MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHM S POCCUMCKOM
OEJIEPALIN
denepanpHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHNE BBICILIETO 00pa30BaHus
J{a1bHEeBOCTOYHBIN (peaepaibHbI YHHBEPCUTET
(ABDY)

HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BMOMHXEHEPUU U IMMAIIEBBIX CACTEM»

COI''TACOBAHO YTBEPXJAIO

Hayunsriii pyxoBonutens OI1 Hupekrop IlepenoBoit nukeHepHON MKOIbI «THCTUTYT
n J OHMOTEXHONIOT U, OMOMHKEHEPUH U MUIIEBBIX CHCTEM)
(e O.M. Con i JLA. TekyTheBa

(moamucek) (®HO0) (o) (1.0. damunmst)

«3»  HosOps 2022 T.
PyxoBonutens OIT
Sty B.A Jlax
(moAmiTch) (®UO)

YYEBHO-METOJIWYECKHWI KOMILIEKC JACHUILJIAHBI

«O0mas 01oJI0rusi U MUKPOOHOJIOTHS»
Hanpasnenue noarorosku 19.03.01 buorexHonorus

npoduib «IIumeBas GHOTEXHOIOTH
dopma MoAroTOBKHM OYHAs
Kypc 2 cemectp 34
aekuuu 54  dac.
NpaKTHYSCKHE 3aHATUS 72 dbac.

nabopaTopHble paboTbl 72 yac.

B TOM YHCJIE C ucnoib3oBanneM MAQO yek.  /mp.  dac.
BCET0 YacoB ayJUTOpHOM Harpy3ku 198  wac.

B TOM YHCIIE C HcTnionb3oBanueM MAO qac.
camocTosiTenpHas padora 99 qac.

B TOM YHMCJIE Ha MOJITOTOBKY K ’k3ameHy (0 wdac.

3ayer ceMecTp

DK3aMeH 3,4 cemMecTp

YMK]] coctaBieH B COOTBETCTBHM C TpeOOBaHUSMU 0OOpa30BaTE€IbLHOTO CTaHAAPTa,
CaMOCTOATENIBHO  ycTaHaBiuBaeMoro JB®Y, yTBepKIEHHOrO MPUKA30M peKropa OT
22.03.2017 r. Ne12-13-485

YMKJl o6cyxaeHa Ha 3aceqanuu JlenapramMeHTa MUIIEBBIX HAYK U TEXHOJOTHM, MPOTOKOJ Ne
1 or« 3 »10 2022r.
Hupexrop [enapramenTa numieBbpix Hayk u TexHonaoruid T.A. Epmiosa

BragusocTok
2022



AHHOTALIMA
y4e0OHO-METOINYECKOI0 KOMILUIEKCA TUCHUTIIIUHBI
«IIpoMsInieHHass MUKPOOUOJIOTHS U OMOTEXHOIOT U
Hanpasnenue noaroroBku: 19.03.01 «buorexnonorus»
Oo6pazoBaTenpHas nporpamma: «IlumeBas OMOTEXHOTOTHSDY

Y4eOHO-METOMMUECKN KOMIUIEKC AUCIUIUTMHBI «OOmas Ouonorust u
MUKpPOOHOJIOTUS pa3padoTaH Jyisl CTYJEHTOB M 2 Kypca IO HaIpaBJICHUIO
19.03.01 «buorexHonorus» npoduias moAroToBku «IluieBas OHMOTEXHOJIOTHUSI» B
COOTBETCTBHE C TpeOOBaHUSAMH O00OpPa30BATEILHOTO CTAaHAApTAa IO JIAHHOMY
HaIpaBJICHUIO.

JucrummHa «IIpoMbITIUIeHHAasT MUKPOOHOIOTHS M OMOTEXHOJIOTHS» BXOIHT
B OazoByrouacTs yueoHoro mrana b1.5.08.03.

OOwast TpyZAOEMKOCTh OCBOEHHUSI JUCHMIUIMHBI cocTaBisieT 396  yacos.
Y4eOHbBIM IJIAHOM MPEeAyCMOTPEHbl JEKIHOHHbIE 3aHiATHS (54  4YacoB),
nabopaTtopHble 3aHATHA (/2 4YacoB), MpakThyeckue 3aHsATus (/2 4acom),
camocTosATeNbHas padoTa ctynenta (99  gacos). JluciummHa peanu3yercs Ha
2 __kypceB 3,4 cemectpe.

Coneprkanve JUCITUTUTMHBI OXBATHIBACT CIACAYIOIIMA KPYT BOTIPOCOB:

1) u3yueHrue OCHOB MPOMBIIIICHHOH MHKPOOHOJOTHH W OHWOTEXHOJIOTHH,
3aKOHOMEPHOCTEH, JIeKallMX B  OCHOBE  TEXHOJIOTMYECKUX  IPOIECCOB
OMOTEXHOJIOTHH;

2) U3ydeHUue JICUCTBYIONIMX OHOTEXHOJOTHYECKHMX IPOM3BOJCTB, HX
TEXHUYECKOE OCHAIIEHUE, Pa3MEIICHIE TEXHOJIOTHIECKOTO 000pY0BaHUS;

3) 03HAKOMJICHHE C OCHOBHBIMHU ATAllaMH MPOMBIIIIJICHHOI'O TIPOM3BOJICTBA H C
YOpaBJIEHUEM  OCHOBHBIX  CTaJuid  JICHCTBYIONIMX  OMOTEXHOJIOTHYECKUX
MIPOU3BO/ICTB;

4) 03HaKOMJICHHE C ONTHUMAIBHBIMU U PAIlMOHAIBHBIMU TEXHOJIOTHYSCKUMU
cXeMamu;

5) uzyueHne Hay4yHO-TEXHHYECKOW HH(OpMAIMK IO BOMPOCAM pPa3BUTHSI
HOBBIX HAMpPaBJICHUI B MPOMBIIIIEHHOW OMOTEXHOJIOTUH;

6) n3y4yeHrne 0ObEKTOB OMOTEXHOJIOTHH M UX OMOTEXHOJIIOTUYECKUX (PYHKITHIA.
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Jucuumnuaa «OOmas Ouonoruss M MHUKPOOMOJIOTHS»  JIOTMYECKH U
COJEpP)KAaTENIbHO CBf3aHa C TaKUMM Kypcamu, Kak «OOmas Ouosorus u
MUKpOOHONIOTUs», «O0I1ast 1 yacTHAsi OMOTEXHONOTH», «BHOTEeXHOIOTHS PBHIOBI U
MOpENpPOAYKTOB», «DBHOTEXHOJOrMS MOJOKA U  MOJIOYHBIX  IPOJYKTOBY,
«buoTexHOMOTUST Msica M MSCHBIX MPOIYKTOB», «MHUKPOOHONOTHS TMHINEBHIX
IIPOU3BOCTBY.

JucuuninuHa HampaBieHa Ha  (OpMHUPOBaHHE  OOILIEKYJIBTYpHBIX U
po(hecCHOHATBFHBIX KOMIIETCHIIUN.

Y4eOHO-MEeTOANYECKUN KOMIUIEKC BKIIOYAET B ceOsl:

— pabouyro nmporpaMmy y4eOHON TUCHUTIINHEI;

— y4eOHO-METOJAUYECKOe  OOECIEUCHHE  CaMOCTOSITeIbHOH  padOThI
oOyuaronmuxcs (mpuinoxenue 1);

— (OHJI OLICHOYHBIX CPEACTB (IIPUIOKEHHUE 2).



MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30BAHU S POCCUMCKOM
OEJIEPALIMN
q)e,uepanbﬂoe ToCyAapCTBEHHOC aBTOHOMHOC O6pa30BaTCJ'II)HOG YUPCKACHUC BBICIICTO 06pa30BaHI/I$I
«JlanbHeBOCTOYHBII (enepanbHbIii YHUBEPCUTET»

(IB®Y)

HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKXEHEPUU U IMMAIIEBBIX CACTEM»

COI''TACOBAHO YTBEPXJIAIO

Hayunsrit pyxoBonutens OIT Jupexrop IlepenoBoil unxeHepHOi 1mKoubl «HCTUTYT
A OHMOTEXHOJIOT U1, OMOMHKEHEPHH U MUIIEBEIX CHCTEM»
(e OM. Con i JLA. TexyTheBa

(mmoamuce) (®UO) (moamucs) (M1.0. damuus)

«3»  HosOps 2022 T.
Pyxosonutens OIT
Sty B.A Jlax
(moAmirch) (DUO)

PABOYASI IPOTPAMMA YYEBHOU JUCHUITIIMHBI (PITY 1)
«O0mas 01oJI0rUsl U MUKPOOHOJIOTHS»
Hanpasnenue noarorosku 19.03.01 buorexnomnorus

[Tpoduns «IluieBas GMOTEXHOIOTHD)
®opMa NOATOTOBKH OYHASA

Kypc 2 cemectp 3,4

snexun 54 gac.

NpaKTHYECKHE 3aHTUS 72 Yac

BCETO ayIMTOPHBIX YacoB Harpy3ku: 198 gac.
camocrosTelbHas padota: 99 gac.
pedepaTuBHBIE PAOOTHI

KOHTPOJIbHBIE PabOTHI

3a4eT - CeMecTp

9K3aMeH — 3,4 ceMecTp

Pabouas nporpamma coctaBjieHa B COOTBETCTBUU C TPEOOBaHUAMHU 00pa30BaTEILHOTO
CTaHJapTa caMOCTOATENbHO ycTaHaBIMBaeMoro JIBOY, yTBepKIEHHOr0 MPUKa30M PEKTOpa OT
22.03.2017 Ne113-485

Pabouas nmporpamma oOcy>kaeHa Ha 3acefaHnu JlenapraMeHTa MUIIEeBbIX HAYK U TEXHOJOTHIA,
npotokoia Ne 1 or« 3 » 10 2022 .

Hupekrop [enapramenta T.A. Epmiosa

BragusocTok
2022
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OO0opoTHas cTOpoHa THTYJILHOTO JucTa PITY /|

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acefaHun JenapTaMeHTa NUIIEBHIX HAYK M T€XHOJIOTHIi:

IIpotokomn oT « » 20 1. Ne

Hupextop [enapramenTa

(moamucp) (1.0. ®amummist)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefanun JenapramMeHTa NuIeBbIX HAYK H TE€XHOJIOTHIA:

[IpoToxkoi oT « » 20 1. Ne

Hupekrop Jlemapramenrta
(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 ASvV, 2017. - 192 c¢. — Access mode:
http://www.iprbookshop.ru/71282.html — ABS «IPRbooks»

2. Kucnenxo, B. H. Mukpobuosorus. [Ipaktukym : yaebHOe mocoome / B.H.
Kucnenko. — Mocksa : UHOPA-M, 2021. — 239 c¢. — (Bricuiee oOpazoBaHue:
bakanaespuat). — 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



http://www.iprbookshop.ru/71282.html
https://znanium.com/catalog/product/1505323
https://e.lanbook.com/book/107701
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU

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

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



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

AHHOTALIUS

Huctummmaa b1.5.08.03 «O06mmas 6uonorus 1 MEKpOOHOJIOTHS» BKITIOYCHA B
cocTaB 0a30BOW YacTH OO0S3aTENBHBIX TUCIUILUIUH 00pa30BaTeIbHON MPOrpaMMbl
OakanaBpuata 1o npoduao «OO01mas OMoIoTUs U MUKPOOHOJIOTHUS HaIPaBJICHUS
noarotoBku 19.03.01 buorexHomorus

OO0mas TpPyJIOEMKOCTh OCBOCHHS JUCHUMIUIMHBI COCTaBIISIET O 3a4YETHBIX
equHuI], 396 yacoB. YueOHBIM TUIAHOM IPEIYyCMOTPEHBI JICKITMOHHBIC 3aHATUs (54
4acoB), JJabopaTopHbIe 3aHATHS (72 9acoB), MpaKTHUYECKUEe 3aHITUs (ceMuHapbl) (72
9acoB), caMOCTOsTeIbHas paboTta oOy4arommxcs (99 gaca), koHTpoaL — 99 yacos.
JlucrumuinHa peanusyercs Ha 2 Kypce B 3,4 cemecTpe.

OcBoeHHE AUCIUIUIMHBI OCYIIECTBISIETCA MapajuleIbHO M TECHO CBSI3aHO C
u3ydeHueM JuciuruivH: «OOmas Ouonoruss U MukpooOuonorus», «OOmas u
yacTHasT OWMOTEXHONOTHUs», «DBHUOTEXHOJOTHUS PBIOBI W MOPEHPOIAYKTOBY,
«broTeXHONOTUSI MOJOKAa M MOJIOYHBIX MPOAYKTOB», «buoTexHonoruss msca u
MSICHBIX IPOAYKTOBY, « MUKPOOHOIOTHS TTUIIIEBBIX TTPOU3BOICTBY U JP.

Orenka pe3yabTaToOB OOYUCHHUS: IK3aMEH.

Hean:

(opMUpOBaHHE U Pa3BUTHE OOILEKYIbTYPHBIX, OOIIENPOPECCUOHANBHBIX U
po(eCCHOHANIBHBIX ~ KOMIETECHIIUNA, HEOOXOAUMBIX i1 MpodeCCHOHATBHON
JESITEIbHOCTUB 00JaCTU MPOMBINIJIEHHOW MUKPOOMOJIOTUN U OUOTEXHOJIOTHUHUIIO
OpraHU3aIK U BHEJPEHUIO TEXHOJOTHUB cpepe MUIIEBBIX MPOU3BOJICTB.

3apaumn:

7) U3y4eHWE OCHOB IPOMBINUICHHOW MHUKPOOHOJIOTHH M OHUOTEXHOJIOTHH,
3aKOHOMEPHOCTEH, JIeKAallUX B OCHOBE TEXHOJOTHYECKMX  TPOIIECCOB
OMOTEXHOJIOTHH;

8) u3yueHne ACHCTBYIOIIMX OHOTEXHOJOTHYECKHX  MPOM3BOJACTB, HX
TEXHUYECKOE OCHAIIEHUE, Pa3MEIICHIE TEXHOJIOTHIECKOTO 000pY0BaHUS;

9) 03HaKOMIICHHE C OCHOBHBIMH 3TallaMH MPOMBIIIICHHOTO ITPOM3BOJICTBA U C
YOpaBIEHUEM  OCHOBHBIX  CTaJuid  JIEUCTBYIOIIMX  OMOTEXHOJIOTUYECKUX
TIPOU3BO/ICTB,;

10) o3HaKOMIICHHE C ONTUMAaJIbHBIMU u palMOHAILHBIMU
TEXHOJIOTHYECKIMH CXEMaMH,

11) wu3ydYeHHWe HAYYHO-TEXHUYECKOW MH(POPMAIIMHU 10 BOMPOCAM Pa3BUTHS
HOBBIX HAMPABJICHUH B MTPOMBITINIEHHOW OMOTEXHOJIOTHH,

12) wu3yueHne OOBEKTOB OWOTEXHOJIOTHH W WX OHOTEXHOJIOTHYECKUX

byHKIHH.



JUI ycrienHoro u3y4yeHust JucMIuInHbl «IIpoMbliieHHass MUKpOOUOJIOTHs
U OMOTEXHOJOTHS» y O0YYaromuXcsl TOJKHBI ObITh COPMHUPOBAHBI CIEAYIOIIHE
IIPEABAPUTEIILHBIC 3HAHNS U YMEHUS:

— OCHOBbI ~ OMOJIOTMM, OMOXMMHUYECKHE  XAPAKTEPUCTHUKUM  OCHOBHBIX
CYOKJIETOUHBIX KOMIIOHEHTOB, OCHOBHBIE 3aKOHOMEPHOCTU OUOJIOTUU Pa3MHOXKEHUS
YKUBOTHBIX U PACTCHU;

— NpeacTaBleHUE O  (yHAaMEHTAJbHBIX  NPUHLMIAX W YPOBHSIX
OMOJIOTMYECKOM OpraHu3alid, PEryJATOPHBIX MEXaHW3MaX, ACHCTBYIOIIMX Ha
KaJKJIOM YPOBHE;

— NIPEACTABICHHE O CTPYKType T€Ha, MyTareHese, O NPHUHIMIAX
I€HETUYECKOM HMH)KEHEPUHU, O TEHETHUKE IOIYJSINUNA U JBOJIIOLHMOHHOM TI'€HETHKE,
TEHETUYECKUX OCHOBAX M METOJIaX CEJICKIUU;

— TIOCJIEACTBUN aHTPONOTEHHBIX BO3AEUCTBUI Ha Onochepy, IKOJIOrnYecKre
IIPUHLMIIBI PALIMOHATIBHOTO IIPUPOAOIIOIB30BAHNUS

— O COBpPEMEHHOM (PU3MYECKOM KapTUHE MHUpPA, M[POCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BEIIECTBA JIJISI [IOHUMAaHHUSI OKPYKAIOILIETO
MUpa U SIBJICHUN TPUPOIBI

B pe3ynbraTe M3ydyeHUs JAHHOM JUCUMIUIMHBI Yy  OOy4YaroIIUXCS

bopMHUpPYIOTCS CIICTYIOIINE o0IIEKyIbTYpHBIE/001IeTIpodheCcCHOHATBHBIC/

po¢eCCHOHAIbHBIC KOMITCTCHIINH.

Koa u popmyaupoBka
A (popmy.aup Jtanbl (OpMHUPOBAHUA KOMIIETEHINH

KOMIIETCHIIM U

OK-5 3naer — COBPEMEHHBIE METO/IBI M TEXHOJIOTUH (B TOM YHCIIE
CIIOCOOHOCTh HMCTOJIB30BATh VH(pOPMALMOHHBIE) pa3sBUTH HOBBIX
COBPEMEHHBIE METOMIbI U HaIpaBJIEeHUH B IPOMBIIUICHHOW OMOTEXHOJIOTHH;

TEXHOJOTHH (B TOM YHCIE —3HAaYCHHE u poJib uH(popManuu u
uH(pOpPMAIMOHHBIEC) B WH(POPMAIIMOHHBIX ~ TEXHOJIOTMM B  Pa3BUTHHU
podeCCHOHATBHON COBPEMEHHOTO O0IecTBA M IKOHOMHYECKUX
JIEATEIbHOCTH 3HAaHUH, cOCOObI MPUMEHEHHUS] UHPOPMAIOHHO-

KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B
HpOMLIIJ.U'ICHHOfI 6I/IOT€XHOJ'IOFI/II/I;

— HOpsAAOK BBOAA U PECAAKTUPOBAHUA I/IH(I)OpMaI_[I/II/I B
CHUCTEMC aBTOMAaTHU3allun

Ymeer — MCIIOJIb30BaTh COBPCMCHHEIC METOJIbI "
TEXHOJOTMH (B TOM uHcie MH(OPMAaLUOHHBIE) B
MIPOMBINIJIEHHON OMOTEXHOJIOTHH;

—0JIb30BAThCS NPOTPaMMHBIM 00€CIIEUEHUEM IS
pereHus mpoecCUOHANBHBIX 3a/1a4;

—HCIOJIBb30BaTh CEPBUCHI M HMH(OPMAIMOHHBIE
pecypcel ceth HMHTEpHET B NPOMBILLUICHHOU
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OUOTEXHOJIOTUHA

Bnaneer

—COBPEMEHHBIMH METO/IaMH U TEXHOJIOTHSIMU (B TOM
quciie WHGOPMALMOHHBIMK) B IPOMBIILIICHHOM
OHOTEXHOJIOTHH,

—OCHOBHBIMH METOJIaMH, CIIOCO0aMH M CpeACTBaMHU
MOJTyYCHHUS, XpaHEeHHUS, nepepadoTKu

nH(pOpMaINY; HaBBIKAMU PAaOOTHI C KOMITBIOTEPOM

KaK CpPeJICTBOM YITpaBieHUs HH(pOpMAIHen

OIIK-2

CHOCOOHOCTH U TOTOBHOCTH
HCII0JIb30BaTh OCHOBHEIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUACIIUIUTHH B
pohecCHOHATILHOM
JACATCIIbHOCTH, HpI/IMeHﬂTL
METOAbI MAaTEeMaTU4YCCKOI O
aHaJIM3a M MOJICITHPOBAHUS,
TEOPETUICCKOTO 51
AKCIIEPUMEHTAIBLHOTO

HUCCICA0OBaHUA

3Haer

—OCHOBHBIE dbopMyaBl M 3aKOHBI

JUCHUITIINH B

[IOHATHS,
€CTeCTBEHHOHAYYHBIX
npoeCCHOHATBPHON  JIEATEIIHOCTH, METObI
MaTEeMAaTHYECKOI0 aHalM3a W MOJCIHPOBAHMUS,
TEOPETUYECKOTO u 9KCIIEPUMEHTAILHOTO
HCCIIEIOBAHUSA,
—OMOTEXHOJIOTUYECKHAE  aCIIEKThI, HCIIOJIb3YEMbIe
BOMOTEXHOJIOTHH,

OMOTEXHOJIOTUH 5 ux
dynxumm,

KYJIbTUBUPOBAHUS KIICTOK,

—00BEKTHI

OUOTEXHOJIOTHUECKUE TIPUHITATIBI
—CYIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETUKH;
—O3TaIlbl BBIJCIICHUS IEJIEBBIX MTPOYKTOB

VYmeer

—HPOBOAUTE SKCIICPUMCHTAJIBHBIC HCCICOOBAHHUA U
HUCIIBITAHUA I10 SaI[aHHOfI METOAHUKE, II0JIB30BaATHCA
MaTeMaTU4eCcKOi 00paboTKO
IKCIIEPUMEHTAJIbHBIX JaHHBIX;

—I10JIb30BaThCS SI3BIKOM

OHMOTEXHOJIOTHH,

MOJIEKYJIAPHOU

—BBIOMPATH OMOJIOTUYECKHE OOBEKTHI

Baaneer

—METOJJaMH ¥ TIPUHIMIIAMH COBEPIICHCTBOBAHUS
MIPOMBITIICHHOMN MHUKPOOHOIOTUN u
OHOTEXHOJIOTHH,

—OCHOBHBIMH ~ 3aKOHAMH  €CTECTBEHHOHAYYHBIX
JUCIHUIUIMH B MPOMBINUICHHON MHUKPOOHOJIOTHU H
OMOTEXHOJIOTUHA, METOJaMH  MaTeMaTHYECKOIO
aHaliM3a ¥ MOJICJMPOBAHUs, TEOPETHUYECKOTO U
9KCIEPUMEHTAIBHOTO HCCIIEIOBAHMUS

OIIK-3

CIIOCOOHOCTh HCIOJIB30BATh
3HaHUS O  COBPEMCHHOM
¢u3nueckoil kKapTuHe MHUpa,
POCTPAHCTBEHHO-

3HaeT

—KOHIIETILIUY CTPOCHUS BEIIECTBA;

—OCHOBHBIE HaIpaBJICHUS "
Mpo0JIeMaTHKYCOBPEMEHHBIX IpeJICTaBICHUN
POCCUICKMX M3apyOeKHbIX YUEHBIX O (U3NUECKOM
KapTUHEMHpPAa W  CTPOCHHMHM  BEUIECTBA  JUIA
[IOHUMAaHMUSIOKPY)KAIOIEro  MUpa U SIBJICHHUM
IIPUPOJBI
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BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHHM  BEIIECTBa
MOHMMAHUSA OKPYXKAIOIIETO
MUpa U SABJICHUI PUPOIBI

JJIA

VYmeer

—OTJIMYaTh HAay4YHOE I[I03HAHUE OTHEHAYYHOIO;
OPUMEHATh 3HaHUS (GU3NYECKUX M XUMHYECKUX
3aKOHOB U1 OIMCAHHUS €CTECTBEHHOHAY4YHOU
KapTHUHBI MUDA;

—JlaBaTh IPAKTUYECKYI0 OLIEHKY COBpPEMEHHOMU
¢u3nueckoil  KapTUHE  MHUpa  Ha  OCHOBE
OIIpeECIEHHBIX IOJIO’KEHUSAX Teopun
CTpOCHHSIBEIIECTBA

Bnaneer

—HaBbIKAMHM  aHaJli3a  [PHUPOJHBIXSBICHHHA U
MPOIECCOB € IOMOIIBIONPEACTABICHUNA O
€CTEeCTBCHHOHAYYHON KapTHHEMHPA,
—CIIOCOOHOCTBIO HCIOJIB30BAaTh 3HAHUA 0
COBPEMEHHOM  (DM3MYECKOHM  KapTUHE  MHpa,
HpOCTpaHCTBeHHO'BpeMeHHbIX 3aKOHOMepHOCT$[X,
CTPOEHUU BELIECTBA IUTS [TOHUMAaHHUS
OKPY’KaIOIIEr0 MUPA U SABJICHUI IPUPOIBI

BI1aaACHHUC
MECTOdaMH n
IMPOBCACHU

OCHOBHBIMHA
InpueMamMu

BKCHepHMeHTaJII)HI)IX
HCCIENOBaHUA B  CBOEH
npodecCHOHAILHON

oOactu

3Haer

—OCHOBHbBIC HAINPaBJICHHS Pa3BUTHS OMOTEXHOJOTHUU
Y COBpPEMEHHBIC JOCTHKCHUS OMOJIOTHYECKUX HAyK
1 OMOMEIUIIMHCKUX TEXHOJIOIHIL;

—TpaJWIMOHHBIE  MUKPOOHBIC  TEXHOJOTHH H
OCHOBHEBIE JTaIlbl OHMOTEXHOJIOTHYECKHX
IIPOIIECCOB;

—CImocoObl OMOCHHTE3a OCHOBHBIX OHOJIOTHMYECKU
AKTHUBHBIX BEIIECTB;

—OCHOBHBIE METOOBI U
IKCIIEPUMEHTAILHBIX
MIPOMBIILIIEHHOU
OHMOTEXHOJIOTHHI

IPUEMBl  TPOBEACHHUS
UCCIIEI0BAHUI B
MUKpPOOHOJIOTUH u

VYmeer

—TIPUMEHSTh
3HaHUA IS
BoOJIaCTH
IPOBOJIUTH
COBEPIIICHCTBOBAHUIO
mporiecca,

—TPOBOJIUTH IKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS B
MIPOMBIIIITICHHON MUKpPOOUOJIOTHH 5
OHMOTEXHOJIOTUH

(yHIaMEHTalIbHbIE TEOPETHYECKHE
peleHusl TMpaKTUYECKUX  3ajad
MHUKpPOOHOI OMOTEXHOJIOTMUU
VCCIIEJOBAHMUSI o

OMOTEXHOJIOIMYECKOTO

Bnaneer

—crnoco0aMu TOJY4YEHHUS] TMPOJIYIEHTOB IOJE3HBIX
BELIECTB, U3Y4YEHUS ux ¢duzuomnoro-
OMOXMMHYECKUXXapaKTEPUCTUK

—OCHOBHBIMH METOAAMM U IMpUEMaMH IPOBEICHUS

IKCIIEPUMEHTAITLHBIX HCCIIENOBAHUN B
MIPOMBIIIITICHHON MUKpPOOUOJIOTHH 5
OHMOTEXHOJIOTHH,

—HaBBIKAMHM  TUTAHUPOBAHHMSI W BBIMIOJIHEHUS
IKCIIEPUMEHTAITLHBIX 3a1a4 o
MOJTYYCHUIOTIETIEBBIX MPOIYKTOB, U3YYCHUIO

3aKOHOMEPHOCTEH M YCJIOBHUH WX OHOCHHTE3a,
ONTUMHU3AIMH OHOTIpoIiecca
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JUis popMUpOBaHUS BbIILIEYKAa3aHHBIX KOMIIETEHIUI B paMKaX JUCLHUIUIMHBI
«IIpompblnieHHass MUKPOOHOJIOTHS U OMOTEXHOJIOTHS» MPUMEHSIOTCS CIIEAYIOIINe
METOJIbl AKTUBHOTO/MHTEPAKTUBHOTO OOYYEHHUSA: CEMHHAphl 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))

Pa3znen 1. HayuyHble OCHOBBI NPOMBINIJIEHHOM MHKpoOuosioruu (6

4acoB).

Tema 1.VcropusnpomseinuieHHOUMUKpoOorosoruu(0,5 yaca).

— XpoHoJoruuecKue STarbl pa3BUTHS MHUKpPOOHOJIOTUU TUTSI
OMOTEXHOJIOTUH.

— IlpenMer mpOMBINUIEHHOW OMOTEXHOJIOTHH.

Tema 2. O6m1as xapakrepuctuka Mukpoopranusmon(0,S yaca).

— AyKapuoThl (BUPYCHI U BEPOUJIbI).

— IIpokapuoTtsl (6akTepun).

— Oykapuotbl (TpuOBL, BOJOPOCIH, TMPOCTEHUIINE, BBICUIUE PACTECHMS,
JKUBOTHEIC).

— @epMEHTHI.

— BHOIOTHYeCcKN aKTUBHBIE XUMHUUYECKUE BEILIECTBA.

— KynbpTypbl 5yKapuOTHUYECKUX KJIETOK.

Tema 3.OCHOBHBICTIPUHUIHUIIBIPET yJISILIUMMETA00JTM3MANCKOPOCTH
poctamukpoopranu3zMoB(0,5 yaca).

— OCHOBHBIE MTOHATHS.

— Perynsiius Ha ypoBHE OMOCHUHTE3a OCJIKOB.

— Perynsiius akTHBHOCTH TOTOBBIX OEITKOBBIX MIOCPETHUKOB.

— Perynsinus nHTErpanbHbIX MEMOPAHHBIX MTPOIIECCOB Y MUKPOOPTaHU3MOB.

— B3aumMojelicTBue  PEryJiTOPHBIX ~ MEXaHU3MOB TP yHOpaBJICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

Tema 4.Cenekuuss MHUKPOOPTraHW3MOB — MPOAYLEHTOB MPAKTUYECKU
BakHbIXBelIecTB(1 yac).

— Bp160p UCXOAHOTO MUKPOOPTaHU3MA JJISI CETIEKITHH.

[ToaroroBka MCXOAHOTO IITaMMa K CEJICKIIMOHHON padoTe.

— IlomyuyeHnne MyTaHTOB.

MeTonbl 0TOOpa MyTaHTOB C MOBBITIICHHBIM YPOBHEM MPOIYKITHH.

— Meroa nojiy4eHus FeHeTUYECKUX PEKOMONHATOB.

Tema S.Mcnonb30BaHME TE€HETUYECKOM WHXKEHEPUM IS TOJIYyUYEHHMS
MPAKTUYECKHU MOJIE3HBIX IITAMMOB MUKpooprann3sMoB(1 vac).

- HonyquI/Ie OEJIKOB YeJIOBEKa U JKUBOTHBIX.
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— KoncTpynpoBanmue mTaMMOB NPOAYIEHTOB TMEPBUYHBIX W BTOPUYHBIX
MeTabOoIHUTOB.

Tema 6. KynpTuBuposanue Mmukpoopranu3mos(0,S yaca).

— Ilepuonuyeckoe KyJIbTUBHPOBAHHE — SEEEN (Y U3Y4YEHUS
MHUKpPOOHOJIOTUYECKOT0 CUHTE3A.

— HenpepbiBHOE KYJIBTUBUPOBAHUE MUKPOOPTAHU3MOB.

— KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.

— VYmpasisiemoe KyJIbTUBUPOBAaHHE MUKPOOPTaHU3MOB.

Tema 7.AdpanusanpukyIbTUBUpOBaHNM MHUKpooprann3Mos(0,5 yaca).

— BrausiHue KOHIIEHTpaluu PacTBOPEHHOrO0 B Cpele KUCIopoda Ha pocCT
MHUKPOOPTaHU3MOB.

— Tpancmopt kucimopona U3 BO3AyXa B KyJIbTYPaIbHYIO Cpeoy U K
MUKpPOOpPraHU3MaM.

— Marematnueckoe omnucaHue aOCOpOIUM KHUCIOpOAAa B MNEPUOAMYECKU
JEHCTBYIOIIEM armapare Mpy KyJIbTUBUPOBAHUU MUKPOOPTAHU3MOB.

— AOcopOuus KUCIOpoJa B MEPUOAMYECKU JCHCTBYIOIIEM ammapare 0e3
MHUKPOOPTaHU3MOB.

— AOcopOuusi Kuciaopo/ia B MEPUOAMYECKH JCHCTBYIOIIEM ammapare Mmpu
KYyJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB.

— AOcopOuus KHUCIIOpOJa B HEMPEPBIBHO JEHUCTBYIOIIEM amnmapare s
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 8.Xpanenue mukpoopranuzmo(0,5 gaca).

— Tlepuoanueckue nepeceBsl (MU «CYyOKYJIbTUBUPOBAHKE) ).

— XpaHeHHe  MUKPOOPTaHM3MOB TPU  HHU3KUX W  YJIBTPAHU3KUX
TeMIlepaTypax.

— JInodpunuzarusi.

— XpaHEeHHEe MUKPOOPTAHU3MOB B BBICYIIIEHHOM COCTOSHUHU.

— XpaHeHHe Mo MUHEPATbHBIM MaCIIOM.

— XpaHEHHE OTACIBHBIX TPYIIT MUKPOOPTaHHU3MOB.

— OmnpeneneHue >KM3HECITOCOOHOCTH KYJIBTYD.

Tema 9.baktepuodarn B MukpoOuosorudeckoit mpomsbiimieanoctr (0,5
yaca).

— MHuoroo6pa3zue u o0111e cBoiicTBa 6akTeprnodaros.

— Ilomananue haroB Ha MPOU3BOJICTBO.

— OCHOBHBIC CTaguU PAa3BUTHUS W TMPOCTEUIINE METOIBl HUCCIIECIOBAHUS
OakTepuodaros.

— OCOOEHHOCTH  pa3BUTUSL yMEpPEHHbIX (aroB (IM30reHU3ALMU U
WUHTYKIIMH).
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— HocurenbcTBO (TICEBAOMM3OTEHUS) M HHQPEKIHS KIETOK IMEPMaHEHTHO
pazBuBaromumucs ¢aramu ([IPO-undexums).

— IIpocTeie criocoObl naeHTUGUKAIIMA OakTepruodaros.

— Jlepextupie ¢aru. I[loHATHE O CYIIECTBEHHBIX M HECYIIECTBEHHBIX
(106aBOYHBIX) TEHAX.

— Ilpunuunsl U MeTo bl KJIaccuukaum 6akTepuodaros.

— ®arosblit npoduis 3aBoaa (DII3).

— Mexanu3mbl (aroycToiiunuBOCTH OAKTEpUil U CIOCOOBI MPEIOTBPALLICHUS
(bharoJm3ucoB.

— bakrepuodaru B TeHETUKE U CEJIEKITUU MPOMBIILIEHHBIX MTPOIYIIEHTOB.

— OOwebunonornueckasl 3Ha4UMOCTh HCCIIEIOBaHUs OaKTepruo(aros.

Tema 10.
NMMOOMIH30BaHHBIEKIETKUMUKpOOprann3Mosunxnpumenenne(0,S yaca).

— MeToap1 UMMOOUIN3ALIUY KJIIETOK MUKPOOPTAaHU3MOB.

— Oco0eHHOCTH KHBBIX UMMOOMIIM30BAaHHBIX KJIETOK MUKPOOPTaHU3MOB.

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

Tema 1. Autubuotuku (1 gac).

— OO0pa3oBanne aHTHOMOTUKOB B MPOMBIIIJICHHBIX YCIOBHUSX.

— [lyTn nmoBeIIeHUs] OMOCHHTE3a AHTUOMOTHKOB MUKPOOPTaHU3MaMH.

— JIByx(a3HbIil XapakTep pa3BUTHS MIPOIYIICHTOB aHTUONOTHKOB.

— JlaGopaTopHbIii perJamMeHT.

— [IpoMbInIeHHOE TIOJTyYeHHEe aHTHONOTHKOB.

— IIpoMbIIIEHHBIN METOJT TTOJIYYSHHS TTOTyCUHTETHYECKUX aHTHOUOTHKOB.

— Tlotepst cmocOOHOCTH MUKPOOPTaHU3MOB K 00Opa30BaHUI0 aHTHOMOTHUKOB
B ITPOMBIIIUICHHBIX YCJIOBUSIX.

— IlpumeHeHME aHTHONOTHKOB.

— AHTHOMOTHKM —  cnenuUYecKrue HWHTHOWTOPHI  psiAa  peaKiuid
MeTabom3ma.

Tema 2. Buramunsi(0,5 yaca).

— Buramun Biy (mpoayuenthl BuTamuHa Bip; OuocuHTe3 BUTamuHa Biy;
byHKIMK BUTaMuHA B1o; moydyeHue u npuMeHeHre ButamuHa Biy).

— PubGodmasun (mpoayneHtsl pubodiaBuHa; OuocuHTe3 pubodIaBUHA;
peaknuu, Katajauzupyembie (IaBONPOTEUIAMHU; TIOJyYeHHE U TMPUMCHECHHE
pubodraBuna).

— Oprocrepud (IMPOIYLEHThl AProcTepuHa; OUOCUHTE3 HAProCTEPUHA;
yCJIOBHSI 00pa30BaHUsl 3ProcTepuHa JAPOXIKAMU; IOJIYyYEHHE U TMPUMEHEHHUE
IProcTeprHa).

16



Tema 3. Kapotunoupi(0,5 gaca).

— buocuHTE3 KapOTUHOUIOB.

— Jlokanuzanus u GyHKIIUH KapOTHHOUIOB.

— YcnoBus 00pa3oBaHUs KAPOTUHOUIOB MUKPOOPTaHU3MaMHU.

— IIpoayueHTsl U MPOMBIIUICHHOE MTOJIy4YeHNE KAPOTHUHOUIOB.

— Hcnonb3oBaHKe KapOTUHOUIOB B HAPOJTHOM XO35MCTBE.

Tema 4. I'u66epemmnni(0,5 yaca).

Tema 5. Ankanouapi(0,5 gaca).

Tema 6. AMuHokuca0ThI(1 gac).

— buocuHTe3 riyTaMUHOBOM KUCIIOTHI.

— buocuHre3 nu3uHa.

— Perynsuus 6mocuHTE3a aMUHOKHUCIIOT.

— ITonyyeHne aMHUHOKHCIOT C TOMOIINBIO MUMMOOWMIM30BAHHBIX KJIETOK H
(bepMeHTOB.

— IlonyueHue ONTUYECKUX H30MEPOB AMHUHOKHUCIOT IMyTEM MPUMEHEHUS
alnjia3 MUKPOOPTaHU3MOB.

Tema 7. Hykneotunpi(0,5 yaca).

— Cunre3 ATO.

— CuHTE3 HUKOTHHAMUIIUHYKJICOTH IA.

— CuHTE3 MHO3UHOBOW KUCIOTHI.

— Cunre3 ryaHosunnonudocdaros.

Tema 8. ®epmentoi(0,5 yaca).

— Oco0eHHOCTH (PePMEHTOB MUKPOOPTaHU3MOB.

— @epMEeHThl MUKPOOPTaHU3MOB, IPUMEHSIEMBIE B POU3BOJICTBE.

— IITaMMBI-IPOAYLIEHTHI ¥ KYJIbTUBUPOBAHHUE.

— Beoigenenue u cradunuzanus GepMeHTOB.

— Ilpumenenue hepMEHTOB MUKPOOPTAaHU3MOB.

Tema 9. JIunuaei(0,5 yaca).

— CocraB ¥ coziepKaHU€ JIUIHUI0OB Y MUKPOOPTaHU3MOB.

— IlpoaylieHThl TUTIHIOB.

— buocunTes munuaoBs.

— BiusiHue yclIoBHil KyJIbTUBUPOBAHUS HAa COCTAB JIUIHJIOB.

— B03MOXXHOCTH MPOMBIIIIICHHOTO MOTYYEHUS! JIMITUIOB.

— IlpakTUyeckoe MpUMEHEHHUE JTUTIHUJIOB.

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

— TMonucaxapuapl HUTOIIA3MbI U MEMOPAHHBIX CTPYKTYP.

— Ilonucaxapuabl KJIETOYHBIX CTEHOK.
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— BHekiieTouHbIE OJIMCAXapUIbI.

— buocuHTE3 noaucaxapuaos.

— YcioBusg ~ KyJbTHBUPOBAaHUSI ~ MUKPOOPraHM3MOB M OHMOCHHTE3
MOJIMCaXapHJIOB.

— IIpombIluieHHOE TOTyYeHHe MUKPOOHBIX TOJIMCAXapUJIOB.

Pazgnen 3. MHcnoab3oBaHue OpoxXeHHMilT W JAPYrMX IMPOLECCOB
MeTaboan3Ma (4 yaca).

Tema 1. CiuproBoe Oposxenue(0,5 1aca).

— Du3HONOTHS IPONIKEH U XUMHU3M CITUPTOBOTO OPOKEHHS.

- XapaKTepHCTI/IKa I[pO)K)KGI?I, IMPUMCHACMBIX B IIPOMBIIIJIICHHOCTH.

Hcnonb3zoBanue ApOxoKE B MPOMBIIIIIEHHOCTH.

— Jpoxku — BO30yiuTenu MHPEKINU Ha IPOU3BOJICTBE.

Tema 2. Monounokucnoeopoxenue(0,5 yaca).

— OOmiast XxapaKTepUCTHUKA MOJIOYHOKHUCIIBIX OaKTEpUH.

— Pacnpoctpanenue U B3aMMOOTHOILIEHUS C JPYTUMU MUKPOOPTraHU3MAMH.

Hcnonb3oBaHnE MOJOYHOKHUCIBIX OAKTEPHIA.

— MonouHokucible 0akTepun — BO30yAUTeNn HHHEKITUH.

Tema 3. IIponmmonoBokucioe 6poxenue(0,5 yaca).

— OO6mras xapakTeprucTUKa MPOMMOHOBOKHUCIBIX OaKTEpHil.

— IlponnoHoBOKHCIbIE OakTepuu B TPOMU3BOJACTBE Chlpa M JPYrHX
MPOTYKTOB MTUTAHUS.

— [pyrue obmacti mpuMeHEHUs MPOMHOHOBOKHUCIIBIX OaKTEpUH.

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

— Oco0eHHOCTH alleTOHO-0YTHUIIOBOTO OPOKEHHUS.

— IIpon3BOCTBEHHBIE CPEMBI.

— Tlognepkanue KynbTypbl OaKTepUii U MOATOTOBKA HHOKYJIATA.

— bpoxenue.

— NuduumpoBanue B yCIOBUAX alleTOHO-OYTHUIIOBOTO OPOXKEHUS.

— Ileperonka aneToHO-0yTHIIOBOW Opa)KKH.

Tema §S. IlomyueHne ykcyca © Jpyrue acmeKkThl UCITOJIb30BaHUS
YKCYCHOKHUCTBIX OakTepuii(0,5 yaca).

— OOm1as XxapakTepuUCTHUKa YKCYCHOKHUCIBIX OaKTepHil.

— OkucnuTenbHbIe TpaHC(HOPMAIIMU OPTAHUYECKUX COCTUHEHUH.

— Mukpobuonornueckre Tpanchopmanuu npu cuaTe3e ButamunHa C.

— IlonmyuyeHnne nHOKCHALIETOHA.

— IlomydeHnue ciupTOBOrO YKCyca.

— CuHTe3 nojaucaxapuios.

Tema 6. [lonyuenune opranmyeckux kucior (0,5 yaca).
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— IlomydyeHne opraHMYeCKUX KUCIIOT U3 YII€BOAOB.

— IlomydeHne opraHuyecKuX KUCIOT U3 H-ankaHoB.

Tema 7. Tpanchopmanusopranndeckuxcoeauerunii(1 yac).

— IIpoueccel MUKpOOHON XUMHH.

— Tpanchopmanus pactyiieit KyabTypoi B MEPUOJUUYECKUX YCIOBUSIX.

— Tpanchopmanus cycieH3uIMH HEPA3MHOKAIOIIMXCS KIIETOK.

— Tpancdopmaru, oCyiecTBIIEMbIE CIIOPAMH TPUOOB U AKTUHOMHIIETOB.

— HenpepbiBHBIE METOABI KYJIbTUBUPOBAHHS.

— Komerabonuzm.

— IlpumeHeHne NOBpEXACHHBIX U IE€3UHTEIPUPOBAHHBIX KIIETOK.

— MurubupoBaHue onpeaenéHHbIX yYacTKOB META00INYECKUX My TeH.

— IlpumeHeHne MyTaHTOB C OJIOKMPOBAaHHBIM CHUHTE30M OIPEIEICHHBIX
dbepMeHTOB.

— KoHcTpynpoBanue mTaMMOB C TOBBIIIEHHOH CIIOCOOHOCTBIO K
TpaHchopMaum.

— depMeHTHbIE NpenapaTbl © UMMOOUIN30BaHHbIE (PEPMEHTHI.

— MMmoOunu3anus KJieTok.

— IMonutpanchopmanuu.

— Mukpoopranusmsl, TpaHC(HOPMUPYIOLIUE OPTAHUYECKUE COSTUHEHMS.

— IIpumeps! TpaHchopMayu OpraHUYECKUX COCTUHEHUN.

Pasnen 4. IlpousBoacTBa, OCHOBaHHbIE HA MOJYYeHHMH MHUKPOOHOI
ouomaccsel (2 yaca).

Tema 1. [Tonnyuenuebenka(0,5 uaca).

— HcTopus ucnosib3oBaHUs MUKPOOPTAaHU3MOB JIJIsl TIOJTy4YeHUs OesKa.

[TutarenbHast HEHHOCTH OETKOB.
— be3BpenHoCTh MUKPOOHOI MacCHI.

[Tporecc v MPUHIUIIBI KOHTPOJIS BBIPALTUBAHUS MUKPOOPTaHU3MOB.

— OCHOBHBIE BUJIBI CHIPhS U UCTIOIB3YEMbIe MUKPOOPTAHU3MBI.

Tema 2. IlpousBojcTBoBakiMH, OakTepuodaroB U  Ipenaparos,
HOpMaNM3YOIMX MUKpodaopy uenoseka(0,S yaca).

— BakmuHEIL.

— JleueOHo-TIpodunakTUUYECKHE TTpenapaTbl OaKkTepruodaros.

— BakrtepuansHbie mpemapaTsl, HOpMAIU3YIOIHE MUKPODIOpY.

Tema 3. Ilonyuenue azoTgukcupyrmux OakrepuaibHbiX mnpemnapatoB (0,5
yaca).

— CBoiicTBa KIIyOCHBKOBBIX OaKTEpHi.

— Ponb ki1yOEHBKOBBIX OAKTEPHU B A30THOM OajiaHCe MOYBHI.
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— IIpenapatsl KIIyOEHBKOBBIX OAKTEPHIl.

— IlpumeHnenue npenapaToB KIIyOEHbKOBBIX OaKTEPHil.

— [pyrue a3otdukcatopsl.

Tema 4. IloBpexneHue MUKpPOOpPraHM3MaMHU MaTEpHaJIOB M CIIOCOOBI HUX
3amuthi(0,5 gaca).

— IIpu3sHaky NMOBpEXACHNUS MAaTEPUAIIOB MUKPOOPraHU3MAMHM.

— MuUKpoOpraHusMbl,  MOBPEXAAIONIME  METAUIBI W METOAbl  HX
OoOHapyXeHUs.

— IIpuunHBI NOBpPEXACHUSA MAaTEPUAIIOB MUKPOOPTaHU3MAMM.

— ®u3uko-xumuueckue (akTopbl Cpelbl U IMOBPEXKIECHUE MAaTepUalIOB
MUKpPOOpPraHU3MaMH.

— CrnocoObl 3alIUThl MAaTEPUATIOB.

— Mertoapl onpeneneHuss YCTOMYMBOCTH MAaTEPUAIOB K BO3JACHCTBHIO
MUKpPOOPTaHU3MOB.

Il. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
(IMpaxTnyeckme 3auaTus (364yacon))
(JIabopaTopHbie padoTsl (18 yacos)).

3ansitue 1. IlpombllieHHOe KYJIbTHBHPOBaHME MUKpoopraHu3mosn(18
4acoB).

Ilenv pabomot. U3yunTh OCOOCHHOCTH MPOMBIIIUIEHHOTO KYJIbTUBUPOBAHUS
MHUKPOOPTraHU3MOB, TOCTABJISIOLINX TOTOBBIE 1I€JIEBbIE POAYKTHI OMOCHHTE3A.

1. KosutokBHYM.

KonTponupoBanue riayOUMHBI YCBOEHUS TEOPETUUYECKOTO MaTepuaa;
NOHMMAaHUS CYIIHOCTH SIBJCHUM, WJUTIOCTPUPYEMBIX JIaHHBIM MPAKTUYECKUM
3aHSATHEM; 3HAaHUI TPOMBIIUIEHHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

2. TeopeTHyeckas 4acTh
1. O6mme CBEJICHUS 0 MPOMBIIILICHHOM KYJbTUBUPOBAHU U

MUKPOOPTraHHU3MOB.

2.0CcO0EHHOCTH  TEXHOJIOTMM  MPOMBIIUIEHHOTO  KYJIbTHBUPOBAHUS
MUKpPOOPTraHU3MOB

3. OT0op mITAaMMOB MUKPOOPIaHU3MOB U paboTa ¢ HUMHU

4. TlpuroToBiieHHE MOCEBHOU MUKPOOHON KYJIbTYpPbI

5. [IpuroToBiieHne U cTepuiIn3anus TUTATENbHBIX CPEJL

6. IloaroroBka OHOpeakToOpoB K MIOCEBY U BBIpAIlIMBAaHUE
MHUKPOOPTraHU3MOB.

/. TexHoJIoTHsl KYJIbTUBUPOBAaHUS MHUKPOOPTaHM3MOB B  IOKOSIIEMCS
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cocTOsTHUM 0e3 a’pariui.

8. TexHoyorusi  TPOMBINUICHHOTO  KYJbTUBHPOBAHMS  aHAdPOOHBIX
MHUKPOOPTaHU3MOB.

O.llepmoanyeckue ©W  XEMOCTATHBICE  CHUCTEMBI  KYJbTHBUPOBAHHS
MUKPOOPTaHU3MOB.

10.0cob6eHHOCTH OMOTEXHOJOTHH KYJIbTUBUPOBAHUS BUPYCOB.

3. IlpakTn4yecKasi 4acThb.

1. O3HaKOMUTBCS C  OCHOBHBIMH  CIIOCOOAMH  KYJIbTHBHUPOBAHUS
MHUKPOOPTaHU3MOB.

2. I3yunTh  9Tambpl  TEXHOJIOTHYECKOTO  Mpolecca  IIyOMHHOTO
BBIPANIMBAHUS MUKPOOPTaHU3MOB.

3. YcBOUTh OCHOBHBIE TpeOOBaHUSA TMPU MPUTOTOBJICHUU MUTATEIBHBIX
cpex.

4. Paccunutath 9PGHEKTUBHOCTh CTEPUIN3AIUHN KUJKUX MUTATEIBHBIX CPE/T
B U30TEPMUUECKUX YCIOBUIX MPH JABYX PA3HBIX 3aJJaHHBIX PEKUMAX.

5. Paccuntath KOMWYECTBO TMOJYYEHHOTO CHIPOTO KOPMOBOTro Oenka B
pe3yibTaTe THAPOJIN3AIMN PACTHTEIBHBIX OTX0I0B ApoXkkaMu poaa Candida.

4. Opopmiienne padoThl.

3anucaTh OCHOBHBIE XapaKTEPUCTUKHU ATANOB TEXHOJIOTHYECKOTO IMpoliiecca
rJIyOMHHOTO  BBIpAIIUBaHUSI ~ MHUKPOOPTraHu3MoB,  O0GOpMHB B  BHUJE
HUKETTPUBEACHHOM TAOJIHIIBI.

Tabmuua 1 — XapakTepucThka 3TanoB Mpolecca INTyOWHHOTO BbIpaIlMBAHUA
MHUKpPOOPTaHHU3MOB
Ne
y JTan TeXHOJOIMYECKOro nmpouecca OCHOBHBIE XapaKTEPUCTUKH
n/n

3amanue 1. Paccunmrtarh KOJWYECTBO MOJYYEHHOTO CBHIPOIO KOPMOBOTO
Oenka B pe3yidbpTaTe THApPOJHM3anMH apoxokamu poma Candida 2
PACTUTENBHBIX OTXOAOB (OTXOJBI LEJUIFOJIO3HOW MPOMBIIIJIEHHOCTH, COJIOMA,
CBEKJIOBHYHAs Menacca, KapTodenbHas Me3ra, 0apia CIHUpPTOBBIX MPOU3BOICTB,
OTXOJIbl KOHAUTEPCKOW U MOJIOYHOUW MPOMBIIIIEHHOCTH) 3a 20 4 paboyero nukia
IIPU YCIOBUH, YTO U3 | T OTXOA0B MOXKHO MOIY4nUTh 200 KT KOPMOBBIX JIPOXKKEHN B
cyxoit macce, coaepxkamux 50% ceiporo Oenka.
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JlabopaTopnassi pabora 1.IlpuroroBijieHne NUTATEJLHOHM CMeCH U
MATPHYHOM KYJbTYPbI AJ KyJbTHBALUMHU APOA:Kel (6 4acoB).

Ilenvy pabompr:nOTyYNTh HABBIKM TPUTOTOBJICHHUS MHUTATEIBHBIX CpEZ,
MIOCEBHOTO MaTepHajla M KOHTPOJS KOHUEHTPALMK IIOCEBHOIO MaTepHala.
PaccMoTpeTh 1MOJ MHUKPOCKOIIOM B3BECh MEKAPCKUX JAPOXOKEH M ONpeAesiuTh
MPUCYTCTBHE JIBYX pac OJHOKIIETOYHBIX TPUOKOB B KYJIBTYpE.

O06opynoBaHue U pEAKTHBBI:

1) oropetku (50 u 30 M), k01061 KoOHHYecKue (100-500 mi);

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

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

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

5)rmoko3a- 0,1 kr;

6) ciupT 3TIIOBBIH - 0,05 KT

7)xynbTypa S. servisea (10 r cyxoro npemnapara ¢ BIaKHOCTbIO 75%);

8) KOMILIEKT PeaKTUBOB JJIsl ONIPEICICHUS KOHIICHTPAIIMH TIIFOKO3bI;

9) hbotokonopumetep (PKM);

10) MEKPOCKOTIBI;

11)xamepa I"opsieBa.

IHopsaok BbINOJIHEHUsI PA0OTHI:

1. [IpUroTOBUTH MUTATEIBHYIO CPEY, ISl YETO:

— otBecuTh 50 I TITIOKO3bI U BCHINNATh €€ B CTEPUIIbHYI0 €MKOCTHOOBEMOM
0,5 m;

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

— BIUTH B 3Ty eMKOCTh 300 MJI TUCTWILNTMPOBAHHOW BOJBI TEMIEPATypOu
36°C u pa3mMeniars;

— ONpENEeIUTh  KOHLEHTPAIMI  TJIOKO3bl  (POTOKOJIOPUMETPUYECKUM
METOJIOM.

2. [IpuroToBUTH MOCEBHOM MaTepHUa, I YETO:

— B3BECHTB 5 T IpoxoKeit S. Servisea;

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

— BCBINIaTh HABECKY JIPOXOKEHN B BOJY M pa3MelllaTh;

— MPOBECTUKOHTPOJIbKOHIIEHTPALIMUIIOCEBHOTOMATEpUaIadOTOKOIOPUMETP
WYECKUM METOAOM Ha npudope OKM;

— OIpPEACIUTHKOHIIEHTPALUIOAPOXIKEUMUKPOCKOITMYECKUMAHAIN30M.

3aganue 2. PaccMOTpeTh MO MUKPOCKOTIOM B3BECh MEKAPCKUX APOXIKEH U
OTIPEAETUTh MPUCYTCTBUE ABYX Pac OJHOKIETOYHBIX TPUOKOB B KYJIbTYypE.

1. B3atp k0710y C B3BECHIO MEKAPCKUX IPOXIKEH, 3apaHee MOMEIIECHHBIX B
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TEIUTYIO MOACaXapeHHYIO BOJY.

2.Karmmto KUAKOCTH U3 KOJIOBI HAHECTH Ha MPEAMETHOE CTEKJIOW HAKPHITH
MTOKPOBHBIM CTEKIIOM.

3.CBepxy HaHECTH KaIUII0 KEIPOBOrO Maclia W paccMaTpuBaThIIpenapat
10/ MUKPOCKOIIOM C UMMEPCHOHHON CUCTEMOIA.

4.OnpenenuTh TPUCYTCTBUE ABYX pac IPUOKOB U 3apuCcOBaTh UX(POpMy.

5. PaccMoTperh mpoliecc MOYKOBAHUS JPOXOKEH MO HAIMYMUIOTIOUEK Ha
KJIETKAX.

JlabopaTopnasi paGora 2. [IpuroroB/ieHne (ppuKCMPOBAHHOIO NMpenapara
(6 yacos).

Ilenv  pabompr:ipuroToBUTH  (PUKCUPOBAHHBIM  MmpemapaT M3  MO-
JIOYHOKHCIIOTO NMPOAYKTa (Kepupa, psSuKEHKH U Jp.) U 3apUcOBaTh JOMUHUPYIOLIUE
dbopMbI MUKPOOOB.

Martepuag u  000pyaOBaHMe: IUIAKAThl, PUCYHKH; TEpPMOCTaT;
OaKTepHIIMIHAS JIAMITa; XUMHYECKasl TTOCY1a: MEPHBIN cTakaH eMKocThio 50, 150 n
200 wmui1; BOpoHKa; MHMKpockom; damika Iletpu; OakTepuoiornueckas TMeETs;
IIPEIMETHBIE U TTOKPOBHBIE CTEKJIA; OJMH U3 MOJIOYHOKHCIBIX MPOAYKTOB (Kedup,
pPsDKEHKA, artuaoUInH, HOTYPT | JIp. ).

IHopsinok BeIMOTHEHUsI padoThI:

1. bakTeproa0oruuecKyo METIIIO BBECTH B CI'yCTOK
MOJIOYHOKHCIOTONPOAYKTAN,TOBEPHYBBOKPYTOCH, U3BJICYbKAILTIOCOAEPKUMOTO.

2. CrycToK pa3masarh MO MPEAMETHOMY CTEKIY OYeHb TOHKHMCJIOEeM 0e3
BOJIbI.

3. Beicymuts Ha BO3myXe.

4. 3apukcupoBath cMechio ciupTa ¢ 3pupom (1:1), HeckoabKOpa3 HAHOCS
cMech Ha Ma30K u ciuBas ee. Ilpu Takoil (ukcanuum HETOJBKO MOTHOAT U
OPUKPETUIAIOTCS K CTeKIy OaKTepHH, HO M ¢ MOMOLIbI0 3(Hpa U3BJIEKACTCA U
yAanseTcss JKUAp, Kaluldi KOTOPOrO Hampenapare MEMAKT OKpacke W
MUKPOCKOTTUPOBAHUIO.

5. GukcupoBaHHBIN MpenapaT OKPaCUTh METHUJICHOBBIM CHHUM BTEUYEHHE
2-3 MUHYT.

6. [IpoMBbITh BOJIOM, BEICYITUTh 1 MUKPOCKOIIMPOBATH C UMMEPCHUEH.

/.3apucoBaTh JOMUHUPYIOIINE (HOPMBI MUKPOOOB.

5. Bonpocel 1J11 CAMOKOHTPOJIS

1. Yro Takoe KyJIbTUBUPOBAHHE MUKPOOPTaHU3MOB?

2. Kakue baxkTopsl HEOOXO0IUMBI IS OCYIIECTBJICHUS
OMOTEXHOJIOTMYECKOTO Tpoiiecca?

3. UrosexTruBHEE: KYIbTUBUPOBAHUEMUKPOOPTAHU3MOBHAXKUIKAX  HIIU
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IJIOTHBIX MUTATEIBHBIX cpeaax?

4. Kakoli crnoco0 KyJIbTUBUPOBAHUS HA3bIBAIOT IOBEPXHOCTHBIM ?

5. Uro Takoe  TBepaodaszHoe KYyJIbTUBUPOBAHHUE, U KaKou
CcyOCTpaTUCIONIB3YETCSA IPU ITOM Yallle IPYyTrux?

6. Uto Takoe xuakodazHoe (r1yOuHHOE) KyJIbTHBUpOBaHUE?

7. B ueM npeumyinecTna kuak0(pazHOro KyJIbTUBUPOBAHUS?

8. Kakumu mnpueMamMu MOXXHO YBEJIMYUTh WHTEHCUBHOCTb Pa3MHOKEHUS
MUKPOOPTAHU3MOB MPHU KUJIKOPA3ZHOM KYJIbTUBUPOBAHUU?

9. KakoBbl STarnbl TEXHOJOTUYECKOTO npoiecca
KYJbTUBUPOBAHUSIMHKPOOPTAHU3MOB?

10. T'ne xpaHsATCS dTATOHHBIE IITAMMBI MUKPOOPTaHU3MOB?

11. KakoBbl TpeOOBaHU K 3TAJIOHHBIM IIITAMMaM MHUKPOOPTaHU3MOB?

12. Kakum 06pa3oM rOTOBSIT TOCEBHYI0 MUKPOOHYIO KYJIbTYpy?

13. Kakue mpUHIUIIBI JIE)KAT B OCHOBE KOHCTPYUPOBAHUS MUTATEIbHBIX
Cpell JUisl MUKPOOPTaHU3MOB?

14. Ha xakuie TpyIIisl ST MEKPOOPTAHU3MBI 110 THITY TUTAHUS?

15. Ha xakuie Tpynmsl MOAPa3aesIIOTCS MUKPOOPTaHU3MBI TI0 THITY

HCTIOJIb3yE€MBIX a30THUCTBIX OCHOBAHU?

