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1. ean ocBoOeHUS TUCHUILINHBI (MOIYJIs1)

Heasvu guctummiuabl (Moayisi) «VHXeHepHass SH3UMOJIOTHUS SIBISICTCS TIONyYeHUE
3HAHWI OCHOBHBIX MPUHIIUIIOB U TEOPETHYECKHUX MOJIOKEHUN WHKEHEPHOU SH3UMOJIOTHH;

3agaun TUCHHILINHEL:

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

-MIO3HAKOMHUTh OOYyYaIOIMUXCSA C  OCHOBAMH KOHCTPYHPOBAHHUS U IOCJIEAYIOIIETO
UCIIOJIb30BaHUs B OMOTEXHOJIOTHH OMOKATAIN3aTOPOB C 3a/IaHHBIMH CBOHCTBAMU;

-OINPEACIIUTh 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 HCIOJb30BAaHUS  JOCTHIKCHHM
WHKEHEPHOU SH3UMOJIOTHH.

2. MecTO IMCHUIIMHBI B CTPYKTYype 00pa30BaTeibHOM MPOTrPaMMbl

Huctunnuna (MOIYJIb) «HxeHepHast dSH3UMOJIOTHsS» OTHOCUTCS K broky 1
«ducuummnel (Moxynu)» Yacte, GopmupyeMas ydacTHHKaMU 00pa3oBaTeIbHOIo Ipoliecca
(b1.B.14) cornacHo yueOHOMY IUIaHY TAHHOTO HAIPABIICHUSI.

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

3HaHUs, YMEHUs U HaBBIKM, NPUOOpPETEHHblE NPU OCBOEHMM Kypca «MHxkeHepHas
DH3UMOJIOTHS» HEOOXOAWMBI TIPU TPOXOXKACHUH MPOU3BOJACTBEHHON MPAKTUKH HAY4HO-
uccieioBaTeabckas paboTa, HOArOTOBKE K TOCYAapCTBEHHOMY 3K3aMEHY.

3. [lnanupyemple pe3yabTaThbl 00y4eHHUs MO JMCUMUILINHE, COOTHECEHHBIE C

IVIAHUPYEMbIMHU Pe3yJIbTATAMHU 0CBOCHHMS 00Pa30BaTeILHOM MPOrpaMMbl
B pesynbrare u3ydeHMs] NUCUUIUVIMHBI OOydYaloOIIMKCA JOJDKEH YCBOMTH TPYJIOBBIE
(GYHKLIUU B COOTBETCTBUU € MpodeccnoHaabHbIM cTangapToM 22.004 Crneunanuct B o0iactu
OMOTEXHOJOIMIM MPOJYKTOB TMHUTAaHUS YTBEpXKJIEH  Mpuka3oM MuHHUCTepCTBAa Tpylna U
connanbHOM 3amuTel PO ot 21 nekabps 2015 roma Ne 1046 H)

O00011eHHBI
¢ Tpynosbie | Tpyaoseie Gymicm Bri6pannsie Tpyznosble neiictBus (T/)
byHKIUNA (TD)
(OTD)
Benenne VYnpasnenue BXogHOW M TEXHOJIOIMYECKUH KOHTPOJIb KadecTBa
TEXHOJIOTHY | Ka4YECTBOM, CBIPbs, MONy(paOpUKaToB M TOTOBOM MPOAYKIMH IS
€CKOTo 0€30MacHOCThIO 1 OpraHu3aluu panroHaIHLHOTO BEJICHUS
nporecca IIPOCIIEKNBAEMOCTBIO TEXHOJIOTHYECKOT0 Mpolecca MPOU3BOACTBA B LENAX
MIPOU3BOJICT | MPOU3BOJICTBA pa3paboTKu MEpPOTIPUSATHIA o MTOBBITIICHUIO
Ba OMOTEXHOJIOTMYECKON 3P PEKTUBHOCTH MPOU3BOJICTBA OMOTEXHOJIOTUYECKOM
OMOTEXHON | IPOAYKIIMHU JUIS MPOAYKITUH JUTS TUIIEBOW MTPOMBIIIICHHOCTH
OTHMYECKOM | MHIEBOH KOHTpOJb TEXHOJOTMUECKUX MapaMeTPOB U PEKUMOB
NPOAYKIINH | IPOMBIIIJICHHOCTH MIPOU3BOJICTBA OMOTEXHOJOTUYECKOW MPOAYKLIHU ISt
IS D/02.6 MUIIEBOM  MPOMBIIUIEHHOCTH HAa  COOTBETCTBHE
MUAIIEBON TpeOOBaHUSAM TEXHOJIOTUYECKON M IKCIUTyaTallMOHHOM
IPOMBIIILIE JOKYMEHTaLlUU
HHOCTH BHenpenue — cucteM  yOpaBlieHHST ~— KauyeCTBOM,
0€30MaCHOCTBIO U POCIIEKUBAEMOCTHIO TIPOU3BOJCTBA
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OMOTEXHOJIOTMYECKONH MPOAYKUMU JUIS  THIIEBOU
MIPOMBINIUICHHOCTH B TEJSIX o0ecredeHus TpeOOBaHMit
TEXHUYECKUX PpErJIaMEHTOB K BUJAM IHLIEBOU
MPOJYKINH

Pa3paboTka MeponpusaTHIl MO NPEayNpEeKICHUI0 U
YCTPAaHEHUIO0 NpUYUH Opaka MPOIYKIMHM HAa OCHOBE

JAHHBIX ~ TEXHOJIOTMYECKOTO KOHTPOJIA  KadecTBa
CBIpBs, MONy(haObpUKaToB M TOTOBOW MPOAYKLUHUU B
nporecce IIPOU3BOJICTBA OMOTEXHOIOTHUECKOM

MPOIYKIIUH JIJIS1 TUIIIEBOM POMBIIIICHHOCTH
Pa3paboTka METOOB TEXHMYECKOTO KOHTPOJS |
UCIIBITAaHUSI TOTOBOM  MPOAYKIIMM B  Ipoliecce
MPOM3BOJICTBA OMOTEXHOJOTHYECKOW TMPOIYKIIHH ISt
MUIIEBON TPOMBIIIUICHHOCTH

OcBoeHMe JUCHUIUIMHBI (MOIyJis) HampaBieHO Ha (OPMUPOBAHUE CIEIYIOIIUX
KOMNemeHyuli:

VYK-1. CnocobGeH oCymiecTBISATh MOMCK, KPUTHUECKUI aHAINW3 W CHHTE3 WH(OpMAINH,
IPUMEHATh CUCTEMHBIN TOJXO0/ AJISl pEIIEHUs TOCTAaBICHHBIX 3a7a4

[IK-1 CnocobeH BnajeTb OCHOBHBIMH METOJAMH, NPHEMaM{ IUTAHUPOBAHHS U

NPOBEJCHUS IKCIEPUMEHTAIBHBIX HMCCIICAOBAHNN, 00pabOTKA M MPEACTABICHHS IMOJTYYCHHBIX
Pe3yJIBTAaTOB B CBOCH MpodeccnoHaIbHOM 001acTy.

Kon u Kpurtepuu onieHuBaHuUs pe3ynbTaTOB 00YUIESHUS
HanMCHOBAHUC KOI[ u HU3KUU
YHUBEPCAIBHOU | papmeHOBaHHE | (JOMOPOTOBBIN,
KOMIICTCHIIMM HHAUKATOpA KOMIICTCHIIUS o .
MTOPOTOBBIN 0a30BbIi N
JTIOCTHKECHHS HE MIPOABUHY THIN
YHHUBEpCAIbHBIX | chopmupoBaHa)
KOMIICTCHIIUN
VK-1. Criocoben | UI-1yk1 — He moxet He .
OCYIIECTBIIATH AHanmm3upyer (hopMynmpoBaTs | JOCTaTOYHO B nocratounon
Y Py PMYITHDP crenedn MoxeT | OTIHM4YHO
MTOUCK, MOCTABJICHHYIO | B paMKax YETKO MOXKET
. . ¢dhopmynupoBath | hopMyIUpyeT
KPUTHYECKUN 3azavy, ITOCTaBIICHHON (dhopmynupoBa
B paMKax B paMKax
aHaJIM3 U CHHTE3 | BBIACISS €€ LIEJIH [TPOEKTa Th B paMKax N .
. | TIOCTaBIEHHON MOCTaBIICHHON
UHQOpMAIIH, 0a3oBbIC COBOKYITHOCTh MOCTaBJICHHON
IEJTH MTPOEKTa eI TIPOEKTa
MIPUMEHSTh COCTABJISIFOIINE, | B3aMMOCBSI3aHH | IIEJI MTPOCKTA
N COBOKYITHOCTB COBOKYITHOCTh
CUCTEMHBIH OCYIIECTBIISIET BIX 33]1a4, COBOKYITHOCTh
B3aMMOCBSI3aHH | B3aMMOCBSI3aH
TTOAXO TSt JEKOMITO3UIIAI0 | 00ECTIeUYNBAIONI | B3aMMOCBSI3aH
BIX 33J1a4, HBIX 337134,
pelieHus 3aJ1a4M HxX ee HBIX 3a3j1a4,
oOecrieynBaron] | odecrednBaio
MOCTABIICHHBIX noctmxenne. He | oOecrieunBaro
X ee X ee
3a1a4y MOXET X ee
JIOCTH)KCHHUE. JIOCTHKEHHUE.
OTIPEIEIATh JIOCTIKCHHE.
JocraTtouno YeTko MOXKET
0XKUJAEMBIE He
YETKO MOXKET ONpeACIIATh
pe3yIbTaThl JIOCTaTOYHO
OTIPENETIATh OXKHJaeMbIe
pelIeHus YETKO MOXKET
0XKHJTaeMbIe pe3yIbTaThl
BBIICJICHHBIX OTIPECIIATh
pe3yIbTaThl pelieHus
3ajad. OXKHJIaeMbIe
pelIeHus BBIJICJICHHBIX
pe3yIbTaThl
BBIJICTICHHBIX 3a/ad.
pelIeHus
3ajad.
BBIJICIICHHBIX




3ajad4.

