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YpoBeHb BbICIIEr0 00pa3oBaHusA

MarucTpaTtypa

®opma 00y4eHHs
O4Has

Kpacuoaap 2023



AnanTupoBaHHas paGodvas [porpaMMa JUCLUIUIMHEI «MHKeHepHas SH3UMOJIOTHD)
paspaborana ua ocHoe ®I'OC BO 19.04.01 «broTeXHOIOTHA» YTBEPKACHHOTO IPH-
kasoM MunncrepcTBa o6pasosanus u Hayku P@ 10.08.2021 T, perucrpaldoHHBIA
Ne 747.

ABTOp: / »
ZIOKTOp. O1OJI. HayK, mpodeccop Vé {b//&/ . I'. KomaeB

AnanTupoBaHHas pabodas IporpaMma oOCyXIeHa ¥ peKOMEH/IOBaHa K YTBEPKICHUIO
pemenreM Kabenpsl 6noTexHONOrHH, Groxumuy u Grodusuku mporokon Ne 34 ot
15.05.2023 r.

3aBenyromuii Kaheapon
KaHJI. C.-X. HayK, IOIIEeHT /g/'///( /// A. H. I'geym
&z

AjanTipoBaHHas pabodas mporpamMma ofoOpeHa Ha 3ace/laHiH METOUIECKOH KOMKC-
cun akyipTeTa THIIEBHIX MPOM3BOACTB M OHOTEXHONMOrwH, mporokom Ne 9 ot
17.05.2023 r.

Ipencenarens METOIUYECKON KOMUCCHH,
JIOKTOp TEXH. HayK, podeccop zerrind E. B. lllep6akoBa

PyKoBOZUTENb OCHOBHOM IIPOdeCCHOHAIBHON

06pa3oBaTeIbHON IIPOrPaMMBI y 4
JOKTOp. OHOIL. HayK, Ipodeccop ( [4_/ /Q(//CA.—I?. Komraes




1. Ileaan ocBOEeHMSsI AMCIUTIIIMHBI

Heabto ocBoeHust IuUCUUIUIMHBL «VHXXEHEpHAsT SH3UMOJIOTHS) SBIISIETCS MOHUMaHHUE
CTYyICHTAMH TPUHIUINOB (DYHKIHOHUPOBAHUS OCIKOBBIX MOCPEIHUKOB OHOXMMHUYECKUX
MPOIECCOB — (EPMEHTOB W JPYrUX KOMIIOHEHTOB, OCYIIECTBIISIFOIIMX KaTaau3 peakiui,
TPAHCIIOKAIUIO ¥ Y3HABaHHUE CyOCTPATOB.

3agaum AUCIUIUIVHBL:

— (¢dopMUpOBaHUE MPEJCTABICHUH O (yHIAMEHTAIBLHON POJIM SH3UMOB B OOMEHE BEIIICCTB
B KJICTKE, PETYJISINN ¥ HHTETPALUU META00JIMIECKHUX MPOILIECCOB B )KUBBIX OpraHU3Max
gepes (hepMeHTaTUBHBIN amnmapar;

— O3HaKOMJIEHHE C COBPEMEHHBIMH METOJaMH HCCICIOBAaHHMA H  CIIOCO0aMH
MIPAKTUIECKOTO TPUMEHEHUs (DePMEHTOB;

— ¢dopmupoBanue y CTY/ICHTOB MPAKTHYECKIX HaBBIKOB
IH3UMOJIOTHUECKUX HCCIIETOBaHUI;

— NPUOOpPETCHUE CTYACHTOM IMPAKTHYECKUX 3HAHUN U HABBIKOB, HEOOXOJIUMBIX OyIyIIIEMY
CHCIMAMCTY JUIS OOOCHOBAaHHBIX PEUICHWH, MPU OPTaHU3AlMH W MPOBEICHUU
MPOIECCOB MONTydeHHss (PEPMEHTOB M OMOKaranusa B Oyaymieid npodeccruoHaIbHON
JeSTCIILHOCTH,

— BBISICHCHHE KOMIICHCATOPHBIX MEXaHH3MOB HApPYIICHHBIX 3TallOB METa0OJHMUYECKUX
MIPOIIECCOB B KJIETKE M CIIOCOOOB YIPABJICHUS 3TOM KOMIICHCALIUEH.

2 Hepeqeﬂb IJIAHUPYEMBIX PE3YJbTATOB M0 JAHCHUIIMHE, COOTHECCHHBLIX C
IVIAHUPYEMBIMH pE3yJbTaTaMHU 0CBOCHHUSA 06pa30BaTe.]'[bHOI71 MporpaMmal

B pe3yJbTaTe 0CBOCHUSA TUCHUIIJIHHBI (l)OpMI/IpleTCﬂ CJIeAyrmMe KOMIICTCHIIUNA

[1K-4 Criocoben pa3pabaThiBaTh TEXHOJIOTUH MPOU3BOJICTBA, MPEIOKEHUS T10
ONTUMU3ALMH OHONpEenapaToB C y4eTOM OMOXMMUYECKUX XapaKTEPUCTUK

Pa3paborano Ha ocHOBaHMM TpeOOBaHMM K NPOPECCHOHATBHBIM KOMIETEHLIUSM,
NPEIbSABISEMBIX K BBITYCKHUKAM Ha phIHKE Tpy/ia, 0000IEHUsI OTEUECTBEHHOTO U 3apy0eKHOT0
OTIBITA.

3. Mecto nucuuminnsel B ctpykrype OII Marucrparypa

JlanHasi TUCHUIUIMHA SBJISETCS TUCHUILTMHON (akynbTaTuBHON Yactu OIl moaroroBku
MarucTpoB 1o HampaBieHuto mnoAarotoBku 19.04.01 buorexHonorusi, HamnpaBIeHHOCTh
«IIpuknanHas GMOTEXHOIOTHS.

4 OobemM qUCHUIIMHBI (72 yaca, 2 3a4eTHbIe eIMHUIIbI)

. O6beM, yacoB
Bunsl yueOHoI paboThI
OYHas

KonTakTHas padora 29

B TOM YHUCIIE:

— ayauTOpHas 1O BHIAM 28

y4EOHBIX 3aHATHIA

— JICKIINH 14
— n1abopaTopHbIe -




Bunsl yueOHoI paboThI

O0beM, yacoB

ouHast

—— IpaKkTHYecKue 14

—— BHEAYMTOPHA 1
— 3a4yeT

CamocrosiTesibHas padora 43

B TOM YHCJIE:

— npouue BU/IBI 43

CaMOCTOSITENILHOM pabOThI
Kontposs -
HToro no aucuuninHe 72

5. Conep:kanue TUCHUTITHHBI

I[To uroram n3ydaemMoro Kypca CTYAEHTBI CIal0T 3a4eT.
JucnummHa u3ydaetcst Ha 1 Kypce, Bo 2 ceMecTpe.

Conep:xaHue ¥ CTPYKTYpa AUCHUILIMHBI 110 04HOU opMe 00yUeHust

Bunsr yueOHON paOOTHI, BKITFOYAsS
CaMOCTOSATEIBbHYIO PadOTy CTYICHTOB
1 TPYJIOEMKOCTB (B Jacax)

- B TOM B TOM
= YHCIT YHCIT 5 ToM
Ne § B B quCIe
n |Tema. s ¢opm | Ilpak | dpopm | JlaGo Camoc
= B
[ |OcHOBHBIE BOIPOCHI 2 e THYeC | e paro TOSTE
2 Jlex dbopme
i ° mpak | Kue Ipak | pHbIE JTbHAs
2 LA MIPaKTH
2 THYEC | 3aHAT | TWYEC | 3aHAT . | pabot
B . . YEeCKOU
4 KO ns KO ns a
el o, HOATOT
S 5 oAr HOAT
S 8 OBKH
& S OTOB OTOB
= 3 KH K1 *
OEPMEHTBI — KATAJIM3ATOPEI
BUOXUMHNYECKNX PEAKLINN
OOmwue nmpeacTaBiIeHUS O
(hepMEHTaTUBHOM KaTaJH3e.
CpaBHEHUE XUMUYIECKOTO U
1 | depmenTaTuBHOTO KaTanu3a. Meroasl | I1K-4 2 2 2 5
U3y4YeHUs ceunpUIHOCTH
¢depmenToB. [Ipupona csizeit Mexay
MoleKynamu (pepMeHTa U cyocTpara.
[TpuHOMIB! KITAacCUPUKALIN U
HOMEHKJIaTypbl (pepMeHTOB
MPUHLUIIBI BUODHEPTETUKHA
[Tyt n MexaHu3MbI IpeoOpa3oBaHUs
SHEPTHH B KUBBIX CHCTEMaX.
Krnaccndukarus sHepreTH4ecknx
npoueccoB. Pons ATP u TOII B
2 | 3amacanuu 3Hepru. IlepBuunsie u [K-4 2 2 2 5
BTOpHUHBIE TeHepaTopsl TOII.
DHepreTHyecKui 3apsi u
sHepreTnyeckast 3pPpeKTUBHOCTh
pocta. OCHOBHBIE THITbI CONPSKEHHS
9HEPreTUUECKUX U KOHCTPYKTHBHBIX




Tewma.
(OCHOBHBIE BOIIPOCHI

DopMupyeMble KOMITETEHITUI

Cemectp

Bunbl yaeOHO# paboOThI, BKITIOYAS
CaMOCTOSTEIbHYIO PabOTy CTYJICHTOB
1 TPYJIOEMKOCTS (B dacax)

B TOM B TOM
YUCT YUCT
eB eB
¢opm | Ilpak | dpopm
e THYEC | €
mpaK | Kue MpaK | pHbIC
THYEC | 3aHAT | THYEC | 3aHAT
KoM Hs KoM Hs
moar moar
OTOB OTOB
KU K *

JIa6o

Tex paro

105051

B TOM
qucIe
B
dbopme
MPaKTH
YeCcKOou
MOJTOT
OBKH

Camoc
TOSATE
JILHASI
pabot

IIPOIIECCOB

ABPOBHBIE 1 AHASPOBHBIE
SHEPI'ETUYECKUE IMTPOIIECCBI.
AspobHoe npixanue. J{pixatenbHas
uens. OOpaTHbIN TIepeHoc
3JIEKTPOHOB. DBOJIOLMS MyTeH
a’poOHOTO MeTabonm3M. AHa poOHOE
neixanue. bpoxenus. BzauMocss3p
9HEPreTUYECKNX U KOHCTPYKTUBHBIX
MIPOLIECCOB B KIIETKE

PET'YJIALNS AKTUBHOCTU
BEJIKOBBIX ITOCPE/IHUKOB
BUOXMMHMYECKUX ITPOLIECCOB
Perynsnus akTHBHOCTH GEIKOBBIX
MOCPEAHUKOB IIyTEM HX KOBAJICHTHOI
Moaudukanuy. Perymsuus
AKTUBHOCTH OCIIKOBBIX TIOCPEAHUKOB
MyTeM HEKOBAJICHTHOTO
B3auMoieiicTBUs ¢ 3 peKTOpamH.
Perynsinus akTHBHOCTH GEIIKOBBIX
MOCPETHUKOB ITyTeM
MIPOCTPAaHCTBEHHOTO Pa300ILEHHUS 1
B3aMMOJICHCTBHS ¢ MEeMOpaHaMH.

[1IK-4

TPAHCIIOPT CYBCTPATOB U
ITPOAYKTOB

MexaHu3MBI KJI€TOUYHOM
npoHuuaeMoctu. Opranuzanus
TPaHCMOPTHBIX crcTeM. CIIocoObI
COINPSIKEHUS] TPAHCIIOPTA C IHEPTUEH
MeTabonu3ma. Perymsus
TPAHCHOPTHBIX MpoleccoB. TpaHcnopT
BEILIECTB U3 KJIETKU B CPENly: CEKpeLust
U SKCKperus

[IK-4

PEI'YJIIIWS BUOCHUHTE3A
DH3MMOB

OcCHOBHBIE OnpeieNieHus. Y pOBHU
perymsnun. Perynsmust OuocuHTesa
OCNKOB.

[1K-4

10

OCOBEHHOCTHU IMPOLECCA
PEIUIMKALIN. TpauncKpUIIIHs
TeHETHYeCKOH MH(pOPMAIHH.
Perynsiuus nporecca TpaHCKPHITILHH.
Perymauus Ha sTane OnocuHTe3a 1
cOOpKM KOMITOHEHTOB amIapara

[1K-4




Bunbl yaeOHO# paboOThI, BKITIOYAS
CaMOCTOSTENFHYIO Pa0OTy CTYICHTOB
1 TPYJIOEMKOCTS (B dacax)
- B TOM B TOM
5 quch qucH 5 ToM
Ne QE B B qHcIe
n (Tema. 2 ¢opm | Ilpak | dpopm | Jlabo s Camoc
| |OcHOBHBIE BOIPOCHI 2 e THYEC | € paro TOSITE
2 Jlex dbopme
i ° nmpak | Kue IpaKk | pHbIE JbHAs
2 U MPaKTU
2 THYEC | 3aHAT | TUYEC | 3aHAT . | padot
5 . . YecKou
o KOH us KOH us a
o o HOATOT
S 5 ozAr oJr
= 3 OBKH
g, S OTOB OTOB
o [5) %
= 0 KH KH
TPaHCIISIHN.
PEI'YJIALINS HA DTAIIE
OYHKIUUOHNPOBAHNM A
AIITTAPATA TPAHCJIALIN.
Perynauus 6nocunTes3a OEIKOB IIyTeM
MTOCTTPAHCIIITUOHHON MOM(pHUKALINH.
Perymsauus xpyroBopora 0enkoB
7 MyTeM H30MPaTEILHOTO MPOTEOJIN3a. IK-4 ) ’ )
TEXHOJIOTMYECKHUE MTOAXO/1bI
K KYJIb TUBMPOBAHHIO
GEPMEHTHBIX I[MTPETIAPATOB.
BKCTpaKHI/IH 13 PACTUTCIIbHBIX U
JKIBOTHBIX MaTepHasioB. MUKpOOHBIH
cunre3 pepmeHToB. OUUCTKA U
CTaHAapTU3ALHSI.
UTOI'O 14 | - - 14 - 43

6 Ilepeuenb y4eOHO-METOAMYECKOr0 o0ecriedeHHs /JIsi CAMOCTOSTEIbHOH PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

MeTtoaudeckue ykazanus (U1 CaMOCTOSATEIbHON pabOThI)

