJIOB
p 6 CETEBBIX PECYPCOB)
BASLD- 75 MOJITOTOBKA K MPaKTUYECKHUE 3aHATHIM 2 3)
3 | BBIMIOJIHEHUE HWHIMBUYaTbHBIX 3aJaHUI 1 2
4 | moATOTOBKA K ClIaye MOJTYJIS 1 2
mpopaboTka y4eOHOTro Marepuana Mo JUCIUILINHE 5 8
1 | (koHCHEKTOB JIeKIMH, Y4EeOHHMKOB, MaTEpHUaJIOB
CETEBBIX PECYPCOB)
Pazpen 7. 2 | IOArOTOBKA K MPAKTUIECKHUE 3aHATHIM 2 3)
3 | BBIMIOJIHEHUE WHIMBUYaTbHBIX 3aJaHUH 1 2
4 | moATOTOBKA K ClIaye MOJTYJIS 1 2
nmpopaboTka y4yeOHOro marepuana Mo JUCIHUIUINHE 5) 8
1 | (kOHCHEKTOB JEKIWW, Y4EeOHHKOB, MaTEPHUAJIOB
Paszen 8. CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUUYECKUE 3aHATUSIM 4 512
3 | BEIMOJSHEHNWE UHIMBUIYATbHBIX 33JIaHUN 1 2
4 | MOATOTOBKA K CAAaYe MOIYJS 2 2
Uroro: 80 147




[Tepeuenp MeTOANYECKOTO OOECTICUEHUS TSl CAMOCTOSITEIbHON pabOTHI 110 TUCIUITIIMHE
(MomyIt0):

1. MyparoBa C,A. Metoaudeckue yKa3aHus Il BBIMTOJIHEHUS KOHTPOJIBbHON pabOTHI 1O
mucrurinie «H)eHepHas MH3UMOJIOTHsI» i1t oOydaromuxcs mo HarnpasieHuio 19.03.01
buorexuonorus. - Muuypunck 2024.

4.6. BolnosiHeHHEe KOHTPOJIbHOM PadoThI 00yYAOIIUMHUCS 3209HOH (POPMBI

Baxnoit Qopmoil camocTosTeNbHOW paboThl O0Oydaroulerocs sBISETCS HalUCaHUE
NUCHMEHHBIX paboT, B TOM YKCIIe KOHTPOJIBHOM pabOThI 10 TaHHON JTUCIHILIHHE.

Iesnn BeINIOMTHEHUS PaOOTHI:

— CcHUCTeMaTu3alus, 3aKpelUIeHUE M YriayOJeHHe TEOpEeTUYECKHMX 3HAaHWW W yMEHUi
IIPUMEHATD UX JUUIS PELICHHUs] KOHKPETHBIX MPAaKTUYECKUX 3a/1ay;

— pa3BUTHE HAaBBIKOB CAMOCTOSITEJIbHON HayuyHOU paOoThl (IIJITaHUPOBAHUE U MPOBEICHUE
UCCIIeIOBaHMs, paboTa ¢ Hay4YHOW M CIPABOYHOM JUTEPaTypOd, HOPMATHBHBIMH IPABOBBIMH
aKTaMH{, UWHTEpIpeTalys IOJYyYEHHBIX pE3yJbTaTOB, HUX IPAaBWIBHOE M3JIO0XKEHUE U
odopmiieHue).

Pabora nomkHa OTBEYaTh CIEAYIOIUM TPEOOBAHUSIM:

— ¢dopMHpOBaHHE ABTOPCKOH IMO3WIMHM MO OCHOBHBIM TEOPETHUECKUMH IPOOIEMHBIM
BOIIpOCaM;

— aHaJM3 HAYYHOU U Y4eOHOM JIUTEpaTypHl IO TEME MCCIICIOBAHNS;

— CBSI3b IIPEIMETa MCCIIEOBAHMS C aKTyalbHBbIMU NPOOJIEMaMH COBPEMEHHOM HayKU U
IIPAKTUKY;

— JIOTUYHOCTb U3JIOKEHHUSI, apTYMEHTHPOBAHHOCTH BHIBOJIOB U 000OIICHUH;

— Hay4YHO-TIpaKTUYECKasi aKTyalbHOCTh PAOOTHI.

3amaHusl B KOHTPOJIBHOM paboTe HampaBieHbl Ha 3aKpeIUIeHHe TEOPETHYECKUX 3HaHWUN
oOyuaromerocsi ¥ OBJIaAHUs IUTOT€HETHYECKMMH METO/IaMU UCCIIEIOBAHUM.

IlepeyeHp BOIPOCOB W METOAMKA pELICHUS TIEHETUYECKUX 3alad pPacCMOTPEHBI B
METOJMYECKUX YKA3aHUSAX JJISl BBIMOJIHEHUSI KOHTPOJIbHON pabOTHI.

4.7. Conep:xaHue pa3iesioB U CHUNTHHBI
1. Begenue. IlepcriekTHBBI Pa3BUTHS MHKEHEPHOI YJH3UMOJIOTHH.

O6mue cBeaeHus o ¢epmentax. DepMeHTbl Kak OCHOBa Xu3HU. DepMmMeHTH U
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKU. BHyTpuKIIeTOUHBIE CTPYKTYpBI. Jlokanu3anus GepMeHTOB B
kierke. Jlokammzanus ¢epmeHTOB ©  (pusmoniorus kieTku. CpaBHUTENbHAs OUOXUMUS
depmenToB. CpaBHEHHE TKAaHEH.

