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YYEBHO-METOJNYECKHWI KOMILIEKC JUCHUILJIAHBI
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[IpakTuueckue 3ausiTus — 36 yac.
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AHHOTALIA
y4eO0HO-METOIMYECKOTO KOMIUIEKCA JUCITUILIUHBI
«IIpomplieHHass MUKPOOHOJIOTHS U OMOTEXHOJIOTUS
Hanpasnenue noarorosku: 19.03.01 «buorexnonorus»
[Tpodunse: «I[IuimeBas GMOTEXHOIOT S

Y4yeOHO-MeTOAMYECKUI  KOMIUIEKC — AUCHUIUIMHBL  «[IpomblliuieHHas
MUKpPOOHOJIOTUS U OMOTEXHOJIOTHs» pa3pad0TaH sl CTYACHTOB 3 Kypca Io
HanpasineHuio 19.03.01 «buotexnomorus» mnpoduias noarotoBku «llumesas
OMOTEXHOJIOTHS» B COOTBETCTBHE C TPEOOBAHMSIMU OOpa30BATEIILHOTO CTaHAapTa
110 JTaHHOMY HaNpaBJICHHIO.

HuctunnnHa «IIpoMbltiuieHHass MUKPOOHOTIOTHS M OMOTEXHOJIOTHS» BXOJUT
B 0a30By10 yacTh yueOHoro miana b1.5.08.03.

OO01asi TpyA0EMKOCTh OCBOCHHMSI AMCLHMIUIMHBI cocTaBisieT 144  dacos.
Y4yeOHBIM MMJIAaHOM MPEAYCMOTPEHBI JIEKIIMOHHbIE 3aHsaTus (18  dyacom),
naboparopubie 3aHsaTus (18  dacoB), nmpaktuyeckue 3aHsaTus (36 4yacon),
camocTosATeNbHas padoTa cTyneHTa (/2 4acoB). lucrumuinHa peanusyercs Ha
3 KypceB 6  cemecTpe.

CopeprkaHve JUCHUIUIMHBI OXBAThIBAET CAEAYIOIINIA KPYT BOIPOCOB:

1) u3y4yeHue OCHOB IMPOMBIIUICHHOW MHKPOOHMOJIOTHH M OHOTEXHOJIOTHH,
3aKOHOMEpPHOCTEH, JeXalMX B  OCHOBE  TEXHOJOTHYECKHX  IPOLIECCOB
OMOTEXHOJIOTHH;

2) U3ydeHHUEe JICHCTBYIONIMX  OMOTEXHOJOTHMYECKHUX IPOU3BOJACTB, HX
TEXHUYECKOE OCHAIIEHUE, pa3MEIICHIE TEXHOJIOTMYECKOro 000pyA0BaHUS;

3) 03HaKOMIICHHE C OCHOBHBIMH 3TallaMt MPOMBIIIUICHHOTO MPOU3BOJICTBA U C
yOpaBICHUEM  OCHOBHBIX  CTaJud  JIEHCTBYIOIIMX  OHMOTEXHOJOTUYECKUX
IIPOU3BO/ICTB;

4) 03HAKOMJIEHHE C OTNITUMAJIbHBIMM M PallMOHAILHBIMUA TEXHOJOTHYCCKUMHU
CXeMaMu;

5) u3yyeHrne Hay4YHO-TEXHUYECKOW HH(OpMAIMKA IO BOMPOCAM pPa3BUTHS
HOBBIX HAMPABJICHUH B TPOMBITINIEHHOW OMOTEXHOJIOTHH,

6) nzyueHne 0ObEKTOB OMOTEXHOJIOTUH M UX OMOTEXHOJIOTHYECKUX (PYHKITUH.
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Jucrunmaa — «[IpomblniieHHass  MUKPOOHWOJOTHS W OMOTEXHOJIOTHSI
JIOTUYECKH U COJEPIKATEIHLHO CBSI3aHA C TAKUMHU Kypcamu, kKak «Oommas 6nosorus
¥ MHKpOOHoJIoTHs», «O0II1ast 1 YacTHas OMOTEXHOJIOTH», « BHOTEXHOIOTHSI PHIOBI
U MOPENPOIYKTOB», «DBHOTEXHOJOTHUS MOJIOKA M MOJOYHBIX TPOIYKTOBY,
«buoTtexHONMOTUS Msica M MSCHBIX IPOIYKTOB», «MHKPOOHOJIOTHS TTHIIECBBIX
IIPOU3BOJICTBY.

JucuunnuHa HampaBieHa Ha  (GoOpMUpOBaHHE  OOIIEKYJIbTYpHBIX U
PO eCCUOHAIBHBIX KOMIICTCHITHH.

VY4yeOHO-METOANYECKU KOMIUIEKC BKIIFOUAET B CEOSI:

— pabouyio porpamMmy y9eOHOU JUCITUTUIHHBL;
— y4eOHO-METOAUYECKOe  OOECIEUCHHE  CaMOCTOSITeIbHOH  padoThI
oOyuaromuxcs (npuioxenue 1);

— (OHJI OLICHOYHBIX CPEACTB (IIPUIOKEHUE 2).

ABTOp-COCTaBUTENDL Y4EOHO-METOANYECKOIO KOMIUIEKCA
CT. IIPENOAABaTENb

JlemapraMeHTa NUILEBBIX HAYK U TEXHOJIOTUN N.A. CynpyHoBa

Hupexrop Jlenapramenra

MUIIEBBIX HAYK U TEXHOJIOTHIA 1O.B. ITpuxoarko




MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPAIIUM
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHHE
BBICIIETO 00Pa30BaHUs

«/{aabHEeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»

(IB®Y)
MKOJA BUOMEIUIINHBI
«COI'TACOBAHO» «YTBEPXJIAIO»
[IIxosb1 GHOMEAUIIHHEI S Hupektop JlenaprameHTa

Pyxosoautens OIT 19.03. 01@ ", .

2 MUIIEBBIX HAYK W)TEXHOJIOTHIA
Buorexnosmorus /

Ly —
«_ 14 »

1O.B. Ilpuxonasxo
06 20109r.

«

PABOYAS ITIPOTPAMMA YUYEBHOM JUCIHUTIIAHBI
[TpomblItICHHAs: MUKPOOHOJIOTHST 1 OMOTEXHOJIOTHSI
Hanpasienue noaroroBku 19.03.01 «buorexHoJiorus»
[Mpodwmie «IlumieBas GHOTEXHOIOTHS
DopMa NOATOTOBKH OYHASA

Kypc 3 cemectp 6
nekuuu 18 wac.
MpakTU4YecKue 3austusi 36 dac.

naboparopHbie pabotel 18  wac.

B TOM 4YHClie ¢ ucnonb3oBanneM MAO yiek. - /mp. 12 /ma6. - 4ac.
BCETO YaCOB ayJJMTOPHOM Harpy3ku 72 dac.

B TOM YHCJIE ¢ Ucojib3oBaHueM MAO 12 wac.

camocrosTenbHas pabota 72 Jac.

B TOM YHCJI€ HA IIOATOTOBKY K 9K3aMEHY qac.

KOHTPOJIbHBIE PabOTHI (KOJIUYECTBO)

KypcoBasi paboTa / KypcoBOW POEKT - ceMecTp

3ayer - ceMecTp

9K3aMEH 6 cemectp

Pabouas mporpamma cocTaBieHa B COOTBETCTBHH C TpeOOBaHUSMHU 00pa30BATEIBHOTO CTaHAAPTA,
CaMOCTOSITENTFHO ycTaHaBmBaeMoro [IBOY, yreepkaeHHoro npuka3zom pexropa JIBDY ot 22.03.2017r
Nel12-13-485

Pabouas nmporpamma o6cysx/ieHa Ha 3aceianuu JlemapraMeHTa MUIIEBHIX HAYK W TEXHOJOTHMA, IIPOTOKOI
Nelor« 11 » 07 2018 .

Hupekrtop JlemapTameHTa MUIIEBBIX HayK U TexHonorud _IIpuxoasko H0.B._
CocraBurens (in) _CymnpynoBa MLA.



ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa nepecMoTpeHa Ha 3acelaHUH AeNapTaAMeHTa:

IIpoTokomn oT « » 20 1. Ne

HupexTop nenaprameHTa

(monnuce) (1.0. damunus)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCelaHUHM JelapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamucs) (M.0. amunust)



ABSTRACT

Bachelor’s degree in 19.03.01«Biotechnology».

Study profile: «Industrial Microbiology and biotechnology» is included in
the block B1.B.8.3 and it refers to the basic part of the training areas.

Instructor: Suprunova l. A.

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

—own microscopic research method: to prepare microbiological preparations,
staining, work with a microscope;

—to own bacteriological method of research, to do the seeding of
microorganisms, identify microorganisms according to various indicators;

—to allocate a pure culture of microorganisms of aerobes and anaerobes;

—to evaluate the bactericidal and bacteriostatic action of physical, chemical
and biological factors on microorganisms;

—to evaluate the qualitative and quantitative contamination by
microorganisms of different raw materials;

—to know and take preventive measures for contamination of different raw
materials and products of microorganisms;

—to assess the quality and epidemiological safety of food products.

Learning outcomes:

OK-5 — ability to use modern methods and technologies (including
information) in professional activity;

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

OPK-3 — the ability to use knowledge about the modern physical picture of
the world, spatio-temporal laws, the structure of matter to understand 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 ecological consequences of their application;

PC-7 — the ability to organize and summarize information on the formation
and use of enterprise resources;

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

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

Course description: The course includes the study of the historical
development, the formation of the discipline and its development prospects,
modern methods used for classification of microorganisms, the main types of
microorganisms found in food, as well as methods of cultivation and identification
of microorganisms present in foods or their metabolic products.

Basic literature:

1. Aleshina, E. S. Cultivation of microorganisms as a basis of
biotechnological process [Electronic resource]: textbook / E. S. Aleshina, E. A.
Drozdova, N. Ah. Romanenko — Electron. text data. — Orenburg: Orenburg state
University, EBS ASvV, 2017. - 192 c¢. - Access mode:
http://www.iprbookshop.ru/71282.html — ABS «IPRbooks»

2. Biryukov, V. V. Fundamentals of industrial biotechnology: textbook / V.
Biryukov, [ed. L. I. Galitskaya]. — Moscow: Colossus, 2004. — 296 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:231970&theme=FEFU

3. Krieger, O. V. Organization of biotechnological production [Electronic

resource]: textbook / O. V. Krieger, S. A. Ilvanova. — Electron. dan. — Kemerovo:
Kemerovo State  University, 2018. — 99 p. — access Mode:
https://e.lanbook.com/book/107701

4. Lukanin, V. A. Engineering biotechnology: fundamentals of technology

of microbiological production: textbook / A. Lukanin, V. — M.: research center
INFRA-M, 2016. — 304 p.: http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-
527386&theme=FEFU



http://www.iprbookshop.ru/71282.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU
https://e.lanbook.com/book/107701
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU

5. Lukanin, A.V. Engineering biotechnology: processes and apparatus of
microbiological production: Textbook / A. V. Lukanin. — M.: research center
INFRA-M, 2016. — 451 p.: http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-
527535&theme=FEFU

Form of final control of knowledge: exam (6semester).



http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527535&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527535&theme=FEFU

AHHOTAIUA

Huctummaa  b1.5.08.03  «[IpoMbiniuieHHass ~ MHKpPOOHOJIOTHS U
OMOTEXHOJIOTHS» BKIIIOUEHA B COCTaB 0a30BOM 4acTU O0S3aTENbHBIX TUCIUIUIMH
oOpa3oBaTenpbHOM  MporpamMMmbl  OakanaBpuata 1o  npodmmo  «[lumesas
onoTexHosnorus» HanpasieHust noArotoBku 19.03.01 buorexnonorus

OO6miasi TPyJOEMKOCTh OCBOEHHUS JIMCLUUILIMHBI COCTABJSIET 4 3ayeTHBIX
enunul], 144 dacoB. Y4eOHBIM IUIAHOM TMPEITyCMOTPEHBI JEKIIMOHHBIE 3aHsATHs (18
qyacoB), JabopaTopHble 3aHATHs (18 yacoB), mpakTudyeckue 3aHATUs (ceMuHapsl) (36
Y4acoB), caMOCTOsATeNIbHAs paboTa oOyyaromuxcs (72 yaca), KOHTPOJIb — 27 YacoB.
JucrnumivHa peanusyercs Ha 3 Kypce B 6 cemectpe.

OcBoeHMe NUCHUILIMHBI OCYIIECTBIISCTCS MAPALIEIBHO U TECHO CBS3aHO C
u3ydeHueM aucuuiuimH: «OO0mass Ouonorus u MukpoOuonorus», «OOmas u
yacTHasi OWOTeXHOJOTHs», «bHoTexHOMOTHS PBIOBI W MOPEMPOIYKTOBY,
«bHOTEXHONMOTUSI MOJIOKA W MOJIOYHBIX TPOAYKTOB», «bmoTexHONOTHS Msca U
MSICHBIX MIPOAYKTOBY, « MHUKPOOHOJIOTHS TUIIEBBIX TPOU3BOICTBY U JP.

OneHka pe3yabTaToB 00y4YEeHHUS: SK3aMEH.

Hean:

dbopMUpOBaHHE U pa3BUTHE OOIIEKYIBTYPHBIX, OOIIETPOPECCUOHANBHBIX U
NpOPECCHOHANIBHBIX ~ KOMMETEHIMH, HEOOXOMUMBIX Uil  MPOQecCHOHATBHON
JeSITETHHOCTUB OOJIACTH TPOMBIIINIEHHOWM MHKPOOHOJOTHH M OHOTEXHOJIOTUUIIO
OpraHM3aIK U BHEJPCHUIO TEXHOJIOTHIUB cpepe MUIIEBBIX MPOU3BOJICTB.

3amaum:

7) U3y4eHHUE OCHOB MPOMBINUICHHOW MHKPOOHONIOIHMH M OHOTEXHOJIOTHH,
3aKOHOMEpPHOCTEH,  JieXallluX B  OCHOBE  TEXHOJOTMYECKHX  IPOILIECCOB
OMOTEXHOJIOTHH;

8) u3yueHue ACHCTBYIONMX OWOTEXHOJOTMYCCKUX TMPOM3BOJACTB, HX
TEXHUUYECKOE OCHAIICHUE, pa3MeIlleHue TEXHOJIOTHIECKOTO 000PYI0BaHHS,

9) o3HaKOMIICHHE C OCHOBHBIMH 3TallaMU MIPOMBIIICHHOTO ITPOU3BOJICTBA U C
yOpaBJICHUEM  OCHOBHBIX  CTaJuid  JICHCTBYIOIIMX  OWOTEXHOJIOTHYECKUX
IPOU3BO/ICTB,;

10) o3HaKOMIICHHE C ONITUMAJIbHBIMU u paImoHaIbHBIMU
TEXHOJIOTUYECKIUMH CXEMaMH;

11) wu3yuYeHHE HAYYHO-TEXHUYECKOW MH(POPMAIIMHU TI0 BOMPOCAM Pa3BUTHS
HOBBIX HAMPABJICHUH B MMPOMBIIINICHHOW OMOTEXHOJIOTHH,

12) wu3ydyeHHe OOBEKTOB OHMOTEXHOJOIMH M HMX OHOTEXHOJOTHUYECKUX

GyHKIMM.



JIJig ycenHoro u3y4eHus TuciuiuiiHbl «[IpombinieHHas MUKPOOHOIOTHS
U OMOTEXHOJIOTHS» Yy 00YyJaroluxcsi JOJDKHBI OBITh C(OPMHUPOBAHBI CJICAYIOIINE
MIPEJIBAPUTEIIbHBIC 3HAHUS U YMEHMUSI:

— OCHOBBI ~ OWOJOTMH, OHOXMMHYECKHE XapaKTEPUCTHKH  OCHOBHBIX
CYOKJIETOYHBIX KOMIIOHEHTOB, OCHOBHBIC 3aKOHOMEPHOCTH OMOJIOTUH PAa3MHOKEHUS
YKUBOTHBIX U PACTCHUM;

— TIpeacTaBlieHHe O  (QyHIAMEHTAJIbHBIX  MPUHIUIAX W YPOBHSIX
OMOJIOTUYECKOW OpraHu3alliMd, PETYIATOPHBIX MEXaHHM3Max, JCHCTBYIONIUX Ha
Ka)XJIOM YPOBHE;

— MNPEACTaBIICHHWE O CTPYKType€ TI€Ha, MyTareHese, O NPUHIHUIAX
TEHETUYECKON WHXKEHEPUH, O TCHETHKE MOMYJSIMUKA W 3BOJIOLMOHHOW TE€HETHKE,
IeHETUYECKUX OCHOBAX M METOJIaX CEJICKIIUM;

— TIOCJICJICTBUM aHTPOIIOI'CHHBIX BO3JEHCTBUI Ha OHocdepy, IKOJTOTUUSCKHE
MPUHLMIIBI PAMOHAIBHOTO MPUPOIOMOIB30BAHUS

— O COBpPEMEHHOM (DU3MYECKOM KApTUHE MHUpPA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUM BEIIECTBA JJIs1 IOHUMAaHUS OKPYKAIOIIETO
MHpa U SIBJICHUN IIPUPOJIbI

B pesynprare um3ydeHHS JaHHOM JUCHMIUIMHBI Yy  OOyYaromuxcs

dbopmupyroTcs [ (531 4% 200110508 001IeKyIbTypHBIe/001IeTTpOdhecCHOHATbHBIE/

poQeCCHOHAIbHBIC KOMITETCHIIUH.

Koa u dopmyaupoBka
A M popmy.Hp Jtanbl popMUPOBAHUA KOMIETEHIIUH

KOMIIeTEeHIIUN
OK-5 3Haer — COBPEMEHHBIE METOIBI M TEXHOJIOTHH (B TOM YHCIIE
CITOCOOHOCTbL HCITOJIB30BaTh nH(pOpPMAIMOHHBIEC) pa3BUTHSA HOBBIX
COBPEMEHHBIE METOMIbI U HaIpaBJIeHUHN B IPOMBIIUICHHOW OMOTEXHOJIOTHH;

TEXHOJIOTUH (B TOM YHCIE —3HAYCHHE " poJIb uHGopManuu u
MH(OPMaLOHHbIE) B MH(OPMALIMOHHBIX ~ TEXHOJOTMH B  Pa3BUTHU
npodeCCHOHATBEHON COBPEMEHHOTO O0IIecCTBA H  IKOHOMHYECKUX
JEATEITbHOCTH 3HAaHUHU, cOCOObI MPUMEHEHUS! MHPOPMAIMOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOTUI B
IPOMBIIIJICHHON OMOTEXHOJIOTHH;

—MOPSAZIOK BBOJIAa M PelaKTUPOBaHUs HHPOPMAIUH B
CHUCTEME aBTOMAaTU3aluu

Ymeer — HCIOJIb30BaTh COBPEMEHHBIE METO/IbI u
TEXHOJIOTUH (B TOM 4Hcie HMH(OPMAaLHUOHHBIE) B
MIPOMBINIJIEHHON OMOTEXHOJIOTHH;

—I0JIb30BAThCSl MPOrPAaMMHBIM OOecreueHUueM ISt
penieHus mpoeCcCUOHANBHBIX 3a/1a4;

—HUCIONIb30BaTh CEPBUCHI M HMH(OpMAIIMOHHBIC
pecypcbl cetu  HTEpHET B IPOMBIIUICHHON
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OMOTEXHOJIOTUHA

Bnaneer

—COBPEMEHHBIMH METO/IaMH U TEXHOJIOTHSIMU (B TOM
ypciie WH(GOPMALMOHHBIMKU) B IPOMBIILIICHHOM
OHOTEXHOJIOTHH,

—OCHOBHBIMH METOJIaMH, CIIOCO0AaMH M CpPEeACTBaMHU
MOJTyYEHUS, XpaHEeHHUS, nepepadoTKu

nHpOpMaINY; HaBBIKAMU PabOTHI C KOMIIBIOTEPOM

KaK CpPeJICTBOM YIpaBleHHs HH(pOpMAIHen

OIIK-2

CHOCOOHOCTH U TOTOBHOCTH
HCII0JIb30BaTh OCHOBHEIE
3aKOHBI
€CTeCTBEHHOHAYYHBIX
JTUACIIUIUTHH B
po(heCcCHOHATILHOM
JACATCIIbHOCTH, HpI/IMeHﬂTB
METOAbI MAaTEeMaTU4YCCKOI O
aHaJIM3a ¥ MOJICITHPOBAHUS,
TEOPETUICCKOTO 5
AKCIIEPUMEHTATIBLHOTO

HUCCICO0OBaHUA

3Haer

—OCHOBHBIE dbopMynBl M 3aKOHBI

JUCHUITIINH B

[IOHATHS,
€CTeCTBEHHOHAYYHBIX
podecCHOHATBLHON JEATEIILHOCTH, METObI
MaTEeMaTHYECKOr0 aHajiu3a W MOJCIHPOBAHMUS,
TEOPETUIECKOIO u AKCIIEPUMEHTAJIBLHOTO
HCCIIEIOBAHUS,

—OMOTEXHOJIOTUYECKUE ACTIEKThI, HCIIOJb3yeMbIe B
OHMOTEXHOJIOTHH,

OMOTEXHOJIOTUH 5
dynkiuy,
KYJIbTUBUPOBAHHS KJICTOK;

—00BEKTHI ux

OMOTEXHOJIOIMYECKUE TIPUHIHAITBL
—CYIIHOCTh METOJI0B MOJIEKYJISIPHON T€HETUKH;
—3Tallbl BBIJCIICHUS LEJIEBBIX POTYKTOB

Ymeer

—HPOBOAUTE SKCIICPUMCHTAJIBHBIC HCCICOOBAHHUA U
HUCIIBITAHUA T10 SaI[aHHOfI METOAUKE, II0JIB30BaATHCA
MaTeMaTH4eCKOn 00paboTKO
IKCIIEPUMEHTAJIBHBIX JaHHBIX;

—II0JIb30BaThCS SI3BIKOM

OHMOTEXHOJIOTHH,

MOJIEKYJIAPHOMN

—BBIOUPATH OMOJIOTUYECKHE OOBEKTHI

Bnaneer

—METOJaMH W TIPUHIMIIAMUA COBEPIIICHCTBOBAHUS
MIPOMBIIIITICHHON MUKPOOHOJIOTUN 51
OHMOTEXHOJIOTHH;

—OCHOBHBIMH  3aKOHAMHU  ©CTECTBEHHOHAYUYHBIX
JTUCITUIUIAH B MPOMBINIICHHOW MUKPOOHOJIOTHHA U
OMOTEXHOJIOTHHM, METOJaMHU  MaTEMaTHYECKOTO
aHaJIM3a W MOJCIIMPOBAHUS, TEOPETHYCCKOTO U
IKCIIEPUMEHTAILHOTO UCCIIeI0OBAHUS

OIIK-3

CIIOCOOHOCTH HCIIOJIB30BaTh
3HaHUS O COBPEMCHHOM
du3nUecKoil KapTHHE MHUpA,
POCTPAHCTBEHHO-

3Haer

—KOHIIETILIUN CTPOEHUS BEILIECTBA;

—OCHOBHBIE  HampaBJIeHUs U  MpoOJIEeMaTUKY
COBPEMEHHBIX INPEJCTABICHUH POCCUHCKUX H
3apyOexKHBIX YUEHBIX O (PU3HUECKON KapTHHE MHUpa
U  CTPOEHMM  BEIIeCTBA I  [OHUMAaHMs
OKpY’KaloIIEero MUpa u sIBICHUH MPUPOIbI
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BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUHM  BeELIeCTBa  JUIS
MOHUMAHUS OKPYXAIOIIEero
MUpa U SABJICHUI PUPOIBI

VYmeer

—OTAMYaTh HAyYHOE IIO3HAHWE OT HEHAy4YHOTO;
MNPUMCHATL 3HAHUA (1)I/I3I/I'-ICCKI/IX n XUMHYCCKHUX
3aKOHOB JUISl OIHCAHMS ECTECTBEHHOHAYYHOM
KapTUHBI MUpa;

—JaBaTh TPAKTHYECKYIO OIIGHKY COBPEMEHHOMH
¢usznyeckoil  KapTMHE ~ MHpa Ha  OCHOBE
OIIPEIETICHHBIX TOJIOKECHUSX TEOPUU CTPOCHHS
BEILIECTBA

Bnaneer

—HaBbIKAMHM aHAJINW3a IPUPOJHBIX SABICHUH H
IIPOLIECCOB €  TOMOIUBIO  INPEACTABICHUN O
€CTECTBEHHOHAY4YHO! KapTUHE MUPA;
—CII0COOHOCTBIO UCIIOJIb30BaTh 3HAHHUSA 0
COBPEMEHHOW  (DUM3MYECKOM  KapTUHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIIECTBA JUTS ITIOHUMAaHUs
OKPY>KAIOILEro MUpa U SIBJICHUHN IPUPOJbI

I1K-2

CHOCOOHOCTH K pean3aiun
U YIPaBJICHUIO
OMOTEXHOJOTHUECKUMHU
poLeccaMu

3Haer

—OCHOBHBIC TPUHIUIBI PETYISIUN MeTaboIu3Ma |
CKOPOCTH POCTa MHUKPOOPTaHHU3MOB, CIOCOOBI
KYJIbTUBHUPOBAHHUS MHKPOOPTraHU3MOB,
KOJIMYECTBEHHBIC XapaKTEPUCTUKU POCTa KYJIbTYD,
o0opynoBaHue JUTS KYJIbTUBUPOBAHUS
MHUKPOOPraHU3MOB, XpaHEHUE MUKPOOPraHU3MOB;

—OCHOBHBIE JTaIBbI OMOTEXHOIOTHYECKOTO
rporecca,

—crnocoObl, METOAbl M NPUHLUIBI peaTu3aluu u
yIipaBJIeHUs] OMOTEXHOJIOTHYECKUMHU IPOIIecCaMH;
—COBpPEMEHHBIE JIOCTUKEHUSI OMOJIOTHYECKUX HAYK U

OMOMEIUIIMHCKUX TEXHOJIOTHM

Ymeer

—PperyJiupoBaTh u COBEPILIEHCTBOBATh
OMOTEXHOJIOTHUYECKU I npouecc c EeNbI0
MOJYYEHUs1  BBICOKOKAQYECTBEHHOTO  KOHEYHOT'O
MPOJIYKTA;

—OCYILIECTBIATh OMOTEXHOJIOTUYECKHE TPOIECCH
MPOU3BOJICTBA U TOJy4YeHHWE  OWOJOTHYECKU
aKTUBHBIX BEIIECTB M OTHCIBHBIX KOMIIOHEHTOB
MHUKpPOOHBIX KJIETOK;

—NIpOBOJUTH BbIACIEHHE U O4YUCTKY bBAB wu3
OroMacchl U KyIbTypaabHOM KHIKOCTH;
—OCYUIIECTBJISITh  MOCTAAUWHBIA  KOHTPOJb U
CTaHJApTU3AIUIO TOJTy9aeMBbIX MpenaparoB
(ompenenenue AHTUMHKPOOHOMN aKTUBHOCTH

AHTHUOUOTHKOB, AKTHUBHOCTH (bepMEeHTHBIX
IIpenapaTos, ’KHU3HECIIOCOOHOCTH
MHUKPOOPTaHU3MOB);

—o0ecneynBaTh co0uoieHne IIPaBUJI

MIPOMBIIIIJIEHHOW TUTHEHbI, OXpaHbl OKpYXarouiei
Cpezbl, OXpaHbl TPYAa U TEXHUKH 0€3011acHOCTH;
—BBIOUPATh  ONTUMAJbHbIE YCJIOBHUS  XpaHEHUS
OMOTEXHOJIOTMYECKHX MPENapaToB U OL[CHUBATh UX
Ka4eCTBO B MPOIECCE IIUTEIBHOTO XPAHEHUS

12




Bnaneer

—METOJAaMH  YIPaBJIIEMOr0  KYJIbTUBHUPOBAHUS
MUKpPOOPIaHHU3MOB;

—MEeTOoAaMHU MMMOOUITN3aUU KJIETOK
MUKpPOOPIaHHU3MOB;

—TEXHOJIOTHEH MOJTydeHns] OMOIOTHYECKH aKTHBHBIX
BEILIECTB M OT/CIBHBIX KOMIIOHEHTOB MHUKPOOHBIX
KJIETOK;

—CIIOCOOHOCTBIO K pealM3allid M  YIPaBICHHIO
OMOTEXHOJIOTMYECKUMH HPOLIECCaMU

T'OTOBHOCTb OLICHUBAThb
cpeacrtBa H

TCXHOJIOTHH C yueTOM

TCXHUYCCKUC

JKOJIOTUYECKUX
HOCJIEICTBUI ux
HpI/IMeHCHI/IFI

3Haer

—METO/bl OIICHKU CPEJCTB M METOJOB IOBBIIICHHUS
0e30IMacHOCTH TEXHUYECKUX CpEICTB 51
TEXHOJIOTMYECKHX TPOIIECCOB;

—Crmoco0bl MPUMEHCHHSI TEXHHYECKUX CPEJICTB U
TEXHOJIOTHI c YYETOM 9KOJIOTHYECKHUX
MOCIICACTBUI UX TIPUMEHCHHUS;

—METO0JIOTHIO PUMEHEHUS MOHHMTOPHHTa
KauecTBa M OC30IMMACHOCTH TEXHHUYECKUX CPEIICTB U
TEXHOJIOTHI B IMPOMBIIIICHHON MHUKPOOHOJOTHU U
OHMOTEXHOJIOTHHI

Ymeer

—MOHUMATh M aHAIM3UPOBATh HWH(OPMAIHMIO 10
croco0aM OIEHKH CPEICTB U METOJIOB IOBBIICHHUS
Oe3omacHOCTH TEXHUYECKUX CpencTB u
TEXHOJIOTHIECKUX MPOIECCOB;

—IPUMEHSTh BBIOpAaHHBIE TEXHHYECKHUE CPEICTBA U
TEXHOJIOTHH C Y4ETOM 9KOJIOTUIECKUX
MOCTIEICTBUM UX TPUMEHEHMS,;

—MPUMEHATh 3HAHUS O MOHHUTOPUHIE KauyecTBa U
0€30MacHOCTH TEXHUYECKUX CPEICTB u
TEXHOJIOTUI B MPOMBIIUIEHHOW MHUKPOOHOJIOTUU U
OMOTEXHOJIOTHH

Bnaneer

—HaBbIKAMHM  OLICHKH  CPEICTB U  METOJOB
MOBBIILIEHUS] O€30MaCHOCTH TEXHUYECKUX CPEICTB
U TEXHOJIOTMYECKHX MTPOLIECCOB;

—IpUeMaMu IIOMCKa W IIPUHATHS PEMICHHH 110
BbIOOPY TEXHHUYECKHUX CPEJCTB M TEXHOJIOTHUH ¢
Y4ETOM  OJKOJOTMYECKMX  IOCJIEICTBHM  HX
IIPUMEHEHN;

—HaBbIKAMH NPUMEHEHUS MOHUTOPHHIA KAa4eCTBA U
6e30macHOCTH TEXHUYECKUX CPEICTB u
TEXHOJIOTHI B IPOMBIIUIEHHON MHUKPOOHOJIOTUU U
OHMOTEXHOJIOTHUH,

—METOJJaMH  OLICHKH TEXHUYECKHX
TEXHOJIOTU c y4€TOM
ITOCJIEICTBUM X TPUMEHEHNUS

CpeACTB U
HKOJIOTUYECKUX

IK-7

CIIOCOOHOCTh
CHCTEMaTH3HPOBATh "
0000maTh UHPOPMALIUIO TIO
UCTIOJIB30BaHUIO  PECYpPCOB

3HaeT

—CTPYKTYpY TEXHOJOTHYECKMX PEIIEHNH W uX
KOPPEKTUPOBKY IIPU IIPOBEIAECHUH MPOMBIIIICHHBIX
WCIBITAHUN TPOTPECCUBHBIX OMOTEXHOJOTHI U
HOBBIX BH/IOB OMOTEXHOJOTHYECKOW MPOIYKIIMU C
Y4ETOM ONTHUMHU3ALUU 3aTpaT M IOBBIIICHUS
Ka4ecTBa POU3BOJAUMON ITPOYKLIHH;

—COCTaB IIPOU3BOJICTBEHHBIX U
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HNPEANPUATHS

HETNPOM3BOJCTBCHHBIX 3aTpar JCHCTBYIOUIMX H
MOJICPHU3UPYEMBIX MIPOU3BOICTB
OMOTEXHOJIOTHYECKON TPOTYKIIHH;

—mokazatend A(PQPEKTUBHOCTH TEXHOJOTHYECKHIX
MPOIIECCOB  MPOU3BOJICTBA OMOTEXHOJIOTUYECKOM
TIPOJTyKIIHH;

—METOJIbI M Cpe/icTBa cOOpa, 0OpabOTKH, XpaHECHHSI,
mepenay W HAKOIUICHUS  WHGPOpMAluu  C
WCIIOJIb30BaHUEM 0a30BbIX CHCTEMHBIX
MIPOrPaMMHBIX TIPOAYKTOB ¥ MAKETOB MPUKIIATHBIX
porpamMm B nporiecce MIPOU3BOJICTBA
OMOTEXHOJIOTHYECKOH MPOTYKIUY;

—pecypcHoe oOecrieueHue OHMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA

VYwmeer

—HPUMCHATDH METOOUKHU pacucTta TEXHHUKO-
9KOHOMHYECKOH 3()()EeKTUBHOCTH NPOU3BOJCTBA
OMOTEXHOJIOIMYECKON MPOAYKIUM IIpU BbIOOpE
ONTUMAJIbHBIX TEXHUYECKUX W OPraHUu3alMOHHBIX
peuieHui;

—HCIIOJIb30BaTh TEXHOJOIMU cOopa, pa3MelleHus,
XpaHEHUs, HAKOIUICHWs, MpeoOpa3oBaHus U
nepefayd  JaHHBIX B MpodecCHOHANbHO-
OPHUCHTHUPOBAHHBIX I/IH(l)OpMaIlI/IOHHI)IX cucremMax
IIPOU3BO/ICTBA OMOTEXHOIOTUYECKOM MPOIYKLIUU

Bnaneer

—odopMieHHEM UW3MEHEHUH B TEXHHUYECKOM U
TEXHOJOTHYECKON JIOKYMEHTAIUU npu
KOPPEKTUPOBKE  TEXHOJIOTUYECKUX  IPOIIECCOB,
CUCTEM YIPaBICHUSTIPOU3BOJICTBA
OMOTEXHOJIOTHYECKOM MPOTYKIUY;

—THOATOTOBKOM NPEIJIOKEHHI MO  IOBBIIICHHUIO
3¢ HeKTHBHOCTH MIPOU3BOJCTBA u
KOHKYPEHTOCTIOCOOHOCTH TIPOTYKIIHH,
HaMpaBJIEHHBIX HA PAllMOHAIBHOE HCIOJIh30BAaHHUE
M COKpAIleHHUE pacXOJOB CHIPbS,, MAaTEpPHAJIOB,
CHIDKEHUE TPYAOEMKOCTH MIPOU3BOJICTBA
MPOJIYKIIMK, TOBBIIICHHE IPOU3BOIUTEIBHOCTH
TpyZAa, JKOHOMHOE PacXOJ0BaHHE YHEPrOPECYPCOB
Ha TPEANPUATAN, BHEIPCHHE OC30TXOMHBIX |
MaJ00TXO/HBIX TEXHOJIOTHiA MIPOU3BOJICTBA
OMOTEXHOJIOTMUYECKOMN MPOTYKIIUU

I1K-9

BIIaJICHIE OCHOBHBIMH
METOJaMH W TIpUEMaMu
MPOBEJICHUS
AKCIIEPUMEHTAIIbHBIX
HWCCIICJIOBAaHUIT B CBOEH
npohecCHOHATBLHOM
obnactu

3Haer

—OCHOBHbBIC HAIIPABJICHHSI Pa3BUTUsI OMOTEXHOJIOTUU
nu COBpeMeHHBIe JOCTUIXCHUA 6I/IO.]'IOFI/I'-ICCKI/IX HayK
1 OMOMEIMIIMHCKUX TEXHOJIOTHIA;

_Tpa)II/IHI/IOHHI)Ie MI/IKpO6HI)Ie TCXHOJIOTHUHN nu
OCHOBHEIE JTaIIbI OMOTEXHOJIOTHYECKUX
MIPOIIECCOB;

—CcImoco0bl OMOCHHTE3a OCHOBHBIX OHOJIOTHMYECKHU
AKTHBHBIX BEIECTB;

—OCHOBHBIC METOAbI nu HpI/ICMBI HpOBeI[eHI/ISI
IKCICPUMEHTATBHBIX HCCIEN0BAHMI B
IIPOMBIILLTICHHOU MHUKPOOHOJIOTUI u
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OMOTEXHOJIOTHHA

VYmeer

—MPUMEHATh  (PYHIAMECHTAIBHBIE TEOPETHUYECKUE
3HaHHUS JUISI PEIICHHS IPAKTHYECKHX 3aJad B
o0jacT MHUKPOOHOW OMOTEXHOJIOTUUHU MPOBOIUTH
HCCIACAOBAHUS o COBEPIIICHCTBOBAHHIO
OMOTEXHOJIOTHYECKOTO TPOIIecca;

—MPOBOJIUTh SKCIICPUMECHTAIILHBIC HCCIICAOBAHUS B
MIPOMBIIIITICHHON MUKPOOHOJIOTUN u
OMOTEXHOJIOTUU

Bnaneer

—croco0amMu TIOJIYYeHHS TPOIYLIEHTOB IOJIE3HBIX
BEIICSCTB, HU3y4YECHUS ux ¢dusnomnoro-
OMOXMMHUYECKHX XapaKTEPUCTHK

—OCHOBHBIMH METOJAMH W TMPUEMaMH IPOBEICHUS
AKCTIICPUMEHTATbHBIX HCCIEeN0BaHUN B
MTPOMBIIIIIICHHON MHUKPOOHOJIOTUH i
OHOTEXHOJIOTHH,

—HaBBIKAMH  TUTAHUPOBAHHSI W BBIOJIHCHUS
SKCIIEPUMEHTANbHBIX  33Zad MO  IOJYYEHHUIO
LIETIEBBIX MIPOYKTOB, U3YYEHUIO 3aKOHOMEPHOCTEH
U yciuoBui uxX OWOCHHTE3a, ONTHUMH3AINH
Ouomnporecca

I1K-17

CIIOCOOHOCTH
pa3pabaThiBaTh  OCHOBHBIE
STallbl
OHMOTEXHOJIOTHYECKOTO
mporecca

3Haer

—OCHOBBI  IIPOMBIIINICHHOW  MHUKPOOHOJIOTHH U
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, IeXaluX B
OCHOBE TEXHOJOTHYECKHUX MPOLECCOB
OMOTEXHOJIOTHUH;

—IEUCTBYIOIIME OMOTEXHOJIOTHYECKUE
MPOU3BOACTBA, MX TEXHUYECKOE OCHAIIEHHUE,
pa3MeIIeHne TEXHOJIOTHIYECKOTr0 000pyA0BaHUS;

—OCHOBHBIE ATallbl ITPOMBIIIEHHOTO ITPOU3BOJICTBA
YU YOPABJICHUE OCHOBHBIX CTaAUN JIEMCTBYIOIIMX
OMOTEXHOJIOTHUECKUX MTPOU3BOJICTB;

—TEXHOJIOTUA  TPOU3BOACTBA W  OpraHU3aluu
MIPOU3BOACTBEHHBIX u TEXHOJIOTHYECKUX
MPOIIECCOB OMOTEXHOIOTUYECKON MTPOTYKIIUU

VYmeer

—BECTH OCHOBHBIC TEXHOJIOTHYECKUE TIPOIECCHI
MIPOU3BOJICTBA OMOTEXHOIOTUUYECKOM MPOTYKIUY;
—pa3pabarbIBaTh OCHOBHBIE ATaIlbl
OMOTEXHOJOTMYECKOT0 Mpolecca ¢ MOMOIIBIO
OINITUMAJIBHBIX U PaUOHAJIBHBIX TEXHOJIOTHYCCKUX

CXeM;

—HPUMCHATH OMOTEXHOJIOTUA C HCIIOIB30BaHUEM
TeHHO-UH)KCHEPHBIX MIPOIYLIEHTOB —
MHUKPOOPTaHU3MOB, KJIICTOK  PaCTUTCIIBHOTO u
KUBOTHOT'O TIPOUCXOXKICHUS,

—MPUMEHATh TPOrPECCUBHBIE METOJNbI MoAdopa u
OKCILTyaTallu TCXHOJIOTHYCCKOTO OGOpYI[OBaHI/IH
npu MIPOU3BOJICTBE OMOTEXHOJIOTHYECKON
MPOIYKLIUU
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Bnageer | —meTomamu ¥ nmpuHIUNAMH pa3pabOTKH OCHOBHBIX
3TarnoB OMOTEXHOJIOTUYECKOTO IPOLIECCa;
—MeTOJaMH M TMPUHLUIAMH pPa3pabOTKU IIJIaHOB
pa3MelIeHUs obopyoBaHus, TEXHUYECKOTO
OCHAllleHWs] W OpraHu3anuu padouux MecT B
paMKax MOpPUHATOW Ha TPEANPUATHUH TEXHOJIOTUU
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIIUU

I[J'ISI q)OpMI/IPOBaHI/IH BBIIICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKax OUCIHHIIIIMHBI
((HpOMI)IH_IJIeHHaSI MI/IKpO6I/IOJIOI‘I/ISI 1 OMOTEXHOJIOTHS IMPUMCHAIOTCA CIICAYIOIIUC
MCTOIbI aKTHBHOFO/I/IHTepaKTPIBHOFO 06y‘I€HI/I}I: CCMHUHApPbI B BHIC «KPYIJIBIX
CTOJIOB», OWUCKYCCHA, HpO6HeMHBII>'I MCTO/J[, 3KCIICPUMCHTAJIBHBIC IIPAKTUYCCKUC
3aHATHA.
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|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTH
KYPCA
(mekuuonHbIe 3aHATHA (36 YacoB))

Pasnen 1. HayyHble OCHOBBI NPOMBINLJIEHHOH MHUKpoOuosoruu (6
4acoB).

Tema 1.McropusnpomsinuienHoiiMukpoounonorun(0,S yaca).

— XPOHOJIOTUYECKHE ATaIIbl pa3BUTHS MHUKpPOOHOJIOTUU TUISL
OMOTEXHOJIOTHH.

— IlpenMer mpoMBINUIEHHOW OMOTEXHOJIOTHH.

Tema 2. O6mias xapakrepuctuka MmukpooprannzMon(0,5 yaca).

— AyKkapuoThl (BUPYCHI U BEPOUIbI).

— IIpokapuoTsl (GakTepun).

— Oykapuotbl (TpuOBL, BOJOPOCIH, MPOCTEHUIINE, BBICUIME PACTECHMS,
JKUBOTHBIC).

— @epMEHTHI.

— buosnorndecku akTHBHbIE XUMUYECKHE BELIECTBA.

— KynbTypbl 3yKapuOTHUYECKHX KIIETOK.

Tema 3.OCHOBHBICTIPUHIUIIBIPETYIALUUMETA00TM3MAaUCKOPOCTH
poctamukpooprann3moB(0,5 yaca).

— OCHOBHBIE MTOHATHS.

— Perynsius Ha ypoBHE OMOCHUHTE3a OCJIKOB.

— Perynsius akTUBHOCTH TOTOBBIX OEITKOBBIX MIOCPETHUKOB.

— Perynsmus uHTErpambHbIX MEMOPAHHBIX MTPOIIECCOB Y MUKPOOPTAHU3MOB.

— BzaumopelicTBue  peryjasiTOpHbBIX ~ MEXaHU3MOB TPU  YIPaBJICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

Tema 4.Cenexuusi MHUKPOOPTAaHU3MOB — TMPOAYLEHTOB MPAKTHUYECKU
BakHbIXBemecTB(1 uac).

— Br160p UCX0AHOrO MUKpPOOPTaHU3Ma AJIsl CENEKIIHH.

— IloaroroBka UCXOAHOTO IITAMMA K CEJIEKIIMOHHON paboTe.

— IlomyyeHnne MyTaHTOB.

MeTtoap1 0TOOpa MYTaHTOB C MOBBIIIEHHBIM YPOBHEM MPOAYKIIUH.

— Mertoj noslydeHHsI TeHETUYECKUX PEKOMOMHATOB.

Tema S.Mcnonp30oBaHHE TE€HETHYECKOW WHXKEHEPUM JUIA  IOJYyYECHUS
MPAKTUYECKHU MOJE3HBIX IITAMMOB MUKpoopranu3MoB(1 1ac).

- HonyquHe OEJIKOB YeJIOBEKa U JKUBOTHBIX.
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— KoHcTpynpoBaHue mTaMMOB MPOAYIIEHTOB TMEPBUYHBIX W BTOPHUYHBIX
METa0OJIUTOB.

Tema 6. KynbTuBupoBanue Mukpoopranuzmon(0,S yaca).

— Ilepuoguueckoe KyJIbTUBUPOBAaHUE — Hayajo U3YUYECHUS
MHUKPOOHOJIOTHYECKOTO0 CUHTE3A.

— HenpepbiBHOE KyJIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

— KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.

— VYnpasisieMoe KyJIbTUBUPOBAHUE MUKPOOPIaHU3MOB.

Tema 7.A3panusanpukyJIbTUBUPOBAaHUM MUKpoopraHnusMon(0,5 yaca).

— BausHue KOHILIEHTpaluu pacTBOPEHHOIO B CpEAE KHUCIOpOoAAa Ha POCT
MUKpPOOPTaHU3MOB.

— Tpancnopt kucnopoga u3 BO3AyXa B KyJbTYpaJIbHYIO Cpeay U K
MUKpPOOpPraHU3MaM.

— Marematnueckoe omnucaHue aOCOpOIMHM KHCIOpOAa B NEPUOAMYECKU
JEUCTBYIONIEM anmapare Mpy KyJIbTUBUPOBAHUU MUKPOOPTAaHU3MOB.

— AOcopOuusi KHUCIOpOoJa B MEPUOJUYECKH JEHCTBYIOIIEM ammapare Oe3
MUKpPOOPTaHU3MOB.

— AOcop0Omus  KHCIOpoJa B MEPUOAMYECKH JEHCTBYIOIIEM amnmnapare npu
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

— AOcopOuus  KHUCIIOpOJa B HEMPEPBHIBHO JEHUCTBYIOIIEM amnmapare s
KyJTbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 8.Xpanenue mukpoopranu3mon(0,5 yaca).

— Tlepuoanueckue nepeceBsl (MU «CYOKYJIBbTUBUPOBAHHE ).

— XpaHeHHe  MUKPOOPTaHM3MOB TMPU  HHU3KHUX H  yJIbTPaHU3KHUX
TeMIlepaTypax.

— JInodpunuzarusi.

— XpaHEeHHEe MUKPOOPTAHU3MOB B BBICYIIIEHHOM COCTOSHUMU.

— XpaHeHue 1noj MUHEPATbHBIM MaCJIOM.

— XpaHeHHe OTAETbHBIX TPYII MUKPOOPTaHHU3MOB.

— OmnpeneneHue >KU3HECITOCOOHOCTH KYJIBTYD.

Tema 9.bakteprodarn B mukpoOuosorudeckoit mnpomsbiiennoctu (0,5

yaca).

— MHuoroo6pa3zue u o011Me cBoicTBa 6akTeprnodaros.

— Tlomananue haroB Ha MPOU3BOJICTBO.

— OCHOBHBIE CTaauU PAa3BUTHUS W TMPOCTEUIINE METOIbl HUCCIIECIOBAHUS
O6aktepruodaros.

— OCOOEHHOCTH  pa3BUTUS  YMEpEHHbIX (aroB  (JIM30r€HM3ALUU U
WUHIYKIUN).
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— HocurenbctBo (TmCeBAOMM3OTeHUSI) W WH(EKINA KIETOK MEPMaHEHTHO
pazBuBaromumucs paramu (ITPD-unpexms).

— IIpocTeie crmocoObl naeHTUGUKAIIMHA OakTepruodaros.

— Jlepextupie ¢aru. [loHATHE O CYIMIECTBEHHBIX W HECYIIECTBEHHBIX
(m106aBOYHBIX) TeHAX.

— Ilpunuunsl U MeTo1bI KJIaccuukaum 6akTepuodaros.

— ®arosblit npoduis 3aBoaa (DII3).

— Mexanu3mbl (aroycToiunBOCTH OAKTEpU U CIOCOOBI MPEIOTBPALICHUS
(harom3ucoB.

— baktepuodaru B reHETUKE U CEJIEKITUU POMBIIICHHBIX MPOTYIIEHTOB.

— OOwebunosornueckasl 3Ha4UMOCTh UCCIIEIOBaHUs OaKTepruoQaros.

Tema 10.
NMMoOm30oBaHHBICKIETKUMUKpOOpranu3Mosunxnpumenenue(0,S yaca).

— MeTtoap1 UMMOOUIM3AlIUY KJIIETOK MUKPOOPTAaHU3MOB.

— Oco0eHHOCTH KHBBIX UMMOOMIIM30BaHHBIX KJIETOK MUKPOOPTaHU3MOB.

Paznen 2. [losryyeHue 0MOJIOTHYECKHA AKTUBHBIX BEIECTB U OTAEJIbHBIX
KOMIIOHEHTOB MUKPOOHBIX KJIETOK (6 4acoB).

Tema 1. Autubuotuku (1 gac).

— OOpa3oBaHrie aHTHOMOTUKOB B MMPOMBIIUICHHBIX YCIOBHUSIX.

— [lyTn moBeIIeHUs] OMOCHHTE3a AHTUOMOTHKOB MUKPOOPTaHU3MaMH.

— JIByxda3Hblif XapakTep pa3BUTHS MIPOYIICHTOB AHTHOUOTHKOB.

— JlaGopaTopHbIii perJamMeHT.

— [IpoMbInTeHHOE TIOJTydYeHUe aHTUOUOTHKOB.

— TIpoMbIIEHHBIN METOT TIOJIYYESHHS TIOTYCHHTETHYECKUX aHTHOUOTUKOB.

— Tlotepst cmoCOOHOCTH MHUKPOOPTaHW3MOB K 0Opa30BaHUIO aHTHOMOTHUKOB
B ITPOMBIIIUICHHBIX YCJIOBUSX.

— [lpumeHeHME aHTHOUOTHKOB.

— AHTHOMOTHKM —  cHenuUYecKrue HWHTHOWTOPHI  psifa  peaKiuid
MeTabor3ma.

Tema 2. Buramunsi(0,5 yaca).

— Buramun Bj, (mpoayuentsl BuTamuHa Bip; OuocuHTe3 BUTamuHa By
¢byHkuu BuTamMuHa By,; mogydyeHre u npuMeHeHne ButaMunaa Bi,).

— PubGodmasun (mpoaynentsl pubodiaBuHa; OwocuHTe3 pubodIaBUHA;
peaknuu, KaTtalu3upyembie (IaBOMPOTCHIAMHU; TIOJYYCHUE W TPUMCHCHHEC
pubodraBuHa).

— Oproctepud (MPOIYLEHTbl AProcTEpUHa; OUOCUHTE3 HPrOCTEPUHA;
yCIIOBHSI OOpa30BaHUSl 3ProcTepuHa JAPOXIKAMH; TMOIYyYEeHHE U TNPUMEHEHUE
ProcTeprHa).

19



Tema 3. Kapotunoupi(0,5 yaca).

— buocuHTE3 KapOTUHOUIOB.

— Jlokanuzanus u GyHKIIUH KapOTHHOUIOB.

— YcnoBus 00pa3zoBaHMs KAPOTUHOUJOB MUKPOOPTaHU3MaMHU.

— IIpoaylieHThl ¥ IPOMBIILJICHHOE MOJTyYeHHE KapOTHHOUIOB.

— Hcnonp3oBaHue KapOTUHOUIOB B HAPOTHOM XO3SHUCTRBE.

Tema 4. ['u66epennunni(0,5 yaca).

Tema 5. Ankanonasi(0,5 yaca).

Tema 6. AMuHokuciaoTheI(1 gac).

— buocuHTe3 rimyTaMMHOBOM KHUCIIOTHI.

— buocunTes nu3nHa.

— Perynsinus OMocuHTE3a aMUHOKHUCIIOT.

— IlomyyeHne aMHUHOKHCIOT C TOMOINBIO MMMOOWMIM30BAHHBIX KJICTOK MU
dbepMeHTOB.

— IlonyyeHue ONTUYECKUX H30MEPOB AMUHOKUCIOT IMyTEM MPUMEHEHUS
alusIa3 MUKpPOOPTaHU3MOB.

Tema 7. Hykneotunpi(0,5 yaca).

— Cunre3 ATO.

— CuHTE3 HUKOTHHAMUIIUHYKJICOTH IA.

— CuHTE3 MHO3UHOBOW KUCJIOTHI.

— Cunre3 ryano3unnonudocdaros.

Tema 8. ®epmentoi(0,S yaca).

— Oco0eHHOCTH (PePMEHTOB MUKPOOPTaHU3MOB.

— @epMEeHTbl MUKPOOPTaHU3MOB, IPUMEHSIEMBIE B IPOU3BOJICTBE.

— I[ITaMMBI-IPOAYLIEHTHI U KYJbTUBUPOBAHUE.

— Beoigenenue u cradunuzanus GepMeHTOB.

— IIpumenenue hepMEHTOB MUKPOOPTAaHU3MOB.

Tema 9. JIumuaei(0,5 yaca).

— CocraB ¥ coliepKaHU€ JUIHUI0B Y MUKPOOPTaHU3MOB.

— IlpoaylieHThl TUTIHIOB.

— buocunTes munuaos.

— BiusiHue yclioBHil KyJIbTUBHUPOBAHUS HA COCTAB JIUMHJIOB.

— B03MOXXHOCTH MPOMBIIIJICHHOTO MTOTYYEHUS! JIMITUIOB.

— IlpakTUueckoe MpUMEHEHHUE JTUTHUIOB.

Tema 10. [Tonucaxapuasi(0,5 yaca).

— TMonucaxapuapl MATOIIA3Mbl U MEMOPAHHBIX CTPYKTYP.

— Tlonucaxapuibl KJIETOYHBIX CTEHOK.
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— BHekJeToYHbIe NMOJUCaXapUIbI.

— buocuHTE3 noaucaxapuaos.

— YcioBus  KyJbTUBHUPOBAHHS ~ MUKPOOPTaHM3MOB HW  OHMOCHHTE3
ITOJIMCAaXapUJIOB.

— IIpombInuieHHOE TOTyYeHne MUKPOOHBIX TOJIMCAXapUJIOB.

Paznen 3. MHcnoab3oBaHue OpokeHWil W JAPYIrMX IPOIECCOB
MeTaboau3ma (4 yaca).

Tema 1. CrimproBoe Opoxxenue(0,5 gaca).

— Du3znoorus ApoXIKEeH U XMMU3M CIIUPTOBOTO OPOXKEHHUS.

- XapaKTepI/ICTI/IKa ,Z[pO)K)KGﬁ, IMPUMCHACMBIX B IIPOMBIINIIICHHOCTH.

Hcrnonp3oBanue APOXOKEH B MPOMBIIIIICHHOCTH.

— Jpoxku — BO30yauTeM HHPEKIUHU Ha TPOU3BOCTBE.

Tema 2. Monouynokucnoeopoxenue(0,5 yaca).

— OO1as xapakTepUCTUKA MOJIOYHOKHCIIBIX OaKTepUH.

— PacnpocTpanenue 1 B3aMMOOTHOIIICHUS ¢ APYTUMH MUKPOOPTaHU3MaMH.

Hcnonb3oBaHnE MOJTOYHOKHUCIBIX OAKTEPHIA.

— MonouHokucibie 0akTepun — BO30yauTenu HHHEKINH.

Tema 3. [IponmronoBokucioe opoxenue(0,5 yaca).

— OO6m1as xapakTeprucTUKa MPOMMOHOBOKHUCIBIX OaKTEpHil.

— IlponnoHoBOKMCIBIE OakTepuu B MPOU3ZBOJCTBE Chlpa U JPYIHX
MPOTYKTOB MTUTAHUSI.

— Jlpyrue obyacTu MpUMEHEHHUS MPOMMOHOBOKHUCIIBIX OaKTEPHUH.

Tema 4. Auerono-6ytunoBoe 6poxenne(0,5 yaca).

— Oco0eHHOCTH alleTOHO-0YTHUIIOBOTO OPOKEHHUS.

— IIpon3BOACTBEHHBIE CPEMBI.

— Ilognepkanue KynbTypbl OaKTepuil ¥ MOATOTOBKA MHOKYJIATA.

— bpoxenue.

— NuduumpoBaHue B yCIOBUAX alleTOHO-OYTHUIIOBOTO OPOXKEHUS.

— Ileperonka aneToHO-0yTUIIOBOM Opa)KH.

Tema 5. Ilonmyuenue ykcyca © JAPYrMe acleKThl MCIIOJb30BaHUSA
YKCYyCHOKHCIBIX OakTepuii(0,5 yaca).

— OOm1ast XxapakTepUCTHKa YKCYCHOKUCIBIX OaKTepHil.

— OkucnurenbHbIe TpaHC(HOPMAIIMU OPTAHUYECKUX COSTMHEHUH.

— Mukpobuonornueckue Tpanchopmanuu npu cuaTe3e ButamunHa C.

— IlomyuyeHne nTHOKCHALIETOHA.

— IlonyueHue cnupTOBOrO YKCyca.

— CuHTe3 nojaucaxapuios.

Tema 6. [lonyuenue oprannueckux kuciort (0,5 yaca).
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— IlonmyueHne opraHnYeCKUX KUCIOT U3 YIJIEBOJIOB.

— IlonydyeHue opraHMUECKUX KUCIOT U3 H-ankaHOB.

Tema 7. Tpancopmanusiopranndeckuxcoeannenuii(1 uac).

— IIpoueccel MUKpOOHON XUMHH.

— Tpancdopmarus pacTyuieil KyJapTypoil B IEPUOJUUYECKUX YCIOBUSX.

— Tpancdopmarys cycrieH3usIMU HEPA3MHOKAIOIINXCS KJIETOK.

— Tpancdopmaryu, oCyIiecTBIsIEMbIE CIIOPaMH IPUOOB U AKTUHOMHIIETOB.

— HenpeppiBHBIE METO/IBI KYJIETUBUPOBAHHUS.

— Komerabonuzm.

— IlpumeHeHne NOBpEXACHHBIX U I€3UHTETPUPOBAHHBIX KIIETOK.

— MurubupoBaHue onpeaenéHHbIX y4aCTKOB META00INYECKUX My TEH.

— [lpumeHeHre MyTaHTOB C OJIOKUPOBAHHBIM CHUHTE30M OIPEIEICHHBIX
(bepMeHTOB.

— KoHcTpynpoBanue mTaMMOB C TOBBIIIEHHOH CIIOCOOHOCTBIO K
TpaHchOpMaIIHH.

— depMeHTHbIE NpenapaTbl © UMMOOUIN30BaHHbIE (PEPMEHTHI.

— MmmoOunum3anus KIeTok.

— IHonutpanchopmanuu.

— Mukpoopranusmsl, TpaHCHOPMUPYIOLIUE OPTAaHUYECKUE COCAMHEHUS.

— Ilpumeps! TpanchopmMayu OpraHUuYECKUX COCTUHEHUN.

Pasnesn 4. IlpousBoacTrBa, OCHOBAHHbIC HA IMOJYYEHHMH MHUKPOOHOI
oumomaccnl (2 yaca).

Tema 1. ITonyuenuebenka(0,5 yaca).

— Hcropus ncnosb30BaHus MUKPOOPTaHU3MOB JJIs OJTyUeHUs Oerka.

[TutarenbHast HEHHOCTH OEJKOB.
— be3BpenHoCTs MUKPOOHOI MacCHI.

[Ipotiecc v MPUHITUTIBI KOHTPOJIS BBIPAIIIMBAHUS MUKPOOPTAHU3MOB.

— OCHOBHBIC BHJIBI CBIPBS U UCITOJIB3yEMbIE MUKPOOPTaHU3MBI.

Tema 2. IlpousBojacTBOBakiMH, OakTeprodaroB u  Mpenaparos,
HOpMaNM3yomux Mukpodaopy uenoneka(0,S yaca).

— BakmuHEIL.

— JleueOHo-nIpodunakTUUYECKHE TTpenapaTbl OaKkTepruodaros.

— BakTtepuansubie mpenapaTsl, HOPMAIU3YIONIUE MUKPODIOPY.

Tema 3. Ilonydenue azoTGuKCHpyOMUX OakTepHaabHbIX mpernapaToB (0,5
yaca).

— CBoiicTBa KITyO€HBKOBBIX OaKTEpHUi.

— Ponb ki1yO€HBKOBBIX OaKTEpHl B @30THOM 0ajlaHCe MOYBHI.
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— IIpenapatsl KIIyOEHBKOBBIX OAKTEPHIl.

— Ilpumenenue npenapaToB KIyOEHbBKOBBIX OAKTEPHIA.

— [pyrue a3otdukcatopsl.

Tema 4. IloBpexaeHne MUKPOOPraHM3MaMU MAaTEPUAIOB M CHOCOOBI HX
3amuthi(0,5 yaca).

— [lpusnaku noBpexaACHUS MaTepUanIoB MUKPOOPTaHU3MAMH.

— MuUKpOOpraHusMbl,  MOBPEXAAIONIME  METAUIbl M METOAbl  HX
OOHapyKCHHS.

— [IpuuuHbBI NOBpEXACHUS MATEPHAIOB MUKPOOPTraHU3MAMH.

— ®u3uko-xumMuueckue (aKTopbl Cpelbl U IMOBPEXKIECHUE MaTepUaIOB
MUKpPOOpPTraHU3MaMH.

— CrnocoObl 3alIUThl MATEPUATIOB.

— Mertoapl onpeneneHuss YCTOWYMBOCTH MAaTEpUANIOB K BO3JACHCTBHIO
MUKPOOPTaHU3MOB.

Il. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA
(MpakTuueckue 3austus (364yacos))
(JIaGopaTtopubie padoThl (18 yacos)).

3anaTue 1. [lpombinuieHHOe KyJIbTHBHPOBaHWE MHUKPoOpranu3mosn(18
4acoB).

Ilenv padbomwr: v3yunTh OCOOCHHOCTH MPOMBIIIIEHHOTO KYJbTUBHPOBAHUS
MHUKPOOPIaHU3MOB, MOCTABJISIOLIUX FTOTOBBIE 1I€JIEBBIE MPOAYKThl OMOCHHTE3A.

1. KosutokBHYM.

KonTponupoBanue r1iyOMHBI YCBOEHUS TEOPETUUECKOTO MaTepuaa;
NOHMMAaHUs CYIIHOCTH SIBJEHHM, WJUIIOCTPUPYEMBIX JaHHBIM IPAKTUYECKUM
3aHSATHEM; 3HaHUI IPOMBIIUIEHHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

2. TeopeTuyeckasi 4acTh
1. Obmue CBEJICHUS 0 ITPOMBIITUICHHOM KYJbTHUBHPOBAHH U

MUKPOOPTraHU3MOB.

2.OCOOCHHOCTH  TEXHOJIOTHHM  IPOMBIILICHHOTO  KYJIbTHUBUPOBAHUS
MUKPOOPraHU3MOB

3. OT00p mMTaMMOB MHUKPOOPTAaHU3MOB U pab0oTa ¢ HUMH

4. TIpuroToBiieHHE TOCEBHOW MUKPOOHON KYJIbTYpPhI

5. IIpuroroBiieHUE U CTEpUIU3AIUS IUTATEIbHBIX CPEN

6. [TogroroBka OMOpeaKkToOpoB K MIOCEBY U BBIpAL[MBAHUE
MHUKPOOPTraHU3MOB.

/. TexHoMoTusl KYyJIbTUBUPOBAHUS MHUKPOOPTaHM3MOB B  IOKOSIIEMCS
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COCTOSTHUM 0€3 aspaliui.

8. TexHONOrusl  NPOMBILUIEHHOTO  KYJIbTUBHUPOBAaHHS  AHAa’POOHBIX
MUKpPOOPTaHHU3MOB.

9.Ilepuoguueckue M XEMOCTaTHbIE  CHCTEMbl  KyJIbTHBUPOBAHUSA
MUKPOOPTraHHU3MOB.

10.0OcobenHoCcTH OMOTEXHOJIOTUHU KYJIbTUBHPOBAHUS BUPYCOB.

3. IlpakTu4yeckas 4acrb.

1. O3HaKOMUTBCSI € OCHOBHBIMHM  CIIOCOOAaMU  KYJbTUBUPOBAHUS
MHUKPOOPTaHU3MOB.

2. I3yunuTh  3Tambl  TEXHOJOTMYECKOro  Ipolecca  INTyOMHHOTO
BBIPAILMBAHNS MUKPOOPTaHU3MOB.

3. YcBOUTH OCHOBHBIE TpPeOOBAaHHS TMPU NPHUTOTOBICHUH IMHTATEIBHBIX
cpen.

4. Paccunutath 3QPEKTUBHOCTh CTEPUIN3ALUHU KUAKUX MUTATEIbHBIX CPET
B U30TEPMUUYECKUX YCIOBUIX MPH ABYX PA3HBIX 3aJJaHHBIX PEKUMAX.

5. Paccuntath KOJMYECTBO MOJYYEHHOI'O CHIPOIO KOPMOBOro Oejika B
pe3yabTaTe THIPOIH3AIMHA PACTUTEIILHBIX OTXO0B Aposxikamu pojaa Candida.

4. Odopmiienne padoThlI.

3anucaTh OCHOBHBIE XAapAaKTEPUCTUKHU ATANOB TEXHOJIOTMYECKOro IMpoliecca
IJIyOMHHOTO  BbIpAIlUBaHUS ~ MHUKPOOPTaHM3MOB,  O0(OpMHB B  BHJE
HUKEPUBEACHHOW TaOIHIIBL.

Tabmuma 1 — XapakTepucTHKa JTaloB IIporlecca TIIYOMHHOTO BBIPAITUBAHUS
MHKPOOPTaHHU3MOB
Ne
y DTar TeXHOJOTHIECKOTO TIpoIiecca OCHOBHBIE XapaKTEPUCTUKH
/1

3apanue 1. PaccunmrtaTh KOJMYECTBO MOJYYEHHOT'O CBHIPOIO KOPMOBOIO
Oenka B pe3ynbTaTe TUApoJU3aluM Jpoxokamu  poxa Candida 2 T
pacCTUTENBHBIX OTXOJOB (OTXOABl LIEJUTIOJI03HON MPOMBIILIEHHOCTH, COJIOMA,
CBEKJIOBHYHAs Menacca, KapTodenabHas Mes3ra, 0apaa CIHUPTOBBIX MPOU3BOCTB,
OTXOJIbl KOHAUTEPCKOM U MOJIOYHOW MPOMBINIIEHHOCTH) 3a 20 4 pabodero mukia
MPU YCIOBUU, YTO U3 | T OTXO0B MOXKHO MOAY4UTh 200 KI' KOPMOBBIX JIPOXKEHN B
cyxoi Macce, coaepxaniux 50% coiporo oenka.
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Jlaboparopnasi pabGora 1.IlpuroroBjieHne NHUTATEJBHON CMeCH M
MATPUYHOM KYJbTYPbI AJI51 KyJbTHBALMH APOAKe (6 yacos).

Ilenv pabompr:mONYyYNTHh HABBIKA MPUTOTOBJICHUS] TMHUTATEIBHBIX CpE,
MOCEBHOTO MaTepuajia M KOHTPOJS KOHIEHTPAIMK TOCEBHOIO MaTepuaa.
PaccMoTpeTs 1OJ MHUKPOCKOIIOM B3BECh TNEKAPCKUX JAPOXOIKEH W OINPEACIIUThH
MPUCYTCTBHE JIBYX PaC OJHOKJICTOYHBIX TPHOKOB B KYJIBTYPE.

O0OopynoBaHue U peaKTUBBI:

1) 6roperku (50 u 30 mu1), k01061 KOHHYecKkue (100-500 m);

2) men3ypku (0,5; 0,1; 2,5; 30 mi), munetku (0,2-0,5 m);

3) pactBop cynbdara Harpus 0,5-1,0 H;

4) pactBop THOCYIb(aTa HaTpus 0,1 H;

5)rmoko3a- 0,1 kr;

6) criupT >TIITOBHIH - 0,05 KT

7)xyneTypa S. servisea (10 r cyxoro npenapara ¢ BIaXHOCTBIO 75%);

8) KOMITJICKT PEaKTHUBOB JIJIsl ONPECIICHNs KOHIICHTPAIIMH TITFOKO3BI;

9) dorokonopumetep (PKM);

10) MUKPOCKOTIBI;

11)kamepa ["opsieBa.

IHopsiaok BbIOJIHEHUsI PA0OTHI:

1. [IpUrOTOBUTH MUTATEILHYIO CPEY, IS YETO:

— otBecuTh 50 T TIIOKO3BI M BCHINIATh €€ B CTEPUIIBHYI0 €MKOCTHOOBEMOM
0,5 m;

— otBecuth 1o 0,01 T NaCl, MgSO,, KCI u BchIliaTh UX B €MKOCTB;

— BIIUTH B 3Ty eMKOCTh 300 My TUCTWINIMPOBAHHOW BOJBI TEMIEPATypOu
36°C u pa3Meniars;

— ONpENENUTh  KOHIEHTPAIMI0  TJIFOKO3bl  (DOTOKOJIOPUMETPUYECKUM
METOOM.

2. IIpuroToBUTH MOCEBHOW MaTepuall, JJis Yero:

— B3BECHTB 5 T IpoxKeit S. Servisea;

— BJIMTH B CTEPUIIbHYIO €MKOCTh (00beM 50 mit) 30 Mi1 qUCTHILIMPOBAHHOM
BOJIbI TeMIiepaTypoit 36 C;

— BCBHITATh HABECKY JAPOAOKEH B BOJIY M pa3MeIIaTh;

— TMPOBECTUKOHTPOIHKOHIICHTPAIIMUIIOCEBHOTOMATEPHATaPOTOKOIOPUMETP
WYECKUM MeTOIoM Ha npudope OKM;

— OMpPEACIUTHKOHIICHTPAIIUIOAPOXKKEUMHUKPOCKOTTMYECKIMAaHATH30M.

3apanme 2. PaccMoTpeTh MO MUKPOCKOTIOM B3BECh MIEKAPCKHUX JIPOXIKEH U
OTPEIEIUTh MPUCYTCTBUE ABYX Pac OJJHOKIETOYHBIX TPUOKOB B KYJbTYpE.

1. B3aTh k010y C B3BEChIO MEKAPCKUX JIPOXKIKEH, 3apaHee MOMEIIEHHBIX B
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TEIULYIO IIOJCaXapeHHYIO BOLY.

2. Kamio ®UAKOCTH U3 KOJOBbl HAHECTU HA IPEIMETHOE CTEKJIOW HAKPbITh
HOKPOBHBIM CTEKJIOM.

3.CBepxy HaHECTH KaIUll0 KEIpPOBOrO Macjla W paccMaTpuBaThbIIpeniapatr
0] MUKPOCKOIIOM C UMMEPCHOHHOM CUCTEMOIA.

4.OnpenenuTth NPUCYTCTBUE IBYX pac rpUOKOB U 3apucoBaTh UX(PopMy.

5. PaccMoTperh mpouecc MOYKOBAaHUS JPOAOKEH MO HAIUYMUIONIOYEK Ha
KJIETKAaX.

JlaGopaTopHasi pa6ora 2. [IpuroroBjieHue (pUKCHPOBAHHOIO NpenaparTa
(6 yacos).

Ilenv  pabompi:puUroTOBUTH  (PUKCUPOBAHHBIA  Mpemapar U3  MO-
JIOYHOKHUCIIOTO MPOoayKTa (Kedupa, psLKEHKU U JIp.) U 3apUCOBaTh JOMUHHUPYIOIIHE
(bopMbI MUKPOOOB.

Marepuans u  o0opyaoBaHWe: IUIAKATHI; PUCYHKH; TEpPMOCTAT;
OakTepuIMIHAs JlJaMIla; XMMUYECKas 1OCy/1a: MEpHbIN cTtakaH eMKocThio 50, 150 u
200 wmu; BOpoHKa; MuUKpockon; yamika llerpu; Oakrepuosnoruueckas MeTs;
IpeIMETHbIE U IOKPOBHBIE CTEKJIA; OUH U3 MOJOYHOKUCIBIX MPOAYKTOB (Kedup,
psDKEeHKA, aiuaouiIvg, HOTypT U JIp.).

IHopsinok BeIMOIHEHUs Pa0OTHI:

1. bakTepuonoruueckymo NETIIIO BBECTHU B CT'yCTOK
MOJIOYHOKHCIOTONPOAYKTAN,TOBEPHYBBOKPYTOCH, U3BICYbKATLTIOCOAEPKUMOTO.

2. CrycToK pa3masarh 10 MPEIMETHOMY CTEKIY O4Y€Hb TOHKHMCIOEM 0e3
BOJIBI.

3. BeicymuTh Ha BO3yXe.

4. 3aduxcupoBaTh cMechio criupta ¢ dpupom (1:1), HeCkoIbKOpa3 HaHOCS
cMech Ha Ma3ok U ciuBas ee. [Ipu Takol (uKcanuu HETOJbKO MOTHOAOT U
NPUKPEIJIAIOTCS K CTEKIY OaKTepuH, HO U C MOMOUIbIO dQupa U3BJIEKAETCS U
yAanasercss KUAp, Kalld KOTOPOTO Hampemnapare MEMAalT OKpacke W
MHUKPOCKOTIMPOBAHUIO.

5. DukcupoBaHHBIN NpenapaT OKPacUTh METHUJIEHOBBIM CUHUM BTEYEHHE
2-3 MUHYT.

6. [IpoMBITE BOJIOM, BBICYIIIMTH U MUKPOCKOITUPOBATH C UMMEP CHEH.

/.3apucoBaTh JOMUHUpPYIOIIHE (HOPMBI MUKPOOOB.

5. Bonipochl 1J11 CAMOKOHTPOJIS

1. Yro Takoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB?

2. Kakue bakTopsI HEOOXOIUMBI VTS OCYIIIECTBIICHUS
OMOTEXHOJIOTMYECKOTO Tpo1iecca’?

3. UroapdexTuBHES: KYTbTUBUPOBAHUEMUKPOOPTAHU3MOBHAKUIKAX  WJIH
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IUIOTHBIX MUTATEJIBHBIX cpefax?

4. Kakoli crioco0 KyIbTUBUPOBAHUS HA3bIBAIOT MOBEPXHOCTHHIM?

5. YUro TaKkoe TBepodazHoe KyJbTUBUPOBAHHUE, u KaKoMu
CcyOCTpaTUCHONB3YETCS IIPU STOM Yalle Ipyrux?

6. Uto Takoe xxuakodasnoe (rryOMHHOE) KyJIbTUBUPOBaHUE?

7. B yem npeumyiecTBa kuak0(ha3HOro KyJIbTUBUPOBAHHUS?

8. Kakumu mpuemMaMu MOXXHO YBEIHMYUTh MHTEHCHUBHOCTH PAa3MHOXKECHHS
MUKPOOPTaHU3MOB MPH KUAKOPA3HOM KyJIbTUBUPOBAHUN?

9. KakoBbl ATaIlbI TEXHOJIOTUYECKOTO npoiiecca
KYJIbTUBUPOBAHUSMUKPOOPTaHU3MOB?

10. T'ne xpaHsTCs STaJIOHHBIE IITAMMBI MUKPOOPTAaHU3MOB?

11. KakoBsl TpeOOBaHMS K ITAJJOHHBIM IITAMMaM MUKPOOPTaHU3MOB?

12. Kakum 00pa3oM TOTOBST TOCEBHYIO MUKPOOHYIO KYJIbTYpY?

13. Kakue mpUHIHUIBI JIe)KaT B OCHOBE KOHCTPYHPOBAHUS MUTATEIHHBIX
cpen it MUKPOOPTAaHU3MOB?

14. Ha xakue rpymnbl AT MUKPOOPTAHU3MBI 110 TUITY MUTAHUS?

15. Ha xakue rpynimsl MOApa3aessiioTCd MUKPOOPTaHU3MBI IO THITY

UCIIOJIb3yEMbIX Q30TUCTBIX OCHOBAHUI?

16. Kakue noHbI HEOOXOIMMbI MUKPOOPTaHU3MAaM H TSI YeTO?

17. Kakue akTopsl pocTa JOKHBI BXOJUTH B COCTaB MUTATEIbHbBIXCPE?

18. Kakue TpaauiiMOHHBIE WCTOYHUKH O€NKa >KUBOTHOTO MPOMCXOKIACHHUS
UCIIOJIb3YIOT JJIs1 TOJTyYeHUS! TUTATENbHBIX Cpefl?

19. Kakue HenwuImeBble HCTOYHHUKHA OCJIKa >KUBOTHOTO IPOUCXOXKICHHS
WCITOJIB3YIOT B IIMTATENBHBIX CPEIax?

20. Kakue KynbTypbl UCTOJB3YIOT JUJIS MOJIydeHHsl OelKa pacTHTEeIbLHOTO
IIPOUCXOXKACHHS, UCIIOJIB3YEMOTO B MUTATENIBHBIXCpEAax?

21. Kakoii 0enok (pacTUTENBbHOTO, KHUBOTHOTO 178105
MUKPOOHOTONIPOUCXO0KICHUS) 00Jiee LIEHEH JIsl MUTAaTEIbHbIX Cpell U ouemy?

22. KakoBa  kiaccudukamusi MNHUTATEIbHBIX Cped MO0  IEJIECBOMY
Ha3HAYEHUIO?

23. KakoBa KJ1accu(UKAIIHAS MUATATEIbHBIX cpen o
(bU31MUIECKOMYCOCTOSTHUIO?

24. B yeM npeuMyIIeCcTBO KUIKUX MUTATEIbHBIX Cpea?

25. Kak noay4uTh MOy XUAKKAE U TBEPAbIC TUTATEIbHBIE CPEIbI?

26. B yemM npenMyniecTBO CyXuX MUTATEIbHBIX cpel?

27. Ha ocHOBaHMM 4Yero M Kak OCYIIECTBJISIETCS ONTUMU3AIUS COCTaBa
MUTATEIbHBIX cpen?

28. 3aueM HYy)XHAa CTaHJApPTU3alMsg  MUTATENbHBIX Cpea H 1O
KAKMMIIOKA3aTeNIsIM OHA IPOBOAMUTCS?
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29. Ilpunnunel ycTpoiicTBa Omopeaktopa (pepmenrtepa) uis KylbTUBALUU
MUKpPOOPIaHU3MOB.

30. Kak npou3BoauTCs MOArOTOBKA OMOpeakTopa K MoceBy?

31. KakoBbl yCIIOBUS IPOMBIIIIICHHOTO KYJIbTUBHUPOBAHUS
MUKPOOPIaHW3MOB C PUMEHEHUEM aKTUBHOM a’panun’?

32. Kak npou3BOAsAT KOHTPOJIb KyJIbTUBUPOBAHUS MUKPOOPTAHU3MOB?

33. Kakue MEePUObI pazInyaoT B JTUHAMUKE pocTa u
pa3MHOKEHUIMUKPOQIIOphI B hepmeHTepax?

34. Yto tunuvHo 17151 Jar-¢gassl (MHYKIIMOHHOTO Tiepuoaa)?

35. Uto TUNU4HO 17151 JJ0T-(ha3bl (3KCIOHSHIIMAIBHOTO pocTa)?

36. Uro xapaktepHo st (ha3bl OTPULIATETLHOTO YCKOPEHUS?

37. Cranmonapnast (a3a pocta 1 M-KOHIIEGHTpaIusI.

38. Uto xapakTtepHo 1st pa3bl OTMUPAHUS MUKPOOHOM MOMYIISIIINA?

39. Urto Takoe xemocTaTHas KyiabTypa?

40. Yto HEOOXOAMMO IS  HEMPEpPBIBHOTO KyJbTUBUPOBAHUS
MUKpPOOPIaHU3MOB?

41. KakoBbl 0COOCHHOCTH OMOTEXHOJIOTHH KYJIbTUBUPOBAHUS BUPYCOB?

42. Kakue xMBbI€ CUCTEMBI UCTIOIB3YIOT JIJISi KYJIbTUBUPOBAHUSBUPYCOB?

43. Kak TOTOBST OJTHOCIOMHBIC KIIETOYHBIC KYJIbTYPHI U CYCTICH3HOHHBIE?

44. Kak OCYILECTBIISIFOT a’paIuio (6apOoTaruto) u
NepeMeIIMBAHUEMUKPOOHOU KYJIbTYphI?

3ansitne 2. KoHuneHTpupoBaHue u BhicyllnBaHue ouonpenapartosn(18
4acoB).

Ilenvy pabomer. VI3yautb KUHETHKY CYOJMMAllMOHHOW CYIIKH TPOIYKTOB
OMOCHHTE3a, OCOOCHHOCTH ATOTO0 METOAa CYIIKWA. YCBOUTh TPHUHIIMI JCUCTBUSA,
YCTPOWCTBO W  KOHTPOJBHO-M3MEPUTENFHYIO — almapaTypy CyOJIUMAaIOHHOM
yctaHoBku Tuna GT-2.

1. KosutokBHyM.

KonTponupoBanrne TIIyOMHBI YCBOGHHS TEOPETHUECKOTO MaTepHaa;
MOHWMAHUS CYIIHOCTU SIBICHUM, WJUTIOCTPUPYEMBIX JTaHHBIM MPAKTUYECKUM
3aHSATHEM; 3HAHUIN KOHICHTPUPOBAHUS U BBHICYIIMBAHUS OMOTPENapaToB.

2. TeopeTuyeckasi 4acTh

1. MeTopl BBIICICHHS M KOHIIEHTPUPOBAHUS IIEICBOTO TIPOTYKTA.

2. CiocoObl KOHCEPBUPOBAHUS OMOJIOTMYECKUX MPETApaTOB.

3. IlpakTuyeckasi 4acThb.
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JlaboparopHasi padora 3 (6 yacos).

OOyuaemas mnoarpynmna Ne 1 Hampasisiercss B jJabopaTopuio s

IMPUTOTOBJICHUSA W AdHAJIU3a KYHBTypaHBHOﬁ KUIAKOCTH, IIUTATCIBbHBIX CpPCIH,

IIOCCBHOI'O MaTcpHrajia.

OOyuaemas moxarpymma Ne 2 HampaBmsieTcss B jabopaTtopuio s

BBICYILIMBAHUS JPOXKEH MeTogoM cyOnmmmanuu. Ha Mecrax mpoBoauTcs MOKa3

YCTAaHOBOK JJI1 BBICYLIMBaHUSI OWOMNPENapaToB, JAEMOHCTPUPYIOTCS OCHOBHBIE

PEKMMBI TEXHOJIOTUU TOMy4YeHHs OuomnpenapatoB. M3 kaxoil moArpymnmsl mo 2-3

CTYJIEHTa T0J] PYKOBOJICTBOM CTapIlIEro MOBTOPSIOT pabOTy HAa AAHHOW CTaJuH
OMOTEXHOJIOTUH. 3aTEM MPOBOAMUTCS CMEHA pabouux Mect noArpyi. [1nan paboTbl

Ha pabouynx MecTax MpUBeIeH B Tabimmax 1 u 2.

Tabmuuma 1 — Ilman paboThl B MOMEUIEHWW [UISl TPUTOTOBJIEHHS] HCXOJHBIX
pacTBOpOB
Bpewms
HaumenoBanwue padot PV
MUH.
[IpuroroBneHue 3 a1 KyJIbTYpPAIbHON KUJAKOCTH HA OCHOBE APOAOKEH 25
[IpoBenenue aHaJIn3a KOJINYECTBA MCXOJHBIX 50
KJIETOKMHKPOCKOITMYECKUM METOJIOM
Tabnuia 2 — [1an paboThl B TOMENICHUH CYyOIMMAITMOHHOM CYIITKA
Bpewms
HaumenoBanwue pador PV
MUH.
[IpoBeneHne BRICYIINBAHUSA IPOXIKEN HA YCTAHOBKE 75

O160p po06 Ha pekMMax U OTIPaBKa X B JaOOPATOPHUIO

OobopynoBanmue:

1. Cy6mumarmonnasyctanoBkaG T-2gupmbi«]Ienibonbm (I epmanns).

2. CymniabHbIN mKad.

3. BecriBJIP-200.

4. MUKpOCKOTIbI OMOJIOTHYECKHE.

5. brokcwl, yamiku [letpu, MepHbIE CTaKaHBbl.