16. Kakue noHbl HEOOXO UMbl MUKPOOPTaHU3MaM U IS 4ero?

17. Kakue axTopsl pocTa JOKHBI BXOJAUTH B COCTaB MUTATEIbHBIXCPEN?

18. Kakue TpaauImoOHHbIE UCTOYHHUKH O€liKa JKHUBOTHOTO IPOMCXOXKICHHS
UCIIOJIB3YIOT JJIS TTOJTyYEHUS TUTATENbHBIX Cpef?

19. Kakuie HemuIeBble HWCTOYHUKH OCJIKa >KUBOTHOTO TIPOUCXOKICHUS
UCTIONIB3YIOT B TUTATEIBHBIX cpefax?

20. Kakue KynbTypbl HCHOJNB3YIOT IJISl MOJy4YeHUs: Oelika pacTHTEeIbHOTO
MIPOUCXOKICHHUS, HCIIOJIF3YEMOT0 B TUTATELHBIXCPEAax?

21. Kaxkoi 0eok (pacTUTENBHOTO, KUBOTHOTO 170105
MUKPOOHOTOTPOUCXOXKICHUS) O0JIee LIEHEH JUIsl MUTATEIbHBIX Cpel] U moyemy?

22. KakoBa kimaccupukanusi MUTATEIBHBIX  Cpel 1O  IEJICBOMY
Ha3HAYEHUIO?

23. KakoBa KJ1Iaccuukarus IMATATEIbHBIX cpen 1o
(bU3UYECKOMYCOCTOSIHHUIO?

24. B 4eM peuMyIIeCTBO KHIKUX MMUTATESIBHBIX Cpea?

25. Kak momyuuTh MOy XKUAKHAE U TBEPAbIC TUTATEIHHBIC CPEIBI?

26. B ueM npenMyI1ecTBO CyXUX MUTATEIbHBIX Cpef?

27. Ha ocHOBaHMM Ye€ro M Kak OCYIIECTBISETCS ONTHUMH3aLUs COCTaBa
MUTATENbHBIX Cpef?

28. 3aueM  Hy)XHa CTaHAapTU3alMs  MUTATENIbHBIX Cpel H 10
KaKMMIIOKA3aTeNsIM OHA MPOBOAUTCS?
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29. [lpuHnMnel ycTpoiicTBa OuopeakTopa (pepmenrtepa) s KyJibTUBAIIUU
MHUKPOOPTaHU3MOB.

30. Kak mpon3BoauTCS MOATOTOBKA OMOpeaKkTopa K MOCEBY?

31. KakoBbl yCIIOBUS MIPOMBINIIJIEHHOTO KyJbTUBUPOBAHUS
MUKPOOPTraHMW3MOB C TPUMEHEHUEM aKTUBHOM a’paiuu?

32. Kak nmpou3BOJAT KOHTPOJIb KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB?

33. Kakue HEPUO/IBI paznuyaroT B JTMHAMUKE pocTta u
Pa3MHOKEHUAMUKPODIIOPHI B pepMeHTepax?

34. Yro Tunm4HO 114 Jar-(a3bl (MHHYKIIMOHHOTO Teproia)?

35. Urto Tunmu4HO 115 JI0T-(ha3sl (IKCIIOHEHITNATLHOTO POCTa)?

36. Uto xapaktepHO /i (ha3sl OTPUIATETFHOTO YCKOPEHHUs?

37. Crauuonapnast gaza pocta 1 M-KOHIIEHTpaIusl.

38. Uto xapakTepHo i Ha3bl OTMUPAHUSI MUKPOOHOU MOMYJIISIIAN?

39. Urto Takoe xemocTaTHasi KyJabTypa?

40. Yro HEO0OX0IUMO TUTSt HEIPEPHIBHOTO KYJbTUBUPOBAHUS
MHUKPOOPTaHU3MOB?

41. KakoBbl 0COOCHHOCTH OMOTEXHOJOTHH KYJIbTUBUPOBAHUS BUPYCOB?

42. Kakuie )KHBBIE CUCTEMBI UCIIOIB3YIOT JIs KyJIbTHBUPOBAHUSBUPYCOB?

43. Kak roToBSIT OJTHOCJIOWHBIE KJIETOUYHBIE KYJIbTYpPbl U CyCIIEH3MOHHBIE?

44. Kaxk OCYILECTBIISIOT anparuio (6apboTaruto) u
NepPEeMEIIMBAaHUEMUKPOOHOM KYJIBTYphI?

3anstne 2. KoHneHTpUpPOBaHUWe W BhICYyIINBaHue Ouonpenapaton(18
4acoB).

Ilenv padomwr: VI3yunTh KUHETUKY CYOJMMAllMOHHOM CYIIKM THPOAYKTOB
OMOCUHTE3a, OCOOEHHOCTH ATOrO0 METOAAa CYIUKHA. YCBOUTH MPHUHLMI JACUCTBHUSA,
YCTPOWCTBO W  KOHTPOJBHO-U3MEPUTENIbHYIO — almnapaTypy CyOJUMAallOHHOM
ycraHoBkH Thna GT-2.

1. KosutokBuym.

KonTponupoBanue T1iIyOMHBI YCBOEHHS TEOPETHUECKOTO MaTepHana;
NOHMMAaHUS CYIIHOCTH SIBJ€HUM, WIUTIOCTPUPYEMBIX JTaHHBIM MPAKTUYECKUM
3aHSATHEM; 3HAHUI KOHIEHTPUPOBAHUSA U BBICYIIMBAHUSI OMOMPENAapaTOB.

2. TeopeTuyeckasi 4acTh

1. MeTonbl BbIAECIEHNS M KOHUEHTPUPOBAHUS LIEJIEBOT0 IPOIYKTA.

2. CiocoObl KOHCEPBUPOBAHUS OMOJIOTHUECKUX TMPETIapaToB.

3. IIpakTH4YecKas 4acThb.
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JlabopaTopHas padora 3 (6 yacoB).

OOyuaemas mnoarpymnma Ne 1 Hampasisiercss B J1a00paTopuio s

IIPUI'OTOBJICHUA W aHAJIM3a KyHBTypaHBHOﬁ KHUAKOCTHU, IIMTATCIIBHBIX CpPCH,

IMOCCBHOI'0 MaTcpHrajia.

OOyuaemas mnoarpymnmna Ne 2 HampaBisieTcss B JabopaTopuio s

BBICYIIIMBAHUA ,ZIpO)K)KGﬁ MCTOJOM CY6HI/IM3HI/II/I. Ha mecrax IMPOBOJUTCA IIOKA3

YCTAaHOBOK IJI1 BBICYIIHNBAHUA 6I/IOHp€HapaTOB, ACMOHCTPUPYIOTCSA OCHOBHLBIC

PEKUMBI TEXHOJIOTUHU TOJyuyeHus OuomnpenapaToB. M3 kaxaoil noarpynmsl mo 2-3

CTYJ€HTa TOJ] PYKOBOACTBOM CTapIllero MOBTOPSIOT pabOTy Ha JAaHHOW CTaIuH
OMOTEXHOJIOTHH. 3aTEM IPOBOAMTCS CMEHA pabouux MecT noArpymni. [1naH paboTsl

Ha paboYMX MecTax MpUBEICH B Ta0max 1 u 2.

Tabmuma 1 — Ilnan paboTel B TOMEUIEHUM JJIsi HPUTOTOBICHHSI HCXOIHBIX
pacTBOpOB
Bpewms
HaumenoBanue padot PeM,
MUH.
[IpuroroBnenue 3 J1 KyJbTypadbHOMN KUAKOCTU Ha OCHOBE JPOKIKEU 25
IIpoBenenue aHanusa KOJIM4YECTBa UCXOJHBIX 50
KJIETOKMUKPOCKOIIMYECKUM METOA0M
Tabmura 2 — [11an paboThl B TOMEIIEHUH CYOIMMAIIMOHHON CYIITKH
Bpewms
HaumenoBanue paboT P,
MUH.
[IpoBeneHne BbICYIIMBAHUSA IPOXKIKEN HA YCTAHOBKE 75

OT60p o6 Ha pexxuMax M OTIIpaBKa UX B JaOOPATOPHUIO

OobopynoBanmue:

1. CybmumanunonnasyctranoBkaG T-2pupmbi«lleitoonsmn (I epmanus).

2. CylmuibHbIN mKad.

3. BeceiBJIP-200.

4. MUKpOCKOTIIB OMOJIOTHYECKHE.

5. brokcsl, vaiiku IleTpu, MepHbIe CTaKaHBbI.

6. Mukpoopranu3msl Tuma Saccharomyces servisea.
/. ®unbTpoBangbHas Oymara.

Onucanue 1a0OPATOPHOH YCTAHOBKH.

CyOnuMalnroHHas CyIIUJIbHAs YCTAaHOBKA COCTOUT M3 CYIIMJIBHON Kamepbl

(cybnumaTopa), KOHJIEHCATOpa M BaKyyMHAcocHOW cucteMbl. Kak mpaBuio, B

CYIHHHBHOﬁ KaMepe  HaxoAsATCsa IMyCTOTCJILIC  ITOJIKH, BHYTPpU
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HUAPKYJUPYET XJIANAreHT, OXJaXAAKOIWKA IUIMTHl MOpH 3aMOPaXMBAaHHWM, WIIN
TEIJIOHOCUTENb, HArPEBAIOIINI MaTepuall py CyOJIMMalnH.

KoucTtpykTtuBHOE 0OopMIIEHHE OTIEIBHBIX AIEMEHTOB CXEMbI 00YCIOBICHO
cnenuPuKol CcyOnmMMHUpyeMOro Marepuaja M CTPEMJICHHEM OpraHu30BaTh
BBICOKOMHTEHCUBHBIN MPOLECC CYIIKH.

JIist cymiku HeOOJIBIIUX MapTUH (acoBaHHBIX MPOAYKTOB B MEIUIIMHCKOMH,
MUKpPOOMOJIOTUYECKOW M THUIIEBBIX OTPACisIX MPOMBIILICHHOCTH, a TaKkXe s
HAy4YHBIX HCCJEIOBAHUM MPUMEHSIOT KaMmepHble ycTaHOBKH Tuna GT-2 ¢gupmsl
«Jlettbomp» (I'epManms) ¢ 0O0BEMOM 3arpy3ku 10 2 J, oOecredmBaromnieit
MOJIyYEHHE CTEPUIILHOTO MPOAYKTA.

CymunpHasi Kamepa (pELMINEHT) U3rOTOBJIEHa B BUJIE CHhEMHOTO
UMAJIMHIPUYECKOrO KOJIMaKa U3 MPO3pavyHOro IUIACTHKA, KOTOPBIM yCTaHABINBACTCS
Ha OCHOBAaHHMHM U C MOMONIBIO MPOKIAJKUA U CO31aBA€MOT0 BHYTPHU Pa3peikKEHUs,
IUIOTHO TIpWieraeT K HeMmy, o0ecnedynBas TepMeTUYHOCTh. Ha ocHoBaHuuU
KpENUTCA ToJlag IUIMTKA C DJIEKTPOOOOTpPeBOM, HA KOTOPOM pa3Melaercs
BBICYIIIMBAEMBIN MPOAYKT WM ChEMHbIE Hacaaku Jyis gpiakoHoB. [lapoBo3myiiHas
CMECh IOCTYMAET B KOHAEHCATOP-BBIMOPAXUBATENb, KyJa MOJAETCA XJaJarcHT
4yepe3 TEPMOPETyJIUPYIOUIMHA BEHTWIb OT KOHJEHcaTopa M KOMIIpeccopa
XOJIOOUJIBHON yCTAaHOBKU. HeEKOHIEHCUpYIOIIMECs ras3bl YAAISIOTCS BaKyyM-
HacocoM. HarpeB n oTTauBaHWE OCYILIECTBIISIETCS 3JIEKTPOHArPEBOM HarpeBaTelis.
C nmomo1ipio MpruOOPOB B YCTAHOBKE KOHTPOJIIMPYETCS TEMIIEPATYPa U pa3peKeHUe.

KonTtpons 3a Temmeparypod NpOAyKTa OCYILIECTBIIETCS C IOMOILBIO
TepMonapbl U IO IIKaje Mpudopa Ha mepeaHed MaHeau yCcTaHOBKM. OKOHUYaHUE
npolecca cyOaMManuu OLUEHUBAETCS MO OCTaTOYHOMY JABJIEHUIO B CYIIMJIBHOU
KaMepe ¢ MOMOIIbI0 BakyymMMmerpa. Ha mepeaHeil maHenw yCTaHOBKM HMeEETCS
TaKKe TEepeKIoYaTelib, PAClOJIOKEHHBIM B KBaJpaTe C YEThIPbMS 30HAMH,
COOTBETCTBYIOIIIMMH OINPENECICHHOW cTaauu mpouecca. IIpaBoe BepxHee IOJIO-
KEHUE COOTBETCTBYET PEKUMY «OXJKICHHE», TOJ HUM — «CyOJIMMAIlMOHHAS
CYyIlIKa», 3aTeM (10 YacOBOM CTPEJIKE) - PEKUM OTTAaMBAHUSL U JIEBasl BEPXHSsA
obsacth — «Offy — BEIKIIFOUEHUE YCTAaHOBKH.

JlanHasi mabopatopHas CyOJMMAallMOHHAsi YCTaHOBKA BBIMYIICHA B Hadale
80-x ronoB. B HacTosmiee BpeMs CyIIECTBYIOT YCTAHOBKU C aBTOMAaTU3HUPOBAHHOMN
CUCTEMOM yIpaBjeHUsI U pabOTOW MO 3aJaHHOMY TEXHOJOTMYECKOMY pPEXKUMY,
oOecrieunBasi MOCTOSIHHOE B3BEIIMBAHWE MPOJYKTAa M TMPOBEACHHUE MpoIecca [0
3aJJaHHON BJIQYKHOCTH.

MeToauka npoBeAeHUsS UCIIBITAHUH.

Ilepen HayanoOM HMCHBITAHUN YCTAHOBKY MOATOTOBHUTH K MycKy. st aTOro
BKJIIOYUTh YCTAHOBKY B ceTh (Hampsbkenue 220 B). IlepeBectn pyuky
MEPEKIII0YATENS] B TOJOXKEHUE «OXJaxaeHue». CHATbh ChEMHBIM KOJNMAK WU IS
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YCKOPEHHUSI TpoLiecca OXJIAXKIAEHUS MOJKH BBUIOKHUTH €€ KyCOYKAMHU CyXOro JIbJa.
Yepe3 15-20 MUHYT Ha MOJKY YCTAaHOBHUTH HCCIEIyeMbIE OOpa3llbl, YCTAHOBUTH
TepMONapy W HAKPBhITh UUWIMHAPUYECKHM KOJIIAKOM, IUIOTHO HPUTEPEB €ro K
MOBEPXHOCTU OCHOBaHUA. llepeBecTH mnepekitoyaTenb B IOJIOKEHUE «CYILIKay.
[locne  3aBeplIeHHs  CYLIKM  IEPEKPHIBAIOT  BEHTWb  BaKyyM-Hacoca,
pa3BaKyyMHUPYIOT CUCTEMY, IEPEKITIOYATEID MIEPEBOAST B MTOJIOKEHHUE «OTTANKAY.

OObeKTOM NJisi U3y4YeHUs! BIMSHUS Tpoliecca CyOJMMAIIMOHHON CYIKH Ha
KaueCTBO U >KU3HECTIOCOOHOCTh MHUKPOOPTaHU3MOB SIBJISIIOTCA JIPOXOKUA PoOJia
Saccharomyces servisea.

[lepen HayaioM HCTIBITAaHUS MOJATOTABIMBAIOT 00pa3Ibl MaTEpHUaa: TOTOBIT
2 OJVMHAKOBBIE HABECKU JIPOAcKer MO 3-5 r. OIHY HABECKY APOKIKEN MOMENIAIOT B
yamky [letpu, nmpenBapUTENbHO B3BEIICHHYIO, a 3aTEM €IIE€ pa3 B3BELIMBAKOT U
3aMOpPa)XUBAIOT B YJIBTPAKPUOCTATE.

JUis onpeneneHus BIIAXXHOCTU BBICYLIEHHOIO 00paslia HE0OXOAMMO 3HATh
Maccy €ro Cyxoro ocrarka. [[is 3Toro BTOpYO HaBECKY APOAOKEN MMOMENIAIOT B
OIOKC C 3apaHee M3BECTHBIM BECOM, OIOKC B3BELIMBAIOT C MpoOoil u cTaBiaT Ha 40
MUHYT B CyIIWJIbHBIN miKkad npu temneparype 130 °C.

[Tocne 3Toro 610KC BEIHUMAIOT U3 IIKa(a 1 BHOBb B3BEIIMBAIOT. Pe3ynbTaThl
3aIMChIBAIOT B POTOKOJ B Ta0MILy 3.

Tabmuna 3 — IlpoTokon ompeneneHHss Macchl CyXOrO OCTaTKau BIIAXKHOCTH
UCXOIHOTO o0Opasiia u 0bpasiia Ouonpenapara rnocjie CyoTMMalMOHHON CYIIIKH

No yamku / Grokca

Macca vamku Ilerpu, ga, T

Macca HaBecku ¢ yamkoi Ilerpu, g1, T

Macca HaBeckwu, g, T

Macca HaBeckuc yamkon [lerpumnocne BeICylIMBanus, g1', T

Macca cyxoroocrarka, g.. I

Macca 6rokca, g, T

Macca 6rokcac HaBECKOH, g2, T

Macca HaBecku, g, T

Macca 6rokcac 00pa3om nociaecyOoauMaluoOHHON CyIIKH, g''2, T

Macca obpaszuarnocie Cymku, g g, I

Macca B1aruB UCX0JJHOM 00pasie, Juyy, T

Macca Bnaru B 00pasiie oCIeCyIIKH, g gy, T

Bnaxxnocts ucxognoro oopasua, Wey, %
K Macce CyXoro Marepuaia

Bnaxunocts 06pasma,Wc, % k Macce cyxoro marepuania
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O0paboTKka pe3yJIbTATOB UCIBITAHUS
Bnaxunocts Marepuaia (B % K Macce CyXxoro Marepuana) Moclie
CyOIMMAIMOHHOM CYIITKH OTIPEICTISIETCS TI0 (hopMyIIe:

Wck = (Qanx /9c)° 100,

r7i€ J snx — Macca Biaru B o0pasiie 1nocjie Cyuiku, T;
gc — Macca cyxoro ocrarka o0pasia, T.
[Ipu 5TOM Macca Cyxoro octaTka paBHa:

gc = 01— Qu.
Macca Biaru B uCX0JJHOM 00pasIie:

gBJ'I.H: g - gc
Bnaxnocts ucxoanoro oopasua B % k cyxoit ouomacce (Ch):
Wes = (Genx /9c)- 100,

Macca ob6pasiia nocie Cyuku:

O« =02 — Je.

Macca Biaru B oOpasiie nocsjie cyOIuMaiMOHHONW CYIIKH:

an.K: gK - gc

5. Bonpocskl 1J1s1 CAMOKOHTPOJIS

1. Yto MOXET  COHEPXKATbCA B  KYJbTYpPaJbHOM  KHUIKOCTH
MOCJICOKOHYAHUS mpoliecca hepMeHTaINM ?

2. Kakne ocHOBHBIE CIOCOOBI KOHIIEHTpaIuu 6nomacchl Bol 3HaeTe?

3. Kakue MIPUMEHSIFOTCSI METO/IBI BbIJICTICHUS MPOJTYKTOB
MUKPOOMOJIOTHYECKOTO CUHTE3a W3 KYJIbTYPaJIbHOW KUIKOCTU, C€CIH IEJIEBOU
MPOJIYKT HAXOAUTCSI B pacTBOpE?

4. Kakue MIPUMEHSIIOTCSI METO/IbI BbIJICTICHUS MPOJYKTOB
MUKPOOHOJIOTHUECKOTO CUHTE3a U3 KYJIbTYpaldbHOU KUJIKOCTHU, €CJIH LEJIEBOU
MPOJIYKT HAXOAUTCS B TBepAon (aze?

5. Uto Takoe ocaxkJieHne OMoMacchl U KakoBa €ro CKOpocTh?

29



6. Kakue BemiecTBa NPUMEHSAIOT JUIsl YCKOPEHHs NpOLEcca OCaXKACHUS
oromMacchel?

7. B uem cyTb neHTpu(yrupoBanus buomaccol?

8. KakoBbl TeXHONOTHMYECKHE OCOOCHHOCTH CEMapUpOBaHUS M JOKAaKOU
BJIQ)KHOCTH OHU MO3BOJISIOT CKOHIIEHTPUPOBATh 0CAOK?

9. KakoBbl 0011acTu NpUMeHEHUs HEHTPUYTUPOBAHUS?

10. Yo Takoe ¢unprpoBaHue?

11. Ot 4ero 3aBUCUT CKOPOCTh (DUILTPOBAHUS?

12. Yto Takoe 3KCTpaKIus KyJIbTypadbHOU KUIKOCTH?

13. BcienctBue  Wero - SKCTparmpyeMble  KOMIIOHEHTBI — MEPEXOMIST
M3HCXOJHOIO PacTBOpa B pACTBOPUTEIH?

14. Yto Takoe HOHOOOMEH, afcopOIus, 1ecoporus?

15. Kakue MonexynsapHbie copOeHThl Bam n3BecTHBI?

16. YUTo Takoe KpucTaysin3anus LeJeBOro NpoayKTa, U KAaKUMHUCIIOCO0aMH
OHa JJOCTHUraeTcs?

17/.B  yeM  mOpeuMyIIECTBO  KpPUCTAUIM3ALMH, W B  KaKuX
OMOTEXHOJIOTHYECKUX TTPOIIECCax OHA UCIIOIb3yeTCs?

18. Utro  Takoe = ymapuBaHHME  KyJbTYPQJIbHOM  JKHUIKOCTH, ero
PEXUM,JTOCTOMHCTBA U HEAOCTATKU?

19. Yto neKUT B OCHOBE MEMOpaHHBIX METOJOB pPa3ICIICHUS KUIKUX
cucTem?

20. I3 d4ero genar0T MOJMYNpPOHHUIIAEMbIe MEMOpaHbl M Kakue K
HUMIIPEABSBIISIIOT TPEOOBAHUS?

21.Yto 0oO0BenuHSIOT B cebe MeMOpaHHBIE OHOPEaKTOpHl, U B UYEMUX
MPEUMYILECTBO NEPE MEPUOIUUECKUMHU OMOPEaKTOpaMu?

22. Kakue MeTonbl KOHCEPBHPOBAHUS OHOJOTHYECKUX mpenaparoBBam
WU3BECTHBI?

23. B 4em cyTh METOJIOB €CTECTBEHHOT'O M MCKYCCTBEHHOTO BBICYITUBAHUS?
Kakune MeToasl HCKYyCCTBEHHOM CyIIKM Bam H3BECTHBI?

24. 3 kakuX 3TaroB COCTOUT JUO(PUIBLHOE BBICYIIMBaHUE OWOIPENapaToB,
Y B YEM €TO0 MPEeUMYyIIeCTBA?

25. Ilpn kakux TeMmIepaTypax M Kak JOJITO XpaHsATCa OuompenapaTtsl,
KOHCEPBUPOBAHHBIE METOJOM JIMOPUIBLHON CylIKU?

26. Ha xakoMm srtame cyOiumainuu U3 Marepuaia yIalsioTcs CBOOOIHAs
BJlara, a Ha KakoM - Bsi3aHasl, M UTO SIBJSETCA MPU3HAKOM OKOHYAHHs MEPBOTO U
BTOPOIO NEPUOJIOB?

27. Kakue ras3sl HCIOJIb3YIOTCS IPU YIIAKOBKE OMOIpPENnapaToB BaMILyJIbl?

28. B yem cyTh KOHBEKTUBHOTO METO/Ia BbICYIIMBaHUs Onomarepuana’?

29. KakoBbl HEJOCTATKU CYIINIbHBIX YCTAHOBOK KAMEPHOTO TUIIA?

30



30. B uem cyTh KOHTaKTHOTO METOJia BhICYIIMBaHus? BakyyMmcymmibHbIE
mKa(bl 1 BaJIBIOBBIE CYIIMIbHBIE YCTAHOBKU HEMPEPHIBHOTO ACHCTBHUS.

31. B uem cyTh TEpMOPAANALMOHHOTO METO/1a BBICYIIIMBAHHUS?

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

1. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

Y4e0HO-METOINYECKOE oOecrieueHue CaMOCTOATEIbHON paboThI
oOyuatomuxcs 1no  guctumiuHe — «[IpoMbimerHas  MukpoOuonorus U
OMOTEXHOIOTUS TpeacTaBieHo B [Ipuioxenun 1 u BKIrO4aeT B ceos:

— TUTaH-TpauK BBITOJIHEHHUS CAMOCTOSTEILHON pabOThI MO JUCIMILIAHE, B
TOM YHCJIE€ IPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHUE M0 KaXKIOMY 33JaHHUIO;

— XapaKTepHCTHKAa 3aJlaHui ISl CAaMOCTOSITETIbHONW PabOThl 00yUarOIINXCs
¥ METOJMYECKHE PEKOMEH/IAIIMH TI0 UX BBITIOJHEHUIO;

— TpeboBaHMsI K MpPENCTaBICHUI0O U  O(QOPMIIEHHIO  pE3yJbTAaTOB
CaMOCTOSITENIbHON paboThI;

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

OneHoyHble CpeaCcTBa —

KonTtponupyemslie
HaVMEHOBAHUE
Nen/mt | momynu/ pazmenst / Konb! 1 3Tans! opMupoBaHHs KOMIIETEHITUN —
TEKYILLUN IIPOMEKYTOYHAS
TEMBbI JUCLUIUINHBI
KOHTPOJIb aTTecrauus
1 Hayunblie ocHoBbl | OK-5 3Haer YO-2 9K3aMEH 110
NMPOMBIILIEHHOM CIHOCOOHOCTH — COBPEMEHHBIE METOAbl M TEXHOJIOTHH (B TOM YHCIIEC BOIIPOCHI BOIIpoCcaM
MHKPOOGHOI0rHH 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 CO6€C€I{OBaHI/IC
MH(OPMALHOHHBIC) B | TEXHOJOIMH B pa3BUTHHM COBPEMEHHOro OO0IIecTBa M
npodeccHoHabHOMI SKOHOMHYECKMX  3HaHMH, CIOCOObI  IpPUMEHEHHUs
ACATCIIBHOCTH MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MIPOMBIIIICHHON OMOTEXHOJIOTHH;
—TOPSAOK BBOJA M pENaKTUpPOBaHHUS HH(OpManuu B
CHUCTEME aBTOMAaTU3aluu
Ymeer I1P-7 9K3aMEH 110
— UCIIOJIb30BaTh COBPEMEHHBIE METObl U TEXHOJIOTHH (B OTIOPHBIN BOIIpOCaM
TOM 4YHClIe HH(POPMAIMOHHBIE) B MPOMBIIUICHHON KOHCIIEKT 1-21
OMOTEXHOJIOTHH; I1P-4 pedepar
—I0JIb30BaThCAd  HPOrpaMMHBIM  oOecredennem s | Y O-3 nokmazn
pelieHus npodeccnoHanbHbIX 3a1a4;
—HCIMOJIb30BaTh CEPBUCHI M MH(POPMAIIMOHHBIE PECYPCHI
ceTd VIHTepHET B MPOMBIIIIEHHOW OMOTEXHOJIOTHH
Bnageer I1P-6 9K3aMeH I10
—COBPEMEHHBIMH METOJaMHU M TEXHOJOTUSMHU (B TOM | IPAKTUYECKUE BOIIpOCaM
qrciae HHPOPMAIIMOHHBIMU) B IPOMBIIIUIEHHON




—OMOTEXHOIOTHH; 3aJlaHus 1-21
—OCHOBHBIMH METOJIaMH, CIIOCO0aMH H CpEACTBaMHU
NOJyYeHHS, XpaHEHHs, NepepadoTKu uH OpMaIHH;
HaBbIKAMU DPA0OTHl C KOMIIBIOTEPOM KaK CpEICTBOM
ynpaBieHus HHpopmaruei
OIIK-2 3HaeT YO-2 9K3aMEH 110
CIIOCOOHOCTH U —OCHOBHBIE HOHSTHS, (bopMyJIbI U 3aKOHBI BOIPOCHI BOIIpOCaM
TOTOBHOCTb UCIIOJIb30BaTh €CTECTBEHHOHAYYHBIX JUCLUIUINH B | KOJUIOKBHYMa 1-21
OCHOBHBIE 3aKOHBI npodeccuoHanbHOM JIeSATEIbHOCTH, METO/bI I1P-1 vVO-1
€CTECTBEHHOHAYYHBIX MaTEeMaTUYeCKOro  aHaliM3a W MOJIEIMpPOBaHUS, TECT cobecenoBaHue
JUCLUIUIMH B TEOPETUYECKOT O u 9KCHEPUMEHTAIBHOIO
npodeccuoHaTbHON UCCJIEJOBAHMSI,
JeSITeIbHOCTH, IPUMEHSTh | —OMOTEXHOJOTHUECKUE ACTIEKThI, UCIIOJIb3YEMBIC B
METO/bl MATEMaTUYECKOTO | OMOTEXHOJOTHH;
aHanus3a u —00BEKThl OMOTEXHOJOTUM U HUX OMOTEXHOJOTHMYECKHE
MOJIETTUPOBAHUS, GYHKIUM, TPUHIMIBI KyJIbTUBUPOBAHUS KIIETOK;
TEOPETUYECKOTO U —CYLIHOCTh METOJIOB MOJIEKYJIIPHOW T'€HETUKH;
AKCIIEPUMEHTAILHOTO —3Tallbl BbIJICJIEHUS LEJIEBBIX TPOTYKTOB
UCCIIETOBaHUS
YmMmeer I1P-7 9K3aMEH I10
—NPOBOJUTH OJKCIIEPUMEHTAIIBHBIE MCCIEAOBAaHUA H OTIOPHBIN BOIIpOCaM
UCIBITAaHUS 10 3aJlaHHOM METOAMKE, I10JIb30BaThCS KOHCIIEKT 1-21
MaTeMaTHuecKko o0paboTkoll skcnepuMeHTanbHbIX | [1P-4 pedepar
JTaHHBIX; VYO-3 noxkinan
—TI0JIb30BaThCS SI3bIKOM MOJIEKYJISIPHONH OMOTEXHOJIOTHH;
—BBIOMPATH OMOJIOTHYECKUE OOBEKTHI
Bnageer I1P-6 9K3aMEH I10
—METOJaMH U IPUHLMIIAMU COBEPLIEHCTBOBAHUS IIPaKTUYECKHE BOIIpOCaM

33




MIPOMBIIIJICHHOW MUKPOOUOJIOTUN ¥ OMOTEXHOJIOTHH; 3a/1aHus 1-21
—OCHOBHBIMU 3aKOHaMU €CTECTBEHHOHAYYHBIX
JUCLUIUINH B IPOMBIIIJIEHHOW MHUKpPOOHOJIOTUH U
OMOTEXHOJIOTMH, METOAAMU MaTEMaTHYECKOro aHaau3a
u MO/JICJINPOBAHMS, TEOPETUYECKOT O u
HKCIEPUMEHTATBHOTO UCCIIE0BAHUS
OIIK-3 3HaeT YO-2 9K3aMeH 110
CIIOCOOHOCTh —KOHIIETIIUY CTPOEHUS BEILECTBA; BOIPOCHI BOIIpOCaM
HCIIOJIB30BaTh 3HAHUS O —OCHOBHBIE HallpaBJICHUs u po0JIeMaTUKy |  KOJUIOKBUyMa 1-21
COBPEMEHHOW ()U3NYECKON | COBPEMEHHBIX  MPEICTABICHUH  POCCHMCKHX U I1P-1 vVO-1
KapTHHE MHpa, 3apyOeKHBIX YYEHBIX O (PU3MYECKOM KapTUHE MUpa U TeCT cobecesioBaHuE
IIPOCTPAHCTBEHHO- CTPOEHUM BEIIECTBA JUIsl NOHMMAaHUS OKPYXKaOLIETOo
BPEMEHHBIX MUDA U SBICHUI IPUPOIBI
3aKOHOMEPHOCTSIX, Ywmeer I1P-7 JK3aM€EH 110
CTPOEHHH BEILEeCTBA JJIs —OTJIMYaTh HAy4yHOE TO3HaHME OT HEHAy4YHOro; OTIOPHBII BOIIpOCaM
ITOHUMAaHUs NPUMEHSTh 3HaHUSA (PU3UUYECKHMX M XMMHYECKUX KOHCIIEKT 1-21
OKPY2KaroIlero MUpa u 3aKOHOB JUIsl ONKCAHUSl €CTECTBEHHOHAayuHOU kapTtunbl | [IP-4 pedepar
SIBJICHUH TIPUPOJIBI MUDA; YO-3 noknan
—laBaTb  NPAKTHUYECKYKD  OLEHKY  COBPEMEHHOMU
¢u3nueckoil KapTMHE MHpa Ha OCHOBE ONpPE/IETICHHBIX
II0JIO’KEHUSAX TEOPUH CTPOEHUS BEIIECTBA
Brnaneer [1P-6 JK3aMEH IO
—HaBBIKAMM aHaJIM3a MPUPOIHBIX SBJICHUM M MPOIECCOB | MPaKTUYECKUE BOIIpOCamM
C IIOMOIIBIO IPEACTABICHUM O €CTECTBEHHOHAY4YHOU 3a/1aHUs 1-21

KapTHHE MHpA;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU
¢usmueckoii  KapTHUHE

MHpa, IPOCTPAHCTBEHHO-

BPCMCHHLIX 3aKOHOMCPHOCTX, 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 TEXHOJOTUH U OCHOBHBIC TECT cobecenoBaHue
HCCIIEI0BaHUN B CBOEH 3Tanbl OMOTEXHOJOTUYECKHUX MTPOIIECCOB;
npodeCcCuOHAITBHON —CHocoOBl ~ OMOCHHTE3a  OCHOBHBIX  OHMOJIOTHYECKH
obJractu AKTUBHBIX BEILIECTB;
—OCHOBHBIC ~ METOJBI M  TIPUEMBbI  TPOBEIACHHUS
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKpPOOHOJIOTUH U OMOTEXHOJIOTUN
Ymeer I1P-7 9K3aMeEH 110
—TpUMEHSATH (yHIaMEHTAIbHbIE TEOPETUYECKUE 3HAHUS OTIOPHBIN BOIIPOCaM
JUIS  pelIeHHus] TPaKTUYECKUX 3afad B  00JacTu KOHCITEKT 1-21
MUKPOOHOH OMOTEXHOJIOTUU " npoBouth | [1P-4 pedepar
HCCIIeIOBAHUS o COBEPIIICHCTBOBAHUIO YO-3 moknan
OMOTEXHOJIOTHYECKOTO TIPOIIecca;
—TPOBOJIUTH  OKCIICPUMEHTAIBHBIE HCCIICIOBAaHUS B
MIPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Brnaneer [1P-6 JK3aMEH IO
—crmoco0aMy  TIOMy4YeHUs  MPOAYIEHTOB  TOJIE3HBIX | TMPAKTUYECKUE BOIIpOCaM
BEIIECTB, H3YYEHHUS HX (HU3HOIOTO-OMOXUMHUYECKHUX 3aJIaHus 1-21

XapaKTePUCTHK
—OCHOBHBIMH METOJIaMH ¥ TpUEMaMH TMPOBEACHUS
OKCIIEPUMEHTAIBHBIX MCCICIOBAHUN B MPOMBIIUICHHON
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;
—HAaBBIKAMH TUTAHUPOBAHHUS "
OKCIEPUMEHTAIBHBIX 3a/la4 10 TOJIYYCHHUIO IIEIEeBBIX

BBITIOJTHEHU A
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MPOAYKTOB, U3YUECHUIO 3aKOHOMEPHOCTEN U YCIOBUM UX
OunocHuHTe3a, ONTUMHU3ALUHU OHoIpoIecca

[Monyyenne OK-5 3HaeT YO-2 9K3aMeEH 10
0MO0JIOTHYeCKH CIIOCOOHOCTh —COBPEMEHHBIE METOJbl U TEXHOJIIOTUU (B TOM 4YHCIE BOIIPOCHI BomIpocam
AKTHUBHBIX BelllECTB | UCIIOJIb30BATh WH(POPMAIIMOHHBIE) PAa3BUTHS HOBBIX HAINpPaBICHWH B | KOJUIOKBHYMa 22-37
1 OTJAEJILHBIX COBPEMEHHBIE METOIBI U MIPOMBIIUIEHHON OMOTEXHOJIOTHH; I1P-1 VO-1
KOMIIOHEHTOB TEXHOJIOTHH (B TOM YHCJIC —3HA4YEHUE U POJIb I/IH(i)OpMaIII/II/I u I/IH(l)OpMaHI/IOHHI)IX TECT CO6€CCI[OBaHI/Ie
MHKPOOHBIX WH(POPMAIOHHEIE) B TEXHOJIOTHI B Pa3BUTHH COBPEMEHHOTO oOIIecTBa U
KJIETOK npogecCuoHAITbHON SKOHOMUYECKMX  3HAHUM, CIOCOOBI  NMPUMEHEHHS
JeSTeTbHOCTH WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
MPOMBIIIICHHON OMOTEXHOJIOTHH;
—TMOpPAJOK BBOJAA W pENAKTUPOBaHHUS HHPOpPMALUU B
cUCTEeME aBTOMaTU3aLUuN
Ymeer I1P-7 9K3aMeEH I10
— MICTIOJIB30BaTh COBPEMEHHBIE METOIBI U TEXHOJIOTHH (B OIIOPHBIN BOIIPOCaM
TOM uYHcie HWH()OPMAIOHHBIE) B MPOMBIILICHHOI KOHCIIEKT 22-37
OMOTEXHOJIOTHUH; [1P-4 pedepar
— IOJIb30BATHCS obecrieuernem s | YO-3 moxman

IIPOrpaMMHBIM
pereHust mpohecCHOHAIBHBIX 3a/1a4;

—HCIIOJIb30BaTh CEPBHUCHI M HMH(OPMAIIMOHHBIE PECYPCHI
cetu IHTEpHET B IPOMBIIIJICHHON OMOTEXHOJIOTUH
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Bnaneer I1P-6 9K3aMEH I10
—COBPEMEHHBIMH METOJIaMU W TEXHOJOTUSMHU (B TOM | MPAKTUYECKUE BOIIpOCaM
yuciae  HUHOOPMAIMOHHBIMH) B NPOMBINUICHHON 3a/laHus 22-37
OMOTEXHOJIOTUH;
—OCHOBHBIMHU METOJaMH, CHOCOO0aMH U CpeACTBAMHU
MOJly4eHUs, XpaHeHHs, mepepaboTku uHOpMAIUY;
HaBbIKAMU PAa0OTBHI C KOMIBIOTEPOM KaK CpEICTBOM
yrpaBieHus: HHpopMauei
OIIK-2 3Haer YO-2 9K3aMeH 110
CIIOCOOHOCTH U | — OCHOBHBIE  TOHATHUS, dbopMynel M 3aKOHBI BOIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX TUCIUILTAH B | KOJUIOKBHYMa 22-37
OCHOBHEIE 3aKOHBI | TMpo(ecCHOHANBHOM JEeATENbHOCTH, METOJIbI I1P-1 YO-1
€CTECTBEHHOHAYYHBIX MaTeMaTHYeCKOT0  aHaiuM3a W MOJEIHpPOBaHUS, TeCT cobecenoBaHue
JTUCIUILTUAH B TEOPETHYECKOTO U 3KCIIEPUMEHTAIBHOTO
npogecCuoOHAITBHON —UCCJICIOBAHMS;
NEeSTeTbHOCTH, PUMEHSTh | —OMOTEXHOJIOTUUYECKHE ACTIEKThI, UCTIOIb3YEMBIC B
METO/Ibl MATEMAaTUYECKOTO | OWOTEXHOJIOTHUH;
aHanu3a u —00BEKThl OMOTEXHOJOTMM M UX OWOTEXHOJOTUYECKUE
MOJICTTUPOBAHUS, GYHKIIUYM, TPUHIIMITB KyJTbTUBUPOBAHUS KIIETOK;
TEOPETUYECKOTO U —CYIIHOCTh METOJIOB MOJICKYJIIPHOW T€HETHKH,
AKCIIEPUMEHTAILHOTO —DTarlbl BBIJEIICHUS [[EIEeBBIX MPOTYKTOB.
HUCCIEN0BAHUS Ywmeer I1P-7 3K3aMeEH 10
—TPOBOJUTH DKCIIEPUMEHTAJIbHBIE HWCCICAOBAHUS W OTIOPHBII BOIIpOCaM
HWCOBITAHUSA I10 3aJaHHOH METOJHKE, II0JIb30BaThCs KOHCITEKT 22-37
MaTreMaThdecko o0paboTkoil skcmepuMeHTanbHBIX | [1P-4 pedepar
JaHHBIX; YO-3 noxian

—TI0JIb30BaThCS A3BIKOM MOJICKYJIIPHON OMOTEXHOJIOTUH;
—BBIOMpATh OMOIOTUYECKHE OOBEKTHI
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Bianeer I1P-6 9K3aMCH I10
—MeTOJaMH W  MPUHIUIAMH  COBEPIICHCTBOBAHMS | IMPAKTUYECKUE BOIIPOCaM
MIPOMBIIICHHOW MHUKPOOHOJIOTHH M OMOTEXHOJIOTHH, 3ajanms 22-37
—OCHOBHBIMH 3aKOHAMH €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPOMBIIIJICHHOW MHUKpPOOUOJIIOTHH U
OMOTCXHOJIOTHH, METOJAAMU MaTEMAaTHYECKOI'0 aHaJIn3a
u MOJICIIUPOBAHUS, TEOPETHYECKOTO u
AKCIIEPUMEHTAJILHOTO UCCIICI0BAHMS
OIIK-3 3Haer YO-2 9K3aMEH 110
CIIOCOOHOCTH —KOHIICTIIIHA CTPOSHUS BEIIECTBA; BOTIPOCHI BOIIPOCaM
HCIIOIL30BaTh 3HAHHSA O | “OCHOBHBIC HallpaBJICHUA u npo0OIeMaTuKy KOJIUJIOKBUYMa 22-37
COBpeMeHHO# (u3maeckoii | COBPEMEHHBIX  TPE/CTABICHHI § POCCHHCKHX | TIP-1 vVO-1
3apyOeKHBIX YUYEHBIX O (DU3MUECKON KapTHMHE MHUpa H
KapTUHE MUpa, TECT cobecegoBaHKE
CTPOCHUM BEIIECTBA JUISI TIOHUMAaHUS OKPYXKAIOIIETO
MIPOCTPAHCTBEHHO- N
MUpa U SBICHUIN NPUPOIHI
BPEMEHHBIX Ymeer I1P-7 JK3aM€EH 110
3aKOHOMEPHOCTSIX, —OTJMYaTh HAyYHOE TIO3HAHWE OT HEHAY4YHOTrO; OTIOPHBIH BOIIpOCaM
CTPOECHHH BEIIECTBA IS MNPUMCHATH 3HAHUSA CI)I/I3I/I"ICCKI/IX )51 XUMHUYCCKUX KOHCIIEKT 22-37
OHMMAHMS 3aKOHOB JITsl ONMCAHUS eCTECTBEHHOHAYYHOH KAPTHHBI | [1p-4 pechepar
MHPA;
OKPY’KaIOIIIero MUpPaA U pa, . YO-3 noknan
N —J1aBaTh MPAKTHIECKYIO OIICHKY COBPEMEHHOM
SIBIIGHUW TIPUPO/IBI N
bu3MYECKO KapTUHE MHUpa Ha OCHOBE OMPEEICHHBIX
MOJIOKEHUSIX TCOPHH CTPOCHUS BEIIECTBA
Brnaneer [1P-6 JK3aMEH IO
—HaBBIKAMH aHAIIN3a TPUPOIHBIX SBJICHUH W MPOIECCOB | MPAKTUYSCKUE BOIIpOCaM
C TIOMOIIBIO TPEJCTABICHUH O €CTECTBEHHOHAYYHOM 3aaHus 22-37

KapTHHE MHpA;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU
busznyeckoil  KapTUHE  MHpa, POCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHUHM BEIeCTBA
JUIsL TIOHMMAHHS OKPYKAIOIIero Mupa U SIBICHUHN
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IIPUPOJIBI

I1K-9 3Haer YO-2 9K3aMEH 110
BJIaJICHUE OCHOBHBIMH | —OCHOBHBIC HANPABJICHHUS Pa3BUTUs OMOTEXHOJIOTHMH W BOIIPOCHI BOIIpOCaM
METOJlaMM M TpHeMaMy | COBPEMCHHBIC IOCTHXXCHHUS OHOIOTHYECKHX HAyK U KOJUTOKBHyMa 22-37
TPOBE/ICHNS OMOMEIUIIMHCKUX TEXHOJIOTH; IP-1 vO-1
O —— —TpaJUIIMOHHbIE MUKPOOHBIE TEXHOJOTUU U OCHOBHBIC TecT T —.
. . | >Tambl OMOTEXHOJOTUUYECKHX MTPOIIECCOB;
HCCIIC0BaHIH Bv CBOCH | _rocoObl  GMOCHHTE3a  OCHOBHBIX ~ OHOJOTHYECKH
pod)eCCHOHAIBHOM AKTHBHBIX BEILECTB;
obnactu —OCHOBHBIC METOJbI Hu IIPHUEMBbI IPOBCACHUS
AKCIIEPUMEHTAIIbHBIX UCCIEJOBAaHUN B MPOMBILUICHHOU
MUKpPOOHOJIOTUH U OMOTEXHOJIOTUU
YMmeer I1P-7 9K3aMeH 110
—TpPUMEHATh (QyHIAMEHTAIbHBIE TEOPETUUECKUE 3HAHUS OTIOPHBII BOIIpOCam
JUISL  pelleHHs] TPaKTUYeCKUX 3afad B  o0JacTu KOHCIEKT 22-37
MHUKPOOHOM OMOTEXHOJIOTHHA Hu MPOBOJUTH TIP-4 peepar
HCCIIeIOBAHUS o COBEPILIEHCTBOBAHUIO VO-3 noxnan
OMOTEXHOJIOTHYECKOTO TIPOIIecca;
—IpPOBOJUTH JKCIEPUMEHTAJbHBIE HCCIEIOBAaHUSA B
IPOMBIIITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUHU
Bnaneer I1P-6 9K3aMEH 1O
—cmoco0aMy  TIOMy4YeHUs  MPOAYIEHTOB  TOJIE3HBIX | MPAKTUYECKUE BOIIpOCaM
BEIIIECTB, W3yYEHUS WX (PU3N0IOr0-OMOXMMHUIECKUX 3aaHus 22-37
XapaKTEPUCTUK

—OCHOBHBIMH METOJlaMH W TPUEMaMH TPOBEICHUS
AKCHEPUMEHTAIBHBIX UCCIIEIOBAHUN B MPOMBILIJICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;

—HaBBIKAMH MJIAHUPOBAHUS H BBIIIOJTHCHHS
AKCIEPUMEHTAIBHBIX 3a7a4 MO MOJYYEHHUIO IEJIEBBIX
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MPOAYKTOB, U3YUEHUIO 3aKOHOMEPHOCTEN U YCIOBUM UX
OuocuHTe3a, ONTUMHU3ALMHU OUoIpoIecca

I1K-17

CIIOCOOHOCTD
pa3pabaTbiBaTh OCHOBHBIC
JTAITbI
OHMOTEXHOJIOTHYECKOTO
mporecca

3HaeT YO-2 9K3aMeH 110
—OCHOBBI MIPOMBIIIIICHHOM MHUKPOOHOJIOTHH u BOIIPOCHI BOIIpOCaM
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JISKAIIUX B OCHOBE KOJUTOKBHyMa 22-37
TEXHOJIOTMYECKHUX MPOIECCOB OMOTEXHOJIOTHH; TIP-1 vVO-1
—ICUCTBYIOIME OMOTEXHOIOTUUECKHIE MPOU3BOJICTBA, HX TecT T —.
TEXHUYECKOE OCHAaIIIEHHE, pa3MeleHne
TEXHOJIOTHYECKOTO 000PYI0BAHUS;
—OCHOBHBIC J3Tambl IPOMBIIUICHHOTO IPOU3BOACTBA H
YIIpaBJICHUE OCHOBHBIX cTagui JIEUCTBYIOIIHNX
OMOTEXHOJOTMUYECKUX MPOU3BOJICTB;
—TE€XHOJIOTHH MIPOU3BOICTBA i OpraHu3aIu
MPOU3BOJCTBEHHBIX M TEXHOJOTUYECKUX MPOIECCOB
OMOTEXHOJIOTMYECKOHN MPOTYyKIUU
Ymeer I1P-7 9K3aMeEH 110
—BECTH  OCHOBHBIE  TEXHOJIOTHYECKHE  IPOIIECCHI OTIOPHBII BOIIpOCam
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIUH; KOHCIIEKT 22-37
—pa3pabarbIBaTh OCHOBHBIE ITamBl | [1p-4 pechepar
OMOTEXHOJIOTMYECKOTO  Mpolecca € MOMOIIBIO VO-3 noxnan

ONTUMAIBHBIX U PAIMOHATBHBIX TEXHOJIOTHYECKUX
CXeM;
—TIPUMEHSTh OMOTEXHOJIOTHH C MCTIIOJIb30BaHUEM T€HHO-

WHXXEHEPHBIX IPOAYLEHTOB — MHKPOOPraHU3MOB,
KJIETOK PACTUTENIbHOTO U dKUBOTHOT'O ITPOUCXOKICHUS;
—MPUMEHATh NPOTPECCUBHBIE METOAbl moabopa H
AKCIUTyaTallil TEXHOJOTUYECKOro 000pYIOBaHUS MPHU

MPOM3BOJICTBE OMOTEXHOJOTHYECKON MPOAYKIIUU
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Brnaneer I1P-6 9K3aMEH 110
—MeToJaMM M NPUHLUIAMU pa3pabOTKM OCHOBHBIX | IPAKTUYECKUE BOIIpOCaM
3TaroB OMOTEXHOJIOTHYECKOT0 MPOLIECcCa; 3ajanms 22-37
—MeToJaMM W IpUHIUIAMHM  Pa3pabOTKU  IJIAHOB
pasMeleHHst 000pyA0BaHMsl, TEXHUYECKOTO OCHALLCHUS
U OpraHu3anuu pabo4yux MECT B paMKaxX MPUHATON Ha
IpeaNpUATHH TEXHOJIOTUH IPOM3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTyKIIUU
Hcnonb3oBanune OK-5 3Haer YO-2 9K3aMEH 110
OposkeHuii H | CHOCOOHOCTB — COBPEMEHHBIE METOJbl U TEXHOJOTUH (B TOM 4YHCIE BOIIPOCEI BOTIPOCaM
APYrUX HPOLECCOB | MCIONb30BaTh UHGOPMALIMOHHbBIE) PA3BUTHUS HOBBIX HAINPaBICHUHA B | KOJUIOKBHYMa 38-45
MeTad0JIM3MAa COBPEMEHHBIE METOABl H MIPOMBIIIICHHON OHOTEXHOIOTHH; I1P-1 VO-1
TEXHOJIOTUU (B TOM YHCJIC | —3HAQYEHHE W POJIb HH(i)OpMaHI/H/I u I/IH(i)OpMaHI/IOHHI)IX TECT cobecenoBaHue
MH(OPMAIMOHHBIE) B | TEXHOJOIMH B pa3BUTHM COBPEMEHHOro OOIIecTBa M
PO ecCHOHATBHOM SKOHOMHYECKUX  3HaHMH, CIOCOObI  IPUMEHEHHUs
NCATCIIBHOCTH MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTMH B
MIPOMBIIIIJIEHHONW OMOTEXHOJIOTHH;
—TOPSAOK BBOJA M pENaKTUpPOBaHHUS HH(pOpManuu B
CUCTEME aBTOMAaTH3aLUU
Ywmeer I1P-7 9K3aMEH 110
— UCIIOJIb30BaTh COBPEMEHHBIE METObl U TEXHOJIOTHH (B OTIOPHBIN BOIIPOCaM
TOM 4YHClIe HHPOPMAIMOHHBIE) B MPOMBIIUICHHOMN KOHCIIEKT 38-45
OMOTEXHOJIOTHH; I1P-4 pedepar
—I0JIb30BaThCAd  HPOrpaMMHBIM  oOecredennem s | Y O-3 nokmazn

pereHust TpoecCHOHATBHBIX 3a7a4;

— UCIOJIb30BaTh CEPBUCHI U MH(GOPMAIMOHHBIE PECYPCHI
cetu IHTEpHET B IPOMBITINICHHONW OMOTEXHOJIOTHHI
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Brnageer I1P-6 9K3aMEH I10
—COBpPEMEHHBIMA METOJaMU W TEXHOJOTUSMHU (B TOM | MPAKTUYECKUE BOIIPOCaM
yuciae  UHOOPMAIMOHHBIMH) B NPOMBINUICHHON 3a/laHus 38-45
OMOTEXHOJIOTUH;
—OCHOBHBIMH METOJaMH, CHOcO0aMH U CpeACTBaMHU
MOJTyYCHUs, XpaHCHHs, NepepaboTku WHGOpMAIUH;
HaBbIKAMU PAa0OTBHI C KOMIBIOTEPOM KaK CpPEICTBOM
yrpaBieHus: THpopMarmen
OIIK-2 3HaeT YO-2 9K3aMeH I10
CIOCOOHOCTh U | —OCHOBHBIC MOHSTHS, dbopMyibI u 3aKOHBI BOIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX TUCTUTUTAH B | KOJUIOKBHYMa 38-45
OCHOBHBIE 3aKOHBI | MPOdecCHOHATHHOU JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBCHHOHAYYHBIX MaTEeMaTHYECKOTO  aHajiW3a W MOJCITUPOBAHUS, TECT cobeceoBaHne
TUCTIMTLTAH B | TEOPETHUYECKOTO " IKCIIEPUMEHTAILHOTO
npodeccnoHanbHOM WCCIICJIOBAHMS,
NEeSTeIbHOCTH, IPUMEHATh | —OMOTEXHOJIOTHUECKUEe aCTIEKThI, UCIIOIb3YEMbBIC B
METOJIbl MAaTEMATHUECKOTO | OMOTEXHOJIOTHH;
aHanmsa U | —O0BEKThl OMOTEXHONOTUHM U HMX OHUOTEXHOJOTHYECKHE
MOJICTTUPOBAHUS, (GYHKITUH, IPUHITATIBI KYJIETUBHPOBAHHUS KJIETOK;
TEOPETUIECCKOTO U | —CYIIHOCTh METOJIOB MOJICKYJISPHOW TCHETHKH,
AKCIIEPUMEHTAIILHOTO —3TaIlbl BBIJICJICHUS TEJICBBIX MPOJTYKTOR.
HACCIEOBAHUS YMmeer I1P-7 JK3aMeEH 110
—TPOBOJIUTh  JKCIICPUMEHTAIILHBIC HCCICAOBAHUS H OTTOPHBIT BOIIpOCaM
HCIBITAHUS 110 3aJaHHOW METOJHUKE, II0JIb30BaThCs KOHCIIEKT 38-45
MaTeMaThdecko o0paboTkoi skcnepuMeHTTbHBIX | [1P-4 pedepar
JTaHHBIX; VYO-3 noknan

—IOJIB30BaThCA SA3BIKOM MOJ'ICKy.]'I?IpHOﬁ 6HOT€XHOHOFI/IH;

—BBIOMpATh OMOIOTUYECKHE OOBEKTHI
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Bnaneer I1P-6 9K3aMCH I10
—METOJaMM W TNPUHUUIAMH  COBEPIICHCTBOBAHMS | MPAKTUUYECKUE BOIIpOCaM
MIPOMBIIUICHHOW MUKPOOHOJIOTUU B OMOTEXHOJIOTHH, 3ajanms 38-45
—OCHOBHBIMH 3aKOHAMHU €CTECTBEHHOHAYYHBIX JUCIUILINH
B IPOMBIIIICHHON MHUKPOOHOJIOTUM U OWOTEXHOJIOTHH,
METOJIaMHi MaTeMaTHYeCKOTO aHAIM3a U MOJICTTMPOBAHUS,
TEOPETUYECKOTO M AKCIIEPUMEHTATILHOTO MCCIICTIOBAHHMS
OIIK-3 3HaeT YO-2 9K3aMEH I10
CIIOCOOHOCTH —KOHIICTIIIUU CTPOCHHMSI BEIIECTBA,; BOIIPOCHI BOIIpOCaM
HCIIOJB30BaTh 3HAHUA O | “OCHOBHBIC HAIIPABJICHUSA M Hp06JI€MaTI/IKy COBPEMCHHBIX KOJUIOKBUYMa 38-45
COBpEMCHHOI (pn3uueckoii | TPEACTABICHHI POCCHHCKIX 1 3apyOeKHBIX YUYEHBIX O MP-1 vO-1
(¢u3nYecKoll KapTHHE MHpa W CTPOSHHM BEIIECTBA IS
KapTHUHE MHpa, . TECT cobeceqoBaHKE
MTOHUMaHMSI OKPYKAIOIIEr0 MUPA U SIBJICHUIA TPUPOIbI
MPOCTPAHCTBEHHO-
VYmeer I1P-7 9K3aMeH 110
BPEMEHHBIX .
—OTJMYaTh HAYYHOE TIO3HAHKUE OT HEHAYYHOTO; IPUMEHSTh OTIOPHBII BOIIpOCam
3aKOHOMEPHOCTIX, 3HaHMS (M3MYECKHX M XHMHUYECKMX 3aKOHOB IS KOHCITIEKT 38-45
CTPOCHUU BEIICCTBA JIJIS i .
P it it OIHCAHHS ECTECTBEHHOHAYHON KapTHHEI MHPa; | TIP-4 peepar
MTOHUMaHUS —J1aBaTh MPAKTHUYECKYIO OIIEHKY COBPEMEHHON (PU3MUYECKOM VO-3 noxnan
OKPYKaroIero MHpa H KapTUHEC MHpa Ha OCHOBC ONPCACICHHBIX ITOJIOXKCHUAX
SABJEHHUiT TIPUPOJIBI TEOPHH CTPOEHHMSI BENIECTBA
Bnaneer [1P-6 JK3aMEH IO
—HaBBIKAMHU aHAJIM3a MPUPOJHBIX SIBICHUI M MPOLIECCOB C | MPAKTUUYECKUE BOIIpOCaM
MOMOIIBI0  TPEACTABIEHUNH O  E€CTECTBEHHOHAYYHOU 3aaHus 38-45
KapTUHE MHPA;
—CMOCOOHOCTBIO HCIIONB30BaTh 3HAHHUS O COBPEMEHHOU
¢busznyeckol ~ KapTMHE  MHpa,  MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA IS
TTOHUMaHUSI OKPYKAFOIIETO MUPA ¥ SBJICHUIA IPUPOIHI
ITK-9 3HaeT YO-2 9K3aMeEH 10
BIIaJICHHC OCHOBHBIMH | —OCHOBHBIC HAMPABJICHHUS Pa3BUTHS OMOTEXHOJIOTHH W BOIPOCHI BOIIpOCam
METOJlaMl W TpPUEMaMH COBPEMCHHBIC JOCTHKCHUSA OMOJIOTHYECKHUX HayK H KOJIJIOKBUyMa 38-45

OMOMETUIIMHCKUX TEXHOJIOTHI;
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MIPOBEICHUS —TpaJUIIMOHHBIE MUKPOOHBIC TEXHOJIOTHMH U OCHOBHBIC I1P-1 YO-1
OKCIIEPUMEHTAIbLHBIX 9Tarbl OHOTEXHONOTNYECKUX MPOLIECCOB; TECT cobecenoBaHue
HCCIICIOBAaHUN B CBOEH | —CITOCOOBI ~ OMOCHHTE3a  OCHOBHBIX  OHMOJIOTHYECKHU
npodeCCuOHAIBHON AKTUBHBIX BEIICCTB;
06IaCTH —OCHOBHBIC ~ METOJIbI W  TPHUEMBl  TMPOBEIACHUS
AKCIIEPUMEHTAJIbHBIX UCCIEOBAaHUN B MPOMBIIUICHHOM
MHUKPOOHOJIOTHH B OMOTEXHOJIOTHUH
YmMmeer I1P-7 JK3aMEH 110
—NIpUMEHATh (yHIaMEHTAIIbHbIE TEOPETUUYECKHE 3HAHUS OTIOPHBII BOIIpOCaM
JUIT  pelIeHWs MPaKTUYeCKHX 3amady B o0nacTu KOHCIIEKT 38-45
MUKpPOOHOM OMOTEXHOJIOTHH u NPOBOJUTL | TTP.4 pedhepar
HCCICA0BAHUS o COBEPILIEHCTBOBAHUIO VO-3 noxnan
OMOTEXHOJIOTHYECKOTO MPOIIecca;
—IPOBOJUTH HKCIIEPUMEHTAIIbHBIE HCCIIEIOBAaHUA B
IPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Bnageer I1P-6 9K3aMEH I10
—cnoco0aMy  TIOJy4Y€HHUsT  TMPOAYLEHTOB  TOJIE3HBIX | TMPAKTUYECKUE BOIIpOCam
BEIIECTB, H3Y4YEHHUS HX (PU3HOIOT0-OMOXUMHYECKHUX 3a7aHus 38-45
XapaKTEPUCTHK
—OCHOBHBIMM METOJaMHU U TpPUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUN B TTPOMBIIILICHHOM
MUKPOOHOJIOTUN U OUOTEXHOIIOTUH;
—HaBBIKAMU TJTAHUPOBAHUS i BBIIIOJTHEHUS
AKCIIEPUMEHTANIbHBIX 3a/1ad 10 TMOJYYEHHUIO LEIEBbIX
MPOAYKTOB, U3YYEHUIO 3aKOHOMEPHOCTEN U YCIOBUM HX
OMOCUHTE3a, ONTUMHU3AIMU OHOIpoIecca
IK-17 3Haer YO-2 9K3aMEH I10
CITOCOOHOCTH —OCHOBEHI MIPOMBIITUICHHOU MHUKPOOHOJIOTHH u BOIPOCHI BOIIpOCam
pagpaGaTLIBaTB OCHOBHBIE 6HOT€XHOHOFI/II/I, 3aKOHOMepHOCTef/'I, JeXKaluX B OCHOBC KOJJIOKBUYyMa 38-45

