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AHHOTALIMA
y4eOHO-METOIMYECKOr0 KOMIUIEKCA TUCLMILIHBI
«IIpoMeInieHHass MUKpPOOUOJIOTHSI K OMOTEXHOIOT U
Hanpagnenune noarorosku: 19.03.01 «buorexnonorus»
Oo6pazoBaTenpHas nporpamma: «IlumeBas OMOTEXHOTOTHSDY

Y4eOHO-METOMMYECKH  KOMIUIEKC  AUCHUIUIMHBI  «lIpoMbInuieHHas
MUKpPOOHOJIOTUS U OMOTEXHOJIOTUs» pa3paboTaH A CTyJeHTOB 1 U 2 Kypca 1o
Hanpasienuto 19.03.01 «buorexHonorus» mnpodusnb noaroroBku «lluiesas
OMOTEXHOJIOTHS» B COOTBETCTBUE C TPEOOBAHMSIMHU OOpPa30BaTEILHOIO CTaHAApTa
0 JIAaHHOMY HarpaBJICHUIO.

JucrumnHa «[IpombleHHas MUKpOOHOIOTHS 1 OMOTEXHOJIOTHS» BXOIUT B
6a3oByrogacTh yueOHoro miana b1.5.08.03.

OOwast TpyZAOEMKOCTh OCBOEHHUSI JUCHMIUIMHBI cocTaBisieT 360  yacos.
Y4yeOHbIM IJIAaHOM NPEAYCMOTPEHBbI JIEKIMOHHBIE 3aHsATUsS ( 94 4acom),
nabopatopubie 3aHatus (90  wyacoB), mpaktuueckue 3aHsATHA (/2 4acoB),
camocTosTeNbHas padoTa ctynenta (90  gacoB). JlucrumimHa peanu3yercs Ha
_Iu2 «xypceB 2,3,4 cemecTpe.

Coneprkanve JUCITUTUTMHBI OXBATHIBACT CIACAYIOIIMA KPYT BOTIPOCOB:

1) u3yueHrue OCHOB TPOMBIIUICHHON MHKPOOHOJOTHU M OHOTEXHOJIOTHH,
3aKOHOMEPHOCTEH, JIeXalluX B  OCHOBE  TEXHOJOTMYECKHMX  IMPOIIECCOB
OMOTEXHOJIOTHH;

2) U3y4eHUEe JICUCTBYIOUIMX OHMOTEXHOJOTMYECKUX IPOU3BOJACTB, UX
TEXHUYECKOE OCHAIICHUE, pa3MeIleHUE TEXHOJIOTUYECKOTr0 000pyI0BaHMUS,

3) 03HaKOMJICHHE C OCHOBHBIMH 3TallaMy TPOMBINUICHHOTO MPOU3BOJICTBA U C
yIpaBJICHUEM OCHOBHBIX CTaIUi ACUCTBYIOINX OMOTEXHOJIOTHUECKUX MPOU3BO/ICTB;

4) 03HAKOMJIEHHE C ONTUMAJIBHBIMH M PAllMOHAILHBIMUA TEXHOJOTHYECKUMHU
CXeMaMu;

5) u3yueHne Hay4YHO-TEXHHYECKOW HH(OpMAIMKA IO BOMPOCAM pPa3BUTHS
HOBBIX HAMPABJICHUH B MTPOMBITIICHHOW OMOTEXHOJIOTHH,

6) nzydeHne 00bEKTOB OMOTEXHOJIOTUU M X OMOTEXHOJOTHUYESCKUX (DYHKITUH.



Jucuumnuaa «OOmas Ouonoruss M MHUKPOOMOJIOTHS»  JIOTMYECKH U
COJEp)KATENIbHO CBf3aHa C TaKUMHM Kypcamu, Kak «OOmas Ouosorus u
MUKpOOHONIOTUs», «O0I1ast 1 yacTHasi OMOTEXHOIOTH», «BHOTEeXHOIOTHS PHIOBI U
MOpENpPOAYKTOB», «DBHOTEXHOJOrMs MOJOKAa U  MOJIOYHBIX IPOJYKTOBY,
«buoTexXHONOTUST Msica M MSACHBIX MPOIYKTOB», «MHUKPOOHONOTHS TMHIIEBBIX
IIPOU3BOJICTBY.

JucuuninuHa HampaBieHa Ha  (OpMUPOBaHHE  OOILIEKYJIBTYpHBIX U
po(hecCHOHATBHBIX KOMIICTSHIIUH.

Y4eOHO-METOANYECKUN KOMIUIEKC BKJIIOYAET B ceOsl:

— pabouyro nmporpaMmy y4eOHON TUCHUTIINHEI;

— y4eOHO-METOAUYECKOe  OOECIEUCHHE  CaMOCTOSITeIbHOH  paboThI
oOyuaronmuxcs (mpuinoxenue 1);

— (OHJI OLICHOYHBIX CPEACTB (IIPUIOKEHHUE 2).
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o O.M. Con i JLA. TexyTtheBa
(moanuck) (®HO0) (o ITTHCh) (1.0. damumnmst)

«3»  HosOps 2022 .
PyxoBoautens OI1
S, B.A Jlax
(moamice) (OUO0)

PABOYAS ITIPOIT'PAMMA YYEFHOM JUCHUTIIJIUHBI (PITY )
«IIpoMblinLTeHHASI MUKPOOHOJI0THS M OMOTEXHOJIOTHSD)
Hamnpasnenue noarorosku 19.03.01 buorexnomnorus

[Tpoduns «IlumeBas OHOTEXHOIOTHD
®opMa NOATOTOBKH OYHAS

Kypc 1,2 cemectp 2,3,4

JeKnuu 54 ygac.

MPAKTUYECKHE 3aHATUS 72 Yac

BCEro ayJIMTOPHBIX 4acOB Harpy3ku: 216 yac.
camocrosTenbHas padora: 90 gac.
pedepaTuBHBIC PaOOTHI

KOHTPOJIbHBIE paOOTHI

3a4eT - 2 ceMecTp

sK3aMeH — 3,4 ceMecTp

Pabouas nporpamma coctaBjieHa B COOTBETCTBUU C TPEOOBaHUAMU 00pa30BaTEILHOTO
CTaHJapTa CaMOCTOSITENbHO ycTaHaBauBaeMoro /IBAOY, yTBepk1IeHHOr0 IPpUKa30M peKTopa OT
22.03.2017 Ne113-485

Pabouas mporpamma oOcy>kaeHa Ha 3aceiaHuu JlenapTaMeHTa NUIIEBbIX HAYK U TEXHOJIOTHIA,
npotokoia Ne 1 or« 3 » 10 2022 .

Hupekrop [lenapramenTa T.A. Epmiosa

BnanusocTok
2022



OO0opoTHas cTOpoHa THTYJILHOTO JucTa PITY /|

|. Padouasi nporpamMmma nepecMoTpeHa Ha 3aCeJaHUN ﬂenapTaMeHTa NUIIEBBIX HAYK U TEeXHOJIOTHi:

[IpoTokoi oT « » 20 1. Ne

Hupextop JenapramenTa

(moamucp) (1.0. ®amumwist)

I1. PaGouasi mporpamMma nepecMoTpeHa Ha 3acefanun JenapramMeHTa NuieBbIX HAYK H TE€XHOJIOTHIA:

IIpoTokon oT « » 200 1. Ne

Hupextop JenapramenTa
(moamucs) (1.0. ®amumnus)




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.

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

—0own 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;
6



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 ASV,
2017. — 192 c. — Access mode: http://www.iprbookshop.ru/71282.html — ABS
«IPRbooks»

2. Kucnenxo, B. H. Mukpobuonorus. [Ipaktukym : yue6HOe mocobue / B.H.
Kucnenko. — Mocksa : UH®OPA-M, 2021. — 239 c¢. — (Briciiee oOpazoBaHue:
bakanaBpuat). — DOI 10.12737/1016621. - ISBN 978-5-16-015071-0. - Tekcr :
anextpoHHbId. - URL: https://znanium.com/catalog/product/1505323

3. Krieger, O. V. Organization of biotechnological production [Electronic
resource]: textbook / O. V. Krieger, S. A. Ivanova. — 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

5. Lukanin, A.V. Engineering biotechnology: processes and apparatus of

microbiological production: Textbook / A. V. Lukanin. — M.: research center
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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

AHHOTALIUS

Hucuumumuaa  b1.5.08.03  «IIpombinieHHass ~ MHUKpOOHMOJOTHS U
OMOTEXHOJIOTHS) BKJIIOYEHA B COCTAaB 0a30BOM 4yacTU OOs3aTEIBHBIX JUCIUILIIMH
oOpa3oBaTesbHON TporpaMMbl OakanaBpuara mno mnpoduio «OO0mas OHoJorus U
MHUKPOOHOJIOTHs HarpasieHus moarotorku 19.03.01 buotexnonorus

OO0mas TpPyJIOEMKOCTh OCBOCHHS JUCHUMIUIMHBI COCTaBIIsIET 4 3a4eTHBIX
equauI], 360 yacoB. YueOHBIM TUIAHOM MPEAYCMOTPEHBI JICKITMOHHBIC 3aHATUS (54
yacoB), 1aboparopusbie 3auaTus (90 gacoB), mpakTuyeckue 3auaTus (ceMuHapsl) (72
9acoB), caMoCTosTeIbHas padota oOydaromuxcs (90 yaca), KOHTPOJIL — 27 YacoB.
Jlucrumuinaa peanusyercs Ha 1,2 kypcee B 2,3,4 cemecTpe.

OcBoeHHE AUCIUIUIMHBI OCYIIECTBISIETCS MapajuleIbHO M TECHO CBSI3aHO C
U3y4eHHeM TUCHUIUINH: «O0111as OM0I0Tusl U MUKPOOHOIOTHs», «O0111ast M yacTHas
ouoTexHosoTUs», «broTexHOMOTHST PBIOBI U MOPEMPOIYKTOBY», «BHOTEXHOIOTHS
MOJIOKA U MOJIOYHBIX MPOJIYKTOBY, « BHOTEXHONOTHUS Msica U MSICHBIX MPOIYKTOBY,
«MHUKpOOHOIOTHS TTUIIEBBIX TPOU3BOICTBY H JP.

Orenka pe3yabTaToOB OOYUCHHUS: IK3aMEH.

Hean:

(opMUpOBaHHE U Pa3BUTHE OOILEKYJIbTYPHBIX, OOIIENPOPECCUOHANBHBIX U
po(eCCHOHANIBHBIX ~ KOMIETECHIIUNA, HEOOXOAUMBIX i1 MpodeCCHOHATBHON
JESITEIbHOCTUB 00JaCTU MPOMBINIJICHHOWM MHUKPOOHMOJIOTUU U OMOTEXHOJIOTHUHUIIO
OpraHU3aIK U BHEJPEHUIO TEXHOJOTHUB cpepe MUIIEBBIX MPOU3BOJICTB.

3apaumn:

7) U3ydeHUe OCHOB MPOMBIINIICHHOH MHKPOOHOJOTHH M OHWOTEXHOJIOTHH,
3aKOHOMEPHOCTEH, JIeKAlUX B OCHOBE TEXHOJOTHYECKMX  TPOIECCOB
OMOTEXHOJIOTHH;

8) u3yueHne JACHUCTBYIONUX OHMOTEXHOJOTHYECKUX TMPOU3BOJCTB, HX
TEXHUYECKOE OCHAIICHUE, pa3MeIleHUE TEXHOJIOTUYECKOTr0 000pyI0BaHMUS,

9) 03HaKOMIICHHE C OCHOBHBIMH 3TallaMH MPOMBIIIICHHOTO ITPOM3BOJICTBA U C
YIPaBIEHUEM OCHOBHBIX CTAaJIUH JIEHCTBYIONIMX OMOTEXHOJIOTUIECKUX TIPOU3BOJICTB;

10) o3HaKOMIICHHE C ONTUMAJIbHBIMU u paluroHaIbHBIMU
TEXHOJIOTHYECKIMH CXEMaMH,

11) wu3yuYeHHe HAYYHO-TEXHUYECKOW MH(POPMAIIMHU TI0 BOMPOCAM Pa3BUTHS
HOBBIX HAMPABJICHUM B TPOMBITINIEHHOW OMOTEXHOJIOTHH,

12) wusyueHne OOBEKTOB OHMOTEXHOJOTHM W HX OHOTEXHOJIOTMYECKUX

byHKIUH.



JIJig ycrienHoro u3y4eHust TuCcUUIUIMHbI «l [poMbllieHHass MUKPOOUOJIOTHS U
OMOTEXHOJIOTHS» y OOYYaIOIMUXCsl JTOJDKHBI OBITh COPMHUPOBAHBI  CIICAYOIIHAE
NpeIBapUTEIIbHbBIC 3HAHUS U YMECHUS:

— OCHOBBI ~ OWOJIOTMH, OHOXUMHUYECKHE  XapPaKTEPUCTUKH  OCHOBHBIX
CYOKJIETOUYHBIX KOMIIOHEHTOB, OCHOBHBIE 3aKOHOMEPHOCTH OMOJIOTUU Pa3MHOKEHUS
YKUBOTHBIX U PACTCHUIA;

— mpeAcTaBieHMe O  (QyHIAMEHTANBHBIX  NPUHLMIAX HW  YPOBHAX
OMOJIOTUYECKON OpraHM3alliU, PErYJSITOPHBIX MEXaHW3Max, JEHCTBYIOLIMX Ha
KaX/IOM YPOBHE;

— TPEACTaBJICHUE O CTPYKTYpPE reHa, MyTareHes3e, O MPUHIIUIAX TeHETHUECKOM
WMH)KEHEPUH, O T'€HETUKE MOMYJSILMA M 3BOJIOLUOHHOW T'€HETHKE, I€HETHUYECKUX
OCHOBAaX U METOJIaX CEIEKIUH;

— TIOCJIEACTBUN aHTPONOTEHHBIX BO3AEUCTBUI Ha Onochepy, IKOJIOrnYecKre
IPUHIUIIBI PAlMOHATIBHOTO MPUPOIOIOIb30BAHUS

— O COBPEMEHHOM (PU3NUECKON KapTHUHE MUPA, POCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOSHHH BEIUIECTBA /IS MOHUMAHUSA OKPYXKAIOIIEr0 MHpa U
SIBJICHUM ITPUPOJIBI

B pesynbraTe n3yueHus JaHHOW AUCHUTUIMHBI Y 00yJaromuxcs GopMHUPYIOTCs

CIIeyIoIe  OOIICKYJIbTYpHBIe/O0IIenpodeccuonanbtbie/ PO eCcCHOHAIBHBIC

KOMIICTCHILINIH.

Koa u popmyaupoBka
A (popmy.aup Jransl popMUpPOBaAHUSA KOMIIETEHIIUH

KOMIIETCHIIM U
OK-5 3HaeT | —COBpPEMEHHBIE METOABI M TEXHOJOTUH (B TOM
CIIOCOOHOCTD MCIOB30BATh yuciae UWH()OpPMAIMOHHBIE) pa3BUTHUA  HOBBIX
COBpPEMEHHBIE METOABI U HaIpaBJIeHUH B IPOMBIIIIEHHONW OMOTEXHOJIOTHH,
TEXHOJOTHH (B TOM YHCIE —3Ha4YEHHE u poJib uH(popManuu u
UH(OPMAITMOHHBIC) B WH(QOPMAIIMOHHBIX TEXHOJIOTHH B  Pa3BUTHH
npodeCCHOHATBHON COBPEMEHHOTO OO0IIeCTBA HU IKOHOMHYECKUX
NEeITeILHOCTH 3HaHWH, CIOCOOBI MPUMEHEHUSI HHPOPMAITHOHHO-

KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B
HpOMLIHJHCHHOI‘;I 6I/IOTCXHOHOFI/II/I;

—HOpsAAOK BBOAA U PCAAKTUPOBAHUA I/IH(I)OpMaI_[I/II/I
B CUCTEMC aBTOMAaTHU3alll1

Ymeer — MCIIOJIb30BaTh COBPEMCHHBIC METOJbI "
TEXHOJOTHH (B TOM 4HClle HHPOPMAIOHHBIE) B
MIPOMBINIJIEHHON OMOTEXHOJIOTHH;

— [I0JIb30BAThCS IPOrPAaMMHBIM 00€CIIEeYeHUEM IS
penieHus mpoeCcCUOHABHBIX 3a/1a4;
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—HUCIIOJIb30BaTh CEPBUCHI M HH(POPMALMOHHBIC

pecypchl
OMOTEXHOJIOTUH

cetu lHTEepHeT B IPOMBILNUICHHON

Bnaneer

—COBPEMCHHBIMU METOAAMH M TCXHOJOIUsSIMH (B

TOM 4yHUCIIe UH()OPMAIIMOHHBIMN) B
MPOMBIIIICHHON OMOTEXHOJIOTHH,

—OCHOBHBIMHU METOJIaMH, CII0CO0aMU U CPEICTBAMU
IOy YEHUS, XpaHECHMUH, nepepadoTKu

nH(pOpMaLIUK; HaBBIKAMH PA0OTHI C KOMIIBIOTEPOM

KaK CpeZICTBOM yIpaBJeHHs HHPpOpMaIiei

OIIK-2

CIOCOOHOCTh ¥ TOTOBHOCTh
UCIIOJIB30BaTh ~ OCHOBHBIC
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCHUITIINH B
npodecCuOHAIbHON
ACATCIIBHOCTH, IIPUMCHATH
METOAbI MATEMATHUYCCKOI'O
aHaM3a U MOJCITUPOBAHHUS,
TEOPETUYECKOTO u
AKCIIEPUMEHTAIHLHOTO

HUCCICO0OBaHUA

3Haer

bopmynsl U
JHCLHIUIAH B
METO/IbI

—OCHOBHBIC  ITOHSTHS, 3aKOHBI
€CTECTBEHHOHAYYHBIX
PO ECCUOHAIBHONW  JCSITCIIBHOCTH,
MaTeMaTHYeCKOro aHajiu3a M MOJACIUPOBAHUA,
TEOPETHYECKOTO u AKCIICPUMEHTAIBHOTO
HCCIIEIOBAHUS;
—OHMOTEXHOJIOTUYECKUE AaCTICKThI, HCIOJIb3yEeMbIC
BOMOTEXHOJIOTHH,

OMOTEXHOJIOTHHU 5
byHKIMH,
KyJIbTUBHUPOBAHUS KJIETOK;

—CYHIIHOCTb MCTOIOB MOJ'IGKy.]'ISIpHOﬁ T€HETUKU,

—00BEKTHI ux

OHMOTEXHOJIOTHYECKHUE IMPUHIHUIIBL

—OTaIlbl BBIACIICHUA LICJICBBIX TPOAYKTOB

YMeer

—IMPOBOJIUTH IKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS U
WCTIBITAHHS 110 33]aHHOM METOJIUKE, TI0JIh30BATHCS
MaTeMaTH4eCKOn 00paboTKoit
IKCIIEPUMEHTAJIBHBIX JaHHBIX;

—I0JIb30BaThCS SI3BIKOM MOJIEKYJIAPHOMN

OHMOTEXHOJIOTHH,

—BBIOUPATH OMOJIOTUYECKHE OOBEKTHI

Bnaneer

—METOJaMH W TPHUHIMIIAMHA COBEPIICHCTBOBAHUS
MIPOMBIIIITICHHON MUKPOOHOIIOTUN 51
OHMOTEXHOJIOTHH;

—OCHOBHBIMH  3aKOHAMH  €CTECTBEHHOHAYYHBIX
JTUCITUIUIAH B MIPOMBITIUIEHHON MUKPOOHOJIOTHH U
OMOTEXHOJIOTHHM, METOJaMH MaTeMaTHUECKOrO
aHaJIM3a W MOJICIIMPOBAHMS, TCOPETHUECKOTO H
IKCIIEPUMEHTAILHOTO UCCIIeIOBAHUS

OIIK-3

CIIOCOOHOCTH HCIIOJIB30BaTh
3HaHUSIT O COBPEMEHHOU
buznyeckoil kKapTUHE MUPA,
MIPOCTPAHCTBEHHO-

3Haer

—KOHUEMIUN CTPOCHHUSI BEIIECTBA;
—OCHOBHBIE HarpaBJICHUS u
MPOOIeMaTHKYCOBPEMEHHBIX MpeACTaBICHUIN
POCCHICKHX M3apyOeKHBIX YICHBIX O (Pr3nUeCKOn
KapTUHEMHpa MW CTPOCHUM  BelIecTBa IS
MOHUMAaHUSIOKPYKAIOIIEr0 MHpa U SBJIECHUN
MIPUPOJIBI
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BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUHM BeEIleCTBa JUIs
MOHUMAHHUS OKPYKAIOIIero
MUpa U SBJICHUI PUPOIBI

Ymeer

—OTJIMYaTh HAay4YHOE I[I03HAHUE OTHEHAYYHOIO;
MPUMEHSTh 3HAHUS (PU3MUYECKUX U XUMHYECKHX
3aKOHOB Ul ONMCAHUSA €CTECTBEHHOHAy4HOU
KapTUHBI MUDA;

—JlaBaTh IPAKTUYECKYI0 OLIEHKY COBPEMEHHOMU
¢u3nueckoii  KapTMHE MHpa Ha  OCHOBE
OIIpeEeIEHHBIX IIOJIO’KEHUSAX TEeopun
CTpOCHHSIBEIIECTBA

Bnaneer

—HaBbIKAMHM  aHaJli3a [PHUPOIHBIXSBICHHA U
MPOIECCOB € MOMOINBIONPEACTABICHHH O
€CTeCTBCHHOHAYYHOH KapTHHEMHPA,
—CIIOCOOHOCTBIO HCIONB30BaTh  3HAHUSA 0
COBPEMEHHOM  (PM3MUYCCKOW  KapTHHE  MHpa,
HpOCTpaHCTBeHHO'BpeMCHHI)IX 3aKOHOM€pHOCT$[X,
CTPOEHUU BELIECTBA JUIS [TOHUMAaHHS
OKPY’KaIOIIer0 MUPA U ABJICHUI IPUPOIBI

BI1aaACHHUC
METOAaMHU H
IMPOBCACHU

OCHOBHBIMH
npueMamMu

BKCHepHMeHTaJII)HI)IX
HCCIENOBAaHUM B  CBOeH
npoQeCCHOHAILHON

oOactu

3Haer

—OCHOBHEIE HaIpaBJICHUS pa3BUTHUS
OMOTEXHOJIOTUM W COBPEMEHHBIE JOCTHXKCHHS
OMOJOTMYECKMX HAyK ©  OHMOMEIUIIUHCKUX
TEXHOJIOTHIA;
—TpaAullMOHHbIC
OCHOBHEIC
MPOIIECCOB;
—CII0CO0BI OMOCHMHTE3a OCHOBHBEIX OMOJOTHYECKHU
aKTHBHEBIX BEIICCTB;
—OCHOBHBIC METObI
AKCTIEPUMEHTATBHBIX
IIPOMBILLTICHHOU
OMOTEXHOJIOTHU

MI/IKpO6HBIe TCXHOJIOTHH u
OTallbl OHMOTEXHOJIOTHYECKUX

U TIpUEMBl TPOBEICHUSA
HcCclIeOBaHUN B
MUKPOOHOJIOTUN "

YMeer

—MpPUMEHATh (PyHIAMEHTAIbHbIE TEOPETHYECKHE
3HaHWUS JUISI  PEIICHHS] TMPAKTUYSCKUX —3a1a4
BOOIIACTH MUKPOOHOA OMOTEXHOIOTHHH
MIPOBOIUTH WCCIIC/IOBAHHUS 1o
COBEpIIICHCTBOBAHUIO OMOTEXHOIOTHYECKOTO
mporecca,

—MPOBOJIUTH IKCTIEPUMEHTAIILHBIE UCCIIEIOBAaHUS B
MTPOMBIIIIIICHHON MUKPOOHOJIOTHH u
OMOTEXHOJIOTHH

Bnaneer

—crocobamu MOJIy4YCHHUA MPOAYLUCHTOB IIOJIC3HBIX
BCIIIECTB, HN3YyUYCHUA nux (1)1/131/10.]'101"0'
6I/IOXI/IMI/IquKI/IXXapaKTCpI/ICTI/IK

—OCHOBHBIMU METOJaMHU U IIpHE€MaMU IPOBCIACHUSA

IKCIEPUMEHTATBHBIX HCCIIEIOBAHUI B
MIPOMBIIIICHHOMN MHUKPOOHOIOTHH u
OHMOTEXHOJIOTHH,

—HaBbIKAaMHM  TUITAHUPOBAHHUS W  BBIIOJHEHUS
IKCIEPUMEHTATBHBIX 3a71a4 1o
MOJYYCHHIONETIEBBIX  MPOAYKTOB,  H3YUYCHHIO

3aKOHOMEPHOCTEH W YCIOBHM HUX OHOCUHTE3a,
ONTUMU3AINK OHoIpoIecca
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JUis popMUpOBaHUS BbIILIEYKAa3aHHBIX KOMIIETEHIUI B paMKaX JUCLHUIUIMHBI
«IIpompblnieHHast MUKPOOHOJIOTHS U OMOTEXHOJIOTHS» MPUMEHSIOTCS CIIEIYIOIINe
METO/IbI AKTUBHOTO/MHTEPAKTUBHOTO OOYYEHHUS: CEMHHApPhl B BHUIE «KPYIJIBIX

CTOJIOB» ;INCKYCCHAI, HpO6J’ICMHBII>i MCTO, OJOKCIICPUMCHTAJIBHBIC IIPAKTHUYCCKUC
3aHATHUA.
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|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOMN YACTH
KYPCA
(rexkuuonHbIe 3aHATHA (36 YacoB))

Paznen 1. HayuHbie 0CHOBBI NPOMBINLJIEHHOM MUKPOOHO0JI0THH (6 YacoB).

Tema 1.McTopusnpomsiniieHHoONMuKpooronoruu(0,S yaca).

— XPOHOJIOTMYECKUE ATAIbl PA3BUTHUSI MUKPOOUOIOTUH JIs1 OMOTEXHOJIOTHUH.

— IlpenMer MpOMBIIUIEHHOW OMOTEXHOJIOTHH.

Tema 2. O6mias xapaktepuctuka MmukpoopranuzMon(0,5 yaca).

— AyKapHOThI (BUPYCHI U BEPOUbI).

— IIpokapuoTsl (6akTepun).

— Oykapuotbl (TpuOBI, BOJOPOCIH, TMPOCTEHININE, BBICHIUE PACTCHUS,
JKUBOTHBIC).

— MEpMEHTHI.

— bHOIOTMYeCcKr aKTUBHBIE XUMHUUYECKUE BEILIECTBA.

— KynbTypbl 5yKapuOTHUYECKUX KJIETOK.

Tema 3.OCHOBHBICTIPUHITUTIBIPETYJISIIMUMETA00JTM3MAUCKOPOCTH
poctamukpoopranu3zMoB(0,5 yaca).

— OCHOBHBIE TOHATHS.

— Perynsimus Ha ypoBHE OMOCHHTE3a OCIIKOB.

— Perynsiius akTHBHOCTH TOTOBBIX OEJTKOBBIX MTOCPEIHUKOB.

— Perynsius nHTErpanbHbIX MEMOPAHHBIX MTPOIIECCOB Y MUKPOOPTaHU3MOB.

— B3aumMojelcTBue  pEeryjsiTOPHbIX ~ MEXAaHU3MOB TIPU  yHpPaBJICHUU
CKOPOCTBIO pOCTa MUKPOOPTaHU3MOB.

Tema 4.Cenexkuuss MHUKPOOPTAaHM3MOB — TMPOAYLEHTOB MPAaKTHUYECKU
BakHbIXBelIecTB(1 yac).

— BpI1060p UCXOAHOTO MUKPOOPTaHU3MA JJISI CETIEKITHH.

ITonroroBka HCXOAHOIO MITAMMA K CEJIEKIIMOHHOMN padoTe.
— IlomyyeHne MyTaHTOB.

MeTtop1 0TOOpa MYyTaHTOB C MOBBIILIEHHBIM YPOBHEM MPOAYKIIUH.

— Meron nosrydyeHusi FTeHETUYECKUX PEKOMOUHATOB.

Tema S.Mcnonp3oBaHHE TE€HETUYECKOW WHXKEHEPUM Ui IOJy4EeHUS
MPAKTUYECKHU MOJE3HBIX IITAMMOB MUKpooprannu3MoB(1 1ac).

— Ilonydenue GenkoB yenoBeKa U KUBOTHBIX.

— KoHcTpynpoBaHue WITaMMOB NPOAYLEHTOB IMEPBUYHBIX WM BTOPUYHBIX
MeTabOoIHUTOB.

Tema 6. KynsTuBrupoBanue mukpoopranuzMon(0,5 gaca).
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— Ilepuonuyeckoe KyJIbTUBHUPOBAHHE — HAYaJo U3Yy4YeHUS
MHUKpPOOHOJIOTHYECKOTO0 CUHTE3A.

— HenpepbiBHOE KYJIBTUBUPOBAHUE MUKPOOPTAHU3MOB.

— KonuuecTtBeHHbIE XapaKTEPUCTUKA MUKPOOPTaHU3MOB.

— YnpasnsgeMoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Tema 7.ArpanusanpukyIbTUBUPOBaHUH MHUKpooprann3Mos(0,S yaca).

— BiusHue KOHIIEHTpalUW PacTBOPEHHOTO B Cpele KUCIOpoJa Ha POCT
MHUKPOOPTaHU3MOB.

— Tpancmoptr kuciopoja U3 BO3AyXa B KYJIbTypaJlbHYIO Ccpeay U K
MUKPOOPTaHU3MAaM.

— MaremaTtndeckoe omnucaHue aOcopOIMU KHCIOopoJa B TEPUOAHUYECKHU
JIEUCTBYIOIIEM armapare npy KyJIbTUBUPOBAHUU MUKPOOPTAaHU3MOB.

— AOcopOuusi KUCIOpoJa B MEPUOAUMYECKU JCHCTBYIOIIEM ammapare 0e3
MUKPOOPTaHU3MOB.

— AOcopbmust KHCIIOpoJa B MEPUOAMYECKH JEHCTBYIOIIEM amnmnapare npu
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

— AOcopOuus  KHUCIOpOJa B HEMPEPBHIBHO JEHCTBYIOIIEM amnmapare s
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 8.Xpanenune mukpooprannzmos(0,S gaca).

— Ilepuognueckue nepeceBsl (MU «CYyOKYJIbTUBUPOBAHKE ).

— XpaHEeHHEe MUKPOOPTAaHN3MOB IPU HU3KUX U YIBTPAHU3KHUX TEMITepaTypax.

— JInodunuzanus.

— XpaHeHHe MUKPOOPTAHU3MOB B BBICYIIIEHHOM COCTOSHUHU.

— XpaHeHHe Mo MUHEPATbHBIM MaCIIOM.

— XpaHeHHEe OTACIBbHBIX TPYIII MUKPOOPTAHU3MOB.

— OmnpeneneHue KU3HECITOCOOHOCTH KYJIBTYP.

Tema 9.bakrepuodarn B MukpoOuosorudeckoit mpomsbiimiearnoctr (0,5
yaca).

— Mmuoroo6pa3sue u o0111Me cBoMicTBa 6aKTeprnodaros.

— Ilomananue haroB Ha MPOU3BOJICTBO.

— OCHOBHBIE CTaJMM PA3BUTUS M TPOCTEHIINE METOIbI HCCICIOBAHUS
0akTeprodaros.

— Oco0eHHOCTH Pa3BUTHS YMEPEHHBIX (aroB (JIN30TEHU3AINHI U UHIYKITHH ).

— HocurenbctBo (MCEBAOIM3OreHUs1) M MHQPEKLIUS KIETOK MEPMAHEHTHO
pasuBatomumucs paramu ([1PD-undexnms).

— IIpocTsie ciocoObl naeHTUGUKAIIMA OakTeprodaros.

— Jedextupie ¢aru. IloHATHE O CYIIECTBEHHBIX M HECYIIECTBEHHBIX
(106aBOYHBIX) TEHAX.
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— [lpunnuns! U MeToAb! KIaccuukanuu 0akTepruodaros.

— ®arossiit npoduns 3aBona (PII3).

— Mexanu3mbl (aroycToiunBOCTH OAKTEpUil U CIOCOOBI MPEIOTBPALLICHUS
(harom3ucoB.

— Bbaktepuodaru B reHEeTUKE U CEJIEKIIUU MPOMBIILIEHHBIX TPOIYIIEHTOB.

— OO6mebunosiornyeckast 3HauMMOCTh UCCIIEI0BaHUs OakTeproQaros.

Tema 10.
NMMoOMIM30BaHHBICKIETKUMUKpOOpranu3Mosunxnpumenenne(0,S yaca).

— MeTtoapl UMMOOUIN3ALIUY KJIIETOK MUKPOOPTaHU3MOB.

— OCo0EHHOCTH >KMBBIX UMMOOMIIN30BAaHHBIX KJIETOK MUKPOOPTaHU3MOB.

Pa3nen 2. [lonyyenne 0MOJIOTMYECKH AKTUBHBIX BElIECTB M OTAEJbHBIX
KOMIIOHEHTOB MUKPOOHBIX KJIETOK (6 4acoB).

Tema 1. Aatubuotuku (1 gac).

— OOpa3oBaHyie aHTHOMOTUKOB B MMPOMBIIIJICHHBIX YCIOBHUSAX.

— IlyTu noBeIeHnst OMOCUHTE3a AHTUOMOTHUKOB MUKPOOPTaHU3MAMH.

— JIByx(a3HbIif XapakTep pa3BUTHS MPOIYIICHTOB aHTHONOTHKOB.

— JlaGopaTopHbIi perJamMeHT.

[TpombllIUIEHHOE TTOJTyYeHHEe aHTHOUOTHUKOB.

— [IpoMBIIIITEHHBIN METOT TTOJTYICHUS TIOTYCUHTETHIECKUX aHTHOUOTHKOB.

— Tlotepst cocOOHOCTH MUKPOOPTAHU3MOB K 00pa30BaHUIO0 aHTUOMOTHUKOB B
MIPOMBITIUICHHBIX YCIOBHSX.

— IlpumeHeHMEe aHTHONOTHKOB.

— AHTHOMOTUKM — cnequUYecKHue HWHTHOUTOPBl  psiAa  peakiuid
MeTabom3ma.

Tema 2. Buramunsi(0,5 yaca).

— Burtamun Biy (nmpomyuentst ButammuHa Bio; OuocuuTe3 BuTamuHa Bi;
¢byHkMu BuTamMuHa Bio; oydeHre u npuMeHeHne ButaMunaa Biy).

— PubodnaBun (mpoayueHThl pubodiaBuHa; OuocuHTe3 pubo(dIIaBUHA;
peaknuu, KaTtalu3upyemble (DIaBONMPOTCHIAMU; TIOJYYCHUE W TPHUMCHCHHE
pubodraBuHa).

— Oproctepud (IMPOIYLEHThl AProcTepuHa; OUOCUHTE3 HProCTEPUHA;
yCJIOBHsSI 00pa30BaHMsSl JProcTepuHa JPOXOKAMU; TMOJTyYEeHHE U TMPUMEHEHHE
ProcTeprHa).

Tema 3. Kapotunoupi(0,5 gaca).

— buocuHTe3 KapOTUHOUIOB.

— Jlokanuzauus 1 QyHKIIUU KapOTUHOUIOB.

— VYcnoBus 00pa3oBaHusl KAPOTHHOUIOB MUKPOOPTraHU3MaMH.

— IIpoayneHTsl U MPOMBIIIIEHHOE TOTYyYeHUE KapOTUHOHIOB.
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— Hcnonb30BaHne KapOTUHOUAOB B HAPOJIHOM XO3SMCTBE.

Tema 4. ['u66epenmuani(0,5 yaca).

Tema 5. Ankanmonasi(0,5 yaca).

Tema 6. AMuHokuciaoThI(1 gac).

— bHOCHHTE3 NIy TaMUHOBOM KHMCJIOTHI.

— buocuHTe3 nu3uHa.

— Perymsmus GuocuHTE3a aMUHOKHUCIIOT.

— [lomydyeHne aMHUHOKHCIOT C TMOMOIIBI0 WMMOOWJIM30BAHHBIX KJIETOK H
(bepMeHTOB.

— IlonyuyeHne ONTUYECKUX H30MEPOB AMUHOKHUCIOT IyTEM MPUMEHEHUS
alnjia3 MUKPOOPTaHU3MOB.

Tema 7. Hykneotuapi(0,5 yaca).

— Cunte3 ATO.

— CuHTe3 HUKOTUHAMUIIMHYKJICOTH/1A.

— CuHTE3 HHO3MHOBOM KHCJIOTHI.

— Cunres ryano3unnonaudocdaros.

Tema 8. ®epmentoi(0,S yaca).

— OcoOeHHocTH (GepMEHTOB MUKPOOPTaHU3MOB.

— @depMeHThl MUKPOOPTaHU3MOB, IPUMEHSIEMbIC B IPOU3BOICTBE.

— I TaMMBI-IPOYIIEHTHI U KYJIbTUBUPOBAHUE.

— Brienenue u ctabunmzanus epMEHTOB.

— Ilpumenenue hepMEHTOB MUKPOOPTAaHU3MOB.

Tema 9. JIlunuaei(0,5 yaca).

— CocraB ¥ coiepKaHu€ JIMINUI0B Y MUKPOOPTaHU3MOB.

— IIpoayleHTsl TUMUIO0B.

— buocunTe3 MUNuI0B.

— BiusiHuE yClIOBHI KyJIbTUBUPOBAHUS HAa COCTAB JIUIHJIOB.

— B03M0XXHOCTH NPOMBIIIIIEHHOTO MOTYY€HHUS JIMITUI0B.

— IlpakTrueckoe MpuMEHEHUE JIUIUIOB.

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

— Tlomucaxapubl MUTOIIIA3MBI U MEMOPAHHBIX CTPYKTYD.

— Ilonucaxapuabl KJIETOYHBIX CTEHOK.

— BHekJIeTOUHbIC MOJUCaXapUIbI.

— buocunTe3 nonmcaxapuaos.

— VYcioBus  KyJbTHBUPOBAHUS ~ MHUKPOOPTaHU3MOB M OHMOCHHTE3
MOJIMCaXapuJioB.

— IIpomblilIIeHHOE MOTYyYeHHEe MUKPOOHBIX MOJUCAXapHUIOB.
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Paznen 3. Ucnosib30BaHMe OPOKEHNH U IPYTUX MPOLECCOB MeTa00IUu3MAa
(4 vyaca).

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

— ®duzunonorus ApoXKEed U XMMU3M CIIUPTOBOTO OpOKEHUSI.

— XapakTepucTHKa APOXIKEH, MPUMEHSIEMBIX B IPOMBIIIICHHOCTH.

— Hcnonb3oBaHue Apoxiked B MPOMBIIUICHHOCTH.

— Jlpoxoku — Bo30yiuTenu MHGEKINU Ha IPOU3BOICTBE.

Tema 2. Monouynokucnoeopoxenue(0,5 yaca).

— OOmas xapakTePUCTHKA MOJIOYHOKHCIIBIX OaKTepHUH.

— Pacnpoctpanenue U B3aMMOOTHOIIICHUS C JPYTUMU MUKPOOPTaHU3MaMH.

Hcnonb30BaHrnE MOJOYHOKHUCIBIX OaKTEpUiA.

— MonouHokucIble OaKTepUH — BO30yIUTENN UH(EKIUH.

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

— OO1as xapakTepUCTUKA TPOIMTMOHOBOKHUCIBIX OAKTEPHIA.

— IIponnoHoBOKUCIBIE OAKTEPUH B MPOU3BOCTBE ChIpa U APYTUX NPOAYKTOB
MATAHUS.

— [Jpyrue o61acTi npuMeHEHUs MPOIMHMOHOBOKHUCIIBIX OaKTEpUid.

Tema 4. Auerono-06ytunoBoe 6poxenne(0,5 yaca).

— OCo00€HHOCTH alleTOHO-0YTUIIOBOTO OPOKEHHUS.

— IIpon3BOICTBEHHBIE CPEMBI.

— Tlonnepsxanue KyJabTypbl OAKTEPH U MOATOTOBKA MHOKYJISTA.

— bpoxenue.

— MuduuupoBaHue B yCIOBUAX all€TOHO-0yTHIIOBOTO OpOKEHUSI.

— Ileperonka arneToHO-0yTUIIOBOM Opa)KKu.

Tema §S. IlomyueHne ykcyca W Jpyrue acleKTbl HMCIOJIb30BAHUS
yKCYCHOKHUCTBIX OakTepuii(0,5 yaca).

— OO1as xapakTepUCTHKA YKCYCHOKHUCIBIX OAKTEPHil.

— OxwucnurenbHble TpaHC(HOPMAILIMU OPTaHUYECKUX COCTUHEHUH.

— MuxkpoOuonorudeckue Tpancpopmaiuu rnpu cuaTe3e Buramuna C.

— Ilonydenue nuOKCHALIETOHA.

— IlomyyeHne cnupTOBOro yKCyca.

— CuHTe3 nojrcaxapuaoB.

Tema 6. [Tonryuenue oprannueckux kuciort (0,5 gaca).

— IlomydeHnne opraHMyecKUX KUCIOT U3 YIIEBOAOB.

— IlonyueHue opraHM4eCKUX KUCIOT U3 H-ankaHOB.

Tema 7. Tpanchopmanusiopranndeckuxcoeannenuii(1l uac).

— IIporeccel MUKpPOOHON XHUMUM.

— Tpancdopmarus pactyiieit KyJIbTypoil B IEPUOINIECKUX YCIOBUSX.
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— Tpanchopmarus cycieH3UIMH HEPA3MHOKAIOIINXCS KIIETOK.

— Tpanchopmaruu, ocymiecTBiasieMble ClIOpaMu TPUOOB U AKTUHOMMIIETOB.

— HenpepbiBHBIE METOTBI KYJIETUBUPOBAHUS.

— Komertabomusm.

— IlpumeHeHne MOBPEXKACHHBIX U JI€3UHTEIPUPOBAHHBIX KIIETOK.

— MuarubupoBanue onpeaenéHABIX Y4aCTKOB METa0OINYECKHUX Ty TEH.

— [lpumeneHne MyTaHTOB C OJOKMPOBAaHHBIM CHHTE30M OTPEICICHHBIX
(epMEHTOB.

— KoHcTpyupoBaHue mTaMMOB C TOBBIIIEHHONW CIIOCOOHOCTHIO K
TpaHCchHOpMaIIHH.

— depMeHTHBIE TIpemapaThl © UMMOOUIN30BAaHHbBIE ()EPMECHTHI.

— MmmoOunu3anust KiIeToK.

— IHonutpanchopmanuu.

— Muxkpoopranu3Msl, TpaHCHOPMHUPYIOIINE OPTAHUYECKUE COCTMHEHUSI.

— IIpumeps! Tpancopmaly OpraHUuYeCKUX COCTUHEHUN.

Pasnen 4. IlpousBoacTBa, OCHOBAaHHbIE HA MOJYYeHHMH MHUKPOOHOI
oumomaccnl (2 yaca).

Tema 1. [Tonyuenue6enka(0,5 yaca).

— HcTopus ucnonp30BaHUs MUKPOOPTAHU3MOB JIJIS TIOJTyYCeHHS OeiKa.

— IlutarenbHas IIEHHOCTH OCIKOB.

— be3BpenHoCcTh MUKPOOHOM MacChlI.

[Iporecc v MPUHITUTIBEI KOHTPOJISI BRIPAIIIMBAHUS MUKPOOPTAHU3MOB.

— OCHOBHBIE BUJIBI CHIPBS U UCIIOJIB3yEMbIE€ MUKPOOPTAHU3MBI.

Tema 2. IlpousBojacTBoBakiMH, OakTeprodaroB u  MpenapaTos,
HOpMaNM3YOIMX MUKpodaopy uenoseka(0,S yaca).

— BaknuHel.

— JleueOGHO-TIpoduIaKTHYECKUE TIpenapaThl 6akTeprodaros.

— BakrtepuansHbie mpemapaTsl, HOpMAIU3YIOIHE MUKPODIOpY.

Tema 3. Ilonyuenue azoTGuUKCHpyOMUX OakTepuaabHbIX mpernapaToB (0,5
yaca).

— CBoiicTBa KIIyOCHBKOBBIX OaKTEpHil.

— Ponb ki1yOeHbKOBBIX OaKTepHil B a30THOM OajaHCe MOYBHI.

[Ipenapatbl KITyOEHbKOBBIX OaKTEpUH.

— Ilpumenenue npenapaToB KI1yOSHBKOBBIX OAKTEPHIA.

— Jlpyrue azotdukcaTopsl.

Tema 4. [loBpexneHre MUKPOOPTaHWM3MaMH MaTEPHUATIOB M CIOCOOBI HMX
3amuThi(0,5 yaca).

— IIpu3Haku NOBPEXKICHUS MATEPUATIOB MUKPOOPTaHU3MaMHU.
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— Mukpoopranu3msl, OBPEXAAIOIINE METAUIBI U METO bl UX OOHAPYKEHUS.

— IIpu4mnHBI NOBPEXKICHUA MAaTEPUAIIOB MUKPOOPTaHU3MaMHU.

— @usuko-xumuueckue (aKTopbl Cpelbl U TMOBPEXKICHUE MAaTepHaIOB
MHUKPOOPTraHU3MaMHU.

— CnocoObl 3alIUTHl MaTepUAOB.

— Meroasl onpencneHus YCTOMYMBOCTU MATEpUAIIOB K  BO3IACHCTBUIO
MHUKPOOPraHU3MOB.

Il. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA
(IMpaxkTnyeckme 3auaTus (364acon))
(JIabopaTopubie padoThl (18 yacos)).

3anaTue 1. [IpombinuieHHOe KyJbTHBHPOBAaHHE MHKpoopranm3smMon(18
4acoB).

Ilenv padomot: U3yunTh OCOOCHHOCTU MPOMBIIUIEHHOTO KYJIbTUBUPOBAHUS
MHUKpPOOPIaHU3MOB, IOCTABJISIOLIUX FOTOBBIE LIEJIEBBIE MPOAYKTHl OMOCHHTE3A.

1. KosutokBHYM.

KonTponupoBanue riayOUHBI YCBOEHUS TEOPETUUYECKOTO MaTepuaa;
NOHMMAaHUs CYIIHOCTH SIBJEHHM, WJUIIOCTPUPYEMBIX JaHHBIM IPAKTUYECKUM
3aHATHEM; 3HaHWI IPOMBIIUIEHHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

2. TeopeTuyeckas 4acTh
1. O6mme CBEJICHUS 0 IPOMBITITICHHOM KyJbTUBHUPOBAHU U

MUKPOOPTaHU3MOB.

2.0cOo0CHHOCTH  TEXHOJIOTMM  TMPOMBIIUIEHHOTO  KyJIbTHBUPOBAHUS
MUKpPOOPTraHU3MOB

3. OT60p mMTaMMOB MUKPOOPTAaHU3MOB B paboTa C HUMHU

4. IIpuroroBieHne MOCEBHOM MUKPOOHON KyIbTYpPHhI

5. [IpuroroBiieHHE U CTEPUIN3ALNS TUTATEIBHBIX CPEJL

6. [TonroroBka 6MOPEaKTOPOB K MOCEBY M BhIPAILIMBAHUE MUKPOOPTaHU3MOB.

/. TexHolorusl KYyJIbTUBUPOBAHUS MHUKPOOPTaHM3MOB B  IOKOSIIEMCS
COCTOSIHMM 0€3 a’paliui.

8. TexHonoruss  TPOMBINIUIEHHOTO  KYJbTUBUPOBAaHUS  aHA’POOHBIX
MUKPOOPTaHHU3MOB.

9.Ilepuoguueckue ¥ XEMOCTaTHbIE  CHCTEMbl  KyJIbTHBUPOBaHUS
MUKPOOPTraHHU3MOB.

10.0OcobenHocTr GMOTEXHOJIOTUHU KYJIbTUBHPOBAHUS BUPYCOB.

3. IlpakTn4yecKasi 4acThb.

1. O3HakOMHUTBCA €  OCHOBHBIMU  CIIOCOOAMU  KyJIbTHUBUPOBAHUS
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MUKPOOPTaHH3MOB.

2. I3y4nTh 3Tambl TEXHOJIOTUYECKOTO TIPoIiecca rITyOMHHOTO BBIPAIIBAHUS
MHUKpPOOPTaHU3MOB.

3. YcBOUTH OCHOBHBIE TPEOOBAHUS MPH MMPUTOTOBJICHUN MTUTATEIBHBIX CPE.

4. PaccuntaTh 3QPEKTUBHOCTH CTEPUITU3AMMH KUAKUX MATATCIBHBIX CPEJl
B U30TCPMHYECKUX YCIOBHIX MPHU JBYX PA3HBIX 33aJIaHHBIX PEKHMaX.

5. Paccuntath KOIWYECTBO MOJYYCHHOTO CBHIPOTO KOpPMOBOTO Oenka B
pe3yJibTaTe THIPOJIU3alU PACTUTEIBHBIX OTXOI0B JIposkikamu poaa Candida.

4. Odopmiienne padboThl.

3anucaTh OCHOBHBIE XapaKTEPUCTUKH ATANOB TEXHOJIOTHYECKOTO IpoIiiecca
IyOMHHOTO  BBIpAIlIMBAaHUS  MHUKPOOPTAaHW3MOB,  OGOpPMHB B  BHIE
HUKETTPUBEICHHOM TAOJIHIIBI.

Tabmuma 1 — XapakTepucTHKa JTalloB IIporlecca TNIyOMHHOTO BBIpAIIUBAHUS
MHUKPOOPTaHHU3MOB

Ne

y Drall TEXHOJOTHYECKOTOo Mmpoliecca OcCHOBHBIC XapaKTEPUCTUKHU

/11

3ananme 1. PaccuuTtaTh KOJMYECTBO TMOJYYEHHOT'O CHIPOTO KOPMOBOTO
OeJika B pe3yJibTaTe TUAPOIU3ALNH ApoxokamMu poaa Candida 2 T pacTuTe bHBIX
OTXOJ0B (OTXOABl LEJIIOJO3HOW TPOMBILIIEHHOCTH, COJIOMa, CBEKJIOBHYHAS
Mmernacca, KaprodenbHas Mesra, OapAa CHOMPTOBBIX IPOU3BOACTB, OTXObI
KOHJUTEPCKOM W MOJIOYHOW MPOMBINIIEHHOCTH) 3a 20 4 paboyero mukia mpu
YCJIOBUH, 4TO U3 1 T 0TXOA0B MOKHO NOJIy4YUTh 200 KT KOPMOBBIX IPOXKKEN B CyXOU
Macce, coaepxaniux 50% coiporo Oenka.

JlaGopaTtopnass pabGora 1.IlpuroroBjieHHe NHUTATEJNbHON CMeCH H
MATPUYHOI KYJbTYPbI AJsl KyJbTHBALMHU APOK:Kei (6 4acos).

Henvy pabompr:noNyYnTh HABBIKM TPUTOTOBJICHUS MHUTATENIbHBIX CpE,
MIOCEBHOTO MaTepuajga U KOHTPOJS KOHIIGHTPAIlMM TIOCEBHOTO Marepuaa.
PaccmoTpeTh 107 MHKPOCKOIIOM B3BECh MNEKAPCKUX JAPOXKKEH U ONpeaeTuTh
MPUCYTCTBHE JIBYX pPac OJHOKJIETOYHBIX TPHOKOB B KYJIBTYPE.

O6opynoBaHue U pEAKTUBBI:

1) 6roperkm (50 u 30 mu1), k01061 KOHHUEcKHe (100-500 m);

2) men3ypku (0,5; 0,1; 2,5; 30 M), munetku (0,2-0,5 mn);

3) pactBop cyibdara Harpus 0,5-1,0 H;
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4) pactBop THOCYIb(MaTa HaTpus 0,1 H;

5)rmoko3a- 0,1 kr;

6) ciupt >TIITOBHIH - 0,05 KT

7)xynbrypa S. servisea (10 r cyxoro mpemnapara ¢ BIaKHOCTbIO 75%);
8) KOMILIEKT PeaKTUBOB JJIsl ONIPEICIICHUS KOHIICHTPAIIMH TIIFOKO3BI;
9) hbotokonopumerep (PKM);

10) MEKPOCKOTIBI;

11)kamepa I"opsieBa.

ITopsinok BHINOJHEHUST PAGOTHI:

1. ITpUrOTOBUTH MUTATEIBHYIO CPEILY, IS YETO:

— otBecuTh 50 T IIIFOKO36I U BCHINATh €€ B CTCPHUIIBHYIO E€MKOCTHOOBEMOM 0,5

orBecuth 1Mo 0,01 T NaCl, MgSO,, KCI u BchITIaTh UX B €MKOCTb;

— BJMUTH B 3Ty eMKocTh 300 MuI AUCTUIUIMPOBAHHOM BOJBI TEMIIEPATypOi
36°C u pa3mMeniars;

— ONpEAEeNHUTh  KOHUEHTPAIMI0  IJIIOKO3bl  (POTOKOJIOPUMETPUYECKUM
METOJIOM.

2. [TpuroToBUTH MOCEBHOM MaTepual, Il YETO:

— B3BECHUTH 5 T IPOXKeEH S. Servisea,;

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

— BCBHINATh HABECKY APOXOKEN B BOJY M pa3MeIlaTh;

— IMPOBECTUKOHTPOJIBKOHIIEHTPALMUIIOCEBHOTOMATEPUATaPOTOKOIOPUMETP
WYECKUM METOZIoM Ha rpudope OKM;

— OMpPEeAEIUTHKOHIIEHTPALUIOAPOXIKEUMUKPOCKOTMYECKUMAaHATH30M.

3aganue 2. PaccMOTpeTh MO MUKPOCKOTIOM B3BECh MEKAPCKUX APOXIKEH 1
ONPENENUTh NPUCYTCTBUE ABYX Pac OJJHOKIETOYHBIX TPUOKOB B KYJIBTYpE.

1. B3aTh k010y C B3BEChIO MEKAPCKUX IPOXIKEH, 3apaHee MOMEIIEHHBIX B
TEIUTYIO MOACaXapeHHYO BOY.

2. Kamio ®UAKOCTH U3 KOJIObI HAHECTH Ha MPEIMETHOE CTEKJIOW HAKPHITh
MOKPOBHBIM CTEKJIOM.

3.CBepxXy HaHECTH KaIuTio KeIPOBOI0 Maciia U paccCMaTpUBaThIIpenapar mnoj
MHUKPOCKOIIOM C UMMEPCUOHHON CUCTEMOM.

4.OnpenenuTh NPUCYTCTBUE ABYX pac IPUOKOB U 3apuUCcCOBaTh UX(POpMy.

5. PaccMoTpeTh mponecc MOYKOBAHUS JPOXOKEH MO HAIMYUIOTIOYEK Ha
KJIETKAX.
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JlaGopaTopHasi pa6ora 2. [IpuroroBjieHue (pUKCHUPOBAHHOIO MpenaparTa
(6 yacos).

I{enb pabomui:ipuroToBUTH (PUKCUPOBAHHBIH MTpemapaT U3 MOJIOYHOKHUCIIOTO
npoaykra (kedupa, psSHKEHKM MU JIp.) W 3apUCOBATh JOMUHHUPYIOMIHME (OPMBI
MHUKPOOOB.

Martepnan wu  o0opyaoBaHMe: IUIaKaThl; PUCYHKH;  TEPMOCTAT;
OakTepuIMIHAs JlJaMIla; XMMUYECKas 1OCy/ja: MEpHbIN cTtakaH eMKocThio 50, 150 u
200 wmu; BOpoHKa; MuUKpockon; yamika llerpu; OakTepuosnornueckas HeTs;
IPEIMETHBIE U TIOKPOBHBIE CTEKJIA; OJMH U3 MOJIOYHOKHCIIBIX MPOAYKTOB (Kedup,
psKeHKa, anuAo(puInH, HOTYpT U 1Ip.).

IHopsinok BeINMOIHEHHUS PA0OTHI:

1. bakTeproaoruuecKyo MIETIIIO BBECTH B CI'yCTOK
MOJIOYHOKHCIOTONPOAYKTAN,TOBEPHYBBOKPYTOCH, U3BJICYbKAILTIOCOAEPKUMOTO.

2. CrycToK pasmasarh MO MPEIMETHOMY CTEKIY OY€Hb TOHKHUMCIOEM 0Oe3
BOJIBI.

3. Beicymuts Ha BO3myXe.

4. 3adukcupoBaTh cMechblo cupTa ¢ 3gupom (1:1), HECKOJIBKOpa3 HaHOCS
cMech Ha Ma3ok U ciuBas ee. [Ipu Takol (uKcanuu HETOJIbKO MOTHOAOT H
OPUKPEIUIAIOTCS K CTEKIy OaKTepHH, HO M ¢ MOMOUIbI0 3(Upa U3BJIEKAECTCA U
yAanseTcs OJKHAp, Kalldi KOTOPOrO Hampenapare MEMAmT OKpPacKe W
MHUKPOCKOIIMPOBAHUIO.

5. uUKCHUpOBaHHBIA MpenapaT OKPacUTh METUJICHOBBIM CHUHUM BTEUYEHUE
2-3 MUHYT.

6. [IpoMBbITh BOZI0#, BEICYIIIUTH U MUKPOCKOTTUPOBATH C HMMEP CHEIA.

/.3apucoBaTh JOMUHUPYIOIINE (POPMBI MUKPOOOB.

5. Bonpocsl 1J1s1 CAMOKOHTPOJISI

1. Yro Takoe KyJIbTUBUPOBAHNE MUKPOOPTaHU3MOB?

2. Kakue ¢akTopsl HECOOXOUMBI JIJIs1 OCYIIECTBICHUS OMOTEXHOJIOTHYECKOTO
npoiiecca?

3. UroadexTruBHEE: KYIbTUBUPOBAHUEMUKPOOPTAHU3MOBHAXKUIKAX  HIIU
IJIOTHBIX MUTATEIBHBIX cpeaax?

4. Kakoii cnoco0 KyIbTUBUPOBAHUS HA3bIBAIOT MOBEPXHOCTHHIM ?

5. Uro Takoe  TBepaodazHoe KyJbTUBUPOBAHUE, u KaKou
cyOCTpaTUCONIB3YETCS IPU ITOM Yalle IpyTrux?

6. Uto Takoe xunkodazHoe (rayOuHHOE) KyJIbTUBUPOBAHKE?

7. B ueM npenmyinecTBa kuako(pazHoro KyJIbTHBUPOBAHUS?

8. KakuMu mnpuemaMu MOXXHO YBEJIMYUTh MUHTEHCHUBHOCTb PA3MHOKEHMSI
MUKPOOPIaHU3MOB IIPH KUAKO(PA3HOM KyJIbTUBUPOBAHUN?

9. KakoBsl ATarnbl TEXHOJOTUYECKOTO nporecca

23



KYJIbTUBUPOBAHUSMUKPOOPTaHU3MOB?

10. I'me XpaHsATCS ITATOHHBIE IITAMMbI MUKPOOPTaHU3MOB?

11. KakoBsI TpeOOBaHUS K 3TAJIOHHBIM IITAMMaM MHKPOOPTaHU3MOB?

12. Kakum 06pa3oM TOTOBSIT IOCEBHYIO MUKPOOHYIO KYJIbTypy?

13. Kakue mpUHIUIBI JIE)KAT B OCHOBE KOHCTPYUPOBAHUS MUTATEIbHBIX
cpell JUisli MUKPOOPTaHU3MOB?

14. Ha xakuie rpymnbl AT MUKPOOPTAHU3MBI 110 TUITY MUTAHUS?

15. Ha xakue rpynmsl NOApa3aessiioTCd MUKPOOPTaHU3MBI IO THUITY

HCIIOJIb3yEMBIX a30TUCTBIX OCHOBAHU?

16. Kakue noHbI HEOOXOIMMBI MUKPOOPTaHU3MAaM U I Yero?

17. Kakue akTopsl pocTa JOJKHBI BXOJAUTH B COCTaB MUTATEIbHbIXCPEA?

18. Kakue TpaauumMOHHBIE MCTOYHUKH O€JKa KUBOTHOI'O NPOUCXOKIACHUS
UCIOJIB3YIOT AJISl HOJMyUYEHUS! MUTATENbHBIX Cpes?

19. Kakue HenumieBble HMCTOYHUKH O€JiKa >KMBOTHOTO MPOUCXOMKIACHUS
UCIOJIB3YIOT B IUTATEIbHBIX cpenax?

20. Kakue KyJnbTypbl HCHOJNB3YIOT IS MOTy4YeHUs1 Oesika pacTHTEIHHOTO
MIPOUCXOKICHHUS, HCTIOIF3YEMOT0 B TUTATEFHBIXCPEAax?

21. Kakoii 0enok (pacTUTENbHOTO, KHUBOTHOTO 178105
MUKPOOHOTOIPOUCXOXKIEHUS) O0JIee LIEHEH JUIsl MIUTATEIbHBIX CPEJ U oyemy?

22. KaxoBa kiaccudukanus muTaTeIbHbIX CPe/l IO 1IeJICBOMY Ha3HAUYCHUIO?

23. KakoBa KJ1accupuKanus MUATATEIbHBIX cpen o
(bU3UYIECKOMYCOCTOSIHUIO?

24. B ueM peuMyIIeCcTBO KUIKUX MUTATEIHHBIX Cpea?

25. Kak momyunTh IOMY>KUAKKE U TBEPble TUTATEIbHBIC CPEIbI?

26. B ueM mpenMyIIecTBO CyXuX MUTATENbHBIX Cpef?

27. Ha ocHOBaHMM Yero M Kak OCYIIECTBISETCS ONTHUMH3ALMs COCTaBa
MUATATENBHBIX Cpea?

28. 3aueM HYy)XHa CTaHAApTU3alMs  OUTATENbHBIX Cpel U 1O
KaKUMITIOKa3aTeJIsIM OHa IPOBOIUTCS?

29. Ilpuniunel yctpoiictBa Ouopeaktopa (dhepMeHTepa) sl KyiabTUBALIMU
MUKPOOPTaHU3MOB.

30. Kak npousBoAUTCS MOATOTOBKA OMOpEaKTOpa K MoceBy?

31. KakoBbl yCIIOBHUS MPOMBIIIIEHHOTO KyJIbTHBUPOBAHHSI
MUKPOOPIaHW3MOB C IPUMEHEHUEM aKTUBHOM aspanun?

32. Kak npou3BOAsST KOHTPOJIb KyJIbTUBUPOBAHUS MUKPOOPTAHU3MOB?

33. Kakue MEepUObI pa3InyaoT B JTUHAMUKE pocTa u
Pa3MHOXKEHUAMUKPODIIOPHI B pepMeHTepax?

34. Yto tunuaHo 1151 Jar-Qaspl (MHYKIIMOHHOTO Tieproia)?

35. Uto TUNUYHO 17151 JJ0T-(a3bl (3KCIOHESHIIMAIBHOTO pocTa)?
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36. Uro xapaktepHo s (ha3bl OTPULIATETLHOTO YCKOPEHUS?

37. Cranmonapnast (aza pocta 1 M-KOHIIEHTpaIusl.

38. Uto xapakTtepHo 11 pa3bl OTMUPAHUS MUKPOOHOM MOMyJIsIiu?

39. Urto Takoe xemocTaTHasi KyJabTypa?

40. Yro HEOOXOIUMO IS HEIPEPHIBHOTO KyJbTUBUPOBAHUS
MUKPOOPTaHU3MOB?

41. KakoBbl 0COOCHHOCTH OMOTEXHOJIOTHH KYJIbTUBUPOBAHUS BUPYCORB?

42. Kakue >xMBbI€ CUCTEMBI UCIIOIB3YIOT JJIs1 KYJIbTUBUPOBAHUSBUPYCOB?

43. Kak roToBSIT OAHOCTIOWHBIE KIETOYHBIE KYJIbTYPHI U CYCIIEH3MOHHbIE?

44. Kak OCYILECTBIISIOT a’paluio (6apOoTaruio) u
NepPEMEIIMBAHUEMUKPOOHOM KYJIbTYphI?

3ansitue 2. KoHeHTpUpoBaHue U BbhIicylIMBaHHe Ouonpenapatos(18
4acoB).

Ilenv pabomer: VI3yunTb KMHETUKY CYOJMMAIlMOHHOW CYIIKHM HPOAYKTOB
OMOCHHTE3a, OCOOEHHOCTH ATOrO0 METOAA CYIIKHA. YCBOUTh NMPHUHLMI JCUCTBHUA,
YCTPOMCTBO U  KOHTPOJIBHO-U3MEPUTENIbHYIO — anmaparypy CyOJMMalMOHHOM
ycranoBku trma GT-2.

1. KosutokBHYM.

KonTponupoBanue T1i1yOMHBI YCBOEHUSI TEOPETHUECKOTO MaTepHana;
NOHUMAHUs CYIIHOCTU SIBJICHUHN, WIUTIOCTPUPYEMBIX JAHHBIM MPAKTHUYECKUM
3aHATUEM; 3HAHUM KOHLUEHTPUPOBAHUS U BBICYIIMBAaHUS OMOIpEnapaTosB.

2. TeopeTuyeckasi 4acTh

1. MeTozs! BbIICTIEHUST M KOHIICHTPUPOBAHHUS IIEJIEBOTO POIYKTA.

2. CriocoObl KOHCEPBUPOBAHUS OMOJIOTMUECKHUX TIPETapaToB.

3. IIpakTuyeckas 4acrb.

JlaGopaTopHnas padora 3 (6 yacoB).

O6yuaemas mnoarpynmna Ne 1 Hampasisiercss B jabopaTopuio s
NPUTOTOBJICHUST W aHalu3a KyJbTYpPaJIbHOW >KUIKOCTH, THUTATENBHBIX CpE,
MIOCEBHOTO MaTepHaa.

O6yuaemas moxarpymma Ne 2 HampaBisieTcss B jabopaTopuio s
BBICYLIMBAHUS IpOiOKed MeToaoM cybnmumanuu. Ha mectax mpoBoauTcsi mokas
YCTaHOBOK JJIsSi BBICYIIMBAHUS OHOMNpENnaparoB, JAEMOHCTPUPYIOTCS OCHOBHBIC
PEXMMBI TEXHOJIOTUU TONy4YeHHs OuomnpenapatoB. M3 kaxmoil moarpymnmsl mo 2-3
CTYJIEHTa TO0J] PYKOBOJICTBOM CTapIlIEro MOBTOPSIOT pabOTy HA AAHHOW CTaJuH
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OMOTEXHOJIOTUU. 3aTEM MPOBOAMUTCS CMEHA pabouux Mect noArpymi. [1nan paboTbl
Ha paboYMX MecTax MpUBEICH B Ta0umax 1 u 2.

Tabnuua 1 —Ilnan paOboThl B TOMEIIEHUH [Tl TPUTOTOBJIEHUS HCXOIHBIX paCTBOPOB

HaumeHoBaHue paboT Bpew,
MUH.
[IpuroroBnenue 3 1 KyJbTypaabHOM KUIKOCTH Ha OCHOBE IPOKKEU 25
[IpoBenenune aHanu3a KOJINYECTBA VCXOJIHBIX 50
KJIETOKMHKPOCKOITMYECKUM METOJIOM
Tabnuia 2 — [1an paboThl B TOMENIEHUH CYOIMMAIMOHHON CYIIIKU
HaumeHnoBanue padot Bpew,
MUH.
[IpoBeneHnEe BRICYIINBAHUSA IPOXIKEN HA YCTAHOBKE 75
OT60p pob Ha pexuMax M OTIpaBKa UX B JaOOPATOPHUIO

ObopynoBanmne:

1. Cy6mumarnmonnasyctaHoBkaG T-2pupmbi«]Ieribonbmn (I epmanus).

2. CymuiibHbIN mKad.

3. BeceiBJIP-200.

4. MUKpOCKOIIbI OMOJIOTHYECKHE.

5. brokcwl, yamiku Iletpu, MepHbIE CTaKaHBbI.

6. Mukpoopranu3msl Tuma Saccharomyces servisea.

/. ®unbTpoBangbHas Oymara.

Onucanne 1a0OPATOPHOH YCTAHOBKH.

CyOnmMmMarnioHHasi CylIiJibHasl YCTAaHOBKA COCTOUT W3 CYIIUIBLHON KaMephl
(cyOnmumaropa), KOHJEHcaTopa M BaKyyMHAacoCHOW cuctembl. Kak mpaBuio, B
CYLIMJIBHOM KaMepe HaxoAATCsl yCTOTEIbIE MOJKU, BHYTPU KOTOPBIX HUPKYJIUPYET
XJIAJIareHT, OXJIAXIAIOUMN TUIMTHI MPU 3aMOPaXKMBAaHUU, WU TEIIOHOCHUTEIb,
HarpeBarouMil MaTepual Ipyu cyoIruMaIim.

KoncTpykTtuBHOEe oopMieHHE OTIEIBHBIX AJIEMEHTOB CXEMbI 00YCIOBIECHO
cneuuPuKol CcyOnIMMHUpyeMOro Marepuaja M CTPEMJICHHEM OpraHHu30BaTh
BBICOKOMHTEHCUBHBII MPOLECC CYILIKH.

JUist cymiku HeOOJIbIIMX MapTUM (acoBaHHBIX MPOAYKTOB B MEIUIIMHCKOM,
MUKpPOOMOJIOTUYECKOW M THUIIEBBIX OTPACisiX MPOMBIILIEHHOCTH, a TaKXe AJis
HAy4YHBIX HCCJIEAOBAHUM MPUMEHSIOT KamepHble ycTaHOBKM Tuna GT-2 ¢gupmsl
«Jleitbomp»y (I'epmanus) ¢ oObemMoMm 3arpy3ku 10 2 J, obOecneuyuBarouien
MOJIyYEHHE CTEPUIIBHOIO NPOAYKTA.
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CymmnibHast kamepa (pEUMIIMEHT) U3rOTOBJIIEHA B BHJIE ChEMHOIO
LHUJIMHIPUYECKOTO KOJIMNAKa U3 MPO3pavyHOro IUIACTUKA, KOTOPBIM yCTaHABIMBACTCS
Ha OCHOBAaHMHM U C IIOMOUIBIO NPOKJIAJKKA U CO31aBAEMOT0 BHYTPH DPa3pekKEHUs,
IUIOTHO MPUJIETaeT K HEMy, oOecrneunBasi repMeTHYHOCTh. Ha ocHOBaHMM KpenuTcs
noJias IIMTKa C 3JIEKTPOOOOrpPEeBOM, Ha KOTOPOM pa3MmeniaeTcsl BHICYIIMBAEMbIN
MPOYKT MM ChbeMHbIE HAacaJku Jisl ¢hiakoHOB. [lapoBo3ayiiHas cMech MOCTyMaeT
B KOHJEHCATOpP-BBIMOpAXXMBATENlb, KyJa  TMOJAeTCs  XJQJareHT  4epes
TEPMOPETYJMPYIOIIMKA BEHTH/Ib OT KOHJIEHCATOpPAa M KOMIIPECCOPA XOJOAWIBHOU
yCTaHOBKM. HexonaeHcupyomuecs ra3pl yaasIloTCs BaKyyM-HacocoMm. Harpes u
OTTaWBaHUE OCYLIECTBISETCA dJEKTpoHArpeBoM HarpeBaTens. C  MOMOIIBIO
pUOOPOB B YCTAHOBKE KOHTPOJIUPYETCS TEMIIEpATypa U pa3peKeHUE.

Kontpons 3a TeMmeparypoil MNpOAyKTa OCYIIECTBISETCA C IOMOUIBIO
TepMoOMaphl U MO IIKaje Mpudopa Ha mepeaHed MmaHeau ycTaHOBKH. OKOHUYaHUE
mpoiiecca CyOaMMaIuu OIEHUBAETCS MO0 OCTaTOYHOMY JABJICHUIO B CYIIMIJIBHOM
KaMmepe ¢ MOMOILbI0 BakyymMeTpa. Ha nepegneli mnaHeam yCTaHOBKY UMEETCS TaKKe
[IEPEKIII0YaTENb, PACIHOJIOKEHHBIM B  KBAaApare C  YETBIPbMS  30HAMH,
COOTBETCTBYIOIIMMH OIPEIEIEHHON cTaauu mnpouecca. IIpaBoe BepxHee moino-
KEHHE COOTBETCTBYET PEKUMY «OXJAKICHHUE», MOJI HUM — «CyOJIMMallMOHHAS
CyIIKa», 3aTeM (10 YacOBOM CTPEJIKE) - PEKUM OTTAMBAHUS U JIEBAasl BEPXHSs
obnacTh — «Off)» — BeIKITIOUEHNE YCTaHOBKH.

JlanHnas maboparopHas cyOMMaIiMOHHAasi yCTaHOBKA BhIMyIleHa B Hadase 80-
X roaoB. B Hacrosiee BpeMsi CyHIECTBYIOT YCTAaHOBKM C aBTOMATHU3MPOBAHHOM
CUCTEMOW yIpaBjieHUs U pabOTOW MO 3aJaHHOMY TEXHOJOTHMYECKOMY pPEXKUMY,
oOecrieunBas MOCTOSIHHOE B3BEUIMBAHWE NPOAYKTa M MPOBEACHHUE IMpoIecca [0
3aJJaHHON BJIQYKHOCTH.

MeToauka npoBeAeHNnsi HCTILITAHUM.

Ilepen Hayanom MCHBITAHWKA YCTAHOBKY IMOATOTOBUTH K MycKy. Jlis sToro
BKJIIOYUTHh YCTaHOBKY B ceTb (Hampsbkenue 220 B). IlepeBectu pyuky
MEepEeKIIIoYaTeNsl B IMOJOXKEHUE «oXJaxaeHue». CHATh ChbeMHBIM KOJMAaK WU s
YCKOPEHHSI TIpoLiecca OXJIAXKIEHUS MOJKH BBUIOKHUTH €€ KyCOYKAMHU CyXOro JIbJa.
Yepes 15-20 MUHYT Ha TOJKY YCTaHOBHUTH HCCIEIyeMble 00pa3llbl, YCTAaHOBUTH
TEpMOIapy U HAKPHITh HUJIUHIPUYECKUM KOJIMAKOM, IJIOTHO TPUTEPEB €ro K
IIOBEPXHOCTH OCHOBaHUsA. llepeBecTn mepekiovyaTenb B IMOJOKEHUE «CYLIKA.
[Tocne  3aBepiuieHHs  CYLIKM  TNEPEKPHIBAIOT  BEHTWJIb  BaKyyM-Hacoca,
Pa3BaKyyMHPYIOT CUCTEMY, IEPEKIFOYATEIIb IEPEBOAST B MOJIOKEHUE «OTTANKaY.

OOBEeKTOM NJisi M3YUYEHUS BIMSHUS Tpollecca CyOJIMMAIIMOHHON CYIIKH Ha
KaueCTBO U >KU3HECHIOCOOHOCTh MHUKPOOPTaHU3MOB SIBJISIIOTCA JIPOXOKUA poJia
Saccharomyces servisea.

27



[lepen HayasioM HCTIBITAaHUS MOJATOTABIMBAIOT 00pa3Ilbl MaTepUaa: rOTOBIT
2 OIMHAKOBBIE HABECKU JIPOxOKEH 1Mo 3-5 1. OJHY HABECKY JIPOXIKEH MOMEIIAIOT B
yamky l[leTpu, npeaBapuTebHO B3BEHICHHYIO, @ 3aTEM €Ill€ pa3 B3BEUIMBAIOT U
3aMOPaXUBAIOT B YJIBTPAKPHOCTATE.

Jlist onpenenenusi BIaXKHOCTH BBICYHIEHHOTO oOpasiia HeoOXOJUMO 3HaTh
Maccy €ro Cyxoro ocrarka. J[Ji1 3TOro BTOPYIO HAaBECKY IPOXOKEH MOMEMIAIOT B
OIOKC ¢ 3apaHee M3BECTHBIM BECOM, OIOKC B3BEIIMBAIOT C MpoOoil u cTtaBsaT Ha 40
MUHYT B CyIIWIbHBIN mikad npu temneparype 130 °C.