N-2yka — He moxet JocraTouno

Henocrarouno YcnemHo
Haxomut n HaXOJUTh U XOPOILO

HaXOJUT U HAXOJIUT H
KPUTHYIECCKH KPUTHYECKH HaXOJUT U

KPHUTUYICCKH KPHUTHYICCKU
aHAM3UPYET aHaJM3UPOBAThH KPUTHIECKH

aHaTU3UpPyeT aHaJM3UpyeT
nH(pOopMaImio, nHpOpMaIHIo, aHAIIN3UPYET

nH(popMarImio, nHpOpMaITHIO,
HEOOXOIUMYIO | HEOOXOAUMYIO UHOPMAIHIO,

HEOOXOINMYIO HE00X0UMYIO
JUTSL pEIICHUSI JUTSL pEIICHUSI HEOOXOIUMYIO

. . JUTSI pEIICHUS JUTSL PEIICHUS

MOCTaBJICHHON MOCTaBJICHHON . | ans penreHus .

MOCTaBJICHHON . MOCTaBJICHHOMN
3aJauu 3a1auu MOCTaBJICHHON

3a7a9u 3aa9n

3a1auu

WUA-3yka — He moxet Cna6o Xopoiio OTIn4yHO
PaccmarpuBaeT | paccMaTpuBaTh | paccMaTpuBae | pacCMaTpUBAacT | paccMaTpuBac
BO3MOXHEIE BO3MOJKHEIC T BO3MOXKHBIC | BO3MOXKHBIC T BO3MOKHBIC
BapHAaHTHI BapHAaHTHI BapHUaHTHI BapHaHTHI BapUaHTHI
peleHus pereHus pelieHus peleHus peleHus
3ajauu, 3aja4u, 3ajauu, 3aj]auu, 3a7ayd,

OIICHMUBAs UX
JOCTOMHCTBA U

OILICHHUBAas UX
JIOCTOMHCTBA U

OLICHMBAsA X
JOCTOMHCTBA U

OLICHUBAsA UX
JOCTOMHCTBA U

OILICHHUBAs UX
JOCTOMHCTBA U

HEIOCTATKU HEIOCTATKU HEIOCTATKU HEIOCTAaTKU HEJIOCTaTKH
N1-4yx1 — He moxer HeyBepenHo JlocTaTouHo Otau4HO
AprymentupoBa | opMHpOBaTh bopmupyet 4eTKO thopmupyet
HO popmupyeT | coOOCTBEHHBIE coOCTBEHHBIC (opMupyer cOOCTBEHHBIE
cOOCTBEHHEBIC CYXKIACHHUA U CYXICHUA 1N CYXKIACHUA U
CyXIeHHS U oy ericn oief{[m codcTrenbie oy eIfKI/I

e i ’ ’ CYXIEHUS U H ’
OIICHKH, oTIu4aeT GaKThl | OTIUIAET OLICHKH OTIINYaeT
oTiu4aeT GaKkThl | OT MHEHUH U (baxTbI OT ’ (akTsl OT
. N . oTanyaeT (aKThl N
OT MHCHHU U HUHTCPIIPETAIINN MHCHUU U “ MHCEHHU U
WHTEPIPETalii | B pacCY)KICHUAX | MHTeppeTaty | o Jhoiid 1 WHTEpIpeTaIu
prib pacey ATEPHp WHTEpIpeTanui | . prp
B PacCyXIEHUSIX | OPyTux B B
B pacCyXIIEHUSIX
Ipyrux YYaCTHUKOB pacCyXIeHUX APYIEX paccyXIeHusx
ACTHHUKOB CATCIIbHOCTU THUX TUX
i A ’ Py YYaCTHUKOB e
NEeSATeNLHOCTH, | IPUHUMAET YY4aCTHUKOB YYaCTHUKOB
JIeSITeTIbHOCTH,
MIpUHUMACT O6OCHOBaHHO€ JACATCIIBHOCTH, IDHHNMAET JACATCIIBHOCTH,
000OCHOBaHHOE | pellicHHe MpPUHUMAET P NpUHUMAET
. 000CHOBaHHOE
penieHue ITOCTaBIICHHON 000ocHOBaHHOE eLLICHNE 000CHOBaHHOE
MTOCTaBIICHHON 3a/1aun perieHne p . peleHue
. | mocTaBneHHOM N
3a7a9u MOCTaBJIEHHON MIOCTaBJICHHOH
3a/1a4n
3a]1aun 3a/1a4u
NJ1-5yk1 — He moxer JlocTaTouno
Heysepenno OTnuyHO
Omnpenensier u OTIPEJIEIISATh U YeTKO
Onpenensier u oTpeieNisieT U
OILICHUBACT OILICHHUBATh OIIpEaCIIACT U
OIIEHUBAET OIICHMBAET
MOCTECTBUS MOCTIE/ICTBUS OLICHUBAET
MOCIE/ICTBUS TIOCJIE/ICTBUS
BO3MOXHBIX BO3MOYHBIX MOCJEACTBUS
N . BO3MOXHBIX BO3MOXKHBIX
peICHUN pEeICHUN o BO3MOXKXHbBIX o
pereHui N peleHui
3aauu 3aJauu pereHui
3a7a9u 33291
3a1auu
NA-1nk1 — He Bnageet Cmabo Bmageer CroOomHO
ITIK-1 Crocoben Bnaneer OCHOBHBIMU BJIaJI€ET XOPOIIO BJIaJICE€T
BJIaJIETh OCHOBHBIMHU METOAAMH H OCHOBHBIMH OCHOBHBIMH OCHOBHBIMHU
OCHOBHBIMU METOAAMH H pueMamMu METOAAMH H METOAAMH H METO/aMH U
MEeToaaMu, InmpueMamMun IIJTaHUPOBAHUA InmpueMamMun nmpueMamMun InmpueMamMmu
nprueMaMu IUTAHUPOBAHUS | SKCIIEPUMEHTAN | IUIAHUPOBAaHUS | IJIAHUPOBAHMS | TUITAHUPOBAHUS
IUTAHUPOBAHUS M | SKCHEPUMEHTAN BHBIX 9KCIEPUMEHTa | SKCIIEPUMEHTAN | SKCIEPUMEHTa
MIPOBEACHUS BHBIX WICCIIEIOBAHUN B | JIBHBIX BHBIX JBHBIX




JKCIIEPUMEHTANTb | MCCIECIOBAHMUM B | TTpodeccroHanb | UCCISIOBAHMMN | MCCICIOBAHUN B | UCCIIEIOBAHUIN
HBIX npodeccruoHab HOM B nmpoecCHoHaIb | B
UCCIICIOBAHMIA, HOWM JESATEILHOCTH | MPodecCuoHan | HOM npohecCHoHa
00paboTKU U JIESATEIILHOCTH bHOU JESTETBHOCTH BHOM
MPEICTaBICHHUS JIeSITEIIbHOCTH JIeSITEIIbHOCTH
MOJIY4E€HHBIX U-2nk-1 — He mpoBout He
pe3yIbTaTOB B ITpoBoauT 3aKJIaJIKy JIOCTaTOYHO Xoporio OTIUYHO 1T
cBoeit 3aKIIAJIKy OTIBITOB H TIPOBOJIUT MPOBOJIUT [poBoaut
npodeccroHa b OIBITOB U MEePBUYHBINA 3aKIaJIKy 3aKIaJIKy 3aKIIAJIKy
oit o0actu MEPBUYHBIH aHaJIn3 OTIBITOB U OTIBITOB U OTIBITOB H
aHaIIn3 9KCTICPUMEHTAT | TIEPBUYHBIN MEPBUYHBIN MIePBUYHBIH
OKCTIEPUMEHTAN | bHBIX IAaHHBIX | aHAJW3 aHam3 aHaImn3
BHBIX JTAHHBIX JKCIEPUMEHTA | SKCIIEPUMEHTANI | SKCIIEPUMEHTA
JIBHBIX BHBIX JTAHHBIX JIBHBIX JaHHBIX
JTAHHBIX
WN-3nk-1— He mpumensier | He CroGotHo
IIpumensier METOABI JIOCTaTOYHO Xoporo A
MPUMEHSIET
METOAbI MaTeMaTu4dCcCKoO IMPUMCHACT IMPpUMCHACT METOJIBI
MaTeMaTH4eCKO | i 0OpabOTKU M | METOMBI METO/TBI
. MaTeMaTHYECK
1 00pabOTKM U | TPEJCTABICHUS | MaTEeMaTHUYECK | MaTeMaTHYECKO oif 06pa6OTKI
MPEICTaBICHUS PE3yJIbTaTOB oit 00paboTku | 1 00pabOTKH U u p
pe3yIbTaTOB 9KCIIEpUMEHTa | U MpeCTaBICHUS
MIPEJICTABICHU
SKCIIEpUMEHTA MPEJCTABICHU | Pe3yIbTaTOB
sl pe3yJIbTaToOB
sl pe3yJIbTaTOB | SKCIICPUMEHTA
IKCTIEPUMEHTA
IKCIIEPUMEHTA
3namo:

