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AHHOTALIMA
y4e0HO-METOIUYECKOTO KOMITJIEKCA TUCIUTUTHHBI
«Hx)eHepHas SJH3UMOJIOTHS
Hampasnenue noarorosku: 19.03.01 buorexnonorus
Oo6pazoBatenbHas nporpamMma: «IlumeBas OMOTEXHOTOTHSY

Y4eOHO-MeToANYECKU I KOMILJIEKC JTUCIUTUTHBI «mxenepHas
HH3UMOJIOTUA» pa3paboTaH it CTyAeHTOB 4 kypca mo HampasieHuto 19.03.01
«buotexnonorus» npoduns noarotoBku «llumeBas OuOTEeXHONOTHS» B
cootBercTBHE ¢ TpeboBanusiMu OC BO 1no 1aHHOMY HamnpaBJICHUIO U MTOJIOKEHUEM
00 y4yeOHO-METOAMYECKUX KOMIUIEKCaX JMCLMIUIMH 00pa30BaTeIbHBIX MPOrpaMM
BBICILIETO NMPO(PECCUOHANIBHOIO 00pa30BaHusl (YTBEPHKACHO MIPUKA30M U.0. PEKTOpa
JAB®Y ot 17.04.2012 Ne 12-13-87).

Huctunnuna «WHXeHepHass SH3UMOJIOTHS» BXOAUT B 0a30BYyI0 4YacTb
y4eOHOro I1aHa.
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CopeprxaHre JUCHUIUIMHBI OXBATHIBAET CAEAYIOIIMIA KPYT BOIPOCOB:

— OOBEKTHI U ChIpbeBas 6a3a OMOTEXHOJIOTHH;

— Texnonorust GepMeHTAMOHHBIX TPOLIECCOB U (DEpMEHTHAs TEXHOJIOTHS,;
— bHoTexXHOI0THS B MEAUIIMHE, MPOMBIIIEHHOCTH U CEJIbCKOM XO03SICTBE;
— JlocTuxeHus: COBpeMEHHOW OMOTEXHOJIOTHN M TeHETUYECKOU NHKEHEPHUH.

Juciurnaa «VHXeHepHasi DH3UMOJIOTHS» JIOTHYECKU U COAEPKATEIbHO
CBsA3aHA C TaKMMU Kypcamu, Kak «Opranudeckas xumus», «Heopranmdeckas
xumus», «buonornueckas xumus», «MukpoOuonorusy, «buorexHosorus» u ap.

JucrunimHa ~ HampaBiieHa Ha  (opMUpOBaHUE  OOIIEKYJIBTYPHBIX |
poeCCHOHATEHBIX KOMIIETEHITUH.

Y4yeOHO-MeTOANUECKUI KOMIUIEKC BKJIIOYAET B ce04:

— pabouyto nporpamMmy yuyeOHOU TUCHUILITUHBI;



— y4eOHO-METOAMYECKOE  OOCCIEUYeHHE  CaMOCTOSITENBHOW  PabOTHhI
oOyyarommxcs (mpuiioxxeHue 1);

— (OH/I OLICHOYHBIX CPEACTB (IPHIIOKEHUE 2).
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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, 4 credits

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;

OPC-2 ability and willingness to use the basic laws of natural sciences in
professional activities, apply the methods of mathematical analysis and modeling,
theoretical and experimental research;

OPC-3 the ability to use knowledge of the modern physical picture of the
world, space-time patterns, the structure of matter for understanding the world and
natural phenomena;

PC-2 ability to implement and manage biotechnological processes;

PC-3 readiness to evaluate technical means and technologies taking into
account the environmental consequences of their use;

PC-7 the ability to systematize and synthesize information on the formation
and use of enterprise resources;

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

PC-17 ability to develop the main stages of the biotechnological process.



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. Akimova, S. A. Biotechnology: Workshop / Akimova S. A., - 2nd ed.,
Revised. and additional - VVolgograd: Volgograd State Agrarian University, 2018. -
144 p.: ISBN. - Text : electronic. - URL:
https://znanium.com/catalog/product/1007958

2. Burova, T. E. Ecological biotechnology: textbook / T. E. Burova, O. B.
Ivanchenko. - St. Petersburg: GIORD, 2018. - 176 p. - ISBN 978-5-98879-204-8. -
Text : electronic. - URL.: https://znanium.com/catalog/product/1088372

3. Denisova, O. N. Organic chemistry: a teaching aid for independent work
of students of the direction of preparation 19.03.01 (Biotechnology) / O. N.
Denisova, V. L. Fominykh, E. V. Tarasenko. - Yoshkar-Ola: Volga State
Technological University, 2016. - 84 p. - ISBN 978-5-8158-1734-0. - Text :
electronic. - URL.: https://znanium.com/catalog/product/1875789

4. Burova, T. E. Ecological biotechnology: textbook / T. E. Burova, O. B.
Ivanchenko. - St. Petersburg: GIORD, 2018. - 176 p. - ISBN 978-5-98879-204-8. -
Text : electronic. - URL.: https://znanium.com/catalog/product/1088372

5. Akimova, S. A. Biotechnology: Practicum / Akimova S. A., - 2nd ed.,
revised. and additional - Volgograd: Volgograd State Agrarian University, 2018. -
144 p.: ISBN. - Text : electronic. - URL.:
https://znanium.com/catalog/product/1007958

Form of final knowledge control: exam.
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AHHOTAIIUSA KYPCA ITPOI' PAMMBI YYEFHOM JUCIHIATLINHBI

Hucrumnaa «HXeHepHas SH3UMOJIOTHS» BKJIIOYEHA B COCTaB 0a30BOMA
gacTu oOs3arenbHbIX auciuiuimd b1.B.01.12 nukia ocHOBHOM 00pa3oBaTesIbHOM
nporpaMMmbl TOATOTOBKM OakayiaBpoB HampasieHuss 19.03.01 cnenuanuzanuu
«[TumeBast OMOTEXHOIOTHUSY .

OOmiass TpPyJI0E€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBiIseT 4 3a4eTHbBIC
enunauilpl (144 akageMUYeCKHX Jaca).

OcBoeHUE TUCIUIIIMHBI OCYIIECTBIISIETCS MapaJICIbHO U TECHO CBSI3aHO C
M3y4YeHUEeM JIUCHUIUIMH: «Opranuueckas xumus», «Heopranmyeckas Xumus»,
«buonoruueckas xumus», « MukpoOuoIorus», « BUOTEXHOJIOTUSI» U JIP.

Lenvio uzyuenus oucyuniunsl OBIAJCHUE CTyJACHTAMU 3HAHUSIMHU HAyYHBIX
U MPAKTUYECKUX OCHOB TEXHOJIOTMH MOJYUYEHHUS U UCTIOIB30BaHUS OMOJOTUUYECKUX
OOBEKTOB U OCJKOBBIX KATaJIM3aTOPOB B TEXHUKE W  MPOMBIIIJICHHOM
MIPOM3BOJICTBE.

3adauu oucyuniunol:

- pacmMpuTh W YIIYOWTHh 3HAHMS O HAY4YHBIX OCHOBaX M Ipolleccax
MPOU3BOJICTBA (DEPMEHTHBIX KaTaJIU3aTOPOB, U3 ChIPbSI PACTUTEIHHOTO, YKUBOTHOTO
Y MUKPOOUOJIOTUYECKOTO TTPOUCXOKICHNUS,

- U3y4YCHUE HAyYHBIX OCHOB MpPHMEHEHUs ()EPMEHTHBIX KaTaJau3aTOpPOB JJIs
CO3/IJaHUSI HOBBIX OHOTEXHOJIOTMYECKUX TMPOU3BOJACTB, HOBBIX METOJIOB B
JUAarHOCTUKE M TEepalui, OPraHM4YeCKOM CHHTE3€ M Jp., a TaKXKe pelICHUe
byHIaMEHTAIBHBIX TPOOJIEM HSH3UMOJOTUU TPH TOMOIIM MMMOOUIN30BaHHBIX
(bepMeHTOB.

JIns yCHemHoro M3y4deHHsl AUCUUILIMHBL «HKEHEepHasi 3H3UMOJIOTHUS» Y
oOy4Jarommxcst JAOJKHBI OBITh C(OPMHPOBAHBI CIEAYIOIIME MPEABAPUTEIIbHbBIC
KOMITCTCHITUH.

I[IK — 9 BmameHWeM OCHOBHBIMH METOJAMH W TPUEMaMH IPOBEICHUS

HKCIIEPUMEHTAJIbHBIX HCCIEAOBaHUM B CBoed mpodeccroHanbHO  00aacTy;



CHOCOOHOCTBIO IPOBOAUTH CTAHJIAPTHBIE W CEPTU(PUKALMOHHBIE HWCIBITAHUSA
CBIPbs1, TOTOBOM MPOAYKLNHU U TEXHOJOTUYECKUX MTPOLIECCOB,;

[IK — 10 BmameHueM IUTAHUPOBAHHS OJKCIEPUMEHTa, OOpabOTKU U
IPEJICTaBICHUS [TOJIyYEHHBIX PE3YJIbTAaTOB;

[IK — 12 cmocoOGHOCThIO yYacTBOBAaTh B pa3pabOTKE TEXHOJOTHYECKHX
IIPOEKTOB B COCTAaBE aBTOPCKOI'0 KOJIEKTUBA.

B pesympraTe M3yueHUs JAHHOM JUCHUIUIMHBI Y  OOy4YaroIiuxcs

bopMHpYyIOTCA CIEAYIOMMEe OOMIEKYJIbTYPHbIE U MPOQPECCUOHATBHBIE 3JIEMEHTHI

KOMIICTCHIIUU.
Konx n popmysmpoBka Jtanbl (OpMHUPOBAHUA KOMIIETEHINH
KOMIIETEeHIIHH
OK-5 CIIOCOOHOCTBIO | 3HaeT COBPEMEHHBIE HAy4YHO-TIPAKTHYECKUE u
MCII0JIb30BaTh MH(POPMALMOHHBIE TEXHOJIOTHH B CQEpE MHUIIEBBIX
COBPEMEHHBIE METOABI | OMOTEXHOJIIOHYECKUX TIPOU3BOICTB
TEXHOJIOTHH (B TOM HYHCIC | yyeer HCII0JIb30BATh COBPEMEHHbIE METO/IbI u
HH@OpMaHHOHHHe)U B UH(GOpPMAIMOHHBIE ~ TEXHOJOTMM B 00JacTu
NpoeccHOHaNbHOH OUOTEXHOJIOTHYECKOTO  TPOM3BOJCTBA  IHIIEBOM
JESTETbHOCTH MPOYKIHH
Brazeer | HaBBIKAMH PUMEHEHHS COBPEMEHHBIX HAYYHO-
IPOM3BOJICTBEHHBIX METOMOB M HH()OPMALMOHHBIX
TEXHOJIOTHIA B 00JIACTH MULIEBBIX OMOTEXHOIOTHI
OIIK-2 cnocoOHOCTBIO | | 3Haer OTEYECTBEHHBIE M 3apYOEKHbIE [OCTHKEHUS B
TOTOBHOCTBIO MCIOJIB30BaTh HAayYHO-TEXHHYECKOM M €CTECTBEHHOHAYYHOU
OCHOBHBIE 3aKOHBI 00J1acTsSIX, METOIbl MAaTeMaTHYECKOro aHaau3a M
€CTECTBEHHOHAYYHBIX MOJIETTMPOBAHMS, TEOPETUYECKOTO 7
JMCHUTLIAH B SKCIIEPUMEHTAIBHOTO MCCIIEI0BAHMS
npo(eccHonanbHOH Ymeer paboTaTh ¢ Hay4HO-TEXHMYIECKON HMH(OpMAIKEH,

ACATCIIbBHOCTH, TIPHUMCHSITH
METOJABI MATEMATHYCCKOI'O
aHaJIn3a U MOJICIUPOBAHUA,

HCIIOJIB30BaTh OTEUECTBEHHBIN U 33py6eH(HLII71 OIIBIT
B o00nactu CCTCCTBCHHOHAYUYHBIX JUCHOUIINIMH U
MNUIICBBIX 6HOTCXHOJ’IOFHI>1, MNPUMCHATH MCTObI

TEOPETUIECKOI'O 1 MATEMAaTH4YCCKOTO aHallM3a W  MOJCIMPOBAHUA,
SKCICPUMCHTATIEHOTO TEOPETUYECKOTO 1/1 SKCHEPMMEHTATBEHOTO
UCCIICTOBAHMSI HCCIeIOBAHMS
Bnaneer | HaBpIKAaMH TIPUMEHEHHUS HAYYHO-TEXHHUYECKUX U
€CTECTBEHHOHAYYHbIX METO/IOB, IpUMEHEHUS
METO/IOB MaTeMaTHIEeCKOTO aHam3a "
MO/JICJIMPOBAHUS, TEOPETUYECKOTO "
AKCTIEPUMEHTATIBHOTO HCCIICIOBAHUS
OIIK-3 CIIOCOOHOCTBIO | 3HaeT OTCUYECTBCHHBIE H 3apyOe)KHbIE JOCTHIKEHUS B
UCTIONB30BaTh  3HAHHUS O €CTECTBEHHOHAYYHOH 001acTH, PU3NKO-XUMHUYECKHIE
COBPEMEHHOM  (u3nYecKoit acmeKkThl ~ KapTUHbl ~ MHUpPA,  MPOCTPAHCTBEHHO-

KapTHHE MHpa, BPEMEHHBIX 3aKOHOMEPHOCTEHN, CTPOECHHUS BELIECTBA




IPOCTPAHCTBEHHO- Vmeer HCIIOJIB30BAaTh B OOJACTH MHUIIEBBIX OHOTEXHOJIOTHI
BPEMEHHBIX 3HAaHHS O COBPEMEHHOMN (hM3UYECKON KapTHHE MHPA,
3aKOHOMEPHOCTIX, [POCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHHH BEIlIeCTBA IS CTPOCHHH BEIECTBA
[IOHMMaHWs  OKPYXKAIOWICTO | Bnaneer | HABBIKAMM ~ MCIIONB30BaHMS ~ MHPOPMALHH O
MHpa 1 SABJICHAN IPUPOJIBI COBPEMEHHOM  (DU3MYECKOW  KapTHHE  Mupa,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOEHHH BEIIECTBA
[IK-2 cmocobHOCTRIO K | 3HaeT OCHOBHBIC  JTalbl  MPOM3BOJACTBA  (DEPMEHTHBIX
peanu3aiui U ynpaBiIeHHIO [pernaparoB, METOAbl UMMOOHWIN3ANUKH (HEPMEHTOB,
OMOTEXHOIOTHIECKUMHU OCHOBHBIC ITArbI IPOM3BO/ICTBA
nporeccamMmu OUOTEXHOJIOTHYECKUX TPOLYKTOB C MPUMEHEHHEM
(hepMEHTHBIX MPENapaToB
Ymeer IPOBOAUTH TPOLECC MPOU3BOACTBA (HEPMEHTHBIX
IpenapaToB ¥ OHOTEXHOJIOTMYECKUX HPOIYKTOB C
pUMEHEHHEM (DEPMEHTHBIX [IPEnapaToB
Brnajeer | HaBBIKAMH TPOBEACHHS MPOIECCA MPOU3BOACTBA
(EpPMEHTHBIX TPENapaToB U OHOTEXHOJIOTHYECKHX
HOPOAYKTOB ~ C  TPUMEHEHHEM  (DepMEHTHBIX
pernaparos
ITK-3 TOTOBHOCTBHIO | 3HaeT KJIACCU(PUKALIUIO U CBOWMCTBA CBHIPhs, MaTCPUAIOB U
OLICHMBATh  TEXHHYECKHE 000pyoBaHUsT OMOTEXHOJOTHYECKHX MPOM3BOJICTB,;
CpPeICTBa M TEXHOJIOTHH C CYIIHOCTH OMOTEXHOJIOTHIECKHX METOJIOB
yaeroMm - SKOJOTHHCCKHX | Yyeer OLICHUBATh  CBOWCTBA  CBIPbS, MAaTePUATIOB U
1I0CICACTBUH nx 000pynoBaHusT GMOTEXHOJOTUYECKUX IMPOU3BOICTB,
HPUMCHCHHA OMOTEXHOJNOTUYECKUX  METOJOB  C  YYETOM
9KOJIOTUYECKUX MOCIIEICTBHI UX TIPUMEHCHHS
Brajeer | HaBBIKAMH IPUMEHEHHS CBIPbS, MAarepHalioB |
000pymoBaHUsT GHOTEXHOJOTHYECKUX IPOU3BOJICTB,
OMOTEXHOJIOTHYECKAX ~ METOJOB € y4ETOM
9KOJIOTUYECKUX MOCIICICTBHI
[TK-7 CIOCOOHOCTRIO | 3HaeT OCHOBHBIC TEXHOJIOTHYECKHE 3TAIbI
CHCTEMATU3UPOBATh u OHOTEXHOJIOTUYECKOTO IPOH3BOJICTBA, ero
00001maTe HHPOPMALIUIO IO OpraHM3aIHI0 U PECYPCHI
hopmupoBanuio 1| Vmeer IPOBOJNTH TEXHOJIOTUYECKHUE STaIbl
MCHOJIL30BAHUIO  PECYPCOB OMOTEXHOJIOTHYECKOTO  MPOU3BOJACTBA C  yYETOM
TpEAPHATAS OpraHu3aIuu MPOM3BO/ICTBEHHOTO nporiecca
HPEANPUATAS. ¥ CHCTEMHOTO WCIOJIB30BAHKUS €0
pecypcoB
Brnajeer | HaBBIKAMH MPOBEJCHHS TEXHOJIOTHYECKUX OTAIoOB
OMOTEXHOJIOTHYECKOTO  MPOU3BOJICTBA C  yUYETOM
OpraHu3aIuu MPOM3BOJICTBEHHOTO nporecca
HPEANPUATAS. ¥ CHCTEMHOTO WCIOJB30BAHKUS €0
pecypcoB
ITK-9 BIIaJIcHUEM | 3HAeT Kiaccuukanuio PEepMEHTOB, CHIPbEBBIC UCTOUYHUKHU
OCHOBHBIMH ~METOJIaMH U HoJy4eHus] (PEPMEHTHBIX MPEMaparoB, OCHOBHBIC
preMamMu HPOBEICHHS TEXHOJIOTHYECKHE JTarbl POM3BO/ICTBA
SKCIEPUMEHTATBHBIX (pepPMEHTHBIX TIPENapaToB, CBOWCTBA IMOJMMEPHBIX

HCCIENOBAaHUA B  CBOEH

HOCUTENECH i1  uMMoOWIM3anuu  (EepMEHTOB,




npodeccuoHaIbHON METOABl UMMOOHIU3alK  (EpMEHTOB, CBOWCTBA
obnactu MMMOOMIM30BaHHBIX ()EPMEHTOB

Ymeer BBIJICTATh  WHAWBUAYyaldbHbIE  (QEepMEeHTH W3
OPUPOJHBIX OOBEKTOB, TPOBOAMTH WX OYHCTKY,
ONpeNeNsaTh OOUIyl0 ¥ YICIbHYIO AaKTHBHOCTb
(epMEHTOB C UCIOJIB30BAaHUEM PA3ITUYHBIX METOJIOB
KOJINYECTBEHHOT'O aHan3a, HPOBEPSTH
3P PEKTUBHOCTD HCIOJIb3YEMBIX IPUEMOB
BBIJICJICHUSI C YYETOM BBIXOJAa M CTEIIEHU YUCTOTHI
MOJTy4aeMbIX MpenapaToB;

OIIPEJIETATh OCHOBHBIE KHHETHYECKHE IOKa3aTelH

(bepMeHTaTUBHOI peaxiumu, UCCIIEIOBATh
3aBUCUMOCTh AKTUBHOCTH (bepMeHTOB oT
MapaMeTpoB Cpelbl, TUIA CcyOcTpaTta, MPUCYTCTBUS
HHTUOUTOPOB

Bnageer | HaBbIKamu UCTIOJTb30BAHUS COBPEMEHHOTO
naboparopHoro  oOopyAoBaHHs U NPUOOPOB
(oToanexTpoKoIOpUMETPA, cnekrTpodoTomerpa,

pH-merpa wu 1p.), a TakKe NPOrPaMMHOTO
obecrieueHus s pacIMPpPOBKH ©  00pabOTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX O (pepMEeHTAaTHBHOM
AKTUBHOCTH W KHUHCTHYCCKUX XaAPAKTCPUCTHUKAX
(epMeHTOB, HX U30(EPMEHTHOM CIEKTPE

ITK-17 CIIOCOOHOCTH | 3Haer 0COOEHHOCTH TJIAHUPOBAHUS HKCIIEPUMEHTA,
pa3zpabarbiBaTb ~ OCHOBHBIE OCHOBHBIX JTaroB OMOTEXHOJIOIMYECKOTO
JTalbl IIPOU3BOJICTBA, BEEHUS HAyYHO-NUCCIIEI0BATENbCKON
OMOTEXHOJIOTHYECKOT O JESTEIbHOCTH ~ 00paboOTKM W TPEICTaBICHHUS
nporecca IIOJIyYEHHBIX PE3YyJIbTaTOB
Ymeer IUIAHUPOBATh JKCIIEPUMEHT, o0pabaTbIBaTh,
CUCTEMATU3UPOBaTh U TMPEICTABIATH IOJyYEHHBIE
pE3yJIbTATHI

Brageer | TeXHMKOH IUIAHUPOBAHUS HKCIEPUMEHTA, 00pabOTKU
U TpeJCTaBICHMUS]  MOIYYEHHBIX  pe3yJbTaToOB;
OCHOBHBIMM METOJlaMHU M TpUEMAMHU IPOBENCHHUS
AKCIIEPUMEHTAJbHBIX HCCIeIOBaHUNH B  o0nactu
MUILEBbIX OMOTEXHOJIOTUH;

Jlnst hopMHUpOBaHUS BBINICYKa3aHHBIX KOMIIETCHIIMA B PamMKax JIUCITUTUTHHBI
«mxeHepHass 3H3UMOJIOTHS» TMPUMEHSIOTCS CIEAYIOMNUE METOJbl aKTHUBHOTO/
WHTEPAKTUBHOTO O0YUYCHUS:

- MPOOJIEMHBIE JICKIINH;

-JIEKITNU — KOH(EepeHIINH;

- JICKIIMH MPE3CHTAIINH;

- IPOCKTHBIC MCTOIHUKH,



- TECTOBBIE 3aJJaHU;

- 3JIEMEHTHI HAyYHO-UCCIIE0BATEIBCKON paboTHI;

- Meronel [T — mpumeHeHne KOMIBIOTEPOB sl fgoctyna K HHtepHer-
pecypcaMm, HCHOJIb30BaHUE OOYy4YaOIUX NPOrpaMM C LEIbI0 PacIIUpPEHUs
UH(GOPMAIIMOHHOTO TOJs, TMOBBIIMIEHUS CKOPOCTH OOpabOTKHM U Tepeaadu
uHpopMaluu, obecrneueHus yao0cTBa NpPeoOpa3oBaHUsA U CTPYKTYpUPOBAHUS
uHbopMaluu i1 TpaHCOopMalMM €€ B 3HaHUE (MCIOJb3YIOTCS Ha 3aHATHSX B
(dbopmMe 3NEKTPOHHBIX NPE3ECHTAUHN JIEKIUH, U T.11.);

- [Ipo6nemMHOEe 00yUYeHHE — CTUMYJIMPOBAHUE CTYJEHTOB K CaMOCTOSITENIbHOM
«100bI4€» 3HAHUM, HEOOXOIUMBIX JJIs1 PELLIEHUSI KOHKPETHOM NPOOIEMBIL;

- Onepexaromias camMoCTosITeNIbHAsE paboTa — U3y4YEHUE CTyIEHTaMH HOBOTO
MaTepualia 10 €ro U3JI0KEHUs MPENoJaBaTesIeM Ha JIEKIUU U IPYTUX ayIUTOPHBIX
3AHATUAX;

- 1a0OpaTOpPHBIE MCCIEI0BAaHUS Ha COBpeMeHHbIM obopyaoBanun MHUNL] c

JAJIbHEUIIIEW UHTEPIIPETALMEN TOJIYYEHHBIX TAHHBIX.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA
JlekuuonHble 3aHATHSA 36 Yac
Tema 1. IIpeamer, ueau u 3agaun UH:KeHepHOI SJH3UMOIOTHH - 2 Yac
NHxeHepHas SH3UMOJIOTHS KakK HayKa. 3aJadyd WHKEHEPHOW 3H3MMOJIOTHH.
HamnpaBnenust ucnosib3oBaHusi GepMEHTHBIX MpenapaToB. [lepcrnekTUBbI pa3BUTHS
VH)XCHEPHOU SH3UMOJIOT U U.
Tema 2. Jleknusi-npedenranusi (MAQO) Texnosiorusi (epMeHTHBIX
npenaparos - 6 yac
®epmentsl. CtpykTypa U  cBoiicTBa. Knaccudukamus ¢GepMeHTOB.
OCHOBHBIE TEXHOJIOTMUECKHE 3Tallbl MPOU3BOJCTBA MHUKPOOHBIX (PEPMEHTHBIX
npenaparoB. [Tonydyenne cyxux pepMeHTHBIX MpenapaToB.
Tema 3. I'ereporennnie KaTaJIn3aTophbl Ha OCHOBE

UMMOOMIH30BAHHBIX (DEPMEHTOB U KJIETOK- 2 yac



Hocutenn. Xwumuueckue U (QU3HUECKHME METOJbI  MUMMOOUIIU3ALMU
dbepmenToB. CBoOMCTBa UMMOOMIM30BAHHBIX (DEPMEHTOB.

