MMHUCTEPCTBO HAYKU U BEICIIEI'O OBPA30BAHU S POCCUMCKON ®EJEPAITHN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKACHUE BBICIIETO 00pa30BaHHUsI

«JlanbHeBOCTOYHBIN (enepabHbIii YHUBEPCUTET»
(IBDY)

KOJIA BUOMEJUIIUHBI

COT'JTACOBAHO YTBEPXIAIO
PykoBoautens OII =, I[HpeKTop JemapramenTa MeIUIIUHCKOMN

P HOIIOTHH M OMOTEXHOJIOTUU
Q/M B.B. Kymeiiko /. . 53 %\77% B.B. Kymeiko
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YYEBHO-METOIMYRER [UIEKC JUCUMATIIAHBI

IIpompblnIeHHAS MUKPOOHOJIOTUS 1 OMOTEXHOJIOT S

Hanpasienune noarorosku 19.03.01 buorexnosorus
[Tpoduns «MonexynsipHast OUOTEXHOIOTUSI
®opma NOATOTOBKH OYHAS

[Ikoma GnoMeTUITNHBI

JlenapTaMeHT MEIUIIMHCKON OUOJIOTHU ¥ OMOTEXHOJIOTHU
Kypc 3 cemectp 6

nexkuuu 18  dac.

MpaKTHYeCKue 3aHaTus 36 dac.

naboparopHeie padoTel 18  wac.

B TOM 4ucClie ¢ ucnonb3oBanuem MAO nek. - /mp. 12 /mab. - wac.
B TOM YHCIIE B OJICKTPOHHOU opme iek. - /mp. - /mab. -  dac.
BCEro 4acoB ayIUTOPHOM HATPy3Ku 72 dac.

B TOM YHCIIe ¢ ucroyib3oBanneM MAO 12 dac.

B TOM YHCIIE B JIEKTPOHHOU popme -  dac.

camocTosTeNbHas padoTa 117  4ac.

KypcoBasi paboTa / KypCcOBOM MIPOEKT - CEMEeCTp

3a4eT - cemectp

9k3aMeH 6 cemectp (27 vac.)

Y4eOHO-MEeTONNYECKUI  KOMIUIEKC  COCTaBJI€H B  COOTBETCTBUHM C  TpeOOBaHUAMH
00pa30BaTeNbHOTO CTaHIapTa, CaMOCTOSATENbHO YycTaHaBiuBaemoro J[BOY, yrBep:kieHHOTO
npuka3oM pekropa ot 22.03.2017 Ne 12-13-485.

YMK]I obcyxnen Ha 3acemanuu JlemapramMeHTa MEIUIIMHCKOW OMOJOTUM M OMOTEXHOJIOTHH,
npoToKoa M 11 om «10» urona 2019 2.

Cocmasumens: cmapwui npenooasamensv M.A. Cynpynosa



|. PaGouasi mporpamma nepecMoTpeHna Ha 3acenannu Jenapramenra:

[Ipotokon om «10» urona 2019 2.Ne 11
%% % B.B. Kymeiiko

Hupekrop [emapramenra

(noﬁb) (U.0. ®amuus)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3acenanun Jdemapramenra:

B.B. Kymeliko

Hupektop [emapramenra

(mozmucs) (M.0. damunms)



AHHOTAIUSA
y4eOHO-MeTOAMYECKOTr0 KOMILJIEKCA TUCIHIIINHBI
«IIpoMbINILIEHHASI MUKPOOHOJIOTHSI U OMOTEXHOJIOTHsD»
oOpa3oBareibHOM MPOrpaMMbI 1O NMPOPHIIIO
«MoJiekyasipHasi 0HOTEXHOJIOT U
Hanpasjgenus noarorosku 19.03.01 buorexnosiorus

Y4eOHO-METOMMYECKUIT  KOMIUIEKC  JUCIUIUIMHBI  «[IpombinuieHHas
MUKpPOOHOJIOTUS ¥ OHOTEXHOJOTUS» pa3padoTaH AJid CTYIAEHTOB 2 Kypca IO
HanpasieHuto  19.03.01  buorexHosorus  00pa3oBaTEeIbHONW  MPOTPaMMBbI
«MonexkynsipHas ~ OMOTEXHOJIOTHS» B COOTBETCTBME C  TpeOOBAHUSIMU
00pa3oBaTEILHOTO CTAHAApPTa, CAMOCTOSITENILHO YycTaHaBiuBaemMoro JIBOYVY,
YTBEPXKACHHOTO MpHKazoM pekTopa oT 22.03.2017 Ne 12-13-485 mo maHHOMY
HaIpaBJICHUIO.

Hucrummaa «IIpoMeIieHHass MUKPOOHOIOTHS U OMOTEXHOJIOTHS» BXOIUT
B 0a30BYIO YaCTh y4e€OHOTO TIaHA.

OO6miass TPyJAOEMKOCTh OCBOCHHS JUCHUIUIMHBI cocTaBiisieT 216 yacos.
Y4eOHBIM IIJJAHOM  MPEIyCMOTPEHBI  JIEKIMOHHbIe 3aHsATHsS (18 wacoB),
nabopatopuble 3aHsATHS (18 wacoB), mnpakTuueckue 3aHATHS (36 yacom),
camocrosiTenbHas padorta crynenrta (117 gaca), KOHTPOJb (9k3aMeH) — 27 4acoB.
JlucrumimHa peanusyeTcs Ha 3 Kypee B 6 cemecTpe.

ConeprxaHnue TUCITUTIIMHBI OXBATHIBACT CIICAYIOIIHN KPYT BOTIPOCOB:

— HW3y4YEHUE OCHOB MPOMBIIUICHHOW MHUKPOOMOJIOTUM U OWOTEXHOJIOTHH,
3aKOHOMEpPHOCTEH,  JeXallMX B  OCHOBE  TEXHOJOTUYECKUX  MPOIECCOB
OMOTEXHOJIOTHH;

— W3yYeHUE HAYYHO-TEXHUYECKOW HWH(OpMAIMKM IO BOIMPOCAM pPa3BUTHS
HOBBIX HAMPABJICHUH B MTPOMBITINIEHHOW OMOTEXHOJIOTHH,

— HU3y4YeHUE OOHEKTOB OMOTEXHOJIOTUN U UX OMOTEXHOJIOTHUECKUX (PYHKIIHIA;

— W3yueHUe OWOJIOTUYECKUX CHCTEM, HCIOJIB3YIOIIUXCS B MOJICKYJISIPHOMN
OMOTEXHOJIOTHH.

Hucrummaa  «IIpoMbITiUIeHHass MUKPOOHMOJOTHS M OMOTEXHOJIOTHS
JIOTUYECKA M COJEpKaTeNbHO CBSI3aHA C TaKUMH Kypcamu, Kak, «BBemeHue B
OMOTEXHOJIOTHIO u npodecCHoOHALHY IO JESITEIILHOCTDY, «OCHOBBI
onoTexHonorum», «O01Iast OMOIOTHS U MUKPOOHOJIOTHS», « BHOIOTHSI.

HNucruninHa  HampaBiieHa Ha  (GOPMHUPOBAHHME  OOMICKYJIBTYPHBIX,
oOuenpodeccuoHanbHbIX U MPOPECCUOHATBHBIX KOMIETEHIIH.

VY4eOHO-MeTOIMUECKHUI KOMIUIEKC BKIIIOYAET B CEO0s:

— pabouylo nmporpammy y4eOHOU JTUCHUTIINHBL



— y4eOHO-METOAMYECKOe  OOECleYeHHe  CaMOCTOSITENbHON  paboThl
oOyuaromuxcs (nmpuioxxeHue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).

ABTOp-COCTaBUTEINb YUeOHO-METOJUYECKOTO KOMITJIEKCa
Crapunii npenoiaBareb

Jlenapramenra

MEJIUIMHCKON OMOJIOTUU U OMOTEXHOJIOTHH

- / /
%/(L( N.A. CynpyHosa




MMHUCTEPCTBO HAVKHM 1 BBICIIIEI'O OBPA30BAHMS POCCUNICKOU ®EJEPAIN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs

«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)
IMKOJIA BHOMEJUIINHBI
COI'ZTACOBAHO YTBEPXIAIO
PykoBonurens OI1 o I[HpeKTop JenaprameHTa MEAUIIUHCKON
5 MOJIOTHH 1 OMOTEXHOJIOTUU
%\77% B.B. Kymetiko = Z% % B.B. Kymeiiko
o 7 a3 IO E 7 v
«10» urons 2019 . AN «léxy}om 2019 .
_ '..r,t:'" ey *>
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PABOYASA HPOFPXM HOU JUCHUIIJIMHBI

IpomblnieHHAS MUKPOOHOJIOTUSL 1 OMOTEXHOJIOT S

Hanpagisienue noarorosku 19.03.01 buorexnosnorus
[Tpoduns «MomnekynsipHas OMOTEXHOIOT U
dopma NOArOTOBKH OYHAS

[Ikona OnOMEUIIMHBI

JlemapTaMeHT MEIUITMHCKOW OMOJIOTHHA U OMOTEXHOJIOTHU
Kypc 3 cemectp 6

nexkuuu 18  dac.

npakTudeckue 3ausaTus 36 dac.

naboparopueie padotsl 18  wac.

B TOM 4ucClie ¢ ucnonb3oBannem MAO nek. - /mp. 12 /mab. - wac.
B TOM YHCIIE B OJICKTPOHHOU opme iek. - /mp. - /mab. -  dac.
BCETO YacOB ay/IMTOPHOM HAarpy3ku ___ 72 dbac.

B TOM 4uclie ¢ ucnonb3oBanueM MAO 12 wac.

B TOM YHCIIE B OJICKTPOHHOU popMe -  dHac.

camocTosTeNbHas padoTa 117  4ac.

KypcoBasi paboTa / KypCOBOM MIPOEKT - CEMEeCTp

3a4eT - cemectp

9Kk3amMeH 6 cemectp (27 4ac.)

PabGouas mnporpamma cocTaBieHa B COOTBETCTBUHM C TpeOOBaHUAMU 00pa30BaTENLHOTO
CTaHJapTa, CaMOCTOATENIBHO ycTaHaBiIuBaeMoro J[BADY, yTBepKI€HHOr0 NMpUKa3oM peKTopa OT
22.03.2017 Ne 12-13-485.

PaGouas mporpamMma oOcyxJeHa Ha 3acenaHuu JlemapraMeHTa MEAMLIMHCKOW OHMOJIOTMU H
OMOTEXHOJIOTUH, TPOTOKOI Ne 11 om «10» uronn 2019 ..

