MMHUCTEPCTBO HAYKHU U BBICIIEI'O OFPA30OBAHUS POCCUIMCKON ®EJEPAIIHN
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE YUPEXKICHHE BBICIIET0 00pa3oBaHUs

«/laIbHEeBOCTOYHBIN (eaepaIbHbIil YHUBEPCUTET)
(ABDY)

IKOJIA BUOMEJIUIIUHbI

COI'NTACOBAHO YTBEPXAIO
PykoBomautens OI = ... Jlupekrop JlenapraMeHTa MEIUIIMHCKON

%% B.B. Kymeiiko
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YYEBHO- METOI[I/IHECKI%I 0;\4 EKC JAUCHUITJINHBI
BBenenue B 6I/IOTeXHOJIOFI/[lO 7 leO(l)eCCI/IOHaJII)Hle JNeATEJIbHOCTH

Hanpasienue noarorosku 19.03.01 buorexnoJsiorust
[Tpodumns «MonekysipHas OMOTEXHOTOTHSI»
®opMa NOArOTOBKM OYHAS

[Ikora GHOMETUITIHBI

JlemapTaMeHT KITMHUYECKON ¥ (PYHKIIMOHATBHOW MEUITHHBI
kypc___ 1 cemectp 1

neknuu 36 yac.

npakThyueckue 3ausatusi 36 wac.

nmaboparopHbie pabOTBl - dac.

B TOM 4ucIie ¢ ucnojibp3oBanueM MAO nek. 18 /mp. 18 /nmab. - wac.
B TOM YHCJIC B 3JICKTpOHHOU opme iek. - /mp. - [mab. -  dac.
BCEro 4acoB ay/IMTOPHOU HAarpy3ku 72 4ac.

B TOM 4HCIIEe ¢ ucronb3oBanneM MAO 36 wac.

B TOM YHCJIC B 2JICKTPOHHOU opMe - wWac.

camocTosTeIbHas padoTa 72 yac.

B TOM YHCJIE Ha MOATOTOBKY K 9K3aMeHy 27 wyac.
9K3aMeH 1 cemecTp

Y4ebHO-METOIMYEeCKUH  KOMIUIEKC ~ COCTaBJI€H B COOTBETCTBUM C  TpeOOBaHUSAMHU
00pazoBaTeNbHOIO CTAaHJApPTa, CAMOCTOSTENbHO ycTaHaBiauBaemoro JIBDY, yrBepxkieHHOro
npUKa3oM pekropa ot 22.03.2017 Ne 12-13-485.

YMKJI oOcyxnaeH Ha 3acemaHuu JlemaprameHTa MEeIWIUHCKON OMOJOTHH M OMOTEXHOJIOTHH,
npotokos Ne 4 ot «05» nexabps 2019 r.

Jupexrop AenapraMeHTa
MEINIHCKON OHOJIOTUU U OMOTEXHOJIOTHU KaHo. ouon. Hayx B.B. Kymeiixo

CocraBurens: cm. npenodasateinb H.A. Cynpynosa



AHHOTALIUA
y4eOHO-MeTOAHYECKOr0 KOMILJIEKCAa JUCHUIITHHBI
«BBeieHHe B OMOTEXHOJIOTHIO ¥ IPOGeCCHOHAIBHYIO AeTeIbHOCTD)
o0pa3oBaTeJIbHOM MPOrpaMMbl 10 PO IO
«MonekyasipHasi 0MOTEXHOJIOT UsD)
HanpasJjieHusi noaArorosku 19.03.01 buorexnosnorus

Y4yeOHO-METOIUUECKU ~ KOMIUIEKC  JUCHUIUIMHBI  «BBemeHue B
OMOTEXHOJOTUI0 W  MPO(ECCUOHAIBHYIO  JIEATCIIBHOCThY»  COCTaBIEH IS
oOyuaromuxcsa 1 xypca mo Hampaienuto 19.03.01 buorexnonorus, npoduib
NOATOTOBKH «MoseKymsipHass OMOTEXHOJIOTHS» B COOTBETCTBUU C TPEOOBaHUSIMU
00pa3oBaTEILHOTO CTAHJAPTA, CAMOCTOSITENIBHO YycTaHaBiauBaeMoro J[BOY,
YTBEPKJIEHHOTO MpHuKa3oM pektopa oT 22.03.2017 Ne 12-13-485 mo manHomMy
HaIpaBJICHUIO.

HNuctnumvaa «BBenenne B OMOTEXHOJNOTHIO U NMPOGECCHOHATBHYIO
NEATEeIbHOCTHY BXOAUT B 0a30BYI0 YacTh yUEOHOTO TUIaHa.

OO6mast Tpy10€MKOCTh OCBOCHUS JTUCHUIUIMHBI cocTaBiseT 4 3.e., 144 yaca.
Y4eOHBIM IUTAHOM  MPEAYCMOTPEHBbI  JIeKIHOHHBIE 3aHATHs (36  4acos),
npakTUdeckue 3aHaTus (36 4acoB), caMoCTOsTeNIbHAS paboTa cTyneHTa (45 yacon),
KOHTpPOJb (9Kk3ameH) — 27 wyacoB. JucuumnHa peanusyercss Ha 1 kypce B 1
cemecTpe.

ConeprxkaHve TUCIUIUTHHBI OXBATHIBACT CIEAYIOIIMIA KPYT BOIPOCOB:

— W3yuYeHUE 3HAYCHUA OWOTEXHOJOTMHM JUIS pa3BUTUS OOIIecTBa, €&
corabHOTro 3 dekra 1 GMOIKOHOMHUKH;

— HM3y4Y€HHE OCHOB MOJIEKYJISAPHOU OMOTEXHOJIOTUH, 3HAYCHUSI MOJIEKYJISIPHO-
OMOTEXHOJIOTMYECKON PEBOJIIOIMH, BO3HUKHOBEHHSI M PA3BUTUS MOJICKYJISPHON
OHMOTEXHOIOI U,

— HW3y4YeHHE TEPMHUHOB U OMpeeNieHUH B 00JaCTH OMOTEXHOJIOTHIA, a TaKKe
KiaccupuKanuu OMOTEXHOIOTHUECKON TPOTYKIINK;

— O3HAKOMJICHHE C OCHOBHBIMU TamaMu OMOTEXHOJIOTHYECKOTO MPOIIecca U C
YIOpaBJIC€HUEM  OCHOBHBIX  CTaauid  JEUCTBYIOIIMX  OMOTEXHOJIOIMYECKUX
MIPOU3BO/ICTB;

— W3y4YeHHE HAYYHO-TEXHUYECKOW HWH(MOpMAMA TO BOMPOCAM Pa3BUTHS
HOBBIX HAMpaBJICHUH B OWOTEXHOJOTHMH, B TOM 4YHCIE OWOMEIUIMHBI U
onodapmareBTUKH,

— U3y4YeHHE OOBEKTOB OMOTEXHOJIIOTHHU U UX OMOTEXHOJIOTMYECKUX (PYHKIUHT;

— U3y4yeHUEe OWOJIOTMYECKUX CHUCTEM, HCIIOJIB3YIOUIUXCS B MOJEKYJISIPHOM
OMOTEXHOJIOTHH.



OcBoeHUE TUCHUIUIMHBI OCYIIECTBISETCA NapauieIbHO M TECHO CBSI3aHO C
A3Y4YECHUEM JTUCUMILINH: «MuxkpoOuonorus», «buomorusny. SBnsieTcs
NPEAMECTBYIOMIEH Uil HM3YYCHHS] MOCIEAYIOUX AUCHUIUINH «lIpoMblnieHHas
MUKpOOHOJIOTHST U OuoTexHonorusy, «MuxeHepHas sH3UMONOTHSN», «OCHOBBI
OMOTEXHOJIOTHI» U JP.

JucuumivHa  HampaBieHa Ha  (GOpMHUpOBaHUE  OOIIEKYJIbTYPHBIX,
o01enpodecCHOHABHBIX U MPOGECCUOHATIBHBIX KOMITIETECHITUH.

Y4yeOHO-METOIMUECKUN KOMIUIEKC BKIIOUAET B CEO:

— pabouyro mporpaMMmy y4eOHOM TUCIUTUTUHBI;

— yuyeOHO-METOAMYEeCKOe  O0EeCleUeHHEe  CaMOCTOSITEIBbHOM  paboThI
oOyuyaromuxcs (npuiaoxeHue 1);

— (OHJI OIIEHOYHBIX CPEACTB (MIPUIIOKEHUE 2).

ABTOp-COCTaBUTENb Y4EOHO-METOAMUYECKOTO KOMILIEKCa
CTapLIM{ NPENo1aBaTellb
JlenapramMeHTa MEIUIIMHCKOM OMOJIOTMHM U OMOTEXHOJIOTUU

%%{ N.A. CynpyHoBa




MMHUCTEPCTBO HAYKHU U BBICIIEI'O OFPA30OBAHUS POCCUIMCKOMN ®EEPAIHN
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIET0 00pa3oBaHUs

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

IKOJIA BUOME INLINHBbI

COI''TACOBAHO YTBEPXJIAIO
PykoBonutens OI1 == .., JlupexrTop Jlemapramenrta MeIUIIMHCKON

"‘QUOJIOTUHU U OMOTEXHOJIOTHH
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Z % B.B.Kymeiiko /. &/ M\\ %% B.B. Kymeiiko
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PABOYASI TPOTPAMMAYFGEHOIM TUCIUTLINHbI

Brenenue B OMOTEXHOIOTHIO U TPOPECCHOHAIBHYIO JIEATEIILHOCTh

HanpasJsienue noaroroBku 19.03.01 buorexHosorus
[Tpodwmne «MonexynspHas OMOTEXHOIOTHS
®opMa NOArOTOBKM OYHAS

[Ikora GHOMETUITIHBI

JlemapTaMeHT KITMHUYECKON M (PYHKIIMOHATBHOW MEIUITHHBI
kypc 1 cemectp 1

neknun 36 yac.

npakThyeckue 3ausaTusi 36 uac.

nmaboparopHbie pabOTBl - dac.

B TOM 4HcIIe ¢ ucnojibp3oBanueM MAO nek. 18 /mp. 18 /nmab. - wac.
B TOM YHCJIC B 3JICKTpOHHOU opme iek. - /mp. - [mab. -  dac.
BCET0 YacoB ayAUTOPHOW Harpy3ku ___ 72 dac.

B TOM 4HCIIe ¢ ucnoibp3oBanueM MAO 36 uac.

B TOM YHCJIE B DJICKTPOHHOU popMe -  dHac.

camocTosTeIbHas padoTa 45 4ac.

3a4er - ceMecTp

sk3amed 1 cemectp (27 yacoB)

PaGouass mnporpamma yd4eOHOW AMCIMIUIMHBI COCTABJIEHA B COOTBETCTBHH C TPEOOBAHUSIMHU
00pa3zoBaTeIbHOTO CTAaHJApPTa, CAMOCTOSTENBHO ycraHaBnuBaemMoro JIBOY, yrTBepkaeHHOrO
puKa3oM pextopa ot 22.03.2017 Ne 12-13-485.

Pabouass mporpamma yueOHOW AMCUMIUIMHBI OO0CyXJeHa Ha 3acegaHuu JlemaprameHnrta
MEUIIMHCKOW OMOJIOTUU B OMOTEXHOJOTUH, MPOTOKOI Ne 4 ot «05» nexabps 2019 r.

Jupexrop AenapraMeHTa
MEINIUHCKON OHOJIOTUU U OMOTEXHOJIOTHU KaHo. ouon. Hayx B.B. Kymeiixo

CocraBurens: cm. npenodasartenb H.A. Cynpynosa



|. PaGouasi nporpaMmma nepecMoTpeHa Ha 3aceianum JlemaprameHra:
[Tporokon Ne 4 ot «05» nexadbpst 2019 r.

HMupexrop [enapramenTa ‘y% B.B. Kymeliko

(moTuck) (M1.0. ®ammnus)

I1. Pabouas mporpaMma nepecMoTpeHa Ha 3aceqannu Jlemapramenra:

Hupexrop [enapramenTa B.B. Kymeliko

(ﬁnncs) (1.0. ®amunus)



AHHOTAIUA
K pa0doyeil nporpaMmme IMCUMILIMHBI
«BBegeHne B 0MOTEXHOJIOTHIO M TPOGeCCHOHAIBHYIO AeATeIbHOCTH»
o0pa3oBaTe/IbHOI NPOrpPaMMBbI 10 TPOPUITI0
«MoJiekyasipHasi 0MOTEXHOJIOTUsD)
HANpPaBJICHHUS NMOArOTOBKH 0aKajiaBpHaTa
19.03.01 buorexHo/10rUs

PaGouass mnporpamma yueOnoit gucuumiuinHel b1.B.9 «BBenenue B
OMOTEXHOJIOTHI0O W  TPO(ECCHOHANLHYIO  JESATEIBLHOCTHY»  COCTaBJICHA IS
oOyuyaromuxcs no npoduinto «MonekymsipHas OMOTEXHOJIOTHS» B COOTBETCTBHUU C
TpeOOBaHUSIMHU 00pa3oBaTEILHOTO CTaHAapTa, CaMOCTOSITEILHO
yCTaHABJIMBAEMOT'O benepaabHbIM roCy/1IapCTBEHHBIM aBTOHOMHBIM
00pa3oBaTeIbHBIM  YUPEKIEHUEM BBICIIET0 oOpa3oBaHusl «JlaJIbHEBOCTOYHBIN
dbenepaibHbIl YHUBEPCUTET» IS PEAIM3yEMbIX OCHOBHBIX MPO(EeCCHOHATBHBIX
oOpa3oBaTebHBIX  MporpaMMm 1O  HampaBienuto  moarotoBku  19.03.01
buorexHomnorus, ypoBeHb BBICIIEro oOpa3oBaHUs OaKaaBpHaT, YTBEPIKIESHHOTO
npuka3zom pekropa ot 22.03.2017 Ne 12-13-485.

Huctunmuaa b1.6.9 «BBenenue B OMOTEXHOJOTHIO U TIPO(PECCHOHATBEHYIO
JESTENIbHOCTRY BKIIIOUEHA B cOCTaB 0a30BOM 4YacTW 00S3aTEIbHBIX AUCLUTUIMH
oOpa3oBaTeNnbHOM TporpamMmbl  OakanmaBpuata 1o mpoduimo  «MomnekynspHas
OmoTexHOJIOTH» HanpaBiieHus nmoArotoBku 19.03.01 buorexHomorusl.

OO0mass TPyJIOEeMKOCTh OCBOCHHS JMCHUIUIMHBI COCTAaBIsAET 4 3a4eTHBIX
equHuIbl, 144 gaca. Y4eOHBIM TUIAHOM IIPETYCMOTPEHBI JCKIIMOHHBIC 3aHATHS (36
4acoB), MpaKTUYECKUe 3aHATH (ceMuHaphl) (36 JacoB), caMoCTOsITENbHAS padoTa
obyuaromuxcs (45 gacoB), KOHTpoIb — 27 4acoB. JuciuIumHa peanusyercs Ha 1
Kypce B 1 cemectpe.

OcBoeHHE UCUMIUIMHBI OCYILIECTBISETCS MAapajuieIbHO U TECHO CBSI3aHO C
A3y4YECHUEM TVCIUILINH: «MuUKpOOHOTOTHSY, «buonorusy». SBnsercs
MPEALIECTBYIOMICH Il WM3Y4YEHUsl MOCienyomux AucHuIuine «lIpomblieHHas
MUKpoOHoNorust U OuoTexHomorus», «MmkeHepHas sH3UMONOTHS», «OCHOBBI
OMOTEXHOJIOTHI U JP.

OrnieHka pe3yJIbTaTOB O0yUYEHUS: IK3aMEH.

Hean:

dbopMupoBanre U pa3BUTHE 00MIETIPOGECCHOHATBLHBIX M MPO(hEeCCHOHATBHBIX
KOMIIETCHIMI, HEOOXOAUMBIX sl MPO(EeCCHOHANBHON AESITENbHOCTH B 00JacTH
MOJICKYJISIPHOM OHOTEXHOJIOTMM [0 OpraHu3allid W BHEAPEHUIO KJIETOYHBIX
MEJUIMHCKUX TEXHOJIOTHl B chepe OMOMETUITUHBI

3agaun:



1) u3yueHne 3HAYCHUS OWOTEXHOJOTMH JUIS Pa3BUTHSA OOINECTBa, &
coruanbHOro 3pdexra 1 GMOIKOHOMUKH;

2) U3ydeHue OCHOB MOJICKY/ISIPHOW OMOTEXHOJIOTHH, 3HAYCHUS MOJICKYJIIPHO-
OMOTEXHOJIOTHYECKON PEBOJIIOIIMU, BO3HUKHOBEHMS U PA3BUTHS MOJEKYJSIPHOU
OMOTEXHOJIOTHH;

3) u3yueHre TEPMHUHOB U OIpEIeIeHUH B 001aCTH OMOTEXHOJIOTHIA, a TaKKe
KJaccuukanuy OMOTEXHOJIOTHYECKON TIPOTYKIIUH;

4) 03HaKOMJICHUE C OCHOBHBIMH 3TalaMi OHMOTEXHOJIOTHYECKOIo Mporecca 1
C yHOpaBJICHHWEM OCHOBHBIX CTagui  JCHCTBYIOIIUX  OHUOTEXHOJOTUYECKHUX
MIPOU3BO/ICTB,

5) u3ydeHnue Hay4HO-TEXHUYECKOH HHGPOpMAIMK IO BOMPOCAM Pa3BUTHUS
HOBBIX HAIpaBJICHUW B OUOTEXHOJIOTUM, B TOM 4YHUCJIE OWOMEIUIMHBI W
oumodapmarieBTUKH;

6) n3ydeHne 0ObEKTOB OMOTEXHOIOTHH M X OMOTEXHOJOTHUECKUX (DYHKIIHIA;

7) u3ydeHnue OHMOJIOTMYECKUX CHCTEM, HCIIOJIB3YIOIIMXCS B MOJICKY/ISPHOM
OMOTEXHOJIOTHH.

JIs1 yCremHoro u3y4eHusl NUCHUIUTHMHBI «BBeneHne B OMOTEXHOJOTHUIO U
npo(ecCHOHANIbHYI0  ACSITENBHOCTE) Yy  OOy4arouuxcs  JOJDKHBI — OBITh
c(hOpMUPOBaHBI CIEAYIOIINE TPEIBAPUTEILHBIC 3HAHUS U YMEHUS:

— TFOTOBHOCTh K KOMMYHHUKAllUM B YCTHOW M MNHUCbMEHHOM (opmax Ha
PYCCKOM H HMHOCTPAaHHOM SI3bIKaX [JIsl pEIIeHUs 3anad mpodeCcCHOHATBHOM
NEeSATEIbHOCTH;

— OCHOBBI ~ OWOJIOTUM, OMOXMMHYECKHE  XapaKTEPUCTUKA  OCHOBHBIX
CyOKJIETOYHBIX KOMITIOHEHTOB, OCHOBHBIE 3aKOHOMEPHOCTH OHOJIOTHHU PAa3MHOKCHHUS
YKUBOTHBIX U PACTCHUMU;

— mpeAcTaBlieHne O  (QyHAAMEHTAJIbHBIX  MPUHLUIIAX U YPOBHAX
OMOJOTUYECKOW OpraHu3allid, PETYJIATOPHBIX MEXaHW3Max, ICHCTBYIOMUX Ha
KaXJIOM YPOBHE;

— IPEACTABIICHHE O CTPYKType TI€Ha, MyTareHese, O MNpPUHLMUIIAX
FEHETUYECKON WH)XXEHEPUH, O T'E€HETUKE MNOMYJBILUN U 3BOJIIOLMOHHOM T€HETHUKE,
FEHETHUYECKUX OCHOBAX U METOJIAX CEJIEKIUU;

— TIOCJIE/ICTBUN aHTPOTIOTCHHBIX BO3JIEHCTBUI HA OHOchepy, IKOTOTHIECKUE
MPUHIIUIIBI PAIIMOHATIEHOTO TPUPOAOTIONIB30BAHHUS

— O COBPEMEHHOW (U3MYECKON KapTUHE MHUpPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEUIECTBA 11 HOHUMAHHS OKPYKAKOLIETO
MHUpA U SIBICHUN TIPUPOJIBI.

B pesynbrare u3yueHuss JAHHOM JUCHMIUIMHBL Yy  OOyYarolIuxcs
bopmupyroTcs CIEYIOIINE o01enpodeccioHaAIbHbIE (OIIK) 51
npodeccuonanbubie (IIK) komnerenuuu:
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Kon u ¢popmyanposka
KOMIIeTeHIIUH

Jrtansl GOpMHUPOBAHUA KOMIIETEHMH

OIIK-7

CIIOCOOHOCTHP HAXOOHUTh U
OLIEHUBATh HOBBIE
TEXHOJIOTHYECKUE PEIICHUS,
BHEAPSATH Pe3yIbTaThI
OMOTEXHOJIOTHYECKHUX
HCCIIEIOBAaHNH u

pa3paboTok

3Haer

—TEOPETHUYCCKUE OCHOBBI OMOTEXHOJOIMHU U OCHOBBI
OMOTEXHOJIOTMUECKUX POU3BO/ICTB;
OHUOTEXHOJIOTHUECKUX

—TpobIeMBl pa3BUTHS

METOAOB B  MEIWIMHCKOM  OHOIOTMH U
OMOTEXHOJIOTHH, IPUOPUTCTHHIC HANPABICHUS IS
WX PEIICHUS;

OMOTEXHOJIOTUH

—3HaA4YCHUC JJIA

spdexrta U

pa3BuTHs
oOmecTBa, €€  COILMAIbLHOIO

OMOIKOHOMUKH

VYmeer

—IPUMEHATh HAyYHO-TEXHUUYECKYI0 HWH(OpPMaIUIO
[0 BONPOCAM pa3BUTHUSI HOBBIX HaIlpaBICHUN B
OMOTEXHOJIOTHH, B TOM 4YHCJIE B OMOMEIWUIIUHE H
OnodapmarieBTHKe;

—paboTaTh C Hay4YHO-TEXHHYECKOW HHopMaiuei,
UCIIOJIB30BAaTh POCCUHWCKUU W MEXITYHapOIHBII
OTIBIT B PO eCCHOHATBHON AEITEIbHOCTH

Bnaneer

—KOMIUIEKCOM 3HaHMW W yMEHUH B

chepe
COBPEMEHHBIX LeJIed W 3a7a4 MOJICKYJISIPHOU
OMOTEXHOJIOTHH, HaIpaBJIeHUH U

MEPCIIEKTUB Pa3BUTHUS;

OCHOBHBIX

—TPUHIIUIIAMHA ¥ METOAAMH HaXOXKJICHHS U OIICHKHU
HOBBIX peLIeHHUIH,
BHEJIPSTH pe3yIbTaThl
HUCCIEeN0BAaHUN u

TEXHOJOTHUYECKUX
CIIOCOOHOCTBIO
OMOTEXHOJIOTHYECKUX
pa3paboToK

I1K-9
BJIaJICHUE
METOJaMH U
MPOBEICHUS
AKCIIEPUMEHTATBHBIX
HCCIIEJOBAaHUN B

OCHOBHBIMH
IIpueMamMu

cBOEH
npo¢eCCHOHATBHON
oOJactu

3Haer

—00BEKTHI OHMOTEXHOJIOT U u Hx
OMoTexXHONIOTHYeCKHEe (PYHKIUH,
—OMOJIOTUYECKHE CHCTEMBI, HCIONb3YIOIIHECS B
MOJIEKYJISIPHOM OMOTEXHOJIOTHH;
—XUMHYECKUH

COCTaB KHBBIX

byHKIIIN
3JIEMEHTOB,
OCHOBHBIX
KOMIIOHEHTOB,  JIEMEHTBI
pUMeHsIeMble B

OpPraHu3sMoOB U
du3noIoruuecKue BaXHEHIINX
XUMHYECKHX OMOXUMHYECKHUE
XapaKTepUCTUKH CyOKJIETOUHBIX
NUTAHUS  KIETOK,
OMOTEXHOIOTMYECKOM
IIPOU3BOJICTBE;
—METO/1bl U IPUEMBI IIPOBECHUS
9KCIIEPUMEHTAIBHBIX UCCIIeI0BaHUM B

MOJIEKYJISIPHON OMOTEXHOIOTUH

Ymeer

—pemate CTaHIapTHHIE 3a/a4d MPOodhecCHOHATBLHON
JIeATeIbHOCTH c UCIIO0JIb30BaHUEM
UH(POPMALIMOHHBIX, o6ubnmorpaduueckux

8




pecypcoB, MEINKO-OMOIOTHIECKON u
OMOTEXHOJIOIMYECKOM TEPMHUHOJIOT UM,
UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH M YYETOM OCHOBHBIX TpeOOBaHMIA
uH(OPMAITMOHHOW OE30MTaCHOCTH;

—paboTaTh C HayYHO-TEXHUYECKOW HH(OpMAaIUe,
UCIIOJIB30BAaTh POCCUMCKUM M  MEXKIyHapOIHbIN
OTIBIT B TPO(ECCUOHATIBHOM I TETFHOCTH,
—IpPOBOAUTH  UCCIIEOBAaHMS U  aAHAJIU3UPOBAThH
COCTOSIHUE  JKHMBBIX  CHCTeM, o0OpaOaThIBaTh
pe3ynbTaThl OMOJIOTMYECKUX UCCIIeI0BAaHUIN

Bnaneer | —OCHOBHBIMM METOAAMU W MPUEMAMHU MNPOBEACHUS
SKCIEPUMEHTAIBHBIX ~ HMCCIEAOBAaHUM B  CBOEH

npodeccuoHaIbHOM 00acTu

I[J'IH (I)OpMI/IpOBaHI/ISI BBIIICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKax OUCHUITIIINHBI
«BBG,HGHI/IC B OHMOTEXHOIOTHIO u HpO(l)CCCI/IOHaJ'IBHyIO ACATCIBbHOCTB»
IMPUMCHAIOTCA MCTO/bI aKTUBHOIO/ HHTCPAKTUBHOT'O O6y‘{CHI/I$I: CCMUHApPbI B BUIC
«KPYTJBIX CTOJIOB», HOUCKYCCHA, HpO6JICMHI:II>i MCTOA, OKCIICPUMCHTAJIBHBIC
IMPAKTUYICCKUC 3aHATHA.




|. CTPYKTYPA U COJEP KAHUE TEOPETUYECKON YACTH
KYPCA
(mexnuonHbIe 3aHsATHS (36 YacoB))

Pa3nea 1. Benenue B ipodecCHOHANIBHYIO AesATeIbHOCTH (18 yacoB).

Tema 1. OcHoBHbIE TOJOXEHUS KOMIJIEKCHONW MporpaMmbl pPa3zBUTHUS
ouorexHonorun B Poccuiickoii ®Deaepanuu Ha nepuoxa g0 2020 roga.
Crparermyeckass mporpaMMa HMCCJICIOBAHUN TEXHOJOTHMUECKON TIaThOPMBI
«Menauinaa Oyayiero» (2 yaca).

— TEXHOJOTHYeckoe pemieHue «[ eHHO-UHXKEHEpHbIe JIEKapCTBEHHBIE
npenapartb.

— TEXHOJIOTUYECKOE pelieHNue « AHAIUTHYECKUE OMOCEHCOPHIY.

— TEXHOJOTHYeCcKoe perieHne «[ eHOMHbIE U MOCTIEHOMHBIC TEXHOJIOTUHU
MEePCOHATU3UPOBAHHON JTUATHOCTUKH.

Tema 2. OcHOBHEBIE IT0J0XKEHHUS 3aKoHa «O OMOMEIUIIMHCKHAX KIETOYHBIX
MPOAYKTax» U O Pa3BUTUU KJIETOYHBIX TEXHOJOTUN B Poccuiickonn denepanuu.
(2 uaca).

— OCHOBHBIE TIOHATHUS, HCIOJb3yeMble B HacTosmeM DeaepaaibHOM
3aKOHE.

— TPUHIMIIBI OCYIIECTBJICHHUS JEATEeIbHOCTH B cdepe obOparieHus
OMOMEIUIIMHCKUX KJIETOYHBIX TPOIYKTOB

Tema 3. UWcrtopus d¢opmupoBanus OHOTEXHOJOTHH. MoneKysapHas
OMOTEXHOJIOTHS U ¢¢ cTaHOBIeHHE (2 Yaca).

— YeThIpE Mepuojia CTAHOBJICHUS U PA3BUTHS OMOTEXHOIOTHHU

— peBosroninOHHOCTh paboThl Kosna, boitepa u np., omyOinkoBaHHOW B
1973 r.

— CpaBHEHHE OMOTEXHOJOTHH U MOJICKYJISIPHOW OMOTEXHOJIOTHH.

— HOBEHIIas UCTOPHUS PA3BUTUS OMOTEXHOJIOTHUYSCKONW MHIYCTPHH.

Tema 4. 3HadueHNe OMOTEXHOJIOTHH IS pa3BUTHS o01IecTBa. [lepcnekTuBEI
pa3BHUTHSI MOJICKYJISIPHON OMOTexHOJoTHH (4 Yaca).

— 3HAYCHUEC OMOTEXHOJOTHMHU I pa3BUTHS oOmecTtBa (00JacTH HAyKH,
HOBEHIIIME Pe3yIbTAThl KOTOPBIX Ba)KHBI JJIs1 PA3BUTHS OMOTEXHOJOTUH );

— Tojapa3zesicHue OMOTEXHOJIOTUM Ha «Oeyroy», «3eJICHYI0», «KPAaCHYIO»,
«CEPYIO» M «CUHIOI» OMOTEXHOJIOTHH;

— OCOOCHHOCTH  pa3BUTUS  HCCICAOBAHMNH U KOMMeEpIHAIU3alNU
ouonornueckux Texuojoruit B CIIA, Anonuu, ctpanax EC u Poccun;

— COBPCMCHHBIC OMOTEXHOJOTHH: COUAJIBbHO-DTHUYCCKHUC ACIICKTHI,
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— CUHTYJISIDHOCTh — B3PBIB HAHOTEXHOJIOTHH, OWOTEXHOJOTHH H
KOMIBIOTEPHON TEXHOJIOTHH.

Tema 5. IIpodeccronanbHas esITEIbHOCTh BBINTYCKHUKAa-OMOTEXHOJIOra
Knaccudukaius BumoB npodeccrun (2 gaca).

— npodecCHOHaIbHbIC BUABI  JICITCIBHOCTH  BBITYCKHHKA-OaKalaBpa,
BBIITyCKHUKA-MarucTpa;

— npodeccHoHaTbHBIC 3aa4H 110 BHIaM JISATCIBHOCTH

— npodeccuoHaIbHbIe CTAHAAPTHI;

— KiaccuduKaius BU0B MPoQeccuu.

Tema 6. XapakTepuctruka npodeccuoHaTbLHON ACATEILHOCTH BBIITYCKHUKA
0  HaNpaBJIICHUIO MOArOTOBKM  «buorexHomorus». IIpodeccnonanbHbie
komneTeHIuu (6 yacos).

— obmenpodeccuoHaaIbHbIE KOMIIETEHIINHY;

— npodeCcCHOHATBHBIC KOMIIETCHIIUH 110 BHJIaM JICITCIbHOCTH;

— (GopMUpOBaHHE KOMITCTCHITHH;

— obecrnieyeHUe pelieHus MPoPECCHOHANBHBIX 3a/1a4y Yyepe3 (HopMUpOBaHUE
KOMIIETEHIIUN.

Pa3nen 2. Beenenue B Onotexuosoruio (18 uac).

Tema 1. OOmme cBeaeHUS O OHOJOTHUECKHUX OOBEKTaX ©W HX
XapakTepucTrka (4 yaca).

— OOBEKThI OHOTEXHOJOTMH M HUX OHOTEeXHOJIOrM4ecKue (QYHKIUU
OMOJIOTUYECKHUE CUCTEMBI, UCTIONB3YIOMINECS B MOJICKYJISIPHON OMOTEXHOJIOTHUH;

— XUMHUYECKUUA COCTaB JKUBBIX OPraHU3MOB U  (PU3MOJIOTHUYECKHE
(GYHKIIUY BaXKHEUITUX XUMHUUYECKHUX DJIIEMEHTOB;

— OMOXHUMHUYECKHUE XapaKTEePUCTUKH OCHOBHBIX CyOKJIETOUHBIX
KOMIIOHEHTOB;

— JJIEMEHTHl TUTAHUS KJIETOK, MPUMEHSIEMbIe B OHOTEXHOJIOTHYECKOM
MPOU3BOJICTBE;

— TpeOoBaHUsl, MPEaBABIIEMbIC K OHOIOTHYECKUM 00BEKTaM;

— MPEUMYIIECTBA U HEAOCTATKH PAa3TUYHBIX MITAMMOB-TIPOYIIEHTOB.

— HCIOJIb30BaHUE OMOJIOTUYECKUX O0BEKTOB.

Tema 2. Ky1bTUBHpOBaHHE OMOTEXHOJOTUICCKUX 00BEKTOB (4 yaca).

— CTpOCHME MHUKPOOHOW  KJIETKH, CTaAud © KUHETHKa pPOCTa
MHUKPOOPTaHU3MOB;

— MeTaboJIM3M MUKPOOHOM KIIETKH;

— CBIPbE H COCTaB THUTATEIBHBIX CPEJ ISl OHOTEXHOJIOTHYECKOTO
MPOU3BOJICTBA,;

— METOJIMKA U CIIOCOOBI KyJIbTUBHUPOBAHUSI MUKPOOPTraHU3MOB,;
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— KiIaccuUKaIus MPOIECCOB KYJIbTUBUPOBAHUS MHUKPOOPTaHHU3MOB I10
criocoOy neucTBuUs;

— MOJTOTOBKA IMOCEBHOT0 MaTepHalia B JJAOOPATOPHBIX YCIOBUSIX |

— KyJbTHBHPOBAHWE MUKPOOPTaHMU3MOB B IIPOMBIIIIJICHHBIX YCIOBHSIX |

— KYJbTHBHPOBAHUE )KMBOTHBIX M PACTUTEILHBIX KJIETOK.

Tema 3. Metos! Onorexnonoruu (4 yaca).

— MyTareHes U CeJICKIIHS;

— KJICTOYHAA MHXXCHCPHUA,

TreHeTUYeCcKasi UHXKECHEPUs,

— WHXXEHEPHAas YH3UMOJIOTUS, UMMOOMIN30BaHHbIE OMOOOBEKTHI.

Tema 4. OcHoBHbIE »HTambl OWOTEXHOJOTUYECKOro mporecca. OOrmias
xapakTepuctuka. OCHOBHAsh CTPYKTypa OHMOTEXHOJIOTMYECKOro mpou3BojctBa (6
4acoB).

— OCHOBHBIE  3Tambl  OMOTEXHOJOTHMYECKOTO  mpollecca,  oOmas
XapaKTepUCTUKA, OCHOBHAS CTPYKTypa OMOTEXHOJIOTHYECKOTO MPOU3BOJICTRA,;

— anmapatypHoe  odopmieHHEe  OHOTEXHOJOTMYECKOTo  Ipoliecca,
OMOpPEaKTOPHI;

— JIEKapCTBEHHbIE CPEICTBA, MOJIyYEHHbIE Ha OCHOBE PEKOMOMHAHTHBIX
MUKPOOPTaHU3MOB.

Il. CTPYKTYPA U COJEPKAHUE NIPAKTUYECKOHN YACTH
KYPCA
(MpakTuyeckue 3anaTusa (36 yacos))

3ansatne 1. OcHoBHbIe moJ0keHusT KomMimiekcHOH mporpaMmmbl
pa3Butusi 6uorexHosoruud B Poccuiickoit ®enepanuu Ha nepuoa ao 2020
roga. Crparerudeckassi mnNporpaMMa HCCJIeJ0BAHMN TEXHOJOTH4YeCKOMH
miargopmbl «MeauumuHa Oyayuiero» (2 yaca).

Ilenv 3amamus. 3akperieHWE 3HAaHUKW B 00JacCTH CTPYKTYpPHl U
CoJiep KaHus OCHOBOIIOJIATAIOIIUX TOCYJapCTBEHHBIX JOKYMEHTOB.
1. KossiokBHYM.

KonTponupoBanue TriyOMHBI YCBOCHHS TEOPETHUYSCKOIO MaTepHaa;
MMOHUMAaHUS CYLIHOCTH MMOHSTUH, LeJeu, 3ajad, OIpPEICICHUH,
WLTIOCTPUPYEMBIX JAHHBIM MPAKTHUYECKUM 3aHATHEM; 3HAHUU CTPYKTYPBHI,
COCTaBa U COJICPHKAHUS TOCYTAPCTBEHHBIX IOKYMEHTOB.

2. TeopeTuyeckasi 4acTh
1) CoaeprkaHue macmopTa mporpaMMmBbl.

2) O6ocHOBaHWE HEOOXOIUMOCTH pa3paboTku [IporpamMmel.
3) Lenw u 3agaun [Iporpamme.
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4) CTuMyIMpOBaHUE CIIPOCa HA OMOTEXHOJIOTHYECKYIO MPOAYKIIHIO.

5) ConeiicTBue ITOBBIILICHUIO KOHKYPEHTOCIIOCOOHOCTHU
OMOTEXHOJIOTUYECKUX MPEANPUITUM.

6) PazButne oOpa3oBanus B chepe OMOTEXHOJIOTHHA.

7) PazButHe Hayku B cepe OMOTEXHOJIOTHUH.

8) PazBuTHe 3KCIIEPUMEHTAIBHON MPOU3BOJICTBCHHON 0a3Hl.

9) [Moxeprkka ¥ pa3BUTHE OMOKOJIICKIIHA.

10) [IpuopuTeThl pa3BUTUSA OUOTESXHOJOTHIA.

11) TexHosnorudyeckoe pemieHne «l @HHO-UH)KEHEPHBIC JIEKAPCTBCHHbBIC
npenapartb».

12) TexHoMOrn4YeCcKOe perieHne « AHAJTUTHYSCKHE OUOCCHCOPBD».

13) Texnonorudyeckoe  pemeHue  «['€HOMHBIE ¥ TIOCTICHOMHbBIC
TE€XHOJIOTUH NMEPCOHATU3UPOBAHHON JUATHOCTUKM.

3. IlpakTH4yecKas 4acThb.

[Toctpouts OIOK-CcXeMy TPUOPUTETOB  Pa3BUTUS  OMOTEXHOJIOTHH.
[logroroButh moctep s pasnena «buodapmaneBtukay u  pasjaena
«bnomengununa

4. Odopmiienne pe3yabTaToOB PadOThI.

OdopMuTh OJOK-CXEMY U MTOCTEPHI. 3ATUTUTh HA CEMUHAPCKOM 3aHSTUU.

3ansaTue 2. OCHOBHBIE MOJOKeHHUHA 3aKOHA «O OHOMeTMUMHCKHX
KJIETOYHBIX MNPOAYKTAX» W O Pa3BUTUM KJETOYHBIX TEXHOJOIUil B
Poccuiickoii ®enepanuu. (2 yaca).

Ienv 3amamus. 3akpernyieHWe 3HAHUW B 00JAaCTH CTPYKTYpPHl U
COJEepKaHUs OCHOBOMOJIATal0IINX 3aKOHOIATEIbHBIX JOKYMEHTOB.
1. KossiokBHYM.

KonTponupoBanue TriayOMHBI YCBOCHHUS TEOPETUUECKOTO MaTepuana;
MOHUMAHMS CYINIHOCTH TMOHATHM, LEJe, 3aaad, ONpEeeICHUN; 3HaAHUU
CTPYKTYPBI, COCTaBa U COJIEPKAHUS 3aKOHOAATEIbHBIX JOKYMEHTOB.

2. TeopeTuyeckasi 4acTh.
1) OcHOBHBIC TOHATHS, HWCIOJb3yeMble B HactosmeM DenepalbHOM

3aKOHE.

2) [lpyHIIMTIBI  OCYIISCTBJICHUS JEATCIBHOCTH B cdepe oOpamieHus
OMOMEIUITMHCKUX KJIETOYHBIX MPOJTYKTOB.

3. IIpakTH4yecKas 4acThb.

[ToaroToBUTH aNTOPUTM T PUMCHEHUS «IpaBun  peanuzamuu
OMOMEIUIMHCKUX KJIETOYHBIX NpoayKToBy» no IloctanoBnenuto [IpaBurenscTBa
P® ot 23 suBaps 2018 roga N 49.

4. OdopmiieHne pe3yabTAaTOB PadoOTHhI.

OdopmMuts nepedyeHb TOKYMEHTOB, HEOOXOIUMBIX JJISI:
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a) cnenudukanuy Ha OMOMEIUIIMHCKUI KJIETOYHBINA MPOAYKT;

0) cBeAeHHU O TOCYJAapCTBEHHOM peTrUcTpalud OUOMEIUIIMHCKOIO
KJIETOYHOT'O MPOAYKTa;

B) MHCTPYKUMH IO NPUMEHEHUIO OMOMEIUIIMHCKOTO KJIETOYHOTO
MPOAYKTA.

3alUTHTh HA CEMUHAPCKOM 3aHSATHH.

3ansTue 3. Uctopus ¢dopmupoBanus OuorexHojsornu. MoJjieky/asipHasi
OMOTEXHOJIOTHS U ee CTaHOBJeHHe (2 yaca).

Ilenv 3anamusa: 3aKkperieHUe 3HAHUM B OOJIACTHM TMOHUMAHMS 3HAYCHUS
BO3HUKHOBEHHSI U UCTOPUHM MOJICKYJISIPHOU OMOTEXHOJIOTUH.
1. KosutokBuym.

KonTponupoBanue TriyOMHBI YCBOEHUS TEOPETUYECKOI0 MaTepuaa;
NOHUMAaHMUSl CYUIHOCTH SIBJICHUN, WJUIIOCTPUPYEMBIX JaHHBIM MPAKTUYECKUM
3aHSATHEM; 3HAHUN UCTOPUU U COAECPKAHUS MOJIEKYISIPHONH OMOTEXHOIOTHH.

2. TeopeTuyeckast 4acTh.
1) YeThipe mepro/ia CTAHOBICHHS M Pa3BUTHS OMOTEXHOJIOTHH.

2) PeBomtonmonnocts pabotel Kosna, boiiepa u np., onyOJIMKOBaHHOW B
1973 r.

3) CpaBHEHHE OMOTEXHOJIOTHH M MOJICKYJISIPHOM OMOTEXHOJIOTHH.

4) Hogeiitrast uCTOpusi pa3BUTHsI OMOTEXHOJIOTMUECKOW HHYCTPHUH.

3. IlpakTH4yecKas 4acThb.

[ToArOoTOBUTH OTBETHI HA BOMPOCHI TEOPETUYECKON YACTH.

4. OdopmJienne pe3yabTaTOB padoOThlI.

VYyacTue B CeMUHApPCKOM 3aHSTHH.

3ansaTne 4. 3HauyeHue OHOTEXHOJIOTHH JJs Pa3BUTUA 001LIeCcTBA.
IlepcnekTHBBI pa3BUTUA MOJIEKYJISIPHON OHOTexHo0ruu (4 4yaca).

Henv 3anamus. 3axkpericHHE 3HAHWKM B 00JACTH MOHUMAHUS 3HAYCHUS
OMOTEXHOJIOTUU ISl Pa3BUTHUS OOIECTBAa, MOHWMAHMS IEPCIEKTUB Pa3BUTHS
MOJIEKYJIIPHOW OMOTEXHOJIOTHH, €€ COMATbHO-ITUUYECKUX aCIIEKTOB.

1. KossiokBHYyM.

KonTtponupoBanme TIyOMHBI YCBOCHUS TEOPETUUECKOTO MaTepHaa;
MMOHUMAHMUSl CYIIHOCTH SIBJIEHUM, WJIIOCTPUPYEMBIX [TaHHBIM IPAKTUYECKUM
3aHSATHEM; 3HAHUH MMEPCTIEKTUB PAa3BUTHS MOJICKYJISPHONH OMOTEXHOJIOTHH.

2. TeopeTuyeckasi 4acTh.
1) 3HadeHre OMOTEXHOJIOTHH JUJIsi pa3BUTHs oOmecTBa (00JIACTH HAYKH,

HOBEHWIIME Pe3yJIbTaThl KOTOPBIX BaXKHBI IS Pa3BUTHS OMOTEXHOJIOTHH ).
2) [MonpasaeneHue OMOTEXHOJIOTHU Ha «OEIyI0», «3CJICHYI0», KKPACHYIOY,
«CEPYIO» U «CHUHIOK» OUOTEXHOJIOTHH.
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3) OCoOOCHHOCTH  pa3BUTHS  UCCICIOBAHUH U  KOMMEPIHAIU3AINH
ouonornueckux texHosoruit B CIIA, fAnonuu, ctpanax EC u Poccuu.

4) CoBpeMeHHbIE OMOTEXHOJOTHH: COIIMAIBHO-ITUYECKUE ACITCKTHI.

5) CHUHTYJIIpHOCTh — B3pPbIB  HAHOTCXHOJIOTUH, OWOTEXHOJOTUU H
KOMIIBIOTEPHOM TEXHOJIOTHH.

3. IIpakTH4yecKas 4acThb.

[ToAroTOBUTH OTBETHI HA BOIPOCHI TEOPETUYECKON YACTH.

4. OdopmiieHne pe3yJbTaTOB PadOTHI.

VYyacTrie B CeMUHapCKOM 3aHSATHUU.

3ausitue 5. IIpodeccnonanbHasi eATEJbHOCTh BBINYCKHUKA-
ouorexnoJsiora. Knaccupuxkauust BunoB npodeccuu (2 yaca).

Ilenv 3amamusa: 3akperuieHWe 3HaHUM B 00acTH TPOQPECcCHOHATBLHON
NesITeIbHOCTH BBINTYCKHUKA-OMOTeXHoJora. M3yuenue BuoB npodeccun.
1. KosutokBuym.

KonTponupoBanue TIIyOUHBI YCBOCHHS TEOPETUYECKOTO0 MaTepHaa;
NOHUMAaHUS CYIIHOCTH 3HAHUH MPO(PECCHOHATBHON NEITCIIbHOCTH BhIITYCKHUKA -
OMOTEXHOJIOTA.

2. TeopeTuueckasi 4acTh.
1) IIpodeccuoHanbHble BUIBI JIEATEIBHOCTH BBINYCKHUKA-0aKanaBpa,

BBIITYCKHUKAa-MarucTpa.
2) [IpodeccroHanbHble 3a/1aUu MO BUAAM JIEATCIbHOCTH.
3) [IpodeccronanbHble CTAHIAPTHI.
4) Knaccudukaiys Bug0B IpoPECCU.
3. IlpakTHyecKas 4acThb.
[ToArOoTOBUTH OTBETHI HA BONPOCHI TEOPETUYECKON YACTH.
4. OdopmiieHue pe3yJbTaToOB padoThlI.
VYyacTue B CeMUHApPCKOM 3aHSATHH.

3anaTue 6. XapakTepucTHKAa TMNPO(PEecCUOHAIBLHOH 1eATEeIbHOCTH
BBINYCKHMKA 10  HANPaBJEHUI  NOATroTOBKH  «buoTexHosorus».
IIpodeccnonanbHbIe KOMNeTeHIIMH (6 YacoB).

Ienw 3aHAmMuUA. 3aKperyIeHue 3HAHUU XapaKTePUCTUKHU
NnpoeCCHOHAILHOW  JIESTEILHOCTH BBIMYCKHUKa-OMOTeXHOoJora. M3yueHue
npodeccHOHANBHBIX ~ KOMIIETCHIMH MO  BHAAM  OHOTEXHOJIOTHYECKOM
eI TETLHOCTH.

1. KossiokBUyMm.

KonTponupoBanue TriayOMHBI YCBOCHHS TEOPETUUECKOrO MaTepuaa,
3HAaHUH TPO(ECCHOHATBHBIX KOMIIETCHIIMH  JICATECIBHOCTH  BBITYCKHHKA-
OMoOTEXHOJIOTA.
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2. TeopeTuyeckasi 4acTh.
1) O6menpodeccuoHalTbHBIE KOMIIETCHIIHH.

2) IIpodeccrnonanbHbie KOMIIETCHIIUHU 10 BUAAM JEATSIbHOCTH.

3) ®opmupoBaHKE KOMIICTCHIUH.

4) OGecnicucHue pelieHus npodecCuoHaTbHBIX 3a7a4 yepes
dbopMHUpOBaHNE KOMIIETECHITUH.

3. IIpakTn4yeckas 4acThb.

[ToArOTOBUTH OTBETHI HA BOMPOCHI TEOPETUUECKON YACTH.

4. OdopMmJiieHne pe3yJbTaTOB PadOThI.

VYyacTue B CeMUHAPCKOM 3aHSATUH.

3ausatue 7. OOmMe cBeJeHHUA O OMOJOTMYECKHX O0BEKTaX M MX
xapakrTepucTuka (4 yaca).

Ilenv 3anamusa: 3akpervieHHe 3HAHUM XapaKTEPUCTUKU OMOIOTHYECKUX
OOBEKTOB, CTAaHJAPTU30BAHHBIX TEPMHHOB H  OMNpeJeieHuid B  00JacTu
OMOTEXHOJIOTUM, CUCTEMBI TTOHATUN JTAHHOW 00JIACTH 3HAHMSL.