Tema 4. CoBpeMeHHbIe MeTOAbI KOHCTPYMPOBaHHMS ()epPMEHTOB C
Heo0X0AMMBbIMHM CBOIiCTBAaMHU — 4 yac

Xumudaeckass Moaudukanus. KomMOMHATOpHBIE METONBI, TCHETUYECKas |
OeJIKoBasi MH)XEHEPHUsl, METObI HAITPABIECHHOU 3BOJIIOLIUH.

Tema 5. ®depMeHTHI B HETPAAULMOHHBIX CpeAax - 2 yac

Muuemnsipaast 3H3uMosorusi. Bxiiouenue QepMeHTOB B 0OpalleHHBIE
MHULEIUIBL.

Tema 6. @®epMeHTHI B OPraHMYECKOM CHHTe3e — 6 yac

MeToapl MOBBIIECHHUS BBIXOJIA LEIEBOrO MpPOAyKTa. M3mMeHeHue HOHHOTO
coctosiHusg peareHToB. CuHTE3 3(PUPOB aMUHOKHUCIIOT, IPUPOIHBIX AMUHOKHUCIOT
acrapraMa, HEIPOTEMHOTEHHBIX aMHUHOKHUCIOT, MOJYYEHHE aKpWJIaMHUAd, CUHTE3
s0JIOYHOM KUCIIOTHI, TJAKTAMHBIX aHTUOMOTUKOB MPOCTArJIaHANHOB

Tema 7. @epMeHTbI B AHAJIUTUYECKOH XMMUM U MeAuLIMHe— 4 yac

depMEHTATUBHBIN aHanu3 MEeTa0O0JIUTOB. buoceHcopsl.
NMmyHObEpMEHTHBIIM aHaAJIN3. ITonmumepasnas LeTHas peaxkuus.
buontoMMHUCIIEHTHBI MUKpOaHAINU3. DEpMEHTHl KOPPEKIUU MUIIEBAPEHUS.
depMeHTHI Hapy>KHOTO NpuMeHeHusl. TpoMOomuTHYeckue (epMEeHTHI.

Tema 8. @epMeHTHI B IUIIEBOI MPOMBIIIJIEHHOCTH — 6 4ac

[IpakTHueckoe MCHOb30BaHUE (DEPMEHTOB B MUILEBON MPOMBIILIICHHOCTH.
OTanbl TEXHOJOTUYECKUX TMPOILECCOB M TEXHOJIOTUYECKUE UETU NPUMEHECHHS
dhepMeHTOB

Tema 9. Jlekuusi-kondgepenuuss (MAQO) buokaranuTuvyeckue MeToAbl
3alllUTHI OKPY:KaouIel cpeabl- 4 yac

[Tonsitue »skoOMOKaranu3a. JlecTpykuusi KCEHOOMOTHMKOB C Yy4YacTHEM
MUKpPOOPraHu3MoB U (epMeHTOB. OCOOCHHOCTH KMHETHKH OMOKATAIUTUYECKHX
MPOIIECCOB JECTPYKIMU KCEHOOMOTUKOB. MeXaHU3Mbl KHUHETUKH JAECTPYKIUHU
KCEHOOMOTHKOB. AJanTtanus MHUKpOOpPraHM3Ma K KCEHOOMOTHKY. Accouuanus

MHUKPOOPTaHU3MOB. Peanmaum{ «HCBO3MOXHBbBIX» XUMHYCCKUX peaKuHﬁ.



Il. CTPYKTYPA U COJEPXKAHHUE MNPAKTUYECKOM YACTH
KYPCA

IpakTyeckue 3ansaTus (36 yac)

IIpakTnueckas  padora 1. IlIpoexktHas  meroguka (MAOQO)
IIpuroroBjieHne U UCNOJIb30BaHNE (DEPMEHTHBIX MPeNnapaToB — 6 yac

Llenv  pabomoel: 03HAKOMUTHCS C PA3NUYHBIMU BUAAMU (PEPMEHTOB,
cenupUIHOCTHIO UX IEHCTBHUS.

3amaun: 03HAKOMUTBCS C BUJIAMH U CTICIIU(PUIHOCTHIO IEUCTBUS Pa3IMUHbIX
dbepmenToB, crnocobax moiydeHus (HEpPMEHTOB,  ONpPENeTUTh  TIIyOuHYy
dbepMeHTOIM3a ChIPhS B 3aBUCUMOCTH OT TUTIa (hepMEeHTa.

IIpakTnueckas padora 2. PeryanpoBanue npouecca ¢gepMeHTATUBHOIO
TUAPOJIU3a 0eJIKOB ;KHBOTHOIO MPOMCXOXKIEHUs - 6 yac

Llenv pabomwi: N3y9nTh BIUSHUE PA3IUYHBIX (PEPMEHTHBIX MpEmapaToB HA
npoiiecc (HEepMEHTATUBHOTO THUJIPOJIM3a OEJKOB, BIHSHUE MPEIBAPUTEIHHON
00paboTKM Ha rIyOMHY TUIpOau3a, BiusHue pH, Temneparypsl.

3amauu: MOJIYYUTh IIPEICTABJICHHE 0 BITUSTHUU dakTopoB
TEXHOJIOTUYECKOT0 Tpollecca M MpeABAPUTEIbHON 00paOOTKU ChIPhS HA MPOIECC
dhepMeHTONN3A; ompeneNuTh TiayouHy ¢epMeHTonu3a Oenka METOJI0OM
(hOpPMOJIBHOTO TUTPOBAHUS.

IIpakTnueckass padora 3. MuKpPOOHOJOTHYECKHMA U OMOXUMHYECKUN
KOHTPOJIb MPOU3BOACTBA (pepMEHTHBIX NMpenaparoB — 4 yac

[lens paboThl: O3HAKOMUTHCSA C OCOOCHHOCTSIMH MHKPOOHOJIOTHYECKOTO H
OMOXUMHUYECKOTO KOHTPOJIS IMMPOU3BOACTBA ()EPMEHTHBIX MTPEIapaToB.

3agauu:

- HM3YyYUTh METOJbl MHUKPOOHMOJIOTHYECKOTO KOHTPOJIS IPOU3BOJICTBA
(dbepMEeHTHBIX IIPenapaTos;

- U3YYUTh METOJIbI OMOXUMHUYECKOTO KOHTPOJIS MPOU3BOICTBA (hePMEHTHBIX
npenaparos.

- OCBOHTH CXEMbI IPOBEICHUS CAHUTAPHO-MHUKPOOHUOIOTHIECKOTO KOHTPOJIS

MIPOM3BOACTBA U MPOAYKIIUH.



IIpakTnueckass padora 4. CranapapTuzanmuss H cepTUUKANUA
(epMeHTHBIX IpenapaToB — 4 yac

Llenv pabomoei: O3HAKOMHUTBCA C OCOOCHHOCTSIMH CTaHAApTU3ALUU U
cepTuuKanuu PepMEHTHBIX MPENnapaToB.

3amaun: O3HAKOMHUTHCS C OCOOCHHOCTSIMH TOATBEP>KIACHUS COOTBETCTBUS
(dbepMEHTHBIX TIpenapaToB, ChOPMHUPOBATH KOMILIEKT MOATBEPKIAONICH KaueCTBO
JOKYMEHTaluu

IIpaktuueckass padora 5. Pemenue 3amay no Tteme «KuHeruka
(pepMeEeHTATHBHBIX peakuuin» — 4 4ac

Llenv pabomer: OrnpeneneHne KOHCTaHTHI Muxasmuca — MeHTeH u
npenesbHol  (MaKCMMalbHOM) CKOPOCTM pEAaKIUU W3 ONBITHBIX JaHHBIX.
KoHKypeHTHOE ¥ HEKOHKYPEHTHOE MHTMOMpoBaHuu. MHrubupoBanue cyocTpaTom.
B pe3ynbTaTe npoBeaeHus 1ad0paTOpHO padOThI CTYIEHT JOJKEH:

3ajaun: HAy4YUThCS OINPENENsTh KOHCTaHThl Muxasnuca — MeHTeH u
npenenbHON (MaKCUMabHOM) CKOPOCTH PEAKITUU U3 OTIBITHBIX JTAHHBIX.

IIpakTnyeckas padora 6. Ilpodaemuoe od0yuenune (MAO) Onpenenenue
NMPOTEOJIMTUYECKO AKTHUBHOCTH B OHOJIOTMYECKMX O0OBbEKTAaX U M3y4eHHe
BJIMSIHUSI MHTHOMTOPOB HA NMPOTea3bl Pa3jJMYHbIX TUIIOB — 6 Yac

Lenv pabomwi: Onpenenuth NPOTEOTUTUYECKYI0 aKTUBHOCTh ()EPMEHTOB B
OMOJOTUYECKUX OOBEKTaX MKUBOTHOTO M PACTUTEIBHOTO TMPOUCXOKICHUS U
W3YUYUTh BIUSHUS UHTUOUTOPOB Ha MPOTEA3bl Pa3IUYHbBIX TUIIOB.

3agaun: TOJYYUTh MPEACTABICHHE MPOTEOJUTUUECKYI0 aKTUBHOCTH
bepMEeHTOB B  OHOJOTrMYeCKHMX OOBEKTaX JKHBOTHOIO M  PACTUTEIHLHOTO
MPOUCXOXKJCHUS, OCBOUTh CIOCOOBI MX BBIICICHUS, W3YYUTh BIMSHUS
WHTHOMTOPOB HA MPOTEa3bl Pa3IMYHbBIX TUIIOB.

IpakTnueckasi padora 7. IlpoexkTHass meroauka (MAQ) Ilpumenenue
(pepMeHTHBIX TMpenapaToB NpW MPOU3BOJACTBE MNPOAYKTOB TMHIEBOM

OHMOTEXHOJIOTHM — 6 yac

L[CJ'H: pa6OTBII HU3Yy4YNUTb TCXHOJIOTUIO ITPOU3BOACTBA PACCOJIbHBIX CBIPOB.



38,,[[3‘{1/1: O3HAKOMHUTBCA C 3TAllaMU TCXHOJIOTUH IIPOU3BOACTB PACCOJIbHBIX

CBIPOB, U3YUUTh POJIb (PEPMEHTHOIO Mpenapara B JaHHOW TEXHOJIOTHUHU.

1. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

Y4ebHO-MeToAnUECKOe oOecrieueHue CaMOCTOSITEIIbHOM paboThl
oOyJaroruxcst o Auciuiuimae «HKeHepHass SH3UMOJIOTHS» TMPEACTaBICHO B
[Tpunoxenuu 1 u BKiIO4YaeT B ceOs:

HJIaH-Fpa(l)I/IK BBITIOJTHEHHS CAMOCTOSITSIILHOM pa6OTBI 10 AMCHUIIJIMHEC, B TOM
YUCJIC IIPUMCPHBIC HOPMBI BPCMCHH HA BBIITOJIHCHUC 110 KAXKIAOMY 3a/IaHUIO,

XApaKTCPHUCTHKA SaI[aHI/Iﬁ JJIA CaMOCTOSITEIIbHON pa6OTBI 06yanOHIHXCH )51
MCTOANYCCKUC PCKOMCHIAIINU 110 UX BBIIIOJITHCHHUIO,

Tpe6OBaHI/I}I K MMpCaACTaBJICHHUIO u O(i)OpMJIeHI/IIO PE3YJILTATOB
CaMOCTOSITEJIbHOM pa6OTBI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV KOHTPOJIb JOCTUXKEHUA LEJEA KYPCA

KonTponupyemsie Konpt u aTans1 popmupoBanus OrneHOYHBIE CpECTBA
Ne pasneinsl / TeMbl KOMIIETSHIIUA TEKYIIUH | TPOMEKYTO
n/n JUCIUTUTHHBI KOHTPOIIb YHast
aTTecTarus
1 | Ilpenmer, nenu u OK-5, 3HA€T COBPEMEHHBIE HAy4YHO- | OTYET O | 3auer
3a7a4u OIIK-3 | OpaKTHYCCKUE U | mpakTuie
MHKEHEPHOM HH(}OPMAIHOHHbIE CKOM
SH3UMOJIOTHH TexHoIIorHr B cepe pabote
MTUTICBBIX
OMOTEXHOJIOTHYECKUX
ITPOU3BOJICTB
yMeeT HCIIOJIb30BaTh
COBPEMEHHBIC  METOJBI |
nH(OpMaIMOHHBIE
TEXHOJIOTHM B o0Oyactu
OMOTEXHOJIOTHYECKOTO
MMPOU3BOJICTBA HUNIEBOU
MPOIYKITUI
BJIa/I€ET HaBbIKaMU
MPUMEHEHHUS  COBPEMEHHBIX
HAy4YHO-TIPOU3BOJICTBEHHBIX
METOJIOB U




MH(POPMALIMOHHBIX
TEXHOJOTMH B  obiactu
IUIIEBBIX OMOTEXHOJIOTUI

Texunonorus
(hepMEeHTHBIX
IpernapaToB

OIIK-2,
I1K-9

3HACT KJ'IaCCI/I(l)I/IKaI_[I/IIO,

CTPYKTYpy |
(hepMeHTOB.

CBOMCTBa
OcHOBHBIE
TEXHOJIOTUYECKHE STaIbI
IPOU3BOJICTBA  MHUKPOOHBIX
(epMEeHTHBIX  Tpemnaparos,
MOJTyYCHHE CYXHX

(bepMEeHTHBIX MpenapaToB.

Tect

yMEET PeryJupoBaTh MpoIecce
(epMEHTATHBHOI'O THAPOJIN3a
0EeIIKOB SKUBOTHOTO

MMPOUCXOKACHU A

BJAJICET METOIUKOI
MOJTyYEHUs (hepMEeHTHBIX
penaparoB ¥ HWHTHOMTOPOB
U3  CBIpbS  PACTUTEIHLHOIO

IMPOUCXOKACHUA

Otuer O
MpaKkTu4e
CKOH
pabore

3aueT

I'ereporennsie
KaTaJu3aTopsl
OCHOBE

Ha

UMMOOUIIN30BAHHEI

X  (epmeHTOB
KJIETOK

u

[K-7,
I1K-9

3HaeT KiIacCH(PUKAIUIO U

CBOMCTBA HOCHUTENEH  JUIL
uMMOOuIM3auu (hepMEHTOB;
OCHOBbI ~ XMUMHYECKHX U
bu3nueckux METOJI0B

uMMOOUIM3aIuu (PEPMEHTOB.

9CCC

yMEET NPUMEHSATh 3HAHUS O
MMMOOHMIIN30BaHHBIX
dbepMeHTax B MPAKTHYECKOI
JIeATEeIIbHOCTH

Otyer O
IIpaKTH4e
CKOH
pabore

BJIAieeT METOAAMU
uMMoOunM3anuu GEepMEHTOB

3auer

CoBpeMeHHbIE
METO/IBI
KOHCTPYHUPOBAHHUS
(bepMeHTOB ¢
HEOOXOINMBIMHU
CBOMCTBaMH

I1K-9,
[K-17

3Ha€T OCHOBBI XHMHUYECKOM

Moupukanuu GepMeHTOB.

KonTpon
bHas
pabora

yMeeT XapaKTEepU30BaTh

KOMOWHATOPHBIE METO/KI,
METOJAMH TEHETHUYECKOH U
OenkoBoit WHXEHEpUH,
METOJbI HaIpaBJIE€HHON

9BOJIIOIIHNH.

BJIagcCT OCHOBaMHu
MHUKPOOHOJIOTHIECKOTO u
OMOXMMHUYECKOTO  KOHTPOJIS

MPOU3BOJCTBA (HDEPMEHTHBIX

Otuér o
MIpaKTh4e
CKOM
pabote

3auer




IpernapaToB, CTaHAAPTU3ALNN
u cepTUUKAIIH
(bepMEeHTHBIX IpenapaToB

DepMEeHTHI B

HCTPpaIUIUOHHBIX

cpenax

[1K-3

3HacT OCHOBBI MHHCJ’IJ’IHpHOﬁ
OH3UMOJIOT'HH

yMeeT XapaKTepHu30BaTh
METOAbI BKIIFOUCHU A
(bepMeHTOB B 0OpallieHHbIC
MULCIJIbI

Tect

BJIaACCT MCTOJaMH

BKIIIOYCHUSI (EPMEHTOB B

00pallieHHbIE MHUIICILITBI

Otyer o
PAKTHYC
CKOM
pabote

3aueT

DepMeHTHI

OpraHn4€CKOM

CHUHTEC3C

B

I1K-2,
I1K-9

3HacCT OCHOBBI MCTOA0B

3¢hupoB
IPUPOTHBIX

CHUHTE3A
aMHHOKHCIIOT,
AMHHOKHUCIIOT acrmaprama,
HENPOTEUHOTECHHBIX
aMHHOKHCIIOT, MOJTy9YeHUE
aKpHJIaMu/a,
S00UYHOMH

JJaKTaMHBIX

CHUHTE3
KHCJIOTEI,

AHTHOMOTHUKOB

MPOCTarfiaHANHOB

Tect

yMEET XapaKTCPU30BaTh
MCTOJBI ITOBBIMICHUA BbIXOJa
LCJICBOTO MPOAYKTA

BJIaJIeeT HaBbIKAMHU
WCTIOJIH30BaHUS
COBPEMEHHOTO
1abopaTopHOTO
00opyaoBaHUs U TPUOOPOB, U

nporpaMmMHOTO obecneucHUs

Otyer O
paKTHue
CKOM
pabote

3aueTr

®epMeHTHI B

aHAJIUTUYECKOUN

XUMHHU 1 MEAUITNHE

OIIK-2,
I1K-2,
I1K-3

3HA€T OCHOBBI COBPEMEHHBIX
METOA0B  (hepMEHTATUBHOTO
aHanu3a, (bepMeHThI
KOPPEKIHH

(hepMeHTHI

MTUIIIEBAPEHUS,

Hapy>KHOTO
pPUMEHEHH,
TPOMOOJUTHYECKHE
(bepMeHTHI.

Tect

ymeer mnonb3oBatbesa HT/,
pErIaMEHTUPYIOIIEN METObI

Oryer o
npakTuye

3auer




UMMYHO(EPMEHTHOTO CKOM

aHaJIM3a, [TLIP, | paboTe
OUOJIFOMUHHUCIIEHTHOTO

MHUKpOaHaIn3a

BJIAJCET METOJaMU

(bepMEeHTHOTO aHan3a

depMeHTHI B IK-2, 3HaeT stambl | Pedepar | Bauer
MHUIIEBON TIK-7, TEXHOJOTHYECKUX IMPOIECCOB
npombinuieHHoctn | [TK-17 A TEXHOJIOTHYECKHE LIENIHU

pUMeHEeHUs (epMEHTOB

yMeeT npaktuyecku | Otuer o
8 HCIIONIB30BaTh (EPMEHTHI B | MIPaKTHUE
MUIIEBON MTPOMBIIIJICHHOCTH | CKOH
pabore
BJIaJICET TEXHOJIOTHSIMU

MIPOM3BOJICTBA MPOIYKIHH
[MUIIEBOH OHOTEXHOIOTHH C
ydacTtueM pepMEHTOB

buokaramutunueckue| I1K-3, 3HAEeT 0 DKOOHOKaTalIu3e, 3aueT

METO/IbI 3AIUTHI [K-7 JIECTPYKIIMU KCEHOOMOTHKOB

OKpYKaroleun C y4acTHEM

CpeIbI MHUKPOOPTaHU3MOB U
bepMeHTOB
yMeeT JaBaTh
XapaKTePUCTUKY Sece
MeXaHH3MaM JNECTPYKIHUU

9 KCEHOOMOTHKOB,  aJanTaliu

MHUKPOOPTaHHU3MOB K
KCEHOOMOTHKAM.
BIIaJICET OCHOBHBIMU

METOAaMH  ©  MPHEMaMHu
MIPOBEICHUS
OKCIEPUMEHTAIBHBIX
HCCIETOBaHUN npu
0€30TXOIHBIX
OHMOTEXHOJIOTHI

TuroBbIE KOHTPOJIBHBIE 33aHUS, METOAUYECKUE MATEPHUAIIBI, OIIPEAEIISIOIINE
IpoLEIypbl OLEHMBAaHMUS 3HAHWW, YMEHUH W HABBIKOB M (WJIM) OMNbITa
NESTENIbHOCTH, a TaKXKe KPUTEPUU U TOKa3aTeNd, HEOOXOAMMBIE ISl OLCHKHU
3HaHWW, YMEHHUI, HaBBIKOB U XapaKTepU3YIOLIUEe JTamnbl (OPMUPOBAHUS




KOMIIETEHIIMM B Tpollecce€  OCBOGHUS  00pa3oBaTelIbHOM  MpOrpamMbl,
npenacrasiensl B [Ipunoxenun 2.

V CIIMCOK YYEFHOM JIUTEPATYPBHI U UTHOPOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI
OcHoBHas JuTeparypa
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Ilepeuensb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOM C€TH
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1. http://isir.ras.ru/ - MWurterpupoBannass Cuctema HHpopMamoHHBIX
PecypcoB Poccuiickoit Akagemuu Hayk.

2. http://www.viniti.msk.su/ - Bcepoccuiickuit Wucturyr HayuyHoit wu
Texuunueckoit Uupopmanun (BUHUTU PAH).