CocraBurelnb: U.A. Cynpynosa



|. PaGouasi mporpamma nepecMoTpeHna Ha 3acenannu Jenapramenra:

[Ipotokon om «10» utona 2019 2.Ne 11
%% % B.B. Kymeiiko

Hupekrop [emapramenra

(noﬁb) (U.0. ®amuus)

Il. Pabouasi mporpamMma nmepecMoTpeHa Ha 3aceganum [lenmapramenra:

B.B. Kymeiiko

Hupektop [emapramenra

(mozmucs) (M.0. damunms)



AHHOTAIUA
K pa0doueii mporpaMMe JMCHUANINHBI
«IIpoMblILIEHHA MUKPOOHOJIOTHS U OMOTEXHOJIOT U
0o0pa3oBaTe/ILHO MPOrpaMMbl 1O MPOPUIII0
«MoJiekyasipHasi OMOTEXHOJIOTHsD)
HANPaBJICHHUS MOATOTOBKH 0aKajlaBpuara
19.03.01 buorexHoJi0orus

PabGouass mporpamma yueOno# muctmumiuabl b1.5.08.3 «lIpombimuierHas
MUKPOOHOJIOTHS U OMOTEXHOJIOTHS» COCTaBJIeHA JJIsi 00YJaIOIHUXCS TI0 TPOdUITIO
«MonexkynsipHas ~ OMOTEXHOJIOTHs» B COOTBETCTBUM C  TpeOOBaHUAMHU
00pa30BaTEIBLHOTO CTaHIapTa, CAMOCTOSITENIbHO YCTaHABIMBAEMOro (heepaibHbIM
rOCyJapCTBEHHbIM aBTOHOMHBIM OOpa30BaTEIbHBIM YUPEKICHHUEM BBICIIETO
oOpa3oBaHus «JlaapHEBOCTOUHBIN (he/lepaibHbIA YHUBEPCUTET» JJI pealin3yeMbIX
OCHOBHBIX MPO(EeCcCCHOHANBHBIX 00pa30BaTEIbHBIX MPOrPaMM [0 HAIMPaBICHUIO
noarotoBkn  19.03.01 bBuorexHonorusi, ypoBEHb BBICHIETO 00pa30BaHUs
OakanaBpuaT, YTBEPKICHHOTO MTpuKa3oM pekropa oT 22.03.2017 Ne 12-13-485.

Jlucuurinmza b1.5.08.3 «IIpomblineHHas MUKPOOHOJIOT U u
OMOTEXHOJIOTHS» BKJIIOYEHa B COCTAaB BApUATUBHOM YacTH 00s3aTENbHBIX
JUCIUIUIMH ~ 00pa3oBaTeNbHOM  MporpaMMbl  OakalaBpuaTa IO MPOQHIIIO
«Momnekynsipast ~ OuoTexHosorusi»  Hampamienus — noarotosku  19.03.01
buotexHosnorus.

OOmass TPyIOEMKOCTh OCBOCHHS JUCIWIUIMHBI COCTaBIISIET 6 3a4eTHBIX
enuHUIl, 216 9acoB. YUeOHBIM IIJIAHOM TMPETYCMOTPEHBI JICKIIMOHHBIC 3aHAThs (18
gacoB), 1abopatopHbie 3aHATH (18 yacoB), mpakTudeckne 3aHsATHs (ceMuHapsl) (36
Y4acoB), CAMOCTOsATENIbHAsE paboTa oOyuaromuxcs (117 yacoB), KOHTPOJIb — 27 YacoB.
JucriumivHa peanusyercs Ha 3 Kypce B 6 cemectpe.

OcBoeHMe MUCUUIUIMHBI OCYIIECTBIIACTCS MAPALIEIBHO U TECHO CBS3aHO C
U3ydeHUEeM JUCIUIUIMH: «BBefeHne B OWOTEXHONOTHIO M TPOQPECCHOHATHHYIO
JIESITEIIBHOCTDY, «OCHOBBI OMOTEXHOJIOT N, «O0mas OnoJIOTHSs "
MUKpoOHonorus», «buomorus». SBisercs NpPeaIISCTBYIOMEH sl HM3YYCHUs
nocnenyromux aucuuiuiiH «llpuknagnas mMukpoOuomnorus», «lIpoMblieHHas
OMOTEXHOJIOTHSI, «DapmarieBTHUECKAS OMOTEXHOJIOTHSI, «Mopckas
OroTeXHONOT U, « BUOTEXHOIOTHS THPOOHOHTOBY U JIP.

OreHka pe3yabTaToB 00Y4YEeHHUS: SK3aMEH.

Hean:

(dopMUpOBaHHE U Pa3BUTHE OOILEKYIbTYPHBIX, OOIIENPOPECCUOHANBHBIX U
npo(ecCHOHANIBHBIX ~ KOMIETEHIIUHA, HEeOOXOAUMBIX i  MNpodecCUOHATBHON
JESTENIbHOCTH B 00JIACTH MPOMBIIUIEHHOW MUKPOOHOJIOTUM M OMOTEXHOJIOTHH IO



OpraHM3aIliil ¥ BHEAPCHUIO KJICTOYHBIX MEAWIIMHCKUX TEXHOJOTUH B cdepe
OMOMETUIINHEI

3agaum:

1) u3y4yeHue OCHOB IMPOMBIIUICHHOW MHUKPOOHOJIOTHH M OHOTEXHOJIOTHH,
3aKOHOMEPHOCTEH,  JeKalMX B  OCHOBE  TEXHOJIOTMYECKHX  MPOIECCOB
OMOTEXHOJIOTHH;

2) u3ydeHue JICUCTBYIONIMX OHOTEXHOJOTHYECKHX IPOM3BOJICTB, HX
TEXHUYECKOE OCHAIIICHUE, Pa3MEILIEHHE TEXHOJIOTUUYECKOTO 000pYA0BaHNS,

3) 03HaKOMJICHHE C OCHOBHBIMH 3TallaMy MPOMBIIIUICHHOTO MPOU3BOJICTBA U C
VOpPaBICHUEM  OCHOBHBIX  CTaJud  JIEUCTBYIOIMIMX  OMOTEXHOJIOTUYECKUX
MIPOU3BO/ICTB,;

4) 03HaKOMJICHUE C ONTUMAIBHBIMU U PAIlMOHAIBHBIMU TEXHOJIOTHYSCKUMU
CXeMaMu;

5) u3ydeHne HaydyHO-TEXHWYCCKOH HMH(OpMAIMU IO BOIPOCAM pPa3BHTHS
HOBBIX HAMPABJICHUH B MIPOMBITINIEHHOW OMOTEXHOJIOTHH,

6) uzyueHne 00ObEKTOB OMOTEXHOJIIOTHU M X OMOTEXHOJOTHUYECCKUX (DYHKIIHIA;

7) u3ydeHrue OHMOJIOTUYECKUX CHUCTEM, HCIOJIB3YIOIIUXCA B MOJICKYJISIPHOM
OMOTEXHOJIOTHH.

JIJIg yCTeHOTO M3y4YeHHs TUCITUIUTHHEI «[IpoMbIneHHas MUKPOOHOIOTHS
U OUOTEXHOJIOTHS» Yy 00YyYarouuxcsi JOJDKHBI OBITh COPMHUPOBAHBI CIEAYIOIINE
MIpEeIBAPUTEIIBHBIC 3HAHUS ¥ YMCHHUS:

— OCHOBBI ~ OWOJNIOTMH, OHOXUMHUYECKHE  XapPaKTEPUCTUKH  OCHOBHBIX
CYOKJIETOYHBIX KOMIIOHEHTOB, OCHOBHBIE 3aKOHOMEPHOCTH OMOJIOTUU PAa3MHOKEHUS
YKUBOTHBIX U PACTECHUN;

— TpeAcTaBieHHe O  (QYHAAMEHTAIBHBIX  TPUHIWIAX ©  YPOBHAX
OMOJIOTMYECKON OpraHu3allid, PETYJIATOPHBIX MEXaHW3MaX, ICHCTBYIOIIUX Ha
Ka)KJIOM YPOBHE;

— MPEACTaBJICHWE O CTPYKType TeHa, MyTareHe3e, O IPHUHIIUIAX
F€HETUYECKON WHXXEHEPUHU, O TE€HETUKE MOMYJALMUN M 3BOJIIOIUOHHOW T'€HETHKE,
TCHETUYECKUX OCHOBAX M METOJaX CEIICKITUM;

— MOCJEACTBUNA aHTPONOTEHHBIX BO3JIEUCTBUN Ha OMochepy, IKOIOTUYECKUE
MIPUHIIHAITHI PAITMOHAIEHOTO MPUPOIOTIOTH30BAHUS

— O COBpeMEHHOW (U3MYECKOW KapTUHE MHUpPa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIIECTBA JJIs TOHUMAaHHS OKPYKaFOIIIero
MUpa U SABJICHUIN MPUPOIBI

B pesymprate wm3ydeHWS JaHHONW JUCHUIUIMHBI Y  OOyYarOIIUXCSI
bopmupyroTCS CJIeIyIOIINE 0011IeKyIbTypHBIe/0011IeTTIpOdhecCHOHATBHBIC/
npohecCroHATbHBIE KOMITETCHITUH:



Kon u ¢popmyuposka

Jtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIIeTeHIIUH
OK-5 3uHaer — COBPEMEHHBIE METO/IbI ¥ TEXHOJIOTHHU (B TOM YHCIIE
CIIOCOOHOCTBb HCIIONB30BaATh I/IH(l)OpMaLII/IOHHbIG) Pa3sBUTHUA HOBBIX
COBPEMEHHLIE METOALI U HalpaBJIeHUH B IPOMBILUIEHHON OMOTEXHOJIOTUH;
TEXHOJIOTUU (B TOM 4YHCIE —3HAQUCHHUC u poib uH(pOpMALMU u
UH(POPMALIMOHHBIC) B MH(POPMALIMOHHBIX  TEXHOJIOTUH B  Pa3BUTHUHU
npodeccuoHaIbLHON COBPEMEHHOro oOmecTBa M 3KOHOMHUYECKHUX
JESTEIIbHOCTH 3HaHUH, crocoObl NPUMEHEHUsT MH()OPMAMOHHO-