[Tocne 3Toro 6r0KC BEIHMMAIOT U3 MKada 1 BHOBh B3BEIIMBAIOT. Pe3ynbTaTh
3aMUCHIBAIOT B MIPOTOKOJI B TA0IHUILY 3.

Tabmuma 3 — IIpoTOKOa oOmpeneeHuss MacChl CYyXOTO OCTaTKau BIAKHOCTH
UCXOJIHOTO o0Opasiia u 00pasiia Ouonpenapara rnocjie CyoIMMalMOHHON CYIIKH

No yamku / Grokca

Macca vamku Iletpu, ga, T

Macca nHaBecku ¢ yamkou Ilerpu, g1, T

Macca HaBecku, g, T

Macca naBeckuc yankon [lerpumnocne BelcymuBanusi, g1', T

Macca cyxoroocrarka, g.. T

Macca Orwokca, g, T

Macca Orokcac HaBeCKOH, g2, T

Macca HaBecku, g, T

Macca 61okcac 00pa3om nocinecyoJIuMaluoOHHON CYIIKH, g''2, T

Macca o0Opa3marnocie CymKkH, g, T

Macca BJIaruB UCXOJHOM 00Pa3Ie, Juyp, T

Macca Biaru B 00pasIie moCIeCyKH, € gy, T

Braxxaocts ucxoanoro oopasma, Wey, %
K Macce CyXoro Marepuasia

BrnaxnocTts 006pasma,Wc, % k Macce cyxoro matepuania

O0padoTka pe3yIbTATOB UCIILITAHUS
Brnaxnocts Marepuania (B % K Macce CyXOro Marepuana) I[ocie
CyOIMMAIMOHHOM CYIIKU OTPEIETseTCs 0 (opMyIIe:

Wck = (Qanx /9c)° 100,

r71€ J snx — Macca Biaru B o0pasiie 1nocjie Cyuiku, T;
gc — Macca cyxoro ocrarka o0pasua, T.
[Ipu 3TOM Macca Cyxoro octaTka paBHa:
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Oc =01~ Qu
Macca Biaru B ICXOZHOM 00pasLe:

an.H= g - gc
BnaxxnocTs ucxoaHoro oopasua B % k cyxoit ouomacce (Cb):
Wey = (Qsnn /9c)-100,

Macca obOpasiia nocie Cyuiku:

gK :g"2 - gﬁ-

Macca Biaru B oOpa3iie nocyie cyOIuMaiMOHHONW CYIIKH:

an.Kz gK - gc

5. Bonnpochl 1J11 CAaMOKOHTP OIS

1. Yto MOXKET coJiep>KaThbCs B KyJbTYPadbHOM KUAKOCTH MOCIE OKOHYAHUS
nporiecca hepMeHTAIIH?

2. Kakue ocHOBHBIE CTTIOCOOBI KOHIICHTpaIuu Onomaccsl Bel 3HaeTe?

3. Kakue MIPUMEHSIOTCSI METOJIbI BBIJICIICHUS IPOTYKTOB
MUKPOOUOJIOTUYECKOTO CUHTE3a M3 KYJbTYPaJbHOM >KUJIKOCTH, €CJIU IIEJEBOM
IIPOJIYKT HAXOAUTCS B pacTBOpPE?

4. Kakue MIPUMEHSIOTCS METO/IbI BBIJICIICHUS IPOTYKTOB
MUKpPOOMOJIOTHYECKOTO CHUHTE3a U3 KYJIbTYpaJdbHOU KUIKOCTH, €CIIH IEJIEeBOU
MPOIYKT HAXOAUTCS B TBEpoi (aze?

5. Uto Takoe ocaxaeHue OMOMacChl U KaKOBa €ro CKOPOCTh?

6. Kakre BemecTBa NPUMEHSIIOT IS YCKOPEHHUS IIpoIecca OCaXICHHUS
oromacchol?

7. B ueM cyTh LeHTpUyrupoBaHusi OMOMacchi?

8. KakoBbI TEXHOJIOTHUYECKHE OCOOCHHOCTH CEMapHpOBAHUS U JOKAKOU
BJIQYKHOCTH OHU TIO3BOJISIFOT CKOHIIEHTPUPOBATH OCAI0K?

9. KakoBbl 061acT mpuMeHEeHHsI IEHTPUPYTUPOBAHHS?

10. Yo Takoe dunprpoBaHue?

11. Ot 4ero 3aBUCUT CKOPOCTh (DUIBTPOBAHUS?

12. Yto Takoe SKCTPaKIMs KyJIbTYpPaTbHOU HKUIKOCTH?
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13. BcaeactBue  4ero - AKCTparupyemble  KOMIIOHEHTHI — MEPEXOAST
M3HCXOJHOIO PacTBOpPa B pACTBOPUTEIIH?

14. Yo Takoe HOHOOOMEH, aacopOIus, necopormsi?

15. Kakue monekymsipHbie copOeHTh Bam n3BecTHbI?

16. Uto Takoe KpHUCTaIIU3alMs 1IEJIEBOT0 MPOIYKTa, U KaKUMHUCIIOCO0aMu
OHa JIOCTUTAeTCs?

17. B yeM npenmyIiecTBO KpUCTAIITU3AIMH, U B KAKUX OMOTEXHOJIOTMUECKHUX
mpoleccax OHa UCIOJIb3yeTcs?

18. Utro  Takoe  ymapuBaHHME  KYJbTYPQJIbHOM  JKHUIKOCTH, €ero
PEXKHUM,IOCTOMHCTBA U HETOCTATKU?

19. Uto nexuT B OCHOBE MEMOpPAHHBIX METOJOB pA3ACICHUS KUIKUX
cucTem?

20. I3 dyero penaroT MOJYNPOHUIIAEMbIE MEMOpaHbl W Kakue K
HUMITPEABSBIISIIOT TPEOOBAHUS?

21.Yto 00BbeauHAIOT B cebe MeMOpaHHbIE OMOpPEAKTOPhl, U B UYEMHX
PEUMYILECTBO NEPE MEPUOIUUECKUMHU OMOPEaKTOpaMU?

22. Kakue MeTonbl KOHCEPBHPOBAHUS OHOJOTHYECKUX mpenaparoBBam
W3BECTHBI?

23. B yem cyTh METOJIOB €CTECTBEHHOI'O M MCKYCCTBEHHOTO BBICYIIIUBAHUS?
Kakue meToabl HICKyCCTBEHHOM CylIkn Bam U3BecTHBI?

24. 13 kakux 3TarnoB COCTOUT JUO(PHIbHOE BHICYIIMBAHUE OMOTIPETIapaToOB, U
B YEM €r0 NMPEeUMyLIECTBA?

25.Tlpy kakmx TemmepaTrypax M Kak JOJTro XpaHsATCs OuompemapaTsl,
KOHCEPBUPOBAHHBIE METOJOM JIMOPUIBLHON CyIIKUA?

26. Ha xakoMm stame cyOnmmanuu W3 MaTepualia yIalsioTcs CBOOOmHAs
BJlara, a Ha KakoM - Bsi3aHas, U 4YTO SIBJSIETCS MPU3HAKOM OKOHYAaHHS MEPBOro U
BTOPOTO MEPUOAOB?

27. Kakue ra3sl HCMONIB3YIOTCA MPU YIIAKOBKE OMOTIpErnapaToB BaMITyJIbl?

28. B ueMm CyTh KOHBEKTHBHOTO METO/a BBICYIITUBaHUs OuoMaTepuana?

29. KakoBbI HEIOCTATKU CYIIUIBHBIX YCTAHOBOK KaMEpHOTO THNA?

30. B uem cyTh KOHTaKTHOTO METOJla BhICYIIMBaHMs? BakyyMmcymibHbIe
mKadbl ¥ BaJbLIOBBIE CYIIMIIBHBIE YCTAHOBKH HEMPEPHIBHOTO JIEWCTBHUS.

31. B yeM cyTh TEpMOPAIUALIUOHHOTO METO/1a BBICYIIIUBAHUS ?

32. JlocTOMHCTBA M HEIOCTATKU METO/a CYIIKH TOKAMU BBICOKOWYaCTOTHI.

I1l. YYEBHO-METOANMYECKOE OBECIIEYEHMUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCA
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Y4eOHO-METOANYECKOE oOecrnieueHue CaMOCTOSATEIILHON paboThI
oOyuaromuxcs 1no  guctumiuHe  «[IpoMblinenHas  MukpoOuonorus U
OMOTEXHOJIOTUs TpeacTaBieHo B [Ipunoxenun 1 u BkirovyaeT B ceOs:

— IUIaH-Tpa(UK BBITOJIHEHUS CAMOCTOSITENIbHOM padOThI O JUCLMILIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINOJHEHUE T10 KaXKI0MY 3aJaHUIO;

— XapaKTepHCTHKa 3aJlaHui ISl CAaMOCTOSITEIbHOW pabOThl 00yUaroIXcs
Y METOAUYECKUE PEKOMEHIALNHU 110 UX BBIITOJHEHUIO;

— TpeboBaHMsI K MPEICTaBICHUI0O U  OQOPMIIEHHIO  pE3yJbTaTOB
CaMOCTOSITENILHOM paboThI;

— KPUTEpUU OLICHKH BBINIOJHEHHUS CAMOCTOSITEIbBHON PabOTHI.
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IV. KOHTPOJIb JOCTUXXEHWS IIEJIEH KYPCA

OneHoyHble CpeaCcTBa —

Kontponupyemsie
HAaMMEHOBAHUE
Nen/mt | momynu/ pazmenst / Konb! 1 3Tans! opMupoBaHHs KOMIIETEHITUN —
TEKyUIUI MIPOMEKYTOUHAS
TE€MBbI JUCLUIUINHBI
KOHTpPOJIb aTTecTalus
1 Hayunblie ochoBbl | OK-5 3Haer YO-2 9K3aMEH 110
NMPOMBIILIEHHOM CIHOCOOHOCTH — COBPEMEHHBIE METOAbl M TEXHOJIOTHH (B TOM YHCIIEC BOIIPOCHI BOIIpoCcaM
MHKPOGHOI0rHH HCTI0IB30BATh nH(OPMALIMOHHBIC) Pa3BUTHS HOBBIX HANpaBICHHUHN B KOJUIOKBHYMa 1-21
COBPEMEHHEBIE METOABI U MIPOMBIIIIICHHOW OMOTEXHOJIOTHH; I1P-1 YO-1
TCXHOJIOTUHU (B TOM YHUCIIC | —3HaUEeHHUE U poJib I/IH(i)OpMaI_II/II/I u I/IH(l)OpMaI_II/IOHHLIX TECT CO6CC€I[OB21HI/IC
MH()OPMAMOHHBIE) B TEXHOJIOTHIl B Pa3BUTUU COBPEMEHHOrO OOIIecTBa H
pOQeCCHOHATBLHOM SKOHOMHMYECKHUX  3HAHHM, CHOCOOBI  MPUMEHEHUS
ACATCIIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MIPOMBIIITIEHHOW OMOTEXHOJIOTHH;
—TIOPSAJIOK BBOJA W PEAAKTUPOBAHUS WH(OOpPMAIMU B
CHCTEME aBTOMAaTHU3aluU
Ywmeer I1pP-7 AK3aMEH IO
— MCIIOJIK30BaTh COBPEMEHHBIE METOJIBI U TEXHOJIOTUHU (B OIIOPHBIN BOIIPOCaM
TOM 4YHC]Ie HH(POPMAIMOHHBIE) B MPOMBIIUICHHON KOHCIIEKT 1-21
OMOTEXHOJIOTHH; I1P-4 pedepar
—I0JIb30BaThCd  HPOrpaMMHBIM — oOecriedenneMm s | Y O-3 mokmazn
pereHust TpoecCHOHATBHBIX 3a7a4;
—HCIOJIb30BaTh CEPBUCHI U MH(POPMAIMOHHBIE PECYPCHI
ceTd VIHTepHET B MPOMBIIIIEHHOW OMOTEXHOJIOTHH
Bnaneer I1P-6 JK3aMeEH 110
—COBPEMEHHBIMH METOJIaMU U TEXHOJOTUSIMU (B TOM | TMPAKTUYECKUE BOIIpOCaM
qriciie THPOPMAITMOHHBIMH ) B TPOMBIIIITICHHON




—OMOTEXHOIOTHH; 3aJlaHus 1-21
—OCHOBHBIMH METOJIaMH, CIIOCO0aMH H CpEACTBaMHU
NOJyYeHHS, XpaHEHHs, NepepadoTKu uH OpMaIHH;
HaBbIKAMU DPA0OTHl C KOMIIBIOTEPOM KaK CpEICTBOM
ynpaBieHus HHpopmaruei
OIIK-2 3Haer YO-2 9K3aMeH I10
CIIOCOOHOCTH U —OCHOBHBIE HOHSTHS, (bopMyJIbI U 3aKOHBI BOIPOCHI BOIIpOCaM
TOTOBHOCTb UCIIOJIb30BaTh €CTECTBEHHOHAYYHBIX JUCLUIUINH B | KOJUIOKBHYMa 1-21
OCHOBHBIE 3aKOHBI poQeCCHOHAIBHON JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBEHHOHAYYHBIX MaTEeMaTUYeCKOro  aHaliM3a W MOJIEIMpPOBaHUS, TECT cobecenoBaHue
JUCLMILINH B TEOPETUYECKOI0 U SKCIIEPUMEHTAJIBHOTO NCCIIEI0OBaHMS;
npodeccuoHaIbHON —OMOTEXHOJIIOTHYECKHE aCTIEeKThI, UCIOIb3yEMbIE B
NesTeIbHOCTH, IPUMEHATh | OMOTEXHOJOTHH;
METO/bl MATEMaTUYECKOI'0 | —OOBEKThl OMOTEXHOJOTMM M HMX OMOTEXHOJIOIMYECKHE
aHaiu3a u GYHKIUM, TPUHLMIBI KyJIbTUBUPOBAHUS KIIETOK;
MOJIETTUPOBAHUS, —CYLIHOCTh METOJIOB MOJIEKYJIIPHOW T'€HETUKH;
TEOPETUYECKOTO U —3Tallbl BbIJICJIEHUS LEJIEBBIX TPOTYKTOB
AKCIIEPUMEHTAILHOTO
UCCIIEIOBaHUS
Ymeer I1P-7 9K3aMEH I10
—NPOBOJUTH JKCIIEPUMEHTAJIBHBIE MCCIEAOBAaHUA W OTIOPHBIN BOIIpOCaM
UCIBITaHUS IO 3aJlaHHOM METOAMKE, I10JIb30BaThCs KOHCIIEKT 1-21
MaTeMaTHuecKko o0paboTkoll skcnepuMeHTanbHbIX | [1P-4 pedepar
JTaHHBIX; VYO-3 noxkinan
—TI0JIb30BaThCS SI3bIKOM MOJIEKYJISIPHONH OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKUE OOBEKTHI
Biageer I1P-6 DK3aM€EH 110
—METOJaMH U IPUHLMIIAMU COBEPLIEHCTBOBAHNUS IIPAKTUYECKHE BOIIpOCaM
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MPOMBIIIICHHONH MUKPOOHOJIOTHH U OMOTEXHOJIOTHH; 3a/laHus 1-21
—OCHOBHBIMU 3aKOHaMU €CTECTBEHHOHAYYHBIX
JUCLUIUINH B IPOMBIIIJIEHHOW MHUKpPOOHOJIOTUH U
OMOTEXHOJIOTMH, METOAAMU MaTEMaTHYECKOro aHaau3a
u MO/JICJINPOBAHMUS, TEOPETUYECKOT O u
HKCIEPUMEHTAIBHOTO UCCIIE0BAHUS
OIIK-3 3HaeT YO-2 9K3aMeH 110
CIIOCOOHOCTh —KOHIIETIIUY CTPOEHUS BEILECTBA; BOIPOCHI BOIIpOCaM
HCIOJIb30BaTh 3HAHUS O —OCHOBHBIE HAIIPaBJIEHUsI U TPOOJIEMATUKY COBPEMEHHBIX |  KOJIJIOKBUYyMa 1-21
COBPEMEHHOW (PM3UYECKON | MPENCTaBICHUNA POCCHUICKUX U 3apyOeKHBIX YUEHBIX O I1P-1 vVO-1
KapTHHE MHpa, ¢bu3nuecKoil KapTUHe MUpa U CTPOCHHUU BEIIECTBa JJIS TeCT cobecesioBaHuE
IIPOCTPAaHCTBEHHO- HNOHUMAaHHMS OKPY>KaIOLIET0 MUPA U SBJICHUH IPUPOIbI
BPEMEHHBIX
3aKOHOMEPHOCTSIX, Ywmeer [1P-7 3K3aMEH 110
CTPOEHHH BEILEeCTBA JJIs —OTJIMYaTh HAy4yHOE TO3HaHME OT HEHAy4YHOro; OTIOPHBII BOIIpOCaM
MTOHUMAaHHUS MPUMEHSTh 3HaHUS QU3NYECKUX U XUMUYECKHX 3aKOHOB KOHCIEKT 1-21
OKpY2Karollero MUpa u JUISL OTIMCAHUS €CTECTBEHHOHAYYHON KAPTUHBI MUPA; [1P-4 pedepar
SIBIIGHUN TIPUPO/IBI —laBaTb  NPAKTHYECKYKD  OLEHKY  coBpeMeHHOW | Y O-3 noxian
¢u3nyeckoil kKapTMHE MHpa Ha OCHOBE ONpE/ETIeHHBIX
IIOJIO’KEHUSAX TEOPUH CTPOEHUS BEIIECTBA
Brnaneer I1P-6 9K3aMeH 110
—HaBBbIKAMM aHaJIM3a MPUPOIHBIX SBJIEHUHN U MPOLIECCOB C | MPaKTUUYECKUE BOIIpOCaM
MOMOIIBIO TPEJCTABICHUH O €CTECTBEHHOHAYYHOU 3aJaHusd 1-21

KapTHUHE MUPAa;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU
¢usmueckoil  KapTHHE

Mupa, IpOCTPAaHCTBCHHO-

BPEMCHHLIX 3aKOHOMCPHOCTSX, CTPOCHUU BCIICCTBA
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I1K-9 3Haer YO-2 9K3aMEH 110
BJIaJICHHE OCHOBHBIMU —OCHOBHBIC HAIMPABJICHUS Pa3BUTHS OWOTEXHOJIOTUU H BOTIPOCHI BOIIPOCaM
METOJIaMH U IpueMaMu COBPEMEHHBIC JIOCTHIKCHUS OWOJIIOTUYECKUX HAyK | KOJUIOKBHYMa 1-21
MIPOBEACHUS OMOMETUIIMHCKUX TEXHOJIOT U, I1P-1 YO-1
AKCIICPUMEHTAIIbHBIX —TpaJUIMOHHbIE MUKPOOHBIC TEXHOJOTUM U OCHOBHBIC TECT cobecenoBaHue
HCCIIEIOBAHUN B CBOEH ATanbl OMOTEXHOJOTUYECKHUX MTPOIIECCOB;
npodeCcCuOHAITBHON —CHocoOBl ~ OMOCHHTE3a  OCHOBHBIX  OHMOJIOTHYECKH
obJractu AKTUBHBIX BEILIECTB;
—OCHOBHBIC ~ METOJBI M  TIPUEMBbI  TPOBEIACHHUS
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKpPOOHOJIOTUH U OMOTEXHOJIOTUN
YmMmeer I1P-7 9K3aMEH 110
—TIpUMEHSATH (QyHIaMEHTAIbHbBIE TEOPETUUECKUE 3HAHUS OTIOPHBIHN BOIIpOCaM
JUISL  pEeIICHHWS TPaKTHYECKHX 3amady B 00JacTH KOHCIIEKT 1-21
MUKPOOHOH OMOTEXHOJIOTUU " npoBouth | [1P-4 pedepar
HCCIIeIOBAHUS o COBEPIIICHCTBOBAHUIO YO-3 moknan
OMOTEXHOJIOTHYECKOTO TIPOIIecca;
—TPOBOJIUTH  OKCIICPUMEHTAIBHBIE HCCIICIOBAaHUS B
IIPOMBIIITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Bnaneer I1P-6 9K3aMeH 110
—crmoco0aMy  TIOMy4YeHUs TMPOAYLEHTOB  TMOJIE3HBIX | TMPAKTUYECKUE BOIIpOCaM
BEIIECTB, H3Y4YEHHUS HX (PU3HOIOT0-OMOXUMHUYECKHUX 3aJIaHus 1-21

XapaKTEPUCTUK
—OCHOBHBIMM METOJaMHU U TpPUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAIIbHBIX MCCIIEIOBAaHUN B MTPOMBIIIUICHHON
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;
—HaBBIKAMH

ITaHUPOBAHUA n BBIIIOJTHECHU A

SKCIICPUMCHTAJIBHBIX 3ada4 I10 IMOJYYCHHUIO HLECJICBBIX
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MPOAYKTOB, U3YUECHUIO 3aKOHOMEPHOCTEN U YCIOBUM UX
OunocHuHTe3a, ONTUMHU3ALUHU OHoIpoIecca

[Monyyenne OK-5 3HaeT YO-2 9K3aMeEH 10
0HMOJIOTHYeCKH CIIOCOOHOCTh —COBPEMEHHBIE METOJbl U TEXHOJIIOTUU (B TOM 4YHCIE BOIIPOCHI BomIpocam
AKTHBHBIX BeIECTB | MCIIOJIb30BATh MH(OOPMAILMOHHBIE) PAa3BUTUA HOBBIX HANpaBIEHUHA B | KOJUIOKBHYMa 22-37
1 OTJAEJILHBIX COBPEMEHHBIE METOIBI U MIPOMBIIUIEHHON OMOTEXHOJIOTHH; I1P-1 VO-1
KOMIIOHCHTOB TEXHOJIOTHUHN (B TOM YHUCJIE —3HA4YeHUE U POJIb I/IH(i)OpMaHI/II/I u I/IH(l)OpMaIII/IOHHI)IX TECT CO6€C€)IOBEIHI/IC
MHKPOOHBIX nH(OPMAIOHHEIE) B TEXHOJIOTHI B Pa3BUTHH COBPEMEHHOTrO oOIIecTBa U
KJIETOK npodeccnoHaTBEHOM SKOHOMHYECKHUX  3HaHUH, CmocoObl  TPHUMEHEHUs
JeSTeTbHOCTH WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
MPOMBIIIICHHON OMOTEXHOJIOTHH;
—TMOpPAJOK BBOJAA W pENAKTUPOBaHHUS HHPOpPMALUU B
cUCTEeME aBTOMaTU3aLUuN
Ymeer I1P-7 9K3aMEH I10
— FICTIOJIB30BaTh COBPEMEHHBIE METOJIBI U TEXHOJIOTHH (B OIIOPHBIN BOIIPOCaM
TOM 4Yncie HWHOOPMANUOHHBIE) B MPOMBIILICHHOMN KOHCIIEKT 22-37
OMOTEXHOJIOTHUH; [1P-4 pedepar
— IOJIb30BATHCS obecrieuernem s | YO-3 moxman

IPOTrPaMMHBIM
pereHust mpohecCHOHAIBHBIX 3a/1a4;

—HCIIOJIb30BaTh CEPBHUCHI M HMH(OPMAIIMOHHBIE PECYPCHI
cetu IHTepHET B NPOMBIIIJICHHON OMOTEXHOJIOTUH
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Bnaneer I1P-6 9K3aMEH 110
—COBPEMEHHBIMH METOJIaMU W TEXHOJOTUSMHU (B TOM | MPAKTUYECKUE BOIIPOCaM
yuciae  HUHOOPMAIMOHHBIMH) B NPOMBINUICHHON 3a/laHus 22-37
OMOTEXHOJIOTUH;
—OCHOBHBIMH METOJ[AMH, CIIOCO0aAMU U CPEICTBAMHU
MOJIyYeHUs, XpaHCHHUs, IepepaboTku HHGPOpPMAIINH;
HaBBIKAMH PaOOThI C KOMITBIOTEPOM KaK CpEICTBOM
yrpaBieHus: HHpopMauei
OIIK-2 3Haer YO-2 9K3aMeH 110
CIIOCOOHOCTH 1 | — OCHOBHBIE MTOHSITHS, dbopMyJTBI u 3aKOHBI BOTIPOCHI BOIIPOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JUCIATIIHH B KOJJIOKBUyMa 22-37
OCHOBHEIE 3aKOHBI | MPOdeCcCHOHATBHOU JIeSITCIIbHOCTH, METOJIbI I1P-1 YVO-1
€CTECTBEHHOHAYYHBIX MaTeMaTUYeCcKoro  aHajgu3a W MOJICJTUPOBAHMS, TECT cobecenoBaHue
JUACIUIUIMH B TEOPETHYECKOTO M KCIIEPUMEHTATIHBHOTO
npogecCuoOHAITBHON —UCCJICIOBAHMS;
NEeSATEIILHOCTH, TPAMEHSTh | —OMOTEXHOJIOTHUECKUE aCTIEKThI, UCIIOJb3YEMbBIC B
METO/IbI MATEMATUYECKOTO | OHMOTEXHOJIOTHH;
aHaau3a u —00BEKTHl OHMOTEXHOJIOTUH W WX OWOTEXHOJIOTHUUCCKHE
MOJIETTUPOBAHUS, GYHKIIUHM, TPUHIIMITBI KyJTbTUBUPOBAHUS KIIETOK;
TEOPETUYECKOTO U —CYIIHOCTh METOJIOB MOJIEKYJIIPHOU T€HETHKH;
AKCIIEPUMEHTAILHOTO —DTarlbl BBIJIEICHUS [[EEeBBIX MPOTYKTOB.
HUCCIICIOBAHUS YmMmeer I1P-7 9K3aMEH 110
—TPOBOJIUTh  JKCIICPUMEHTAIILHBIC HCCICAOBAHUS H OTTOPHBIT BOIIpOCaM
HWCOBITAHUSA I10 3aJaHHOH METOJHKE, II0JIb30BaThCs KOHCITEKT 22-37
MaTreMaThdecko o0paboTkoil skcmepuMeHTanbHBIX | [1P-4 pedepar
JTaHHBIX; YO-3 noxian

—TIOJIb30BAThCS SI3BIKOM MOJIEKYJISIPHON OMOTEXHOJIOTHH;
—BBIOMPATHh OMOJIOTHYECKUE OOBEKTHI
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Bianeer I1P-6 9K3aMCH I10
—METOJaMH M  IPUHLHUIAMU  COBEPIICHCTBOBAHUA | IPAKTUYECKUE BOIIpOCaM
MIPOMBIIICHHOW MHUKPOOHOJIOTHH M OMOTEXHOJIOTHH, 3a7aHus 22-37
—OCHOBHBIMH 3aKOHaAMH €CTECTBEHHOHAYYHBIX
JUCUUIUIMH B TMPOMBIIUICHHOH MHUKPOOUOJIIOTHH U
OMOTEXHOJIOTHH, METOJAAMU MaTEMaTHYECKOI'0 aHaJIn3a
u MOJICTIUPOBAHHS, TEOPETUYECKOTO u
AKCIEPUMEHTAIIBHOTO UCCIICIOBAHUS
OIIK-3 3HaeT YO-2 9K3aMEH I10
CIIOCOOHOCTh —KOHIIENIUH CTPOCHHUS BEILIECTBA; BOIIPOCHI BOIIpOCaM
UCIIOJIB30BATh 3HAHUYd O | —“OCHOBHLIC HAIIPABJICHHA U HpO6HeMaTI/IKy COBPEMCHHBIX KOJIJIOKBUYMa 22-37
COBpeMeHHOI (hH3HIECKOi HpGHCTaBﬂe“HI/H?I POCCHUHCKHX U 3apyOEKHBIX YYCHBIX O IP-1 vVO-1
KapTHHE — (U3UYECKON KapTHHE MHUpPA U CTPOCHUU BeimeCTBa TS TecT cobecenoBatie
MMOHUMAaHUS OKPYKAKOIIEr0 MUPA U SIBIICHUI TPUPOIbI
MPOCTPAHCTBEHHO-
BPEMEHHBIX YmMmeer I1P-7 JK3aM€EH 110
3aKOHOMEPHOCTSIX, —OTJIMYaTh HAy4YHOE IIO3HAHWE OT HEHAYy4HOro; OTIOPHBIN BOIIpOCaM
CTPOEHUH BEIecTBa s MPUMEHSITh 3HaHUS GU3NYECKUX U XUMUYECKIX 3aKOHOB KOHCITEKT 22.37
S — JUUISL ONIMUCAHUS €CTECTBEHHOHAYYHOW KapTUHBI MUPA; § TIP-4 peepar
OKPYSKAIOMIETO MHDA H —JlaBaTh ljpaI(TI/ILIeCKy'IO OLICHKY COBPEMEHHOM VO-3 noxan
. (bU3HYECKON KapTHHE MHpPa Ha OCHOBE OMPEJIEIECHHBIX
ABJICHIH TIPHPO/IBI MOJIOKEHUAX TEOPUU CTPOCHUS BEIIECTBA
Bnaneer I1P-6 9K3aMEH I10
—HaBBIKaMH aHAJIN3a MPUPOIAHBIX SIBICHUN U MPOIECCOB C | MPAKTUYECKUE BOIIpOCaM
MOMOLIBIO TPEJACTABICHUNM O €CTECTBEHHOHAYYHOU 3aaHus 22.37

KapTHUHE MUPAa;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU
¢usznyeckoil  KapTUHE  MHpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BELLIECTBA JUIS
MOHMMAaHHUS OKPY>KAIOLIEr0 MUPA U SIBJICHUN TIPUPOIBI
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I1K-9 3Haer YO-2 9K3aMEH 110
BJIAJEHHE OCHOBHBIMH | —OCHOBHBIC HAIIPABJICHUS PAa3BUTHS OUOTEXHOJOTHUU U BOTIPOCHI BOIIPOCaM
METOJlaMM M TpHeMaMy | COBPEMCHHBIC IOCTHXCHHMs OHOJIIOTHYECKMX HAyK M KOJTOKBHyMa 22-37
NpoBeeH s OMOMETUIIMHCKUX TEXHOJIOTHH; P-1 vVO-1
SKCTICPHMEHTATHEIX —TpaJUIMOHHbIE MUKPOOHBIC TEXHOJOTUM U OCHOBHBIC TecT cobeceoBatme
N . | DTambl OMOTEXHOIOTUYECKUX MPOIIECCOB;
HCCICN0BaHIH Bv CBOCH | _ ([0ocOGBI  OGMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKH
po(heCCUOHATLHOM aKTHBHBIX BEIECTB;
obmactu —OCHOBHBEIE METOIbI " IIPUEMBI IPOBEACHUS
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH
Ymeer I1P-7 9K3aMeH 110
—TIpUMEHATh (yHIaMEHTAJIbHBIE TEOPETUYECKUE 3HAHUS OTIOPHBII BOIIpOCaM
JUISL  pelICHMs] TPAaKTHYECKUX 3a1ad B  00JIacTu KOHCIIEKT 22-37
MHUKPOOHOM OHMOTEXHOJIOTHH H NPOBOIUTL | []p.4 pedhepar
HCCIIEIOBAHUS o COBEPIIICHCTBOBAHUIO VO-3 noknax
OMOTEXHOJIOTMYECKOTO MPOIlecca;
—TPOBOJIUTh  JKCIICPUMEHTAILHBIC HWCCIICIOBAHHS B
MPOMBINIIICHHOW MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTHHU
Bnaneer I1P-6 9K3aMeH 110
—crmoco0aMy  TIONyYEHUsS  TPOAYIEHTOB  IOJIC3HBIX | IMPAKTUYECKUE BOIIPOCaM
BEIIECTB, H3Y4YEHHUS HX (PU3HOIOT0-OMOXUMHYECKHUX 3amanus 22-37

XapaKTEPUCTHK

—OCHOBHBIMM METOJaMHU U TPUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAJIBHBIX UCCIEOBAaHUN B MTPOMBIIUICHHOU
MUKPOOHOJIOTUN U OUOTEXHOJIOTUH;

—HaBBIKAMU TIJITAHUPOBAHUS i BBIIIOJTHEHUS
AKCIIEPUMEHTANIbHBIX 3a/1ad 10 TMOJYYEHHUIO LEIEBbIX
MPOAYKTOB, U3YYEHUIO 3aKOHOMEPHOCTEN U YCIOBUM HX
OMOCUHTE3a, ONTUMHU3AIMU OHoTpoIecca
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I1K-17 3Haer YO-2 9K3aMEH 110
CIIOCOOHOCTH —OCHOBBI ~ TMPOMBIIUICHHON  MHKPOOHMOJIOTMH | BOTIPOCHI BOIPOCaM
pagpaGaTLIBaTB OCHOBHBIE OHMOTEXHOJIOTHH, BaKOHOMepHOCTeﬁ, JICKAIUX B OCHOBE KOJUIOKBHYMa 22-37
STATIBL TEXHOJIOTUYECKHX IIPOLECCOB OMOTEXHOIOTUH; IP-1 VO-1
BHOTEXHOIOIHIECKOrO _HeﬁCTByI'OH_[I/Ie OHMOTEXHOJIOTHYECKHE MMpOU3BOJCTBA, UX TecT CO6eCCI[OBaHI/Ie
TEXHHUYCCKOC OCHaAllICHHUC, pPasMCIICHUC
fiporecca TEXHOJIOT'NYECKOI'O 060pyI[0BaHI/I}I;
—OCHOBHBIC JTallbl IMMPOMBIIIJICHHOI'O ITPOM3BOACTBA U
YHpaBJICHUC OCHOBHBIX CT&I[I/II‘/’I HeﬁCTBy}OH_[HX
OHMOTEXHOJIOTHYECKUX IMIPONU3BOACTB,
—TEXHOJIOTNHU IIPpOU3BOZACTBA u OpraHu3anu
MPOU3BOACTBCHHBIX MW TCXHOJOTMYCCKUX IIPOLCCCOB
OMOTEXHOJIOTHYECKON TPOYKIIUH
Ymeer I1P-7 9K3aMEH 110
—BCECTH OCHOBHBIC TEXHOJIOTUYECCKHUEC IMpoICCChbl OHOPHBIﬁ BOIIpoCaM
IMPONU3BOJACTBA OMOTEXHOJIOTHIECKON IMPOAYKIUHA; KOHCIIEKT 22-37
—pa3pa6aTLIBaTL OCHOBHBIE DTANbl OMOTEXHOJIOTMUECKOTO T1P-4 pe(l)epaT
nmponecca ¢ mMoOMOIbIO ONITUMAJIBHBIX U PAallMOHAJIbHBIX vVO-3 JOKIAs
TCXHOJIOI'MYCCKUX CXEM,
—HPUMCHATH OHMOTEXHOJIOTHH C UCIIOJIb30BAHUEM I'€HHO-
HHXXCHCPHBIX MPOAYHCHTOB — MHUKPOOPraHU3MOB,
KJICTOK PACTUTCIIBHOTO U JKUBOTHOT'O ITPOUCXOKACHMS,
—HOPUMCHATL MPOTrPpECCUBHLIC  MCTOIBI HO,Z[60pa u
SKCILTYaTalll TEXHOJIOTHYECKOTO O0OpPYAOBAHHS IIPH
IMPONU3BOJACTBC OHMOTEXHOJIOTHYECKOH IMPOAYKIIMU
Brnaneer [1P-6 JK3aMEH IO
—METOJaMHM U INpPUHOUIIAMHA paSpa60TKI/I OCHOBHBIX MMPAKTUYCCKHUE BOIIpocaM
TanoB GHOTEXHOIOTHYECKOTO TIPOIIecca; 3a[AHHS 22.37

—MeToJaMM W TpUHIUIAMH  Pa3pabOTKH  IJIaHOB
pasMeleHust 000py10BaHMsI, TEXHUYECKOTO OCHAILICHUS
U OopraHu3aluu pabodyux MECT B paMKax NMPUHATON Ha
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PEIIPUATHH TEXHOJIOTUHU
OMOTEXHOJIOTMYECKOU MPOTYKITUU

IIPOU3BOJICTBA

Hcnonb3oBanue OK-5 3Haer YO-2 9K3aMeH I10
OposkeHMii ¥ IPYTHX | CIOCOOHOCTH — COBPEMEHHBIE METOAbl M TEXHOJIOTMHU (B TOM YHCIE BOIIPOCHI BOIIpocaM
npoueccos HCIIO0Th30BATh nH(OPMALIMOHHBIC) Pa3BUTHS HOBBIX HAMpaBICHHH B | KOJIOKBHyMa 38-45
MeTad0JIu3Ma COBPEMEHHBIE METOABl H MIPOMBIIIICHHON OHOTEXHOIOTHH; I1P-1 VO-1
TCXHOJIOTHUU (B TOM YHUCIIC | —3HaUEeHHUE U poJib I/IH(i)OpMaI_II/II/I u I/IH(l)OpMaI_II/IOHHLIX TECT CO6CC€I[OB21HI/IC
MH()OPMAIMOHHBIE) B TEXHOJIOTHIl B Pa3BUTUU COBPEMEHHOrO OOIIecTBa H
npodecCHOHATLHOM SKOHOMHMYECKHUX  3HAHHWM, CHOCOOBI  MPUMEHEHUS
ACATCIIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
MIPOMBIIIIICHHOW OMOTEXHOJIOTHH;
—TOPSZIOK BBOJA W PEIaKTHpOBaHWS HHDOpMamuu B
CHCTEME aBTOMATU3aLUHU
Ywmeer I1pP-7 AK3aMEH IO
— MCIIOJIK30BaTh COBPEMEHHBIE METOJIBI U TEXHOJIOTUHU (B OIIOPHBII BOIIpOCam
TOM 4YHClIe HWHPOPMAIMOHHBIE) B MPOMBIIUICHHOMN KOHCIICKT 38-45
OMOTEXHOJIOTHH; I1P-4 pedepar
—OIB30BAaThCA  MPOTPAMMHEIM — obecriedenuem s | Y O-3 moknan
penieHus nmpodeccnoHanbHbIX 33124,
— WCIIOJIB30BaTh CEPBUCHI M MH(POPMAIIMOHHBIE PECYPCHI
cetr IHTepHET B MPOMBIIIIICHHOW OMOTEXHOIOTHH
Brnaneer [1P-6 JK3aMEH IO
—COBPEMEHHBIMH METOJAMH W TEXHOJIOTHSIMHU (B TOM | TIPAKTHYECKHE BOIIpOCaM
yuciae  MHPOPMAINMOHHBIMH) B MPOMBIIIJIEHHON 3aaHusA 38-45
OMOTEXHOJIOTUH,

—OCHOBHBIMH METOJIaMH, CIIOCO0aMH M CpeACTBaMHU
MOJIYyYEHHUs, XpaHeHHsl, nepepaboTku HHGOpMaIy;
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HaBbIKAMH PabOThI C KOMIIBIOTEPOM KaK CpeICTBOM
yIpaBlieHus: HHPopMaIuei

OIIK-2 3HaeT YO-2 9K3aMeH 110
CIIOCOOHOCTD U | —OCHOBHEIE IIOHSATHS, bopMyIIBI n 3aKOHBI BOITPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JHACIUATLIHH B KOJUUJIOKBUYMa 38-45
OCHOBHBIE 3aKOHBI | TMPodecCHOHATHHOU JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBCHHOHAYYHBIX MaTeMaTUYecKoro  aHaju3a W MOJICTUPOBAHMS, TECT cobeceqoBaHKEe
JUACLIMIUTNH B | TEOPETHUYECKOTO U IKCIEPUMEHTAIHHOTO UCCIICIOBAHMS;
npodeCCuOHAIBHON —OHUOTEXHOJIIOTUYECKUE ACTIEKThI, UCTIOJIb3yEeMbIE B
NEeATETbHOCTH, TPUMEHATh | OHWOTEXHOJIOTHH;
METOAbI MATEMATHYECKOTO | —00BEKTHl OMOTEXHOJOIMH M HX OHMOTEXHOJOTHYECKHUE
aHanIM3a U | (YHKIUH, IPUHIMIIBI KyJTbTUBUPOBAHUS KIIETOK;
MOJIETTUPOBAHUS, —CYIIHOCTh METOJIOB MOJIEKYJIIPHOU T€HETHKH;
TEOPETHIECKOTO U | —DTaIbl BBIICICHUS IEJICBBIX MPOJTYKTOB.
AKCIEPUMEHTAIBHOTO Ymeer I1P-7 9K3aMEH 110
HCCIICIOBAHUS —TpPOBOJIUTH SKCIIEPUMEHTANbHBIE HCCIEAOBAHUA H OTIOPHBII BOIIPOCaM
HCIIBITAaHUSA 10 3aJaHHOM METOJNHMKE, IT0Jb30BaThCs KOHCITEKT 38-45
MareMaThyecko o0paboTkoil skcnepuMmeHTAIbHBIX | [1P-4 pedepar
JaHHBIX; YO-3 noxian
—TI0JI30BAThCS S3BIKOM MOJIEKYJISIPHOM OMOTEXHOJIOTHH;
—BBIOMPATh OMOIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 9HK3aMEH 10
—MeTOoJaMi ¥  TPUHIUIIAMH  COBEPILICHCTBOBAHUS | TMPAKTUYECKUE BOIIpOCaM
MIPOMBIIIUIEHHOW MHUKPOOHOJIOTHU ¥ OMOTEXHOJIOTHH, 3a1aHus 38-45

—OCHOBHBIMH 3daKOHAMU €CTCCTBCHHOHAYYHBIX JUCIHUIIIINH
B HpOMBIHIJ'IGHHOfI MI/IKp06I/IOJ'IOl"I/II/I n 6I/IOTCXHOJ'IOFI/H/I,
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MCTOJaMU MATECMATUYCCKOI'0 aHaJIn3a U MOACIIMPOBAHNA,
TCOPECTUYECKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIIEA0OBAaHUA

OIIK-3 3Haer YO-2 9K3aMEH 110

CIIOCOOHOCTH —KOHIIETIUN CTPOCHHUSI BEIIECTBA,; BOMPOCHI BOIIPOCaM

HUCIIONB30BATh 3HAHUA O | —OCHOBHBLIC HAIIPABJICHUA U HpO6JIeMaTI/IKy COBPCMCHHBIX KOJIJIOKBUYMa 38_45

COBpeMeHHOI (hH3HIECKOi HpeI[CTaBJ'IeE-II/II/I POCCUHCKUX U 3apyOEKHBIX YUYEHBIX O IP-1 VO-1
(¢u3MYecKOl KapTHHE MHpa W CTPOSHHM BEIIECTBA IS

KapTHHE MUpa, . TEeCT cobecenoBaHue
TMOHVMMAHMSI OKPYXKAIOIIEro MUpa U IBJICHUN TPUPOBI

TpOCTPAHCTBCHHO Ymeer I1P-7 3K3aMEH M0

BPEMEHHBIX .

P —OTJIMYaTh HAYYHOE MO3HAHUE OT HEHAYYHOI'O; IPUMEHSTh OTOPHBIN BOIIpOCaM
3aKOHOMEPHOCTAIX, 3HaHUA (PU3MYECKMX U XHMHUYECKUX 3aKOHOB IS KOHCIIEKT 38-45
CTPOCHHH BCIIECTBA JUIA |  opnucaHUsl €CTECTBEHHOHAYYHON KApTUHBI MUPA; T1P-4 pedepar
MTOHUMAaHUS OKPY>KAIOIIEro | —J1aBaTh MPAKTHUYECKYIO OIICHKY COBPEMEHHON (PH3HUICCKOM VO-3 noxnan
Mupa u SABJICHUU MIPUPOIBI KapTHUHE MHpa Ha OCHOBC OIIPCACIICHHBIX ITOJIOXCHUAX

TEOPUHU CTPOEHUS BEIIECTBA
Bmaneer I1P-6 9K3aMEH MO
—HaBbIKaMHU aHaJIM3a IIPUPOJIHBIX SIBJICHUM U MPOLIECCOB C | IMPAKTUYECKUE BOIIpOCaM
MOMOIIBI0  TPEACTABICHUA O  E€CTECTBEHHOHAYYHOU 3aaHHS 38-45
KapTUHE MUPA;
—CHOCOOHOCTBIO HCIIONIBb30BaTh 3HAHUS O COBPEMEHHOMU
¢busnueckoll  KapTHMHE ~ MHpa,  MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA IS
MTOHUMAaHMsI OKPY>KAIOIIET0 MUAPA U SIBJICHUN IPUPOIbI
I1K-9 3HaeT YO-2 9K3aMeEH I10
BJIaJICHHE OCHOBHBIMH | —OCHOBHBIE HAIPABJICHUS PAa3BUTHS OHUOTEXHOJOTHUH U BOIIPOCHI BOIIpOCaM
MeToAaMu U IpUEMaMHU COBPEMCHHBIC JOCTHXKCHUS OMOJIOTHYECKUX HayK H KOJUUJIOKBUYMa 38-45
NpOBeeHHs OMOMEIUIIMHCKHUX TEXHOJIOTHIH; [P-1 vVO-1
—TpaJUIMOHHbIE MUKPOOHBIE TEXHOJOTUH U OCHOBHBIC
AKCIIEPUMEHTAIBHBIX TECT cobeceroBaHUE

3TaIbl OMOTEXHOJIOTHYSCKUX IIpOLECCCOB,
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HUCCIIEJOBAaHUN

npodeccnoHaTbHOMI

o0actu

cBOEN

—cnocoObpl  OMOCHHTE3a OMOJIOTHYECKHU
AKTUBHBIX BEILIECTB;

—OCHOBHBIC METOAbI nu HpI/IeMBI HpOBeI[eHI/IH
SKCIIEPUMEHTAIBHBIX MCCICIOBAHUN B MPOMBIILICHHON

MHUKPOOHOJIOTHN B OMOTEXHOJIOTHH

OCHOBHBIX

VYmMmeer

—NpUMEHATh (yHIaMEHTAJIbHbIE TEOPETUUYECKHE 3HAHUS
JUIsL  pelleHMs] TPaKTUYECKUX 3afad B  o0siacTu
MUKPOOHOIA OMOTEXHOJIOTHH u MIPOBOAMTD
U CCJIEIOBAHMUSI 1o COBEPLICHCTBOBAHUIO
OMOTEXHOJIOTMYECKOTO MPOIlecca;

—MpPOBOJIUTh 3KCIEPUMEHTAIbHBIE HCCIIECIOBAaHUS B
POMBIIIICHHOW MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUHU

[1P-7
OTIOPHBIN
KOHCIIEKT

[TP-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

—crnoco0aMy  TIOMy4YeHUs  MPOAYLEHTOB  IOJIE3HBIX
BCIICCTB, M3YYCHHUS HX (HU3HOIOT0-OMOXUMHUICCKHX
XapaKTEPUCTHK

—OCHOBHBIMM METOJJaMd U TPUEMaMH TPOBEICHUS
AKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUN B MPOMBILLICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;

—HaBbIKAMHU IJITAHUPOBAHUS u BBITIOJIHEHUS
AKCIIEPUMEHTAIIBHBIX 33/1ad 10 TOJYYEHHUIO IEJIEBbIX
MPOJIYKTOB, U3YUYEHHUIO 3aKOHOMEPHOCTEN U YCIOBUHN UX
OMOCUHTE3a, ONTUMHU3ALMU OUonponecca

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-17
CIIOCOOHOCTD

pa3pa6aTBIBaTB OCHOBHBIC

OTaIllbl

OMOTEXHOIOTUYECKOTO

nporiecca

3Haer

—OCHOBBI MPOMBIIUIEHHOU MUKPOOHOJIOTUN u
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JISKAIIUX B OCHOBE
TEXHOJOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH;

—ICUCTBYIOIIE OMOTEXHOJOTUUECKHE MTPOU3BOJICTBA, MX
TEXHUYECKOE OCHaIIIEHHE, pa3melleHue
TEXHOJIOTHYECKOTO 000PYI0BAHUS;

—OCHOBHBI€ ATallbl MPOMBIIIJIEHHOTO TPOU3BOACTBA 1

VO-2
BOIIPOCHI
KOJJIOKBUyMa
I1P-1
TECT

9K3aMEH I10
BOIIpOCaM
38-45
YO-1
cobecenoBanue
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yIpaBICHUE  OCHOBHBIX  CTaJUM  JEHCTBYIOLIUX
OMOTEXHOJIOIMYECKUX IIPOU3BO/ICTB;
—TEXHOJIOTUH IIPOU3BOJCTBA u OpraHu3anuu

NPOU3BOACTBEHHBIX M TEXHOJOIMYECKUX IPOLIECCOB
OMOTEXHOJIOTMYECKOM MPOTYKIIUU

VYmeer I1P-7 9K3aMeH 110
—BECTM  OCHOBHBIE  TEXHOJOTMYECKHE  MPOIECCHI OTIOPHBIN BOIIpOCaM
MIPOU3BOJICTBA OMOTEXHOJIOTMYECKON MPOIYKIIUH; KOHCIIEKT 38-45
—pa3pabarbiBaTh OCHOBHBIE ITANbl OMOTEXHOJOIHYECKOTO | [[p-4 pedepar
pouecca ¢ MOMOIIBK ONTUMAJIBHBIX W PALIMOHAIBHBIX VO-3 nokan
TEXHOJIOTHYECKHUX CXEM;
—TPUMEHSATh OMOTEXHOJIOTHH C MCIOIH30BAHUEM TCHHO-
WHXEHEPHBIX MPOAYLEHTOB - MHKPOOPraHHU3MOB,
KJIETOK PaCTUTEIBHOIO U )KUBOTHOI'O MPOUCXO0KIACHUS,
—IPUMEHATHh TPOTPECCHBHBIC METOJBI Ioadopa U
AKCIUTyaTallid TEXHOJOTUYECKOTO 00O0PYy/IOBaHUS MpU
MIPOU3BOJICTBE OMOTEXHOIOTUYECKOM MPOTYKIIUN
Bnaneer I1P-6 3K3aMEH 110
—MeToJaMH ¥ TPHUHLIUIAMH pa3pabOTKH OCHOBHBIX | MPaKTUYECKUE BOIIpOCaM
9TaNOB OMOTEXHOJIOTHYECKOTO nmpouecca, 3aaHus 38-45
—MeToJaMH U TPUHIHUIAMH  Pa3pabOTKH  IJIaHOB
pa3MeleHust 000pyI0BaHUsI, TEXHUYECKOTO OCHAIIICHUS
U OpraHu3aiuu pabodymx MeCT B paMKaxX MPUHATON Ha
MPEANPUITHI TEXHOJIOTHH MPOU3BOACTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU
IIpousBoacrea, OK-5 3HaeT YO-2 9K3aMEH 110
OCHOBAHHbIE HA | ClIOCOOHOCTH — COBpPEMEHHBIE METOABl M TEXHOJIOTHH (B TOM YHCIIE BOITPOCEI BOIIpOCaM
MOJIY4eHUH HACTIOIB30BATh WH(POpPMAIIMOHHBIE) Pa3BUTHSA HOBBIX HAIpaBICHUN B KOJUIOKBUYMa 46-50
MHUKPOOHOI COBPEMEHHBIE METOABl M | IPOMBIIUICHHOM OMOTEXHOJIOTHH; I1P-1 YO-1
onomaccel TEXHOJIOTHH (B TOM YHCIIE€ | —3HaUeHHUE U poJib nuH(pOpMaIUu U HHPOPMAITMOHHBIX TECT cobecenoBaHUE
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nH(pOPMAaILMOHHBIE) B

—TEXHOJIOTUM B Pa3BUTHUM COBPEMEHHOro OOIIECTBAa U

npodeccuoHaIbHON SKOHOMMYECKHUX  3HAHHMM, CHOCOObl  MPUMEHEHUS
JeSATeIbHOCTH MH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
MPOMBIIIICHHON OMOTEXHOJIOTHH;
—TOpPSIIOK BBOAA M PEAAKTHPOBAaHUS HMHGOpMAIMH B
CHCTEME aBTOMATU3aLUuU
Ymeer [1P-7 3K3aMEH 110
— MICTIOJIB30BaTh COBPEMEHHBIE METOIbI U TEXHOJIOTUH (B OIIOPHBIN BOIPOCaM
TOM uYucie WHOOPMAIOHHBIE) B IMPOMBIIUICHHON KOHCIIEKT 46-50
OMOTEXHOJIOTHH; [1P-4 pedepar
—OJB30BAaThCA  MPOTPAMMHBEIM  obecriedenuem s | Y O-3 moknan
peteHwust mpohecCHOHANBHBIX 3a/1a4;
—HCIIOJIb30BaTh CEPBHUCH M WH(OPMAIIMOHHBIE PECYPCHI
ceTy VIHTepHET B MPOMBIIIIIEHHOW OMOTEXHOJIOTUI
Bnaneer I1P-6 9K3aMeH 110
—COBPEMEHHBIMH METOJIaMU ¥ TEXHOJOTHUSMH (B TOM | TPaKTHYECKHUE BOTIPOCaM
yuciae  MHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 46-50
OMOTEXHOJIOTUH,
—OCHOBHBIMH METOJIaMH, CIIOCOOaMH M CpeACTBaMH
MOJIy4EHHUsl, XpaHEeHMs, nepepaboTKku HHGPOpMAIUY;
HaBbIKAMU DPA0OTHI C KOMIIBIOTEPOM KaK CpEICTBOM
yrpasiaeHus: nHhopmarmei
OIlK-2 3HaeT YO-2 9K3aMEH 110
CIOCOOHOCTh U | “OCHOBHBIE  TIOHATHS, bopmybI U 3aKOHBI BOTIPOCHI BOIIpOCaM
TOTOBHOCTH HCIIOJIB30BaTh | €CTECTBEHHOHAYYHBIX JVCTIATUTAH B | KOJJIOKBHyMa 46-50
OCHOBHBIE 3aKOHBI | TMPOdecCHOHATHHOU JIeATEIIbHOCTH, METO/IbI I1P-1 YVO-1
€CTeCTBEHHOHAYYHBIX MaTeMaTHYeCKOTO  aHaliM3a W MOJCIMPOBAHMUS, TEeCT cobecenoBaHue
TVCTIUTUTAH B | TEOPETHYECKOTO M SKCIIEPUMEHTAILHOTO HCCIICIOBAHUS;
npodeccnoHaNbHOMI
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ACATCIIbBHOCTH, IIPUMCHSATDH
METOAbI MATEMATHYCCKOT'O

—OHMOTEXHOJIIOTUYECKUE ACTICKTHI, UCTIOIh3yEeMbIC B
OMOTEXHOJIOTUH;

aHajauz3a u —00BEKTHl OMOTEXHOJOTMHM M UX OHOTEXHOJIOTHUYECKHUE
MOJCIIUPOBAHUS, (GYHKIHMH, TPUHITUIIBI KYJIbTUBUPOBAHMS KIIETOK;
TEOPETHUYECKOTO U —CYIIIHOCTh METOJIOB MOJICKYJISIPHOU T€HETHKH,
AKCTIIEPUMEHTAIBHOTO —3Tarbl BBIJICICHHS IIEJIEBBIX TTPOYKTOB.
HUCCIIEIOBAHUS Ymeer I1P-7 9K3aMEH 110
—TPOBOJUTH DKCIIEPUMEHTAJIbHBIC HCCICAOBAHUS U OTIOPHBII BOIIpOCaM
HCIBITAHUS 110 3aJaHHOM METOMUKE, I10JIh30BaThCs KOHCIIEKT 46-50
MaTeMaTHYeCcKol 00paboTkol dKkcrepuMeHTanbHBIX | [1P-4 pedepar
JAHHBIX; VYO-3 moxkian
—T0JIb30BaThCS S3bIKOM MOJIEKYJISIPHONH OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 9K3aMeH 110
—MeToJaMH W  TMPUHIUIAMH  COBEPUICHCTBOBAHUS | TMPAKTUYECKUE BOIIpOCaM
MIPOMBIIIICHHOM MUKPOOHOJIOTHH M OMOTEXHOJIOTUH, 3a7aHus 46-50
—OCHOBHBIMH 3aKOHAMH €CTECTBEHHOHAYYHBIX
JUCHUIJIMH B TPOMBIIUIEHHOH MHUKPOOUOJIOTHH |
OMOTEXHOJIOTHH, METOJAMU MaTEMaTHYECKOI'0 aHalIn3a
u MOJICITUPOBAHUS, TEOPETHUYECKOTO i
HKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS
OIIK-3 3Haer YO-2 9K3aMeH 110
CIIOCOOHOCTH —KOHIICTIIIUHA CTPOCHUS BEIIECTBA; BOIPOCHI BOIIpOCaM
WCIONB30BAaTh 3HAHMUS © | —OCHOBHBIC HAMPABICHUS U MPOOIEMATUKY COBPEMEHHBIX KOJUTOKBHyMa 46-50
COBpeMeHHOI (hH3HIECKOit HpC}ICTaBJ'IeVHI/Iﬁ POCCHUHCKUX U 3apyOEKHBIX YUYEHBIX O IP-1 vVO-1
KapTHHe MDA, bu3MYECKO KapTUHE MUpa M CTPOCHHUU B?’H_ICCTBa TSt TecT cobecenoBanme
MMOHUMAaHUS OKPY>KAIOIIEr0 MUPA U SIBJICHUI TPUPOJIBI
MPOCTPAHCTBEHHO-
BPEMEHHBIX
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3aKOHOMEPHOCTSIX, Ywmeer [1pP-7 3K3aMEH 110
CTPOCHHUHU BEIlEeCTBA JIJIs —OTJIMYaTh HAy4yHOE TI03HAHHWE OT HEHAY4YHOTO; OTIOPHBII BOIIpOCaM
MOHMMAHHUS MPUMEHSATH 3HAHUS (PU3NUECKUX U XUMUUYECKHX 3aKOHOB KOHCIIEKT 46-50
OKPYKAIOIIEro MIpa i JUIs1 OTIMCAHUSI €CTECTBEHHOHAYYHOW KapTUHBI MUDA; } TTP-4 pedepar
SABIEHHH TPEPOIEL —JIaBaTh l;[paKTI/I‘{eCKyIO OIICHKY COBPEMEHHOM VO-3 noknax
(bU3MYECKON KapTUHE MHUpa HAa OCHOBE ONPECICHHBIX
MTOJIOXKEHUSX TEOPUU CTPOCHHMSI BEIIECTBA
Bnaneer I1P-6 9K3aMeH 110
—HaBBIKAMHM aHAJIN3a MPUPOJIHBIX SBJICHHUH U MTPOIIECCOB C | MPAKTUYCCKUE BOIIpOCaM
MOMOUIBIO TPEJACTABICHUNA O €CTECTBEHHOHAYYHOU 3aaHus 46-50
KapTUHE MUPA;
—CHOCOOHOCTBIO HMCIOJIb30BaTh 3HAHUS O COBPEMEHHOMU
(UBUYECKON KapTUHE MUpa, MIPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUH BEIIECTBA AJIS
MMOHUMAHUS OKPY>KaIOIIEro MUpa M sIBJICHUH PHUPOJIBI
I1K-9 3Haer YO-2 9K3aMeH 110
BJIaJICHHE OCHOBHBIMH | —OCHOBHBIC HAMPABJICHUS Pa3BUTHS OMOTEXHOJIOTMH U BOIPOCHI BOIIpOCam
METOMaMH W TpueMaMu | COBPEMEHHBIC TOCTHKCHHS OMOJOTHYECKUX HayK U KOJTOKBHyMa 46-50
NpoBeeHus OMOMETUIIMHCKUX TEXHOJIOTUIH; IP-1 VO-1
KCIICPHMEHTATBHEIX —TpaAUIIMOHHbIE MUKpPOOHBIE TEXHOJOTHMH U OCHOBHBIE TecT cobece1oBatIe
N . | DTambl OMOTEXHOIOTUYECKHX MPOIIECCOB;
MCCIICIOBAHUM B~ CBOCH | _010c06pI  GMOCHHTE3a  OCHOBHBIX — OHOJOTHYECKH
npodecCHOHATBHOM aKTHBHBIX BEIECTB;
obnacTtu —OCHOBHEIC METObI u MIpUEMBI MNPOBEACHU
AKCIIEPUMEHTAJIBHBIX UCCIEOBAaHUN B MTPOMBIIUICHHOU
MUKPOOUOJIOTUN U OMOTEXHOJIOTUN
YmMmeer I1P-7 JK3aMeH 110
—TpPUMEHATh (yHIAMEHTAIbHBIE TEOPETHUECKUE 3HAHUS OTIOPHBII BOIIpOCaM
JUISL  pelIeHHs] TPAaKTHUYECKUX 3agad B o0yacTu KOHCIIEKT 46-50
MUKpPOOHOM OHOTEXHOJIOTHH u NPOBOJUTL | TTp-4 pedhepar
HCCIICA0BAHUS o COBEPILIEHCTBOBAHUIO VO-3 noxnan

OMOTEXHOJIOTHYECKOTO nponecca,
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—HOPOBOJAUTHL  OKCICPUMCHTAJIBHBIC  HCCICAOBAHHA B
HpOMLIHIJ'ICHHOfI MI/IKpO6I/IOJ'IOFI/II/I 1 OMOTEXHOJIOTHH

Bianeer [1P-6 3K3aMEH 110

—crnoco0aMu TOJyYeHUs TPOAYIIEHTOB ITOJIE3HBIX MIPAKTUICCKHE BOIIpOCaM

—BEIIECTB, HU3YYCHUS HUX (UINOIOTO-OMOXUMHUYECKUX 3a1aHus 46-50
XapaKTePUCTHK

—OCHOBHBIMM METOJaMU U T[pPUEMaMHU [POBEACHUS
AKCHEPUMEHTAIBHBIX HCCIIEIOBAHUN B MPOMBIIIJICHHOU
MUKpPOOUOJIOTUU U OUOTEXHOJIOTUH;

—HaBbIKaMHU IJTAHUPOBAHUS u BBITIOJTHEHHUS
AKCIIEPUMEHTANIbHBIX 33/1a4 1O MOJIYYEHUIO LEJIEBbIX
MPOAYKTOB, U3YYEHUIO 3aKOHOMEPHOCTEN U YCIOBUM UX
OuocuHTe3a, ONTUMHU3ALMU OUompoIecca

[Ipumeuanue:
1) ycrasrii onpoc (YO):
cobecemopanne (YO-1), komtokBuym (YO-2); nokian (YO-3).
2) muceMeHHBIE padoThl (11P):
tect (ITP-1); npaktuueckue 3ananus (I1P-6), pedepar (ITP-4); onopwsiii koucnekt (I1P-7).
KoHTposbHbIE 1 METOAMYECKUE MAaTEPUAITbI, & TAKXKE KPUTEPUH U TTOKA3aTeNId, HEOOXOIUMBbIE JIJIsi OIICHKW 3HAHUM, YMEHH,
HaBBIKOB M XapaKTEpH3YIOIIUE dTarbl (HOPMUPOBAHMS KOMIIETCHIIMM B MPOIECCE OCBOEHUS OOpa30BaTEIbHON MPOrpamMMbI

npeacrasiieHsl B [Ipunoxenun 2.

49




V. CIIMCOK YYEBHOM JIUTEPATYPbI U UHOOPMAILIMOHHOE
OBECIIEYEHME JUCIIUIIJINHbI

OcHoBHas JuTEpaTypa
(anexmponmvie u neuammvie u30amUs1)

1. Anemmna, E.C. KynbTUBUpPOBaHHME MHUKPOOPraHM3MOB KaK OCHOBa
OMOTEXHOJIOTUUECKOT0 Tpoliecca [DIeKTpoHHbIN pecypc]: yueoHoe nocodue/ E.C.
Anemuna, E.A. Jlpo3noBa, H.A.PoMaHneHKO — DIEKTPOH.TEKCTOBBIC JIaHHbBIC. —
Opendypr: OpenOyprckuii rocynapcTBennbiii yausepcutet, 9bC ACB, 2017.—192
C. — Pexxum nocryma: http://www.iprbookshop.ru/71282.html. — 9BC «IPRbooks»

2. buptokoB, B.B. OcHOBbI NPOMBINIIICHHOW OHOTEXHOJIOTHH: Y4eOHOE
nocobue / B.B. bupiokos, [pexn. JI. U. T'anunkas]. — M.: KonocC, 2004. — 296 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU

3. Kpurep, O.B. Opranuzanuss OHOTEXHOJOTMYECKUX MPOU3BOJICTB

[OnexTpoHHBI pecypc]: yueOHoe mocodue / O.B. Kpurep, C.A. HBaHoBa. —
Onektpon.jan. — Kemepoo: KemI'V, 2018. — 99 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/107701.

4. Jlykanun, A.B. HmuxeHepHas OMOTEXHOJIOTHS: OCHOBBI TEXHOJIOTHH

MUKPOOHOJIOTUYECKHUX MPOU3BOJICTB: YueObHoe mocoodue / A.B. Jlykanun — M.:HUL]
NH®PA-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 aIlapaThl

MUKPOOUOJOTUUECKUX MTPOU3BOJICTB: YueOHoe nocooue / A.B Jlykanun. — M.: HUILL
NH®PA-M, 2016. — 451 c.: http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-
527535&theme=FEFU

JlonoJiHUTEIbHAS JIUTEPATypa
(nevammwie u snexmporHbie uz0aHUs)

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=chamo:823819&theme=FEFU

2. AneeB, b.C. Beenenue B Texumueckyro Mukpoouosnoruto / b. C. Anees;
nox pexa. b.C. Aneesa, .M. YuctsikoBa. — Mocksa: [Tumenpomuzaat, 1943. — 220
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:327983&theme=FEFU

3. be3bopoaor, A. M. MukpoOuosioruueckuii cuates / A. M. be36opoos, I
. Ksecuranze; [0TB. pen. A. I'. Jlo6anok]. — Cankt-IlerepOypr: [Ipocniekt Hayku,



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
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
http://lib.dvfu.ru:8080/lib/item?id=chamo:823819&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:327983&theme=FEFU

2011. — 143 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:785480&theme=FEFU
4. buotexHnosnorus: [ydeOHOe mocoOue i By30B]: B 8 KH. KH. 6.

MukpoOuosorndeckoe MPOU3BOJICTBO OHOJIOTUYECKHM AaKTUBHBIX BEIIECTB U
npenapatoB / B.A. beikos, .A. Kpbutos, M.H. Manaxos [u ap.]; nox pea. H.C.
EropoBa, B.JI. CamyumnoBa. — MockBa: Beicmias mxona, 1987. — 143 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU
5. buorexnonorus: [y4eOHoe mocoOue il By30B]: B 8 KH., KH. 6.

MukpoOrosoruyeckoe MpPOU3BOACTBO OHMOJIOTMYECKH AaKTHBHBIX BEIECTB U
npenapatoB / B.A. beikos, .A. Kpbutos, M.H. Manaxos [u ap.]; mox pea. H.C.
Eroposa, B.J[. CamyumnoBa. — MockBa: Beicmmas mkoma, 1987. — 143
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

6. Bopobbena, JI.W. [IpombiniuieHHass MUKPOOHOJIOTHS: y4eOHOE TOCcoOue /s
By30B / JI. 1. BopoOreBa. — MockBa: 3a-Bo MockoBckoro ynuBepcurera, 1989. —
294 c.http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU

7. Topnenko, B.A. Hayunbie ocHOBbl Ouorexnosoruu. Yacts 1.

HanotexHonoruu B Ouosioruu [DIEKTPOHHBIN pecypc]: yueOHoe mocooue/ B.A.
['opnenko,H.M. Kyry3oBa, C.K.IlaTyHuHa. — DIE€KTpOH.TEKCTOBBIE TaHHbIE. — M.:
[Tpomerei, 2013. - 262 C. - Pexum JOCTyma:

http://www.iprbookshop.ru/24003.html. — 55C «IPRbooks»
8. I'panoBa, H.b. MukpoOuosioruueckuii KOHTPOJIb OMOTEXHOJIOTHUECKUX

MIPOU3BOJICTB: yueOHoe rmocooue st By3oB / H.b. I'panora, E.C. babGycenko, B.1.
[Tandunon [1 ap.]. — Mockaa: Helln TUTIOC, 2016. —
139c.http://lib.dvfu.ru:8080/lib/item?id=chamo:838315&theme=FEFU

9. Kiynosa, C.M. buotexnomnorus: yaeoOnuk s By308 / C.M. Knynosa, T.A.
Eroposa, E.A. JKuByxuna. — MockBa: Axamemus, 2010. — 256 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416005&theme=FEFU

10. MunkeBuu, WM.I'. MarepuanbHO-2HEpreTHUECKUN OaJaHC M KUHETHKA

pocta mukpoopranusmoB / WM.I'. MunkeBuu. — WMxkeBck: HUIl «Perynspuas u
Xao0THYeCKast JTMHAMHUKA, 2005. - 352

c.http://lib.dvfu.ru:8080/lib/item?id=chamo:286237 &theme=FEFU
11. OcHOBBI TPOMBIIIJIEHHOW OWOTEXHOJOTUM [DJIEKTPOHHBIM pecypc]:

yuebHoe mocobue/ K.b. busmeB [u nap.]. — DJIEKTPOH.TEKCTOBbIE JaHHbBIC.—
Anmater:  Hyp-Ilpunat, 2015. - 164 c¢. — Pexum  gocrtyma:

http://www.iprbookshop.ru/67117.html. — 95C «IPRbooks»
12. IlpomeiniuienHass ~ MukpoOuosiorusi:  Ydyebnoe mocobue / Ilog

pen.B.C.byTkeBrua M.: CuaOrexusfar, 1933. —
236c.http://lib.dvfu.ru:8080/lib/item?id=chamo:328065&theme=FEFU
13. IIpombinieHHas: MUKPOOWOJIOTHS: yueOHOoe mocoous st By30B / 3.A.

ApkanseBa, A.M. be3z6oponos, I.H. broxuna [u ap.]; mox odur.pea. H.C. Eropoga.
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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

- MockBa: Bricmas IIKOJIA, 1989. - 688
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:106282&theme=FEFU
14. Ps6koBa, I'.B. Biotechnology (buotexnosorus) [31eKTpoHHBIN pecypc]:

yaebHO-MeTondyeckoe nocodue / I'.B. PsabkoBa — DeKTpOH.TEKCTOBbIE JaHHEBIE.
http://www.iprbookshop.ru/61942.html. — Kazans: Ka3zaHCkuil HalMOHAIBHBIN
HCCIIeIOBAaTeNIbCKUN TexHonornueckut yausepcurer, 2012. — 152 ¢. — Pexum
JOCTYyTIA: http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-
61942&theme=FEFU

15. Cupotkun, A.C. TeopeTndeckre OCHOBBI OMOTEXHOJIOTUU [ DIEKTPOHHBII
pecypc]: ydebHO-MeTommyeckoe mocodoue/ A.C. Cuporkmn, B.b. XKykoma. —

OJIEKTPOH.TEKCTOBbIE ~ AaHHble. — Kazanb: KazaHCkWil  HallMOHAJBHBIN
UCCJIeIOBATENbCKUIM TexHoMornueckuii yauBepcutet, 2010. — 87 c. — Pexum
noctyna: http://www.iprbookshop.ru/63475.html. — 36C «IPRbooks»

16. larunyposa, ['.M. TexHuueckas MHKpOOUONOTHS [DIEKTPOHHBIN
pecypc]: yueOHo-meTonuueckoe mocobue/ .M. Ilarunyposa,E.B. Ilepymikuna,

K.I''InnionutoB. — DOnEKTpOH.TEKCTOBbIe pAaHHble. — Kaszanb: Ka3zaHckuil
HAIMOHATBHBIA MCCIIEIOBATEILCKIN TEXHOJIOTHUECKHi yHuBepcutet, 2010, — 122
C. — Pexxum nocryma: http://www.iprbookshop.ru/63485.html. — 9BC «IPRbooks»
17. lImun, P. Harnsaanas 6uoTexHOIOTHS M TeHEeTHYeCKass WHkeHepus / P.
[IImun; nep. caem. A.A. Bunorpagosoii, A.A. CunrommHa. — Mocka: BMHOM.
JlabopaTopus 3HaHUH, 2014. — 324
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

HopMmaTuBHO-IpaBOBbI¢ MAaTEPHAJIbI

1. OO0 ocHOBax OXpaHBI3JOPOBbA TIpaxkaaH B Poccuiickoit denepaunu
[DnexTponHbIil pecypc]: @enepanbhbiii 3akoH Ne 323-O3 ot 21 HOoa0ps 2011 r.:
npuHsT ['ocynapcrBennont [{ymoii 1 Hos6ps 2011 r. — mocn. u3m. 03 uronst 2016 r.
/I TAPAHT: wunbopMalioHHO-TIpaBOBasi CHUCTeMa. — PexuM  JoCTyma:
http://www.garant.ru/.

2. O OUOMEIUIMHCKHUX KJIETOYHBIX MPOAYyKTaxX [DIEKTpOHHBIN pecypc]:

®enepanbHbiil 3ak0H Ne 180-D3 ot 15 utons 2016 r.: npunsar ['ocynapcTBeHHON
Hywmoii 08 utonst 2016 r // TAPAHT: undgopmanronHo-npaBoBas cucteMa. — Pexxum
nocryna: http://www.garant.ru/.

3. O0 yTBepXkACHUM TMOPSAKA YHUUTOXKECHHS  (ParbCHPUITUMPOBAHHBIX

OMOMETUITMHCKUX KJIETOYHBIX MPOAYKTOB, HEeJI00POKAaYECTBEHHBIX
OMOMEUIIMHCKUX KJIETOYHBIX MPOAYKTOB M KOHTpadaKTHBIX OMOMEIUIIMHCKUX
KJICTOYHBIX TMPOIYKTOB [DJEeKTpOHHBIH pecypc]: 3akimroueHue MuUHHUCTEpPCTBA
HKOHOMUYECKOTO pa3BUTHs PD 00 o1ieHKe peryupyroniero Bo31eCTBHS Ha MPOEKT
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http://lib.dvfu.ru:8080/lib/item?id=chamo:106282&theme=FEFU
http://www.iprbookshop.ru/61942.html
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-61942&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-61942&theme=FEFU
http://www.iprbookshop.ru/63475.html
http://www.iprbookshop.ru/63485.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU
http://www.garant.ru/
http://www.garant.ru/

[TocranoBnenus [IpaButenscTBa Poccuiickoit @enepanuu ot 28 HosiOpst 2016 1. N
36281-ClI/126u // TAPAHT: undopmannoHHO-TIpaBoBasi cuctema. — Pexum
nocryma: http://www.garant.ru/.

4. KowmmuiekcHass nporpamma pa3Butus OuoTtexHonoruii B Poccuiickoit

®denepannu Ha nepuon a0 2020 roga (YT1B. 24 anpens 2012 r. N 1853n-I18)//
I'APAHT: wuHdopmaimoHHO-TIpaBOBass  cucTemMa. —  PexuMm  jocryma:
http://www.garant.ru/.