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

4. www.chem.gmul.ac.uk/iubmb - brnoxumuyeckas KiacCUPUKANUASL H
HOMeHKIaTypa (epmeHToB. CBOOOIHBIM HOCTynm Ha caiTe MexayHapOoIHOTO
CO103a OMOXMMHH U MOJICKYJISIPHOM OMOJIOTHH.
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Iepeyenb HHGPOPMANMOHHBIX TEXHOJIOT U
U MIPOrPaMMHOI0 oOecreyeHmst
-ITaket nmporpamm Microsoft office

-IIporpaMmMbl cTaTUCTUUECKOTO aHanu3a AaHHbIX Epi Info

-IIporpammubie koMIiekebl Autodesk

VI METOAUYECKHUE YKA3ZAHUS 1O OCBOEHUIO JTUCHUIIVINHBI

Oprasn3zanyoHHble PeKOMEHIANMH N0 H3YYEeHHU IO AU CHHUILIMHBI

Jlist obecrnieyeHrs] CUCTEMaTHYECKOM M PEryJsIpHON paboThl MO HW3YUYEHUIO
JUCHMIUIMHBL ¥ YCHEIIHOTO TPOXOXKICHUS IPOMEXKYTOUHBIX UM HTOTOBBIX
KOHTPOJIBHBIX ~ WCOBITAHUW  CTYIACHTY  PEKOMEHAYeTCs  MpUIEP>KUBATHCS
CJICAYIOIIETO MOPsIKa O0yUCHHUS:

1. CamocTosITeNbHO OIpEeAeauTh O0BEM BPEMEHH, HEOOXOJUMOTro st
MPOpadOTKH KaX0M TEMBI.

2. PerynspHo u3yuyaTh KaKIYIO TEMY JIUCLUIUIMHBI, UCTIONb3Ys Pa3InYHbIC
bopMbl UHANBUYAIBHON PaOOTHI.

3. CornacoBbiBaTh C IMpenojaBaTelieM BUIbI pPadOThl MO H3YYECHHIO
JUCIUIUTAHBIL.

4. Tlo 3aBeplIeHUH OTIEIBHBIX TEM II€pe/laBaTh BBINOJIHEHHbIE PaOOTHI
(pedepaTsl, 3cce) mpernoaaBaTeo.

[Ipn ycnemHoM MPOXOXKIACHUH PYOEKHBIX KOHTPOJIBHBIX HCIBITAHUN
CTYJIGHT MOKET MPETEHJ0BaTh HAa COKpAIICeHHE MpOrpaMMbl MPOMEKYTOUHON
(MTOrOBOM) aTTECTALMU MO TUCIUIUINHE.

Xapakrep pa3jIM4YHbIX BUA0B Y4e0OHOI padoThl U peKOMEHyeMasi
M0CJIEI0BATEIbHOCTD AeCTBUM CTyIeHTa
(«cueHapuil U3y4YeHUs JUCHMILIMHBD))
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Cuenapuii u3y4eHus: JUCUUIUIMHBI «IHXKEHEepHass YH3UMOJIOTUS» CTPOUTCS
Ha OCHOBE y4eTa HECKOJIbKUX Ba>KHBIX MOMEHTOB:

- O4€Hb OOJIBIION 00BEM JOMOIHUTEIHBIX UCTOYHIUKOB HHPOPMAIIIH;

- Oosp1I0M 00BEM HOPMATUBHOI'O MaTepHaa, MoAJekKalluid pacCMOTPEHUIO;

- CYILIECTBEHHO OTPaHMUYEHHOE KOJIMYECTBO yUEOHBIX YacOB, OTBEEHHOE Ha
U3YUYEHUE AUCLUIUINHBIL.

B cBa3u ¢ Ha3zBaHHBIMU INpoOjeMaMH OOYYEHHME CTPOUTCS CIEAYIOLIUM
oOpazoM. Ha gjekuusx mnpenogaBaTenb JaeT OOLIYI0  XapaKTEPUCTUKY
paccMaTpuBaeMoOro BOIIPOCA, PA3JIMYHBIE HAy4YHBIE KOHLENLIHWHA WIHA IT03ULHH,
KOTOpBIE €CTh M0 JaHHON TeMe. Bo BpeMs JeKUHWH pPEKOMEHIYETCS COCTaBJIATH
KOHCIIEKT, (PUKCUPYIOUIMI OCHOBHBIE IIOJOXKEHUS JIEKIMH M  KIIOYEBbIE
OIpesieNIeHUs 0 NPOAeHHON TeMe. Bo Bpems JIEKIIMOHHOTO 3aHATHSI HEOOX0AUMO
(UKCUpPOBATH BCE BaXXHBIE MOMEHTHI U MPOOJIEMBbI, HA KOTOPBIX OCTaHABIMBAETCS
npenojasarenb. [loTOM WMMEHHO 3TH acCHEKThl CTAHYT MPEIMETOM CaMOIo
IPUCTAIIBHOIO BHUMAaHUS U U3y4YECHMsI Ha IPAKTUYECKUX 3aHATHUS.

[Ipy NOArOTOBKE K MPAKTHUYECKOMY 3aHSATHIO 0053aTesibHO TpeOyeTcs
U3Y4YEHUE [JONOJHUTEIBHOW JIMTEpAaTypbl M HOPMATHBHO — TEXHMYECKOU
JOKyMEHTAIMU 10 TeMe 3aHsTHs. be3 ucnosib30BaHUs HOPMATUBHO- TEXHUYECKOU
0a3bl U TEXHUYECKOU JINTEpaTypbl HEBO3MOXKHO MPOBEACHUE PACUETHBIX 3aHSITHI
3aHSTHSIX.

Bo Bpemsi npakTH4eCKUX 3aHSATUN PEKOMEH]IyEeTCsl aKTUBHO Y4acTBOBATh B
PELICHUH CUTYallMOHHBIX 3a/1ay, ITPOEKTHON AESATENBHOCTH IO PacCMAaTPUBAEMON
TEMBbI, BBICTyIaTh C NOJATOTOBJIICHHBIMHU 3apaHee IOKJIaJaMd U IPE3CHTaLUsMH,
MPUHUMATh Y4aCTUE B BBITIOJIHEHUH KOHTPOJIbHBIX paloT.

CamocrosiTennbHasi ~ paboTa  JODKHA ~ COOTBETCTBOBATh  TpaduKy
MPOXOXKJEHUA TMporpamMMmbl  aucuuiimHel.  CamocrosrenbHas pabota 1O
nucuuruinHe « MHxeHepHas SJH3UMOJIOTHsD) BKIIIOYAET:

a) paboTy ¢ MaTEeHTHOW M HAYYHO-TEXHUUYECKON JTUTepaTypoil, HOPMATUBHO-
TEXHUYECKOU JOKYMEHTALUEH;

0) MOATOTOBKY K 3aHATHIO B UHTEPAKTUBHOU (popme;



B) IIOATOTOBKY pedepara, 3cce;

I') IOATOTOBKY IPE3€HTALUMN K BBICTYIUICHUSAM;

1) 3aII0JIHEHHUE paboyel TeTpau;

€) paboTy ¢ TECTOBBIMU 3a/IaHUSIMU;

) TMOATOTOBKY BBICTYIUICHUA HA CTYJCHYECKHX KOH(QEpEeHUUIX, s
KOHKYPCOB CTYJICHYECKHUX PaboT;

3) TOATOTOBKY K TEKyIIeMy, pyOeKHOMY KOHTPOJIIO U TMPOMEKYTOYHOM
aTTeCTaIluy MO AUCIUTLIINHE.

JlJis TEOpeTHYEecKOro M MPaKTUYECKOTO YCBOEHUS TUCIUIUIMHBI OOJbILIOE
3HaYCHUE MMEET CaMOCTOATeIbHas paboTa CTYAEHTOB, KOTOpas MOXET
OCYIIECTBIISITECS ~ CTYAEHTAMH  WMHIWBUAYadbHO W  TOA  PYKOBOACTBOM
pernoaaBaTes.

CamocTtosaTenpHass paboTa CTYIACHTOB MPENAIOJIaraeT CaMOCTOSTEIbHOE
U3y4YEeHHE OTACTHHBIX TEM, JHOTOJHUTEIbHYIO MOJTOTOBKY CTYJIEHTOB K KaKIOMY
IPAKTHYECKOMY 3aHSTHIO.

CamocrosiTenbHass paboTa  CTYJIEHTOB  SIBJISIETCA  BaXXHOM  (popmoii
oOpaszoBarenbHOro mponecca. OHa peanu3yeTcs HEMOCPEICTBEHHO B Ipoliecce
ayTUTOPHBIX 3aHSITHI, B KOHTAKTE C MpEMoJaBaTesieM BHE PaMOK paclUCaHus, a
Tak)ke B OMOIMOTEKe, TOMa, IPU BBHITIOJTHEHUH CTYJIEHTOM YYEOHBIX H TBOPUYECKUX
3ajad.

Lens camocrosiTeIbHOM pabOThl CTYAEHTOB - HAay4YUTh CTyACHTa
OCMBICIIEGHHO M CaMOCTOSTEIbHO padOTaTh CHayalla ¢ Y4YEOHBIM MaTepuajoM,
3aTeéM C HayyHOW MHGoOpMaIueil, 3aJ0KUTh OCHOBBI CAMOOpPraHM3AUH U
CaMOBOCITUTAHMSI C T€M, YTOOBI MPUBUTH YMEHHE B JAIBHEUIIIEM HEMPEPHIBHO
MOBBIIIATH CBOIO KBATU(PHUKAIHIO.

[Ipn w3ydeHWM KaXAOW ITUCHUIUIMHBI OPTaHU3AlMS CaMOCTOATEIHHOU
paboThl CTYIEHTOB MAOJDKHA TPEJACTABISATh EAMHCTBO TPEX B3aMMOCBSI3aHHBIX
dbopm:

1) BHeaymuTOpHAsE CaMOCTOSITENIbHAS padoTa;



2) ayaMTOpHasl caMOCTOsTeNbHas paboTa, KOTOpas OCYILECTBISETCS IOJ
HEINOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOIAaBATENS;

3) TBOpueckas, B TOM 4YHCIE Hay4YHO-HCCIEIOBaTeIbCKas padorta.
AynutopHas caMOCTOsITeNIbHAs paboTa MOXKET pealn30BbIBATHCA IPU MPOBEACHUN
NPAKTUUECKUX 3aHSATHH, BBIMOJIHEHUN JTAOOPATOPHOTO MpakTUKyMa U BO BpeMs
YTCHUS JICKIUU.

Ha mnpaktuyeckux m1abopaTOpHBIX padbOTax 3aHATUSAX pa3iIMyYHbIE BUJbI
CaMOCTOSITETIbHOM pabOThl MO3BOJISIIOT clleNlaTh TIporlecc oOydeHus OoJiee
MHTEPECHBIM U MOJIHATh aKTUBHOCTh 3HAUUTEIBHON YaCTU CTYJIEHTOB B IPYyIIIIE.

Bune BHEAYIUTOPHOM CaMOCTOSITENIbHOM ~ paboThI CTYJEHTOB
Pa3HOOOpPa3HbI:

— MOATOTOBKA W HamucaHue pedepaToB, MOKIAIOB, OYEPKOB M JPYTHX
NUCHbMEHHBIX pabOT Ha 3a/1aHHBIE TEMBI;

— BBINIOJIHEHUE JOMAIIHMX 3aJlaHUil Pa3sHOOOpa3HOTO Xapakrepa. JTO -
pelieHre 3aaad, moAdOp M M3y4YEHHE JUTEPATYpPHBIX MCTOUYHUKOB; pa3palboTka U
COCTaBJICHHE PAa3JIUYHBIX CXEM, BBINIOJIHEHUE Tpaduueckux paldoT, MpoBeneHue
pacueToB H ap.;

— BBITIOJIHEHUE WHIWBUAYaJIbHBIX 3a/laHWi, HANPaBJICHHBIX Ha pa3BUTHE Y
CTYJEHTOB CAMOCTOSTEIbHOCTH U MHULIMATUBBI. IHANBHAyanbHOE 3a/JaHUE MOXKET
MOJTy4aTh KaK KaKIblid CTYJIEHT, TaK U YacTh CTYICHTOB I'PYIIIIHI;

— MOATOTOBKA K YYacTHI0O B HAYYHO-TEOPETUYECKMX KOH(DEpeHIHsX,
CMOTpax, OJIUMIHNAAAX U JIp.

Ha xaxaoMm stame camocCTOATENbHON pabOThl CleAyeT Pa3bACHITH LEIH
paboThl, KOHTPOJUPOBATH MOHMMAHHUE OJTHUX IeJied CTyJEHTaMH, IOCTENEHHO
bopMHUpys y HUX YMEHHUE CAaMOCTOSITENIbHOM MOCTAaHOBKH 33/1a4u U BHIOOpA 1IEIH.

AyauTopHasi caMoCTOATeNbHasg paboTa MOXKET pealn30BBIBAThCA MPU
IPOBEJCHUM TMPAKTUYECKUX 3aHITHI, CEMUHApPOB, BBINOJIHEHUU JaOOPaTOPHOTO
IPAKTUKYMa U BO BPEMs YTEHMsI JIEKLIUH.

IIpy dTeHHMM JEKUMOHHOTO Kypca HEMOCPEICTBEHHO B ayJIUTOpHUHU

HE0OXO0MMO KOHTPOJIMPOBATh YCBOCHHE MaTeprajia OCHOBHON MacCOM CTYJIEHTOB



IIyTE€M IIPOBEICHUS IKCIIPECC-OMPOCOB. TECTOB I10 KOHKPETHHIM TEMaM.

Ha npaktudeckux 3aHATHSIX HY>KHO He MeHee | wyaca u3 naByx (50%
BPEMEHHN) OTBOJUTH HA CAMOCTOSATENILHOE PEIICHUE 3a/1ay.

ITo pesynprataM CaMOCTOSTEIBHOIO PELICHUS 3a1a4 CJIEAYET BBICTABIISATH
10 KaXXOMY 3aHATHIO OLEHKY. OLIeHKa IPeABapUTEIbHOM MMOATOTOBKU CTYAEHTA K
IPAKTUYECKOMY 3aHSATHIO MOXXET OBITh CHENAaHA IyTEM 3KCIPECC-TECTHPOBAHUSA
(TecToBbIe 3a/laHUA 3aKPHITON (hOpMBI) B TeueHue 5, MakcumMyM - 10 MunyT. Takum
o0pa3oM, NpH HMHTEHCHUBHOM pabdOTe MOXHO Ha KaXIOM 3aHATHU KaXIOMY
CTYJIEHTY IIOCTaBUTh, 110 KPaHEN MEpE, IBE OLICHKH.

[Io Mmarepuanam H3y4eHHOM TeMbI LieJIecooOpa3HO BbIIABATh CTYICHTY
JIOMAIlHEe 3a1aHUE U Ha IIOCIEIHEM IPAKTUYECKOM 3aHATHUU II0 TEME ITOABECTU
UTOTH €ro M3y4eHHus (Hampumep, MPOBECTH KOHTPOJIbHYIO paldoTy), 0OCyAMTbH
OLICHKM Ka)KJI0r0 CTYJAEHTA, BBIIATH JONOJHUTEIBHBIE 3aJaHUsI TEM CTYyJIEHTaM,
KOTOPBIE XOTSAT MTOBBICUTH OLICHKY.

Pe3ynbTaThl BBINOJHEHUS 3THX 3aJaHUN IOBBIIAIOT OLIEHKY YK€ B KOHIE
CEMECTpa, Ha 3a4E€THOM HeNene, T.€. PEUTHHIOBas OLEHKAa Ha Haydajo CEMeCTpa
CTaBUTCSA TOJIBKO T10 TEKYIIEH padoTe, a peHTHHTOBAsI OIlEHKA Ha KOHEI] 3a4eTHOU
HEJIEJIM YYUTHIBAET BCE IONOJHUTEIbHBIE BUABI PA0OT.

Pe3ynbTaTUBHOCTh CAMOCTOSTENBHOM pabOThl CTYJEHTOB BO MHOIOM
ONpENENSIETCS HAJIWYUMEM AKTUBHBIX METONOB €€ KOHTpossd. CyliecTByrOT
CJEAYIOLINE BUIBI KOHTPOJISL:

— BXOJHOW KOHTPOJIb 3HAHUM U YMEHUH CTYACHTOB IIPU Haydajie U3y4CHUs
OYEPETHON AUCITUTLINHBL;

— TEKYLUMH KOHTPOJIb, TO €CTb pPEryJSIPHOE OTCJICKUBAHUE YPOBHSA
YCBOEHUS MaTepHraia Ha JEKUUIX, TPAKTUYECKUX U JJA0OPATOPHBIX 3aHATHSIX;

— IPOMEXKYTOUYHBI KOHTPOJIb MO OKOHYAaHMM W3Yy4YEHUs pas3jeiia WIn
MOZYJIA Kypca,

— CaMOKOHTPOJIb, OCYLIECTBIIIEMBIM CTYJEHTOM B IIPOLIECCE H3YYECHUs
JUACLUILIMHBI IIPU HOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUSITHUSM;

— UTOT'OBBIU KOHTPOJIb IO AUCHUILIIMHE B BUAC 3a4€Ta 1/ OK3aMcCHa,



— KOHTPOJb OCTATOYHBIX 3HAHMM M YMEHHW CIyCTS ONPEIEIECHHOE BPEMs
II0CJIE 3aBEPILCHUS U3yUYECHHUS TUCIHAIUINHBI.

Becpma mone3eH TECTOBBIM KOHTPOJIb 3HAHUW W yYMEHHW CTYJIEHTOB,
KOTOPBIA OTINYAaeTCd OOBEKTHMBHOCTHIO, IKOHOMHUT BpeMs MpernojaaBaress, B
3HAYUTENIbHON Mepe OCBOOOXKIAaeT €ro OT PYTUHHOW paboTbl M IO3BOJISIET B
OOJBIIEN CTENEHUM COCPENOTOUMUTHCS HAa TBOPYECKOW YacTU MpEenojaBaHus,
001a/1aeT BICOKOM CTENEHbIO AU(PPEepEeHIINalN UCIIBITYEMBIX IO YPOBHIO 3HaHUMN
U YMEHUH M O4eHb 3(P(EKTUBEH IMpPHU pea3allud PEUTUHIOBBIX CHCTEM, JAET
BO3MOYKHOCTh B 3HAUUTEIBHOW MeEpe MHANBUAYAIM3UPOBATH MPOLECC O0y4YEHUs
nyTeM 1oja0opa WHAMBHUIYaIbHBIX 3aJaHUM JJIs NPAKTUYECKUX 3aHITHH,
WHIUBUYyJIbBHOM U CAMOCTOATENBbHON padOThI, MO3BOJISET MIPOrHO3UPOBATH TEMIIbI
U pe3yJIbTAaTUBHOCTh OOYUEHUS KaXJA0Tr0 CTyICHTA.

Becbma 3¢ (eKTUBHO UCIIOIB30BaHUE TECTOB HEMOCPEACTBEHHO B MPOIIECCE
oOy4eHHsI, IPU KOHTPOJIE CAMOCTOSITEIbHON paboTe CTyIeHTOB. B aTom ciyuae
CTYJIEHT caM NIpoOBepseT cBOM 3HaHMs. He OTBETHUB cpazy Ha TECTOBOE 3aJlaHUE,
CTYJIEHT MOJy4YaeT NOJCKA3Ky, Pa3bICHIIOUIYIO JIOTUKY 3a/IaHUs U BBIMOJHSET €ro
BTOPOM pas.

CamocTosiTenbHast padoTa CTYJE€HTOB, IPEAYCMOTPEHHAs! YUEOHBIM IUIAHOM
B o0beMe He MeHee 50-70% oOmiero koJMvecTBa 4acoB, HampaBjeHa Ha Ooliee
rmyO0oOKoe  yCBOGHHME  HM3yd4aeMoro  Kypca,  (opMupoBaHHME  HABBIKOB
UCCIIEIOBATENCKON pabOThl U OPUEHTUPOBAHUE CTYJCHTOB HA YMEHHE IPUMEHSATh
TEOPETUYECKHE 3HAHUS HAa TpaKTUKe. 3aJaHusl JUIsl CaMOCTOSITENIbHOW palbOThI
COCTABJICHBI 10 pa3jiesiaM U TeMaM, 10 KOTOPbIM HE NPELYCMOTPEHBI ayIUTOPHbIE
3aHATUS WM TPeOyIOT TOMOJHUTEIBLHOM MNpopabdOTKM M aHaiu3a Marepuana B
o0beMe 3arIaHMPOBAHHBIX YaCOB.

B npouecce wu3yueHuns aUCUMIUIMHBL «MH)XEHEpHas 3H3UMOJIOTHS»
oOy4aronyecs A0KHbI BBIIOJHUTD CIAEAYIOIIME BUAbl CAMOCTOATEIbHON PaOOThI:

— CaMONOJTrOTOBKY K YYEOHBIM 3aHATHSAM 110 KOHCIEKTaM, Yy4eOHOH

JUTEPATYPE U C MOMOUIBIO AIEKTPOHHBIX PECYPCOB (KOHTPOIUPYIOTCS KOHCIIEKTBI

v 71p.);



— odopmieHne u moAroToBKa pedepaTon, TOKIATOB, ICCE;

— MOATOTOBKA K KOHTPOJBHBIM pa0OTaM W TECTUPOBAHUIO IO TeMaM
JTUCHUIUIMHBI (M3yUYCeHHE YUYEOHBIX TEM).

[To oxoHYaHUU U3YyYEHUS KaXJA0W TeMbl yUEOHOIO IJIaHA HA MPAKTUYECKOM
3aHSATUU MPELYCMOTPEHO BBITIOIHEHUE CTYJAECHTOM KOMILIEKCHOTO CUTYallMOHHOTO
3a7aHusl. BBINOTHEHHE KOHTPOJBHOTO CHUTYaIl[MOHHOTO 3aJaHusl  JOJDKHO
OCYILECTBIISTHCA B MaJIbIX Ipymnmax (0T 2 10 4 4eJIoBeK).

CTyZeHT OJDKEH BBITIOJIHUTH 3CCe MO KakJI0i Teme ydyeOHoro ruiaHa. [lo
00BbEeMy 3CCe TOJKHO COCTABIATh S-7 CTPaHMI] MAIIMHOMMCHOTO TEKCTa, Kerib 14,
MEKCTPOUHBbIH HHTepBai 1,5 cTpoku. IIpeBblmieHue yka3zaHHOro o0béMa (Kak
MIPABUJIO) pACCMATPUBAETCS KAK HEYMEHHE aBTOPA CUCTEMATU3UPOBATh MaTEpHal.

Dcce - Mpo3auyueckoe COYMHEHHWE CBOOOJHON KOMIIO3UIIMM, HOCSAIEE
MCCIIEIOBATENbCKUI XapaKTep U BhIPAXKAIOIIIEE:

— WHJUBHyaJIbHbIC BICYATICHUS IO KOHKPETHOMY BOIIPOCY,

— COOOpa)KeHUs M0 KOHKPETHOMY BOIIPOCY,

— BBISIBJICHHE U BUJICHUE NMPOOJIEM U TPOTUBOPEUUiL. 371€Ch BaXKHO
MOKa3aTh HAJMYME MPOTUBOPEUUN WM MPOOJIEeMbl (YBUIEHHBIX aBTOPOM 3CCE WU
BBISIBJICHHBIX JPYTUMH aBTOPaMH) U BO3MOXKHBIC ITyTU UX Pa3pelIeHUs.

B scce o0si3aTeneH CHNUCOK HMCHOJb30BAHHOW JIUTEPATypbl M CChUIKA Ha
UCIIOJIb3yEeMbI€ UCTOYHUKHU WH(GOPMAITNH 0 OOIIETIPUHATHIM IIPABUIIAM.
[TpumepHas cTpykTypa scce:

— HayaJo 3¢ce - KpaTKoe U3JI0KEHHUE CYyTH BOIIPOCca, TPOOIEeMBbI;

— OCHOBHAas YacCTh ACCE - BUJICHUE MyTeH pelieHus mpooieMbl;

— KOHEI] 3CCE - PE3I0ME aBTOpa AICCE M0 KOHKPETHOMY BOTIPOCY, MpodIIeMe.

B cootHommennu pedepatuBHON U UCCIEI0BATEIBCKOM YacTell epBas He
noipkHa peBsimath 50%. B ciydae npoctoro pedepupoBanus «Icce» b0 HE
OIICHUBAETCS, JIMOO OIIEHUBACTCS MUHUMAJIBLHBIM KOJIMYECTBOM OAJLIOB.

ConepxaHue 3cce, MNPEIoiararolyue pacy€Tbl JTOJDKHBI ONHUPATHCS HAa
KOHKPETHBIE IPUMEPHI U3 CIIEHUATN3UPOBAHHBIX IEPUOANYECKUX U3TaHUN WU

APYIrux HCTOYHHUKOB.