TEXHOJIOTHYCCKUX ITPOICCCOB 6I/IOTCXHOJ'IOFI/II/I;
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STaIllbl
OUOTEXHOJIOTMYECKOTO
nporiecca

—JIeUCTBYIOLINE OMOTEXHOIOIMYECKUE IIPOU3BOCTBA, UX
TEXHUYECKOe OCHaIlleHue, pa3meleHme
TEXHOJIOTMYECKOro 000pyA0BaHNUS;

—OCHOBHBI€ 3Tallbl IPOMBIIIICHHOT'O IPOU3BOJICTBA U

I1P-1
TECT

VO-1
cobecenoBanue

yIpaBJICHUE  OCHOBHBIX  CTaJIUH
OMOTEXHOJIOTHYECKUX IPOU3BO/ICTB;
—TE€XHOJIOTUH MIPOM3BOCTBA H OopraHu3aIu
MIPOU3BOJICTBEHHBIX M TEXHOJOTUYECKUX IPOIECCOB
OMOTEXHOJIOTHYECKOM MPOTYKITUU

JIEUCTBYIOIIHNX

VYmeer

—BECTH  OCHOBHBIC  TEXHOJOTHYECKHUE  IPOIECCHI
MIPOM3BOJICTBA OMOTEXHOJIOTUYCCKOM PO TYKITUH;

—pa3pabarbIBaTh OCHOBHBIE ATaIbI
OMOTEXHOJIOIMYEeCKOro  mporecca € IOMOIIbIO
ONTUMAJIIBHBIX MW PaldUOHAJIBHBIX TEXHOJOTMYCCKUX
CXEeM;

—HOPUMCHATH OMOTEXHOJIOTHH C KUCIIOJIL30BAHUEM T'€HHO-
WHXCHEPHBIX MPOJYLEHTOB - MHUKPOOPTraHU3MOB,
KJICTOK PACTUTCIIBHOTO U JKUBOTHOT'O ITPOUCXOKACHMS,

—TpPUMEHATh TPOTPECCUBHBIE METOABl Moadopa U
OKCILIyaTaIllil TEXHOJOTHYECKOTO0 O0OPYIOBAHUS TPH
MPOU3BOJICTBE OMOTEXHOIOTUYECKOM MPOTYKITUN

I1P-7
OTIOPHBIN
KOHCIIEKT

I1P-4 pedepar
YO-3 noknan

9K3aMeH 110
BOIIpOCaM
38-45

Bnaneer

—METOJaMU M NpPUHIMIAMUA Pa3pabOTKH OCHOBHBIX
ITAIOB OMOTEXHOJIOTHYECKOTO MPOIIecca;

—METOAaMU H TPHHIMIAMH  pa3pabOTKH  IUIaHOB
pa3MereHusi 000py10BaHMs, TEXHUYECKOTO OCHAIICHHUS
U OpraHu3aluy paboyux MeCT B paMKax IPUHITOW Ha
HpEIIPUITHH TEXHOJIOTHU HPOU3BOJICTBA
OMOTEXHOJIOTMYECKON MPOIYKIHU

I1P-6
[IpaKTUYECKue
3a7aHus

9K3aMEH I10
BOIIpOCaM
38-45
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IIpounsBoacraa, OK-5 3Haer YO-2 9K3aMeEH 110
OCHOBaHHbIE Ha | CIIOCOOHOCTh —COBPEMEHHBIE METOJbl M TEXHOJIIOTUU (B TOM 4YHCIE BOITPOCHI BOIIpOCaM
MOJIY4eHUH HCIIOIB30BATh MH(OPMAIIMOHHBIC) Pa3BUTHS HOBBIX HAMPABICHUH B KOJUIOKBUYMa 46-50
MHUKPOOHOi COBPEMEHHBIE METOJIbI M | MPOMBIIUICHHONW OMOTEXHOJIOTHH; I1P-1 YO-1
omomMacchel TEXHOJIOTHUHN (B TOM YHCJIE —3HA4YE€HUE U POJIb I/IH(i)OpMaHI/II/I u HH(bOpMaHHOHHBIX TECT CO6CC€,I[OBaHI/IC
UH(OPMAIMOHHBIE) B — TEXHOJIOTHI B Pa3BUTHH COBPEMEHHOIO OOIIecTBa H
npodeccuoHaIbHON SKOHOMHMYECKUX  3HAHHM, CHOCOOBI  MPUMEHEHUS
JEeSITEIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MPOMBIIIICHHON OMOTEXHOJIOTHH;
—IOpSAJOK BBOJA U PEJAaKTUPOBAaHUA HHPOpMALUU B
CUCTEME aBTOMAaTU3ALINU
Ywmeer I1pP-7 3K3aMEH IO
— UCIOJIb30BaTh COBPEMEHHBIE METObl U TEXHOJIOTHH (B OIIOPHBIN BOIIpOCaM
TOM 4YHCIe HWHPOPMAIIMOHHBIE) B MPOMBIIUICHHOMN KOHCIICKT 46-50
OMOTEXHOJIOTHH; I1P-4 pedepar
—I0JIb30BaThCd  HPOrpaMMHBIM  oOecriedennem s | Y O-3 mokmazn
petieHust mpohecCHOHAIBHBIX 3a/1a4;
—HCIMOJIb30BaTh CEPBUCHI M MHPOPMAIIMOHHBIE PECYPCHI
cet MIHTepHET B NPOMBIIITICHHON OMOTEXHOJIOTHH
Brnaneer [1P-6 JK3aMEH IO
—COBpPEMEHHBIMH METOJIaMH U TEXHOJOTUSIMU (B TOM | TpaKTUYECKUE BOIIpOCamM
yhcie  UHQOPMAIMOHHBIMM) B MPOMBIIIJICHHON 3a/laHus 46-50
OMOTEXHOJIOTUH,

—OCHOBHBIMH METOJIaMH, CIIOCO0aMH M CpeACTBaMHU
MOJy4eHHUsl, XpaHeHMs, nepepaboTku HHOpMAIUY;
HaBBIKAMU PA0OTBI C KOMIIBIOTEPOM KakK CpEICTBOM
yrpasiaeHus: nHhopmarmein
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OIIK-2 3Haer YO-2 9K3aMEH 110
CIIOCOOHOCTH U | “OCHOBHEIC IIOHSTHS, bopMyJIBI u 3aKOHEBI BOIIPOCHI BOIIPOCaM
TOTOBHOCTh HCIIOJb30BATh | €CTECTBEHHOHAYYHBIX JHACIUATINH B KOJUIOKBUYMa 46-50
OCHOBHEBIE 3aKOHBI | MPodecCHOHATHHOU JIeSITEILHOCTH, METObI I1P-1 YO-1
€CTECTBEHHOHAYYHBIX MaTeMaTUYeCcKoro  aHajgu3a W MOJICJTMPOBAHMS, TECT cobecenoBaHUE
JUACIUATUIHH B | TEOPETHYECKOTO u AKCIIEPUMEHTAIBHOTO
npodeCcCuOHAITBHON HCCIIEN0BAaHUA;
NEeSATEIbHOCTH, IPUMEHSTh | —OMOTEXHOJIOTUYECKHUE ACTIEKTHI, UCTIOIb3YEMBIC B
METOAbI MATEMATUYCCKOTO OMOTEXHOJIOTUH;
aHanu3a u —00BEKTHl OMOTEXHOJOTMHM M UX OHOTEXHOJIOTHYECKHUE
MOJICIIUPOBAHUS, GYHKIUHM, TPUHIMIIBI KyJTbTUBUPOBAHUS KIIETOK;
TEOPETUYECKOTO U —CYIIHOCTh METOJIOB MOJIEKYJIIPHOU T€HETHKH;
AKCIIEPUMEHTAILHOTO —DTarlbl BBIJIEICHUS [[EEeBBIX MPOTYKTOB.
HUCCIICIOBAHUS YmMmeer I1P-7 9K3aMEH 110
—TPOBOJUTH DKCIIEPUMEHTAIbHBIE HCCICAOBAHUS U OTIOPHBII BOIIpOCam
WCIBITAHUS 110 3aJaHHOM METOJUKE, I10JIb30BaThCS KOHCIIEKT 46-50
MareMaThyecko o0paboTkoil skcnepuMmeHTanbHbIX | [1P-4 pedepar
JAHHBIX; VYO-3 moxkian
—TI0JIb30BAThCS SI3BIKOM MOJIEKYJISIPHONH OMOTEXHOJIOTHH;
—BBIOUPATH OMOJIIOTHYECKUE OOHEKTHI
Brnaneer [1P-6 JK3aMEH IO
—MeToJaMH W  TNPUHIUIAMH  COBEPIUICHCTBOBAHUS | MPAKTUYECKUE BOIIpOCaM
MPOMBINIIICHHOH MUKPOOHOJIOTHU ¥ OMOTEXHOJIOTHUH; 3aaHus 46-50
—OCHOBHBIMH 3aKOHaAMU €CTECTBCHHOHAYYHBIX

JUCLHUIIIIMH B HpOMLIIHJlCHHOf/'I MI/IKpO6I/IOJIOFI/II/I n
6I/IOTCXHOJIOFPII/I, METOJaMH MaTEMaTHYCCKOI'O aHaJInu3a
u MOACIINPOBAHUA, TCOPCTUUICCKOTO n
SKCHICPUMCHTAJIBHOI'O UCCJIICTOBAHUS
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OIIK-3 3Haer VO-2 9K3aMeH II0
CII0OCOOHOCTD —KOHLETIIUHA CTPOCHUS BEIIECTBA; BOIPOCHI BOIIpOCaM
WCTOJIb30BaTh 3HAHUs O |  OCHOBHBIC HanpaBJICHUS u NpOOJIEMaTUKy |  KOJIIOKBHyMa 46-50
COBpEMEHHOIH du3mueckoii | COBPEMEHHBIX MpeICTaBICHUI } poccuiickux Hu MP-1 vO-1
3apyOCKHBIX YUCHBIX O (PU3NUYECKOW KapTHHE MHpA H
KapTHUHE MHpa, TECT co0eceoBaHue
CTPOCHMH BELIECTBA [UJIi MOHUMAHUS OKPY>KAIOIIETO
IIpOCTPAHCTBCHHO MHpa U SBJICHUN TTPUPOIBI
BPEMEHHBIX
3aKOHOMEPHOCTSIX, Ywmeer [1P-7 3K3aMEH 110
CTPOEHUHU BEIECTBA JJIS —OTJIMYaTh HAy4yHOE TI03HAHHWE OT HEHAYYHOTO; OTIOPHBII BOIIpOCam
TOHMMAHMS NPUMEHATh 3HAHUSA (PU3NYECKHMX W  XUMHYECKHX KOHCIIEKT 46-50
OKpY/KAIOLIET0 MUpA 1 3aKOHOB JUTSl OMHCAHUS ECTECTBEHHOHAYUHON KapTHHBI | []p-4 pedhepar
. MHUpa;
SIBJIEHUW TIPUPOJIBI . VYO-3 moxkian
—1aBaTh MPaKTUYECKYIO OIICHKY COBPEMEHHOM
bu3MYeCKOl KapTUHE MHpa Ha OCHOBE OMNPEIEICHHBIX
MOJIOKEHHUSX TEOPUU CTPOCHHUSI BEIIECTBA
Bnaneer I1P-6 9K3aMEH MO
—HaBBIKAMH aHAJIM3a MPUPOJHBIX SBJIECHUNA M TPOILIECCOB MPaKTUYECKHE BOIIpOCam
C TOMOIIBIO MPEACTABICHUN O €CTeCTBEHHOHAYYHOU 3a7aHus 46-50
KapTUHE MUPA;
—CMOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOM
(GU3UYECKON KapTHHE MUpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUU BEIECTBA
JUIT TIOHMMaHHWS OKPYXKAIOIIEr0 MHpa U SBICHUH
IPUPOJIbI
I1K-9 3HaeT VO-2 SK3aMeH 110
BJaJICHUE OCHOBHBIMH | —OCHOBHBIC HAMPABJICHHUS] Pa3BUTHS OMOTEXHOJIOTHH U BOITPOCHI BOIIpOCaM
METOJJaMU U TIpUEMaMU COBpPCMCHHBIC JOCTUKCHUA OMOJIOTUYECKUX HAayK H KOJIJIOKBUYMa 46-50
TPOBE/ICHHS OMOMETUIIMHCKUX TEXHOJIOTUI; MP-1 vO-1
—TpaJUIIMOHHbIE MUKPOOHBIC TEXHOJIOTHMH U OCHOBHBIC
AKCIEPUMEHTAIbHBIX TECT cobecemoBaHHE

HUCCIIENOBAaHUII B CBOEH

9Tanbl OMOTEXHOJOrNYECKHUX IponecCoB;

—Crioco0bl OMOCHMHTE3a  OCHOBHBIX  OWOJIOTHYECKHA
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npodeccnoHaTbHOMI AKTUBHBIX BEILIECTB;
obIacTu —OCHOBHBIC ~ METOJIbI W  TPHUEMBl  TMPOBEICHUS

AKCHEPUMEHTAIBHBIX UCCIIEIOBAHUN B MPOMBILIJICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHI

VYmeer I1P-7 9K3aMeH 110

—TIpUMEHATh (yH/IaMEHTAJIbHBIE TEOPETUYECKUE 3HAHUS OTIOPHBII BOIIpOCaM
JUISL  pelICHMs] TPAaKTHYECKUX 3a7gad B  00JIacTu KOHCIIEKT 46-50
MHUKPOOHOM OHMOTEXHOJIOTHH H MPOBOJHTE | [Tp-4 pedhepar
HCCIIEIOBaHUS o COBEPIIICHCTBOBAHUIO VO-3 ok
OMOTEXHOJIOTMYECKOTO MPOoIIecca;

—TPOBOJIUTH  JKCIICPUMEHTAILHBIC HWCCIICOBAHHS B
MIPOMBIIICHHOW MHUKPOOHOJIOTHH M OMOTEXHOJIOTHH

Bnaneer I1P-6 9K3aMEH MO

—crnoco0aMu ONy4eHUs! TPOAYIIEHTOB MOJIE3HBIX MIPAKTUYECKHE BOIIpOCaM

—BEILECTB, HU3yYeHUs HX (PU3H0IO0r0-OMOXMMHYECKHX 3a/laHus 46-50
XapaKTePUCTHK

—OCHOBHBIMH METOJIaMH M TpUEMaMH MPOBEACHUS
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B TIPOMBIIUICHHON
MUKpPOOHOJIOTUN U OUOTEXHOJIOTUH;

—HaBBIKAMH TUTAHUPOBAHHS u BBITTOJTHEHHS
OKCIIEPUMEHTATBHBIX 3a/1ad [0 TOJTYYSHHIO IEIeBBIX
MPOAYKTOB, U3YYEHUIO 3aKOHOMEPHOCTEN U YCIOBUM HX
OMOCUHTE3a, ONTUMHU3AIMU OHoIpoIecca

[Ipumeuanue:
1) yerasrit onpoc (YO):

cobecenopanue (YO-1), komnokBuym (YO-2); noxian (YO-3).

2) nuceMeHHbIE padoThl (I1P):

tect (ITP-1); mpakruueckue 3aganus (ITP-6), pedepar (ITP-4); omopusrii koucmekt (ITP-7).
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KOHTpoibHBIE W METOAMYECKHE MaTepuaybl, a TaKKE€ KPUTEPUU M TOKa3aTeIu, HEOOXOJIWMbIC MJi1 OLICHKU 3HAHW,
YMEHHI, HABBIKOB M XapaKTEepU3YIONIUE dTanbl (POPMHUPOBAHUS KOMIETEHIHMM B MPOIECCE OCBOCHUS 00pa30BaTENIbHOU
MporpaMMBbl NpeacTaBiieHsl B [Ipunoxenun 2.
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V. CIIMCOK YYEBHOM JIUTEPATYPbI U UHOOPMAILIMOHHOE
OBECIIEYEHME JUCIIUIIJINHbI

OcHoBHas JuTEpaTypa
(anexmponmvie u neuammvie u30amUs1)

1. Anemmna, E.C. KynbTUBUpPOBaHHME MHUKPOOPraHM3MOB KaK OCHOBa
OMOTEXHOJIOTUYECKOro Tpoliecca [DNeKTpoHHbIN pecypce]: yueoHoe nocobue/ E.C.
Anemuna, E.A. Jlpo3noBa, H.A.PoMaHneHKO — DIEKTPOH.TEKCTOBBIC JIaHHbBIC. —
OpenoOypr: OpeHOyprckuid rocynapcrBeHnblii yausepcurer, 9bC ACB, 2017. —
192 c¢. — Pexmm pmocryma: http://www.iprbookshop.ru/71282.html. — 3BC
«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 OHOTEXHOJIOTHUYECKUX  IPOU3BOJICTB
[OnexTpoHHBI pecypc]: yueOHoe mocodue / O.B. Kpurep, C.A. MBaHoBa. —
Onektpon.jan. — Kemepoo: KemI'VY, 2018. — 99 c¢. — Pexum pgocrtyna:
https://e.lanbook.com/book/107701.

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

MUKpPOOMOJIOTUYECKUX TPOU3BOJCTB: YueOHoe mocobue / 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. VMHxeHepHas OMOTEXHOJIOTHS: MPOLIECChl M alapaThl

MUKpPOOMOJIOTUYECKUX MPOU3BOJICTB: YueOHoe mocooue / A.B Jlykanun. — M.:
HUI] NHOPA-M, 2016. — 451 C..
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527535&theme=FEFU

JdonosHuTEeILHAS JIUTEpPATypa
(neuammnwie u snexmporHHbIe U30aHUs)

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

2. AneeB, b.C. Beaenue B Texuuueckyto mukpoduosnoruto / b. C. Anees;
nox pexa. b.C. Aneesa, .M. UuctskoBa. — Mocksa: [Tumenpomuszaat, 1943. — 220
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:327983&theme=FEFU

3. be3bopoaor, A. M. Mukpobuonorudeckuii cuate3 / A. M. be36opooB,



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-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

I'. . Ksecuranze; [oTB. pen. A. I'. Jlo6anok]. — Cankt-IlerepOypr: IIpocnekt
Hayxu, 2011. — 143 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785480&theme=FEFU

4. buotexHosnorus: [ydeOHOe mocoOue sl By30B]: B 8 KH. KH. 6.

MukpoOrosoruyeckoe MpPOU3BOACTBO OUOJOTMYECKHM AaKTUBHBIX BEIECTB U
npenaparoB / B.A. beixos, U.A. KpsuioB, M.H. Manakos [u ap.]; nox pea. H.C.
EropoBa, B.JI. CamymnoBa. — MockBa: Breicmias mkona, 1987. — 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

5. buorexnonorus: [yueOHOe mocoOue s BY30B]: B 8 KH., KH. 0.

MukpoOHOJOrHYeCKOe MPOU3BOJACTBO OMOJIOTMYECKH AaKTHBHBIX BELIECTB U
npenaparoB / B.A. beixoB, U.A. KpsutoB, M.H. Manaxkos [u ap.]; nox pea. H.C.
Eropoa, B.JI. CamywioBa. — MockBa: Beicmas mkoma, 1987. — 143
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

6. BopobneBa, JI.M. IlpomeblnuieHHas MUKpOOUOJIOTHS: y4eOHOE Mmocooue
st By3oB / JI. Y. BopoObeBa. — MockBa: N31-Bo MOCKOBCKOTO yHUBEPCHUTETA,
1989. — 294 c.http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU

7. Topnenko, B.A. Hayunble ocHOBbl OuorexHosnoruu. Yacts 1.

HanotexHonoruu B Ouosioruu [DIEKTPOHHBIN pecypc]: yueOHoe mocooue/ B.A.
['opnenko,H.M. Kyrty3oBa, C.K.IlsTyHuHa. — DNE€KTPOH.TEKCTOBBIE TaHHbIE. — M.:
[Tpomerei, 2013. — 262 C. — Pexum JI0CTymna:

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

MPOU3BOJICTB: yueOHoe nmocooue st By3oB / H.b. I'panora, E.C. babycenko, B.1.
[Tandunon [n ap.]. — Mockaa: Helln TLJTIOC, 2016. —
139c.http://lib.dvfu.ru:8080/lib/item?id=chamo:838315&theme=FEFU

9. Knnynosa, C.M. buotexnonorusi: yueobuuk s By3oB / C.M. KiyHoBa,
T.A. Eroposa, E.A. JXuByxuna. — MockBa: Axkamemus, 2010. — 256 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416005&theme=FEFU

10. MunkeBuu, WM.I'. MarepuanbHO-dHEpreTHUECKUN OalaHC W KHUHETHKA

pocta MukpoopranusmoB / W.I'. MunkeBuu. — MkeBck: HUILl «Perynsipuas u
Xa0THYEeCKas JTHHAMHUKA, 2005. - 352
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:286237 &theme=FEFU

11. OcHOBBI TPOMBIIICHHONW OWOTEXHOJOTUU [DJIEKTPOHHBIN pecypc]:
yueOnoe mocobue/ K.b. busime [u np.]. — DIEKTpOH.TEKCTOBHIE JaHHBIC.—
Anmater:  Hyp-Ilpunat, 2015. - 164 c¢. — Pexum  gocrtyma:
http://www.iprbookshop.ru/67117.html. — 5bC «IPRbooks»

12. IlpombiniuieHHass  MukpoOuosyorusi:  Yuebnoe mocodue / Ilox
pen.B.C.byTkeBuua M.: CHa0OTexu3aar, 1933. —
236c.http://lib.dvfu.ru:8080/lib/item?id=chamo:328065&theme=FEFU
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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

13. IIpombinieHHas: MUKPOOUOJIOTHS: yueOHOoe mocoous st By30B / 3.A.
ApxagseBa, A.M. be3boponos, M.H. bnoxuna [u ap.]; mox ob6bm.pen. H.C.
Eropoga. — Mockaa: Bricmias IIKOJI, 1989. — 688
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:106282&theme=FEFU

14. Psi6koBa, I'.B. Biotechnology (buotexnosnorus) [31eKTpoHHBIN pecypc]:
yueOHO-MeToinueckoe nocooue / I'.B. Psa0koBa — DeKTpOH.TEKCTOBBIE JaHHBIE.
http://www.iprbookshop.ru/61942.html. — Kazans: Ka3zaHCkuil HAlMOHAIBHBIN
UCCIIEIOBATENbCKUN TEXHOJNOTHYeCKuid yHuBepcutet, 2012. — 152 c. — Pexum
JOCTYTIA: http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-
61942&theme=FEFU

15. CupotkuH, A.C. Teopernueckue OCHOBBI OMOTEXHOJOTUH

[DnekTpoHHBIN pecypc]: yueOHo-meTonuueckoe mocooue/ A.C. Cuportkus, B.b.
KykoBa. — DnekTpoH.TeKCTOBbIe NaHHble. — Kazanb: KazaHckuii HallmoOHaIbHBIN
UCCJIeIOBATENbCKUIM TexHomornueckuii yausepcutet, 2010. — 87 c. — Pexum

nocryma: http://www.iprbookshop.ru/63475.html. — 95C «IPRbooks»
16. laruayposa, [.M. TexHuueckass MHKPOOHONOTHS [DICKTPOHHBIN

pecypc]: yueOHOo-MeTonuueckoe nocobdue/ .M. Ilarunyposa,E.B. Ilepymikuna,
K.I''nnionutoB. — DOnEKTpOH.TEKCTOBbIe pAaHHble. — Kaszawb: Ka3zaHckuil
HAIMOHAIBHBIA UCCIIENOBATENHLCKUI TeXHONIOTHUeckuil yuusepeuret, 2010, — 122
C. — Pexxum nocryma: http://www.iprbookshop.ru/63485.html. — 9BC «IPRbooksy»
17. llImup, P. Harnsaanas 6moTexHOIOTHS M TeHETHYeCKass nHkeHepus / P.
[Imun; nep. caem. A.A. Bunorpagosoii, A.A. CuntommHa. — Mocka: BMHOM.
JlaGopatopus 3HaHUH, 2014. — 324
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

HopmaTuBHO-IpaBoBbIe MaTEePHAJIbI

1. O6 ocHOBax OXpaHBI3JOPOBbS TpaxkaaH B Poccuiickoit denepanmu
[DnexTponnsbIil pecypc]: @enepanbubiii 3akoH Ne 323-O3 ot 21 HOs0ps 2011 T.:
npunaT ['ocynapcreennoit [ymoii 1 Hos6pst 2011 r. — nocn. uzm. 03 urons 2016 r.
/I TAPAHT: wunbopMalMoHHO-TIpaBOBasi cuUCTeMa. — PexuM  jgoctyna:
http://www.garant.ru/.

2. O OWOMETUIIMHCKUX KJIETOYHBIX MPOAYyKTax [DIEKTPOHHBIN pecypc]:

®epnepanbHbiil 3ak0H Ne 180-D3 ot 15 utonst 2016 r.: nmpunsar I'ocynapcTBeHHON
Hywmoii 08 wutons 2016 r / TAPAHT: undopmarmoHHo-ipaBoBasi cUcTemMa. —
Pesxxum noctyna: http://www.garant.ru/.

3. O0 yTBEepXKIECHUM TOPSAJAKA YHHUTOXEHUS (paabCUuPUIIMPOBAHHBIX
OMOMETUIIMHCKUX KJIETOYHBIX MPOYKTOB, HeZ00POKAYECTBEHHBIX
OMOMEIMIIMHCKUX KJIETOYHBIX MPOAYKTOB M KOHTpadaKTHBIX OMOMEIUIIMHCKUX
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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/

KJICTOYHBIX TMPOIYKTOB [DJEeKTpoHHBI pecypc]: 3akimtoueHue MuHUCTEpPCTBA
PKOHOMHUYECKOT0o pa3BuTHs P® 00 oOIEHKE peryJupyromero BO3JECHCTBHUS Ha
npoekT [locranoBnenus [IpaButennctBa Poccuiickoit denepanuu ot 28 HOSIOps
2016 . N 36281-Cl1/[126u // TAPAHT: undopManroHHO-TIpaBOBasi CUCTEMA. —
Pexxum moctyna: http://www.garant.ru/.

4, KomruiekcHas TMporpamMma pas3BuTUS OuorexHosjoruii B Poccuiickoi
®denepannu Ha nepuon a0 2020 roga (YT1B. 24 anpens 2012 r. N 1853m-I18)//
['APAHT: wuHdopmaimoHHO-TIpaBOBass ~ cucTemMa. —  PexuMm  jocryma:
http://www.garant.ru/.

HOpMaTl/IBHI)Ie AOKYMEHTBI

1. TOCT P 57095-2016. buorexnonoruu. Tepmunsl u onpenenenus. — Bee.
01.05.2017, mara mocn. u3m. 13.07.2017. — M.: Crannaptundopm, 2016. — 16
c.http://docs.cntd.ru/document/1200139551

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

3.TOCT P 57078-2016 Omenka cooTBercTBus. OOIIHME MpaBwiia OIEHKH

(moaTBEPKIECHUS) COOTBETCTBUA OOOpYyIOBaHUS, TMPUMEHIEMOro B cdepe
ouorexnonoruu. — Bpen. 01.07.2017, mara moca. usm. 10.12.2018. — M.:
Crannmaptundopm, 2016. — 8 c.http://docs.cntd.ru/document/1200139391

4. TOCT P 57234-2016 Ilpogykuuss MuKpoOUOIOrMYecKkas. YIaKoBKa,

MapKHUpOBKa, TpaHcnopTtupoBaHue u xpanenue— Bsen. 01.05.2017, mara mocn.
U3M. 12.09.2018. - M.:  Crangaptuadopm, 2016. - 8 c.
http://docs.cntd.ru/document/1200141095

Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTepHeT»

1. denepanbHOe OMOKETHOE YyupexaeHue Hayku «l'ocygapCTBEHHBIN
HAayYHbIH UEHTP TNPUKIAJAHOM  MHUKPOOMOJIOTMM U  OMOTEXHOJOTUM»  —
ourmaneHeIi cait: http://www.obolensk.org/

2. HUN omomenumuuckort xumuu uMm. B.H. OpexoBuua — oduimanbHbIN
cait: http://www.ibmc.msk.ru/

3. ®denepanpHoe roCcy1apCTBEHHOE YUPEKICHUE «DenepabHbINA

UCCIIEIOBATENbCKUN IeHTp «®DyHIaMEHTAIbHbIE OCHOBBI  OHOTEXHOJIOTHN
Poccuiickoii akageMuu Hayk» — ohUIHaIbHbIN caiT: hitps://www.fbras.ru/
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4, MexayHapoaHbI  y4eOHO-HAyYHbIH  OHMOTEXHOJIOTHYECKHH  IIEHTP
MOCKOBCKOro rocynapcTBEHHOro yHuBepcurera umeHu M.B. JlomonocoBa —
oummansHbIi caiT: http://biocentr.msu.ru/

5. O0OO«Hay4HO-uccnenoBaTenabCKuil " MIPOEKTHBIN UHCTUTYT
ounorexHosornueckor uuayctpun»y OO0 HUIIN BUOTHUH — odunnanbHblil caiT:
http://www.biotin-kirov.ru/

6. denepanbHOE I'ocynapcrBeHHOE bromxeTHoe YupexnaeHue

«l"ocynapCcTBEHHBIN HayYHO-UCCIEA0BATENBCKUI UHCTUTYT F€HETUKU U CEJICKIUU
IIPOMBIIIJICHHBIX MUKPOOPTaHU3MOB HallMOHAIBHOTO UCCIEA0BATENBCKOTO LIEHTPA
«KypuatoBckuii  mHcTuTy™(I'OcHUMrenernka) —  oduuManbHBIA  CaAUT:
http://www.genetika.ru/

7. lleHTp mpOMBINIUIEHHONW OWOTeXHOJOTUM UMeHH KHsirunu E.P.JlamkoBoit
— obunmansHbIi caiT:https://www.cpbdashkova.ru/glavnaya-ruskaya

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

VI.METOANUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIHUIIJIMHbI

PexoMeHanuu 1o MiiaHUPOBAHUIO U OpraHU3AIlMU BPEMEHU, OTBEJICHHOTO Ha
H3yYeHHE TUCHUIUINHBI «[[pOMBITIIICHHAS MUKPOOHOJIOTHS M OMOTEXHOJIOTHSI»

— W3YUYCHHE KOHCIIEKTA JICKIIMH B TOT )K€ JICHb mociie Jekiuu — 10-15 MunyT;

— MTOBTOPEHUE JICKIINH 32 JICHb repen chaeayromen aekmuei — 10-15 munyT;

— M3YyYEHHE TEOPETUUYECKOIro Marepuayia Mo PEKOMEHIYEeMOW JIMTepaType U
KOHCIIEKTY — | 4ac B HEJeo;

— MOJITOTOBKA K MPAaKTUYECKOMY 3aHATUIO — 1,5 4aca.

OO6mme 3arpaThl BpeMEHHM Ha OCBoeHHe Kypca «lIpomblnuieHHas
MUKpPOOHOJIOTHS U OMOTEXHOJIOTHS» OOYUYaIOIIUMHUCS COCTaBIT OKOJO 6 4acoB B
HEJICIIO.

VYuebnsiii mporecc obywaromierocs mo aucturuHe «lIpombinuieHHas
MUKPOOHOJIOTUS U OMOTEXHOJIOTHS» CBOJUTCS B TIOCIICOBATEIIHHOM U3yUYE€HUN TEM
ayIUTOPHBIX 3aHATUM: JICKIIMOHHBIX MU TMpakTH4YecKuX. Ha OCHOBE JIEKIIMOHHBIX
3aHSATUN, CTYJIGHT NEPEXOJUT K BBIMOJHEHUIO TpakThuueckux. Kpome Toro, s
YIIIyOJI€HHOTO M3Yy4YEeHHUsSl OINpEJeIeHHOW TeMbl OOYyYaloIIMMCS CaMOCTOSITEIBHO
BBITIOJIHSIETCS 33JIaHUE COTJIaCHO MeToandeckuXx ykazanuii mo CPC.

OcBocHue U CIUTIIIAHBI «ITpompbltineHHas MHUKPOOHOJIOTHS n
OMOTEXHOJIOTHS»  BKJIIOYAET HECKOJbKO COCTaBHBIX DJJIEMEHTOB  y4eOHOI
JIeSITCITBHOCTH.

1. BHumaTenpbHOE uTeHHUE paboyed MporpamMMbl JUCHUIUIUHBI (IIOMOTaeT
[[EJTIOCTHO YBUACTh CTPYKTYPY M3yUaeMbIX BOIIPOCOB).
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2. W3ydyeHne METOAMYECKMX PEKOMEHJALMA M0 CaMOCTOATEIbHON paboTe
CTYJI€HTOB.

3. BaxHellmen COCTaBHOM 4YacTbl0O OCBOCHMS JUCHHIUIMHBI SIBIISETCS
NOCellIeHHe JeKUuid (00s3aTeslbHOe) W UX KOHCHEKTupoBaHue. [yOokomy
OCBOCHHMIO JIEKIIMOHHOTO MaTepuasa CliocoOCTBYET MpeABapUTENIbHASI TOATOTOBKA,
BKJIIOYAIOIIAsl YTEHUE MPEIbIIyIIeH JeKInuu, padoTy CO CIIOBapsMU, YYECOHBIMU
MOCOOUSIMU U HAyYHBIMU MaTEpHaTaMH.

4. PerynsipHasi MOArOTOBKA K CEMUHAPCKUM 3aHSITHSAM M aKTHBHas paboTa Ha
3aHATHUX, BKIIOYAOLIAs:

— IIOBTOPEHHE MaTepuaia JIEKIUU [0 TEME CEMUHApAa;

— 3HAKOMCTBO C IUTAHOM 3aHSATHS U CIIMCKOM OCHOBHOM U JIONIOJIHUTEIbHON
JUTEPATYPBI, C PEKOMEHIALMSIMH NPETOAABATENS 10 MOATOTOBKE K 3aHATHIO;

— U3yYEHHE HAy4YHBIX CBEJIECHUH IO JaHHOM TeMe B pa3HbIX Y4E€OHBIX
NOCOOMSX M HAYYHBIX MaTepuanax;

— YTEHUE  MEpPBOMCTOYHUKOB MW  MPELJIaraeMoil  JOMOJHUTEIbHON
JUTEPATYPBL;

— BBIIIMCHIBAHME OCHOBHBIX TEPMHUHOB 10 TEME€, HAXOXKJIECHHE HX
OOBSACHEHHS B 3KOHOMHUYECKHX CIOBAPAX U SHIUKIIONEANUSIX U BEEHUE TJIOCCapHs;

— COCTaBJIeHHME KOHCIEKTa, TEeKCTa JI0KJaaa, NMpU HEOOXOIMMOCTH, IIaHa
OTBETAa HAa OCHOBHBIE BOIPOCHI NPAKTUYECKOTO 3aHSATHS, COCTABJICHHE CXEM,
Ta0INIL;

— IIOCEIICHWE KOHCYJIbTallMd TpernojaBareiss C LEJIbl0  BBIICHEHUS
BOZHHMKIIMX CJOXHBIX BOMPOCOB NPU TMOATOTOBKE K 3aHATHIO, Iepeciaye
KOHTPOJIBHBIX 3aJIaHUM.

5. IloaroroBka K YCTHBIM ONpOCAM, CaMOCTOSITEIbHBIM M KOHTPOJBHBIM
paboTam.

6. CamocrosiTenbHas mnpopabOTKa TeM, HE U3JaraéMblX Ha JEKIUX.
Hanucanue KOHCIEKTa o PeKOMEHAYEMbIM MTPENO0/IaBaTesIeM HCTOYHUKAM.

7. IlogroroBka K 3K3aMeHy (B T€UEHUE CEMEeCTpa), MOBTOPEHHE MaTepualia
BCEro Kypca AucHUIUIMHBI «I [poMblliieHHass MUKPOOUOJIOTHS M OUOTEXHOJIOT U .

IIpn HemocelmeHun CTyAEHTOM OIPENEIIEHHBIX 3aHATUH, 110 YBaXKUTEJIbHOU
IPUYUHE, CTYACHTOM OTpabaThIBAeTCsl MaTepuail Ha 3aHATHUSX, IPU ATOM Oalibl 3a
JAHHOE 3aHSATHE HE CHWXarTcd. Eciau ke yBaXKWUTEIbHOCTh IPOMYIIEHHOIO
3aHATUS CTYJCHTOM JOKYMEHTAJIbHO HE MOATBEPIKIAETCs, B TAKUX CIIydasx Oalijibl
N0 YCIEBAEMOCTH CHIDKAIOTCS, COTJIACHO TOJUTUKH JMCHMIUIMHBL. B memsax
YTOUHEHUSI MaTepuaia IO ONPENEICHHON TEME CTYAEHT MOYKET MOCETUTh 4YaChl
KOHCYJIbTAIlMM  TpEnojiaBaTelisi, CorjacHo yTBepxklIeHHoMy rpaduky. Ilo
OKOHYaHUIO Kypca CTYAEHT MNPOXOJHUT MPOMEKYTOUHBIM KOHTPOJIb 3HAHHUMU IO
JTAHHOM MUCIUTUIMHE B (hOpME DK3aMeHa.
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Takum oOpazoM, npu uzyueHuu kypca «IIpombliniieHHass MUKPOOUOJIOTHUS U
OMOTEXHOJIOTHS CIIEAYET BHUMATEJIBHO CIYIIATh U KOHCIIEKTHPOBATh MaTepHall,
U3JIaraéMblii Ha AyJUTOPHBIX 3aHATHAX. I €ero moHMMaHHs W KaueCTBEHHOIO
YCBOEHUS PEKOMEHAYETCA CIAEAYIOIIAsl OCIEA0BATEIbHOCTD ACUCTBUI:

1. Ilocne oxoH4YaHHWsS Y4YeOHBIX 3aHATUNA JJIS 3aKpEIUICHHs MaTepuana
OpPOCMOTPETh M O0aymMaTh TEKCT MPOCIYIIaHHOW  JIEKIMH, pa3o0parh
paccMmoTtpeHHble mpuMepsl (10-15 MuHyT).

2. Ilpy moOAroTOBKE K JEKUUMU MOBTOPUTH TEKCT NPEABIAYIIEH JIEKUIUU,
nogymars o cienyromieit teme (10-15 MunyT).

3. B Teuenuwe Henenu BbIOpATh BpeMs sl pabOThl ¢ PEKOMEHAYEMOM
JUTEpaTypou U JjIs perieHus 3aaad (mo 1 gacy).

4. Ilpyu 0OArOTOBKE K NPAKTHUYECKAM 3aHSATHUSAM IOBTOPUTH OCHOBHBIE
MOHATHS MO TEME 3aHATHS, U3yYUTh puMephl. Pemas 3amady, — npeaBapuTesbHO
MOHATh, KAKOM TEOPETHUYECKUU MaTepuall Hy>KHO MCIOJIb30BaTh. HaMeTuth Iuian
perieHus1, nonpodoBaTh Ha €ro OCHOBE PEIIUTH JI0 2 TPAKTUYECKUX 3a]1a4.

TeopeTudeckass 4acTh IUCHMIUIMHBL «lIpoMmbliliyieHHass MUKPOOUOJOTHUS U
OMOTEXHOJIOTHUS» PACKPBIBAETCS HA JIEKIIMOHHBIX 3aHATHSX, JIEKIUS SIBISETCS
OCHOBHOU (hopMo# 0OyueHus, TJe MpenojaBaTesieM JalTCsd OCHOBHBIC MOHSTHS
JUCLUUTINHBIL.

[TocnenoBaTENbHOCTh M3JIOKEHUS MarTepualia Ha JIEKIUOHHBIX 3aHSATUAX
HarmpaBjieHa Ha (OPMHUPOBAHHE Yy CTYJAECHTOB OPUEHTHPOBOYHOW OCHOBBI JIJIs
MOCJIEAYIOLEr0 YCBOGHUSI MaTepuala Mpu caMOCTOATEIbHON paboTe.

[IpakTyeckue 3aHATHS Kypca NPOBOJATCA MO BCEM pazjenam ydyeOHOH
nporpammsl. [IpakTuyeckue paboThl HanpaBieHbl HA POPMUPOBAHUE Y CTYIEHTOB
HaBBIKOB CaMOCTOSATEJIbHOM TEOPETUUYECKOM, HCCien0BaTeIbCKo paboThl. B xone
MPAaKTUYECKUX  3aHATUA  OOydYaroUIMHCS  BBIMOJIHSIET KOMIUIEKC — 3aJlaHHi,
MTO3BOJISIFOIMI 3aKPENUTh JICKIUOHHBIM MaTepual 1o U3y4yaeMou TeMe, MOJyYUTh
OCHOBHBIC HaBBIKM B 00JIACTU TIOJYYECHHSI U KOHTPOJIS MEIUITMHCKUX TPETapaTos,
IPOMBILUIEHHOE IPOU3BOJICTBO KOTOPBIX OCHOBAHO HA UCIIOJIb30BAHNUH:

— KyJBTYp KIETOK pacTeHUW (aJanTareHbl, MPOTUBOAPUTMUYECKUE,
KapIMOTPOTTHBIECPEICTBA);

— Oaktepuil  (BUTaMUHBI,  (PEepMEHTbl,  NPEOMOTUKH,  IyOHOTHUKH,
aHTUOMOTHKM ),

— rpuOOB (TOPMOHBI, AHTUOMOTHKH );

— XUMEPHBIX KJIETOK T€HHO-UHXXEHEPHBIX MPOAYLEHTOB (aMHUHOKHCIIOTHI,
WHCYJIMH, UHTeP(GEPOHBI, MOHOKIIOHATHHBIC aHTUTENIA).

AKTUBHOMY  3aKpEIUICHHIO  TEOPETUYECKUX  3HAHUH  CHOCOOCTBYET
oOCy)X/IeHHe TPOOJIEMHBIX AaCHEKTOB JUCIUIUIMHBI B (OpME TPAKTHIECKUX
3aHATHI C MPUMEHEHHEM METOJIOB aKTUBHOTrO oOyueHus. [Ipu 3ToM mpoucxoaut
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pa3BUTHE HABBIKOB CaMOCTOSATEIBHON HCCIENOBATENbCKON JIEATEIbHOCTH B
npoiiecce padboThl ¢ HAYYHOU JIUTEPATYPOil, MEPUOIUUYESCKUMU U3TAHUSIMHU.

VII. HEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOI'MA 1
IMPOI'PAMMHOI'O OBECIIEYEHUA

Vkasvisaemcs nepeuenv un@opmMayuoOHHbIX MeEXHOI02UL, UCNONIb3YEMbIX NPU
ocywecmanenuu 0o6pazo8ameilbHo20 npoyecca no OUCYUNiuHe, 8KI0Yds nepedets
NPOCPAMMHO20 O0becneueHus: U UHDOPMAYUOHHBIX CHPABOYHBIX cucmem (npu
Heobxooumocmu).

— MicrosoftOfficeProfessionalPlus 2010;

— Oo(HCHBIN MaKeT, BKIIOYAIOIINA MPOrpaMMHOE obecriedeHre sl paboThl
C Ppa3IMYHBIMU THUIIAMH JIOKYMEHTOB (TEKCTaMH, DJIEKTPOHHBIMH TaOJIUIIAMHU,
0a3zamMu JaHHBIX U JIp.);

— 7Zip 9.20 — cBOOOAHBINA (DalIOBBI aPXUBATOP C BBICOKOH CTEHCHBIO
COKaTHsI TaHHBIX;

— ABBYY FineReader 11 — nporpamMMa Juisi ONTHYECKOTO PACIIO3HABAHMSI
CHUMBOJIOB;

— AdobeAcrobat X1 Pro — maker mporpamm Jjisi CO3JIaHHsI M IPOCMOTPa
AJIEKTPOHHBIX MmyOsmkaiuii B popmate PDF;

— ESET EndpointSecurity — koMIuiekcHas 3aiiuta pabO4YuX CTaHIMH Ha
6a3ze OC Windows. [Togneprkka BUpTyain3aluu + HOBbIE TEXHOJOTHH;

— WinDjView 2.0.2 — nporpamma Jijist pacrio3HaBaHus ¥ IpOcMOTpa (aityios
¢ ogHOMMeHHBIM Gpopmarom DIV u DjVu;

JIoKanbHBIE CETEBBIE PECYPCHI:

— CopaBouHo-TipaBoBasi cucrema [‘apaHT onepauMoHHas CHUCTEMa —
MicrosoftWindowsLinux (¢ WINE@Etersoft) iOSAndroid u ap.;

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

— ITlpodeccronanpHas cpaBoyHas cUCTeMa TeXdKCIepT — ONeparMOHHbBIE
cucrema Microsoft Windows, Linux, FreeBSD.
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VIII. MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

B oannom pasoene npusoosmcs ceedenusi o mamepuanrbHO-MexHUYEeCKOM
obecneyenuu  OUCYUNIUHBL  (C  YKA3AHUEM  HAUMEHOBAHUS  Npubopos u
000py008aHUs, KOMNbIOMEPOS, YYEOHO-HANAOHbIX NOCOOUL, aYOUOBU3YAIbHBIX
cpedocms;  ayoumopuil, — CHeYyudaibHblX  NOMeweHUull), HeobXooumMom  Ois
ocywecmeienus 00paz08amebHo20 npoyecca no OUCYUNIUHE.

HaumenoBanue 000py0BaHHbIX

IIOMEIICHUHN U IIOMEIEHNUN [ [lepeueHb OCHOBHOTO 000PY10BaHUS
CaMOCTOSITENTLHOM pabOThI
JlaboparopHas aynuTopus, DkpaH ¢ anekTponpuBoaoM 236*147 cm Trim Screen Line;
OCHAILICHHAs! MYJIbTUMEIUMHBIM [Ipoektop DLP, 3000 ANSI Lm, WXGA 1280x800,
KOMILIEKCOM 2000:1 EW330U Mitsubishi; IToncucrema
r. BnagusocTok, 0. Pycckui, 11. CIIeLIMAIIM3UPOBAHHBIX KpeIIeHU ! 000pyIOBaHUS
Asikc 1.10, aya. M420, mnomanb CORSA-2007 Tuarex; I[loacucremMa BHICOKOMMYTAIIUH:
74,6 m? matpuuHblii kommytarop DVI DXP 44 DVI Pro Extron;

ynmuautens DVI mo Butoit mape DVI 201 Tx/Rx Extron;
[loncucrema  ayIMoOKOMMyTalMd W 3BYKOYCHJICHUS;
aKyCTHYEeCKas CucTeMa Jiis MoTosIouHoro MmoHrtaxa SI 3CT
LP Extron; uu¢posoii ayauonpoueccop DMP 44 LC
Extron; pacuupenue misg KoHTpoiepa ynpasienus IPL T
CR48

AxBaauctusarop [19-2205 (5a/4); Beckl ananutuueckue
Becor Acculab ATL-2200d2-1; Becoi taboparopusie Vibra
SJ-6200CE (HIIB=6200 1/0,1T); Bmaromep AGS100;
JIByxiyueBoii criekrpoporomerp UV-1800 mpousBoacTaa
Shimadzu;  Wcnaputens  poraumonHsiii  Hei-VAP
Advantage ML/G3B; Marnutnas memanka [13-6100 (10
wT); MarnutHas memanka [13-6110 M ¢ momorpeBom
(Swmit);  IlnuTtka ~ HarpeBaTenbHash — dJIEKTpUYECKas;
Cnektpodoromerp HH(PpaKpacHbIN IR Affinity-1S ¢
Oypre;Popma ans popmupoBanus cynmnozutopres Ha 100
sueek; XOJOAWIbHUK (papMarieBTHUeckuii; Xpomartorpad
JKHUIKOCTHOM LC-20 Prominence co
CHEKTPO(POTOMETPUUECKUM U pedpaKkTOMETpUUECKUM
nerekropom; Llentpudyra maboparopnas I12-6926 ¢
poropom 10x5 wmi, Habop A03aTOPOB aBTOMATHYECKUX
DKOXHUM, HabOp CTYNok (hapPopoBBIX, MAIIMHKUA PyYHBIE
JUISL yIIAKOBKH KarcyJsl pazmepom «0», «00», «1».

YuransHeie 3a1b1 Hayunoii Mowno6aok HP ProOmne 400 All-in-One 19,5 (1600x900),
oubmorexku IBOY ¢ OTKPHITHIM Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD
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JOCTYIIOM K (hoHy (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 Marepuaer 500 MoOuT/cexk.
PaGoune wmecra st o€ ¢ OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 3/I0POBbsSI  OCHAIIICHBI JUCIUICAMH U
npUHTEpaMu  bBpaiiist; 00opymoBaHBI: HMOPTaTUBHBIMU
YCTPOMCTBAMU ISl YTEHHsSI IUIOCKOIECYATHBIX TEKCTOB,
CKaHUPYIOIIUMU u YUTAIOIIUMHA MalInHaMU
BUJICOYBEIUUUTEIEM C  BO3MOXKHOCTBIO  PETYJISILIUU
[[BETOBBIX CIIEKTPOB; YBEIMYMBAIOUIMMHU 3JICKTPOHHBIMU
JyIaMH | yJIbTPa3BYKOBBIMUA MapKHUPOBIIHMKAMHU

JlaboparopHas aynuropus

r. Bnagusoctok, o. Pycckuid, 1.
Asxkc 11.10, aya. L406, miomans 30
M2

AxBamuctwuarop  [19-2205  (5a/g);  Anmapar s
nonyueHusi ¢apmanepruueckux npenaparoB UNIQ -2 co
CMEHHBIMU HACaJIKaMH: TPAHYJSATOP, IPaKUPOBOUHBII
KOTeJ, cMmecuTenb; Bechl mabopatopubie AGN100;
MaruutHas wmemanka [13-6100 (5 mT); MaruutHas
memanka [13-6110 M ¢ nonmorpeBom (2 mir); [lnuTka
HarpeBaTenbHass  onektpuueckas;  IIpecc  UNIQ-7
POTOpPHBIN TAONETHPYIOMHMA HA 7 MyaHCOHOB;opMa IS
dbopmupoBanust  cynmo3utopueB  Ha 100 s9eek;
XOJIOTUIBHHUK dbapmaleBTUYECKUH, KOMILIEKT
nabopaTopHOil mocyabl, Habop cTymok ¢aphopoBbIX ¢
MECTHKAMHU.

AynuTopust Ui CaMOCTOSTENIbHON
paboThI CTYIEHTOB

r.BnanuBocTok, o.Pycckuii . Asike
1.10, Kopnyc 25.1,

ayn. M621

Tnomans 44.5 m?

Mono6aok Lenovo C360G-i34164G500UDK  19.5"
IntelCore i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GBWindowsSevenEnterprise - 17 1mTyk;
IMposomnas cers JIBC — Cisco 800 series; GecripoBoaHbIC
JIBC mns oOyuaromuxcsi 00ecreueHbl CUCTeMO Ha 0ase
touek poctyna 802.11a/b/g/n 2x2 MIMO(2SS).
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IHpuiaoxenue 1

MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA30OBAHU S POCCUICKOM
®EJIEPALIU
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEIKICHUEBBICIIIETO 00Pa30BAHMS
«/1aJIbHEeBOCTOYHBIN (heepabHbII YHUBEPCUTET»

(ABDY)

HNEPENOBAS NH)KEHEPHAS HIKOJIA

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYYAIOLIUXCSA
no aucuuminHe «O0mas 6MoIOTUsI © MUKPOOHOJIOTHSI»

HanpasjeHue noAroropkr19.03.01buorexHosorus
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ILinan-rpadguk BoINOJHEHHSI CAMOCTOSITE/IbHOI PadoThI N0 TUCHUIJINHE

IIpumepHbIe
Ne Hdara/cpoxu . HOPMBI ®opma
Bua camocrosiTeJibHOM padoThI
n/m | BPITOIHEHHs BpeMeHH Ha KOHTPOJISt
BBINOJIHEHH e
1 | Ilgrasa, cenpMas, MOATOTOBKA K KOJJIOKBHYMY IO 30uacoB YO-2
NeBSITAs, TeMaM OTBETHI Ha
OJIMHHAIATAS, BOIIPOCHI
TpHUHAIATA, KOJJIOKBHYMa
NSTHA AT,
CeMHaJIIaras
HeJens
2 | 1-18 menmens [TpopaboTka yueOHOTO MaTepuaia 30 wacoB I1P-6
M0 KOHCIIEKTaM M Y4eOHOMH OTYEeT 10
JUTEpaType, MOAr0TOBKA K BBITIOJITHEHHOMY
AKCIIEPUMEHTABHBIM 3aJJaHHIO
MPAKTUYECKUM 3aHSATHUSIM. PaKTUYECKOH
paboThI
3 | OgunHaguaras MOJrOTOBKaA pedepara u 1oKknaga 20 yacoB I1P-4
Heens NpeJCTaBICHNE
pedepata u
YO-3 noxnana
0 HEMY
4 | BocemHaauaras cocTaBiieHUE U opopmIIeHHE 20 yacoB I1P-7
Hesens OIIOPHOTO KOHCIIEKTa IpeJCTaBIeHNE
U 3aIuTa
OTIOPHOTO
KOHCIIEKTa
5 | Bocemnanuaras MIOATOTOBKA K TECOBOMY OIIPOCY 17 yacos I1P-1
Henens MUCbMEHHBIN
TECTOBBII
orpoc
XapakTepucTHKa 3aJaHUH ISl CAMOCTOSATEILHOI padoThI
oﬁyqaloumxcsm METOAUICCKUEC PEKOMCHAAIIUHA 110 UX BBINNOJHCHUIO
CamocTtosiTenbHass paboTa 00ydaronuXxcs JT0JDKHA 00J1aaTh CIICIYIOMUMU
IMPpU3HAKaMU:

— OBITH

BBINIOJITHEHHOU

JIUYHO

00yJaroIMMUCS

nJIn

ABJIATBHCA

CaMOCTOSITEJIbHO BBIIIOJIHEHHON YaCThIO0 KOJJICKTUBHOM pa6OTBI COrJIaCHO 3aJaHHIO

npernoaaBaTciIisA,
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— MPEACTaBIATh €000 3aKOHYEHHYIO pa3pabOTKy (3aKOHYEHHBIH JTam
pa3pabOTKH), B KOTOPOH PaCKPHIBAIOTCS U aHATTU3UPYIOTCS aKTyallbHbBIE TTPOOIEMBI
0 OMNpEeACIEHHOM TeMe W €€ OTACNIbHBIM acleKTaMm (AKTyaJlbHbIE TpPOOJIEeMbI
U3y4yaeMOil  JUCHUIUIMHBI W COOTBETCTBYIOIIEH  cdephl  MPaKTUYECKON
NESATEIbHOCTH);

— JIEMOHCTPHPOBATH JOCTAaTOYHYTO KOMITETCHTHOCTh aBTOpa B
PaCKpBIBAEMBIX BOIIPOCAX;

— UMETh Yy4eOHYI0, HAy4YHYI0 W/WIM TPAKTUYECKYIO0 HaIMpaBIECHHOCTh U
3HAYMMOCTH (€CJTM peub UJIeT 00 yueOHO-UCCIeI0BATEILCKON padoTe);

— coJiepXKaTh ompeseneHHble daeMeHThl HoBU3HbBI (ecnu CPC mpoBeneHa B
paMKax Hay4YHO-UCCIIE0BATEIbCKOM pabOThI).

CamoctosiTenbHass ~ pabora  OOydawmIIUXcsi —  3TO  JICSATEIBLHOCTH
oOyudaromerocsi 06e€3 HEMOCPEICTBEHHOW MOMOIIM M yKa3aHWW MpenojaBaTels,
PYKOBOJICTBYSICh C(OPMUPOBABIIMMUCS paHEE MPEICTABICHUSIMU O TMOPSIKE U
MPaBUILHOCTH BBITIOJIHEHHS OTIepaIuil.

lens  camocToATEeNnbHON  pabOTBl  CTyJA€HTa —  OCMBICIICGHHO U
CaMOCTOATENLHO paboTaTh ¢ yuyeOHBIM MaTepHaloM, ¢ HayyHOU WH)OpMmaIiueH,
3aJI0)KUTh OCHOBBI CaMOOPTaHW3allMd ¥ CAMOBOCIIMTAHUS [IJISI TIOBBIIICHUS
po¢heCCUOHATTBHOMKOMITETCHIINHT

CamocrosiTensHass  pabota  mpu3BaHa  oOecleYruBaTh  BO3MOXHOCTH
OCYIIECTBJICHUSI CTYJCHTAMH CaMOCTOATEIbHON MO3HABATEILHON NEATEILHOCTH B
oOy4eHHMH U  SBISIETCS  BHUJIOM  Y4eOHOro  TpyJa, CIOCOOCTBYIOIIETO
(GbOpMHUPOBAHUIO Y CTYJIEHTOB CAMOCTOSITEIbHOCTH.

[Ipu opranmzanuu CPC HeoOXOAMMO MPUIAEPKUBATHCS — CIIETYIONTUX
ITOJIOKEHUI:

— CPC gnomknHa paccMaTpuBaTbcsi B OOIIEH COBOKYIMHOCTH BCEX
COCTABJISIFOIINX Y4€OHOTO U BOCITUTATEIHHOTO MPOIIECCOB;

— JoJpKHA OBITh oOecrieueHa MotuBarus CPC;

— CPC gpomkHa OBITh METOJIWYECKHM U  MaTEPHUATbHO-TEXHHUYECKU
obecrieucHa;

— JIOJDKEeH OBITh KOHTPOJIb YCBOGHHsI MaTepuaja, OCOOCHHO YCBOEHHOTO
0e3 yuacTus Mperno/1aBaTelis.

Bce Bunnl 3augruii ssisrorcs ooecredueHneM CPC u momoraror ee:

1) wanpaBuTh (JIEKIHS);

2) OpraHM30BaTh (CEMUHAPBI, JIAOOPATOPHBIC PAOOTHI, IPAKTHUKA)

3) obecneunth (OMOIMOTEKH, KOMITBIOTEPHBIC 3aJIbI M T.]1.);

4) npoBepuTh 3HHEKTUBHOCTD (TECTOBBIC U KOHTPOJIBHBIC 3a/T1aHUS, 3a4YCTHI,
AK3aMEHBI U IPYTUE KOHTPOIbHBIC MEPOTIPHSITHS ).
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[Iporiecc opraHu3anuu CaMOCTOSATEIBHONW pPaOOTHI CTYICHTOB BKJIIOYAET 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
CHUCTeMaTH3anus, OIleHKa A((EKTHBHOCTH MPOTpaMMbl M TPHUEMOB pPabOTHI,
BBIBOJIbI O HAMPABIICHUAX ONTHUMHU3ALUU TPY/IA).

[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.).

CamocrosiTenbHasi paboTa CKIIAJIbIBAETCS U3 TaKUX BUIOB pabOT Kak paboTa
C KOHCIIEKTOM JICKI[MH; W3y4EHUE MaTepHualia Mo Y4YEOHHKaM, CIPaBOYHUKAM,
BHUJICOMAaTepUanaM U MPE3CHTALUIM, a TAKKE MPOYUM JOCTOBEPHBIM UCTOYHUKAM
uH(pOpMaIUK; TTOATOTOBKA K SK3aMEHY.

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

Hamnucanue pedeparoB ocylIecTBISIETCS B COOTBETCTBUM C KaJICHJIAPHBIM
rpa@ukoM, COTJacHO KOTOPOMY  YCTaHaBIMBAIOTCS  KOHKPETHBIE  CPOKHU
BBINIOJIHEHUS U CIaYM 3aJaHUM.

[Ipouecc BhIMOIHEHMS HANMKUCAaHUS pedepara BKIIOYAET B ce0s CleayrolIne
ATaIbI:

— BBIOOD TEMBI;

— OIIpEAEIICHHE OCHOBHBIX BOIIPOCOB, PACCMATPUBAEMBIX B JAHHOU TEME;

— 1noaOOop M U3yUeHHUe JIUTEPATYPHI IO TEME;

— COCTaBJICHUE TIJIaHa pabOoThI;

— COOCTBEHHO HamucaHue u ohopmIIeHUE 3a1aHUS;

— TpeAcTaBieHre pabOoThl MPENOaBaTENIO;

— MPOBEpKa U OLIEHKa PabOThI.