HopmaTuBHbIE JOKYMEHTBI

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

2.TOCT P 57079-2016 buorexnosorum. Knaccudukanus
ouorexHosmornueckod mnpoaykuuu. — Bwen. 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 cooTtBeTcTBUsa. OOmMe mpaBwWiia OIECHKH

(MOATBEPKIIEHUSI) COOTBETCTBUSL OOOpPYAOBaHHUS, MpUMEHsAEeMOro B cdepe
ouworexnonoruu. — Bpen. 01.07.2017, mara mocin. u3m. 10.12.2018. — M.:
Crannmaptundopm, 2016. — 8 c.http://docs.cntd.ru/document/1200139391

4. TOCT P 57234-2016 Ilpomykius MHUKpoOUOJOTHYECKas. YIIaKOBKa,

MapKHUpOBKa, TpaHCIIOPTUpoBaHue U xpanenue— Beex. 01.05.2017, nara nociu. u3m.
12.09.2018. — M.: Cranmaptuadopm, 2016. — 8 c.
http://docs.cntd.ru/document/1200141095

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTepHeT»

1. ®epepanbHOe OromKeTHOE YyupexaeHue Hayku «l['ocynapcTBeHHbIN
HAy4YHbIN [EHTP NPUKIATHON MUKPOOHOIOTUU U OMOTEXHOIOTUUY — OPUIIMATbHBIN
caitT: http://www.obolensk.org/

2. HUUN O6uomenuuuuckoir xumuu uMm. B.H. OpexoBuya — oduimanbHbIN
caiT: http://www.ibmc.msk.ru/

3. depaepanbHOE rOCYJAapCTBEHHOE YUYPEKICHUE «DenepanbHbIi

UCCIIeIOBATENLCKUN  TeHTp «DyHIaMEHTAIbHBIE OCHOBBI  OHMOTEXHOJIOTHUN
Poccuiickoii akagemun Hayk» — opuimanbHelid caift: hitps://www.fbras.ru/

4, MexayHapoaHbI  y4eOHO-HAy4YHbIH  OHMOTEXHOJIOTHYECKHH  IIEHTpP
MOCKOBCKOr0o TOCyHapCTBEHHOIO YyHUBepcutera uMeHu M.B. JlomoHocoBa —
ounmansHbIi caiT: http://biocentr.msu.ru/
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5. O0OO«Hay4HO-uccaen0BaTENbCKUI u MPOEKTHBIN UHCTUTYT
ounorexnonornueckoit nuuayctpun» OO0 HUIIM BUOTUH — opunmranbHbIi caiT:
http://www.biotin-Kirov.ru/

6. DenepanbHOE I'ocynapcTBeHHOE bromxeTHoe Yupexenue

«l"ocynapCcTBEHHBIN HayYHO-UCCIEA0BATENBCKUI UHCTUTYT F€HETUKU U CEJICKIUU
MIPOMBIILJIEHHBIX MUKPOOPTaHU3MOB HallMOHAJIBHOTO UCCIEA0BATENBCKOTO IEHTPA
«KypuaroBckuit  uHCTUTY™»(I'OcHUWrenetnka) —  odunuManbHBIM  CaWT:
http://www.genetika.ru/

7. LleHTp NpoMBILIIEHHOW OMOTEXHOIOIMY UMEeHH KHATHHM E.P.JlankoBoii —
ounmaneHeii caitt:https://www.cpbdashkova.ru/glavnaya-ruskaya

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

VI.METOANYECKHUE YKA3AHUSA IO OCBOEHUIO JTUCHUIIJIMHBI

PexoMeHjaniny 1o TJIaHUPOBAHUIO U OPTaHU3AIMU BPEMEHU, OTBEICHHOTO Ha
M3y4eHUE TUCHUIUINHBI « [ [pOMBITIIICHHAS MUKPOOHOJIOTHS U OMOTEXHOJIOTHSI»:

— U3yYCHHUE KOHCTIEKTA JICKIIUU B TOT )K€ JIeHb moce Jeknuu — 10-15 MunyT;

— TIOBTOPEHUE JICKIIUH 3a JISHb TIepe cheayromen seknueit — 10-15 MunyT;

— H3Y4YEHHE TEOPETHUECKOTr0 MaTepHhayia Mo PEKOMEHAYEMOUl JHUTEpAType U
KOHCHEKTY — | yac B HeZIelto;

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

O6mue 3arpaThl BpeMeHHM Ha ocBoeHue Kkypca «lIpombinieHHas
MUKPOOHOJIOTHS U OMOTEXHOJIOTHS» OOYUYaIOIIUMHUCS COCTaBIT OKOJO 6 4acoB B
HEJIETIO.

VYuebubiit mnponecc oOyyaromierocss mo auciuruimHe «lIpomeliieHHas
MUKPOOUOJIOTHSI 1 OMOTEXHOJIOTHUSI» CBOJAUTCS B MOCIEI0BATEILHOM U3yYCHUU TEM
ayIUTOPHBIX 3aHATHUI: JICKUMOHHBIX U MpakTH4YeckuX. Ha OCHOBE JIEKIIMOHHBIX
3aHSTUNA, CTYJIEHT NMEPEXOJUT K BBINOJHEHUIO IpakThuueckux. Kpome Toro, s
yTIyOJIGHHOTO HW3Y4YeHUs OMPENEICHHONW TeMbl OOYyYaroluMcsi CaMOCTOSITEIIHHO
BBITIOJIHSIETCS 33JIaHUE COTJIaCHO MeToandeckuXx ykazanuii mo CPC.

OcBoeHue JUCHUTUTUHBI «ITpompiieHHas MUKPOOUOJIOTUSI u
OMOTEXHOJIOTHS»  BKJIIOYAET HECKOJIBKO COCTaBHBIX DJIEMEHTOB  YueOHOM
JeATEIIbHOCTH.

1. BuumarenbHO€ uTeHHE pabouyeld MPOTpaMMbl JUCIUIUIMHBI (ITOMOTAET
LEJTOCTHO YBUAETh CTPYKTYPY M3yUaeMbIX BOIIPOCOB).

2. W3ydyeHne METOAMYECKHX PEKOMEHIAIMA TI0 CaMOCTOSATEIbHON paboTe
CTYJICHTOB.

3. Baxwueiileil COCTaBHOW YacTblO OCBOEHHS JUCIUIUIAHBI SIBJISIETCS
nocenieHne JeKknuil (00s3aTeabHOe) M HUX KOHCIEKTHpoBaHHE. [ myOokomy
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OCBOEHHMIO JIEKIIMOHHOTO MaTepuasa CriocoOCTBYET MpeABapUTENIbHASI TOATOTOBKA,
BKJIIOYAIOIIAsl YTCHHE MPEAbIAyLIEH JICKIUHU, paboTy CO CIOBapsiMU, Y4€OHBIMU
MOCOOUSIMH U HAyYHBIMU MaTEpPHATAMH.

4. PerynsipHasi TOATOTOBKA K CEMUHAPCKUAM 3aHSITHSAM M aKTHBHas paboTa Ha
3aHATHUAX, BKIKOYAOIIAS:

— TOBTOPEHHUE MAaTepuaa JEKIUU 10 TEME CEMUHAPA;

— 3HAaKOMCTBO C IJIAHOM 3aHSTHUS U CIMCKOM OCHOBHOM M JTONIOJIHUTEIBHOM
JIUTEPATYPBI, C PEKOMEHIALUSMU ITPENOJABATENS 110 MOJATOTOBKE K 3aHATHUIO;

— HW3Yy4YeHUE HAYyYHBIX CBEJICHMHM MO JaHHOW TeMe B pa3HbIX Y4EOHBIX
NOCOOMSX M HAYyYHBIX MaTepuaiax;

— UYTEHHWE  MNEPBOMCTOYHMKOB W  MPEAJIaraéMod  JOIMOJHUTEIBHON
JIUTEPATYPHIL;

—  BBINIMCHIBAHNE OCHOBHBIX TEPMHUHOB I10 TEME, HAXOXKJACHUE UX OObSICHEHUS
B OKOHOMHMYECKUX CJIIOBAPSAX U SHLMKIIONEAUSAX U BEJICHUE III0CCapUs;

— COCTaBJICHUE KOHCIIEKTa, TEKCTa JOKJaja, MpU HEOOXOJIMMOCTH, IJIaHa
OTBETa HA OCHOBHBIE BOMPOCKHI MPAKTUUECKOTO 3aHATHS, COCTABJICHUE CXEM, TAOJIHII;

— TIOCCIICHUE KOHCYJbTAllMh IMPENoJaBareiiss C LEJIbI0  BBISICHCHHS
BO3HHUKIIMX CJIOXKHBIX BOIIPOCOB INPU IIOATOTOBKE K 3aHATHIO, IIepecaade
KOHTPOJIbHBIX 33/IaHUM.

5. IloaroroBka K YCTHBIM ONpPOCaM, CaMOCTOSITEIbHBIM U KOHTPOJBHBIM
paboTam.

6. CaMmocrosiTenbHasE NpopadOTKAa TEM, HE H3JIaraéMbiIX Ha JIEKIUX.
Hanucanue KOHCIIEKTa 10 PpEKOMEH1yEMbIM MTPEINOIaBaTEIEM UCTOYHUKAM.

7. TlonrotoBka K 3K3aMeHY (B TE€YEHUE CEMECTpa), MOBTOPEHUE MaTepuaia
BCEro Kypca AUCIUIUIHHBI «IIpoMBITIIIEHHAass MUKPOOUOJIOTHS M OUOTEXHOJIOTHS.

[Ipu HenoceumeHun CTyAEHTOM OINPEACIIEHHBIX 3aHATHH, 10 YBaXXUTEIbHOU
MPUYHUHE, CTYJACHTOM OTpabaThIBaeTCsl MaTEpHall Ha 3aHATUAX, TIPU ATOM OaJIbl 3a
JTAHHOE 3aHATHE HE CHIKAIOTCA. ECIM K€ yBAKUTEIbHOCTH MPOIYIIEHHOTO 3aHATHUS
CTYJICHTOM JOKYMEHTQJIbHO HE TMOATBEPKAACTCSA, B TaKUX Ciydasx Oajuibl IO
YCIIEBAE€MOCTH CHUXKAIOTCS, COTJIACHO MOJIMTUKY IUCUUIUIMHBI. B 11enX yTouHeHus
MaTepuasa no OonpeAeICHHON TeEME CTYJICHT MOKET MOCETUTh Yachl KOHCYJIbTAllUN
MpernoiaBaresis, COTJacHO yTBepkIaeHHOMY Tpaduky. Ilo okoHwaHuIO Kypca
CTYAEHT MPOXOAUT MPOMEKYTOUYHBIM KOHTPOJIb 3HAHUM MO JaHHOW NUCUUILUIMHE B
dbopme PK3aMeHa.

Takum oOGpazoM, npu u3yueHuu kypca «lIpombliiieHHass MUKPOOUOIOTHS U
OMOTEXHOJIOTUSY CJIEAYeT BHUMATEIBHO CIOyIIaTh U KOHCIIEKTUPOBATh Marepual,
M3JIaraeMblii Ha ayJIUTOPHBIX 3aHATUAX. J[JI1 €ro MoHWMaHusi M KadyeCTBEHHOIO
YCBOCHHS PEKOMEHIYETCS CIEAYIOIIas MOCIEA0BATENIbHOCTD IEUCTBUM:
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1. Ilocne oxoH4YaHHWs Y4yeOHBIX 3aHATUNA JJIS 3aKpeIUIeHHs MaTepuana
IPOCMOTPETh M OOQymMaTh TEKCT MPOCIyLIaHHOW JIEKIMH, pa3o0path
paccMmoTpeHHbie ipuMepsl (10-15 MunyT).

2. Ilpy DoAroToBKE K JEKUMU NOBTOPUTH TEKCT NPEABIAYIIEH JIEKIUHU,
nogaymats o cienyromeit teme (10-15 MunHyT).

3. B Tedenuwe Henmenu BbIOpaTh BpeMs s pabOThl ¢ PEKOMEHAYyeMOM
JUTEPATYPOU U JUIsl perieHus 3aaad (mo 1 gacy).

4. Ilpu moAroTOBKE K NPAKTUYECKUM 3aHATUSAM TOBTOPUTH OCHOBHBIE MOHSTHUS
II0 TEME 3aHATHUSA, U3YyYNUTh IpUMeEphl. Pemas 3amady, — npeaBapuTEIbHO MTOHATD,
KaKOW TEOPETUYECKUN MaTepual Hy»KHO MCIOJIb30BaTh. HaMeTuTh mian peuenus,
nonpoOOBaTh Ha €r0 OCHOBE PEIIUTH JI0 2 TPAKTUYECKUX 3a]1ad.

Teopetnueckas yacTh AUCUUIUIMHBI «lIpoMblllIeHHass MHUKpOOMOJIOTHS U
OMOTEXHOJIOTUS) PACKPBIBAETCS Ha JIEKIIMOHHBIX 3aHATUSAX, JIEKIHS SBISETCS
OCHOBHOM (popmoii 0OyueHusi, rJe MpenojaBaTeieM JAlOTC OCHOBHBIE MOHITHS
JUCLUIIINHBI.

[TocnenoBaTeNbHOCTh M3JIOKEHUS MaTepralla Ha JIEKUMOHHBIX 3aHATHAX
HalpaBjeHa Ha (OPMHUPOBAHHME Yy CTYIAEHTOB OpPHEHTHPOBOYHOM OCHOBBI IS
MOCJIETYIOUIEr0 YCBOCHUS MaTepHalia pu CaMOCTOSATEIbHOM padoTe.

[TpakTHueckue 3aHATHS Kypca MPOBOJATCA IO BCEM paszjesaM Yy4eOHOI
nporpammel. [IpakTruueckue paboThl HampaBiieHbl HA POPMHUPOBAHUE Y CTYIECHTOB
HABBIKOB CAMOCTOSITEIbHOW TEOPETUUECKOU, UCCIIEN0BATENbCKOM paboThl. B xome
MPaKTUYECKUX  3aHATHH  OOydYaroNIUMiCS  BBIMOJHACT KOMIUIGKC  3aJIaHHM,
MTO3BOJIAOIININ 3aKPENUTh JIEKIIMOHHBIM MaTEepUai MO U3y4aeMOU TEME, MOJIyUUTh
OCHOBHBIE€ HaBbIKM B 00JIACTH TMOJYYEHHSI U KOHTPOJISI MEIUIIMHCKUX MPENapaTos,
ITPOMBIIIJIEHHOE MMPOU3BOJICTBO KOTOPBIX OCHOBAHO HA MCIOJIb30BAHNM:

— KyJbTYp KJIETOK pacTeHuil (amanrareHsl, NPOTUBOAPUTMHUYECKUE,
KapAHOTPOIHBIECPE/ICTBA);

— Oaktepuil  (BUTaMUHBI,  (PEepMEHTbI,  NPEOMOTUKH,  IyOHOTHUKH,
aHTUOMOTHUKH);

— rpuOOB (TOPMOHBI, AHTUONOTHKH );

— XHMEPHBIX KJIETOK TE€HHO-WH)KEHEPHBIX MPOAYLEHTOB (aMUHOKHUCIOTHI,
WHCYJIMH, UHTeP(GEPOHbI, MOHOKIIOHAIbHBIE AHTUTENA).

AKTHUBHOMY 3aKPEIICHUIO TEOPETUYECKUX 3HAHUM CIOCOOCTBYET 00CYKIICHHE
NpOOJEMHBIX aCMEKTOB JUCUUIUIMHBI B (OpME TMPAKTHUECKUX 3aHSATUH C
NPUMEHEHUEM METOJI0B aKTUBHOTO 00y4eHus. IIpu 3TOM NmpOUCXOAUT pa3BUTHE
HABBIKOB CAMOCTOSTEIbHON HCCIIEI0BATENbCKON ASSITEILHOCTH B Ipoliecce padoTh
C Hay4YHOU JINTEPATYPOU, MEPUOIUUECKUMU U3TaHUSIMH.

56



VIl. HEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUA U
ITPOI'PAMMHOI'O OBECIIEYEHUA

Vkazvieaemcs nepeueHvb UHDOPMAYUOHHBIX MEXHOLOULL, UCHONb3YEMbIX NPU
ocywecmeienuu 00paz08amebH020 NPoyecca no OUCYUNIUHe, KI0YAs NepeyeHs
NPOSPAMMHO20 0becneyenus: U UHOOPMAYUOHHBIX CHPABOUHBIX cucmem (npu
HeoOxX00uMocmu).

— MicrosoftOfficeProfessionalPlus 2010;

— 0o(UCHBII aKeT, BKIIOYAIOIINA MPOrpaMMHOE 0OecTieueHue JIJIsl pabOThI C
Pa3TUYHBIMHU THITAMUA JJOKYMEHTOB (TEKCTaMH, JICKTPOHHBIMHU TabIUIIaMH, 0a3amMu
JAHHBIX | JIP.);

— 7Zip 9.20 — cBoOOAHBINA (DaliIOBBI apXUBATOP C BBICOKOH CTENEHBIO
CKaTHsS JaHHBIX;

— ABBYY FineReader 11 — nporpamMMa Juiss ONTHYECKOTO pacrio3HaBaHHsI
CUMBOJIOB;

— AdobeAcrobat XI Pro — maker mporpamm JUisi CO3JaHHSI M IPOCMOTpa
ANEKTPOHHBIX IMyOnukanuii B popmate PDF;

— ESET EndpointSecurity — koMIiekcHas 3aiuta pabounx CTaHIMi Ha Oa3e
OC Windows. [Tognepxka BUpTyanu3aiuu + HOBbIE TEXHOJIOTHH;

— WinDjView 2.0.2 — nmporpamMma s pacrio3HaBaHus B IPocMOoTpa (haiijioB
¢ ogHOMMeHHBIM Gpopmarom DIV u DjVu;

JlokanbHBIE CETEBBIE PECYPCHI:

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

— KommelorepHas crnpaBodHasi mpaBoBasi cucreMa KoncymeranTllmoc —
orneparionHas cucrema MicrosoftWindows,Linux (¢ WINE),AppleiOSAndroid,
WindowsPhone;

— IlpodeccuonanpHas cpaBoyHas cucTeMa TeXdKCHepT — ONeparMoOHHbBIE
cuctema Microsoft Windows, Linux, FreeBSD.
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VIII.

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

B oannom pasoene npusoosmcs ceedenusi o mamepuanrbHO-MexHUYEeCKOM

obecneyeHuu OUCYUNIUHBL (C YKA3AHUEM HAUMEHOBAHUS NpUbOPos u 0060py008aHusl,

KOMNbIOmMepos,
ayoumopuii,

VUeOHO-HA2TAOHBIX
CHeYUanIbHbIX NOMeweHull),

nocobuil,  ayouoBU3yaibHbIX  CPeoCms;

HEe0OX00UMOM Ol OCYUWeCmeEleHUs

06p61306am€]le020 npoyecca no OMCL;Z/H’ZJZMHQ.

HaumenoBanue 000py0BaHHbIX
MOMENIECHUN U ITIOMEIICHUIN 111
CaMOCTOSITEIIbHOW PabOThI

[lepeueHb OCHOBHOTO 000PY10BaHUS

JlaGopartopHas ayiuTopus,
OCHAIICHHAs] MyJIbTUMETUHHBIM
KOMILJICKCOM

r. BmaguBocTtok, 0. Pycckuit, 1.
Asxc 1.10, ayn. M420, nnomans
74,6 M?

OkpaH c anekTponpuBogoM 236*147 cm Trim Screen Line;
IIpoektop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; IToxcucrema
CHeUaIn3UPOBAHHBIX KpEIUIeHu o0opyoBaHus
CORSA-2007 Tuarex; Ilogcucrema BHICOKOMMYTALIUU:
MaTpuuHblii koMmMmyTatop DVI DXP 44 DVI Pro Extron;
yamuautens DVI no Buroit mape DVI 201 Tx/Rx Extron;
IToncucrema aynMOKOMMYTallud M 3BYKOYCHJICHMS;
aKyCTH4YECKas CHCTeMa JJs IMOTOJOYHOro MOHTaxa SI
3CT LP Extron; mudpooit ayauonporeccop DMP 44 LC
Extron; pacmupenue s KoHTposuiepa ynpasieHus [PL T
CR48

AxBaguctusuarop 113-2205 (511/4); Becbl ananutuueckue
Becsr Acculab ATL-2200d2-1; Becsr mabopatopssie Vibra
SJ-6200CE (HIIB=6200 1/0,1r); Bmaromep AGS100;
JByxuryueBoii cnektpodoTtomerp UV-1800 npoussoscTaa
Shimadzu;  Mcnapurens  poraumonnslii  Hei-VAP
Advantage ML/G3B; MaruutHas memanka [19-6100 (10
mt); MarautHas memanka [19-6110 M ¢ momorpeBom
(Su);
Crnextpodoromerp HH(PppaKpacHbII

IlnuTka  HarpeBarenbHas  DIIEKTpPUYECKas;
IRAffinity-1S ¢
Oypre;@opma Uit popMHpPOBAaHUS CYNIIO3UTOPUEB HA
100

Xpomarorpagd xuakoctHoil LC-20 Prominence co

AYEEK; XonoAuIbHUK  (papMaleBTUUECKHIA;
CHEKTPO(POTOMETPUYECKUM U pedpakTOMETPUUIECKUM
nerekropom; lLlentpudyra mnabopatopnas I[13-6926 ¢
poropoM 10x5 My, HabOp 103aTOPOB aBTOMATHYECKHX
OKoXHUM, Habop CTynok (apPpopoBbIX, MAIIMHKU PyYHbIE

JUUISL YIIAKOBKH KarcyJsi pazmepom «0», «00», «1».

Yuranbubie 3a16l HayuHoi
oubmorexku [IBOY ¢ oTKpITHIM

Mouno6mok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD
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J0CTYNoM K oy (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 noctyna B HWutepHer 500
MowuTt/cexk.
Paboune Mecra Juig JOIeH ¢ OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI  OCHAIIEHBI JUCIUICSIMH |
npuHTepaMu  bpaiins; 000pynoBaHbl: OPTATUBHBIMH
yCTpPOMCTBAMH JJISi YTEHHUS IJIOCKOIEYATHBIX TEKCTOB,
CKaHUPYIOIIUMHU u

YUTarOMMMH MallIMHaMu

BUACOYBCININUTCIIEM C BO3MOXXHOCTBIO peryjsinun
LOBCTOBLIX CIICKTPOB; YBCIHNYHBAIOIIUMHA SJICKTPOHHBIMHA

JylamMy ¥ YJIbTPa3ByKOBBIMH MAPKUPOBIIUKAMHU

JlaGoparopHas ay tuTopus

r. BmaguBocTtok, 0. Pycckui, 1.
Asike 1.10, aya. L406, miomans
30 m?

AxBamuctumuiarop  [19-2205  (51m/4); Anmapar ans
nonyudeHus: ¢apmanesruueckux npenaparoB UNIQ -2 co
CMEHHBIMU HAacCaJIKaMH: TPaHYJIATOp, APAKUPOBOUHBIH
KOTell, naboparopusie  AGN100;
Marnutnas wmemanka [13-6100 (5 mT); MarautHas
memanka [19-6110 M ¢ nmomorpeBom (2 wmir); Ilnutka
[Ipecc  UNIQ-7
POTOpHEIN TabNETHPYIOINK HA 7 TMyaHCOHOB;popMa s

CMCCUTCIIb, Becnl

HarpeBaTelbHas  JJICKTPUYECKas;
dopmupoBanus  cynmosutopueB Ha 100
XOJIOAUIIBHUK (bapMareBTHUECKHA,

nabopaTopHoil mocyasl, Habop CTymnok ¢aphopoBbIX ¢

SIYECK;
KOMILICKT

INCCTUKaMU.

Aynuropus s
CaMOCTOSITENIbLHOM pabOThI
CTYJICHTOB

r.BnaguBoctok, o.Pyccknii 1.
Asike .10, Kopnye 25.1,
ayn. M621

Mnomans 44.5 m?

Mono6nok Lenovo C360G-i34164G500UDK  19.5"
IntelCore i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GBWindowsSevenEnterprise -
[MpoBoanas cets JIBC — Cisco 800 series; GecripoBoHbIC

17 wryk;

JIBC nns oOyuaromuxcs obecrieueHbl cucTeMoi Ha 0ase
touek pocryna 802.11a/b/g/n 2x2 MIMO(2SS).
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IHpuiaoxenue 1

MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHU ST POCCUMCKOM ®EIEPALINN
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHUE BBICILIEI0 00pa30BaHMs

«/laibHeBOCTOYHBIN (eepajibHbII YHUBEPCUTET
(IBDY)
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ILinan-rpaduk BHINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 TUCHUIJINHE

IIpumepHbIe
Ne JaTra/cpokn 5 HOPMbI dopma
Bua camocrositeJibHOM padoThI
n/m | BBITOTHEHHs BpeMeHHU Ha KOHTPOJIA
BbINOJIHEHHE
1 | Ilgras, cenpMmas, MOATOTOBKA K KOJJIOKBHYMY TIO 30uacoB YO-2
neBsiTasl, TeMaMm OTBETHI HAa
OJIMHHAAIIATAS, BOIIPOCHI
TpUHAALATAas, KOJUTOKBUYyMa
MATHAAIATAS,
CeMHa/IIaras
HeeIs
2 | 1-18 nenens [TpopaboTka yueOHOTO MaTepuaia 30 gacoB [1P-6
10 KOHCIIEKTaM U Y4eOHOI OTYET 110
JTUTEepaType, MOArOTOBKA K BBITIOJTHCHHOMY
AKCIIEPUMEHTAILHBIM 3aJJaHUIO0
MPAKTUYECKUM 3aHSATHIIM. MPAKTUYECKOU
paboThI
3 | OnuuHannaras MOATOTOBKA pedepaTa v TOKIaaa 20 gacoB I1P-4
HeeIs IIPEJICTaBICHUC
pedepata u
YO-3 noxmanga
10 HEMY
4 | BocemHaauaras cocTaBiieHUe U opopmIeHHE 20 yacoB [1P-7
Heens OTIOPHOTO KOHCIIEKTa Ipe/ICTaBICHNE
U 3aliTa
OTIOPHOTO
KOHCIICKTa
5 | Bocemuannaras MIOATOTOBKA K TECOBOMY OIIPOCY 17 yacos [1P-1
HEAENs MUCbMEHHBIN
TECTOBBII
orpoc

XapakTepucTuKa 3aJaHUH VISl CAMOCTOATEILHOI padoThI

pU3HAKaAMHU:

00y4alouuxcs U MeTOAUYECKNE PEKOMEHIAIUM N0 UX BbINOJTHEHUIO
CamocTtosiTenbHass paboTa 00ydaronMXcs JT0JDKHA 00J1aaTh CIIeIYIOMUMU

— OBITH BBITTOJHEHHOM JIMYHO 06y‘-IaIOH_II/IMI/IC$I HNIIN ABJIATHCA CaMOCTOATCIBHO

BBITIOJITHEHHON 9aCThIO KOJUIEKTUBHOM pabOThI COTIIACHO 3aJaHUIO TIPETIOIaBaTeNIs;

61




— MPEACTaBIATh €000 3aKOHYEHHYIO pa3pabOTKy (3aKOHYEHHBIH JTam
pa3paboTKu), B KOTOPOH PACKPHIBAIOTCS U aHATM3UPYIOTCS aKTyallbHbIE POOIEMBI
10 OMNpEACIEHHON TeMe W €€ OTAEIbHBIM aclekTaM (aKTyaJbHblE€ MPOOJIEMbI
U3y4yaeMOil  JUCHUIUIMHBI W COOTBETCTBYIOIIEH  cdephl  MPaKTUYECKON
NESATEIbHOCTH);

— JIEMOHCTPHUPOBATH IOCTATOYHYIO KOMIIETEHTHOCTh aBTOPa B PACKPHIBAEMbIX
BOMPOCaAXx;

— UMETh Yy4eOHYI0, HAy4YHYI0 W/WIM TPAKTUYECKYIO0 HaIMpaBIECHHOCTh U
3HAYMMOCTB (€CJTM peub UJIeT 00 yueOHO-UCCIeI0BATEILCKOM padoTe);

— coJiepXKaTh ompeseneHHble daeMeHThl HoBU3HbBI (ecnu CPC mpoBeneHa B
paMKax Hay4YHO-UCCIE0BATEIbCKOM pabOThI).

CamoctosiTenbHass ~ pabota  OOydarmOmuxcsi —  93TO  JICSITEIbHOCTH
oOyuJaromerocsi 06e€3 HEMOCPEICTBEHHOW MOMOIIM M yKa3aHWU MpenojaBaTers,
PYKOBOJICTBYSICh C(POPMUPOBABIIMMUCS paHEE MPEICTABICHUSIMU O TMOPSIAKE U
MPaBUILHOCTH BBITIOJIHEHHS OTIepaIuil.

Llens camocTOATENBHOM pabOTHI CTY/IEHTA — OCMBICIIEHHO U CAMOCTOSATEIBHO
paboTath C y4eOHBIM MaTEpHAJIOM, C Hay4HOU HH(OpMaIUe, 3aJI05KUTh OCHOBBI
CaMOOpTaHW3allMd W CaMOBOCIUTAHUS [UIsl TOBBIIICHHUS TPOGECCHOHATHLHON
KOMITETCHIIUN

CamoctosiTenpbHass ~ paboTa  mpu3BaHa  oOecneyMBaTh  BO3MOXKHOCTH
OCYIIECTBJICHUS CTYJCHTAMH CaMOCTOSATEIbHOM MO3HABATEIILHON NEATEILHOCTH B
OOy4EeHHH U SBJISIETCS BUAOM YYEOHOTO Tpy/la, CHOCOOCTBYIOMIETO (DOPMUPOBAHUIO
y CTYICHTOB CAaMOCTOSITEJIbHOCTH.

[Ipu opranmzanuu CPC HeoOXOAMMO MPUIAEPKUBATHCS — CIIETYIONTUX
ITOJIOKEHUI:

— CPC gnomknHa paccMaTpuBaTbcsi B OOIIEH COBOKYIMHOCTH BCEX
COCTaBJISIOLINX yU4€OHOr0 U BOCIIUTATEIBHOIO IPOLIECCOB;

— JoJbKHA OBITH oOectieuena MotuBanus CPC;

— CPC gpomkHa OBITh METOJIWYECKHM U  MaTEPHUATbHO-TEXHHUYECKU
obecrieucHa;

— JIOJDKEH OBITh KOHTPOJIb YCBOEHUS MaTepralia, 0COOEHHO YCBOEHHOTO 0e3
y4acTHsI PEToAaBaTesl.

Bce Bunnl 3augruii ssisarorcs ooecreuenneM CPC u momoraror ee:

1) wanpaBuTh (JIEKIHS);

2) OpraHM30BaTh (CEMUHAPBI, JIAOOPATOPHBIC PAOOTHI, IPAKTHUKA)

3) obecrneunTh (OUOIUOTEKH, KOMITBIOTEPHBIC 3aJIbI U T.J1.);

4) npoBepuTh 3HHEKTUBHOCTD (TECTOBBIC U KOHTPOJIBHBIC 3a/T1aHUS, 3a4YCTHI,
9K3aMEHBI U IPYTHUE KOHTPOJILHBIE MEPOIPUSITHS).
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[Iporiecc opraHu3alu CaMOCTOSATEIBHONH PaOOTHI CTYIACHTOB BKJIIOYACT B
ce0s1 CIaeAyIoNIue ATambl:

— TMOATOTOBUTENBHBIN (OMpeNeleHne IIeei, COCTaBICHUE IMPOTPAMMBI,
MIOJITOTOBKA METOIMIECKOTO 00ECTIeUeHMsI, TOATOTOBKA 000PYI0BaHHMS );

— OCHOBHOH (peaym3ariusi MpoTrpaMMBbl, WCIOJIb30BAHUE IMPUEMOB ITOMCKA
uHopMaIuu, YyCBOCHUS, TMepepabOTKA, TMPUMEHEHHs, Tepenadyd 3HAHUH,
(bUKCUpOBaHUE PE3YIHTATOB, CAMOOPTAHU3AIIMS TIpoIiecca PaboThI);

— 3aKJIIOYMTENbHBIA (OIlEHKa 3HAYMMOCTH W aHajW3 pe3ylbTaToB, WX
CUCTEeMaTH3aIus, olieHKa 3(h(HEKTHBHOCTH MTPOTPaMMBbI M IPUEMOB PaOOTHI, BEIBOIBI
O HaIPaBJICHUSAX ONTUMH3AIUU TPYIa).

[Ipu caMOCTOSITEIbHON MOATOTOBKE K 3aHSATHUSIM CTYJCHTHI KOHCIIEKTUPYIOT
MaTepHa, CAMOCTOSITSIIBHO M3Y4aloT BOIPOCHI MO yKa3aHHBIM TEMaM, HCIIOIb3YS
Opu 3TOM Yy4YeOHYIO JIUTEpaTypy W3 MPEIaraeMoro CIHCKa, MepUOAUYECKUE
neYaTHbIC HW3/IaHUS, HAYYHYI0 W METOJAMYECKYI0 HH(POpMAaImio, 0a3bl JaHHBIX
uHdopmarmoHHsix ceteit (MuTepHer u ap.).

CamocrosiTenbHast paboTa CKJIAJIBIBAETCS U3 TAKUX BUJIOB pabOT Kak padoTa ¢
KOHCIIEKTOM JICKIIMM; H3y4YeHHWE MaTephayia M0 Y4yeOHMKaM, CIpaBOYHUKAM,
BHUJICOMAaTepUanaM U MPE3CHTALUIM, a TAKKE MPOYUM JOCTOBEPHBIM UCTOYHUKAM
nH(pOpMAaIUK; TTOATOTOBKA K SK3aMEHY.

st o6ecneuennst CPC npennararorcst pedepatsl, TECTOBBIC 3aIaHUS U JIP.

Hamnucanue pedeparoB ocylIecTBISIETCS B COOTBETCTBUM C KaJICHJIAPHBIM
rpaduKoM, COrJIaCHO KOTOPOMY YCTaHABIMBAIOTCS KOHKPETHBIE CPOKH BBITIOJTHEHUS
W CIaYH 3aJaHUH.

[Ipouecc BhIMOIHEHMS HANMKUCAaHUS pedepara BKIIOYAET B ce0s CleayrolIne
JTaIbI:

— BBIOOD TEMBI;

— OIIpEAEIICHHE OCHOBHBIX BOIIPOCOB, PACCMATPUBAEMBIX B JAHHOU TEME;

— 1noa0O0p U U3yUEHUE JIUTEPATYPHI IO TEME;

— COCTaBJICHUE TIJIaHa pabOoThI;

— COOCTBEHHO HamucaHue u ohopmIIeHUE 3a1aHUS;

— TpejAcTaBieHre paboThI MPENOaBaTENIO;

— TIPOBEpPKa U OIeHKa pabOTHI.

IIpu mombope nuTepaTypbl IEIECOO0pPa3HO OMPENCIUCh T€ HCTOYHHKH,
KOTOpbIE MO3BOJSAT HauOoJiee MOJHO PACKPBITh TeMy. OCHOBHOM MOHSTHIHBIN
ammapar COACPKHUTCS B Yy4eOHHMKAxX, Y4YE€OHBIX TOCOOMSIX, DSHIIMKIONEIUSX,
cioBapsx. BmecTe ¢ Tem BakHa 3aKOHOJaTEIbHAs U HOpMATHUBHAs 0a3a M30paHHOTro
IpEeAMETA UCCIEOBAHUS.

JIOTIOJIHUTENbHYIO M BeChbMa  CYIIECTBEHHYIO HH(OpPMAIMIO  JAOT
MoOHOTpaduu, HayYHbIE CTaTbH, CTATUCTUYECKUE COOPHUKH.
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L[CJIeCOO6p8,3HOI/ICHOJII>30BaTBHpO(l)eCCI/IOHaHBHI)IC MNEPUOANYICCKHUC U3OAHUSA

Hayunoii SJIEKTPOHHOU OUOJIMOTEKU
(HOB)eLIBRARY .RU:«buodapmaneBrruueckuii KypHaD»
(https://submit.biopharmj.ru/ojs238/index.php/biopharmj ), «BecTHHK

OuoTexHoJOrMU W (pu3UKO-XxMMHUYeckor Ouosormu uM. HO.A. OBYMHHUKOBA»
(https://www.biorosinfo.ru/archive/journal/ ), «buompemapatsl. IlpoduaakTuka,
JIIMArHOCTHKA, JICUEHUE) (https://elibrary.ru/contents.asp?titleid=10182 ),
«buorexnonorus» (http://www.biotechnology-journal.ru/?view=ru )

N3yueHne y4yeOHOW M HAay4YHOW JIMTEPATypbl 3aKaHYMBAETCA COCTABICHUEM

iana paboTsl, GOPMYIUPOBKON Hanboee BaXKHBIX TE3UCOB K KAXKIAOMY pasJeity
TUTaHA ¥ HAIICAHUEM CaMOTO TEKCTa 3aJIaHusl.

[Ipu onucaHuu TeMbl 3aJjaHKs CIIEAYET HE TOJIBKO U3JI0KUTh TEOPETHUECKUN
MaTepuaj, HO U NMPUBECTH MOSICHEHHE K HEMY C MPAKTUYECKUMHU MPUMEPAMU U3
NESATEIbHOCTH KaKoi-1100 OpraHu3aluy.

KonTponbHoe 3ananue, pedepar HEOOXOAUMO BBINOJHITh Ha CTaHAAPTHBIX
JaucTax ¢ oJHoM ctopoHsl (hopmata A4 (210x297) B o6beme ot 30 no 45 crpanuil
(0e3 yuera cnMcKa UCIOJIb30BAHHOM JIUTEpPaTyphl U UCTOYHHUKOB); TIOJIS: BEPXHEE,
HwkHee — 20 mym; neBoe — 30 mM; mpaBoe — 15 mm mpudr — 14 (TimesNewRoman):
MeXCTpouHbI uHTEpBai — 1,5. Ilpu ucnonbp3oBaHuM IUTAT HEOOXOAUMO YKa3bIBaTh
UX UCTOYHMK (aBTOp, Ha3BaHUE M3JaHMsI, MECTO M roJl M3AaHus, cTpaHulsl). He
JIOTTyCKaeTCs IEPENUChIBAHUE TEKCTa U3 YUEOHHUKOB.

[Ipy BBINOJHEHUM NPAKTUYECKUX MPUMEPOB, MOSACHSAIOIUX TEMY, UYETKO
OTIPEICTTUTE TOPSJIOK PEIICHHs, MPUBEAUTE COOTBETCTBYIOIIME TOSCHEHUS W
pacueTbl Ui  OOOCHOBAHHUS OTHEJBHBIX IOKa3zareyie. Bce BblYuciIeHUs
MIPOU3BOIATCS C TOUHOCTHIO 710 0,01.

Odopminenue pabOThl JOMKHO TPOU3BOJUTHCS B  COOTBETCTBUU C
OOIIIEyCTAHOBIIEHHBIMU HOPMaMH M TpPaBWJIAMH, MPEAbSIBISIEMBIMH B BBICIICH
IKOJI€ K O(hOpMIICHHIO yU4eOHOM TOKYMEHTAITUH.

B 3akmouennn nomkeH OBITH BBIBOJ MO paboTe, OTpakaloluii MHEHHE
00y4aroIIerocs 0 U3YYEHHBIM BOIIPOCAM.

CHucoK WCMOJNb30BaHHOW JIMTEPATypbl W HCTOYHUKOB OQOpPMIISIETCS B
CIIEYIOIIeH IMOCIe0BaTeIbHOCTU: y4deOHas IuTepaTypa, HaydHas JUTEpaTypa,
3aKOHO/JATEIbHBIC  aKThl, HOpPMATHBHBICE JOKyMEHTHl. [lpu  BBHIMOTHEHHH
KOHTPOJIBHOTO 33/1aHUs CJIEyeT MOMHUThH, YTO pabOTa HE 3aCUMUTHIBACTCS B TOM
clly4ae, €CJId OHa HE HOCUT CaMOCTOSITEJIbHOIO XapakTepa, TOCIOBHO CIMCaHa U3
JUTEPATYpPHBIX HCTOYHHKOB, a TAKXK€ €CIIM OCHOBHBIE BOIPOCHI HE PACKPHITHI,
U3JI0KEHBI CXEMAaTHUYHO, B TEKCTE COAEPKATCs OMMOOYHbIE TIOJOKEHUS], HAYyUHbIN
anmapat o(h)OpMIIEH He M0 CTaHAAPTY, TEKCT HareyaTal HeOPEKHO, C OTMOKaAMHU.
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CocraBjieHue u oopmjieHHe ONMOPHOTO KoHcnekTa «Hay4yHble 0CHOBBI
NPOMBIIJIEHHOW MUKPOOHOJIOTHI» 10 TUIAHY:

1. Uctopust NpOMBIIIIIEHHON MUKPOOHOIOTMU

1.1  XpoHosornyeckue  3Tambl  Pa3BUTUS  MHUKPOOMOJIOTHHM IS
OMOTEXHOJIOTHH.

2. O0mias XxapakTepucTUKa MUKPOOPTaHU3MOB

2.1 AykapuoThl (BUPYCHI U BEPOU/IBI).

2.2 IIpokapuoTsl (6aKTepun).

2.3 Dykapuotsl (TpuObI, BOIOPOCIH, MPOCTEHINNE, BBICIINE PACTCHUS,
JKUBOTHBIEC).

2.4 ®epMeHTHI.

2.5bH0N0rN4YeCcKr aKTUBHBIE XUMUYECKHE BEIECTBA.

2.6 KynbTyphl 3yKapuOTUYECKHUX KIIETOK.

3. OcHOBHBIE TPUHIUIB PETYJSIIUU  MeTaboiau3Ma UM CKOPOCTH
POCTaMHUKPOOPraHU3MOB

3.1 OcHOBHBIC TOHATHSI.

3.2 Perynsnus Ha ypoBHE OMOCHHTE3a OEIKOB.

3.3 Perynsanust ak THBHOCTH TOTOBBIX OCIIKOBBIX TIOCPETHUKOB.

3.4 Perynsius uHTErpajibHBIX MEMOPAHHBIX MPOIECCOB Y MUKPOOPTaHU3MOB.

3.5 BzaumopeicTBUe pEryJNATOPHBIX MEXaHW3MOB TIPU  YMPABICHUU
CKOPOCTBIO pOCTa MUKPOOPTaHU3MOB.

4. Cenekuusi MHKPOOPraHM3MOB —  TPOAYLEHTOB  MNPAaKTHYECKU
Ba)KHBIXBEIIICCTB

4.1 BbIOOp MCXOIHOTO MUKPOOPTaHU3Ma IS CEJIEKIUH.

4.2 TToaroToBKa UCXOHOTO IITaMMa K CEIEKIIMOHHOU padoTe.

4.3 TlomyueHue MyTaHTOB.

4.4 Metonpl 0TOOpa MyTaHTOB C MOBBIIIIEHHBIM YPOBHEM TPOYKITUH.

4.5 Meton noy4YeHus: TCHETHIECKUX PEKOMOWHATOB.

5. Vcnonb30BaHue TEHETUIECKON WHKEHEPHUH JJIs TIOTYUSHUS TPAKTUICCKU
MOJIE3HBIX IITAMMOB MUKPOOPTaHNU3MOB

5.1 [Nonydenue 6€IKOB YeIOBEKA U )KUBOTHBIX.

5.2 KoHCTpyupoBaHHE IITAMMOB IMPOIYIICHTOB MEPBUYHBIX M BTOPUYHBIX
MEeTa0OJIUTOB.

6. KynpTuBHpOBaHNE MUKPOOPTaHU3MOB

6.1 Ilepwmoguyeckoe  KyJIbTHBUPOBAaHME  —  Hadajo  HW3Yy4YeHUS
MHUKPOOHOJIOTUYECKOTO CHHTE3A.

6.2 HenpepbiBHOE KYJIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

6.3 KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTAHU3MOB.

6.4 Ynpasisgemoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.
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7. Aspanus Ipu KyJbTUBUPOBAHUM MHUKPOOPTaHU3MOB

7.1 BnausiHue KOHUEHTpALUM PACTBOPEHHOTO B CpEAe KHUCIOpOAa Ha POCT
MHUKPOOPTaHU3MOB.

7.2 TpaHCHOPT KHUCIOpOAAa W3 BO3AyXa B KYJbTYpaldbHYIO Cpeay H K
MUKpPOOpPraHU3MaM.

7.3 MaremaTnyeckoe omucaHue adcopOIuu KHUCIopoAa B MEPHOIUYSCKHU
JEHUCTBYIOILEM afmapare npy KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

7.4 AGcopbimst kucnopoga B MEPUOIUYECKH ACHCTBYIOIIEM ammapare 0e3
MHUKPOOPTaHU3MOB.

7.5 AbGcopOuus KucaopoJa B MEPUOAMYECKU JIEHCTBYIOIIEM ammnapare MpH
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

7.6 AOGcopOiusi KHCIOpPOJa B HENPEPHIBHO JEHCTBYIONIEM armapare s
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

8. XpaHeHre MUKPOOPTaHU3MOB

8.1 Ilepuoauyeckue nepeceBbl (WK «CYyOKYJIbTUBUPOBAHUEY ).

8.2 XpaHeHWEe MHKPOOPTAaHW3MOB TIpHM HH3KHUX H  YJIBTPAHH3KHX
TEeMIepaTypax.

8.3 JInounmzarms.

8.4 XpaHeHne MUKPOOPTaHU3MOB B BBHICYIIICHHOM COCTOSIHHH.

8.5 Xpanenue noj; MUHEPAIBHBIM MACIIOM.

8.6 XpaHeHue OTAEIBHBIX TPYII MUKPOOPTAHU3MOB.

8.7 Onpenenenue KU3HECIIOCOOHOCTH KYJIBTYP.

9. Baktepuodaru B MUKpOOHUOIOTUUECKON MPOMBIIIIIEHHOCTH

9.1 MHoroo6pa3ue u obmue cBoicTBa OakTeprodaros.

9.2 llonaganue ¢aroB Ha MPOM3BOCTBO.

9.3 OcHOBHBIE CTaaAWM PA3BUTHS M TPOCTEHINNE METOMIbI HCCIICOBAHUS
OakTeprodaros.

9.4 OcobOeHHOCTH pa3BUTHUS YMEPEHHBIX (aroB (MIM3OTrEHU3AIMU U
VUHIYKIWN).

9.5 HocutenbcTBO (MCEBAOIM3OTeHMs) U UH(MEKIUS KIETOK MEPMaHEHTHO
pasBuBaromumucs paramu (I1PO-undexuns).

9.6 IIpocTeie ciocoObl naeHTU(DUKALIMN OaKTepruodaros.

9.7 Hedextuble ¢aru. IloHsTHE O CYIIECTBEHHBIX M HECYIIECTBEHHBIX
(1006aBOYHBIX) TEHAX.

9.7 IlpuHnmmBl ¥ METOIBI KIaccudukauu 6aktepruodaros.

9.8 darossrit npoduns 3aBoaa (DI13).

9.9 Mexanu3Mmsbl (paroyCTOMYMBOCTH OaKTEPH U CIIOCOOBI IPEIOTBPAILICHUS
(haronm3ucoB.

9.10 bakTepuodaru B reHeTUKE U CEJIEKIIMH TPOMBIIIJIEHHBIX MPOYIIEHTOB.
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9.11 O6meduomornUecKast 3Ha4UMOCTh UCCIIeI0BaHUs OakTepuodaros.

10. UMMOOMIM30BaHHBIE KIIETKH MUKPOOPTAHU3MOB U UX IPUMEHEHHE

10.1 MeTtoapl UMMOOWITH3AITUHN KJIETOK MUKPOOPTaHU3MOB.

10. 2 Ocob6eHHOCTH KUBBIX UMMOOUIN30BAaHHBIX KIETOK MUKPOOPTaHU3MOB.

JIisi  BBIMOJTHEHUSI OMOPHOTO KOHCIEKTa HEOOXOAUMMO HCIOJIb30BaTh
CJIEIYIOLIYIO JIUTEpaTypy:

1) 'opnenko, B.A. Hayunsle ocHOBBI OuoTexuosoruud. Yacte 1.
HanoTtexHosnoruu B Ouonoruu [DneKTpoHHBIA pecypc]: yueOHoe mocodue/ B.A.
['opnenko,H.M. Kyty3oBa, C.K.IlaTyHuHa. — DNEKTPOH.TEKCTOBBIE TaHHbIE. — M.
[Ipomereii, 2013. — 262 C. — Pexum JOCTyIa:
http://www.iprbookshop.ru/24003.html. — 9bC «IPRbooks»

2) Eroposa, T.A. OcHOBBI OMOTEXHOJIOTHHU: yueOHOE MmocoOue s By30B /
T.A. EropoBa, C.M. Knynona, E.A. XuByxuna. — M: Akanemus, 2006. — 208
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:255141&theme=FEFU

3) Eawmnos, H.IT. OcHoBbl 6noTexHomorun: yueouuk / H.I1. Exunos. — CII6.:
«Hayxkay, 1995. — 600
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:128910&theme=FEFU

4) BopoObeBa, JI.U. IIpombinuieHHass MUKPOOHOJIOTHS: y4eOHOE MocoOue
st By3oB / JI. Y. BopoObeBa. — MockBa: M31-B0 MOCKOBCKOTO yHUBEPCHUTETA,
1989. — 294 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU

5) TlpombinuieHHass MUKpOOHOJIOTHS: y4eOHOe mocoOust s By30B / 3.A.

ApkanwseBa, A.M. be3z6opoaos, 1.H. binoxuna [u ap.]; mox oour.pea. H.C. Eropoga.
— Mockaa: Bricias IIKOJIa, 1989. - 688 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:106282&theme=FEFU
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IMoaroroBKa K KOJUVIOKBHYMY MO BONPOCAM KaKJAOro pasaesia
TeOpPeTHYECKOro Kypca.

Pa3nen 1. Hayuynble 0CHOBBI IPOMBILIIICHHON MUKPOOHOJIOTHH.

Tema 1. VcTopus npoMbIIIJIEHHON MUKPOOHUOJIOTHH,

1. XpoHonornyeckue Tamnbl pa3BUTHSI MUKPOOUOJIOTHH 7151 OMOTEXHOJIOTUH.

Tema 2. O611ast xapakTepUCTUKa MUKPOOPTAaHU3MOB.

1. AykapuoTsl (BUPYCHI K BEPOHJIBI).

2. [Ipokapuotsl (6akTepun).

3. Dykapuotbl (rpuObl, BOAOPOCIH, MPOCTEHIINE, BBHICIINE pPACTEHUS,
JKUBOTHEIC).

4. depMeHTHI.

5. buonornuecky akTUBHbIE XUMUYECKHUE BEILIECTBA.

6. KynbTypbl 3yKapHOTHYECKUX KIIETOK.

Tema 3. OcHOBHBIE NPUHLUIBI PETYJALUUM MeTadoIM3Ma U CKOPOCTH
POCTAMUKPOOPTaHU3MOB.

1. OcHOBHBIE MOHSTHS.

2. Perynsmus Ha ypoBHE OMOCHHTE3a OETKOB.

3. Perynsiust akTHBHOCTH FOTOBBIX OEJIKOBBIX IIOCPEIHUKOB.

4. Perynsauus HHTETpaJIbHbIX MEMOPAHHBIX MPOLIECCOB Y MUKPOOPIaHU3MOB.

5. BzaumoneiictBue  perysisiTOpHbBIX ~ MEXaHM3MOB  IPU  yHPaBICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

Tema 4. Cenekuuss MHKPOOPTraHW3MOB — NPOAYLEHTOB IPAKTHYECKU
Ba)KHBIXBEIIECTB.

1. BbIOOp MCXOTHOTO MUKPOOpPraHU3Ma JIJIsl CEJIEKIUH.

2. [ToaroToBka UCXOMHOTO MITaMMa K CEJICKIIMOHHOM padoTe.

3. [lomyueHnue MyTaHTOB.

4. Metonbl 0TOOpa MyTaHTOB C MOBBIIIEHHBIM YPOBHEM MPOIYKIIHH.

5. MeTo nosryueHusi TeHETUYECKUX PEKOMOMHATOB.

Tema 5. Hcrnonb3oBaHuE TE€HETUYECKOM WHXEHEPUM U IIOJNYYEHHUS
MPAKTUYECKHU MOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB.

1. [TomyyeHue OEIKOB YEIOBEKA U KUBOTHBIX.

2. KoHCcTpyrpoBaHHe MTaMMOB MPOIYILEHTOB MEPBUYHBIX M BTOPUYHBIX
METa0OJUTOB.

Tema 6. KynbTuBHpOBaHNE MUKPOOPTAHU3MOB.

1. [lepuonnueckoe KyJbTUBAPOBAHUE — Hayajo U3Y4YEHUS
MHUKpPOOHOJIOTUYECKOTO0 CUHTE3A.

2. HenpepbiBHOE KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

3. KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.
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4. YrpasisgeMoe KyJbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Tema 7. Adpanus npu KyJIpTUBUPOBAHUM MHUKPOOPTAHU3MOB.

1. BiusHMe KOHUEHTPALMH PACTBOPEHHOIO B CpElE KHUCIOPOJa Ha POCT
MUKpPOOPTaHU3MOB.

2. TpancnopT Kuciopoga H3 BO3[yXa B KYJIbTypaJlbHyl0O cpeay U K
MUKpPOOpraHU3MaM.

3. Marematuueckoe omnucaHue adbCopOLMHM KHUCIOpOJia B MEPUOIUYECKU
JEHUCTBYIOILEM afmapare npy KyJIbTUBUPOBAHUU MUKPOOPTAaHU3MOB.

4. Abcopbrmsi kucimoposa B TEPUOMMYECKH JICUCTBYIOIIEM ammapare 0e3
MUKpPOOPTaHU3MOB.

5. AGcopOuust KUCIOpoJa B NEPUOJUYECKU ACHCTBYIOUIEM ammnapare Mpu
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

6. AGcopOuus Kuciaopoja B HENPEPHIBHO JACWCTBYIOUIEM amnmapare Jis
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 8. XpaHeHne MUKpOOPTraHU3MOB.

1. [lepuonuueckue nepeceBbl (MM «CyOKYJIbTUBUPOBAHUEY ).

2. XpaHEeHre MUKPOOPTaHU3MOB MPY HU3KUX U YIBTPAHU3KHUX TEMIIEPATYpPaX.

3. JInopunmzanus.

4. XpaHeHHE€ MUKPOOPIaHU3MOB B BHICYILIEHHOM COCTOSIHUU.

5. XpaHeHue 1Mol MUHEPaJIbHBIM MaclIOM.

6. XpaHneHue oTIeTbHBIX TPYI MUKPOOPTaHU3MOB.

7. OnpeneseHne )XU3HECIIOCOOHOCTH KYJIBTYP.

Tema 9. bakrepuodaru B MHKPOOMOJIOTHYECKOW MPOMBIIIIIEHHOCTH
MHuoroo6pa3ue u obmue cBoricTBa 6akTepruodaros.

1. [Tonamanue ¢aroB Ha MPOU3BOJICTBO.

2. OCHOBHBIC CTaIUU PA3BUTHS W TPOCTEHIINE METOIbl HCCIICOBAHUS
OakTeprodaros.

3. OcoOEHHOCTH Pa3BUTHS YMEPEHHBIX (aroB (JM30r€HU3AMH U UHIYKITUH).

4. HocutenbCcTBO (TICEBAOMU3OTCHUSI) W HMH(EKIMA KIETOK MEePMaHEHTHO
pa3BuBaromumucs paramu (I1PO-undexuns).

5. I[Ipocteie criocoOb! uaeHTHUKAIMK OakTeprodaros.

6. dedextnnie Qaru. IloHsTHE O CYHIECTBEHHBIX W HECYIIECTBEHHBIX
(106aBOYHBIX) FE€HAX.

7. [TpuHIUTIBI 1 METOJIBI KiTacCU(pUKAINU OaKTepruodaros.

8. ®arossrif mpoduis 3aBoaa (DII3).

9. Mexanu3mbl (paroycToMdMBOCTH OaKTEpHil U CIIOCOOBI MPEIOTBPAIICHUS
(haronm3ucoB.

10. baxrtepuodaru B reHETHUKE U CEIEKIMU MPOMBIIIJIEHHBIX MPOAYLIEHTOB.

11. OO6mebuomornueckas 3HaYUMOCTb UCCIIEIOBaHUS OakTeprodaros.
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Tema 10. UMMoOMIN30BaHHBIE KJIETKH MUKPOOPTaHU3MOB U UX IPUMEHEHHUE.

1. MeTo bl UMMOOUIN3AIIMHN KJIETOK MUKPOOPTaHHU3MOB.

2. OcOOEHHOCTH KUBBIX IMMOOWIN30BAHHBIX KJIETOK MHKPOOPTAHU3MOB.

Paznen 2. [losryyeHune 0MOJI0THYECKH AKTHUBHBIX BEIIECTB U OTHAEJIbHBIX
KOMIIOHEHTOB MUKPOOHBIX KJIETOK.

Tema 1. AHTUOMOTUKWY.

1. O6pazoBanue aHTUOMOTHUKOB B IPOMBIILJICHHBIX YCIOBHSIX.

2. [lyTu noBblillieHUs OMOCUHTE3a aHTUOMOTUKOB MUKPOOPTaHU3MaMHU.

3. JIByxda3nplif XapakTep pa3BUTH MPOAYIICHTOB aHTUOMOTHKOB.

4. JTabopaTOpHBIN peTIaMEHT.

5. IIpoMblilIIEHHOE NOTYyYE€HUE aHTUOMOTHKOB.

6. [IpoMbINIIICHHBINM METO/ MTOTYYEHHUS MTOJTYCUHTETUYECKUX aHTUOMOTHUKOB.

7. IToTepst ctocOOHOCTH MUKPOOPTAaHU3MOB K 00pa30BaHUIO aHTUOMOTHKOB B
MPOMBIIIUICHHBIX YCIOBUSIX.

8. [IpuMeHeHre aHTUOMOTHKOB.

9. AuTnOuoTHKM —  crneuuduuecKkue HMHTHOWTOPHI  psAAa  PEaKIHid
MeTabom3ma.

Tema 2. BuramuHsL.

1. Butamua B, (nmpoayneHTsl BuTamuHa Bip; OmocuHTe3 BUTaMuHA Biy;
¢GbyHKIIMK BUTaMuHA B2, oydeHre U puMeHeHre BUTaMuHa B1y).

2. PubodnaBun (mpoayueHtsl pubodaBuHa; OuoCHHTE3 pubOQIIaBUHA;
peaknuu, Karajauzupyembie (IaBONpOTEUJaMHU; TIONyYeHHE W TMPUMEHECHHE
pubodiaBuHa).

3. OprocrepuH (MPOAYIEHTHl OJPrOCTepHHA; OWOCHHTE3 HProCTEPUHA,
yCJIOBUSI 00pa30BaHUsI 3ProcTepuHa JAPOAOKAMU; TMOJIYUYEHHE U TMPUMEHEHUE
IProcTeprHa).

Tema 3. KapoTuHouibl.

1. BuocuHTe3 KAPOTUHOUIOB.

2. Jlokanu3zanus u QyHKIINH KaPOTUHOUIOB.

3. YcnoBust 00pa3oBaHusi KAPOTUHOUIOB MUKPOOPTAHU3MAMHU.

4. TIpoayneHThl ¥ IPOMBIIIIEHHOE TIOJTyYeHUE KapOTHHOHIOB.

5. Mcnonb3oBaHue KapOTHHOUIOB B HAPOJTHOM XO3SUCTRBE.

Tema 4. ['1OGepeTuHbI.

Tema 5. Ankagouasl.

Tema 6. AMUHOKHUCIIOTBL.

1. buocrHTE3 Iy TAMUHOBOW KUCJIOTHI.

2. buocunres nu3uHa.

3. Perynsiust 6MocHHTE3a aMUHOKHUCIIOT.
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4. IlomyyeHre aMUHOKHUCIOT C MOMOIIbI0 MMMOOWJIM30BAHHBIX KIETOK H
(bepMeHTOB.

5. IlonyyeHrne ONTHUYECKUMX HM30MEPOB AMUHOKHUCIOT ITyTEM HNPUMEHEHUS
anuiIa3 MUKpOOPraHU3MOB.

Tema 7. Hykneotuasl

1. Cunre3 ATO.

2. CUHTE3 HUKOTHUHAMUITUHYKIICOTHIA.

3. CuHTEe3 MHO3MHOBON KHUCIIOTHI.

4. Cunre3 ryaHo3unmnonmdocdaros.

Tema 8. ®epmeHTHI.

1. Ocobennoctu (pepMEHTOB MUKPOOPTaHU3MOB.

2. ®epMeHThl MUKPOOPTaHU3MOB, IPUMEHSIEMbIE B IPOU3BOICTBE.

3. llITamMMBI-IPOAYLIEHTHI ¥ KYJIbTUBUPOBAHHUE.

4. Beienenue u ctabmimzanus (epMeHTOB.

5. [Ipumenenne pepMEHTOB MUKPOOPTaHU3MOB.

Tema 9. JIunupsi.

1. CocraB u copepxkaHue JIUMHI0B Y MUKPOOPTAaHU3MOB.

2. [Ipomy1ieHThI JIUTTHATOB.

3. buocunres nunuoB.

4. Bausinue ycloBUd KyJIbTUBUPOBAHUS HA COCTAB JIUITUIOB.

5. Bo3M0XHOCTH MIPOMBIIIIEHHOTO MOJTYYEHUs JTUMHI0B.

6. [IpakTueckoe MpUMEHEHUE JIUITH]IOB.

Tema 10. [Tonucaxapuael.

1. [Tonmmucaxapuapl ITUTOTUIA3MbI I MEMOPaHHBIX CTPYKTYP.

2. [Tonmucaxapuapl KJIETOYHBIX CTEHOK.

3. BHekeTouHbIe MOMHMCaxapu/Ibl.

4. BUOCHHTE3 MOJIMCaxapHuIoB.

5. YcnoBuss ~ KyJIbTUBUPOBAHHUS ~ MUKPOOPTaHM3MOB W OHMOCHHTE3
MOJINCAXAPHJIOB.

6. [IpombIlITIEHHOE MOTYyYE€HUE MUKPOOHBIX MOJMCAXAPUIOB.

Pa3znen 3. Ucnosib3oBaHMe OpPoKeHU U IPYTUX MPOLECCOB MeTA00IU3MA.

Tema 1. CiupToBO€ OpOKEHUE

1. ®usnonorus JpoxcKel 1 XUMU3M CIIUPTOBOTO OPOKEHUSI.

2. XapaKTepucTUKa IPOXKKEH, TPUMEHIEMBIX B TPOMBIIIIIICHHOCTH.

3. Ucnonk3oBanme IPOKIKEH B TPOMBIITUICHHOCTH.

4. JIposxoku — BO30yuTe T MHGEKIINY Ha IIPOU3BOICTBE.

Tema 2. MosiogHOKHCTIOE OpOKEHHUE.

1. O0mas xapakTepUCTHUKAa MOJIOYHOKHUCIIBIX OaKTEpHil.

2. PacnipocTpanenuie 1 B3aMMOOTHOLIEHUS C APYTUMH MUKPOOPTaHU3MaMHU.
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3. Mcnonp30BaHre MOJOYHOKUCIBIX OaKTEpUi.

4. MonodHOKHCITbIE OaKTepun — BO30yIUTETH WHDEKITHH.

Tema 3. [IponroHoBoKuUCI0€ OpOKEHUE.

1. Obmas xapakTepucTUKa MPOMUOHOBOKHUCIBIX OaKTEpHUH.

2. [IponnroHOBOKHCIIbIE OAKTEPUU B IPOU3BOJICTBE ChIpa U IPYTUX MIPOTYKTOB
MUTaHUS.

3. dpyrue obnactu npuMeHEHUs IPOMTMOHOBOKHUCIBIX OAKTEPHIA.

Tema 4. AnieToH0-0OyTHII0BOE OpOXKEHHE.

1. OcobeHHOCTH aIeTOHO-0yTHIIOBOTO OpOKCHHUSI.

2. [Tpon3BOACTBEHHBIE CPEIBI.

3. [lognepsxanue KyabTypbl OaKTEpHil U MOATOTOBKA WHOKYJIATA.

4. bpoxxeHue.

5. UadunupoBanue B yCIOBUAX alleTOHO-OYTUIIOBOTO OPOXKEHHUSI.

6. [Ieperonka areToHO-OyTHUIOBOM OPaKKH.

Tema 5. Ilomyuenue ykcyca U JIpyrue acmleKkThl HCIOJIb30BaHUSA
YKCYCHOKHUCIIBIX OaKTEepHil.

1. O6uias xapakTepuCTUKA YKCYCHOKUCIBIX OaKTEepHil.

2. OkucnuTeNnbHbIe TPaHCPOPMAIIMH OPTAaHUYECKUX COCTUHEHH.

3. MukpoOuonoruueckue Tpanchopmaiuu npu cuarese Butamuna C.

4. TlomydyeHne TMOKCHUAIIETOHA.

5. [Toryyenue cmupTOBOIO YKCYyCa.

6. CuHTE3 IoIMcaxapu/IoB.

Tema 6. [losryueHne opraHM4EeCKUX KUCIIOT

1. ITomyueHnue OpraHUnYeCcKUX KUCIOT U3 YTIEBOIOB.

2. [Tommydenne opraHudecKux KUCIOT u3 H-ankaHoB.

Tema 7. TpancpopMmaliysi OpraHMYECKUXCOECANHEHUU.
. [Iporiecchl MUKPOOHOM XUMUMU.
. Tpancdopmarius pactymiei KyJIbTypoi B IEPUOIUUECKUX yCIOBUSIX.
. Tpancdopmarusi CycrieH3usIMA Hepa3MHOKAIOITUXCS KIIETOK.
. Tpanchopmanmu, ocymiecTBiIsieMble CIIOpaMu TPUOOB U aKTUHOMHIICTOB.
. HemmpepriBHBIE METOABI KYJIbTHUBUPOBAHUS.
. Komerabonusm.
. [IpuMeHeHre MOBPEKICHHBIX U JIE3UHTETPUPOBAHHBIX KIICTOK.

0O NO Ol WDN B

. UurubupoBanue onpenenéHHbIX y9aCTKOB META0OINIECKUX MMy TEH.

9. [I[puMeHeHrEe MYTAHTOB C OJIOKHPOBAHHBIM CHHTE30M OMPEIEICHHBIX
dbepMeHTOB.

10. KoHcTpynpoBaHHe IITaMMOB C TIOBBIIIEHHOH CHOCOOHOCTBIO K
TpaHchopMarum.

11. ®epmeHTHBIE NTpenapaThl © UMMOOMIN30BaHHBIE (PEPMEHTHI.
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12. UmmoOmnmm3aius KIETOK.

13. TlomuTpanchopmanmm.

14. Mukpoopranu3Mbl, TpaHCHOPMHUPYIONINE OPTAaHUICCKUE COCTUHCHHUS.

15. [Ipumeps! TpanchopMaIuu OPraHUYECKUX COCTUHEHUH.

Pasznen 4. Ilpou3BoacTBa, OCHOBAHHBIE HAa MOJYYeHHHM MHKPOOHOI
OnomMacchl

Tema 1. IToyuenue Genka

1. UcTopust UCTIOIB30BAHUSI MUKPOOPTaHU3MOB JIJIsl TOJIyYeHUs OerKa.

2. [lutaTenpHas HEHHOCTH OEIKOB.

3. be3BpenHOCTh MUKPOOHOM Macchl.

4. TIportecc 1 IPUHIMIIBI KOHTPOJIS BRIPAIIMBAHUS MUKPOOPTAHU3MOB.

5. OCHOBHBIE BU/IbI CBHIPBSI U UCIIOJIb3yEeMble MUKPOOPTaHU3MBI.

Tema 2. IlpousBojacTBO BakuuH, OakTepuodaroB ¢ Mpenaparos,
HOPMAJIM3YIOIIUX MUKPOQIIOPY UeToBeKa

1. BakiuHel.

2. JleueOHO-TIpOMITAKTHUECKHE TTpenapaThl OakTeprodaros.

3. bakrepuanpHbIe IpenapaTsl, HOPMATU3YIOMHE MUKPODIIOPY.

Tema 3. [TonyueHne a30TPUKCUPYIOMIKX OAKTEPHAIIBHBIX MPENapaToB

1. CgoiicTBa KiIyO€HBKOBBIX OaKTEpHHl.

2. Ponb xmyOeHBKOBBIX OaKTEepHil B @30THOM OajlaHCE TIOYBHI.

3. IIpenapaThl KITyOEHBKOBBIX OaKTEPHUI.

4. TlpumeHeHue npenapaToB KIyOeHbBKOBBIX OAKTEPHIA.

5. pyrue azot¢dukcaTopsl.

Tema 4. IloBpexaeHne MUKPOOPraHM3MaMH MAaTEPUAJIOB M CHOCOOBI HX
3aIUTHI.

1. [Ipu3HaKu MOBPEKICHUS MAaTEPHUATIOB MUKPOOPTaHU3MaMHU.

2. MUKpOOpTaHU3MBbI, MOBPEKTAIOIINE METAIUTBI U METOIbI KX OOHAPYKEHUS.

3. [IpuuuHbI MOBPEXKACHUS MATEPUAIOB MUKPOOPTaHU3MAMH.

4. duzuko-xumMudeckue ¢GakTopel Cpefbl W TMOBPESKICHHWE MaTepHaIoB
MHKpPOOpPTaHU3MaMH.

5. CrocoObI 3a1UThl MATEPUATIOB.

6. Meroabl omnpeneneHus YCTOMYMBOCTA MAaTEpHaTOB K BO3JIECUCTBHUIO
MHUKPOOPTaHU3MOB.

Jna nodzomosku K KOMIOKEUYMY HE0OX00UMO UCNONIb306aMb Cledyrouue
UCTNOYHUKU:

1. Anemuna, E.C. KynbTMBHpOBaHME MHUKPOOPTaHM3MOB KaK OCHOBa
OMOTEXHOJOTUUECKOTO Tpoliecca [DIeKTPOHHBIN pecypc]: yuedbHoe nocodue/ E.C.
Anemna, E.A. [po3noBa, H.A.PoMaHEHKO — DJIEKTPOH.TEKCTOBBIE JAHHBIC. —
OpenoOypr: OpeHoOyprckuii rocyapcTBeHHbi yausepceuret, 9bC ACB, 2017.—192
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C. — Pexxum nocryma: http://www.iprbookshop.ru/71282.html. — 9BC «IPRbooksy»

2. buprokoB, B.B. OCHOBbI TpPOMBINIJICHHONW OHWOTEXHOJOTHU: Y4eOHOE
nocobue / B.B. bupiokos, [pexn. JI. W. 'amunkas]. — M.: KonocC, 2004. — 296 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU

3. Kpurep, O.B. Opranuzanuss OHOTEXHOJOTMYECKUX MPOU3BOJCTB
[DnekTpoHHBI pecypc]: yuebHoe mocobdue / O.B. Kpurep, C.A. HNBanoBa. —
Onektpon.nadn. — KemepoBo: Keml'VY, 2018. — 99 c. — Pexum pnocryna:
https://e.lanbook.com/book/107701.

4, Jlykannna, A.B. HmxeHepHas OHOTEXHOJIOTHS: OCHOBBI TEXHOJIOTHH
MUKPOOHOJIOTUYECKHX TIPOU3BOJICTB: YueOHoe mocooue / A.B. Jlykanun — M.:HUIL|
NH®PA-M, 2016. — 304 c.: http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-
527386&theme=FEFU

5. Jlykanun, A.B. VmxeHepHas OMOTEXHOJIOTHS: MPOIECCHl M aIllapaThl
MUKPOOHOJIOTUYECKUX MPOU3BOJCTB: YueOHoe nocodue / A.B Jlykanun. — M.: HUL]
NH®PA-M, 2016. — 451 c.: http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-
527535&theme=FEFU

6. BopoOnena, JI.W. [IpombiiuieHHas MUKPOOHOIOTHS: y4eOHOE TTocoOue st
By30B / JI. 1. BopobreBa. — MockBa: M3a-B0 MockoBckoro yuuBepcurera, 1989. —
294 c.http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU
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TecToBBIE BONPOCHI 110 KYPCY NPOMbIIIJIEHHOH MUKPOOMOJIOTHH U
OMOTEXHOJIOTNH

Tect Kk Teme
buorexnosnorus. Kinaccupukanus 6MOTEXHOJIOTMYECKON MPOAYKIIMHA
BoiOpath npaBWiIbHBIA TEPMUH WM omnpeneneHue. OTMETUTh yI0OHBIM
3HAKOM IPABWJIbHBIM OTBET

1 O01mue nousaATUA

ArpoouoTexHoJiorus (agrobiotechnology) sro:

a) paznen  OMOTEXHOJIOTHMHM,  3aHUMAIOUIMICS  BONpPOCAMH  TEOPHUH,
METO/IOJIOTUM U TPAKTUKU MPUMEHEHHUS €€ JOCTIKEHHM B pPAaCTEHUEBOJCTBE U
YKUBOTHOBO/JICTBE;

0) MOJIEKYJISIpHAsT CENEeKIMSI M OWOTEXHOJOTHS Pa3MHOXKEHUS DPACTCHHHN U
JKUBOTHBIX, OHMOTEXHOJIOTHSI TOYB, MPOU3BOJCTBO OHOYJOOpEHUI, KOPMOBOIO
Oesika, OMOJIOTMUECKHX CpPEJICTB 3alllUThl pACTEHUM, ImepepadoTKa OTXO0J0B
CEJIbCKOXO3SIICTBEHHOTO TIPOM3BOJICTBA U JIECHOM MPOMBIILIICHHOCTH;

B) pazzen OMOTEXHOJIOTUM, 3aHUMAIOUIUNCS COXpPAaHEHHWEM U YCKOPEHHBIM
BOCIPOM3BOICTBOM JIECHBIX OMOPECYPCOB;

) pa3aen OMOTEXHOJOTHU, B OCHOBE KOTOPOTO JIKUT TMEPEHOC €IUHMII
HACJIEJICTBEHHOCTH (T€HOB) M3 OJIHOIO OpPTaHW3Ma B JIPYTrOM, OCYIIECTBIISEMbIN
METOJaMH TCHHOW WHXCHEPHH, C IIEJbI0 CO3JaHUS HOBOTO TIPOJYKTa WITH
TIOJTYYCHHS YK€ U3BECTHOTO MPOAYKTA B TIPOMBIIIICHHBIX MacITadax.

AxBapecypcHas onorexnosorus (aquaticresourcebiotechnology) sro:

a) pazzenn OWOTEXHOJIOTUH, 3aHUMAIOLIUICS pEIIEHUEM SKOJIOTMYECKUX
npo6sieM OMOTEXHOIOTMYECKUMU METOIaMU;

0)paznen  OMOTEXHOJOTMHM, 3aHUMAIOUIMICSA  BOMPOCAMHU  H3Y4YEHUS
THIPOOMOHTOB, BOJHBIX JKMBOTHBIX M PACTCHHM, W TOMYyYEHUS W3 HUX IEJICBBIX
MPOIYKTOB;

B) pa3zienl OMOTEXHOJIOTHH, B OCHOBE KOTOPOTO JIKUT TEPEHOC EIAUHUIL
HACJIEICTBEHHOCTH (F€HOB) M3 OJHOTO OpraHu3Ma B JIPYroi, OCYIIECTBIISIEMbIN
METOJJaMU TeHHOW HWHXEHEpUH, C LEJIbI0 CO3JaHUs HOBOTO NPOAYKTA WU
MOJTyYEHUS YK€ U3BECTHOTO MPOJIyKTa B MPOMBILIUICHHBIX MacIiTadax;

r) pa3aen  OMOTEXHOJOTHH,  3aHUMAIOLIUICS ~ BOMPOCAMH  TEOPHH,
METOJIOJIOTUM M TPAKTUKH MPUMEHEHHS €€ JOCTH)KCHHUU B PACTEHHUEBOJCTBE U
’KUBOTHOBOJICTBE.
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Be3BupycHbIii mocagounblii MaTepuad (virustestedstemcuttings) sto:

a) pacTeHHs] M JKUBOTHBIC, MPOXKUBAIOIINE B MOPCKHX W MaTEPUKOBBIX
BOJIOEMAX;

0) acenTHYECKOE BhIPAIIUBAHUE HA MMUTATEILHON CPEJICc U30JMPOBAHHOTO U3
areKca WM Ma3yIIHON MOYKH mo0era pacTeHUs] ¢ OJHHM WA JABYMS JIUCTOBBIMH
PUMODIUSIMU;

B) KyJbTypa KJIETOK, B KOTOPOW TIPUTOK CBEXKCH MUTATEIBHOU CpEJIbl
ypaBHOBEIIIEH OTTOKOM COOTBETCTBYIOMIETO 00beMa KyJIbTYPHI;

r) pacTeHHusi, I[OJydYEHHBIC TMPH IOMOIIM  METOJOB  KJIOHAJIBHOIO
MHUKPOPa3MHOKEHUS.