B pamkax camMocTosITeNbHOW pabOThl MPEIYCMOTPEHO BBINOJTHEHHUE
CTYJIEHTOM pedepaToB oopMiIeHHBIX B BUjae npe3eHTauu. [lo oobemy pedepar
JIOJbKeH cocTtaBiaTth 7-10 cnaiimoB. Tema pedeparoB cBoboaHass B paMkax
M3y4aeMoro Kypca.

Hanucanue pedeparos U 10K/I210B

Pedepar — 310 KpaTKoe H3IOKEHHE COJCPKAHUS HAYUHBIX TPYIOB HIU
JUTEPATYPHBIX HMCTOYHUKOB MO ompeneneHHon Tteme. Jlokman - myOauyHOe
COOOIIeHNE, TMPEACTABIAIONIEE COOOW pa3BEPHYTOE H3II0KEHHE OIpPEACIICHHON
TEMBI.

Pedepar u pokman AOMDKHBI BKJIIOYATh BBEACHME, TJIABHYIO 4YacTb U
3aKiroYeHrue. Bo BBEIEHMHM KpaTKO U3JIaraeTcsi 3HAYeHUE pPaccMaTpUBaEMOIo
BOIpPOCa B HAYYHOM M y4eOHOM IUIaHE, IPUMEHUTENBHO K TeME 3aHATHs. 3aTeM
U3JIaraloTCsd OCHOBHBIE IOJIOKEHUS NTPOOJEMbl W JIENAIOTCS 3aKIIOYEHUE U
BbIBOABI. B KoHIE paldoTel naercsd MNOAPOOHBIM MEpeYeHb JUTEPATYPHBIX
UCTOYHUKOB, KOTOPBIMU TIOJIb30BAJICA CTYACHT IMpH HamMcaHuM pedepara HIU
JOKJIaa.

Od¢opmienue 1adbopaTopHoil padoThI
[Ipy BBINOMHEHUM MPAKTUYECKUX padOT HEoOXOAMMO BCe 3allUcCU
MPOU3BOIUTH B CIIETYIOUIEM MOPSJIKE:

-IPUHLMII METOAA

- 00opyI0BaHUE

- mocyia

- PEaKTHUBBI

- IPUTOTOBJIEHUE padOYHNX PACTBOPOB

- MIOCTPOCHUE KAITMOPOBOYHOTO Tpaduka

- ompeneneHus

- METOJ pacueTa

- BBIBOJIBI.

K »sk3ameny mno pgucuumniuHe «MHXeHepHas SH3UMOJOTUS» CIEeIyeT

Ha4YWMHATh TOTOBUTBCA C IICPBOIO  3aHATHUS. DK3aMeH IMpOBOAUTCA  Ha



3K3aM€HaHHOHHOﬁ HCACIC II0 pacCluCaHUuIO 3aHsaTul. Bo BpEMs OK3aMCHa
NpenoaaBaTCiib Y4YHUTBIBACT AKTUBHOCTD pa60TI>I CTYACHTA Ha aYAUTOPHBIX
3aHATHUAX, Kad4CCTBO BBIIIOJHCHHA CaMOCTOATCIIBHBIX pa6OTBI, KOHTPOJIbHBIX

paboT, TECTOBBIX 3aaHUM U T.1.

VII MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUIIJIMHBI

MarepuanbHO-TEXHUYECKOE  OOeclieueHue  peanu3aldd  JTUCUUILTAHBI
BKJIIOYAEeT B ce0sl ayIUTOpPHM JJIsi TPOBEICHHS JEKIMOHHBIX M MPAKTHUYECKHX
3aHSTHH, 000pyJOBaHHbBIE MYJIbTUMEAUITHBIM 000opyI0BaHUEM, U
COOTBETCTBYIOIIME CAHUTAPHBIM U IIPOTHBOIIOKAPHBIM HOPMaM:

1. YueOuble naboparopuu kadenpsl «buorexHosoruu u GyHKIIMOHATBLHOTO
MUTAHUS»;

2. HayuyHo — uccnenoBarenbCckuil KoMIuieke kadeapsl «buorexHonoruu u
(yHKIHOHATIBHOTO MUTAHUSY;

3. baHk npe3eHTanui, ciaiijgonB

4. MyneTmMeguocucteMa

HaumeHnoBanue Ilepeuenb 0CHOBHOTO 000pYyAOBaHNS
000py10BaAHHBIX
noMeIeHui
MynbTumenuitHas Momno6mok  Lenovo  C360G-i34164G500UDK; Dkpan ¢
ayIUTOpUS anekTponpuBoaoM 236*147 cm Trim Screen Line; ITpoextop DLP,
r.BnanuBocTok, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;

o.Pycckuii m Asike .10, | [loncucrema crenuanu3supoBaHHBIX KpeMJIeHUH 000pyoBaHUs
Kopmyc 25.1, ayn. M311 | CORSA-2007 Tuarex; [ToxcucTemMa  BUICOKOMMYTAIIHH:
MaTpuuHblii kommytarop DVI DXP 44 DVI Pro Extron;
Mnomaw 96.2 u* ymmantens DVI mo Butoit mape DVI 201 Tx/Rx Extron;
[Toncucrema ayAMOKOMMYTAallMM U 3BYKOYCHJIEHUS; aKyCTHUECKas
cucteMa a1 noronouHoro MoHTaxka SI 3CT LP Extron;
MukpodonHas mnemiMyHas paguocucteMa YBY  nmanazona
Sennheiser EW 122 G3 B cocraBe 6ecnipoBogHOTO MUKpO(pOHA U
npueMHuKa; udposoi aynuonpoueccop DMP 44 LC Extron;
CereBoii koHTpoiiep ympaeinenus Extron IPL T S4;

o6ecnpoBoanbie JIBC st oOyuaromuxcst 00ecriedeHbl CHCTEMOM Ha
0ase Touek mocryma 802.11a/b/g/n 2x2 MIMO(2SS).

MynbTuMeauitHas Mono6nok Lenovo C360G-i34164G500UDK ¢ MUcrtounukom
ayIUTOPUS oecniepeboitnoro mmranus Powercom SKP-1000A; DOkpan c




r.BiaguBocCTOK,
o.Pycckuit m Askc n.10,
Kopnyc 25.1, ayn. M312

[Tromans 96.4 M2

anekTpornpuBoaom 236*147 cm Trim Screen Line; I[Ipoekrop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toxcucrema cCreMUANTM3UPOBAHHBIX KPEIJICHUH 000pyI0BaHUS
CORSA-2007
Marpuunblii  komMmmytatrop DVI DXP 44 DVI Pro Extron;
yamuantens DVI mo Buroit mape DVI 201 Tx/Rx Extron;
[Toacucrema ayTMOKOMMYTAIlMA U 3BYKOYCHJICHHUS, aKyCTHYECKas
cucremMa g mnoroinounoro MoHTaxka SI 3CT LP Extron;

Tuarex; IToacucrema BUJICOKOMMYTALIUU:

Muxkpodonnas
Sennheiser EW 122 G3 B cocraBe 6ecripoBOIHOTO MUKpO(OHa U
npueMHHKa; 1udpoBoil ayauonpoueccop DMP 44 LC Extron;
Extron IPL T S4;
oecnipoBonHbie JIBC st oOyyaronuxcst o0ecriedeHbl CHCTEMOH Ha
6ase Touek mocrymna 802.11a/b/g/n 2x2 MIMO(2SS).

neTiauyHas paxuocucreMa YBY  nmamasona

CereBoll  KOHTpOJUJIEp  yNPaBICHUS

KoMnbrorepHslii kinacc
r.BnaguBocTok, 0.
Pycckuit n. Askc n.10,
Kopnyc 25.1, ayn. M621
[Inomans 44.5 m?

Mono6ok Lenovo C360G-i34164G500UDK 19.5" Intel Core i3-
4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB Windows
Seven Enterprise - 17 mtyk; IIpoBoanas cetp JIBC — Cisco 800

series; ©OecnpoBomubie JIBC mus oOywarommxcs 0o0ecreueHb
cucteMoit Ha 6a3e Touek poctyma 802.11a/b/g/n 2x2 MIMO(2SS).

UuranbHbie 3aJIbl
Hayunoii  OubGimorexu
AB®Y ¢  OTKpBITBIM

JoctynoM K QoHay

(xopmyc A - yposeHb 10)

Momno60x 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 Ckopocth noctymna B HTepHET
500 MoOut/cex. Paboune mecta ans Jrofel ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3[IOPOBbSI OCHAIIICHBI JAUCIUICSIMH U TIPUHTEPAMU
Bpaiiins;
YTEHHS
YUTAOIMMHA MallMHAMH BHUICOYBEIHMUYUTEIEM C BO3MOXKHOCTBIO
I[BETOBBIX YBEITHMYHBAIOIIIMHI

000pyIOBaHBI:
TUTOCKOTIEYAaTHBIX

MIOPTATUBHBIMU  YCTPOMCTBAMHU  JUIS
TEKCTOB,  CKaHHUPYIOLIUMU U
peryisuuu
AJIEKTPOHHBIMH JIYIIAMH U YJIbTPA3BYKOBBIMUA MaPKUPOBLIUKAMH.

CIICKTPOB;

Ne ‘ HaumenoBanue 000py10BaHusi  MaTepUAIOB KonnuyectBo
M 311 JIaGopaTopus
1. | Hentpudyra monounas ¢ Harpesom L[JIM 1-12 1
2. | AHanm3aTtop kadectBa Mosioka Jlaktan 1-4 mom.230 1
3. | Tepmocrat xxuakoctabid LOIP Lt-20a, 006em 511, 120x150/150MM, 1
4. | XomomunbHUK "Okean-RFD-325B" 1
5. | Becst BM510AM 1
6. | llka¢ cymmabHBIN, Kamepa U3 HepXK. CTalu, 5811, /2 monku 1
7. | bnennep BRAUN MX-2050 1
8. | meura 1114 101-226589 1




M 312 JIaGopaTopusi

XonommisHUK "Okean-RFD-325B"

Pedpakromerp UPD-454 b2 M

Tepmocrar xuakoctHbiii LOIP Lt-208a, o6bem 81, 120x150/200MmM,

[Tocynomoeunast kyxoHnHast mammnaa Hansa ZIM416H

[Tnuta kyxonnas Gorenie E52102 AW (i1t npuroToBiL.u

Bechl

Juctuistop u3 Hepk. ctaiu ( 5 yi/gac, mom. 4,5kBT)

Becrsr JIB-6

© o NG AMWNE

MsicopyOka "Unit-ugr-452"

[EEN

0.

Muxkcep Moulinex HM 550 (st m3menbuenust npoaykros) 101-

Jlamna k o6myuarento OBH 150

Tepmocrat BoasHO# T-250

Kamepa s Mmukpockona

MHUKpPOCKOII MOHOKYJISIPHBIN

Crepunuzarop I'TI-80 CITY

AHaspocrtar

XonoauiibHUK CTHHOI

XomnommisHUK "Okean-4"

PN WNE

Becrl

[HEN
o

OO6nydarens OaKTepUINIHBII

[EEN
[EEN

.| O6nyudarens 6akrepunuHbiil OBH 150 2x30 HactenHsblit A3OB

[EEN
N

oborpesarens 101-285599

N DN R R Rr R R PR RN R R RN R PR~

[EEN
w

cron xumuueckuit 101-306773

N
N

[EEN
=

Mukpockon buomen

N
o

M 303 MarepuaJjibHasi

Muxkpockon "Mukpowmen - 5 JIIOM"

[Iporpammusiii komiieke CYIIEPMAT

[Tnanumerp Planix 5

BUCKO3UMETP KaUJUISIPHBIN CTEKIITHHBIN

CKaHCp IITPpUX KOJa

I'ups xanubpoBouHas M-1- 1kr

ITeus CBY "LG-MS-2048S"

Yatiguk 31. PHILIPS-HD 4665 101-318584

© NSO WNE

Buneookymnsp ToupCam 9.0 MP

[EN
©

Bruckozumerp BHXK-0,3-XC3

[EEY
[EEY

Amnmnapar Cokcnera 250/150 mu.

[EEN
Ny

Amnmnapat Cokcnera 250/150 mu.

[EEN
w

Bytbeuie Bynbga 101

[EEN
=

OoyTeuth 1000Ma

[EEN
o

oropetka 1-1-2-50-0,1 ¢ kpaHoM

[EEN
o

Buneooxynsip ToupCam 9.0 MP

(SN INSS NSNS, IS, SN IS Y IS IS Y S SN S Y




17. | Bucko3umerp BHXK-0,3-XC3 (d-1.41) 1
18. | Boponka genurensnas B/I-1-100 3
19. | Boponka genmurenbnas B/I-1-50 5
20. | Boponka nop. 160 ¢unerpyromas BD 2-20 mm 3
21. | Boponka nop. 40 ¢unsrpyromas BO 2-20 mm 3
22. | Boponka nop. 40 ¢unsrpyromas BO 2-40 mm 3
23. | raJbakTypOHOB.KHC-Ta 1
24. | I'ekcan OCH 5
25. | Hepxarens JIT-J1Y-1-100-45 12
26. | dedaermarop 200-14/23-14/23 3
27. | dednermaTop 250-14/23-29/32 3
28. | dednermarop 300-19/26-29/32 3
29. | Kombuo JIT-KB3-110 gnuna crepxas 145mm, tuamerp xombia 110 3
30. | Kombno JIT-KMO-80 nuna crepxkHs 150MM, quaMeTp KoJibIia 3
31. | Jlamna k oGmiyuaremnto OBH 150 8
32. | Muxkpo6broperka 10 mi. 0,1 4
33. | Muxkpobropetka 5 mi. 0,05 4
34. | Tepmomerp TTII Ne6 0...+200/66 5
35. | ®enokcusrranon 99% 1
36. | Xonogunpauk JInouxa XI1T-1-300-14/23-14/23 mu 10
37. | XonomwnsHuk XI1T-1-300-14/23-14/23 M 10
38. | ltaTuB 1BYCTOPOHHUH, pa300PHBII ¢ KPBIIKOH, sl TPOOUPOK 10
39. | ratus I13-2710 mabop. ms Or0peToK 5)
40. | Wratus [12-2910 mabop. A MHATIETOK 5)
41. | llTaTu-kapycenb AJisi aBBTOMAaTUYECKHUX J03aTOPOB (6 MecT) 3




[Ipunoxenue 1

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30BAHU S POCCUMCKOM
OENEPALINN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEeNIbHOE YUPEKICHUE BBICIIIETO
00pa3zoBaHUs

«/laIbHEeBOCTOYHBIN (eaepaIbHbIN YHUBEPCUTETD)
(AB®Y)

HEPEJJOBASI MH)KEHEPHAS IIIKOJIA

YYEBHO-METOJINYECKOE
OBECHEYEHUE CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIUXCS

Mo pucuunimne «AHKeHEpHAs IH3UMOJIOT MSD»
Hanpagaenue nogrorosku 19.03.01 Buorexnonorus
BakanaBpckas nporpamma «IIuiesast OMOTEXHOIOTHSD

@opmMa NOATOTOBKU (04HAN)

BnanusocTok
2021



ILnan-rpaduk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl MO0 TUCHUILJINHE

Ne Hara/cpoxu Bun camocrositenbHOM [IpumepHsbie ®dopma
BBITIOJTHEHU S paboThI HOPMBI KOHTPOJIS
W BpPEMEHH Ha
BBITIOJTHEHUE
1 2 Henens ITonroroska 2 Ortuer 0
MpaKkTU4YeCcKoi padoTe 1 IIPaKTUYECKON
pabote
2 PaGora c nmuteparypoit 1 TECT
3 3 Hegens PaGora c nmuteparypoit 1 TECT
4 4 nenens [Toaroroska 2 Otuer o
MpaKTU4ecKor padote 2 MPAKTHYECKON
pabote
6 5 Henens PaGora c nuteparypoit 1 acce
7 6 Henens ITonroroska 2 OtueT 0
IpakTu4eckon padore 3 IIPaKTUYECKON
pabore
8 8 nemens [MonroroBka 2 Otuer o
MpakTu4eckon padote 4 MPAKTUYECKON
pabote
9 9 Henens Pabora ¢ nurepartypoit 1 Occe
10 10 nHenens [ToaroroBka 2 Otuer o
MpaKTU4ecKoi padore 5 IIPaKTUYECKON
pabote
11 12 nenens [Toaroroska 2 Otuer o
MpakTu4eckon pabote 6 MPAKTHYECKON
pabore
11 13 Henens Pabora ¢ nurepartypoit 1 TECT
12 14 nenens Pabora ¢ nureparypoit 2 Occe
13 16 nenens [ToaroroBka 2 Otuer o
MpaKkTU4Yecko padote 7 MPaKTUYECKOU
pabote
14 Pabota c nutepaTypoit 1 TecT
15 17 Henens Pabota c nutepaTypoit 2 Occe
16 B Teuenwne Pabora c nmuteparypoit 12 Pedepar
cemecTpa
HWroro 3a 7 cemectp 36




[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30BAHU S POCCUMCKOM
OENEPALINN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIIETO
o0pa3zoBaHUs

«/laIbHEeBOCTOYHBIN (eaepaibHbI YHUBEPCUTET)
(AB®Y)

HNEPEJJOBASI MH)KEHEPHAS IIIKOJIA

®OH/I OHEHOYHbLIX CPEJACTB

Mo pucuunimne «AHKeHEpHAs IH3UMOJIOT M5
Hanpagsaenne nogrorosku 19.03.01 buorexnonorus
bakanaBpckas nmporpamma «ITumieBast OMOTEXHOIOTHS

@opmMa NOATOTOBKU (04HAA)

BnaauBocTok
2021



MMacnopt ®OC

ITo AUCHOUIIJIMHE «I/IH)KeHepﬂaﬂ IH3UMOJIOT'UA»

Koa u popmynuposka

Jrtanbl GOpMUPOBAHHUA KOMIIETEeH T

KOMIIeTEeHIIHH
OK-5 CIIOCOOHOCTBIO | 3HaeT COBPEMEHHBIE HayYHO-IPAKTHIECKUE u
HCII0JIb30BaTh MH(POPMALMOHHbBIE TEXHOJIOTUH B C(epe MUIIEBBIX
COBPEMEHHBIE ~METOIbl U OMOTEXHOJIOTUYECKUX TIPOU3BOJICTB
TEXHOJNOTHU (B TOM HHCIE | Vyeer HCIIOJIB30BATh COBPEMCHHBIC METO/IBI u
HHQ)OpMaHHOHHHe)U B uH(GOPMAIIMOHHBIE ~ TEXHOJOTHH B 00JacTH
npoQeccHoHaNbHO OMOTEXHOJIOIMYECKOTO  IPOU3BOACTBA  IHUILEBOIA
JESITebHOCTH POy KIHH
BrazeeT | HaBBIKAMH NPMMEHEHHS COBPEMEHHBIX HAy4HO-
IPOM3BOJICTBEHHBIX METOAOB M HH()OPMAIIMOHHBIX
TEXHOJIOTUI B 00JIACTH MUILEBBIX OMOTEXHOJIOTUI
OIIK-2 cnocoOHOCThIO U | 3Haer OTEYECTBEHHBIE ¥ 3apYOEKHbIE [OCTHKEHHUS B
TOTOBHOCTBIO MCIIOJIBb30BaTh HAayYHO-TEXHHYECKOM U €CTECTBEHHOHAYYHOU
OCHOBHBIE 3aKOHBI 00J1acTsIX, METOIbl MAaTeMaTHYECKOro aHajamsa Hu
€CTECTBEHHOHAYYHBIX MOJIEMPOBAHMS, TEOPETUYECKOTO u
JUCIUILTAH B 9KCIIEPUMEHTAIBHOTO MCCIIE0BAHUS
npogeccronanbHOH Ymeer paboTaTth € HAayYHO-TEXHUYECKOH HHpOpMAIHEId,
ACATCIBHOCTH,  IIPUMCHATD YICIIONB30BaTh OTEYECTBEHHBIN U 3apyOEKHBIA OMBIT
MCTOABI MaTCMATHICCKOrO B 00IAaCTH €CTECTBEHHOHAYYHBIX IUCUMIUIAH U
atannsa 1 MOACTHPOBAHNA, NHIIEBBIX OMOTEXHOJOTHH, ITIPUMEHATH METOJBI
TEOPETUICCKOI'O u MATEMAaTUYCCKOTO aHallM3a W  MOJICIMPOBAHUA,
OKCHEPUMEHTAIIEHOTO TEOPETUYECKOTO u SKCHEPHMEHTAIEHOTO
HCCICAOBAHIA VCCIIEI0BAHUS
BraseeT | HaBBIKAMH TNPUMEHEHHS HAYYHO-TEXHHYECKUX U
€CTECTBEHHOHAYYHBIX  METOJAOB,  NPUMEHEHHsS
METO/I0B MaTEMaTUYECKOTO aHanamsa u
MOJIEIUPOBAHMS, TEOPETUYECKOTO 7
SKCIIEPMMEHTAIILHOTO MCCIIEI0BAHMS
OIIK-3 CIOCOOHOCTBIO | 3HAeT OTEUECTBEHHbIE U 3apyOeKHbIE JIOCTH)KEHUS B
WCIOJIb30BaTh  3HAHUS O €CTECTBEHHOHAYYHOM 00J1aCTH, (QPU3UKO-XUMUYECKHE
COBPEMEHHOM  (PU3MUECKON aCIeKThl  KapTHHBI ~ MHPa,  MPOCTPAHCTBEHHO-
KapTHHE MUpa, BPEMEHHBIX 3aKOHOMEPHOCTEH, CTPOEHHS BELIECTBA
HPOCTPaHCTBEHHO- Vmeer UCIIOJIb30BaTh B 00JACTH NHUILEBBIX OMOTEXHOIOTUI
BPCMCHHbIX 3HaHWS O COBPEMEHHOMN (PM3HYECKON KapTHHE MHPA,
3aKOHOMCPHOCTAX, IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOEHWH  BEIIECTBA LIS CTPOGHHH BEIIECTRA
TIOHUMAHMsl OKPYKAIOIETO
MHpa ¥ ABICHIH TPHPOILI Brageer | HaBBIKAMH _ WCIOIB30BAHMS uHpOpMALIUM O
COBPEMEHHOM  (PU3MYECKONW  KapTUHE  MHPa,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOEHWH BEIIECTBA
[IK-2 cnocoGHOCTRIO K | 3HaeT OCHOBHBIE  3Tambl MPOU3BOJCTBA  (EPMEHTHBIX
peausalyu 1 YIpaBICHUIO IpEenaparoB, METOAb UMMOOMIU3auU (PEPMEHTOB,
OMOTEXHOJIOTHYECKUMH OCHOBHBIE 3Tarbl IPOM3BOJICTBA
npoLeccamMmu OMOTEXHOJIOTHYECKUX MPOAYKTOB C TPUMEHEHUEM

(hepMEeHTHBIX MpenapaToB




Ymeer

IPOBOJUTH TPOLIECC TPOU3BOJACTBA (PEPMEHTHBIX
[pernapaToB U OUOTEXHOJIOTUYECKUX MPOIYKTOB C
npuMeHeHreM (EepMEHTHBIX IpenapaToB

Bnaneer

HaBBIKAMHM TPOBEJCHMS Tpoliecca IMPOU3BOJICTBA
(bepMEeHTHBIX MpenapaToB U OMOTEXHOJIOTHYECKHX
MPOJIYKTOB c MIPUMEHEHUEM (hepMEeHTHBIX
[IpenapaTroB