Tema 2. O0u1ee ycTpoCTBO (pepMEHTOB.
CpaBHuTenbHas sH3UMOIOTUs pa3BuTus. CpaBHeHue ¢epmeHToB. M3odepmenTsl. Jlerpanamus
depmenToB. bronornyeckas perynsius akTuBHOCTH pepMeHTOB. [Iporcxoxnenue GpepmMeHTOB.

1. CTpyKTypHO-GYyHKIIMOHATbHBbIE 0COOEHHOCTH OMOKATAIN3A.

CtpykTypa, CBOMCTBa M MEXaHU3M JeHcTBUS OMOKaTain3atopoB. CXOACTBO M OTIMYHE
OMOJIOTHYECKHUX KaTallu3aTOpOB OT CUHTeTHYecKuX. [IpenmyniecTBa u HeJoCTaTKU OMOKaTaIn3a
IIPY €0 UCIOIB30BAHUN B TEXHOJIOTUYECKHX Mporlieccax.PHO03uMBbI.

2. Biusinve BHEIIHUX YCJI0BHI HA (PYHKIIHOHMPOBaHHUE (PEPMEHTOB.

@dakTopbl  BIMAIOLIME Ha CKOPOCTh  (DEPMEHTATHBHBIX MPOIECCOB. 3HAuUEHHE
UCCIIEIOBaHMSI KHMHETUKH JAelcTBUS (GepMeHTOB. DakTopbl, BIMUSIONIME HA CKOPOCTh
(epMeHTaTUBHBIX peakuuil. Bausuue koHnentpauuu ¢pepmenta. Boruyrsie kpussie V. — [E].
Bemykiisie kpuBble V — [E]. Bnusinue xonuentpanuu cyocrpara. @epMeHTaTUBHAS KUHETHKA
onHocyOcTpaTHBIX peakuuid. Teopust Muxasnuca. Teopuss CTAlMOHAPHOTO COCTOSIHUAL.
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Kunernueckue ypaBHeHHs [Uis (epMEHTOB, ACUCTBYIOIIMX Ha JBa W OoJibllee YHCIO
cyOctpatoB. Peakiuu ¢ yuactuem ByX cyOCTpaTOB. Y CTaHOBJIEHHE KUHETUYECKOTO MEXaHHU3MA.
Peakumu ¢ ywactuem Tpex u Oojpmiero uymcina cyOctpatoB. lMccnenoBanue CBSI3bIBaHUS
cyocrpara. IHrnOupoBaHue BBICOKUMH KOHIEHTpauusamMu cyoctpata. CyOcTpar, 1eHCTBYIOIUM
OJTHOBPEMEHHO Kak akTuBaTop gepmenta. Bausaue pH. pH-pynkiun Muxasnuca. Bausaue pH
Ha V. Bmusaue pH na Kwm. Bnusame temmeparypsl. Temmora wHaKTUBAmuM (HEPMEHTOB.
Bnusiaue Temmnepatypsl Ha COOCTBEHHO (PepMEHTATUBHYIO peakluio. BiusHue Temieparypsl Ha
COCTOsHHME HOoHM3auMM  ¢epMmeHTa. Buusgnue naBnenus. [Ipencraumonapnas — ¢dasa
(epMeHTaTUBHBIX peakiuii. MeToabl nccieaoBaHusl ObICTPBIX peakuuid. AHaIU3 pe3yabTaToOB
UCCIIeIOBaHUM OBICTPBIX peakiuil. PenakcalimoHHbIe METOBI.
3. AMMoOuIm3anus U craduim3anus (pepMeHTOB.

Crabunuszanus GepMeHTOB B OMOTEXHOJOIMUECKUX CHCTEMax. TpaauLMOHHBIE METOJbI
crabmwmmsanuu. Crabwimsupyoomme A00aBKH. XuUMH4Yeckas Moaudukanus (HepMeHTOB.
Nmmobunuzanuss (pepMeHTOB. ODKCTPEMO3MMbl M HMCTOYHUKU HX MOJy4YeHHs. TepMO3UMBI.
CTpyKTypHBIE U TEPMOAUHAMHYECKHE OCHOBBI (DYHKLIMOHUPOBAHUS TEPMO3UMOB IPU BBICOKHX
Temrneparypax. Mcrnonp30BaHHe S3KCTPEMO3UMOB B OMOTEXHOIOTUU. AMMIIa3bl U MYJUTYJIaHA3bI.
IIporennaszpl. JJHK-nomumepassl. depMEHTAaTUBHBIE PEAaKIMM B CUCTEMAX C OPraHMYECKUMU
pactBopuTesaMU. VX mpuknagHoe 3HaueHue.

4, NuaycrpuanbHblii 0nokaTaaus.

