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AHHOTALIA
y4eO0HO-METOIMYECKOTO KOMIUIEKCA JUCITUILIUHBI
«mxeHnepHast SH3UMOJIOTHSI
Hanpasnenue noarorosku: 19.03.01 buorexnonorus
O6pazoBarenbHas porpamma: «llumieBas OMOTEXHOIOTHS

Y4e0HO-MeTOINYEeCKUI KOMITJIEKC JUCITUTUTHBI «mxenepHas
HH3UMOJIOTHS» pa3paboTaH JJis CTyJAeHTOB 3 Kypca mo Hampasienuio 19.03.01
«buotexnonorus» npoduias moaroTtoBku  «llumeBas OMOTEXHONOTHS» B
cootBeTcTBHE ¢ TpeboBanusiMu OC BO no naHHOMY HaNpaBlIEHUIO U TIOJI0KEHUEM
00 yueOHO-METOAMYECKUX KOMIUIEKCaX JMCIMIUIMH 00pa30BaTEIbHBIX MPOrpaMm
BBICIIIETO TTPOeCCUOHATILHOTO 00pa3oBaHus (YTBEPKACHO MPUKA30M U.0. PEKTOpa
JAB®Y ot 17.04.2012 Ne 12-13-87).

HucrunmHa «WHKeHepHas SH3UMOJIOTHS» BXOAUT B 0a30BYI0 4YacTh
y4eOHOTO IJIaHa.

OO6mmasi TpyJA0€MKOCTh OCBOCHMSI JUCHMIUIMHBI cocTaBisier 108  wyaca.
Y4eOHbIM MJIAHOM MPEeAyCMOTPEHbl JEKIHOHHbIE 3aHsaTHs (36 4acos),
nabopatopubie 3aHsTus (0 wacoB), mpaktudeckue 3anHatus (36 dyacos),
camocTosaTenbHas pabora crynentra (36 dac). [lucruminHa peanmusyeTrcs Ha
3 _kxypceB 5 cemectpe.

Coneprkanve JUCITUTUTMHBI OXBATHIBACT CIACAYIOIIUMA KPYT BOTIPOCOB:

— OOBEKTHI U ChIpheBasi 6a3a OMOTEXHOJIOTHH;

— TexHomorust hepMeHTAITMOHHBIX TIPOIECCOB U (hepMEHTHAS TEXHOJIOTHS;
— buoTexHon0THS B METUITMHE, IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE;
— JlocTmkeHus: COBpEMEHHOW OMOTEXHOJIOTHH M TeHETUYECKON MHKCHEPHUU.

HucrunmHa «VHXeHepHas SH3UMOJIOTHSY JIOTUYECKH W COIEPKATEIHHO
CBSI3aHA C TakKUMHM KypcaMu, kak «Opranuueckas xumus», «Heopranuueckas
XUMHs», «bromoruaeckas Xxumusn», « MEKpoOHOIIOTHD», « BHOTEXHOJIOTHSY U JIp.

JucuunnuHa HampaBlieHa Ha  (QopMUpOBaHHE  OOUIEKYJbTYPHBIX U
po(ecCUOHANbHBIX KOMITIETEHIIHUH.

Y4eOHO-MeTOAMYECKII KOMIUIEKC BKJIFOYAET B CeOS:

— pabouyio nporpamMmy y4eOHOU JUCIUIUIMHBL;



— y4eOHO-METOAMYECKOe  OOecleyeHrne  CaMOCTOSITENbHONM  paboThl
oOyuatoiuxcs (mpuioxenue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).

K.1.H., 1o1ieHT
kadeapsl OMOTEXHOJIOTHN

1 (YHKIMOHAIBHOTO MUTaHUS A.A. FOdeposa

Hupekrop JlenapraMeHTa NUIIEBBIX

HayK U TEXHOJOTHU 10.B. IIpuxonbko
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ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in 19.03.01. «Biotechnology»

Study profile/ Specialization/ Master’s Program «Title» «Food
biotechnology»

Course title: Engineering Enzymology

Basic (variable) part of Block, 3 credits

Instructor: Yuferova A.A.

At the beginning of the course a student should be able to:

-ability to creatively perceive and use the achievements of science,
technology in the professional field in accordance with the needs of regional and
global labor market;

-the ability to use modern methods and technologies (including information)
in professional activities.

Learning outcomes:

OC - 5 ability to use modern methods and technologies (including
information) in professional activities - PC 10 hold experiment planning,
processing and presentation of the results;

PC — 9 possession of the basic methods and techniques of conducting
experimental research in their professional field;

PC - 11 owning the methods of experiment planning, processing and
presentation of the results.

Course description: The course aimed at broadening and deepening
knowledge of scientific fundamentals and processes of production of enzyme
catalysts, from the raw materials of plant, animal and microbiological origin. The
study of the scientific basis for the use of enzyme catalysts for creating new
biotechnology industries, of new methods in diagnostics and therapy, organic
synthesis, and also on the solution of fundamental problems of Enzymology by

using immobilized enzymes.



Main course literature:

1. Gamayurova V.S. Enzymes [Electronic resource]: laboratory workshop /
Gamayurova V.S., Zinovyeva M.E. - Electron. text data. - Kazan: Kazan National
Research Technological University, 2010. - 278 p. - Access mode:
http://www.iprbookshop.ru/63527.html. - EBS "IPRbooks"

2. Visual biotechnology and genetic engineering / R. Schmid; per. with him.
A. A. Vinogradova, A. A. Sinyushina. Moscow: BINOM. Laboratory of
Knowledge, 2014. - 324 p., (10 copies)
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

3. Plakunov V.K. Fundamentals of dynamic biochemistry [Electronic

resource]: textbook / Plakunov V.K., Nikolaev Yu.A. - Electron. text data. - M .:
Logos, 2010. - 216 c. - Access mode: http://www.iprbookshop.ru/9095.html. - EBS
"IPRbooks"

4. Workshop on Enzymology / V.V. Sova, Yu.V. Burtseva; Far Eastern State

University, Institute of Chemistry and Applied Ecology, Pacific Institute of
Bioorganic Chemistry of the Far East Branch of the Russian Academy of Sciences.
Vladivostok: Far Eastern University Publishing House, 2010. - 31 p. (10 copies.)
Http://lib.dvfu.ru:8080/lib/item?id=chamo:298293&theme=FEFU

5. Theoretical and practical principles of yeast biotechnology: a textbook for

universities / L.V. Rimareva. Moscow: DeLi Print, 2010. - 251 p. (9 copies.)
Http://lib.dvfu.ru:8080/lib/item?id=chamo:358974&theme=FEFU

6. Practical enzymology [Electronic resource] / H. Bisswanger. - M.:
BINOM, 2014. - http://www.studentlibrary.ru/book/ISBN9785996324026.html
Form of final knowledge control: credit
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AHHOTAIIUSA KYPCA ITIPOI'PAMMbBI YYEBHOM JIUCITAILIMHBI

HuctuminHa «HxeHepHasi SH3MMOJIOTHS» BKJIIOYEHa B COCTaB 0a30BOM
gactu oOs3arenbHbix aucnuumH bl.5.20. mukima ocHOBHO#M 00pa3oBaTeNbHON
porpaMMbl TIOJTOTOBKM OakayiaBpoB HampasieHuss 19.03.01 cnenuanuzanuu
«IIuiieBasi OMOTEXHOIOTUSD.

OO6mrast TPyTIOEMKOCTh OCBOCHHS JTHUCHIUIIMHBI COCTABJISET TPU 3a4CTHHIC
enunuibl (108 akageMHuecKux 4acoB).

OcBoeHre MUCIUTUIMHBI OCYIIECTBISECTCS MApajuIeIbHO W TECHO CBS3aHO C
n3ydeHueM aucnuiuinH: «Opraawdeckas xumusy, «Heopranwmdeckas XuMusy,
«buonoruueckas xumus», «MukpoOuosaorus», «bruorexHonorus» u ap.

Lenvio uzyuenus oucyuniunsbl OBIAJACHUE CTYJACHTAMU 3HAHWSIMHU HAyYHBIX
U MIPAKTUYECKUX OCHOB TE€XHOJIOTUU TMOJYUYEHUS U UCTIONH30BaHUS OUOTIOTHYECKUX
OOBEKTOB U OEJKOBBIX KAaTajJM3aTOpPOB B TEXHUKE U  IMPOMBIIIICHHOM
TIPOU3BOJICTRBE.

3aoauu oucyunaunbl:

- pacmMpuTh W YIJIyOWTh 3HAHHWS O HAyYHBIX OCHOBaX W TIpolieccax
POU3BOICTBA (PEPMEHTHBIX KAaTaIU3aTOPOB, U3 CHIPhS PACTUTEILHOTO, ’)KUBOTHOTO
¥ MUKPOOHOJIOTUYECKOTO MTPOUCXOXKICHHUS,

- U3yYCHHUE HAYYHBIX OCHOB NMPUMEHEHUS (PEPMEHTHBIX KaTaau3aTOPOB IS
CO37aHUsl HOBBIX OHMOTEXHOJOTHYECKHUX MPOU3ZBOJICTB, HOBBIX METOJOB B
JTUArHOCTUKE W TEparnvH, OPraHWYeCKOM CHHTE3¢ W JIp., a TaKKe peIIeHUe
byHIaMEHTAIBHBIX TMPOOJIEM SH3UMOJIOTUH TIPH TTOMOIIM HMMMOOMIM30BaHHBIX
dbepMeHTOB.

JIJIsT yCrenHoro W3y4eHHs] TUCHHILTAHBI «HKEeHepHas SH3UMOJIOTHSY Y
oOy4Jarommxcst JAOJKHBI OBITh CHOPMHUPOBAHBI CIEAYIOIMIUE MPEIBAPUTEIHHBIC
KOMITCTCHITUH

I[IK — 9 BmameHWeM OCHOBHBIMH METOJAMH U TPUEMaMH IPOBEICHUS

HKCMIEPUMEHTAIbHBIX HCCIEIOBaHUN B CBoeW MpodeccHoHaNbHOM 005acTH;



CIIOCOOHOCTBIO TPOBOAWTH CTAHJAAPTHBIE W CEPTUPUKANMMOHHBIE HWCIBITAHUSI
CBIPbS, TOTOBOM MPOAYKITUU U TEXHOJIOTHICCKUX TPOIECCOB;

I[IK — 10 BpageHueM IIJIaHUPOBAHMS OKCIEPUMEHTa, OOpabOTKH U
MIPEICTABIICHUS TTOJTYYEHHBIX PE3YIbTATOB;

I[IK — 12 crnocoOHOCThIO Y4acTBOBaTh B pPa3pabOTKE TEXHOJOTMYECKUX
IIPOEKTOB B COCTAaBE aBTOPCKOTO KOJIIEKTHBA.

B pesyabraTte uW3y4YeHHS JAaHHOW JUCHUIUIMHBI Y  OOYyYaromuxcs

dbopMupyIOTCA CHEAYIOIHE OOMIEKYJIbTYPHbIE U MPOQPECCUOHATIBHBIE AJIEMEHTHI

KOMIIETCHIIUH
Koa u ¢popmynnpoBka Jrtansl (OPMUPOBAHHUA KOMIETEHIMH
KOMIIeTeHIIUH

OK-5 CIIOCOOHOCTBIO | 3HAeT COBPEMEHHbIE HAy4YHO-TIPAaKTUYECKUE U
UCII0JIb30BaTh MH(POPMALIMOHHbBIE TEXHOJIOIHU B cdepe MUIIEBbIX
COBPEMEHHBIE METOAbl U OMOTEXHOJIOTMYECKHIX TPOU3BOJICTB
TEXHONOTHH (B TOM HYHCIC | Vyeer HCIIOJIH30BATh COBPEMEHHBIE METO/IbI u
HHq’OpMaHHOHHHe)U B MH(POPMALIMOHHBIE ~ TEXHOJOTMM B 00JacTu
npoeccHOHaNbHOM OMOTEXHOJIOTHYECKOTO IPOU3BOACTBA  IMIIEBOM
JeSITeTbHOCTH MPOIyKIHH

Bnageer | HaBbIKAaMH TIPUMEHEHHUS COBPEMEHHBIX HAy4YHO-

IIPOM3BOJICTBEHHBIX METO/0B M MH(pOPMaIlMOHHBIX
TEXHOJIOTHI B 00JIaCTH MUILEBBIX OMOTEXHOIOT UM

[MK-9 BIIaJICHUEM | 3HAeT KJIaCCU(PUKALIUIO (hepMeHTOB; CBIPbEBBIC
OCHOBHBIMM METOJaMH U UCTOYHHUKH MOJTy4eHUs (PEpMEHTHBIX MpenapaTos; -
npreMaMu MIPOBEICHUS OCHOBHBIE TEXHOJOTMYECKHE STalbl MPOU3BOJCTBA
HKCIEPUMEHTATbHBIX (epMEeHTHBIX MpenaparoB; CBOWCTBA MOJUMEPHBIX
UCCIEIOBAHMI B CBOEH HOCHUTEJIEH, TPUMEHSIOMUXCS ISl UMMOOMIM3AIIH
npodeccuoHaIbHON (bepMeHTOB, METO/IbI UMMOOMIIN3AIMH (PEPMEHTOB,;
obnacru; CBOICTBa UMMOOMIIN30BaHHBIX ()EPMEHTOB

Vmeer BBIJICIATH UHIUWBUAYAJIbHBIC q)epMeHTI)I nu3
MNPUPOJHBIX OOBEKTOB, MPOBOAUTH HX OYHCTKY,
OTpE/ICNIATE OOIIYI0 W YACIbHYI0 aKTHBHOCTB
(GepMEHTOB ¢  HUCIOJIB30BAHHEM  PA3ITUYHBIX
METOJIOB KOJIMYECTBCHHOTO aHalln3a, MpPOBEPSTH
3¢ (HEeKTUBHOCTH UCTIOTB3YEMBIX MIPUEMOB
BBIICIICHHA C YYC€TOM BBIXOJa U CTCIICHU YHUCTOTHI
MOJTy4aeMbIX MIPErnapaTos;

onpeaAcIsAITb OCHOBHBIE KHHETHYCCKHEC I10Ka3aTCIn
bepMeHTaTUBHOI peaKium, HCCIIEeIOBATh
3aBUCUMOCTD AKTUBHOCTU (bepmeHTOB oT
napaMeTpoB Cpelbl, TUIA CyOcTpaTa, MPUCYTCTBUS
WHTUOUTOPOB;

Brnaneer | HaBbIKaMu MCIIOJIb30BaHUS COBPEMEHHOTO
nabopaTopHOro  O0OpyAOBaHUS H  MpHOOPOB
(boTodnEKTpOKOIOPUMETPA,  CHEKTPOPOTOMETpA,




pH-merpa u g1p.), a Takke NPOrPaMMHOTO
obecrieuenus Uit paciiupoBKU u  00pabOTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX O (ePMEHTATHBHON
AKTUBHOCTU W KHHCTUUYCCKHUX XaPAKTCPUCTUKAX
(epMeHTOB, HX N30EPMEHTHOM CIEKTPE.

I[IK - 11 Brnagenuem | 3Haer OCOOCHHOCTH  IUIAHUPOBAHUSI ~ DKCIEPUMEHTA,
METO/JaMH  TUJIAaHUPOBAHUS 00pabOTKM W  MPEACTaBICHHUS  IMOTYYCHHBIX
JKCIIEPUMEHTa, 00padOTKU pe3yNbTaTOB; METOJAbl KPUTUYECKOTO aHajiu3a H
u MpeACTaBICHUS OIICHKM COBPEMEHHBIX HAYYHBIX JIOCTH KCHHH,
MOJIyYEHHBIX Pe3y/IbTaTOB METOJbl  PpEIICHHUS UCCIIEJIOBATEIILCKUX u

MPaKTUYECKUX 3a/ady, METO/IbI Hay4HO-

HCCHCHOB&TGHBCKOﬁ JACATCIIbHOCTHU

Vmeer IUTAHUPOBATh  DKCICPUMEHT, O00padaThiBaTh W
MPEJICTaBIATh MOJyYCHHBIE PE3yJabTaThl; paboTaTh
C HAy4YHO-TEXHHMYECKOH wuH(OpMaIue, yMeTb
UCIIONIb30BAaTh OTEYECTBEHHBI W  3apyOeKHBIi
OIBIT B O00JIaCTM IHINEBBIX OHMOTEXHOJIOTHH,
CHUCTEMAaTHU3UpOBaTh M 0000IaTh HHPOPMAIHIO
M0 HWCIOJIb30BAHUI0 PECYPCOB IIPOU3BOJICTBA

Bnanmeer | TexHMKOU TUTAHUPOBAHHUS IKCIIEPUMCHTA,
0o0pabOTKM ¥  TIPEJCTABJICHUS  IOJYYCHHBIX
pe3yJIbTaTOB; OCHOBHBIMH METOJaMU U TNPHUEMAMH
IIPOBEJICHUS DKCIIECPUMEHTAIbHBIX MCCICIOBAHUN B
00/1aCTH MUILEBLIX OMOTEXHOJIOTUH

st hbopMHpoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax TUCIUTIIMHBI
«MmxeHepHass 2H3UMOJIOTHS» TMPUMEHSIOTCS CIACAYIOIMUE METONBI aKTHBHOTO/
WHTEPAKTUBHOTO O0YUYEHUS:

- MpOOJIEMHBIE JICKIINUH;

-JIEKIIUU — KOH(pepeHInY;

- IEKIINH TPE3CHTAIINH;

- IPOCKTHBIC METOTUKH;

- TECTOBBIC 3aJaHUS;

- DJIEMEHTHI HAYYHO-HUCCIIEA0BATEICKON PaOOTHI,

- meronbl IT — mpuMeHeHuMe KOMIBIOTEPOB sl AocTyna kK HHTepHeT-
pecypcaM, HCMOJIb30BaHWE OOYYarOIIUX TPOrpaMM C IEJbI0 PaCIIMpPEHUs
WH()OPMAITMOHHOTO TIOJIsS, TIOBBIIMICHHUSI CKOPOCTH OO0pabOTKM U Tepenadn
uHpopmaiuu, olecnedeHus ynoOcTBa mpeoOpa3oBaHUs U CTPYKTYPUPOBAHUS
uHpopmaruu Ui TpaHcPopMalui ee B 3HAHWE (HMCIOIB3YIOTCS Ha 3aHATHSX B

dbopme 2NEKTPOHHBIX MPE3EHTAUHN JEKIUH, U T.11.);



- [Ipo6nemMHoe 00yUeHHE — CTUMYITUPOBAHNE CTYACHTOB K CAMOCTOSITEIEHON
«J100bI4€» 3HAHUN, HEOOXOIUMBIX JJIsI pEIICHUS] KOHKPETHOM NpOoOIeMBbI;

- Onepexaroniasi caMOCTOsITeNIbHAsE paboTa — U3y4YeHUE CTyACHTaMH HOBOTO
MaTtepualia 0 ero U3J0KEeHHS MPENoaBaTesieM Ha JICKIUUA U JPYTUX ayJUTOPHBIX
3AHATUAX;

- 1abopaTopHbIE UCCIe0BaHUs Ha COBpeMeHHbIM obopyaoBannu MHUNIL] ¢

JNAIbHENIIICH HHTEPITPETAMEN OJTYYEHHBIX JTaHHBIX.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
JlekunonHble 3aHsaTHSA 36 yac
Tema 1. IIpeamer, nean u 3agauu UH:keHepHOH IH3UMOJIOTHH - 2 Yac
HNuxeHepHas 3H3UMOJIOTHS KaK HayKa. 3aJa4yd WHXEHEPHOW SH3UMOJIOTHHU.
HampaBnenust ucnosib3oBanusi GepMEHTHBIX MpenapaToB. [lepcrnekTUBBI pa3BUTHS
VUHXEHEPHOU SH3UMOJIOTUU.
Tema 2. Jlekuus-npesenrauuss (MAQ) Texnosorus ¢epMeHTHBIX
npenaparos - 6 yac
@®epmentsl. CrtpykTypa u  cBoiictBa. Kiaccudukauus (epmeHTOB.
OCHOBHbBIE TEXHOJOTMYECKHE JTambl MPOU3BOACTBA MHUKPOOHBIX (PEPMEHTHBIX
npemnapatoB. [Tomyuenue cyxux epMeHTHBIX MTpenapaToB.
Tema 3. I'ereporennnie KATaJIU3ATOPBI Ha OCHOBeE
UMMOOMITH30BAHHBIX (DEPMEHTOB U KJIETOK- 2 yac
Hocurenn. Xwumuueckue u  (QU3MUECKHME METOJAbl MUMMOOUIIU3ALMU
dbepmenToB. CBOMCTBa UMMOOMIM30BAHHBIX (DEPMEHTOB.
Tema 4. CoBpeMeHHbIe MeTOAbI KOHCTPYMPOBaHHMS ()epPMEHTOB C
Heo0X0AMMBbIMHM CBOIicTBaMHU — 4 yac
Xumuueckas Mmoaudukanus. KomMOMHATOpHBIE METOJbI, T€HETHYECKas H
OenkoBasi MHXEHEPHS], METObl HAPaBICHHON HBOJIIOLIUU.
Tema 5. ®depMeHTHI B HETPAANIMOHHBIX Cpeaax - 2 yac
Munennspaass 3H3uUMoOJOrus. Bkitouenue ¢GepMeHTOB B OOpalleHHbIE

MHUIICIIIIBI.