6. Mukpoopranu3mel Tuma Saccharomyces servisea.
/. ®unbTpoBaIbHas Oymara.

Onucanne J1a0OPATOPHOH YCTAHOBKH.

CyOnumanuoHHas CyIIWIbHAsE YCTAHOBKA COCTOUT W3 CYIIMJIBHOW KaMephbl

(cyOnmmmatopa), KOHJIGHCAaTopa W BaKyyMHAcOCHOW cucteMbl. Kak mpaBuio, B

CYIHHHBHOﬁ KaMEepe HaxoadATCA  IMYCTOTCJIBLIC IIOJIKHM, BHYTpPHU
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HUPKYJIUPYET XJIAJareHT, OXJIAKIAAIOIUMN IUIMNTBl MPU 3aMOPAKUBAHUM, WIIU
TEIUIOHOCUTENb, HArPEBAIOIINN MaTeprall pu CyOIMMaluu.

KoHcTpykTuBHOE 0OpMIIEHHE OTIEIBHBIX AIEMEHTOB CXEMBbI O0YCIIOBIIEHO
cneuu@uKol CcyOIMMHUpPYEMOro MaTepuajga M CTPEMJICHHUEM OpraHHU30BaTh
BBICOKOMHTEHCUBHBIN MPOLECC CYLIKH.

Jlig cymku HeOONMbIIMX MapTHi (hacOBaHHBIX MPOAYKTOB B METUIIMHCKOM,
MUKpPOOHOJIOTUYECKOW M MUIIEBBIX OTPACIAX MPOMBIIIJIEHHOCTH, a TaKXKe I
HAYYHBIX HCCJIEIOBAaHUI MPUMEHSIOT KaMmepHble ycTaHoBKU Tuma GT-2 ¢upmbl
«Jleitbomp» (I'epmanus) ¢ oObemMoMm 3arpy3ku 10 2 J, oOecneuyuBaromien
IIOJIyYEHHUE CTEPUIIBHOTO MPOAYKTA.

CymunpHas kamepa (pELMIIMEHT) U3TOTOBJIEHA B BHUJE CHEMHOIO
HAJMHIPUYECKOTO KOIMNAaKa U3 MPO3pavyHOro IUIACTHKA, KOTOPBIM YCTAHABIMBAECTCS
Ha OCHOBAaHMHM U C IIOMOUIBIO MPOKJIANKUA U CO31aBAEMOTO BHYTPH DPa3pekKEHUs,
IUIOTHO TMpWieraer K HeMmy, o0ecneunBas TepMeThyHocTb. Ha ocHoBaHuu
KpENUTCAd ToJlag IUIMTKA C 3JIEKTPOOOOTrpeBOM, Ha KOTOPOM pa3Melaercs
BBICYIIIMBAEMBbIN MPOAYKT WM Chb€MHBIE Hacaku AJis (uiakoHoB. [lapoBo3nyiiHas
CMECh IIOCTYIIA€T B KOHACHCATOP-BBIMOPAXXUBATEIb, KyAa MONACTCA XJaJarcHT
yepe3 TEPMOPETyJMPYIOIIMH BEHTWIb OT KOHJACHCATOpa U KOMIIpeccopa
XOJIOOWUJIBHOM yCTaHOBKH. HEKOHIEHCUpYIOIMECS Tra3bl YAAISIOTCS BAKYyYyM-
HacocoM. Harpes m oTTamBaHuE OCYIIECTBIISIETCS AJIEKTPOHATPEBOM HarpeBaTelIs.
C nomo1ibio NpruOOPOB B YCTAHOBKE KOHTPOJIIMPYETCS TEMIIEPATYPA U Pa3pEKEHUE.

KonTtpons 3a Temmeparypod NOpOAYyKTa OCYIIECTBISETCA C IOMOIIBIO
TEpMOIapbl U MO IIKaje Mpudopa Ha mepeAaHeil maHenu ycTaHOBKH. OKOHYaHME
npouecca CyOnMMalyuyd OLEHUBACTCS MO0 OCTATOYHOMY JaBJICHUIO B CYLIMIBHOU
KaMepe ¢ IMOMOIIbI BakyymMMeTpa. Ha mepeaHeil maHenu yCTaHOBKM HMeEETCS
TAaK)K€ IEPEKII0YaTeNb, PACHOJIOKEHHBIM B KBaJApaTe C YEThIPbMS 30HAMH,
COOTBETCTBYIOIIIMMH OIPEICICHHON cTaauu mpouecca. [IpaBoe BepxHee moso-
KEHUE COOTBETCTBYET PEKUMY «OXJXKICHHE», MOJ HUM — «CYyOJIMMAIIMOHHAS
CyIllIKa», 3aTeM (10 4acOBOM CTPENKE) - PEKUM OTTauBaHUS W JieBask BEPXHsISA
o0nacth — «Oft)» — BBIKITIOUEHHE YCTAaHOBKH.

Jlannast nabopaTopHasi CyOJIMMallMOHHAsE YCTaHOBKA BBIMYIIEHA B Hayaie
80-x ronoB. B HacTosIIEe BpeMs CyIIECTBYIOT YCTAHOBKH C aBTOMAaTHU3WPOBAHHOM
CHUCTEMOH YIpaBJIeHHUs U paboTOi MO 3aJaHHOMY TEXHOJOTHYECKOMY PEXHUMY,
oOecrieunBas MOCTOSIHHOE B3BEUIMBAHWE MPOJYKTa M MPOBEACHHUE Mpollecca [0
3aJITaHHOM BJIAKHOCTH.

MeToauka npoBeeHUsI UCTIBITAHUMA.

Ilepen HayanOM HMCHBITAHUM YCTAHOBKY IOATOTOBUTH K MYCKy. /i sToro
BKJIFOUUTh YCTAHOBKY B ceThb (Hampsbkenue 220 B). IlepeBect pyuky
NEPEKIIOYATENS] B MOJOXKEHUE «OXJIaxAeHue». CHATh ChEMHBIM KOJIAK MU IS
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YCKOPEHUS MpOoLecca OXJIAXKICHUS MOJIKK BBUIOKUTH €€ KyCOUKaMHU CYXOTO JIbJa.
Uepe3 15-20 MUHYT Ha MOJKY YCTAHOBHUTH HCCleIyeMble 0Opaslibl, YCTAHOBUTH
TepMONapy U HAKPHITh UUWIMHAPUYECKUM KOJIAKOM, IUIOTHO MPHUTEPEB €ro K
MOBEPXHOCTU OCHOBaHUA. [lepeBecTH mepekitoyaTeab B MOJIOKEHUE «CYILIKa.
[Tocme  3aBeplieHHss  CYIIKM  TEPEKPBHIBAIOT  BEHTWIb  BaKyyM-Hacoca,
pa3BaKyyMHPYIOT CUCTEMY, EPEKITI0YATENh IEPEBOAT B MOJIOKEHUE «OTTalKay.

OObeKTOM Al U3ydeHUsl BIMSHHS Tpoliecca CyOIMMAallMOHHONW CYIIKA Ha
KayeCTBO M >KU3HECIIOCOOHOCTh MHUKPOOPTaHW3MOB SBISIOTCS JAPOXKH Ppoja
Saccharomyces servisea.

[lepen HayasioM HCTIBITAHUS MOJATOTABIMBAIOT 00pa3Ilbl MaTepuaa: rOTOBIT
2 OJIMHAKOBBIE HABECKU JAPOxXoKen mo 3-5 1. OIHYy HaBECKY APOXOKEH MOMEIIaoT B
gamky [leTpu, mpenBapuTensHO B3BEUICHHYIO, a 3aTE€M €IIe pa3 B3BEIIMBAIOT U
3aMOpPaKMBAIOT B yIIbTPaKpPHOCTATE.

Jlns ompeneneHus BIIAXXHOCTH BBICYIIEHHOTO 00pasiia HeoOXOJAMMO 3HATh
MaccCy ero Cyxoro octaTka. [[Jis 3TOro BTOPYIO HaBECKY APOXKKEH MOMEIalT B
OIOKC C 3apaHee M3BECTHBIM BECOM, OIOKC B3BELIMBAIOT C Mpo0oil u craBaT Ha 40
MUHYT B CyIIMJIbHBIN mkad npu temneparype 130 °C.

[Tocne aToro GroKC BEIHUMAIOT U3 MIKada U BHOBb B3BEIIMBAIOT. Pe3ynbTaTh
3aMMCHIBAIOT B POTOKOJ B Ta0HILy 3.

Tabmuma 3 — IIpoTokoa oOmpeneieHuss MacChl CyXOTO OCTaTKau BIAKHOCTH
HCXOJHOTO o0pasiia u oOpasiia Ouomnpenapara nocjie CyoIMMalMOHHON CYIITKH

No yarku / 0rokca

Macca vamku Ilerpu, g4, T

Macca naBecku ¢ yamkon Ilerpu, g1, T

Macca HaBecku, ¢, T

Macca HaBeckuc yamikoi [lerpurnocie BeICylInBaHus, g;', T

Macca cyxoroocrarka, g.. T

Macca Orwkca, gg, T

Macca Orokcac HaBeCKOM, g, T

Macca HaBecku, g, T

Macca Grokcac 00pa3iom nociaecyoJIuMaluoOHHON CyIIKy, gy, T

Macca oOpa3uamnocie CymkH, g, T

Macca BJIar¥iB KICXOJTHOM 00pa3Ie, Jyyp, T

Macca Byiaru B 00pasiie mocJIeCyIKH, g ;; «, T

Bnaxxaocth ricxoaHoro oopasma, We,,, %
K Macce Cyxoro Marepuasa

Bnaxunocts o6pasua, We, % k macce cyxoro marepuaia
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O0padoTka pe3y1bTATOB UCIILITAHUS
Bnaxnocts Marepuana (B % K Macce CyXxoro wmarepuaina) Iocie
CyOJIMMAaIIMOHHOMW CYIITKH OTIpeieisieTcs o opmyie:

Wck = (Qsnx /9¢):100,

TJ7ie 0 51 — Macca BJIard B 00pasIie 1mocie CYIIKH, T;
g. — Macca cyxoro ocraTka oOpasiia, T.
ITpu 3TOM Macca cyXxoro octaTka paBHa:

gc = 9 1~ gq-
Macca Biaru B NCXOJHOM O6p213].[61

an.H: g - gC
Biaxxaocth ucxoHoro oopasia B % k cyxoit omomacce (Ch):
Wey = (Gsnn /9c)-100,

Macca o0Opasiua nociue Cyuku:

gK :g 2= gﬁ-
Macca Bnaru B o0pasiie nociie cyoJInuMainoOHHON CYIITKHU:

an.Kz gK - gc

5. Bonpocsl 1J1s1 CAMOKOHTPOJISI

1. Yro  MoOXeT  coaepaTbCcsi B KYJbTYpajJbHOHM  KUJAKOCTH
MOCJICOKOHYAHUS mporiecca hepMeHTaun?

2. Kakue ocHOBHBIE CTTIOCOOBI KOHIICHTpaIuu Ouomaccsl Bel 3HaeTe?

3. Kakue IPUMEHSIOTCS METO/IbI BBIJICJICHHS IIPOYKTOB
MUKPOOHOJIOTHUECKOTO CHUHTE3a U3 KYJIbTYPAIbHOW KUAKOCTH, €CJIH LEJIEBOU
MIPOIYKT HAXOAUTCS B pacTBOpPE?

4. Kakue MPUMEHSIOTCS METO/IbI BBIJICJICHUS IPOJYKTOB
MUKpPOOHOJIOTHYECKOTO CHUHTE3a U3 KYJIbTYPAJIbHOM KUAKOCTU, €CJIH UEIEBOU
NPOAYKT HAXOAUTCS B TBepAoH ¢aze?

5. Yrto Takoe ocaxkaeHne OMoMacChl U KaKoBa €ro CKOPOCTh?

32



6. Kakne BemiecTBa NPUMEHSAIOT JUIsI YCKOPEHHS MpoLiecca OCaXACHUS
oromaccei?

7. B uem cyTh nieHTpuyrupoBanus 6MoMacchl?

8. KakoBbl TEXHOJOTMYECKHE OCOOEHHOCTH CEMapUpOBaHMS U J10KAKOH
BJIQKHOCTH OHU TMO3BOJISIOT CKOHIICHTPUPOBATH 0CAIOK?

9. KakoBbI 001acTu mpuMeHeHus! HEHTPUyrupoBaHusi?

10. Yro Ttakoe ¢punbTpoBaHue?

11. Ot 4ero 3aBUCUT CKOPOCTH (GUIBTPOBAHUS?

12. Yro Takoe 3KCTpakuus KyJbTypaabHON KUIKOCTHU?

13. BcienctBue  4ero - dKCTparupyemble  KOMIIOHEHTBI — HEPEXOMST
U3HUCXOJHOTO PAcTBOpPA B PACTBOPUTEINH?

14. Yto Takoe HOHOOOMEH, afcopOLusl, 1ecoporus?

15. Kakue monekyiisspHbie copOeHThl Bam n3BecTHBI?

16. Uto Takoe KpucTaNIU3alus [EeIeBOTO MPOAYKTa, U KAKUMHUCIIOCOOaMH
OHa JIOCTUTaeTcs?

17.B  yeM  mnpeuMymecTBO  KpPUCTAUIM3allMM, M B  KakKuX
OMOTEXHOJOTUYECKUX MPOIIECCaX OHA UCIIONIb3YETCs?
18. Uto  Takoe = ymapuBaHHE  KYJIbTYpajJbHOM  JKHJKOCTH,  €TO0

PEXKHUM,IOCTOMHCTBA M HETOCTATKH?

19. Uto neXUT B OCHOBE MEMOpAHHBIX METOJIOB pAa3lCiCHUS KHUIKUX
cucrem?

20. I3 dero pgemarOT TMOJMYNpPOHWIIAEMBIE MEMOpaHBI M KakKue K
HUMIIPEABSBIISIIOT TPEOOBAHMS?

21.Yto o00BeauHAOT B cebe MemMOpaHHbIE OHMOPEaKTOpbl, U B YEMHX
MPEUMYIIECTBO NIEPe1 MEPUOUISCKUMHI OUOpeaKTopamu?

22. Kakue MeToAbl KOHCEPBUPOBAHHUS OHOJIOTMYECKUX TmpenaparoBBam
W3BECTHBI?

23. B 4eM CyTh METOJOB €CTECTBEHHOTO U MCKYCCTBEHHOTO BBICYIIIMBAHUS?
Kakne meToapl HICKyCCTBEHHOM CYIIKU Bam M3BECTHBI?

24. 13 xakux 3TaroB COCTOUT JIMOMUILHOE BHICYNIMBAaHUE OMOIpENapaTosB,
U B YEM €ro NnpeumMyniectna’?

25.1lpn kakux TeMmIepaTypax M Kak JOJITO XPaHSATCA OWOMpernapaThl,
KOHCEPBUPOBAHHBIE METOJOM JTUOPUIHHOM CYIIKH?

26. Ha xakom srtame cyOmumanuu U3 Martepuaia yIajlsioTcs CBOOOIHAs
BJlara, a Ha KakoOM - Bsi3aHas, U 4TO SIBJISCTCS MPU3HAKOM OKOHYAHHS TIEPBOTO U
BTOpPOT0 NEPUOJOB?

27. Kakue ra3sl HCMOJB3YIOTCSA MPU YIIAKOBKE OMOTIPENnapaToB BaMITyJIbl?

28. B yem cyTh KOHBEKTHBHOT'O METO/Ia BHICYIIMBaHUS OMomaTepuana?

29. KakoBBI HETOCTATKHU CYIUIBHBIX YCTAHOBOK KAMEPHOTO THMA?
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30. B yeM cyTh KOHTAaKTHOTO METOJa BhICYIIMBaHUA? BakyyMmcymuibHbIe
mKadbl ¥ BaJbLIOBBIE CYIIMIbHBIE YCTAHOBKHU HETIPEPHIBHOTO JICUCTBHUS.

31. B yeM cyTh TepMOpPAIUALIUOHHOTO METO/1a BHICYIIIMBAHUS ?

32. JIOCTOMHCTBA U HEJIOCTATKUA METO/1a CYIIKA TOKAMHU BHICOKOWYaCTOTHI.

I11. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4eOHO-MeTOANYECKOE oOecrnieueHue CaMOCTOSITENIbHOM paboThI
oOyuaromuxcsds 1o  aucuumiuuHe  «[IpombliiienHas  MukpoOuosorus U
OuoTeXHONIOTUs» NpeacTaBieHo B [lpunoxenun 1 u Bkitovaer B ceost:

— IIaH-TpaUK BBINOJHEHUS CAMOCTOSTENBHOW padOTHI MO AUCLMILINHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHU Ha BBIMOJHEHUE MO KAXKIOMY 33JaHUIO;

— XapakKTepHCTHKa 3alaHui JUIs CaMOCTOATEIbHON pabOThl 00yJaronuxcs
Y METOJIMYECKHE PEKOMEH 1Al 110 UX BBIIIOJHEHUIO;

— TpeboBaHMsI K MpPEICTaBICHUI0O U  O(POPMIICHHUIO  pE3yJIbTaTOB
CaMOCTOATENbHON padOTHI;

— KPUTEpUU OLICHKH BBINIOJHEHHUS CAMOCTOSITEIbBHON PabOTHI.

34



IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

OneHoyHble CpeaCcTBa —

Kontpomupyemsie
HaMMEHOBAHHE
Nen/mt | momynu/ paznenst / Konb! 1 3Tans! GopMupoBaHHs KOMIETEHITUN —
TEeKYIIUH MIPOMEKYTOUHAS
TEeMBI JUCITUTIIMHBI
KOHTPOJIb aTTecTaIus
1 Hayunbie ocnoBbl | OK-5 3Haer YO-2 9K3aMeH I0
NPOMBILILIEHHOM CII0OCOOHOCTh — COBPEMEHHBIE METOABbl M TEXHOJIOTHH (B TOM YHCIIE BOIIPOCHI BOIIpOCaM
MHKPOOHO0JI0THH HCII0/Ib30BaTh MH(POpPMAIIMOHHBIC) Pa3BUTHS HOBBIX HaIlpaBJICHUH B | KOJUIOKBHyMa 1-21
COBPEMCHHBIE METOAbl U | MPOMBIIIJICHHON OMOTEXHOJIOTHH; I1P-1 YO-1
TEXHOJIOTHUHN (B TOM YHUCJIC | —3HaAYEHHUE U poJib I/IH(i)OpMaIII/II/I u I/IH(i)OpMaIII/IOHHI)IX TECT CO6CC€I[OB21HI/IC
MH(POPMALMOHHBIC) B | TEXHOJOTHMH B Pa3BUTHH COBPEMEHHOTO OOINEeCTBa M
npodheCcCuoHaTbHOMI SKOHOMHYECKMX 3HAHHWH, CIOCOOBI  NMPUMEHEHHUS
ACATCIIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MIPOMBIIITIEHHOW OMOTEXHOJIOTHH;
—TIOPSAJIOK BBOJA W PEAAKTUPOBAHUS WH(OOpMAIMU B
CHUCTEME aBTOMAaTH3aIuU
Ywmeer I1P-7 9K3aMeH 10
— UCTIONb30BaTh COBPEMEHHBIE METOJBI U TEXHOJOTHH (B OTIOPHBII BOIIPOCaM
TOM 4YHClIe HMHQOPMAIMOHHBIE) B MPOMBILIUIEHHON KOHCIIEKT 1-21
OMOTEXHOJIOTHH; I1P-4 pedepar
—II0JIb30BaThCs  MPOrpaMMHBIM  oOecriedenneM s | Y O-3 nokmazn
pereHust mpoecCHOHABHBIX 3a/1a4;
—HCIOJIb30BaTh CEPBUCHI U MH(POPMAIMOHHBIE PECYPCHI
ceTd VIHTepHET B MPOMBIIIIEHHOW OMOTEXHOJIOTHH
Bnaneer I1P-6 JK3aMEH 110
—COBpPEMEHHBIMU METOJaMU U TEXHOJOTHUSMU (B TOM | TMPAKTUYECKUE BOIIpOCaM
qriciie THPOPMAITMOHHBIMH) B TPOMBIIIIIICHHON




—OMOTEXHOIOTHH; 3aJlaHus 1-21
—OCHOBHBIMH METOJIaMH, CIIOCO0aMH H CpEACTBaMHU
NOJYy4YEeHHUsI, XpaHEHHs, TNepepaboTKu HH(POpPMALNK;
HaBbIKAMU pPAa0OTBHI C KOMIBIOTEPOM KaK CpPEICTBOM
yrpaBiaeHUs] HHPopMaIe
OIIK-2 3Haer YO-2 9K3aMeH I10
CIIOCOOHOCTH U —OCHOBHBIE HOHSITHS, (bopMyiibl u 3aKOHBI BOIIPOCHI BOIIpOCam
TFOTOBHOCTb UCIIOJIb30BaTh €CTECTBEHHOHAYYHBIX JTUCIUTITAH B | KOJUIOKBHyMa 1-21
OCHOBHBIE 3aKOHBI poQeCCHOHAIBHON JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBEHHOHAYYHbBIX MaTeMaTUYeCcKoro  aHaju3a W MOJICJTUPOBAHMS, TeCT co0eceoBaHue
JUCLUILINH B TEOPETUYECKOT0 u 3KCIEPUMEHTAIBHOTO
npodeccnoHanbHOM UCCJIEI0BAHMS;
NS TeNIbHOCTH, TPUMEHSTh | —OMOTEXHOJIOTMYECKUE aCTIeKThI, UCIIOIb3yEeMbIE B
METO/Ibl MATEMaTUYECKOTO | OMOTEXHOJIOTHH;
aHanu3a u —00BEKThl OMOTEXHOJOTUM M UX OHOTEXHOJOTHYECKHE
MOJICIIUPOBAHUS, GYHKIMM, TPUHIUIIBI KyJIbTUBUPOBAHUS KIIETOK;
TEOPETUYECKOTO U —CYIIHOCTh METOJIOB MOJIEKYJISIPHON T€HETUKH;
AKCIIEPUMEHTAJILHOTO —3Tarbl BBIJICTICHUS IEJIEBBIX MTPOIYKTOB
UCCIIETOBaHUS
Ymeer I1P-7 9K3aMEH I10
—TIPOBOJUTH JKCIEPUMEHTAIbHbIE HCCIEAOBAHUS U OTOPHBII BOIIpOCam
WCIIBITAaHUSl 10 33J]aHHOM METOAMKE, IMO0JIb30BaThCA KOHCIIEKT 1-21
MaTeMaTHuecKkol o0paboTkoll skcnepuMeHTanbHbIX | [IP-4 pedepar
JTaHHBIX; VYO-3 noxkinan
—TI0JIb30BaThCS SI3bIKOM MOJIEKYJISIPHON OMOTEXHOJIOTHH;
—BBIOMpATh OMOJIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 JK3aMeEH 110
—METO/IaMH U MPUHLUIIAMHA COBEPIIEHCTBOBAHUS MPaKTUYECKHE BOIIpOCaM
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MIPOMBIIIJICHHOW MUKPOOUOJIOTUN U OMOTEXHOJIOTHH; 3a/1aHus 1-21
—OCHOBHBIMU 3aKOHaMU €CTECTBEHHOHAYYHBIX
JUCLUIUINH B IPOMBIIIJIEHHOW MHUKpPOOHOJIOTUH U
OMOTEXHOJIOTMH, METOJAMU MAaTeMaTH4YeCKOro aHallu3a
u MOJIECJINPOBAHUS, TEOPETUYECKOTO u
SKCIIEPUMEHTAIILHOIO UCCIIEI0BAHMS
OIIK-3 3HaeT YO-2 9K3aMeH 110
CIIOCOOHOCTh —KOHIIETIIUY CTPOEHUS BEILECTBA; BOIIPOCHI BOIIpOCaM
HCI0JIb30BaTh 3HAHUS O —OCHOBHBIE HaIpaBJICHUS u npoOJIeMaTUKy |  KOJUIOKBHYMa 1-21
COBPEMEHHOW ()U3NYECKON | COBPEMEHHBIX  MPEACTABICHUH  POCCHHMCKHX U I1P-1 vVO-1
KapTHUHE MUPA, 3apyOeKHBIX YYEHBIX O (DU3MUECKON KapTHMHE MHUpa H TecT co0eceoBaHue
MPOCTPAHCTBEHHO- CTPOCHHMM BELIECTBA JUJIl MOHUMAHHS OKPYXKAIOILETO
BPEMEHHBIX MHpa U SIBJICHUN TPUPOJIbI
3aKOHOMEPHOCTSIX, Vmeer I1P-7 JK3aMEH 110
CTPOEHHH BEILeCTBA IS —OTJMYaTh HAy4yHOE T[IO3HaHME OT HEHAy4YHOro; OTIOPHBII BOIIpOCaM
MMOHUMaHUS NPUMEHATh 3HAHUS (PU3MUYECKUX W  XUMHUYECKHUX KOHCIIEKT 1-21
OKpY’KaroIlero Mupa u 3aKOHOB JUIsl ONKCAHUSl €CTECTBEHHOHAayuyHOU kapTtunbl | [IP-4 pedepar
SIBJICHUH TIPUPOIBI MUDA; YO-3 noknan
—JaBaTh  NPAKTUYECKYIO  OIEHKY  COBPEMEHHOMU
¢u3nueckoil kKapTMHE MHpa Ha OCHOBE ONpE/IETIeHHBIX
IIOJIO’KEHUSAX TEOPUH CTPOEHUS BEIIECTBA
Brnaneer I1P-6 9K3aMeH 110
—HaBBIKAMM aHaJIM3a MPUPOAHBIX SBJICHUM M MPOIECCOB | MPaKTUUYECKUE BOIIpOCaM
C IIOMOINBIO IIPEACTABICHHN O €CTECTBEHHOHAYYHOU 3a/1aHUS 1-21

KapTHUHE MUPAa;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU
¢usmueckoil  KapTHHE
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIECTBA

MHpa, MIPpOCTPAaHCTBCHHO-
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IJI1 IOHUMAaHUA OKPYXKAaromero Myupa u SIBJICHUH

MIPUPOJIBI
I1K-2 3HaeT YO-2 9K3aMeEH 10
CIOCOOHOCTB K —OCHOBHBIE TPUHIMUIBI PETYIALUA MeTadolu3Ma H BOIPOCHI BOIIpOCaM
peauzaiuu u CKOPOCTM  pOCTa  MHKPOOPraHM3MOB,  CHOCOOBI | KOJJIOKBUYyMa 1-21
YIIPaBIICHUIO KYJbTUBUPOBAHUS MHKPOOPTraHU3MOB, I1P-1 YO-1
OMOTEXHOJIOTHYECKUMU KOJIMYECTBEHHBIE XapaKTEPUCTUKU POCTa  KYJIBTYD, TeCT cobeceoBaHne
npoieccaMmu obopyoBaHue TUTSt KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB, XpaHEHHUE MUKPOOPTaHU3MOB;
—OCHOBHBIE 3TaIbl OMOTEXHOJIOTUUECKOTO MPOIIECCa;
—crnocoObl, METOAbl W TMPUHIUIBI peaju3aluud |
yrpaBieHUs] OMOTEXHOJIOTUYECKUMU TIPOIIECCAMU;
—COBpPEMEHHbIE JOCTHKEHUS OHOJOTHYECKHX HayK U
OMOMEIUIIMHCKUX TEXHOJIOTUN
Ywmeer I1pP-7 AK3aMEH IO
—peryJiImpoBaTh u COBEPIIIEHCTBOBATH OTIOPHBII BOIIpOCam
OMOTEXHOJIOTHYECKUN TIPOIECC C LETbI0 TMOTyYeHUs KOHCIIEKT 1-21
BBICOKOKaY€CTBEHHOTI'O KOHEYHOTO MPOAYKTA; [TP-4 pedepar
—OCYUIECTBIISATh OMOTEXHOJIOTHYECKHE MPOLIECCHI YO-3 noknan

MPOM3BOJICTBA U TONyYeHUE OMOIOTHYECKH AKTHBHBIX
BEIIECTB M OTAETbHBIX KOMIIOHEHTOB MHUKPOOHBIX
KJIETOK;

—TIPOBOJUTH BhIJIETICHUE U 0UUCTKY BAB u3 6uomacce u
KYJbTYpaJIbHOW KUJIKOCTH;

—OCYILECTBIIATH MTOCTaANNHBIN KOHTPOJIb u
CTaHJAPTU3ALUIO MOJTy4aeMBbIX IIpenaparoB
(onpenenenue AHTUMUKPOOHOMH AKTUBHOCTH

aHTI/I6I/IOTI/IKOB, AKTUBHOCTH (I)epMCHTHBIX npemnaparos,
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KHU3HECTIOCOOHOCTH MUKPOOPTaHU3MOB);
—obecrnieunBarb COOJIIOJICHUE NPAaBUJ MPOMBIIUIEHHOM
TUTHEHBI, OXPaHbl OKPYKAIOILIEH Cpelibl, OXPaHbl TPYyaa
Y TEXHUKHU O€30MaCHOCTH.
—BBIOMpaTh  ONTUMAJbHBIE  YCIOBHS  XPaHEHHS
OMOTEXHOJOTNYECKUX IpenapaToB M OICHUBATh UX

Ka4€CTBO B IIPOLUCCCE NIIUTCIbHOI'O XpaHCHUA

Bnaneer I1P-6 9K3aMeH 110

—METOIaMH YIIPaBJIIEMOTO KyJIbTUBUPOBAHHS | MPAKTUYCCKHE BOIPOCaM

MUKpPOOPTraHU3MOB; 3a/laHus 1-21

—METOJaMH HMMOOMIIN3AIIUN KJIETOK MUKPOOPTaHU3MOB;

—TEXHOJIOTHEH TIOJIY4YCHUS OMOJIOTMYECKH aKTUBHBIX

BEIICCTB M OTJACIbHBIX KOMIIOHEHTOB MHKPOOHBIX

KIJIETOK;

—CIIOCOOHOCTBIO K  pealnu3alii W YIPaBICHHIO

OMOTEXHOJIOTHYCCKUMHU TIPOIIECCaMK
I1K-3 3Haer YO-2 9K3aMeH 110
TOTOBHOCTE OII€HUBAThH —METOJIbI OIICHKH CPEJCTB W METOAOB IOBBIIICHUS BOTIPOCHI BOTIPOCaM
TEXHUYECKHE CPECTBA U 0€30macHOCTH TEXHUYECKUX CpeCTB u KOJJIOKBHYMa 1-21
TEXHOJIOTUH C Y4ETOM TEXHOJIOTUYECKUX MPOIECCOB; I1P-1 YVO-1
9KOJOTUYECKHUX —CIIOCOOBI  TMPUMEHEHUS TEXHHYECKHX CpPEACTB U TECT cobecemoBaHme

TIOCJIEICTBUHI NX
HpI/IMeHeHI/IS[

TEXHOJIOTHH € Y4ETOM JKOJOTHYECKUX MOCIEICTBUN UX
MIPUMEHEHUS;

—METOOJIOTHIO NMPUMEHEHUs] MOHUTOPHUHIa KauecTBa U
0€30MacCHOCTH TEXHUYECKHX CPEACTB M TEXHOJIOTUH B
MIPOMBINIIIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
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Ywmeer [1pP-7 3K3aMEH 110
—TOHMMaTh W  aHaJIW3UPOBaTh HHMOPMALHIO  TIO OTIOPHBIT BOIIPOCaM
croco0aM OIICHKHA CPEJICTB M METOJIOB MOBBILICHUS KOHCIICKT 1-21
0€301acHOCTH TEXHUYECKUX CpEICTB u | [IIP-4 pedepar
TEXHOJOTMYECKUX MTPOIIECCOB; VYO-3 noknan
—MpPUMEHATh BBIOpDAHHbIE TEXHUYECKUE CpEICTBA W
TEXHOJIOTUH C YYETOM SKOJOTHYECKHUX MOCIEICTBUN HX
IPUMCHCHUS;
—TIpPUMEHATh 3HAaHWUS O MOHHUTOPUHIE KayecTBa H
0€30MMaCHOCTH TEXHUYECKHX CPEJICTB M TEXHOJIOTUU B
MIPOMBINIJICHHONH MUKPOOHOJIOTHU ¥ OMOTEXHOJIOTUHU
Bnaneer [1P-6 3K3aM€EH 10
—HaBBIKAMH OIIEHKU CPEJICTB W METOJOB TOBBIINICHUS | TMPAKTUYECKUE BOIIpOCaM
0e301acHOCTH TEXHUUYECKUX CpEICTB u 3a1aHus 1-21
TEXHOJIOTUYIECKHX MPOIECCOB;
—TpUeMaMH TOUCKAa W TPUHSATHS PENICHHHA 10 BBIOOPY
TEXHHYECKUX CPEJICTB M TEXHOJOTHH C y4eTOM
IKOJIOTHYECKUX TTOCIIEICTBUN UX TPUMCHCHHS,
—HaBBIKAMH TPUMCHCHUS MOHHUTOPWHTA KauyecTBa W
0€30MacCHOCTH TEXHUYECKHX CPEACTB M TEXHOIOTUH B
MPOMBINIIICHHONH MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUH;
—METOJaMH OLEHKH TEXHUUYECKUX CPEJCTB U TEXHOJIOTHA
C YYETOM DKOJIOTUYECKUX MOCIEICTBUN UX TPUMEHEHUS
IK-7 3Haer YO-2 9K3aMeH I10
CriocoGHOCTh —CTPYKTYpPy  TEXHOJOTHYECKHX  peIICHWA W  HX BOTIPOCHI BOIIpOCaM
CUCTEMAaTHU3HPOBATh H KOPPEKTHPOBKY TIPH TPOBEJICHUH IPOMBIIIICHHBIX | KOJUIOKBHyMa 1-21
00001mate nHpopMaIuIo UCTIBITAHUN TPOTPECCUBHBIX OMOTEXHOJOTHI M HOBBIX I1P-1 YO-1
IO UCTIOJIb30BAHUIO BUJIOB OMOTEXHOJIIOTUYECKOU MPOTYKIINH C YUETOM TECT cobecenoBaHue
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peCypCoB IIPEANPUATHS

ONTUMU3ALMY 3aTPAT U MOBBIIICHNUS Ka4yeCTBa
MIPOU3BOJUMOM NPOAYKIUY;

—COCTaB IIPOU3BOACTBCHHBIX W HEIIPONU3BOACTBCHHBIX

3arpar NEHCTBYIOIIUX u MOJIEpPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKON MPOTYKIUH;
—ToKa3aTelu 3¢ HEeKTUBHOCTH TEXHOJOTHYECKHUX

NpPOIECCOB  TPOU3BOACTBA  OMOTEXHOJOTHMYECKOU
IPOJTYKIHH;

—MeToABl W cpeacTBa cOopa, oOpabOTKH, XpaHCHHSI,
rnepegaqyu u HaKOIUICHUS uHpOpMaITUU c
UCIIOJIb30BaHUEM 0a30BBIX CHCTEMHBIX IMPOrPAMMHBIX
NPOJAYKTOB W TAKETOB MPHUKIATHBIX MPOrpaMM B

mporecce IIPOU3BOJICTBA OMOTEXHOIOTHUECKOMN

IIPOJLYKIIUH;

—pecypcHoe obecrieueHue OMOTEXHOJIOTHYECKOTO

MIPOU3BOJICTBA

Ywmeer I1pP-7 AK3aMEH IO
—TIPUMEHSTH METOTUKH pacuera TEXHHUKO- OTIOPHBIH BOIIPOCaM
SKOHOMUYECKOU 3¢ (HeKTUBHOCTH MIPOU3BOCTBA KOHCIIEKT 1-21
OMOTEXHONOTMYeCKOl  mponmykiuu  npu  Beidope | [IP-4 pedepar

ONTUMANBFHBIX TEXHHYECKUX U OpraHu3anuoHHbX |  YO-3 moxnan

peLeHnit

—HCNOJb30BaTh TEXHOJOTMM  cOopa, pa3MelleHus,
XpaHEeHUs, HaKOTUICHUsI, TIPeo0pa3oBaHus U Tepeaadn
JaHHBIX B HpO(i)eCCI/IOHaJ'II)HO-OpI/IeHTI/IpOBaHHBIX
MH(OPMaLMOHHBIX cucTeEMax IIPOU3BOJCTBA
OMOTEXHOJIOTHYECKOM MPOTYKITUU
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Bnaneer

—oopmiieHneM  U3MEHEHUH B  TEXHUYECKOW W
TEXHOJIOTUYECKON JOKYMEHTAIlUU TPU KOPPEKTHPOBKE
TEXHOJIOTUYECKUX TIPOILIECCOB, CUCTEM YIPaBICHUS
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIUH;
—TOJArOTOBKOM  NPEUIOKEHHH 1O  TOBBIIICHUIO
s pexTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCIIOCOOHOCTH TPOJYKIIUH, HAIPaBICHHBIX
Ha palMOHAIBHOE WCIIOJIB30BAaHHE M COKpPAIICHHE
pacxo/ioB CBIPBS, MaTepHaoB, CHUKCHHE
TPYJOEMKOCTH MTPOU3BOJICTBA MPOIYKIIMH, TIOBBIIICHNE
MIPOU3BOUTENILHOCTH TPY/a, SKOHOMHOE PACX0/I0BaHUE
DHEPropecypcoB  Ha  OPEOUPUSITUH,  BHEAPEHUE
0€30TXOHBIX U MaJOOTXOJHBIX  TEXHOJOTHUM
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

I1P-6
IPaKTHYECKHE
3a7aHus

9K3aMEH 10
BOIIPOCaM
1-21

I1K-9

BJIaJICHHE OCHOBHBLIMU
MeTOJaMH U TIprueMaMu
MIPOBEACHUS
AKCIEPUMEHTAIbHBIX
HCCIIEIOBAHUI B CBOCH
npodeccnoHanbHOM
obnactu

3HaeT

—OCHOBHBIC HAIPABJICHUS PA3BUTHS OWOTCXHOJIOTUU H
COBPEMEHHBIC JIOCTMDKCHUS OWOJIOTUYECKUX HAYK H
OMOMEIUIIMHCKHUX TEXHOJIOTHH;

—TpaAUIIMOHHbIE MUKpPOOHBIE TEXHOJOTUM U OCHOBHBIE
ATanbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
AKTUBHBIX BEIIIECTB;

—OCHOBHBIC ~ METOJBI M  TIPUEMbl  TPOBEICHHUS
SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHHI

YO-2
BOIPOCHI
KOJIJIOKBHYMa
I1P-1
TECT

JK3aMeH 110
BOIIPOCaM
1-21
VO-1
cobecegoBaHKE

Ywmeer
—TpPUMEHSATh QyHIaMEHTAIIbHbIE TEOPETUUECCKUE 3HAHUS

I1P-7
OIIOPHBII

9K3aMCH I10
BOIIpocaM
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JUISL  pelIeHHWs] TMPaKTUYEeCKUX 3agady B o0nactu KOHCIIEKT 1-21
MUKPOOHOI OMOTEXHOJIOTHH u npoBoauth | [IP-4 pedepar
HccIe0BaHus o COBEPILIEHCTBOBAHUIO YO-3 noknan
OMOTEXHOJIOTMUYECKOT0 MpoIlecca;
—MpPOBOJIUTH  SKCIEPUMEHTAIIbHbIE HUCCIECIOBAaHHUS B
MIPOMBIIIIICHHONH MUKPOOHOJIOTUU 1 OMOTEXHOJIOTUU
Bnaneer I1P-6 9K3aMeH 110
—crnoco0aMy  TIOJYYEHHUsT  MPOAYIEHTOB  TOJIE3HBIX | TMPAKTUYECKUE BOIIpOCam
BEUIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHUUECKHUX 3a/1aHus 1-21
XapaKTEePUCTHK
—OCHOBHBIMH METOJIaMU M TpUEMaMH TMPOBEACHUS
AKCIIEPUMEHTAJIbHBIX MCCIEI0BAaHUN B MPOMBILIUICHHON
MUKPOOHOJIOTUN U OUOTEXHOJIOTUH;
—HaBBIKAMH TUTAHUPOBAHHUS u BBITIOJTHEHUS
AKCIIEPUMEHTAJIBHBIX 3a/7ad MO TMOJYYEHHUIO IEJEBhIX
MPOAYKTOB, U3YUYECHHUIO 3aKOHOMEPHOCTEN U YCIOBUN HX
OMoCHUHTE3a, ONITUMH3AIIMN OHoTIpoIecca
IK-17 3Haer YO-2 9K3aMeH 110
CIOCOOHOCTH —OCHOBBI MIPOMBILIIIEHHOM MUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCam
pa3pabaTbiBaTh OCHOBHbBIE OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JIeKaINX B OCHOBE |  KOJUIOKBUYMa 1-21
ATaIbl TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH; I1P-1 YO-1
OMOTEXHOJIOTHYECKOTO —IEeUCTBYIONINE OMOTEXHOIOTHYECKHE TIPOU3BOCTBA, X TeCT co0eceoBaHne
mporecca TEXHUUYECKOE OCHAIIIEHHE, pa3MeleHne

TEXHOJIOTHYECKOT0 000py10BaHUs;
—OCHOBHBIC OTarbl IMMPOMBIINIJICHHOT'O ITPOM3BOACTBA U
YIIpaBJICHUE cTaauin

OMOTEXHOJIOTHYCCKUX IMPOU3BOJACTB,

OCHOBHBIX HGﬁCTBymHIHX

—TCXHOJIOTUU MMPOU3BOACTBA U OpraHrU3allun
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MPOM3BOCTBEHHBIX U TEXHOJIOTHUECKHX MPOIIECCOB
OMOTEXHOJIOTMYECKON MPOTYKIIUU

Ymeer I1P-7 9K3aMeEH 10
—BECTH  OCHOBHBbIE  TEXHOJOTMUYECKHE  IPOLECCHI OTIOPHBII BOIIpOCaM
MIPOM3BOJICTBA OMOTEXHOJIOTMYECKOUN MPOIYKITUH; KOHCIEKT 1-21
—pa3pabarbIBaTh OCHOBHBIE stanel | [IP-4 pedepar
OMOTEXHOJIOTHYECKOTO  Mpolecca € MOMOIIBIO YO-3 noknan
ONTHMAJBHBIX W PAMOHAIBHBIX TEXHOJIOTHYCCKHX
CXeM;
—TPUMEHSATh OMOTEXHOJIOTHH C MCIOIH30BAHUEM TCHHO-
WHXCHEPHBIX MPOJYLUEHTOB - MHUKPOOPTraHU3MOB,
KJIETOK PACTUTEILHOTO U YKUBOTHOT'O TPOUCXOKICHUS;
—MIpPUMEHATh MPOTPECCUBHBIE METOABl Moadopa U
HKCIUTyaTallMi TEXHOJOTUYECKOro 000pYAOBaHUS MPH
MIPOU3BOJICTBE OMOTEXHOIOTUYECKOU MPOTYKITUN
Baaneer I1P-6 DK3aMEH [0
—MeToJaMH W TPHHIHIAMH pa3pabOTKW OCHOBHBIX | IMPAKTUYECKUE BOIIPOCaM
ATANoOB OMOTEXHOJIOTMYECKOTO MPOIECcCa; 3a/IaHus 1-21
—MeToJaMH U TPUHIHUIAMH  Pa3pabOTKH  IJIaHOB
pa3MerieHust 000pyI0BaHUS, TEXHUYECKOTO OCHAIIICHUS
U OpraHu3aiuu pabodymx MeCT B paMKaxX MPUHATON Ha
IPeINpPUITHH TEXHOJIOTHH IPOU3BOCTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU
IMoayyenue OK-5 3HaeT YO-2 9K3aMeH 110
0MOJI0rHYeCcKHn CIIOCOOHOCTH — COBpEMEHHBIE METOABl M TEXHOJIOTUU (B TOM YHCIIE BOIIPOCHI BOIIpOCam
AKTHBHBIX BELIECTB | HCIIOJIbL30BAThH MH(GOPMALIMOHHBIE) PA3BUTHA HOBBIX HANpPABICHUH B | KOJUJIOKBHYMa 22-37
U OTACJILHBIX COBPEMEHHBIE METO/IbI 1 MIPOMBIIUICHHOH OMOTEXHOJIOTHY; I1P-1 VO-1
KOMIIOHEHTOB TEXHOJIOTHH (B TOM YHCJIC —3HA4YE€HUE U POIb HH(bOpMaHHH u I/IH(I)OpMaLII/IOHHBIX TECT CO6CCCI[0B3HI/IC
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MHMKPOOHBIX
KJIETOK

nH(pOPMAaLMOHHBIE) B

TEXHOJIOTUI B Pa3BUTHHM COBPEMEHHOTO oOIIecTBa U

npogeccuoOHaTBLHON HSKOHOMHYECKMX  3HaHUH, CHOCOOBIl  MPUMEHEHHS
JESTEIbHOCTH MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
IIPOMBIIIICHHON OMOTEXHOJIOTUH;
—MOpPAJOK BBOAA U pENAKTUPOBaHMUS HHPOpPMALUU B
cUCTEeME aBTOMaTU3aLUuN
Ymeer I1P-7 9K3aMEH 110
— MCII0JIb30BaTh COBPEMEHHbBIE METO/Ibl U TEXHOJIOIUHU (B OIIOPHBIN BOIPOCaM
TOM uuciae UH(GOPMALMOHHBIE) B IPOMBIILIEHHOM KOHCIIEKT 22-37
OMOTEXHOJIOTHH; I1P-4 pedepar
—II0JIb30BAaThCA  MPOTPAMMHBIM  OOCCIICUCHHEM IS YO-3 noknan
pereHust mpoecCUOHaIBHBIX 3a/1a4;
—HCII0JIb30BaTh CEPBHUCHI U HMH(OPMALIMOHHBIE PECYPCHI
ceTd VIHTEepHET B IPOMBIIIIIEHHOW OMOTEXHOJIOTHH
Baaneer I1P-6 DK3aMEH [0
—COBpPEMEHHBIMH METOJIaMH U TEXHOJOTUSIMU (B TOM | TpaKTUYECKUE BOIIpOCaM
yuciae  HMHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 22-37
OMOTEXHOJIOTUH,
—OCHOBHBIMH METOJIaMH, CIIOCOOaMH M CpeACTBaMH
NOJy4eHHUsl, XpaHEHHs, INepepaboTKu HH(POpMALNH;
HaBbIKaMU pPAa0OTBHl C KOMIBIOTEPOM KakK CpeJICTBOM
yrpaBiaeHUs] HHPopMaIuei
OIIK-2 3HaeT YO-2 9K3aMeH 110
CIOCOOHOCTh U | — OCHOBHBbIE  TIOHATHS,  (QOpPMyIBI M 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JUCLUILINH B | KOJJIOKBHyMa 22-37
OCHOBHEBIE 3aKOHBI | TMpodecCHOHANbHOM JEeATEIIbHOCTH, METOJIbI I1P-1 YO-1
€CTECTBEHHOHAYYHBIX MaTEMaTUYECKOT0  aHalM3a U MOJEIMPOBaHUS, TECT cobecesioBaHUE

MUCLUILINH B

TCOPCTUUCCKOTO U SKCIICPUMCHTAJIIbHOT'O
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npodeccnoHaTbHOMI
ACATCIIbBHOCTH, IIPUMCHSATDH
METOAbI MATEMATUYCCKOT'O

—HUCCIICIOBAHUS;
—OHMOTEXHOJIOTHYECKUE aCTICKThI, UCTIOIb3YEeMbIC B
OMOTEXHOJIOTUH;

aHajm3a u —00BEKTHl OMOTEXHOJOTHMHM M HX OHOTEXHOJIOTHYCCKHUE
MOJCIIUPOBAHUS, (GYHKIMH, TPUHIUIIBI KYJIbTUBUPOBAHMS KJIETOK;
TEOPETHYECKOTO U —CYIIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETHKH,
AKCIICPUMEHTAIBHOTO —HTaIlbl BHIJICIICHUS [IEJIEBBIX MPOIYKTOB.
HCCIICIOBAHUS YmMmeer I1P-7 9K3aMEH 110
—TIPOBOJUTH DKCIEPUMEHTAJIbHBIC HCCICAOBAHUS U OTIOPHBII BOIIpOCaM
HWCHOBITAHUSA 110 3aJaHHOH METOJHKE, II0JIb30BaThCs KOHCIIEKT 22-37
MaTreMaThuyeckol o0paboTKoi skcnepuMeHTanbHBIX | [1P-4 pedepar
JTaHHBIX; YO-3 noxian
—T0JIb30BAThCS S3bIKOM MOJIEKYJISIPHON OMOTEXHOJIOTHH;
—BBIOMpATh OMOIOTUYECKHE OOBEKTHI
Baaneer I1P-6 JK3aMEH [0
—MeToJaMH W  TMPUHIUIAMH  COBEPIUICHCTBOBAHUS | MPAKTUYECKUE BOIIpOCam
MPOMBIIIUICHHOM MUKPOOUOJIOTHH ¥ OMOTEXHOJIOTHH; 3a7aHus 22-37
—OCHOBHBIMH 3aKOHAMM €CTECTBCHHOHAYIHBIX
JTUCIUIUIMH B TPOMBIIIJICHHOW MUKpPOOUOJIOTHHA U
OMOTEXHOJIOTHH, METOJAMU MaTEMaTHYECKOI'0 aHalln3a
u MOJIeTTUPOBAHUS, TEOPETUYECKOTO i
AKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS
OIIK-3 3HaeT YO-2 9K3aMeEH I10
CITOCOOHOCTH —KOHLEMIHUHA CTPOCHUS BEIIECTBA; BOITPOCHI BOIIpOCaM
UCIOJIb30BaTh 3HAaHMUS O | ~OCHOBHBIC HaIIpaBJICHNA n NPOONEMATHKY |  KOIIOKBHYMa 22-37
COBPEMEHHOH (pusnueckoii | COBPEMEHHbIX  NPEICTABICHMH  POCCHHCKHX u TIP-1 vVO-1
KapTHHe MDA, 3apyOeXHBIX YYEHBIX O (PU3MUECKON KapTHHE MUpa U TecT cobece10BatIe
CTPOCHUM BEIIECTBA ISl TIOHUMAaHUSl OKPYXKAIOIIEeTo
MPOCTPAHCTBEHHO-

MHpa U SIBJICHUN TPUPOJIBI
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BPEMEHHBIX Ymeer I1P-7 9K3aMEH 110
3aKOHOMEPHOCTSIX, —OTJIMYaTh HAy4YHOE TI03HAHWE OT HEHAYYHOTO; OTIOPHBI BOIIPOCaM
CTPOEHHH BELIECTBA I MNPUMCHATH 3HAaHUA (I)I/I?)I/I'-ICCKI/IX nu XUMHNYCCKUX KOHCIIEKT 22-37
TOHNMAHMS 3aKOHOB JUISl OTIMICAHUS €CTECTBEHHOHAYUHOH KapTHHB! |  [1p_4 pedhepar
OKPY>KaIOILEro MUpa u MHPa, . YO-3 noxian
N —JIaBaTh MIPaKTUYECKYIO OIICHKY COBPEMEHHOM
SIBJICHUH TIPHPOZIBI (bU3MYECKON KapTUHE MHUpa HAa OCHOBE ONPEEICHHBIX
MTOJIOXKEHUSX TEOPUH CTPOCHHUSI BEIIECTBA
Bnaneer I1P-6 9K3aMeH 110
—HaBBIKAMH aHaJIM3a MPUPOIHBIX SBICHUH M MPOIECCOB | MPAKTUYECKUE BOIIpOCaM
C TIOMOINBIO TPEACTABICHUN O €CTeCTBEHHOHAYYHOU 3a1aHus 22.37
KapTUHE MUPA;
—CHOCOOHOCTBIO HMCIOJIb30BaTh 3HAHUSI O COBPEMEHHOM
(GU3HMYECKON  KapTUHE  MHUpPa, IMPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIECTBA
JUIsT TIOHMMAaHHSI OKPYXKAlOIIero Mupa U SIBICHUHN
TIPUPOJIBI
[1K-2 3HaeT YO-2 9K3aMeEH 110
CIIOCOOHOCTH —OCHOBHBIC TPHUHIIMIBI PETYIANUH MeTaboiu3Ma W BOIIPOCHI BOIIpOCam
peanm3anuu CKOPOCTHM  poCTa  MHKPOOPTaHU3MOB, CITOCOOBI KOJTTOKBHyMa 22-37
yTIpaBIIEHHIO KYJIbTUBHPOBAHUS MHUKPOOPTaHU3MOB, MP-1 VO-1
OMOTEXHOJIOTHUECKHUMHU KOIMHACCTBCHHDIC  XapaKTCPUCTHIHI - pocTa  KYJIBTYP, TECT cobecenoBaHue
obopynoBaHue JUIS KYJIbTHBHPOBAHUS
Tiporeccamu MHUKPOOPTraHU3MOB, XpaHEHNE MUKPOOPTaHNU3MOB;
—OCHOBHBIE ATaIbl OMOTEXHOJIOTUYECKOTO MPOIIECCa;
—crmocoObl, METOAbl W TPUHIUIBI peaTu3alud |
YIpaBJICHUS OMOTEXHOJIOTHYECKUMU TTPOIIECCAMH;
—COBpPEMEHHBIE JOCTIIKEHHUS OMOJOTHYECKHX HayK U
OMOMETUIIMHCKUX TEXHOJIOT UM
YmMmeer I1P-7 9K3aMeH 110
—peryJimpoBaTh u COBEPILIEHCTBOBATH OTIOPHBII BOIIpOCam

OMOTEXHOJIOTHYECKUI MmponecC € NCJIbI0 MOJTYYCHHUA
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—BBICOKOKQYECTBEHHOI'0 KOHEYHOTO MPOAYKTA;

—OCYIIECTBJISTh OMOTEXHOJIOTHYECKUE MIPOLIECCHI
MIPOM3BOJICTBA U TOJyYeHHUE OWOJOTHYECKH aKTHUBHBIX
BEIICCTB M OTACITHHBIX KOMIIOHCHTOB MHKPOOHBIX
KJIETOK;

—TIPOBOJIUTH BbIICNIeHUE U 04nuCTKY BAB u3 6uomaccel u
KYJbTYpPaJIbHOU KUJIKOCTH;

—OCYILIECTBIATH MOCTaIUIHBIN
CTaHIApTU3ALINIO MOJIy4aeMbIX MpernaparoB
(ompenenenue AHTUMHUKPOOHOM AKTUBHOCTHU
AHTUOMOTHKOB, aKTUBHOCTH (DEPMEHTHBIX IpEIapaTosB,
YKU3HECITOCOOHOCTH MUKPOOPTaHU3MOB);

—o0ecreunBaTh COOJIFOACHUE TIPABWII IPOMBIIIICHHOM
TUTHEHBI, OXPaHbl OKPYKAIOIIEH Cpeibl, OXpaHbl TPY/ia
M TEXHUKHU 0€30I1aCHOCTH.

—BBIOMpATH OIITUMAJIbHEIC YCIIOBUSI XpaHeHus
OMOTEXHOJIOTMYECKUX TMpernapaToB M OIEHMBATh UX
KaueCTBO B MPOIIECCE TTUTEIHLHOTO XPaHEHNUS,

KOHTpPOJIb 51

KOHCIIEKT
[1P-4 pedepar
VO-3 goxian

22-37

Bnaneer

—MeTOAaMHU YIIPaBIIEMOTO
MHKpPOOPTaHU3MOB;
—MeTOAaM1 UMMOOMIIM3aLH KIIETOK MUKPOOPTaHU3MOB;
—TEXHOJIOTHEH MMOJIYYCHHA OMOJIOTMYECKH aKTHUBHBIX
BEIIECTB M OTAEIBHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

—CIIOCOOHOCTBIO K  peanu3aluu U
OMOTEXHOJIIOTHYECKUMHA nponecccammn

KYJIbTUBUPOBAHU A

YIIPABICHUIO

I1P-6
MIPAaKTHYECKUE
3alaHus

9K3aMEH 10
BOIIPOCaM
22-37

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUC CpPCACTBA U

TCXHOJIOTNH C

OKOJJOTHYCCKHX

y4eToM

3HaeT

—METOJAbI OLCHKH CPEACTB MW MCTOAOB ITOBBIIICHUSA
0€30IMaCHOCTH TCXHUYCCKUX CpCACTB u
TEXHOJIOTHYCCKUX MTPOUECCCOB;

—CITIOCOOBI NPHUMCHCHUS TCXHUYICCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1
TECT

9K3aMeH I10
BOIIpPOCaM
22-37
YO-1
cobecegoBaHKE
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HOCJIEICTBUN UX
HpI/IMeHeHI/ISI

—TEXHOJIOTUH C Y4ETOM 3KOJOTMUECKUX MOCIEACTBUN UX
PUMEHEHHUS;

—METOJIOJIOTUI0 NPUMEHEHHUsS MOHHUTOPUHIA KauyecTBa W
0€30MaCHOCTH TEXHUYECKUX CPEACTB M TEXHOJIOTUH B
IPOMBIIIICHHON MUKPOOHOJIOTMH U OMOTEXHOJIOTUU

VYmMmeer

—IIOHHUMAThb n AHAJIN3UPOBATH I/IH(bOpMaI_[I/IIO 110
Croco0aM OLIEHKH CPEICTB M METOAOB IOBBIIICHUS
0e3omacHOCTH TEXHUYECKUX CPEICTB u
TEXHOJOTUYECKUX TPOLIECCOB;

—HPUMCHATH BI)I6paHHI>Ie TCXHUYCCKHUEC CpCACTBA U
TEXHOJIOTUH C YYETOM KOJIOTUYECKHUX IMOCIEICTBUI MX
MMPUMCHCHUS,

—MPUMEHATH 3HAHUS O MOHHMTOPHHIEC KadecTBa H
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
IPOMBIIUICHHOH MUKPOOHOJIOTUH U OMOTEXHOIOTUH

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMeEH 110
BOIIpOCaM
22-37

Bnaneer

—HAaBBIKAMHM OIIEHKH CPEJICTB M METOJIOB MOBBIIIEHUS
0e301macHOCTH TEXHUYECKUX CPEICTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

—TpreMaMHu TOUCKAa U NPUHATUS PELICHUH MO BBIOOPY
TEXHUYECKUX CpPEACTB U TEXHOJOTHMH C ydeToM
OKOJIOTHYECKHUX HOCJ'IGI[CTBI/II\/II HUX IPUMCHCHUSA

—HaBbIKAMHM TPUMEHEHHs MOHMTOPUHIA KauyecTBa M
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
MPOMBIIIJICHHON MUKPOOHOIOTUH 1 OMOTEXHOJIOTHH;

—METOJaMHU OLUCHKH TEXHUYCCKUX CPECACTB U TEXHOJIOTHH
C Y4E€TOM HKOJIOTHYECKUX MOCIIEICTBUI UX IPUMEHEHUS

I1P-6
MIPaKTUYECKHE
3a/laHus

9K3aMEH 10
BOIIPOCaM
22-37

IK-7

CrniocobHOCTB
CHCTEeMaTH3HPOBAThH
00001maTh HHPOpMAIIHIO

u

3Haer

—CTPYKTYpPy  TEXHOJOTHUYECKHX  peHICHHWA W  HX
KOPPEKTUPOBKY TIPH MPOBEACHUU TMPOMBIILICHHBIX
HCIIBITAHUH TIPOTPECCUBHBIX OMOTEXHOJIOTHIA U HOBBIX

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1

9K3aMEH I10

BOIIpOCaM
22-37
VO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAPUATHUS

BUJIOB OHMOTEXHOJOTMYECKOW TPOMYKIIMH C YYE€TOM
OIITUMM3AIINU 3aTrpar u IIOBBIIIICHUA KaduecTBa
MPOU3BOIUMON TIPOTYKIIHH;

—COCTaB IMPOU3BOACTBCHHBIX W HCIIPOU3BOACTBCHHBIX
3arpar JEHCTBYIOIINX " MOJICPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOU MPOTYKIUY;
—IOKa3aTeNn 3P PEKTUBHOCTH TEXHOJIOTUIECKUX
NpPOIECCOB  TPOU3BOACTBA  OMOTEXHOJOTHMYECKOU
IPOJYKIIUH;

—MeToABl W cpencTtBa cOopa, oOpabOTKH, XpaHCHWSI,
nepeaavn u HAKOILJICHUS UHpOpMALIUU c
HACIIOJIB30BAHNEM 0a30BBIX CHCTEMHBIX IMpOorpaMMHBIX
NPOJAYKTOB W TIAKETOB MPHUKJIAIHBIX MPOrpaMM B
nporecce IIPOM3BOJICTBA OMOTEXHOIOTMUECKOMN
IPOJYKIUH;

—pecypcHoe obecrieueHne OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA

TECT

cobeceoBanue

YMeer

—HPUMCHATH METOAUKHU pacucrta TEXHHUKO-
SKOHOMHUYECKOU 3¢ (HeKTUBHOCTH MPOU3BOJACTBA
OMOTEXHOJIOTMYECKON  MPOIYKIUMU  TpH  BHIOOpE
ONTUMAJIBHBIX TEXHUYECKUX U  OPraHU3aLMOHHBIX
peteHnit

—HCMOJb30BaTh TEXHOJOTHMH  cOopa, pa3MelleHHs,
XpaHEHUs, HaKOTUICHUsI, TIPeoO0pa3oBaHus U Tepeaadu
JaHHBIX B TPOo(heCcCHOHATBbHO-OPHUEHTHPOBAHHBIX
MH(OPMaLMOHHBIX cucTeEMax IIPOU3BOJCTBA
OMOTEXHOJIOTMYECKOMN MPOTYKITUU

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

9K3aMEH I10
BOIIpOCaM
22-37

Bnaneer

—oopmiienneM  U3MEHEHUH B  TEXHHUYECKOW W
TEXHOJIOTMYECKOM JTOKYMEHTAIlMM NPHU KOPPEKTHPOBKE
TEXHOJIOTHYECKUX MPOLECCOB, CHCTEM YIIPABJICHHUS

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
22-37
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MIPOM3BOJICTBA OMOTEXHOIIOTUYECKOM MPOTYKIUY;
—IIOATOTOBKOU MPEJI0KEHU I 1o MHOBBIILICHUIO
s exTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOIYKIIUHU, HAIPaBICHHBIX
Ha palloHAJIbHOE MHCIIOJIB30BAHUE M COKpAIICHHE
pacxoioB CBIPBS, MaTepHasos, CHUKCHHE
TPYJOEMKOCTH MPOU3BOJCTBA MPOAYKIIMH, TOBBIILICHUE
MIPOU3BOIUTEIIEHOCTH TPY/a, SKOHOMHOE PACX0I0BAHUE
HHEPropecypcoB  Ha  NOPEOUPUSITUH,  BHEAPEHUE
0€30TXO0THBIX " MaJIOOTXOJTHBIX TEXHOJIOTHA
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

[1K-9
BJIaJICHHE OCHOBHBIMH
MerTogaMu Hu HpI/IeMaMI/I
IIPOBEIECHUSA
3KCH€pI/IM€HTaHI>HI>IX
HCCICNOBAHUM B CBOCH
npodeccnoHanbHOM

oOJactu

3HaeT YO-2 9K3aMEH 110
—OCHOBHBIC HAINPABJICHUS PAa3BUTHS OWOTCXHOJIOTUU H BOIIPOCHI BOIIpOCaM
COBPEMCHHBIC JIOCTH)KCHHUSI OHOJIOTMYCCKHX HAyK U KOJLIOKBHYMA 22.37
OMOME TUIIMHCKUX TEXHOJIOTHIA; IP-1 VO-1

—TpaUIIMOHHbIE MHUKpPOOHBIC TEXHOJOTMHM W OCHOBHBIC et cobecenoBatme
3Tarbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
aKTHBHBIX BEIECTB;

—OCHOBHBIE ~ METOJbI M  TPUEMBbl  TMPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKPOOUOJIOTUN U OUMOTEXHOJIOTUN

Ymeer I1P-7 9K3aMeH 110

—TpUMEHATh (yHIAMEHTAIbHbIE TEOPETUUYECKHE 3HAHUS OTIOPHBIH BOIIPOCaM
JUISL  peUICHHsS] TPAKTHYECKUX 3a7ad B 0O0JacTu KOHCIIEKT 22-37
MUKPOOHOM OHMOTEXHOJIOTHH 31 MPOBOJHTE | [TP-4 pedhepar
HCCIIEIOBAHUS o COBEPIIICHCTBOBAHUIO VO-3 noxan
OMOTEXHOJIOTMYECKOTO MPOIIecca;

—TIPOBOJIUTH  JKCIICPUMEHTAILHBIC HWCCIICOBAHHS B

HpOMLIIJ.IJ'IGHHOfI MI/IKpO6I/IOHOFI/II/I 1 OMOTEXHOJIOTUH

o1




Bnaneer I1P-6 9K3aMCH I10
—crnoco0aMy  TOJMy4YeHUS  MPOAYLEHTOB  MOJIE3HBIX | MPAKTUYECKUE BOIIpOCaM
BEIIECTB, M3Y4YCHHUS HX (PU3HOIOTO-OMOXUMHYECKHX 3ajanms 22-37
XapaKTEPUCTHK
—OCHOBHBIMM METOJaMH U T[PUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAJIHBIX UCCIIEOBAaHUN B MTPOMBIILICHHON
MUKPOOHOJIOTUN U OMOTEXHOJIOTUH;
—HaBBbIKAMH IJIAHUPOBAHUS u BBITTOJTHCHHS
AKCIIEPUMEHTAJIBHBIX 3a/1ad 10 TOJIYYCHHUIO IEJIeBBIX
MPOJYKTOB, U3YUYECHUIO 3aKOHOMEPHOCTEH U YCIOBUN UX
OrocHUHTE3a, ONITUMH3AIMU OHoTIpoIecca
IIK-17 3HaeT YO-2 9K3aMEH I10
CIIOCOOHOCTH —OCHOBBI MIPOMBIIIIICHHOM MHUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCaM
pagpa6aTBIBaTB OCHOBHEBIE 6I/IOTeXHOHOFI/H/I, 3aKOHOMepHOCTeI>lI, JICKAIIUX B OCHOBC KOJUIOKBHUYMa 22-37
TAMbI TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH; MP-1 vO-1
1O TEXHOTOIHUECKOro —IeUCTBYIONINE OMOTEXHOJIOTHUYECKHE TPOU3BOICTBA, X Tect cobecenoBanme
TEXHHYECKOE OCHaIICHHE, pa3MelieHue
fiponecca TEXHOJIOTHYECKOT0 000pYI0BaHUS;
—OCHOBHBIE€ JTambl MPOMBIIUIEHHOTO MPOU3BOACTBA U
YOpaBJI€HUE  OCHOBHBIX  CTaJUld  JEHCTBYIOLIUX
OMOTEXHOJIOTHYECKUX MPOU3BO/JICTB;
—TEXHOJOTUH MIPOU3BOJCTBA u OpraHu3alu
MPOU3BOJICTBEHHBIX M TEXHOJOTUYECKUX IPOIECCOB
OMOTEXHOJIOTMYECKOM MPOTYKITUU
YMmeer I1P-7 9K3aMeH 110
—BECTH  OCHOBHBIE  TEXHOJIOTHYECKHE  IPOIECCHI OTIOPHBII BOIIpOCam
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKITUH; KOHCIIEKT 22.37
—pa3pabarbIBaTh OCHOBHBIE STambl | []p-4 pedhepar
OMOTEXHOJIOTMYECKOTO  Mpolecca € MOMOIIBIO VO-3 noknaz

ONTUMAIBHBIX ¥ PAIMOHATBHBIX TEXHOJOTHYECKHUX
CXeM;
—TIPUMEHSTHh OMOTEXHOJIOTHH C MCIOJb30BaHUEM T€HHO-
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HHXXCHCPHBIX MPOAYHEHTOB — MHKPOOPraHU3MOB,
KJICTOK PACTUTCIILBHOT'O U JKUBOTHOI'O ITPOUCXOKACHUS,
—HOPUMCHATHL IMPOIrpeCCUBHBIC MCTOABI noz[6opa n

JKCIUTyaTallMM TEXHOJOTMYECKOro 000pYAOBaHUS IIPU
IIPOM3BOJICTBE OMOTEXHOJOTNYECKON MPOAYKIIUI

Bianeer [1P-6 3K3aMEH 110
—MeToJaMM M NpPUHLUIAMU pa3pabOTKH OCHOBHBIX | IMPAKTUYECKUE BOIIpOCaM
3TaroB OMOTEXHOJIOTHYECKOT0 MPOLIECcCa; 3aaHus 22-37
—METOJaMH ¥ TPUHIHUIIAMH  Pa3pabOTKH  IUIAHOB
pasMeleHHst 000py10BaHMsl, TEXHUYECKOTO OCHAILICHHS
¥ OpraHu3aluy pado4YMX MECT B paMKax MPHHATOW Ha
OpEaIpUATHH TEXHOJIOTUH POM3BOJICTBA
OMOTEXHOJIOIMYECKOM NMPOTYKIIUU
Hcnoab3oBanue OK-5 3Haer YO-2 9K3aMeH 110
OpoKeHuii M | CIOCOOHOCTH — COBPEMCHHBIC METOJbl U TEXHOJOTUH (B TOM YHCIIC BOIIPOCHI BOIIPOCaM
APYIruMX IHPOLECCOB | MCII0Jb30BaTh MH()OPMAIIMOHHBIC) Pa3BUTHS HOBBIX HAMpPABICHWA B | KOJIOKBHYMa 38-45
MeTadoan3ma COBPEMCHHBIE METOJABI M | TPOMBIIUICHHOW OMOTEXHOJIOTHH; I1P-1 YO-1
TEXHOJOTUHN (B TOM YHCJI€ | —3HAYEHHE U POJh I/IH(bOpMaIII/II/I " I/IH(l)OpMaIII/IOHHI)IX TECT cobecegoBaHue
MH(OPMALMOHHBIE) B TEXHOJIOTHM B Pa3BUTHUU COBPEMEHHOTO OOIIECTBA U
npodeccHoHaIbHOMI SKOHOMMYECKHUX 3HAHMM, CHocoObl NPUMEHEHUS
ACATCIIBHOCTH MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
MIPOMBIIIICHHON OMOTEXHOJIOTHH;
—TOPAIOK BBOAA W pENAKTUPOBAHHS HWHPOPMALUU B
CHCTEME aBTOMaTHU3alluU
Ymeer I1P-7 9K3aMEH I10
— MCII0JIB30BaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTUU (B OTIOPHBIN BOIIPOCaM
TOM Yuclie HHGOPMAIIMOHHBIE) B IMPOMBIIUICHHON KOHCIICKT 38-45
OMOTEXHOJIOTUH; [1P-4 pedepar
—I0JIb30BaThCd  HPOrpaMMHBIM  obecriedenneMm s | Y O-3 moknan

peuicHuAd HpO(bCCCI/IOHaJ'IBHBIX 3aaad,
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— UCIIOJIb30BaTh CEPBUCHI U MH(GOPMAIIMOHHBIE PECYPCHI
cetu IHTEepHET B MPOMBIIIJICHHOW OMOTEXHOJIOTHH

Bnaneer I1P-6 9K3aMCH I10
—COBpPEMEHHBIMU METOJaMU W TEXHOJOTHUSMHU (B TOM | MPAKTUYECKUE BOIIPOCaM
yuciae  MHOOPMAIMOHHBIMH) B NPOMBIIUICHHON 3a/laHus 38-45
OMOTEXHOJIOTUH;
—OCHOBHBIMH METOJaMH, CIOCO0aMH U CpeACTBAMH
MOJIyueHUsl, XpaHeHus, mepepaboTku uHOpMAIUY;
HaBBIKAMU PA0OTBHI C KOMIBIOTEPOM KaK CpPEICTBOM
yrpaBieHus: HHPopMaIei
OIIK-2 3HaeT YO-2 9K3aMeEH 110
CIIOCOOHOCTH 1 | —OCHOBHEIC ITOHSTHS, dbopMyIbI u 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JICITUTLINH B | KOJUIOKBUyMa 38-45
OCHOBHBIE 3aKOHBI | MPOdecCHOHATHHOU JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBCHHOHAYYHBIX MaTEeMAaTHYECKOTO  aHaiW3a W MOJICIUPOBAHUS, TeCT cobece0oBaHNE
JUCITUTLINH B | TEOPETHUYECKOTO u IKCIIEPUMEHTAIILHOTO
npodeccnoHanbHOM HCCJICIOBAHMS;
NeSITeIbHOCTH, MPUMEHATh | —OMOTEXHOJIOTMYECKHE aCTIeKThI, UCTIONb3yeMbIE B
METOAbl MAaTEMATHYECKOTO | OHWOTEXHOJIOTHH;
aHanM3a 1 | —0OBEKThl OMOTEXHOJIOTHM W HMX OHOTEXHOJIOTHYECKHE
MOJIETTUPOBaHUS, (GYHKIIUY, TPUHITUIIBI KYJIbTUBUPOBAHHUS KIETOK;
TEOPETUIECKOTO U | —CYIIIHOCTh METOJIOB MOJICKYJISIPHON TeHETHKH;
AKCIIEPUMEHTAIILHOTO —DTaIlbl BBIJICICHUS [IEJIEBBIX MPOJIYKTOB.
HUCCIIENOBAHUS VYmMeer I1P-7 3K3aMEH 110
—TpPOBOJIUTH  JKCIIEPUMEHTAIBHBIE HCCIEAOBAHUA H OTIOPHBII BOIIpOCaM
WCIBITAHUS 110 3aJaHHOW METOJHUKE, II0JIb30BaThCs KOHCIIEKT 38-45
MaTeMaThdecko o0paboTkoil skcmepuMmeHTanbHBIX | [1P-4 pedepar
JIaHHBIX YO-3 noxian

—IOJIB30BaThCA SA3BIKOM MOJ'ICKyJ'IHpHOfI 6I/IOTeXHOHOFI/IH;
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—BBIOMpATh OMOIOTUYECKHE OOBEKTHI

Bmaneer I1P-6 9K3aMeH II0
—METOJlaMM U NPUHLMIIAMHU COBEPLICHCTBOBAHMS MPaKTUYECKUE BOIIPOCaM
MIPOMBIIUICHHOW MUKPOOHOJIOTUU B OMOTEXHOJIOTHH, 3a7aHus 38-45
—OCHOBHBIMHM 3aKOHAaMHU €CTECTBEHHOHAYYHbIX JHUCUHUILIINH
B TMPOMBIIIICHHON MHUKPOOHOJIOTUA W OWOTEXHOJIOTHH,
METOJIaMH MaTEMaTHYECKOIr0 aHaJlM3a U MOJEIMPOBAHMUS,
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIE0BAHUS
OI1IK-3 3HaeT YO-2 SK3aMe€eH 110
CIIOCOOHOCTD —KOHLENIUU CTPOCHHS BEILIECTBA,; BOIIPOCHI BOIIpOCaM
HUCIIOJIB30BATh 3HAHUS ©O | “OCHOBHBLIC HAIIPABJICHUA U HpO6HeMaTI/IKy COBPCMCHHBIX KOHHOKBHYM& 38-45
COBpEMEHHOH hH3HIeCKOit HpeIICTaBJIevHI/II/I POCCHICKUX U 3apyOCIKHBIX YUYCHBIX O IP-1 vO-1
(bu3MYeCKOl KapTHHE MHpa W CTPOCHHH BEIIECTBA JUIS
KapTHHE MUpa, . TEeCT cobecenoBaHue
MMOHUMAaHMsI OKPY’KAIOIIET0 MUPA U SBJICHUW IPUPOJIbI
MIPOCTPAHCTBEHHO-
poctp YmMmeer I1P-7 9K3aMeH 110
BPEMEHHBIX o
—OTJIMYaTh HAYYHOE MO3HAHUE OT HEHAYYHOTr0; TPUMEHSITh OTOPHBII BOIIpOCaM
3aKOHOMEPHOCTAIX, 3HaHUsS (PU3MYECKMX W XHMUYECKUX 3aKOHOB  JUIs KOHCIIEKT 38-45
CTPOCHUM BEIeCTBA IS i .
p 1 pat OIMCaHMs €CTCCTBECHHOHAYYHON KApTUHBI Mflpa, 3 IIP-4 pedepar
MIOHUMAaHUS —J1aBaTh MPAKTHYECKYIO OIICHKY COBPEMEHHON (PU3MUYECKOM VO-3 noxnan
OKPYKaroIlero MHpa H KapTUHEC MHpa Ha OCHOBC ONPCACICHHBIX ITOJIOKCHUAX
SABJEHUH TPUPOJIBI TEOPUHU CTPOEHUS BEIIECTBA
Bnaneer I1P-6 9K3aMEH MO
—HaBbIKAMHU aHaJIN3a MPUPOJHBIX SBICHHU M MPOLECCOB C MIPAKTUYECKUE BOIIpOCaM
MOMOIIBI0  MPEACTABIEHUN O  E€CTECTBEHHOHAYYHOU 3a7aHus 38-45

KapTUHE MHpa;
—CIIOCOOHOCTBIO HCMOJIB30BaTh 3HAHHUSA O COBPEMEHHOU
¢u3nueckol  KapTHMHE ~ MHpa,  [POCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BELIECTBA IS
MIOHUMAHUSI OKPY’KaIOIIEro MUpa U SIBJICHUIN NPUPOJIBI
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[1K-2
CIIOCOOHOCTD
peanu3aiu
YIIpaBJICHUIO

OHMOTEXHOJIOTHYECKUMU

npoueccaMu

3Haer YO-2 9K3aMEH 110
—OCHOBHBIC TPHHIMIIBI ~ PEryJSIMHA  MeTadoim3Ma | BOTIPOCHI BOIIPOCaM
CKOPOCTH pocra MHKpPOOPTaHU3MOB, CIOCOOBI | KOJIMOKBHYMA 38-45
KYJbTUBHPOBAHUS MHKPOOPIaHM3MOB, KOJMYECTBEHHBIC IP-1 vVO-1

XapaKTepUCTHKA  POCTa  KYJIBTYp, OOOpyIOBaHHE ISt Tect cobeceoBatme
KYJbTUBHPOBAHHUS MHKPOOPTraHU3MOB, XpaHEHHE
MHUKpPOOPTaHU3MOB;
—OCHOBHBIE 3TaIbl OHOTEXHOJOIHIECKOro Ipoliecca;
—CII0CcO0BI, METOIBI Y MPUHITHITBI PEATH3AIAN U YIPABIICHUS
OMOTEXHOJIOIMYECKMMH ITPOLIECCAMH;
—COBPEMCHHBIC JIOCTHIKCHHSI OWOJIOTMYECKUX HAyK |
OMOMEIUIIMHCKUX TEXHOJIOTHI
VYmeer I1P-7 9K3aMeH 110
—PperyJIMpPOBaTh U COBEPIICHCTBOBATh OMOTEXHOJIOTHUCCKHIA OITOPHBIH BOIIPOCaM
MpoIeCC C IENBbI0 TONYYCHHUS] BBICOKOKAYECTBEHHOTO KOHCIIEKT 38-45
KOHEYHOT'O TIPOJIYKTa, TTP-4 pedepar
—OCYIIECTBIISATH OMOTEXHOJIOTHYECKIE TIPOIIECCHI VO-3 nokian

MPOW3BOJICTBA U TIONyYeHHE OMOJOTHYECKH AaKTHUBHBIX
BEIIECTB U OT/ICJIbHBIX KOMITOHEHTOB MUKPOOHBIX KJIETOK;
—TPOBOJUTH BbIENeHne U o4ucTKy BAB u3 OGuomaccel u

KYJIbTYPaJIBHON KUIKOCTH;

—OCYILLIECTBIIATh MOCTaAUNHBIN KOHTPOJIb u
CTaHAAPTU3AIMIO TTOJTy4aeMbIX TpernaparoB (OnpeaeaeHue
AHTUMUKPOOHON aKTMBHOCTH aHTHMOMOTUKOB, aKTHUBHOCTH
(epMEHTHBIX Mpenaparos, JKU3HECITIOCOOHOCTH
MHUKPOOPraHU3MOB);

—o0ecreunBarh  COOMIOAICHHE TPABHI  IPOMBIILICHHON
TUTHEHBI, OXPAHbI OKPYXKAIOILIEH Cpe/bl, OXpaHbl Tpyaa U
TEXHUKH O€30IIaCHOCTH.