IIpu mombope nuTepaTypbl IEIECOO0pPa3HO OMPENCIUCh T€ HCTOYHHKH,
KOTOpbIE MO3BOJSAT HauOoJiee MOJHO PACKPBITh TeMy. OCHOBHOM MOHSTHIHBIN
amnmapar COACPKHUTCS B YyUeOHMKAx, Y4YEOHBIX TOCOOMSIX, DSHIIUKIONEIUSX,
cioBapsx. Bmecte ¢ TeM BakHa 3aKOHOJaTeNbHAasT M HOpMaTHBHAas Oa3a
n30paHHOTO TPeIMEeTa UCCIICTOBAHMSI.

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

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

OuoTexHOoJOrTMU W (pU3UKO-XUMHUYecKor Ouosormu uM. HO.A. OBYMHHUKOBA»
(https://www.biorosinfo.ru/archive/journal/ ), «buonpemapatsl. IlpodunakTuka,
JIIMArHOCTHKA, JICUEHUE) (https://elibrary.ru/contents.asp?titleid=10182 ),
«buorexnonorus» (http://www.biotechnology-journal.ru/?view=ru )

N3yueHne yyeOHOW M HAy4YHOU JIMTEPATypbl 3aKaHYMBAETCA COCTABICHUEM

1ana paboTsl, GOPMYIUPOBKON HanOoee BAXKHBIX TE3UCOB K KAXKIAOMY pasJeity
TUTaHA ¥ HAIICAHUEM CaMOTO TEKCTa 3aJIaHusl.

[Ipu onricaHuy TeMbI 3aJaHUS CJIEIYET HE TOJIBKO H3JI0KUTh TEOPETUUECKUI
MaTepuay, HO U MPUBECTH TMOSCHEHHE K HEMY C MPAKTUUYECKUMH MpUMEpaMu M3
JESATEIbHOCTH KaKON-IM00 OpraHu3alliu.

KontponbHoe 3ananue, pedepaT HE0OOXOAMMO BBIIOJHATH HA CTAaHAAPTHBIX
JucTax ¢ oJHoM ctopoHsl (hopmata A4 (210x297) B o6beme oT 30 mo 45 crpanuil
(Oe3 yuera cnMcKa MCIOJIb30BAHHOM JIMTEPATyphl U UCTOYHHUKOB); TOJIS: BEPXHEE,
Hwkaee — 20 mm; meBoe — 30 mm; mpaBoe — 15 mm mpupr — 14
(TimesNewRoman): mexcrpounbiii uaTepBai — 1,5. Ilpu KCMONB30BaHUM ITUTAT
HEO0OXOJMMO YKa3bIBaTh WX MCTOYHUK (aBTOp, Ha3BaHWE HM3JAHUS, MECTO U TOJ
u3JlaHus, cTpaHuilel). He gomyckaercs mepenucbiBaHue TEKCTa U3 YUeOHUKOB.

[Ipu BBIMOTHEHUU MPAKTHUYECKUX MPUMEPOB, MOSCHAIOMIMX TEMY, YETKO
OTIPEICTTUTE TOPSJIOK PEIICHHs, MPUBEAUTE COOTBETCTBYIOIIME TOSCHEHUS W
pacueTbl Uit  OOOCHOBaHHUS OTHEJIBHBIX MoOKazaTesnel. Bce BbluuciaeHus
MIPOU3BOIATCS C TOUHOCTHIO 710 0,01.

Odopminenue pabOThl JOMKHO TPOU3BOJUTHCS B  COOTBETCTBUU C
OOIIEyCTAHOBIICHHBIMU HOPMaMH M TPaBHJIAMH, TMPEAbSIBISIEMBIMU B BBICIICH
IKOJI€ K O(hOpMIICHHIO yU4eOHOM TOKYMEHTAITUH.

B 3aximrouennn m0mKeH OBITH BBIBOJ MO paboTe, OTpaXKaloMUi MHEHHE
00y4aroIIerocs o0 U3yYCHHBIM BOIIPOCAM.

CHucoK HCMOJb30BaHHOW JIMTEPATypbl W HCTOYHUKOB OQOPMIISIETCS B
CIIEYIOIIeH IMOCIe0BaTeIbHOCTU: y4deOHas IuTepaTypa, HaydHas JUTEpaTypa,
3aKOHOJIaTEIbHBIC  aKThl, HOPMATHBHBIC JOKyMEHTHI. [IpM  BBITIOJIHCHUH
KOHTPOJILHOTO 3aJjaHusl CJIEyeT MOMHHUTh, YTO pabOTa HE 3aCUYUTHIBAETCS B TOM
cllydae, €CJIi OHa HE HOCUT CaMOCTOSITEIbHOIO XapaKTepa, JOCIOBHO CIUCaHa U3
JUTEPATYPHBIX MCTOYHHUKOB, a TAKKE €CIIM OCHOBHBIE BOIPOCHI HE PACKPHITHI,
U3JI0KEHBI CXEMAaTHUYHO, B TEKCTE COAEpPKaTCs OMMOOYHbIEC TIOJIOKEHUS], HAyUHbIN
anmapat o(h)OpMIIEH He M0 CTaHAAPTY, TEKCT HareyaTal HeOPEKHO, C OTMOKaAMHU.
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CocraBJjieHue u oopmjieHHE ONMOPHOTO KoHcnekTa «Hay4yHble 0CHOBBI
NPOMBINLIEHHOH MUKPOOHOJIOTUI N0 MJIAHY:

1. Uctopust NpOMBIIIIIEHHON MUKPOOHOIOTMU

1.1  XpoHonoruyeckue  dTanbl  Pa3BUTHS  MUKPOOHMOJOTMW IS
OMOTEXHOJIOTHH.

2. O0mias XxapakTepucTUKa MUKPOOPTaHU3MOB

2.1 AykapuoTsl (BUPYCHI U BEPOUIBI).

2.2 IIpokapuoTsl (6aKTepun).

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

2.4 ®epMeHTHI.

2.5bH0N0TrN4YeCcKr aKTUBHBIE XUMUYECKHE BEIECTBA.

2.6 KynbTyphl 3yKapuOTUYECKHUX KIIETOK.

3. OcCHOBHBIE MPUHIUIBl pErysuu  MeTadoinM3Ma UM CKOPOCTH
POCTaMHUKPOOPTaHU3MOB

3.1 OcHOBHBIC TOHATHSI.

3.2 Perynsnus Ha ypoBHE OMOCHHTE3a OEIKOB.

3.3 Perynsnus akTHBHOCTH TOTOBBIX OEIKOBBIX MMOCPETHUKOB.

3.4 Perynammst ~ wHTErpaqbHbIX ~ MEMOpPaHHBIX POLIECCOB y
MUKPOOPTraHU3MOB.

3.5 BzaumopeicTBUe pEryJIATOPHBIX MEXaHU3MOB TIPH  YNPaBIICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

4. Cenexkuusi MHKPOOPraHM3MOB —  IPOAYLEHTOB  IPAKTHUYECKHU
Ba)KHBIXBEIICCTB

4.1 BbIOOp MCXOIHOTO MUKPOOPTaHU3Ma ISl CEJIEKIUH.

4.2 TToaroToBKa UCXOHOTO IITaMMa K CEIEKIIMOHHOU padoTe.

4.3 TloyyeHne MyTaHTOB.

4.4 Metonpl 0TOOpa MyTaHTOB C MOBBIIIIECHHBIM YPOBHEM TPOYKITHH.

4.5 Meton noy4eHusi TCHETHIECKUX PEKOMONHATOB.

5. Vcnonb30BaHNe F€HETUYECKON MHKEHEPHUH ISl TOTYUYEHUSI MPAKTUUYECKU
MOJIC3HBIX ITAMMOB MUKPOOPTaHU3MOB

5.1 [Nonydenue 6€JIKOB YeIOBEKA U )KUBOTHBIX.

5.2 KoHCTpyupoBaHHE IITAMMOB IMPOIYIICHTOB MEPBUYHBIX M BTOPUYHBIX
METa0OJUTOB.

6. KynpTuBHpOBaHNE MUKPOOPTaHU3MOB

6.1 Ilepuogmueckoe  KyJIbTUBUPOBAHME  —  HA4yallo  H3YYCHHS
MHUKpPOOHOJIOTUYECKOTO0 CUHTE3A.

6.2 HenpepbiBHOE KYJIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

6.3 KonnuecTBeHHbIE XapaKTEPUCTUKN MUKPOOPTAHU3MOB.
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6.4 Ynpasnsgemoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

7. Asparus py KyJIbTUBHPOBAHUU MUKPOOPTaHU3MOB

7.1 BnausiHue KOHUEHTpALUM PACTBOPEHHOTO B CpeAe KHUCIOpPOAa Ha POCT
MUKPOOPTaHU3MOB.

7.2 TpaHcnopT KHCJIOpOJAa W3 BO3lIyXa B KyJbTYpaJbHYIO Cpeoy U K
MUKpPOOpraHU3MaM.

7.3 MaremaTnyeckoe omnucaHue adcopOIuu KHUCIOopoAa B MEPHOIUYECKHU
JEHUCTBYIOILEM armapare npu KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

7.4 AbGcopbuusi KHCIOpOaa B MEPUOJAMYCCKH JICUCTBYIOIIEM ammapare 0e3
MUKPOOPTaHU3MOB.

7.5 AGcopOuusi KMUCIOPOJa B MEPUOJUYECKH JEHCTBYIOLIEM ammapare npu
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

7.6 AOcopOuusi KuCIOpoJa B HENPEPHIBHO ACHCTBYIOLIEM ammapaTre Ijs
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

8. XpaHeHrne MUKPOOPTaHU3MOB

8.1 Ilepnonnyeckue mepeceBsl (WIH «CYyOKYIbTUBUPOBAHHE) ).

8.2 XpaHeHWEe MHKPOOPTAaHW3MOB TIPH HH3KHUX H  YJIbTPAHH3KHX
TEeMIepaTypax.

8.3 JInodunuzarms.

8.4 XpaneHue MUKPOOPTaHU3MOB B BHICYIIICHHOM COCTOSIHHH.

8.5 Xpanenue noji MUHEpAIbHBIM MACIIOM.

8.6 XpaHeHue OTAEIBHBIX TPYII MUKPOOPTAHU3MOB.

8.7 Ompenenenune KU3HECITIOCOOHOCTH KYJIBTYP.

9. Baktepuodaru B MUKpOOHUOJIOTUUECKON MPOMBIIIJIEHHOCTH

9.1 MHoroo6pa3ue u obmue cBoicTBa OakTepruodaros.

9.2 lonaganue ¢aroB Ha MPOU3BOCTBO.

9.3 OcHOBHBIE CTaJAUU PaA3BUTHUS M NPOCTEHIIME METOJbl HCCIIETOBAHMS
OakTeprodaros.

9.4 OcobOeHHOCTH pa3BUTHUS YMEPEHHBIX (aroB (IM30OTEHU3AIMU U
WHIYKIUN).

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

9.6 IIpocThie ciocoObl naeHTU(UKAIIUN OaKTEPHUO(aroB.

9.7 Jledpextunie ¢aru. IloHATHE O CYHIECTBEHHBIX M HECYLIECTBEHHBIX
(106aBOYHBIX) TEHAX.

9.7 IlpuHIMIBI ¥ METOABI KIacCHupUKauu 0akTepuodaros.

9.8 darogsiii npoduits 3aBoaa (DII3).

9.9 Mexanu3Mmbl (paroyCToNYMBOCTH OAKTEPHil U CIIOCOOBI MPEIOTBPALIICHUSI
(bharonm3ucoB.
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9.10 bakTepuodaru B reHeTUKE U CEJIEKIIMH TPOMBIIIJIEHHBIX MPOYIIEHTOB.

9.11 O6mebnonoruueckast 3HaYUMMOCTh UCCIIeI0OBaHUS OaKTepruoQaros.

10. UMMoOMIM30BaHHBIE KIIETKM MUKPOOPTAHU3MOB U UX IPUMEHEHHE

10.1 Metoapl *MMOOHIIU3AITIH KJIETOK MUKPOOPTaHNU3MOB.

10. 2 OcoOeHHOCTH KUBBIX UMMOOMIN30BAHHBIX KIIETOK MUKPOOPTaHU3MOB.

JUisi  BBIMOJTHEHUSI OMOPHOTO KOHCIEKTa HEOOXOAUMO HCIOJIb30BaTh
CJIEIYIOLIYIO JIUTEpaTypy:

1) 'opnenko, B.A. Hayunble ocHOBBI Ouorexuosoruud. Yacte 1.
HanoTtexHonoruu B Ouonoruu [DaeKTpoHHBIA pecypc]: yueOHoe mocodue/ B.A.
['opnenko,H.M. Kyry3oBa, C.K.IlaTyHuHa. — DIE€KTpOH.TEKCTOBBIE TaHHBIE. — M.:
[Ipomereit, 2013. — 262 C. — Pexum J0CTyna:
http://www.iprbookshop.ru/24003.html. — 55C «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) Emunor, H.II. OcHoBbl OuotexHojoruu: ydeOnmk / H.II. EnuHOB. —
CII6.: «Hayxka, 1995. — 600
c.http://lib.dvfu.ru:8080/lib/item?id=chamo:128910&theme=FEFU

4) BopoOneBa, JI.W. IIpombliiuieHHass MUKPOOHOJIOTHS: y4eOHOe mocoOue
st By3oB / JI. Y. BopoObeBa. — MockBa: N3n-Bo MOCKOBCKOTO yHUBEPCHUTETA,
1989. — 294 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU

5) TlpombinuieHHass MUKpOOHOJIOTHS: y4ueOHOe TocoOust s By30B / 3.A.

ApkaaseBa, A.M. be36oponoB, M.H. broxuna [u nap.]; mox obur.pea. H.C.
EropoBa. —  MockBa:  Beicmas  mikodna, 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
TEOPeTHYECKOro Kypca.

Pa3nen 1. Hayuynble 0CHOBBI IPOMBILIIICHHON MUKPOOHOJIOTHH.

Tema 1. VcTopus mpoMbIIIJIEHHON MUKPOOUOJIOTHH,

1. XpoHnonoruueckue JTarbl pa3BUTHUSA MHUKPOOHOJIOTUN IS
OMOTEXHOJIOTHH.

Tema 2. O6miast XxapakTepuCTUKAa MUKPOOPTaHU3MOB.

1. AykapuoTsl (BUPYCHI U BEPOU/IBI).

2. [Ipokapuots! (bakTepun).

3. Dykapuotbl (rpuObl, BOJOPOCIH, MPOCTEHIINE, BBHICIINE pPACTEHUS,
JKUBOTHBIC).

4. depMeHTHI.

5. buonornuecky akTUBHbIE XUMUYECKHUE BEILIECTBA.

6. KynbTypbl 3yKapHOTHYECKUX KIIETOK.

Tema 3. OcCHOBHbIE NPUHLMUIIBI PETYJSIUH MeTadoNIM3Ma W CKOPOCTU
POCTAMUKPOOPTaHU3MOB.

1. OcHOBHBIE MOHSTHS.

2. Perymnsimus Ha ypoBHE OMOCHHTE3a OETTKOB.

3. Perynsiust akTHBHOCTH FOTOBBIX OEITKOBBIX TOCPEIHUKOB.

4. Perynsuus HHTETpaJIbHbIX MEMOPAHHBIX IMPOLIECCOB Y MUKPOOPTaHU3MOB.

5. BzaumoneiictBue  perysisITOpHbIX ~ MEXaHM3MOB  IPU  yHNPaBICHUU
CKOPOCTBIO pOCTa MUKPOOPTaHU3MOB.

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

1. BbIOOp MCXOTHOTO MUKPOOpPraHU3Ma sl CEJIEKIUH.

2. IlonroToBKa KCXOIHOTO IMITaAMMa K CEJICKIIMOHHOW paboTe.

3. [lony4yeHue MyTaHTOB.

4. Metonbpl 0TOOpa MyTaHTOB C TOBBIIIIEHHBIM YPOBHEM MPOIyKIUH.

5. MeToa nonaydeHus: FTeHETUYECKUX PeKOMOMHATOB.

Tema 5. lcnonb3oBaHuE TE€HETUYECKOM MHXKEHEPUM UL IIOJNYYEHHUS
MPAKTUYECKHU MOJIE3HBIX ITAMMOB MUKPOOPTaHU3MOB.

1. [TomyyeHue OETKOB YETOBEKA U YKUBOTHBIX.

2. KoHCTpynpoBaHUE ILITaAMMOB MPOAYLEHTOB MEPBUYHBIX M BTOPUYHBIX

MeTabOoJIUTOB.
Tema 6. KyapTuBHpOBaHNE MUKPOOPIaHU3MOB.
1. Ilepuonnueckoe KyJIbTUBAPOBaHUE — Ha4yaJjo U3Yy4YECHUs

MHUKpPOOHOJIOTUYECKOTO0 CUHTE3A.
2. HenpepbiBHOE KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.
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3. KonnuecTBeHHBIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.

4. YrpasisieMoe KyJIbTUBUPOBAaHHE MUKPOOPTaHU3MOB.

Tema 7. Aspanus mpu KyJIpTUBUPOBAHUM MUKPOOPTAHU3MOB.

1. BiusgHMe KOHUEHTPALMH PACTBOPEHHOIO B CpElE KHUCIOPOJa Ha pPOCT
MUKPOOPTraHU3MOB.

2. TpaHclOpT KHUCJIOpPOJa M3 BO3JAyXa B KyJbTypajbHYIO Cpely U K
MUKPOOPTraHU3MaM.

3. MaTemaTnueckoe omucaHue abcopOLMM KHUCIOpoJa B MEPUOIUYECKU
JEHCTBYIOIIEM anmnapaTe Ipy KyJIbTUBHPOBAHUH MUKPOOPTaHU3MOB.

4. AGcopOuus KHUCIOpoAa B MEPUOJUYECKH JEHCTBYIOIIEM ammapare 0e3
MUKPOOPTaHU3MOB.

5. Abcopbuust Kucaoposia B NMEPUOJUYECKH JEHCTBYIOIIEM ammapare IMpH
KyJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB.

6. AGcopOuus Kuciaopoja B HENPEPHIBHO JCWCTBYIOUIEM amnmapare JJis
KyJbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

Tema 8. XpaneHne MUKpOOPraHU3MOB.

1. [lepuonyeckue nepeceBbl (WK «CyOKYJIbTUBUPOBAHUEY).

2. XpaHeHHE€  MUKPOOPTaHM3MOB TMPH  HHU3KUX W  YIbTPAHU3KHUX
TEeMIEpaTypax.

3. JInopunmzanus.

4. XpaHeHHe MUKPOOPIaHU3MOB B BHICYILIEHHOM COCTOSIHUU.

5. XpaHeHue 1o i MUHEPaJIbHbIM MacCIOM.

6. XpaHeHue OTeIbHBIX TPYI MHKPOOPTaHU3MOB.

7. OnpenesieHue >KM3HECIOCOOHOCTH KYJIBTYP.

Tema 9. bakrepuodaru B MHKPOOMOJIOTHYECKOW MPOMBIIIIEHHOCTH
MHuoroo06pa3sue u ol1ue cBoiicTBa bakTepruodaros.

1. [Tonaganue garos Ha MPOU3BOACTBO.

2. OCHOBHBIC CTaIUU Pa3BUTHS U NPOCTEHIINE METOJbl HCCIICJOBAHUS
OakTeprodaros.

3. OcoOEHHOCTH  pa3BUTUS YMEpPEHHbIX (aroB  (JIM30TrE€HU3ALMH U
WUHIYKIUN).

4. HocutenbcTBO (MCEBAOIU3OTEHUS]) U HMH(EKIUs KIETOK MEePMaHEHTHO
pasBuBaromumucs paramu (I1PO-undexuns).

5. IIpocTeie criocoObI naeHTUGUKAIMNA OaKTepruOQaros.

6. dedpextuoie ¢aru. IloHSATHE O CYLIECTBEHHBIX W HECYIIECTBEHHBIX
(106aBOYHBIX) TEHAX.

7. IlpuHIUIIBI ¥ METOABI KiTacCU(UKAIIUKA OaKTEpHOQaros.

8. ®daroserii npoduiib 3aBoaa (OII3).
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9. Mexanusmbl (HaroycTOMYMBOCTH OAKTEpU M CIIOCOOBI IPEAOTBPAIICHUS
(haroJu3ucoB.

10. bakrepuoparn B TEHETHKE ¥  CENEKIWH  MPOMBIIUICHHBIX
MIPOTYTICHTOB.

11.  OO6mebuonmornueckas 3HaYUMOCTb UCCIICIOBaHUS OakTepruodaros.

Tema 10. HMmmoOuIM30BaHHBIE KJIETKA MHUKPOOPraHU3MOB U UX
pUMEHEHUE.

1. MeToapl *MMOOUITU3AIMH KJIETOK MUKPOOPTaHU3MOB.

2. OcOOEHHOCTH KUBBIX IMMOOWIN30BaHHBIX KJIETOK MHKPOOPTAHU3MOB.

Paznen 2. [losryyeHune 0MOJI0rMYeCKH AKTUBHBIX BELIECTB U OTAEJIbHbIX
KOMITIOHEHTOB MUKPOOHBIX KJIETOK.

Tema 1. AHTUOMOTUKHY.

1. O6pa3oBanue aHTUOMOTHUKOB B IPOMBIILICHHBIX YCIOBHSIX.

2. [lyTu noBbIillieHNs OMOCUHTE3a aHTUOMOTUKOB MUKPOOPTaHU3MaMHU.

3. AByxda3Hblii XapakTep pa3BUTHs NPOAYIIEHTOB aHTUOMOTUKOB.

4. JTabopaTopHBI periamMeHT.

5. IIpoMblIlIIEHHOE MOTYyYEHNE aHTUOUOTHKOB.

6. [IpoMBIIIIICHHBINA METO/ MTOTYYEHHUS MTOTYCUHTETHIECKUX aHTHOMOTHUKOB.

7. IToTepst cnoCOOHOCTH MUKPOOPTaHM3MOB K 00pa30BaHUI0 aHTHUOMOTHKOB
B ITPOMBIIIUICHHBIX YCJIOBUSIX.

8. IIpumeHnenre aHTUOMOTHKOB.

9. AHTUOMOTHKH —  crHenupUYecKue WHTHOUTOPHI  psiia  peakuui
MeTabom3ma.

Tema 2. Buramunsl.

1. Buramun Bi; (mpoayueHTsl BuTamuHa Bip; OmocuHTe3 BuTaMuHa Bio;
GbyHKIMM BUTaMHHA B12; MOTydYeHre 1 mpuMeHeHne BuTaMuHa Biy).

2. PubodnaBun (mpoayueHtsl pubodaBuHa; OuocHHTE3 puOOQIaBUHA;
peaknuu, Kataauzupyembie (IaBONpOTEHJaMU; TIOJYyYeHHE U TMPUMEHCHHE
pubodiaBuHa).

3. OproctepuH (IPOAYLEHTHl AProcTeprUHa; OUOCHUHTE3 HProCcTepUHA;
yCIIOBHsI 00pa30BaHHUsS 3ProcTepuHa JPOXOKAMH, ITOTYyYCHUE M TPUMEHEHUE
ProcTeprHa).

Tema 3. KapoTtuHoupl.

1. BuocuHTe3 KApOTUHOUIOB.

2. Jlokanu3zanus v QyHKIINH KapOTHUHOUIOB.

3. YcnoBus 006pazoBaHusi KAPOTUHOMIOB MUKPOOPTaHU3MaMHU.

4. ITpoayuieHThl ¥ MPOMBIILIEHHOE MOJy4YeHUE KapOTUHOUIOB.

5. Hcnonp3oBaHue KapOTUHOUAOB B HAPOAHOM XO35HCTBE.

Tema 4. 'ub6epeIMHbBI.
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Tema 5. AnKalonIbI.

Tema 6. AMUHOKHCIIOTHL.

1. bruocuHTE3 rITyTAMHUHOBON KHCIIOTHI.

2. buocunres mu3uHa.

3. Perynsmust 6MocHHTE3a aMUHOKHUCIIOT.

4. TlomyyeHre aMUHOKHUCIOT C MOMOIIbI0 MMMOOWJIM30BAHHBIX KJIETOK H
(hepMEeHTOB.

5. [lonyueHrue ONTHUYECKUMX HM30MEPOB AMHUHOKUCIOT IyTEM MPUMEHEHUs
aIuIa3 MUKpOOPTaHNU3MOB.

Tema 7. Hykneotubl

1. Cuntez ATO.

2. CUHTE3 HUKOTUHAMUITMHYKIICOTHIA.

3. CuHTEe3 HHO3MHOBOW KHUCIIOTHI.

4. Cunre3 ryaHo3unnosmdocdaros.

Tema 8. DepMeHTHI.

1. Ocobennoctu (pepMEHTOB MUKPOOPTaHU3MOB.

2. ®epMeHTH MEKPOOPTAHU3MOB, IIPUMEHSIEMBIC B IIPOM3BOICTBE.

3. llITaMMBI-IPOAYIIEHTHI ¥ KyJIbTUBUPOBAHHUE.

4. Beiienenue u ctabumzanus epMeHTOB.

5. [Ipumenenne pepMEHTOB MUKPOOPTAaHU3MOB.

Tema 9. JIunuael.

1. CocraB u cojepkaHue JUIMHUIOB Y MUKPOOPTAaHU3MOB.

2. [Tpomy1ieHThI JIUTTHIOB.

3. buocunTe3 MUMIIOB.

4. BausiHue yCcloBUN KyJIbTUBUPOBAHUS HA COCTAB JIUITHIOB.

5. Bo3M0XHOCTH TPOMBITIUICHHOTO TTOTYYEHUS JTUITHIOB.

6. [IpakTueckoe MpUMEHEHUE JIUITH]IOB.

Tema 10. [Tonucaxapusl.

1. [Momucaxapuapl TUTOTIA3MBI U MEMOPaHHBIX CTPYKTYP.

2. [Tonucaxapuasl KIIETOYHBIX CTCHOK.

3. BHekiteTouHbIE TTOJIMCaXapHIbL.

4. BUOCUHTE3 MOJIUCaXapHUIOB.

5. YcrmoBuss ~ KyJbTHUBHPOBAaHHUS  MHUKPOOPTAaHM3MOB W OWOCHHTE3
MOJINCAXAPUJIOB.

6. [IpombInIIIEeHHOE MOTyYeHUE MUKPOOHBIX MOJTUCAXapUIOB.

Paznen 3. MWMcnoab3oBanme Opo:KeHMH W JPYrux MNpPoOLECCOB
MeTad0Iu3Ma.

Tema 1. CiupToBO€e OpOKEHHE

1. ®usnonorus JpoxcKel 1 XUMU3M CIIUPTOBOTO OPOKEHUSI.
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2. XapaKTepucTUKa JIPOKKEH, IPUMEHSIEMBIX B IPOMBIIIIEHHOCTH.

3. Ucnonb3oBanue Apoxked B IPOMBIIIICHHOCTH.

4. Tpoxoku — BO30yAUTETH HH(EKIIUN HA TPOU3BOICTBE.

Tema 2. Mono4yHOKHCIIOE OpOKECHHE.

1. OGmias xapakTepucTUKa MOJIOYHOKUCIBIX OaKTepHil.

2. PactipocTpanenuie 1 B3aMMOOTHOILIEHUS C APYTUMH MUKPOOPTaHU3MaMHU.

3. Hcnonp30BaHne MOJIOYHOKUCIBIX OaKTEpUi.

4. MoJIOYHOKHCIIBIE OaKTepHUH — BO30YIUTEIN HH(PEKITUH.

Tema 3. [IponmnoHOBOKHCTIOE OpOKEHHE.

1. O6mias xapakTepucTUKa MPONMHMOHOBOKHUCIBIX OaKTEpUH.

2. [IporinoHOBOKHKCIBIE OakTepuu B TPOU3BOACTBE ChIpa U JPYTUX
MPOTyKTOB MTUTAHUSI.

3. Hpyrue obnactu npuMeHEHUS TPOIMTUOHOBOKHUCIBIX OAKTEPHIA.

Tema 4. AuleTroHO-0yTHUIIOBOE OpOKEHHUE.

1. OcobeHHOCTH anEeTOHO-0yTHIIOBOTO OpOKEHHUSI.

2. [Ipon3BOACTBEHHBIE CPEIBI.

3. [lognepsxanue KyIbTypbl OaKTEpHil U MOATOTOBKA WHOKYJIATA.

4. BpoxeHue.

5. UadunupoBanue B yCIOBUSAX alleTOHO-OYTHUIIOBOTO OPOKEHHUSI.

6. [Ieperonka areToHO-OyTHUIIOBOM OPaKKH.

Tema S. IlomyueHune ykcyca W Jpyrue acmekTbl HCIOJIb30BaHHS
YKCYCHOKHUCJIBIX OaKTEPHil.

1. OGuias XxapakTepuUCTUKA YKCYCHOKUCIBIX OaKTepHil.

2. OkucnuTeNnbHbIe TPaHCPOPMAIIMH OPTAHUYECKUX COCTUHEHH.

3. MukpoOunonornueckue TpanchopManuy npu cuaTe3e ButamuHa C.

4. TTommydyeHne TMOKCHUALIETOHA.

5. [Tosryyenue cmupTOBOIO YKCYyCa.

6. CuHTE3 ImoJIMCcaxapuIoB.

Tema 6. [losryyeHne opraHM4EeCKUX KUCIOT

1. TTomyueHue OpraHuYeCcKUX KUCIOT U3 YTIEBOIOB.

2. [lonyuenue opraHu4ecKux KUCiIoT u3 H-ankaHoB.

Tema 7. Tpanchopmarys OpraHU4eCKUXCOCTUHCHUH.

1. IIpouieccbl MUKPOOHOM XUMUMU.

2. Tpancdopmarius pacTymie KyJIbTypol B IEPUOTUUECKUX yCIOBUSIX.

3. Tpanchopmarus CycieH3usIMHA HEPA3MHOKAIOIIUXCS KIIETOK.

4. Tpancgopmaiu, OCyIeCTBIIEMbIE CIIOPAMH IPUOOB U AKTUHOMHIIETOB.

5. HenpepbiBHBIE METOBI KYJIBTUBUPOBAHUS.

6. Komerabonusm.

7. [lpuMeHeHre MOBPEXKICHHBIX U IE3UHTETPUPOBAHHBIX KIETOK.
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8. MurubupoBaHue onpeaes€HHbIX YYaCTKOB META00INYECKUX MMy TEH.
9. [I[puMeHeHHEe MYTAHTOB C OJIOKHPOBAHHBIM CHHTE30M OMPEICICHHBIX

(bepMeHTOB.

10. KoHcTpyupoBaHue IMITaMMOB C TOBBIIIEHHOH CHOCOOHOCTBIO K

TpaHchopMarum.

11. ®epmeHTHBIE NTpenapaThl © UMMOOMIN30BaHHBIC (PEPMEHTHI.

12. UmmoOmmm3aius KIETOK.

13. ITonuTpanchopmalum.

14. Mukpoopranu3mbl, TpaHCHOPMUPYIOIIUE OPTAHUIECKUE COSAMHEHUS.
15. IIpumeps! TpaHchopMauy OpraHUYECKUX COCTUHEHUN.

Pasnesn 4. IlpousBoacTBa, OCHOBAHHBbIC HA MOJYYEHHMH MHUKPOOHOM

onomMacchl

Tema 1. [lonyyenue 6enka

1. Ucropust UCTIOIB30BaHUSI MUKPOOPTaHU3MOB JIJIsl TOJTyYeHHS OerKa.

2. [lurarenpHas EHHOCTH OEIKOB.

3. be3BpenHOCTh MUKPOOHOM MacChI.

4. TIportecc 1 IPUHIMIIBI KOHTPOJIS BEIPAIIUBAHUS MUKPOOPTaHNU3MOB.

5. OCHOBHBIC BH/IBI CBHIPBS ¥ UCIIOJIB3yEMbIC MUKPOOPTAHU3MBI.

Tema 2. [IlpousBojacTBo BakuuH, OaktepuodaroB © Mpenaparos,

HOPMAJTM3YIOIUX MUKPO(IIOPY UeTOoBEKa

1. BakiuuHel.

2. JleueOHO-TIpODUIIAKTUYECKHE TTperiapaThl 0akTepruodaros.

3. bakrepuanpHbIe IpenapaTsl, HOPMATU3YIOMINE MUKPODIIOpY.

Tema 3. [TonydyeHune a30TPUKCUPYIOIIKX OAKTEPUATBHBIX MPENapaToB

1. CgoiicTBa Ki1yOE€HBKOBBIX OaKTEpHUil.

2. Ponb kiryO€HBKOBBIX OakTepHii B a30THOM OaiaHce MOYBHI.

3. IIpenapaThl KITyOEHBKOBBIX OaKTEPHUI.

4. TlpumeHeHue npernapaToB KI1yOeHbBKOBBIX OAKTEPHIA.

5. [Ipyrue a3oThukcaTopsl.

Tema 4. [loBpexaeHne MUKPOOPTaHM3MaMHU MAaTEPUAJIOB M CIOCOOBI HX

3aIIUTHhI.

1. [Ipu3HaKku NOBPEXKAECHUSI MaTEPUATIOB MUKPOOPTaHU3MaMHU.
2. MUKpOOpraHu3Mbl,  MOBPEXKJAIOIIME  METAUIbI U METOAbl  HX

OOHapyKEeHHUSI.

3. [IpnurHbI OBpEXAECHUS MaTepUAIOB MUKPOOPTaHU3MaMHU.
4. ®dusuko-xumMuueckue (HakTopbl Cpelbl U TOBPEXKICHHE MaTepuaioB

MUKPOOPTraHU3MaMHU.

5. CrocoOmI 3auThl MATEPUATIOB.
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6. Meroabl ompeneneHus: yCTOMYMBOCTA MAaTEpHaNOB K BO3JECUCTBHUIO
MUKPOOPTraHU3MOB.

s nodzomosku K KOMIOKEUYMY HE0OX00UMO UCNONIb306amMb Cledyrouue
UCTNOYHUKU:

1. Anemmna, E.C. KynbTHBUpOBaHHME MHUKPOOPraHM3MOB KaK OCHOBa
OMOTEXHOJIOTUYECKOro Tpoliecca [DNeKTpoHHbIN pecypce]: yueoHoe nocobue/ E.C.
Anemna, E.A. [po3noBa, H.A.PoMaHEeHKO — DJIEKTPOH.TEKCTOBBIE JAaHHBIC. —
OpenOypr: OpenOyprckuii rocyaapctBeHHblii yHuepcutet, 9bC ACB, 2017. —
192 c¢. — Pexum pocryma: http://www.iprbookshop.ru/71282.html. — 3BC
«IPRbooks»

2. buprokoB, B.B. OCHOBbI TPOMBINIJICHHONW OHWOTEXHOJOTHHU: 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
[OnexTponHBI pecypc]: yueOHoe mocodue / O.B. Kpurep, C.A. MBaHoBa. —
Onektpon.nad. — Kemepoo: Keml'VY, 2018. — 99 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/107701.

4. Jlykanun, A.B. WmuxeHepHas OHOTEXHOJOTHUS: OCHOBBI TEXHOJIOTHUU

MUKpPOOHOJIOTUYECKUX TPOU3BOJCTB: YueOHoe mocobue / 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 aIMapaThl
MUKpPOOMOJIOTUYECKUX MPOU3BOJCTB: YuyeOHoe mocooue / A.B Jlykanun. — M.:
HUII NH®PA-M, 2016. — 451 C.:
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527535&theme=FEFU

6. Bopoonesa, JI.U. IlpombinieHHass MHKpPOOHOJIOTHS: ydeOHOe MmocoOue

st By3oB / JI. Y. BopoObeBa. — MockBa: N3n-Bo MOCKOBCKOTO yHUBEPCHUTETA,
1989. — 294 c.http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU
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TecToBBbIe BONPOCHI O KYPCY NPOMBIILIIEHHOH MUKPOOHOJIOTHH H
OMOTEeXHOJIOTUM

TecT K TEME
buorexnosnorus. Kinaccupukanuss 6MOTEXHOJIOTMIECKON MPOAYKIMH
BriOpath npaBuiabHBI TepMUH WM omnpeaeieHue. OTMETUTh yaA00OHBIM
3HAKOM IPaBUJILHBIA OTBET

1 O0mue noHATHSA

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, OMOTEXHOJIOTHSI T0YB, MPOU3BOJCTBO OHOYJ0OpEHUI, KOPMOBOIO
Oesika, OMOJIOTMUECKHX CpPEJICTB 3alllUThl PACTEHUM, IepepaboTka OTXOAOB
CEJIbCKOXO3SIICTBEHHOTO TIPOM3BOJICTBA U JIECHOUM MPOMBIIIIIECHHOCTH;

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

) pa3aen OMOTEXHOJOTHU, B OCHOBE KOTOPOTO JIKUT TMEPEHOC €IUHMII
HACJIEJICTBEHHOCTH (T€HOB) M3 OJIHOIO OpTraHW3Ma B JIPYTrOM, OCYIIECTBISIEMbIN
METOJaMH TEHHOW WHXCHEPHH, C IEIbI0 CO3JaHUS HOBOTO TIPOIYKTA WITH
TIOJTYYCHHS YK€ U3BECTHOTO MPOAYKTA B TIPOMBIIIICHHBIX MacITadax.

AxBapecypcHasionoTexHoJiorus (aquaticresourcebiotechnology) sro:

a) paszzesl OWMOTEXHOJIOTUH, 3aHUMAIOLIUICS pEIIEHUEM HKOJIOTMYECKUX
npo6sieM OMOTEXHOIOTMYECKUMU METOIaMU;

0)paznen  OMOTEXHOJOTMHM, 3aHUMAIOUIMICSA  BOMPOCAMHU  H3Y4YEHUS
THIPOOMOHTOB, BOJHBIX )XMBOTHBIX M PACTCHHUM, W TOJYyYEHHUS U3 HUX IEJICBBIX
MPOIYKTOB;

B) pa3zien OWOTEXHOJIOTHH, B OCHOBE KOTOPOIO JICKHUT MEPEHOC €IUHMIL
HACJIEICTBEHHOCTH (F€HOB) M3 OJHOTO OpraHu3Ma B JPYroil, OCYIIECTBISEMBIH
METOJJaMU TeHHOW HWHXEHEpUH, C LEJIbI0 CO3JaHUs HOBOTO NPOAYKTA WU
MOJTyUEHUS YK€ U3BECTHOTO MPOYKTa B MPOMBIIUIEHHBIX MacIiTadax;

r) pa3aen  OMOTEXHOJOTHH,  3aHUMAIOUIMICS  BOMPOCAMH  TEOPUH,
METOJIOJIOTUM W TPAKTUKH MPUMEHEHHS €€ JOCTH)KCHH B PACTCHHEBOJCTBE W
’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 1mo0era pacTeHUsl ¢ OJHUM WA JABYMS JIHCTOBBIMH
PUMODIUSIMU;

B) KyJbTypa KJIETOK, B KOTOPOW TWPUTOK CBEKEH MUTATEILHONH CpeJIbl
ypaBHOBEIIIEH OTTOKOM COOTBETCTBYIOMIETO 00beMa KyJIbTYPHI;

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

Buoreorexnoaorus (biogeotechnology) sro:

a) pazfgesl  OMOTEXHOJOTMM, 3aHUMAIOLIMICS ~ BONPOCAMU  HU3YUYECHHS
T'UIPOOUOHTOB, BOAHBIX KHUBOTHBIX U PACTCHMIA, M TOJyUYEHHUS U3 HUX LEIEBBIX
IPOAYKTOB;

0)pazznen  OMOTEXHOJIOTMHM,  3aHMMAIOUIMICSA  BONpPOCAMU  TEOPHH,
METOJIOJIOTUM W TPAKTUKH MPUMEHEHHS €€ JOCTH)KCHHH B PacTCeHHEBOJCTBE U
KUBOTHOBO/ICTBE;

B) UCIIOJIb30BAHUE T'E€OXUMHUYECKON JIEATEIbHOCTH MHUKPOOPraHU3MOB B
TOPHOJOOBIBAIOIIEH TPOMBIIITICHHOCTH;

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

Buonornyeckn akruBHble BemecTBa; BAB (biologicallyactivesubstance;
BAS):

a) OpraHusM (Yaille BCero MUKpOOPIaHU3M WM PACTEHUE), UCTIONb3YEMBbIN JUIs
HOJTy4€HUs] OMOJIOTMYECKH aKTUBHOTO BEILIECTBA UITM OMOMACChI;

0)uucras KyJabTypa OJIHOTO BHUIa MHUKPOOPTaHM3MOB (WM BHUPYCOB),
BBIJIEJICHHAS U3 ONPEIEIIEHHOIO NCTOYHHMKA WM MTOJTyYEHHAs! B PE3yJIbTaTe MyTaL|H,
oOnanaromas cnerupudecKuMu (GU3U0I0ro-OMOXUMUYECKIMU IMPU3HAKAMU,

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

r) rpynna  BEHIECTB, HUMEIOIIUX  BBIPAKEHHYIO  (DU3HOJOTHYECKYIO
aKTUBHOCTb.

BuonornuyecknakTuBubienooakuknume;BAJl  (dietary  supplement,
biologically active additive; BAD) sto:

a) opraHu3M (Yaile BCero MUKpOOPraHU3M WIIM PACTEHHUE), HCIIOIb3YEMbIH JIJIs
HOJTy4YeHHUs] OMOJIOTMYeCKH aKTHBHOIO BEILECTBA MIIH OMOMACCHI;
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0)uncrasi KyJbTypa OJIHOTO BHJa MHUKPOOPraHW3MOB (WJIM BHUPYCOB),
BBIJICTICHHAS U3 ONPECIICHHOTO NCTOYHHKA WM TIOJTyYSHHAS B pe3yJIbTaTe MyTaIlHH,
oOmamarorias cenuuaecKumMu (HU3r0I0r0-0MOXUMUIECKUMH TIPU3HAKAMHU;

B) KyJIbTypa MHKpPOOpPraHM3Ma, KOTopasi MpeicTaBisieT coOol  ofauH
OMOJIOTHYECKHM BUJT 0€3 COACpKAHUS IPYTHUX WU THOPUTHBIX (OpM;

') KOMIIO3UITUN OMOJIOTUYECKH aKTHUBHBIX BEIECTB, MPEIHA3HAYCHHBIX IJIs
HETMIOCPEAICTBEHHOTO TMpHeMa C TMHUIIeH WM BBEACHUA B COCTAaB IHUIICBBIX
POAYKTOB.

Buomacca (biomass) sto:

a) MPOAYKT MOJHOCTHIO MIIM YaCTUYHO TOTYYEHHBIN B Mpoliecce nepepadoTKu
OMOMAacCCHI;

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

B) KYJIbTUBUPOBAaHKE OMOJIOTMYECKUX ar€HTOB B TOJIIIE MUTATETLHON CPEIbl;

I') COBMECTHOE KYJbTUBUPOBAHUE KIETOK Invitro, HCIOJIB3yeMOE I HX
TpaHc(hOpMaUK WK CEJIEKLINU.

Buonpenaparsl (biopreparations) sro:

a) KyJbTUBUPOBaHUE OMOJIOrMYECKUX areHTOB B TOJILIE MUTATEIBHON CPE/IBL;

0) IPOAYKT TMOJIHOCTbIO WM YAaCTUYHO TMOJYYEHHBIH B  Ipolecce
nepepadoTK OMOMACCHI;

B) CpeICTBAa OMOJIOTMYECKOTO MPOUCXOXKIEHUS (MUKPOOPTraHU3Mbl, OCIIKH U
1p.), MPUMEHSIEMbIC JJIs [EJICHANPaBICHHOTO BO3ACHCTBHS HA )KMBBIE OPTaHU3MBI
Y OPTaHUYECKUE COCAMHCHNUS,

') COBMECTHOE KYJbTHBHPOBAHMUE KIJIETOK INVILro, mcroibp3yemoe i HX
TpaHcHOpMaIK U CEJIEKLUU.

Buocencopni (biosensor) sto:

a) KyJbTypa KJIETOK, B KOTOPOW MPUTOK CBEXEH MUTATEIBHOU Cpeabl
YPaBHOBEIIIEH OTTOKOM COOTBETCTBYIOIIETO O0BbEMa KYJIbTYPHI;

0) )kuakas cpena, mojiydaemas MpH KyJIbTHBUPOBAHUU PA3IMUHBIX MPO- U
SYKApUOTHUYECKHUX KIETOK INVILtF0 M cojepikalias OCTaTOYHbIC IHTATEIbHBIC
BEIIECTBA U MIPOTYKTHI METa00IM3Ma ITUX KIIETOK;

B) AHAIUTUYECKHUE YCTPONUCTBA, UCIIOJIB3YIOMINE OMOJIOTHIECKHUE MaTEPHUAITBI
JUTSL PacriO3HABAHMS OMPENEIICHHBIX MOJICKYJl M BbIJAIONE HHPOPMAIMIO 00 MX
IIPUCYTCTBUU U KOJIMYECTBE B BUJIE DJIEKTPUUECKOIO CUTHATIA;

I') TUTATeJIbHBIA MaTepuajl B TBEPJAOM WM JKUAKOM (opme, KOTOpBIN
VCIOJIB3YIOT Ul  BBIPAIMBAHUSA KIETOK MHUKPOOPTraHU3MOB, PACTEHUM U
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YJKMBOTHBIX INVItro.

Buorexnosoruveckas nmpoaykuus (biotechnologyproduct) sro:

a) OpraHM3M WJIA  HECKOJIBKO  OpraHW3MOB, JH000€  HEKJIETOYHOE,
OJTHOKJICTOYHOE MJIM MHOTOKJIETOYHOE 00pa30BaHuE, CIIOCOOHBIE K BOCIIPOU3BOJICTBY
WIM TIiepefadye HacleJACTBEHHOTO TIE€HETHYECKOro MaTepuaia, OTJIMYHBIE OT
MIPUPOTHBIX OPTaHU3MOB, TIOJYUYEHHBIEC ¢ IPUMEHEHHEM METOI0B F'eHHOM MH)KEHEPHUH
U CojepIKaIllie TeHHO-MH)XCHEPHBIM MaTepuai, B TOM YHCJe T'eHbI, UX (parMeHThI
WJIM KOMOWHAITUY T'SHOB,;

0) 00BEKThl OMOTEXHOJIOTMYECKHX HCCJICIOBAHMM, BKIIFOYAIOIINE KICTKH
MUKPOOPTAaHU3MOB, KHBOTHBIX, PACTCHHI; BHPYCH; KOMIIOHEHTHI  KIIETOK,
BHEKJIETOUHBIC  TPOJIYKThI, HWMMOOWJIN30BAaHHBIC KIETKM MHKPOOPIaHU3MOB,
JKUBOTHBIX, PACTCHUN, IX KOMIIOHEHTHI M BHEKJIETOUHBIC MTPOTYKTHI;

B) IPOAYKIMSA WM YyCJIyra, IMOJydeHHE KOTOpOH TpeOyeT HCIOJIb30BaHMS
OJIHOM WM 0oJiee OMOTEXHOJOTHMUYECKUX METOJWK, BKIIOYAs MHTEIUICKTyaJIbHbIC
pe3yIbTaTHI (TeXHUYECKHEe  HOYy-Xay), MOJIydYCHHBIE B pe3yJIbTare
OMOTEXHOJIOTHYECKUX UCCIEA0OBAHUM U pa3paboToK;

T') TIOMYJISIUS KJIETOK OMPECIICHHOTO BUIa MUKPOOPTAHU3MOB, PACTCHUIA HITH
’KMBOTHBIX, BBIpAIlleHHas INVItro B IMTaTeIbHOM Cpejie.

Buosnepreruka (bioenergetics) sro:

a) cepa neATETHLHOCTH IO OOECMEUYEHUI0 SHEPTeTUYECKUX MOTPEeOHOCTEH
YelioBeKa, OCHOBAaHHAs Ha TMPHUHIMIAX WIX pecypcax JKUBOM TMPUPOIHI,
HaIpaBlieHHAs HA COXPaHEHHE €CTECTBEHHOTO YHEPTETHUECKOTO U MaTePHAILHOTO
OanmaHca OKpY’Karolel MPUPOTHON CPEIbI.

0) pazznen OMOTEXHOJIOTUH, 3aHUMAIOUIUICA COXPAHEHUEM U YCKOPEHHBIM
BOCIPOM3BOICTBOM JIECHBIX OMOPECYPCOB;

B) COUETAaHUE METOJOB M OOBEKTOB HAHOTEXHOJOTMH, OMOTEXHOJOTMH U
OMOMEIMIIMHBI IJISl PELIEHUS] UHTETPAIbHBIX HAyYHO-TEXHUYECKUX 3a/1ay JaHHBIX
HaIpaBIEHUH C YI€TOM MPUHITUIIOB OMOJIOTHYECKON OE30TMacHOCTH;

I') COBOKYIHBIH Ha0Op SKOHOMHUYECKHX Omepaluil B 00IIecTBE, KOTOPHIH
UCTIONB3YET CKPBITHIA MOTCHIIMAT, 3aJI0KCHHBI B OMOJOTHYECKHX MPOIAYKTaxX U
mporieccax, A U3BICYCHHSI HOBOTO POCTa U COIMATBHBIX TTOCOOUH I TpaXKAaH U
HaIUH.

Betepunapubie npenaparsbl (Veterinarypreparations) sro:

a) O0BEKTbI OMOTEXHOJIOTUYECKUX HCCIICOBAHKMN, BKIIFOYAOIINE KIICTKH
MHKPOOPTaHU3MOB, JKUBOTHBIX, PACTCHHH; BHPYChI; KOMIIOHEHTBI  KJIETOK,
BHEKJICTOYHBIC ~ IPOAYKTH; HMMMOOWIM30BaHHBIE KJICTKH MHKPOOPraHU3MOB,
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’KMBOTHBIX, PACTCHUH, NX KOMIIOHEHTHI 1 BHEKJIETOYHBIE TIPOTyKTHI;

0) opraHu3M  WJIM  HECKOJIBKO  OPraHW3MoOB, JIF00O€  HEKJIETOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOYHOE 00pa3oBaHue, CIOCOOHBIEC K BOCIIPOU3BOJICTBY
WIM Tiepefadye HacJeJCTBEHHOIO TEHETHYECKOTO Marepuana, OTIMYHBIE OT
MPUPOIHBIX OPTAaHU3MOB, TIOJYYECHHBIE C TPUMEHEHUEM METOJIOB TeHHON MHXKCHEPHU
U COJIepKallliie TEHHO-UHKCHEPHBI MaTepuall, B TOM YMCIIC TeHbI, HX (hparMeHTHI
WM KOMOMHAITNH T€HOB;

B) I03UPOBAHHOE JICKAPCTBEHHOE CPEJICTBO JIJISl dKUBOTHBIX B OTPEICICHHOM
JIEKapCTBEHHOH (hopMe, TOTOBOE K MPUMEHEHUIO;

I') aCEeNTHUYECKOE KYJHTUBHUPOBAHKME TIOJHOCTBIO JKMBOTO 3adaTKa OpraHa,
IIEJIOTO OpraHa WK €ro 4acTeld BHE OpraHn3Ma Ha MOAXOMSIIEH MUTAaTeIbHON cpese
INVitro ¢ moyiep)kaHueM YCIIOBUH HOPMATBHOTO (PYHKIIMOHUPOBAHHUSI.

I'enernuyeckasi macnopruszanus (genotyping) sro:

a) COBOKYITHOCTh METOJOB M TEXHOJOTMH CO3JaHusl OHOJIOTMYECKUX
00BEKTOB (OMOMOJIEKY, KIETOK, TKaHEi, OPraHU3MOB) C OIPEACIIEHHBIMU HOBBIMU
CBOMCTBaAMHU IIyTE€M IICJICHANPABICHHOTO BO3JCHCTBUS HA COOTBETCTBYIOIIUE
GbopMBI 3TUX OMOJIOTUYECKUX OOBEKTOB T'€HETUUYECKUMHU U OHMOXUMUYECKUMU
METOJIaMU;

0) nepeHoc uykepoaubix reHoB (JIHK) B penunueHTHBIN T€HOM pacTeHHH ¢
noMoinko agrobacteriumtumefaciens wium a. rhizogenes u ux ti- win ri-miasMus
COOTBETCTBEHHO;

B) TEXHOJIOTHSI BBIpAIIMBAHUSI PACTECHUN O€3 MOYBHI BO BJIAXKHOM BO3/yX€
MIPU IEPUOJANYECKOM ONIPHICKUBAHUU UX KOPHEH MUTATEIbHBIM PACTBOPOM;

') OJIy4YE€HHUE TeHETUYECKU JIETEPMUHUPOBAHHBIX (MHIUBUIYAIbHBIX W/UIU
IPYIIOBBIX)  XapaKTEPUCTUK C  TNOMOILIBIO  MOP(OJOTHYECKHX  W/HWIU
MOJIEKYJISIPHBIX MapKEPOB.

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

1) OOBEKThI OMOTEXHOJIOTMYECKUX HCCACIOBAaHUM, BKIIIOUAIOIINE KIICTKU
MUKPOOPTraHU3MOB, JKUBOTHBIX, PACTEHUM; BUPYChI, KOMIIOHEHTBl  KJIETOK,
BHEKJIETOYHBIC  TPOJYKThI, HWMMOOWIN30BaHHbIE KJIETKM MHUKPOOPTaHU3MOB,
YKABOTHBIX, PACTEHUH, UX KOMIIOHEHTbI U BHEKJIETOUHBIE POLYKTHI;

€) IJUTENIbHO BBIpalMBaeMasi repecajioyHasl KyJbTypa TKaHEH, BO3HUKIINX
nyTeM mnposmdepanuyd KIETOK HM30JIMPOBAHHBIX CETMEHTOB PAa3HBIX OPTaHOB WA
CaMHMX OpraHOB PaCTEHHUI;

K)OPraHU3M WM  HECKOJIbKO  OpraHu3MoB, J000€  HEKJIETOYHOE,
OJIHOKJIETOYHOE  WJIM  MHOTOKJIETOYHOE€  O00pa3oBaHUE,  CIOCOOHBIE K
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BOCIIPOM3BOJICTBY WJIM Iepejavye HacJAeACTBEHHOTO T€HETHYECKOIOo MaTepHalia,
OTJIMYHBIC OT MPHUPOTHBIX OPTraHWU3MOB, TOJYYCHHBIC C MPUMEHEHHEM METOOB
TEHHOW WH)XCHEPHUH M COJEpIKAINe TeHHO-UH)KCHEPHBIM MaTepHall, B TOM YHCIIC
TeHBI, UX (ParMeHTHl WJIK KOMOWHAIINH T€HOB,;

3) aCeNTHYECKOE KYJbTUBHUPOBAHKME IIOJTHOCTHIO JKMBOTO 3ayaTKa OpraHa,
IICJIOTO OpTraHa WJIM €r0 YacTel BHE OpraHM3Ma Ha MOJXOAICH MUTATeILHON cpejie
INVItro ¢ mojyiepKaHueM yCIOBHI HOPMAJIbHOTO (hYHKIIMOHUPOBAHHS.

I'uapo6uonTsl (hydrobiont) sro:

a) IeATEIbHOCTh, CBSI3aHHAsT C pa3BeACHUEM U (WUJM) COJEPIKAHUEM,
BBIpAIIMBaHNEM OOBEKTOB aAKBAKYJIbTYPbI;

0) MUKpOOPTraHU3MbI, PAaCTEHUSI M KUBOTHBIC, MPOKUBAIOIINE B MOPCKUX H
MaTEPUKOBBIX BOJOEMAX;

B) aKBaKyJbTypa (PhIOOBOACTBO), OCYIIECTBISieMass B OTHOIIIEHUM MOPCKHUX
O00BEKTOB aKBaAKYJIBTYPHI;

I') COBOKYITHOCTh MHMKPOOPTaHU3MOB, (PYHKIIMOHAJILHO CBSI3aHHBIX JpPyr C

JPYTOM.

JuarnocTukymsbl (diagnosticum) sto:

a) OCHOBHOM TEpMHH, OINMCHIBAIOUINI HCIOIb30BaHUE OUOJIOTHUYECKUX
CUCTEeM Ji TpaHC(OpMalUu OJHOTO COEIUHEHHS B JPYroe.NpuMEpOM SIBISETCS
nepepaboTKka OpraHUYEeCKMX OTXOJOB MM CTOYHBIX BOJ MHUKPOOpPraHM3Mamu JJis
MOJTyYeHUS] METaHa;

0) MeTONl OmpeseNeHrsT KauecTBa OKPYXKAIOIIeH CPeabl C MCIOIh30BaHUEM
KUBBIX OPTaHU3MOB, OIICHKA CTEMEHH TOKCHYHOCTH BO3ACHCTBUS (PU3NUECKUX,
XUMHYECKUX M OHMOJOTHYECKHX (PAKTOPOB CPEAbl, MOTCHIMAIBLHO OMACHBIX IS
YKUBBIX OPIraHU3MOB JJaHHOW SKOCUCTEMBI;

B) HA0Op pPEaKTHBOB, MATEPUAJIOB U ATATIOHOB CPaBHEHHs, HEOOXOIUMBIX
JUISL IPOBEJICHUST MOJIEKYJISIPHOM TUArHOCTUKHU OMOJIOTUYECKUX 0OBEKTOB;

T) METOA TIOJNIy4€HHs HECKOJBKMX WACHTUYHBIX OpPTraHU3MOB ITyTEM
0ecrnosoro (B TOM YKCII€ BET€TaTUBHOIO) PA3MHOKEHHUS.

Komoukopma (feedcompound) sto:

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

0) MpUPOIHBIE BEIIECTBA WJIM UX CMECH, BBOJIUMBIE B COCTAaB KOMOMKOPMOB,
0eKOBO(aMHU/I0 )-BUTAMUHHO-MUHEPAIbHBIX ~ KOHIIEHTPATOB B HEOOJIBIINX
KOJIMYECTBAX C IMEJIbI0 YyIy4YIIEHUS WX MOTPEOUTEIBCKAX CBOWCTB W/HMIU
COXpaHEHUs KaueCTBa,;
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B) KOMOMKOPMOBasl TPOJIYKILHMS, MPEACTABIAIONIas CO00M OJHOPOIHYIO
CMECh PAa3JIMYHBIX KOPMOBBIX CPEJICTB, MpEJHA3HAUCHHAs Jisl CKapMJIMBaHUs
YKUBOTHBIM KOHKPETHOT'O BUJIa, BO3PACTA U MPOU3BOJACTBEHHOIO HA3HAUCHUS;

') IPOJYKIMs, BhIpabaTbiBaeMasi B COOTBETCTBUU C 3aJaHHBIM PELENTOM U
npeaHa3HaYeHHas JUisi CKapMJIMBAHUS KMBOTHBIM B YUCTOM BHUJIE WJIM B CMECH C
JPYTUMU KOPMOBBIMH CPEICTBAMHU.

Komoukopmosble nooaBku (feedsupplements) sro:

a) MPOAYKT TIOJIHOCTHIO WM YaCTUYHO TIONYYEHHBIM B  TIpolecce
nepepaboTK OMOMaCCHhI;

0) OpUpOIHBIE BEIIECTBA MJIM UX CMECH, BBOJUMBIE B COCTaB KOMOMKOPMOB,
OeKOBO(aMHU/I0 )-BUTAMHUHHO-MUHEPAIbHBIX ~ KOHIICHTPATOB B HEOOJIBIIHNX
KOJIMYECTBaX C ILEIbI0 YIYUYIIEHUS UX IOTPEOUTEIBCKUX CBOWCTB W/WUIU
COXpaHCHHS KaueCTBa;

B) KOMOMKOpMOBas TPOJIYKIMS, TPEJACTABIAOMAs Cco00H OJHOPOJIHYIO
CMECh Pa3INYHBIX KOPMOBBIX CPEACTB, NpPEIHA3HAYCHHAS ISl CKapMIIMBAHUS
YKUBOTHBIM KOHKPETHOTO BHa, BO3pacTa U MIPOU3BOJACTBEHHOTO HA3HAYCHUS,

I') MPOAYKITUS, BeIpabaThiBacMasi B COOTBETCTBHH C 3aJaHHBIM PEIETITOM H
npeaHa3HaYCHHAs I CKapMJIMBaHUS KMBOTHBIM B YHMCTOM BHJE WJIM B CMECH C
JTPYTUMH KOPMOBBIMHU CPEJCTBAMM.

Komoukopmonasi npoxykuus (feedproducts) sro:

a) OPOJAYKT TOJHOCTBIO WJIM 4YaCTUYHO TOJIYYEHHBIH B  MpoIlecce
nepepadoTK OMOMACCHI;

0) IpUpPOIHBIE BEIIECTBA WM UX CMECH, BBOJUMBIE B COCTaB KOMOMKOPMOB,
0eJIKOBO(aMHU/I0 )-BUTAMUHHO-MUHEPATIbHBIX ~ KOHIIEHTPATOB B HEOOJBIINUX
KOJMYECTBAX C IICJIbI0 YIYYIICHUs MX TMOTPEOUTENIbCKUX CBOMCTB W/WIU
COXpaHEHHUS KaueCTBa;

B) KOMOMKOPMOBasl TMPOAYKIIUS, TMPEACTABISIONas Cco00l OJHOPOAHYIO
CMECh pPa3JIMYHbIX KOPMOBBIX CPEICTB, MpeaHAa3HAUCHHAs ISl CKapMJIMBAaHUS
YKUBOTHBIM KOHKPETHOT'O BHJIa, BO3pACTa U MPOU3BOJACTBEHHOIO HA3HAUCHUS;

') IPOJYKIIMs, BhIpaOaTbiBaeMasi B COOTBETCTBUU C 3aJaHHBIM PELENTOM U
npeaHa3HaueHHas U1 CKapMJIMBAHUS >KUBOTHBIM B YHMCTOM BHUJE WM B CMECH C
JIPYTUMU KOPMOBBIMH CPEJICTBAMU.