1. KosutokBuym.

KoHTponupoBanue TIIyOMHBI YCBOCHHUS TEOPETUYECKOTO0 MaTepHaa;
3HAHMH  XapaKTECPUCTHKH  OHMOJOTHYECKUX OOBEKTOB, CTaHIapTU30BaHHBIX
TEPMHUHOB M OTPE/ICICHUI B 001aCTH OMOTEXHOJIOTHI, CUCTEMBI MOHATUH JTaHHOU
00J1aCTH 3HAHMUS.

2. TeopeTuueckasi 4acTh.
1) OObeKTbl OHOTEXHOJOTHMM M HX OHOTEXHOJIOTMYCCKHE (DYHKIUH

OMOJOTUYECKUE CUCTEMBI, UCTIONB3YIONIUECS B MOJIEKYJISIPHON OHMOTEXHOJIOTHUH.

2) XUMHUYECKHI COCTaB YKUBBIX OPraHU3MOB U (PU3UOJOTHUYECKHE (DYHKIHH
BAXHEHIINX XUMUYECKUX IJIEMEHTOB.

3) buoxumuueckune XapaKTEePUCTUKU OCHOBHBIX CyOKJIETOUHBIX
KOMITOHEHTOB.

4) DneMeHTBl TMHTaHUS KJIETOK, NPUMCHSICMbIE B OHOTEXHOJIOTHICCKOM
MIPOU3BOJICTBE.

5) TpebGoBaHwMsI, MPEABIBIIEMbIC K OMOJIOTHYECKAM O0BEKTaM.

6) [IpenmyiecTBa U HETOCTATKH PA3TUIHBIX ITAMMOB-TIPOYIICHTOB.

7) Ucionp3oBaHue OMOJIOTHYECKUAX OOBEKTOB.

3. [IpakTHyecKas 4acCTh.

OTBEeTUTH HA BOMIPOCHI TECTA.

4. Odopmiienne pe3yjbTaToOB PadoOThI.

PaboTy 3amuTuTh y mpenogaBaTes.
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3ansitne 8. KyjabTHBHpOBaHHMe OHMOTEXHOJIOTHYECKHX 00BEKTOB (4
yaca).

Ilenv 3anamua. 3aKpeIUiCHUE 3HAHUM TEXHOJOTUU KYJIbTHUBUPOBAHUS
OHMOTEXHOJOTHUECKUX 00BEKTOB, CHCTEMBI MOHITHM JAaHHOW 00J1aCTH 3HAHMS.
1. KosutokBuym.

KonTponupoBanue Tr1iyOMHBI YCBOEHUS TEOPETUUYECKOI0 MaTepuaa;
CUCTEMbl TOHSATHH JaHHOW O0OJacTH 3HAHUS; 3HAHUW XapaKTEPUCTUKH U
BO3MOXHOCTEH OHOJIOTMYECKUX OOBEKTOB, CBHIPHEBBIX HCTOYHHUKOB, YCIOBHUH
IIPOBEACHUS KyJIbTUBUPOBAHUS.

2. TeopeTuueckasi 4acTh.
1) CtpoeHne  MHUKpPOOHOW  KJICTKH, CTaAdd W KHHETHKA pOCTa

MHUKPOOPTaHU3MOB.
2) MeTaboni3M MUKPOOHO# KIIETKH.
3)Chipbe M COCTaB MHUTATCJIBHBIX CpEl JUII OHOTEXHOJIOTHYECKOTO
IPOU3BOJICTBA.
4) Metoauka U CIocoObl KyJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB.
5) Knaccudukamusi mporeccoB KyJbTHUBHPOBAHUS MHUKPOOPTaHU3MOB IO
Croco0y AencTBUS.
6) [ToaroroBka MOCEBHOTO MaTepHaa B Ja0OPATOPHBIX yCIOBHUSIX.
7) KyIbTUBUPOBaHHE MUKPOOPTaHM3MOB B MPOMBINIJICHHBIX YCIOBHUSX .
8) KynbTUBHpOBaHUE KUBOTHBIX U PACTHUTEIIBHBIX KIETOK.
3. IIpakTH4yecKas 4acThb.
[ToArOTOBUTH MTOCTEP CO CTPOEHUEM PACTUTEILHON U )KUBOTHOW KIIETKH .
[ToaroroBuThH pacdyeTHO-TpadUIECKYIO pabory: O0K-cxema
KYJbTUBHUPOBAHUS OMOTEXHOJIOTHIYECKUX OOHEKTOB
4. OdopMmJiieHne pe3yJbTaTOB PpadoOThI.
[IpenoctaButh paboOTy AJIs OIICHKH.

3ansitue 9. MeToabl 0MOTeXHOJI0THH (4 Yaca).

Ienv 3anamua. 3akperuicHUE 3HAHUN METOJOB OWOTEXHOJOTHH, HUX
0COOCHHOCTEH, BOBMOKHOCTEH NMMPUMEHEHUS W MCIIOJIb30BAHUS; CUCTEMBI TTOHSATHN
IAHHOI 00J1aCcTH 3HAHUA.

1. KossiokBHYyM.

KonTponupoBanue TriayOMHBI YCBOCHHS TEOPETUUECKOTO MaTepuana,
CHCTEMBI ITIOHATHI JaHHOM 00JIacTH 3HAHUS, 3HAHUM METOJIOB OMOTEXHOJIOTHH, X
0COOEHHOCTEH, BOBMOKHOCTEH MPUMEHEHHUS M UCIIOJIb30BaHMUS.

2. TeopeTHueckasi 4acTh.
1) MyTareHes u ceaeKIus.

2) KiterouHast HHOKCHEPHSL.
3) 'eHeTnyeckass MHKCHEPHS .

17



4) UHxeHepHAasl SH3UMOJIOTHSI, HMMOOMIN30BaHHbIC OHMOO0OBEKTHI.
Pexkomenayemas Jureparypa: CoBpeMeHHbIE TpOOJIEMBl U METOJBI
OMOTEXHOJOTUU [DJIEKTPOHHBIA pecypc]: aneKkTpoHHoe yueOHoe mocodue / H. A.

Boiinos, T.I'. Bonosa, H.B. 3000Ba u 1p.; nox Hay4. pea. T.I'. BonoBoit. — DnekTpoHHBIE
nannble. — Kpacnospek: UIIK COY, 2009.

3ausitue 10. OcHOBHBIE 3TaNbl (HOTEXHOJIOTHYECKOr0 npouecca. Oomas
xapakrepucTuka. OCHOBHAsI CTPYKTYpa OMOTEXHOJIOTMYECKOr0 NMPOU3BOACTBA
(6 uacos).

Ilenv 3amamusa: 3aKperuieHHE OCHOBHBIX 3TaroB OHMOTEXHOJIOIHMYECKOTO
mpoiiecca, X OCOOCHHOCTEH, OOIIel XapaKTepUCTHUKU; OCHOBHOW CTPYKTYPbI
OMOTEXHOJOTUYECKOTO TPOU3BOJICTBA; CHUCTEMBI TOHSITUH JaHHOW 00JacTu
3HAHUS.

1. KosutokBuym.

KonTponupoBanue riayOMHBI YCBOEHHS TEOPETHYECKOT0 MaTepuana;
OCHOBHBIX 3TaroB OHWOTEXHOJIOTHYECKOr0 IMpoIlecca, UX OCOOEHHOCTEH, 00IIeH
XapaKTePUCTUKU; OCHOBHON CTPYKTYpbl OHMOTEXHOJOTMYECKOTO IPOU3BOJICTBA;
CHCTEMBI TOHATUI TaHHOM 00JIacTH 3HAHUS.

2. TeopeTuueckasi 4acTh.
1) OcHOBHBIE  3Talbl  OMOTEXHOJIOTHYECKOTO  mpolecca,  olmias

XapaKTEePUCTHUKA, OCHOBHAS CTPYKTypa OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA.
2) AnnaparypHoe  odopmiieHHEe  OHMOTEXHOJOTHYECKOro  Ipoliecca,
OMOpPEaKTOPHI.
3) JlekapcTBEHHBIC CpPECTBA, MOJydYacMble Ha OCHOBE PEKOMOWHAHTHBIX
MUKpPOOPTaHH3MOB.

I1l. YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOMN PABOTHI OBYUAIOIIUXCS

Y4eOHO-MeTOInUECKOe obOecrieueHue CaMOCTOSITETIbHOM paboTHhI
oOydarommxcs 1o  guciuiuinHe  «BBegenwme B OMOTEXHONOTHIO U
mpoeccCHOHATBHYI0 JACSITeLHOCTDY TMpeacTaBieHo B [Ipminoxenun 1 u BKITtoyaeT
B ce0s:

— TUIaH-TpaduK BHIMOJHEHUS CAMOCTOSITEIIbHOW PaOOTHI IO TUCIIUILINHE, B
TOM YHCJIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBHITIOJIHEHHE 10 KaXIOMY 33]J1aHUIO;

— XapaKTepUCTHUKA 3aJaHUH JIJIT CAMOCTOSATEILHOW pabOThl 00YJArOIINXCS
1 METOJIMYECKHE PEKOMEHIAITNH TI0 UX BBITIOJHEHUIO;

— TpeboBaHUS K TMPEJCTABICHUIO W  OQOPMIICHUIO  pPE3yJIbTaTOB
CaMOCTOSITEIbHON PabOTHI;

— KPHUTCPHUHU OLICHKH BBLIIIOJTHCHHUA CaMOCTOSITCJIbHOM pa6OTLI.
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IV. KOHTPOJb JOCTUXEHMS LEJEN KYPCA

OneHouyHbIE CPENICTBA —

KoHntposnmpyemsbie
o HanMEHOBaHHE
Ne n/m | mopmynu/ paznenst / Kogp! u aTans1 popmupoBaHus KOMIETEHINUN "
TEKYIUH MPOMEXYTOUHAS
TEMBI JUCIIUILINHEI
KOHTPOJIb aTTecTaIns
1 Bsenenue B OIIK-7 3Haer YO-2 SK3aMe€eH 110
HpO(beCCI/IOHaJIBHny CHOCO6HOCTI) HaXOIINTh U —TeopeTI/IquKI/Ie OCHOBBI 6HOTGXHOHOFI/H/I U OCHOBBEBI BOHpOCI)I BOHpOCﬂM
EATEINHHOCTD OLICHUBATD HOBEIE OMOTEXHOJIOTUIECKUX TIPOU3BOJICTB; KOJTOKBHYMa 13-21, 26, 56-60
—TIpoOJIeMBbI Pa3BUTHS OMOTEXHOJIOTHYECKUX METOJIOB B
TEXHOJIOTHUECKHE o I1P-1 YVO-1
MEIUITMHCKOHN OnoIornu u OMOTEXHOJIOTHH, 5
peIICHNA, BHENPATD MIPUOPUTETHBIE HATIPABJICHUS I UX PEIICHNUS, Tecr cobecenoBane
pe3yabTaThl —3HA4YeHHE OMOTEXHOJIOTHH JUIsl Pa3BUTHs 00OIIeCTBa, €€
OMOTEXHOIOrHIECKHX counanbHOro 3 dexra u 6M0IKOHOMHUKHI
HCCleIoBaHuH n | Ymeer I1P-7 9K3aMeEH I10
pa3pa60TOK —IIPUMCHATE HAYYHO-TEXHHUYCCKYIO I/IH(l)OpMaHI/IIO 10 OHOpHBIﬁ BOIIPOCaM
BOIPOCAM  pa3BUTHS  HOBBIX  HANpaBJICHUH B KOHCITIEKT 1-12.27. 31
1) )
OMOTEXHOJIOTHHA, B TOM 4YHCIE B OHOMEIUIUHE U
> st [TP-4 pedepar
OouodapmarieBTHKeE; VO3
—paboTaTh C Hay4YHO-TEXHHUYECKOH HH(pOpMAIUEH, -5 NOKIaA
UCII0JIb30BAaTh POCCUICKUN M MEXIYHAPOHBIN OINbIT B
podeCCHOHAILHON NeATEIbHOCTH
Bnaneer [1P-6 9K3aMEH MO
—KOMILJIEKCOM 3HAHHWI U yMeHI/Iﬁ B C(l)epe COBPCMCHHBIX MPAKTUYECKUE BOIIpOCaM
mene W 3a7ad  MOJIEKYJSIpHOW — OMOTEXHOIIOTHH, 3aMaHus 32-45
OCHOBHBIX HaIlpaBJIE€HUI U NEPCIEKTUB Pa3BUTHS;
—NpPUHUUIIAMA W METOJaMHM HAaXOXKJACHHS M OLEHKH
HOBBIX TEXHOJOTHYECKHX PpEIICHHH, CIOCOOHOCTHIO
BHEJIPSTh pe3yabTaThl OMOTEXHOJIIOTHYECKUX
WCCJICTIOBAHHH U Pa3pabOTOK
T1K-9 3HaeT YVO-2 SK3aMe€eH 110
BIIAJICHHE OCHOBHBIMK | —OOBEKTbI OHMOTEXHOJOTHHU M HX OHOTEXHOJIOTHYECKHE BOIPOCHI BOIIpOCam
(GYHKIMH; OUOJIOTHYECKUE CUCTEMBI, 32-41

MCTOOAMHU U IpUCMaMU




IIPOBEICHUA
3KCHepI/IMeHTaJII)HI)IX
HCCIICIOBAHUM B CBOCH
po¢eCCUOHAIBHON
obOnactu

UCTIONB3YIOUINECS B MOJICKYJISIPHOW OMOTEXHOJIOTUH;

—XAMHUYECKUHU COCTaB KHNBBIX OpraHu3MoB u
dusnonornueckne (pyHKIUNA BAKHEHIINX XHUMHYCCKUX
DJIEMEHTOB, OMOXMMHYECKHE XapaKTepUCTUKU
OCHOBHBIX CY6KJ'ICTO‘-IHI)IX KOMIIOHEHTOB, JJICMCHTHBI
IIUTaHUusA KJIICTOK, MMPUMCHSICMBIC B
OMOTEXHOJIOTMIECKOM TTPOU3BO/ICTBE;

—MCTOJAbI U IMPUEMBI MMPOBCACHUA SKCICPUMCEHTAJIBHBIX
HCCIe0BaHNi B CBOeH mpodeccrnoHambpHON 00J1acTH

KOJUIOKBUYMa
I1P-1
TECT

VO-1
cobeceoBanue

Ywmeer

—pemaTh CTaHIAPTHBIE 3a7aud  MPO(EeCcCHOHATHLHOM
NESITEILHOCTH C WCIOJh30BAaHUEM HWH(POPMAITMOHHBIX,
oubmorpaduaeckmx pecypcos, MEKO-
OHOI0rH4YeCcKOn u OMOTEXHOJIOTNYECKOU
TEPMHUHOJIOTHH, UH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH W  Y4EeTOM OCHOBHBIX TpeOOBaHUI
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

—paboTaTh € Hay4YHO-TEXHHYECKOW HHGOopMalueH,
UCIIOJIb30BaTh POCCUNCKUN U MEXIyHApOIHBII OMNBIT B
pohecCUOHaIbHOM e TEIbHOCTH;

—TIPOBOAUTH UCCIICIOBAHUS U aHAIM3UPOBATH COCTOSHUE
JKUBBIX CHUCTEM, o0OpabaThIBaTh pe3yIIbTaThl
OHMOJIOTMYECKHUX UCCIICOBAHUMN

I1P-7
OTIOPHBIN
KOHCITEKT

[TP-4 pedepar
VYO-3 nokinan

9K3aMEH T10
BOIpOCAM
22-25, 28-30

Bnaneer

—OCHOBHBIMM METOJaMM U INpPUEMAaMHU IPOBEACHUS
JKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUHN B cBOEH
npodeccuoHaTbHOM 00IacTi

I1P-6
[IPaKTUYECKUE
3a/1aHus

9K3aMeH 110
BOIIpOCaM
46-55
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Bsenenue B
OMOTEXHOJIOTHIO

OIIK-7 3Haer YO-2 9K3aMEH I10
CIOCOOHOCTh HAXOIUTh M | ~TEOPETUIECKHNE OCHOBBI OMOTEXHOJIOTHM M OCHOBBI BOIIPOCHI BOIIPOCaM
OIICHHUBATH HOBbIe | OHMOTEXHOJOTHMYECKHUX IMPOU3BO/ICTB; ) }
TEXHOJIOFI/I‘-IGCKI/IG —TpOoOJIEMbl Pa3BUTUS OMOTEXHOJIOTHYECKHX METOJOB B KOHH&;}T yMa 13 21&,%?_’156 %0
penienus, BHEJPATH | MCEIMINHCKOM OmoJIOTHH u OMOTEXHOJIOTHH,
Pe3yIIbTATHI MPUOPUTETHBIC HATIPABJICHUS IJIs1 UX PELICHUS; Teer cobecenoBanne
OHOTEXHOIOTMUECKHX —3HauYe€HHE OMOTEXHOJIOTHH JUIsl Pa3BUTHs OOIECTBa, €€
UCCIIENOBAHMIN 1 COIMAIBHOTO 3P derTa 1 OGMOIKOHOMUKHU
pa3paboTok Ymeer I1P-7 9K3aMeH I10
—TPUMEHATh HAYYHO-TEXHUUYECKYIO HWH(OpMAIUIO TI0 OTIOPHBIH BOIPOCAM
BOIIPOCAM  Pa3BUTHS  HOBBIX  HANpaBJICHUA B KOHCITEKT 1-12, 27, 31
OUOTEXHOJIOTHH, B TOM 4YHCJIE B OWOMEOUIIMHE U TTP-4 pedepar
OonodapmarieBTHKe;
—paboTaTh C Hay4YHO-TEXHHUYECKOH WHpOpMaIIUEH, YO-3 noxnan
MCIIOJIb30BaTh POCCUMCKUN U MEXKIYHAPOIAHBIN OMBIT B
podeCCHOHATLHON e TEThHOCTH
Bnaneer I1P-6 AK3aMEH MO0
—KOMIUJIEKCOM 3HAaHUN W yMEHUH B chepe COBpEeMEHHBIX IPAKTHYCCKHE BOIPOCAM
nejael W 3a7ad  MOJICKYJISIPHOW  OMOTEXHOJIOTHH, 3a1aHAS 32-45
OCHOBHBIX HaIlpaBJICHUH U TIEPCIICKTUB Pa3BUTHS;
—TIpPUHIUIIAMA W METOJaMH HAaXOXJACHHS M OICHKH
HOBBIX TEXHOJIOTMYECKUX PEIICHUH, CIIOCOOHOCTHIO
BHEJIPATH pe3yIIbTaThl OMOTEXHOJIOTMYECKUX
WCCJICIOBAHUH M pa3pabOTOK
I1K-9 3Haer YO-2 9K3aMEH 110
BIIAJICHHE OCHOBHBIMK | —OOBEKTBI OHMOTEXHOJOTHH M HUX OMOTEXHOJIOTHYCCKHE BOIPOCHI BOIIpOCam
MeTonaMu M mnpuemamu | (QyHKUIuY; KOTOKBHYMa 32-41
MPOBEACHUS —OUONOTHYecKUe  CHCTEMBI,  HCIONb3yIOIIUecs B IP-1 YO-1
OKCIEPUMEHTAIBHBIX MOHCKy.TISIpI—\I’OI\/'I 6I/IOTCXHOJ'IOTI/II/I; TecT CO6CCCI[0B3.HI/IC
HCCHCHOB&HHﬁ B cBoel | “XUMHUYCCKUU COCTaB JKHUBBIX OpraHu3mMoB u
npodeccuoHanbHoM duznonornueckne (GpyHKIUU BOKHEHIIUX XUMHUYECKHX
obacTu 2JIEMEHTOB, OHMOXMMUYCCKHE XapaKTEPUCTUKU

OCHOBHBIX CY6KHCTO‘-IHBIX KOMIIOHCHTOB, 3JICMCHTHI
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IIUTaHUus KJIICTOK, IIPUMCHSACMBIC B
OMOTEXHOJIOTUYECKOM TTPOU3BOICTRE;

—MCTOAbI U IPHUEMBI MPOBCACHHA SKCIICPHMCHTAJIbHBIX
UCCJICJIOBAHMI B CBOCH MPOoeCCHOHAIBHON 00acTh

Ywmeer I1pP-7 AK3aMEH IO
—pemarh CTaHAApTHBIE 3aJauyd  MPodecCHOHATBHOM OTIOPHBIH BOIPOCAM
JESITETLHOCTH C HCIOJIb30BaHUEM HWH(OPMAIMOHHBIX, KOHCIIEKT 22-25, 28-30
oubmorpaduueckux pecypcos, MEJWIKO- | 4 pedepar
OMOJIOTHYECKOM u OMOTEXHOJIOT TIECKOU
TEPMHUHOJIOTHH, UH(HOPMAITMOHHO-KOMMYHHUKAITMOHHBIX YO-3 noxnan
TEXHOJOTMH W  y4eTOM OCHOBHBIX TpeOOBaHUU
WH(POPMAITMOHHOM 06€30MMacHOCTH;
—paboTaTh C Hay4YHO-TEXHHUYECKOH WH(OpMAIIUEH,
HCIIOJIb30BaTh POCCUMCKUN U MEXKIYHAPOIAHBIN OMBIT B
npohecCuOHaIbHOM e TENIbHOCTH;
—IPOBOJUTH MCCIENOBAHNUS U AaHAIM3UPOBATH COCTOSIHHE
JKUBBIX CHUCTEM, o0OpabaThIBaTh pe3yabTaThl
OHMOJIOTMYECKHUX UCCIICJOBAHUM
Bnaneer I1P-6 9K3aMeH 10
—OCHOBHBIMHM MCETOJaMH MW IpHUEMaMH IIPOBCACHUMA MPAKTUUECKUE BOIIpOCaM
SKCIIEPUMEHTANIBHBIX ~ HMCCIIEIOBaHUM B cBOeH 3aMaHNs 46-55

npodeccoHaIbHON 00J1acTH

[Ipumeyanue:

1) ycrasrit onpoc (YO):

cobecenonanue (YO-1), koutokBuyM (YO-2); nokian (YO-3).

2) nuceMeHHbIe padoThl (11P):

tect (ITP-1); mpakrudeckue 3amxanus (ITP-6), pedepar (ITP-4); onmopusiit koHcmekT (TTP-7).
KOHTpOJIBHBIe H MCTOAMYCCKHUEC MaTCpHalibl, a4 TAKIKC KPUTCPHM M I10KA3aTCIIH, HCO6XOI[I/IMI>IG AJId OL€HKU 3HaHHI>i,

YMEHHM, HaBBIKOB M XapaKTEPU3YIOIIME dTanbl (OPMUPOBAHMS KOMIETEHIUA B IMPOILIECCE OCBOCHUS 00pa3oBaTEIbHOU

MpOrpamMMBblI NpecTaBiaeHsl B [Ipunoxennn 2.
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V. CIUCOK YYEBHOM JUTEPATYPHI U UHOOPMAIIMOHHOE
OBECHHEYEHUME JUCHUIIJIMHBI

OcHoBHas1 iUTEpPaTypa
(anexmponnvie u newammwle uz0anus)

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

2. Anemmna, E.C. KynbTHBHMpOBaHHME MHUKPOOPTaHU3MOB KaK OCHOBaA

OMOTEXHOJOTUYECKOTo mpoiiecca [DNeKTpoHHbIN pecypc]: yuedHnoe nocodue / E.C.
Anemmnna, E.A. JIpo3nosa, H.A. PoMaHeHKO — DJIEKTPOH. TEKCTOBBIE JaHHBIC. —
OpenOypr: OpenOyprckuii rocynapctBeHHblil yHusepcutet, O9bC ACB, 2017. —
192 c¢. — Pexum pnoctyma: http://www.iprbookshop.ru/71282.html. — DBC
«IPRbooks»

3. 'opnenko, B.A. Hayunble ocHOBbI OuorexHosoruu. Yactp 1.

Hanorexnosorun B 6uosioruu [DneKTpoHHBIN pecypc]: yueOHoe mocobue / B.A.
I'opnenko, H.M. Kyrty3oBa, C.K. IlaTyHuHa. — DJIEKTPOH. TEKCTOBBIE JaHHBIC. —
M.: [Tpomereid, 2013. — 262 C. — Pexum JOCTyTa:

http://www.iprbookshop.ru/24003.html. — D5C «IPRbooks»
4, Ipmumok, JI.C. BBegenue B HampaBieHue.  buotexHosorus

[DnexTpoHHBINA pecypc]: yuebHoe mocodue / JI.C. [pmmmiok [u ap.]. — DIeKTpoH.
naH. — Kemeposo: KemI'VY, 2014. — 157 c. https://e.lanbook.com/book/60191
5. Cupotkus, A.C. TeopeTnueckre OCHOBbI OMOTEXHOJIOTUU [DIEKTPOHHBIN

pecypc]: yuebHO-MeTommueckoe mocooue/ A.C. Cupotkun, B.B. XykoBa. —
OJNIeKTpOH. TeKCcToBble JgaHHble. — Kazanwb: KazaHckuii  HalMoOHaJIbHBIN
MCCJIeIOBATEIbCKUM TexHoNMornyeckuii yHuBepcuteT, 2010. — 87 c. — Pexum
nocryma: http://www.iprbookshop.ru/63475.html. — 9BC «IPRbooks»

6. [lneiikuna, A.I'. BBenenue B OMOTEXHOJIOTHIO [DIEKTPOHHBIM pecypc]:
yueOHnoe nmocodbue / A.I'. lllneiikun, H.T. XKunmunackas. — Onextpon. nan. — CaHKT-
[TetepOypr: HUY UTMO, 2013. — 95 ¢. https://e.lanbook.com/book/70820

7. llImun, P. Harnsaanas OMOTEXHOJIOTHS W TeHeTHYecKash WHkeHepus / P.
[Imun; nep. ¢ HeM. A.A. Bunorpanosoii, A.A. Cuntommna. — Mocksa: BMHOM.
JlabGoparopus 3HAHUM, 2014. — 324 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:823819&theme=FEFU
http://www.iprbookshop.ru/71282.html
http://www.iprbookshop.ru/24003.html
https://e.lanbook.com/book/60191
http://www.iprbookshop.ru/63475.html
https://e.lanbook.com/book/70820
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

JonoiHuTEIbHAA JIUTEPATYypa
(neuammvie u snexkmponnvie uz0anus)

1. buonorusi CTBOJIOBBIX KIJIETOK U KIETOYHBIE TEXHOJIOTHU: ISt
MeIUIMHCKUX By30B B 2 T1.. T.1 / M.A. Tansues, P.C. Axuypun, M.A.
Anekcannaposa [u 1p.]; mox pea. M.A. IlaneueBa. — MockBa: Menuuuna, Iluko,
2009. — 272 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:779352&theme=FEFU

2.buonorus CTBOJOBBIX KJIETOK UM KJICTOYHBIE TEXHOJIOTHHU: IS
MEIUIIMHCKUX BYy30B B 2 T.. T. 2 / M. A. Ilamsues, P. C. Axuypun, M. A.

Anekcanapona [u ap.]; moxa pea. M. A. [TanbueBa. — MockBa: Menuiuna, 11luko,
2009. — 455 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:779355&theme=FEFU

3. buorexnonorus: [ydebHoe mocobue st By30B]: B 8 KH. KH. 6 .

MukpoOroI0oTruueckoe MPOU3BOACTBO OUOJIOTUYECKH aKTHUBHBIX BEIIECTB U
npenapatoB / B.A. beikoB, N.A. KpsimoB, M.H. Manakos [u 1p.]; mox pen. H.C.
Eropoa, B.JI. CamyumnoBa. — MockBa: Beicmas mkoma, 1987. — 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

4. buprokoB, B.B. OcCHOBBI NpPOMBINIJICHHOW OMOTEXHOJIOTHH: Yy4yeOHOE
nocobue / B.B. buproxkos, [pen. JI. . I'umukas]. — M.: KonocC, 2004. — 296 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU

5.I'muk, b. MonekynsapHas 6uorexHonorus. [IpuHIUNBI U IpuMeHeHue /
b. T'muk, [Ix. Ilacrepnak, mep. ¢ anra. — M.: Mup, 2002. — 589 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:4799&theme=FEFU

6. T'oncanBec, K. Hanoctpykryper B Omomenurmue / mox pen. K.

INoncangec [u np.]; mep. ¢ anri. — Mocksa: bunom. Jlabopatopust 3Hanui, 2013. —
519 c. http://e.lanbook.com/books/element.php?pll id=8685
7. Eroposa, T.A. OcHOBbI OMOTEXHOJOTHU: yueOHOE TTOCOOME AJi BY30B /
T.A. Eropoa, C.M. Knynosa, E.A. XKuByxuna. — M: Akanemus, 2006. — 208 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255141&theme=FEFU
8. Emmnos, H.II. OcHoBbl OnorexHomoruu: yueOHuk / H.II. EnwHoB. —
CII6.: «Hayxkay, 1995. - 600 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:128910&theme=FEFU
9. 3enroym, I1. Monekymnsipaast u kinetounas o6wonorusi: B 3 1. T.2 / I
3enroym; mep. ¢ Hem. [. W. JloWimuHoii.— MockBa: Mup, 1982. — 438 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:3337&theme=FEFU
10. 3enrOymi, I1. MonekynsipHas u kimerounas owonorusi: B 3 1. T.3 / I
3enrOymr; mep. ¢ Hem. JI. B. AmekceeBoit. — MockBa: Mup, 1982. — 344 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:46167 &theme=FEFU
11. 3enrOym, Iletep. MonekynsipHast u kietounast ouonorus: B 3 1. T.1 /

I1. 3enr6ym; mep. ¢ Hem. JI. B. Anekceesoit, JI. C. IllnaxTenko. — MockBa: Mup,
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http://lib.dvfu.ru:8080/lib/item?id=chamo:779352&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:779355&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:4799&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=8685
http://lib.dvfu.ru:8080/lib/item?id=chamo:255141&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:128910&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:3337&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:46167&theme=FEFU

1982. — 367 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:3337&theme=FEFU
12. Kpurep, O.B. Opranuzanuss OHOTEXHOJOTMYECKUX MPOU3BOACTB

[DnexkTpoHHbIil pecypc]: yuebHoe mocobue / O.B. Kpurep, C.A. VBanoBa. —
DIIEKTPOH. JIaH. — Kemeposo: KemI'VY, 2018. — 99 C.

https://e.lanbook.com/book/107701.
13. Jlykanun, A.B. HmxeHepHass OHMOTEXHOJIOTHS: OCHOBBI TEXHOJOTUH

MUKpPOOHOJOTUYECKUX MPOU3BOACTB: YueObHoe mocobue / A.B. Jlykanun — M.:
HUI NHOPA-M, 2016. — 304 C.:
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU

14. Jlykanun, A.B. WnxeHepHas OMOTEXHOJIOTHS: MPOIECCHl U ammapaThl

MUKpPOOHOJIOTUYECKUX MPOU3BOACTB: YueOHoe mocodue / A.B Jlykanun. — M.:
HUI NHOPA-M, 2016. — 451 C.:
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527535&theme=FEFU

15. Monekynsipaas Ouonorus kietku [B 3 T1.]: T. 3 / bptoc Anbbeptc,

Anexcanap Jxoncon, Jxynuan Jlptouc [u np.]; ¢ 3amadamu k. Yuicona, T.
Xanra; nep. ¢ anria. A.H. JIpskonosoit, A.B. I1o6b1, A. . CBeTiioBa. — Mockaa,
NxeBck: MHCTUTYT KOMIBIOTEPHBIX HCCiEeNOBaHUM, PerynspHas u XxaoTuueckas
TMHAMUKA, 2013. — C. 1737-2764.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772786&theme=FEFU

16. HanoctpykTypsl B Onomenunune / moxa pen. K. I'oncansec [u ap.]; mep. ¢
auri. — MockBa: bunom. Jlaboparopus 3uanmii, 2013. - 519 c.
http://e.lanbook.com/books/element.php?pll_id=8685

17. HoBnie OMOMETUITUHCKIE TEXHOJIOTUHU C HCIIOJIb30BaHUEM

OMOJIOTMYECKH aKTUBHBIX J100aBOK. Brim. 2 / J[anmbHEBOCTOUHBIN HAYYHBIH IICHTP
dbuszmomoruu W marojoruM AbixaHus CuOupckoro otraenaeHus Poccuiickoit
akaJeMHM  MEAMIMHCKUX  Hayk, HaydHo-ucciegoBaTelbCKUil ~ MHCTUTYT
MEJIUIIMHCKON KJIUMAaTOJIOTHMM M BOCCTAHOBUTENBHOTO JieueHUs; [monx pexa. E.M.
NBanosa]. — BrnaguBoctox 1999. — 127 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:710781&theme=FEFU

18. PerenepaTuBHbIN MOTEHIIMAI ME3EHXUMHBIX CTBOJIOBHIX KieTok / B.B.
[TomoB. — Cankr-IlerepOypr: Menkaura «29JIBW», 2015, — 287 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:803153&theme=FEFU

19. Psabkoga, I'.B. Biotechnology (buoTtexHonorus) [D1eKTpoOHHBIN pecypc]:

yueOHO-MeToauueckoe mocodue / I'.B. PsOkoBa — DmeKTpOH. TEKCTOBBIC JaHHBIC.
http://www.iprbookshop.ru/61942.ntml. — Kazanp: Ka3zaHckuii HanMOHAaIBHBIHI
MCCIIeIOBATeILCKU TexXHOMOTHUeckni yHuBepcurer, 2012, — 152 c. — Pexum
JOCTYTIA: http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-
61942&theme=FEFU
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HopMmaTuBHO-IpaBOBbIEe MaTEePHAJIbI

1. O6 ocHOBax oOXpaHbl 3/0pOBBsl TpaxkaaH B Poccuiickoit denepanuu
[DnexTponnblil pecypc]: Penepanbublil 3akoH Ne 323-®3 ot 21 Hos6psa 2011 r.:
npuHaT ['ocynapcrBennoit JJymoit 1 HosOps 2011 r. — noca. uzm. 03 urons 2016 r.
/I TAPAHT: wunbopManoHHO-TIpaBoBasi cucTtemMa. — Pexum JocTyma:
http://www.garant.ru/.

2. O OMOMETUIMHCKUX KJIETOYHBIX NPOAYKTaX [DJIEKTPOHHBIM pecypc]:

®enepanbabiii 3ak0H Ne 180-D3 ot 15 utons 2016 r.: npunsat ['ocynapcTBeHHOM
Hymoit 08 wutonss 2016 v // TAPAHT: undopmanumonHo-nipaBoBasi cucrema. —
Pexxum noctyna: http://www.garant.ru/.

3. O06 yTBEepX ACHUM TOPSAKA YHUUTOXKEHHUS (PanbCUPUIUPOBAHHBIX

OMOMETUIIMHCKHIX KJIETOYHBIX MPOIYKTOB, HEJ00pPOKaYeCTBEHHBIX
OMOMEIIMIIMHCKUX KJIETOYHBIX MPOAYKTOB M KOHTpadaKTHBIX OMOMEIUIIMHCKHUX
KJIETOYHBIX TPOAYKTOB [DNEKTPOHHBIN pecypc]: 3akimtoueHne MuHHCTEpCTBa
HKOHOMHYECKOro pa3Butus P® 00 oleHKe peryiaupyromero BO3JEHCTBUA Ha
npoekt [loctanoBnenus: [IpaButensctBa Poccuiickoit ®@enepanuu ot 28 HOs0pA
2016 r. N 36281-CILI//126u // TAPAHT: nundopmanmoHHo-ipaBoBasi cucteMa. —
Pexxum noctyna: http://www.garant.ru/.

4. KomruiekcHash MporpamMma pa3BuTHs OuorexHosoruid B Poccuiickoi
®denepanuu Ha mepuog 10 2020 roga (YTB. 24 anpens 2012 r. N 1853u-I18) //

I'APAHT: wunHdpopmamumoHHO-TIpaBOBas  cuUcTemMa. —  Pexum  JocTyrma:
http://www.garant.ru/.

HopmaTuBHBIE JOKYMEHTBI

1. TOCT P 57095-2016. buortexHomoruu. TepMUHBI U ONpPEACICHUS. —
Been. 01.05.2017, gara moca. u3m. 13.07.2017. — M.: Crannaptuadopm, 2016. —
16 c. http://docs.cntd.ru/document/1200139551

2. TOCT P 57079-2016 buotexHonoruu. Knaccudukarnus
OouorexHomornueckod mponykuuu. — Bsexn. 01.05.2017, nmara mocm. wu3Mm.
13.07.2017. — M.: CrannaptuadopmM, 2016. — 19 C.

http://docs.cntd.ru/document/1200139392
3. TOCT P 57078-2016 Omnenka coorBeTcTBUsA. OOmIMe IpaBujia OICHKH

(moaTBEpKIEHUS]) COOTBETCTBUS OOOpY/JOBaHMS, TPUMEHIEMOro B cdepe
oumorexHonornu. — Been. 01.07.2017, mara moca. u3sm. 10.12.2018. — M.:
Cranmapturdopm, 2016. — 8 c. http://docs.cntd.ru/document/1200139391
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Iepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
«HHTEpHET»

1. MunuctepctBo  3apaBooxpaHeHusi  Poccuiickoii  denmepauunm  —
ourmaneHeIi cait: https://www.rosminzdrav.ru/

2. Uentpansubiit HUU opranuzanum u nHpopMaTHU3alny 31paBOOXPAHECHUS
— ounmanbHBIA cait: http://mednet.ru/

3. HUM Ouomenuuumuckoir xumuu uMm. B.H. OpexoBuuya — odurmanbHbIi
caT: http://www.ibmc.msk.ru/

4. Hayunas oubnuoteka J[BOY http://www.dvfu.ru/web/library/nbl

5. ®enepanpHOE rOCYJIapCTBEHHOE YUPEKICHUE «DenepanbHbIn

UCCIIEIOBATENbCKUN HEHTp «MyHIAMEHTAJIbHbIE OCHOBbI OHOTEXHOJOTHH)
Poccuiickoii akageMuu HayK» — OpHUIMaIbHbIN caiT: https://www.fbras.ru/

6. denepanpHoe OrJKETHOE YyupexaeHue Hayku «locymapcTBeHHBbIH
HAYYHBIA HEHTP NPHUKIAAHOH MHKPOOHOJOTMH W OHOTEXHOJOTHMH» —
ourmaneHeIi cait: http://www.obolensk.org/

7. denepanpHOE TrOCYJapCTBEHHOE OIOJKETHOE  YUpEeXKICHUE HayKu

Nucruryr Oumosormm reHa Poccuiickoii axkagemun Hayk (MBI° PAH) —
oduIMaNbHBINA calT: http://www.genebiology.ru/

8. ®egepanbHOE TOCYJAPCTBEHHOE OIOHKETHOE  YUpEeXKICHHUE HAyKHU
NHcTuTYT MoOJIeKyJsApHOii reHeTuKH Poccuiickoit akanemun Hayk (MMI™ PAH) —
oduIMaNIbHBINA calT: hitps://img.ras.ru/ru

9. ®I'BHY «Meauko-reHeTH4Yecknii Hay4uHblii uentp» (®PI'BHY

«MI'HIl») MuHuctepcTBa HayKd | BBICIHIETO oOpa3zoBaHus Poccuiickoit
Oeneparun u Poccuiickori akagemun Hayk (PAH) — odunumaneHbiii caiT:
http://med-gen.ru/

10. Me:xkayHapoaHbIi Yy4eOHO-HAYUYHBINi OHOTEXHOJOTMYECKUI LEeHTP
MOCKOBCKOTO TrOCyaapCTBEHHOro yHuBepcutera umenn M.B. JlomoHocoBa —
oummansHBIN caiT: http://biocentr.msu.ru/

11. OO0 «Hay4yHO-UCC/IeA0BATEJbCKHA W NPOEKTHbIH HHCTUTYT
onmorexnonoruveckoit maaycrpum» OOO HUIIN BUOTUH — oduuuanbHbii
caiit: http://www.biotin-kirov.ru/

12. ®denepanpHOE I'ocynapcTBeHHOE bromxerHoe Yupexnenue
«l'ocyiapCTBeHHbIH HAYYHO-HMCCJIEA0BATEIbCKMA HHCTUTYT TEHETHUKH U

ceJIEKIMHU NPOMBILLTIEHHBIX MHKPOOPraHU3MOB HammonansHoro
uccnenoBarensckoro neHtpa «KypuatoBckuit mnctutryt» ('ocHMUrenetuka) —
ounmansHbIN caiT: http://www.genetika.ru/
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13. ®denepanbHOE TOCYAAPCTBEHHOE  OIOJKETHOE  YUpPEXKACHUE HAyKd
«MHeTUTyT OMOOpranmvyeckod xumum» um. M.M. Hlemsxknna u [O.A.
OpunnnankoBa (MbX) — opurmanbuelii cait: http://www.ibch.ru/

14. ®enepanbHOe  TOCYIapCTBEHHOE  aBTOHOMHOE  00Opa3oBaTelibHOE

yupexaeHue Boicuiero oopaszoBanus «Kazanckuit (IIpuBoimkckuit) dhenepanbHbIit
YHUBEPCUTET», UHCTUTYT (PYHIAMEHTaJIbHON MEIUUMHBI U OUoJOruu, Kadeapa
Oumoxumuu, OuoTexHoJOTMM M ¢apMakoJorum — OQUIMAIbHBIA CaUT:
https://kpfu.ru/biology-medicine/struktura-instituta/kafedry/kafedra-
biohimii/uchebnyj-process

15. denepanbHOE OroKeTHOE yUpexaeHHe HayKu oI'ByY

«HauuoHAJAbHBbIM MEIMUMHCKUNA HCCIEI0BATEIbCKHUH LEHTP OHKOJOTHU WM.
H.H. bnoxuna» Mun3zapasa Poccun — odumaneHblii caidt: https://www.ronc.ru/

16. AO «®apMmcTanaapT», GapmareBTuueckas KOMIAaHUS — O(QUITHATBHBIHN
caiit: https://pharmstd.ru/
17. ®enepanbHOE TOCYIAapCTBEHHOE YHUTApHOE Mpennpusrre «MOCKOBCKHIA

SHIOKpUHHBIA 3aBOJ», WOI'YII «MOCKOBCKHM JHIOKPUHHBIA 3aBOA» —
ounmanpHbIN caiT: http://endopharm.ru/

18. Kommnanus 3A0 «buoamua» — o¢uIIHaTbHBIN CaNT:
http://www.bioamid.com/

19. denepanbHOE TOCYAAapCTBEHHOE OIOHKETHOE HAyYHOE YUYPEXKICHUE
«Hay4yHo-ucciieoBaTeJIbCKUA MHCTUTYT BAKIMH U ChIBOPOTOK um. W.W.
Meunnkoa» (PI'bHY HUMBC um. U.. MeunukoBa) Poccuiickoit akagemun
HayK — ouIHaIbHbIN caiT: http://www.instmech.ru/news

20. UHCcTUTYT OHMOXMMHUU ¥ (PUHOJOTH PACTCHHMHA U MHUKPOOPTaHU3MOB

Poccmiickoii akamemun Hayk (MB®PM PAH) - odwuiumansHblii  CaiT:
http://ibppm.ru/
21. Kommanuns AO «IOKOITPOM» - oduIraTbHBIN CaWT:

http://www.ecoprom.ru/firm/index.php
22. TTAO «buocuntes», rpynna kommnanuii Can @apma TPOU3BOIUTETH

JICKapCTBEHHBIX CPEACTB — oUIIMaIbHbIN caiiT: http://biosintez.com/

23. Becepoccuiickuii  Hay9HO-HCCIEAOBATENbCKIUIT  WHCTUTYT (DU3HOJIOTHUH,
OMOXMMHUU W THTAHMS >KUBOTHBIX — ¢uiman DenepaqbHOTO TOCYIapCTBEHHOTO
OIOHKETHOTO HAY4YHOTO yupexaeHus «deqepajbHblii  HAYyYHbIA LEHTP
*knBOTHOBOJACTBA — BUK umenn akagemuka JI.LK. IpHcTay — oduimaabHbIN
caiit: http://bifip.ru/

24. PecrryOnMKaHCKOE ~ YHHUTapHOE  (papMarleBTHYECKOE  MPEANPHUSITHE

benapycu «beameanpenaparsi» - ouIHanbHBINA CaWT:
https://www.belmedpreparaty.com/
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25. QenepanbHbli  HAy4YHbld  HeHTp  «Bcepoccmiickmii  Hay4HO-
HCCJICIOBATEJIbCKUIL M TEXHOJOIrMYeCKHWil  MHCTUTYT NTHLEBOJCTBA)
Poccuiickoii akagemun Hayk (OPHI «BHUTHUII» PAH — oduumanbHblil cailT:
http://www.vnitip.ru/

26. «Ashland» XuMUKO-OMOTEXHOJOTHYECKAss KOMIAHUS — O(HUIIMAIbHBIN
cait: https://www.ashland.com/

27. 000 «CapaToBCKMIl XMMHYECKUM 3aBOJ aKPWIOBBIX TOJHUMEPOB
«AKPUIIOJI» — odunmanbHblii caiiT: https://www.acrypol.ru/company/

28. OO0 «Mexnynaponubsiii buotexnomorudeckuii ILlentp «['enepuym» —
ounmansHbIN caiT: http://www.generium.ru/
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VI.METOANYECKHE YKA3AHUS 110 OCBOEHUIO JTUCHHUIIJINHbI

PexoMenaanuu 1o miaHUPOBAHUIO U OPraHU3ALMU BPEMEHH, OTBEJICHHOTO Ha
M3yYeHUE IUCHUILUIMHBI «BBeiaeHue B OHUOTEXHOJOTUIO U MPO(PECCHOHAIBHYIO
NEATEIIBHOCTDY

— U3y4YeHHEe KOHCIIEKTa JICKIIUU B TOT e JIeHb nocie jJekuuu — 10-15 MunyT;

— MOBTOPEHUE JICKIIUU 32 JIeHb Nepe caeayromieit sekuueit — 10-15 MunyT;

— HU3y4YEHUE TEOPETHUYECKOT0 MaTepualia Mo peKOMEHAYEMOM JIUTepaType U
KOHCIIEKTY — | yac B HeZelo;

— MOJTOTOBKA K MPAKTUYECKOMY 3aHsITHIO — 1,5 yaca.

OO61ue 3aTpaThl BpEMEHHM Ha OCBOCHUE Kypca « BBeneHre B OMOTEXHOJIOTHIO U
PO(ECCUOHANIBHYIO JIESITEIbHOCTh» O0YYaIOIIMMUCA COCTaBAT OKOJIO 6 4acoB B
HEJEIIO.

VYueOHbII mporecc oOydyaromerocss 1o gucuuiuiuHe «BBenmeHue B
OMOTEXHOJIOTHI0O U NPOPECCHOHANBHYIO  JCSATCIBHOCTBY  CBOJMUTCS B
MOCJIEIOBATEIbHOM HM3YyUYEHUU TEM ayJAUTOPHBIX 3aHATHUH: JIEKUUOHHBIX U
npakThuueckux. Ha OCHOBE JIEKUIMOHHBIX 3aHSATUN, CTYIOEHT IEepEeXOAuT K
BBIMIOJTHEHUIO —TpakThueckux. Kpome Toro, mnsg yriyOJIEHHOTO H3y4YeHUs
OTIpEJICTICHHOW TeMbl OOYYaIOMIMMCS CAMOCTOSITEIbHO BBITIOJTHSETCS 3aJ]aHue
COrJIacHO MeTtoAanveckuM ykazanusm no CPC.

OcBoenue nucuuIuinHbl «BBenenue B OMOTEXHOIIOTHIO U MTPO(EeCCHOHATBHYIO
JESTENbHOCTRY)  BKJIIOYA€T  HECKOJBKO  COCTAaBHBIX  DJIEMEHTOB  y4eOHOU
NEeATENbHOCTH.

1. BaumatenbHoe uyTeHue pabodeil mporpamMmbl JUCHUILIAHBI (TIOMOTAET
LEJIOCTHO YBHUJIETh CTPYKTYPY U3YYaE€MbIX BOIIPOCOB).

2. HM3ydeHne METOIWYECKHX PEKOMEHIAIUKA MO CaMOCTOSITEIbHOW padoTe
CTYJEHTOB.

3. Baxueiiled CcOCTaBHOM 4YacTbi0 OCBOCHHUSI JUCUUIUIMHBI SBISIETCS
MocemeHne Jekuuid (o0s3aTeNlbHOE) W WX KOHCHEeKTHUpoBaHue. [yOokomy
OCBOCHHUIO JIEKIIMOHHOTO MaTepuaia CocoOCTBYET MpeaBapuTelbHas MOTOTOBKA,
BKJTFOYAOINIAsl YTECHUE TMPEABIAYIICH JICKIIUU, padoTy CO CIIOBapsiMU, Y4COHBIMU
MOCOOUSIMH W HAYYHBIMU MaTEpHATIAMH.