—BBIOMpAThH ONTUMAJILHEIC YCIIOBHSI XpaHEHUsI
OUMOTEXHONIOTUYECKUX TIperapaTtoB M OIECHUBATh HX
KAa4yeCTBO B MTPOLECCE JTUTETTLHOIO XPAaHEHUS;
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Brnaneer I1P-6 9K3aMeH 110
—MEeTOoAaMHU YIpaBJIIEMOTO KyJIbTUBUPOBAHMS | MPAKTUYECKHE BOIIPOCaM
MHUKPOOPTaHU3MOB; 3aaHus 38-45
—MeTO0JJaMi UMMOOWIIN3ALUHU KJIETOK MUKPOOPTaHU3MOB;
—TEXHOJOTHEH TOJTY4eHUS OMOJIOTUYECKH aKTUBHBIX
BEIIECTB M OTICJIBHBIX KOMIIOHEHTOB MHKPOOHBIX
KJICTOK;
—CIIOCOOHOCTBIO K  peanu3alud U  YIPaBICHHIO
OMOTEXHOJIOTMYECKIMHU TPOIIECCAMH
I1K-3 3HaeT YO-2 9K3aMeH 110
TOTOBHOCTB OLICHMBATh | “METOJbl OIEHKH CPEACTB W METOAOB MOBBIIICHUS BOIIPOCHI BOIIpPOCaM
TEXHUYECKUE CPEJICTBA H 0€301acHOCTH TEXHUICCKHUX CpEacTB 41 KOJJIOKBUYMa 38-45
TeXHONOTHH ¢  yderom | TEXHOJOTHHECKHX NPOLECCOB; MP-1 vO-1
S KOOIIECKIX —CI10CO0bI _IPUMEHEHMs  TEXHHYECKHX  CPEACTB 1 TecT coBecenoBanme
. TEXHOJIOTUH C YU4ETOM SKOJIOTMYECKHX IMOCIEACTBUI HX
MOCTIE/ICTBHMA S
HPUMCHCHU —METO/IOJIOTHIO TIPUMEHEHHST MOHUTOPUHTa KavyecTBa W
0€30IacCHOCTH TEXHHYECKHUX CPEACTB U TEXHOJIOTHH B
IIPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Ymeer I1P-7 9K3aMEH 110
—MOHUMATh W  aHAJM3UPOBATh HHPOPMALMIO  TIO OTIOPHBIN BOTIPOCaM
croco0aM OILIEHKH CPEJICTB U METOAOB IOBBIIICHUS KOHCIIEKT 38-45
0e30macHOCTH TEXHUYECKUX CpeACTB M| IP-4 pedepar
TEXHOJIOTUIECKUX MPOIECCOB; VO-3 noxan
—NPUMEHATh BbIOpaHHbIE TEXHMYECKHE CpEeICcTBa U
TEXHOJIOTUH C YUETOM JKOJIOTHYECKHX MOCIEICTBUI HX
PUMEHEHHUS;
—MPUMEHATh 3HAaHUSA O MOHUTOPHHIE KadecTBa U
0€30MacHOCTH TEXHUYECKUX CPEACTB U TEXHOJIOTHH B
MIPOMBINITIEHHON MUKPOOHOJIOTUU 1 OMOTEXHOJIOTUHU
Brnaneer [1P-6 JK3aMEH M0
—HAaBBIKAMH OIIEHKH CPEJICTB U METO/I0B MOBBILLICHHS MPaKTUYECKHE BOTIpOCaM
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Oe3omacHoOCTU TEXHUYECKUX CPENCTB u
TEXHOJIOTUYECKUX IIPOLIECCOB;

—TpUeMaMu TOUCKAa U MPUHATUS PELICHUN MO BBIOOPY
TEXHUYECKUX CPEICTB U TEXHOJOTUH C Y4ETOM
HKOJIOTMYECKUX MOCIIEICTBUM UX IPUMEHEHNS;

—HaBblIKaMM IPUMEHEHHS MOHUTOpPUHIA KayecTBa U
0€30MacCHOCTH TEXHUYECKHX CPEACTB M TEXHOJIOTUH B
MPOMBIIIICHHON MUKPOOHOJIOTHH 1 OMOTEXHOJIOTHH;

—METO/IaMH OLIEHKU TEXHUYECKUX CPEICTB U TEXHOJOTUM
C YYETOM IKOJIOTUYECKUX MOCIIEICTBUN UX TPUMEHEHHUS

3aJaHusd

38-45

IIK-7

CnocoOHOCTh
CHUCTEMaTHU3UPOBATh u
0000marh  UHGOPMAITUIO
1o HCII0JIb30BaHMIO
PECYPCOB MPEANPUATHS

3Haer

—CTPYKTYpYy  TEXHOJOIMYECKHX PpElIeHMH U  uX
KOPPEKTUPOBKY MpPHU IPOBEACHUM MPOMBIIUICHHBIX
UCTIBITAHUN TPOTPECCUBHBIX OMOTEXHOJIOTHI M HOBBIX
BUJIOB OMOTEXHOJOTUYECKOW MPOAYKIUU C Y4YETOM
ONTHUMM3ALMM  3aTpaT M  IOBBILICHWS  KayecTBa
MIPOU3BOJUMON MPOAYKIINH;

—COCTaB IPOU3BOJACTBEHHBIX U HEIPOU3BOACTBEHHBIX

3arpar NENUCTBYIOITUX u MOJICPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOU MPOTYKITUH;
—TI0Ka3aTelu s dexTuBHOCTH TEXHOJOTHYECKUX

IpPOLIECCOB  IMPOM3BOACTBA  OMOTEXHOJIOTHYECKON
TPOJyKLIMH;

—METOJIbl U CcpeicTBa cOopa, oOpabOTKM, XpaHEHus,
nepegaydl W HaKoIuieHWs — wHpopMamumm  C
UCTOJIb30BaHUEM 0a30BBIX CHCTEMHBIX MPOrpPaMMHBIX
NPOAYKTOB MW TIAKETOB TMPHUKIATHBIX MPOrpaMM B

nporecce MIPOM3BOCTBA OMOTEXHOJIOTHYECKOM
MPOJTYKINH;

—pecypcHoe obecrnieueHue OMOTEXHOJIOTHYECKOTO
IPOM3BOJICTBA

YO-2
BOIPOCHI
KOJIJIOKBHYMa
I1P-1
TeCT

9K3aMEH I10
BOIIPOCaM
38-45
YO-1
cobecenoBanue
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VYwmeer

—IIPUMEHSTH METOTUKH pacuera TEXHHKO-
HKOHOMUYECKOU s dexTuBHOCTH IIPOU3BOJCTBA
OMOTEXHOJOTHYEeCKOW  MPOAYKIMH TpH  BBIOOpE
ONTUMAJIBHBIX ~TEXHHUYECKUX M  OPraHU3alMOHHBIX
peleHuit

—HCIIONIb30BaTh  TEXHOJOrMH cOopa, pa3MelIeHus,
XpaHEHHs, HAKOIUICHWs, MPeoOpa3oBaHUs U Tepeadu
JaHHBIX B Npo(ecCHOHAIBHO-OPUEHTUPOBAHHBIX
UH()OPMAIIMOHHBIX cucTeMax IPOM3BOICTBA
OMOTEXHOJIOIMYECKOM MPOTYKIIUU

I1P-7
OIIOPHBIN
KOHCIICKT

[1P-4 pedepar
VYO-3 noknan

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

—oopMiieHHEM  HM3MEHEHMH B  TEXHHUYECKOH U
TEXHOJIOTMYECKOM JTOKYMEHTALlMM HpPU KOPPEKTUPOBKE
TEXHOJIOTUYECKUX IMPOLECCOB, CHUCTEM YIPABICHUS
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIUH;

—TIOArOTOBKOM NPEJI0KEHU N o TTOBBIIEHUAO
3¢ (HeKTUBHOCTH MIPOU3BOJICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOJIYKIIMH, HAaINpPaBIECHHBIX
Ha pPAlMOHAIBHOE HCIOJb30BAHUE M COKpallCHUE
pacxoaoB CBIpPbS, MaTepHUaJIoB, CHIDKEHUE
TPYAOEMKOCTH IIPOU3BOJICTBA NMPOAYKILIMH, ITOBBILLICHUE
MPOU3BOAUTEIBLHOCTH TPYAd, IKOHOMHOE PACXOJ0BaHUE
DHEPropecypcoB  Ha  MPEANPUSATUH,  BHEIAPEHUE
0€30TXOIHBIX u MaJIOOTXOJTHBIX TEXHOJIOTHUA
MPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-9
BJIaJACHHUC OCHOBHBIMH
MCTOAaMHU W T[IpUCMaMU
IMPOBCACHUA

OKCIICPUMCHTAJIBHBIX

3Haer

—OCHOBHBIC HAIPABJICHHUS Pa3BUTHS OWOTCXHOJIOTUU H
COBPEMEHHBIE JIOCTIIKEHUS OWOIOTUYECKUX HAYK H
OMOMETUIIMHCKUX TEXHOJIOTHIA;

—TpaJUIIOHHbIE MUKPOOHBIE TEXHOJOTHH U OCHOBHBIC
STarbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMEH I10
BOIIpOCaM
38-45
YO-1
cobecenoBanue
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HUCCIIEJOBAaHUN

npodeccnoHaTbHOMI

o0iactu

cBOEN

—CHoCcOoOBl  OHMOCHHTE3a OMOJIOTHYECKHU
aKTHBHBIX BEIIECTB;

—OCHOBHBIC ~ METOJIbI W  TPHUEMBl  TMPOBEICHUS
AKCHEPUMEHTAIBHBIX MCCIIEIOBAHUN B IIPOMBILLICHHOM

MHUKPOOHOJIOTHH U OMOTEXHOJIOTHU

OCHOBHBIX

VYmMmeer

—MPUMEHATh (yHJAaMEHTAIbHbIE TEOPETHUECKUE 3HAHUS
JUIs  pelIeHMs MpaKTUYeCKHX 3ahad B 00JacTu
MUKpPOOHOM OMOTEXHOJIOTHH u IIPOBOJIUTH
UCCIIC/I0BaHMS o COBEPILLIEHCTBOBAHHIO
OMOTEXHOJIOIMYECKOI 0 IIPOLIECCa;

—MPOBOAUTH  SKCIEPUMEHTAJbHBIE HCCIEIOBaHUA B
POMBIIIICHHONH MUKPOOHOJIOTHH U OMOTEXHOJIOTUU

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

—crmoco0aMy  TIOMy4YeHHUS  MPOAYIICHTOB  IOJIE3HBIX

BEIIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHYECKHUX
XapaKTePUCTHK

—OCHOBHBIMH METOJIaMH M TpUEMaMH TMPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKpPOOHOJIOTUN U OUOTEXHOIIOTUH;

—HaBBIKAMH TUTAHUPOBAHHS u BBITTOJTHEHHS
HKCIIEPUMEHTAJBbHBIX 3a/1ad MO0 TMOJYYCHUIO MENEeBBIX
MPOAYKTOB, U3YUYECHUIO 3aKOHOMEPHOCTEN U YCIOBUU HX
OrocuHTe3a, ONTUMHU3AIMU OHoIpoIecca

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-17
CIIOCOOHOCTD

pa3pa6aTBIBaTB OCHOBHBIC

OTaIllbl

OMOTEXHOIOTUYECKOTO

nporiecca

3Haer

—OCHOBBEI HpOMBHHJ'IeHHOI\/’I MI/IKpO6I/IOHOFI/II/I )51
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JIEKAIIUX B OCHOBE
TEXHOJIOTUYECKHX TTPOLECCOB OMOTEXHOIOTUH;

—JIeHCTBYIONINE OHOTEXHOIOTUYECKHE TIPOU3BOJICTBA, MX
TEXHUYECKOE OCHAIIIEHHE, pasMernenue
TEXHOJIOTHYECKOTO 000PYI0BAHUSL;

—OCHOBHBIC 3TAIlbl MIPOMBINIJICHHOI'O ITPOMU3BOJICTBA U

VO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMEH I10
BOIIpOCaM
38-45
YO-1
cobecenoBanue
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YIIpaBJICHUC OCHOBHBIX CTa,Z[I/Iﬁ HeﬁCTBYIOMHX
OMOTEXHOJIOTHUCCKHX IIPOU3BOJCTB,
—TEXHOJIOTHH IMIPpOU3BOZCTBA u OpraHu3anun

MIPOU3BOJICTBEHHBIX M TEXHOJOTUYECKHUX IPOIECCOB
OMOTEXHOJIOTHYECKOM MPOTYKIINHI

Ymeer I1P-7 9K3aMeEH I10
—BECTH  OCHOBHBIC  TEXHOJOTHMYECKHE  IPOLIECCHI OTIOPHBII BOIIpOCaM
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIINH; KOHCIIEKT 38-45
—pa3pabarbIBaTh OCHOBHBIE STambl | []p-4 pechepar
OMOTEXHOJIOTMYECKOTO  Mpolecca ¢ MOMOIIBIO VO-3 nokiax
ONTHMAJBHBIX W PAMOHAIBHBIX TEXHOJIOTHYCCKHX
CXeM;
—TIPUMEHSATh OMOTEXHOJIOTHH C MCIOIh30BAHUEM TCHHO-
WHXCHEPHBIX MPOJYLUEHTOB - MHUKPOOPraHU3MOB,
KJIETOK PACTUTEILHOTO M YKUBOTHOT'O TIPOUCXOXKICHUS;
—IPUMEHATh TPOTPECCHBHBIC METOJBI Ioabopa U
9KCILTyaTallil TEXHOJOTUYECKOTO 00OpPYHIOBAaHUS TIPH
MIPOU3BOJICTBE OMOTEXHOIOTUYECKOM MPOTYKITUI
Baaneer I1P-6 DK3aMEH [0
—MeToJaMH ¥ TpPHUHIUIAMU pa3pabOTKW OCHOBHBIX | IMPAKTUYECKUE BOIIPOCaM
3TAOB OMOTEXHOJIOTHIECKOTO MIPOIIecca; 3amanus 38-45
—MeToJaMH U TPUHIHUIAMH  Pa3pabOTKH  IJIaHOB
pasMerieHusi 000pyI0BaHUS, TEXHUIECKOTO OCHAIICHUS
U OpraHu3aiuu pabodymx MeCT B paMKaxX MPUHATON Ha
PEITPUATHH TEXHOJIOTHH MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKITNU
IIpousBoacrea, OK-5 3HaeT YO-2 SK3aMe€EH 110
OCHOBaHHbIE Ha | CHOCOOHOCTH — COBPEMEHHBIC METOABl M TEXHOJIOTHMH (B TOM YHCIIE BOTIPOCHI BOIIpOCaM
MOJIyYeHUH HCIIOJIb30BATh MH(OPMAIIMOHHBIC) Pa3BUTHS HOBBIX HAMPABICHUHN B KOJUIOKBHYyMa 46-50
MHKPOOHOI COBPEMEHHBLIE METOALI M | TPOMBIIUICHHOW OMOTEXHOJIOTHH; I1P-1 vVO-1
omoMaccel TEXHOJOTUHN (B TOM YHUCJIE —3HAYCHHE U POJIb I/IH(i)OpMaHI/II/I u I/IH(bOpMaHI/IOHHBIX TECT cobecenoBanue
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nH(pOPMAaLMOHHBIE) B

— TEXHOJIOTHHA B pa3sBUTHU COBPEMEHHOI'O 06I_H€CTBa u

npodeccuoHaIbHON SKOHOMMYECKHUX  3HAHHMM, CHocoObl  MPUMEHEHUS
NEeSATEIbHOCTH MH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH B
MIPOMBIIIJICHHOW OMOTEXHOJIOTHH;
—TOpSAZOK BBOJA U PEJaKTUPOBaHUA HHGPOpMAIUU B
CHUCTEME aBTOMAaTHU3AIINU
Ywmeer [1P-7 3K3aMEH 110
— UCIOJIb30BaTh COBPEMEHHbIE METObI U TEXHOJOTHH (B OIIOPHBIN BOIIPOCaM
TOM 4YHCIIe WHPOPMAIIMOHHBIE) B TPOMBIIUICHHON KOHCIIEKT 46-50
OMOTEXHOJIOTHH; [1P-4 pedepar
—II0JIb30BAaThCA  MPOTPAMMHBIM  OOCCIICYCHHEM IS YO-3 noknan
penreHus mpodeccnoHATBHBIX 33/1a4;
—HCIOJIb30BaTh CEPBUCHI M HH(POPMAIIMOHHBIE PECYPCHI
ceTd VIHTepHET B IPOMBIIIIEHHOW OMOTEXHOJIOTHH
Baaneer I1P-6 JK3aMEH [0
—COBPEMEHHBIMH METOJAMH U TEXHOJIOTHSMU (B TOM | TIPAaKTHYECKHE BOIIpOCaM
yuciae  HMHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 46-50
OMOTEXHOJIOTUH,
—OCHOBHBIMM METOJ[AMH, CIIOCO0aAMU U CpEeICTBaMHU
MONyueHUsl, XpaHeHHs, nepepaboTku UHOpMAIUY;
HaBBIKAMH PAOOTBI C KOMITBIOTEPOM KaK CpPEICTBOM
yrpaBieHus: HHPopMaIen
OIlK-2 3HaeT YO-2 9K3aMEH 110
CIIOCOOHOCTH U | “OCHOBHbBIE MOHSATHUS, bopMyIBI u 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIB30BaTh | €CTECTBEHHOHAYYHBIX JUCITUTIITAH B | KOJUIOKBHyMa 46-50
OCHOBHBIE 3aKOHBI | TMPOdecCHOHATHHOU JIeATEIIbHOCTH, METO/IbI I1P-1 YVO-1
€CTECTBEHHOHAYYHBIX MaTeMaTUYeCcKoro  aHaju3a W MOJICJITUPOBAHWS, TECT cobeceloBaHuE
JUCITUTUTIH B | TEOPETHYECKOTO " AKCIIEPUMEHTAIBHOTO
npodeccnoHaNbHOMI HCCJIEI0BAHMS;
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ACATCIIbBHOCTH, IIPUMCHSATDH
METOAbI MATEMATHYCCKOT'O

—OHMOTEXHOJIOTHYECKUE aCTICKThI, UCTIOIb3YEMbIC B
OMOTEXHOJIOTUH;

aHaiu3a u —00BEKThl OMOTEXHOJOTHMH M WX OHOTEXHOJOTHYCCKHC
MOJCIIUPOBAHUS, (GYHKIMM, TPUHIUIBI KYJIbTUBUPOBAHMSI KIIETOK;
TEOPETHYECKOTO U —CYIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETHKH;
AKCTIICPUMEHTAIBHOTO —3Tarbl BBIJICTICHUS IIEICBBIX ITPOTYKTOB.
HUCCIICIOBAHUS YmMmeer I1P-7 3K3aMEH MO
—TPOBOJUTH JKCIEPUMEHTAJIbHBIC HCCICAOBAHUS U OTIOPHBII BOIIpOCam
HCIBITAHUS 110 3aJaHHOM METOJHUKE, I10JIb30BaThCs KOHCIIEKT 46-50
MaTeMaTHYeCcKol 00paboTkol dKkcrepuMeHTanbHBIX | [1P-4 pedepar
JAHHBIX; VYO-3 moxkian
—TIOJIb30BAThCS SA3BIKOM MOJIEKYISIPHON OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKHE OOBEKTHI
Bnageer I1P-6 9K3aMEH I10
—MeToJaMH W  TPUHIUIAMH  COBEpPUICHCTBOBAHMS | MPAKTUYECKUE BOIIpOCaM
MPOMBINIIICHHONH MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUH; 3aaHus 46-50
—OCHOBHBIMH 3aKOHAMH €CTECTBEHHOHAYUHBIX
TUCIUIUIMH B TPOMBIIIJIEHHOW MHUKpPOOUOIIOTUH U
OMOTEXHOJIOTHH, METOJAaMH MaTEMAaTHYECKOT0 aHaJln3a
u MOJICJIMPOBAHUS, TEOPETUYECKOTO u
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS
OIIK-3 3HaeT YO-2 9K3aMEH 110
CITOCOOHOCTH —KOHLEMIIHUH CTPOCHUS BEUIECTBA; BOITPOCHI BOIIpOCam
WCIIONBh30BaTh 3HaHUS O | ~OCHOBHBIC HalpaBJICHUSA n NPOOJIEMATHKY |  KOJIOKBHYMa 46-50
COBPEMEHHOH (pusmueckoii | COBPEMEHHBIX  NPEJCTABICHMA  pOCCHHCKMX 1 IIP-1 vO-1
KapTHHe MDA, 3apyOeXHBIX YUYEHBIX O (PU3MUECKON KapTHMHE MHUpa U TecT T —.
CTPOCHHMM BELIECTBA [UJIsi MOHUMAHUS OKPYXKAIOIIETO
TIpOCTPAHCTBCHHO MHpa U SIBICHUN TTPUPOIBI
BPEMEHHBIX
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3aKOHOMEPHOCTSIX, Ywmeer [1pP-7 3K3aMEH 110
CTPOCHUHU BEIEeCTBA JIJIs —OT/IMYaTh HAy4yHOE TIO3HAHWE OT HEHAY4YHOIO; OTIOPHBII BOIIpOCaM
MOHUMAHUS NPUMEHSTh 3HaHUS (PU3UYECKHMX ¢ XHUMHYECKUX KOHCIIEKT 46-50
OKPYKAIOIIEr0 MUPA i 3aKOHOB [IJIsl ONMCAHHs €CTECTBCHHOHAYYHOU KapTHHBI |  []p-4 pedepar
SIBJICHUI TIPUPOBI MHPa, . YO-3 noknan
—laBaTb  MPAKTUYECKYI0  OIEHKY  COBpPEMEHHOM
(bU3MYECKON KapTUHE MHUpa HAa OCHOBE ONPEEICHHBIX
MOJIO’KEHUSAX TEOPHH CTPOCHUS BEIIECTBA
Bnaneer I1P-6 3K3aMeEH 110
—HaBbIKAMM aHAJIM3a MPUPOJHBIX SBJICHUNA M IPOLECCOB | TMPAKTUYECKUE BOIIpOCam
C TIOMOINBIO TPEACTABJICHUN O €CTeCTBEHHOHAYYHOU 3ajanus 46-50
KapTHUHE MUPAa;
—CHOCOOHOCTBIO HMCIOJIb30BaTh 3HAHUS O COBPEMEHHOMU
dbusznyecKkoil KapTUHE MHpa, MIPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIECTBA
JUIsT TIOHMMAHMSI OKPYXKAlOIIero MUpa U  SIBICHUHN
TIPUPOJIBI
IK-2 3Haer YO-2 JK3aMEH I10
CIIOCOOHOCTh —OCHOBHBIC TPUHIMUIBI PETYIALUA MeTa0oNu3Ma H BOIPOCHI BOIIpOCam
peanu3anuu CKOPOCTH ~ POCTa ~ MHUKDPOOPTaHW3MOB,  CHOCOOBI |  koIOKBHyMa 46-50
yTIPABICHHTO KYJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB, MP-1 vVO-1
OMOTEXHOIOTHYECKUMU KOJMHCCTBCHHRIC  XAPAKTCPUCTHKI — pocTa  KYJILTYD, TeCT co0eceoBaHne
obopynoBanue JUTSt KYJIbTUBUPOBAHUS
fiponeccamu MHUKPOOPTaHU3MOB, XpaHEHNE MUKPOOPTaHNU3MOB;
—OCHOBHBIE ATAIbl OMOTEXHOJIOTUYECKOTO MPOIIecca;
—CHocoObl, METOABl W TIPUHIUIIBI peaju3aluil U
yIpaBiIeHUs] OUOTEXHOJIOTUYECKUMU TIPOIIECCAMU;
—COBPEMEHHBIC JOCTWIKEHUS OWOJOTUYECKHX HAyK |
OMOMEIMIIMHCKIX TEXHOJIOTUN
Ywmeer I1P-7 9K3aMEH 10
—peryJmpoBaTh u COBEPIIIEHCTBOBATH OTIOPHBII BOIIpOCaM
OMOTEXHOJOTMYECKUN TIPOIECC C HENbIO MOTYYCHHS KOHCIIEKT 46-50
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BBICOKOKQY€CTBEHHOI'0 KOHEYHOTO MPOAYKTA;

—OCYILECTBIATH OMOTEXHOJIOTHYECKUE MPOLECCHI
MIPOM3BOJICTBA U TOJyYEeHHUE OMOJOTHYECKH AKTHUBHBIX
BEIICCTB M OTACITHHBIX KOMIIOHCHTOB MHKPOOHBIX
KJIETOK;

—TIPOBOJIUTH BbIICNIeHUE U 04nuCTKY BAB u3 6uomaccel u
KYJbTYpPaJIbHOU KUJIKOCTH;

—OCYILIECTBIATH MOCTaIUIHBIN
CTaHIApTU3ALINIO MOJIy4aeMbIX MpernaparoB
(ompenenenue AHTUMHUKPOOHOM aKTUBHOCTH
AHTUOMOTHKOB, aKTUBHOCTH (DEPMEHTHBIX IpEIapaTosB,
YKU3HECITOCOOHOCTH MUKPOOPTaHU3MOB);

—o0ecreunBaTh COOJIFOACHUE TIPABWII IPOMBIIIICHHOM
TUTUEHBI, OXPaHbl OKPYKAIOLIEH Cpelbl, OXpPaHbl TPy/Ja
M TEXHUKHU 0€30I1aCHOCTH.

—BBIOMpATH onTHMAalbHBIE YCIIOBUS XpaHEHHUs
OMOTEXHOJIOTMYECKUX TMpernapaToB M OIEHUBATh WX
Ka4yeCTBO B MPOIECCE IUTEIHbHOTO XPaHEHUS;

KOHTpPOJIb 51

[1P-4 pedepar
VO-3 ngoxian

Bnaneer

—MeTOAaMHU YIIPaBIIEMOTO
MHKpPOOPTaHU3MOB;
—MeTOAaM1 UMMOOMIIM3aLH KIIETOK MUKPOOPTaHU3MOB;
—TEXHOJIOTHEH MMOJIYYCHHA OMOJIOTMYECKH aKTHUBHBIX
BEIIECTB M OTAEIBHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

—CIIOCOOHOCTBIO K  peanu3aluu U
OMOTEXHOJIIOTHYECKUMHA nponecccammn

KYJIbTUBUPOBAHU A

YIIPABICHUIO

I1P-6
MIPaKTUYECKHE
3alaHus

9K3aMEH 10
BOIIPOCaM
46-50

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUEC CpCACTBA U

TCXHOJIOTNH C

OKOJJOTHYCCKHX

y4eToM

3HaeT

—METOJAbI OLCHKH CPEACTB MW MCTOAOB ITOBBIIICHUSA
0€30IMaCHOCTH TCXHUYCCKUX CpCACTB u
TEXHOJIOTHYCCKUX MTPOUECCCOB;

—CITIOCOOBI NPHUMCHCHUS TCXHUYICCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1
TECT

9K3aMeH I10
BOIIpPOCaM
46-50
YO-1
cobecegoBaHKE
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HOCJIEICTBUN UX
HpI/IMeHeHI/ISI

TEXHOJIOTUH € y4eTOM 3KOJIOTMYECKHX MOCIEACTBUI UX
PUMEHEHHUS;

—METOJIOJIOTUI0 NPUMEHEHHUsS MOHHUTOPUHIA KauyecTBa W
0€30MaCHOCTH TEXHUYECKUX CPEACTB M TEXHOJIOTUH B
IPOMBIIIICHHON MUKPOOHOJIOTMH U OMOTEXHOJIOTUU

VYmMmeer

—IIOHHUMAThb n AHAJIN3UPOBATH I/IH(bOpMaI_[I/IIO 110
Croco0aM OLIEHKH CPEICTB M METOAOB IOBBIIICHUS
0e3omacHOCTH TEXHUYECKUX CPEICTB u
TEXHOJOTUYECKUX TPOLIECCOB;

—HPUMCHATH BI)I6paHHI>Ie TCXHUYCCKHUEC CpCACTBA U
TEXHOJIOTUH C YYETOM KOJIOTUYECKHUX IMOCIEICTBUI MX
MMPUMCHCHUS,

—MPUMEHATh 3HAHUS O MOHHMTOPHHIE KauecTBa U
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
IPOMBIIUICHHOH MUKPOOHOJIOTUH U OMOTEXHOIOTUH

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
46-50

Bnaneer

—HAaBBIKAMH OIIEHKH CPEJICTB U METOAOB IOBBIIICHUS
0e301macHOCTH TEXHUYECKUX CPEICTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

—TpreMaMHu TOUCKAa U NPUHATUS PELICHUH MO BBIOOPY
TEXHUYECKUX CpPEACTB U TEXHOJOTHMH C ydeToM
OKOJIOTHYECKHUX HOCJ'IGI[CTBI/II\/II HUX IPUMCHCHUSA

—HaBbIKAMHM TPUMEHEHHs MOHMTOPUHIA KauyecTBa M
0€30MacHOCTH TEXHWYECKHX CPEJCTB M TEXHOJIOTUH B
MPOMBIIIJICHHON MUKPOOHOIOTUH 1 OMOTEXHOJIOTHH;

—METOJaMHU OLUCHKH TEXHUYCCKUX CPECACTB U TEXHOJIOTHH
C Y4E€TOM HKOJIOTHYECKUX MOCIIEICTBUI UX IPUMEHEHUS

I1P-6
MIPaKTUYECKHE
3a/laHus

9K3aMEH 10
BOIIPOCaM
46-50

IK-7

CrniocobHOCTB
CHCTEeMaTH3HPOBAThH
00001maTh HHPOpMAIIHIO

u

3Haer

—CTPYKTYpPy  TEXHOJOTHUYECKHX  peHICHHWA W  HX
KOPPEKTUPOBKY TIPH MPOBEACHUU TMPOMBIILICHHBIX
HCIIBITAHUH TIPOTPECCUBHBIX OMOTEXHOJIOTHIA U HOBBIX

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1

9K3aMEH I10

BOIIpOCaM
46-50
VO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAPUATHUS

BUJIOB OHMOTEXHOJOTMYECKOW TPOIYKIIMA C YYETOM
OIITUMHU3AIINU 3arpar u IIOBBIIIICHUA KadyeCTBa
MPOU3BOIUMON TIPOTYKIIHH;

—COCTaB IMPOU3BOACTBCHHBIX W HCIIPOU3BOACTBCHHBIX
3arpar JEHCTBYIOIINX " MOJICPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOU MPOTYKIUY;
—IOKa3aTeNn 3P PEKTUBHOCTH TEXHOJIOTUIECKUX
NpPOIECCOB  TPOU3BOACTBA  OMOTEXHOJOTHMYECKOU
IPOJYKIIUH;

—MeToABl W cpencTtBa cOopa, oOpabOTKH, XpaHCHWSI,
nepeaavn u HAKOILJICHUS UHpOpMALIUU c
HACIIOJIB30BAHNEM 0a30BBIX CHCTEMHBIX IMpOorpaMMHBIX
NPOJAYKTOB W TIAKETOB MPHUKJIAIHBIX MPOrpaMM B
nporecce IIPOM3BOJICTBA OMOTEXHOIOTMUECKOMN
IPOJYKIUH;

—pecypcHoe obecrieueHne OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA

TECT

cobeceoBanue

YMeer

—HPUMCHATH METOAUKHU pacucrta TEXHHUKO-
SKOHOMHUYECKOU 3¢ (HeKTUBHOCTH MPOU3BOJACTBA
OMOTEXHOJIOTMYECKON  MPOIYKIUMU  TpH  BHIOOpE
ONTUMAJIBHBIX TEXHUYECKUX U  OPraHU3aLMOHHBIX
peteHnit

—HCMOJb30BaTh TEXHOJOTHMH  cOopa, pa3MelleHHs,
XpaHEHUs, HaKOTUICHUsI, TIPeoO0pa3oBaHus U Tepeaadu
JaHHBIX B TPOo(heCcCHOHATBbHO-OPHUEHTHPOBAHHBIX
MH(OPMaLMOHHBIX cucTeEMax IIPOU3BOJCTBA
OMOTEXHOJIOTMYECKOMN MPOTYKITUU

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

HK3aMeH 110
BOIpOCaM
46-50

Bnaneer

—oopmiienneM  U3MEHEHUH B  TEXHHUYECKOW W
TEXHOJIOTMYECKOM JTOKYMEHTAIlMM NPHU KOPPEKTHPOBKE
TEXHOJIOTHYECKUX MPOLECCOB, CHCTEM YIIPABJICHHUS

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
46-50
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MPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIINH;
—IIOATOTOBKOU MPEJI0KEHU I 1o MHOBBIILICHUIO
s exTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOIYKIIUHU, HAIPaBICHHBIX
Ha palloHAJIbHOE MHCIIOJIB30BAHUE M COKpAIICHHE
pacxoioB CBIPBS, MaTepHasos, CHUKCHHE
TPYJOEMKOCTH MPOU3BOJCTBA MPOAYKIIMH, TOBBIILICHUE
MIPOU3BOIUTEIIEHOCTH TPY/a, SKOHOMHOE PACX0I0BAHUE
HHEPropecypcoB  Ha  NOPEOUPUSITUH,  BHEAPEHUE
0€30TXO0THBIX " MaJIOOTXOJTHBIX TEXHOJIOTHA
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

[1K-9
BJIaJICHHE OCHOBHBIMH
MerTogaMu Hu HpI/IeMaMI/I
IIPOBEIECHUSA
3KCH€pI/IM€HTaHI>HI>IX
HCCIENOBAaHUM B CBOCH
npodeccnoHanbHOM

oOJactu

3HaeT YO-2 9K3aMEH 110
—OCHOBHBIC HAINPABJICHUS PAa3BUTHS OWOTCXHOJIOTUU H BOIIPOCHI BOIIpOCaM
COBPEMEHHBIE JIOCTHIKEHUS OWONOTUYECKUX HAyK H KOJIIOKBHYMa 46-50
OMOME TUIIMHCKUX TEXHOJIOTHIA; IP-1 vVO-1

—TpaJUIMOHHbIE MUKPOOHBIC TEXHOJOTUH U OCHOBHBIC Tect cobeceoBane
3Tarbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;
—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
aKTHBHBIX BEIECTB;
—OCHOBHBIE ~ METOJbI M  TPUEMBbl  TMPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKPOOUOJIOTUN U OUMOTEXHOJIOTUN
Ymeer I1P-7 9K3aMeH 110
—TpUMEHATh (yHIAMEHTAIbHbIE TEOPETUUYECKHE 3HAHUS OTIOPHBIH BOIIPOCaM
JUISL  peUICHHsS] TPAKTHYECKUX 3a7ad B 0O0JacTu KOHCIIEKT 46-50
MUKPOOHOM OHMOTEXHOJIOTHH 31 MPOBOJHTE | [TP-4 pedhepar
HCCIIEIOBAHUS o COBEPIIICHCTBOBAHUIO VO-3 noxan
OMOTEXHOJIOTMYECKOTO MPOIIecca;
—TIPOBOJIUTH  JKCIICPUMEHTAILHBIC HWCCIICOBAHHS B
MPOMBINIJICHHOW MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Bnaneer I1P-6 9K3aMEH 1O
—Crmoco0aMu TOTydeHUS TIPOAYIIEHTOB MOJIC3HBIX MIPAKTUIECKHE BOIIpOCaM
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—BEIIECTB, H3Y4YeHUs HX (HU3UOJIOTO-OMOXUMHUECKHUX
XapaKkTEePUCTUK

—OCHOBHBIMM METOJAaMHU M TMpUEMaMU MPOBEACHUS
AKCHEPUMEHTAIBHBIX HCCIIEIOBAHUN B MPOMBIIIJICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;

—HaBBIKAMH [JITAHUPOBAHUS u BBITTIOJTHCHH S
AKCIEPUMEHTAIBHBIX 3a7a4 IO MOJYYCHHUIO LEJIEBBIX
MPOAYKTOB, U3YUYECHUIO 3aKOHOMEPHOCTEN U YCIOBUU HX
OMOCHHTE3a, ONITUMH3AIIMK OHOIIpoIecca

3aJaHusd

46-50

I1K-17

CIIOCOOHOCTD
pa3pabaTeiBaTh OCHOBHBIC
JTAITbI
OHMOTEXHOJIOTHYECKOTO
mporecca

3Haer

—OCHOBBI IIPOMBIIIIEHHON MUKPOOHOJIOTUN u
OMOTEXHOJIOIUH, 3AKOHOMEPHOCTEH, JIeXkKallluX B OCHOBE
TEXHOJOTMYECKHUX IIPOLECCOB OMOTEXHOJIOTUH;

—JleHCTBYIOIIME OMOTEXHOJIOTHYECKUE POU3BOJICTBA, UX
TEXHUUYECKOE OCHAIIIEHHE, pa3MelIcHHe
TEXHOJIOTUYECKOr0 000py10BaHHUS;

—OCHOBHBIE€ 3Tallbl IPOMBIIUIEHHOTO IPOU3BOJICTBA U
YIOPaBIEHUE  OCHOBHBIX  CTaJuHd  JIEHCTBYIOLIMX
OMOTEXHOJIOTMYECKUX POU3BOJICTB;

—TEXHOJIOTUU IIPOU3BOJCTBA " OpraHu3aluu
IIPOU3BOJICTBEHHBIX M TEXHOJOTMYECKHX IPOLIECCOB
OMOTEXHOJIOIMYECKON MPOIYKIIUU

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMeH I10
BOIIPOCaM
46-50
YO-1
cobeceroBaHNE

VYmeer

—BECTHM  OCHOBHBIE  TEXHOJIOTMYECKHE  IPOLECCHI
IIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIINH;

—pa3pabaTbIBaTh OCHOBHBIE JTarnbl
OMOTEXHOJIOTMYECKOTO  Ipolecca € IOMOIIbIO
ONTUMAIIBHBIX W palMOHAJIBHBIX TEXHOJOTMUYECKHX
CXeM;

—NPUMEHATh OMOTEXHOJOTHH C HUCIOJIb30BAHUEM T'€HHO-
WHXEHEPHBIX IPOJAYLIEHTOB — MHKPOOPraHU3MOB,
KJIETOK PACTUTEJIBHOIO M dKUBOTHOT'O ITPOUCXOXKICHUS;

I1P-7
OIIOPHBII
KOHCTIEKT

[TP-4 pedepar
VO-3 noxkinan

9K3aMEH 10
BOIIPOCaM
46-50
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—NPUMEHATh IPOTPECCUBHBIE METOAbl Mmoadopa W
HKCIUTyaTal[Ml TEXHOJIOTHYECKOTr0 000OpyIOBaHUSA TpPU
IIPOM3BOJICTBE OMOTEXHOJOTNYECKON MPOAYKIIUU

Bianeer [1P-6 3K3aMEH 110
—MeToJaMH ¥ MpPHUHLIUIAMU pa3pabOTKW OCHOBHBIX | MPAKTUYECKUE BOIIPOCaM
3TaoB OMOTEXHOJIOTHYECKOTO MPOIECcca; 3ajanus 46-50

—METOJlaMH W  TPHUHIUIAMHA  Pa3pabdOTKH  IJIAHOB
pa3MenieHusi 000pyI0BaHUS, TEXHUIECKOT'O OCHAIIICHUS
W OpraHu3aluyd pabovMX MECT B paMKax IMPUHATON Ha
PEITPUATHH TEXHOJIOTUH MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU

[Ipumeuanue:
1) yerusiit ompoc (YO):
cobecenoBanue (YO-1), komtoksuym (YO-2); noxian (YO-3).
2) muceMeHHBIE padoThl (11P):
tect (ITP-1); npaktuueckue 3ananus (I1P-6), pedepar (I1P-4); onopusiii koucnekr (ITP-7).
KOHTpOJ'IBHBIC U MCTOAMYCCKUC MATCpUalIbl, a4 TAKXC KPUTCPUMU H I10KA3aTCIIH, HCO6XOI[I/IMBI€ JI1 OOE€HKH 3HaHHf/’I,
YMEHUM, HABBIKOB U XapaKTEpHU3YyIOIIME ATambl (POPMUPOBAHUS KOMIIETEHLMA B MPOLECCE OCBOEHUS 00pa3oBaTeIbHOMN

MIpOTrpaMMBbl NpecTaBiieHsbl B [Ipunoxenun 2.
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4. Kpurep, O.B. Opranuzanus OHOTEXHOJOTUYECKMX IPOU3BOJCTB
[OnexTponHBI pecypc]: yueOHoe mocodue / O.B. Kpurep, C.A. Upanosa. —
Onektpon.nad. — Kemepoo: KemlVY, 2018. — 99 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/107701.

5. Anemmmna, E.C. KynbTuBHpOBaHME MUKPOOPTaHM3MOB KaK OCHOBA

OMOTEXHOJOTHUECKOTO TIpoliecca [DIeKTpOHHBIN pecypc]: yaedbHoe mocodue/ E.C.
Anemmna, E.A. JIpo3noBa, H.A.PoMaHeHKO — DJEKTPOH.TEKCTOBBIE JaHHBIC. —
OpenOypr: OpenOyprckuii rocynapctBeHHblii yHuBepcutet, 9bC ACB, 2017. —
192 c¢. — Pexum pgocryma: http://www.iprbookshop.ru/71282.html. — 3BC
«IPRbooks»

JJonoaHuTeILHAA JIUTEPATYpPa
(neuammvle u snexmponHble U30aHUs)

1. Godbey, W.T. An introduction to biotechnology: The science, technology
and medical applications / W.T. Godbey. — Amsterdam Boston Heidelberg:
Elsevier, [2014]. — XIX, 414 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:823819&theme=FEFU

2. AneeB, b.C. Beenenue B TexHuueckyro Mukpoouosoruto / b. C. Anees;
noA pen. b.C. Aneea, ®.M. UuctakoBa. — Mockga: [Tumenpomusaart, 1943. — 220
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:327983&theme=FEFU

3. be3bopoaos, A. M. Mukpobuonornueckuii cuare3 / A. M. be36opoios,
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I'. U. Ksecuranze; [oTB. pen. A. I'. Jlo6anok]. — CaunkTt-IlerepOypr: I[Ipocmekr
Hayxku, 2011. — 143 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:785480&theme=FEFU
4. buotexHosiorus: [ydeOHOoe mocoOue i1 By30B]: B 8 KH. KH. 6.

MukpoOuosornyeckoe MPOU3BOJACTBO OHOJOTUYECKH AKTHUBHBIX BEIIECTB U
npenapatoB / B.A. beikos, U.A. KpbsutioB, M.H. Manaxos [u ap.]; nmox pen. H.C.
Eroposa, B.JI. CamyumnoBa. — Mocksa: Bricmas mkoma, 1987. — 143 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU
5. buorexnonorus: [ydeOHoe mocoOue s BYy30B]: B 8 KH., KH. O.

MukpoOrosoruyeckoe MpPOU3BOACTBO OHOJIOTMYECKH AaKTHBHBIX BEILECTB U
npenaparoB / B.A. beikos, U.A. KpsutoB, M.H. ManakoB [u ap.]; nox pen. H.C.
EropoBa, B.J[. CamymnoBa. — MockBa: Beicmmas mkoma, 1987. — 143
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:53941 &theme=FEFU

6. Bopo6nesa, JL.U. IIpombinieHHass MHUKpPOOHOJIOTHS: yueOHOe MmocoOue
st By3oB / JI. . BopoObeBa. — MockBa: M31-B0 MOCKOBCKOIO yHUBEPCHUTETA,
1989. — 294 c.http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU

7. Topnenko, B.A. Hayunbie ocHOBbl Ouorexnosnoruu. Yacts 1.
HanorexHosnoruu B Ouonoruu [DIEKTpOHHBIN pecypc]: yueOHoe mocodue/ B.A.

['opnenko,H.M. Kyry3oBa, C.K.IIaTyHnHa. — DJIEKTPOH.TEKCTOBBIE TaHHbIE. — M.:
[Tpomereit, 2013. - 262 C. - Pexum JOCTyTA:
http://www.iprbookshop.ru/24003.html. — 3bC «IPRbooks»

8. I'pagoBa, H.b. MukpoOuonornyeckuii KOHTPOJIb OHOTEXHOJIOTHUECKUX

MIPOM3BOJICTB: yueOHoe rmocooue st By30B / H.b. I'pagona, E.C. baGycenko, B.1.
[Tandunon [n ap.]. — Mockaa: Helln TUTIOC, 2016. —
139c¢.http://lib.dvfu.ru:8080/lib/item?id=chamo:838315&theme=FEFU

9. KnnynoBa, C.M. buortexnonorus: y4ebnuk mns By3oB / C.M. KmiyHosga,
T.A. Eroposa, E.A. JXuByxmna. — MockBa: Axkamemus, 2010. — 256 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416005&theme=FEFU

10. MunkeBuu, WM.I'. MarepuanbHO-3HEpreTHUECKU OanaHC M KHHETHKA

pocta mukpoopranusmoB / WM.I'. MunkeBuu. — WMxkeBck: HUILl «Perynsapuas u
Xa0THYeCKas JTWHAMHUKA, 2005. - 352
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:286237 &theme=FEFU

11. OcHOBBI TPOMBINIJIEHHOW OWOTEXHOJOTUM [DJIEKTPOHHBIM pecypc:

yuebHoe mocodue/ K.b. busmeB [u nap.]. — DIEKTPOH.TEKCTOBbIE JTaHHbBIC.—
Anmatel:  Hyp-Ilpunt, 2015. - 164 c¢. — Pexum  gocryna:
http://www.iprbookshop.ru/67117.html. — 95C «IPRbooks»

12. llpombininienHas  MukpoOuonorusi:  YueOnoe rmocobue / Ilog
pen.B.C.byTkeBuua M.: CuabTexuzaar, 1933. —
236c.http://lib.dvfu.ru:8080/lib/item?id=chamo:328065&theme=FEFU

72


http://lib.dvfu.ru:8080/lib/item?id=chamo:785480&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU
http://www.iprbookshop.ru/24003.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:838315&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416005&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:286237&theme=FEFU
http://www.iprbookshop.ru/67117.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:328065&theme=FEFU

13. [IpompblnieHHas: MUKpOOHoJorus: yueOHoe mocooust anst By3oB / 3.A.
ApkanbeBa, A.M. beszbopomoB, U.H. bnoxwna [u ap.]; mox o6m.pen. H.C.
Eropoga. — Mockaa: Bricmias IKOJIA, 1989. — 688

c.http://lib.dvfu.ru:8080/lib/item?id=chamo:106282&theme=FEFU
14. Ps6koBa, I'.B. Biotechnology (buorexnosorus) [31eKTpoHHBIN pecypc]:

yuebHo-MeToudeckoe nocodue / I'.B. PsabkoBa — DeKTpOH.TEKCTOBbIE JaHHBIE.
http://www.iprbookshop.ru/61942.html. — Ka3anp: KazaHckuii HaIMOHaJIBHBINA
HCCIIeIOBAaTeNbCKUM TexHolornueckut yauBepcurer, 2012. — 152 ¢. — Pexum
JOCTYTIA: http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-
61942&theme=FEFU

15. Cupotkun,  A.C. Teopetnueckue OCHOBBl  OMOTEXHOJOTUU

[OnexTpoHHBIN pecypc]: yueOHo-meTonuueckoe nocoome/ A.C. Cupotkun, B.b.
KykoBa. — DnekTpoH.TeKCTOBbIE AaHHbe. — Ka3zanp: Ka3aHCkuii HalMOHAJIBHBIN
UCCIIEIOBATENbCKUN TeXHoNMorndeckuil yHuBepcuter, 2010. — 87 c. — Pexum
nocryma: http://www.iprbookshop.ru/63475.html. — 95C «IPRbooks»

16. arunyposa, ['.M. TexHuueckas MHUKpOOUONOTHS [DIEKTPOHHBIN
pecypc]: ydueOHOo-meTonuueckoe mnocobue/ .M. [larunyposa,E.B. [lepymikuna,
K.I'MnnonutoB. — ONEKTpOH.TEKCTOBble JaHHble. — Kazanb: Ka3zaHckuii

HAIMOHAIBHBIA MCCIICIOBATEILCKUI TEXHOJIOTHYeCKui yHuBepeutet, 2010, — 122

C. — Pexxum mocryma: http://www.iprbookshop.ru/63485.html. — S5C «IPRbooks»
17. lImup, P. Harnsimnas OMOTEXHOJIOTUSI U TeHETUYeCKas uHxxkeHepus / P.

[Imug; mep. caem. A.A. Bunorpagosoi, A.A. CunrommHa. — Mocksa: BMHOM.

JlabopaTopus 3HAHUU, 2014. 324
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

HopMmaTuBHO-IpaBOBbI¢ MATEPHAJIBI

1. O6 ocHOBax OXpaHBI3IOPOBBs TpaxaaH B Poccuiickoit denepanuu
[DnekTpoHHbIN pecypc]: Penepanbubiii 3akoH Ne 323-03 ot 21 Hos6ps 2011 r.:
npuHsT ['ocynapcrBennont [Jymoit 1 Hos6ps 2011 r. — mocn. u3m. 03 uromnst 2016 r.
/I TAPAHT: wunbopMalioHHO-TIpaBOBasi CHUCTeMa. — PexuM  J0CTyma:
http://www.garant.ru/.

2. O OUOMEIUIMHCKMX KJIETOYHBIX MPOAYKTaxX [DIEKTpOHHBIN pecypc]:

®enepanbHbiil 3ak0H Ne 180-D3 ot 15 utons 2016 r.: npunsar ['ocynapcTBeHHON
Hymoii 08 wutons 2016 r / TAPAHT: undopmanumoHHO-IipaBoBasi cuctema. —
Pesxxum noctyna: http://www.garant.ru/.

3. O0 yTBepkKAECHUU TOpsSAKA YHHUYTOXEHHUS (panbcu(PUIUPOBAHHBIX

OMOMETMIIMHCKUX KJIETOYHBIX IIPOAYKTOB, HET00pOKaYECTBEHHBIX
OMOMEIMIIMHCKUX KIJIETOYHBIX MPOAYKTOB M KOHTpPA(aKTHBIX OMOMEIUIIUHCKUX
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KJIETOYHBIX MPOAYKTOB [DIEKTpOoHHBIA pecypc]: 3akimoueHne MuHHCTEpCTBa
HKOHOMHYECKOTO pa3BUTHs P®D 00 olleHKe peryaupyromero BO3JICHCTBHUS Ha
npoekT [locranoBnenust [IpaButensctBa Poccuiickoit denepanuu ot 28 HOSOPs
2016 r. N 36281-Cl1/[126u // TAPAHT: undopmanrioHHO-TIpaBoBasi CUCTEMA. —
Pesxxum noctyna: http://www.garant.ru/.

4. KowmmuiekcHass nporpamma pas3Butusa OuoTtexHonoruii B Poccuiickoit
®eneparun Ha nepuon a0 2020 roma (YT1B. 24 ampens 2012 r. N 1853n-I18)//

'APAHT: wundopmanuoHHo-paBoBas  cuctema. — Pexxum  jgoctyma:
http://www.garant.ru/.

HopmaTuBHbIE JOKYMEHTBI

1. TOCT P 57095-2016. buorexnonoruu. TepMuHbl U onpeaencHus. — Bres.
01.05.2017, mara mocn. m3m. 13.07.2017. — M.: Craunaptuadopm, 2016. — 16
c.http://docs.cntd.ru/document/1200139551

2.TOCT P 57079-2016 buorexnonornmn. Knaccudukanus
ouorexHosmornueckod mnpoaykuuu. — Bsen. 01.05.2017, nmara mocn. wu3Mm.
13.07.2017. — M.: Crangaptuadopm, 2016. — 19
c.http://docs.cntd.ru/document/1200139392

3.TTOCT P 57078-2016 Omenka cooTBercTBUsa. OOmMe TpaBwWiia OICHKH

(moATBEpKIIEHUSI) COOTBETCTBUSI O0OpYAOBaHHUS, MpUMEHseMoro B cdepe
oumorexnonoruu. — Bsen. 01.07.2017, mara moca. u3m. 10.12.2018. — M.:

Crannaptundopm, 2016. — 8 c.http://docs.cntd.ru/document/1200139391
4. TOCT P 57234-2016 Ilpomykiuss MHUKpoOUOJOTHYECKas. YIIaKOBKa,

MapKHUpOBKa, TpaHcrnopTupoBaHue u xpanenue— Bsen. 01.05.2017, marta mocn.
U3M. 12.09.2018. - M.:  Cramgaptuadopm, 2016. - 8 «c.
http://docs.cntd.ru/document/1200141095

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTepHeT»

1. denepanpHOE OrOMKETHOE YyUpexkaeHue Hayku «[ocynapCTBEHHBIM
HAyYHBIA TEHTP TPUKIAJAHOW  MHUKPOOHMOIOTMM ¥  OMOTEXHOJOTUM»  —
oummansHeIi caiT: http://www.obolensk.org/

2. HUM ouomeaunuuckoit xumuu uMm. B.H. OpexoBuua — oduimanbHbIi
caitt: http://www.ibmc.msk.ru/

3. ®denepanbHOE FOCYJIapCTBEHHOE YUYpPEKIACHUE «DenepanbHbI

UCCIIEIOBATENLCKUN  TIeHTp «DyHIaMEHTAIbHBIE OCHOBBI  OMOTEXHOJIOTHNY
Poccuiickoii akagemun Hayk» — opunmanbHelid caitt: hitps://www.fbras.ru/
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4. MexayHaponHblii  y4eOHO-HAay4HbIi  OMOTEXHOJIOTWUYECKUH  LIEHTP
MockoBckoro rocyaapcTBeHHOro yHuBepcuteta umeHu M.B. JlomoHocoBa —
ounmansHbli caiT: http://biocentr.msu.ru/

5. O00O«HayuHo-ucciaenoBaTenbCKuii u POEKTHBIN UHCTUTYT
ounorexnonornueckoit uugyctpun» OO0 HUITM BUOTUH — odunmanbHbIi caiT:
http://www.biotin-Kirov.ru/

6. DenepanbHOE I'ocynapcTBenHoe bromxeTHoe Yupexaenue

«l'ocymapcTBEHHBI Hay4YHO-UCCIEA0BATENBCKUN UHCTUTYT T€HETUKU U CEJICKIUU
MIPOMBIILIEHHBIX MUKPOOPTaHM3MOB HallMOHAIBHOTO UCCIEA0BATENBCKOTO IEHTPA
«Kypuaropckuit ~ uHCTUTYT™»(I'OcHUMrenetnka) —  odunumanbHBI  CaWT:
http://www.genetika.ru/

7. LleHTp MpOMBINUIEHHONW OMOTEXHOJOTMM MMeHH KHIruHu E.P.JlamkoBoi
— opunmaneHbId caitT: https://www.cpbdashkova.ru/glavnaya-ruskaya

8. Hayunas oubmmoteka JIBOY http://www.dvfu.ru/web/library/nbl

VI.METOANYECKHUE YKA3AHUS ITO OCBOEHUIO JUCHUITJIMHBI

PexoMeHjainy 1o TUIAHUPOBAHUIO U OPTaHU3ALMU BPEMEHHU, OTBEICHHOTO Ha
U3ydeHue AUCUUIUIUHBI «][poMbllieHHass MUKpPOOUOJIOTHS U OMOTEXHOJIOTUSDY:

— U3y4eHUe KOHCIIEKTAa JIEKIIMU B TOT e JIeHb nocie Jekuuu — 10-15 MunyT;

— IOBTOPEHUE JICKIINY 3a JIeHb TIepe cheayromen neknueit — 10-15 MunyT;

— U3Y4YEHHUE TEOPETUYECKOr0 Marepuana Mo PeKOMEHAYEeMOW JUTEpaType U
KOHCHEKTY — | yac B HEZIelio;

— MOATOTOBKA K MPAaKTUYECKOMY 3aHATHIO — 1,5 daca.

O6mue 3arpaThl BpeMeHHM Ha ocBoeHue kypca «lIpombinieHHas
MUKPOOHOJIOTUS U OMOTEXHOJIOTHS» O0YUYalOIMUMHUCS COCTaBIT OKOJO 6 4acoB B
HEJIEIIO.

VYueOHbiii mponecc oOydvaromierocss mo auciuiuimHe «IIpoMebliiieHHas
MUKPOOHOJIOTUS U OMOTEXHOJIOTHUS» CBOJAUTCS B TIOCJIEOBATEILHOM U3yUYE€HUU TEM
ayIUTOPHBIX 3aHATHUI: JICKUMOHHBIX U MpakTH4YecKuX. Ha OCHOBE JIEKIIMOHHBIX
3aHSTUNA, CTYJIEHT NEPEXOJUT K BBINOJHEHUIO IpakThuueckux. Kpome Toro, mis
yIIyOJIEHHOTO M3YYEHHs ONPEEICHHONM TeMbl OOYyYarolmIMMCS CaMOCTOSITEIbHO
BBITIOJTHSIECTCS 33JJaHUE COTJIACHO MeToinueckux ykazanui mo CPC.

OcBoeHnue JUCUUTUTHBI «ITpompblieHHas MUKPOOHOJIOTHS u
OMOTEXHOJIOTHUS»  BKJIIOYAET HECKOJbKO COCTaBHBIX 3JIEMEHTOB  yueOHOM
NEeSATEIbHOCTH.

1. BuumarenbHOe uTeHHe pabodeil mporpamMmbl JUCIHHUIUIMHBL (ITOMOTaeT
LEJIOCTHO YBUJIETh CTPYKTYPY U3y4a€MbIX BOIIPOCOB).
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2. V3yuyeHue METOIMYECKHX PEKOMEHAAIMHA IO CaMOCTOSATENbHOM paboTe
CTYJICHTOB.

3. BaxHeillel COCTaBHOW 4YacTbl0O OCBOCHHUS JUCLUMILUIMHBI SIBIISIETCS
nocelmieHne JeKkuuid (o0s3aTeibHOE) M WX KOHCIEKTHUpoBaHue. [yOokomy
OCBOEHHUIO JIEKIIMOHHOTO MaTepualia CiocoOCTBYET MpeABapuTeIbHas MOATOTOBKA,
BKJIIOYAIOIIAsl YTEHHE MPEAbIAyLIEH JICKIUHU, paboTy CO CIOBapsiMU, Y4€OHBIMU
MOCOOUSIMH U HAYYHBIMU MaTEpHATAMH.

4. PerynspHas TOATOTOBKA K CEMUHAPCKUM 3aHITHSAM M aKTHBHas paboTa Ha
3aHATHUAX, BKIKOYAOIIAS:

— TOBTOpPEHHE MaTepHuana JIEKIUH 110 TEME CEMUHApPA;

— 3HAKOMCTBO C IUJIAHOM 3aHATHUS U CIUCKOM OCHOBHOW M JOTIOJHUTEIBHOMN
JUTEPATYPBI, C PEKOMEHIALIUSAMU ITPENOJaBaTENS 1O MOJATOTOBKE K 3aHATHUIO;

— UW3Y4YCHUE HAYyYHBIX CBEJCHMM MO JaHHOW TEeME B pPa3HbIX Y4YEOHBIX
MOCOOMSX M HAYYHBIX MaTepuaiax;

— UYTEHHE  MNEPBOMCTOYHMKOB W  MPEAJIaraeMod  JOIMOJHUTEIBHON
JUTEPaTypBhl;

— BBIIUCHIBAHME OCHOBHBIX TEPMHUHOB II0 TEME, HaXOXJICHUE UX
OOBSCHEHUS B 9KOHOMUYECKHX CIOBAPAX U IHIUKIIONEAUSIX U BEJICHUE TIIOCCAPUS;

— COCTaBJIECHHME KOHCITEKTa, TeKCTa JOKJIaaa, MpH HEOOXOJAMMOCTH, TUIaHa
OTBETA HA OCHOBHBIE BOIPOCHI MPAKTUUYECKOIO 3aHSTHS, COCTABIICHUE CXEM,
TaOJINIL;

— TIOCCLICHUE KOHCYJbTAlMW IMPENoJaBareiisi C LEJIbI0  BBISICHCHHS
BO3HHUKIIMX CJIOKHBIX BOIPOCOB MPU IOATOTOBKE K 3aHIATUIO, IIepecaaye
KOHTPOJIbHBIX 3aJaHUN.

5. TlogrotoBka K YCTHBIM ONpPOCaM, CAMOCTOSITEJIBHBIM M KOHTPOJbHBIM
paboTam.

6. CaMmocrosiTenbHasE NpopadOTKAa TEM, HE H3JIaraéMbiIX Ha JIEKIUX.
Hanucanue KOHCHIEKTa MO0 PEKOMEHIYEMbIM MPENO/IaBaTeIeM UCTOYHUKAM.

7. TlonroToBka K 5K3aMeHY (B TE€UEHHE CEMECTpa), MOBTOPEHHE MaTepuasa
BCET0 Kypca AUCIUTUIHHBI «I [poMBITIIIeHHAass MEKPOOUOJIOTHS M OUOTEXHOJIOTHS.

[Ipn HEnmoceumeHun CTyAEHTOM OMNPENEIIEHHBIX 3aHATHH, M0 YBaXXUTEIbHOU
MpUYUHE, CTYJCHTOM OTpabaThIBa€TCsS MaTepUall Ha 3aHIATHUSAX, IPU ATOM Oasuibl 3a
JJAHHOE 3aHATHE HE CHWXKATCI. Eciaum ke yBaKUTEIBHOCTh MPOMYIIEHHOIO
3aHSATUS CTYJACHTOM JOKYMEHTAJIBHO HE MOJATBEPIKIACTCS, B TAKUX CIIydasx Oasuibl
M0 YCIEBAEMOCTU CHIKAIOTCS, COTJIACHO TMOJUTUKU JUCUUIUIMHBL. B  menmsx
YTOYHEHHSI MATE€pHUAIa O ONPEACIEHHOW TEME CTYIECHT MOYKET IMOCETUTh Yachl
KOHCYJIbTAIIMM  TIPENOJaBaTeisi, COTJacHO yTBepkaeHHomy rpaduky. Ilo
OKOHYAHHUIO KypCa CTYAECHT IPOXOJHUT MNPOMENKYTOUHBIM KOHTPOJb 3HAHHUU IO
JAHHOM TUCUHUIUIMHE B (hOpME DK3aMeHa.
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Takum obpazom, npu u3yueHun kypca «IIpompluieHHass MUKpOOHOIOTHUS U
OMOTEXHOJIOTUSD) CIEAYET BHUMATENBbHO CIylIaTh U KOHCIEKTUPOBATh MaTepHall,
U3JIaraéMplii Ha ayJUTOPHBIX 3aHATHUX. [l €ro NmoHMMaHus M KadeCTBEHHOIO
YCBOCHUS PEKOMEHAYETCS CIEAYIOIAs IOCIEN0BATEIBHOCTD IEUCTBUM:

1. Tlocme okxoHYaHWs Y4YEOHBIX 3aHATUN [Js 3aKpEIUICHUS MaTepuana
OPOCMOTPETh M 00AyMaThb TEKCT TMPOCITYIIAHHOW  JIEKIMH, pa3odpathb
paccMmoTpeHHbie ipuMepsl (10-15 MunyT).

2. Ilpy DoOAroTOBKE K JEKIUMM HOBTOPUTH TEKCT MNPEABIAYIIEW JIEKIUH,
nogaymath o cienytromieit teme (10-15 munyT).

3. B TeueHue Hemenu BbIOpaTh BpeMs s pabOThl C PEKOMEHIYyEMOU
JUTEepaTypou U AJis peuieHus 3anad (mo 1 yacy).

4. Ilpy mnOArOTOBKE K NPAKTHYECKUM 3aHATHAM IOBTOPUTH OCHOBHBIE
IOHATHS 10 TEME 3aHATHS, U3yYUTh IpuUMepsl. Pemas 3amady, — npeaBapuTesbHO
IIOHATH, KAKOM TEOPETHUYECKUU MaTeprall Hy:KHO MCIIOJIb30BaTh. HameTnuts muian
pelieHus], mornpoOoBaTh HA €r0 OCHOBE PEUIUTH A0 2 MPAKTUYECKUX 3a]ad.

Teopetnueckas yacTh AUCUUIUIMHBI «lIpoMblllUIeHHAass MHUKpPOOUONOTHS U
OMOTEXHOJIOTUS) PACKPBIBAETCS Ha JIEKIIMOHHBIX 3aHATUSAX, JIEKIUS SIBISETCS
OCHOBHOM (hopmoii oOyueHusi, rie MpenojaBaTeieM JAlOTC OCHOBHBIE MOHSTHS
JVCLHUTUIAHBI.

[locnenoBaTeNpHOCTh M3JIOKEHUS MaTepralla Ha JIEKUMOHHBIX 3aHATHAX
HarmpaBjieHa Ha (OPMHUPOBAHHME Y CTYACHTOB OPUEHTHPOBOYHON OCHOBBI [IJIsI
MOCJIEIYIOUIEr0 YCBOCHUS MaTepHalia Mpu CaMOCTOSATENbHOM padoTe.

[TpakTHueckue 3aHATHS Kypca MPOBOJATCSA IO BCEM paszfienaM Yy4eOHOi
nporpaMmmel. [IpakTrueckue paboThl HalpaBieHbl HA (OPMUPOBAHUE Y CTYIECHTOB
HABBIKOB CAMOCTOSITEIbHOW TEOPETUUECKOU, UCCIIEN0BATENbCKOM paboThl. B xome
MPaKTUYECKUX  3aHATHH  OOydYaroluiics  BBIMOJHACT KOMILUICKC  3aJIaHHM,
MTO3BOJIAOIININ 3aKPENUTh JIEKIIMOHHBIM MaTepUai MO U3y4aeMOW TeME, MOJIYYUTh
OCHOBHbBIEC HaBbIKUA B 00JIACTH TOJYYEHHS] U KOHTPOJISI MEIUIIMHCKUX PENapaTos,
IIPOMBIIIJIEHHOE MPOU3BOICTBO KOTOPBIX OCHOBAHO HA MCIOJIb30BAHNM:

— KyJbTYp KJIETOK pacTeHuil (amanrareHbl, NPOTUBOAPUTMHUYECKUE,
KapJAMOTPOIHBIECPECTBA);

— Oaktepuil  (BUTaMUHBI,  (EepMEHTb,  NPEOMOTUKH,  IyOUOTHUKH,
aHTUOMOTHUKH);

— rpuOOB (TOPMOHBI, AHTUOMOTHKH );

— XHMEpHBIX KJIETOK I€HHO-WH)KEHEPHBIX MPOAYLEHTOB (aMHUHOKHUCIOTHI,
WHCYJIUH, UHTEP(GEPOHbI, MOHOKIIOHAIbHBIE AHTUTENA).

AKTUBHOMY  3aKpEIUICHHIO  TEOPETUYECKUX  3HAHUM  CHOCOOCTBYET
oOcykaeHre MpoOJEMHBIX AaCIEKTOB JUCHUIUIMHBL B (QOpME NPAKTUYECKUX
3aHATUN C MPUMEHEHHEM METOJOB aKTUBHOTO 0oOydeHus. [Ipu 3Tom mpoucxoaut
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pa3BUTHE HABBIKOB CAMOCTOATEIBHOM HCCIEN0BATENbCKON JEATEIbHOCTH B
npoiiecce paboThl C HAYYHOU TUTEPATYPOid, TEPUOINYECKUMH U3TaHUSIMU.

VIl. HEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT'MA 1
ITPOI'PAMMHOI'O OBECIIEYEHUA

Vkazvieaemcs nepeueHvb UHDOPMAYUOHHBIX MEXHOLOULL, UCHONb3YEMBIX NPU
ocywecmenenuu 06paz08amenbHo20 npoyecca no OUCYUnIUuHe, KI0YAs nepeyeHs
NPOSPAMMHO20 0becneyenus: U UHOOPMAYUOHHBIX CHPABOUHBIX cucmem (npu
HeoOX00UMOCmu):

— MicrosoftOfficeProfessionalPlus 2010;

— Oo(HCHBIN MaKET, BKIIOYAIOIINA MPOrpaMMHOE obecrieueHrue sl paboThl
C pa3IMYHBIMH THIIAMH JTOKYMEHTOB (TEKCTaMH, JJIEKTPOHHBIMH TaOJIHIIaMHU,
0a3zaMu JTaHHBIX U JIp.);

— 7Zip 9.20 — cBOOOAHBINA (DaHIOBBI apXUBATOP C BBICOKOH CTEMCHBIO
CKaTHsI TaHHBIX;

— ABBYY FineReader 11 — nporpamMMa Juisi ONTHYECKOTO PaCIIO3HABAHHUSI
CUMBOJIOB;

— AdobeAcrobat XI Pro — maker mporpamMm Jjisi CO3IaHHs M IPOCMOTpa
ANEKTPOHHBIX myOnukanuii B popmate PDF;

— ESET EndpointSecurity — koMIUIeKcHas 3aliura padOdYuX CTaHIMK Ha
6aze OC Windows. [Tognepxka BUpTyain3aiuu + HOBbIE TEXHOJIOTHH;

— WinDjView 2.0.2 — nporpamma Jiist pacrio3HaBaHus 1 IpOcMOTpa ¢aityios
¢ oqHoMMeHHBIM opmarom DJV u DjVu;

JlokanbHBIE CETEBBIE PECYPCHI:

— CnpaBo4HO-TIpaBOBasi cHUCTeMa [apaHT omepaloHHas CHUCTeMa —
MicrosoftWindowsLinux (¢ WINE@Etersoft) iOSAndroid u ap.;

— Kommbrorepnass cnpaBouyHast mpaBoBas cucreMa Koncynbrantllntoc —
orneparronHas cucrema MicrosoftWindows,Linux (¢ WINE),AppleiOSAndroid,
WindowsPhone;

— IIpodeccronanpuas cnpaBodHas cucteMa TeXdKCHepT — ONeparroHHbIC
cuctema Microsoft Windows, Linux, FreeBSD.
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VIII. MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUATIIMHBI

B oOannom paszoene npusoosamcs ceedenusi 0 mMamepuaibHO-MexXHUYeCKoM
obecneyeHuu  OUCYUNIUMBL  (C  YKA3AHUEM  HAUMEHOBAHUS  Npubopos u
000pY008aHUS, KOMNBIOMEPOB, YUeOHO-HASIAOHbIX NOCOOUU, ayOUOBU3VATbHBIX
cpedcms;  ayoumopui, — CHeYyuaibHblX  NOMeweHull), HeobXooumom O
ocywecmeenus 00pazo8amesbHo20 npoyecca no OUCYUNIUHE.

HaumenoBanue 000pya0BaHHBIX

IIOMEIICHUHN U IIOMEIEHNUN IS [lepeueHb OCHOBHOTO 000pY10BaHUS
CaMOCTOSITENTLHOM pabOThI
JlaboparopHas ayauTopus, DkpaH ¢ anekTponpuBoaoM 236*147 cm Trim Screen Line;
OCHAIlleHHAs! MyJbTUMEIUUHBIM IIpoektop DLP, 3000 ANSI Lm, WXGA 1280x800,
KOMILIEKCOM 2000:1 EW330U Mitsubishi; IToncucrema
r. BnaguBoctok, o. Pycckui, 11. CIIELIMAIN3UPOBAHHBIX KpeIIeHUu ! 000pyIOBaHUS
Asikc 1.10, ayn. M420, nnomanb CORSA-2007 Tuarex; Ilomcucrema BHUICOKOMMYTAIIHH:
74,6 m? MatpuuHblii kommyrarop DVI DXP 44 DVI Pro Extron;

yumauTtens DVI o Butoit mape DVI 201 Tx/Rx Extron;
Iloncucrema  aynquoKOMMYTalMd U 3BYKOYCHJICHUS;
aKyCTHUECKasl CUcTeMa JUIsl MOoToJI04HOro MoHTaxa SI 3CT
LP Extron; uudposoii ayauonpoueccop DMP 44 LC
Extron; pacmupenue it KoHTpoiiepa ynpasiaenus IPL T
CR48

AxBanuctuiiarop [19-2205 (5a/4); Beckl ananutuueckue
Becor Acculab ATL-2200d2-1; Becsi staboparopusie Vibra
SJ-6200CE (HIIB=6200 1/0,1T); Bmaromep AGS100;
HByxmyuyeBoit crekrpoporomerp UV-1800 nmpousBoacTaa
Shimadzu;  Wcnapurtens  poraumonsusiii  Hei-VAP
Advantage ML/G3B; MaruutHas memanka [19-6100 (10
wT); MarnutHas memanka [13-6110 M ¢ momorpeBom
(Smit);  IlnuTtka ~ HarpeBaTenbHash — dJEKTpUYECKas;
Cnektpodoromerp HH(PpaKpacHbIN IR Affinity-1S ¢
Oypre;Dopma ans GopmupoBaHus cymnmno3utopueB Ha 100
sueek; XOJOAWIBHUK (papMarieBTHueckuii; Xpomartorpad
JKHUIKOCTHOM LC-20 Prominence co
CIEKTPO(POTOMETPUUYECKUM U pedpakTOMETpUIECKUM
nerekropom; Llentpudyra maboparopnas I12-6926 ¢
poropom 10x5 wmi, Habop 103aTOPOB ABTOMATHYECKUX
DKOoXHUM, HaboOp CTYHok (apopoBbIX, MAIIUHKU PyYHBIE
JUISl YIIAKOBKH Karcyi pazmepoM «0», «00», «1».

YuransHeie 3a1b1 Hayanoii Momno60xk HP ProOme 400 All-in-One 19,5 (1600x900),
oubmorexku IBOY ¢ OTKPHITHIM Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD
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JOCTYNoM K (oHy (Kopmyc A -
ypoBeHb 10)

7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usbkbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-
1-1 Wty Ckopocts nocryna B Marepuaer 500 Mout/cexk.
PabGoune wMecta U1 MOAeH ¢ OrpaHHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3/I0POBbSl OCHAILICHBI JUCILICSIMH U
npuHTepamMu  bpaiins;  00OpymoBaHBL: TOPTATHBHBIMHU
YCTPOWCTBAMU JJISi YTCHHS IUIOCKOIEYAaTHBIX TEKCTOB,
CKaHUPYIOIUMH " YHUTAFOIIMHA MalInHaMH
BUJICOYBEIMUUTENIEM C  BO3MOXHOCTBIO  PETYJISIIHUU
[BETOBBIX CIIEKTPOB; YBEIMUYMBAIOUIMMHU SJICKTPOHHBIMH
JTyIaMH U YIbTPa3ByKOBBIMH MapKHPOBIIUKAMHU

JlaboparopHas aynuTopus

r. BmaguBoctok, 0. Pycckuit, 1.
Asxkc 11.10, aya. L406, momans 30
M2

AxBamuctwuarop  [19-2205  (5a/4); Anmapar st
nonydeHus: ¢apmanepruueckux mnpenaparoB UNIQ -2 co
CMEHHBIMU HACaJKaMH: TPAaHYISTOP, JPaKUPOBOUHBII
KoTel, cMecurtenb, Becbl maboparopueie AGNI100;
MaruutHas wmemanka [13-6100 (5 mT); MarautHas
Memanka I[19-6110 M ¢ nomorpeBom (2 mT); Ilnutka
HarpeBaTenbHas — anekTpuueckas;  IIpecc  UNIQ-7
POTOpPHBIN TaONETHPYIOMIMA HA 7 MyaHCOHOB;popma Is
dbopmupoBanust  cymmo3utopueB  Ha 100 s9eek;
XOJIOTUTBHUK dbapmalieBTUYECKHUH, KOMIUIEKT
nabopaTtopHoil mocyzAbl, Habop CTYMoK (aphopoBbIX ¢
MEeCTUKAMHU.

Aynuropus sl CaMOCTOSATEIbHON
paboThI CTYIEHTOB

r.BraguBocTok, o.Pycckuii m. Asike
1.10, Kopnye 25.1,

ayn. M621

Inowazas 44.5 M

Momno6mnok  Lenovo C360G-i34164G500UDK  19.5"
IntelCore  i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GBWindowsSevenEnterprise - 17 1mTyK;
IMposoanas cers JIBC — Cisco 800 series; GecripoBoaHbIC
JIBC nnst obyvaromuxcsi o0ecriedeHbl cucteMoil Ha 6asze

toyek goctyma 802.11a/b/g/n 2x2 MIMO(2SS).
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IIpunoxenue 1

MMHUCTEPCTBO HAVKHM U BBICIIET'O OBPA3OBAHMS POCCUNCKON ®EJEPALIMN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs

«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(ABDY)

IMKOJIA BUOMEJUIINHBI

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOLIUXCHA
no qucuuivinge «lIpomeplneHHas MUKpPOOHOIOTHUS U OMOTEXHOIOTHS»

HanpasieHre noaroroskn19.03.01buorexuosiorus
(ypoBeHb OakanaBpuata)
npoduiis [umeBas 6MOTEXHOIOTUS
dopMa NOATOTOBKU OYHAA

BaaguBocTok
2018
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IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

IIpumepHbie
Ne Hdara/cpoxu 5 HOPMBI ®opma
Bua camocrositesibHOM padoThI
n/u | BBINOIHEHHS BpeMeHHU Ha KOHTPOJIs
BbINIOJTHEHH e
1 IIaras, cenpmas, MOJITOTOBKA K KOJUIOKBUYMY 10 30uacoB YO-2
JeBsiTasl, TeMam OTBETHI HA
OJIMHHAAIATAS, BOIPOCHI
TpUHAaALATAas, KOJJIOKBUYMa
MATHAILATAS,
ceMHaauaras
Heaens
2 | 1-18 nenens [IpopaboTka yueOHOTO MaTepuaia 30 gacoB I1P-6
M0 KOHCIIEKTaM U y4eOHOMU OTYET IO
JUTEpaType, MOJArOTOBKA K BBITIOJIHCHHOMY
AKCIIEPUMEHTAILHBIM 3a/1aHuUIO0
MPAKTUYECKUM 3aHSATHSIM. MPAKTHYECKON
paboThI
3 | OnuHHanuaras MOJArOTOBKA pedepara U I0KIaa 20 gacoB [1P-4
Heaens IIpe/ICTaBICHNE
pedepata u
YO-3 noknana
o HEMY
4 | Bocemnanuaras cocTaBlieHHE U opopmIeHHE 20 yacoB I1P-7
HEeJeNs OMOPHOTO KOHCIIEKTa MpEeACTABICHUE
U 3aIl1Ta
OTIOPHOT'O
KOHCIIEKTa
5 | BocemHannaras MIOATOTOBKA K TECOBOMY OIIPOCY 17 yacos I1P-1
Henens NHUCHLMEHHEIN
TECTOBBII
orpoc

XapakTepuCTHKA 32JaHUI JJI51 CAMOCTOSITeJIbHON padoThI

Oﬁyqammnxcsm METOAHYECCKHE PCKOMECHIAIIMHA IO UX BBIIMMOJIHEHHUIO

CamocrosiTenbHas paboTa oOydaronuxcsi JAOHKHA 00JaJaTh CICTYIOITUMU

MpU3HAKAMHU:

— OBITH

BBITIOJTHEHHOU

JINYHO

OOyJaroIMMUCs

nJIn

ABJIATHCA

CaMOCTOSITEJIBHO BBIIIOJJHEHHON YaCThIO KOJJICKTUBHOM pa60T1>1 COTJIaCHO 3aJ1aHHIO
MpernogaBaTClIA;
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— MPENCTABIATh COOOM 3aKOHUCHHYIO pa3pabOTKy (3aKOHYEHHBIN JTall
pa3paboTKu), B KOTOPOH PACKPHIBAIOTCS U aHATM3UPYIOTCS aKTyallbHbIE TPOOIeMbI
o OIpeAcs€HHON TeMe W €€ OTACNbHBIM acleKTaMm (aKTyallbHble MpOOJIeMbl
U3y4aeMoOl  JUCHHUIUIMHBI M COOTBETCTBYIOIIEH  cepbl  MPaKTHUYECKON
JIeSITEILHOCTH ),

— JIEMOHCTPHPOBATH JOCTAaTOYHYTO KOMITETEHTHOCTh aBTOpa B
pacKpbhIBa€MbIX BOIIPOCAX;

— UMETh Yy4eOHYI0, HAyYHYI0O W/WIM TNPAKTUYECKYI0 HAaNpaBIECHHOCTh U
3HAYMMOCTb (€CJIH pedb HaeT 00 y4eOHO-UCCIIeI0BaTeNbLCKOM paboTe);

— coJiepXKaTh ompejeNeHHble daeMeHThl HoBU3HbBI (ecnu CPC mpoBeneHa B
paMKax Hay4HO-UCCJIEeI0BATENHLCKON PabOThI).

CamocrosiTennbHasi  pabora  oOydammmMxcs —  3TO  JESATEIbHOCTb
oOy4aromierocsi 0e3 HEMOCPE/ICTBEHHONW MOMOIIM U YKa3aHUW MperojaBarers,
PYKOBOJICTBYSICH C(HOPMHUPOBABIIMMHUCS paHee TMPEACTABICHUSAMH O TOPSAKE U
MIPaBUILHOCTH BBITTOJTHCHHS OTICpaIii.

[lens  camocTosiITeIbHOM  pabOTHl  CTyJE€HTa —  OCMBICICHHO W
CaMOCTOATENFHO paboTaTh ¢ y4eOHBIM MaTepHaIOM, ¢ HaydyHOW WH(MOpMaIueH,
3aJI0)KUTh OCHOBBI CaMOOPTraHW3allUd W CAMOBOCIMTAHUS [IJISi TIOBBIIICHUS
1poheCCHOHATTbBHOMKOMITETCHITNHT

CamocrosiTennbHasi  paboTa  mpu3BaHa  OOECNEYMBATH  BO3MOXHOCTH
OCYIIECTBJICHUS CTYyJICHTAMH CaMOCTOSATEIBLHON MO3HABATEILHON NESATCILHOCTH B
oOyyeHHH U  ABJISETCS  BUAOM  YyuyeOHOro  TpyAa, CIHOCOOCTBYIOIIETO
(hOpPMHPOBAHUIO Y CTYJICHTOB CAMOCTOSITCIIbHOCTH.

IIpu opranuzauuun CPC HeoOXOAMMO MNPUAEPKUBATHCS — CIEIYIOUIUX
TOJIOKEHUM:

— CPC gnomxnHa paccMaTpuBaTbcsi B OOIIEH COBOKYIHOCTH BCEX
COCTABJISIIOUIMX Y4€OHOTO U BOCIUTATENBHOTO MPOIIECCOB;

— JoJpKHA OBITH oOecrieuena MotuBarus CPC;

— CPC gpomkHa OBITh METOJIWYECKHM U  MaTePHUATbHO-TEXHHUYECKU
o0OecrieyeHa;

— JIOJDKEeH OBbITh KOHTPOJIb YCBOCHHSI MaTepuajia, 0COOEHHO YCBOECHHOTO
0e3 yJacTus npernojaBartes.

Bce Buanl 3angruii ssisarorcest ooecneueHueM CPC u momoraror ee:

1) HanpaBuTh (JEKIHS);

2) opraHuM30BaTh (CEMHUHAPBI, JJAOOPATOPHBIE PAOOTHI, IPAKTHKA)

3) obecrmeunThb (OMOITUOTEKH, KOMITBIOTEPHBIC 3aJIbl U T.]1.);

4) nupoBeputh 3QPEKTUBHOCTD (TECTOBBIE U KOHTPOJIBHBIC 3a/1aHMUs, 3a4YCTHI,
HK3aMEHBI U JPYTrUe KOHTPOJIbHBIE MEPOIIPUSITHS).
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[Ipouecc opraHuzanuu CaMOCTOSATEIBHONM pabOThl CTYIAEHTOB BKIIIOYAET B
ce0s cenyroIne ITalbl:

— IMOATOTOBUTENbHBIN (ONpENEIeHUE LEeNe, COCTAaBIECHUE IMPOTrpamMMmBbl,
MOJIFOTOBKA METOIUYECKOTO 00eCTIeYeHH s, MOATOTOBKAa 000PYI0BaHMS );

— OCHOBHOHM (peanmu3alusi MpPOrpaMMbl, HCMOJIb30BAaHUE MPHUEMOB IOHMCKA
uHpOpMallMM, YCBOEHHUS, NepepabOTKH, MPUMEHEHMs, TMepeAadyd 3HaHWM,
(¢uKcHpoBaHUE PE3yIbTATOB, CAMOOPraHU3alus Ipolecca padoThl);

— 3aKJIIOYMTENbHBIA (OLEHKAa 3HAYMMOCTM M aHaJIM3 pe3ylbTaToB, HX
cHUCTeMaTu3alus, OleHKa 3((EKTUBHOCTH MpOTrpamMMbl U MPUEMOB pabOTHI,
BBIBOJIbI O HAMPABJICHUIX ONTUMU3ALNH TPYQ).

[Ipu camMoCTOSITENHHON MOATOTOBKE K 3aHSATHAM CTYACHTHI KOHCTIEKTHPYIOT
MaTepuaj, CaMOCTOSATENbHO M3Y4alOT BOIIPOCHI MO YKa3aHHBIM T€MaM, HUCIOJIb3Ys
OpU 3TOM Y4YeOHYIO JIUTEpaTypy H3 MPEUIaraéMoro CrHHucKa, MepUOJUYECKUe
NI€YaTHbIE W3/laHUS, HAYYHYI0 M METOAMYECKYI0 HH(pOpMaiuio, 0a3bl JaHHBIX
nHopmarmonHsix cereit (MHTEpHET U Ap.).

CamocTtosTenpHast paboTa CKIAAbIBACTCS M3 TAKMX BUAOB padOT Kak pabora
C KOHCIEKTOM JICKIIMH; W3YYCHHUE MaTepHayia 1Mo YJYeOHHMKaM, CIPaBOYHHUKAM,
BHJICOMATEpHAlIaM 1 MPE3CHTAIUAM, a TAK)KE MPOYUM JTOCTOBEPHBIM MCTOYHHUKAM
nH(OpMAITH; TTOATOTOBKA K AK3aMEHY.

s obecnieuenust CPC npensaratotcst pedepathl, TECTOBBIE 3aJIlaHUS U JIP.

Hamucanue pedeparoB ocyliecTBISIETCS B COOTBETCTBUM C KaJICHJIAPHBIM
rpa@ukoM, COTJIaCHO KOTOPOMY  YCTaHABIMBAIOTCS  KOHKPETHBIE  CPOKHU
BBITIOJTHEHUS U C/Ia4d 3aJJaHUM.

[Iponecc BhIMOSIHEHMST HanKUcaHUsl pedepara BKIHOYAET B ceOsl Cleayronue
STAIbI:

— BBIOOD TEMBI;

— OMpeIeSIEHHE OCHOBHBIX BOIIPOCOB, PACCMATPUBAEMBIX B IAHHOW TEME;

— Moa00p M U3YYECHHE JIUTEPATYPHI 110 TEME;

— COCTaBJICHHUE TJIaHa pabOoThI;

— COOCTBEHHO HamucaHue u opopMiIeHUE 3aTaHUS;

— TpeacTaBiIeHuEe PabOTHI MPENO1aBaATEINIO;

— MPOBEpKa U OLIEHKa PaboThI.

[Ipu mombope nmTepaTyphbl IEIecoO0pa3HO OMPENETUCh TE€ HCTOYHUKH,
KOTOpbIE TO3BOJISAT HauOoJIee TOJTHO PACKPHITH TeMy. OCHOBHOW MOHSTHIHBIN
anmapar COJCPKUTCA B Y4YEeOHWKAX, Y4YEOHBIX TMOCOOHUSAX, DHIIMKIIOMEIUSIX,
cioBapsx. Bmecte ¢ TeM BakHa 3aKOHOAaTeNbHAsT W HOpMaTWBHas 0asa
n30paHHOTrO MpeIMeTa UCCIETOBAHMUS.

JIOTIOTHUTENBHYIO U BeCbMa  CYIIECTBEHHYI0 HMHGOPMALMIO  J1Al0T
MoOHorpaduu, Hay4YHbIE CTaTbH, CTATUCTUYECKUE COOPHUKHU.
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[{enecooOpa3zHONCIONB30BATHIIPO(DECCHOHATBLHBIE TTEPUOINYECKAE W3TAHMUS

Hayunoit DICKTPOHHOMN OuOJIMOTEeKU
(H9B)eLIBRARY .RU:«buodhapmarieBTuueckuit KypHAID»
(https://submit.biopharmj.ru/ojs238/index.php/biopharmj ), «BecTHHK

onorexHomornn W (pusznko-xumMudeckord Owonoruu uMm. FO.A. OBYMHHUKOBA»
(https://www.biorosinfo.ru/archive/journal/ ), «buompemapatsl. IlpodunakTuka,
JIMarHOCTHKA, JICUEHUE) (https://elibrary.ru/contents.asp?titleid=10182 ),
«buotexnonorus» (http://www.biotechnology-journal.ru/?view=ru )

N3ydenune yueOHON M HAy4YHOM JUTEpaTyphl 3aKaHYMBACTCS COCTABJICHUEM
maHa paboTel, POPMYIUPOBKOM HamOOJIee BaXKHBIX TE3UCOB K KaKJIOMY pasjeiy

IJ1aHa ¥ HAIMMCAaHUEM CaMOTr0 TEKCTa 3aJJaHusl.