1 NnxeHepHAasi SH3UMOJIOTHSL: METO/I. YKA3aHUsI [10 BBIMOJIHEHHUIO CAMOCTOSITENIbHOM padoThI
/ coct. A. H. T'meym, H. JI. MauneBa. — Kpacnomap : Kyol'AY, 2023. — 24 c.
https://edu.kubsau.ru/mod/resource/view.php?id=13077

2. Un:xeHepHAast S3H3UMOJIOTHS | MeTOJI. yka3aHus / cocT.: A. H. T'neym, H. JI. Maunesa. —

Kpacuomap: KyoI'AY, 2023. — 22 c. https://edu.kubsau.ru/mod/resource/view.php?id=13076

7 ®OH OLIEHOYHBIX CpPpEACTB 1Jisl IPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arrecranuun

7.1 IlepeyeHb KOMIIETEHIHI ¢ YKa3aHHWeM JTamnoB MX (OPMHPOBAHUA B INpolecce
ocsoenus OIIOII BO

DTarsl q)OpMI/IpOBaHI/IH KOMHCTCHL{I/Iﬁ IO JUCHUIIIIMHAM,

Howmep cemecTpa
MpaKTHKaM B nporecce ocBoenns Ol

[IK-4 Cnocoben pa3pabaThiBaTh TEXHOJIOTHH MPOU3BOJACTBA, MPEIUIOKECHHUS 110 ONTUMU3AIUU
OHOIpenapaToB C y9eTOM OHOXUMHUYECKUX XapaKTEPUCTHK

4 TexHOoJIOTHs IPOU3BOJICTBA OMOMIPEIIapaToOB

2 bruoxumus 6MOTEXHOIOTHIECKUX TTPOU3BOJICTB

2 PecypcocOeperaromniye TEXHOJIOTHH EPepabOTKH CeITECKOX03HCTBEHHOTO



https://edu.kubsau.ru/mod/resource/view.php?id=13077
https://edu.kubsau.ru/mod/resource/view.php?id=13076

Howmep cemectpa

Orarnsl GOPMUPOBAHUS KOMIIETECHIIHHA 1O AUCIUILIIMHAM,
npakTukam B miporiecce ocBoerus OI1

CBIPBSI

NuxeHepHas SH3UMOJIOTUS

DYHKIHOHAIEHBIE OHMOTPOAYKTHI

[IponsBoacTBeHHAs MpaKTHKA. TexXHOIOrHnIecKast MPaKkTHKa

AINDWIN

HpOI/I3BOI[CTBeHHa$I IMpaKTHKa. HpOI/ISBOHCTBCHHaH IMpaKTHKa.
Hpe)lI[I/IHJ'IOMHaﬂ IMPAKTHUKA

paboTHI

[MoxroroBka K mpoIieIype 3alUTH U 3aIlITa BHITYCKHOW KBATU(UKAITMOHHON

7.2 Onucanue nMoka3artejeid U KPpUTEPHEB OLEHUBAHUA KOMIIETEHIMI HA Pa3IMYHBIX

dTamax ux (l)OpMHpOBaHI/Iﬂ, OIIMCAHUEC IIKAJbI OHCHUBAHUSA

IInanupyemslie

YpoBeHb OCBOEHUS

pe3yIbTaTh
OCBOEHHUS
KOMIIETCHIIU

HCYOBJICTBOPUTEC
JIBHO

YAOBJICTBOPUTEII
BbHO

XOPOLIO

OTJIMYHO

O11€eHOYHO
e
CPEICTBO

[TK-4 Cniocoben

pa3pa6aTI)IBaTI) TEXHOJIOTUH ITPOU3BOACTBA, IIPEIJIOKCH

OuonpenaparoB ¢ y4eTOM OMOXUMHUYECKHX XapaKTEePUCTUK

W 110 OIITUMH3allu

I1K-4.3
PazpabartreiBaeT
MPEII0KECHUS
o
COXPAHEHUIO
KayecTBa
CBIPBS U
TOTOBBIX
Omornpermaparo
B C 33IaHHBIMU
CBOMCTBaMH.

He Brnaneet Nmeer 3Haer 3HaeT Ha
3HaATh: 3HAHUSIMH B TMOBEPXHOCTHBIC METOOAUYCCKHE BBICOKOM YPOBHE
METOJUYECKHUE 06HaCTI/I 3HAHUS B moaAxoAbl U METOOUYCCKHE
TOIXOJTBI 1 pa3zpaboTku o0acTu TEOPETUIECKUE MOIXOIBI K
TEOPETUUYCCKHE HpGI[JIO)KeHI/II‘/'I 10 pa3pa60TKI/I OCHOBBI TCOPETUICCKHEC
OCHOBBI COXPaHEHUIO NPEIJIOKEHUH pa3paboTku OCHOBBI
pa3paboTKn Ka4yecTBa Chipbsi | 110 MIPEAIOKEHU I pa3paboTku 5
IPENTI0KEHUI ¥ TOTOBBIX COXpaHCHHUIO o MPEUIOKECHUH
110 Ouomnpenaparo | KauecTsa COXPaHCHHUIO 1o
COXPAHEHUIO C 3alaHHBIMH CBIpbA U KauecTBa COXpPaHEHUIO
KayecTBa CBOMCTBaMH. TOTOBBIX CBIPbS U KaqecTBa
CBIPbS U Ouornpenaparo | FOTOBBIX CBIpBS U
FOTOBBIX B C 3aMaHHbIMKM | OWompenapato | FOTOBBIX
Ouonpenaparo CcBOIiCTBAMH. B C 3aaHHBIMH | OUOIIPENapaTo
B C 33/IaHHBIMU CBOMCTBaMHU. B C 33JJaHHBIMU
CBOMCTBaMH. CBOWCTBaMH.
YMers: He ymeer YMmeer Ha YmMmeer Ha YmMmeer Ha
pa3pa6aTI)IBaTL paSpa6aTLIBaTL HU3KOM YpPOBHE JOCTAaTOYHOM BbBICOKOM ypOBHE
IIPEIJIOKEHUS HpEIIOKEHNS [I0 | Pa3pabaThIBaTh YpOBHE pa3pabaTbIBaTh
oo COXpaHCHI/HO MPEAJIOKCHUA pa3pa6aTBIBaTL IPEIIOKCHUA
COXpPaHCHHUIO Ka4decTBa ChbIpbi 1o TIIPEIIOKCHUA 110
KadyecTBa U FOTOBBIX COXpPaHCHHIO 1o COXpaHCHUIO
CBIpbA U 6H0HpenapaT0B KayecTBa COXPaHCHUIO KadecTBa
TOTOBBIX C 3aJ]aHHBIMH CBIpBA U KayecTBa CHIPbS
OumompernapaTo | cBOHCTBAMHU. TOTOBBIX CBIPBS U TOTOBBIX

Omomnpemaparo | 'OTOBBIX Ouomnpenaparo

Ouomnpenaparo

[Ipe3enTan
Hsl, TECTEI,
MpaKTUYeC
Kast
paborTa,
3a4eT




B C 33JJaHHBIMH B C 33JJaHHBIMH | B C 3aJJaHHBIMH | B C 33JaHHBEIMH
CBOMCTBaMH. CBOMCTBaMH. CBOMCTBaMH. CBOMCTBaMH.
Bmaners, He Bmaneet Bnageet B niestom VYcnemnoe u
TPYAOBBIC HaBbIKaMH OTACJIIbHBIMHU ycneurHoe, HO CUCTEMATHYCCKO
ﬂeﬁCTBHH pa3pa60TKH HaBbIKaMH HECUCTeMaTnuycC € BJIaJACHUC
Bnaneer NpeIoKeHu TI0 pa3paboTku KO€ BJIaJICHHUE HaBBIKAMH
HaBbIKaMU COXPAHEHHMIO IPEAI0KEHUI HAaBBIKAMH pa3paboTku
pa3paboTku KauecTBa ChIpbs | 110 pa3paboTku NIPEAIOKEHU N
MpEeIIOKEHUN 1 FOTOBBIX COXPaHEHHUIO MPEIIOKEHUN 1o

1o Ouonpenaparop | Ka1ecTsa 1o COXpaHCHHIO
COXpPaHCHHUIO C 3aIaHHBIMH ChIPpbs U COXpPaHCHHIO KauecTBa
KaucCTBa CBOLCTBAMI. TOTOBBIX KaueCTBa CBIpbs U
CI)IpI)H n 6H0Hpenapa'r0 CI)IpLﬂ nu TOTOBBIX
TOTOBBIX B C 3agaHHbIMi | TOTOBBIX 6H0HpenapaTo
ouomnpemnaparo CBOMCTBAMI. Ouonpenaparo | B¢ 3aaHHBIMH
B C 33JIaHHBIMH B C 33JaHHBIMH | CBOMCTBaMHU.
CBOMCTBaMH. CBOMCTBaMHM.

7.3 TumoBble KOHTPOJbHBIE 3a/IaHUSI MJIH HHbIe MAaTepHAJIbl, HEOOX0AMMbIe IJIsI
OLCHKM 3HAHMH, YMEHMIH, XapaKkTepu3yoImmx
KoMmineTeHuuii B mpouecce ocsoenuss OIIOII BO

HAaBBIKOB, Tansl  (opMUpOBaHUSA

7.3.1 OueHouHsble cpeacTBa Mo komnereHuu [1K-4 Crocoben pa3pabaTsiBaTh TEXHOIOTHI
MIPOM3BOICTBA, IPEATIOKEHUS 110 ONITUMH3ALINU OUOTIPETIapaToB C YIETOM OHOXUMHUYECKHX XapaKTEPUCTHK

7.3.1.1 s Tekymero koHTpoJsi nmo komnerenuun [1K-4 Crnocoben paspabatbiBaTh
TEXHOJIOTUM TPOU3BOJICTBA, MPEIJIOKEHUS [0 ONTHUMHU3AIMU OHOMPENapaToB C Yy4ETOM
OMOXMMHMUYECKUX XapaKTEPUCTUK

TecTnl

1. Jonoanume evickazviéanue.

AKTHUBHBIN IIEHTp pEpMEHTA - ...

AKTHBHBIN DeHTP GepMeHTa — ITO JIOKAJIbHBINH YYaCTOK 0€JIKOBOH MOJIEKY.Ibl, HA KOTOPOM
COBEpIIAETCH AKT KATAIU32

2.  Buibepume npagunvHwlii omeem

AKTHUBHBIN LIEHTP (€pPMEHTA — 3TO JIOKAJIbHBIN y4acTOK

- IMIUIHON MOJIEKYJIBI, HA KOTOPOW COBEPLIAETCS aKT KaTajlnu3a

- YIJIEBOJIHOM MOJIEKYJIbI, HA KOTOPOW COBEPIIAETCS aKT KaTajan3a
+ 6eIKOBON MOJIEKYJIbI, Ha KOTOPOM COBepIIaeTcs akT KaTajln3a

- TKAHU, HAa KOTOPOM COBEpPILIAETCs aKT KaTanausa

- KJIETKH, HAa KOTOPOM COBEPIIAETCS aKT KaTaau3a

3. ,ZZOnOJZHume 6blCKA3blBAHUE.

depMeHTHI — 3TO. ..

®epMeHTBI — 3TO0 OHOJIOTHYECKHE KATAJIU3aTOpbl 0eJIKOBOW NPHPOIAbI, CIOCOOHBIE B
HECKOJIbKO pa3 YCKOPATh XMMHYeCKHe pPeakluM, NPoTeKalolue B ;KUBOM OpraHu3Me, HO
CaMH He BXOJsIIIMe B COCTAB KOHEYHBIX IPOAYKTOB pPeaKIui.

4.  Jlononnume svickazvieanue.

Cybctpat — 9710 ...

BEIIECTBO, HA KOTOPOE JICHCTBYET (pepMeHT

Cy0cTpaT — 3T0 BelecTBo, Ha KOTOpoe JeCTBYeT (pepMeHT



5. Bwlbepume npasunbbiii omeem

Cy0OcTpatr — 3TO BEIIECTBO,

- KOTOpOE MPEICTaBIAET COO0H MPOIYKT PeaKIUn
+ Ha KOTOpOE JEHCTBYET (epPMEHT

- KOTOpoe oOpa3zyercs o eiicTBUeM (pepMeHTa
- KOTOPOE HECTAOMIBHO

- KOTOpOe 00pa30BasioCh MOCIE BBICYIINBAHUS

6.  Buibepume 6ce npasunvrvie omeemvl

Otnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaIN3aTOPOB:

+ CKkopocTh ()epPMEHTATUBHOTO KaTalln3a Ha HECKOJIBKO MOPSIKOB BBIIIE, Y4eM HEOMOIOTUIECKOTO
KaTajausa.

+ JleiicTBre Kaxxa0ro epMeHTa BBICOKOCTICIIU(PHIHO

- @epMEHTHI KaTAIM3UPYIOT XUMUYECKUE PEaKIIUU TPU TOHKEHHOM JIaBICHUH

+ OepMEeHTHI KaTaM3UPYIOT XUMUYECKHE PEAKIIUU B MATKUX YCIOBUSX

+ ®epMeHTHI KaTATM3HPYIOT XUMHUYECKUE PEaKIUU MPHU MpH 3HadeHHUsX pH cpenbl OIM3KUX K
HEUTpAJIbHOM.

7.  Bvibepume npasunvhviii omeem

Cx0/1cTBO (PEPMEHTOB C HEOPraHUICCKHUMH KaTaIn3aTOPaMHU:

- Beicokasi ckopocTh epMEHTaTUBHOTO KaTaJln3a

- JleiicTBre Kaxx10T0 PepMEHTa BHICOKOCTICIIH(PUIHO

+ DepMEeHTHI KaTATH3UPYIOT XUMUYECKUE PEAKIIUU

- Karanmus mporekaer peakiuu B MSITKHX YCIOBHSIX

- Karanus nporekaet npu 3HaueHusix pH cpenbl OJU3KUX K HEUTPaIbHOM.