IIK-3 TOTOBHOCTBIO
OIICHHUBATh TEXHHYECKHE
CPEICTBA U TEXHOJOTHH C
y4eTOM 9KOJIOTHYECKUX
MMOCJIEICTBUI nx
IPUMEHCHHUS

3Haer

KJ1acCU(UKALMIO M CBOMCTBA CHIPbS, MAaTEpPUAIOB U
000py10BaHUsl OMOTEXHOJIOIMUYECKUX IPOM3BOJICTB,;
CYUIHOCTh OMOTEXHOJIOTUYECKUX METOJIOB

YmMmeer

OLICHUBATh  CBOMCTBA  CbIpbs, MaTEpUAIIOB U
000py/10BaHUsl OMOTEXHOJOIMUYECKUX IPOU3BOJCTB,
OMOTEXHOJIOTMYECKUX METO/I0B c Y4ETOM
JKOJIOTUYECKUX ITOCIECACTBUMA UX IPUMEHEHUS

Bnaneer

HaBBIKAMU TMPUMCHEHUS CBIPbS, MaTEpHAIIOB U
000py1oBaHUsI OMOTEXHOJIOTMYECKUX TPOU3BOJICTB,
OMOTEXHOJIOTMYECKHIX METOIOB C Y4eTOM
AKOJIOTMYECKHX MOCIEICTBUI

[TK-7 CIIOCOOHOCTBIO
CHCTEMaTH3HPOBATh u
0000maTs HHPOPMAITUIO TIO
(hOopMHUPOBAHHIO u
UCIIOJIb30BAHUIO  PECYPCOB
TPEIIPUSATHSI

3HaeT

OCHOBHBEIC TEXHOJIOTHNYCCKHUEC
OMOTEXHOJIOTHYECKOTO IIPOM3BOJICTBA,
OpraHHU3alLHUI0 H PECYPChI

OTallbl
€ro

Ymeer

IPOBOJTUTH TEXHOJIOTUYECKUE
OMOTEXHOJOTMYECKOTO0 MPOM3BOJCTBA C  yYETOM
OpraHu3aIu TIPOM3BOJICTBEHHOTO nporecca
npeanpusaTud W CUCTEMHOI'O HCIIOJb30BaHUA €ro
pecypcoB

OTallbl

Bnaneer

HABBIKAMHU TPOBEJICHUS TEXHOJOTMUECKUX ATAIloB
OMOTEXHOJIOTMYECKOTO  IMPOU3BOJICTBA C  YYETOM
OpraHu3aIuu MIPOU3BOACTBEHHOTO nmporuecca
NPEANPUITHS W CHUCTEMHOTO WCIOJIb30BAHUS €T0

pecypcos

ITIK-9 BJIaJICHUEM
OCHOBHBIMH METOIaMH U
nprueMaMu MIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HUCCIICIOBAaHUN B
npodeCCHOHATBHON
obmact

cBOEH

3HaeT

KJaccu(ukanuio (pepMeHTOB, ChIPbEBbIE MCTOUHUKHU
nojyyeHus (EpPMEHTHBIX MpernapaToB, OCHOBHBIE
TEXHOJIOTUYECKUE STaIlbl POM3BOJICTBA
(epMEHTHBIX MpEenapaToB, CBOWCTBAa MOJMMEPHBIX
HOocUTeNel  ans  uMMMOOMIM3aiuu  (EepMEHTOB,
METOJIbl MMMOOWIN3auu  (epMEeHTOB, CBOWCTBa
MMMOOHIIN30BaHHbIX (PEpPMEHTOB

Ymeer

BBIJICNIATE  WMHIUBHIYyaJdbHbIE  (EPMEHTH U3
MPUPOJHBIX OOBEKTOB, MPOBOJAUTH HX OYHCTKY,
onpeneNniaTh OOLyI0 M YJEeNbHYI0 aKTUBHOCTh
(epMEeHTOB C HUCIOJIb30BAaHUEM Pa3IMYHbIX METOJIOB
KOJIMYECTBEHHOTO aHaJIn3a, IIPOBEPSTH
3¢ (HEeKTUBHOCTH HCIIOJIb3YEMBIX MIPUEMOB
BBIJIEJICHUS] C Y4YETOM BBIXOAA M CTENEHH YHUCTOTHI
NOJIy4aeMbIX MpenapaTos;

ONpEAENATh OCHOBHBIE KHMHETHMYECKHE II0KA3aTeNN
(bepMeHTaTUBHOM pEeaKIuu, UCCIIEI0BaTh
3aBHCHUMOCTh AKTUBHOCTH (bepmMeHTOB oT
napaMeTpoB Cpelbl, TUna cyOcTpaTta, IPUCYTCTBUS




WHTHOUTOPOB
Brnageer | maBbIKaMu WCIIOJIb30BAHUS COBPEMEHHOTO
nabopaTopHOro  O0OpyIOBaHUA W MPUOOPOB
(poToanexkTpoKoIOpUMETPA, cnektpodoTomerpa,
pH-mMeTpa w ap.), a TaKkKe MNPOrPaMMHOIO
obecrieueHus s pacmiuppoBKH H  00pabOTKU
OKCIICPUMEHTAIBHBIX JIaHHBIX O (hepMEeHTATHBHOMN
AKTUBHOCTH W KHHETHYECKUX XapaKTEPHUCTHUKAX
(bepMeHTOB, X H30()ePMEHTHOM CIICKTpE
IIK-17 CIIOCOOHOCTH | 3Haer 0COOCHHOCTH TUIAHUPOBAHUS IKCIIEPUMEHTA,
pa3pabarbiBaTh  OCHOBHBIC OCHOBHBIX ITAIoB OMOTEXHOJIOTHYECKOTO
ITAaIbl IIPOM3BOJICTBA, BEICHUS HAYYHO-HCCIIEJOBATEIBCKOM
OMOTEXHOJOTHYECKOTO NESITETbHOCTH ~ O0pabOTKM M TPEACTaBJICHUS
nporiecca MOJIyYCHHBIX PE3yJIbTaTOB
Vmeer TUTAHAPOBATH IKCIIEPUMEHT, 00pabaTkIBaTh,
CHUCTEMaTH3UPOBATh M TPEJACTABIATH IOJyYCHHBIC
pe3yIbTATHI
Brnageer | TeXHUKOH IUTAHUPOBAHMS YKCIIEPUMEHTA, 00pa0OTKH
U TPEJCTABJICHUS  TOJYYCHHBIX  PE3yJbTaTOB,;
OCHOBHBIMH METOJIaMHd M TPUEMaMH IPOBEICHUS
OKCICPUMEHTAIBHBIX ~HCCIICOBaHUH B  001acTu
MUIIEBBIX OMOTEXHOJIOTHH;
KonTpomupyemsie Konpt u aTansr popmupoBanus OrneHOYHBIE CpECTBA
Ne paszaensl / TeMbl KOMIIETEHIIHH TEKYIIUH | TPOMEXKYTO
n/m JTUCIUTLTAHBI KOHTPOJITh qHast
aTTecTanus
1 | Ilpenmer, nenu u OK-5, 3HA€T COBPEMEHHBIC HAy4YHO- | OTYET O | 3auer
3a7a49u OIIK-3 | OpaKTHYCCKUE U | mpakTuyie
MHKEHEPHOM HH(pOPMAIHOHHbIE CKOM
SH3UMOJIOTHH TexHoIIoTHI B cepe pabote
MTUTICBBIX
OMOTEXHOJIOTHYECKUX
IPOM3BOJICTB
yMeeT HCIOJIb30BaTh
COBPEMEHHBIC  METOJBI |
nH(pOpMaIMOHHBIE
TEXHOJOTMM B 00JacTu
OMOTEXHOJIOTMYECKOTO
MMPOU3BOJACTBA HUNIEBOU
MPOIYKITUI
BIIQJICCT HaBBIKAMU
NPUMEHEHHUST  COBPEMEHHBIX
HAYYHO-TIPOU3BOJICTBEHHBIX
METOJIOB u




UH(POPMALIMOHHBIX
TEXHOJOTMH B  obiactu
IUIIEBBIX OMOTEXHOJIOTUI

Texunonorus
(hepMEeHTHBIX
IpernapaToB

OIIK-2,
I1K-9

3HACT KJ'IaCCI/I(l)I/IKaI_[I/IIO,

CTPYKTYpy |
(hepMeHTOB.

CBOMCTBA
OcHOBHBIE
TEXHOJIOTUYECKHE ATaIbI
IPOM3BOJICTBA  MHUKPOOHBIX
(epMEeHTHBIX  Tpemnaparos,
MOJTyYeHHE CYXHX

(bepMEeHTHBIX MpenapaToB.

Tect

yMEET PeryJupoBaTh MpoIecce
(epMEHTATHBHOI'O THAPOJIN3a
0EeIIKOB SKUBOTHOTO

MMPOUCXOKACHU A

BJAJICET METOIUKOI
MOJTyYEHUs (hepMEeHTHBIX
penaparoB ¥ HWHTHOMTOPOB
U3  CBIpbS  PACTUTEIHLHOIO

IMPOUCXOKACHUA

Otuer O
MpaKkTHu4e
CKOH
pabore

3aueT

I'ereporennsie
KaTaJu3aTopsl
OCHOBE

Ha

UMMOOUIIN30BAHHBI

X  (epmeHTOB
KJIETOK

)51

[K-7,
I1K-9

3HaeT KiIacCH(PUKAIUIO U

CBOMCTBA HOCHUTENEH  JUIL
UMMOOUIN3auu (HEPMEHTOB;
OCHOBbI ~ XMUMHYECKHX U
bu3nuecknux METOJI0B

uMMOOuUIM3auu (EPMEHTOB.

9CCC

yMEET TNPUMEHSATh 3HAHUS O
MMMOOHMIIN30BaHHBIX
dbepMeHTax B MPAKTHYECKOM
JIeATEeIIbHOCTH

Otyer O
IIpaKTH4e
CKOH
pabore

BJIAieeT METOAAMU
uMMoOunM3anuu GEepMEHTOB

3auer

CoBpeMeHHbIE
METOIBI
KOHCTPYHUPOBAHHUS
(bepMeHTOB C
HEOOXOIUMBIMHU
CBOMCTBaMH

I1K-9,
[K-17

3Ha€T OCHOBBI XHMHUYECKOM

Monupukanuu GepMeHTOB

KonTpon
bHas
pabora

yMeeT XapaKTepU30BaTh

KOMOWHATOPHBIE METO/KI,
METOJAMH TEHETHUYECKOH U
OenkoBoit WHXEHEpUH,
METOJbI HaIpaBJIE€HHON

9BOJIIOIIHNH.

BJIagcCT OCHOBaMHu
MHUKPOOHOJIOTHIECKOTO u
OMOXMMHUYECKOTO  KOHTPOJIS

MPOU3BOJCTBA (DEPMEHTHBIX

Otuér o
MIpaKTh4e
CKOM
pabote

3auer




IpernapaToB, CTaHAAPTU3ALNN
u cepTUUKAIIH
(bepMEeHTHBIX IpenapaToB

DepMEeHTHI B

HCTPpaIUIUOHHBIX

cpenax

[1K-3

3HacT OCHOBBI MHHCJ’IJ’IHpHOﬁ
OH3UMOJIOT'HH

yMeeT XapaKTepHu30BaTh
METOAbI BKIIFOUCHU A
(bepMeHTOB B 0OpallieHHbIC
MULCIIbL

Tect

BJIaACCT MCTOJaMH

BKIIIOYCHUSI (EPMEHTOB B

00pallieHHbIE MHUIICILITIBI

Otyer o
PAKTHYC
CKOM
pabote

3aueT

DepMeHTHI

OpraHn4€CKOM

CHUHTEC3C

B

I1K-2,
I1K-9

3HacCT OCHOBBI MCTOA0B

3¢hupoB
IPUPOJTHBIX

CHUHTE3A
aMHHOKHCIIOT,
AMHHOKHUCIIOT acrmaprama,
HENPOTEUHOTECHHBIX
aMHHOKHCIIOT, MOJTyYeHUE
aKpHJIaMu/a,
S00UYHOMH

JJaKTaMHBIX

CHUHTE3
KHCJIOTHI,

AHTHOHMOTHKOB

MPOCTarfiaHANHOB

Tect

yMEET XapaKTCPU30BaTh
MCTOJBI ITOBBIMICHUA BbIXOJa
LCJICBOTO MPOAYKTA

BJIaJIeeT HaBbIKAMHU
MCTIOTB30BaHUS
COBPEMEHHOTO
1abopaTopHOTO
0o0opyaoBaHus U TpUOOPOB, U

nporpaMmMHOTO obecreueHUs

Otyer O
paKTHue
CKOH
pabote

3aueTr

®epMeHTHI B

aHAJIUTUYECKOUN

XUMHHU 1 MEAUITNHE

OIIK-2,
I1K-2,
I1K-3

3HA€T OCHOBBI COBPEMEHHBIX
METOA0B  (hepMEHTATUBHOTO
aHanu3a, (bepMeHThI
KOPPEKIHH

(hepMeHTHI

MTUIIIEBAPEHUS,

HapyKHOTO
pPUMEHEHH,
TPOMOOJUTHYECKHE
(bepMeHTHI.

Tect

ymeer mnosnb3oBatbea HT/,
pErIaMEHTUPYIOIIEN METObI

Oryer o
npakTuye

3auer




UMMYHO(EPMEHTHOTO
aHaJIN3a, [P,
OMOTIOMUHHUCIICHTHOTO
MHUKpOaHaIN3a

BJIaJIeeT METOIaMU
(bepMEeHTHOTO aHan3a

CKOM
pabote

®epMeHTHI B
MULLIEBON
IIPOMBIIIICHHOCTH

[K-2,
I1K-7,
I1K-17

3HaeT STanbl
TEXHOJOTHYECKHUX MPOLIECCOB
U TEXHOJIOTMUECKHUE LEH
pUMeHEeHUs (epMEHTOB

Pedepar

yMeeT MMPaKTUYICCKU
HUCIIOJIB30BAaThb (I)epMCHTBI B
MMUIIECBOM IIPOMBIIIJICHHOCTH

BIageeT TEXHOJIOTHSIMH
MIPOM3BOJICTBA MPOIYKIHH
MUIEBON OHMOTEXHOJIOTHH C
ydacTtueM pepMEHTOB

Otyer O
MpaKkTUye
CKOH
pabore

3auer

brnokaramntrnyeckue
METO/IBI 3aIUTHI
OKpYKaroleun
cpeasl

IK-3,
[K-7

3HAET 0 YKOOMOKAaTaIN3e,
JECTPYKIIMU KCEHOOMOTHKOB
C y4acTHEeM
MHUKPOOPTaHU3MOB U
bepMeHTOB

yMeeT aBaTh
XapaKTEPUCTUKY
MEXaHu3MaM JeCTPYKIUHU
KCEHOOMOTHKOB, aJallTalliu
MHUKPOOPTraHU3MOB K
KCEHOOHMOTHKAM.

BJIaJIEET OCHOBHBIMH
METOAaMH  ©  MPHEMaMHu
MIPOBEICHUS
OKCIEPUMEHTAIBHBIX
HCCIEeTOBaHUN npu
0€30TXOIHBIX
OHMOTEXHOJIOTUHI

Occe

3auer




IIkana oueHUBaHUA YPOBHSA C(POPMHUPOBAHHOCTH KOMIETECHIMMI

Kon u Irtansl GopMUPOBAHHUS KPUTEPUH noKa3aTejan fanabl
¢opmyaupoBka KOMIEeTeHI[UH
KOMIIeTeHIIN N
OK-5 crocoOHOCThIO COBPEMEHHBIE HAy4YHO- | 3HAHHE OCHOB CIocoOHOCTh 1aTh 45-64
UCIIONIb30BaTh MIPaKTHYECKHE U | COBPEMEHHBIX XapaKTEePUCTUKY
COBPEMEHHBIC HH(OPMaLMOHHBIE Hay4YHO- COBPEMEHHBIM METOJaM
METOBI " TEXHOJIOTUH B cdepe | NpaKTUYECKUX U U TEXHOJIOTHSM (B TOM
TEXHOJIOTUH (B TOM 3Hact .. | mumeBsIx HH(OPMALMOHHBIX qHCIe
qrcIe (noporoseIii OMOTEXHOIOTHIECKUX TEXHOJIOTHIA B chepe | MHPOPMAIIMOHHBIM),
WHPOPMALMOHHEIE) B ypoBeH) TIPOU3BOJICTB TTUIIEBBIX MIpUMEHSIEMEIM B chepe
npodeccHoHaIBLHOMN OMOTEXHOJIOTUYECKUX | OMOTEXHOJIOTHYECKUX
JeATEILHOCTH HPOU3BOJICTB MIPOM3BOJICTB
HCTIOJTB30BaTh YMEHHE TPHUMEHSITH | COCOOHOCTh 65-84
COBPEMEHHBIE METOMBI | COBPEMEHHBIE MPUMEHSThH
U HMHPOPMAIMOHHBIE | METOJBI U | COBpEeMEHHBIE METOJIbI
yMeeT TEXHOJIOTHH B 00JlacTH | WH(pOpMalMOHHBIE u  uHPOPMAIMOHHBIE
(nmponBuHy | OHOTEXHONOTHYECKOTO | TEXHONIOTHH B | TEXHOJIOTUU B 00JIacTH
THIi) IPOU3BOACTBA obnactu OUOTEXHOJIOTHYECKOTO
MHIICBOM NPOAYKIINH OHOTEXHOJOTHYECKOT | MPOU3BOACTBA
0 MPOU3BOJCTBA | MHILEBOI NPOAYKINH
MHUIICBON NPOIYKIIHA
HABBIKAMU BJIaJICHUE HAaBBIKAMHU | CIIOCOOHOCTH 85-100
MIPUMEHEHHUS UCIIOJIb30BaHHMs UCIIOJIb30BaTh
COBPEMEHHBIX Hay4HO- | COBPEMEHHOTO COBPEMEHHOE Hay4HO-
HPOU3BOJICTBEHHBIX Hay4HO- MPOM3BOJICTBEHHOE
METOIOB U | IPOU3BOJACTBEHHOTO | 00OpylnOBaHUe,
HHPOPMAITNOHHBIX o0opymoBaHus, pHOOPHI "
TEXHOJIOT U, npubopoB U | IporpaMMHOE
BJajieeT HCIIONB30BaHUS HPOrPaMMHOTO obecrieueHre B
(BBICOKHIA) | COBpeMEHHOTO Hay9YHO- | OOecreueHHs B | obOxactu MHUIIEBBIX
TPOU3BOACTBEHHOT'O 0o0NacTH  NHIIEBBIX | OHOTEXHOJOTHI
obopyaoBaHus, OMOTEXHOJIOTHIA
npubopoB u
HPOrpPaMMHOTO
obecrieyeHus B
obmnacTu MUIIEBBIX
OMOTEXHOJIOTHI
OITK-2 OTEUECTBEHHbBIC Y | 3HaHUE OCHOB | CITOCOOHOCTH packphiTh | 45-64
CHOCOOHOCTBIO " 3apy0OexHbIe COBPEMEHHBIX CYIIHOCTb ~ OCHOBHBIX
TOTOBHOCTBIO JOCTHKEHHS B | JOCTIDKEHHH B | 3aKOHOB
UCIIONIb30BATh Hay4YHO-TEXHUYECKON M | €CTeCTBEHHOHAYYHOH | €CTECTBEHHOHAYYHBIX
OCHOBHBIE  3aKOHBI €CTECTBEHHOHAYYHOU u JHCLMTUTHH,
€CTECTBCHHOHAYYHBIX | 3HAET obuacTsix, METO/Ibl | HayYHO-TEXHHMYECKOH | MPUMEHSEMBIX B
JMCIUTUIAH B | (TOpPOTOBBIii| MaTeMaTHYeCcKOTo obylacTsiX, METOJOB | NPOU3BOJCTBEHHOW H
npodeccHoHaNbLHON yYPOBEHB) aHaM3a U | MaTeMaTH4ecKoro HAy4HO-TEXHUYECKON
JIeSTeIbHOCTH, MO/JICITMPOBAHUS, aHajMn3a U | IesTeNbHOCTH
NPUMEHSTh  METOJIbI TEOPETHYECKOTO U | MOIENUPOBaHHUS,
MaTeMaTH4eCcKoro IKCIEPUMEHTAILHOTO TEOPETHYECKOT0 U
aHaiM3a u HCCIIeIOBAHMS IKCIIEPUMEHTAIILHOTO
MO/JIEITMPOBAHHS, HCCIIeIOBAHMS
TEOPETHYECKOTO U paboratb c | ymenue paborarh ¢ | CIOCOOHOCTB 65-84
9KCTIEPUMEHTAIIBHOTO Hay4HO-TEXHUYECKOU HaY4HO-TEXHUYECKOW | MCIIOIb30BaTh
HCCIIEe0OBaHMS ymeer nHdopmauuei, nHpopmauuei, OTC‘JCCTBGHI:II)II‘;I "
- HCIONB30BATh HCIIONB30BATh 3apyOeXHBIIl ONBIT B
T OTeYeCTBEHHII U | OTeueCTBEHHbI u | obnactu
3apyOeKHBI OIBIT B | 3apYOEXKHBIH ONBIT B | €CTECTBEHHOHAYYHBIX
obnactu obnactu JUCLUTIIAH u
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX | NHUIIEBHIX




JTUCTIUTUTAH U | AACIHUILINH " | OMOTEXHOJIOTHH,
MHUIIEBBIX MHUIIEBBIX MIPUMCHSTh METO/TBI
OHMOTEXHOJIOTH, OUMOTEXHOJIOTH, MaTeMaTH4ecKOro
MIPUMCHSTh METOJIBI | IPUMEHATh METOMBI | aHAIH3a u
MaTeMaTH4ecKoro MaTeMaTHYECKOTO MOJICIUPOBAHHS,
aHaM3a u | aHanmu3a U | TEOPETUYECKOro u
MOJICTUPOBAHMUS, MOJICITUPOBAHHUS, 9KCIIEPUMEHTAIBHOTO
TEOPETHIECKOTO U | TEOpPETHUECKOTO0 W | MCCIEIOBAHUSA
9KCIEPUMEHTAIEHOTO SKCIEPUMEHTATBHOTO
HCCIICTOBAHUS HCCIICIOBAHHS
HaBBIKAMHA BIAJ€HUE HABBIKAMU | CIIOCOOHOCTH 85-100
TIPUMEHECHHUS TIPUMEHEHHS TIPUMEHSTh
HAYYHO-TEXHUYCCKHUX U | HAYYHO-TEXHHYECKUX | HAYIHO-TEXHUYECKHE
€CTeCTBEHHOHAYTHBIX METOJIOB, €CTECTBCHHOHAYYHBIC
METOJIOB, TPUMCHEHHUS | MCIOIH30BAHHUS METOJIbI, MCIOJIb30BATh
METOJIOB OTEYECTBEHHOTO M | OTEYECTBEHHBIN u
MaTeMaTH4eCKOTro 3apyOeKHOTO OIbITa | 3apyOeKHBI ONBIT B
aHaM3a u|B obnactu | obnactu
MOJIEIMPOBaHMUS, €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX
BJIaJICCT TEOPETUIECKOTO U | TUCLUILIMH U | TUCIMILIHH "
(BBICOKHIT) | SKCIIEPUMEHTAIBHOTO MTUIIEBBIX TTUIIEBBIX
HCCIICIOBAHUS OMOTEXHOJIOTHH, OMOTEXHOJIOTHI,
TIPUMEHEHHS MIPUMEHSTh METOJIBI
METOJIOB MaTEeMaTHIECKOTO
MaTeMaTHIEeCKOTO aHanmm3a "
aHau3a U | MOJEIUPOBAHUS,
MO/JICITUPOBAHHUS, TEOPETHYECKOTO u
TEOPETHYECKOTO M | AKCIIEPUMEHTAJIBHOTO
SKCIEPUMEHTAIBHOTO | HUCCICAOBaHUA
HCCIIeIOBAHUS
OITK-3 OTEUECTBEHHbBIC Y | 3HaHUE ¢usnko- | crocoOHOCTh nate | 45-64
CHOCOOHOCTBIO 3apyOeKHbIE XUMHUUYECKHX XapaKTEPUCTUKY
WCTIONB30BaTh 3HAHUS] JOCTIDKEHUS B | aCICKTOB  KapTHUHBI | COBPEMECHHOW
0 COBpPEMCHHOM €CTeCTBCHHOHAYYHOM MHDA, ¢usudeckoil  KapTHHE
¢u3ndeckol KapTUHE| 3HAeT obmacTy, (u3nKO- | MPOCTPAHCTBEHHO- MHpa, PacKpEITH
MHpa, (TIOpOTOBBIH | XUMHUYECKHE AaCIEKTHI | BPEMEHHBIX CYITHOCTh
MIPOCTPaHCTBEHHO- YPOBEHB) KapTHHBI MHpa, | 3aKOHOMEPHOCTEH, MIPOCTPAHCTBEHHO-
BPEMEHHBIX MIPOCTPAaHCTBEHHO- CTPOCHUS BEIECTBA BPEMEHHBIX
3aKOHOMEPHOCTSIX, BPEMEHHBIX 3aKOHOMEPHOCTEH,
CTPOCHHH  BEIIECTBA 3aKOHOMEPHOCTEH, CTPOEHHS BEIECTBa
JUTSE TOHUMAaHHUS CTPOEHHUS BEIECTBA
OKpYIKalolIero Mupa u UCIIOJIb30BaTh B | yMEeHHE NpHMEHEHUs | CHOCOOHOCTD 65-84
SBJICHUI IPUPOIbI obnactu TUILEBBIX | 3HAHUH O | IpUMEHATh 3HAHUS O
OMOTEXHOIOTHI COBPEMEHHOI COBPEMEHHOMN
3HAHMS O COBpEMEHHOW | Qu3mveckol KapTHHE | GU3NYIECKOW KapTHHE
¢usnveckoil  KapTHHE | MEpa, MUpa,
yMeeT MHpA, MIPOCTPaHCTBEHHO- MIPOCTPAaHCTBEHHO-
(mpoxBUHY | POCTPAHCTBEHHO- BPEMEHHBIX BPEMEHHBIX
TBIN) BPEMEHHBIX 3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA | CTPOCHUHM  BEIIECTBA
CTPOCHHH BEIIECTBA JUIs MMOHUMAHHS | JUIS TTOHUMAHUS
OMOTEXHOJIOTUUECKUX | OMOTEXHOJIOrHYECKUX
TPOLIECCOB U | TPOLIECCOB U SIBJICHUU