[Tpu onmucanuu TeMbl 3aaHKS CIIEAYET HE TOJIBKO U3JI0KUTh TEOPETHUCCKUN
MaTepHuay, HO U NPHUBECTH TMOSCHCHHE K HEMY C MPAKTHUYECCKUMH MpUMEpaMu M3
JESTEIIbHOCTH KaKOW-T100 OpraHu3alllu.

KonTtponrHoe 3aganue, pedepat HEOOXOAMMO BBITOJHATh Ha CTaHAAPTHBIX
JucTax ¢ ojHOM ctopoHsl (hopmara A4 (210x297) B oobeme ot 30 10 45 cTpanuil
(Oe3 yyeTa cnMcKa UCIOJIb30BAHHOM JUTEpPATyphl U UCTOYHUKOB); TIOJISL: BEPXHEE,
HmwxHee — 20 mm; neBoe — 30 mm; mpaBoe — 15 MM mpupr — 14
(TimesNewRoman): mexcrpounslii uaTepBas — 1,5. Ilpy Wcmons30BaHUM ITUTAT
HEOOXOJMMO YKa3blBaTh WX HCTOYHHK (aBTOp, Ha3BaHWE W3/IaHUSA, MECTO M TOJ
U3JIaHus, cTpaHuIlbl). He momyckaeTcs mepenuchiBaHue TEKCTa U3 Y4EOHHUKOB.

[Ipy BBIMOTHEHUU MPAKTHYECCKUX IMPUMEPOB, TMOSCHAIOMIMX TEMY, YETKO
OTIpEe/ICNUTE TMOPSJIOK PELICHUs, MPUBEAUTE COOTBETCTBYIOLIME IOSCHEHUS U
pacueTrsl Juisi O0OOCHOBaHHUS OTACJIBHBIX TOKaszarened. Bce Bbeumcienus
MPOU3BOJATCS C TOUHOCTHO 70 0,01.

Odopmnenne pabOTbl JOKHO MPOU3BOJUTHCA B COOTBETCTBUU C
OOIIEyCTAHOBIICHHBIMU HOPMaMH W TIPAaBHJIAMH, TPEABSIBISIEMBIMH B BBICIICH
IKOJIe K OPOPMIICHHUIO yUeOHOM JOKYMEHTAIUH.

B 3akmioueHnn momKeH OBITH BBIBOJ MO padoTe, OTPaKAOIIUKA MHEHHUE
00y4aroIIEerocs o U3y4€HHBIM BOIIPOCAM.

Cnmcok WCHoJIb30BAaHHOW JIUTEPATypbl U HMCTOYHUKOB OQOPMIISIETCS B
CJIEYIONIEH IOCIeN0BAaTeNILHOCTH: y4eOHasl JUTeparypa, HaydHas JUTepaTypa,
3aKOHOJIATEIbHBIE  aKThl, HOPMATUBHBICE JOKyMeHTHI. [Ilpu  BBITIOJIHEHUU
KOHTPOJIBHOTO 33/IaHUS CJIEIyeT TTOMHUThH, YTO PabOTa HE 3aCUUTHIBACTCS B TOM
cllydae, €Clii OHa HE HOCHT CaMOCTOSITEIPHOTO XapaKTepa, JOCIOBHO CIUCaHa U3
JUTEPATYPHBIX HUCTOYHHKOB, a TAKXKE €CIIM OCHOBHBIE BOIPOCHI HE PACKPBITHI,
U3JI0KEHBI CXEMATHUYHO, B TEKCTE COACPKATCS OMMMOOYHBIC TIOJIOKECHHMS, HAYIHBIN
anmapat o(h)OpMIICH He TI0 CTaHIaPTy, TEKCT HaleyaTaH HeOPEKHO, C ONMTUOKAMHU.
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CocraBienue u oopmiieHne onopHoro koucnekra «Hayunble 0CHOBBI
NPOMBIILIEHHOH MUKPOOHOJIOTHI 0 IJIAHY:

1. UcTopust mpOMBILIUIEHHON MUKPOOHOIOTHH

1.1  XpoHojormyeckue  3Tanbl  Pa3BUTHS ~ MHUKPOOMOJIOTHHM IS
OMOTEXHOJIOTHH.

2. O0wmas XxapakTepUCTUKa MUKPOOPTaHU3MOB

2.1 AykapuoTsl (BUPYCHI U BEPOU/IBI).

2.2 IlpokapuoTsl (0akTepun).

2.3 DyxkapuoTsl (TpuObI, BOJOPOCIH, IMPOCTEUIINE, BBICIINE PACTEHUS,
JKUBOTHBIC).

2.4 ®epMEeHTHI.

2.5bMOOTHYEeCKN aKTUBHBIE XHMHUECKHE BEIIECTBA.

2.6 KynbTypsl 5yKapuOTHUECKHUX KIETOK.

3. OcHOBHBIE TPUHIUIBI PEryJSUH  MeTabonmu3mMa M CKOPOCTH
POCTaMUKPOOPTaHN3MOB

3.1 OcHOBHBIE TOHSATHSL.

3.2 Perynsuus Ha ypoBHE OMOCHUHTE3a OCIIKOB.

3.3 Perynsauus akTUBHOCTH T'OTOBBIX OEJIKOBBIX TOCPEAHHUKOB.

3.4 Perynsauus WHTETPAIBHBIX MeMOpaHHBIX IIPOLIECCOB y
MUKPOOPTaHU3MOB.

3.5 BzaumopeiicTBue peryiasSTOPHBIX MEXAaHW3MOB TpPU  yIPaBICHUH
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

4. Cenexkuusi MHKPOOPTraHM3MOB —  TPOAYLUEHTOB  MPAKTHYECKU
Ba)KHBIXBEIIIECTB

4.1 Bp160p MCXOTHOTO MUKPOOPTaHU3MA JJIsl CEJICKITUH.

4.2 TloaroToBka HCXOAHOTO IITaAMMa K CEJICKITMOHHOM paboTe.

4.3 TlomyyeHue MyTaHTOB.

4.4 Metonbl 0TOOpa MyTaHTOB C MOBBIIEHHBIM YPOBHEM MPOAYKIIUH.

4.5 MeToJ noy4deHusl TeHETUYECKUX PEKOMOUHATOB.

5. Ucnonb3oBaHne T€HETUUECKOW MHIKEHEPHUH JJIsl TIOJTYUYCHHS TPAKTUUECKH
MOJIE3HBIX ITAMMOB MUKPOOPTaHU3MOB

5.1 Tlony4enune OETKOB YEITOBEKA U )KHBOTHBIX.

5.2 KoHcTpynpoBaHuEe MITAMMOB NMPOIYIIEHTOB NMEPBUYHBIX M BTOPUYHBIX
MEeTa0OJIUTOB.

6. KynpTBMpOBaHNE MUKPOOPTaHU3MOB

6.1 Ilepuoguyeckoe  KyJbTHBUPOBaHHME  —  Hayajlo  H3Yy4YEHUs
MUKPOOHOJIOTHYECKOTO0 CUHTE3A.

6.2 HenpepbiBHOE KYJITUBUPOBAHUE MUKPOOPTAaHU3MOB.

6.3 KonuuecTBeHHbIE XapaKTEPUCTUKA MUKPOOPTaHU3MOB.
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6.4 Ypasisemoe KyJlIbTUBUPOBAHHE MUKPOOPTaHNU3MOB.

7. Aspanus Ipu KyJIbTUBUPOBAHUM MHUKPOOPTAaHU3MOB

7.1 BnusHue KOHIIEHTpALlUU PACTBOPEHHOTO B Cpeie KUCIopoaa Ha POCT
MHUKPOOPTaHU3MOB.

7.2 TpaHCIOPT KHUCIOpOAA U3 BO3AyXa B KYJIbTYPAIbHYIO Cpeay H K
MUKPOOPTaHU3MaM.

7.3 MaremaTudeckoe ommcanue abcopOmmu KUCIOpOAa B TMEPHOIUICCKU
JICHCTBYIOIIEM amnmnapaTe Npy KyJIbTUBUPOBAHUH MUKPOOPTAaHU3MOB.

7.4 AGcopbims kucimopoda B MEPUOIUYECKH JACHCTBYIOIIEM ammnapare 0e3
MHUKPOOPTaHU3MOB.

7.5 AGcopOuus Kucaopoja B NEPUOAMUYECKU JIEHCTBYIOIIEM ammapare MpH
KyJIbTUBUPOBAHUS MHKPOOPTaHH3MOB.

7.6 AOcopbius KuCIOpoJa B HEMPEPHIBHO JCHCTBYIOIIEM ammapare s
KyJIbTUBUPOBAHUS MUKPOOPTaHH3MOB.

8. XpaHeHHEe MUKPOOPTaHU3MOB

8.1 Ilepuoauyeckue nepeceBbl (WK «CYOKYIbTUBUPOBAHUEY).

8.2 XpaHeHue MHUKPOOPraHM3MOB TpU HU3ZKUX U  YJIbTPAHU3KHUX
TEeMIEpaTypax.

8.3 JInopunmzarnms.

8.4 XpaHneHue MUKpPOOPTAaHU3MOB B BHICYIIIEHHOM COCTOSIHUH.

8.5 Xpanenue moj MUHEpPAIBHBIM MaCIIOM.

8.6 XpaHeHue OTACIBHBIX TP MUKPOOPTAHU3MOB.

8.7 Onpenenenue )KU3HESCIIOCOOHOCTH KYIBTYP.

9. Bakrepuodaru B MUKpOOHOJIOTHYECKON MPOMBIIIIIEHHOCTH

9.1 MHoroo6pa3ue u o01me cBocTBa OakTeprodaros.

9.2 Tlomaanue (haroB Ha POU3BOJICTBO.

9.3 OcHOBHBIE CTaAUM PA3BUTHA M TPOCTEHINNE METOAbI HCCIICIOBAHHUS
O0akTeprodaros.

9.4 OcoOeHHOCTM pa3BUTHUS YMEpPEHHBIX (aroB (IM30reHU3aluu U
WHIYKIUN).

9.5 HocutenbcTBO (MCEBAOIM3OTCHMS) M WH(MEKINS KIETOK MEPMaHEHTHO
pasuBatomumucs garamu ([TPD-undexnms).

9.6 Ilpocteie cioco6b! uaeHTHUGUKAIMHN OakTeprodaros.

9.7 Hedextubie ¢aru. IloHsTHE O CYIIECTBEHHBIX M HECYIIECTBEHHBIX
(106aBOYHBIX) FE€HAX.

9.7 IlpuHIMIBI 1 METOABI KIIaccU(UKauu OaKkTeprodaros.

9.8 ®aroseiit mpoduiis 3aBoga (PII3).

9.9 Mexanu3Msbl (aroycToiunBOCTH OAKTEpUil U CLIOCOOBI PEOTBPAIICHUS
(bharoJu3ucoB.
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9.10 baktepuodaru B TeHETUKE U CEJNEKIMH MPOMBIIIIEHHBIX MPOAYLIEHTOB.

9.11 O6mebunomornIecKas 3HaYUNMOCTb UCCIIeIOBaHUs OakTepuodaros.

10. UMMoOMIIM30BaHHBIE KJIIETKM MUKPOOPTAaHU3MOB U UX IPUMEHEHNE

10.1 MeTo1p1 UMMOOUITH3AITUN KJIIETOK MUKPOOPTaHU3MOB.

10. 2 Oco6eHHOCTH KUBBIX UMMOOUITU30BAHHBIX KJIETOK MUKPOOPTaHU3MOB.

JIJIsi  BBITIOTHEHUST OMOPHOTO KOHCIEKTa HEOOXOAMMO HCIOJIb30BaTh
CIICYIOILYIO JINTEPaTypy:

1) Topnenko, B.A. Hayunsle ocHOBBI OuorexHomoruu. Yactp 1.
HanoTtexHnosnoruu B Ouonoruu [DneKTpoHHBIA pecypc]: yueOHoe mocodue/ B.A.
['opnenko,H.M. Kyry3oBa, C.K.IIaTyHnHa. — DJIEKTPOH.TEKCTOBBIE TaHHbIE. — M.:
[Ipomerei, 2013. — 262 C. — Pexxum JOCTyTIA:
http://www.iprbookshop.ru/24003.html. — 9bC «IPRbooks»

2) Eropora, T.A. OCHOBbI OMOTEXHOJIOTHUH: y4eOHOE TOCOOHE IS BY30B /
T.A. EropoBa, C.M. Knynosa, E.A. XXusyxuna. — M: Axagemus, 2006. — 208
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:255141&theme=FEFU

3) Enmnos, H.II. OcHoBbl Ouorexnosoruu: yueOHuk / H.II. EmuHoB. —
CIIo.: «Hayxkay, 1995. — 600
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:128910&theme=FEFU

4) BopoOneBa, JI.U. IIpombiuieHHass MUKpOOHOJIOTHS: y4eOHOE Mocobue

st By3oB / JI. . BopoObeBa. — MockBa: M31-B0 MOCKOBCKOTO YHUBEPCHUTETA,
1989. — 294 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU
5) TlpomblnuieHHAass MUKPOOUOJIOTHS: yd4eOHOe MocoOus s By30B / 3.A.

ApkaaseBa, A.M. be3boponoB, M.H. broxuna [u ap.]; mox ob6ur.pen. H.C.
Eropoga. — Mockaa: Bricimas IIKOJIa, 1989. — 688 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:106282&theme=FEFU
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IMoaroroBka K KO/JIOKBMYMY [0 BONPOCAM KAaXKAOr0 pasiea
TeOpeTHYeCKOro Kypca.

Paznen 1. HayuHnble 0CHOBBI POMBIIIJIEHHOH MUKPOOHOJIOTHH.

Tema 1. McToprs NpoOMBIIIIIEHHOW MUKPOOHOJIOTHH.

1. XpoHonoruueckue JTanbl pa3BUTHS MUKPOOHOJIOTUU TUTSL
OMOTEXHOJIOTHH.

Tema 2. O0m1ast XxapaKTepUCTHKAa MUKPOOPTaHU3MOB.

1. AykapuoTsl (BUPYCHI U BEPOUIBI).

2. IlpokapuoTsl (6akTepun).

3. Dykapuotbl (rpulbl, BOAOPOCIH, MPOCTEHIINE, BBICIINE pPACTECHUS,
JKUBOTHEIC).

4. DepMEeHTHI.

5. buosornuecku akTUBHbIE XUMHYECKHUE BEIIECTBA.

6. KynbTypbl 3yKapHOTHYECKUX KIIETOK.

Tema 3. OcHOBHBIE NPUHUUIBI PETyIALUUM MeTaboIM3Ma U CKOPOCTH
POCTaMUKPOOPTaHU3MOB.

1. OcHOBHBIE MTOHATHS.

2. Perymnsmus Ha ypoBHE OMOCHHTE3a OETKOB.

3. Perynsimust ak THBHOCTH TOTOBBIX OETTKOBBIX TTOCPETHUKOB.

4. Perynsiuusi MHTErpalibHIX MEMOPaHHBIX MTPOLIECCOB Y MUKPOOPIaHU3MOB.

5. BzaumopeicTBue  pEeryisiTOPHbIX ~ MEXaHM3MOB IpPU  YNPABICHUU
CKOPOCTBIO pOCTa MUKPOOPTaHU3MOB.

Tema 4. Cenekuuss MHKPOOPraHM3MOB — MPOAYLEHTOB MPAKTHUYECKU
Ba)KHBIXBEILIECTB.

1. Bb160op MCXOTHOTO MUKPOOPTaHU3Ma JIJIsl CEJICKITUH.

2. [ToaroToBka UCXOMHOTO MITaMMa K CEJIEKIIMOHHOM padoTe.

3. IlonyuyeHue MyTaHTOB.

4. MeTopl 0TOOpa MYTAHTOB C MOBBIIIEHHBIM YPOBHEM MPOAYKIIMH.

5. Meton nosyyeHusl TeHETUYECKMX PEKOMOMHATOB.

Tema S. Hcnonbs3oBaHuE T'€HETHYECKOM WHYKEHEPUM Ul ITOJIYYEHMS
MPaKTUYECKHU MTOJIE3HBIX IITAMMOB MUKPOOPIaHU3MOB.

1. ITonyuyenue OETKOB YETOBEKA U JKUBOTHBIX.

2. KoHCcTpyrpoBaHue MTaMMOB MPOJIYIEHTOB MEPBUYHBIX M BTOPUYHBIX
MEeTa0OJIUTOB.

Tema 6. KynbTuBHpOBaHUE MUKPOOPTAaHU3MOB.

1. [lepuonueckoe KyJIbTUBUPOBAHUE — Hayajo U3YUYEHUS
MUKPOOHOJIOTHYECKOIO0 CUHTE3A.

2. HenpeppIBHOE KyJIbTHUBUPOBAHHE MUKPOOPTAHU3MOB.
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3. KonnuecTBeHHbIE XapaKTEPUCTUKU MUKPOOPTAaHU3MOB.

4. YrpasnsgeMoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Tema 7. Aspanust npu KyJIbTUBUPOBAHUU MHUKPOOPTaHU3MOB.

1. BniusHMe KOHIEHTpALMM PACTBOPEHHOTO B Cpelie KHUCIOPOJa Ha POCT
MUKPOOPTaHU3MOB.

2. TpaHcmopT KHUCJIOpPOJa M3 BO3AyXa B KyIbTypajbHYIO Cpeay H K
MUKPOOPTaHU3MaM.

3. MaTtemaTnueckoe omucaHue abcopOIMM KHUCIOopoJa B TMEPUOIUYECKU
NEHUCTBYIOLIEM ammapare Mpu KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

4. AGcopOums KHUCIOpoAa B NMEPHOJUYECKH JEHCTBYIOIIEM armapare 0e3
MHUKPOOPTaHU3MOB.

5. AOcopOuust KUCIOpoJa B MEPUOJUYECKU ACHCTBYIOIIEM ammapare Npu
KyJTbTUBUPOBAHUS MUKPOOPTaHU3MOB.

6. AGcopOrss KHCIopoAa B HEMPEPHIBHO JCHCTBYIOIIEM ammapare s
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 8. XpaHeHne MUKpOOPraHU3MOB.

1. [lepuonuueckue nepeceBsl (WIKM «CyOKYIbTUBUPOBAHUEY).

2. XpaHeHHE  MHUKPOOPTaHM3MOB  MPU  HU3KUX U  YJIBTPAHU3KHUX
TEeMIepaTypax.

3. JInopunmzanus.

4. XpaHeHHe MUKPOOPTaHU3MOB B BBICYIIIEHHOM COCTOSIHUH.

5. XpaHeHnue 1o MUHEPaTbHBIM MacIOM.

6. XpaHneHue oTIeTbHBIX TPYI MUKPOOPTaHU3MOB.

7. OnpeneneHne >KM3HeCTTOCOOHOCTH KYIbTYP.

Tema 9. bakrepuodparu B MHKPOOHMOJIOTHYECKON MPOMBINIIIECHHOCTH
Mmuoroo6pasue u obmiue cBoiicTBa 6akTeprnodaros.

1. [Tonaanue ¢aroB Ha MPOU3BOJICTBO.

2. OCHOBHBIC CTaIUU Pa3BUTHS U TPOCTEHIINE METOIBl HCCIICOBAHHUS
O0akTeprodaros.

3. OcoOeHHOCTH  pa3BUTHS YMEpPEHHbIX (aroB  (JIM30TEHU3ANMH U
WUHIYKIUN).

4. HocutenbcTBO (TICEBAOMU3OTEHUSI) W HMH(EKIMA KIETOK MEePMaHEHTHO
pasuBatomumucs garamu ([T1PD-undexnms).

5. I[Ipocteie criocoOb! uaeHTHUKAIUK OakTeprodaros.

6. dedextunie daru. IloHsTHE O CYHIECTBEHHBIX W HECYIIECTBEHHBIX
(106aBOYHBIX) F€HAX.

/. [TpuHummnbel 1 MeTobI Knaccudukau 0akTepruodaros.

8. ®aroseiil npoduiib 3aBoaa (DPII3).

90



9. Mexanu3mbl (paroyCToMuyuBOCTH OAaKTEPHl M CLIOCOOBI MPEIOTBPALIICHHS
(harom3ucoB.

10. bBakrepuodaru B TEHETMKE M  CEJIEKUUH  IPOMBIIIJICHHBIX
IPOAYLIEHTOB.

11. OOGmebuonornyeckas 3HAYMMOCTh UCCIEeAOBaHUs OakTeprodaros.

Tema 10. HMMmMOOMIM30BaHHBIE KJIETKM MHUKPOOPraHM3MOB U HX
IPUMEHEHUE.

1. MeTo bl *UMMOOUIN3AIMHI KJIETOK MUKPOOPTaHHU3MOB.

2. Oco0eHHOCTH KUBBIX MMMOOMIN30BAHHBIX KJIETOK MUKPOOPIaHU3MOB.

Paznes 2. [lonyyenue 0M0JI0THYeCKH AKTHBHBIX BelIeCTB M OTAEIbHBIX
KOMIIOHEHTOB MHUKPOOHBIX KJIETOK.

Tema 1. AHTUOMOTHKWY.

1. O6pa3zoBaHre aHTUOMOTUKOB B IPOMBIIUIEHHBIX YCIOBHSX.

2. [Tytu moBbIIeHUS] OMOCHHTE3a AHTUOMOTUKOB MUKPOOPTaHU3MaMHU.

3. IByx(a3Hblil XapakTep pa3BUTHS MPOAYLIEHTOB AHTUOMOTHKOB.

4. JJabopaTOpHBIN perIaMeHT.

5. [IpompIiieHHOE NOTyYeHUE aHTUOMOTHUKOB.

6. [IpOoMBIIITIEHHBIN METO/ MOTYYEHUSI TOTyCUHTETUUECKUX aHTUONOTHUKOB.

/. IloTepst cnoCOOHOCTH MUKPOOPTaHU3MOB K 0Opa30BaHHIO0 aHTUOMOTHKOB
B ITPOMBIIUICHHBIX YCIOBUSX.

8. [IpumeHenne aHTHOMOTHKOB.

9. AuTnOMOTHKM —  crneuuduuecKkne HMHTHOMTOPHI  psAAa  PEaKIHid
MeTabonu3ma.

Tema 2. Butamunsl.

1. Butamua B, (nmpoayreHTsl BuTamuHa Bi,; OmocuHTE3 BUTaMHUHA By,
¢Gyukmu BuTamMmuHa Bi,; odgydeHue u npuMeHeHne BUTaMuHa Byy).

2. PubodnaBun (mpomyueHTsl puboduiaBuHa; OWOCHHTE3 pPHOOQIaBUHA;
peakuuu, Karaauzupyemble (IaBONpoTEeUaMy; TOJyYeHHE U TNPUMEHEHHE
pubodaBuHa).

3. OprocrepuH (MPOAYLEHTHl 3ProcTepuHa; OWOCHHTE3 3IProcTepuHa;
yCIIOBUSL O0pa30BaHHs HJProcTEpUHA JAPOXIKAMH; IOJIy4eHHE M MPUMEHEHHE
ProcTeprHa).

Tema 3. KapoTuHouibl.

1. BuocunTe3 KapOTUHOUIOB.

2. Jlokanu3zauus v GyHKIMH KAPOTUHOUIOB.

3. YcnoBust 00pa3oBaHusi KAPOTUHOUIOB MUKPOOPTAaHU3MAMHU.

4. ITpoayueHTsl ¥ IPOMBIIIIEHHOE MOJYyYEHNE KAPOTUHOMIOB.

5. Mcnonp30BaHne KapOTUHOUAOB B HAPOJAHOM XO35MCTBE.

Tema 4. ['n66epenIuHbIL.
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Tema 5. Ankanouel.

Tema 6. AMUHOKHUCIOTBL.

1. buocuHTe3 rIIyTaMUHOBON KUCIIOTHI.

2. buocunres nu3uHa.

3. Perynsmust 6nocuHTe3a aMHHOKHCIIOT.

4. ITonyyeHre aMUHOKHUCIOT C TMOMOIIbIO MMMOOWJIM30BAHHBIX KIJIETOK M
(bepMeHTOB.

5. [loniyyeHne ONTHYECKUX H30MEPOB AMHHOKHUCIOT MYTEM HPUMEHEHHS
aluiIa3 MUKpPOOPTaHU3MOB.

Tema 7. Hykneotuasl

1. Cunre3 ATO.

2. CuHTEe3 HUKOTHHAMHITUHYKIICOTH IA.

3. CuHTEe3 MHO3MHOBOW KHCIIOTHI.

4. CunTes ryaHo3unnonudocdaros.

Tema 8. ®epmeHTHI.

1. Ocobennoctu pepMEHTOB MUKPOOPTaHU3MOB.

2. ®epMeHThl MUKPOOPTaHU3MOB, IPUMEHSIEMbIE B IPOU3BOICTBE.

3. llITamMMBbI-IPOAYIIEHTHI ¥ KYJIbTUBHUPOBAHHUE.

4. Boigenenue u cradunuzanus pepMeHTOB.

5. [IpumeHnenne pepMEHTOB MUKPOOPTaHU3MOB.

Tema 9. JIunuael.

1. CocTaB u coaepkaHue JUMUI0B Y MUKPOOPTaHU3MOB.

2. [IpomytieHThI JIUTHTOB.

3. buocunTe3 mumuIoB.

4. Bausinue ycinoBUd KyJIbTUBUPOBAHUS HA COCTAB JIUITUIOB.

5. Bo3M0XHOCTH MTPOMBITIUIEHHOTO MOTYYEHUS JTUMHIOB.

6. [IpakTHueckoe MpUMEHEHUE JTUITHIOB.

Tema 10. I[Tonucaxapuael.

1. [Monucaxapuabpl HUTOIIIaA3Mbl U MEMOPAHHBIX CTPYKTYP.

2. [Tonucaxapupl KIETOYHBIX CTEHOK.

3. BHekiieTouHbIe TTOJIMCaXapHIbI.

4. buocuHTe3 Mojimcaxapuaos.

5. YcnoBuss ~ KynbTUBHPOBAHUS ~ MHUKPOOPTAaHM3MOB U OWOCHHTE3
MOJINCAXAPHUIOB.

6. [IpombIlTIEHHOE MOTYyYeHUE MUKPOOHBIX MOJUCAXAPUIOB.

Paznen 3. MHcnoab3oBaHue OpoxkeHHWilT W JAPYIrUX MPOLECCOB
MeTa00Iu3Ma.

Tema 1. CniproBoe OpoxkeHne

1. ®usnonorus APOXKKEH U XUMU3M CITUPTOBOTO OPOKEHUS.
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2. XapaKTepucTrKa IPOXKIKEH, TPUMEHSIEMBIX B MPOMBIIIIICHHOCTH.

3. Hcnonp3oBaHue IPOKKEN B TPOMBIIUICHHOCTH.

4, JIpoxxu — BO30yAUTENN MH(PEKIIMU Ha MPOU3BOICTBE.

Tema 2. MosiogHOKHCTIOE OpOKEHHUE.

1. Obmas xapakTepucTUKa MOJIOYHOKHUCIBIX OaKTepuil.

2. PactipocTpaHeHre 1 B3aMMOOTHOIIEHUS C IPYTUMH MUKPOOPTaHU3MaMH.

3. Mcnonp30BaHre MOJOYHOKUCIBIX OaKTEPHUH.

4. MonoYHOKHCITBIE OaKTepun — BO30yIUTETH NH(EKITHH.

Tema 3. [IponmroHoBOKHCTIOE OpOKEHHE.

1. O6m1as xapakTepucTUKa MPOMHMOHOBOKUCIBIX OaKTEpUHl.

2. [IponnoHoOBOKKCIIbIE OakTepuX B TMPOU3BOJCTBE ChIpa M JIPYTUX
MPOJYKTOB MTUTAHMUS.

3. Apyrue obnacTu MpUMEHEHHSI IPOMMMOHOBOKHUCIBIX OaKTEpHid.

Tema 4. AueToH0-OyTHII0BOE OpOKEHUE.

1. OcoGeHHOCTH alleTOHO-0YTHUIIOBOTO OPOKEHUSI.

2. ITpon3BOACTBEHHBIE CPEIBI.

3. [lopaepskanue KyabTyphl OAKTEpUid U TOATOTOBKA HHOKYJIATA.

4. bpoxxeHue.

5. UupuuupoBaHue B yCI0BUAX alleTOHO-OYTHUIIOBOTO OPOKEHHUS.

6. [Teperonka areToHO-OYTHUIOBOM OPaKKH.

Tema 5. IlomyyeHne ykcyca © Jpyrue acmekTbl HCHOJIb30BAHUS
YKCYCHOKHUCIIBIX OaKTEepHil.

1. O6mras xapakTepuCTUKA YKCYCHOKUCIBIX OaKTEepHil.

2. OKkucnuTeNnbHbIe TpaHcPopMallii OPraHUIECKUX COCTUHEHUN.

3. Mukpobuonoruueckue Tpanchopmaruu npu cuarese Butamuna C.

4. TlonydeHue TMOKCHUAIIETOHA.

5. [lonyyeHnue cnupTOBOIO YKCyca.

6. CuHTEe3 morcaxapuioB.

Tema 6. [losryueHrne opraHM4eCKUX KUCIOT

1. [Tonydyenne opraHUYECKUX KUCIOT U3 YTIIEBOIOB.

2. [Tonyyenue opraHU4eCKUX KUCIOT U3 H-amkaHoB.

Tema 7. Tpancopmaiiusi OpraHMuECKUXCOSTNHEHUH.
. [Iporiecchl MUKPOOHOM XUMUMU.
. Tpancdopmaius pactyiei KyJbTypoi B IEPUOIUYECKUX YCIOBUSX.
. Tpancdopmartiysi CycreH3us MU HEPa3MHOKAIOIIUXCS KIIETOK.
. Tpancdopmaiiyiu, OCylecTBisieMble CIOpaMH rPUOOB U AKTUHOMULIETOB.
. HenpepbiBHBIE METOIbI KYIbTUBHUPOBAHUSI.
. Kometabonmsm.

~N o OB W N

. [IpumeHeHne MOBPEKACHHBIX U AE3UHTETPUPOBAHHBIX KIIETOK.
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8. UnrnbupoBanue onpeae€HHbIX yYaCTKOB META00INYECKUX My TEH.
9. IlpuMeHeHre MYTaHTOB C OJOKMPOBAHHBIM CHHTE30M ONpEIeTICHHBIX

(hepMEeHTOB.

10. KonctpyupoBanue mTaMMOB C TOBBIIIEHHOM CHOCOOHOCTBIO K

TpaHChHOPMAIIHH.

11. ®epmeHTHbIE TpenapaThl © UMMOOUIN30BaHHBIEC ()EPMEHTHI.

12. Ummobumm3anus KIeToK.

13. TomuTpanchopmanmm.

14. Mukpoopranu3mMsbl, TpaHCHOPMHUPYIOLIUE OPraHUYECKUE COCTUHECHMUS.
15. Ilpumeps! TpanchopMaluy OpraHUYECKUX COCTUHEHUN.

Pasnen 4. IlpousBoacTBa, OCHOBAaHHbIE HA MOJYYeHMH MHKPOOHOI

onoMacchl

Tema 1. [Tonyuenue Genka

1. Mctopust HICTIOB30BaHMSI MUKPOOPTAHU3MOB JIJIS TTOTYUYEHHUS OCKa.

2. [lutarenpHas 1EHHOCTH OCITKOB.

3. be3BpenHocTs MUKPOOHON MacCCHhI.

4. TIpornecc U MPUHIIMIIBI KOHTPOJISE BEIPAIIUBAHUS MUKPOOPTaHU3MOB.

5. OCHOBHBIE BU/IbI CBHIPBSI U UCIIOJIb3yEMbI€ MUKPOOPTaHU3MBI.

Tema 2. IlpousBoACTBO BakiuH, OakTepuodaroB U Mpenaparos,

HOPMAJIM3YIOIUX MUKPO(DIIOpY YeTOBEKA

1. BakiuHel.

2. JleueOHO-TIpO(DUITAKTHYECKHE TTperrapaThl OakTepruodaros.

3. bakrepuanbHbie Ipenaparsl, HOPMaJIU3YIONHUE MUKPODIIOpPY.

Tema 3. [TonyueHune a30TPUKCUPYIONIKX OAKTEPHAIBHBIX MPENapaToB

1. CgoiicTBa KITyO€HBKOBBIX OaKTEpHil.

2. Ponb kmyOeHbKOBBIX OaKTEepUil B a30THOM OajlaHCe MOYBHI.

3. [Ipenapats! kiTyOEHBKOBBIX OaKTEPHIA.

4. IlpumeHeHue npenapaToB KIyOEHbBKOBBIX OAKTEPHIA.

5. pyrue azotdukcaTopsl.

Tema 4. IloBpexaeHrne MUKPOOPraHM3MaMH MaTEPUATIOB W CIOCOOBI HMX

3aI1IUTHI.

1. Tlpu3Haku MOBPEXKICHUS MaTEPUAJIOB MUKPOOPraHU3MaMHU.
2. Mukpoopranu3Mbl,  IMOBPEKIAIOIMIME  METAIbl W METOIBl  HX

OOHapy>KeHHUS.

3. IIpuuuHbI MOBpPEXACHUS MAaTEPUAIOB MUKPOOPTaHU3MAMH.
4. duzuko-xumudeckue (GakTopel Cpeibl W TMOBPEXKIECHHWE MaTepuaoB

MUKpPOOpPraHU3MaMH.

5. CriocoObI 3aIIUTHl MATEPHUAIIOB.
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6. MeTtoasl ompeneneHUs YCTOWYMBOCTH MaTepUaioB K BO3ACHCTBHIO
MHUKPOOPTaHU3MOB.

s noocomosku K KOJNIOKEUYMY He0OX00UMO UCNONb308AMb Cledyouue
UCTMOYHUKU:

1. Anemmna, E.C. KynbTHBUpPOBaHHME MHUKpPOOPraHM3MOB KaK OCHOBA
OMOTEXHOJIOTHUECKOTO TIporiecca [IIeKTpoHHbBIN pecypc]: yueoHoe mocodue/ E.C.
Anemuna, E.A. Jlpo3noBa, H.A.PoMaHneHKO — DJIEKTPOH.TEKCTOBBIE JIaHHbBIC. —
Openbypr: OpenOyprckuii rocyaapcTBeHHbI yHuUBepcuteT, ObC ACB, 2017. —
192 c¢. — Pexum pocryma: http://www.iprbookshop.ru/71282.html. — 3BC
«IPRbooks»

2. buptokoB, B.B. OcCHOBBI NpPOMBINIJIEHHOW OHOTEXHOJOTHHU: Y4eOHOE
nocobue / B.B. bupiokos, [pexn. JI. U. I'anuukas]. — M.: KonocC, 2004. — 296 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU

3. Kpurep, O.B. Opranuzanusi OHOTEXHOJIOTHUYECKUX  IPOU3BOJICTB
[OnexTpoHHBIl pecypc]: yueOHoe mocodue / O.B. Kpurep, C.A. Upanoa. —
Onektpon.njan. — KemepoBo: KemI'VY, 2018. — 99 c. — Pexum nocryna:
https://e.lanbook.com/book/107701.

4. Jlykanun, A.B. WuxeHepHas OHOTEXHOJIOTHS: OCHOBBI TEXHOJIOTHH

MUKPOOUOJIOTUUECKUX MPOU3ZBOACTB: YueOHoe mocobue / A.B. JlykanuH —
M.:HUI] NHDPA-M, 2016. — 304 C.:
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU

5. Jlykanun, A.B. MHxeHepHas OMOTEXHOJIOTHS: MPOLIECChl M aIapaThl

MUKPOOHOJIOTUYECKUX MPOU3BOJICTB: YueObHoe mocodue / A.B Jlykanun. — M.:
HUIL NH®PA-M, 2016. — 451 C..

http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527535&theme=FEFU
6. BopoboneBa, JI.W. IlpomebinuienHas MUKpoOUOJIOTHS: y4eOHOe mocobue

st By3oB / JI. . BopoObeBa. — MockBa: N31-B0 MOCKOBCKOTO yHUBEPCHUTETA,
1989. — 294 c.http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU
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TecToBBIE BONPOCHI N0 KYPCY NPOMbIIIJIEHHOH MUKPOONOJIOTHH U
OHMOTEeXHOJIOTUM

TecT K TEME
Bbuortexunosiorus. Kiaccupukanusi 0M0TEXHOJIOTNYECKOH MPOAYKIIUU
BriOpath mpaBWIBHBIA TEPMUH WU ompenencHue. OTMETUTh yIOOHBIM
3HAKOM IPAaBUJIbHBIA OTBET

1 O0mue moHATHA

ArpoouoTrexnoJiorusi (agrobiotechnology) sro:

a) paznen  OMOTEXHOJIOTMHM,  3aHMMAIOLIMICA  BONpPOCAaMU  TEOPHH,
METOJIOJIOTUM M TPAKTUKH MPUMEHEHHS €€ JOCTI)KCHHU B PACTEHHUEBOJICTBE U
KUBOTHOBO/ICTBE;

0) MOJIEKYJIsIpHAsE CEeJNEKIUs U OMOTEXHOJOIMs Pa3MHOXKEHUS PACTEHUU U
KUBOTHBIX, OMOTEXHOJOIHs IO0YB, MPOU3BOJACTBO OHOYIO0OpEHMH, KOPMOBOIO
Oenka, OWOJIOTMYECKUX CPEICTB 3alllUThl pPAcTeHUM, MepepaboTKa OTXOJ0B
CENIbCKOXO03SHCTBEHHOT'O TTPOM3BOJICTBA U JIECHOW MPOMBIIIIICHHOCTH;

B) pazfien OMOTEXHOJOTHH, 3aHMMAIOIIUNACA COXPAHEHHWEM U YCKOPEHHBIM
BOCTIPOM3BOICTBOM JIECHBIX OMOPECYPCOB;

) pa3fen OMOTEXHOJOTHH, B OCHOBE KOTOPOTO JICKUT MEPEHOC €AUHUIIL
HACJIEICTBEHHOCTU (F€HOB) M3 OJHOIO OpraHu3Ma B JPYroi, OCYLIECTBIISIEMbIN
METOJJaMU T€HHOM HWHXEHEpUH, C LEJIbI0 CO3JaHUsl HOBOTO NPOAYKTa WIIU
MOJIYYCHHS YK€ U3BECTHOTO MPOAYKTA B MPOMBIIIIEHHBIX MaciiTadax.

AxBapecypcHasionoTexHoJorusi (aquaticresourcebiotechnology) sro:

a) pa3zen OHMOTEXHOJIOTHH, 3aHUMAIOUIMNACS PEHNIEHHEeM SKOJOTHYECKUX
npo0JieM OMOTEXHOJIOTHYECKUMHU METOJIaMU;

0)pazmen  OMOTEXHOJIOTHH, 3aHUMAIONIUICS  BOMPOCAMHU  W3Y4YCHUS
TUAPOOMOHTOB, BOJHBIX JKHBOTHBIX M PACTEHUN, W TIOJYYCHHS M3 HUX IICJIIEBBIX
MPOTYKTOB;

B) pa3iesl OMOTEXHOJOTHH, B OCHOBE KOTOPOTO JISKUT TEPEHOC €IUHHII
HACJICJICTBEHHOCTH (T€HOB) W3 OJHOTO OpraHW3Ma B JPYroM, OCYIIECTBIISCMBIN
METOJaMH TCHHOW WHXCHEPHH, C IIEJbI0 CO3JaHUS HOBOTO TIPOJYKTa HWITH
MOJIYYCHHS YK€ U3BECTHOTO MPOAYKTA B MPOMBIIIICHHBIX MacIITadax;

r) pazgen  OMOTEXHOJOTWMH,  3aHMMAIOLIUICS  BOMPOCAMH  TEOPHH,
METO/IOJIOTUN W TIPAKTUKHA MPUMEHEHUS €€ JOCTIKCHHA B PACTEHHUEBOJCTBE U
YKUBOTHOBOJICTBE.
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Be3BupycHblii nocagounslii MaTepuad (virustestedstemcuttings) sro:

a) paCTeHHU M >KMBOTHBIEC, IPOKMBAIOIIME B MOPCKUX M MaTEPHUKOBBIX
BOJIOEMAX;

0) acenTHUECKOe BhIPAIIMBAHNUE HA MUTATEJILHON Cpelie U30JMPOBAHHOTO U3
ameKca WM Ma3ylIHOM MOYKH noOera pacTeHHsl C OJHUM WJIA JBYMS JTUCTOBBIMH
IPUMOPIUSIMU;

B) KyJIbTypa KJIETOK, B KOTOPOM NPHUTOK CBEXEH MUTATEIbHOU CpEe.bl
YPaBHOBEIIEH OTTOKOM COOTBETCTBYIOLLEIO 00beMa KYJIbTYPbI;

I) paCTeHMsI, IIOJIy4EHHbIE TIpU  IOMOUIM  METOJOB  KJIOHAJIBHOI'O
MUKPOPa3MHOKCHHUS.

Buoreorexuosaorus (biogeotechnology) sto:

a) paznen  OMOTEXHOJIOTMHM, 3aHMMAIOUIMICA  BONPOCAMHU  W3YUYEHUS
TUAPOOMOHTOB, BOJIHBIX XUBOTHBIX W PACTEHUH, W TMOJYYCHUS W3 HUX IIEJIEBBIX
POAYKTOB;

0)pasnen  OMOTEXHOJOTMH,  3aHUMAIOUIMIICS  BONPOCAMHU  TEOPHUH,
METOJI0JIOTUM M TMPAKTUKU MPUMEHEHHs €€ JOCTH)KEHHUH B PACTEHUEBOJCTBE U
KUBOTHOBO/ICTBE;

B) HCIIOJIb30BAHUE TEOXMMHUYECKOW JEATEeIbHOCTH MHUKPOOPTaHHU3MOB B
TOPHOJ00OBIBAIOMICH MTPOMBIIITICHHOCTH;

r) pa3aen OWOTEXHOJOTUH, 3aHUMAIOIIMKCA PEIIEHHEM HKOJIOTHYECKUX
po0seM OMOTEXHOJOTUYECKMMHU METOJAMHU.

Buosornyecku akruBHble BemecTBa; BAB (biologicallyactivesubstance;
BAS):

a) OpraHu3M (Yaile BCero MUKpOOPraHu3M WM PACTEHUE), UCIIOIb3yEMbIN IS
MOJTy4eHUs OMOIOTMYEeCKH aKTUBHOTO BEIIECTBA HJTH OMOMACCHI,

0)uucrasg KyJbTypa OJIHOTO BHUJAa MHUKPOOPraHW3MOB (WM BHUPYCOB),
BBIJICJICHHASI U3 OTIPEICIIEHHOTO MCTOYHHKA WJIH TTOJTyYeHHAs! B Pe3yJIbTaTe MYyTaIlUH,
oOmamarornias cnenuduaeckumu (PU3roI0ro-OMOXMMUIECKUMH TIPU3HAKAMU;

B) KyJlIbTypa MHKpPOOPraHHW3Ma, KOTopas TpeACTaBiIseT CcOoOOH  OauH
Ouosornyeckuii Buj| 0e3 copep KaHus APYruxX Wik THOPUIHBIX (HopM;

r) rpynna  BEIIECTB, HMMEIONIMX  BBIPAXKEHHYIO  (DU3HMOJIOTHYECKYIO
AKTUBHOCTb.

BuosiornyecknaktuBHbienooaskuknuie;bAJl  (dietary  supplement,
biologically active additive; BAD) sto:

a) OpraHusM (Yaille BCero MUKpOOPIaHNW3M WJIM PACTEHUE), UCTIOIb3YEMBIH JUIs
MOJTy4eHUs] OMOJIOTMYeCKH aKTUBHOTO BEILIECTBA M OMOMACCHI;
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0)uyucras KyJabTypa OJHOTO BHIa MHUKPOOPTaHM3MOB (WA BHUPYCOB),
BBIJICJICHHAS U3 OMPECICHHOTO UCTOYHHUKA WK TIOJyYeHHAs B pe3yJibTaTe MyTalliH,
oOnanaronias cnenuuueckumMu pu3roI0ro-OMOXMMUIECKUMHU MIPU3HAKAMHU;

B) KyJIbTypa MHKPOOpPraHU3Ma, KOTOpas TNPEACTaBIsieT CcoO0OW  OfuH
OMONIOTHYECKHiA BUI 06€3 COAepKaHusl APYTHX WIIH THOPUAHBIX POPM;

') KOMIO3UIIUN OMOJIOTUYECKH AKTHUBHBIX BEIECTB, MpPEIHA3HAYCHHBIX JIs
HEIMOCPEJICTBEHHOIO0 MpUeMa C NUIIeH WJIM BBEAEHUS B COCTaB NUIIEBBIX
IPOIYKTOB.

Buomacca (biomass) sto:

a) MPOAYKT MOJHOCTHIO WJIM YaCTUUHO MOJIyYEHHBIH B Mpolecce nepepadboTku
OMOMAacCCHI;

0) oOmas macca >KMBOM MaTepUU/)KMBBIX MHUKPOOPraHM3MOB B 3a/IaHHOM
o0BeEME;

B) KYJIbTUBHPOBAHUE OMOJIOTUIECKUX ar€HTOB B TOJIIIIE MTUTATEIBHOM CPEIb;

I') COBMECTHOE KYJIbTUBUPOBAaHME KJIETOK INVitro, MCIOIb3yeMoe Ui HX
TpaHC(POPMALIUH WIN CEJIEKIINU.

Buonpenaparsr (biopreparations) sto:

a) KYJIbTUBHUPOBAHHC OMOJIOTUYECKNX areHTOB B TOJIIIC IMATATEILHON CpCabI;

0) OpOYKT TIOJMHOCTBIO WJM YaCTUYHO TOJYYEHHBIH B  Tpolecce
nepepadoTK OMOMACCHI;

B) CpeIICTBA OMOJIOTMYECKOTO MPOUCXOXKIEHUSI (MUKPOOPTAaHU3MBI, OCIKU U
,Z[p.), INPUMCHACMBIC IJIA LICJICHAIIPABJICHHOT'O BOBHCﬁCTBHH Ha JXMBBIC OPIraHHU3MbI
U OPraHn4CCKHUC COCANHCHMA,

I') COBMECTHOE KYJbTHBHPOBAHUE KJIETOK INVILro, mcmojb3yeMoe i HX
TpaHc(hopMaIIU WU CEJICKIIUH.

Buocencopni (biosensor) sto:

a) KyJIbTypa KJIETOK, B KOTOPOM MPUTOK CBEKEW NUTATEIbHOW CpEJIbl
YPaBHOBEUIEH OTTOKOM COOTBETCTBYIOIIETO 00beMa KyJIbTYpHI;

0) xuakas cpena, mojydyaemasi IpHU KyJbTUBUPOBAHUWU Pa3jIMUYHBIX MPO- U
IYKApUOTUYECKUX KIETOK INVItr0 W cojepkamias OCTaTOYHBbIC MHUTATEIHHBIC
BEILECTBA U MPOIYKThI METa00IM3Ma ITUX KIIETOK;

B) AaHAJIMTUYECKUE YCTPONCTBA, UCIOJB3YIOIINE OMOJIOTMYECKIE MAaTepUabl
JUISL pacrio3HaBAaHMS OMPENESIEHHBIX MOJIEKYJ M BblJaroliue MHGOpMalu o0 ux
IIPUCYTCTBUM U KOJIMYECTBE B BUAE DJIEKTPUUECKOTO CUTHAIIA;

) IUTATENbHBI MaTepuand B TBEPAON WIH >KUAKOM (popme, KOTOPbBIH
WCIIONB3YIOT JUI  BBIPAIIMBAHHA KIETOK MHKPOOPraHM3MOB, pPACTEHHM U
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SKMUBOTHBIX 1NVItro.

Buorexnosiornueckas npoaykuus (biotechnologyproduct) sro:

a) OpraHM3M  WJIM  HECKOJIBKO  OpraHM3MOB, JH00O€  HEKJICTOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOUHOE 00pa30BaHKE, CIOCOOHBIE K BOCTIPOU3BOICTBY
WIA TIepe/aye HaCJICJACTBEHHOTO TEHETHYECKOTO Marepuaia, OTIUYHBIE OT
IPUPOITHBIX OPTaHU3MOB, TTOJTYYCHHBIC C PUMEHEHUEM METOJIOB TEHHOW WH)KEHEPUH
U COJIeprKallie TeHHO-WH)KCHEPHBI MaTepuall, B TOM YHWCIIC TEHBI, NX (PparMeHThI
WM KOMOMHAIIUH I'€HOB;

0) OOBEKTBI OMOTEXHOJIOTMUECKUX HCCIICIOBAaHUM, BKIIIOYAIONINE KIIETKU
MHUKPOOPTaHU3MOB, JKHBOTHBIX, PACTCHHI; BHPYCHI; KOMIIOHEHTBI  KIICTOK,
BHEKJICTOUHBIC TIPOAYKTHI, HMMOOWIM30BAaHHBIE KIETKH MHUKPOOPTaHU3MOB,
YKUBOTHBIX, PACTCHHI, NX KOMITOHCHTBI M BHEKJICTOYHBIC ITPOTYKTHI;

B) MPOAYKITUS WM YCIyra, MOJYYCHHE KOTOPOH TpeOyeT HCIIOIb30BAHUS
OJHOU WM 0oJiee OMOTEXHOJOTMUECKUX METOJMK, BKJIIOYAs WHTEIUICKTyalbHbIC
pe3yiabTaTh (TeXHUYECCKHE HOY-Xay), OJTy4YCHHBIC B pe3ynbTare
OMOTEXHOJOTHYECKUX UCCISIOBAHUM U pa3paboToK;

T') TMOMYJISAIMS KJICTOK ONPEACIICHHOTO BUIa MUKPOOPTaHU3MOB, PACTCHHIA HITH
’KMBOTHBIX, BBIpAIllCHHAS INVItr0 B MUTATEIBHOM Cpere.

Bbuosnepreruxa (bioenergetics) sro:

a) cepa neATETBHOCTH MO OOECHMEYEHUI0 SHEPreTHYECKUX MOTPeOHOCTEH
4eJIOBEKa, OCHOBAaHHAs Ha [PUHLHWIAX WIM pecypcax KUBOU NPHUPOJBI,
HaIlpaBJICHHAs HA COXPAHEHUE €CTECTBEHHOI'0 YHEPIeTUYECKOI0 U MaTEPUAIILHOTO
OaslaHca OKPY>KaroIIel MPUPOTHOMN CPEIbI.

0) paznen OMOTEXHOJOTMH, 3aHUMAIOIIMNCS COXPAHEHHWEM U YCKOPEHHBIM
BOCITPOU3BOJICTBOM JIECHBIX OMOPECYPCOB;

B) COYETAaHUE METOJOB M OOBEKTOB HAHOTEXHOJIOTMHM, OMOTEXHOJIOTMH U
OMOMEIMIIMHBI JJI PEUICHUSI MHTErPAbHBIX HAYYHO-TEXHUYECKHUX 3a/lau JaHHBIX
HaNpaBJIEHUI C y4eTOM MPUHIUIIOB OMOJOTHYECKON O€30MacHOCTH;

') COBOKYITHBI HAa0Op SKOHOMHUYECKHX OIeparii B OOIIECTBE, KOTOPHIM
UCIIOJIb3YET CKPBITHIA MOTEHIIMAJ, 3aJI0KEHHBI B OMOJOTMYECKHX MPOAYKTaX U
nporeccax, sl U3BJICUEHHsI HOBOTO POCTA U COLIMATIbHBIX MOCOOUH AJIsi TpaXaaH u
HaIM.

Berepunapnbie npenaparsbl (Veterinarypreparations) sro:

a) OOBEKTHI OMOTEXHOJIOTMUSCKUX HCCIICIOBAHUM, BKJIIOYAIONTUE KIICTKH
MUKpPOOPIaHU3MOB, JKMBOTHBIX, PpAaCTEHUM; BHPYCHl; KOMIIOHEHTBHI  KIIETOK,
BHCKJICTOYHBIC IMPOAYKTHI; I/IMMO6I/IJ'II/IBOB21HHBIe KIICTKAU MHKPOOPIraHnU3MOB,

99



YKUBOTHBIX, PACTEHUI, UX KOMIIOHEHTBI M BHEKJIETOUHBIE ITPOIAYKTHI;

0) opraHu3M  WJIM  HECKOJIBKO  OpPraHM3MOB, JII0O0O€  HEKJIETOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOYHOE 00pa30BaHuE, CIOCOOHBIE K BOCIIPOU3BOJICTBY
WIA TIepellaye€ HaCJIEACTBEHHOIO TI'E€HETHMYECKOro Marepuaia, OTIUYHBIE OT
IPUPOJHBIX OPraHU3MOB, IIOJYYEHHBIE C IPUMEHEHUEM METOJI0B I'€HHOW MH)KEHEPHU
U CoJep Kallie TeHHO-UHKEHEPHBI MaTepuall, B TOM YHMCIIC TeHbI, UX (hparMeHThI
WM KOMOMHAIINH T€HOB;

B) I03UPOBAaHHOE JIEKAPCTBEHHOE CPEJCTBO JUISl ’KUBOTHBIX B OIPEIEIECHHOM
JIEKapCTBEHHOH (popMe, TOTOBOE K PUMEHEHUIO;

I) aCeNTUYECKOE KYJIbTUBUPOBAHNWE IIOJHOCTBIO JKMBOIO 3adaTKa OpraHa,
LIEJION0 OpraHa WM €ro YacTel BHE OpraHW3Ma Ha MOJIXOJAIIEH ITUTATEIbHON Cpenie
INVitro ¢ moyiepkaHueM yCIIOBUH HOPMATBHOTO (PYHKIIMOHUPOBAHHSI.

I'enernueckasi macnopruszanus (genotyping) sto:

a) COBOKYITHOCTh METOJIOB UM TEXHOJOTHMW CO3JaHus OHOJOTMYECKUX
00BEKTOB (OMOMOJIEKYT, KJIIETOK, TKaHEH, OPraHU3MOB) C OINPEACIIEHHBIMU HOBBIMHU
CBOMCTBAaMHU IIyTEM LIEJICHANPABIECHHOTO BO3JCHCTBHS HA COOTBETCTBYIOIIUE
bopMBbl ITHX OHMOJOTUYECKUX OOBEKTOB TEHETHMUECKMMH U OMOXMMUYECKUMHU
METOJIaMU;

0) nepeHoc uyxkepoaubix reHoB (JIHK) B periunueHTHBI TEHOM pacTeHUI ¢
nomoIipio agrobacteriumtumefaciens wimu a. rhizogenes u ux ti- win ri-rasmus
COOTBETCTBEHHO;

B) TEXHOJIOTHS BBIPAIIMBAHUS PACTEHUI O€3 MOYBHI BO BIIAYXHOM BO3IIyXE
[IpU IEPUOANYECKOM ONPHICKUBAHUHU UX KOPHEHN MUTATEIIbHBIM PACTBOPOM;

I') MOJy4Y€HUE TeHETUYECKU JIETEPMUHUPOBAHHBIX (MHIMBUIYATbHBIX W/WIH
TPYNIOBBIX)  XapaKTEPUCTHK €  TOMONIbI0O  MOP(DOJIOTHYECKUX  W/WTHU
MOJIEKYJISIPHBIX MapKEPOB.

I'enernuyecku MOAM(PUIIUPOBAHHBIN OpPraHu3Mm; I'MO
(geneticallymodifiedorganism; GMO) sro:

1) OOBEKTHl OMOTEXHOJIOTHUECKUX HCCIEIOBaHUM, BKIIIOYAIOUINE KIIETKU
MUKpPOOPIaHU3MOB, JKMBOTHBIX, pAaCTEHUM; BHPYChl; KOMIIOHEHTBHI  KIJIETOK,
BHEKJICTOYHbIE  MPOJYKTHI; HMMMOOWJIM30BAHHBIE KIETKHM MHKpPOOPTaHHU3MOB,
YKUBOTHBIX, PACTEHU, NX KOMIIOHEHTHI U BHEKJIETOUHBIE ITPOIYKTHI;

€) JUIMTENbHO BbIpalllUBacMas MepecagoyHas KyJIbTypa TKaHEW, BO3HMKIIHUX
nyreM nposrdepalnyd KIETOK H30JMPOBAHHBIX CETMEHTOB Pa3HbIX OPraHOB WIIU
CaMMX OPraHOB PaCTEHU;

K)OpPraHu3M WJIM  HECKOJBKO  OpPraHu3MOB, JII00O€  HEKJIETOYHOE,
OJHOKJIETOYHOE  WJIM  MHOTOKJIETOYHOEe  oOpa3oBaHHe, CIOCOOHBIE K
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BOCIIPOM3BOJCTBY WJIHM TIepeaade HACICACTBEHHOTO TEHETHYECKOTo Marepuala,
OTJIMYHBIE OT MPUPOIHBIX OPTaHU3MOB, TMOJYYCHHBIC C MPUMCHCHHEM METOJIOB
TCHHOW MHXCHEPHH M COJCPIKAIMe TeHHO-UH)KCHEPHBI MaTepual, B TOM YHCIIC
T'eHBI, UX ()ParMEHTHI UM KOMOMHAIIUN TCHOB;

3) acenTHYEeCKOe KYyJbTHBUPOBAHUE IOJHOCTHIO JKMBOTO 3ayaTka OpraHa,
IIETIOr0 OpraHa WM €ro YacTed BHE OpraHn3Ma Ha TOAXOAIICH MUTATeIBHON Cpee
INVitro ¢ mojyiep)kaHueM yCIIOBHI HOPMATBHOTO (DYHKITMOHUPOBAHWS.

I'uapoounonTsl (hydrobiont) sto:

a) IeSITEIbHOCTh, CBA3aHHAS C pa3BeACHHEM U (WIM) COJCpIKaHUCM,
BBIpAIIMBAHUEM OOBEKTOB AKBAKYJIBTYPHI;

0) MUKpOOPTaHU3MBbI, PACTCHUS M KHUBOTHBIC, MPOKUBAIOIINE B MOPCKUX H
MaTEepPUKOBBIX BOJIOEMAX;

B) aKBaKyJbTypa (pbIOOBOJCTBO), OCYIIECTBIISIEMasi B OTHOIIEHUHW MOPCKUX
O0OBEKTOB aKBaKYJIbTYPHI;

') COBOKYITHOCTb MHUKPOOPTaHU3MOB, (YHKIIMOHAJILHO CBS3aHHBIX JApPYr C

JPYTOM.

JMuarnocTukymbl (diagnosticum) sto:

a) OCHOBHOW TEPMHH, OIKCHIBAIOIINK HCIIOJIb30BAaHUE OHOJOTHUECKHUX
CUCTEM IJIsi TpaHCc(OpMaIM OJHOTO COCIWHEHUS B JAPYTrOC.IPUMEPOM SIBIISICTCS
nepepadoTKa OPTaHUYECKUX OTXOJ0B WJIM CTOYHBIX BOJ MHUKPOOPTAaHM3MaMHU JIJIs
MOJIYYCHUS] METaHa;

0) MeTOJT ompe/eeHUs] KaueCcTBa OKpYKAloUIeH Cpelbl C HCIOIb30BaHUEM
JKUBBIX OPTaHU3MOB, OIICHKA CTEMEHW TOKCUYHOCTH BO3JEHCTBUSA (PU3NUYECKHUX,
XUMUYECKUX U OMOJIOTUYECKHX (DaKTOPOB CpE/bl, MOTCHIIMAIBLHO OMACHBIX MJIs
YKUBBIX OPTaHU3MOB JTAHHOU SKOCHCTEMBI;

B) HAOOp PEaKTUBOB, MAaTEPUAJIOB U ITAJIOHOB CPABHEHUS, HEOOXOIUMBIX
JUTSL TIPOBEJICHUST MOJICKYJIIPHOM THarHOCTHKN OMOJIOTHYECKUX 00bEKTOB;

r) METOJlT TIOJIYYCHHS HECKOJIbKUX WIACHTHYHBIX OPTaHU3MOB IyTEM
6ecrosoro (B TOM YHCII€ BETETAaTUBHOTO) PA3MHOKECHHUSI.

Komo6ukopma (feedcompound) sro:

a) MPOAYKT TOJIHOCTBIO WJM YaCTUYHO TOJYYEHHBIM B TIpolecce
nepepaboTK OMOMACCHI;

0) IpUpPOIHBIE BEIIECTBA MJIM UX CMECH, BBOJUMBIE B COCTaB KOMOMKOPMOB,
0enKOBO(aMHU/I0)-BUTAMUHHO-MUHEPABHBIX ~ KOHIEHTPATOB B HEOOJBLIMX
KOJIMYECTBAX C LEJIbI0 YIyUHIeHUS HMX MOTPEOUTENbCKUX CBOMCTB W/MIU
COXpaHEHUS KayeCcTBa;
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B) KOMOMKOPMOBAasl TMPOAYKIHS, TMPEACTABISIIONIAs CO00M OJHOPOIHYIO
CMECh pa3JIMYHBIX KOPMOBBIX CPEACTB, NpeIHAa3HAYCHHAs JUIsl CKapMJIMBAHMS
’KUBOTHBIM KOHKPETHOT'O BH/Ia, BO3pACTa U MPOU3BOJACTBEHHOTO HA3HAYECHUS;

') NIpOAYKIIUS, BbIpabaThiBaeMasi B COOTBETCTBUM C 3aJaHHBIM PELENTOM U
npeaHa3HaueHHAasl 111 CKApMJIMBAHUS >KMBOTHBIM B YHUCTOM BHUJE WM B CMECH C
JIPYTUMHU KOPMOBBIMU CPEICTBAMM.

Komoukopmosble n1od6aBku (feedsupplements) sto:

a) MIPOAYKT TOJHOCTbIO WM YaCTUYHO TIOJYYEHHBIH B  IPOLECCE
nepepaboTK OMOMACCHI;

0) MpUPOIHbIE BELIECTBA WJIM UX CMECH, BBOJIMMBIE B COCTaB KOMOMKOPMOB,
0eJIKOBO(aMHU/I0 )-BUTAMUHHO-MUHEPATIbHBIX ~ KOHIIEHTPATOB B HEOOJBIINUX
KOJIMYECTBAX C LEJIbI0 YIyUYIICHUS HMX MOTPEOUTENbCKAX CBOMCTB W/MIU
COXpPaHEHUs KauecTBa;

B) KOMOMKOPMOBAasl TPOAYKLMs, MpEeACTaBIsitonas co00il OZHOPOAHYIO
CMECh DA3JIMYHBIX KOPMOBBIX CpEICTB, MpEJHA3HAUCHHAs IJIsl CKApMIIMBAHMS
KUBOTHBIM KOHKPETHOTO BU/a, BO3pacTa U MPOU3BOJCTBEHHOI'O Ha3HAYCHMUS,;

I') IPOJyKIUsl, BbIpabaThiBaeMasi B COOTBETCTBUU C 33/JaHHBIM PELENTOM U
npeaHa3HaYeHHas A1 CKapMJIMBAHHS )KMBOTHBIM B YHCTOM BHJIE WJIM B CMECH C
JIPYTUMHA KOPMOBBIMHU CPEICTBAMH.

Komoukopmosas npoaykmus (feedproducts) sro:

a) MPOAYKT TIOJIHOCTBIO WM YaCTUYHO TIOJY4YEHHBIM B TIpoliecce
nepepadoTK OMOMACCHI;

0) MpUPOJIHBIE BEIIECTBA WM UX CMECH, BBOJMMBIC B COCTaB KOMOMKOPMOB,
0enKOBO(aMHU/I0 ))-BUTAMUHHO-MUHEPATILHBIX ~ KOHIICHTPATOB B HEOOJBIINX
KOJIMYECTBAX C MEJIbI0 YIyUYIIeHUS WX MOTPEOUTENbCKUX CBOWCTB W/MIU
COXpaHEHHs KauyeCTBa,;

B) KOMOMKOPMOBasl TPOJYKLHUS, MPEACTaBIAIONIas CcO00W OJHOPOIHYIO
CMECh Pa3JIMYHBIX KOPMOBBIX CPEJACTB, MpEIHA3HAYCHHAS JUIsl CKapMJIMBAHMS
YKUBOTHBIM KOHKPETHOTO BHUa, BO3PACTa U MPOU3BOACTBEHHOTO HA3HAYCHUS;

T') IPOAYKITUS, BeIpabaThiBaeMasi B COOTBETCTBHH C 3aJaHHBIM PEIIETITOM H
MpeIHa3HAYeHHAs sl CKApMJIMBAHUS JKUBOTHBIM B YHCTOM BHJIE WJIM B CMECH C
JIPYTUMHU KOPMOBBIMH CPEJICTBAMH.

Kpuobaunk (cryobank) sro:

1) KOMITJIEKC ~ o0opymoBaHus Ay oOecriedeHHus  KPUOKOHCEpBallWH,
JUTUTEIIBHOTO XPAHEHUS W peain3aliuu OMOJIOTHYECKUX OOBEKTOB, a TaKXKe IS
KPHUOOMOJIOTUYECKUX UCCIEI0BATEIbCKUX PadoT;

€) HU3KOTEMITepaTypHOEe XPAHEHUE KUBBIX OHMOJOTHYECKUX OOBEKTOB C
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BO3MOXXHOCTBIO ~ BOCCTAHOBJICHHS WX  OWOJOTHYECKHUX  (QYHKIHMA  TOCTe
pa3sMOpakKuBaHUS,

k) 0aza JaHHBIX HYKJICOTHJHBIX TOCIEAOBATCIIBHOCTEH TI'€HOMOB
BHUPYCOB, MUKPOOPTaHU3MOB, PaCTEHUM, )KUBOTHBIX, IITHII, THAPOOHMOHTOB;

3) XpaHWIHINA,  OOECIEeUnBAIONINE  KPUOKOHCEPBAIMIO,  JJIATEILHOE
XpaHCHHE W peaTn3allii0 BUPYCOB, MUKPOOPTAaHU3MOB, DPACTCHHM, >KUBOTHBIX,
NTUIl, TUAPOOMOHTOB, a TaKXKe HEOOXOAMMBIX I KPUOOMOJOTUYECKUX
HCCIIEIOBATEIHLCKUX PaboT.

KpuoxoncepBamus (Cryopreservation) sto:

a) KOMIUIEKC ~ oOopyJoBaHusi Uil oOecrieueHus KPUOKOHCEpBAIlUH,
JUTUTEILHOTO XPAHEHUSI M pealu3ali OMOJOTUYECKUX OOBEKTOB, a TaKXKe JJIs
KpUOOHOIOTUYECKUX UCCIIEI0BATENBCKUX PA0OT;

0) HU3KOTEMIIEpAaTypHOE XPAHEHUE KUBBIX OHOJIOIMYECKUX OOBEKTOB C
BO3MOXXHOCTBIO ~ BOCCTAHOBJICHMSI HMX  OWOJIOTMYECKMX  (QYHKIMH  moclie
pa3MOpaKMBaHUS;

B) 0a3a JaHHBIX HYKJICOTHUIHBIX MOCIEIOBATEIBHOCTEH TE€HOMOB BUPYCOB,
MUKPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX, IITULL, THIPOOUOHTOB,;

I) XpaHWININA,  OOECMeUnBAIOIINEe  KPUOKOHCEpBAIMIO,  JUIUTEIbHOE
XpaHEHHWE U peau3alii0 BUPYCOB, MUKPOOPTaHU3MOB, PACTCHUH, >XUBOTHBIX,
NTULl, TUAPOOUOHTOB, a TaKXKe HEOOXOMUMBIX JJISI KPUOOHOJOTHUYECKUX
HCCIIEIOBATEILCKUX paloT.

JlexapcTBeHHOE cpeacTBO s kMBOTHBIX (Medicineforanimals) sro:

a) MPOAYKT TIOJHOCTHIO WM YacTUYHO TOJYYCHHBIH B  TIpoOIecce
nepepadoTK OMOMACCHI;

0) BEIIECTBO MJIM CMECh BEIIECTB MPUPOJHOTO, PACTHTEIBHOTO, JKUBOTHOTO
WIM CHUHTETHYECKOrO MPOUCXOXKACHMs, obOnanaromiee(-as) ¢(apMaKkoIOrH4ecKum
JICICTBUEM;

B) 00111ast Macca >KMBOM MaTepuu B 3aJIaHHOM 00beMe;

) BEIIECTBO WM CMECh BEMIECTB CHHTETUYECKOTO WM TPUPOIHOTO
IIPOUCXOXKICHUS B BUJC JICKAPCTBEHHOW (OPMBI (TaOJICTKH, KAICYyJIbl, PACTBOPHI,
Ma3d HWT.I.), TMPUMEHSIEMBbIC IS TPOQUIAKTUKH, IUATHOCTHKH U JICUCHUS
3a00s1eBaHUM.

Jlecnasi 6uoTexnosiorus (woodbiotechnology) sro:

a) pazgen OWOTEXHOJIOTUH, 3aHUMAIOIIMKCA pPa3padOTKONW Teopuu W
NPAKTUKU CO3/IaHUs MHUIIEBBIX MPOIYKTOB OOIIEro, Je4eOHO-POPUIaKTHIECKOTO
U CTELHMaIbHOTO Ha3HAYCHUS;
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0) pa3zaen OMOTEXHOJOTMH, 3aHUMAIOIIUICS COXPAaHEHHEM M YCKOPEHHBIM
BOCIIPOU3BOCTBOM JIECHBIX OMOPECYPCOB;

B) pa3nen  OMOTEXHOJIOTWMH,  3aHMMAIOUIMICS  BONPOCAMU  TEOpUH,
METOAOJOTMH M TMPAKTUKH MPUMEHEHHs €€ JIOCTHKCHHUH B pPacCTCHHEBOJCTBE U
KUBOTHOBO/ICTBE;

') MOJICKYJISIpHAsl CENEKIUsl U OMOTEXHOJOTUSI PAa3sMHOXKEHHUS pPAaCTCHHH U
JKUBOTHBIX, OMOTEXHOJIOTHSI TIOYB, IPOHM3BOACTBO OHOYIOOpECHHIA, KOPMOBOTO
Oenka, OMOJIOTMYECKUX CPEJICTB 3alllUThl pPACTEHUH, MepepaboTka OTXOJO0B
CEeNbCKOXO03SUCTBEHHOTO MTPOU3BOICTBA U JICCHON MPOMBIIIICHHOCTH.

Mouaekynsipuas omorexnosnorus (molecularbiotechnology) sto:

a) MPUMCHCHHE COBPEMEHHOW OWOTEXHOJOTHUU JIJII  IPOMBIIUICHHOTO
IIPOM3BOJICTBA XUMUICCKUX BEIIESCTB U OMO3HEPTHH, UCIIOJB3YS )KUBBIC KICTKHA U
X (EpPMEHTHI, PUBOASIINEE K OC3yCIOBHO YHCTBIM IPOIecCaM ¢ MUHHUMAIbHBIM
00pa30BaHKEM OTXOJIOB U MCIIOIb30BAaHUEM SHEPIHUH;

0) HampaBJIeHHEe OMOTEXHOJIOTHH, 3aHUMAIOIIeeCs] pa3paboTKOHN 1 Co3aHIEeM
CIIO)KHBIX OWOMOJICKYJl C HWCIOJB30BAaHUEM METOJOB TEHHOW WHXKEHEPHUH IS
TIOCIICAYIONIETO HCIOIB30BAHUS B TEPANEBTUYCCKUX WU TPOPUIAKTUICCKIX
HEJSIX;

B) pa3fiel OMOTEXHOJOTHU, B OCHOBE KOTOPOTO JICKUT MEPEHOC EIAUHUIL
HACJICJICTBEHHOCTH (FCHOB) M3 OJHOrO OpraHW3Ma B JPYTro, OCYIIECTBIISICMBIN
METOJIaMU T'CHHOW WHXXCHEPUHU, C IMEJIbl0 CO3JaHUS HOBOIO TNPOAYKTA WU
MOJTyYEHUS y)KE U3BECTHOTO MPOJIYKTa B IPOMBIINIJICHHBIX MacTabax;

') MOJICKYJISIPHAsI CEJICKIUSI M OMOTEXHOJIOTHSI Pa3MHOXKCHHS PACTCHHHA W
KUBOTHBIX, OWOTEXHOJIOTHS TII0YB, IMPOHM3BOJCTBO OWOYTOOpPCHHA, KOPMOBOTO
Oenka, OMOJIOTMYECKHX CPEJICTB 3alllUThl pACTEHUM, MepepaboTka OTXOIOB
CEJIbCKOXO03SIMCTBEHHOTO TIPOU3BOICTBA M JICCHON MPOMBIIIIJICHHOCTH.

Mouaexyasipaas nuarnoctuka (moleculardiagnostic) sto:

a) BBISIBJICHHE MOJICKYJISIPHO-OMOJIOTMYECKUMU  METOJaMU  MaTOT€HHOTO
OpraHu3Ma, CrHenu@uUeckoro BeIIeCTBA WM HM3MEHEHHOW HYKJICOTHIHOU
MOCJIEIOBATEIFHOCTH, OTBETCTBEHHOTO 33 TO WJIM MHOE 3a00JICBaHHE.

0) MpUMEHEHUE COBPEMEHHON OWOTEXHOJOTUM [JIi TIPOMBIIICHHOTO
MPOU3BOJICTBA XMMUYECKUX BEIIECTB U OMOIHEPTUH, UCIIOIB3YS KUBbIE KIETKU U
ux (epMeHTHI, IPUBO/IAIIECEe K OC3YCIOBHO YMCTHIM MpoOIlecCaM ¢ MUHUMAaJIbHBIM
00pa3oBaHUEM OTXOJIOB U MCTOJIb30BAHUEM DHEPTUH;

B) HaMpaBJICHHE OMOTEXHOJIOTHH, 3aHUMAIOIIEeCs pa3pabOTKON M CO3TaHUEM
CJIOHBIX OHMOMOJIEKYJ C HCIIOJIb30BAHUEM METOJO0B TEHHOW WHXKEHEPUU IS
MOCJICYIOIIETO HCIIONB30BAHUS B TEPANMEBTUYECCKUX WIH TMPOPUIAKTHUECKAX
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LEsX;
') MOJICKYJISIpHAsI CEJIeKIUs U OHMOTEXHOJIOTHSl Pa3MHOXKEHHUSI PAaCTEHUU U
’KUBOTHBIX, OMOTEXHOJOTHUSI TIOYB, IPOM3BOJICTBO OHOYAOOpPEHUM, KOPMOBOTO
Ocnka, OWOJIOTMYECKUX CPEJACTB 3alllUThl pacTEeHUM, IepepaboTka OTXOI0B
CEJIbCKOXO03SIMCTBEHHOTO TPOU3BOACTBA U JIECHOW MPOMBIIIIICHHOCTH.

Moaexyasipuas ceqaexuus (molecularbreeding) sto:

a) MOJIEKYJISIpHAsI CEJICKIUS M OMOTEXHOJOTHS Pa3MHOXKEHHUS PACTCHHUH H
’KUBOTHBIX, OMOTEXHOJOTHUSI TIOYB, IPOM3BOJICTBO OHOYAOOpPEHUM, KOPMOBOTO
Ocnka, OWOJIOTMYECKUX CPEJACTB 3alllUThl pacTeHUM, TmepepaboTka OTXOI0B
CEIIBCKOXO3SIMCTBEHHOTO TIPOU3BOJICTBA U JIECHON MPOMBIIICHHOCTH;

0) OMOTEXHOJIOTUsI, OCHOBAaHHas Ha COBPEMEHHBIX METO/ax aHajiu3a
T€HOMOB, TIO3BOJISIONIMX BBIABIATh W TPOBOAWTH CKPUHUHT TOJUMOP(PHU3MOB,
CBS3aHHBIX C YPOBHEM pa3BUTUSA HSKOHOMHUYCCKH 3HAYUMBIX CEIICKITMOHHBIX
MIPU3HAKOB CEIIbCKOXO3SMCTBEHHBIX PACTCHUN M J>KHUBOTHBIX, IMMPOMBIIIJICHHBIX
MUKPOOPTaHU3MOB U THIPOOHMOHTOB;

B) COBOKYITHOCTh METOJIOB M TEXHOJOTHH CO37aHUsS OHOJOTHYECKUX
00BbEKTOB (OMOMOJIEKYJI, KJIIETOK, TKaHEH, OpraHU3MOB) C OMPEIeICHHBIMU HOBBIMHU
CBOMCTBAMH ITyTeM IICJICHANPABICHHOTO BO3JEHCTBHS HAa COOTBETCTBYIOIIUE
bopMBbI 3THX OHOJIOTUYECKUX OOBEKTOB T'E€HETUUYECKUMU U OUOXMMHUYECKUMU
METOIaMH,

) MoJy4eHue INVItr0 HEMOJIOBBIM IyTEeM OPraHM3MOB, TI'€HETHUYCCKU
HJICHTUYHBIX UCXOTHOMY.

HayuHo-ucciienoBarenbckasi aeareabHocTb; HIJI (scientificresearch)
3TO:

a) aHaiu3 OMOJIOrMYecKO HWH(OpPMAUU C MPUMEHEHUEM HWHTEHCUBHBIX
BBIUUCIIUTCIILHBIX ~METOJIOB, HAIICJICHHBIH Ha IOHMMAaHUE OMOJIOTHYCCKUX
MIPOIIECCOB;

0) AeSATETHbHOCTh, HANpABICHHAS HA TIOJyYeHHUE W MPUMEHEHHE HOBBIX
3HAHWH, B TOM 4Kciie yHIaMEHTAIbHbIC HAYYHBIC MCCICIOBAHUS W TPUKIIAIHBIC
HAaYYHBIE UCCIICJOBAHUS;

B) IPUMEHEHHE COBPEMEHHOW OMOTEXHOJOTHMH JMJIi IPOMBIIUICHHOTO
NPOM3BOJICTBA XMMUYECKHX BEIICCTB M OMOYHEPTHHM C WCIIOJIb30BAHUEM YKHUBBIX
KJIETOK W UX (EpPMEHTOB, MPUBOIAIIEE K OE3yCIOBHO YHUCTBIM MpOIECcCaM C
MUHHMAJIBHBIM 00pa30BaHUEM OTXOJIOB U HCIIOJIb30BAaHUEM YHEPTHH;

T) JeSITETbHOCTh HAYYHOTO XapaKTepa, CBS3aHHAs C HAYYHBIM IOHCKOM,
NPOBEICHUEM HCCIIEIOBAHNHN, SKCIIEPUMEHTAMH B IEJISIX PACIIMPEHUS UMEIOIIUXCS
U TIOJIyYeHUS HOBBIX 3HAaHUM, TPOBEPKH HAYYHBIX THUIIOTE3, YCTAHOBJICHUS
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3aKOHOMEPHOCTEH, TMPOSIBISIONIUXCS B TMPUPOJIE W B OOIIECTBE, HAYYHBIX
000011IeHNH, HAYYHOTO 000CHOBAHUS ITPOCKTOB.

OoopynoBanue ananuTudeckoe (analyticalequipment) sro:

a) anmapathl, WCIOJb3yeMbIe B MPOIECCE HAYYHO-HCCIICAOBATEIbCKOM
JCSITETIbHOCTH;

0)cucrembl, NpHOOPHI K MaTepualbl I HPOBEACHUS aHAIM30B,
UCCIICIOBAHMM U CO3/IaHMsI HOBBIX BEIICCTB U COCAMHEHHUIA,

B) IIEpCUCHb MTPUOOPOB M APYTHX TEXHUUYECKUX CPEJCTB, KOTOPBIE TIOMOTAfOT
IPOBOIUTH AHAIU3bI U HCCIICAOBAHMS B JIAOOPATOPHUSX;

I) anmnaparhl, UCIIOJIb3YEMbIC B nporiecce IPOM3BOJICTBA
OMOTEXHOJIOIMYCCKOW MPOMYKIHM, IPH 3TOM BO3MOKHO HX NPHMEHCHHE IS
TOJYYCHHST HHON TPOTYKITHH.

Oo6opynoBanmne TexHoJorm4eckoe (processingequipment) sro:

a) ammaparbl, HCIOJIb3yeMble B MpOIECCe HAyYHO-HCCIICI0BATEIbCKOM
JCATCIIBHOCTH,

0) cucTtemMbl, MNPHOOPHI K MaTepHalbl IS TMPOBEACHUS AaHAIU30B,
WCCIIEJOBAHMI U CO3IaHMs HOBBIX BEIIECTB U COCTUHCHMIA,

B) IIEpPEYCHb MPHOOPOB U APYTUX TEXHUYECKHX CPEACTB, KOTOPHIC IIOMOTAlOT
IPOBOIUTH aHAIN3BI M UCCIICAOBAHUS B TaOOPaTOPHSIX;

I') anmaparhl, UCIIOJIb3YEMBIE B nporiecce IIPOM3BOJICTBA
OMOTEXHOJIOTMYCCKON MPOMYKI[UU, MPH ITOM BO3MOXKHO HX NPUMCHCHHE IS
MOJIyYEHUS HHOU TIPOAYKIIHH.

Oob6opynoBanme TEeXHOJIOTHYECKOe CIeNrAJTU3UPOBAHHOE
(specializedprocessingequipment) sto:

a) ammapartbl, HWCIONb3yeMble B TIPOIECCE HAYYHO-HCCIIEIOBATEIIbCKOM
NEeATEITbHOCTH;

0) ammapathl, HCIOJIB3yEeMbIE B  TPOIECCE  TMPOU3BOJCTBA  TOJIBKO
OMOTEXHOJIOTMYECKOM MPOTYKIINY;

B) MepeueHb MPUOOPOB U APYTUX TEXHUUIECKUX CPEJCTB, KOTOPHIE TOMOTAIOT
IIPOBOMTH aHAJIU3BI U UCCIICIOBAHMS B JA0OPATOPHSIX;

T') anmaparsl, UCIIOJIb3yEeMbIC B nporecce MIPOM3BOCTBA
OMOTEXHOJIOTHYECKOW MPOIYKIIMHM, MPH 3TOM BO3MOXKHO HMX IPUMEHCHHE IS
TIOJTYYCHUS MHOM MPOTYKIIHH.

IMumesan 6umorexnoaorus (food biotechnology) sro:

a)pa3aen  OMOTEXHOJIOTHMH,  3aHMMAIOIIMICS  BONPOCAMH  TEOPHH,
METOJOJIOTUM W TPAKTUKH NPHUMEHEHHS €€ JOCTIKCHHH B PACTCHHEBOACTBE U
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YKUBOTHOBO/JICTBE;

0) IMCUMILIMHA, M3ydalollas BO3MOXHOCTU  HUCIIOJIb30BAaHUS  KUBBIX
OpraHMW3MOB, X CUCTEM WM MPOAYKTOB HMX >KU3ZHEIEIATEIBHOCTH ISl PELICHUS
TEXHOJIOTUYECKUX 33J1ad, a TAK)KE€ BO3MOXKHOCTHU CO3/IaHUS JKUBBIX OPraHU3MOB C
HEOOXOMMBIMU CBOMCTBAMH METO/I0M T€HHOM MHKEHEPUU;

B) pazfienn OMOTEXHOJOTHH, 3aHUMAIOLIUIiCS pa3paboTKOM Teopuu U
MPAKTUKHU CO3/IaHUSI MMHILEBBIX MPOAYKTOB OOIIET0, JIEYEOHO-MPOPUIAKTUYECKOTO
U CIEUAIbHOIO HA3HAYEHUS;

I') IPUMEHEHHE COBPEMEHHOM OMOTEXHOJIOTMM JJiIi  MPOMBIIUIEHHOTO
MPOU3BOJICTBA XUMHUECKUX BEIIECTB U OMOIHEPTUU, UCTIONB3Ysl )KUBbBIE KIETKU U
ux (EpMEHTHI, MPUBOAsIIEE K OE3yCIOBHO YHUCTHIM MPOIECCAM C MUHUMAJIbHBIM
0o0pa30BaHUEM OTXOJOB M MCIOJIb30BAHUEM SHEPIHH.