[Tonyyenue pepMEHTHBIX IpenapaToB pa3IMYHONW CTENEHHM OYUCTKU. TexHoioruuyeckas
cxema npousBoacTtBa. @DepMEHTBI B XMMHYECKOM IPOMBINIIEHHOCTH. DepMeHThl B
bapMmaleBTHYECKON NPOMBIIITIEHHOCTH. DepMEHThI B MUILEBOM TPOMBIIUICHHOCTH. Y IpaBJIeHHE
OMOTEXHOJIOTHYECKUMH TPOIECCaMi C TIOMOIIBIO  (DePMEHTOB. [Tonydyenue TIIHOKO30-
(GpPYKTO3HBIX CHPOIIOB C IIOMOIIBIO TIJIHOKO30M30Mepasbl. lcmonb3oBaHue B NHUIIEBOMH
NPOMBIIIICHHOCTH TPOTEHHA3, aMUIa3, JIMMNA3, TMEeKTHHAa3, [-Tamakro3uga3. DepMeHTH Kak
KOMIIOHEHTBI MOIOILIUX CpesCcTB. [lepcrekTuBbl pa3sBUTHS UHYCTPUAIBHOIO OMOKaTaIu3a.

5. KoncTpyupoBaHue 0HOKAaTaJIM3aTOPOB.

buokonBepcust pacTUTENBHOTO ChIpbsi. (DepMEHTaTUBHOE NOMYyYEHHE TJIIOKO3bl U3
LEJUTI0NI030c0AeprKaliero coipbid. CuHTE3 (QepMEeHTOB B KIeTKaxX. SIBJI€HUS, BaKHbIE IS
6uocunte3a Oenka. Permukauua JAHK. JIHK-nmonumepaza. PHK-nonumepasa. Ilpucoennnenne
amuHokucior kK TPHK. Amwmnoanun-tPHK—cunterassl. I'enetmdeckuit xox. CrpykTypa
pubocom. OyHKIIMOHUPOBaHUE puOOCOM U KodakTopel. Ununmanus. Dnouramus. TepMuHams.
Konrpons Ouocunreza ¢epmentoB. Koutpons B OaktepuanbHoi cucteme. KoHTpois
meTtabonutamMu. KoHTponb OnocuHTe3a Oenka B KUBOTHBIX KieTkax. HepuOocoMHbIl cuHTE3
MOJIMIENTHUIOB.

6. JKCNEePpUMEHTAJIbHbIN aHAJIN3 MPOCTPAHCTBEHHOH CTPYKTYPbI (pepMEeHTOB.

[Tonyyenne  xuMepHbIX U OudyHKIMOHANBHBIX  (epmeHToB.  IlomydeHue
MOJIyCUHTETUYECKUX (PEPMEHTOB M HX UCIHOJIb30BaHWE B KAuyeCTBE HWHAYCTPUAIBHBIX
Ouokartanu3aTopoB. HampaBneHHss W TNEpPCHEeKTUBBI Pa3BUTHUA MOJEKYISIPHOTO JAM3aiiHa
OMOKAaTaTN3aTOPOB.

5. O0pa3oBaTesibHbIE TEXHOJIOTUU

Bup yyeOHoii padoThl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
Jlekuun DIIEKTPOHHBIE MaTepHUaJIbl, UCIIOJIb30BaHUE
MYJIbTUMEAUNHBIX CPEACTB, pa31aTOYHbIM MaTepual
IIpakTHueckue 3aHATHS AHanu3 omnbITOB, 00CYKJEHUE U aHAIN3 MPEAJI0KEHHbIX

BOIIPOCOB UX AYJAUTOPHBIX 3aHATUAX, UHAUBUAYAJIbHBIC
JAOKJIaabl, TCCTUPOBAHUC

CamocrosrenbHble pabOThI 3amuTa 1 pe3eHTalus pe3yibTaToB CaMOCTOSITEIbHOTO
HCCIEA0BAHMS Ha 3aHATHUAX
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6. ®oH/I OLIEHOYHBIX CPEICTB JUCHUNIMHBI (MOIYJIA)
6.1. [IacopT (poHIa OLIEHOYHBIX CPEACTB MO AUCHUILIUHE « NHKEeHEPpHAST HH3UMOJIOTUSD)