4. PerynspHas MOATOTOBKA K CEMUHAPCKUM 3aHITHSAM M aKTHBHas paboTa Ha
3aHATHAX, BKIIOYAOIIAs:

— TOBTOPEHHE MaTepHaa JEKIUHU M0 TEME CEMUHAPA;

— 3HAKOMCTBO C IUIAHOM 3aHSTHSI U CIIMCKOM OCHOBHOW W JOTOJHUTEIBHOU
JIUTEPATYPBHI, C PEKOMEHIALUSAMU MIPENOJAaBATENS 110 MOJATOTOBKE K 3aHITHUIO;
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— W3y4YCHUE HAYYHBIX CBEJACHUN MO JAaHHOW TEeME B pPa3HBIX YYEOHBIX
MOCOOUSX ¥ HAYYHBIX MaTepuaiax;

— UTEHHE  TMEPBOUCTOYHUKOB M  MpeajaraeéModl  JONOJIHUTEIbHOM
JTUTEpaTyphI;

— BBIMUCHIBAHUE OCHOBHBIX TEPMHUHOB IO TEME, HAXOXJECHHE UX
O0OBSICHEHUS B DKOHOMUYECKHUX CIIOBAPSAX U SHIUKIIONEIUSIX U BEICHUE TI10CCapHs;

— COCTaBJICHHME KOHCIIEKTa, TEKCTa JOKJaja, MpU HEOOXOIWMOCTH, IJIaHa
OTBETA HA OCHOBHBIE BOIPOCHI MPAKTUYECKOTO 3aHATHUS, COCTABJIEHUE CXEM,
TaOINII;

— TIOCCIIEHUE KOHCYJbTAIlMA TpenojaBaTesis ¢ UEIbl0 BBISICHEHUSA
BOZHMKIIIUX CJIO)KHBIX BOMPOCOB TMPHU TMOJATOTOBKE K 3aHIATHIO, Iepeciaue
KOHTPOJIBHBIX 3a/IaHUM.

5. TlogroroBka K YCTHBIM ONPOCAM, CaMOCTOSITEIBHBIM W KOHTPOJBHBIM
paboTam.

6. CaMmocrosiTepHass mpopaboTka TeM, HE U3JIaraeMbIX Ha JICKIHSIX.
Hamnrcanue KoHCIIEKTa 10 PEKOMEH1yeMbIM TPerojiaBaTesieM HCTOUYHHUKAM.

7. TlogrotoBka K »K3aMeHY (B TEUCHHE CEMeCTpa), MOBTOPEHUE MaTepuaia
BCEro Kypca AMCIHUILUIUHBI «BBeneHue B OMOTEXHOJIOTHIO U TMPO(EeCCHOHATBHYIO
NEATENbHOCTBY.

[Ipn HemoceueHnn CTYyAEHTOM OIPENENICHHBIX 3aHSATUMN, MO YBaKUTEJIBHOM
NpUYMHE, CTYJICHTOM OTpa0aThIBAETCsl MaTepuall Ha 3aHATHUSAX, IPU ITOM OaJuIbl 3a
JAHHOE 3aHSATUE HE CHIXKAITCA. Ecid K€ YBaXXUTEIbHOCTh IPOMYILIEHHOIO
3aHATHS CTYJIEHTOM JOKYMEHTAIBHO HE MOATBEPKIACTCS, B TAKUX CIIy4asiX Oasibl
0 YCIEBAEMOCTH CHUKAIOTCS, COIVIACHO NOJIUTUKU JHUCHUIUIMHBL. B 1memsax
YTOUHEHHS] MaTepHayia MO ONPEAECICHHON TEeME CTYAEHT MOKET IMOCETUTh Yachl
KOHCYJIbTAllUM  TIPENOJIaBaTeNisi, COIJIacHO yTBepkiaeHHomy rpaduky. Ilo
OKOHYAaHUIO Kypca CTYAEHT MPOXOJHUT IMPOMEKYTOUHBIM KOHTPOJIb 3HAHHUM IO
JTAHHOW TUCHUIUIMHE B (OpME dK3aMEHa.

Takum o6pa3om, mpu u3yueHUU Kypca «BBeneHne B OHMOTEXHOJIOTHUIO H
mpoecCUOHANBHYIO  NIEATEIBHOCTR»  CIEAyeT BHHMATEIbHO  CIyIIaTh U
KOHCIIEKTUPOBATh MaTepuall, U3JaraéMblii Ha ayJuTOpPHBIX 3aHATUAX. s ero
MOHMMAHUSI W  KA4eCTBEHHOI'0  YCBOEHHUS  PEKOMEHAYeTcsl  ciaeayronias
MOCJIEIOBATENBHOCTD JICMCTBUM:

1. Tlocne oxoHYaHUs YYEOHBIX 3aHATUN [JI1 3aKpeIJIeHUsT Marepuana
MpOCMOTPETh W  O0AyMaTh TEKCT MPOCIAYIIAHHOM  JIEKIMU, pa3o0paThb
paccMmoTpeHHble TpuMepsl (10-15 MunyT).

2. Ilpyu MOATOTOBKE K JIEKIIMKA IMOBTOPUTH TEKCT MPEABIAYIIECH JICKIIUH,
noaymars o cienytomeit reme (10-15 MunyT).
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3. B Teuenue Henmenu BBIOpaTh BpeMmsl Uil paOOThl C PEKOMEHAYEMOM
TuTEepaTypou U IS penieHus 3aaad (mo 1 gacy).

4. 1lpy DOATOTOBKE K NPAKTUYECKUM 3aHATUSIM TOBTOPUTH OCHOBHBIE
MOHATHS 10 TEME 3aHATHS, U3YUUTh MpuUMepbl. Pemas 3agauy, — npeaBapUTesIbHO
IIOHATH, KAKOM TEOPETUYECKUNM MaTepuaj HY»KHO MUCIIOIb30BaTh. HaMeTuTh IU1aH
pelieHus, mornpoooBaTh Ha €ro OCHOBE PelInuTh | — 2 MpakTUYECKUe 3a/1auu.

Teopernueckass dYacTh AUCHUIUIMHBI «BBeneHne B OHUOTEXHOJOTHUIO U
Mpo(ECCHOHABHYIO JCATENBHOCTDY PACKPBIBAETCS HA JICKIMOHHBIX 3aHITHUSX,
JIEKIUST SIBJISIETCS OCHOBHOW (opmoil 00ydeHwus, rie MpernoaaBaTeeM IaroTcs
OCHOBHbIE MOHSTUS JUCLUIUINHBI.

[TocnenoBaTenbHOCTh M3JI0KEHUSI MaTE€pUalia Ha JIEKIMOHHBIX 3aHATUAX
HarpaBjieHa Ha (OPMUPOBAHHE Yy CTYJACHTOB OPUEHTUPOBOYHOU OCHOBBI IS
MOCJIEYIOIIETO YCBOCHHUS MaTepralia IMpu CaMOCTOATENbHOM padoTe.

[IpakTryeckue 3aHATHA Kypca MPOBOJATCS MO BCEeM pasleiiaM ydeOHOMU
nporpamMmsl. [IpakTuueckue paboThl HampaBiIeHbl HA (POPMUPOBAHUE Y CTYJICHTOB
HABBIKOB CAMOCTOSITEJILHON TEOPETHYECKON, UCCIIeIOBATEIbCKOM paboThl. B xome
MPaKTUYECKUX  3aHATHH  OOYYalOIMICS  BBIMOJIHSAET KOMIUIEKC  3a/IaHUH,
NO3BOJISIOIINI 3aKPENUTh JEKIIMOHHBIN MaTepHal Mo W3y4aeMol TeMe, MOJIYyYUTh
OCHOBHBIE HABBIKM B O00JACTH MOJYYEHUS U KOHTPOJS MEIUIIMHCKUX MPErnapaTos,
IPOMBIILIJIEHHOE TPOU3BOJCTBO KOTOPHIX OCHOBAHO HA UCMOJb30BAHUH:

— KyJbTYp KJIETOK pacTeHWil (aganTareHbl, MPOTHBOAPUTMHUYECKHUE,
KapJMOTPOITHbIE CPEJICTBA);

— Oakrepuii  (BUTaMHUHBI,  (EpPMEHTHI,  NPEOMOTUKH,  DyOHMOTHKH,
AHTUOMOTHUKH );

— TpuOOB (TOPMOHBI, AHTHOMOTHKH );

— XHMEPHBIX KJIETOK T€HHO-WUHXEHEPHBIX MPOAYLEHTOB (AaMHHOKHUCIOTHI,
WHCYJIVH, UHTEPPEPOHBI, MOHOKJIOHAJIPHBIC AHTUTEINA).

AKTHUBHOMY  3aKpeIUICHHUI0O  TEOPETUYECKHX  3HAHUU  CIOCOOCTBYET
oOcyX/eHne TMPOOJIEMHBIX AaCIEeKTOB JUCHUIUIMHBI B (OpMe MPaKTHUYECKUX
3aHIATHA C MPUMEHEHHUEM METOJIOB aKTUBHOTO oOydenwus. [Ipu aToM mpoucxomut
Pa3BUTHE HABBIKOB CaMOCTOSITEJIbHOW HCCIEAOBATEIbCKOU JEATENIBHOCTA B
rpoiiecce padoThl C HAYYHOU JIUTEPATYPOM, NEPUOIUUECKUMU U3AAHUSMH.

VIl. HNEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTUHA U
HNPOI'PAMMHOI'O OBECIIEYEHUA

— Microsoft Office Professional Plus 2010:
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— o(HCHBIN MaKeT, BKIOYAIOUIMK MporpaMMHoOe olecrieueHue AJig padoThbl
C pa3IMYHBIMH TUIAMH JTOKYMEHTOB (TE€KCTaMH, D3JCKTPOHHBIMH TaOJMIIaMHU,
0azamMu JaHHBIX U JIp.);

— 7Zip 9.20 — cBOOOIHBIN (HAHIOBBIA ApXUBATOP C BBICOKOW CTEIICHBIO
C)KaTus JaHHBIX;

— ABBYY FineReader 11 — nporpamMmMa Juisi ONTHYECKOTO PacliO3HABAHUS
CHUMBOJIOB;

— Adobe Acrobat XI Pro — maket mporpamMm Jjisi CO3JaHUSI M MPOCMOTpa
ANEKTPOHHBIX MmyOsnukanuii B popmare PDF;

— ESET Endpoint Security — xomruiekcHas 3amiura pabounx CTaHIUN Ha
6aze OC Windows. [logneprkka BUpTyain3aiuu + HOBbIE TEXHOJIOTHH;

— WinDjView 2.0.2 — nporpamma Jijist pacro3HaBaHusi ¥ MpocMoTpa (aiiios
¢ oqHOMMeHHBIM Gopmarom DJV u DjVu;

JlokanpHBIC CETEBBIC PECYPCHI:

— CnpaBouyHo-ipaBOBasi cuctema ['‘apaHT omnepanuoHHas CHCTEMA —
Microsoft Windows Linux (¢ WINE@Etersoft) iOS Android u np.;

— KommnblorepHast crpaBouHas mnpaBoBas cuctema Koncynbrantllimoc —
oreparronHas cucrema Microsoft Windows, Linux (¢ WINE), Apple i0S
Android, Windows Phone;

— TIpodeccuonanbHas crnpaBoyHas cuctema TexdKcrnepT — omnepalruoHHbIE
cuctema Microsoft Windows, Linux, FreeBSD.
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ViIl. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE

JTUCLHUATNIUHBI

MecTonosoxenue
ayuTOpUHU

MaTepna.ﬂbﬂoe odecneuyeHue

IIporpamMmmHoe oGecrieuenme

Aynuropus uist
MIPOBEACHUS
JIEKIMOHHBIX
3aHATUN U
J1a00paTOPHBIX
pabor

690922,
[Ipumopckuii kpai,
r. BmaguBocToxk,
ocTpoB Pycckuit,
MIOJIyOCTPOB
CanepHnbsiit,
noceJrok Asike, 10,
Kopnyc 25.1, aya.
MS81111

Kommutextsl yuebHOM Mebenu (CTObI
U CTYJIbs1), yUEHUYECKas J0CKa.

Kommiekr  mabopatopHoi — mebenu
(cTon mpuctennsiit Beicokuit 150 cm 4
mT, Cron mpucTeHHBIM Huzkuit 150
CM, 3 T, CTOJ MPUCTEHHBINA BBICOKUI
120 cM, 4 wT., CTON TPUCTECHHBIN
Hu3kuit 120 cMm 71T, CTOJT OCTPOBHOM

BBICOKMM 2T, CTOJA  TOPIEBOM
BBICOKHM 21IT., MIKa(bl TaOOpaTOPHBIE
pasm. Ha3zHaueHus 10 IIT.,

1a00paTOpPHBIE CTYIIbS)

JlabopaTopHoe o0opy0oBaHUE:
XOJIOAMIBHUK C pad. Temm +4 rpan.
Lenbc 2 mT.., MOpO3WJIbHAS KaMepa

pa6. Temn. -80 rpam llensc,
Mopo3wibHasg kamepa -20 rpan.
ensc, Kommiekt J103aTOPOB
nmepeMeHHOro  obsema  Discovery

comfort 20-200mki1, 200-1000 MK,
500-5000mkn. 4 T, BopTtekc
MePCOHATBHBIN TUTST pOOHUPOK
oosemom ot 1,5 g0 50 mu (V-1 plus),
Bopsinas OaHs-TepMOCTaT c
nepeMenImBaHueM WB-4MS,
Hentpudyra 5804 R, CO2 unkybaTop
Galaxy 48R, Eppendorf. Cucrema

HEMpEephIBHOrO  HAOJIONEHUS 32
KUBBIMH  KJIETKAMH B  PEKUME
pEaIbHOTO BPEMEHHU Cell-1Q.

Ammmndukatop Applied Biosystems

Amrundukatop biorad
,CnekrpodoTomerp, Tepmocrar
I'HOM, Tepmocrar Tepmur, Kamepst
s anektpodopesa  OenkoB U

HYKJIEMHOBBIX KHcinoT Biorad 2mr.,

HcTtounuku MUTAHUSA ISt
neKTpoope3HoOH  Kamepsl 2 IIT.
Biorad, Mukpockon
UHBEPTUPOBaHHBIN Zeiss 2mT, boxc
namuHapubeiii  -NU-437-400E I
Kjacca 0€301IaCHOCTH, c

BCPTUKAJIbHBIM ITOTOKOM BO31yXa

KommiekTsl yuebHOi Mebenu (CTObI

— Microsoft Office Professional Plus
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AyauTopuu Juist
CaMOCTOSITEIBHOM
paboThI CTyIEHTOB

UuranbHble 3161
Hayunou
OoubnmoTexn
JIBOY ¢
OTKPBITHIM
JIOCTYIIOM K (hoHIy
(xopmyc A -
ypoBeHb 10)

U CTYJIbs1)

Mono6nok HP ProOme 400 All-in-
One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD
7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usb kbd/mse,Win7Pro  (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopocte nocryna B Hurepner 500
Mowut/cex. Paboune mecta ams moaei
C OrpaHUYECHHBIMH BO3MOXHOCTSIMH
3I0POBbSI OCHALICHBI TUCILICSIMH U
npuHTepamu bpaiinsg; o6opyaoBaHbI:
MOPTATUBHBIMH  YCTPOWCTBAMH  JIJISt
YTEHUS TUIOCKONIEYAaTHBIX TEKCTOB,
CKaHHPYIOIIUMH W YUTAIOUIUMH
MalllMHAMH ~ BUJICOYBEIHUYHUTEIEM C
BO3MOKHOCTBIO PETYJISIIIUU IIBETOBBIX
CIIEKTPOB; YBEJIMYUBAIOITUMHU
AIIEKTPOHHBIMHU TyTIaMH u
yIBTPa3BYKOBBIMUA MapKHUPOBIIHKAMHA

2010; oucHbIH
BKJIFOUYAIOIIU I MPOrpaMMHOE
obOecrieyenne it pabOTBl €
pa3IMYHBIMU THUIAMH JIOKyMEHTOB
(Texcramu, IEKTPOHHBIMU
tabiuuamu, 6a3amMu TaHHBIX U 1. );
— 7Zip 9.20 - cBoGOAHBIN (hailoBbIi
apXuBaTOp C BBICOKOM CTENEHBIO
CKaTusl TaHHBIX;

— ABBYY FineReader 11 -
nporpaMma s OITUYECKOTO
pacro3HaBaHUs CUMBOJIOB;

— Adobe Acrobat XI Pro — maker
nporpaMMm  JUid  CO3JaHMsl U
IpOCMOTpa AIIEKTPOHHBIX
nyOnukanuit B popmate PDF;

— ESET Endpoint Security -
KOMIUIEKCHasl ~ 3aluTra  pabodmx
craniuii Ha O6aze OC Windows.
[Tonnepxka BUPTYyaJA3alUuU +
HOBBIE TEXHOJIOTHH;

— Coogle Chrome.

IMaKeT,

Aynuropuu s
CaMOCTOSITEIbHOMN
paboTHI CTYJICHTOB

YwuranbHbBIE 3515
Hayunoi
OuOIMOTEKH
JIBO®Y ¢
OTKPBITHIM
JOCTYTIOM K (poHTY
(xopmyc A -
ypoBeHb 10)

KommiekTsl yueOHON Mebenu (CTObI
U CTYJIbS)

Momno6aok HP ProOme 400 All-in-
One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD
7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usb  kbd/mse,Win7Pro  (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty
Cxopocts nocryna B Hurepuer 500
Mowt/cek. Pabouue mecra s ronei
C OTpaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbSl OCHAILEHBI TUCIUICSIMH U
npuntepamu bpaiins; o0opymoBaHbI:
NOPTAaTUBHBIMU  YCTPOWCTBAMHU  JIJIst
YTeHHUs] TUIOCKONEYATHBIX TEKCTOB,
CKaHUPYIOIIUMU U YHUTAIOUIUMU
MallMHAMU ~ BUJCOYBEIUYUTEIEM C
BO3MOYXHOCTBIO PETYJISALUU IIBETOBBIX
CIIEKTPOB; YBEIMYUBAIOITUMU
ANEKTPOHHBIMU TymamMu u
yJIbTPa3BYKOBBIMH MapKUPOBIIUKAMU

— Microsoft Office Professional Plus
2010; oduCHBII MaKeT,
BKJTIOUYAIOIIU I MPOTPaMMHOE
obecrieuenne it paboOTBl €
pPa3IMYHBIMU THUIIAMH JOKYMEHTOB
(Texcramu, AJICKTPOHHBIMH
TabnuiamMu, 6a3aMu JaHHBIX U Jp.);
— 7Zip 9.20 - cBoGOIHBIN (haiiToBBII
apXMBaTOp C BBICOKOH CTEIEHBIO
C)KaTus JaHHBIX;

— ABBYY FineReader 11 -
rporpaMmma IS OITHYECKOTO
pacro3HaBaHuUsl CHMBOJIOB;

— Adobe Acrobat XI Pro — maker
mporpamMm  JUIs co3JaHusl U
pocMoTpa AIEKTPOHHBIX
nyonukaruii B popmare PDF;

— ESET Endpoint Security -
KOMIUIEKCHasl ~ 3aluTa  pabodymnx
cranimii Ha ©Oaze OC Windows.
[lomnepxka  BUpTyanuzamuu  +
HOBBIE€ TEXHOJIOTHH;

— Coogle Chrome.

Ayautopus st
MIPOBEACHUS
JIEKIIMOHHBIX
3aHATHN U

Kommiektsl yuebHOM Mebenu (CTObI
U CTYJNbs), yYeHUYECKas JOCKa.

Kommniekt  nmaGopaTopHoit  Mebenu
(cron mpucteHHbIN Bbicokui 150 cm 4
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1a00paTOpHBIX
pabot

690922,
IIpumopckuit kpai,
r. BmaguBocToxk,
octpoB Pycckui,
I10JIyOCTPOB
CanepHbii,
nocejiok Asike, 10,
Kopnyc 25.1, aya.
MS81111

mT, Cron nmpucTeHHbld Huskuili 150
CM, 3 IIT, CTOJ MPUCTEHHBIA BBICOKUU
120 cM, 4 wT., CTON NPUCTECHHBIN
Hu3kuit 120 cMm 71T, CTOJ OCTPOBHOM
BBICOKMM 21T, CTOJA  TOPLEBOMU
BBICOKUN 21IT., IKa(bl Ta0OpaTOPHbBIE
pasin. HazHavyeHus110 .,
1a00paTOpPHBIE CTYIIbS)

JlabopaTopHoe o0opy0BaHUE:
XOJIOAMIBHUK C pad. Ttemm +4 rpap.
Henbc 2 mIT.., MOpO3WIIbHA KaMmepa
pa6. Ttemn. -80 rpaxmg llensc,
Mopo3wibHasi kamepa -20  rpan.
Hensc, Komruiekr J103aTOPOB
nepeMeHHoro  obbema  Discovery
comfort 20-200mki1, 200-1000 MK,
500-5000mxn. 4 T, Boptekc
MEePCOHATIbHBIN JUISt poOUpoK
oobremom ot 1,5 g0 50 mu (V-1 plus),
Bonsnas OaHs-TepMOCTaT c
TepeMenTnBaHNEM WB-4MS,
Hentpudyra 5804 R, CO2 unkybaTop
Galaxy 48R, Eppendorf. Cucrema
HEMpPEPHIBHOTO HaOmIOeHUsT  3a
KUBBIMM  KJIETKAaMH B  peXUME

peaabHOTO BpEMEHHU Cell-1Q.
Amvmmdukarop Applied Biosystems
Ammndukatop biorad
,CriekrpodoTomeTp, Tepmoctar

I'HOM, Tepmoctat Tepmut, Kamepsl
Uil dnekTpodope3a  OCIKOB U
HYKJIEUHOBBIX KuCioT Biorad 2mir.,

Hcrounuku NUTaHUS JUTSI
anekTpodope3Hord Kamepbpl 2 IIT.
Biorad, Mukpockorn

WHBEPTUPOBaHHBIN Zeiss 2mT, bokc
namuHapubeiii - -NU-437-400E ]
KJjlacca 0€e30MacHOCTH, c
BEPTUKAJIbHBIM [TOTOKOM BO3/1yXa

B OeiaAax oOecrneyeHus CIICOHaJIbHBIX YCJIOBI/Iﬁ O6y‘-IeHI/I${ HWHBAJIMAO0OB M JINII C

OTPaHUYCHHBIMU BO3MOXHOCTSIMU 370poBbsi B [IBDY Bce 3manus o60pymoBaHBI

ma"naycamu, J'II/I(I)TaMI/I, INOAbCMHUKAMH, CIICOUAJIUM3NPOBAHHBIMH  MCCTaMU,

OCHAallICHHbBIMH

TyaJICTHBIMHU KOMHAaTaMu, TaOJIMYKAMH

HaBI/IFaHI/IOHHOf/'I MMOAACPIKKH.
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Ipunoxenue 1

MHUHHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHIS POCCUIICKON OEJIEPALTMN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIK/ICHUE BBICIIEIO 00pa30BaHHUs

«/laibHEeBOCTOYHBIN (eaepanbHbIil YHUBEPCUTET)
(AB®DY)

IKOJIA BUOMEJIMUIIUHDbI

YYEBHO-METOIMYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTbHBI OBYYAIOLIUXCHA

o JTMCIUIIJIMHE «BBGI{@HI/IG B OMOTEXHOJIOTHIO U HpO(I)GCCI/IOHaJILHYIO
ACATCIIBHOCTDB»

Harpasiienue moaroropku 19.03.01 buorexnoJiorust
(ypoBeHb OakaiaBpuaTa)
npodmiis MoJiekyasipHasi 0MOTEXHOJIOTHSI
dopma MOATOTOBKHU OYHAS

BaaguBocTok
2019



ILnan-rpauk BbINOJHEHHS CAMOCTOATEILHON PA0OTHI 0 AMCUMIIMHE

IIpumepHbie
Ne Jara/cpoxu . HOPMBI dopma
Bua camocrosiTe/ibHOI paGoThI
n/m | BBITOIHEHHSI BpeMeHH Ha KOHTPOJIfA
BbINOJIHEHH €
1 | IIsaras, cenpmasi, MOATOTOBKA K KOJUIOKBHYMY IO 5 4acoB YO-2
JIeBsITas, TeMaM OTBETHI HA
OJIMHHA/IIIaTas, BOIIPOCHI
TpUHAIATAs, KOJUTOKBHYMa
MATHAALATas,
CeMHaIaTas
HeJIems
2 | 1-18 mepmens [IpopaboTka yuebHOro MaTepuana 18 yacoB I1P-6
10 KOHCIIEKTaM U Y4eOHOU OTYET TI0
JUTEPAType, MOATOTOBKA K BBITIOJTHEHHOMY
AKCTIEPUMEHTAIbHBIM 3aJaHUTO
MPAKTUICCKUM 3aHATHUSM. MPaKTUYECKON
paboThI
3 | Omnunaauaras MOATOTOBKA pedepara v TOKIaga 5 yacos [1P-4
HeJIels MIPEICTABJICHHE
pedepaTa u
YO-3 gokimana
1o HEMY
4 | BocemHanmaras COCTaBJICHHE M OPOpMIICHHE 12 yacos [1P-7
HeIels OTIOPHOT'O KOHCITEKTa MIPE/ICTABJICHHE
1 3aIuTa
OTIOPHOTO
KOHCIIEKTa
5 Bocemuanmaras IIOATrOTOBKA K TECOBOMY OIIPOCY 5 yacos [1P-1
HeIels MHChbMEHHBIN
TECTOBBIM
ornpoc
XapakTepucTuKa 3aJaHUH UIs1 CAMOCTOSATE/IbHON PadoThI
Oﬁy‘laIOI]_[I/IXCﬂ U METOAUYECCKHE PCKOMCHIAIIMHA IO UX BBINMOJTHCHHUIO
CamocrosTenpHas paboTa oOydYaromIuXcs JOJDKHA 001afaTh CJICTYIOITUMH
MIpU3HAKaAMMU:

— OBITH

BBITOJTHEHHOU

JIMYHO

00yYaroIUMHUCS

nJIIn

ABJIATHCA

CaMOCTOSITEIbHO BBIINOJHEHHOMN YaCThIO0 KOJJICKTUBHOMN pa6OTBI COTJIaCHO 3aJaHHIO

IpCroaaBaTeiid,
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— TOPEACTaBIATh COOOM 3aKOHYEHHYIO pa3pabOTKy (3aKOHYEHHBINM JTan
pa3pabOTKH), B KOTOPOU PACKPHIBAIOTCS U AHATM3UPYIOTCA aKTyalbHbIE MPOOIEMBI
M0 OMNpEeAeNIEHHON TeMe U €€ OTHIEJIbHbIM acnekTaM (aKTyaldbHble MPOOJIEMbI
U3y4aeMoOl  JUCHUIUIMHBI W COOTBETCTBYIOUIEH  cdepbl  MpPaKTUYECKOM
NeSATeTbHOCTH );

— JIEMOHCTPHUPOBATH JIOCTaTOYHYIO KOMIIETEHTHOCTb aBTOpa B
PacCKpbIBa€MBIX BOTIPOCAX;

— UMeTh YueOHYyI0, HAyYHYI0 W/WIA TPaKTHUYECKYI0 HaIMpaBIECHHOCTh U
3HAYMMOCTh (€CJIM peub UaeT 00 yueOHO-UCCIeI0BATEILCKOM paboTe);

— coJiepXaTh orpeseieHHble daeMeHThl HoBU3HBI (ecnu CPC mpoBeneHa B
paMKax Hay4HO-UCCIIEI0BATEIbCKON pabOThI).

CamocrositenbHass ~ pabora  oOydalmMXcs —  3TO  JAESTENbHOCTb
oOyyaromierocsi 0e3 HEMOCPEeICTBEHHOW IMOMOIIM M YKa3aHUM MpernojaBaTers,
PYKOBOJICTBYSICh C(OPMHUPOBABIIUMUCS paHEE MPEACTABICHUSIMU O TOPSJIKE H
MIPaBUIBHOCTU BBITTOJTHEHUSI OTIEPAIIHA.

lenb  camocTosATEeNBHOW  pabOTHI  CTyA€HTA —  OCMBICJIEHHO U
CaMOCTOSITEILHO paboTaTh ¢ y4eOHBIM MaTepuajioM, C Hay4yHOW HHQOpMaIlueH,
3aJI0)KUTh OCHOBBI CaMOOpTraHW3allMd W CAaMOBOCHHMTAHMS JJisi TOBBIIICHUS
npodeccuoHaIbHON KOMIETEHIIUU

CamocrosiTenbHas ~ pabora  mpu3BaHa  obOecrieynBaTh  BO3MOXKHOCTH
OCYIIECTBJICHHS CTYJIEHTAMHU CaMOCTOSITEIbHON MO3HABATEIBHON NEATEeILHOCTH B
oO0yyeHUH W  SBISETCS BHJAOM  Y4eOHOro  Tpyaa, CIHOCOOCTBYIOIIETO
(bOpMHUPOBAHUIO Y CTYJIEHTOB CAMOCTOSTEIHOCTH.

[Ipu opranmzanmuu CPC HeoOX0oAMMO MNPUACPKUBATHCS — CIETYIOIINX
IIOJIOKCHU N :

— CPC pomkHa paccMaTpuBaThCs B OOMIEH COBOKYITHOCTH —BCEX
COCTaBIIAIONINX Y4€OHOTO U BOCIIUTATEIIBHOTO MPOIIECCOB;

— noJpkHa ObITh oOecneuena motuBanusa CPC;

— CPC gpomxkHa OBITh METOAMYECKHM W  MATEPUATIbHO-TEXHUYECKU
o0OecrcueHa;

— JIOJDKEH OBITh KOHTPOJb YCBOEHHUS Marepualia, OCOOEHHO YCBOECHHOTO
0e3 yJacTus Mperno1aBaTers.

Bce Bunn! 3austuii asisarorcs ooecneuenneM CPC u momoraror ee:

1) HampaBuTh (JICKITHS);

2) opraHu3oBaTh (CEMUHAPHI, JJAOOPATOPHBIE PaOOTHI, TPAKTHKA)

3) obecneunTh (OMOIUOTEKH, KOMITBIOTEPHBIC 3aJIbI U T.1I.);

4) npoBeputh 3PHEKTHBHOCTH (TECTOBBIC U KOHTPOJBHBIC 3aJIaHUs, 3a4YCTHI,
AK3aMEHBI U JIPYyTUe KOHTPOJIbHBIE MEPOIIPUSITHUSA).
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[Ipormecc opraHuzanuu CaMOCTOSITETLHOM PabOTHl CTYJIEHTOB BKJIIOYAET B
ce0s1 cleayronue Tamnbl:

— TOATOTOBUTENBHBIA (OTPENeCHUE IIeei, COCTaBICHUE MPOTrPAMMBI,
MOTOTOBKA METOIMYECKOTO 00ECTICUCHHUS, IOATOTOBKA 000Dy I0BaHNUA);

— OCHOBHOU (peanu3amusi MPOrpaMMbl, HCIOJIb30BaHHE IPHEMOB IOHWCKA
nHOpMaIuy, YCBOCHHS, IepepabOTKH, NPUMCHEHHS, TMepeaadyd 3HaHUH,
dbuKcupoBaHue pe3yabTaTOB, CAMOOPTaHU3aIIMs TIpoliecca paboTh);

— 3aKIIIOYUTEBHBIA (OIICHKA 3HAYMMOCTH W aHaJIW3 pPe3yJIbTaToOB, HX
CUCTeMaTH3alus, OIleHKa AS()(PEKTUBHOCTH TPOrpaMMbl WU TPHUEMOB PabOTHI,
BBIBOJIBI O HAIIPABJICHUSAX ONTUMH3AIUU TPYIA).

ITpu caMOCTOSATENLHON MOATOTOBKE K 3aHATHSAM CTYACHTHI KOHCIICKTUPYIOT
MaTepHall, CAMOCTOSTEILHO M3yYar0T BOIPOCH! 10 YKa3aHHBIM TEMaM, HCIIOb3Ys
Ipyd STOM YUYEOHYIO JUTEpaTypy M3 MpeAIaraéMoro CIHCKa, MEePUOUICCKHE
NICYaTHBIC W3JaHUs, HAYYHYI0O W METOJWYSCKYI0 HH(pOpManuio, 0a3bl JaHHBIX
nHpOopMaMOHHBIX cetel (MuTepHeT 1 1p.).

CamocrosiTenbHas paboTa CKIAJbIBACTCS U3 TaKUX BHJIOB pabOT Kak pabora
C KOHCIIEKTOM JIEKIIMM; W3yueHHWe MaTepuana 1o ydyeOHHWKaM, CIpaBOYHHUKAM,
BUJIEOMaTepraIaM U MPE3EHTAIUIM, a TaKKe MPOYUM JJOCTOBEPHBIM HUCTOUYHUKAM
UH(GOpPMAIINH; TTOJTOTOBKA K IK3aMEHY.

st o6ecnieuenust CPC npennararorcst pedepartsl, TECTOBBIE 3aJIaHUS U JIP.

Hamnucanue pedeparoB ocyiiecTBisieTcss B COOTBETCTBUU C KaJleHIAPHBIM
rpa@ukoM, COTJIACHO  KOTOPOMY  YCTAaHABIMBAIOTCS ~ KOHKPETHBIE  CPOKH
BBINIOJIHEHUS U CJIaYu 3a1aHUM.

[Ipouiecc BhIMoTHEHUST HanmucaHusa pedepara BKIIOYAET B ceOs Clenyrome
ATaIlbL:

— BBIOOP TEMBI;

— OIpeJIeTIEHHE OCHOBHBIX BOIIPOCOB, paCCMaTPUBAEMbIX B JAHHOW TEME;

— moA00p M U3yYEeHUE TUTEPATYPHI IO TEME;

— COCTaBJICHHE TIaHa paboThI,

— CcOOCTBEHHO HamucaHue 1 ohopmMIICHHE 3aaHUS;

— MpeacTaBieHUE PabOTHI MPENOaaBaTeio;

— TIpOBepKa U OlleHKa padOThI.

[Ipu mombope nmTEpaTyphl MEIECOOOPA3HO OMPEACTUCh TE€ HCTOYHUKH,
KOTOpbI€ TO3BOJIAT HamMOoJiee MOJHO PACKPBITh TeMy. OCHOBHOW NOHSATUHHBIN
anmapar COJCPXKUTCA B Y4YEOHMKAx, YUYEOHBIX MOCOOWAX, DHITUKIIONEIUSIX,
cioBapsix. Bmecte ¢ TeM BakHa 3aKOHOJaTelbHasT M HOpMaTHBHasg 0asa
M30paHHOTO MpPeIMETa UCCIEIOBAHUS.

JIOMOJMHUTENbHYI0O M BeCbMa  CYIIECTBEHHYIO HMHPOpPMALHUIO  JIAIOT
MOHOTpaduu, HaAyYHbIE CTAThU, CTATUCTUUYECKUE COOPHUKHU.
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[lenecooOpa3zHo  ucnonb30BaTh  NPOoGECCUOHAIBHBIE  MEPUOIUUYECKUE
m3ganuss  Hayusoit  snektponHo¥  6ubaumorekn  (HOB) eLIBRARY.RU:

«buogapmaneBTHUECKUN KypHaI»
(https://submit.biopharmj.ru/0js238/index.php/biopharmij ), «BecTHHK
OuoTtexHojorun u (uanMkKo-xuMudeckoi oOuosoruun um. FO.A. OBUMHHHKOBa»
(https://www.biorosinfo.ru/archive/journal/ ), «buonpenapatsl. Ilpodunakrtuka,
nuarnoctuka,  jedenue»  (https://elibrary.ru/contents.asp?titleid=10182 ),
«buorexunonorus» (http://www.biotechnology-journal.ru/?view=ru )

N3yuyenue yyeOHOM M HAy4HOM JIMTEpaTyphbl 3aKaHYMBAETCS COCTABICHUEM

TuTaHa paboThl, (POPMYTUPOBKON HaMOOJIEE BaKHBIX TE3MCOB K KKIOMY paseiy
TUTaHA W HAITUCAHUEM CaMOT0 TEKCTa 3aJaHusl.

[Tpu onricaHuy TEMBI 3aIaHKS CIIEIYET HE TOJBKO M3JI0KUTh TEOPETUUSCKHMA
MaTepHall, HO ¥ MPUBECTH IMOSCHEHUE K HEMY C MPAKTUYCCKUMH MPUMEPAMH U3
JEATEIBHOCTH KaKON-TNO0 OpraHU3aIiy.

KoHTponbsHoe 3amanue, pedepar HEOOXOIUMO BBITIOJNHSATH Ha CTaHIAPTHBIX
nucTax ¢ ojHou ctopoHsl (popmata A4 (210x297) B o6veme ot 30 1o 45 crpaHuil
(6e3 yueTa crnMcKa WCIOJIB30BAaHHOM JINTEpaTyphl U UCTOYHHKOB); TIOJIS: BEpXHEE,
amwkaee — 20 mm; meBoe — 30 mMMm; mpaBoe — 15 mm mpudt — 14 (Times New
Roman): mexxctpounsrii uatepsai — 1,5. [Ipu ucnonpzoBaHuu UTaT HEOOXOAUMO
yKa3blBaTh MX HCTOYHUK (AaBTOp, HAa3BaHHWE W3JaHUS, MECTO W TOJ HW3JaHMUI,
cTpanuiibl). He nomyckaercst mepenuchiBaHUE TEKCTa U3 YU€OHUKOB.

[Ipy BBIMONHEHUH NPAKTHYECKUX MPUMEPOB, MOSCHAIOMINX TEMY, YETKO
OTIPEJICINTE TOPSAOK PEUICHUsI, MPHUBEAUTE COOTBETCTBYIOIIME TOSACHCHHUS W
pacueTrbl Uit 0OOCHOBaHUSI OTACNIBHBIX TOKazarened. Bce BeuncieHus
MPOU3BOAATCS C TOUHOCTHIO 710 0,01.

Odopmiienne pabOThl  TOJDKHO TMPOU3BOIUTHCS B COOTBETCTBUU C
OOIIIEyCTAHOBIICHHBIMU HOPMaMH M TIPaBHJIAMH, TMPEIBSIBISIEMBIMU B BBICIICH
IKOJIe K O(pOpMIICHHIO yU4eOHOM TOKYMEHTAIIUH.

B 3aximoueHun nomKeH OBITH BBIBOJ IO paboTe, OTpa)karoluii MHEHHE
00y4YaromIerocs Mo U3y4YeHHBIM BOIIPOCAM.

Cnmcok WCHOMB30BAHHOW JIUTEPATYphl W HMCTOYHUKOB OdopmisieTcsl B
CIIEYIONIEH IOCIeI0BAaTeIbHOCTH: y4eOHasl JuTepaTypa, HaydHas JIATEpaTypa,
3aKOHOJATENbHBIC  aKThl, HOPMATHUBHBIC JOKyMEHTHI. [Ipm  BBITOTHEHUH
KOHTPOJBLHOTO 3aJaHusl CJIEIYET MOMHHUTH, YTO pab0OTa HE 3aCUUTHIBACTCS B TOM
ciIydae, €Clii OHa HE HOCHT CaMOCTOSITEIbHOTO XapaKTepa, JTOCIOBHO CIMCaHa U3
JTUTEPATYPHBIX HCTOYHUKOB, a TAKKE €CJIIM OCHOBHBIC BOMPOCHI HE PACKPHITHI,
M3JI0KEHBI CXEMATHYHO, B TEKCTE COACPIKATCSA OMIMOOYHBIC TIOJIOKECHHUSI, HAYIHBIN
anmapaTt opopMIIeH HE MO CTaHAApTy, TEKCT HaneyaTaH HeOpexKHO, C OIMOKaMHu.
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CocraBiienie u odopmileHHE ONOPHOr0 KOHcmeKTa  «OCHOBBI
MOJIEKYISIPHON OMOTEXHOIOTHUI MO MJIAHY:
1. MonekynspHO-0MOTEXHOJIOTYECKAsT PEBOJTFOLIVL.
1.1 Texnonorus pekomOuHanTHbIx JJHK.
1.2 BOo3HUKHOBEHHE MOJIEKYIISIPHON OMOTEXHOIOTHH.
1.3 KoMmMepuuanuzamusi MOJIEKYJIIPHONH OMOTEXHOJIOTHH.
1.4 Hanex sl ¥ onaceHus.
2. buonoruyeckue CUCTEMBI, UCTIONB3YIOIINECS B MOJIEKYJIIPHOM OMOTEXHOIOTHH.
2.1 IIpokaprOThl ¥ 3YKAPUOT.bI
2.2 Escherichia coli.
2.3 Saccharomyces cerevisiae.
2.4 KynbTypbl 5yKapHOTHYECKUX KIIETOK.
3. JHK, PHK u cunTe3 Genka.
3.1 Crpykrypa JHK.
3.2 Permukanus.
3.3 Pacmuposka renernueckoit nundopmanuu: PHK u 6enok.
3.4 Tpaucnsus.
3.5 Perynsuust TpaHCKPUTIIIUN Yy OaKTEPHi.
3.6 Perynsiust TpaHCKPUIIIIUHU Y 9YKapHOT.
4. Texnonorus pekomouHanTHbIX JJHK.
4.1 PecTpunigpyromiye 3H10HyKJIeas3bl.
4.2 [Tna3MuaHbIC BEKTOPHI.
4.2.1 Ina3smuuasnii Bektop PBR322.
4.2.2 Tpanchopmanms 1 0oTOOpP.
4.2.3 JIpyrue niaa3MuHbIe BEKTOPHI.
4.3 Co3manue U CKpHHHUHT OUOJIMOTEK.
4.3.1 Co3manne reHOMHOW OMOJIMOTEKH.
4.3.2 CKpUHUHT ¢ TTIOMOIIBI0 THOPUTU3AIIHH.
4.3.3 IMMyHOOTUYECKUI CKPUHUHT.
4.3.4 CKpUHHHT 110 AaKTUBHOCTH O€JIKa.
4.4 KiioHupoBaHUE CTPYKTYPHBIX T€HOB SYKAPHOT.
4.5 BekTopsl 15t KIIOHUpOBaHUS KpymHbIX (pparmenToB JJHK.
4.5.1 BexkTopsl Ha OCHOBE OakTepuodara.
4.5.2 KocMuzsl.
4.5.3 BekTopHbIE CHCTEMBI JIJ1s1 KIIOHUPOBAHUST OUYEHb KPYITHBIX
¢dbparmentoB JTHK.
4.6 I'enetrueckas TpanchopMaIus MPOKAPHOT.
4.6.1 Ilepenoc IHK B E. coli.
4.6.2 DnekTponopanus.
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4.6.3 Konbroranus.
S. XVMMHYECKUM CHHTE3, OIPENECICHUE HYKIICOTUIHOW IOCIEA0BATEIbHOCTH U
amruadukarms JIHK.
5.1 Xumunueckuii cunte3 JIHK.
5.1.1 ®ochopaMUIUTHBIA METO/I.
5.1.2 IlpuMeHeHNne CHHTE3UPOBAHHBIX OJUTOHYKIICOTHIOB.
5.1.3 CuHTe3 reHoB.
5.2 Metoasl cexpenupoBanus JJHK.
5.2.1 Inne30kCuHyKICOTUAHBIN MeTon cekBenupoBanus JHK.
5.2.2 Ceksenuponanue JJHK ¢ momomuipsto BekTopa Ha ocHoBe ¢ara M13.
5.2.3 IIpaitmep-oniocpeIoBaHHAs TTPOTYJIKA.
5.3 [lonumepaszHas LienHas peaKusi.
5.3.1 IHonyuenune ¢ nomoukto [P k/IHK, oTBeuarommx koHam
mosekyn MPHK.
5.3.2 Cunre3 reHoB ¢ nomoribio IT1P.
6. OnTUMU3aIIs SKCIPECCHH TEHOB, KIIOHUPOBAHHBIX B IMPOKAPHUOTUYECKUX CHCTEMAX.
6.1 DKcrpeccusi TeHOB MPU YUYACTUU CHIIBHBIX PETyJIMPYEMbIX IPOMOTOPOB.
6.1.1 Perynupyembie IpOMOTOPHI.
6.1.2 Tlomyuenue OONBIINX KOJTUYECTB OCIKOBBIX MTPOTYKTOB.
6.1.3 KpynmuomaciitabHble CUCTEMBI.
6.1.4 Ucnonp3oBaHue ISl SKCIIPECCUU IPYTUX MUKPOOPTraHU3MOB
6.2 XuMepHBIC OCITKH.
6.2.1 Pacmiernienne XuMepHBIX OCITKOB.
6.2.2 [IpuMeHeHne XUMEPHBIX OCIIKOB.
6.2.3 BximroueHnue O€JIKOB B TIOBEPXHOCTHBIC CTPYKTYPHI.
6.3 OnHOHAMpPABIEHHOE TAaHJIEMHOE PACIOI0KEHHUE I'CHOB.
6.4 TpaHCAAIIMOHHBIE DKCIIPECCUPYIOIHE BEKTOPHI.
6.5 Crabunuzamus 6EIKOB.
6.6 PocT B yclioBUsSIX HEJOCTATKA KUCIOPO/I.
6.6.1 [IpuMeHeHHne X03IUCKUX IMITaAMMOB C JIC(PUIIITOM MPOTEHHA3.
6.6.2 bakTepuaibHbI «T€MOTJIIO0UHY.
6.7 Unrterpamnus ayxxepoanoit JJHK B xpomocomy xo3suHa.
6.8 IloBpimenre 3(pHEKTUBHOCTH CEKPEITUH.
6.9 Merabonudeckas meperpys3Ka.
7. TlomyueHne pPEKOMOMHAHTHBIX OETKOB C TOMOIIBI0 DYKAPUOTHYECKUX
CUCTEM.
7.1 Cuctemsl skcnipeccuu Saccharomyces cerevisiae.
7.1.1 Bekropsl ajs S. cerevisiae.
7.1.2 Tlpsimast sxctipeccus B S. Cerevisiae.
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7.1.3 Cekpenusi reTepOIOTUYHBIX OCIIKOB, CHHTE3UPYEMBIX S. CErevisiae.
7.2 Ipyrue IpoxKEBbIE CUCTEMBI IKCIIPECCHUH.
7.2.1 CuHTE3 MOBEPXHOCTHOTO AHTUT'€HA BUpYyca remnarura B.
7.2.2 Cuntes O6b1ubero auzonuma C2.
7.3 CucCTEMBI JKCIPECCHM C MCIOJIb30BAHUEM KYJIbTYp KIETOK
HACEKOMBIX.
7.3.1 CucremMa 3KCIpecCUpYIOLINX BEKTOPOB HA OCHOBE 0aKyJIOBUPYCOB.
7.3.2 [losmydyeHne peKOMOMHAHTHBIX 0aKyJIOBUPYCOB.
7.4 Co3naHue YEeJTHOYHOT'O BEKTOpAa Ha OCHOBE OaKyJOBHUPYCOB HJIs
E. coli u kmeTok HaCEKOMBIX.
7.4.1 Bplnenenre peKOMOMHAHTHOTO O€JIKa U3 KJIETOK HACEKOMBIX C
NOMOIIbI0 ap(UHHOTO CBSI3bIBAHUS.
7.5 Dkcrpeccupyromme BeKTOPbI AJisi padOThI € KIIETKAMHU MIICKOTUTAIOIINX
7.5.1 CenekTUBHbBIE MapKEPHBIE TEHBI.
7.5.2 Dkenpeccust IByX KIIOHUPOBAHHBIX T€HOB B OJTHOM KIIETKE.
MJICKOTTUTAIOIIINX.
8. HampaBneHHbII MyTareHe3 v TeHHasi MH)KEHEepHs: OEJTKOB.
8.1 HanmpaBiieHHBIN MyTareHes3: METOINKa.
8.1.1 OMroHyKJI€OTH 1-HAMIPABJICHHBIN MyTareHe3 ¢ UCIOJIb30BaHUEM
JIHK ¢ara M13.
8.1.2 ONUroHyKJI€OTH/ 1-HAMPABJICHHBIN MyTareHe3 ¢ UCMOJIb30BaHUEM
miazmuaaon JIHK.
8.1.3 OnuronykI€0TH 1-HANIPABJICHHBIA MyTareHe3 ¢ UCTIOJIb30BaHIUEM
[MHP-ammumdpukammm
8.1.4 Ciny4aifHbIii MyTareHe3 ¢ UCIOJIb30BAHUEM «BBIPOKICHHBIX
OJIMTOHYKJICOTUIHBIX MTPAiMEpOB.
8.1.5 Cy4aifHblil MyTareHes3 ¢ MCIOJIb30BaHUEM aHAJIOTOB HYKJICOTHIOB.
8.2 I'enHast nH>KeHepHsi OCIKOB.
8.2.1 O0pa3oBaHue JOTOTHUTEIHHBIX TUCYIb(HUIHBIX CBS3EH.
8.2.2 3ameHa acniaparvHa Ha JApyrvue aMHUHOKHUCIIOTHI.
8.2.3 YMeHbllIeHHEe Yiciia CBOOOAHBIX CYIb(OTUAPUIBHBIX TPYIIIL.
8.2.4 TloBbiienne (hepMEHTATUBHON aKTUBHOCTH.
8.2.5 N3menenue norpeOHOCTH (PEPMEHTOB B METAIITUYECKUX
KOo(aKTOpax.
8.2.6 M3menenue crienudpuaHocTr hepMeHTa.
8.2.7 IloBblIlIeHNE CTAOUIBLHOCTH U CIIEUPUIHOCTU (hepMEHTA.
JIns  BBIMOJHEHUS OMOPHOIO KOHCIEKTa HEOOXOJMMO HCIOJIb30BaTh
CJIEIYIOLLYIO JINTEPATYypy:
1) bBuonorwst CTBOJIOBBIX KIETOK W KICTOYHBIE TEXHOJOTHUHU: IS
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MenuiuHCKuX By30B B 2 T1.. T.1 / M.A. Ilamsues, P.C. Axuypun, M.A.
Anekcanaposa [u np.]; mox pea. M.A. IlaneueBa. — MockBa: Meaununa, [luko,
2009. — 272 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:779352&theme=FEFU

2) Buomorwst CTBOJIOBBIX KIETOK M KJIETOYHBIC TEXHOJOTHH:  JIJIS
MEIUIIMHCKUX BYy30B B 2 T.. T. 2 / M. A. Ilamsuesn, P. C. Axuypun, M. A.