Buoreorexnonorus (biogeotechnology) sro:

a) pazfgesl  OMOTEXHOJOTMM, 3aHUMAIOLIMICS ~ BONPOCAMU  HU3YUYECHHS
T'UIPOOUOHTOB, BOAHBIX KMBOTHBIX W PACTCHHUW, W TMOJYUYEHHS] U3 HUX IEJIEBBIX
IPOAYKTOB;

0)pazznen  OMOTEXHOJIOTMHM,  3aHMMAIOUIMICSA  BONpPOCAMU  TEOPHH,
METOJIOJIOTUM M TPAKTUKA MPUMEHEHHS €€ JOCTI)KCHHU B PACTEHHUEBOJICTBE U
KUBOTHOBO/ICTBE;

B) UCIIOJIb30BAHUE TE€OXUMHUYECKOW JI€ATEIbHOCTH MHUKPOOPTaHHU3MOB B
TOPHOJOOBIBAIOIIEH TPOMBIIITICHHOCTH;

r) pazaen OHMOTEXHOJIOTHUH, 3aHUMAIOIIMNCS PEIIeHHEM 3KOJOTHYEeCKHX
npo6sieM OMOTEXHOIOTMYECKUMU METOIaMU.

Buonornyeckn akruBHble BemecTBa; BAB (biologicallyactivesubstance;
BAS):

a) OpraHusMm (Yaille BCero MUKpOOPIaHU3M WA PACTEHUE), UCTIOIb3YEMBIH JIs
MOJTyYeHHsI OMOJIOTHYECKU aKTUBHOTO BEILIECTBA MIIH OMOMACCHI;

0)uucras KyJabTypa OJIHOTO BHUIa MHUKPOOPTaHM3MOB (WM BHUPYCOB),
BBIJICJICHHAS U3 OMPECIICHHOTO NCTOYHHUKA WM TIOJyYeHHAs B pe3yJIbTaTe MyTaIlHH,
oOnanaromas cnerupuyecKuMu GU3N0I0ro-OMOXUMUYECKIMU TMPU3HAKAMU,

B) KyJbTypa MHKPOOpPraHu3Ma, KOTOpas TpEeACTaBIsieT CcoO0Ol  OAUH
Ouosornyeckuii Buj 0e3 coaep kaHus APYyrux Wi TMOpUIHbIX HopM;

I') TpyIIa BEeIeCTB, UMEIOIIUX BHIPAKEHHYIO (DU3UOJIOTUIECKYIO aKTUBHOCTb.

BuosornyeckuakruBubienodaskuknuine; BAJ[  (dietary  supplement,
biologically active additive; BAD) so:

a) OpraHu3M (Yaile BCero MUKpOOPTaHNU3M WM PACTEHUE), UCIIOIb3YEMBIN JIJIsI
MOJTy4YeHUS] OMOIOTUYECKH aKTUBHOTO BEIIIECTBA MITH OMOMACCHI;

0)uncrasi KyJbTypa OJIHOTO BHJAa MHUKPOOPraHW3MOB (WJIM BHUPYCOB),
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BBIJICJICHHAS] U3 OTPEICIIEHHOTO MCTOYHHKA HJIH TTOTyUYeHHAsI B Pe3yJIbTaTe MYyTaIlUH,
oOmamarorias cenuduaecKumMu (pU3r0I0r0-0MOXUMUIECKUMH TIPU3HAKAMHU;

B) KyJbTYypa MHKPOOpPraHW3Ma, KOTOpas TMPEACTaBIseT Cco0OM  OauH
OMoNOTHUYeCcKHid BU 06€3 COAepKaHusl APYTUX WIIH THOPUAHBIX POpM;

') KOMIIO3UITUN OMOJIOTUYECKH aKTHUBHBIX BEINECTB, MPEIHA3HAYCHHBIX IS
HETMIOCPEAICTBEHHOTO TMpHeMa C TMHUIIeH WM BBEACHUA B COCTAaB IHUIICBBIX
MPOAYKTOB.

Buomacca (biomass) sto:

a) MPOYKT TOTHOCTHIO WJIM YaCTUYHO ITOTyYCHHBINA B MPOIIECCE TIEpepadOTKH
OMOMAacCCHI;

0) oOmiasi macca >KMBOM MaTepUU/KUBBIX MHUKPOOPTaHU3MOB B 3a/IaHHOM
00BbEME;

B) KYJIbTUBUPOBAaHKE OMOJIOTMYECKUX ar€HTOB B TOJIIIIE MUTATEITLHON CPEIbl;

I') COBMECTHOE KYJHTUBUPOBAHHE KIETOK INnvitro, HCIOJIb3yeMOe Uil HX
TpaHcpopMaIuu WK CEJIEKIIUU.

Buonpenaparsr (biopreparations) sto:

a) KyJbTUBHUPOBAaHUE OMOJIOIMYECKHUX areHTOB B TOJIIIC MUTATEIBHON CPE/IbI;

0) IPOIYKT MOJHOCTBHIO MIIK YaCTHYHO OJYUYCHHBIN B IIPOIECCE MepepabOTKH
OMoMacchl;

B) CpeICTBAa OHMOJOTHYECKOTO MPOMCXOKACHUS (MUKPOOPTraHU3MbI, OCIKU U
1p.), IPUMEHSIEMBIE TS IIeJICHAPABICHHOTO BO3ICHCTBHS Ha KMBBIC OPTaHU3MBI 1
OpraHUYeCKHe COCAMHEHHUS,

I') COBMECTHOE KYJbTHBHPOBAHME KIIETOK INVItrO, mcmoiap3yemMoe s HX
TpaHchOpMaIMK U CEICKITUH.

Buocencopni (biosensor) sto:

a) KyJbTypa KJIETOK, B KOTOPOM MPUTOK CBEXKEW NUTATEIbHOW CpEebl
YPaBHOBEIIIEH OTTOKOM COOTBETCTBYIOIIETO O0BEMA KYJIbTYPHI;

0) )kuakas cpena, mojydaemas MpH KyJIbTHBUPOBAHUU PA3IMUHBIX MPO- U
SYKApUOTHUYECKHUX KIETOK INVILF0 M cojepikalias OCTAaTOYHBbIC ITUTATEIbHBIC
BEIIIECTBA U MIPOIYKTHI META0ON3Ma ITUX KIIETOK;

B) AHAIUTUYECKHUE YCTPOUCTBA, UCIIOJIB3YIOIINE OMOJIOTHIECKHUE MaTEPHUAIIBI
JUTSL pacro3HaBaHMS OMPENENIEHHBIX MOJICKYJl M BbIJaronue HHPOPMAIMIO 00 UX
MIPUCYTCTBUH U KOJIMYECTBE B BUJIE DJICKTPUUECKOIO CUTHAJIA;

I') TUTATeJIbHBIA MaTepuajd B TBEPIAOM WM >KUIKOH (Qopme, KOTOpPBIN
WCIIOJIB3YIOT JIJIs1 BBIPAIMBAHUS KJIETOK MUKPOOPraHU3MOB, PACTEHUI U ) KUBOTHBIX
invitro.
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Bbuorexnosoruveckas nmpoaykuus (biotechnologyproduct) sro:

a) OpraHu3M WM  HECKOJIbKO  OpPraHM3MOB, JIIO0O€  HEKJIETOYHOE,
OJTHOKJICTOYHOE MJIM MHOTOKJIETOYHOE 00pa30oBaHuUe, CIIOCOOHBIC K BOCIIPON3BOJICTBY
WM TIepe/iave HaCJIeACTBEHHOTO FTeHETHIECKOT0 MaTepralia, OTJIMYHBIC OT IPUPOTHBIX
OpPraHU3MOB, TIOJYYCHHBIC C TPUMCHCHHEM METOJOB TCHHOH WHXCHEPUH U
CoJIep KaIllie TCHHO-UHKCHEPHBIN MaTeprall, B TOM YHCJIe TCHBI, UX (parMEeHThI WIITH
KOMOMHAITUHU TCHOB;

0) OOBEKTBI OMOTEXHOJIOTHUSCKUX HCCIICIOBAHUM, BKJIIOYAIONTUC KIICTKU
MHUKPOOPTaHW3MOB, JKUBOTHBIX, PACTCHHH; BHUPYCHI; KOMITOHEGHTBI  KJICTOK,
BHCKJICTOYHBIC  MPOJYKTHI, HMMOOWIM30BaHHBIC KICTKH MHKpPOOPTaHHW3MOB,
KUBOTHBIX, PACTCHHIA, X KOMITOHCHTBI M BHEKJICTOYHBIC TTPOTYKTHI;

B) MMPOJYKIUS WM YCIyTra, MOJTYYCHHE KOTOPOW TpeOyeT HCIIOIb30BAHWS
OJTHOW W OoJiee OMOTEXHOJIOTMYECKUX METOIMK, BKIIIOUAs WHTEIUICKTYaJIbHbIC
pe3ynbratel  (TEXHHYECKHWE  HOy-Xay),  TOJydYeHHble B pe3yJbTaTe
OMOTEXHOJIOTHYECKUX UCCIEA0BAHUM U pa3padoToK;

I') OMYJIAIUS KJIETOK ONPECICHHOTO BHIa MEKPOOPTaHU3MOB, PACTCHHUI WITH
’KHBOTHBIX, BBIpAIlICHHAS INVItr0 B MUTATEIBHOM Cpere.

Buosnepreruka (bioenergetics) sro:

a) cepa neATETHLHOCTH MO OOECMEYEHUIO0 HHEPreTUYECKUX MOTpeOHOCTEH
Yyell0oBeKa, OCHOBaHHas Ha MPHUHLMIAX WM pecypcax JKUBOM MPUPOJBI,
HampaBlieHHAs HA COXPaHEHHE €CTECTBEHHOTO YHEPTETHUECKOTO U MaTePHAILHOTO
OajlaHCca OKPY’KaroIIe MPUPOIHOMN CpeIbl.

0) pazznen OMOTEXHOJIOTUH, 3aHUMAIOLIUNCA COXPAHEHHWEM U YCKOPEHHBIM
BOCTIPOM3BOICTBOM JIECHBIX OMOPECYPCOB;

B) COUETAaHUE METOJOB M OOBEKTOB HAHOTEXHOJOIMH, OMOTEXHOJOTMH U
OMOMEIMIIMHBI IJISl PEIIEHUS] UHTETPAIbHbIX HAyYHO-TEXHUYECKHUX 3a/1ay JTaHHBIX
HaNpaBJICHUI C y4€TOM MPUHIUIIOB OMOJOTHYECKON O€30MacHOCTH;

I') COBOKYIHBIA Ha0Op SKOHOMUYECKHMX ONepaluii B 00IIeCTBE, KOTOPHIHA
UCTIONB3YET CKPBITHIA MOTCHIIMAT, 3AJ0KCHHBIH B OMOJOTUYECKUX MPOMYKTaX U
mporieccax, s U3BICYCHHSI HOBOTO POCTa U COIMATBHBIX TTOCOOUH I TpaXKAaH U
HaIM.

Berepunapubie npenaparsbl (Veterinarypreparations) sro:

a) OObEKThl OMOTEXHOJIOTHYCCKUX HCCIICOBAHNMN, BKJIOYAIONIHE KJICTKH
MHKPOOPTaHH3MOB, JKMBOTHBIX, PACTEHHH; BHPYCBHI;, KOMIIOHEHTBI  KIIETOK,
BHEKJIETOYHBIC  MPOJYKTHI, HWMMOOWIM30BaHHbIE KJIETKA  MHKPOOPIaHH3MOB,
KUBOTHBIX, PACTEHHI, UX KOMITOHCHTHI U BHEKJICTOYHBIE ITPO/YKTHI;
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0) opraHu3M  WJIM  HECKOJbKO  OpraHu3MoOB, JII000€  HEKJIETOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOYHOE 00pa3oBaHue, CIOCOOHBIEC K BOCIIPOU3BOJICTBY
WIIY [IepeIaue HaCJIECTBEHHOTO FTeHETUYECKOT0 MaTepralla, OTJIMYHBIE OT IPUPOIHBIX
OpPraHuW3MOB, TIOJYYEHHbIE C TPUMEHEHHEM METOJIOB T€HHONM WHXEHEPUU U
coJiepKalllie TeHHO-UHKEHEPHBIA MaTepuall, B TOM YMCJE TeHbl, UX (PparMEeHThI WU
KOMOMHAITUH F€HOB;

B) I03UPOBAHHOE JIEKAPCTBEHHOE CPEACTBO JJIs )KUBOTHBIX B ONPEEICHHON
JIEKapCTBEHHOM (hopMe, TOTOBOE K MPUMEHEHUIO;

I) ACENTHYECKOE KYJbTUBUPOBAHHE IOJHOCTBIO >KMBOIO 3ayaTKa OpraHa,
LIEJIOr0 OpraHa WM €ro YacTeil BHE OpraHW3Ma Ha MOJIXOSIIEH MUTATEIbHON cpesie
INVitro ¢ moyiepkaHueM yCcIIOBUH HOPMATBHOTO (PYHKIIMOHUPOBAHHUSI.

I'enernyeckasi macnopruszanus (genotyping) sro:

a) COBOKYITHOCTh METOJIOB M TEXHOJOTHH CO37aHUsA OHOJOTHYECKUX
00BbEKTOB (OMOMOJIEKYJI, KIETOK, TKaHEH, OpraHU3MOB) C ONPEIeICHHBIMU HOBBIMHU
CBOMCTBaAaMHU IIyTE€M IICJICHANPABICHHOTO BO3JCHCTBUS HA COOTBETCTBYIOIIUE
GbopMBI 3TUX OMOJIOTHYECKUX OOBEKTOB T'E€HETUUECKUMHU U OMOXUMUYECKUMU
METO/IaMU;

0) nepeHoc uyxepoaubix reHoB (JIHK) B perunueHTHBIN TEHOM pacTeHHI ¢
nomoInko agrobacteriumtumefaciens wiu a. rhizogenes u ux ti- win ri-ria3sMus
COOTBETCTBEHHO;

B) TEXHOJIOTHS BhIpAIIMBAHUS pacTeHU 0€3 ITOYBHI BO BIIAYKHOM BO3JIyXE IPU
MEePUOANYECKOM OMPBICKUBAHUU WX KOPHEH MUTATEIbHBIM PACTBOPOM;

') OJIy4YEeHHUE TeHETUYECKU JIETePMUHUPOBAHHBIX (MHIUBUAYAIbHbBIX W/UIU
TPYMIOBBIX) XapaKTEPUCTUK C OMOIIBbI0 MOP(POJIOTHIECKUX U/UIIA MOJIEKYIISPHBIX
MapKepOB.

I'enernuecku MOAU(PUIUPOBAHHBIN OpPraHu3M; I'MO
(geneticallymodifiedorganism; GMO) sto:

1) OOBEKThI OMOTEXHOJIOTMYECKUX HCCIICIOBAaHUM, BKIIIOYAIOIINE KIICTKU
MUKPOOPTraHU3MOB, JKUBOTHBIX, PACTEHUM; BUPYChI, KOMIIOHEHTBl  KJIETOK,
BHEKJIETOYHBIC  TPOJYKThI, HWMMOOWIN30BaHHbIE KJIETKM MHUKPOOPTaHU3MOB,
JKWBOTHBIX, PACTCHUH, UX KOMIIOHEHTBI U BHEKJIETOUHBIE MPOIYKTHI;

€) IJUTEJIbHO BhIpalMBaeMasi repecajiouHasl KyJbTypa TKaHEH, BO3HUKIINX
nyTeM mposmdepanuy KIETOK HM30JIMPOBAHHBIX CETMEHTOB Pa3HBIX OPraHOB WA
CaMHUX OPraHOB PaCTEHUU;

K)OPraHU3M WM  HECKOJIbKO  OpraHu3MoB, J000€  HEKJIETOYHOE,
OJTHOKJIETOYHOE  WJIM  MHOTOKJIETOYHOE€  00pa3oBaHUE,  CIOCOOHBIE K
BOCIIPOM3BOJICTBY WM IE€pe/ladye HACIEACTBEHHOTO T€HETMYECKOro MaTepuana,
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OTJIMYHBIC OT IMPHUPOJHBIX OPraHW3MOB, IOJIyYCHHBIC C IPUMEHEHHEM METOOB
TEHHOW WH)XCHEPHUH M COJIEpIKAINe TeHHO-MH)KCHEPHBIM MaTepHall, B TOM YHCIIC
TeHBI, UX (ParMeHTHl WJIK KOMOWHAIINH T€HOB,;

3) aceNTHYECKOe KYyJbTUBUPOBAHKME TIOJHOCTBIO JKMBOTO 3adaTKa OpraHa,
IICJIOTO OpTraHa WM €ro YacTel BHE OpraHM3Ma Ha MOJXOAICH MUTATeILHON cpejie
INVItro ¢ mojyiepkaHueM yCIIOBHUI HOPMAJIBHOTO (hYHKIIMOHUPOBAHHS.

I'uapoomnontsl (hydrobiont) sro:

a) IeATEIbHOCTh, CBSI3aHHAsI C pa3BeACHUEM U (WJM) COJEP KAHHUEM,
BBIpAIIMBAHNEM OOBEKTOB AKBAKYJIHTYPHI;

0) MUKpPOOPTaHU3MbI, PACTEHUSI W >KUBOTHBIC, MPOXKUBAIOIIME B MOPCKUX U
MaTEPUKOBBIX BOJOEMAX;

B) aKBaKyJbTypa (PHIOOBOACTBO), OCYIIECTBISieMass B OTHOIIEHUM MOPCKHUX
00BEKTOB aKBaKYJIBTYPHI;

') COBOKYITHOCTb MHUKPOOPTaHU3MOB, (YHKIIMOHAJILHO CBS3aHHBIX JApPYr C

JPYTOM.

JMuarnocTukymbl (diagnosticum) sto:

a) OCHOBHOM TEpPMHH, OIKCHIBAIONIMM HMCIOJIb30BAaHUE OMOJIOTHUYECKHUX
CUCTEM JJisi TpaHCPOpMaIMK OJTHOTO COCIMHEHHUS B JPYTroe.PUMEPOM SIBIIICTCS
nepepadoTKa OPraHUYECKUX OTXOJ0B MJIM CTOYHBIX BOJ MHUKPOOPTaHU3MaMU JIJIs
MOJIyYCHUS] METaHa;

0) MEeTOJ oTpe/eICHUsT KaueCcTBa OKPYXKAIOMIeH Cpelbl ¢ WCIOIh30BaHUEM
JKUBBIX OPTaHW3MOB, OIICHKA CTEMEHW TOKCHYHOCTH BO3JEHCTBUS (PU3HUCCKUX,
XUMUYECKAX M OHOJIOTHUECKHX (HDaKTOPOB CPE/bl, MOTCHIIHAIBLHO OMACHBIX JIS
YKUBBIX OPTaHU3MOB JTAHHOU IKOCHCTEMBI;

B) HA0Op PEaKTUBOB, MATEPHAJIOB M TAJIOHOB CPABHEHUS, HEOOXOUMBIX JIJISI
MIPOBEICHUS MOJIEKYJISIPHON JTUATHOCTUKH OMOJIOTHYECKUX OOHEKTOB;

T) METOJlT TIOJIYYCHHS HECKOJIbKUX WACHTHYHBIX OPTaHU3MOB IyTEM
0ecrnooro (B TOM YKCII€ BET€TaTUBHOIO) PA3MHOKEHHUSI.

Komoukopma (feedcompound) sto:

a) MPOAYKT MOJHOCTHIO MJIM YACTUYHO MOJYUYEHHBIHN B Ipoliecce nepepadboTku
OMOMacCHhI;

0) IpUPOHBIC BEIIECTBA WM UX CMECH, BBOJUMEBIEC B COCTaB KOMOMKOPMOB,
0eKoBO(aMHU/I0 ))-BUTAMUHHO-MUHEPATBHBIX ~ KOHIIEHTPATOB B HEOOJBIIHX
KOJIMYCCTBAxXx C NOCIbKO VYIYUYIICHUA HX HOTpC6I/ITCJIBCKI/IX CBOWMCTB W/UIH
COXpaHCHUS Ka4CCTBA,

B) KOMOHMKOpPMOBasi MPOAYKIIHS, IPEACTABIISIONIAs COO0M OHOPOIHYIO CMECH
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PAa3JIMYHBIX KOPMOBLIX CPCACTB, IMMPCAHA3HAUCHHAA J1JIA CKapMIJIMBAHHA )KMBOTHBIM
KOHKPETHOI'O BHAAd, BO3pacTa U HPOU3BOACTBCHHOT'O HA3HAYCHMA,

F) MMpOAYyKIH, BBIpa6aTLIBaeMa$I B COOTBCTCTBUHU C 3aJdHHBIM PCLCIITOM U
NpCaHasHAUYCHHAA IJIs1 CKapMJIMBAHUA JKUBOTHBIM B YUCTOM BHJIC HJIM B CMCCH C
APYIrUMHU KOPMOBBIMHU CPCACTBAMU.

Komoukopmosbie nooaBku (feedsupplements) sro:

a) MPOJYKT NOJHOCTBIO MJIM YACTUUHO MOJYUYEHHBIN B IIpOIiEcCe epepadoOTKH
OHMOMACCHI;

0) MpUPOAHBIE BEUIECTBA WJIM UX CMECH, BBOJIUMBIE B COCTaB KOMOMKOPMOB,
0eJIKOBO(aMHU/I0 )-BUTAMUHHO-MUHEPATIbHBIX ~ KOHIIEHTPATOB B HEOOJBIINUX
KOJIMYECTBAX C LEJIbI0 YIy4YIIEHUS HMX MOTPEOUTENbCKUX CBOWMCTB W/MIU
COXpPaHEHUs KaueCTBa;

B) KOMOMKOPMOBAsi MPOTYKIUS, IPEICTABISIONIAsl COOOM OJJTHOPOIHYIO CMECh
Pa3IMYHBIX KOPMOBBIX CPEACTB, IpeHA3HAUCHHAS JJI1 CKapMJIMBAHUS KUBOTHBIM
KOHKPETHOT'O BHJIa, BO3pAcTa U MPOU3BOJICTBEHHOI'O Ha3HAUYEHHS,;

I') MPOYKIUs, BEIpabaThiBaeéMasi B COOTBETCTBUU C 3aJaHHBIM PEIENTOM U
npeaHa3HaYeHHAas sl CKapMJIMBAHHS )KMBOTHBIM B YHCTOM BHJIE WM B CMECH C
JPYTMMHA KOPMOBBIMU CPEICTBAMH.

Komoukopmonasi npoxykuus (feedproducts) sto:

a) IPOYKT MOJIHOCTHIO MJTM YaCTHYHO IMOJYYCHHBIN B IIpoliecce mepepadoTKu
OMOMacCHhI;

0) IpUpPOIHBIE BEIIECTBA UM UX CMECH, BBOJUMBIC B COCTaB KOMOUKOPMOB,
0eJIKOBO(aMHU/I0 )-BUTAMUHHO-MUHEPAJIbHBIX ~ KOHIIEHTPATOB B HEOOJBIINUX
KOJIMYECTBaX C LEJIbI0 YIYUIIEHUS UX TOTPEOUTEIBCKUX CBOUCTB W/WIHU
COXpaHCHHS KaueCTBa;

B) KOMOMKOPMOBasi TPOTYKIIUS, PEJCTABISIONIAsE COOO0M OTHOPOTHYIO CMECh
Pa3IMYHBIX KOPMOBBIX CPEJICTB, MPEIHA3HAYSCHHAS I CKApMJIMBAHUS KUBOTHBIM
KOHKPETHOTO BHJIa, BO3pacTa U MPOU3BOJICTBEHHOTO HAa3HAUCHUS;

I') MPOAYKIUs, BeIpabaThiBacMasi B COOTBETCTBHH C 3aJaHHBIM PEIEITOM H
NpeIHa3HAYCHHAS JUIsl CKApMJTMBAHUSI )KMBOTHBIM B YHUCTOM BHJIE WJIM B CMECH C
JIPYTUMHU KOPMOBBIMH CPEJICTBAMHU.

Kpuobauk (cryobank) sro:

1) KOMIUIEKC ~ 000pyIoBaHUsS [ OOecrledeHus KPUOKOHCEpPBAIIHH,
JUTUTEILHOTO XPAaHCHHUS M Peau3ali OMOJOTHYECKHUX OOBEKTOB, a TaKXKe IS
KpUOOHOJIOTUYECKUX MCCIIEI0BATEIBCKUX PA0OT;

€) HU3KOTEMIIepaTypPHOE XpPAaHEHHE KUBBIX OHOJIOTHYECKHX OOBEKTOB C
BO3MOXXHOCTBIO ~ BOCCTAHOBJICHMSI HMX  OMOJIOTMYECKMX  (QYHKIMH  1oclie
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pa3MOpaXuBaHUs;

k)  0a3za JaHHBIX HYKJIEOTHIHBIX IOCIEI0BATENBHOCTE TEHOMOB BUPYCOB,
MUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX, ITUL, THIPOOHOHTOB;

3) XpaHUJIHUINA, 00ECTIEYNBAIOINE KPUOKOHCEPBAIHIO, [UTUTEIHHOE XPAaHEHNE
U pEAIN3alUI0 BHPYCOB, MHMKPOOPTaHHU3MOB, PACTCHHM, >KMUBOTHBIX, NTHII,
TMIpOOMOHTOB, a  TaKKe  HEOOXOAMMBIX  JUId  KpPHUOOMOJIOTMYECKHX
UCCIIEJOBATEIBCKUX PadOT.

KpuoxoncepBamus (Cryopreservation) sto:

a) KOMIUIEKC ~ oOopymoBaHusi A oOecredeHuss KPHUOKOHCEpBAalIWH,
JUTUTEIIBHOTO XPaHEHUS M pealn3allii OHOJIOTHYECKUX OOBEKTOB, a TAKXKe IS
KpUOOHOJIOTHYECKUX MCCIIEI0BATEIBCKUX PadOT;

0) HU3KOTEMIIEpaTypPHOE XPAHCHHE KUBBIX OHOJIOTHYECKHX OOBEKTOB C
BO3MOXXHOCTBIO ~ BOCCTAHOBJICHHSI HMX  OHWOJIOTHYECKMX  (YHKIMH  MOcCIe
pa3MoOpaKMBaHUS,

B) 0a3a NaHHBIX HYKJCOTHIHBIX IOCIIECIOBATEIHLHOCTEH T€HOMOB BHPYCOB,
MHUKpPOOPTaHU3MOB, PACTECHUH, )KUBOTHBIX, IITHII, THIPOOHOHTOB;

I') XpaHWJIHIIA, 00ECIICYNBAIONINE KPHOKOHCEPBAIIHIO, JUTUTEIILHOE XPAHCHHE
U peagu3aluio BUPYCOB, MHUKPOOPTAaHU3MOB, PACTEHUM, >KUBOTHBIX, IITHII,
TUAPOOHOHTOB, a TaKXe HEOOXOIUMBIX IS KpUOOHOJIOTHYECKHIX
HCCIIeIOBATEIILCKUX PadoT.

JlekapcTBeHHOe cpencTBo A :KUBOTHBIX (Medicineforanimals) sto:

a) MPOIYKT MOJHOCTHIO MJIM YACTHYHO TIOTYYEHHBIN B TIPOIIeCcCe MepepadoTKH
OMOMacCHhI;

0) BEIIECTBO MM CMECh BEIIECTB MPUPOAHOTO, PACTUTEIHHOTO, YKUBOTHOTO
WM CHUHTETHYECKOTO MPOUCXOXKACHMs, oOsanatomee(-as) ¢GapMaKoIOrH4ecKuM
JICUCTBUEM;

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

) BEIIECTBO WJIM CMECh BEIIECTB CHHTETUYECKOTO WM MPHUPOIHOTO
MIPOUCXOXKJICHUS B BHUJIE JIEKAPCTBEHHOU (OpMbI (TAOJIETKH, KANCyJbl, pACTBOPHI,
Ma3d WT.I.), TPUMEHSEMBbIC [JIs1 TPOQUIAKTHUKH, IAUATHOCTUKH U JICUCHUS
3a00s1eBaHUM.

Jlecnasi omorexuosorus (woodbiotechnology) sto:

a) pases OMOTEXHOJIOTHH, 3aHUMAFOIIUICS Pa3pab0TKOM TEOPUHU U IPAKTHKH
CO3JaHUsl INMIIEBBIX IPOAYKTOB OOIIEro, JieueOHO-NPOPUIAKTHUECKOIO U
CIIELMAILHOIO HA3HAUECHMS;

0) pazaen OMOTEXHOJIOIMH, 3aHUMAIOLIMIACS COXPAHECHHEM M YCKOPEHHBLIM
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BOCITPOU3BOJICTBOM JIECHBIX OMOPECYPCOB;

B) pa3ien  OWOTEXHOJOTHH,  3aHUMAIONIMUCA  BOMpPOCAMU  TEOPHH,
METOJI0JIOTUM W TPAKTUKU MNPUMEHEHUSI €€ JOCTHKEHUN B PACTCHHEBOJACTBE U
YKUBOTHOBO/ICTBE;

') MOJICKYJISIpHAsl CEJICKIUSI U OMOTEXHOJIOTUSI PA3MHOXKEHHUS PAcCTECHUU U
’KUBOTHBIX, OMOTEXHOJIOTUS TOYB, MPOU3BOJACTBO OMOYIO0OpEHUN, KOPMOBOTO
Oenka, OMOJIOTMUECKHX CpPEJICTB 3alllUThl pACTEHUM, MepepaboTka OTXO0B
CEJIbCKOXO3SIICTBEHHOTO TIPOM3BOJICTBA U JIECHOW MPOMBIIIJIEHHOCTH.

Moaexyasipaas ouotexnoaorus (molecularbiotechnology) sto:

a) MPUMCHECHUE COBPEMEHHON OWOTEXHOJOTHH [JII TIPOMBIIICHHOTO
MPOU3BOJICTBA XUMHUECKUX BEIIECTB U OMOIHEPTUH, UCIIONIBb3Ys KUBBIC KIETKU U
ux (hepMEeHThI, TPUBOIAIIECE K 0€3yCIOBHO YHCTBHIM MPOIECCaM C MUHUMAJIbHBIM
00pa30BaHUEM OTXOJIOB M UCTOJIb30BAHUEM DHEPTHUH;

0) HampaBiieHWE OMOTEXHOJIOTHH, 3aHUMAIOIIIeeCs Pa3padO0TKOM U CO3/ITaHuEM
CIIOKHBIX OHOMOJIEKYJT C HCITOJIb30BAaHUEM METOJOB TCHHOW WHXKCHEPUU IS
MOCJICTYIONIETO HCIIONB30BAHUS B TEPANMCBTUYCCKUX WM TMPOPUIAKTHIECKIX
Hemnsx;

B) pazzien OMOTEXHOJOTHUH, B OCHOBE KOTOPOTO JICKHUT IMEPEHOC €IUHUIL
HACJIEICTBEHHOCTH (T€HOB) W3 OJIHOTO OpraHW3Ma B JPYTroMl, OCYIIECTBIISIEMbIN
METO/JaMH TEHHOM WHKEHEPUHM, C I1IEJbI0 CO3JaHUS HOBOTO TIPOJYKTa WIU
MOJIYYSHHS YK€ U3BECTHOTO MPOAYKTa B POMBIIIIEHHBIX MaclITadax;

') MOJISKYJISIpHAS CEJICKITUS W OMOTEXHOJIOTHUSI PAa3MHOKEHHUS PACTCHUN |
JKUBOTHBIX, OHMOTEXHOJIOTHSI T0YB, MPOU3BOJCTBO OHOYJO0OpEHUI, KOPMOBOIO
Oenka, OWONIOTUYECKUX CPEJCTB 3alllUThl PACTEHWH, MepepaboTka OTXOJO0B
CEIBCKOXO3SICTBEHHOTO TIPOM3BOJICTBA U JIECHOW MPOMBIIIJICHHOCTH.

Moaekynsipuas auarmoctuka (moleculardiagnostic) sto:

a) BBISIBJICHHE MOJICKYJISIPHO-OMOJIOTMYECKUMU  METOJaMU  MaTOT€HHOTO
OopraHvs3Ma, CHelU(pUYEeCKOro BeIleCTBa WJIM HW3MEHEHHONW HYKJICOTHIHOMN
MOCJIe0BATEILHOCTH, OTBETCTBEHHOTO 3a TO UJIM MHOE 3a00JIeBaHUE.

0) IpMEHEHWE COBPEMEHHOW OWMOTEXHOJOTUU [JI1  MPOMBIIIICHHOTO
MPOU3BOJICTBA XMMUYECKUX BEIIECTB U OMOIHEPTUH, UCIIOJB3Ysl )KUBbIE KIETKU U
X (hepMEHTHI, IPUBOAIIECE K 0€3YCIOBHO YHCTBHIM MPOIECCaM ¢ MUHUMAIbHBIM
o0pa30BaHUEM OTXOJIOB M UCTIOJIb30BAHUEM DHEPTHUH;

B) HaMpaBJICHUE OMOTEXHOJIOTHH, 3aHUMAIOIIEECs Pa3padOTKON U CO3TaHuEeM
CIIOXHBIX OHMOMOJIEKYJl C HCIIOJIb30BAHUEM METOJOB T€HHOW HWHXKEHEPUU IS
MOCJIEYIOUIEr0 HCIOJIb30BAHUSA B TEPANEBTUUECKUX WA MNPOPUIAKTUYECKUX
LEJIAX;
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') MOJIEKYJISIpHAsl CEJIEKIUS U OMOTEXHOJIOTUSI PA3MHOXKEHHUS PACTEeHUU U
KUBOTHBIX, OHOTEXHOJOTHs TOYB, MPOU3BOJACTBO OHUOYI0OpEHH, KOPMOBOTO
Oesika, OMOJIOTMUECKHMX CpPEJICTB 3alllUThl PACTEHUM, IepepaboTka OTXOAOB
CEJIbCKOXO3SIICTBEHHOTO IPOU3BOJICTBA U JIECHON MPOMBIIIJIEHHOCTH.

Mouaexyasipuas ceaexknus (molecularbreeding) sto:

a) MOJICKYJISIpHAsI CEJEKIUS W OMOTEXHOJOTHS PAa3MHOKCHUS PACTCHUU |
’KUBOTHBIX, OHMOTEXHOJIOTHS II0YB, IPOU3BOJCTBO OHOYIOOpEHUH, KOPMOBOTO
Oenka, OMOJIOTMYECKUX CpPEICTB 3alllUThl pPACTEHUH, MepepaboTka OTXOJO0B
CEJIBCKOXO3SICTBEHHOTO TIPOU3BOJICTBA U JIECHOM MPOMBIIIIICHHOCTH;

0) OMOTEXHOJIOTHsI, OCHOBAHHASI HA COBPEMEHHBIX METO/IaX aHaJIN3a FTEHOMOB,
MIO3BOJIIOIINX BBISIBIIATH U MPOBOJUTH CKPUHHUHT MOJIUMOP(U3MOB, CBSI3aHHBIX C
YPOBHEM pa3BUTUS HKOHOMHYECKHM 3HAUMMBIX CEJIEKIIMOHHBIX TMPU3HAKOB
CEJIbCKOXO3SICTBEHHBIX pacTeHui U KUBOTHBIX, MIPOMBIIIIICHHBIX
MHUKPOOPTaHU3MOB U THAPOOHOHTOB;

B) COBOKYITHOCTh METOJOB M TEXHOJOTHUH CO3JMaHUS OHOJIOTHYCCKUX
00BEKTOB (OMOMOJIEKY, KIIETOK, TKAaHEH, OPraHU3MOB) C OIPEACIICHHBIMU HOBBIMH
CBOMCTBAaMH ITyTeM IICJICHANPABICHHOTO BO3JEHCTBUS HAa COOTBETCTBYIOIINE
bopMbl ITHX OHMOJOTHYECKUX OOBEKTOB TEHETHUUYECKUMH U OMOXMMUYECKUMHU
METO/IaMHU;

r) mojydyeHue INVItr0 HEmoJOBBIM IMyTeM OPraHW3MOB, TE€HETHYCCKH
UJICHTUYHBIX UCXOJHOMY.

Hayuno-uccienoBarenbckasi aeareabHoctb; HUWJL (Scientificresearch)
3TO:

a) aHanM3 OuoJiorMueckod WHGOpPMAIMM C TPUMEHEHUEM HHTEHCHUBHBIX
BBIUUCIIUTENIHBIX ~METOJIOB, HAICJICHHBI Ha TOHHUMaHUE OHOJIOTHMYECKUX
IPOLIECCOB;

0) AeSTETHbHOCTh, HANPABICHHAS HA IIOJIyYeHHUE W MPUMEHEHHE HOBBIX
3HAHWH, B TOM 4Kclie PyHIaMEHTAIbHBIC HAYYHBIC MCCICIOBAHUS W TIPUKIIAIHBIC
HAyYHBIC UCCIICIOBAHMSI;

B) IPUMEHEHUE COBPEMEHHOW OWOTEXHOJOTHUU JJS TPOMBIIUICHHOTO
NPOM3BOJICTBA XMMUYECKHX BEIICCTB M OMOIHEPTHH C WCIIOJIB30BAHUEM YKHUBBIX
KIETOK W UX (EPMEHTOB, MPUBOMAIIEE K OE3yCIOBHO YHUCTBIM IMpoOIeccam C
MUHHMAaJIBHBIM 00pa30BaHUEM OTXOOB U HCIIOJIb30BAHHEM SHEPTHH;

T) JeSITETPHOCTh HAYYHOTO XapakTepa, CBS3aHHAs C HAYYHBIM TIOHUCKOM,
IPOBEICHUEM UCCIIEIOBAHUMN, SKCIIEPUMEHTAMH B LENIAX PACIIMPEHUS UMEIOIIUXCS
U TIOJIy4YeHHUs] HOBBIX 3HAaHUM, NPOBEPKU HAYYHBIX THUIOTE3, YCTAaHOBJICHHUS
3aKOHOMEPHOCTEH, MPOSBISIOMIMXCS B TMPHPOJE U B OOIIECTBE, HAYYHBIX
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0000111eHN, HAyYHOTO 000CHOBAHUS ITPOCKTOB.

Oo6opynoBanune anaauTudeckoe (analyticalequipment) sro:

a) ammapaThl, HCIOJb3yeMble B IIPOIECCE HAYYHO-HUCCIIEAOBATCILCKOM
JESITETbHOCTH;

0) cucreMbl, MpuOOPHI M MaTepuanbl I HPOBEACHUS aHAIN30B,
UCCIICIOBAHMM U CO3aHMsI HOBBIX BELIECTB U COCAMHEHHIA;

B) IIEpEYEHb IPHOOPOB U APYTUX TEXHUYECKHX CPEACTB, KOTOPHIE [IOMOTafOT
IPOBOIUTH aHAIN3BI M UCCIICAOBAHUS B TaOOPaTOPHSIX;

I') anmnaparhl, UCIIOJIb3yEMbIC B npoiiecce IIPOM3BOJICTBA
OMOTEXHOJIOIMYCCKOW MPOAYKIHM, IPH 3TOM BO3MOKHO HX NPHMEHCHHE IS
HOJIyYEHHUS HHOU TIPOAYKIIHH.

Oo0opynoBanune TexHoJorm4eckoe (processingequipment) sro:

a) anmaparbl, HCIOJb3yEMBbIE B IIPOLIECCE HAy4YHO-HCCIEAOBATEIBCKOM
NEeSATEIbHOCTH;

0)cucrembl, MNpuOOpPbl W MaTepHabl [JIs1 TMPOBEACHUS AHAIINU30B,
WCCJIEIOBAHUM U CO3/JaHUS HOBBIX BEILIECTB U COCANHEHUII;

B) IlepeueHb NPUOOPOB U APYTUX TEXHUUECKUX CPEJICTB, KOTOPbIE TOMOTatOT
IPOBOUTDH AHAJIN3BI U UCCIIEAOBAaHUSA B 1a00paTOpUsIX;

I') anmnaparsl, UCIIOJIb3yEMBbIE B nporecce IIPOU3BOJCTBA
OMOTEXHOJIOTMYECKON MPOIYKUUHU, NMPU 3TOM BO3MOXKHO HX TNPUMEHEHHE ISl
MOJIyYeHUS] THOU MPOTYKLIHH.

Oo0opynoBanue TEeXHOJIOTHYECKOoe CIeNMATU3UPOBAHHOE
(specializedprocessingequipment) sto:

a) anmapaThl, HCHOJb3yEMblE B TIPOILIECCE HAYYHO-HCCIEN0BATEIbCKON
JEATEIIbHOCTH;

0) ammapathkl, HCMIOJIb3yEeMble B  MPOILECCE  MPOM3BOJCTBA  TOJIBKO
OMOTEXHOJIOTUYECKON MTPOYKIINH;

B) IEPEUCHb MTPUOOPOB U APYTUX TEXHUUECKUX CPEACTB, KOTOPHIE TOMOTAIOT
MIPOBOAUTH aHAJIU3bI U UCCIICIOBAHUS B JJaOOPATOPUSIX;

I') anmaparsl, UCIIOJIb3YEMbIC B npoiiecce MIPOU3BOJICTBA
OMOTEXHOJIOTUYECKONW MPOMYKIIMH, MPHU ITOM BO3MOXKHO WX TMPUMEHEHUE IS
MOJTYYEHHUSI THOW HPOYKIIHH.

IMumesas 6uorexnoorus (food biotechnology) sto:

a)pa3zaen  OWOTEXHOJIOTHMH,  3aHMMAIOIIMKMCS  BOMPOCAMH  TEOPHH,
METOJIOJIOTUN W TPAKTUKU MPUMEHEHUs €€ JOCTIKEHUH B PACTEHHEBOJACTBE U
’KUBOTHOBO/ICTBE;
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0) IMCUMILIMHA, M3y4Yalollas BO3MOXHOCTU  HUCIIOJIb30BAaHUS  KUBBIX
OpPraHU3MOB, MX CHCTEM WM NPOAYKTOB HX KU3HEIEATECIbHOCTH JUISl PEIICHUS
TEXHOJIOTHYECKHX 33/1a4, a TAK)KE BO3MOXHOCTH CO3/aHMS KUBBIX OPTaHU3MOB C
HEOOXOMMBIMU CBOMCTBAMH METO/I0M T€HHON MHKEHEPUU;

B) paszien OMOTEXHOJIOTHH, 3aHUMAIOIIUICS pa3pad0TKOM TEOPUHU U PAKTUKU
CO3JaHMsl MHILEBBIX MPOAYKTOB 0OIIEro, JeueOHO-NMPOPUIAKTUYECKOTO U
CIIEHHAIBHOTO HA3HAUYCHUS;

I') IPUMEHEHHE COBPEMEHHOM OMOTEXHOJIOTMM JJii  MPOMBIIUIEHHOTO
IIPOU3BOJICTBA XUMHUYECKUX BEIIECTB U OMOIHEPIUH, UCIIOJIb3Ysl )KUBbIE KIETKU U
ux (EepMEHTHI, MPUBOAsIIEEe K OE3yCIOBHO YHUCTHIM MpOIlecCaM C MUHUMAIbHBIM
00pa30BaHUEM OTXOJI0B U UCIOJIb30BAHUEM SHEPTUU.

Ipupoxooxpannas 6uorexnosiorusi (environmentalbiotechnology) sto:

a) paznen  OMOTEXHOJIOTHMHM,  3aHUMAIONIMICS  BONpPOCAMH  TEOPHUH,
METO/IOJIOTUM U TPAKTUKU MPUMEHEHHUS €€ JOCTIKEHHM B pPAaCTEHUEBOJCTBE U
YKUBOTHOBOJICTBE;

0) NpUMEHEHUE COBPEMEHHOW OWOTEXHOJOTUU [IJIi  MPOMBIIIJICHHOTO
MIPOU3BOJICTBA XUMHUCCKUX BEIIECTB M OMOIHEPTHH, UCIIOJIB3Ysl )KUBBIC KICTKH U
ux (hepMEeHThI, TPUBOAIIEE K 0€3yCIOBHO YHCTBHIM MPOIECCaM C MUHUMAJIbHBIM
0o0pa30BaHUEM OTXOJIOB M HCTIOJIb30BAHUEM DHEPTHUH;

B) pazzien OWOTEXHOJOTHH, 3aHUMAIOIIUNCS PEIICHUEM DKOJIOTHUYECKUX
po0sIeM OMOTEXHOJIOTUYECKUMH METOIaMU;

') pa3aesn OMOTEXHOJIOTHH, 3aHUMAIOIINKCS COXPAaHCHHEM M YCKOPEHHBIM
BOCTIPOM3BOICTBOM JIECHBIX OMOPECYPCOB.

IMporpammuoe odecneuenue (Software) sro:

a) MporpaMMa WM MHO>KECTBO IPOTPAMM, HCIIOIb3YEMBIX JUISl YIIPABICHUS
KOMITBIOTEPOM;

0)Bce WIM 4YacTb MPOTPaMM, MPOLEAYp, MPaBHUJI U COOTBETCTBYIOLIEH
JIOKyMEHTAIMU CUCTEMBI 00pabOTKK MH(DOpMAIUY;

B) COBOKYITHOCTh IIPOTpaMM  CHUCTeMbI  00paOoTku uHpOpMAIUU U
POrpaMMHBIX JOKYMEHTOB, HEOOXOAUMBIX JJI SKCIUTyaTalluu 3TUX POrpamm;

r) KOMIIBIOTEPHBIE IPOrpaMMBI, POLIETyPbI u, BO3MOYKHO,
COOTBETCTBYIOIIAsl JOKYMEHTAIIMS U IaHHbIE, OTHOCSIINECS K (YHKIIMOHUPOBAHHIO
KOMITBIOTEPHOW CUCTEMBI.

HpOMblIH.]IeHHaﬂ6HOTeXHO.]IOFI/IﬂI/I3eJIeHaﬂXl/IMI/IH
(industrialbiotechnologyand «greeny chemistry) sto:
a) INPUMCHCHUC COBpeMeHHOﬁ OMOTEXHOJIOTHH A1 IMIPOMBIIIJICHHOT'O
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MIPOU3BOJICTBA XMMHUYECKUX BEIIECTB U OMOIHEPTUH, UCIIOJB3Ysl )KUBbIE KIETKU U
X (DepMEHTHI, TIPUBOAIICE K 0E3YCIOBHO YHCTBHIM MPOIECCaM ¢ MUHUMAJIbHBIM
o0pa30BaHUEM OTXOJIOB M MCTIOJIb30BAHNEM DHEPTHUH;

0) CoueTanne METOAOB M OOBEKTOB HAHOTEXHOJOTHH, OHMOTEXHOJOTHH U
OMOMEIUITMHBI JUISl PEIICHUS MHTETPaJbHbIX HAyYHO-TEXHUUYECKUX 3a/1a4 JIAaHHBIX
HaIpaBJICHUH ¢ Y4YeTOM MPUHITUIIOB OHOJOTHMYECKON Oe30MacHOCTH pasjel
OMOTEXHOJIOTUH, 3aHUMAIOITUNCS BOMPOCAMH TEOPUH, METOIOJIOTUH M MPAKTUKH
MIPUMEHEHUS €€ JJOCTUKEHUN B paCTCHUEBOJICTBE M JKUBOTHOBOJICTBE;

B) HaMpaBJICHHE OMOTEXHOJIOTHH, 3aHUMAIOIIEECs pPa3padOTKON U CO3TaHUEeM
CJIOHBIX OHMOMOJIEKYJT C HCITOJIb30BAHUEM METOJOB TEHHOW WHXKEHEPUU IS
MOCJICTYIONIETO HCIIONB30BAHUS B TEPANMEBTHUYCCKUX WIH TMPOPUIAKTHISCKAX
HEeNsX;

I') COBOKYITHBIH Ha0Op SKOHOMHUYECKHX OIepalii B OOIIECTBE, KOTOPHI
UCIIOJIB3YET CKPBITHI MOTEHIIMAJ, 3aJI0KEHHBIM B OMOJOTUYECKUX MPOIYyKTaxX M
mpolieccax, i U3BJICUCHUSI HOBOT'O POCTA U COIMATIBHBIX TOCOOUH Il Tpak/iaH U
HaIui

depmeHTHI (ENZYMES) 3T0:

a) CJIOKHBIE MOJIEKYJbl Oelika, puOOCOM WJIM MX KOMIUIEKCHI, YCKOPSIOIIIE
XUMUYECKHE PEAKIINU B )KUBBIX CHCTEMAX;

0) opraHu3mM  WJIA  HECKOJIBKO  OpraHW3MOB, JII00O€  HEKJIETOYHOE,
OJTHOKJIETOYHOE MJIM MHOTOKJIETOUHOE 00pa3oBaHKe, CIOCOOHBIE K BOCIIPOU3BOICTBY
WM TIepeIave HaCJIeACTBEHHOTO TeHETHIECKOT0 MaTepraa, OTIMYHBIC OT IPUPOIHBIX
OpPraHWU3MOB, TIOJYYCHHBIE C TPUMEHCHHEM METOJIOB TCHHOW WHXCHEpUU U
CoJIep KaIlye TeHHO-UHKXCHEPHBI MaTeprall, B TOM YHCJIe T€HBI, UX (ParMEHTHI W
KOMOMHAIINH T'CHOB;

B) OMOJIOTUYECKHE  KaTajau3aropbl  OCJKOBOM  MPUPOJBI,  0OJamarole
CIIOCOOHOCTBIO aKTUBU3UPOBATH PA3IMYHBIC XUMUYECKHUE PEAKIINU;

T') BBICOKOMOJICKYJISIPHBIE OpPTaHMYECKUE BEIIECTBA, COCTOSIIME W3 alb(a-
AMHHOKHCIIOT, COSMHEHHBIX B IIETIOYKY METITHIHON CBSI3BIO.

2 buosHeprernka

Buosoxopoxa (biohydrogen) sro:
a) BOZIOPO/I, TTOJTyYeHHBIN 13 OMOMACCHI;

0) ra3, moyry4aeMbIii METaHOBBIM OpO’KEHUEM OMOMACCHI (CMECh CHyy CO; );

B) BEIIIECTBO, TOJIYYEHHOE HETMOCPEACTBEHHO WM Yepe3 MPOMEKYyTOUHBIC
9Tanbl U3 OMOMACCHI;
') BOJIOPOJI, MMPOU3BEACHHBIA U3 OMOMACCHl W/WIIM U3 pa3iaraeMou (ppakiuu
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OTXO0I0B, HpC,Z[HaBHa‘ICHHBIﬁ JJI1 UCITOJIB30BaHUs B KAYCCTBC OMOTOTLIHBA.

Buoras (biogas) sro:

a) BOZIOPO/I, TTOJTyYEHHBIN 13 OMOMACCHI;

0) ras, mojry4yaeMbIii METaHOBBIM OpOKEHHEM OMOMAacChl (CMeCh CHyy CO2 )i

B) BEILIECTBO, IOJIyYEHHOE HEMOCPEJACTBEHHO WM 4Yepe3 MPOMEKYTOUHBIC
ATaIlbl U3 OMOMACCHhI;

T') BOJIOPO/I, NMPOU3BEICHHBIA M3 OMOMAcChl W/WIM W3 paszjiaraeMoi (ppakiuu
OTXOJIOB, MPEHA3HAYCHHBIH [ UCTIOIb30BAHMUS B KQUECTBE OMOTOILITUBA.

Buoauzens (biodiesel) sro:

a) TOTUTUBO, TIOJTYYCHHOE HETTOCPEICTBEHHO WIIH Yepe3 MPOMEKYTOUHBIC ATAIThI
13 OMOMAcCCHI;

0) TOIUIMBO M3 PACTUTEIILHOTO WM YXHUBOTHOTO CBIPBS, W3 IIPOIYKTOB
JKU3HEIEATSIIbHOCTH OPraHU3MOB HJIM OPTraHUYECKUX ITPOMBIIIIEHHBIX OTXO/IOB;

B) OMOTOIUIMBO HAa OCHOBE PACTUTCIIBHBIX HIIM JKMBOTHBIX JKHUPOB (Maceln), a
TaKXe MPOIYKTOB MX dTepUPHUKAIAM;

) )KHJIKOE MOTOpPHOE OHMOTOIUIMBO, TPEJCTaBisIIONIee u3 cedsi CcMech
MOHOQIKWJIBHBIX 3(PHPOB JKUPHBIX KUCIIOT, OMOIN3EIb IMOTYYal0T U3 TPUTIUICPHIOB
(pexxe CBOOOMIHBIX JKUPHBIX KHUCJIOT) peakiuen nepearepudukarnmu (3repuduxaiun)
OJIHOATOMHBIMH CIHpPTaMHU (METAHOJ, ATAHOJ M JIp.), ICTOYHUKOM TPHUIJIMIICPHIOB
MOTYT CITy’KUTh Pa3jIMUHbIC PACTUTEIbHBIC Macjia WK YKUBOTHBIC YKHPBI.

Buoromauso (biofuels):

a) TOIUTMBO, IOJYYEHHOE HEMOCPEICTBEHHO WM Yepe3 MPOMEXKYTOUHBIE ITaITbI
13 OMOMACCHI;

0) TOTUIMBO M3 PACTUTEIILHOTO WM YKUBOTHOTO ChIPhSi, U3 TIPOIYKTOB
YKU3HEJEATEIIbHOCTH OPraHU3MOB WJIM OPraHUYECKUX MTPOMBIIUIEHHBIX OTXO/I0B;

B) OMOTOIUIMBO HAa OCHOBE PACTHUTEIBHBIX WIIM KUBOTHBIX JKUPOB (Macen), a
TaKXe MPOIYKTOB MX dTepUPUKAIINIL;

) )KHJIKO€ MOTOpPHOE OHOTOIUIMBO, TpEJCTaBisIoNlee u3 cedsi cMmech
MOHOAJIKUIIBHBIX 3(UPOB KUPHBIX KUCIIOT, OMOIU3ENb MOIYyYat0T U3 TPUTIUIIEPUIOB
(pexxe CBOOOJIHBIX JKUPHBIX KHUCJIOT) PeaKIMen nepedTepruPurau (3TeprupuKariim)
OJIHOATOMHBIMHU CHHUPTaMU (METAHOJI, ATAHOJ W JIp.), ICTOYHUKOM TPUIIIULIEPHIOB
MOTYT CITy>KUTh Pa3JIMYHbIC PACTUTEIHHBIC MacyIa UM KUBOTHBIC YKHUPBI.

Bbuotoniuso nepsoro nmokoJsienus (firstgenerationbiofuels) sto:
a) OMOTOILIMBO, MTOJIYYEHHOE M3 HEIMHUILEBBIX CEILCKOXO3IHCTBEHHBIX KYIBTYP
(paric, pBDKHMK IIOCEBHOM), PACTUTENBHBIX JIMTHHUH- WM LEUIFOI030COAEPIKAIINX
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OTXO0/10B (OIWJIKH, COJIOMA, ITUILIEBBIE OTXO/IbI);

0) TOIUIMBO M3 PACTUTENHFHOTO WM JKHUBOTHOTO CBIPbs, M3 MPOJYKTOB
YKU3HEIEATEIIbHOCTA OPTaHU3MOB MJIM OPraHMYECKUX MPOMBIIUIEHHBIX OTXO/I0B;

B) OMOTOIIMBO, MOJYYEHHOE U3 MUILIEBBIX CEIbCKOXO3SMCTBEHHBIX KYJBTYP
C BBICOKMM COJIEp’)KaHUEM JKUPOB, Kpaxmaya, caxapoB (KyKypy3a, CaxapHbIi
TPOCTHUK, MIIIEHUIIA, I0JCOTHEUHUK);

I') TOILIMBO, IOJIyYEHHOE pa3HbIMU METOIaMH ITHPOJIN3a OMOMACCHI, WU APYTHE
TOIUIMBA, OTJIMYHBIE OT OMOMETaHOa, OMo3TaHoNa, Ornoansens. [IponsBonsTcs u3 He
MUILEBOTO ChIPbsI (OTPAOOTAHHBIE KUPBI U PACTUTEIbHBIE Macila, Ouomacca JepeBbEB
Y PaCTEHUI).

BuoTonsmBo BToporo mokoseHusi (secondgenerationbiofuels) sro:

a) OMOTOILTMBO, TIOJYUYEHHOE U3 HEMMIIEBHIX CEIhCKOXO03IHCTBEHHBIX KYJIBTYP
(pamic, PBDKHUK ITOCEBHOM), PACTUTENBHBIX JIMTHUH- WM 1EJUTFOJIO30COIEPIKaIX
OTXOJIOB (OIHJIKH, COJIOMA, TTUIIICBBIC OTXO/IbI);

0) TOTLIMBO W3 PACTUTEIILHOTO WJIA YKHBOTHOTO CBHIPhS, W3 TIPOAYKTOB
YKU3HEICATEIIEHOCTH OPTaHU3MOB HJTH OPTaHIMUYECKUX MTPOMBIIUICHHBIX OTXOOB;

B) )KMJIKO€ MOTOpPHOE OHMOTOIUIMBO, TpEJCTaBisIONIee u3 cedsi CcMech
MOHOAJKWIBHBIX A(UPOB JKUPHBIX KUCIIOT, OMOAM3ENb MOIYYaoT U3 TPUTITUIICPUIOB
(pexxe CBOOOMIHBIX JKUPHBIX KHUCJIOT) peakimen nepearepudukanmu (3repuduxaiun)
OJIHOATOMHBIMH CIIUPTaMHU (METaHOJI, ATAHOI M JIp.), ICTOYHUKOM TPHUTIIUIICPHIOB
MOTYT CITY>KUTh Pa3JIMYHbIC PACTUTEIHHBIC MaCJIa WA KUBOTHBIE )KHUPHI,

I') TOIUTMBO, ITOJTy9eHHOE Pa3HBIMU METOIAMH ITUPOJTN3a OMOMACCHI, HITH IPYTHE
TOIUIMBA, OTJIMYHBIE OT OMOMETaHOIa, OMod3TaHoMa, Onoauzens. [Ipon3BoasTcs u3 He
MTUIIIEBOTO CHIPhsI (OTpaOOTaHHBIC JKUPBI U PACTUTEIILHBIC Maciia, OroMacca JIpeBbEB
Y paCTEHUN).

BuoTonsmBo Tperhero nmokosaenus (thirdgenerationbiofuels) sro:

a) OMOTOTTUBO, MOJIyY€HHOE u3 Ooromacchl MUKPOBOJIOPOCIIEH,
HAKAIJIMBAOIINX B ce0e JUIUIBI, HO TPEOYIOIINX Pa3pyIIeHUsT KIETOK BOAOPOCIEH,
3aTeM DKCTPAaKIMW JUMHUIOB M WX TpaHchopMmamuyd B OMOAW3ENBHOE TOTUTUBO
(HarmpuMep, myTeM (PepMEHTATUBHOM PEAKIIMU NIepedITePUPUKALIIN);

0) TOIIMBO, TOJIyYEHHOE M3  BOJOPOCIEH, MEpPCHEeKTUBHOCTh  3TOTO
HAlpaBJICHUs Pa3BUTHSI OMOTOIUTMBHOM OTpPAciii CBsi3aHa CO CIELU(HUKON cocTaBa
BOJIOPOCJIEH;

B) OMOTOIUIMBO, MOyYEHHOE U3 HEMUIIEBBIX CEJIbCKOXO3SHCTBEHHBIX KYJIbTYP
(parc, pbDKMK IOCEBHOM), PAcCTUTENbHBIX JIMTHUH- WIM LEUIH0I030COAepKAIIIX
OTXO0/10B (OIWJIKH, COJIOMA, ITUILIEBBIE OTXO/IbI);

I') TOILJIMBO, IOJIy4YEHHOE pa3HbIMU METOIaMH ITHPOJIN3a OMOMACCHI, WU APYTHE
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TOIUIMBA, OTJMYHBIE OT OMOMETaHOoJIa, OMO3TAaHOMA, OMOAN3ENIS, IPOU3BOAATCS U3 HE
MIUILEBOTO ChIPbsI (OTPAOOTAHHBIE KUPBI U PACTUTEIBHBIE Maciia, Onomacca JepeBbEB
Y PaCTEHUN).

Buoromiuso yerBeproro noxosaenusn (fourthgenerationbiofuels) sto:

a) TOIUIMBO, TOJIyYEHHOE W3  BOJIOPOCIEH, TMEePCHEKTHUBHOCTb  3TOTO
HafpaBJeHUs pPa3BUTHs OUOTOIUIMBHOM OTpaciM CBsi3aHa CO CHEelM(HUKON cocTaBa
BOJIOPOCJIEH;

0) 6MOTOTUINBO, MOJTyYEHHOE u3 Onomaccel ~ MHKPOBOJIOPOCIEH,
HAKaIUIMBAIOLIMX B ce€0€ JIUIMUIBL, HO TPEOYIOIIUX pa3pyILIEHHsI KJIETOK BOJOPOCIEH,
3aTeM DKCTPAaKIWU JHUIMHIOB M WX TpaHchopMmanmd B OHMOAM3EIBHOE TOIUIUBO
(HarpuMep, myTeM (PepMEHTATUBHOM PEAKIINU TIepedTePUPUKAIIIN);

B) MUKPOOPTaHU3MBI, IPOU3BO/ISIIINE TOTUIUBO;

r) OMOTOIUIMBO, TMOJIy4EHHOE TMIPU TOMOIIM T€HHOMOJU(DUIIMPOBAHHBIX
MHUKPOBOJOPOCIIEH, CEKpPELUPYIOIIUX B Cpely ajkaHbl (OCHOBHBIE KOMIIOHEHTBI
MOTOPHOTO TOTLJIMBA), IPH 3TOM HE TpeOyeTcs pa3pylIeHUs KIETOK BOJAOPOCICH.

Buosranoa (bioethanol) sro:

a) OOBIYHBIN 3TaHOJ, MOJyYaeMbli B TpoIlecce MepepadoTKU PacTUTELHOTO
CBIPbsI JUIs UCTIOJIH30BAHUS B KAUE€CTBE OMOTOTIINBA;

0) onHoatoMubi crupT ¢ dopmynoir C2H50OH (smmupuueckas ¢opmymna
C2H60), pammonanbhas (opmymna: CH3-CH2-OH, a66peuarypa EtOH, BTOpO#
MIPEJCTAaBUTENb TOMOJIOTHYECKOTO psifa OJHOATOMHBIX CITUPTOB, TIPH CTaHIAPTHBIX
YCITOBHSIX JIETY4asl, TOproYasi, OECIIBETHAS TPO3pavHast )KUIKOCTh;

B) 3TAHOJI, MOJIy4aeMbli B MpoIiecce nepepadboTKU PaCTUTEIBHOTO ChIPbs JJIs
WCTIOJIh30BaHUS B KAUeCTBE OMOTOTUINBA;

r) OMOTOIUIMBO, TMOJIy4€HHOE TIPH TOMOIIM TE€HHOMOJAU(DUIIMPOBAHHBIX
MUKPOBOJIOPOCIICH, CEKPEIUPYIONMX B CpeAay aikaHbl (OCHOBHBIE KOMIIOHEHTHI
MOTOPHOTO TOTUTMBA), TIPH 3TOM He TpeOyeTcst pa3pyIIeHHs KJIETOK BOAOPOCIIEH.

3 buoreorexnoJiorusi

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

a) mperapaTel, JCHCTBHE KOTOPBIX  HANpaBJICHO HA  HCIIOJIb30BAHUE
METaHOKHCIISIOMX OaKTepHid Ui CHYDKCHHUS KOHIICHTpAIMM METaHa B YTOJBbHBIX
TUIACTaX W BHIPAOOTAHHBIX MPOCTPAHCTBAX;

0) mpemnaparbl Ha OCHOBE arua0(QUITLHBIX
XEMOJUTOTPO(DHBIXMUKPOOPTAHU3MOB, OKHCIISIFOIIIUNX 3aKUCHOE JKEJIe30, HIEMEHTHYIO

90



cepy U €€ BOCCTAHOBJIEHHbIE COCAMHEHHUS, B TOM YHCJIE MHOXXECTBO CYJb(PUIHBIX
MUHEPAJIOB, JIJIs1 U3BJICUCHUSI OJ1aropOAHBIX METAJUIOB MJIM BBIILIETAUMBAHUS [IBETHBIX
METAJJIOB U3 TOPHBIX MOPOJ, Py, MPOAYKTOB MX OOOramieHusi (KOHIIEHTPaToB) U
OTXOJI0OB rOpHONEpepadaTHIBAIONIECH MPOMBIIUICHHOCTH;

B) CPE/ICTBA, TMOJYYEHHbIE METOJOM OHOTEXHOJOTUH  (OMOJIOTMYECKOro
MIPOUCXOXKCHHUSI), TIPeTHA3HAUYECHHBIC JIJIsl TUArHOCTUKU, MPOMUIAKTUKU U JICYCHUS
WHQPEKIMOHHBIX  OOJEe3HEeW IKUBOTHBIX UM JIIOIEH, a TakkKe IMOBBIIICHHUS
MPOAYKTUBHOCTH >KUBOTHBIX;

) mpenapaTbl Ha OCHOBE YIJIEBOJOPOAOKUCISIONIMX W METAHOOPA3yIOIIHUX
MUKPOOPTAaHU3MOB HE(TSHOTO IIJIACTa, AKTHBAIMS TCOXUMHUYECKOW NEATEITLHOCTH
KOTOPBIX MPOUCXOAUT MyTeM HArHETaHUs OKUCIMUTENCH (B BUJE KUCIOPOJa BO3IyXa
WIA TIEPEKHCHU BOAOPOAA) U cojeil a3ota u Qochopa B IUIACT IS YBEITUUEHUS
BTOPUYHOMN OOBIYM HE(DTH.

Buonpenaparsl (BoinenaunBanue Metauio) (biopreparations) sro:

1) IpenapaTthl, JEHCTBUE KOTOPBIX HAMNpaBICHO Ha  HCIHOJIb30BaHHE
METAHOKUCIIIOMINX OaKTepHWid ISl CHYDKEHHUS KOHIICHTPAIlMM METaHa B YTOJIBHBIX
TUTaCTaX M BBIPAOOTAHHBIX MPOCTPAHCTBAX;

€) mpenaparbl Ha OCHOBE aruI0(pUITbHBIX XEMOJIUTOTPO(HBIX
MHUKPOOPTraHU3MOB, OKHCJISIFOIMX 3aKUCHOE IKEJNe30, JJIEMEHTHYI0 cepy U ee
BOCCTAHOBJICHHBIE COCMHEHHS, B TOM YHUCIIE MHOXKECTBO CYJIb(UIHBIX MHHEPAJIOB,
JUTS U3BJICUEHHSI OJIarOpOIHBIX METAJIOB WJIH BBIIIEIAYMBAHNS [IBETHBIX METAJJIOB U3
TOPHBIX TIOPOJ, Py, MPOIYKTOB HMX oOOoraiieHusi (KOHIICHTPATOB) W OTXOJOB
ropHoIepepadaThIBAIONICH TPOMBIIIIICHHOCTH;

)CPEJICTBA, TOJyUYEHHbIE METOJIOM OHOTEXHOJIOTUM  (OMOJIOTHYECKOTO
MIPOUCXOKICHHSI), TIPETHA3HAYCHHBIC IS TUATHOCTUKH, MPO(DUIAKTHKA W JICUCHUS
WHQEKIIMOHHBIX  OOJIEe3HEeW OJKUBOTHBIX UM JIIOACH, a TakkKe IOBBIIICHUS
MPOAYKTUBHOCTH KUBOTHBIX;

3) mpenapaThl Ha OCHOBE YIJIEBOJOPOAOKUCISIONINX U METAaHOOPA3yIOIIUX
MHUKPOOPTAaHU3MOB HE(TSHOTO IIIacTa, AKTHBAIMS TCOXUMHUYECKOW NEATCILHOCTH
KOTOPBIX MPOUCXOTUT MyTeM HAarHETaHWs OKHCIHUTENEH (B BUIE KHUCIOPOJa BO3AyXa
WIM TIEPEeKUCH BOJIOpOjaa) W coyied azota u (ochopa B MIACT AJis YBEIUMUCHUS
BTOPUYHOMN OOBIYM HE(DTH.

Buonpenaparsl (obeccepuBanue yrieit) (biopreparations) sto:

a) mperapaTel, JCHCTBHE KOTOPBIX  HANpaBJICHO HA  HCIIOJIb30BAHUE
METaHOKHCIISIONMX OaKTepwid Uil CHIKEHUS] KOHIIEHTpAIlMM METaHa B YTOJBHBIX
TUIACTaX W BHIPAOOTAHHBIX MPOCTPAHCTBAX;

0) mpemnaparbl Ha OCHOBE arua0(QUILHBIX XEMOJUTOTPODHBIX
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MHUKPOOPraHU3MOB, OKHCJSIFOIIMX 3aKUCHOE JKENE30, DJJIEMEHTHYI0 Cepy U €€
BOCCTAHOBJICHHBIE COEJUHEHHUS, B TOM YHUCIIE MHOXECTBO CYJIb(UAHBIX MHHEPAJIOB,
JUTS U3BJICYEHHSI OJTarOpOAHBIX METAJIOB WM BBILIEIAYUBAHNUS [IBETHBIX METAJJIOB U3
TOPHBIX MOpPOJ, PyJd, MHPOAYKTOB HX OOOrameHus (KOHLIEHTPATOB) U OTXOJIOB
rOpHOIIEpepadaThIBAIOLIEH IPOMBIIIJIEHHOCTH;

B) CPEACTBA, IIOJyYCHHbIE METOJOM OMOTEXHOJIOTUH  (OMOJIOTHUECKOTO
HPOUCXOXKJICHNS), TIPEAHA3HAUCHHBIE JJIS1 TUArHOCTUKH, MPOQUIAKTUKN U JICUYCHUS
UHQEKIMOHHbIX OONie3HEW KMBOTHBIX U JIIOAEH, a TakKe IIOBBILLCHUSA
NPOAYKTUBHOCTH KUBOTHBIX;

) mpenapaTtel Ha OCHOBE THOHOBBIX OaKTEpHil, CHOCOOHBIX YyAAIATh
CepoCoJepIKaIIe COETUHEHNS U3 YTIIEH.

Buonpenaparsl (noBsieHre HedTeoTauu miactor) (biopreparations) sto:

a) mpenapaTbl Ha OCHOBE YTJICBOJIOPOJOKHUCIISIIONIMX W METaHOOPa3yIoIIuX
MUKPOOPTaHU3MOB HE(TSHOIO IJIacTa, aKTUBAIMS TCOXUMHUYECKOW NeSTeIbHOCTH
KOTOPBIX MTPOUCXOMUT ITyTeM HArHETAHWS OKHCIUTENCH (B BHIE KHUCIOPOaa BO3IyXa
WIM TEPEeKUCH BOJOpOJa) U cojied azota W ¢dochopa B IJIACT AJsl yBEIMUCHUS
BTOPUYHOMN JOOBIYM HEPTH.

0) npemnaparbl Ha OCHOBE AU I0(PUIILHBIX XEMOJIUTOTPO(PHBIX
MUKPOOPTAaHU3MOB, OKUCJISIFOIIUX 3aKHUCHOE JKEJIe30, DJJEMEHTHYI0 Ccepy U €e
BOCCTAHOBJICHHBIE COCMHEHUS, B TOM YHUCIIE MHOXECTBO CYJIb(UIHBIX MUHEPAJIOB,
JUTS U3BJICUEHHSI OJIarOpOIHBIX METAJIOB WJIH BBIIIEIAYMBAHNS [IBETHBIX METAJJIOB U3
TOPHBIX TMOPOJl, Py, MPOAYKTOB HX oOOorameHus (KOHLIEHTPATOB) U OTXOOB
TOpHOTIEpepadaThIBAIOIICH IPOMBIITUICHHOCTH;

B) CPEIICTBA, TOJYYEHHbIE METOJIOM OHOTEXHOJOTUU (OMOJOTHYECKOIrO
MIPOUCXOKICHHSI), TIPETHA3HAYCHHBIC IS TUATHOCTUKH, MPO(DUIAKTHKA W JICUCHUS
WHQEKIIMOHHBIX  OOJIEe3HEeW OJKUBOTHBIX UM JIIOACH, a TakkKe IOBBIIICHUS
MPOAYKTUBHOCTH KUBOTHBIX;

) mpernapaThl HAa OCHOBE THOHOBBIX OaKTepuii, CIOCOOHBIX YAAJAThH
cepocojieprKaIife COeTMHECHUS U3 yTIeH.

4 IlpupoooxpaHHbie OMOTEXHOJIOTHHU

Buomonutopuur (biomonitoring) sro:

a) TMEePCIIEKTUBHOE HarpaBJICHNE HKOJIOTUIECKOTO MOHHUTOPHHTA,
0COOEHHOCTHI0 OMOMOHUTOPHHTA SIBJISIETCS TO, UYTO KOHTPOJIUPYIOTCSI HE CaMH TI0 ce0e
MIOKa3aTell KadeCcTBa KOMIIOHEHTOB CPEJIbI,  OTKJIMK OMOTHI Ha KAYEeCTBO CPEJIbI M €TO
U3MCHEHUS,

0) MoHUTOpHHTOBBIC HaOmronmeHnss 3a coctosHueM OC  OXBaThIBAIOT
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HaOJII0/IEHNs 382 U3MEHEHUEM HE TOJIBKO a0MOTUYECKOM COCTaBISIoIIEH Onocdepsl, HO
Y OTBETHON peakiuend €€ OMOTHYECKOr0 KOMIIOHEHTA, YTO OINpENEssieT IIMPOKHUA
CIEKTP METOAOB M NPUEMOB HCCIECIOBAHUM, HCIIONB3YEMBIX IIPU IPOBENCHUN
DKOJIOTHYECKOTO MOHUTOPVHT A,

B) IIOCTOSIHHBI KOHTPOJIb, BKJIFOYAIOIIMNA KaK METOJIbl OMOWHAMKALUH, TaK U
OMOTECTUPOBAHMS, 3a COCTOSHHEM 3KOCHCTEM IO OHOJOTMYECKMM IMapaMeTpam
COIJIACHO 3apaHee pa3padOTaHHOW U YETKO OCYILECTBISIEMON MporpaMMe MOJIEBBIX U
J1a00paTOPHBIX MCCIEAOBAHUM, NPU KOTOPBIX MPOBOJUTCS TAKXKE KOJIMYECTBEHHOE
M3MEPEHHE MMOKA3aTENEM;

I) CIEKEHHUE 32 PEAaKUUEH KUBBIX OPraHU3MOB Ha 3arpsS3HEHUE OKPYKAIOLIEH
Cpenpl.

Buonpenaparsl (OroaecTpykropsikceHoOnoTHKOB) (biopreparations) sto:

1) IpenapaThbl Ha OCHOBE aruI0(pUIIbHBIX XEMOJIUTOTPO(HBIX
MHUKPOOPTraHU3MOB, OKHCJISIFOIIMX 3aKUCHOE JKENIe30, 3JIEMEHTHYI0 Cepy U ee
BOCCTAHOBJICHHBIE COCIMHEHUS, B TOM YHCIIE MHOXECTBO CYJIb(MUIHBIX MHHEPAJIOB,
JUTSL M3BJICUCHHSI OJIarOpOHBIX METAJIOB WM BBIIEIAYMBAHNS [IBETHBIX METAJIOB U3
TOPHBIX MOPOJ, PyHd, MNPOAYKTOB HX oOorameHus (KOHIIEHTPATOB) W OTXOZOB
ropHoOnepepadaThIBaIONICH TPOMBIIUIEHHOCTH;

€) Cpe/ICTBa, TIOJyYEHHBIE METOJIOM OHOTEXHOJOTUH (OMOJOTHYEeCKOIro
MIPOUCXOXKICHHMSI), TIPeITHA3HAYCHHBIC JIS1 TUATHOCTUKU, MPO(PUIAKTHKU U JICYCHUS
WHQPEKIIMOHHBIX  OOJIEe3HEeW OJKMBOTHBIX UM JIIOAEH, a TakkKe TOBBIIICHHUS
MPOAYKTUBHOCTH KUBOTHBIX;

XK)IpenapaTthl Ha OCHOBE THOHOBBIX OakTepui, CIOCOOHBIX YIAISATh
CepOCoiepkKaIIUE COCTUHEHUS U3 YIJIEH;

3) mpemapaTtbl Ha OCHOBE MHKPOOPTaHM3MOB, CIIOCOOHBIX OHOpasiarath
pa3InYHbIe BUBl KCEHOOMOTHUKOB, a TAK)KE OPraHMUYECKUE OTXOIbI 10 0€30MACHBIX IS
OKPY’KaloIIEeH cpeibl KOMITOHEHTOB.