No Kon O11€HOYHOE CPEJICTBO
KoHntposmpyemslie pa3ensl o
/i KOHTPOJIUPYEMOU HAaMMEHOBAHHE
(TeMbl) TUCIUTUIUHBI® KOJI-BO
KOMITCTECHIIUH
1 Tema 1. O6mme cBeaenms o | YK-1; IIK-1 TecToBble 3amaHus 15
dhepmeHTax. Pedepar 20
Bomnpocs! 5k3amena 3
2 |Tema 2. O6mee yctpoiictBo | YK-1; I1K-1 TecToBbIe 3amaHus 35
(bepMeHTOB. Pedepar 2
Bormpocsl sx3ameHa 10
3 | Tema 3. ®akropsr Biusromue | YK-1; TTK-1 TecToBbie 3amaHus 50
Ha CKOPOCTh (hepMEHTATHBHBIX Pedepar 2
IIPOLIECCOB. Bonpocs! 5x3ameHa 10
4 Tema 4. Ilpuuunbl Beicokor | YK-1; ITK-1 TecToBBIE 3aMaHUS 50
cenu(UIHOCTH (HEPMEHTOB. Pedepar 5
Bormnpocsl sx3ameHa 10
5 Tema 5. O6mme mexanusmel | YK-1; ITK-1 TecToBEIC 3aaHUS 20
nencTBUsS (PEpPMEHTOB. Pedepar 2
Bompocer sk3amena 10
6 | Tema 6. Huzkomonekynspusie | YK-1; T1K-1 TecToBbie 3amaHus 10
perynaropsl (pepMeHTaTUBHOM Pedepar 2
AKTUBHOCTH. Bompocsr sk3amena 10
7 Tema 7. HeOenkosele yactu | YK-1; IIK-1 TecToBBIE 3agaHUs 10
(hepMEHTHBIX MOJICKYI. Pedepar 20
Bomnpocs! 5k3amMeHa 5
8 | Tema 8. Cunre3 dpepmentoB B | YK-1; [1K-1 TecToBbie 3amaHus 10
KJIETKaX. Pedepar 2
Bonpocsl sk3amena 5)
6.2. [lepeuens BONMPOCOB IS IK3aMeHa
1. O6mas xapakrepuctuka kataauzaropos (YK-1; TTK-1).
2. latb onpenenenue pepmenram (YK-1; [1IK-1).
3. O6muue croiicTBa pepMeHTOB U apyrux karaimuzaropos (YK-1; TTK-1).
4. Otnmumst hepMeHTOB OT Heopranudeckux karanmmzatopoB (YK-1; TTIK-1).
5. Monekynspraoe ctpoenue pepmentos, nzohepmentst (YK-1; ITK-1) .
6. Ctpoenue aktuHOro meutpa (YK-1; ITK-1).
7. Kontaktabiit yuactok (YK-1; TTIK-1).
8. Karanutnueckwuii yuactok (YK-1; ITK-1).
9. Ctpoenue u 3HaueHue ayutoctepuydeckoro nentpa (YK-1; TK-1).

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

TK-1).

11.Mexaunmsm aeiictust pepmentoB (YK-1; TTIK-1).
12.ITopsimok 1 MonekyasipHocTh pepmentatiBHoi peakiun (YK-1; ITK-1).
13. Teopust Muxasnuca- Menren ((VK-1; TTK-1).
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14.3aBUCHMOCTD CKOPOCTH pEakiluu OT KoHleHTpanuu cyocrpara (YK-1; ITK-1).
15.Koncranta Muxasmuca 1 MakcuMaibHas ckopocTh peakiuu (YK-1; TTK-1).
16.0npenenenne KUHETUYECKUX KOHCTaHT MeToioM JlaiinynBepa u bepka (YK-1; TTK-1).
17.3aBucumMocTtsb ckopoctu peakiuu oT Temmeparypsl (YK-1; ITK-1).

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

19.HeGenkoBbie KOMIIOHEHTHI (hepMEHTOB: HOHBI MeTa/10B, Kopepmentsl (YK-1; TTK-1).
20.Ctpoenue u Mexanusm jaeictsust kodpepmenta A (YK-1; TTK-1).

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

22.AxTtuBatopsl hepMeHTOB U MexaHu3M ux neiictus (YK-1; TTK-1).

23.CTpoeHue TIIyTaTHOHA U €ro PoJib B peryisinun aktuBHocTtudepmenToB (YK-1; ITK-1).
24. YrpapieHue OMOTEXHOJIIOTHUECKUMU Tpolieccamu ¢ nmomouisio gpepmentos. (YK-1; ITK-1).
25. Uurubutopsr pepmentoB. Buasr uarnouposanus (YK-1; ITIK-1).

26.MexaHnu3M KOHKYPEHTHOTO HHTHOMpoBaHus u ero 3Hadenue (YK-1; ITK-1).

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

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

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

30.Xapaxrepucrrka okcugopenaykras (YK-1; [IK-1).

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

32.Xapaxtepuctuka cunreras (YK-1; ITK-1).

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

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

35.Meronsl onpezesenus aktusHocTH GpepmentoB (YK-1; ITK-1).

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

37.Ilpumenenue GpepmeHToB B nuiieBbix Texnomorusx (YK-1; ITIK-1).

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

39.I11r0Chl 1 MUHYCBHI HCIIOJIb30BaHKss UMMOOMIIN3UpoBaHHbiX epmentoB (YK-1; ITK-1).
40.Metoapl nmmoomm3aiu pepmento (YK-1; ITK-1).

41.Hocurenu mis ummobunisupoBanHbix Gpepmentos (YK-1; ITK-1).

42 Xumnueckue cummBarenu (YK-1; ITK-1).

43 TlpuHOMNHaIbHAs cXeMa CHHTe3a ()ePMEHTOB MOBepXHOCTHBIM criocodom (YK-1; TTK-1).
44. TpuHiMnuanbHas cxema cuHTe3a hepMeHTOB rTyornHHBIM criocobom (YK-1; ITK-1).
45 TuratenbHbie cpensl wis Ouocuntesa pepmentos (YK-1; ITK-1).

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

47.VlcTouHHKH yriiepoa AJs npurotosieHus mutarenbHbix cpexa (YK-1; [TK-1).
48.Crioco0bI crepunu3anuu nutarenbHbix cpen (YK-1; TTK-1).

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

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

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

53. ®epmentsl B xumuueckoi npombinnienHocTr (YK-1; T1K-1).

54. ®depmentsl B papmaneBTrueckoit mpompinuieHHoctr (YK-1; TTK-1).

55. ®epmentsl B numieBoil mpomeinuieHHocTr (YK-1; TTK-1).