8.  Buibepume npasunvublii omeem
XuMu4eckas mpupojia GepMeHTOB

- OJINTOCAXAPH/IBI

- YTJIEBO/IBI

+ Oenku

- TIOJIUCAXapUIBI

- DICIITUOOTJINKAHBI

9.  Bwibepume npagunvhwiii omeem

O/HOKOMITOHEHTHBIE (PEPMEHTBI

+IIpocTeie

-CloxHbIE

-Iloctpoensl kak u3 OEIKOBOM 4acTH, TaK M HEOETKOBOW YacTH
-CocToAT U3 anogepMeHTa u koakropa

-IIpencraBnsroT co0oit XxomopepMeHT

10. Bubepume npasunvuuviii omeem

OOHOKOMITOHEHTHBIE (PePMEHTHI

- CloXHbIe

- [TocTpoensl Kak u3 OEIKOBOM YacTH, TaK U HEOEITKOBON YacTH
+ [Ipu rugponuse pacnagarTcs TOJIBKO HA aMHHOKHCIOTHI

- Cocrosat u3 anodepmenTta u kodakropa

- [IpencraBnsitor cob0oit xomopepMeHT

11. Buwibepume npasunvuwiti omeem



Hannoe cBoiictBo HE xapakrepu3syeT 1ByXKOMIIOHEHTHbBIE (PEPMEHTBI
+CrnoxHble

+ITocTpoeHsl Kak U3 OEIKOBOI YacTH, TAK U HEOSITKOBOW YacTH

-IIpu ruaponuse pacnagaroTCs TOJIBKO HA AMHUHOKHUCIIOTHI

+CocrosT u3 anoepmenTa u koakropa

+IIpencraBiasroT co6oit xonodepMeHT

12. Bubepume npasunvuuiii omeem
Poub xodakropa HE Beimonaser

- OPraHNYeCcKOE COCTMHEHHE

- HOH

- BUTAMHH

- HyKJICOTHU/I.

+ IMOJIHUIEITHUT

13. Jononnume evickazvieanue.

OHeprus akTUBALUK MTPEJCTABISAET COOOH ...

JHeprusi aKTHBallMM MpeaCTaBJsieT €000 pa3HOCTH 00lIedl JHePruM pearupyroIMX
MOJIeKYJI M JHEPIrHM BO30Y K/I€HHOT'0 IIepPeX0HOI0 COCTOSTHUS

14. Bubepume npasunvuuiii omsem

[Tponiecc pepMEeHTATUBHOTO KaTajln3a MOKHO YCJIIOBHO pa3/IeINTh Ha
-2 cTaguu

+3 craguu

-4 ctagun

-5 craguit

-6 cTagui

15. Bwibepume npasunvnoiii omeem

ITepBas cragus katanusa HE xapakrepusyercs Tem, 4To OHa
-HETIPOJIOJKUTENIbHA IO BpEMEHU

-aBHUCHUT OT KOHIIEHTpalluu cyOcTpaTa B cpejie

+BIsieTCA COOCTBEHHO KaTaau30M

-3aBHCUT OT KOHLIEHTpAIMU (pepMEeHTa B Cpelie

-3aBUCHUT OT CKOpOCTH TU(dy3uu cyocTpaTa K akTUBHOMY LIEHTPY (pepMeHTa

16. Buwibepume npasunvuuiii omeem

Oxcuopenykrassl KaTaIu3UPYIOT

+OKHUCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN BCEX TUIIOB

-[IEPEHOC TPYII aTOMOB OT JIOHOPHOW MOJIEKYJIBI K aKLIEITOPHOM
-THIPOJIMTUYECKOE PACIIEIIIIEHUE CBA3EH

-paciienyieHle cBsizeil croco0oM, OTIIMYHBIM OT THAPOIIN3a UM OKUCIICHUS
-B3aMMOIIPEBPAILIEHUs PA3TMUYHBIX H30MEPOB

17. Bubepume npasunvuuiii omeem

JIura3zel KaTaau3upyroT

~IIEPEHOC TPYIIT aTOMOB OT JOHOPHOM MOJIEKYJIBI K aKIIENTOPHOI
-TAIPOJIUTUYECKOEPACILETNIEHUE CBSI3EU

-pacIIemIeHne CBA3EN CIIoco60M, OTIMYHBIM OT THAPOJIN3a M OKHMCIIEHHS
-B3aMMOIIPEBPALIEHNUS PA3INIHBIX H30MEPOB

+06pa3oBaHKe CBA3EN B PEAKIUAX KOHIEHCAIMH [BYX COEMHEHMH ¢ yuacTuem ATD



18. Jononnume svickazvieanue.

3a cranmapTHyto eauHuIy akTuBHOCTH (E) nr060T0 epMeHTa MPUHUMAIOT TO KOJIUYECTBO €TO,
KOTOpOE ...

3a cranaapthHyo eqununy akTuBHocTH (E) 11000ro ¢epMeHTa NPUHUMAIOT TO KOJIUYECTBO
€ro, KOTOpoe KaTajJu3upyeT NpeBpalleHHe 0JHOr0 MUKPOMoJs cydcTtpata B 1 MMH npu
3a/IaHHBIX CTAHAAPTHBIX YCJIOBUSIX.

19.  Buibepume sce npasunvuvie omsemoi

AXTHBHOCTH (DepMEHTHOTO IperapaTa BBIPaKaeTCs B MUKPOMOJISIX cyOCTpara, B ONTHMAaIbHBIX
YCJIOBHSIX 3a | MMH NMpOpearupoBaBIIETro MO JeHCTBUEM

+1 M1 bepMEHTHOTO pacTBOpa

-1 kr (hepMeHTHOTO pacTBOpa

+1 r ¢pepMeHTHOTO Mpenapara

-1 kr ¢pepmMeHTHOTO Ipenapara

-1 1 pepmenTHOTO Mpemapara

20.  Bwibepume npagunvhbwlii omeem

Ecnu ¢pepmeHTHBIN npenapaT He COAEPKUT OauiacTa, TO €ro akTUBHOCTb BbIpayKaeTcs B
-MUKpOMOJIsiX (pepmenTta Ha | Mr Genka

-MUKpPOMOJISIX MPOJyKTa Ha 1 Mr ¢epmenTa

-MIJUTUMOJISIX cyOcTpara Ha 1 mMr epmenTa

+MuKpoMoIsix cyOcTpaTta Ha 1 Mr ¢hepmenTa

-MWJUTUMOJISIX (hepmenTa Ha 1 Mr Oenka

Buvibepume npasunvHwiti omeem

Ecnu ¢pepmeHTHBIN npenapaT coaepKUT 0aacT, TO ero aKTUBHOCTh BBIPAXKaeTcs B
-MUKpOMOJIsiX (pepmenTa Ha | Mr Genka

+MUKpoMOJIsIX cyOcTpaTa Ha 1 Mr Oernka

-MHUKpPOMOJISIX MpoyKTa Ha 1 Mr ¢hepmeHTa

-MUIJTUMOJISIX cyOcTparta Ha 1 Mr ¢pepmeHTa

-MHUKpPOMOJISIX cyocTpaTa Ha 1 Mr ¢pepmeHTa

21. Bwibepume npasunvhwiii omeem

AKTUBHOCTh YCJIOBHOTO (PEPMEHTHOrO TIpenapara — CpPEIHssl YCTOMYHUBYIO aKTHBHOCTH
OCHOBHOTO (pepMEHTa B CTAHJIAPTHOM YCJIOBHOM Mpernapare, J0CTUraeMas B

-1a00paTOPHBIX YCIOBUAX

-pooupKe

-OIIbITE

+TIpOU3BOICTBEHHBIX YCIOBUAX

-KoJ10e

22. Jlononnume vickasvieanue.

AKTHUBHOCTB YCJIIOBHOTO ()€PMEHTHOTI'O Mpenapara — ...

AKTHBHOCTH YCJOBHOIO (pepPMEHTHOI0 Npenapara — CpeAHsAs YCTOMYMBYI aKTHBHOCTh
OCHOBHOIo ¢epMeHTa B CTAHJAPTHOM YCJIOBHOM Ipenapare, [0CTUraeMass B
NMPOM3BOACTBEHHBIX YCJI0BUAX

23.  Buibepume npasunvHbvlii omeem
VcnoBHas ToHHA (PEPMEHTHOTO MpenapaTa — 3T
-1 r npemnapara co CTaHAapTHON aKTHBHOCTBIO



-1 kr mpenapara co cTaHAapTHONW aKTUBHOCTBIO
+1 T npenapara co cTaHAAPTHON aKTUBHOCTHIO
-0,5 T npemnapara co cTaHJapTHON aKTUBHOCTBIO
-5 T mpenapara co CTaHIapTHOW aKTUBHOCTHIO

24.  Bwibepume npasunvHbwlii omeem

Jns mepecdyera BbIpaOOTAaHHONH TOBApHOM NPOAYKIMH B YCIOBHBIE TOHHBI IOJIB3YIOTCA
cooTHoIeHueM, rae My — Macca yciaoBHOro npenapara; M, — Macca TOBapHOTo Ipenapara; Ay
— AaKTUBHOCTH YCIIOBHOTO TipenapaTta; A¢) — (akTuueckas akTHBHOCTh TOBApHOTO IIperapara.
_My: (Ay A(b)/ MT|

+My= (M: Ad)/ Ay,

-My= Ad/ Ay,

-My=M./ Ay,

-My= (M: Ay)/ A,

25 ﬂOnOJlHume 6blCKA3blBAHUE.

CrangapTu3aiueid Ha3bIBalOT OMEPAITHUIO TIO ...

Cranaapru3anueil Ha3bIBalOT ONEPalMI0 1O JA0BOJAKEe AaKTHBHOCTH TMpenapara /o0
cranaaptHoii, onpenenseMoil 'OCT niau TexHMYeCKUMHU YCJI0BUSAMM.

26.  Buibepume npasunvnwiii omeem

NmMmoOunm3arius GepMEHTOB — 3TO

+mepeBoJ; MX B HEPACTBOPUMOE COCTOSHHE C COXpaHEHHEM (YaCTHYHBIM WM ITOJHBIM)
KaTaJIMTUYCCKOW aKTHBHOCTH

-[IEPEBO/] UX B HEPACTBOPHMOE COCTOSTHHE 0€3 COXpaHEHHs KaTaTMTHYeCKOW aKTHBHOCTH
-paciierieHre epMEeHTOB

-CHUHTE3 (PepPMEHTOB

-CIIMBaHUE UX C CyOCTpaToOM

27. Bwibepume npagunvHwlii omeem

K ¢epmentam pacturensHoro npoucxoxaenust HE ornocutcs
-aMHuJIa3a

+peHuH

-nanavH

-OpomernauH

-punun

28.  Buibepume npasunviwiii omeem
OcoOeHHOCTD ToJTyuyeHus: GPEpMEHTOB MUKPOOHOIO Ipoucxoxaenus, koropas HE otHocures k
UX IpEeuMylIiecTBaM
- CpeaH OTPOMHOTO KOJIHMYECTBa MHKPOOPTaHM3MOB JIerde HaWTH HEOOXoIuMble (pepMEHTHBIC
KOMILJIEKCBI
- BO3MOXHOCTh TIONy4eHHUS (EPMEHTOB B JIOOBIX KOJHMYECTBAX W3-3a CIIOCOOHOCTH
MHUKPOOPIaHU3MOB PacTy Ha JICIIEBBIX MUTATEIBHBIX Cpeax
-BO3MOKHOCTh ~ TOBBIIICHUS ~ OWOCHHTE3a  (EPMEHTOB C  TIOMOIIBIO  IONyYSHHS
BBICOKOTIPOJYKTUBHBIX MYTaHTHBIX ()OPM MUKPOOPIaHU3MOB

+ne3uHTerpaus OHOMacchl MUKPOOPTaHI3MOB TIepe/1 BBIIETICHHEM dHA0(EPMEHTOB
-BO3MOKHOCTh TIOBBIIICHUsI OMOCHMHTE3a (EPMEHTOB H3-3a CIIOCOOHOCTH MHMKpPOOPTraHM3MOB
OBICTPO aTANITUPOBATHCS K HOBBIM HCTOUYHUKAM ITATAHHS

29. Jonoanume svickazvisanue.



Cy0OcTpaTHast ceriupuIHOCTh PEPMEHTOB — 3TO ...
CyoOcTparHast cneuu(UYHOCTH (PEPMEHTOB — 3TO CMOCOOHOCTH (pepPMEHTOB M30MpPaTeJIbHO
JAeficTBOBATH HA Cy0CTPaT, ONpeleJIsiTh MYTh ero NpeBpalieHus.

30.  Buibepume npasunvuviii omeem

CyOcTpatHas crnenu(puIHOCTh (EPMEHTOB — AITO CHOCOOHOCTH (EPMEHTOB H30HMpaTEIHLHO
JICCTBOBATh HA

-TIPOJTYKT

-pyroit hepmMeHT

+cyOcTpar

-MHKPOOPTaHU3M

-KJIETKY

IIpakTnyeckune 3aHATHA

[Ipaktuyeckas pabora Nel depMeHTaTHBHBI THUAPOIU3 N-alETHIIATIAHUHA: TPUMEp
IKOJIOTNYECKU 0€30M1acHOro Mpouec-bca

IIpakTryeckas padora Ne 2 [lonydyeHnue 6-aMMHONEHUIMIITIAHOBOW KMCIOTHI THIPOIU30M
OCH3WINEHULMWJIMHA € TOMOUIbI0 MNEHULIMWUIMHALWIA3b, MMMOOUIM30BAHHOW IOJIMAKPH-
JIJAMUJTHBIN T'e€JIb

IIpaktuyeckas pabora Ne3. OmpeneneHue KUHETHYECKUX IapaMEeTpPOB OKUCIEHUS O-
(deHnneHmaMmuHa reMorjioOMHOM B IIPUCYTCTBUM NIEPEKUCH BOIOPOAA

[IpakTnueckast pabora Ned4. 3aBUCMMOCTh HayaJIbHOW CKOPOCTU PEAKLUU OKHUCIEHUS O-
@®JIA oT BpeMEeHH 1 KOHLIEHTPAIIUH TeMOTII00NHA

[IpakTuueckas padora Ne5. 3aBUCMMOCTh HayaJIbHOW CKOPOCTU PEAKLUU OKHUCIEHUS O-
®JIA ot BenuuuHd pH

IIpakTryeckas pabota Ne6. 3aBUCMMOCTh HauyalbHON CKOPOCTH PEAKLIMU OKUCIIEHUS O-
®JIA OT KOHLIEHTPALMK IEPEKUCH BOJOPOIA

[IpakTryeckas pabora Ne7. 3aBHCHMOCTh HauyalbHOM ckopocTu okucieHus o-OIA ot
KOHIIEHTpaluu cyocTpara

Tembl 11 npe3eHTALMN

1. Co3nanue u NpoU3BOACTBO MPAKTUYECKUX (PEPMEHTOB.

2. IlepcneKTHBBI pa3BUTHS YH3UMOJIOTHH.

3. Drtamnbl pa3BUTHS YH3UMOJIOTHH.

4. Pubo3uMbl — KaTanu3atopbl HEOENKOBOW MPHUPOIBI: pa3HOOOpasue, CTPYKTYpHBIE

0COOEHHOCTH M MEXaHU3M JIeHCTBHS

5. MHcnonw3oBaHue pepMEHTOB B CEIBCKOM X03HCTBE U MPOMBIIIJIEHHOCTH.
®epMeHThI B MEAUIIMHE: SH3UMONATOJIOTUH, SH3UMOANATHOCTUKA U SH3UMOTEpaIusl.
depMeHTHI KaK MapKephl CyOKJIETOUHBIX (paKIuil.
MeTo/b1 BbIACTIEHUS M OYUCTKH (PEPMEHTOB.