KOMMYHMKAI[UOHHBIX TEXHOJIOTHI B
IPOMBIIIICHHON OMOTEXHOJIOTUH;
—TIOPSIIOK BBOJA M PEIaKTHPOBAaHUS UHPOPMALIUU B
CUCTEME aBTOMaTH3aluU
Ymeer — UCI0JIb30BaTh COBPEMEHHBIE METOJIbI u
TEXHOJIOTUH (B TOM 4YHCIE€ MHPOPMALMOHHBIE) B
IIPOMBIIIJIEHHON OMOTEXHOJIOTHH;
—I0JIb30BAThCS NPOrPAMMHBIM 00€CHeUeHUEeM IS
penieHus npoecCuOHANIBHBIX 3ajay;
—HCIIOJIb30BaTh CEPBUCHI M HMH(OpMAIMOHHBIE
pecypcbl cetu MHTEpHET B NPOMBILUICHHOU
OMOTEXHOJIOTUU
Brnaneer | —coBpeMEHHBIMU METO/aMHU M TEXHOJIOTUSAMU (B TOM
qpcie WHGOPMALMOHHBIMKU) B IMPOMBIILICHHOM
OHMOTEXHOJIOTHH,
—OCHOBHBIMU METO/IaMH, CIIOCO0aMH U CpeJICTBaMU
MOJIy4EeHUs, XpaHeHus, nepepaboTKu
nH(}OpMalLIUY; HaBbIKAMU pabOTHI C KOMITbIOTEPOM
KaK CpeJICTBOM yIIpaBJieHUs] MHPOpMalien
OIIK-2 3Haer —OCHOBHBIE  TOHSATHUS, (OPMYJIBI UM  3aKOHBI
CIIOCOOHOCTh M TOTOBHOCTH €CTECTBEHHOHAYYHBIX JTUCLUIUINH B
HCIIONTb30BATH OCHOBHBIC npoeccuoHalbHOM ~ AESTENTBbHOCTH,  METOJbI
3aKOHBI MaTEMaTHYECKOr0 aHalu3a U MOJEIMpPOBaHMUS,
eCTECTBEHHOHAYUYHBIX TEOPETUYECKOTO " 9KCIIEPUMEHTAILHOTO
JMCLUILIIAH B HCCIIEIOBaHMS,
podecCHOHATBHOI —OMOTEXHOJIOTHYECKHE aCTEKThI, HCIOJIb3yeMble B
JIESITEIbHOCTHA, TPUMEHSTh OMOTEXHOJIOTHH;
METOIBl  MATEMAaTHYECKOTO —00BEKTHI OMOTEXHOJIOTUH u ux
aHaJIM3a U MOJEIMPOBaHUS, OMOTEeXHOJOTHYecKue  (QYHKIIHH, TIPHHITATIBI
TEOPETHIECKOTO " KyJIbTUBUPOBAHUS KJIETOK;
SKCTIEPHMEHTAIEHOTO —CYIIHOCTh METOZ0B MOJIEKYJISIPHON T€HETUKH;
HCCIIeJOBAHKS —3Tallbl BBIJEJICHUS LEJIEBBIX IPOTYKTOB
Ymeer —NPOBOJUTH JKCIIEPUMEHTAIbHBIE HCCICIOBAHUSA U

HUCIIBITaHUA 110 SaI[aHHOﬁ MCTOAHUKE, II0JIB30BATHCA

MaTeMaTH4eCKOn 00paboTKOI

9




SKCIICPUMCHTAIbHBIX JAHHBIX;

—I10JIb30BaTHCS SI3BIKOM MOJICKYJISIPHOM
OHOTEXHOJIOTHH,

—BBIOMpATh OMOJIOTHYECKUE OOBEKTHI

Bnaneer

—METOJAaMH W TPHUHIMIIAMHA COBEPIIICHCTBOBAHUS
MPOMBIIIICHHOM
OHOTEXHOJIOTHH,

MI/IKp06I/IOJ'IOFI/II/I u

—OCHOBHBIMHU 3aKOHaMH €CTCCTBCHHOHAYYHBIX
JUCHUIIIIMH B HpOMI:IH.UI@HHOfI MI/IKpO6I/IOJ'IOFI/II/I n
61/IOT€XHOJIOI‘I/II/I, METOJaMH MaATeMaTHu4ICCKOIo
aHaJIM3a W MOJACIIMPOBAHUA, TCOPECTUYCCKOIo H

OKCIICPUMCHTAJIbHOT'O UCCICIOBAHUS

OIIK-3

CIIOCOOHOCTh MCIMOJIb30BaTh
3HaHUS O COBPEMEHHOWU
¢u3nyecKkoil KapTUHE MHUpa,
IPOCTPaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUHU BeUlecTBa JUId
NOHMMAHUS OKPYXaIOLIEero

MHpa U SIBJICHUN TPUPOJBI

3Haer

—KOHLICTIIWH CTPOCHH BEIICCTBA,

—OCHOBHBIC  HANpaBIICHUs U  MPOOJIEMATUKY
COBPEMEHHBIX NPEACTABICHUN POCCUUCKUX U
3apyOeKHBIX YICHBIX O (DU3HUECKON KapTHHE MHUpa
U CTPOEHMM  BellecTBa A

OKPY’KaIoIIero MUpa U SBICHUHN MPUPOIbI

IIOHUMAaHUA

VYmeer

—OTJIMYaTh HAyyHOE IIO3HAHHE OT HEHAY4YHOIO;
IPUMEHATh 3HaHUA (U3NYECKMX M XHMHYECKUX
3aKOHOB I OIMCAHUS ECTECTBEHHOHAYYHOM
KapTUHBI MUDA;

—JlaBaTh IMPAKTHYECKYIO
¢usnyeckoil  KapTuHe

OLIEHKY COBpPEMEHHOM
MHpa Ha  OCHOBE
OIMPCACIICHHBIX IIOJOXKCHUAX TCOPUHU CTPOCHUSA
BEILIECTBA

Bnaneer

—HaBbIKaMH  aHajin3a JIIPUPOJHBIX SIBICHUN WU

MIPOILIECCOB €
€CTECTBEHHOHAYYHOM KapTUHE MUPA;

MMOMOIIBIO  TMPEICTABICHUNA O

—CIIOCOOHOCTEIO HUCIIOIB30BATH 3HAHUA 0

COBpPEMEHHOM  (U3MYeCKOW  KapTUHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOEHUH BEIIECTBA JUTS [TOHUMAaHUs

OKpYyKaromero Mmmupa u SIBIICHHUI Ipupoabl

[1K-2

CHOCOOHOCTH K pealn3aluu
Y YIIPaBICHUIO
OMOTEXHOJIOTHYECKUMHU
nporeccaMn

3Haer

—OCHOBHBIC NPHUHIOUIIBI PETYyJIALUNU MeTaboau3Ma U
CKOpOCTH pOCTa MHKPOOPraHMU3MOB, CITOCOOBI
KYJIbTHUBUPOBAHU A MHUKPOOPTaHU3MOB,

KOJIMYCCTBCHHBIC XAPAKTCPUCTHUKU POCTA KYJIIBTYP,

o0opynoBaHue JUTS KYJIbTUBHPOBAHUS
MHKPOOPTraHU3MOB, XpaHEHNE MUKPOOPTaHNU3MOB;

—OCHOBHBIE JTaIlbl OMOTEXHOJIOTHYECKOTO
mporuecca,

_CHOCOGBI, MCTOAbl W MPUHOUIIBI pCaIU3allui H
YIIpaBJICHUA OHMOTEXHOJIOTHUYECKUMU mpoueccamMu,
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—COBPCMCHHBLIC JOCTUKCHUA OHMOJIOTHYECKUX HayK U
6I/IOM€,Z[I/IL[I/IHCKI/IX TEXHOJIOT I

VYmeer

—PEryaupoBaTh u COBEpLICHCTBOBATH
OHMOTEXHOJIOTHYCCKUI rpouecc c LICTIBIO
MOJyYEHUSI  BBICOKOKAYECTBEHHOTO  KOHEYHOIO
MPOAYKTA;

—OCYIICCTBIIATh OMOTEXHOJIOTHYECKUE TIPOIECCHI
MPOM3BOJICTBA W TOJy4YeHHE  OWOJOTHYCCKU
AKTHMBHBIX BEIIECTB M OTJCILHBIX KOMIIOHEHTOB
MHUKPOOHBIX KJIETOK;

—IpPOBOJUTH BbIJCICHHE H O4YuCTKY bBAB wu3
Oromacchl U KyJlIbTypajabHOM KHIKOCTH;

—OCYLIECTBJIATh ~ NOCTAIUMHBIA  KOHTPOJIb H
CTaHIapTU3ALHIO MOJTy4aeMbIX MpEnapaToB
(ompenenenue AHTUMHUKPOOHOM aKTUBHOCTH
AHTHOHMOTHKOB, AKTHBHOCTH (hepMEeHTHBIX
Mpernaparos, JKM3HECITOCOOHOCTH
MHUKPOOPIaHU3MOB);

—o0ecneynBaTh coOI0IeHHE MpaBUII
MPOMBIIUIEHHON TUTHEHBI, OXPaHbl OKPYKAIOLIEH
Cpelbl, OXpaHbl TPYy/la U TEXHUKUA O€301aCHOCTH,

—BbIOMpATh ONTHMAIbHBIC YCJIOBUS  XPaHEHUS
OMOTEXHOJIOTHUECKUX MPENnapaToB U OIEHUBATh UX
Ka4yeCTBO B IPOLIECCE IUTEIBHOTO XPAHEHUS

Bnaneer

—METOJaMH  YIPaBJIIEMOr0  KYJIbTUBHUPOBAaHUS
MHUKpPOOPI'aHHU3MOB;

—METOAaMHU UMMOOHITU3AIIH KJIIETOK
MHUKpPOOPIaHHU3MOB;

—TEXHOJIOTHEel MOoTyd4eHUsI OMOJIOTNYECKH aKTHBHBIX
BEIIECTB U OTACIbHBIX KOMIIOHEHTOB MUKPOOHBIX
KJIETOK;

—CIIOCOOHOCTBIO K pealu3allud M  YIPABICHHIO
OMOTEXHOJIOTMUYECKUMHU MTPOLIeCCaMu

I1K-3
TOTOBHOCTH
TCXHHUYCCKHC
TCXHOJIOTUHU
DKOJIOTHUECKHUX
MOCJIEACTBUM
MIPUMEHEHUS

OIICHHUBATh
CpelCcTBAa H
C  y4eToM

Hux

3HaeT

—MCETOAbI OLUCHKN CPEACTB M METOJOB ITOBBIICHUA
0€30MacHOCTH TEXHUYECKUX CpEICTB u
TE€XHOJOTHYECKUX MPOIIECCOB;

—CIocoObI MMPUMCHCHUA TEXHHUYCCKUX CPEACTB H
TEXHOJIOTHIA C y4eTOM HKOJIOTHYECKUX
MOCIEACTBUM UX TPUMEHEHHUS;