56. depMeHTHI Kak KOMITOHEHTHI Moronux cpencts (YK-1; ITK-1).

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

58.0KcrepuMeHTANTBHBIN aHATH3 TPOCTPAHCTBEHHOM cTpyKTYphl pepmenTtoB (YK-1; ITK-1).
59. benkoBas uwkenepus pepmenton (YK-1; ITK-1).

60.Hanpasnennas 3Botoius HHIycTpraibHbix Gpepmentos (YK-1; TTK-1).

61. ITonyuenne xumepHbIX 1 OudyHkunonansHbIX pepmento (YK-1; I[1K-1).

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

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

ypOBHI/I OCBOCHHA

Kputepuu onienuBanus

OneHoYHBIEC CPEACTBA

KOMTICTCHITHIA (xo11. 6ayIOB)
[IponBunyTHII [MonHoTa 3HaHMI OCHOBHBIX TepMuHOB 1 | Tect (18-20)
(75-100 GamoB) | MOHATHI WH)KCHEPHON H3MMOJIOTHH; Pedepar (5-10)
COOTBETCTBYET OOmast ~ XapakTepuCTHKa HM  CBOWCTBa | DK3aMEHAI[MOHHBIE
OIICHKE (hepMeHTOB KJlacca rujaponas, | Borpocs (34-50
«OTITUIHOY OKCHJIOPEYyKTa3, J1a3, Jura3, Tpancdepas. 0amIoB)

OOmass ~ XxapakTepucThKa W CBOWMCTBA
¢depMeHTOB  Kiacca  m3oMmepa3.  Bunsl
uHrHOMpoBanus ¢epmeHToB. HeoOpartumoe

WHruOMpoBanue  ¢gepmeHToB.  KuHeTmka
WHTHOWPOBAHMUS. Buner aKTUBALUU
(hepMeHTOB. Kunertuka aKTUBALIUU.
buocunTe3 OenkoBoll YacTH  (epMeHTa.
[Ipocretnueckass rpynna. KodepmeHTbl u
KO(aKTOPBHI.

bazosbiit (50 -74
OaJa) —
COOTBETCTBYET

OLIEHKE «XOPOIIIO»

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

MYTAX PEryasauuy MeTabonn3mMa Ha YpOBHE
(hepMEeHTOB, METOAX OMPEACIICHUS
CTPYKTYpbI PEpMEHTOB U METOJIOB OLIEHKH
KHHETUYECKUX MTapaMeTpOB.

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

yMeThb:
- TNpPHUMEHATh TEOPETHUYECKHE 3HAHUSA IS
pereHwst MPAKTUYECKUX BOTIPOCOB
MH)XEHEPHOM SH3UMOJIOTHH;
BJIA/I€Th:
- METOJaMU HWH)XEHEPHOM SH3MMOJIOTUH
MIPOU3BOJICTBA.
[MoporoBerit (35 - | YMeHue oTBETHTH Ha Bce Bompockl Owmiera, | Tect (7-12)
49  OamioB) — |HO CO 3HAUUTENbHBIMH  yTOuYHeHHsMH, | Pedepar (3 -7)
COOTBETCTBYET OTCYTCTBHE YETKOW M JIOTHYHON CIIOCOOHOCTH | DK3aMeHAIIMOHHBIE
OLICHKE u3jgarath  COOCTBEHHBIE MBICTAHM, Jenarh | Bompockl (14-20)
«yIIOBJICTBOPUTEN | YMO3AKIIFOUCHHS U BBIBOJIBI
BHO»
Huzknii [ToBepxHOCTHBIE 3HaHUs BompocoB Owmiera | Tect (meHee 10)
(1oTIOpOTOBBIN) W/WIM WX TPUMHUTHBHOE H3JIOKEHHE, He | DK3aMeHaIlMOHHbIE
(KoMTIETEeHIIUS HE | KEJIaHHE MOJIb30BATHCS pecypcamu | BOIpockl (MeHee 15)
copmMHpoBaHa) UHTEpHETa, HE yMEHHE aHAIU3UPOBAThH
(Menee 35 | COBpeMEHHOE COCTOSIHHE OTpaciiv, HayKu W
6aJI0B) — | TEXHUKH, JIeJIaTh YMO3aKJIIOUCHHUS U BBIBOJIBI
COOTBETCTBYET
OLICHKE
«HEYIOBIIETBOPH-
TEJILHOY

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHre JUCHUIINHbI
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7.1 OcHoBHasi yueOHasl JuTEepaTypa:

1. Myparoa C.A. YMK]] « NnxenepHast ”H3UMOJIOTHsI».- MudypuHck, 2024.

2. KpacHrok .M. ®apmaneBrrueckass TEXHOJOTHs. TEXHOIOTHs JIEKapCTBEHHBIX
dbopm [Dnek-TpoHHBIH pecypce]: yueb. / .U, Kpachiok, I'.B. Muxaiinosa, JI.U. MypanoBa; o
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. ®apmaneBTuueckas OMOTEXHOIOTHA. PyKOBOICTBO K TPaKTUYECKUM
3aHATUAM [ DIeKTpoHHBIA pecypc]: yued. mocodue / C.H. Opexos; nox pen. B.A. beikosa, A.B.
Katnuuckoro — M. : I'DOTAP-Meama, 2009. — 384 c¢. — Pexum pgocrymna:
http://www.studentlibrary.ru/book/ISBN9785970413036.html