SIBIICHUU




HaBBIKAMU BJIAZICHUE HABBIKAMHU | CIIOCOOHOCTH 85-100
HCTIOIb30BaHUS HCTIOJIb30BAHUS B | CAMOCTOSITEIBHO
nHdopmanuu 0 | OMOTEeXHOJOTUYECKHX | MCHOJB30BATh B
COBPEMEHHOU MIPOU3BO/ICTBAX OMOTEXHOJIOTHIECKUX
¢dusnyeckoil KapTHHE | 3HAHWH 0 | IpOM3BOJICTBAaX 3HAHUS
Mupa, COBPEMEHHOU 0 COBpPEMEHHOU
MIPOCTPaHCTBEHHO- ¢usnveckoil kapTuHe | QU3NYECKON  KapTHHE
BIazeeT BPEMEHHBIX Mupa, Mupa,
(BBICOKHIA) | 3aKOHOMEPHOCTSIX, MIPOCTPAaHCTBEHHO- MPOCTPAaHCTBEHHO-
CTPOCHHH BEIICCTBA BPEMEHHBIX BPEMEHHBIX
3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSIX,
CTPOCHHM BEIECTBA | CTPOCHHH  BELIECTBA
JUIS MOHUMAHHUS | JJIsI MMOHUMAaHUSI
OMOTEXHOJIOTUUECKUX | OMOTEXHOJIIOTHYECKUX
MIPOLIECCOB U | IIPOLIECCOB U SIBICHUI
SIBJICHUH
I[IK—2 crnocoOHOCThIO OCHOBHBIE 9Tanbl | 3HAHHE OCHOBHBIX | CHIOCOOHOCTH nath | 45-64
K peamu3audd H MIPOMU3BOJICTBA 9TAIOB MPOMU3BOJICTBA | XapaKTEPUCTHKY
YIPaBJICHUIO (epMEeHTHBIX (hepMeHTHBIX OCHOBHBIM JTanam
OMOTEXHOJIOTUYECKH NpenaparoB, METOJbI | MMpernapaTroB, METOIOB | NPOU3BOJICTBA
MU IIPOLIECCaMu HMMOOUITU3AIINT MMMOOHUITU3AIINT (bepMEeHTHBIX
S (epMeHTOB, OCHOBHbBIE | (DepMEHTOB, Mpenaparos, MeTOAaM
(noporoBsii 9Tambl  MPOU3BOJICTBA | OCHOBHBIX 9TANoOB | UMMOOHIH3AIUH
ypoBeHb) OUOTEXHOJIOTUUECKIX MIPOU3BOJICTBA (hepMEHTOB, OCHOBHBIM
MIPOIyKTOB ¢ | OMOTEXHOIOTHYECKUX | TANOB  MPOU3BOJCTBA
MIPUMEHCHUEM HPOJIYKTOB ¢ | OMOTEXHOJIOTHYECKUX
(hepMEeHTHBIX NPUMEHEHUEM MPOJIYKTOB c
Ipenaparos (hepMeHTHBIX MIPUMEHCHHUEM
npenapaToB (bepMEHTHBIX
npenaparoB
NPOBOJUTH  MPOILECC | yMEHHE  MPOBOIUTH | CIOCOOHOCTH 65-84
HPOU3BOJICTBA HPOLIECCHI y4acTBOBAaTh B
(hepMeHTHBIX MIPOU3BOJICTBA nporeccax
penaparos u | depmeHTHBIX MPOU3BOJICTBA
yMeeT OUOTEXHOJIOTHUECKUX penaparos U | GpepMeHTHBIX
(npoABUHY | MPOIYKTOB ¢ | buoTexHOMOrMYECKUX | MPENaparoB u
TBIN) MPUMEHEHUEM MPOJIyKTOB ¢ | OHOTEXHOIOTMYECKUX
(hepMeHTHBIX MIPUMEHEHUEM MPOJIyKTOB c
npenapaToB (hepMEeHTHBIX MIPUMEHEHHUEM
npenapaToB (epMEeHTHBIX
NpenaparoB
HaBbIKAMHU TPOBEJICHUS | BJIaJCeHUE HaBBIKAMH | CIOCOOHOCTH 85-100
npotiecca MIPOBEICHUS U | CaMOCTOSITEIILHO
MIPOU3BOJICTBA KOHTpOJISL TPOLIECCOB | MPOBOIUTH u
(hepMeHTHBIX MIPOU3BOJICTBA KOHTPOJIUPOBATh
IpernapaToB U | epMeHTHBIX TIPOLIECCHI
— OMOTEXHOJIOTUUECKUX IIpenaparos W | IPOHM3BOJCTBA
(BbICOKM) IIPOJIyKTOB ¢ | OMOTEXHOIOTHYECKUX | (DePMEHTHBIX
MIPUMEHCHHEM MPOAYKTOB ¢ | mpenapaToB u
(hepMEeHTHBIX MIPUMEHCHHEM OMOTEXHOJIOTHYCCKIX
IpernapaToB (hepMeHTHBIX MIPOJIyKTOB c
penaparos MIPUMEHCHUEM
(hepMEeHTHBIX
penaparos
IIK-3 TrOTOBHOCTBHIO KJIaCCU(UKALIUIO U | 3HaHUE CIOCOOHOCTh PacKpeITh | 45-64
OLICHUBATh CBOMCTBa CBIPbSl, | KIacCUPUKAMK  H | CYTh
TEXHHUYECKHE - MaTepHaioB U | CBOWCTB CBIPBSI, | OMOTEXHOJOTHYECKUX
cpezcTBa (HoporoBsIit obopyoBaHust MaTepHaioB U | METOJIOB,
TEXHOJIOTUHI c yPOBCHB) OMOTEXHOJIOTUUECKUX 00opyoBaHus OXapaKTepH30BaTh
y4eToM TIPOU3BO/ICTB; OMOTEXHOJIOTUUECKUX | CBOWMCTBA CBIPbS,
9KOJIOTMYECKUX CYIIHOCTb TIPOU3BOJICTB MaTepHaJioB u
TIOCJIC/ICTBUI nux OMOTEXHOJIOTHUECKHUX o0opyznoBaHus




MIPUMEHCHHUS METOJIOB OHOTEXHOJOTHYECKHX
MIPOU3BOJICTB
OIICHMBATh  CBOWCTBA | YMCHHE  OIICHUBATh | CIIOCOOHOCTH 65-84
CBIPbsl, MAaTCPUAIIOB M | CBOMCTBa CBIPbsI, | OIICHUBATh  CBOCTBa
obopyoBaHust MaTepHaioB U | CHIpbs, MaTEpPHAIOB U
OMOTEXHOIOTHIECKUX 00opyIoBaHUSA obopynoBaHus
yMeeT MIPOU3BOJICTB, OMOTEXHOJIOTHYECKHX | OMOTEXHOIOTHYECKUX
(npoaBUHY | GHOTEXHOJOTMYECKUX MIPOU3BOJICTB, MPOU3BOJICTB,
THI) METOJIOB C yYeTOM | OMOTEXHOJOTHYECKHE | OMOTEXHOIOTHYECKHUX
9KOJIOTHYECKHUX METO/bI C Y4YeTOM | METOJOB C  Y4eTOM
MOCIIEACTBHI HX | KOJOTHYECKUX 9KOJIOTHUECKHX
MIPUMCHCHHUS MOCIIEACTBHI WX | TOCIEACTBHIMA ux
MPUMCHCHHUS MPUMEHCHUS
HaBBEIKAMH BIIAZICHHE HaBBIKAMH | CIIOCOOHOCTH 85-100
MPUMCHCHUS  CBIPbS, | IPUMCHEHHUS CBIPbS, | IPUMCHSATh B YCIOBHAX
MaTepHaoB U | MarepuaioB U | OMOTEXHOJOTHYECKHX
000py10BaHUs 000pyIOBaHUS MPOU3BOJCTB  CBIPHE,
—— OHOTEXHOJIOTHUECKUX OMOTEXHOJIOTHYECKHUX | MaTepHAIB,
(BbICOKM) MIPOU3BOJICTB, MIPOU3BOJICTB, obopynoBaHue u
OHOTEXHOJIOTHUYECKHUX OMOTEXHOJIOTHYECKH | METOJBI €  y4YeTOM
METOJIOB € YYETOM | MH  METOJAMH  C | DKOJOTHYECKHX
9KOJIOTHYECKHUX YYETOM MTOCIIEACTBHM
MTOCIIENCTBUI 9KOJIOTHYECKHUX
TOCTIEICTBUN
[IK-7 crocoGHOCThIO OCHOBHBIE 3HaHHE OCHOBHBIX | CIIOCOOHOCTH PAacKphITh | 45-64
CHCTEMaTH3UPOBATh TEXHOJOTHUECKHE TEXHOJOTHUECKHX CyTh OCHOBHBIX
" 00001maTh JTaITbI 3TaIoB TEXHOJIOTHYCCKUX
nHpopmanuio mo | >hact .| OnoTexHomOrMYEeCKOro | OMOTEXHOJIOMYECKOT | ITANOB
(hopMHUPOBAHHUIO u (noporose1i TPOM3BO/ICTBA, €ro | 0 MpPoU3BOACTBA, €ro | OMOTEXHOJIOTHYECKOTO
HCITIOJIE30BaHUIO ypoBeH®) OpraHu3aIHIo U | opraHuzanuu U | POU3BOJCTBA, €ero
pecypcoB pecypcebl pecypcoB OpraHu3anuu u
NPEANPUSATHS pecypcoB
MIPOBOIUTH yYMEHHE TUIaHUPOBATh | COCOOHOCTh 65-84
TEXHOJIOTHUECKHE u MPOBO/UTH | IUIAHUPOBATh  paboTy
STaIBI TEXHOJIOTHUECKHE OHOTEXHOJIOTHUECKOTO
OMOTEXHOJIOTMUYECKOTO | dTarbl MPOU3BOJICTBA c
MIPOU3BOJICTBA ¢ | GHOTEXHOJOTMYECKOT | yY4EeTOM  OpraHU3aluu
yMeeT YY4EeTOM OpraHH3allid | O MPOHM3BOJACTBA C | MPOM3BOACTBEHHOI'O
(MpoaBUHY | MPOU3BOACTBEHHOIO YYETOM OpraHU3aIMK | MpoIiecca MPEANPHUITHS
TBIN) npoliecca NPEeANPUATHS | POU3BOACTBEHHOTO | W CHUCTEMHOTO
u CHCTEMHOI0 | mpoiiecca HCIIOJIB30BaAHUS €ero
UCIOJIb30BaHMUS €ro | mpeanpusThs U | pecypcoB
pecypcoB CHUCTEMHOT'O
HCIIOJIb30BAHUS €0
pecypcoB
HABBIKAMH TIPOBEACHUS | BIAJICHHE HABBIKAMU | CIIOCOOHOCTH 85-100
TEXHOJOTHUECKHUX MIPOBEACHUS OpraHU30BaTh
JTaroB TEXHOJOTHUECKHUX MIPOBE/ICHUE
OMOTEXHOJIOTMUECKOTO | ITaroB TEXHOJIOTHYECKHUX
MIPOU3BOJICTBA C | OMOTEXHOJOTHYECKOT | JTaroB
—— YY4EeTOM OpraHHW3alid | O MPOM3BOJACTBA C | OMOTEXHOJOTHYECKOTO
(BbICOKMi) MTPOU3BOICTBEHHOTO YYeTOM OpPTraHW3aIH | IPOU3BOJICTBA c
mporecca IPEANPHUITAS | IPOU3BOJACTBEHHOIO | YYETOM  OpraHM3aI[df
u CHCTEMHOI0 | mpoiiecca MIPOU3BOICTBEHHOTO
HCITOIE30BaHMS €ro | mpeanpusTHs W | mporecca MpeanpusTHsI
pecypcoB CHUCTEMHOT'O u CHUCTEMHOTO
HCIIOJIb30BAHHUS  €r0 | HCIOIb30BaHUS ero
pecypcoB pecypcoB
TIK-9 BJIaJICHUEM OCHOBHBIE 3HaHWE OCHOB | CIIOCOOHOCTH nare | 45-64
OCHOBHBIMH 3Haetr .| rexnonornueckue TEXHOJIOTHH XapaKTEPUCTUKY OCHOB
MeToIaMu u (moporospiit STambl  MPOW3BOJCTBA | MPOM3BOICTBA TEXHOJIOTHH
pUeMaMu YPOBCHD) (hepMEeHTHBIX (hepMEeHTHBIX (hepMEHTHBIX




TIPOBECHUS TpernapaToB; CBOWCTBa | MpenapaToB; CBOWCTB | MpemapaTroB; CBOWCTB
IKCICPUMCHTATBHBIX MTOJTUMEPHBIX MTOJTUMEPHBIX MOJTMMEPHBIX
UCCIICIOBAaHUI B HOCHUTEIIEH, HOCHUTEICH HOCHUTEIeH
cBOCH MPUMCHSIOIIUXCS IS | TPUMCHSFOIIUXCS IS | IPUMCHSIONIUXCS  JUIS
npodeccCHOHANIBEHOMN AMMOOHITU3AIIH UMMOOHITU3AIIH UMMOOITU3AIIH
obmnactu (dbepMeHTOB,  METOIBI | (JEPMCHTOB, OCHOBHI | ()EPMECHTOB, OCHOB
AMMOOHITU3AIIH UMMOOHITU3AIIH UMMOOITU3AIIH
(epMeHTOB; CBOWCTBa | ()EpMEHTOB,; (epMeHTOB;  CBOWCTB
HMMMOOMITH30BAHHBIX CBOWCTBa MMMOOWITN30BaHHBIX
(depMeHTOB AMMOOMIN30BAHHBIX | (DePMEHTOB
(hepMeHTOB
BEIIETATE  (DEPMEHTHI | yMEHHUE BBIJEIATE | CIIOCOOHOCTE BBIAEIATH | 65-84
u3 TIPUPOAHBIX | WHINBUAYaIbHBIE (bepMeHTHI u3
00BEKTOB, TPOBOAUTH | (PEPMEHTHI U3 | MPUPOIHBIX OOBEKTOB,
ux OYHUCTKY, | TIPUPOIHBIX MIPOBOJTUTH 17
OIIpeAeATs OOIIyI0 ¥ | OOBEKTOB, IPOBOJIUTH | OUYHUCTKY, OIPEIEISATh
YACTbHYI0 aKTUBHOCTh | HX OYHCTKY, | OOLIyI0 U YAEJIbHYIO
(epMeHTOB c | ompenensath OOIIyHO | aKTHBHOCTH
UCIIOJIb30BaHHEM u yIenbHyto | hepMeHTOB c
Pa3IHYHBIX ~ METOIOB | AaKTUBHOCTH HCTIOJIE30BaHUEM
KOJIMYECTBEHHOTO (bepMeHTOB C | pa3sNMYHBIX  METOJOB
aHamu3a,  MPOBEPATH | MCIIOIH30BAHHEM KOJIMYECTBEHHOT O
3¢ PEKTHBHOCTD pa3IMYHBIX METONOB | aHANW3a,  IMPOBEPSTH
HCTIOB3YEMBIX KOJIMYECTBEHHOTO 3¢ PEKTHBHOCTD
MIPUEMOB BBIACTICHUS C | aHAHM3a, MPOBEPATH | MCIOIB3yEMbIX
y4eTOM  BBIXOJa 4 | 3QPEKTHBHOCTH MPUEMOB BBIICIICHUS C
CTCTICHH YHCTOTHI | MCIOJIB3YEMBIX y4eTOM  BBIXOJa H
yMeeT MOJTyYaeMbIX NPUEMOB BBIJICTICHUS | CTEIICHH YUCTOTHI
(mponBuHy | mpemapartos; C YYETOM BBIXOJa W | MOJYYaeMbIX
TBIN) OMpPENeNIATh OCHOBHBIC | CTEICHU YHCTOTHI | MPEMaparos;
KHHETHYECKUEC MOy 9aeMbIX OTIpEeNeNATh OCHOBHBIC
ITOKa3aTeln MpernapaTos.; KHHETHYCCKHUE
(hepMeHTaTUBHOM OTIpEeNIeNATh MoKa3aTein
peaxknyu, WMCCIeNoBaTh | OCHOBHEBIE (hepMeHTaTUBHOM
3aBHCUMOCTh KHHETHYECKHUEC peaxIuu, WCCIeIoBaTh
AKTUBHOCTH MTOKa3aTeln 3aBHCHUMOCTH
(bepmMeHTOB ot | hbepMeHTaTUBHOM aKTUBHOCTH
napaMeTpoB cpensl, | peakuuwy, (dbepMeHTOB oT
THIA cybcrparta, | MccienoBaTh rapameTpoB cpebl,
PUCYTCTBHSI 3aBHCHUMOCTh THUIA cyoOcrpara,
HHTHOUTOPOB AKTUBHOCTH MPUCYTCTBUS
(bepmeHTOB OT | UHTUOUTOPOB
mapaMeTpoB  Cpebl,
TUIA cybOcrpara,
MIPHUCYTCTBUS
HWHTHOUTOPOB
HaBBIKAMH BJIaJIEHUE HAaBBIKAMHU | CIIOCOOHOCTH 85-100
HCTIOIBb30BaHUS HCTIOJIb30BaHUS HCTIOJIE30BaTh
COBPEMEHHOTO COBPEMEHHOT'0 COBpPEMEHHOE
1a60paTOPHOTO n1a6opaTopHOTO nabopaTtopHoe
obopynoBaHus 1 | 000pyaoBaHUS u | obopynoBaHue 1
mpubopoB, a Takke | mpuOOpOB, IpuOOPHI,
MIPOrPaMMHOTO MIPOrPaMMHOTO MIPOrPaMMHOE
BraeeT obecrieueHus st | obecrieueHus It | obecrieueHue It
.. | pacmudpoBku u | pacumppoBKH u | pacui(ppoBKH U
(BBICOKHIA)
00paboTKH 00paboTKn 00paboTku
IKCICPUMCHTATBHBIX IKCICPUMCHTAIBHBIX | SKCICPUMECHTATBHBIX
JTAHHBIX 0 | JaHHBIX 0 | IaHHBIX O
(epMeHTaTUBHOM (epMeHTaTUBHOMN (epMeHTaTUBHOI
AKTUBHOCTH U | aKTHBHOCTH U | aKTUBHOCTH U
KHHETHYECKUX KHHETHYECKUX KHHETHYECKIX
XapaKTepUCTHKAX XapaKTepUCTHKAX XapaKTepUCTHKAX
(hepMeHTOB (hepmMeHTOB (dhepMeHTOB




[NIK-17 cmoco6GHOCTH
pa3pabaTbIBaTh
OCHOBHBIC JTarbI
OMOTEXHOJIOTUIECKOT
0 mporecca

0COOEHHOCTH 3HAHKE OCHOB | CIIOCOOHOCTH nate | 45-64
IUTAHUPOBAHHUS IUTAHUPOBAHHUS XapaKTePUCTUKY
9KCIICPUMCHTA, IKCIICPUMCHTA, JTanaMm IUIAHHUPOBAHUS
OCHOBHEIX 9TAIoB | METOIOB OHMOTEXHOJIOTHUYECKHIX
OMOTEXHOJIOTUYECKOTO | KPUTHYCCKOTO 9KCIICPUMCHTOB,
3HAET MIPOU3BOJICTBRA, aHanu3a, OICHKH W | XapaKTepU30BaTh
(ToporoBsIii| BemeHUs HAY4YHO- | peIeHUs METO/IbI penieHust
YPOBEHB) HCCIIENOBATEIBCKOM HCCIIENOBATEIbCKUX HCCIIENOBATEILCKAX U
ESITENHHOCTH " MPaKTUIECKUX | MPAKTHYECKUX  3a/ad,
00paboTkn u | 3amad, HAy4YHO- | HAy4YHO-
NIPEACTABICHUS HUCCIEI0OBATEILCKON HUCCIIEIOBATEIHCKON
TTOJTyYSHHBIX EITENLHOCTH IESTEILHOCTH
pe3yJIbTaToOB
IUIAHUPOBATh yMEHHE TPOBOJIUTH | CIIOCOOHOCTH 65-84
9KCIICPUMCHT, HAYYHBIN MPOBOJIUTHE  HAyYHBIN
00pabaThIBaTh, IKCIICPUMEHT, 9KCIICPUMEHT,
CHCTEeMaTH3UpOBaTh U | 00paboTKy u | oOpabaThIBaTh "
Hpe}lCTaBHHTL Hpe}ICTaBHeHI/Ie Hpe[[CTaBH)ITI)
yMeCT HOJ'Iy‘-IeHHLIe HOHy‘IeHHLIX l'[OJ'Iy‘IeHHbIe
(nposHHy pe3yIbTaTHI pe3yIbTaTOB; pE3yIBTATHI, pa60TaTE,
T paboTats f C Haquo—TexVHqucxon
HAYYHO-TEXHHYCCKOH | WHpOpManuei,
nHpopManuei B | MCIIOJIb30BaTh
00JacTH  IHILEBBIX | OTEYECTBEHHBIN u
OHMOTEXHOIOTHI 3apyOCKHBI ONBIT B
obactu [UILEBBIX
OUOTEXHOJIOTHIA
TEXHUKOM BIIAJICHUE TEXHUKOM | CrIOCOOHOCTH 85-100
HHaHI/IpOBaHI/Iﬂ HHaHI/IpOBaHI/IX HﬂaHI/IpOBaTb
IKCIICPUMECHTA, JKCIICPUMECHTA, 9KCIICPUMEHT,
0b6paboTku n | 06paboTKu u | oOpabaTbIiBaTh u
MIpeCTaBICHUS MIPEICTaBICHUS MIPECTaBIATh
MTOJTYYCHHBIX TTOJTYYCHHBIX MOy YCHHBIC
— pe3yIBTaTOB; pe3yIbTaTOB; pe3yIbTATHI;
(BbIcoKHii) OCHOBHBIMH METOJIAMH | OCHOBHBIMH MPUMEHATh OCHOBHBIE
" MpreMaM# | METOIaMU U | METOABI W  TIPUEMEI
MIPOBEACHUS TpreMaMu MIPOBEICHUS
3KCHepI/IMeHTaJ'H)HbIX HpOBeI[CHI/Iﬂ 3KCHepI/IMeHTaHBHI)IX
I/ICCJ'Ie}IOBaHI/Iﬁ B 3KCHepI/IMeHTaHLHBIX I/ICCJ'IC,E[OBaHI/Iﬁ B
obJlacTu MMUALIEBLIX | MCCaeaoBaHUI B | obyactu MUIIEBBIX
OMOTEXHOJIOTHI obmacTu MMUIIEBLIX | OMOTEXHOIOTHHA
OMOTEXHOJIOT U

MeToauveckue peKOMEHAANNH, ONIPeAeAI0Iue NPoueIypbl OlleHUBAHUSA

Tekymas

pe3yabTaToB OCBOCHHUSA TUCHHUIIJIMHBI
Telcymaﬂ arrecragus CTyA€HTOB

aTTecranusa

CTYJICHTOB

I10

TUCIUILINHE

«MHxeHepHas

OH3UMOJIOIUA» ITPOBOAUTCA B COOTBCTCTBHMHM C JIOKAJIbHBIMH HOPMATHUBHBIMU

aktamu JIBOVY u sBusercs o0s3arenbHON. Tekymias arrecTanus Mo JUCIUILIMHE

«HxeHepHas 3H3UMOJIOTHUS» MPOBOJIUTCA B POpME KOHTPOJIBHBIX MEPOMPHUSTUI

(3amuTHI MpaKTUYECKOW/TabopaTopHOl paboThI, pedepara, cce, TECTUPOBAHUA)

I10

OLICHHUBAHHIO (i)aKTI/I‘{eCKI/IX

pE3ynbTaTOB

oOyueHus

CTYACHTOB

)51




OCYILECTBIISIETCS ~ BeaymuMm  mpenogaBaresneM. OObeKTamMH  OIICHUBAHUS
BBICTYIIAOT:

- ydeOHas MUCIMIUIMHA (AaKTUBHOCTh HA 3aHATHIX, CBOCBPEMEHHOCTH
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCENIAeMOCTh BCEX BUIOB 3aHATHN IO
aTTECTyEeMOM JUCHUILINHE);

- CTETIEHb YCBOCHHUS TEOPETUUECKUX 3HAHUM;

- YPOBEHb OBJIQJICHHS MPAKTHUYECKUMH YMEHHUSMH W HaBBIKAMHU I10 BCEM
BUJIaM y4eOHOI paboThI;

Pe3yJIbTaThl CAMOCTOSATEIILHOU PaOOTHI.