Buopemennamus (bioremediation) sto:

a) TEXHOJIOTHS yAAJIEHUs IPUMECE OpraHnyecKor U HEOPraHUYECKOM cepbl
U3 KAaMEHHOro yrjig W HepTH C TOMOIIbI0 OakTepuil U MOYBEHHBIX
MHUKPOOPTIaHU3MOB;

0) KOMIUJIEKC METOJOB OYHCTKM C MCIIOJIb30BAHUEM METa00INYECKOTo
MOTEHITMAIa OMOJIOTHYECKUX 00BEKTOB — PACTCHH, TPOOB, HACEKOMBIX, UepPBEH U
JIPYTUX OPraHU3MOB;

B) TEXHOJIOTHSI BbIpAIIMBAHUS pacTeHU 0€3 MOYBBI BO BJIAXKHOM BO3JIyX€ IIPU
IIEPUOIMYECKOM OINPBICKUBAHUU UX KOPHEU MUTATEIbHBIM PACTBOPOM.

I') KOMIUIEKC METOJOB OYUCTKM BOJ, TPYHTOB U aTtMochepsl C
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UCIIOJIb30BaHUEM META00JIMYECKOr0 IOTEHIMANa OHOJIOIMYECKUX OOBEKTOB —
pacTeHuil, r(pudOB, HACEKOMBIX, YUEPBEH, MUKPOOPIaHU3MOB;

JInarHoCcTHKYMBbI (KapaHTHHHBIC 00BeKThI) (diagnosticum) sto:

a) OCHOBHOM TEPMHH, OIMCHIBAIOIIUN MCIIONE30BAHHE OHOJOTMUECKUX
CHCTEM ISl TpaHC(OPMALUK OJHOTO COEIUHEHHUS B APYroe, MPUMEPOM SBIISIETCS
nepepaboTKa OpraHMYECKUX OTXOJOB MUIM CTOYHBIX BOJ MHUKPOOPTaHM3MaMH IS
IOJYYEHHS METaHa,;

0) MeTO/ ompe/e/eHHsT KaueCcTBa OKPYIKAroIiel Cpebl C HMCIIOJb30BaHHEM
JKMBBIX OPraHM3MOB, OIICHKA CTEMECHH TOKCHYHOCTH BO3JCUCTBHUS (U3NUYECCKHX,
XUMHYECKHX M OHMOJIOTHYECKHX (DAaKTOPOB CPEbl, MOTEHIIHAIBHO OMMACHBIX IS
’KUBBIX OPIaHU3MOB JJAHHOW SKOCHUCTEMBI;

B) HA0Op pEeaKTHBOB, MATEPHAIIOB M STAJIOHOB CPABHCHUS, HEOOXOUMBIX JIJIS
IIPOBEACHHUS MOJICKYIAPHON JUATHOCTHKH OHOJIOTHYECKUX OOBEKTOB;

') IMAarHOCTHUKYMbI, OPHUCHTHPOBAHHBIC Ha BBIABICHHE IOTEHIHAIBHO
OMaCHBIX M KApaHTHMHHBIX OOBEKTOB COTJACHO akTyaidbHOMY Ilepednio
KapaHTUHHBIX OOBEKTOB, YTBEPKICHHOMY IPHUKa30M MMHHUCTEPCTBA CEIBCKOTO
xo3sictBa Poccun.

5 JlecHast OMOTEXHOJIOTHUSA

Be3BupycHbiii nocagounblii MaTepuad (virustestedstemcuttings) sro:

a) peIKMe W HCYE3AIONINe BHJbI JICCHBIX JPEBECHBIX UM TPABSHUCTHIX
pacteHuii, HeOOXOMMBIE JIJISl CO3/IaHUS PE3EPBATOB PEAKUX U UCUE3AIONINX BHUIOB
JICCHBIX JIPEBECHBIX U TPABSHHUCTHIX PACTCHUM;

0) KyJIbTypa anuKalbHbIX MEPUCTEM;

B) pacTEHMs, TMOJYYCHHbIE TMpPH I[OMOIIM  METOJOB  KIOHAJIBHOTO
MUKPOPA3MHOKEHUS;

) Ipernapatbl Ha  OCHOBE  JHTOMONATOT€HHBIX  MHUKPOOPTIaHW3MOB,
SHTOMO(AroB WJIM BUPYCOB, MPHU3BAHHBIC OTPAHHYUTH YHUCICHHOCTh BPEIHBIX
JIECHBIX HACCKOMBIX, 3alIIATUTh PACTEHHSI OT OOJIC3HEH M COXPAHUTh OMOJIOTHYECKOE
pa3Hoo0Opa3ue JICCHBIX YKOCUCTEM.

buoaornueckue cpeacrea 3AaIIUThI Jeca
(biologicalforestprotectionproducts) sro:

a) MPOJYKT, COJCPIKAIMi KHBbIE MHKPOOPTaHH3MbI WM 3HTOMOAru,
IMPOU3BCACHHLIC JJIA 3alIUThI JICCOB oT BPCAHBIX OpraHnu3mMoB B
OHOTEXHOJIOTUYECKUX Ha6opaTopI/mx M HC ITOJIC)KAIIUEC KOMMCPIUAIN3allhuu,

0) mpemapaThl Ha  OCHOBE HOHTOMONATOT€HHBIX  MHUKPOOPTaHU3MOB,
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SHTOMO(AroB WU BHUPYCOB, MPHU3BAHHBIE OTPAHUYUTH YHUCIEHHOCTb BPEIHBIX
JIECHBIX HACEKOMBIX, 3aIIUTUTh PACTEHUS OT 00JIE3HEH M COXPAHUTH OMOJIOTHIECKOE
pa3Ho00pa3He JIECHBIX IKOCUCTEM;

B) KOMIUIEKC METOJOB OYHUCTKH BOJ, TPYHTOB U atMochepsl C
UCIIOJIb30BAaHUEM METa0O0JIMYECKOTO MOTEHIMaIa OMOJIOTMYECKUX 00BEKTOB;

I') HCTIOJIb30BaHKE )KUBbIE OpraHU3Mbl (HACEKOMBIX-3HTOMO(AroB, Napa3uToB
U XWIIHUKOB) M SHTOMOMATOTE€HHBIE MHUKPOOPTaHWU3Mbl (BUPYCHI, MUKOILJIA3MBI,
OaKTepuu, aAKTHHOMUIIEThI, MUKPOCKOITUYECKHE IPUOBI, POCTEHIINE).

I'eneTnueckasi macnoprusanms (cepTudukanus CEeMsH; MPOUCXOKIACHHUE
JpeBecHHbI) (genotyping) sTo:

a) OMOXMMHUYECKOE NPEBpAIICHUE NPOAYKTOB PA3JIOKEHUS OPraHMYECKUX
OCTaTKOB B TyMyC IIpM YYaCTMM MHUKPOOPraHU3MOB, BJAard M KHCIOPOAA
aTMoc(hephI;

0) moyly4eHrne TeHEeTUYECKU JEeTEPMUHUPOBAHHBIX (MHAWBUYAbHBIX W/WIH
IPYIIIOBBIX) XapAKTEPUCTUK C TOMOILBIO0 MOP(OIOTHUECKUX U/UIIA MOJIEKYJIIPHBIX
MapKepOB;

B) TEXHOJIOTUS YAAJICHHS IPUMECEN OPTraHMYECKOW U HEOPTraHUYECKOM Cephl
U3 KaMEHHOro yrias W HePTH C T[OMOLIbI0 OaKTepud U TOYBEHHBIX
MHUKPOOPIaHU3MOB;

I') TEHETHYECKAs [acropTu3anus, oOecrnieunBaromias npouenypy
cepTu(UKaUM CEMSH W METOJUYECKYl0 0a3zy i OCYLIECTBIICHUS KOHTPOJIS
3aKOHHOCTH ITPOUCXOKICHHUS IPEBECUHBI.

JnarnocTukymbl (putonatoreHsl Jieca) (diagnosticum) sro:

a) Habop PeaKTUBOB, MATEPUAJIOB U TAJIOHOB CPABHEHUS, HEOOXOUMBIX JIJIsI
npoBeneHust uaeHTUGUKAIMU U auddepeHuanum OUoJIOrHIecKuX 00BbEeKTOB, B
TOM YHCJIC Ha BBISIBJICHHUE Y HUX TCHETHYECKHU JICTCPMUHUPOBAHHBIX SKOHOMHUYECKU
3HAYUMBIX CEJICKIIMOHHBIX MPU3HAKOB;

0) HabOp peaKTUBOB, MATEPUAJIOB U TAJIOHOB CPABHEHUS, HEOOXOUMBIX JIJIsI
MIPOBEICHUSI MOJICKYJIIPHON TMarHOCTHKHY BO30yauTeel 00ae3Hel THIPOOHOHTOB;

B) HA0Op pEaKTHBOB, MATEPHAIIOB M STAJIOHOB CPABHEHUS, HEOOXOIUMBIX JIJIS
MPOBEJACHUS MOJICKYJIAPHOW JUArHOCTHKH OHOJIOTHYSCKUX OOBEKTOB;

') IMarHOCTUKYMBI, OPHCHTUPOBAHHbIC Ha BBIABJICHHE BO30YyIUTEIICH
Oomne3Heli neca.

MoJiekyJsipHasi AUATHOCTHKA ((PUTOCAHUTAPHOE COCTOSIHUE ITATOMHUKOB U
neconacaxaenuii) (moleculardiagnostic) sro:

a) TMarHOCTHKA, HAaNpaBJICHHAas Ha MOHHUTOPUHT  (PUTOCAHUTAPHOTO
COCTOSIHVSI TUTOMHHUKOB M JIECOHACAKICHUH;

95



0) IMarHOCTUKA HAa TEHHOM YPOBHE;

B) U3MEpPEHUE J€30KCUPUOOHYKIEHHOBOM KHCJIOTBI (AHK),
pubonykimennoBoit kuciotel (PHK), OenkoB wiam apyrux MeTabOIMTOB IS
OOHapy>XCHHSI ONpPENCICHHBIX TEHOTUIIOB, MYTAallMA WU OHOXUMUYECKUX
U3MEHEHUH, KOTOpPhIE MOTYT OBITh CBS3aHBI C OIPEACIICHHBIMU COCTOSIHHSIMU
3JI0POBbsI I 3a00JI€BaHUSIMU;

r) o0cieI0BaHMsl, MO3BOJIAIONINN BBIIBUTh WH(EKUIHUH, MYTallMd TEHOB,
BBI3BIBAIONIMX MATOJIOTHIO, @ TaKXE OLICHUTh PHUCK Pa3BUTHs HACJIEICTBEHHBIX
3a00J1eBaHUM.

HoBble ¢opmbl (jiecooOpasyromye Mmopojbl) JepeBbeB € 3aJaHHbIMU
npusHakamu (newtreeformwithgivenproperty) sro:

a) GopMbI  JIeCOOOpa3yIIIMX IOPOJI JCPEBbEB, HE BCTpEUaloOIIMecs B
€CTECTBEHHBIX YCIOBUSAX OOWTaHHS U OO0JaJarONIMe OJHUM WM HECKOJIbKHUMHU
OTJIMYUTEIIbHBIMU MTPU3HAKAMU;

0) co3maHue OMOTEXHOJIOTMYECKUX (OpM  JepeBbEB C  3aJaHHBIMH
MIpU3HAKaAMU;

B) OMOTEXHOJIOTUH, HAMIPABJICHHBIE HA CO3/JaHUE HOBBIX (DOPM JIECHBIX MOPO/I
C 3aJJaHHBIMH TPU3HAKAMU;

I') KJIOHAIbHOEMUKPOPA3MHOKEHIE TEHETUUECKH IIEHHBIX ()OPM JIEPEBHEB C
1[eJIbI0 OBICTPOTO BHIBEJICHUSI HA PHIHOK HOBEHIIIMX CEJIEKITMOHHBIX JOCTHKCHUN U
MOBBIIICHUS Ka4eCTBa MOCaJ0YHOT0 MaTepHuaa.

Ounenka 0Onopa3Hooopasusi JecHbIX HacaxkaeHuii (biodiversityvalue) sro:

a) o0JacTh HayKH, MOJyYMBIIAs B MOCIEIHUE JECITHICTUS WHTEHCHUBHOE
pa3BUTHE BO BCEM MHpE B CBS3M C MPU3HAHWEM pOJIM JICCOB Kak HamOoiee
3G ()EKTUBHON CHUCTEMBI, CIIOCOOHOW CHEpP)KMBAaTh HETATUBHBIE TMPOIECCHl B
onocdepe 1 obecreunTh yCTOWYUBOCTD CPENIbl OOUTAHUS YEIOBEKa,;

0) TecTUpOBaHUE OIEHOK OMOpa3HO0Opa3usl JIECHBIX HACAKICHUMN, U3yUCHUE
BO3MOXKHOCTEH WX TPHUMCHCHHS JUIsl pEIICHHWS 3a7ad  MOHHTOPHUHTA |
WHBEHTAPHU3AINH JICCOB;

B) MPOLIECC ~ YCTAHOBJICHUS] ~ OMOJOTUYECKOTO  pa3HOOOpa3usi  JIECHBIX
HACaXXJICHUH MTOCPEICTBOM METOJIOB aHAJIN3a MX HYKJICHHOBBIX KHCJIOT (TCHOMHOMN
JAHK);

') OlICHKa OMOpa3HOOOpa3usi, KOTOpash CKJIAJbIBACTCA U3 OIICHOK €ro
HKOCUCTEMHOTO, BUJOBOTO M CTPYKTYPHOTO pazHOOOpa3us.

6 MoJieky/sipHasi OMOTEXHOJIOT sl
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Bbuonndopmanuonnsiii anaamn3 (bioinformaticanalysis) sto:

a) COBOKYITHOCTh METOJIOB W  TOJAXOJOB, BKIIOYAIOIMX B  ceOs:
MaTeMaTHYeCKUE METOJbl KOMITBIOTEPHOTO aHajin3a B CPABHUTEIBHON T€HOMHKE
(renomHass OwomH(pOpMaTHKA).pa3pabOTKy aJTOPUTMOB H  TIPOTPAMM IS
NpeCKa3aHusl TPOCTPAHCTBEHHOW CTPYKTYpPhI OHOMOJIMMEPOB (CTPYKTypHAas
ononHpopmMaTHKa);

0) BEISIBTICHUSI OTJICIBHBIX T€HOB W TEHHBIX MOAYJIEH ¢ W3MEHEHHOM
IKCIIPECCHEH, a TAK)KE KIIACTEPU3AIINIO T€HOB,

B) HCCIICIOBAaHUE  CTpATerWid,  COOTBETCTBYIOIIMX  BBIYMCIUTEIbHBIX
METOJIOJIOTUH, a Takke o0Iiee YNpaBlIeHHEe HHPOPMAIIMOHHON CIOXKHOCTH
OMOJIOTUYECKHX CUCTEM;

r) aHanu3 OWOJIOTMYECKOW WH(GOpMAalMd C TPUMEHCHWEM HWHTECHCHBHBIX
BBIUHCIUTEIBHBIX METOAOB, HAICNICHHBI Ha IMOHUMaHWE OWOJOTHYECKHIX
IPOLIECCOB.

Buoxosexknun (MukpoopranusMmel; pacterus) (biocollection) sto:

a) XpaHEHUE JKUBBIX OHOJOTMYECKUX OOBEKTOB C  BO3MOKHOCTBIO
BOCCTAHOBJICHHSI X OMOJOTHYECKUX (PYHKITHH MMOCIIe pa3MOpaKUBaHHUS;

0) 0a3a JaHHBIX HYKJICOTHUIHBIX TOCIEIOBATEIBHOCTEH TE€HOMOB BUPYCOB,
MUKPOOPTraHU3MOB, PaCTEHUH, )KUBOTHBIX, ITUL], THAPOOUOHTOB;

B) XpaHWJINILA, OOECHEeUrBAIOIINE JJIUTEIbHOE XPAaHEHHE WU pealln3aluio
BHUPYCOB, MUKPOOPTaHU3MOB, PACTE€HUN, ’KUBOTHBIX, IITHILI, THIPOOUOHTOB;

') HICKYCCTBEHHO CO3/IaHHBIC U COXPAaHSIEMbIE KOJIJIEKIIUU KU3HECTIOCOOHBIX
HITAaMMOB OakTepuil, TpubOB, APOAOKEH, MUKPOBOJOPOCIEH, COPTOB PACTEHUH,
NpU3BaHHBIE O0ECIEYNTh COXpaHEHHWE OMOopa3HOOOpas3wsi, B TOM UHWCIE MpHU
MIPOBEJCHIH CKPUHUHTA.

I'en0aHku (BUPYCHI, MUKPOOPTAaHU3MBbI; PACTCHUS; >KUBOTHBIC; MTHUIIBL;
ruapooronThI) (genebank):

a) XpaHCHHE JKMBBIX OHOJOTUYECKUX OOBEKTOB C  BO3MOXKHOCTHIO
BOCCTAHOBJICHUS UX OMOJIOTMYECKUX (DYHKIUN MMOCTIe pa3MOpaKUBaHUS;

0) 6a3a AaHHBIX HYKJIEOTUHBIX IOCIEI0BATEILHOCTE I'€HOMOB BHUPYCOB,
MUKPOOPTaHU3MOB, PaCTCHUH, JKUBOTHBIX, IITHI], THPOOHOHTOB;

B) XpaHWININA, OOECTEUUBAIONTUE JIUTEIFHOE XpPaHEHHWE U PeaTH3allrio
BHUPYCOB, MUKPOOPTAHU3MOB, PACTEHUM, )KUBOTHBIX, MITHII, THAPOOHMOHTOB;

') HICKyCCTBEHHO CO3JaHHBIC U COXPaHSEMbIEC KOJUICKIIUU KU3HECTIOCOOHBIX
ITAMMOB OakTepuii, TpuOOB, JIPOXOKEH, MUKPOBOJOPOCIEH, COPTOB pPacTEHUH,
NPU3BAHHbIE OOECHEYUTh COXpaHEHUE Ouopa3HOOOpa3usi, B TOM YMHCIE MPHU
MPOBEAECHNUN CKPUHUHTA.
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I'eHeTMyecKuil CKPUHUHI (MIEPCIEKTUBHBIE IITAMMBbl TPOMBIIUICHHBIX
MHUKPOOPTaHU3MOB, PAaCTCHUS, JKUBOTHBIC, TUAPOOHOHTRI) (geneticscreening) sro:

MeTton, TO3BONAIOMMN HUACHTUPHUIMPOBATh EAMHUYHBIA OUOIOTUYECKUIN
OOBEKT B IENSIX OOHApyX EHUS HCKOMOIO CpeAu MHOXKECTBa MOJOOHBIX Ha
OCHOBAHUHU Pa3JIMUUM B X HYKJIECHHOBBIX KHcioTax (renomuoi JJHK).

I'enernuyeckasi macnopruszanus (B pamkax HIJI) (genotyping) sto:
['eneTHuecKkas MacmoOpTU3aIKA, B TOM YHCJIC BKIFOYAOIIAs MCIIOIb30BaHUE
METOI0B IIOJTHOT€HOMHOT'O ¥ METar¢eHOMHOTOCEKBEHUPOBAHHUSL.

JIMarHoCTHKYMBI (reHOTUIIUPOBAHHE  OWOJIOTMYECKUX  OOBEKTOB)
(diagnosticum) sro:

Habop peakTuBOB, MaTeprajgoB U 3TAJIOHOB CPAaBHEHUS, HCOOXOAUMBIX JIJIs
npoBefieHus uaeHTUGuKauu u auddepeHranu OHoI0oTHYEeCKUX OOBEKTOB, B
TOM YHCJIE Ha BBISABIICHUE Y HUX T€HETUYECKH JETEPMHUHUPOBAHHBIX SKOHOMUYICCKU
3HAYMMBIX CEJICKIIMOHHBIX MMPU3HAKOB.

Kpnobanku (BUpYyChl; MHUKPOOPTAaHM3MBI; PACTEHUS; >KMUBOTHBIC; MTHIIBL;
rupoounonThI) (cryobank) sro:

a) KOMIUIeKC ~ oOopyaoBaHusi Juisi  oOecrieueHuss  KPHUOKOHCEPBAIIUH,
JUTUTEIIbHOTO XPaHEHUs M peain3aliuu OMOJIOTHYECKUX OOBEKTOB, a TaKKe IS
KpUOOHOJOTMYECKHUX UCCIIEI0BATENBCKUX PadoT;

0) HU3KOTEMIIEpaTypHOE XPAHEHUE KUBBIX OHMOJOTHYECKUX OOBEKTOB C
BO3MOXXHOCTBIO ~ BOCCTAHOBJICHMSI HMX  OHMOJIOTMYECKMX  (QYHKIMH  moclie
pa3MOpaKUBAHUS;

B) 0a3a JaHHBIX HYKJICOTHUIHBIX TOCIEIOBATEIBHOCTEH TE€HOMOB BUPYCOB,
MHUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX, IITUII, THIPOOUOHTOB;

T') XpaHWIHIIA, 00ECTICYNBAIOININE KPHOKOHCEPBAIIHIO, JUTUTEIILHOE XPAHCHHE
U peaqu3aluio BUPYCOB, MHUKPOOPTAaHU3MOB, PACTCHUMN, KUBOTHBIX, ITHIIL,
TUAPOOHOHTOB, a TaKKe HEOOXOIUMBIX IS KpUOOHOIOTUYECKUX
UCCIIeIOBATEILCKUX padoT.

Haoopnl pearentos aiasa HUJL (researchkit) sro:

COBOKYITHOCTh OPraHUYECKHX W HEOPTaHUYECKHMX BEIIECTB M MX PacTBOPOB,
UCTIOIB3YEMBIX JIJISl MPOBEJACHHUS OMOXMMHUYECKMX PEaKIMil B MPOIECCe HAaydHO-
UCCIIEI0BATENLCKOM AESITETbHOCTH.

Hayunble uccijieoBaHUA M IKCIIEPUMEHTAJILHbIE Pa3padoTKU B 00J1aCTH
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omorexnoJiorum (scientificresearchanddevelopmentinbiotechnology, R&D) sto:
UccnenoBanus u pa3paboTKu B 00J1aCTH €CTECTBEHHBIX M TEXHUYECKUX HAYK,
COIIPSAKCHHBIX C ITOHATUCM «OMOTEXHOIOTHUS.

IIporpammuoe o0ecrneyeHnune (6brnounpopMaIMOHHbIN aHaJu3)
(bioinformaticsoftware) sro:

[IporpamMmMHOe oOecriedeHre, HampaBJICHHOE Ha OOpabOTKy, XpaHEHUE U
IpeIoCcTaBlIeHue OMOIOTHIECKON HHPOPMAITHH.

®epmenthl (succienoannii) (enzymes for molecular biology research)
3TO.

prnna OEJIKOBBIX KaTaJIu3aTopoOB, HCIIOJBb3YCMBIX IIpU IIPOBCACHHH
OMOXMMHUYECKUX peaKHI/Iﬁ B HaY‘IHO-HCCHGHOBaTGHBCKOﬁ IIPAKTHUKC. HpI/IMepaMI/I
TaKUX KaTaJIn3aTOPOB ABJIAIOTCA (bepMeHTbI BBICOKOM CTEIEHU OYUCTKU:
IMOJIMMCPA3bl, JIUI'a3bl, HYKJICA3HEI, (I)OC(i)aTaBBI " ap.

JI71s1 HOATOTOBKM OTBETOB HA TECTOBBIE BOIPOCHI HEOOXOIUMO MPOpadOTaTh
PEKOMEHTyeMYI0 OCHOBHYIO U JOTIOJTHUTEIBHYIO JIUTEPATypy:

1) TOCT P 57095-2016. buotexnonoruu. TepMuHbl 1 onpeneicHus. — Bee.
01.05.2017, mara mocn. u3m. 13.07.2017. — M.: Craumaptundopm, 2016. — 16
c.http://docs.cntd.ru/document/1200139551

2)TOCT P 57079-2016 buorexnonoruu. Knaccudukanus
onorexHosornueckod mnpoaykuuu. — Bsen. 01.05.2017, npara mnocn. wusMm.
13.07.2017. — M.: CrangapTuadpopM, 2016. - 19
c.http://docs.cntd.ru/document/1200139392

3)TOCT P 57078-2016 Ouenka cooTBeTcTBHs. OOIIME MpaBuia OICHKH
(moaTBEPKIECHUS) COOTBETCTBUA OOOpYyIOBaHUS, TMPUMEHIEMOro B cdepe
ouworexnonoruu. — Been. 01.07.2017, mara moca. u3sm. 10.12.2018. — M.:
Cranmgaptundopm, 2016. — 8 c.http://docs.cntd.ru/document/1200139391
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dns odpopmiienusi pedepara M NOATOTOBKH [IOKJaaa He00X0AMMO
BbIOpaTh TeMy M3 NMPEJACTABJEHHOI0 NepeYHsiTeM pedeparos:

1. O6bekThl OMOTEXHOJOTUN (OMOJOTHYECKHUE CHUCTEMBI, MCIOJIb3yEeMbIE B
OMOTEXHOJIOTHH).

2. brooobekThl. CriocoObl UX CO3AaHUS M COBEPIICHCTBOBAHUS.

3. CriocoObl U CUCTEMBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

4. Vcnonb30BaHWE  MOJIEKYJSIPHBIX ~ MEXaHU3MOB  BHYTPHUKJIETOYHOM
peryisiiuy B OMOTEXHOJIOTHYECKOM MPOU3BOJICTBE.

5. depMeHTalMOHHBIE MPOLIECCH B MPOMBILIIEHHOCTH.

6. YopaBneHue  TEXHOJIOTUYECKUMHU  PEKUMaMH  NEPUOAMYECKUX |
NOJIyIEPUOJUYECKUX MPOLECCOB (hepMEHTALUH.

7. buokaranu3 u 6moTpanchopmarius.

8. DKCTpaKIMOHHBIE METO/IbI BBIJECJIEHUS IPOAYKTOB METab0IM3Ma.

9. CopOLnoHHbBIE METOBI BbIIEICHUS MPOTYKTOB OMOCHHTE3A.

10. CoBpeMeHHOE COCTOSIHUE U MPOOIEMBbI IPOU3BOACTBA AMUHOKHUCIIOT.

11. CoBpemMeHHOE COCTOSIHUE U TPOOIEMBbI MPOU3BOACTBA OMOJIOTHYECKU
aAKTUBHBIX BEUIECTB.

12. CoBpeMeHHOE COCTOSTHUE U MPOOIEMBbI IPON3BOICTBA AaHTUOMOTHKOB.

13. CoBpeMeHHOE COCTOSTHUE U MPOOIEMbI IPOU3BOICTBA HHCYJIMHA.

14. CoBpemMeHHOE COCTOSTHUE U TIPOOJIEMbI TIOJTyYSHUS TIEKTUHOB.

15. CoBpeMeHHO€e COCTOSIHUE U MPOOJIeMbl OTYyUEHUS] KAPOTUHOUIOB.

16. IIpo6embl TPoOU3BOACTBA OMOTOTHYECKH AKTUBHBIX MOJICKYJI.

17. Vicnonb30BaHNe F€eHETUUECKON MHKEHEPHUH ISl TOTYYEHUS IPAKTUUYECKU
MOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB.

18. OnTumuzamusi ~ OMOTEXHOJIOTMYECKUX  TPOIECCOB  C  MOMOIIBIO
MPOTrPAaMMHBIX MTPOTYKTOB.

19. CBepxcuHTE3 MPOAYKTOB META00IM3MA C UCIIOJIb30BAHUEM I€HETHYECKUX
METO/IOB.

20. Biusinue ycnoBHil KyJIbTHUBHPOBAaHUS Ha CTaOWJIBHOCTH IUIA3MHUJI H
OMOCHHTETUYECKYIO aKTUBHOCTh PEKOMOMHAHTHBIX IITAMMOB OaKTepuil.

Jlnsi paccMOTpeHUsI TeMbl HeOOXOAMMO H3JIOKUTh CYTh MPOOJIEMBI,
PACKpBITh TEMY, OTIPEAEIUTHCS C ABTOPCKOM MO3UIIMEN, B KaUECTBE apryMeHTa U JJIs
WUTIOCTPALIMA  BBIJIBUTAEMBIX TOJOKEHUM TMPUBECTH (PAKTUYECKUM MaTepual.
ABTOpY HEOOXOAMMO TPOSIBUTH YMEHHE TMOCIEAOBATEIBHOIO  H3JI0KEHUS
MaTepuaia nIpy OJHOBPEMEHHOM €ro a”aiuse. [Ipeanourenue npu 3ToM OTaaeTcs
IJIAaBHBIM (paKTam, a HE MEJIKUM JETaJISM.

MeToauveckue yka3aHusi AJsi pedepupoBaHMsl Yy4eOHOM M HAY4HOM
JUTEPATypPhI
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PedepupoBanue yueOHOM 1 HayYHOM JIUTEpATyphl IPEIIoiaraet yriryoJieHHOe
U3y4YCHHUE OTICNbHBIX HAYYHBIX TPYJOB, YTO JOJDKHO OOECHEYHUTh BBIPAOOTKY
HEOOXOJMMBIX HaBBIKOB pabOThl Haj KHUTOH. Bc€ 310 Oymer cmocoOcTBOBATh
pacIIMpPeHUIO HAyYHOTO KPYro30pa, MOBBIIICHHIO UX TE€OPETUYECKON MOATOTOBKH,
(bopMHPOBAaHUIO HAYYHOW KOMIIETEHTHOCTH.

Hns  pedepupoBanus mpejyiaraiorcss ydyeOHble 1MOcoOUs, OTHENbHBIC
MOHOTpadUyYeCcKue HCCIEAOBAHUS M CTAaTbU IO BOMPOCaM, MPETyCMOTPEHHBIM
nporpamMmoit yueOHol nucuuiuiuHel. [Ipu moadope auTepatypsbl 10 BEHIOpaHHOMY
BOMPOCY HEOOXOAUMO OXBATUTh BayKHEHIIINE HATIPABJICHUS Pa3BUTHS JAaHHON HAYKU
Ha coBpeMeHHOM JTane. (Ocob0oe BHHMAaHHE YAEIATb TEM JHUTEPATypHBIM
UCTOYHUKAM, KOTOpble (NPSAMO WM KOCBEHHO) MOTYT OKa3aThb IOMOIIb
CHELMATIUCTY B €ro MpakTU4eCKoW naedreiabHocTH. OJHAKO B JaHHBIA pasien
BKJIFOUEHBI TaK)K€ paObOThl U OTJEJIbHBIE UCCIEIOBAHUS 110 BOIIPOCAM, BBIXOASIIUM
3a Tpenenbl W3y4aeMoW JUCUUIUIMHBL. Ty JIMTEpaTypy pPEKOMEHIYyeTcs
UCIIOJIB30BaTh TPHU KEJIAHUM PACIIUPUTH CBOM 3HAHHMS B KaKOW-TMOO OTpaciu
HaYyKH.

Hapsny c¢ nurtepatypoid 1o o0mmM BompocaM Uid  O0ydarouuxcs
npeanojaraercs Jureparypa ¢ ydé€rom npoduis HX TpodecCHOHATBHON
NeSTEIbHOCTH, J00bITas camocrosiTenbHOo. He Bes mpeanmaraemast surteparypa
paBHO3HAUHA M0 COACPKAHUIO U 00BEMY, TO3ITOMY BO3MOXKEH Pa3IMUYHbIN MMOAXO0]
K e¢ m3yueHuto. B omHOM ciiydae 3TO MOXKeT ObITh oOrmiee pedepupoBaHue
HECKOJBKUX JIMTEPATYPHBIX HCTOYHUKOB PA3JIMYHBIX aBTOPOB, TMOCBSIIICHHBIX
PacCMOTPEHHUIO OJTHOTO U TOTO 3K€ BOMPOCa, B IPYTOM CIIyyae — JETAIbHOE U3yUYECHUE
U pedepupoBaHUe OJHON M3 PEKOMEHIOBAHHBIX PabOT MM Jake OTICNBHBIX €€
pa3zie’oB B 3aBUCMMOCTH OT CTENEHH CIOXHOCTH Bompoca (nmpobnematuku). Jliis
TOTO YTOOBI PEIINTh, KaK MOCTYMHUTh B KaKIOM KOHKPETHOM Ciyd4ae, CIeIyeT
IPOKOHCYJIBTUPOBATHCS C MPENOJaBATEIIEM.

Br160opy KOHKpEeTHOU paboThI it pedepupoBaHus TOJDKHO MPEIIIECTBOBATh
JIETATHhHOE 03HAKOMIICHHE C TePEYHEM BCEl JTUTEPaTyphl, TPUBEACHHON B Y4EeOHOU
nporpamme aucuuiuidHbl. C  BbIOpaHHOW pabOTONl pPEKOMEHIyeTCsl BHayaje
O3HAKOMHTHCS MyTeM MPOCMOTpa IMOA3aroJOBKOB, BBINICICHHBIX TEKCTOB, CXEM,
Ta0auIl, OOIMX BBIBOJOB. 3aTeM €& He0OXOJWMO BHUMATEIBHO W BIYMYHUBO
(BHMKasT B HMJIEM W METOIbl aBTOpa) MPOUYMTATh, Jeias MOMyTHO 3aMETKH Ha
OTJEJIBHOM JIUCTE OyMaru 00 OCHOBHBIX IMOJIOKEHUSIX, Y3JI0BbIX Bompocax. [locie
OPOYTEHUS CIIEAyeT MpOoayMaTh COJIEpP)KaHHWE CTaTbU WU OTAEIbHOW TIJIaBBbl,
naparpada (ecnu peub UAET 0 MOHOTpauM) U KpaTKo 3anucathb. JJocioBHO crieayer
BBINIUCBHIBATh JIMIIb CTPOTHE oOImpeaeseHus, (GopMyJIUpOBKH 3akoHOB. HMHorna
M0JIE3HO BKJIIOYMUTH B 3aMIMCh OJIMH-]IBA IIpUMEpa JIJIs WiLTtocTpauuu. B Tom ciydae,
€CJIM BCTPETSTCS HEMOHSITHBIE MECTa, PEKOMEHIYETCsl MPOYUTaTh MOCIEayIolIee
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U3JI0KEHHE, TaK KaK OHO MOXET MTOMOYb MOHSTH MPEAbIAYIIUNA MaTepual, U 3aTeM
BEPHYTHCSI BHOBb K OCMBICIICHHUIO TPEIBIIYIIIETO U3TI0KCHHUS.

PesynbraTom paboThl HAJ IUTEPATyPHBIMU UCTOYHUKAMU SBIISIETCS pedepar.

[Ipu moxaroroBke pedepaTta HEOOXOIUMO BBIACTUTH HaWOONEE BaKHBIC
TEOPETUUYECKHE MOJIOKEHUSI 1 000CHOBATh UX CAMOCTOSITENILHO, 00pailias BHUMaHUE
HE TOJILKO pe3yJIbTaT, HO U Ha METOAUKY, TPUMEHSIEMYIO IIPU U3YUEHUHU TPOOIIEMBI.
UreHne Hay4yHOW JMTEpaTypbl MOJDKHO OBITH KpuTHUeckuM. IlosTomMy Hamo
CTPEMHUTBbCSI HE TOJBKO YCBOWTH OCHOBHOE COJIEp)KaHHE, HO M CIOC00
JI0Ka3aTeNbCTBA, PACKPHITh OCOOCHHOCTH PA3IMYHBIX TOUYEK 3PEHHS MO OJHOMY U
TOMY K€ BOIIPOCY, OIICHUTh MPAKTUUECKOE U TEOPETUIECKOE 3HAUCHHUE PE3YIbTATOB
pedepupyemoit paboTel. Becbma jkenaTtelbHBIM 3JIEMEHTOM pedepaTa sIBISETCS
BBIpKEHHUE 00yYaronuMcs COOCTBEHHOTO OTHOIIIEHHUS K UJIESIM U BBIBOJIaM aBTOPA,
MOJKPEIUIGHHOTO  OMNPEJCICHHBIMU ~ apryMEHTaMu  (JIMYHBIM  OIIBITOM,
BBICKA3bIBAaHUSIMU JPYTUX UCCIEAOBATENEH U TIp.).

Pedepatb MoHOTpaduit, )KypHaIbHBIX CTaTe UCCIIEI0BATEILCKOTO XapaKTepa
HENPEMEHHO JOJDKHBI COJIEpXKaTh, KaK YK€ YKa3bIBAJIOCH BHINIE, OMpEACIICHUE
POOJIEMBI U KOHKPETHBIX 33729 UCCIICIOBAHUSI, OTIMCAHNE METOI0B, TPUMEHEHHBIX
aBTOPOM, a TAKKE T€ BBIBOIbI, K KOTOPBIM OH IPHUIIIEI B PE3yIbTATE UCCICIOBAHUS.
[Ipennaraemas nutepatypa s peepupoBaHus MOCTOSTHHO OOHOBIISETCA.

Pedepar odopmisiercst cnemyromuMm o6paszom. Bo BBegeHMM HE0OX0AMMO
OTIPEJICIUTh 3HAUYCHHUE MPOOJIEMbl WM MPOOJIeM, MX COBPEMEHHOE COCTOSHUE,
aKTyaJIbHOCTh (BaXKHOCTh, CBOEBPEMEHHOCTH), HEOOXOJUMOCTH HCCIEIOBAHHM
COOTBETCTBYIOIIEN TEMATUKU:

I.Tema: .......ooeeenn.

2. AKTYAITBHOCTD: ©.vvvnnnnneeennnnnnnn.

3. LICIB: e

4.3a0aUM: ..o

B OCHOBHOM 4YacTH M37araercsi TEOPETUUECKUH U MPAKTUYECKUM MaTepual
0a30BoM MHGpOpPMAIMU M TMOCIEIHUX HAYYHBIX JOCTHKEHUH (0030p yueOHOMH,
HAy4YHOW JIUTEpaTyphl — 3apyOeKHOW M OTEUECTBEHHOM (CTaThH, AUCCEpTAIWH,
MoHoTrpaduu, yueOHUKH, yueOHbIe TOCOOUS)).

B 3akroueHUM MpOMUCHIBAIOTCS BBIBOABI IO 0030py HAYYHOUM JTUTEPATYPHI,
peuieHre npoosieM Ui BO3MOXHOCTh PEUIEHUs TPOOIeM.

st BeIONTHEHHST pedepaTUBHBIX pabOT HEOOXOJIMMO HCIOIB30BATh
CJIETYIONTYTO JIUTEPATypy:

1) Anemmna, E.C. KynabTuBHpOBaHHE MHMKPOOPTraHHM3MOB KaK OCHOBa
OMOTEXHOJOTUUECKOTO Tpoliecca [DIeKTPOHHBIN pecypc]: yuedbHoe nocodue/ E.C.
Anemna, E.A. [po3noBa, H.A.PoMaHEHKO — DJIEKTPOH.TEKCTOBBIE JAHHBIC. —
OpenoOypr: Openodyprckuii rocyaapctBenHbii yausepeuret, 9bC ACB, 2017. —192
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C. — Pexxum nocryma: http://www.iprbookshop.ru/71282.html. — 9BC «IPRbooksy»
2) buortexHomnorus: [ydeOHOe mocoOwWe i BY30B]: B 8 KH. KH. 6 .

MukpoOUOI0OTHYEeCKOe TPOU3BOJCTBO OUOJOTHUYECKHM AKTUBHBIX BEIIECTB U
npenapatoB / B.A. beikos, .A. Kpbutos, M.H. Manaxos [u ap.]; nox pea. H.C.
EropoBa, B.JI. CamymnoBa. — MockBa: Beicmias mxona, 1987. — 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

3) buprokoB, B.B. OcHOBBI NPOMBIIUICHHONW OHOTEXHOJOTHH: YydueOHOE
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)T'opnenko, B.A. Hayunble ocHOBbI OuotexHonoruu. Yacte 1.

HanotexHonoruu B Ouosioruu [DIEKTPOHHBIA pecypc]: yueOHoe mocobue/ B.A.
['opnenko,H.M. Kyrty3oBa, C.K.IlaTyHuHa. — DNEKTPOH.TEKCTOBBIE TaHHbIE. — M.:
[Ipomerei, 2013. — 262 C. — Pexxum JoCTyna:
http://www.iprbookshop.ru/24003.html. — 55C «IPRbooks»

5) Kpurep, O.B. Opranuzanus OHOTEXHOJIOTMYCCKHX IPOU3BOJICTB

[OnexTpoHHBI pecypc]: yueOHoe mocodue / O.B. Kpurep, C.A. UBanoBa. —
Onektpon.nad. — Kemepoo: Keml'VY, 2018. — 99 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/107701.

6) Jlykanun, A.B. WmxkeHepHas OHOTEXHOJIOTHSA: OCHOBBI TEXHOJOTHH

MUKPOOHOJIOTUYECKHUX MPOU3BOJICTB: YueOHoe nmocooue / A.B. Jlykanun — M.:HUL]

NHOPA-M, 2016. — 304 C. — Pexum JOCTyTA:
http://znanium.com/catalog/product/527386
7) JlykanuH, A.B. HMmxeHepHas OHOTEXHOJOTHS: OCHOBBI TEXHOJOTHH

MUKpPOOMOJIOTUYECKUX TMPOU3BOACTB: yueb.nmocodbue / A.B. Jlykanun. — M. :
MH®PA-M, 2017. — 304 C. — Pexxum JIOCTyMaA:
http://znanium.com/catalog/product/768026

8) Jlykanun, A.B. HWmkeHepHas OWOTEXHOJIOTHSA: OCHOBBI TEXHOJOTHH

MUKpPOOMOJIOTUYECKUX TMPOU3BOACTB: yueb.mocoobue / A.B. Jlykanun. — M. :
NHOPA-M, 2018. — 304 C. — Pexum JOCTyIA:
http://znanium.com/catalog/product/925281

9) JlykanuH, A.B. MmxeHepHas OMOTEXHOJOTHS: IMPOILECCHI M alapaThl

MUKpPOOMOJIOTUYECKUX MPOU3BOACTB: yueb.mocodbue / A.B. Jlykanun. — M.:
MH®PA-M, 2018. — 451 C. — Pexum JIOCTyTa:
http://znanium.com/catalog/product/961375

10) Maxmytkun, B.A. OOmias wu dapmameBTudeckas OHOTEXHOJIOTHS

[DnexkTpoHHBIN pecypc]: ydueObHoe mocobme/ coct.. B. A. Maxmyrtkun, H.W.
TanaeBa. — DnekTpoH.TekcToBbIe naHHbie.— Camapa: PEABU3, 2009. — 118 c. —
Pexxum mocryna: http://www.iprbookshop.ru/10164.html. — 35C «IPRbooks»

11) OpexoB, C.H. ®apmaneBTuueckas OHOTEXHOJOTHs. PyKOBOJACTBO K
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http://znanium.com/catalog/product/925281
http://znanium.com/catalog/product/961375
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IPAKTHYECKUM 3aHATHIM: ydeOHoe mocobue [DiekTponnsiii pecype] / Ilox pen.
B.A. breikoBa, A.B. Karmunckoro. — M.: I'D0TAP, 2013. — 384 c.:

http://www.studmedlib.ru/book/ISBN9785970413036.html
12) OCHOBBI TIPOMBINUICHHON OWOTEXHOJOTHH [DJIGKTPOHHBIH pecypc]:

yueOHoe mnocobue/ K.b. busimieB [u ap.]. — DIEKTPOH.TEKCTOBbIE aHHbBIE. —
Ammvarel:  Hyp-TIlpuat, 2015. - 164 c¢. — Pexum  jgocryma:
http://www.iprbookshop.ru/67117.html. — 35C «IPRbooks».

13) Casbikun, FHO.O. buotexHomorus: ydeOHOE MOcoOHMe IS CTYICHTOB
BeiciinX yueOHbIX 3aBenenuit / F0.0. Caspikun, C.H. Opexos, .1. Yakanesa; mox
pen. A.B. Kammackoro -  M.:  Axamemms, 2014. - 282
c.http://lib.dvfu.ru:8080/lib/item?id=chamo: 785446 &theme=FEFU

14) Cuporkun, A.C. Teoperudeckue OCHOBBI  OHMOTEXHOJIOTHUH
[DnekTpoHHBIN pecypc]: yueOHo-meTonuueckoe mnocooue/ A.C. Cupotkun, B.b.
KykoBa. — DnekTpoH.TeKCTOBbIe NaHHble. — Kazanb: KazaHckuil HalmoHaIbHBIN
UCCJIeIOBATENbCKUIM TexHomornueckuii yausepcutet, 2010. — 87 c. — Pexum
nocrymna: http://www.iprbookshop.ru/63475.html. — 35C «IPRbooks»

Pe3yibTaThl CaMOCTOATENbHOH PadoThl 0POPMIISIOTCS B COOTBETCTBUU C
[Ipouenypoii «TpeboBanus k odopmieHHio nmucbMeHHbIX padot» (BH/ ABDY),

BBITIOJIHAEMBIX OOydarommmucs u ciaymareisiMu [IBOY ¢ nenbio ycraHoBieHus
CAUHBIX TIOIXOM0B K OGMOPMIICHMIO THUCHBMEHHBIX padOT, BBHIMOJHIEMbBIX
oOyvarorumucss u ciaymarensiMa B JIBOY 1o pa3nuuHbIM - HampaBICHUSIM
(cIeMaIbHOCTSIM) U YPOBHSM MOATOTOBKH.
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MacnopT

q)OHI[a OLHCHOYHbIX CPEACTB

no aucuumiuHe [IpombinuieHHas MUKPOOHOIOTHS U OMOTEXHOJIOTUS

Koa u popmysnupoBka

Tanbl (OPMUPOBAHUS KOMIIETEHIIUN

KOMIIETEeHIIMH
OK-5 3Haer — COBPEMEHHBIE METOAbl M TEXHOIOTUH (B TOM
CIIOCOOHOCTH MCIIOJIB30BAThH YHUCJIC HH@OpMﬂHHOHHHﬁ) Pa3sBUTHA  HOBBIX
COBPEMEHHBIE METOABI U HATPaBIICHUH B IPOMBIILICHHOW OMOTEXHOJIOTHH;
TEXHOJIOTHH (B TOM YHCIIE —3HaYCHHE u poJib uH(popManuu i
nH(pOpPMAIMOHHBIC) B WH(OPMAIIMOHHBIX  TEXHOJOTHH B  Pa3BUTHH
npodecCHOHATbHON COBPEMEHHOTO O0IIecTBa M JIKOHOMHUYECCKUX
JIEITEIbHOCTU 3HaHMUH, CIOCOOBI MPUMEHEHUSI HTHPOPMAITMOHHO-

KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
MIPOMBIIIUICHHOW OMOTEXHOJIOTHH;
—MOPSA0OK BBOJA M PEIAKTUPOBAHMS MHGOPMAIII
B CHCTEME aBTOMAaTH3allHU
Ywmeer — UCII0JIb30BaTh COBPCMCHHBIC METOJIbI u
TEXHOJIOTHH (B TOM 4HClIe WH()OpPMAIMOHHBIC) B
MIPOMBIIIIICHHOW OMOTEXHOJIOTHH;
— [10JI30BATHCS MPOTPAMMHBIM 00€CTICUeHUEM JIJIsI
penieHus mpohecCuOHaNbHBIX 3a7a4;
—UCIONIb30BaTh CEPBUCHI M  HH(POPMAIMOHHBIE
pecypcel cetu HMHTEpHET B NPOMBILLICHHOU
OMOTEXHOJIOTHUU
Brageer | —COBpeMEHHBIMU METOJAMH M TEXHOJOTHUSIMHU (B
TOM YHCIIe UH()OPMAIIMOHHBIMH) B
MIPOMBIIIIJIEHHONW OMOTEXHOJIOTHH;
—OCHOBHBIMU METOJIaMH, CIIOCO0AMU U CPEICTBAMU
MOJTYYEHUS, XpaHEeHMUs, nepepaboTku
“H(pOpMaIUK; HaBBIKAMH PaOOTHI ¢ KOMITBIOTEPOM
KaK CpPeICTBOM yIpaBieHus: nHpopmalmen
OIIK-2 3HaeT —OCHOBHBIC TOHATUS, (OPMYIBI U  3aKOHBI
CIIOCOOHOCTh M TOTOBHOCTH €CTECTBEHHOHAYYHBIX JUCITATLINH B
HCIONB30BATE  OCHOBHEIE NpopeCCUOHATBHOW ~ JCSATENBHOCTH,  METOJIBI
3aKOHBI MaTeMaTUYeCKOr0 aHajiu3a W MOJACIUPOBAHUA,
©CTECTBEHHOHAYUHBIX TEOPETUYECKOTO 4 AKCTIEPUMEHTAIBHOTO
JUCIATUIMH B HCCIICOBAHNS,
IpodecCHOHATBHOI —OUOTEXHOJIIOTUYECKUE AaCTEKThl, HCIOJIb3yeMbIe
JEATENIbHOCTH, TNPUMEHSATH BOMOTCXHOJIOTHH,;
METOIBl MAaTEMATHYECKOTO —00BEKTHI OMOTEXHOJIOTHUHU u X
aHaJIn3a U MOJICIUPOBAHMS, OMOTEXHONOTHYECKHe  (YHKIUU,  [PUHIIMITBI

TEOPECTUUCCKOT'O 51

KyJIbTUBHUPOBAHUS KJIETOK;
—CYIIHOCTh METOJIOB MOJIEKYJIIPHON T€HETUKH;
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9KCIICPUMCHTAJIIbHOTO
HCCICA0BaHUA

—OTaIlbl BBIACIICHHUA LICJICBBIX IPOAYKTOB

VYMmeer

—IPOBOJIUTH IKCIEPUMEHTAIBHBIC UCCIICIOBAHUS U
WCTIBITAHUS 10 33JaHHOM METOJIUKE, TI0Ih30BATHCS
MaTeMaTHYeCKOU 00paboTKOM
JKCIIEPUMEHTAIILHBIX JAHHBIX;

—TOJIH30BATHCS SI3BIKOM MOJICKYJISIPHOM

OMOTEXHOJIOTHH,

—BBIOUPATh OMOIOTHYECKHE OOBEKTHI

Bnaneer

—METOJAaMH W TPHUHIMIIAMHA COBEPIICHCTBOBAHUS
MIPOMBIIILJICHHON MHUKPOOHOJIOTUH u
OHMOTEXHOJIOTHH,

—OCHOBHBIMH  3aKOHAMH  €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH B MIPOMBIIUICHHON MUKPOOUOJIOTHU U
OMOTEXHOJIOTHH, METOJAMH MaTeEMaTHYECKOIO
aHaJIM3a W MOJCIIUPOBAHMS, TCOPETHYECKOTO H
9KCIIEPUMEHTAJILHOTO HCCIICIOBAHUS

OIIK-3

CHOCOOHOCTh UCIOJIB30BAThH
3HaHUS O COBPEMEHHOU
¢duznyecKoil kKapTuHe MUpa,
IIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUM BEIIECTBA JUIA
MIOHMMAHHUS OKPY KArOILEro

MUpa U ABJICHUNA TPUPOIBI

3Haer

—KOHILIECTILIUN CTPOECHMS BEILECTBA;
—OCHOBHBIE HaIlpaBJICHUSA 51
po06JIEeMaTHKYCOBPEMEHHBIX IIPEICTaBICHUN
POCCHICKHX N3apyOeKHBIX YUCHBIX O (PU3NIECKOMN
KapTUHEMHpPAa M CTPOCHMM BEIIECTBA  JUIA
ITOHUMAHHUSAOKPYXKAIOIEro MHpa U SIBJICHUHI
IIPUPOJIBI

YMeer

—OTJIMYaTh HAay4YHOE I[I03HAHUE OTHEHAYYHOIO;
INPUMCHATL 3HAHUSA (i)I/ISI/ILIeCKI/IX UXUMHUYCCKUX
3aKOHOB I  ONMCAaHUAECTECTBEHHOHAYYHOMN
KapTUHBI MUPA;
—J1aBaThIIPaKTUYECKYIO
COBPEMEHHOM(PU3NYECKOW KapTHHE
OCHOBEOIIPEACIEHHBIX  IOJOXKEHUIX
CTPOCHHSIBEIIECTBA

OLIEHKY
MHpa Ha
TEOPHH

Bnaneer

—HaBBIKaAMH aHallu3a HpPIpOI[HI)IXSIBJ'IeHI/Iﬁ n
IIPOLECCOB  C  IOMOUIBIONPEICTABICHUA O
€CTECTBEHHOHAY4YHOU KapTUHE MUPA;

—CIIOCOOHOCTBIO  HCIIONIb30BaTh ~ 3HaHUA O
COBpEMEHHOM  (U3MYecKol KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUU BEIIIECTBA JJIA IIOHUMAaHUA
OKpY KaroIero Mupa ! siBJICHUHN IPUPObI

I1K-2

CIOCOOHOCTH K pean3aiuu
U YIIPaBJICHUIO
OHMOTEXHOJOTHYECKUMH
mporeccamu

3HaeT

—OCHOBHBIC IPUHIOUIIBI PETYIISAINN MeTaboIu3Ma U

CKOpOCTH PpOCTa MHUKPOOPTAaHHU3MOB, CITIOCOOBI
KYJIbTHUBUPOBAHHUA MHUKPOOPTraHU3MOB,
KOJINYCCTBCHHBIC XapaKTCPUCTUKHU pocrta

KyJIbTyp, 00OpyJIOBaHUE Uil KYJIbTHBHPOBAHUS
MHUKPOOPIaHU3MOB, XpaHEHHE MUKPOOPTaHU3MOB;
—OCHOBHBIE JTalbl OMOTEXHOJIOTHUECKOTO
mporecca,
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—Crmoco0bl, METOAbl W TMPHUHIIMIBI peau3alud 1
yIpaBieHUs] OMOTEXHOJOTUYECKUMH IPOIIECCaMU;

—COBpPEMEHHBIC JOCTHKCHHSI OMOJIOTHYECKUX HAYK
1 OMOMEIMIIMHCKUX TEXHOIOT I

VYMmeer

—peryiupoBaTh u COBEpILEHCTBOBATh
OMOTEXHOJOTMYECKHI ~ Tpomecc ¢ LEeNbio
[10JIyYCHHUSIBBICOKOKa4E€CTBEHHOI'O KOHEYHOI'O
MIPOJYKTa,

—OCYULIECTBIISITh OMOTEXHOJOTMYECKUE IPOLECCHI
MPOU3BOJICTBA U  TOJy4YeHHUE OHOJOTHYECKH
aKTUBHBIX BEILECTB M OTHEIbHBIX KOMIIOHEHTOB
MUKPOOHBIX KJIETOK;

—IpOBOAUTH BbIJACIECHUE U O4YUCTKY bAB u3
OMOMAacChl U KYJIbTYpaJIbHOW KHUAKOCTH;

—OCYUIECTBJISITh  MOCTAUMHBIA  KOHTpOJIb U
CTaHJApPTU3ALMI0  [OJIy4aeMbIX  IIPEnapaToB
(onpeneneHre  AHTUMUKPOOHOW — aKTUBHOCTH
AHTHOMOTHKOB, AKTUBHOCTH (bepMeHTHBIX
IIpernaparos., KHU3HECTIOCOOHOCTH
MHUKPOOPraHU3MOB);

—obecneunBaTh col0uoieHune IPaBUII
IIPOMBIILIJICHHOW TMTHEHBI, OXPAaHbl OKPYKaIOIEH
Cpezbl, OXpaHbl TPyAa U TEXHUKH 0€3011acCHOCTH;

—BBIOUPATH ONTUMAJIbHBIE YCIOBUS XpaHEHUs
OMOTEXHOJOTMYECKMX MpEenapaToB U OLIEHUBAThH
MX Ka4yeCTBO B MPOIIECcCe JUINTEIBHOIO XpaHEHUS

Bnaneer

—METOJAaMM  YIPaBJISIEMOIO  KYyJbTUBHPOBAHUS
MHUKpPOOPIaHHU3MOB;

—MEeTOoAaMHU UMMOOUIIN3aUT KJIETOK
MUKpPOOPIaHHU3MOB;

—TEXHOJIOTUeN MOJIy4EHHUS OMOJIOTMYECKH
AKTUBHBIX BEIIECTB M OTIEJIBHBIX KOMIIOHEHTOB
MHUKpPOOHBIX KJIETOK;

—CIIOCOOHOCTBIO K pealu3allid U YIPaBIECHUIO
OMOTEXHOJIOTMYECKUMHU MTpoLeccaMu

I1K-3

TOTOBHOCTh OlLICHUBATh
TEXHUYECKHUE CpEICTBA U
TEXHOJOTMM C  y4E€TOM
DKOJIOTHUECKHUX
OCJIENCTBUN Ux
HpI/IMeHeHI/ISI

3Haer

—METO/Ibl OLIEHKU CPEICTB M METOJOBIOBBILIICHUS
0€30MacHOCTH TEXHUYECKUXCPEJCTB u
TEXHOJIOTUYECKUX MPOIECCOB;

—CIIOCOOBI TIPUMEHEHHUSI TEXHUYECKHUX CPEJICTB
UTEXHOJIOTHH c y4eToM
HKOJIOTUIECKUXIIOCIICACTBAN X TIPUMEHEHUS;

—METO0JIOTHIOIIPUMEHEHUS MOHUTOPHHTA
KayecTBa MOE30IAaCHOCTH TEXHUYECKUX CPEICTB
UTEXHOJIOTHH B MPOMBIIIICHHON MUKPOOHOIOTUU
1 OMOTEXHOJIOTUH

VYmeer

—IIOHHUMAaTh H aHaHI/IBI/IpOBaTI)I/IH(l)OpMaHI/IIO Io
crocobam OIICHKHU CPCACTB UMCTOJOB ITOBBIIIICHUA
0€30IaCHOCTUTEXHUYECKHX CpEACTB n
TCXHOJIOTHICCKUXITPOLICCCOB;
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—MPUMEHSTh BBIOPAHHBICTEXHUYECKUE CPEICTBA U
TEXHOJIOTHH c YYETOMIKOJIOTHYECKUX
MOCJIEICTBUI UX TPUMEHEHNS;

—TIPUMEHSATh 3HAaHUSA O MOHHMTOPUHTE KadecTBa
n0e30IacHOCTH TEXHHUYECKHUX CpelCTB
WUTEXHOJIOTHI B IPOMBIIIUICHHOW MUKPOOHOJIOTHHI
1 OMOTEXHOJIOTHH

Bnaneer

—HaBBIKAMH OLICHKH CPEICTB u
METOIOBIIOBBILICHUS 0€e3011acHOCTH
TEXHUYECKUXCPEICTB 51 TEXHOJIOTHYECKUX
IIPOLIECCOB;

—IpUeMaMu IIOMCKA W [PUHATUSA  PEIICHUM
MOBBIOOPY TEXHUYECKUX CPEACTB U TEXHOJIOTUH
Cyd4e€TOM  DKOJOTMYECKMX  IIOCIEACTBUM  HX
IIPUMEHEHUS];

—HaBbIKAMH IIPUMEHEHUSIMOHUTOPUHIA Ka4ecTBa U
0€30I1aCHOCTUTEXHUYECKHX CPEICTB u
TEXHOJIOTHI B IPOMBILIUIEHHON MUKPOOUOJIOTMH U
OUOTEXHOJIOTHH,

—METOJaMH OLEHKM TEXHHYECKUX CpEACTB U
TEXHOJIOTUH c y4ETOM HKOJIOTHYECKUX
IIOCJIEICTBUM X IPUMEHEHUS

[1K-7

CIIOCOOHOCTh
CHCTEMAaTH3UPOBATh "
000011aTh NHPOPMALIUIO IO
UCTIOJIB30BaHUIO  PECYPCOB
TPEATTPUSTHSI

3Haer

—CTPYKTYpPY TEXHOJOTHYECKHX pEIIeHUH U uX
KOPPEKTHPOBKY npu NIPOBE/ICHUHT
MPOMBIIIJICHHBIX ~ MCTBITAHUH  TMPOTPECCUBHBIX
OMOTEXHOJIOT U u HOBBIX BUJIOB
OMOTEXHOJOTHYECKOH TPONYKIHH C  Y4ETOM
ONTUMU3AIMK 3aTpaT W TOBBHIIICHUS KayecTBa
MIPOU3BOAUMOM NPOAYKIUH;

—COCTaB MIPOM3BO/ICTBEHHBIX u
HETPOM3BOJICTBEHHBIX 3aTpar ACWCTBYIOIIUX U
MO/JIEPHU3UPYEMBIX MIPOU3BOJICTB
OMOTEXHOJIOTMYECKON MPOAYKIINH;

—1noka3atenu 3(PQPEKTUBHOCTH TEXHOJIOTHMUYECKUX
MIPOIIECCOB TMPOU3BOACTBA OMOTEXHOIOTUYECKOM
IIPOXYKLIHH;

—METOJIbI M CpefICTBa cOopa, 00paboTKH, XpaHEHHS,
nepefayd M HAKOIUIeHHA HHpopMamuu C
WCTIOJIh30BAHUEM 0a30BBIX CHCTEMHBIX
MIPOrPaMMHBIX MPOTYKTOB ¥ TAKETOB MPHUKIIATHBIX
porpamMm B nporiecce MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKON MPOTYKIINH;

—pecypcHoe oOecrieueHrne OMOTEXHOJIOTHUECKOTO
MIPOU3BOJICTBA

VYmeer

—HpI/IMeHSITB METOAUKHN paC‘—IeTa TCXHUKO-
SKOHOMHYECKON A(P(HEKTUBHOCTH TPOU3BOJICTBA
OMOTEXHOJIOTHYECKON TMPOAYKIIMU TPU BBIOOpE
ONTUMAJIbHBIX TEXHUYECKUX U OPTraHU3aIl[MOHHBIX
pelIeHNH;

—HUCIIOJIB30BATh TCXHOJOTUU c60pa, pasMemeHI/m,
XpaHECHHS, HAKOIUICHHs, TMpeoOpa3oBaHusl U
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nepefayd  JaHHBIX B IPO(ECCHOHATIBHO-
OPUEHTUPOBAHHBIX MH()OPMAIIMOHHBIX CHUCTEMaX
MIPOU3BO/ICTBA OMOTEXHOIOTUYECKOM MPOIYKIIUU

Bnaneer

—odopmIieHUEM W3MEHEHUH B TEXHUYECKOW W
TEXHOJIOTHYECKOU JIOKyMEHTaluu npu
KOPPEKTUPOBKE TEXHOJIOTHYECKUX IPOLIECCOB,
CUCTEM yIPaBJICHUAIPOU3BOICTBA
OMOTEXHOJIOTHYECKOHN MPOTYKIIUH;

—TOJATOTOBKOM TMPEUIOKEHUH MO TMOBBILIECHUIO
3¢ HEeKTHBHOCTH MIPOU3BOJICTBA u
KOHKYPEHTOCIIOCOOHOCTH MIPOYKIIHH,
HaIpaBJIEHHBIX HA PAllUOHAJILHOE UCIIOJIb30BAHUE
U COKpallleHHE pPacxXoJOB CbIPbs, MaTEPHAIOB,
CHUKEHUE TPYIOEMKOCTH IIPOU3BOJCTBA
MPOAYKIMH, TOBBIIIEHUE IPOU3BOAUTEIBHOCTH
TpyJa, SKOHOMHOE pacxoioBaHue
SHEPIrOpeECYpCOB Ha MPEANPUATUH, BHEIPEHUE
0C30TXOMHBIX M MAJIOOTXOJHBIX TEXHOJIOTHI
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYyKIIUU

IT1K-9

BIAJICHUC OCHOBHEIMU
METOJIaMH W MpPUEMaMH
MIPOBEICHUS
HKCIIEPUMEHTAIIbHBIX
HWCCIICIOBaHUT B  CBOEH
npodeccuoHanbHOM
obactu

3Haer

—OCHOBHEBIE HaTPaBIICHUS pa3BUTHS
OMOTEXHOJIOTMM W COBPEMCHHBIC JOCTH)KCHHS
OMOJIOTMYECKMX HAyK ©  OWOMEIUIIUHCKUX
TEXHOJIOTHI;

—TpaJWIMOHHBIE MHUKPOOHBIC TEXHOJOTHUH W
OCHOBHEIE JTaIlbI OMOTEXHOIOTHYECKUX
MIPOILIECCOB;

—CImocoObl OMOCHHTE3a OCHOBHEIX OMOJIOTHYECKH
AKTHUBHBIX BEIIECTB;

—OCHOBHBIC METOJBI W MPUEMBI TIPOBEIACHUS
AKCIIEPUMEHTAIBHBIX HCCIeN0BaHUN B
MTPOMBIIIIIICHHON MUKPOOHOJIOTHN u
OMOTEXHOJIOTHH

VYmeer

—TIpUMEHATh (YyHIAMEHTAIbHBIE TEOPETUUECKHUE
3HaHUS [UIsl PEIIeHHs] TPAKTUYECKUX 3aaady
BOOIacTH MUKPOOHOM OMOTEXHOJIOTUHHT
MIPOBOJIUTH WCCIIeI0BAHUS o
COBEPIIIEHCTBOBAHUIO OMOTEXHOJIOTHIECKOTO
npoiiecca,

—TIPOBOJUTH IKCIIEPUMEHTAIBHBIC UCCIEAOBAHUS B
MIPOMBILITIEHHOU MUKPOOHOIIOTUN u
OMOTEXHOJIOTHH

Bnaneer

—crnoco0aMu TMOJy4YeHHUs] MPOAYLEHTOB MOJIE3HBIX
BELIECTB, U3YYECHHUS ux ¢duznomnoro-
OMOXMMHYECKUXXAPAKTEPUCTUK

—OCHOBHBIMU METOJIaMU U IIPUEMAMHU NPOBEIEHUS

3KCHepI/IMeHTaHLHBIX I/ICCHG}IOBaHI/Iﬁ B
MIPOMBIIIITICHHON MUKPOOHOJIOTUN 51
OMOTEXHOJIOTHH,

—HaBbIKaMHU HJIaHI/IpOBaHI/IH nu BBITIOJTHCHU S
IKCITEPUMEHTAITLHBIX 3a71a4 o

MOJIYUCHUTIOLCIICBBIX MMPOAYKTOB, HU3YYCHUIO
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3aKOHOMEPHOCTEH W YCIOBHM HMX OHOCUHTE3a,
ONTUMU3AIMK OHoIpoIecca

I1K-17
CrocoOHOCThpa3padaThIBaT
b OCHOBHBIC JTaIbI
OMOTEXHOJIOTMYECKOTO
nporiecca

3Haer

—OCHOBBI IPOMBIIIJICHHONH MHKPOOHOIIOTHH U
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JICKAIIUX B
OCHOBE TEXHOJIOTHYECKHX IIPOIIECCOB
OHMOTEXHOJIOTUH;

—IEHCTBYIOIIIHE OMOTEXHOJIOIHUECKHE
MPOU3BOJICTBA, HX TEXHUYECKOE OCHAIICHHUE,
pasMeIeHHe TEXHOJIOTHUECKOr0 000y I0BaHHUS;

—OCHOBHBIC ATaITbl TPOMBIILICHHOTO MPOU3BOICTBA
U YIPaBICHHE OCHOBHBIX CTaIUil ICHCTBYIOIINX
OMOTEXHOJOTMYCCKHX TIPOU3BO/ICTB;

—TEXHOJIOTHH IPOM3BOJACTBA M  OpraHU3ally
MIPOU3BOICTBEHHBIX " TEXHOJIOTMYECKUX
IIPOIIECCOB OMOTEXHOIOTUYECKOM MPOAYKIIUT

Ywmeer

—BECTH OCHOBHBIE TEXHOJIOTMUECKHE IIPOLECCHI
MPOU3BO/ICTBA OMOTEXHOIOTUIECKOH MPOIYKIINH;

—pa3pabaTbIBaTh OCHOBHBIE JTarbl
OMOTEXHOJIOIMYECKOrO  IIpoIleccac  IOMOUIbIO
ONTUMAJIbHBIX U paLMOHAIBHBIX
TEXHOJIOTHYECKUX CXEM;

—NPUMEHATh OMOTEXHOJIOTUH C HCHOJIb30BAHUEM
T€HHO-MHKEHEPHBIX IIPOYLIEHTOB —
MUKPOOPIraHU3MOB, KIIETOK PACTUTEIBHOIO U
YKUBOTHOTOITPOUCX 0K ICHMUS,

—MPUMEHATh MPOrPECCUBHBIE METONbI Mojbopa U
9KCIUTyaTallui TEXHOJOTUYECKOTO0 000pY10BaHUS
pu IIPOU3BOJCTBE OMOTEXHOJIOTMYECKON
MPOIYKIIUU

Bnaneer

—METOJaMU U MPUHIMIIAMU Pa3pabOTKH OCHOBHBIX
9TarnoB OMOTEXHOJIOTUYECKOT 0 MPOLIECcCa;

—METOJAaMM W NPUHLHUIAMHU pa3padOTKH IJIAHOB
pa3menieHust ~ 00OpYyJOBaHHUS,  TEXHUYECKOTO
OCHAlleHUs] M OpraHMu3alii padoyux MecT B
paMKax IMPUHATON Ha MPEAINPHUATUU TEXHOJIOTUH
MIPOU3BOJICTBA OMOTEXHOJIOTHYECKOHN MPOAYKINN
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KOHTPOJIb JOCTUXEHUSA LEJEN KYPCA

OneHoyHble CpeaCcTBa —

Kontponupyemsie
HAaMMEHOBAHUE
Nen/mt | momynu/ pazmenst / Konb! 1 3Tans! opMupoBaHHs KOMIIETEHITUN —
TEKyUIUI MIPOMEKYTOUHAS
TE€MBbI JUCLUIUINHBI
KOHTpPOJIb aTTecTalus
1 Hayunblie ochoBbl | OK-5 3Haer YO-2 9K3aMEH 110
NMPOMBIILIEHHOM CIHOCOOHOCTH — COBPEMEHHBIE METOAbl M TEXHOJIOTHH (B TOM YHCIIEC BOIIPOCHI BOIIpoCcaM
MHKPOGHOI0rHH HCTI0IB30BATh nH(OPMALIMOHHBIC) Pa3BUTHS HOBBIX HANpaBICHHUHN B KOJUIOKBHYMa 1-21
COBPEMEHHEBIE METOABI U MIPOMBIIIIICHHOW OMOTEXHOJIOTHH; I1P-1 YO-1
TCXHOJIOTUHU (B TOM YHUCIIC | —3HaUEeHHUE U poJib I/IH(i)OpMaI_II/II/I u I/IH(l)OpMaI_II/IOHHBIX TECT CO6CC€I[OB21HI/IC
MH()OPMAMOHHBIE) B TEXHOJIOTHIl B Pa3BUTUU COBPEMEHHOrO OOIIecTBa H
pOQeCCHOHATBLHOM SKOHOMHMYECKHUX  3HAHHM, CHOCOOBI  MPUMEHEHUS
ACATCIIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MIPOMBIIITIEHHOW OMOTEXHOJIOTHH;
—TIOPSAJIOK BBOJA W PEAAKTUPOBAHUS WH(OOpPMAIMU B
CHCTEME aBTOMAaTHU3aluU
Ywmeer I1pP-7 AK3aMEH IO
— MCIIOJIK30BaTh COBPEMEHHBIE METOJIBI U TEXHOJIOTUHU (B OIIOPHBIN BOIIPOCaM
TOM 4YHClIe HMHQOPMAIMOHHBIE) B MPOMBILIUIEHHON KOHCIIEKT 1-21
OMOTEXHOJIOTHH; I1P-4 pedepar
—I0JIb30BaThCd  HPOrpaMMHBIM — oOecriedenneMm s | Y O-3 mokmazn
pereHust TpoecCHOHATBHBIX 3a7a4;
—HCIOJIb30BaTh CEPBUCHI U MH(POPMAIMOHHBIE PECYPCHI
ceTd VIHTepHET B MPOMBIIIIEHHOW OMOTEXHOJIOTHH
Bnaneer I1P-6 JK3aMeEH 110
—COBPEMEHHBIMH METOJIaMU U TEXHOJOTUSIMU (B TOM | TMPAKTUYECKUE BOIIpOCaM
qriciie ”HPOPMAITMOHHBIMH ) B IPOMBIIIITICHHON




—OMOTEXHOIOTHH; 3aJlaHus 1-21
—OCHOBHBIMH METOJaMH, CIOCO0aMH U CpEACTBAMH
NOJyYeHHS, XpaHEHHs, TNepepaboTKu HH(POpPMALNH;
HaBbIKAMU pPAa0OTBHI C KOMIBIOTEPOM KaK CpPEICTBOM
yIpaBlieHus: HHPopMaIuei
OIIK-2 3Haer YO-2 9K3aMeH I10
CIIOCOOHOCTH | —OCHOBHBIC MOHSITHUS, dhopmMyIIBI u 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 cobeceoBaHue
JTUCIUILTUAH B TEOPETUYECKOT0 M IKCIEPUMEHTAIBHOTO UCCIIEIOBAHMUS;
npodeccnoHanbHOM —OHUOTEXHOJIIOTUYECKUE ACTICKTHI, UCIIOJIb3YEMbIC
NS TeIbHOCTH, TPUMEHSATh | BOHOTEXHOJOTHH,
METO]Ibl MATEMaTUYECKOTO | —OOBEKThl OMOTEXHOJIOTMH M MX OMOTEXHOJIOTUYECKHE
aHanu3a u (GYHKITUH, TPUHIIMAITHI KYJIETUBUPOBAHUS KIIETOK;
MOJICIIUPOBAHUS, —CYIIHOCTh METO/IOB MOJICKYJISIPHOU T€HETHKH;
TEOPETHUYECKOTO U —3Tarbl BBIJCICHUS IEJIEBBIX TPOTyKTOB
AKCTIIEPUMEHTAIBHOTO
FICCIIEIOBAHNUS Ymeer I1P-7 9K3aMEH 110
—TIPOBOJUTH JKCIEPUMEHTAIbHbIE HCCIEAOBAHUS U OTOPHBII BOIIpOCam
UCIBITaHUSl 10 3alaHHOM METOAMKE, I0JIb30BaThCA KOHCIIEKT 1-21
MaTeMaTHuecKkol o0paboTkoi skcnepuMeHTanbHbIX | [1P-4 pedepat
JTaHHBIX; VO-3 noxkinan
—TI0JIb30BATHCS S3BIKOM MOJIEKYIISIPHOU OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 JK3aMeEH 110
—METOJaMH U MPUHIIMIIAMUA COBEPIIICHCTBOBAHUS MPaKTUYECKHE BOIIpOCaM
MIPOMBIIIITIEHHOW MUKPOOHOIOTUN ¥ OMOTEXHOIOTHH; 3a/1aHus 1-21
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—OCHOBHBIMH 3aKOHaMU €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B TIPOMBIIUICHHOM MHUKpPOOHOJIOTHH U
OMOTEXHOJIOTMH, METOAAMU MAaTEMaTUYECKOr0 aHaJln3a
u MOZEIINPOBaHUA, TEOPETUYECKOTO u

SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUA

OIIK-3

CIIOCOOHOCTh
HCIOJIb30BaTh 3HAHUS O
COBPEMEHHOM (hr3HYEeCcKOi
KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BEILECTBA JJIs
MOHUMaHHS
OKpY’KaroIllero Mupa u
SIBJICHUH TIPUPOBI