Tema 6. ®epMeHTHI B OPraHM4YecKOM CHHTe3e — 6 yac

Metoapl NOBBIIEHUST BBIXOJA LEJIEBOrO IpoayKra. M3mMeHeHne MOHHOTO
coctosiHusg peareHToB. CuHTE3 3(PUPOB aMUHOKHUCIOT, MPUPOJHBIX aMUHOKHUCIIOT
acrapraMa, HEIPOTEMHOTEHHBIX aMHUHOKHUCIOT, NOJIYYEHHUE aKpUJIAMHUAA, CUHTE3
s0JI0YHOM KUCIIOTHI, JIAKTAMHBIX aHTUOMOTUKOB MPOCTATJIaHTUHOB

Tema 7. @epMeHTHI B aHAJIUTUYECKOH XMMUM U MeaulIMHe— 4 yac

PepMEHTATUBHBIN aHAJIN3 MeTabOIUTOB. buocencopsl.
NMMyHODEpMEHTHBIH aHaJu3. [TonumepasHas LenHas peakuus.
buontoMuHUCHEHTHBIT MHUKpOaHAIN3. DEpMEHTHl KOPPEKIMU TMUIIEBAPEHUS.
depMeHTHI Hapy>KHOTO npuMeHeHus. TpoMOonuTuyeckue epMeHTHI.

Tema 8. ®epMeHTHI B NUIIEBOI MPOMBIILJIEHHOCTH — 6 4ac

[IpakTrueckoe UCHOIb30BaHUE (DEPMEHTOB B MUILEBON MPOMBIIIIIEHHOCTH.
OTanbl TEXHOJOTMYECKUX TMPOLECCOB M TEXHOJIOTUYECKUE UEIU IPUMEHEHHS
dhepMeHTOB

Tema 9. Jleknusi-kondepenuuss (MAO) buokaranuTnyeckue MeToAbl
3alUTHI OKPY:KaloLIei cpeabl- 4 yac

[lonsitue »skoOMoOKaranmu3a. JlecTpykiusi KCEHOOMOTHMKOB C y4YacTHEM
MUKpPOOpPraHu3MoB U (epMeHTOB. OCOOEHHOCTH KMHETHKH OMOKATAIUTUYECKHUX
IPOLECCOB JECTPYKUUU KCEHOOMOTHKOB. MeXaHM3Mbl KMHETUKH JECTPYKLUUU
KCEHOOMOTHKOB. AJanTtanus MHUKpOOpraHu3Ma K KCEHOOMOTHKY. Accolualus

MHUKPOOPIraHMU3MOB. Peaﬂmaunﬂ «HCBO3MOJXHBIX» XUMHNYCCKHUX peaKuHﬁ.

Il. CTPYKTYPA W COJEPXAHHUE NPAKTUYECKOM YACTH
KYPCA

IpakTnueckue 3anaTus (36 gac)

IIpakTnueckas  padora 1. IIpoexkrHas  meroguka (MAO)
IIpuroroBieHne U HCNOJIb30BaHNE (pePMEHTHBIX NpenapaToB — 6 yac
Llenv pabomwvi: O3HAKOMUTBCA C Ppa3IMYHBIMU BHJAMU (PEPMEHTOB,

CHGHI/I(I)I/I‘IHOCTBIO 1%9,¢ HeﬁCTBHH.



3amaun: 03HAKOMHUTHCS C BHJIAMH H CTICIIM(PUIHOCTHIO TEUCTBUS Pa3THIHbIX
dbepmeHTOB, cmocobax modydeHHs  (EPMEHTOB;  ONPEACTUTh  TIIyOUHY
(dbepMeHTOIIM3a ChIPhSl B 3aBUCUMOCTH OT TUTa (hepMEeHTa.

Jlureparypa:

1. Me3enoBa, O.f. buoTexHONIOTHUS pPAIMOHAILHOIO HCIOJb30BaHUS
ruApoOonoHToB. - CII0.: «Jlanby, 2013.- 416 c.

2. KaduectBo, 0Oe30mMacHOCTP ®W  METOABl aHAIW3a IMPOIYKTOB W3
ruipoOoroHTOB. Brin. 3. PyKOoBOJCTBO MO COBPEMEHHBIM METO/JAM HCCIIEIOBAHMUS
MOPCKHUX BOJOpPOCIEH, TpaB U MPOAYKTOB ux nepepadborku. — M.: U3-so BHUPO,
2009. - 108 c.

3. [lu6uzoa M.E. TexHomorusi NpOTEOIUTHICCKUX (PEPMEHTOB IITUPOKOTO
CHEKTpa JIECWCTBUS M3 BHYTPEHHHUX OPraHOB MPYJIOBBIX BHJIOB pblO // BecTHuk
actpaxanckoro ['TY. Cepus: peiOHOE X03-B0, 2011.- Nel.- C. 119- 123

IIpakTnueckas padora 2. PeryanpoBanne npouecca ¢gepMeHTaATUBHOTO
TU/APOIHU3a 0eJIKOB ;KUBOTHOIO IIPOUCXOKIEHUS - 6 yac

Lenv pabomwl: M3y4NTh BIUSHUE PA3TUYHBIX (DEPMEHTHBIX MpEnapaToB Ha
nporiecc (GEePMEHTATUBHOIO THAPOU3a OEJKOB, BIMSHUE MPEABAPUTEIHLHON
00paboTKM Ha TITyOUMHY TUAPOIN3a, BIusiHue pH, Temmneparypsl.

3amauu: MOJIY4YHTh IIPEICTaBIICHUE 0 BITUSIHUU (bakTopoB
TEXHOJIOTUYECKOTO TMpoIlecca U MPeIBapUTEIHHON 00pabOTKHU ChIphsl Ha MPOIECC
dbepmeHTONN3A; ONpeNeNuTh TIyOuHy QepMeHToMn3a Oemka METOJ0M
(GhOpMOJILHOTO TUTPOBAHUSI.

Jlureparypa:

1. MeszenoBa, O.f1. BuOTEXHOJIOTHS PAIMOHAIBHOTO HCHOJIH30BaHUS
ruapoononToB.- CII6.: «Jlanby, 2013.- 416 c.

3. KadectBo, 0e€30macHOCTP W METOJBI aHAIW3a MPOIYKTOB W3
ruApoOoroHTOB. Bein. 3. PykoBOJCTBO MO COBpEMEHHBIM METOAAM HCCICIOBAHUS

MOPCKHUX BOJOpOCIIEH, TpaB U MPOAYKTOB ux nepepadborku. — M.: U3-so BHUPO,

2009.- 108 c.



4. Kunpmaes A.A. HccnegoBanue (EepMEHTATUBHOTO  THIIPOJIN3a
MaJIOLIEHHOTO PHIOHOTO CHIPbA B TEXHOJIOTMH MOJIYYEHHs] OENKOBBIX MPOIYKTOB /
Becthuk actpaxanckoro I'TY. Cepus: ppioHO€ x03-Bo, 2009.- Nel.- C. 120- 124

IpakTnueckass padora 3. MmuxkpoOmosornyecKkuii 1 OMOXUMHYECKHI
KOHTPOJIb POU3BOACTBA (hepMEHTHBIX NpenaparoB — 4 yac

Lens paboThl: O3HAKOMUTHCA C OCOOCHHOCTSIMU MHKPOOUOJIOTHYECKOTO U
OMOXMMHUYECKOTO KOHTPOJISI IPOU3BOJCTBA (PEPMEHTHBIX MPENapaToB.

3agauu:

- H3YyYUTh METOJbl MHUKPOOHMOJIOTMYECKOTO KOHTPOJS MPOU3BOICTBA
(epMEHTHBIX ITPENapaToB;

- U3YYUTH METOJIbI OMOXHUMHYECKOTO KOHTPOJISI MPOU3BOJCTBA (hePMEHTHBIX
penaparos.

- OCBOUTH CXEMBbI NPOBEICHUSI CAHUTAPHO-MUKPOOUOIOTUYECKOTO KOHTPOJIS
IIPOU3BOJICTBA U MPOAYKIIUH.

IIpakTnyeckass padora 4. Cranpaprusanuss ¥ cepruPUKaLMA
(epMeHTHBIX penapaTos — 4 yac

Llenv pabomvl: O03HAKOMHUTBCSI C OCOOEHHOCTSIMM CTAHAAPTU3ALMHM U
ceprudukranuu PepMEeHTHBIX MMPeEnapaTosB.

3amaun: O3HAKOMUTHCA C OCOOEHHOCTSIMHU TOATBEPKACHUS COOTBETCTBHS
(epMEeHTHBIX IpenapaToB, CPOPMUPOBATH KOMIUIEKT MOATBEPKIAAIOIIEH KauyeCTBO
JOKYMEHTalun

Jlureparypa:

1. [ToctanoBnenrie Ne 982 or 1 gexabps 2009 r «O6 yTBepKIeHUU
CAMHOTO TEepeyHs MPOMYKIMH, TOJIekKAIIeH o0s3aTeNbHONU cepTU(hUKAIINN, |
€AMHOrO0 TMEpeYHs MPOAYKIMH, TMOATBEPKIECHUE COOTBETCTBUS  KOTOPOM
OCyHIeCTBIsIETCST B (OpME TPUHATHS JIEKJIapallid O COOTBETCTBUW» //
http://gost.konspektum.ru/s

2. http://www.standartizac.ru/certification/formi.html

IIpakTuyeckas paGora S. Pemenue 3amau mnmo Tteme «KuHernka

(epMeHTATHBHBIX peakumin» — 4 yac


http://www.standartizac.ru/certification/formi.html

Ilenv pabomwr: OrnpeneneHne KOHCTaHTHI Muxasmmuca — MeEHTeH u
npenesbHol  (MakCUMalbHOM) CKOPOCTM pEaKIUH W3 ONBITHBIX JaHHBIX.
KoHKypeHTHOE ¥ HEeKOHKYPEHTHOE MHTMONpoBaHnu. HrnbnpoBanue cyocTparom.
B pesynbpTaTe npoBeaeHus 1a00paTopHOil pabOThI CTYIEHT JTOJDKEH:

3ajgaun: HAy4YUThCA OMNPENENATh KOHCTaHThl Mmuxasmmca — MeEHTeH u
npenesbHON (MaKCUMalbHOM) CKOPOCTH PEAKIIMU U3 OMBITHBIX JAHHBIX.

IIpakTuyeckas padora 6. Ilpodaemuoe o0yuenne (MAQ) Onpenesienue
MPOTEOJIMTUYECKON AKTHUBHOCTH B OHOJOrMYeCKHX O0OBEKTaX M H3y4YeHHe
BJMSAHUS NHTHOUTOPOB HA NMPOTea3bl Pa3IHYHBIX THIIOB — 6 yac

Lenv pabomui: OnpenenuTh NPOTEOIUTUIECKYIO aKTUBHOCTh (DEPMEHTOB B
OMOJIOTMYECKUX OO0BEKTaX >KMBOTHOTO U PACTUTENBHOIO MPOUCXOXKICHUS MU
W3YYUTh BIUSHUS HHTUOUTOPOB HA MPOTEAa3bl PA3JIMYHBIX TUIIOB.

3ajayu: MOJMYYUTh MPEACTABICHHE IMPOTEOJUTUYECKYIO AKTUBHOCTH
(depMeHTOB B OHOJIOTMYECKHX OOBEKTaX JKUBOTHOTO U  PaCTUTEIBHOTO
MPOUCXOXKJIEHUSA, OCBOUTH CHOCOOBI WX  BBIIEICHUS, W3YYUTh BIMSHUS
UHTHUOUTOPOB HA MPOTEA3bl Pa3INYHbIX THUIIOB.

IIpakTuueckas padora 7. IlpoexkTHas meroguka (MAQO) Ilpumenenune
(pepMEHTHBIX T@penaparoB MpPH NPOU3BOACTBE MNPOAYKTOB IHIIEBOI

OHMOTEXHOJIOTUM — 6 yac

L[CJ'II) pa6OTI>II HN3Yy4YUTb TCXHOJIOTHIO IIPOU3BOJACTBA PACCOJBHBIX CBIPOB.
38):[&‘11/13 O3HAKOMHUTLBCA C 3TallaMKW TCXHOJIOTMHU ITPOU3BOACTB PACCOJIBHBIX

CBIPOB, U3YUYUTh POJIb (DEPMEHTHOTO TIpernapaTa B JaAHHOW TEXHOJIOTHHU.

I1l. YYEBHO-METOJWYECKOE OBECIIEYUEHHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIIUXCSI
Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI

06yanomec>1 10 AMCHUIIIIMHC ((I/IH)KCHepHaH OH3HUMOJIOTH:A» IIPCACTABICHO B

[Tpunoxenuu 1 u BKiItO4aeT B ceO:



HJIaH-Fpa(I)I/IK BBITIOJIHEHUS CAMOCTOSITEIILHOM pa6OTBI 10 AMCHUIIIIMHE, B TOM

YUCJIC IPUMCPHBIC HOPMbBI BDCMCHH Ha BBIIIOJIHCHHUC 110 KAXKIOMY 3a/IaHUTO,

XapaKTEPUCTHKA 3aJaHUN JUIsI CAMOCTOSITENBHOM padOThl OOydYaroIMUXCcAd U

MCTOJUYCCKHC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHUSI K  MPEACTaBICHUI0O W OQOPMIICHHIO  PE3yJIbTaTOB

CaMOCTOSITCJIbHOM pa60TI)I;

KPUTEPHUH OLICHKHU BBIMOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV KOHTPOJIb JOCTUXKEHUSA LIEJIEA KYPCA

Koutponupyemslie Kozp! u atans1 popmupoBanus OueHouHbIE CpecTBa
Ne paszaensl / TeMbI KOMIIETEHLINI TEKYIIUN | IPOMEXYTO
/1 JUCIUTUTUHBI KOHTPOJIb YyHast
aTTecTaIus
1 | [Ipenmer, uenu u OK-5 3HAET COBPEMEHHBIE HAYYHO- [ OTYET O | 3ayer
3a1a4yu HPaKTH4CCKUE H | mpakTuye
MHKEHEPHOM HH(pOPMALHOHHBIE CKOM
SH3UMOJIOTUH TeXHoJIorHH B cepe pabote
MTUIIEBBIX
OMOTEXHOJIOTHYECKUX
MIPOU3BOJICTB
ymeeT HCII0JIb30BaTh
COBpPEMEHHBIE  METOABl |
nH(pOpPMaIMOHHbBIE
TEXHOJOTMM B oOjactu
OMOTEXHOIOTHYECKOTO
MPOU3BOACTBA 105111(9:10) 74
MPOTYKIIUH
BJIaJI€ET HaBBIKAMH

IIPUMEHEHHUSI  COBPEMEHHBIX
HAyYHO-TIPOU3BOJICTBEHHBIX
METOJI0B u
MH(OPMaLMOHHBIX
TEXHOJIOTUH B objactu
MUIIEBBIX OMOTEXHOJIOTUI

IK-9 3HAET kinaccudukanuro, | Tect 3ader
CTPYKTYpy H CBOMCTBA
TeXHOTOTHS (depMeHTOB. OcHOBHBIE
2 (D epMEHTHBIX TEXHOJIOTUYECKUE STaIlbl
IpEerapaTos IPOM3BOJICTBA  MHKPOOHBIX

(epMEHTHBIX  Tpenaparos,
MOJTy4YCHHE CYXHX
(hepMEHTHBIX MTpEnapaToB.




YMEET PeryIMpoBaTh MpoIecc
(bepMEeHTaTUBHOTO THAPOIH3A
0enKoB KUBOTHOI'O

MIPOUCX 0K ICHHS

BJIAJIEET METOIUKON
MOJTYYCHUS (hepMEeHTHBIX
npenaparoB ¥ HWHTUOUTOPOB
nus3

CBIpbsl  PAaCTUTEIBLHOIO

MIPOUCX 0K ICHUS

Otyer O
MIpaKTH4e
CKOH
pabote

I'ereporennsie
KaTaJau3aTopsl
OCHOBE

Ha

UMMOOMIIN30BAHHBI

X  (epMeHTOB
KIICTOK

u

[1K-9,
I1K-11

3HaeT KiIacCu(pUKauuoo U

CBOMCTBA HOCHUTEIEH IUIA
UMMOOMIN3alud (EPMEHTOB;
OCHOBBI ~ XUMHYECKHX H
buznuecKux METO/IOB

UMMOOUITN3AIUU (EPMEHTOB.

9CCC

yMEeT MPUMEHSATHh 3HAHHUS O
MMMOOMIIN30BAHHBIX
dbepMeHTax B MPAKTHYECKOM
eITEIbHOCTH

Otyer O
PAKTHYC
CKOM
pabore

BJIaJICCT METOAaMHU
UMMOOMIH3auu (PepMEHTOB

3auer

CoBpeMeHHbIE
METOBI
KOHCTPYHPOBAHUS
(hepMeHTOB C
HEO0O0XO0IUMBIMHU
CBOMCTBaAMH

IK-9,
[K-11

3HaeT OCHOBBI XHUMHYECKOI

MoupUKau GepMeHTOB.

KonTpon
bHaA
pabora

yMmeeT XapaKTEepU30BaTh

KOM6I/IHaTOpHI)IC METOOBI,
METOAMHA TE€HETUYECKOU U
0€eIKOBOI

METOIbI

HMH)XEHEPUH,
HaIlpaBJIEHHON
SBOJIFOLIAH.

BJIa/IEET OCHOBaMU
MUKpPOOHOJIOTUYECKOTO u
OMOXMMHUYECKOTO  KOHTPOJISI
IPOM3BOJICTBA  (PEPMEHTHBIX
IpenapaToB, CTaHAAPTU3ALUU
u cepTU(UKAIUU

(I)epMCHTHBIX npemnapaTroB

Otuér O
IpaKTUye
CKOH
pabore

3auer

®epMeHTHI B
HETPaJIULMOHHBIX
cpenax

IK-9,
[K-11

3HAeT OCHOBBI MMIIEJUIIPHOMN
OH3UMOJIOIUHN

YMEET XapaKTepH30BaTh
METO/IbI BKITFOUCHUS
(bepMeHTOB B OOpallicHHbIC
MUIICIUTBI

Tect

BJIaJceT METOJaMH

Otyer o

3auer




BKIIIOYECHUSI (EPMEHTOB B

00pallleHHbIE MUIICILIIBI

MpaKTHYEC
CKOM
pabote

DepMeHTHI B
OpPraHUYECKOM
CUHTE3€

I1K-9,
I1K-11

3HACT OCHOBBI MCTOAOB

3¢upoB
MIPUPOIHBIX

CHUHTE3a
aMHUHOKHCIIOT,
AMUHOKHCIIOT acraprama,
HEMIPOTEUHOTEHHBIX
aMHHOKHMCIIOT, MOJTy4eHUe
aKpUIIAMH/I, CHUHTE3
SI0I09YHOM KHCJIOTHI,
JAKTAMHBIX ~ aHTHOHMOTHKOB

npocrariianiInHOB

Tect

yYMEET XapaKTCprU30BaATb
MCTOABI ITOBBINICHUSA BBIXOJ4
OEJICBOT'O IIPOAYKTA

BIIaJICET HaBBIKAMH
UCIIOJIb30BAHUS
COBPEMEHHOTO
1ab0paToOpHOTo
o0opynoBaHus U IpUOOPOB, U

MPOrpaMMHOTO o0ecTieueHus

Otyer O
MIpaKTH4e
CKOH
pabote

3aueT

depMeHTHI B
aHAJTUTHIECKOM
XAMUHU B MEJUITTHE

I1K-9,
[1K-11

3HAae€T OCHOBBI COBPEMEHHBIX
METO0B  (hepMEHTATUBHOTO
aHanu3a, (bepMeHTbI
KOPPEKIIMH

(hepMeHTHI

NULIEBapEHNs,

Hapy»XHOTO
PUMEHEHHS,
TPOMOOJIUTHYECKHE
(bepMEeHTHI.

Tect

ymeer mnonb3oBathes HT/,
pErIaMEHTUPYIOIIEH METObI
UMMYHO(EPMEHTHOTO
aHaJIM3a, [P,
OMOTIOMUHHUCIICHTHOTO

MHKpOaHaJIN3a

BIIAJICET MeToJaMu
(bepMEeHTHOTO aHan3a

Otuer O
MIpaKTH4e
CKOH
pabote

3aueT

®epMeHTHI B
MULICBOU

I1K-9,
[IK-11

3HACT OTallbl
TCXHOJIOTHYCCKUX MPOUCCCOB

N  TCEXHOJIOTHYECKHE  ICIIU

Pedepar

3auer




MPOMBIINIJICHHOCTH MPUMCHCHUA (bepMeHTOB

ymeer npaktuuecku | Otuer O
UCIIONIb30BaTh (DEPMEHTHI B | MpaKTUYE
MULIEBON IPOMBILLICHHOCTH | CKOM
pabote

BIIaJIcET TEXHOIOTHSIMHU
MPOU3BOJICTBA  TPOIAYKIIHH
MHINEBON OMOTEXHOJIOTHH C
ydactueM (pepMEHTOB

T1K-9, 3HAET 0 PKOOMOKAaTAIIN3E, 3auer
[1IK-11 JIECTPYKIIUU KCEHOOMOTHUKOB
C y4acTHeM
MHKPOOPTaHHU3MOB U
dhepMeHTOB

yMeeT JlaBaTh
XapaKTePUCTUKY Yoce
brnokaramntrnueckue MEXaHHU3MaM ACCTPYKIHU
METOAbI 3allIUThI KCGHO6I/IOTI/IKOB, azalrTainuu
OKpY’KaroIeu MHUKPOOPTraHU3MOB K

Cpenbl KCEHOOMOTHKAM.