[To kaxxaoMy OOBEKTY JaeTCs XapaKTePUCTHKA IMPOIEAYp OICHUBAHUS B
MPUBSI3KE K UCTOJIb3yEMbIM OLICHOUHBIM CPEJICTBAM.

[Ipu peanuzarnuu oGpa3oBaTeIbLHOMN MIPOTPAMMBI UCIIOIB3YIOTCS CIEIYIONINE
BUJIBI U (DOPMBI TEKYIIIEH aTTeCTALNU:

IIP 1- TecT;

IIP 3 — acce;

ITP 4 — pedepar;

[1P 6- mpakTr4eckue padoThl.

OueHoYHbIE CPeCTBA JIsl TEKYIEel aTTecTaAlluu
TecToBBIC 3a1aHUA

BAPHUAHT 1

1. Yto Takoe MHKEHEpHAasi SH3UMOJIOTHS?

a. OTo o0nacTb OMOTEXHOJOTHH, KOTOpas codyeTraeT B cebe JOCTHXKEHHS OUOXMMHH,
MOJIEKYJISIPHOM OMOJIOTHH, YJH3UMOJIOTHH M XUMUYECKOU TEXHOJIOTHH.

0. DOTO Hayka O XMMHYECKOM COCTaBE YXKUBBIX KJIETOK M OPTaHW3MOB H O JISXKAIIUX B
OCHOBE WX KU3HEJEATCIIbHOCTH XUMHUYECKHX TIPOIeccax.

B. DTO KOMITJIEKC OMOJIOTHYSCKHUX HAYK, H3yUJaONUX MEXaHU3MbI XpaHEHUs, TIepeIaun |
peanu3anuy reHeTUYecKo nHopMaluu, CTpoeHue U (HYHKIIUU HEPETYISIPHBIX OMOMOIMMEPOB.

r. DOTO TpUKIaIHas HAyKa O MPUMEHEHHH B TEXHUYECKUX YCTPOMCTBaX M CHUCTEMax
MPUHIIMIIOB OpTaHW3aIlui, CBOWCTB, PYHKIMI W CTPYKTYp KHBOW MPHUPOABI, TO €CTh (HOopMbI
JKUBOTO B MIPUPOJIE M UX MPOMBIIIIICHHBIC aHAIOTH.

2. UTO 13 HIKETIEPEUUCICHHOTO HE SIBJISETCS 1EIIMU WHKEHEPHOU SH3UMOJIOTUH?
a. IlomydeHnne HOBOTO MPOYKTA.



0.

H3ydyeHue ChIppeBBIX MNpPOOJIEM, BHJIOB U HCTOYHUKOB DHEPIUM, MPUMEHSEMBIX B

XUMHUYCCKUX IMTPONU3BOACTBAX.

B.
TI.

¥ ove W

TI.

VYiyuiieHne KayecTBa yKe UMEIOIIUXCS IPOAYKTOB.
ViyuiieHne TEXHUKO-?PKOHOMUYECKHUX [TOKAa3aTelel [0 CPaBHEHUIO C aHAJIOTaMHU.

KaxkoBo crpoenue hepmeHTOB?

®epMeHTHI MOTYT COCTOSATH TOJIBKO U3 OCTATKOB AMUHOKHUCIIOT.

®epMeHTHI MOTYT COZEpPKAaTh TOIBKO IPYIIbI HEOETKOBOIl MPUPOIBIL.

@DepMEeHTHI COCTOSAT U3 TIIMLEPUHA U OCTATKOB KHUPHBIX KUCIOT.

®DepMeHThI MOTYT OBITh KaK OJHOKOMIIOHEHTHBIE TaK MU MHOTOKOMIIOHEHTHBIC, T.C.

MOTYT COAEP>KaTh KaK TOJIBKO OCTaTKM aMUHOKHUCIIOT, TaK U TPYIIbI HEOETKOBON MPUPOJIBL.

4.

Ecin B coctraB (epMeHTa BXOIUT HEOPTaHMYECKOE BEIIECTBO, HANPUMEDP HOHBI

MCTAJIJIOB, TO KaK B IAHHOM CJIy4ac 6yz[eT Ha3bIBATHCs JaHHAA I'pyIIIia HeOEIKOBOI HpI/IpOI[bI?

a. Monnas rpynma

6. Kopanentnas rpymnmna

B. [Ipocrernyeckas rpyrra

r. ['nmuko3uanas rpynna

5. BeiOepuTe nMpaBMIIbHYIO XapaKTEePUCTUKY TPOCTETHUECKOU IPYTIIHL:

a. OHa HeoTAenuMa oT OEJIKOBOM YacTH.

6. Ona nerko otnensercss OT OEJIKOBOM YacTM M HE CIOCOOHAa CaMOCTOSATENBHO
CYILLIECTBOBATb.

B. OHa Jerko otnaensercs OT OeNKOBOW YacTM U CIIOCOOHAa CaMOCTOSITENBHO
CYILLIECTBOBATb.

r. Huuero u3 BeIlIenepeynciIeHHoro.

6. KakoBo anpTepHaTHBHOEC HANMEHOBAHHE OCIIKOBOM YacTu epMeHTa?

a. XosopepMeHT

6. Kodaxkrop

B. DH3UM

r. AnodepmeHt

7. Kaxkoe BnusiHHE OKa3bIBaeT q00aBOYHas rpynmna Ha GpepMeHT?

a. Omna nmemaer 0enKOBYIO 4yacTh ¢epMmeHTa Oosee ysA3BUMON K JIEUCTBHUIO Pa3IMIHBIX
peareHToB.

6. Omna nectaOuian3upyeT BCIO MOJIEKYITy (hepMeHTa.

B. OmHa crabunusupyeT OCNKOBYIO 4YacTh W JieJlaeT €€ MEHee YSI3BHUMOW K JEHCTBUIO

JEHATYPUPYIOLINX areHTOB.

T.

8.
a.

I[063B0‘-IH8.}I rpyI1ia HC OKa3bIBACT 3daMCTHOI'O BIIMAHUSA HA (bepMeHT.

Yro Ttakoe cyOCTpaTHBIHN LIEHTp MpocToro pepmenra?
DTO coueTaHWEe HECKOJIBKHX OCTaTKOB aMHHOKHCIIOT, KOTOpPBIE PpacCIIOOXEHBI Ha

Pa3HBIX y4YacTKax HOHI/IHGHTHI{HOﬁ LOCITH.

0.

OTO0 y4acTOK, KOTOPBI OTBETCTBEHEH 3a CBA3BIBAHME CyOCTpara.



B. OTO Ta €ro 4acTh, K KOTOPOH NIPHCOCTUHSAETCA CyOCTpaT M OT KOTOPOH 3aBUCST
KaTaJUTHYECKHUE CBOMCTBA pepMeHTA.
r. Hudero u3 BollenepeurncaeHHoOro.

9. Yro Takoe KaTaIUTHYECKUH IIEHTp dhepMeHTa?

a. JTO CcOYeTaHWE HECKOJbKHX OCTaTKOB aMHUHOKHCIIOT, KOTOPBIC PACIIOJIOXKEHBI Ha
pa3HBIX yYacTKaX MOJIHMIICHITHIHON IETTH.

0. DTO yyacTOK, KOTOPBII OTBETCTBEHEH 3a CBSI3bIBaHUE CyOCTpaTa.

B. JOTO yYacTOK MOJEKyJbl (epMeHTa, B pe3yibTare MPHCOCIUHEHUS K KOTOPOMY
KaKoro-1100 HU3KOMOJIEKYJIIPHOTO BEIISCTBA MPOUCXOAUT U3MEHEHUE TPETHYHOH CTPYKTYPHI
(dbepMeHTa U COOTBETCTBEHHO U3MEHEHUE €T0 AKTHBHOCTH.

r. Huuero u3 BeIenepeynciIeHHOTO.

10. Ha xakoe KOJWUYECTBO KJIacCOB, COIJIACHO COBPEMEHHOM KJIacCH(HUKAIIHH,
MOAPa3ACIAOTCS (PePMEHTHI?

a. 7

6. 10

B. 6

r. 4

11. Kakoii kitacc GepMEHTOB KaTATH3UPYET BHYTPUMOJICKYJIIPHBIC TIEPECTPOHKH?
a. Tpancdepass
0. Jluassl
B. I'mapomnassl
r. M3omepasbl

12. Kakoe KOMMYECTBO WHJEKCOB TPUCBaMBAETCS (EPMEHTY COTJIACHO  CHCTEME
MHJEKCUPOBaHUs?

a. 5
0. 4
B. 3
r. 6
13. C nomoripio Kakoro rnapaMmerpa CyIsaT 00 akTUBHOCTH (pepmeHTa?
a. Ilo ckopocTr pepMEHTATHBHOMN PEAKITUH.

0. Ilo koHnentpaiuu hepMeHTa

B. Ilo BpeMeHu peakuuu
r. Ilo HaMUYMIO HHTUOUTOPOB B PEAKIIMOHHOM Cpeie.

14. CyOcTparaMu pecTpHUKTa3, UCTIOIb3yEMbIX T€HHBIM HHKEHEPOM, SBIISIOTCS
a. l'omononucaxapu bt

0. ['erepononucaxapusi

B. HykiienHOBBIE KUCTTOTHI

r. benkn

1. [Tonucaxapuasl



15. NvMoOumm3anmsi  MENbIX  KJIETOK-TIPOAYIICHTOB  JIGKAPCTBEHHBIX  BEIIECTB
HepalMoHaJIbHA B Cllydae

a. BbICcOKO#1 1aOMIBHOCTH 1IENIEBOTO MPOAYKTA

0. Mcnonb30BaHus 11EI€BOT0 MPOAYKTA TOJIBKO B MHBEKIIMOHHON opme

B. BHYTpUKIIETOYHON JIOKAIU3aLMK LIEJIEBOrO IPOAYKTA

r. Beicokoii ruapopriibHOCTH 1IEIEBOT0 MPOIYKTa

1. Beicokoii ruipooOHOCTH 11EIeBOT0 MPOIyKTa

16. KosioHO4HBIH OHMOpeakTop 111 UMMOOMIM3ALMY LEIbIX KIETOK JOKEH OTJINYaThCS
OT peakTopa JUIsi IMMOOWIN3au (PEePMEHTOB

a. bosibIIMM TMaMeTpOM KOJIOHKH

6. OTBOZIOM Ta30B

B. bosniee OBICTPBIM JBMKEHUEM PACTBOPUTEIIS

r. @opMoil yacTULl HEPACTBOPUMOTO HOCUTEIIS

1. PazmMepaMu gacTuil HEpacTBOPUMOIO HOCUTENS

17. PerpounrubupoBaHre KOHEYHBIM MPOAYKTOM IMPH OHOCHHTE3e OHOIOTUYECKU
AKTHUBHBIX BEIIECTB — ATO MOJIaBIICHUE:
a. [locnennero gepmenTta B MeTabOIMYECKON TETIH
0. HaganmsHOTO hepMeHTa B METAOOIMICCKOM LICTTH
B. Bcex pepMenTOB B MeTabOIMUECKOM 1IETTH
r. Tpanckpunuuu
n. Tpancnsauuu

BAPUAHT 2

1. KakoBa 3aiaua HHKEHEPHOU SH3UMOJIOTHH?

a. BericHeHne (QYHKIIMOHAJIBHOTO, TO €CTh OWOJIOTHYECKOTO Ha3HAYeHUs BCEX
XUMUYECKUX BEIIECTB M (PU3UKO-XUMUUYECKHX TIPOIECCOB B JKMBOM OpraHM3Me, a TakKke
MEXaHU3M HapYIICHUS dTUX (PYHKIUN TP pa3HBIX 3a00JICBaHUSX.

0. U3ydyenne MexaHu3ma JEUCTBUS W BIMSIHHS JIEKAPCTBEHHBIX BEUIECTB HA OPraHbl U
CHCTEMBI OpraHu3Ma.

B. PazpaboTka  OMOTEXHOJNOTHYECKMX  TPOIECCOB, B  KOTOPHIX  HCIOIB3yeTCS
KaTaJUTHYECKOe JIeHCTBUE (PEepMEHTOB, BBIICICHHBIX M3 COCTaBa OMOJIOTMUECKUX CHUCTEM HIIU
HaXOJIAIINUXCSI BHYTPH KJIETOK, JIUIIIEHHBIX CITOCOOHOCTH PACTH.

r. Coueranne B €OUHOM TEXHOJOTHYECKON CHCTEME pPa3HOOOpa3HBIX XHWMHUYECKH
MIPEBPAIICHHH ¢ PU3NKO-XUMUYECKHUMH M MEXaHHUECKUMHU TIPOIIECCAMH.

2. Yto XapaKkTepHO AJIs peakuu (pepMeHTaTUBHOTO KaTaiau3a?

a. Beicokas >QQeKTUBHOCTb, CTporas M30MpaTeIbHOCTh M HANpPaBICHHOCTb JEHCTBUS,
cyOcTpaTHas cieuu(UIHOCTb, TOHKAs PETYJIISAIHA.

0. Tonbko cyOcTpaTHas cienu(pUIHOCTS.

B. Tosbko cTporast ”30MpaTeIbHOCT U HAIPABIEHHOCTH JCHCTBUSI.

r. Hugero u3 BbIIENEpEYHCICHHOTO.



Kaxk HaspiBaercs rpynmna HeOeTKOBOW MPUPOIBI, BXOASAIIAs B COCTaB (hepMEHTOB?
AnodepmeHT.

KodaxTtop.

IIpocreTnueckas rpynna.

XonodepMeHT.

O op w

4. Ecnu B cocTaB (pepMEHTa BXOJUT OPraHMYECKOE BELIECTBO, HAIPUMEP BUTAMUHBI, KaK
B JIaHHOM cilydae OyJleT Ha3bIBaThCs JaHHas TpyIa HeOeJIKOBOW MPUPOIbI?

a. Kodpepment

6. XonopepmeHT

B. Kodaxrop

r. IIpocrernueckas rpymnmna

5. BriOepuTe HEBEpHYIO XapaKTePUCTUKY KoepMeHTa:

a. KodepmeHT sierko otnensercs: OT OEIKOBO YacTH.

6. Kodbepmenr, Oynyuum oTAeneHHbIM OT amodepMeHTa, CIHOCOOCH CaMOCTOSITEIBHO
CYIIECTBOBATb.

B. KodepmeHT — 310 HEeoTaenmmas 4acth OEIKOBOK yacTu (hepMeHTa.

r. KodepmeHT — 3T0 opranndyeckoe BEemecTBo.

XosoepMEeHT — 3TO COBMECTHOE 00pa30BaHUE KaKUX JIBYX IrpyI ¢pepMeHTa’?
Heb6enkoBas yacth + koakrop

. AnodepmeHT + kodakrop

KodaxTop + kopepmeHT

[TpocreTnueckas rpymnmna + KopepMeHT

Jr e o

7. Uto Takoe akKTUBHBIN 1IeHTp pepmeHTa?

a. OTO Ta €ro 4actb, K KOTOPOM NpUCOETUHSETCS CyOCTpaT U OT KOTOpPOM 3aBUCAT
KaTaJUTHYECKHE CBOMCTBA (pepMeHTa.

0. DTO y4acTok, KOTOpBI OTBETCTBEHEH 3a CBA3BIBAHME CyOcTpara.

B. OTO COYETAHHE HECKOJIIBKUX OCTATKOB AMMHOKHCIIOT, KOTOPBIE PAaCIIOJIOKEHBI Ha
pa3HBIX y4acTKax MOJMIENTUIHON LENH.

r. OT0 y4acToK MOJeKyJbl (epMmMeHTa, B pe3yibTaTe NPUCOCTUHEHHUS K KOTOPOMY
KaKoro-1mb0 HU3KOMOJIEKYJISIPHOTO BELIECTBA NMPOUCXOAUT U3MEHEHHE TPETUYHON CTPYKTYpHI
dbepMeHTa U COOTBETCTBEHHO U3MEHEHHUE €ro aKTUBHOCTH.

3a cyeT KaKuXx CBsI3ed MPOUCXOAUT MPUKpEITIeHHe cyOcTpaTa K pepMeHTy?
W ckimrounTenbHO BOJOPOTHBIX

HCcKIIIounTEeIbHO HOHHBIX

TonpKko 3a cueT KOBAJICHTHOM CBSI3HU

3a cueT MOHHBIX U BOJOPOIHBIX.

A

©

UYrto Takoe ajutocTeprudecKkuii eHTp GpepmenTa?

a. OTO COYeTaHHE HECKOJIbKMX OCTAaTKOB aMHUHOKHCIIOT, KOTOpPBIE PpAacCHOJIOKEHbI Ha
pa3HbIX y4acTKax MOJIMUIENTUTHON HEenH.

6. DTo y4acToK, KOTOpBI OTBETCTBEHEH 3a CBSI3bIBaHHE CyOcTpara.



B. OTO y4YacTOK MOJEKyJbl (epMeHTa, B pe3yjbTaTe NPHUCOEAMHEHUS K KOTOPOMY
KaKoro-au00 HU3KOMOJIEKYJIIPHOTO BELECTBA NPOUCXOAUT U3MEHEHUE TPETHUYHOM CTPYKTYpbI
(epMeHTa U COOTBETCTBEHHO U3MEHEHHE €r0 aKTHBHOCTH.

r. Huuero u3 BbllIenepeynCIEHHOTO.

10. Kakoii kiacc (pepMEHTOB KaTaau3UpyeT MEePeHOC aTOMOB BOJOPOJIa, KUCIOPOJIa U
3JIEKTPOHOB OT OJTHOTO BEIECTBA - APyromy?

a. Tpancdepasbl

6. OkcunopeayKTassl

B. Jlurassl

r. M3omepassl

11. Ha ocHOBaHUU 4YE€ro CKJIaJbIBAETCS COBPEMEHHAs: HOMEHKJIATypa SH3UMOB?

a. Ha ocHoBe TpuBHaNbHON HOMEHKIATYpPbHI, Ha3BaHUM CyOCTpaTa + OKOHUYaHHUE -a3a,
peaxiuu, B KOTOPYIO BCTymnaeT (hepMEeHT + OKOHYaHHUE -a3a, Ha OCHOBE PAllMOHAIBHOTO HA3BAHUS
Y MH/IEKCUPOBaHUS (PEPMEHTOB.

6. TonpkO HAa OCHOBaHHH TPUBUAIBHON HOMEHKJIATYPBI.

B. ToJIbKO Ha OCHOBaHMHU J00aBJIEHUS OKOHYAHMS -a3a K HA3BaHUIO cyOcTpaTa WIH K
HAa3BaHUIO PEaKINH, B KOTOPYIO BCTyHaeT (epMEeHT.

r. TOJBKO COTTaCHO MHAEKCUPOBAHUIO (PEPMEHTOB.

12. Yto 03HauaIOT NEpBBIN 1 BTOPON MHIEKCHI B CUCTEME UHJIEKCUPOBaHUs (pepMEeHTOB?

a. Ilon moakmacc W mMOPAOKOBBIH HOMep (epMeHTa B JaHHOM O]l TMOJKIacce
COOTBETCTBEHHO.

6. Ilox moakiace M Kjaacc COOTBETCTBEHHO.

B. Kitacc u mogkiacc cOOTBETCTBEHHO.

r. Kiacc u nopsiakoBsiit HoMep epMeHTa B JAHHOM KJIacce COOTBETCTBEHHO.