IIpuponooxpannasi 6morexnonorus (environmentalbiotechnology) sto:

a) paznen  OMOTEXHOJIOTMHM,  3aHMMAIOUIMICS  BONpOCAMU  TEOPHH,
METOJ/IOJIOTUM U TPAKTUKU MPUMEHEHUS €€ JOCTIKEHMM B pPAaCTEHHUEBOJICTBE U
YKUBOTHOBO/JICTBE;

0) IpUMEHEHUE COBPEMEHHON OHOTEXHOJOTUU [JISi  IIPOMBIILIEHHOTO
MIPOU3BOJICTBA XUMHUYCCKUX BEIICCTB M OMOIHEPTHH, UCIIONIB3YsI JKUBBIC KICTKU U
X (DepMEHTHI, TIPUBOAIICE K 0€3YCIOBHO YHCTHIM MPOIECCaM ¢ MHUHHMAIbHBIM
o0pa30BaHUEM OTXOJIOB M MCTIOJIb30BAHUEM DHEPTHUH;

B) pa3fiel OWOTEXHOJIOTUH, 3aHUMAIOIIUNUCS PEHICHUEM SKOJOTMYECKUX
po0sIeM OMOTEXHOJIOTUYECKUMH METOIaMU;

) pa3ies OMOTEXHOJIOTHH, 3aHUMAIOIIUNACS COXPAaHEHHEM M YCKOPEHHBIM
BOCITPOU3BOJICTBOM JIECHBIX OMOPECYPCOB.

IIporpammuoe odecneuenue (Software) sro:

a) MporpaMMa WM MHOXKECTBO MPOTPaMM, UCTIONB3YEMBIX /ISl yIIPABICHHUS
KOMIIBIOTEPOM;

0)Bce WJIM 4YacTh NPOrpaMM, TMPOIEAYp, MPABUI U COOTBETCTBYIOIIEH
JIOKyMEHTAIIUU CUCTEMBI 00pab0TKK nHMOpMAIuy;

B) COBOKYITHOCTh MPOTPAMM CHCTEMBI 00pabOTKM WHPOpMAUU U
IPOrPaMMHBIX JIOKYMEHTOB, HEOOXOIUMBIX JIJISl IKCIUTyaTaIlK dTUX ITPOTPaMM;

I') KOMIIBIOTEPHBIC IPOTPAMMBI, IPOIIEAYPHI H, BO3MOJXKHO,
COOTBETCTBYIOIIAS JTOKYMEHTAITUs " JaHHBIE, OTHOCSIIIECS K
(GYHKIIMOHUPOBAHUIO KOMITBIOTEPHON CUCTEMBI.

HpOMLIHIJIeHHaﬂ6HOT€XHOJIOFI/IHI/I?.CJIeHaﬂXI/IMHH
(industrialbiotechnologyand «greeny chemistry) sto:
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a) MPUMEHEHUE COBPEMEHHOM OMOTEXHOJOTHUU JJS MPOMBIIUIEHHOTO
IPOU3BOJCTBA XUMUYECKUX BEIIECTB U OMORHEPIHH, UCIIOJIB3YS )KUBBIE KIETKU U
ux (EpPMEHTHI, IPUBOAAIIEE K OE3yCIOBHO YUCTHIM IPOLECCaM ¢ MUHUMAaJIbHBIM
0o0pa30BaHUEM OTXOJI0OB U MCIIOJIb30BAaHUEM SHEPIUU;

0) CoueTanue METOJOB M OOBEKTOB HAHOTECXHOJOTHH, OMOTEXHOJIOTHH H
OMOMEIMIIMHBI IJISl PEIICHUS] UHTETPAIbHBIX HAyYHO-TEXHUYECKUX 3a/1ad JTaHHBIX
HANpaBJICHUN C YYETOM MPHUHIMIIOB OHOJOTHYECKOM Oe30macHOCTH pas3fel
OMOTEXHOJIOTUH, 3aHUMAIOUIUIICS BONPOCAMU TEOPUHU, METOJOJIOTHMH U MPAKTUKH
IPUMEHEHUS €€ TOCTHKEHUHN B paCTEHUEBOJICTBE U )KUBOTHOBO/ICTBE;

B) HaIIpaBJIEHUE OMOTEXHOJIOTUH, 3aHUMAIOLIEECs pa3pabOTKON U CO3JaHUEM
CIIO)KHBIX OHMOMOJIEKYJl C HCIOJb30BAaHMEM METOJIOB TE€HHON WHXKEHEPUH st
MOCJIEYIOUIEr0 HCIOJNb30BAHUA B TEPANEBTUUYECKUX WIH MPOPUIAKTUYECKHUX
Hemnsx;

I') COBOKYITHBIH Ha0Op SKOHOMHUYECKHMX ONepaluii B 00IIEeCTBE, KOTOPHIM
UCITIOJIB3YET CKPBITBI MOTEHIMAJ, 3aJI0KEHHBIA B OMOJOTMYECKHUX IMPOJIYKTaX U
nporueccax, AJis U3BJICYEHHsI HOBOTO pOCTa U COLIMAIIBHBIX TOCOOUH Ui FpaXKaaH U
Halui

depmeHTHI (ENZYMES) 3T0:

a) CJIOKHBIE MOJIEKYJbl OelKa, prudOCOM WM MX KOMIUIEKCHI, YCKOPSIOLIUE
XUMUYECKHE PEAKIIUU B KHUBBIX CHCTEMAX;

0) OpraHu3M WM  HECKOJBKO  OPraHu3MOB, JIIOOO€  HEKJIETOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOYHOE 00pa3oBaHue, CIOCOOHBIE K BOCIIPOU3BOJICTBY
WIM Tiepefaye HacJeJICTBEHHOIO TE€HETHYECKOr0 Marepuaia, OTJIMYHBIE OT
HPUPOAHBIX OPraHU3MOB, MOJTYUYEHHbBIE C TPUMEHEHHEM METOJI0B TEHHON MHXKEHEPHU
U coJiepKallliie TeHHO-UHXEHEPHBI MaTepuall, B TOM YHMCIIe T'€Hbl, UX (hparMeHThI
WM KOMOMHAITH T€HOB;

B) OMOJIOTMYECKHE  KaTajau3aTopbl  OCJIKOBOM  MpUpOIbl,  0OJaaaroiiye
CIIOCOOHOCTBIO aKTUBU3UPOBATH PA3IMUHBIE XUMUIECKUE PEAKIINH;

I') BHICOKOMOJIEKYJISIPHBIE OpPraHWYeCKUE BEILECTBA, COCTOSIIME M3 albda-
AMHUHOKHCJIOT, CO€IMHEHHBIX B LEMOYKY MENTHIHON CBSI3bIO.

2 buodHepreTuka

Buosoxopoxa (biohydrogen) sro:
a) BOJIOPO/I, MTOJYYCHHBIN U3 OMOMACCHI;

ras, oJiy4aeMblii METAHOBBIM OKCHHUEM OMOMACCHhI (CMECh u ,
6) ras, oy 6 6 CHay €O

B) BEIIIECTBO, TOJIYYEHHOE HETMOCPEACTBEHHO WM 4Yepe3 MPOMEKYTOUHBIC
9TaIbl U3 OMOMACCHI;
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I') BOAOPO/, MPOU3BEACHHBIN U3 OHMOMAcChl W/WIIM U3 pas3fiaraeMoi (paxiuu
OTXOJIOB, MTPEAHA3HAYCHHBIN JUISl HCTIOJIL30BAHUSI B KAYECTBE OMOTOILINBA.

Buoras (biogas) sto:
a) BOZIOPO/I, TTOJTyYCHHBIN 13 OMOMACCHI;

0) ra3, moyry4aeMbIii METaHOBBIM OPO’KEHUEM OMOMACCHI (CMECh CHqy CO )i

B) BEIIIECTBO, ITOJIYYCHHOE HETMOCPEACTBCHHO WM dYepe3 MPOMEKYTOUHBIE
9TaIlbl U3 OMOMACCHI;

T') BOJOPO/I, MPOU3BEICHHBIA M3 OMOMACChl W/WIM W3 pa3fiaraeMoil (ppakimm
OTXO/JIOB, MPEHA3HAUYCHHBIH JIJIs1 UCTIOJIb30BAHMSI B KaueCTBE OMOTOILINBA.

Buommnsenn (biodiesel) sto:

a) TOIUTMBO, TIOJYYEHHOE HEMTOCPEICTBEHHO WM Yepe3 MPOMEKYTOUHBIE 3TaIbI
13 OMOMACCHI;

0) TOIUNIMBO M3 pPACTUTEIILHOTO WM JKUBOTHOTO ChIPbsl, M3 MPOAYKTOB
KU3HEIEATEIIbHOCTA OPTaHU3MOB MJTM OPraHUYECKUX POMBILIUIEHHBIX OTXO/I0B;

B) OMOTOIUIMBO Ha OCHOBE PACTUTEIBbHBIX WM JKUBOTHBIX JKUPOB (Maceln), a
TaKKe MPOIYKTOB UX ATepU(PUKaLIY;

I) )KUJIKOE MOTOpHOE OWOTOIIMBO, TMpEACTaBisilollee U3 cedsl  cMech
MOHOIKWIIBHBIX 3(HPOB KUPHBIX KUCIOT, OMOIN3Eb MOTY4at0T U3 TPUTIIULEPUIOB
(pexxe CBOOOMIHBIX JKUPHBIX KHUCJIOT) peakiuen nepesrepupuranyu (3reprudurariim)
OJTHOATOMHBIMH CIUPTaMHU (METaHOJ, ATAHOJI U Jp.), ICTOUHUKOM TPUIJIMLIEPHIOB
MOTYT CITy’KUTh Pa3IMYHbIE PACTUTEIbHBIEC Maca UIH KUBOTHBIE YKHUPBI.

Buoronsmso (biofuels):

a) TOIUIMBO, OJIY4YEHHOE HEMTOCPEICTBEHHO WM Yepe3 MPOMEKYTOUHBIE 3Tarlbl
13 OMOMAcCCHI;

0) TOTUIMBO W3 PACTHTENFHOTO WA JKUBOTHOTO CBIPbS, W3 TMPOJYKTOB
KHU3HECSITETbHOCTH OPTaHU3MOB WJIM OPTAaHUYECKUX MTPOMBIIICHHBIX OTXO/IOB;

B) OMOTOIVIMBO HAa OCHOBE PACTUTENIbHBIX WJIM >KMBOTHBIX >KUPOB (Macen), a
TaKKe MPOIYKTOB UX ATepU(PUKaLUY;

) )KUJIKOE MOTOpHOE OHWOTOIUIMBO, NpEeACTaBisifollee U3 cedst  cMmech
MOHOAJIKWIIBHBIX 3()MPOB KUPHBIX KUCIOT, OMOAM3ENb MOIYyYatoT U3 TPUTIULIEPHUIOB
(pexe CBOOOMIHBIX JKUPHBIX KHUCJIOT) peakiuen nepesteprudurayu (3repruduKaim)
OJTHOATOMHBIMH CIHPTaMH (METAHOJ, STAHONI M Jp.), HCTOYHUKOM TPHUIIIUIEPUIOB
MOTYT CITY>KUTh Pa3IMYHbIC PACTUTEILHBIC MACiIa WITH JKUBOTHBIE KUPHI.

Bbuoroniuso nepsoro nmokoJsienus (firstgenerationbiofuels) sto:
a) OMOTOILIMBO, MOJYYECHHOE M3 HEIHUIIECBBIX CEILCKOXO3SMCTBEHHBIX KYJIBTYD
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(parc, pbDKHMK ITOCEBHOM), PAaCTUTENbHBIX JIMTHUH- WIM ILEJUTFOJIO30COAEPKALINX
OTXO0/10B (OIWJIKH, COJIOMA, ITUILIEBBIE OTXO/IbI);

0) TOIUIMBO W3 PACTUTEIBHOIO WM JKUBOTHOTO CBIPbA, U3 IPOAYKTOB
KU3HEACATEIILHOCTA OPraHU3MOB I OPraHUYECKUX IPOMBIILIIIEHHBIX OTXO0B;

B) OMOTOIIMBO, MOJYYEHHOE U3 MUIIEBBIX CEIbCKOXO3SMCTBEHHBIX KYJIbTYP
C BBICOKHM COJIEpKaHUEM JKHPOB, Kpaxmaia, caxapoB (KyKypy3a, CaXapHbIi
TPOCTHHUK, MIIEHULIA, TOJICOTHEYHHUK);

) TOIUIMBO, IOJYYEHHOE pa3HbIMM METOJAaMHU IMHPOJU3a OMOMACCHI, WU
JIpyrue TOIUIMBA, OTJIMYHbIE OT OuOMeTaHojia, OHOAdTaHONa, OMOAM3EN.
[TpousBogsATCs M3 HE NMILEBOIO ChIpbsl (OTPAOOTAHHBIE JKUPbl U PACTUTEIbHBIE
Macja, Onomacca A1epeBbEB U PACTEHUN).

BuotoniuBo BTOpoOro nmokosaenus (Secondgenerationbiofuels) sto:

a) OMOTOIUIMBO, TOyYEeHHOE M3 HEMUIIEBBIX CETbCKOXO3SIMCTBEHHBIX KYJIBTYP
(pamc, pBDKUK TOCEBHOM), PACTUTENBHBIX JIMTHUH- WM LEJUTI0JI030COIEPKaIIX
OTXO0/10B (OIMJIKH, COJIOMA, ITUILIEBBIE OTXO/IbI);

0) TOIUIMBO M3 PACTUTEIBHOIO WM JKUBOTHOTO CBIPbA, U3 IPOAYKTOB
KU3HEJESTEIbHOCTH OPraHU3MOB WJIM OPraHUYECKUX MTPOMBIIIIEHHBIX OTXO0/I0B;

B) )KUJIKOE€ MOTOpPHOE OHWOTOIUIMBO, NPEACTABIAIONIEe U3 Ccedsl CcMech
MOHOAJIKMIIBHBIX 3(DHUPOB KUPHBIX KUCIOT, OMOM3EIb MOTYyYatoT U3 TPUTIHIIEPHUIOB
(pexxe cBOOOMHBIX >KUPHBIX KHCJIOT) peakiuen nepesrepupuranuu (3TepupuKanim)
OJTHOATOMHBIMH CIUPTaMH (METAHOJI, STAHONI M Jp.), HICTOYHUKOM TPHUIIUIEPUIOB
MOTYT CITY>KUTb Pa3InYHbIE PACTUTEIIbHBIE MACIIA WU KUBOTHBIE KUPBI;

I) TOIUIMBO, MOJYYEHHOE pa3HbIMH METOJaMU MHPOJIM3a OUOMACCHl, WU
JIpyrue TOIUIMBA, OTJIMYHBIE OT OWOMeTaHojda, OuodTaHoNa, OuomU3ens.
[TpousBogsATCs M3 HE NMILEBOTO ChIphsl (OTPaOOTAHHBIE JKUPbI U PACTUTEIbHBIC
Macia, Onomacca AepeBbEB U PACTECHHIA).

BuoromiuBo Tperbero nmokosenus (thirdgenerationbiofuels) sto:

a) OMOTOTLTUBO, MOJIyY€HHOE u3 OromMacchl MUKPOBOJIOPOCIIEH,
HAKaTUIMBAIOIINX B c€0€ JIMIUIBI, HO TPEOYIOIMINX Pa3pyIICHHs KIETOK BOJIOPOCIIEH,
3aTe€M DOKCTPAKIMU JIAMUAOB W WX TpaHcHopMalmu B OHOAM3EILHOE TOILIMBO
(HamrpuMep, TyTeM (PepPMEHTATUBHOM PEAKIINU TIEPEITEPUPUKAIIIN );

0) TOIIMBO, TOJIyYEHHOE M3  BOJOPOCIEH, MEpPCHEeKTUBHOCTh  3TOTO
HaTpaBJICHUS Pa3BUTHS OMOTOILIMBHOM OTPACiM CBS3aHA CO CIHEIU(PHUKON COCTaBa
BOJIOPOCJIEH;

B) OMOTOIUTMBO, TIOJTYYCHHOE M3 HETHUIIEBBIX CEIIbCKOXO3IHCTBEHHBIX KYJIBTYP
(pamc, pBDKHUK TIOCEBHOM), PACTHTENBHBIX JIMTHUH- WIN IIEIUTFOJIO30COIEPIKAIIIX
OTXO/0B (OMUJIKH, COJIOMA, MUILIEBBIC OTXO/IbI);
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') TOIUIMBO, TOJYYEHHOE Pa3HBIMH METOJaMH TMHPOJM3a OWOMACCHI, WU
JIpyrue TOIUIMBA, OTJIMYHBIE OT OWOMeTaHojla, OWOATaHONA, OWOJHM3eIs,
TIPOM3BOJISITCS M3 HE TIUIIICBOTO CHIPBS (OTPa0OTaHHBIC KHUPHI M PACTUTEIBHBIC Maca,
OoromMacca JIepeBbEB U PACTCHHIA ).

BuoroniuBo yerBepToro nokoaenusn (fourthgenerationbiofuels) sto:

a) TOIUIMBO, TMOJMYYEHHOE W3  BOJOPOCTCH, TMEPCIEeKTUBHOCTh  3TOTO
HAIMpaBJICHUS Pa3BUTHS OMOTOIUIMBHOM OTpPAcCiiv CBsi3aHA CO CIEIU(HKON COCTaBa
BOJIOPOCJIEH;

0) OMOTOILTHBO, MOJTy4YEHHOE u3 OMOMaCChI MHUKPOBOIOPOCIIEH,
HaKaIJIMBAIOLIMX B ce0e JUMUABI, HO TPEOYIOUMX pa3pyllIeHHs KIETOK BOJOPOCIEH,
3aTeM DSKCTPaKIMK JHUMHAIOB M WX TpaHchopMalvd B OHOIU3ENHbHOE TOILIHMBO
(HarrpuMep, myTeM (PEPMEHTATUBHOM PEAKIIMU NIEPEITEPUPUKALIIN);

B) MUKPOOPTaHU3MbI, IPOU3BO/ISIINE TOTLIHBO;

r) OMOTOIUIMBO, TMOJYYEHHOE TMpPH TOMOIIM T'€HHOMOAM(DHUIIMPOBAHHBIX
MHUKpPOBOJIOPOCIIEH, CEKPELUPYIOIUX B Cpely ajKaHbl (OCHOBHBIE KOMIIOHEHTHI
MOTOPHOTI'O TOILJIMBA), IPY 3TOM HE TpeOyeTcs pa3pyllieHHs KJIETOK BOJAOPOCIIEH.

Buosranoa (bioethanol) sro:

a) OOBIYHBII 3TaHOJ, MOJMy4yaeMblii B Mpolecce NepepaboTKH PacTUTEIbHOTO
CBIPbsI /I UCMOJIBb30BAHUS B KAUE€CTBE OMOTOIUINBA;

0) ognoatoMublii cnupt ¢ ¢dopmynoir C2HSOH (smnmpuyeckas ¢opmyna
C2H60), pammonanshas (opmyna: CH3-CH2-OH, a66pesuarypa EtOH, BTOpOi
IIPEJICTABUTENH TOMOJIOTUYECKOTO psifia OJHOATOMHBIX CIIMPTOB, IPH CTaHIAPTHBIX
YCJIOBUSIX JIETy4asi, Toproyasi, 0ecliBeTHasl PO3pavHasi )KUJAKOCTb;

B) 9TaHOJI, MOJIy4yaeMblil B Ipolecce nepepaboTKH pacTUTEIBHOTO ChIPbs AJIS
UCIOJIb30BAHUS B KAU€CTBE OMOTOIIINBA;

r) OMOTOIUIMBO, TOJYYEHHOE TMpPH TOMOILIM T'€HHOMOAU(DPUIIMPOBAHHBIX
MUKPOBOJIOPOCIIEH, CEKPELUUPYIOIIMX B CpeAy ajikaHbl (OCHOBHBIE KOMIIOHEHTHI
MOTOPHOTO TOTUTMBA), TIPX 3TOM He TpeOyeTcs pa3pyIieHHsI KJIETOK BOJIOPOCIIEH.

3 buoreorexHoJiorusi

Buonpenaparsl (0oprba ¢ MeTaHOM B yroJIbHBIX IaxTax) (biopreparations)
3TO:

a) mpermaparbl, JEHCTBHE KOTOPBIX  HANpaBJI€HO Ha  KCIOJIb30BAHUE
METAaHOKHUCIISIOIMX OaKTepHid JUI CHIKEHHSI KOHIIEHTpAIlMd METaHa B YrOJbHBIX
IIacTax M BIPaOOTaHHBIX MPOCTPAHCTBAX;

0) mpemaparbl Ha OCHOBE a0 PIITEHBIX
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XEMOJIUTOTPOPHBIXMUKPOOPTaHU3MOB, OKHCIISIFOIIMX 3aKUCHOE JKEJe30, HIEMEHTHYIO
Cepy U €€ BOCCTAaHOBJICHHBIC COCIMHCHHUS, B TOM YHCJIE MHOYKECTBO CYJIb(MHUIHBIX
MHUHEPAJIOB, JIJIsl U3BJICUEHHS OJIATOPOTHBIX METAJUIOB WJIH BBINIEIAYMBAHUS [IBETHBIX
METAJIOB U3 TOPHBIX IMOPOJ, Py, MPOIYKTOB MX oOoramieHus (KOHIIEHTPATOB) U
OTXO0JI0OB FOpHONEpepadaThIBAIOIICH TPOMBIIIIICHHOCTH;

B) CPE/ICTBA, TIOJIYYCHHBIE METOJAOM OHOTEXHOJOTHUH  (OHMOJIOTHIECKOTO
MPOUCXOXKIICHHS), TIPEHA3HAUYCHHBIC JIST TUArHOCTUKU, MPOQUIAKTHKH U JICYCHUS
WHQPEKIIMOHHBIX ~ OOJ€3HEW JKUBOTHBIX W JIFOCH, a TakKe IOBBIIICHUS
MPOTYKTUBHOCTH KUBOTHBIX;

I) mpenaparbl Ha OCHOBE YTJICBOJOPOIOKUCISIONIMX W METaHOOPa3yIOIINX
MUKPOOPTaHU3MOB HE(TSHOIO IJIacTa, aKTHBAIMA TCOXUMHUYECKOW JIEeATEIbHOCTU
KOTOPBIX MPOUCXOIUT MyTeM HArHETaHWs OKHUCIUTENEH (B BHUIE KUCIOPOJa BO3AyXa
WIM TEPEeKUCH BOJOpOJa) U colied azota u ¢ochopa B IJIACT AJsl YBEIMUCHUS
BTOPUYHOMN JOOBIYM HEPTH.

Buonpenaparsl (BoinenaunBanue Metauio) (biopreparations) sro:

1) Iperapathl, JI€HCTBUE KOTOPBIX HANpaBIEHO HAa  HCIHOJIb30BaHHE
METAHOKUCIISIOIMX OakTepuil [l CHM)KEHUsS] KOHLIEHTpAllMM METaHa B YrOJbHBIX
TUIACTaxX M BBIPAOOTAHHBIX MPOCTPAHCTBAX;

€) mpenaparbl Ha OCHOBE Al I0(PUIIbHBIX XEMOJIUTOTPO(PHBIX
MHUKPOOPTaHU3MOB, OKHCIISIFOIIMX 3aKHCHOE KeNe30, OSJIEMEHTHYIO Cepy U ee
BOCCTAHOBIICHHBIE COCTMHEHUS, B TOM YHUCIIE MHOXKECTBO CYIb()DUIHBIX MHUHEPAIIOB,
JUIS U3BJICYCHUS OJIaropOJIHBIX METAJUIOB WJIM BBIIIEIAYMBAHUS IIBETHBIX METAJIJIOB
U3 TOPHBIX MOPOJ, PYyH, MPOAYKTOB HX oOorameHust (KOHLUEHTPATOB) M OTXOJOB
ropHoIepepadaThIBaIOLIECH TPOMBIIIIIEHHOCTH;

K)CPE/ICTBA, TIOJTYYCHHbIE METOJOM OHOTEXHOJOTUH  (OMOJIOTHYECKOTO
MPOMCXOXKICHHS), TIPEAHA3HAUYCHHBIE I TUArHOCTUKH, MPOMUIAKTHKN U JICUYCHUS
WHQEKIIMOHHBIX  OONe3Hel KMBOTHBIX W JIIOACH, a TaKke TIOBBIIICHUS
MPOTYKTUBHOCTH KUBOTHBIX;

3) mpemnaparbl Ha OCHOBE YTJIEBOJIOPOJOKUCISIONIMX U METaHOOpPa3yroIuX
MHUKPOOPTraHU3MOB HE(PTSHOrO IUIACTA, AKTHBALUS T€OXUMHUYECKOH NeSTeTbHOCTU
KOTOPBIX NMPOUCXOIUT MMyTeM HArHETaHWs OKHUCIUTENEH (B BUIE KUCIOpPOJa BO3AyXa
WIM TIEpeKUCH BOJOpoJa) M cosed a3ota u (ocdopa B miact i yBEIMUYESHHUS
BTOPUYHOMN JOOBIYM HE(DTH.

Buonpenaparsl (o0eccepuBanue yriei) (biopreparations) sro:

a) mpernaparbl, JEHCTBHE KOTOPBIX  HANpaBJI€HO Ha  KCIOJIb30BAHUE
METAaHOKHUCIISIFOLIMX OaKTepHid JUI CHIIKEHHSI KOHIIGHTpAIMH METaHa B YrOJbHBIX
IIacTax M BeIPaOOTaHHBIX MPOCTPAHCTBAX;
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0) mpenapaTbl Ha OCHOBE a0 (QUITbHBIX XEMOJUTOTPO(HBIX
MHUKPOOPTraHU3MOB, OKHCJISIFOIIMX 3aKHUCHOE IKEJIe30, JSJIEMEHTHYIO Cepy U €€
BOCCTAHOBJICHHBIE COEJIMHEHUS, B TOM YHUCIIE MHOXKECTBO CYJIb()UIHBIX MUHEPAJIOB,
JUISL N3BJIEUEHUSI OJIArOPOJIHBIX METAIJIOB WJIM BBIIIEIAYMBAHUS [[BETHBIX METAIJIOB
U3 TOPHBIX MOpOJ, Py, MPOJYKTOB MX OOOrameHus (KOHLIEHTPATOB) M OTXOZOB
ropHOIepepadaThIBAIOLIEH TPOMBIILIEHHOCTH;

B) CPE/ICTBA, TIOJIYYCHHBIE METOJAOM OHOTEXHOJOTUH  (OHMOJIOTHIECKOTO
MPOUCXOXKIICHHS), TIPEAHA3HAUYCHHBIC JIS1 TUArHOCTUKH, MPOMUIAKTUKN U JICUYCHUS
UHQEKIMOHHBIX OONIe3HEW KMBOTHBIX U JIIOACW, a TakkKe IOBBILLECHUSA
HPOTYKTUBHOCTH XHUBOTHBIX;

) IpenapaTtl Ha OCHOBE THOHOBBIX OaKTepHil, CHOCOOHBIX YIAJIATh
CepocoiepKaIIie COETUHEHUS U3 YIJIEH.

Buonpenaparbl (noBellicHHe HedTeoTnaun 1uiactoB) (biopreparations)
3TO:

a) mpernapaTbl Ha OCHOBE YIJICBOJIOPOJOKUCIISIONIMX W METaHOOPa3yIOIIUX
MUKPOOPTaHU3MOB HE(TSHOIO IJIacTa, aKTHBAIMA TCOXUMHUYECKOW NeATEIbHOCTH
KOTOPBIX MTPOUCXOJIUT IyTeM HArHETaHWs OKUCIUTENEeH (B BHUJIE KUCIOPO/a BO3IyXa
WIM TEPEeKUCH BOJOpOJaa) U colied azota u ¢dochopa B IJIACT AJsl YBEIMUYEHUS
BTOPUYHOMN OOBIYM HE(DTH.

0) npenaparbl Ha OCHOBE a0 (PUILHBIX XEMOJIUTOTPO(PHBIX
MHUKPOOPTAaHU3MOB, OKHCIISIFOIIMX 3aKHUCHOE KeNe30, DJIEMEHTHYIO Ccepy U ee
BOCCTAHOBJICHHBIE COCMHEHUS, B TOM YHUCIIE MHOXECTBO CYIb(UIHBIX MUHEPAJIOB,
JUIS U3BJICYCHUS OJIArOpOJIHBIX METAJUIOB WJIM BBIIIEIAYMBAHUS IIBETHBIX METAJIOB
U3 TOPHBIX TIOPOJ, PY[, MPOIYKTOB WX oOOoramieHus (KOHIIEHTPATOB) M OTXOIOB
ropHOnepepadaThIBAIOIICH IPOMBIIUIEHHOCTH;

B) CPEJICTBA, TIOJyYEHHbIE METOJIOM OHOTEXHOJOTUU (OMOJOTrHYECKOrO
MIPOUCXOXKIICHHSI), TIPETHA3HAYCHHBIC IS TUATHOCTUKH, MPO(PHUIAKTHKN U JICUCHHUS
WHQPEKIIMOHHBIX ~ OOJI€3HEW JKUBOTHBIX W JIFOACH, a TakkKe IOBBIIICHUS
MPOAYKTUBHOCTH KUBOTHBIX;

) mpernapaTthl HAa OCHOBE THOHOBBIX OaKTepui, CHOCOOHBIX YyHAJATh
cepocoJiep KaIiie COeIMHEHUS U3 yriei.

4 IlpuponooxpaHHbie OMOTEXHOJIOTHH

Buomonutopunr (biomonitoring) sro:

a) TepPCIEeKTUBHOE HaIpaBIICHUE 9KOJIOTHIECKOTO MOHHUTOPHUHT,
OCOOCHHOCTBIO OMOMOHHMTOPHHIA SIBJISICTCS TO, YTO KOHTPOJMUPYIOTCS HE CaMu I10
ce0Oe MmokasaTeNy KauecTBa KOMIIOHEHTOB CPEJibl, & OTKJIMK OMOTHI HA KAUYECTBO CPE/IbI
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U €r0 U3MEHEHHS,

0) MOHUTOpUHIOBbIE  HaOmioneHust 3a  coctossHueM OC  0XBaThIBAOT
HAOJIOZICHNS 32 U3MEHEHHEM HE TOJbKO aOMOTUYECKOW COCTaBISIONICH Onocdepsl,
HO M OTBETHOM peakiueit e€ OMOTUYECKOro KOMIIOHEHTa, YTO OINpeNeNsieT MUPOKUiA
CHEKTP METOAOB M MNPUEMOB HCCICIOBAHUM, HCIONB3YEMbIX TMPU TPOBEIACHUN
HKOJIOTMYECKOTO MOHUTOPUHTA;

B) IOCTOSTHHBIM KOHTPOJIb, BKJIFOUAIOIIUNA KaK METOJbl OMOMHANKAIINH, TaK U
OMOTECTUPOBAHMS, 338 COCTOSHHUEM SKOCHUCTEM MO OHOJIOTMYECKHM MapaMeTpam
COIJIaCHO 3apaHee pa3pabOTaHHOM M YETKO OCYIIECTBIISIEMOM MporpaMMme MOJIEBbIX U
7a00paTOPHBIX MCCIEIOBAHUM, MPU KOTOPHIX MPOBOIUTCS TAKXKE KOJIMUYECTBEHHOE
M3MEpPEHUE MOKa3aTeNe;

T) CIICKEHUE 3a PEAKIMEH JKHUBBIX OPraHW3MOB Ha 3arps3HEHHUE OKPY Karoleh
cpeapl.

Buonpenaparsl (OnoaecTpykropsikceHoOnoTHKOB) (biopreparations) sro:

1) IpenapaThbl Ha OCHOBE aruI0(pUIIbHBIX XEMOJIUTOTPO(HBIX
MHUKPOOPTraHU3MOB, OKHCJSIFOIIMX 3aKUCHOE JKENe30, 3JIEMEHTHYI0 Cepy U €€
BOCCTAHOBJICHHBIE COCMHEHHUS, B TOM YHUCIIE MHOXECTBO CYJIb(UIHBIX MUHEPAJIOB,
JUTSL W3BJICUCHUSI OJIAarOPOIHBIX METAJIOB WM BBIIIEIAYMBAHUS I[BETHBIX METAIJIOB
U3 TOPHBIX TOPOJA, Py, MPOJYKTOB MX oOOoraiieHus (KOHIIEHTPATOB) U OTXOJOB
ropHoIepepadaThIBAIOIICH MPOMBIIIIICHHOCTH;

€) CpeICTBa, TOJYyYEHHBIE METOJIOM OHOTEXHOJOTUU (OMOJOTrHYECKOro
MIPOUCXOXKICHHUSI), TIPETHA3HAYCHHBIC /ISl TUATHOCTUKU, MPOPUIAKTUKU U JICYCHUS
WHQPEKIIMOHHBIX  OOJEe3HEeW JKUBOTHBIX W JIIOAEH, a TakkKe TOBBIIICHUS
MPOAYKTUBHOCTH KUBOTHBIX;

K)IperapaThl Ha OCHOBE THOHOBBIX OaKTepuid, CHOCOOHBIX YAAATH
CEepOCOoiepkKAIIUE COCTUHEHUS U3 YIIIEH;

3) mpemapaTtbl Ha OCHOBE MHKPOOPTaHM3MOB, CIIOCOOHBIX OHOpasiaraTh
pa3uvHbIe BHIBI KCEHOOMOTHKOB, & TAaKXKE OpPraHMYECKHE OTXOJbI 0 Oe30MmacHBIX
JUISL OKPYKAIOIEH Cpeibl KOMIIOHEHTOB.

Buopemenunamnus (bioremediation) sro:

a) TEXHOJIOTHS yAaleHUsI TPUMEce OpraHnueCcKOl U HEOPraHUYECKON Cepbl
U3 KaMEHHOTO0 yrisl W HePTH C TOMOIIbI0 OakTepuid M TOYBEHHBIX
MUKPOOPTaHU3MOB;

0) KOMITJIEKC METOJOB OYHCTKH C HCIIOJB30BAaHHEM METab0INYECKOTO
NOTEHIMaaa OMOJIOTUYECKUX OOBEKTOB — PaCTEHUH, rpHO0OB, HACEKOMBIX, YEpBEH U
JIPYTUX OPTaHU3MOB;

B) TEXHOJIOTUS BBIpALIMBAHUS PACTEHUN O€3 MOYBBI BO BIAKHOM BO3IIyXe
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[pU NEPUOANYECKOM OMPBHICKUBAHUU UX KOPHEH MUTATEIIbHBIM PACTBOPOM.

I') KOMIUIEKC METOJOB OYUCTKM BOJI, TPYHTOB U aTtMochepsl C
UCIIOJIb30BAaHUEM METa0O0JIMYECKOro IMOTEHIMana OUOJIOTHYeCKUX OOBEKTOB —
pacTeHui, TpudOB, HACEKOMBIX, YEPBE, MUKPOOPTaHU3MOB;

JInarHocTHKYMbI (KapaHTHHHBIC 00BeKThI) (diagnosticum) sto:

a) OCHOBHOM TEPMHH, OIHCHIBAIOIINN WCIIOJIb30BAaHUE OMOJOTHUECKHUX
CUCTEM TSI TpaHC(OopMaIui OJHOTO COCTUHEHUS B JAPYroe, IPUMEPOM SIBIISICTCS
nepepaboTKa OPraHUYECKUX OTXOJ0B MM CTOYHBIX BOJ MHKPOOPTaHH3MaMU JIJIS
TIOJIYYCHUS METaHa;

0) MEeTOJ Ompe/eeHUs] KaueCTBa OKpYKaloUeh Cpelbl C HCIOIb30BaHUEM
JKUBBIX OPTaHW3MOB, OIICHKA CTCIICHH TOKCUYHOCTH BO3JICHCTBHS (DHU3HUCCKHUX,
XUMUYECKAX M OHOJIOTHUECKHX (DAKTOPOB CPEIIbI, MOTEHIIMATBHO OMACHBIX IS
YKUBBIX OPTaHU3MOB JJAHHOW SKOCHCTEMBI;

B) HA0Op pPEaKTHUBOB, MAaTEPUAIOB U ITAJIOHOB CPAaBHEHMS, HEOOXOIUMBIX
JUTSL TIPOBEICHUST MOJICKYJIIPHOM TUATHOCTHKHU OMOJIOTHYECKUX 0OBEKTOB;

') IMarHOCTUKYMbI, OPUCHTHPOBAaHHBIC HAa BBISABJICHHWE MOTCHIIMATHHO
OMMAaCHBIX W KapaHTUHHBIX OOBEKTOB COTJIAaCHO akTyainsbHOoMy IlepeduHro
KapaHTUHHBIX OOBEKTOB, YTBEPKICHHOMY IPUKAa30M MUHHCTEPCTBA CEIIBCKOTO
xo3siictBa Poccun.

5 JlecHast OMOTEXHOJIOTUS

Be3BupycHblii mocagounbliii MaTepuad (virustestedstemcuttings) sro:

a) pelKue W WCYE3AI0lMe BUIBI JIECHBIX JPEBECHBIX M TPaBSIHUCTHIX
pacTeHui, HeOOXOAUMBIC JIJIsi CO3/IaHUS PE3EPBATOB PEAKUX U MCUE3AIOIINX BUIOB
JICCHBIX APEBECHBIX M TPABSIHUCTHIX PACTCHHUIA,

0) KyJIbTypa aluKaJIbHBIX MEPUCTEM;

B) pacTE€HHUs, TIIOJY4YEHHbIC TIPM  TIOMOIIM  METOJOB  KIJIOHAJIHLHOTO
MUKPOPa3MHOKCHHUS;

r) mpermapaThl Ha  OCHOBE  DHTOMONATOTEHHBIX  MHUKPOOPTAaHWU3MOB,
PHTOMO(AroB WM BHUPYCOB, MPU3BAHHBIE OTPAHUYHUTH YHCICHHOCTh BPEIHBIX
JIECHBIX HACEKOMBIX, 3alllUTUTh pACTeHUs OT OOJIe3HEM ©  COXPaHUTH
OMOJIOTMYECKOe Pa3HOOOpa3Ue JIECHBIX DIKOCUCTEM.

Buoaornueckue cpeacrea 3AIIUTBI Jeca
(biologicalforestprotectionproducts) sro:

a) IPOJYKT, COJCPIKAIIUN KUBbIE MHUKPOOPTaHM3MBI WM DHTOMO]ArH,
IMPOU3BCACHHLIC JJIA 3allIUTHI JIECOB OoT BPCAHBIX OpraHnu3mMoB B
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OMOTEXHOJIOTHUECKHX Ja00paTOPHUAX U HE MOICKAINE KOMMEPITUaTN3allnu;

0)mpemapaTel Ha  OCHOBE  OJHTOMONATOICHHBIX  MHKPOOPTaHHU3MOB,
SHTOMO(AroB WM BHPYCOB, NMPU3BAHHBIC OTPAaHUYHMTH YHCICHHOCTH BPEIHBIX
JCCHBIX HACEKOMBIX, 3alllUTUTh PACTCHUS OT OOJIe3HEH ©  COXPaHUTH
OMOJIOTMYECKOE Pa3HOOOpa3Ue JIECHBIX YKOCUCTEM;

B) KOMIUIEKC METOJOB OYHUCTKH BOJ, TPYHTOB U artMochepsl C
HCIIOJIB30BaHUEM METa00JMUECKOr0 MOTCHIIMAIa OMOJIOTHYECKHX 00BEKTOB;

') HCTIOJIb30BAaHUE  JKUBBIE  OpPTaHU3MBI  (HACEKOMBIX-PHTOMO(DAros,
Napa3suTOB M XHIIHUKOB) M HSHTOMOIIATOICHHBIC MHKPOOPTaHHM3MBI (BHUPYCHI,
MHUKOILIa3Mbl,  OaKTepHUH,  aKTHUHOMHIICTH, = MHKPOCKONHYECKHE  TPHUOBI,
pocTenime).

I'eneTnueckasi macnoprusanms (cepTudukanus CeMsH; MPOUCXOXKICHHE
JpeBecHHbI) (genotyping) sTo:

a) OMOXMMHYECKOE MpEBpaAlEHUE MNPOAYKTOB Pa3JIOKEHHUS OPraHUYECKUX
OCTaTKOB B TyMyC MpU Yy4YaCTUM MHUKPOOPTraHM3MOB, BIAru M KUCJIOpOJa
aTMoc(hephI;

0) moylyueHrUe FeHETUYECKU JETEPMUHUPOBAHHBIX (MHAWBUYATbHBIX W/WIH
IPYNIOBBIX)  XapaKTEPUCTHK €  MNOMOUIBI0  MOP(}OJIOTrMYECKUX  W/WUIu
MOJIEKYJIIPHBIX MapKEPOB;

B) TEXHOJIOTUS YAAJICHUS IPUMECEN OPTraHMYECKOW U HEOPTraHUYECKOM Cephbl
U3 KAaMEHHOro yrig W HepTH C TOMOIIbI0 OakTepuil M MOYBEHHBIX
MUKpPOOPTaHU3MOB;

I') TEHETUYECKAsI nacrnopTu3anus, oOecrnieunBaromias pouenypy
cepTu(UKAUM CEeMSH U METOJUYECKYI0 0a3zy il OCYLIECTBIIEHUSI KOHTPOJIS
3aKOHHOCTHU ITPOUCXO0KJICHHSI IPEBECHHBI.

JnarnocTukymbl (putonarorensl Jieca) (diagnosticum) sro:

a) HabOp PEakTUBOB, MAaTEPUAJIOB M DTAJIOHOB CPAaBHEHUS, HEOOXOJIUMBIX
JUTsl TIpoBeAieHUs uaeHTudukanuu u quddepeHnnanuu OMoJIOTHIECKUX 00HEKTOB,
B TOM 4YHCJI€ Ha BBIABICHHE Yy HUX TEHETUYECKH JIETEPMUHHUPOBAHHBIX
HKOHOMHUYECKH 3HAYUMBIX CEJIEKIIMOHHBIX MMPU3HAKOB,;

0) Ha0Op PEaKTHUBOB, MAaTEPHAIIOB M JTAJIOHOB CPAaBHEHHUS, HEOOXOIMMBIX
JUISL  TIPOBEICHHMS  MOJIEKYJIIPHOM  JTUArHOCTUKM  BO30yauTenei  OoJe3Hen
TUAPOOHOHTOB;

B) HA0Op PEAaKTHBOB, MATEPUAJIOB M 3TAJOHOB CPABHEHMS, HEOOXOIUMBIX
JUTSI TIPOBEICHUST MOJICKYJIIPHOM TUarHOCTHKY OMOJIOTUYECKUX 00BEKTOB;

I') IMaTHOCTHUKYMbI, OPHUCHTUPOBAHHBIE HA BBISBICHUE BO30YIUTENCH
OoJe3Hel neca.
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MouJiekyJsipHasi TMarHocTuka (PUTOCAHUTAPHOE COCTOSTHUE MUTOMHUKOB
u JtecoHacaxaeHui) (moleculardiagnostic) sro:

a) TMarHOCTHKA, HANpaBJICHHAas Ha MOHHUTOPUHT  (PUTOCAHUTAPHOTO
COCTOSIHVSI TUTOMHUKOB ¥ JISCOHACAXKICHUIA;

0) TMarHoCTHKa Ha TEHHOM YpPOBHE;

B) U3MEpPEHUE J€30KCUPUOOHYKIIEMHOBOM KHCJIOTBI (AHK),
pubonykiennoBoit kucioTel (PHK), OenkoB wiam Apyrux MeTaOONMMTOB s
OOHapy>KEHHSI ONpPENCICHHBIX TEHOTUIIOB, MYTAallMA WIH OHOXUMUYECKUX
U3MEHEHUH, KOTOpBIE MOTYT OBITH CBS3aHBI C OMNPEACICHHBIMH COCTOSHUSIMHU
3JIOPOBBS WIIH 3a00JIEBAHUSIMU;

r) o0cie10BaHusl, TMO3BOJIAIONIMKM BBISIBUTh WH(EKIMU, MyTallid TE€HOB,
BBI3BIBAIOIINX ITaTOJIOTHIO, @ TAKKE OICHUTh PHCK Pa3BUTHS HACICIACTBEHHBIX
3a00J1eBaHUM.

HoBble ¢opmbl (jiecooOpasyromiue Mopojbl) JepeBbeB € 3aJaHHbIMU
npusHakamu (newtreeformwithgivenproperty) sro:

a) GopMBI  JIeCOOOpa3yIIIMX IOPOJI JACPEBbEB, HE BCTpEUAIOIIHECS B
€CTECTBEHHBIX YCIOBUSAX OOWTaHHS U OO0JaJArONIMEe OJHUM WM HECKOJIbKHUMHU
OTJINYUTEIIBHBIMU TTPU3HAKAMU;

0) co3manue OMOTEXHOJIOTMYECKHX (opM  JepeBbeB €  3aJaHHBIMU
MIpU3HAKAMU;

B) OMOTEXHOJIOTUM, HAINpaBJIEHHbIE HA CO3JaHHWE HOBBIX (POpPM JIECHBIX
MOPOJI C 33IaHHBIMU TTPU3HAKAMU;

I') KJIOHAJIbHOEMUKPOPA3MHOKEHUE TEHETUUECKH IIEHHBIX (DOPM JIEPEBHEB C
1[EJIbI0 OBICTPOTO BHIBEJICHUSI HA PHIHOK HOBEHIIIMX CEJIEKITMOHHBIX JOCTHKECHUN U
MOBBINICHUS Ka4eCTBa MOCaJ0YHOT0 MaTepHuaia.

Ouenka omopa3Hoo0pasusi JecHbIX Hacaxaenuii (biodiversityvalue) sro:

a) 00JacTh HayKH, MOJyYMBIIAs B TMOCICIHUE JECITHUICTUS WHTCHCHUBHOE
pa3BUTHE BO BCEM MHpE B CBS3M C MPU3HAHUEM pOJIM JIECOB Kak HauOoiiee
3G ()EKTUBHON CHUCTEMBI, CIIOCOOHOW CHEpPKMBaTh HETATUBHBIE TMPOIECCHl B
ounocdepe 1 0beceunTh yCTOMYUBOCTD CPENIbl OOMTAHUS YEIOBEKa,;

0) TecTUpOBaHUE OIEHOK OMOpa3HO0Opa3usl IECHBIX HACAKICHUMN, N3yUCHUE
BO3MOXKHOCTEH WX TPUMCHCHHS JUIsl pEIICHHWS 3a7ad  MOHHTOPHUHTA |
WHBEHTAPHU3AINH JICCOB;

B) MPOLIECC ~ YCTAHOBJICHUs]  OWMOJOTUYECKOTO  pa3HOOOpazusi  JIECHBIX
HACaXJICHUH MOCPEICTBOM METOJIOB aHAJIN3a MX HYKJIEMHOBBIX KUCJIOT (T€eHOMHON
JAHK);

') OlICHKa OMOpa3HOOOpa3usi, KOTOpash CKJIAJbIBACTCI U3 OIICHOK €ro
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HKOCHCTEMHOTO, BUIOBOTO U CTPYKTYPHOTO pa3HOOOpa3usl.
6 MoJieky/asipHasi OMOTEXHOJIOT S

Buoundopmanuonnsiii anaau3 (bioinformaticanalysis) sto:

a) COBOKYITHOCTh ~METOJIOB W TMOJXOAOB, BKIIOUAIOIUX B  ceOs:
MaTeMaTHYeCKUe METOJbl KOMITBPIOTEPHOTO aHajin3a B CPABHUTEIBHON T€HOMHKE
(renomHass OwomH(pOpMaTHKA).pa3pabOTKy aNTOPUTMOB H  TPOTPAMM IS
NpeacKa3aHusi MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOIUMEPOB (CTPYKTypHas
ononHpopMaTHKa);

0) BBISIBJICHUSI OTAEJIBHBIX T'€HOB U TE€HHBIX MOJAYJeH ¢ H3MEHEHHOH
IKCIIPECCUEH, a TAK)KE KIIACTEPU3AIINIO TeHOB,

B) HCCTICIOBAaHUE  CTpATeTWd,  COOTBETCTBYIOUIMX  BBIYMCIUTEIHHBIX
METOJOJIOTUM, a Takke oOuiee ynpaBieHUE HMHPOPMALMOHHON CIOKHOCTH
OMOJOTUYECKHX CUCTEM;

) aHaau3 OuoJIorTMYecKo WHGOpMaluu € NPUMEHEHHEM MHTEHCUBHBIX
BBIUMCIUTENBHBIX METOAOB, HAllCJICHHbI Ha IOHUMaHHE OHOJOTHYECKHUX
IIPOLIECCOB.

Buokoanexkuuu (Mukpoopranusmsr; pacterus) (biocollection) sro:

a) XpaHEHUE JKUBBIX OHOJOTMYECKUX OOBEKTOB C  BO3MOYKHOCTBIO
BOCCTaHOBJICHUS MX OMOJIOTMUECKUX (DYHKIIMI Hoce pa3MOpaKkuBaHUS;

0) 6a3a NaHHBIX HYKJIEOTHUJIHBIX IOCJIEI0BATEILHOCTEH T'€HOMOB BHPYCOB,
MUKPOOPTraHU3MOB, PaCTEHUH, )KUBOTHBIX, ITUL], THAPOOUOHTOB;

B) XpaHWJINILA, OOECHEeUMBAIOIINE JIUTEIbHOE XPAaHEHHE W pealln3aluio
BHUPYCOB, MUKPOOPTaHU3MOB, PACTEHUM, )KUBOTHBIX, IITHLL, THIPOOUOHTOB;

I') ICKYCCTBEHHO CO3JaHHBIE U COXPAHSAEMbIE€ KOJUIEKIUHU KU3HECTIOCOOHBIX
HITaMMOB OakTepui, TrpubOB, APOAOKEH, MUKPOBOJOPOCIEH, COPTOB PaCTEHUH,
NPU3BAHHbIE OOECHEYUTh COXpaHEHUE OMOpa3HOOOpa3usi, B TOM YHCIE MPHU
IIPOBEICHUH CKPUHMHTIA.

I'enb6anku (BUPYCHI; MHKPOOPTaHW3MbI; PACTCHMS, JKUBOTHBIC, ITHIIbI,
ruapoononTsl) (genebank):

a) XpaHEHHWE OKUBBIX OMOJIOTHYECKHX OOBEKTOB C  BO3MOXKHOCTBIO
BOCCTAHOBIICHHS UX OMOJOTMYECKUX (DYHKIIHMI MOCTIE Pa3sMOPaKUBAHUS,

0) 6a3a JaHHBIX HYKJICOTHIHBIX IOCIECIOBATEIBHOCTEH T'€HOMOB BHPYCOB,
MHUKPOOPIaHU3MOB, PACTEHUH, JKUBOTHBIX, IITHII, THAPOOUOHTOB,;

B) XpaHUIIMIIA, OOCCIEeUYHBAIOIINE JIUTEIHOE XPaHEHHUE M PeaTH3alhio
BHPYCOB, MUKPOOPTaHU3MOB, PACTEHHUH, )KMBOTHBIX, ITHII, THAPOOHOHTOB;
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') ICKyCCTBEHHO CO3JaHHBIC U COXPAHSEMbIE KOJUICKITUU KU3HECTIOCOOHBIX
HITaMMOB OakTepui, TrpuboOB, APOAOKEH, MUKPOBOAOPOCIEH, COPTOB pPACTEHUN,
MPU3BAHHBIE OOECIEYUTh COXpaHEHUE OMOpa3HOOOpas3usi, B TOM YHCIE MPHU
MPOBEICHUH CKPUHHHTA.

I'eHeTMyecKkuii CKPUHUHI (MIEPCIEKTUBHBIE IITAMMBbI TPOMBIIUICHHBIX
MHUKPOOPTaHU3MOB, PACTCHUS, JKUBOTHBIC, TUAPOOMOHTEI) (geneticscreening) sto:

MeTton, TO3BONAIOMMN HUACHTHPHUIMPOBATh EAMHUYHBIA OUOIOTUYECKUIN
OOBEKT B IENSIX OOHApYyKEHUS HCKOMOIO CpeAu MHOXKECTBa MOJOOHBIX Ha
OCHOBAHUHU Pa3JIMUUM B X HYKJIECHHOBBIX KHcioTax (renomuoi JJTHK).

I'enernueckasi macnopruszanus (B pamkax HIJI) (genotyping) sto:
['eneTnueckas macnopTu3alusi, B TOM YHUCJIE€ BKJIIOYAIOINIAs HUCIOJIb30BAHUE
METOJI0OB ITOJTHOTEHOMHOI'0 U METar€HOMHOTOCEKBEHUPOBAHUS.

JAMarHocTUKYMbl  (TEHOTUIIUPOBAaHHE  OUOJIOTHYECKUX  OOBEKTOB)
(diagnosticum) sro:

Habop peakTuBOB, MaTepraaoB U 3TAJIOHOB CPABHEHUS, HEOOXOAUMBIX IS
npoBeneHus] uAeHTUGUKaMu U auddepeHnuanuu OuoJIOrH4eckux OOBEKTOB, B
TOM 4YHCIIE Ha BBIBICHHME Yy HHUX TEHETHYECKH JETEePMHUHUPOBAHHBIX
YKOHOMUYECKHU 3HAUMMBIX CEJICKIIMOHHBIX TPU3HAKOB.

Kpno6anku (BUpYyChl; MHUKPOOPTaHM3MBI; PACTEHUS; >KMBOTHBIC; MTHIIBL;
rupoononThI) (Cryobank) sro:

a) KOMIUIEKC ~ oOopyJoBaHusi Juisi  oOecrieueHuss  KPUOKOHCEPBAIIUH,
JUTUTEIIbHOTO XPaHEHUs M peain3alluu OMOJIOTMYEeCKUX OOBEKTOB, a TaKKe IS
KpUOOHOIOTUYECKUX UCCIIEI0BATEIBCKUX PadOT;

0) HU3KOTEMITEpaTypHOE XpaHEHUE KUBBIX OHOJIOTHYECKUX OOBEKTOB C
BO3MOXXHOCTBIO ~ BOCCTAHOBJICHMSI HMX  OHMOJIOTHYECKMX  (YHKIIUH  1ociie
pa3sMopakMBaHUS;

B) 0a3a JTaHHBIX HYKJICOTHUIHBIX MOCJIEIOBATEIHLHOCTE T€HOMOB BHUPYCOB,
MHUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX, IITUII, THIPOOUOHTOB;

I') XpaHWININA,  O0ECIeUnBarONINe  KPUOKOHCEPBAIMIO,  JJIUTEIHLHOE
XpaHCHHE W pean3allii0 BUPYCOB, MUKPOOPTaHW3MOB, PAcTCHUH, >KHBOTHBIX,
NTULl, TUAPOOUOHTOB, a TaKXKe HEOOXOIUMBIX ISl KPUOOMOJIOTMYECKUX
UCCIIeIOBATEILCKUX PadoT.

Ha6ops1 pearentoB aias HUAJ (researchkit) sto:
COBOKYITHOCTh OPTaHUYECKHX U HEOPTAaHUYECKUX BEIIECTB U UX PACTBOPOB,
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HCIIOJIb3YCMBIX I MPOBCACHUSA OMOXMMHUYECKUX peaKuHﬁ B IIpOHCCCC HAYYHO-
I/ICCJ'IG,Z[OBaTCJIBCKOﬁ ACATCIIBHOCTH.

HayuHble wuccieI0BAaHUSI MW JKCIEPUMEHTAJILHbIE pa3padoTku B
oosactu OmorexHosorum  (scientificresearchanddevelopmentinbiotechnology,
R&D) sto:

UccnenoBanuss u pa3paboTKu B OOJACTH €CTECTBEHHBIX M TEXHUYECKUX
HayK, COIIPSKCHHBIX C IIOHATUCM «OUOTEXHOIOTHUS.

IIporpammuoe odecrneyeHnue (6brnounpopmaImOHHbIN aHaJIu3)
(bioinformaticsoftware) sro:

[IporpamMHOe obOecrnieueHre, HampaBiIeHHOE Ha O00pabOTKy, XpaHEHUE H
npeocTaBlieHue ONOIOTHIECKON HHPOPMAITHH.

®epmenthl (succrnenoanunii) (enzymes for molecular biology research)
3TO.

prnna OEJIKOBBIX KaTaJIu3aTopoOB, HCIIOJB3YCMBIX IIpU IIPOBCACHHH
OMOXMMHUYECKUX peaKHI/Iﬁ B HaquO-HCCHGHOBaTGHBCKOﬁ IIPAKTHUKC. HpI/IMepaMI/I
TAKNX KaTaJIn3aTOpOB SABJIAIOTCS (l)CpMCHTBI BBICOKOM CTEIIEHU OYHUCTKHU:
noJIMMepasbl, JIUTa3bl, Hykjieasbl, hocdaTasbl u ap.

JI71s1 HOArTOTOBKKM OTBETOB HA TECTOBBIE BOMPOCHI HEOOXOIUMO MPOpadOTaTh
PEKOMEHAYEMYIO OCHOBHYIO U JIONOJIHUTEIBHYIO JTUTEPaTypy-

1TOCT P 57095-2016. BuorexHomoruu. TepMHHBI U OIpPEICICHHS. —
Bren. 01.05.2017, nata mocin. usm. 13.07.2017. — M.: Crangaptuadopm, 2016. —
16 c.http://docs.cntd.ru/document/1200139551

2)TOCT P 57079-2016 buorexnonornmn. Knaccuduxanus
ouotexHojornueckon mnpoaykiuu. — Bea. 01.05.2017, nmata mnoci. wu3M.
13.07.2017. — M.: Cranmaptundopm, 2016. — 19
c.http://docs.cntd.ru/document/1200139392

3)TOCT P 57078-2016 Ouenka cootBercTBHs. OOIIMe MpaBUiia OICHKH

(moaTBEpKIEHUS]) COOTBETCTBUS OOOpPYAOBaHMs, TPUMEHSIEMOro B cdepe
ouorexnonornu. — Been. 01.07.2017, mara moca. u3sm. 10.12.2018. — M.:
Crannaptundopm, 2016. — 8 c.http://docs.cntd.ru/document/1200139391
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st opopmiieHust pedepaTa W TNOATOTOBKHM [0KJIaga Heo0X0aAMMO
BbIOpaTh TeMy M3 NMPeJACTABJIEHHOI0 NepevyHsiTeM pedeparos:

1. O6bexThl OUOTEXHOJOTUN (OMOJOTUYECKHUE CUCTEMBI, UCIOJIb3yEMbIE B
OMOTEXHOJIOTHH).

2. brooOobekThl. CriocoOBI UX CO3AaHMS ¥ COBEPIIICHCTBOBAHUS.

3. CiocoObl ¥ CUCTEMBI KyIbTUBHPOBAHUS MUKPOOPTAaHU3MOB.

4. Ucrionb30oBaHWE  MOJEKYISAPHBIX ~ MEXaHM3MOB  BHYTPUKJICTOYHOU
peryysnuu B OMOTEXHOJIOTHUECKOM MPOU3BOCTBE.

5. depMeHTalMOHHBIE MPOIIECCH B MPOMBIIIIIEHHOCTH.

6. YrpaBneHue  TEXHOJOTUYECKHMMH  PEKUMAMH  NEPUOJUYECKUX U
HOJTyTIEPUOINYECKUX MTPOLIECCOB (PEpMEHTAIUH.

/. buokaranu3z u 6uotpanchopmarius.

8. DKCTpaKIMOHHBIE METO/IbI BBIZCIICHUS IPOAYKTOB METab0IM3Ma.

9. CopO1moHHBIE METOBI BBIICTICHHS MPOTYKTOB OMOCHHTE3A.

10. CoBpemMeHHOE COCTOSTHUE U TIPOOJIEMBI TIPOM3BOICTBA AMHUHOKHCIIOT.

11. CoBpeMeHHOE COCTOSIHME U MpOoOJeMBbl NMPOU3BOJACTBA OHOJIOTHYECKH
AKTUBHBIX BEIIECTB.

12. CoBpeMeHHOE COCTOSIHUE U MPOOIEMbI IPOU3BOACTBA AaHTUOMOTHKOB.

13. CoBpeMeHHOE COCTOSTHUE U TIPOOJIEMBI TTPOU3BOICTBA MHCYJIMHA.

14. CoBpemMeHHO€E COCTOSTHUE U MPOOJIEMbI MTOJIYyYEHHS TIEKTUHOB.

15. CoBpemMeHHOE COCTOSTHUE U MPOOJIEMbI TOJTyYEHHS] KAPOTUHOUIOB.

16. [IpoGaembl MPON3BOACTBA OMOIOTUIECKU AaKTUBHBIX MOJIEKYIL.

17. Ucnionb30oBaHMEe  TEHETUYECKOM  MHXKEHepUHW  JUId  MOJIy4eHHUs
IPAKTUYECKU IMOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB.

18. Ontumuzanust ~ OMOTEXHOJOTHMUECKHUX  IMPOILECCOB € MTOMOIIBIO
IPOrPaMMHBIX IPOAYKTOB.

19. CBepxcuHTe3  MPOAYKTOB  MeTaboIM3Ma € HCIOJIh30BaHHEM
TeHETUYECKUX METOJIOB.

20. BnusiHue ycloBUM KyJIbTHBUPOBAHUS Ha CTaOWIBHOCTH IJIA3MHUIT M
OMOCHHTETUYECKYIO aKTUBHOCTh PEKOMOWHAHTHBIX IITAMMOB OaKTEepHUil.

J1si paccMOTpeHMsI TeMbl HEO00XOAMMO HU3JIOKHUTH CYTh MPOOJIEMBI,
PacKpbITh TEMY, ONPEIEIUTHCI C aBTOPCKOM MO3MUIIMEH, B KaUyeCTBE apryMeHTa U
JUIS WIUTIOCTPALMA BBIIBUTAEMBIX TOJIOKEHUHM MPUBECTH (PaAKTHUESCKUN MaTepHal.
ABTOpY HEOOXOAMMO TPOSIBUTH YMEHHE TOCIEAOBATEIBHOTO  H3JIOKECHUS
MaTepuasa mpu OJHOBPEMEHHOM ero ananuse. [Ipeamodyrenue mpu 3TOM OTIaeTCs
TJIABHBIM (DaKTaM, a HEe MEJIKHM JIETaJIsIM.

Mertoanyeckue ykazaHusi s pedepupoBaHusi y4eOHOW ¥ HAyYHOMH
JUTEPATYPhI
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PedbepupoBanne yueOHOM W  HaydHOM  JUTEpaTyphl  MpearoJiaraet
yrayOJeHHOE M3Y4YEHUE OTACNbHBIX HAy4YHBIX TPYAOB, YTO JOJIKHO OOECIEeYUTh
BBIPAOOTKY HEOOXOJIMMBIX HaBBIKOB padOThl Haja KHUToW. Bcé 1o Oyner
CIIOCOOCTBOBAaTh  PACHIMPEHHMIO  HAYYHOIO  KPYro3opa, IMOBBIIICHHIO  UX
TEOPETUIECKON MOJATOTOBKU, (POPMUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.

Jlnst  pedepupoBaHms TpemyIaraloTcs ydeOHbIE TMOCOOWsS, OTIEIbHBIC
MOHOTpadUyecKue HCCIEAOBaHUSA U CTaThU IO BOMpPOCAaM, MPEeAyCMOTPEHHBIM
nporpaMmon yuyeOHoi nucuuiuivHbl. [Ipu noabope nuTeparypsl M0 BHIOPAHHOMY
BOIIPOCY HEOOXOIMMO OXBATUTh Ba)KHEWIIWME HAINpaBICHUS Pa3BUTHUS JIAaHHOU
HAayKd Ha coBpeMeHHOM sTarne. Oco0oe BHUMAHHUE YIENSATh TEM JINTEPATypPHBIM
UCTOYHUKAM, KOTOpble (NPSMO WM KOCBEHHO) MOIYT OKa3aThb [OMOIIb
CIICLIMAJIUCTY B €r0 MPAKTUYECKOW JesITenbHOCTH. OQHAKO B JAHHBIM pa3el
BKJIFOUEHBI TaK)Ke paOOTHI M OTJENIbHBIE UCCIEOBAHUS 110 BOIIPOCAM, BBIXOASIIUM
3a TpeAesibl  HU3y4yaeMOM JHUCLUMIUIMHBIL. OTy JIUTEpaTypy PpPEKOMEHIYeTCs
UCTIONB30BaTh MpPH JKETaHWM PACIIMPUTH CBOM 3HAHUS B KaKOW-TMOO oTpaciu
HAYKHU.

Hapsiny ¢ osurepatypoii mno o0muM BompocaM JUisi  00y4aroIIuxcs
OpeanoyiaraeTca Jureparypa C  y4€roM nOpopuis UX NpoQecCHOHATbHON
NesATEIbHOCTH, N00bITasg camMocToATeNnbHO. He Bcs mpemyiaraemas JurepaTrypa
pPaBHO3HAYHA MO COJAEPKAHUIO U 00BEMY, MOATOMY BO3MOXKEH PA3IMYHBIA MOIX0]T
K e€ u3yueHu0. B ogHOM ciyyae 3TO MoOKeT ObITh oOuiee pedeprupoBaHue
HECKOJIbKMX JIMTEPATYpPHBIX HMCTOYHHKOB PA3IUYHBIX aBTOPOB, TMOCBSIIEHHBIX
pPacCMOTPEHHIO OJHOTO M TOTO JK€ BONpOCa, B JAPYroM ciyyae — JETalbHOE
u3ydyeHue M pedepupoBaHUE OJHOM U3 PEKOMEHJOBAHHBIX pabOT WM Jaxke
OTHENbHBIX €€ pa3AesioB B 3aBHUCUMOCTH OT CTENEHHM CIOXHOCTH BOIpOca
(mpobniematuku). st TOro 4T00BI PEMINTh, KaK MOCTYNMHUTH B KaXKJJOM KOHKPETHOM
ciiydae, clieyeT MPOKOHCYIbTUPOBATHCS C MPENOJaBaTEIeM.

Br160opy KOHKpeTHOU paboThl Jyisi pedepupoBaHusl TOJKHO MPEIIIECTBOBATh
JeTaIbHOE 03HAKOMIICHHE C MEPEYHEM BCE JIUTEPaTyphbl, IPUBEACHHONW B yUEOHOM
nporpamme aucuuiUinHbl. C  BbIOpaHHONW paboOTON peKOMEeHAyeTcsi BHavalie
O3HAKOMHTBCS MyTEM IPOCMOTpa IMOA3ar0JOBKOB, BBIIEICHHBIX TEKCTOB, CXEM,
Tabnuil, OOmMMX BHIBOAOB. 3aTeM €€ HEoOXOJUMO BHUMATEIHHO W BIYMYHBO
(BHUKAs B MJIEM W METOJBI aBTOpAa) MPOYMTATh, JEias IMOMYyTHO 3aMETKH Ha
OTJIEJILHOM JIUcTe OyMaru 00 OCHOBHBIX MOJIOKEHUSX, Y3JI0BBIX Bompocax. [locne
NPOYTEHUS CIIEAyeT MPOAyMaTh COJEpPKaHWE CTaTbU WU OTACTHHOW TJIaBBI,
naparpada (ecau peub HAET O MOHOrpaduu) W Kparko 3amucaThb. J[OCIOBHO
CIIEyeT BBIMUCHIBATh JIMIIb CTPOTHE OIpeaenacHus, (GOPMYyIUPOBKH 3aKOHOB.
Wuorga mone3Ho BKIIOYWTH B 3alUCh OJWH-ABA MpUMepa JUisl WUIIOCTpauuu. B
TOM CIlydae, €CJIM BCTPETATCS HEMOHSTHBIE MECTa, PEKOMEHAYETCS MPOYHUTATh
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NOCJIEAYIONIEE M3JI0KEHHE, TaK KaK OHO MOYKET NOMOYb MOHATh NpPEIbLAYyLIUiI
MaTepHal, U 3aTeM BEPHYThCS BHOBb K OCMBICIICHHUIO MPEABIAYIIEr0 U3JI0KEHUS.

PesynpTaTom paboThl HAJ IUTEPATYPHBIMU UCTOUYHUKAMU SBJISIETCS pedepar.

[Ipu mnoaroroBke pedepata HEOOXOTUMO BBIACIUTH HAMOOJIEE BaKHbBIE
TEOPETUYECKHE TIONOKEHUSI U OOOCHOBaTh HX CaMOCTOSITENIbHO, oOparias
BHHMAaHHE HE TOJBKO PE3YJIbTAT, HO U Ha METOAUKY, IPUMEHSIEMYIO ITPU U3YUEHUHN
npo6sieMbl. UTeHrne HaydyHOU JTUTEpaTyphbl TOJDKHO OBITh KpuTtudeckuM. [loaTomy
HaJ0 CTPEMHUTHCS HE TOJBKO YCBOMUTH OCHOBHOE COJIEpKaHHE, HO M CIOCO0
JI0Ka3aTelIbCTBa, PACKPBITh OCOOEHHOCTH PA3IMUHBIX TOYEK 3PEHHs MO0 OJHOMY U
TOMY K€ BOIIPOCY, OIICHUTh MPAKTUYECKOE U TEOPETUYECKOE 3HAUCHUE
pe3ynbTaToB pedepupyemoii padboTsl. BecbMa xenareabHbIM 31€MEHTOM pedepaTa
ABJIIETCSl BBIPAXKEHUE OOyYaroUMMCS COOCTBEHHOTO OTHOLICHUS K HWIEIM U
BBIBOJIaM aBTOPa, NOJKPEIUIEHHOTO OIpPEACIICHHBIMU apryMEHTaMH (JIMYHBIM
OIBITOM, BBICKa3bIBAHUSIMU JIPYTUX HCCIIEOBATENEH U TIp.).

Pedeparer  MoHOrpadmii, KypHaJbHbIX CTaT€d  MCCIIEIOBATEIBCKOIO
XapakTepa HENPEMEHHO [OJDKHBI COJIEp)KaTh, KaK YK€ YKa3blBAJIOCh BBIIIE,
orpeseneHre npoodeMbl 1 KOHKPETHBIX 337a4 UCCIIEI0BaHus, ONMCaHUE METO/IOB,
IPUMEHEHHBIX aBTOPOM, a TaK)KE€ T€ BBIBObI, K KOTOPHIM OH IPULIEI B PE3yJIbTaTe
uccienoBanus. Ilpeanaraemass nurepatypa Mg pedepUpOBaHUS MOCTOSHHO
OOHOBJISIETCA.

Pedepar odopmusiercs cieayromum obpazoM. Bo BBeleHHH HEOOXOIUMO
ONpENENUTh 3HAUYECHHUE MNPOOJIEeMbl WM MPOOJIEM, MX COBPEMEHHOE COCTOSHUE,
aKTyaJIbHOCTh (BaXKHOCTh, CBOEBPEMEHHOCTH), HEOOXOJUMOCTH HCCIEAOBAHHM
COOTBETCTBYIOIIECH TEMATHUKH:

l.Tema: ........oenen

2. AKTYalbHOCTD: «..evvenneeeennannnnn.

3. LICIB: e

ARG 91 £:1: |/ (AN

B OCHOBHOM 4YacTHU W3J7araeTcsi TEOPETUUYECKUN U MPAKTUUYECKUN MaTepuall
0a30BoM MHGpOpPMAIMU M TMOCIEIHUX HAYYHBIX JOCTHKEHUH (0030p y4ueOHOH,
HAyYHOW JIMTEpaTypbl — 3apyOCKHOW W OTEUYECTBEHHOW (CTaThH, NHUCCEPTAIUH,
MoHOrpaduu, ydaeOHUKH, yueOHbIe TOCOOUS)).

B 3akitoueHuM MPOMUCHIBAIOTCS BBIBOJBI MO 0030py HAYUYHOM JTUTEPATYypHI,
penieHue npoodsieM Ui BO3MOXHOCTh pEeUIEHUs TPOOIeM.

Jist  BblloNHEHUsST pedepaTUBHBIX pabOT HEOOXOJIMMO HCHOJIb30BAThH
CJIEIYIOULYIO JINTEPaATypy:

1) Anemmna, E.C. KynpTHBHpOBaHHME MHKpPOOPTraHM3MOB KaK OCHOBa
OMOTEXHOJIOTHYECKOTO TIpoiiecca [IIeKTpoHHbBIN pecypc]: yueoHoe mocodue/ E.C.
Anemuna, E.A. Jlpo3noBa, H.A.PoMaHneHKO — DJIEKTPOH.TEKCTOBBIE JIaHHbBIC. —
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Openbypr: OpenOyprckuii rocyaapcTBeHHbI yHuepcutet, DbC ACB, 2017. —
192 c¢. — Pexum pocryma: http://www.iprbookshop.ru/71282.html. — 3BC

«IPRbooks»
2) BuortexHomnorus: [ydeOHOe mocoOuMe misi By30B]: B 8 KH. KH. 6 .

MukpoOHUOIOTHYEeCKOe TPOU3BOJCTBO OHUOJOTUYECKHM AKTUBHBIX BEIIECTB U
npenapatoB / B.A. beikos, U.A. KpbsutioB, M.H. Manaxos [u ap.]; nmox pen. H.C.
Eroposa, B.JI. CamyumnoBa. — Mocksa: Bricmas mkoma, 1987. — 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

3) buprokoB, B.B. OcHOBBI MPOMBIIUICHHONW OHOTEXHOJOTHH: Yyd4eOHOE
nocooue / B.B. buprokos, [pen. JI. W. I'anmunkas]. — M.: KomnocC, 2004. — 296 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU
4)Topnenko, B.A. Hayunble ocHOBbI OuoTexHojormu. Yacte 1.

HanotexHonoruu B Ouosioruu [DNEKTPOHHBIA pecypc]: yueOHoe mocobue/ B.A.
['opnenko,H.M. Kyry3oBa, C.K.IIaTyHnHa. — DJIEKTPOH.TEKCTOBBIE TaHHBIE. — M.
[Ipomereit, 2013. - 262 C. - Pexum JOCTyTa:
http://www.iprbookshop.ru/24003.html. — 35C «IPRbooks»

5) Kpurep, O.B. Opranuzanus OHOTEXHOJIOTMYCCKHX IPOU3BOJICTB

[OnexTponHBI pecypc]: yuebHoe mocodue / O.B. Kpurep, C.A. NpanoBa. —
Onektpon.nad. — Kemepoo: Keml'VY, 2018. — 99 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/107701.

6) JlykanuH, A.B. HmxeHepHas OHOTEXHOJOTHS: OCHOBBI TEXHOJOTHH

MUKPOOUOJIOTUUECKUX MPOU3BOACTB: YueOHoe mocobue / A.B. JlykanuH —
M..HUl] HWH®PA-M, 2016. - 304 c¢. — Pexum  pgocryna:
http://znanium.com/catalog/product/527386

7) Jlykanun, A.B. HWmxeHepHass OHOTEXHOJIOTHSA: OCHOBBI TEXHOJOTHH

MUKPOOMOJIOTUYECKUX TMPOU3BOACTB: yueb.mocobue / A.B. Jlykanun. — M. :
MHOPA-M, 2017. — 304 C. — Pexxum JOCTyMaA:
http://znanium.com/catalog/product/768026

8) Jlykanun, A.B. WmkeHepHas OWOTEXHOJIOTHS: OCHOBBI TEXHOJOTHH

MUKPOOMOJIOTUYECKUX TMPOU3BOACTB: yueb.mocoobue / A.B. Jlykanun. — M. :
NHO®PA-M, 2018. — 304 C. — Pexum JIOCTyIIA:
http://znanium.com/catalog/product/925281

9) Jlykanun, A.B. WHxeHepHas OHWOTEXHOJOIHS: MPOILECCHl M almapaThl

MUKpPOOMOJIOTUYECKUX MPOU3BOACTB: Yyueb.mocooue / A.B. Jlykanun. — M.:
MH®PA-M, 2018. — 451 C. — Pexum IOCTyTa:
http://znanium.com/catalog/product/961375

10) Maxmytkua, B.A. OOmas u QapmamneBTudyeckas OHOTEXHOJIOTHS

[DnexkTpoHHBI pecypc]: ydueOHoe mocobme/ coct.. B. A. Maxmyrtkun, H.U.
TanaeBa. — DnekTpoH.TekcToBble nanHbie.— Camapa: PEABU3, 2009. — 118 c. —
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http://znanium.com/catalog/product/768026
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Pexum moctyna: http://www.iprbookshop.ru/10164.html. — 35C «IPRbooks»

11) OpexoB, C.H. dapmaneBTudeckass OHOTEXHOJOTHsS. PyKOBOACTBO K
MPaKTHYECKUM 3aHATHAM: ydeOHoe rmocooue [DnektpoHHbIi pecype] / Iloa pen.
B.A. bwixoBa, A.B. Karmmackoro. — M.: I'D0TAP, 2013. — 384 c.:

http://www.studmedlib.ru/book/ISBN9785970413036.html
12) OCHOBBI TIPOMBINUICHHONH OWOTEXHOJOTHH [DJEKTPOHHBIH pecypc]:

yaeOHoe mocobue/ K.b. busmes [u ap.]. — DIEKTpOH.TEKCTOBBIC MaHHBIE. —
Anmare:  Hyp-lIlpunt, 2015. - 164 c¢c. — Pexum  jgocryma:
http://www.iprbookshop.ru/67117.html. — 3bC «IPRbooks».

13) Casbikun, FHO.O. BuotexHomyorus: ydeOHOE MOcoOHMe IS CTYJICHTOB
BhIcIIX yueOHbIX 3aBeaeHuii / HO.O. Caspikun, C.H. Opexos, M.1. Yakanesa; nonu
pexn. A.B. Katnuackoro - M.: Axanemus, 2014. - 282
c.http://lib.dvfu.ru:8080/lib/item?id=chamo: 785446 &theme=FEFU

14) Cuporkun, A.C. Teoperudeckue OCHOBBI  OHOTEXHOJIOTHU
[DnexTpoHHBIN pecypc]: ydeOHo-meTonuueckoe nocooue/ A.C. Cupotkus, B.b.