Anekcanaposa [u ap.]; mox pea. M. A. [TanbueBa. — MockBa: Menununa, [1luko,
2009. — 455 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:779355&theme=FEFU

3) I'muk, b. MonekynspHas Ouorexnosorusi. [I[puHIUIBI U TpUMEHEHHE /
b. TI'muk, [x. Ilacrepnak, mep. ¢ anrin. — M.: Mwup, 2002. — 589 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:4799&theme=FEFU

4)T'opnenko, B.A. Hayunble ocHOBbl OuotexHonoruu. Yacte 1.

HanorexHonoruu B Ouosoruu [DNeKTpoHHBIA pecypc]: yueOHoe mocodue / B.A.
I'opnenko, H.M. Kyty3oBa, C.K. IIsTyHuHa. — DJIEKTPOH. TEKCTOBBIE JAaHHbBIE. —
M.: ITpomereit, 2013. — 262 C. — Pexum JIOCTyTa:
http://www.iprbookshop.ru/24003.html. — 95C «IPRbooks»

5) Eropora, T.A. OCHOBBI OMOTEXHOJOTHH: y4eOHOE OCOOHE ISl BY30B /
T.A. Eropoa, C.M. Knynosa, E.A. )KuByxuna. — M: Axkanemus, 2006. — 208 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255141&theme=FEFU

6) Eaunos, H.Il. OcHoBbl Ouotexuomorun: ydeOnuk / H.II. EnunoB. —
CIIo.: «Hayxay, 1995. — 600 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:128910&theme=FEFU

7) Cupotkun, A.C. TeopeTruecKkrue OCHOBBI OMOTEXHOJOTHH [DIEKTPOHHBIN
pecypc]: yuebHO-MeTomuueckoe mocoboue/ A.C. Cuporkun, B.b. Xykoma. —

OJNIeKTpOH. TeKCcToBble JaHHble. — Kazanwb: KazaHckuii HalMOHAIBHBIN
HCCIIeIOBATEILCKUN TeXHOJorHnueckuii yHuBepcutet, 2010. — 87 c. — Pexum
noctyna: http://www.iprbookshop.ru/63475.html. — 95C «IPRbooksy»

8) llImua, P. HarnsimHast OMOTEXHOJIOTHSA U T€HETHYeCKas WHkeHepus / P.
mun; nep. ¢ HeM. A.A. Bunorpanosoii, A.A. Cuntommna. — Mocksa: BMHOM.
Jlabopatopus 3HAHUH, 2014. - 324 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU
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IloaroroBka K KO/UIOKBHYMY II0 BOIPOCaM KaxKIA0ro pasjgeia
TEOPEeTHYECKOro Kypca.

Tema 1. OcHoBHblE NONOXEHUSA KOMIIIEKCHONW NpPOrpaMMbl pPa3BUTHS
ouotexHonoruu B Poccuiickoit @enepauun Ha nepuof 10 2020 roga. OcHOBHBIE
nonoxeHuss CrTpaTeruyeckol MpPOrpaMMbl HMCCIEAOBAHUN TEXHOJOIMYECKOM
matgopMbl «MenuurHa Oyayieroy.

1. OcHOBHBIE HHCTPYMEHTHI MOJJEPKKU PA3BUTHSL OMOTEXHOJOTUH.

2. [Ipuoputetsl pa3BUTUA OMOTEXHOIOTHH.

3. Texnonoruvyeckoe pemieHue «l €HHO-UH)KEHEPHbIE JIEKAPCTBEHHBIE
npenaparsD.

4. Texnonoruyeckoe pemieHue «HampaBieHHBI [OHM3ailH TapreTHBIX
JIEKapCTBEHHBIX MIPENApPaTOBY.

5. TexHomoruyeckoe penieHne «AHaIUTHYeCKue OMOCEHCOPHD .

6. TexHonmoruueckoe pemenne «['eHOMHBIE U TOCTTEHOMHBIE TEXHOJIOTUU
NEPCOHATN3UPOBAHHON JUATHOCTUKM .

Jna  noocomosku K KOLIOKSUYMY NO Nepeol meme HeobXooumo
UCNONIL308AMb CledyIoujue UCMOYHUKU!

1) KommiekcHass mporpamMma pasBUTHS OuoTexHojoruii B Poccuiickoi
®denepanuu Ha nepuoa a0 2020 roma (YTB. 24 ampens 2012 r. N 1853u-I18) //
TEXOKCIIEPT: mpodeccuonanbHas crpaBouHas cucrema. — Pexxum nmocrtymna:
http://docs.cntd.ru/document/420389398

2) Ctparerndeckast nporpamMmma UCCIIEOBAHUI TEXHOJIOTUYECKON
mwiatrpopmel  «MeauiuHaa Oyaymero» — oduIUanbHbId cadt — http://tp-

medfuture.ru/
Tema 2. OcHOBHBIE TOJ0KEHUS 3aKoHA «O OMOMEIUIIMHCKHAX KIETOYHBIX

MPOAYKTax» U O pa3BUTHHU KJIECTOUYHBIX TeXHOJOrHM B Poccuiickoit denepanum.

1. OcHOBHBIE TOHSTHUS, UCIOJIb3yeMble B HacTosimeM PenepaabHOM
3aKOHE.

2. [IpyHIUTIBI  OCYIIECTBICHUS JIESITEIbHOCTH B cdepe oOparieHus
OMOMEIUITMHCKUX KIETOYHBIX MPOITYKTOB.,

s nodcomosku K KOWIOKGUYMY HNO 6MOpPOU meme HeoOX00UMo
UCNONIBL308AMb CEOYIOUjUe UCHOYHUKU.

1) O OHMOMETUIIMHCKHMX KJICTOYHBIX MPOAYKTaX [DIEKTpOHHBIH pecypc]:
®enepanbhbiii 3akoH Ne 180-D3 ot 15 urons 2016 r.: mpunsat ['ocynapcTBeHHON
Hymoii 08 wmrons 2016 r // TEXDKCIIEPT: mpodeccuonanbHast crpaBodHas
cucrema. — Pesxum pocryma: http://docs.cntd.ru/document/420361525

Tema 3. Hcrtopuss dopmupoBaHus OHWOTEXHOJOTHU. MoJeKyspHas

OMOTEXHOJIOTHUS U €€ CTAHOBJICHUE.
1. YeThIpe nepuoja CTAaHOBJICHUS U PA3BUTUS OUOTEXHOJIOTUHU
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2. PeontonnonHocTs pabotel Kosna, boitepa u ap., onyO0i1ukoBaHHOU B
1973 r.

3. «MounekynspHas OMOTEXHOJOTHUS — MHOTONpOoQUIIbHASI HAYKA.

4. CpaBHEeHHE OMOTEXHOJIOTHHU U MOJIEKYISIPHON OMOTEXHOJIOTHH.

5. Onacenus, CBA3aHHBIE C PA3BUTHEM MOJIEKYJIAPHON OMOTEXHOIOTHUH.

6. Uctopust pa3zBuTus OMOTEXHOJOTMUECKON MHAYCTpUM 3a nocieanue 30
JerT.

lna  noocomoeéku K KOMIOKGUYMY NO mpemvel meme HeodX00UMo
UCNONIBL3068aAMb CEOYIOWUe UCTMOYHUKU U TUMepamypy:

1) I'nuk, b. MonekynsipHas Ouotexnonorus. [Ipunuunel u npumenenue / b.
I'muk, JIx. Ilacrepnak, mnep. ¢ anr. — M.: Mwup, 2002. — 589 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:4799&theme=FEFU

2) 3enrOym, I1. MonekynspHas u kinerouHas Owonorus: B 3 1. T.2 / I

3eur6ymr; nep. ¢ Hem. [.W. JloWgunoit.— MockBa: Mup, 1982. — 438 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:3337&theme=FEFU
3) 3enurOymi, I1. MonekynsipHas u kierouHas Owosnorus: B 3 1. T.3 / IL.

3enrOymr; mep. ¢ HeM. JI.B. AmnekceeBoit. — MockBa: Mup, 1982. — 344 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:46167 &theme=FEFU

4) 3enroym, Ilerep. MonekynspHas u kietounas ouonorus: B 3 1. T.1 / IL.
3enroymr; niep. ¢ Hem. JI.B. Anekceesoit, JI.C. llInsaxTenko. — MockBa: Mup, 1982.
— 367 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:3337 &theme=FEFU

Tema 4. 3HaueHre OMOTEXHOJIOTHUH JJISI pa3BUTHS 001ecTBa. [lepcnekTuBhI

pPa3BUTHUS MOJIEKYISIPHONH OMOTEXHOJIOTHH.

1. O6nactu HayKH, HOBEHIINE PE3yJITATHl KOTOPHIX BaXKHBI JJISI PA3BUTHS
OMOTEXHOJIOTHH.

2. MonekynsapHass OMOTEXHOJIOTUS — IMOJHOE IMOHMMAaHHE U KOHTPOJb
OMOJIOTUYECKUX  TPOIECCOB  HAa  MOJEKYJIAPHOM  YpPOBHE,  BKIIOYas
(GYyHKIIMOHATBHYIO TEHETUKY B TPOTCOMUKY.

3. MonekynsipHas HAaHOTEXHOJIOTUS — TMOJTHBIA KOHTPOJIb HAaJ CTPYKTYpPOi
MaTepuu Ha AaTOMHOM YPOBHE.

4. CUHTYJSPHOCTh — B3pBIB HAHOTEXHOJIOTUU, OWOTEXHOJOTHH U
KOMIBIOTEPHOU TEXHOJIOTHMU.

Jna nodzomosku K KOJNIOKSUYMY HNO Yemeepmol meme HeoOX00UMo
UCNONBL308AMb CeOYIOUjUe UCHOYHUKY U TUMEPamypy:

1) Hogsie OMOMETUIINHCKHE TEXHOJIOTUU c VICTIOJIb30BAaHUEM
OMOJIOTMYECKH aKTUBHBIX 100aBOK. Bein. 2 / JlanbHEBOCTOUHBIA HAYUHBINA IIEHTP
dusnonoruu W marojgoruu JAsixanuss Cubupckoro otaeneHus Poccuiickoit
akaJeMHM  MEJAUUMHCKHX  HaykK, HaydHo-mccnegoBaTelbCKUil ~ MHCTUTYT
MEIUIMHCKON KIIMMATOJOTMM M BOCCTAHOBUTEIBHOTO JieueHus; [mon pea. E.M.
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NBanosa]. — BnaguBoctok 1999. — 127 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:710781&theme=FEFU

2) HanoctpykTypsl B Onomenuiiae / o pea. K. Toncansec [u np.]; mep. ¢
auri. — MockBa: bunom. Jlabopatopuss 3Hanmii, 2013. - 519 c.
http://e.lanbook.com/books/element.php?pll_id=8685

3) Ctparernyeckas IporpamMma YCCIIEIOBAaHUN TEXHOJIOTUYECKON
wiathpopmbl  «Menunuaa Oyayimiero» — oduIMaIbHBIN caiit —  http://tp-
medfuture.ru/

4) MexyHapOIHbIH KOHTpece « BHOTEXHOIOTHS: COCTOSIHAE U TMEPCIICKTUBBI

pa3BUTUSL. Hayxnu 0 KUZHW) - oduIuaIbHbIN CauT -
http://www.biomos.ru/index.htm

OCHOBHBIE TEMAaTUYECKUE TIOTOKU:

— ¢yHIaMEHTaJIbHBIE BOMPOCH OMOTEXHOJIOTUH,

— TE€HOMHAsl UHXKEHEPHS;

— OHWOTEXHOJIOTHS U MEJTUIMHA,;

— Ouodapma;

— OuouH(poOpMaTHKa,;

— OHOPKOHOMMUKA;

Tema 5. I[IpodeccronanbHas NesITEILHOCTb BBINMYCKHUKAa-OMOTEXHOJIOTA

Knaccudukamnus BugoB npodeccun.

1. [Ipodeccuonanbubie BUABI JEATEIBHOCTH BBIITYCKHUKA-0aKaiaBpa,
BBIMTYCKHUKA-MarucTpa.

2. [IpodeccuonanbHbIe 3a7a4d 110 BHAAM JESITSIBHOCTH.

3. IIlpodeccuonanbHbIe CTAaHIAPTHI.

4. Knaccudukamnus BUI0B MpoQPeCcCru.

s nodecomosku K KOLIOKSUYMY NO NAMOU memMe HeoOX00umo
UCNONBL308AMb Cledyroujue UCMOYHUKY U TUMepamypy:

1) denepanbHbiii 3akoH 0T 29 nexadps 2012 r. Ne 273-D3 «O6 o6pa3oBaHuH
B Poccuiickoit @enepamumn» // TAPAHT: undopmanmroHHO-TIpaBOBasi CUCTEMA. —
Pexum moctyna: http://ivo.garant.ru/#/document/70291362/paragraph/1:3

2) @enepalibHBI TOCYIapCTBEHHBI 00pa30BaTEeIbHBIA CTaHIAPT BBICIICTO

oOpazoBaHus 10 HampaBieHuto moarotoBku  19.03.01  buorexHomorwus,
YTBEPKIICHHBIN TpuKa3oM MuHHCTEpCTBa 00pa3oBaHWsl M Hayku Poccuiickoit
®eneparrm ot 11.03.2015 1. Nel193 // Tlopran ®@enepainbHBIX TOCYAapCTBEHHBIX
oOpa3oBaTeIbHBIX CTAHIAPTOB BHICIIETO OOpa3oBaHus. — PexuMm pocryna:
http://fgosvo.ru/fgosvo/92/91/4/19

3) OOpa3zoBaTeIbHBIA  CTaHAAPT, CAMOCTOSATEIBHO  YCTAHABIIMBACMBIi

OI'AOY BO «JlanbHeBOCTOUHBIN (peepalibHbli YHUBEPCUTET» JJIs Pean3yeMbIX
OIIPOIT Beicmiero oOpa3oBaHusi — mporpamMm OakanaBpuata (naiee —
oOpazoBatenbHblil cTangapt JAB®Y) no Hanpasinenuto mnoarotoBku 19.03.01
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buorexHonorus npuHAT pemieHueM YueHoro cosera [IB®Y, npotokon Ne 02-17
or 10.03.2017, u BBeneH B peiictBue nmpukaszom pekropa ABDY or 22.03.2017 Ne
12-13-485.

4) IMpodeccronanbHple CTaHAAPTHI — [IporpaMMHO-anapaTHBI KOMIUIEKC
// Tlopran MuHucTepcTBa Tpyda U COLMAIbHOM 3amuThl. — Pexxum pocrtyna:
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/

Tema 6. Xapaktepuctuka npohecCuHOHATBLHON NIeSITEIbHOCTH BBIITYCKHUKA

N0  HampaBleHUIO NoAroToBku  «buorexHonorus». IIpodeccuonanbHbie
KOMIIETCHIINH.

1. O6menpodeccrnoHaqbHbIe KOMIIETCHITUH

2. [IpodeccruonanbHble KOMIETEHIIMU 110 BUJIaM AEATEIbHOCTH

na  noocomoéxku K KOWIOKGUYMY NO Wecmou meme HeoObXooumo
UCNONIBL308aMb CledyIoujue UCMOYHUKY U TUMepamypy:

1) denepanbhbiii 3akoH 0T 29 nexadbps 2012 r. Ne 273-D3 «O6 o6pa3oBaHuH
B Poccuiickoit ®eneparyn» /[ TAPAHT: undopMaiinoHHO-TIpaBoBas CHCTEMa. —
Pexxum noctyna: http://ivo.garant.ru/#/document/70291362/paragraph/1:3

2) denepanbHblii TOCYIAPCTBEHHBIH 00pa30BaTE/IbHBIA CTAHIAPT BBICIIETO

oOpazoBanus 10 HampamiaeHuto mnoAroroBku 19.03.01  buotexHomorus,
yTBEPKACHHBIN TpuKazoM MMUHHCTEpCTBa 00pa3oBaHHMs W Hayku Poccuiickoit
®deneparru ot 11.03.2015 1. Nel193 // Tlopran DenepaiabHBIX rOCYyAapCTBEHHBIX
oOpa3oBaTeIbHBIX CTAHIAPTOB BBICIIEr0 OOpa3oBaHus. — Pexum pocryna:

http://fgosvo.ru/fgosvo/92/91/4/19
3) O6pa3oBaTeIbHBIA  CTaHAAPT, CAMOCTOATEIBHO  YCTaHABIIMBAEMBIi

OI'AOY BO «/lanbHeBOCTOUHBIN (efepanbHbIil YHUBEPCUTET» IS PEaIU3yeMbIX
OINIPOIl Beicmiero oOpa3oBaHusi — TmporpamMMm OakanaBpuata (mamee —
oOpazoBatenbHbii cTangapt JB®PY) mo nanpasnenuto moarotoBku 19.03.01
buorexHonorus npuHAT peuieHremM YueHoro coera JB®Y, nportokon Ne 02-17
ot 10.03.2017, u BBeneH B aeiicTBue mpuka3zoMm pekropa [ABDY ot 22.03.2017 Ne
12-13-485.

4) [MpocheccrnonanpHbie cTaHAapThl — [IporpaMMHO-anmapaTHBI KOMIUIEKC
// Tlopran MuHHCTEpCTBa TpyJa M COIHAIBHOW 3amuThl. — Pexxum pocrtyma:
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/

Tema 7. OOmme cBefaeHUsT O OWOJIOTHYECKUX OOBEKTaX © HX

XapaKTEepPUCTHUKA.
1. OObekThl OMOTEXHOJOTMM U UX OHOTEXHOJOTru4eckue ¢GYHKIUU
OMOJOTUYECKHUE CUCTEMBI, UCTIOJIB3YIOIINECS! B MOJIEKYJIAPHON OMOTEXHOIOTUH.

49


http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
http://ivo.garant.ru/#/document/70291362/paragraph/1:3
http://fgosvo.ru/fgosvo/92/91/4/19
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/

2. XUMUYECKUA COCTaB HUBBIX OPraHU3MOB U (PU3HOJIOTUYECKHUE
(YHKIIMU BaXKHEUIIUX XUMHUYECKHUX 3JIEMEHTOB.

3. buoxumuueckue XapaKTEPUCTUKH OCHOBHBIX CyOKJIETOYHBIX
KOMIIOHEHTOB.

Jl1sn  noocomosku K KOJLIOKEUYMY NO CeObMOU meme HeobXo0umo
UCNONB3068aMb CAEOYIOWUe UCTOYHUKU U TUMEPAmypy:

1. I'opnenko, B.A. Hayunble ocHOBbl OuorexHojoruu. Yacte 1.
HanorexHosoruu B OHOJIOTHH [DNEKTpOHHBINA pecypc]: yueOHoe mocooue / B.A.
I'opnenko, H.M. Kyty3oBa, C.K. IIaTyHuHa. — DJIEKTPOH. TEKCTOBBIE JAHHBIE. —
M.: IIpomerei, 2013. — 262 C. - Pexum JOCTymna:
http://www.iprbookshop.ru/24003.html. — 95C «IPRbooks»

2. CupotkuH, A.C. TeopeTrueckre OCHOBbI OMOTEXHOJIOTUU [DIIEKTPOHHBIN

pecypc]: yuebHO-meToaudeckoe mocodoue/ A.C. Cuporkun, B.b. XKykopa. —
ONIeKTpOH. TEeKCTOoBble naaHHble. — Kazanwb: Kazanckuli HauMOHAIBHBIN
UCCJIeIOBATEIbCKUNA TeXHOJorudeckuit ynusepcutet, 2010. — 87 €. — Pexum
noctyma: http://www.iprbookshop.ru/63475.html. — 9BC «IPRbooks»

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

4, lImun, P. Harnmsannas OMOTEXHOJOTHS W TeHeTHYecKas wHxeHepus / P.
[Imung; iep. ¢ Hem. A.A. Bunorpagosoii, A.A. Cuntomuna. — Mocksa: BUHOM.
JlaGoparopus 3HaHUH, 2014. — 324 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

Tema 8. KynbTuBHUpOBaHHE OMOTEXHOJOTHUECKUX OOBEKTOB

1. CtpoeHne MUKpOOHOW  KJIETKHM, CTaJMd © KHHETHKAa pocTa
MHKpPOOPTraHU3MOB.

2. Metabonu3M MUKPOOHOU KIIETKH.

3.Ceipbe W COCTaB MHUTATENBHBIX Cpel MJ1  OUOTEXHOJIOTHYECKOTO
MPOM3BO/ICTBA.

4, MeTtoanka u cmocoObl KyJIbTUBUPOBAHUS MUKPOOPTAHU3MOB.

5. Knaccudukanus mponeccoB KyJIbTHBHPOBAHUS MHKPOOPTAHU3MOB TIO
CIoco0y JIeHCTBHUS.

6. [TogroToBKa MOCEBHOTO MaTepuaja B JJAOOPATOPHBIX YCIOBUSIX.

7. KyaIpTUBUpPOBaHUE MUKPOOPTaHU3MOB B MMPOMBIIIIEHHBIX YCIOBUSIX.

8. KynbTuBUpOBaHHE KUBOTHBIX U PACTUTEIHHBIX KJIETOK.

s noocomoexku K KONIOKGUYMY NO 80CbMOU meme HeobX00uMo
UCNONIBL308AMb CedYIoUjUe UCHOYHUKY U TUMepPamypy:

1. Anemmmna, E.C. KynbTuBUpOBaHHWE MHUKPOOPTaHU3MOB KaK OCHOBa
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OMOTEXHOJIOTHYECKOTO Tporiecca [ IeKTpOHHBINH pecypc]: yueoHoe mocodue / E.C.
Anemmna, E.A. Jlpo3noBa, H.A. PomaHeHKO — DJIEKTPOH. TEKCTOBBIE JaHHBIC. —
OpenOypr: OpenOyprckuid rocynapcrBeHHslii yuusepcurer, ObC ACB, 2017. —
192 c¢. — Pexum pnoctyma: http://www.iprbookshop.ru/71282.html. — DBC
«IPRbooks»

2. Eroposa, T.A. OcHOBBI OMOTEXHOJOTUM: YueOHOE MMOCOOUe sl BY30B /
T.A. Eroposa, C.M. KnynoBa, E.A. )KuByxuna. — M: Axkanemus, 2006. — 208 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255141&theme=FEFU

3. Enunos, H.Il. OcHoBbl G6uotexnosoruun: yueOnuk / H.II. EnunoB. —
CIIb.: «Hayxkay, 1995. — 600 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:128910&theme=FEFU

Tema 9. MeTobl OMOTEXHOIOTHH.

1. MyrtareHes u ceJIeKIus.

2. Knerounas uH>xeHepus.

3. 'eHeTndeckas WHXEHEPHUS.

4. lm>xeHepHasi YH3UMOJIOTHs, UMMOOWIN30BaHHbIE OMOOOBEKTHI.

s nooecomosku K KOWIOKSUYMY NO 0e8Amol meme HeoOX00UMO
UCNONB308AMD CledYIOUUe UCMOYHUKY U TUMePAmypy:

1) buonoruss CTBOJIOBBIX KIETOK M KICTOYHBIC TEXHOJIOTHH: IS
MEIUIMHCKUX By30B B 2 T.. T.1 / M.A. Ilamenes, P.C. Axuypun, M.A.
Anexcanapona [u np.]; mox pea. M.A. IlansueBa. — MockBa: Meauuuna, [lluko,
2009. — 272 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:779352&theme=FEFU

2) buosorus CTBOJIOBBIX KJIETOK M  KJIETOYHBIE TEXHOJOTHU: JJIA

MEJIUIMHCKUX BY30B B 2 T.: T. 2 / M. A. Ilampnes, P. C. Axkuypun, M. A.

Anexcanapona [u np.]; mox pea. M. A. ITanbieBa. — MockBa: Menuiuna, I1luko,
2009. — 455 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:779355&theme=FEFU
3) JlykanwH, A.B. HmxeHepHas OMOTEXHOJOTHS: OCHOBBI TEXHOJIOTHH

MHUKPOOHOJIOTHYECKUX MPOU3BOACTB: YueOHoe mocobue / A.B. Jlykanun — M.:
HUIIL NHOPA-M, 2016. — 304 C.:
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU

4) JlyxanuH, A.B. WmxeHepHas OMOTEXHOJIOTHS: MPOIECCH W almapaThl

MHUKPOOHOJIOTHYECKUX TPOU3BOJACTB: YdeOHoe mocodue / A.B Jlykanmn. — M.:
HUIL NHOPA-M, 2016. — 451 C.:

http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527535&theme=FEFU
5) MonekynspHas Ouonorust kinetkd [B 3 T.]: T. 3 / Bproc Amnsbepre,

Anekcannp Jlxxoncon, Ixynuan Jletouc [m np.]; ¢ 3amadamum k. Yuncona, T.
XanTa; niep. ¢ auri. A.H. JIsskonoBoi, A.B. J[to0b1, A. . CBetnoBa. — Mockga,
MxeBck: MTHCTUTYT KOMIBIOTEPHBIX HCCIENOBAHUM, PeryisipHas um XaoThdeckas
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JMHAMUKA, 2013. — C. 1737-2764.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772786&theme=FEFU

6) Ilunaes, I'.Il. Kierounas OHOTEXHOJIOTHS: Y4YeOHO-METOIUYCCKOEC
nocobue / I'.Il. Ilunaes, M.W. baunosa, H.C. Hukonaenxko, I'.I". Ilonsackas, T.H.
Edpemoa, H.C. IllapnammoBa, H.A. Illy6un. — CII6: Ilonurexnuyeckuit
yHuBepcurert, 2011. — 224 c.

7) Yennos, 10.C. BBejeHre B KICTOUHYIO OMOJIOTHIO: YYSOHHK JIJIsl BY30B
o 6uonornyeckum crneruanbHocTsIM / FO.C. Yennos. — uza. 4-e, nepepad. u Jo1.,
crep., mnepened. ¢ wm3A. 2005. — MockBa: Aunwsinc, 2015. — 494 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU

Tema 10. OcHoBHBIE J3Tambl OMOTEXHOJOTHYECKOTo mporecca. OOmas

xapakTepructuka. OCHOBHAs CTPYKTYypa OMOTEXHOJIOTHYECKOTO ITPOU3BOJICTBA.

1. OcHOBHBIE  3Tambl  OMOTEXHOJOTMYECKOTO  Mmpolecca,  olmas
XapaKTEePUCTUKA, OCHOBHAS CTPYKTypa OMOTEXHOJIOTHYECKOTO IMPOU3BOJICTBA.

2. AnmapatypHoe  odopmiiecHHE  OHMOTEXHOJOTHYECKOTO  Ipollecca,
OMOpEeaKTOPHI.

3. JlekapCTBEHHBIC CpPEJICTBA, MOJy4YaeMble HA OCHOBE PEKOMOWHAHTHBIX
MUKPOOPTaHU3MOB.

i noocomo6xku K KOMIOKSUYMY NO 0ecamol meme HeobXxo0umo
UCNONBL308aMb Cledyoujue UCMOYHUKY U TUMepamypy:

1) buprokoB, B.B. OcCHOBbI MHpPOMBINUICHHONH OHOTEXHOJOTHH: ydeOHOe
nocobue / B.B. buprokos, [pen. JI. W. I'amunkas]. — M.: KonocC, 2004. — 296 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU

2) Eroposa, T.A. OCHOBBI OMOTEXHOJOTHHU: yu4eOHOE MOCOOHE IS BY30B /
T.A. EropoBa, C.M. Knynosa, E.A. KuByxuna. — M: Axkanemus, 2006. — 208 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255141&theme=FEFU

3) Emumnos, H.I. OcHoBbl OuworexHonoruu: ydeOnumk / H.II. EnwnoB. —
CII6.: «Hayxkay, 1995. - 600 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:128910&theme=FEFU

4) Kpurep, O.B. Opranumzanus OHOTEXHOJOTHICCKUX IPOU3BOJICTB
[Dnexrponnsiii pecypc]: ydueonoe mocodbue / O.B. Kpurep, C.A. MBanoBa. —

OnexktpoH. naH. — KemepoBo: KemI'Y, 2018. — 99 c¢. — Pexum pgocrtyna:
https://e.lanbook.com/book/107701.
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TecToBble BONPOCHI 110 KYpPCy BeJeHUs B OMOTEXHOJIOTHIO.

Tect k Teme
Buorexnonorus. Knaccupukanus 0MOTEXHOJIOrMYECKOM NMPOAY KIUH
BoiOparh npaBuiibHBIA TepMUH WM onpeaeneHue. OTMETUTh yJ0OHBIM
3HAKOM IIPAaBWJIbHBIN OTBET

1 O0mue moHATHA

ArpoouortexnoJiorusi (agrobiotechnology) sro:

a) pasmen  OHMOTEXHOJOTHM,  3aHUMAOIIMIACS  BOIPOCAMH  TCOPHH,
METOOJIOTHH M IMPAaKTUKHA IPUMEHEHHS €€ JOCTH)KEHHH B PacTEHHEBOACTBE H
YKMBOTHOBOJICTBE;

0) MOJIEKyJIsIpHAst CEJEKIMsI W OMOTEXHOJIOTHS Pa3MHOKEHHS PacTEHHH U
’KMBOTHBIX, OHMOTEXHOJIOTHMS II0YB, IPOM3BOJCTBO OHOYIOOpEHHUH, KOPMOBOIO
Oenka, OHMOJOrMYECKMX CPEICTB 3allIMThI PACTEHHH, IepepabOTKa OTXOI0B
CENbCKOXO03SMCTBEHHOrO MTPOM3BOJICTBA M JIECHOM MPOMBIIILIEHHOCTH;

B) paszesl OHMOTEXHOJIOIMH, 3aHHMAIOIIUICS COXpPaHEHHEM U YCKOPEHHBIM
BOCITPOM3BOJICTBOM JIECHBIX OHOPECYPCOB;

r) pa3znena OMOTEXHOJOTMH, B OCHOBE KOTOPOIO JIEKUT IEPEHOC €IUHMII
HACJIEICTBEHHOCTH (T€HOB) M3 OJHOIO OpraHu3Ma B APYroM, OCYIIECTBIISEMBIH
METOJaMH T€HHOM MIKEHEPHH, C LEJIbI0 CO3JaHMs HOBOIO IIPOXYKTa HIIH
HOJYYEHUS Y)KE U3BECTHOrO MIPOAYKTA B IPOMBIILICHHBIX MaciTabax.

AxBapecypcHasi ouoTexHosorus (aguatic resource biotechnology) sro:

a) pazzmen OMOTEXHOJIOTHH, 3aHUMAIOIIMICS pEIICHUEM SKOJOTUYECKUX
po0aeM OHMOTEXHOTOTUIECKUMH METOaMHU;

0)pazmen  OMOTEXHOJIOTHH, 3aHUMAIOIIMICS  BONPOCAMH  W3Y4YCHUS
TUAPOOMOHTOB, BOJHBIX JKMBOTHBIX M PACTEHUH, W TOJNYYEHHUS W3 HHUX IEJIEBBIX
MPOJIYKTOB;

B) pa3zien OMOTEXHOJOTHH, B OCHOBE KOTOPOIO JIEKHUT MNEPEHOC E€IUHHII
HACIIEJICTBEHHOCTH (T€HOB) U3 OJHOTO OpraHu3Ma B JIPYTOW, OCYILECTBIISIEMBbII
METOJaMU TE€HHOM WHXXEHEPUH, C LEJIbI0 CO3/JaHUs HOBOTO MPOJIYKTAa WU
MOJIYYEHHUS YK€ U3BECTHOIO MPOYKTA B IPOMBIIIJIEHHBIX MaclTadax;

r) pa3gen  OMOTEXHOJIOTMHM,  3aHMMAIOIIMICS  BOMpPOCAaMH  TEOPHHU,
METOJI0JIOTUU W TPAKTUKUA TMPUMEHEHUs €€ JOCTUKEHHM B PacTEHHUEBOJICTBE U
KUBOTHOBOJICTBE.
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Be3BupycHblii mocagounblii MaTepuan (virus tested stem cuttings) sto:

a) paCTEHUS! M YKUBOTHbBIC, MPOXKHUBAIOIIME B MOPCKMX M MAaTE€PUKOBBIX
BOJIOEMAX;

0) acenTUYeCcKOe BhIpALIMBAHUE HA MUTATEIBbHON Cpelie U30JIMPOBAHHOTO M3
anekca WM Ma3ylUIHOW MOYKM mo0era pacTeHus ¢ OJHUM WJIU ABYMS JUCTOBBIMU
MIPUMOPIMSIMU;

B) KyJbTypa KIJIETOK, B KOTOPOM MPUTOK CBEXEW MHUTATEIBbHON Cpebl
YPaBHOBEILIEH OTTOKOM COOTBETCTBYIOUIETO 00beMa KYJIbTYPBhI;

I) paCTEHHUS, MOJyYEHHbIE IPU MOMOIIM  METOJOB  KJIOHAJIBHOTO
MHUKPOPA3MHOKECHHUS.

Buoreorexnonorus (biogeotechnology) sto:

a) pa3en  OWOTEXHOJIOTMH,  3aHMMAOIIMICS  BONPOCAMHM  W3YYCHUS
TUIPOOMOHTOB, BOJHBIX JKMBOTHBIX M PACTEHHUM, W IMOJYYCHHUS W3 HHUX IEJICBBIX
POJYKTOB;

0)pazmen  OMOTEXHOJIOTMM,  3aHMMAIONIMICS  BONPOCAMH  TEOPHUH,
METOJIOJIOTUM M TIPAKTHKH MPUMCHEHUS €€ JOCTIKEHUW B PACTCHUCBOJCTBE H
YKUBOTHOBO/ICTBE;

B) HCIIOJIb30BAHUE TECOXMMHYECKOW JCATCIBHOCTH MHUKPOOPTaHU3MOB B
TOPHOI00BIBAFOIICH MPOMBIIIIJICHHOCTH;

') pa3iell OWOTCXHOJIOTHH, 3aHUMAIONIUHCS PEIICHHEM HKOJIOTHYECKUX
po0JieM OMOTEXHOJIOTHYECKUMH METOIaMHU.

BuoJsornuecku akruubie Bemecrsa; BAB (biologically active substance;
BAS):

a) Opra”usM (yaiie BCEro MUKpOOPIaHU3M WM PACTEHUE), UCTIOIb3YEeMbIN IS
MOy YCHHSI OMOJIOTMYECKH aKTUBHOTO BEIIIECTBA MIIH OMOMACCHI;

0)umncras KynapTypa OJHOTO BHJIA MHKPOOPTaHW3MOB (WM BHUPYCOB),
BBIJICJIEHHAS U3 OTIPE/ICIICHHOTO MCTOYHUKA WJIH TIOYYEeHHAs B Pe3yJbTaTe MYyTalllH,
oOmanaromas cenuGuaecKuMu (HU3noI0ro-OMOXUMHUUECKUMU MPU3HAKAMU;

B) KylIbTypa MHKpPOOPTraHW3Ma, KOTOpas TMPEACTaBIseT CcOo0OW  OJuH
Ononornyeckuii Bu 0e3 copep KaHus IPYTUX I THOPUIHBIX (HOPM;

r) Tpynna  BEMIECTB, HMMEIOIIUX  BBIPAKEHHYI)  (PU3MOIIOTMYECKYIO
AKTUBHOCTb.

buosornueckn akTuBHble n00aBku k muine; BAJl (dietary supplement,
biologically active additive; BAD) sro:

a) OpraHu3M (Yaille BCero MUKpOOPTaHU3M WJIM PACTEHUE), UCIIONb3YEMBIH J1J1st
MOy YCHHS OMOJIOTMYECKN aKTUBHOTO BEIIIECTBA MM OMOMACCHI;
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0)uuctas KyJIbTypa OJHOTO BHJAa MHUKPOOPraHW3MOB (WM BHUPYCOB),
BBIJICJICHHAs U3 ONPEAEICHHOI0 UCTOYHHUKA WM TIOJTYYEHHAsl B pe3yJIbTaTe MyTallUH,
obnanaromas cnetGuIecKuMu (pU3H0I0ro-OMOXMMUUECKUMU MPU3HAKAMU;

B) KyJIbTypa MHKpPOOpPraHu3Ma, KOTOpas [MpeACTaBIsieT Cco0OW  OJUH
OuosIornYecKuid Buj 6e3 copep Kanus APyrux Wi TMOpUAHbIX HopM;

') KOMIIO3UIMA OMOJIOTMUECKH AKTUBHBIX BEIECTB, MpEAHA3HAYEHHBIX JIs
HEIMOCPEJICTBEHHOIO0 TMpUeMa C NUIIed WIM BBEACHUS B COCTaB MHIIEBBIX
MPOTYKTOB.

Buomacca (biomass) sro:

a) MPOAYKT TIOJTHOCTHIO MJIM YaCTUYHO IMOJTyYEHHBIN B MPOIECCE TepepadoTKu
OMOMAacCCHI;

0) oOrrass mMacca >HMBOM MaTEPHH/’KMBBIX MHKPOOPIaHH3MOB B 3aJaHHOM
00BeEME;

B) KyJIbTHBHPOBaHKE OMOJOrMUSCKMX ar€HTOB B TOJIIIC MUTATSILHON CPE/IBI;

I') COBMECTHOE KYJbTHBHPOBAHHWE KJICTOK In Vitro, HCIONB3yeMoe UIT HX
TpaHCOpMAIIVH WIIH CEIICKITHH.

Buonpenaparsl (biopreparations) sto:

a) KyJIbTUBHPOBaHHNE OMOJIOTUIECKIX ar€HTOB B TOJIIIE MTUTATEILHON CPEJIbI;

0) IPOAYKT TIOMHOCTHIO WM YAaCTUYHO TIOJNYYCHHBIH B  Ipolecce
nepepadboTKu OMOMACCHI,

B) CpPElICTBA OMOJOTUYECKOTO MPOUCXOKACHHS (MHUKPOOPTAHU3MBI, OCIIKH |
ap.), MPUMEHSIEMbIC IS 1[EJICHAIIPABICHHOTO BO3/JICHCTBUS HA JKUBBIE OPTaHU3MBI
¥ OPraHUYEeCKHE COCTMHCHUS;

') COBMECTHOE KYJbTHBHPOBAHUE KIETOK IN VItrO, Mcmojb3yeMoe s HX
TpaHCPOpPMaIIUU WUITU CEJICKITUH.

Buocencops (biosensor) sto:

a) KyJIbTypa KJIETOK, B KOTOPOHl MPUTOK CBEXKEW NUTATEIbHON CpeJbl
YPaBHOBEIIEH OTTOKOM COOTBETCTBYIOILIETO0 O0OBEMA KYJIbTYPHI,

0) KuaKkas cpena, moiydaemasi Mpu KyJIbTHBUPOBAHUHU PA3IUYHBIX TPO- H
DYKapUOTHUYECKUX KJIETOK IN VIIr0 u coxepkamias OCTaTOYHBIC ITHTATEIHHBIC
BEIIECTBA U MIPOAYKTHI META00IM3MA ITHX KIIETOK;

B) aHAJTUTUYECKUE YCTPOMCTBA, MCIIOIB3YIONE OMOIOTHUECKHE MaTepUaIbI
JUISl pacrlo3HABAHUS OMPENICICHHBIX MOJIEKYJl U BblAarolue uHpopManuio o0 ux
MPUCYTCTBUU U KOJIWYECTBE B BUJIE DIIEKTPUUECKOTO CUTHAJA;

) DUTaTEbHBI MaTepuall B TBEPAOW WIM KUJAKOW (opme, KOTOpHIit
WCMOJIB3YIOT Ui BBIPAIIMBAHUS KIETOK MHUKPOOPraHU3MOB, PAacCTe€HUN U
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’KMBOTHBIX IN Vitro.

Buorexnosornueckasi npoxykuus (biotechnology product) sto:

a) OpraHM3M  WJIM  HECKOJIIbKO  OPraHM3MOB, JIF00O€  HEKJICTOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJICTOUYHOE 00pa3oBaHKE, CIIOCOOHBIE K BOCIIPOU3BOICTBY
WIA TIepeavye HaCJICJACTBCHHOTO TEHETHUSCKOTO MaTepHualia, OTIMYHBIE OT
MIPUPOTHBIX OPTraHU3MOB, TIOJTYYCHHBIC C MPUMEHEHUEM METOIOB T€HHOW WH)KCHEPHUH
U coJeprKaIlfe TeHHO-UH)KCHEPHBIM MaTepuall, B TOM YHCJIe TeHBI, UX (hparMeHTHI
WA KOMOMHAIIMH T€HOB;

0) OOBEKTHl OHMOTEXHOJOTMYECKHX HCCIICIOBAHUM, BKIIIOYAIOIINE KIICTKH
MHUKPOOPTaHU3MOB, JKMBOTHBIX, pACTCHUH; BHUPYCHI, KOMIIOHCHTHI  KJICTOK,
BHCKJICTOYHBIC  TPOIYKTBHI; HMMMOOWJIM30BAHHBIC KICTKH MHKPOOPTaHH3MOB,
’KMBOTHBIX, PACTCHUH, UX KOMIIOHEHTHI ¥ BHEKJICTOYHBIEC TIPOTYKTHI,

B) MPOAYKIIMS WM yCIIyra, MOJydeHHEe KOTOpOW TpeOyeT HCIOJb30BaHUS
OJTHOM WM 0ojiee OMOTEXHOJIOTHYECKUX METOJMK, BKIIFOYAs WHTEIUICKTYaJbHBIC
pe3yNbTaThI (TexHUYeCKHEe  HOy-Xay), TIOJTyYCHHBIC B pe3yjbTaTe
OMOTEXHOJIOTUYECKHUX UCCIICTOBAHUM U pa3padOTOK;

T') MOMYJISIHS KIETOK OMPEICICHHOTO BHa MUKPOOPTaHU3MOB, PACTCHUN WU
’KMBOTHBIX, BbIpaIlieHHas IN VItrO B MUTAaTEILHOM Cpeie.

Bbuosnepreruka (bioenergetics) sro:

a) chepa ACATEILHOCTH 1O OOECIICUCHHUIO IHEPTeTHYECKUX MOTpeOHOCTEH
YelloBeKa, OCHOBaHHAs Ha TMPUHIUIAX WIH pecypcax KUBOW MPUPOJIBI,
HaIPaBJICHHAS HA COXPAHEHHE €CTECTBEHHOTO YHEPIeTUYECKOT0 U MAaTePUATBHOTO
OaaHca OKpY’KaroIel MPUPOTHON CPEIBI.

0) pazmen OMOTEXHOJOTWH, 3aHUMAIOIIMIICS COXpPaHEHHUEM U YCKOPEHHBIM
BOCIIPOM3BOJICTBOM JIECHBIX OMOPECYpPCOB;

B) COYETAaHHE METOJOB M OOBEKTOB HAHOTEXHOJOTHHU, OMOTEXHOJOTHUU U
OMOMEIIUIIMHBI JJI PEIICHUS] MHTErPaJbHbIX HayYHO-TEXHUYECKUX 3a]lad JaHHBIX
HAIPaBJICHUH C Y4ETOM MPUHITUIIOB OMOJIOTUYECKON O€30MacHOCTH;

I') COBOKYMHBI HA0Op SKOHOMHUYECKHUX OIlepaiuid B OOIIEeCTBE, KOTOPBIi
UCIIOJIb3YET CKPBITHIA MOTEHIMAJ, 3AJI0KEHHBIA B OMOJIOTMYECKUX MPOAYKTAX M
Mpolieccax, AJig U3BJICUEHUS HOBOTO POCTa U COLIMAIBHBIX MOCOOUH AJIsl TPaXKIaH U
HaIWM.

Berepunapusbie npenapatsbl (vVeterinary preparations) sro:

a) OOBEKTHl OMOTEXHOJOTMUECKHX HCCIICIOBAHUM, BKIIIOYAIONIUE KICTKH
MHKpPOOPTaHW3MOB, JKMBOTHBIX, pACTCHHMH, BHPYCHI; KOMIIOHCHTBHI  KJICTOK,
BHEKJICTOYHBIC  IPOJIYKTHI, HWMMOOWIM30BaHHBIC KJICTKH MHKPOOPIaHH3MOB,
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KUBOTHBIX, PACTEHUHN, UX KOMIIOHEHTHI U BHEKJIETOUHBIE TTPOTYKThI;

0) opraHu3M  WIM  HECKOJIBKO  OpraHu3MOB, JIIOOO€  HEKJIETOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOYHOE 00pa3oBaHKe, CIOCOOHBIE K BOCIIPOU3BOJICTBY
WIA Tepefadye HaclIEACTBEHHOTO TI'E€HETHMYECKOro MaTepuaia, OTJIUYHbIE OT
MIPUPOIHBIX OPraHU3MOB, TOJYUYEHHBIE C IPUMEHEHUEM METO0B T€HHOM MHKEHEPUU
U cojepiKallire TeHHO-MHXKEHEPHBI MaTepuail, B TOM YUCJE T'eHbl, X (PparMeHThI
WM KOMOWHAIMK TE€HOB,

B) JIO3UPOBAHHOE JIEKAPCTBEHHOE CPEJICTBO JJIsl )KUBOTHBIX B OMPEACICHHOM
JeKapCTBEHHOU (hopMe, TOTOBOE K TPUMEHEHHIO;

') aCeNTUYECKOE KYJIHTUBUPOBAHUE TMIOJIHOCTBIO JKUBOTO 3a4aTka oOprasa,
LIEJIOr0 OpraHa WM €ro yacteil BHE OpraHuM3Ma Ha MOAXOAIeH MUTATENbHOM cpefe
IN VItro ¢ moaaepskaHreM YCIOBHI HOPMaIbHOTO (OyHKIIMOHUPOBAHHMS.

I'eneTnueckasi macnopTu3anus (genotyping) sro:

a) COBOKYITHOCTh METOJIOB M TEXHOJIOTUW CO37aHUsA OHOJOTHYECKUX
00BbEKTOB (OMOMOJIEKYJI, KIIETOK, TKAHEH, OPraHU3MOB) C OTNPE/IeIEHHBIMUA HOBBIMH
CBOWMCTBAMHU IyTE€M 1IE€JICHANIPABIIEHHOTO BO3JCHCTBUSI HAa COOTBETCTBYIOIIUE
GopMBbI 3TUX OHMOJIOTHYECKUX OOBEKTOB TEHETUYECKUMHU W OMOXUMHYECKHUMHU
METOAaMU;

0) nepenoc uyxepoaHbix TeHoB (JIHK) B peniunueHTHBIN reHOM pacTeHUM C
noMoinpio agrobacterium tumefaciens wim a. rhizogenes u ux ti- win ri-mia3Mu
COOTBETCTBEHHO;

B) TEXHOJIOTHS BBIPAIIMBAHUS PACTCHUM O€3 IMOYBBI BO BIAKHOM BO3IYyXeE
IpY NEPUOIUYECKOM ONPBICKUBAHUU UX KOPHEH MUTATEIBbHBIM PACTBOPOM;

I') MOJTYYEHUE T€HETUYECKU NETCPMUHUPOBAHHBIX (MHIUBUIYATbHBIX W/UIU
TPYNIOBBIX)  XapaKTEPUCTUK C  TOMOMIbIO  MOPQOJOTHYECKUX  W/WIU
MOJIEKYISIPHBIX MapKEPOB.