© o~

MeTtoas! onpenenenns GepMeHTaTHBHON aKTUBHOCTH.

10 Mertoabl onpeeneHnss aMUHOKUCIIOT B aKTUBHOM LIEHTpe (PEPMEHTOB U yCTaHOBJICHHUS
UX POJIU B KaTAJIUTUYECKOM JEHCTBHUHU.

11. Wcnonb30BaHuEe T'€HHOMHXCHEPHBIX METOAOB ISl ONpeAeTeHUs aMHHOKUCIOT B
aKTUBHOM IIeHTpe (epmeHTa. HampaBieHHbIN MyTareHes.

12. CrtpykTypa, MEXaHU3M JICHCTBUSI U PETYIISINS aKTUBHOCTH (DEPMEHTOB.

13. AxTHBanMs ¥ MEXaHHU3M JCHCTBUS MHUIIEBAPUTEIFHBIX TPOTEOTUTHIECCKUX (PEPMEHTOB.



14. Kackanx akTuBanuu (pakToOpoB CBEPTHIBAHUS KPOBH.

15. Ucrounuku ¢epmentoB. Haxoxnenne ¢(epMEeHTOB B TNPUPOAHBIX OOBEKTaX,
nokanm3anusi epMEHTOB B KJIETKE.

16. buocunte3 pepmentos. [locrrpancnsinuonnas moaudukarus. Coopka GepMeHTOB.

17. CrabunbHocTh (epmenToB. JlenaTypauuss M HMHaKTUBanus (GepmeHToB. [IpuHIUTIBI
crabmimm3anuu HepMEeHTOB.

18. Xumunueckas mogudukanus pepMeHToB. Buabl (hepMEHTHBIX MpenapaTosB.

19. [puknanHas uHXEHEpPHas SH3UMOJOTHS, OCHOBHBIC HAIIPaBJICHUS Pa3BUTHUS U 00JIACTH
MPAKTUYECKOT0 UCIONIB30BaHuUs (DEPMEHTOB.

20. mmoOHIM30BaHHbIE (bepMeHTHI. MeTtopl UMMOOHITN3AINH. CaoiicTBa
UMMOOHMIIN30BaHHBIX ()EPMEHTOB.

21. Ilpumenenue pepMEHTOB B XUMUYECKOM CHHTE3E.

22. mmyHO(EpMEHTHBIN aHATU3.

23. buoceHcopsl.

24. Vmxenepust OMOKATAIN3aTOPOB M OMOKATATUTUYECKUX CUCTEM.

7.3.1.2 [ns NPOMEXKYTOYHOro KOHTpoJsisi mo komnerenuun [IK-4 Cnocoben
pa3pa6aTI)IBaTI) TCXHOJIOTHU NIPOU3BOJACTBA, IMPCAJIOKCHUSA 110 OITUMHU3ALUA 6I/IO-HpeHapaTOB C
YUeTOM OMOXUMHUYECKUX XapaKTCPHUCTHUK

Bonpocsl qi1s 3a4yera

1.  Xumuueckas npupona ¢pepmeHTOB. MonekynspHas Macca (PepMEHTHBIX OEJKOB.
OpHO- M JBYXKOMIIOHEHTHBIE (epMeHThl. KodepMeHTbl M NpocTeTHYECKHE TIpYHIbl, HX
BaXHEHILINE IIPEICTaBUTEIIN.

2.  Kparkue ucropuueckue CBeCHHs O pa3BUTHH SH3UMOJIOTHU

3. Tepmoannammuueckue XapakTepUCTUKU (pepMEHTATUBHOM peakiuu. OnpenencHue
U3MCHCHUA CBO60)1HOI\/'I OHCPIrvH, OHTAJIBIIMK W OHTPOIIUH. 3HaueHne DTHUX BEIUYHH JIIs
MOHUMAaHUs JeHCTBUS PEPMEHTOB

4.  Pa3nuuHble YPOBHU CTPYKTYPHOW OpraHu3allMd (PEPMEHTOB M 3HAUYEHUE UX JUIS
(epMEeHTaTUBHOIN aKTUBHOCTH.

5. Kparkue ucropuueckue CBEACHUS O pa3BUTHH SH3UMOJIOTUHU (3Tan) XuMudeckas
UMMOOHIH3aIMs (PepMEHTOB

6.  AKTHBHBIM LIEHTp (EpMEHTOB, €ro CTpoeHue M (GyHKIUsA. MeToabl H3ydeHus
CTPOEHHS aKTUBHOTO LIEHTPA.

7.  TlocmemHue  JOCTHKEHUST B  W3yYeHUHW  (PEpMEHTOB. 3HaueHue padoT
OTEUYECTBEHHBIX YUEHBIX B Pa3BUTUH SH3UMOJIOTHH.

8.  dusuueckas UMMOOMIH3AIUS PEPMEHTOB

9. 3HaueHue TPETUYHON CTPYKTYphI B POPMHUPOBAHUHU aKTUBHOTO LeHTpa. ['umnoresa

Komnanaa 06 HHAYIIUPOBAHHOM CTPYKTYPHOM COOTBETCTBUHU.

10. 3aBHCHMOCTH CKOPOCTH (DEpMEHTATUBHON pEaKIMU OT KOHIIEHTPALlUU cyOcTpaTa.
YpaBHenne Muxasnrca-MeHTeHa U €ro aHaIu3.

11. Knacc nua3

12. OOmee mpeacTaBieHUE O MEeXaHU3Me JielcTBUs GepMeHTOB. OOIIee MOHIATHE O
KaTajause.

13. CHmwKeHHe >HEpPrUM aKTUBHOCTH MpH (EPMEHTATHBHOM KaTaln3e. DHEPTHUs
AKTHBAIIMU B Pa3TUYHBIX (PUIIOTEHETUYECKHUX TPYIIax OpraHU3MOB.



14. bBuonorudeckas poiab GEpMEHTOB.

15. Kunacc rugpomnas.

16. ®epment-cyOcTpaTHBI KOoMIUIeKCc. CBs3M, y4acTBYIOIIME B €ro OOpa30BaHMU.
JlokazarenbcTBa 00pazoBaHust (pepMEHT-CyOCTPaTHOTO KOMILIEKCA.

17. 3naueHue u3y4eHUs KUHETUKU (pepMEHTATHBHBIX peakiuil. OCHOBHbBIC MOHATHUS
dbepmeHTaTUBHON KMHETUKH. CKOPOCTh peakiuu. 3aKoH JercTBHs Macc. KoHCcTaHTa CKOpOCTH
pEaKIHH.

18. Kunacc nuras.

19. OOwmwuii KUCIOTHO-OCHOBHOM Kartanu3. KoBaneHTHbI kaTanu3. CBs3bIBaHUE
cyOctpara B "HanpsokeHHON KoHpurypaun'. D¢ dexT cOMKEeHUs 1 OPHESHTAIHH.

20. Dwueprus aktuBanuu. VM3meHneHne cBOOOAHOI PHEPrUU AJIS PEAKIUU PA3TUUHBIX
THUIIOB.

21. OmpenencHue SHEPTUM AKTUBAIUM JJI OTACIBHBIX CTaAWi MpeoOpa3oBaHUs U
pacriaga (pepMeHT-cyOCTpaTHOrO KOMILIEKCA.

22. IlomydeHue KpUCTAJUIMYECKMX IIpenaparoB ¢epmeHToB. Kpurtepuit 4ucTOTHI
(epMEeHTAaTUBHBIX NPENapaToB.

23. Ocobennoctu (hepMEHTATUBHOTO JEHCTBUS.

24. TlonsTHe KOHCTaHTHI MHXadnca U MaKCUMAJIbHOW CKOPOCTH, UX 3HAYCHUS NPU
UCCIICIOBAaHUH MeXaHU3Ma (pepMEHTATUBHBIX PEAKIIUK, METO/IbI X OTPEACICHUS.

25. Kiacc m3omepas.

26. OO0mas xapakTepuCcTHKa HyKJiea3. Peakiuu, kaTanu3upyembie pHOOHYKIICa3aMHU.

27. MexaHu3Mbl ABYXCYOCTpaTHBIX (DePMEHTATUBHBIX PEAKIIHIl.

28. IlpeumyiiecTBO MMMOOMIN30BaHHBIX (pepmeHToB. Hocutenu, npuMeHnsemble s
UMMOOMIN3auu (PEpMEHTOB.

29. OOpatuMble KOHKYPEHTHbIE HHTUOUTOPBI.

30. CneuuduuHocts neiicTBUS PEPMEHTOB.

31. WMsodepmentsr. DepMeHTHAsS cucTeMA.

32. CrpoeHHe aKTHBHOTO IIGHTpa W MEXaHU3M THUIPOJIMTHYECKOTO JEHCTBHUS
JIU30I1Ma.

33. HHarubupoBanue (hepMEHTATHBHON pEaKIMK CyOCTPATOM M MPOIAYKTaMH.

34. IlpaBuia paboTsl ¢ pepmeHTamMu. XpaHeHHe pepMEOHTHBIX penapaToB.

35. Tpancoepaznas pyHKIMS IU30LUMA.

36. BuusHue TemnepaTypbl Ha CKOPOCTh ()ePMEHTATUBHBIX pPeaKIuii.

37. Meroasl uccnenoBaHus (HepMEHTATHUBHOTO JEHCTBHS B KHMBOM KJIETKE U €€
OTJENBHBIX CTPYKTYPHBIX AJIEMEHTAX.

38. Tunmsr peaKImid, KaTaJIn3uPyEeMBIX HUKOTHHAMH/IMHYKJICOTHTHBIMHU
nerugaporenassl. Poib kodpepmeHnTa u 0eIKOBOM YacTH.

39. Tlonstum "uHrHONTOP", KIIACCH(HUKAIMSI HHTHOUTOPOB.

40. Hcnonb3oBaHue UMMOOWIN30BAaHHBIX (hepMeHTOB B MIH)KeHepHas SH3UMOJIOTUSI.

41. CrpoeHHe aKTUBHOTO IIEHTPA U MEXaHU3M JeHCcTBUS (IIaBUHOBBIX (DEPMEHTOB.

42. llpumeHeHue GpepMEHTOB B MeAULIMHE. "MonekynspHbie" O0Ie3HH.

43. Kiacc okcumopeykras.

44. CrepeoxuMuyeckas CHelUPUIHOCTb JEHCTBUS (EPMEHTOB.

45. OOpartuMble  HEKOHKYpeHTHble  MHruourtopbl.  OmpeneneHue  KOHCTaHT
MHTHOMPOBAHUS.

46. Merobl OYUCTKU (PEPMEHTOB.



47. KosanentHas mogudukaius GpepmeHToB. [IpodgepmeHTsI

48. BnusHuE KOHIEHTpAMU BOJOPOAHBIX HOHOB Ha CKOPOCTh (PEpMEHTATHUBHBIX
peaKuui.

49. OmnpeneneHne KOHCTAHT JUCCOIMALMN HOHOT€HHBIX TPYII aKTUBHOTO LIEHTPA.

50. Meroas! uzyueHus pepMEeHTATHBHON aKTUBHOCTH.

51. Ammoctepuueckas peryJsius akTHBHOCTH (DEpPMEHTOB

52. Hcnonb3oBanue (epMEHTOB B IPOMBIITUICHHOCTH.

53. Kunacc tpancdeppas.

54.  PoJib TOPMOHOB B PETYJISAINNA aKTUBHOCTH ()EPMEHTOB.

55. 3nauenme wuccnemoBanus pH Ha ckopocTh (pepMEHTATHBHBIX peaKIUil.
Bo3MosxHBIE MEXaHH3MBI 3TOTO BIUSHHUSL.

56. VIMMoOunmu3oBaHHBIE (PEPMEHTHI.

57. OOmiee npeacTaBiIeHNEe O MEXaHU3Me JeHCTBUS (PEPMEHTOB.

58. Poub CyOKJIETOUYHBIX KYJABTYp B pPeryisiuu aeictBus GpepmenToB. OOpaTUMOCTh
necTBUs PepMEHTOB. AHTU(DEPMEHTHI.

59. depmeHTHI B CeNBCKOM Xo3stiicTBe. VHkeHepHas sH3uMoJorus. [lepcrnekTHBbI
UCTIOJIb30BaHUsT (PEPMEHTOB.

60. KodepmeHTHI 1 TPOCTETHYECKUE TPYIIIbI, UX BAKHEHUIIINE MTPEICTABUTEIH.

7.4 MeToauyeckue MaTepuaJibl, onpeaeisoiue Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHIi ¥ HABBIKOB, M ONbITA /I€ATEJIbHOCTH, XapPaKTePU3YIOIIUX 3Tanbl (JOPMUPOBAHUS
KOMIIETeHIM A

KoHTpoib OCBOEHMSI TUCLUIUIMHBI M OLIEHKA 3HAHUN OO0y4aromuxcs MO JUCLUIUIMHE
npousBoautcst B coorBercTBUM ¢ ITn KyOI'AY 2.5.1 «Tekyumili KOHTpOJb yCIIEBAEMOCTH U
IIPOMEXKYTOUHAs aTTeCTallus 00yJaroIInXCsl.

3ammTa npaKkTH4ecKoii/1a00paTopHOi padoThl

[IpakTryeckas paboTa NPOBOJUTCS C LIETbIO:

— DKCHEPHUMEHTAJIbHOIO TMOATBEPKACHUS M MPOBEPKU CYIIECTBEHHBIX TEOPETUYECKUX
I0JIOKEHUH, 3aKOHOB, 3aBUCUMOCTEM;

— (GOpMUPOBAaHHSA NPAKTHUYECKUX YMEHHM W HaBBIKOB OOpalleHHs € pa3IuYHbIMU
npubopamy, ycTaHOBKaMHM, Ja0OpaTOpPHBIM OOOpYAOBaHHEM, ammapaTypoil, KOTopble
MOTYT COCTaBJIATh YacTh MPO(PECCHOHAIBHOIN MPAKTUYECKON MMOATOTOBKY;

— (opmupoBaHus Uccae10BaTENbCKUX YMEHUH (Ha0II01aTh, CPABHUBATH, aHAJTU3UPOBATD,
YCTaHABIIMBATh 3aBUCUMOCTH, JI€JIaTh BBIBOJABI U 0OOOIIEHHUS, CAaMOCTOSTENBHO BECTU
uccieoBaHue, ohopMIATh pe3yIbTaThl).