—METOA0JIOT IO MIPUMEHEHUS MOHHUTOPHHTA
KauecTBa U OE30MACHOCTH TEXHUUYECKUX CPENICTB U
TEXHOJIOTHI B MPOMBIIIIICHHOW MHUKPOOUOJIOTHU U
OMOTEXHOJIOTHH
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YmMmeer —MOHMMAaTh M aHAJIW3UPOBaTh HH(OPMAIMIO 10
croco0aM OIEHKHU CPEACTB U METOJOB IMOBBIICHUS
0e301acHOCTH TEXHUYECKUX CPEICTB u
TE€XHOJIOTMYECKHUX IIPOLECCOB;
—NPUMEHATh BbIOpAHHBIE TEXHUYECKUE CPEACTBA U
TE€XHOJIOTMH C Y4ETOM JKOJIOTMYECKHUX
IIOCJIEICTBUM UX IPUMEHEHNS;
—IPUMEHATh 3HAHHUS O MOHHUTOPMHIE KadecTBa U
0e30macHOCTH TEXHUYECKUX CPEICTB u
TEXHOJIOTHI B MPOMBIIUIEHHOW MHUKPOOHOJIOTUU H
OMOTEXHOJIOTHH
Biageer | —HaBbIKaMM ~ OLICHKM  CPEICTB W METOJOB
MOBBIIICHUST OE30MACHOCTH TEXHUYECKHX CPEICTB
U TEXHOJIOTHUYECKUX NPOLIECCOB;
—MpueMaMu IIOMCKa W NPHUHATHS PpELICHUH 110
BbIOOpY TEXHUYECKUX CPEICTB M TEXHOJIOTUH ¢
Y4E€TOM  DKOJIOTMUECKHX  IOCJIEINCTBUH  HX
[IPUMEHEHUSI;
—HaBbIKAMH IIPUMEHEHUS MOHUTOPHHIA KAayeCTBA U
0€30MacHOCTH TEXHUYECKUX CPEICTB u
TEXHOJIOTHUI B MPOMBIIUIEHHOW MUKPOOHOJIOTUH H
OHMOTEXHOJIOTHH,
—METOJaMHU OLICHKM TEXHUYECKUX CpPEACTB W
TEXHOJIOTU c y4eToM JKOJIOTUYECKUX
IIOCJIEICTBUM UX IPUMEHEHUS
T[1K-7 3Haer —CTPYKTYpPY TEXHOJOTHMYECKUX PEUIEeHUH U HUX
CIIOCOOHOCTH KOPPEKTUPOBKY IPU IIPOBEACHUH MPOMBIIIICHHBIX
CHCTEMATH3HPOBATh " UCTBITAHUNA TPOrPECCUBHBIX OHOTEXHOJIOTUH |

0000mmate MHMOPMAIHIO 1O
VICIIOJIB30BAHUIO  PECYpPCOB
NPEANPUITHS

HOBBIX BUJOB OMOTEXHOJOTHYECKOH MPOIYKIIUH C
Y4€TOM OINTHUMH3allMK 3aTpaT W T[OBBIIICHUA
Ka4ecTBa MPOU3BOUMON ITPOYKLIHH;

—COCTaB IMPONU3BOJACTBCHHBIX n
HCIIPOMU3BOJACTBCHHBIX 3aTpar JleﬁCTBYIOHIPIX u
MOJICPHU3HPYEMBIX IPOM3BOJICTB
OMOTEXHOJIOTHYECKOHN MPOTYKIINH;

—moka3zarenu S(PQGEKTHBHOCTH  TEXHOJOTHUECKHX
MPOIIECCOB MPOM3BOACTBA OHMOTEXHOJIOTHYECKOM
IPOYKLINH;

—MeTOoAbl U cpeAcTBa cOopa, 00pabOTKHU, XpaHEHHUS,
neperayd M HAaKOIUIEHUS  MHGOpManmuu ¢
WCTIOJIh30BaHUEM 0a30BbIX CHCTEMHBIX
NPOTrPaMMHBIX MPOAYKTOB M ITaKETOB IPHKJIATHBIX
nporpamm B nporecce NPOM3BOICTBA
OMOTEXHOJIOTHYECKOMN MPOTYKIINH;

—pecypcHoe obecrieueHue OHOTEXHOIOTHYECKOTO
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IIPOU3BOJICTBA

VYmeer

—NPUMEHATh  METOJMKM  pacyera  TEXHHKO-
HSKOHOMHYECKOH 3()()EKTUBHOCTH TPOHU3BOJCTBA
OMOTEXHOJOTMYECKONH TMPOAYKIMU TIPU BBIOOpPE
ONTUMAIIBHBIX TEXHHUYECKUX M OPraHU3alMOHHBIX
pellIeHUH;

—HCIOJIb30BaTh TEXHOJOTWU cOopa, pa3MeleHus,
XpaHEHMs, HAaKOIUICHWs, MpeoOpa3oBaHUS H
mepenayd  JAHHBIX B IPOQEcCHOHAIBHO-
OPUEHTUPOBAHHBIX HMH(OPMAIIMOHHBIX CHCTEMax
MIPOU3BO/ICTBA OMOTEXHOIOTUYECKOM MPOIYKIUU

Bnaneer

—0o(pOpMIICHUEM U3MEHCHUH B TEXHUYECKOW U
TEXHOJIOTHIECKOM JOKYMEHTAIlUU npu
KOPPEKTHPOBKE  TEXHOJIIOTHYECKUX  IPOIECCOB,
CHCTEM yIIpaBJICHUS MIPOM3BOJICTBA
OMOTEXHOJIOTMYECKOH MPOyKIUY;

—IOJATOTOBKOW  MPEUIOKEHUI 10  TOBBIIICHHUIO
a¢ddexTuBHOCTH MIPOM3BOCTBA u
KOHKYPEHTOCIIOCOOHOCTH MPOAYKIIUH,
HAIPAaBJICHHBIX HA PAIlMOHAJIBHOE HCIIOJIb30BAHHE
U COKpalleHHE pPAacXOJ0B CBIPbs, MaTepPHAJIOB,
CHIDKCHHE TPYIOEMKOCTH MIPOM3BOJICTBA
MPOAYKIIUH, TIOBBIMIEHHE TPOU3BOJUTEIHHOCTH
TpyZa, SKOHOMHOE PAaCcXOJ0BaHHE YHEPTOPECYPCOB
Ha TPEINpUATHH, BHEAPEHUE OE30TXOAHBIX W
MaJIOOTXOAHBIX TEXHOJIOT Ui MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKON MPOTyKIIUNU

I1IK-9

BIIaJICHUC OCHOBHBIMH
METOJaMH H  [pPUEMaMH
MPOBEJICHUS
IKCIIEPUMEHTATBHBIX
HCCIENOBAaHUA B  CBOEH
npodeCCHOHATBEHON
obnactu

3Haer

—OCHOBHBIC HANPABJICHUS Pa3BUTHS OMOTEXHOJIOTUN
Y COBPEMEHHBIE TOCTHKEHUSI OMOJIOTHYECKIX HAYK
1 OMOMEIUIIMHCKUX TEXHOIOTHIA;

—TpaJAWIMOHHBIE  MUKPOOHBIE  TEXHOJOTHMH U
OCHOBHEIE JTAIBI OHMOTEXHOIOTHYECKUX
MIPOIIECCOB,

—crnocoObl OMOCHHTE3a OCHOBHBIX OHOIOTHYECKH
AKTHUBHBIX BEIIIECTB;

—OCHOBHBIC METOJBI W TIPUEMBI IPOBEICHUS
IKCIIEPUMEHTAIBHBIX HCCIEI0BaHUN B
MIPOMBIIIITICHHON MUKPOOHOJIOTUN 51
OMOTEXHOJIIOTUH

Ymeer

—MPUMEHATh  (YHIAMEHTAIbHbIE TEOPETHUYECKHUE
3HaHUS JUISL pelIeHWs MPAaKTUYeCKUX 3a/jad B
00J1aCTH MUKPOOHOM OMOTEXHOJIOTUU U TIPOBOJUTH
UCCIIEIOBaHHS o COBEPILICHCTBOBAHHIO
OMOTEXHOJIOTMYECKOTO MpoIecca,;
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—MPOBOJIUTH SKCIIEPUMEHTAILHBIC HCCIEAOBAHUS B
MIPOMBIIIITICHHON MUKPOOHOJIOTUN u
OHOTEXHOJIOTHHA

Bnaneer

—crmoco0aMu TIOJTYYeHHs] TMPOIYIIEHTOB TOJIE3HBIX
BEILIECTB, W3y4YeHUs ux ¢buznooro-
OMOXMMHYECKHX XapaKTEPUCTUK

—OCHOBHBIMH METOJAMH W IMPUEMaMH IPOBEICHUS
IKCIIEPUMEHTAIIbHBIX HCCIIeIOBaHU I B
MIPOMBIIIIJICHHON MHUKPOOHOJIOTUH u
OMOTEXHOJIOTHH,

—HaBBIKAMHM  TUTAHUPOBAHHMSI W BBIIOJIHEHUS
JKCIIEPUMEHTAIBHBIX  337ad 10  IOJYYCHHUIO
IIEJIEBBIX MPOJAYKTOB, N3YICHHIO 3aKOHOMEPHOCTEH
U YCIOBMH WX OWOCHHTE3a, ONTHUMH3AIUH
Ouomnporecca

I1K-17

CIIOCOOHOCTH
pa3palaThiBaTh  OCHOBHBIC
JTaIlb
OMOTEXHOJIOTHYECKOTO
mporecca

3Haer

—OCHOBBI  IIPOMBIIINICHHOW  MHUKPOOHOJIOTMH U
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, IeXaluX B
OCHOBE TEXHOJIOTHYECKUX MIPOLIECCOB
OMOTEXHOJIOTHH;

—JIEUCTBYIOIIHE OMOTEXHOJIOTUYECKUE
MPOU3BOACTBA, MX TEXHUYECKOE OCHAUICHHUE,
pa3MelieHre TEXHOJIOTHUeCKOro 000py10BaHus;

—OCHOBHBIE ATallbl MPOMBIILICHHOTO MPOU3BOJICTBA
Y YOPABJICHUE OCHOBHBIX CTaAUN JIEMCTBYIOIIMX
OMOTEXHOJIOTHYECKUX TIPOU3BOJICTB;

—TEXHOJIOTUM  TPOU3BOACTBA U  OpraHu3aluu
MIPOU3BOACTBEHHBIX u TEXHOJOTUYECKUX
MPOLIECCOB OMOTEXHOIOTUYECKOU MPOTYKITUT

Ymeer

—pa3pabaTbIBaTh OCHOBHBIE JTarbl
OMOTEXHOJOIMYECKOr0 Mpolecca ¢  IOMOIIBIO
ONTUMAJIBHBIX U PALIMOHAIBHBIX TEXHOJIOTHUECKUX
CXEM;

—BECTH OCHOBHBIE TEXHOJIOTUYECKHE IPOLECCHI
MIPOU3BOJICTBA OMOTEXHOJIOTMUYECKOM MPOAYKIINH;

—MPUMEHATH OWOTEXHOJIOTUM C HUCIOJb30BaHUEM
Te€HHO-MH)KEHEPHBIX MIPOYLIEHTOB —
MUKpPOOPIaHHU3MOB, KIJIETOK pAacTUTEIBHOIO |
KUBOTHOT'O IIPOMCXOXKIEHUS,