Kpuobauk (cryobank) sro:

1) KOMIUIEKC ~ 000pymoBaHUsS Il OOecTledeHusT KPUOKOHCEPBAIIHH,
JUIMTEIIbHOTO XPaHEHUs M pean3aluu OMOJIOrMYecKUX OOBEKTOB, a TaKKe IS
KpUOOHOJOTUYECKUX UCCIIEeI0BATEIBCKUX PadOT;

€) HU3KOTEMIIEpaTypHOE XPAHEHUE KUBBIX OHOJOTMYECKUX OOBEKTOB C
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BO3MO)XHOCTBIO ~ BOCCTAHOBJIEHMSI MX  OHOJOrMYEeCKMX  (yHKUMH  1ocie
Pa3MOpPAKUBAHNS,

k) 0asa JaHHBIX HYKJICOTHJIHBIX IOCIEAOBATEIIBHOCTEH TI'E€HOMOB
BHUPYCOB, MUKPOOPTraHW3MOB, PACTEHUH, )KUBOTHBIX, ITHIL], THAPOONMOHTOB;

3) XpaHWJIUIIA,  OOECHEeYMBAIOIIME  KPUOKOHCEPBALMIO,  UINTEIbHOE
XpaHEHUE U peaau3alul0 BUPYCOB, MUKPOOPTraHU3MOB, PACTEHHM, >KUBOTHBIX,
OTUL, THUJIPOOMOHTOB, a TaKXe HEOOXOOUMBIX ISl KpPHUOOMOIOIMYECKUX
UCCIIEIOBATEIBCKUX PadOT.

KpuoxoncepBamus (Cryopreservation) sto:

a) KOMIUIEKC ~ o0opyaoBaHusi Juisi  oOecleueHuss  KpPHUOKOHCEPBALWH,
JUTUTEILHOTO XPAHCHHUS M peau3allii OHMOJOTHYECKUX OOBEKTOB, a TaKXkKe JJIs
KpUOOHOJIOTHYECKUX MCCIIEI0BATEIBCKUX PadoT;

0) HU3KOTEMIIEpAaTypPHOE XPAHCHHE KUBBIX OHOJIOTHYECKHX OOBEKTOB C
BO3MOXXHOCTBIO ~ BOCCTAHOBJICHHSI HMX  OHOJIOTHYECKMX  (YHKIUH  TOCIe
pa3sMopakKHBaHUS;

B) 0a3a NaHHBIX HYKJCOTHIHBIX IOCIIEIOBATEIHLHOCTEH T€HOMOB BHPYCOB,
MHUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX, IITUII, THIPOOHOHTOB;

I') XpaHWJININA,  OOEeCIeUMBAIOIINEe  KPHUOKOHCEPBAIMIO,  JIUTEIBHOE
XpaHEHHE W peau3allii0 BHUPYCOB, MHUKPOOPTaHU3MOB, PAaCTCHHUH, >KMBOTHBIX,
NTULl, TUAPOOMOHTOB, a TaKXke HEOOXOIUMBIX JUISI KPHOOMOJIOTMYECKUX
HCCIIeIOBATEILCKUX PadoT.

JlekapcTBeHHOE cpeacTBO s kuBOTHBIX (Medicineforanimals) sro:

a) MPOAYKT TIOJHOCTHIO WM YAaCTUYHO TIOJYUYEHHBIM B  Ipolecce
nepepadoTK OMOMACCHI;

0) BELIECTBO MJIM CMECh BEIIECTB MPUPOAHOIO, PACTUTENBHOIO, )KUBOTHOTO
WIM CUHTETHYECKOTO NPOUCXOKIEHUs, obnamaromiee(-asi) (papMakoIOrnuecKumM
JICUCTBUEM;

B) o0l11asi Macca KMBOM MaTepUU B 3aJJAHHOM 00bEME;

) BEIIECTBO WJIM CMECh BEIIECTB CHHTETHMYECKOTO WU TMPUPOIHOTO
MIPOUCXOXKJICHUS B BHJIE JICKAPCTBEHHOU (OpMbI (TaOJIETKH, KaICyjbl, paCTBOPHI,
Ma3d WT.I.), TPUMEHSEMBbIe I TPOQUIAKTHUKH, IUATHOCTUKH U JICUCHUS
3a00JIeBaHU.

Jlecnas 6morexnosorusi (woodbiotechnology) sro:

a) pasgen OMOTEXHOJIOTMHM, 3aHMMAIONIMKCA pa3pabOTKOH TeopuH H
NPAaKTUKKA CO3JaHUS MMUIIEBBIX MPOMAYKTOB OOIIET0, JIe4eOHO-MPO(OUIAKTHUECKOTO
U CIIEIUAILHOTO HAa3HAYEHUS;
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0) pazznen OMOTEXHOJIOTUM, 3aHUMAIOUIUNCS COXPAHEHHWEM U YCKOPEHHBIM
BOCITPOM3BOJICTBOM JIECHBIX OMOPECYPCOB;

B) pazfen  OMOTEXHOJOTHMH,  3aHUMAIOIIUICS  BOMPOCAMH  TEOPHH,
METOJI0JIOTUM W TMPAKTUKU MPUMEHEHHUSI €€ JOCTIKEHUN B PACTCHHEBOACTBE U
’KUBOTHOBO/ICTBE;

') MOJICKYJISIpHAsl CEJICKIUS U OMOTEXHOJIOTUSI PA3MHOXKEHHUS PAcCTECHUU U
’KUBOTHBIX, OMOTEXHOJIOTUSI TOYB, MPOU3BOJACTBO OMOYTO0OpEHUN, KOPMOBOTO
Oenka, OHMOJIOTMYECKHX CPEJICTB 3alllUThl pacTEHUM, MepepaboTka OTXOAOB
CEJIbCKOXO3SIICTBEHHOTO IPOU3BOJICTBA U JIECHON MPOMBIIIJIEHHOCTH.

Moaexyasipaas ouorexnoaorus (molecularbiotechnology) sto:

a) MPUMEHEHUE COBPEMEHHON OHOTEXHOJOTUU [JISi  IIPOMBIILIEHHOTO
MPOU3BOJICTBA XUMHUECKUX BEIIECTB M OMOIHEPTUU, UCTIONB3YS )KUBBIE KICTKU U
ux (hepMEeHThI, TPUBOIAIIEE K 0€3yCIOBHO YHCTBHIM MPOIECCaM C MUHUMAJIbHBIM
00pa30BaHUEM OTXOJIOB M UCTOJIb30BAHUEM DHEPTHUH;

0) HampaBiieHHE OMOTEXHOJIOTUH, 3aHUMAIOIIIeeCs] pa3pabOTKON U CO3TaHUEM
CIIOHBIX OHMOMOJIEKYJT C HCITOJIb30BAHUEM METOJIOB TCHHOW WHXKCHEPUU JIJIS
MOCJICTYIONIETO HCIIONB30BAHUS B TEPANMEBTUUYECCKUX WIH TMPOPUIAKTHISCKAX
HENsIX;

B) pazzen OMOTEXHOJOTHUH, B OCHOBE KOTOPOTO JICKHUT IMEPEHOC €IUHUIL
HACJIEICTBEHHOCTU (T€HOB) W3 OJIHOTO OpraHu3Ma B JPYToM, OCYIIECTBIISEMbII
METO/JaMH TEHHOM WHXKEHEPHUH, C LEIbI0 CO3JaHUs HOBOTO TPOJIYKTA WIU
MOJTYYCHUS YK€ U3BECTHOTO MPOAYKTA B IPOMBIIIJICHHBIX MacITadax;

') MOJISKYJISIpHAS CEJICKITUS W OMOTEXHOJIOTHUSI PAa3MHOKEHHUS PACTCHUN U
JKUBOTHBIX, OHMOTEXHOJIOTHSI T0YB, MPOU3BOJCTBO OHOYI0OpEHUI, KOPMOBOIO
Oenka, OWOJIOTMYECKMX CPEJICTB 3allUThl pacTEeHWH, mepepabdoTka OTXOIOB
CEJIbCKOXO3SIICTBEHHOTO TIPOM3BOJICTBA U JIECHOW MPOMBIIIJIEHHOCTH.

Moaekynsipuas amarmoctuka (moleculardiagnostic) sto:

a) BBISIBICHUE MOJICKYJISIPHO-OMOJIOTMYECKUMH  METOJIaMU  TTaTOT€HHOTO
OopraHu3Ma, CHenu(pUUecKoro BeIIeCTBA WM HU3MEHEHHOW HYKJICOTHUIHOU
MOCJIe0BATEILHOCTH, OTBETCTBEHHOTO 3a TO WJIM MHOE 3a00JIeBaHUE.

0) IpUMEHEHWE COBPEMEHHOW OWMOTEXHOJOTUU [JI1  MPOMBIIICHHOTO
MIPOU3BOJICTBA XUMHUECKUX BEIIECTB M OMOIHEPTUH, UCIIOJIBb3Ys )KUBBIC KICTKU U
X (hepMEeHTHI, TIPUBOIAIICE K 0€3YCIOBHO YHCTBIM IPOIECCaM C MUHUMAJIbHBIM
o0pa30BaHUEM OTXOJIOB M HCTIOJIB30BAHNEM DHEPTHUH;

B) HampaBJieHWe OMOTEXHOJIOTHH, 3aHUMAloIeecs pa3padOoTKOM U CO3/IaHuEM
CIIOXHBIX OHMOMOJIEKYJl C HCIIOJIb30BAHUEM METOJOB T€HHOW HWHXKEHEPUU IS
MOCJIEYIOUIEr0 HCIOJIb30BAHUSA B TEPANEBTUUECKUX WM MPO(UIAKTUYECKUX

84



LEsX;
') MOJIEKYJISIpHAsl CEJIEKIUS U OMOTEXHOJIOTHSI PAa3MHOYKEHHUS PACTEHUU U
KUBOTHBIX, OHOTEXHOJOTHs TIOYB, MPOU3BOJACTBO OHOYTO0OpEHHI, KOPMOBOTO
Oeyika, OMOJIOTMYECKHMX CpPEJICTB 3alllUThl PACTEHUM, IepepaboTka OTXOAOB
CEJIBCKOXO3SIMCTBEHHOTO IIPOM3BOJICTBA U JIECHOU MPOMBIIIJIEHHOCTH.

Mouaexyasipuas ceaexkuus (molecularbreeding) sto:

a) MOJICKYJISIpHAsI CEJEKIUS W OMOTEXHOJOTHS PAa3MHOKCHUS PACTCHUU |
JKUBOTHBIX, OMOTEXHOJIOTHSI TIOYB, IPOHM3BOACTBO OHOYIOOpECHHI, KOPMOBOTO
Oenka, OMOJIOTMUECKMX CpPEJCTB 3alllUThl PAcTEHUH, MepepaboTka OTXOIOB
CEIBCKOXO3SICTBEHHOTO TIPOM3BOJICTBA U JISCHOUW MPOMBINIJICHHOCTH;

0) OMOTEXHOJIOTHSI, OCHOBAaHHAs Ha COBPEMEHHBIX METOJIax aHaju3a
T€HOMOB, IO3BOJISIIOIIUX BBISIBIISAT U TMPOBOJUTH CKPUHHUHT TMOTUMOP(U3MOB,
CBSA3aHHBIX C YPOBHEM pa3BUTUS HSKOHOMHUYECKHM 3HAUYUMBIX CEJICKIMOHHBIX
MPU3HAKOB CEJIbCKOXO3AMCTBEHHBIX PACTEHUN M J>KUBOTHBIX, MPOMBIIIJIEHHBIX
MHUKpPOOPTaHU3MOB U THAPOOMOHTOB;

B) COBOKYITHOCTh METOJOB M TEXHOJOTHUH CO3JMaHUS OHOJIOTHYCCKUX
00BEKTOB (OMOMOJIEKY, KIIETOK, TKAHEH, OPraHU3MOB) C OIPEAECICHHBIMU HOBBIMH
CBOMCTBAMU ITyTEM IICJICHANPABICHHOTO BO3JIEUCTBHSI HA COOTBETCTBYIOIIUE
GbopMBI 3THX OHOJIOTHYECKHX OOBEKTOB T'C€HETHUUYCCKUMH WU OHMOXMMHUYCCKHUMU
METO/IaMHU;

r) mojydyeHue INVItr0 HEMmoJOBBIM IMyTeM OPraHW3MOB, TECHETHYCCKH
UJCHTUYHBIX HCXOJTHOMY.

HayuHo-uccienoBarenbckasi aeareabHoctb; HUJI (Scientificresearch)
3TO:

a) aHaM3 OMOJOTHMYECKOW HWH(OpPMALMU C MPUMEHEHHEM HHTEHCHBHBIX
BBIUUCIIUTENIHBIX ~METOJIOB, HAICJICHHBI Ha TOHHUMAaHUE OHOJOTHYECKUX
IPOIIECCOB;

0) ACSATEIBHOCTh, HANpABJICHHAS HA IMOJIyYCHHUE W TNPUMCHEHHE HOBBIX
3HAHWH, B TOM 4Kclie PyHIaMEHTAIbHbIC HAYYHBIC MCCIICIOBAHUS U TPUKIIAIHBIC
HAaYYHBIC UCCIICIOBAHUS;

B) IPUMCHCHHE COBPEMCHHOM OHMOTEXHOJOTMH IS  IPOMBIIIICHHOTO
IPOM3BOJICTBA XMMUYECKUX BEIIECTB M OWMOIPHEPTHH C HCIIOJIE30BAHUEM >KHUBBIX
KIETOK W UX (EPMEHTOB, MPUBOSAIIEE K OE3yCIOBHO YHUCTBIM IMpoOIeccam C
MUHHMAaJIBHBIM 00pa30BaHHEM OTXOOB U HCIIOJIb30BAaHUEM SHEPTHH;

T) IeATENBHOCTh HAyYHOTO XapakTepa, CBs3aHHAs C HAYYHBIM TTOMCKOM,
MIPOBEJICHUEM HCCIIEIOBAHUH, SKCTIEPUMEHTAMH B IEJISAX PACIIUPEHUS HMEIOIITMXCS
¥ TOJy4YeHHs] HOBBIX 3HAHUH, MPOBEPKH HAYYHBIX THUIIOTE3, YCTAHOBICHUS
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3aKOHOMEPHOCTEH, MpPOSBISIOMIMXCS B TMpHpPoJe U B OOIIeCTBE, HAy4YHBIX
0000IIeHHI, HAYyYHOTO 0OOCHOBAHHS MPOEKTOB.

Oo6opynoBanune anaauTudeckoe (analyticalequipment) sro:

a) ammapaThl, HCIONb3yeMble B IIPOIECCE HAYYHO-HUCCIIENOBATEIHLCKOM
JESITETbHOCTH;

0) cucreMbl, MpuOOPHI K MaTepuanbl I NPOBEACHUS aHAIIU30B,
UCCIICIOBAHMM 1 CO3aHMsI HOBBIX BELIECTB U COCAMHEHHUIA;

B) IIEPEYCHb MPUOOPOB U APYTUX TEXHUYECKHX CPEACTB, KOTOPHIC IIOMOTAIOT
IPOBOIUTH aHAIN3BI M UCCIICAOBAHUS B TaDOPATOPHSIX;

I') anmaparhl, UCIIOJIb3yEMbIE B nporiecce IIPOM3BOICTBA
OMOTEXHOJIOTMYCCKON MPOAYKIIUH, MPH ITOM BO3MOXKHO HX NPUMCHCHHE IS
HOJIyYEHHUS HHOU TIPOAYKIIHH.

O0opynoBanune TexHoJorm4eckoe (processingequipment) sro:

a) anmapatbl, HCIOJb3yEMbIE B IPOLIECCE HAYYHO-UCCIEAOBATEIbCKOM
NEeSATEIbHOCTH;

0)cucrembl, MNpuUOOPbl W MaTepHaIbl [JIsl TMPOBEACHUS AHAIINU30B,
VICCJIEIOBAHNUN U CO3[JaHUSI HOBBIX BEILIECTB U COCAMHEHUII;

B) IepeueHb NPUOOPOB U APYTUX TEXHUUECKHUX CPEJICTB, KOTOPbIE TOMOTatOT
IPOBONUTDH aHAIN3BI U UCCIIEAOBAaHUA B 1a00paTOPUsIX;

I') anmnaparsl, UCIIOJIb3yEMBbIE B nporecce IIPOU3BOJCTBA
OMOTEXHOJIOTUYECKOW MPOAYKIHMHU, MPU 3TOM BO3MOXKHO HMX MPUMEHEHHUE IS
MOJIyYeHUS] THOU MPOIYKLIHH.

Oo0opynoBanue TEeXHOJIOTHYEeCKOoe CIeHUATU3MPOBAHHOE
(specializedprocessingequipment) sto:

a) anmapaThl, HCHOJb3yeMble B TIPOILIECCE HAYYHO-HCCIEN0BATEIbCKON
JEATEIIbHOCTH;

0) anmapaThl, HMCHOJIb3yeMble B  TIpoIllecCe€ MPOU3BOJCTBA  TOJBKO
OMOTEXHOJIOTUYECKON MTPOYKIIUH;

B) IEPEUCHb MTPUOOPOB U APYTUX TEXHUUECKUX CPEACTB, KOTOPHIE TOMOTAIOT
MIPOBOJUTH aHAIM3bI U UCCIIEAOBaHUS B 1a00paTOPUsIX;

I) anmnaparsl, UCIIOJIb3YyEMbIE B nporecce IIPOU3BOJCTBA
OMOTEXHOJIOTUYECKONW MPOMYKIIMH, MPU ITOM BO3MOXKHO WX TMPUMEHEHUE IS
MOJTYYEHHUSI THOW HPOYKIIHUH.

Iumesas 6morexnosorus (food biotechnology) sto:

a) paznen  OMOTEXHOJIOTMHM,  3aHMMAIOUIMICS  BONpOCAMU  TEOPUH,
METOJIOJIOTUN W TPAKTUKU MPUMEHEHUsI €€ JOCTIKEHUH B PACTEHHEBOJACTBE U
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’KUBOTHOBO/ICTBE;

0) IUCIMIIMHA, HW3ydYarollas BO3MOXXHOCTH  HCIIOJIb30BAHUSA  YKHBBIX
OpPTraHW3MOB, UX CUCTEM WM MNPOAYKTOB HMX >KU3HEICATEIBHOCTH ISl PEIICHUS
TEXHOJIOTUYECKUX 33J1a4, a TAK)KE€ BO3MOXKHOCTH CO3/IAHUS JKUBBIX OPraHU3MOB C
HEOOXOMMBIMU CBOMCTBAMH METO/I0M T€HHOM MHKEHEPUU;

B) pa3fesl OMOTEXHOJIOTUH, 3aHUMAIOIIMKCA pa3padOTKONH Teopuu M
IPAKTUKU CO3/1aHUs MUILEBBIX MPOIYKTOB OOILEro, JIeYeOHO-IPO(UIAKTHIECKOTO
Y CIIELMAJIbHOIO HA3HAYECHUS;

r') IPUMEHEHHE COBPEMEHHON OWOTEXHOJOTUU JJsi MPOMBIIUICHHOTO
MIPOU3BOJICTBA XUMHUYECKUX BEIIECTB U OMOIHEPTUH, UCIIOJNIb3Ysl )KUBBIE KIETKU U
ux (hepMEeHThI, TPUBOAAIIEE K 0€3yCIOBHO YHCTBIM MPOLECCAM C MUHUMAIbHBIM
0o0pa30BaHUEM OTXO0JI0B U MCIIOJIb30BAHUEM SHEPIUU.

Ipupoxooxpannas 6uorexHosorusi (environmentalbiotechnology) sto:

a) paznen  OMOTEXHOJIOTHMHM,  3aHMMAIONIMICS  BONpPOCAMH  TEOPHUH,
METO/IOJIOTUH W TIPAKTUKH TPUMEHCHUS €€ JTOCTIKCHHH B PAaCTEHHUEBOJICTBE U
YKUBOTHOBOJICTBE;

0) OpUMEHEHUE COBPEMEHHOW OWUOTEXHOJOTUU [IJI1  MPOMBIIIJIEHHOTO
MIPOU3BOJICTBA XUMHUECKUX BEIIECTB M OMOIHEPTUH, UCIIOJIb3YSl )KUBBIC KICTKU U
ux (hepMEeHThI, TPUBOAIIEE K 0€3yCTOBHO YHCTBHIM MPOIECCaM ¢ MUHUMAJIbHBIM
0o0pa30BaHUEM OTXOJIOB M UCTIOJIB30BAHUEM DHEPTHUH;

B) pazzien OWMOTEXHOJOTHH, 3aHUMAIOIIUNCS PEIICHUEM DKOJIOTHYECKUX
npo0JieM OUOTEXHOJIOTHYECKUMHU METOJIaMU;

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

IMporpammHoe odecneuenue (Software) sro:

a) MporpaMMa MM MHOXKECTBO MPOrPaMM, UCIOJB3YEMbBIX JJISl yIIPaBICHHUS
KOMITBIOTEPOM;

0)Bce WJIM 4YacTh NPOrpamm, MPOLEAYp, NMPAaBUJI U COOTBETCTBYIOIIEH
JIOKyMEHTAIMU CUCTEMBI 00pabOTKK MH(DOpMaIUY;

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

I') KOMIIBIOTEPHBIE IPOrpPaAMMBI, IPOLIETyPbI u, BO3MOKHO,
COOTBETCTBYIOILAS JNOKYyMEHTALUs " JTAHHBIE, OTHOCAIIMECS K
(YHKIIMOHUPOBAHUIO KOMITBIOTEPHOM CHCTEMBI.

HpOMblIH.]IeHHaﬂ6HOTeXHO.]IOFI/IﬂI/I3eJIeHaﬂXl/IMI/IH
(industrialbiotechnologyand «greeny chemistry) sro:
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a) IpUMEHEHUE COBPEMEHHOW OMOTEXHOJOTMU [IJI  MPOMBIIUICHHOTO
MIPOU3BOJICTBA XUMHYECKUX BEIIECTB M OMOIHEPTHH, UCIIOJIB3Ysl )KUBBIC KICTKH U
X (DepMEHTHI, IPUBOAIICE K 0€3YCIOBHO YHCTBHIM MPOIECCaM ¢ MUHUMAJIbHBIM
o0pa30BaHUEM OTXOJIOB M MCTIOJIB30BAHUEM DHEPTHUH;

0) Couetanue MeETOJOB W OOBEKTOB HAHOTEXHOJOTHHM, OMOTEXHOJOTHH U
OMOMEIUITMHBI JUISl PEIICHUS MHTETPAJbHBIX HAyYHO-TEXHMUYECKUX 3a/a4 JIAaHHBIX
HaIpaBJICHUH ¢ Y4YeTOM MPHUHITUIIOB OHOJOTMYECKON O0e30MacHOCTH pasjel
OMOTEXHOJIOTUH, 3aHUMAIOITUNCS BOMPOCAMH TEOPHUH, METOIOJOTHUH M MPAKTUKHU
MIPUMEHEHUS €€ JOCTKEHUN B PAaCTCHUEBOICTBE M JKUBOTHOBOJICTRBE;

B) HaNpaBJICHHE OMOTEXHOJIOTMH, 3aHUMAIOIIEeCs pa3padOTKON U CO31aHuEM
CIIOKHBIX OHOMOJIEKYJT C HCITOJIb30BAaHUEM METOJOB TCHHOW WHXKCHEPUU IS
MOCJICAYIOIIETO HKCIOJIb30BaHUS B TEPANEBTUUCCKUX WM MPOGUIAKTHICCKUX
LEJISX;

I') COBOKYITHBI HAOOp SKOHOMHYECKHMX OIlepalnii B OOIIECTBE, KOTOPBIN
HCIIOJB3YET CKPBITHIM MOTCHIIMAJ, 3aJIOKEHHBIH B OMOJIOTHYECKUX MPOIAYKTaX M
Iporieccax, Ui U3BJICUCHHSI HOBOTO POCTA U COITMATIBHBIX TTOCOOWH 1T Tpak/iaH 1
HaIui

depMeHTBI (ENZYMES) 3TO:

a) CJIOKHBIE MOJIEKYJbl Oelika, puOOCOM WJIM MX KOMILJIEKCHI, YCKOPSIOIIIE
XUMHUYECKHE PEAKIINU B )KUBBIX CHCTEMAX;

0) opranu3M  WJIA  HECKOJIBKO  OpraHW3MOB, JIH000O€  HEKJIETOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOUHOE 00pa30BaHKE, CIIOCOOHBIE K BOCIIPOU3BOICTBY
WIA TIepeavye HaCICJACTBEHHOTO TEHETHUYECKOTO MarepHaga, OTJIWYHBIE OT
MIPUPOTHBIX OPTaHU3MOB, TIOJTYYCHHBIC ¢ TPUMEHEHUEM METOJIOB TeHHOW WH)KCHEPHUN
U coJeprKallre TeHHO-UWH)KCHEPHBI MaTepuall, B TOM YHCIIEe TEHBI, NX (PparMeHThI
WJIA KOMOMHALINH T€HOB;

B) OMOJIOTUYECKHE  KaTaau3aTopbl  OCJIKOBOM  MPHUPOJBI,  0OJamarole
CIOCOOHOCTBIO AaKTUBU3UPOBATH PA3IMYHBIC XUMUIECKUE PEAKIINY;

I') BBICOKOMOJICKYJISIPHBIC OpPTaHMYECKUE BEIIECTBA, COCTOSIIHME W3 alb(a-
AMHHOKHCIIOT, COSMHEHHBIX B IIETTOYKY METITHIHOMN CBSI3BIO.

2 buosHepreruka

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

0) ras, mojry4yaeMbIii METaHOBBIM OpOKEHHUEM OMOMAacChl (CMeCh CHyy CO; );

B) BCIICCTBO, IIOJYUYCHHOC HCIMOCPCACTBCHHO MHJIM YCPE3 IIPOMECIKYTOYHLIC
OTallbl U3 6I/IOMaCCBI;
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T') BOJIOPOJI, MPOU3BEACHHBIA U3 OMOMACCHl W/WIIM U3 pa3iaraeMou (ppakiuu
OTXOJIOB, IPETHA3HAYCHHBIN IS UCTIOJIH30BAHUS B KAUeCTBE OMOTOTUIMBA.

Buoras (biogas) sro:

a) BOZIOPO/I, MOJTy4YEHHBIN U3 OMOMACCHI;

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

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

') BOJIOPO/I, NMPOU3BEICHHBIA M3 OMOMAcChl W/WIM W3 paszjiaraeMoil (ppakiyu
OTXOJIOB, NMPEAHA3HAUCHHBIH JIJIs1 UCTIOJIb30BAHMSI B KAUeCTBE OMOTOILTNBA.

Buoanzens (biodiesel) sro:

a) TOTUTUBO, TIOJTYYEHHOE HETTOCPEICTBEHHO WM Yepe3 MPOMEKYTOUHBIE ITaITbI
13 OMOMAcCCHI;

0) TOIUIMBO M3 PACTUTEIILHOTO WM YKUBOTHOTO CHIPbs, W3 TPOAYKTOB
YKU3HEIEATEIIbHOCTA OPTaHU3MOB UJTH OPTraHUYECKUX TTPOMBIIUIEHHBIX OTXO/I0B;

B) OMOTOIUIMBO HAa OCHOBE PACTUTENBHBIX WM XUBOTHBIX JKUPOB (Macen), a
TaKXe MPOIYKTOB MX dTepUPHUKAITAM;

) )KHJIKO€ MOTOpPHOE OHMOTOIUIMBO, TpEJCTaBisItoNIee u3 cedsi CcMech
MOHOAIKWIIBHBIX (UPOB KUPHBIX KUCIOT, OMOIN3ENb MOTY4al0T U3 TPUTIUICPUIOB
(pexxe CBOOOMIHBIX JKUPHBIX KHUCJIOT) peakimen nepearepudukarnmu (3repudukanun)
OJTHOATOMHBIMH CIIUPTaMU (METaHOJ, ATAHOJ U JP.), HCTOUHUKOM TPUTIIHIIEPHIOB
MOTYT CITy>KUTh Pa3JIMYHbIC PACTUTEIHHBIC MacTIa UIH KUBOTHBIC YKHUPBI.

Buoromnauso (biofuels):

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

0) TOTIIMBO W3 PACTUTEIILHOTO WM YKHUBOTHOTO CBIPhS, W3 TIPOAYKTOB
YKU3HEJEATEIIbHOCTH OPraHU3MOB WJIH OPraHUYECKUX MTPOMBIIUIEHHBIX OTXO/IOB;

B) OMOTOIUIMBO HAa OCHOBE PACTHUTENBHBIX WM KUBOTHBIX JKUPOB (Macen), a
TaKKe MPOAYKTOB UX dTepuuKaIuy;

) )KHJIKO€ MOTOpPHOE OHMOTOIUIMBO, TPEJCTaBIsIIoNIee u3 ceds cMech
MOHOAJIKUIIBHBIX 3(UPOB KUPHBIX KUCIIOT, OMOIU3ENb MOIYyYat0T U3 TPUTTUIICPUIOB
(pexxe CBOOOJIHBIX JKUPHBIX KHUCJIOT) PeaKIMen nepesTepuPurau (3TeprupuKariim)
OJIHOATOMHBIMHU CHHpPTaMU (METAHOJ, ATAHOJ W JIp.), ICTOYHUKOM TPULIIMLIEPUIOB
MOTYT CITY>KUTh Pa3JINYHbIE PACTUTEIBHBIC MACIIA UIH dKUBOTHBIE )KHUPBI.

Buoromiuso nepsoro nmokoJsienus (firstgenerationbiofuels) sto:
a) OMOTOIUIMBO, MOTYYEHHOE M3 HEMHUIIEBBIX CETbCKOXO03IHCTBEHHBIX KYJIBTYP
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(parc, pBDKHMK IOCEBHOM), PaCTUTEIbHBIX JIMTHUH- WM IEJUIIOI030COAePKAIINX
OTXOJ0B (OITUJIKH, COJIOMA, ITUIIIEBBIC OTXO/bI);

0) TOIUTMBO W3 PACTHTEIILHOTO WM JKHBOTHOTO CBIPbS, M3 IPOJTYKTOB
KU3HECSTEITEHOCTH OPTraHU3MOB WJIM OPTaHHYECKHUX ITPOMBIIUICHHBIX OTXO/IOB;

B) OMOTOILIMBO, MOJYYCHHOE M3 MHIIEBBIX CEIIbCKOXO3SHCTBEHHBIX KYIbTYP
C BBICOKHM COJIEpP)KaHHEM JKHPOB, Kpaxmaiya, caxapoB (KyKypy3a, CaxapHBbIi
TPOCTHHK, IIIICHHUIIA, IOACOTHCUHHUK);

I) TOILUIMBO, IOJYYEHHOE pa3HbIMH METOJAMH IHPOJIM3a OWOMACCHI, WM
IpyTue TOIUIMBA, OTJAMYHBIE OT OWoMeTraHojda, Owo3TaHONa, OWOmM3EIIs.
[TpousBoasATCA M3 HE NHIICBOTO ChIPhS (OTpaOOTAHHBIC JKUPHI M PACTHTEIIBHBIC
MacJjia, Onomacca JepeBbeB U PACTCHHIA).

BuoTonsmBo BToporo nmokosaeHusi (secondgenerationbiofuels) sro:

a) OMOTOIUIMBO, MOJYYSCHHOE M3 HEMHUIIEBBIX CEIIbCKOXO3SHCTBEHHBIX KYJIBTYP
(paric, pBDKHK TIOCEBHOM), PaCTUTENBHBIX JIMTHUH- WM IIEJUTIOII030COIEPKAITIX
OTXO0/I0B (OIMJIKH, COJIOMA, TTUIIIEBBIC OTXO/IbI);

0) TOTUTMBO M3 PACTUTENHFHOTO WA JKHUBOTHOTO CBIPbS, M3 TMPOJYKTOB
YKU3HEICATEIIEHOCTHA OPTaHN3MOB WJTH OPTaHIMUYECKUX MTPOMBIIUICHHBIX OTXO0B;

B) )KUJKOE€ MOTOPHOE OHOTOIUIMBO, TpPEACTaBIsIONee U3 cebs CcMech
MOHOAJIKMITLHBIX 3()UPOB YKUPHBIX KUCIIOT, OMOAM3EIb IMOTyJaroT U3 TPUTIIHIICPUIOB
(pexxe CBOOOMIHBIX JKUPHBIX KHUCJIOT) peakimen nepearepudukanmu (3repudukaivn)
OJTHOATOMHBIMH CITUPTaMH (METAHOJI, STAHOJ U JIp.), UCTOUHUKOM TPHUTJIMIICPHIOB
MOTYT CITy>KUTh Pa3IMYHbIC PACTUTEIHHBIC MacyIa WA KUBOTHBIC YKUPBI;

I) TOIJIMBO, TMOJYYEHHOE pa3HBIMH METOAaMU TMHPOIN3a OWOMACCHI, WU
JIpyrve TOIUIMBA, OTJIMYHBIE OT OMOMETaHona, OWOd3TaHONa, OMOIU3EINS.
[TpousBoasTCS M3 HE THILNEBOTO CHIPhs (OTPaOOTaHHBIE JKUPHI U PACTUTEIHHBIC
Macia, bmoMacca JepeBbeB 1 pacTCHUM ).

BuoTonsmBo Tperhero nmokosaenus (thirdgenerationbiofuels) sro:

a) OMOTOITUBO, MOJTy4YEeHHOE u3 Oromacchbl MHKPOBOIOPOCIIEH,
HAKAIJIMBAOIINX B ceOe JUIUIBI, HO TPEOYIOIINX Pa3pyIIeHHUs KIETOK BOAOPOCIEH,
3aTeM DKCTPAaKIMW JUMHIOB M WX TpaHchopMamud B OMOAW3ENBHOE TOTUTUBO
(HarrpuMep, myTeM (PepMEHTATUBHOM PEAKIIMU NIepedTePUPUKALIIN);

0) TOIUIMBO, MOJMYYEHHOE W3  BOJAOPOCTEH, TMEPCIEKTUBHOCTh  3TOTrO
HAlpaBJICHUs Pa3BUTHS OMOTOIUTMBHOM OTpAcii CBsi3aHa CO CIELU(UKON cocTaBa
BOZIOPOCIIEH;

B) OMOTOIUINBO, MOJyYEHHOE U3 HEMUIIEBBIX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp
(parc, pbDKMK IOCEBHOM), PAcTUTENbHBIX JIMTHUH- WIN LEUIHOI030COAEpKALIUX
OTXO0/10B (OIWJIKH, COJIOMA, ITUILIEBBIE OTXO/IbI);
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') TOIUIMBO, IIOJYYEHHOE pa3HbIMH METOJaMH IHUPOJIM3a OMOMACChl, HJIH
Jpyrue TOIUIMBA, OTJIMYHbIE OT OuoMeTaHona, OWOdTaHONA, OWOIU3EIs,
TIPOU3BOJIATCS M3 HE TTUIIIEBOTO CHIPhS (0TPaOOTaHHBIC )KUPBI U PACTUTEIHHBIC MacIa,
OoroMacca JIepeBbEB U PACTCHUIA).

Buoromiuso yerBeproro nokoaenusn (fourthgenerationbiofuels) sto:

a) TOIUIMBO, TOJIyYEHHOE W3  BOJIOPOCIEH, TMEepPCHEeKTUBHOCTb  3TOTO
HarpaBJICHUs Pa3BUTHs OUOTOIUIMBHOM OTpaciM CBsi3aHa CO CHelM(HUKONW cocTaBa
BOZIOPOCIIEH;

0) OMOTOIITUBO, MOJTyYEHHOE u3 Onomaccel  MHKPOBOJIOPOCTEH,
HaKaIUIMBAIOLIMX B ce0€ JIUMUAbL, HO TPEOYIOIIUX pa3pyLIEHHsI KJIETOK BOJOPOCIEH,
3aTeM DSKCTPAKLUMU JIMIHWAOB M UX TpaHchopMaluy B OMOAM3ENBHOE TOIUIMBO
(HarrpuMep, myTeM (PepMEHTATUBHOM PEAKIINU TIepeITePUPUKAIIIN);

B) MUKPOOPTaHU3MBbI, IPOU3BOISILUE TOIUIUBO;

r) OMOTOIUIMBO, TMOJYYEHHOE TP TMOMOIIM T'€HHOMOJU(PHUIMPOBAHHBIX
MUKPOBOJOPOCIIEH, CEKPEUUPYIOUMX B CpeAy ajkaHbl (OCHOBHBIE KOMIIOHEHTBI
MOTOPHOTO TOTLJIMBA), IPH 3TOM HE TpeOyeTcs pa3pylIeHUs KIETOK BOJAOPOCICH.

BuosTanou (bioethanol) sto:

a) OOBIYHBIN 3TAHOJ, TIOyYaeMBId B IMPOIECCEe MEPEPadOTKH PACTUTEIHLHOTO
CBIPBS JUISl KCTIOJIL30BAaHMSI B KAYECTBE OMOTOILINBA,

0) onHoatoMublli crupT ¢ dopmynoir C2HS50OH (smmupuueckas ¢opmyma
C2H60), parmmonanehas (opmyma: CH3-CH2-OH, a66pemarypa EtOH, BTOpO#
NPEJICTABUTEIb TOMOJIOTHYECKOTO Psifia OAHOATOMHBIX CITUPTOB, NPU CTaHIAPTHBIX
YCIIOBHSIX JIETYy4asi, TOprovasi, OecIiBeTHAs TIPO3payvHas >KUIKOCTH;

B) 3TaHOJI, MOJIYYaeMblid B MPOLIECCE NEPEePA0OOTKU PACTUTEIBHOTO ChIPbs JUIS
UCIIONIb30BaHMUS B KAUeCTBE OMOTOILINBA;

r) OMOTOIUIMBO, TIOMyYEHHOE TMPH TIOMOIIM TeHHOMOJIU(PHUIIMPOBAHHBIX
MHKPOBOJIOPOCIIEH, CEKPEIMPYIONMX B Cpely alkaHbl (OCHOBHBIC KOMITIOHEHTHI
MOTOPHOTO TOILIMBA), IPH 3TOM HE TPEOYETCs pa3pyIICHHs KIETOK BOAOPOCIICH.

3 buoreorexnoJjiorusi

Buonpenaparsl (0oppba ¢ MeTaHOM B YroybHBIX I1axtax) (biopreparations)
3TO:

a) mpemapaTbl, JEHCTBHE KOTOPHIX HAMNPaBICHO HAa  HCIIOJIb30BAHUE
METaHOKHCIISIONMX OaKTepwid Uil CHIKEHUS] KOHIIEHTpAIlMM METaHa B YTOJBHBIX
TUIACTaX W BHIPAOOTAHHBIX MPOCTPAHCTBAX;

0) mpemnaparbl Ha OCHOBE arua0(QUITLHBIX
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XEMOJIUTOTPOYHBIXMUKPOOPTaHU3MOB, OKHCIISIOIINX 3aKUCHOE KeJe30, IIEMEHTHYIO
Cepy M €€ BOCCTAHOBJICHHBIE COCJIMHEHUS, B TOM YHCJIE MHOKECTBO CYJIb(UIHBIX
MUHEPAJIOB, JIJIs1 U3BJICUEHUSI 0J1arOpOAHBIX METAJUIOB MJIM BBIILIEIAUYMBAHUS [IBETHBIX
METAJJIOB U3 TOPHBIX MOPOJI, Py, MPOAYKTOB MX OOOramieHusi (KOHIIEHTPaToOB) U
OTXOJIOB TOpPHONEpepadaThIBAIOIIECH POMBIIUIEHHOCTH;

B) CPE/ICTBA, TMOJYYEHHbIE METOJOM OHOTEXHOJOTUH  (OMOJIOTMYECKOro
MIPOUCXOXKICHHUSI), TIPeTHA3HAUYECHHBIC JIJIsl TUArHOCTUKU, MPOMUIAKTUKU U JICUCHUS
WHQPEKIMOHHBIX  OOJEe3HEeW JKUBOTHBIX UM JIIOIEH, a TakkKe IMOBBIIICHUS
MPOAYKTUBHOCTH KUBOTHBIX;

) npenapaTbl Ha OCHOBE YIJIEBOJOPOAOKUCIAIONIMX U METAHOOPAa3yIOIINUX
MHUKpPOOPIaHU3MOB HE(PTSHOTO TUIACTa, aKTUBAIMA T€OXMMUYECKOW AeSITeThHOCTH
KOTOPBIX MTPOUCXOJUT IyTeM HarHeTaHWUs OKUCIUTENEeH (B BUIE KUCIOpO/aa BO3IyXa
WIA TIEPEKHCHU BOAOPOAA) U cojeil a3ota u Qochopa B IUIACT IS YBEITUUCHUS
BTOPUYHOM JOOBIYM HE(DTH.

Buonpenaparsl (BeienaunBanre MetauioB) (biopreparations) sro:

1) IpenapaThl, JCHCTBHE KOTOPHIX HANpPaBICHO HAa  HCIIOJIb30BAaHUC
METAHOKUCIIIOMUX OaKTepWid ISl CHYDKEHUS KOHIICHTPAIlMM METaHa B YTOJIBHBIX
TUTaCTaX M BHIPAOOTAHHBIX MPOCTPAHCTBAX;

€) mpenaparbl Ha OCHOBE A I0(pUITbHBIX XEMOJIUTOTPO(PHBIX
MUKPOOPTaHU3MOB, OKUCJISIFOIIUX 3aKHUCHOE JKEJIe30, DJJEMEHTHYI0 cepy U ee
BOCCTAHOBJICHHBIE COCMHEHUS, B TOM YHUCIIE MHOXKECTBO CYJb(UIHBIX MHHEPAJIOB,
JUTS M3BJICYCHUS OJ1arOpOIHBIX METAJUIOB WJIM BBIICIAYMBAHUS IIBETHBIX METAJIJIOB
W3 TOPHBIX TOPOJA, Py, MPOAYKTOB UX oOoraiieHus (KOHIIEHTPATOB) U OTXOJOB
TOpHOTIEpepadaThIBAIOIICH IPOMBIITUICHHOCTH;

)CPEJICTBA, TOJyUYEHHbIE METOJIOM OHOTEXHOJIOTUM  (OMOJIOTUYECKOTO
MIPOUCXOXKICHHS), TIPeIHA3HAYCHHBIC JJISl TUArHOCTUKU, MPO(PUIAKTHKU U JICYCHUS
WHQPEKIIMOHHBIX ~ OOJEe3HEW OJKMBOTHBIX W JIIOAEH, a TakkKe TMOBBIIICHUS
MPOAYKTUBHOCTH KUBOTHBIX;

3) mpenapaThl Ha OCHOBE YIJICBOJOPOAOKUCISIONINX W METAaHOOPA3yHOIINX
MHUKPOOPTaHU3MOB HE()TSHOTO IIIacTa, aKTHBAIMS TCOXUMHUYECKOW NEATCIIEHOCTH
KOTOPBIX MTPOUCXOUT ITyTeM HarHETaHUs OKHCIUTENCH (B BHIE KUCIOPOaa BO3IyXa
WIM TIEPEeKUCH BOJOpOjaa) W coyied azota u (ocdhopa B MIACT AJIs YBEIMUCHUS
BTOPUYHOU JOOBIYN HE(DTH.

Bbuonpenapartsl (o6eccepuBanue yrieit) (biopreparations) sro:

a) mpermaparbl, JEHCTBHE KOTOPHIX  HANpaBJI€HO Ha  KCIOJIb30BAHUE
METAHOKHUC/SIFIOLIMX OaKTEpHid [UISi CHIYKEHHS KOHIIEHTpPAIMH METaHA B YTOJBHBIX
I1acTax M BeIPaOOTaHHBIX MPOCTPAHCTBAX;
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0) mpemnaparbl Ha OCHOBE arua0(QUILHBIX XEMOJUTOTPODHBIX
MHUKPOOPTaHU3MOB, OKHCIISIIOIIMX 3aKUCHOE IKENe30, OJJIEMEHTHYIO cepy U ee
BOCCTAHOBIICHHbBIE COCIMHEHUS, B TOM YHUCIIE MHOXKECTBO CYJIb()UIHBIX MUHEPAJIOB,
JUISL U3BJICUCHUSI OJIArOPOIHBIX METAIJIOB WJIM BBIIIETAYMBAHUS I[BETHBIX METAJJIOB
U3 TOPHBIX TOPOJ, PYI, MPOIYKTOB WX oOorameHus (KOHIIEHTPATOB) W OTXOJIOB
ropHonepepadaThIBaIOIel TPOMBIIUICHHOCTH;

B) CPE/ICTBA, TMOJYYEHHbIE METOJOM OHOTEXHOJOTUH  (OMOJIOrMYECKOro
MIPOUCXOKICHHUSI), TIPeTHA3HAUYCHHBIC JIs1 TUArHOCTUKU, MPO(PUIAKTUKU U JICUCHUS
UHQEKIIMOHHBIX OONe3He KUBOTHBIX U JIIOACH, a Takke TOBBIIICHUS
MPOIYKTUBHOCTH KUBOTHBIX;

) IpernapaThl HAa OCHOBE THOHOBBIX OaKTepuid, CHOCOOHBIX YAAIATH
cepocojieprKalliie COeAMHEHUS U3 yrieil.

Buonpenaparbl (moBbimicHHe HedTeoTnaun mactoB) (biopreparations)
3TO:

a) mpernapaTbl Ha OCHOBE YTJICBOJIOPOJOKUCIIIIONINX W METaHOOPa3yOIINX
MUKPOOPTAaHU3MOB HE(TSHOTO IIIacTa, aKTUBAIMS TEOXUMHUYECKOH IeATEIbHOCTH
KOTOPBIX MTPOUCXOMUT ITyTeM HArHETaHWS OKHCIUTENCH (B BHIE KHUCIOPOaa BO3IyXa
WIM TIEPEKHCHU BOAOPOAA) U cojeil a3ota u (ochopa B TUIACT AJS YBEITUUCHUS
BTOPUYHOMN JOOBIYM HE(DTH.

0) npemnaparbl Ha OCHOBE A I0(PUITEHBIX XEMOJUTOTPOPHBIX
MUKPOOPTAaHU3MOB, OKUCJISIFOIIUX 3aKHUCHOE JKEJIe30, DJJEMEHTHYI0 cepy U ee
BOCCTAHOBJICHHBIE COCIMHEHUS, B TOM YHCIIE MHOXECTBO CYJIb(MUIHBIX MHHEPAJIOB,
JUTS. U3BJICYCHUS OJIarOpOIHBIX METAJUIOB WJIM BBIIICIAYMBAHUS IIBETHBIX METAIIJIOB
U3 TOPHBIX TOPOJA, PYIH, MPOAYKTOB WX oOoramieHusi (KOHIIEHTPATOB) M OTXOOB
TOpHOTIEpepadaThIBAIOIICH IPOMBIITUICHHOCTH;

B) CpPEJICTBa, TIOJYUYEHHBIE METOJIOM OHOTEXHOJOTUH (OMOJOTHYECKOIro
MIPOUCXOKICHHS), TIPETHA3HAYCHHBIC JISl TUATHOCTUKU, MPO(PUIAKTHKU U JICUCHUS
WHQPEKIIMOHHBIX ~ OOJIEe3HEW OJKMBOTHBIX W JIIOACH, a TakkKe IMOBBIIICHUS
MPOAYKTUBHOCTH KUBOTHBIX;

r) mpenapaThl Ha OCHOBE THOHOBBIX OakTepui, CIOCOOHBIX YIAIATh
cepocoieprKaIlfe COeTMHEHUS U3 yTIeH.

4 IlpupoaooxpaHHble OMOTEXHOJIOTUH

Buomonutopunr (biomonitoring) sto:

a) IEePCIIEKTHBHOE HaIpaBJICHHE 9KOJIOTHYECKOTO MOHHUTOPHHTA,
0COOEHHOCTBI0 OMOMOHHUTOPHHTA SIBISIETCS TO, YTO KOHTPOJIMPYIOTCS HE CaMHU II0
cebe moKa3aTeNy KauyecTBa KOMIIOHEHTOB CPEJIbl, a OTKJIMK OMOTHI Ha KAUYECTBO CPE/IbI
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U €0 U3MEHEHUS;

0) MOHUTOpHHTOBEIE ~ HaOmromeHust 3a  coctossHueM OC  0XBaTHIBAIOT
HaOMIO/IEHNS 32 U3MEHEHHUEM HE TOJBbKO a0MOTHUYECKOW COCTaBIIIOIIEH OHochepsl,
HO Y OTBETHOM peakuueil e€ OMOTUYECKOro KOMIIOHEHTA, YTO OIpPENENsIeT [UPOKUN
CHEKTp METOAOB W NPUEMOB HCCICIOBAHUNA, HCIOJNb3YEMbIX NpU MPOBEACHUN
HKOJIOTUYECKOTO MOHUTOPUHTA;

B) MOCTOSIHHBIA KOHTPOJIb, BKITIOYAIOIIUNA KaK METOJIbl OMOMHIUKAIINH, TaK U
OMOTECTUPOBAHMS, 33 COCTOSHUEM SKOCHCTEM M0 OWOJIOTUYECKUM TapamMeTpam
COIJIACHO 3apaHee pa3paboTaHHOW M YE€TKO OCYIIECTBISIEMON MpOrpaMMe MOJEeBbIX U
7a00paTOPHBIX HMCCIEIOBAHUM, MPU KOTOPBIX MPOBOIAUTCSA TAKKE KOIMYECTBEHHOE
M3MEPEHHE MMOKA3aTENEM;

I') CIEXKEHUE 3a PEaKLMEH KUBBIX OPraHW3MOB Ha 3arps3HEHUE OKpY Karoulen
Cpenpl.

Buonpenaparsl (0noaecTpykropsikceHoOnoTHKOB) (biopreparations) sto:

1) IpenapaThbl Ha OCHOBE aIuI0(PUIIbHBIX XEMOJIUTOTPO(PHBIX
MUKPOOPTaHU3MOB, OKHCJSIFOIIMX 3aKUCHOE JKEJIe30, 3JEMEHTHYI0 Cepy U €€
BOCCTAHOBJICHHBIE COCMHEHMUS, B TOM YHCIIE MHOXECTBO CYJIb(MUIHBIX MHHEPAJIOB,
JUIS U3BJICYCHUS OJaropoJIHBIX METAJUIOB WJIM BBIIIEIAYMBAHUS IIBETHBIX METAJIJIOB
U3 TOPHBIX TIOPOJ, PYJ, MPOIYKTOB WX obOoramieHus (KOHIIEHTPATOB) W OTXOOB
ropHOnepepadaThIBAIOIICH IPOMBIIUIEHHOCTH;

€) Cpe/ICTBa, TOJYYEHHBIE METOJIOM OHOTEXHOJOTHUH (OMOJOTHYEeCKOIro
MIPOUCXOKICHHSI), TIPETHA3HAYCHHBIC IS TUATHOCTUKH, MPO(DHUIAKTHKN W JICUCHUS
WHQPEKIIMOHHBIX  OOJIE3HEW OJKMBOTHBIX W JIFOACH, a TakKe TOBBIIICHUS
MPOAYKTUBHOCTH KHUBOTHBIX;

XK)IpenapaTthl Ha OCHOBE THOHOBBIX OakTepui, CIOCOOHBIX YIAISATh
cepocoJieprKalliie COeIMHEHUs U3 yrie;

3) mpenapaThl Ha OCHOBE MHKPOOPTaHU3MOB, CIOCOOHBIX OuoOpasiaraTh
pa3InYHbIE BUIBI KCEHOOMOTUKOB, a TAKKE€ OPTaHUYECKHE OTXOMbI 0 O€30macHbBIX
JUISL OKPYKAKOIIEN Cpeibl KOMITOHEHTOB.

Buopemeanamus (bioremediation) sto:

a) TEXHOJIOTHS yAAJIeHUs IPUMECEl OpraHnYecKor U HEOPraHUYECKOM cepbl
U3 KaMEHHOro yrias W HePTH C T[OMOILIbI0 OakTepuil U TOYBEHHBIX
MHKPOOPIaHU3MOB;

0) KOMIUIEKC METOJIOB OYHCTKA C WCIOJIb30BAHUEM METa0O0INYECKOTO
MOTEeHIMaNIa OMOJIOTMYECKUX O0BEKTOB — PACTEHU, TPUOOB, HACEKOMBIX, UepBEU U
JIPYyTUX OPraHUu3MOB;

B) TEXHOJIOTHS BBIPAIIMBAHUS PAcTeHUIl 03 MOYBHI BO BJIAXXHOM BO3IyX€
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IIPU MIEPUOANYECKOM ONPBICKUBAHUN UX KOPHEW ITUTATEIBHBIM PACTBOPOM.

r') KOMIJIEKC METOJOB OYHCTKHM BOJ, TPYHTOB U arMmochepsl ¢
UCIIOJIb30BAaHUEM META00JINYECKOr0 IOTCHIHMANA OHOJIOITMUECKHX OOBEKTOB —
pacTeHuil, r(pudOB, HACEKOMBIX, YUEPBEH, MUKPOOPIaHU3MOB;

JIMarHoCcTHKYMBbI (KapaHTUHHBIE 00BbeKThI) (diagnosticum) sto:

a) OCHOBHOM TEPMHH, OIMCHIBAIOIIUN HCIIOJIb30BAaHHE OHOJOTHUYSCKUX
CHCTEM JIJISl TPAaHC(OPMAIIUK OJTHOTO COCTUHCHHUS B JPYroe, MPUMEPOM SIBIISCTCS
nepepaboTka OPraHMYECKUX OTXO0B MJIM CTOYHBIX BOJ MHUKPOOPTaHM3MaMH IS
HOJIYYCHHST MCTAHa,

0) METO ompeeIeHHs KauecTBa OKPYIKAroIIel Cpeibl ¢ HMCIIOJb30BaHHEM
KUBBIX OPraHM3MOB, OIICHKA CTENECHH TOKCHUYHOCTH BO3JCUCTBHUS (U3NUYCCKHX,
XUMHUYECKUX U OMOJIOTHYECKUX (DAaKTOPOB CPE/Ibl, MOTCHIMAIBHO OIMACHBIX IS
KUBBIX OPTraHU3MOB JIAHHOW YKOCHUCTEMBI;

B) HA0Op PEaKTUBOB, MATCPUAIIOB M ATAJOHOB CPABHEHHUS, HEOOXOIMMBIX
VIS IPOBEICHUS MOJIEKYJISIPHOM AMArHOCTHKH OHOJOTHUYECKUX 00BEKTOB;

') IMarHOCTHKYMBI, OPHEHTHPOBAHHBIE HA BBIBICHHE ITOTCHIIMAIBHO
OMaCHBIX M KApaHTHMHHBIX OOBEKTOB COTJACHO akTyaidbHOMY Ilepednio
KapaHTUHHBIX OOBEKTOB, YTBEP)KICHHOMY MpPHUKa30M MMHHUCTEPCTBA CEIBCKOTO
xo3sctBa Pocecun.

5 JlecHast OMOTEXHOJIOTHUSA

Be3BupycHbIii mocagounblii Mmatepuad (virustestedstemcuttings) sro:

a) peIKMEe W MCUYC3AMOIIME BB JICCHBIX JPEBECHBIX W TPaBSIHUCTBHIX
pacTeHHMIA, HEOOXOIUMBIC JIJIsI CO3JaHMsI PE3EPBATOB PEAKUX M MCUS3AIOIINX BUIOB
JICCHBIX JPEBECHBIX U TPABSIHUCTHIX PACTCHHIA,

0) KyJIbTypa alUKaJIbHBIX MEPUCTEM;

B) paCTCHHMsI, IIOJIYYCHHBIE TIpU  IOMOIIM  METOJIOB  KJIOHAJILHOTO
MHUKPOPA3MHOXKCHHS,

r) mpenapatbl Ha  OCHOBE  OJHTOMOIATOI'CHHBIX  MHKPOOPraHU3MOB,
SHTOMOG(AroB WM BHUPYCOB, IMPHU3BAHHBIC OIPAHUYMTH YHUCICHHOCTh BPEIHBIX
JECHBIX HACEKOMBIX, 3alllUTUTh pacTeHHs OT OOJe3HEH ©  COXPAHHTH
OMOJIOrHYeCKOe Pa3HOOOPa3He JISCHBIX DKOCHCTEM.

buogornyeckue cpeacrBa 3aIIUThI Jeca
(biologicalforestprotectionproducts) sro:

a) IPOJYKT, COJCPIKAIIUN KUBbIE MHUKPOOPTAaHM3MbI WM 3HTOMO]ArH,
IMPOU3BCIACHHLIC JUISA 3alIUTHI JIECOB oT BPCIAHBIX OpTraHn3MOB B
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OMOTEXHOJIOIMYECKHX JIA00PATOPUsAX U HE MOoJyIeKallie KOMMEepIUaIn3aliu;

0)mpemapaThl Ha  OCHOBE HOHTOMONATOT€HHBIX  MHUKPOOPTaHU3MOB,
SHTOMOGAroB WM BHUPYCOB, MPU3BAHHBIE OTPAHUYUTH UYHUCICHHOCTh BPEIHBIX
JECHBIX HACEKOMBIX, 3alllUTUTh pacTeHHss OT OOJe3HeH U COXPAaHWUTH
Ouonoruveckoe pazHooOpa3ue JIECHBIX IKOCUCTEM;

B) KOMIUIEKC METOJOB OYHMCTKA BOJl, TpPYHTOB H aTMochepbl ¢
UCTIOJIb30BAHUEM METAa00INYECKOr0 NOTEHIIMAa OMOJIOTHUECKUX 0OBEKTOB;

) UCIIOJIb30BAHUE  JKUBBIE  OpraHu3Mbl  (HACEKOMBIX-PHTOMO(Aros,
Napa3suTOB M XHUIIHUKOB) M DHTOMOIIATOT€HHBIE MHKPOOPTaHU3MBI (BHPYCHI,
MUKOIUTa3Mbl,  OaKkTepuu, aKTHHOMHUIIETHl,  MHKPOCKONMYECKHE  TpHUOBbI,
pOCTEUIINnE).

I'eneTnyeckass macnoprusanms (ceprudukanus CeMsH; MPOUCXOKICHUE
npeBecuHbl) (genotyping) sto:

a) OMOXMMHYECKOE TMpeBpalieHUe MPOAYKTOB Pa3IOKEHHUS OPraHMYEeCKUX
OCTaTKOB B TyMyC MNpPH YYaCTUM MHUKPOOPTraHU3MOB, BIArd W KHUCJIOPOJa
aTMoC(epbL;

0) moJlydeHUEe T'eHETUUECKU JIETEPMUHUPOBAHHBIX (MHAUBUIYATBHBIX W/UIN
IPYNIOBBIX)  XapaKTEPUCTHUK  C  TIOMOIIBI0  MOP(OJOTUYECKUX W/ WU
MOJIEKYJISIPHBIX MApKEPOB;

B) TEXHOJIOTHS yAAJICHUS TPUMECEN OpraHnYecKOr U HEOPTraHUYECKOM cephl
U3 KaMEHHOro yriigs W HedpTH C TOMOIIbI0 OakTepuil U MOYBEHHBIX
MHKPOOPTAaHU3MOB;

') TCHETHYeCcKas MacropTUu3anus, oOecreunBaronias npouenypy
cepTUPUKALIUA CEMSIH M METOAMYECKYI0 0a3y HJisi OCYIIECTBIEHUS KOHTPOJIS
3aKOHHOCTH MPOUCXOXKICHUS TPEBECUHBI.