I'enernyeckn wmoaupuuupoBanublii opranusm; I['MO (genetically
modified organism; GMOQO) sto:

1) OObEKThl OMOTEXHOJIOTMYECKUX HCCIICOBAHNMN, BKJIIOYAIONINE KIICTKH
MUKPOOPTaHW3MOB, JKMBOTHBIX, PACTCHHUH; BHUPYCHI, KOMIIOHEHTHI  KJIETOK,
BHEKJICTOUHBIC  TPOMYKTHI, HMMMOOWIN30BAHHBIE KIETKH MHKPOOPTaHU3MOB,
KUBOTHBIX, PACTCHHI, NX KOMIIOHCHTHI 1 BHEKJICTOUHBIC TTPOIYKTHI;

€) JUTUTENILHO BBIpAlIBacMas TMepecajovyHas KyJIbTypa TKaHEH, BO3HUKIIUX
nmyTeM Tpoimdepanuy KISTOK H30JIMPOBAHHBIX CETMEHTOB Pa3HBIX OPTraHOB WA
CaMUX OpPraHOB PaCTEHUMU;

)OpraHW3M  WJIM  HECKOJIbKO  OpraHuM3MOB, J1000€  HEKJIETOYHOE,
OTHOKJIETOYHOE  WJIM  MHOTOKJIIETOYHOE€  OOpa3oBaHWE,  CIOCOOHBIE K
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BOCIIPOM3BOJICTBY WM Ilepefade HacleACTBEHHOI'O TIeHETHYECKOro MaTepuana,
OTJMYHBIE OT MPHUPOJHBIX OPraHU3MOB, MOJYYEHHBIE C MPUMEHEHHEM METOJOB
TeHHON WH)XCHEPUHU U COJAEpKallie TeHHO-UH)KCHEPHBI MaTepHual, B TOM YHUCIe
reHbl, UX (parMeHThl WM KOMOUHAIIMU T€HOB,;

3) acenTUYECKOe KYJIbTUBHPOBAHUE TIOJHOCTHIO KMBOTO 3aYaTKa OpraHa,
IIEJIOr0 OpraHa WM €ro 4acTel BHE OpraHu3Ma Ha TMOJAXOAIIEH MUTATeIbHOU cpese
IN VItro ¢ mopepkaHueM yCIOBHIA HOPMAITBHOTO (DYHKIIHOHUPOBAHWUSI.

I'uapo6montsl (hydrobiont) sro:

a) IeATENbHOCTh, CBSI3aHHAs C pa3BeleHHEM U (WIH) COJCPIKAHHEM,
BBIpAIMBAaHUEM OOBEKTOB aKBaKYJIbTYPHI;

0) MEKPOOPraHU3Mbl, PACTEHHsS M >KHBOTHBIE, MPOKUBAIONINE B MOPCKUX H
MaTepUKOBBIX BOJOEMAX;

B) aKBaKyJIbTypa (pBIOOBOICTBO), OCYIIECTBIIIEMAas B OTHOIIEHHH MOPCKHX
00BEKTOB aKBaKYJIBTYPHI;

I') COBOKYIIHOCTh MHKPOOPIaHU3MOB, ()YHKIHOHAJIBHO CBSI3aHHBIX JAPYT C

JPYTOM.

JMuarnoctukymbl (diagnosticum) sro:

a) OCHOBHOM TEpMHH, OIMCHIBAIONIIMNA HCIOIb30BAHUE OHOJOTHUYECKUX
CUCTEM I TpaHC(hOpMAaIMU OJTHOTO COEAMHEHUS B JIPYroe. MPUMEPOM SIBIISIETCS
nepepaboTka OpraHUYECKUX OTXOAOB WIIM CTOYHBIX BOJI MHUKPOOPTaHW3MaMH IS
MOJTy4YEeHUS] METaHa,

0) MeTo/ ompeneneHs] KauecTBa OKPYXKAIOIIEH Cpelbl C HCIOJIb30BAaHUEM
KUBBIX OPraHMW3MOB, OIICHKA CTEMEHW TOKCUYHOCTH BO3ACHCTBUS (PUINUYECKUX,
XUMHUYECKUX U OMOJNOTUYECKUX (DAaKTOPOB CpE/bl, MOTCHIIMATBHO OMACHBIX IS
’KUBBIX OPTaHW3MOB JIAHHON YKOCUCTEMBI;

B) HA0Op PEaKTHBOB, MATEPUATIOB M STAJOHOB CPABHEHHUS, HEOOXOIUMBIX
JUTS TIPOBEICHUST MOJICKYJISIPHOM TUAaTHOCTUKU OMOJIOTHYECKUX OOBEKTOB;

I) METOJ] TIONYYCHUS HECKOJIbKUX HJIEHTUYHBIX OpPraHU3MOB IIyTEM
6ecrooro (B TOM YHCJI€ BET€TATUBHOTO) PA3MHOKEHHUSI.

Kom6uxopma (feed compound) sro:

a) NPOAYKT TOJHOCTbIO WM YacTUYHO TOJIYYEHHBI B  Ipolecce
nepepaboTKu OMOMACCHI;

0) mpuUpPOIHBIC BEIIECTBA MJIM UX CMECH, BBOJUMbBIE B COCTaB KOMOMKOPMOB,
0eNKOBO(aMUI0)-BUTAMUHHO-MUHEPAIBHBIX ~ KOHIIEHTPATOB B HEOOJBIIHUX
KOJIMYECTBAX C LENbI0 YIYUYHIEHUS UX [OTPEOUTENbCKUX CBONCTB W/WIU
COXpaHEHHUs KauecTBa;
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B) KOMOMKOpPMOBasl TPOJYKIMS, NpEACTaBistomas coOoi OJHOPOAHYIO
CMECh Pa3JIMYHBIX KOPMOBBIX CpEJCTB, MpeAHA3HAUYCHHAs MJisi CKapMIJIMBAHUS
KUBOTHBIM KOHKPETHOTO BHJIa, BO3pacTa U MPOU3BOJICTBEHHOI'O Ha3HAYCHUS,

') IpPOYKIIMsI, BbIpabaThbiBaeMasi B COOTBETCTBUU C 3a/JlaHHBIM PELENTOM U
npeaHa3HauCHHAs 111 CKapMJIMBAHUS KUBOTHBIM B YHCTOM BHJI€ WJIM B CMECHU C
JIPYTUMH KOPMOBBIMH CPEICTBAMH.

Komoukopmosbie no6aBku (feed supplements) sto:

a) MPOAYKT TIOJIHOCTHIO WM YaCTUYHO TIONYYCHHBIM B  TpoIlecce
nepepaboTKu OMOMACCHI;

0) MpUPOHBIC BEIISCTBA MJIM UX CMECH, BBOJIUMBIC B COCTaB KOMOUKOPMOB,
0eJIKoBO(aMU/I0 ))-BUTAMHHHO-MUHEPAIBHBIX ~ KOHIICHTPATOB B HEOOJBIINX
KOJIMYECTBAX C IEJbI0 YIy4YIIeHUsS WX IOTPEOUTEIBCKUX CBOWCTB W/WIIH
COXpaHCHUS KauyecTBa;

B) KOMOMKOpPMOBasi TPOJYKIMsS, TPEJICTABISAIONIas COOOW OJHOPOIHYIO
CMECh Ppa3JIMYHBIX KOPMOBBIX CPEJCTB, NpPEIHA3HAYCHHAS JUISl CKapMJIUBaHUS
’KUBOTHBIM KOHKPETHOT'O BHJIa, BO3pAcTa ¥ MPOU3BOJICTBEHHOI'0 Ha3HAYCHHSI,

T') IPOIYKIIHsI, BhIpaObaThiBaeMasi B COOTBETCTBHH C 3a/JIaHHBIM PEIIETITOM U
npeaHa3HAYCHHAs ISl CKapMIIMBAHUS KUBOTHBIM B YHCTOM BHJIE WM B CMECH C
JIPYTUMHU KOPMOBBIMH CPEICTBAMH.

Komoukopmosasi npoaykuus (feed products) sro:

a) MPOJIYKT TIOJHOCTHIO WJIM YAaCTUYHO TIOJYYCHHBIH B  TIpoIlecce
nepepadboTKu OMOMACCHI,

0) MpupOHBIE BENIECTBA WM UX CMECH, BBOJMMbBIE B COCTaB KOMOMKOPMOB,
0eKoBO(aMUI0)-BUTAMUHHO-MUHEPAIbHBIX ~ KOHIICHTPATOB B HEOOJBIIUX
KOJMYECTBaX C IIEJIbI0 YIYYIIEHUS UX TOTPEOUTENCKIUX CBOWCTB W/WIU
COXpaHEHHMs KauecTBa;

B) KOMOUKOpPMOBasi TPOIYKIMS, TPEICTABIAIOMAs CO00W OJHOPOIHYIO
CMECh Pa3IMYHBIX KOPMOBBIX CPEJACTB, MpeAHA3HAUCHHAS [JIsi CKapMJIMBAHHMSI
KUBOTHBIM KOHKPETHOTO BHJIa, BO3pacTa U MPOU3BOJCTBEHHOTO Ha3HAUCHUS;

I') MPOAYKIHsI, BbIpabaThiBaeMasi B COOTBETCTBUHU C 3aJlaHHBIM PEIENTOM U
MpeIHa3HAYCHHAs TSl CKapMJIMBAHUS JKUBOTHBIM B YHCTOM BHJIE WJIH B CMECH C
JIPYTUMHU KOPMOBBIMHU CPEICTBAMHU.

Kpuobank (cryobank) sro:

1) KOMIUIEKC ~ O0OpyJOBaHUs  JJi1  OOeClmedYeHus  KPHOKOHCEpPBAIIHH,
JUIMTEIbHOTO XPAHEHUSI U pean3aliud OUOJOTMYECKHX OOBEKTOB, a TaKXkKe st
KpUOOMOJIOTHYECKUX UCCIIEIOBATEIIbCKUX PadoT;

€) HU3KOTeMIIEpaTypHOE XPAHEHHE JKUBBIX OHOJIOTUYECKHX OOBEKTOB C
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BO3MOXKHOCTHIO ~ BOCCTAHOBJICHMSI HUX  OHMOJIOTMYECKUX  (PYHKUHMH  mocie
pa3MopaKUBaHUS;

%) 0aza JaHHBIX HYKJIEOTHUAHBIX MOCIEIOBATEILHOCTE T'€HOMOB
BUPYCOB, MUKPOOPTaHU3MOB, PACTCHH, >)KUBOTHBIX, MITHUII, TUAPOOUOHTOB;

3) XpaHWIUIA,  OOECIeUMBaIOIIUe  KPUOKOHCEPBALMIO,  JUIUTEILHOE
XpaHEHUE W peaau3aliio BUPYCOB, MHUKPOOPTraHW3MOB, PACTEHUM, >KUBOTHBIX,
NTUL, TUAPOOUOHTOB, a TaKkKe HEOOXOAUMBIX ISl KPUOOMOJIOTHYECKUX
HCCeIOBAaTEeILCKUX padoT.

KpuoxoncepBanms (Cryopreservation) sro:

a) KOMIUIEKC ~ o0opyAoBaHUs  Juisi  oOeclieyeHUs:  KPUOKOHCEpBALIMH,
JUTMTEIILHOTO XPaHCHUS M peaju3alui OUOJIOTHYECKUX OOBEKTOB, a TaKKe IS
KPUOOHMOIOTHYCCKUX MCCIICIOBATEIILCKUX palboT;

0) HU3KOTEMIICPaTYPHOE XPaHCHUE KHUBBIX OWOJOTMYECKUX OOBEKTOB C
BO3MOXXHOCTBEO ~ BOCCTAHOBJICHHS WX  OWOJIOTHYECKMX  (QYHKIUHA  IOCHe
pa3sMopakKMBaHUS;

B) 0a3a JaHHBIX HYKJICOTHIHBIX TOCJICAOBATECIILHOCTEH T'€HOMOB BHUPYCOB,
MHUKPOOPTaHH3MOB, PACTCHHIA, )KUBOTHBIX, IITUI, THIPOOUOHTOB;

I') XpaHWINIa,  O00eCIeYynBalIMe  KPUOKOHCEPBAIUIO,  JUTUTEIBHOE
XpaHCHHE W pPEalM3allii0 BHPYCOB, MHKPOOPTraHHW3MOB, PAaCTCHUMH, »XUBOTHBIX,
OTUI, THUAPOOMOHTOB, a TaKXe HEOOXOMUMBIX JUII KPUOOHMOJIOTHYCCKUX
HCCIIeIOBATEILCKUX padoT.

JlekapcTBeHHOE cpeacTBO 115 kuBOoTHBIX (Medicine for animals) sro:

a) MPOAYKT TIOJHOCTHIO WM YacTUYHO TIOJYYCHHBIH B  IpoIecce
nepepadboTKu OMOMACCHI,

0) BEIIECTBO MJIM CMECh BEIIECTB MPHPOJIHOTO, PACTUTEIBHOTO, KHBOTHOTO
WIH CUHTCTHYECKOTO IPOHMCXOXKICHHS, obOnamaromee(-as) (hapMaKoIOTHICCKUM
JICICTBUEM;

B) 00111ast Macca >KMUBOW MaTEpHH B 3aJJaHHOM O0bEME;

) BEIIECTBO WJIH CMECh BEIIECTB CHHTETUYECKOTO WJIH TPHPOIHOTO
MIPOUCXOXKJICHUSI B BUJIC JICKAPCTBEHHOW (POPMBI (TaOJICTKH, KarCyJIbl, PacTBOPHI,
Masd H T.II.), NPUMEHSIEMbIC IS NPO(PWIAKTAKH, ITUATHOCTHKUA U JICUCHUS
3a00J€BaHUI.

Jlecnas ouorexnosorusi (wood biotechnology) sro:

a) pazaen OMOTEXHOJIOTHH, 3aHUMAIOIIMICA pa3pabOTKOM Teopuu U
MPAKTUKUA CO3/IaHUS MUIIEBBIX MPOJYKTOB OOIIETo, Je4eOHO-MPOPUIAKTHIECKOTO
U CIICIIMAIbHOTO HA3HAUYCHUS;
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0) paznen OMOTEXHOJOTMHU, 3aHUMAIOIIMICS COXpPaHEHUEM U YCKOPEHHBIM
BOCIIPOM3BO/ICTBOM JIECHBIX OMOPECYPCOB;

B) paziel  OMOTEXHOJIOTMM,  3aHMMAIOIIMIICS  BONPOCAMH  TEOPUH,
METOJIOJIOTUU W TPAKTUKA MPUMEHEHHUs €€ JOCTI)KCHHH B PacTCHHEBOJACTBE U
’KUBOTHOBO/JICTBE;

') MOJICKYJISIpHAsI CENEKIHMsI U OMOTEXHOJOTHS PAa3MHOXKECHUS PACTEHUH U
KUBOTHBIX, OHMOTEXHOJIOTHSI IIOYB, IPOU3BOJCTBO OHMOYAOOpEHUH, KOPMOBOTO
Oenka, OMOJIOTMYECKUX CPEICTB 3aIlIUTHl pACTeHUll, NepepadoTKa OTXO/O0B
CEJIbCKOXO03SIMICTBEHHOTO TIPOM3BO/ICTBA M JIECHOW MPOMBIIIJICHHOCTH.

Mouaekyasipuasi omorexnoaorus (molecular biotechnology) sro:

a) MPUMEHEHUE COBPEMEHHOW OWMOTEXHOJOTHHM [UII  TIPOMBIIIICHHOTO
IIPOU3BOJICTBA XUMHUUYCCKHUX BEIICCTB U OMOIHEPTUU, UCIIOJB3Ys JKUBBIC KIICTKH M
X (epMEHTHI, TIPUBOJAIICE K OE3YCIOBHO YHCTBIM IPOIECCaM ¢ MUHUMAJIbHBIM
o0Opa3oBaHWEM OTXOOB M MCIOJIb30BAHHEM SHECPIHUH;

0) HarpaBJIcHUE OMOTEXHOJOTHH, 3aHMUMAIOIIeecs pa3pad0TKON U CO3aHUEM
CIIOXHBIX OHMOMOJICKYJI C HCIIOJIb30BAHUEM METOJOB TCHHOW WHYKEHEPUHU IS
TIOCJICIYIONIETO HCIIONB30BAHMS B TEPANEBTUYCCKUX WU TPOPUITAKTHICCKIX
TeIIsX;

B) pa3aesl OMOTEXHOJOTHUH, B OCHOBE KOTOPOTO JICKHT TEPEHOC EIMHHMII
HACIJIEJICTBEHHOCTH (T€HOB) M3 OJHOTO OpPraHM3Ma B JPYTOH, OCYIIECTBIISIEMBIH
METOJaMH TCHHON WHXXCHEPUH, C LEJIbI0 CO3JaHHMs HOBOTO MPOIYKTa WIIH
TIOJTYYESHHSI YK€ H3BECTHOTO MPOYKTa B MPOMBIIIUICHHBIX MacIITadax;

') MOJICKYJISIpDHAsI CEJICKIMSI U OMOTEXHOJIOTHSI PAa3MHOXKCHUS PACTCHUN |
KUBOTHBIX, OMOTEXHOJOTHS TIOYB, IPOM3BOJICTBO OHOYJAOOpPEHUN, KOPMOBOTO
Oenka, OHWOJIOTMYECKUX CPEJACTB 3alllUThl pAacTeHUH, TmepepaboTka OTXO0JIOB
CEJIbCKOXO3IMCTBEHHOTO TIPOU3BO/ICTBA U JIECHOUN MPOMBIIIIJIEHHOCTH.

Moaexyasipuas nuarnoctuka (molecular diagnostic) sro:

a) BBISIBIICHUE MOJICKYJISIPHO-OMOJIOTUYECKUMH  METOJaMH  MaTOT€HHOTO
opraHu3Ma, Crenu@uueckoro BemeCTBA WM W3MEHEHHOW HYKJICOTHTHOU
MOCJICTIOBATEIFHOCTH, OTBETCTBEHHOTO 32 TO WJIM WHOE 3a00JICBaHHUE.

0) mpuMeHEeHNEe COBPEMEHHOW OWOTEXHOJOTUM [JIi  TPOMBIIUIEHHOTO
MPOU3BOJICTBA XUMHUYECKUX BEIIECTB U OMOIHEPTUH, UCTIONB3YS JKUBBIC KICTKH H
X (hepMEeHTHI, TPUBOIAIIEE K 0€3YCIOBHO YHCTHIM TMPOIECCaM ¢ MUHUMAIbHBIM
o0Opa3oBaHWEM OTXOJIOB M HCTIOJIb30BAHUEM DHEPTHUH;

B) HaImpaBJjeHUE OMOTEXHOJIOTUH, 3aHUMAIOIIeecs pa3paboTKON U CO3IaHUEM
CIOHBIX OHMOMOJIEKYJ C HCIIOJIb30BAHUEM METOJ0B TCHHOW WHXEHEPUU IS
MOCJICTYIOIIETO HCIIOJIb30BAaHUSI B TEPANEBTHUECKUX WU MPO(PIITAKTHISCKUX
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LENsIX;
') MOJIEKYJISIpHAsE CENEKLUMsI U OMOTEXHOJIOTUSl Pa3MHOXKEHMSI pAacCTEHUU U
KUBOTHBIX, OMOTEXHOJIOTHS T[OYB, MPOU3BOACTBO OMOYI0OpEHUH, KOPMOBOTO
Oesika, OMOJIOTMYECKHX CpPEJICTB 3alllUThl pAcTEeHUM, MepepaboTka OTXO/A0B
CENbCKOXO03IMCTBEHHOTO MPOU3BOJICTBA U JIECHOU MPOMBIIIIEHHOCTH.

Mouaekyasipaas cejexmusi (molecular breeding) sro:

a) MOJICKYJISIpHAsT CEJCKIMs W OMOTEXHOJOIMsS Pa3MHOKEHHS pPACTEHUH H
’KMBOTHBIX, OHMOTEXHOJIOTHMs II0YB, IPOM3BOACTBO OHOYIOOpPEHHMIA, KOPMOBOI'O
Oenka, OMOJIOTMYECKHX CPEICTB 3allWThl pACTEHHH, IepepaboTKa OTXO0B
CEIbCKOXO03SICTBEHHOTO MTPOM3BOJICTBA M JICCHOM MPOMBIIIUIEHHOCTH,

0) OMOTEXHOIOTHsI, OCHOBaHHAas Ha COBPEMEHHBIX METOJaX aHalu3a
I€HOMOB, II03BOJISIONINX BBISBIATE M IPOBOANWTH CKPHHUHI IMOJUMOP(H3MOB,
CBS3aHHBIX C YPOBHEM pa3BUTUS DKOHOMHYECKM 3HAYMMBIX CEIEKIIHOHHBIX
IPU3HAKOB CEJIbCKOXO3SMCTBEHHBIX PACTEHUH M KMBOTHBIX, IPOMBIIIIEHHBIX
MHKPOOPTraHHU3MOB U THAPOOHOHTOB;

B) COBOKYITHOCTh METOJOB M TEXHOJOTMU CO3JaHUS OHOJOIMYECKUX
00BEKTOB (OHOMOIIEKYII, KIIETOK, TKaHEH, OPraHU3MOB) C OIPEIeICHHEIMH HOBBIMH
CBOMCTBAMM ITyTE€M LIEJEHANPABICHHOIO BO3ACHCTBHS Ha COOTBETCTBYIOIIHE
(GOpMBI OTHX OHOJOIHUECKUX OOBEKTOB TIE€HETHYECKHMMH M OMOXHMMHUYECKHMU
METOIaMU;

r) mojay4deHre iN VIitr0 HEmOIOBBIM IIyTEM OPraHU3MOB, TIE€HETHYECKH
UICHTHYHBIX HCXOIHOMY.

HayuHno-ucciaenoBareibckas aeareabnoctb; HUJ[ (scientific research)
3TO:

a) aHaJM3 OWOJOTHYECKOW HH(OpPMAIMK C MPUMEHEHHEM HWHTECHCHBHBIX
BBIYMCIUTEIBHBIX METO/MOB, HAICICHHBIH HAa TMOHHUMAaHHE OHOJOTHMYCCKUX
HPOLIECCOB;

0) AeATENbHOCTD, HANpaBJICHHAs HA MOJY4YCHHEe W TPUMCHEHHE HOBBIX
3HAHHUH, B TOM 4Kcie (GyHIaMEeHTaIbHbIC HAYYHbIC MCCIICAOBAHUS M MPHUKIIATHBIC
HAYYHbIC HCCIICIOBAHNS;

B) IPUMCHEHHUE COBPEMEHHOW OHMOTEXHOJOTMH IS  MPOMBIIUICHHOTO
NPOM3BOJICTBA XUMHUYECKHX BEIIECTB M OHMOIHEPTMH C HMCIOJb30BAHHEM >KHBBIX
KJICTOK ¥ HX (DepMEHTOB, MPUBOAsAIIEe K OE3yCIOBHO YHCTBIM MPOIECCaM C
MUHHMMAaJIbHBIM 00pa30BaHUEM OTXO0B U HCIIOJIB30BAHUEM dHEPIHU;

I) ACSITEIBHOCTh HAYYHOTO XapakTepa, CBA3aHHAs C HAYYHBIM ITOMCKOM,
NPOBEICHUEM HUCCIIEOBAHUM, SKCIIEPUMEHTAMH B IIEIIAX PACITUPEHUS HMEIOIIHXCS
U TOJNydeHHWs] HOBBIX 3HAHHUH, MPOBEPKM HAYYHBIX THUIOTE3, YCTAHOBJICHUS
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3aKOHOMEPHOCTEW, TPOSBIAIOMIUXCS B TMPUPOAEC U B OOIIECTBE, HAYUYHBIX
000011IeHHIi, HAYYHOT'O0 0OOCHOBAHUS MTPOEKTOB.

OoopynoBanue anaautuueckoe (analytical equipment) sto:

a) anmapaThl, HUCIOJIb3yeMble B IPOLIECCE HAYYHO-UCCIEN0BATEIbCKON
TeSITebHOCTH;

0)cucreMbl, MNpuOOpPHl W MaTepuaidbl Uil [POBEACHHUS  aHAJIU30B,
WCCJICIOBAHHI U CO3/IaHUS HOBBIX BEIIECTB U COCTMHEHU;

B) MIepeUeHb MPUOOPOB M APYTUX TEXHHUECKHUX CPENICTB, KOTOPHIE TOMOTAIOT
MPOBOJIUTH aHAJIM3EI M UCCIIEIOBAHUS B JIA0OPATOPHSIX;

T) anmaparsl, UCTIONIb3yEeMbIe B nporecce IIPOU3BOJICTBA
OMOTEXHOJIIOTUYECKOW MPOIYKIIUU, MPU 3TOM BO3MOXKHO WX NPUMEHEHHE IS
TIOJTYYSHUSI HHOU TPOTYKIINH.

Oo0opynoBanue TexHoJoruueckoe (processing equipment) sro:

a) anmapaThl, HCIOJb3yeMbIE B MPOIECCE HAYYHO-HUCCIICIOBATEIBCKOM
IESITENIbHOCTH;

0) cucteMbl, TPUOOPHI W MaTepHabl IS TMPOBEACHUS AaHAIN30B,
MCCIIEIOBAHNI M CO3/IaHMsI HOBBIX BEHIECTB U COCTUHEHUIA;

B) IIEPEUYCHb PUOOPOB M JAPYTHX TEXHUIECKUX CPEJCTB, KOTOPHIC TOMOTAIOT
MPOBOJIUTH aHAJIM3BI M UCCIICIOBAHMUS B 1a00OpaTOPHSIX;

T') anmaparsl, UCIIOJIb3yEMbIE B nporecce IPOU3BOJICTBA
OMOTEXHOJOTHYECKOM MPOAYKIMH, MPH 3TOM BO3MOKHO HX NPHMEHCHHE IS
MOJTyYCHHST HHOM MTPOTYKIIHH.

OOopynoBaHMe TeXHOJIOTHYECKOe crenuajausupoBannoe (Specialized
processing equipment) sto:

a) anmapathl, WCHOJB3yeMbIe B MPOILECCe HAYYHO-UCCIEIOBATEIHCKOM
JCSATCILHOCTH;

0) ammapathl, HWCIOJB3yeMBbIE B  TIPOIECCe  IMPOU3BOJCTBA  TOJIBKO
OMOTEXHOJIOTUYECKOM PO TYKITUH;

B) IIEpEeUYCHb MPUOOPOB M IPYTUX TEXHHUUECKUX CPEICTB, KOTOPHIC TIOMOTAIOT
MIPOBOJIUTH AHAJIM3BI M HCCIICIOBAHUS B JIA00OPATOPHSIX;

T') anmaparel, UCTIOJIb3yEeMbIe B nporecce IIPOU3BOJICTBA
OMOTEXHOJIOTUYECKOW TMPOIYKIIUU, MPU 3TOM BO3MOXHO WX NPUMCHCHHE IS
MOJTyYSHUST MTHOW TIPOYKIIHH.

Iumeas ouorexnoaorusi (food biotechnology) sro:

a)pazaen  OUMOTEXHOJOTMH,  3aHUMAIOUIUWCS  BONPOCAMH  TEOPHH,
METOJIOJIOTUU M TPAKTUKA MPHUMEHEHUs €€ JOCTIIKCHUH B PAaCTCHUCBOJCTBE H
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’KHUBOTHOBO/ICTBE;

0) IUCUUIUIMHA, UW3YyYalollass BO3MOXXHOCTH  HCIOJIb30BAHUSI  KUBBIX
OpPraHU3MOB, MX CHCTEM WM MPOIYKTOB HMX JKU3HEACSITCIBHOCTH ISl PEIICHUS
TEXHOJOTHYECKUX 3aJIad, a TaKKe BO3MOXXHOCTH CO3/IaHUS JKUBBIX OPTraHU3MOB C
HEO0OXOIMMBIMH CBOMCTBAMH METOJIOM I'€HHON MH)XCHEPHUH;

B) pa3zen OHMOTEXHOJOTHH, 3aHUMAIOIIUKUCS pa3pabOTKOW TeopuH U
MIPAKTUKH CO3/IaHUS MMHIIEBBIX MPOIYKTOB OOIIETO, JICYCOHO-MPOPUITAKTHICCKOTO
U CIEIHAJIBLHOTO Ha3HAYECHUS;

I') MPUMCHECHUE COBPEMEHHON OHMOTEXHOJOTHH [IJII  TPOMBIIICHHOTO
NPOU3BOJICTBA XUMHUUYECKUX BEIICCTB U OMOIHEPTUU, UCIIOB3Ys JKUBBIC KICTKH U
X (EepMEHTHI, IPUBOJIAIIEE K OE3YCIOBHO YHCTHIM IPOIIECCaM ¢ MUHUMAIbHBIM
oOpa3oBaHHWEM OTXOOB M MCIOJIb30BaHUEM dHEPTHUH.

IIpuponooxpannas 6uorexnosorus (environmental biotechnology) sro:

a) pa3mea  OWMOTEXHOJIOTMH,  3aHMMAOIIMICS  BONPOCAMH  TCOPHH,
METOJIOJIOTHH ¥ TPAKTUKHA MPUMEHEHHUS €€ JOCTHKEHHH B PAaCTCHHUEBOJCTBE U
YKUBOTHOBOJICTBE;

0) MpUMEHEHUE COBPEMCHHOW OHMOTEXHOJOTHH JUII  IIPOMBIILICHHOTO
IIPOM3BOJICTBA XUMHUYECKHUX BEIIECTB U OMO3HEPTUU, UCIIOJb3Ys JKUBBIC KICTKU U
X (epMEHTHI, IPUBOJIAIICE K 0E3YCIOBHO YHCTHIM IMPOIIECCaM ¢ MUHUMAaJbHBIM
o0Opa3oBaHWEM OTXOOB M MCIOJIb30BAHHEM SHEPIHUH;

B) pa3fiel OHMOTEXHOJIOTMH, 3aHMMAOIIMICS PEIICHUEM SKOJOTHYCCKUX
po0JieM OMOTEXHOJIOTMYSCKIUMHU METOAaMU;

') pa3jiell OMOTEXHOJIOTHH, 3aHUMAIONIUHCSA COXPAHCHHEM M YCKOPCHHBIM
BOCIIPOU3BOJICTBOM JICCHBIX OMOPECYPCOB.

IIporpammuoe odecneuenue (Software) sro:

a) mporpamMma M MHOKECTBO MPOTPaMM, UCIOJIb3YEeMbIX IS YIpaBICHUS
KOMITBIOTEPOM;

0)Bce WIM 4YacTh MPOTpamMM, IMPOIEIYp, MPaBUI M COOTBETCTBYIOIIEH
JOKYMEHTAIIMHA CUCTEMBbl 00pabOoTKH MHPOPMAIIHH;

B) COBOKYITHOCTh ~ IMPOTPaMM  CHCTeMBl 00paboTkn wuHbOpMaAMK U
MPOTPAMMHBIX JOKYMEHTOB, HEOOXOAMMBIX ISl OKCIUTYaTaIlliu ATHX MPOTPaMM;

I') KOMITBIOTEPHBIC MIPOTPAMMBI, MPOIEYPHI u, BO3MOXHO,
COOTBETCTBYIOIIAS JTOKYMEHTAITUS u JTaHHBIC, OTHOCSITITUECS K
(GYHKITMOHUPOBAHUIO KOMIBIOTEPHON CUCTEMBI.

I[MpombimienHasi OuoTrexHosorusi u 3ejenas xumusi  (industrial
biotechnology and «greeny chemistry) sto:
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a) MPUMEHEHUE COBPEMEHHOW OWMOTEXHOJOTHHM [JII  TIPOMBIIIICHHOTO
MIPOU3BOJICTBA XUMHYCCKHUX BEIIECTB M OMOIHEPTUH, WUCITONIB3YSI )KUBBIC KICTKH U
X (DepMEHTHI, TPUBOIAIIEE K 0€3YCIOBHO YHCTHIM IMPOIEccCaM ¢ MUHUMATbHBIM
oOpa3oBaHWEM OTXOIOB M MCIIOJIb30BAHUEM DHEPTHUH;

0) Couetanne MeTOA0B UM OOBEKTOB HAHOTCXHOJOTHHM, OMOTEXHOJOTHH H
OMOMEIUIIMHBI I PEIICHUS] WHTETPATbHBIX HAYYHO-TEXHUYCCKUX 3a7ad JTaHHBIX
HaIpaBJIeHUl C Yy4YeTOM TMPUHUMUIIOB OHOJIOrMYEeCKOM Oe30MacHOCTH pasnen
OMOTEXHOJIOTUH, 3aHUMAIOIIUICS BOTPOCAMU TEOPUHU, METOJIOJIOTHH M MPAKTUKH
NPUMCHCHHS €€ JIOCTHKCHUI B paCTCHUEBOJICTBE U YKUBOTHOBO/ICTBE;

B) HalpaBjcHUE OMOTEXHOJOTHH, 3aHUMAIOIIEECs Pa3padOTKON U CO3JJaHUEM
CIIOXHBIX OHMOMOJICKYJI C HCITOJIb30BAaHUEM METOJOB TCHHOW WHXEHEPUHU IS
MOCJICYFOIIETO WCIOJb30BaHUS B TEPANEBTUUYSCKUX WM TPO(HUIAKTHUICCKUX
TEIISX;

I') COBOKYITHBI HA0Op AKOHOMHYECKUX OINepanuii B 0OMIEeCTBE, KOTOPBIH
UCIIOJIb3YET CKPBITHIA TMOTEHIIMAJ, 3aJI0KCHHBIH B OMOJOTHYCCKUX MPOIYKTaX H
npoleccax, Il U3BJICUYECHUS HOBOTO POCTAa M COIMAIIBHBIX ITOCOOMIA JIJIS TPaXKaaH
HaIuin

depmeHnThI (ENZYMES) 3TO:

a) CIIO)KHBIE MOJIEKYJIbI Oelka, prOOCOM WM HMX KOMIUIEKCHI, YCKOPSIOIINE
XUMUYECKUE PEAKIINH B )KUBBIX CHCTEMAX;

0) opraHu3M WM  HECKOJIBKO  OpraHuU3MOB, JIFO0O€  HEKJIETOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOYHOE 00pa30BaHUE, CIIOCOOHBIE K BOCIIPOMU3BOJICTBY
WIM TIepefade HaclIeACTBEHHOrO TEHETHYEeCKOro MaTephalia, OTJIUYHBIE OT
TPUPOJTHBIX OPTaHU3MOB, TIOTYYECHHBIE C IPUMEHEHHUEM METOI0B TeHHOW MHKCHEPHH
U COjeprKalllie TeHHO-WH)KEHEPHBIA MaTepHajl, B TOM YHUCIE T€HBI, UX (parMeHTHI
WIN KOMOHMHAIINH T'€HOB;

B) OMOJIOTMUECKUE  KaTaIM3aToOpbl  OCNKOBOW  MPUPOMABI,  OOIagaromiye
CIOCOOHOCTBIO aKTUBU3UPOBATH PA3IMYHBIE XUMUYECKHE PEaKIINH;

T') BBICOKOMOJIEKYJISIPHBIE OpPraHWYeCKHE BEIECTBa, COCTOSIIME W3 ajbda-
AMHHOKHUCIIOT, COSAMHEHHBIX B IIEMTOYKY METITHIHOMN CBS3BIO.

2 buo3Hepreruka

Buosoxopona (biohydrogen) sro:
a) BOJIOPO/I, IOJYYCHHBIN U3 OMOMACCHI;

0) raz, moJy4yaeMblii METaHOBBIM OpOKEHHEM OMOMacChl (CMeCh CHyy €O )i
B) BEIIECTBO, MOJTYYEHHOE HEMOCPEACTBEHHO WM 4Yepe3 IMPOMEKYTOUHBIC

STaIThl M3 OMOMACCHI;
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') BOJIOPO/I, MPOU3BEICHHBIN U3 OMOMACChl W/WIM U3 pasiaraeMon (paxuuu
OTXOJIOB, TIPETHA3HAYCHHBIN TS UCTIOH30BAHUS B KA4eCTBE OMOTOTUINBA.

Buoras3 (biogas) sto:

a) BOJI0PO/1, IOIYYEHHBIHN U3 OOMacChl;

0) ras, moJy4aeMblii METaHOBBIM OpOKEHHEM OMOMAaCCHI (CMeCh CHyy CO2 );

B) BEILIECTBO, IOJIYYCHHOE HEMOCPEICTBEHHO WM 4Yepe3 IPOMEKYTOUHbIE
3TaIlbl U3 OMOMACCHI,

') BOJIOPOJI, MPOU3BEICHHBIN M3 OMOMACChl W/WIM U3 pasjiaraeMon (paxuuu
OTXO/JIOB, MPETHA3HAUCHHBIN JJIsl UCTIOJIH30BAHMSI B KQU€CTBE OMOTOILIINBA.

Buoausensn (biodiesel) sro:

a) TOILTUBO, TIOJTYYCHHOE HETIOCPEICTBCHHO WJTH Yepe3 MPOMEKYTOUHBIC STAITbI
13 OMOMACCHI;

0) TOIIMBO W3 PACTUTEIBLHOIO WM KMBOTHOTO CHIPbS, W3 TPOIYKTOB
KHU3HEICATCIILHOCTH OPraHM3MOB MM OPTaHWYECKHUX IMPOMBIIIJICHHBIX OTXOIOB;

B) OMOTOITMBO HAa OCHOBE PACTUTEIIbHBIX WJIM JKUBOTHBIX YKUPOB (Maceln), a
TaK)Ke MPOJYKTOB UX ITEPUDUKAIHM;

T) )KHJIKOE MOTOpPHOE OHWOTOIUIMBO, TIpEJICTaBIsiIONIee W3 cebs cMmech
MOHOQIKHIIBHBIX A(UPOB KUPHBIX KUCIIOT, OMOIN3ENb MMOMYYaroT U3 TPUIIIUIICPUIOB
(pesxe CBOOOJHBIX KUPHBIX KHUCIIOT) peakiuen rnepearepudukanu (dTepruduKarmm)
OJTHOATOMHBIMH CIHPTaMHU (METAHOJI, STAHOJ W Jp.), HICTOYHUKOM TPHUIIIUICPUIOB
MOT'YT CITy’)KUTh Pa3JINYHBIC PACTUTEIILHBIC MACIIa WM KUBOTHBIC YKHPHI.

Buorommuso (biofuels):

a) TOIUIUBO, MOJYYEHHOE HEMOCPEACTBEHHO WA YePE3 MTPOMEKYTOUHBIE HTAIIbI
13 OMOMAacChI;

0) TOIJTMBO W3 PACTUTEIBHOIO WM JKMBOTHOTO CBHIPbS, W3 TIPOYKTOB
AKU3HEACSITEIIbHOCTH OPraHU3MOB WJIM OPraHMYECKUX MPOMBIIUICHHBIX OTXO/I0B;

B) OMOTOIJTMBO HA OCHOBE PACTUTENLHBIX WM >KUBOTHBIX XUPOB (Macen), a
TaKKe MPOAYKTOB UX dTepUDUKAIINY;

T) )KUJKOE MOTOPHOE OHMOTOIUIMBO, TPEACTaBisIomee U3 cedsd CMech
MOHOQITKHIIBHBIX (PHPOB YKUPHBIX KUCIOT, OMOU3ENb MOIYYalOT U3 TPUTIUIICPUIOB
(pexxe CBOOOTHBIX JKUPHBIX KHUCIIOT) peakmuen nepesrepuduranym (drepuduxanmn)
OJIHOATOMHBIMHM CIHUPTaMU (METAHOJI, ITAHOI U JIP.), ICTOYHUKOM TPUTIMLEPHUIOB
MOTYT CITy’KUTh Pa3IMYHbIC PACTUTEIHHBIC MacTIa UM KUBOTHBIC YKHPHI.

Bbuoronuso nepsoro nokoaenusn (first generation biofuels) sro:
a) OMOTOIUTHBO, MOTYYCHHOE U3 HEMMIIIEBBIX CEILCKOXO3SIMCTBEHHBIX KYJIBTYD
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(pamc, pBDKMK TOCEBHOM), pAaCTUTENBHBIX JIMTHUH- WIA UEJUTI0JI030COAEPKAIINX
OTXO0JI0B (OIUJIKH, COJTIOMA, MUIIIEBHIE OTXO/IbI);

0) TOTUIMBO W3 PACTUTENBFHOTO WM JKUBOTHOTO CBHIPBSi, W3 TPOIYKTOB
KU3HEACATEIbHOCTH OPTaHU3MOB WITH OPTaHUYECKUX TPOMBINIICHHBIX OTXOOB;

B) OMOTOILTUBO, MOJYYEHHOE W3 MUIIEBBIX CENBCKOXO3IUCTBEHHBIX KYJIBTYD
C BBICOKHM COJIEp’)KaHHEM JKUPOB, KpaxMmaia, caxapoB (KyKypy3a, caXapHbIU
TPOCTHUK, MIIIEHUI[A, IOJACOTHEUYHUK);

T) TOIUIMBO, TOJY4YEHHOE pa3HBIMH METOJaMH MHUPONIM3a OMOMAcChl, WU
JApyrue TOIUIMBA, OTJIMYHBIE OT OuoMeTaHona, OuodTaHONa, OWOJIU3EIs.
[Tpou3BoAsTCS W3 HE THIIEBOTO CHIPhsi (OTpaOOTaHHBIE JKUPBI M PACTHTEIBHBIC
MacJia, OnoMacca JIepeBbeB M PACTCHUN ).

Buotominso BToporo nokosenusi (second generation biofuels) sto:

a) OMOTOILIMBO, MOJIyYEHHOE M3 HEMMIIEBBIX CEITbCKOXO03SIMCTBEHHBIX KYJIBTYD
(paric, pBDKHK ITOCEBHOM), PaCTHTENBHBIX JIMTHHH- WM IIEJUTFOJI030COICPIKAIIIX
OTXOI0B (OITHJIKH, COJIOMA, ITUIIIEBBIC OTXO/IbI);

0) TOIIMBO W3 PACTUTEILHOIO WM KMBOTHOTO CHIPbS, W3 TPOIYKTOB
KU3HEIESATEIIbHOCTH OPTaHU3MOB WITH OPTaHUYECKUX TIPOMBINIICHHBIX OTXOIOB;

B) )KHJKO€ MOTOPHOE OHOTOIUIMBO, TMPEJACTABISIONIeE W3 Ce0s  CMech
MOHOQIKHIIBHBIX A(UPOB KUPHBIX KHUCIIOT, OMOAN3ENb MOTyJatoT U3 TPUTIIHIIEPUIOB
(pesxe CBOOOJHBIX KUPHBIX KHUCIIOT) peakiyei nepearepudukanmnu (3TepuduKaiiim)
OJTHOATOMHBIMH CIHPTaMU (METAHOJ, 3TAHOJ W Jp.), HICTOYHHKOM TPHUIJIUIICPUIOB
MOTYT CITy’)KUTh Pa3JINYHBIC PACTUTEIILHBIC MACIIa W KHBOTHBIC YKHPHI;

T) TOIUIMBO, TOJYYEHHOE pa3HBIMH METOJAMU IHPOJIM3a OWOMACCHI, WIIH
JApyTue TOIUIMBA, OTJIMYHBIE OT OHMOMETaHojia, OWO3TaHONA, OWOAM3EIIS.
[Tpou3BOASTCS W3 HE THINEBOTO CHIPhsI (OTpaOOTaHHBIE JKUPHI M PACTHTEIHEHBIC
Maciia, OmoMacca JIepeBbeB U PaCTCHUH ).

BbuotonuBo Tperhero mokosaenusn (third generation biofuels) sto:

a) OMOTOIIITUBO, MOJTyYEHHOE u3 O6romMacchl MUKPOBOJIOPOCIIEH,
HaKaIlJIMBAIOIIUX B ce0e JIUMUbI, HO TPEOYIOMIMX pa3pyIICHUsT KIETOK BOJAOPOCIEH,
3aTeM OKCTPAKIMH JIAMUAOB M WX TpaHchopManmu B OHOIM3EIHHOE TOILIMBO
(Harpumep, myTeM (PepMEHTATUBHON PEAKINU MepedTeprupUKALIIN);

0) TOTTMBO,  TOJMyYE€HHOE W3  BOJOPOCIEH, TMEPCIEKTUBHOCTH  ATOTO
HAMpaBJICHUS Pa3BUTHs OMOTOTUIMBHOM OTpaciM CBs3aHa CO cHenu(UKoOW cocTaBa
BOJIOPOCIIEH;

B) OMOTOTUTUBO, TIOYYEHHOE M3 HEIHUIIEBBIX CEIbCKOXO3SHUCTBEHHBIX KYIbTYP
(paric, pBDKMK TIOCEBHOM), PACTUTENBHBIX JIMTHUH- WIW IIEIUTFOJI030COIEPIKAIIIX
OTXO0/I0B (OTIMJIKH, COJIOMA, IMUILIEBBIC OTXO/IbI);
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') TOIUTUBO, TIOJYYCHHOE pa3HbIMA METOJaMH THPOJIM3a OMOMACCHI, WIIH
Ipyrue TOIUIMBA, OTJIMYHbIE OT OuomeraHona, OWO3ITaHONA, OHOAM3EINS,
TIPOM3BOIATCS M3 HE MHUIIIEBOTO CHIPhs (OTpaOOTaHHBIE )KUPHI U PACTUTEIBHBIC Maca,
O6romacca JIepeBbEB U PACTCHUI).

Buoromnuso yerBepToro nokosienus (fourth generation biofuels) sro:

a) TOIUIMBO, TOJYYEHHOE W3  BOJOPOCHEH, TMEPCHeKTHBHOCTH  ATOTO
HAMpaBlICHUsT Pa3BUTUSI OMOTOILTMBHON OTpAciiv CBsi3aHa CO Crelu(UKOl cocTaBa
BOZOPOCIIEH;

0) OMOTOIITUBO, MOJyYeHHOE u3 Oromacchbl MHUKPOBO/IOPOCIIEH,
HAKaIITMBAIOUINX B ce0e JIMIMU/IBI, HO TPEOYIOMIUX Pa3pyIICHHUs KIETOK BOJAOPOCTICH,
3aTeM OJKCTPaKIMU JUIMHIOB M WX TpaHchopMalnud B OHOIU3EIBHOE TOILTUBO
(HampuMep, myTeM (pepMEHTATUBHOM PEeaKIUU epedTeprUPUKaIIN);

B) MUKPOOPTaHU3MBI, TIPOU3BO/IAIIIE TOITLUINBO;

r) OMOTOIUIMBO, TIOJYYEHHOE TPH TOMOIIM TE€HHOMOIU(PHUIIMPOBAHHBIX
MHKPOBOIOPOCTICH, CEKPEIMPYIONMX B CpEIy ajKaHbl (OCHOBHBIC KOMITOHEHTHI
MOTOPHOTO TOILTHBA), TIPH 3TOM HE TpeOyeTcs pa3pylIeHHUs KIETOK BOIOPOCIICH.

Bbuosranoa (bioethanol) sro:

a) OOBIYHBIA ATAHOJ, MOMy4YaeMblid B TIPOIIECCE MEPEepadOTKH PaCcTUTEITHHOTO
CBIPbSI JIJIsl UCTIOJIb30BaHUS B KaueCcTBE OMOTOIIINBA;

0) onHoaromublii cupT ¢ dopmynorn C2HSOH (smmnupudyeckas Qopmya
C2H60), pammonanbhas ¢opmyna: CH3-CH2-OH, a66peBmarypa EtOH, BTOpO#i
IPE/ICTABUTENIh TOMOJIOTUYECKOTO PsiJia OJHOATOMHBIX CIHPTOB, MPH CTaHIAPTHBIX
YCJIOBUSIX JIETyYasi, TOproyasi, 0eCIBETHAS PO3pavHast KHUIKOCTb;

B) ATAHOJI, MOJy4aeMblil B Iporiecce MepepaboTKH PacTUTEIBHOTO CHIPBS IS
WCTIOJIH30BAaHMUS B KQUeCTBE OMOTOTLINBA;

r) OMOTOIIMBO, TOJNyYEHHOE TIPU TOMOIIM TeHHOMOJIU(DUITMPOBAHHBIX
MHUKPOBOJIOPOCIIEH, CEKPELUUPYIOIIUX B Cpedy aJKaHbl (OCHOBHBIE KOMIIOHEHTBI
MOTOPHOTO TOILIMBA), IIPU STOM He TPeOyeTCst pa3pyIleHHs KJIETOK BOIOPOCTICH.

3 buoreorexHoJorus

Buonpenaparsl (6oprda ¢ MeTaHOM B yroJibHBIX I1axTax) (biopreparations)
3TO:

a) peraparbl, JEHCTBHE KOTOPBHIX HAMPABICHO HA  HCIOJIL30BAHHE
METAHOKHUCIIAIOMNX OaKTepHil /Il CHWKEHUS KOHIICHTPAIIMA METaHa B YTOJIbHBIX
TUIACTaX M BBIPA0OTAHHBIX MMPOCTPAHCTBAX;

0) npenapatbl Ha OCHOBE a0 UIbHBIX XEMOJUTOTPODHBIX

68



MUKPOOPIaHW3MOB, OKHCIISIOIIMX 3aKUCHOE JKENe30, BJIEMEHTHYI0 cepy Hu €€
BOCCTAHOBJIEHHBIE COEAMHEHUS, B TOM YHCIE MHOXECTBO CYJIb(UIHBIX MUHEPAJIOB,
JUI U3BJICYECHUST ONaropoJHBIX METAUIOB WJIM BBILIEIAUMBAHUS LIBETHBIX METAJIOB
U3 TOPHBIX TOPOJ, PYI, MPOIYKTOB UX oOOoraimieHus (KOHIEHTPATOB) U OTXOJOB
ropHONepepadaThIBaIOICH MPOMBIIUIEHHOCTH;

B) CPEACTBA, TMOJYYCHHBIE METOAOM OHOTEXHOJOTHH (OHMOJIOTrMUYECKOTo
MIPOUCXOKICHUS), MTPEeTHA3HAUYCHHBIC JIJIsl TUArHOCTUKHU, MPOQUIAKTUKU U JICYCHUS
MH(GEKIMOHHBIX  OOJIE3HEM JKMBOTHBIX M JIIOJIEH, a TakkKe TOBBIIICHUS
POy KTUBHOCTH KUBOTHBIX;

I) mpenaparbl Ha OCHOBE YIJIEBOJOPOJOKUCIISIIOIIMX U METaHOOpa3yroImux
MHUKPOOPTaHU3MOB HE(PTSIHOIo IU1acTa, aKTHBALMA TCOXUMHYECKOW NeATebHOCTH
KOTOPBIX MPOUCXOJUT IyTeM HarHeTaHUs OKHCIUTENEH (B BUIIE KUCIOpO/a BO3IyXa
WIM TIEPEeKUCH BOJIOpOJa) M cosed azoTa U (ocdopa B TUIACT IJIsl YBETHUUCHUS
BTOPUYHOM JOOBIYM HEDTH.