BIIAJICET OCHOBHBIMH
METOJaMH M TIpHUeMaMu
MIPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
UCCIIEI0OBAHUM pu
0€30TXOHBIX
OMOTEXHOJIOTHI

TuroBbIe KOHTPOJIBHBIE 3aJaHUS, METOAUYECKUE MAaTEPUAIbI, ONPEICIISIOINE
NpoLEeIypbl OIEHUBAaHUA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OIbITa
JESTENIbHOCTH, a TaKKe KPUTEPUU M TOKa3aTesld, HEOOXOAMMBIE ISl OLECHKHU
3HaHWM, YyMEHUH, HABBIKOB M XapaKTepHU3ylOIIMe HTanbl (POPMUPOBAHUS
KOMIETEHIIMH B  MpOLIECCE  OCBOCHHMS  OOpa3oBaTENbHOW  MPOTrpamMMBbl,

npezacTasiieHbl B [Ipunoxenuu 2.




V CIIMCOK YYEFHOM JUTEPATYPBI U UTHOPOPMAIIMOHHO-
METOANYECKOE OBECIIEHEHHUE JUCIHUIIJINHBbI
OcHoBHas JuTeparypa

1. 'amatopoBa B.C. ®epmeHTBbl [DIEKTPOHHBIN pecypc|: 1adopaTOpHBIMA
npaktukyM / ['amatopoBa B.C., 3unoBbeBa M.E. — D1eKTpOH. TEKCTOBbBIE JaHHbIE.
— Kazanp: KazaHCkuli HallMOHAJIBHBIM HCCIENOBATENBCKUI TEXHOJIOTMYECKUMA
YHUBEPCUTET, 2010. — 278 C. — Pexum JocTyna:
http://www.iprbookshop.ru/63527.html. — 35C «IPRbooks»

2. Harnsgnas OmoTexXHOJIOTHS W reHeTH4eckas nmwkenepus / P. lImun ; mep.
c HeM. A. A. BunorpanoBoii, A. A. Cuntomnaa. Mocksa : BUHOM. Jlabopartopus
3HAHUU, 2014. — 324 c., (10 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

3. [ImakynoB B.K. OcHOBbl JguHAMHUYECKOW OHMOXUMHH [DJIEKTPOHHBIN
pecypc]: yueonuk/ Ilmakyno B.K., HukomaeB FO.A. — DaeKTpoH. TEKCTOBBIC
manaeie. — M.: Jloroc, 2010. — 216 c¢. — Pexwmm pgocryma:
http://www.iprbookshop.ru/9095.html. — 95C «IPRbooks»

4. Tlpaktukym mno »su3umosiornn / B. B. Coma, HO. B. bypuesa ;
JlambHEBOCTOUHBIM  TOCYHAPCTBEHHBIA  YHUBEPCUTET, HHCTUTYT XUMUH U
MPUKIIATHON SKOJOTHH, TUX00KeaHCKU MHCTUTYT Onoopranudeckont xumuu JIBO
PAH. BrnaguBoctok : M3a-Bo JlaneHeBocTouHoro yuusepcuteta, 2010. — 31 ¢. (10

9Kk3.) http://lib.dvfu.ru:8080/lib/item?id=chamo:298293&theme=FEFU

5. TeopeTndeckne M MPAKTHYECKHE OCHOBBI OHOTEXHOJOTHH APOXIKEH :
yueOHoe nocodue nanst By3oB / JI. B. PumapeBa. Mocksa : [eJIu npunt, 2010. —

251 c. (9 ax3.) http://lib.dvfu.ru:8080/lib/item?id=chamo:358974&theme=FEFU

6. IlpakTudeckas sH3UMONIOTHS [DNeKTpoHHBIN pecypc]| / X. buccBanrep. - M. :

BMHOM, 2014. - http://www.studentlibrary.ru/book/ISBN9785996324026.html

JlonoiHuTEIbHAS JIMTEpPaTypa
1. neiikua A.I'. buoxumus. Jlabopatopubiii npaktukym. Yacte 2. benku.

®depmenThl. Butamunbl [DneKTpoHHBIM pecypc]: yuyeOHoe mocobue / Illneiikun


http://www.iprbookshop.ru/63527.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU
http://www.iprbookshop.ru/9095.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:298293&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:358974&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785996324026.html

A.T'., CxBoprioBa H.H., brannoB A.H. — DnextpoH. TekctoBsie nanubsie. — CIIO.:
Yuausepcurer HUTMO, 2015, — 106 c¢. — Pexum jgocryma:
http://www.iprbookshop.ru/65803.html. — 3BC «IPRbooks»

2. ®epMEHTHl B MUIIEBOW MPOMBINIICHHOCTH / mox pen. Pobepra k.
Vaiitxepcra, Moprena Ban Ooprta ; mep. c¢ anri. C. B. MakapoBa. CaHKT-
[TerepOypr ; [Tpodeccus, 2014. — 404 C. (7 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:751692&theme=FEFU

3. Teopetuueckue W MPAKTUYECKUE  ACHEKThl  PAa3BUTUSL  CIIUPTOBOM,
JIMKEPOBOJIOYHOM, (dbepMeHTHOM,  JIpOAOKEBOM M YKCYCHOM  OTpacieu
npombiiieHHoctd. / Ilon pemakumeit B.A. Ilomskosa, JI.B. PumapeBoii— M.:
BHUUIIBT, 2011. - 298 c.

4. TInesas xumus / A.Il. Heuaes, C.E. TpayoenOepr, A.A. KoueTrkoBa u ap.
- 5-e u3n., ucnp. u gom. - CII6.: TUOP/, 2012. - 672 c.: 60x90 1/16. (neperier)
ISBN 978-5-98879-143-0 - Pexum JOCTyTaA:
http://znanium.com/catalog/product/339106

5. ®enopoBa P.A. [lumeBas xumus. JlaGopaTopHbli  MPAKTUKYM
[OnexTpoHHBIN pecypc]: ydeOHO-meToandeckoe mnocooue/ demopoa P.A.—
OnextpoH. TekctoBbie nanubie.— CII6.: Yuusepcurer U'TMO, 2015.— 60 c.—
Pesxxum noctyna: http://www.iprbookshop.ru/67530.html. — 3BC «IPRbooks»

Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKALIMOHHOM CeTH

«HTepHeD?

1. http:/fisir.ras.ru/ - WuaterpupoBanHas Cucrema HMHbOpMaImoHHBIX

PecypcoB Poccuiickoit Akagemun Hayk.

2. http://www.viniti.msk.su/ - Bcepoccuiickuii Wucturyr Haywnoiét wu
Texanueckoit Uudopmanuu (BUHUTU PAH).

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3a Hay4HBIX JTaHHBIX B 00JIACTH

OMOMEIUIIMHCKUX HayK.
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4. www.chem.gmul.ac.uk/iubmb - buoxumuyeckas KiacCUpUKANUI U

HOMEHKJIaTypa QepMeHToB. CBOOOIHBIA AOCTYN Ha caiitTe MexXIyHapoIHOTO

COI03a OMOXMMHUU ¥ MOJIEKYJIIPHON OHOJIOTHH.

5. www.molbiol.ru, www.nature.ru - YueOHuKH, Hay4dHbIe MOHOTpaduwy,
0030pbl, JabOpaTOpHBIC TMPAKTUKYMBI B CBOOOJHOM JOCTyNe Ha calTax

MPAKTUYECKON MOJIEKYJISIPHOU OMOJIOTHH.

6. WWW.SWIsSSprot.com — cBOOOAHBIH JOCTYI K MEXIyHapoAHOH 0ase

JAHHBIX IO MepBUYHBIM U 3D cTpykTypam hepMeHTOB

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPpaMMHOI0 o0ecreYeHn st
-ITaker nporpamm Microsoft office
-IIporpamMmMbl cTaTUCTUUECKOTO aHanu3a AaHHbIX Epi Info

-IIporpammubie koMIiekchl Autodesk

VI METOAUYECKHUE YKA3AHUS 1O OCBOEHUIO JUCIUIIJIMHBI

Opranu3anMoHHbIe PEKOMEHIANUH 10 M3Y4YEeHHIO U CHUIITHHbI

Jlist obecnieyeHusl CUCTEMaTUUYECKOM M PEryJIIpHON paboThl MO M3YUYEHUIO
JUCHMIUIMHBL ¥ YCHEIIHOTO TPOXOXKICHUS IPOMEXKYTOUHBIX M HUTOTOBBIX
KOHTPOJIBHBIX ~ WCOBITAHUH  CTYACHTY  PEKOMEHIYeTCS  MpUIEp>KUBATHCA
CJICITYIOIIETO TOpsIKa O0yUCHHUS:

1. CamocCTOSTENbHO OIpeneanuTh O00BbEM BPEMEHH, HEOOXOIUMOTO s
popabOTKHU KaXKI0M TEMBI.

2. PerynsapHo u3yyaTh KaXKAYI0 TEMY JUCLUIUIMHBI, UCIOJIb3Ys pa3UYHbIC
(bopMbl UHANBUIYATbHON paOOTHI.

3. CornacoBblBaTh C IMpenojaaBaTeleM BHUJIBI padOThl MO U3YYEHUIO
JUCIUIUTAHBIL.

4. Tlo 3aBepuIeHHM OTIEIbHBIX TEM I€pelaBaTh BBIIIOJHEHHbIE PAOOTHI

(petepartsl, acce) mpemoaBaTesio.


http://www.chem.qmul.ac.uk/iubmb
http://www.nature.ru/
http://www.swissprot.com/

[Ipn ycmemHOM MPOXOXKACHUH PYOECKHBIX KOHTPOJIbHBIX HCIBITAaHUM
CTYIE€HT MOJKET IPETEHA0BAaTh HA COKpALIEHHWE IPOrpaMMbl IPOMEKYTOYHON

(MTOrOBOM) aTTECTAIMH MO TUCIUILIMHE.

Xapakrep pa3JM4HbIX BUAOB Y4e0HOI padoThl H peKOMEHyeMasi
MOCJIeI0BATEIbHOCTD AeCTBUM CTYI€HTA
(«cueHapuil U3y4YeHUs1 JUCHMILIMHBD))

Cuenapuil u3ydyeHus: TUCUUILIMHBI « THXXEHEpHas: YH3UMOJIOTUS» CTPOUTCS
Ha OCHOBE Y4€Ta HECKOJIbKUX BaXKHBIX MOMEHTOB:

- 04EeHb 00JIBIION 00BEM JOMOTHUTENBHBIX UICTOYHUKOB HH(POpMaALIUK;

- Oonp1IOM 00BEM HOPMATUBHOTI'O MaTepuaa, MoAJIeKalui pacCMOTPEHUIO;

- CYILIECTBEHHO OTPAaHUYEHHOE KOJMYECTBO y4E€OHBIX 4acOB, OTBEACHHOE Ha
U3Y4YEHUE TUCLUILINHBIL.

B cBa3u ¢ Ha3BaHHBIMU NpoOjeMaMH OOY4YEHHE CTPOUTCS CIIETYIOIIHUM
oOpazoMm. Ha nekuusx mpenojgaBaTellb JaeT OOLIYIO  XapaKTEPUCTHKY
paccMaTpUBaEMOI0 BOIIPOCA, Pa3JIMYHbIE HAYYHbIE KOHLENLMU WM TO3ULMH,
KOTOpbIE €CTh MO JaHHON TeMe. Bo Bpems JEeKUMH PEKOMEHIYETCsl COCTaBISATh
KOHCHEKT, (PUKCUPYIOIIUH OCHOBHBIE IIOJIOKEHUS JIEKIUW U KIIOYEBBIC
OTIpEeJICIICHHUS TI0 MTPOMIEHHON TeMe. Bo Bpemsi JIEKIIMOHHOTO 3aHATHS HEOOXOIUMO
(uKCUpOBaTh BCE BaXKHBIE MOMEHTHI U MPOOJIEMbI, Ha KOTOPBIX OCTAHABIMBACTCS
npenojgasarenb. [IoTOM MMEHHO 3TH acCHEKThl CTAaHYT MPEIMETOM CaMOro
MPUCTAIBHOTO BHUMAHUS U U3YUYECHHS HA MPAKTUUYECKUX 3aHATHUS.

[Ipy moAroToBke K MPAKTUUYECKOMY 3aHSITHIO 00s3aTeIbHO Tpedyercs
U3YYEHUE [JOTOJHUTEIBHOW JIMTEpAaTypbl M HOPMATHBHO — TEXHHYECKOU
JIOKyMEHTAIMU MO0 TeMe 3aHsTHs. be3 ucnosib30BaHUs HOPMATUBHO- TEXHUUECKOU
0a3bl U TEXHUYECKOU JTUTEPATyPhl HEBO3MOXKHO MPOBEJACHUE PACUETHBIX 3aHATUI
3AHSATHUSAX.

Bo Bpemsi mpakTHYEeCKUX 3aHATUN PEKOMEHIYETCSl aKTUBHO Y4acTBOBATh B

PCIICHUN CUTYAIIMOHHBIX 3a/ia4, HpOGKTHOfI ACATCIBbHOCTH IIO paCCManHBaeMOﬁ



TEMBbI, BBICTyNaTh C MOATOTOBIICHHBIMHU 3apaHee MOKJIaJaMH W TPE3CHTAIUSIMHU,
MPUHUMATh YJaCTHE B BBITTOJTHCHHH KOHTPOJIBHBIX pa0oT.

CamocrosiTennbHast ~ paboTa  JIOJDKHa ~ COOTBETCTBOBAaTH  rpaduky
MPOXOXKJICHUS TPOrpaMMbl  TUCHUIUIMHBL.  CamocTrosiTenbHas pabora 110
nucuuruinHe « HKeHepHast SJH3UMOJIOTHsD) BKIIIOYAET:

a) paboTy C MATEHTHOM M HAYYHO-TEXHUYECKOU JIMTepaTypol, HOPMaTUBHO-
TEXHUYECKOU JOKYMEHTALIUEH;

0) MOJrOTOBKY K 3aHATHIO B UHTEPAKTUBHOM (opme;

B) MMOJTOTOBKY pedepara, 3cce;

T') MIOATOTOBKY MPE3EHTAINH K BBICTYTUICHHUSM;

1) 3aM0JIHeHUE pabouelt TeTpau;

€) paboTy C TECTOBBIMU 3a/IaHUSIMU;

) TIOJTOTOBKY BBICTYIUICHMH Ha CTYJICHYECKHX KOH(PEPEeHIMIX, IS
KOHKYPCOB CTYJICHYECKUX PabOT;

3) TOATOTOBKY K TEKyIIeMYy, PyOEKHOMY KOHTPOJIIO W TPOMEKYTOUHOM
aTTECTAIMH 10 JTUCITUTIIINHE.

JIisl TEOPEeTUYECKOTO W MPAKTHYECKOTO YCBOCHHS AUCITUIUTMHBI OOJIBIIIOE
3HaUCHHE WMEET CaMOCTOsITeNIbHAas padoTa CTYACHTOB, KOTOpas MOKET
OCYHIIECTBJIATBCSA  CTYJCHTAMH  WHIAUBUIAYalbHO W TOJA  PYKOBOACTBOM
MIPETIoIaBaTEIIs.

CamocrosiTennbHasi paboTa CTYJIEHTOB TMPEANOJaraeT CaMOCTOSITEIbHOE
U3YYCHHUE OTACIBHBIX TEM, JOIMOJHHUTEIBHYIO MMOATOTOBKY CTYACHTOB K Ka)IOMY
MIPAKTUICCKOMY 3aHSATHIO.

CamocrosiTenpbHast paboTa CTYJIEHTOB  SIBISIETCS  BaHOW  (opmon
oOpazoBarenpHOTO Tporecca. OHa peanu3yeTcss HEMOCPEACTBEHHO B IPOIIECCEe
ayJIMTOPHBIX 3aHATUH, B KOHTAaKTE C MPENojaBaTeJIeM BHE PaMOK pacIlMCaHus, a
Tak)ke B OMOIMOTEKe, JOMa, TPU BHIMIOJTHEHUU CTYACHTOM YUE€OHBIX M TBOPUYECKUX
3amad.

Ilens camocTosiTeTbHOW pPabOTHI CTYACHTOB - HAY4YUTh CTYACHTA

OCMBICJIICHHO W CaMOCTOATCIBHO pa6OTaTB CHa4alla C y‘IC6HBIM MaTCpUuaIOM,



3aTeM C HaydyHOW WH(pOpMalUel, 3aJ0KUTh OCHOBBI CaMOOPTaHW3AlUA U
CaMOBOCTIMTaHHUS C T€M, YTOOBI MPUBUTH yMEHUE B JaIbHEHIIIEM HENPEPHIBHO
MOBBINIATH CBOIO KBAJTU(UKAIHIO.

[Ipy wu3ydeHUH KaXI0l JUCHMIUIMHBI OpraHu3alus CaMOCTOSITEIbHON
paboThl CTYJEHTOB JIOJDKHA MPEACTaBIIATH E€JUHCTBO TPEX B3aMMOCBS3aHHBIX
dbopwm:

1) BHeayIuTOpHAsi CAaMOCTOSITeNIbHAS paboTa;

2) aynuTOpHAas caMOCTOATENbHAsg paldoTa, KOTOpas OCYIIECTBIISIETCS MO
HEIMOCPEICTBEHHBIM PYKOBOJICTBOM ITPEMNO/1aBaTEIs;

3) TBOpueckas, B TOM YHCIE€ Hay4YHO-UCCIEAOBATeNIbcKas padoTa.
AyauTopHasi caMOCTOsITeNIbHAsE pad0oTa MOKET PEAIM30BBIBATHCS MPU MPOBEICHUN
MPAaKTUYECKUX  3aHSATUM, BBIMOJHEHUHU JTA0OPATOPHOTO MPAKTUKyMa M BO BpEMs
YTEHHUS JICKIUH.

Ha mnpaktudeckux mabopaTOpHBIX pabOTax B3aHATHSX Pa3IUYHBIE BUIBI
CaMOCTOSITEIbHOM pabOThl MO3BOJISIIOT  CAeiaTh Mpolecc oO0ydeHus Oosee
WHTEPECHBIM U MOJHATh AKTUBHOCThH 3HAYUTEIIBHOM YaCTH CTYJIEHTOB B TPYIIIIE.

Bunpr BHEAYIUTOPHOMN CaMOCTOSTEIIbHOU padoThI CTYZCHTOB
pPa3HOOOpa3HBI:

— MOJATOTOBKAa M HamucaHue pedepaToB, IOKIATOB, OYEPKOB U JPYTUX
MUChbMEHHBIX pa0OT Ha 33a/IaHHBIC TEMBI,

— BBINIOJIHEHUE JIOMAIHUX 3aJaHui pa3zHOOOpa3HOTO XapakTepa. ITO -
perieHne 3aaad, moa00p M U3yYeHHUE JIMTEPATyPHBIX MCTOYHHKOB; pa3paboTka U
COCTABJICHHE PA3JIMYHBIX CXEM, BBINOJHEHUE TIpaduueckux padoT, MpPOBEACHHE
pacyeToB U Jp.;

— BBINIOJIHEHUE WHAUMBHUIYAIbHBIX 3aJaHUM, HAMPABJICHHBIX HAa Pa3BUTHE Y
CTYJICHTOB CaMOCTOSTEJIbHOCTH U MHUIIMATUBBI. THIUBUAYaIbHOE 3a]JaHUE MOKET
MOJTy4YaTh KaK KaX bl CTYJIEHT, TaK U 4acCTh CTYJICHTOB TPYIIIIbI;

— MOJATOTOBKA K YYacTUIO B HAYYHO-TEOPETHYECKUX KOH(DEPEHIUSX,

CMOTpax, OJIMMITMAax U Jp.



Ha kaxxnom sTame caMOCTOSATENbHON pPaOOTHl CIENyeT pPa3biACHATH LU
paboOThl, KOHTPOJHMPOBATh NOHMMAHUE 3THX LEJNEeH CTyAeHTaMH, MOCTEIEHHO
(GopMuUpysl y HUX YMEHUE CAMOCTOSITEIbHON MOCTAHOBKHU 3aJ1a4M U BHIOOPA LIEIH.

AynuTopHasi caMoOCTOATENbHAasg padoTa MOMKET PEaJn30BBIBATHCA IPH
IPOBEJCHUM TMPAKTUYECKUX 3aHITHHA, CEMUHApPOB, BBINOJIHEHUU J1a0OpaTOPHOTO
IIPaKTUKYMa U BO BPEMS UYTCHUS JICKIUH.