JuardocTukymbl (uTtonaToreHsl jeca) (diagnosticum) sro:

a) Ha0Op PEaKTHUBOB, MAaTEPHUAJIOB M 3TAJIOHOB CPaBHEHHS, HEOOXOIUMBIX
JUIsL ipoBeieHUsT uaeHTuUKauu u quddepeHuanu OUoJIornueckKux 00bEKTOB,
B TOM 4YHCJIC Ha BBIABICHHE Yy HHUX TCHETHYCCKH JIETCPMUHHUPOBAHHBIX
HYKOHOMHYECKH 3HAYNMBIX CEJIEKIIMOHHBIX MPU3HAKOB,;

0) Habop pPEeaKkTHUBOB, MAaTEPUAJIOB U ITAJOHOB CPABHEHUS, HEOOXOIUMBIX
JUISL  TIPOBEACHHS  MOJICKYJIIPHOW  TUArHOCTUKU  BO3OyauTeneit  OoJie3Hei
TUIPOOHOHTOB;

B) HA0Op pPEaKTHBOB, MATEPUAJIOB U HTAIOHOB CPaBHEHHs, HEOOXOIUMBIX
JUJISL TIPOBEJICHUS MOJICKYJISIPHON TUAarHOCTUKHU OMOJIOTHYECKUX 0OBEKTOB;

I') AMarHOCTUKYMbI, OpPHUEHTUPOBAHHBIE Ha BBISIBJIECHHWE BO30yIUTENEH
OoJie3Hel seca.
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MoJiexyJasipHasi UATHOCTHKA ((PUTOCAHUTAPHOE COCTOSHHUE MUTOMHUKOB
u neconacaxacHuii) (moleculardiagnostic) sro:

a) MMarHOCTHKA, HamNpaBJICHHAs Ha MOHHUTOPUHT  (UTOCAHUTAPHOTO
COCTOSIHUS TUTOMHUKOB M JIECOHACAKICHU;

0) TMarHOCTHKa Ha TEHHOM ypOBHE;

B) U3MEPECHHUE JI€30KCUPUOOHYKICHHOBOM KHCJIOTBI (JIHK),
pubonykiennoBoir kuciotel (PHK), OenxkoB wiam apyrux MeTabOJUTOB IS
OOHApY)XCHHsI OMPEACICHHBIX TI'E€HOTUIIOB, MYyTallMid WIA OHOXMMHYECKUX
W3MECHEHHUH, KOTOPHIE MOTYT OBITh CBS3aHBI C OIPEACIICHHBIMU COCTOSTHHSIMU
3I0POBBS WJIN 3a00JICBAaHUSIMH;

r) 00CJIeTI0BaHMsI, TO3BOJIIONINN BBIIBUTh WH(PEKIIUHM, MYTalldd TEHOB,
BBI3BIBAIONIMX IATOJIOTHIO, @ TAKXKE OICHUTh PHUCK Pa3BUTHS HACIEACTBEHHBIX
3a00J1eBaHUM.

HoBrbie ¢dopmbl (JecooOpasytomue MOpoJibl) jJAepeBbeB € 3aJaHHBIMH
npusnakamu (newtreeformwithgivenproperty) sro:

a) GopMbl  JeCOOOpa3yIIMX TMOPOJ JACPEBhEB, HE BCTpEUaloluecs B
CCTECTBEHHBIX YCIOBUSAX OOWTAaHWS W OO0JaMafoIHe OJHUM WM HECKOIbKUMH
OTIIUNYUTEIILHBIMU TTPU3HAKAMU;

0) co3manue OMOTEXHOJIOTMYECKUX (opM  JepeBbeB C  3aJaHHBIMU
MPU3HAKaMU;

B) OMOTEXHOJIOTUH, HANpaBJICHHbIE HA CO3/IaHUE HOBBIX (OPM JIECHBIX
OO/ C 3aJaHHBIMH MTPU3HAKAMU;

T') KJIOHATbHOEMHUKPOPA3MHOKCHUE TCHETHUECKH TICHHBIX (DOPM JIEPEBHEB C
11EJIbI0 OBICTPOTO BHIBEJCHUS HA PHIHOK HOBEHIIIMX CEJICKITMOHHBIX JOCTHKCHUNA U
MOBBINICHUS Ka4eCTBA MOCAT0YHOTO MaTepHaa.

Ouenka ouopazHooGpa3us JecHbIX Hacaxaenui (biodiversityvalue) sro:

a) 00J1aCTh HayKH, MOJYYHBIIAs B TMOCJIEAHHUE ICCATHICTHUS HHTEHCHUBHOE
pa3BUTHE BO BCEM MHUpPE B CBSI3M C TMPU3HAHWEM pOJIM JIECOB Kak Hambosee
3¢ ()eKTUBHON cHUCTEMBbI, CIIOCOOHOM CHEpPKUBaTh HETATUBHBIE IMPOIECCHl B
ounocdepe n o0ecneynTh yCTOUYUBOCTD CPElIbl OOMTAHUS YEIOBEKa;

0) TecTUpOBaHUE OIICHOK OMOpa3HOOOpa3us JIECHBIX HACAXKICHUHN, U3yUCHUE
BO3MOXKHOCTEM HMX NpPUMEHEHHA JUIsl pelieHus 3a7ad MOHHUTOPHHra |
WHBEHTapU3alll1 JECOB;

B) IPOLIECC ~ YCTAHOBJICHHS ~ OHMOJIOTMUYECKOTO  pa3HOOOpa3usi  JIECHBIX
HACaXJACHUI MOCPEICTBOM METOJ0B aHAIN3a UX HYKJIEHMHOBBIX KMCJIOT (F€HOMHOMU
JTHK);

) OlleHKa Ouopa3HOOOpa3usi, KOTOpas CKJIAJbIBA€TCA U3 OILIEHOK €ro
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HKOCUCTEMHOTO, BUIOBOTO U CTPYKTYPHOT'O pa3Hoo0pa3usl.
6 MoJieky/sipHasi OMOTEXHOJIOTUsl

Buonndopmanuonnsiii anaamn3 (bioinformaticanalysis) sto:

a) COBOKYITHOCTh ~METOJOB W  TOJIXOJOB, BKIIOUYAIOMIUX B  ceOs:
MaTeMaTHYECKUE METOJbI KOMITBPIOTEPHOTO aHajin3a B CPABHUTEIBHON T€HOMHKE
(renHomHass OwouHpOpMaTHKA).pa3pabOTKy aIrOpUTMOB H  IporpaMm  JIs
MPEACKa3aHusi TMPOCTPAHCTBEHHONW CTPYKTYphl OHOMOIUMEPOB (CTPYKTypHas
OnonH(oOpMaTUKa);

0) BBISIBIICHHSI OTICIBHBIX TE€HOB W TEHHBIX MOAYJIEH C W3MCHEHHOU
HKCIIPECCUEH, a TaKKe KIACTEPU3aIUIO T€HOB;

B) UCCIICIOBAHUE  CTPATETUH,  COOTBETCTBYIOIIMX  BBIYUCIHUTEIbHBIX
METO/IOJIOTUH, a Takke oOlee yrpaBieHue HMHPOPMALMOHHON CIOKHOCTHU
OMOJIOTUYECKUX CUCTEM;

r') aHAIM3 OWOJIOTHYEeCKOW WH(OpMAIMM C TMPUMEHEHHEM WHTECHCHUBHBIX
BEIYHMCIIUTCIILHBIX ~METOJOB, HAIlCJICHHBI Ha IMOHUMaHWE OWOJOTHYECKHUX
MPOIIECCOB.

Buokosiekumnu (Mukpoopranusmsl; pacterus) (biocollection) sto:

a) XpaHEHUE JKUBBIX OHOJOTHYECKUX OOBEKTOB C  BO3MOKHOCTBIO
BOCCTAHOBJICHHS MX OMOJIOTHUECKUX (PYHKITUI MOCcTie pa3MOpaKUBaHMUS,

0) 0a3a JaHHBIX HYKJIEOTHUIHBIX MOCIEIOBATEIbHOCTEH T€HOMOB BUPYCOB,
MHUKPOOPTaHU3MOB, PACTECHUH, )KUBOTHBIX, IITHII, THIPOOUOHTOB;

B) XpaHUJIUINA, O0ECMEeUYNBAIONINE JUIUTEIbHOE XpaHEHHUE M PpeaTn3allfio
BHUPYCOB, MUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX, IITHI], THAPOOHMOHTOB;

') UICKYCCTBEHHO CO3JIaHHBIE U COXPAHSIEMbIE KOJIJICKLIUHU KMU3HECTTOCOOHBIX
MTaMMOB OakTepuii, TpUOOB, APOAOKEH, MUKPOBOJOPOCIEH, COPTOB PACTEHUH,
MPU3BaHHBIC OOECIEYUTh COXpaHEHUE OMOpa3HOOOpa3usi, B TOM YHCIE TMPHU
MIPOBEJICHUH CKPUHUHTA.

I'en0anku (BUPYChI; MUKPOOPTAaHU3MBI; PACTCHHS; >XUBOTHBIC, IITHIIBL;
rupoounonThl) (genebank):

a) XpaHEHUE JKUBBIX OWOJOTHYECKUX OOBEKTOB C  BO3MOKHOCTBIO
BOCCTAHOBJICHHS X OMOJIOTHUYECKUX (DYHKIIHI MOCTIe pa3MOpaKUBaHMUS,

0) 6a3a NaHHBIX HYKJICOTHUIHBIX IOCJIEIOBATEILHOCTE T€HOMOB BHPYCOB,
MHKPOOPTaHU3MOB, PACTCHUH, )KUBOTHBIX, IITHII, THIPOOHOHTOB;

B) XpaHWJININA, OOECIEUMBAIOIINE JIUTEIBHOE XpPAaHCHHE M PealU3aIlHio
BHUPYCOB, MUKPOOPTaHU3MOB, PACTCHH, )KUBOTHBIX, TITHII, THIPOOHOHTOB;
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I') UICKYCCTBEHHO CO3/IaHHBIE U COXPAHSIEMbIE KOJIJIEKLIUHU )KU3HECTOCOOHBIX
MITAaMMOB OakTepuii, rpuOOB, APOXKKEH, MHUKPOBOJAOPOCIEH, COPTOB PACTECHUH,
NpU3BaHHBIE O0ECIEYUTh COXpaHEHHWE OHOopa3zHoOOpas3us, B TOM UHUCIE MpHU
IIPOBENCHUH CKPHUHHHTIA.

I'eneTnyeckuii CKPUHUHT (MEPCIIEKTUBHBIE IITAMMBI MPOMBIIUICHHBIX
MHKPOOPraHU3MOB, paCTEHUS, )KUBOTHBIC, THAPOOHOHTHI) (geneticscreening) sro:

Metoa, MO3BONSIOMUN WIASHTUPHUIIMPOBATH E€AUHUYHBIA OHOJOTHUUECKUI
O0OBEKT B TEJSIX OOHAPYXEHUS HCKOMOTO CpeAr MHOXKECTBa TOMOOHBIX Ha
OCHOBAHUHU Pa3JIMuUM B UX HYKJIEHHOBBIX KucioTax (renomuoi JJHK).

I'eneTnyeckasi macnoprusanus (B pamxax HMUJI) (genotyping) sro:
['eHeTHUECKass MACMOPTU3AIMA, B TOM YKCJIC BKJIFOYAOIIAs MCIIOIb30BaHUE
METOI0B TIOJJTHOT€HOMHOT'O U METar¢eHOMHOTOCEKBEHHUPOBAHHUSL.

J{MarHoCTHKYMBI (reHOTUNIUPOBaHHE  OUOJIOTMYECKUX  OOBEKTOB)
(diagnosticum) sro:

Habop peakTuBOB, MaTepuagoB U 3TAJIOHOB CPaBHEHUs, HEOOXOAUMBIX JJIs
npoBeneHusl uaeHTUGUKAMK U auddepeHranum 0uoIornyeckux oOBEKTOB, B
TOM YHCIIE Ha BBISBICHHE Y HUX TEHETHYECKH JIETEPMUHHUPOBAHHBIX
HKOHOMUYECKHU 3HAUUMBbIX CEJIEKIIMOHHBIX TPU3HAKOB.

Kpuno6anku (BUPYCH; MHUKPOOPTAHHM3MbI; PACTCHUS; >KMBOTHBIC; TTHIIBI;
rupoouoHThI) (Cryobank) sro:

a) KOMIUIEKC ~ o0opyaoBaHusi Juisi  oOecreueHuss  KpPUOKOHCEpBAaLUH,
JUTUTEIIBHOTO XPaHEHUS M pealn3allii OHMOJIOTHYECKHUX OOBEKTOB, a TaKKe IS
KPHUOOHMOJIOTUYECKUX UCCIIENOBATEIHLCKUX PaboT;

0) HU3KOTEMITepaTypHOE XpAaHEHUE MKUBBIX OHMOJOTHYECKUX OOBEKTOB C
BO3MOXKHOCTBIO ~ BOCCTAHOBJICHHUS HMX  OWOJOTHYECKHUX  (GYHKIMA  TOCTe
pa3sMOpakKuBaHUS;

B) 0a3a JaHHBIX HYKJICOTHIHBIX TOCICIOBATCIBHOCTEH TEHOMOB BHPYCOB,
MHKpPOOPTaHU3MOB, PACTCHUH, )KUBOTHBIX, IITHII, THIPOOHOHTOB;

r) XpaHWJUIIA,  OOECHeUMBAOIINE  KPUOKOHCEPBAIMIO,  JUITHTEIHHOE
XpaHCHHE W pealn3allii0 BUPYCOB, MUKPOOPTaHU3MOB, DPACTCHHM, >KWBOTHBIX,
NTHI, TUAPOOMOHTOB, a TaKXke HEOOXOMUMBIX IS KPHOOMOJIOTHYECCKHUX
HCCIIEIOBATEIHLCKUX PaboT.

Haoopsl pearentos miss HUJL (researchkit) sro:
COBOKYIMHOCTh OPTaHMYECKUX U HEOPraHUYECKHUX BEIECTB M UX PACTBOPOB,
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HCIIOJB3YEMBIX I IIPOBCACHUA OMOXUMHYECKHX peaKHI/Iﬁ B IIPpOHECCC HAYYHO-
HCCJICIOBATEILCKOM ICSITEILHOCTH.

Haquble HCCJICAOBAHUS H OSKCIICPUMEHTAJbHBIC paspaﬁoTlm B
oosactu OmorexnoJiorum  (scientificresearchanddevelopmentinbiotechnology,
R&D) sto:

HCCHCI{OB&HHH u p8.3pa60TKI/I B 00JIaCTH €CTECTBEHHBIX M TEXHUYECKUX
HaYK, COIIPSAKCHHBIX C IIOHATHCM «OMOTEXHOJIOTHS .

IIporpammHoe odecrneueHue (6rouHpopmMaImOHHBII aHaJu3)
(bioinformaticsoftware) sro:

[IporpammMHoOe obOecrieueHre, HampaBiIeHHOE Ha 00pabOTKy, XpaHEHUE U
MpenocTaBiieHue OMOIOTHYeCKOr HH(pOpMAITUH.

depmentsl (succienoanuii) (enzymes for molecular biology research)
3TO:

I'pynma OenKOBBIX KaTaJM3aTOPOB, HCMOJIb3YyEMbIX IMPU IPOBEACHUU
OMOXUMHYECKUX PEaKIUi B HayyHO-UCCIEAOBATEILCKOM mpakTuke. [Ipumepamu
TaKMX KaTaJIu3aTOPOB SBISIIOTCA (PEPMEHTHI BBICOKOW CTEMEHU OYHUCTKU:
MOJINMEPa3bl, JINTa3bl, HyKjIea3bl, pocdaraszsr u ap.

JJist TOATOTOBKM OTBETOB HA TECTOBBIE BOIPOCHI HEOOXOIUMO MPOPadOTATh
PEKOMEHTyeMYI0 OCHOBHYIO U JOTIOJTHUTEIBHYIO IUTEPATypy:

1)TOCT P 57095-2016. BuorexHojoruu. TepMHHBI W OINpPEICICHHS. —
Bren. 01.05.2017, nata noca. usm. 13.07.2017. — M.: Crangaptundopm, 2016. —
16 c.http://docs.cntd.ru/document/1200139551

2)TOCT P 57079-2016 buorexnonoruu. Knaccudukanus
ouorexHonornueckot mnpoxaykuumu. — Bsea. 01.05.2017, para moci. u3M.
13.07.2017. — M.: Cranmaptuadopm, 2016. — 19
c.http://docs.cntd.ru/document/1200139392

3)TOCT P 57078-2016 Ouenka coorBeTcTBHs. OOIME MpaBuia OICHKH

(moaTBEpKAECHUS]) COOTBETCTBUA OOOpPYNOBaHUS, TMPUMEHIEMOro B cdepe
onorexnonorun. — Ben. 01.07.2017, mara mnocin. wm3m. 10.12.2018. — M.:
Cranmgaptuadopm, 2016. — 8 c.http://docs.cntd.ru/document/1200139391
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dns odpopmiienusi pedepara M NOATOTOBKH [IOKJaAa He00X0AMMO
BbIOpAaTh TeMY U3 NPEACTABJICHHOIO NlepeuyHsiTeM pedepaTos:

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. ®epMeHTalMOHHBIE MPOIIECCH] B TPOMBIIIUIEHHOCTH.

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

7. buokaTtanu3z u 6uorpanchopmanus.

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
AKTUBHBIX BEIIECTB.

12. CoBpeMeHHOE COCTOSTHUE U MPOOIEMBbI IPON3BOICTBA AaHTUOMOTHKOB.

13. CoBpemeHHOE COCTOSTHUE U TIPOOJIEMBbI TPOM3BOJICTBA MHCYJIMHA.

14. CoBpemMeHHOE COCTOSTHUE U TIPOOJIEMBI TIOJTyYSHHS TIEKTUHOB.

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

16. IIpo6embl TPoOU3BOACTBA OMOTOTHYECKH AKTUBHBIX MOJICKYJI.

17. Ucnionbp30BaHME  TEHETHYECKOM  WMHXKEHEpUH IS TOJyYeHHUS
MPAKTHYECKH TMOJIE3HBIX MITAMMOB MUKPOOPTaHHU3MOB.

18. OnTumuzanusi ~ OMOTEXHOJIOTMYECKUX  TPOIECCOB  C  MOMOIIBIO
MIPOrPaMMHBIX TIPOAYKTOB.

19. CBepxcuHTe3  MPOAYKTOB  MeTa0oiM3Ma C  HCIOJb30BaHHEM
TeHETUYECKUX METOJIOB.

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

Jlisi paccMOTpeHHMsI TeMbl HEO00XO0AMMO W3JIOKHTh CYTh MPOOJIEMEI,
PacKpBITh TEMY, OMPENETUTHCS C aBTOPCKON MO3UITMEH, B Ka4eCTBE apryMeHTa U
JUTST WJUTFOCTPAITUI BBIIBUTACMBIX TOJOXKCHUN MPUBECTH (PaKTUUCCKUI MaTepHuall.
ABTOpY HEOOXOAMMO TPOSIBUTH YMEHHE TMOCIEAOBATEIBHOIO  H3JI0KEHUS
MaTepuasa mpu OJJHOBPEMEHHOM ero aHanuse. [Ipeanoutenue npu 3ToM OTAaeTcs
TJIaBHBIM (paKTaM, a HE MEJIKUM JIETaJIsIM.

MeToauveckue yka3aHusi AJsi pedepupoBaHMsl Yy4eOHOM M HAY4HOM
JUTEPATypPhI
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PedpepupoBanue yueOHOM W  HAydyHOW JMTEpaTypbl  MpeIIoaraet
yIayOJIeHHOE M3YyYeHHE OTACNBHBIX HAayYHBIX TPYJOB, YTO JOKHO 00ECIEUHTH
BBIPa0OTKY HEOOXOJUMBIX HAaBBIKOB paboOThl Haj kHHUTOH. Bcé€ sTo Oymer
CIOCOOCTBOBAaTh  PACHIMPEHUIO  HAyYHOTO  KPYro3opa, TMOBBIIIEHHI0  UX
TEOPETUUYECKON MOATOTOBKHU, ((OPMUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.

Hns  pedepupoBanus mpejyiaraiorcss ydyeOHble 1MOcoOUs, OTHENbHBIC
MOHOTpadUyYeCcKue HCCIEAOBAHUS M CTAaTbU IO BOMPOCaM, MPETyCMOTPEHHBIM
nporpamMmoit yueOHol nucuuiuiuHel. [Ipu moadope auTepatypsbl 10 BEHIOpaHHOMY
BOIIPOCY HEOOXOAMMO OXBATUTh Ba)KHEWIIME HAIPABICHUS pa3BUTUS JIAHHOU
HayKd Ha coBpeMeHHOM 3Tarne. Oco0oe BHUMaHHUE YACNIATh TEM JUTEPATypPHBIM
UCTOYHHUKAM, KOTOpble (NPSMO WJIM KOCBEHHO) MOTYT OKa3aThb IOMOUIb
CIEUUAIMCTY B €ro MPAKTUYECKOW JesarenbHOCTH. OIHAKO B JaHHBIM pa3aen
BKJIFOUYEHBI TaKke paOOThl M OTJIEIbHBIE UCCIIEIOBAHUS 110 BOIIPOCAM, BBIXOISIIUM
3a MpelneNbl HU3y4aeMOM AUCHUIUIMHBL. Ty JIMUTEPATYPYy PEKOMEHIYETCS
UCIIOJIB30BaTh TPHU KEJIAHUM PACIIUPUTH CBOM 3HAHHMS B KaKOW-TMOO OTpaciu
HayKHU.

Hapsny c¢ nurtepatypoid 1o o0mmM BompocaM Uid  O0ydarouuxcs
npeanojaraercs Jureparypa ¢ ydé€rom npoduis HX TpodecCHOHATBHON
NeSATEeTbHOCTH, IOOBITasi caMoCToATeNbHO. He Bcs mpejuiaraemast iurepaTrypa
paBHO3HAUHA MO COACPKAHUIO U 00BEMY, TOITOMY BO3MOXKEH Pa3IMYHbIN MMOAXO0.
K e¢ m3yueHuto. B omHOM ciiydae 3TO MOXKeT ObITh oOrmiee pedepupoBaHue
HECKOJBKUX JIMTEPATYPHBIX HCTOYHUKOB PA3JIMYHBIX aBTOPOB, TMOCBSIIICHHBIX
PAaCCMOTPEHUIO OJHOTO M TOTO € BOMPOCA, B JAPYroM cCiy4ae — JI€TajJbHOE
u3yyeHue U pedepupoBaHue OAHOW M3 PEKOMEHJIOBAHHBIX pPA0OT WM Jaxe
OTIEIBHBIX €€ pa3lleJJOB B 3aBUCUMOCTH OT CTENEHH CIO0KHOCTHM BOMpOCa
(npobsiematukm). s Toro 4ToObl pEMINTh, KaK MOCTYIUTh B KAJKJIOM KOHKPETHOM
cily4ae, clIieyeT IPOKOHCYJIbTUPOBATHCS C MPENOAaBaTEIeM.

Br160opy KOHKpEeTHOU paboThI it pedepupoBaHus TOJDKHO MPEIIIECTBOBATh
JIETATHhHOE 03HAKOMIICHHE C TePEYHEM BCEl JTUTEPaTyphl, TPUBEACHHON B Y4EeOHOU
nporpamme aucuuiuidHbl. C  BbIOpaHHOW pabOTONl pPEKOMEHIyeTCsl BHayaje
O3HAKOMUTBHCS MYyTEM MPOCMOTpPa MOA3ar0JOBKOB, BBIICJIEHHBIX TEKCTOB, CXEM,
Ta0auIl, OOIMX BBIBOJOB. 3aTeM €& He0OXOJWMO BHUMATEIBHO W BIYMYHUBO
(BHUKasi B MJIEM W METOJIbI aBTOpA) MPOYMTATh, Jejas MOMYyTHO 3aMETKUM Ha
OTJEJIBHOM JIUCTE OyMaru 00 OCHOBHBIX IMOJIOKEHUSIX, Y3JI0BbIX Bompocax. [locie
MPOYTEHUS] CJIeAyeT NPOAyMaTh COJAEpKaHUE CTaTbH WM OTHAEJIbHOW TJIABHI,
naparpada (ecnmu pedb uAET 0 MOHOrpaduu) W KpaTko 3ammcarh. Jl0CIOBHO
CJIelyeT BBIMUCHIBATH JIMIIb CTPOTUE OIpeAesneHus, (HOpPMYIUPOBKU 3aKOHOB.
WNHorna mosie3Ho BKIIOYUTH B 3allUCh OJMH-IIBA MpUMeEpa i WUTrocTpaiuu. B
TOM CJy4yae, €CJIU BCTPETATCA HEMOHSTHbIE MECTa, PEKOMEH]IYETCSl MPOYUTATh
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MOCJIEYIONIEE M3J0KEHHE, TaK KaK OHO MOXKET MOMOYb MOHSTh MpeIbLAyLIui
MaTepuall, ¥ 3aTe€M BEPHYThCS BHOBb K OCMBICICHUIO MTPEABIIYIIETO U3I0KECHHUS.

PesynbraTom paboThl HAJ IUTEPATyPHBIMU UCTOYHUKAMU SBIISIETCS pedepar.

[Ipu moaroroBke pedepata HEOOXOTUMO BBIACIUTh HAWOOJEE BaKHBIE
TEOPETUUYECKHE TOJIOKEHUSI M OOOCHOBAaTh MX CaMOCTOSITENIbHO, OOpaias
BHHUMAaHHE HE TOJbKO PE3YJbTaT, HO U Ha METOAUKY, IPUMEHIEMYIO MTPU U3YUCHUH
npoOiembl. UTeHre HayyHOU JIUTepaTyphl AODKHO OBITh KpUTHUYecKuM. [losTomy
HAJI0 CTPEMHUTHCS HE TOJBKO YCBOMTH OCHOBHOE COJIepKaHHe, HO M CIOC00
JI0Ka3aTEIbCTBA, PACKPHITh OCOOCHHOCTH PA3IUYHBIX TOYEK 3PEHUS MO0 OJTHOMY U
TOMY € BOIIPOCY, OIICHUTh MPAKTUYECKOE M TEOPETUYECKOE 3HAYCHUE
pe3yibTaTtoB pedepupyemoii paboThl. BecbMa sxenaTenbHbIM 371€eMEHTOM pedepara
SBJIIETCSI BBIpAXKEHUE OOYyYalOUUMC COOCTBEHHOTO OTHOIICHHUS K HUIEAM U
BBIBOJIAM aBTOpa, MOJKPEIUIEHHOTO OIPEACICHHBIMU apryMEeHTaMHu (JIMYHBIM
OTIBITOM, BBICKa3bIBAHUSIMH JIPYTUX HCCIIEIOBATENEH U TIp.).

Pedeparer  moHOrpadwmii, IKypHambHBIX CTaTe€d  HCCIIEIOBATEIHCKOIO
XapakTepa HEMPEMEHHO JIOJKHBI COJEpKaTh, KaK YXKE€ YKa3bIBAJIOCh BHIIIIE,
onpeesieHne mpoOJieMbl U KOHKPETHBIX 3aJ]1a4 UCCIIEIOBAHMS, ONTMCAHUE METO/IOB,
MPUMEHEHHBIX aBTOPOM, a TaKKe T€ BBIBOJIbI, K KOTOPHIM OH MPUIIIEN B PE3yIbTaTe
uccienoBanus. I[lpemnaraemass nurepatypa s pedepuUpoOBaHUS TMOCTOSIHHO
OOHOBJISETCH.

Pedepar odbopmisiercst cnemyromuM o6paszom. Bo BBegeHMM HE0OXO0AMMO
OTIPEJICIUTh 3HAUYCHHUE MPOOJIEMbl WM MPOOJIeM, MX COBPEMEHHOE COCTOSHUE,
aKTyaJIbHOCTh (BaXXHOCTh, CBOEBPEMEHHOCTh), HEOOXOJMMOCTh HCCIIECIOBaHUMN
COOTBETCTBYIOIIEN TEMATUKU:

I.Tema: ........oeeent.

2. AKTYAITBHOCTD: ©.evvunnvneeeennnnnnn.

3. HeIB: v

4.3a0aUM: ..ot

B OCHOBHOM 4YacTH M37araercsi TEOPETUUECKUU U MPAKTUYECKUM MaTepual
0a30BOil MH(pOpMALMK U TOCIEIHUX HAYYHBIX JOCTHXKEHH (0030p yueOHOH,
HAy4YHOW JIUTEpaTyphl — 3apyOeKHOW M OTEUECTBEHHOM (CTaThH, AUCCEPTAIlWH,
MoHorpaduu, yueOHUKH, yueOHbIe TOCOOUS)).

B 3akiroueHun mpOMMCHIBAIOTCS BBIBOABI MO 0030py HAYyYHOW JUTEPaTypHI,
perieHue mpooieM Wi BO3MOKHOCTh PEIICHUS TPOOIeM.

st BeITIONTHEHHST pedepaTUBHBIX pabOT HEOOXOIMMO HCIOIB30BATh
CJIEAYIONIYIO0 JIUTEPATYPY:

1) Anemmmna, E.C. KynbTHBHpOBaHHME MHMKPOOPraHM3MOB KaK OCHOBa
OMOTEXHOJOTHYECKOTO Tpoliecca [DNeKTPOHHBIN pecypc]: yuedHoe nmocooue/ E.C.
Anemna, E.A. [po3noBa, H.A.PoMaHEHKO — DJIEKTPOH.TEKCTOBBIE JAHHbBIC. —
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OpenOypr: OpenOyprckuid rocynapcrBeHnbii yausepcurer, Ob6C ACB, 2017. —
192 c¢. — Pexum pocryma: http://www.iprbookshop.ru/71282.html. — 3BC
«IPRbooks»

2) buortexHonorus: [ydeOHOe mocoOWe isi BY30B]: B 8 KH. KH. 6 .

MukpoOHrosoruyeckoe MPOU3BOACTBO OHOJIOTMYECKH AaKTHUBHBIX BEHIECTB U
npenaparoB / B.A. beixos, U.A. KpsuioB, M.H. Manakos [u ap.]; nox pea. H.C.
Eroposa, B.JI. CamymnoBa. — MockBa: Breicmias mkona, 1987. — 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

3) buptokoB, B.B. OcHOBBI TPOMBINUIEHHOW OHOTEXHOJOTHH: Yyd4eOHOE
nocobue / B.B. bupiokos, [pexn. JI. U. I'anuukas]. — M.: KonocC, 2004. — 296 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU

4)T'opnenko, B.A. Hayunble ocHOBbI OuotexHosnoruu. Yacts 1.

HanorexHonoruu B Ouonoruu [DNEKTpOHHBINA pecypc]: ydueObHoe mocobue/ B.A.
['opnenko,H.M. Kyrty3oBa, C.K.IlaTyHuHa. — DIE€KTPOH.TEKCTOBBIE TaHHbIE. — M.:
[Ipomerei, 2013. — 262 C. — Pexxum IoCTymna:

http://www.iprbookshop.ru/24003.html. — 5bC «IPRbooks»
5) Kpurep, O.B. Opranumszanus OHOTEXHOJOTHYCCKUX ITPOU3BOJICTB

[OnexTpoHHBIl pecypc]: yueOHoe mocodue / O.B. Kpurep, C.A. UBanoBa. —
Onexktpon.jadn. — Kemepoo: KemI'V, 2018. — 99 c. — Pexum pgocryna:
https://e.lanbook.com/book/107701.

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

MUKpPOOMOJIOTUYECKUX TIPOU3BOJICTB: YdeObHoe mocoboue / A.B. Jlykanun -
M.:HULl HH®PA-M, 2016. — 304 C. —  Pexum  pgocryma:
http://znanium.com/catalog/product/527386

7) JlykauuH, A.B. HMmxeHepHas OHOTEXHOJOTHS: OCHOBBI TEXHOJOTHH

MUKpPOOMOJIOTUYECKUX TMPOU3BOACTB: yueb.nmocooue / A.B. Jlykanun. — M. :
NHOPA-M, 2017. — 304 C. - Pexum JIOCTYyTIA:
http://znanium.com/catalog/product/768026

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

MUKpPOOMOJIOTUYECKUX TMPOU3BOACTB: yueb.mocodbue / A.B. Jlykanun. — M. :
MH®PA-M, 2018. — 304 C. — Pexum JOCTyma:
http://znanium.com/catalog/product/925281

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

MUKpPOOMOJIOTUYECKUX TMPOU3BOJACTB: yueb.mocodbue / A.B. Jlykanun. — M.:
NHOPA-M, 2018. — 451 C. — Pexum JOCTyTIA:
http://znanium.com/catalog/product/961375

10) Maxmytkua, B.A. OOmas u dapmarieBTHUecKass OHOTEXHOJIOTHS

[OnexkTpoHHBIN pecypc]: yueOHoe mocobue/ cocT.: B. A. Maxmyrtkun, H.U.
TanaeBa. — DnekTpoH.TekcToBbIe naHHbie.— Camapa: PEABU3, 2009. — 118 c. —
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Pexxum moctyna: http://www.iprbookshop.ru/10164.html. — 3BC «IPRbooks»
11) OpexoB, C.H. ®apmaneBTudeckas OHOTEXHOJOTHs. PyKOBOJACTBO K

MPAKTUYECKUM 3aHATHAM: ydeOHOe mocooue [DnekTpoHHbI pecype] / Tlox pen.
B.A. breikoBa, A.B. Karmunckoro. — M.: I'D0TAP, 2013. - 384 c.:
http://www.studmedlib.ru/book/ISBN9785970413036.html

12) OCHOBBI TPOMBIIIJICHHONH OWOTEXHOJIOTUU [DJIEKTPOHHBINA pecypc]:
yueOHoe mnocobue/ K.b. busimieB [u ap.]. — DIEKTPOH.TEKCTOBbIE aHHbBIE. —
Ammvarel:  Hyp-Ilpuat, 2015. - 164 c¢. — Pexum  jgocrtyma:
http://www.iprbookshop.ru/67117.html. — 9bC «IPRbooks».

13) Cazpikun, FO.O. buortexHomnorus: ydeOHOE MmocoOHe Ui CTYICHTOB

BbIcIIMX yueOHbIX 3aBefeHuid / FO.0. Casbikun, C.H. Opexos, .. Yakanesa; noa
pen.  A.B. Katnmuuckoro —  M.: Axanemus, 2014, - 282
c.http://lib.dvfu.ru:8080/lib/item?id=chamo: 785446 &theme=FEFU

14) Cuporkun, A.C. Teoperudeckue OCHOBBI  OHOTEXHOJIOTHUH
[DnekTpoHHBIN pecypc]: yueOHo-meTonuueckoe mnocooue/ A.C. Cupotkus, B.b.

KykoBa. — DnekTpoH.TeKCTOBbIE AaHHbIle. — Ka3zanb: Ka3aHCkuii HalMOHAJIBHBIN
UCCIIEIOBATENbCKUN TeXHOoJMorndeckuil yHuBepcurter, 2010. — 87 c. — Pexum
nocrymna: http://www.iprbookshop.ru/63475.html. — 35C «IPRbooks»
Pe3yibTaThl cCaMOCTOSATENbHONH PadoThl 0OPMIISIOTCS B COOTBETCTBUU C
[Tpouenypoit «TpeboBanus k odhopmiiennio nmucbMeHHbIx padbot» (BH ABDY),

BBITIOJIHAEMBIX OOydarommmucs u ciaymarensimu [IBOY ¢ nenpio ycraHnoBieHus
€IUHBIX TOJIXOJOB K O(QOPMJICHUIO MHCbMEHHBIX pPa0OT, BBIIOJHAEMBIX
oOyvaronmmucss W ciaywarenssMma B JIBOY mno pa3iauyHbIM  HampaBieHUSM
(cnenuanbHOCTSM) U YPOBHSIM MOATOTOBKH.
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MacoopT

q)OHI[a OLHCHOYHbIX CPEACTB

no aucuumiuHe [IpombinuieHHas MUKPOOHOIOTHS U OMOTEXHOJIOTUS

Koa u ¢popmysnupoBka

Jranbl (POPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEeHIIMH
OK-5 3Haer — COBPEMEHHBIE METO/IbI ¥ TEXHOIOTHH (B TOM YHCIIE
CHOCOOHOCTH HCITOJIB30BAaTh I/IH(bOpMaLII/IOHHHG) pa3BUTHIA HOBBIX
COBPEMEHHBIE METOJIbl M HAIPaBIICHUH B IPOMBIIUICHHON OMOTEXHOJIOTHUH;
TEXHOJIOTHH (B TOM YHCIIC —3HAYCHUE u poJib uH(popManuu u
nH(pOpPMAIIOHHBIC) B WH()OPMALIMOHHBIX ~ TEXHOJOTHH B  Pa3BUTHH
npodecCuOHAIbHON COBPEMEHHOTO O0IIecCTBA U  IKOHOMHYECKUX
JIeSITeIIbHOCTU 3HAHUHU, CTIOCOOBI MPUMEHEHHUS HWH(OPMAIIHOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
MIPOMBIIIICHHOM OMOTEXHOJIOTHH;
—IOPAA0K BBOJIA M PEIAaKTUPOBAaHMS WH(OpPMAIUH B
CHCTEME aBTOMAaTH3aIUU
Ymeer — UCII0JIb30BaTh COBPECMCHHBIC METO/IbL u
TEXHOJIOTMH (B TOM YHcjIe WHPOPMAIIMOHHBIE) B
MIPOMBIIIIICHHOW OMOTEXHOJIOTHH;
—[0JIK30BATHCS MPOTPAMMHBIM OO€CIieueHueM ISt
penieHus mpohecCuOHANbHBIX 3a7a4;
—UCIONIB30BaTh CEPBUCHI U HMH(OpPMAIIMOHHBIE
pecypcel ceth HMHTEpHET B IPOMBILLICHHOU
OMOTEXHOJIOTHU
Bnaneer | —coBpeMeHHBIMH METOJIaMH M TEXHOJIOTHSIMU (B TOM
yucie WH(GOPMAIIMOHHBIMU) B MPOMBIIUICHHOM
OHMOTEXHOJIOTHH,
—OCHOBHBIMU METO/IaMHU, CIIOCO0aAMH U CpelICTBaMU
MOJIyYEeHHUS, XpaHEeHMUs, nepepaboTKu
nH(pOpMaNUK; HaBBIKAMU PabOTHI C KOMITBIOTEPOM
KaK CpPeJICTBOM yIpaBieHus nHpopmarmen
OIIK-2 3HaeT —OCHOBHBIC  TOHSATHs, (OPMYIBl W  3aKOHBI
CIIOCOOHOCTL M TOTOBHOCTE €CTECTBEHHOHAYYHBIX JHUCIUATLINH B
HCIIONB30BATE OCHOBHBIE npodecCuoHATBHON JIeITEIIbHOCTH, METOJIbI
3aKOHBI MaTeMaTUYeCKOr0 aHajin3a ©W MOJCITHUPOBAHUS,
©CTECTBEHHOHAYUHbIX TEOPETUYECKOTO i AKCTIEPUMEHTAIBHOTO
JUCIATUIMH B HCCIICOBAHMS,
IpodecCHOHATBHOI —OHUOTEXHOJIIOTUYECKUE AaCIEKThl, HUCIOIb3yeMbIe
JIEATENIbHOCTH, TPUMEHSTh BOMOTCXHOJIOTHH,
METOIBl  MATEMATUUYECKOTO —00BEKTHI OHMOTEXHOJIOT MU u X
aHaJan3a U MOJCIUPOBAHUS, OMOTEXHOJIOTHYECCKUE byHKIUH, TIPUHIIUATIBI

TEOPECTUUCCKOT'O u

KYJIbTUBHUPOBAHHUSI KJIETOK;
—CYIIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETHKH;
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SKCIICPUMCHTAJIbHOTO
HCCICA0BaHUA

—OTaIlbl BBIACIICHHUA LICJICBBIX TPOAYKTOB

VYwmeer

—IPOBOJIUTH IKCICPUMEHTAIBHBIC HCCICOBaHUS U
UCTIBITAHUS TI0 3a/IaHHON METOJIMKE, MOJIb30BaThCS
MaTeMaTHYECKON 00paboTKoi
IKCIIEPUMEHTAILHBIX JAHHBIX

—TI0JIH30BATHCS SI3BIKOM MOJICKYJISIPHOM

OHMOTEXHOJIOTHH,

—BBIOUPATh OMOIOTUYECKHE OOBEKTHI

Baaneer

—METOAaMH W TPHUHIMIIAMUA COBEPIICHCTBOBAHUS
IIPOMBIIIICHHON MHUKPOOHOJIOT U u
OMOTEXHOJIOTHH,

—OCHOBHBIMH ~ 3aKOHAMH  €CTECTBCHHOHAYYHBIX
JUCITUIUIMH B MPOMBIIICHHOW MUKPOOUOJIOTHH U
OMOTEXHOJIOTUH, METOJaMH  MaTEMAaTHYECKOIO
aHaJIM3a W MOJCIIMPOBAHUS, TEOPETUYECCKOTO U
9KCIIEPUMEHTAJILHOTO HCCIICIOBAHUS

OIIK-3

CIOCOOHOCTh MCITIOJIb30BATh
3HaHUS O COBPEMEHHOMU
¢u3nyecKkoil KapTuHE MHpa,
IIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUM  BELIECTBA  JUIS
NOHMMAHHS OKPYXKaroLIEro

MUpa U ABJICHUNA IPUPOABI

3Haer

—KOHIICTIIINM CTPOCHHUSI BEIIIECTRA,
—OCHOBHBIE HaIpaBJICHUS u
po0JIEMaTHKy COBPEMEHHBIX Hpe/ICTaBICHUI
POCCUICKMX M3apyOeKHBIX YUCHBIX O (U3NIECKOM
KapTHHEMHpa W  CTPOEHUM  BeIlecTBa  JUIf
MOHUMAHMSIOKPYXKAIOIIEr0  MHpa ©  SIBICHHN
OPUPOABI

Ymeer

—OTJIMYaTh HAay4YHOE [I0O3HAHUE OTHEHAYYHOIO;
NPUMCHATL 3HAHUA (1)I/ISI/I‘~IGCKI/IX UXUMHNYCCKUX
3aKOHOB I ONMCAaHUSAECTECTBEHHOHAYYHOMN
KapTUHBI MUPA;
—J1aBaThIIPAKTUYECKYIO
COBpEeMEHHOMpHU3nYecKon
OCHOBEOIPECIEHHBIX
CTPOCHHSIBEIIECTBA

OLIEHKY
MHpa Ha
TEOpPHH

KapTHHE
MTOJIOXKEHUAX

Bnaneer

—HaBBIKaAMH aHaJIu3a HpI/IpO}IHBIXSIBJ'IeHI/Iﬁ n
IIPOLIECCOB €  IOMOIUBIONPEACTABIEHUNA O
€CTECTBEHHOHAY4YHOU KapTUHE MUPA;
—CHOCOOHOCTBIO UCIIOJIb30BaTh 3HAHHUS 0
COBpEMEHHOM  (u3Myeckoil  KapTUHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUU BEIIIECTBA I IIOHUMAaHUs
OKpY KaroIllero Mupa u sBJIEHUN TIPUPOJIbI

I1K-9
BJIaJICHUE OCHOBHBIMH
METOJaMH W TIpUEMaMu
MIPOBEICHUS
AKCTIEPUMEHTAIIbHBIX

HUCCIJIENOBAaHNII B  CBOEU

3HaeT

—OCHOBHBIC HaHpaBJ’IeHI/IH paSBI/ITI/IH 6I/IOTeXHOJIOFI/II/I
Y COBPEMEHHBIC JOCTHKEHHS OMOJIOTHUECKUX HAYK
1 OMOMEIUIIMHCKUX TEXHOJIOTHI;

—TpaJdIMOHHBIE  MHUKPOOHBIC  TEXHOJIOTHH U
OCHOBHBIC OTallbl 6HOTCXHOJIOFI/I‘-IGCKI/IX
MIPOIIECCOB;

—CIocoOBl OMOCHHTE3a OCHOBHBIX OHOJIOTHMYECKHU
AKTHBHBIX BEIIECTB;
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npohecCHOHATBLHOM
obnactu

—OCHOBHBIC MCTOABI W HOPHUCMbBI [MPOBCACHUA

IKCIEPUMEHTATBHBIX UCCIICIOBAaHU B
MIPOMBIIIITICHHON MUKPOOHOJIOTHH u
OMOTEXHOJIOTHH

Ymeer —MPUMEHATh  (DYHIAMEHTAIBHBIC TEOPETHUECKUE
3HaHWUS IS PEHICHUS TPAKTHYECKHX  3a/aad
BOOJIaCTH MHUKPOOHOM OMOTEXHOJIOTHHH
MIPOBOHUTH WCCIICIOBAHHUS 1o
COBEPIIICHCTBOBAHHIO OMOTEXHOJIOTHYECKOTO
mpoliecca,
—IMPOBOJIUTH IKCIECPUMEHTAIBHBIC HCCICIOBAHUS B
MIPOMBIIIITICHHON MUKPOOHOJIOTHH u
OMOTEXHOJIOTHH

Bnageer | —cmocobaMu TONydeHUsS TPOAYIEHTOB IOJIE3HBIX

BEILLECTB, U3y4EHUs ux ¢du3zuomnoro-
OMOXMMHYECKUXXAPAKTEPUCTUK
—OCHOBHBIMH METOJAMM U IIPUEMaMU IMPOBEICHUS

IKCIIEPUMEHTAITLHBIX HCCIIENOBAaHUN B
IIPOMBIIIICHHON MHUKPOOHOJIOTUH u
OHMOTEXHOJIOTHH,

—HaBbIKAMHM  IUTAHUPOBAHMS W BBIOJIHCHHUS
IKCIIEPUMEHTAITLHBIX 3a1a4 o
IOy YCHUIOLIEIIEBBIX HPOJIYKTOB, U3YYCHHIO

3aKOHOMEPHOCTEN M YCIOBUH HX OHOCHHTE3a,
ONTUMHU3AIMU OHOTIpoliecca
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KOHTPOJIb JOCTUXEHUSA LEJEN KYPCA

OneHoyHble CpeaCcTBa —

KonTtponupyemslie
HaVMEHOBAHUE
Nen/mt | momynu/ pazmenst / Konb! 1 3Tans! GopMuUpOBaHHs KOMITETSHIIUNA —
TEKYILLUN IIPOMEKYTOYHAS
TEMBbI JUCLUIUINHBI
KOHTPOJIb aTTecrauus
1 Hayunblie ocHoBbl | OK-5 3Haer YO-2 9K3aMEH 110
NMPOMBIILIEHHOM CIHOCOOHOCTH — COBPEMEHHBIE METOAbl M TEXHOJIOTHH (B TOM YHCIIEC BOIIPOCHI BOIIpoCcaM
MHKPOOGHOI0rHH 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 CO6€C€I{OBaHI/IC
MH(OPMALHOHHBIC) B | TEXHOJOIMH B pa3BUTHHM COBPEMEHHOro OO0IIecTBa M
npodeccHoHabHOMI SKOHOMHYECKUX  3HAHWH, CIOCOObI  IpPUMEHEHHUs
ACATCIIBHOCTH MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MIPOMBIIIICHHON OMOTEXHOJIOTHH;
—TOPSAOK BBOJA M pENaKTUpPOBaHHUS HH(OpManuu B
CHUCTEME aBTOMAaTU3aluu
Ymeer I1P-7 9K3aMEH 110
— UCIIOJIb30BaTh COBPEMEHHBIE METObl U TEXHOJIOTHH (B OTIOPHBIN BOIIpOCaM
TOM 4YHClIe HHQOPMAIMOHHBIE) B MPOMBIIUIEHHOMN KOHCIIEKT 1-21
OMOTEXHOJIOTHH; I1P-4 pedepar
—I0JIb30BaThCAd  HPOrpaMMHBIM  oOecredennem s | Y O-3 nokmazn
pelieHus npodeccnoHanbHbIX 3a1a4;
—HCIMOJIb30BaTh CEPBUCHI M MH(POPMAIIMOHHBIE PECYPCHI
ceTd VIHTepHET B MPOMBIIIIEHHOW OMOTEXHOJIOTHH
Bnageer I1P-6 9K3aMeH I10
—COBPEMEHHBIMH METOJaMHU M TEXHOJOTUSMHU (B TOM | IPAKTUYECKUE BOIIpOCaM
qrciae HHPOPMAIIMOHHBIMU) B IPOMBIIIUIEHHON




—OMOTEXHOIOTHH; 3aJlaHus 1-21
—OCHOBHBIMH METOJaMH, CIOCO0aMH U CpEACTBAMH
NOJyYeHHS, XpaHEHHs, TNepepaboTKu HH(POpPMALNH;
HaBbIKAMU pPAa0OTBHI C KOMIBIOTEPOM KaK CpPEICTBOM
yropaBieHus: HHPopMaIei
OIIK-2 3HaeT YO-2 9K3aMEH 110
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 cobecenoBaHue
JUCLUILIUH B TEOPETUYECKOT0 u 3KCIEPUMEHTAIBHOTO
npodeccuoHaTbHON HCCJIEI0BAHMS;
NEeSTeNbHOCTH, TPUMEHSTh | —OMOTEXHOIOTHUECKHE aCIEKTHI, UCIIOJIb3yEMBIE
METO/Ibl MATEMAaTHYECKOTO | BOMOTEXHOJIOTHH;
aHanu3a u —00BEKThl OMOTEXHOJOTUM U UX OHOTEXHOJOTHUYECKHE
MOJICIIUPOBAHUS, (GyHKIMH, TPUHIUIIBI KyJIbTUBUPOBAHUS KIIETOK;
TEOPETUYECKOTO U —CYIIHOCTh METO/IOB MOJICKYJISIPHOU T€HETHKU,
AKCTIIEPUMEHTAIBHOTO —JTarbl BBIJICTICHUS IEJIEBBIX TPOITyYKTOB
HACCIEOBAHUS Ywmeer I1P-7 JK3aMeEH 110
—OpPOBOJUTH AKCIEPUMEHTAIbHBIE HCCICAOBAHUS U OTOPHBII BOIIpOCaM
UCIIBITAaHUSl 10 33J]aHHOM METOAMKE, IMO0JIb30BaThCA KOHCTIEKT 1-21
MaTeMaTHuecKkol o0paboTkoll skcnepuMeHTanbHbIX | [1P-4 pedepar
JTaHHBIX; VYO-3 noxkinan
—TI0JIb30BAThCS S3BIKOM MOJIEKYIISIPHOU OMOTEXHOJIOTHH;
—BBIOMpATh OMOJIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 9K3aMEH 10
—METOJIaMH U MPUHLUIIAMHA COBEPIICHCTBOBAHUS MPaKTUYECKHE BOIIpOCaM
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MIPOMBIIIJICHHOW MUKPOOUOJIOTUN ¥ OMOTEXHOJIOTHH; 3a/1aHus 1-21
—OCHOBHBIMU 3aKOHaMU €CTECTBEHHOHAYYHBIX
JUCLUIUINH B IPOMBIIIJIEHHOW MHUKpPOOHOJIOTUH U
OMOTEXHOJIOTUH, METOAAMU MAaTEeMaTU4YECKOTo aHajlu3a
u MO/JICJINPOBAHMS, TEOPETUYECKOT O u
HKCIEPUMEHTATBHOTO UCCIIE0BAHUS
OIIK-3 3HaeT YO-2 9K3aMeH 110
CIIOCOOHOCTh —KOHIIETIIUY CTPOEHUS BEILECTBA; BOIPOCHI BOIIpOCaM
HCIOJIb30BaTh 3HAHUS O —OCHOBHBIE HaIpaBJICHUS u npoOJIeMaTuKy |  KOJUIOKBHyMa 1-21
COBPEMEHHOW ()U3NYECKON | COBPEMEHHBIX  MPEICTABICHUH  POCCHMCKHX U I1P-1 vVO-1
KapTHHE MHpa, 3apyOeKHBIX YYEHBIX O (PU3MYECKOM KapTUHE MUpa U TeCT cobecesioBaHuE
IIPOCTPAHCTBEHHO- CTPOEHUM BEIIECTBA JUIsl NOHMMAaHUS OKPYXKaOLIETOo
BPEMEHHBIX MUpa U ABJICHUNA TPUPOIbI
3aKOHOMEPHOCTSIX, Ywmeer I1P-7 JK3aM€EH 110
CTPOEHHH BEILEeCTBA JJIs —OTJIMYaTh HAy4yHOE TO3HaHME OT HEHAy4YHOro; OTIOPHBII BOIIpOCaM
MMOHUMaHUS MPUMEHATh 3HAHUS (PU3NYECKHMX U XUMHYECKHX KOHCIIEKT 1-21
OKPY2KaroIlero MUpa u 3aKOHOB JUIsl ONKCAHUSl €CTECTBEHHOHAayuHOU kapTtunbl | [IP-4 pedepar
SIBJICHUH TIPUPOJIBI MUDA; YO-3 noknan
—laBaTb  NPAKTHUYECKYKD  OLEHKY  COBPEMEHHOMU
¢u3nueckoil KapTMHE MHpa Ha OCHOBE ONpPE/IETICHHBIX
II0JIO’KEHUSAX TEOPUH CTPOEHUS BEIIECTBA
Brnaneer [1P-6 JK3aMEH IO
—HaBBIKAMM aHaJIM3a MPUPOIHBIX SBJICHUM M MPOIECCOB | MPaKTUYECKUE BOIIpOCamM
C IIOMOIIBIO IPEACTABICHUM O €CTECTBEHHOHAY4YHOU 3a/1aHUs 1-21

KapTHHE MHpA;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU
¢usmueckoii  KapTHUHE

MHpa, IPOCTPAHCTBEHHO-

BPCMCHHLIX 3aKOHOMCPHOCTX, CTPOCHUU BCIICCTBA
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JUIsl TIOHUMAaHUS OKPY’KarOIIEro MUpa U sSIBJICHUU

MIPUPOJIBI
I1K-9 3HaeT YO-2 9K3aMeEH 10
BJIa/ICHUE OCHOBHBIMHU —OCHOBHBIC HAINpaBJICHUS Pa3BUTUS OUOTEXHOJIOTUU H BOIPOCHI BOIIpOCaM
METOJIaMU U pueMaMu COBPEMEHHBIE JIOCTHKEHHS OWOIIOTHUYECKUX HAyK M | KOJIOKBHyMa 1-21
MIPOBEACHUS OMOMETUIIMHCKUX TEXHOJIOIUH; I1P-1 VO-1
AKCIIEPUMEHTAITLHBIX —TpaJUIIMOHHbIE MUKPOOHBIE TEXHOJOTUU U OCHOBHBIC TeCT cobeceoBaHue
HCCIIEA0BAHUH B CBOEHN JTanbl OMOTEXHOJIOTMYECKUX MPOLIECCOB;
npodeccnoHaTBEHOM —CnocoObl  OMOCHMHTE3a  OCHOBHBIX  OMOJOTHYECKU
obJractu AKTUBHBIX BEILIECTB;
—OCHOBHBIE ~ METOJbl M  TPUEMBbl  MPOBEACHUS
AKCIIEPUMEHTAJIbHBIX HCCIEI0BAaHUN B MPOMBIIUICHHON
MUKpPOOUOJIOTUN U OUOTEXHOIOTUN
Ywmeer I1pP-7 AK3aMEH IO
—TPUMEHSATH QyHIaMEHTaIbHBIE TEOPETUUECCKUE 3HAHUS OTIOPHBII BOIIpOCaM
JUISL  pEelIeHHWs TMPaKTUUeCKUX 3amad B 00JacTu KOHCIIEKT 1-21
MHUKPOOHOI OMOTEXHOJIOTHH u npooauth | [IP-4 pedepar
HCCIIeIOBaHUSA o COBEPIICHCTBOBAHUIO YO-3 nokian
OMOTEXHOJIOTHYECKOTO TIPOIIecca;
—TPOBOJUTH OKCIIEPUMEHTAJIbHBIE HCCIICIOBAHUS B
MPOMBINIJICHHONH MUKPOOHOJIOTHU ¥ OMOTEXHOJIOTUHU
Bnaneer I1P-6 JK3aMeEH 110
—crmocobaMy  TIOMy4YeHUs  MPOAYIEHTOB  TMOJIE3HBIX | MPAKTUYECKUE BOIIpOCaM
BEUIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHUYECKHUX 3a/1aHUS 1-21

XapaKTEePUCTHK

—OCHOBHBIMH METOAaMH U MpPHUEMaMH IPOBEICHHUS
HKCTIEPUMEHTAIBHBIX UCCIECOBAHUN B IMTPOMBIIIIIIEHHON
MHUKPOOHOJIOTUU ¥ OMOTEXHOJIOTHH;
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—HaBbIKaMHU IJITAHUPOBAHUS u BBITIOJIHEHHUS
AKCHEPUMEHTAIBHBIX 3a7a4 IO IMOJYYEHUIO LIEJIEBBIX
MPOAYKTOB, U3YUEHUIO 3aKOHOMEPHOCTEN U YCIOBUM UX

6I/IOCI/IHT63€1, OIITUMH3allNN 6Honpouecca

[Monyyenne OK-5 3HaeT YO-2 9K3aMeEH 10
0MO0JIOTHYeCKH CIIOCOOHOCTh —COBPEMEHHBIE METOJbl U TEXHOJIIOTUU (B TOM 4YHCIE BOIIPOCHI BomIpocam
AKTHUBHBIX BelllECTB | UCIIOJIb30BATh WH(POPMAIIMOHHBIE) PAa3BUTHS HOBBIX HAINpPaBICHWH B | KOJUIOKBHYMa 22-37
1 OTJAEJILHBIX COBPEMEHHBIE METOIBI U MIPOMBIIUIEHHON OMOTEXHOJIOTHH; I1P-1 VO-1
KOMIIOHEHTOB TEXHOJIOTHH (B TOM YHCJIC —3HA4YEHUE U POJIb I/IH(i)OpMaIII/II/I u I/IH(l)OpMaHI/IOHHI)IX TECT CO6€CCI[OBaHI/Ie
MHKPOOHBIX WH(POPMAIOHHEIE) B TEXHOJIOTHI B Pa3BUTHH COBPEMEHHOTO oOIIecTBa U
KJIETOK npogecCuoHAITbHON SKOHOMUYECKMX  3HAHUM, CIOCOOBI  NMPUMEHEHHS
JeSTeTbHOCTH WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
MPOMBIIIICHHON OMOTEXHOJIOTHH;
—TMOpPAJOK BBOJAA W pENAKTUPOBaHHUS HHPOpPMALUU B
cUCTEeME aBTOMaTU3aLUuN
Ymeer I1P-7 9K3aMeEH I10
— MICTIOJIB30BaTh COBPEMEHHBIE METOIBI U TEXHOJIOTHH (B OIIOPHBIN BOIIPOCaM
TOM uYHcie HWH()OPMAIOHHBIE) B MPOMBIILICHHOI KOHCIIEKT 22-37
OMOTEXHOJIOTHUH; [1P-4 pedepar
— IOJIb30BATHCS obecrieuernem s | YO-3 moxman

IIPOrpaMMHBIM
pereHust mpohecCHOHAIBHBIX 3a/1a4;

—HCIIOJIb30BaTh CEPBHUCHI M HMH(OPMAIIMOHHBIE PECYPCHI
cetu IHTEpHET B IPOMBIIIJICHHON OMOTEXHOJIOTUH
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Bnaneer I1P-6 9K3aMEH I10
—COBPEMEHHBIMH METOJIaMU W TEXHOJOTUSMHU (B TOM | MPAKTUYECKUE BOIIpOCaM
yuciae  HUHOOPMAIMOHHBIMH) B NPOMBINUICHHON 3a/laHus 22-37
OMOTEXHOJIOTUH;
—OCHOBHBIMHU METOJaMH, CHOCOO0aMH U CpeACTBAMHU
MOJly4eHUs, XpaHeHHs, mepepaboTku uHOpMAIUY;
HaBbIKAMU PAa0OTBHI C KOMIBIOTEPOM KaK CpEICTBOM
yrpaBieHus: HHpopMauei
OIIK-2 3Haer YO-2 9K3aMeH 110
CIIOCOOHOCTH U | — OCHOBHBIE  TOHATHUS, dbopMynel M 3aKOHBI BOIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX TUCIUILTAH B | KOJUIOKBHYMa 22-37
OCHOBHEIE 3aKOHBI | TMpo(ecCHOHANBHOM JEeATENbHOCTH, METOJIbI I1P-1 YO-1
€CTECTBEHHOHAYYHBIX MaTeMaTHYeCKOT0  aHaiuM3a W MOJEIHpPOBaHUS, TeCT cobecenoBaHue
JTUCIUILTUAH B TEOPETHYECKOTO U 3KCIIEPUMEHTAIBHOTO
npogecCuoOHAITBHON —UCCJICIOBAHMS;
NEeSTeTbHOCTH, PUMEHSTh | —OMOTEXHOJIOTUUYECKHE ACTIEKThI, UCTIOIb3YEMBIC B
METO/Ibl MATEMAaTUYECKOTO | OWOTEXHOJIOTHUH;
aHanu3a u —00BEKThl OMOTEXHOJOTMM M UX OWOTEXHOJOTUYECKUE
MOJICTTUPOBAHUS, GYHKIIUYM, TPUHIIMITB KyJTbTUBUPOBAHUS KIIETOK;
TEOPETUYECKOTO U —CYIIHOCTh METOJIOB MOJICKYJIIPHOW T€HETHKH,
AKCIIEPUMEHTAILHOTO —DTarlbl BBIJEIICHUS [[EIEeBBIX MPOTYKTOB.
HUCCIEN0BAHUS Ywmeer I1P-7 3K3aMeEH 10
—TPOBOJUTH DKCIIEPUMEHTAJIbHBIE HWCCICAOBAHUS W OTIOPHBII BOIIpOCaM
HWCOBITAHUSA I10 3aJaHHOH METOJHKE, II0JIb30BaThCs KOHCITEKT 22-37
MaTreMaThdecko o0paboTkoil skcmepuMeHTanbHBIX | [1P-4 pedepar
JaHHBIX; YO-3 noxian