KoHTponb U olieHKa pe3ylbTaToB BBHIMOJHEHHUS OOYYaIOUIMMUCS MPAKTHYECKON pabOoThI
HampaBlIeHbl Ha 0000IIeHHe, CUCTeMaTH3allMio, YIIyOJieHHe, 3aKperIeHHe MOoJy4yeHHBIX
TEOPETUYECKUX 3HAHUH MO0 KOHKPETHBIM TeMaM JIUCLUIUINH; (OpPMHUPOBAHUE YMEHUIN PUMEHSTh
MOJIy4YE€HHBIE 3HAHUS Ha MPAKTHKE, peai3aliio eIMHCTBA MHTEJUIEKTYalbHOW U MPaKTHYECKOM
NEeSTeIbHOCTH; Pa3BUTHE UHTEIJIEKTYaJIbHBIX YMEHHUH y OyIyIIHUX CIIEIUANINCTOB; BEIPAOOTKY NPHU
pelleHnH TOCTaBJICHHBIX 3aJad TakuX MNpo(ecCHOHATBbHO 3HAYUMBIX KauecTB, Kak
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOPUYECKAsi MHUIIMATUBA, & TAK)KE HA Pa3BUTHUS
o0mux u QopMupoBaHUE MNPOPECCHOHATBHBIX KOMIIETEHIIMHA, OmNpeAeraEHHbIX paboueit
IporpaMMoil yueOHOH TUCIUIITUHBIL.

JUist KOHTPOJISL ¥ OLIEHKU PE3YJIbTATOB BBIMOJIHEHUS CTYyJE€HTaMU MPAKTUYECKO paboThI
UCTIOJIB3YIOTCS TakKe (GOPMBI M METOJIbI KOHTPOJIS, KaKk HaOJto/IeHne 3a paboTol o0yJaromuxcs,



aHAJIU3 PEe3yNbTAaTOB HAOMIOJEHUS, OLIEHKAa OTYETOB, OIEHKA BBIMOJIHEHHS HHIMBUIYaTbHBIX
3aJJaHuH.

3amuTa MpaKTUIecKord pabOThl MPOBOAUTCS MO KAKIOW padoTe B OTJACIHHOCTH B BHUJIC
WHJUBUIYaJIbHOTO COOECEOBAHUS C KaXJbIM CTYJEHTOM IO TEOPETHUYECKOM M MPaKTUYECKOU
YaCTH BBIITOJHEHHOH pabOTHI, a TAKXKE MO TaHHBIM U pe3ylbTaTaMm 0(opMIIeHHOTo oTueTa. OTBETHI
Ha MOCTaBJIEHHbBIE BOMPOCHI CTYACHT JAeT B YCTHOU (hopme.

Kpurepun oueHuBaHusl YPOBHS 3alIUTHI MPAKTHYECKOH/J1a00paTOPHO padoThI IIpU
YCTHOM OITpOCE:

OrneHKa «OTJIIMYHOY» CTaBUTCS, €CIM CTYIEHT: 1) MOJHO M3JlaraeT W3y4eHHbI MaTepuall,

JIaeT TPaBUIBHOE OMPE/IEICHUE SI3bIKOBBIX MOHATHIA; 2) 0OHapyKMBAeT MOHUMaHKHE MaTepHaa,
MOXET 000CHOBATh CBOM CYXKICHHS, IPUMEHUTH 3HAHUS Ha MPAKTHKE, IPUBECTH HEOOXOTUMbBIE
IIPUMEPBI HE TOJIBKO IO JINTEPATYPE, HO U CAMOCTOSTEIBHO COCTABJICHHBIE; 3) U3IaracT MaTepHua
II0CJIEZI0BATENBHO U MPABUIIBHO C TOUKU 3pEHUS] HOPM JIUTEPATYPHOTO SI3bIKA.

OneHka «XOpowo» CTaBUTCS, €CIN CTYICHT HAacT OTBET, YNOBJICTBOPSIIOLIMI TEM JKe
TpeOOBaHUAM, UTO U AJIS OLIEHKU «5», HO JomycKaeT 1-2 ommnOKH, KOTOpbIE caM e UCIPABIISET,
u 1-2 HesroueTa B NOCIEI0BATEIBHOCTH U SI3bIKOBOM O(DOPMIIEHUU U3J1araeMoro.

O1leHKa «YJOBJIETBOPUTENILHO» CTABUTCS, €CIM CTYJEHT OOHApyKMBAaeT 3HAHUE MU

NOHMMAHUE OCHOBHBIX IIOJIO)KEHUU JaHHOM TeMbl, HO: 1) M3maraer Marepuang HENOJIHO U
JIOTTYCKaeT HETOYHOCTH B OIpEAENCHUU TMOHATHH niau (GopMynHpOBKE MpaBUil; 2) HE yMeEeT
JOCTaTOYHO TITyOOKO M JI0Ka3aTeNIbHO 000CHOBATH CBOM CYKICHUS M IIPUBECTH CBOU MTPUMEPHI; 3)
u3JaraeT MaTepuall HENOCIEIOBATEIBHO M JIOMYCKAeT OIMMOKH B SI3BIKOBOM O(OpPMIICHUH
U3J1araeMoro.

O1leHKa «HEeyJIOBJIETBOPUTEIbHO» CTABUTCS, €CIM CTYAEHT OOHapy)XMBAaeT HE3HaHUE
OosbIICH YacTH COOTBETCTBYIOIIEIO pasjesia M3ydyaeMoro MaTrepuala, JIOIycKaeT OLIMOKH B
(bopMyIHMpOBKe ONpEesICHUI 1 MPaBUIl, HCKAXKAIOLIUE UX CMBICH, OECIIOPSIOYHO U HEYBEPEHHO
nznaraer Marepuai. OneHKa « Hey10BJIETBOPUTEIbHO)» OTMEUYAET TAKUE HEJOCTATKU B IO OTOBKE

CTYACHTA, KOTOPBIC MABJIIOTCA CCPLE3HLBIM TMNPCHATCTBUEM K  YCIICHIHOMY  OBJIAACHUIO
MOCJICAYIOIIUM MAaTCPUAJIOM.

IIpe3entanus
[Ipe3eHTanmss — 3TO KpaTKoe H3I0KEHUE, MPEIACTABICHHOE B BUIE MYJIbTUMEIHITHBIX

CIAlIOB C COJAEp)KaHUEM U pe3ylbTaTaMH HWHAUBUIYATbHON yueOHO-MCCIIEI0BATEIhCKON
JESITEIIbHOCTH, UMEET PerliaMeHTUPOBAHHYIO CTPYKTYPY, CoJiep:kaHne U ohopmIIeHHE.

3ajaun MHE3EHTalUu:

- ®opMHUpOBaHUE YMEHHI CaMOCTOSTENIbHON pabOThI CTYIEHTOB C ICTOYHUKAMU JIUTEPATYPHI,
UX CUCTeMaTH3allNs;

- Pa3BuTHE HABBIKOB JIOTHYECKOTO MBIIIJICHUS,

- YriyOneHue TeopeTH4ecKuX 3HaHUM Mo MPoOIeMe UCCIIeTOBAHUS.

KputepusiMmu oleHKH Tpe3eHTAIMM SBISIOTCA: HOBHM3HA TEKCTa, OOOCHOBAHHOCTH
BBIOOpPAa HCTOYHUKOB JIUTEPATyphl, CTEIEHb PACKPBITUS CYIIHOCTH BOMPOCA, COOIOECHUS
TpeboBaHMil K 0(OPMIICHHUIO.

OlleHKa «OTJIWYHO» CTABUTCS, €CJIM BBIIOJHEHBI BCE TPeOOBaHUS K TMPE3CHTAIHH:

o0o3HavyeHa mpobiieMa 1 000CHOBaHa €€ aKTyaJIbHOCTD; C/IeJIaH aHaJIN3 Pa3InYHbIX TOUEK 3pEHUs
Ha paccMaTpUBAEMYIO POOIIEMY U JIOTHYHO U3JI0KEeHA COOCTBEHHAS TIO3HIUS; CHOPMYITUPOBAHBI
BBIBOJIbI, TEMa PACKPBITA IOJHOCTBHIO, BBIAEPKAH 00BEM; COOIIIOICHBI TPeOOBaHUS K BHEIIHEMY
0(OPMIICHHUIO.



O1eHKa «XOPOIIO» — OCHOBHEIC Tpe60BaHI/IH K IMPE3CHTAlMU BLIIMOJIHCHBI, HO IIPHU 3TOM

JIOMYIIEHbBl HEeNOouYéThl. B  YacTHOCTH, HMMEIOTCS HETOYHOCTH B M3JIOKEHHHM MaTepuana;
OTCYTCTBYET JIOTUYECKasi MOCIEI0BATEIBHOCT B CYXKJICHHIX; HE BbIIEpKaH 00BEM; MMEIOTCS
yIIyIIeHUs B 0(OPMIICHHUH.

O1leHKa «yJIOBJIETBOPUTEIBHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIJICHHUS OT TPeOOBaHUI

K IIPEC3CHTAallUN. B wacTtHOCTH: TeMa ocBelcHA JIUIIb YaCTUYHO, JOIMYHICHBL (baKTI/I‘ICCKI/Ie OIINOKHU
B COACPKaHNH, OTCYTCTBYIOT BBIBO/IbI.

O11eHKa «HEYJIOBICTBOPUTEIILHOY) — TEMa MMPE3CHTAaIMU HE PACKphbITa, O6H3py>I(I/IBaeTCH
CYIIECTBCHHOC HCIIOHUMAHUE HpO6JICMBI HJIN IPE3CHTAM HE IIPCACTaBJICHA BOBCE.

TecrupoBanue

OneHka «OTJIMYHO» BBICTABIIAETCS MPU YCIOBUU MPABUILHOTO OTBETA CTYJICHTAa HE MEHEee
yeMm Ha 85 % TECTOBBIX 3aJJaHUMH.

OrneHKa «X0pouIo» BHICTABISETCS MPU YCIIOBUU PABUIBHOTO OTBETA CTYJEHTA HE MEHEee
yeMm Ha 70 % TecTOBBIX 3aaHHI.

OneHka «y/AOBJIETBOPUTELHO» BBICTABISETCS TMPU YCIOBHM IPABUIBHOTO OTBETa
CTyJeHTa He MeHee yeM Ha 51 %.

OneHka «HeyI0BJIe€TBOPUTEIbHO» BBICTABISIETCS MPU YCIOBUU IMPABUJIBHOTO OTBETa
cTynenta Menee yeM Ha 50 % TeCTOBBIX 3aJjaHUM.

Kpurepun oueHku Ha 3auer

OueHKH «3a4Te€HO» M «HE3AaYTEeHO» BBICTABIIOTCS 110 JIUCHHUILIMHAM, (OPMOI
3aKJIFOUYNTEIBHOIO KOHTPOJII KOTOPBIX SBJsieTCs 3a4yeT. IIpu 3ToM OlleHKa «3auyTeHO» OJIKHA
COOTBETCTBOBATh IapaMeTpaM Jit000H U3 MOJOXKHUTENIbHBIX OLEHOK («OTJIMYHO», «XOPOIIOY,
«YIOBIIETBOPUTEIBHOY), @ «HE3aYTEHO» — MapaMeTpaM OLIEHKH «HEYJIOBIETBOPUTEIBHOM.

OneHka «OTJMYHO» BBICTABISIETCS 00yUaroeMycsl, KOTOpbIH 00J1a1aeT BCECTOPOHHUMU,
CHCTEMATH3MPOBAHHBIMA M TJyOOKMMH 3HAaHMSIMM Marepuaiga ydeOHOW MIporpamMMbl, yMeeT
CBOOOJTHO BBIMOJHATH 33J[aHUs, IPEyCMOTPEHHbIE yueOHOM MpOrpaMMoii, yCBOMI OCHOBHYIO U
03HAKOMUWJICS C JOMOJIHUTENIbHOM JINTEPATYypOil, peKOMEH1I0BaHHOM yueOHO! mporpamMmoii. Kax
IpPaBUJIO, OIIEHKA «OTJIMYHO» BBICTABISETCA OOYYalOLIEMYCsl YCBOMBIIEMY B3aMMOCBS3b
OCHOBHBIX [MOJIO)KEHUH W TOHSTUHA JUCHMIUIMHBI B HX 3HAYEHMM JUIs TNpUHoOpeTaeMoil
CHELHaTbHOCTH, TNPOSIBUBILIEMY TBOPYECKME CHOCOOHOCTH B TOHUMAaHUHU, W3JIOKEHUM U
HCIIOJIb30BaHUU y4e€OHOro Marepualia, MpaBUJIbHO OOOCHOBBIBAIOIIEMY MPHUHSTHIE pPELIEHUS,
BJIAJICIOIIEMY Pa3HOCTOPOHHUMHM HaBBIKAMU U MIPUEMaMU BBIIIOJHEHUS IPAKTUYECKUX paboT.

OneHka «XOpomIo» BBICTaBIsETCS 00ydaroleMycsi, oOHapyXUBLIEMY IOJTHOE 3HaHHE
Marepuaja y4eOHOH NpOrpaMMbl, YCIIEHIHO BBIMOJHAIOMIEMY IPEIyCMOTPEHHbIE Yy4eOHOMH
IIpOrpaMMoOM 3aJjaHus, YCBOMBLIEMY MaTepHall OCHOBHOM JINTEpPATypbl, PEKOMEHJIOBAHHOMU
yueOHoll mporpammoi. Kak mnpaBuio, OLEHKA <«XOpPOIIO» BBICTABIsETCA OOydaromeMmycs,
MOKAa3aBIIEMYy CHCTEMAaTHU3MPOBAHHBIM XapaKTep 3HAHUW M0 JUCLUMILIMHE, CIIOCOOHOMY K
CaMOCTOSITEJIbHOMY TOINOJTHEHUIO 3HAHUN B XOJie JajbHelIIeld yueOHOH U nmpodeccnoHaIbHON
JEATEIbHOCTH, IPAaBUJIBHO MPUMEHSIONIEMY TEOPETHUYECKHE TIIOJOKEHHUSI IIpU PELICHUN
NPAaKTUYECKUX BOINPOCOB M 3ajJad, BIAJCIOIIEMy HEOOXOIUMBIMH HAaBBIKAMH M TpHEMaMHU
BBITIOJTHEHUSI PAKTUYECKUX padoT.