[Ipy dTeHuMM JIEKUMOHHOTO Kypca HENOCPEACTBEHHO B AayJIWTOPUU
HE00XO0MMO KOHTPOJIMPOBAaTh YCBOCHHE MaTepHala OCHOBHOW MacCOM CTYIEHTOB
IIyTEM ITPOBEIEHHUS SKCIIPECC-OIIPOCOB. TECTOB IO KOHKPETHBIM TEMAaM.

Ha mnpakTtuueckux 3aHATHSIX HYXHO He MeHee 1 uaca u3 aByx (50%
BPEMEHH ) OTBOJUTH Ha CAMOCTOSITEILHOE PEILICHUE 3a/1a4.

IIo pe3ynbraramM CaMOCTOATENIBHOIO PELICHUS 3a4ad CIEAYeT BBICTABIIATH
110 KaKIOMY 3aHATHUIO OLEHKY. OLIeHKa IIpeIBapUTEIbHOM TOATOTOBKHY CTYIEHTA K
IPAKTUUECKOMY 3aHATHIO MOXKET OBbITh CHEJIaHa IMyTeM 3KCIPECC-TECTUPOBAHUSA
(TecToBbIE 33a/1aHUA 3aKPBHITON (DOPMBI) B TeueHUE 5, MakcuMyM - 10 MunyT. Takum
o0pa3oM, NpU HUHTEHCHUBHOW pabOTe MOXXHO Ha KaXIOM 3aHITHH KaXIOMY
CTYJIEHTY IOCTaBUTh, IO KPaHEW MEPE, IBE OLICHKHU.

[lo Mmarepuanam H3y4eHHOM TeMbl I1€1eco00pa3HO BbIIABATh CTYACHTY
JIOMAIlHEE 33JlaHi€ M Ha MOCJIECIHEM MPAKTUYECKOM 3aHATUU MO TEME MOJBECTU
UTOTU €ro M3y4eHHs (HarpuMmep, MPOBECTH KOHTPOJIbHYIO padoTy), 0OCYIUTh
OLICHKM KaXXJIOr'0 CTYAEHTA, BbLAATh JOMOJHUTENIbHBIC 33JaHUsl TEM CTYJECHTaM,
KOTOPBIE XOTAT MOBBICUTH OLICHKY.

Pe3ynbTaThl BBIMOTHEHUS! 3THX 3aJlaHWN MOBBIIMIAIOT OLUEHKY YK€ B KOHIIE
CEMECTpa, Ha 3a4ETHOM HeJene, T.e. PEUTUHIOBas OLIEHKAa HAa HA4allo ceMecTpa
CTaBUTCS TOJIBKO IO TEKYIIeH paboTe, a peTUHIOBast OLIEHKA Ha KOHEIl 3a4€THON
HEJENU YUYUTHIBAET BCE JOMOJIHUTENbHbIE BUJIbI paOOT.

Pe3ynbTaTUBHOCTh CaMOCTOSITENIBHOM paboThl CTYJEHTOB BO MHOIOM
ONpENENAECTCS HAJIUYUEM AaKTUBHBIX METONOB €€ KOHTposid. CylecTByrOT

CHEAYIOLINE BUIBI KOHTPOJISL:



— BXOJHOW KOHTPOJIb 3HAHWW M YMEHMH CTYJEHTOB IIPU Hadajle U3y4eHUS
OYEepPETHON AUCUUIUINHBI;

— TEKyIIMA KOHTPOJb, TO €CTh pETyJSIPHOE OTCIECKUBAHUE YPOBHS
YCBOEHHUS MaTepuaja Ha JEKUUAX, IPAaKTUIECKUX U JJa0OpATOPHBIX 3aHATHIX;

— NPOMEXYTOUYHBIM KOHTPOJIb IO OKOHYAaHUU M3YYEHHs pasjesa WId
MOZYJIA Kypca,

— CAMOKOHTPOJIb, OCYLIECTBISIEMBI CTYJACHTOM B IPOLECCE H3YYCHHMS
JUCLUIUIMHBI IPY TIOATOTOBKE K KOHTPOJIBHBIM MEPOIPUATHUSM;

— HUTOTOBBIA KOHTPOJIb MO JUCLUIUIMHE B BUJIE 3a4€Ta U/UIIA SK3aMEHA;

— KOHTPOJIb OCTAaTOYHBIX 3HAHWW M YMEHUU CIIyCTSl ONPEIAECICHHOE BpPEMs
IIOCJIE 3aBEPILCHUS U3yUYEHHUS TUCLHUTIIINHBI.

Becpma mone3eH TECTOBBIM KOHTPOJIb 3HAHWW W YMEHHW CTYJIEHTOB,
KOTOPBIA OTJIMYAETCS OOBEKTUBHOCTHIO, SKOHOMHUT BpeMs MpenojaBaTens, B
3HAYUTENIbHOM Mepe OCBOOOXKIaeT €ero OT PYTUHHON pabOThl M MO3BOJSET B
OOJBIICH CTENEHU COCPENOTOYUTHCS HAa TBOPYECKOM 4YacTH MpPErnoJlaBaHus,
o0JasaeT BBICOKOM CTENeHbI0 qudPepeHInannm UCIbITYEMBIX 110 YPOBHIO 3HAHUH
U YMEHUI U Oo4YeHb 3PQPEKTHBEH NpHU peanu3aludyd PEUTUHTOBBIX CHCTEM, JA€T
BO3MOYKHOCTh B 3HAUUTEJIBHOW MEpe HHAMBUAYAIU3UPOBATH IMpoliecC O0ydeHUs
nyTeM 1oja0opa HHIMBUIAYaJbHBIX 3aJaHUM JUIsl TMPaKTUYECKUX 3aHATHUH,
WHIUBUYAIbHOM U CAMOCTOATENbHON pabOThl, O3BOJISIET MPOrHO3UPOBATH TEMIIBI
U pe3yJbTaTUBHOCTh OOYUEHUS KaXA0Tr0 CTYJCHTA.

Becbma 3¢ (ekTHBHO MCTIOIB30BaHUE TECTOB HETIOCPEICTBEHHO B MPOLIECCE
oOy4eHHsI, IPU KOHTPOJIE CAMOCTOSITEIbHOM paboTe cTyAeHTOB. B sTom ciyuae
CTYJEHT caM NIpoBepsieT cBOM 3HaHMs. He oTBETHMB cpa3y Ha TECTOBOE 3aJaHUE,
CTYJEHT MOJy4YaeT MOJCKA3KY, Pa3bICHSIOULYIO JIOTUKY 3a/IaHUs U BBIMOJIHSET €ro
BTOpOU pa3.

CamocTosiTenbHast paboTa CTYJEHTOB, IPEAYCMOTPEHHAs! Y4€OHBIM TIAHOM
B o0beme He MeHee 50-70% oO1mero kKoJM4ecTBa 4acoB, HampaBjeHa Ha Ooliee
ry0OKoe  yCBOGHHME  HM3y4aeMoro  Kypca,  (OpMHpOBaHHE  HAaBBIKOB

I/ICCJIe,HOBaTCHBCKOﬁ pa6OTLI U OPUCHTHUPOBAHUE CTYJCHTOB Ha YMCHHEC IIPUMCHSATD



TEOPETUYECKHE 3HAaHUS Ha NpPaKTHKE. 3aJaHusl ISl CaMOCTOSITENIbHON paboThI
COCTaBJICHBI 110 pa3jeiaM U TeMaM, MO0 KOTOPHIM HE MPEeIyCMOTPEHBI ayAUTOPHBIE
3aHATUS WM TPeOYIOT TOMOJHUTEIBbHOM NMpOpabOTKM M aHalu3a Marepuajla B
o0BbeMe 3arIaHUPOBAHHBIX YaCOB.

B mpouecce wu3yuenus gucuuiuiiHbl «VHXXKeHEpHas  SH3UMOJIOTHS»
00y4aroMecs T0JKHBI BHIIOJHUTH CIEAYIOIIUE BUAbI CAMOCTOSITEIbHOM paOOTHI:

— CaMONOJTOTOBKY K YYEOHBIM 3aHATHSAM MO KOHCIEKTaM, Yy4eOHOMH
JUTEpPaAType U C MOMOIIBIO ANEKTPOHHBIX PECYPCOB (KOHTPOIUPYIOTCS KOHCIIEKTHI
" J1p.);

— odopMIIeHHE U TOATOTOBKA pedepaToB, TOKIAIOB, ICCE;

— MOATOTOBKA K KOHTPOJBHBIM paboTaM W TECTUPOBAHUIO IO TEMaM
JUCHUIUIMHBI (U3y4E€HUE YUEOHBIX TEM).

[To oxoHUaHWU M3YYEHUS KAKIOW TEMbI Y4EOHOTO MIaHA Ha MPAKTHIECKOM
3aHATUU MPEAYCMOTPEHO BHITIOJHEHHE CTYJEHTOM KOMIUIEKCHOTO CHUTYaIlMOHHOTO
3ajaHusl. BbloMHEHWE KOHTPOJBHOTO CUTYallMOHHOTO  3aJaHusl  JOJKHO
OCYUIECTBJISATHCS B MAJIBIX Ipynnax (0T 2 70 4 4elI0BeK).

CTyneHT JOJKEH BBINOJHUTH 3CCE MO KakaoM Teme yueOHoro miaHa. [lo
00bEeMy 3CCe OJDKHO COCTABJIATh 5-7 CTpaHMI] MAaIIMHOIIMUCHOTO TEeKCTa, Kerib 14,
MEXCTpOUHbIM MHTepBan 1,5 crpoku. IlpeBbilieHne yka3zaHHOro o0bEMa (Kak
IIPAaBUJIO) pacCCMAaTPUBAETCS KaK HEYMEHHE aBTOpa CUCTEMATU3UPOBATh MaTepual.

Dcce - Mpo3anyueckoe COYMHEHHWE CBOOOJHON KOMIIO3UIIMHU, HOCSIIEE
UCCIIeIOBATELCKUI XapaKTep U BhIpaKaloIIee:

— WHIUBUyaJbHbIC BIICYATICHUS 10 KOHKPETHOMY BOIIPOCY,

— cooOpakeHHs IO KOHKPETHOMY BOIIPOCY,

— BBISIBIICHUE W BUJICHUE MPOOIIEM M MPOTUBOPEUNH. 31€Ch BAKHO
MOKa3aTh HAJIMYME TIPOTUBOPEUHHA WM TIPOOIeMbl (YBUIEHHBIX aBTOPOM ICCE WU
BBISIBJICHHBIX JPYTMMU aBTOPaMH) ¥ BO3MOXHBIE ITyTH UX pa3peleHusl.

B scce o0si3aTeneH CHNUCOK MCHOJIB30BAHHOW JIMTEpATyphl U CChUIKA Ha
UCIOJIb3yeMble UCTOYHUKU UH(GOPMAIIUH MO OOIIETPUHATHIM MTPABUIIAM.

[IpumepHas cTpykTypa 3cce:



— HAJaJio 3¢Ce - KPaTKOe U3JI0KEHHUE CYTH BOIIPOCa, IPOOIEMBI;

— OCHOBHAas YacCTb 3CCE - BUJICHUE MyTEHl pelieHus: mpoOIeMbl;

— KOHEII ACCe - Pe3I0ME aBTOpa 3¢ce MO0 KOHKPETHOMY BOTIPOCY, MpoOeme.

B cooTHoIIeHNN pedepaTUBHON U HCCIEA0BATEIbLCKOM YacTel nepBasi He
noipkHa npessimath 50%. B ciydae npoctoro pedepupoBanus «cce» b0 He
OIICHUBAETCS, JINOO OIEHUBACTCSI MUHUMAIHHBIM KOJMYECTBOM OAJIIOB.

Conepxanue scce, MpeaIoiaraloide pacuérbl JODKHBI ONMMUPAThCA Ha
KOHKPETHBIE IPUMEPHI U3 CIICHUATIU3UPOBAHHBIX NEPUOIUUCCKUX U3TAaHUN W
JPYTUX UCTOYHUKOB.

B pamkax camocTosiTenbHOM PabOThl MPETyCMOTPEHO  BBIMOTHEHHUE
CTyZIeHTOM pedepaTtoB, opopMIIEHHBIX B BUJEe npe3eHTaluu. [lo o0beMy pedepar
JOJDKEH cocTaBisaTh 7-10 crnaiigoB. Tema pedeparoB cBoOoaHass B paMmkax
U3y4aeMoro Kypca.

Hanucanue pedeparoB u 10KJIAI0B

Pedepar — 310 KpaTkoe H3JI0KEHWE COACpPKAHUS HAYYHBIX TPYAOB WIH
JUTEpPaTypHBIX HMCTOYHUKOB IO oOmpeaeneHHon Tteme. Jlokman - myOiauyHOe
coOOIIIeHHEe, MPECTABIAIONIee COOOM pa3BEpHYTOE H3IIOKEHUE OIPeaeICHHOMN
TEMBL.

Pedepar m noksan O0OKHBI BKIIOYATh BBEACHUE, TJIaBHYIO YacTh U
3akiaroueHre. Bo BBelEHMM KpaTKO U3JIaraercsi 3HAYE€HHWE PacCMAaTPUBAEMOIO
BOIIPOCa B HAYYHOM W y4e€OHOM IJIaHE, MPUMEHUTEIbHO K TeM€ 3aHsTHS. 3aTeM
W3JIaralOTCs OCHOBHBIC TIOJIOKEHHUS TPOOJeMbl W JENaloTCs 3aKI4YeHue |
BBIBOABI. B KoHIle paboThl 1aercs MOAPOOHBIA TMEpeyYeHb JIUTEPATYPHBIX
HMCTOYHUKOB, KOTOPBIMHU IIOJB30BAJICS CTYIEHT NpPH HamWcaHUU pedepaTa WU
JOKJIa/a.

Odopmirenne 1adopaTopHoil padoThI
[Ipy BBINOAHEHUM MPAKTHUYECKUX pabOT HEoOXOAUMO BCE 3alUCU
MPOU3BOJIUTH B CJIEAYIOIIEM MOPSIAKE.
-IIpuHumn metoxa.

- OGopynoBaHue.



- [Tocyna.

- PeakTuBHI.

- [IpuroToBneHnre pabounx pacTBOPOB.

- [TocTpoenne kamOpoBOYHOTO Tpaduka.

- OIpENICIICHUA.

- Meron pacuera.

- BeIBOIBI.

K 3auery no gucumminne «MH»)eHepHas SH3UMOJIOTHS CJIEAYyEeT HauYUHATh
MOJATOTOBKY C MEPBOrO 3aHATHS. 3a4e€T MPOBOJAUTCS HA 3a4ETHOW HEAENE IO
pacnucaHuio 3aHiATUH. Bo BpeMs 3adera mpenojaBaTelb YYUTHIBAET aKTUBHOCTh
paboThl  CTyJACHTA Ha ayAUTOPHBIX 3aHATHSAX, KAueCTBO  BBIMNOJHEHUS

CaMOCTOATENbHBIX PA00ThI, KOHTPOJIbHBIX Pa0OT, TECTOBBIX 3alaHUN U T.J.

VII MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
AN CIHUITJINHBI

MarepuaibHO-TEXHUYECKOE  OOeCneYeHne  pean3aludl  JUCHUIUIMHBI
BKJIFOYAEeT B ceOsl ayIUTOPHM ISl TPOBEICHUS JICKIMOHHBIX M TMPAKTUYECKUX
3aHSTUH, 000py1I0BaHHbBIC MYJIbTUMEIUNHBIM 000py10BaHUEM, u
COOTBETCTBYIOIINE CAHUTAPHBIM U MTPOTUBOMIOKAPHBIM HOPMaM:

1. Yuebnsie nabopatopuun kadeapsl «buorexHonorun u GyHKIIMOHAIBHOTO
MIATAHUS»;

2. Hayyno — uccnemoBarenbckuii KoMIUIeKe kKadeapsl «buorexHnonoruu u
(GYHKIIMOHATBHOTO TTUTAHUS,

3. baHk nipe3eHTaIui, CIan1oB

4. MynbTUMeAMOCUCTEMA

HaumenoBanue IlepeyeHb OCHOBHOI'O 000PY10BAHMS
000py10BaAHHBIX
noMeneHui

MyneTumMeauitHas Mono6nok  Lenovo  C360G-i134164G500UDK; Okpan ¢
ayIUTOpUs anekTponpuBogoM 236*147 cm Trim Screen Line; I[Ipoextop DLP,
r.BnaguBoctok, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
o.Pyccknii m Asxc 1.10, | Ilogcucrema crnenuanu3upoOBaHHBIX KPEIUIEHUH 000pYyIOBaHUS
Kopnyc 25.1, ayn. M311 | CORSA-2007  Tuarex;  Iloacucrtema  BHICOKOMMYTAIIUHU:




[Imomntaae 96.2 M

maTpuuHbelii kommytarop DVI DXP 44 DVI Pro Extron;
ynmuautens DVI mo Burtoii mape DVI 201 Tx/Rx Extron;
[Toncucrema ayJMOKOMMYTALlMM U 3BYKOYCHUJICHUS; aKyCTUUYECKas
3CT LP Extron;
MukpodonHas mnerauuHas paauocuctema YBUY  amamazona
Sennheiser EW 122 G3 B coctaBe 6ecipoBOHOTO MUKpPO(OHA H
npueMHuka; mudpoBor ayauonpoueccop DMP 44 LC Extron;
KOHTPOJUIEP  yNpaBJICHUS IPL T S4;

6ecripoBoabie JIBC s 00y4aromuxcst 00eCredeHbl CHCTEMOM Ha
6aze Touek mocrymna 802.11a/b/g/n 2x2 MIMO(2SS).

cucTeMa JUIA IOTOJIOYHOro MoHTtaxa Sl

CeteBoit Extron

MynsTumeauiiHas
ayIUTOPUS
r.BaaguBocCTOK,
o.Pycckuit m Asikc 11.10,
Kopnyc 25.1, ayn. M312

ITnomans 96.4 M

Mono6nok Lenovo C360G-i34164G500UDK ¢ Hcrtounukom
OecriepeboitHoro mnuranus Powercom SKP-1000A; Oxpan c¢
anektponpuBoaoM 236*147 cm Trim Screen Line; I[Ipoextop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema crenuanu3UpPOBAHHBIX KpEIJICHUH 000pyaoBaHuUs
CORSA-2007 Tuarex; IMoxcucrema
MatpuuHbli  kommyrarop DVI DXP 44 DVI Pro Extron;
yanuautens DVI mo Buroit mape DVI 201 Tx/Rx Extron;
[Toncucrema ayaguOKOMMYTAIIMK U 3BYKOYCHUJICHUS; aKyCTUYECKast
cucteMa g 1noronouHoro MoHTaxka SI 3CT LP Extron;
MuxkpodoHnHas YBY nuanasona
Sennheiser EW 122 G3 B coctaBe 6ecripoBOJHOT0O MUKpO(OHaA U
npueMHuka; mudposor ayauomnpoueccop DMP 44 LC Extron;
CereBoii  koHTpoyiep ympasieHuss Extron [PL T  S4;

6ecripoBoaubie JIBC g obydaromuxcst o0ecreueHbl CUCTEMOM Ha
6a3e Touek moctymna 802.11a/b/g/n 2x2 MIMO(2SS).

BUJACOKOMMYTAIIUU:

NETINYHaA PpaJuOCUCTCMaA

KomMnbrorepHslii kinacc
r.BaaauBocTOK, 0.
Pycckuit n. Askc n.10,
Kopnyc 25.1, ayn. M621
ITnommans 44.5 M?

Mono6mnok Lenovo C360G-i34164G500UDK 19.5" Intel Core i3-
4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB Windows
Seven Enterprise - 17 wryk; IIpoBoauas cers JIBC — Cisco 800
series; OecnpoBomHbie JIBC mnst oOydvarommxcs 0OECICUYCHBI
cucreMoit Ha 6a3e Touek noctyma 802.11a/b/g/n 2x2 MIMO(2SS).

UuTanpHble 3aJ1bl
Hayunoii  O6ubnuoTexu
AB®Y ¢  OTKpBITBIM

JoctynoM K (ouay
(xopmyc A - ypoBeHs 10)

Mowno60x HP ProOmne 400 All-in-One 19,5 (1600x900), Core
i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Cxopoctb moctyna B MHTepHET
500 Mowurt/cex. Paboune mecra ans mojieil ¢ OrpaHHYEHHBIMU
BO3MOXKHOCTSIMH 3[IOPOBBSI OCHAIIEHBI AUCIUICSIMH U TIPUHTEPAMH
bpaiinsg; oOopynoBaHbl: MOPTATUBHBIMU  YCTPOMCTBAMH ISt
YTEHHS  IUIOCKONEYaTHBIX CKaHUPYIOIIUMH U
YUTAONMMHA MallMHAMH BUJICOYBEIHUYHUTEIEM C BO3MOXKHOCTHIO

TCKCTOB,

perynsuuu I[BETOBBIX CIEKTPOB; YBEJINYUBAIOIIIMHU
AIIEKTPOHHBIMU JIYIIAMH U YIBTPa3BYKOBBIMU MapKHUPOBIIUKAMHU.