—TI0JIb30BaThCS A3BIKOM MOJICKYJIIPHON OMOTEXHOJIOTUH;
—BBIOMpATh OMOIOTUYECKHE OOBEKTHI
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Bianeer I1P-6 9K3aMCH I10
—MeTOJaMH W  MPUHIUIAMH  COBEPIICHCTBOBAHMS | IMPAKTUYECKUE BOIIPOCaM
MIPOMBIIICHHOW MHUKPOOHOJIOTHH M OMOTEXHOJIOTHH, 3ajanms 22-37
—OCHOBHBIMH 3aKOHAMH €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPOMBIIIJICHHOW MHUKpPOOUOJIIOTHH U
OMOTCXHOJIOTHH, METOJAAMU MaTEMAaTHYECKOI'0 aHaJIn3a
u MOJICIIUPOBAHUS, TEOPETHYECKOTO u
AKCIIEPUMEHTAJILHOTO UCCIICI0BAHMS
OIIK-3 3Haer YO-2 9K3aMEH 110
CIIOCOOHOCTH —KOHIICTIIIHA CTPOSHUS BEIIECTBA; BOTIPOCHI BOIIPOCaM
HCIIOIL30BaTh 3HAHHSA O | “OCHOBHBIC HallpaBJICHUA u npo0OIeMaTuKy KOJIUJIOKBUYMa 22-37
COBpeMeHHO# (u3maeckoii | COBPEMEHHBIX  TPE/CTABICHHI § POCCHHCKHX | TIP-1 vVO-1
3apyOeKHBIX YUYEHBIX O (DU3MUECKON KapTHMHE MHUpa H
KapTUHE MUpa, TECT cobecegoBaHKE
CTPOCHUM BEIIECTBA JUISI TIOHUMAaHUS OKPYXKAIOIIETO
MIPOCTPAHCTBEHHO- N
MUpa U SBICHUIN NPUPOIHI
BPEMEHHBIX Ymeer I1P-7 JK3aM€EH 110
3aKOHOMEPHOCTSIX, —OTJMYaTh HAyYHOE TIO3HAHWE OT HEHAY4YHOTrO; OTIOPHBIH BOIIpOCaM
CTPOECHHH BEIIECTBA IS MNPUMCHATH 3HAHUSA CI)I/I3I/I"ICCKI/IX )51 XUMHUYCCKUX KOHCIIEKT 22-37
OHMMAHMS 3aKOHOB JITsl ONMCAHUS eCTECTBEHHOHAYYHOH KAPTHHBI | [1p-4 pechepar
MHPA;
OKPY’KaIOIIIero MUpPaA U pa, . YO-3 noknan
N —J1aBaTh MPAKTHIECKYIO OIICHKY COBpEMEHHOM
SIBIIGHUW TIPUPO/IBI N
bu3MYECKO KapTUHE MHUpa Ha OCHOBE OMPEEICHHBIX
MOJIOKEHUSIX TCOPHH CTPOCHUS BEIISCTBA
Brnaneer [1P-6 JK3aMEH IO
—HaBBIKAMH aHAIIN3a TPUPOIHBIX SBJICHUH W MPOIECCOB | MPAKTUYSCKUE BOIIpOCaM
C TIOMOIIBIO TPEJCTABICHUH O €CTECTBEHHOHAYYHOM 3aaHus 22-37

KapTHHE MHpA;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU
busznyeckoil  KapTUHE  MHpa, POCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHUHM BEIeCTBA
JUIsL TIOHMMAHHS OKPYKAIOIIero Mupa U SIBICHUHN
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IIPUPOJIBI

I1K-9 3Haer YO-2 9K3aMEH 110
BJIaJICHUE OCHOBHBIMH | —OCHOBHBIC HANPABJICHHUS Pa3BUTUs OMOTEXHOJIOTHMH W BOIIPOCHI BOIIpOCaM
METOJlaMM M TpHeMaMy | COBPEMCHHBIC IOCTHXXCHHUS OHOIOTHYECKHX HAyK U KOJUTOKBHyMa 22-37
TPOBE/ICHNS OMOMEIUIIMHCKUX TEXHOJIOTH; IP-1 vO-1
O —— —TpaJUIIMOHHbIE MUKPOOHBIE TEXHOJOTUU U OCHOBHBIC TecT T —.
. . | >Tambl OMOTEXHOJOTUUYECKHX MTPOIIECCOB;
HCCIIC0BaHIH Bv CBOCH | _rocoObl  GMOCHHTE3a  OCHOBHBIX ~ OHOJOTHYECKH
pod)eCCHOHAIBHOM AKTHBHBIX BEILECTB;
obnactu —OCHOBHBIC METOJbI Hu IIPHUEMBbI IPOBCACHUS
AKCIIEPUMEHTAIIbHBIX UCCIEJOBAaHUN B MPOMBILUICHHOU
MUKpPOOHOJIOTUH U OMOTEXHOJIOTUU
YMmeer I1P-7 9K3aMeH 110
—TpPUMEHATh (QyHIAMEHTAIbHBIE TEOPETUUECKUE 3HAHUS OTIOPHBII BOIIpOCam
JUISL  pelleHHs] TPaKTUYeCKUX 3afad B  o0JacTu KOHCIEKT 22-37
MHUKPOOHOM OMOTEXHOJIOTHHA Hu MPOBOJUTH TIP-4 peepar
HCCIIeIOBAHUS o COBEPILIEHCTBOBAHUIO VO-3 noxnan
OMOTEXHOJIOTHYECKOTO TIPOIIecca;
—IpPOBOJUTH JKCIEPUMEHTAJbHBIE HCCIEIOBAaHUSA B
IPOMBIIITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUHU
Bnaneer I1P-6 9K3aMEH 1O
—cmoco0aMy  TIOMy4YeHUs  MPOAYIEHTOB  TOJIE3HBIX | MPAKTUYECKUE BOIIpOCaM
BEIIIECTB, W3yYEHUS WX (PU3N0IOr0-OMOXMMHUIECKUX 3aaHus 22-37
XapaKTEPUCTUK

—OCHOBHBIMH METOJlaMH W TPUEMaMH TPOBEICHUS
AKCHEPUMEHTAIBHBIX UCCIIEIOBAHUN B MPOMBILIJICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH;

—HaBBIKAMH MJIAHUPOBAHUS H BBIIIOJTHCHHS
AKCIEPUMEHTAIBHBIX 3a7a4 MO MOJYYEHHUIO IEJIEBBIX
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MPOAYKTOB, U3YUEHUIO 3aKOHOMEPHOCTEN U YCIOBUM UX
OuocuHTe3a, ONTUMHU3ALMHU OUoIpoIecca

I1K-17

CIIOCOOHOCTD
pa3pabaTbiBaTh OCHOBHBIC
JTAITbI
OHMOTEXHOJIOTHYECKOTO
mporecca

3HaeT YO-2 9K3aMeH 110
—OCHOBBI MIPOMBIIIIICHHOM MHUKPOOHOJIOTHH u BOIIPOCHI BOIIpOCaM
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JISKAIIUX B OCHOBE KOJUTOKBHyMa 22-37
TEXHOJIOTMYECKHUX MPOIECCOB OMOTEXHOJIOTHH; TIP-1 vVO-1
—ICUCTBYIOIME OMOTEXHOIOTUUECKHIE MPOU3BOJICTBA, HX TecT T —.
TEXHUYECKOE OCHAaIIIEHHE, pa3MeleHne
TEXHOJIOTHYECKOTO 000PYI0BAHUS;
—OCHOBHBIC J3Tambl IPOMBIIUICHHOTO IPOU3BOACTBA H
YIIpaBJICHUE OCHOBHBIX cTagui JIEUCTBYIOIIHNX
OMOTEXHOJOTMUYECKUX MPOU3BOJICTB;
—TE€XHOJIOTHH MIPOU3BOICTBA i OpraHu3aIu
MPOU3BOJCTBEHHBIX M TEXHOJOTUYECKUX MPOIECCOB
OMOTEXHOJIOTMYECKOHN MPOTYyKIUU
Ymeer I1P-7 9K3aMeEH 110
—BECTH  OCHOBHBIE  TEXHOJIOTHYECKHE  IPOIIECCHI OTIOPHBII BOIIpOCam
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIUH; KOHCIIEKT 22-37
—pa3pabarbIBaTh OCHOBHBIE ITamBl | [1p-4 pechepar
OMOTEXHOJIOTMYECKOTO  Mpolecca € MOMOIIBIO VO-3 noxnan

ONTUMAIBHBIX U PAIMOHATBHBIX TEXHOJIOTHYECKUX
CXeM;
—TIPUMEHSTh OMOTEXHOJIOTHH C MCTIIOJIb30BaHUEM T€HHO-

WHXXEHEPHBIX IPOAYLEHTOB — MHKPOOPraHU3MOB,
KJIETOK PACTUTENIbHOTO U dKUBOTHOT'O ITPOUCXOKICHUS;
—MPUMEHATh NPOTPECCUBHBIE METOAbl moabopa H
AKCIUTyaTallil TEXHOJOTUYECKOro 000pYIOBaHUS MPHU

MPOM3BOJICTBE OMOTEXHOJOTHYECKON MPOAYKIIUU
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Brnaneer I1P-6 9K3aMEH 110
—MeToJaMM M NPUHLUIAMU pa3pabOTKM OCHOBHBIX | IPAKTUYECKUE BOIIpOCaM
3TaroB OMOTEXHOJIOTHYECKOT0 MPOLIECcCa; 3ajanms 22-37
—MeToJaMM W IpUHIUIAMHM  Pa3pabOTKU  IJIAHOB
pasMeleHHst 000pyA0BaHMsl, TEXHUYECKOTO OCHALLCHUS
U OpraHu3anuu pabo4yux MECT B paMKaxX MPUHATON Ha
IpeaNpUATHH TEXHOJIOTUH IPOM3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTyKIIUU
Hcnonb3oBanune OK-5 3Haer YO-2 9K3aMEH 110
OposkeHuii H | CHOCOOHOCTB — COBPEMEHHBIE METOJbl U TEXHOJOTUH (B TOM 4YHCIE BOIIPOCEI BOTIPOCaM
APYrUX HPOLECCOB | MCIONb30BaTh UHGOPMALIMOHHbBIE) PA3BUTHUS HOBBIX HAINPaBICHUHA B | KOJUIOKBHYMa 38-45
MeTad0JIM3MAa COBPEMEHHBIE METOABl H MIPOMBIIIICHHON OHOTEXHOIOTHH; I1P-1 VO-1
TEXHOJIOTUU (B TOM YHCJIC | —3HAQYEHHE W POJIb HH(i)OpMaHI/H/I u I/IH(i)OpMaHI/IOHHI)IX TECT cobecenoBaHue
MH(OPMAIMOHHBIE) B | TEXHOJOIMH B pa3BUTHM COBPEMEHHOro OOIIecTBa M
PO ecCHOHATBHOM SKOHOMHYECKUX  3HaHMH, CIOCOObI  IPUMEHEHHUs
NCATCIIBHOCTH MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTMH B
MIPOMBIIIIJIEHHONW OMOTEXHOJIOTHH;
—TOPSAOK BBOJA M pENaKTUpPOBaHHUS HH(pOpManuu B
CUCTEME aBTOMAaTH3aLUU
Ywmeer I1P-7 9K3aMEH 110
— UCIIOJIb30BaTh COBPEMEHHBIE METObl U TEXHOJIOTHH (B OTIOPHBIN BOIIPOCaM
TOM 4YHClIe HHPOPMAIMOHHBIE) B MPOMBIIUICHHOMN KOHCIIEKT 38-45
OMOTEXHOJIOTHH; I1P-4 pedepar
—I0JIb30BaThCAd  HPOrpaMMHBIM  oOecredennem s | Y O-3 nokmazn

pereHust TpoecCHOHATBHBIX 3a7a4;

— UCIOJIb30BaTh CEPBUCHI U MH(GOPMAIMOHHBIE PECYPCHI
cetu IHTEpHET B IPOMBITINICHHONW OMOTEXHOJIOTHHI
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Brnageer I1P-6 9K3aMEH I10
—COBpPEMEHHBIMA METOJaMU W TEXHOJOTUSMHU (B TOM | MPAKTUYECKUE BOIIPOCaM
yuciae  UHOOPMAIMOHHBIMH) B NPOMBINUICHHON 3a/laHus 38-45
OMOTEXHOJIOTUH;
—OCHOBHBIMH METOJaMH, CHOcO0aMH U CpeACTBaMHU
MOJTyYCHUs, XpaHCHHs, NepepaboTku WHGOpMAIUH;
HaBbIKAMU PAa0OTBHI C KOMIBIOTEPOM KaK CpPEICTBOM
yrpaBieHus: THpopMarmen
OIIK-2 3HaeT YO-2 9K3aMeH I10
CIOCOOHOCTh U | —OCHOBHBIC MOHSTHS, dbopMyibI u 3aKOHBI BOIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX TUCTUTUTAH B | KOJUIOKBHYMa 38-45
OCHOBHBIE 3aKOHBI | MPOdecCHOHATHHOU JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBCHHOHAYYHBIX MaTEeMaTHYECKOTO  aHajiW3a W MOJCITUPOBAHUS, TECT cobeceoBaHne
TUCTIMTLTAH B | TEOPETHUYECKOTO " IKCIIEPUMEHTAILHOTO
npodeccnoHanbHOM WCCIICJIOBAHMS,
NEeSTeIbHOCTH, IPUMEHATh | —OMOTEXHOJIOTHUECKUEe aCTIEKThI, UCIIOIb3YEMbBIC B
METOJIbl MAaTEMATHUECKOTO | OMOTEXHOJIOTHH;
aHanmsa U | —O0BEKThl OMOTEXHONOTUHM U HMX OHUOTEXHOJOTHYECKHE
MOJICTTUPOBAHUS, (GYHKITUH, IPUHITATIBI KYJIETUBHPOBAHHUS KJIETOK;
TEOPETUIECCKOTO U | —CYIIHOCTh METOJIOB MOJICKYJISPHOW TCHETHKH,
AKCIIEPUMEHTAIILHOTO —3TaIlbl BBIJICJICHUS TEJICBBIX MPOJTYKTOR.
HACCIEOBAHUS YMmeer I1P-7 JK3aMeEH 110
—TPOBOJIUTh  JKCIICPUMEHTAIILHBIC HCCICAOBAHUS H OTTOPHBIT BOIIpOCaM
HCIBITAHUS 110 3aJaHHOW METOJHUKE, II0JIb30BaThCs KOHCIIEKT 38-45
MaTeMaThdecko o0paboTkoi skcnepuMeHTTbHBIX | [1P-4 pedepar
JTaHHBIX; VYO-3 noknan

—IOJIB30BaThCA SA3BIKOM MOJ'ICKy.]'I?IpHOﬁ 6HOT€XHOHOFI/IH;

—BBIOMpATh OMOIOTUYECKHE OOBEKTHI
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Bnaneer I1P-6 9K3aMCH I10
—METOJaMM W TNPUHUUIAMH  COBEPIICHCTBOBAHMS | MPAKTUUYECKUE BOIIpOCaM
MIPOMBIIUICHHOW MUKPOOHOJIOTUU B OMOTEXHOJIOTHH, 3ajanms 38-45
—OCHOBHBIMH 3aKOHAMHU €CTECTBEHHOHAYYHBIX JUCIUILINH
B IPOMBIIIICHHON MHUKPOOHOJIOTUM U OWOTEXHOJIOTHH,
METOJIaMHi MaTeMaTHYeCKOTO aHAIM3a U MOJICTTMPOBAHUS,
TEOPETUYECKOTO M AKCIIEPUMEHTATILHOTO MCCIICTIOBAHHMS
OIIK-3 3HaeT YO-2 9K3aMEH I10
CIIOCOOHOCTH —KOHIICTIIIUU CTPOCHHMSI BEIIECTBA,; BOIIPOCHI BOIIpOCaM
HCIIOJB30BaTh 3HAHUA O | “OCHOBHBIC HAIIPABJICHUSA M Hp06JI€MaTI/IKy COBPEMCHHBIX KOJUIOKBUYMa 38-45
COBpEMCHHOI (pn3uueckoii | TPEACTABICHHI POCCHHCKIX 1 3apyOeKHBIX YUYEHBIX O MP-1 vO-1
(¢u3nYecKoll KapTHHE MHpa W CTPOSHHM BEIIECTBA IS
KapTHUHE MHpa, . TECT cobeceqoBaHKE
MTOHUMaHMSI OKPYKAIOIIEr0 MUPA U SIBJICHUIA TPUPOIbI
MPOCTPAHCTBEHHO-
VYmeer I1P-7 9K3aMeH 110
BPEMEHHBIX .
—OTJMYaTh HAYYHOE TIO3HAHKUE OT HEHAYYHOTO; IPUMEHSTh OTIOPHBII BOIIpOCam
3aKOHOMEPHOCTIX, 3HaHMS (M3MYECKHX M XHMHUYECKMX 3aKOHOB IS KOHCITIEKT 38-45
CTPOCHUU BEIICCTBA JIJIS i .
P it it OIHCAHHS ECTECTBEHHOHAYHON KapTHHEI MHPa; | TIP-4 peepar
MTOHUMaHUS —J1aBaTh MPAKTHUYECKYIO OIIEHKY COBPEMEHHON (PU3MUYECKOM VO-3 noxnan
OKPYKaroIero MHpa H KapTUHEC MHpa Ha OCHOBC ONPCACICHHBIX ITOJIOXKCHUAX
SABJEHHUiT TIPUPOJIBI TEOPHH CTPOEHHMSI BENIECTBA
Bnaneer [1P-6 JK3aMEH IO
—HaBBIKAMHU aHAJIM3a MPUPOJHBIX SIBICHUI M MPOLIECCOB C | MPAKTUUYECKUE BOIIpOCaM
MOMOIIBI0  TPEACTABIEHUNH O  E€CTECTBEHHOHAYYHOU 3aaHus 38-45
KapTUHE MHPA;
—CMOCOOHOCTBIO HCIIONB30BaTh 3HAHHUS O COBPEMEHHOU
¢busznyeckol ~ KapTMHE  MHpa,  MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA IS
TTOHUMaHUSI OKPYKAFOIIETO MUPA ¥ SBJICHUIA IPUPOIHI
ITK-9 3HaeT YO-2 9K3aMeEH 10
BIIaJICHHC OCHOBHBIMH | —OCHOBHBIC HAMPABJICHHUS Pa3BUTHS OMOTEXHOJIOTHH W BOIPOCHI BOIIpOCam
METOJlaMl W TpPUEMaMH COBPEMCHHBIC JOCTHKCHUSA OMOJIOTHYECKHUX HayK H KOJIJIOKBUyMa 38-45

OMOMETUIIMHCKUX TEXHOJIOTHI;
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MIPOBEICHUS —TpaJUIIMOHHBIE MUKPOOHBIC TEXHOJIOTHMH U OCHOBHBIC I1P-1 YO-1
OKCIIEPUMEHTAIbLHBIX 9Tarbl OHOTEXHONOTNYECKUX MPOLIECCOB; TECT cobecenoBaHue
HCCIICIOBAaHUN B CBOEH | —CITOCOOBI ~ OMOCHHTE3a  OCHOBHBIX  OHMOJIOTHYECKHU
npodeCCuOHAIBHON AKTUBHBIX BEIICCTB;
06IaCTH —OCHOBHBIC ~ METOJIbI W  TPHUEMBl  TMPOBEIACHUS
AKCIIEPUMEHTAJIbHBIX UCCIEOBAaHUN B MPOMBIIUICHHOM
MHUKPOOHOJIOTHH B OMOTEXHOJIOTHUH
YmMmeer I1P-7 JK3aMEH 110
—NIpUMEHATh (yHIaMEHTAIIbHbIE TEOPETUUYECKHE 3HAHUS OTIOPHBII BOIIpOCaM
JUIT  pelIeHWs MPaKTUYeCKHX 3amady B o0nacTu KOHCIIEKT 38-45
MUKpPOOHOM OMOTEXHOJIOTHH u NPOBOJUTL | TTP.4 pedhepar
HCCICA0BAHUS o COBEPILIEHCTBOBAHUIO VO-3 noxnan
OMOTEXHOJIOTHYECKOTO MPOIIecca;
—IPOBOJUTH HKCIIEPUMEHTAIIbHBIE HCCIIEIOBAaHUA B
IPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Bnageer I1P-6 9K3aMEH I10
—cnoco0aMy  TIOJy4Y€HHUsT  TMPOAYLEHTOB  TOJIE3HBIX | TMPAKTUYECKUE BOIIpOCam
BEIIECTB, H3Y4YEHHUS HX (PU3HOIOT0-OMOXUMHYECKHUX 3a7aHus 38-45
XapaKTEPUCTHK
—OCHOBHBIMM METOJaMHU U TpPUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUN B TTPOMBIIILICHHOM
MUKPOOHOJIOTUN U OUOTEXHOIIOTUH;
—HaBBIKAMU TJTAHUPOBAHUS i BBIIIOJTHEHUS
AKCIIEPUMEHTANIbHBIX 3a/1ad 10 TMOJYYEHHUIO LEIEBbIX
MPOAYKTOB, U3YYEHUIO 3aKOHOMEPHOCTEN U YCIOBUM HX
OMOCUHTE3a, ONTUMHU3AIMU OHOIpoIecca
IK-17 3Haer YO-2 9K3aMEH I10
CITOCOOHOCTH —OCHOBEHI MIPOMBIITUICHHOU MHUKPOOHOJIOTHH u BOIPOCHI BOIIpOCam
pagpaGaTLIBaTB OCHOBHBIE 6HOT€XHOHOFI/II/I, 3aKOHOMepHOCTef/'I, JeXKaluX B OCHOBC KOJJIOKBUYyMa 38-45

TEXHOJIOTHYCCKUX ITPOICCCOB 6I/IOTCXHOJ'IOFI/II/I;
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STaIllbl
OUOTEXHOJIOTMYECKOTO
nporiecca

—JIeUCTBYIOLINE OMOTEXHOIOIMYECKUE IIPOU3BOCTBA, UX
TEXHUYECKOe OCHaIlleHue, pa3meleHme
TEXHOJIOTMYECKOro 000pyA0BaHNUS;

—OCHOBHBI€ 3Tallbl IPOMBIIIICHHOT'O IPOU3BOJICTBA U

I1P-1
TECT

VO-1
cobecenoBanue

yIpaBJICHUE  OCHOBHBIX  CTaJIUH
OMOTEXHOJIOTHYECKUX IPOU3BO/ICTB;
—TE€XHOJIOTUH MIPOM3BOCTBA H OopraHu3aIu
MIPOU3BOJICTBEHHBIX M TEXHOJOTUYECKUX IPOIECCOB
OMOTEXHOJIOTHYECKOM MPOTYKITUU

JIEUCTBYIOIIHNX

VYmeer

—BECTH  OCHOBHBIC  TEXHOJOTHYECKHUE  IPOIECCHI
MIPOM3BOJICTBA OMOTEXHOJIOTUYCCKOM PO TYKITUH;

—pa3pabarbIBaTh OCHOBHBIE ATaIbI
OMOTEXHOJIOIMYEeCKOro  mporecca € IOMOIIbIO
ONTUMAJIIBHBIX MW PaldUOHAJIBHBIX TEXHOJOTMYCCKUX
CXEeM;

—HOPUMCHATH OMOTEXHOJIOTHH C KUCIIOJIL30BAHUEM T'€HHO-
WHXCHEPHBIX MPOJYLEHTOB - MHUKPOOPTraHU3MOB,
KJICTOK PACTUTCIIBHOTO U JKUBOTHOT'O ITPOUCXOKACHMS,

—TpPUMEHATh TPOTPECCUBHBIE METOABl Moadopa U
OKCILIyaTaIllil TEXHOJOTHYECKOTO0 O0OPYIOBAHUS TPH
MPOU3BOJICTBE OMOTEXHOIOTUYECKOM MPOTYKITUN

I1P-7
OTIOPHBIN
KOHCIIEKT

I1P-4 pedepar
YO-3 noknan

9K3aMeH 110
BOIIpOCaM
38-45

Bnaneer

—METOJaMU M NpPUHIMIAMUA Pa3pabOTKH OCHOBHBIX
ITAIOB OMOTEXHOJIOTHYECKOTO MPOIIecca;

—METOAaMU H TPHHIMIAMH  pa3pabOTKH  IUIaHOB
pa3MereHusi 000py10BaHMs, TEXHUYECKOTO OCHAIICHHUS
U OpraHu3aluy paboyux MeCT B paMKax IPUHITOW Ha
HpEIIPUITHH TEXHOJIOTHU HPOU3BOJICTBA
OMOTEXHOJIOTMYECKON MPOIYKIHU

I1P-6
[IpaKTUYECKue
3a7aHus

9K3aMEH I10
BOIIpOCaM
38-45

123




IIpounsBoacraa, OK-5 3Haer YO-2 9K3aMeEH 110
OCHOBaHHbIE Ha | CIIOCOOHOCTh —COBPEMEHHBIE METOJbl M TEXHOJIIOTUU (B TOM 4YHCIE BOITPOCHI BOIIpOCaM
MOJIY4eHUH HCIIOIB30BATh MH(OPMAIIMOHHBIC) Pa3BUTHS HOBBIX HAMPABICHUH B KOJUIOKBUYMa 46-50
MHUKPOOHOi COBPEMEHHBIE METOJIbI M | MPOMBIIUICHHONW OMOTEXHOJIOTHH; I1P-1 YO-1
omomMacchel TEXHOJIOTHUHN (B TOM YHCJIE —3HA4YE€HUE U POJIb I/IH(i)OpMaHI/II/I u HH(bOpMaHHOHHBIX TECT CO6CC€,I[OBaHI/IC
UH(OPMAIMOHHBIE) B — TEXHOJIOTHI B Pa3BUTHH COBPEMEHHOIO OOIIecTBa H
npodeccuoHaIbHON SKOHOMHMYECKUX  3HAHHM, CHOCOOBI  MPUMEHEHUS
JEeSITEIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MPOMBIIIICHHON OMOTEXHOJIOTHH;
—IOpSAJOK BBOJA U PEJAaKTUPOBAaHUA HHPOpMALUU B
CUCTEME aBTOMAaTU3ALINU
Ywmeer I1pP-7 3K3aMEH IO
— UCIOJIb30BaTh COBPEMEHHBIE METObl U TEXHOJIOTHH (B OIIOPHBIN BOIIpOCaM
TOM 4YHCIe HWHPOPMAIIMOHHBIE) B MPOMBIIUICHHOMN KOHCIICKT 46-50
OMOTEXHOJIOTHH; I1P-4 pedepar
—I0JIb30BaThCd  HPOrpaMMHBIM  oOecriedennem s | Y O-3 mokmazn
petieHust mpohecCHOHAIBHBIX 3a/1a4;
—HCIMOJIb30BaTh CEPBUCHI M MHPOPMAIIMOHHBIE PECYPCHI
cet MIHTepHET B NPOMBIIITICHHON OMOTEXHOJIOTHH
Brnaneer [1P-6 JK3aMEH IO
—COBpPEMEHHBIMH METOJIaMH U TEXHOJOTUSIMU (B TOM | TpaKTUYECKUE BOIIpOCamM
yhcie  UHQOPMAIMOHHBIMM) B MPOMBIIIJICHHON 3a/laHus 46-50
OMOTEXHOJIOTUH,

—OCHOBHBIMH METOJIaMH, CIIOCO0aMH M CpeACTBaMHU
MOJy4eHHUsl, XpaHeHMs, nepepaboTku HHOpMAIUY;
HaBBIKAMU PA0OTBI C KOMIIBIOTEPOM KakK CpEICTBOM
yrpasiaeHus: nHhopmarmein
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OIIK-2 3Haer YO-2 9K3aMEH 110
CIIOCOOHOCTH U | “OCHOBHEIC IIOHSTHS, bopMyJIBI u 3aKOHEBI BOIPOCHI BOIIPOCaM
TOTOBHOCTh HCIIOJb30BATh | €CTECTBEHHOHAYYHBIX JHACIUATINH B KOJUIOKBUYMa 46-50
OCHOBHEBIE 3aKOHBI | MPodecCHOHATHHOU JIeSITEILHOCTH, METObI I1P-1 YO-1
€CTECTBEHHOHAYYHBIX MaTeMaTUYeCcKoro  aHajgu3a W MOJICJTMPOBAHMS, TECT cobecenoBaHUE
JUACIUATUIHH B | TEOPETHYECKOTO u AKCIIEPUMEHTAIBHOTO
npodeCcCuOHAITBHON HCCIIEN0BAaHUA;
NEeSATEeIbHOCTH, IPUMEHSTh | —OMOTEXHOJIOTUYECKHUE ACTIEKTHI, UCTIOIb3YEMBIE B
METOAbI MATEMATUYCCKOTO OMOTEXHOJIOTUH;
aHanu3a u —00BEKTHl OMOTEXHOJOTMHM M UX OHOTEXHOJIOTHYECKHUE
MOJICIIUPOBAHUS, GYHKIUHM, TPUHIMIIBI KyJTbTUBUPOBAHUS KIIETOK;
TEOPETUYECKOTO U —CYIIHOCTh METOJIOB MOJIEKYJIIPHOU T€HETHKH;
AKCIIEPUMEHTAILHOTO —DTarlbl BBIJIEICHUS [[EEeBBIX MPOTYKTOB.
HUCCIICIOBAHUS YmMmeer I1P-7 9K3aMEH 110
—TPOBOJUTH JKCIMEPUMEHTAIbHBIE HWCCIEAOBAHUS U OTIOPHBII BOIIpOCam
WCIBITAHUS 110 3aJaHHOM METOJHUKE, I10JIb30BaThCS KOHCIIEKT 46-50
MareMaThyecko o0paboTkoil skcnepuMmeHTanbHbIX | [1P-4 pedepar
JAHHBIX; VYO-3 moxkian
—TI0JIb30BAThCS SI3BIKOM MOJIEKYJISIPHONH OMOTEXHOJIOTHH;
—BBIOUPATH OMOJIIOTHYECKUE OOHEKTHI
Brnaneer [1P-6 JK3aMEH IO
—MeToJaMH W  TNPUHIUIAMH  COBEPIUICHCTBOBAHUS | MPAKTUYECKUE BOIIpOCaM
MPOMBINIIICHHOH MUKPOOHOJIOTHU ¥ OMOTEXHOJIOTHUH; 3aaHus 46-50
—OCHOBHBIMH 3aKOHaAMU €CTECTBCHHOHAYYHBIX

JUCLHUIIIIMH B HpOMBIIHHCHHOﬁ MI/IKpO6I/IOJIOFI/II/I n
6I/IOTCXHOJIOFI/II/I, METOJaMH MaTEMaTHYCCKOI'O aHaJInu3a
u MOZACIINPOBAHUA, TCOPCTUYICCKOTO n
SKCHCPUMCHTAJIBHOT'O MCCJICIOBAHUSA
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OIIK-3 3Haer VO-2 9K3aMeH II0
CII0OCOOHOCTD —KOHLIETILIUUA CTPOCHUS BEUIECTBA; BOIPOCHI BOIIpOCaM
WCTOJIb30BaTh 3HAHUs O |  OCHOBHBIC HanpaBJICHUS u NpOOJIEMAaTHKY |  KOITOKBHYyMa 46-50
COBpEMEHHOIH du3mueckoii | COBPEMEHHBIX MpeICTaBICHUI } poccuiickux Hu MP-1 vO-1
3apyOCKHBIX YUCHBIX O (PU3NUYECKOW KapTHHE MHpA H
KapTHUHE MHpa, TECT co0eceoBaHue
CTPOCHMH BELIECTBA [UJIi MOHUMAHUS OKPY>KAIOIIETO
IIpOCTPAHCTBCHHO MHpa U SBJICHUN TTPUPOIBI
BPEMEHHBIX
3aKOHOMEPHOCTSIX, Ywmeer [1P-7 3K3aMEH 110
CTPOEHUHU BEIECTBA JJIS —OTJIMYaTh HAy4yHOE TI03HAHHWE OT HEHAYYHOTO; OTIOPHBII BOIIpOCam
TOHMMAHMS NPUMEHATh 3HAHUSA (PU3NYECKHMX W  XUMHYECKHX KOHCIIEKT 46-50
OKpY/KAIOLIET0 MUpA 1 3aKOHOB JUTSl OMHCAHUS ECTECTBEHHOHAYUHON KapTHHBI | []p-4 pedhepar
. MHUpa;
SIBJIEHUW TIPUPOJIBI . VYO-3 moxkian
—1aBaTh MPaKTUYECKYIO OIICHKY COBPEMEHHOM
bu3MYeCKOl KapTUHE MHpa Ha OCHOBE OMNPEIEICHHBIX
MOJIOKEHHUSX TEOPUU CTPOCHHUSI BEIIECTBA
Bnaneer I1P-6 9K3aMEH MO
—HaBBIKAMH aHAJIM3a MPUPOJHBIX SBJIECHUNA M TPOILIECCOB MPaKTUYECKHE BOIIpOCam
C TOMOIIBIO MPEACTABICHUN O €CTeCTBEHHOHAYYHOU 3a7aHus 46-50
KapTUHE MUPA;
—CMOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOM
(GU3UYECKON KapTHHE MUpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUU BEIECTBA
JUIT TIOHMMaHHWS OKPYXKAIOIIEr0 MHpa U SBICHUH
IPUPOJIbI
I1K-9 3HaeT VO-2 SK3aMeH 110
BJaJICHUE OCHOBHBIMH | —OCHOBHBIC HAMPABJICHHUS] Pa3BUTHS OMOTEXHOJIOTHH U BOITPOCHI BOIIpOCaM
METOJJaMU U TIpUEMaMU COBpPCMCHHBIC JOCTUKCHUA OMOJIOTUYECKUX HAayK H KOJIJIOKBUYMa 46-50
TPOBE/ICHHS OMOMETUIIMHCKUX TEXHOJIOTUI; MP-1 vO-1
—TpaJUIIMOHHbIE MUKPOOHBIC TEXHOJIOTHMH U OCHOBHBIC
AKCIEPUMEHTAIbHBIX TECT cobecemoBaHHE

HUCCIIENOBAaHUII B CBOEH

9Tanbl OMOTEXHOJOrNYECKHUX IponecCoB;

—Crioco0bl OMOCHMHTE3a  OCHOBHBIX  OWOJIOTHYECKHA
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npodeccnoHaTbHOMI
obnactu

aKTHUBHBIX BEILECTB;

—OCHOBHEIE METO/IBI n MpUEeMbl  TPOBEIACHUS
AKCHEPUMEHTAIBHBIX UCCIIEIOBAHUN B MPOMBILIJICHHOU
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHI

VYmeer I1P-7 9K3aMeH 110
—TIpUMEHATh (yH/IaMEHTAJIbHBIE TEOPETUYECKUE 3HAHUS OTIOPHBII BOIIpOCaM
JUISL  pelICHMs] TPAaKTHYECKUX 3a7gad B  00JIacTu KOHCIIEKT 46-50

MHUKPOOHOM OHMOTEXHOJIOTHH H MPOBOJHTE | [Tp-4 pedhepar

HCCIIEIOBaHUS o COBEPIIEHCTBOBAHUIO

6I/IOT6§I(HOJ'IOFI/I‘IGCKOFO mpoiiecca; b Y0-3 noxnan
—TPOBOJIUTH  JKCIICPUMEHTAILHBIC HWCCIICOBAHHS B

MIPOMBIIICHHOW MHUKPOOHOJIOTHH M OMOTEXHOJIOTHH
Bnaneer I1P-6 HK3aMEH I10
—crnoco0aMu ONy4eHUs! TPOAYIIEHTOB MOJIE3HBIX MIPAKTUYECKHE BOIIpOCaM
—BEIIECTB, HU3YYCHUS HUX (UZNOIOTO-OMOXUMHUECKUX 3aJIaHus 46-50

XapaKTEPUCTHK

—OCHOBHBIMM METOJaMHU U TPUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAJIbHBIX UCCIEOBAaHUN B MTPOMBIIUICHHOU
MUKpPOOHOJIOTUN U OUOTEXHOJIOTUH;

—HaBBIKAMU TIJIAHUPOBAHUS i BBITIOJTHCHHUS
AKCIIEPUMEHTANIbHBIX 33/1a4 1O TMOJYYEHUIO LEJIEBbIX
MPOAYKTOB, U3YYEHUIO 3aKOHOMEPHOCTEN U YCIOBUM HX
OMOCUHTE3a, ONTUMHU3AIMU OHoIpoIecca
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IIIkana oueHUBaHUA YPOBHSA C)OPMHUPOBAHHOCTH KOMIIETEHLUMI

Kon n
¢popmyauposka Jtanbl (OPMHUPOBAHUA KOMIIETEHIIUH Kpurepun Ioka3zaresn Bbamibl
KOMIIeTeHINH
OK-5 3HaeT — COBpEMEHHBIE METOIBI U | 3HAHUSA (ToBKO OCHOBHOIO | JEMOHCTPHpYeT 3HaHus | 61-75
CIIOCOGHOCTD (TToporoBeIit TexHoJoruM (B TOM  4YHCIIE | MATEPHAIA)COBPEMEHHBIX METOJIOB | COBPEMEHHBIX METOJIOB u
HCIIOIB30BATh YPOBEHbB) UH(OPMALMOHHBIE) pasBuTHs | M TEXHOJNOTMH (B TOM 4HCIE | TEXHONOTMH (B TOM  4YHCIE
COBpEMEHHbIE HOBBIX HaIpaBJIeHUH B | ”HQPOPMAIIMOHHBIX) Pa3BUTHS HOBBIX | HH(GOPMAIIMOHHBIX) PA3BUTHSI HOBBIX
METOIbI - MPOMBIIIJICHHOW OMOTEXHOJOT MK, | HANPABJIIEHWH B NPOMBIIIEHHON | HANIPABIEHUA B IPOMBIIUIEHHOR
— 3HaYeHHe U Poiib MHpopMaluy U | OMOTEXHOJIOTUH; 3HAYEHUA M POJHM | OMOTEXHOJIOTHH; 3HAYEHUSA W POIH
TEXHOJIOTHH (B TOM
UH(GOPMALMOHHEIX TEXHOJIOTUI B uHpopManu W HMHOOPMAIMOHHBIX | HHpOPMAIMKM W HH()OPMALMOHHBIX
amcie pa3sBuUTHN COBPEMEHHOT0 | TEXHOIIOTHH B Pa3BUTUU | TEXHOJOTHH B pa3BUTUHU
uH(OpPMAITHOHHDIE) o0miecTBa M IKOHOMHYECKHMX | COBDEMEHHOTO o01ecTBa U | COBPEMEHHOI'O o01ecTBa 51
B 3HaHPIfI, CIIOCOOBI NIPUMEHECHHUS 3KOHOMHUYCCKUX 3HaHI/II71, CHOCOGI)I 3KOHOMHWYCCKUX 3HaHI/II71, CIIOCOOBI
IPOQECCHOHATBHO MH(MOPMAIHOHHO- PUMEHEHUS MH()OPMAIIIOHHO- | TPUMEHEHHUS UH()OPMAITHOHHO-
1 IesTeNbHOCTH KOMMYHHKAIIHOHHBIX TEXHOJIOTHH | KOMMYHHKAIIMOHHBIX TEXHOJIOIUH B | KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
B IPOMBIIITEHHOH | IPOMBIIUIEHHOW — OHOTEXHOJIOTWH; | IPOMBIIUIEHHOH — OMOTEXHOJIOTUH;
OUOTEXHOJIOTHH, MopsiIka BBOJIA W PENaKTUPOBAHUS | TOPSJKA BBOJA W PENAKTHPOBAHUS
—IOpSA0K BBOJIa u I/IH(i)OpMaI_[I/II/I B CUCTEME I/IH(i)OpMaHI/II/I B CHUCTEMC
peNaKTUpoBaHus HMH(pOpPMANUK B | ABTOMAaTH3aLUH aBTOMAaTHU3aIlUU
CHCTEME aBTOMAaTH3aLuU
yMeeT — HCIOJIb30BAaTh COBpEMECHHBIE | YMEHHE npu pelleHuHu | JeMOHCTPHUPYeT (Ha ocHOBe | 76-85
(TPOBHMHYTHINH) | MeTOABI W TEXHONOTMM (B TOM | MPAKTHYECKHX BONPOCOB M 3aJ1ay | 3HAHMI) pelIeHHe NPaKTHYeCKUX

gucine  WHOOPMAITMOHHBIE) B
MIPOMBINIICHHON OMOTEXHOJIOTHH;
— TIOJTb30BAThCA MPOrpaMMHBIM
obecrieueHneM I PEIICHUS

npoecCHOHATBHBIX 33]1aY;

HCNOJIb30BAaTh 3HAHUS OCHOBHOI'O
MaTepuaJia
COBPEMEHHBIE METO/BI U TEXHOJIOTHU
(B TOM umcie WHPOPMALMOHHBIE) B

HHCIIOJIb30BaTh

MPOMBIIICHHOU

BOIIPOCOB M 3aJaY KCIIOJIb30BaHHUE

COBPEMEHHBIX METOJIOB u
TEXHOJIOTHIA (B TOM qucie
WH(POPMALTIOHHBIX) B

MPOMBIIIEHHOU




—HCTIOJIb30BaTh CEpPBUCHI u
WHQOPMAIIMOHHBIE PECYPCHI CETH

NutepHer B  OpOMBIIIJIEHHON

6I/IOT6XHOHOFI/II/I;HOJ'IBSOBaTLCﬂ
IMporpaMMHBIM obecreueHueM JJIsL

pereHns podecCHOHATBHBIX

6I/IOTCXHOHOFI/II/I;HOJ'IBSOBaHI/Ie
MMporpaMMHbIM obecrieuecHuEM JJIsL

pemreHus pohecCHOHATBHBIX

OMOTEXHOJIOTHH 3a/1a9;MCTIONIL30BAaTh ~ CEPBHCHI U | 337a4;HCIOJIb30BAaHHE CEPBHCOB H
WHQOPMALIMOHHBIE PpEeCcypchl CEeTH | MHQOPMALMOHHBIX PECYPCOB CETH
WNurepHet B npombluuieHHON | HTEpHET B NPOMBIIUICHHON
OMOTEXHOJIOTUH OMOTEXHOJIOTUH
BJIaJI€eT —COBPEMEHHBIMH  METOAaMH U | INIy0OKOe W NPOYHOe BJIaJeHHe | JEMOHCTPUpYeT HaBbikH | 86-100
(B])ICOKI/Iﬁ) TEXHOJIOTUSMHU (B TOM yucie | SHAaHUSAMMH, YMEHUSIMHA U | COBpEMCHHBIX METOA0B u
MHGbOPMAIHOHHBIM) p | HABBIKAMHCOBPEMCHHBIX MCTOJOB I | TEXHOJOTHH (B TOoM  umcie
. . | TexHOMOTHIt (B TOM  YHClle | THPOPMAIOHHBIX ) B
HPOMBIIIJIEHHOH OHMOTEXHOIOTHH; .
UH()OPMALTMOHHBIX ) B | IPOMBIIIUICHHOH OMOTEXHOIOTHY;
OCHOBHBIMH METOMAMI, | 1 OMBIILIEHHOMN GHOTEXHONOTHH; OCHOBHBIX METO/IOB, CIOCOOOB H
criocobamu n CPCACTBAMM | CHOBHBIX METOJOB, CIIOCOOOB ¥ | CPEICTB  IMOJYYEHHs,  XPaHEHHS,
MOJTyYCHHUS, XpaHCHUS, | cpelCTB  TIONy4YEHHs, XpaHEeHHs, | nmepepaboTku UHPOPMAIMH; HABBIKOB
nepepadoTKH unpopmanuy; | NepepadoTKi HHGOPMALIUK; HAaBBIKOB | pa0OTBI € KOMIIBIOTEPOM  Kak
HaBLIKAMH paGoTsI ¢ | pabOTBI C  KOMNBIOTEPOM  Kak | CPEACTBOM yIIpaBICHUS
KOMITBIOTEPOM  Kak  cpezictBom | CPEACTBOM yIpaBjieHus | HHpOpMaIuei
. uHpOpMaIen
yrpaBiieHusI ”HPOpMaIen
OIIK-2 3HaeT —OCHOBHBIC TMOHATHS, (OPMYJbI U | 3HAHUSA (ToJBKO OCHOBHOIO | JIEMOHCTPHUPYET 3HaHudA | 61-75
CIIOCOOHOCTD u | (moporoserit 3aKOHBI €CTECTBEHHOHAYYHBIX | MATePHAJIa)OCHOBHBIXITOHSTHIA, OCHOBHBIXTIOHATHH,  GOpMynT H
OTOBHOCTE YPOBEHB) JUCIUIUIMH B TIpOQecCUoHABHON | GpopmMy " 3aKOHOB | 3aKOHOB €CTECTBEHHOHAYYHBIX
HCIIONB30BATh JeSITeIbHOCTH, METOABI | €CTECTBEHHOHAYYHBIX AUCIMIUIMH B | AUCHMIUIMH B NpPOQecCHOHAIBHON
MaTeMaTHYeCKOro  aHain3a | | NPOPECCHOHAILHOW  JICATENBLHOCTH, | JIESTEIHHOCTH, METOJIBI
OCHOBHBIE 3aKOHBI
MOJIEIIMPOBAHUS, TEOPETHIECKOTO | METOABI MATEMAaTHUECKOTO aHAJIM3a U | MaTeMaTUIECKOTO aHanms3a u
€CTECTBEHHOHAYYH
u 9KCHEPUMEHTATILHOTO | MOJIEIUPOBAHMS, TEOPETUUECKOTO W | MOAETHPOBAHUS, TEOPETHYECKOTO U
bIX JUCIHUIUIMH B
UCCIIEIOBAHUS; IKCIIEPUMEHTAIILHOTO IKCIIEPUMEHTAITLHOTO
Npo¢eccHoRambHO —OHOTEXHOIOTHYECKUE  aCIEKThl, | NCCIEA0BAHNUS;0MOTEXHOIOTHUECKUX | MCCIIEJOBAHUS;0M0TEXHOIOTNIECKUX

U JIeATeJIbHOCTH,
MIPUMEHSATHh METOTbI
MaTeEMaTHYECKOTO

HCIIOJIb3YEMBIC B6I/IOT6XHOHOFI/II/I;
_O6T)eKTI>I 6I/IOTCXHOJ'IOI‘I/II/I n ux
(yHkuuy,
KyJIbTUBUPOBAHUS

OHMOTEXHOJIOTHUECKHE
IIPUHIOHAIIBI

acIIEKTOB, HCIIOJIb3YEMBIX
BOHMOTEXHOJIOTHU;00HEKTOB
OHMOTEXHOJIOTUH 5 X

OMOTEXHOIOTHYECKUX (dyHKIHHA,

ACIIEKTOB, HCIIOJIB3YEMBIX
BOMOTEXHOJIOTHH;00HEKTOB
OHMOTEXHOJIOTUHI u ux

OUOTEXHOJIOTHYECKUX hyHKIHH,
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a”Har3a u KJIETOK; TIPUHITUIIOR KyJIbTHBHPOBAHUSA | TPUHIIUAIIOB KYJIbTHBHPOBAHHS
MOJICTUPOBAHMS, —CYIIIHOCTb METOJIOB | KJIETOK;CYITHOCTH METOJIOB | KJIETOK;CYITHOCTH METOIOB
TEOPETHYECKOTO 1 MOJIEKYJISIPHOW T€HETUKH; MOJIEKYJIIPHOU TE€HETHKH;3TAIlOB | MOJEKYJISIPHOM TEHETHKH ;I TaIlOB
SKCTIEPHMEHTATBHO —d3Tambl  BBIOCNICHUS  IIEJIEBBIX | BBIAEIICHUS IIETIEBHIX MPOITYKTOB BBIJIETICHUS [IEJIEBBIX MPOTYKTOB
MPOAYKTOB
IO UCCIIECIOBAHUA
yMeeT —IPOBOAWTH JKCIIEPUMEHTAIbHBIE | YMEHHUE npu pPelliecHNH | 1eMOHCTPUPYET (Ha ocHOBe | 76-85
(TpOABUHYTHIN) |  yccenoBaHUs M WCHBITAHWS Mo | MPAKTHYECKHX BONPOCOB M 32124 | 3HAHWH) penleHHe NPAKTHYECKHX
321aHHOI MeTosuke, | MCHOIB30BATL 3HAHMA OCHOBHOIO | BONPOCOB M 32124 NPH NPOBEACHUH
. | MaTepuaia HITPOBOJMTE | SKCIIEPUMEHTAILHBIX HCCIICIOBAHMIMA
MTOJIB30BAThCS ~ MaTeMaTHICCKOM . N
6036 . SKCIICPUMCHTANBHBIC WCCICIOBAHMUS | U HCIBITAHUH MO 3aJaHHOMN
00pabOTKOH SKCHCPUMCHTATLHBIX |y pepprrapmss  mo  3ajaHHOI | METOMHKE, JIEMOHCTPUPYET
JAaHHBIX; METOJIUKE, MOJIB30BAThHCS | BO3MOMXHOCTH IOJIB30BATHCS
—TI0JIb30BATECS A3BIKOM | MaTeMaTHYECKOM 00paboTKol | MaTeMaTH4eCKOH obpaboTkoit
MOJICKYJIIPHOU OMOTEXHOJIOTHH; SKCHEPUMEHTAIbHBIX AKCIIEPUMEHTAIBHBIX
—BBIOHPATH GroNornueckme | AAHHBIX;IOJIB30BATHCS SI3BIKOM | JaHHBIX;IIOJIB30BAThCS SI3BIKOM
06BEKTEL MOJIEKYJISIPHON OMOTEXHOJIOTHH; MOJIEKYJIIpHON OMOTEXHOJIOTHH;
BBIOHpATh OMOJIOTHYECKUE O0BEKTHI | BEIOMPATh OMOIOTHYECKUE OO BEKTHI
BJIQJIEET —METOAaMH u NpUHIUIAMU | [JIy0OKOoe M TNPOYHOe BJIa/leHUe | JeMOHCTPUPYeT HABbIKU BiaageHust | 86-100
(BBICOKHI) COBEPIICHCTBOBAHUS METOdaMH u MIPUHIIATIAMH | METO/IOB " MIPUHIIUATIOB
MIPOMBIIIICHHOW MHUKPOOHOJIOTHH | COBEPIICHCTBOBAHUS COBEPIICHCTBOBAHUS
1 OMOTEXHOJIOTHH; MPOMBINIUICHHOW MUKPOOWOJIOTHU H | MPOMBIIUIEHHOW MHUKpPOOUOJIOTHH U
—OCHOBHBIMH 3aKOHAMH | OMOTEXHOJOTUH;0CHOBHBIMH OMOTEXHOJIOTHH;0CHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX ITUCLUIUINH 3aKOHaAMH C€CTCCTBCHHOHAYYHBIX | CCTCCTBCHHOHAYYHbBIX AWCHUIIIIMH B
B NpoMbIITeRHof | AMCIMIUIMH B TIPOMBIIIIEHHOH | MPOMBIIIIEHHOMH MHUKPOOHOJIOTHH U
MHUKpPOOHOJIOTUM U OHOTEXHOJOTHH, | OMOTEXHOIIOTHH, METOJIOB
MHUKPOOHOJIOTHHI u
5 METOdaMH MaTEeMaTHYCCKOTO | MaTEMaTHICCKOTO aHanm3a u
HOTCXHONOTHH, MCTOMAMH. | 3 yanusa u MOJICJIMPOBAHUS, | MOJCIUPOBAHUS, TEOPETUUECKOIO H
MareMaTuteCkoro  aHalimsa W | 1eopeTHYECKOro U | 9KCIIEPUMEHTATBHOTO UCCIICI0BAHMS
MOJIETTMPOBaHMSI, TEOPETUUECKOIO | SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS
u 9KCIIEPUMEHTAILHOTO
HCCIICIOBAHMS
OIIK-3 3HAeT —KOHIICIIMK CTPOCHUS BEIICCTBA; | 3HAHHA (TOJILKO OCHOBHOIO | JIEMOHCTPUPYET 3HaHMs KoHIenuu | 61-75
CIIOCOOHOCTD (TIOpOTOBBIif ~OCHOBHBIC HallpaBJICHUA U | MaTepuasIa)KOHLENLUUA  CTPOECHUS | CTPOEHUS BEIIECTBA;0CHOBHBIX
YPOBCHB) npo0OIeMaTUKy COBPEMCHHBIX | BEIECTBA;0CHOBHBIX HAIPABICHUIY | HATIPABIEHUH ©W  MPOOIEMAaTUKY
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HCIIOJIB30BATh NPEICTABICHUN POCCUIICKMX U | IPOOIeMaTHKY COBPEMEHHBIX | COBPEMEHHBIX MIPEICTaBICHUN
SHAHUS o 3apyOeKHBIX YUEHBIX O | IpeACTaBIEHU  POCCHHCKUX W | POCCHHMCKUX U 3apyOeKHBIX YUEHBIX
COBPEMEHHOM ¢u3nyeckoi KapTWHE MHpPAa | | 3apyOeKHBIX YUEHBIX O (U3WYECKOW | 0 (QHU3MUEcCKOl KapTWHE MHpa W
du3HUECKOiA CTPOCHUH BEIIECTBA JUIsl | KapTUHE MUpPa U CTPOCHUH BEIIECTBA | CTPOCHUM BEIIECTBA ISl TOHUMAaHHUS
KapTHHE MHpa MOHMMaHUS OKPYKAIOLIEro MHpa | JUIsl IOHUMaHMs OKPYKAIOIIEro MUpa | OKPYXKAIOIIero MHpa U SIBICHUH
2 V) (93
U SIBJICHAU TIPUPOIBI U SIBIICHUN TIPUPOIBI MIPUPOJIBI
IIPOCTPAaHCTBEHHO-
yMeeT —OTJIMYaTh HAYyYHOE IIO3HAHUE OT | YMEeHHue npu pelleHud | AeMOHCTPUPYET YMEHUsioTIn4Yath | /6-85
BPCMEHHLIX (IpOnBUHYTHIM) | HEHAYYHOTO; NPHUMEHITH 3HAHMS | IPAKTUYECKHUX BOIPOCOB M 3aa4 | HAYYHOE IO3HAHWE OT HEHAYYHOTO;
3aKOHOMCPHOCT:IX, ¢usnueckux " XUMHYECKUX | HCTOJIb30BATh 3HAHUS OCHOBHOIO | MIPUMEHSTH 3HAHHUA (U3UYECKUX U
CTpOECHUU 3aKOHOB JUIS ONMCAHUs | MaTepHajla HMOTIMYaTh HAyYHOE | XUMHUYECKHUX 3aKOHOB JUIS OTHCAHUS
BemecTea Tt €CTECTBEHHOHAYYHON  KapTHHBI | [IO3HAHUE oT HEHAy4YHOT'O; | €CTECTBEHHOHAYYHOMI KapTHHBI
MUDpA; OPUMEHATh 3HaHUS (U3MYECKUX U | MUDA; 1aBaTh MPAKTHYCCKYIO OLICHKY
TOHUMAHHA —JlaBaTh TPAKTHYECKYIO OICHKY | XUMUYECKHX 3aKOHOB JJISI ONMCAHUS | COBPEMEHHOH (U3UUECKol KapTHHE
OKPYKaroIero COBpEMEHHOI dusmueckoii | €CTECTBCHHOHAYYHON KapTUHBI | MUpa Ha OCHOBE OIPENEICHHBIX
MUpa U SBJIEHUI KapTHHE MHpa Ha  ocHose | MHPa; aBaTh NPAKTHYECKYIO OUCHKY | MONOKEHUAX — TEOPHUH  CTPOCHMS
COBPEMEHHONW (PU3MUYECKON KapTHHE | BEIECTBA
IIPUPOJBI OTIpeAeIEHHBIX MOJIOKEHUSIX P ¢ P B
MHpa Ha OCHOBE OIpEAEICHHBIX
TCOpHH CTPOCHHA BCILICCTBA [IOJIOKEHUSAX ~ TEOPUH  CTPOCHUS
BEILECTBA
BJIAJIEET —HaBbIKAMH aHalIM3a TMPHUPOJHBIX | IIy0OKOoe W NPOYHOe BJaJeHHe | JeMOHCTPUpYyeT HaBbIKK | 86-100
(BBICOKHIA) SABIICHU W TPOLECCOB  C | 3HAHMSAMH, YMEHHUSAMH H | BJAJCHUSIaHAIN30M MIPUPOJHBIX
MOMOIIBIO  TPEACTABICHHA O | HABBIKAMMAHAIN3a MIPUPOJHBIX | SIBICHUH M IIPOLIECCOB C IMOMOIIBIO
€CTEeCTBEHHOHAYYHOM KapTHHE | ABIEHUM W MPOIECCOB C TOMOIIBIO | MPECTaBICHUI 0
MHUPA; MIPEACTABIICHUI 0 | €CTECTBEHHOHAY4YHON KAPTUHE MUDPA;
—CITOCOOHOCTHIO WCIIONIb30BaTh | €CTECTBEHHOHAYYHON KapTUHE MHUpPA; | 3HaHUAMHU 0 COBpEMEHHOU
3HaHUS 0 COBpCMCHHOﬁ HUCII0JIB30BaTh 3HaHUA (6] q)H3H‘IeCKOI>i KapTUHE MHpa,
busmueckoii  kapTMHe  Mupa, | COBPEMEHHOH (du3nvecKkol KapTHHE | MPOCTPAHCTBEHHO-BPEMEHHBIX
MHpa, TPOCTPAHCTBEHHO-BPEMEHHBIX | 3aKOHOMEPHOCTSIX, CTPOEHUU
MIPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOEHHUHM | BELIECTBA JUIS [TOHMMAaHUS
3aKOHOMCPHOCTAX, CTPOCHUM | porectBa IS MMOHMMAaHUS | OKPY)KAIOIIETO MHpa W  SBICHHUU
BemecTsa AU HOHUMAHHA | okpyskafoIiero Mupa ©  SBICHHUN | TIPUPOJIBI
OKpPY)KAIOLIEr0 MUpa W SBJICHUH | mpHpoIbI
IIPUPOJIB
I1K-9 3HaeT —OCHOBHBIC HAaIIPABJICHUS PA3BUTHUS | 3HAHMSA (TOJIBKO OCHOBHOI'O | ICMOHCTPHPYeT 3HAHUSA OCHOBHBIX | 61-75

131




BJIAJICHUE (oporoBbIit OMOTEXHOJIOTUM W COBPEMCHHBIC | MaTepHaJia) OCHOBHBIX | HalpaBJICHUI pasBUTHS
OCHOBHBIMH YPOBEHb) NOCTHIKCHHA OHOIOrMIeCKIX HanpaBJI€HUN pa3BuUTHUS | OMOTEXHOJOTUM U  COBPEMCHHBIX
METOIaMU u ;I:z;onorl?ﬁ' OMOMEIWMIMHCKAX | GuoTexHOTOrMM M COBPEMEHHBIX | JOCTIKEHUil GHONOrMYECKHX HAYK M
- B ’ JIOCTYDKEHHI OMOJIOTHYECKUX HAYK M | OMOMETUIIMHCKUX TEXHOJIOTHIA;
paeMamu TpaaULMOHHBIE MHUKpPOOHBIE .
poBeneHUsA TEXHONOMMHA W OCHOBHBIC STAIEL OMOMEIMITMHCKUX TEXHOJIOTHIA; TpaﬂHHHOHFBIX MUKPOOHBIX
SKCIEPHMEHTANbH GHOTEXHOIOTHUECKHX IPOLIECCOB; TpaI[I/ILII/IOH\I'-IBIX MUKPOOHBIX | TEXHOJOTHHA W OCHOBHBIX JTalloB
. —CrHocoObl OMOCHMHTE3a OCHOBHBIX | TEXHOJIOTMII M OCHOBHBIX DTAIlOB | OMOTEXHOJOIMYECKUX IPOLECCOB,;
bIX  HCCIICIOBAHUH GHOJIOTHYECKH AKTUBHBIX | GHOTEXHOJOTMYECKHX  MpPOIECCOB; | CIIOCOOOB  OHOCHHTE3a OCHOBHBIX
5 por ;
B CBOCH BCILICCTB; CII0co00B OHMOCHHTE3a OCHOBHBIX | OMOJIOTMYECKH aKTUBHBIX BEIIECTB;
po(heCCUOHATBLHO T OCHOBHBIC  MCTOIIBL M IPUEMBL | 5y 16rpyecki aKTHBHBIX BELIECTE; OCHOBHBIX METOJOB M IPHEMOB
i obnactu MPOBEACHIL SKCHICPUMEHTAILHPIX | 0cHoBHBIX  METOZOB M IPHEMOB | IPOBEACHHS  SKCIEPHMEHTATBHBIX
MCCIACNOBAaHUH B HNPOMBIMUICHHON | 1yhponenps  SKCIIEpPHMEHTATBHBIX | HCCICIOBAHHI B  IPOMBIILICHHON
MHKpOOHONOTHH | yccnenoBaHmii B MPOMBINIICHHON | MHUKPOOMOJIOTHH M OHOTEXHOJIOTHH
Guotexmonorun MUKPOOHOIIOTUU B OMOTEXHOIIOTUN
yMeer —INPUMEHATh  (yHJAMEHTaJIbHBIE | YMEHHE npu pelleHuu | JeMOHCTPUpPYeT (Ha ocHoBe | 76-85
(MPOABUHYTHIM) | TeOpeTHYECKHE  3HAHMs Ui | MPAKTHYECKHX BONPOCOB M 3a]1a4 | 3HAHMi) yMeHUsl  TPUMCHCHHUS
pellleHrs] MPAKTUYECKUX 3aJad B | MCMOJb30BAaTh 3HAHUSA OCHOBHOTO | (YHIAMEHTAJIbHBIX TEOPETUUCCKHUX
obnactu MHUKpOOHOM | MaTepuaia UIIPUMEHSITh | 3HAHUS JUIS PEIICHUS MPAKTHICCKUX
OMOTEXHOJIOTMM ¥ TPOBOJUTH | QyHIAMEHTAIbHBIE TEOPETHYECKHE | 3a7a4 B 00NacTh  MHUKPOOHOM
WCCIICIOBAHUS 10 | 3HAHUS JJIS PEIICHUS MPAKTHYSCKUX | OMOTEXHOJIOTUU u MIPOBOJIUTH
COBEPIICHCTBOBAHHUIO 3ajad B 0O0JIACTH  MHUKPOOHOMW | MCCIIeIOBaHUS 1o
OMOTEXHOJIOTUYECKOTO TIpoIiecca; | OMOTEXHOJIOTHH " MIPOBOJUTE | COBEPIIICHCTBOBAHUIO
—IPOBOAWTH 3KCICPUMEHTAIbHBIE | UCCIEAOBAHUS 1Mo | OMOTEXHOJIOrMYECKOTrO MPoIiecca;
VFICCIIEIOBAHHS B TIPOMBIILICHHOf | COBEPIICHCTBOBAHMIO MPOBEJACHUS  IKCHEPUMEHTAIBHBIX
MHKPOBHOTOTHH 1 | OMOTEXHOIOTMYECKOTO MPOLECCa; WCCIICIOBAHUN B  MPOMBINIICHHON
T MIPOBOJIUTH OKCMIEPUMEHTAIBHBIC MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUN
HCCIICIOBAHUS B IPOMBIIUICHHOM
MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTHU
BJIaJI€ET —cnocobamu [OJTy4eHHs | rIy0okoe W NPOYHOe BJIaJeHHe | JeMOHCTPUpYyeT HaBbIKH | 86-100
(BBICOKHIA) MPOJIYIICHTOB TMOJIE3HBIX BEIIECTB, | 3HAHUSIMH, YMeHUsIMH U | TIOJIyYeHUs MPOIYIICHTOB TOJIE3HBIX
U3yUYCHHUS ux (U3M0JI0TO- | HABBLIKAMUIIONYYCHUS TIPOYIICHTOB | BENIECTB, M3YYEHHUS WX (DU3HOJIOTO-
OMOXMMHYECKUX XapaKTEPUCTUK | MOJIC3HBIX BEIIECTB, W3YUYCHHS] WX | OMOXUMHYECKUX XapaKTEPUCTUK
—OCHOBHBIMH METOJIaMHU U | (PU3HOIOTO-OMOXUMHYCCKHUX OCHOBHBIX METOJIOB U IPUEMOB
npueMaMu MIPOBEJICHNSI | XapAKTEPHCTHK OCHOBHBIX METOJIOB | MPOBEJCHUSI  OKCIIEPUMEHTAIBHBIX
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IKCIIEPUMEHTAIBHBIX
KCCIIEIOBAHUI B MPOMBIIIJIEHHON
MHKPOOHOJIOTHN u
OHMOTEXHOJIOTHH;

—HaBbIKAMH  IUTAHUPOBaHUS |
BBITIOJTHCHUA
OKCIIEPUMEHTAIBHBIX 3a7ad  I10

MOJTyYEHHUIO LIEJEBBIX MPOAYKTOB,
U3YYEHHUIO 3aKOHOMEPHOCTEH U
OMOCHHTE3A,

YCJIOBHI Ux

ONTUMH3ALIMU OHUOMpoIiecca

u MIPUEMOB MIPOBEICHUS
9KCHEPUMEHTAIIBHBIX HCCIIEAOBAaHUN
B IIPOMBIIUIEHHONH MUKPOOHOJIOTHUH U
OMOTEXHOIOTUH; HABBIKAMH

TUIAHUPOBAHUS W BBINOJIHEHHS
SKCHEPUMEHTAIBHBIX  3ajad IO
MONYYCHUIO [ENEBBIX TMPOAYKTOB,
W3YYEHUIO  3aKOHOMEPHOCTEH U
yCIOBUI ux OmocuHTE3A,
ONTHMH3ANNN OHoTpoIiecca

HCCIIEIOBAHUIT B  MPOMBIIUICHHON
MHKPOOHOJIOTHH u
OMOTEXHOJIOTUH; HABBIKAMH
MJIAHUPOBAHUSI M BBINOJHEHUS
SKCIEpUMEHTAIBHBIX  33Jad 1O
MOJlyYEeHUIO IEJIeBBIX MPOAYKTOB,
W3YYEHUIO  3aKOHOMEPHOCTEH U
yCIIOBUH ux OnocuHTe3a,
ONTHMH3ANAN OHOTIpoIIecca
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3K33M€H3HI/IOHHBIG MaTE€pHaJIbl,
coaepRalmue KOMIUIEKT YTBEP/KACHHBIX 110 yCTaHOBﬂeHHOﬁ (l)opMe
BOIIPOCOB, IK3aMECHAIIUOHHBIX OMJIETOB AJIF IK3aMEHa

1. OcHoBHbIe 3a71aun «KOMIUIEKCHON MTPOrpaMMbl Pa3BUTHSI OMOTEXHOIOTMH
P® 1o 2020 roga» B 06J1aCTH MPOMBIIIIICHHON OMOTEXHOJIOTHUH.