OneHka «y/l10BJIeTBOPUTEIbHO» BBICTaBIAETCS OOyyaromeMycs, KOTOPBIH IoKa3al
3HaHWE OCHOBHOT'O MaTepuajia yueOHOW MporpaMMbl B 00bEME, TOCTATOYHOM M HEOOXOIUMBIM
JUIs TaibHENIIel yaeObl U MpeICTOAIIeH padOoThI MO CIIEUATIbHOCTH, CIIPABUIICS C BBIMOJIHEHUEM
3aJjaHul, TPEeIyCMOTPEHHBIX Yy4eO-HOM mporpaMMoil, 3HaKOM C OCHOBHOM JHTEpaTypoH,
peKOMEeH/I0BaHHOM y4yeOHOW mporpammoii. Kak mpaBuio, OIeHKa «yJOBIETBOPUTEIHHO
BBICTABIIIETC OOy4arouiemMycs, JOMYCTUBUIEMY IMOIPEUIHOCTH B OTBETaX Ha HSK3aMEHE WU
BBINOJIHEHUH 3K3aMEHAIIMOHHBIX 33/1aHui, HO o0sajaromeMy HeoOXOAMMBIMU 3HAHUSMHU O[T



PYKOBOACTBOM IpPEMOJABATENs JJsl yCTPAHEHUS OTHX MOTPEIIHOCTEH, HapyLIaroleMy
MOCIIEA0BATEIHHOCTh B U3JI0KEHUH Y4eOHOTO MaTepuasa U UCIBITHIBAIOLIEMY 3aTPYIHEHUS TPU
BBITTOJIHEHUH MTPAKTUYECKHUX PadoT.

OneHka «HeyIOBJIETBOPUTEJIbHO» BBICTABIAECTCA OOydaroLIEMyCs, HE 3HAIOLIEMY

OCHOBHOI1 YacTH MaTepHalia yueOHON IporpaMMbl, JOMyCKAIOUIEMy TPUHIIMITUATIbHbIE OIIMOKHU B
BBIMIOJTHEHUH TMPEIYCMOTPEHHBIX YUeOHOW MpOrpaMMoi 3aJaHuil, HEYBEPEHHO C OOJbLIINMH
3aTpyJHEHUSIMH  BBIIOJHSIONIEMY  MpakThuueckue pabotel. Kak  mpaBmio,  oleHka
«HEYIOBJIETBOPUTEIILHO» BBICTABISIETCSl OOydaloIIeMyCsl, KOTOPbIH HE MOXKET MPOJ0JIKUTH
00ydeHre W MPUCTYIUTH K IEATEIHHOCTH I10 CIICIUATBHOCTH 110 OKOHYAHWU YHUBEpcHTeTa 0e3
JIOTIOJTHUTEIBHBIX 3aHATHI MO0 COOTBETCTBYIOIIEH AUCIUIUIMHE.

8 IlepeyeHb OCHOBHOI1 M 10TIOJIHUTEIbHOM JTUTEPATYPHI

OcHoBHasi yueOHas1 IuTepaTypa:

1. SfAxynos, T. P. MonekynspHas 6unotexnosnorus : yaueOHuk / T. P. Sxymnos, T. X. ®anuzos.
— 2-e uz 1., crep. — Cankr-IlerepOypr : Jlans, 2020. — 160 c. — ISBN 978-5-8114-5820-2. — Tekcr :
DIICKTPOHHBIN /l Jla#b : AJIEKTPOHHO-OMOTMOTESUHAS CUCTEeMA. — URL:
https://e.lanbook.com/book/145846

2. Ilmakynos, B. K. OcHoBBI 3H3UMOITOTHY : YueOHOE Tocooue / B. K. [lnakyHnoB. — MockBa
: Jloroc, 2020. — 128 c. — ISBN 978-5-94010-027-9. — Texkcr : snekrponHbii. — URL:
https://znanium.com/catalog/product/1213096

3. Auapycenko, C. . Meaumuackas sH3uMouorus : npaktukym / C. @. AnnpyceHko, E.
B. JlernncoBa. — CraBpomnons : CeBepo-KaBkasckuii Gpenepaibublil yauBepeuteT, 2018. — 145 C.
— Texkcr : anexkrponnsiii // Ludposoit obpazoBatenbublit pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92562.html

JonosHuTeIbHAA y4eOHas JUTepaTypa:

1. 'amaropoBa, B. C. ®epmentsl [DnekTpoHHBIH pecypc] : mabopaTOpHBIA
npakTukyMm. YueOHoe nocobue / B. C. I'amatopoBa, M. E. 3uHoBbEBa. — DIEKTPOH. TEKCTOBBIE
nannble. — CII6. : IIpocnext Hayku, 2017. — 256 ¢. — 978-5-903090-53- — Pexxum pocryna:
https://www.iprbookshop.ru/35819.html

2. HInetikun, A. I'. buoxumus. JlaGoparopHelii mpaktukyMm. Yacts 2. benkwu.
®epmenThl. Buramunsl : yuednoe nocodue / A. I'. Illneiikun, H. H. CkBopuoBa, A. H. bnannos.
— Cankr-IlerepOypr : Yuusepcurer U'TMO, 2015. — 106 c. — ISBN 2227-8397. — Tekcr :

ANEKTPOHHBIN // DnekrpoHHO-OMOnmoreunas cucrema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65803.htmi

3. [Mammupo, 5. C. buonorudeckast xumus : yaeoHoe mocobue / 5. C. llanupo. — 3-¢
u3f., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 312 c¢. — ISBN 978-5-8114-5241-5. — Tekcr :
AJIEKTPOHHBIN /! Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/138183

4. OcHoBbl Ouonornyeckoil xumuu : yuebHoe nocodue / J. B. I'opuakos, b. M.

baramaes, H. B. ®enota, B. A. Opoben. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2019. — 208
c. — ISBN 978-5-8114-3806-8. — TekcT : anekTpoHHBIN // JIaHB : AIEKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/112688

5. Komraes, A. I'. buoxumus cenbckoxosstiictBeHHoM nmpoaykiuu / A. I'. Komaes, C.
H. Imutpenko, U. C. XKonobosa. — Cankr-IlerepOypr : Jlans, 2018. — 388 c. — ISBN 978-5-8114-
2946-2. — Texkct : snexTpoHHbIH // JlaHb : srekTpoHHO-OMOMMoTewyHas cucrema. — URL:

https://e.lanbook.com/book/102595
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9 Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «UHTEepHeT»

Ne | Haunmenosanue pecypca | YposeHb goctyna | Ccplika
DNeKTPOHHO-OHOIHOTEYHBIE CHCTEMBI
WznarenbctBo «JlaHpy WurepHer noctyn http://e.lanbook.com
IPRbook WurepHer noctyn http://www.iprbookshop.ru
Znanium.com WurepHer noctyn http://e.lanbook.com
Ob6pasoBarenbHblil moprai Kyol'AY HHTepHeT pocTyn https://edu.kubsau.ru
gﬁl}g;:f; dHeKTpOHHA GubMOTEKa WurepHer noctyn https://www.elibrary.ru

10 MeToauuecKkue YKazaHus 1Jisd oﬁyqamumxcﬁ 0 OCBOCHHIO JTUCHMILIMHBI

1 Un:xeHepHAasi SH3UMOJIOTHSL: METO/I. YKA3aHUsI [10 BBIMOJIHEHHUIO CAMOCTOSITENIbHOM padoThI
/ coct. A. H. Tmeym, H. JI. MauneBa. — Kpacuomap : Kyol'AY, 2023. — 24 c.
https://edu.kubsau.ru/mod/resource/view.php?id=13077

2. UHskeHepHAasi JH3UMOJIOTHA : METOI. yka3zanus / cocT.: A. H. 'neym, H. JI. Maunesa. —

Kpacnonap: KyoI'AY, 2023. — 22 c. https://edu.kubsau.ru/mod/resource/view.php?id=13076

11 IMepeyenb UHGPOPMAIHOHHBIX TEXHOJIOTHI, MCNOJIb3YeMbIX MPHU OCYLIECTBIECHUHN
o0pa3oBaTe/IbHOI0 mpoulecca MO0 JUCHUIUIMHE, BKJIKOYasi IepedyeHb MNPOrPaMMHOIO
o0ecrneyeHus: M HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

Ilepeyensb aunensunonnoro IO

Ne HanmeHnoBanme TemaTnka

1 Microsoft Windows OmnepanuoHHas cucTeMa

2 | Microsoft Office (Bxmrouaer Word, Excel, | [Taket ouCHBIX PHITIOKESHUI
PowerPoint)
3 Cucrema tectuposanus INDIGO TectupoBanue

Hepeqeﬂb l'lpO(l)eCCl/IOHa.]'II)HLIX 633, JAHHBIX M PIH(l)OpMaIII/IOHHbIX ClIpaBOYHBIX
CUCTEM

Ne | HaumeHnoBanue pecypca | YpoBeHs JlocTyna | Ccpuika
IMpodeccronanbHbie 6a3bl JAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMbI

EMBL - the EMBL Nucleotide

Sequence Database.

KEGG - Kyoto Encyclopedia of WurepHeT gocTyn

Genes and Genomes
CHeLII/IaJ'II/BI/IpOBaHHOf: IIpOrpaMMHOC O6GCH€‘IGHI/I€, 0asbl JAaHHBIX, NPOTrPAMMHBIC TPOAYKThI

HHTepHeT mocTym https://www.ebi.ac.uk/ena/browser/

http://www.genome.ad.jp/keqg

Tapant WurepHer goctyn https://www.garant.ru/
eAuthor CBT 3.3 WHTEpHET HOCTYII https://www.tadviser.ru/
AutoCad 9, 10, 11, 12 WHTEpHET KOCTYII https://autocad
Koncysprant WurepHer goctyn https://www.consultant.ru/
MosKomanna https://xn--80aalwjbieb20.xn--
plai/?utm_source=soware&utm_ medi
WurepHer noctyn um=organic&utm_campaign=candidat

e&utm_term=myteam&utm_content=
product-info



https://edu.kubsau.ru/mod/resource/view.php?id=13077
https://edu.kubsau.ru/mod/resource/view.php?id=13076
https://www.ebi.ac.uk/ena/browser/
http://www.genome.ad.jp/kegg
https://www.garant.ru/
https://www.tadviser.ru/
https://autocad/
https://www.consultant.ru/
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info

12 MaTtepuajibHO-TEXHHYECKOE 0O0ecneuyeHue 1Jis 00ydeHust
M0 JUCHUNJIHHE

n/m

HaunmeHoBaHnue y4eOHBIX
MPEIMETOB, KYPCOB,
JTUCIUILTUH (MOAYJIei),
MIPAKTUKU, HHBIX BHU]IOB
y4eOHOH eI TeTFHOCTH,
TPEIyCMOTPEHHBIX
Y4eOHBIM IUTAHOM
oOpa3zoBaTenpHON
TIPOTPaMMEI

HanmeHoBaHue noMeNEHNH 1S TPOBEICHUS
BCEX BHJIOB YUE€OHOMW ESATENbHOCTH,
NPeyCMOTPEHHOH Y4EOHBIM INIAHOM, B TOM
YHCIIe TOMEIICHHUS U1 CAMOCTOSTEIIBHON
paboTEL, ¢ yKa3aHUEM IepEeYHs] OCHOBHOTO
o0opynoBaHus, yaeOHO-HATTISAHBIX TIOCOOMIA
1 UCTIOJIB3YyEeMOTO IIPOrPaMMHOT0 00eCIIeUeHHUS

Anpec (MeCTOINOIOKEHHUE)
MOMEIIEHUH AJIs TPOBEICHNUS
BCEX BHJIOB Y4eOHOMU
JIeSITeJIbHOCTH, NIPEyCMOTPEHHOM
y4eOHBIM TUTaHOM (B cIydae
peann3anuy 00pa3oBaTeILHON
MIPOTPaMMEI B CETEBOH opme
JOTIOJTHUTENNBHO YKa3bIBACTCS
HauMEHOBaHHUE OpraHU3alUH, C
KOTOPOH 3aKJIFOYCH JOTOBOP)

WNnxenepHas
SH3UMOJIOTHSI

Y4yeOHble ayIUTOPUM [JIs  NPOBedeHHUs
Y4eOHBIX 3aHATHIA:

Ne745 I'YK, nocago4yHbIX MecT — 32; IIolanb
— 50,3m%;

TEXHHUYECKHE CpEeICTBa OOydYeHusi, HaOOpEHI
JIEMOHCTPAIMOHHOTO 000pY/IOBaHUs U y4eOHO-
HATJBIAHBIX — 1OcoOMi  (HOYTOYK, TMPOEKTOp,
9KpaH);

nporpamMHoe obecrieuenne: Windows, Office;
cnenuanm3upoBaHHas Mebenb (yueOHas JOCKa,
yaeOHast MeOeb).