Ne ‘ HaumeHoBaHue 000py10BAHUA U MATEPUAJIOB KouaunvecTBo
M 311 JlaGopaTopusi
1. | Hentpudyra monounas c narpesom LIJIM 1-12 1
2. | Ananmm3zaTop kauectBa mojoka Jlakran 1-4 mon.230 1
3. | Tepmocrat xxunkoctabiii LOIP Lt-20a, 06bem 511, 120x150/150mMm, 1
4. | XonogmwisHUK "Oxean-RFD-325B" 1
5. | Becst BM510M 1
6. | kad cymuabHBIN, KaMmepa 13 HepXK. cTaiu, S8, /2 moJIKu 1
7. | breagep BRAUN MX-2050 1
8. | meuta 1114 101-226589 1
M 312 JIaGopaTopusi
1. | Xonomuneauk "Oxean-RFD-325B™ 1
2. | Pedpakromerp UPD-454 b2 M 1
3. | Tepmocrart xuakoctHeii LOIP Lt-208a, o6beMm 81, 120x150/200MmMm, 1
4. | Tlocynomoeunas kyxoHHas MamnHa Hansa ZIM416H 1
5. | Ilimra xyxonHast Gorenie E52102 AW (qu1st mpurotoBit.u 2
6. | Beco 1
7. | ductumnsarop u3 Hepx. ctanu ( 5 ia/4gac, mont. 4,5kBT) 1
8. | Becnl JIB-6 1
9. | Mscopy6ka "Unit-ugr-452" 2
10.| Muxkcep Moulinex HM 550 (st m3mensuerus mpoaykton) 101- 5)
1. | Jlamma k obmyugatenro OBH 150 8
2. | Tepmocrar BomsiHo#M T-250 1
3. | Kamepa ans mukpockorna 1
4. | MUKPOCKOII MOHOKYJISIPHBIN 1
5. | Crepunusarop I'TI-80 CITY 1
6. | AHa’pocrar 1
7. | XonoguinbHuk CTHHOJI 1
8. | XonomunpHuk "Oxean-4" 1
9. | Bechl 1
10.| O6nyuarenb OaKTePHUIINIHBIH 2
11.| OGnyuarens 6axkrepunuaabii OBH 150 2x30 nactennsiit A30B 4
12.| oborpesarens 101-285599 2
13.| cTon xummyeckuit 101-306773 22
14.| Mukpockon bromen 29
M 303 MaTtepuaabHas
1. Muxkpockon "Mukpomen - 5 JIIOM" 1
2. IIporpammusiil kommnexke CYIIEPMAT 1
3. [Tnanumerp Planix 5 1
4, BHCKO3UMETP KAMMJIISIPHBIA CTEKIISTHHBINA 1
5. CKaHep MTPUX Koja 1




6. I'ups kanubpoBouHas M-1- 1kr 1
7. [Teus CBY "LG-MS-2048S" 1
8. Yaiinuk >1. PHILIPS-HD 4665 101-318584 2
9. Buneooxymsip ToupCam 9.0 MP 1
10. | Buckosumerp BHXK-0,3-XC3 1
11. | Anmapar Cokcnera 250/150 mo. 5
12. | Anmapar Cokcnera 250/150 mo. 5
13. | byreuie Bynwda 101 1
14. | 6ytbute 1000Ma 1
15. | 6ropetka 1-1-2-50-0,1 ¢ kpaHoM 5
16. | Bugeooxynsip ToupCam 9.0 MP 1
17. | Buckosumetp BHXK-0,3-XC3 (d-1.41) 1
18. | Boponka nenutensHast B/[-1-100 3
19. | Boponka aenurensHas BJI-1-50 5
20. | Boponka nop. 160 ¢punsrpyromas BO 2-20 mm 3
21. | Boposnka nop. 40 ¢unsrpytomas BO 2-20 mm 3
22. | Boponka nop. 40 punsrpyromas BO 2-40 mm 3
23. | ragbakTypOHOB.KHC-Ta 1
24. | I'excan OCY S)
25. | Hepxarens JIT-J1Y-1-100-45 12
26. | Hednermarop 200-14/23-14/23 3
27. | Hednermarop 250-14/23-29/32 3
28. | dednermaTop 300-19/26-29/32 3
29. | Kombmo JIT-KB3-110 mymaa crepxHs 145mm, quamerp koibia 110 3
30. | Kombmo JIT-KMO-80 mmuHa crepkast 150MM, tuaMeTp KoJbIia 3
31. | Jlammna k oGmydatento OBH 150 8
32. | Muxkpob6roperka 10 mi. 0,1 4
33. | Muxkpob6ropetka 5 mi. 0,05 4
34. | Tepmomerp TTII Ne6 0...+200/66 5
35. | ®enokcusrTanon 99% 1
36. | Xomomunpuuk JInbuxa XIIT-1-300-14/23-14/23 mn 10
37. | Xomomunpauk XI1T-1-300-14/23-14/23 mn 10
38. | LItaTuB 1ByCTOPOHHUH, pa30OPHBIN € KPHIMIKOH, /U1 IPOOUPOK 10
39. | Wratus [13-2710 naGop. nmns 6r0peTox 5
40. | Wratus [12-2910 mabop. A MHATIETOK 5)
41. | llTaTuB-kapycenb jisl aBTOMAaTHYECKUX J03aTOPOB (6 MecT) 3




[Tpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIIETO
00pazoBaHUs

«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET)
(ABDY)

IKOJIA BUOME/JIUIIUHBI

YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOU PABOThI OBYYAIOIIUXCS

Mo mucuuniaune « MHKeHepHAs SJH3UMOJIOTUS»
HanpagJienue noarorosku 19.03.01 buorexnoJiorus
BbakanaBpckas nporpamma «IlumieBast OMOTEXHOIOTHSDY

dopMa NOATOTOBKU (04HASA)

BnanuBocTok
2016



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Jata/cpoku Bun camocTosTenbHOM [TpumepHbIe ®dopma
) BBITIOJTHEHUS paboThI HOPMBI KOHTPOJIS
/i
BpPEMEHHU Ha
BBITIOJTHEHHE
1 2 "Henens [ToaroroBka 2 Otuer o
npakTHUIecKkou padore 1 MPaKTUYECKOU
pabote
Pabota c nmurepaTypoit 1 TeCcT
3 3 negens PaGora c nuteparypoit 1 TECT
4 4 genens IloaroroBka 2 Otuer 0
IpaKkTU4ecKkoi padore 2 IIPaKTUYECKON
pabore
6 5 Henens Pabora c nmureparypoit 1 acce
7 6 Henens [Toaroroska 2 Otuer o
MpakTu4eckon padore 3 MPAKTHYECKON
pabote
8 8 nenens [Toaroroska 2 Ortuer o
IpakTuieckon padore 4 IIPaKTUYECKON
pabore
9 9 Henens PaGora c nmuteparypoit 1 Occe
10 10 Henmens ITonroroska 2 Ortuer 0
MIpaKTUYEeCKOH paboTe 5 [IPaKTUYECKON
pabore
11 12 nenens [Toaroroska 2 Otuer o
MpakTU4eckoi padote 6 IPaKTUYECKON
pabote
11 13 nenens Pabota c nutepatypoit 1 TeCT
12 14 nenens Pabora c nmureparypoit 2 Occe
13 16 Henens ITonroroska 2 Ortuer 0
MpaKTU4YecKon padote 7 MPAKTUIECKON
pabore
14 Pabora ¢ nureparypoit 1 TECT
15 17 nenmens PaGora c nuteparypoit 2 Dcce
16 B Teuenne Pabora ¢ nmureparypoit 12 Pedepar
cemecTpa
Hroro 3a 5 cemectp 36




[Tpunoxenue 2

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIIETO
o0pazoBaHUs

«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET)
(ABDY)

IKOJIA BUOME/IUIINHBI

®OH/I OHEHOYHbLIX CPEJACTB

Mo pucuunimne «AHKeHEepHAs IH3UMOJIOT M5
HanpagJienue noarorosku 19.03.01 buorexnoJiorus
BbakanaBpckas nporpamma «[lumieBas OMOTEXHOIOT DY

dopMa NOATOTOBKU (04HASA)

BnaauBocTok
2016



MMacnopt ®OC

10 ANCHUIIIINHC ((I/IH)KGHepHaﬂ OH3UMOJIOT A

Kox u ¢popmysimpoBka
KOMIIeTEeHIIUH

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

OK-5 CIIOCOOHOCTBIO
UCTIOJIb30BaTh
COBPEMEHHBIC METOJbI H
TEXHOJIOTUH (B TOM YHCIIEC
uH(OPMAIIMOHHBIC) B
npoeCcCuOHATBLHON
JESTEIIbHOCTH

3Haer

COBpPEMEHHBIC Hay4YHO-TIPAKTUUYECKHE u
nH(OPMAaLIMOHHBIE TEXHOJOTUU B cepe MUIIEBHIX
OMOTEXHOJIOTMYECKUX IPOU3BOICTB

YMmeer

HCIIOJIB30BaTh COBPCMCHHBIC
I/IH(l)OpMaI_II/IOHHBIe TE€XHOJIOTMH B
OMOTEXHOJIOTHUECKOTO IMPOU3BOACTBA

MIPOIYKIIUH

METOIBI u
o0actu
UIIEBOU

Bnaneer

HaBbIKaMU TIPUMCHCHHUSA COBPEMCHHBIX HAY4YHO-
IMPONU3BOACTBCHHBIX MCTOOOB H I/IH(l)OpMaIII/IOHHBIX
TEXHOJIOTHI B 00J1aCTH MM CBBIX OHMOTEXHOJIOTUH

ITIK-9 BJIaJICHUEM
OCHOBHBIMH METOJaMH U
nprueMaMu MIPOBEICHUS
AKCTICPUMCHTAIBHBIX
HCCICAOBAaHUM B
npodeCcCHOHAIbHON
obnacru;

CcBOEN

3HaeT

KJIaccU(UKAITUIO (hepMeHTOB; CBIPBEBEIC
UCTOYHUKH TOJy4eHHUS (HEPMEHTHBIX MpEnapaTos;
OCHOBHBIC TEXHOJIOTUYECKUE 3TaIlbl MPOW3BOJICTBA
(epMEHTHBIX MpPENapaToB; CBOWCTBA MOJIUMEPHBIX
HOCHTEJICH, IPUMEHSIOIIUXCS TSI UMMOOWITH3AIH
(dhepMEeHTOB, METOABl IMMOOHMIIM3AIMU (DEPMEHTOB;
CBOMCTBa IMMOOWMIIN30BaHHBIX (DEPMECHTOB

YMmeet

BBIIENSATh ~ WHAMBHUIYyaJbHbIE  (EPMEHTHl U3
HOPUPOJHBIX OOBEKTOB, MPOBOJUTH HX OUYUCTKY,
ONpeeNsaTh OOLyI0 U YyAEIbHYIO aKTUBHOCTb
(GepMEeHTOB C  HCIOJB30BAaHMEM  PA3IUYHBIX
METOJIOB KOJMYECTBEHHOI'O aHallu3a, IpOBEPSThH
3P PEKTUBHOCTD UCIIOJIb3YEMBIX IIPUEMOB
BBIJIEJICHUS] C YYETOM BBIXOJA U CTENEHU YUCTOTHI
MI0JIy4a€MBbIX IIPENapaToB;

OINpEENATh OCHOBHBIE KMHETHYECKHE IOKa3aTelH
(bepMeHTaTUBHOM peaKium, HCCIIEI0BATh
3aBUCUMOCTh ~ AaKTMBHOCTH  (pEpMEHTOB  OT
napaMeTpoB Cpejibl, TUIA cyOcTpaTa, MPUCYTCTBUS
UHTHOUTOPOB;

Bnaneer

HaBBIKAMHU WCTIOTb30BaHUS COBPEMEHHOTO
nabopaTopHOro  O0OpyZOBaHUS M MpHOOPOB
(dboTodnEKTpOKOIOPUMETPA,  CHEKTPOPOTOMETpA,
pH-mMetpa u ap.), a TaKkKe MNPOrPaMMHOIO
obOecrieueHus nansi pacmiudpoBKU U 00pabOTKH
HKCIEPUMEHTAIBHBIX JAaHHBIX O (epMEHTATUBHON
AKTUBHOCTH W KHHETHYECKMX XapaKTEePHUCTHKAX
(bepMeHTOB, UX U30()epPMEHTHOM CIIEKTpE.

IIK - 11 Biagenuem
METOJIaMU  TUTAHUPOBAHHS
DKCIIEPUMEHTa, 00pabOTKH
51 TIPEJICTaBIICHHS
MOJTyYEHHBIX PE3yIhbTaTOB

3HaeT

OCOOCHHOCTH  ITUTAHUPOBAHMSI ~ DKCIIEPUMEHTA,
00pabOTKM W  TIPEACTABJIICHHS  TOJYYCHHBIX
pe3yNbTaTOB; METOJABl KPUTUYECKOTO aHajlu3a H
OIICHKH COBPEMCHHBIX HAYYHBIX JOCTHKCHHM,
METOJIBI ~ pENICHHs]  HCCIEAOBATEIbCKUX U
MPaKTUICCKUX 3ajad, METOIBI HAy4YHO-
UCCIIEIOBATEILCKOM IeATeThHOCTH




VmMmeer

IJJAaHUPOBATh  AKCIEPUMEHT, o0pabaTreiBaTh U
NPECTaBIATh MOJyYECHHBIE PE3yJbTaThl; padboTaTh
C Hay4YyHO-TEXHUYECKOH uHpopMmamuen, yMmeTb
UCTIOJIB30BaTh OTEUECTBEHHBIH W  3apyOeKHBIN
ONBIT B 00JacTH TNMIUEBBIX OHMOTEXHOJIOTHIA,
CHCTEMaTH3UpPOBaTh U 0000maTh HHYOPMAIHIO IO
HCII0JIb30BaHUIO PECYPCOB IIPOU3BOJCTBA

Bnaneer

TEXHUKOH TUTAHUPOBAHHUS IKCIIEPUMEHTA,
00pabOTKM W MPEJACTABICHHUS  IOJTYYCHHBIX
pe3yJIbTaTOB; OCHOBHBIMH METOJaMU U MPHUEMAMH
MIPOBEJICHUS YKCIIEPUMEHTAIBHBIX MCCICIOBAHUN B
00/1aCTH MHUILEBLIX OMOTEXHOJIOTUH

Kontponupyemsie
pa3neisl / TeMbl
JTUCHUIIINHBI

Konpt u aTansr popmupoBanus

OreHOYHBIC CPEICTBA

KOMITETEHIIN I TEKYIUH | TPOMEXKYTO
KOHTpPOJIb YyHas

IIpeamer, nenu u
3aJ1a49u
HHXECHEPHOMN
SH3UMOJIOTHU

OK-5

3HA€T COBPEMEHHBIE HAy4YHO- | OTYET O | 3ayer
MMPAaKTUYICCKUC u [IpaKTu4e
MH(pOpMalLMOHHbIE
TEXHOJIOTUHU B chepe
MAIIEBBIX
OMOTEXHOJIOIMYECKHX
IIPOU3BOJICTB

CKOM
pabote

ymeeT HCII0JIb30BaTh
COBpPEMEHHBIE  METOABl |
nH(pOpPMaIMOHHbBIE
TEXHOJIOTHM B 00JacTu
OMOTEXHOJIOTHYECKOTO
MPOU3BOACTBA 105111(9:10) 74

MPOTYKIIUH

BJIaJIEET HaBbIKaMU
IIPUMEHEHHUSI  COBPEMEHHBIX
HAy4YHO-TIPOU3BOJICTBEHHBIX
METOJI0B u
MH(OPMaLIMOHHBIX
TEXHOJIOTUH B obnactu
MUIIEBBIX OMOTEXHOJIOTUI

Texuomorusa
(bepMeHTHBIX
npenaparoB

I1K-9

3HAET kinaccudukanuro, | Tect 3ader
CTPYKTYpy ¥ CBONCTBa
(bepMeHTOB. OcHoBHBIE
TEXHOJIOTUYECKHE JTarnbl
MPOU3BOJICTBA  MHUKPOOHBIX
(GepMEeHTHBIX  MpernapaTos,
MOJTy4YCHHE CYXHX
(hepMEHTHBIX MTpEnapaToB.

YMEET PEryInpoBaTh IPOLECC

arrecranusa




(epMEHTAaTUBHOTO THAPOIU3A

0enKoB KUBOTHOTO
MIPOUCXOKICHHUS
BJIAJIEET meTonukon | OTuer O
MOJTyYeHUS (epMEHTHBIX | MpaKTUye
IpernapaToB U HHTUOUTOPOB | CKOU
U3 CBHIpbS  pacTUTENbHOrO | paboTe
MIPOUCXOXKICHHUS
IK-9, 3HaeT KIACCU(PUKALUIO U | 3cCce 3auer
IK-11 CBOWMCTBA HOCHUTENEH A
UMMOOMIHM3auu (EPMEHTOB;
Tereporentble OCHOBHl ~ XMMHYECKMX H
KaTaJIu3aTopel  Ha pusryecknx METOJIOB
OCHOBC MMMOOMIIN3aINH (PEPMEHTOB.
HMMOOHITH30BAHHEI yMeeT MpUMEHATh 3HaHus o | OTuer O
X QepmeHTOB M UMMOOUITN30BaHHBIX PAKTHYC
KJICTOK (depMeHTax B IPAKTUYECKOU | CKOH
NEeATEILHOCTH pabote
BJIaJIe€T METOJaMH
UMMOOMIH3auu (PepMEHTOB
IK-9, 3HaeT OCHOBBI xumudeckoi | Konrposb| 3auer
[K-11 MoupUKau GepMeHTOB. Has
paborta
yMeeT xapaktepu3oBaTh | OT4éT 0O
CoBpeMermbie KOMOMHATOPHBIE MeTOjIBI, npaIfTqu
METOJIEI METOJIaMU  T€HETHYECKOH W | CKOU
KOHCTPYHPOBAHHS OenKoBOM I/IH)KeHepI/II/IV, pabore
(bepMEHTOB ¢ METO/IBI HaIpaBIIEHHOM
HEO0OXOINMBIMH 9BOIIONHH.
CROMCTRAMMY BJIa/IEET OCHOBaMH
MUKpPOOHOJIOTUYECKOTO "
OMOXMMHUYECKOTO  KOHTPOJISI
MIPOU3BOJICTBA  (DEPMEHTHBIX
MpernapaToB, CTaHIAPTU3AINH
u cepTU(UKAIUU
(hepMEHTHBIX TIPenapaToB
T1K-9, 3HAeT OCHOBBI MuleIUIapHou | Tect 3aueT
IK-11 SH3UMOJIOTHH
DepyenTs B yMeEeT XapaKTepru30BaTh
METO/IbI BKITFOUECHUS
HETPaTUIIUOHHBIX
(dbepMeHTOB B OOpallieHHbIC
cpenax
MUTIEIUTBI
BJIaJICET Merogamu | Otuer of
BKIIIOUCHUS (EPMEHTOB B | MpPaKTUYE




oOpalleHHbIE MUTIEILTBI

CKOM
pabote

DepMEeHTHI

OpraHUYEeCKOM

CHHTC3€C

I1K-9,
I1K-11

3HaACT OCHOBBI MCTOI0B

3¢upoB
TIPUPOIHBIX

CHUHTE3a
aMHUHOKHCIIOT,
aMUHOKHCIIOT acriaprama,
HEIPOTECHHOTEHHBIX
aMHMHOKHMCIIOT, MOJTy4eHUE
aAKpUIIAMH/I, CUHTE3
SI0I09YHOM KHCJIOTHI,
JAKTAaMHBIX  aHTUOHOTHKOB

npocrariianiInHOB

Tect

yMeeT XapaKTEepU30BaTh
METO/Ibl MOBBIIIEHUSI BHIXO/a

HEJICBOTO IIPOAYKTA

BJIaacCT
HCIIOJIBb30BaHHUA

HaBbIKaMH

COBPEMEHHOTO
71a00paTOPHOTO
o0opynoBaHus U IpubOOPOB, U
MpOrpaMMHOTO o0ecTieueHus

Otuer O
MpaKkTuye
CKOH
pabore

3auer

®epMeHTHI B
AHAJIMTUYECKON
XUMHUH U MEIUIHE

IK-9,
[1K-11

3HAe€T OCHOBBI COBPEMEHHBIX
METO0B  (hepMEHTATUBHOTO
aHanu3a, (bepMeHTbI
KOPPEKIIMH

bepMeHThI

MULLIEBAPEHUS,

Hapy>KHOTO
MIPUMCHCHUS,
TPOMOOTUTHYECKHE
(bepMEeHTHI.