2. cTopusipOMBIIIIEHHOMMUKPOOUOJIOTHH.

3. OcHOBHBIE 00JacCT OHMOTEXHOJOTHMH, HWMEIOIINE IPOMBIIUICHHOE
3HAYECHUE.

4. XapakTepuCTHKa OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH.

5. O6mas xapakTepucTHKa MUKPOOPTaHU3MOB

6. OnpeneneHuss MHUKPOOPraHU3MOB, KIETOUHBIX KYJIBTYpP JKUBOTHBIX
UpACTEHUHN, BUPYCOB, (EPMEHTOB, OHOJIOTUYECKH AKTHBHBIX XHUMHUYECKHUX
BEILECTB.

7. O0mas knaccudukanus OMOTEXHOJIOTHYECKOW MPOTYKIIUH.

8. Knaccudpukanus  OMOTEXHOJIOTUYECKOM  MPOAYKIMH B 0OJAcTH
MOJIEKYJISIPHON OMOTEXHOJIOTHH.

9. OCcHOBHBIE MPUHIUIBI PETYISIUM MeTaboiu3Ma U CKOPOCTH PpoOCTa
MHUKPOOPTraHU3MOB

10. BzaumonelicTBue  peryyisaTOpHbIX MEXaHU3MOB IpU  YIpaBJICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

11. Cenekuusi MHKPOOPTaHM3MOB — TPOAYIEHTOB MPAKTUYECKH Ba)KHBIX
BEILECTB

12. Ucnionb30BaHWe  TEHETUYECKOM  WMHXKEHEpUW ISl TIONYYCHHS
MPaKTUYECKHU MOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB

13. KynbTHUBUpOBaHHE MUKPOOPTAaHU3MOB

14. ITepuoauueckoe KYJIbTUBUPOBAHUE — Hayajo W3Y4YEHHUS
MUKPOOHOJIOTUYECKOTO CHHTE3A.

15. HenpepbiBHOE KYJIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

16. KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.

17. Yupasngemoe KyJbTUBUPOBAHUE MUKPOOPTaHU3MOB.

18. Aspanus npu KyJIbTUBUPOBAHUM MHUKPOOPTaHU3MOB

19. Xpanenre MUKPOOPTaHU3MOB

20. bakTeproharuBMHUKPOOHOIOTHYECKOUTTPOMBIIIIIEHHOCTH

21. IMMOOMIN30BaHHBIEKIETKUMUKPOOPTaHU3MOBUUXIIPUMEHEHHE

22. IlonyyeHne OMOJOTMYECKM AKTHBHBIX BELIECTB M  OTHENbHBIX
KOMIIOHEHTOB MUKPOOHBIX KJIETOK

23. O0Opa3zoBaHue aHTUOMOTHUKOB B IIPOMBIILJICHHBIX YCIOBHSIX.



24. IIpoMBIIUIEHHOE MOJy4YeHUE aHTUONOTHUKOB.

25. TloTepst cmOCOOHOCTH MUKPOOPTAHU3MOB K 00pa30BaHUIO0 aHTUOMOTHKOB
B ITPOMBIIIUICHHBIX YCIIOBUSX.

26. Butamun B12 (mpoxynentst Butamuna B12; 6uocunres Butamuna B12;
¢dbyukiuu ButamuHa B12; monydenue u npuMeHeHne ButaMuda B12).

27. PuboduaBun (mpoayueHTsl pubodaBuHa; OHOCHHTE3 puOOQIaBUHA;
peakiuu, Karaau3upyemble (IaBONPOTEUIaMU; TIOJyYeHHE U TMPUMEHEHHE
pubodiaBuHa).

28. Oproctepud (MPOIYLEHTH JProcTeprHa; OWOCHMHTE3 JPrOCTEPHHA;
yCIIOBUSL 00pa30BaHUs DJProcTEpUHA JAPOXOIKAMH; IONIyYCHHE M MPUMEHEHHE
ProcTeprHa).

29. buocuHTe3 KapOTUHOUIOB.

30. [IpoyieHThI ¥ TPOMBIIIUIEHHOE MOJTyYeHUE KaPOTUHOUIOB.

31. [lomyyeHne aMUHOKUCIOT C MOMOIIBI0 UMMOOUIIM30BAHHBIX KIIETOK U
dbepMeHTOB.

32. bruocuHTe3 TUTHIOB.

33. BausiHue ycnoBuii KyJIbTUBUPOBAHMS Ha COCTAB JIUMHIOB.

34. Bo3MOKHOCTH MPOMBIIIJIEHHOTO MOTyYEeHHUS JTUITHIOB.

35. buocunTe3 nmoaucaxapuaos.

36. YcioBusi  KyJbTHUBUPOBAHHS ~ MHUKPOOPTAaHM3MOB M OWOCHHTE3
NOJIUCaXapHU/I0B.

37. IIpoMBIIIUIEHHOE TIOJTyYeHHE MUKPOOHBIX MOJIMCAXaPHUIOB.

38. CiuproBoe OpOKEHHE B TIPOMBIIIICHHON OMOTEXHOJIOTHH.

39. [IponmmoHOBOKHCIIOE OPOKEHHUE B MPOMBIIIIICHHOW OMOTEXHOJIOTHH.

40. AuieToHO-OyTHIIOBOE B TPOMBIIIJICHHONW OMOTEXHOJIOTHH.

41. M0o0YHOKHUCI0€ OpOKEHUE B MPOMBIIIIIEHHOW OMOTEXHOJIOTHH.

42. [Tonyuenue ykcyca U APYTrHe acleKThl UCIOIb30BAHUS YKCYCHOKHCIIBIX
OaxTepwii.

43. Mukpobuosornueckre Tpanchopmaiuu npu cuarese Butamuna C.

44. TlonyyeHue opraHU4eCKuX KUCIOT.

45. Tpancdopmarys OpraHU4eCKUX COSTUHECHUIA.

46. [Ipon3BoaCcTBa, OCHOBAHHbBIE HA TIOJYYEHUH MUKPOOHOI OMOMACCHI.

47. Ilonyuyenue Oenka.

48. Uctopus HCTIONB30BaHMS MUKPOOPTAHU3MOB JIJISI TTOTyUYEHUs OeKa.

49. [Tpou3BoOACTBO BaKIIMH, OakTeprodaros u Mpenaparos,
HOPMAIHM3YIOIUX MUKPO(DIOPY YeIOBEKa.

50. JleuebHO-nipounakTUUecKue mpenapatsl 6aKTepruodaros.

(moamuce)
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20

T.

KpnTeplm BBICTABJICHHUA OLICHKHU OﬁyanOl[[I/IMCH Ha 3K3aMCHE

o TMCOMIIJIMHE

«IIpompbltieHHass MUKPOOHOJIOTHSL U OMOTEXHOJIOTHS»

Bbansl
(peUTHHTOB
Ol OLIEHKH)

Ouenka
3a4yera/
IK3aMeHa
(cTranmapTHas)

TpedoBanus Kk ¢pOpMUPOBAHHBIM KOMIIETEHIMAM

100-85
OaIoB

«OMJIUYHOY

OneHka «OTJIIMYHO» BBICTABIACTCS OOydYaromemycs,
€clli OH MIyOOKO M MNPOYHO YCBOWJI INPOrpPaMMHbIN
MaTepuai, UCUEPIIbIBAIOLIE, [10CIIE0BATEIbHO, YETKO U
JOTMYECKH CTPOMHO €ro u3jaraer, yMeeT TEeCHO
yBS3bIBaTh  TEOPUIO €  MPAKTUKOH,  CBOOOJHO
CIpaBisSIeTCs € 3ajladyaMu, BONpPOCAaMH U JPYTUMH
BUJIaMH [IPUMEHEHHUS 3HAHUH, IPUYEM HE 3aTpyAHSETCS
C OTBETOM IIPH BUJOU3MEHEHUHU 3a/I1aHUM, HCIIOIb3YET B
OTBETE MaTepual MOHOTPAPHUUECKOW JIUTEPATYpHI,
IpaBUIbHO 00OCHOBBIBAET NPUHATOE pPELICHHE, BlIaieeT
Pa3HOCTOPOHHUMU HaBbIKaMU " npreMaMu
BBINOJIHEHHSI TPAKTHYECKUX 3ajay.

85-
760a10B

«xopouio»

OneHka «XOpOIIO» BBICTABISIETCS  OOydJaromemycs,
€Cld OH TBEPAO 3HAeT Marepuan, I'paMOTHO U IO
CYLIECTBY H3JaraeT €ro, He JOIyCKas CYyIIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BONPOC, IPABUIBHO
MIPUMEHSIET TEOPETHUUECKHUE IOJIOKEHUSI MPU PELIeHUU
IPAKTUYECKUX  BOINPOCOB M 3a7ad,  BIAJEET
HEOOXOJMMBIMHA  HaBBIKAMH W TNPHEMaMH  HX
BBINTOJIHEHMSL.

75-610amn

«y0061emeop
UMenbHO»

Onenka «YZIOBJIETBOPHUTEIHHO BBICTABJISIETCA
oOydaromemycsi, €ClId OH HMEeeT 3HaHHUS TOJIBKO
OCHOBHOIO MaTrepuaja, HO HE YCBOWJ €ro JAeTaJeH,
JIOIIyCKAET HETOYHOCTU, HEJOCTATOYHO IIPaBUJIbHBIC
(hopmMyITUPOBKH, HapyUIEHUS JOTHYECKON
MOCJIEA0BATEIBHOCTH B H3JI0KEHUU IPOTPAMMHOIO
Marepuaia, WCTIBITHIBAET 3aTpyTHEHUS npu
BBITIOJTHEHUH MPAKTUYECKUX PaboT.

60-50
OaI0B

«Hey0o0s1ems
OPUMENILHOY

OneHKa  «HEYIOBJICTBOPUTEIILHO»  BBICTABIISIETCS
oOyuaromemMycsi, KOTOPbIi HE 3HAeT 3HAYUTEIbHOMN
YacTH  MPOrPpaMMHOTO  MaTepuaia,  JOIMYCKaeT
CYIIECTBEHHbIC OIIMOKH, HEYBEPCHHO, C OOJBIIUMHU
3aTPyAHEHUSMH BBITIOJHSET MpaKkTHUecKue padboTel. Kak
MPaBUJIO, OIEHKA «HEYJOBJICTBOPUTEIBHO» CTaBHUTCS
00yJaromuMcsi, KOTOpPbIE HE MOTYT IPOIOIKUTH
oOydyeHne 0e3  JONMOTHUTENBHBIX  3aHATHH  TIO
COOTBETCTBYIOIIEH TUCIUIIIMHE.
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Obpasey sx3aMeHayUuoOHH020 buema

§

MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA30OBAHU S POCCHUICKOM
OEJIEPALIN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIETO 00pa30BaHUS
«JlanbHeBOCTOYHBII (enepanbHbIii YHUBEPCUTET»
(IBDY)
IxoJs1a OnoMeTUIIMHBI
(IIBM)
Peanuzyrommii JlemapTaMeHT NMUILEBLIX HAYK U TEXHOJIOTHI

0)11 19.03.01 buorexHoOTHS

JlucuuIimaa ITpoMbIuIeHHAs: MEKPOOHOJIOTHS i OHOTEXHOIOTHS
®opma oOyuenns  OuyHas

Cemectp 6 (Becennuii) 20 -20_ yueOHOrO roaa

JK3aMeHAUMOHHBIN Ouier Ne 1

1. OcHOBHBIE 00JacTH OMOTEXHOJOTHHM, UMEIOIIUE MPOMBIIUICHHOE
3HA4YCHHE.

2. llepuommueckoe KYJIbTUBUPOBAHUE - Ha4ajIo M3YUYCHUS
MHUKPOOHOJIOTHYECKOTO CHUHTE3a.

3. IIpomeInieHHOE TOTyYeHHUE MUKPOOHBIX TOJIMCAXapHI0B.

Hupexrop Jlemapramenta
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KoMmiekThbl 0lIeHOUHBIX CPEACTB /ISl TEKYIIEH aTTecTalnu

OdopmireHne OIIOPHOI0 KOHCIIEKTA
no aucuuuinHel [poMeInuIeHHass MUKPOOHOIOTHS M OMOTEXHOIOTUS

1. UcTopust IpOMBIIIUIEHHON MUKPOOHOIOTHH

1.1  XpoHojormyeckue  3Tambl  Pa3BUTHS ~ MHUKPOOMOJIOTHM IS
OMOTEXHOJIOTHH.

2. O0wmas XxapakTepUCTUKa MUKPOOPTAHU3MOB

2.1 AykapuoTsl (BUpPYCHI U BEPOH/IBI).

2.2 IIpokapuoThsl (0akTepun).

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

2.4 ®epMEeHTHI.

2.5 bUONOrNYeCKr aKTUBHBIE XUMUYECKHE BEILIECTBA.

2.6 KynbTypbl 3yKapuOTHYECKHUX KIIETOK.

3. OcHOBHBIE TPUHIUIOBI PEryJSIIUM  MeTadoiM3Ma U CKOPOCTH
POCTAMUKPOOPTraHU3MOB

3.1 OcHOBHBIE TOHATHS.

3.2 Perynsnus Ha ypoBHE OMOCHMHTE3a OCIIKOB.

3.3 Perynsuus akTUBHOCTH F'OTOBBIX OEJIKOBBIX TOCPEAHHUKOB.

34  Perymsaumss ~ MHTErpajbHbIX  MEMOpaHHBIX  MPOIECCOB Yy
MUKPOOPTaHU3MOB.

3.5 DB3auMoAeHcTBHE PETYJATOPHBIX MEXaHW3MOB IIpU  YIIPABICHUHU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

4. Cenexkuusi MHKPOOPraHM3MOB —  IPOAYLEHTOB  IPAKTHUYECKHU
Ba)KHBIXBEILIECTB

4.1 Bp160op MCXOTHOTO MUKPOOPTaHU3MA JJTsI CEJICKITHH.

4.2 IToaroroBka HCXOAHOTO IITaMMa K CEJICKIIMOHHOU paboTe.

4.3 [lomy4yeHne MyTaHTOB.

4.4 Metonbl 0TOOpa MyTaHTOB C MOBBIIIEHHBIM YPOBHEM MPOIYKIUH.

4.5 Meton noiy4yeHusi FTeHETUYECKUX PEKOMOMHATOB.

5. Vcnonb30BaHue F€HETUYECKON MHKEHEPHUH IS TOTYUYEHUSI MPAKTUUYECKU
MIOJIE3HBIX IITAMMOB MUKPOOPTAaHU3MOB

5.1 [lony4yeHue GENKOB YeJIOBEKA U )KMBOTHBIX.

5.2 KoHcTpynpoBaHr€ IITaMMOB NPOJAYLIEHTOB NEPBUYHBIX M BTOPUYHBIX
METa0OJIUTOB.

6. KynbpTuBHpOBaHNE€ MUKPOOPTaHU3MOB
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6.1 Ilepuoguyeckoe  KyJIbTUBUPOBaHHME  —  Hayajo  H3Yy4Y€HUs
MHUKPOOHOJIOTHYECKOTO0 CUHTE3A.

6.2 HenpepbIBHOE KYJIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

6.3 KomuecTBeHHbIE XapaKTEPUCTUKN MUKPOOPTAHU3MOB.

6.4 Ynpasisgemoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

7. Aspanus npy KyJIbTUBUPOBAHUN MHUKPOOPTaHU3MOB

7.1 BrnusiHMe KOHIEHTpALMM PACTBOPEHHOTO B Cpelie KHUCIOpoJa Ha PoOCT
MHUKPOOPTaHU3MOB.

7.2 TpancnopT KHUCIOpOAA W3 BO3dyXa B KYJbTYPaJbHYIO Cpeay H K
MUKpPOOpPraHU3MaM.

7.3 MareMatnyeckoe omucaHue abCOpOLMH KUCIOpOAa B NEPUOIUYECKU
JEHCTBYIOIIEM annapare Ipy KyJIbTUBUPOBAaHUM MUKPOOPTaHU3MOB.

7.4 AOcopbuus Kuciopoia B NMEPUOJUYECKH JEHCTBYIOIIEM amnmnapare 0e3
MUKPOOPTraHU3MOB.

7.5 AGcopOuus Kuciaopoja B NEPUOANYECKU JIEHCTBYIOIIEM amnapaTe Mpu
KyJIbTUBHPOBAHUS MHKPOOPTaHH3MOB.

7.6 AOcopOius KuCIopoJa B HENPEPHIBHO ACHCTBYIONIEM arapare s
KyJIbTUBHPOBAHUS MHKPOOPTaHH3MOB.

8. XpaHeHHE MUKPOOPTaHU3MOB

8.1 Ilepuoanueckue nepeceBbl (WK «CyOKYJIbTUBHPOBAHUEY ).

8.2 XpaHeHHME MHUKPOOPraHM3MOB TIPU HUBKUX U  YJIbTPAHU3KHUX
TEeMIEpaTypax.

8.3 JInodunuzanus.

8.4 XpaHeHrne MUKPOOPTaHU3MOB B BBICYIIEHHOM COCTOSIHHH.

8.5 XpaHeHue noji MUHEPAJIbHBIM MACJIOM.

8.6 XpaHeHHE OTAENBHBIX TPYNI MUKPOOPTaHU3MOB.

8.7 OnpeneneHune >KkU3HECOCOOHOCTH KYJIBTYD.

9. baktepuodaru B MUKpOOHOJIOTMYECKON MPOMBINIIICHHOCTH

9.1 Muoroo0Opa3sue u obmre cBoicTBa OakTeprnodaros.

9.2 Ilonamanue ¢garoB Ha MPOU3BOICTBO.

9.3 OcHOBHBIE CTAIUM PA3BUTUS W NPOCTEUIIHNE METOAbl HCCIICAOBAHUS
0akTeprogdaros.

9.4 OcoOeHHOCTH pa3BUTUSI YMEpPEHHBIX (aroB (JIM3OTCHU3ALMH U
VUHIYKIUN).

9.5 HocutenbcTBO (TICEBAOMU3OTEHUSI) U WH(PEKIMA KIETOK MEPMAHEHTHO
pazBuBaromumucs ¢paramu ([IPO-undexuus).

9.6 IIpocTeie ciocoOblI uaeHTUPUKAIMN OaKTepruodaros.

9.7 HedextHsie ¢aru. IloHsTHe O CYIIECTBEHHBIX U HECYUIECTBEHHBIX
(106aBOYHBIX) TeHAX.
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9.7 IlpuHIMIIBI 1 METO/BI KIIaccudukanuu 6akTepruodaros.

9.8 daroserit npoduis 3aBoaa (DII3).

9.9 Mexanu3Msbl (aroycToiunBOCTH OAKTEpUil U CLIOCOOBI PEOTBPAICHUS
(haroJM3ucoB.

9.10 Bakrepuodaru B reHeTUKE U CEJIEKIIMN MPOMBIIIIEHHBIX MPOTYIIEHTOB.

9.11 O6Gmebunooruyeckast 3Ha4uMMOCTh HCCIIeIOBaHUs OakTepuodaros.

10. UmMmMoOMIIM30BaHHBIE KJIIETKH MUKPOOPTAHU3MOB U UX MPUMEHEHHE

10.1 MeToapl UMMOOMIM3AIIMN KIIETOK MUKPOOPTaHU3MOB.

10. 2 OcobGeHHOCTH KUBBIX HMMOOUIIN30BAHHBIX KJIETOK MUKPOOPTaHU3MOB.

Kpurepuu oneHku:
v 100-86 GaiIoB — OTBET IMOKA3bIBAET TIIYOOKOE M CUCTEMATHUECKOE 3HAHKE

BCEro IIPOrpaMMHOIO MaTepuaiga U CTPYKTYpbl KOHKPETHOTO BOIIPOCA, a TaKKe
OCHOBHOT'O COZIEP>KaHUSI U HOBAIMil JIEKIIMOHHOT'O Kypca IO CPaBHEHUIO ¢ y4eOHOH
JUTEPATyPOil; IEMOHCTPUPYET OTUETIIMBOE U CBOOOAHOE BJIAJICHNUE KOHIIETITYaJIbHO-
MOHATHIHBIM anmnapaToM, HAyYHBIM SI3bIKOM U TEPMHHOJIOTHEHN, OTBET MOKA3bIBAET
3HaHHWE OCHOBHOMW JIUTEPATYPHI U 3HAKOMCTBO C JOMOJIHUTEILHO PEKOMEHJOBAaHHOM
JUTEPaATYpPOil, TOTMYECKH KOPPEKTHOE U YOETUTENbHOE U3JI0KEHUE OTBETA.

v 85-76 GautoB — 3HAHHE Y3JIOBBIX MPOOIEM MPOrPaMMBI M OCHOBHOTO
COJIEp)KaHUsl JIEKIIMOHHOTO Kypca; YMEHHE II0JIb30BAThCA  KOHLENTYaJbHO-
NOHATUIHBIM anmapaToM B IMPOLECCE aHaliM3a OCHOBHBIX MpOOJIEM B paMmKax
JAHHOW TEMbI, 3HAHHWE BAXKHEUIIUX pPabOT U3 CIHCKA PEKOMEHIOBAaHHOM
JUTepaTypel. B IelOM JIOTUYECKM KOPPEKTHOE, HO HE Bcerga TOYHOE W
apryMEeHTHPOBAHHOE U3JI0KEHUE OTBETA.

v’ 75-61 Gamr — (¢parMeHTapHBIC, MOBEPXHOCTHBIE 3HAHWS BaKHCHIIINX
pa3fenoB MporpaMMmbl M COAEpPKaHUS JIEKUMOHHOTO Kypca; 3aTpyAHEHUS C
UCMOJIb30BAHUEM HAYYHO-TIOHSATHUIHOIO amnmapata ¥ TEPMHUHOJOIMHM Y4eOHOMH
JUCLUMIUIMHBI; HEMOJIHOE 3HAKOMCTBO C  PEKOMEHJIOBAaHHOW  JIMTEPaTypoil;
YaCTHYHbIE 3aTPYAHEHHS C BBIIOJHEHUEM IPEIYCMOTPEHHBIX MPOrPaMMOi
3aJaHUl; CTPEMJICHHE JIOTUYECKH OIPENEIEHHO W IOCIEAOBATEIBHO H3JI0KHUTH
OTBET.

v' 60-50 GaiioB — He3HAHHE, TMOO OTPHIBOYHOE MPEACTABIEHUE O JAHHOM
npobsieMe B paMKax y4eOHO-TIPOrpaMMHOIO MaTepuaia; HEyMEHHE HCIOJIb30BaTh
MIOHATUMHBIN anmnapar; OTCyTCTBUE JIOTUYECKOU CBSI3U B OTBETE.

CocraBurenp N.A. CynpyHoBa

(moamuce)

« » 20 T.
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Tembl pedpepaToB U 10KJIAT0B
no aucuuiuinHel [poMeInuieHHass MEKPOOHOIOTHS M OMOTEXHOIOTHS

1. O6bekThl OMOTEXHOJIOTUN (OMOJOTUYECKUE CHUCTEMBI, HCIOJIb3yEeMbIE B
OMOTEXHOJIOTHH).

2. brooobekThl. CrlocoObl X CO3/IaHMS M COBEPIICHCTBOBAHUS.

3. CiocoObl U CUCTEMBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

4. Vcnonb30BaHWe  MOJEKYJSIPHBIX ~ MEXaHU3MOB  BHYTPHUKJIETOYHOM
peryisnuu B OMOTEXHOIOTHUECKOM MPOU3BOCTBE.

5. ®epMeHTaMOHHBIE TPOIIECCHI B IPOMBIIIUIEHHOCTH.

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. CoBpemMeHHOE COCTOSTHUE U TPOOJIEMbI TTPOU3BOICTBA AHTHOUOTHUKOB.

13. CoBpemeHHOE COCTOSTHUE U TIPOOJIEMbI IPOM3BOJICTBA HMHCYJIMHA.

14. CoBpemMeHHOE COCTOSTHUE U TIPOOJIEMBI TTOJTyYSHHS TIEKTUHOB.

15. CoBpeMeHHOE COCTOSIHUE U MPOOJIeMbl IOTYyUYEHUS] KAPOTUHOUIOB.

16. ITpoGaembl POU3BOACTBA OMOIOTUYECKH AaKTUBHBIX MOJICKYJI.

17. Ucnionbp30BaHMe  TEHETUYECKOM  WMHXKEHEpUH IS TOJyYeHHUS
MPAKTHYECKH TMOJIE3HBIX MTAMMOB MUKPOOPTaHHU3MOB.

18. OnTumu3anusi  OMOTEXHOJIOTHYECKUX  TPOIECCOB  C  MOMOIIBIO
IPOrpaMMHBIX IPOAYKTOB.

19. CBepxcuHTe3  MPOAYKTOB  MeTa0oimM3Ma C  HCIOJb30BaHHEM
TeHETUYECKUX METOJIOB.

20. BnusiHue yclioBUM KyJIbTUBUPOBAHUS HAa CTAOMIBHOCTH IUJIQ3MHUII U
OMOCHHTETUYECKYIO aKTUBHOCTh PEKOMOMHAHTHBIX IITAMMOB OaKTepuil.
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Kputepuu oneHky npe3eHTallMU JOKIa1a:

g | S0-606amtos | 6175 Garzon 76-85 Ganton 86-100 Gamon
o) (HeynoBjaeTBOp | (yAOBJeTBOpHUTE (xopouo) (oTmHHO)
) HUTEJbHO) JIbHO)
Kpurep Conep:kanue KpuTepuen
U
[Ipobnema He [TpoGiema [TpoGiiema packpeITa. [Ipobnema packpeiTa
packpsITa. packpseiTa He [TpoBenen ananu3 HOJHOCTBIO.
£ 3 | OrcyrcTBYIOT MOJTHOCTBIO. po0ieMbl 6e3 [IpoBenen ananus
E § BBIBO/IBI BriBobI He MIPUBIICUCHUS poOIIeMEBI ¢
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E JIOTHYECKH HE CHCTEMAaTH3MpPOBa | CUCTEMaTH3MPOBAaHA U CHCTEMaTH3HPOBAaHa,
= cBsizaHa. He Ha W/WJIH HE MOCJIeI0BATENbHA. NI0CJIEIOBATENbHA U
E UCIIONIb30BaHbl | mocienoBarenbHa | Mcnonb3oBaHo Oosnee 2 JIOTUYECKH CBsI3aHa.
% npodeccuoHaIb | .MCIOJIB30BaHO 1- | mpodeccnoHaIbHbIX Hcnonb3oBano 6omee
é HbIE TEPMHUHBI 2 TEPMHHOB 5 npodeccnoHaIbHbIX
npodeccuoHaIbH TEPMUHOB
BIX TEPMHHA
He Hcnonbs30BaHbl Hcnons3oBanbl [Inpoko
UCTIOJIB30BAaHBl | TEXHOJIOTHH TexHosioruu PowerPoint. | ucrosp30BaHbI
E TEXHOJIOTUH PowerPoint He 6omnee 2 ommbok B TEXHOJIOTHH
= PowerPoint. YacTUYHO. 3-4 NPEICTaBISIE MO (PowerPoint u mp.).
§. Bonbie 4 OLIMOKH B uHpopManuu OTCyTCTBYIOT
g‘ oLIMOOoK B IIpeICTaBIsIEMON OLIMOKH B
npecTaBIsieMo | HHPOpMaLuu IpeCTaBIsIeMOil
i uHpopMauu nHpopmanu
= Her orBeToB Ha | TOJIBKO OTBETHI OTBeThI Ha BONPOCHI OTBeTHI HAa BOIIPOCHI
= 32 | BOIpOCHI Ha dJIEMEHTAapHBIC | MTOJHBIC W/UJIM YACTUYHO | TIOJHEIE, C
é é_ BOTIPOCHI TIOJTHBIE MIPUBHICHHEM
- 3 IPUMEPOB U/UITH
o .
HOSICHEHUH
CocraButenb N.A. CynpyHoBa
(moamnuce)
« » 20 r.
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Bonpocs! 1J1s1 KOJIOKBUYMOB, co0ece10BaHNUs
no aucuumiuHel [pompinuieHHas MUKPOOUOJIOTHS U OMOTEXHOJIOTUS

Pa3nen 1. Hayuynble 0CHOBBI IPOMBILIIICHHON MUKPOOHOJIOTHH.

Tema 1. VcTopus mpoMbIIIJIEHHON MUKPOOUOJIOTHH,

2. XpOHOJIOTUYECKUE JTarbl pa3BUTHUSA MHUKPOOHOJIOTUN IS
OMOTEXHOJIOTHH.

Tema 2. O6miast XxapakTepuCTUKAa MUKPOOPTaHU3MOB.

/. AykapuoTsl (BUPYCBI U BEPOUIBI).

8. [IpoxapuoTsl (0akTepun).

9. Dykapuotel (Tpubbl, BOAOPOCIH, MPOCTEHININE, BBICIIUE PACTECHU,
JKUBOTHBIC).

10. ®DepmeHTHI.

11.  buonormvecku aKTUBHbIE XMMUUYECKUE BEIIECTBA.

12.  KynpTypsl 3yKapHOTHYECKHUX KIIETOK.

Tema 3. OcCHOBHbIE NPUHLMUIIBI PETYJSIUH MeTadoNIM3Ma W CKOPOCTU
POCTAMUKPOOPTaHU3MOB.

6. OCHOBHBIE TIOHSTHS.

7. Perynsimus Ha ypoBHE OMOCHHTE3a OETTKOB.

8. Perynsiust akTHUBHOCTH FOTOBBIX OEJTKOBBIX OCPEAHUKOB.

9. Perynsinust MHTETpajbHBIX MEMOPaHHBIX MPOLIECCOB Y MUKPOOPTaHNU3MOB.

10. BzaumopeiicTBUE pEryJsSTOPHBIX MEXaHM3MOB MIPHU YINpPaBICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

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

6. Be160p MCXOTHOTO MUKPOOpPTaHU3Ma JIJIsl CENISKIINH.

7. IlonroToBKa MCXOIHOTO IITAMMa K CEJICKIIMOHHOM paboTe.

8. [lony4yeHue MyTaHTOB.

9. MeToap1 0TOOpa MYyTaHTOB C MOBBIIIEHHBIM YPOBHEM MPOAYKIIUH.

10. Meroa nonyyeHus: FTeHETUYECKUX PEKOMOUHATOB.

Tema 5. lcnonb3oBaHuE TE€HETUYECKOM MHXKEHEPUM UL IIOJNYYEHHUS
MPAKTUYECKHU MOJIE3HBIX ITAMMOB MUKPOOPTaHU3MOB.

3. Ilosyuenue OEIKOB YeOBEKa U KUBOTHBIX.

4. KoHCTpynpOBaHUE IITAMMOB IPOAYLEHTOB IMEPBUYHBIX UM BTOPHYHBIX
MeTaboJIUTOB.

Tema 6. KyapTuBHpOBaHNE MUKPOOPIaHU3MOB.

5. [lepuoguueckoe KyJIbTUBUPOBaHUE - HayaJo U3y4EHUs
MUKpPOOHOJIOTUYECKOTO CUHTE3A.

6. HenpepriBHOE KyJIbTHBUPOBAaHHE MUKPOOPTaHNU3MOB.
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7. KonmnuecTBEeHHbIE XapaKTEPUCTUKU MUKPOOPTAHU3MOB.

8. Ympasnsemoe KyJIbTUBUPOBAHHE MUKPOOPTaHNU3MOB.

Tema 7. Aspanus mpu KyJIpTUBUPOBAaHUM MUKPOOPTAHU3MOB.

/. BnusiHue KOHIICHTpAIlMM PACTBOPEHHOTO B Cpele KHUCIOpoAa Ha pOCT
MHUKPOOPTaHU3MOB.

8. Tpancnopt KHCIOpOJa M3 BO3JyXa B KYJIbTypaJlbHyl0O Ccpeay U K
MUKpPOOpraHU3MaM.

9. Maremaruueckoe omucaHue a0CcopOLUMU KHCIOpOoJa B TEPUOJUUYECKU
JEHCTBYIOIIEM anmnapate Ipy KyJIbTUBHPOBAHUH MHUKPOOPTaHU3MOB.

10.  AOGcopOrus Kucaopoaa B MEPUOINYECKH JICUCTBYIOIIEM ammapare 6e3
MUKPOOPTaHU3MOB.

11. AOGcopOuus KUCIOpoJa B TMEPUOJUYECKH JIEUCTBYIOIIEM arrapaTre
P KYJIbTUBUPOBAHUSI MUKPOOPTAHU3MOB.

12.  AGcop0uusi KUCIopoaa B HEMPEPHIBHO JICHCTBYIOIIEM armapare JJis
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 8. XpaneHne MUKpOOPraHU3MOB.

8. Ileproamdeckue nepeceBsl (WM «CyOKYJIETUBHPOBAHUEY ).

9. XpaHeHre  MUKPOOPTaHHM3MOB TMPH  HU3KUX W  YJIbTPAHU3KHUX
TEeMIEpaTypax.

10. JImodunmzarusi.

11. XpaHeHue MUKPOOPTaHU3MOB B BHICYIIICHHOM COCTOSTHUH.

12. Xpanenue 1o MUHEPATHHBIM MACIIOM.

13. XpaHeHue OTACIbHBIX TPy MUKPOOPTaHNU3MOB.

14. OnpeneneHue >XM3HECTOCOOHOCTH KYJIBTYP.

Tema 9. bakrepuodaru B MHKPOOMOJIOTHYECKOW MPOMBIIIIEHHOCTH
MHuoroo6pa3ue u obmue cBoricTBa 6bakTepruodaros.

12. Tlonamanue ¢aroB Ha MPOU3BOACTBO.

13.  OcHOBHbIE CTaaUM Pa3BUTHSI U MPOCTEHIINE METOMAbl HCCIEAOBAHUS
OakTeprodaros.

14.  OcobeHHOCTH pa3BUTUS YMEPEHHBIX (aroB (JM30reHU3ALMH U
WUHIYKIUN).

15. HocutenbcTBO (MCEBAOIMUZOIEHUS) U UHPEKINS KIETOK MEPMaHEHTHO
pasBuBaromumucs paramu (I1PO-undexuns).

16. IIpocteie ciocoOwl naeHTH(UKaIUK 6akTeprodaros.

17. Jedexrnubie ¢aru. [loHsATHE O CYyIIECTBEHHBIX U HECYLIECTBEHHBIX
(106aBOYHBIX) TEHAX.

18.  IlpunIumne! U MeToAbl KiaccudUuKauu 0akTepruodaros.

19. ®aros.siii npoduies 3aBoaa (OII3).
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20. MexaHU3MBI (baroycTolurnBOCTH OakTepuii u CIIOCOObI
peIoTBpaIieHus (arojm3ucoB.

21. baktepmodarm B TEHETHKE W  CCJICKIIUH  TPOMBIILICHHBIX
MIPOTYTICHTOB.

22.  OO6mebuosornyeckast 3HauuMOCTh UCCIIEI0BaHUs OakTeprodaros.

Tema 10. HMmmoOuIM30BaHHBIE KJIETKA MHUKPOOPraHU3MOB U UX
pUMEHEHUE.

3. Metoapl UMMOOMIN3AIIMN KIIETOK MUKPOOPTaHU3MOB.

4. OcoOEHHOCTH KHBBIX UMMOOMIIM30BAaHHBIX KIIETOK MUKPOOPTaHU3MOB.

Paznen 2. [losryyeHune 0MOJI0rMYeCKH AKTUBHBIX BELIECTB U OTAEJIbHbIX
KOMITIOHEHTOB MUKPOOHBIX KJIETOK.

Tema 1. AHTUOMOTUKHY.

10. OGpa3oBaHue aHTUOMOTHUKOB B IPOMBIILICHHBIX YCIOBHSIX.

11.  IlyTu noBbllIeHUS OMOCUHTE3a aHTUOMOTUKOB MUKPOOPTaHU3MAaMHU.

12.  JIByx(a3zHblil XapakTep pa3BUTHS MPOAYIIEHTOB aHTUOMOTHUKOB.

13. JlaGopaTopHbIii periaMeHT.

14.  IIpomblIUIEHHOE MOIyYeHUE AHTHOUOTUKOB.

15.  IIpompIIICHHBIN METOJ MTOJTYICHUS MOJTyCHHTETUICCKUX
AHTUOMOTHKOB.

16. TIlotepss  cmOCOOHOCTH  MHUKPOOPraHM3MOB K  0Opa3OBaHUIO
AHTUOMOTHKOB B MPOMBIIIJIEHHBIX YCIOBUSIX.

17. IlpumeHeHue aHTUOMOTHUKOB.

18. AxTuOMOTHKM — crneuuduyecKkne WHTHOUTOPHI psAga PEaKIIHid
MeTabom3ma.

Tema 2. BuramuHsl.

4. Butamun Biy (mpoayueHThl BuTamuHa Bip; OuocuHTe3 BUTamuHa Biy;
¢GbyHKIMK BUTaMuHA B2, oydeHne U mpuMeHeHre BUTaMuHa B1y).

5. PubodnaBun (mpomyuentsl puboduiaBuHa; OuMOCHHTE3 pubOQIaBUHA;
peakiuu, Kataauzupyembie (IaBONpOTEHUIaMU; TIOJyYeHHE U TMPUMEHCHHE
pubodaBuHa).

6. Oprocrepun (IMPOAYLIEHTHl H3ProcTepuHa; OHOCHUHTE3 3ProcTepUHa;
yCIIOBHSI 00pa30BaHHUsS J3ProcTepuHa JPOXOKAMH, ITONYYCHHUE K TPUMEHCHHE
ProcTeprHa).

Tema 3. KapoTuHOUIbI.

6. brocuHTe3 KapOTUHOUIOB.

7. Jlokanu3anus U QyHKIINH KaPOTHUHOUIOB.

8. YcnoBust 00pa3oBaHusi KAPOTUHOUIOB MUKPOOPTAHU3MAMHU.

9. [IpoayueHThI ¥ MPOMBILIIIEHHOE MOJYyYEHUE KapOTHHOUIOB.

10. Hcnonb3oBaHuE KAPOTUHOUIOB B HAPOJITHOM XO3SIHCTBE.
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Tema 4. 'ub6epeIMHbBI.

Tema 5. Ankanoue!.

Tema 6. AMUHOKHCIIOTHL.

6. buocuHTe3 riIyTaMUHOBOW KUCIOTHI.

/. buocunres nu3uHa.

8. Perynsiust 6MocHHTE3a aMUHOKHUCIIOT.

9. [lonyyeHue aMHUHOKHUCIOT C TOMOIIBI0O UMMOOWIIM30BAHHBIX KJIETOK U
(hepMEeHTOB.

10. Ilomy4yeHue ONTHYECKUX M30MEPOB AaMHUHOKHUCIIOT MyTEM IMPUMEHEHUS
aIruiia3 MUKpOOPTaHU3MOB.

Tema 7. Hykneotubl

5. Cuntes ATO.

6. CuHTEe3 HUKOTUHAMUITUHYKIICOTH/IA.

7. CuHTE3 NHO3WHOBOM KUCIIOTHI.

8. CunTtes ryano3unnonudocharos.

Tema 8. ®epmeHTHI.

6. OcobennoctTu (hepMEHTOB MUKPOOPTAaHU3MOB.

7. ®epMeHTHI MEKPOOPTAaHU3MOB, IIPUMEHSICMBIC B IIPON3BOICTBE.

8. llITamMMBbI-POAYLIEHTHI ¥ KYJIbTUBUPOBAHHUE.

9. Brimenenue u crabunuzanusi epMEHTOB.

10. IIpumenenue hepMEHTOB MUKPOOPTAaHU3MOB.

Tema 9. JIunuael.

7. CocTaB # cofiep’KaHHe JTUMUA0B Y MUKPOOPTaHU3MOB.

8. IIpoay1ieHThI JIUTTHTOB.

9. buocuHTe3 TUMHIOB.

10. BuusamE ycI0BHI KyJIbTHBUPOBAHMS HA COCTAB JIUITUIOB.

11. BO3MOXXHOCTHU IPOMBIIUIEHHOTO TOJIYYESHHS JIUTTHIOB.

12. IlpakTrueckoe mMpuMEHEHUE JIUIHIOB.

Tema 10. [Tonucaxapusl.

7. ITonrcaxapuapl MATOTLUIA3MbI I MEMOPAHHBIX CTPYKTYP.

8. INomucaxapuabl KIIETOYHBIX CTCHOK.

9. BHekJIeTOUHBIE TIOJTUCAXaPU/IBI.

10. buocuHTe3 moyMcaxapuIoB.

11. VYcnoBus KyJIbTUBUPOBAHUS  MHUKPOOPTaHU3MOB U  OMOCHHTE3
MOJINCAXAPUJIOB.

12.  ITIpombllUIEHHOE MOTy4YeHHEe MUKPOOHBIX MOJUCAXapPUIOB.

Paznen 3. MHcnoab3oBaHue OpokeHWil W JAPYrMxX IMPOIECCOB
MeTad0Iu3Ma.

Tema 1. CiupToBO€e OpOKEHHE
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5. OU3NOJIOTHS IPOKIKEN U XUMHU3M CITUPTOBOTO OPOKEHUS.

6. XapakTepucTuka APOxKeH, MPUMEHSIEMBIX B POMBIIUIEHHOCTH.

/. Ucionp30BaHuEe IpOAOKEN B IPOMBIIIEHHOCTH.

8. Apoxoku — Bo30yAuTe N MH(EKIINN Ha TPOU3BOICTBE.

Tema 2. MosiogHOKHCTIOE OPOKEHHUE.

5. O0mmas XxapakTepUCTUKA MOJIOYHOKHCIIBIX OaKTepUH.

6. PacipocTpanenuie 1 B3aMMOOTHOILIEHUS C APYTUMH MUKPOOPTaHU3MaMHU.

/. Ucrionb30BaHE MOJIOYHOKHUCIIBIX OAKTEPHIA.

8. MoniouHoKuUCIbIe OaKTepUn — BO30OYAUTENN UH(EKITHH.

Tema 3. [IponmoHOBOKHKCTIOE OPOKEHUE.

4. O01as xapakTepUCTHKA MPOMMMOHOBOKUCIBIX OaKTEpUil.

5. [IpormnoHoBOKUCTBIE OakTepuu B MPOU3ZBOJACTBE ChbIpa U APYTUX
IPOAYKTOB TUTAHMUSL.

6. lpyrue o0iacTv IPUMEHEHHUS TPOITMOHOBOKUCIBIX OAKTEPHIl.

Tema 4. AuileTroHO-0yTHUIIOBOE OpOKEHHUE.

7. OcoOEHHOCTH alleTOHO-OYTHUIIOBOTO OPOKEHUS.

8. [Ipon3BOICTBEHHBIE CPEIBI.

9. [Nonneprkanue KyabTyphl OaKTEpHid U IOJrOTOBKA HHOKYJISTA.

10. Bbpoxenue.

11. HWudunmpoBaHue B yCIOBHSIX all€TOHO-OYTHUIOBOTO OPOKEHUS.

12. TleperoHka arneToHO-OyTHUIOBOM OPaKKH.

Tema §S. IlomyueHne ykcyca © Jpyrue acmekTbl HCIOJIb30BaHMS
YKCYCHOKHUCJIIBIX OaKTEepHil.

7. O0uras XxapaKTepUCTHUKa YKCYCHOKHCIIBIX OaKTepU.

8. OkucnuTenbHbIe TpaHCHOPMAITUU OPTAHUIECKUX COSTUHEHUH.

9. MuxkpoOuonorndeckue TpanchopMaiuu npu cuaTe3e Butamuna C.

10. IlomyyeHue AMOKCHAIIETOHA.

11. TIlosy4yeHue CIUPTOBOIO YKCyca.

12. CuHTe3 monmcaxapuoB.

Tema 6. [losryuyeHne opraHM4eCKUX KUCIOT

3. IlonyueHue opraHUYeCKUX KUCIOT U3 YTIIEBOJIOB.

4. TlomydyeHne opraHuyecKuX KUCIOT U3 H-ankaHoB.

Tema 7. Tpanchopmarys OpraHU4eCKUXCOCTUHCHUH.

16. IIpomecchl MUKPOOHOM XUMUHU.

17. Tpancdopmaius pacTyiiei KyJIbTypoi B IEPHUOINIECKUX YCITOBHUSX.

18. Tpancdopmarus CycrneH3usIMA HEPa3MHOKAIOIIUXCSI KIIETOK.

19. Tpanchopmaruu, OCYILIECTBJISIEMbIE  CIIOpaMU  TpPUOOB U
AKTHHOMHUIIETOB.

20. HenpepsiBHBIE METOABI KYJTbTUBUPOBAHUS.
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21. Komerabonu3m.

22. llpumeHeHUe TOBPEXKICHHBIX U I€3UHTETPUPOBAHHBIX KIIETOK.

23. HuarubupoBanue ornpeneaéHHbIX Y4aCTKOB METa00IMUECKUX MMy TEH.
24. llpuMeHeHHE MYTAaHTOB C OJOKHMPOBAaHHBIM CHHTE30M OIpEIEICHHBIX

(hepMEeHTOB.

25. KoHCTpyHpoBaHUE IITaMMOB C TIOBBIIIEHHOM CIIOCOOHOCTBIO K

TpaHcopMarum.

26. ®epMeHTHBIE MperapaThl ¥ UMMOOUIN30BaHHbIE (DEPMEHTHI.

27. UmMoOmIA3aIus KJIETOK.

28. Ilomtpanchopmanmm.

29. Mukpoopranu3Mbl, TPaHCHOPMUPYIOIINE OPTAHUIECKUE COSTMHCHHUS.
30. [Ipumepsl TpaHchoOpMaIIMK OPTAHUYECKUX COCTUHEHHM.

Pasnen 4. IlpousBoacTBa, OCHOBAaHHbIE HA MOJYYeHHMH MHUKPOOHOI

onomMacchl

Tema 1. [lonyuyenue 6enka

6. McTopus ucnob30BaHs MUKPOOPTAaHU3MOB IS TTOTYUYEHHUS OCKa.

7. I[lutrarenpHas HEHHOCTh OEJIKOB.

8. be3BpenHOCTh MUKPOOHOI MacChl.

9. [Iporiecc 1 MPUHIKIIBI KOHTPOJIS BBIPANTUBAHUS MUKPOOPTaHU3MOB.

10.  OcHOBHBIE BUBI CHIPbSI K UCTIOJIb3YEMbIE MUKPOOPTAHU3MBI.

Tema 2. [IlpousBojacTBo BakuuH, OaktepuodaroB © Mpenaparos,

HOPMAJIM3YIOIUX MUKPO(IIOPY UeTOoBEKa

4. BaKIUHEL.

5. JleueObHO-TIpOPrITaKTHUECKUE TIpenapaThl OakTepruodaros.

6. bakTepuanbpHbIe TpeNapaThl, HOPMATU3YIOITHE MUKPOQIIOPY.

Tema 3. [TonydyeHune a30TPUKCUPYIOMIKX OAKTEPUAIBHBIX MPENApaTOB

6. CBoiicTBa KITyOCHBKOBBIX OaKTEPHIl.

7. Ponpb kiTyO€HBKOBBIX OaKTepHii B a30THOM OanaHce MOYBBI.

8. IIpemapaTsl KITyOEHBKOBBIX OAKTEPHUH.

9. [IpuMeHeHue mpenapaToB KIIyOEHbKOBBIX OaKTEpUH.

10. pyrue a30TpuKcaTopshl.

Tema 4. IloBpexaeHne MUKPOOPTaHM3MaMHU MAaTEPUAJIOB M CIOCOOBI HX

3aIIUTHhI.

7. Ilpr3Haky NOBPEXKACHUS MATEPUAIIOB MUKPOOPTaHU3MaMH.
8. MUKpOOpraHu3Mbl,  MOBPEXKAAIONINE  METAUIBI M METOABl X

OOHapyKEeHHSI.

9. [IpuunHbI MOBPEXKICHUS MAaTEPUATIOB MUKPOOPTAHU3MAMHU.
10. ®wusuko-xumuueckue (aKTOpbl Cpeabl U MOBPEKIECHUE MaTepuaioB

MUKPOOPTraHU3MaMHU.
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11.  CnocoOsl 3a1TUTHI MATEPUATIOB.
12. Meroapl ompeseneHuss YCTOWIMBOCTH MaTEpHAIOB K BO3ACHCTBUIO
MUKPOOPTaHU3MOB.

Kpurepuu oneHku:
v/ 100-85 0amioB —OTBET IIOKA3LIBAET MPOYHLIE 3HAHMS OCHOBHBIX

MPOLIECCOB M3y4yaeMOM MPEeAMETHOW 00JIaCTH, OTIMYAETCA TTyOMHON M MOJHOTOM
PACKpBITUS TEMBbI; BIIAJICHUE TEPMUHOJIOTUUECKUM ammapaToM; yMEHUE OOBIACHITh
CYIIIHOCTb, SIBJICHHUM, TIPOIIECCOB, COOBITHH, JIeTIaTh BBIBOJIBI M 0000IICHMS, JaBaTh
apryMEHTUPOBAHHBIE OTBETHI, MNPUBOAUTH MPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTUYECKOW peYbl0, JOTUYHOCTh W TOCJIEN0BATEIBHOCTh OTBETA; YMEHUE
MPUBOUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3ydaeMoi 00I1acTH.

v’ 85-760a110B — OTBET, OOHAPYKUBAIOLIMH POYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3yd4aeMOM MPEeAMETHONM 00JacTH, OTJIMYAETCs TTyOMHOUW M TOJHOTOM
PACKpBITUS TEMBbI; BJIaJICHUE TEPMUHOJIOTUYECKUM ammapaToM; yMEHUE OOBIACHITh
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, I€JIaTh BHIBOJIBI U 000OIIEHMS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BJIAJCHUE
MOHOJIOTUYECKOW pPeublo, JIOTMYHOCTh MW TMOCIEA0BATEIbHOCTh OTBETA,0JHAKO
JIOITyCKAETCs OJIHA — IB€ HETOYHOCTHU B OTBETE.

v' 75-610am1 — OLEHMBAETCS OTBET, CBUIACTENLCTBYIOLIMH B OCHOBHOM O
3HAHUW  TIPOIICCCOB  HM3yYyaeMOM TMPEIAMETHOM  00JacTH,  OTJIWYAIOITUHCS
HEJOCTATOYHOW TIyOMHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHMEM OCHOBHBIX
BOIIPOCOB Teopuu; cj1iabo cHOpPMUPOBAHHBIMU HABBIKAMU aHaW3a SIBJICHUU,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI U
MPUBOJUTH MPUMEPHI, HEJOCTATOYHO CBOOOJHBIM BJIAJCHUEM MOHOJOTHYECKOU
pEeYbI0, JJOTUYHOCTHIO U TMOCJIEA0BATEILHOCTHIO OTBETA; JOMYCKAETCS HECKOJBKO
OIIMOOK B COEPKAHUU OTBETA; HEYMEHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYAIIHH,
MIPOBECTH CBSI3b C IPYTUMU aCMIEKTaMH U3ydaeMoi 00JacTH.

v' 60-50 O6awioB — OTBET, OOHApPYXMBAIOIIUI HE3HAHHE IIPOLIECCOB
U3y4aeMoil TpeIMETHOM O00JacTH, OTIMYAIOMIMICSH HErIyOOKUM paCKpPhITUEM
TEeMbI; HE3HAHUEM OCHOBHBIX BOMPOCOB TEOPHHU, HECHOPMUPOBAHHBIMU HABBIKAMU
aHaju3a SIBJICHUMU, MPOIIECCOB; HEYMEHHEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI,
ca0bIM BJIAJICHUEM MOHOJOTUYECKONH peUYbl0, OTCYTCTBHEM JIOTUYHOCTH U
MOCJIETIOBATEILHOCTH; IOy CKAIOTCS CEPhE3HbIE OIMMOKH B COJEPKAHUU OTBETA;
HE3HAHHE COBPEMEHHOM MPOOJIEMATHKN U3ydaeMOi 00JIaCTH.

CocraButenb N.A. CynpyHoBa

(moamucek)

« » 20 T.
149




MeTtoanueckne MaTepHaJibl, ONpeaesoNIe MpoueIypbl OlleHUBAHUSA
3HAHMI, YMEHUii, HABBIKOB 1 (MJIM) ONBITA AeATEJIbHOCTH, XapAKTEPU3YIOLIHX
3Tanbl (POPMUPOBAHMS KOMIIETEHIIU

IIpumepHoe coxepkaHue METOAUYCCKUX PEKOMEH AU,
onpeaes S IIUX NPoHeyPbl OLCHUBAHMUSA Pe3yJIbTATOB
OCBOCHUAIMCIMIIMHBII IpOMBIIIITIEeHHASI MUKPOOHOJIOTHS M OMOTEXHOJIOTHS

Texymasi arrectanus ody4yaromuxcsi. Texkymias atrecTanusi 00ydJarommxcs
no gucrriinae «I IpoMbIieHHass MUKPOOHOTIOTHS M OMOTEXHOIOTHSD MPOBOANUTCS
B COOTBETCTBMU C JIOKaJIbHBIMU HOpMaTWBHbIMU akTamu JIBOY u sBusercs
oOs3arenbHOM. Tekymas  arrecrauust 1o gucuuiuinHe  «lIpomblnuieHHas
MUKpPOOMOJIOTUS ¥  OHOTEXHOJOTHs» TMPOBOAUTCA B (OpPME KOHTPOJBHBIX
MEPOTIPUSTUH (3auumyvl ONOPHO20 KOHCHEKMA,0meemos HA 8ONPOCHl KOJIOKSUYMA,
ohopmnenus 8bINOIHEHHO20 NPAKMUYECKO20 3aHAMUSA NO Kelc-3a0aye U NOO20mO6Ke
OUCKYCCUOHHOU meMbl) TIO OLCHMBAHUIO (PAKTHYECKUX pE3yJIbTaTOB OOy4EHUs
00YyYarOINXCS U OCYIIECTBIISIETCS BEAYIIUM MPETOAaBaTENICM.

OOBeKTaMu OLIEHUBAHUSI BBICTYIIAIOT:

— yueOHas JUCHMIUIMHA (AKTUBHOCTh HA 3aHSATHAX, CBOEBPEMEHHOCTH
BBINIOJIHEHUSI PA3JIMUYHBIX BHUJOB 33JaHUM, MOCELUIAEMOCTh BCEX BUJIOB 3aHITUH 1O
aTTeCTyeMO AUCIUILIMHE);

— CTeNeHb YCBOEHHSI TEOPETUUECKUX 3HAHUH;

— YpOBEHb OBJAJCHHUA MPAKTUUECKUMH YMEHHSIMH M HaBBIKAMU TI0 BCEM
BUJIaM y4eOHOM paboThI;

— pe3yJbTaThl CaMOCTOATENILHON pabOTBHI.

[To kaxxmaomMy OOBEKTYy [aeTCsi XapaKTepPHCTHKAa TPOLEAYyp OLICHUBAHUS B
NPUBS3KE K UCIIOIB3yEMbIM OLIEHOYHBIM CPEICTBAM.

IIpomexyTounas arrecranusi odyuyaromuxcs. [IpomexyTounas arrecraius
oOyvaromuxcsi 1no  gucuuiuiiHe  «[IpomblnuieHHass ~ MUKpoOuWoNOorHs U
OMOTEXHOJIOTUSD TPOBOJIUTCA B COOTBETCTBHM C JIOKAIbHBIMA HOPMAaTUBHBIMU
aktamu JIBOY u siBnsiercsa o0s3arenbHOM. B 3aBUcHMOCTH OT BUAa TPOMEKYTOYHOTO
KOHTPOJIA 10 JUCHUIUTHHE ¥ (OPMBI €r0 OpraHU3allK MCIOJIh30BaHbl PA3IMIHbIC
KPUTEPUU OLICHKY 3HAHWUM, YMEHUN U HABBIKOB.

[IpomexxyTouHast ~ arTecTalisi MPEIyCMOTPEHA MO TUCIUIUIMHE B BHUJC
IK3aMeHa, B YCTHOI (popMe ¢ MCTOIb30BaHUEM YCTHOTO Opoca B JOpMe OTBETOB Ha
BOTIPOCHI 9K3aMEHAITMOHHOTO OMJIeTa M YCTHOTO orpoca B popme codece1oBaHwsI.

JlaeTcst KpaTkas XapaKTepUCTUKA MPOLEAYPbl MPUMEHEHHs] HCHOJIb3YEeMOIo
OLIEHOYHOT'O CPEZCTBA.
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