- TEXHOJOTHMYCCKHUM mnmpouecc B COOTBCTCTBMU C PErJIaMCHTOM M HCIIOJbB30BaTh

TCEXHUYCCKUC

IIPOLIECCOB, CBOMCTB CHIPbS U IPOLYKLUH;
- CUCTE€MBl MEHE/)KMEHTa KauecTBa OMOTEXHOJIOTMUYECKON MPOTYKIIMUA B COOTBETCTBUHU C
TpeOOBaHUSAMHU POCCUICKUX U MEXIYHAPOJHBIX CTAaHAAPTOB KauyecTBa,;

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

- cHocoObl  CcTaOMIM3alUMUu |

IPUMEHSIEMbIX B OMOTEXHOJIOTUH;
- CTPYKTYpHBIE U TEPMOJAMHAMHUYECKHE OCHOBBI (DYHKIIMOHUPOBaHUS (PEPMEHTOB B
JKCTPEMAJIbHBIX YCIIOBHUSX;

- IIPUMEPBI

MMPOMBIINIJICHHOCTH

- COBPEMEHHbBIE TEXHOJOTHUECKHUE CXEMbl MHAYCTpUaIbHOrOONOKaTaIN3a;

pereHepanum

cpeacrea  Ajid  U3MCPCHUSA OCHOBHBIX IIAPaMETPOB

HCIOIL30BaHUs OHOKaTalin3a B HayKe,

(hepMeHTaTUBHBIX

MEJIHUITIHE,

- MMPUHIHUIIBI CO3JaHUS 6I/IOKaTaJ'II/I3aT0p0B C 3aJaHHBIMHA CBOﬁCTBaMH;
- COBpPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTHHU, HCIIOJIL3YCMBIC B HH)KeHepHOfI

OH3UMOJIOTHH,

OMOTEXHOJIOTUYSCKUX

CUCTEM,

TEXHUKE U

- HOBeEHIIHE AOCTHXKCHUSA N ICPCIICKTHUBLI Pa3BUTUA HH)KeHepHOﬁ OH3HMMOJIOTHH,

Ymemos:

-IPOBOJIUTh TEOPETHUECKHUE HCCIENOBaHMs, MOJIb30BAThCSl CIIPABOYHOM JUTEpaTypoil B
00J1aCTH UHXEHEPHOI SH3UMOJIOTHH;

-MCTOJIb30BaTh I[OJIyYEHHbIE 3HAHMsS JUIsl aHalu3a OSKCIEPUMEHTAIBHBIX JIaHHBIX,
Kacaromuxcst noadopa, XapakTepUCTUKU M COBEPLICHCTBOBAHMS IPOJYLEHTOB, a TaKXkKe HX
HCIIOJIb30BaHUs B Pa3HOOOPA3HBIX TEXHOJIOTMUECKUX MpOoIleccax MPOU3BOACTBA (DEPMEHTOB;

- paboTaTh ¢ Hay4YHO-TEXHMYECKOW HH(OpMaIuei, HCIoIb30BaTh POCCUICKUN U
MEX1YHApOIHBIHN OIBIT B MPO(hecCHoHabHOM e TeNbHOCTH;




-CaMOCTOSATENIPHO  BHIOMpATh  TEXHUYECKHUE  CPEICTBA,  PAIMOHATNBHYID  CXEMY
MIPOM3BOJICTBA 33JAHHOTO IPOAYKTA;

-OlIEHUBATh TEXHOJIOTHYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA U BHOCUTH MPEIOKCHUS
[0 UX YCOBEPUICHCTBOBAHMUIO;

-ONTUMU3UPOBATH COCTAB IMUTATEIBHBIX CPEII;

-OIpeeNsATh MapaMeTpbl KyJIbTUBUPOBAHUS TPOIYLIEHTOB;

-ONTUMU3UPOBATH YCIOBUS KYJIbTHBUPOBAHHSI,

-IpeAyNpexaaTh 3arpA3HEHHS BO3IYIIHOTO U BOJHOTO OacCeiHOB, OYBHI;

-pa3pabaTbiBaTh OMOTEXHOJIOTHYECKHUE IMPOIECCHl ¢ YYacTHEM OYHIIEHHBIX ()EPMEHTOB
WK (pepMEHTHBIX PENapaToB;

-KOHCTPYHUPOBATh OMOKATAIM3aTOPHI C 3aIaHHBIMHA CBOHCTBAMH;

Bnaoemos:

- CIIOCOOHOCTBIO YIPABIATH OMOTEXHOJIOTUYECKUMHU MPOIIECCaMU;

-HaBBIKAMH CAMOCTOSITEJILHOTO PEIICHUS! HAYYHBIX, HHKEHEPHBIX U MPOU3BOJICTBEHHBIX
3a1a4 B 00J1aCTH DH3UMOJIOTHH,

-OMBITOM MHKPOOHOJOTHYECKHX, OMOTEXHOJIOTUYECKUX U AHAIUTUYECKHUX METOJIOB
UCCJICIOBAHWS,

- METOJlaMHd OYHCTKM M CTEpUIIM3alMU BO3AyXa, NPUTOTOBJICHHUS U CTEPUIH3AIUU
MUTATEILHBIX CPE/T;

-METOJlaMH TPOBEACHUS CTaHJAPTHBIX HCIBITAHUNA MO OMpPENEICHUI0 KayecTBa ChIPhbS U
IPOJTYKIIHH;

-METOAaMH TEXHUYECKOTO KOHTPOJIS 32 COOMIOACHUEM TEXHOJIOTUYECKOW AUCIUITIIUHBI B
YCIIOBUSX JICHCTBYIOIIET0 OMOTEXHOJIOTUIECKOTO ITPOU3BOJICTRA.

3.1. MaTpuna cooTHeceHHs TeM/pPa31e/ioB Y4eOHOUH TUCHMILTHHBI (MOYJIS1) U
(opMupyemMbIX B HUX YHMBEPCAJbHBIX HIIPOGeCCHOHAIBbHBIX KOMIIETEH UM

Temsl, pa3zienbl AUCUUTUIAHBI Komnerenmuu
VK-1 I1K-1 ob1ee
KOJINYECTBO
KOMITETEHINI
Tema 1. OOmmue cBeneHus 0 pepMeHTax. + + 2
Tema 2. OGriee ycTpoiicTBO (hepMEHTOB. + + 2
Tema 3. dakTophl BIUAIOLIME HA CKOPOCTh + + 2
(epMEHTAaTUBHBIX MTPOLIECCOB.
Tema 4. [TpuunHs BBICOKOH + + 2
cnenu(UIHOCTH (hEPMEHTOB.
Tema 5. OOmpe MexXaHU3MBI IEHUCTBUS + + 2
(bepMeHTOB.
Tema 6. HU3KOMONEKYISIpHBIE PETYIISTOPBI + + 2
(epMeHTaTUBHOW aKTUBHOCTH.
Tema 7. HebenkoBble yacTu (epMEHTHBIX + + 2
MOJIEKYJI.
Tewma 8. CunTe3 pepMEeHTOB B KIIETKaX. + + 2

4. CTpyKTYypAa U CoAepKaAHUE TUCIHUIIUHBI (MOLYJI)
OO61mast TpyA0eMKOCTh JUCIUIIIMHBI COCTABISAET 5 3aueTHBIX enuHul, 180 ak. yacos.