Tect

ymeer mnosnb3oBatbes HT/,
pErIaMEHTUPYIOIIEH METObI
UMMYHO(EPMEHTHOTO
aHaJIN3a, [P,
OMOTIOMUHHUCIICHTHOTO

MHKpOaHaJIN3a

BIIAJICET MeToJaMu
(bepMEeHTHOTO aHan3a

Otyer O
IpaKTuye
CKOH
pabote

3auer

®epMeHTHI B

OUIIEBON

IMPOMBIINIJICHHOCTH

I1K-9,
I1K-11

3HACT OTallbl
TCXHOJIOTHYCCKUX MPOHCCCOB
N TCXHOJOHYCCKHE  IICIINU

npuMeHeHus PepMEeHTOB

Pedepar

3auer




ymeer npaktuuecku | Otuer O
UCIIONIb30BaTh (DEPMEHTHI B | MpPaKTUYE
MUILIEBON IPOMBILIICHHOCTH | CKOU
pabote
BJIaACeT TEXHOJIOTHSMHU
MPOU3BOJCTBA  MPOAYKIIUH
MUIIEBOH OMOTEXHOJIOTHH C
ydactreMm GepMEHTOB
T1IK-9, 3HAeT 0 YKOOHMOKATAIN3E, 3auer
T[1IK-11 JECTPYKITUU KCEHOOMOTHKOB
C y4acTueM
MHUKPOOPTaHU3MOB U
dbepMeHTOB
ymeeT JlaBaTh
XapaKTEePUCTUKY Yece
buokaranmutuyeckue MEXaHH3MaM JNECTPYKLIMHU
9 METO/IbI 3aIHUThI KCCHOOHMOTHKOB, aJanTaiun
OKpY’KaroIeu MHUKPOOPTraHU3MOB K
Cpelbl KCEHOOMOTHKAM.
BJIaJICET OCHOBHBIMH
METOaMHM M IpHUeMamMu
MIPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
UCCIIEI0OBAHUM pu
0€30TXOHBIX
OMOTEXHOJIOTHI
IIIkana oueHUBaHUA YPOBHSA C()OPMHPOBAHHOCTH KOMIIETEHIUMN
Koa n Jrtansl GOpMUPOBAHNA KPHUTEPUH NOoKAa3aTe/u 0aJ1IIBI
¢hopmynnpoBka KOMIIETeHMH
KOMIIETCHIINHU
OK-5 cnocoOHOCTHIO COBpEMEHHBbIE HAy4YHO- | 3HAHHE OCHOB CIOCOOHOCTh 45-64
HUCIIOJIB30BATh TIPAKTUICCKHUEC n COBPEMEHHBIX XapakTepru3oBaTh
COBPEMECHHBIC I/IHCI)OpMaHI/IOHHBIe Hay4YHO- COBPEMEHHBIC METOJbI 1
METO/IbI U oer TEXHOJIOTHH B cdepe | MpaKTHUECKUX U TEXHOJIOTHH (B TOM
TEXHOJIOTUHU (B TOM (HOpOFOBLIﬁ ITUIICBBIX I/IH(pOpMaLH/IOHHBIX qHucie
qyucie yPOBEHS) OMOTEXHOIOTHIECKUX TEXHOJIOTHH B cepe | MHPOPMAILIMOHHBIE),
I/IH(i)OpMaIII/IOHHLIe) B MpOU3BOACTB ITUIIEBBIX MMPUMCEHSACMBIC B cdpepe
HpO(i)eCCHOHaIILHOfI OMOTEXHOJOTMYECKUX | OMOTEXHOJIOrHYECKUX
JACATCIIPHOCTHU IPOU3BOACTB MMpOU3BOJCTB




HCIONb30BaTh yYMEHHE NPUMEHSATH | CIocOOHOCTH 65-84
COBPEMEHHBIC METO/BI | COBPEMEHHBIC MPUMEHSTH
n  “HOOPMAIMOHHBIE | METOMBI U | COBpEMEHHBIE METOJBI
yMeeT TEXHOJIOTUH B 00JIaCTH | WHPOPMALIHOHHBIE n  uHpOpMaIOHHBIE
(mpoxBuHy | OMOTEXHOIOIHYECKOTO | TEXHOJIOTUM B | TEXHOJOTWUHU B 00IacCTH
ThLi1) NPOU3BOCTBA obnactu OGUOTEXHOJIOTUYECKOTO
MTUIIEBOH MPOIYKIUH OMOTEXHOJIOTHYECKOT | MPOU3BOACTBA
0 MIPOM3BOJICTBA | MHIIEBON MPOAYKIMN
MTUIIEBOI MPOIYKIUH
HaBBIKAMHA BJIAJICHUE HAaBBIKAMH | CIIOCOOHOCTH 85-100
MIPUMEHECHUS HCTIONB30BAHUSA HCTIONIb30BATh
COBPEMCHHBIX HAyYHO- | COBPEMEHHOTO COBPEMEHHOE HAay4YHO-
IIPOU3BOICTBEHHBIX Hay4HO- MPOMU3BOJICTBEHHOE
METO/IOB U | MIPOM3BOACTBEHHOTO | 00OpYyIOBaHME,
nH(pOpPMaMOHHBIX 00opynoBaHwUs, puoopHI 1
TEXHOJIOTHH, npuOOpoB U POrpaMMHOE
BJajzeeT UCIIOJIb30BaAHUSA HpOrPaMMHOTO obecrieueHue B
(BBICOKMI) | COBPEMEHHOTO Hay4HO- | oOecrieueHHs B 00J1aCTH MUIIEBBIX
MIPOHU3BOICTBEHHOTO 00JIaCTH MUIIEBBIX O6uorexHoIOTHI
o0opynoBaHu1, OMOTEXHOIOTHH
mpubOpoB u
MIPOTPaMMHOTO
obecrieueHUs B
obnactu MTUIIEBBIX
OHMOTEXHOIOTHH
TIK-9 BJIAJIEHUEM OCHOBHBIE 3HaHWE OCHOB CIIOCOOHOCTD 45-64
OCHOBHBIMH TEXHOJIOTHYECKHE TEXHOJIOTHH XapaKTepU30BaTh
METOJlaMHU u 9Tambl  MPOU3BOJCTBA | MPOM3BOACTBA OCHOBHBIE JTaITbI
npueMamMu (epMeHTHBIX (epMeHTHBIX TEXHOJIOTUH
MIPOBECHUS IpenapaToB; CBOWCTBA | MpEnaparoB; CBOMCTB | ()epPMEHTHBIX
IKCIIEPUMEHTAIIBHBIX HOJIMMEPHBIX HOJIMMEPHBIX NpenaparoB; CBOicTBa
I/ICCHSJIOBaHI/Iﬁ B | uaer HOCUTEJIEH, HOCUTEIEH nonHMepHvHx
cBoei 3 (noporossi NPUMEHSIIOIUXCST 7Sl | NPUMEHSIOIIUXCS ISl | HOCHUTelel
npodecCHOHAIBLHOM NMMOOMIIN3aNT NMMOOMITN3aNT MIPUMEHSIOIIUXCS IS
obnacry; YPOBCHE) (depMeHTOB,  METOABI | (PEpMEHTOB, OCHOBHl | HMMOOMIN3AIIUI
NMMOOMITN3aNT NMMOOMIIN3aNU (hepMEHTOB, OCHOBEI
(epMeHTOB; CBOWCTBa | (PEpMEHTOB,; HMMOOIITH3AIAH
NMMOOMITN30BaHHBIX CBOMCTBa (hepMEeHTOB; CBOWCTBA
(epmMeHTOB MMMOOWIN30BaHHBIX | UMMOOMIM30BaHHBIX
(epMeHTOB (epMeHTOB
BBIZICTATE  (DEpMEHTHI | yMEHHE  BBIJCIATH | CIOCOOHOCTB BbIIENATh | 65-84
n3 MPUPOJHBIX | MHAWBUAYaJIbHBIE (bepMeHTHI u3
00BEKTOB, MPOBOAUTH | (hEpPMEHTHI U3 | IPUPOAHBIX OOBEKTOB,
nx OYHCTKY, | PUPOIHBIX MIPOBOANTH nx
OIIpeAENATh OOIIyI0 M | 0OBEKTOB, IPOBOJUTH | OUYHUCTKY, OIPEICISATH
YIEIBHYI0 AKTHBHOCTH | MX OUNCTKY, | OOLIYI0 U YAENbHYIO
(depMeHTOB ¢ | onpenensaTh  0OmHIyIO | aKTHBHOCTH
HCIIOJIb30BaHHEM u ylenbHyto | hepMeHTOB c
pa3iMyuHBIX ~ METOJOB | aKTHBHOCTb UCIIOJIb30BaHHEM
ymeer KOJINYECTBEHHOTO (bepmeHTOB C | pasNMuHBIX  METOJOB
— aHanM3a,  IPOBEPATH | UCIIOIb30BAHHEM KOJIMYECTBEHHOT'O
Thri) 3¢ (P EeKTHBHOCTD pa3IMuYHBIX METOJOB | aHanu3a,  IPOBEPSITh
HCIOJIb3YEMBIX KOJIMYECTBEHHOTO 3¢ PEeKTUBHOCTD
NIPUEMOB BBIICJICHHS C | aHalM3a, IIPOBEPATH | HUCIIOJIb3YEMbIX
ydeToM  BbIXoJa U | 3¢ (EKTUBHOCTH NIPUEMOB BBIJICJICHHS C
CTENECHU YHCTOTHI | MCHOJB3YyEMBIX y4eToM  BBIXOJA U
TIOJTy9aeMbIX NIPUEMOB BBIJICJICHHS | CTEIICHU YHCTOTHI
NIPEaparos.; C Y4YEeTOM BBHIXOAa U | IOJYy4aeMbIX
OIIPEAENATh OCHOBHBIE | CTENECHU YHUCTOTHI | MpEnaparos;
KHHETHYECKHE MOTy9aeMbIX OTIPECTSATh OCHOBHBIC
TIOKa3aTeIH MIPEaparToB.; KHHETUYECKHE
(epMeHTaTUBHON OIIPEAETATh MOKa3aTeIn




peaKknuy, MCCIeN0BaTh | OCHOBHBIE (epMEeHTaTUBHOM
3aBHCUMOCTb KUHETHYECKHE peakIuy, HCCIeIoBaTh
aKTUBHOCTH MIOKa3aTeIH 3aBHCHMOCTb
(depMeHTOB ot | hbepMeHTaTHBHOM AKTUBHOCTH
apaMeTpoB Cpelnsl, | peaxiuH, (depMeHTOB oT
THUIIA cybcTpata, | nccienoBaTh apaMeTpoB  Cpesl,
HPUCYTCTBUS 3aBHCUMOCTb THIIA cyOcTpara,
HHTUOUTOPOB AKTHBHOCTH NPUCYTCTBUS
(bepmeHTOB OT | MHTHOUTOPOB
rapameTpoB  Cpepl,
TUIa cybcTpara,
MIPUCYTCTBUS
WHTHOUTOPOB
HaBBIKaMH BJIaJICHUE HaBBIKAMH | CIIOCOOHOCTH 85-100
HCIIONB30BaHHS HCIIONB30BaHUS UCIIONB30BATh
COBPEMEHHOTO COBPEMEHHOTO COBPEMEHHOE
ma00paTOPHOTO 1ab0paTOpPHOTO nmabopaTopHOe
o0opynoBaHUSL u | obopynoBaHUS 1 | obopynoBaHUE U
mpuboOpoB, a TaKke | MpHOOpOB, pHUOOPHI,
POrPaMMHOTO MPOrPaMMHOTO HpOrpaMMHOE
obecneueHus I | obecredeHus I | obecredeHue A
BIafceT pacmudpoBku U | pacumppoBKU u | pacmu(ppoBKU U
(BbICOKHH) | 0OpaboTKU 06paboTku 0bpaboTku
9KCTIEPUMEHTAIIBHBIX 9KCIIEPUMEHTAIBHBIX | IKCIIEPUMEHTAIBHBIX
JIAHHBIX 0 | DaHHBIX 0 | AaHHBIX O
(hepMeHTaTUBHOM (hepMeHTaTUBHOM (epMeHTaTHUBHOU
AKTUBHOCTH U | aKTHBHOCTH U | aKTUBHOCTH U
KUHETHYECKHX KUHETHYCCKHX KUHETHYCCKHX
XapaKTePUCTUKAX XapaKTePUCTUKAX XapaKTePUCTUKAX
(epMeHTOB (bepMeHTOB (bepMeHTOB
IIK — 11 BmapenHuem 0COOEHHOCTH 3HaHME OCHOB CIOCOOHOCTB 45-64
METOJlaMHU IUIAaHWPOBAHUS TUIAaHWPOBAHUS TUIAHUPOBATh
TUIAHUPOBAHUS IKCIIEPUMEHTA, JKCIIEPUMEHTA, 9KCTIEPUMEHTBHI,
9KCIEPUMEHTA, 00paboTKn U | 00paboTKH; METOJI0B | 00pabOTKH; MOIOUPATH
00paboTKH u NpeNCTaBICHUS KPUTHYECKOTO METO/bI aHAITN3a 1
NpeNCTaBICHUS HOJTyYEeHHBIX aHAIIN3a ¥ OLCHKU OLICHKH COBPEMEHHBIX
MOJTyYEeHHBIX pe3yIbTaToB; METOIBI | COBPEMEHHBIX Hay4YHBIX JTOCTHKCHHI,
pe3yJIbTaTOB 3HaeT KPUTHYECKOTO aHalu3a | Hay4HBIX peLieHus
(moporoBslii| u OLCHKHU | HOCTHXCHHH, HCCIIeIOBATEIBCKHX U
YPOBEHB) COBPEMEHHBIX METOJIOB PELICHUS NPaKTUYECKUX 3a]a4,
Hay4YHbBIX JIOCTH)KEHHH, | UCCIIeOBATEIbCKUX Hay4HO-
METOJIbI peLIeHus | U MPaKTUUECKUX UCCIIeJ0BATEIbCKON
UCCIIEZIOBATEIbCKUX | | 3aja4, METOJI0B JeATEeIbHOCTH
MPaKTHYECKUX  3a]ay, | HAy4HO-
METOIbI Hay4YHO- | MCCJIeI0BATEIIbCKOM
HCCIIeI0BATENBCKOM JeATEIbHOCTH
JIeATeIbHOCTH
IUTaHUPOBATh yMEHHE TPOBOJIUTH | CIIOCOOHOCTH 65-84
9KCIIEPUMEHT, Hay4HBIN NPOBOANTD  HAYYHBIN
o0pabaTbIBaTh U | 9KCIIEPUMEHT, 9KCIIEPUMEHT,
MIPEICTABIAT 00pabaTeIBaTh n | obpabarsiBaTh u
MIOJTy4eHHBIE TIPEACTaBIAT NPE/ICTABIST
pe3ysbTaThl; paboTaTh | MOJy4YEHHbIC MOJTyYeHHbIE
ymeeT c HAy4HO- | pe3ylbTaThl; pe3ynbTaThl; paboTaTh
(mpoaBUHY | TeXHWYECKOI paboraTh ¢ Hay4HO- | C Hay4yHO-
TBIi) nHpOpManuei, TEXHUUYECKOHN TEXHUUYECKOH
HCII0JIb30BATh nHpOopManue, nHpOpManuei,
OTEYECTBEHHBIN U | UCTIOJNB30BAThH UCIIONB30BAaTh
3apyOeXHBIIl ONBIT B | OTEYECTBEHHBIH U | OTE4eCTBEHHBIH u
obyactu MUIIEBBIX | 3apyOeXHBI ONBIT B | 3apyOEXHBI ONBIT B
OMOTEXHOJIOTH, obJlacTh  NUIIEBBIX | 00JacTH MTUIIEBBIX
CHCTEeMaTH3UPOBaTh M | OMOTEXHOJIOTHH, OMOTEXHOJIOTHH,




000011aTh CHUCTEMAaTH3HPOBATh CHCTEMAaTH3UPOBATh U
nHPOPMALIHIO mo | u 0000maTe | 0600mAaTh
HCTIOJTb30BaHUIO HHPOPMALIHIO Mo | WHPOPMAIHIO o
pecypcoB HCII0Ib30BAHHUIO HCIIOIB30BaHUIO
MIPOU3BOJICTBA pecypcoB pecypcoB
MIPOU3BOJICTBA MPOU3BOJICTBA
TEXHUKOU BJIaJICHHE HABBIKAMU | CIIOCOOHOCTH 85-100
TUIAHUPOBAHUS [UIAHUPOBAHUS IUTAHUPOBATH
IKCIICPUMCHTA, IKCIICPUMCHTA, 9KCIICPUMEHT,
00paboTku u | 00paboTKu U o0pabaTbIBaTh 1
MPEACTaBICHUS MPeACTABICHUS MPE/ICTABISITh
MOJTYYEHHBIX MOJTY4EHHBIX MOJTyYCHHbIC
BITAzeeT Pe3yNbTaToB; pE3yJIbTaTOB; Pe3yNbTATHI;
(BbICOKHI) OCHOBHBIMH METOJaMH | MPUMEHEHUS MPUMEHSTh OCHOBHBIC
3 MpUEeMaMH | OCHOBHBIX METOJIOB M | METObI U IPUEMBbI
MPOBECHUS MPUEMOB MPOBECHUS | POBEACHHS
IKCIICPUMECHTATBHBIX IKCIIEPUMEHTATBHBIX | IKCIIEPUMEHTATBHBIX
HCCIIeIOBaHUM B | HUCCleIOBaHMI B HUCCJIeIOBaHUM B
obJacTu MMIIEBBIX | 00JACTH MUILEBBIX 00J1aCTH MTHIIEBBIX
OHOTEXHOIOT Ui OMOTEXHOJIOTHI OHMOTEXHOJIOTHI

MeToanueckue PEKOMEHIAUH, OIIPCACTIAIONINE TPOHCAYPHI OHCHUBAHUSA

pe3yabTaToB OCBOCHHUA TUCHUIIJIMHDBI

Telcymaﬂ arrecranus CTyICHTOB

TGKYHIEUI aTrecragus CTYACHTOB 10 JAUCHUITIINHC «I/IH)KeHepHaﬂ

SH3UMOJIOTUSD TPOBOAUTCS B COOTBETCTBHUM C JIOKAJBHBIMU HOPMATUBHBIMU
aktamu JIBOVY u sBnserca oOs3arenbHON. TekyInas aTTecTanus 1o JUCIUIUIMHE
«HxeHepHast SH3UMOJIOTHSD MPOBOJIUTCS B (DOPME KOHTPOIBHBIX MEPONPUSITUI

(3amuTHI MpaKTUYECKOW/TabopaTOpHON padoThI, pedepara, dcce, TECTUPOBAHUA)

M0 OIEHUBAHMIO (PAKTUYECKUX  PpE3yJbTATOB OOydYeHHsS] CTYJACHTOB U
OCYIIECTBIISIETCS ~ BeAymuMm  mpenogaBaresieM. OObEKTaMH  OLICHUBAHUS
BBICTYNAIOT:

- y4yeOHas JAUCUMIUIMHA (aKTMBHOCTh Ha 3aHATHSX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BHUJIOB 3aJaHUM, MTOCEMAEMOCTh BCEX BUIOB 3aHATUU IO
aTTECTYEMOM JUCIUIUIMHE);

- CTETIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUM;

- YPOBEHb OBJIAJICHUS IPAKTUYECKMMM YMEHUSMM M HABBIKAMHU II0 BCEM

BUJaM y4eOHOI paboThI;



PE3yNbTAThl CAMOCTOSITEIEHON PaOOTHI.

[To kaxaoMy OOBEKTY AAETCAd XapaKTEPUCTHKA MPOLEAYp OLCHUBAHUS B
MIPUBSI3KE K UCIIOJIb3yEMbIM OILICHOUHBIM CPEJICTBAM.

[Tpu peanm3aruu 06pa3oBaTEIBHON MPOTPAMMEBI UCITOIB3YIOTCS CIIETYIOIIHE
BUJIBI U (DOPMBI TEKYIIEH aTTeCTAINH:

IIP 1- tecT;

IIP 3 — acce;

ITP 4 — pedepar;

[1P 6- npakTrueckue padoTHl.

OneHovHbIe cpeacrea aJist Telcymeii arrecranmumn

TecToBbBIE 3a1aHUSA

BAPHAHT 1

1. Yro Takoe MHKEHEpPHAs SH3UMOJIOTH?

a. OTo o0nacTb OMOTEXHONOTHH, KOTOpas coyeTaeT B ce0e MJOCTHXKEHHS OMOXMMHH,
MOJIEKYJISIPHOM OMOJIOTUH, YDH3UMOJIOTUU U XUMUYECKOU TEXHOIOTHH.

0. OTO Hayka O XMMHYECKOM COCTaB€ *KHMBBIX KIETOK M OPTaHW3MOB U O JIeXKAlluX B
OCHOBE UX XKU3HEJEATEIbHOCTH XMMHUECKHUX TPOIleccax.

B. DTO KOMITJIEKC OMOJIOTHYECKHUX HAYK, H3yUarONINX MEXaHU3Mbl XpaHEHUS, TIepeaadn U
peaM3anyy reHeTHYECKON HHPOPMAIUH, CTPOSHUE ¥ (PYHKIIMHA HEPETYIISPHBIX OMOTIOJIMMEPOB.

r. OTO TpHUKIAIHAS HAyKa O NMPUMCHCHHH B TEXHUYCCKUX YCTPOWCTBAX M CHUCTEMax
MIPUHIIMIIOB OpPTaHW3aI[ui, CBOWCTB, (DYHKIWH W CTPYKTYp >KUBOH MPHPOJBI, TO €CTh (HOPMBI
JKUBOTO B MIPUPOJIE U UX MPOMBIIIIICHHBIE aHATOTH.