13. Tpancdepasbl OCYIIECTBISIOT:

a. KaTtanns okuciIuTeIbHO-BOCCTAHOBUTEILHEIX peaKHI/Iﬁ

0. [lepeHOC PYHKIIMOHATBHBIX TPYIIIT HA MOJICKYJTY BOJIBI

B. KaTtanus peakiuii nprcoeIMHEHHS MO TBOWHBIM CBS3SIM

r. Katanus peakuuii nepeHoca QyHKIIMOHAIBHBIX TPYIII HA CyOCTpaT
1. Karanus ruipouTH4eckoro pacuieryieH sl CBs3ei

14. NmMmoOunm3anyst ”HIMBUAYATbHBIX (PEPMEHTOB OIPaHUYNBACTCS:
a. Bricokoil 1abunpHOCTBIO (pepMeHTa

6. Hannuuewm y hepmenTta kopepmenta

B. Hanmnuuem y gpepmenTa cyobequHMIL

r. [IpunaanexxHocThIO (hepMeHTa K rHApoIa3am

1. [TpuHaanexHoCThIO (hepMeHTa K JIUrazam

15. HWmmoOunuzarusi  MENbIX  KJIETOK-MIPOAYILIEHTOB  JICKAPCTBEHHBIX  BEIECTB
HEepalroHAIbHA B CITyJae:

a. BeICcOKoO#1 TaOMILHOCTH 1IEJIEBOTO MPOAYKTA (JIEKAapCTBEHHOTO BEIIIECTBA)

0. Mcrionb30BaHuUs 11€JIEBOTO TTPOAYKTA TOJBKO B MHBEKITMOHHOHN (hopme



B. BHYTpUKIIETOUHOM JTOKATH3aLUH 1IEJIEBOTO MPOAYKTa
r. BbIcOKoi1 ruipohmiIbHOCTH 1ENEBOT0 MPOIYKTa
1. Beicokoii rupodoOHOCTH 11e71eBOro MpoayKTa

16. Hemstmu wumMoOunm3amu (GEepMEHTOB B OHMOTEXHOJIOTUYECKOM IPOHM3BOJICTBE
SIBJITFOTCSL.

a. [ToBbIIeHNE YETbHOW aKTUBHOCTH

0. IloBrIlIEHNE CTAOMIILHOCTH

B. Pacmmpenue cybcrpaTHOTO CriekTpa

r. MHOTOKpaTHOE UCTIOIh30BaHUE

1. Bc€ nepeunicieHHoe

17. DxoHomMuueckoe IIPEUMYIIECTBO OMOTEXHOJIOIrMYECKOIO IIPOU3BOCTBA,
OCHOBAHHOT'O Ha UMMOOMJIM30BAHHBIX OMO000OBEKTaX, Mepe ]l TPAAULIUOHHBIM 00YCIOBIICHO:

a. MeHbIIUMHU 3aTpaTaMu TpyJa

0. bonee nemeBbIM ChIppeM

B. MHOTOKpaTHBIM UCII0JIb30BaHUEM OMOO0BEKTA

r. YCKOpeHHEeM IIPOU3BOJCTBEHHOIO ITpoliecca

1. CTabuIpHOCTEIO TTpoliecca

IIpumepHas TemaTuKa 3cce, pepepaTuBHbIX padoT
o aucuuIuvinie «HkeHepHast JH3MMOJI0T U

1.®u3uKO-XxUMHUUECKHE U OMOXUMUYECKUE 3aKOHOMEPHOCTH OMOKaTanu3a

2.CrocoObl  cTrabunm3anMd W pereHepanud  (GEepMEHTATUBHBIX CHUCTEM,
PUMEHSAEMBIX B OMOTEXHOJIOTUU

3.CTpyKTypHBIE M TEPMOAMHAMUYECKHE OCHOBBI (YHKIMOHUPOBAHUS
(EepMEHTOB B SKCTPEMaJIbHBIX YCIOBUAX

4. Vcnonbs3oBaHue OMOKaTaau3a B HayKe

5.CoBpeMeHHbIE TEXHOJIOTUYECKHE CXEMbI MHIyCTPUAIBHOTO OMOKaTaIn3a

6.IIpuHLIMITBI cO3MaHUs OMOKATAIN3aTOPOB C 33JaHHBIMU CBOMCTBaMU

7.CoBpeMeHHbIE  MH(POPMALIMOHHBIE  TEXHOJIOTMM, WCHIOJb3yEMbIE B
VH)XEHEPHOW SH3UMOJIOTUH

8.Hogeiiline AOCTHXKEHUS W TEPCHEKTUBbI  Pa3BUTHS  HMHXKEHEPHOM
SH3UMOJIOTUHU

9. Ucnonp3oBanue OMoKaTanus3a B MEIULIUHE

10. Ucmtonp3oBaHue OMOKaTaIN3a B TEXHUKE



11. Vicnonpk3oBaHue OMOKaTaaIn3a B MUILEBON MPOMBIIIUIEHHOCTH

12. YuukanbHbie PepMEHTHI THIPOOUOHTOB

13. TlepcriekTuBBI pUMEHEHUST (EPMEHTOB

14. depmeHTHBIE NpenapaThl, 0COOCHHOCTH MOJIYYESHUS, TIPUMEHEHHUS.

15. TIlponyuentsl u cpensl. Tumbl (QepMEHTAMOHHBIX MPOIECCOB
(TBepmodas-

HOE IMOBEPXHOCTHOE U IITyOUHHOE). TeXHOIOTUUECKHUH IIUKI U CTAAMMHOCTD

npoliecca Mpou3BOACTBa (DEPMEHTOB.

16. MeToapl BeIJICTICHUS U OYUCTKU (DEPMEHTOB

17. OcoGeHHOoCTH MMOOUITM30BAHHBIX (PEPMEHTOB

18. MeTompl TOMIOKEK ¥ METOIOB HWMMOOWIHM3aud  (DEpMEHTOB.
AncopOrus,

BKJIIOUCHHE B T€JIM, XUMUYECKasl CIIUBKA U IPUCOCANHEHNE.

19. XapakrtepucTuka TPOIECCOB U ammapaToB [Uisl HCIOJb30BAHHS
UMMOOMIIN30BaHHBIX (hEPMEHTOB.

20. ITpoMmpITITIEHHBIE TTPOLIECCHI MOJTYYCHHUS [IEIEBBIX MPOTYKTOB HA OCHOBE

UMMOOMIIN30BaHHBIX ()EPMEHTOB

21. buonormueckne MHUKpOyCTpoicTBa. Twmbl (HEpMEHTHBIX 3IIEKTPOJIOB.
BHOIFOMUHECIIEHTHBIN MUKPOAHAJIN3.

22. bWOTEXHOJOTMYECKHE  METOJbl  NEpepabOTKHM  TOPOJCKHUX |
ITPOMBITIICHHBIX

cTOoKOB. KOHCTPYKIIHS ¥ MPUHITUTT IEHCTBUSI POMBINIJIEHHBIX OMO(PIIBTPOB

Y a9POTEHKOB.

23. NHrubuTopsl (bepMeHTaTUBHBIX peaKuunii: ONpENICIICHHUE,
KJaccu(uKaius, mIpruMepsl.

24. BiusitHue HruOMTOPOB HA OCHOBHBIE KUHETUYECKUE MTapaMETPHI.

25. ®epMEeHTBI — MapKephl.

Kpurepuu ouenku (pedepara, 3cce, B TOM 4HCJ/Ie BbIINIOJHEHHBIX B hopme

npe3eHTanuim):



100-86 GayoB: BBICTABISAETCA CTYJAEHTY, €CJIM CTYJECHT BBIpa3WJl CBOE MHEHHUE
no cGopMyIUpPOBaHHOHN MpobdeMe, apryMEHTUPOBAJ €ro, TOYHO OIPEACIIUB €€
coaepKaHhue W cocraBisiomue. [lpuBeneHBI JaHHBIE OTEYECTBEHHOW W
3apyOeKHOM JIUTEepaTyphl, CTATUCTUYECKUE CBENICHUS, MH(MOpPMAIUs HOPMATUBHO
npaBoBoro xapakrtepa. CTyIeHT 3HAE€T M BJIAJE€ET HABBIKOM CaMOCTOSTEIHHOU
UCCIIEIOBATENLCKOM paboThl MO TEME HCCIEIOBaHUS; METOAAMH W TpUeMaMu
aHalM3a TEOPETUYECKUX W/WIIM TMPAKTUUYECKUX AacleKTOB H3ydyaeMoW 00J1acTu.
DakTUYECKUX OIMIMOOK, CBS3AHHBIX C MOHUMAHUEM MNPOOJEMBI, HET; rpaduiecKu
pabota odopmiieHa MTPaBUIBLHO

85-76 - OamioB - paboTa XapakTEpPU3yEeTCS CMBICIOBONM IIEIBHOCTHIO,
CBSI3HOCTBIO U MOCJIEI0BATEILHOCTBIO U3II0KEHUS; TOMYIIeHO He Oosiee | ommOku
npu OOBSICHEHWH CMBICIA WM COAepKaHusg MpobieMbl. Jlns aprymeHTanuu
TIPUBOJISTCS JTAaHHBIC OTEUECTBEHHBIX u 3apyOeIKHBIX aBTOPOB.
[TpoieMOHCTPUPOBAHEI HCCICAOBATEIBCKUE YMEHHSI W HaBbIKH. (DaKTHYECKHX
OIIMOOK, CBSI3aHHBIX C TMOHMMAaHWEM TpoOiembl, HeT. JlomyieHsl oOHa-IBE
omuOKu B 0(hOpMIIEHUU PAOOTHI

75-61 Oamn - CTyOEHT MPOBOJUT JOCTATOYHO CAMOCTOSITENIbHBIN aHaIu3
OCHOBHBIX ATallOB M CMBICIIOBBIX COCTABJISFOIINX MPOOJIEMBI; TOHUMAET 0a30BbIC
OCHOBBI M TEOpeTHYecKoe OOOCHOBaHWE BbIOpaHHOW TeMmbl. IIpuBieueHsI
OCHOBHBIEC UCTOYHHKH IO paccMaTpuBaeMoit Teme. [lomymieHo He 6osee 2 ommooK
B CMBICJIE WJIU COJIepKaHUU MpooOsiemMbl, opopmiiernn padbotsl 60-50 6amios - eciu
paboTa TpeacTaBisieT CcOOOM MepecKa3aHHBIM WM TOJHOCTHIO TEPETUCAHHbBIN
WCXOJTHBIN TEKCT 0€3 KakuxX Obl TO HU OBLIO KOMMEHTapHeB, aHanu3a. He packpsita
CTPYKTypa M TEOpeTHYecKas COCTaBJsomas TeMmbl. JlomymieHo Tpu wim Oomee
TpeX OMHOOK B CMBICTIOBOM COJIEPIKaHUH PACKPBIBAEMOUN TIPOOIIEMBI.

IIpome:kyTouHasi aTTecTalMsl CTY/IEHTOB
[IpomexxyTodHass aTTecTalMs CTYACHTOB IO auciuIuinHe «MmkeHepHas
OH3UMOJIOTHS» TPOBOJUTCS B COOTBETCTBHU C JIOKAJIHHBIMH HOPMAaTUBHBIMU

aktamu JIBOY wu sBugercs oOs3atensHOM. [IpomexyTouHas —arrectarus



OCyHIECTBIsIETCS B (popMe dK3aMeHa B / CEMeCTpe U MPOBOJIUTCS B YCTHOU (hopme

C UCIIOJI30BaHUEM OMIIETOB.

OueHouyHbIEe CpeCTBA ISl POMEKYTOUYHOM aTTecTAlUH
o AucHuIuInHe « AH:KeHepHAasi SJH3UMOJI0THSD)

1. Hcropus uzydenus kiaccudukanuu GepMeHTOB.

2. CoBpemeHHas MexayHapoaHas HomeHkinatypa EC — enzyme code.

3. Opranuzanuy, 3aHUMAlOUIMECs  BONpOCaMH  KilacCUPUKAUU U
Homenknarypsl — [IUBMB IUPAC.

4. 3HaueHWe U HEJOCTAaTKU €AMHON CUCTEMbl HOMEHKJIATYPHI.

5. Kiaccel pepmMeHTOB, MOAKIACCHI U MOAIOIKIIACCHI.

6. BbenkoBbie u HEOETKOBBIE (hEPMEHTHI (PHOO3UMBI).

7. TIpoctbie u crnoxHbIe (HEPMEHTHI.

8. XomodepmeHT, anoQepMeHT, KO(EepMEHTHI: KO(akToppl  H
IPOCTETUYECKUE TPYTIIbI.

9. OOmme MexaHu3MBbI JeHCTBUS KO(PaKTOPOB.

10. Knaccuduxanmst koepMeHTOB.

11. XapakrepucTuKa OCHOBHBIX NIPEACTABUTENCH pa3IUUHbIX TPYIII.

12. CtpoeHre akTUBHOTO IIeHTpa (EPMEHTOB, CYOCTPATCBS3BIBAIOIINN U
KaTAIUTUYECKUH LIEHTP.

13. MeToas! uneHTU(GUKAIIMNA AKTUBHOTO IIEHTPa (DEPMEHTOB.

14. Mexanu3mbl PEepMEHTATUBHOUN pEAKIIMH.

15. TlonsiTrie pepMEHTATUBHOM aKTUBHOCTH.

16. CriocoObI BelpaxkeHus (pepMEHTaTUBHOW aKTUBHOCTH.

17. Bausinue KoHIeHTpauuu (¢(epMeHTa Ha CKOPOCTh (epMEHTATUBHOMU
peakuuu. BiusHue KOHIIEHTpauu cyocTpara.

18. Teopusst Muxasnuca-MeHTeH.

19. CriocoOb1  Tpaduaeckoro ompeneneHus: KOHCTaHThl Mmuxasnmmca u

MaKCUMAaJIbHOW CKOPOCTH PEAKIIHH.



20. Bnusinue temmneparypsl U pH cpensl Ha cKOpocTh (epMEHTaTUBHBIX
peakiuii. UHruOUTOpHI PEepMEHTOB U UX KIIacCU(pUKAIIHS.

21. Ypouu perymnsuuu (epMEHTATUBHON aKTUBHOCTH.

22. Perynsuus  nyTéM ~— U3MEHEHHMs ~ KOJWYecTBa  (PEPMEHTOB U
MyTEM U3MEHECHUS UX WHANBUYAJIbHON KaTaIMTUYECKON aKTUBHOCTH.

23. DxctparupoBanue GEpMEHTOB U3 OMOJIOTHUECKOr0 MaTepuara.

24. Kucnornas o6paboTka, TepMuueckas oOpaboTKa, (ppaKIMOHHUPOBAHUE
COJISIMU, OPTaHWMYECKUMH PAaCTBOPUTEISIMHU, METOJl M30MpaTeNbHOM afcopOuuu,
MOHOOOMeHHasi Xxpomartorpadus, reabuibrpanusd, aduHHas XpomaTtorpadus,
3IIeKTpodopes, U303JIEKTPOPOKYCHPOBAHUE, yIbTpaleHTpUyTUpOBaHUE,
KPUCTAITH3AIHS.

25. Kputepun uncTtoThl (PEpMEHTHBIX MPENapaToB.

26. TkaneBoe, pernoHaNIbHOE, KIETOYHOE W CYyOKJIETOYHOE pacripeneiieHue
(epMEeHTOB.

2. DepMeHTBI — MapKepbl CyOKJIETOYHBIX CTPYKTYD.

28. Vcnionp3oBanne (EepMEHTOB-MApKEPOB B JIMATHOCTHKE W HAYYHBIX
UCCIIETOBaHUSIX.

29. UmMmoOmm3oBaHHble  (GepMeHTBI.  [lepCreKTHBBI  MPAKTHIECKOTO
UCTIONTb30BaHUS

30. ITpumenenue dpepmMeHTOB B aHANUTUYECKOU XuMuu: metox [T11[P

31. CoBpeMeHHbIE METOAbI KOHCTPYUPOBAHUS (PEPMEHTOB C HEOOXOAUMBIMU
CBOMCTBaMU

32. B03MOXXHOCTH MpoBeieHNsT (PEPMEHTATUBHBIX PEAKIIMUA B OPTAaHMYECKUX
PaCTBOPHUTEISIX.

33. Baxwneiimme cBOMCTBA MOJUMEPHBIX HOCUTEICH, IPUMCHSIIOIINUXCS IS
UMMOOUM3AIU (PEPMEHTOB.

34. Xumudeckue 1 GU3NIECKUE METOIbl UMMOOUIU3AIUU (PEPMEHTOB.

35. [Ipumenenue dbepmMeHTOB B AHAJIMTUYECKOU XAMUH:
UMMYHO(DEPMEHTHBINA aHATU3

36. depMeHTHI B METUIIUHE


http://apteka-ifk.ru/

37. ®epMeHTHI B MUILEBOM TPOMBIIIIEHHOCTH

38. Hectpykuusi KCEHOOMOTHKOB C

(bepMeHTOB.

yY9aCTUCM  MHUKPOOPIraHU3MOB H

39. [lomyyenue pepMEHTHBIX MpenapaToB U3 PACTUTEIBLHOTO U KMBOTHOIO

CBIPbs

40. Cranmaprtuszanus u ceptudukanus GepMEHTHBIX MTPENapaToB

KpnTeme BBICTABJICHHUSA OLHCHKHA CTYACHTY HA JK3aMCHE 110 TUCHHUILJINHE

((I/IH)KeHepHaﬂ IH3UMOJIOT U

Babt OueHka TpebdoBanust K CHOPMUPOBAHHBIM KOMITETECHIIUSAM
(pefiTuHTOBas 3ayera/
OIICHKA) JK3aMeHa
(crapmapTHas)
100-85 «3a4TCHO»/ OIlcHKa «OTJIMYHO» BBICTABJIACTCS CTYICHTY, €CIH OH [IyOOKO H
«OTIIMYHO» MPOYHO  YCBOWJ  IIPOTPaMMHBI ~ MaTepHuaji, HCUEpPIBIBAOLIC,
MOCJIEI0BATENILHO, YE€TKO U JIOTUYECKH CTPOMHO €ro M3jaraer, ymeeT
TECHO YBS3bIBATh TEOPHIO C MPAKTHKOI, CBOOOJHO CIPABISIETCS C
3aja4aMi, BONPOCAMH U JAPYTMMH BHUJAMH TNPUMEHEHHsS 3HAHUMH,
MPUYEM HE 3aTPYAHACTCSA C OTBETOM IMPH BUAOM3MEHCHUU 3aJ[aHuUi,
HCIIOJIb3YET B OTBETE MaTepHal MOHOIpaGUIECKO
JIUTEPATYPBI, PABUILHO 00OCHOBBIBAET MPUHSITOE PEUICHHE, BIIA/ICET
Pa3HOCTOPOHHHMMH HaBBIKAMH U NIPUEMaMH BBITOJTHEHUSI
NPaKTHYECKUX 3a/1a4.
84-75 «3auTEHOY/ O1eHKa «XOPOIO» BBICTABISIETCS CTYACHTY, €CIM OH TBEPJO 3HAET
«XOPOLLIOY Marepual, TPaMOTHO W II0 CYIIECTBY H3JlaraeT ero, He JOIycKas
CYIIECTBEHHbIX HETOYHOCTEi B OTBETE HA BOINPOC, IPABHIBHO
MIPUMEHSIET TEOPETUYECKHUE TTOJIOKEHUS TIPH PEIICHUN MPAKTHYECKUX
BOIIPOCOB M 3aJla4, BIaJiceT HEOOXOIMMBIMH HAaBBIKAMU U MPHEMaMHU
WX BBITIOJTHCHUS
74-61 «3a4TCHO»/ OueHKa «yIOBJIETBOPUTEILHO)» BBICTABISIETCS CTYJEHTY, €CIH OH
«Y/IOBJICTBOPHUTEIILHO» | UMEET 3HAHHS TOJILKO OCHOBHOTO MaTepHana, HO He YCBOWJ €ro
JieTalieif, JIOMyCKaeT HETOYHOCTH, HEJOCTATOYHO IPaBUIIbHBIC
(OpPMYJIMPOBKH, HApYyLIEHUS JIOTHYECKOW MOCIE0BATENbHOCTH B
U3JIOKEHUH TPOrPaMMHOTO MaTepHaia, HCIBIThIBACT 3aTpPyIHEHHS
IIPH BBIMIOJIHCHUH
MIPAaKTHYECKUX PAOOT.
60-0 «HE 3a4TEHOY/ OueHKa «HEYyIIOBJIETBOPHUTEIILHO» BBICTABISIETCSl CTYIEHTY, KOTODPBIN
«HEYZOBIICTBOPUTEIBLHO» | HE 3HAET 3HAUUTEIBHOW YaCTH IMPOrPaMMHOTO MaTepHalia, J0IyCKaeT




CyIIeCTBEHHBIE OIMMOKHN, HEYBEPEHHO, C OONBIINMHU 3aTPYJHEHUSIMHI
BBITIONIHSIET TpakTHueckue padotrel. Kak mpaBuio, olleHKa CTaBUTCS

CTyJIeHTaM, KOTOpble HE MOIYyT IPOAOJDKUTH oOydeHue 0e3

JIOTIOJTHUTEIbHBIX 3aHSATHH I10 COOTBeTCTByIOIHeﬁ JUCHUIIIINHC.

Kpurepuu ouenku (yCTHBIN 0TBET)

100-85 GamioB - eciau OTBET TMOKA3bIBAaET IMPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOUl MPEAMETHOM O0JaCTH, OTIMYAETCS TTyOMHOM M MOJHOTOU
PACKpBITUS TEMBbI; BJIaJICHUE TEPMUHOJIOTUUECKUM aIllapaToM; yMeHHue OObSICHATh
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, JeTaTh BHIBOABI U 0000IICHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MNPUBOAUTH MPUMEPHI; CBOOOAHOE BIaJACHUE
MOHOJIOTUYECKON PEYbI0, JOTUYHOCTh W TOCIEIOBATEIBbHOCTh OTBETA; yYMEHUE
MIPUBOJIUTH MMPUMEPHI COBPEMEHHBIX ITPoOJIeM H3ydaeMoi 00J1acTH.

85-76 - OGamtoB - OTBET, OOHAPYKUBAIOIIWA MPOYHBIC 3HAHUS OCHOBHBIX
MIPOIIECCOB U3yd4aeMOM MPEAMETHONW 00JIaCTH, OTIMYACTCs ITyOMHOM M MOJTHOTOM
PACKpBITUS TEMBbI; BJIaJIECHUE TEPMUHOJIOTUUECKUM aIlapaToM; yMEHUE OOBSICHATH
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, J€IaTh BHIBOJBI U 0000IIECHMS, 1aBaTh
apTYMEGHTHUPOBAHHBIC OTBETHI, MPHUBOJAUTH IIPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKOW peublo, JIOTUYHOCTh M MOCIEA0BATENbHOCTh OTBeTa. (OJHAKO
JIOITyCKAETCs OJIHA - IBE€ HETOUHOCTH B OTBETE.

75-61 - Oamn - olIEHUBACTCS OTBET, CBUACTEILCTBYIOIIUN B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3ydyaeMou MpeIMeTHOM  00JacTd,  OTJIMYAIOIIUICS
HEJIOCTAaTOYHOUW TIyOWHOW M TIOJHOTOW PACKPBITHS TEMbI; 3HAHHMEM OCHOBHBIX
BOIIPOCOB Teopuu; cj1abo chHOPMUPOBAHHBIMU HAaBBIKAMHM aHAJIM3a SIBJICHUM,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM JlaBaTh apryMEHTUPOBAHHBIE OTBETHI U
MPUBOJUTH TPUMEPHI; HEIOCTATOYHO CBOOOJHBIM BJIAJACHUEM MOHOJIOTHYCCKOM
peublo, JOTUYHOCTHIO M TMOCIE0BATEIbHOCThIO OTBeTa. J[omycKaeTcsi HeCKOJIbKO
OIIMOOK B COJIEPKAHUU OTBETA; HEYMEHHE MTPUBECTH NMPUMEP PA3BUTHUS CUTYAIlUH,
MIPOBECTHU CBS3b C APYTMMHU acleKTaMu n3ydaemon ooiactu. 60-50 6auioB - OTBET,
OOHapyXWBAIOIIMA HE3HAHHWE TMPOIECCOB H3y4YaeMOM MpeaMEeTHON o00JacTu,

OTHanIOIHHfICﬂ HGFJ’IY6OKI/IM PAaCKPBITUCM TCMbI; HC3HAHUCM OCHOBHLIX BOIIPOCOB




TECOpHUH, H€C(1)OpMI/IpOBaHHBIMI/I HaBBIKaMH  aHaJn3a }IBJIGHI/II\/'I, IMpoOUECCCOB;
HCYMCHHCM JaBaTb APryMCHTHPOBAHHBIC OTBCTHI, c71a0bIM BIaACHHUCM
MOHOJIOTHYECKOM pC€UYb0, OTCYTCTBUCM JIOTUMYHOCTH H IIOCJICAOBATCIIbBHOCTH.
I[OHYCK&IOTC?I CCPBC3HEIC OIIMOKHU B COACPKAaHNU OTBCTA, HC3HAHUC COBpeMeHHOﬁ

npoOJeMaTUKU U3ydyaeMoi 001acTH.