—MPUMEHATh MPOTPECCHUBHBIE METOJBI MOA00pa M
HKCIUTyaTallil TEXHOJIOTHYECKOT0 000pyI0BaHUS
pu IIPOU3BOJICTBE OMOTEXHOJIOTMYECKOM

MPOTYKITUH

Bnaneer

—METOJaMH W TPUHIHUIIAMHU Pa3pabOTKU OCHOBHBIX
9TaNnoB OMOTEXHOJIOTNYECKOT 0 MPOLIECCa;
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—METOJaMH M MpPHHLUUIAMH pa3pabOTKHU IJIAaHOB
pa3MeleHNs o0opynoBaHus, TEXHUYECKOT O
OCHAIlGHUSI ¥ OpraHu3aluu pabodyux MecT B
paMKax IPHUHATONM Ha NPEIIPUATHH TEXHOJOTUHU
IIPOU3BO/ICTBA OMOTEXHOJIIOTUYECKOM MPOSYKIINU

JUis popMHUpOBaHUS BbIIIEYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCLUUILIMHbI
«[IpompblnuieHHass MUKpPOOHOJIOTHS U OMOTEXHOJIOTHS» MPUMEHSIOTCS CIEIYIOIINE
METOJIbI AKTUBHOTO/MHTEPAKTUBHOTO OOYYEHHSA: CEMHHAphl B BHUIE «KPYTJIBIX
CTOJIOB»; JUCKYCCHs, MPOOJEMHBIA METOM, 3KCIEPUMEHTAIbHbIE NPAKTUUECKUE
3aHATUA.
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|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTH
KYPCA
(mekuuonHbIe 3aHATHA (36 YacoB))

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

Tema 1. Uctopus npomeinieHHoN Mukpoouonoruu (0,5 gaca).

— XPOHOJIOTUYECKHE ATaIIbl pa3BUTHS MHUKpPOOHOJIOTUU TUISL
OMOTEXHOJIOTHH.

— IlpenMer mpOMBINUIEHHOW OMOTEXHOJIOTHH.

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

— AyKkapuoThl (BUPYCHI U BEPOUIbI).

— IIpokapuoTtsl (6akTepun).

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

— @epMEHTHI.

— buosiornuecku aKkTUBHbIE XMMUYECKUE BELIECTBA.

— KynbTypbl 5yKaprOTHYECKHUX KIIETOK.

Tema 3. OcHOBHBIE PUHIUIBI PETYISLUN METa00IM3Ma U CKOPOCTH pocTa
Mukpoopranuzmos (0,5 yaca).

— OCHOBHBIE MTOHATHS.

— Perynsius Ha ypoBHE OMOCHUHTE3a OCJIKOB.

— Perynsius akTUBHOCTH TOTOBBIX OEITKOBBIX MIOCPETHUKOB.

— Perynsmus naTerpanbHbIX MEMOPAHHBIX MTPOIIECCOB Y MUKPOOPTaHU3MOB.

— BzaumopelicTBue  peryjasiTOpHbBIX ~ MEXaHU3MOB TPU  YIPaBJICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

Tema 4. Cenekiusi MHKPOOPTraHU3MOB — MPOJAYLEHTOB MPAKTHUYECKU
BaXKHBIX BemiecTs (1 yac).

— Br160p UCX0AHOrO MUKpPOOPTaHU3Ma AJIsl CENEKIIHH.

— IloaroroBka UCXOAHOTO IITAMMA K CEJIEKIIMOHHON paboTe.

— IlomyyeHnne MyTaHTOB.

MeTtoap1 0TOOpa MYTaHTOB C MOBBIIIEHHBIM YPOBHEM MPOAYKIIUH.

— Mertoj noslydeHHsI TeHETUYECKUX PEKOMOMHATOB.

Tema S. lcnonbs3oBaHuE TI'€HETHYECKOM WHXKEHEPUM [UI IIOJy4YECHUS
MPAKTUYECKHU MOJIE3HBIX IITAMMOB MUKpOOpranu3MoB (1 gac).

- HonyquHe OEJIKOB YeJIOBEKa U JKUBOTHBIX.
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— KoHcTpynpoBaHue mTaMMOB MPOAYIIEHTOB TMEPBUYHBIX W BTOPHUYHBIX
METa0OJUTOB.

Tema 6. KynbTuBupoBanue Mukpoopranuzmos (0,5 gaca).

— Ilepuoguueckoe KyJIbTUBUPOBAaHUE — Hayajo U3YUYECHUS
MHUKPOOHOJIOTHYECKOTO0 CUHTE3A.

— HenpepbiBHOE KyJIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

— KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.

— VYmpasisieMoe KyJIbTHBUPOBAaHHE MUKPOOPTaHU3MOB.

Tema 7. Aspanus npu KyJIbTUBUPOBAaHUHU MUKpoopraHusMos (0,5 gaca).

— BiusHME KOHLIEHTpalMKM PacTBOPEHHOIO B Cpele KUCIOpoJa Ha POCT
MUKPOOPTaHU3MOB.

— Tpancnopt kucnopoga u3 BO3AyXa B KyJbTYpaJIbHYIO Cpeay U K
MUKPOOPTaHU3MaM.

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

— AOcopOuus KHUCIOpOoJa B NEPHOJUYECKU JIEMCTBYIOLIEM ammapare Oe3
MUKPOOPTaHU3MOB.

— AOcop0Omus  KHCIOpoJa B MEPUOAMYECKH JEHCTBYIOIIEM amnmnapare npu
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

— AOcopOuus  KHUCIIOpOJa B HEMPEPBHIBHO JEHUCTBYIOIIEM amnmapare s
KyJTbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Tema 8. Xpanenne mukpoopranusmos (0,5 gaca).

— Tlepuoanueckue nepeceBsl (MU «CYOKYJIBbTUBUPOBAHHE ).

— XpaHeHHEe  MUKPOOPTaHM3MOB TPU  HU3KUX U YIBTPAHU3ZKUX
TeMIlepaTypax.

— JInodpunuzarusi.

— XpaHeHHe MUKPOOPTAHU3MOB B BBICYIIIEHHOM COCTOSHUU.

— XpaHeHHe Mo MUHEPATbHBIM MaCIIOM.

— XpaHeHHEe OTAETBHBIX TPYIII MUKPOOPTaHU3MOB.

— OmnpeneneHue >KU3HECITOCOOHOCTH KYJIBTYD.

Tema 9. bakrepuodarn B MukpobOmonorundeckor mpomsinuieHHOCTH (0,5
yaca).

— MHuoroo6pa3zue u o011Me cBoicTBa 6akTeprnodaros.

— Tlomananue haroB Ha MPOU3BOJICTBO.

— OCHOBHBIE CTaaUU PA3BUTUS U TMPOCTEUIINE METOABl HUCCIIECIOBAHUS
O6aktepruodaros.

— OCOOEHHOCTH  pa3BUTUSL yMEpPEHHbIX (aroB (IM30TreHU3ALUU U
WUHIYKIUN).
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— HocurenbcTBo (TICEBAOMM30TEHUSI) M MH(PEKIUS KIETOK IMEPMaHEHTHO
pazBuBaromumucs paramu (ITPD-unpexms).

— IIpocTeie crmocoObl naeHTUGUKAIIMHA OakTepruodaros.

— Jlepextupie ¢aru. [loHATHE O CYIIECTBEHHBIX H HECYIIECTBEHHBIX
(m106aBOYHBIX) TeHAX.

— Ilpunuunsl U MeTo1bI KJIaccuukaum 6akTepuodaros.

— ®arosblit npoduis 3aBoaa (DII3).

— Mexanu3mbl (aroycToiunBOCTH OAKTEpU U CIOCOOBI MPEIOTBPALICHUS
(harom3ucoB.

— bakrepuodaru B TeHETUKE U CEJIEKITUU MPOMBIILICHHBIX MTPOIYIIEHTOB.

— OOwebunosornueckasl 3Ha4UMOCTh UCCIIEIOBaHUs OaKTepruoQaros.

Tema 10. HWmmoOunM30BaHHBIE KJIETKA MHUKPOOPTraHU3MOB U UX
npumeHenue (0,5 yaca).

— MeTtoap1 UMMOOUIM3AlIUY KJIIETOK MUKPOOPTAaHU3MOB.

— Oco0eHHOCTH KHBBIX UMMOOMIIM30BaHHBIX KJIETOK MUKPOOPTaHU3MOB.

Paznen 2. [losryyeHue 0MOJI0TMYeCKHA AKTUBHBIX BelIECTB U OT/AEJIbHBIX
KOMIIOHEHTOB MUKPOOHBIX KJIETOK (6 4acoB).

Tema 1. Autubuotuku (1 gac).

— OOpa3oBaHrie aHTHOMOTUKOB B MMPOMBIIUICHHBIX YCIOBHUSIX.

— [lyTn moBeIIeHUs] OMOCHHTE3a AHTUOMOTHKOB MUKPOOPTaHU3MaMH.

— JIByxda3Hblii XapakTep pa3BUTHS IPOIYIICHTOB aHTUONOTHKOB.

— JlaGopaTopHbIii perJamMeHT.

— [IpoMbInTeHHOE TIOJTydYeHUe aHTUOUOTHKOB.

— IIpoMbIIIEHHBIN METOT TOJIYYSHHS TTOTYCUHTETHYECKUX aHTHOUOTHUKOB.

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

— [lpumeHeHME aHTHOMOTHKOB.

— AHTHOMOTHKM —  cHenuUYecKrue HWHTHOWTOPHI  psifa  peaKiuid
MeTabor3ma.

Tema 2. Butamusnsi (0,5 gaca).

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

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

— Oproctepud (MPOIYLEHTbl AProcTEpUHa; OUOCUHTE3 HPrOCTEPUHA;
yCIIOBHSI OOpa30BaHUSl 3ProcTepuHa JAPOXIKAMH; TMOIYyYEeHHE U TNPUMEHEHUE
ProcTeprHa).
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Tema 3. Kapotunounsi (0,5 gaca).

— buocuHTE3 KapOTUHOUIOB.

— Jlokanuzanus u GyHKIIUH KapOTHHOUIOB.

— YcnoBus 00pa3zoBaHus KAPOTUHOUOB MUKPOOPTaHU3MaMHU.

— IIpoaylieHThl ¥ IPOMBIILJICHHOE MOJTyYeHHE KapOTHHOUIOB.

— Hcnonp3oBaHue KapOTUHOUIOB B HAPOTHOM XO3SHUCTRBE.

Tema 4. ['u66epemmunst (0,5 yaca).

Tema 5. Ankanonas (0,5 gaca).