2. YTO U3 HIKENEePEUNCIEHHOTO HE SIBIISETCS LEeNIMU MHKEHEPHOU SH3UMOJIOTUN?

a. IlomydeHne HOBOTO MPOIYKTA.

6. V3ydyeHue cCpIppeBbIX NpOOJEM, BHJIOB M HCTOYHUKOB JHEPIHMH, NPUMEHSEMBIX B
XUMHYECKHUX ITPOU3BOJCTBAX.

B. YIIy4dIlIEHHE KaueCcTBa YK€ UMEIOIINUXCS MMPOTYKTOB.

r. YIIydllIeHHE TEXHUKO-3KOHOMUYECKHX MOKAa3aTesIel IO CPAaBHEHUIO C aHAJIOTaMHU.

KakoBo cTpoenue ¢pepMeHTOB?
@DepMEHTBI MOTYT COCTOATH TOJIBKO U3 OCTATKOB aMUHOKHUCIIOT.
@DepMeHTBhI MOTYT COJEpkKaTh TOJIBKO IPYIIbI HEOETKOBON MPUPOIBI.

¥ o W

DepMEHTHI COCTOSIT U3 TJIUIIEPHUHA U OCTATKOB YKHUPHBIX KUCIIOT.
r. depMeHTbl MOTYT OBITh KaK OJHOKOMIIOHEHTHBIE TaK U MHOTOKOMIIOHEHTHBIE, T.€.
MOTYT COZIEPKATh KaK TOJIbKO OCTATKU aMUHOKHCIIOT, TaK U TPYIIIbI HEOEIKOBON MPUPOIBL.



4. Ecnmn B cocraB (pepMEHTa BXOAUT HEOPraHUYECKOE BEIIECTBO, HAIPUMEP HOHbI
METAaJUIOB, TO KaK B JAHHOM ciy4ae Oy/eT Ha3bIBaThCs JIaHHAsl rpyIna HeOelnKoBOM MPUpOIbI?

a. MoHnHas rpymnma

6. KoBanenrnas rpynna

B. IIpocreTnueckas rpynna

r. I'muko3unHas rpymnmna

5. BreiOepuTe MpaBUIbHYIO0 XapaKTEPUCTUKY MPOCTETUYCCKOM IPYIIIbI:

a. Ona HeoTaemMMa OT OEJIKOBOIT YacCTH.

6. OHa nerko otrmeasgercs OT O€IKOBOM YacTH KM HE CIOCOOHA CaMOCTOSITENIHHO
CYIIIECTBOBATb.

B. OHa Jerko otraensercs oOT O€IKOBOM 4YacTH M CIOCOOHA CaMOCTOSTEILHO
CYIIIECTBOBATb.

r. Huuero u3 BellIenepeyncIEHHOTO.

KakoBo anbrepHaTHBHOE HAMMEHOBaHUE OENKOBOI YyacTu ¢epmenTa?
XonodepMmeHT

Kodaxrop

DH3UM

ArnogepmeHT
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7. Kakoe BiusiHuE OKa3bIBaeT 100aBOYHas rpymnna Ha pepMeHT?

a. Omna genaer OeNKOBYIO yacThb (epMeHTa OoJiee ySI3BUMON K JEHCTBUIO pa3IMYHBIX
pEareHToB.

6. Omna necTabMIn3UpyeT BCIO MOJIEKYTy (hepMeHTa.

B. OHa crabwinsupyer OeNKOBYIO YacTh M JielaeT €€ MeHee YS3BUMOM K JIeHCTBHIO
JICHATypUPYIOIINX areHTOB.

r. Jlob6aBoyHas rpymnmna He OKa3bIBae€T 3aMETHOTO BIMSHUSA HAa (EPMEHT.

8. Uto Takoe cyOcTpaTHBIN IIEHTP TIpocToro pepmeHTa?

a. DOTO coYeTaHHe HECKOJBKUX OCTAaTKOB aMHUHOKHUCIOT, KOTOpPBIE PpACHOJOKEHBI Ha
pa3HBIX y4acTKaX MOJUIMENTUIHON IETH.

0. DTO y4acToK, KOTOPBI OTBETCTBEHEH 3a CBS3bIBaHKE CyOCTpara.

B. OTO Ta €ro 4acth, K KOTOPOH NPUCOENUHSAETCS CyOCTpaT U OT KOTOPOH 3aBHCST
KaTaJUTHYECKHUE CBOMCTBA (pepMeHTa.

r. Hudero u3 BeIenepedncIIeHHOTO.

9. Yro Takoe KaTaIUTHYECKUU IIEHTp dhepMeHTa?

a. DTO cOYeTaHUE HECKOJBKUX OCTAaTKOB AMHUHOKHUCIOT, KOTOPBIE PACIOIOKEHbI Ha
Pa3HBIX y4acTKaX MOJIUIIENTUIHOMN LEIH.

0. DTO y4acToOK, KOTOPBI OTBETCTBEHEH 3a CBS3BIBAHUE CyOCTparTa.

B. DTO YYacTOK MOJEKynbl (EepMEHTa, B pe3yibTaTe NPUCOCAUHEHUS K KOTOPOMY
KaKoro-a1u00 HU3KOMOJIEKYJSPHOTO BELIECTBA MPOUCXOAUT M3MEHEHUE TPETHUUHOU CTPYKTYpHI
dbepMeHTa U COOTBETCTBEHHO U3MEHEHHUE €T0 aKTUBHOCTH.

r. Hudero u3 BeIIENEpEeUnCICHHOTO.



10. Ha xakoe KOJWYECTBO KJIacCOB, COTJIACHO COBPEMEHHOW KJIACCH(UKAIIHH,
noipa3aenstores GepmMeHThI?
a. 7
6. 10
B. 6
r. 4
11.  Kakoii knacc epMEHTOB KaTaau3upyeT BHYTPUMOJICKYIIIpHbIE IEPEeCTPOUKH?
a. Tpancdepasbl
0. JInasser

B. ['maponassl
r. 13omepasbl

12. Kakoe KOIMYECTBO HHAEKCOB MPUCBAMBACTCA (EPMEHTY COIJIaCHO CHCTEME
UHIEKCHPOBAHUS?
a. 5

0. 4
B. 3
r. 6
13. C moMoIp0 Kakoro mapamerpa CyasaT 00 akTHBHOCTH (hepmeHTa?
a. Ilo ckopocTu pepMEHTATUBHON PEaKIIUH.

6. Ilo xoHueHTpaun pepmeHTa

B. Ilo BpeMeHnu peakuumn
r. ITo Hanu4yuio HHTUOUTOPOB B pEAKIIMOHHOMU Cpejie.

14. Cy6GcTpaTtamu pecTpUKTa3, UCIOIb3YEMbIX T€HHBIM HHXXEHEPOM, SBIISIOTCA:
a. 'omononucaxapubl

6. 'erepononucaxapusi

B. HykiilenHOBBIE KHCTTOTHI

r. benku

1. [Tonucaxapuel

15. HMmmoOunum3amusi LENbIX  KJIETOK-TIPOAYILIEHTOB  JICKApPCTBEHHBIX  BEILECTB
HEpalHOHAJIbHA B CIy4ae

a. Bricokoil 1abUIbHOCTH 1IE1€BOr0 MPOIYKTa

6. Mcnonb30BaHus 11€1€BOT0 MPOAYKTA TOJIBKO B MHBEKIIMOHHOM Qopme

B. BHyTpuKIIETOUHON JTOKaIM3alUK LEIEBOTO MTPOIYKTa

r. Bbicokoii ruipouinbHOCTH 1IEeBOr0 IPOAyKTa

1. Beicokoii ruipooOHOCTH 11e1eBOr0 IPOAYKTa

16. Kononounblit 6MOpeaKkTop IIsi UMMOOHIN3AINHY TENBIX KIETOK JOJKEH OTIHYATHCS
OT peakTopa JJII UMMOOUIN3anK (PepMEHTOB

a. bopmM raMeTpom KOJOHKH

0. OTBOIOM Ta30B

B. bosnee OBICTPHIM JBM)KEHUEM PACTBOPUTEIIS



r. @opMoii YacTHUI] HEPACTBOPUMOTO HOCUTES
1. PazmepaMu yacTuIl HEPACTBOPUMOI'O HOCUTEIS

17. PerpouHrnOupoBaHre KOHEYHBIM MPOJAYKTOM TIpH OHOCHHTE3e OHMOJIOTHYECKU
AKTHUBHBIX BEILLECTB — 3TO IOJaBJICHUE:

a. [Tocnennero ¢pepmenTta B MeTabOINYECKOI 1IeTIH

0. HauansHoTO (hepMeHTa B METa0OIMUECKON 11T

B. Bcex ¢epMeHTOB B METa0OIUIECKOM 11U

r. Tpanckpunuuu

a. Tpancnsuuu

BAPUAHT 2

1. KakoBa 3ajjaua MH)KXEHEpHOW SH3UMOJIOrUn?

a. BericHeHne (QyHKIIMOHAIBHOTO, TO €CTh OHMOJIOTHYECKOTO Ha3HAYEHHUS BCEX
XUMHYECKHX BEIIECTB M (PU3MKO-XMMHUYECKHMX IIPOLIECCOB B JKMBOM OpraHM3ME, a TaKke
MeXaHU3M HapYIICHUs 3TUX (PYHKIHMIA MTPHU pa3HBIX 3a00I€BAHUSAX.

0. M3yuenne mexaHu3Ma JCHCTBUS W BIUSHHS JICKAPCTBEHHBIX BEIIECTB HA OPraHbl H
CHUCTEMBI OPraHu3Ma.

B. PazpaboTka  OHMOTEXHOJOIMYECKMX  IPOLECCOB, B  KOTOPHIX  HCIHOJb3YETCS
KaTaJIMTUYECKOE AeUCTBUE (DEPMEHTOB, BBIJEJICHHBIX U3 COCTaBa OMOJIOTMYECKUX CHUCTEM WIIU
HaXOJALIMXCS BHYTPH KJIETOK, JTMIIEHHBIX CIIOCOOHOCTH PacTH.

r. CouetaHue B €IMHOW TEXHOJOTMYECKOM CHCTeME pPa3HOOOPAa3HBIX XUMHUECKU
IpeBpalieHn ¢ PU3NKO-XUMUUECKUMU U MEXAaHUYECKUMU MPOIIECCAMHU.

2. Yto XapakTepHO IJIsl peakiuy (pepMEeHTaTHBHOTO KaTaan3a?

a. Beicokas >ppekTUBHOCTb, CTporas M30MpaTeIbHOCTh M HANPABIEHHOCTb JEWCTBUS,
cyOcTpaTHas cieu(pUIHOCTb, TOHKAs PEryJIsLusl.

6. Tonbko cybcTpaTHas cienu(UIHOCTb.

B. TosabKo cTporast u30UpaTenbHOCTh U HANIPABIEHHOCTh JICHCTBHUS.

r. Hudero u3 BeIIenepeyncIeHHOTO.

Kak Ha3piBaercs rpymnmna HeOeIKOBOM MPUPOIbl, BXOAMIasl B COCTaB (pepMEHTOB?
ArnodepMeHT.

KodaxTtop.

IIpocrernueckas rpymma.

XonodepMeHT.
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4. Ecnu B coctaB (hepMeHTa BXOJUT OPraHMUYECKOE BEIIECTBO, HAIPUMEP BUTAMHHBI, KaK
B JJAaHHOM CiTy4ae OyZeT Ha3bIBaThCS JaHHAs TPYITa HeOSITKOBOM MPUPOIBI?

a. Kodpepment

6. XomodepmeHT

B. Kodaktop

r. IIpocrernyeckas rpymnma



5. BriOepuTe HEBEPHYIO XapaKTEPUCTUKY KOepMeHTa:

a. Kodepment nerko ornensiercst OT OEIKOBOI YacTH.

0. Kodbepment, Oyayun oTaeneHHbIM OT amodepMeHTa, CHOCOOCH CaMOCTOSITEIBHO
CYIIIECTBOBATb.

B. KodepmeHT — 310 HeoTaenmmas 4acTh OEIKOBOM yacTu (hepMeHTa.

r. KodepmeHT — 3T0 OpraHndeckoe BEemecTBO.

Xon0¢pepMeHT — 3T0 COBMECTHOE 00pa30BaHKe KaKuX JABYX Ipyml ¢pepMeHTa?
HebenkxoBas gactp + Ko(axkTop

AnodepmeHT + kodakrop

Kodaxrop + kodepmeHT

[Ipocrernueckas rpymnmna + KopepMeHT
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7. Uro Takoe aKTHBHBIN LEeHTp (pepmeHTa?

a. JTO Ta ero yactb, K KOTOpOil mpHucoenuHsieTcsa cyOCTpaT M OT KOTOpPOW 3aBUCAT
KaTaJIMTUYECKUE CBOWCTBA (PepMEHTA.

6. DTO y4acTOK, KOTOPBIN OTBETCTBEHEH 3a CBSI3bIBAHUE CyOCTpaTa.

B. JOTO COYETaHHWE HECKOJIbKHX OCTATKOB aMHUHOKHCIIOT, KOTOpBIE PACIOIOXKEHBI Ha
PAa3HbIX y4aCTKax HOHI/IHGHTHI{HOﬁ O eIIn.

r. OTO y4acTOK MOJEKydbl (epMeHTa, B pe3yibTaTe NPUCOCTUHEHUS K KOTOPOMY
KaKOro-JIN00 HU3KOMOJICKYJIIPHOTO BEIIECTBA MPOUCXOAUT U3MEHEHHE TPETUYHOW CTPYKTYPHI
(depMeHTa U COOTBETCTBEHHO U3MEHEHHE €r0 aKTUBHOCTH.

3a cyeT KakuX CBsI3el MPOMCXOAUT MPUKpEITIeHHe cyOcTpara K pepmeHTy?
HckirounTenbHO BOAOPOIHBIX

HckmounTeIbHO HOHHBIX

Tonbpko 3a cueT KOBAJIECHTHOM CBSI3U

0% op o

3a cyeT MOHHBIX U BOOOPOJHBIX.

©

Yro Takoe aiocTepudecKuii HeHTp pepmeHTa?

a. OTO COYETaHHWE HECKOJIBKMX OCTATKOB aMHHOKHCIIOT, KOTOpBIE pacIOJOKEHBl Ha
pa3HbIX y4yacTKax MOJUNENTUAHON LEMH.

6. DTO yyacTOK, KOTOPBI OTBETCTBEHEH 3a CBSI3bIBaHUE CyOCTpaTa.

B. OTO YYacTOK MOJEKyJbl (epMeHTa, B pe3yjbTaTe HPHUCOEAMHEHHS K KOTOPOMY
KaKoro-au0o HU3KOMOJIEKYJISPHOTO BEUIECTBA MPOMCXOAUT U3MEHEHHE TPETUYHOU CTPYKTYpbI
(dbepMeHTa U COOTBETCTBEHHO U3MEHEHUE €T0 aKTUBHOCTH.

r. Huuero u3 BellienepeyncieHHoro.

10. Kakoii kiacc (epMEHTOB KaTaau3upyeT MEPEeHOC aTOMOB BOJOPOJIa, KUCIOPOaa U
AIIEKTPOHOB OT OJHOTO BEIIECTBA - IPYroMy?

a. Tpancdepasst

0. OxcumopeyKTasbl

B. Jlurassl

r. M3omepasbl



11. Ha ocHOBaHMM YeTro CKJIa/bIBAE€TCSl COBPEMEHHAsi HOMEHKIIATypa SH3UMOB?

a. Ha ocHoBe TpuBHaNbHOW HOMEHKIJIATYphl, Ha3BaHHUHM CyOcTpaTra + OKOHYaHHE -a3a,
peaKIMu, B KOTOPYIO BCTYIAeT (pepMEeHT + OKOHYAaHHUE -a3a, Ha OCHOBE PAllMOHAILHOTO Ha3BaHHS
Y MHJICKCUPOBAHUS ()EPMEHTOB.

6. TonbKko HAa OCHOBAaHMH TPUBUATBHON HOMEHKIIATYPBI.

B. ToJbKO Ha OCHOBaHMHU J00aBIEHMS OKOHYAHMA -a3a K HA3BaHUIO cyOcTpara WId K
Ha3BaHUIO PEaKH, B KOTOPYIO BCTyNaeT (EpPMEHT.

r. ToJBKO COrIacHO MHAEKCUPOBAHUIO (PEPMEHTOB.

12. Yro o3HauaroT NepBbId U BTOPOM MHACKCHI B CHCTEME UHIEKCUPOBaHUS (pepMEeHTOB?

a. Ilonq moakmacc W TMOPAAKOBBIA HOMEp (epMeHTa B JaHHOM IIOJ TOAKJIACCEe
COOTBETCTBEHHO.

6. Ilox moakIiacc M Kjacc COOTBETCTBEHHO.

B. Kiacc u mojkiiacc COOTBETCTBEHHO.

r. Kiacc u mopsakoBbsiit HoMep epMeHTa B JaHHOM KJ1acce COOTBETCTBEHHO.

13. Tpancdepasbl OCYyIIECTBISIOT:

a. Karanus okucimTensHO-BOCCTAaHOBUTEIILHBIX PEAKITHHA

0. [lepeHoc pyHKIMOHATIBHBIX TPYII HA MOJIEKYJTY BOJIBI

B. Katanmms peakuuii nprucoeIMHEHNs 110 JBOMHBIM CBSI35IM

r. Katanms peakunii neperoca QyHKIIMOHAIBHBIX TPYIIT Ha cyOcTpaT
1. Karanus ruiponutuieckoro pacuienjieHus cBsazen

14, HMmmoOunm3anus HHAMBUIYAIbHbBIX ()EPMEHTOB OrpPaHUYNBACTCS:
a. Beicokoii mabuinbHOCTBIO (hepmeHTa

6. Hanmuuuem y pepmenta kopepmeHTa

B. Hanmnuuewm y ¢pepmenTta cyObeanHumIl

r. [IpuHaanexxHoCThIO (hepMEeHTa K THAPOIa3aM

1. [TpuHaamexHOCThIO (DepMEeHTa K JTUTa3aM

15. HMmmoOmnM3anus  LeNbIX  KJIETOK-NPOAYLIEHTOB  JIEKAPCTBEHHBIX  BEILECTB
HEpaluoOHAJIbHA B ClIydae:

a. BbIcOKkoi 1aOnIBHOCTH LENIEBOTO MPOAYKTA (JIEKApCTBEHHOI'O BEIIECTBA)

6. Mcrionb30BaHus 11€7€BOT0O MPOYKTa TOJIBKO B MHBEKIIMOHHOM (opme

B. BHyTpuKIIETOUHON JTOKaIM3allK LEIEBOTO MTPOIYKTa

r. Boicokoii ruipo@MIIbHOCTH LIETEBOTO MPOIyKTa

1. Beicokoii ruipooOHOCTH 11€1€BOr0 MPOAYKTa

16. Iemssmu ummoOunM3anuu (GEepMEHTOB B OHMOTEXHOJIOTMYECKOM IPOHM3BOJICTBE
SIBIISTFOTCSL:

a. [loBbllieHue y1€IbHOM aKTUBHOCTH

6. [ToBbImeHre cTabMIBHOCTH

B. Pacimmpenue cybcTpaTHOTO criekTpa

r. MHOTOKpaTHOE HCIIOIb30BaHHE

1. Bc€ nepeunciennoe



17. DxoHoMHuUeCKOe MIPEUMYIIECTBO OMOTEXHOJIOTHYECKOTO MIPOU3BO/ICTRA,
OCHOBaHHOTO Ha UIMMOOMIIN30BaHHBIX OM000BEKTAX, TIEPE]T TPATUIIMOHHBIM 00YCIIOBICHO:

a. MenpmIMMu 3aTpaTaMu Tpyaa

0. bonee nemeBbIM ChIppEM

B. MHOTOKpaTHBIM HCIIOJIb30BaHHEM OMOOOBEKTa

r. YCKOpEHHEM IPOHU3BOJICTBEHHOTO MTpoIecca

1. CTaOHIBHOCTBIO MpoIecca

IIpumepHasi TemaTuKa 3cce, pepepaTUBHBIX padoT
1o qucuuivinge « MH:xxkeHepHasi JH3UMOJIOT U

1.®u3uKko-xuMHUYECKHE U OMOXUMHUYECKHE 3aKOHOMEPHOCTH OMOKaTaln3a

2.Croco0bl  cTabmwiM3aluu MU pereHepanuu  (epMEHTATUBHBIX CHUCTEM,
MPUMEHSIEMBIX B OMOTEXHOJIOTHHI

3.CTpyKTypHBIE H TEPMOJUHAMUYECKHE OCHOBBI (YHKIIMOHUPOBAHUS
(epMEHTOB B IKCTPEMANIbHBIX YCIOBUSAX

4. Vcnionp3oBaHne OMOKATaIn3a B HayKe

5.CoBpeMeHHbIE TEXHOJOTUYECKUE CXEMbl HHyCTPUAIBHOTO OHOKaTain3a

6.IIpuHIIUTIBI CO3aHus OMOKATaIN3aTOPOB C 3aIaHHBIMU CBOMCTBaMU

7.CoBpemMeHHbIe  UH(GOPMALMOHHBIE  TEXHOJIOTUH, HUCIHOJb3yeMblE€ B
VH)XEHEPHOU SH3UMOJIOT MU

8.Hogeiilmme nmoCTWXKEHWUST ©  TEpPCHNEKTUBBI  Pa3BUTUS  WHKEHEPHOM
HH3UMOJIOTUN

9. Ucnonb3oBaHue OMOKaTaIn3a B MEIULIMHE

10. Mcnonb3oBanune OMOKaTann3a B TEXHUKE

11. Vicnonk3oBanue OMOKaTaan3a B MUIIEBOM MPOMBIIIIICHHOCTH

12. YuukanbHble (PepMEHTHI THAPOOUOHTOB

13. IlepcniexkTrBbI TpUMEHEHUST (HEPMEHTOB

14. depmenTHBIE NpenapaThl, 0COOEHHOCTH MOTYUYEHUS, IPUMEHEHUS.