4.1. O0beM TUCHMILIMHBI H BU/IbI YU4eOHOH padoThl

Bune! 3agstuit Bcero uacos
Ounas popma 3aounas Gopma
7 cemecTp 5 Kypc
OO01mast TpyA0eMKOCTh TUCIUTITHBI 180 180
KoHTtakTHas paboTta 00y4aronuxcs ¢ mpernogaBaTeiem. 80 24
AyIUTOpPHBIE 3aHATHUS 80 24
Jlexnun 32 8
[IpakTHyeckue 3aHsATHS 48 16
CamocTosTenbpHas pabora 64 147
npopaboTka y4yeOHOro Marepuana I0 JUCLMILIMHE
(KOHCHIIEKTOB JIEKLIUH, y4eOHUKOB, MAaTEpHAJIOB CETEBBIX 24 76
pecypcoB)
MOATOTOBKA K MPAKTUYECKUE 3aHITHIM 20 20
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 10 31
MOJTrOTOBKA K Ca4e MOJTyJIs 10 20
KoHTtposb 36 9
Bug utoroBoro KOHTpoIIs 9K3aMeH
4.2. Jlekunn
Ne | Pazpen nucuuniuHbl (MOAYIS), TEMBI JIEKLUHI U OO6beM B akaf. dopmupyemsbie
UX COJIepyKaHHe qacax KOMIIETEHIIUU
OYyHast | 3a04Has
dopma | dopma
00y4deHus 00ydYeHHUsI
1 | Tema 1. Bseaenue. IlepcriekTuBBl pPa3BUTHSA 2 1 YK-1; I1K-1
VHKEHEPHOU SH3UMOJIOTUU
2 | CTpykTypHO-(pYHKITMOHATHHBIC 0COOEHHOCTH 2 2 YK-1; [IK-1
OuokaTanms3a
3 | Ctpoenue, CcBOICTBAa, MEXaHHW3M JICUCTBHS W 2 VK-1; TIK-1
Kjaccudukanus GepMeHTOB
4 | Ctpoenue hepMeHTOB 2 2 YK-1; ITIK-1
5 | Mexanu3sM aeicTBHs (PepMEHTOB 2 YK-1; I1K-1
6 | Knaccudukamus pepMeHTOB 2 YK-1; TIK-1
7 | BnusHue BHEIIHHUX YCIIOBHM Ha 2 VYK-1; I1K-1
(GyHKIIMOHHpOBaHKE (DEPMEHTOB
8 | Hocurenu mist uMMoOwmm3anuu (epMEHTOB 2 VK-1; IIK-1
9 | [IpoMbIlIUIEeHHBIE MPOLECCHI € HCMOIB30BaHUEM 4 1 YK-1; I1K-1
MMMOOUTN30BaHHBIX ()EPMEHTOB U KIIETOK.
10 | UmmoOumm3anus u cradmimm3anysi epMeHTOB. 2 VK-1; IIK-1
11 | Beigenenue wu  craHaapTuzaius (EpMEHTHBIX 2 VK-1; IIK-1
perapaToB
12 | ManycrpuanbHblil OMoKaTanus 2 1 YK-1; I1K-1
13 | Oxpana Tpyga ©W TEXHHKA OC30MMACHOCTH Ha 2 YK-1; IIK-1
OPEINpUATHIX,  BBITYCKAIOMIMUX  (pepMEeHTHBIE
npemnapatsl. [Ipumenenne GpepmMeHToB.
14 | YTunusauus oTxoA0B IpU NOMOITH (pepMEHTOB 2 YK-1; I1K-1
15 | [Ipumenenue hepMeHTOB 1 1 YK-1; [IK-1
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16 | KoHcTpynpoBanue OMoKaTain3aTopoB 1 YK-1; TIK-1
HWroro 32 8
4.3. IlpakTnuyecKkue 3aHATHS
OO0nbem B akaj. dopmupyembie
Ne HanmenoBanue 3anstus yacax KOMIIETEHLIUU
pasna O4Has | 3a04HAs
clia dopma | dopma
00yueHHs [00yUYeHHS
1 Meroasl  ompejieNieHUs — OPraHOJENTUYECKHUX, 8 3 VYK-1; [IK-1
(GUBUKO-XUMHYECKUX W MHKPOOHOJIOTHYECKHX
KauecTB )ePMEHTHBIX MPENapaToB
2 OO0mme METONIbl  OMNpEeNeIeHUs aKTUBHOCTH 8 3 VK-1; IIK-1
¢depmenToB. TexHnka O6e3onacHOCTH TpU padoTte
¢ 000pyIOBaHUEM.
3 KontposnbHas pabora Nel Meroast 8 2 YK-1; [IK-1
UMMOOMIH3auu (DEpMEHTOB
4 OnpeneneHnne  aKTUBHOCTH  (PEPMEHTOB ¢ 6 2 VYK-1; TIK-1
HCIOJIb30BaHUEM (POTOMETPUH
5 Mertomsl onpeeneHus AKTUBHOCTH 6 2 YK-1; [IK-1
MPOTEOTUTHIECKHUX (DEPMEHTOB
6 OrnpeziesieHre aKTUBHOCTH aMUJIa3bl 6 2 YK-1; ITIK-1
7 KomnmokBuym:  IlpousBonctBo  (hepMEHTHBIX 6 2 VYK-1; TIK-1
npenapatoB. [[puHIMNUanpHas cxeMa npolecca.
Hroro 48 16

4.4, JlabopaTopHble padoThl He MPEAYCMOTPEHbI

4.5 CamocTosiTe/ibHasi padoTa 00y4arommuxcs
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O0beM 4acoB

Paznen
aacuuna | Ne Bup CP O4YHas Bao4yHas
HHBI dbopma dbopma
o0y4yeHHs (0Oy4YeHHs
npopaboTka y4eOHOro marepuana 1O JAUCHUILINHE 4 9
1 | (KOHCIIEKTOB JICKIIUHA, YYCOHHKOB, MaTEpPHAIOB
CETEBBIX PECYPCOB)
Pazpenl [ MOJArOTOBKA K NPAKTHYECKHE 3aHITUSIM 2 2
3 | BBITIOJHEHUE WHIMBUYaTbHBIX 3aJaHHIA 1 4
4 | MOArOTOBKA K Claue€ MOJIYJIs 1 2
npopaboTka y4eOHOTO Marepuayia Mo JAUCIHUILTAHE 2 9
1 | (KOHCIIEKTOB JICKLIUM, Y4YEOHHKOB, MaTEpHAIOB
CETEBBIX PECYPCOB)
Pasnen 2 2 | MOATOTOBKA K MPAKTUYCCKUE 3aHATHSIM 2 2
3 | BBINOJIHEHUE WHIUBUIYAIbHBIX 33aHUI 1 4
4 | moAroToBKa K claye MOJYJIs 1 2
npopaboTka y4eOHOro marepualia Mo AUCIUILTAHE 4 9
1 | (KOHCTIEKTOB JICKIIUM, Y4YCOHHKOB, MaTEpPHAIOB
CETEBBIX PECYPCOB)
Pasnen 3 [ [ poproroska k NPAKTUYECKUE 3AHATUSIM 2 2
3 | BBINIOJHEHUE UHIMBUYaJTbHBIX 3aJaHUM 1 4
4 | MOATOTOBKA K cllaye MOYJIs 1 2
npopaboTka y4eOHOro marepuajia Mo AUCLUILIMHE 4 9
1 | (koHCIEKTOB JEKUWH, Y4eOHHUKOB, MaTEpUajOB
Pasnien 4 CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUYECKUE 3aHATHSIM 2 2
3 | BBINOJIHEHNE WHAWBUIYAIbHBIX 3aaHUHT 1 4
4 | moAroTOBKA K cAaYe MOAYJIs 1 2
npopaboTKa y4yeOHOro marepuaia 1Mo TUCHUTLINHE 4 10
1 | (koHCTIEKTOB JEKUWH, Y4eOHHUKOB, MaTepUajoOB
Pasien 5. . CETEBBIX PECYPCOB)
MOATOTOBKA K MPAKTUYECKUE 3aHATHSIM 2 2
3 | BBINIOJHEHUE WHIMBUYabHBIX 3aJJaHUM 1 4
4 | moArOoTOBKA K C/Ia4e MOTYJIS 1 2
npopaboTKa y4yeOHOro marepuaia 1Mo TUCHUTLINHE 4 10
1 | (kOHCTIEKTOB JEKUWH, Y4eOHHUKOB, MaTepUajoOB
Passen 6. CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUYCCKUE 3aHATHSIM 2 2
3 | BBINIOJHEHUE WHIMBUYalbHBIX 3aJJaHUH 1 4
4 | moAroTOBKA K C/IaYe MOJTYJIS 1 2
npopaboTka y4eOHOro marepuana Mo JAUCHUILINHE 4 10
1 | (koHCHEKTOB JIEeKUUH, Y4eOHHUKOB, MaTEpUajOB
Passien 7. CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUYCCKUE 3aHATHSIM 2 2
3 | BBIIOJHEHUE UHIUBUIYaTbHBIX 3aaHHM 1 4
4 | moAroTOBKA K cAaYe MOAYJIs 1 2
nmpopaboTKa y4yeOHOro marepuaia Mo TUCIUTUINHE 4 10
1 | (kOHCTIEKTOB JIEKIUH, Y4EeOHHUKOB, MAaTEpHUAaJIOB
Paszen 8. CETEBBIX PECYPCOB)
2 | IOArOTOBKA K MPAKTUYCCKHUE 3aHATHIM 2 612
3 | BBIMOJHEHWE WHIUBUIYIbHBIX 3aJaHUIN 2 3
4 | MOATOTOBKA K CclIaye MOTYJIS 2 6
Uroro: 64 147




[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
buorexunonorus. - Muuypunck 2024 r.

4.6. BbinoJiHeHHEe KOHTPOJILHOH patoThl 00y4aIMMUCS 32049HOI (hopMbI

Baxnolt ¢opmoil camocTosTeNbHOW paboThl O0Oydaroulerocs sBISETCS HalUCaHUE
NUCHMEHHBIX paboT, B TOM YKCIIe KOHTPOJIBHOM pabOoThI 10 TaHHON JUCIHILIHHE.

Ienun BeIOSTHEHUS PabOTHI:

— CcHCTeMaTH3alus, 3aKpelUIeHHe M YIIIyOJeHHE TEOpPETUYECKUX 3HAHWH M yYMEHUH
IIPUMEHATD UX JUUIS PELICHHUs] KOHKPETHBIX MPAaKTUYECKUX 3a/1ay;

— pa3BUTHE HAaBBIKOB CAMOCTOSITEJIbHON HayuyHOU paOoThl (IIJIaHUPOBAHUE U MPOBEICHUE
UCCIIeIOBaHMs, paboTa ¢ HaydyHOW M CIIPABOYHOH JIUTEPaTypod, HOPMATUBHBIMU IPABOBBIMHU
aKTaMH{, UWHTEpHpeTalys IOJYyYEHHBIX pPE3yJbTaTOB, HUX IPAaBWIBHOE M3JI0XKEHUE U
odopmiieHue).