Tema 6. AMuHokuciaoThl (1 yac).

— buocuHTe3 rimyTaMMHOBOM KHUCIIOTHI.

— buocunTes nu3nHa.

— Perynsinus OMocuHTE3a aMUHOKHUCIIOT.

— IlomyyeHne aMHUHOKHCIOT C TOMOINBIO MMMOOWMIM30BAHHBIX KJICTOK MU
dbepMeHTOB.

— IlonyyeHue ONTUUECKUX H30MEPOB AMHHOKHUCIOT MyTEM MPUMEHEHUS
alusIa3 MUKpPOOPTaHU3MOB.

Tema 7. Hykneotunas! (0,5 yaca).

— Cunre3 ATO.

— CuHTE3 HUKOTHHAMUIIUHYKJICOTH IA.

— CuHTE3 MHO3UHOBOW KUCJIOTHI.

— Cunre3 ryano3unnonudocdaros.

Tema 8. ®epmentsl (0,5 yaca).

— Oco0eHHOCTH (PePMEHTOB MUKPOOPTaHU3MOB.

— @epMEeHThl MUKPOOPTaHU3MOB, IPUMEHSIEMBIE B POU3BOJICTBE.

— I[ITaMMBI-IPOAYLIEHTHI U KYJbTUBUPOBAHUE.

— Beoigenenue u cradbunuzanus GepMeHTOB.

— IIpumenenue hepMEHTOB MUKPOOPTAaHU3MOB.

Tema 9. Jlunuge! (0,5 yaca).

— CocraB ¥ coliepKaHU€ JUIHUI0B Y MUKPOOPTaHU3MOB.

— IlpoaylieHThl TUTIHIOB.

— buocunTes munuaos.

— BiusiHue yclioBHil KyJIbTUBHUPOBAHUS HA COCTAB JIUMHJIOB.

— B03MOXXHOCTH IPOMBIIIJIEHHOTO MOTYYSHUS JTUTHIOB.

— IlpakTUueckoe MpUMEHEHHUE JTUTHUIOB.

Tema 10. [Tonucaxapuzas! (0,5 yaca).

— TMonucaxapuapl MATOIIA3Mbl U MEMOPAHHBIX CTPYKTYP.

— Tlonucaxapuapl KJIETOYHBIX CTCHOK.
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— BHekiieTouHbIE OJIMCAXaPUIBI.

— buocuHTE3 noaucaxapuaos.

— YcnoBust ~ KyJbTUBUPOBAHHUS  MHUKPOOPTaHM3MOB U OMOCHHTE3
ITOJIMCAaXapUJIOB.

— IIpombInuieHHOE TOTyYeHne MUKPOOHBIX TOJIMCAXapUJIOB.

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

Tema 1. CnuproBoe 6poxxenue (0,5 yaca).

— Du3znoorus ApoXIKEeH U XMMU3M CIIUPTOBOTO OPOXKEHHUS.

- XapaKTepI/ICTI/IKa I[pO)K)KGfI, IMPUMCHACMBIX B IIPOMBIIIIICHHOCTH.

Hcrnonp3oBanue APOXOKEH B MPOMBIIIIICHHOCTH.

— Jpoxku — BO30yauTeM HHPEKIUHU Ha TPOU3BOCTBE.

Tema 2. Monouynokucioe 6poxenue (0,5 yaca).

— OO1as xapakTepUCTUKA MOJIOYHOKHCIIBIX OaKTepUH.

— PacnpocTpanenue 1 B3aMMOOTHOIIIEHUS C APYTUMH MUKPOOPTaHU3MaMH.

Hcnonb3oBaHnE MOJTOYHOKHUCIBIX OAKTEPHIA.

— MonouHokucibie 0akTepun — BO30yauTenu HHHEKINH.

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

— OO6m1as xapakTeprucTUKa MPOMMOHOBOKHUCIBIX OaKTEpHil.

— IlponnoHoBOKMCIBIE OakTepuu B MPOU3ZBOJCTBE Chlpa U JPYIHX
MPOTYKTOB MTUTAHUS.

— Jlpyrue obyacTu MpUMEHEHHUS MPOMMOHOBOKHUCIIBIX OaKTEPHUH.

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

— Oco0eHHOCTH alleTOHO-0YTHUIIOBOTO OPOKEHHUS.

— IIpon3BOACTBEHHBIE CPEMBI.

— Ilognepkanue KynbTypbl OaKTepuil ¥ MOATOTOBKA MHOKYJIATA.

— bpoxenue.

— NuduumpoBaHue B yCIOBUAX alleTOHO-OYTHUIIOBOTO OPOXKEHUS.

— Ileperonka aneToHO-0yTUIIOBOM Opa)KH.

Tema 5. Ilonmyuenue ykcyca © JAPYrMe acleKThl MCIIOJb30BaHUSA
yKCycHOKUCTBIX Oaktepuii (0,5 yaca).

— OOm1ast XxapakTepUCTHKa YKCYCHOKUCIBIX OaKTepHil.

— OkucnurenbHbIe TpaHC(HOPMAIIMK OPTAHMYECKUX COSAMHECHU.

— Mukpobuonornueckue Tpanchopmanuu npu cuaTe3e ButamunHa C.

— IlomyuyeHne nTHOKCHALIETOHA.

— IlonyueHue cnupTOBOrO YKCyca.

— CuHTe3 nojaucaxapuios.

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

— IlonydyeHue opraHMuECKUX KUCIOT U3 H-ankaHOB.

Tema 7. Tpanchopmanust opranudeckux coequnenuit (1 gac).

— IIpoueccel MUKpOOHON XUMHH.

— Tpancdopmanus pacTymeil KyJbTypoil B IEPUOINYECKUX YCIOBUSX.

— Tpancdopmarys cycrieH3usIMU HEPA3MHOKAIOIINXCS KJIETOK.

— Tpancdopmariu, oCyIiecTBIsIEMbIE CIIOPAMH TPUOOB U aKTHHOMHIIETOB.

— HenpeppiBHBIE METO/IBI KYJIETUBUPOBAHHUS.

— Komerabonuzm.

— IlpumeHeHne NOBpEXACHHBIX U I€3UHTETPUPOBAHHBIX KIIETOK.

— MurubupoBaHue onpeaenEHHbIX yYaCTKOB META00INYECKUX My TeH.

— [lpumeHeHre MyTaHTOB C OJIOKUPOBAHHBIM CHUHTE30M OIPEIEICHHBIX
(bepMeHTOB.

— KoHcTpynpoBanue mTaMMOB C TOBBIIIEHHOH CIIOCOOHOCTBIO K
TpaHchOpMaIIHH.

— depMeHTHbIE NpenapaTbl © UMMOOUIN30BaHHbIE (PEPMEHTHI.

— MmmoOunum3anus KIeTok.

— IHonutpanchopmanuu.

— Mukpoopranusmsl, TpaHCHOPMUPYIOLIUE OPTAaHUYECKUE COCAMHEHUS.

— Ilpumepsl Tpanchopmanum opraHUuYECKUX COCTUHEHUH.

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

Tema 1. ITonyuenue 6enka (0,5 yaca).

— Hcropus ncnosib30BaHrs MUKPOOPTaHU3MOB JJIs OJTyUeHUs Oerka.

[TutarenbHast HEHHOCTH OEJKOB.
— be3BpenHoCTs MUKPOOHOW MacCCHI.

[Ipotiecc v MPUHITUTIBI KOHTPOJIS BBIPAIIIMBAHUS MUKPOOPTAHU3MOB.

— OCHOBHBIC BHJIBI CBIPBS U UCITOJIB3yEMbIE MUKPOOPTaHU3MBI.

Tema 2. [IlpousBojacTBo BakimH, OakTeprodaroB U Mpenaparos,
HOPMAaJTM3YIOMUX MUKpodopy uenoseka (0,5 yaca).

— BakmuHEIL.

— JleueOHo-nIpodunakTUUYECKHE TTpenapaTsl OakTepruodaros.

— BakTtepuansubie mpenapaTsl, HOPMAIU3YIONIUE MUKPODIOPY.

Tema 3. Ilonydyenne a30TGUKCUPYIOMKX OakTepuanbHbIX mnpemapatoB (0,5
yaca).

— CBoiicTBa KITyO€HBKOBBIX OaKTEpHUi.

— Ponb kiTyO€HBKOBBIX OaKTEpHl B @30THOM OajiaHCe MOYBHI.
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— IIpenapatsl KI1yOEHBKOBBIX OaKTEPHIl.

— Ilpumenenue npenapaToB KIyOEHbBKOBBIX OAKTEPHIA.

— [pyrue a3otdukcatopsl.

Tema 4. IloBpexaeHne MUKPOOPraHM3MaMU MAaTEPUAIOB M CHOCOOBI HX
3amuthl (0,5 gaca).

— Ilpu3Haku MoBpekACHUS MaTEpUaIOB MUKPOOPTAHU3MAMHU.

— MuUKpOOpraHusMbl,  MOBPEXAAIONIME  METAUIbl M METOAbl  HX
OOHapyKCHHS.

— [IpuuuHbBI NOBpEXACHUS MATEPHAIOB MUKPOOPTraHU3MAMH.

— ®u3uko-xumMuueckue (aKTopbl cpeibl M IMOBPEKICHHUE MaTepHasloB
MUKpPOOpPTraHU3MaMH.

— CrnocoObl 3alIUThl MATEPUATIOB.

— Metoapl onpeneneHuss yCTOWYMBOCTH MAaTEPUANIOB K BO3JACHCTBHIO
MUKPOOPTaHU3MOB.

Il. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA
(IMpakTuueckue 3ansitus (36 yacon))
(JIaGopaTtopubie padoThl (18 yacos)).

3ansaTue 1. [IpombinuieHHOe KyJbTHBHPOBAHHE MHKpPOOpranu3mMosn (18
4acoB).

Ilenv padbomwr: v3yunTh OCOOCHHOCTH MPOMBIIIIEHHOTO KYJIbTUBHPOBAHUS
MHUKPOOPIaHU3MOB, MIOCTABJISIOLIUX TOTOBBIE LI€JIEBbIE MPOAYKTHI OMOCHHTE3A.

1. KosutokBHYM.

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

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

MUKPOOPTraHU3MOB.

2.OCOOCHHOCTH  TEXHOJIOTHHM  IPOMBIILICHHOTO  KYJIbTHUBUPOBAHUS
MUKPOOPraHU3MOB

3. OT00p mMTaMMOB MHUKPOOPTAaHU3MOB U pab0oTa ¢ HUMH

4. TIpuroToBiieHHE TOCEBHOW MUKPOOHON KYJIbTYpPhI

5. IlpuroroBiieHHE U CTEpUIU3AIUS IUTATEIbHBIX CPEJl

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

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

8. TexHONOrusl  NPOMBILUIEHHOTO  KYJbTUBHPOBAaHUS  aHA’pOOHBIX
MUKpPOOPTaHHU3MOB.

9.Ilepuoguyeckue M XEMOCTAaTHbIE  CUCTEMBl  KYJIbTUBUPOBAHMS
MUKPOOPTraHHU3MOB.