Buonpenaparsl (BoinenaunBanne metaion) (biopreparations) sto:

1) mperapaThl, JCHCTBHE  KOTOPBIX  HAMpPaBJICHO HAa  HCIIOJIB30BAHUE
METAaHOKHCJISIONIMX OaKTepUid ISl CHYYKEHHS KOHIICHTPAIMM METaHa B YTOJIBbHBIX
IUIaCTax U BhIPAOOTAHHBIX MPOCTPAHCTBAX;

¢) npernapaThl Ha OCHOBE a0 UIbHBIX XEMOJUTOTPODHBIX
MHKPOOPTaHU3MOB, OKHCJISIONIMX 3aKUCHOE JKENe30, JJIEMEHTHYH Cepy U ee
BOCCTAQHOBJICHHBIC COCITUHEHUSI, B TOM YHCJIC MHOXKECTBO CYJIb(HIHBIX MUHEPAJIOB,
ISl M3BJICUCHHUS OJIArOPOTHBIX METAIIOB MIJIM BBIIIETAYMBAHMS [[BETHBIX METAJIOB
U3 TOPHBIX TOPOJ, PYA, MPOAYKTOB MX oOoramieHus (KOHIIEHTPATOB) M OTXOJOB
ropHorepepadaThIBaIOIICH MPOMBIILICHHOCTH;

K)CPE/ICTBA, TMOJYYCHHBIC METOJOM OHWOTEXHOJOTUH  (OMOJOTHYECKOro
MPOUCXOXKICHHUS ), TPEHA3HAYCHHBIC IS JTUArHOCTHKH, MPOMUIAKTUKH U JICUCHHS
UHQEKIIMOHHBIX ~ OOJMe3HEeH JKUBOTHBIX UM JIFOJACH, a TaKKe IOBBIIICHHS
MPOYKTHBHOCTH YKUBOTHBIX;

3) mpemnapaThl Ha OCHOBE YTJICBOJOPOJOKHUCISIONIMX W METaHOOpa3yFOIIIX
MHKpPOOPTraHU3MOB HE(PTSHOTO IUIACcTa, AKTHBAIMS TC€OXHMHUYECKOU JESTeTbHOCTH
KOTOPBIX MPOUCXOINT MyTEeM HArHETAHUSI OKHMCIIUTENEH (B BUE KUCIOpOIa BO3IyXa
WIN TIEPEKUCH BOJOPOJAa) M coyieii a3ota m (ocopa B TUIacT il YBEITHUCHUS
BTOPUYHOM JOOBIYN HE(DTH.

Buonpenaparsl (o0cccepuBanue yrieii) (biopreparations) sro:

a) mpemaparbl, JICHCTBHE KOTOPHIX  HAMPaBIEHO HA  HCIIOIL30BAHUE
METAHOKHCIISIOIUX OaKTepHii Il CHIKEHUS KOHIICHTpPAIMH METaHa B YTOJbHBIX
IUIACTaX U BBIPAOOTAHHBIX MPOCTPAHCTBAX;
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0) npenaparbl Ha OCHOBE a0 UIBHBIX XEMOJIUTOTPO(HBIX
MUKPOOPIaHU3MOB, OKHCIISIOIIMX 3aKUCHOE JKENe30, 3JIEMEHTHYIO Ccepy Hu €€
BOCCTAHOBJICHHBIE COCMHEHUS, B TOM YHCJI€ MHOXKECTBO CYJb()UIHBIX MHUHEPAJIOB,
JUISL U3BJICYCHHUST OJIAarOpOHBIX METAJUIOB WIIM BBHIIIEIAYMBAHUS I[BETHBIX METAIJIOB
U3 TOPHBIX TOPOJ, PYI, MPOJYKTOB MX oOoraimieHusi (KOHIIEHTPATOB) U OTXOJIOB
ropHONepepadaThIBaIOICH MPOMBIILIEHHOCTH;

B) CPEACTBA, TMOJYYEHHBIE METOAOM OHOTEXHOJOTHH (OHMOJIOrMUYECKOTo
MPOUCXOXKICHNS ), TIPEIHA3HAUYCHHBIC IS TUATHOCTUKU, MPOPUIAKTUKN U JICUCHHUS
MH()EKIMOHHBIX ~ OONEe3HEeW JKUBOTHBIX W JIFOJEH, a TakKe IIOBBIIICHUS
POy KTUBHOCTH KUBOTHBIX;

) mpemapaTbl Ha OCHOBE THOHOBBIX OakTepwidi, CHOCOOHBIX YyAAATh
cepocoiepkKaliie COeIUMHEHUS U3 YIJICH.

Buonpenaparel (noBbilieHne HedTeoTaaun IuiactoB) (biopreparations)
3TO:

a) mpenaparbl Ha OCHOBE YTJICBOJOPOJIOKHCIISIONINX U METaHOOPa3yIOMINX
MHUKPOOPTaHU3MOB HE(PTSIHOTO IDIaCcTa, AKTHBAIMS TCOXUMHUYCCKOW JIEATCIIbHOCTH
KOTOPBIX TMPOUCXOJUT IyTeM HarHETaHUs OKHCIUTENEH (B BUIIE KUCIOpO/Ia BO3IyXa
WIM TIEPEeKUCH BOJIOpOJa) M cosel a3oTa U (ocdopa B TUIACT ISl YBETHUSHUS
BTOPUYHOMN JTOOBIYN HEPTH.

0) mpemnaparbl Ha OCHOBE a0 UILHBIX XEMOJIUTOTPODHBIX
MHUKPOOPTaHU3MOB, OKHUCIISIOIIMX 3aKHUCHOE J>KENe30, SJIEMEHTHYIO Ccepy H ee
BOCCTaHOBJICHHBIE COEIMHEHUS, B TOM YHCJIE MHOXXECTBO CYIb(PHUIHBIX MUHEPAJIOB,
JUIS U3BJICYCHUST OJIarOpPOJHBIX METAJUIOB WJIM BBIIIEIAYMBAHUS 1IBETHBIX METAJIOB
U3 TOPHBIX TIOPOJ, DY, MPOAYKTOB MX OOOrameHusi (KOHIEHTPATOB) M OTXOJIIOB
rOpHOTIepepadaThIBAIOIICH TPOMBIIICHHOCTH;

B) CPENICTBA, TIIOJIyY€HHBIE METOJIOM OWOTEXHOJOTHH  (OMOJIOTHMYECKOTO
MIPOMCXOKICHUSA), TTPETHAZHAUYCHHBIC JIJIsl TUATHOCTUKHU, MPOMUIAKTHKA U JICYCHUS
WHQPEKIIMOHHBIX  OOJEe3HEeW JKUBOTHBIX W JIIOACH, a TaKKe IOBBIIMICHUS
MIPOTYKTUBHOCTH KUBOTHBIX;

) mpemapaTbl Ha OCHOBE THOHOBBIX OaKTepuid, CHOCOOHBIX yHasATh
cepocoaeprKaIliie COeTMHEHUS U3 yrieil.

4 IlpupogooxpaHHbie OMOTEXHOJIOTUU

BuomonuTopunr (biomonitoring) sro:

a) TIEPCIIEKTUBHOE HarpaBJICHUE 9KOJIOTHIECKOTO MOHHUTOPHHTA,
OCOOCHHOCTBIO OMOMOHHUTOPUHTA SIBJISICTCSI TO, YTO KOHTPOJHMPYIOTCS HE CaMH I10
ce0e MmoKa3are KauecTBa KOMIIOHEHTOB CPEJIbl, @ OTKIIMK OMOTHI HA KAYECTBO CPEIbI
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U €0 U3MEHEHHUS;

0) MOHUTOPUHTOBBIE ~ HaOmoneHus 3a coctosHueM OC  0XBaThIBAIOT
HAOJIOCHUS 32 U3MEHEHHEM HE TOJBKO a0MOTHYECKOM cocTaBistomiel Ouochepsl,
HO ¥ OTBETHOH peakiueil e€ OMOTUYECKOro KOMIIOHEHTA, YTO OIMpPEENseT UPOKUM
CHEKTp METOAOB M NPUEMOB MCCIECIOBAHUN, HCHOJIb3YEMBIX NpPU MPOBEACHUU
HKOJIOTUYECKOTO MOHUTOPUHTA;

B) MMOCTOSIHHBIN KOHTPOJIb, BKJIIOYAIOIIUN KaK METOAbl OMOMHAMKALIMM, TaK U
OMOTECTUPOBAHMS, 332 COCTOSHHUEM SKOCHUCTEM II0 OHOJIOTMYECKHM MapamMeTpam
COIJIaCHO 3apaHee pa3pabOTaHHOM U YETKO OCYIIECTBISIEMOM MPOrpaMMe IMOJIEBBIX U
71a00paTOPHBIX HMCCIEIOBAHUNA, MPU KOTOPHIX NMPOBOAMTCS TAKKE KOJIMUYECTBEHHOE
U3MEpEeHue MoKa3aTesnei;

I') CIEKEHHUE 32 peakel KUBbIX OPraHU3MOB Ha 3arps3HEHUE OKPYKAIOLIEH
Cpeapbl.

Buonpenaparsl (OnonectpykTopsl kceHoonoTrkoB) (biopreparations) sro:

1) Iperaparhbl Ha OCHOBE a0 UIbHBIX XEMOJUTOTPO(DHBIX
MHUKPOOPTaHU3MOB, OKHUCIIAIOIIMX 3aKHUCHOE KEJe30, JJIEMEHTHYIO cepy M ee
BOCCTaHOBJICHHBIE COEIMHEHUS, B TOM YHCJIE MHOXKECTBO CYJIb(PHUIHBIX MUHEPAJIOB,
JUIS. U3BJICYECHHUST OJIarOpPOJHBIX METAJUIOB WJIM BBIIIEIAYMBAHUS 1IBETHBIX METAJIOB
U3 TOPHBIX TIOPOJ, PY[, MPOAYKTOB MX oOoramieHusi (KOHLIEHTPATOB) M OTXO/OB
ropHoOTepepadaThIBAIOIICH TPOMBIIIEHHOCTH;

€) CPEelICTBA, TIOJIyYEHHBIE METOJIOM OWOTEXHOJOTHH  (OMOJIOTHMYECKOTO
POUCXOXKACHNUS ), TIPEeAHA3HAUYCHHBIE I JUArHOCTHKH, MPOPUIAKTUKA U JICUCHUS
UHQEKIIMOHHBIX  OOJNIe3HEW IKMBOTHBIX W  JIIOJIEH, a TakKe IOBBIIICHUS
MPOTyKTUBHOCTH KUBOTHBIX;

XK)ImpernapaTbl Ha OCHOBE THOHOBBIX OakTepuil, CHOCOOHBIX YIAJSATh
CEpOCOAEepKAIINE COCUHEHUS U3 YIJIEH;

3) mpenaparbl Ha OCHOBE MHUKPOOPraHU3MOB, CIHOCOOHBIX OHoOpasziararb
pa3IuyuHbIe BUABl KCEHOOMOTHKOB, a TaKKe€ OPraHMYeCKHe OTXOAbl 0 0e30MacHbBIX
JUISL OKPY’KAFOLIEN Cpeibl KOMIIOHEHTOB.

buopemennamus (bioremediation) sto:

a) TEXHOJIOTUS yAAJICHUs] IPUMECEN OpraHuYeCcKo U HEOPTraHUYECKOU Cephl
U3 KaMEHHOro ymiss ©W HedTH C TOMONIbIO OakTepwii ©  TMOYBEHHBIX
MUKPOOPTaHU3MOB;

0) KOMIUIEKC METOJIOB OYKMCTKH C HCMOJb30BAaHUEM METa00JINYeCKOro
MOTEHI[Maa OMOIOTHYECKUX 0O0BEKTOB — paCTEHUM, IPUOOB, HACEKOMBIX, YEPBEH U
JIPYTUX OPraHU3MOB;

B) TEXHOJIOTHSI BbIpAIIMBAHUSI PACTEHHI 0€3 MOYBBI BO BJIIAXKHOM BO3JyXE
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IIpY NIEPUOINYECKOM ONPBICKUBAHUU UX KOPHEU NMUTATEIBHBIM PACTBOPOM.

I') KOMIUIEKC METOJIOB OYMCTKM BOJ, TPYHTOB M aTMocdepbl ¢
UCIIOJIb30BAaHUEM META00JINYECKOTO IOTEHIMANA OHOJIOIMYECKUX OOBEKTOB —
pacTeHuii, rpubOB, HACEKOMBIX, YePBEH, MUKPOOPTaHU3MOB;

JInarHocTHKYMBbI (KapaHTHHHBIE 00BeKThI) (diagnosticum) sTo:

a) OCHOBHON TEPMHMH, OIMCHIBAIONIMI MCIIOIB30BAaHHE OHOJOIHMUCCKUX
CHCTEM ISl TpaHC(HOPMAIUU OJHOIO COCAMHEHHUS B APYroe, IPUMEPOM SIBIIICTCS
nepepaboTKa OPraHUYEeCKMX OTXOJOB MM CTOYHBIX BOJ MHKPOOPTaHHU3MaMH JIJIs
HOJTyYEHHUs] METaHa,

0) MeTOI OmpeelcHHs KauecTBa OKPYXKAIOIIEH Cpeibl ¢ MCIIOIb30BAHUEM
’KMBBIX OpPraHH3MOB, OIICHKA CTEIECHH TOKCHYHOCTH BO3IEHCTBUS (U3UUECKUX,
XHUMHUYECKHX W OHMOIOTHYECKUX (DAaKTOPOB CPEbl, MOTEHIIMAILHO OMACHBIX IS
’KMBBIX OPraHU3MOB JTaHHON 9KOCUCTEMBI,

B) HAOOp pPEaKTUBOB, MATEPHAIOB M JTaJOHOB CPaBHEHUS, HEOOXOIMMBIX
IUTSL TIPOBEIEHHUS MOJIEKYJIIPHON IHArHOCTHKHM OHOJIOIHYECKHX 0OBEKTOB;

') IMarHOCTHKYMBI, OpPHUEHTUPOBAHHBIE HA BBISBICHHE ITOTEHI[HAIBHO
OMaCHBIX M KApPaHTHHHBIX OOBEKTOB COIVIACHO akTyalbHOMYy IlepeuHro
KapaHTUHHBIX OOBEKTOB, YTBEPKIACHHOMY IPHUKa30M MHUHHCTEPCTBA CEIBCKOTO
xo3s1cTBa Poccum.

5 JlecHast OMOTEXHOJIOTUA

Be3BupycHblii mocagounbliii MaTepuasn (virus tested stem cuttings) sto:

a) pelIkMe W HWCYE3alOINe BHUABI JIECHBIX JPEBECHBIX M TPaBSIHUCTHIX
pacTeHni, HeOOXOMUMBIC JIJISI CO3J[AHUS PE3EPBATOB PEIKUX M MCUE3AIOIINX BH/IOB
JIECHBIX JIPEBECHBIX U TPABSIHUCTBIX PACTCHUM;

0) KyJIbTypa aluKaJIbHBIX MEPUCTEM;

B) PACTCHHS, TOJYYCHHbIC TPH  TOMOINM  METOJOB  KJIOHAJHHOTO
MHUKPOPa3MHOKEHHS;

r) mpermapatbl Ha  OCHOBE  JHTOMOIMATOTEHHBIX  MHKPOOPTraHU3MOB,
SHTOMO(DAroB WM BHPYCOB, MPHU3BAHHBIC OrPAaHWYUTH UYHCICHHOCTh BPEIHBIX
JIECHBIX ~HACCKOMBIX, 3alllUTUTh pACTeHHS OT OOJEe3HEH M  COXPaHHUThH
OuoNIoruYecKoe pa3HOOOpa3ue JIECHBIX IKOCUCTEM.

Buosornueckue cpeacrBa 3ammThl Jeca (biological forest protection
products) sro:

a)MPOAYKT, COJAEPIKAIIMKA KUBbIE MHMKPOOPraHHU3MbI HJIM SHTOMOdAru,
MPOM3BEACHHBIE  JUIS  3allUThl  JICCOB  OT  BPEAHBIX  OpPraHU3MOB B
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OMOTEXHOJOTUYECKHX Jab0paTOPUsAX U HE MOJUIeKaIUe KOMMEpLIUaIU3aluu;

0)mpenaparbl Ha  OCHOBE  SHTOMOIIATOI€HHBIX  MHUKPOOPTaHHU3MOB,
PHTOMO(AroB WJIH BHPYCOB, MPHU3BAHHBIE OrPAHUYUTH YUCICHHOCTHh BpPETHBIX
JECHBIX HACEKOMBIX, 3allUTHTh pAacTeHHUs OT Oole3He W  COXpaHUTh
OMOJIOrMYeCcKOe Pa3HO0Opa3re JECHBIX YKOCUCTEM;

B) KOMIUIEKC ~METO/JOB OUYHUCTKH BOJA, TPYHTOB H aTtMocdepbl ¢
HCIIOJIb30BaHUEM META0O0JIMYECKOT0 MOTEHIIHAIa OMOJIOTMYECKUX 00bEKTOB;

') UCIIOJIb30BAaHWE  JKMBBIE  OpraHu3Mbl  (HACEKOMBIX-IHTOMO(DAros,
Napa3suTOB M XHUIIHUKOB) M JHTOMOIIATOTEHHBIE MHKPOOPTaHU3MBI (BHPYCHI,
MUKOIIJIa3MbI,  OaKTepWH,  AKTHHOMHIIETBI,  MHUKDPOCKONUYECKHUE  TPHOBI,
pOCTEHIIINE).

I'eneTnyeckasi macnoptusauus (cepTuduranus CEMsH; MPOUCXOXKICHUE
npeBecuHbl) (genotyping) sro:

a) OMOXMMHMUYECKOE MPEeBpAIllEHUE MPOIYKTOB PA3JI0KEHUS OPraHUYeCKUX
OCTaTKOB B TyMyC IIPU Y4YaCTUM MHMKPOOPraHU3MOB, BJIAard H KUCIOPOJa
aTMocQepsl;

0) moyyeHue TeHEeTHYECKH JETEPMUHUPOBAHHBIX (MHIUBUIYATbHBIX W/UIU
IPYNIOBBIX)  XapakTEePUCTUK €  TOMOIIbIO  MOPGOJIOTHMYECKUX  W/WIH
MOJIEKYJIAPHBIX MapKEpOB;

B) TEXHOJIOTUS yAAJICHUS MPUMECEN OPraHNnYecKO U HEOPTaHUYECKOM Ccepbl
U3 KaMEHHOro yrias W HePTH C T[OMOUIbI0 OakTepuil U MOYBEHHBIX
MUKPOOPIraHU3MOB;

I') FEHEeTUYeCKas [IacropTU3aLys, obecnieunBaroias npouenypy
cepTuUKalMl CEMSH U METOAMWYECKYl0 0a3y il OCYIIECTBIEHUS KOHTPOJIA
3aKOHHOCTH ITPOUCXOXKIECHUS IPEBECUHBI.

Juarnoctukymbl (puromnatoreHsl Jieca) (diagnosticum) sro:

a) Ha0op PEaKTHBOB, MATEPUATIOB M STAJOHOB CPABHEHHUS, HEOOXOIUMBIX
JUTSL IpOBeICHUS uaeHTUGUKaM U quddepeHmanum OM0IOTHIECKUX 00bEKTOB,
B TOM 4YHCII€ Ha BBISBIEHWE Y HHUX TCHETHUYECKH JETCPMHUHHPOBAHHBIX
YKOHOMHYECKHU 3HAYUMBIX CEJIEKIIMOHHBIX MPU3HAKOB,;

0) Habop PEaKTWBOB, MATEPUATIOB M STAJOHOB CPABHEHHUS, HEOOXOIMUMBIX
JUTSE  TIPOBENICHUS  MOJICKYJSIPHOW  JMArHOCTHKK  BO30yauTene  OoJe3Hei
TUJIPOOMOHTOB;

B) HAOOp PEaKTUBOB, MaTE€pUAJIOB U STAJOHOB CPAaBHEHHS, HEOOXOIUMBIX
JUTSI TIPOBEICHUST MOJICKYJIIPHOM THarHOCTUKU OMOJIOTHYECKUX 0OBEKTOB;

') IUarTHOCTUKYMbI, OPHUCHTUPOBAHHBIC HAa BBIABICHHE BO30OyAUTENCH
Oone3Hel neca.
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MoJiekyJIsipHasi IMATHOCTUKA ((PUTOCAHUTAPHOE COCTOSIHUE MUTOMHHUKOB
u neconacaxaeHuii) (molecular diagnostic) sro:

a) IMarHOCTHKA, HaMpaBJICHHass HAa MOHUTOPUHT  (PUTOCAHUTAPHOTO
COCTOSIHUSI IUTOMHHMKOB U JIECOHACAXK/ICHUI;

0) IMarHoCcTUKa Ha TEHHOM YpPOBHE;

B) U3MEpPEHHUE JI€30KCUPUOOHYKICMHOBOM KHUCJIOTBI (JAHK),
pubonykinennoBoit kuciaotel (PHK), OGenkoB wim apyrux MeTabOIUTOB st
OOHapyXEHUS OMNpeJeJICHHbIX TEeHOTUIIOB, MYyTalMi WM OHOXUMHYECKUX
U3MEHEHUN, KOTOpPhIE MOTYT OBITh CBSI3aHBI C OMNPEACICHHBIMU COCTOSIHUSIMHU
3I0POBBS UK 3a00JIEBaHUSIMU;

r) oOcleI0BaHusl, TO3BOJSIOMINN BBIABUTh HWH(MEKIUU, MYTalMU TE€HOB,
BBI3BIBAIOIIUX TMATOJOTHUIO, & TAKXE€ OIEHUTh PUCK PA3BUTHUSl HACJIECICTBEHHBIX
3a00JIEBaHMI.

HoBbie ¢opmbl (JiecooOpa3yromue MOpojbl) JepeBbeB € 3aJaHHBIMH
npusnakamu (new tree form with given property) sro:

a) popMbl JIecOOOpa3yImMuX TOPOJ JEPEeBbEB, HE BCTpEYalolIuecs B
CCTCCTBCHHBIX YCJIOBUAX oouTaHusa u O6JI&I[&IOHII/IG OAJHUM HIJIIN HCECKOJIbBKUMHU
OTJIMYUTCIBbHBIMU ITPU3HAKAMMU,

6) CO31aHUC OMOTEXHOJIOTHUYECKUX (1)OpM ACPCBLCB C 3aJaHHbIMHA
IMPU3HAKAMH,

B) OMOTEXHOJIOTUH, HANpaBJICHHBIE Ha CO3JaHUE HOBBIX (OPM JIECHBIX
Inmopona € 3aJaHHbIMU IIPU3HAKAMU

I') KJIOHATPHOE MUKPOPAa3MHOKEHNE TeHETHIECKH IIEHHBIX (DOPM JIEPEBBEB C
LEIIbIO 6I>ICTp0F0 BBIBE/ICHUSI HA PHIHOK HOBEUIIIMX CEJICKIIMOHHBIX JTOCTHXCHUN U
ITOBBIIMCHUA KAa4CCTBA ITIOCAJOYHOI'0O MaTCpuajia.

Ounenka 6mopa3HooOpa3us JecHbIX Hacaxaenui (biodiversity value) sto:

a) 00JIacTh HAyKH, TIONYyYMBIIAsl B TOCIEAHUE NECITHICTUS WHTCHCUBHOE
pa3BUTHE BO BCEM MHPE B CBSI3M C IMPU3HAHHEM pPOJIM JIECOB Kak Hamboiee
b (peKTUBHON CcHUCTEMBI, CIIOCOOHOW CHEpPKUBATh HETaTHUBHBIE IMPOIIECCHl B
ouocdepe n 06eceYnTh YCTOWYNBOCTh CPEIbl OOMTaHUS YETIOBEKA,

0) TecTupoBaHUE OIIEHOK OMOPa3HOOOPa3Ms JIECHBIX HACAKICHUHN, U3yUCHUE
BO3MOXXHOCTEH WX TPUMEHEHHS JUIsl pEIIeHHWs 3a7ad MOHHTOPHHTAa W
WHBEHTAPHU3AIINH JIECOB,;

B) MPOIIECC  YCTAHOBJICHUS  OWOJOTMYECKOTO  pa3HoOOpaswsi  JECHBIX
HACaXJICHUH MOCPEICTBOM METOJIOB aHATN3a UX HYKIIEMHOBBIX KHCJIOT (TECHOMHOU
JAHK);

) OlleCHKa Ouopa3zHooOpa3usi, KOTOpas CKJIAJbIBA€TCA W3 OLEHOK €ro
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HKOCUCTEMHOI0, BUAOBOI'O U CTPYKTYPHOTO Pa3HOOOpa3Husl.
6 MoJiekysipHasi 0MOTEXHOJIOT U

Buoundopmanuonnslii anaaus (bioinformatic analysis) sro:

a) COBOKYITHOCTh ~METOJOB M TOAXOAOB, BKIIOYAIONIMX B  ceOs:
MaTeMaTHYECKHUE METOJbl KOMITBIOTEPHOTO aHAJINW3a B CPaBHUTEIbHON T€HOMHKE
(renomHass OuoumH(poOpMaTHKa). pa3pabOTKy aJrOpUTMOB M Mporpamm JUist
NpeCKa3aHus TMPOCTPAHCTBEHHOW CTPYKTYphl OHOIOJIMMEPOB (CTPYKTYypHAs
OonouHdopmaTuka);

0) BEISIBJICHHST OT/ACNBHBIX TEHOB W TEHHBIX MOAYJEH C W3MEHEHHOM
AKCIIPECCHEH, a TaK)Ke KIIACTepU3allNIO TEHOB;

B) UCCJICIOBAHNE  CTPATETWil,  COOTBETCTBYIOIIUX  BBIYMCIUTEIBHBIX
METOJIONIOTHH, a Takke o0Iliee yrpaBieHne HWH()OPMAIMOHHONW —CIIOKHOCTH
OMOJOTHYECKUX CUCTEM;

r) aHanu3 OwuoJIoTHYecKoi WHGPOpPMAIMU C TPUMEHEHHWEM WHTEHCHUBHBIX
BBIUYMCIIUTEIBHBIX ~METOJIOB, HAICJICHHBIH Ha TIOHHMMaHWE OWOJIIOTUYECKUX
IPOLIECCOB.

Buoxosutexnuu (Mukpoopranu3msel; pacterus) (biocollection) sro:

a) XpaHeHHE OJKUBBIX OHOJIOTMYECKMX OOBEKTOB C  BO3MOXHOCTHIO
BOCCTAHOBIICHUS UX OMOJOTHYECKUX (QYHKIIUI MTOCIIE pa3sMOpPaAKUBAHNUS,

0) 0a3a JaHHBIX HYKJICOTHUAHBIX MOCIEAOBATEILHOCTEHl T€HOMOB BHUPYCOB,
MUKPOOPTaHU3MOB, PACTCHUI, )KUBOTHBIX, NITUI, THIPOONOHTOB;

B) XpaHWIUIIA, OOECIEeUUBAIONINE [JIMTEIIbHOE XpaHEHHE W pealu3allfio
BUPYCOB, MUKPOOPTaHU3MOB, PACTEHHH, >KUBOTHBIX, NITUI, THIAPOOUOHTOB;

') HICKyCCTBEHHO CO3/IaHHBIC W COXPaHSEMbIE KOJUICKIIMH JKMU3HECTIOCOOHBIX
MTaMMOB OakTepuii, TpuOOB, APOXKIKEH, MUKPOBOJIOPOCIEH, COPTOB PACTCHUIA,
IpU3BaHHbIE O00ECTIEYUTh COXpaHEHUE OHOpa3HOOOpaszus, B TOM 4YHCIE IMpH
MPOBEJICHUN CKPUHUHTA.

I'en6ankm (BUPYCHl; MHUKPOOPTaHU3MBI; PACTEHUS; >KUBOTHBIC, MTHULIbI;
ruipoOuoHThI) (genebank):

a) XpaHEHHUE JKHUBBIX OHOJIOTMYECKHMX OOBEKTOB C  BO3MOXHOCTBIO
BOCCTAHOBJICHUS X OUOJIOTHMUECKUX (PYHKIUHU MOCIE pa3MOpaKMBaHHUS;

0) 0a3a JAaHHBIX HYKICOTHUAHBIX IMOCJIEAOBATEILHOCTEH T'€HOMOB BUPYCOB,
MUKPOOPTaHU3MOB, PACTEHUH, ’KUBOTHBIX, MTHIL], THIPOONOHTOB;

B) XpaHUJIUIIA, OOECINEUYUBAIONIME [JIUTEIBLHOE XpaHEHHWE W pealn3aluio
BUPYCOB, MUKPOOPTAaHU3MOB, PACTEHUH, )KUBOTHBIX, MITHII, THPOOHOHTOB;
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I') ICKyCCTBEHHO CO3/IaHHBIE U COXPaHSEMbIE€ KOJJIEKIIMHU >KM3HECIIOCOOHBIX
IITAaMMOB OakTepuii, rpubOB, APOAOKEH, MUKPOBOJIOPOCIEH, COPTOB paCTEHUH,
MPU3BaHHbIE O0ECHEYUTh COXpAaHEHHE OMOpa3HOOOpasus, B TOM 4YHUCIE MpH
MPOBEJICHUN CKPUHUHTA.

I'eHeTyecknii CKPUHUHI (MIEPCHEKTUBHBIE IITAMMBI MPOMBIIIEHHBIX
MHKPOOPTraHU3MOB, PACTCHHUSI, )KHBOTHBIC, THAPOOHOHTHI) (genetic screening) sto:

Meron, NO3BOJAIOMMN UACHTUPUUUPOBATh EAUHUYHBIA OHUOJIOTHYECKUN
O0OBEKT B IENSIX OOHApyX EHUS HCKOMOI'O CpeAu MHOXKECTBa MOJOOHBIX Ha
OCHOBAaHMHU a3yl B UX HYKJIEMHOBBIX KucioTax (reHomHoi JITHK).

I'enernueckasi macnopTu3anus (B pamkax HI/I) (genotyping) sto:
['eHeTnyecKast MacHOPTHU3AIMs, B TOM YHCJIC BKIIOYAIOIIAsl UCIIOIb30BAHUE
METOIOB ITOJIHOTEHOMHOI'0 U METAr€HOMHOI'O CEKBEHHUPOBAHHSL.

JIHarHOCTUKYMBI (reHOTUITMPOBaHUE OHOJIOTHYECKUX 00BEKTOB)
(diagnosticum) sto:

Habop peakTHBOB, MaTeprajoB M 3TAJIOHOB CPaBHCHUS, HEOOXOIUMBIX JIS
npoBeacHUsT uacHTUUKAIMK U auddepeHranum OHOJOTHYECKUX O0BEKTOB, B
TOM 4YHCJIC HAa BBIABICHHE Y HHX TCHETHUCCKH JIETCPMHUHHUPOBAHHBIX
HSKOHOMHYECKH 3HAYUMBIX CEJCKIIMOHHBIX MPU3HAKOB.

KpuobGanku (BUpYCH; MHUKPOOPTaHHU3MBI, PACTEHUS; >XKHUBOTHBIC; MTHIIBL;
ruapobuonTsl) (Cryobank) sro:

a) KOMIUIEKC ~ obOopynoBaHuss g oOecrledeHus:  KPUOKOHCEPBAIIHH,
JUIMTETTLHOTO XPaHEHUs U peau3alui OMOJOTUYECKUX OOBEKTOB, a TaKkKe s
KpHOOHOJIOTHYECKUX HCCIICIOBATEIIBCKUX PadoT;

0) HU3KOTEeMIIEPaTyPHOE XpaHEHUE IKUBBIX OHOJIOTHYECKHX OOBEKTOB C
BO3MOXHOCTBIO ~ BOCCTAHOBJICHHS UX  OHOJIOTHUECKMX  (YHKIUHA  TOCHe
pa3sMOpaKUBaHUS;

B) 0a3a JaHHBIX HYKJICOTHUAHBIX TOCIEAOBATEILHOCTEH T€HOMOB BHUPYCOB,
MHUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX, IITHUII, THIPOOMOHTOB;

r) XpaHWwInia,  00ecleunBaIue  KPUOKOHCEPBAIMIO,  JITUTEIBHOE
XpaHCHHE W PEANTHM3aIMI0 BHPYCOB, MHUKPOOPTAaHW3MOB, PACTEHUMU, KXUBOTHBIX,
NTUI, THUAPOOMOHTOB, a TaKXKE HEOOXOAMMBIX I KPUOOMOIOTHYECKUX
HCCIIETIOBATEIBLCKUX PadoT.

Haoopsl pearenton aast HUJL (research kit) sro:
COBOKYIIHOCTh OPraHUYCCKUX M HEOPraHUYECKUX BEIISCCTB M MX PAaCTBOPOB,
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HCIIOJIB3YCMBIX IS IIPOBCACHUA OMOXMMHYECKHUX pGaKHI/Iﬁ B IIpOHECCC HAYYHO-
HUCCIEO0BATEILCKOM JICSITEIbHOCTH.

Hay4ynble wuccieqoBaHusi MW IKCICEPUMEHTAJbHbIC pPa3padoTKu B
odbaactu omorexHosoruu (scientific research and development in biotechnology,
R&D) sto:

UccnenoBanust v pa3pabOTKu B 0O0JIACTH €CTECTBEHHBIX M TEXHUUYECKUX
HayK, COIIPSAKCHHBIX C IIOHATHEM «OUOTEXHOJIOTUY .

IIporpammHoe obecrieyeHue (6uonH(pOpMAITMOHHBIH aHaJu3)
(bioinformatic software) sto:

[IporpammHuoe oOecrieueHue, HampaBlieHHOE Ha 00pabOTKy, XpaHEHHE U
npenocTaBieHre OMOIOTrHYeCKOl HHPOPMALIHH.

®depmentnl (s uccienoanuii) (enzymes for molecular biology research)
9TO.

I'pynna OenKOBBIX KaTaau3aTOPOB, HCIOJB3YEMbIX TIPU MPOBEACHHUU
OMOXUMHYECKUX peaKuHﬁ B HayI{HO-HCCHGHOBaTGHBCKOﬁ IMPaKTHUKC. HpI/IMCpaMI/I
TAKUX  KATAJIHU34aTOPOB ABJIAIOTCA q)epMeHTBI BBICOKOM CTENEeHH OYHCTKH:
MOJIMMEPA3bl, JINTa3bl, HyKJIeas3bl, ¢pocdarassl U Jp.

JI1s1 TOATOTOBKM OTBETOB Ha TECTOBBIE BOIIPOCHI HEOOXOIUMO IIPOpaboTaTh
PEKOMEHTYEMYI0 OCHOBHYIO U JOTIOJIHUTEIIBHYIO JTUTEPATYPY -

1TOCT P 57095-2016. buotexHonoruu. TepMUHBI M OMNpEACICHHUS. —
Bren. 01.05.2017, nata mocn. usm. 13.07.2017. — M.: Crangaptuadopm, 2016. —
16 c. http://docs.cntd.ru/document/1200139551

2)TOCT P 57079-2016 buorexHonoruu. Knaccuduxarus
OmoTtexHojoruueckor mpoaykmuu. — Bsex. 01.05.2017, nmara moci. wu3M.
13.07.2017. — M.: Crangaptuadopm, 2016. — 19 C.
http://docs.cntd.ru/document/1200139392

3)TOCT P 57078-2016 Omnenka coorBercTBusA. OOIIME NpaBHIa OLICHKH

(moaTBEpKIEHUS]) COOTBETCTBUS OOOpY/JOBaHMS, TPUMEHIEMOro B cdepe
oumorexHonornu. — Been. 01.07.2017, mara moca. u3sm. 10.12.2018. — M.:
Cranmaptuadopm, 2016. — 8 c. http://docs.cntd.ru/document/1200139391
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Has odpopmiiennsi pedepara M NOATOTOBKH [I0KJIAAA HE00XO0AUMO
BbIOpaTh TeMy U3 MPEACTABJIEHHOI0 NlepeyHsi TeM pedeparos:

1. OObekThl OMOTEXHOJIOTUU (OMOJIOTMYECKUE CUCTEMBbI, HCIOIb3yEeMbIEC B
OMOTEXHOJIOTUH).

2. buooowekThl. CriocoObl X CO3JJaHUS M COBEPIICHCTBOBAHUS.

3. CriocoObI ¥ CUCTEMBI KYJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB.

4. Ucnionb30BaHWE  MOJICKYJSIPHBIX ~ MEXaHHW3MOB  BHYTPHUKJIETOUYHOM
peryiasiuuu B OMOTEXHOJIOTMYECKOM MTPOU3BOCTBE.

5. [lpuMeHeHne METOJ0B MOJEKYJISIPHOW TEHETHKH W MHUKPOOMOJIOTHH B
HKOJIOTUU ¥ OMOTEXHOJIOTUU TUAaHOOAKTEPHIA.

6. MoniekynisipHO€  KOHCTPYMPOBAaHHWE TMOJMMEPHBIX MATE€pUaloB IS
OMOTEXHOJIOTUH U MEIHIIMHEI.

7. OOBEKTHI MOJIEKYJIAPHON OMOTEXHOJIOTHUH.

8. MonekynsipHasi OMOTEXHOJIOTHS MPOKAPHOT.

9. MonekynspHast OMOTEXHOJIOTHUS YKAPHUOT.

10. ToyeuHsbIit MyTareHe3 U reHHasi MHXKEHEepHs OEJIKOB.

11. MonexynsipHas OMOTEXHOIOTHUS B (hapMalluu.

12. MonexynsipHas OMOTEXHOJIOTUS BAKIIHH.

13. MonekynsipHas OUOTEXHOIOTUSI MUKPOOMOIOTUYECKUX CUCTEM.

14. CoBpeMeHHOE COCTOSIHHE U MPOOJIEMBI MPOU3BOICTBA AMUHOKHUCIIOT.

15. CoBpeMeHHOE COCTOSIHME W MPOOJIEMbl MPOU3BOJCTBA OMOJOTUYECKH
AKTUBHBIX BEIIECTB.

16. CoBpeMeHHOE COCTOSIHHE M TIPOOIEMbI IPOU3BOICTBA AHTHOMOTHKOB.

17. CoBpeMeHHOE COCTOSIHHE M TIPOOJIEMBI ITPOU3BOICTBA MHCYJIMHA.

18. CoBpeMeHHOE COCTOSIHHE U MPOOIEMBI TIOTYUYECHUS TIEKTHHOB.

19. CoBpemeHHOE COCTOSIHHE U MPOOIEMBI OTYUYESHUS KAPOTUHOHIOB.

20. IIpo6iiembl TPOU3BOICTBA OUOTOTUIECKH AaKTUBHBIX MOJICKYI.

21. cnonb30BaHWe  TEHETUYECKOW  WHXKEHEPUU Uil TOJIYUYCHHS
MPAKTUYECKHU TOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB.

22. Ontumu3anuss ~ OMOTEXHOJIOTHYECKHMX  IMPOIECCOB € ITOMOIIBIO
MIPOTPAMMHBIX TTPOTYKTOB.

23. CBepxCUHTE3  TPOIYKTOB  MeTaboimM3mMa C  HCIOJIb30BaHHUEM
Tr€HETUYECKUX METO/I0B.

24. BnusiHue yCIOBUN KyJbTHBUPOBAHHS HAa CTAa0WIBHOCTH IUIA3MUJI U
OMOCHHTETUYECKYIO aKTHBHOCTh PEKOMOWHAHTHBIX IIITAMMOB OaKTEPHiA.

25. MeTopI TeHHOUM WH)KEHEPUU B OMOTEXHOJIOTHH.

Jlisi paccMOTpeHHMsI TeMbl HeO00XOAUMO W3JIOXKUTH CYTh MPOOJIEMBI,
PacKpBITh TEMY, ONPEICINUTHCA C aBTOPCKOW MO3UIIMEH, B Ka4eCTBE apryMeHTa U
JUTSL WULTIOCTPAITi BBIIBUTAEMBIX TTOJIOKEHUH TPUBECTH (HaKTHUECKUI MaTepual.
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ABTOpY HEOOXOOUMO TPOSABUTH YMEHHUE IMOCIEIOBATEIBHOTO  HU3JI0KEHUS
MaTtepuasia Ipu OJJHOBPEMEHHOM ero aHanuse. [Ipennouyrenue npu 3ToM OTAAETCS
IJIaBHBIM (DaKTaM, a HE MEJIKUM JETAIISIM.

MeToauyeckue yka3aHusl Uil peepUpPOBaHUA Y4eOHOH M HAYYHOM
JINTEPaTyphbl

PedepupoBanue yueOHOM M  HaydHOM JMTEpaTypbl MpPEIoJiaraet
yrayOJeHHOEe M3Yy4YeHHE OTAENbHBIX HAy4YHBIX TPYAOB, YTO JOJDKHO O0ECIEeYUTh
BbIpAa0OTKY HEOOXOJAMMBIX HABBIKOB paboThl Haja KHurou. Bcé 310 Oyner
CIOCOOCTBOBaTh  PACHIMPEHHUIO  HAYYHOTO  KPyro3opa, MOBBIIICHUIO — UX
TEOPETUYECKOM TOJITOTOBKHU, (POPMHUPOBAHUIO HAYYHOU KOMIIETEHTHOCTH.

Jnst  pedepupoBaHus mpeasiararorcss  yuyeOHble MOCOOHWsA, OTIEIbHbIC
MOHOIpa(UUECKUE HCCIENOBAaHUs W CTaThU IO BOIPOCAM, MPEAYyCMOTPEHHBIM
nporpaMMoir y4eOHou nucuuiuinHbl. [Ipu mogdope autepaTypbl Mo BhIOpaHHOMY
BOMPOCY HEOOXOJMMO OXBaTUTh BaXKHEHIIME HAMpPaBJICHHUS Pa3BUTHS JaHHON
HayKd Ha COBpeMeHHOM i3Tane. Ocoboe BHUMaHUE YJEISATh TEM JIUTEPATYPHBIM
UCTOYHUKAM, KOTOpble (IPsIMO MM KOCBEHHO) MOTYT OKa3aTh [OMOIIb
CHEIUANNCTY B €ro NpakTU4YeCKo nedarenbHOCTH. OJIHaKO B JaHHBIA pasien
BKJIFOUEHBI TaK)Ke pabOThl U OTAENbHBIEC UCCIEOBAHUS 110 BOIIPOCAM, BBIXOISIITUM
3a Mmpenenbl HM3y4aeMOM JUCHUIUIMHBL. OJTy JIMTEPATYpy PEKOMEHIYETCS
UCIIOJIb30BaTh NPH JKENAHWU PACUIMPUTHh CBOM 3HAHUA B KakoW-muOO OTpaciu
HayKHU.

Hapsny ¢ nurepatypoid 1o 0OIIMM  BompocaMm JUId  OOydYaron[uxcs
NpeanoiaraeTcs JauTeparypa ¢ yd€toM mnpoduis UX TPOoPECCHOHATBHON
JeSTENbHOCTH, N0OBITas camocTosiTenbHO. He Bes mpeanaraemasi JuTeparypa
paBHO3HAYHA 10 COJAEPKAHUIO U 0O0BEMY, TOATOMY BO3MOKEH PA3ITUYHBIN MOIXO]T
K e um3ydeHuto. B omgHOM ciydae 3TO MOXeT ObITh oOImiee pedepupoBaHme
HECKOJIbKUX JIUTEPATypPHBIX HCTOYHUKOB PA3JIMYHBIX aBTOPOB, MOCBAIICHHBIX
PAacCCMOTPEHHUIO OJHOTO M TOTO K€ BOIPOCAa, B JIPYyroM cillydae — JETaJbHOE
u3ydyeHue u pedepupoBaHUE OJHOM M3 PEKOMEHIOBAaHHBIX pPAadOT WM Jaxe
OTIEIBHBIX €€ pa3leloB B 3aBUCUMOCTH OT CTEIEHH CIOXKHOCTH BOIIPOCA
(mpoGnemartuku). Jljig TOro 4ToObl PEINTh, KaK MOCTYIUTh B KaK/I0M KOHKPETHOM
cilydae, clieyeT IPOKOHCYIbTUPOBATHCS C IPENOIABATEIIEM.

Br16opy KoHKpeTHOI paboThl A pedepupoBaHus TOKHO MPENLIECTBOBATh
JIETATBHOE 03HAKOMJICHHUE C TIEPEYHEM BCEHl INTEpaTyphl, MPUBEICHHON B yueOHOM
nporpamme aucuuiinHbl. C  BbIOpaHHONW paboOTONW pEKOMEHIyeTCs BHauaie
O3HAKOMUTBHCSA IMyTEM MPOCMOTpPA IMOJA3ar0JOBKOB, BBIIIEJIEHHBIX TEKCTOB, CXEM,
TabnuIl, OOIMX BBIBOJOB. 3areM €€ HEOOXOJAMMO BHUMATEIHLHO W BIYMYHBO
(BHMKasi B WJIeM U METOJbl aBTOpA) MPOYMUTATh, Jejas MOMYTHO 3aMETKU Ha
OTIEIBHOM JIUCTE OyMaru 00 OCHOBHBIX MOJIOKEHUSX, Y3JI0BbIX Bonpocax. [locie
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MPOUTEHUS CJIEAYyeT MPOoJayMaTh COJAEpKAHUE CTaThbU WM OTACIBHOU TJIaBHI,
naparpadga (ecau peub MAET O MOHOTrpaduu) U KpaTko 3amucatb. J(OCIOBHO
CIeAyeT BBINMCHIBATH JIUIIL CTPOTUE OIpe/eNeHus, (POPMYIUPOBKHA 3aKOHOB.
NHorpa mosie3sHO BKJIIOYUTH B 3alKCh OAWH-ABA MpUMepa s WUITocTpauuu. B
TOM clly4ae, €CJId BCTPETATCS HEMOHSTHBIE MECTa, PEKOMEHAYETCS MPOYHUTATh
MOCJEAYIONIee HU3JIOKEHNEe, TaK KaK OHO MOXXET MOMOYb IMOHATH MPEAbITYIINI
Martepuall, U 3aTe€M BEPHYThCS BHOBb K OCMBICJIICHUIO MPEALIAYIIET0 U3JI0KECHHUS.

Pe3ynbTaToM paOoThl Ha/ IUTEPATYPHBIMU UCTOYHUKAMMU SIBIIIETCS pedepar.

I[Ipu mnoaroroBke pedepaTta HEOOXOAUMO BBIACIUTH HAMOOJIEE BaKHBIC
TEOPETHUYECKUE TIOJOKEHUSI M OO0OCHOBAaTh HX CaMOCTOSITEIbHO, oOOparias
BHUMAaHUE HE TOJBKO Pe3yJIbTaT, HO U Ha METOJIMKY, TPUMEHSIEMYIO MPU U3YUCHUU
npoOaeMbl. UTeHHe HAyYHOU JIUTEPATypPhl JOJKHO OBITH KpuTHuecKuM. [lorTomy
HAJ0 CTPEMUTHCSI HE TOJBKO YCBOUTH OCHOBHOE COJIEpXKaHHUE, HO U CIOCO0
JI0Ka3aTeIbCTBA, PACKPHITh OCOOEHHOCTH PA3JIMYHBIX TOYEK 3PEHUS IO OJHOMY U
TOMY JK€ BOIIPOCY, OIICHUTh TMPAKTUYECKOE M TEOPETUYECKOe 3HAYCHUE
pe3yapTaToB pedepupyemoii padboThl. Becbma xenaTenbHbIM JIEMEHTOM pedepara
SBJISIETCS. BBIp@XKEHHE OOYYaIOUMCS COOCTBEHHOTO OTHOIICHHMS K HJIESIM U
BBIBOJAM aBTOpPa, MOJKPEIUIEHHOTO ONpPEAEICHHBIMU apryMeHTaMHu (JIUYHBIM
OMBITOM, BBICKa3bIBAaHUSIMH JIPYTHX UCCIIEIOBATENIEH U MIp.).

Pedeparsi  MoHorpadmii, KypHaJbHBIX CTaTell  HMCCIEI0BATEIbCKOTO
XapakTepa HENPEMEHHO [OJDKHBI COJEpXkaTh, KaK YK€ YKa3bplBajloCh BBINIE,
oTpejieieHre TPOOIeMbl M KOHKPETHBIX 3a7[a4 UCCIIEIOBAHMs, OMMCAHNE METOJIOB,
IPUMEHEHHBIX aBTOPOM, a TAKXKE TE€ BBIBOJIbI, K KOTOPBIM OH MPHULIEN B PE3YJIbTaTE
uccienoBanusa. [Ipennmaraemass nureparypa 1 pedepupoBaHHs TMOCTOSTHHO
OOHOBJISIETCSI.