PaboTa nomkHa OTBEYaTh CIEAYIOIUM TPEOOBAHUSIM:

— (opMHpOBaHWE ABTOPCKOW MO3UIUM 10 OCHOBHBIM TEOPETUYCCKUMH IPOOIEMHBIM
BOIIpOCaM,;

— aHaJM3 HAYYHOU M Y4eOHO! JIUTEPaTypHl IO TEME HCCICIOBAHNUS;

— CBSI3b IIPEIMETa MCCIIEOBAHMSI C aKTyalbHBIMU NpPOOJIEMaMH COBPEMEHHOM HAyKH U
IIPAKTUKH;

— JIOTUYHOCTb U3JIOKEHHUSI, apTYMEHTHPOBAHHOCTH BHIBOJIOB U 000OIICHUH;

— HAYYHO-TIPAKTHYECKAasi aKTyaJIbHOCTh pabOTHI.

3amaHusl B KOHTPOJIBHOM paboTe HampaBieHbl Ha 3aKpeIUIeHHe TEOPETHYECKHX 3HaHWUN
00yy4aroIerocst 1 OBJIJACHNS HUTOI€HETUYECKMMH METOAAMU HCCIIEIOBAHUM.

IlepeyeHp BONPOCOB M METOJAMKA DELICHHA TI€HETHMYECKUX 3a1ad4 PACCMOTPEHBI B
MCTOANYCCKUX YKA3aHUAX OJIA BBIIIOJTHCHUA KOHTpOJ'IBHOfI pa60Tr,1.

4.7. Conep:kaHue pa3aesioB IMCHUILIHMHBI
1. Beenenue. IlepcnekTUBBI pa3BUTHSI HHKEHEPHOM SJH3UMOJIOTHH.

OOmme cBeneHuss o ¢epmeHTax. DepMEHTbl Kak OCHOBa >KM3HU. DepMeHTHl H
CTPYKTYpHbIE€ KOMIIOHEHTHI KJIETKU. BHyTpuKkieTounsle cTpykTypsl. Jlokanuszamnus ¢epmMeHTOB B
kierke. Jlokamuzammst ¢epmeHToB U ¢usmonorus kietkd. CpaBHHUTENbHas OMOXMMUS
dbepmenToB. CpaBHEHHE TKaHEH.

Tema 2. O6miee ycTpoiicTBO epMEeHTOB.
CpaBHuTenbHas sH3UMOIOTUs pa3BuTus. CpaBHeHue ¢epmeHToB. M3odepmenTsl. Jlerpanamus
depmenToB. bronornyeckas perynsius akTuBHOCTH pepMeHTOB. [Iporcxoxnenue GpepmMeHTOoB.

1. CTpyKTypHO-QyHKIIMOHAIbHbIE 0COOEHHOCTH OMOKATAJIN3A.

CtpykTypa, CBOMCTBa M MEXaHU3M JeHcTBUS OMOKaTain3atopoB. CXOACTBO M OTIMYHE
OMOJIOTHYECKHUX KaTallu3aTOpOB OT CUHTeTHYecKuX. [IpenmyniecTBa u HeJOCTaTKU OMOKaTaIn3a
IPY €ro UCIOJIB30BAHUU B TEXHOJIOTUYECKUX Mpolieccax.PHOo3umel.

2. Biusinve BHEIIHUX YCJI0BHI HA (PYHKIIMOHMPOBaHHUE (PEPMEHTOB.

@dakTopbl  BIMAIOLIME Ha CKOPOCTh  (DEPMEHTATHBHBIX MPOIECCOB. 3HAuUEHHE
UCCIIEIOBaHMUSI KMHETUKH JAeicTBUS (GepMeHTOB. DakTopbl, BIMUSIONIME HA CKOPOCTh
(epMeHTaTUBHBIX peakuuii. BiausHue koHueHTpauuu ¢pepmenta. Boruyrsie kpussie V. — [E].
Bemykiisie kpuBble V — [E]. Bnusinue xonuentpanuu cyocrpara. @epMeHTaTUBHAS KUHETHKA
onHocyOcTpaTHBIX peakuuid. Teopuss Muxasnuca. Teopuss CTAMOHAPHOTO COCTOSIHUAL.
Kunetnueckue ypaBHeHHs Ui (EpPMEHTOB, NEHCTBYIOIIMX Ha JBa M OoJibllee YHUCIO

13



cyoctparoB. Peakinu ¢ yyactuem ByX CyOCTpaTOB. Y CTaHOBIIEHHE KHHETHYECKOTO MEXaHU3MA.
Peakuuu c¢ ywactuem Tpex u Oonbliero umcia cyoctpartoB. VccrnenoBaHue CBSI3bIBAaHUS
cyocrpara. IHrnOupoBaHue BHICOKUMH KOHIIEHTpauusMu cyoctpata. CyOcTpar, 1eiCcTByIOmMi
OJIHOBPEMEHHO Kak akTuBatop depmenta. Bnusaue pH. pH-pynkimn Muxasnuca. Bousaue pH
Ha V. Bmusaue pH wa Kwm. Bnusaue rtemneparypbl. Termiora uHaKTHBanuu (EpMEHTOB.
Bnusinue temmneparypbl Ha COOCTBEHHO (pepMEHTATUBHYIO peakiuio. BiusHue TemmnepaTypbl Ha
cocTosHME HOoHM3amuu  ¢epMmeHta. Bmwmsnue naBnenus. [IpencranmonapHas — ¢dasa
(dbepMeHTaTUBHBIX peakiuil. MeTo/bl ucciaenoBaHusl OBICTPHIX peakiuil. AHAIU3 Pe3yabTaTOB
MCCJICIOBAHMM OBICTPBIX peakiuii. PermakcarioHHbIE METOTBI.
3. UmMoOuIu3anms U craduiu3anus (pepMeHTOB.

Crabunmzanus GepMEeHTOB B OMOTEXHOJOTMYECKHX CHCTeMax. TpaaullMOHHBIE METOJIbI
crabmwmm3anuu. Crabunusupyronige go0aBku. XuMmudeckas Moaudukanus (HEpMEHTOB.
Nmmobunu3amust (GepMeHTOB. DKCTPEMO3MMBI W HCTOYHUKM HX MONy4YeHHS. TepMO3UMBIL.
CTpyKTypHBIE U TEPMOAUHAMHYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS TEPMO3HMOB IPHU BBICOKHX
Temneparypax. Mcrnonap3oBaHue 3KCTPEMO3UMOB B OMOTEXHOJIOIMU. AMUIIA3bl U MYJUTYJIaHA3bI.
[Iporennaszpl. JJHK-nomumepasbl. depMeHTATUBHBIE pPEAKLMM B CUCTEMAX C OPraHMYECKUMU
pacTBopUTEISIMH. VX IpUKIIagqHOE 3HAYCHUE.

4, NuaycTrpuanbHblii OMoOKaTAIN3.

[Torydaenne GepMEHTHBIX MPENapaToB PA3IMYHONW CTEIICHW OYHCTKH. TexXHOoIoTrHYecKas
cxema Mmpou3BojacTBa. DepMEHTbl B XMUMHYECKON MPOMBINIIEHHOCTH. DepMeHThl B
(dapMaleBTUYECKOM MPOMBINUIEHHOCTU. PEPMEHTHI B MUILEBOI MPOMBIIUIEHHOCTH. Y IIpaBJIE€HUE
OMOTEXHOJIOTHYECKUMH TMPOIleCCaMd C TOMOIIbIO  (DepMEHTOB. [lonyuyenue rar0K030-
(GpPYKTO3HBIX CHpPONOB C TIOMOINBIO [JIIOKO30M30Mepa3bl. lcnonp3oBaHuME B MHUIIEBOM
MPOMBIIUICHHOCTH NPOTEHHA3, aMmuiia3, JuMa3, MeKTUHa3, [-ramakro3uga3. DepMeHThl Kak
KOMIIOHEHTBI MOIOLIUX CpeCcTB. [lepcrekTuBbl pa3sBUTHS UHYCTPUATIBHOIO OHMOKaTaIn3a.

5. KoncrpynpoBanue 0HOKaTAIH3ATOPOB.

buokonBepcusi pacTUTENBHOTO CbIpbs. (DEpMEHTATHBHOE IIONYyYEHHE TJIIOKO3Bl U3
HEJUTI0JI030CoIepKaiero coipbsi. CuHTE3 (PepMEHTOB B KJETKax. SIBJICHHS, Ba)XXHBIC IS
ouocunte3a Oenka. Permnmukanus JAHK. JIHK-monmumepaza. PHK-nonumepasa. Ilpucoenunenue
amuHokucioT kK TPHK. Awmunoanun-tPHK—cunrterassl. I'enermueckuii kox. CrpykTypa
pubocom. OyHKIIMOHUpPOBaHHE pubocoM U KodakTopsl. MHumanus. Dnonranus. TepMuHaiys.
Kontpons Ounocunteza ¢epmentoB. KouTpons B OakrtepuanbHoi cucreMe. KoHTpoib
metabonautamMu. KoHTponb OumocuHTe3a Oeika B KMBOTHBIX KieTKax. HepubGocoMmHbIM cuHTE3
MOJIMIENTH/IOB.

6. IKCNEPUMEHTAJbHBIN aHAJIN3 NIPOCTPAHCTBEHHOM CTPYKTYPbI (pepMEHTOB.

[lonyyenne  XuMepHbIX W OUPYHKIMOHANIBbHBIX  (epmeHToB.  [lomydenue
NOJYCUHTETUYECKUX (EPMEHTOB M UX HCIOJIb30BaHME B KayecTBE MHJYyCTPHUAIbHBIX
OuokaranuzaTtopoB. HampaBneHuss M NEpCEKTHBBI PA3BUTHS  MOJEKYISPHOrO Ju3aiiHa
OMOKaTaIN3aTOPOB.