3Haer YO-2 9K3aMeH I10
—KOHIIETIIUY CTPOEHUS BEILECTBA; BOIPOCHI BOIIpOCaM
—OCHOBHBIE HAIIPaBJIEHUsI U TPOOJIEMATUKY COBPEMEHHBIX |  KOJIJIOKBUYyMa 1-21
NPEJCTAaBICHUN POCCUICKUX U 3apyOeKHBIX YUEHBIX O I1P-1 vVO-1
¢u3NyeCcKol KapTUHE MHpa U CTPOCHHUM BEIIECTBA IS TECT cobecenoBaHue
IIOHMMAaHHUS OKPYIKAIOLIEr0 MUPA U SIBJICHUN IIPUPOIBI
Ymeer I1P-7 9K3aMEH 110
—OTJMYaTh HAy4yHOE TIIO3HAHME OT HEHAY4YHOro; OTIOPHBII BOIIpOCaM
MPUMEHSTh 3HaHUS QU3NYECKUX U XUMUYECKHX 3aKOHOB KOHCIIEKT 1-21
JUUISL ONIMUCAHUS €CTECTBEHHOHAYYHOW KapTUHBI MUPA; [TP-4 pedepar
—JaBaTh  TPAKTUYECKYIO  OIIEHKY  COBPEMEHHOMU YO-3 noknan
¢u3nyeckoil kKapTMHE MHpa Ha OCHOBE ONpE/IETICHHBIX
IIOJIOKEHUSAX TEOPUH CTPOEHUS BEIIECTBA
Biageer I1P-6 JK3aM€EH 110
—HaBBbIKAMM aHaJIM3a MPUPOIAHBIX SBJIEHUHN U MIPOLIECCOB C | MPaKTUYECKUE BOIIpOCaM
IIOMOIIBIO IIPEACTABICHUM O €CTECTBEHHOHAYYHOU 3a/1aHUs 1-21

KapTHUHE MUPAa;
—CIIOCOOHOCTBIO HCIIOJIB30BaTh 3HAHHUS O COBPEMEHHOMU
¢usmueckoil  KapTHHE
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIECTBA

Mupa, IPpOCTPAaHCTBCHHO-

JUIsl IOHUMAaHUS OKPY’KarOIIEero MUpa U SIBJIICHUU
MIPUPOJIBI
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[1K-2

CIIOCOOHOCTE K
peanu3aiu u
YIPaBJICHUIO
OMOTEXHOJIOIMYECKUMU
mporeccaMu

3HaeT YO-2 9K3aMEH I10

—OCHOBHBIC TNPHUHIMIBI PETYJIANUH MeTadoiu3Ma U BOIPOCHI BOIIpOCaM
CKOPOCTHM  pOCTa  MHKPOOPTaHHM3MOB,  CHOCOOBI | KOJIOKBHyMa 1-21
KYJIbTUBUPOBAHUSI MUKPOOPTAaHU3MOB, KOJIMYECTBEHHbBIE I1P-1 YO-1
XapaKTepUCTUKU pOCTa KyJIbTYyp, 000pyJdOBaHUE IS TECT cobeceoBaHue
KyJIbTUBUPOBAaHUS  MHUKPOOPTraHU3MOB,  XpaHEHHUE
MUKpPOOPTaHU3MOB;

—OCHOBHBIE 3TaIbl OMOTEXHOJIOTUYECKOTO MPOIIECCa;

—CHocoObl, METOAbl W TMPHUHIUIBI peaJu3aluu U
yIpaBiaeHUs: OMOTEXHOJIOTMYECKUMU MTPOILIECCAMH;

—COBPEMEHHBIC JOCTHMIKEHUS OHOJOTUYECKHX HAayK U
OMOMEIUIIMHCKUX TEXHOJIOTUN

YMmeer I1P-7 3K3aMeEH 110

—PperyianupoBaTh u COBEpPIICHCTBOBATh OTIOPHBII BOIIpOCaM
OMOTEXHOJIOTHYECKUN TIPOIECC C LETbI0 TMOTyYeHUs KOHCIIEKT 1-21
BBICOKOKaYECTBEHHOT'O KOHEYHOTO MPOIYKTa; [TP-4 pedepar

—OCYIIECTBIISATh OMOTEXHOJIOTUYECKUE MPOIIECCHI YO-3 noknan

IIPOM3BOJICTBA U TOJyuY€HUE OMOJOTMYECKH AKTHUBHBIX
BEUIECTB M OTAEIbHBIX KOMIIOHEHTOB MHUKPOOHBIX
KJIETOK;

—MPOBOAUTH BbIieNeHne U ounucTKy BAB u3 6uomaccel u
KYJIbTYypaJIbHOM KHJIKOCTH;

—OCYILECTBIATh MOCTaUHHBIN KOHTPOJIb u
CTaHAapTU3ALUIO MOJTy4aeMbIX MpenapaToB
(ompenenenue aHTUMHUKPOOHOU aKTUBHOCTH

aHTI/I6I/IOTI/IKOB, AKTHUBHOCTH q)epMeHTHI)IX npemnaparos,
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KHU3HECTIOCOOHOCTH MUKPOOPTaHU3MOB);
—obecrneunBarh COOJIOJIEHUE NPAaBUJ MPOMBIIUICHHOM
TUTHEHBI, OXPaHbl OKPYKAIOLIEH CpeJibl, OXPaHbl TPY1a
Y TEXHUKH 0€30MacHOCTH;
—BBIOMpaTh  ONTUMAJbHBIE  YCIOBHA  XPaHCHHS
OMOTEXHOJOTWYECKUX IMpernapaToB M OICHUBATh HUX

Ka4€CTBO B IIPOLUCCCE MTIIUTCIbHOI'O XpaHCHUA

Bnaneer I1P-6 9K3aMeH 110

—METOIaMH yIPaBJISIEMOTO KYJIbTUBUPOBAHMS | MPAKTUYCCKHE BOIPOCaM

MUKpPOOPTraHU3MOB; 3aJlaHus 1-21

—METOJaMH HMMOOMIIN3AIIUN KJIETOK MUKPOOPTaHU3MOB;

—TEXHOJIOTHEH TIOJIY4YCHUS OHMOJIOTMYECKH aKTUBHBIX

BEIICCTB M OTJACIbHBIX KOMIIOHEHTOB MHKPOOHBIX

KIJIETOK;

—CIIOCOOHOCTBIO K  pealu3alii W YIPaBICHHIO

OMOTEXHOJIOTMYCCKUMHU TIPOIIECCaMK
I1K-3 3Haer YO-2 9K3aMeH 110
TOTOBHOCTE OI€HUBAThH —METOJIbI OIICHKH CPEJCTB W METOAOB IOBBIIICHUS BOTIPOCHI BOIIPOCaM
TEXHUYECKHE CPECTBA U 0€30macHOCTH TEXHUYECKUX Cpe/CTB u KOJJIOKBHYMa 1-21
TEXHOJIOTUH C YUETOM TEXHOJIOTUYECKUX MPOIECCOB; I1P-1 YVO-1
9KOJOTUYECKHUX —CIIOCOOBI  TMPUMEHEHUS TEXHHYECKHX CpPEACTB U TECT cobecemoBaHme

IOCJIEICTBUN NX
HpI/IMeHeHI/IS[

TEXHOJIOTHI ¢ Y4ETOM JKOJOTMYECKHUX MOCIEICTBUN UX
MIPUMEHEHUS;

—METOOJIOTHIO NMPUMEHEHUs] MOHUTOPHUHIa KauyecTBa U
0€30MacCHOCTH TEXHUYECKHX CPEACTB M TEXHOJIOTUH B
MIPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
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Ywmeer [1pP-7 3K3aMEH 110
—MOHUMATh U aHATU3UPOBATh HH(POPMAITHIO IO CIIOCO0aM OTIOPHBII BOIIpOCaM
OIICHKH CPEJICTB U METOOB IOBBIIICHUSI 0€30IaCHOCTH KOHCIIEKT 1-21
TEXHUUYECKUX CPEICTB U TEXHOJIOTHYECKHX MPOIECCOB; [1P-4 pedepar
—MpUMEHATh BBIOpaHHbIE TeXHUYeckue cpenctsa u | YO-3 goxiian
TEXHOJOTHH C YYETOM SKOJOTHYECKHUX MOCIEICTBUN UX
MIPUMEHEHUS;
—TIpPUMEHATh 3HAaHWUS O MOHUTOPHHIE KayecTBa H
0€30MacCHOCTH TEXHHUYECKUX CPEICTB M TEXHOJIOTHH B
MIPOMBINIJICHHONH MUKPOOHOJIOTHU ¥ OMOTEXHOJIOTUHU
Bnaneer [1P-6 3K3aM€EH 10
—HaBBIKAMH OIIEHKHU CPEJICTB W METOJOB TOBBIIICHHS | MPAKTUYECKUE BOIIpOCaM
0e301acHOCTH TEXHUUYECKUX CpEJ/ICTB u 3a1aHus 1-21
TEXHOJOTHYECKHUX MPOIECCOB;
—TpreMaMH TOUCKa W TPUHSATHS PEIICHUU 10 BBIOOPY
TEXHUYECKUX CPEJICTB W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX TTOCIIEICTBUN UX TPUMCHCHHS,
—HaBBIKAMH TPUMCHCHUS MOHHUTOPWHTA KadecTBa W
0€30MaCHOCTH TEXHUYECKHUX CPEJICTB W TEXHOJIOTHH B
MIPOMBINIIICHHONH MUKPOOHOJIOTUU M OMOTEXHOJIOTUH;
—METOJaMH OLEHKH TEXHUUYECKUX CPEICTB U TEXHOJIOTHA
C YYETOM DKOJIOTUYECKUX MOCIEICTBUN UX TPUMEHEHUS
IK-7 3Haer YO-2 9K3aMeH 110
Croco6HOCTH —CTPYKTYpPy  TEXHOJOTHYECKHX  PEIIeHWH ¢  HX BOTIPOCHI BOIIpOCaM
CUCTEMAaTHU3HPOBATh H KOPPEKTHPOBKY TP TPOBEJICHUU IPOMBIIUICHHBIX | KOJUIOKBHyMa 1-21
00001maTh HHPOPMAIIHIO UCIBITAHUN TPOrPECCUBHBIX OMOTEXHOJOTMH U HOBBIX I1P-1 vVO-1
0 MCTIOJIb30BAHUIO BUJIOB OMOTEXHOJIOTUYECKON MPOIYKIIHH C yUETOM TecT co0eceoBaHue
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pECYPCOB MPEAPUATHUS

ONTUMM3ALIMH 3aTPAT U MMOBBILICHHUS Ka4eCTBA
MPOU3BOAUMOM MPOAYKIINH;

—COCTaB IIPOU3BOACTBCHHBIX W HEIIPONU3BOACTBCHHBIX

3arpar NEHCTBYIOIINX u MOJIEPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOU MPOTyKIUH;
—ToKa3aTenu 3¢ HEeKTUBHOCTH TEXHOJOTUYECKHUX

NpPOIIECCOB  TPOU3BOACTBA  OMOTEXHOJIOTHMYECKOU
MPOIYKIINH;

—MeToABl W cpencTBa cOopa, oOpabOTKH, XpaHCHWSI,
rnepegaqyu u HaAKOIUJICHUS uHpOpMaITUU c
UCIIOJIb30BaHUEM 0a30BBIX CHCTEMHBIX IMPOIPAMMHBIX
NPOJYKTOB W TIAKETOB MPHUKIATHBIX MPOrpaMM B

mporecce IPOU3BOJICTBA OMOTEXHOIOTHUECKOM

IIPOLYKIIUH;

—pecypcHoe obecrieueHne OMOTEXHOJIOTHYECKOTO

MIPOU3BOJICTBA

Ywmeer I1pP-7 AK3aMEH IO
—TIPUMEHSTH METOTUKH pacuera TEXHHKO- OTIOPHBIH BOIIPOCaM
SKOHOMUYECKOU 3¢ hEeKTUBHOCTH MIPOU3BOJICTBA KOHCIIEKT 1-21
OMOTEXHONOTMYECKON  mponaykiuu  npu  Beibope | [IP-4 pedepar

ONTUMANBPHBIX TEXHHYECKUX U OpraHu3anuoHHbIX |  YO-3 moxnan

peLeHnit

—HCNOJb30BaTh TEXHOJOTMH  cOopa, pa3MelleHus,
XpaHEeHUs, HaKOTUICHUsI, TIPeo0pa3oBaHus U Tepeaadn
JaHHBIX B HpO(1)eCCI/IOHaJ'II)HO-OpI/IeHTI/IPOBaHHBIX
MH(OPMALIMOHHBIX cUcTEMAaxX IIPOU3BOJCTBA
OMOTEXHOJIOTHYECKOH MPOTyKIIUU
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Bianeer

—odopmiieHneM  U3MEHEHUH B  TEXHUYECKOW W
TEXHOJOTUYECKON JOKYMEHTAIlUU TPU KOPPEKTHPOBKE
TEXHOJOTMYECKHX TMPOLIECCOB, CUCTEM YIPaBIICHUS
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIUH;
—TOJArOTOBKOM  NPEUIOKEHHH 1O  TOBBIIICHUIO
s pexTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOJYKINHU, HAIpPaBICHHBIX
Ha palMOHAIBHOE WCIIOJIB30BAaHHE M COKpPAIICHHE
pacxoioB CBIPBS, MaTepHaJIoB, CHUKCHHE
TPYJOEMKOCTH MTPOU3BOJICTBA MPOIYKIIHH, ITOBHIIICHUE
MIPOU3BOIUTENILHOCTH TPY/Ia, SKOHOMHOE PAcX0/I0BaHUE
DHEPropecypcoB  Ha  OPEOUPUSITUH,  BHEAPEHUE
0€30TXOMHBIX W MAJOOTXOJIHBIX  TEXHOJOTHM
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKITUN

I1P-6
HPaKTHYECKHE
3a7aHus

9K3aMEH 110
BOIIPOCaM
1-21

I1K-9

BJIaJICHHE OCHOBHBLIMU
MEeTOJaMH U TIprueMaMu
MPOBEACHUS
AKCIEPUMEHTAIbHBIX
HCCIIEIOBAHUI B CBOCH
npodeccnoHanbHOM
obmactu

3HaeT

—OCHOBHBIC HAIPABJICHUS PA3BUTHS OWOTCXHOJIOTUU H
COBPEMEHHBIC JIOCTMDKCHUS OWOJIOTHYECKUX HAyK |
OMOMEIUIIMHCKUX TEXHOJIOTHH;

—TpaAUIIIOHHbIE MUKpPOOHBIE TEXHOJOTHMH U OCHOBHBIE
ATanbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
AKTUBHBIX BEIIIECTB;

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

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMeH 110
BOTIPOCaM
1-21
VO-1
cobecegoBaHKE

Ywmeer
—TpPUMEHSATH QyHIaMEHTAIbHBIE TEOPETUUESCKUE 3HAHUS

I1P-7
OIIOPHBII

9K3aMCH I10
BOIIpocaM
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JUISL  pelIeHHUs MPaKTHUYECKUX 3agady B 00JacTu KOHCIIEKT 1-21
MUKPOOHOI OMOTEXHOJIOTHU u npoBoauth | [IP-4 pedepar
HcCIe0BaHus o COBEPILIEHCTBOBAHUIO YO-3 noknan
OMOTEXHOJIOTHYECKOT0 MpoIlecca;
—MpPOBOJIUTH  AKCIEPUMEHTAIbHBIE HCCIEIOBaHUS B
MIPOMBIIIIICHHONH MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Brnaneer I1P-6 9K3aMeH 110
—croco0aMy  TIOJY4YeHHUsT  MPOAYLEHTOB  TOJIE3HBIX | TMPAKTUUYECKUE BOIIpOCam
BEIIECTB, H3YYCHHUS HX (PUIUOIOT0-OMOXUMHUUECKUX 3a/1aHus 1-21
XapaKTEPUCTHK
—OCHOBHBIMH METOJIaMU M TpUEMaMH TMPOBEACHUS
HKCIIEPUMEHTAJIbHBIX HCCIEI0BAaHUN B MPOMBIIUICHHON
MUKpPOOUOJIOTUU U OUOTEXHOJIOTUH;
—HaBBIKAMH TUTAHUPOBAHHUS u BBITIOJTHEHUS
AKCIIEPUMEHTAJIBHBIX 3a/1ad 10 TOJYYEHHUIO IEJIEBbIX
MPOAYKTOB, U3yYEHUIO 3aKOHOMEPHOCTEN U YCIOBUM HX
OMocuHTe3a, ONTUMHU3ALMU OHomporecca
IK-17 3Haer YO-2 9K3aMeH 110
CIOCOOHOCTH —OCHOBBI MIPOMBILITIEHHOM MUKPOOHOIIOTUH u BOIIPOCHI BOIIpOCam
pa3pabaTbiBaTh OCHOBHbBIE OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JIEKAIINX B OCHOBE |  KOJIJIOKBUYyMa 1-21
ATaIbl TEXHOJOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH; I1P-1 YO-1
OMOTEXHOJIOTHYECKOTO —IeUCTBYIOIINE OMOTEXHOIOTHYECKHE TIPOU3BOCTBA, X TeCT co0eceoBaHue
mporecca TEXHUUYECKOE OCHAIIIEHHE, pa3MenieHue

TEXHOJOTMYECKOro 000py0BaHNUS;
—OCHOBHBIE€ JTallbl MPOMBIIIJIEHHOTO IPOU3BOJACTBA U
YIPaBICHUE  OCHOBHBIX  CTaauid  JEHCTBYIOIIMX
OMOTEXHOJIOTMYECKUX MMPOU3BOJICTB;

—TCXHOJIOTHUU MMPOU3BOACTBA U OpraHU3allun
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MPOM3BOCTBEHHBIX U TEXHOJIIOTHUECKHUX MPOIIECCOB
OMOTEXHOJIOTHYECKON TPOTYKIHH

Ymeer [1P-7 9K3aMeH I10
—BECTU  OCHOBHBIE  TEXHOJIOTMYECKHE  IPOLECCHI OMOPHBII BOIIpOCaM
MIPOM3BOJICTBA OMOTEXHOJIOTMYECKON MPOIYKITUH; KOHCIICKT 1-21
—pa3pabaTbIiBaTh OCHOBHBIE ATanbl OnorexHomgorudyeckoro | IIP-4 pedepar
Ipolecca ¢ MOMOUIbI0 ONTUMAJIBHBIX M paluoHalbHbIX | YO-3 noknan
TEXHOJIOTHYECKUX CXEM;
—TIPUMEHSATh OMOTEXHOJIOTHH C MCIOIH30BAHUEM TCHHO-
WH)KEHEPHBIX MPOAYLIEHTOB - MHUKPOOPTaHU3MOB,
KJIETOK PACTUTEIBHOTO U JKUBOTHOT'O IPOUCXOXKICHHUS;
—MIpPUMEHATh [POTPECCUBHBIE METOABl Moadopa U
AKCIUTyaTallil TEXHOJIOTUYECKOro 000pYyIOBaHUS IMPHU
MIPOU3BOJICTBE OUOTEXHOIOTUYECKOM MPOTYyKIIUU
Bnaneer I1P-6 9K3aMeH 110
—METOJlaMH ¥ TPUHIUIIAMH Pa3padOTKH OCHOBHBIX | TPAKTHUYECKUE BOIIpOCaM
ATANoOB OMOTEXHOJIOTHYECKOTO MPOIECcCa; 3a/IaHus 1-21
—METOJlaMH U  TPUHIUIIAMH  Pa3padOTKU  TUIAHOB
pa3MerieHust 000pyI0BaHUS, TEXHUYECKOTO OCHAIIIEHUS
U OpraHu3aiuu pabodymx MeCT B paMKaxX MPUHATON Ha
MpeANPUITHI TEXHOJIOTHH MIPOU3BOJICTBA
OMOTEXHOJOTMYECKOM MPOTyKIIUU
IMoxyuenue OK-5 3Haer YO-2 9K3aMEeH I10
OMOJIOTHYECKH CIIOCOOHOCTH — COBPEMEHHBIE METOABl M TEXHOJIOTHH (B TOM YHCIIE BOITPOCHI BOIIpOoCaM
AKTHBHBIX B€IIECTB | MCII0JIbB30BAaTh I/IH(bOpMaHI/IOHHBIe) Pa3BUTHs HOBBIX HanpaBJ'[eHHf/'I B KOJUIOKBHUYMa 22-37
H OTAEJIbHBIX COBPEMEHHBIE METO/IBI U MTPOMBIIIJICHHOW OMOTEXHOJIOTHH, ITP-1 VO-1
KOMIIOHEHTOB TEXHOJIOTHUH (B TOM YHUCJIC —3HA4YE€HUE U POJIb I/IH(i)OpMaHI/II/I u I/IH(ZbOpMaI_[I/IOHHBIX TECT CO6CCCI[0B3HI/IC
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MHMKPOOHBIX
KJIETOK

nH(pOPMAaLMOHHBIE) B

TEXHOJIOTMIl B pa3BUTHM COBPEMEHHOro oOIIecTBa U

npogeccuoHaTbHON HSKOHOMHYECKMX  3HaHUH, CHOCOOBI  MPUMEHEHHS
JeSATeIbHOCTH MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
IIPOMBIIIICHHON OMOTEXHOJIOTUH;
—MOpPAJOK BBOAA U pENAKTUPOBaHMUsS HHPOpPMALUU B
cUCTEeME aBTOMaTU3aLUuN
Ymeer I1P-7 9K3aMEH 110
— MICTIOJIB30BaTh COBPEMEHHBIE METOJIBI U TEXHOJOTHH (B OIIOPHBIN BOIPOCaM
TOM uuciae UH(GOPMALHMOHHBIE) B IPOMBIILIEHHOM KOHCIIEKT 22-37
OMOTEXHOJIOTHH; [1P-4 pedepar
—I0JIb30BaThCd  HpOrpaMMHBIM  oOecrieuenneMm s | Y O-3 nokmazn
pereHust mpoecCHOHaIbHBIX 3a/1a4;
—HCII0JIb30BaTh CEPBUCHI U HMH(OPMALIMOHHBIE PECYPCHI
ceTd VIHTepHET B IPOMBIIIIIEHHOW OMOTEXHOJIOTHH
Brnaneer I1P-6 9K3aMeH 110
—COBPEMEHHBIMH METOJIaMU ¥ TEXHOJOTHUSMH (B TOM | TPAKTHYECKHUE BOTIpOCaM
yuciae  MHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 22-37
OMOTEXHOJIOTUH,
—OCHOBHBIMH METOJIaMH, CIIOCOOaMH M CpeACTBaMHU
NOJyYeHUs, XpaHEHHs, TNepepaboTKu HHpopMaluy;
HaBBIKAMH PA0OTBI C KOMITBIOTEPOM KaK CpEICTBOM
yIpaBieHus: HTHPopMaIei
OIIK-2 3HaeT YO-2 9K3aMEH 110
CIOCOOHOCTh U | — OCHOBHBbIE  TIOHATHS,  (QOpPMyJIBI M 3aKOHBI BOTIPOCHI BOIIpOCaM
TOTOBHOCTb HCIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JUCLUTUIAH B | KOJJIOKBHyMa 22-37
OCHOBHEIE 3aKOHBI | TMpodecCHOHANbHOM JEeATEIbHOCTH, METOJbI I1P-1 YO-1
€CTECTBEHHOHAYYHbIX MaTeMaTHYeCKOro  aHalM3a W MOJCIMPOBAHMS, TeCT cobecesioBaHUE

NUCLUILINH B

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

—HUCCIICIOBAHUS;
—OHMOTEXHOJIIOTUYECKUE ACTIEKTHI, UCTIOIh3yEeMbIC B
OMOTEXHOJIOTUH;

aHanu3a u —00BEKTHl OHMOTEXHOJOIMH M HX OHOTEXHOJIOTHMYECKHE
MOJCIIUPOBAHUS, (GYHKIHMH, TPUHITUIIBI KYyJIbTUBUPOBAHMS KIIETOK;
TEOPETHYECKOTO U —CYIIIHOCTh METOJIOB MOJICKYJISIPHOU T€HETHKH,
AKCIICPUMEHTAIBHOTO —D3Tarlbl BBIJEJICHUS [[EIEeBBIX MPOTYKTOB.
HUCCIICIOBAHUS Ymeer I1P-7 9K3aMEH 110
—TPOBOJIUTH  JKCIICPUMEHTAILHBIC HCCICAOBAHUS H OTIOPHBIT BOIIPOCaM
HWCHOBITAHUSA 110 3aJaHHOH METOJHKE, I10JIb30BaThCs KOHCIIEKT 22-37
MaTreMaThuyeckol o0paboTKoi skcnepuMeHTanbHBIX | [1P-4 pedepar
JAHHBIX; VYO-3 moxkian
—TIOJIb30BAThCS S3bIKOM MOJIEKYJISIPHONH OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 9K3aMeH 110
—MeTOJaMH W  TMPUHIUIAMH  COBEPIICHCTBOBAHMS | IMPAKTUYSCKUE BOIIPOCaM
MPOMBINIIICHHONH MUKPOOHOJIOTUU M OMOTEXHOJIOTHUH; 3amanus 22-37
—OCHOBHBIMH 3aKOHAMH €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH B TPOMBIIIJICHHOW MUKpPOOHUOJIOTHHA U
OMOTEXHOJIOTHH, METOJAaMU MaTEMaTHYECKOI'0 aHalIn3a
u MOJIeTTUPOBAHUS, TEOPETUIECKOTO u
HKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS
OIIK-3 3Haer VO-2 9K3aMeH I10
CITOCOOHOCTH —KOHIICTIIIHA CTPOSHUS BEIIEeCTBA; BOTIPOCHI BOIIpOCaM
WCIONb30BaTh 3HAHMUS © | —OCHOBHBIC HAMPABJICHUS U MPOOIEMATUKY COBPEMEHHBIX KOJUTOKBHyMa 22-37
COBpeMeHHOI (hH3HIECKOit HpC}ICTaBJ'IevHI/Iﬁ POCCHUHCKUX U 3apyOE’KHBIX YUYEHBIX O IIP-1 VO-1
KApTHEE MEDE, (bu3MYECKON KapTHUHE MUpa U CTPOCHHUH BELLECTBA VIS Tect cobecenoBanme
MMOHMMAaHHUS OKPYIKAIOIIET0 MUPA M SIBIICHUH TIPUPOTBI
MIPOCTPAHCTBEHHO-

123




BPEMEHHBIX Ywmeer I1P-7 9K3aMEH 110
3aKOHOMEPHOCTSIX, —OTJIMYaTh HAyYHOE TIO3HAHHE OT HEHAY4YHOrO; OTIOPHBI BOIIPOCaM
CTPOCHHH BEILECTBA IS MPUMEHSTh 3HaHUS GU3NICCKUX U XUMUYCCKUX 3aKOHOB KOHCIIEKT 22-37
TOHNMAHMS ZULSL OMHCAHHS CCTECTBCHHOHAY THOH KapTHHBI MHPa; TTP-4 pedepar
OKPYKAIOIIEro MUPa 1 —J1aBaTh MPaKTHCCKYO OIICHKY COBPEMEHHOM VO-3 noxan
N (bU3MYECKON KapTUHE MHUpa HAa OCHOBE ONPECICHHBIX
SIBJICHUH TIPHPOZIBI MOJIOXKCHHUSIX TCOPHH CTPOCHUS BEIIECTBA
Bnaneer I1P-6 SK3aMeH II0
—HaBBIKAMH aHAJIM3a MPUPOIHBIX SIBJICHUN U MPOIIECCOB C | MPAKTUYECKUE BOIIPOCaM
MOMOIIIBI0  TIPEJICTABICHUH O €CTECTBEHHOHAYYHOU 3a1anms 22.37
KapTUHE MHPA;
—CIMOCOOHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOM
GuU3MYECKOW  KapTUHE  MHpa, MPOCTPAHCTBEHHO-
BPEMCHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BEIIECTBA JIJIS
MOHMMAHHUS OKPYIKAIONIET0 MUPA ¥ SIBJICHUW TIPUPOTBI
[1K-2 3HaeT VO-2 9K3aMeH 110
CIIOCOOHOCTD —OCHOBHBIC TPUHIUIBI PETYJSIAA METa0OM3Ma H BOTIPOCHI BOIIpOCaM
peanu3anuu CKOPOCTH  poCTa  MHKPOOPTaHH3MOB,  CHOCOOBI KOJTOKBHyMa 22-37
YIIpaBIIEHHIO KyJIbTHBHPOBAHUSI MUKPOOPTaHU3MOB, KOJIMYECTBCHHBIC TIP-1 vVO-1
OMOTEXHOJIOTHUECKUMU XapaKTEPUCTUKH POCTA KyNbTyp, 0GopynoBaHhe A TECT cobecegoBaHKE
KyJIbTHBHPOBAHUS MHUKPOOPTaHU3MOB, XpaHeHUe
Tiporieccamu MUKPOOPTaHHU3MOB;
—OCHOBHBIE ATAITbl OMOTEXHOJIOTHYECKOTO MPOIIECCa;
—crmocoObl, METOAbl W TPUHIUIB peanu3alud |
yIpaBlIeHUs] OMOTEXHOJIOTHISCKUMU TIPOIECCAMH;
—COBpPEMEHHBIC JOCTHKEHUS OMOJOTUYECKHX HayK H
OMOMETUIIMHCKIUX TEXHOJIOTHUH
YMmeer I1P-7 9K3aMeH 10
—PperyaupoBaTh 51 COBEpIIICHCTBOBATh OTIOPHBIN BOIIpOCaM

OMOTEXHOJIOTHYECKUI MponecC € NCJIbI0 MOJTYYCHHUA
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—BBICOKOKa4ECTBEHHOI'0 KOHEUYHOT'O MPOIYKTa;

—OCYLIECTBIIATh OMOTEXHOJIOIMUECKUE IIPOLIECCHI
IIPOU3BOJICTBA U IOJYyUYEHUE OMOJIOIMYECKH AKTHBHBIX
BEIIECTB M OTIEJIBHBIX KOMIIOHEHTOB MHUKPOOHBIX
KJIETOK;

—MPOBOAUTH BblieNeHne U ouucTKy BAB u3 6uomaccel u
KYJIbTYyPaJIbHOH KUJIKOCTH;

—OCYLIECTBIIATh MOCTaAUHHBIN
CTaH/IapTU3ALUIO HOJTy4aeMBbIX IpernapaToB
(onpenenenue aHTUMUKPOOHOM aKTUBHOCTH
AHTHOMOTUKOB, aKTHBHOCTH (DEPMEHTHBIX IMPENapaTos,
KHU3HECTIOCOOHOCTH MUKPOOPIaHU3MOB);

—o0ecrneunBarh COOJIIOICHUE NPAaBUJ MPOMBIIUICHHOM
TMTHEHbI, OXPaHbl OKPY’KaloIIel Cpesibl, OXpaHbl Tpyaa
1 TEXHUKHU 0€30MacHOCTH,

—BBIOMpATH ONTUMAJIbHbIE  YCJOBUSA  XpaHEHHUs
OMOTEXHOJIOTMYECKUX IIPENnapaToB M OLIEHUBAaTh HX
KaueCTBO B ITPOLIECCE JIUTENBHOIO XpPaHEHUS

KOHTPOJIb u

KOHCIIEKT
[1P-4 pedepar
VO-3 ngoxian

22-37

Bnaneer

—METOoIaMH YIPaBIAEMOrO
MUKPOOPTaHU3MOB;
—METOJaMU I/IMM06I/IJ'II/I3aIII/II/I KJICTOK MUKPOOPTraHN3MOB;
—TEXHOJIOTUEH TIOJNy4eHUsT OWOJIOTUYECKH aKTHUBHBIX
BCIICCTB MU OTACIBHBIX KOMIIOHCHTOB MI/IKp06HI)IX
KJIETOK;

—CHOCOOHOCTBIO K  pealu3alud |
OMOTEXHOJIOTMYECKUMHU TPOIECCAMH

KYJIbTUBHPOBAHUS

YIPaBICHUIO

I1P-6
MIPAaKTHYECKUE
3alaHus

9K3aMEH 10
BOIIPOCaM
22-37

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUEC CpCACTBA U

TCXHOJIOTNHU C

OKOJOTHYCCKHUX

y4EeTOM

3HaeT

—METOJIbl OIIEHKH CpEACTB U METOAOB MOBBIIICHUS
0e30macHOCTH TEXHUYECKUX CPEICTB u
TEXHOJIOTUYECKUX MPOLIECCOB;

—CII0COOBI NPUMCHCHUS TEXHUYCCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJJIOKBUyMa
I1P-1
TECT

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

—TEXHOJIOTUM C YYETOM 3KOJIOTMYECKUX MMOCIEACTBUI X
MIPUMEHEHUS,

—METOJIOJIOTHI0 TMPUMEHEHUsT MOHUTOPHHTA KadecTBa U
0€30IaCHOCTH TEXHHYECKUX CPEICTB UM TEXHOJIOTHHA B
POMBIIIICHHONH MUKPOOHOJIOTHH U OMOTEXHOJIOTUU

VYmMmeer

—MOHUMATh U AaHAJIU3UPOBATh HMH(DOPMALUIO 110 crioco0am
OLICHKHU CPE/ICTB U METO/I0B IOBBIIIEHUS O€30aCHOCTH
TEXHUYECKUX CPEJICTB U TEXHOJOTUUECKUX MTPOLIECCOB;

—IpPUMEHATh BBIOPAHHbIE TEXHUYECKUE CpPEJICTBA U
TEXHOJIOTUH C YYETOM 3KOJIOI'MYECKHX MOCIEACTBUN UX
PUMEHEHHUS;

—NPUMEHATh 3HAaHUA O MOHUTOPHHIE KayecTBa U
0€30MaCHOCTH TEXHUYECKHX CPEACTB M TEXHOJIOTUH B
IPOMBIIIICHHONH MUKPOOHOJIOTMH U OMOTEXHOJIOTUU

[1P-7
OTIOPHBIN
KOHCIIEKT

[TP-4 pedepar
YO-3 noxian

9K3aMeH 110
BOIIpOCaM
22-37

Bnaneer

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

—NpreMaMH TOUCKAa U NPUHATUS PEIICHUH MO BBIOOPY
TEXHUYECKUX CpPEACTB U TEXHOJOTHMH ¢ ydeToM
OKOJIOTHYECKHUX HOCJ'IGI[CTBI/II\/II HUX IPUMCHCHUSA

—HaBbIKAMHM NPUMEHEHHs MOHMTOPUHIA KauyecTBa M
0€30MacHOCTH TEXHWYECKHX CPEICTB M TEXHOJIOTUH B
MPOMBIIIJICHHON MUKPOOHOIOrUH U OMOTEXHOJIOTHH;

—METOJaMHU OUCHKH TEXHUYCCKUX CPEACTB U TEXHOJIOTHH
C YYETOM HKOJIOTHUYECKUX MOCIEACTBUI X IPUMEHEHUS

I1P-6
[IPaKTUYECKHUE
3a7aHus

9K3aMeH 110
BOIIpOCaM
22-37

IK-7

Crnioco6HOCTh
CHCTEMAaTH3HPOBATh
00001mate nHpopMaIuIo

u

3HaeT

—CTPYKTYpy  TEXHOJOTMYECKHMX  pEHIeHHH U  HX
KOPPEKTUPOBKY MpHU MPOBEACHUU MNPOMBIILIEHHBIX
I/ICHI)ITaHI/Iﬁ HpOFpeCCI/IBHI)IX 6HOTGXHOJ’IOI‘I/II71 1 HOBBIX

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1

9K3aMEH 10
BOIPOCaM
22-37
YO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAIPUATHUS

BHUJIOB OHMOTEXHOJIOTUYECKON TMPOAYKIUU C YIETOM
ONTUMU3AIIMM  3aTpaT M  TOBBIIICHUS  KayecTBa
MPOU3BOAUMOM MPOAYKIINH;

—COCTaB TMPOM3BOACTBEHHBIX U HEMPOU3BOACTBEHHBIX
3arpar NEHCTBYIOINX " MOJICPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKON MPOTyKIUY;
—TI0Ka3aTesu 3¢ (HEeKTUBHOCTH TEXHOJIOTHUECKHUX
MIPOLIECCOB MIPOU3BOJICTBA OMOTEXHOJIOTMYECKOM
MIPOTYKIIHH,

—MeTONbl U cpeactBa cbopa, oOpaOOTKH, XpaHEHHS,
nepeavan u HAKOTUICHUS uHpOpMaITUU C
UCIOJIb30BaHUEM 0a30BBIX CHUCTEMHBIX MPOTPAMMHBIX
MPOAYKTOB W TAKETOB TPUKIAIHBIX MPOTPaMM B
mporecce IIPOU3BOJICTBA OMOTEXHOIOTHUECKOMN
MIPOTYKIIHH,

—pecypcHoe obecrnieueHue OMOTEXHOJIOTHYECKOTO
TIPOU3BOJICTBA

TECT

cobecenoBanue

YMeer

—TIPUMEHSATh METOAMKH pacyera TEXHHUKO-
YKOHOMUYECKON 3¢ (HeKTUBHOCTU IIPOU3BOACTBA
OMOTEXHOJIOIMYEeCKOH  MPOAYKLUMH HOpU  BbIOOpE
ONTUMAIIBHBIX ~TEXHUYECKUX H  OPraHU3aIlMOHHBIX
peleHnit

—HCNOJb30BaTh TEXHOJOrMM  cOopa, pa3MelleHus,
XpaHEeHHUs, HAKOIUICHUs, MpeoOpa3oBaHUs U Iepeladn
JaHHBIX B NIpo(eCCHOHATIbHO-OPUEHTUPOBAHHBIX
UH(POPMALIMOHHBIX CHUCTEMAX IIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTyKIIUU

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

9K3aMEH I10
BOIIpOCaM
22-37

Bnaneer

—oopMiieHHEM  HM3MEHEHHH B  TEXHUYECKOH W
TEXHOJOTUYECKON JTOKYMEHTAUHUU IIPU KOPPEKTUPOBKE
TEXHOJOTHYECKUX MPOIECCOB, CUCTEM YIPaBICHUS

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
22-37
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MIPOU3BOJICTBA OMOTEXHOIOTUYECKON MPOTyKIUH;
—MOATOTOBKOW  MPEIUIOKEHUH  TI0  TOBBIIICHHIO
3¢ (HEeKTUBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCIIOCOOHOCTH TPOAYKIUHU, HAalpPaBICHHBIX
Ha palUOHAIBHOE HCIIOJIB30BAaHHE M COKpAICHHE
pacxojioB CBIPBS, MaTepHaloB, CHIDKEHHE
TPYJOEMKOCTH MPOU3BOJICTBA MPOIYKIIHH, TOBHIIICHUE
MPOU3BOIUTEIILHOCTH TPY/a, SKOHOMHOE PacXO/I0BaHHE
DHEPropecypcoB  Ha  NPEANPHITHH,  BHEAPEHUE
OC30TXOMHBIX M  MAJOOTXOJHBIX  TEXHOJIOTHM
MIPOU3BOJICTBA OMOTEXHOJIOTHUICCKOM MPOTYKITUU

[1K-9
BJIaJiCHHE OCHOBHBIMH
MerogaMu Hu HpI/IeMaMI/I
IIPOBENECHUSA
BKCHepI/IMeHTaHBHBIX
HCCICNOBAHUM B CBOCH
npodeccnoHanbHOM

oOJactu

3HaeT YO-2 9K3aMEH 110
—OCHOBHBIC HAIPaBJICHUS Pa3BUTHS OMOTEXHOJIOTHH H BOIIPOCHI BOIIpOCaM
COBpPEMEHHBIC JOCTIKECHHSI OMOJIOTHYECKUX HAyK H KOJUTOKBHyMa 22-37
OMOMETUIIMHCKUX TEXHOJIOIUH; TIP-1 vVO-1

—TpaJUIIMOHHbIE MUKPOOHBIE TEXHOJOTUU U OCHOBHBIC
TECT cobecegoBaHue
ATanbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;
—CHocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHMOJIOTHYECKH
aKTHBHBIX BEIIECTB;
—OCHOBHBIE ~ METOJIbl W  TPUEMBl  TMPOBEICHUS
AKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUN B MPOMBILLICHHOU
MUKpPOOHOJIOTUH U OMOTEXHOJIOTUU
YmMmeer I1P-7 9K3aMEH 110
—TpPUMEHATh (QyHIAMEHTAIbHBIE TEOPETUUECKUE 3HAHUS OTIOPHBII BOIIpOCaM
JUISL  pelleHHs] TPaKTUYeCKUX 3afad B  o0JacTu KOHCIIEKT 22-37
MUKpPOOHOM OMOTEXHOJIOTHH u MPOBOTMTE | TP-4 pedhepar
HCCIICA0BAHUS o COBEPILIEHCTBOBAHUIO VO-3 noxnan
OMOTEXHOJIOTHYECKOTO TIPOIeCcca;
—IpPOBOJUTH JIKCIEPUMEHTAJbHBIE HCCIEIOBAaHUSA B

IPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUHU
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Bnaneer

—cnoco0aMy  TOJY4YeHHUsT MPOAYLEHTOB  IOJE3HBIX
BEIIIECTB, H3yYCHUS WX (PU3NO0IOr0-OMOXMMHUIECKUX
XapaKTePUCTUK

—OCHOBHBIMM METOJAaMH M T[pUE€MaMU MPOBEACHUS
AKCHEPUMEHTAIBHBIX UCCIIEIOBAHUN B MPOMBILIJICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;

—HaBBIKAMH IJTAHUPOBAHUS u BBITIOJTHCHUS
SKCIIEPUMEHTAIIBHBIX 3a/1ad 10 MOJYYEHHUIO LEJIEBbIX
MPOAYKTOB, U3YUEHUIO 3aKOHOMEPHOCTEN U YCIOBUM UX
OMOCHHTE3a, ONITUMH3AIIMK OHoIpoIecca

I1P-6
IPaKTHYECKHE
3a7aHus

9K3aMEH 10
BOIIPOCaM
22-37

IIK-17

CIIOCOOHOCTD
pa3palaTbiBaTh OCHOBHbBIC
JTaIlb
OMOTEXHOJIOTHYECKOTO
mporecca

3Haer

—OCHOBBI MIPOMBILIIIEHHOU MUKPOOHOJIOTUN u
OMOTEXHOJIOIMH, 3aKOHOMEPHOCTEM, JIEKaINX B OCHOBE
TEXHOJOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH;

—JIEUCTBYIOLINE OMOTEXHOIOIMYECKUE TIPOU3BOCTBA, UX
TEXHUYECKOE OCHaIILICHHUE, pa3MelleHne
TEXHOJIOTMYECKOro 000pyA0BaHNUS;

—OCHOBHBIE€ 3Talbl IPOMBIIUIEHHOIO IIPOU3BOACTBA HU
YIPaBICHUE  OCHOBHBIX  CTaauid  JEHCTBYIOIIMX
OMOTEXHOJIOIMYECKUX MPOU3BO/ICTB;

—TEXHOJIOTUH IIPOU3BOJCTBA u OpraHu3anuu
MIPOU3BOACTBEHHBIX M TEXHOJIOTMYECKUX IPOLIECCOB
OMOTEXHOJIOTMYECKOH MPOTyKIUU

YO-2
BOIIPOCHI
KOJIJIOKBHYMa
I1P-1
TECT

9K3aMEH I10
BOIIPOCaM
22-37
YO-1
cobecegoBaHKE

YMeer

—BECTHM  OCHOBHBIE  TEXHOJIOIMYECKHE  IPOLIECCHI
MIPOM3BOJICTBA OMOTEXHOIOTUYECKOH MPOTyKIUH;

—pa3pabaTbIBaTh OCHOBHBIE 3TAIbl OMOTEXHOJIOTUYECKOTO
IpolLecca ¢ MOMOUIbI0 ONTHUMAJbHBIX U PalliOHATBHBIX
TEXHOJOTMYECKHUX CXEM;

—TPUMEHSATh OMOTEXHOJIOTHH C UCIIOJIb30BaHUEM T'€HHO-

I1P-7
OIIOPHBII
KOHCTIEKT

I1P-4 pedepar
YO-3 noxian

9K3aMEH I10
BOIIpOCaM
22-37
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WH)KEHEPHBIX IPOAYLEHTOB — MHUKPOOPraHU3MOB,
KJIETOK PAaCTUTEIBHOIO U )KUBOTHOI'O IPOUCXOXKICHMUS;
—IPUMEHATh IPOTPECCUBHBIE METOABI Ioadopa U

HKCIUTyaTallul TEXHOJIOTMYECKOro 00OpylOBaHUS IpHU
IIPOU3BOJICTBE OMOTEXHOJOTNYECKOH MPOTYKIIUI

Bianeer [1P-6 3K3aMEH 110
—METOJlaMH ¥ TPUHIUIAMH Pa3pabOTKH OCHOBHBIX [IPaKTUYECKUE BOIIpOCaM
ATAnoOB OMOTEXHOJIOTMYECKOTO MPOIECcCa; 3aaHus 22-37
—METOJIaMH W  TPUHIUIAMU  Pa3paOdOTKH  IJIAHOB
pa3MenieHusi 000pyTIOBaHUS, TEXHUIECKOTO OCHAIIICHUS
W OpraHu3aluyd pabovMX MECT B paMKax NMPUHATON Ha
PEANPUATHH TEXHOJIOTUH [IPOU3BOJICTBA
OMOTEXHOJIOTHYECKOM MPOTYKITUU
Hcnoan3oBanue OK-5 3HaeT YO-2 9K3aMEH 110
OposKeHMii M APYruX | CIOCOOHOCTD — COBPEMEHHBIE METOAbl M TEXHOJIOTHH (B TOM YHCIIEC BOITPOCHI BOIIpOCaM
IPOoLEeCcCoB HCIIOIL30BaTh WH()OPMAIIMOHHBIC) PAa3BUTHS HOBBIX HAMPABICHUN B KOJUIOKBUYMa 38-45
MeTa00JIu3Ma COBPEMEHHBIE METOABl U MIPOMBIIIUIEHHOW OMOTEXHOJIOTHH; I1P-1 VO-1
TEXHOJIOTUU (B TOM YHUCJIC | —3HaUYEeHUE U poJib I/IH(I)OpMaI_II/II/I u I/IH(I)OpMaI_II/IOHHLIX TECT CO6€C€I[OB&HI/IC
MH(pOPMALMOHHBIE) B TEXHOJIOTHIl B pa3BUTUU COBPEMEHHOTO oOOIIecTBa M
npodeccHoHaIbHOI SKOHOMMYECKHUX 3HaHMM, CHocoObl NpPUMEHEHUS
ACATCIIBHOCTH MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTHH B
MIPOMBIIITIEHHONW OMOTEXHOJIOTHH;
—TOpSAOK BBOJA M peAaKTHUpOBaHHWS HHOpManuu B
CHUCTEME aBTOMATH3ALIUHU
VYmeer I1P-7 SK3aMeEH 110
— WCTIOJIh30BaTh COBPEMEHHBIE METOJBI U TEXHOJIOTUH (B OTIOPHBIN BOIIPOCaM
TOM 4YHCIe HWHPOPMAIIMOHHBIE) B TMPOMBIIUICHHON KOHCIICKT 38-45
OMOTEXHOJIOTUH; [1P-4 pedepar
—TOJb30BATECS  MPOTPAMMHBIM ~ OOECTeUYeHHEeM s YO-3 noknan

peuicHuAd HpO(bCCCI/IOHaHBHBIX 3aaad,
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— MCTIOJIB30BaTh CEPBHUCHI U MH(POPMAIIMOHHBIE PECYPCHI
cetu IHTEepHET B MPOMBIIIJICHHOW OMOTEXHOJIOTHH

Brnaneer I1P-6 9K3aMEH I10
—COBpPEMEHHBIMA METOJIaMU W TEXHOJOTUSMHU (B TOM | MPAKTUYECKUE BOIIPOCaM
yuciae  UHOOPMAIMOHHBIMH) B NPOMBIIUICHHON 3a/laHus 38-45
OMOTEXHOJIOTUH;
—OCHOBHBIMHU METOJaMH, CHOCOO0aMH U CpeACTBAMHU
MOJTyYCHUs, XpaHCHHS, TepepaboTKu WHPOPMAIIIH;
HaBbIKAMU PAa0OTHI C KOMIBIOTEPOM KaK CpPEICTBOM
ynpaBieHus: THpopMarme
OIIK-2 3HaeT YO-2 9K3aMEH I10
CIOCOOHOCTh U | —OCHOBHBIE MOHSTHS, dbopMyibI u 3aKOHBI BOIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX TUCTUTUTAH B | KOJUIOKBHYMa 38-45
OCHOBHBIE 3aKOHBI | MPodecCHuOHATHHOU JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBCHHOHAYYHBIX MaTEeMAaTHYECKOTO  aHajiW3a W MOJICITUPOBAHUS, TECT cobeceoBaHue
TUCTIMTLTAH B | TEOPETHUYECKOTO M SKCIICPUMEHTAITHHOTO UCCIICIOBAHMS;
npodeccnoHanbHOM —OHUOTEXHOJIIOTUYECKUE ACTIEKThI, UCTIOIb3yEeMbIE B
JEeSTeIbHOCTH, PUMEHATh | OMOTEXHOJIOTHH;
METOJIbl MAaTEMATHYECKOTO | —O0BEKThl OMOTEXHOIOTUM U HX OUOTEXHOJIOTUYECKHE
aHanmsa U | (YHKIUH, IPUHIIMIBI KyJTbTHBUPOBAHUS KIIETOK;
MOJIETTUPOBAHUS, —CYIIHOCTh METOJIOB MOJIEKYJIIPHOW T'€HETHKH,
TEOPETUIECKOTO W | —DTaIbl BBIICICHUS IEJIEBBIX MPOJTYKTOB.
AKCHEPUMEHTAIBHOTO Ymeer I1P-7 9K3aMEH 110
UCCIIETOBaHUS —TpPOBOJIUTH  AKCIIEPUMEHTAIBHBIE HCCIEAOBAHUA W OTIOPHBII BOIIpOCaM
UCIIBITAaHUSl 1O 3aJlaHHOM METOAMKE, IMO0JIb30BaThCA KOHCIIEKT 38-45
MaTreMaThdecko o0paboTkoi skcmepuMeHTanbHBIX | [1P-4 pedepar
JIaHHBIX YO-3 noxian

—IOJIB30BaTbCA SA3BIKOM MOJ'ICKy.]'IprHOfI 6I/IOTeXHOHOFI/II/I;

—BBIOMPATHh OMOIOTHYECKUE OOBEKTHI
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Bnaneer I1P-6 9K3aMEH 110
—METOJaMM W TNPUHUUIAMH  COBEPIICHCTBOBAHMS | MPAKTUUYECKUE BOIIpOCaM
MIPOMBIIUICHHOW MUKPOOHOJIOTUU B OMOTEXHOJIOTHH, 3ajanms 38-45
—OCHOBHBIMH 3aKOHAMHU €CTECTBEHHOHAYYHBIX JUCIUILINH
B IPOMBIIIICHHON MHUKPOOHOJIOTUM U OWOTEXHOJIOTHH,
METOJaMi MaT€MaTHYeCKOT0 aHAJIM3a U MOJICTTMPOBAHUS,
TEOPETUUYECKOTO M SKCIIEPUMEHTATILHOTO MCCIICTIOBAHMS
OIIK-3 3Haer YO-2 9K3aMeH 110
CIIOCOOHOCTD —KOHIICTIIIUU CTPOCHHMSI BEIIECTBA,; BOIIPOCHI BOIIpOCaM
HCIIOJB30BaTh 3HAHUA O | “OCHOBHBIC HAIIPABJICHUSA M Hp06JI€MaTI/IKy COBPEMCHHBIX KOJUIOKBUYMa 38-45
COBPEMEHHOIH (hH3HIeCKOii HpeI[CTaBJ'IefII/Iﬁ POCCUHCKUX U 3apyOEKHBIX YUYEHBIX O MP-1 vO-1
KapTHHE — (u3NYEeCKON KapTHMHE MHUpa U CTPOCHHU lsemeCTBa TS TecT cobecenoBatIe
TTOHUMaHUS OKPY KAFOIIET0 MUPA M SBJICHUHA TPUPOIBI
TIpOCTPAHCTBCHHO= Ymeer I1P-7 9K3aMEH 110
BPCMCHHBIX —OTJIMYaTh HAYYHOE TIO3HAHUE OT HEHAYYHOT0; IPUMEHSTh OTIOPHBII BOIIpOCam
3aKOHOMCPHOCTAIX, 3HAaHMS (U3MYECKMX M XUMHYECKMX 3aKOHOB JUIs KOHCIEKT 38-45
CTPOCHHH BCIIECTBA JUIA |  onucaHUs €CTECTBEHHOHAYYHOM KAPTUHBI MUPA; TIP-4 pedepar
MTOHUMAaHUS OKPY>KAIOIIEro | —JaBaTh MPAKTHYECKYIO OI[EHKY COBPEMEHHON (PH3MUYECKOM VO-3 noxnan
Mupa u SABJICHUU MIPUPOIBI KapTUHEC MHpa Ha OCHOBC ONPCACICHHBIX ITOJIOXKCHUAX
TEOPHH CTPOEHHMSI BENIECTBA
Bnaneer I1P-6 9K3aMeH 110
—HaBBbIKAMHU aHAJIM3a MIPUPOJHBIX SIBICHUI U MPOLIECCOB C | MPAKTUYECKUE BOIIpOCaM
MOMOIIBI0  TPEACTABIEHUA O  E€CTECTBEHHOHAYYHOM 3aaHHS 38-45
KapTUHE MHpa;
—CHOCOOHOCTBIO HCIIONIb30BaTh 3HAHHUS O COBPEMEHHOMU
¢busznyeckol ~ KapTMHE  MHpa,  MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA IS
TTOHUMaHUSI OKPYKAFOIIETO MUPA ¥ SBJICHUIA IPUPOIHI
I1K-2 3Haer VO-2 9K3aMeH I10
CITOCOOHOCTH K | —OCHOBHBIE TIPUHIIMITHI PETYJISIIMNA METa00IM3Ma U CKOPOCTH BOITPOCHI BOIIpOCam
peanu3anmu M| PpOCTa MHKPOOPTaHU3MOB, CHOCOOBI KYyJHTUBHPOBAHUS KOJITOKBHyMa 38-45
MHUKPOOPTaHW3MOB,  KOJIMYECTBEHHBIC  XapaKTEPHUCTHKHI
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yIpaBJICHUIO
OUOTEXHOJIOTMYECKUMU
mporeccaMmu

pocta  KyJnbTyp, OOOpyIOBaHHME Uil KyJIbTUBHPOBAHHUS
MHKPOOPTaHU3MOB, XpaHEHUE MUKPOOPTaHU3MOB;
—OCHOBHBIE 3TaITbl OMOTEXHOJIOTMIECKOTO TPOIIECCa;
—CIoCco0bI, METO/IbI M TIPUHIIUIIBI PEaTU3alliy ¥ YIPaBJICHHS
OMOTEXHOJIOTMIESCKIMU MTPOIIECCAMIE;
—COBPEMCHHBIC JIOCTW)KCHUSI OHMOJIOTMYECKMX HAyK W
OUOMEMIIMHCKUX TEXHOJIOTUN

I1P-1
TECT

VO-1
cobeceoBanue

YmMmeer

—PperyaupoBaTh U COBEPIICHCTBOBATH OMOTEXHOIOTHUECKUI
IpoLecC € LENbI0 IOMYyYEHUs] BBICOKOKAYECTBEHHOIO
KOHEYHOT'0 IPOJTYKTa;

—OCYILECTBIISATH OMOTEXHOIOTMIECKHE IIPOLIECCHI
MPOW3BOJICTBA U TONTyYCHHUE OHOJIOTMYECKH AaKTHUBHBIX
BEIIECTB U OT/ICTbHBIX KOMITIOHEHTOB MUKPOOHBIX KIIETOK;

—TPOBOJUTH BbIIENeHnEe U 04ucTky BAB n3 Ouomaccel u
KYJIbTYpaJIbHOM XKUIKOCTH;

—OCYILECTBIIATH MOCTAAUHHBIN KOHTPOJIb U CTaHIAPTH3ALIIO
MOJTy4aeMbIX TpernapaToB (ONpenesieHne aHTUMHKPOOHOM
AKTUBHOCTH aHTUOMOTHMKOB, AaKTHMBHOCTH (DEPMEHTHBIX
NpenapaToB, )KU3HECIOCOOHOCTH MUKPOOPTaHU3MOB);

—o0ecrieunBaTh  COONIOAEHHE TMPaBHI  MPOMBIIIIEHHON
TUTUEHBI, OXPAHbI OKPYKAOIIEH CPeIbl, OXpaHbl TpyJda U
TEXHUKHU O€30MaCHOCTH,

—BBIOHPATH ONTUMAITHHBIE YCITOBUS XpaHEeHUs
OMOTEXHOJIOTUYECKUX —TIpernapaTtoB M OLEHUBAaTh X
KaueCTBO B IPOLIECCE JUTUTEILHOTO XPaHEHUsI

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

—MCTOdaMMH ynpaBJmeMoro Ky.]'II)TI/IBI/IpOBaHI/ISI
MHUKPOOPTaHU3MOB;

—MCTOdaMMU I/IMMO6I/IJ’II/ISaHHI/I KJICTOK MHKpOOpFaHI/ISMOB;

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
38-45
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—TEXHOJIOTUEH TOJyYCHUsS OWOJIOTHYECKH AaKTHBHBIX
BEIIECTB M OTJCIbHBIX KOMIIOHEHTOB MHMKPOOHBIX
KJIETOK;

—CHOCOOHOCTBIO K  peaju3alud |
OMOTEXHOJIOTHYECKUMHU POLIECCAMU

YIPaBICHUIO

I1K-3 3Haer YO-2 9K3aMeH I10
TOTOBHOCTB OLICHMBATh | “METOJIbI OICHKH CPEJCTB W METOAOB IOBBIIICHUS BOIIPOCHI BOIIPOCaM
TEeXHHYECKHE CpeJCcTBa M | OC30IMACHOCTH TEXHUICCKUX CpeICTB U | KOJUIOKBHyMa 38-45
TEXHOJOTUU C  YYETOM TCXHOJIOTHICCKUX MPOHCCCOB, I1P-1 YO-1
SKOIOIHUCCKIX —CIOCOOBI UPUMEHEHHUs  TEXHHHECKHX ~ CPeJICTB 1 et cobecenoBatme
. TEXHOJIOTUH C YYE€TOM 3KOJIOTMYECKHX IMOCIEACTBUN UX
MTOCIICZICTBUI 3] I —
ITPUMCHCHHA —METO/I0JIOTHIO MPUMEHCHHS MOHHTOPHUHIA KauyecTBa W
0€30MMaCHOCTH TEXHUYECKHX CPEJICTB M TCXHOJIOTUW B
POMBIIUICHHONH MUKPOOUOJIOTHH U OMOTEXHOJIOTUU
YMmeer [1P-7 3K3aMEH 110
—MOHUMATh U aHAJTM3UPOBATh HH(POPMAITUIO IO CrIOco0am OTIOPHBIN BOIIPOCaM
OIICHKH CPEJICTB U METOJIOB TIOBBIIIICHUS OC30ITaCHOCTH KOHCIIEKT 38-45
TEXHUYECKHUX CPEJICTB M TEXHOJIOTHYECKUX MPOIIECCOB; TTP-4 pedpepar
—MPUMEHSATh BBIOpAHHBIE TEXHUYECKHE CPENCTBA M |y 3 okan
TEXHOJIOTUHU C YYETOM SKOJOTHMYECKHX MOCIEIACTBUN UX
PUMEHCHHS;
—MPUMCHATh 3HAHUS O MOHUTOPHHIE KadyecTBa U
0€30MMacCHOCTH TEXHUYECKHX CPEJICTB M TEXHOJIOTUU B
POMBITIICHHONH MUKPOOHOJIOTHH U OMOTEXHOJIOTHU
Brnaneer [1P-6 JK3aMEH IO
—HAaBBIKAMH OIICHKH CPEJICTB U METOI0B TIOBBIIICHHSI MPaKTUYECKHE BOIIpOCaM
0e3omacHoOCTH TEXHUUYECKUX CPEICTB u 3a/laHus 38-45

TEXHOJIOTHYCCKUX ITPOUECCCOB;

—HpUCMaMu IIOHMCKAa W IMPUHATUSA pCI_I_ICHI/Iﬁ o BBI60py
TEXHUYCCKHUX CPEACTB H TEXHOJIOTHH C Y4€TOM
JKOJOTMYECKHUX MOCAEACTBUN X IIPUMCHCHUS ;
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—HaBBIKAMH TPUMEHEHHS MOHHMTOPWHIA KauyecTBa W
0€30MacHOCTH TEXHHYECKHX CPEICTB M TEXHOJIOTHH B
MPOMBIIIICHHON MUKPOOHOJIOTHH U OMOTEXHOJIOTUH;

—METO/IaMH OIICHKH TeXHHUYECKUX CPEACTB U TEXHOJIOTHI
C YYE€TOM HKOJIOTHYECKUX MOCIIEACTBUI X IPHUMEHEHUS

IK-7

CnocoOHOCTh
CHCTEMAaTH3HPOBAThH u
0000mares  “HMOPMAIHIO
110 HCIT0JIb30BAHHIO
PECYpPCOB MPEPUATHS

3Haer

—CTPYKTYypy  TEXHOJOTHMYECKHMX  PpEeIIeHuH U  HX
KOPPEKTHPOBKY TPH MPOBEACHUH MPOMBIILICHHBIX
UCTIBITAHUN TPOTPECCUBHBIX OMOTEXHOJIOTHI U HOBBIX
BUZOB OHMOTEXHOJOTMYECKOW TPOIYKIMA C YYETOM
ONTUMU3AIMM  3aTpaT U  I[OBBIIIEHUS  KadecTBa
MPOU3BOAUMOM MTPOAYKIINH;

—COCTaB IPOM3BOJCTBEHHbIX M HEMPOMU3BOJCTBEHHBIX
3arpar JEWCTBYIOIINX " MOJICPHU3UPYEMBIX
IPOU3BOJICTB OMOTEXHOJIIOTMYECKOM MPOIYKLINY;
—TI0Ka3aTesu 3¢ (HEeKTUBHOCTH TEXHOJIOTHUECKHUX
IpOIIECCOB  TPOU3BOJACTBA  OMOTEXHOJOIMUYECKOU
MPOIYKIIUH;

—METOJIbl U CcpeicTBa cOopa, oO0pabOTKM, XpaHEHus,
nepeaadn " HAKOIUICHHs  WH(pOpMAIUU c
UCMOJIb30BaHUEM 0a30BBIX CHCTEMHBIX MPOrPaMMHBIX
NPOAYKTOB W TIAKETOB TPHUKIATHBIX MPOrpaMM B
nporecce IPOM3BOJICTBA OMOTEXHOIOIMYECKOM
MPOIYKIIUHY;
—pecypcHoe
IPOM3BOJICTBA

oOecrieuenue OHMOTEXHOJIOTHYECKOTO

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMeH I10
BOIIPOCaM
38-45
YO-1
cobeceroBaHNE

YMmeer

—TIPUMEHSATH METOIUKH pacuera
HKOHOMUYECKOU 3pPEKTUBHOCTH
OMOTEXHOJIOIMYECKOM
ONTUMAJIBHBIX
peleHnt

TEXHHUKO-
IIPOU3BOJCTBA
NPOAYKIMK  TpH  BbIOOpE
TEXHUYECKUX U  OPTraHMU3aLMOHHBIX

I1P-7
OTIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 noxian

9K3aMCH I10

BOIPOCaM
38-45
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—HCIONb30BaTh  TEXHOJOTMHM cOopa, pa3MelIeHus,
XpaHEHUsI, HAKOIUICHUs, NMPpeoOpa3oBaHus W Tepenadu
JaHHBIX B Npo(hecCHOHAIBbHO-OPUEHTHPOBAHHBIX
UH()OPMAIIMOHHBIX cucTeMax HPOU3BOICTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU

Bnaneer

—odopMiieHHEM  HM3MEHCHHMH B  TEXHUYECKOH W
TEXHOJIOTHYECKOW JTOKYMEHTAIMU TPU KOPPEKTHUPOBKE
TEXHOJOTHYECKHX TMPOIECCOB, CUCTEM YIPaBICHUS
MIPOU3BOJICTBA OMOTEXHOJIOTMYECKON MPOIYKIIUH;

—TOJArOTOBKOM  TPEUIOKEHHH 1O  TOBBIIICHUIO
3¢ (HEeKTHBHOCTH MIPOU3BOJICTBA u
KOHKYPEHTOCIIOCOOHOCTH TMPOAYKLNHU, HampaBICHHBIX
Ha palMOHAJIbHOE MHCIIOJIb30BAHUE M COKpALICHHE
pacxo/ioB CBIPBS, MaTepuasos, CHUKCHHE
TPYIOEMKOCTH MPOU3BOJICTBA MPOAYKIIMH, MTOBBIIICHHUE
MIPOU3BOJUTENBHOCTH TPY/1a, SKOHOMHOE PacX0/I0BaHUE
DSHEPTrOPECYpCOB  HA  MPEANPUSITHH,  BHEAPEHUE
0€30TX0THBIX u MaJOOTXOJHBIX  TEXHOJOTUM
MIPOU3BOJICTBA OMOTEXHOJIOTHUYECKOM MPOTYKITIH

I1P-6
IIPAKTUYECKHE
3aJaHus

OK3aMCH I10
BOIIpoCaM

38-45

I1K-9
BJIAJICHUE OCHOBHBIMH
METOAaMH U  IpUEMaMH
MIPOBEACHUS

OKCIICPUMCHTAJIbHBIX

3Haer

—OCHOBHBIC HAIPaBJICHUS Pa3BUTHUS OMOTEXHOJOTHU U
COBPEMEHHBIE JIOCTHIKEHUs OWONOTUYECKUX HAyK H
OMOMETUIIMHCKUX TEXHOJIOTUIH;

—TpaUIIMOHHbIE MUKpPOOHBIE TEXHOJOTHMH U OCHOBHBIE
STanbl OMOTEXHOJOTUYECKHUX MTPOIIECCOB;

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMeH I10
BOTIPOCaM
38-45
YO-1
cobeceoBaHKE

HCCIIENOBAaHUIIT B CBOEH
npodeccnoHanbHOMI

oOJactu

—CIOCOOBI  OHMOCHHTE3a  OCHOBHBIX  OMOJIOTHMYECKH
AKTHUBHBIX BCIIIECCTB,

—OCHOBHBIE ~ METOABI M  TPHUEMBbI  TPOBEICHUS
BKCHepI/IMeHTaJ'IBHBIX I/ICCJ'ICJIOBaHI/Iﬁ B HpOMBIHIJ'IeHHOﬁ

MUKPOOUOJIOTUN U OMOTEXHOJIOTUU
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YmMmeer I1P-7 3K3aMEH 10
—TPUMEHATh (yHIaMEHTAIILHBIE TEOPETUYCCKUE 3HAHUS OTIOPHBIN BOIIpOCaM
JUIL  pEeIICHWs TMPaKTHUYECKHX 3aga4y B 001acTH KOHCIIEKT 38-45
MUKPOOHOM OMOTEXHOJIOTUHU u NPOBOMMTE | TP-4 pedhepar
HCCIICTOBAaHUS 10 COBEPIICHCTBOBAHUIO VO-3 noxnan
OMOTEXHOJIOTMYECKOTO MPOLIecca;
—TMpPOBOJAUTH  AKCIIEPUMEHTAIbHbIC HCCICIOBAHUS B
MIPOMBINIJICHHONH MUKPOOHOJIOTHU ¥ OMOTEXHOJIOTHHU
Bnageer I1P-6 9K3aMEH 110
—cnoco0aMy  TIOJy4YeHHUsT MPOAYLEHTOB  TOJIE3HBIX | TMPAKTUYECKUE BOIIpOCaM
BEIIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHUYECKHUX 3a7aHus 38-45
XapaKTePUCTUK
—OCHOBHBIMM METOJaMHU M TpUE€MaMu MPOBEACHUS
AKCHEPUMEHTAIBHBIX HCCIIEIOBAHUN B MPOMBIIIJICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;
—HaBBIKAMH IJTAHUPOBAHUS u BBITIOJTHCHUS
OKCIEPUMEHTAIBHBIX 3a7a4 [0 IOJYyYEHUIO LIEJIEBBIX
MPOAYKTOB, U3yUEHUIO 3aKOHOMEPHOCTEHN U YCIOBUM UX
OMoCUHTE3a, ONTUMHU3AIMU OHoIpoIecca
IK-17 3Haer YO-2 9K3aMeH 110
CIIOCOOHOCTH —OCHOBBI MIPOMBIIUIEHHON MHUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCaM
pagpa6aTLIBaTL OCHOBHBIE 6I/IOTCXHOHOFI/H/I, 3aKOHOMepHOCTeﬁ, JIC)KaIIX B OCHOBC KOJUIOKBUyMa 38-45
YTAMEL TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH; TIP-1 VO-1
GHOTEXHOIOIHYECKOrO —IeUCTBYIOIINE OMOTEXHOIOTHYECKHE TIPOU3BOCTBA, X Tect cobece oBaHMe
TEXHHYICCKOE OCHAIIICHHUE, pa3MelieHne
rnporecca

TEXHOJIOTHYECKOTO 000PYI0BAHNUS;
—OCHOBHBIC 3Talbl IPOMBINIJICHHOI'O ITPOMU3BOJICTBA U

YHOpaBJICHUC OCHOBHBIX cTaguit HeﬁCTBYIOHlHX
OMOTEXHOJIOTHYECKHX IMPONU3BOJICTB,
—TEXHOJOTUH IMPONU3BOACTBA u opraHu3alnuunu

MIPOM3BOJICTBEHHBIX M TEXHOJOTMYECKHX IPOLIECCOB
OMOTEXHOJIOIMYECKON MPOAYKIMHU
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Ywmeer [1pP-7 3K3aMEH 110
—BECTM  OCHOBHBIE  TEXHOJIOTMYECKHE  MPOLIECCHI OTIOPHBIN BOIIpOCaM
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIUH; KOHCIIEKT 38-45
—Ppa3pabaTbIBaTh OCHOBHBIE ITAIbI OMOTEXHOJIOTUYECKOTO |  [IP-4 pedepar
Ipolecca ¢ MOMOIIBK ONTUMAIBHBIX U PALMOHAIBHBIX VO-3 noxnan
TEXHOJOTHYECKHUX CXEM;
—TPUMEHATh OMOTEXHOJOTHH C MCIOJIb30BAaHUEM T'€HHO-
WH)KEHEPHBIX MPOAYLEHTOB - MHUKPOOPTaHU3MOB,
KJIETOK PAaCTUTEIBHOTO U JKUBOTHOT'O IIPOUCXOXKICHHUS;
—IpPUMEHATH TMPOTPECCUBHBIE METOJBI Moabopa U
AKCIUTyaTallul TEXHOJIOTUYECKOro 00O0pYIOBaHUS MPHU
MIPOU3BOJICTBE OMOTEXHOJIOTHUYECKOM MPOTYKITII
Bnaneer [1P-6 3K3aM€EH 10
—METOJlaMH ¥ TPUHIUIIAMH Pa3padOTKH OCHOBHBIX | TMPAKTUYECKUE BOIIpOCaM
ATanoB OMOTEXHOJIOTUYECKOT0 MPOLIecca; 3aaHus 38-45
—METOJaMM U  TPUHIUIIAMU  Pa3padOTKU  TUIAHOB
pa3MereHust 000py1I0BaHUS, TEXHUYECKOTO OCHAIIIEHUS
W OpraHu3anuy padodnx MECT B paMKax MPUHATON Ha
MpeANPUITHI TEXHOJIOTHH IIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU
IIponsBoacraa, OK-5 3Haer YO-2 9K3aMEH I10
OCHOBAHHBbIC Ha | CHOCOOHOCTh — COBPEMCHHBIC METOAbI M TEXHOJIOTHH (B TOM 4YHCJIIE BOIIPOCHI BOIIpoCaM
NOJIy4YeHU HCII0JIb30BaTh MH(OpPMAIIMOHHBIE) PA3BUTHS HOBBIX HAIpaBiCHUN B | KOJUIOKBHyMa 46-50
MHUKPOOHOI COBPEMEHHBLIE METOALI M | TPOMBIIUICHHOW OMOTEXHOJIOTHH; I1P-1 YVO-1
omomacchel TEXHOJIOTHUH (B TOM YHCJIE —3Ha4Y€HUE U POJIb I/IH(l)OpMaI_[I/II/I u I/IH(I)OpMaLII/IOHHBIX TECT CO6€C€)IOB3HI/IC

MH(pOPMAaIIMOHHBIE) B
npodeccnoHanbHOMI

ACATCIIBHOCTHU

— T€XHOJIOTUM B Pa3BUTHU COBPEMCHHOI'O O6H_ICCTB8. n

O9KOHOMHYCCKHX 3H3HPII>1, CIIOCOOBI MMPUMCHCHU A

MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
MIPOMBIIIIIICHHOW OMOTEXHOJIOTHH;
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—TOPSIIOK BBOAA M PEHAKTHPOBAaHUS HMHGOpMAIMH B
CUCTEME aBTOMAaTU3ALUU

Ymeer [1P-7 9K3aMeH I10

— MCII0JIB30BaTh COBPEMEHHbBIE METO/Ibl U TEXHOJIOIUHU (B OIIOPHBIN BOIIpOCaM

TOM 4uciie HH(OPMAIMOHHBIE) B IPOMBIIUIEHHON KOHCTICKT 46-50

OMOTEXHOJIOTHH; ITP-4 pedepar

—IIONIb30BaThcs  IPOrpaMMHBIM — obecrieuennem g | Y O-3 noknazn

pereHust mpohecCHOHaIbHBIX 3a/1a4;

—HCII0JIb30BaTh CEPBUCHI U HMH(OPMALIMOHHBIE PECYPCHI

ceTy VIHTepHET B IPOMBIIIIEHHOW OMOTEXHOJIOTHH

Bnaneer [1P-6 3K3aM€EH 10

—COBPEMEHHBIMH METOJlaMU M TEXHOJIOTUAMHU (B TOM | IpaKTHYECKHUE BOIIpOCaM

yuciae  MHOOPMAIMOHHBIMH) B NPOMBIIUICHHON 3a/laHus 46-50

OMOTEXHOJIOTUH;

—OCHOBHBIMH METOJaMH, CHOoco0aMM U CpeACTBAMHU

NOJYyYeHUs, XpaHEHHs, TNepepaboTKu HH(pOpMaLNH;

HaBbIKAaMU pPAa0OTBHl C KOMIIBIOTEPOM KakK CpeICTBOM

yrpaBieHus: HHpopmaruei
OIIK-2 3HaeT YO-2 9K3aMEH 10
CIOCOOHOCTh U | “OCHOBHBIE HOHSITHS, bopmybI U 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JUCLUILINH B | KOJUIOKBHYMa 46-50
OCHOBHEIE 3aKOHBI | TMpodecCHOHANBHOM JEeATEIIbHOCTH, METOJIbI I1P-1 YO-1
€CTECTBEHHOHAYUYHBIX MaTEMaTUYECKOT0  aHaliM3a U MOJEIMPOBaHUS, TECT cobecesioBaHUE
JUCLUILINH B | TEOPETHUYECKOIO U 3KCIIEPUMEHTAILHOTO NCCIIEIOBaHMS;
npodecCuoHATBHON
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ACATCIIbBHOCTH, IIPUMCHSATDH
METOAbI MATEMATHYCCKOT'O