No208 300, mnomaas — 32,4M?; MOCaT0YHBIX
mecT — 15;

[T P-60kc Jlamunap-C

Tepmocrat TBepaOTENbHBIN LUPpoBoit TDB-120
tuna "Dry Blok" (25-120C) antomMuHueBbI# 610K
AS53 21x0,5 mn + 32x1,5 mn BioSan (Tepmocrat
tuna "Jlpait-6mox" TDB-120, Tepmoctrat TDB-
120 ¢ kpbikoii TepmMobiiokom A-53)
JHK-ammmpukatop "B pearbHOM BpeMeHH"
Gentier Mini, Drawell JHK-ammmdukatop "B
peanbrHoM Bpemenu" Gentier Mini, Drawell
XO0JIOAUIIBHUK KOMOWHUPOBAHHBIH
J1a00paTOPHBII XJI-340-1 "POZIS" c
METAJUINYECKUMU JIBEPSIMHU (211IT)

Cranmust Beigenenus HK  Auto-Pure 96, ¢
MarHuTHOM TOJOBKOW IJIsi 96-IyH. TUTaHIIET,
Allsheng (Cucrema i aBTOMaTHYE€CKOTO
BBIJICTICHUS] M OYNCTKH HYKJICMHOBBIX KHCIIOT U3
omonornueckoro marepuana Auto-Pure 96 mms
JMArHOCTHKHM in Vitro

KomMmnerorep nepcoHanbHbIN

Henrpudyra 15,000 rpm o6/mur 21130g c
poropom 24x1,5/2 mn M 1324 RWD Life Science
Becet GH-120, 120r, 0,1 Mr, aHaJIUTHYECKUMH,
BCTpOEHHAs KaanbpoBka, ¢ moBepkoi, AND
pH-metp AB33PH-F, craunonapusiii, -2-16 + -
0,01, pH-aiexrpon

IMomewmenus ansa CP:

Aynutopusi 747 rjIaBHOT0 y4e0HOro Kopmyca
Kommnbrorepst Intel(R) Pentium(R) 4,
koMibtoTepHble cronbel , JKK TeneBnzop Sony
KDL 46, DVD npourpsiBateis, BUIODUIBMBI,
crnaiinel, npoekrop MS Office Standart 2010
KopnopatusHslii kimtoa 5/2012 ot 12.03.2012
Microsoft Visual Studio 2008-2015, mo
mporpaMmme  Micposoft Imagine Premium
Cepuiinbiii Homep 6/H ot 22.06.17

350044, KpacHogapckuii kpa, T.
Kpacuonap, yn. um. Kanununa,
Jom 13




MS Windows XP, 7 pro KopriopatusHslii kiito4
Ne 187 ot 24.08.2011
Dr. Web Cepuitnsiit Homep 0/H ot 22.06.17
eAuthor CBT 3.3 I'MJI-JI-15/01-699 07116.01.15
ABBYY Fine Reader 14 CeteBast nmuuensus Ne
208 o 27 07 17
60>-201612 ot 26.12.2016 (mpemocraBieHHUE
0e3IMMUTHOrO JAOCTyma B HHTepHeT, 250
Mourt/c, [TIAO «Pocrenexom»)
Cucrema tectupoBanus MHJIUT'O
05- 300 Y4eOHO-HHHOBALMOHHAS
Ja6oparopus «bnorexHoaorum»

Tepmocrat ¢ oxnaxaenuem, 80 i1, TCO-
1/80, pabouas xKamepa W3 HEpXK. CTalH,
CMOEHCK -

[efikep-unkybatop ES-20/60 peryn
06opoter 50-250 06/mMuH opbuTa 20MM BioSan

60Kc JIOMUHAPHBIN BABHI-01
Jlamunap-c-1,5

[TnuTka HarpeBarenbHas C-Mag HP 10
IKAtherm, 50-500C, matdopma 260x260 mm,
Kkepamuka, IKA

Henrpudyra Hactonsnas DM0636

Amnanuzatop  BuaxksHoctd (OHAUS
MB120) ¢ moBepkoit

Becn DX-120, 122r/0,001 T
7a0OpaTopHbIE, JJICKTPOHHBIE, C IIOBEPKOH,
A&D

XO0JIOTUIIBHUK KOMOWHHUPOBaHHBIH
nmabopatopubrii  XJI-340-1 "POZIS" c
METaNTMYECKUMH JIBEPSIMHU

TOMeleHHst s XpaHeHus "
npopuIAKTHYECKOT0 00cTy;KNBaHUS
yueOHOTO 000pynoBanus no OIIOII BO 541
IJIABHOTO Y4eOHOI0 KOpIyca

NOMelleHHs JIs1 CAMOCTOATEILHOH padoThI
Aynutopus 051A

Y4eOHO-MHHOBAIIMOHHAS naboparopus
«buotexHomorun» Crepunuzatop
naposoii BK-75-01

ABTOKJIaB BEPTUKAJIbHBIN 81 11,

temneparypal21-135 C, aBromarnyeckuit AD80
SE

cymmnka smopwisHas BETA 2-8 MARTIN
CRIST

BuopeaxTop (pepmeHTep) s KyIbTHBHPOBAHUS
Oaxrepwmii u npoxokeit Minifors 2 Infors
Axsamuctratop [13-4-02 «KOMO»
«bropeakTopsl HEWHBAa3WBHBIM H3MEpPEHUEM
KoHUeHTpauuu kietok RTS-8 tuma Pesepc-
CrimaHep Biosan

Boxc abakrepmasibHONW  BO3AYIIHOW  CpeAbI
bABun-01-"JIlamunap-C"-1,5

KonTponpubeiit  gporodbuopeaktop Algaemaster
10, IKA

[eiikep-uaxydarop ES-20/60 peryn o6opoTsl
50-250

X 00 IUIIBHUK KOMOMHHPOBAHHBIH
naboparopueiii  XJI-340-1 "POZIS" c¢ Tonwmp.
CTEKJISIHHOH 1B (21T)




Tepmocrar ¢ oxjaxneHuem, 53 1, ot +4 1o
+100C, na snemenTtax Ilensthe, KTS53, Binder
Bunuctnnnstop B2-2

13. Oco0ennoctu opranusanum o0y4denus jun ¢ OB3 u nuBauI0B

Jisa vHBamuaoB U aun ¢ OB3 MoXeT M3MEHAThCS O0BEM JUCLUILIMHBI
(Momynsi) B yacax, BBIACICHHBIX Ha KOHTAKTHYIO paboTy oOydaromierocs c
npernojaBaTeneM (o BUAaM y4YeOHBIX 3aHITUH) U Ha CaMOCTOATENIBbHYIO paboTy
oOyyaromierocsi (Ipu 3TOM HE YBEJIMYMBAETCS KOJIMYECTBO 3a4YETHBIX €IMHMIIL,
BBIJICJICHHBIX Ha OCBOCHUE JAUCIUTUINHBI).

@DOHBI OIEHOYHBIX CPEACTB aTaNTHPYIOTCS K OTPAaHUUYEHUSIM 370POBBS U
BOCHIPUATHS HHGOPMAITUU 00YUYAIOITUMHUCS.

OcHoBHbIE (POPMBI TPEACTABIEHHUS OLIEHOYHBIX CPEACTB — B TIeUaTHOM (hopme
WK B (popMe IEKTPOHHOTO JOKYMEHTA.

DopMBbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4eHHsI HHBAJIUAOB H JIHII €

OB3

Kareropun
CTYJICHTOB
cOB3u
WHBAJIUTHOCTHIO

(DopMa KOHTPOJIA U OLICHKU PE3YyJIbTATOB 06yquH$[

C napywenuem
3penus

— YyCTHasg IIpOBEpKA: JHUCKYCCUHM, TPEHUHIHW, KpYIJble CTOJIBL,
co0ece0BaHNs, YCTHbIE KOJUIOKBUYMBI U Jp.;
— C HCIOJIb30BaHMEM KoMmmbloTepa U crneuuansHoro I[IO: pabota ¢
AIIEKTPOHHBIMU  00pa3oBaTEeNbHBIMM  pecypcaMH,  TECTUPOBAHHUE,
pedepatbl, KypcoBble IPOEKTHI, TUCTAHIIMOHHBIE ()OPMBI, €CIIH MO3BOJISET
0CTpOTa 3peHHsl - Tpaduyeckre paboThl U Jp.;

IIpY BO3MOKHOCTH TNHMCbMEHHAs INPOBEPKA C HCIIOIb30BAHUEM
penbedHO-TOUeuHOM  cuctembl  bpaitnsg, yBenuueHHoro —mpudra,
UCIOJIb30BaHUE CHEMATbHBIX TEXHUYECKHUX CPEJICTB (TU(PIOTEXHUUECKUX
CpPEZCTB): KOHTPOJIbHBIE, TparuecKue paboThl, TECTUPOBAHUE, TOMAITHHIE
3a/laHusl, dCCe, OTUETHI U JIp.

C napywenuem
cnyxa

— THCbMEHHas NPOBEpKa: KOHTPOJIbHBIE, Tpaduyeckue padoThl,
TECTUPOBAHUE, JOMAIIHUE 3alaHus, 3CCE, NMUCbMEHHBIE KOJUIOKBHYMBI,
OTYETHI U JIp.;

— € UCHOJb30BAHHEM KOMIIbIOTEpa: paboTa ¢  3JIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pECYpCcaMU, TECTUPOBaHME, pedeparbl, KypCcOBbIE
IPOEKTHI, rpaduyeckre padoThl, AMCTAHIIMOHHBIE (YOPMBI U JIp.;

IpM  BO3MOXXHOCTH YCTHasi IIPpOBEpKAa C HCIIOJIb30BAHUEM
CHEIMAIbHBIX ~ TEXHUYECKMX  CpPEACTB  (ayJIHMOCPENCTB,  CpPEICTB
KOMMYHHKAIIMH, 3BYKOYCHJIMBAIOIIEH ammaparypbl W Jp.): AUCKYCCHUH,
TPEHUHTH, KPYTJIbIE CTOJIbI, COOECeI0BaHNUS, YCTHBIE KOJUIOKBUYMBI U Jp.

C
HapyuweHuem

— TNHCbMEHHasg  IIPOBEPKAa C  HCIIOJB30BAHMEM  CIELMAJIBHBIX
TEXHUUYECKUX CpEeACTB (albTEpHATHUBHBIX CPEACTB BBOJA, YIPABIICHUS
KOMIBIOTEPOM W JIp.):  KOHTpPOJIbHBIE, Tpaduueckue paboTHl,




OnopHo- TECTUPOBAHUE, TOMAlIHUE 3aJaHUs, 3CCE, NMUCbMEHHBIE KOJUIOKBUYMBI,
08U2AMENLHO20 OTYETHI U JIp.;

annapama | — YCTHas IPOBEPKA, C HUCIOJIb30BAHUEM CIIEHHAIBHBIX TEXHUYECKHUX
CpelIcTB (CpeACTB KOMMYHUKALIMM): JUCKYCCUU, TPEHUHIH, KpYIJble
CTOJIBI, COOECEeI0BaHNs, YCTHBIE KOJNIOKBUYMBI U JP.;
— € UCHOJB30BaHHMEM  KoMmImbloTepa U  creuuanbHoro  I1O
(anbTepHATUBHBIX CPEJICTB BBOJA W YIPABJICHHS KOMITBIOTEPOM H JIp.):
paboTa ¢ 3NEeKTPOHHBIME 00pa30BaTEIbLHBIMU PECYPCaMU, TECTUPOBAHHE,
pedeparbl, KypcoBble MPOEKTHI, rpaduyeckue paboThbl, TUCTAHIIMOHHBIC
dopMBl  mpenmoyTHTENbHEE ~ OOYdYalOUIMMCS, OTPAaHUYCHHBIM B
NEPEABUKEHUU U JIP.

AnanTtaunusi mpoueaypbl NpoBeeHUsI MPOMEKYTOUHON aTTecTaluM IJsi
HHBaJIuA0B u Jun ¢ OB3:

B xozne npoBeneHus NpOMEXyTOYHOM aTTeCTalMy IPEIyCMOTPEHO:

- NPEAbABICHUE OOYYaloIUMCS TMEYaTHbIX © (MJIM) BJIEKTPOHHBIX
MaTepHuaioB B popMax, aJaiTHPOBAHHBIX K OTPAHUYEHUSM UX 370POBBS;

— BO3MOYKHOCTbh TOJIb30BAaThCsl MHAMBUAYAJbHBIMU YCTPOHUCTBAMU U
CpPEACTBaMH, MO3BOJSIOMIMMU aJalTUPOBATh MaTEpHaibl, OCYIIECTBISATh NPUEM U
nepeaavy HHGOPMAIMK C YIETOM WX UHAUBUAYAJIbHBIX OCOOEHHOCTEH;

- YBEIIMYEHUE MPOJOJIKATEIILHOCTH MPOBEICHUS aTTECTALINH;

— BO3MOYKHOCTh IPUCYTCTBHUS ACCUCTEHTA U OKa3aHUs UM HEOOXOIUMOM
MOMOIIH (3aHATHh pabouee MECTO, IEPEABUTaATHCS, MPOYUTATh U OPOPMUTH 3a7aHNUE,
00IIaThCs C IPEMNoIaBaTeIeM).

DopMbI TPOMEKYTOUYHOM aTTECTAUUU 11 HHBATHAOB U Ul ¢ OB3 noimKHBI
YUUTHIBATH WHMBUAYaJIbHbIC U ncuxopuznyecKue 0COOEHHOCTH
oOyuarorierocsi/ooyqatomuxcsi o AOIIOIT BO (ycTHO, mucbMeHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIbIOTEpE, B (POpME TECTUPOBAHUS U T.I1.).

CrnenuanbHble yCJI0BHsl, o0ecriednBaeMble B Mpolecce MpenogaBaHus
AUCIUILITHHDBI

Cmyoenmbl ¢ HapyUWeHUAMU 3PeHuUs

— MpeAoCTaBICHUE 00pa30BaTEIHHOTO KOHTEHTA B TEKCTOBOM JJIEKTPOHHOM
dbopmare, TO3BOJISIONIEM TMEPEBOJUTH IUIOCKOMEYATHYIO HMH(POpPMAIUIO B
ayJIMaJbHYyI0 WIH TaKTWIBHYIO (OpMY;

— BO3MOXXHOCThb HCIIOJIb30BaTh WHAWBHUAYyaJIbHBIC YCTPOMCTBA M CPEICTBA,
MO3BOJIAIONINE QJaTHPOBATh MaTEpPHaIbl, OCYIIECTBIATH TMPUEM M Iepeaady
uH(OpPMAITUU C YYETOM HHAWBUIYAJTbHBIX OCOOCHHOCTEH M COCTOSIHHS 30POBBS
CTYCHTA;

— MPEAOCTaBICHHE BO3MOXXHOCTH MPEAKYPCOBOTO  O3HAKOMIICHHS C
coJiep>kaHreM YIeOHON NUCIUILTMHBI U MAaTEPHUAIIOM I10 KypCY 3a CUET pa3MEIICHHSI
uH(pOpMAaIUU Ha KOPIIOPATUBHOM 00pa30BaTeILHOM MOPTAJIE;

— WCTOJB30BaHME YETKOTO M YBEIWYEHHOTO TO0 pasMmepy Immpudra wu



rpagu4ecKux 0OHEKTOB B MYJIbTUMEIUIHBIX MPE3CHTAIIHX;

— HCMOJIb30BaHUE HWHCTPYMEHTOB <(JIyMa», «IPOKEKTOp» MpH padore ¢
MHTEPAKTUBHOU JOCKOM;

— O3ByuYMBaHHUE BU3YyaJIbHON MH(OpMAaIUK, IPEACTABICHHONW 00yUYalOmUMCs
B XOJI€ 3aHATHH,

— of0ecrmeyeHne pa3gaTOYHBIM MaTepUajIoM, TyOJHUPYIONTUM HH(POPMAIIUIO,
BBIBOJIMMYIO Ha DKPaH;

— HaJIUYUE TOJAMNHMCEN M OMHMCAHHWS y BCEX MCIOJb3yEeMbIX B IIpoIllecce
OOy4eHHs] PUCYHKOB M HMHBIX TIpauueckux OOBEKTOB, YTO MAET BO3MOXKHOCTD
NEepPeBECTU MUCbMEHHBIN TEKCT B ayAHAJIbHBIH,

— obOecrieueHue 0COOOTO PEUEBOTO pEXUMaA TNPENOAABAHMS: JICKIIUU
YUTAIOTCSI TPOMKO, pa300p4YMBO, OTYETIMBO, C May3aMH MEXKIY CMBICIOBBIMU
Omoxamu  uHpOpMmanmu, oOecneuYnBaeTCd  WHTOHHPOBAHHUE, TMOBTOpPEHUE,
aKIEHTUPOBaHUE, MPOQPHUIAKTUKA PACCCHBAHM BHUMAHMS,

— MMHHMHU3ALMs BHEIIHErO IIyMa U Oo0ecreueHue CIIOKOMHOMN ayuaibHON
00CTaHOBKH;

— BO3MOXXHOCTh BECTH 3allUCh Y4eOHOM HHpOpMaluUU CTyAEHTaMH B
ynoOHON Uit HUX (QopMe (ayauanbHO, ayJuOBU3YyaJbHO, HA HOYTOYKE, B BUJE
MIOMETOK B 3apaHee NOATOTOBIEHHOM TEKCTE);

— YBEJMYEHUE JOJIM METOJI0OB COIMAIbHOW CTUMYJAUU (oOpalieHue
BHUMAaHMS, aneJUIsus K OrPaHUYEHUSIM 0 BPEMEHU, KOHTAKTHbIC BUABI PaldoT,
IPYNIIOBBIC 33/IaHUS U JIP.) HAa IPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUSX;

— MUHUMHU3HPOBAHUE 3aJaHUM, TPeOYyIONIMX AaKTUBHOTO HCIIOIb30BAHMUS
3pUTEIBLHON MAMSTH U 3PUTEIILHOIO BHUMAHUS;

— MPUMEHEHHE IMOATAIMHON CHCTEMBbI KOHTPOJs, Oojiee YacThlii KOHTPOIb
BBITIOJTHEHHMS 33/IaHUH JJI1 CAMOCTOSITEIbHON PabOTHI.