5. O6pa3oBarejibHbIE TEXHOJIOTHHU

Bup y4yeOHoii padoThI Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
Jlexuun ONEeKTPOHHBIE MaTEPUAIIBI, UCTIOJIb30BAHUE
MYJIBTUMEAUNHBIX CPEICTB, Pa31aTOYHBIA MaTeprai
IIpakTrueckue 3aHATHS AHanu3 onbITOB, 00CYKJCHUE U aHAIN3 MTPEI0KEHHBIX

BOIIPOCOB UX aYJUTOPHBIX 3aHATUAX, HHAWBUAYAJIbHBIC
HAOKJIaAbl, TCCTUPOBAHUC

CamocrosTenbHble pabOThI 3amura ¥ Npe3eHTalus pe3yJbTaToB CaMOCTOSITEIbHOIO
WCCIICIOBAHMSI HA 3aHATHIX
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6. ®OH/ OLIECHOYHBIX CPEACTB AMCUMILIMHBI (MOLYJIs1)
6.1. ITaciopt poHIa OLIEHOYHBIX CPEICTB N0 AUCHUILIHHE
«HMHKeHepHass HH3UMOJIOTHS»

No Kon O11IeHOYHOE CPEJICTBO
KoHntposnmpyemslie pasaensl .
/i KOHTPOJIUPYEMOM HAaWMEHOBAaHHE
(TeMbl) TUCITUTUTHHBI® KOJI-BO
KOMITCTECHIIUU
1 Tema 1. O6mme cBeaenms o | YK-1; IIK-1 TecToBble 3amaHus 15
dhepMmeHTax. Pedepar 20
Bomnpocsl 5k3amena 3
2 |Tema 2. O6mee yctpoiictBo | YK-1; I1K-1 TecToBbIe 3amaHus 35
(bepMeHTOB. Pedepar 2
Bomnpocsl sx3ameHa 10
3 | Tema 3. ®akropsr Bnustoumme | YK-1; I[TK-1 TectoBble 3a1anus 50
Ha CKOPOCTh (hepMEHTATUBHBIX Pedepar 2
IIPOLIECCOB. Bonpocs! 5x3ameHa 10
4 | Tema 4. Ilpuuunbl Bbicokoi | YK-1; I1K-1 TecToBble 3anaHus 50
cnenuduaHOCTH (EPMEHTOB. Pedepar 5
Bompocer sk3amena 10
5 Tema 5. O60mme mexanusmsbl | YK-1; ITK-1 TecToBBIE 3aMaHUS 20
JeicTBUSL PEPMEHTOB. Pedepar 2
Bormpocsl sx3ameHa 10
6 | Tema 6. Huzkomonekynspusie | YK-1; T1K-1 TecToBbie 3amaHus 10
perynaropsl (pepMeHTaTUBHOM Pedepar 2
AKTUBHOCTH. Bompocer sk3amena 10
7 Tema 7. HeOenkoBele yactu | YK-1; IIK-1 TecToBBIE 3aMaHUS 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 sx3amena 5)
6.2. IlepeyeHb BONPOCOB /JIs1 IK3aMEHA
1. O6mas xapakrepuctuka kataauzaropos (YK-1; TTK-1).
2. atsb onpenenenne Gpepmentam (YK-1; ITK-1).
3. O6mue cBoiicTBa pepMeHTOB U npyrux Karaiauzaropos (YK-1; TTK-1).
4. Otnnuust hepMeHTOB OT Heopraunveckux katanusatopos (YK-1; I[TK-1).
5. MonekynspHoe crpoenue pepmentos, nzopepments (YK-1; ITK-1) .
6. Crpoenne aktuBHoro nentpa (YK-1; I[1IK-1).
7. Kontaktabiit yuactok (YK-1; TTIK-1).
8. Karamutuyeckuit yuactok (YK-1; TTK-1).
9. Ctpoenue u 3HaueHue autoctepuueckoro nentpa (YK-1; ITK-1).

10.Teopusi MHAYIIMPOBAHHOTO COOTBETCTBHUS CyOcTpara akTUBHOMY I1eHTpy ¢epmenta (YK-1;

TK-1).

11.Mexaunusm aeiictus pepmenton (YK-1; TTIK-1).
12.ITopsinok u MonekynsipHocTh pepmentaTrBHo peakiun (YK-1; ITK-1).
13. Teopust Muxasnuca- Menten ((YK-1; ITIK-1).
14.3aBUCUMOCTB CKOPOCTH peakiiuu OT KoHieHTpanuu cyocrpara (YK-1; TTK-1).
15.Koncranta Muxasnuca 1 MakcuManbHasi ckopocth peakuuu (YK-1; TTK-1).

16.0npenenenne KUHETUIECKUX KOHCTaHT MeToioM JlaitnynBepa u bepka (YK-1; TTK-1).
17.3aBucumMocTtsb ckopoctu peakiuu oT Temmnepatypsl (YK-1; ITK-1).
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18.3aBucumocts ckopoctu peakimu ot pH (VK-1; ITK-1).

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

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

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

23.CTtpoeHue TIIyTaTHOHA U €ro PoJib B peryisiuun aktuBHocTHGepmerToB (YK-1; ITK-1).

24. YripapieHue OMOTEXHOJIIOTHUECKHMU Tpolieccamu ¢ nmomouisio pepmentos. (YK-1; ITK-1).

25. Uurubutopsl pepmentoB. Buasr uarnouposanus (YK-1; ITK-1).
26.MexaHu3M KOHKYPEHTHOTO HHTHOMpoBaHus u ero 3uauenue (YK-1; ITK-1).
27 Knaccuduxkarus u HomeHknarypa pepmenros (YK-1; ITK-1).
28.Xapakrepucruka tpancdepas (YK-1; I1K-1).

29.Xapaxrepuctuka rugponas (YK-1; TTK-1).

30.Xapaxrepucruka okcunopeaykras (YK-1; [IK-1).

31.Xapakrepucruka a3 (YK-1; TIK-1).

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

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

34.Merons! Beiienenus pepmentor (YK-1; I[TK-1).

35.Meronsl onpezaesenus aktusHocTH Gpepmento (YK-1; TTK-1).
36.Enuuuner aktuBHoctH hepmenton (YK-1; [TK-1).

37.Ilpumenenue ¢pepmeHToB B nuiieBbix Texnomorusx (YK-1; ITK-1).
38.Jlokanmu3zanus pepmentos B kietke (YK-1; [TIK-1).

39.I11r0Chl 1 MUHYCBI HCIIOJIb30BaHKsT UMMOOMITN3UpoBaHHbIX (epmentoB (YK-1; ITK-1).
40.Metonbl ummooum3aiuu pepmento (YK-1; ITK-1).

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

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

43 TlpuHiunuanbHas cxema cuHTe3a (pepMEeHTOB MOBEpXHOCTHRIM crtocobom (YK-1; TTK-1).

44. TpuHiMnuanbHas cxema cuHTe3a hepMeHToB ryorHHBIM criocobom (YK-1; ITK-1).
45 TTuratenbHbie cpensl s Ouocuntesa pepmentos (YK-1; ITK-1).

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

47.VlcTouHHKH yriiepoa AJsl npurotosieHus mutarenbbix cpexa (YK-1; [TK-1).
48.Crioco0b1 crepunu3anuu nutarenbHbix cpen (YK-1; TTK-1).

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

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

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

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

54. ®epmentsl B papmaneBTrueckoit mpompinuienHoctu (YK-1; TTK-1).

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

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

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

58.0KcrepuMeHTANTBHBIN aHATU3 TPOCTPAHCTBEHHOM cTpyKTYphl pepmenTtoB (YK-1; ITK-1).

59. benkoBas uwkenepus: pepmenton (YK-1; ITK-1).

60.HanpaBnennas 3Bostoius HHIycTpraibHbix Gpepmenton (YK-1; TTK-1).
61. ITonyuenne xumepHbIX 1 OudyHkunonaneHbIX pepmento (YK-1; I[1K-1).
62. Karanuruueckue antutena (abzumsr) (YK-1; ITK-1).

63. [Monyyenue nonycunrernueckux Gpepmenton (YK-1; ITK-1).

6.3. IlIka1a OLIEHOYHBIX CPEJACTB

KOMITETeHITNI (xo11. 6ayIOB)

YpoBHM OCBOEHUS Kputepun onennBanus O1ieHOYHBIE CPENCTBA
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IIponBUHYTBIM
(75 -100 GamnoB)
COOTBETCTBYET
OLICHKE
«OTJIMYHOY

IlonHOTa 3HAHUN OCHOBHBIX TEPMUHOB U
MOHSITUN WHKEHEPHOU SH3UMOJIOTHH;
OOmass ~ xapakTepucTMKa W CBOWCTBA
(bepmeHTOB KJlacca THIPOJIa3,
OKCHJIOpENyKTa3, JHa3, Jura3, Tpanchepas.
OOmass ~ XapakTepucTHKa W  CBOMCTBa
¢depMeHTOB  KJlacca  M30Mepas3.  Buabl
uHruoupoBanus ¢epmenToB. HeobOpaTumoe
uHrubuposanue  ¢epmentoB.  Kunermka
MHTHUOWPOBaHMUS. Bungr aKTUBALUU
(bepMeHTOB. Kunernka aKTUBALIUU.
buocunte3 OenkoBoi yacth  ¢epMeHTa.
[Mpocretnueckass rpynmna. KodepmeHTl u
KO(aKTOPBHI.