10.0OcobenHoCcTH OMOTEXHOJIOTUHU KYJIbTUBHPOBAHUS BUPYCOB.

3. IlpakTu4yeckas 4acrb.

1. O3HaKOMUTBCSI € OCHOBHBIMHM  CIIOCOOAaMU  KYJbTUBUPOBAHUS
MHUKPOOPTaHU3MOB.

2. I3yunuTh  3Tambl  TEXHOJOTMYECKOro  Ipolecca  INTyOMHHOTO
BBIPAILMBAHNS MUKPOOPTaHU3MOB.

3. YcBOUTH OCHOBHBIE TpPeOOBAaHHS TMPU NPHUTOTOBICHUH IMHTATEIBHBIX
cpen.

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

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

4. Odopmiienne padoThlI.

3anucaTh OCHOBHBIE XapaKTEPUCTHKHU 3TAllOB TEXHOJIOTMYECKOro IMpolecca
IJIyOMHHOTO  BBIpAIlUBaHUS ~ MHUKPOOPraHu3MoB,  OQOpPMHUB B  BHUJE
HUKEPUBEACHHOW TaOIHIIBL.

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

3apanue 1. PaccunmraTh KOJUYECTBO MOJYYEHHOT'O CBIPOTO KOPMOBOTO
Oenka B pe3ynbTaTe TUApoJU3aluM Jpoxokamu  poxa Candida 2 T
pacCTUTENBHBIX OTXOJOB (OTXOABl LIEJUTIOJI03HON MPOMBIILIEHHOCTH, COJIOMA,
CBEKJIOBHYHAs Menacca, KapTodenabHas Mes3ra, 0apaa CIHUPTOBBIX MPOU3BOCTB,
OTXOJIbl KOHAUTEPCKOW U MOJIOYHOUW MPOMBINIIIEHHOCTH) 3a 20 4 pabodero mukia
MPU YCIOBUU, YTO U3 | T OTXOA0B MOXKHO MOAY4UTh 200 KI' KOPMOBBIX JIPOXKEHN B
cyxoi Macce, coaepxaniux 50% coiporo oenka.
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Jlaboparopnasi pabora 1. IlpuroroBiieHHMe NUTaTeJIbLHOH CMeCH H
MATPUYHOM KYJbTYPbI AJI51 KyJbTHBALMH APOAKe (6 yacos).

Ilenv padomwi: TNOMYYNTH HABBIKM TPUTOTOBICHUS MUTATENBHBIX CpE,
MOCEBHOTO MaTepuajia M KOHTPOJS KOHIEHTPAIMK TOCEBHOIO MaTepuaa.
PaccMoTpeTs 1OJ MHUKPOCKOIIOM B3BECh TNEKAPCKUX JAPOXOIKEH W OINPEACIIUThH
MPUCYTCTBHE JIBYX PaC OJHOKJICTOYHBIX TPHOKOB B KYJIBTYPE.

O0OopynoBaHue U peaKTUBBI:

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

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

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

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

5)rmoko3a - 0,1 kr;

6) criupT >TIITOBHIH - 0,05 KT

7)xyneTypa S. servisea (10 r cyxoro npemnapara ¢ BIaKHOCTBIO 75%);

8) KOMITJICKT PEaKTHUBOB JIJIsl ONPEICIICHNS KOHIICHTPALIMH TITFOKO3bI;

9) dorokonopumetep (PKM);

10) MUKPOCKOTIBI;

11)kamepa ["opsieBa.

Iopsinok BbIOJIHEHHS PA0OTHI:

1. [IpUrOTOBUTH MUTATEILHYIO CPEY, IS YETO:

— orBecuTh 50 T TIFOKO3BI U BCHINIATh €€ B CTEPHIIBHYIO €MKOCTh 00HEMOM
0,5 m;

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

— BIIUTH B 3Ty eMKOCTh 300 My TUCTWINIMPOBAHHOW BOJBI TEMIEPATypOu
36 °C u pa3MemaTh;

— ONpENENUTh  KOHIEHTPAIMI0  TJIFOKO3bl  (DOTOKOJIOPUMETPUYECKUM
METOJIOM.

2. IIpuroToBUTH MOCEBHOW MaTepuall, JJis Yero:

— B3BECHTB 5 T IpoxKeit S. Servisea;

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

— BCBHITATh HABECKY JAPOAOKEH B BOJIY M pa3MeIIaTh;

— TIPOBECTH KOHTPOJIb KOHIICHTpAITu! MTOCEBHOTO Marepuaa
(hOTOKOIOPUMETPHICCKUM METOI0M Ha rpudope ®KM;

— OIpPEACIUTh KOHIICHTPAIIUIO IPOXIKEH MUKPOCKOITMYECKUM aHATTU30M.

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

1. B3aTh k010y C B3BEChIO MEKAPCKUX IPOXKKEH, 3apaHee MOMEIIECHHBIX B
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TEIUTYIO MOACaXapeHHYIO BOJY.

2.Karuio KUJIKOCTH U3 KOJIObl HAHECTH Ha MPEIMETHOE CTEKIJIO U HAKPHIThH
MOKPOBHBIM CTEKJIOM.

3.CBepXy HAHECTH KaIUIl0 KEJIPOBOT0 Maciia U paccMaTpUBaTh Ipernapar
0] MUKPOCKOIIOM C UMMEPCHOHHOM CUCTEMOIA.

4.OnpenenuTth NPUCYTCTBUE ABYX pac rpHOKOB U 3apUCOBATh UX GOPMY.

5. PaccMoTpeTh mponecc MOYKOBAaHMS APOXKKEH MO HAIMYHUIO MOYEK Ha
KJIETKAX.

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

Ilenv pabomer: TPUTOTOBUTH (DUKCUPOBAHHBIM Ipenapar M3  MO-
JIOYHOKHUCIIOTO MPOoayKTa (Kedupa, psLKEHKU U JIp.) U 3apUCOBaTh JOMUHHUPYIOIIHE
(bopMbI MUKPOOOB.

Marepuans u  o0opyaoBaHWe: IUIAKATHI; PUCYHKH; TEpPMOCTAT;
OakTepuIMIHAs JlJaMIla; XMMUYECKas 1OCy/1a: MEpHbIN cTtakaH eMKocThio 50, 150 u
200 wmu; BOpoHKa; MuUKpockon; yamika Ilerpu; Oakrepuosnoruueckas MeTs;
IpeIMETHbIE U IOKPOBHBIE CTEKJIA; OUH U3 MOJOYHOKUCIBIX MPOAYKTOB (Kedup,
psKEHKa, alua0pUInH, HOTypT U 1Ip.).

IHopsinok BeIMOIHEHUs Pa0OTHI:

1. bakTepuoNOru4ecKyr0 NETII0 BBECTH B CTYCTOK MOJOYHOKHUCIOIO
MPOJYKTA U, TOBEPHYB BOKPYT OCH, U3BJI€Ub KAILIIO COAEPKUMOTO.

2. CrycTok pa3MasaTh 0 MPEAMETHOMY CTEKIIy OY€Hb TOHKUM CJIOeM 0e3
BOJIBI.

3. BeicymuTh Ha BO3yXe.

4.3aduxkcupoBaTh cmecbio cnupra ¢ 3dupom (1:1), Heckoibko pa3s
HAaHOCS CMeChb Ha Ma30K U ciauBas ee. llpu Takol ¢ukcanuum HE TOJIBKO
NOru0aT M MPUKPEIUISIOTCAS K CTEKIy OakTepu, HO U C MOMOIIbI0 3dupa
U3BJIEKAETCS W YHANAETCAd >KUp, KalUId KOTOPOrO Ha IMpernapare MelarT
OKpacKke U MUKPOCKOIHPOBAHHUIO.

5. DukcupoBaHHBIN Ipenapar OKPaCUTh METHIEHOBBIM CUHUM B TEUYEHUE
2-3 MUHYT.

6. [IpoMBITE BOJIOM, BRICYIIIMTh U MUKPOCKOITMPOBATH C UMMEPCHEH.

/.3apucoBaTh JOMUHUpPYIOIIHE (HOPMBI MUKPOOOB.

5. Bonipochl 1J11 CAMOKOHTPOJIS

1. Yro Takoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB?

2. Kakue (bakTopbI HEO0OXOAMMBI TUIS OCYILIECTBIICHHUS
OMOTEXHOJIOTMYECKOTO Tpo1iecca’?

3. Uro s dekTruBHEE: KyIbTUBUPOBAHHE MUKPOOPTAHU3MOB Ha KUIAKUX WIN
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IJIOTHBIX MUTATENBHBIX Cpeaax?

4. Kakoli crioco0 KyIbTUBUPOBAHUS HA3bIBAIOT MOBEPXHOCTHHIM?

5. Uro Takoe TBepnodazHoe KyJIbTUBUPOBAHME, M KaKOW cyOcTpat
UCIIOJIb3YETCS TP 3TOM Halle APyrux?

6. Uto Takoe xxuakodasnoe (rryoOMHHOE) KyJTbTUBUPOBaHUE?

7. B yem npeumymiecTBa XuaK0(ha3HOTO KyJIbTUBUPOBAHUS?

8. Kakumu mpueMamMu MOXXHO YBEJIMYUTh WHTEHCUBHOCTH Pa3MHOKCHUS
MUKPOOPTaHU3MOB MPH KUAKOPA3HOM KyJIbTUBUPOBAHUN?

0. KakoBbl ~»Tambl TEXHOJOTHYECKOTO Mpoliecca  KyJIbTUBUPOBAHMUS
MUKPOOPTaHU3MOB?

10. T'ne xpaHsTCs STaJIOHHBIE IITAMMBI MUKPOOPTAaHU3MOB?

11. KakoBsl TpeOOBaHUS K ATAJTOHHBIM IIITAMMaM MUKPOOPTaHU3MOB?

12. Kakum 00pa3oM TOTOBST TOCEBHYIO MUKPOOHYIO KYJIbTYpY?

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

14. Ha xakue rpymnbl AT MUKPOOPTAHU3MBI 110 TUITY TUTAHUSA?

15. Ha xakue rpynmsl MOApa3aeisiioTCs MUKPOOPTaHU3MBI IO THUITY

UCIIOJIb3yEMbIX Q30TUCTHIX OCHOBAHUI ?