KykoBa. — DnekTpoH.TekcToBble JaHHble. — Ka3zanp: KazaHCkuil HallMOHAIBHBIN
UCCJIeIOBATENbCKUIM TexHoMornueckuii yauBepcutet, 2010. — 87 c. — Pexum
nocrtyma: http://www.iprbookshop.ru/63475.html. — 95C «IPRbooks»
Pe3yabTaThl caMOCTOATENBHOI Pad0THI 0DOPMIISIIOTCS B COOTBETCTBUU C
[Tponenypoit «TpeboBanusi k opopmiieHUI0 TUCbMEHHBIX padoT» (BH/ ABDY),

BBINIOJIHAEMBIX OOydaromumucs u ciaymarensiMu [IBOY ¢ nenbio ycraHOBIEHUS
€AUHBIX TOJIXOM0B K O(OPMIICHHIO THMCBMEHHBIX padOT, BBINOJHAEMbIX
oOydarormumucss u ciaymarensmMu B JIBOY 1o pa3nuuHbIM - HampaBICHUSM
(cIeMaIbHOCTSIM) ¥ YPOBHSM MOATOTOBKHU.
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IIpunoxenue 2

MMHUCTEPCTBO HAVKHM U BBICIIET'O OBPA30OBAHUS POCCUHMCKON ®EJEPAILIVN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs

«/laibHEeBOCTOYHBIH (peepaibHbIH YHUBEPCUTET»
(ABDY)

IMKOJIA BUOMEJUIINHBI

P®OH/J ONEHOYHbLIX CPEIACTB
no qucuuiuinge «l[IpomeplnieHHas MUKPOOHOJIOTHS U OMOTEXHOIOTHS»

Hanpasiienre noArotoBku 19.03.01buorexHosiorus
(ypoBeHb OakanaBpuaTa)
npoduns [luiieBas GMOTEXHOIOTUS
®opmMa NOArOTOBKH OYHAA

BaaguBocTok
2018
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IHacnmopr

(oHIa OLIECHOYHBIX CPEACTB
no AucumiuiuHe [IpomeIuieHHass MUKPOOUOJIOTHS M OMOTEXHOIOTUsI

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIIHH
OK-5 3naer — COBPEMEHHBIE METO/Ibl U TEXHOJIOTUH (B TOM UHUCIIE
CIIOCOOHOCTHb HCIIONIB30BaATh I/IH(l)OpMaLII/IOHHbIG) Pa3sBUTHUA HOBBIX
COBPEMEHHBIE METOABI U HAIPaBIICHUH B IPOMBIIUICHHOW OMOTEXHOJIOTHUH;
TEXHOJIOTHH (B TOM YHCIIC —3HAYCHUE u poJib uHpopmaruu u
nH(}OpPMaLMOHHbIE) B WH(OPMALIMOHHBIX ~ TEXHOJOTHMH B  Pa3BUTHH
npodeccuoHanbHOM COBPEMEHHOTO O00IIecTBA U  IKOHOMHYECKUX
JIeSTeTbHOCTH 3HAHUH, CTIOCOOBI MPUMEHEHHS HH(OPMAIIMOHHO-

KOMMYHHUKAITMOHHBIX TEXHOJIOTHI1 B
MIPOMBIIIICHHOM OMOTEXHOJIOTHH;
—IOPSIIOK BBOJIA U PEIAaKTHUPOBAHUS HH(OpPMAIUU B
CHUCTEME aBTOMAaTH3aIUU
Ymeer — UCIOJIb30BATh COBpPEMEHHBIE METO/IbI u
TEXHOJIOTHH (B TOM YHCIe WHPOPMAIIMOHHBIC) B
MPOMBINIJICHHONW OMOTEXHOJIOTHH;
—I0JIb30BAaThC MPOrPaMMHBIM OOeCIieYeHHEeM IS
penieHus mpohecCuOHaNbHBIX 3a7a4;
—HCIIONB30BaTh CEPBUCHI M WH(POPMAIUOHHBIC
pecypcbl cetu MHTEpHET B NIPOMBIILIEHHON
OMOTEXHOIOTUH
Bnangeer | —coBpeMeHHBIMH METOJIaMU U TEXHOJIOTHSIMU (B TOM
yucie WH(GOPMAIIMOHHBIMU) B  MPOMBIIUICHHOM
OHMOTEXHOJIOTHH,
—OCHOBHBIMU METOJIaMH, CIIOCO0aMH U CpelICTBaMU
MOJTy4YEeHUS, XpaHEeHMUs, nepepaboTKu
nH(pOpMalLIUY; HaBbIKAMU pabOTHI C KOMITbIOTEPOM
KaK CpPeJICTBOM YIpaBieHUs HHpOopMaImen
OIIK-2 3Haer —OCHOBHBIC  TOHSATHs, (OPMYIBI ¥  3aKOHBI
CIIOCOOHOCTL M TOTOBHOCTH €CTECTBEHHOHAYYHbIX JUCUUTLTAH B
HCIIONB30BATH OCHOBHBIE npopeCCHOHATBPHOW  JCATENHHOCTH,  METOJbI
3aKOHBI MaTeMaTUYeCKOro aHajiu3a © MOJCITHUPOBAHUS,
©CTECTBEHHOHAYYHBIX TEOPETUYECKOTO u AKCTIEPUMEHTAITBHOTO
JUCIATUIMH B HCCTIEIOBAHMS,
IpodecCHOHATBHOI —OUOTEXHOJIIOTUYECKUE  aCIEKThl, HUCIOIb3yeMbIe
JEATENIbHOCTH, TPUMEHSTH BOMOTCXHOJIOTHH,;
METOIBl  MATEMATUUECKOTO —00BEKTHI OMOTEXHOJIOTUH u ux
aHaJIM3a U MOJEIMPOBAHUS, OMOTEXHOJIOTHYECKHE byHKIHIH, TIPUHIIUATIBI

TEOPECTUUCCKOT'O u

KYJbTUBHUPOBAHUS KJIETOK;
—CYITHOCTh METOJIOB MOJICKYJIIPHON TC€HETHKH;
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9KCIICPUMCHTAJIbHOTO
HCCICA0BaHUA

—OTallbl BBIACIICHUA LICJICBBIX TPOAYKTOB

VYmeer

—IMPOBOJIUTH IKCICPUMEHTAIBHBIC HCCICOBAHUS U
WCTIBITAHUS TI0 33IaHHOW METOJIMKE, IOJIb30BaThCsI
MaTeMaTHYeCKOU 00paboTKOi
JKCIIEPUMEHTAILHBIX JTAHHBIX

—TOJH30BATHCS SI3BIKOM MOJICKYJISIPHOM

OMOTEXHOJIOTHH,

—BBIOUPATh OMOIOTUYECKHE OOBEKTHI

Bnaneer

—METOJaMH M TPHHIMIIAMUA COBEPIICHCTBOBAHUS
MTPOMBIIIIICHHON MUKPOOHOJIOTHH 5
OUOTEXHOJIOTHH,

—OCHOBHBIMH ~ 3aKOHAMH  ©CTECTBEHHOHAYYHBIX
JUCIUIUIMH B MPOMBIIUICHHOH MHUKPOOHUOJIOTHHA U
OMOTEXHOJIOTHH, METOOAMH  MaTEMaTHYECKOTO
aHaJlu3a M MOJCIMPOBAHUS, TECOPETUYECKOIO U
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS

OIIK-3

CIOCOOHOCTh MCIIOJIb30BATh
3HaHUS O  COBPEMEHHOMU
¢u3nyeckoil KapTUHE MHUpa,
IIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUM  BELIECTBA  JUIS
NOHMMAHHS OKPYXaIoLIETo

MUpa U ABJICHUNA TPUPOIbI

3Haer

—KOHIIETILIUY CTPOEHUS BEILIECTBA;

—OCHOBHbIE HaIpaBJeHUs u
po0JIEMAaTHKYCOBPEMEHHBIX IpeJCTaBICHUN
POCCHUICKHX M3apYOEKHBIX YUEHBIX O (hU3HUECKOMN
KapTUHEMHUpAa W  CTPOGHHMM  BeUlecTBa IS
MMOHMMAHUSOKPYKAIOUIEr0  MUpa U SIBJICHUH
TIPUPOJIBI

VYmeer

—OTJINYaTh HAy4YHOE TO3HAHWE OTHEHAYYHOTO;
IPUMEHATh 3HAaHUS (U3NUYECKUX HXUMHUYECKUX
3aKOHOB IS  ONHCAaHUSIECTECTBEHHOHAYYHOM
KapTUHBI MUDA;
—JlaBaThIIPAKTUYECKYIO
COBpeMEHHOMpU3nuecKon
OCHOBEOIIPEAETICHHBIX
CTPOEHUSBEIIECTBA

OLIEHKY
MHUpa Ha
TEOpuun

KapTHUHEC
ITOJIOKCHHUAX

Bnaneer

—HAaBBIKAMM  aHaIW3a  [PUPOAHBIXABICHUNH U
MPOLIECCOB € IOMOUIBIONIPEACTABICHUN O
€CTECTBEHHOHAYyYHOU KapTUHE MUPA;
—CIOCOOHOCTHIO HCIIOJIb30BATh 3HAHUS 0
COBPEMEHHOW  (U3MYECKOM  KapTUHE  MHpa,
MIPOCTPAHCTBCHHO-BPEMCHHBIX 3aKOHOMCPHOCTAX,
CTPOEHUHU BEIIECTBA IS MTOHMMAaHHUS
OKPY’KarOILET0 MUPA U SABJICHUI NPUPOIBI

[1K-2

CIOCOOHOCTH K pean3aiuu
U YIIPaBJICHHUIO
OMOTEXHOJOTHYECKUMH
mporeccamu

3Haer

—OCHOBHBIC NPHUHIUIIBI PETYyJIALUNU MeTaboau3Ma U

CKOpPOCTH pPOCTa MHUKPOOPTaHU3MOB, CIIOCOOBI
KYJIbTUBUPOBaHUS MHUKPOOPIraHU3MOB,
KOJIMYECTBEHHBIE XAPAKTEPUCTUKHU POCTa KYJIbTYp,
o0opynoBaHue JUTS KYJIbTUBHPOBAHUS
MHKPOOPIraHU3MOB, XpaHEHUE MUKPOOPTraHU3MOB;

—OCHOBHBIE JTaIbl OMOTEXHOJIOIHYECKOTO
rporecca,
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—CII0OCOOBI, METOJbl M TNPUHIMIBI pealnu3alud MU
yIpaBiieHUs] OMOTEXHOJIOTHYECKUMHU TPOIIECCaMH;
—COBPEMEHHBIE IOCTHKEHUSI OMOJIOTHYECKUX HAYK U

OMOMETUITMHCKUX TEXHOJIOTUI

VYmeer

—peryJmpoBaThb u COBEPILECHCTBOBATh
OMOTEXHOJOIMYECKM  mpouecc ¢ IEJbIo
IIOJIyYEHUSBBICOKOKAYECTBEHHOT' O KOHEYHOT' O
IIPOJYKTA;

—OCYIIECTBIISATh OMOTEXHOJOTMYECKUE MPOLECCHI
IPOU3BOJACTBA U  IOJIy4€HUE  OHMOJIOIMYECKH
AKTUBHBIX BEIECTB U OTACIBHBIX KOMIIOHCHTOB
MHUKPOOHBIX KJIETOK;

—MpPOBOJUTH BBIJIEIEHUE U O4YUCTKY DBAB wu3
O6uomacchl U KyJIbTYpajIbHON KUJKOCTH;

—OCYLIECTBJIAATh ~ NOCTAIUWHBIA  KOHTPOJIb H
CTaHapTU3ALUIO IOJIy4aeMbIX IIpenapaToB
(ompeneneHue  AHTUMUKPOOHON  aKTUBHOCTH
aHTUOMOTHKOB, aKTUBHOCTH (bepMeHTHBIX
IIpenaparos, ’KU3HECTIOCOOHOCTH
MHKPOOPTaHU3MOB);

—o0ecneunBaTh cobmoaenue IIPaBUII
IIPOMBIIIJIEHHON TUTMEHBI, OXPAaHbl OKpYXaroUleu
Cpelibl, OXpaHbl TPYy/la U TEXHUKU O€30MacHOCTH;

—BBIOMpAaTh  ONTHUMAJbHBIE YCIOBHMS ~ XPaHEHHs
OMOTEXHOJIOTMUECKUX MPENapaToB U OLEHUBATh UX
Ka4eCTBO B MIPOLIECCE NIUTEIBLHOIO XPaHEHHUS

Bnaneer

—METOJaMHM  YNpaBIIEMOro  KYJIbTHBHUPOBAHUS
MHUKpPOOPI'aHHU3MOB;

—METOAaMHU UMMOOHITN3AIIH KJIIETOK
MHUKpPOOPI'aHHU3MOB;

—TEXHOJIOTHEel MOoTydeHUsI OMOJIOTNYECKH aKTHBHBIX
BEILIECTB U OTJEJIBbHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

—CIMOCOOHOCTBbIO K pealu3alud M  YIPaBICHUIO
OMOTEXHOJIOTMYECKMMHU IPOIIecCaMU

I1K-3
TOTOBHOCTh
TEXHUYCCKHE
TEXHOJIOTUH
DKOJIOTHUECKHUX
OCJIENCTBUN
HpI/IMeHeHI/ISI

OIICHHUBATh
CpeiacTBa W
C  yderoM

nux

3Haer

—METOJIbl OLEHKH CPEICTB U METOJOBIIOBBIILICHNUS
6e30macHOCTH TEXHUYECKUXCPEJICTB u
TEXHOJIOTMYECKUX MPOILECCOB;

—CII0OCOObI TMPUMEHEHUS TEXHHUUYECKUX CPEJCTB
UTEXHOJOTHI c Y4ETOM
JKOJIOTMYECKUXITOCIIEACTBUM UX IPUMEHEHNS,

—METO/I0JIOTHIONIPUMEHEHNS] MOHUTOPUHTA Ka4eCTBA
n6e30MaCHOCTH TEXHUYECKUX CPEICTB
WUTEXHOJOTHM B MPOMBIIIEHHOW MHKPOOHOJIOTUI
1 OMOTEXHOIOTUN

Ymeer

—MOHUMaTh W AaHAIN3UPOBATBUH(OPMAIMIO TI0
crocoboam OLCHKU CPCACTB MMETOA0B ITOBBIIICHUSA
0€30MaCHOCTUTEXHUYECKHUX CpeicTB u
TEXHOJIOTMYECKHXIIPOIIECCOB;

—MPUMEHATh BBIOPAHHBICTEXHUYECKHE CPEACTBA M
TEXHOJIOTHU c Y4ETOMIKOJIOTHIECKIX
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IIOCJICACTBUM UX IPUMEHECHMUS;

—IPUMEHATH 3HAHUS O MOHUTOPHMHIE KauecTBa
n6e3011aCHOCTH TEXHUYECKUX CPEICTB
UTEXHOJIOTHH B MPOMBIIIJICHHONH MHKpPOOUOIOTHH
1 OMOTEXHOJIOTUU

Bnaneer

—HaBBIKAMH OILIEHKH CPEJICTB M METOIOBIOBBIIICHUS
0e30macHOCTH TEXHUYECKUXCPE/ICTB u
TEXHOJIOTUIECKUX MPOIECCOB;

—MpUeMaMd  TIOMCKA W  TPHHATUS  PELICHUMN
MOBBIOOPY TEXHUYECKHX CPEICTB M TEXHOJIOTHM
Cy4eTOM  BKOJIOTMYECKUX  IMOCIEACTBUM  HX
MIPUMCHEHWSI,

—HaBbIKaMHM TPUMEHCHUSIMOHUTOPHHTA KAa4yecTBa W
0€30MaCHOCTUTEXHUYECKUX CPEACTB M TEXHOJIOTHI
B POMBIIIJICHHOM MHUKPOOHOJIOTHH u
OHOTEXHOJIOTHH,

—METOJaMH  OIICHKM TEXHHYECKHX CPEACTB U
TEXHOJIOTHIi c Y4ETOM IKOJIOTUYECKUX
MOCJICICTBUI UX TPUMEHCHHSI

[1K-7

CIOCOOHOCTh
CUCTCMATU3UPOBATH u
0000maTe uHpOpPMALHIO 1O
UCTIOJIB30BaHUI0  PECYpPCOB
TPEIPUSATHSI

3Haer

—CTPYKTYpPY TEXHOJOTMYECKMX pEIICHUH | HX
KOPPEKTHPOBKY TPH MPOBEACHUN MTPOMBIIUICHHBIX
UCTIBITAHUNA TPOTPECCUBHBIX OWUOTEXHOJIOTHUI |
HOBBIX BH/IOB OMOTEXHOJOTHYECKOW MPOIYKIIHH C
y4ETOM ONTHMH3ALMU 3aTpaT W TOBBIIICHUS
Ka4yecTBa MPOU3BOIUMON TPOTYKIIHH;

—COCTaB MPOU3BO/ICTBEHHBIX u
HENPOU3BOJCTBEHHBIX 3aTpaT JACHCTBYIOUIMX H
MOJICPHU3HPYEMBIX IPOM3BOJICTB
OMOTEXHOJIOTMYECKON MPOTYKIINH;

—Tokazarenu A()PEKTUBHOCTH  TEXHOJIOTHUECKHUX
MIPOLIECCOB MPOU3BOJACTBA OMOTEXHOJIOTHYECKOM
TIPOJIYKIIMH;

—MeTO/Ibl U cpesicTBa cOopa, 00pabOTKH, XpaHEeHHH,
nepeadyd M HAKOIUICHWS  WHQPOPMAUU  C
HCTOJIb30BaHUEM 0a30BbIX CHCTEMHBIX
MPOTPAaMMHBIX TPOJIYKTOB M TIAKETOB MPUKIIATHBIX
porpamMm B nporecce MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUY;

—pecypcHoe obecrieueHue OHOTEXHOIOTHYECKOTO
MIPOU3BOJICTBA

Ymeer

—NPUMEHATH  METOAMKM  pacdera  TEXHMKO-
SKOHOMMYECKON 3(P(PEKTUBHOCTH MPOU3BOACTBA
OMOTEXHOJOTMYECKONH TMPOAYKUMU TMpPU BBIOOpPE
ONTUMAJIBHBIX TEXHUYECKUX U OpraHU3alMOHHBIX
pelLIeHNH;

—HCIIONb30BaTh TEXHOJOTHMH cOopa, pa3MelleHus,
XpaHeHMs, HAKOIUICHHs, MpeoOpa3oBaHUi U
nepefayd  JaHHBIX B NpPO(ecCHOHANbHO-
OPUEHTUPOBAHHBIX HMH(OPMAIIMOHHBIX CHCTEMax
IIPOU3BO/ICTBA OMOTEXHOIIOTUYECKOM MPOSYKIIUU
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Bnaneer

—odopMieHHEM HW3MEHEHHUH B TEXHHUYECKOW W
TEXHOJIOTMYECKON JIOKYMEHTAIUU npu
KOPPEKTUPOBKE  TEXHOJOTUYECKUX  IPOLIECCOB,
CUCTEM YIPaBICHUSAIIPOU3BOJCTBA
OMOTEXHOJIOTMYECKOM MPOTYKIUY;

—IOATOTOBKOM NPEIIOKEHHH 1O  IOBBILICHUIO
s dexTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCIIOCOOHOCTH IPOYKIIMH,
HaIpaBJIEHHBIX HA PAallMOHAIBHOE HCMOJIb30BaHHE
U COKpAaILEHUE pacxoiO0B ChIpbsi, MaTEpHUaJIOB,
CHIDKEHHE TPYAOEMKOCTH IIPOU3BOJICTBA
MPOAYKIIMH, TOBBIIICHUE MPOU3BOAUTEILHOCTH
TpyZAa, SKOHOMHOE PacXOJ0OBaHHE YHEPTrOPECYPCOB
Ha TPEANpPUITHH, BHEIpPEHUE OE30TXOAHBIX U
MaJ00TXOIHbBIX TEXHOJIOT U MIPOM3BOJICTBA
OMOTEXHOJIOIMUYECKOHN MPOTYKIIUU

[1K-9

BIIaZICHUE OCHOBHBIMH
METOAaMHU n HpI/IeMaMI/I
[IPOBECHUS
C‘)KCHepI/IMCHTaJH)HI)IX
UCCIENOBAHUI B CBOEH
podeCCHOHATBHON
obnactH

3Haer

—OCHOBHbBIC HAITPABJICHHSI Pa3BUTHsI OMOTEXHOJIOTHI
U COBPEMEHHBIE TOCTH)KEHHS OMOJIOTHUYECKUX HAYK
1 OMOMEIUIMHCKUX TEXHOJIOTUIA;

—TpaJuIl[HOHHBIE ~ MHKPOOHBIC  TEXHOJIIOTHH U
OCHOBHEIE JTallbl OMOTEXHOJIIOTNYECKUX
IIPOIIECCOB;

—CIOCOOBI OMOCHHTE3a OCHOBHBLIX OHMOJOTHYECKH
AKTUBHBIX BELIECTB;

—OCHOBHBIE METOJbI W TPHEMbI POBEACHUS
AKCIEPUMEHTATBHBIX HCCIIEIOBaHU I B
MIPOMBITIICHHOMN MHUKPOOHOJIOTHH u
OMOTEXHOJIOTHH

Ymeer

—MpUMEHATh  (PYHIAMEHTAIbHBIE TEOPETUUYECKUE
3HaHWUS IS PEIICHHUS TPAKTHYSCKUX  3aj]ad
BOOIIACTH MUKpPOOHOI OMOTEXHOJIOTUUU
MIPOBOIUTH WCCJIC/IOBAHHUS o
COBEpIIIEHCTBOBAHUIO OMOTEXHOIOTHYECKOTO
mporecca,

—MPOBOJIUTh SKCIIEPUMEHTAILHBIE HCCIEAOBAHUS B
MTPOMBIIIIIICHHON MUKPOOHOJIOTHN "
OMOTEXHOJIOTHH

Bnaneer

—CII0cO0aMU TOJIy4eHHs] MPOAYLIEHTOB MOJE3HBIX
BELIECTB, U3Y4YEHUS ux ¢du3zmomoro-
OMOXMMHYECKUXXAPAKTEPUCTUK

—OCHOBHBIMH METOAAMM W IpUEMaMH IPOBEICHUS

IKCITEPUMEHTAITLHBIX HUCCIENOBAHUN B
MIPOMBIIIITICHHON MUKPOOHOJIOTUN 51
OHMOTEXHOJIOTHH;

—HaBbIKAMHM  ITUTAHUPOBAHHMSI W BBINOJHEHUSA
IKCITEPUMEHTAITLHBIX 3a7a4 1o
MOJIYYCHUIOLIETIEBBIX  MPOJYKTOB, U3YYCHUIO

3aKOHOMEPHOCTEH M YCJIOBUH WX OHOCHHTE3a,
ONTUMHU3AIMU OHOTIpoIiecca
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I1K-17
CIOCOOHOCThpa3padaThIBaTh
OCHOBHBIC ATaIbI
OMOTEXHOJOTHYECKOTO
nporiecca

3Haer

—OCHOBBI  IPOMBIIIJICHHOH  MHKPOOHOJIOTHH U
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JICKAIIUX B
OCHOBE TEXHOJIOTHYECKHX IIPOIIECCOB
OHMOTEXHOJIOTUH;

—ICHCTBYIOIINE OMOTEXHOJIOIMYECKHE
MPOU3BOJICTBA, WX TEXHUYECKOE OCHAIICHUE,
pasMeIeHHe TEXHOIOTHUECKOro 000y I0BaHHUS;

—OCHOBHBIC 3Tallbl MPOMBIILJICHHOTO MPOU3BOJICTBA
U yIpaBJIEHUE OCHOBHBIX CTaJWi JCHCTBYIOIIUX
OMOTEXHOJIOTMUECKUX IIPOM3BOJICTB;

—TEXHOJIOTHH  MPOM3BOJACTBA W  OpPraHM3alud
MIPOU3BO/ICTBEHHBIX u TEXHOJIOTMYECKHX
IIPOIIECCOB OMOTEXHOIOTUIECKOM MPOIYKIIHT

Ymeer

—BECTH OCHOBHBIE TEXHOJIOTUYECKUE IIPOLIECCHI
MPOU3BO/ICTBA OMOTEXHOIIOTUIECKOM MPOTYKIINH;

—pa3pabaTbIBaTh OCHOBHBIE JTaIbl
OMOTEXHOJIOIMYECKOr0  Ipoleccac  IOMOILBIO
ONTUMAJIbHBIX U PALIMOHAIBHBIX TEXHOJIOTHUYECKUX
CXEM;

—NPUMEHATh OMOTEXHOJOTMH C HCIHOJIb30BAHUEM
FE€HHO-UH)KEHEPHBIX IIPOJYLIEHTOB —
MUKPOOPIaHHU3MOB, KIETOK PpAacCTUTEIBHOIO U
KUBOTHOTOIIPOUCXOXKICHUS;

—NPUMEHATh MPOTPECCUBHBIE METOJBl MOAOO0pa M
9KCIUTyaTalliyd TEXHOJIOTUYECKOTO0 000pYyIOBaHUS
pu IIPOU3BOJCTBE OMOTEXHOJIOTMYECKON
MPOTYKITUH

Bnaneer

—METOAaMM U MPHUHIUIAMHU Pa3pabOTKU OCHOBHBIX
9TarnoB OMOTEXHOJIOTUYECKOT0 MPOLIecca;
—METOJaMM M TMPUHLHUIAMH pPa3pabOTKU IJIaHOB
pa3menieHust ~ oOOpYJIOBaHUS,  TEXHUYECKOTO
OCHAlIeHUs] W OpraHu3anuu padouyMx MecT B
paMKax MpPHUHATOW Ha NPEANPHUATHH TEXHOJIOTUU
MIPOU3BOJICTBA OMOTEXHOJIOTUYECKOM MPOTYKIIUU
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KOHTPOJb JOCTUKEHUS LEJEN KYPCA

OneHoyHble CpeaCcTBa —

Kontpomupyemsie
HaMMEHOBAHHE
Nen/mt | momynu/ paznenst / Konb! 1 3Tans! GopMupoBaHHs KOMIETEHITUN —
TEeKYIIUH MIPOMEKYTOUHAS
TEeMBI JUCITUTIIMHBI
KOHTPOJIb aTTecTaIus
1 Hayunbie ocnoBbl | OK-5 3Haer YO-2 9K3aMeH I0
NPOMBILILIEHHOM CII0OCOOHOCTh — COBPEMEHHBIE METOABbl M TEXHOJIOTHH (B TOM YHCIIE BOIIPOCHI BOIIpOCaM
MHKPOOHO0JI0THH HCII0/Ib30BaTh MH(POpPMAIIMOHHBIC) Pa3BUTHS HOBBIX HaIlpaBJICHUH B | KOJUIOKBHyMa 1-21
COBPEMCHHBIE METOAbl U | MPOMBIIIJICHHON OMOTEXHOJIOTHH; I1P-1 YO-1
TEXHOJIOTHUHN (B TOM YHUCJIC | —3HaAYEHHUE U poJib I/IH(i)OpMaIII/II/I u I/IH(i)OpMaIII/IOHHI)IX TECT CO6CC€I[OB21HI/IC
MH(POPMALMOHHBIC) B | TEXHOJOTHMH B Pa3BUTHH COBPEMEHHOTO OOINEeCTBa M
npodheCcCuoHaTbHOMI SKOHOMHYECKMX 3HAHHWH, CIOCOOBI  NMPUMEHEHHUS
ACATCIIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MIPOMBIIITIEHHOW OMOTEXHOJIOTHH;
—TIOPSAJIOK BBOJA W PEAAKTUPOBAHUS WH(OOpMAIMU B
CHUCTEME aBTOMAaTH3aIuU
Ywmeer I1P-7 9K3aMeH 10
— UCTIONb30BaTh COBPEMEHHBIE METOJBI U TEXHOJOTHH (B OTIOPHBII BOIIPOCaM
TOM 4YHClIe HMHQOPMAIMOHHBIE) B MPOMBILIUIEHHON KOHCIIEKT 1-21
OMOTEXHOJIOTHH; I1P-4 pedepar
—II0JIb30BaThCs  MPOrpaMMHBIM  oOecriedenneM s | Y O-3 nokmazn
pereHust mpoecCHOHABHBIX 3a/1a4;
—HCIOJIb30BaTh CEPBUCHI U MH(POPMAIMOHHBIE PECYPCHI
ceTd VIHTepHET B MPOMBIIIIEHHOW OMOTEXHOJIOTHH
Bnaneer I1P-6 JK3aMEH 110
—COBpPEMEHHBIMU METOJaMU U TEXHOJOTHUSMU (B TOM | TMPAKTUYECKUE BOIIpOCaM
qriciie THPOPMAITMOHHBIMH) B TPOMBIIIIIICHHON




—OMOTEXHOIOTHH; 3aJlaHus 1-21
—OCHOBHBIMH METOJaMH, CIOCO0aMH U CpEeACTBAMH
NOJYy4YEeHHUsI, XpaHEHHs, TNepepaboTKu HH(POpPMALNK;
HaBbIKAMU pPAa0OTBHI C KOMIBIOTEPOM KaK CpPEICTBOM
yrpaBiaeHUs] HHPopMaIe
OIIK-2 3Haer YO-2 9K3aMeH I10
CIIOCOOHOCTH | —OCHOBHBIC MOHSITHS, bopmyIsI " 3aKOHBI BOIPOCHI BOIIpOCam
TOTOBHOCTH HCII0JIb30BaTh €CTECTBEHHOHAYYHBIX JTUCIUTITAH B | KOJUIOKBHyMa 1-21
OCHOBHBIE 3aKOHBI poQeCCHOHAIBHON JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBEHHOHAYYHBIX MaTeMaTUYeCcKoro  aHaju3a W MOJICJTUPOBAHMS, TeCT co0eceoBaHue
JUCLUILINH B TEOPETUYECKOT0 u 3KCIEPUMEHTAIBHOTO
npodeccnoHanbHOM UCCJIEI0BAHMS;
NEeSITeNIbHOCTH, IPUMEHSTh | —OMOTEXHOJIOTHYECKUE aCIEKTHI, HCIIOJIb3YyEMBbIE
METOJIbl MATEMAaTHYECKOr0 | BOMOTEXHOJIOTHH;
aHanu3a u —00BEKThl OMOTEXHOJOTUM M UX OHOTEXHOJOTHYECKHE
MOJICIIUPOBAHUS, GYHKIMM, TPUHIUIIBI KyJIbTUBUPOBAHUS KIIETOK;
TEOPETHUYECKOTO U —CYIIHOCTh METOJIOB MOJICKYJISIPHON T€HETHKU;
AKCTIIEPUMEHTAIBHOTO —3Tarbl BBIJICTICHUS IEJIEBBIX MTPOIYKTOB
HACCIENOBAHUS YMmeer I1P-7 9K3aMeEH 110
—TIPOBOJUTH JKCIEPUMEHTAIbHBIE HCCIEAOBAHUS U OTOPHBII BOIIpOCaM
WCIIBITAaHUSl 10 3aJJaHHOM METOAMKE, IMO0JIb30BaThCA KOHCIIEKT 1-21
MaTeMaTHuecKko o0paboTkoil skcnepuMeHTanbHbIX | [1P-4 pedepar
JTaHHBIX; VO-3 noxkinan
—TI0JIb30BATHCS S3BIKOM MOJIEKYIISIPHOW OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 JK3aMeEH 110
—METO/IaMH U MPUHLUIIAMHA COBEPIIEHCTBOBAHUS MPaKTUYECKHE BOIIpOCaM
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MIPOMBIIIJICHHOW MUKPOOUOJIOTUN U OMOTEXHOJIOTHH; 3a/1aHus 1-21
—OCHOBHBIMU 3aKOHaMU €CTECTBEHHOHAYYHBIX
JUCLUIUINH B IPOMBIIIJIEHHOW MHUKpPOOHOJIOTUH U
OMOTEXHOJIOTMH, METOJAMU MAaTeMaTH4YeCKOro aHallu3a
u MOJIECJINPOBAHUS, TEOPETUYECKOTO u
SKCIIEPUMEHTAIILHOIO UCCIIEI0BAHMS
OIIK-3 3HaeT YO-2 9K3aMeH 110
CIIOCOOHOCTh —KOHIIETIIUY CTPOEHUS BEILECTBA; BOIIPOCHI BOIIpOCaM
HCI0JIb30BaTh 3HAHUS O —OCHOBHBIE HaIpaBJICHUS u npoOJIeMaTUKy |  KOJUIOKBHYMa 1-21
COBPEMEHHOW ()U3NYECKON | COBPEMEHHBIX  MPEACTABICHUH  POCCHHMCKHX U I1P-1 vVO-1
KapTHUHE MUPA, 3apyOeKHBIX YYEHBIX O (DU3MUECKON KapTHMHE MHUpa H TecT co0eceoBaHue
MPOCTPAHCTBEHHO- CTPOCHHMM BELIECTBA JUJIl MOHUMAHHS OKPYXKAIOILETO
BPEMEHHBIX MHpa U SIBJICHUN TPUPOJIbI
3aKOHOMEPHOCTSIX, Vmeer I1P-7 JK3aMEH 110
CTPOEHHH BEILeCTBA IS —OTJMYaTh HAy4yHOE T[IO3HaHME OT HEHAy4YHOro; OTIOPHBII BOIIpOCaM
MMOHUMaHUS NPUMEHATh 3HAHUS (PU3MUYECKUX W  XUMHUYECKHUX KOHCIIEKT 1-21
OKpY’KaroIlero Mupa u 3aKOHOB JUIsl ONKCAHUSl €CTECTBEHHOHAayuyHOU kapTtunbl | [IP-4 pedepar
SIBJICHUH TIPUPOIBI MUDA; YO-3 noknan
—JaBaTh  NPAKTUYECKYIO  OIEHKY  COBPEMEHHOMU
¢u3nueckoil kKapTMHE MHpa Ha OCHOBE ONpE/IETIeHHBIX
IIOJIO’KEHUSAX TEOPUH CTPOEHUS BEIIECTBA
Brnaneer I1P-6 9K3aMeH 110
—HaBBIKAMM aHaJIM3a MPUPOAHBIX SBJICHUM M MPOIECCOB | MPaKTUUYECKUE BOIIpOCaM
C IIOMOINBIO IIPEACTABICHHN O €CTECTBEHHOHAYYHOU 3a/1aHUS 1-21

KapTHUHE MUPAa;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU
¢usmueckoil  KapTHHE
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIECTBA

MHpa, MIPpOCTPAaHCTBCHHO-
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IJI1 IOHUMAaHUA OKPYXKAaromero Myupa u SIBJICHUH

MIPUPOJIBI
I1K-2 3HaeT YO-2 9K3aMeEH 10
CIOCOOHOCTB K —OCHOBHBIE TPUHIMUIBI PETYIALUA MeTadolu3Ma H BOIPOCHI BOIIpOCaM
peauzaiuu u CKOPOCTM  pOCTa  MHKPOOPraHM3MOB,  CHOCOOBI | KOJJIOKBUYyMa 1-21
YIIPaBIICHUIO KYJbTUBUPOBAHUS MHKPOOPTraHU3MOB, I1P-1 YO-1
OMOTEXHOJIOTHYECKUMU KOJIMYECTBEHHBIE XapaKTEPUCTUKU POCTa  KYJIBTYD, TeCT cobeceoBaHne
npoieccaMmu obopyoBaHue TUTSt KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB, XpaHEHHUE MUKPOOPTaHU3MOB;
—OCHOBHBIE 3TaIbl OMOTEXHOJIOTUUECKOTO MPOIIECCa;
—crnocoObl, METOAbl W TMPUHIUIBI peaju3aluud |
yrpaBieHUs] OMOTEXHOJIOTUYECKUMU TIPOIIECCAMU;
—COBpPEMEHHbIE JOCTHKEHUS OHOJOTHYECKHX HayK U
OMOMEIUIIMHCKUX TEXHOJIOTUN
Ywmeer I1pP-7 AK3aMEH IO
—peryJiImpoBaTh u COBEPIIIEHCTBOBATH OTIOPHBII BOIIpOCam
OMOTEXHOJIOTHYECKUN TIPOIECC C LETbI0 TMOTyYeHUs KOHCIIEKT 1-21
BBICOKOKaY€CTBEHHOTI'O KOHEYHOTO MPOAYKTA; [TP-4 pedepar
—OCYUIECTBIISATh OMOTEXHOJIOTHYECKHE MPOLIECCHI YO-3 noknan

MPOM3BOJICTBA U TONyYeHUE OMOIOTHYECKH AKTHBHBIX
BEIIECTB M OTAETbHBIX KOMIIOHEHTOB MHUKPOOHBIX
KJIETOK;

—TIPOBOJUTH BhIJIETICHUE U 0UUCTKY BAB u3 6uomacce u
KYJbTYpaJIbHOW KUJIKOCTH;

—OCYILECTBIIATH MTOCTaANNHBIN KOHTPOJIb u
CTaHJAPTU3ALUIO MOJTy4aeMBbIX IIpenaparoB
(onpenenenue AHTUMUKPOOHOMH AKTUBHOCTH

aHTI/I6I/IOTI/IKOB, AKTUBHOCTH (I)epMCHTHBIX npemnaparos,
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KHU3HECTIOCOOHOCTH MUKPOOPTaHU3MOB);
—obecrnieunBarb COOJIIOJICHUE NPAaBUJ MPOMBIIUIEHHOM
TUTHEHBI, OXPaHbl OKPYKAIOILIEH Cpelibl, OXPaHbl TPYyaa
Y TEXHUKH 0€30MacCHOCTH;
—BBIOMpaTh  ONTUMAJbHBIE  YCIOBHS  XPaHEHHS
OMOTEXHOJOTNYECKUX IpenapaToB M OICHUBATh UX

Ka4€CTBO B IIPOLUCCCE NIIUTCIbHOI'O XpaHCHUA

Bnaneer I1P-6 9K3aMeH 110

—METOIaMH YIIPaBJIIEMOTO KyJIbTUBUPOBAHHS | MPAKTUYCCKHE BOIPOCaM

MUKpPOOPTraHU3MOB; 3a/laHus 1-21

—METOJaMH HMMOOMIIN3AIIUN KJIETOK MUKPOOPTaHU3MOB;

—TEXHOJIOTHEH TIOJIY4YCHUS OMOJIOTMYECKH aKTUBHBIX

BEIICCTB M OTJACIbHBIX KOMIIOHEHTOB MHKPOOHBIX

KIJIETOK;

—CIIOCOOHOCTBIO K  pealnu3alii W YIPaBICHHIO

OMOTEXHOJIOTHYCCKUMHU TIPOIIECCaMK
I1K-3 3Haer YO-2 9K3aMeH 110
TOTOBHOCTE OII€HUBAThH —METOJIbI OIICHKH CPEJCTB W METOAOB IOBBIIICHUS BOTIPOCHI BOTIPOCaM
TEXHUYECKHE CPECTBA U 0€30macHOCTH TEXHUYECKUX CpeCTB u KOJJIOKBHYMa 1-21
TEXHOJIOTUH C Y4ETOM TEXHOJIOTUYECKUX MPOIECCOB; I1P-1 YVO-1
9KOJOTUYECKHUX —CIIOCOOBI  TMPUMEHEHUS TEXHHYECKHX CpPEACTB U TECT cobecemoBaHme

TIOCJIEICTBUHI NX
HpI/IMeHeHI/IS[

TEXHOJIOTHH € Y4ETOM JKOJOTHYECKUX MOCIEICTBUN UX
MIPUMEHEHUS;

—METOOJIOTHIO NMPUMEHEHUs] MOHUTOPHUHIa KauecTBa U
0€30MacCHOCTH TEXHUYECKHX CPEACTB M TEXHOJIOTUH B
MIPOMBINIIIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU

137




Ywmeer [1pP-7 3K3aMEH 110
—TOHMMaTh W  aHaJIW3UPOBaTh HHMOPMALHIO  TIO OTIOPHBIT BOIIPOCaM
croco0aM OIICHKHA CPEJICTB M METOJIOB MOBBILICHUS KOHCIICKT 1-21
0€301acHOCTH TEXHUYECKUX CpEICTB u | [IIP-4 pedepar
TEXHOJOTMYECKUX MTPOIIECCOB; VYO-3 noknan
—MpPUMEHATh BBIOpDAHHbIE TEXHUYECKUE CpEICTBA W
TEXHOJIOTUH C YYETOM SKOJOTHYECKHUX MOCIEICTBUN HX
IPUMCHCHUS;
—TIpPUMEHATh 3HAaHWUS O MOHHUTOPUHIE KayecTBa H
0€30MMaCHOCTH TEXHUYECKHX CPEJICTB M TEXHOJIOTUU B
MIPOMBINIJICHHONH MUKPOOHOJIOTHU ¥ OMOTEXHOJIOTUHU
Bnaneer [1P-6 3K3aM€EH 10
—HaBBIKAMH OIIEHKU CPEJICTB W METOJOB TOBBIINICHUS | TMPAKTUYECKUE BOIIpOCaM
0e301acHOCTH TEXHUUYECKUX CpEICTB u 3a1aHus 1-21
TEXHOJIOTUYIECKHX MPOIECCOB;
—TpUeMaMH TOUCKAa W TPUHSATHS PENICHHHA 10 BBIOOPY
TEXHHYECKUX CPEJICTB M TEXHOJOTHH C y4eTOM
IKOJIOTHYECKUX TTOCIIEICTBUN UX TPUMCHCHHS,
—HaBBIKAMH TPUMCHCHUS MOHHUTOPWHTA KauyecTBa W
0€30MacCHOCTH TEXHUYECKHX CPEACTB M TEXHOIOTUH B
MPOMBINIIICHHONH MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUH;
—METOJaMH OLEHKH TEXHUUYECKUX CPEJCTB U TEXHOJIOTHA
C YYETOM DKOJIOTUYECKUX MOCIEICTBUN UX TPUMEHEHUS
IK-7 3Haer YO-2 9K3aMeH I10
CriocoGHOCTh —CTPYKTYpPy  TEXHOJOTHYECKHX  peIICHWA W  HX BOTIPOCHI BOIIpOCaM
CUCTEMAaTHU3HPOBATh H KOPPEKTHPOBKY TIPH TPOBEJICHUH IPOMBIIIICHHBIX | KOJUIOKBHyMa 1-21
00001mate nHpopMaIuIo UCTIBITAHUN TPOTPECCUBHBIX OMOTEXHOJOTHI M HOBBIX I1P-1 YO-1
IO UCTIOJIb30BAHUIO BUJIOB OMOTEXHOJIIOTUYECKOU MPOTYKIINH C YUETOM TECT cobecenoBaHue
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peCypCoB IIPEANPUATHS

ONTUMU3ALMY 3aTPAT U MOBBIIICHNUS Ka4yeCTBa
MIPOU3BOJUMOM NPOAYKIUY;

—COCTaB IIPOU3BOACTBCHHBIX W HEIIPONU3BOACTBCHHBIX

3arpar NEHCTBYIOIIUX u MOJIEpPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKON MPOTYKIUH;
—ToKa3aTelu 3¢ HEeKTUBHOCTH TEXHOJOTHYECKHUX

NpPOIECCOB  TPOU3BOACTBA  OMOTEXHOJOTHMYECKOU
IPOJTYKIHH;

—MeToABl W cpeacTBa cOopa, oOpabOTKH, XpaHCHHSI,
rnepegaqyu u HaKOIUICHUS uHpOpMaITUU c
UCIIOJIb30BaHUEM 0a30BBIX CHCTEMHBIX IMPOrPAMMHBIX
NPOJAYKTOB W TAKETOB MPHUKIATHBIX MPOrpaMM B

mporecce IIPOU3BOJICTBA OMOTEXHOIOTHUECKOMN

IIPOJLYKIIUH;

—pecypcHoe obecrieueHue OMOTEXHOJIOTHYECKOTO

MIPOU3BOJICTBA

Ywmeer I1pP-7 AK3aMEH IO
—TIPUMEHSTH METOTUKH pacuera TEXHHUKO- OTIOPHBIH BOIIPOCaM
SKOHOMUYECKOU 3¢ (HeKTUBHOCTH MIPOU3BOCTBA KOHCIIEKT 1-21
OMOTEXHONOTMYeCKOl  mponmykiuu  npu  Beidope | [IP-4 pedepar

ONTUMANBFHBIX TEXHHYECKUX U OpraHu3anuoHHbX |  YO-3 moxnan

peLeHnit

—HCNOJb30BaTh TEXHOJOTMM  cOopa, pa3MelleHus,
XpaHEeHUs, HaKOTUICHUsI, TIPeo0pa3oBaHus U Tepeaadn
JaHHBIX B HpO(i)eCCI/IOHaJ'II)HO-OpI/IeHTI/IpOBaHHBIX
MH(OPMaLMOHHBIX cucTeEMax IIPOU3BOJCTBA
OMOTEXHOJIOTHYECKOM MPOTYKITUU
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Bnaneer

—oopmiieHneM  U3MEHEHUH B  TEXHUYECKOW W
TEXHOJIOTUYECKON JOKYMEHTAIlUU TPU KOPPEKTHPOBKE
TEXHOJIOTUYECKUX TIPOILIECCOB, CUCTEM YIPaBICHUS
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIUH;
—TOJArOTOBKOM  NPEUIOKEHHH 1O  TOBBIIICHUIO
s pexTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCIIOCOOHOCTH TPOJYKIIUH, HAIPaBICHHBIX
Ha palMOHAIBHOE WCIIOJIB30BAaHHE M COKpPAIICHHE
pacxo/ioB CBIPBS, MaTepHaoB, CHUKCHHE
TPYJOEMKOCTH MTPOU3BOJICTBA MPOIYKIIMH, TIOBBIIICHNE
MIPOU3BOUTENILHOCTH TPY/a, SKOHOMHOE PACX0/I0BaHUE
DHEPropecypcoB  Ha  OPEOUPUSITUH,  BHEAPEHUE
0€30TXOHBIX U MaJOOTXOJHBIX  TEXHOJOTHUM
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

I1P-6
IPaKTHYECKHE
3a7aHus

9K3aMEH 10
BOIIPOCaM
1-21

I1K-9

BJIaJICHHE OCHOBHBLIMU
MeTOJaMH U TIprueMaMu
MIPOBEACHUS
AKCIEPUMEHTAIbHBIX
HCCIIEIOBAHUI B CBOCH
npodeccnoHanbHOM
obnactu

3HaeT

—OCHOBHBIC HAIPABJICHUS PA3BUTHS OWOTCXHOJIOTUU H
COBPEMEHHBIC JIOCTMDKCHUS OWOJIOTUYECKUX HAYK H
OMOMEIUIIMHCKHUX TEXHOJIOTHH;

—TpaAUIIMOHHbIE MUKpPOOHBIE TEXHOJOTUM U OCHOBHBIE
ATanbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
AKTUBHBIX BEIIIECTB;

—OCHOBHBIC ~ METOJBI M  TIPUEMbl  TPOBEICHHUS
SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHHI

YO-2
BOIPOCHI
KOJIJIOKBHYMa
I1P-1
TECT

JK3aMeH 110
BOIIPOCaM
1-21
VO-1
cobecegoBaHKE

Ywmeer
—TpPUMEHSATh QyHIaMEHTAIIbHbIE TEOPETUUECCKUE 3HAHUS

I1P-7
OIIOPHBII

9K3aMCH I10
BOIIpocaM
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JUISL  pelIeHHWs] TMPaKTUYEeCKUX 3agady B o0nactu KOHCIIEKT 1-21
MUKPOOHOI OMOTEXHOJIOTHH u npoBoauth | [IP-4 pedepar
HccIe0BaHus o COBEPILIEHCTBOBAHUIO YO-3 noknan
OMOTEXHOJIOTMUYECKOT0 MpoIlecca;
—MpPOBOJIUTH  SKCIEPUMEHTAIIbHbIE HUCCIECIOBAaHHUS B
MIPOMBIIIIICHHONH MUKPOOHOJIOTUU 1 OMOTEXHOJIOTUU
Bnaneer I1P-6 9K3aMeH 110
—crnoco0aMy  TIOJYYEHHUsT  MPOAYIEHTOB  TOJIE3HBIX | TMPAKTUYECKUE BOIIpOCam
BEUIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHUUECKHUX 3a/1aHus 1-21
XapaKTEePUCTHK
—OCHOBHBIMH METOJIaMU M TpUEMaMH TMPOBEACHUS
AKCIIEPUMEHTAJIbHBIX MCCIEI0BAaHUN B MPOMBILIUICHHON
MUKPOOHOJIOTUN U OUOTEXHOJIOTUH;
—HaBBIKAMH TUTAHUPOBAHHUS u BBITIOJTHEHUS
AKCIIEPUMEHTAJIBHBIX 3a/7ad MO TMOJYYEHHUIO IEJEBhIX
MPOAYKTOB, U3YUYECHHUIO 3aKOHOMEPHOCTEN U YCIOBUN HX
OMoCHUHTE3a, ONITUMH3AIIMN OHoTIpoIecca
IK-17 3Haer YO-2 9K3aMeH 110
CIOCOOHOCTH —OCHOBBI MIPOMBILIIIEHHOM MUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCam
pa3pabaTbiBaTh OCHOBHbBIE OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JIeKaINX B OCHOBE |  KOJUIOKBUYMa 1-21
ATaIbl TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH; I1P-1 YO-1
OMOTEXHOJIOTHYECKOTO —IEeUCTBYIONINE OMOTEXHOIOTHYECKHE TIPOU3BOCTBA, X TeCT co0eceoBaHne
mporecca TEXHUUYECKOE OCHAIIIEHHE, pa3MeleHne

TEXHOJIOTHYECKOT0 000py10BaHUs;
—OCHOBHBIC OTarbl IMMPOMBIINIJICHHOT'O ITPOM3BOACTBA U
YIIpaBJICHUE cTaauin

OMOTEXHOJIOTHYCCKUX IMPOU3BOJACTB,

OCHOBHBIX HGﬁCTBymHIHX

—TCXHOJIOTUU MMPOU3BOACTBA U OpraHrU3allun
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MPOM3BOCTBEHHBIX U TEXHOJIOTHUECKHX MPOIIECCOB
OMOTEXHOJIOTMYECKON MPOTYKIIUU

Ymeer I1P-7 9K3aMeEH 10
—BECTH  OCHOBHBbIE  TEXHOJOTMUYECKHE  IPOLECCHI OTIOPHBII BOIIpOCaM
MIPOM3BOJICTBA OMOTEXHOJIOTMYECKOUN MPOIYKITUH; KOHCIEKT 1-21
—pa3pabarbIBaTh OCHOBHBIE stanel | [IP-4 pedepar
OMOTEXHOJIOTHYECKOTO  Mpolecca € MOMOIIBIO YO-3 noknan
ONTHMAJBHBIX W PAMOHAIBHBIX TEXHOJIOTHYCCKHX
CXeM;
—TPUMEHSATh OMOTEXHOJIOTHH C MCIOIH30BAHUEM TCHHO-
WHXCHEPHBIX MPOJYLUEHTOB - MHUKPOOPTraHU3MOB,
KJIETOK PACTUTEILHOTO U YKUBOTHOT'O TPOUCXOKICHUS;
—MIpPUMEHATh MPOTPECCUBHBIE METOABl Moadopa U
HKCIUTyaTallMi TEXHOJOTUYECKOro 000pYAOBaHUS MPH
MIPOU3BOJICTBE OMOTEXHOIOTUYECKOU MPOTYKITUN
Baaneer I1P-6 DK3aMEH [0
—MeToJaMH W TPHHIHIAMH pa3pabOTKW OCHOBHBIX | IMPAKTUYECKUE BOIIPOCaM
ATANoOB OMOTEXHOJIOTMYECKOTO MPOIECcCa; 3a/IaHus 1-21
—MeToJaMH U TPUHIHUIAMH  Pa3pabOTKH  IJIaHOB
pa3MerieHust 000pyI0BaHUS, TEXHUYECKOTO OCHAIIICHUS
U OpraHu3aiuu pabodymx MeCT B paMKaxX MPUHATON Ha
IPeINpPUITHH TEXHOJIOTHH IPOU3BOCTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU
IMoayyenue OK-5 3HaeT YO-2 9K3aMeH 110
0MOJI0rHYeCcKHn CIIOCOOHOCTH — COBpEMEHHBIE METOABl M TEXHOJIOTUU (B TOM YHCIIE BOIIPOCHI BOIIpOCam
AKTHBHBIX BELIECTB | HCIIOJIbL30BAThH MH(GOPMALIMOHHBIE) PA3BUTHA HOBBIX HANpPABICHUH B | KOJUJIOKBHYMa 22-37
U OTACJILHBIX COBPEMEHHBIE METO/IbI 1 MIPOMBIIUICHHOH OMOTEXHOJIOTHY; I1P-1 VO-1
KOMIIOHEHTOB TEXHOJIOTHH (B TOM YHCJIC —3HA4YE€HUE U POIb HH(bOpMaHHH u I/IH(I)OpMaLII/IOHHBIX TECT CO6CCCI[0B3HI/IC
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MHMKPOOHBIX
KJIETOK

nH(pOPMAaLMOHHBIE) B

TEXHOJIOTUI B Pa3BUTHHM COBPEMEHHOTO oOIIecTBa U

npogeccuoOHaTBLHON HSKOHOMHYECKMX  3HaHUH, CHOCOOBIl  MPUMEHEHHS
JESTEIbHOCTH MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
IIPOMBIIIICHHON OMOTEXHOJIOTUH;
—MOpPAJOK BBOAA U pENAKTUPOBaHMUS HHPOpPMALUU B
cUCTEeME aBTOMaTU3aLUuN
Ymeer I1P-7 9K3aMEH 110
— MCII0JIb30BaTh COBPEMEHHbBIE METO/Ibl U TEXHOJIOIUHU (B OIIOPHBIN BOIPOCaM
TOM uuciae UH(GOPMALMOHHBIE) B IPOMBIILIEHHOM KOHCIIEKT 22-37
OMOTEXHOJIOTHH; I1P-4 pedepar
—II0JIb30BAaThCA  MPOTPAMMHBIM  OOCCIICUCHHEM IS YO-3 noknan
pereHust mpoecCUOHaIBHBIX 3a/1a4;
—HCII0JIb30BaTh CEPBHUCHI U HMH(OPMALIMOHHBIE PECYPCHI
ceTd VIHTEepHET B IPOMBIIIIIEHHOW OMOTEXHOJIOTHH
Baaneer I1P-6 DK3aMEH [0
—COBpPEMEHHBIMH METOJIaMH U TEXHOJOTUSIMU (B TOM | TpaKTUYECKUE BOIIpOCaM
yuciae  HMHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 22-37
OMOTEXHOJIOTUH,
—OCHOBHBIMH METOJIaMH, CIIOCOOaMH M CpeACTBaMH
NOJy4eHHUsl, XpaHEHHs, INepepaboTKu HH(POpMALNH;
HaBbIKaMU pPAa0OTBHl C KOMIBIOTEPOM KakK CpeJICTBOM
yrpaBiaeHUs] HHPopMaIuei
OIIK-2 3HaeT YO-2 9K3aMeH 110
CIOCOOHOCTh U | — OCHOBHBbIE  TIOHATHS,  (QOpPMyIBI M 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JUCLUILINH B | KOJJIOKBHyMa 22-37
OCHOBHEBIE 3aKOHBI | TMpodecCHOHANbHOM JEeATEIIbHOCTH, METOJIbI I1P-1 YO-1
€CTECTBEHHOHAYYHBIX MaTEMaTUYECKOT0  aHalM3a U MOJEIMPOBaHUS, TECT cobecesioBaHUE

MUCLUILINH B

TCOPCTUUCCKOTO U SKCIICPUMCHTAJIIbHOT'O
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npodeccnoHaTbHOMI
ACATCIIbBHOCTH, IIPUMCHSATDH
METOAbI MATEMATUYCCKOT'O

—HUCCIICIOBAHUS;
—OHMOTEXHOJIOTHYECKUE aCTICKThI, UCTIOIb3YEeMbIC B
OMOTEXHOJIOTUH;

aHajm3a u —00BEKTHl OMOTEXHOJOTHMHM M HX OHOTEXHOJIOTHYCCKHUE
MOJCIIUPOBAHUS, (GYHKIMH, TPUHIUIIBI KYJIbTUBUPOBAHMS KJIETOK;
TEOPETHYECKOTO U —CYIIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETHKH,
AKCIICPUMEHTAIBHOTO —HTaIlbl BHIJICIICHUS [IEJIEBBIX MPOIYKTOB.
HCCIICIOBAHUS YmMmeer I1P-7 9K3aMEH 110
—TIPOBOJUTH DKCIEPUMEHTAJIbHBIC HCCICAOBAHUS U OTIOPHBII BOIIpOCaM
HWCHOBITAHUSA 110 3aJaHHOH METOJHKE, II0JIb30BaThCs KOHCIIEKT 22-37
MaTreMaThuyeckol o0paboTKoi skcnepuMeHTanbHBIX | [1P-4 pedepar
JTaHHBIX; YO-3 noxian
—T0JIb30BAThCS S3bIKOM MOJIEKYJISIPHON OMOTEXHOJIOTHH;
—BBIOMpATh OMOIOTUYECKHE OOBEKTHI
Baaneer I1P-6 JK3aMEH [0
—MeToJaMH W  TMPUHIUIAMH  COBEPIUICHCTBOBAHUS | MPAKTUYECKUE BOIIpOCam
MPOMBIIIUICHHOM MUKPOOUOJIOTHH ¥ OMOTEXHOJIOTHH; 3a7aHus 22-37
—OCHOBHBIMH 3aKOHAMM €CTECTBCHHOHAYIHBIX
JTUCIUIUIMH B TPOMBIIIJICHHOW MUKpPOOUOJIOTHHA U
OMOTEXHOJIOTHH, METOJAMU MaTEMaTHYECKOI'0 aHalln3a
u MOJIeTTUPOBAHUS, TEOPETUYECKOTO i
AKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS
OIIK-3 3HaeT YO-2 9K3aMeEH I10
CITOCOOHOCTH —KOHLEMIHUHA CTPOCHUS BEIIECTBA; BOITPOCHI BOIIpOCaM
UCIOJIb30BaTh 3HAaHMUS O | ~OCHOBHBIC HaIIpaBJICHNA n NPOONEMATHKY |  KOIIOKBHYMa 22-37
COBPEMEHHOH (pusnueckoii | COBPEMEHHbIX  NPEICTABICHMH  POCCHHCKHX u TIP-1 vVO-1
KapTHHe MDA, 3apyOeXHBIX YYEHBIX O (PU3MUECKON KapTHHE MUpa U TecT cobece10BatIe
CTPOCHUM BEIIECTBA ISl TIOHUMAaHUSl OKPYXKAIOIIEeTo
MPOCTPAHCTBEHHO-

MHpa U SIBJICHUN TPUPOJIBI
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BPEMEHHBIX Ymeer I1P-7 9K3aMEH 110
3aKOHOMEPHOCTSIX, —OTJIMYaTh HAy4YHOE TI03HAHWE OT HEHAYYHOTO; OTIOPHBI BOIIPOCaM
CTPOEHHH BELIECTBA I MNPUMCHATH 3HAaHUA (I)I/I?)I/I'-ICCKI/IX nu XUMHNYCCKUX KOHCIIEKT 22-37
TOHNMAHMS 3aKOHOB JUISl OTIMICAHUS €CTECTBEHHOHAYUHOH KapTHHB! |  [1p_4 pedhepar
OKPY>KaIOILEro MUpa u MHPa, . YO-3 noxian
N —JIaBaTh MIPaKTUYECKYIO OIICHKY COBPEMEHHOM
SIBJICHUH TIPHPOZIBI (bU3MYECKON KapTUHE MHUpa HAa OCHOBE ONPEEICHHBIX
MTOJIOXKEHUSX TEOPUH CTPOCHHUSI BEIIECTBA
Bnaneer I1P-6 9K3aMeH 110
—HaBBIKAMH aHaJIM3a MPUPOIHBIX SBICHUH M MPOIECCOB | MPAKTUYECKUE BOIIpOCaM
C TIOMOINBIO TPEACTABICHUN O €CTeCTBEHHOHAYYHOU 3a1aHus 22.37
KapTUHE MUPA;
—CHOCOOHOCTBIO HMCIOJIb30BaTh 3HAHUSI O COBPEMEHHOM
(GU3HMYECKON  KapTUHE  MHUpPa, IMPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIECTBA
JUIsT TIOHMMAaHHSI OKPYXKAlOIIero Mupa U SIBICHUHN
TIPUPOJIBI
[1K-2 3HaeT YO-2 9K3aMeEH 110
CIIOCOOHOCTH —OCHOBHBIC TPHUHIIMIBI PETYIANUH MeTaboiu3Ma W BOIIPOCHI BOIIpOCam
peanm3anuu CKOPOCTHM  poCTa  MHKPOOPTaHU3MOB, CITOCOOBI KOJTTOKBHyMa 22-37
yTIpaBIIEHHIO KYJIbTUBHPOBAHUS MHUKPOOPTaHU3MOB, MP-1 VO-1
OMOTEXHOJIOTHUECKHUMHU KOIMHACCTBCHHDIC  XapaKTCPUCTHIHI - pocTa  KYJIBTYP, TECT cobecenoBaHue
obopynoBaHue JUIS KYJIbTHBHPOBAHUS
Tiporeccamu MHUKPOOPTraHU3MOB, XpaHEHNE MUKPOOPTaHNU3MOB;
—OCHOBHBIE ATaIbl OMOTEXHOJIOTUYECKOTO MPOIIECCa;
—crmocoObl, METOAbl W TPUHIUIBI peaTu3alud |
YIpaBJICHUS OMOTEXHOJIOTHYECKUMU TTPOIIECCAMH;
—COBpPEMEHHBIE JOCTIIKEHHUS OMOJOTHYECKHX HayK U
OMOMETUIIMHCKUX TEXHOJIOT UM
YmMmeer I1P-7 9K3aMeH 110
—peryJimpoBaTh u COBEPILIEHCTBOBATH OTIOPHBII BOIIpOCam

OMOTEXHOJIOTHYECKUI MmponecC € NCJIbI0 MOJTYYCHHUA
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—BBICOKOKQYECTBEHHOI'0 KOHEYHOTO MPOAYKTA;

—OCYIIECTBJISTh OMOTEXHOJIOTHYECKUE MIPOLIECCHI
MIPOM3BOJICTBA U TOJyYeHHUE OWOJOTHYECKH aKTHUBHBIX
BEIICCTB M OTACITHHBIX KOMIIOHCHTOB MHKPOOHBIX
KJIETOK;

—TIPOBOJIUTH BbIICNIeHUE U 04nuCTKY BAB u3 6uomaccel u
KYJbTYpPaJIbHOU KUJIKOCTH;

—OCYILIECTBIATH MOCTaIUIHBIN
CTaHIApTU3ALINIO MOJIy4aeMbIX MpernaparoB
(ompenenenue AHTUMHUKPOOHOM AKTUBHOCTHU
AHTUOMOTHKOB, aKTUBHOCTH (DEPMEHTHBIX IpEIapaTosB,
YKU3HECITOCOOHOCTH MUKPOOPTaHU3MOB);

—o0ecreunBaTh COOJIFOACHUE TIPABWII IPOMBIIIICHHOM
TUTHEHBI, OXPaHbl OKPYKAIOIIEH Cpeibl, OXpaHbl TPY/ia
1 TEXHUKU 0€30I1aCHOCTH,

—BBIOMpATH OIITUMAJIbHEIC YCIIOBUSI XpaHeHUs
OMOTEXHOJIOTMYECKUX TMpernapaToB M OIEHMBATh UX
KaueCTBO B MPOIIECCE ITTUTEIHLHOTO XPaHECHUS

KOHTpPOJIb 51

KOHCIIEKT
[1P-4 pedepar
VO-3 goxian

22-37

Bnaneer

—MeTOAaMHU YIIPaBIIEMOTO
MHKpPOOPTaHU3MOB;
—MeTOAaM1 UMMOOMIIM3aLH KIIETOK MUKPOOPTaHU3MOB;
—TEXHOJIOTHEH MMOJIYYCHHA OMOJIOTMYECKH aKTHUBHBIX
BEIIECTB M OTAEIBHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

—CIIOCOOHOCTBIO K  peanu3aluu U
OMOTEXHOJIIOTHYECKUMHA nponecccammn

KYJIbTUBUPOBAHU A

YIIPABICHUIO

I1P-6
MIPAaKTHYECKUE
3alaHus

9K3aMEH 10
BOIIPOCaM
22-37

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUC CpPCACTBA U

TCXHOJIOTNH C

OKOJJOTHYCCKHX

y4eToM

3HaeT

—METOJAbI OLCHKH CPEACTB MW MCTOAOB ITOBBIIICHUSA
0€30IMaCHOCTH TCXHUYCCKUX CpCACTB u
TEXHOJIOTHYCCKUX MTPOUECCCOB;

—CITIOCOOBI NPHUMCHCHUS TCXHUYICCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1
TECT

9K3aMeH I10
BOIIpPOCaM
22-37
YO-1
cobecegoBaHKE
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HOCJIEICTBUN UX
HpI/IMeHeHI/ISI

—TEXHOJIOTUH C Y4ETOM 3KOJOTMUECKUX MOCIEACTBUN UX
PUMEHEHHUS;

—METOJIOJIOTUI0 NPUMEHEHHUsS MOHHUTOPUHIA KauyecTBa W
0€30MaCHOCTH TEXHUYECKUX CPEACTB M TEXHOJIOTUH B
IPOMBIIIICHHON MUKPOOHOJIOTMH U OMOTEXHOJIOTUU

VYmMmeer

—IIOHHUMAThb n AHAJIN3UPOBATH I/IH(bOpMaI_[I/IIO 110
Croco0aM OLIEHKH CPEICTB M METOAOB IOBBIIICHUS
0e3omacHOCTH TEXHUYECKUX CPEICTB u
TEXHOJOTUYECKUX TPOLIECCOB;

—HPUMCHATH BI)I6paHHI>Ie TCXHUYCCKHUEC CpCACTBA U
TEXHOJIOTUH C YYETOM KOJIOTUYECKHUX IMOCIEICTBUI MX
MMPUMCHCHUS,

—MPUMEHATH 3HAHUS O MOHHMTOPHHIEC KadecTBa H
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
IPOMBIIUICHHOH MUKPOOHOJIOTUH U OMOTEXHOIOTUH

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMeEH 110
BOIIpOCaM
22-37

Bnaneer

—HAaBBIKAMHM OIIEHKH CPEJICTB M METOJIOB MOBBIIIEHUS
0e301macHOCTH TEXHUYECKUX CPEICTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

—TpreMaMHu TOUCKAa U NPUHATUS PELICHUH MO BBIOOPY
TEXHUYECKUX CpPEACTB U TEXHOJOTHMH C ydeToM
OKOJIOTHYECKHUX HOCJ'IGI[CTBI/II\/II HUX IPUMCHCHUSA

—HaBbIKAMHM TPUMEHEHHs MOHMTOPUHIA KauyecTBa M
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
MPOMBIIIJICHHON MUKPOOHOIOTUH 1 OMOTEXHOJIOTHH;

—METOJaMHU OLUCHKH TEXHUYCCKUX CPECACTB U TEXHOJIOTHH
C Y4E€TOM HKOJIOTHYECKUX MOCIIEICTBUI UX IPUMEHEHUS

I1P-6
MIPaKTUYECKHE
3a/laHus

9K3aMEH 10
BOIIPOCaM
22-37

IK-7

CrniocobHOCTB
CHCTEeMaTH3HPOBAThH
00001maTh HHPOpMAIIHIO

u

3Haer

—CTPYKTYpPy  TEXHOJOTHUYECKHX  peHICHHWA W  HX
KOPPEKTUPOBKY TIPH MPOBEACHUU TMPOMBIILICHHBIX
HCIIBITAHUH TIPOTPECCUBHBIX OMOTEXHOJIOTHIA U HOBBIX

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1

9K3aMEH I10

BOIIpOCaM
22-37
VO-1

147




o HCIIOJIb30BAHUIO
pECYPCOB MPEAPUATHUS

BUJIOB OHMOTEXHOJOTMYECKOW TPOMYKIIMH C YYE€TOM
OIITUMM3AIINU 3aTrpar u IIOBBIIIICHUA KaduecTBa
MPOU3BOIUMON TIPOTYKIIHH;

—COCTaB IMPOU3BOACTBCHHBIX W HCIIPOU3BOACTBCHHBIX
3arpar JEHCTBYIOIINX " MOJICPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOU MPOTYKIUY;
—IOKa3aTeNn 3P PEKTUBHOCTH TEXHOJIOTUIECKUX
NpPOIECCOB  TPOU3BOACTBA  OMOTEXHOJOTHMYECKOU
IPOJYKIIUH;

—MeToABl W cpencTtBa cOopa, oOpabOTKH, XpaHCHWSI,
nepeaavn u HAKOILJICHUS UHpOpMALIUU c
HACIIOJIB30BAHNEM 0a30BBIX CHCTEMHBIX IMpOorpaMMHBIX
NPOJAYKTOB W TIAKETOB MPHUKJIAIHBIX MPOrpaMM B
nporecce IIPOM3BOJICTBA OMOTEXHOIOTMUECKOMN
IPOJYKIUH;

—pecypcHoe obecrieueHne OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA

TECT

cobeceoBanue

YMeer

—HPUMCHATH METOAUKHU pacucrta TEXHHUKO-
SKOHOMHUYECKOU 3¢ (HeKTUBHOCTH MPOU3BOJACTBA
OMOTEXHOJIOTMYECKON  MPOIYKIUMU  TpH  BHIOOpE
ONTUMAJIBHBIX TEXHUYECKUX U  OPraHU3aLMOHHBIX
peteHnit

—HCMOJb30BaTh TEXHOJOTHMH  cOopa, pa3MelleHHs,
XpaHEHUs, HaKOTUICHUsI, TIPeoO0pa3oBaHus U Tepeaadu
JaHHBIX B TPOo(heCcCHOHATBbHO-OPHUEHTHPOBAHHBIX
MH(OPMaLMOHHBIX cucTeEMax IIPOU3BOJCTBA
OMOTEXHOJIOTMYECKOMN MPOTYKITUU

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

9K3aMEH I10
BOIIpOCaM
22-37

Bnaneer

—oopmiienneM  U3MEHEHUH B  TEXHHUYECKOW W
TEXHOJIOTMYECKOM JTOKYMEHTAIlMM NPHU KOPPEKTHPOBKE
TEXHOJIOTHYECKUX MPOLECCOB, CHCTEM YIIPABJICHHUS

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
22-37
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MIPOM3BOJICTBA OMOTEXHOIIOTUYECKOM MPOTYKIUY;
—IIOATOTOBKOU MPEJI0KEHU I 1o MHOBBIILICHUIO
s exTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOIYKIIUHU, HAIPaBICHHBIX
Ha palloHAJIbHOE MHCIIOJIB30BAHUE M COKpAIICHHE
pacxoioB CBIPBS, MaTepHasos, CHUKCHHE
TPYJOEMKOCTH MPOU3BOJCTBA MPOAYKIIMH, TOBBIILICHUE
MIPOU3BOIUTEIIEHOCTH TPY/a, SKOHOMHOE PACX0I0BAHUE
HHEPropecypcoB  Ha  NOPEOUPUSITUH,  BHEAPEHUE
0€30TXO0THBIX " MaJIOOTXOJTHBIX TEXHOJIOTHA
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

[1K-9
BJIaJICHHE OCHOBHBIMH
MerTogaMu Hu HpI/IeMaMI/I
IIPOBEIECHUSA
3KCH€pI/IM€HTaHI>HI>IX
HCCICNOBAHUM B CBOCH
npodeccnoHanbHOM

oOJactu

3HaeT YO-2 9K3aMEH 110
—OCHOBHBIC HAINPABJICHUS PAa3BUTHS OWOTCXHOJIOTUU H BOIIPOCHI BOIIpOCaM
COBPEMCHHBIC JIOCTH)KCHHUSI OHOJIOTMYCCKHX HAyK U KOJLIOKBHYMA 22.37
OMOME TUIIMHCKUX TEXHOJIOTHIA; IP-1 VO-1

—TpaUIIMOHHbIE MHUKpPOOHBIC TEXHOJOTMHM W OCHOBHBIC et cobecenoBatme
3Tarbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
aKTHBHBIX BEIECTB;

—OCHOBHBIE ~ METOJbI M  TPUEMBbl  TMPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKPOOUOJIOTUN U OUMOTEXHOJIOTUN

Ymeer I1P-7 9K3aMeH 110

—TpUMEHATh (yHIAMEHTAIbHbIE TEOPETUUYECKHE 3HAHUS OTIOPHBIH BOIIPOCaM
JUISL  peUICHHsS] TPAKTHYECKUX 3a7ad B 0O0JacTu KOHCIIEKT 22-37
MUKPOOHOM OHMOTEXHOJIOTHH 31 MPOBOJHTE | [TP-4 pedhepar
HCCIIEIOBAHUS o COBEPIIICHCTBOBAHUIO VO-3 noxan
OMOTEXHOJIOTMYECKOTO MPOIIecca;

—TIPOBOJIUTH  JKCIICPUMEHTAILHBIC HWCCIICOBAHHS B

HpOMLIIJ.IJ'IGHHOfI MI/IKpO6I/IOHOFI/II/I 1 OMOTEXHOJIOTUH
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Bnaneer I1P-6 9K3aMCH I10
—crnoco0aMy  TOJMy4YeHUS  MPOAYLEHTOB  MOJIE3HBIX | MPAKTUYECKUE BOIIpOCaM
BEIIECTB, M3Y4YCHHUS HX (PU3HOIOTO-OMOXUMHYECKHX 3ajanms 22-37
XapaKTEPUCTHK
—OCHOBHBIMM METOJaMH U T[PUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAJIHBIX UCCIIEOBAaHUN B MTPOMBIILICHHON
MUKPOOHOJIOTUN U OMOTEXHOJIOTUH;
—HaBBbIKAMH IJIAHUPOBAHUS u BBITTOJTHCHHS
AKCIIEPUMEHTAJIBHBIX 3a/1ad 10 TOJIYYCHHUIO IEJIeBBIX
MPOJYKTOB, U3YUYECHUIO 3aKOHOMEPHOCTEH U YCIOBUN UX
OrocHUHTE3a, ONITUMH3AIMU OHoTIpoIecca
IIK-17 3HaeT YO-2 9K3aMEH I10
CIIOCOOHOCTH —OCHOBBI MIPOMBIIIIICHHOM MHUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCaM
pagpa6aTBIBaTB OCHOBHEBIE 6I/IOTeXHOHOFI/H/I, 3aKOHOMepHOCTeI>lI, JICKAIIUX B OCHOBC KOJUIOKBHUYMa 22-37
TAMbI TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH; MP-1 vO-1
1O TEXHOTOIHUECKOro —IeUCTBYIONINE OMOTEXHOJIOTHUYECKHE TPOU3BOICTBA, X Tect cobecenoBanme
TEXHHYECKOE OCHaIICHHE, pa3MelieHue
fiponecca TEXHOJIOTHYECKOT0 000pYI0BaHUS;
—OCHOBHBIE€ JTambl MPOMBIIUIEHHOTO MPOU3BOACTBA U
YOpaBJI€HUE  OCHOBHBIX  CTaJUld  JEHCTBYIOLIUX
OMOTEXHOJIOTHYECKUX MPOU3BO/JICTB;
—TEXHOJOTUH MIPOU3BOJCTBA u OpraHu3alu
MPOU3BOJICTBEHHBIX M TEXHOJOTUYECKUX IPOIECCOB
OMOTEXHOJIOTMYECKOM MPOTYKITUU
YMmeer I1P-7 9K3aMeH 110
—BECTH  OCHOBHBIE  TEXHOJIOTHYECKHE  IPOIECCHI OTIOPHBII BOIIpOCam
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKITUH; KOHCIIEKT 22.37
—pa3pabarbIBaTh OCHOBHBIE STambl | []p-4 pedhepar
OMOTEXHOJIOTMYECKOTO  Mpolecca € MOMOIIBIO VO-3 noknaz

ONTUMAIBHBIX ¥ PAIMOHATBHBIX TEXHOJOTHYECKHUX
CXeM;
—TIPUMEHSTHh OMOTEXHOJIOTHH C MCIOJb30BaHUEM T€HHO-
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HHXXCHCPHBIX MPOAYHEHTOB — MHKPOOPraHU3MOB,
KJICTOK PACTUTCIILBHOT'O U JKUBOTHOI'O ITPOUCXOKACHUS,
—HOPUMCHATHL IMPOIrpeCCUBHBIC MCTOABI noz[6opa n

JKCIUTyaTallMM TEXHOJOTMYECKOro 000pYAOBaHUS IIPU
IIPOM3BOJICTBE OMOTEXHOJOTNYECKON MPOAYKIIUI

Bianeer [1P-6 3K3aMEH 110
—MeToJaMM M NpPUHLUIAMU pa3pabOTKH OCHOBHBIX | IMPAKTUYECKUE BOIIpOCaM
3TaroB OMOTEXHOJIOTHYECKOT0 MPOLIECcCa; 3aaHus 22-37
—METOJaMH ¥ TPUHIHUIIAMH  Pa3pabOTKH  IUIAHOB
pasMeleHHst 000py10BaHMsl, TEXHUYECKOTO OCHAILICHHS
¥ OpraHu3aluy pado4YMX MECT B paMKax MPHHATOW Ha
OpEaIpUATHH TEXHOJIOTUH POM3BOJICTBA
OMOTEXHOJIOIMYECKOM NMPOTYKIIUU
Hcnoab3oBanue OK-5 3Haer YO-2 9K3aMeH 110
OpoKeHuii M | CIOCOOHOCTH — COBPEMCHHBIC METOJbl U TEXHOJOTUH (B TOM YHCIIC BOIIPOCHI BOIIPOCaM
APYIruMX IHPOLECCOB | MCII0Jb30BaTh MH()OPMAIIMOHHBIC) Pa3BUTHS HOBBIX HAMpPABICHWA B | KOJIOKBHYMa 38-45
MeTadoan3ma COBPEMCHHBIE METOJABI M | TPOMBIIUICHHOW OMOTEXHOJIOTHH; I1P-1 YO-1
TEXHOJOTUHN (B TOM YHCJI€ | —3HAYEHHE U POJh I/IH(bOpMaIII/II/I " I/IH(l)OpMaIII/IOHHI)IX TECT cobecegoBaHue
MH(OPMALMOHHBIE) B TEXHOJIOTHM B Pa3BUTHUU COBPEMEHHOTO OOIIECTBA U
npodeccHoHaIbHOMI SKOHOMMYECKHUX 3HAHMM, CHocoObl NPUMEHEHUS
ACATCIIBHOCTH MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
MIPOMBIIIICHHON OMOTEXHOJIOTHH;
—TOPAIOK BBOAA W pENAKTUPOBAHHS HWHPOPMALUU B
CHCTEME aBTOMaTHU3alluU
Ymeer I1P-7 9K3aMEH I10
— MCII0JIB30BaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTUU (B OTIOPHBIN BOIIPOCaM
TOM Yuclie HHGOPMAIIMOHHBIE) B IMPOMBIIUICHHON KOHCIICKT 38-45
OMOTEXHOJIOTUH; [1P-4 pedepar
—I0JIb30BaThCd  HPOrpaMMHBIM  obecriedenneMm s | Y O-3 moknan

peuicHuAd HpO(bCCCI/IOHaJ'IBHBIX 3aaad,
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— UCIIOJIb30BaTh CEPBUCHI U MH(GOPMAIIMOHHBIE PECYPCHI
cetu IHTEepHET B MPOMBIIIJICHHOW OMOTEXHOJIOTHH

Bnaneer I1P-6 9K3aMCH I10
—COBpPEMEHHBIMU METOJaMU W TEXHOJOTHUSMHU (B TOM | MPAKTUYECKUE BOIIPOCaM
yuciae  MHOOPMAIMOHHBIMH) B NPOMBIIUICHHON 3a/laHus 38-45
OMOTEXHOJIOTUH;
—OCHOBHBIMH METOJaMH, CIOCO0aMH U CpeACTBAMH
MOJIyueHUsl, XpaHeHus, mepepaboTku uHOpMAIUY;
HaBBIKAMU PA0OTBHI C KOMIBIOTEPOM KaK CpPEICTBOM
yrpaBieHus: HHPopMaIei
OIIK-2 3HaeT YO-2 9K3aMeEH 110
CIIOCOOHOCTH 1 | —OCHOBHEIC ITOHSTHS, dbopMyIbI u 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JICITUTLINH B | KOJUIOKBUyMa 38-45
OCHOBHBIE 3aKOHBI | MPOdecCHOHATHHOU JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBCHHOHAYYHBIX MaTEeMAaTHYECKOTO  aHaiW3a W MOJICIUPOBAHUS, TeCT cobece0oBaHNE
JUCITUTLINH B | TEOPETHUYECKOTO u IKCIIEPUMEHTAIILHOTO
npodeccnoHanbHOM HCCJICIOBAHMS;
NeSITeIbHOCTH, MPUMEHATh | —OMOTEXHOJIOTMYECKHE aCTIeKThI, UCTIONb3yeMbIE B
METOAbl MAaTEMATHYECKOTO | OHWOTEXHOJIOTHH;
aHanM3a 1 | —0OBEKThl OMOTEXHOJIOTHM W HMX OHOTEXHOJIOTHYECKHE
MOJIETTUPOBaHUS, (GYHKIIUY, TPUHITUIIBI KYJIbTUBUPOBAHHUS KIETOK;
TEOPETUIECKOTO U | —CYIIIHOCTh METOJIOB MOJICKYJISIPHON TeHETHKH;
AKCIIEPUMEHTAIILHOTO —DTaIlbl BBIJICICHUS [IEJIEBBIX MPOJIYKTOB.
HUCCIIENOBAHUS VYmMeer I1P-7 3K3aMEH 110
—TpPOBOJIUTH  JKCIIEPUMEHTAIBHBIE HCCIEAOBAHUA H OTIOPHBII BOIIpOCaM
WCIBITAHUS 110 3aJaHHOW METOJHUKE, II0JIb30BaThCs KOHCIIEKT 38-45
MaTeMaThdecko o0paboTkoil skcmepuMmeHTanbHBIX | [1P-4 pedepar
JIaHHBIX YO-3 noxian

—IOJIB30BaThCA SA3BIKOM MOJ'ICKyJ'IHpHOfI 6I/IOTeXHOHOFI/IH;
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—BBIOMpATh OMOIOTUYECKHE OOBEKTHI

Bmaneer I1P-6 9K3aMeH II0
—METOJlaMM U NPUHLMIIAMHU COBEPLICHCTBOBAHMS MPaKTUYECKUE BOIIPOCaM
MIPOMBIIUICHHOW MUKPOOHOJIOTUU B OMOTEXHOJIOTHH, 3a7aHus 38-45
—OCHOBHBIMHM 3aKOHAaMHU €CTECTBEHHOHAYYHbIX JHUCUHUILIINH
B TMPOMBIIIICHHON MHUKPOOHOJIOTUA W OWOTEXHOJIOTHH,
METOJIaMH MaTEMaTHYECKOIr0 aHaJlM3a U MOJEIMPOBAHMUS,
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIE0BAHUS
OI1IK-3 3HaeT YO-2 SK3aMe€eH 110
CIIOCOOHOCTD —KOHLENIUU CTPOCHHS BEILIECTBA,; BOIIPOCHI BOIIpOCaM
HUCIIOJIB30BATh 3HAHUS ©O | “OCHOBHBLIC HAIIPABJICHUA U HpO6HeMaTI/IKy COBPCMCHHBIX KOHHOKBHYM& 38-45
COBpEMEHHOH hH3HIeCKOit HpeIICTaBJIevHI/II/I POCCHICKUX U 3apyOCIKHBIX YUYCHBIX O IP-1 vO-1
(bu3MYeCKOl KapTHHE MHpa W CTPOCHHH BEIIECTBA JUIS
KapTHHE MUpa, . TEeCT cobecenoBaHue
MMOHUMAaHMsI OKPY’KAIOIIET0 MUPA U SBJICHUW IPUPOJIbI
MIPOCTPAHCTBEHHO-
poctp YmMmeer I1P-7 9K3aMeH 110
BPEMEHHBIX o
—OTJIMYaTh HAYYHOE MO3HAHUE OT HEHAYYHOTr0; TPUMEHSITh OTOPHBII BOIIpOCaM
3aKOHOMEPHOCTAIX, 3HaHUsS (PU3MYECKMX W XHMUYECKUX 3aKOHOB  JUIs KOHCIIEKT 38-45
CTPOCHUM BEIeCTBA IS i .
p 1 pat OIMCaHMs €CTCCTBECHHOHAYYHON KApTUHBI Mflpa, 3 IIP-4 pedepar
MIOHUMAaHUS —J1aBaTh MPAKTHYECKYIO OIICHKY COBPEMEHHON (PU3MUYECKOM VO-3 noxnan
OKPYKaroIlero MHpa H KapTUHEC MHpa Ha OCHOBC ONPCACICHHBIX ITOJIOKCHUAX
SABJEHUH TPUPOJIBI TEOPUHU CTPOEHUS BEIIECTBA
Bnaneer I1P-6 9K3aMEH MO
—HaBbIKAMHU aHaJIN3a MPUPOJHBIX SBICHHU M MPOLECCOB C MIPAKTUYECKUE BOIIpOCaM
MOMOIIBI0  MPEACTABIEHUN O  E€CTECTBEHHOHAYYHOU 3a7aHus 38-45

KapTUHE MHpa;
—CIIOCOOHOCTBIO HCMOJIB30BaTh 3HAHHUSA O COBPEMEHHOU
¢u3nueckol  KapTHMHE ~ MHpa,  [POCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BELIECTBA IS
MIOHUMAHUSI OKPY’KaIOIIEro MUpa U SIBJICHUIN NPUPOJIBI
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[1K-2
CIIOCOOHOCTD
peanu3aiu
YIIpaBJICHUIO

OHMOTEXHOJIOTHYECKUMU

npoueccaMu

3Haer YO-2 9K3aMEH 110
—OCHOBHBIC TPHHIMIIBI ~ PEryJSIMHA  MeTadoim3Ma | BOTIPOCHI BOIIPOCaM
CKOPOCTH pocra MHKpPOOPTaHU3MOB, CIOCOOBI | KOJIMOKBHYMA 38-45
KYJbTUBHPOBAHUS MHKPOOPIaHM3MOB, KOJMYECTBEHHBIC IP-1 vVO-1

XapaKTepUCTHKA  POCTa  KYJIBTYp, OOOpyIOBaHHE ISt Tect cobeceoBatme
KYJbTUBHPOBAHHUS MHKPOOPTraHU3MOB, XpaHEHHE
MHUKpPOOPTaHU3MOB;
—OCHOBHBIE 3TaIlbl OHOTEXHOJOIHIECKOro Ipoliecca;
—CII0CcO0BI, METOIBI Y MPUHITHITBI PEATH3AIAN U YIPABIICHUS
OMOTEXHOJIOIMYECKMMH ITPOLIECCAMH;
—COBPEMCHHBIC JIOCTHIKCHHSI OWOJIOTMYECKUX HAyK |
OMOMEIUIIMHCKUX TEXHOJIOTHI
VYmeer I1P-7 9K3aMeH 110
—PperyJIMpPOBaTh U COBEPIICHCTBOBATh OMOTEXHOJIOTHUCCKHIA OITOPHBIH BOIIPOCaM
MpoIeCC C IENBbI0 TONYYCHHUS] BBICOKOKAYECTBEHHOTO KOHCIIEKT 38-45
KOHEYHOT'O TIPOJIYKTa, TTP-4 pedepar
—OCYIIECTBIISATH OMOTEXHOJIOTHYECKIE TIPOIIECCHI VO-3 nokian

MPOW3BOJICTBA U TIONyYeHHE OMOJOTHYECKH AaKTHUBHBIX
BEIIECTB U OT/ICJIbHBIX KOMITOHEHTOB MUKPOOHBIX KJIETOK;
—TPOBOJUTH BbIENeHne U o4ucTKy BAB u3 OGuomaccel u

KYJIbTYPaJIBHON KUIKOCTH;

—OCYILLIECTBIIATh MOCTaAUNHBIN KOHTPOJIb u
CTaHAAPTU3AIMIO TTOJTy4aeMbIX TpernaparoB (OnpeaeaeHue
AHTUMUKPOOHON aKTMBHOCTH aHTHMOMOTUKOB, aKTHUBHOCTH
(epMEHTHBIX MIpenaparos, JKU3HECITIOCOOHOCTH
MHUKPOOPraHU3MOB);

—o0ecreunBarh  COOMIOAICHHE TPABHI  IPOMBIILICHHON
TUTHEHBI, OXPAHbI OKPYXKAIOILIEH Cpe/bl, OXpaHbl Tpyaa U
TEXHUKH O€30IIaCHOCTH;

—BBIOMpAThH ONTUMAJILHEIC YCIIOBHSI XpaHEHUsI
OUMOTEXHONIOTUYECKUX TIperapaTtoB M OIECHUBATh HX
KAQ4eCTBO B ITPOLECCE JUTUTEITHLHOIO XPAHEHUS

154




Brnaneer I1P-6 9K3aMeH 110
—MEeTOoAaMHU YIpaBJIIEMOTO KyJIbTUBUPOBAHMS | MPAKTUYECKHE BOIIPOCaM
MHUKPOOPTaHU3MOB; 3aaHus 38-45
—MeTO0JJaMi UMMOOWIIN3ALUHU KJIETOK MUKPOOPTaHU3MOB;
—TEXHOJOTHEH TOJTY4eHUS OMOJIOTUYECKH aKTUBHBIX
BEIIECTB M OTICJIBHBIX KOMIIOHEHTOB MHUKPOOHBIX
KJICTOK;
—CIIOCOOHOCTBIO K  peanu3alud U  YIPaBICHHIO
OMOTEXHOJIOTMYECKIMHU TPOIIECCAMH
I1K-3 3HaeT YO-2 9K3aMeH 110
TOTOBHOCTB OLICHMBATh | “METOJbl OIEHKH CPEACTB W METOAOB MOBBIIICHUS BOIIPOCHI BOIIpPOCaM
TEXHUYECKUE CPEJICTBA H 0€301acHOCTH TEXHUICCKHUX CpEacTB 41 KOJJIOKBUYMa 38-45
TeXHONOTHH ¢  yderom | TEXHOJOTHHECKHX NPOLECCOB; MP-1 vO-1
S KOOIIECKIX —CI10CO0bI _IPUMEHEHMs  TEXHHYECKHX  CPEACTB 1 TecT coBecenoBanme
. TEXHOJIOTUH C YU4ETOM SKOJIOTMYECKHX IMOCIEACTBUI HX
MOCTIE/ICTBHMA S
HPUMCHCHU —METO/IOJIOTHIO TIPUMEHEHHST MOHUTOPUHIa KavyecTBa W
0€30IacCHOCTH TEXHHYECKHUX CPEACTB U TEXHOJIOTHH B
IIPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Ymeer I1P-7 9K3aMEH 110
—MOHUMATh W  aHAJM3UPOBATh HHPOPMALMIO  TIO OTIOPHBIN BOTIPOCaM
croco0aM OILIEHKH CPEJICTB U METOAOB IOBBIIICHUS KOHCIIEKT 38-45
0e30macHOCTH TEXHUYECKUX CpeACTB M| IP-4 pedepar
TEXHOJIOTUIECKUX MPOIECCOB; VO-3 noxan
—NPUMEHATh BbIOpaHHbIE TEXHMYECKHE CpEeICcTBa U
TEXHOJIOTUH C YUETOM JKOJIOTHYECKHX MOCIEICTBUI HX
PUMEHEHHUS;
—MPUMEHATh 3HAaHUSA O MOHUTOPHHIE KadecTBa U
0€30MacHOCTH TEXHUYECKUX CPEACTB U TEXHOJIOTHH B
MIPOMBINITIEHHON MUKPOOHOJIOTUU 1 OMOTEXHOJIOTUHU
Brnaneer [1P-6 JK3aMEH M0
—HAaBBIKAMH OIIEHKH CPEJICTB U METO/I0B MOBBILLICHHS MPaKTUYECKHE BOTIpOCaM
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Oe3omacHoOCTU TEXHUYECKUX CPENCTB u
TEXHOJIOTUYECKUX IIPOLIECCOB;