Tecr (18-20)
Pedepar (5-10)
DK3aMeHaIlMOHHbIE
Borpockl (34-50
0aJlIo0B)

bazoseiit (50 -74
Oaya) —
COOTBETCTBYET

OLICHKE «XOPOIIO»

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

MYTAX PEeryasuuu MeTaboin3mMa Ha YpOBHE
(hepMEeHTOB, METOaX OTPEACIICHUS
CTPYKTYpbI PE€pMEHTOB U METOJIOB OLIEHKH
KUHETUYECKUX I1apaMETPOB.

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

yMeTh:

- TNPHUMEHATh TEOPETHUYECKUE 3HAHUS IS

pereHus MIPAKTUYECKUX BOIIPOCOB

VMHKEHEPHOU SH3UMOJIOTHH;

BJIa/1eTh:

- METOJaMH WH)XEHEPHOW DH3MMOJIOTUH

IIPOU3BO/ICTBA.
[MToporoserit (35 - | YMeHne oTBeTUTh Ha Bce Bompockl Owmiera, | Tect (7-12)
49  OGamnoB) — |HO €O 3HAUMTENbHBIMH  yTOYHEHHsMH, | Pedepar (3 -7)
COOTBETCTBYET OTCYTCTBHE YETKOW M JIOTHYHON CIOCOOHOCTH | DK3aMeHAIHOHHBIE
OIICHKE u3jgarath  COOCTBEHHBIE MBICTHM, Jenarh | Bompockl (14-20)
«YIOBJICTBOPUTEI | YMO3AKIIFOUCHHS U BBIBOJIBI
BHO»
Husknii IToBepxHOoCcTHBIE 3HaHUs BompocoB Owmiera | Tect (Menee 10)
(1OTIOPOTOBBIA) W/WIM WX TPUMUTHBHOE W3JIOKEHHE, HE | DK3aMEHAI[MOHHbBIC
(KOMIIETEHLIUsI HE | JKeJlaHue HOJIb30BAThCS pecypcamu | Borpocsl (MeHee 15)
chopmMupoBaHa) WHTEpHETa, HE yMEHHE aHAIN3HPOBATH
(MeHee 35 | coBpeMeHHOE COCTOSIHHE OTpaciu, HayKH H
6asioB) — | TEXHUKH, JIeJIaTh YMO3aKJIIOUEHUS U BBIBObI
COOTBETCTBYET
OLIEHKE
«HEYIIOBIIETBOPH-
TEJILHO

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHne JUCHUTINHbI

7.1 OcHoBHasi yueOHas1 JuTeparypa:
1. Myparosa C.A. YMK]I « MHxkeHepHas nH3UMOJIOTHsI».- MuaypuHck, 2024 T.

2. Kpachiok N.M. ®dapmaneBTuyeckas TEXHOJIOTHsA. TeXHOJIOTUS JIEKapCTBEHHBIX
dbopm [Dnek-TpoHHBIH pecypce]: yuebd. / U.W. Kpachiok, I'.B. Muxaiinosa, JI.U. MypanoBa; nmos
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pea. L.U. Kpacuioka, I'.B. Muxaitnosoit — M.: [DOTAP-Menua, 2011. — 656 c. — Pexxum
noctyna: http://www.studentlibrary.ru/book/ISBN9785970418055.html

3. OpexoB C.H. ®apmaneBTiueckas OMOTeXHOJIOTHA. PyKOBOACTBO K MPaKTHUYECKUM
3aHATUAM [ DIeKTpoHHBIA pecypc]: yued. mocodue / C.H. Opexos; nox pen. B.A. beikosa, A.B.
Karnmuackoro — M. : IDOTAP-Meauna, 2009. — 384 <c¢. — Pexum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785970413036.html

7.2 JlomoJIHUTEJIbHAS 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. I. Xumuueckue
KOMITOHEHTHI KJIETKH: yuyeOHOe mocoOue. [DIeKTpoHHbIH pecype] — DnektpoH. aad. — CII6.:
HUY UTMO, 2016. — 154 ¢. — Pesxxum noctymna: http://e.lanbook.com/book/91337

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

7.3. Meroguvyeckue yKa3aHUs M0 OCBOCHHUIO IUCUHMILIMHBI
1. MyparoBa C.A. Meronuveckue yKa3aHHS Ul CaMOCTOSTEIBHOH pabOThl IO
qucuuinHe «MHXeHepHast S3H3UMOoJIOTus», MuuypuHck, 2024 r.
2. MypartoBa C.A. MeTtoanueckie yka3aHusl MO MPOBEICHHIO MPAKTUYECKUX 3aHATHU UIs
oOydaromuxcsi 1o HampapieHuto noaroroBku 19.03.01 buorexHomorus uis AUCHUILIUHBI
«MHxenepHas sH3UMONOrUs». — Muuypusck, 2024 r.

7.4. UapopmannoHHbie U HU(PPOBbIE TEXHOJOIMHU (IIPOrpaMMHOE
o0ecneueHune, COBpeMeHHbIe podeccuoHabHbIE 0a3bl JAHHBIX U

HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMBbI)

VYyeOHas gucnuminHa (MOJYJb) MNpPEeAyCMaTpPUBAeT OCBOCHHE HMH(POPMALMOHHBIX U
UGPOBBIX TEXHONOTUH. Peanu3zaryst nudpoBbIX TEXHOJIOTHH B 00pa30oBaTeIbHOM MPOCTPAHCTBE
ABJIIETCS OJHOM M3 BaKHEMIIMX 1eneil oOpa3oBaHMs, JarOIIe BO3MOXHOCTh pPa3BUBATH
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0YYarolMXcs Kak OyIyHIIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CIELUAIHUCTOB.

[udpoBble TEXHOJIOIHH MPEAYCMATPUBAIOT PAa3BUTHE HAaBBIKOB 3(h(PEKTUBHOrO pelieHus
3aJa4  IpOoQECCHOHATIBHOIO, COLMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJMIOTUH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
pamMKax JaHHOW JUCHMIUIMHBI (MOJIYJsl) OPHEHTUPOBAHO Ha CIIOCOOHOCTH O€30MacHO U
Ha/JIeXaluM  00pa3oM MOJy4aTh JOCTYN, YIpPaBlsATb, WHTETPUPOBaTh, OOMEHUBATHCH,
OLICHMBaThb U CO3[aBaTb HH(POPMALMIO C TOMOLIbIO LHU(POBBIX YCTPOMCTB U CETEBBIX
texHosoruil. dopmupoBanue MUPPOBON KOMIETEHTHOCTH MpeAronaraeT padoTy ¢ JaHHBIMH,
BJIa/ICHE UHCTPYMEHTAMHU JUIsI KOMMYHHKAIHH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI 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)
2. baza maHHbIX 371eKTpoHHBIX MHPOpManoHHBIX pecypcoB @TBHY INHCXb (norosop
no o0ecreueHHnIo J10CTyNna K 3JeKTPOHHBIM HH(popMannoHHbIM pecypcam PI'BHY ITHCXb
yepe3 TepmuHan yaanennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)
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3.OnexTponHas 6ubnnoreyHas cucrtema «HaunonanmpHBIN 1TUPPOBOH pecypc «PyKOHT»:
Komnekmun «ba3ossiii MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT M0 MPE0CTaBICHHIO J0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnekrponnoe usnateasctBo KOPAWT» (https://urait.ru/) (Z0roBop Ha OKa3aHHe
YCIYT TIO TPEJOCTaBICHUIO JOCTyna K oOpaszoBarenpHON miatdpopme OOO «DnekTpoHHOE
usnarenbctBo FOPAMTY ot 07.05.2024 No 6555)

5. DnexTpoHHO-OMOIMOTeUHast cuctema «Bepnanckuit» (https://vernadsky-lib.ru) (moroBop
Ha O€3BO3ME3THOE MCIOJIb30BaHue pon3BeacHUi oT 26.03.2020 Ne 14/20/25)

6. baza nmanupix HOB «HanmonanbHas saekTpoHHas OuOaroTeka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npegocrabnennn noctyna k oobexktam HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornamieHue 0 COTPYAHHYECTBE MO OKa3aHUIO OHOIMOTEYHO-WH(OPMAIUOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TOJh30BATENIIM YHUBEPCUTETa W3 YHCIa WHBAJIUAOB IO 3PCHHUIO,
CIa0OBUASIINX, UHBAIUIOB IPYIHX KaTeropuil ¢ OrpaHMYEHHBIM JOCTYIIOM K HH(pOpMaluu,
JUI, UMEIOUIUX TPYAHOCTH ¢ ureHueMm IuiockonedatrHoro tekcta TOI'BYK «Tam6GoBckas
obnactHas yHuBepcanbHas Hay4yHas OuOnmoreka uMm. A.C. Ilymkunay (https://www.tambovlib.ru)
(cormamrenue o corpyaanyectBe oT 16.09.2021 Ne 6/H)

7.4.2. NudpopmManoHHbIEe CIIPABOYHBIE CUCTEMBI
1. CnpaBounas npaBoBas cucrema Koncynprantlinroc (10roBop mocTaBky, aJanTanud U
conpoBoxkAeHHs 3k3eMIUIsIpoB cucteM Koncynprantllimtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnexTpoHHbIM nepuognueckuil cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha
YCIIYTH 1O COnpoBOXAeHHO oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHBbIe MPO(deccHoHATIbHBIE 0a3bl TaHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoli snextponHoit Oubmnorexkn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAJIMTUYECKUIM TOopTal B 00JIaCTH HAyKH, TEXHOJOTWH, MEAMIMHBI U
obpazosanus - https://elibrary.ru/