7.2 JlomoIHUTEJIbHASI yueOHasl IUTepaTypa:

1. BUOTEXHOJIOTUSA [Dnekrponnsiit pecype] / O. Otuc, Boponun / RUBEX .—
2015 .— No6 (14) .— C. 125-129 .— Pexxum nocryma: https://rucont.ru/efd/481763

2. CxBopuosa, H.H. OcHoBbl Onoxumun u MoJeKyisipHoi ouonoruu. Y. . Xumudeckue
KOMIIOHEHTHI KJIETKH: ydyeOHoe mocobue. [DNeKTpoHHBIH pecypc] — DnexktpoH. aan. — CII6.:
HUY UTMO, 2016. — 154 ¢. — Pesxxum pocrymna: http://e.lanbook.com/book/91337

3. Sxynos, T. P. Monekynspuas Ouorexnonorus : yueonuk / T. P. Sxymos, T. X.
®dan3oB. — 2-¢ usm., crep. — Cankr-IlerepOypr : Jlans, 2020. — 160 ¢. — ISBN 978-5-8114-
5820-2. — Texkcr : anexkTpoHHbIN / JlaHb : 31neKTpoHHO-OMONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/145846. — Pexxum moctyma: i aBTOPH3. MOJIH30BaTEIICH.

7.3. MeToanuyeckue yKa3aHus M0 OCBOEHHI0 TUCHHMILINHBI

1. MpyparoBa C.A. Meroauyeckue yKa3zaHUs [ CaMOCTOSTENBHOW paboThl 1O
mucuuiuivbe «MHxeHepHas 3H3UMouIorus», Muuypusck, 2024,

2. MyparoBa C.A. MeToaudeckue yka3zaHUs [0 MPOBEJCHUIO MPAKTUUYECKUX 3aHATHH 7S
oOygaronuxcsi mo HampasiaeHuto noarotoBku 19.03.01 buorexnonorus aias AUCIUTUITMHBI
«MHxeHepHas SH3UMOJIOTUs». — MudypuHck, 2024.

7.4. HWNudopmanuonnsie M nHUPpPOBbIE TEXHOJOrnM (NMporpaMMHoe o0ecnevyeHmue,
cOBpeMeHHble NpodeccHoHA/IbHbIEe 0a3bl JAAaHHBIX M HHPOPMALMOHHBbIC CIPABOYHbIE
CHCTEMBI)

VyeOHas aucuuminHa (MOJYJb) MNpPEAyCMaTpPUBAeT OCBOCHHE HMH(POPMALMOHHBIX U
U(POBBIX TEXHONOTUH. Peanu3zaryst nudpoBbIX TEXHOJIOTHI B 00pa3oBaTeIbHOM MPOCTPAHCTBE
ABIIIETCS OJHOM M3 BaKHEMIIMX Leneil o0pa3oBaHMs, Jarolled BO3MOXHOCTh pa3BUBATh
KOHKYPEHTOCTIOCOOHbIE KauecTBa OOYYarolMXcs Kak OyIyHIMX BbICOKOKBAJIU(HUIIMPOBAHHBIX
CIELUAIHUCTOB.

[udpoBble TEXHOJIOIHH MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOrO penieHus
3ajad  MPO(ECCUOHANBHOTO, COLMAIBHOIO, JUYHOCTHOIO XapakTepa C HCHOJIb30BAHUEM
Pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTUH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
pamMKax JaHHOW JUCHMIUIUHBI (MOJIYJsl) OPHUEHTHPOBAHO Ha CIOCOOHOCTh O€30MacHO U
Ha/JIeXaluM  00pa3oM MoJy4yaTb JOCTYH, YIpaBlsATh, HHTETPUPOBATh, OOMEHUBATHCA,
OLICHMBAaTh U CO37aBaTb HMHQOPMALMIO C TIOMOIIBIO LHU(PPOBBIX YCTPOWCTB U CETEBBIX
texHosoruil. dopmupoBanue MUPPOBON KOMIIETEHTHOCTH MpeAronaraeT paboTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHKAIHH.

7.4.1. DN1eKTPOHHO-OMOJIMOTEYHASA CUCTEMbI M 0a3bI JAHHBIX
1. OO0 «3bC JIAHb» (https:/e.lanbook.ru/) (moroBop Ha okazanue yciayr oT 03.04.2024 Neo
6/u (CereBast aneKTpoHHAs1 OMOINOTEKA)
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2. baza gaHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
mo oOecreueHno J0CTyna K 3JeKTpoHHBIM uHpopmaimoHHeM pecypcam PI'BHY ITHCXb
gyepes TepmuHan yaanennoro pocryna (TY ®TI'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6ubmmoTedHas cucreMa «HarmoHanbHbIN 1TMPOBOI pecypc «PyKoHT»:
Kosnekmuu «ba3oBbsiit MmaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnekrponHoe m3narensctso FOPAUT» (https://urait.ru/) (1oroBop Ha okasaHue
yCIYT 10 TPEIOCTaBICHUIO JocTyna K oOpasoBarenbHoi 1uiatrgopme OO0 «DneKTpoHHOE
ussarenbero IOPAWT» ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-O0MbMMoTeuHass cuctema «BepHanckuii» (https://vernadsky-lib.ru) (;oroBop
Ha 0e3BO3ME3THOE UCTIOIb30BaHue pon3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza manueix HDOB «HanmonanpHast siaekTpoHHas OuOamoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u mpenocrasnennn nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. Cornamenne O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH()OPMAIMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTeNIM YHUBEPCUTETa W3 YKCIA WHBAJIUAOB IO 3PEHHIO,
CITA0OBUISIINX, WHBATHIOB JIPYTHX KATCTOPUU C OTPaHHMYEHHBIM JIOCTYIIOM K WH(pOpMAIWH,
T, UMEIOIIMX TPyAHOCTU ¢ ureHueM MockoneyaTtHoro tekcta TOI'BYK «TamGoBckas
oOyiacTHasi yHHMBepcayibHas HaydHas OuOnmoreka mm. A.C. Ilymkunay (https:/www.tambovlib.ru)
(cornmamenue o corpyanuyectse oT 16.09.2021 Ne 6/H)