15. TIlpoayuentsl u cpenpl. Tumbl QEepMEHTALIMOHHBIX IPOIECCOB
(TBepmodas-

HO€ IMOBEPXHOCTHOE U TITyOUHHOE). TeXHOIOrn4ecKui UK U CTAAUMHOCTh



mpolecca Mpou3BOACTBa (HEPMEHTOB.

16. MeTo/1bI BEIICTICHUS] M OYUCTKH (DEPMEHTOB

17. OcoGeHHOCTH UMMOOUITN30BaHHbBIX (PEPMEHTOB

18. Meronbl MOMIOKEK ¢ METOAOB HMMOOWIHM3AIMH  (PEPMEHTOB.
AncopOrusi,

BKJIFOUEHHE B €I, XUMHUUYECKasl CIIIUBKA U TPUCOETIUHEHHE.

19. XapakTtepucTuka TPOIECCOB U ammapaToB JUIsi HCHOJb30BaHUS
HMMOOHUJTN30BaHHBIX (PEPMEHTOB.

20. TIpombITiTIEHHBIE TTPOIIECCHI TTOTYYEHUS IIEJIEBBIX MMPOTYKTOB Ha OCHOBE

MMMOOMJIM30BaHHBIX (DEPMEHTOB

21. buonoruueckue MHKpoycTpoiicTBa. Turbl (hepMEHTHBIX 3JIEKTPOJIOB.
brontoMUHECIIEHTHBIN MUKPOAHAJIHU3.

22. DBHUOTEXHOJIOTUYECKHME  METOJAbl  MNEepepadOTKU  TOPOACKUX U
IIPOMBIIIICHHBIX

cTOKOB. KOHCTpYKIIHS ¥ MPUHIIATI JEHCTBUS MPOMBIIIIICHHBIX OMO(DHIETPOB

U a3pPOTEHKOB.

23. NHrudutopsl (bepMeHTaTUBHBIX peaKIIHii: oIpeeseHue,
KJaccudukaius, mpruMepsl.

24. BnusiHue MHrHOUTOPOB HA OCHOBHBIE KHHETHYECKUE TTapaMETPHhI.

25. depMeHTHI — MapKepBhl.

Kpurepuu ouenku (pedepara, 3cce, B TOM 4HncCJie BbINOJHEHHBIX B Gopme
npe3eHTanmi):

100-86 OanaoB: BBICTABISETCS CTYACHTY, €CIU CTYIEHT BBIPA3UJ CBOE
MHEHHE 10 c(opMynHpoBaHHOW mpodieMe, apryMEeHTHpPOBal €ro, TOYHO
OTIPE/IETIUB €€ COJIep)KaHue M cocTaBJstomue. [IpiuBeieHbl TaHHbIE OTEYeCTBEHHOM
1 3apyO0eKHOM JIUTepaTyphl, CTATUCTUYECKHUE CBEACHMS, HHPOPMAIIUS HOPMATHUBHO
npaBoBoro xapaxkrtepa. CTyIeHT 3HaeT M BJAJEET HaBBIKOM CaMOCTOSITEIHLHOU
UCCIIEIOBATENILCKOM paboOThl MO TEeME WCCIICOBAHMS, METOJaMU U TMpUEMaMH

aHallu3a TEOPETUYECKUX W/MIM TPAKTHUECKUX AaCHEeKTOB H3ydyaeMoil o0iacTu.



dakTUYECKUX OMMOOK, CBSI3aHHBIX C TIOHMMAaHHEM MPOOJIeMbI, HET; Tpadudecku
paboTta odopmiieHa TPABUIBHO

85-76 - OamnoB - paboTa XapaKTEepPU3YeTCS CMBICJIOBOHN IIEJIBHOCTBIO,
CBSI3HOCTBIO U MOCJIE0BATEIbHOCTBIO U3TIOKEHUS; OMYIIEeHO He Oonee 1 ommlku
npu OOBSICHEHHWH CMBICIA WU cojaepkaHusi mnpoOiemsbl. Jlis aprymeHTaruu
PUBOJSITCS JTAaHHBIE OTE€UYECTBEHHBIX u 3apyOeKHbIX aBTOPOB.
[TpogemMoOHCTpUpPOBaHBl HCCIEAOBATEICKAE YMEHUS M HaBBIKH. DaKTHUYECKHX
OIIMOOK, CBSI3aHHBIX C IMOHMMAaHHWEM TpoOsiemMbl, HeT. JlomylieHbl OJHa-IBE
omuOKu B 0(hOpMIIEHUU PAOOTHI

75-61 OGamn - CTYyIEHT MPOBOAUT JOCTATOUYHO CAMOCTOSITEIBHBIN aHallu3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABJIAIONIMX MPOOJIEMbl; TOHUMAET 0a30BbIe
OCHOBBI M TEOPETHYECKOE OOOCHOBaHHME BbIOpaHHOW TeMbl. IlpuBiieueHsbI
OCHOBHBIE HCTOUYHUKHU MO paccMarpuBaeMoit teme. Jlonyiieno He 6onee 2 ommook
B CMBICJIE WJIH COZIEp>KaHuu npobiieMbl, opopmieHun padboTsl 60-50 6aioB - eciu
paboTa mpeAcTaBiIsieT COOOM MepecKa3aHHbIM WM TOJHOCTHIO TMEPENUCaHHbBIN
UCXOJIHBIN TEKCT 6€3 KakuX Obl TO HU OBLIO KOMMEHTapHueB, aHanu3a. He packpbita
CTPYKTypa M TEOpeTHYeCKas COCTaBisAmOmas Tembl. JomyieHo Tpu wim Oosee
TpeX OMMOOK B CMBICJIOBOM COJIEP>KaHUU PACKPBIBAEMOI TPOOIJIEMBI.

IIpome:xkyTouHasi aTTecTalMs CTY/A€HTOB

[IpoMexyTouHas arrecTalnusi CTYACHTOB IO aucuuiuinHe «WHxkeHepHas
HH3UMOJIOTHS» TPOBOJUTCA B COOTBETCTBHHM C JIOKJIBHBIMA HOPMATHUBHBIMHU
aktamu JB®Y wu sBusgerca oOs3arenbHoM. [lpomexxyTouHas —arTecTarus
ocyIiecTBsieTcs B popme 3a4eTa B 5 cemecTpe u MpOoBOAUTCS B YCTHOU popme ¢

HUCIIOJb30BAHUEM OUJIETOB.



OueHoYHbIe CPeACTBA S POMEKYTOYHON aTTeCTANMHU

BOITPOCHI AJIs1 HOATOTOBKHU K 3AYETY
o AucuMIuInHe «HKeHepHast IJH3MMOJI0T U

1. HUcropus uzydenus knaccupukanuu GepMeHTOB.

2. CoBpeMeHHas MexIyHapoHas HoMeHKinarypa EC — enzyme code.

3. Opranmzanuuy, 3aHUMalOIIMecs BONpOcaMU  KJiacCU(UKAIUU U
Homenknarypsl — [lUBMB [UPAC.

4. 3HaueHHWe U HEAOCTATKU €AMHON CHCTEMbl HOMEHKIIATYPBHI.

5. Kiaccsl pepMeHTOB, MOJKIACCH M MOANOKIACCHI.

6. BbenkoBbie u HEOETKOBBIE (hEPMEHTHI (PHOO3UMBI).

7. Tlpoctbie u croxHbIe (HEPMEHTHI.

8. XonodepMmeHr, anoepMeHT, KO(EPMEHTHI: KO(akTopel |
MPOCTETHYECKUE TPYTIIIHI.

9. OOmme MexaHu3MBbl JeHCTBUS KO(PAKTOPOB.

10. Knaccudukanmst koepMeHTOB.

11. XapakTeprcTuKka OCHOBHBIX MTPEACTABUTENCH Pa3IMUHbIX TPYIIIL.

12. CtpoeHne aKkTHUBHOTO IIeHTpa (PEpMEHTOB, CyOCTpPaTCBA3BIBAIONIUN U
KaTaJUTUYECKUMN LEHTP.

13. MeToas! uneHTU(GUKAIIMN aKTUBHOTO 1IEHTpa (hePMEHTOB.

14. Mexanu3mbl PEepMEHTATUBHOM PEAKIIMH.

15. IlonsiTvie pepMEHTATUBHON AKTUBHOCTH.

16. CriocoObI BeIpakeHust (PEpMEHTAaTUBHONW aKTHBHOCTH.

17. Bausinue koHIeHTpauuu ¢(epMeHTa Ha CKOpOCTh (epMEHTaTUBHOMN
peakuuu. BiusHue koHIEHTpauu cyocTpara.

18. Teopust Muxasnuca-MeHTeH.

19. CnocoOb1  rpaduueckoro omnpeaenaeHrus KOHCTaHThl Muxalsnuca u
MaKCHUMaJIbHOU CKOPOCTH pEaKLnu.

20. Bnusinue temmnepatypbsl 1 pH cpeasl Ha CKOpOCTh (PepMEHTATHBHBIX
peakiuii. UHruOUTOpHI PEpMEHTOB U UX KIacCU(pUKAITHSI.

21. Ypouu perynsauuu epMEeHTATUBHON aKTUBHOCTH.



22. Perynsuuss  nmyTéM ~ M3MEHEHHUS  KOJMuecTBa  (PEpMEHTOB |
MyTEM U3MEHCHUS X WHANBUIYATbHON KaTaTUTHIECKON aKTUBHOCTH.

23. DKkcTparupoBaHue PEepMEHTOB U3 OMOJIOTHYECKOTO MaTepHalla.

24. KucnotHast 00paboTka, TepMudeckass 00paboTka, (hpaKIMOHUPOBAHUE
COJIIMHU, OPraHUYECKUMHU PACTBOPUTEISIMU, METOJ H30UpaTeabHOU ajcopOIuu,
noHOOOMeHHasi xpomatorpadus, reabuibTpanus, adbduuHas XxpomaTorpadus,
anekTpodopes, M302JIEKTPOPOKYyCHUpPOBAHHUE, yIBTpaneHTpuyrupoBaHue,
KpUCTaJUTU3AIH.

25. Kpurepun 4nucToThl (DEpMEHTHBIX MPENApaTOB.

26. TkaHeBoe, pernoOHAIBHOE, KIETOYHOE M CYOKIIETOYHOE pacmhpeneiicHue
dbepMeHTOB.

27. depMeHTBI — MapKephl CYOKIETOYHBIX CTPYKTYP.

28. Hcnonb3oBanue (HepMEHTOB-MAapKEPOB B JIUArHOCTUKE M HAYYHBIX
UCCIIETOBaHUSIX.

29. ImmoOmnmm3oBanHble  ¢GepMeHThl.  [lepCreKTUBBI  MPAKTUYECKOTO
UCITIOJIb30BAHUS

30. Ilpumenenue pepMeHTOB B aHAIMTHYECKOW Xumuu: meto [TI[P

31. CoBpeMeHHbIE METO/Ibl KOHCTPYUPOBAHUS (PEPMEHTOB C HEOOXOIUMBIMU
CBOMCTBaMHU

32. Bo3moxHOCTH MTpOBeeHUS (PEPMEHTATUBHBIX PEAKIIMH B OPTaHUIECKUX
PaCTBOPUTETISX.

33. Baxkuelilmue cBONCTBA MOJMMEPHBIX HOCUTENEH, MPUMEHSIOIIUXCS TS
UMMOOUM3AIU (PEPMEHTOB.

34. Xumudeckue U GU3NISCKUE METOIbI IMMOOHMIN3AIIUNA (PEPMEHTOB.

35. [Ipumenenue dbepMeHTOB B AHAIUTUYECKOU XUMUHU:
UMMYHO(EPMEHTHBIN aHATU3

36. depMeHTHI B MEAUITUHE

37. ®epMeHTHI B MUILEBOM TPOMBILIUIEHHOCTH

38. Jectpykuus KCEHOOMOTHKOB C Y4YacTHEM MHUKPOOPTaHU3MOB H

bhepMeHTOB.


http://apteka-ifk.ru/

39. Ilonyuyenue (hepMEHTHBIX MPENapaToB U3 PACTUTEIBHOTO M KMBOTHOTO

CBIPbs

40. Cranpaptuzanus u ceptudukanms GepMEHTHBIX ITperapaToB

KpI/ITepI/II/I BBICTABJICHHUA OLHCHKHA CTYACHTY Ha 3a4€T€ 110 JUCHUILINHE

«I/IH)KCHepHaﬂ IH3UMOJIOT U

Bamer Omenka TpeboBauus kK cHOPMUPOBAHHBIM KOMITCTCHIINSM
(pefiTuHTOBAs 3ageTa/
OIICHKA) JK3aMeHa
(cranmapTHas)
100-85 «3a4TeHO»/ O1meHKa «OTIUYHOY» BBICTABISAETCS CTYACHTY, €CIH OH TIyOOKO H
«OTIMYHOY MPOYHO  yCBOWI  INPOrPaMMHBIAH  MaTepHal,  HCUEpPIIBIBAIOLIE,
MOCJIEI0BATENIFHO, YE€TKO U JIOTMUYECKH CTPOWHO €ro M3Jjiaraer, yMeer
TECHO YBS3bIBATh TEOPHUIO C MNPAKTHKOH, CBOOOJHO CIpaBisieTCs C
3aja4yaMu, BONPOCAaMH M JAPYTMMH BHWJIAaM{ TNPUMEHEHHs 3HaHU,
NPUYEM HE 3aTPYAHSETCS C OTBETOM IPH BUAOM3MEHECHUM 3aJaHuil,
UCIIONB3YeT B OTBETE MaTepHall MOHOTpadHIeCKO
JIMTEPATYPHI, IPABHIEHO 0OOCHOBBIBACT IIPHHSITOE PELICHHE, BIaICeT
Pa3HOCTOPOHHUMH HaBBIKAMH U IPHEMaMH BBIIOJTHEHHS
NPaKTUYECKUX 3a7a4.
84-75 «3a4TEHO»/ OmueHKa «XOpOUIO» BBICTABISIETCS CTYICHTY, €CIM OH TBEPAO 3HAET
«XOPOILO MarepHan, I'PpaMOTHO W MO CYIIECTBY H3JlaraeT ero, He IOITycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETC Ha BOINPOC, HPABUIIBHO
NPUMEHSIET TEOPETHYECKUE TOJIOKEHUS MPU PELICHUH MPAKTUUECKHX
BOIIPOCOB M 3a/1a4, BJIaieeT HEOOXOJMMBIMU HAaBBIKAMH U IPHEMaMHU
UX BBITIOJIHEHUSI
74-61 «3auTCHOY/ OneHka «yAOBIETBOPUTENBHOY» BBICTABISIETCA CTYJEHTY, €CIIM OH
«yIIOBJICTBOPHUTEIILHO» | UMEET 3HAHMS TOJIKO OCHOBHOTO MaTepuasa, HO HE YCBOWI €ro
JieTalieif, JIOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MpaBHJIbHBIC
(OpMYIHPOBKY, HApYLICHUS JIOTHYECKOH IOCIIEA0BATEILHOCTH B
W3JI0KEHUH TPOrPaAMMHOTO MaTepHaia, HCIBITHIBACT 3aTPyJHCHHUS
TP BBITIOJTHEHHH
MPaKTHYECKUX padoT.
60-0 «HE 3a4TEHO/ OueHKa «HEYJOBJIETBOPHUTEIIHLHO» BBICTABISIETCS CTYAEHTY, KOTOPBIH

«HCYAOBJICTBOPUTCIBLHO»

HE 3HAaeT 3HAYNTEIbHON YaCTH NMPOrPpaMMHOTO Marepuaia, JI0MyCKaeT
CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMHU 3aTPyJHEHHSIMHU
BBIMOJIHACT TpakTHdeckue padoTsl. Kak mpaBmiio, olieHKa CTaBUTCA
CTYAEHTaM, KOTOpble HE MOTYyT NPOJOKHTE o0ydeHne 0e3
JIOTIOJTHUTENBHBIX 3aHATHH 110 COOTBETCTBYIONICH TUCIUIUINHE.

100-85 OammoB -

Kpurepuu ouenku (YCTHBIN 0TBET)

CCJIM OTBCT IIOKA3bIBACT ITPOYHBLIC 3HAHHWSA OCHOBHBIX

MIPOIIECCOB M3ydyaeMOM MPEAMETHOU 00JacTH, OTIMYAETCS TIyOUHON M TMOJTHOTOM

PACKPLITHUA TEMbI; BJIIAJICHUC TCPMHHOJIOTHYCCKUM allllapaToM; YMCHHUC OOBSICHSTH

CYIITHOCTb, SIBJICHHUM, TIPOIECCOB, COOBITUH, JIeTIaTh BHIBOJBI U 0000IIECHNUS, 1aBaTh

APryMCHTUPOBAHHBLIC OTBCTHI,

MPUBOANTH IMPUMEPBI; CBOOOAHOE BIIAJICHUE




MOHOJIOTUYECKOW PEeYbl0, JIOTMYHOCTh W TOCJENOBATEIbHOCTh OTBETA; YMEHUE
IPUBOJUTH IPUMEPHI COBPEMEHHBIX MTPOOJIEM U3ydaeMOil 00IaCTH.

85-76 - G6a;uioB - OTBET, OOHAPYKHMBAIOIIMI MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydyaeMO MPEAMETHOU O0JaCTH, OTIMYAETCS TIyOUHON M MOTHOTOM
PACKpBITHS TEMBI; BIaJICHHE TEPMUHOJIOTUYECKHUM aIlllapaToM; YMEHUE OOBSICHATD
CYILIIHOCTb, SIBJICHUM, MPOILECCOB, COOBITUH, JIeTaTh BHIBOJLI U 000OIIEHUS, 1aBaATh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAWTH MPUMEPHI, CBOOOJHOE BIAICHHEC
MOHOJIOTUYECKON PEYbI0, JIOTUYHOCTh M MOCIEAOBATEIbHOCTh OTBeTa. OmHAKO
JOMYCKAETCs OJIHA - IBE HETOYHOCTH B OTBETE.

75-61 - Gamn - oIEeHWBAETCS OTBET, CBHJCTEILCTBYIONIMN B OCHOBHOM O
3HAHUM  TMPOIIECCOB  HM3y4aeMOW MpeaMeTHON  o0jacTh, OTJIWYAIOUIUHCS
HEJOCTATOYHOW TIITyOMHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHMEM OCHOBHBIX
BOIIPOCOB Teopuu; ciabo cPOpMUpPOBAHHBIMM HABBIKAMHM aHalu3a SIBJICHUH,
MPOIIECCOB, HEJOCTATOYHBIM YMEHUEM [1aBaThb apryMEHTHUPOBAHHBIE OTBETHI U
MPUBOJUTh MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BIAJCHUEM MOHOJIOTHYECKON
pEeYbI0, JOTUYHOCTBIO M MOCIEA0BATEIbHOCThIO OTBETA. [[omycKaeTcsi HECKOJIbKO
OImMOOK B COJICP>)KAaHUM OTBETA; HEYMEHHE MPUBECTU MPUMEP PA3BUTHUSI CUTYAIUH,
MIPOBECTH CBSI3b C IPYTMMHU acTIeKTaMu u3ydaemoit oonactu. 60-50 6aiioB - OTBET,
OOHApYXUBAIONIMI HE3HAHHWE IMPOIECCOB H3ydyaeMOM MPEIMETHOM 001acTH,
OTJIMYAIOIIUICS HETTyOOKUM PacCKpPhITUEM TEMbl; HE3HAHUEM OCHOBHBIX BOIIPOCOB
Teopur, Hec(HOPMUPOBAHHBIMU HABBIKAMHU aHAJIM3a SBJICHUHN, TMPOIECCOB;
HEYMEHHMEM JlaBaThb apryMEHTHPOBAaHHbIE OTBETHI, CJIa0bIM  BJIAJICHUEM
MOHOJIOTUYECKOW pPEublo, OTCYTCTBHEM JIOTMYHOCTH M MOCIEAO0BATEIbHOCTH.
JlomycKkaroTcsi cepbe3HbIC OIMMOKU B COACPKAHUU OTBETA; HE3HAHWE COBPEMEHHOMN

Ipo0JIEMaTUKH U3yd4aeMol 00J1acTy.