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

4. OrtkpoiTle JaHHble @enepanbHOW CaykObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOHO PacpoCTPaHsieMoe MPOrpaMMHoOe
o0ecrieyeHue, B TOM YHCJIE 0TE4YeCTBEHHOI0 IPOM3BOACTBA

No HaumenoBanue Pa3zpabotuunk HocTtynHocTh Ccputka Ha Equnbiid PexBu3uthI
o (JIMLEH3UOHHOE, peecTp poccuiickux HOATBEPXKAAOLLETO
(mpaBoobnanar cBOOOTHO nporpamm 1t OBM JOKyMeHTa (1pu
ellb) pacnipoctpansiemoe) | u B/l (mpu Hamuum) HAJINYHN)
1 | Microsoft Windows, Microsoft JIueH3nonHoe - JTuueHsust
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpoxk
JercTBusA: 6eCCpPOUHO
2 AHTHBUpYCHOE AO JInueHznoHHoe https://reestr.digital.g | CyOauieH3uOHHbII
IIPOrpaMMHOE «JlabopaTopus ov.ru/reestr/366574/? norosop ¢ OO0
obecrieueHne Kacniepckoro» sphrase_id=415165 «Codreke» ot
KasperskyEndpointS (Poccus) 24.10.2023 Ne 6/n,
ecurity 1y Ou3Heca CPOK JICHCTBHSI: C
22.11.2023 o
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22.11.2024

MoitOducCraumapta | OO0 «Hosbie JIuIIeH3MOHHOE https://reestr.digital.g Kontpakt ¢ 000
BI - obmayHbIe ov.ru/reestr/301631/? «PyOUKOH
OducHblil maker TEXHOJIOTHH» sphrase_id=2698444 ot 24.04.2019 Ne
JU1s1 pabOoTHI © (Poccus) 03641000008190000
JIOKyMEHTaMu 12
Y TIOYTOH CpOK JEHCTBHUA:
(myoffice.ru) 6eccpodHO
OducHbIH TaKeT AO «P7» JIMIEeH3HOHHOE https://reestr.digital.g Kontpakt ¢ 000
«P7-Oduec» ov.ru/reestr/306668/? «Codrexc»
(meckToTHAsT BepCHs) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JEHCTBHUA:
O6eccpodHo
OneparoHHas 00O "bazanbT JIutieH3noHHOE https://reestr.digital.g Konrpakt ¢ 000
cucrema «AIbT cBOOOIHOE ov.ru/reestr/303262/? «Codrekcy
O6pa3oBanue» MPOTrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecrieueHne" 03641000008230000
07
CpOK JIEHCTBHUSL:
OeccpodHo
[MporpammHas AO JInueH3noHHoe https://reestr.digital.g JIuneH3MOHHBIN
cucTeMa JUTs «AHTHIIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
0OHapyKEeHUS » (Poccust) sphrase_id=2698186 «AHTHUILTIATAaT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBaHHIA B CPOK JICUCTBUS: C
Y4eOHBIX U HaAyIHBIX 23.05.2024 no
pabotax 22.05.2025
«Axtumnaruatr BY3»
(https://docs.antiplagi
aus.ru)
Acrobat Reader Adobe Systems CBoGoHO - -
- IPOCMOTP pacrpocTpaHseMoe
nokymeHntoB PDF,
Djvu
FoxitReader FoxitCorporati CB00OOIHO - -
- IPOCMOTP on pacmpocTtpaHseMoe
nokymeHToB PDF,
DjvuU

7.4.5. Pecypcbl HHPpOPMALIMOHHO-TEJIEKOMMYHUKAIUMOHHOM ceTn « AHTEepHE)

1. CDTOwiki: 6a3a 3nanwmii mmo 1udposoit Tpanchopmarmu https://cdto.wiki/

2. OdunmanbHbIA cCaliT MUHHCTEPCTBA CEIBCKOTO X03sicTBa PD[DnekTponHsIii pecypc]. —
Pexxum noctyma:- http://mex.ru/

3. OdunmansHelii caiiT xxypHana "buotexHonorus [ aeKTpoHHBIN pecypc]. — Pexum

noctyma:-"http://www.biotechnology-journal.ru/

7.5.6. L{ludpoBbie HHCTPYMEHTHI, IPUMEHsIeMbIe B 00pa30BaTeJIbHOM

npouecce
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
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LN~ WNE

LMS-nnardpopma Moodle

BupryanpHas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuckl: Aunexc./luck, Oomako Mail.ru
Cepsucel onpocos: Suaexc @opmel, MyQuiz
Cepsucel BuseocBszu: Suaexc Teaemoct, Webinar.ru
: CepBHC COBMECTHOM pabOTHI HaJ MPOEKTaMH Il HeOopIux rpymi Trello
http://www.trello.com

7.4.7. llndpoBbie TEXHOJOIHH, IPMMEHsIEMbIe IPH U3YYEHHUHU JUCHHUILIHHbI

Ne | [{udpoBbie TEXHOIOTHU Buapl yueGHO# paboThI, dopmupyembie
BBITIOJTHSIEMBIC C TIPUMEHEHUEM KOMIICTCHITHH
U (POBON TEXHOIOTHH
1. | O6naunsle TexHonorun | Jlexknuu VK-1
CamocrosTenpHas padoTta
2. | bonblve naHusie Jlexkuun Vk-1
CamocrosTenpHas padoTta

8. MarepuaJjibHO-TeXHHUYECKOE o0ecneYeHrue JUCIUIIMHBI (MOLYJIA)

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

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

3. XKamro3u (uuB. Ne 2101062716)

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

5. Komnerorep Pentium-4 (unB.Ne
2101042569)

6. Mono6uiox 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. Komnerorep Toprago 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 Ne
65291658, 6eccpouHo).

3. AutoCAD Design Suite
Ultimate (noroBop ot
17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcus 5.1
JoKalbHasA, oOpa3oBaTenbHas
JIMLICH3Hs], CEPUMHBIA HOMEP
NC50B-270716 nunensus
neicTBUTENbHA O€CCPOUHO,
OecriaTHas).

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

6. 'IC MaplInfo Professional
15.0 nis Windows mnst
y4eOHBIX 3aBEICHUI
(TMTIEH3UOHHBIN JOTOBOP OT
18.12.2015 Ne123/2015-y)

Pabouas mnporpamma gucuumiinHel (Moayns) «MHkeHepHass SH3MMOJIOTHS) COCTaBliEHA
cornacio ®I'OC BO mno nanpasnenuto noaroroBku 19.03.01 — buotexHomnorus, (ypoBeHb
OakanaBpuara), yTBEPXAEHHOTO NpHKa3oM MwuHuCTepcTBa oOpa3oBaHuss U Hayku P®D Ne 736 ot

10.08.2021.

ABTODBI:
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npodeccop Kadeapbl CaoBOJCTBA, OMOTEXHOJIOTHH U CEJICKIIUU C.-X KYJIbTYp, KaH]I.
6uon. Hayk C.A. MypaTtoBa

Peniensent: mpodeccop xadeapsr
arpoXMMHH, MOYBOBEICHHUS 1 arposkosioruu JI.B. Booposuu.

IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJOBOJACTBA, OMOTEXHOJOTMHA U
CEJIEKIIMM CEMEHOBOJCTBA CENIbCKOXO3SHCTBEHHBIX KYIbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

[IporpaMmma  paccMoTpeHa  Ha  3aceaHUM  Y4eOHO-METOAMYECKOH  KOMHUCCHH
[TnonooBomuoro uncruryra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 or
«18» ampenst 2022 1.)

[IporpamMMma yTBepxkaeHa peleHueM Y4eOHO-METOJUUYECKOI0 COBETA YHUBEPCUTETA

npotokoi Ne§ ot «21» ampens 2022 r.

Ilpoepamma nepepabomana 6 coomsemcmeuu ¢ mpebosanusmu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acedaHuM Kadeapbl CaJ0BOACTBA, OUOTEXHOJIOTHHA H
CEJIEKIIMM CEMEHOBO/JICTBA CEIbCKOX03AHCTBEHHBIX KYIbTYyp, IpoTokoil NelO ot 13 uronsa 2023
T.

[IporpaMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONM KOMHUCCUU HMHCTUTYTa
dbyHIaMeHTalIbHBIX U MPUKIATHBIX arpoOuorexHonoruii um. M.B. Muuypuna MudypuHCKOTO
I'AY (npotokon Ne 11 ot 19 utons 2023 r.).

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

IIpoepamma nepepabomana 6 coomsememeuu ¢ mpedvosanuamu ©I'OC BO

IIporpamma paccMOTpeHa Ha 3acelaHMM Kadeapbl CaJ0BOACTBA, OMOTEXHOJOTHH U
CEJICKIIMHU CETbCKOXO03SIMCTBEHHBIX KyIbTYp (mpoTtokon Ne 11 ot 03 mas 2024 1.).

IIporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOJUYECKOM KOMMCCHUM MHCTUTYTA
(GyHIaMEHTaJIbHBIX M MNPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna Muuypunckoro
['AY (mpotokon Ne 10 ot 20 mas 2024 ).

[Iporpamma yTBep)kJIeHa Ha 3acelaHWM y4eOHO-METOIMYECKOTO COBETa YHHBEPCHUTETa
(mpotokon Ne 9 or 23 mast 2024 1.).

OpuruHan 10KyMeHTa XpaHUTCs Ha Kadepe cajoBOACTBA, OMOTEXHOJIOTUHN U
CEJIEKIIMU CENIbCKOXO3AMCTBEHHBIX KYJIbTYP
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