Pedepar odbopmmsercs ciemyromum obpazoM. Bo BBemeHunm HeoOXOAUMO
OTIPEJICINTh 3HAaYeHWE MPOOJIEMBbl WU MPOOJIEM, MX COBPEMEHHOE COCTOSHUE,
aKTyaJIbHOCTh (Ba)XHOCTb, CBOEBPEMEHHOCTH), HEOOXOJUMOCTH HCCIIEIOBAHHM
COOTBETCTBYIOIIEN TEMATHUKU:

l. Tema: .....ooovennnn.

2. AKTYQIIBHOCTDB: «.uuvveeennineannnn.
3. Hemb: oo
4.3a0aUM: ..o

B OCHOBHOM 4YacTu H37araercs TEOPETHUYECKUN M NMPAKTUYECKUU MaTepuall
0a30Boil WH(pOpPMAMM W TOCIEIHUX HAYYHBIX TOCTIKCHHH (0030p y4eOHOM,
Hay4YHOM JHUTepaTyphl — 3apyOeKHOW M OTEYECTBEHHOW (CTaThH, AUCCEPTALUU,
MoHOTpaduu, yueOHHUKH, yueOHbIE TOCOOUS)).

B 3akiroueHru IpONUCHIBAIOTCS BBIBOJABI M0 0030py HAYUHOW JUTEPATYPHI,
pelieHre npooyieM Wik BO3MOXHOCTb PEIICHUS TPOOJIEM.
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Jist  BbINOJIHEHUA pedepaTUBHBIX padOT HEOOXOJUMO HCIOIb30BaTh
CJIEIYIOLLYIO JIUTEPATYypy:

14)  Anemmna, E.C. KynpTuBHpOBaHHE MHUKPOOPTaHU3MOB KaK OCHOBA
OMOTEXHOJIOTHYECKOTO Tporiecca [ DIeKTpOHHBIH pecypc]: yueoHoe mocobue / E.C.
Anemmna, E.A. Jlpo3noBa, H.A. PomaHeHKO — DJIEKTPOH. TEKCTOBBIE JaHHBIC. —
OpenOypr: OpenOyprckuii rocynapcrBeHHslii yuusepcurer, ObC ACB, 2017. —
192 c¢. — Pexum pnoctyma: http://www.iprbookshop.ru/71282.html. — DBC
«IPRbooks»

15) buotexHosorus: [yueOHOe mocobOue s By30B]: B 8 KH. KH. 6 .

MukpoOHOJIOTHYECKOE TPOU3BOJICTBO OMOJIOTMYECKH AaKTHUBHBIX BEUIECTB U
npenapatoB / B.A. beikos, M.A. KpsutoB, M.H. Manakos [u ap.]; nox pea. H.C.
EropoBa, B.JI. CamyunoBa. — MockBa: Beicmas mkoma, 1987. — 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

16) buprokoB, B.B. OCHOBbI NPOMBINUICHHOW OWOTEXHOJIOTHUHU: Yy4eOHOE
nocobue / B.B. buproxkos, [pen. JI. W. Iamunkas]. — M.: KonocC, 2004. — 296 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:231970&theme=FEFU

17) Topnenko, B.A. Hayunbsie ocHOBbI Ouorexnosioruu. Yacte 1.

HanorexHonoruu B Ouosioruu [DneKTpoHHBINA pecypc]: yueOHoe mocodue / B.A.
I'opnenko, H.M. Kyty3oBa, C.K. IlaTyHuHa. — DJIEKTPOH. TEKCTOBBIE JaHHBIC. —
M.: [Tpomereid, 2013. — 262 C. — Pexum JOCTyTa:
http://www.iprbookshop.ru/24003.html. — 3bC «IPRbooks»

18) Kpurep, O.B. Opranuzaiusi OHOTEXHOJOTHYECKUX IPOU3BOJICTB

[DnexTponHHbI pecypc]: yuebnoe mocodbue / O.B. Kpurep, C.A. UBanoBa. —
OnektpoH. naH. — Kemepoo: KemI'V, 2018. — 99 c. — Pexum pocryna:
https://e.lanbook.com/book/107701.

19) Jlykanwn, A.B. WmxeHnepHas OHOTEXHOJOTHSA: OCHOBBI TEXHOJIOIHMH

MUKpPOOHMOJIOTUYECKUX TPOU3BOJCTB: YueOHoe mocobme / A.B. Jlykanun -
M..HUl] HWH®PA-M, 2016. - 304 ¢ — Pexmm  gocryna:
http://znanium.com/catalog/product/527386

20) Jlykanmn, A.B. WmxeHepHass OMOTEXHOJIOTHS: OCHOBBI TEXHOJIOTUH

MUKpPOOMOJIOTHYECKAX TMPOU3BOACTB: yueb. mocobdue / A.B. Jlykanmn. — M. :
NHOPA-M, 2017. — 304 C. — Pexum JIOCTyTIA:
http://znanium.com/catalog/product/768026

21) JlyxanwH, A.B. VMHxeHepHass OMOTEXHOJOTHS: OCHOBBI TEXHOJIOTHH

MUKpPOOMOJIOTHYECKAX TMPOU3BOACTB: yueb. mocodue / A.B. Jlykanmn. — M. :
NHOPA-M, 2018. — 304 C. — Pexum JIOCTyTA:
http://znanium.com/catalog/product/925281

22) JlykanuH, A.B. HxeHepHass OMOTEXHOIOTHS: MPOIECCHI U ariapaThl

MUKPOOUOIOTUYECKUX MTPOU3BOJACTB: yued. mocodue / A.B. Jlykanun. — M.:
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NHOPA-M, 2018. — 451 C. — Pexum JocTyna:
http://znanium.com/catalog/product/961375
23) MaxmytkuH, B.A. OOmas u QapmareBTudeckas OHOTEXHOJIOTHUS

[DnexTponHbI pecypc]: yueOHoe mocobue / coct.: B. A. Maxmyrtkun, H.H.
TanaeBa. — DnekTpoH. TekcToBble AaHHble.— Camapa: PEABU3, 2009. — 118 c. —
Pexum moctyna: http://www.iprbookshop.ru/10164.html. — 35C «IPRbooks»

24) OpexoB, C.H. ®apmamneBTuyeckasi OHOTEXHOJOTHS PyKOBOJACTBO K

MPAaKTUYECKUM 3aHSATUAM: YyueOHoe mocobue. [DnekrponHbii pecypc] / C.H.
Opexos, nox pea. B.A. beikoBa, A.B. Katnunckoro — M.: I'90TAP-Meaua, 2013.
— 384 c — peXKUM JocTyna

http://www.studentlibrary.ru/book/ISBN9785970424995.html
25) OpexoB, C.H. dapmarnieBTuueckass OWOTEXHOJOTHA. PyKOBOACTBO K

MPaKTUYECKUM 3aHATUAM: yuyeOHoe mocobue [DnextpoHHbId pecypc] / Tlox pen.
B.A. bexoBa, A.B. Karmmackoro. — M.: I'DOTAP, 2013. - 384 c.:

http://www.studmedlib.ru/book/ISBN9785970413036.html
26) OCHOBBI TPOMBIIIICHHON OHOTEXHOJIOTMH [DIEKTPOHHBIN pecypc]:

yuebHoe mocooue / K.b. busmes [u ap.]. — DJAEKTpOH. TEKCTOBBIC JTaHHBIE. —
Anmarer:  Hyp-Ilpunar, 2015, - 164 c¢. - Pexum  jgocryna:
http://www.iprbookshop.ru/67117.html. — 3bC «IPRbooks».

27) Caspikun, H0.0O. buotexnomorus: y4eOHOE MOCOOME sl CTYAECHTOB
BbIcuX yueOHbIx 3aBeaeHuit / F0.0. Caspikun, C.H. Opexos, .M. Yakanera; moj

pen. A.B. Karmmackoro — M.: Axkamemwms, 2014, - 282 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785446&theme=FEFU
28) Cuporkun, A.C. Teoperuueckue OCHOBBI  OHMOTEXHOJIOTHUH

[DnexTpoHHBINA pecypc]: yueOHo-MeTomuueckoe nocodue/ A.C. Cuporkun, B.b.
KykoBa. — DjIeKTpOH. TeKCTOBbIE JaHHbIe. — Kazanb: Ka3zaHckuil HallmoHaIbHbBIN
MCCJIeIOBATebCKUM TexHoNMornueckuii yHuBepcuteT, 2010. — 87 c. — Pexum
nocryma: http://www.iprbookshop.ru/63475.html. — 9BC «IPRbooks»
Pe3yabTaThl CAMOCTOATEIbHOI PadoThl 0POPMIISIOTCS B COOTBETCTBUU C
[Ipouenypoit «TpeboBanusa k ohopmiieHnio nmucbkMeHHbIX padot» (BH ABDY),
BBITIONTHSAEMBIX OOydaromumucs u ciaymarensimMu [IBOY ¢ 1enpo ycraHOBICHUS

EANHBIX TIOAXOMOB K OG(OPMIICHHIO TIHCHBMEHHBIX pPabOT, BBIMOIHAEMBIX
oOyvarommmucss W ciaymarenimu B JBOY 1o pa3nuyHbIM  HampaBICHHUSIM
(cnenuanbHOCTAM) U YPOBHSM MOJTOTOBKH.
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Ipunoxenue 2

MHHHCTEPCTBO HAVKH U BBICILLIET'O OBPA3OBAHUS POCCUIICKON OEJIEPALIMN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIK/ICHUE BBICIIEIO 00pa30BaHHUs

«/laibHEeBOCTOYHBIN (eaepaibHbI YHUBEPCUTET)
(AB®DY)

IKOJIA BUOMEJIMUIIUHDbI

®OHJA OOEHOYHBIX CPEACTB

o JTMCIUIIJIMHE «BBGI{@HI/IG B OMOTEXHOJIOTHIO 1 HpO(I)GCCI/IOHaJILHYIO
ACATCIIBHOCTDB»

HarpasiieHue moaroropku 19.03.01 buorexHoJiorust
(ypoBeHb OakamaBpraTa)
npoduiie MoJiekyasipHasi 0MOTEXHOJIOTHSA
dopma NOATOTOBKHU OYHAS

BaaguBocTok
2019



IHacnopt

(poHxa OLIEHOYHBIX CPEACTB

o AucHuIUInHe BBeseHue B OMOTEXHOJIOTUIO U TPO(eCCUOHATBHYIO

ACATCIBbHOCTD

Kona n ¢popmyauposka
KOMIIeTEHIIMHU

9Tanbl (l)OpMI/IPOBaH]/Iﬂ KOMIICTCHIIUN

OIIK-7

CIIOCOOHOCTHL HAXOIHUTh U
OILIEHUBATh HOBBIE
TEXHOJIOTHYECKUE PEIICHUS,
BHEAPATH pe3yabTaThI
OMOTEXHOJIOTHYECKHUX
HCCIIeJOBAHMIA n
pa3paboTok

3Haer

—TEOPETUUECKNE OCHOBbI OMOTEXHOJOIMU U OCHOBBI
OMOTEXHOJIOTMUYECKUX IIPOU3BO/ICTB;

—TpOOIEMBI pa3BUTHS OMOTEXHOJIOTHYECKHUX
METOJIOB B~ MEAMIMHCKOW  OHOJIOTMM U
OMOTEXHOJIOTHH, TPUOPHTETHBIC HATIPABIICHUS JIsI
WX PEIICHHUS;

—3HayeHWe  OWOTEXHOJIOTMH Ui  Pa3BUTHA
oOmectBa, €€ coumampHOoro dpdexra u
OMOPKOHOMUKH

VYmeer

—TIPUMEHATh HAYYHO-TEXHUYECKYI0 HH(POPMAIIHIO
[0 BOIPOCAM Pa3BUTHUs HOBBIX HANpAaBICHUN B
OMOTEXHOJIOTHH, B TOM YHCJIC€ B OMOMEIHIIMHE U
OmodapmarieBTHKe;

—paboTaTh C Hay4YHO-TEXHHYECKOW HHGopMaIuei,
WCIIOJBb30BaTh POCCUUCKUNA U MEXTyHapOIHbIN
OTIBIT B IPO(ECCHOHATBHON AESITETbHOCTH

Bnaneer

—KOMIUIEKCOM 3HaHMA W yMeHuH B  cdepe
COBPEMEHHBIX LeJIed W 3a7a4 MOJICKYJISIPHOM
OMOTEXHOJIOTHH, OCHOBHBIX HaNpaBlICHUN W
NEPCIIEKTUB Pa3BUTHUS;

—OpPUHLHUIIAMUA U METOAAMH HAXOXJCHUS U OLICHKH
HOBBIX TEXHOJOTHYECKHUX pelIeHuH,
CIIOCOOHOCTBIO BHEIPSThH pe3yJIbTaThl
OMOTEXHOJIOTMUYECKUX UCCJIEJIOBAaHUM u
pa3paboToK

I1K-9

BJIaJICHUE OCHOBHBIMH
METOJIaMH ¥ ITpUEMaMH
MPOBEICHUS
SKCIIEPUMEHTATBHBIX
HCCIEIOBAaHUN B CBOSH
npodeccnoHanbHOM
obmactu

3Haer

—00BEKTHI OHMOTEXHOJIOTHH u Hx
OnoTexHonornueckue GyHKIuu;

—OUOJIOTUYECKHE CHUCTEMbI, HCIOIB3YIOLIUECS B
MOJICKYJISIPHOM OMOTEXHOJIOTHH;

—XMMHYECKHH COCTaB JKUBBIX OPraHU3MOB H
(bu3noIOrHUecKue byHKIUN BaKHEHIITNX
XAMHYECKHX 2JIEMEHTOB, OHMOXUMHYECKHE
XapaKTePUCTUKHU OCHOBHBIX CYOKJIETOYHBIX
KOMIIOHEHTOB, DJJE€MEHTHl NUTAHUA  KIIETOK,
pUMEHsIEMbIE B OHMOTEXHOJIOTHYECKOM
MIPOU3BO/JICTBE;

—METObI 51 MIPUEMBI MIPOBEICHUS
OKCIIEPUMEHTANbHBIX HCCIEIOBAaHUNA B  CBOEH
npodecCuoHambHOM 00IacTH

Ymeer

—pemate CTaHIapTHHIE 3a/a4d MPOodhecCHOHATBLHON
JIeATeIbHOCTH c UCIIO0JIb30BaHUEM
UH(POPMALIMOHHBIX, o6ubnuorpaduyeckux
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pecypcos, MEINKO-OMOIOTHIECKON u
OMOTEXHOJIOIMYECKOMN TEPMHUHOJIOT UM,
UH(POPMALMOHHO-KOMMYHUKAITUOHHBIX
TEXHOJIOTUH M YYETOM OCHOBHBIX TpeOOBaHMIA
nH(OPMAITMOHHOW OE30MMaCHOCTH;

—paboTaTh ¢ HayYHO-TEXHUYECKOW HH(OpMAIUe,
WCIIOJIB30BAaTh POCCUMCKMM W  MEXIyHapOIHBIN
OTIBIT B TPO(ECCUOHATIBHOM I TETFHOCTH,
—IpPOBOAUTH  HUCCIIEOBAaHMS U  aAHAJIU3UPOBAThH
COCTOSIHUE  JKHUBBIX  CUCTeM, o0OpaOaThIBaTh
pe3ynbTaThl OMOJIOTMYECKUX UCCIIeI0BAaHUI

Bnaneer

—OCHOBHBIMH METOJIaMU M TPUEMaMH ITPOBEICHHUS
SKCIIEPUMEHTAIBHBIX ~ MCCIEAOBAaHUM B  CBOEH
npodeccuoHaIbHOM 00sacTu
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OneHouyHbIE CpPENICTBA —

KoHntposnmpyemsbie
. HanMEHOBAHUE
Ne i/ | momynu/ paznenst / Kopp! 1 sTansr popMupoBaHUs KOMIETESHITHIA »
TEKYILIUH MIPOMEXYTOYHAS
TEMBI JUCIIAILINHEI
KOHTPOJIb aTTecTaIns
1 Bsenenue B OIIK-7 3Haer YO-2 JK3aMeH M0
HpO(beCCI/IOHaJIBHny CHOCO6HOCTI) HaXOINTh U —TeopeTI/IquKI/Ie OCHOBBI 6HOT€XHOHOFI/II/I U OCHOBBI BOHpOCI)I BOHpOCﬂM
NEeATEIHLHOCTD OLICHHBAT HOBEIC OMOTEXHOJIOTUYECKUX TIPOU3BOJICTB; KOJTOKBHYMa 13-21, 26, 56-60
—TIpoOJIeMbI Pa3BUTHS OMOTEXHOJIOTHYECKUX METOJIOB B
TEXHOJIOTHYECKHE . I1P-1 YVO-1
MEIUITMHCKOHN OnoIornu u OMOTEXHOJIOTHH, 5
peIICHNA, BHENPATD MIPUOPUTETHBIC HATIPABJICHUS IS UX PEIICHNUS, Tecr cobecenoBane
pe3yJIbTaThl —3HauYe€HUEC OMOTEXHOJIOTHH JUIS pa3BUTHs 0OIIecTBa, €é
OMOTEXHOIOTHIECKHX COIMAIBHOTO A heKTa 1 OHOIKOHOMHKHU
HUCCIIEIOBAHUMI u | Ymeer I1P-7 JK3aMeH 110
pa3pa60TOK —IPUMCHATE HAYYHO-TEXHHUYCCKYIO I/IH(l)OpMaHI/IIO 10 OHOpHBIﬁ BOIIPOCaM
BOIIpOCcaM a3BUTHS  HOBBLIX  HAIpaBJIEHUA B
. p p : p KOHCIIEKT 1-12, 27, 31
HOTEXHOJIOTHA, B TOM 4YHCIE B OHOMEIHUIMHE U
> st [TP-4 pedepar
OouodapmarieBTHKeE; VO3
—paboTaTh C Hay4YHO-TEXHHUYECKOH HH(pOpMAIUEH, -5 NOKIaA
HCITOJIb30BaTh POCCUICKUIA M MEXIYHAPOIHBIN OIBIT B
podeCCHOHAILHON NeTEIbHOCTH
Bnaneer [1P-6 9K3aMEH MO
—KOMILJIEKCOM 3HAHHWI U YMCHI/Iﬁ B Cq)epe COBPCMCHHBIX MPAKTUYECKUE BOIIpOCaM
nene W 3a7ad  MOJIEKYJSIpHOW — OMOTEXHOJIOTHH, 3a1aHAS 32.45
OCHOBHBIX HaIlpaBJICHUHN U NIEPCIICKTUB Pa3BUTHS;
—NpPUHUUIIAMA W METOJaMHM HAaXOXKJACHHS M OLEHKH
HOBBIX TEXHOJOTHYECKHX PpEIICHUH, CIOCOOHOCTHIO
BHEJIPSTh pe3yabTaThl OMOTEXHOJIOTHYECKUX
WCCJICIOBAHMI U Pa3pabOTOK
T1K-9 3HaeT VO-2 SK3aMe€eH 110
BJIaJICHUE OCHOBHBIMH | —OOBEKTb OMOTEXHOJOTHMM M UX OHOTEXHOJIOTMYCCKHE BOIPOCHI BOIIpOCam
METOJJaMU W TIPUEMAMH }yHKIMH, KOJLIOKBUYMa 32-41
MPOBEACHUS —OHMONIOTUYECKHE  CHCTEMBI,  HCIONB3yIOIIUeCs B IP-1 VO-1
MOJIEKYJISIPHOM OMOTEXHOJIOTHH; colecenoBanue

OKCIICPUMCHTAJIbHBIX




HCCIIEIOBAHUN B
npodeccnoHaTBHOM
oOmactu

CcBOEU

—XAMHUYECKUU COCTaB KHBBIX OpraHu3MoB u
dusnonornueckne (pyHKIUNA BOKHEHIINX XHUMHYCCKUX
DJIEMEHTOB, OMOXMMHUECKHE XapaKTepUCTUKU
OCHOBHBIX CY6KJIGTO‘-IHI)IX KOMIIOHEHTOB, JJICMCHTHBI
IIUTaHUusA KJICTOK, IMPUMCHSCMBIC B
OMOTEXHOJIOTMTYECKOM TIPOU3BOJICTBE;

—MCTOAbl U MPHUEMBI MPOBCACHHA SJKCIICPHMCHTAJIbHBIX
MCCJIEI0BAHMI B CBOEH NpodeccruoHaabHON 00J1acTH

TECT

Ywmeer

—pemaTh CTaHIAPTHBIE 3a7add  MPO(EeCcCHOHATHLHOM
NESTEIbHOCTH C HCIOJb30BaHUEM HWH(GOPMAITMOHHBIX,
oubmmorpaduaeckmx pecypcos, MEUKO-
OHOI0rHYeCcKOn u OMOTEXHOJIOTNYECKOU
TEPMHUHOJIOTHH, WH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM W  Y4eTOM OCHOBHBIX TpeOOBaHHI
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

—paboTaTh € Hay4YHO-TEXHHYECKOW HHGOpMalueH,
UCIOJIb30BAaTh POCCUNCKUN U MEXIyHAPOAHBIN OMBIT B
pohecCUOHaIbHOM e TEIbHOCTH;

—TIPOBOAUTH UCCIIEIOBAHUS U aHAIM3UPOBATH COCTOSTHUE
YKUBBIX CHUCTEM, o0OpabaThIBaTh pe3ybTaThl
OHMOJIOTMYECKHUX UCCIICIOBAHUMN

I1P-7
OTIOpPHBIN
KOHCITEKT

[1P-4 pedepar
VYO-3 nokinan

9K3aMEH 10
BOIpOCAM
22-25, 28-30

Bnaneer

—OCHOBHBIMM METOJJaMM W TpUEMaMU NPOBEACHUS
JKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUHI B cBOEH
npoheccuoHaTbHOM 00IacTi

I1P-6
MPaKTUYECKHE
3aaHus

9K3aMeH 110
BOIpOCaM
46-55

87




Bsenenue B
OMOTEXHOJIOTHIO

OIIK-7 3Haer YO-2 9K3aMEH I10
CIOCOOHOCTh HAXOIUTh M | ~TEOPETUIECKHNE OCHOBBI OMOTEXHOJIOTHM M OCHOBBI BOIIPOCHI BOIIPOCaM
OIICHUBAThH HOBEIC OMOTEXHOJIOTHYECKUX IIPOU3BOJACTB, KOJUTOKBHYMa 13_2]_’ 26, 56-60
TeXHOJOTHUCCKHE —TpoOJIEeMbl Pa3BUTHS OMOTEXHOJOTHYECKHX METOIOB B IP-1 vVO-1
penienus, BHEJPATH | MCEIMINHCKOM OmoJIOTHH u OMOTEXHOJIOTHH,
Pe3yIbTaTHI MPUOPUTETHBIC HATTPABJICHHUS ISl X PEIICHUS; Teer cobecesioBatme
OHOTEXHOIOTMUECKHX —3HauYe€HHE OMOTEXHOJIOTHH JUIsl Pa3BUTHs OOIECTBa, €€
UCCIIENOBAHMIN 1 COIMaIbHOTO d(pdeKrTa 1 GMOIKOHOMUKHU
pa3paboTok Ymeer I1P-7 9K3aMeH I10
—TPUMEHATh HAYYHO-TEXHUUYECKYIO HWH(OpMAIUIO TI0 OTIOPHBIH BOIPOCAM
BOIPOCAM  Pa3BUTHS  HOBBIX  HaNpaBJCHUH B KOHCITEKT 1-12, 27, 31
OUOTEXHOJIOTHH, B TOM 4YHCJIE B OWOMEOUIIMHE U TTP-4 pedepar
OonodapmarieBTHKe;
—paboTaTh C Hay4YHO-TEXHHUYECKOH WHpOpMaIIUEH, Y0O-3 noxrnan
WCIIOJb30BaTh POCCUMCKUI U MEXIYHAPOIHBINA OMNBIT B
podeCCHOHATLHON e TEThHOCTH
Bnaneer I1P-6 AK3aMEH MO0
—KOMIUJIEKCOM 3HAaHUN W yMEHUH B chepe COBpEeMEHHBIX IPAKTHYCCKHE BOIPOCAM
nejael W 3a7ad  MOJICKYJISIPHOW  OMOTEXHOJIOTHH, 3a1aHAS 32-45
OCHOBHBIX HaIlpaBJICHUH U TIEPCIICKTUB Pa3BUTHS;
—TIpPUHIUIIAMA W METOJaMH HAaXOXJACHHS M OICHKH
HOBBIX TEXHOJIOTMYECKUX PEIICHUH, CIIOCOOHOCTHIO
BHEJIPATH pe3yIIbTaThl OMOTEXHOJIOrMYECKUX
WCCJICIOBAHUH M pa3pabOTOK
I1K-9 3Haer YO-2 9K3aMEH 110
BIIAJICHHE OCHOBHBIMK | —OOBEKTBI OHMOTEXHOJOTHH M HUX OMOTEXHOJIOTHYCCKHE BOIPOCHI BOIIpOCam
MeTonaMu M mnpuemamu | (QyHKUIuY; KOTOKBHYMa 32-41
MPOBEACHUS —OUONOTHYecKUe  CHCTEMBI,  HCIONb3yIOIIUecs B IP-1 YO-1
OKCIEPUMEHTAIBHBIX MOHCKy.TISIpI—\I’OI\/'I 6I/IOTCXHOJ'IOTI/II/I; TecT CO6CCCI[0B3.HI/IC
HCCHCHOB&HHﬁ B cBoel | —XUMHUYCCKUU COCTaB JKHUBBIX OpraHu3mMoB u
npodeccuoHanbHOM duznonornueckne (GpyHKIUU BOKHEHIIUX XUMHUYECKHX
obacTu 2JIEMEHTOB, OMOXMMHUYECKHE XapaKTEPUCTUKU

OCHOBHBIX CY6KJIGTO‘-IHBIX KOMIIOHCHTOB, 3JICMCHTHI
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IIUTaHUus KJIICTOK, IIPUMCHSACMBIC B
OMOTEXHOJIOTUYECKOM TTPOU3BOICTRE;

—MCTOAbI U IPHUEMBI MPOBCACHHA SKCIICPHMCHTAJIbHBIX
UCCJICJIOBAHHIA B CBOCH MpodeCCHOHATBHON 00IacTh

Ywmeer I1pP-7 AK3aMEH IO
—pemarh CTaHAApTHBIE 3aJauyd  MPodecCHOHATBHOM OTIOPHBIH BOIPOCAM
JESITETLHOCTH C HCIOJIb30BaHUEM HWH(OPMAIMOHHBIX, KOHCIIEKT 22-25, 28-30
oubmorpaduueckux pecypcos, MEJWIKO- | 4 pedepar
OMOJIOTHYECKOM u OMOTEXHOJIOT TIECKOU
TEPMHUHOJIOTHH, UH(HOPMAITMOHHO-KOMMYHHUKAITMOHHBIX YO-3 noxnan
TEXHOJIOTMI M  Y4YeTOM OCHOBHBIX TpeOoBaHUM
WH(POPMAITMOHHOM 06€30MMacHOCTH;
—paboTaTh C Hay4YHO-TEXHHUYECKOH WH(OpMAIIUEH,
HCIIOJIb30BaTh POCCUMCKUN U MEXKIYHAPOIAHBIN OMBIT B
npohecCuOHaIbHOM e TENIbHOCTH;
—TIpPOBOAUTDH UCCIIEJOBAHMS U aHAJIM3UPOBATH COCTOSHUE
YKUBBIX CHUCTEM, o0OpabaThIBaTh pE3yJIbTaThI
OMOJIOTMYECKHUX UCCIICOBAHUMN
Bnaneer I1P-6 3K3aMeH 110
—OCHOBHBIMHM MCETOJaMH MW IpHUEMaMH IIPOBCACHUMA MPAKTUYECKUE BOIIpOCaM
OKCIEPUMEHTAJbHBIX  HCCIEA0BaHUN B cBOEH 3a1aHAS 46-55

npodeccoHaIbHON 00J1acTH
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IlIkajia oneHUBaHUA YPOBHSA C(POPMUPOBAHHOCTH KOMIIETEHUM I

Koan
¢dopmyaupoBka Jtanbl popMHUPOBAHUS KOMIIETEHIIUN Kpurepun MMoka3arenu Bansi
KOMMeETEeHI[HH
OIIK-7 3HAET —TEOPETUYECKHE OCHOBHI | 3HAHUSA  (TOJIBKO OCHOBHOIO | IEMOHCTPHUPYET 3HaHusi | 61-75
CIOCOOHOCTh (moporoBbIii OMOTEXHOJIOTUM W  OCHOBHI | MaTepHuaJia) TEOPETHUECKHUX | TEOPETHUECKUX OCHOB
HAaXOJUTh 1 | YPOBEHB) OMOTEXHOJIOTUIECKUX OCHOB OMOTEXHOJIOTMM W OCHOBBI | OMOTEXHOJIOTHH " OCHOBBI
OIICHUBATH MIPOU3BO/ICTB; OMOTEXHOJIOTHIECKUX OMOTEXHOJIOTHYECKUX
HOBBIE —TpoOIEMBI pa3BUTHUSA | IPOU3BOJICTB; MPOOJIEM Pa3BUTHUS | TPOU3BOJICTB; MPOOJIEM pa3BUTHUS
TEXHOJIOTUYECKH OMOTEXHOJIOIMYECKUX METO/0B | OMOTEXHOJIOTMYECKMX METOJIOB B | OMOTEXHOJIOIMYECKUX METOJO0B B
e pelieHus, B MEAULMHCKONH OHOJIOTUU U | METUIIMHCKOM ouonoruu U | MEAUIIMHCKON ouonoruu u
BHEJIPSITh OMOTEXHOJIOTHH, OMOTEXHOJNIOTHH, TMPUOPUTETHBIX | OMOTEXHOIOTHH, MPUOPUTETHBIX
PE3yNIbTaThI OPUOPUTETHBIE  HANpPABJICHUS | HANIPABJIIGHUN U1 WX pEUICHHS; | HAlpaBlIeHUN Ui UX pPELICHHUS;
OMOTEXHOJIOTHYE JUI UX PELICHHUS; 3HaYeHUs] OMOTEXHOJOTUH JUIsl | 3HAaYeHUs] OUMOTEXHOJOTHUHU IS
CKUX —3Ha4yeHHe OMOTEXHOJIOTMM MJISl | Pa3BUTHUS oOmiecrTna, e€ | pa3BUTHA oOmiecTBa, ed
HCCIEAOBAaHUN U pa3BUTHS oO1recTBa, e€ | coManbHOrO addexra 1 | COLMAIBHOTO s dexra u
pa3paboTok conpanbHOro  3ddexra U | OMOIKOHOMHUKH OMOAKOHOMUKH
OMOPKOHOMUKH

yMeeT —TIPUMECHSATH HAy4YHO- | yMEHHe npu pelieHuM | 1eMOHCTpUpyeT (HA  ocHoBe | 76-85

(TpOABHHYTHI TEXHUUYECKYI0  MHGOpPMAIUIO | MPAKTHYECKUX  BONPOCOB U | 3HAHMIA) peuieHue

i) M0 BOMPOCAM Pa3BUTHS HOBBIX | 33/1a4  HCHOJIL30BATH 3HAHHS | IPAKTHYECKUX  BONPOCOB M

HaTpaBlICHUH B | OCHOBHOI0O MaTepuaia U | 331a4  TpUMEHEHHE  Hay4yHO-

OMOTEXHOJIOTMH, B TOM YHCIIE B
OromeTuIHE u
O6uodapmalieBTHKe;

—paboTaTh ¢ Hay4HO-

IPUMEHSTh HAyYHO-TEXHUUYECKYIO
UHPOpPMALIMI0O [0  BOMpOCaM
pa3BUTHs HOBBIX HampaBJieHUN B
OMOTEXHOJIOTMH, B TOM YHUCIIE B

TEXHUYECKOH uHpOpMaluu 0
BOIIPOCAM  pPa3BUTHS  HOBBIX
HarpaBJIeHUH B OMOTEXHOJIOTUH, B
TOM 4HCJIe B OMOMEIULIMHE U




TEXHUYECKON nHpopManueH, | OMOMEIUITIHE U | OmodapmaneBTUKE; YMEHHUE
UCIIONIb30BAaTh  POCCUUCKUU | | OModapMaIeBTHKE; paboTaTth ¢ HAyYHO-TEXHUYECKOU
MEX1yHapOIHbII OTIBIT B | paboTaTh ¢ Hay4YHO-TEXHUYECKOH | HHOpMaLMei, UCIIOJIb30BaTh
npo¢eCCuOHATBHOM uHpopmarnuen, WCIIOJIb30BATh | POCCHICKUI W MEXKyHapOIHBII
NeATEIbHOCTU POCCUHMCKMM W MEXIYHAapOJIHBIM | ONBIT B IPO(ecCHOHAIbHOU
ONBIT B  NPOQPECCHOHAIBHOM | AEATEIbHOCTU
JeSITENIbHOCTH
BIIaJIeeT —KOMIUIEKCOM 3HaHWM ¥ YMEHUH | rJIy00KOe W NMPOYHOe BJIa/IeHHe | IeMOHCTpHpYyeT HaBbIkH | 86-100
(BBICOKMIA) B cpepe COBPEMEHHBIX LieeH U | 3HAHUSIMH, YMEHUSAMH U | KOMIUIEKCA 3HAHUW M yMEHUH B
3a7a4 MOJIEKYJISIPHOM | HABBIKAMHM B KOMILIEKCE 3HAHUH | cepe COBPEMEHHBIX LieNell U
OMOTEXHOJIOTHH, OCHOBHBIX | U YMEHUH c(depbl COBPEMEHHBIX | 3a7ay MOJIEKYJISIPHOT
HamnpaBiICHUH W NEPCHEeKTHB | LeJded M 3aJad  MOJEKYJSPHOM | OMOTEXHOJIOTUH, OCHOBHBIX
pa3BUTHS; OMOTEXHOJIOTHH, OCHOBHBIX | HAIIPABJICHUH M IEPCIEKTUB
—IPUHLOHANIAMA W METOJAMU | HAalPABJIICHUA M MEPCIEKTHB | Pa3BUTHUSA; IPUHLMIIOB U METOIOB
HaXOXJIECHUS U OLEHKH HOBBIX | Pa3BUTHUS; IPUHLMIIOB U METOJOB | HAXOXKIEHUS M OLECHKUM HOBBIX
TEXHOJIOIMYECKUX  PELICHUH, | HAXOXKICHUS M OLEHKH HOBBIX | TEXHOJIOIMYECKHUX peleHun,
CIOCOOHOCTBIO BHEJPATH | TEXHOJOTHYECKUX pELIEeHNH, | BO3MOXXHOCTH BHEJPEHUS
pe3yJIbTaThI BHEJPEHUS pe3yJsibTaTaMu | pe3ysbTaToOB
OMOTEXHOJIOI MUECKUX OMOTEXHOJIOI MUECKUX OMOTEXHOIOTMYECKUX
UCCIIeIOBaHUN U pa3paboToK UCCIIeIOBaHUN U pa3paboToK UCCIIeIOBaHUN U pa3paboToK
ITK-9 3HAET —00BEKThl OMOTEXHOJIOTUH U UX | 3HAHUSL  (TOJIBKO OCHOBHOIO | IEMOHCTPHpPYeET 3HaHus | 61-75
BIIaJICHUE (moporoBsIii OMOTEXHOJIOIMUECKHE MaTepHuaJa) 00BEKTOB | OOBEKTOB OMOTEXHOJOTMM M HX
OCHOBHBIMU YPOBEHbB) ¢byHKUIMY; OUOTEXHOJIOT MU u ux | OMoTexHoJoruueckue (QyHKIUY;
METOJlaMU " —Ouonoruyeckue CHCTEMBI, | OMOTEXHOJIOrMYeCKHe (YHKLIUU; | OMOIOTHYECKUX CHUCTEM,
IIprueMaMHu VCIIOJIB3YIOLIUECS B | OMOJIIOTHYECKUX CHUCTEM, | UCIIOJIb3YIOIIUXCS B
IIPOBEICHUS MOJIEKYJISIPHOMN MCIIOJIB3YIOLIUXCS B | MOJICKYJIIPHOM ~ OMOTEXHOJIOTHH;
JKCIEPUMEHTAIIb OMOTEXHOJIOTHH; MOJICKYJIIPHOM ~ OMOTEXHOJOTHHU; | XUMUYECKOTO COCTaBa  JKMBBIX
HBIX —XWMMUYECKUIN COCTAB KUBBIX XMMHYECKOI'O COCTAaBA KUBBIX OpPraHu3MOB U (PU3UOJIOTHYECKUE
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HCCIICAOBAHUI B
CBOCH
npodeccuoHanbH
olf obiacTu

OpraHU3MOB u

byHKIIUU
XUMUYECKUX

(u3HONIOTrNIeCKHe
BaYKHEHIITNX
DJIEMEHTOB, OHMOXMUMHYECKHE
XapaKTePUCTHKHU OCHOBHBIX

CY6KHGTO‘~IHBIX KOMIIOHEHTOB,

DIIEMEHTHl IUTAHUS KIIETOK,
MIPUMEHSIEMBIC B
OHMOTEXHOJIIOTHYECKOM
MIPOU3BOJICTBE;

—METOIBI 5 TTPHEMBI
MIPOBEICHUS
IKCIIEPUMEHTATBLHBIX
HUCCIIETOBAHUN B cBOEH

npodeccroHanbHON 007aCTH

OpPraHu3MOB U (DU3HOJIOTHIECKUE

byHKUINMA
XUMHUYECKUX

Ba)KHEHIITIX
9JICMCHTOB,
OMOXMMHMUYECKHX XapaKTEPUCTUK
OCHOBHBIX CyOKJIETOUHBIX
KOMIIOHEHTOB, 9JIEMEHTOB
MUTaHUS KJIETOK, IPUMEHSIEMBIX B
OHMOTEXHOJIOTUIECKOM
MIPOU3BOICTBE; METOJI0B u
MIPUEMOB MIPOBEIACHUS
AKCTIEPUMEHTAITbHBIX
HCCIEeI0OBaHUN B cBOEH

npodecCHOHATbHON 00J1aCcTH

byHKIUU BAKHEHIIUX

XUMHYECKHUX 3JIEMECHTOB,
OMOXUMUYECKUX XapaKTEPUCTUK
OCHOBHBIX CyOKJIETOUHBIX
KOMIIOHEHTOB, 9JIEMCHTOB
MATAaHUSI KJIETOK, IPUMEHSIEMBIX B
OMOTEXHOJIOTHYECKOM
MIPOU3BOICTBE; METOI0B u
MIPUEMOB MIPOBEACHHUS
AKCIIEPUMEHTATBLHBIX
HUCCIEeN0BaHuN B cBoen

podeCCHOHATEHON 00J1acTH

76-85

yMeeT
(TPOIBUHY THI
if)

—pemniath CTaHJapTHHIC 3a/a4d
npodeccruoHaTbHON
JeSITEITBHOCTH c
UCIIOJIb30BAHUEM
UH(POPMAIMOHHBIX,
oubmnorpaduueckux
pecypcos, MEJHKO-
OMOIOTUYECKON u
OMOTEXHOJIOrMUECKON
TEPMHUHOJIOTHH,
UH(pOPMAaIMOHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJOTHI U y4eTOM

yMeHHe npu
NMPaKTHYECKHX

peleHun
BONPOCOB U
3a/a4  HMCHOJIb30BAaTh 3HAHUSA

OCHOBHOI'0O MaTepuaJja u pc€uiaTb

CTaH/JapTHBIC 3a7a4yn
npodeccroHanbHON
NeSITEeIbHOCTH C MCIIOJIb30BaHHEM
UH(POPMALIMOHHBIX,
o6ubimorpaduyeckux  pecypcos,
MeINKO-0MO0I0r HUeCKOn U
OMOTEXHOJIOTHUECKON

TCPMHUHOJIOTUH, I/IH(I)OpMaI_II/IOHHO-
KOMMYHHKAIITUOHHBIX TEXHOJIOT Uit

AeMOHCTpUpPYeT (Ha  OCHOBeE

3HAHUI) pelieHue
NPAKTHYECKUX
3a1a4

JACATCIIBHOCTH C HCIIOJBb30BaAHHCM

BONIPOCOB M
npodeccuoHanbHOM

WH(POPMAIMOHHBIX,
Oonbnuorpauyeckux  pecypcos,
MeINKO-OMOJI0r HUeCKON u
OMOTEXHOIOTUYECKON
TEPMUHOJIOTHH, UH(OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTHH
U Y4eTOM OCHOBHBIX TpeOOBaHHIA
nH(OPMaIIMOHHON OE30MaCHOCTH;

61-75
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U Y4E€TOM OCHOBHBIX TpeOOBaHMU
WH(OPMAITMOHHON 0E30TMacHOCTH;
paboTaTh C Hay4YHO-TEXHUYECKOMN
uH(popMalueH, UCTI0Ib30BaTh

—OCHOBHBIX TpeboBaHUM
HnH(}OpMaLMOHHON
0€e30I1acHOCTH;

—paboTaTh c Hay4yHO-

TEXHUYECKON  MHpopManuei,

HCIIONb30BATh POCCUMCKUN U

POCCUMCKHM W MEXAYHapOIHbBIN
ONBIT B  INpodeccrnoHalIbHON
JIeSATEIbHOCTH; MIPOBOJUTH
WCCJIEIOBAHNS W AHAJIW3UPOBATH
COCTOsIHUE

KHUBBIX CHCTEM,

o0OpabaThIBaTh pe3ynbTaThl

yMeHHe paboTaTh € HayyHO-
TEXHUYECKON uH(popMaluen,
UCIIOJIB30BATh  POCCUHCKUH U
MEX TyHaPOIHBIH OTIBIT B
npodeCCHOHATEHON

NeSITeTbHOCTH; TIPOBOJTUTH

MEXKIyHApOIHBIM  OMBIT B | OMOJIOTHYECKUX MCCIICIOBAHUM WCCJICIOBAHKUS WU aHAIM3UPOBATh
npodeCCuOHATBHOM COCTOSIHHE JKHBBIX CHCTEM,
NEeSTETbHOCTH; yMEHHe 00pabaTbiBaTh
—TpPOBOJUTH HWCCICAOBAHUSI U pe3yIbTaThI OHOJIOrMYECKUX
aHAJIM3UPOBATH COCTOSIHUE HCCIIEN0BaHUN
JKUBBIX CHCTEM, 00pabaThIBaTh
pe3yabTaThl  OMOJOTHYECKHUX
HCCIEOBaHUN
BJIaJ€ET —OCHOBHBIMA  METOIaMHU U | rJ1y0OKOe U MPOYHOe BJIaJIeHHe | IeMOHCTpPUpPYeT "HaBbIku | 86-100
(BBICOKHIA) npueMaMu MIPOBEACHUS | OCHOBHBIMH METOJaMH U | BJAJAE€HHsA OCHOBHBLIX METOIOB U
AKCIIEPUMEHTAJIbHBIX pueMaMHu MPOBEICHHS | TPUEMOB MIPOBEICHHS
HCCIICIOBAHU I B CBOEH | SKCIIepUMEHTABHBIX AKCIEPUMEHTATBHBIX
npodeccuoHaIbHOM 00IacTH HCCIIEIOBAHU I B CBOEH | UCCIENOBAHUI B CBOEM

npodeccuoHambHOM 00IacTi

npodeccuoHanbHOM 00IacTi
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JK3aMeHALMOHHBbIE MaTEePHAJIbI,
coepixale KOMILUICKT YTBEP:KACHHbIX 110 YCTAHOBJICHHOM (popme
BOIIPOCOB, IK3AMEHAIIMOHHBIX OMJICTOB JJIf IK3aMEHA

1. XapakTepucTHKa OCHOBHBIX TNOJIO)KeHHH «KOMIIJIEKCHON mporpaMMebl
passutus ouorexnonoruu PO no 2020 roga». Ctpareruueckas uenb [IporpaMMbl

2. [IpyoputeTsl pa3BUTHS OMOTEXHOJIOTHA.

3. OcHoBHble  3amaun  [IporpamMmmbl B 00JacTH  MPOMBIIIICHHOMN
OMOTEXHOJIOTUH.

4. OcHoBHble 3a71auu [IporpamMmbl B 06s1acT GuodapmarieBTUKH.

5. OcHoBHbie 3a1auu [IporpamMmel B 007aCTH OMOMETUIIMHBI.

6. OCHOBHBIC MYTH Pa3BUTHSI MOPCKON OMOTEXHOJIOTHH.

7. HanpapneHus 115t TOAAEPIKKH U Pa3BUTHS OMOKOJUICKITUM.

8. BiausiHne OMOTEXHOJIOTUY Ha CONUANIbHBIN d(PEeKT.

9. XapakTepucTuka KOHIENIIMN COBPEMEHHON OMOAKOHOMUKH B OOIIIECTRBE.

10. OcHoBHBIE TEXHOJOTHYECKUE MIATPOPMBI B OnorexHosnoruu Poccun.

11. denepanbHas 1eneBas nporpamma «PasButue dapmaneBTHUEeCKO U
MEIMIIMHCKON TIpoMmbIlieHHOCTH Poccuiickoit denepauun Ha nepuoxn ao 2020
rojia ¥ JaJbHEHUIIYI0 IEPCTIEKTUBYY.

12. ®enepanpabiii 3akoH  Ne  180-d3 or 15 wons 2016 1. «O
OMOMEIUIIMHCKUX KIETOYHBIX MPOIYKTaX.

13. XapakTrepucTrKa OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH.

14. Onpenenenruss MHUKPOOPTaHU3MOB, KJIETOYHBIX KYJIbTYpP >XUBOTHBIX U
pacTeHuii, BUPycoB, (hepMEHTOB, OMOJIOTUYECKH aKTUBHBIX XUMHUYECKUX BEIIECTB.

15. O6mas kinaccudukaiys OMOTEXHOJIOTHICCKON MPOTYKITHH.

16. Knaccudukamuss  OMOTEXHOJIOTHUYECKOW  MPOAYKIIMM B 00JacTH
MOJIEKYJISIPHOW OMOTEXHOJIOTHH.

17. OnpenencHus reHa, reHOMa, TCHOTHITA, aMIUTH(UKAITUH.

18. TlonsiTHe «MONEKYIsIpHAsT OMOTEXHOJIOTHS.

19. Bo3HUKHOBEHHE MOJEKYISIPHOW OMOTEXHOJIOTHH.

20. VcTopus pa3BUTHS MOJEKYJISIPHOH OMOTEXHOJIOTHH.

21. Hayunble pgocTMXKeHWsS B OOJACTH MOJCKYJISIpHON OWojloruu U
TEHETUYECKOW MHXKEHEPUH.

22. 3amaun 1 GyHKIIUU OMOMETUIIMHCKONW WHKEHEPUH.

23. KomMmepueckasi MOJICKYJISipHAst OMOTEXHOJIOTHSI.

24. OCcHOBHBIC dTalbl Pa3BUTHS OWOTEXHOJOTHH Kak Hayku. OCHOBHBIC
OTKPBITHUS 4-T0 3Tara CTAHOBJICHUS OMOTEXHOJIOTHH.

25. CoBpemeHHasi OMOTEXHOJOTHS KaK HayKa W IMPOOJEeMBbI, KOTOPhIE OHA



pelaer.

26. OcHOBHbIE 00JacTU OMOTEXHOJOTUM, UMEIOIINE MPOMBIILIEHHOE
3HAYEHUE.

27. IlepcrieKTUBBI pa3BUTUSL OMOTEXHOJIOTHH.

28. [IpodeccruonanbHble 3a1a4 OUOTEXHOJIOTA.

29. KoMmmeTeHIIMM  BBIMYCKHMKA HAMpPaBIEHUS TOATOTOBKH  BBICIIETO
oOpa3oBaHus «bUOTEXHOTOTHY.

30. IlepcriekTUBBI npodeccruoHanbHON 3aHATOCTH CIIELUAIINCTA
MOJICKYJISIPHOM OMOTEXHOJIOTHUH.

31. [lepcriekTUBHbBIE O0OBEKTHI OMOTEXHOJIOTUH. Nx BBICOKAsI
BO300HOBJIIEMOCTb.

32. XapakTepucTiKa 00JacTH MPUMEHEHHS OAKTEPUIA.

33. XapakTepucTUKa  MHUKpPOBOJOpPOCIEH W UX  NIPUMEHEHHE B
OMOTEXHOJIOTUH.

34. OcHOBHBIE OMOTEXHOJIOTHYECKHE 00JIaCTH TPUMEHEHUS TPUOOB.

35. Ucnonb3oBaHue 1ieceHei B OMOTEXHOJIOTHYECKON MPOMBIIIIEHHOCTH.

36. [IpumeHeHue NpoCTEHIINX B OMOTEXHOIOTHH.