—TpUeMaMu TOUCKAa U MPUHATUS PELICHUN MO BBIOOPY
TEXHUYECKUX CPEICTB U TEXHOJOTUH C Y4ETOM
HKOJIOTMYECKUX MOCIIEICTBUM UX IPUMEHEHNS;

—HaBblIKaMM IPUMEHEHHS MOHUTOpPUHIA KayecTBa U
0€30MacCHOCTH TEXHUYECKHX CPEACTB M TEXHOJIOTUH B
MPOMBIIIICHHON MUKPOOHOJIOTHH 1 OMOTEXHOJIOTHH;

—METO/IaMH OLIEHKU TEXHUYECKUX CPEICTB U TEXHOJOTUM
C YYETOM IKOJIOTUYECKUX MOCIIEICTBUN UX TPUMEHEHHUS

3aJaHusd

38-45

IIK-7

CnocoOHOCTh
CHUCTEMaTHU3UPOBATh u
0000marh  UHGOPMAITUIO
1o HCII0JIb30BaHMIO
PECYPCOB MPEANPUATHS

3Haer

—CTPYKTYpYy  TEXHOJOIMYECKHX PpElIeHMH U  uX
KOPPEKTUPOBKY MpPHU IPOBEACHUM MPOMBIIUICHHBIX
UCTIBITAHUN TPOTPECCUBHBIX OMOTEXHOJIOTHI M HOBBIX
BUJIOB OMOTEXHOJOTUYECKOW MPOAYKIUU C Y4YETOM
ONTHUMM3ALMM  3aTpaT M  IOBBILICHWS  KayecTBa
MIPOU3BOJUMON MPOAYKIINH;

—COCTaB IPOU3BOJACTBEHHBIX U HEIPOU3BOACTBEHHBIX

3arpar NENUCTBYIOITUX u MOJICPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOU MPOTYKITUH;
—TI0Ka3aTelu s dexTuBHOCTH TEXHOJOTHYECKUX

IpPOLIECCOB  IMPOM3BOACTBA  OMOTEXHOJIOTHYECKON
TPOJyKLIMH;

—METOJIbl U CcpeicTBa cOopa, oOpabOTKM, XpaHEHus,
nepegaydl W HaKoIuieHWs — wHpopMamumm  C
UCTOJIb30BaHUEM 0a30BBIX CHCTEMHBIX MPOrpPaMMHBIX
NPOAYKTOB MW TIAKETOB TMPHUKIATHBIX MPOrpaMM B

nporecce MIPOM3BOCTBA OMOTEXHOJIOTHYECKOM
MPOJTYKINH;

—pecypcHoe obecrnieueHue OMOTEXHOJIOTHYECKOTO
IPOM3BOJICTBA

YO-2
BOIPOCHI
KOJIJIOKBHYMa
I1P-1
TeCT

9K3aMEH I10
BOIIPOCaM
38-45
YO-1
cobecenoBanue
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VYwmeer

—IIPUMEHSTH METOTUKH pacuera TEXHHKO-
HKOHOMUYECKOU s dexTuBHOCTH IIPOU3BOJCTBA
OMOTEXHOJOTHYEeCKOW  MPOAYKIMH TpH  BBIOOpE
ONTUMAJIBHBIX ~TEXHHUYECKUX M  OPraHU3alMOHHBIX
peleHuit

—HCIIONIb30BaTh  TEXHOJOrMH cOopa, pa3MelIeHus,
XpaHEHHs, HAKOIUICHWs, MPeoOpa3oBaHUs U Tepeadu
JaHHBIX B Npo(ecCHOHAIBHO-OPUEHTUPOBAHHBIX
UH()OPMAIIMOHHBIX cucTeMax IPOM3BOICTBA
OMOTEXHOJIOIMYECKOM MPOTYKIIUU

I1P-7
OIIOPHBIN
KOHCIICKT

[1P-4 pedepar
VYO-3 noknan

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

—oopMiieHHEM  HM3MEHEHMH B  TEXHHUYECKOH U
TEXHOJIOTMYECKOM JTOKYMEHTALlMM HpPU KOPPEKTUPOBKE
TEXHOJIOTUYECKUX IMPOLECCOB, CHUCTEM YIPABICHUS
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIUH;

—TIOArOTOBKOM NPEJI0KEHU N o TTOBBIIEHUAO
3¢ (HeKTUBHOCTH MIPOU3BOJICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOJIYKIIMH, HAaINpPaBIECHHBIX
Ha pPAlMOHAIBHOE HCIOJb30BAHUE M COKpallCHUE
pacxoaoB CBIpPbS, MaTepHUaJIoB, CHIDKEHUE
TPYAOEMKOCTH IIPOU3BOJICTBA NMPOAYKILIMH, ITOBBILLICHUE
MPOU3BOAUTEIBLHOCTH TPYAd, IKOHOMHOE PACXOJ0BaHUE
DHEPropecypcoB  Ha  MPEANPUSATUH,  BHEIAPEHUE
0€30TXOIHBIX u MaJIOOTXOJTHBIX TEXHOJIOTHUA
MPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-9
BJIaJACHHUC OCHOBHBIMH
MCTOAaMHU W T[IpUCMaMU
IMPOBCACHUA

OKCIICPUMCHTAJIBHBIX

3Haer

—OCHOBHBIC HAIPABJICHHUS Pa3BUTHS OWOTCXHOJIOTUU H
COBPEMEHHBIE JIOCTIIKEHUS OWOIOTUYECKUX HAYK H
OMOMETUIIMHCKUX TEXHOJIOTHIA;

—TpaJUIIOHHbIE MUKPOOHBIE TEXHOJOTHH U OCHOBHBIC
STarbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMEH I10
BOIIpOCaM
38-45
YO-1
cobecenoBanue
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HUCCIIEJOBAaHUN

npodeccnoHaTbHOMI

o0iactu

cBOEN

—CHoCcOoOBl  OHMOCHHTE3a OMOJIOTHYECKHU
aKTHBHBIX BEIIECTB;

—OCHOBHBIC ~ METOJIbI W  TPHUEMBl  TMPOBEICHUS
AKCHEPUMEHTAIBHBIX MCCIIEIOBAHUN B IIPOMBILLICHHOM

MHUKPOOHOJIOTHH U OMOTEXHOJIOTHU

OCHOBHBIX

VYmMmeer

—MPUMEHATh (yHJAaMEHTAIbHbIE TEOPETHUECKUE 3HAHUS
JUIs  pelIeHMs MpaKTUYeCKHX 3ahad B 00JacTu
MUKpPOOHOM OMOTEXHOJIOTHH u IIPOBOJIUTH
UCCIIC/I0BaHMS o COBEPILLIEHCTBOBAHHIO
OMOTEXHOJIOIMYECKOI 0 IIPOLIECCa;

—MPOBOAUTH  SKCIEPUMEHTAJbHBIE HCCIEIOBaHUA B
POMBIIIICHHONH MUKPOOHOJIOTHH U OMOTEXHOJIOTUU

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

—crmoco0aMy  TIOMy4YeHHUS  MPOAYIICHTOB  IOJIE3HBIX

BEIIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHYECKHUX
XapaKTePUCTHK

—OCHOBHBIMH METOJIaMH M TpUEMaMH TMPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKpPOOHOJIOTUN U OUOTEXHOIIOTUH;

—HaBBIKAMH TUTAHUPOBAHHS u BBITTOJTHEHHS
HKCIIEPUMEHTAJBbHBIX 3a/1ad MO0 TMOJYYCHUIO MENEeBBIX
MPOAYKTOB, U3YUYECHUIO 3aKOHOMEPHOCTEN U YCIOBUU HX
OrocuHTe3a, ONTUMHU3AIMU OHoIpoIecca

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-17
CIIOCOOHOCTD

pa3pa6aTBIBaTB OCHOBHBIC

OTaIllbl

OMOTEXHOIOTUYECKOTO

nporiecca

3Haer

—OCHOBBEI HpOMBHHJ'IeHHOI\/’I MI/IKpO6I/IOHOFI/II/I )51
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JIEKAIIUX B OCHOBE
TEXHOJIOTUYECKHX TTPOLECCOB OMOTEXHOIOTUH;

—JIeHCTBYIONINE OHOTEXHOIOTUYECKHE TIPOU3BOJICTBA, MX
TEXHUYECKOE OCHAIIIEHHE, pasMernenue
TEXHOJIOTHYECKOTO 000PYI0BAHUSL;

—OCHOBHBIC 3TAIlbl MIPOMBINIJICHHOI'O ITPOMU3BOJICTBA U

VO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMEH I10
BOIIpOCaM
38-45
YO-1
cobecenoBanue
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YIIpaBJICHUC OCHOBHBIX CTa,Z[I/Iﬁ HeﬁCTBYIOMHX
OMOTEXHOJIOTHUCCKHX IIPOU3BOJCTB,
—TEXHOJIOTHH IMIPpOU3BOZCTBA u OpraHu3anun

MIPOU3BOJICTBEHHBIX M TEXHOJOTUYECKHUX IPOIECCOB
OMOTEXHOJIOTHYECKOM MPOTYKIINHI

Ymeer I1P-7 9K3aMeEH I10
—BECTH  OCHOBHBIC  TEXHOJOTHMYECKHE  IPOLIECCHI OTIOPHBII BOIIpOCaM
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIINH; KOHCIIEKT 38-45
—pa3pabarbIBaTh OCHOBHBIE STambl | []p-4 pechepar
OMOTEXHOJIOTMYECKOTO  Mpolecca ¢ MOMOIIBIO VO-3 nokiax
ONTHMAJBHBIX W PAMOHAIBHBIX TEXHOJIOTHYCCKHX
CXeM;
—TIPUMEHSATh OMOTEXHOJIOTHH C MCIOIh30BAHUEM TCHHO-
WHXCHEPHBIX MPOJYLUEHTOB - MHUKPOOPraHU3MOB,
KJIETOK PACTUTEILHOTO M YKUBOTHOT'O TIPOUCXOXKICHUS;
—IPUMEHATh TPOTPECCHBHBIC METOJBI Ioabopa U
9KCILTyaTallil TEXHOJOTUYECKOTO 00OpPYHIOBAaHUS TIPH
MIPOU3BOJICTBE OMOTEXHOIOTUYECKOM MPOTYKITUI
Baaneer I1P-6 DK3aMEH [0
—MeToJaMH ¥ TpPHUHIUIAMU pa3pabOTKW OCHOBHBIX | IMPAKTUYECKUE BOIIPOCaM
3TAOB OMOTEXHOJIOTHIECKOTO MIPOIIecca; 3amanus 38-45
—MeToJaMH U TPUHIHUIAMH  Pa3pabOTKH  IJIaHOB
pasMerieHusi 000pyI0BaHUS, TEXHUIECKOTO OCHAIICHUS
U OpraHu3aiuu pabodymx MeCT B paMKaxX MPUHATON Ha
PEITPUATHH TEXHOJIOTHH MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKITNU
IIpousBoacrea, OK-5 3HaeT YO-2 SK3aMe€EH 110
OCHOBaHHbIE Ha | CHOCOOHOCTH — COBPEMEHHBIC METOABl M TEXHOJIOTHMH (B TOM YHCIIE BOTIPOCHI BOIIpOCaM
MOJIyYeHUH HCIIOJIb30BATh MH(OPMAIIMOHHBIC) Pa3BUTHS HOBBIX HAMPABICHUHN B KOJUIOKBHYyMa 46-50
MHKPOOHOI COBPEMEHHBLIE METOALI M | TPOMBIIUICHHOW OMOTEXHOJIOTHH; I1P-1 vVO-1
omoMaccel TEXHOJOTUHN (B TOM YHUCJIE —3HAYCHHE U POJIb I/IH(i)OpMaHI/II/I u I/IH(bOpMaHI/IOHHBIX TECT cobecenoBanue
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nH(pOPMAaLMOHHBIE) B

— TEXHOJIOTHHA B pa3sBUTHU COBPEMEHHOI'O 06I_H€CTBa u

npodeccuoHaIbHON SKOHOMMYECKHUX  3HAHHMM, CHocoObl  MPUMEHEHUS
NEeSATEIbHOCTH MH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH B
MIPOMBIIIJICHHOW OMOTEXHOJIOTHH;
—TOpSAZOK BBOJA U PEJaKTUPOBaHUA HHGPOpMAIUU B
CHUCTEME aBTOMAaTHU3AIINU
Ywmeer [1P-7 3K3aMEH 110
— UCIOJIb30BaTh COBPEMEHHbIE METObI U TEXHOJOTHH (B OIIOPHBIN BOIIPOCaM
TOM 4YHCIIe WHPOPMAIIMOHHBIE) B TPOMBIIUICHHON KOHCIIEKT 46-50
OMOTEXHOJIOTHH; [1P-4 pedepar
—II0JIb30BAaThCA  MPOTPAMMHBIM  OOCCIICYCHHEM IS YO-3 noknan
penreHus mpodeccnoHATBHBIX 33/1a4;
—HCIOJIb30BaTh CEPBUCHI M HH(POPMAIIMOHHBIE PECYPCHI
ceTd VIHTepHET B IPOMBIIIIEHHOW OMOTEXHOJIOTHH
Baaneer I1P-6 JK3aMeH 110
—COBPEMEHHBIMH METOJAMH U TEXHOJIOTHSMU (B TOM | TIPAaKTHYECKHE BOIIpOCaM
yuciae  HMHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 46-50
OMOTEXHOJIOTUH,
—OCHOBHBIMM METOJ[AMH, CIIOCO0aAMU U CpEeICTBaMHU
MONyueHUsl, XpaHeHHs, nepepaboTku UHOpMAIUY;
HaBBIKAMH PAOOTBI C KOMITBIOTEPOM KaK CpPEICTBOM
yrpaBieHus: HHPopMaIen
OIlK-2 3HaeT YO-2 9K3aMEH 110
CIIOCOOHOCTH U | “OCHOBHbBIE MOHSATHUS, bopMyIBI u 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIB30BaTh | €CTECTBEHHOHAYYHBIX JUCITUTIITAH B | KOJUIOKBHyMa 46-50
OCHOBHBIE 3aKOHBI | TMPOdecCHOHATHHOU JIeATEIIbHOCTH, METO/IbI I1P-1 YVO-1
€CTECTBEHHOHAYYHBIX MaTeMaTUYeCcKoro  aHaju3a W MOJICJITUPOBAHWS, TECT cobeceloBaHuE
JUCITUTUTIH B | TEOPETHYECKOTO " AKCIIEPUMEHTAIBHOTO
npodeccnoHaNbHOMI HCCJIEI0BAHMS;
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ACATCIIbBHOCTH, IIPUMCHSATDH
METOAbI MATEMATHYCCKOT'O

—OHMOTEXHOJIOTHYECKUE aCTICKThI, UCTIOIb3YEMbIC B
OMOTEXHOJIOTUH;

aHaiu3a u —00BEKThl OMOTEXHOJOTHMH M WX OHOTEXHOJOTHYCCKHC
MOJCIIUPOBAHUS, (GYHKIMM, TPUHIUIBI KYJIbTUBUPOBAHMSI KIIETOK;
TEOPETHYECKOTO U —CYIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETHKH;
AKCTIICPUMEHTAIBHOTO —3Tarbl BBIJICTICHUS IIEICBBIX ITPOTYKTOB.
HUCCIICIOBAHUS YmMmeer I1P-7 3K3aMEH MO
—TPOBOJUTH JKCIEPUMEHTAJIbHBIC HCCICAOBAHUS U OTIOPHBII BOIIpOCam
HCIBITAHUS 110 3aJaHHOM METOJHUKE, I10JIb30BaThCs KOHCIIEKT 46-50
MaTeMaTHYeCcKol 00paboTkol dKkcrepuMeHTanbHBIX | [1P-4 pedepar
JAHHBIX; VYO-3 moxkian
—TIOJIb30BAThCS SA3BIKOM MOJIEKYISIPHON OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKHE OOBEKTHI
Bnageer I1P-6 9K3aMEH I10
—MeToJaMH W  TPUHIUIAMH  COBEpPUICHCTBOBAHMS | MPAKTUYECKUE BOIIpOCaM
MPOMBINIIICHHONH MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUH; 3aaHus 46-50
—OCHOBHBIMH 3aKOHAMH €CTECTBEHHOHAYUHBIX
TUCIUIUIMH B TPOMBIIIJIEHHOW MHUKpPOOUOIIOTUH U
OMOTEXHOJIOTHH, METOJAaMH MaTEMAaTHYECKOT0 aHaJln3a
u MOJICJIMPOBAHUS, TEOPETUYECKOTO u
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS
OIIK-3 3HaeT YO-2 9K3aMEH 110
CITOCOOHOCTH —KOHLEMIIHUH CTPOCHUS BEUIECTBA; BOIPOCHI BOIIpOCam
WCIIONBh30BaTh 3HaHUS O | ~OCHOBHBIC HalpaBJICHUSA n NPOOJIEMATHKY |  KOJIOKBHYMa 46-50
COBPEMEHHOH (pusmueckoii | COBPEMEHHBIX  NPEJCTABICHMA  pOCCHHCKMX 1 IIP-1 vO-1
KapTHHe MDA, 3apyOeXHBIX YUYEHBIX O (PU3MUECKON KapTHMHE MHUpa U TecT T —.
CTPOCHHMM BELIECTBA [UJIsi MOHUMAHUS OKPYXKAIOIIETO
TIpOCTPAHCTBCHHO MHpa U SIBICHUN TTPUPOIBI
BPEMEHHBIX
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3aKOHOMEPHOCTSIX, Ywmeer [1pP-7 3K3aMEH 110
CTPOCHUHU BEIEeCTBA JIJIs —OT/IMYaTh HAy4yHOE TIO3HAHWE OT HEHAY4YHOIO; OTIOPHBII BOIIpOCaM
MOHUMAHUS NPUMEHSTh 3HaHUS (PU3UYECKHMX ¢ XHUMHYECKUX KOHCIIEKT 46-50
OKPYKAIOIIEr0 MUPA i 3aKOHOB [IJIsl ONMCAHHs €CTECTBCHHOHAYYHOU KapTHHBI |  []p-4 pedepar
SIBJICHUI TIPUPOBI MHPa, . YO-3 noknan
—laBaTb  MPAKTUYECKYI0  OIEHKY  COBpPEMEHHOM
(bU3MYECKON KapTUHE MHUpa HAa OCHOBE ONPEEICHHBIX
MOJIO’KEHUSAX TEOPHH CTPOCHUS BEIIECTBA
Bnaneer I1P-6 3K3aMeEH 110
—HaBbIKAMM aHAJIM3a MPUPOJHBIX SBJICHUNA M IPOLECCOB | TMPAKTUYECKUE BOIIpOCam
C TIOMOINBIO TPEACTABJICHUN O €CTeCTBEHHOHAYYHOU 3ajanus 46-50
KapTHUHE MUPAa;
—CHOCOOHOCTBIO HMCIOJIb30BaTh 3HAHUS O COBPEMEHHOMU
dbusznyecKkoil KapTUHE MHpa, MIPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIECTBA
JUIsT TIOHMMAHMSI OKPYXKAlOIIero MUpa U  SIBICHUHN
TIPUPOJIBI
IK-2 3Haer YO-2 JK3aMEH I10
CIIOCOOHOCTh —OCHOBHBIC TPUHIMUIBI PETYIALUA MeTa0oNu3Ma H BOIPOCHI BOIIpOCam
peanu3anuu CKOPOCTH ~ POCTa ~ MHUKDPOOPTaHW3MOB,  CHOCOOBI |  koIOKBHyMa 46-50
yTIPABICHHTO KYJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB, MP-1 vVO-1
OMOTEXHOIOTHYECKUMU KOJMHCCTBCHHRIC  XAPAKTCPUCTHKI — pocTa  KYJILTYD, TeCT co0eceoBaHue
obopynoBanue JUTSt KYJIbTUBUPOBAHUS
fiponeccamu MHUKPOOPTaHU3MOB, XpaHEHNE MUKPOOPTaHNU3MOB;
—OCHOBHBIE ATANbl OMOTEXHOJIOTHYECKOTO MPOIIecca;
—CHocoObl, METOABl W TIPUHIUIIBI peaju3aluil U
yIpaBiIeHUs] OUOTEXHOJIOTUYECKUMU TIPOIIECCAMU;
—COBPEMEHHBIC JOCTWIKEHUS OWOJOTUYECKHX HAyK |
OMOMEIMIIMHCKIX TEXHOJIOTUN
Ywmeer I1P-7 9K3aMEH 10
—peryJmpoBaTh u COBEPIIIEHCTBOBATH OTIOPHBII BOIIpOCaM
OMOTEXHOJOTMYECKUN TIPOIECC C HENbIO MOTYYCHHS KOHCIIEKT 46-50
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BBICOKOKQY€CTBEHHOI'0 KOHEYHOTO MPOAYKTA;

—OCYILECTBIATH OMOTEXHOJIOTHYECKUE MPOLECCHI
MIPOM3BOJICTBA U TOJy4YeHHUE OMOJIOTHYECKH AKTUBHBIX
BEIICCTB M OTACITHHBIX KOMIIOHCHTOB MHKPOOHBIX
KJIETOK;

—TIPOBOJIUTH BbIICNIeHUE U 04nuCTKY BAB u3 6uomaccel u
KYJbTYpPaJIbHOU KUJIKOCTH;

—OCYILIECTBIATH MOCTaIUIHBIN
CTaHIApTU3ALINIO MOJIy4aeMbIX MpernaparoB
(ompenenenue AHTUMHUKPOOHOM aKTUBHOCTH
AHTUOMOTHKOB, aKTUBHOCTH (DEPMEHTHBIX IpEIapaTosB,
YKU3HECITOCOOHOCTH MUKPOOPTaHU3MOB);

—o0ecreunBaTh COOJIFOACHUE TIPABWII IPOMBIIIICHHOM
TUTUEHBI, OXPaHbl OKPYKAIOLIEH Cpelbl, OXpPaHbl TPy/Ja
1 TEXHUKU 0€30I1aCHOCTH,

—BBIOMpATH onTHMAalbHBIE YCIIOBUS XpaHEHHUs
OMOTEXHOJIOTMUECKUX TMPEenapaToB U OICHUBATh HUX
Ka4yeCTBO B MPOLECCE TIUTEIHBHOTO XPAHEHUS

KOHTpPOJIb 51

[1P-4 pedepar
VO-3 ngoxian

Bnaneer

—MeTOAaMHU YIIPaBIIEMOTO
MHKpPOOPTaHU3MOB;
—MeTOAaM1 UMMOOMIIM3aLH KIIETOK MUKPOOPTaHU3MOB;
—TEXHOJIOTHEH MMOJIYYCHHA OMOJIOTMYECKH aKTHUBHBIX
BEIIECTB M OTAEIBHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

—CIIOCOOHOCTBIO K  peanu3aluu U
OMOTEXHOJIIOTHYECKUMHA nponecccammn

KYJIbTUBUPOBAHU A

YIIPABICHUIO

I1P-6
MIPaKTUYECKHE
3alaHus

9K3aMEH 10
BOIIPOCaM
46-50

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUEC CpCACTBA U

TCXHOJIOTNH C

OKOJJOTHYCCKHX

y4eToM

3HaeT

—METOJAbI OLCHKH CPEACTB MW MCTOAOB ITOBBIIICHUSA
0€30IMaCHOCTH TCXHUYCCKUX CpCACTB u
TEXHOJIOTHYCCKUX MTPOUECCCOB;

—CITIOCOOBI NPHUMCHCHUS TCXHUYICCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1
TECT

9K3aMeH I10
BOIIpPOCaM
46-50
YO-1
cobecegoBaHKE
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HOCJIEICTBUN UX
HpI/IMeHeHI/ISI

TEXHOJIOTUH € y4eTOM 3KOJIOTMYECKHX MOCIEACTBUI UX
PUMEHEHHUS;

—METOJIOJIOTUI0 NPUMEHEHHUsS MOHHUTOPUHIA KauyecTBa W
0€30MaCHOCTH TEXHUYECKUX CPEACTB M TEXHOJIOTUH B
IPOMBIIIICHHON MUKPOOHOJIOTMH U OMOTEXHOJIOTUU

VYmMmeer

—IIOHHUMAThb n AHAJIN3UPOBATH I/IH(bOpMaI_[I/IIO 110
Croco0aM OLIEHKH CPEICTB M METOAOB IOBBIIICHUS
0e3omacHOCTH TEXHUYECKUX CPEICTB u
TEXHOJOTUYECKUX TPOLIECCOB;

—HPUMCHATH BI)I6paHHI>Ie TCXHUYCCKHUEC CpCACTBA U
TEXHOJIOTUH C YYETOM KOJIOTUYECKHUX IMOCIEICTBUI MX
MMPUMCHCHUS,

—MPUMEHATh 3HAHUS O MOHHMTOPHHIE KauecTBa U
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
IPOMBIIUICHHOH MUKPOOHOJIOTUH U OMOTEXHOIOTUH

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
46-50

Bnaneer

—HAaBBIKAMH OIIEHKH CPEJICTB U METOAOB IOBBIIICHUS
0e301macHOCTH TEXHUYECKUX CPEICTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

—TpreMaMHu TOUCKAa U NPUHATUS PELICHUH MO BBIOOPY
TEXHUYECKUX CpPEACTB U TEXHOJOTHMH C ydeToM
OKOJIOTHYECKHUX HOCJ'IGI[CTBI/II\/II HUX IPUMCHCHUSA

—HaBbIKAMHM TPUMEHEHHs MOHMTOPUHIA KauyecTBa M
0€30MacHOCTH TEXHWYECKHX CPEJCTB M TEXHOJIOTUH B
MPOMBIIIJICHHON MUKPOOHOIOTUH 1 OMOTEXHOJIOTHH;

—METOJaMHU OLUCHKH TEXHUYCCKUX CPECACTB U TEXHOJIOTHH
C Y4E€TOM HKOJIOTHYECKUX MOCIIEICTBUI UX IPUMEHEHUS

I1P-6
MIPaKTUYECKHE
3a/laHus

9K3aMEH 10
BOIIPOCaM
46-50

IK-7

CrniocobHOCTB
CHCTEeMaTH3HPOBAThH
00001maTh HHPOpMAIIHIO

u

3Haer

—CTPYKTYpPy  TEXHOJOTHUYECKHX  peHICHHWA W  HX
KOPPEKTUPOBKY TIPH MPOBEACHUU TMPOMBIILICHHBIX
HCIIBITAHUH TIPOTPECCUBHBIX OMOTEXHOJIOTHIA U HOBBIX

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1

9K3aMEH I10

BOIIpOCaM
46-50
VO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAPUATHUS

BUJIOB OHMOTEXHOJOTMYECKOW TPOIYKIIMA C YYETOM
OIITUMHU3AIINU 3arpar u IIOBBIIIICHUA KadyeCTBa
MPOU3BOIUMON TIPOTYKIIHH;

—COCTaB IMPOU3BOACTBCHHBIX W HCIIPOU3BOACTBCHHBIX
3arpar JEHCTBYIOIINX " MOJICPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOU MPOTYKIUY;
—IOKa3aTeNn 3P PEKTUBHOCTH TEXHOJIOTUIECKUX
NpPOIECCOB  TPOU3BOACTBA  OMOTEXHOJOTHMYECKOU
IPOJYKIIUH;

—MeToABl W cpencTtBa cOopa, oOpabOTKH, XpaHCHWSI,
nepeaavn u HAKOILJICHUS UHpOpMALIUU c
HACIIOJIB30BAHNEM 0a30BBIX CHCTEMHBIX IMpOorpaMMHBIX
NPOJAYKTOB W TIAKETOB MPHUKJIAIHBIX MPOrpaMM B
nporecce IIPOM3BOJICTBA OMOTEXHOIOTMUECKOMN
IPOJYKIUH;

—pecypcHoe obecrieueHne OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA

TECT

cobeceoBanue

YMeer

—HPUMCHATH METOAUKHU pacucrta TEXHHUKO-
SKOHOMHUYECKOU 3¢ (HeKTUBHOCTH MPOU3BOJACTBA
OMOTEXHOJIOTMYECKON  MPOIYKIUMU  TpH  BHIOOpE
ONTUMAJIBHBIX TEXHUYECKUX U  OPraHU3aLMOHHBIX
peteHnit

—HCMOJb30BaTh TEXHOJOTHMH  cOopa, pa3MelleHHs,
XpaHEHUs, HaKOTUICHUsI, TIPeoO0pa3oBaHus U Tepeaadu
JaHHBIX B TPOo(heCcCHOHATBbHO-OPHUEHTHPOBAHHBIX
MH(OPMaLMOHHBIX cucTeEMax IIPOU3BOJCTBA
OMOTEXHOJIOTMYECKOMN MPOTYKITUU

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

HK3aMeH 110
BOIpOCaM
46-50

Bnaneer

—oopmiienneM  U3MEHEHUH B  TEXHHUYECKOW W
TEXHOJIOTMYECKOM JTOKYMEHTAIlMM NPHU KOPPEKTHPOBKE
TEXHOJIOTHYECKUX MPOLECCOB, CHCTEM YIIPABJICHHUS

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
46-50
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MPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIINH;
—IIOATOTOBKOU MPEJI0KEHU I 1o MHOBBIILICHUIO
s exTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOIYKIIUHU, HAIPaBICHHBIX
Ha palloHAJIbHOE MHCIIOJIB30BAHUE M COKpAIICHHE
pacxoioB CBIPBS, MaTepHasos, CHUKCHHE
TPYJOEMKOCTH MPOU3BOJCTBA MPOAYKIIMH, TOBBIILICHUE
MIPOU3BOIUTEIIEHOCTH TPY/a, SKOHOMHOE PACX0I0BAHUE
HHEPropecypcoB  Ha  NOPEOUPUSITUH,  BHEAPEHUE
0€30TXO0THBIX " MaJIOOTXOJTHBIX TEXHOJIOTHA
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

[1K-9
BJIaJICHHE OCHOBHBIMH
MerTogaMu Hu HpI/IeMaMI/I
IIPOBEIECHUSA
3KCH€pI/IM€HTaHI>HI>IX
HCCIENOBAaHUM B CBOCH
npodeccnoHanbHOM

oOJactu

3HaeT YO-2 9K3aMEH 110
—OCHOBHBIC HAINPABJICHUS PAa3BUTHS OWOTCXHOJIOTUU H BOIIPOCHI BOIIpOCaM
COBPEMEHHBIE JIOCTHIKEHUS OWONOTUYECKUX HAyK H KOJIIOKBHYMa 46-50
OMOME TUIIMHCKUX TEXHOJIOTHIA; IP-1 vVO-1

—TpaJUIMOHHbIE MUKPOOHBIC TEXHOJOTUH U OCHOBHBIC Tect cobeceoBane
3Tarbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;
—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
aKTHBHBIX BEIECTB;
—OCHOBHBIE ~ METOJbI M  TPUEMBbl  TMPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKPOOUOJIOTUN U OUMOTEXHOJIOTUN
Ymeer I1P-7 9K3aMeH 110
—TpUMEHATh (yHIAMEHTAIbHbIE TEOPETUUYECKHE 3HAHUS OTIOPHBIH BOIIPOCaM
JUISL  peUICHHsS] TPAKTHYECKUX 3a7ad B 0O0JacTu KOHCIIEKT 46-50
MUKPOOHOM OHMOTEXHOJIOTHH 31 MPOBOJHTE | [TP-4 pedhepar
HCCIIEIOBAHUS o COBEPIIICHCTBOBAHUIO VO-3 noxan
OMOTEXHOJIOTMYECKOTO MPOIIecca;
—TIPOBOJIUTH  JKCIICPUMEHTAILHBIC HWCCIICOBAHHS B
MPOMBINIJICHHOW MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Bnaneer I1P-6 9K3aMEH 1O
—Crmoco0aMu TOTydeHUS TIPOAYIIEHTOB MOJIC3HBIX MIPAKTUIECKHE BOIIpOCaM
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—BEIIECTB, H3Y4YeHUs HX (HU3UOJIOTO-OMOXUMHUECKHUX
XapaKkTEePUCTUK

—OCHOBHBIMM METOJAaMHU M TMpUEMaMU MPOBEACHUS
AKCHEPUMEHTAIBHBIX HCCIIEIOBAHUN B MPOMBIIIJICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;

—HaBBIKAMH [JITAHUPOBAHUS u BBITTIOJTHCHH S
AKCIEPUMEHTAIBHBIX 3a7a4 IO MOJYYCHHUIO LEJIEBBIX
MPOAYKTOB, U3YUYECHUIO 3aKOHOMEPHOCTEN U YCIOBUU HX
OMOCHHTE3a, ONITUMH3AIIMK OHOIIpoIecca

3aJaHusd

46-50

I1K-17

CIIOCOOHOCTD
pa3pabaTeiBaTh OCHOBHBIC
JTAITbI
OHMOTEXHOJIOTHYECKOTO
mporecca

3Haer

—OCHOBBI IIPOMBIIIIEHHON MUKPOOHOJIOTUN u
OMOTEXHOJIOIUH, 3AKOHOMEPHOCTEH, JIeXkKallluX B OCHOBE
TEXHOJOTMYECKHUX IIPOLECCOB OMOTEXHOJIOTUH;

—JleHCTBYIOIIME OMOTEXHOJIOTHYECKUE POU3BOJICTBA, UX
TEXHUUYECKOE OCHAIIIEHHE, pa3MelIcHHe
TEXHOJIOTUYECKOr0 000py10BaHHUS;

—OCHOBHBIE€ 3Tallbl IPOMBIIUIEHHOTO IPOU3BOJICTBA U
YIOPaBIEHUE  OCHOBHBIX  CTaJuHd  JIEHCTBYIOLIMX
OMOTEXHOJIOTMYECKUX POU3BOJICTB;

—TEXHOJIOTUU IIPOU3BOJCTBA " OpraHu3aluu
IIPOU3BOJICTBEHHBIX M TEXHOJOTMYECKHX IPOLIECCOB
OMOTEXHOJIOIMYECKON MPOIYKIIUU

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMeH I10
BOIIPOCaM
46-50
YO-1
cobeceroBaHNE

VYmeer

—BECTHM  OCHOBHBIE  TEXHOJIOTMYECKHE  IPOLECCHI
IIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIINH;

—pa3pabaTbIBaTh OCHOBHBIE JTarnbl
OMOTEXHOJIOTMYECKOTO  Ipolecca € IOMOIIbIO
ONTUMAIIBHBIX W palMOHAJIBHBIX TEXHOJOTMUYECKHX
CXeM;

—NPUMEHATh OMOTEXHOJOTHH C HUCIOJIb30BAHUEM T'€HHO-
WHXEHEPHBIX IPOJAYLIEHTOB — MHKPOOPraHU3MOB,
KJIETOK PACTUTEJIBHOIO M dKUBOTHOT'O IPOUCXOXKICHUS;

I1P-7
OIIOPHBII
KOHCTIEKT

[TP-4 pedepar
VO-3 noxkinan

9K3aMEH 10
BOIIPOCaM
46-50

167




—NPUMEHATh IPOTPECCUBHBIE METOAbl Mmoadopa W
HKCIUTyaTal[Ml TEXHOJIOTHYECKOTr0 000OpyIOBaHUSA TpPU
IIPOM3BOJICTBE OMOTEXHOJOTNYECKON MPOAYKIIUU

Bnaneer

—METOJIaMH ¥ TPUHIMIIAMH Pa3padOTKH OCHOBHBIX
3TaoB OMOTEXHOJIOTHYECKOTO MPOIECcca;

—METOJlaMH W  TPHUHIUIAMHA  Pa3pabdOTKH  IJIAHOB
pa3MenieHusi 000pyI0BaHUS, TEXHUIECKOT'O OCHAIIICHUS
W OpraHu3aluyd pabovMX MECT B paMKax IMPUHATON Ha
PEITPUATHH TEXHOJIOTUH MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU

I1P-6
IIPAKTUYECKHE
3aJaHus

OK3aMCH I10

BOIIPOCaM
46-50
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HIkana oueHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETECHIIM I

Koa n
dopmyaupoBka Jdranbl (pOPMUPOBAHUS KOMIIETEHIIUN Kpurepun IHoka3arenu banabl
KOMIIETCHIIMH
OK-5 3HaeT — COBpPEMCHHBIC METO/IbI U | 3HAHHS (TOJILKO OCHOBHOIO | 1€eMOHCTPUPYET 3Hanmsa | 61-75
CIIOCOOGHOCTD (TmoporoBsrit TEXHOJIOIMH (B TOM  4YHCJIE | MATEPHAJIA)COBPEMEHHBIX METONOB | COBPEMEHHBIX METOJIOB u
HCIIONE30BATE YPOBCHB) UH(OPMALHOHHBIE) pasBuTHA | M TEXHOJOTMH (B TOM YMCIIE | TEXHOJIOTHH (B TOM qucie
COBPEMEHHBIE HOBBIX HaIpaBJICHUI B I/IHCbOpMaLII/I?HHLIX) pa3BUTHA HOBBI)V( HHq)opMauH(zHHLIX) pa3BUTHUSA HOBI;I)E
METOIbI - MPOMBIIICHHON OMOTEXHOIOTHH; | HAIIPABIEHWH B NPOMBINIICHHON | HAIIPABIEHWHA B NPOMBIIUIEHHON
— 3HaYeHHe U ponb MHpopMaruy u | OHOTEXHOIOTUH; 3HAYEHHA W POJHM | OMOTEXHOJIOTHH; 3HAYEHHA W POIH
TEXHOJIOTHH (B TOM
MH(GOPMALMOHHEIX TEXHOJIOTHH B nHpopMalMu W WHPOPMANMOHHBIX | HHQOPMAIUH HW WHPOPMAIIHOHHBIX
Hucie pa3BUTHU COBPEMEHHOI'O TEXHOJIOTH B pPa3BUTHUM | TEXHOJOTUI B pa3BUTUH
I/IH(bOpMaHHOHHLIC) 06]_]_[@(;’1“]33 u IKOHOMUYECKUX | COBPEMCHHOI'O O6HI€CTB3. " | COBpEMCHHOT'O O6H_IGCTB3. n
B 3HAHWH, CrIOCOOBI TNpHUMEHEHHs | JKOHOMHYECKMX 3HAHMH, CIOCOOBI | SKOHOMMYECKHMX 3HAHUH, CHOCOOBI
npo(heCCUOHANBHO UHPOPMAIMOHHO- IIPUMEHEHUS UHGOPMAITMOHHO- | TIPUMEHEHHUSI UH(POPMAIMOHHO-
H IeITeIIbHOCTH KOMMYHHKAIHOHHBIX TEXHOIOTHi | KOMMYHUKAIIMOHHBIX TEXHOJOTMH B | KOMMYHHKAIMOHHBIX TEXHOJIOTUH B
B HpOMBIH.IJ'ICHHOfI HpOMI)IHIJIeHHOI\/'I 6I/IOTGXHOHOFI/II/I; HpOMBIHIIIGHHOfI 6I/IOTGXHOJ'IOI‘I/II/I;
OUOTEXHOJIOTHY; MopsiIKa BBOJA U PEJAKTUPOBAHMS | TIOPSAKAa BBOAA U PEAAKTUPOBAHUS
—MOPSJI0K BBOJZIA u | “HbOpMAIIH B cucteMme | MHPOpMAIIH B CHCTEME
peIaKTHPOBAHUA I/IH(I)OpMaHI/IH B | aBTOMAaTU3alnumn aBTOMaTHU3alluu
CHCTEME aBTOMATH3aIlUH
yMeeT — HUCIIOJIb30BATh COBPEMEHHBIE | YMEHHE npu peleHH: | IeMOHCTPUpPYET (na ocHoBe | 76-85
(IpoiBUHYTHIA) METOIbl U TEXHOJOIMH (B TOM | MPAKTHYECKHX BONPOCOB M 3a/a4 | 3HAHWH) pelleHHe NPAKTHYeCKUX

yuciae  WHPOPMALMOHHBIE) B

MIPOMBIIIJICHHOW OMOTEXHOJIOTHH;
— MOJIb30BaThCs POrpaMMHBIM
TSt

npoecCHOHaIbHBIX 33/1a4;

o0ecrieyeHneM pereHus

HCIO0JIb30BAaTh 3HAHUA OCHOBHOIO
MaTepuaJjia HHCIIONIb30BaTh
COBPEMEHHBIE METO/Ibl U TEXHOJIOTHH
(B TOM uymcie HHPOPMAIMOHHBIE) B
MIPOMBIIIEHHOM

BOIIPOCOB H 3aJa4 HCIIOJIB30BaHUE

COBpPEMEHHBIX METO/IOB U
TEXHOJOTMH (B TOM  4YHCHe
WHPOPMAITHOHHBIX ) B

MIPOMBIIIIEHHOM




—HCIIOJI30BaTh CCPBUCHL u

WH(GOPMAITMOHHBIE PECYPCHl CETH

OMOTEXHOJIOTUH;TIOTB30BATHCS
MPOTPaMMHBIM  OO€CIIEYEHHEM IS

OMOTEXHOJIOTUY;TI0Ih30BAHUC
MPOTPaMMHBIM  OOECTICYeHHEM IS

WHTepHeTr B  NPOMBILIUICHHOH | peIICHHS NpoeCCHOHANBHBIX | PELICHUS podeCcCHOHANBHBIX
OMOTEXHOJIOTUH 3a[1a4;MCII0NIb30BaTh  CEPBHUCHl U | 33[a4;MCIIOJIb30BAHUE CEPBHCOB MU
MH(GOPMAITMOHHBIE PECYPCHl  CeTH | MH(OPMAIMOHHBIX PECYPCOB CETH
NurepHeT B npomslnieHHon | MHTepHeT B MIPOMBIIUIEHHON
OMOTEXHOJIOTUH OHOTEXHOJIOTHH
BJIajIeeT —COBPEMEHHBIMH  METOJAaMH | | IJIy0OKoe W TPOYHOe BJiajJeHue | JeMOHCTPUPYeT HaBbiku | 86-100
(BBICOKHﬁ) TEXHOJIOTUIMU (B TOM 4yuciec | SHAaHUIAMH, YMEHUSIMHA MU | COBpEMCHHBIX METOI0B n
HbOPMALHOHHBEIMH) p | HABBIKAMHCOBPEMEHHBIX METO/IOB | TEXHOIOTMH (B TOM  YHCIIe
. . | TexHOMOTHIA (B TOM  yHcie | UHPOPMALMOHHBIX) B
MPOMBIIIIIIEHHONH OMOTEXHOJIOTHH; .
WHPOPMAIIOHHBIX) B | IPOMBIIIUICHHOH OMOTEXHOIOTHY;
OCHOBHBIMHU MCTOMAMIL, | 1 OMBITILIEHHOMN GHOTEXHONOTHH; OCHOBHBIX METO/IOB, CIIOCOOOB H
criocobamu u CPCACTBAMM | oCHOBHBIX METOJOB, CIIOCOOOB U | CPEACTB  IOJYYECHHs,  XpaHEHWS,
NOJTyICHHUA, XpaHEHUs, | cpeICTB  TOJYYCHMsI, XpaHEHHS, | mepepaboTKu MH(POPMAIIMK; HABBIKOB
nepepadboTKu uHpopManuy; | NepepadoTKi HHGOPMALIUK; HAaBBIKOB | pa0OTBI € KOMIBIOTEPOM  Kak
HABLIKAMH paboTHI c | paboTBl €  KOMIBIOTEPOM  Kak | CPEACTBOM yIpaBIeHUs
KOMTIbIOTEpOM  Kak  cpectsom | CPEACTBOM ynpasieHus | nHpOpMaIuei
. uHpOpMaIen
ynpasneHust nHhopManmei
OIIK-2 3HaeT —OCHOBHBIC TMOHSTHS, (OPMYJIbI U | 3HAHHA (TonbKO OCHOBHOTIO | IeMOHCTPHUPYeET 3HaHust | 61-75
CIIOCOOGHOCTD u | (ToporoBsIi 3aKOHBI €CTECTBEHHOHAYYHBIX | MATEPHAJIA)OCHOBHBIXITOHITHIA, OCHOBHBIXIIOHATHH,  (opMyn |
FOTOBHOCTE YPOBEHB) JIUCITUILTAH B IPO(EeCCHOHANBHON | hopMyT " 3aKOHOB | 3aKOHOB €CTECTBEHHOHAYYHBIX
HCIIONB30BATh JIeSATeIbHOCTH, METO/BI | €CTECTBEHHOHAYYHBIX JUCIMIUIMH B | AUCHUIUIAH B MNPOQPECCHOHAILHON
MaTeMaTHYeCKOTO0  aHaim3a | | MPo(ecCHOHAIbHONH  AESTEeIhHOCTH, | NeSTeIHLHOCTH, METO/TBI
OCHOBHBIE 3aKOHBI
MOJIETTMPOBAHMS, TEOPETHUECKOTO | METObI MaTEMaTHUECKOr0 aHaln3a U | MaTEMaTHYECKOTO aHam3a u
€CTECTBEHHOHAY4YH
u 9KCMIEPUMEHTAILHOTO | MOAEITUPOBAHUS, TEOPETUYECKOTO M | MOAETHPOBAHUS, TEOPETUIECKOTO H
BIX JUCIUIUIAH B
WCCJIEJOBAHNUS; 9KCHEPUMEHTAILHOTO 9KCIMEPUMEHTAIILHOTO
NMpoeCccnoHaTBEHO —OMOTEXHOJIOTHYECKUE  aCIEeKThI, | UCCIIETOBAHNUS;0HOTEXHOIIOTHUECKUX | MCCIIEOBAHUS;0MOTEXHOIOTHIECKUX

H  JeITEIbHOCTH,
MPUMEHSTh METOJIbI
MaTeMaTH4eCKOTO

UCIIOJIb3yeMbIe BOMOTEXHOJIOTHHY;
OMOTEXHOJIOTHH H HX
bynkiuy,
KYJIbTHBHPOBAHUS

—00BEKTEI
OMOTEXHOIOTNYECKUE
TIPUHIHITBI

acIIeKTOB,
BOMOTEXHOJIOTHH;00HEKTOB

HCMOJIB3YEMBbIX

OMOTEXHOIOT U n Ux

OMOTEXHOJIOTHUECKUX ¢$byHKUUH,

ACIIEKTOB, HCTONB3YEMbIX
BOMOTEXHOIOIMU;00HEKTOB
OUOTEXHOJIOTUU u 1%0:4

OMOTEXHOJIOTHUECKIX ¢byHKUMH,
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aHajInu3a "u KJIETOK; MPUHLIUIIOB KyJIbTUBUPOBAHUS | MPUHLIUIIOB KYJIbTUBHPOBAHUS
MOJIEIUPOBAHHS, —CYIIHOCTb METOJOB | KJIETOK;CYITHOCTH METOJIOB | KJIETOK;CYITHOCTH METOJIOB
TEOPETHYECKOTO 1 MOJIEKYJIIpPHOW T€HETUKH; MOJIEKYJIApHOU TE€HETHKH;3TaIlOB | MOJIEKYJISPHOM TEHETHKH;3TaIoB
SKCTIEPHMEHTATBHO —3Tambl  BBIACNICHUS  LEJEBBIX | BBIJEJICHUS LIETEBBIX POTYyKTOB BBIJIETICHUS LIETIEBBIX TPOJYKTOB
MIPOAYKTOB
I'0 UCCIIENOBAHUS
yMeeT —IPOBOAMUTH 3KCIIEPUMEHTAIbHBIE | YMEHHE npu pelleHNH | AeMOHCTpHpYyeT (Ha ocHOBe | 76-85
(HpO}:[BI/IHyTI)II‘/'I) HCCIICAOBAaHUS M HCIBITaHUS 10 | NIPAKTHYE€CKHX BOINIPOCOB U 3aja4 3HaHI/II7l) peuaieHrue NMPAKTUYCCKHUX
3a1aHHOI MeToauke, | MCNOJIB30BATE 3HAHMSL OCHOBHOIO | BONPOCOB M 3a/1a4 NPH NPOBE/ICHNU
. | MaTepuaya UIIPOBOANTD | SKCHEPUMEHTAIBHBIX HCCIeI0BaHUM
MOJIb30BAaThCSl  MaTeMaTHYeCKOM . .
606 . SKCIIEPUMEHTAIbHbIE HCCIENOBAaHMA | U HCIBITAaHUH MO  3aJaHHOMN
OOpabOTKOM SKCHCPUMEHTANBHRIX |y pepprrapms 1o 3aJaHHOM | METOMMKE, JEMOHCTPHPYET
JaHHBIX, METOJIUKE, MOJIB30BATHCS | BO3MOMHOCTH IOJIB30BATHCS
—TOJIb30BATHCS A3BIKOM | MaTeMaTHYECKOM 00paboTKOl | MaTeMaTH4eCKOH obpaboTkoit
MOJIEKYJISIPHON OMOTEXHOJIOTHH; SKCIIEPUMEHTAIbHBIX AKCIIEPUMEHTATBHBIX
—BBIOUPATS Gronornyecke | AAHHBIX;IOIB30BaThCS SI3BIKOM | JAHHBIX;ITOJIB30BaTHCS SI3BIKOM
OB6BEKTE MOJIEKYJISIpPHON OMOTEXHOJIOTHH; MOJIEKYJISIPHON OMOTEXHOJIOTHH;
BBIOMpATh OMOJIOTHYECKUE O0BEKTHI | BEIOUPATh OHOIOTHYECKUE OOBEKTHI
BJIAJIEET —MeTolaMu u IOPUHLUIAMY | TIy00KOe ¥ TIPOYHOe BJIaJeHHe | IEMOHCTPHPYeT HABBIKHK Biaaxenust | 86-100
(BBICOKHIA) COBEPLIECHCTBOBAHUS METOJaMHU u NPUHLIAIIAMHI | METOAOB u MPUHLUIIOB
MIPOMBIIIUIEHHON MHUKPOOHOJIOTHH | COBEPIIEHCTBOBAHUS COBEPIICHCTBOBAHUS
1 OMOTEXHOJIOTHH; MPOMBIIIJIEHHOW MHKPOOHOJIOTMH W | MPOMBILICHHOM MHUKPOOHOJIOTHH U
—OCHOBHBIMH 3aKOHaMHu | OMOTEXHOJIOTMH;0CHOBHBIMU OMOTEXHOJIOTUH;0CHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCLHUIUINH 3aKOHaAMH C€CTCCTBCHHOHAYYHBIX | CCTCCTBCHHOHAYYHbBIX AWCHUIIIIMH B
B npoMblIeH o} | AUCUMITME B NIPOMBIIIIEHHOH | MPOMBINILICHHON MUKPOOUOJIOTHH U
MHUKPOOHONIOTMH M OHWOTEXHOJIOTHH, | OMOTEXHOJIOIHH, METOJI0B
MHUKPOOHOJIOrHH u
5 METOJIaMHU MaTEMaTHYECKOTO | MaTEMaTHYECKOTO aHam3a u
HNOTEXHOJIOTHH MeTOJIaMH
OTEXHONOTHH, erona aHanuu3a u MOJIETTMPOBAHHUSA, | MOJEIUPOBAHUSA, TEOPETUUECKOTO H
MaTeMaTHtCCKOro  aHallM3a U | 1eopeTHYECKOro U | 9KCIIEPUMEHTATBHOTO UCCIICI0BAHMS
MOACTUPOBAHUS, TCOPECTHUICCKOIO | 3KCIIEPUMEHTAIILHOTO UCCIIEJOBAHNUS
u 9KCIEPUMEHTAILHOTO
WCCIIEIOBAHUSA
OIIK-3 3HAET —KOHIEIIINN CTPOCHHUS BEIIECTBA; 3HAHUSA (TOIBKO OCHOBHOIO | 1€eMOHCTPUPYET 3HAHUSA KoHIenmwu | 61-75
CITOCOOHOCTD (moporosblii ~OCHOBHBIC HalpaBJICHUA U | MaTepHaJIa)KOHLEIIUN  CTPOEHHUS | CTPOEHHS BEIIECTBA;0CHOBHBIX
YPOBCHB) npo0baeMaTuKy COBPECMCHHBIX | BeriecTBa;0CHOBHBIX HAaIlpaBJICHUWM | HAIIpaBJIECHUM u po0JIEeMaTHKY
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HCIIOJIL30BATh NPEACTABICHUN POCCHUICKMX U | MPOOJIEeMaTHKY COBPEMEHHBIX | COBPEMEHHBIX npeACTaBICHUH
3HAHUL o 3apyOeKHBIX YUEHBIX O | IPeACTaBIEHUH  POCCUHCKHMX U | POCCHMCKHX U 3apyOeKHBIX YUEHBIX
COBPEMEHHOM ¢usnueckoil KapTHHe MHpa H | 3apyOeXHBIX YUeHBIX O (HU3MYEeCcKOH | 0 (u3MyYecKoil KapTHHE MHUpa H
busHIecKoii CTPOEHUU BELIECTBa JUISL | KapTUHE MHUpa U CTPOSHUU BEIIECTBA | CTPOCHUM BELECTBA ISl TOHUMAaHMS
KapTHHE MHpa MOHUMAHUS OKPYXKAIOLIEr0 MHpa | I HOHUMAHUS OKPYXKAIOLIEro MUpPa | OKPYXKAIOLIET0O MHUpAa M ABJICHUHN
’ W SIBIICHUN TIPUPOJIBI U SIBIICHUH TPUPOJIBI MPUPOABI
IIPOCTPAHCTBEHHO-
yMeeT —OT/IMYaTh HAY4YHOE IIO3HAHUE OT | yMEeHHe npu pelieHnd | AeMOHCTPUPYEeT YMEHHMAOTINYaTh | /6-85
BPCMCHHLIX (IpOABHHYTHIN) | HEHAYYHOTO; MPHUMEHITH 3HAHMS | MPAKTHYECKHX BOINPOCOB M 3a/]a4 | HAYYHOE IIO3HAHHUE OT HEHAYYHOTO;
3aKOHOMCPHOCTIIX, (hu3nIecKux u XUMUYECKUX | MCMOJb30BATh 3HAHUS OCHOBHOIO | MPUMEHSTHh 3HAHHUA (U3UYECKUX U
CTPOCHUU 3aKOHOB JUTS ONMCAHUs | MaTepHajla HMOTIMYaTh HAay4YHOE | XUMHUYECKHUX 3aKOHOB JUIS OTHCAHUS
BellecTBa s €CTECTBCHHOHAYYHOH  KapTHHBI | IO3HAHHUE oT HEHAy4HOTO; | €CTeCTBEHHOHAYYHOI KapTHUHBI
MUpa; NPUMEHATh 3HAaHUS (PU3MYECKUX W | MUpA; 1aBaTh MPaKTHYECKYIO OIICHKY
HOHNMaHH —JaBaTh NPAKTHYECKYI0 OILEHKY | XMMUYECKHX 3aKOHOB JJISl ONMCAHUS | COBPEMEHHOH (U3UUECKOl KapTHHE
OKPYKaroILETo COBPEMEHHOI usmyecKoii | CCTECTBEHHOHAYYHOM KapTHHBI | MEpa Ha OCHOBE OIPEIENICHHBIX
MHpa U SBJICHHUIH KapTMHe MEpa Ha  ocHose | MHP3; aBaTb NPAKTHYECKYIO OLCHKY | MOMOKEHUAX — TCOPHM  CTPOCHHA
COBpEeMEHHON (pU3MUecKoil KapTHHE | BellecTBa
MIPUPOIBI oTnpeeNeHHbIX MOJIOKEHUSX P ¢ P B
MUpa Ha OCHOBE OIpEeICIICHHbBIX
TCOpHH CTPOCHHA BEILECTBA MOJIOKEHUSAX  TEOPUHM  CTPOCHHMS
BEIIIECTBA
BIIajIeeT —HABBIKAMHU AaHAIN3a MPHUPOAHBIX | IIy0OKOe W TPOYHOEe BJIAJeHHE | IEMOHCTPHPYET HaBbIkM | 86-100
(BBICOKHIA) ABJICHUH M TPOLECCOB  C | 3HAHUSAMHU, YMeHUsIMH U | BJaIcCHUAaHAIN30M HPUPOIHBIX
MOMOIIBI0  TNPEACTAaBICHUH O | HABBIKAMHAHAIIN3A MPUPOAHBIX | ABJIEHUH M MPOLECCOB C IOMOLIBIO
€CTEeCTBEHHOHAYYHON  KapTHHE | ABJIEHHI M MPOILECCOB C TOMOINBIO | MPE/CTaBICHUI 0
MHUpA; [IPEACTABIICHUI 0 | €CTECTBEHHOHAYYHON KAPTUHE MUDPA;
—CHOCOOHOCTBIO HCIOJIb30BaTh | ECTECTBEHHOHAYYHOIN KapTUHE MUPA; | 3HAHUSIMHU 0 COBpPEMEHHOH
3HaHUS 0 COBpeMeHHOI\/'I HCII0JIb30BaTh 3HaHHA (o} (I)I/ISI/I‘IGCKOI\/'I KapTuHE MHpa,
busuueckoil  KkapTude  Mupa, | COBPEMEHHOM (du3nUecKkoll KapTHHE | MPOCTPAHCTBEHHO-BPEMEHHBIX
MHpa, TPOCTPAHCTBEHHO-BPEMEHHBIX | 3aKOHOMEPHOCTSIX, CTPOEHUU
MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHHUH | BEIIECTBa IS MMOHUMAaHHUS
3aKOHOMEPHOCTAIX, CTPOCHUI | ponecTBa TUTST MMOHMMAaHUS | OKPY)KAIOIIETO MHpa W  SBICHHUU
BeIecTsa ULl HOHUMAHHSA | okpyskaroliero Mupa ©  SBJICHHH | TIPUPOJIBI
OKpYXKAaloIllleT0 MHUpa U ABJICHUH HPUPOJIBI
MPUPOABI
[1K-2 3HaeT —OCHOBHbIE MPUHIUMBI PETYJISUUU | 3HAHUS (TobKO OCHOBHOIO | IeMOHCTPUPYET 3HaHus | 61-75
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CII0OCOOHOCTD K
peanu3aium u
YIIPaBJICHUIO

OMOTEXHOJIIOTHYECK

HMHU IIponeccaMu

(TIOpOTOBHIit MeTaboM3Ma M CKOPOCTH POCTa | MATePUAIa)OCHOBHBIX MPUHITUIIOB | OCHOBHBIXITPHHIIUIIOB peryJsnuu
YPOBEHB) MHUKPOOPraHU3MOB, CIIOCOOBI | perynsmuy MeTaboNH3Ma U CKOPOCTH | METaboNu3Ma M CKOPOCTH  pocCTa
KyIbTHBUPOBAHNA pocTa MUKPOOPraHM3MOB, CIIOCOOOB | MUKPOOPTaHU3MOB, Ccroco6oB
MHKPOOPTaHU3MOB, KYJITHBHPOBAHHSI KyJIbTUBUPOBAHUS
KOJIMYECTBCHHBIC
XapAKTEPHCTHKH POCTA KyJBTYD, MHKPOOPraHU3MOB, KOJIMYECTBCHHBIX | MUKPOOPTraHU3MOB, KOJHYECTBCHHBIX
06opy10BaHHe juis | XQPAaKTepPUCTUK — pocTa  KyJIbTYp, | XapaKTCpPUCTHK — pOCTa  KyJIbTYD,
KYJIbTUBUPOBAHUS obopymoBaHus JUIs | 00OpyIOBaHUS JUTST
MUKPOOPTaHH3MOB, XpaHEHUE | KyJIbTHBHPOBAHMUS KYJIbTUBUPOBaHUS
MUKPOOPraHU3MOB; MUKpPOOPTaHU3MOB, XpaHEHUs] | MUKpPOOPTaHU3MOB, XpaHeHUs
— OCHOBHBIC STAlBL |\ 1jKpPOOPraHIM3MOB;0CHOBHBIX 3TAaIlOB | MEKPOOPIaHW3MOB;OCHOBHEIX JTAIIOB
OMOTEXHOJIOTUYECKOTO TPOLIECcca;
—CMOCOGHI, METOM! H TpHHLHTEI OUOTEXHOJIOTHYECKOTO OHOTEXHOJIOTHYECKOTO
pearmamMH = W YIpaBieHHS MpoIlecca;Cnoco00B,  METOJOB U | MPOIecca;Croco0oB,  METOJOB U
GHOTEXHOIOrHUECKMMH MPUHIIUITOB peanu3zainuu U | IPUHIIUTIOB peanu3anuu u
nporieccamu; yHpaBiICHHUsT OMOTEXHOJIOTUYCCKUMHU | YIIPABICHHUS OHOTEXHOJIOTHYCCKUMHU
—COBPCMCHHBIC AOCTHKCHUA | 11porieccaMM;COBPEMEHHBIX MIpoILeCcCaMu;COBPEMEHHBIX
OHMOJIOTUYECKUX HayK M | JOCTHKEHUN OMOJIOrMUYECKUX HayK u JIOCTHKEHUN OMOJIOrMYECKUX HayK 1
OMOMEIMIMHCKUX TEXHOJIOT UM OMOMEIMIIMHCKUX TEXHOIOI Ui OMOMEAMIIMHCKUX TEXHOIOI Ui
yMeeT —perynmpoBaTh U | yMeHHe npu pelleHHH | IEMOHCTPHpPYeT (na ocHoBe | 76-85
(IpONBHHYTHIN) | COBEPIIEHCTBOBATH NMPaKTHYECKUX BONMPOCOB W 3a/1a4Y | 3HAHWI) pellieHne TNPaAKTHYEeCKHX
OMOTEXHOJIOTUYECKUI TIPOILIECC C | MCMOJIb30BATh 3HAHHS OCHOBHOI'O | BONPOCOB | 3amad st
LEJIBIO MOJyYCHHs | MaTepuaja  WPEryJIHpOBaThb W | pEryJUpOBaHUS u
BBICOKOKa4ECTBEHHOTO COBEPIICHCTBOBATh COBEPIICHCTBOBAHUS
KOHEYHOTO MPOJIYKTa; OMOTEXHOJIOTUYECKHI  MpoIecc ¢ | OMOTEXHOJOTHYEeCKOro Ipolecca ¢
—OCYIECTBIATh LEJIbIO MOJYYCHUS | LENBIO MOJYYCHUS
OMOTEXHOJIOTHYECKHE TPOIECCHI | BRICOKOKAUYECTBEHHOTO  KOHEYHOTO | BHICOKOKAYECTBEHHOTO  KOHEYHOTO
MPOM3BOACTBA U MOJYYCHHE | MPOIYKTa;0CYIICCTRIATh MPOJYKTa;0CYIIECTBICHHUS
OuMoIOTHYeCcKn AKTUBHBIX | OMOTEXHOJOTHIECKUE MIPOLIECCHI | OMOTEXHOIOTUIECKIX MPOIIECCOB
BEIICCTB u OTJIIENBHBIX | ITPOU3BOCTBA " MOJTyYeHHNE | MMPOU3BOJICTBA u MOJTyYeHUS
KOMITOHEHTOB MHUKPOOHBIX | OMOJIOTMYECKH aKTHBHBIX BEIIECCTB M | OMOJOTHYECKH aKTHBHBIX BEIICCTB U
KJIETOK; OTJICIBHBIX KOMIIOHEHTOB | OTHEIbHBIX KOMIIOHEHTOB
—IPOBOJAMTH BBIJCIICHUE U OYUCTKY | MUKPOOHBIX KJIETOK;IIPOBOJIUTh | MUKPOOHBIX KIJIETOK;IJISI IPOBEICHUS
BAB u3 OroMacchl u | BeienieHne M ouuctky bAB u3 | BeimeneHuss u  ouuctku bAB  u3

KYJbTYpalbHOU XKUIKOCTH;

OromMacchl u KyJbTypaJbHOU

Ooromacchl " KYJBTYpaJlbHON
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—OCYIIECTBIATH MOCTaAUHbBIN
KOHTPOJb W  CTaHAAPTU3ALHUIO

MOTyYaeMBbIX IpernapaTroB
(ompeneneHne  aHTUMUKPOOHOM
aKTHUBHOCTH AHTHOMOTHUKOB,
aKTUBHOCTH (bepMEeHTHBIX
MpernapaToB, >KHU3HECIIOCOOHOCTH
MUKPOOPTaHU3MOB);

—00ecIeYnBaTh co0mroienue
MPaBUII MPOMBIIIITICHHON

TUTUEHBI, OXPaHbl OKpPYKAIOLIEH
Cpelbl, OXpaHbl TPyAd W TEXHUKU
0e301macHOCTH.

—BBIOMpATh ONTHUMAJILHBIC YCIOBUSI
XpaHEeHUs OMOTEXHOJIOTUIECKHUX

npenapatoB MW OLCHUBATHL HX

KUJIKOCTH; OCYIIECTBIISTH
MOCTaIUMHBIN KOHTPOJIb u
CTaHIapPTH3AIIHIO MOTy4aeMbIX
IIpenapaToB (onpenenenue
AHTUMHKPOOHOH AKTUBHOCTHU
aHTHONOTHKOB, AKTUBHOCTH
(hepMeHTHBIX Mpenaparos,
KHU3HECTIOCOOHOCTH

MHKpPOOPTaHU3MOB);  00ECIIEYNBATH
coOroieHne TIpaBHII
HpOMLIHIJ'ICHHOI\/'I TUTUCHBI, OXpPaHbI
OKpY’KaloIeH Cpeibl, OXpaHbl TpyJaa
U TEXHUKH 0e301acHOCTH,BHIONPATH
OINITUMAJIbHBIC  YCJIOBUA XPaHCHUA
OMOTEXHOJIOTUYECKUX MpenapaToB U
OLICHMBATh MX KauyecTBO B Mpolecce
JUIMTENTFHOTO XPaHeHHUs

KHUJIKOCTH; OCYILECTBICHUS
MOCTaIUHUHOTO KOHTPOJIS u
CTaHJapTH3aLUU MOTY4aeMBbIX
npenapaToB (onpenenenue
AHTUMHUKPOOHOH AKTUBHOCTHU
aHTHOMOTHKOB, AKTUBHOCTH
(epMeHTHBIX npenaparos,
KHU3HECTIOCOOHOCTH

MHUKpPOOPTaHU3MOB);  OOecTedeHus
coOmroaeHAS TIPABILIT

HpOMBIHIHCHHOﬁ TUTUCHBI, OXpaHBI
OKpY’KaIOIIeH Cpe/bl, OXpaHbl TPyAa
U TeXHHKH Oe30macHOCTH;BBIOOpa
OIITUMAJIBHBIX YCJ'IOBI/II\/'I XpaHeHI/IH
OMOTEXHOJIOTHYECKUX IPEnapaToB U
OIICHKM WX KauecTBa B Ipolecce
JUTUTEIBHOTO XpaHCHHS

KauecTBO B npoiiecce
JUTUTENIBHOIO XPaHEHUS
BJIa/Ie€T —MeToaMu YIpaBIIIEMOIo | IJIy0oKoe M TPOYHOe BJIaJIeHHe | IeMOHCTPHUPYeT HaBbIKK Baagenust | 86-100
(BBICOKMIT) KyJIbTUBUPOBAHUS METOAaMH YIPaBIIEMOTO | METOOB YIIPaBIIsIEMOr0
MUKPOOPraHU3MOB; KYJIbTUBUPOBAHUS KYJIbTUBUPOBAHUS
—MeToaaMu MMMOOWIIN3ANAN | MUKPOOPTaHU3MOB;METOIaMHU MHUKPOOPTraHU3MOB;METO0B
KJIETOK MUKPOOPTaHU3MOB; MMMOOWITA3AITIHI KJIETOK | IMMOOMIIA3AITII KJIETOK
—TEeXHOJIOTHEH TIOJTYYCHHSI | MUKPOOPTaHU3MOB; TEXHOJIOTUSIMU MHKPOOPTaHU3MOB; TEXHOJIOTU
OHOJIOTHYECKH AKTUBHBIX | TOJYYEeHUsI OMOIOTHYECKH aKTUBHBIX | IMOJYYCHUS OMOIOTHYECKH aKTUBHBIX
BEII[ECTB u OT/AENBHBIX | BEIIECTB U OTJCITHHBIX KOMIIOHEHTOB | BEHIECTB M OTACIIBHBIX KOMIIOHEHTOB
KOMITOHEHTOB MHUKPOOHBIX | MUKPOOHBIX KJIETOK;CIIOCOOHOCTBIO K | MEKPOOHBIX KJIETOK;CIIOCOOHOCTBIO K
KIIETOK; peanu3anuu u YIPABICHUIO | pean3aluu u YIIPABJICHUIO
—CITOCOOHOCTBIO K pealM3aliid M | OMOTEXHOJOTHYECKUMH TpoIeccaMu | OMOTEXHOJIOTMUECKUMU TPOIIeCCaMuU
YIIPABJICHHUIO
OMOTEXHOJIOTHYECKUMHU
MpoueccaMmu
T1K-3 3HAET —METOIBl OLEHKH CPEANCTB W | 3HAHMS (TOIBKO OCHOBHOIO | 1€eMOHCTPUpPYeT 3HaHMS MeEToloB | 61-75
(TIOpoTroBEIit MCTOZI0B HOBBIICHUS | maTepuasa) METOJIOB OLICHKH | OLICHKHU CpeAcTB " METOI0B
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TOTOBHOCTHb
OLICHUBAThH
TEXHUYCCKHEC
cpeacTBa n
TEXHOJIOTHH c
Y4ETOM
9KOJIOTHYECKUX
MOCJICICTBUH 1704

MMPUMCHCHUA

YPOBEHB)

0e30macHOCTH TEXHUYECKUX
CPEACTB W  TEXHOJOTHYECKHX
HPOLIECCOB;

—CcnocoObl MPUMEHEHUS
TEXHHUYECKUX CpenCTB "
TEXHOJIOTUH c Y4ETOM
IKOJIOTUYECKHX TIOCICACTBUI HX
NPUMEHCHHUS,

—METO/I0JIOTHIO NPUMEHEHUS
MOHUTOpPHUHTA KadyecTBa u
0e30macHOCTH TEXHUYECKUX

CpEeACTB MU  TEXHOJOTMH B
MPOMBIIIIEHHOH MHUKPOOHOIOTHH

1 OMOTEXHOJIOTUH

CpeACTB MW MCETOAOB MOBBIIICHUA
0€e30MacHOCTH TEXHUYSCKHUX CpeacTB
u TCXHOJIOTHYCCKUX
HpOHeCCOB;CHOCO6OB IMPUMCHCHUA

TEXHUYCCKUX CPEACTB U TEXHOJIOTHH

C Y4e€TOM OKOJOTHUYCCKUX
HOCJ'ICI[CTBI/Iﬁ nx IIPUMCHCHHUS
METOO0JIOTNHU IMPUMCHCHUA
MOHUTOpPHUHTA KadeCTBa n

0€30I1aCHOCTH TEXHUYECKUX CPEACTB
U TEXHOJIOIMH B IIPOMBIIUICHHON
MHUKPOOHOIIOTUN B OMOTEXHOJIOTUN

ITOBBIIICHHS 0e30ImacHOCTH
TEXHUYECKUX CpeICTB u
TEXHOJIOIMYECKUX

MPOIIECCOB;CITOCOO0B  TMPHUMEHEHHS

TEXHUYCCKUX CPEACTB U TEXHOJIOTHI

C y4eTOM 9KOJOTHUYCCKUX
HOCHe,Z[CTBI/Iﬁ nx IIPUMCHCHUA,
METOA0JIOTHUHU IMPUMCHCHU A
MOHUTOpPHUHTA KadeCTBa n

0€3011aCHOCTH TEXHUYECKUX CPEICTB
U TEXHOJOIMH B IPOMBIIUICHHON
MUKPOOHOIIOTUU B OMOTEXHOJIOTUN

yMeeT —HOHMMaTh W  AHAIN3UPOBATH | yMEHHE (mpu pelIeHHH | 1IeMOHCTPHpPYeT (Ha ocHoBe | 76-85
(mponBuHYTHIH) | uHpOpMamMIO 1O crnocobaM | MPaKTHYEeCKHX BOMPOCOB W 3aj1a4) | 3HAHMII) pellleHHe NPAKTHYECKUX
OLCHKH CPEIACTB M METOJOB | HCIOJIH30BATh 3HAHHS OCHOBHOI'O | BOIPOCOB M 3aJ1ay JUISl IOHUMAaHHs
HOBBILICHUSI 0e30MacHOCTH | MaTepHaia WUIOHUMaTh, | U aHaiM3a  WHpOpPMAIMU IO
TEXHUYECKUX CpencTB U | QHATM3UPOBAaTh HMHMOPMAILMIO TIO | CMOCO0aM  OLEHKH  CPEACTB U
TEXHOJIOTUYECKHUX MPOIECCOB; crmoco0aM  OLEHKH  CPEACTB ¥ | METOJIOB MOBBIMICHHS 0E30MacHOCTH
—IPHUMEHSITh BBIOpPAaHHBIC | METO/IOB IMOBBIICHUSI 0E30MACHOCTH | TEXHHYECKHX CpencTB u
TEeXHUYECKUE cpelcTBa U | TEXHHYECKUX CpeacTB U | TEXHOJIOTHYECKHX IPOLECCOB; JUIs
TEXHOJOTUH c YYETOM | TEXHOJIOTHYECKHX MPOIIECCOB; | MPUMEHEHHS BBIOPAaHHBIX
9KOJIOTMYECKUX IMOCICICTBHI HX | IPHMEHSTDH BBIODAaHHBIC | TEXHHYECKUX CPE/ICTB M TEXHOJOTHIA
HIPHUMECHEHUS, TEXHUUYECKHUE cpelcTBa u|c y4EeTOM IKOJIOTHICCKHX
—TIPUMEHSTh 3HAHHS 0 | TEXHOJIOTUH c Y4ETOM | TIOCIEACTBUI UX TPUMECHCHUS; IJIst
MOHUTOPHUHI€E KadecTBa u | OKOJOTHYCCKUX MOCJIEACTBUN  UX IIPUMCHCHUSA 3HaHUHU O MOHUTOPUHIC
6E30MACHOCTH rexHmueckux | NIPUMEHEHUS;IPUMEHSTh 3HAHUSA O | KauecTBa u 6e30MacHOCTH
cpeicts ®  Texmomormit  p | MCHHTOPHHIE KauecTna M | TEXHHHYECKHX CPEICTB M TEXHOJOTHIE
. 0€e30MMaCHOCTH TEXHUYECKUX CPEICTB | B MPOMBIIUICHHON MUKPOOHOIOTHH 1
HPOMBIIUICHHOH MHKPOOGHONOIHH | 1/ roy o noryii 5 HPOMBIIUICHHOW | OMOTEXHOIOTUH
1 GHOTEXHOJIOTHH MHKPOOHOJIOTHH U OHOTEXHOJIOTUH
BIIajIeeT —HaBBIKAMH OIIGHKM CpEICTB | | INIy0OKOe W TPOYHOEe BJIaJeHHe | IEMOHCTPHpPYeT HaBbIku | 86-100
(BBICOKHIA) METOJIOB HOBBIIICHHUS | 3HAHUSIMH, YMEHUsIMH U | BJIaJeHUSIONCHKN CpencTs u
0€30MacHOCTH TEXHUYCCKUX | HABBIKAMMOLICHKA  CPEJICTB W | METOJIOB IMOBBIIICHHUSI OE30MaCHOCTH
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CpPEICTB M  TEXHOJOTHMYECKHUX
IIPOLIECCOB;

—IpHeMaMM IIOMCKa U TNPHHATHUSL
pereHni o BEIOOpY
TEXHUYECKUX CpeACTB u
TEXHOJIOTUH c Y4ETOM
OKOJIOTHYECKHUX MOCIEJACTBUH HX
MPUMEHEHUS;

—HaBBIKAMHU MPUMEHEHUS
MOHUTOPHHIA KadyecTBa u
0e30macHOCTH TEXHUYECKUX

CpEeACTB MU TEXHOJOTMH B
MPOMBIIIICHHON MUKPOOHOJIOTHHU
1 OMOTEXHOJIOTHH;

—METOAJaMHU OLCHKU TEXHUYCCKUX
CPEACTB M TEXHOJOTUHA C Yy4ETOM
AKOJIOTUYECKUX TOCIEACTBUN HX

METOAOB TOBBIMICHUS OE30MAaCHOCTH
TEXHUYECKUX CpEeACTB u
TEXHOJIOTHUECKUX

MPOLIECCOB;IPUEMAMH  TIOMCKa H
OPUHATHA pEIIeHHH 1O BBIOOPY
TEXHUYECKUX CPEACTB M TEXHOJOIMH

C Y4e€TOM OKOJOTHUYCCKUX
MOCIEACTBUI ux IMPUMCHCHUS
HaBBIKaMH MPUMCHEHUA
MOHHUTOpHHIa KadyeCTBa n

0€30MacHOCTH TEXHHYECKHUX CPEJNICTB
U TEXHOJOTM B MPOMBIIUICHHON
MHUKPOOHOIIOTHHU u
OHMOTEXHOJIOTMH;METOJAMH  OIICHKHU
TEXHUYCCKUX CPCACTB U TEeXHOJIOTHI
c y4eTOM 9KOJIOTHYECKUX
HOCHCI{CTBI/Iﬁ X IPUMCHCHUA

TEXHUYECKUX
TEXHOJIOTHYECKUX
IPOLIECCOB;IpUEMaMH ~ IIOMCKa U
NOPUHATHSA pelleHHid 1o BEIOOpY
TEXHUYECKUX CPEACTB U TEXHOJIOTUH

Cpe/CTB u

C Y4€TOM OKOJIOTHYCCKUX
MOCJIEICTBUI nux MMPUMCHCHUS
HaBBIKaMH NPUMCHCHUSA
MOHHUTOpPHHIA Ka4yeCTBa n

0€301aCHOCTH TEXHUYECKHX CPEICTB
U TEXHOJOIMH B IPOMBIIUICHHON
MUKPOOHOIIOTUU W OHOTEXHOJIOTHUH;
METOJJaMH  OLIEHKH  TEXHUYECKHX
CPEACTB U TEXHOJIOTMM C Yy4eToM
JKOJIOTMYECKUX  TMOCIHEACTBHM  HX
MPUMEHEHUS

PUMEHEHUS
[1K-7 3HAET —CTIpYKTYypy TEXHOJIOTUYECKUX | 3HAHUSA (ToIbKO OCHOBHOTO | JEMOHCTPHPYeT 3HAHMA CTPYKTYphl | 61-75
CIIOCOGHOCTD (TToporoBbIif peIICHHH M HX KOPPEKTHPOBKY | MaTephasa) CTPYKTYpPHI | TEXHOJIOTUYECKUX pEIIeHuN U uX
cHCTeMaTH3upoBar | YPOBCHB) npu TPOBCACHNM | rexoornyecknx pelIeHn M MX | KOPPEKTUPOBKY IIPH  [POBEICHHH
MPOMBIIUIEHHBIX WCTIBITAHUH .
b M 0006IIATH HPOPECCHBHEIX  GHOTEXHOTOr i KOPPEKTHUPOBKY TpH npogeneHm:I MPOMBIIIIIIEHHBIX I/ICHI)ITEtHI/II/I
HHGOPMAIIO  TIO " HOBEIX Biiop | MPOMBIIIICHHBIX I/ICHI)ITEtHI/II/I MPOTPECCUBHBIX  OMOTEXHOJIOTHUH 1:1
-, GHOTEXHOIOrHIecKoil mpoyKiuy | MPOTPECCHBHBIX OMOTEXHOJIOTU U | HOBBIX BHJOB OHOTEXHOJOTMYECKOM
C Y4€TOM ONTHMM3AIMUHU 3aTpaT U HOBBIX BHIOB OHMOTEXHOJIOTMYECKOH MNpOAYKIMH C Y4YETOM OIITHUMHU3ALNN
pecypeos TIOBBIIIICHUS Ka4eCTBa | MPOAYKIMA C YYE€TOM ONTHUMH3AIMH | 3aTpaT ¥ TIOBBINICHHS KadecTBa
HNpEAPpUATAL MIPOU3BOANMOM MPOIYKIIUH;

—COCTaB NPOM3BOACTBEHHBIX U
HETPON3BOJICTBEHHBIX 3arpar
JIEUCTBYIOIIUX u
MOJEPHU3UPYEMBIX TIPOU3BOJICTB
OMOTEXHOIOTUYECKON
TPOTYKIUH;

—II0Ka3aTeNn 3¢ PeKTUBHOCTH

3aTpaT W IIOBBIIICHUA  KadCCTBa
MPOU3BOJIUMON MPOYKIIUH;COCTaBa
MPOU3BOJICTBEHHBIX u
HEIIPOU3BOJACTBEHHBIX 3aTpar
JIEUCTBYIOIIUX U MOAECPHUBHPYEMBIX
MPOU3BOACTB  OMOTEXHOIOTHUYECKOM

MPpOAYKIMHU;I0Ka3aTeNei

MPOU3BOJIMMON  TTPOJIYKIIMM;COCTaBA
ITPOU3BOJACTBEHHBIX u
HENPOU3BOACTBEHHBIX 3aTpar
JIEUCTBYIOIIUX M MOAEPHHU3UPYEMBIX
MPOU3BOACTB  OMOTEXHOJIOTHUECKOM
MPOIYKLIUHY;IOKa3aTeNeH