CIH}"()@HH'ZI)Z C HApYUWEeHUAMU ()I’l()pHO'0(?1!2(!1’77(3,7(71-[080 annapama
(MaJIOMOOWIbHBIE CTY/IEHTbI, CTYAE€HTbI, HMEIOIIHe TPYAHOCTH
nepeaBUKEHUS
U NATOJIOTHI0 BEPXHUX KOHEYHOCTeil)

~ BO3MOXXHOCTb HCIOJIb30BATh CIELMATIBHOE POrPAMMHOE OOECIIEUEHHUE U
crenuaibHOe O0OpYAOBaHHE W MO3BOJISIOLIEE KOMIIEHCHPOBATH JBUTaTEIbHOE
HapylieHue (KOISCKHU, XOAYHKH, TPOCTH U JIp.);

~ MPEIOCTaBICHUE BO3MOKHOCTU PEIKYPCOBOTO O3HAKOMJIIEHUS C
coJiep>KaHreM y4eOHOU TUCHUILUIMHBI U MaTEPHAJIOM IO KypCy 3a CUéT
pazmenieHust ”HGOpMaIMi Ha KOPIOPATUBHOM 00pa3oBaTEILHOM MOPTAJIE;

~ TPUMEHEHHE JIOTIOTHUTEIBHBIX CPEJICTB aKTUBU3AIMU ITPOLIECCOB
3allOMUHAHUS U IOBTOPEHHUS;

~ OIlOpa Ha ONPE/CIICHHBIC U TOYHBIE TOHSITHUS,

~ UCIOJIb30BaHUE JJIsI WILTIOCTPAIIUU KOHKPETHBIX PUMEPOB;

~ TPUMEHEHHE BOIPOCOB JIJII MOHUTOPUHIA TOHUMAHHS;



- pa3zeneHHe U3yyaeMoro Marepuasa Ha HeOOoJIbIINe JIOTHYeCKre OJI0KHY;

~ yBEJIMYEHHUE JI0JI KOHKPETHOTO MaTepHaja U CoOIoieHNe MMPUHLIUTIA OT
IPOCTOTO K CIIOKHOMY IpH OOBSICHEHUU MaTepHaa;

~ Hanuyue 4YETKON CHCTEMBI U aJiTOpUTMa OpraHU3aluU CAMOCTOSTEIbHBIX
paboT 1 MpOBEpKHU 3aaHUi C 0043aTETBHON KOPPEKTUPOBKOIM 1 KOMMEHTAPUSIMU;

~ yBENUYEHHE JOJM METOAOB COLHMAIBbHOW CTUMYJSAIUHU (oOpalieHue
BHUMAaHHUS, amIessiius K OTPaHUYCHUSM 10 BPEMEHM, KOHTAKTHBIE BUJABI paloT,
TPYIIIOBBIE 3aJaHuUs Ap.);

~ obecrieueHne OECHPENATCTBEHHOTO JOCTyNa B IOMEIICHHS, a TaKke
npeObIBaHUS HUX;

~ HaJu4he BO3MOXKHOCTH HCIIOJIb30BaTh WHIUBUAYaJIbHBIE YCTPOWCTBA U
CpPEICTBA, MO3BOJISIONINE 00ECTIEYUTh PEeaTH3aII0 )PTOHOMHUYECKUX MPUHIIUIIOB U
KoM(pOopTHOE MpeObIBaHNE HA MECTE B TEUEHHUE BCETo mepruoaa yu€onl (TIOCTaBKH,
CHELMAJIbHBIE TOAYIIKH U Jp.).

CTyneHThI ¢ HApYLIEHUSIMH ciayXxa (rJiyxue, cadocablanue,
MO3/IHOOIJIOXIIIHE)

— MpeAoCcTaBlIeHUE 00pa30BaTEIbHOIO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dopmare, TO3BOJISIOIEM NEPEBOAUTH ayAHAIbHYI0 (OpMy JEKUHH B
IJIOCKOIIEYaTHYI0 HH(OPMALHIO;

— HaJIU4Yue BO3MOYKHOCTH UCIIOJIb30BaTh UHIUBUYAJIbHbBIE
3BYKOYCUJIMBAOIIME YCTPOMCTBA U CYPAOTEXHUYECKUE CPEACTBA, MO3BOJIAIOIINE
OCYILECTBIATh MPUEM U Tepenavy MHPOpMAUU; OCYLIECTBIIATh B3aUMOOOPATHBIHI
NEPEeBOJ] TEKCTOBBIX M ayauno¢ainoB (OJOKHOT s pedeBOro BBOJA), a TaKKe
3aIliCh U BOCIIPOU3BEACHHUE 3pUTEIBHON HHPOPMAIIIH.

— HaJUM4Me CHUCTEMBbl 33JaHUl, O0O0ECleYMBAIOUINX CHUCTEMAaTH3ALUI0
BEpOAJIbHOIO MaTepuaa, €ro CXeMaTh3aluio, IMEepeBOJ B TAaOJIUIbI, CXEMBI,
OMOPHBIE TEKCTHI, TJIOCCAPHIL;

— HQJIWYME  HAIVSIIHOTO  COMPOBOXKIEHUS  M3Yy4aeMOro  Marepuaia
(CTpYKTYpHO-JIOTHYECKHE CXEMbl, TaONulbl, TpaduKH, KOHIEHTPUPYIOIIHE H
o0obmaronme nHPopMaIrio, ONOPHBIE KOHCIIEKTHI, pa3AaTOYHBIN MaTepran);

— HaJIW4YME YETKOM CUCTEMBI M AJITOPUTMA OPTraHU3aLMU CaMOCTOSATENIBHBIX
paboT ¥ IPOBEPKH 3aaHUI C 0053aTEIbHON KOPPEKTUPOBKOM U KOMMEHTAPHUSIMH;

— obecrieueHne MPakTUKU ONEPEKAIOIIET0 YTEHUS, KOT1a CTYACHTHI 3apaHee
3HAKOMSTCSL C MAaTe€pUaJioM M BBIACISIIOT HE3HAKOMbBIE W HEIMOHSATHBIE CIIOBA U
(bparMeHTbl;

— 0COOBI peueBOl pPekUM padoOThl (OTKA3 OT JJIMHHBIX (Ppa3 U CIOKHBIX
IPEIOKEHHM, XOPOIIasi ApTUKYJISLNS; YETKOCTh U3JI0KEHUS, OTCYTCTBUE JIMIITHUX
CIIOB; TOBTOpeHHE (pa3 0Oe3 H3MEHEHHsS CJIOB M TMOpsIKa HX CIEJOBaHMS;
o0ecrieueHrne 3pUTEILHOTO KOHTAaKTa BO BpeMsi TOBOPEHHUS U YyTh OoJjee
MEJUIEHHOTO TEMIIA PEYH, UCIIOIb30BAHUE €CTECTBEHHBIX )KECTOB U MUMHUKH );

— 4y&TKOoe COOJI0ICHHIE aNrOpUTMAa 3aHATH U 3aJaHUI I CAMOCTOSITETbHOU
paboThl (Ha3bIBaHHE TEMBbI, IMOCTAHOBKA II€JIM, COOOIIEHHE W 3aluCh IUIaHa,
BBIZICJICHUE OCHOBHBIX IMOHSATUM W METOAOB MX HW3YYEHUs, YKa3aHUE BHUOB



JESITEIbHOCTH CTYJIEHTOB U CIIOCOOOB MPOBEPKH YCBOEHUSI MaTepuala, clioBapHas
paboTa);

— co0OioieHue TpeOOBaHMM K MPEIBSIBISIEMbIM YIEOHBIM TEKCTaM (pa30rBKa
TEKCTa Ha YacTH; BBIJICJICHHE OIOPHBIX CMBICIOBBIX ITYHKTOB; HCIIOJIb30BaHHE
HaTJISTHBIX CPE/ICTB);

— MHUHUMU3ANKS BHEITHUX [ITyMOB;

— MNPEJOCTaBICHUE BO3MOKHOCTU COOTHOCHUTH BepOaIbHBIM U TpadUueCcKHii
MaTepuaj; KOMIUIEKCHOE WCIIOJIb30BaHUE THCHMEHHBIX W YCTHBIX CpPEICTB
KOMMYHHKAITIH IIPH paboTe B TPYIIIIE;

— COYETaHWE Ha 3aHATHIX BCEX BUIOB PEUEBOM IEATEIHLHOCTH (TOBOPEHHUS,
CIIyIIaHWs, YTeHHUs, TUChMa, 3pUTEIHHOTO BOCTIPUATHS C JIUIA TOBOPSAIIETO).

Cmyodenmul ¢ npouumu eudamu HapyuieHuii
(ALII ¢ HapyieHUsIMHU pe4H, 3200/1eBAaHNSA IHIOKPHUHHOM,
LEHTPAJbHON HEPBHOMU
U CepAeYHO-COCYAMCTOM CHCTEM, OHKOJIOTHYeCKHUe 3a001eBaHUA)

— HaJIMYME BO3MOXXHOCTH MCHOJB30BaTh HHAMBHUAYaJbHBIE YCTPOWCTBA H
CpEICTBA, MO3BOJISIOIINE OCYLIECTBIATh MPUEM U Nepeady HH(POpMaluu;

— HaJUM4Me CHUCTEMBbl 33JaHUN, O0O0ECNEeUYMBAIOUIMX CHUCTEMAaTH3ALUI0
BEpOAJIBHOIO MaTepHajia, €ro CXeMaTH3aluio, MEePeBOJ B TaOJHIBI, CXEMBI,
ONOPHBIE TEKCTBI, TII0CCAPUM;

— HaJu4Me HArjasgHOTO COMPOBOXKIEHUS U3y4YaeMOT0 MaTepHaa;

— HaJgu4ue 4E€TKOW CHUCTEMBI U AJITOPUTMA OPraHn3alui CaMOCTOSATEIbHBIX
paboT 1 POBEPKHU 3aJIlaHUM C 00s13aTENBHON KOPPEKTUPOBKON M KOMMEHTAPUIMU;

— o0ecrnieyeHUe TMPAKTUKU OINEPEKAIOIIEro YTEHHs,, KOTJa CTYJIEHTHI
3apaHee 3HaKOMSITCS C MaTEPUAJIOM U BBIJEISIOT HE3HAKOMbIE Y HETIOHSATHBIE CIIOBA
U (parMeHThl;

— MPEeIOCTaBICHUE BO3MOKHOCTH COOTHOCHUTH BepOaIbHBIM U TpaduuecKuii
MaTepual; KOMIUIEKCHOE HCIIOJIb30BAHUE IHCBMEHHBIX M YCTHBIX CpEACTB
KOMMYHHMKAIMH [TPU paboTe B TPYIIIE;

— COYETaHUE Ha 3aHATHUIX BCEX BHUJIOB PEUEBOW JEATEIBHOCTH (TOBOPEHUS,
CIIyIlIaHUsl, YT€HUs1, TUChbMa, 3pUTEIBHOIO BOCIPUSATHS C JIMLA TOBOPSIIETO);

— npenocTaBieHre 00pa30BaATENbHOIO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dbopmare;

— MNPEIOCTaBICHUE BO3MOXKHOCTU  IMPEIKYPCOBOIO  O3HAKOMJIEHUS C
coJiep>KaHuEM y4eOHOM AUCHUILIMHBI U MAaTEpUaIoOM 10 KypCy 3a CUET pa3MeLIeHUs
uH(pOpMAIUU Ha KOPIIOPATUBHOM 00pa30BaTeILHOM MOPTAJIE;

— BO3MOXHOCTh BECTHM 3aluCh YydeOHOW HWH(MOpPMAlMU CTyJIEHTaMU B
ya00HOM /1t HUX (popMe (ayauanbHO, ayJMOBU3yaIbHO, B BUIE ITOMETOK B 3apaHee
MOATOTOBJICHHOM TEKCTE).

— NPUMEHEHHE MOATANHON CUCTEMBbl KOHTPOJIS, 00Jie€ YacThlii KOHTPOJb
BBITIOJIHEHUS 3aJaHUI 111 CAMOCTOSITENIbHON pabOThlI,

— CTUMYJIMPOBAaHUE BBIPAOOTKH y CTY/AECHTOB HaBBIKOB CAMOOPTaHU3ALMU U
CaMOKOHTPOJIS;



— HaJIMYMUC 11ay3 I OTJbIXa U CMCHbBI BUJI0OB JACATCIIBHOCTH 110 X0y
3aHATHA.