37. Ucnonb30BaHUs BOAOPOCEH B OMOTEXHOJIOTHH.

38. XapakTepucTHKa TPAAUIIMOHHBIX U COBPEMEHHBIX MTyTEH UCTIOIb30BaHUS
JTUKOPACTYIINX PACTCHUH.

39. [lonsaTne TeHeTHMYeCKOW (TeHHOM) WHXKeHepuu. Bkian reHeTnyecKou
WH)XCHEpUU B pa3BUTHE OMOTEXHOJNOTUU. [IpuMephl TpaHCTEHHBIX pPACTEHUU H
KUBOTHBIX. XapaKTePUCTUKA MPEHUMYIIECTB M HEJOCTATKOB HCIOIb30BAHUS
T€HHON WH>KEHEPUHU.

40. 3agaun u (QYHKIIUA MEIUIIMHCKONM OWOTEXHOJIOTHH B KJIETOYHOM U
TKAHEBOW MHYKCHEPUU JJIs1 TEPATIEBTUUYCCKUX LIETIEH.

41.3anaun U GyHKIHM MEIUIIMHCKOW OMOTEXHOJOTHH TIO HaIpaBJICHUIO
OMOCOBMECTUMEBIE MaTEPHUAITBI.

42. CoBpeMeHHbIE JNOCTUKECHUS T€HETUYECKOU VH)KCHEPUU.
XapakTepucTUKa OCHOBHBIX MPOAYKTOB IIPOMBIIUIEHHON T€HHOW UHKECHEPUH.

43. MonekynspHass ~ OMOTEXHONOTHS  Kak  pa3fen  OMOTEXHOJIOTHH,
HCMOJIb3YIOIIEH METO/Ibl TEHETHYECKON NHKEHEPHUU.

44. TlonydyeHue ¢ MOMOUIbIO T'€HHOW WHXKEHEPUU BaKIUH, aHTUOWOTHKOB,
OpPraHUYECKUX KUCIOTHI.

45. [lepcieKTUBHOCTh TPUMEHEHUSI MOPCKOW OumorexHoimormu B cdepe
NEeATeNIbHOCTH YEJIOBEKA.

46. 3amaun [Iporpammer «kb11O-2020» B chepe MOPCKON OMOTEXHOIOTHH.

47. XapakTepuCTHKa MOTEHITHATa MOPCKAX MaKpO- © MEKPOOPTaHU3MOB.

48. OcHOBHBIE ~ OHOJIOTMYECKM  aKTHUBHBIE  COCJUHEHUS  MOPCKHX
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MaKpOOpPraHM3MOB W MHUKPOOPraHU3MOB. O(P(HEKTUBHOCTh HMX MPUMEHEHUS B
MeIUIIMHCKOMU cepe.

49. bUONOrMYeCKH AaKTUBHBIE CBOMCTBA IOJMHEHACHIIEHHBIX JKUPHBIX
KHCJIOT, BBIJICJICHHBIX U3 THIPOOHOHTOB.

50. IlepcnieKTUBHOCTh MPUMEHEHHSI MOPCKUX MHUKPOOPTraHW3MOB B MOPCKOM
OMOTEXHOJIOTUH.

51. IlpodeccuonanbHble  KOMIIETEHLIMM  BBIIYCKHUKA  HaIpaBICHUS
MOJITOTOBKY BBICIIET0 00pa3oBaHusl « BUOTEXHOIOTUs» 1O BUIAM JI€ATEIbHOCTH.

52. Ilnanbl «KomruiekCHOM mporpaMMbl pa3BuTusi OuorexHosioruii B PO Ha
nepuof a0 2020 r.» B yacTu pa3BUTUs 00pa3oBaHus B cepe OMOTEXHOIOTUH.

53. Ilnanbl «KomruiekcHOM nporpaMMbl pa3BuTUsl OuotexHosioruii B PO na
nepuof 10 2020 r.» B 4acTU pa3BUTHUS HAYKH B cepe OMOTEXHOIOTUH.

54. ITnansl «KoMmIuiekcHOM nmporpaMMbl pa3BuTus OuotexHosnoruii B PO Ha
nepuoj 10 2020 r.» B 4acTH B3aUMOJICUCTBHS OM3HECa, HAYKU U 00pa30BaHUs.

55. [IpuopuTeThl pa3BUTHSI KIETOYHBIX OMOMEIUIIMHCKUX TEXHOJIOTHIA.

56. [lonsiTve w  ompeneneHWe  TIEHETUYECKH  MOIUMDUIIMPOBAHHOTO
OpraHu3Ma.

57. IlonsTe U OIpeiAcicHue OMOTEXHOJIOTUH, MOJIEKYJISIPHOU
OMOTEXHOJIOTHH, OMOMEIUIIHHEL.

58. IlonsiTue u ompeaeneHue KIETOYHOM  KyJIbTYpbl, KOHCOpIHMYMa
MUKPOOPIraHU3MOB, YACTON KYJIBTYpPBI, IPOAYLICHTA, IITAMMA.

59. [lonatTe w®  ompejacneHUe OWOMHXKEHEPUH, OMOTpaHCchOpMaIUH,
MOJIEKYJISIPHOU CEJIEKLMHU, KIIOHAJIBHOIO MUKPOPA3MHOKEHHUS, KIOHUPOBAHUS.

60. [lonsiTue u omnpenencHue OunopeakTopa, ¢epMeHTepa, TTyOHMHHOTO
KyJIbTUBUPOBAHUSA, IOBEPXHOCTHOTO KYJIbTUBUPOBAHUS BaKIUH.

CocraBuTenb % /;C N.A. CynpyHosa

(momucek)

«05» dexabps 2019 e.
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Kpurepuu BoICTaB/ICHHSI OLCHKH 00y4aIOLIMMCH HA JK3aMeHe

o IMCIOMIIJINHE

«BBeneHue B OMOTEXHOJIOTHUIO U TPO(HECCUOHATIBHYIO IEATEILHOCTD

Babl
(perTHHr OB
Ol OLIEHKN)

Onenka
3auera/
JK3aMeHa
(cranpaprtHas)

TpebdoBanus k cpopMUPOBAHHBIM KOMIIETEHIUAM

100-85
OaIoB

«OMIAUYHO»

OneHka «OTJIIMYHO» BBICTABIIAETCA OOydaroIEMycCs,
€CI OH IIIyOOKO M TPOYHO YCBOMJ IPOrPAMMHBIM
MaTepuai, UCUepIbIBaIOLIE, TOCIEI0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT TEeCHO
yBA3BIBATH  TEOPUIO  C  MPAKTUKOH,  CBOOOJHO
COpaBlI€TCS C 3aJayaMM, BONPOCAMH U JIPYTHUMH
BUJaMU [IPUMEHEHUS 3HAHUI, IpUUEM HE 3aTpyJHseTcs
C OTBETOM NpU BUJOM3MEHEHUH 3a/laHuH, UCIIOJIb3YET B
OTBETE MaTepuall MOHOIrpadUUEecKOl JUTEpaTypHl,
IIPaBHWJIBHO 0OOCHOBBIBAET MPUHATOE pPEIICHUE, BIIaIEET
Pa3HOCTOPOHHUMU HaBbIKaMU u nprueMaMu
BBIIIOJIHEHHSI MPAKTUYECKUX 3a/1a4.

85-76
OaIoB

«xopouio»

OneHka «XOpOILO» BBICTABISIETCA OOydYaromeMycs,
€CIi OH TBEPAO 3HAEeT MaTepuajn, TrpaMOTHO U IO
CYILLIECTBY HW3JIaraeT ero, He JOIMYyCKas CYIIECTBEHHBIX
HETOYHOCTE B OTBETe Ha BOMNPOC, MPABUILHO
IMPUMEHSIET TEOPETHUECKUE MOJIOKEHUS MPU pPELICHUH
NPAKTUYECKUX  BOMNPOCOB M 3ajady,  BIaJeer
HEOOXOAUMBIMU  HaBBIKAMU U TNpUEMaMH  HX
BBITIOJTHEHHS.

75-61
Ooat

«y00671emeop
UMEeNbHO »

Onenka «YIOBIIETBOPUTEIHHO BBICTABIIACTCS
oOydarolemMycsi, €clidM OH HMEeT 3HAHUS TOJIbKO
OCHOBHOT'O MaTepuaina, HO HE YCBOWJ €ro JAerajei,
JOMYCKAaeT HETOYHOCTH, HEAOCTATOYHO IMpaBUJIbHbBIC
bopMyIUpOBKH, HapyILICHUS JIOTUYECKOI
MOCNIEAOBATEIbHOCTH B M3JIOKEHUH IPOrpaMMHOTO
MaTepuana, UCTIBITHIBACT 3aTpyIHEHUS npu
BBINIOJTHEHUH MTPAKTUYECKUX PaldoT.

60-50
OaIoB

«Hey0o8nems
OpUMENbHO»

OI_ICHKa «HCYOOBJICTBOPUTCIIBHO» BBICTAaBJIAACTCA
06yqafomeMyc51, KOTOpBIﬁ HE 3HaeT 3HAYUTEIbHOU
qaCTu IMpOorpaMMHOIo Martcpuraia, AOITYCKAcCT
CYHICCTBCHHLIC OIJ_II/I6KI/I, HCYBCPCHHO, C OOJIBIIMMU
3aTPYAHCHUSMHU BBIIIOJHACT ITPAKTHYCCKUC pa6OTH. Kak

NPaBUJIO, OIEHKA «HEYIOBJICTBOPUTEIBHO» CTABHTCS
o0yJaroImuMcsi, KOTOpPbIE HE MOTYT TPOJIOKUTH
oOyueHue 0e3  JOMOTHUTENBHBIX  3aHATHH  TO

COOTBGTCTBYIOH_[eﬁ JUCHUIIIINHC.




Obpas3ey sK3amMeHayuoOHH020 buiema

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OEPA3BOBAHU S POCCUMCKON ®EEPALINN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHUE BBICIIETO 00pa30BaHuUs
«/laIbHEeBOCTOYHBIN (peaepaIbHbIIl YHUBEPCUTET»
(ABDY)
IIIxo/1a OMOMeIMIIHHBI
(IIIbM)
Peanuzyrommii JlenapraMeHT MEIUIIMHCKON OMOJIOTUH U OMOTEXHOJIOTUU

oIl 19.03.01 MonexynsipHasi OMOTEXHOJIOTHsI

JucuuruimHa BBenenne B OMOTEXHOJIOTHIO ¥ TPO(GECCHOHATBHYIO IS TETBHOCTh
®opma o0yuenuss OuHas

Cemectp 1 (ocennnit) 20__-20__ yueGHOTrO rosma

JK3aMeHAIIMOHHBbIH OmteTr Ne 1

1. CoBpemennas OuorexHosiorusi. Ilonstue OuooOBekTa. OOIIKME CBEICHHUS O
OMOJIOTMYECKHX 00BEKTaX.

2. COBpEeMEHHBIC JOCTHIKCHUS TI'E€HETHYCCKON WH)XKCHEpUH. XapaKTepUCTHKA
OCHOBHBIX MPOJAYKTOB IMPOMBIIIICHHOW F'€eHHON MH)XKCHEPUH

3. IllonsTue wu  omnpeneneHue  OwopeakTopa, ¢epMeHTepa, TIIyOHMHHOTO
KyJIbTHBUPOBAHMS, TOBEPXHOCTHOTO KYJIbTUBUPOBAHUS BaKIUH.

Jupekrop JlenapramenTa
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KommuiekTbl OIICHOYHBIX CPEACTB 1JIsd TeKyl]_[eﬁ arrecralmu

OdopMieHne OIOPHOT0 KOHCIIEKTA
no AucHuIUInHe BreeHue B OMOTEXHOJIOTHUIO U TPO(heCCHOHATBHYIO
NeSATeTbHOCTh

1. MornekynsipHO-OHOTEXHOIOTYECKast PEBOJTFOLIHSL.
1.1 Texnonorus pekomOunanTHbIx JIHK.
1.2 Bo3HUKHOBEHHE MOJIEKYISIPHON OMOTEXHOIOTHH.
1.3 Kommepripanuzanusi MOJIEKYISIPHONH OMOTEXHOJIOTHH.
1.4 Hangexxapl ¥ ortaceHus.
2. bruonoruueckue CUCTEeMBI, UCTIONB3YHOIIUECS B MOJICKYJISIPHOM OMOTEXHOJIOT .
2.1 TIpokaprOThl ¥ 3YKApUOT.bI
2.2 Escherichia coli.
2.3 Saccharomyces cerevisiae.
2.4 KynbTypbl 5yKapuOTHIECKHX KIICTOK.
3. JHK, PHK u cunTe3 Genka.
3.1 Ctpykrypa JJHK.
3.2 Pemukanus.
3.3 PacimudpoBka renernueckont napopmanuu: PHK u 6emnoxk.
3.4 TpaHcnsaus.
3.5 Perynsmust TpaHCKPUIIIUN Yy OaKTEPHi.
3.6 Perynsuusi TpaHCKPHUIIIIUU Y 9YKapHOT.
4. Texnonorus pekomOuHanTHbIX JJHK.
4.1 PecTpunupyrolye dHI0HYKII€a3bl.
4.2 [Tna3MuaHbIC BEKTOPHI.
4.2.1 [na3muaabiii Bektop PBR322.
4.2.2 Tpancdopmarust u 0oTO0p.
4.2.3 JIpyrue miaa3MuHbIe BEKTOPHI.
4.3 Co3nanue U CKpUHUHT OMOJIMOTEK.
4.3.1 Co3manne reHOMHON OMOJIMOTEKH.
4.3.2 CKpUHUHT ¢ TTIOMOIIBI0 THOPHIN3AIIHH.
4.3.3 UMMyHOTOTHYECKUI CKPUHUHT.
4.3.4 CKpUHUHT 10 aKTUBHOCTH OeJKa.
4.4 KiioHupoBaHUE CTPYKTYPHBIX T€HOB 3YKAPHOT.
4.5 BekTopsl AJis1 KJIOHUPOBaHUs KpynHbIX pparmentoB JTHK.
4.5.1 BekTopsl Ha OCHOBE OakTepuodara.
4.5.2 KocMuspr.
4.5.3 BexTopHBIC CHCTEMBI JIJIs1 KIIOHUPOBAHUST OUY€HBb KPYITHBIX
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dbparmentoB JTHK.
4.6 I'enetnueckast TpaHchopMalus MPOKapUOT.
4.6.1 Ilepenoc IHK B E. coli.
4.6.2 DnexTponopanusi.
4.6.3 Konbroramus.
S. XVMMHYECKUM CHHTE3, OIPENECICHUE HYKIICOTHUIHOW IOCIEIOBATEIIBHOCTH U
amrumadukarms JJHK.
5.1 Xumnueckuii cunre3 JJHK.
5.1.1 ®ochopaMUIUTHBII METO/I.
5.1.2 [IpuMeHeHne CUHTE3UPOBAHHBIX OJUTOHYKIICOTHIOB.
5.1.3 CuHTe3 reHoB.
5.2 Metonpl cexkBenupoBanus JTHK.
5.2.1 Inne30kCuHYKICOTUAHBIN MeTo cekBenupoBanus JHK.
5.2.2 CeksenupoBanue JJHK ¢ momomnisio BekTopa Ha ocHoBe ¢ara M13.
5.2.3 IIpaitmep-onocpe1oBaHHAs TTPOTYJIKA.
5.3 IlonumepasHas LienHas peaKiusi.
5.3.1 IHonyuenue ¢ nomoubto [P k/IHK, oTBeuaromumx koHam
mosekyn MPHK.
5.3.2 Cunre3 reHoB ¢ nomoinpsio TTIP.
6. OnTUMU3aIEs SKCIPECCHH T'eHOB, KIOHUPOBAHHBIX B IPOKAPHOTUYECKUX CHCTEMAX.
6.1 Dkcnpeccusi FTeHOB NMPU YYACTUH CHIIBHBIX PETyJIMPYEMbBIX TPOMOTOPOB.
6.1.1 Perynupyembie IPOMOTOPHI.
6.1.2 ITonyueHnre 6OIBITUX KOJIMYECTB OCIKOBBIX ITPOTYKTOB.
6.1.3 KpynnomacimtabHble CUCTEMBI.
6.1.4 Vcnionb3oBaHue AJ1s1 IKCIPECCUH IPYTHUX MUKPOOPTraHU3MOB
6.2 XuMepHBIC OCITKH.
6.2.1 PacmiernieHre XuMEpHBIX OEIIKOB.
6.2.2 [IpuMeHeHne XUuMEPHBIX OEIIKOB.
6.2.3 BritoueHue 0€IKOB B TOBEPXHOCTHBIE CTPYKTYPHI.
6.3 OgHOoHaAMpaBICHHOE TAHJAEMHOE PACIIOJIOKEHHUE TeHOB.
6.4 TpaHCAAIIMOHHBIE DKCIIPECCUPYIOMINE BEKTOPHI.
6.5 Crabunuzamus 6EIKOB.
6.6 PocT B ycrioBusIX HEJIOCTaTKa KUCIOPO/I.
6.6.1 Ilpumenenre X03MCKUX IMTaMMOB C IS()UIIUTOM MMPOTEUHA3.
6.6.2 bakTepuaibHbIi «T€MOTJIIO0UHY.
6.7 Unterpamnus ayxepoanoit JJHK B xpomocomy xo3suHa.
6.8 IloBeimenre P PEKTUBHOCTH CEKPEIUM.
6.9 Merabonudeckas meperpys3Ka.
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7. TlomyueHne pPEKOMOMHAHTHBIX OEJIKOB C IOMOIIBI0 3YKaApUOTHUYECKUX
CHCTEM.
7.1 Cuctemsl skcnipeccuu Saccharomyces cerevisiae.
7.1.1 BekTopsl mis S. cerevisiae.
7.1.2 Tlpsimast akcmipeccus B S. Cerevisiae.
7.1.3 Cekpenus reTepoIOTUIHbIX OSJIKOB, CHHTE3UPYEMBIX S. Cerevisiae.
7.2 Ipyrue IpoxKEBbIE CUCTEMBI IKCIIPECCHUM.
7.2.1 CuHTE3 MOBEPXHOCTHOTO aHTUT'€HA BUpYyca remnarura B.
7.2.2 Cuntes O6b1ubero auzonuma C2.
7.3 CucTeMBbl JKCIPECCHU C HCIOJb30BAHUEM KYJbTYp KIETOK
HACEKOMBIX.
7.3.1 Cucrtema 3KCHpeccCUpyIoUInX BEKTOPOB Ha OCHOBE 0aKyJIOBUPYCOB.
7.3.2 TlonyueHnue peKOMOMHAHTHBIX 0aKyJIOBUPYCOB.
7.4 Co3naHue YeJTHOYHOTO BEKTOpAa Ha OCHOBE OaKyJOBHUPYCOB HJIs
E. coli u kimeTok HaCEKOMBIX.
7.4.1 BplneneHre peKOMOMHAHTHOTO OesKa U3 KJIETOK HACEKOMBIX C
OMOIIIbI0 ap(UHHOTO CBSI3bIBAHUS.
7.5 Dkcrnpeccupyromme BEKTOPbI It pa0OThI C KIETKAMH MIIEKOTUTAIOIINX
7.5.1 CeneKTUBHbBIE MapKEPHBIE T€HBI.
7.5.2 Dkcnpeccus AByX KIIOHUPOBAHHBIX T€HOB B OJHOM KIIETKE.
MJIEKOMUTAOIINX.
8. HampaBiieHHBIN MyTareHe3 ¥ reHHasl HH)KCHEPHsI OSITKOB.
8.1 HampaByieHHBIN MyTareHe3: MeTOIUKA.
8.1.1 ONMroHyKJI€OTH 1-HAMPABJICHHBIN MyTareHe3 ¢ UCIOJb30BaHUEM
JTHK ¢ara M13.
8.1.2 OIMroHyKJI€OTH/ I-HAMPABICHHBIM MyTareHe3 ¢ UCIOJIb30BaHUEM
miazmuanoun JIHK.
8.1.3 OnuronykiaeoTH1-HaNPaBIEHHBII MyTareHe3 ¢ UCIIOJIb30BAHUEM
[MHP-ammumdukanmm
8.1.4 Cny4aitHblii MyTareHe3 ¢ UCIOJIb30BAaHUEM «BBIPOKICHHBIX
OJINTOHYKJICOTUAHBIX MPaiiMepPOB.
8.1.5 CnyyaiiHblii MyTareHe3 ¢ UCIoJIb30BaHUEM aHAJIOIOB HYKJIEOTHIOB.
8.2 I'ennast nH>)KeHepHsi OCITKOB.
8.2.1 O0pa3oBaHMe TOTOTHUTEIBHBIX TUCYIb(DUIHBIX CBA3CH.
8.2.2 3ameHa acniaparvHa Ha JApyrvue aMUHOKHUCIIOTHI.
8.2.3 YMeHbllIeHHEe Yiciia CBOOOAHBIX CYIb(OTUAPUIBHBIX TPYIIIL.
8.2.4 IloBbIieHNEe PEepPMEHTATUBHON AaKTUBHOCTH.
8.2.5 N3menenue notpeOHOCTH (PEPMEHTOB B METAIITUYECKUX
Ko(akTopax.

101



8.2.6 13menenue cneunuyHoCcTU hEPMEHTA.
8.2.7 IloBbllieHHE CTAOUIBHOCTU U CHELUPUUHOCTH (DepMeEHTA.

Kpurepun ouenku:
v" 100-86 6ay10B — OTBET MOKa3bIBAET INTYOOKOE M CHCTEMATHIECKOE 3HAHKE

BCETr0 MPOrpaMMHOr0 MaTepualia U CTPYKTYpPhl KOHKPETHOTO BOIPOCA, a TakKkKe
OCHOBHOTO CO/IepKaHMsI U HOBALMU JIEKIIMOHHOTO Kypca M0 CPAaBHEHUIO C yU4eOHOU
JUTEPATYPOil; TEMOHCTPUPYET OTYETIIMBOE U CBOOOIHOE BJIAJIEHUE KOHIIETITYaJIbHO-
MOHSTUUHBIM anmnapaToM, HAyYHBIM S3IKOM M TEPMHUHOJIOTHUEH, OTBET MOKA3hIBACT
3HaHUE OCHOBHOM JIUTEPATYPhI U 3HAKOMCTBO C JIOMOJTHUTEIBHO PEKOMEHI0BAaHHON
JUTEPATYPO, TOTHYECKH KOPPEKTHOE U YOeIUTEIbHOE U3JI0’KEHUE OTBETA.

v 85-76 GamioB — 3HAHHE Y3JIOBBIX MPOOJIEM MPOrPaMMbl W OCHOBHOTO
COJIepXKaHUsl JICKIIMOHHOTO Kypca; yMEHHE TIOJIb30BAThCS  KOHIICTITYalbHO-
MOHSATUUHBIM alfapaToM B TPOIECCE aHalM3a OCHOBHBIX MPoOJeM B pamKax
JTAHHOM TEMbl, 3HAHWE BAXKHEUIIUX pabOT M3 CIHUCKA PEKOMEHIOBAHHOM
auTepaTypel. B 1emom JIOTMYECKHM KOPpPEKTHOe, HO HE BCerga TOYHOE W
apryMEHTHUPOBAHHOE U3JIOKEHUE OTBETA.

v’ 75-61 Gamn — (parMeHTapHble, MOBEPXHOCTHBIE 3HAHHUS BaXKHEMIIMX
paslenioB MpOrpaMMbl M COIEpP)KAHUS JICKIMOHHOTO Kypca; 3aTpyIHEHHUs ¢
UCIIOJIb30BaHUEM HAYYHO-TIOHATUMHOTO afmapara ¥ TEPMHHOJIOTHHM yueOHOU
JTUCIUIUIMHBI; HEMOJIHOE 3HAaKOMCTBO C  PEKOMEHIOBAHHOW  JIMTEPaTypoOu;
YaCTHYHBIC 3aTPyJHECHHS C BBIMIOJHEHUEM TMPEIYCMOTPEHHBIX MPOTrpamMMoOun
3aJlaHui; CTpEeMJICHHE JIOTUYECKH OIpPEACTICHHO U TMOCIEAOBATEIbHO H3II0XKUThH
OTBET.

v' 60-50 OamnoB — He3HaHHE, TUOO OTPHIBOYHOE IPEICTABICHHE O JaHHOM
npobiieMe B paMKax y4eOHO-TIPOrpaMMHOI0 MaTepuaina; HEyMEHHE HCIOJIb30BaTh
MMOHATUMHBIN allapar; OTCYTCTBUE JIOTUYECKOM CBSI3U B OTBETE.

‘ / ‘ 3 /
CocraBuTens %% N.A. CynpyHoBa

(Tmomucek)

«05» dexabps 2019 2.
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TeMbl pepepaToB U 10KI210B
1o JMcunIvInHe BeeneHue B OMOTEXHOJIOTHIO U TPO(HECCHOHAIBHY IO
NEATEIIBHOCTD

1. OObexThl OMOTEXHOJIOTHU (OMOJIOTMYECKUE CUCTEMBI, MCIOJIb3yEeMbIE B
OMOTEXHOJIOTUH).

2. buoo6wekThl. CriocoObl X CO3JJaHUS M COBEPIICHCTBOBAHUS.

3. CnocoOBI ¥ CUCTEMBI KYJIbTUBHPOBAHUS MUKPOOPTAHU3MOB.

4. Vlcionb30BaHWE  MOJICKYJISIPHBIX ~ MEXAHW3MOB  BHYTPUKIJICTOYHOU
PEryJiu B OMOTEXHOIOTHUYECKOM MTPOU3BOJICTBE.

5. [IpumeHeHne METOJOB MOJICKYJISIPHOH TEHETUKH W MHUKPOOHUOJIOTHUU B
HKOJIOTUU ¥ OMOTEXHOJIOTUU IUaHOOAKTEPHIA.

6. MonekynsipHoe KOHCTPYMPOBAaHHUE TMOJMMEPHBIX  MATEepUaioB IS
OMOTEXHOJIOTUH U METUIIUHBI.

7. OOBEKTHI MOJIEKYJIAPHON OMOTEXHOJIOTUH.

8. MounekynsipHasi OMOTEXHOJIOTHS MPOKAPHOT.

9. MonekynsipHas OMOTEXHOJIOTHUS SYKAPHUOT.

10. ToyeuHsIit MyTareHe3 U reHHasi MHXKEHEpUs OEJIKOB.

11. MonexynsipHas OMOTEXHOJIOTHUS B (hapMallvu.

12. MonexynsipHas OMOTEXHOJIOTHS BAKIIHH.

13. MonexynsipHas OUOTEXHOIOTUSI MUKPOOMOIOTHYECKUX CUCTEM.

14. CoBpeMeHHOE COCTOSIHHE U TIPOOIEMbI IPOU3BOICTBA AMUHOKHUCIIOT.

15. CoBpeMeHHOE COCTOSIHME M TPOOJIEMBbI MPOU3BOJCTBA OMOJOTHYECKHU
AKTUBHBIX BEIIECTB.

16. CoBpeMeHHOE COCTOSTHUE U TTPOOJIEMBI TPOU3BO/ICTBA aHTUOMOTUKOB.

17. CoBpeMeHHOE COCTOSIHHE M TIPOOJIEMBI ITPOM3BOICTBA MHCYJIMHA.

18. CoBpeMeHHOE COCTOSIHHE W MPOOIEMBI TIOTYYCHUS TIEKTHHOB.

19. CoBpemMeHHOE COCTOSIHHE U MPOOIEMBI TIOTYICHUS KAPOTUHOHIOB.

20. TTpo6ieMbl IPOU3BOICTBA OUOTOTUIECKH AKTHBHBIX MOJICKYJI.

21. cnonb30BaHWe  TEHETUYECKOW  WHXKEHEPUU Uil TOJYUYCHHS
MPAKTUYECKHU MOJIE3HBIX MITAMMOB MUKPOOPTAaHU3MOB.

22. Ontumu3anuss ~ OMOTEXHOJOTHYECKHMX  IMPOIECCOB € ITOMOIIBIO
MPOTrPAMMHBIX TIPOIYKTOB.

23. CBepxCUHTE3  TPOIYKTOB  MeTaboimM3mMa C  HCIOJIb30BaHHUEM
T€HETUYECKUX METOJIOB.

24. BnusiHue yCIOBUN KyJbTHBUPOBAHHUS HAa CTaOWIBHOCTH IUIA3MHUI U
OMOCUHTETUYECKYI0 aKTUBHOCTh PEKOMOMHAHTHBIX IITAMMOB OaKTEpHil.

25. MeTo1pl TeHHOUM HH)KEHEPUU B OMOTEXHOJIOTHH.
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Kpurepun oueHku npe3eHTannu J0KJIa/4a:

E 50-60 6108 61-75 Gaos 76-85 6an10B 86-100 6as1;10B
S (HeynoBJieTBop | (yaoBJieTBOpHUTE (xopormo) (ormramo)
@) UTEJIbHO) JIbHO)
Kpurep CoaepxaHue KpuTepues
uu
[IpoGnema He [IpoGnema [TpoGiiema packpsbiTa. [Tpobaema packpsiTa
packpsITa. packpsiTa He [TpoBeneH ananm3 MOJTHOCTBIO.
£ 3 | OrcyrcTByIOT MOJIHOCTBIO. npoOsembl 6e3 [IpoBenen ananus
i § BBIBOJIBI BriBosbI HE MIPUBJICYCHUS poOIIeMBI C
2 'S C/IeJTaHbl U/WIH JOTIOJTHUTEITHbHON MIPUBJICYCHUEM
£ 5 BEIBOJIBI HE nutepatypsl. He Bce JOTIOJTHUTEITHHON
000CHOBaHBI BBIBOJIBI CJICJTAHBI W/WIIA | JIATEPATyPhl. BBIBOIBI
000CHOBAHBI 000CHOBAHBI
[IpencraBnsema | IlpeacraBnsemas | [IpencraBisiemas [IpencraBnsemast
g uadopmanug | uHpopmauus He | UHPOpMaLUs He uH(popManus
E JIOTUYECKH HE CHCTEMaTH3UpPOBa | CHCTEMaTU3WPOBaHA U CHCTEMaTH3UpPOBaHa,
= cBsizaHa. He Ha ¥W/WITU HEe MOCJIeIOBaTENbHA. nocjeoBaTenbHa U
S WCIIOJIb30BaHbl | mocienoBarensHa | Mcnonb3oBaHo Gonee 2 JIOTUYECKH CBSI3aHA.
:!.)( poeCCHOHANTb | . UCTIOJI30BAHO poeCCHOHATBHBIX Hcnonw3oBano Oosee
é’- HbIE TEPMHUHBI 1-2 TEPMHUHOB 5 nmpodeccnoHaTbHBIX
npodecCHOHAIIbH TEPMUHOB
BIX TEPMHUHA
He Ncnonb30Banbl Ncnonb3oBanbl [Iupoko
WCIIOJIb30BAHbl | TEXHOJIOTUHU TexHosoruu Power Point. | ucronb30BaHbI
E TEXHOJIOTHH Power Point He 6omnee 2 ommbok B texHoyioruu (Power
= Power Point. 4acTUYHO. 3-4 peCTaBIsIe MO Point u ap.).
§. bosbiie 4 OImHOKH B uHpopmaruu OTCyTCTBYIOT
g omnOOK B MIPEICTABIIIEMOM OoLIOKY B
npejacTaBisieMo | uHopmanuu MpeICTaBIsIeMOn
1 nHpOpMaUH uHpopmaruu
= Her otBetoB Ha | ToNBbKO OTBETHI OTBeThI Ha BOMPOCHI OTBeTHI HA BOMIPOCHI
= 2 | Bompockl Ha 3JIEMEHTAapHbIC | MOJHBIC W/UIN YACTUYHO | TMOJHBIE, C
é é. BOIIPOCHI MOJTHBIE MIPUBUICHUEM
g 3 IPUMEPOB U/UITH
=) .
MOSICHEHH
g;'% o
CocraBurenb L /A/L( N.A. CynpyHoBa
(monmuce)
«05» oexabps 2019 2.
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Bomnpocs! Aj1s1 KOJLJIOKBUYMOB, c00ece10BaHUsA
o JMcuMIvinHe Beenenue B OMOTEXHOJIOTUIO U MTPO(HECCUOHAIBHYIO
NEATEIbHOCTh

Tema 1. OcHoBHble mnoNokeHUS KOMIJIEKCHOW MNporpamMMbl pa3BUTHUS
ouotexHonoruu B Poccuiickoit @enepauun Ha nepuof a0 2020 roga. OcHOBHBIE
nonoxeHuss CrTpaTernyeckol MpOrpaMMbl HMCCIEAOBAHUN TEXHOJOTMYECKOM
matgopMbl «MenuurHa Oy ayieroy.

7. OCHOBHBIE MHCTPYMEHTBI MOJJICPKKU PA3BUTUA OMOTEXHOJIOTHMA.

8. [IpuoputeTsl pa3zBUTHSI OMOTEXHOJIOTHUU.

9. TexHonornueckoe pemieHue «l'€HHO-MHXKEHEPHbIE JIEKapCTBEHHBIE
npemnaparb.

10. TexHonoruueckoe pemienue «HampaBieHHBIN nH3ailH TapreTHBIX
JIEKapCTBEHHBIX MPENapaToBy.

11. TexHoJOTHYECKOE pelieHnEe «AHATUTUUECKHE OMOCEHCOPHI» .

12. Texuonorudeckoe pemieHue «['€eHOMHBIE U  TMOCTT€HOMHBIE
TEXHOJOTHH MEePCOHAITU3UPOBAHHON JUATHOCTUKN) .

Tema 2. OcHOBHBIE MOJOKEHUS 3aKOHA «O OMOMEIUIIMHCKUX KIETOYHBIX
MPOAYKTax» U O pa3BUTHHU KJIECTOUYHBIX TeXHOJOrHM B Poccuiickoit denepanum.

3. OcHOBHBIE TOHSTHS, HCHOJb3yeMble B HacTosmeMm PenepanibHOM
3aKOHE.

4, TlpyHUUNBL  OCYIIECTBICHUSI JAEATEIBHOCTU B cdepe obOpamieHus
OMOMEIUIIMHCKUX KIETOYHBIX TPOJAYKTOB.,

Tema 3. UWcropus d¢opmupoBanus OHOTEXHOJOTHH. MoneKysapHas
OMOTEXHOJIOTHUS U €€ CTAaHOBJICHUE.

7. YeTsipe epuoa CTAHOBICHUS U Pa3BUTHUSI OMOTEXHOJIOTHHU

8. PeBomtonmmonnocts pabotel Kosna, boiiepa u np., onybinkoBaHHON B
1973 r.

9. «MonekynsapHas OMOTEXHOJIOTUS» — MHOTONIpodUiIbHAs HAyKa.

10. CpaBHeHne OMOTEXHOJOTUU M MOJEKYIIPHONH OMOTEXHOJIOTHHU.

11. OnaceHnwus, CBSI3aHHBIC Cc pa3BUTHEM MOJIEKYJIAPHOMN
OMOTEXHOJIOTHH.

12. Hctopus pa3BuTusi OMOTEXHOJIOTHYECKON UHIYCTPUU 3a MOCIEIHUE
30 ner.

Tema 4. 3HaueHre OMOTEXHOJIOTUH JJIsl pa3BUTHSL oO1IecTBa. [lepcnekTuBbI
Pa3BUTHS MOJIEKYJISIPHON OMOTEXHOJIOTHH,

5. O6nacTu HayKu, HOBEHIIME PE3YyIbTAThl KOTOPHIX BAXKHBI AJIS1 Pa3BUTHS
OMOTEXHOJIOTHUH.
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6. MonexynspHass OMOTEXHOJOTHS — IOJTHOE TOHHMMAaHWE WU KOHTPOIb
OMOIOTHYECKUX  MPOIECCOB  HAa  MOJEKYJIApPHOM  YpPOBHE,  BKIIOYas
(GYHKITMOHAIBHYIO TCHETUKY M IPOTEOMHUKY.

7. MonexynsapHas HAaHOTEXHOJIOTHUSI — MOJHBIA KOHTPOJIb HaJl CTPYKTYpOU
MaTepuu Ha aTOMHOM YpPOBHE.

8. CHHTYIIpHOCTh — B3pPHIB  HAHOTEXHOJOTHH, OWOTEXHOJOTHH U
KOMIBIOTEPHON TEXHOJIOTHH.

Tema 5. IIpodeccronanbHas IesATEIbHOCTbh BBIMTYCKHUKAa-OMOTEXHOJIOTa
Knaccudukanus Bugos npodeccuu.

5. IlpodeccuonanbHple BUABI JACSTEILHOCTH BBIIYCKHHKA-OaKanaBpa,
BBIITYCKHUKA-MarucTpa.

6. [IpodeccuonanbHbie 3a7a4u O BUAAM JESITEIbHOCTH.

7. I[IpodeccruonanbHble CTAHAAPTHI.

8. Knaccudukanus BunoB npodeccuu.

Tema 6. XapakTepucTrka npodecCHOHaTbHON NeATeTbHOCTH BBIITYCKHUKA
10  HampaBJICHWIO ToAroToBkM  «buortexHomorus». IIpodeccuonanbHbie
KOMITCTCHITHH.

3. O6menpodeccuoHalbHbIC KOMIETCHIIMU

4. TlpodeccroHanbHble KOMIIETEHIIMH MO BUAAM JI€SITeIbHOCTH

Tema 7. OOmme cBeaeHUS O OHOJOTHUECKHX OOBEKTaX ©W HX
XapaKTepUCTHKA.

4. O0BEKTHl OHWOTEXHOJOTUM W HUX OHOTEXHOJOTHYECKHE (YHKIUHU
OMOJIOTUYECKHUE CUCTEMBI, UCTIOJB3YIOMMNEC B MOJIEKYISIPHONH OMOTEXHOJIOTHH .

5. XUMHYECKHM COCTaB JKUBBIX OPraHU3MOB H  (U3UOJOTUUYECKUE
(GYHKIIUY BaXKHEUITUX XUMUYECKHUX DJIEMEHTOB.

6. buoxumuueckue XapaKTePUCTHKU OCHOBHBIX CyOKIIETOUHBIX
KOMIIOHEHTOB.

Tema 8. KynbTuBupoBanne 6MOTEXHOIOTUIECKUX OOBEKTOB

9. Ctpoenne MHUKpOOHOW  KJIETKH, CTaJiuM W KUHETHKAa pocTa
MHUKPOOPTaHU3MOB.

10. Mertaboau3M MUKPOOHOU KIIETKH.

11. Ceippe U cOCTaB NMUTATENBHBIX Cpeld [Js1 OUOTEXHOJOTHYECKOTO
MPOU3BOJCTBA.

12. Mertoauka u ciocoObI KyJIbTHBUPOBAHUS MUKPOOPTAaHU3MOB.

13. Kiaccudukanus mporeccoB KyJIbTUBUPOBAHUS MHUKPOOPTAaHW3MOB
0 CIOCO0y JeMCTBUS.

14. TloaroroBka MOCEBHOIO MaTepuaia B 1a0OPATOPHBIX YCIOBUSIX.

15. KynbTuBHpOBaHWE  MHKPOOPTAaHW3MOB B  TPOMBINIICHHBIX
YCIIOBUSIX.

106



16. KynapTuBUpOBaHUE KUBOTHBIX U PACTUTEIBHBIX KJIETOK.

Tema 9. MeTo/1b1 OMOTEXHOJIOTUH.

5. MyTarenes u ceiekius.

6. Knerounas unxenepus.

7. 'eneTnueckasi MHXXEHEPUS.

8. nxeHepHast SH3UMOJIOT U, UMMOOUIN30BaHHBIE OUOOOBEKTHI.

Tema 10. OcHoBHBIE »3Tambl OHOTEXHOJOTHUYECKOro Tporecca. OOmas
xapakTepuctuka. OCHOBHAsI CTPYKTypa OMOTEXHOJIIOIMUECKOr0 MPOU3BO/ICTBA.

4. OcHOBHBIE  dTambl  OHMOTEXHOJIOTMYECKOro0  Ipolecca,  obmias
XapaKTepUCTUKA, OCHOBHAS CTPYKTypa OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA.

5. AnnapatypHoe  odopmiieHHe  OUOTEXHOJOTHMYECKOro  Mpoliecca,
OMOpEeaKTOPHI.

6. JlekapcTBeHHBIE CpENCTBA, MOJydaeMble HA OCHOBE PEKOMOMHAHTHBIX
MUKPOOPTAaHU3MOB.

Kpurepuu ouenku:
v' 100-85 GamioB — OTBET TIIOKAa3bIBAE€T MPOYHBIE 3HAHHMS OCHOBHBIX

IPOIIECCOB M3y4YaeMOMl MpeIMEeTHOM 00JIacTH, OTJIMYAETCsl TITyOMHOM U MOJHOTOM
PACKpBITUS TEMBI; BJIaJICHUE TEPMUHOJIOTHYECKUM anmnapaToM; YMEHUE OOBICHATh
CYILIHOCTb, SIBIICHUMN, MPOIECCOB, COOBITUH, JIeTIaTh BBIBOJBI U 0000IIEHUS, JaBaTh
apryMEHTHUPOBAHHbIE OTBEThI, MPHUBOJIUTH MPUMEPHI; CBOOOIHOE BJaJCHHE
MOHOJIOTUYECKOM PEYbI0, JIOTUYHOCTh M MOCIEI0BAaTEIbHOCTh OTBETA; YMEHHE
PUBOJUTH IPUMEPHI COBPEMEHHBIX TTPOOIIEM U3ydaeMon 001acTu.

v’ 85-76 0amnoB — OTBET, OOHAPYKMBAIOIIMN IIPOYHBLIE 3HAHUSA OCHOBHBIX
IIPOIIECCOB M3yYaeMOW MPEeJIMETHOW 00JIaCTH, OTIWYAETCS TIyOMHOM W IMOJTHOTOM
PACKPBITUS TEMBI; BJIaJICHUE TEPMUHOJIOTHYECKUM anmapaToM; yMEHHE OOBIACHSTh
CYIIHOCTb, SIBIICHHH, MPOIECCOB, COOBITHM, JeiaTh BBIBOJIBI M 000OIICHHS, 1aBaTh
apryMEHTHPOBAHHBIE OTBETHI, MPHUBOAUTH MPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKOW PpEUbl0, JIOTUYHOCTh M IMOCJIEAOBATENIBHOCTh OTBETA, OJIHAKO
JOTMYCKAeTCs OJHAa — ]B€ HETOYHOCTH B OTBETE.

v 75-61 Gann — OLEHMBAETCS OTBET, CBUAETENILCTBYIOIIUI B OCHOBHOM O
3HAHUU  TMPOLIECCOB  M3yyaeMOW TMpeaMEeTHOM  o0JacTd, OTJIMYaIIIUCA
HEJIOCTATOYHOW TJIyOMHOW M TOJHOTOM PAaCKpBITUS TEMbl; 3HAHHEM OCHOBHBIX
BOIIPOCOB TeOpuH; clabo CcHOPMUPOBAHHBIMA HABBIKAMH aHAIHM3a SIBICHUMH,
MPOLIECCOB, HEJOCTATOYHBIM YMEHHEM JaBaTh apryMEHTUPOBAHHBIE OTBETHl U
MPUBOAUTH MPUMEPHI, HEJOCTATOUYHO CBOOOJHBIM BIAJEHUEM MOHOJIOTHYECKOU
peubl0, JTOTUYHOCTHIO U TOCJIEN0BATEIILHOCTBIO OTBETA; JOMYCKAETCS HECKOIBKO
omKOOK B COAEPKAHUM OTBETA; HEYMEHUE MIPUBECTH MPUMEP PA3BUTHSI CUTYaALIHH,
MIPOBECTU CBS3b C APYTUMU aCIEKTaMU U3y4aeMoil 00JIacTH.
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v' 60-50 GamwioB — OTBET, OOHAPYKMBAIOIIUI HE3HAHHE IPOIECCOB
U3y4aeMoil NpeIMETHOM 00J1acTH, OTIMYAIOIIUNUCA HErJTyOOKHM pPAacKpPhITHEM
TEMBbI; HE3HAHUEM OCHOBHBIX BOIPOCOB TEOPUH, HEC(HOPMUPOBAHHBIMH HABBIKAMHU
aHanmm3a sSBICHUH, MPOIECCOB;, HEYMEHHEM J1aBaTh apryMEHTHPOBAaHHBIC OTBETHI,
cna0bIM BJIAJICHUEM MOHOJOTHYECKONW peYbl0, OTCYTCTBHEM JIOTHUYHOCTU W
MOCIIEIOBATENBHOCTH; JOMYCKAIOTCSl CEpPhe3HbIe OMIMOKH B COJAEP)KAaHUM OTBETA;
HE3HAHWE COBPEMEHHOM MPOOJIEMAaTUKN U3y4yaeMoOn 00JIacTH.

‘ / ‘ 3 /
CocraBuTenn %/;C N.A. CynpyHoBa

(moamnuce)

«05» oexabps 2019 2.
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Meroanyeckue MaTepHaJIbl, ONpee/IoLue NPoue1ypbl OLCHUBAHUS
3HAHUH, YMEHUH, HABBIKOB U (MJI1H) ONBITA JAEATEJbHOCTH, XaPAKTEPU3Y IOLIHX
JTansbl POPMHUPOBAHMS KOMIIETCHIIUI

IIpumepHoOe coaepxaHue METOAMICCKUX PEKOMEHIALNH,
onpeaesIUUX NPoUeAyPbl OLEHUBAHUS Pe3YJbTATOB OCBOCHUS TUCIHIINHBI
BBenenue B 0MOTEXHOJIOTHIO M TPO(eCCHOHAIBHYIO IeATeJIbHOCTD

Texymas arrecranusi odyuyawmuxcs. Texyias arrectanus 00y4aronmxcs
no jguciuiuiiHe «BBeneHwe B OMOTEXHOJOTHIO UM MPO(ECCHOHATBHYIO
JEATEIIbHOCTBY MPOBOAUTCS B COOTBETCTBUU C JIOKAJIbBHBIMA HOPMATUBHBIMU aKTaAMH
JIB®VY u sBnsercst o0s13aTennbHON. Tekyimas arrectanys 1mo Aucuuiuinie «BBenenue
B OMOTEXHOJOTHIO U TMPOGECCHOHATBHYIO JEATEILHOCTh» MPOBOIUTCS B (opMme
KOHTPOJIBHBIX MEPOIIPUATHH (3aujumsl ONOPHO20 KOHCNEKMA, OMBemo8 Ha 60NpPOChl
KOJLIOK8UYMA, OQOPMAEHUSL BLINOTHEHHO20 NPAKMUYEeCK020 3aHAMUs No Kelic-3a0aye
U Nno020moeKe OUCKYCCUOHHOU MmeMbl) TIO OLICHWBAHUIO (DaKTUUYECKUX PE3yJbTaTOB
o0y4deHHtst 00yJarOIIUXCS ¥ OCYIIECTBIISAETCS BEIYIIUM ITPETIoaBaTEIIeM.

OObeKkTaMH OIIEHUBAHUS BBICTYIIAIOT:

— y4yeOHass JUCHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTH
BBIIIOJIHEHUS PA3JIMYHBIX BUIOB 3aJaHUM, MOCEIIAEMOCTh BCEX BHUJOB 3aHATHU I10
aTTeCTyeMOM JUCIUILINHE);

— CTEIEHb YCBOEHUS TEOPETUUECKUX 3HAHUM;

— YPOBEHb OBJIAJICHUS TMPAKTUYECKUMU YMEHUSMHU W HABBIKAMHU [0 BCEM
BUaM y4eOHOM paboTHI;

— Pe3yNbTaThl CAMOCTOSTEILHOU PaOOTHI.

ITo xaxxgoMy OOBEKTYy HaeTcs XapaKTEpPUCTHKA MPOIEAYpP OICHWBAHHS B
MPUBSI3KE K UCIOJIb3yEMbIM OLIEHOYHBIM CPEJCTBAM.

IIpome:xyTounas arrecrtauus odydawmmxcs. [I[pomexxyTouHas arrecTaus
oOydJalmuxcs 1Mo  JguciuiuinHe  «BBemenme B OMOTEXHOJIOTHIO |
PO ECCHOHANBHYIO JIEATEITLHOCTD» IMPOBOJIUTCS B COOTBETCTBHH C JIOKAJTBLHBIMH
HOpMaTUBHBIMU akTaMu J[IBDY u sBnsercs oOs3arenbHOi. B 3aBUCMMOCTH OT BHa
MPOMEXXYTOUHOT'O KOHTPOJS IO JUCHUIIMHE U (GOPMBI €r0  OpraHU3aIUHU
KCTIOJIb30BaHbI PA3JIMYHbIE KPUTEPUH OLICHKH 3HAHWM, YMEHUI U HABBIKOB.

[IpoMexxyTouHass arTecTanus NOPEAyCMOTPEHA I10 JUCIHUIUIMHE B BHJIE
JK3aMeHa, B YCTHOM (hopMe C UCIIOJIb30BAaHHWEM YCTHOTO orpoca B (popmMe OTBETOB Ha
BOITPOCHI DK3aMEHAITMOHHOTO OUJIeTa M YCTHOTO ompoca B (hopme codeceI0BaHus.

JlaeTcs kpaTkas XapakTEpUCTHKA MNPOLEAYpPbl MPUMEHEHUS] HCIOIb3yEeMOIO
OLIEHOYHOT'O CPE/ICTBA.
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