—OHMOTEXHOJIIOTUYECKUE ACTICKTHI, UCTIOIh3yEeMbIC B
OMOTEXHOJIOTUH;

aHanu3a u —00BEKTHl OMOTEXHOJOTMH M HX OHMOTEXHOJOIMYECKHE
MOJCIIUPOBAHUS, (GYHKIHMH, TPUHITUIIBI KYJIbTUBUPOBAHMS KIIETOK;
TEOPETHUYECKOTO U —CYIIIHOCTh METOJIOB MOJICKYJISIPHOU T€HETHKH,
AKCTIIEPUMEHTAIBHOTO —3Tarbl BBIJICICHHS IIEJIEBBIX TTPOYKTOB.
HUCCIIEIOBAHUS Ymeer I1P-7 9K3aMEH 110
—TPOBOJIUTH  JKCIICPUMEHTAILHBIC HCCICAOBAHUS H OTIOPHBIT BOIIPOCaM
HCIBITAHUS 110 3aJaHHOM METOJHUKE, I10JIb30BaThCS KOHCIIEKT 46-50
MaTeMaTHYeCcKol 00paboTkol dKkcrepuMeHTanbHBIX | [1P-4 pedepar
JAHHBIX; VYO-3 moxkian
—T0JIb30BaThCS S3bIKOM MOJIEKYJISIPHONH OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 9K3aMeH 110
—MeToJaMH W  TMPUHIUIAMH  COBEPIICHCTBOBAHMS | TMPAKTUYECKUE BOIIPOCaM
MIPOMBIIIICHHOM MUKPOOHOJIOTHH M OMOTEXHOJIOTUH, 3a7aHus 46-50
—OCHOBHBIMH 3aKOHAMH €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH B TPOMBIIIJICHHOW MUKPOOUOJIOTHHA U
OMOTEXHOJIOTHH, METOJAMU MaTEMaTHYECKOI'0 aHalIn3a
u MOJICTTUPOBAHUS, TEOPETUIECKOTO u
HKCIIEPUMEHTATILHOTO UCCIIETOBAHMS
OIIK-3 3Haer YO-2 9K3aMeH 110
CIIOCOOHOCTH —KOHIICTIIIUHA CTPOCHUS BEIIECTBA; BOTIPOCHI BOIIPOCaM
WCIONb30BAaTh 3HAHMS © | —OCHOBHBIC HAMPABJICHUS U MPOOIEMATUKY COBPEMEHHBIX KOJUTOKBHyMa 46-50
COBpeMeHHOI (hH3HIECKOit HpC}ICTaBJ'IeVHI/Iﬁ POCCHUHCKUX U 3apyOEKHBIX YUYEHBIX O IP-1 vVO-1
KAPTHEE MHDE, bu3MYECKO KapTUHE MUpa M CTPOCHHUU BELLECTBA VIS TecT cobecenoBanme
MTOHMMAaHHUS OKPYIKAIOIIET0 MUPA M SIBIICHUH TIPUPOTBI
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
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3aKOHOMEPHOCTSIX, Ywmeer [1pP-7 3K3aMEH 110
CTPOCHHUHU BEIIEeCTBA JIJIs —OTJIMYaTh HAy4yHOE TI03HAHHWE OT HEHAY4YHOTO; OTIOPHBII BOIIpOCaM
MOHUMAHUS MPUMEHSATH 3HAHUS (PU3NUECKUX U XUMUUYECKHX 3aKOHOB KOHCIIEKT 46-50
OKPYKAIOIIEro MIpa i JUIs1 OTIMCAHUSI €CTECTBEHHOHAYYHOW KapTUHBI MUDA; } TTP-4 pedpepar
SABIEHHH TPEPOIEL —aBaTh HPaKTH1ECKy1O OIICHKY COBPEMEHHOM VO-3 noknax
(bU3MYECKON KapTUHE MHUpa HAa OCHOBE ONPECICHHBIX
MTOJIOXKEHUSX TEOPUU CTPOCHHMSI BEIIECTBA
Bnageer I1P-6 9K3aMEH I10
—HaBBIKAMHM aHAJIN3a MPUPOJIHBIX SBJICHHUH U MTPOIIECCOB C | MPAKTUYCCKUE BOIIpOCaM
MOMOUIBIO TPEJACTABICHUNA O €CTECTBEHHOHAYYHOU 3aaHus 46-50
KapTUHE MUPA;
—CHOCOOHOCTBIO HMCIOJIb30BaTh 3HAHUS O COBPEMEHHOMU
(UBUYECKON KapTUHE MUpa, MIPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUH BEIIECTBA AJIS
MMOHUMAHUS OKPY>KaIOIIEro MUpa M sIBJICHUH PHUPOJIBI
I1K-2 3HaeT YO-2 9K3aMEH I10
CITOCOOHOCTH —OCHOBHBIC TIPHUHIIMIBI PETYJIANNH MeTadoiu3Ma W BOIPOCHI BOIIpOCam
peanu3anuu CKOPOCTH  poCTa  MHKPOOPTaHM3MOB,  CIOCOOBI KOJUTOKBHYMa 46-50
yTIpaBIIeHHIO KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB, KOJTMYECTBEHHBIC MP-1 vVO-1
OMOTEXHOJIOTHYCCKUMU XapakTepUCTUKH POCT KyJLTYp, 000pyaoBaHHE A TECT cobeceroBaHNE
KyJbTUBUPOBAHUS  MHUKPOOPTaHU3MOB, XpaHeHHUe
fiponeccamu MHUKPOOPTaHU3MOB;
—OCHOBHBIE ATaIbl OMOTEXHOJIOTUUECKOTO MPOIIECCa;
—crnocoObl, METOAbl W TPUHIUIBI peaTu3alud |
yIpaBiIeHUs OMOTEXHOJIOTHYECKUMU TTPOIIECCAMH;
—COBpPEMEHHBIC JOCTHKEHUS OMOJOTHYECKHX HayK H
OMOMEIUITMHCKHUX TEXHOJIOTHH
VYmeer I1P-7 9K3aMEH 10
—peryJimpoBaTh u COBEPILIEHCTBOBATH OTOPHBII BOIIpOCaM
OMOTEXHOJIOTHYECKUH TTPOIIECC C TEBIO MOTYUEHUS KOHCIIEKT 46-50
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BBICOKOKAUECTBEHHOT'O KOHEYHOI'O IIPOYKTA;

—OCYLIECTBIIATh OMOTEXHOJIOIMUECKUE IIPOLIECCHI
IPOU3BOJICTBA M TOJIydeHUE OMOJIOTHYECKH aKTHBHBIX
BEIIECTB M OTICJIBHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

—MPOBOAUTH BblieNeHne U ouucTKy BAB u3 6uomaccel u
KYJIbTYyPaJIbHOH KUJIKOCTH;

—OCYLIECTBIIATh MOCTaAUHHBIN
CTaH/IapTU3ALUIO HOJTy4aeMBbIX IpernapaToB
(onpenenenue aHTUMUKPOOHOM aKTUBHOCTH
AHTHOMOTUKOB, aKTUBHOCTH (DEPMEHTHBIX MpPENapaToB,
KHU3HECTIOCOOHOCTH MUKPOOPIaHU3MOB);

—o0ecrneunBarh COOJIIOICHUE NPAaBUJ MPOMBIIUICHHOM
TMTHEHbI, OXPaHbl OKPY’KaloIIel Cpesibl, OXpaHbl Tpyaa
1 TEXHUKHU 0€30MacHOCTH,

—BBIOMpATH ONTUMAJIbHbIE  YCJOBUSA  XpaHEHHUs
OMOTEXHOJIOTMYECKUX IIPEernapaToB M OLIEHMBAaTh UX
KaueCTBO B ITPOLIECCE JIUTENBHOIO XpaHEHHS

KOHTPOJIb u

[1P-4 pedepar
VO-3 ngoxian

Bnaneer

—METOoIaMH YIPaBIAEMOrO
MUKPOOPTaHU3MOB;
—METOJaMU I/IMM06I/IJ'II/I3aIII/II/I KJICTOK MUKPOOPTraHN3MOB;
—TEXHOJIOTUEH TONy4YeHUs OWOJIOTMYECKH aKTHBHBIX
BCIICCTB MW OTACIBHBIX KOMIIOHCHTOB MI/IKpO6HI>IX
KJIETOK;

—CHOCOOHOCTBIO K  pealu3alud |
OMOTEXHOJIOTMYECKUMHU TPOIECCAMH

KYJIbTUBHPOBAHUS

YIPaBICHUIO

I1P-6
MIPaKTUYECKHE
3alaHus

9K3aMEH 10
BOIIPOCaM
46-50

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUEC CpCACTBA U

TCXHOJIOTNHU C

OKOJOTHYCCKHUX

y4EeTOM

3HaeT

—METOJIbl OIIEHKH CpEACTB W METOAOB MOBBIIICHUS
0e30macHOCTH TEXHUYECKUX CPEICTB u
TEXHOJIOTUYECKUX MPOLIECCOB;

—CII0COOBI NPUMCHCHUS TEXHUYCCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJJIOKBUyMa
I1P-1
TECT

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

TEXHOJIOTHI C YYETOM 3KOJIOTUYECKHUX MOCIEACTBUI X
MIPUMEHEHUS,

—METOJIOJIOTHI0 TMPUMEHEHUsT MOHUTOPHHTA KadecTBa U
0€30IaCHOCTH TEXHHYECKUX CPEICTB UM TEXHOJIOTHHA B
POMBIIIICHHONH MUKPOOHOJIOTHH U OMOTEXHOJIOTUU

VYmMmeer

—MOHUMATh U AaHAJIU3UPOBATh HMH(DOPMALUIO 110 crioco0am
OLICHKHU CPE/ICTB U METO/I0B IOBBIIIEHUS O€30aCHOCTH
TEXHUYECKUX CPEJICTB U TEXHOJOTUUECKUX MTPOLIECCOB;

—IpPUMEHATh BBIOPAHHbIE TEXHUYECKUE CpPEJICTBA U
TEXHOJIOTUH C YYETOM 3KOJIOI'MYECKHX MOCIEACTBUN UX
PUMEHEHHUS;

—NPUMEHATh 3HAaHUA O MOHUTOPHHIE KayecTBa M
0€30MaCHOCTH TEXHUYECKHX CPEACTB M TEXHOJIOTUH B
IPOMBIIIICHHONH MUKPOOHOJIOTMH U OMOTEXHOJIOTUU

[1P-7
OTIOPHBIN
KOHCIIEKT

[TP-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
46-50

Bnaneer

—HAaBBIKAMH OIIEHKH CPEJICTB M METOJOB MOBBIIIEHUS
0e301macHOCTH TEXHUYECKUX CPEICTB u
TEXHOJIOTUYECKUX MPOLIECCOB;

—NpreMaMH TOUCKAa U NPUHATUS PEIICHUH MO BBIOOPY
TEXHUYECKUX CpPEACTB U TEXHOJOTHMH ¢ ydeToM
OKOJIOTHYECKHUX HOCJ'IGI[CTBI/II\/II HUX IPUMCHCHUSA

—HaBbIKAMHM NPUMEHEHHs MOHMTOPUHIA KauyecTBa M
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
MPOMBIIIJICHHON MUKPOOHOIOrUH U OMOTEXHOJIOTHH;

—METOJaMHU OUCHKH TEXHUYCCKUX CPEACTB U TEXHOJIOTHH
C YYETOM HKOJIOTHUYECKUX MOCIEACTBUI X IPUMEHEHUS

I1P-6
[IPaKTUYECKHUE
3a7aHus

9K3aMeH 110
BOIIpOCaM
46-50

IK-7

Crnioco6HOCTh
CHCTEMAaTH3HPOBATh
00001mate nHpopMaIuIo

u

3HaeT

—CTPYKTYpy  TEXHOJOTMYECKHMX  pEHIeHHH U  HX
KOPPEKTUPOBKY MpHU MPOBEACHUU MNPOMBIILIEHHBIX
I/ICHI)ITaHI/Iﬁ HpOFpeCCI/IBHI)IX 6HOTGXHOJ’IOI‘I/II71 1 HOBBIX

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1

9K3aMEH 10
BOIPOCaM
46-50
YO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAIPUATHUS

BUJIOB OWOTEXHOJOTUYECKOW MPOAYKIIMH C yYEeTOM
ONTUMM3AIMK  3aTpaT M  TOBBIIICHHS  KayecTBa
MPOU3BOAUMOM MTPOAYKIHNH;

—COCTaB TMPOM3BOACTBEHHBIX U HEMPOU3BOACTBEHHBIX
3arpar NEHCTBYIOINX " MOJICPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKON MPOTyKIUY;
—TI0Ka3aTesu 3¢ (HEeKTUBHOCTH TEXHOJIOTHUECKHUX
MIPOLIECCOB MIPOU3BOJICTBA OMOTEXHOJIOTMYECKOM
MIPOTYKIIHH,

—MeTONbl U cpeactBa cbopa, oOpaOOTKH, XpaHEHHS,
nepeavan u HAKOTUICHUS uHpOpMaITUU C
UCIOJIb30BaHUEM 0a30BBIX CHUCTEMHBIX MPOTPAMMHBIX
MPOAYKTOB W TAKETOB TPUKIAIHBIX MPOTPaMM B
mporecce IIPOU3BOJICTBA OMOTEXHOIOTHUECKOMN
MIPOTYKIIHH,

—pecypcHoe obecrnieueHue OMOTEXHOJIOTHYECKOTO
TIPOU3BOJICTBA

TECT

cobecenoBanue

YMeer

—TIPUMEHSATh METOAMKH pacyera TEXHHUKO-
YKOHOMUYECKON 3¢ (HeKTUBHOCTU IIPOU3BOACTBA
OMOTEXHOJIOIMYEeCKOH  MPOAYKLUMH HOpU  BbIOOpE
ONTUMAIIBHBIX ~TEXHUYECKUX H  OPraHU3aIlMOHHBIX
peleHnit

—HCNOJb30BaTh TEXHOJOrMM  cOopa, pa3MelleHus,
XpaHEeHHUs, HAKOIUICHUs, MpeoOpa3oBaHUs U Iepeladn
JaHHBIX B NIpo(eCCHOHATIbHO-OPUEHTUPOBAHHBIX
UH(POPMALIMOHHBIX CHUCTEMAX IIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTyKIIUU

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

9K3aMeH 110
BOIpOCaM
46-50

Bnaneer

—oopMiieHHEM  HM3MEHEHHH B  TEXHUYECKOH W
TEXHOJOTUYECKON JTOKYMEHTAUHUU IIPU KOPPEKTUPOBKE
TEXHOJOTHYECKUX MPOIECCOB, CUCTEM YIPaBICHUS

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
46-50
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MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUH;
—MOATOTOBKOW  MPEIUIOKEHUH  TI0  TOBBIIICHHIO
3¢ (HEeKTUBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCIIOCOOHOCTH TPOAYKIUHU, HAalpPaBICHHBIX
Ha palUOHAIBHOE HCIIOJIB30BAaHHE M COKpAICHHE
pacxojioB CBIPBS, MaTepHaloB, CHIDKEHHE
TPYJOEMKOCTH MPOU3BOJICTBA MPOIYKIIHH, TOBHIIICHUE
MPOU3BOIUTEIILHOCTH TPY/a, SKOHOMHOE PacXO/I0BaHHE
DHEPropecypcoB  Ha  NPEANPHITHH,  BHEAPEHUE
OC30TXOMHBIX M  MAJOOTXOJHBIX  TEXHOJIOTHM
MIPOU3BOJICTBA OMOTEXHOJIOTHUICCKOM MPOTYKITUU

[1K-9
BJIaJiCHHE OCHOBHBIMH
MerogaMu Hu HpI/IeMaMI/I
IIPOBENECHUSA
BKCHepI/IMeHTaHBHBIX
HCCICNOBAaHUM B CBOCH
npodeccnoHanbHOM

oOJactu

3Haer YO-2 3K3aMEH 110
—OCHOBHBIEC HAIIPaBJIEHUsI Pa3BUTHUS OUMOTEXHOJIOTUH U BOIIPOCHI BOIIpOCaM
COBPEMCHHBIC [OCTH)XCHHSI OHOJIOTMYECKMX HAyK M |  KOIUIOKBHyMa 46-50
OMOMETUIIMHCKUX TeXHOJIOTUH; IP-1 vO-1

—TpaAUIIMOHHbIE MUKpPOOHBIE TEXHOJOIMH U OCHOBHBIE TecT coBecenoBanme
3Tarbl OMOTEXHOJOTHUECKUX MPOLIECCOB;
—crnocoObl  OMOCHMHTE3a  OCHOBHBIX  OMOJOTHMYECKU
AKTHUBHBIX BEIIECTB;
—OCHOBHBIE ~ METOJbl M  TIPUEMBbl  TPOBEACHHUS
HKCIEPUMEHTAIbHBIX MCCIEN0BAHUI B IIPOMBILIUICHHON
MUKpPOOHOJIOTUH U OMOTEXHOJIOTUU
Ymeer I1P-7 9K3aMEH 110
—TPUMEHATh (YyH/IaMEHTAJIbHbIE TEOPETUUYECKUE 3HAHUS OTIOPHBII BOIIpOCaM
JUIs  pelIeHHs MpaKTUYecKHX 3a7ad B 00JacTu KOHCIIEKT 46-50
MUKpPOOHOM OMOTEXHOJIOTHH u MPOBOTMTE | TP-4 pedhepar
MCCIIEJOBAHMUSI 1o COBEPIICHCTBOBAHMIO | vy 3 onan
OMOTEXHOJIOIMYECKOTO MpoIiecca;
—NPOBOJUTh DKCIEPUMEHTAJIBHBIE HCCIEJOBaHMS B
IIPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJOTUHU
Bnaneer I1P-6 9K3aMEH 1O
—CIoco06aMu MOTY4YEHUs MPOTYLIEHTOB MOJE3HBIX IIPAKTUYECKHE BOIIpOCaM
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—BEIIECTB, U3YYCHHUS WX (PUINOJIOTO-OMOXUMHUYECKUX
XapaKTePUCTHK

—OCHOBHBIMH METOJIaMH ¥ MpUEMaMH TMPOBEIACHUS
SKCIIEPUMEHTAIBHBIX MCCICIOBAHUN B MPOMBIILICHHON
MUKPOOHOJIOTUN U OUOTEXHOJIOTUH;

—HaBBIKAMH IUTAHUPOBAHMS u BBITTOJTHEHHS
OKCIIEPUMEHTAIBHBIX 3a/1a4 [0 TOJTYYCHHIO IEIeBBIX
MPOJIYKTOB, U3YUYECHHUIO 3aKOHOMEPHOCTEH U yCIOBUN UX
OMOCUHTE3a, ONTUMHU3AIMN OHoIpoIecca

3aJaHusd

46-50

I1K-17

CIIOCOOHOCTD
pa3pabaTeiBaTh OCHOBHBIC
JTAIIbI
OHMOTEXHOJIOTHYECKOTO
mporecca

3Haer

—OCHOBBI MIPOMBILIIIEHHOM MUKPOOHOJIOTUH u
OMOTEXHOJIOIMH, 3aKOHOMEPHOCTEM, JIEKAIIMX B OCHOBE
TEXHOJOTHYECKHUX MPOIECCOB OMOTEXHOJIOTUH;

—JIeUCTBYIOLINE OMOTEXHOIOIMYECKUE TIPOU3BOCTBA, UX
TEXHUYECKOE OCHaIlICHHE, pa3mMelleHue
TEXHOJOTM4YECKOro 000pyA0BaHNUS;

—OCHOBHBIE€ 3Tallbl IPOMBIIUIEHHOIO IIPOU3BOACTBA H
YIPaBICHUE  OCHOBHBIX  CTaauil  JACHUCTBYIOLIUX
OMOTEXHOJIOIMYECKUX MPOU3BO/ICTB;

—TEXHOJIOTUH IIPOU3BOJCTBA u OpraHu3anuu
MIPOU3BOJACTBEHHBIX M TEXHOJOTMYECKUX IPOLIECCOB
OMOTEXHOJIOTMYECKOM MPOTYKIIUU

YO-2
BOIIPOCHI
KOJJIOKBUYyMa
I1P-1
TECT

9K3aMeH I10
BOIIPOCaM
46-50
YO-1
cobeceroBaHUE

VYmeer

—BECTM  OCHOBHBIE  TEXHOJIOTMYECKHE  MPOLECCHI
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIUH;

—pa3pabaTbiBaTh OCHOBHBIE 3TAIBl OHOTEXHOJIOTHUYECKOTO
rpouecca ¢ MOMOIIBK ONTUMAJIBHBIX U PAllMOHAIBHBIX
TEXHOJOTHYECKHUX CXEM;

—TpPUMEHSATh OMOTEXHOJOTHH C MCMOJIh30BAHUEM T€HHO-
WH)KEHEPHBIX MPOIYIEHTOB — MHKPOOPTaHU3MOB,
KJIETOK PACTUTEIBHOIO U 3KUBOTHOT'O IIPOUCXOXKIACHUS,

I1P-7
OTIOPHBII
KOHCTIEKT

[TP-4 pedepar
VYO-3 noxkinan

9K3aMEH 10
BOIIPOCaM
46-50
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—IpPUMEHATh IPOTPECCUBHBIE METOABI IoadoOpa U
HKCIUTyaTallUl TEXHOJOTHYECKOro 00OpylOBaHUS NIpHU
IIPOU3BOJICTBE OMOTEXHOJOTUYECKOM MPOTyKIIUU

Bnaneer

—METOJlaMH ¥ TPHUHIUIAMH pa3pabOTKH OCHOBHBIX
ATanoB OMOTEXHOJOTMYECKOTO MPOLIECCa;

—METOJaMH ¥  TPUHIMIIAMH  Pa3pabOTKU  IUIAHOB
pa3MerieHust 000pyJOBaHHS, TEXHUYECKOTO OCHAILICHHUS
¥ OpraHu3aluy padovYMX MECT B paMKax MPHHATOW Ha
HpeANPUATHH TEXHOJIOTUH IPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU

I1P-6
IIPAKTUYECKHE
3aJaHus

OK3aMCH I10

BOIIPOCaM
46-50
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IIIkana oueHUBaHUA YPOBHSA C)OPMHUPOBAHHOCTH KOMIIETEHLUMI

Kon n
¢dopmyaupoBka dTanbl (OPMUPOBAHUS KOMIIETEHIIHU Kpurepun IMoka3zaTenu Banabl
KOMIIeTEeHIIUH
OK-5 3HAET —COBpPEMEHHBIE ~ METOAbI M | 3HAHMA  (TOJILKO  OCHOBHOIO | I€MOHCTPHPYET 3HaHus | 61-75
CIIOCOOHOCTh (HOpOFOBLIfI TEXHOJIOTUU (B TOM 4YHUCJIIC MaTepHaJIa)COBpeMeHHLIX COBPCMCHHBIX MCTOOB nu
MCII0JIb30BaTh YPOBEHbB) UH()OPMAIIMOHHBIE) Pa3BUTUS | METOJIOB M TEXHOJOTMH (B TOM | TEXHOJIOTMH (B TOM  4HCIIE
COBPEMEHHBIC HOBBIX HapaBIICHUH B | Uncie MH()OPMANMOHHBIX) | HH(POPMAIIMOHHBIX ) pa3BUTHUA
METO/1bl u MIPOMBIIIUICHHOU pPa3BUTHUSL HOBBIX HAIlPaBJICHUN B | HOBBIX HarpaBJICHUH B
TEXHOJIOTHH (B TOM OMOTEXHOJIOTHH, MPOMBIIIJICHHOW OMOTEXHOJOTUH; | IPOMBIIUIEHHON OMOTEXHOJIOTHH,
qyucie —3Ha4YeHHe M Poib HHPOPMAIUHK | 3HAYCHHUA U PONH MHOOPMAIUU U | 3HAYEHHS U PONH MH(DOPMALUH U
uH(pOpPMaIMOHHBIE) u MHQOPMAIMOHHEIX | MHOOPMAIMOHHBIX TEXHOJIOIUH B | HHPOPMAIMOHHBIX TEXHOJOIUH B
B TEeXHOJIOTUN B pa3BuTHH pPasBUTHUU COBPEMCHHOT'O | pa3BUTHUHN COBPCMCHHOT'O
poeCCHOHAIIBHO COBPEMEHHOro obmiecTBa u | OOIIECTBA M DKOHOMHMYECKHMX | O0HIECTBA U DKOHOMHYECKHX
U NeITeTbHOCTH 3KOHOMHWYECKIX 3HAHWiA, | 3HAHUH, CIOCOOBI NPMMEHEHMS | 3HAHWM, CIOCOOBI IPUMEHEHUS
CIIOCOOBI MIPUMEHEHHUSA I/IH(l)OpMaIII/IOHHO- I/IH(i)OpMaHI/IOHHO-
MH()OPMAIUOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM | KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
KOMMYHHKAIIMOHHBIX B HpOMBIH.IJ'IGHHOﬁ B l'IpOMBII.HJ'IGHHOfI
TEXHOJIOTUU B HpOMI:IH.IJ'IGHHOﬁ 6I/IOT6XHOJ'IOFI/II/I; IopsaJaKa BBOJa 1 6I/IOTCXHOJIOFI/II/I; nopsaaKa BBOJa U
OUOTEXHOJIOTHH, penakTHupoBaHUs HH(OpPMALUU B | peIAKTUPOBaHUS WHGOpMAIUU B
—TIOPAZIOK BBOJIA U | cUCTeMe aBTOMAaTH3alluu CHUCTEME aBTOMAaTHU3aIU
penakTupoBaHus WHMOpMaIUn
B CHCTE€ME aBTOMATU3AIUU
yMeeT —HCIOJb30BATh  COBPEMEHHBIE | YMEHHUE npu pelieHuN | 1eMOHCTpupyer (Ha  ocHoBe | 76-85
(TIpOJIBUHYTHI METOJBI M TEXHOJOIMH (B TOM | HPAKTHYECKMX  BONPOCOB M | 3HAHMN) peuieHune
i) yucie WH(GOPMAIMOHHBIE) B | 32424 HMCHOJL30BAaTh 3HAHUS | NPAKTHYECKMX  BONPOCOB U




IIPOMBILUIEHHON
OMOTEXHOJIOTUH;
—IOJIB30BATECS  TPOTPAMMHBIM
o0Oecrie4eHUeM JUIsl pELICHUS
po(hecCHOHANBHBIX 3a71a4;

OCHOBHOI'O MaTepuaJia

HHCIIOJIb30BATh COBPEMEHHBIC
METOJIbI M TEXHOJOTHMH (B TOM
yucie  WHOOpPMAIMOHHBIC) B

MIPOMBIIICHHOMN

3aJaav HCIIOJIB30BaHUC

COBPCMCHHBIX METOAOB u

TEXHOJIOTMH (B TOM  4ucie
nH()OPMAITMOHHBIX ) B

MIPOMBIIICHHOMN

—HCIIOJB30BaTh  CEPBUCHI U | OMOTEXHOJIOTMM;IONB30BAThCS OMOTEXHOJIOTHH;I0JIb30BaHUE
UHOOPMALMOHHBIE  PECYpChI | IIPOrPaMMHBIM OOECIIEUEHUEM JUIs | IPOrPAMMHBIM 00ECIIEYEHHEM IS
CEeTH WuTepuer B | pelIeHUs po(heCCHOHANIBHBIX | PELLICHUS poheCCHOHATBHBIX
MIPOMBIIIITICHHON 3a/1a4;UCI0JIb30BaTh CEPBUCHl U | 33[a4;UCII0Ib30BAHUE CEPBUCOB U
OMOTEXHOJIOTHH MH(POPMALIMOHHBIE PECYPChI CETH | HH(POPMAIMOHHBIX PECYPCOB CETH
HNHtepHer B npombiuieHHOH | IHTepHET B NIPOMBIIUICHHON
OMOTEXHOJIOTHH OMOTEXHOJIOTHH
BJIAJIEET —COBpPEMEHHBIMH METOJaMU | | IJ1y00KOe M NMPO4YHOe BJIajieHHe | JeMOHCTPHUPYeT HaBbIkH | 86-100
(BBICOKI/If/'I) TEXHOJIOTUSIMHU (B TOM u4ucie | SHAHUAMMH, YMEHUAMMU H | COBPCMCHHBIX METOAOB u
MH(OPMALIOHHBIMH) p | HABBIKAMHCOBPEMEHHEIX TEXHOJNOTUH (B TOM  4Hcie
. METOJIOB M TEXHOJOTMH (B TOM | MH(GOPMALMOHHBIX ) B
MIPOMBIIIITICHHON .
yuciae  MHPOPMALMOHHBIX) B | IPOMBIIIICHHON OMOTEXHOJIOTUH;
OMOTEXHOJIOTHH; o .
MIPOMBIIIJIEHHOW OMOTEXHOJIOTMH; | OCHOBHBIX METOJI0B, CIIOCOOOB U
—OCHOBHBIMA MECTOJIaMH, | oCHOBHBIX METO/OB, CITOCOOOB W | CPENCTB MOJNYUYCHHS, XPaHCHHS,
crocobamu M CPEICTBAMH | cpeJCTB MOJYYEHHUs, XPaHEHHUs, | mepepaboTKu nHpopmanuu;
MIOJIy4EHHS, XpaHeHusl, | IepepaboTKu UH(POPMALIUK; | HABBIKOB PabOThI C KOMIIBIOTEPOM
nepepaGotki  mH(OpMarmy; | HABBIKOB PadOTHI C KOMIIBIOTEPOM | KAK  CPEICTBOM  YIPABICHHS
HABBIKAMI paGoThl c | k4K CPelCTBOM  YNpaBlICHH uH(popMaren
nHpopmanuen
KOMITBIOTEPOM KaK CpEICTBOM
yrpaBiieHus: HHGopMarueit
OIlK-2 3HAET —OCHOBHBIC TOHSATHS, (HOPMYJBI | 3HAHUA  (TOJBKO OCHOBHOIO | IEMOHCTPHUPYET 3HaHus | 61-75
CIIOCOOHOCTh u | (moporoBsIi 51 3aKOHBI | MATEPHAJIA)OCHOBHBIXIIOHATHH, | OCHOBHBIXIOHATUH, GopMylT U
TOTOBHOCTb YPOBEHB) €CTECTBEHHOHAYYHBIX bopmyn u 3aKOHOB | 3AKOHOB ~ €CTECTBEHHOHAYUYHBIX
UCII0JIb30BaTh JTUCLUILINH B | €CTECTBEHHOHAYYHBIX AUCUUIUIMH | IUCHUIUIUH B MPOPECCUOHATBHON
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OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYH
BIX JHCHHUIUIMH B
poeCCHOHATBHO
H  JeATSIBbHOCTH,
MIPUMEHSATH METO/IbI
MaTEMaTHYECKOIO
aHajmu3a H
MOJICTIUPOBAHUS,

TEOPETHYECKOTO |
HKCTIEPUMEHTAIILHO
I'0 HCCIIeN0BaHuUsA

npodeccrnoHaIbHOM
JEATEILHOCTH, METO/IbI
MaTeMaTHYeCKOro aHajln3a |
MOJICIIUPOBAHUS,
TEOPETHUYECKOTO u
AKCTIIEPUMEHTAIBHOTO
HCCIICIOBAHUS,
—OHOTEXHOJIOTHYECKHUE aCIICKThI,
HCIIOJIb3YEMBIC
BOMOTEXHOJIOTHH;

—00BEKTHI OMOTEXHOJIOTUHA U HUX

B npodeccuoHaTBLHON
NeSITebHOCTH, METO/IbI
MaTeMaTu4eckoro aHaiau3a M|

MOACIIUPOBaHUA, TCOPETHIECCKOT'O

n OKCIICPUMEHTAJIBHOT'O
I/ICCJ'IG,HOBaHI/Iﬂ;6I/IOTeXHOJ'IOFI/ILICC
KHX  aCIICKTOB, HCIIOJIb3YCMBbIX

BOMOTEXHOJIOIMH;00HEKTOB
OHMOTEXHOJIOTHH i ux
OMOTEXHOJOTHYECKNX  (DYHKITHIA,

IIPUHIUIIOB KYJIbTUBUPOBAHUA

ACATCIIBHOCTH, METOABI

MAaTEMAaTHYCCKOI'O aHajin3a n
MOACIIUPOBAHUA, TCOPETUICCKOI'O
u SKCIICPUMCHTAJIBHOT'O
I/ICCJ'IG,Z[OBaHI/Iﬂ;6I/IOT€XHOHOFI/I‘ICC

KHUX  acCIICKTOB,

BOMOTEXHOJIOIUN;00bEKTOB

HCIIOJIB3YyEMBIX

OMOTEXHOJIOIHH u 170'¢
OMOTEXHOJOTHYECKUX  (PYHKITHH,
NPUHIUIOB  KYJIbTUBUPOBAHHS

KIJIICTOK;CYIITHOCTH MCTOA0B

OMOTEXHOJIOTMYECKHE KJIETOK;CYILIIHOCTH METOJIOB | MOJIEKYJIIDHOM T'€HETHUKH;3TallOB
¢byHKIHUY, IIPUHLUIIBL | MOJIEKYJIADHOM TI'€HETUKH;ITAIlOB | BBIACIICHUS LICJIEBBIX IIPOLYKTOB
KyJILTUBUPOBAHHUS KIIETOK; BBIICJIEHUS LE€JIEBBIX IPOIYKTOB
—CYUIHOCTH METOI0B
MOJIEKYJIAPHON T€HETUKY;
—OTallbl BBIACIEHUS ILEJIEBBIX
IIPOIYKTOB
yMeeT —IIPOBOJUTH YMeHHne npu pelieHuH | IeMOHCTpUpyeT (Ha  ocHoBe | 76-85
(HpOI[BI/IHYTBI JKCIIEPUMEHTAJIbHBIE NPAKTHYCCKUX BOIIPOCOB 4| 3HaHHﬁ) pemeHue
i) FICCIIeIOBAHMS 1 HCIIBITAHMs TI0 | 33421 HMCHOJIb30BAaTh  3HAHMS | PAKTHYECKUX  BONPOCOB M
9 OCHOBHOTO MaTepuaJa | 3a1a4 npu HPOBEAECHUHU
3aJaHHOU METOJIHKE,
HUIIPOBOJUTH JDKCIIEPUMEHTAIBHBIEC | DKCIIEPUMEHTAIbHBIX
I10JIB30BATHCS o o
HCCIIENOBAHUA U HWCIBITAHUA II0 | HCCIECIOBAHUN U HUCIBITAaHUH II0
MaTeMaTHIeCKOH  00pabOTKOM | 55 pammoit METOMKE, | 3aJaHHOU METOIMKE,
OKCHEPUMEHTAILHBIX TaHHBIX; | [I0JIb30BATbCA  MATEMAaTUYECKOM | JEMOHCTPUPYET BO3MOKHOCTH
—I10JIb30BATHCS A3BIKOM | 0OpabOTKON SKCIIEPUMEHTANIBHBIX | [TOJIb30BATbCA ~ MaTeMaTHYECKON
MOJIEKYISPHOH JAHHBIX;[IOJIb30BaTbCAd  SI3BIKOM | 00pabOTKOM 3KCIEePUMEHTAIBHBIX
GHOTEXHOJIOTHH; MOJIEKYJISIPHOI OMOTEXHOJIOTUH; JAaHHBIX;[IOJB30BATECS  A3BIKOM

MOJIEKYJISIPHON OMOTEXHOJIOTHH;
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—BBIOMpATH Ouosiornvyeckue | BEIOMpPaTh Ouosiornvyeckue | BEIOUpPaTh Ouosoruueckue
00BEKTHI 00BEKTHI 00BEKTHI
BIIAJIEET —ME€TOZlaMM M [PUHIMUIAMH | TJIyGOKOe M MPOYHOe BJaJeHHe | AeMOHCTPHPYeT HaBbiku | 86-100
(BBICOKHI) COBEPIIEHCTBOBAHHS METOZAMM W TPUHIMIAMH | BJIAJEHHs] METOOB M IPUHIUIIOB
IPOMBIILIEHHOM COBEPIIEHCTBOBAHHS COBEPLIEHCTBOBAHUS
MHUKPOGHOJIOTUH ¥ | IPOMBILIJIEHHOW MUKPOOHOJIOTHH | IPOMBIIUIEHHON MHKPOOHOJIOTHH
OMOTEXHOJIOTHH; ¥ OMOTEXHOJOIHH;OCHOBHBIMH | U OMOTEXHOJIOTHH;OCHOBHBIX
—OCHOBHBIMH 3aKOHAMH | 3aKOHAMH  €CTECTBEHHOHAYYHBIX | 3aKOHOB  €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYHBIX JUCHUIIJIMH B HpOMBIHIHeHHOﬁ JUCHUIINIMH B HpOMBIHUIeHHOﬁ
JMCIUIUTHE B TIPOMBIIIICHHO} | MMKPOOHOIOrH] ¥ | MEKPOOHOJIOTHH u
MHKPOGHOIOTHH " OHMOTEXHOJIOTHH, METOJIaMH | OMOTEXHOJIOTHH, METOJIOB
MaTEMAaTHYECKOTO  aHAUM3a M | MATEMATHYECKOrO0  aHaliu3a M|
OHOTEXHONOIMH,  MCTOZIAMH MOJIEIMPOBAHHMS, TEOPETUIECKOTO | MOJIEIUPOBAHHS, TEOPETHIECKOTO
MaTeMaTuiCCKOro aHajimsa Hu |y OKCIIEPUMEHTAILHOIO | SKCIIEPUMEHTAILHOIO
MOJCINPOBAHUAA, HCCIICIOBAHUSA HCCJICJOBAaHUI
TEOPETHYECKOTO u
3KCIIEPUMEHTAIIBHOTO
UCCIIEI0OBAHMS
OIlK-3 3HaET —KOHIIENIUN CTpOCHUA | 3HAHUA (TOJIBKO OCHOBHOIO | IEeMOHCTPHpYeT 3HaHus | 61-75
CIIOCOOHOCTE (oporoBbIit BCIIECTBA, MAaTepHuaJIa)KOHIICTIIINN CTPOCHHS! | KOHIICTIIINH CTPOCHUS
MCII0JIb30BaTh YPOBEHb) —OCHOBHBIC  HANpPABICHWA M | perecTBa;0CHOBHBIX BEIECTBA;0CHOBHBIX
3HaHMA 0 MPOGMEMaTHKy ~ COBPEMEHHBIX | yapmapnenmiin  npoOleMaTHKy | HALDABIEHHH W IPOGIEMATHKY
COBPEMEHHOI NPEACTABICHHH POCCHHCKUX U | coppemeHHBIX — IpeCTABICHMIT | COBPEMEHHBIX  IpeCTAaBIECHHI
(usnueckoi 3apYOSKHBIX  YUCHBIX O | pocepifcknx M 3apyGeKHBIX | POCCHICKHX 1 3apyOesKHBIX
KapTHHE MHUpa, (usntecKoit KapTHHE MHPA W | yyeypix o Qusnueckoll KapTHHE | YUEHBIX O (U3HYECKOH KapTHHE
POCTPAHCTBEHHO- CTpOCHHH  BCHICCTBA A | \iypa w1 cTpoeHMM BEWIECTBA IS | MEPA M CTPOSHHMHM BEIECTBA IS
BPEMEHHBIX HOHMMAHHA OKPYKAIOWICTO | ogpmanus OKPYKAOLIETO0 MUpa | MOHMMAHUS OKPYIKAKOIIET0 MHUpPa
3aKOHOMEPHOCTSIX, MHpa U ABIEHAIH NPUPO/IbL Y ABJIEHHUI TIPUPOIBI Y ABIEHUI TIPUPOIBI
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CTPOCHUU yMeeT —OTJINYATh HAYYHOE IO3HAHUE OT | yMeHUe npu peLieHUH | 1eMOHCTPUPYeT 76-85
BELIECTBA must | (IPOJBUHYTHI HEHAY4YHOT0; OPUMEHATH | IPAKTHYECKUX  BONPOCOB M | YMEHHSIOTINYATh Hay4yHOe
OHMMAHMIS i) 3HAHUS buznuecKux U | 3a]a4  HCHOJIb30BATH 3HAHMS | TO3HAHUE oT HEHAy4HOTO;
OKDYHKAKMETO XUMHYECKHX  3aKOHOB il | OCHOBHOIO MaTepuaJia | IPUMEHITh 3HaHUS (PU3UUECKUX U
. OTHCAHUS HOTJINYATh HAYYHOE MO3HAHUE OT | XUMUYECKHX 3aKOHOB ISt
MHpa M ABJICHHH €CTECTBEHHOHAYYHOW KapTHHbBI | HEHAYYHOT0; MPUMEHSATh 3HAHUS | ONMCAHUS  €CTECTBEHHOHAYYHOMN
HIPUPOJIBI MHUpa; GU3MYECKUX M XMMHYECKHX | KQPTHHBI MHpa; JlaBaTh
—JlaBaTh MPAKTUYECKYIO OIEHKY | 3aKOHOB TUIS OIMMCAHUs | IPAKTUUYECKYIO OILICHKY
COBPEMEHHO ¢u3nuecKoii | CCTCCTBEHHOHAYYHOW  KapTHHBI | COBPEMEHHON buszngecKoit
KapTMHE MEpa Ha OcHoe | MMP&;  JaBaThb  NPAKTHYECKYIO | KAPTMHE — MHpa  HA  OCHOBE
T — OLEHKY COBPEMEHHOM | OTpeIeICHHBIX TIOJIOKEHUSX
¢busznyecKkoil KapTUHE MHpa Ha | TEOPUU CTPOCHUS BEIIECTBA
TEOPHH CTPOCHUS BEIIECTBA OCHOBE OTIPEIETICHHBIX
MOJIOKEHUAX TEOPUU CTPOCHUS
BEIIIECTBA
BIIAJICCT —HaBBIKAMHU aHANIN3a PUPOAHBIX | IIy00KOe M NMPOYHOe BJIajeHHEe | JeMOHCTPHUPYeT HaBbiku | 86-100
(BBICOKHHA) SBJIGHUA W  TIPOIIECCOB  C | 3HAHHUSIMM, YMEHUSIMH U | BJAJeHUSAAHATU30M TPUPOITHBIX
MOMOIIBI0 TIPEACTABICHUN O | HABBIKAMHMAHAIN3a MPUPOJHBIX | SBIEHUHN U TPOIIECCOB C TOMOIIBIO
€CTeCTBEHHOHAYYHOH KapTHHE | SBICHHI M IPOIIECCOB C MOMOIIBIO | IPECTaBICHUN 0
MUDA; peICTaBICHUIA O | €CTeCTBEHHOHAYYHOH  KapTHHE
—CIIOCOOHOCTBIO  MCHOJB30BAThH | ECTECTBEHHOHAYYHOH  KapTHWHE | MHpa;
SHAHUS 0 COBpPEMEHHOI1 | MUPa; 3HAHUSMH 0 COBpPEMEHHOMU
(usmueckoil  kapTHHe Mupa, | ICTIOTB30BATh 3HaHUS 0 Gu3MYeCKO  KapTHHE  MHpa,
P OCTPAHCTECHHO-BPEMEHHBIX COBPEMEHHOM bu3nYecKoil | MpOCTPaHCTBEHHO-BPEMEHHBIX
KapTHHE MHpPA, TPOCTPAHCTBEHHO- | 3aKOHOMEPHOCTSIX, CTPOCHUU
3AKOHOMCPHOCTAX,  CTPOCHMH | prorieHHBIX  3aKOHOMEPHOCTAX, | BEleCTBa TUIS MOHUMAaHHUS
BemecTsa L HOHUMAHUA | crpoernn BEIECTBA JUISL | OKPY’KAIOIIETO MHpa W SBICHHUI
OKPY’KaFOIIero MUPA U SIBIICHUN | IOHUMaHHsl OKPYIXKAIOLIEr0 MHpa | IPUPOIbI
TIPUPOJIBI 1 SIBJICHUH TPUPOIBI
ITK-2 3HAET —OCHOBHbBIE MPUHIUIEI | 3HAHUA  (TOJIBKO  OCHOBHOIO | J€MOHCTPUPYeET 3HaHus | 61-75
CIIOCOOHOCTE K | (moporoBbIit perynsuuu  MeTabonusMa | MaTepHuaJia)OCHOBHBIX OCHOBHBIXITPUHIIMIIOB PETYJIALINU
peanusanyun U | YPOBEHB) CKOpocTH POCTa | yyHunos perysanuu | MeTabonm3Ma M CKOPOCTH pOCTa
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YIPaBICHUIO
OMOTEXHOIOTUYECK
MU TIPOIIeCCaMu

MHUKpPOOPTaHU3MOB,  CIIOCOOBI | META0OIM3Ma U CKOPOCTH POCTa | MUKPOOPTaHU3MOB, croco6oB
KyJIbTHBUPpOBaHHUA MHUKPOOPraHU3MOB, CIOCO0OB | KYJIbTUBUPOBAHUS
MHKPOOPTaHU3MOB, KyJIbTUBHPOBAHUsI MHKPOOPIaHU3MOB,
KOJMHICCTBCHHBIC MHUKPOOPraHU3MOB, KOJIMYECTBEHHBIX XapaKTEPUCTUK
XapaKTEpUCTUKU pocta
KYJBTYp, OGOPY/IOBAHHE JUIS KOJIMYECTBEHHBIX XapaKTEPUCTUK | pOCTa KYJIbTYp, OOOPYIOBaHUS
KyJIbTHBHPOBAHHS pocta KyJnbTyp, OOOpYyAOBaHUS | Ui KyJIbTUBUPOBaHUSA
MUKPOOPraHU3MOB, XpaHEHUE JJIA KYJbTUBUPOBAHHUA | MUKPOOPTaHU3MOB, XpaHCHUA
MUKPOOPraHu3MOB; MUKPOOPraHU3MOB, XpaHEeHUs | MUKPOOPTraHU3MOB;0CHOBHBIX
—OCHOBHEIC STallbl | MPKPOOPTraHU3MOB;O0CHOBHBIX JTaIloB OMOTEXHOJIOIMYECKOTO
OMOTEXHONOrHYECKOTO 3TAallOB  OHOTEXHONOTMYECKOTO | IPOIECcca;CIioco00B, METOM0B U
fiporieccd, poIecca;crnocodoB, METOJOB U | IPHUHIIAIIOB peanuzanuu U
—CIOCO0bI, METOIbI ¥ TTPHHIIHITHI
pealu3auMd W yIpaBiIeHHs [IPUHIIUIIOB peanu3anun U | YIpaBJICHUSA
OHOTEXHOIOTHUCCKIMHU YIIPaBJICHUS OMOTEXHOJIOTHYECKUMU
IpoLeccamus; OMOTEXHOJIOTHYECKUMU [IPOLECCaMU;COBPEMEHHBIX
—COBPCMCHHBIC AOCTUKCHUA | TIpOIECCAaMM;COBPEMEHHBIX JOCTHKEHU I OMOJIOTUYECKUX
OMOJIOTNYECKUX HaykK W | TOCTHKEHUU OHOJIOTHYECKHAX HayK u OHOMEIUITMHCKIX
OMOMETUIIMHCKUX TEXHOJIOTUI HayK u OMOMEIUIIMHCKNAX | TEXHOJIOTHI
TEXHOJIOTHI1

yMeeT —peryJmpoBaTh U | yMeHue npu peuieHun | 1eMOHCTpupyer (Ha  ocHoBe | 76-85

(IpOJIBUHYTHI COBEPIIEHCTBOBATH NPAaKTHYeCKUX BONPOCOB W | 3HAHMWIA) pelienue

i) OMOTEXHOJIOTHYECKUI TIPOIIeCC | 3aa4  HMCHOJIb30BAaTh 3HAHUSA | IPAKTHYECKUX  BOMPOCOB H
C LIEIBIO [IOJIy4YEHHS | OCHOBHOI'O MarepuaJia | 3aga4  JJd  PEryjJupoBaHus U
BBICOKOKa4Y€CTBEHHOI'O UPEryJInpoBaTh U | COBEPIIECHCTBOBAHMUS
KOHEYHOI'O MPOAYKTa; COBEPIIEHCTBOBATH OMOTEXHOJIOTHUECKOTO Mpoliecca ¢
—OCYILECTBIIATh OMOTEXHOJIOTHYECKUIN TMPOIECC C | MENbI0 OIYYECHUA
OMOTEXHOJIOTHYECKUE LIEIBIO MOJIYYEHUS | BBICOKOKaYE€CTBEHHOI'O KOHEYHOTO
MPOLECCHl  MPOU3BOJACTBA U | BBICOKOKAYECTBEHHOI'0 KOHEYHOTO | MPOAYKTA;0CYLIECTBICHUS
IOJIyYEHHUE OMOJIOTHYECKH | MPOAYKTa;0CYIIECTBISATh OMOTEXHOJIOTHUECKUX TPOIIECCOB
aKTUBHBIX BELLECTB 1 | OMOTEXHOJIOTUUECKHE TIPOIIECCHl | MPOM3BOJICTBA W TOJTY4YEHUS

IMPONU3BOJACTBA )4 IMOJIYYCHHC

OMOJIOTMYECKU aKTHBHBIX BCIICCTB
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OTACIBbHBIX KOMITIOHCHTOB
MI/IKp06HBIX KJIICTOK;
—IHPOBOAUTH BBIJACIICHUC u

ounctky BAB n3 OGuomaccel u
KYJIbTYPAJIBHON KUIKOCTH;

—OCYILIECTBJISATh  MOCTATUUHBIN
KOHTPOJb U CTaHAAPTHU3AIUIO
MOJIy4aeMbIX IpenaparoB
(ompenenenne aHTUMUKPOOHOM
AKTUBHOCTH AHTHOHMOTHKOB,
aKTUBHOCTH (hepMEeHTHBIX
Mpenaparos,
JKH3HECITIOCOOHOCTHU
MHUKPOOPTaHU3MOB);

—o0ecneynBaTh coOIroAcHHE
MpaBUII MIPOMBIIIICHHOM
TUTHEHEL, OXPaHbI
OKpYXaroliei cpeapl, OXpaHbl
Tpyaa 51 TEXHUKHU
0e30ITacHOCTH.

—BBIOUPATH OIITUMAaJIbHBIE
YCIIOBUS XpaHEHUs
OHMOTEXHOIOTHYECKUX

MpEnapaTtoB MU OIEHUBATh HUX
Ka4yeCTBO B rporecce
JUTUTEIILHOTO XPaHECHUS

OMOIOTHYeCKH AKTHUBHBIX
BEIIIECTB u OTIEIBHBIX
KOMIIOHEHTOB MUKPOOHBIX
KJICTOK;[TPOBOJIUTh BBIJICIICHUE U
ounctky BAB u3 Ouomaccel u
KYJIbTypaJIbHOU KHJIKOCTH;
OCYLLECTBIATh MOCTAIUIHBII
KOHTPOJIb W  CTaHJAPTU3AIUIO
MOJTy9aeMBbIX MpernapaTos
(ompeneneHre  aHTUMHUKPOOHOM
AKTUBHOCTH aHTHOMOTHKOB,
AKTUBHOCTH (bepMEeHTHBIX
MpermapaToB, KU3HECIIOCOOHOCTH
MHUKPOOPTaHU3MOB);

obecrieunBaTh colOuoieHne
MIPABUJI TIPOMBIIIIJICHHON TUTHEHBI,
OXpaHbl  OKPYKaOUIEH  Cpembl,
OXpaHbl TpyAa U  TEXHHUKHU

0€3011acHOCTH ;BBIONPATH

ONTUMAJIbHBIE YCIOBHS XpPaHEHUS
OMOTEXHOJIOTMYECKUX IIPENapaToB
U OILIEHMBaThb MX KayecTBO B
HpOLIECcCe ATUTEIBHOTO XPAHCHHUS

U OTACIbHBIX  KOMIIOHEHTOB
MUKPOOHBIX KJIETOK; IS
MPOBEICHUS BBIJICJICHUS u
ounctku BAB wu3 Ouomaccel u
KYJIbTYpPaJIbHON KUJKOCTH;
OCYILLIECTBJICHUS  IOCTaJUHHOIO
KOHTPOJII ¥  CTaHJapTU3alUU
MOJIy4aeMbIX MpenaparoB
(ompenencHue  AaHTHMHKPOOHOM
AKTUBHOCTH aHTHOMOTHKOB,
AKTUBHOCTH (bepMEHTHBIX
IpenapaToB, KU3HECIIOCOOHOCTH

MHUKPOOPTaHU3MOB); 00ECTICUCHHS

COOTIOCHUS MPaBHII
MPOMBIIIICHHOM TUTHUCHBI,
OXpaHbl  OKpYXKaloIled Cpelsl,
OXpaHbl TpyJa U  TEXHHUKH

0€30MacHOCTH; BBIOODPA
ONTUMAJIBHBIX YCIOBUM XPAHEHUS
OMOTEXHOJOTHYECKUX MPEIapaToB
Y OIICHKHU MX KayecTBa B MPOIECCe
JUTUTETBHOTO XPaHEHHSI

BJIa/IEET
(BBICOKUIN)

—METOIaMHU YIIPABIISIEMOTO
KYJIbTUBUPOBAHHUS
MUKPOOPTraHU3MOB;

—MeToAaMH  UMMOOMIH3ALUU
KJIETOK MUKPOOPTaHU3MOB;

riy0okoe U NMpPoOYHOE BJAJCHHE
MeTOoJIaMu yIpaBIseMOro
KyJbTUBUPOBAHUS
MHUKpPOOPTaHW3MOB;METO/IaMU
UMMOOHITN3AIUH KIIETOK
MHUKPOOPTaHHU3MOB;T€XHOJIOT UM

AEMOHCTPHUPYeT HABBIKH
BJIAJIeHUS METOJIOB
YIPaBIAEMOro KyJbTUBUPOBAHHUS
MHUKPOOPTaHU3MOB;METO/10B
UMMOOMITH3AINN KJIIETOK
MHUKPOOPTaHHU3MOB;T€XHOJIOT I

86-100
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—TEXHOJIOTHEH MOJIYYCHHUS] | U TIOJIy4eHHS  OWMOJIOTMYECKH | MOJTyUYEHHUS OHOJIOTUYECKHU
OMOJIOTUYECKHU AKTHUBHBIX | aKTHBHBIX BEIIECTB U OTACIALHBIX | AKTUBHBIX BEIIECTB M OTHENIbHBIX
BCIIECTB i OTJCIBHBIX | KOMIIOHCHTOB MUKPOOHBIX | KOMIIOHEHTOB MUKPOOHBIX
KOMITIOHEHTOB MHUKPOOHBIX | KJIETOK;CIIOCOOHOCTHIO K | KJIETOK;CIIOCOOHOCTBIO K
KJICTOK; peanu3zalMM W YOPABJICHUIO | pealM3allud ¥ YIPABJICHUIO
—CIHOCOOHOCTBIO K peaTu3aliy U | OMOTEXHOJIOTMYECKUMU OHMOTEXHOJIOTHUYECKUMHU
YIIPaBJICHHIO rpoieccamu polecCaMu
OMOTEXHOJIOTHUECKUMU
rpoieccamu
I1K-3 3HAET —METOABl OIICHKH CPEACTB | | 3HAHUSA  (TOJBKO OCHOBHOIO | JeMOHCTPHUPYET 3HAHUsI MeToZoB | 61-75
TOTOBHOCThH (moporoBbIit MCTOOOB NOBBILICHUS | maTepuasa) METOJOB OLEHKHU | OLEHKH CpPEICTB H  METOJOB
OLIEHUBATH YPOBEHb) 0e30macHOCTH  TEXHWYECKHX | cnencTp 1 METOJO0B NOBBILIEHHS | [OBbILICHHS 6e30MacHOCTH
TEXHUYECKHE CpelCTB H TEXHOJOTHACCKUX | 5. s acHocTH TEXHUYECKUX | TEXHUYECKUX CpeNCTB u
cpencTaa U _gﬁgggg? B pUMEHEHHS CPEICTB M  TEXHOJIOTMYECKHUX | TEXHOJOTHYECKHX
TEXHOJIOTHH c TEXHAYECKAX CpEJICTE 1 | IPOLIECCOB;CIIOCO00B MIPOIIECCOB;CIIOCOO0B
Y4EeTOM TEXHOJIOTHI c y4eToM | IPUMEHEHHUS TEXHUYECKUX | IPUMEHEHUS TEXHUYECKHUX
DKOJOTHYSCKUX DKOJIOTUYECKUX  IOCIEICTBUM | CPEICTB M TEXHOJOTHH C YYETOM | CPEACTB M TEXHOJOTHH C Y4eTOM
MOCJIENCTBUU ux HUX NPUMCHCHUA, JKOJIOTHYECKUX IOCIEACTBUM HX | DKOJIOTMYECKHUX IIOCIEICTBHUA HX
MpUMEHEHUS ~MCTO/(0JIOT IO TIPUMCHCHIA MIPUMEHEHUS; METO/I0JIOTUHU | IPUMEHEHHS; METOHOJIOTHU
MOHHWTOpHHIA  KaqecTBa M MIPUMEHEHUS MOHUTOPUHTA | IPUMEHEHHUSI MOHUTOPUHTA
GesomacHoCTH TeXHquvCKHX KadyecTBa u 0C30IMaCHOCTH | KayecTBa u 0e30IMacHOCTH
cpeacts  H TCXHOHOFHH B | Texnmueckux CpEnCTB 1 | TEXHUYSCKUX CpEenCTB u
HPOMBIIUICHHON TEXHOJOTHUM B MPOMBIIUIEHHON | TEXHOJOTUM B MPOMBILIJIEHHON
MHKpobHONTOrHH " MHUKPOOHOIOTHH U | MUKPOOHOJIOTUH u
GuoTexHonornu OHMOTEXHOJIOTHH OHMOTEXHOJIOTHHI
yMeeT —MOHMMAaTh W aHAIW3HPOBATH | yMEHHUE (mpm pellleHUH | JeMOHCTpUpYeT (HAa  ocHoBe | 76-85
(TIpOJIBUHYTHI uHpopManui0 TO croco0aM | MPAKTHYECKUX  BONPOCOB U | 3HAHMIA) peuieHune
i) OLIEHKHA CPEACTB M METOJOB | 3aJa4) MCMOJIb30BATh 3HAHUS | MPAKTHYECKHX  BONPOCOB H
MIOBBIIICHUS 0e30ITaCHOCTH | OCHOBHOI'0 MaTepuaJa | 3a/1a4 JAJ1sl TOHUMaHUs U aHalu3a
HIIOHNMATh, aHAJIM3UPOBATh | MHPOpMaIUU 3(0) crocodam
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TEXHUYECKUX CPEICTB u
TEXHOJIOTMYECKUX IPOLIECCOB;
—IIPUMEHSATh BbIOpaHHBIC
TEXHUYECKUE  CpeACTBA U
TEXHOJIOTUH c y4eToM

9KOJIOTHYCCKHX HOCJ'IG,Z[CTBI/Iﬁ
HUX NPUMCHCHUA

—IPUMEHSATH 3HAHHUSA 0
MOHUTOPHHIE  KauecTBa U
0€30IIaCHOCTH ~ TEXHUUYECKUX
CPEACTB W TEXHOJIOTMHA B
IIPOMBIILIIEHHOU
MHUKPOOHOIOTHA U
OMOTEXHOJIOTHH

uHpopManMil0 1O  cnocobam

OIICHKH CpPEICTB MW  METOJIOB
MOBBILIEHUS 0€e30MacHOCTH
TEXHHUYECKUX CpeICTB u
TEXHOJIOTHYECKUX MIPOIIECCOB;
MPUMECHSITh BBIOpaHHBIC
TEXHUYECKHE CpencTBa u
TEXHOJOTHH c YYETOM

JKOJIOTMYCCKUX TMOCICACTBUM HX
MPUMEHEHUS; IPUMEHSATh 3HAaHUS O
MOHHUTOPHUHIE KadecTBa u
0e30macHOCTH TEXHHYECKHUX
CPEACTB M TEXHOJIOTMA B
MIPOMBIIICHHOW MHUKPOOHOJIOTHH
1 OMOTEXHOJIOTNHU

OLEHKM CPEACTB U  METOAOB
MOBBIILICHUS Oe3omacHOCTH
TEXHUYECKUX CpEICTB u
TEXHOJIOTMYECKUX MPOLIECCOB; IS
MIPUMEHEHUS BEIOpaHHBIX
TEXHUYECKUX CPEICTB u
TEXHOJIOTHUI c Y4E€TOM

JKOJIOTHYECKHX IIOCIIENCTBUH HX
HpI/IMeHeHI/ISI; JIA HpI/IMeHeHI/ISI
3HAHWA O MOHHUTOPHHIC KavyecTBa
1 0e30MacHOCTH TEXHHUYECKUX
CPEICTB M  TEXHOJOTHH B
IPOMBIIIJICHHOH MHUKPOOHOIOTHA
1 OMOTEXHOJIOTUH

BJaJIeeT
(BBICOKUH)

—HaBblKaMHU OLCHKH CPCACTB U

METOJI0B TIOBBIIIICHUS
0€30IaCHOCTH  TEXHUUYECKHUX
CPEICTB U TEXHOJIOTMYECKHX
IIPOLIECCOB;

—MpUeMaMu MOUCKA U MPUHATHS
peleHni 1o BBIOOpY
TEXHUYECKUX  CpPEACTB U
TEXHOJIOTUH C y4ETOM

SKOJOTHYECKUX TOCIIEACTBUH
HX NIPUMEHEHUS,

—HaBbIKaMH MIPUMEHEHUS
MOHUTOpPUHIAa  KayecTBa U
0€30MacCHOCTH  TEXHUYECKUX
CPEACTB M  TEXHOJIOTMHA B
MIPOMBIILITIEHHOU

MHUKPOOHOIOTHH u
OMOTEXHOJIOTHH,

rjiy0oKkoe u NMpPOYHOe BJAJeHUE
3HAHUSMM, YMEHUSAMH H
HABBIKAMHUOLICHKH CpPEJICTB U
MCTOO0B ITOBBIIIICHU A
0e30IMacHOCTH TEXHHYECKHUX
CpeI[CTB u TEXHOJIOTHYCCKUX
MPOLIECCOB;IPUEMAMH TIOMCKa H

MPUHATHUST pPELIEHUH 10 BBIOOPY
TEXHUUYECKUX CPEICTB "
TEXHOJIOTUH c y4eToM
9KOJIOTMYECKUX TOCIEICTBUI HX
MIPUMEHEHUSI; HaBbIKaMU
MIPUMEHEHHUSI MOHHUTOpPHHIA
KauecTBa u 0e30macHOCTH
TEXHUUYECKUX CPEICTB "
TEXHOJIOTMI B IMPOMBIIIJIEHHON
MHUKPOOHOJIOTUU "

OMOTEXHOJIOTHH;METOAAMHU

JA€MOHCTPHPYET HaBBIKH
BJAIEHUSIONICHKA  CPEJICTB U
METOJIOB MTOBBIIIEHNS
0e30macHOCTH TEXHUYECKUX
CPEICTB M  TEXHOJOTHYECKHX

IPOLIECCOB;IpUEMaMHU  [TOMCKa U
IOPUHATHS pelIeHuil 1Mo BBIOOPY

TEXHHUYECKHUX CpeNCTB u
TEXHOJIOTHI c y4eTOM
9KOJIOTHYCCKUX IIOCICACTBHII HX
IPUMEHEHUS; HaBBIKAMH
TIPUMEHEHHUSI MOHUTOPUHTA
KadyecTBa i 0e30IMacHOCTH
TEXHUYECKUX CpenCcTB u
TEXHOJIOTUM B MPOMBILIJIEHHON
MHUKpPOOHOIOTHH u
OMOTEXHOJIOTUH; METOJIaMH

OICHKU TCXHUYCCKHUX CpPCACTB H

86-100
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—METOJIaMH OLIGHKHU | OLIGHKM TEXHUYECKUX CPEICTB M | TEXHOJIOTHH c y4eToM
TEXHHYECKHX  CpEACTB M | TCXHOJIOTHI c Y4ETOM | SKOJIOTUYECKUX IOCIEICTBUM HX
TeXHOTOr Uil c yueToy | PKOJOTHUECKHX TOCHENCTBUA HX | MPUMEHEHHUS
.. | IPUMEHEHHUS
9KOJIOTUYECKUX  IOCIEeACTBUI
UX MIPUMEHEHMS
[TK-7 3HAeT —CTPYKTYPY TEXHOJIOTHYECKHX | 3HAHUA (TOJBKO OCHOBHOIO | IeMOHCTPHPYET 3HaHus | 61-75
CIIOCOOHOCTh (moporoBbIit PCLICHUN 1 X KOPPEKTUPOBKY | maTepuaJia) CTPYKTYPBI | CTPYKTYpPBI TEXHOJIOTMYECKUX
CHCTEMATH3UPOBAT | YPOBEHD) ipn TIPOBEACHUHN | 1exHOMOrMYecKNX pElIeHUH U UX | PEUIEHUH W HX KOPPEKTHPOBKY
MPOMBIIUICHHBIX ~ MCIIBITAHUH
b U 0000mare KOPPEKTHPOBKY MpPH MPOBEACHUU | TPU MPOBEICHUH MPOMBIIIJICHHBIX
IIPOIPECCUBHBIX . .
UHPOPMALIMIO  TIO GHOTCXHONOMMHA 1 Hoppix | HPOMBIILICHHBIX UCTIBITAHUHN | UCTIBITAHUI MIPOTPECCUBHBIX
UCTIOJIb30BaHUIO BUJIOB  OHOTEXHOJIOrMUecKoii | IPOrPECCHBHBIX OMOTEXHONOIUN 1 | OUOTEXHOJIOIMI U HOBBIX BHJIOB
pecypcoB HPOLYKIUH c y4eToM | HOBBIX BUJIOB | OMOTEXHOJOTMUYECKONW MPOIYKIUH
IpeaupusaTrs ONITUMU3 AU 3arpar U | OMOTEXHOJIOTHUYECKON OpOAYKLIHMH | C YYETOM ONTHMHU3ALMH 3aTpaT U
TOBBIIICHUA Ka9eCTBa | ¢ yyeToM ONTUMM3AIMH 3aTPAT U | MOBBIIICHUS KadecTBa
TIPOU3BOIHMMON ITPOSTYKIIHMH, HOBBIILICHUS Ka4yecTBa | IPOM3BOIUMON
—COCTaB MPOU3BOJICTBEHHBIX U .
MIPOU3BOAUMOM IPOTYKITUH;COCTaBa
HENPOU3BOJCTBEHHBIX  3aTpaT
eHCTBYOMHX 4 | IPOIYKIMK;COCTaBa IIPOM3BOJICTBEHHBIX "
MOZICPHH3HPYEMBIX MIPOU3BOICTBEHHBIX U | HETIPOM3BO/ICTBEHHBIX 3arpar
MIPOU3BOJICTB HETPOM3BOJICTBEHHBIX 3arpar | JeHCTBYIOIINX 17§
OMOTEXHOJIOIHYECKOM JeUCTBYIOINX U | MOJEPHU3UPYEMBIX TPOU3BOJCTB
HPOAYKINH, MOJEPHU3UPYEMBIX TPOU3BOJCTB | OMOTEXHOJIOTHYECKOM
—II0Ka3aTelu KTUBHOCTH . .
oKasare >hde o¢ OMOTEXHOJIOTMYECKON HPOAYKIUH;TOKa3aTenei
TEXHOJIOTUYECKUX  TPOIIECCOB .
MPOAYKLMH;TTOKa3aTenen 3¢ (HEeKTUBHOCTH
MIPOU3BOJICTBA
e —— s¢dexTuBHOCTH TEXHOJIOTHYECKHUX IIPOLIECCOB
MPOAYKLHNH; TEXHOJIOTHYCCKHX IMpoucCCoOB | MPOMU3BOJACTBA
—MeToAbl M cpeAcTBa cOopa, | MPOM3BOACTBA OMOTEXHOJIOTMYECKOM
00paboTKH, XpaHEHH, | OHOTEXHOJIOTHUECKOM NPOAYKIIMH; METOJOB W CPEICTB
fepepatn M HAKOINICHUA | ynoykium; METOJOB M CPEACTB | cOopa, 00pabOTKH, XpaHEHHs,
uHpopMaIU c
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UCTIOJIb30BaHUEM 0a30BbIX | cOopa, 00paOOTKH, XpaHEHHs, | Mepenadn u HaKOTIJICHUS
CHCTCMHBIX HPOTPaMMHBIX | rrepenayu u HAKOIUICHUs | MH(OpPMAIIMKA C HCIIOJIb30BAaHUEM
HPOIYKTOB " MAKeTOB | ypdopmanuy ¢ UCHOIL30BAHUEM | 6A30BBIX CHCTEMHBIX
TPHITTARHBIX — HIPOTPAMM B 503 o prix CUCTEMHBIX | IPOTPAMMHBIX  MPOAYKTOB U
nporecce POU3BOJICTBA
S ——— OPOrpaMMHBIX ~ MPOAYKTOB M | AKETOB MPHUKJIAJHBIX IPOTPaMM B
PO LYKLHH; MAKeTOB MPUKJIAJHBIX IPOTPaMM B | IIpoIecce IIPOU3BOJICTBA
—pecypcHoe obecreyenue | mpoiiecce MIPOU3BOJICTBA | OMOTEXHOIOTHUECKOM
OMOTEXHOIOIMYECKOTO OMOTEXHOIOIMYECKOM IPOIYKIIHH;
IIPOU3BOJCTBA IMPOAYKIIUHU, pPECYPCHOIO obecrieueHus
pecypcHOro obecrieueHus | OGMOTEXHOJIOTHIECKOTO
OMOTEXHOJIOTHYECKOTO IIPOM3BOJICTBA
IPOU3BOJICTBA
yMeeT —MPUMEHSATh METOJUKU pacueTa | yMeHHe npu pelieHuM | 1eMOHCTpupyer (Ha  ocHoBe | 76-85
(TIpOIBUHY THI TEXHUKO-IKOHOMHUYECKOM NPaKTHYECKUX BONPOCOB M | 3HAHWIA) peleHue
i) 3¢ (HEeKTHBHOCTH MPOU3BOJACTBA | 3a1a4 MCHOJIb30BATH 3HAHUS | MPAKTHUYECKHX  BONPOCOB U
OMOTEXHOJIOTHYECKON OCHOBHOT'O MaTepuaja | 3a1a4  NPHUMEHSATh  METOJUKH
NPOAYKIIMM  TpU  BbIOOpE | MIPUMEHATh METOJIMKH pacuera | pacueTa TeXHHUKO-DKOHOMUYECKOU
ONTHMATBHBIX TEXHUYCCKUX W | TEXHHKO-IKOHOMHYECKOM 3G (GEKTUBHOCTH  TPOM3BOJICTBA
OpraHM3AIMOHHBIX pemieHui; | 3G()EeKTUBHOCTH  MPOU3BOJCTBA | OMOTEXHOJIOTHUECKON MPOIYyKIUU
—HCIOJI30BaTh TEXHOJIOTHH | OMOTEXHOJIOTUYECKON MPOMYKIMH | IPH  BBIOOpE  ONTHUMAJIBHBIX
c6opa, pa3MelleH s, XpaHeH s, | IPH  BbIOOpE  ONTHMAIbHBIX | TEXHMYECKHX M OPTaHU3ALMOHHBIX
HAKOTLTEHNS, TpeoOpasopanms | TEXHHUECKHX U | pelIeHU; UCTIONb30BaTh
OpraHU3aIMOHHBIX TEXHOJIOTUM cOopa, pa3MelleHus,

W Tepenayd  JaHHBIX B
npogeccuoHaTbHO-
OPUCHTUPOBAHHBIX
WHGOPMAIIMOHHBIX ~ CHUCTEMax
MIPOU3BOJICTBA
OMOTEXHOJIOTHYECKOM

MPOAYKIIMH

PELIECHHIT; UCTIONBb30BATh
TEXHOJIOTUU cOopa, pa3MeleHHs,
XpaHEeHus, HAKOIUICHHUS,
npeoOpa3oBaHus W Meperavu
JaHHBIX B  Mpo¢ecCHOHATbHO-
OpPUEHTUPOBAHHBIX

MH(OPMALIOHHBIX cucTemMax

XpaHeHus, HAKOIUICHUS,
npeoOpa3oBaHusl U Iepenadu
JaHHBIX B TIpodecCHOHATBHO-
OpPUEHTUPOBAHHBIX
MH(OPMALIMOHHBIX cucTemMax
IIPOU3BOJICTBA

OMOTEXHOJIOTHYECKON MPOAYKIUN
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MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKON MPOTYKITUU

BJIaJICeT
(BBICOKHIN)

—odopmiieHueM W3MEHEHUH B
TEXHHUYCCKOU Hu
TEXHOJIOTHYECKOM
JIOKyMEHTaluU
KOPPEKTUPOBKE
TEXHOJOTHUYECKUX IMPOIECCOB,
CHCTEM yIpaBJeHUs
MPOU3BOCTBA
OHMOTEXHOJIOTHYECKON
IPOJIYKIINH;

—TOATOTOBKOM MPEITIOKEHUN 1O

npu

MOBBIICHUIO  3()(HEKTUBHOCTH
MIPOU3BOJICTBA "
KOHKYPEHTOCIIOCOOHOCTH

MPOAYKLMH, HAIIPABJICHHBIX Ha
panMoHaIbHOE HCIOJIb30BAHUE
U COKpalleHHE  pacxoJloB
CBIPBSI, MATEPUAJIOB, CHIDKEHHE
TPYZIOEMKOCTH  TIPOM3BOJICTBA
MPOAYKIINH,
MPOU3BOIUTEILHOCTH

IIOBBIIIICHUEC
TpyIa,
KOHOMHOE pacxoJi0BaHuE
9HEPropecypcoB Ha
MPEIIPUATHH, BHEJIPCHUE
0€30TXO/IHBIX U MAJIOOTXOTHBIX

TEXHOJIOTHI1 MPOU3BOACTBA

riy0okoe U NMpPOYHOE BJAJCHHE
3HAHUSIMH, YMEHUSIMH U
HaBbIKAMHODOpPMIICHUS
U3MEHEHUH B TEXHUYECKOH U
TEXHOJIOTMYECKON JOKYMEHTAlluu
npu KOPPEKTUPOBKE
TEXHOJIOTMYECKHUX IIPOLIECCOB,
CUCTEM yIpaBlIeHUs
IIPOU3BOJICTBA
OMOTEXHOJIOTHYECKOI
POIYKIIHH,

HNOJTOTOBKUA  MPEJIOKEHUNH 110
TOBBILICHHUIO s dexTuBHOCTH
IIPOM3BOJICTBA u
KOHKYPEHTOCIIOCOOHOCTH
OPOAYKIMH, HAMpaBICHHBIX Ha
palOHaIbHOE HCIIOJIb30BAHUE U
COKpAIlIECHHUE PACXOJ0B  ChIPbS,
MaTepuasos., CHUKECHHE
TPYAOEMKOCTH IIPOU3BOJICTBA
MIPOTYKITUH, TTOBBIIIICHUS
MIPOU3BOIUTENBHOCTH Tpyna,
SKOHOMHOT'O pacxoioBaHus
SHEPropecypcoB Ha NPEAIPUITHH,
BHEJIPEHUS  O€30TXONHBIX U
MaJ00TXO/IHbIX TEXHOJIOTHH
MIPOU3BOJICTBA
OMOTEXHOJIOTMUYECKON TPOTYKIIUH

JEeMOHCTPUPYeET HaBbIKH
BJIAJEHUA odopMIIeHUS
W3MCHCHHI B TEXHMYECKOH M
TEXHOJIOTUYECKOW JOKyMEHTaluu

npu KOPPEKTHPOBKE
TEXHOJIOTUIECKUX IPOIIECCOB,
cHCTEM yIpaBICHUS
IPOM3BOJICTBA
OMOTEXHOJIOTHYECKOM
POIYKIUH,

MOJTOTOBKUA ~ TPEIOKCHUN 110
MTOBBIIICHHUIO ¢ heKTUBHOCTH
IIPOM3BOJICTBA "
KOHKYPEHTOCIIOCOOHOCTH
NPOAYKIMK, HAMpPaBICHHBIX Ha
palyoHaIbHOE HCIONb30BaHUE U
COKpallleHHe pPacXOI0B  CBHIPHS,
MaTepuaioB, CHUKCHHE
TPYAOEMKOCTH MIPOM3BOJICTBA
MPOIYKIIHH, TIOBBIIIICHUS
MIPOU3BOTUTEIIEHOCTH Tpyaa,
9KOHOMHOT'O pacxooBaHus