7.4.2. Un¢dopManiuoHHbIE CIIPABOYHBbIE CHCTEMbI
1. CopaBouynast mnpaBoBas cucrtema Koncynprantllnioc (oroBop mocTaBKku U
conpoBoxkaeHUs dKk3eMIuIsIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnexTpoHHbIM nepuoanueckuil cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha
YCIIYTH 10 conpoBokaeHu0 oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe IpodeccHoHANbHbIE 0a3b1 JAHHBIX

1. ba3za naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTEILHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nmannbix Hayunoit snektponnoit 6ubmmorexku eLIBRARY.RU — poccuiickuit
WH(OPMALIMOHHO-aHAIUTUYECKUIT TOpTall B O0JAacTH HAyKH, TEXHOJIOTUH, MEIUIMHBI U
obpasoBanus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepanbHON CIyKObl TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JInnieH3MOHHOE M CBOOOHO PacpoCTpaHseMoe IPOrpaMMHoOe odecredeHne, B TOM
YHcJie 0Te4eCTBEHHOI0 IPOM3BO/ICTBA

Ne HaumenoBanue PazpaboTunk HocTtynHocTh Ccpuika Ha Equnbrit PexBu3uThI
1o (MIIeH3MOHHOE, | PEeecTp POCCUHCKUX MOITBEPKTAIOIIETO
(mpaBooGnanare cBOOOIHO nporpamm a1 OBM JOKyMeHTa (Ipu
JIb) pacmipoctpansieM | u b/l (nmpu Ham4mn) HAJIAYHN)
oe)
1 Microsoft Windows, Microsoft JInnensnonxoe - JInnensus
Office Professional Corporation ot 04.06.2015 Ne

65291651 cpoxk
JercTBUA: OeCCPOUHO

2 AHTHBHDPYCHOE AO JIunensmonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
IIPOrpaMMHOE «JIabopartopus ov.ru/reestr/366574/? norosop ¢ OO0
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obecrieueHue
Kaspersky Endpoint
Security mms 6u3Heca

Kacnepckoro»
(Poccwst)

sphrase_id=415165

«Codrekcy ot
24.10.2023 Ne 0/H,
CPOK JIEHCTBHUS: C

22.11.2023 o

22.11.2024
MoitOduc 00O «Hogsie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
CraHgapTHBIH - o0nauHble ov.ru/reestr/301631/? «PyOukon»
OducHbli maker TEXHOJIOTHUH» sphrase_id=2698444 ot 24.04.2019 Ne
UL paboTHI C (Poccwst) 03641000008190000
JOKYMEHTaMHU 12
W TIOYUTOH CPOK JEHCTBUSL:
(myoffice.ru) 6eccpouHo
OducHslil makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrexey
(meckTomHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK AeCTBUSA:
O6eccpoyHO
OmneparnroHHas 00O "Bazaner | JIunnensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucrema «AIbT cBOOOIHOE ov.ru/reestr/303262/? «Codrekcy
O6pazoBanue» MIPOTrPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecreuerue" 03641000008230000
07
CpOK AeHCTBUSA:
6eccpoyHO
[MporpammHuas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3UOHHBIN
cucTeMa Ui «AHTHIUIATHAT ov.ru/reestr/303350/? norosop ¢ AO
00OHapyKeHUsI (Poccust) sphrase_id=2698186 «AHTHUILIATAAT» OT
TEKCTOBBIX 23.05.2024 Neo 8151,
3aMMCTBOBaHHIA B CPOK JICHCTBHS: C
y4eOHBIX M Hay4YHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CB00OOIHO - -
- IPOCMOTP pacrpocTpaHsieMm
nokymeHToB PDF, oe
Djvu
Foxit Reader Foxit CBoboxHO - -
- IPOCMOTP Corporation pacrpocTpassem
nokyMeHToB PDF, oe
DjvuU

7.4.5. Pecypcbl MH(pOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEpHET)
1. CDTOwiki: 6a3a 3nanmii o uuppoBoit Tpanchopmarmu https://cdto.wiki/