3¢ (HEKTUBHOCTH  TEXHOJIOTMUYECKUX
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TEXHOJIOTHUECKUX MPOIECCOB | IPPEKTUBHOCTH  TEXHOJIOTHYECKHX | TPOIIECCOB MIPOM3BOJICTBA
IpOHU3BOACTBA IIPOIIECCOB MIPOM3BOACTBA | OMOTEXHONIOTUYECKOW  MPOIYKITHH;
OHOTeXHOJOTHIECKOH OMOTEXHOJOTMYECKOW — TPOAYKIMM; | METOJXOB M CPEIcTB  cOopa,
MPOYKIIHH;
METOAOB M CpeAcTB  cOopa, | 00paboTku, XpaHEeHus, Nepeaadyn u
—MeTOIbl H  CpeiacTBa  cOopa, 606
06paboTKH, XpaHeHms, mepenaun | OOPAOOTKH, XpaHEHNA, Nepelatdl H | HaKOIICHHA HHpOpMAITUH c
M Hakomlenus nHQopManuu c | HAKOIUICHHS rnH(pOpMAITUH C | UCMONB30BaHUEM 0a30BBIX
UCIOJb30BaHUEM 0a30BBIX | HCIIOJIb30BAHHUEM 0a30BBIX | CHCTEMHBIX IIporpaMMHBIX
CUCTEMHBIX IPOTrPaMMHBIX | CHCTEMHEIX MPOrpaMMHBIX | MPOJYKTOB W TAKETOB MPHKJIATHBIX
IPOAYKTOB u HAaKETOB | poAyKTOB W MAaKeTOB MPUKJIATHBIX | IPOTrpaMM B Ipolecce MPOU3BOACTBA
NpUKIAZHBIX — HPOrpaMM B | py6rpamm B mpomecce MpOM3BOACTBA | GHOTEXHONOTHYECKON MPOTyKIIHH;
nporiecce MPOU3BOJICTBA .
. OMOTEXHOJIOTUYECKON TPOTYKITHH; PECYPCHOTO oOecrnieueHus
OMOTEXHOIOTUIECKON 5 5
TIOJTY KITHE pecypcHoro obecrieyeHus1 | OMOTEXHOJIOTMIESCKOTO
—pecypeHoe oGecneyenne | ONOTEXHOIOTHYECKOTO MPOU3BOJICTBA
OMOTEXHOIOTUIECKOTO HPOU3BOACTBA
MIPOU3BOJICTBA
yMeer —IpUMEHATh METOAMKM pacdera | yMeHHe npu pelIeHHH | IeMOHCTPHpPYeT (na ocHoBe | 76-85
(MPOJBUHYTHIN) | TEXHUKO-3KOHOMHYECKON NPAKTHYECKHX BOMPOCOB M 3a/1a4 | 3HAHWI) pellleHNe NMPAKTHYECKHX
3pPEKTUBHOCTH  MPOW3BOJICTBA | MCMOJB30BATH 3HAHHS OCHOBHOI'O | BOMPOCOB M  3a4a4 NPUMCHATH
OMOTEXHOJIOTUYECKON MPOJIYKIMKM | MATEPHATIA HMIPUMEHSITH METOJMKH | METOJUKU pacuera TEXHHUKO-
npu  BBHIOOpPE  ONTHMAIBHBIX | pacyera  TEXHUKO-DKOHOMHUYECKOW | SKOHOMHUECKOU 3G PEKTUBHOCTH
TEXHUYECKUX U | 3¢ (eKTUBHOCTH MPOU3BOCTBA | MPOU3BOACTBA OHMOTEXHOJIOTHUECKOM
OpraHU3allMOHHbBIX PEIICHU; OMOTEXHOJIOTUYECKOW  MPOAYKIIUU | POAYKIIUH npu BbIOOpE
—HCIMOJIb30BaTh TEXHOJIOTHHU cOopa, | MpH BbIOOpE ONTUMAIBHBIX | ONTHUMANBHBIX ~ TEXHUYECKUX U
pasMenieHus, XpaHeHus, TCXHUYCCKUX W OpPraHu3allMOHHBIX | OpraHU3allMOHHBIX
HAKOTIEHHS, TPeOGPA3OBAHMA ngHeHI/II/I,I/ICHOJH)SOBaTI) TEXHOJIOTUU ngIeHI/II/I,I/ICHOJ'II)SOBaTI) TEXHOJIOTUU
cbopa a3MellleHns, XpaHeHus, | coopa a3MEIICHUs, XPaHEHUs
nepegavu JAHHBIX B pa, p - ’ P i pa, P m ’ P ’
HaKOIUICHHUs, TpeoOpa3oBaHMs U | HAKOIUICHHUS, TpeoOpa3oBaHUs H
npo¢ecCHOHANBEHO-
rnepenayu JAHHBIX B | mepenayu JTAHHBIX B
OPUCHTHPOBAHHbIX npodeccuoHaIbHO- npodeccHoHaIBHO-
MH()OPMAIIMOHHBIX CUCTEMAX | OpUCHTHPOBAHHBIX OpPUECHTUPOBAHHBIX
MIPOU3BO/ICTBA “H(OPMAITMOHHBIX cucTeMax | MHQOPMAaIMOHHBIX cUCTeMax

OMOTEXHOIOrNYECKOM MPOIYKINU

IIPOU3BOJCTBA OMOTEXHOJIOTUUECKOH
MPOAYKIINH

IIPOU3BOJCTBA OHOTEXHOJIOTUYECKON
MPOAYKIHH
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BIIaJIceT —odopmieHuEM  M3MEHEHHH B | IUIy0OKOe W TPOYHOEe BJIaJeHHe | IEMOHCTPUPYET HABBIKHU Biaaxenusi | 86-100
(BBICOKMIT) TEXHUYECKON U TEXHOJIOTMYECKOH | 3HAHUSIMH, YMEHHUSIMH u | opopmITeHUS W3MEHEHUI B
JOKyMEHTaL1H [IpY | HABBIKAMHOG(OPMIICHHUSI U3MEHEHUM | TEXHUUECKOW M TEXHOJIOTHYECKOH
KOPPEKTHPOBKE TEXHOJOIMYECKUX | B TEXHUYECKOM M TEXHOJIOTHYECKOW | TOKYMEHTAllMH TPH KOPPEKTUPOBKE
MPOILIECCOB, CUCTEM YIpaBJICHHs | JOKYMEHTAUU MpPU KOPPEKTHPOBKE | TEXHOIOTHYECKUX MPOLIECCOB,
IIPOM3BOJCTBA TEXHOJIOTHYECKUX IIPOILIECCOB, | CUCTEM YIPABJICHUS IPOMU3BOACTBA
OMOTEXHOIOTUIECKON CHUCTEM YIpaBIeHUs MPOU3BOACTBA | OMOTEXHOJOTHYECKOH MPOAYKIHH;
MPOAYKIHH; OMOTEXHOJIOTHUECKON TPOIYKLIUH; MOJArOTOBKM  TMPEIOKEHHH MO
—IOJATrOTOBKOM MNPEVIOKEHUH 110 | MOATOTOBKM  MPEUIOKEHUH IO | MOBBIIICHUIO 3¢ deKTUBHOCTH
[TOBBIIIICHHIO 3¢ hekTHBHOCTH | TOBBILICHUIO 3¢ (eKTUBHOCTH | TPOU3BOICTBA "
NPOM3BOCTBA i | MponsBoCcTBa U | KOHKYpEHTOCTIOCOOHOCTH
KOHKYPEHTOCIIOCOOHOCTH NPOAYKLHMH,  HAmpaBlICHHBIX  Ha
KOHKYPEHTOCIIOCOOHOCTH
NPOAYKLMH,  HANpaBICHHBIX  HA | palMOHAJbHOE MWCIOJb30BAaHHE U
i§ KIIWW, HAalpaBICHHBIX H
POAYKIIMH,  HANpaBJIC 4 | panpoHanbHOE WCMIONB30BAHHE ¥ | COKPAIICHHE  PACXOZOB  CHIPBS,
PalHOHAILHOC HUCIOJIL3OBAHUC W | cokpamieHne  pacXojOB  ChIPbs, | MaTEPUAJIOB, CHIDKEHHE
COKpalIeHUE pacxodOoB  CBIPbi, | MaTepHalOB, CHIDKCHHC | TPYAOCMKOCTH MIPOU3BOJCTBA
MaTepuaioB, CHIDKEHHUE | TPYAOEMKOCTH MPOM3BOJICTBA | MPOIYKIIUH, MOBBIIICHHS
TPYLOEMKOCTH pon3BOCTBA | MPOAYKIHY, MOBBIIICHHSI | IPOU3BOAUTEIILHOCTH Tpyza,
MPOYKIIHH, HoBbIeHue | IPOU3BOIUTEIEHOCTH TpyZa, | 5KOHOMHOTO pacxomoBaHUA
HKOHOMHOTO pacxoJOBaHMs | PHEPrOPECYpCOB Ha MPEANPUATHH,
MPOU3BOJUTEIBHOCTH TpyzHa,
SHEPTrOpEeCYpPCOB Ha TIPEANPUSTHH, | BHEIPEHUS 0€30TX0THBIX "
SKOHOMHOC PaCXONOBAHNC | pyenpenns 0€30TXOTHBIX U | MaJOOTXOAHBIX TEXHOJIOT U
SHEPropeCypcoB Ha | MamooTXOMHBIX TEXHOJIOTHIA | TPOU3BOJICTBA OMOTEXHOIOTHUECKOM
MIPEITPHUSITUH, BHEJIPEHUE | MMPOU3BOJCTBA OMOTEXHOJIOTHUECKON | MPOIYKIIUH
0€30TXOMHBIX M MAJIOOTXOMHBIX | IPOMYKLIHH
TEXHOJIOTHH MIPOU3BOJCTBA
OMOTEXHOIOTNYECKOM MPOILYKINU
T1K-9 3HAET —OCHOBHBIE HAIIPABIICHUS PA3BUTHS | 3HAHMS (TOIBKO OCHOBHOIO | 1EeMOHCTPUPYET 3HAHUS OCHOBHBIX | 61-75
BIIAJICHUE (moporoselii OHOTEXHOIIOTHH M COBPEMCHHBIC | MaTepHasa) OCHOBHBIX | HaIllpaBJIEHUN pa3BUTHA
OCHOBHBIMHU YPOBEHB) AOCTHIKCHIA OMONOTHHIECKNX | yanpapenuit pasBUTHs | OMOTEXHOJIOTMH M COBPEMEHHBIX
HayK u OMOMETUIIMHCKUX N
N OMOTEXHOJIOTHM W COBPEMEHHBIX | JIOCTH)KEHUI OMOJIOTHYECKUX HAYK U
MCTOAaMH TEXHOJIOTUH; - 6 .
TH)KEHUH OMOJIOTMYECKUX HAYK M | OMOMEIUIIMHCKUX TEXHOJIOTHH;
npueMamu —TpaJuLMOHHBIE MuKkpoGHbre | HOCTHAE oJIorHee y J OMC/IIIHEHC CXHOJIOTHM,
HpoBECHMS TEXHOIOIMH M OCHOBHBIE STampl | OMOMEIUIMHCKHMX TEXHOJIOTHIA; | TPaJAUIIMOHHBIX MHUKPOOHBIX
OUOTEXHOJIOTHIECKHX IIPOLECCOB; | TPAAUIMOHHBIX MHKPOOHBIX | TEXHOJIOTH M OCHOBHBIX JTallOB
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SKCIEPUMEHTAJIbH
BIX HCCIICJOBaHUI
B cBOCH
po¢eCCHOHAIBHO
i obOjacTu

—CcHoco0bl OMOCHMHTE3a OCHOBHBIX

OHOJIOTHYECKH AKTHUBHBIX
BEIIECTB;
—OCHOBHBIC METOABI M TPHUEMBI

MIPOBEICHUS IKCIIEPUMEHTAITBHBIX
KCCIIEIOBAHUI B MPOMBIIIJIEHHON

TEXHOJIOTMHA ¥ OCHOBHBIX 3TaIlOB
OHMOTEXHOJIOTHYECKHUX IIpOLIECCOB;

cnoco0OB  OMOCHHTE3a OCHOBHBIX

OHOJIOTHYECKH aKTUBHBIX BCIICCTB,

OCHOBHBIX ME€TOOOB H IIPUEMOB

OMOTEXHOJIOrHYECKHUX IponucCCoOB;

coco00OB  OHMOCHHTE3a  OCHOBHBIX

OHOJIOTHYECKU aKTUBHBIX BCIICCTB,
OCHOBHBIX

METOJAOB U IMPUCMOB

IIPOBEACHUA OKCIICPUMEHTAIbHBIX

NPOBENEHUS  AKCIEPHUMEHTAIbHBIX | HCCIEOBAaHUKA B  MPOMBIIUICHHON
MHKpOOUOsIoruHn " | ycemenoanmii B POMBILUICHHOM | MHKPOOHONOTHH U GHOTEXHONOTHH
OMOTEXHOJIOTUH
MHUKPOOUOJIOTHH U OMOTEXHOIOTUT
yMeeT —IpUMEHITh  (PyHIAMEHTAIbHBIC | YMEHHE npu pelleHNH | AeMOHCTpUpYyeT (Ha ocHOBe | 76-85
(IpOABHHYTHIN) | TEOpeTHYECKHE  3HAHWS Ul | MPAKTHYECKHUX BONPOCOB M 3a1a4 | 3HAHMil) yMeHUSl  TPUMEHEHHS
pelIeHNs MPaKTHYECKUX 3aJad B | MCMOJIb30BATh 3HAHHSI OCHOBHOIO | GYHIAMEHTAJIBHBIX TEOPETHUECKUX
obnactu MUKpOOHOIi | MaTepuaJia UIIPUMEHSTh | 3HAHUS JUIS PEIICHHUS MPaKTHYCCKUX
OMOTEXHOIIOTUM W  TPOBOANTH | PyHAAMEHTANbHBIE TEOpPETWYEeCKHe | 3amad B o0JacTh  MHKpPOOHOI
UCCIIEIOBaHUS 1O | 3HAHWA JUIS PEIICHHs MPAaKTHYECKUX | OMOTEXHONOTMM W TIPOBOIMTH
COBEPILECHCTBOBAHUIO 3aJad B o0nmacTh  MHUKPOOHOH | MccieqoBaHUs o
OMOTEXHOJIOTMYECKOTO Tpoliecca; | OMOTEeXHOJIOTMM W NPOBOAMTH | COBEPUICHCTBOBAHHIO
—TPOBOJUTH AKCIIEPUMEHTAIBHBIC | UCCIECIOBAHUS 1o | OMOTEXHOJIOTMYECKOTo MpoLecca;
VFICCITEIOBAHMS B IIPOMBIIIICHHO | COBEPIIEHCTBOBAHHIO NPOBEACHUS  IKCIICPUMEHTAIBHBIX
MHKPOGHOJIOrHH 1 | OMOTEXHONIOTMYECKOTO MPOLECCa; WCCIIEIOBAHUIT B  MPOMBIIUICHHON
61O TEXHOTOL I TPOBOJUTH SKCIIEPHMEHTAIbHBIC MHUKPOOHOJIOTMU ¥ OMOTEXHOJIOT U
UCCIEOBaHUSI B  IMPOMBIIUICHHON
MHUKPOOHOJIOTHH U OMOTEXHOIOTUI
BJIa/I€ET —cnocobamu MIOJIly4eHHs | I1y0oKkoe W TPOYHOe BJaJeHHe | JeMOHCTPUpYyeT HaBbiku | 86-100
(BBICOKHIA) MPOIYLEHTOB MOJIE3HBIX BEIIECTB, | 3HAHUSIMH, YMEeHUsIMH U | TIOJIyYeHHUs NPOAYLEHTOB IOJE3HBIX
U3YYCHHS ux (Gu3H0TI0TO- | HABBIKAMHIIONYYEHUS MIPOIYLIEHTOB | BEIECTB, M3y4eHHs HX (uzuonoro-
GI/IOXI/IMI/I‘ICCKI/IX XapaKTCpUCTHUK IMMOJIE3HBIX BCHICCTB, HU3YUCHUA UX GI/IOXI/IMI/I‘ICCKI/IX XapaKTECpHUCTHUK
—OCHOBHBIMHU METOIaMH U | GU3HOIOr0-OMOXUMHUYECKHX OCHOBHBIX METOJOB M MPHUEMOB
nprueMaMu NPOBEIEHHS | XapaKTEPUCTHUK OCHOBHBIX METO/AOB | MPOBEACHUS  DKCIIEPUMEHTAIBHBIX
SKCIICPUMEHTAJIbHBIX u IpucMoB MIPOBEACHUA I/ICCJ'[e}IOBaHI/Iﬁ B HpOMBIIlIHeHHOﬁ
I/ICCHC}IOBaHI/Iﬁ B HpOMBIIlIJ'IeHHOﬁ SKCIICPUMEHTAIBHBIX I/ICCHCZIOBaHI/Iﬁ MI/IKpO6I/IOHOFI/H/I u
MHUKPOOHOJIOTHH U | B IPOMBIIIJICHHOH MUKPOOHOJIOTHU 1 | OMOTEXHOJIOTUH;HaBBIKAMU
6I/IOTCXHOHOI‘I/II/I; 6I/IOTCXHOHOFI/II/I;H3BBIK8MI/I IIJIaHUPOBAHUA u BBIIIOJTHCHU S
—HaBbIKaMH IIJIAaHUPOBAHU A " | INIaHUPOBaHUA u BBITTIOJIHEHUA | OKCIICPUMECHTAJIBHBIX 3a1a4 110

BBITIOJTHCHU A

SKCIICPUMCHTAJIbHBIX 3aga4 oo

MNOJIY4YCHUIO HECJICBBIX TPOAYKTOB,
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SKCIICPpUMCHTAJIBHBIX 3aJia4 110
IMOJIYYEHHUIO LEJIEBBIX ITPOAYKTOB,

U3Y4EHUID 3aKOHOMEPHOCTEH W

MOJYYEeHUIO IIENICBBIX IMPOAYKTOB,
W3YYEHUI0  3aKOHOMEPHOCTEH U
yCIIOBUI nx OmocuHTE3a,
ONTUMHU3ANUN OHOTpoIiecca

U3YYEHUI0  3aKOHOMEPHOCTEH U
YCIIOBUI nx OonocuHTe3A,
ONTUMH3AIIAN OHOIIpoIiecca

IIK-17
CII0OCOOHOCTD
paspabarbIBaTh
OCHOBHBIE  DTaIlbl
OMOTEXHOJIOTMYECK

Ooro mpounecca

YCJIOBHIA UX OHOCHHTE3A,
ONTUMH3AIINN OHOTIpoIiecca
3HAeT —OCHOBBI IPOMBIIUICHHON | 3HAHMS (To/IbKO OCHOBHOI'O | IeMOHCTPHpPYET 3HAHUsI OCHOB | 61-75
(TIopoTroBBIit MHKPOOHONOriH U | MmaTepuajia) OCHOB IPOMBINUICHHON | IPOMBIIUIEHHOW MHUKPOOHOJIOTHH H
YPOBEHB) Guorexuonoruy, MHUKPOOHOJIOTUM M OMOTEXHOJOIUHM, | OHOTEXHONOTHH, 3aKOHOMEpPHOCTEIA,
3aKOHOMEPHOCTEH, JIeKAIUX B .
3aKOHOMEPHOCTEH,  JIeKAIMX B | JISKAIHUX B OCHOBE
OCHOBE TEXHOJOTUYECKUX
HPOIECCOB GHOTEXHONOTHE: OCHOBE TEXHOJIOTHYECKHX MPOLIECCOB | TEXHOJIOTHYECKUX HPOLIECCOB
— neiicTBytommme OMOTEXHOJIOTHH; ICHCTBYIOIINX OHMOTEXHOJIOTHH; JIEUCTBYIOLIUX
OMOTEXHOIOTHUECKIE OMOTEXHOJIOTUYECKUX TPOU3BOJICTB, | OMOTEXHOJOTHYCCKUX IPOU3BOJICTB,
HPOU3BOJICTBA, HX TEXHUYECKOE | UX TEXHUYECKOE OCHAILICHHE, | UX TEXHUUYECKOE OCHAIIICHUE,
OCHAIICHUC, PasMELICHUE | pazmeleHue TEXHOJIOTUYECKOTO | pa3MelleHue TEXHOJIOTUYECKOTO
TEXHONOTHICCKOrO 000pYIOBAHHA;0CHOBHBIX ~ OTAloB | 00OPYIOBAHHMA;0CHOBHEIX  JTaroB
00opyoBaHus;
IMPOMBIIIJICHHOT'O IMPOU3BOJCTBA U | IIPOMBIIJICHHOTO IMPOM3BOJACTBA U
—OCHOBHbIC ATarbI 5 N
IPOMBILIIEHHOT0 HPOU3BOJCTBA U YHpaBJICHUA OCHOBHBIX CTaanuu | yIIpaBJICHUA OCHOBHBIX craguu
yVIIpaBICHHE OCHOBHBIX CTajuii | ACHCTBYIOIIMX GHOTEXHOJIOTMYECKUX | ACHCTBYHOIMX OMOTEXHONOrMYECKUX
JICHCTBYIOIIHMX MPOU3BOJICTB; TEXHOJIOTHI MPOU3BOJICTB; TEXHOJIOTHH
OMOTEXHOJIOTHIECKUX NOPOM3BOJACTBA M OpraHU3alMd | MPOM3BOJACTBA M OPraHU3alHd
HPOU3BOJICTB, MPOU3BOICTBEHHBIX U | IPOMU3BOJICTBEHHBIX "
—TEXH ' IIPOU3B TB. u
CXHOIO POM3BOJCTEA TEXHOJIOTHYECKUX IPOIIECCOB | TEXHOJIOTUYECKUX IPOIIECCOB
OpTatusaltnit IPOMSBOACTBCHHBIX | 610 rexHomoriaeckoit mpogyKum OMOTEXHOIOTHYECKOH POILYKIIHU
U TEXHOJOTHYECKUX IPOIECCOB
OUOTEXHOJIOTHYECKOMN MPOAYKIIUH
yMmeer —BECTH OCHOBHBIC | yMeHHe npu pelIeHHH | IEMOHCTPHpPYeT (na ocHoBe | 76-85
(MPOBHHYTHIN) | TEXHOJOTHYECCKUE HPOILIECCHI | MPAKTHYECKUX BOMPOCOB W 3a/1a4 | 3HAHMII) pelleHHe NPAKTHYECKUX
HPOU3BOJICTBA HCMOJIb30BATH 3HAHHS OCHOBHOIO | BOIPOCOB W 3aJa4 MPH BeICHUU
OUOTEXHOJIOTHYECKOI MaTepuajga  MBECTH  OCHOBHBIC | OCHOBHBIX TEXHOJIOTHYECKUX
HPOYKIIUH; TEXHOJIOTUYECKHUE MPOIIECCHI | MPOLECCOB IPOM3BOJICTBA
—pa3palaThiBaTh OCHOBHBIC ATallbl | IPOM3BOJICTBA OMOTEXHOJOIHYECKOH | OMOTEXHOJIOTMUECKOH  NPOAYKIIUY;

OHMOTEXHOJIOTHYECKOTO rnponecca

MPOAYKIMH;pa3pabaThIBaTh

npu pa3pa60TKe OCHOBHBIX J3TallOB
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C TIIOMOINBIO ONTHUMAJILHEIX M
palOHAIBHBIX TEXHOJOTHUYECKHUX
CXEM;

—MPUMEHITh  OMOTEXHOJOTUU  C
HCIOJIb30BaHUEM TeHHO-
WH)XEHEPHBIX  MPOOYLEHTOB —
MHUKpPOOPTaHU3MOB, KJIETOK
pacTUTEIBHOTO U KUBOTHOTO
MIPOUCXOXKICHHUS;

—IPUMEHSTH IIPOrPECCUBHBIE

METO/IbI 1T0I00pa U SKCILTyaTaI[uK
TEXHOJOTHIECKOTO

000pyI0OBaHUs TIPU MPOU3BOJICTBE
OMOTEXHOIOTUYECKON TTPOAYKITUU

OCHOBHBIC OTallbl
OMOTEXHOJIOTMIECKOTO mpooecca ¢
IIOMOIIBIO OIITUMAJIBHBIX nu
pallMOHAJIbHBIX TCXHOJOIMYCCKUX
CXCM;IIPUMCHSATH OHMOTEXHOJIOTHH C
HCIIOJIb30BAHUECM TCHHO-
HUHKCHCPHBIX OpoaAyLCHTOB -
MHUKPOOPraHu3MoOB, KJICTOK
PaCTUTECIBHOI'O n KHUBOTHOTI'O

MIPOUCX 0K ICHHST; IPUMEHSTh
MPOrPECCUBHBIE METOJBI MOAOOpa U
9KCIUTyaTallid  TEXHOJOTMYECKOr0
000pyIOBaHHs TPH TPOU3BOJCTBE
OMOTEXHOJIOTUIECKOW TPOIYKLIUH

OHMOTEXHOJIOTHYECKOTO mponecca C

IIOMOIIIBIO OIITUMAaJIBHBIX n
panroOHAJIBHBIX TEXHOJOTHYCCKUX
CXEM,; npu MMPUMCHCHUU

OMOTEXHOJIOTUH C HCHOJIb30BAHHEM
TCHHO-MHXCHEPHBIX MPOAYLEHTOB —
MUKpPOOPTaHU3MOB, KJIETOK
PacTUTEIBHOTO u YKUBOTHOTO
MPOUCXOXKICHHUS; NMPH NPUMECHECHUH
MPOTPECCUBHBIX METOAOB MoAOOpa U
JKCIUTyaTallud  TEXHOJOIMYECKOTro
000pynOBaHUsT TpPH IPOU3BOJCTBE
OMOTEXHOJIOTHYECKON POIYKLIUH

BJazeeT
(BBICOKUIT)

—MeToaMHu " MPUHITUTIAME
pa3pabOTKH  OCHOBHBIX 3TaIloOB
OMOTEXHOJIOTUUECKOTO TpoIIecca;

—MeToaMu " MPUHITUTTAME

pa3pabOTKH IUTAHOB Pa3MEIECHUS

o0opyoBaHus, TEXHUYECKOTO
OCHAIICHUSI ¥ OpraHu3aluu
pabounx  MecT B  paMKax
OPUHATOH ~ HA  NPEANPUSATHN
TEXHOJIOTUH MPOU3BOJICTBA

OMOTEXHOIOTUYECKOW MPOTYKIINU

riy0okoe M INPOYHOE BJAJeHUE

METOAaMU u npuHOUIIaMU
pa3pabOTKH  OCHOBHBIX  3TalloB
OMOTEXHOJIOTHYECKOTO TPOIiecca;

METOAaMHU u npuHOUIIaMU
pa3pabOTKH  IUIAHOB  pa3MEIICHHS
000opy10BaHus, TEXHUYIECKOTO

OCHAIIIEHUS U OpPraHu3aluy padoynx
MECT B paMKax [pUHATON Ha
NpEeANPUATAN TEXHOJIOTHH
MPOM3BOJCTBAa OMOTEXHOJIOTHUECKON
POyKLIUU

AeMOHCTPUPYET HABBIKM BJIa/ICHUs

METOJaMU u IIpUHOUIIaMHU
pa3pabOTKH  OCHOBHBIX  3TaIloB
OHMOTEXHOJIOTHYECKOTO TPOIiecca;

METOAaMHU u IIpUHOUIIaMHU
pa3pabOTKH IUTAHOB  Pa3MEIICHUS
000py10BaHus, TEXHUIECKOTO

OCHAIIICHUS ¥ OpraHu3alry padbodnx
MeCT B paMKax [pPHHATOH Ha
HpEeANPUATHN TEXHOJIOTHH
MPOM3BOJCTBA OHOTEXHOJIOTHIECKON
POyKLIUU

86-100
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JK3aMeHALlMOHHbIE MaTePHAJIbI,
cojepsKale KOMIUICKT YTBEPKICHHbIX M0 YCTAHOBJICHHOU (popme
BOIIPOCOB, IK3aMECHAIIMOHHBIX OMJIETOB VISl IK3aMeHAa

1. OcHoBHbIe 3312y «KOMIIJIEKCHOM TTPOrpaMMBbl pa3BUTHS OMOTEXHOJIOTHI
P® no 2020 roga» B 00;1acTH MPOMBIIUIEHHOW OMOTEXHOJIOTHH.

2. UcTopusimpOMBIIIIEHHOMMUKPOOHOIOTHH.

3. OcHoBHBIE 00JIacTM  OWOTEXHOJIOTHH, HMMEIIIME MPOMBIIIJICHHOE
3HaYCHHE.

4. XapakTepuCcTHKa OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH.

5. O0wmas xapakTepUCTUKa MUKPOOPTAHU3MOB

6. OnpeneneHnsT MHKPOOPTAHU3MOB, KIETOYHBIX KYJbTYp IKHBOTHBIX
UpacTeHUH, BHPYCOB, (EPMEHTOB, OWOJOTHYECKH AaKTHUBHBIX XHUMHUYCCKUX
BEIIECTB.

7. Obmas knaccudukanuss OMOTEXHOJOTHYECKON TTPOTYKITHH.

8. Knaccudukaruss  OMOTEXHOJOTMYECKOH  HPOAYKIIMM B 00JacTu
MOJIEKYJIIPHOM OMOTEXHOJIOTHH.

9. OCHOBHBIC TIPUHIIMIBI PETYJANNA MeTa0olM3Ma M CKOPOCTH pPOCTa
MHUKpPOOPTaHHU3MOB

10. B3aumopelicTBre  PETYJISATOPHBIX MEXaHW3MOB TPU  YIIPaBICHUU
CKOPOCTBIO pOCTa MUKPOOPTaHU3MOB.

11. Cenexuusi MHUKPOOPTAaHU3MOB — TIPOJYIIEHTOB MPAKTUUYECKH BaXKHBIX
BEII[ECTB

12. cnonb30oBaHWEe  TEHETHYECKOW  HMHXKEHEpUU  JUIT  TIOJIYYCHHS
MPAKTUYECKU MOJIE3HBIX ITAMMOB MUKPOOPTaHU3MOB

13. KynbTHBUPOBaHHE MUKPOOPTAHU3MOB

14. Tlepuoauyeckoe KYJIbTUBUPOBAHUE

Hayayo U3Y4YECHUS
MUKpPOOHOJIOTUYECKOTO0 CUHTE3A.

15. HenpepbIBHOE KYJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

16. KonuuecTBeHHbIE XapaKTEPUCTUKA MUKPOOPTaHU3MOB.

17. Yupansgemoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

18. Anpanus npu KyJIbTUBUPOBAHUN MHUKPOOPTAHU3MOB

19. Xpanenrie MUKpOOPTaHU3MOB

20. bakTepnodaruBMUKPOOHOJIOrHYE€CKOUTTPOMBIIIIIEHHOCTH

21. UMMOOMIIM30BaHHBICKIETKUMUKPOOPTaHU3MOBUUXIIPUMEHEHNE

22. Tlonydyenre OHMOJOTMYECKM AKTHBHBIX BELIECTB M  OTIEIbHBIX
KOMIIOHEHTOB MHUKPOOHBIX KJIETOK

23. O0pa3oBaHie aHTUOMOTUKOB B IPOMBIIIIICHHBIX YCIOBUSX.



24. TIpoMbIIIUIEHHOE TOJTy4eHHE aHTHOUOTHKOB.

25. [ToTepst cmocOOHOCTH MUKPOOPTaHU3MOB K 00pa30BaHUI0 aHTUOUOTHUKOB
B ITPOMBIIIUICHHBIX YCJIOBUSIX.

26. Butamun B12 (nmpoayuentsl Butamuna B12; 6uocuntes Butamuna B12;
¢bynkiun Butamuna B12; nonydyenue u npuMmenenue Butamuda B12).

27. Pubodnasun (mpoayueHtsl pubodraBuHa; OuocuHTE3 puOOQIaBUHA;
peakiuy, KaTalu3upyemble (IaBONMPOTEUAAMH;, TOMyYEeHHE U MPUMEHEHHE
pubodaBuHa).

28. OproctepuH (IPOAYLEHTHl 3ProcrepuHa; OWOCHMHTE3 3ProcTepUHa;
yCIIOBUSI 00pa30BaHUsl JProcTepuHa JAPOXOKAMH; IMOJTYyYEHHUE U IMPUMEHEHHUE
AProCTEPUHA).

29. buocuHTe3 KapOTHHOUIOB.

30. IIpoay1ieHTHI ¥ MPOMBIIIUIEHHOE MOIyYeHHE KapOTHHOUIOB.

31. IlonmyyeHne aMHHOKHCIOT C MOMOIIBI0 UMMOOWIN30BAHHBIX KIETOK H
(bepMeHTOB.

32. buocuHTE3 TUIUIOB.

33. BausiHue yciioBUi KyJIbTUBUPOBAHMSI Ha COCTAB JIUIHUJIOB.

34. Bo3MOKHOCTH MPOMBIIIJIEHHOTO MOJIY4Y€HUs JTUIHIOB.

35. buocuHTe3 monmcaxapuaos.

36. YcrmoBusi  KyJAbTUBUPOBAaHUS ~ MHUKPOOPTaHHU3MOB U OWOCHHTE3
MOJIUCaXapHU/IOB.

37. IlpoMBbIIIUIEHHOE MTOTYYeHHEe MUKPOOHBIX OJIMCAXapHUIOB.

38. CniuproBoe OpoKEeHHE B MPOMBIIIIEHHON OMOTEXHOJIOTUH.

39. [IponroHoOBOKKCIIOE OPOKEHHUE B MPOMBIIIIIEHHON OMOTEXHOJIOTHH.

40. AuileToHO-OyTHIJIOBOE B TIPOMBIITUICHHONW OMOTEXHOJIOTHH.

41. Mon0YHOKHUCII0€ OpOYKEHNE B MPOMBIIIIIICHHOW OMOTEXHOJIOTHH.

42. TlomyueHnue yKkcyca U APyrue acleKThl UCMOJIb30BAHUS YKCYCHOKHUCIBIX
OakTepHil.

43. Mukpobuosiornueckue Tpaichopmanuu npu cuarese Butamuna C.

44, TlonyyeHue OpraHu4eCcKuX KUCIOT.

45. Tpanchopmalys OpraHuIeCKUX COSTUHCHHMIA.

46. IIpousBoacTBa, OCHOBaHHbBIE HA MOJIYYEHUH MUKPOOHOI OMOMacCHhI.

47. Ilomyuenue Oenka.

48. VicTopus HCTIONh30BaHHS MUKPOOPTAHU3MOB TSI TOJTy9IEeHHS OelKa.

49. [1Ipou3BoACTBO BaKIVH, O0akTeprodaron 17} IIpEnaparos,
HOPMATM3YIOIIUX MUKPOGhIOPY YeTOBEKA.

50. JleueObHO-pOoPMIIaKTUUECKKE TIPEnapaThl 0akTepuodaros.

CocraBurenp N.A. CynpyHoBa
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«

»

(moamuck)

20

TI.

KpnTeplm BBICTABJICHHUA OLICHKHU Oﬁy‘laIOl[lI/IMCSI Ha IK3aMCHE

10 AUCIHUILJINHE

«HpOMBIIHJ'ICHHaﬂ MI/IKpO6I/IOJIOI‘I/I}I 1 OMOTEXHOJIOTHSI»

bansl
(peUTHHTOB
O OLIEHKH)

Ouenka
3ayera/
IK3aMeHa
(cTranmapTHas)

TpebdoBanus K chopMUPOBAHHBIM KOMIIETEHIIUAM

100-85
OaI0B

«OMJaUuU4YHO»

OneHka «OTJIIMYHO» BBICTABIsIETCS OOydaromeMycs,
€CIi OH MIyOOKO M TMPOYHO YCBOWJI IPOTPAMMHBIN
MaTepuai, UCUEPIIbIBAIOLIE, TOCIE0BATEIbHO, YETKO U
JOTMYECKH CTPOWHO €ro M3jaraer, yMEeT TECHO
yBSI3BIBAaTH ~ TEOPUI0  C  MPAKTUKOH,  CBOOOJHO
CHpaBIsE€TCS C 3ajadyaMy, BOIPOCaMU M APYTUMHU
BUJIAMU [IPUMEHEHUSI 3HAHUH, IPUUEM HE 3aTPYAHICTCS
C OTBETOM IIPU BUJIOM3MEHEHUH 3a/laHuM, UCIOJIb3YET B
OTBETe MaTepuaq MOHOTrpadUYecKoil JUTepaTyphl,
MIPaBIWJIBHO 0OOCHOBBIBAET NPUHATOE PEIICHUE, BIIAJECET
Pa3HOCTOPOHHUMU HaBBIKAMHU u nprueMaMu
BBHITIOJTHEHUS MPAKTUYECKUX 3a/1a4.

85-
760aiu10B

«xXopouioy

OneHka «XOpoIIo» BBICTABIsAETCS OOydaromeMycs,
€ClIM OH TBEPAO 3HAET Marepuana, IPpaMOTHO H II0
CYILIECTBY M3JIaraeT €ro, He IONYCKas CYIIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BONPOC, NPABUIBHO
MPUMEHSET TEOPETUUYECKUE IIOJIOKEHUS IIPU PELICHUU
MIPaKTUYECKUX  BOIPOCOB W 3aj1ay,  Biajaeer
HEOOXOMUMBIMM ~ HaBBIKAMU W NpUEMaMH  UX
BBITTOJTHCHMUSL.

75-610am1

«y00871emeop
UMenbHO»

Ouenka «yOBJIETBOPUTETILHO BBICTABIICTCS
oOyuaroliemycs, €ClIM OH HMEeT 3HaHUS TOJIbKO
OCHOBHOTO MaTepuaia, HO HE YCBOWUJ €ro JAeTalieu,
JIOTTyCKaeT HETOYHOCTH, HEJOCTATOYHO TMPABWIHHBIC
(hopMyIHUpOBKH, HapyILIEHUs JIOTUYECKOU
MOCJIEIOBATEILHOCTH B HM3JIOXKCHUH MPOTPAMMHOTO
MaTepuarna, UCTIBITHIBACT 3aTpyIHEHUs npu
BBITIOJTHCHUH MPAKTHIECKUX padoT.

60-50

0aJIOB

«Heyoosiems
OpUMENLHO»

OneHka  «HEYAOBJIETBOPUTEIBHO»  BBICTABISACTCS
oOyuaronemycsi, KOTOpbIH HE 3HAeT 3HAYUTEJIbHOU
YacTd  MpOrpaMMHOTO  MaTepuaina,  JOIYCKaeT
CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBbIIMMU
3aTpy/AHEHUSIMH BBINOIHAET MpakTHueckue padboTsl. Kak
MPaBWJIO, OLIEHKA «HEYJOBJIETBOPUTEIBHO» CTABUTCA
o0yJaromuMmcsi, KOTOpble HE MOI'YT MpPOJOKUTh
oOydyeHue 0Oe3  JOMOJHUTENBHBIX  3aHATHH IO
COOTBETCTBYIOIIEH NUCLHUIIINHE.
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Obpasey 3K3aMeHayUOHHO20 buiema

§

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHUS POCCUNMCKON ®EJEPAITHN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKIECHUE BBICIIETO 00pa30BaHUS
«JlanbHeBOCTOYHBIN (eaepaibHbIii YHUBEPCUTET»
(ABDY)
IxoJs1a OnoMeTUIIMHBI
(IIBM)
Peanuzyrommii JlenapTaMeHT NUIIEBBIX HAYK U TEXHOJOTHI

OIl1 19.03.01 buotexHoorus

Jucumminaa [TpoMmbliiIcHHAasE MUKPOOHOJIOTHs M OHOTEXHOIOTHS
dopma obyuenuss Ounas

Cemectp 6 (Becennuii) 20 -20_ yuyeOHOro roja

JK3aMeHAUMOHHBIN Ouster Ne 1

1. OcHoBHBIE 00JacTH OMOTEXHOJOTHHM, WMEIOIIUE MPOMBIIUICHHOE
3HAYCHUE.

2. Tlepuommyeckoe KYJbTUBUPOBAHUE Hayasuo M3y4YECHHUS
MUKPOOHOJIOTUYECKOTO CUHTE3A.

3. [IpoMmbIlIUIEHHOE TTOJIy9€HHE MUKPOOHBIX MOJIMCAXaAPHUIOB.

Hupexrop Jlenapramenra
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KoMmiiekTbl 0lleHOUHBIX CpeacTB 1Jisd Telcylueﬁ aTrecranumu

OdopMmiieHHE OTTOPHOT0 KOHCIEKTA
no qucuumInHel [pomMbIiuieHHass MUKPOOHOJIOTHS Y OMOTEXHOIOTHSI

1. UcTopusi mpOMBIIIUIEHHON MHUKPOOHOIOTHH

1.1  XpoHosornyeckue  3Tambl  Pa3BUTUS  MHUKPOOMOJIOTMHM IS
OMOTEXHOJIOTHUH.

2. O0mras XxapakTepucTUKa MUKPOOPTaHU3MOB

2.1 AykapuoTsl (BUPYCHI U BEPOUIBI).

2.2 IIpokapuoTsl (0akTepun).

2.3 DyxkapuoTsl (TpuObI, BOAOPOCIH, MNPOCTEUINNE, BBICIIME pPACTEHUS,
JKUBOTHEIC).

2.4 OepMEHTBL.

2.5 buonorndecku akTUBHBIE XUMUYECKHE BEIICCTBA.

2.6 KynbTypbl 3yKapuOTHYECKHUX KIIETOK.

3. OcHOBHBIE TPUHIUIBI PETYJSIUM  MeTadoiM3Ma U CKOPOCTHU
POCTaMHUKPOOPraHU3MOB

3.1 OcHOBHBIEC MOHSITHUS.

3.2 Perynsiius Ha ypoBHE OMOCUHTE3a OCJIKOB.

3.3 Perynsiius akTHBHOCTH T'OTOBBIX OEJTKOBBIX MOCPETHUKOB.

3.4 Perynsauus VHTETPAJIBHBIX MEMOpPaHHBIX IIPOLIECCOB y
MHUKPOOPraHU3MOB.

3.5 DB3auMoaelcTBUE pEryJSITOPHBIX MEXAaHU3MOB IIPU  YIPABICHUU
CKOPOCTBIO pOCTa MUKPOOPIaHU3MOB.

4. Cenexkuusi MHKPOOPTraHM3MOB —  TPOAYLUEHTOB  MNPaKTHYECKU
BAKHBIXBEILIECTB

4.1 BbIOOp UCXOIHOTO MUKPOOPTaHU3Ma IS CEJIEKIUH.

4.2 TloarotToBKka UCXOAHOTO IITaAMMa K CEJICKIIMOHHOU paboTe.

4.3 [lomy4yeHue MyTaHTOB.

4.4 Metonpl 0TOOpa MyTaHTOB C MOBBIIIICHHBIM YPOBHEM TPOYKITUH.

4.5 Metoa nony4eHus FeHeTUYECKUX PEKOMOMHATOB.

5. Mcnonp30BaHuE TEHETUYECKOW MHKEHEPUHU ISl MOJTYyUYCHUS! MPAKTUYECKU
MOJIE3HBIX IIITAMMOB MUKPOOPTaHNU3MOB

5.1 [lonyueHnue OEJIKOB YEJIOBEKA U KUBOTHBIX.

5.2 KoHcTpynpoBaHuEe MITAMMOB MPOJIYIIEHTOB MEPBUYHBIX U BTOPUYHBIX
MeTabOoIHUTOB.

6. KynbTrBUpOBaHNE MUKPOOPTAHU3MOB
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6.1 Ilepumogmueckoe  KyJbTUBUPOBAHME  —  HA4dallo  H3YYCHHS
MUKPOOHOJIOTUYECKOTO CUHTE3A.

6.2 HenpepbIBHOE KyIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

6.3 KonuuecTBeHHbIE XapaKTEPUCTUKU MUKPOOPTaHU3MOB.

6.4 YnpasisieMoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

7. Aspanus npu KyJbTUBUPOBAaHUHM MHUKpPOOPTraHU3MOB

7.1 BnusHuE KOHUEHTpPALMM PACTBOPEHHOTO B CPEAE KHUCIOPOAA HA POCT
MUKpPOOPTaHU3MOB.

7.2 TpaHcmopT KHUCIOpOAa W3 BO3AyXa B KYJIbTYpalbHYIO Cpeoy M K
MUKPOOPTraHU3MaM.

7.3 Maremarndyeckoe OmMcaHHe a0COpOLMU KHUCIOPOAa B INMEPUOJUYECKH
JNEHCTBYIOLIEM anmapare npu KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

7.4 AGcopOrusi KMUCIOpOAa B MEPUOJANYECKU JEHUCTBYIOIIEM ammapare 0e3
MUKpPOOPTaHU3MOB.

7.5 AGcopOuusi KHCIOpOJa B MEPUOJIUYECKH ACHCTBYIOUIEM alIapare npu
KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

7.6 AOcopOuusi KuciIopoJa B HEMPEpHIBHO ACMCTBYIOLIEM ammapaTre Ijs
KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

8. XpaHeHHEe MUKPOOPTaHU3MOB

8.1 Ilepuoanueckue nepecessl (MIH «CyOKYJIbTUBUPOBAHUE) ).

8.2 XpaHEHHME MHKPOOPraHM3MOB TIIPU HU3KHX H  YJbTPAHU3KHUX
TeMIlepaTypax.

8.3 JInodunuzamms.

8.4 XpaHeHrne MUKPOOPTaHU3MOB B BBICYIIEHHOM COCTOSIHHH.

8.5 XpaHeHue 1oJ MUHEPAIIbHBIM MACJIOM.

8.6 XpaHeHUE OTAEIbHBIX TPy MUKPOOPTaHU3MOB.

8.7 OnpeneneHune sKkU3HECIOCOOHOCTH KYJIbTYP.

9. bakrepuodaru B MUKpOOHOJIOTrMUYECKON MPOMBIIIIIEHHOCTH

9.1 Muoroo0Opa3zue u o01ire cBoOMCTBa OakTepruodaros.

9.2 Tlonamanue aroB Ha TPOU3BOJICTRO.

9.3 OcHOBHBIC CTaJUM PA3BUTUSA W NPOCTEUIIHNE METOAbl HCCIICAOBAHUS
OakTeprodaros.

9.4 OcobeHHOCTH pa3BUTHS YMEPEHHBIX (aroB (JU30TCHHU3AIUU U
WHIYKIUN).

9.5 HocutenbcTBO (MCEBAOIM3OrEHUsI) U MH(PEKIUA KIETOK NEPMaHEHTHO
pasBuBaromumucs paramu (I[TPO-undexuns).

9.6 IlpocTeie ciocoObl naeHTUGUKAMN OaKTepruoQaros.

9.7 Hedextunie ¢(aru. Ilonarue o CymEeCTBEHHBIX U HECYHIECTBEHHBIX
(106aBOYHBIX) TEHAX.
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9.7 IlpuHIunbl ¥ METOBI KiaccupuKauu 0akTepuodaros.

9.8 ®aroseiit npoduins 3aBoaa (DII3).

9.9 Mexanu3Mmsbl (aroyCToMunBoCTH OaKTEpU U CIIOCOOBI MTPEAOTBPALICHUS
(harom3ucoB.

9.10 bakrepuodaru B TCHETUKE U CEJICKITUN TPOMBIIIICHHBIX MTPOTYIICHTOR.

9.11 O6mmebunonornyeckas 3HaYUMOCTh HCCIEA0BaHUs OaKkTeprodaros.

10. IMMOOMIN30BaHHbIE KJIETKH MUKPOOPTAaHU3MOB U UX IPUMEHEHHE

10.1 Metoasl UMMOOWIIM3AIIUU KIETOK MUKPOOPTaHU3MOB.

10. 2 OcobGeHHOCTH KUBBIX UMMOOUITU30BAHHBIX KIETOK MUKPOOPTaHU3MOB.

Kpurtepumn onenku:
v" 100-86 6aiioB — OTBET MOKa3bIBAET IIyOOKOE M CHCTEMATHUYECKOE 3HAHKE

BCEro IMPOrPaMMHOTO MaTepuaja M CTPYKTYPbl KOHKPETHOTO BOIPOCA, a TaKKe
OCHOBHOTO COJIEpKaHMsI ¥ HOBAIUH JIKIIMOHHOTO Kypca M0 CPaBHEHHIO ¢ yU4eOHOU
JUTEPATyPOH; TEMOHCTPUPYET OTUETINBOE M CBOOOTHOE BIIAJICHUE KOHIICTITYJIbHO-
MOHSITUIHBIM amnmapaToM, HAYYHBIM SI3bIKOM U TEPMHHOJIOTHEH, OTBET MOKA3bIBACT
3HaHWE OCHOBHOM JIUTEPATYPHI U 3HAKOMCTBO C JOTOJIHUTEIHLHO PEKOMEHIOBAaHHOM
JUTEPATyPOH, JTJOTHUECKH KOPPEKTHOE U YOeIUTEIbHOE U3JI0’KEHUE OTBETA.

v 85-76 GamioB — 3HAHHE Y3JIOBHIX INPOOJIEM IPOrpaMMBI M OCHOBHOIO
COJIep’KaHusl JICKITMOHHOTO Kypca; YMEHHE II0JIb30BAaThCA  KOHIENTYaIbHO-
MOHATHHHBIM aIlllapaToM B TMPOIECCE aHaau3a OCHOBHBIX NPOOJIEM B paMKax
JJAHHOM TEMBbI, 3HAHHWE BAXHEUIIUX PaOOT U3 CHOHCKAa PEKOMEHIOBAaHHOM
JUTEepaTypel. B 1€JIOM JIOTUYECKM KOPPEKTHOE, HO HE BCerja TOYHOE W
apryMEHTHPOBAHHOE M3JI0KEHUE OTBETA.

v’ 75-61 Gamr — (parMeHTapHbIE, MOBEPXHOCTHBIE 3HAHUS BaKHEHUIIINX
pa3zesioB MpOorpaMMbl M COJEpP)KaHUS JIEKIIMOHHOTO Kypca; 3aTPyIHEHHUS C
WCIIOJIb30BAaHMEM HAYYHO-TIOHATUMHOTO ammapara W TEPMHUHOJIOTHH Yy4eOHOU
NUCUMIUIMHBI;  HEIMOJIHOE 3HAKOMCTBO C PEKOMEHJIOBAHHOW JIMTEPATYPOMU;
YaCTUYHBIC 3aTPyJHEHUS C BBINOJHEHUEM TIPETYCMOTPEHHBIX IPOTrPaMMOin
3aJlaHMiA; CTPEMJICHHE JIOTUYECKH OIPEACICHHO M TMOCIENIOBATEIHbHO H3JI0KHUThH
OTBET.

v 60-50 GamnoB — He3HaHHUE, MO0 OTPHIBOYHOE MPEICTABIEHHE O JaHHON
npobyieMe B paMKax y4eOHO-TIPOrpaMMHOTO MaTepuaia; HEyMEHHE HCIIOJIb30BaTh
MIOHATUMHBIN anmapar; OTCyTCTBUE JJIOTUYECKOM CBSI3U B OTBETE.

CocraButenb N.A. CynpyHoBa

(moamuce)

« » 20 T.
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Tembl pepepaToB 1 10KIa10B
no aucuumuinHel [pomeinuieHHass MUKpOOHOJIOTHS U OMOTEXHOJIOTHS

1. O6bexThl OUOTEXHOJIOTUN (OMOJOTUYECKHUE CUCTEMBI, UCIOJIb3yEMbIE B
OMOTEXHOJIOTHH).

2. broo6bekThl. CriocoOBI UX CO3AaHMS M COBEPIIICHCTBOBAHUS.

3. CiocoObI ¥ CUCTEMBI KyIbTUBHPOBAHUS MUKPOOPTAaHU3MOB.

4. Ucrionb30BaHWE  MOJEKYISPHBIX ~ MEXaHHU3MOB  BHYTPUKIETOYHOU
perymsiiuyd B OMOTEXHOJIOTHYECKOM MPOU3BOJICTBE.

5. depMeHTallMOHHBIE MPOIIECCH B MPOMBIIIIIEHHOCTH.

6. YopaBieHue  TEXHOJIOTMYECKUMHU  PEKMMaMU  NEPUOAMYECKUX U
MOJTYTIEPUOTNIECKUX MTPOLIECCOB (PepMEHTAITHH.

/. buokaTtanu3z u OuoTpaHchopmanus.

8. DKCTpaKIMOHHBIE METO/IbI BBIZICIICHUS IPOAYKTOB MeTaboIM3Ma.

9. CopOrmoHHBIE METOBI BBIICTICHHS MPOTYKTOB OMOCHHTE3A.

10. CoBpeMeHHOE cOCTOSIHUE U MTPOOIEMBbI IPOU3BOACTBA AMUHOKHUCIIOT.

11. CoBpeMeHHOE COCTOSIHME U MpOoOJEeMbl MPOU3BOACTBA OHOJIOTHMUYECKU
AKTUBHBIX BEIIECTB.

12. CoBpeMeHHOE COCTOSIHUE U MPOOTIEMBbI TPOU3BOACTBA AHTUOMOTHUKOB.

13. CoBpeMeHHOE COCTOSTHUE U TIPOOJIEMBI TTPOU3BOICTBA MHCYJINHA.

14. CoBpemMeHHO€E COCTOSTHUE U MPOOJIEMbI TOJIYyYEHHS TIEKTUHOB.

15. CoBpemMeHHOE COCTOSTHUE U MPOOJIEMbI TOJTyYeHHS] KAPOTUHOUIOB.

16. IIpo6iembl TpoU3BOACTBA OMOTOTUYECKH AKTUBHBIX MOJICKYJI.

17. Ucnionb3oBaHME  TEHETUYECKOM  MHXKEHepUHW  JUId  MOJIy4eHHUs
IPAKTUYECKU IMOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB.

18. Ontumu3anust ~ OMOTEXHOJOTHMUECKHUX  MPOILECCOB € MOMOIIBIO
IPOrPaMMHBIX TIPOAYKTOB.

19. CBepxcuHTe3  MPOAYKTOB  MeTabojiu3Ma C  HMCHOJb30BaHUEM
TeHETUYECKUX METOJIOB.

20. Biusinue ycnoBUil KyJIbTHMBHUPOBAaHUS Ha CTaOWJIBHOCTh IUIA3MHI U
OMOCHHTETUYECKYIO aKTUBHOCTh PEKOMOWHAHTHBIX IITAMMOB OaKTEepHUii.
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KpuTtepun oieHKH npe3eHTaluu J0KJIa1a:

g 50-60Ga.1108 61-75 Gaon 76-85 6an10B 86-100 6ayi10B
) (HeynoBierBop | (ynoBJjieTBopuTe (xoponmo) (oTamH0)
) HUTEJIbHO) JIbHO)
Kpurep Conep:kaHue KpuTepuen
U
[Ipobnema He [TpoGiiema [TpoGiiema packpeITa. [Ipobnema packpeiTa
packpbITa. packpbITa He IIpoBenen ananus HOJIHOCTBIO.
g 3z | OrcyrcrBytoT MOJTHOCTBIO. po0ieMsl 6e3 [IpoBenen ananus
E § BBIBOJIBI BriBoIBI HE IIPUBJICUECHUS po0JIeMBI ¢
% < C/IeTIaHbl U/WIH JIOTIOJIHUTEIIbHOMN [IPUBJICUCHUEM
£ 5 BBIBOJIbI HE nutepatypsl. He Bce JOTIOTHUTEILHOU
000CHOBaHBI BBIBOJIBI CIICJIAHBI /WA | TUTEPATyphl. BBIBOIBI
000CHOBaHBI 000CHOBaHBI
[IpencraBnsiema | Ilpeacrasingemas | [Ipencrasisiemast IIpencraBnsemas
s uHpopManus | uHGopManus He | HHPOpMALUs He uHpOopManus
E JIOTUYECKH HE CUCTEMATHU3UPOBA | CUCTEMAaTU3HpPOBaHA U CUCTEMATHU3HPOBaHa,
= cBs3aHa. He Ha W/WJIH HE [ocJIeI0BaTENbHA. nocjeaoBaTelbHa U
E UCIIONIb30BaHbl | mocienoBarenbHa | Mcnonb3oBano Oosnee 2 JIOTUYECKH CBsI3aHa.
= npodeccuoHans | .MCHOJb30BaHO 1- | mpodeccnoHanbHbIX Hcnonb3oBano 6onee
é- HbIE TEPMUHBI 2 TEPMHHOB 5 npodeccuoHaIbHBIX
npodeccruoHaIbH TEPMHHOB
BIX TEPMHHA
He Hcnonbs30BaHbl Hcnons30Banbl [Inpoko
UCIIOJIb30BaHbl | TEXHOJOTUHU texHojoruu PowerPoint. | ucnosp30BaHbI
E TEXHOJIOTUH PowerPoint He 6omnee 2 ommubok B TEXHOJOTHH
= PowerPoint. 4acTHYHO. 3-4 NpeICTaBIsEMOM (PowerPoint u ap.).
§. bonbure 4 OLIMOKH B uHpopMaun OTtcyTCTBYIOT
= OIIMOOK B MPEACTABISIEMON OIINOKY B
°© OpeCTaBIsieMo | MHPOpMaLUU IIPEJCTaBISIEMON
i uHpopMauu nHpopmanuu
= Her orBeToB Ha | TOJIBKO OTBETHI OTBeThI Ha BONPOCHI OTBeTHI HAa BOIIPOCHI
= E BOIIPOCHI Ha 3JIEMEHTAapHbIE | TIOJHBIE W/WIN YACTUYHO | TIOJHBIE, C
é é_ BOIIPOCHI MOJIHBIE MIPUBUACHUEM
- 3 IPUMEPOB U/UITH
o .
NOSICHEHUI
CocraBurenp N.A. CynpyHoBa
(moamnuce)
« » 20 r.
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BOHpOCLI Jifl KOJVIOKBHUYMOB, coﬁeceszaHml
Ino HHCIIHHJIHHCHPOMBIHIHQHH&SI MI/IKp06I/IOJIOFI/ISI 1 OMOTEXHOJIOT U

Paznen 1. HayuHnble 0CHOBBI POMBIIIJIEHHOH MUKPOOHOJIOTHH.

Tema 1. McToprs NpoOMBIIIIIEHHOW MUKPOOHOJIOTHH.

2. XpOHOJIOTUYECKUE JTanbl pa3BUTHS MUKPOOHOJIOTUU VIS
OMOTEXHOJIOTHUH.

Tema 2. O0m1ast XxapaKTepUCTHKAa MUKPOOPTaHU3MOB.

7. AykapuoTsl (BUPYChI U BEPOUIBI).

8. IlpokapuoTsl (6akTepun).

9. Dykapuotel (rpuObl, BOJOPOCIH, NPOCTEHILINE, BBICIINE PACTEHUS,
JKUBOTHEIC).

10. depmeHTHI.

11.  Buonoruyecku akTUBHbIE XMMUYECKHUE BEIIECTBA.

12.  KyabpTypsl 5yKapuOTHUECKHUX KIETOK.

Tema 3. OcHOBHBIE NPUHUUIBI PETyIALUUM MeTaboIM3Ma U CKOPOCTH
POCTaMUKPOOPTaHU3MOB.

6. OcHOBHbBIE IOHATHS.

7. Perynsauus Ha ypoBHE OMOCHHTE3a OETIKOB.

8. Perynsiiust akTHBHOCTH TOTOBBIX OEITKOBBIX TOCPEIHHUKOB.

9. Perymsimus HHTETpaTbHBIX MEMOPaHHBIX MPOIIECCOB Y MUKPOOPTaHNU3MOB.

10. BzaumopeiicTBHE pETyISATOPHBIX MEXaHM3MOB TIPH  YNPaBICHUU
CKOPOCTBIO pOCTa MUKPOOPTaHU3MOB.

Tema 4. Cenekuuss MHKPOOPraHM3MOB — MPOAYLEHTOB MPAKTHUYECKU
BAJKHBIXBEILIECTB.

6. Br100op MCX0IHOTO MUKPOOpPTaHU3Ma JIJIsl CEICKIIUU.

7. TlonroToBKa UCXOIHOTO IITAMMA K CEJIEKIIMOHHOU paboTe.

8. IlonyueHue MyTaHTOB.

9. Meroasl 0TOOpa MyTaHTOB C MOBBILIEHHBIM YPOBHEM MPOIYKIUH.

10. Merox nomy4yeHus: TEHETUIECKUX PEKOMOWHATOB.

Tema S. Hcnonbs3oBaHuE T'€HETHYECKOM WHYKEHEPUM Ul ITOJIYYEHMS
MPaKTUYECKHU MTOJIE3HBIX IITAMMOB MUKPOOPIaHU3MOB.

3. [NonydeHnue GenKOB YeloBEKa U )KMBOTHBIX.

4. KoHCTpyupOoBaHUE IITAMMOB MNPOAYLEHTOB MEPBUYHBIX WM BTOPUYHBIX
MEeTa0OJIUTOB.

Tema 6. KynbTuBHpOBaHUE MUKPOOPTAaHU3MOB.

5. Ilepuoanueckoe KYJIbTUBUPOBaHUE — Hayajo U3YUYEHUS
MUKPOOHOJIOTHYECKOIO0 CUHTE3A.

6. HenpepriBHOE KyJIbTHUBUPOBAHHE MUKPOOPTAHU3MOB.
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7. KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.

8. Ympasinsiemoe KyIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Tema 7. Aspanust npu KyJIbTUBUPOBAHUU MHUKPOOPTaHU3MOB.

/. BiusiHue KOHIEHTpalMy PacTBOPEHHOTO B Cpelie KUCIOpOoJa Ha POCT
MUKPOOPTaHU3MOB.

8. TpancmopT KucIOpoJa M3 BO3AyXa B KyJIbTYpalbHYIO Cpeay H K
MUKPOOPTaHU3MaM.

9. Matematuueckoe omucaHue aObCcopOLMU KHUCIOpPOJa B IMEPHOTUYECKH
JEHUCTBYIOLIEM ammapare Mpu KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

10. AOGcopOuus K1CIOpoaa B MEPHOINUECKHU JEHCTBYIOIIEM anmnapare 6e3
MUKPOOPTraHU3MOB.

11. AOcopOuusi KucIopojia B NEPUOJMYECKH JEUCTBYIOIIEM armapare
TP KyJIbTUBUPOBAHUS MHKPOOPTAHU3MOB.

12.  AOGcopOiusi KHCIIOpoAa B HETPEPHIBHO JCHCTBYIOLIEM ammapare AJis
KyJIbTUBHPOBAHUS MUKPOOPTAaHU3MOB.

Tema 8. XpaHeHne MUKpOOPraHU3MOB.

8. Ilepuoanueckue nepeceBbl (WK «CyOKYJTbTUBUPOBAHUEY ).

9. XpaneHue  MHKpPOOPTaHM3MOB  MPU  HUBKUX U YJIBTPAHU3KUX
TEeMIepaTypax.

10. JImodunmzamms.

11. XpaHeHue MUKpOOPraHU3MOB B BHICYILIEHHOM COCTOSIHUU.

12. XpaneHue moj MUHEPAIbHBIM MaCIIOM.

13. XpaHeHue OoTEIbHBIX TPy MUKPOOPTaHU3MOB.

14.  OmnpeneneHue >KM3HECTIOCOOHOCTH KYJIBTYP.

Tema 9. bakrepuodparu B MHKPOOHMOJIOTHYECKOW MPOMBINIIICHHOCTH
Mmuoroo6pasue u obmiue cBoiicTBa 6akTeprnodaros.

12. Tlonmamanue ¢aroB Ha MPOU3BOACTRBO.

13.  OcHOBHBIE CTaaUU Pa3BUTH M TMPOCTEUIINE METOABI MCCICIOBAHMS
O0akTeprodaros.

14.  OcobGeHHOCTH pa3BUTHUS YMEPEHHBIX (aroB (JIM30TEHU3ANNH U
WUHIYKIUN).

15. HocutenbcTBO (MICEBAOIN3OTEHUS) U MHPEKIINS KJIETOK MIEPMaHEHTHO
pasuBatomumucs garamu ([T1PD-undexnms).

16. TIpoctbie criocoObl uaeHTUGUKAIMN OakTeprodaros.

17. Hedexktuble (aru. [loHsATHE O CYIIECTBEHHBIX U HECYIIECTBEHHBIX
(106aBOYHBIX) F€HAX.

18. IIpuHUuOBI U METOBI KIAacCUPUKALUU OaKTepruoQaros.

19.  ®arosslit npoduis 3aBona (DII3).
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20. MexaHu3MBbI (aroycroitunBocTi OaxTepuit U CHI0COOBI
npeaoTBpanieHus Garojm3ucoB.

21. bakrepuodarn B TEHETMKE U  CEJICKIUU  IPOMBIIUICHHBIX
MPOYLICHTOB.

22.  OOmebunonornyeckas 3HaYMMOCTh UCCIIeoBaHus OakTeprodaros.

Tema 10. HMmmoOWIM30BaHHBIE KJIETKA MHUKPOOPraHU3MOB U HX
PUMEHEHHE.

3. MeTo1b UMMOOMITU3ALIMN KJIETOK MUKPOOPTaHU3MOB.

4. OcoOEHHOCTH >KMBBIX UMMOOMIN30BAaHHBIX KJIETOK MUKPOOPTaHU3MOB.

Pa3nen 2. [lonyyenne 0M0JIOTMYECKH AKTUBHBIX BellleCTB M OTAEJbHbBIX
KOMIIOHEHTOB MMKPOOHBIX KJIETOK.

Tema 1. AHTUOMOTHKH.

10. OOpa3oBaHHe aHTUOMOTUKOB B IPOMBIIIIICHHBIX YCIOBUSX.

11. Ilytu noBbilIeHUS OMOCUHTE3a AaHTUOMOTUKOB MUKPOOPTraHU3MaMH.

12.  JIByxda3Hblif XapakTep pa3BUTHS MPOIYIICHTOB aHTHONOTHKOB.

13. JlaGopaTopHBIil periiaMeHT.

14.  [IpoMbIIUIEHHOE MOJIyYeHHE aHTHOUOTUKOB.

15.  [IpomblIUICHHBIN METO[I NOJTyYEHUs HOJTyCUHTETUYECKUX
aHTUOMOTHUKOB.

16. TIloteps  cIOCOOHOCTH  MHUKPOOPTaHM3MOB K  00pa3OBaHHIO
AHTHOMOTHUKOB B MMPOMBITIINIEHHBIX YCIOBHSIX.

17. IlpumeHeHuE aHTUOMOTUKOB.

18. AHTHOMOTHKM — cHeIU(PUUYECKUEe WHTUOUTOPHI psia peakiuit
MeTabon3ma.

Tema 2. Butramunsl.

4. Butamun B, (mpoayueHTsl BuTamuHa Bip; OMocuHTE3 BHTamMuHa B
¢GyHKIIMM BUTaMuHA By, OTy4YeHne v mpuMeHeHe BUTaMiHa B,).

5. Pubodnaun (mpoayueHtsl puboduaBuHa; OuocuHTe3 pubodIaBUHA;
peakuuu, Karaauzupyemble (IaBONpOTEeUaMU; TOJyYeHHE U TNPUMEHEHHE
pubodiaBuHa).

6. OproctepuH (MPOIYLEHTH SProcTepuHa; OWOCHHTE3 HProcTepPUHA;
yCIIOBUSL O0pa30BaHUs HJProcTEpUHA JAPOXIKAMH; IOJIy4eHHE M MPUMEHEHHE
ProcTeprHa).

Tema 3. KapoTuHouipl.

6. buocuHTe3 KapOTUHOUIOB.

7. Jlokanu3zauus v GyHKIMH KapOTUHOUIOB.

8. YcnoBus 06pazoBaHusl KAPOTHHOMIOB MUKPOOPTaHU3MaMHU.

9. [IpoayLeHTHI ¥ POMBILUIEHHOE MOTY4YeHHE KApOTHHOUIOB.

10. Hcnonp3oBaHHe KapOTHHOUIOB B HAPOTHOM XO3SIHCTBE.
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Tema 4. ['n66epenuHbIL.

Tema 5. AJIKaJIOUIbI.

Tema 6. AMUHOKHUCITIOTHI.

6. buocuHTe3 rIyTaMUHOBOM KUCIIOTHI.

/. buocuHTes NU3uHA.

8. Perynsmust 6nocuHTe3a aMUHOKHCIIOT.

9. [lomyueHne aMUHOKHCIOT C MOMOIIBIO MMMOOWMIN30BAHHBIX KIETOK H
(bepMeHTOB.

10. Ilomy4yeHue ONTUYECKUX M30MEPOB AMUHOKHUCIIOT MMyTEM MPUMEHEHUS
aluiIa3 MUKpPOOPTaHU3MOB.

Tema 7. Hykneoruabl

5. Cunre3 ATO.

6. CuHTe3 HUKOTUHAMUIIMHYKJICOTH IA.

/. CUHTE3 NUHO3UHOBOU KHUCIIOTHI.

8. CunTte3s ryano3uHnoanudocdaros.

Tema 8. DepMeHTHI.

6. OcobeHHoCTH (PEPMEHTOB MUKPOOPTAHU3MOB.

/. ®epMEeHThl MUKPOOPTaHU3MOB, IPUMEHSEMbIE B IPOU3BOJICTBE.

8. llITaMMBI-IPOTYyIICHTHI ¥ KYJIbTUBUPOBAHUE.

9. Brimenenue u crabunusanusi pepMEHTOB.

10. IIpumenenue GpepMEHTOB MUKPOOPTAaHU3MOB.

Tema 9. Jlunupasi.

7. CocTaB ¥ cofiepaHHe JUMHI0B Y MUKPOOPTaHHU3MOB.

8. [Ipoay1ieHThI TMIUAOB.

9. buocunTe3 MUMUIOB.

10. BuusnwMe ycIOBHI KyJIbTUBUPOBAHMS HA COCTAB JTUUIOB.

11. BO3MOXHOCTH IPOMBIIIEHHOTO MOJIYYEHUS JIUITHIOB.

12. IlpakTuueckoe NpUMEHEHUE JUIHIOB.

Tema 10. [Tonucaxapuasl.

7. [Tonmucaxapuabl UTOIUIA3Mbl 1 MEMOpPAHHBIX CTPYKTYD.

8. [Nonucaxapuabl KJIETOYHBIX CTEHOK.

9. BHekIieTouHbIE MOIHMCaXapy/Ibl.

10. buocuHTE3 MoNHCaXapHIOB.

11. VYcnoBus KyJIbTHUBUPOBAHHS MHUKPOOPIaHM3MOB U OMOCHHTE3
MOJINCAXAPHUIOB.

12.  IIpoMmbllIEHHOE MOJTYyYeHUE MUKPOOHBIX MOJIMCAXaPUIOB.

Paznen 3. MWMcnoab3oBanme Opo:KeHMH W JPYrux MPOLECCOB
MeTa00JM3Ma.

Tema 1. CiuproBoe OpoxeHHe
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5. ®u3nonorus IpoACKeNd U XUMU3M CIIUPTOBOTO OPOKEHUSI.

6. XapakrepucTuka IpoxkxKed, IPUMEHIEMBIX B IPOMBIIIICHHOCTH.

7. Ucnionbp30BaHue IpOxKEN B IPOMBIIIIEHHOCTH.

8. Jlpoxcku — Bo30yauTen MHGEKIMY Ha MPOU3BOJICTRE.

Tema 2. Mono4HOKHCIIOE OpOKCHHE.

5. O61mast xapaKTepUCTHKA MOJIOYHOKHUCIIBIX OaKTEpU.

6. PactipocTpanenre 1 B3aMMOOTHOIIECHUS C IPYTUMH MUKPOOPTaHU3MaMH.

7. cnonb30BaHrE MOJIOUHOKHUCIBIX OaKTEPHil.

8. MoJsiouHOKHCIIbIE OaKTepUU — BO3OYIUTETN HH(PEKITNH.

Tema 3. [IponmroHoBOKHUCTI0E OpOKEHHE.

4. O0u1ast XapaKTepUCTHKA IPONMOHOBOKHUCIIBIX OaKTEPHIA.

5. [IpormnoHOBOKKCTBIE OakTepud B MPOU3BOJACTBE ChIpa U APYTUX
IPOAYKTOB TUTAHMSL.

6. lpyrue o0iacT MpUMEHEHHUS MTPOITMOHOBOKUCIBIX OaKTEePHil.

Tema 4. AuetoH0-OyTHII0BOE OpOKEHUE.

7. OcoOEHHOCTH aIleTOHO-OYTHUIIOBOTO OPOKECHHS.

8. [Ipon3BOICTBEHHBIE CPEIBI.

9. [lonneprkanue KyapTyphl OaKTEpUil ¥ TOJATOTOBKA HHOKYJISTA.

10. Bpoxenwue.

11. HWuduumpoBaHue B yCIOBUSIX allETOHO-OYTHUIOBOTO OPOKEHUS.

12. Tleperonka aneToHO-OyTHIOBOM OpaXKKH.

Tema 5. IlomyueHne ykcyca ©W Jpyrue acmeKThl HMCIIOJIb30BAHUS
YKCYCHOKHCJIBIX OaKTEPHil.

7. O0m1as XxapaKTepUCTUKa YKCYCHOKHCIIBIX OaKTepUH.

8. OxucnuTenbHbIe TPAaHCHOPMAIIMA OPTAHUYECKUX COCTMHEHHM.

9. Mukpobuonornueckue Tpanchopmaliuu npu cuarese Butamuna C.

10. Ilomy4yeHue TMOKCHAIICTOHA.

11. Tlomy4eHue CIUPTOBOIO YKCyca.

12.  CuHre3 nonmcaxapuioB.

Tema 6. [TosryueHue opraHM4eCKUX KUCIOT

3. [lonydyeHre opraHMYECKUX KUCIOT U3 YIJIEBOIOB.

4. ITomyyeHne OpraHnYeCKUX KUCIOT U3 H-ankaHOB.

Tema 7. Tpancopmaiiusi OpraHMYECKUXCOSTNHEHUH.

16. TIIpouecchl MUKpOOHOM XUMUH.

17. Tpancdopmaius pacTyiieid KyJabTypol B IEPUOJINYECKUX YCIOBUSX.

18. Tpancdopmaius CyCreH3UsIMU HEPAZMHOXKAIOIINXCS KIETOK.

19. Tparcdopmanun, OCYIIECTBJISIEMbIE  crliopamMud  TpubOB |
aKTHHOMMIIETOB.

20. HenpepbIBHbIE METOABI KyJIbTUBUPOBAHHUS.
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21. Kowmetabonmsm.

22. IlpuMeHeHuUEe MOBPEXKICHHBIX U JE3UHTETPUPOBAHHBIX KIETOK.

23. HurubupoBanue onpeaciEéHHbIX YIaCTKOB META0OJNUYECKUX MMy TEH.

24. [lpuMeHeHUE MYTaHTOB C OJIOKMPOBAHHBIM CHMHTE30M OMPEEICHHBIX
(bepMeHTOB.

25. KoHcTpynpoBaHue IITaMMOB C  TIOBBIIIEHHOH CHOCOOHOCTBIO K
TpaHChHOPMAIIHH.

26. depmeHTHBIE TpenapaTbl © IMMOOUIN30BAaHHBIE (DEPMEHTHI.

27. UmMoOuIn3anus KJIeToK.

28. [lomuTpanchopmarum.

29. Mukpoopranusmbl, TpaHC(HOPMHUPYIOLINE OPTAHUYECKNUE COCTUHEHMS.

30. IIpumeps! TpanchopMauu OPraHUIECKUX COCTMHEHHIA.

Pasnesn 4. IlpousBoacTBa, OCHOBAHHBbICE HA IOJYYEeHHH MHUKPOOHOM
OnomMaccsl

Tema 1. [Tonyuenue Genka

6. McTopus NCHoab30BaHUS MUKPOOPTaHU3MOB JIJIsl TOJTY4YEeHUs OenKa.

7. [lurarenpHas EHHOCTh OEIKOB.

8. be3BpenHoCcTh MUKPOOHON MaCCHI.

9. [portecc ¥ MPUHIUIIBI KOHTPOJIS BBIPALTUBAHUS MUKPOOPTAaHU3MOB.

10. OcHOBHBIE BH]IBI CHIPbS U UCTIOJB3YEMbIE MUKPOOPTAHU3MBI.

Tema 2. IlpousBoACTBO BakiuH, OakTepuodaroB U IMpenaparos,
HOPMaIHM3YIOIIUX MUKPO(DIIOPY YeIoBEKa

4. BakIiHbl.

5. JleuebnO-mIpoprtakTHUECKUE TIpemapaThl OakTepruodaros.

6. bakTepuanbHble Mpenaparbl, HOPMAIU3YIOIINE MUKPOQIIOPY.

Tema 3. [TonyueHune a30THUKCUPYIONIKX OAKTEPUATHHBIX MPETIapaToOB

6. CBolicTBa KITyO€HBKOBBIX OaKTEPUH.

7. Ponb x1yOeHBKOBBIX OaKTEepHil B @30THOM OajlaHCE MOYBHI.

8. IIpenapaThl KIIyOEHBKOBBIX OaKTEpUH.

9. [IpuMeneHue mpenapaToB KIyOSHbKOBBIX OaKTEPHUH.

10. pyrue a30TpuKCcaTOPHI.

Tema 4. IloBpexaeHrne MUKPOOPraHM3MaMH MaTEPUATIOB W CIOCOOBI HMX
3alUTHI.

7. [Tpu3Haky MOBPEXKACHUS MAaTEPUATIOB MUKPOOPTaHU3MaMH.

8. MuKkpoopranusmbl,  MOBPSKIAIONIME  METaUIbl M METOIbl WX
OOHapy>KeHHUS.

9. [IpuunHBI MOBPEKICHUS MAaTEPHATIOB MUKPOOPTraHU3MaMHU.

10. Dusuko-xumuueckue (aKTOpbl Cpelbl U MOBPEXKICHUE MaTEpUaIOB
MUKPOOPTraHU3MaMHU.
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11. CnocoObl 3amuThl MAaTEPUATIOB.
12.  Meronapl ompeneneHuss YCTOMYMBOCTU MaTepUalioB K BO3JIEUCTBUIO
MHUKPOOPTaHU3MOB.

Kpurepuu oneHku:
v' 100-85 OamioB —OTBET TIOKAa3bIBAET MPOYHBIC 3HAHUSA OCHOBHBIX

MIPOIIECCOB M3ydyaeMO MPEAMETHOW O0JaCTH, OTIMYACTCS TIyOWHON M MOTHOTOMN
PACKpBITHS TEMBI; BJIaJICHHE TEPMUHOJOTUYECKUM aIllapaToM; YMEHUE OOBICHATh
CYILIIHOCTb, SIBJICHUM, POIIECCOB, COOBITUM, JI€NIaTh BHIBOJIBI U 0000IIEHMS, JaBaTh
apryMEHTUPOBAHHBIC OTBETHI, NPHUBOJUTH MPUMEPHI; CBOOOJHOE BJIAJCHHE
MOHOJIOTHYECKOW PEUYbl0, JOTMYHOCTh W IOCIEAOBATEIBHOCTh OTBETA; YMEHUE
MPUBOJUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3yHaeMOU 00IaCTH.

v’ 85-766a/10B — OTBET, OOHAPYKUBAIOMIMI MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MPEeAMETHON 00JacTH, OTIMYAETCS MIyOUHOU M MOJHOTOM
PACKpBITHS TEMBbI; BJIaJICHUE TEPMUHOJIOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYLIHOCTb, SIBJICHUH, IPOLIECCOB, COOBITUH, JIEaTh BBIBOABI U 0000IEHUS, JaBaTh
apryMEHTUPOBAHHBIC OTBEThI, MPHUBOAUTH TMPUMEPHI; CBOOOAHOE BIIAJICHUE
MOHOJIOTHYECKOW pEeYbl0, JIOTUYHOCTh M IIOCJIEOBATEIbHOCTh OTBETA,0/IHAKO
JOMYCKaeTCsl OJIHA — JIBE€ HETOYHOCTH B OTBETE.

v’ 75-616a1 — OICHUBAETCSI OTBET, CBUICTEIBLCTBYIONIHI B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3yyaeMOW TMPEIMETHOM  00JacTH, OTJIWYarOUUhCS
HEJIOCTATOYHOW TIyOWHOW W TOJHOTOM PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1abo cHOpMUPOBAHHBIMM HABBIKAMM aHAJIW3a SBICHUMH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM JlaBaTh apryMEHTUPOBAHHBIE OTBETHI U
IPUBOJUTH HPUMEPHI; HEJOCTATOUYHO CBOOOJHBIM BJIaJICHUEM MOHOJIOTUYECKON
pEublO, JIOTUYHOCTBIO U MOCJIEI0BATEIBLHOCThIO OTBETA; JOIMYCKAETCA HECKOJBKO
OLIMOOK B COAEPKAHUU OTBETA; HEYMEHHE IPUBECTH MIPUMEP PA3BUTHSI CUTYALIUH,
IIPOBECTH CBSI3b C IPYTMMHU aClIEKTAMH U3y4yaeMOoM 00J1acTH.

v’ 60-50 6GamioB — oOTBET, OOHAPYXMBAIOIIMHA HE3HAHUE IIPOLIECCOB
U3y4aeMoil TPEeIMETHOW O00JacTH, OTIMYAIOIINICS HETTyOOKUM pPaCKpPBITHEM
TEMbI; HE3HAHWEM OCHOBHBIX BOIPOCOB T€OpUH, HECHOPMHUPOBAHHBIMU HABBIKAMU
aHaju3a SIBJIEHUW, MPOIIECCOB; HEYMEHHEM JaBaTh apryMEHTUPOBAHHbBIE OTBETHI,
cia0bIM  BJIaJICHUEM MOHOJOTUYECKOM peuyblo, OTCYTCTBHEM JIOTUYHOCTH U
MOCJIEIOBATEILHOCTH;I0MYCKAIOTCSl CEPhE3HbIE OIIMOKM B COJAEPNKAHUU OTBETA;
HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKH U3y4yaeMoOi 001acTH.

CocraBurenp N.A. CynpyHoBa

(mmoamuce)

« » 20 T.
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MeToauueckue MaTepuaJibl, ONpeaesolnue nMpoueIypbl OLeHUBAHUSA
3HAHUI, yMEHUH, HABBIKOB U (/M) ONbITA 1T IbHOCTH, XapPAKTePHU3YIOIIHUX
3Tanbl GOPMHUPOBAHUSA KOMIICTCHUMH

IIpumepHoe conepkaHne METOAUYECKUX PEKOMEH AN,
onpeneJsOIUX NPoLeayPbl OLEHNBAHUSA Pe3yJIbTATOB
OCBOCHUAIMCIUILIMHBIIIpOMBbIIITIEeHHASI MUKPOOHOJIOTUS 1 OMOTEXHOJIOTUS

Texymas arrecranusi odyyarommxes. Texkymias arrectainys 00y4aromuxcs
1o qucturuinae «[IpombliieHHas MUKPOOHOJIOTUS U OMOTEXHOIOTHUS MPOBOJUTCS
B COOTBETCTBUM C JIOKaJIbHBIMM HOpPMaTUBHbIMU akTamu [IBOY wu sBisercs
oOs3atenpHOM. Tekymass  arrectaumsg 1o jaucuuiuiiHe  «IIpombliuieHHas
MUKpPOOHOJIOTUS W OHMOTEXHOJOTHsS» MPOBOAUTCA B (OpME KOHTPOJIBHBIX
MEpPONPUATUI (3auyumsvl ONOPHO20 KOHCHEKMA,0meemo8 HA 0NPOCHl KOJIOKEUYMA,
0QopMIIeHUs 8bINOTHEHHO20 NPAKMUYECKO20 3AHAMUSL N0 Kelc-3adade U N0020MmOoGKe
OUCKYCCUOHHOU meMbl) TIO OICHUBAHUIO (PAKTHUECKUX PEe3yJIbTaTOB OOYy4eHUs
00YyYaroIMXCs U OCYIIECTBIISIETCS BEIYIIIUM TPEIo/IaBaTeIeM.

OObeKkTaMH OIIECHUBAHUS BBICTYTAIOT:

— yuyeOHasi JUCUUIUIMHA (AKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS] Pa3IMUHBIX BHUJIOB 3aJlaHUM, MOCEIIAEMOCTh BCEX BHJIOB 3aHSITHM IO
aTTeCTyeMOU AUCIHILINHE);

— CTENEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;

— YpPOBEHb OBJIQJICHUSI MPAKTUYECKUMU YMEHUSIMU M HaBBIKAMH MO BCEM
BUJaM y4eOHOI paboThl;

— Ppe3yJbTaThl CAMOCTOSITENILHON PaOOTHI.

[To xaxmomy OOBEKTY JHaeTcs XapaKTepPUCTHUKA MPOLEAYp OICHUBAHUS B
MIPUBSI3KE K UCTIOJIH3yEMbIM OLICHOYHBIM CPEJICTBAM.

IIpome:kyTounasi arrectanus odydarwimxes. [Ipomexyrounas arrectamus
oOydaromuxcsi 1o  guciumuiiHe  «lIpoMblliieHHas ~ MUKPOOMOJIOTHST U
OMOTEXHOJIOTHS» TPOBOJUTCS B COOTBETCTBUM C JIOKAJBLHBIMH HOPMATHUBHBIMU
aktamu JIBOVY u siBnsiercs o0s13aTenbHOM. B 3aBUCHMOCTH OT BUIa TPOMEXKYTOYHOTO
KOHTPOJISl 110 JUCIUIUTMHE ¥ (OPMBI €r0 OpraHU3aliy HUCIIOIB30BaHbl PA3IMUHBIC
KPUTEPUU OLICHKY 3HAHWM, YMEHUN U HABBIKOB.

[IpomexxyTouHast ~ aTrecTtanusi MNPEAYyCMOTPEHAa MO JAWCIUILUIMHE B BUJE
IK3aMeHa, B YCTHOU (popMe C UCTIOB30BaHUEM YCTHOTO Omnpoca B (h)opMe OTBETOB Ha
BOMPOCHI 3K3aMEHAIMOHHOT0 OMIIeTa U YCTHOTO orpoca B popme codece10BaHMsI.

JlaeTcs KpaTkash XapaKTepUCTHKA IMPOLEAYpbl HNPUMEHEHHUS HCIIOIb3yEMOIO
OLICHOYHOT'O CPEJICTBA.
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