9HEPropeCypCcoB Ha MPEANPHUITHH,

BHCAPCHUA 0e3 OTXOOHBIX n
MaJITOOTXOJHBIX TEXHOJIOTHI
IMPpOnU3BOACTBA

OMOTEXHOJIOTHYECKON MPOAYKIUN

86-100
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OUOTEXHOJIOTMYECKON

MPOTYKITUU
I1K-9 3HAeT —OCHOBHBIC HarpaBJieHUs | 3HAHUSL  (TOJIBKO  OCHOBHOIO | IEMOHCTPUPYeET 3HaHus | 61-75
BIIAJICHUE (moporoBbIit pasBuTHsl OUOTCXHONIOTHH U MaTepHaJia) OCHOBHBIX | OCHOBHBIX HaIllpaBJICHUN pa3BUTHUSA
OCHOBHBIMH yPOBEHB) COBPEMCHHbIC AOCTIKCHUA | yanpapnenuii pa3BUTHUS | OMOTEXHOJIIOTUM M COBPEMEHHBIX
OMOJIOTUYECKUX HayK u .
MeTOJIaMu u ., | OMOTEXHOIIOTUH M COBPEMEHHBIX | TOCTHKEHUI OMOJIOTHYECKUX
OMOMEIUIIMHCKUX TEXHOJIOTHIA; . 5 5
prueMaMu THKEH
puema IpaMIMOHHBE  MHKpOGHEre | AOCTHHEHUI MOJIOTUYECKUX | HAYK " MOMETUITUHCKUX
IPOBEJCHUS TEXHOJIOIMH H OCHOBHEIE 5Tansl | HAYK " OMOMEIUITMHCKUX | TEXHOJIOTHH; TPaIUIIUOHHBIX
SKCIICPUMCHTAJIbH OMOTEXHOJIOTHUYECKUX TCXHOHOFHfI; TPpaaAUuIUOHHBIX MI/IKp06HI)IX TEXHOJIOTUH u
BIX MCCJIEIOBAaHUH B IIPOLIECCOB; MHUKpPOOHBIX ~ TEXHOJIOTUH M | OCHOBHBIX 3TaroB
cBOEH —Croco0bI OMOCHHTE3A | ocHOBHBIX ATANoB | OMOTEXHOJIOTHYECKUX TPOIIECCOB;
npoheccuoHaIbHO OCHOBHBIX OMONIOTMHECKN | 6 rex ponormueckix MPOILIECCOB; | cClTOCOO0B OMOCHMHTE3a OCHOBHBIX
. AKTUBHBIX BEIIECTB;
it o0nactu Croco60B OMOCHMHTE3a OCHOBHBIX | OMOJIOTHYECKU AKTUBHBIX
—OCHOBHBIC METOJbI U TPHUEMBI
OHOJIOTUYECKH AKTUBHBIX | BEIECTB;
MIPOBEICHUS
BEIIIECTB; OCHOBHBIX METOZI0OB U IIPUEMOB
AKCIIEPUMEHTAILHBIX
. OCHOBHBIX METOJZIOB W TPUEMOB | TIPOBEACHUS IKCIEPUMEHTATBHBIX
HCCIIEI0OBaHUI B _ .
. MIPOBEJICHUS IKCIIEPUMEHTAIBHBIX | UCCIIEJOBAaHUM B MPOMBIIIIEHHON
MIPOMBIIIITICHHON 8 _
WCCIIEIOBAaHUM B IMPOMBIIUIEHHON | MUKPOOHOJIOTUH "
MHUKpPOOHOJIOTHH "
MHUKpPOOHOJIOTHH U | OMOTEeXHOJIOTHH
OMOTEXHOJIOTHH
OMOTEXHOJIOTHH
yMeeT —NPUMEHATh (yHIaMEHTAJIbHbIC | yMeHHUE npu pelieHUH | IeMOHCTpUpYeT (Ha  ocHoBe | 76-85
(MpOJIBUHYTHI TEOPETUYECKHE 3HAHUS IS | MPAKTHYECKUX  BOMPOCOB M | 3HAHWI{) YMEHHMSl TIPUMCHCHUS
i) pelleHrs MPaKTUYEeCKUX 3ajad | 3aa4  HMCHOJIb30BaTh 3HAHUS | QyHIaMEHTATBHBIX
B obnactu MUKpPOOHOH | 0CHOBHOT'O MaTepuaa | TCOPETUYECKUX  3HAHUS  JUId
OMOTEXHOJOTHH M TPOBOJIUTH | MIIPUMEHATh (yHIaMEHTANbHBIE | PEIICHUS] MPAaKTUYECKUX 3a]ad B
HUCCIIEIOBAHUS M0 | TEOPETUYECKHE 3HAHUA 1A | obacT MUKPOOHOM
COBEPLICHCTBOBAHUIO pellieHrs TPAaKTHYECKUX 3a/7a4 B | OMOTEXHOJIOTHH W  MPOBOJIUTH
OMOTEXHOJIOTMYECKOTO obnactu MUKpPOOHO# | ccie0BaHus 1o
porLecca; OMOTEXHOJIOTMH W  MPOBOJUTH | COBEPLICHCTBOBAHMIO
HCCJIETOBAHMSI 10 | OMOTEeXHOJIOTUYECKOTO MPOIlecca;

160




—IIPOBOJIUTH COBEPILIEHCTBOBAHUIO IPOBEICHUS IKCIEPUMEHTAIBHBIX
3KCIIEPUMEHTAIILHBIC OMOTEXHOJIOIMYECKOr 0 MpoLiecca; | UCCIEJOBaHUN B IIPOMBIIIICHHON
HCCIICIOBAHMS p | IPOBOWTE  SKCIEPHMEHTAIILHBIC MHUKPOOHOJIOTUI u
. UCCJICIOBAaHMSI B IIPOMBILIUICHHON | OMOTEXHOJIOTUU
IIPOMBILIICHHON
MUKpPOOHOJIOTUH 51
MHUKPOOHOJIOTHU U
OMOTEXHOJIOTHH
OMOTEXHOJIOTHH
BJIaJI€ET —crocobamu NOJIyYyeHUs | IJIy0OKOe W NPOYHOe BJaJeHHe | IeMOHCTpUpYyeT HaBbIkH | 86-100
(BBICOKHIA) MIPOAYLIEHTOB MIOJIE3HBIX | 3HAHUSIMH, YMeHUSIMH U | TIOTyYCHHS MPOIYIICHTOB
BEIIECTB, U3y4EHUs UX | HABBIKAMHIIONYYCHHUS IIOJIE3HBIX BEILECTB, U3YUYEHUS UX
(bu3M0I0r0-OMOXUMHUIECKUX IPOIYIICHTOB TOJIE3HBIX BEHIECTB, | (PU3UOIOT0-OMOXUMHUYECKUX
XapaKTePUCTUK U3y4eHUs ux (GuU3M0II0r0- | XapaKTEPUCTUK OCHOBHBIX
—OCHOBHBIMH  METOJaMH U | OMOXUMHYECKUX XapaKTEPUCTHK | METOJIOB M IPUEMOB IMPOBEIACHUS
npueMamu IPOBE/ICHUS | OCHOBHBIX METOJOB M IPHUEMOB | SKCIIEPUMEHTAIbHBIX
HKCIEPUMEHTATBHBIX NPOBEIEHUS IKCIIEPUMEHTAIBHBIX | MCCICIOBAHUN B MPOMBIIUICHHON
HCClIeI0BaHHM B | UCCIIEIOBAaHUN B MPOMBIIIIEHHON | MUKPOOUOJIOTHH U
MIPOMBIIITIEHHON MHUKPOOHOIOTHA U | OMOTEXHOJIOTUH; HABBIKAMHU
MHUKPOOHOJIOTUH U | OMOTEXHOJIOTUHU; HABBIKAMHU IUIAHUPOBaHUST U BBIOJHEHUS
OMOTEXHOJIOTHH; TUTAHUPOBAHUSI W BBINIOJHEHUS | DKCIIEPUMEHTANBHBIX 33734 110
—HaBbIKAMM IUIAHUPOBAHMUS U | SKCIEPUMEHTAIBHBIX 3a/ad IO | MOJYYEHHUIO LIENEBhIX MPOIYKTOB,
BBITTOJTHEHHUS MOJTYYSHHIO TIETIEBBIX MPOJYKTOB, | M3yUYEHUIO 3aKOHOMEPHOCTEH W
SKCTIEPUMEHTANBHBIX 3ajiad ro | M3YUCHUIO  3aKOHOMEpHOCTEH 1 | ycioBuit ux OuocuHTe3a,
yCIIOBHIA ux OMOCHHTE3a, | ONTHMH3ALNHU OnoIpoIecca
MOy YSHHIO ENIEBBIX
ONTUMM3AIMH OHOTIpolIecca
MPOAYKTOB, U3yYEHUIO
3aKOHOMEPHOCTEH M YCJIOBHUH
uxX OMOCHHTE3a, ONTHMHU3ALUU
ouormporecca
IK-17 3HAET —OCHOBBI IPOMBIIUICHHOH | 3HAHUSL  (TOJBbKO OCHOBHOIO | ICMOHCTPUPYeT 3HaHMsl OCHOB | 61-75
CIIOCOOHOCTh (moporoBbIit MHKPOOHOIOTHH 1 | maTepuasa) OCHOB | IPOMBIIIJIEHHOW MHUKpPOOHOJIOTUN
pa3pabaTeIBaTh YPOBEHB) Guorexuoor uu, NPOMBINIIEHHOW MHKPOOHOIOTUH | M OMOTEXHOJIOTHH,
3aKOHOMEPHOCTEH, JIekKAIIUX B .
OCHOBHBIE  JTaIbl " OMOTEXHOJIOTHH, | 3aKOHOMEPHOCTEH, JIeXamux B
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OMOTEXHOJIOTUYECK
oro mporecca

OCHOBE TEXHOJOTHUECKUX
MPOIIECCOB OMOTEXHOJIOTHH;
—IEUCTBYIOLIME
OHMOTEXHOJIOTHYECKHUE
MIPOU3BOJICTBA, UX TEXHUIECKOE
OCHAIIIEHHE, pasMeleHue
TEXHOJIOTHYECKOI0
000pyI0BaHUs;
—OCHOBHEBIE
MIPOMBIIIIICHHOTO
MIPOU3BOJICTBA W YIIPABJICHUE
OCHOBHBIX craaui
JIEACTBYIOIIUX
OHMOTEXHOJIOTHYECKUX
MIPOU3BOJICTB;

—TEXHOJIOTUH TIPOU3BOJCTBA U

OopraHu3anun
MPOU3BOJACTBCHHBIX n
TCXHOJIOTUYCCKUX IIPOLECCOB

OTaIllbl

3aKOHOMEPHOCTEM, JIEXKAIIUX B

OCHOBE TEXHOJIOTHIECKHUX
MIPOIIECCOB
OMOTEXHOJIOTHHU;ICHCTBYFOIIUX
OMOTEXHOJOTHYECKIX
NPOM3BOJICTB, WX TEXHUYECKOE
OCHAIIICHUE, pasmeleHue
TEXHOJIOTHIECKOTO
000py/1I0BaHUS;0CHOBHBIX JTarloB

IMPOMBIIIJICHHOT'O IMTPOMU3BOACTBA U

YIPABJICHUS OCHOBHBIX CTaJHi
JEUCTBYIOIUX
OHMOTEXHOJIOTHYECKUX
MIPOU3BOICTB;TEXHOJIOT U
IIPOM3BOACTBA U  OpPraHU3alnu
IIPOU3BOJICTBEHHBIX "
TEXHOJTOTHYECKUX MPOIIECCOB

OCHOBE TEXHOJOTHIECKHX
MPOIIECCOB OMOTEXHOJIOTHY;
JIEUCTBYIOIIUX
OMOTEXHOJIOTHYECKIX
NPOM3BOJICTB, HMX TEXHHYECKOE
OCHAIIICHUE, pa3MmereHme
TEXHOJIOTUYECKOTO

000pYI0BaHUS;0CHOBHBIX JTaIlloB
IMPOMBIINIJICHHOT'O ITPOMU3BOJACTBA U
YIIPaBJICHUS OCHOBHBIX CTagui

JIEACTBYIOIIUX
OMOTEXHOJIOTHUECKUX
IIPOU3BO/ICTB; TEXHOJIOTHH
IPOU3BOJCTBA W  OpraHU3aluu
MIPOU3BOCTBEHHBIX u
TEXHOJIOTHYECKUX IIPOLIECCOB

OMOTEXHOJIOTMYECKON MPOAYKIINN

OMOTEXHOIOTMYECKOI OMOTEXHOJIOTMYECKON MPOAYKIIUN
POy KITUU
yMeeT —BECTH OCHOBHBIC | yMeHH € npu peuieHun | 1eMOHCTpupyer (Ha  ocHoBe | 76-85
(IpOJIBUHYTHI TEXHOJIOTHYECKHE  MPOIECCHl | MPAKTHYECKUX  BONPOCOB U | 3HAHMIA) peuieHune
i) MIPOU3BOJICTBA 3aJa4  HMCHO0JIb30BATh 3HAHUA | IPAKTHYECKUX  BOMPOCOB H
OMOTEXHOJIOTUYCCKOM OCHOBHOI0 MAaTepuajia HBECTH | 3a1a4 NPH BEJICHUU OCHOBHBIX
MIPOTYKITUH; OCHOBHBIE TEXHOJIOTHYECKHE | TEXHOJOTMYECKHUX MPOIIECCOB
—paspabarbIBaTh OCHOBHBIE | TIPOIECCHI MPOU3BOJICTBA | MPOU3BOJICTBA
oTanbl OMOTEXHOJOTHYECKOI0 | OMOTEXHOJOTrHYSCKOM OHMOTEXHOJIOTHYECKOM
npoiiecca c MOMOIIIBIO | MIPOYKIIUU;Pa3padaThIBATh OPOAYKIMK, MpH  pa3zpaboTke
ONTHMAJIBHBIX 1 | OCHOBHEIE 9Tamnbl | OCHOBHBIX JTaIoB
paIMoHaIbHBIX OMOTEXHOJIOTMYECKOTO TIpolecca | OMOTEXHOIOTUYECKOTO MpoIiecca ¢

TCXHOJIOTHYCCKHUX CXEM,

C TIOMOIIBPKO ONTHMAJIBHBIX U

ITIOMOIIIBIO OIITUMAJIBHBIX n
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—MPUMEHATh OMOTEXHOJOTHH C

palruOHAJIBHBIX TCXHOJOTMYCCKHUX

PpalMOHAJIbHBIX TCXHOJIOT'MYCCKUX

UCIOJIb30BaHUEM I€HHO- | CXEM;IIPUMEHATh OMOTEXHOJIOTUM | CXEM; npu NpUMEHEHUH
UHKEHEPHBIX IPOAYIIEHTOB — | € HCIIOJIb30BAHNAEM I€HHO- | OMOTEXHOJIOIHH c
MHKPOOPTaHU3MOB, KJIETOK | MH)KEHEPHBIX  MPOAYLUEHTOB — | MCHOJIHE30BAHUEM TEHHO-
PaCTUTENBHOITO M KUBOTHOIO | MUKPOOPIaHM3MOB, KJIETOK | MH)KEHEPHBIX  MPOAYLEHTOB  —
IPOUCXOXKICHUS, PACTUTENLHOIO M JKMBOTHOIO | MUKPOOPTaHM3MOB, KIIETOK
—NPUMEHATH  HPOIPECCHBHBIE | IPOMCXOKIACHHS; IIPUMEHSTE pPacCTUTENBHOTO M JKUBOTHOI'O
METOIBI noxbopa 1 | IPOrPECCUBHBIE METOBI IOA00pa | MPOUCXOXKICHUS, npu
SKCIUTyaTaIHH u SKCILTyaTalK | IPUMEHEHHU IPOrPECCUBHBIX
X HOTOLHIECKOrO TEXHOJIOTHYECKOTO 000PYI0BAHUS | METOJIOB nozxoopa u
npu HPOU3BOJCTBE | KCILIyaTallMd TEXHOJIOTHYECKOIO
obopyznoBatus PR\ GroTexHOTOrHYeCKOll IPOLYKIMH | 0G0PYIOBAHMUS [IPH MPOH3BOICTBE
NPpOU3BOACTBE OMOTEXHOJOTHYECKOM MPOTYKIIMH
OMOTEXHOJIOTMUYECKON
OPOIYKIMU
BIIAJIEET —METOJaMU ¥ INPHUHIMIAMY | IJIy0OKOe M NMPOYHOE BJIAJeHHE | JeMOHCTPUPYET HaBbIKK | 86-100
(BBICOKHIA) pa3pabOTKX OCHOBHBIX 3TallOB | METOJIAMHU u NPUHIUIIAMA | BJIATEHHS METOaMHU u
OMOTEXHOJIOTHYECKOTO pa3pabOTKM  OCHOBHBIX OJTAaIlOB | IPHUHIMIIAMH pa3paboTKu
nporecca; OHMOTEXHOJIIOTMYECKOTO MPOIECCa; | OCHOBHBIX JTAIoB
—METOJaMd ¥ NPHHIMIIAMU | METOJAMHU u NPUHIMUIAME | OUOTEXHOJIOTUUECKOTO IPOLECCA;
paspaGoTKu IUT1aHOB | Pa3pabOTKH IUIAHOB pa3sMENIEHUS | METOJaMH u HPUHIUITAMA
pasMemeHns  0GOPY/IOBAHS, 00opya0BaHus, TEXHUYECKOTO | pa3paOOTKH IUIAHOB pa3MEILEHHUs
TeXHHHECKOro  ocHamerws p | CCHAWEHAA W Opramuaiin 000pyI0BaHus, TEXHUYECKOTO
pabounXx MECT B paMKaX IIPUHATON | OCHAIIEHUS W OpraHu3aluu

OopraHu3anun pa60‘-II/IX MECT B

pamkax MPUHATON Ha
MIPEeATPUSTHI TEXHOJIOTUH
TIPOU3BOJICTBA
OHMOTEXHOIOTHYECKON

POy KITUT

Ha  NOPEANpUSATHH
MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKON POTYKIIUH

TCXHOJIOTHH

pabouyux MecT B paMKax MPHHATOM
Ha TPEINPUATHH  TEXHOJOTHH
POM3BOJICTBA

OMOTEXHOJIOTHYECKON MPOAYKIIUN
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3K33M€H3HI/IOHHBIG MaTE€pHaJIbl,
coaepRalmue KOMIUIEKT YTBEP/KACHHBIX 110 yCTaHOBﬂeHHOﬁ (l)opMe
BOIIPOCOB, IK3aMECHAIIUOHHBIX OMJIETOB AJIF IK3aMEHa

1. OcHoBHbIe 33124 «KOMIUJIEKCHOM MTpOorpaMMbl pa3BUTHS OUOTEXHOJIOTHUN
P® 1o 2020 roga» B 06J1aCTH MPOMBIIIIICHHON OMOTEXHOJIOTHUH.

2. UctopusmpOMBITIIIEHHOMMUKPOOHOIOTHH.

3. OcHOBHBIE 00JacCT OHMOTEXHOJOTHMH, HWMEIOIINE IPOMBIIUICHHOE
3Ha4YCHHE.

4. XapakTepuCTHKa OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH.

5. O0mras xapakTepuCcTUKa MUKPOOPTaHU3MOB

6. OnpeneneHuss MHKPOOPTaHU3MOB, KIETOYHBIX KYJIBTYP IKHUBOTHBIX
UpacTeHUi, BUPYCOB, (PEPMEHTOB, OMOJIOTUYECKUA AKTUBHBIX XUMUYECKUX BEIECTB.

7. Obmas knaccudukanuss OMOTEXHOJOTHYECKON TTPOTYKITHH.

8. Knaccudpukanus  OMOTEXHOJIOTUYECKOM  NPOAYKIMH B 0OJAcTH
MOJIEKYJISIPHON OMOTEXHOJIOTHH.

9. OCHOBHBIC TPHUHIIMIBI PETYJSAINHA MeTa0oJM3Ma H CKOPOCTH POCTa
MUKpPOOPTaHU3MOB

10. B3aumopelicTBie  PEryiasTOPHBIX MEXaHU3MOB TpPU  YIPaBICHUU
CKOPOCTbIO POCTa MUKPOOPTaHNU3MOB.

11. Cenexuusi MHUKPOOPTAaHU3MOB — TIPOJIYIIEHTOB MPAKTUUYECKH BaXKHBIX
BEIICCTB

12. Vicnonb30BaHue TEHETHIECKON WHKEHEPHH VIS TOTYYEHUS TPAKTHICCKU
MOJIC3HBIX IIITAMMOB MUKPOOPTAaHH3MOB

13. KynbTHBUPOBaHHE MUKPOOPTAaHU3MOB

14. Tlepuoanueckoe KYJIbTUBUPOBAHUE — Hayajo W3YUYCHUS
MHUKPOOHOJIOTUYECKOTO CUHTE3A.

15. HenpeppiBHOE KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

16. KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.

17. Yupasnsgemoe KyJbTUBUPOBAHUE MUKPOOPTaHU3MOB.

18. Aspanus npu KyJIbTUBUPOBAHUM MHUKPOOPTaHU3MOB

19. XpaHneHue MUKPOOPTaHU3MOB

20. bakTeproharuBMHUKPOOHOIOTHUECKOUTTPOMBIIITIEHHOCTH

21. UMMOOMITM30BaHHBICKIIETKUMUKPOOPTaHU3MOBHUXIIPUMEHEHUE

22. Tlonmyyernne OWONOTMYECKH AKTUBHBIX BEIIECTB W OTICIBHBIX
KOMITOHEHTOB MUKPOOHBIX KJIETOK

23. O0pa3zoBaHue aHTUOMOTHUKOB B IIPOMBIILJICHHBIX YCJIOBHSIX.

24. IIpoMBIIIUIEHHOE MOJyYeHUE aHTUONOTHUKOB.



25. [ToTepst cmOCOOHOCTH MUKPOOPTaHU3MOB K 00pa30BaHUI0 aHTUOUOTHUKOB
B IIPOMBIIIJICHHBIX YCIOBUSX.

26. Butamun B12 (mpoxynentst Butamuna B12; 6uocunrtes Butamuna B12;
¢byukun Butamuaa B12; nonxydyenue u npuMmenenue Butamuda B12).

27. PuboduaBun (mpoayueHTsl pubodaaBuHa; OMOCHHTE3 puOOQIaBUHA;
peakiuu, Karaau3upyemble (IaBONMpoTeUiaMu; TMOJyYeHHE W MPUMEHEHHE
pubodiaBuHa).

28. OproctepuH (IPOAYLEHTHl 3ProcTepuHa; OWOCHMHTE3 3ProcTepUHa;
yCIIOBUSL O00pa30BaHUs DJProcTEpUHA JAPOXIKAMH; IMOJyYeHHE M MPUMEHEHHE
ProcTeprHa).

29. buocuHTe3 KapOTHHOUIOB.

30. IIpoayteHTh! U NPOMBIIUIEHHOE MTOJIy4€HHE KAPOTUHOUIOB.

31. IlonyuyeHne aMHUHOKHUCIOT C MOMOIIBI0 UMMOOMIM30BAHHBIX KJIETOK U
dbepMeHTOB.

32. buocuHTe3 TUTUIOB.

33. BausiHue ycnoBuil KyJIbTUBUPOBAHMSI Ha COCTAB JIUMHIOB.

34. Bo3MOXHOCTH MPOMBIIIJICHHOTO MOTy4YEeHUS JTUITHIOB.

35. buocuHTe3 monucaxapuaos.

36. YcinoBust  KyJbTUBUPOBAaHUS  MHUKPOOPraHM3MOB U OHWOCHHTE3
NOJIUCaXapHU/I0B.

37. IIpoMBITIUIEHHOE TIOJIyYeHHE MUKPOOHBIX MOJIMCAXaAPHUIOB.

38. CniuproBoe Opo’KeHHE B MPOMBIIIIEHHON OMOTEXHOJIOTUH.

39. [IponmmoHOBOKHCIIOE OPOKEHHUE B MPOMBIIIIICHHON OMOTEXHOJIOTHH.

40. AuieToHO-OyTHIIOBOE B TPOMBIIIJICHHONW OMOTEXHOJIOTHH.

41. Mon0o4YHOKHUCI0€ OpOKEHNE B MPOMBIIIIEHHOW OMOTEXHOJIOTHH.

42. Tlomyuenue yKkcyca U APyTryue acleKThl UCMOJIb30BAHUS YKCYCHOKHCIBIX
OaKkTepwHii.

43. Mukpobuosornueckre Tpanchopmaiuu npu cuare3e Butamuna C.

44, TlonyuyeHue OpraHu4eCKuX KUCIOT.

45. Tpancdopmarys OpraHu4eCKUX COSTUHECHUIA.

46. [Ipon3BoaCcTBa, OCHOBAHHBIE HA TTOJYYEHUH MUKPOOHOI OMOMACCHI.

47. Ilonyuyenue Oenka.

48. VcTopus HCTIONH30BaHMS MUKPOOPTAaHU3MOB TSI TTOJTy4YeHUS OelKa.

49. [Tpon3BOACTBO BaKIMH, 0akTepro(daroB v MpenapaToB, HOPMATU3IYIOITIX
MUKpO(hIOpy YeToBEKa.

50. JIeueOHO-ipohUIaKTUUECKHE MpernapaThl 0akTepruodaros.

CocraButenb N.A. CynpyHoBa
(roanuck)

« » 20 T.
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Kpurtepuu BbICTABJIEHHSI OLIEHKH 00y4AIOLIUMCS HA IK3aMeHe

o TMCIOMIIJIMHE

«[IpompbltieHHass MUKPOOHOJIOTHSL M OMOTEXHOJIOTHS»

banuabl
(pedTHHrOB
O OILICHKH)

Ounenka
3avyerta/
K3aMeHa
(crannmapTHas)

TpeGoBannus k cpopMUPOBAHHBIM KOMIIETEHMAM

100-85
Oa1oB

«ONJIUYHO Y

OneHka «OTJIIMYHO» BBICTABIIETCS OOydYaromemycs,
eciii OH INIyOOKO M IPOYHO YCBOWJI IPOrpaMMHBIH
MaTepuai, UCUEPIIBIBAIOLIE, [10CIE0BATEIbHO, YETKO U
JOTMYECKH CTPOHHO €ro u3jaraer, yMeeT TECHO
YBSI3bIBAaTh TEOPUIO C IPAKTUKON, CBOOOIHO CIIPABIISIETCS
C 3ajJayaMy, BOIpOCAaMM UM  JIPYTMMH  BHUJaMHU
IPUMEHEHUS 3HAHUM, @OpUYEeM HE 3aTpyAHseTca C
OTBETOM IIpU BHUJOU3MEHEHHM 3aJlaHHi, UCIOJIb3YyeT B
OTBETE MaTepual MOHOTPAPHUECKONW JIUTEPATYPHI,
IPaBUIBHO OOOCHOBBIBAET IPUHATOE pEIlIEHHE, BIIaJeeT
Pa3HOCTOPOHHUMU HABBIKAMU U IPUEMaMU BbINIOJTHEHUS
IPAKTUYECKHX 3a/1a4.

85-
760a10B

«xopouwo»

OreHKa «XOpOII0» BBICTABIISIETCS 00yUYaIOIEMyCsl, €CIIH
OH TBEpAO 3HAET MaTepuall, FPaMOTHO U IO CYLIECTBY
U3JIaraeT ero, He JIOMYCKasl CyIECTBEHHBIX HETOUHOCTEH
B OTBETE Ha BONPOC, TNPABMWIBHO IPUMEHSET
TEOPETUUYECKHE MIOJIOKEHHUS pu peneHnn
IIPAKTUYECKUX  BONPOCOB M 3a7ad,  BJAJEeET
HEOOXONMMBIMM ~ HaBBIKAMH WM NpPHEMaMH  UX
BBINOJIHEHUSL.

75-610am1

«y0081emeop
UMeNbHO»

Onenka «YZIOBJIETBOPUTEIILHO» BBICTaBIISICTCSA
oOyuaromemycs, €cid OH HMEeT 3HaHUSA TOJIbKO
OCHOBHOI'O MaTrepuajla, HO HE YCBOWJI €ro JAeTaleH,
JIOIIyCKaeT HETOYHOCTH, HEAOCTATOYHO IIPABUIIBHBIC
(bopMyIINPOBKH, HapyLIECHUs JIOTUYECKON
MIOCJIEIOBATEIbHOCTH B M3JI0KEHUHM IPOTPaMMHOIO
MaTepHuaa, UCIBITHIBAET 3aTPyAHEHUS IIPU BBITIOJHEHNUN
PAaKTUYECKHUX paboT.

60-50
0a10B

«Heyo0e1ems
OpUMENILHOY

OneHKa  «HEYIOBJICTBOPUTEIHHO» BBICTaBJISIETCS
o0yuarorieMycsi, KOTOPbIH He 3HACT 3HAUUTEILHON YacTH
POrPaMMHOTO MaTepHalia, JOMyCKaeT CYIIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyTHCHUSIMHU
BBIMOJIHAET TpakTudyeckue paborel. Kak mpaBmio,
OIICHKA «HEYTOBJICTBOPUTEIIHHOY CTaBHUTCS
00yJaromuMcsi, KOTOpPBIE HE MOTYT TPOJOIKHUTH
oOydueHne 0e3  JOMONHUTENBHBIX  3aHATHH  TI0
COOTBETCTBYIOIIECH TUCIUTIIINHE.
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Obpasey sx3aMeHayUuoOHH020 buema

§

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINN
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHUE BBICILIEr0 00pa30BaHMs
«/laibHeBOCTOUYHBIN (heepanbHBIA YHUBEPCUTED)
(ABDY)
IIxoJ1a OMOMeIMIIUHbI
(ILIBM)
Peanuzyrommii JlenapraMeHT NUIIEBBIX HAYK U TEXHOJOTUI

OIl 19.03.01 buorexHoaorus

Jucumiuinaa ITpombliicHHass MUKPOOHOIOT st B OHOTEXHOIOTHS
®opma oOyuenuss OuHas

Cemectp 6 (Becennuii) 20 -20__ yueOHOTro0 roja

JK3aMeHAUMOHHBbINA Omiter Ne 1

1. OcHOBHBIE 00JaCTH OMOTEXHOJOTHHM, WMECIOIIHUE IPOMBIIUICHHOE
3HAuYCHUE.

2. llepuomnueckoe KYJbTUBUPOBAHHUE — Hayajo H3YYCHUS
MUKPOOHOJIOTUYECKOTO CUHTE3A.

3. IIpompIIeHHOE TTOTyYCHIUE MUKPOOHBIX MTOJIMCaXapHIOB.

Hupekrop Jlenapramenra
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KoMmiekThbl 0lIeHOUHBIX CPEACTB /ISl TEKYIIEH aTTecTalnu

OdopmireHne OITOPHOI0 KOHCIIEKTA
no aucuuiuInHel [poMpInuIeHHass MEKPOOHOJIOTHS M OMOTEXHOJIOTHSI

1. UcTopust IpOMBIIIUIEHHON MUKPOOHOIOTHH

1.1  XpoHojormyeckue  3Tambl  Pa3BUTHS ~ MHUKPOOMOJIOTHM IS
OMOTEXHOJIOTHH.

2. O0wmas XxapakTepUCTUKa MUKPOOPTAHU3MOB

2.1 AykapuoTsl (BUPYCHI U BEPOU/IBI).

2.2 IIpokapuoThsl (0akTepun).

2.3 DyxkapuoThl (TpuObI, BOJOPOCIH, IMPOCTEUIINE, BBHICIINE PACTEHUS,
JKUBOTHBIC).

2.4 ®epMEeHTHI.

2.5 bUONOrNYeCKr aKTUBHBIE XUMUYECKHE BEILIECTBA.

2.6 KynbTypbl 3yKapuOTHYECKHUX KIIETOK.

3. OcHOBHBIE MPUHIUOBI PEryJSIIMM  MeTadoiM3Ma U CKOPOCTHU
POCTAMUKPOOPTraHU3MOB

3.1 OcHOBHBIE TOHATHS.

3.2 Perynsius Ha ypoBHE OMOCHHTE3a OCIIKOB.

3.3 Perynsuus akTUBHOCTH F'OTOBBIX OEJIKOBBIX TOCPEAHHUKOB.

3.4 Perynsuus uHTETrpaJIbHbIX MEMOPAHHBIX POLIECCOB Y MUKPOOPTraHU3MOB.

3.5 DB3auMOAEHCTBHE pPErYyJSTOPHBIX MEXAaHM3MOB IIpU  YIIPABICHUHU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

4. Cenexkuusi  MHKPOOPraHW3MOB —  IPOAYLEHTOB  IPAKTHYECKHU
Ba)KHBIXBEILIECTB

4.1 Bb160op MCXOTHOTO MUKPOOPTaHU3MA IS CEJICKITUH.

4.2 IToaroroBka HCXOAHOTO IITaMMa K CEJICKIIMOHHOMW paboTe.

4.3 [Tony4yeHne MyTaHTOB.

4.4 Metonbl 0TOOpa MyTaHTOB C MOBBIIIEHHBIM YPOBHEM MPOIYKIUH.

4.5 Metoa noiy4yeHusi FTeHETUYECKUX PEKOMOMHATOB.

5. Vcnonb30BaHue FeHETUYECKON MHKEHEPHUH IS MOTYUYEHUSI MPAKTUYECKU
MOJIE3HBIX ITAMMOB MUKPOOPTaHU3MOB

5.1 [lony4yeHue GENKOB YeJIOBEKA U )KMBOTHBIX.

5.2 KoHcTpynpoBaHHE€ IITaMMOB NPOAYLIEHTOB NEPBUYHBIX M BTOPUYHBIX
MeTabOoJIUTOB.

6. KynbpTuBHpOBaHNE€ MUKPOOPTaHU3MOB

6.1  Ilepuoguueckoe  KyJbTUBUPOBAHME  —  HA4yaJllo  H3Y4YECHMs
MUKpPOOHOJIOTUYECKOTO CUHTE3A.
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6.2 HenpepbIBHOE KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

6.3 KomuecTBeHHbIE XapaKTEPUCTUKN MUKPOOPTAHU3MOB.

6.4 YnpasisieMoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

7. Aspanus npu KyJbTUBUPOBAHUA MHUKpPOOPraHU3MOB

7.1 BausiHMe KOHLIEHTpalMM PAacTBOPEHHOIO B CPElE KUCIOPOJa Ha POCT
MUKPOOPTraHU3MOB.

7.2 TpaHcmopT KHUCIOpOAa W3 BO3AyXa B KYJbTYypalbHYIO Cpeay U K
MUKPOOPTraHU3MaM.

7.3 MaremaTuueckoe omHcaHue abCcopOLMU KHUCIOpOAa B IMEPUOTUYECKH
NEHCTBYIOILEM alapare Npu KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

7.4 AGcopOrusi KUCIOpoAa B MEPUOAMYECKU JICUCTBYIOIIEM ammapare 0e3
MUKpPOOPTaHU3MOB.

7.5 AGcopOuus KuciaopoJa B INEPUOAMYECKU JIEHCTBYIOIIEM ammnapaTe Mpu
KyJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB.

7.6 AOcopOuusi KuciopoJa B HENPEPHIBHO JEHUCTBYIOIIEM arapare Jis
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

8. XpaHeHHEe MUKPOOPTaHU3MOB

8.1 Ilepuoanueckue nepecensbl (WK «CyOKYJIbTUBHPOBAHUEY ).

8.2 XpaHeHME MHUKPOOPIaHHM3MOB IPU HHU3KUX M  YJIbTPAHU3KHUX
TEeMIIepaTypax.

8.3 JInodunuzamms.

8.4 XpaHeHre MUKPOOPTraHW3MOB B BBICYILIEHHOM COCTOSIHUH.

8.5 XpaHeHune 1o MUHEPAIIbHBIM MACIIOM.

8.6 XpaHeHHE OTAEIBHBIX TPYII MUKPOOPTaHU3MOB.

8.7 OnpeneneHune sKkU3HECIOCOOHOCTH KYJIbTYP.

9. bakrepuodaru B MUKpOOHOJIOTMYECKOIN MPOMBIIIJIEHHOCTH

9.1 Muoroo0pa3zue u o01Ire cBONCTBa OakTepruodaros.

9.2 Tlonamanue aroB Ha TPOU3BOJICTRO.

9.3 OcHOBHBIC CTaJUM PA3BUTUSA W NPOCTEUIIHNE METOAbl HCCIICAOBAHUS
0akTeprodaros.

9.4 OcoOeHHOCTH pa3BUTUS YMEpPEHHBIX (aroB (JIM3O0TCHHU3ALMH U
WHIYKIUN).

9.5 HocutenbcTBO (MCEBAOIM3OreHUs1) U MH(EKIU KIETOK NEPMaHEHTHO
paspuBatomumucs garamu ([1PD-undexnms).

9.6 Ilpocteie ciocoOb! uaeHTUGUKAIIN OaKkTeprodaros.

9.7 Hedextunie ¢(aru. IloHATHEe O CYIIECTBEHHBIX U HECYIIECTBEHHBIX
(106aBOYHBIX) TeHAX.

9.7 IlpuHUMIBI ¥ METOBI KIIaCCU(pUKALUU OaKTEpHOQaros.

9.8 ®daroserit mpoduis 3apoaa (PII3).
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9.9 MexaHu3Mmsbl (aroycToH4MBOCTH OAKTEPUI U CLIOCOOBI IPETOTBPALLICHHS
(haroJu3ucoB.

9.10 bakTepuodaru B TeHETUKE U CEIEKIIUHI MPOMBIIIIEHHBIX MPOIYIIEHTOB.

9.11 O6mmebunonornyeckast 3HaYMMOCTh HCCIEA0BaHUs OaKkTeprodaros.

10. IMmMOOMIM30BaHHbIE KIIETKM MUKPOOPTaHU3MOB U UX IPUMEHEHUE

10.1 MeTo 161 UMMOOMITM3ALIUU KJIETOK MUKPOOPTaHU3MOB.

10. 2 OcoGeHHOCTH KUBBIX MMMOOMIN30BaHHBIX KJIETOK MUKPOOPTaHU3MOB.

Kpurepumn oneHku:
v" 100-86 6a10B — OTBET MOKa3bIBAET IIYOOKOE M CHCTEMATHUECKOE 3HAHKE

BCEr0 IMPOrpaMMHOI0 MaTepuaiga U CTPYKTYpbl KOHKPETHOTO BOIIPOCA, a TaKKe
OCHOBHOT'O COJIEpKaHMsI 1 HOBALU JIEKIIMOHHOTO Kypca MO0 CPaBHEHUIO C y4eOHOU
JUTEPATypPOil; IEMOHCTPUPYET OTUETIIMBOE U CBOOOHOE BJIAICHNUE KOHIIETITYaJIbHO-
NOHATUMHBIM alapaToM, HAyYHBIM SI3bIKOM U TEPMHHOJIOTHEN, OTBET MOKA3BIBACT
3HaHHWE OCHOBHOM JINTEPATYPHI U 3HAKOMCTBO C JOMOJIHUTEILHO PEKOMEHIOBAaHHOM
JUTEPATYpPOil, TOTMYECKH KOPPEKTHOE U YOETUTENbHOE U3JI0KEHUE OTBETA.

v 85-76 GautoB — 3HAHHE Y3JIOBBIX MPOOIEM MPOrpaMMBI M OCHOBHOTO
COJIEp’KaHusl JIEKIIMOHHOTO Kypca; YMEHHE II0JIb30BAThCA  KOHUENTYaJbHO-
MOHSATHIHBIM aNapaToM B MPOLECCE aHAIN3a OCHOBHBIX MPOOJIEM B paMKax JaHHOU
TEMbI, 3HAHUE BAaXHEUIIUX pabOT M3 CIUCKAa PEKOMEHIOBAaHHOW JMTEpaTypbl. B
LIEJIOM JIOTUYECKHM KOPPEKTHOE, HO HE BCErJa TOYHOE M apryMEHTHPOBAHHOE
U3JI0’)KEHUE OTBETA.

v’ 75-61 Gamr — (¢parMeHTapHBIC, MOBEPXHOCTHBIE 3HAHWS BaKHCHUIIINX
pa3fenoB MporpaMMmbl M COAEpPKAaHUS JIEKUIMOHHOTO Kypca; 3aTpyAHEHHUS C
UCIOJIb30BAHUEM HAYYHO-TIOHATUWHOTO ammapara ¥ TEPMHHOJOTHHM y4eOHOU
JUCILUIUIMHBI; HEMOJIHOE 3HAKOMCTBO C PEKOMEHIOBAaHHOM JIMTEPATYPOI; YACTUUHBIE
3aTpyJHEHUSI C  BBIIOJIHEHHEM IPEAYCMOTPEHHBIX MPOrpaMMOM  3aJaHHUI;
CTPEMJIEHHE JIOTUYECKH OIPENIEICHHO U MOCIEI0BATEILHO U3JI0KUTh OTBET.

v 60-50 GamioB — He3HaHHUE, MO0 OTPHIBOYHOE IPENCTABIEHHE O JAHHON
npobiemMe B paMKax y4eOHO-IPOTpaMMHOTO MaTepuaia; HEyMEHHUE HCIOJIb30BaTh
MIOHATUMHBIN amnmapar; OTCyTCTBUE JIOTUYECKOM CBSI3U B OTBETE.

CocraBurenp N.A. CynpyHoBa

(Toamuce)

« » 20 T.
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Tembl pedpepaToB U 10KJIAT0B
no aucuumuinHel [poMpInuIeHHass MEKPOOHOIOTHS M OMOTEXHOJIOTUS

1. O6bekThl OMOTEXHOJIOTUN (OMOJOTUYECKUE CHUCTEMBI, HCIOJIb3yEeMbIE B
OMOTEXHOJIOTHH).

2. bruooObekThl. CiocoObl X CO3/1aHUsI U COBEPIICHCTBOBAHUSI.

3. CrocoObl U cuCTEMBI KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

4. Ucrionb30BaHUE  MOJIEKYJIAPHBIX ~ MEXaHM3MOB  BHYTPUKJIETOYHOU
peryiasiuuy B OMOTEXHOJIOTMYECKOM IPOU3BO/ICTBE.

5. depMeHTalMOHHBIE MPOLIECCH B MPOMBILIIEHHOCTH.

6. YopaBneHue  TEXHOJIOTUYECKUMH  PEKMMaMH  NEPUOAMYECKUX |
HOJIyTIEPUOINYECKUX MTPOLIECCOB (PEPMEHTALUH.

7. buokaTtanu3z u 6uotpanchopmanus.

8. DKCTpaKIMOHHBIE METO bl BBIJCJIEHUS TPOAYKTOB METa00I13Ma.

9. CopOLnoHHbBIE METOBI BbIIEICHUS POTYKTOB OMOCUHTE3A.

10. CoBpeMeHHOE COCTOSIHUE U MPOOIEMBbI IPONU3BOACTBA AMUHOKHUCIIOT.

11. CoBpemMeHHOE COCTOSIHUE U TPOOIEMBbI MPOU3BOACTBA OMOJIOTHYECKU
AKTUBHBIX BEIIECTB.

12. CoBpeMeHHOE COCTOSIHUE U NMPOOIEMBbI IPOM3BOACTBA AaHTUOHMOTUKOB.

13. CoBpemeHHOE COCTOSTHUE U TIPOOJIEMbI IPOM3BOJICTBA HMHCYJIMHA.

14. CoBpemMeHHOE COCTOSTHUE U TIPOOJIEMBI TTOJTyYSHHS TIEKTUHOB.

15. CoBpeMeHHOE COCTOSIHUE U MPOOJIeMbl IOTYyUYEHUS] KAPOTUHOUIOB.

16. [TpoGaembl POU3BOACTBA OMOIOTUYECKH aKTUBHBIX MOJICKYJI.

17. Vicnonb30BaHNe F€eHETUUECKON MHKEHEPHUH JJIs1 TOTYYEHUS IPAKTUYECKU
MOJIE3HBIX ITAMMOB MUKPOOPTaHU3MOB.

18. OnTumu3anusi  OMOTEXHOJIOTHYECKUX  TPOIECCOB  C  MOMOIIBIO
IPOrpaMMHBIX IPOAYKTOB.

19. CepxcuHTE3 MPOIYKTOB META00JIM3Ma C UCTIOIb30BaHUEM I'€HETUYECKUX
METO/IOB.

20. BnusiHue yclioBUM KyJIbTUBUPOBAHUS HAa CTAOMIBHOCTH IUJIQ3MHUII U
OMOCHHTETUYECKYIO aKTUBHOCTh PEKOMOMHAHTHBIX IITAMMOB OaKTepuil.
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Kputepuu oneHky npe3eHTallMU JOKIa1a:

E 50-606a.t108 61-75 Gauutos 76-85 6a10B 86-100 6as1;10B
) (HeynoBJ1eTBOP | (YIOBJIETBOpHUTE (xopoumo) (or1uno)
) HUTEJIbLHO) JIbHO)
Kpurep Conep:kaHue KpuTepuen
70
[TpoGnema He [TpoGnema [TpoGiema packpeITa. [TpoGiiema packpbiTa
packpsiTa. packpseiTa He [IpoBenen ananu3 MOJTHOCTBIO.
g 3 | OrcyrcrByloT MOJTHOCTBIO. npobaemsl 6e3 [TpoBenen ananu3
E §: BBIBO/IBI BriBobI HE IPUBJICUCHHUSI poOIIeMEI ¢
% S CHIeJaHbl W/WJH JOTIOJTHUTETILHON MpUBIICYCHUEM
& g BBIBO/IbI HE auteparypsl. He Bce JOTIOJTHUTEIBHON
000CHOBAHBI BBIBO/IbI CJICJIaHbl W/WIIM | IUTEpaTypbl. BoIBOIBI
000CHOBaHBI 000CHOBaHBI
[IpencraBnsema | IlpencraBisemas | [IpencraBisiemast [IpencraBnsiemast
s uHbopManusa | uHbopManug He | HH(pOpPMAIHS HE uH(popmanus
E JIOTHYECKH HE CHCTEMAaTH3HpPOBa | CUCTEMAaTH3UPOBAHA U CHCTEMaTU3HPOBAHA,
= cBsizaHa. He Ha W/WJIH HE II0CJIEIOBATENbHA. MocjeoBaTenbHa U
g UCIOJb30BaHbl | mocienoBarenbHa | Mcnonb3oBaHo Oonee 2 JIOTMYECKH CBS3aHa.
% npodeccuoHalb | .MCIIOJIb30BaHO 1- | mpodeccroHAIbHBIX Hcnonb3oBaHo Oosee
é- HbIE TEPMHUHBI 2 TEPMHUHOB 5 mpodeccruoHaTbHBIX
npogeccuoHalbH TEPMUHOB
BIX TEPMHHA
He Hcnons3oBansl Hcnons3oBansl [Iupoko
WCTIOJB30BAHBl | TEXHOJOTHH TexHooruu PowerPoint. | ucronb30BaHbI
E TEXHOJIOTUHU PowerPoint He 6onee 2 ommbok B TEXHOJIOTHH
= PowerPoint. YacTHYHO. 3-4 Ipe/ICTaBISIEMOM (PowerPoint u ap.).
E. Bosnbuie 4 OLIMOKH B UHpOpMaLIUU OTCyTCTBYIOT
g omuoOOoK B MpEeACTABISIEMOM OLIUMOKY B
NpPEJCTaBIsIEMO | HHPOPMALIUU IpeCTaBIsIeMOM
it uadopManuu uHpopManuu
= Her otBeToB Ha | TosbKO OTBETHI OTBeTHI HAa BONIPOCHI OTBeTHI HAa BOIPOCHI
= 32 | BOIpPOCHI Ha dJIEMEHTAapHBIC | MTOJHBIC W/ YaCTUYHO | TIOJHEIE, C
é é. BOTIPOCHI MTOJTHBIC MIPUBHICHHEM
g 2 IPUMEPOB W/UITN
MOSICHEHUH
CocraButenp N.A. CynpyHoBa
(moamnuce)
« » 20 T.
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Bomnpocs! AJ1s1 KOJIOKBUYMOB, co0ece10BaHHs
no aucuumiuHel [pompinuieHHas MUKPOOUOJIOTHS U OMOTEXHOJIOTUS

Pa3nen 1. Hayuynble 0CHOBBI IPOMBILIIICHHON MUKPOOHOJIOTHH.

Tema 1. VcTopus npoMbIIIJIEHHON MUKPOOHUOJIOTHH,

2. XpOHOJIOTUYECKHUE ITAIBI PA3BUTHSI MUKPOOUOJIOTHH 7151 OMOTEXHOJIOTUH.

Tema 2. O611ast xapakTepUCTUKa MUKPOOPTAaHU3MOB.

7. AykapuoTsl (BUPYCHI U BEPOUJIBI).

8. [IpokapuoTsl (0akTepun).

9. Dykapuotsl (Tpubbl, BOAOPOCIH, TMPOCTEHIINE, BBICIIUE PACTEHUS,
JKUBOTHEIC).

10. ®DepmeHTHI.

11. buonormyeckud aKTUBHbIE XUMUYECKHUE BEIIIECTBA.

12.  KyabTyphl 3yKapUOTHYECKUX KIETOK.

Tema 3. OcHOBHBIE TNPUHIHUIBI PETYJSAIHH MeTaboNM3Ma U CKOPOCTU
POCTAMUKPOOPTaHU3MOB.

6. OCHOBHBIE TIOHSTHS.

7. Perynsuus Ha ypoBHE OMOCHHTE3a OETIKOB.

8. Perymsiust akTUBHOCTU FOTOBBIX OEJTKOBBIX MOCPEIHUKOB.

9. Perymsitust MHTETpaIbHBIX MEMOPAHHBIX MPOIECCOB Y MUKPOOPTaHU3MOB.

10. BsauMopeiicTBUE pEryJATOPHBIX MEXaHW3MOB TMPU YIPaBICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

Tema 4. Cenekuuss MHKPOOPTraHW3MOB — NPOAYLEHTOB IPAKTHYECKU
BaKHBIXBEIICCTR.

6. Be160p MCXOTHOTO MUKPOOpPTaHU3Ma JIJISl CENISKIINH.

7. IlonroToBKa UCXOIHOTO IITAMMA K CEJIEKIIMOHHOU paboTe.

8. IlomyueHnue MyTaHTOB.

9. Metoas! 0TOOpa MyTaHTOB C TIOBBIIIIEHHBIM YPOBHEM PO TYKITHH.

10. Merox nony4yeHUs: TEHETUIECKUX PEKOMOWHATOB.

Tema 5. Hcrnonb3oBaHuE TE€HETUYECKOM WHXEHEPUM U IIOJNYYEHHUS
MPAKTUYECKHU MOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB.

3. Ilosyuenue OEIKOB YeIOBEKa U KUBOTHBIX.

4. KoHCTpynpOoBaHUE INTAMMOB TPOAYIEHTOB IEPBUYHBIX W BTOPHYHBIX
METa0OJUTOB.

Tema 6. KynbTuBHpOBaHNE MUKPOOPTAHU3MOB.

5. Ilepuoanueckoe KyJbTUBUPOBAHNE — Ha4yajo U3Y4YCHUS
MHUKpPOOHOJIOTUYECKOTO0 CUHTE3A.

6. HenpepbiBHOE KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

7. KonmnyecTBEeHHbIE XapaKTEPUCTUKU MUKPOOPTAHU3MOB.
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8. Ynpasnsiemoe KyIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Tema 7. Aspanus npu KyJIpTUBUPOBAaHUM MHUKPOOPTAHU3MOB.

/. BiiisiHue KOHUEHTpalMy PacTBOPEHHOI'O B Cpele KHUCIOpOoJa Ha pPOCT
MUKpPOOPTaHU3MOB.

8. Tpancnopt KHCIOpOJa M3 BO3JyXa B KYJIbTypaJlbHyl0O Ccpeay U K
MUKpPOOpraHU3MaM.

9. Maremaruueckoe omucaHue a0copOUMU KHCIOpOoJa B TEPUOJUUYECKU
JEHUCTBYIOILEM afmapare npu KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

10.  AOGcopOrus KuCIopoaa B MEPUOINYECKH ICUCTBYIONIEM ammapare 6e3
MUKpPOOPTaHU3MOB.

11.  AOGcopOuus Kucaopoja B MEPUOJUUYECKH ICUCTBYIONIEM annapare mpu
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

12.  AGcopOuusi KUCIopoaa B HEMPEPHIBHO JICHCTBYIOIIEM armapare s
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 8. XpaHeHne MUKpOOPTraHU3MOB.

8. Ilepuoamdeckue nepeceBsl (WM «CyOKYJIBTUBHPOBAHUEY ).

9. XpaHeHrne MUKPOOPTaHU3MOB MPU HU3KUX U YIBTPAHU3KHX TEMIIEPATYpPaXx.

10. JInodummmzamms.

11. XpaHeHue MUKPOOPTaHU3MOB B BHICYIIICHHOM COCTOSTHUH.

12. Xpanenue 1oJ i MUHEPATHHBIM MACIIOM.

13. XpaHeHue oTEIbHBIX TPy MUKPOOPTaHNU3MOB.

14.  OmnpeneneHue )XM3HECTOCOOHOCTH KYJIBTYP.

Tema 9. bakrepuodaru B MHKPOOMOJIOTHYECKOW MPOMBIIIIIEHHOCTH
MHuoroo6pa3ue u obmue cBoricTBa 6akTepruodaros.

12. Tlonmamanue ¢aroB Ha MPOU3BOACTRBO.

13.  OcHOBHBIE CTaaUM Pa3BUTHS M MPOCTEHIINE METOMAbI MCCIEAOBAHUS
OakTeprodaros.

14.  OcobeHHOCTH pa3BUTHS YMEPEHHBIX (aroB (JM30TEHU3ANNH U
VUHIYKIWN).

15. HocutenbcTBO (MCEBAOIMZOIEHUS) U UHPEKINS KIETOK MEPMaHEHTHO
pasBuBaromumucs paramu (I1PO-undexuns).

16. TIIpoctbie criocoObl uaeHTUGUKAIIMUA OaKTeprOoQaros.

17. Hedexktuble (aru. [loHsATHE O CYIIECTBEHHBIX M HECYIIECTBEHHBIX
(1006aBOYHBIX) TEHAX.

18. IlpunHiunsl u MeTOABI Kiaccuukanum 6akrepruodaros.

19. ®arossiii mpoduiis 3aBoga (DOII3).

20. MexaHU3MBI (baroycTolunBOCTH OakTepuii u CIIOCOObI
npeaoTBpanieHus Garojm3ucoB.

21. bakrepuodaru B reHETUKE U CEJIEKIIMU IPOMBIIUIEHHBIX IPOYIIEHTOB.
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22.  OO6mebuosornyeckasl 3HauuMOCTh UCCIIeI0BaHUs OakTeproQaros.

Tema 10. UMMOOMIN30BaHHBIE KIIETKH MUKPOOPTaHU3MOB U MX IPUMEHEHHE .

3. MeTtoapt UMMOOMIM3AIINN KIIETOK MUKPOOPTaHU3MOB.

4. OcoOEHHOCTH KHBBIX UMMOOMIIM30BaHHBIX KIIETOK MUKPOOPTaHU3MOB.

Pa3nen 2. [lonyyenne 0M0JIOTMYECKH AKTUBHBIX BEIIECTB H OTAEJbHBIX
KOMIIOHEHTOB MUKPOOHBIX KJIETOK.

Tema 1. AHTUOMOTUKHY.

10. OG6pa3oBaHuEe aHTUOMOTHUKOB B IIPOMBIILICHHBIX YCIOBHSIX.

11. IlyTtu noBbillIeHUS OMOCUHTE3a AaHTUOMOTUKOB MUKPOOPTraHU3MaMHU.

12.  JIByx(a3zHblii XapakTep pa3BUTHS MPOAYIIECHTOB aHTHOMOTHKOB.

13. JlaGopaTopHbIii periaMeHT.

14.  [IpombllIUIEHHOE MOIyYeHUE aHTHOUOTUKOB.

15.  [IpomblIUICHHBIN METO/]T MOJTYYCHUS MOJTyCUHTETUYECKUX
AHTUOMOTHKOB.

16. Ilotepss  crmOCOOHOCTH  MHUKPOOPraHM3MOB K  0Opa3OBaHUIO
AHTUOMOTHKOB B TIPOMBIIIJICHHBIX yCIOBHSX.

17. IlpumeHeHHE aHTUOMOTHUKOB.

18. AxTuOmoTukMm — crneunduyecKkue WHTHOUTOPHI psAga PEaKIIHid
MeTabor3ma.

Tema 2. BuramuHsl.

4. Butamun Bi, (mpoayneHTsl BuTammuHa Biy; OMocuHTE3 BHTamuHa Bi;
¢GyHKIMK BUTaMuHA B2, OydeHre U MpuMeHeHHe BUTaMiHa B1y).

5. Pubodnaun (mpoayueHtsl pubodiaBuHa; OMOCHHTE3 puOOQIaBUHA;
peaknuu, KaTaau3upyembie (IaBONPOTEHIAaMHU; TIOJYyYCHHE U TMPUMCHCHHE
pubodiaBuHa).

6. OproctepuH (MPOIYIEHTHI ASProcTepuHa; OWOCHHTE3 HProCTEPUHA,
yCJIOBHsSI 00pa30BaHUsSl JProcTepuHa JAPOXOKAMH, IMOJTyYEHHE U TMPUMEHEHHE
ProcTeprHa).

Tema 3. KapoTuHouibl.

6. buocuHTe3 KapOTUHOUIOB.

7. Jlokanu3zauus U QyHKIMH KAPOTUHOUIOB.

8. YcnoBust 00pa3oBaHusi KAPOTUHOUIOB MUKPOOPTAHU3MAMHU.

9. [Ipoay1eHThI B MPOMBIIIIICHHOE MOTYYECHUE KAPOTHHOUIOB.

10. Hcmonp3oBaHWE KAPOTHHOUIOB B HAPOTHOM XO3SHCTBE.

Tema 4. [uOGepeTUHBI.

Tema 5. Ankagouasl.

Tema 6. AMUHOKHUCIOTBL.

6. buocuHTe3 rIyTaMMHOBOM KUCIIOTHI.

/. buocunres nu3uHa.
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8. Perynsiiust 6MocHHTE3a aMUHOKHUCIIOT.

9. [onyueHne aMHUHOKHUCIOT C TIOMOIIBI0 MMMOOWIM30BAHHBIX KJIETOK U
(bepMeHTOB.

10. Tlomy4yeHne ONTHYECKUX M30MEPOB AMHUHOKHUCIIOT MyTEM IMPUMEHEHUS
aluiIa3 MUKpPOOPTaHU3MOB.

Tema 7. Hykneotuasl

5. Cuntes ATO.

6. CuHTEe3 HUKOTUHAMUITUHYKIICOTHUIA.

/. CUHTE3 NUHO3MHOBOU KUCIIOTHI.

8. CunTte3s ryano3uanonudocharos.

Tema 8. ®epmeHTHI.

6. OcobeHHoCcTH (PEPMEHTOB MUKPOOPTAaHU3MOB.

7. ®epMeHThl MUKPOOPTaHU3MOB, IPUMEHSIEMBIE B IIPOU3BO/ICTBE.

8. llITamMMBbI-IPOAYLIEHTHI U KYJIbTUBUPOBAHHUE.

9. Brienenue u crabunuzanusi GepMEeHTOB.

10. IIpumenenue GpepMEHTOB MUKPOOPTaHU3MOB.

Tema 9. JIunupasi.

7. CocTaB U cofiepKaHue JUMUI0B Y MUKPOOPTAaHU3MOB.

8. IIpoaylieHThI JIUITHTIOB.

9. buocunTe3 MUMUIOB.

10. BuusnwMe yclI0BHI KyJIbTUBUPOBAHMS HA COCTAB JTUHUIOB.

11. BO3MOXXHOCTHU IPOMBIIIEHHOTO TOJIYYESHHS JIUTTHIOB.

12. IlpakTHueckoe MpUMEHEHUE JIUITHIOB.

Tema 10. I[Tonucaxapuasl.

7. Ionucaxapuapl TATOTLUIA3MbI I MEMOPAHHBIX CTPYKTYP.

8. Iomucaxapuabl KIIETOYHBIX CTCHOK.

9. BHeksneTouHbIe OTUCAXAPU/IBI.

10. buocuHTE3 MoNHCaXapHIOB.

11. VYcnoBuss KyJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB U  OMOCHHTE3
MOJINCAXAPHUIOB.

12.  IIpombllIEHHOE MOJTyYEeHUE MUKPOOHBIX MOJIMCAXaPUIOB.

Pa3znen 3. Ucnosib3oBaHMe OpoKeHUd U IPYTUX MPOLECCOB MeTA00IU3MA.

Tema 1. CiupToBO€ OpOKEHUE

5. OU3NOIOTHSI IPOKIKEH U XUMH3M CITUPTOBOTO OPOKEHUS.

6. XapaktepucTuka IpoxkiKed, IPUMEHIEMBIX B TPOMBIIIICHHOCTH.

/. Vicnioyib30BaHKE APOXOKEN B IPOMBIIILIEHHOCTH.

8. Jlpoxcku — BO30yauTeu HHGEKIIMU Ha MPOU3BOJICTRE.

Tema 2. MosiogHOKHCTIOE OpOKEHHUE.

5. O0mras XxapakTepucTUKa MOJIOYHOKHUCIIBIX OaKTEpHUH.
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6. PacipocTpanenuie 1 B3aMMOOTHOLIEHUS C APYTUMH MUKPOOPTaHU3MaMHU.

/. Ucrionb30BaHrE MOJOYHOKHUCIIBIX OAKTEPHIA.

8. MosiouHOKHUCIbIE OaKTepUU — BO30OYAUTENH UH(EKITHH.

Tema 3. [IponroHoBOKUCI0E OpOKEHUE.

4. OO01as xapakTepUCTHKA MPOIMMMOHOBOKUCIBIX OaKTepuil.

5. [IponmoHOBOKHCIIbIE OAKTEPUU B IPOU3BOJICTBE ChIpA U IPYTUX MPOTYKTOB
MUTaHUA.

6. Ipyrue o01acTy mpUMEHEHHsI POITUOHOBOKHCIIBIX OaKTepUH.

Tema 4. AueToH0-OyTHII0BOE OpOKEHUE.

7. OcoOeHHOCTH aleTOHO-OYyTHIIOBOTO OPOKEHUS.

8. [Ipon3BOICTBEHHBIE CPEIBI.

9. [lognepxanue KyabTyphl OAKTEpU U TTOJITOTOBKA MHOKYJIATA.

10. Bbpoxenue.

11. HWudunmpoBaHue B yCIOBHUSIX allETOHO-OYTHUIOBOTO OPOKEHUS.

12. IleperoHka aneToHO-OyTHUIOBOM OPaKKH.

Tema 5. IlomyueHne ykcyca ©W Jpyrue acmeKkThl HCIIOJIb30BaHUS
YKCYCHOKHUCIIBIX OaKTEepHil.

7. O0uras XxapaKTepUCTHUKa YKCYCHOKHCIIBIX OaKTepUH.

8. OkucnuTenbHble TpaHC(HOPMALIUU OPTAaHUYECKUX COETUHEHUM.

9. Mukpobuonornueckue Tpanchopmaiuu npu cuarese Butamuna C.

10. IlomyyeHue AMOKCHAIIETOHA.

11. TlomydyeHue CiMpTOBOIO YKCyca.

12. CuHTe3 moymcaxapuioB.

Tema 6. [losryuenne opraHM4ecKUxX KUCIOT

3. [Nomy4eHne opraHMYeCKUX KUCIOT U3 YTIIEBOIOB.

4. TTomydyeHne OpraHuyecKuX KUCIOT U3 H-ankaHoB.

Tema 7. Tpancopmaiiusi OpraHMuECKUXCOSTUHEHUH.

16. IIpomecchl MUKpOOHOM XUMUHU.

17. Tpancdopmaius pacTyiiei KyJbTypoi B IEPUOJINIECKUX YCITOBHUSX.

18. Tpancdopmaius CyCreH3UsIMU HEPA3ZMHOXKAIOITUXCSI KIIETOK.

19. Tpanchopmaruu, OCYILIECTBJISIEMbIE  CIIOpaMU  TpUOOB U
AKTHHOMHMIICTOB.

20. HenpepsiBHbIE METOABI KYJIbTUBUPOBAHUS.

21. Kowmetabonusm.

22. llpumeHeHue MOBPEXKICHHBIX U JIE3UHTETPUPOBAHHBIX KIIETOK.

23. HurubupoBanHme onpenenéHHbIX y9aCTKOB META00IMIECKUX MMy TEH.

24. IlpuMeHeHHE MYTaHTOB C OJIOKUPOBAHHBIM CHUHTE30M ONPEIEICHHBIX
bhepMeHTOB.
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25. KoHCTpyHpoBaHUE IITaMMOB C TIOBBIIIEHHON CIOCOOHOCTBIO K
TpaHChHOPMAIIHH.

26. depMeHTHBIE TpenapaTbl © UMMOOUIN30BAaHHBIE (DEPMEHTHI.

27. UmMoOmIA3aIus KJIETOK.

28. [lomuTpanchopmanum.

29. Mukpoopranu3Msbl, TpaHCHOPMUPYIOIINE OPTaHUYECKUE COCAMHEHUSI.

30. [Ipumepsl TpaHchopMaLIMK OPTAHUYECKUX COCTUHEHHIM.

Pasznen 4. Ilpou3BoacTBa, OCHOBAHHBIE HAa MOJYYEeHHHM MHKPOOHOI
onmomMaccsl

Tema 1. [Tonyuenue Genka

6. McTopust ncoap30BaHUSI MUKPOOPTAaHU3MOB JIJIS TIOJTy4YEeHHs OenKa.

7. [lurarenpHas IEHHOCTH OEIIKOB.

8. be3BpenHoCcTh MUKPOOHON MacCCHI.

9. [Iporiecc v MPUHIKIIBI KOHTPOJIS BRIPATUBAHUS MUKPOOPTaHU3MOB.

10.  OcHOBHBIE BUJIBI CHIPbSI U UCTIOIb3YEMbIE MUKPOOPTAHU3MBI.

Tema 2. IlpousBoACTBO BakiuH, OakTepuodaroB U Mpenaparos,
HOPMAJIM3YIOIIHUX MUKPO(IIOPY YeTOBEKa

4. BaKIUHEL.

5. JleuebHO-mIportakTHUECKUE TIpenapaThl 0akTepruodaros.

6. bakTepuanbHbie TpenapaThl, HOPMATUIYIOITUE MUKPOGIOPY.

Tema 3. [TonydyeHune a30TPUKCUPYIONTKX OAKTEPHAIBHBIX MPENapaToB

6. CBoiicTBa KITyOCHBKOBBIX OaKTEPHIl.

7. Ponb k1yOEeHBKOBBIX OaKTEepUil B @30THOM OajlaHCE MOYBHI.

8. [Ipenapatsl KiTyOEHBKOBBIX OaKTEPHIA.

9. [IpumeneHune npenapaToB KIyOEHBKOBBIX OaKTEPHIA.

10. [pyrue a3otduxcatopsl.

Tema 4. IloBpexaeHrne MUKPOOPraHM3MaMH MaTEpUATIOB M CIOCOOBI HMX
3aIUTHI.

7. [Ipu3HaKy OBPEKICHUS MaTEPUATIOB MUKPOOPTaHU3MaMHU.

8. Mukpoopranu3Mbl, MOBPEXKAAFOIINE METAJUTHI M METOJIBI KX OOHAPYKEHUSI.

9. [IpuyrHBI MOBPESKICHHUS MAaTEPHUATIOB MUKPOOPTaHIU3MAaMH.

10. ®wusuko-xumuueckue (akTOpbl Cpeabl U MOBPEKICHUE MaTepuaioB
MUKPOOPTaHU3MaMHU.

11. CnocoObl 3amuThl MAaTEPUAJIOB.

12.  Meronpl ompeneneHuss YCTOMYMBOCTA MaTepUAIOB K BO3JIEHCTBHIO
MHUKPOOPTaHU3MOB.

Kpurepuu oneHku:
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v/ 100-85 OamioB —OTBET IIOKA3LIBAET MPOYHLIE 3HAHMS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MPEAMETHON 00JacTH, OTJIMYAETCsl TTyOUHOU U TOJHOTOM
PACKPBITHS TEMBI; BJIaJICHUE TEPMHUHOJOTUYECKUM aIllapaToM; yMEHUE OOBICHATh
CYILIHOCTb, SIBJICHUH, TPOLIECCOB, COOBITUMN, JIENaTh BHIBOJBI M 0000IIEHNS, 1aBaTh
apryMEHTUPOBAHHbIE OTBETHI, MPHUBOJUTH MPUMEPHI; CBOOOJHOE BJAJCHHE
MOHOJIOTUYECKOW PEUbl0, JIOTUYHOCTh U IOCJIEA0BATEIbHOCTh OTBETA; yMEHHE
MPUBOJUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoi 001acTu.

v 85-760a110B — OTBET, OOHAPYXMBAIOIIMH IPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MPEAMETHON 001acTH, OTJIMYAETCSl TTyOUHOU M MOJHOTOM
PACKPBITHS TEMBI; BJIaJICHUE TEPMHUHOJOTUIECKUM aIllapaToM; yMEHUE OOBICHATh
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, I€JIaTh BHIBOJIBI U 000OIIIEHMS, 1aBaTh
apryMEHTUPOBAHHBIC OTBEThI, MPHUBOAUTH TMPUMEPHI; CBOOOJAHOE BIIAJICHUE
MOHOJIOTUYECKOW peYblo, JIOTUYHOCTh U IOCJIEIOBATEILHOCTh OTBETA,0/IHAKO
JIOTTYCKaeTCs OJIHA — JIB€ HETOYHOCTU B OTBETE.

v’ 75-6106a1 — OILICHUBAETCS OTBET, CBUJECTEILCTBYIOIIUA B OCHOBHOM O
3HAHUM  TMPOLIECCOB  HM3Y4aeMOMl MpeAMETHOM  00JlacTh,  OTIMYArOLIUNCA
HEJOCTATOYHOW TIITyOMHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOpUH; ci1ab0 Cc(HOPMUPOBAHHBIMH HABBIKAMM aHAJIW3a SIBJICHUM,
MPOIIECCOB, HEJOCTATOYHBIM YMEHHUEM JaBaTh apryMEHTUPOBAHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOIHBIM BJIAJCHHUEM MOHOJIOTHMYECKON
peublO, JIOTHYHOCTHIO U TOCJIEI0OBATEILHOCTHIO OTBETA; JOIYCKAETCS HECKOJIBKO
OIIMOOK B COJEPKAHUU OTBETA; HEYMEHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYAIIHH,
IIPOBECTH CBSI3b C IPYTUMU aCIIEKTAMH U3y4yaeMoi 00JacTH.

v’ 60-50 GamioB — oOTBEeT, OOHAPYXMBAIOIIMH HE3HAHHUE IIPOLIECCOB
M3y4aeMoil peIMETHOM 00JIaCTH, OTIMYAIOIINIICS HETITyOOKUM PACKPBITUEM TEMBI;
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMH HaBBIKAMHU
aHanM3a SBJICHUM, MPOIECCOB; HEYMEHHEM J1aBaTh apryMEHTHPOBAHHBIE OTBETHI,
cia0bIM  BJIAJICHUEM MOHOJOTUYECKONW peUYbl0, OTCYTCTBHEM JIOTUYHOCTH U
MOCJIETIOBATEILHOCTH; IOy CKAIOTCS CEPhE3HbIE OIMMOKH B COJEPKAHUU OTBETA;
HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKH U3y4yaeMoi 00J1acTH.

CocraButenn N.A. CynpyHoBa

(omvck)

« » 20 T.
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MeTtoanueckne MaTepHaJibl, ONpeaesoNIe MpoueIypbl OlleHUBAHUSA
3HAHMI, YMEHUii, HABBIKOB 1 (MJIM) ONBITA AeATEJIbHOCTH, XapAKTEPU3YIOLIHX
3Tanbl (POPMUPOBAHMS KOMIIETEHIIU

IIpumepHoe comepkaHue METOAUYECCKUX PEKOMEH AU,
onpeaes s IIUX NPoueayPbl OLCHUBAHMUSA Pe3yJIbTATOB
OCBOCHUAIMCIMIIMHBII IpOMBIIIITIEeHHASI MUKPOOHOJIOTHS M OMOTEXHOJIOTHS

Texymas arrecranusi ody4yarommxes. Tekymas arrectanys 00y4aroluXxcs
1o qucuuiuiviee «IIpombliieHHas MUKpOOUOJIOTHS 1 OMOTEXHOJIOT U POBOIUTCS
B COOTBETCTBMM C JIOK&JIbHBIMM HOpMAaTWBHbIMM akTamu JBOY wu ssusgercs
oOs3arenbHOM. Tekymas  arrecrauust 1o gucuuiuinHe  «lIpomblnuieHHas
MUKpPOOMOJIOTHS M  OMOTEXHOJOTHS» MPOBOAUTCS B (OpME KOHTPOJBHBIX
MEPONPUATUI (3auyumsl ONOPHO20 KOHCHEKMA,0mMEemo8 Ha 60NpoChl KOJLIOKEUYMA,
ohopmnenus 8bINOIHEHHO20 NPAKMUYECKO20 3aHAMUSA NO Kelc-3a0aye U N0O020mO6Ke
OUCKYCCUOHHOU meMbl) TIO OLCHMBAHUIO (PAKTHYECKUX pE3yJIbTaTOB OOy4EHUs
00y4aroNIMXCs U OCYIIECTBIISIETCS BETYIIUM IPENOIaBaTeNIEM.

OOBeKTaMu OLICHUBAHUSI BBICTYIIAIOT:

— y4yeOHasi JUCUUIUIMHA (AKTUBHOCTh HA 3aHATUSAX, CBOEBPEMEHHOCTb
BBIINOJIHEHUS PA3JIMYHBIX BHJIOB 33/1aHUM, MOCEIIAEMOCTh BCEX BHUJIOB 3aHATHI 110
aTTeCTyeMO AUCIUILIMHE);

— CTEIIEHb YCBOCHHUS TEOPETUUECKUX 3HAHUN;

— YPOBEHB OBJIAJICHUS PAKTUYECKUMHA YMEHHUSMH U HABBIKAMH T10 BCEM BUIAM
y4eOHOM paboThI;

— pe3yJbTaThl CaMOCTOATENILHON pabOTBHI.

[lo xaxmomy OOBEKTY JaeTcs XapaKTepUCTUKA MPOLEAYp OLEHUBAHHS B
IIPUBS3KE K UCIIOJIb3YEMbIM OLICHOYHBIM CPEJICTBAM.

IIpomexyTounas arrecranusi od0yqaromuxcs. [Ipomexyrounas arrecranus
oOyvaromuxcsi no  gucuuiuiiHe  «[IpomprinieHHas ~— MukpoOuonorus U
OMOTEXHOJIOTUS) TPOBOJIUTCA B COOTBETCTBHM C JIOKAIBHBIMA HOPMAaTUBHBIMU
aktamu JIBOY u aBnsercs o0s3arensHOM. B 3aBUCMMOCTH OT BH1a TPOMEXKYTOYHOTO
KOHTPOJISL 10 JUCLUIUIMHE U (OPMBI €ro OpraHu3alliyd MCIOJIb30BaHbl Pa3iIMyHbIe
KPUTEPUU OLICHKY 3HAHWUM, YMEHUN U HABBIKOB.

[IpomexxyTouHass  arrectauusi NPEAYCMOTPEHAa MO JWCUUIUIMHE B BUJC
IK3aMeHa, B YCTHOI (popMe ¢ MCTOIb30BaHUEM YCTHOTO OMpoca B JOpMe OTBETOB Ha
BOTIPOCHI 9K3aMEHAITMOHHOTO OMJIeTa M YCTHOTO orpoca B opme codece1oBaHMSI.

JlaeTcs KpaTkash XapaKTepUCTHKA IPOLEAYpbl NPUMEHEHHS MCIIOIb3yEMOIO
OLIEHOYHOT'O CPEZCTBA.
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