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

3. OdunmansHelii caifiT xxypHana "buotexHonorus [ aeKTpoHHBIN 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-mnardpopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Snnekc./Juck, O6mako Mail.ru
Cepsucel onpocoB: Suaekc @opmsi, MyQuiz
CepBsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru
. CepBuc coBMeCTHON pabOThI HaJl MpOeKTaMu AJisi HeOombIux rpymm Trello

7.4.7. liln¢ppoBbie TEXHOJIOTHH, IPUMEHsieMble IPH H3YYeHHH JMCIUILIHHbI

Ne | [{udpoBbie TEXHOIOTHI Bupl yueGHO# paboTHI, dopmupyembie NJK
BBITIOJIHSIEMbBIE C TPUMEHEHUEM KOMITETCHIIUHI
1M (POBON TEXHOJIOTHH
1. | Obnaynsie Texunonoruu | Jlexknuu YK-1 NIK1 yk1
CamocTtosTenbHas pabora NK3yk-1
2. | bonpmue nanuwie Jlexkuun Vk-1 WK1 yx-1
CamocTosTenpHas pabora NIK3vyk-1

8. MaTrepuajibHO-TeXHUYECKOE o0ecnedeHne JUCHUNINHBI (MOYJIs1)

YueOHas ayuTOpHs
JUJISL CaMOCTOATEIbHON
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. ruiata
ASUS, onep.namsts 2048Mb, MoHHUTOD
19"AOC (unB.Ne 2101045283,
2101045284, 2101045285)

5. Komnerorep Pentium-4 (uuB.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. Kommnetorep Dual Core E 6500 (nuB.Ne
1101047186)

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

KommnbroTepHas TeXHUKA MOAKIIOYEHA K
cetn «MIHTEpHET» M 0OEcTeueHa
noctynoM B OMMOC 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 (noroBop ot
17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcus 5.1
JoKalbHas, oOpa3oBaTenbHas
JIMLICH3HS], CEPUMHBIA HOMEP
NC50B-270716 nunens3us
neicTBUTENbHA O€CCPOUHO,
OecriaTHas).

5. [IporpaMMHBIi KOMITIEKC
«ACT-Tect Plus»
(JTUTIEH3UOHHBIN JOTOBOP OT
18.10.2016 Ne JI-21/16).

6. 'IC MaplInfo Professional
15.0 nist Windows anst
y4eOHBIX 3aBEJICHUI
(TMTIEH3UOHHBIN JOTOBOP OT
18.12.2015 Ne123/2015-y)

PaGouassi mporpamma IUCHUTITAHBI

(Moyst)

«PhDKeHepHaﬂ OH3HUMOJIOTUSA»

COCTaBJICHa

cornacho ®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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ABTop:

npodeccop Kadeapsl CaT0BOJCTBA, OMOTEXHOJIOTUN U CEIEKIUU C.-X KYJIbTYp, KaH]I.
OuMOJI. HAyK C.A. MyparoBa

Penensent: mpodeccop kadeapor
arpOXMMUH, [IOYBOBEJICHUS U arpO3KOJIOTUU JI.B. boGpoBuu.

IIpoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosanusimu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl CaJoBOACTBA, OWOTEXHOJIOTUH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SMCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

[Iporpamma  paccMoTpeHa Ha  3aceJaHMHd  y4yeOHO-METOJMYECKOM  KOMHUCCHHU
[TnomooBomHuoro uacTuTyTa M. M.B. Muuypuna Muuypunckoro I'AY (nmpotokon Ne 8 ot
«18» ampens 2022 r.)

[IporpaMma yTBepxkaeHa pelieHueM Y 4eOHO-METOJUYECKOI0 COBETa YHUBEPCUTETA

poTokoia Ne® ot «21» anpens 2022 r.

IIpoepamma nepepabomana 6 coomsemcmeuu ¢ mpeboganuamu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl CaJ0BOJACTBA, OWOTEXHOJIOTUH U
CEJIEKIIMM CEMEHOBO/JICTBA CEIbCKOXO3AHCTBEHHBIX KYIbTYp, IpoTokoil NelO ot 13 uronsa 2023
T.

[IporpaMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONM KOMHUCCUU HMHCTUTYTa
dbyHIaMeHTaIbHBIX W MPUKIATHBIX arpoOuorexHonoruit um. M.B. Muduypuna MudypuHCKOTO
I'AY (npotokon Ne 11 ot 19 utons 2023 r.).

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

IIpoecpamma nepepabomana 6 coomeemcmeuu ¢ mpebosanuamu @I'OC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl caJoBOACTBA, OMOTEXHOJOTMH U
CEJIEKILIMH CEIbCKOX03IMCTBEHHBIX KyNIbTYp (mpoTokosn Ne 11 ot 3 mast 2024 1.).

IIporpamma paccMOTpeHa Ha 3acellaHud y4eOHO-METOJUYECKOM KOMHMCCUM WHCTUTYTa
(byHAaMEHTABHBIX U MPUKIAAHBIX arpobuoTexHojoruii um. M.B. Muuypuna MuuypuHckoro
I'AY (npotokon Ne 10 ot 20 mas 2024 r.).

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
(mporokoin Ne 10 ot 23 mas 2024 r.).

OpurvHan TOKyMEHTa XpaHUTCS Ha Kadeape cagoBOJICTBA, OMOTEXHOJOTUM U
CEJICKIIUU CEIbCKOXO3SMCTBEHHBIX KYJIbTYP
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