16. Kakue noHbI HEOOXOIMMBI MUKPOOPTaHU3MAaM H IS YETO?

17. Kakue pakTopsl pocTa JOKHBI BXOJUTH B COCTaB MUTATEJIbHBIX cpejl?

18. Kakue TpaauiimoHHBIE MCTOYHUKH O€JKa XUBOTHOTO MPOHMCXOKIACHHS
UCIIOJIb3YIOT JJIs1 TOJTyYeHUS! TUTATENbHBIX Cpefl?

19. Kakue HenwuImeBble HCTOYHHUKHA OCJIKa >KUBOTHOTO IPOUCXOXKICHHS
WCIIOJIB3YIOT B IUTATENIbHBIX Cpeaax?

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

21. Kakoit 6enok (pacTUTENHbHOTO, JKUBOTHOTO WJIH MHKPOOHOTO
POUCXOXKACHUS ) Oosiee [IEHEH AJI MUTATENIbHBIX CpeJl U TouyemMy?

22. KakoBa  kiaccudukamusi MNHUTATEIbHBIX Cped MO0  IEJIECBOMY
Ha3HAYEHUIO?

23. KakoBa knaccuukamusi TNHUTATENBHBIX cpel 1Mo  (uzndeckomy
COCTOSIHUIO?

24. B ueM npeuMyIIecTBO )KUJIKUX MUTATEIbHBIX Cpen?

25. Kak noay4uTh MOy XUAKKAE U TBEPAbIC TUTATEIbHBIE CPEIbI?

26. B yemM npenMyniecTBO CyXuX MUTATEIbHBIX cpel?

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

28. 3aueM Hy)XKHa CTaHAApTU3AIUS MUTATENbHBIX CpeJ M 1O KakKuM
MOKAa3aTesiM OHa MPOBOJUTCSA?
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29. Ilpunnunel ycTpoiicTBa Omopeaktopa (pepmenrtepa) uis KylbTUBALUU
MUKpPOOPIaHU3MOB.

30. Kak npou3BoauTCs MOArOTOBKA OMOpeakTopa K MoceBy?

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

32. Kak npou3BOAsAT KOHTPOIb KyJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB?

33. Kakue mnepuoapl paznuyalOT B JUHAMHKE pOCTa U Pa3MHOKCHHS
MuKpodopsl B hepmentepax?

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

35. Uto TUnu4HO 17151 J0r-(ha3bl (3KCIIOHESHIIMAIBHOTO pocTa)?

36. Uto xapaktepHo ajisi (ha3bl OTPUIIATEILHOTO YCKOPEHUS?

37. Cranmonapnast (a3a pocta 1 M-KOHIIEGHTpaIusI.

38. Uto xapakTtepHo 1st pa3bl OTMUPAHUS MUKPOOHOM MOMYIISIIINA?

39. Urto Takoe xemocTaTHas KyiabTypa?

40. Yto HE00X0AMMO IS HEMPEPHIBHOTO KyJbTUBUPOBAHUS
MUKpPOOPIaHU3MOB?

41. KakoBbl 0COOCHHOCTH OMOTEXHOJIOTHH KYJIbTUBUPOBAHUSI BUPYCOB?

42. Kakue >kMBbI€ CUCTEMBI UCIIOIB3YIOT JIJIsl KYJbTUBUPOBAHUS BUPYCOB?

43. Kak TOTOBST OJTHOCIOWHBIC KIIETOYHBIC KYJIbTYPHI U CyCIICH3MOHHBIE?

44. Kak ocCyHIeCTBISAIOT adparuio (OapOoTanuioo) U MNepeMelInBaHue
MUKpPOOHOM KYJIbTYpPbI?

3ansitue 2. KoHneHTpupoBanue u BhicymuBanue ouonpenapaton (18
4acoB).

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

1. KosutokBHyM.

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

2. TeopeTHyeckas 4acTh

1. MeToapl BEIICICHHS M KOHIIEHTPUPOBAHUS IICICBOTO MTPOIYKTA.

2. CiocoObl KOHCEPBUPOBAHUS OMOJIOTMYECKUX MPETApaTOB.

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

OOyuaemas mnoarpynmna Ne 1 Hampasisiercss B jJabopaTopuio s

IMPUTOTOBJICHUSA MW aHAJIK3a KYHLTypaHLHOﬁ KUIOKOCTH, IIUTATCIBbHBIX CPCIH,

IIOCCBHOI'O MaTcpHrajia.

OOyuaemas moxarpymma Ne 2 HampaBmsieTcss B jabopaTtopuio s

BBICYILIMBAHUS JPOXKEH MeTogoM cyOnmmmanuu. Ha Mecrax mpoBoauTcs MOKa3

YCTAaHOBOK I BBICYLIMBaHUSl OMONpENapaToB, JIEMOHCTPUPYIOTCS OCHOBHBIE

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

CTyACHTa II0oA PYKOBOACTBOM CTApHICTO ITOBTOPAIOT pa60Ty Ha I[ElHHOﬁ CTaauHn

OMOTEXHOJIOTUH. 3aTEM MPOBOAMUTCS CMEHA pabouux Mect noArpyi. [1nan paboTbl

Ha pabouynx MecTax MpHUBeIeH B Tabmmax 1 u 2.

Tabmuuma 1 — Ilman paboThl B MOMEUIEHUH [UISI TPUTOTOBJIEHHS] HCXOJHBIX
pacTBOpOB
Bpewms
HaumenoBanwue padot PV
MUH.
[IpuroroBneHue 3 a1 KyJIbTYpPAIbHON KUJAKOCTH HA OCHOBE APOAOKEH 25
[IpoBenenue a”Haiamnza KOJIMYECTBA UCXOJTHBIX KJIETOK 50
MUKPOCKOITUYECKUM METOIOM
Tabnuia 2 — [1an paboThl B TOMENICHUH CYyOIMMAITMOHHOM CYIITKA
Bpewms
HaumenoBanwue pador PV
MUH.
[IpoBeneHne BRICYIINBAHUSA IPOXIKEN HA YCTAHOBKE 75

O160p po06 Ha pekMMax U OTIPaBKa X B JaOOPATOPHUIO

OobopynoBanmue:

1. Cy6mumanmionnas ycranoBka GT-2 dupmsl «Jletibonbay (I'epmanus).

2. CymniabHbIN mKad.

3. BecriBJIP-200.

4. MUKpOCKOTIbI OMOJIOTHYECKHE.

5. brokcwl, yamiku [letpu, MepHbIE CTaKaHBbl.

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

Onucanne J1a0OPATOPHOH YCTAHOBKH.

CyOnumanuoHHas CyIIWIbHAsE YCTAHOBKA COCTOUT W3 CYIIMJIBHOW KaMephbl
(cyonmmaropa), KOHAEHCaTopa M BaKyyMHAaCOCHOW cuUcCTeMbl. Kak mpaBuiio, B

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

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

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

CymunpHas kamepa (pELMIIMEHT) U3TOTOBJIEHA B BHUJE CHEMHOIO
HAJMHIPUYECKOTO KOIMNAaKa U3 MPO3pavyHOro IUIACTHKA, KOTOPBIM YCTAHABIMBAECTCS
Ha OCHOBAaHMHM U C IIOMOUIBIO MPOKJIANKUA U CO31aBAEMOTO BHYTPH DPa3pekKEHUs,
IUIOTHO TMpWieraer K HeMmy, o0ecneunBas TepMeThyHocTb. Ha ocHoBaHuu
KpENUTCAd ToJlag IUIMTKA C 3JIEKTPOOOOTrpeBOM, Ha KOTOPOM pa3Melaercs
BBICYIIIMBAEMBbIN MPOAYKT WM Chb€MHBIE Hacaku AJis (uiakoHoB. [lapoBo3nyiiHas
CMECh IIOCTYIIA€T B KOHACHCATOP-BBIMOPAXXUBATEIb, KyAa MONACTCA XJaJarcHT
yepe3 TEPMOPETyJMPYIOIIMH BEHTWIb OT KOHJACHCATOpa U KOMIIpeccopa
XOJIOOWUIIBHOM yCTaHOBKH. HeEKOHIEHCUpyIOmMeECs ras3bl YAAISIOTCS BAKYyYyM-
HacocoM. Harpes m oTTamBaHuE OCYIIECTBIISIETCS AJIEKTPOHATPEBOM HarpeBaTelIs.
C nomo1ibio NpruOOPOB B YCTAHOBKE KOHTPOJIIMPYETCS TEMIIEPATYPA U Pa3pEKEHUE.

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

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

MeToauka npoBeeHUsI UCTIBITAHUMA.

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

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

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

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

[Tocne aToro 6r0KC BEIHUMAIOT U3 IKada 1 BHOBb B3BEIIUBAIOT. Pe3ybTaTh
3aMMCHIBAIOT B POTOKOJ B Ta0HILy 3.

Tabmuma 3 — TIpoTokon ompeaeraeHUsT MacChl CYXOro OCTaTKa M BIAKHOCTH
HCXOJHOTO o0pasiia u oOpasiia Ouomnpenapara nocjie CyoIMMalMOHHON CYIITKH

No yarku / 0rokca

Macca vamku Ilerpu, g4, T

Macca naBecku ¢ yamkon Ilerpu, g1, T

Macca HaBecku, ¢, T

Macca HaBecku ¢ yamnkoi Ilerpu mocie BeICyIIUBaHusA, g1', T
p y 9 gl ’

Macca cyxoro ocrarka, g.. T

Macca Orwkca, gg, T

Macca Orokca ¢ HaBeCKOM, g, T

Macca HaBecku, g, T

Macca Grokca ¢ 00pa3iom nocie cyOIuMaoHHON CYIIKH, g5, T

Macca o0pa3ia nocnie Cymku, g, T

Macca BJ1ars B BICXOJTHOM 00pasiie, g gy, T

Macca Biiaru B 00pasiie 1mociie CymkH, g gz T

Bnaxxaocth icxoHoro oopasma, Wc,, %
K Macce Cyxoro Marepuasa

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

Wck = (0 sk /9¢):100,

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

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

g BILH — g - gC
Biaxxaocth ucxoHoro oopasia B % k cyxoit omomacce (Ch):
Wey = (9 srn /9c)-100,

Macca o0Opasiua nociue Cyuku:

gk = g"2 - gG-

Macca Bnaru B o0pasiie nociie cyoJInuMainoOHHON CYIITKHU:

g BILK — gK - gc

5. Bonpocsl 1J1s1 CAMOKOHTPOJISI

1. Yro MOXeT coaepkaTbCsi B KyJbTYpPaJlbHOM KHUJIKOCTH TOCIE
OKOHYaHM4 Ipoluecca pepmeHTanun?

2. Kakue ocHOBHBIE CTTIOCOOBI KOHIICHTpaIuu Onomaccsl Bol 3HaeTe?

3. Kakue MIPUMEHSIOTCS METO/IbI BBIJICJICHUS IPOIYKTOB
MUKPOOHOJIOTHUECKOTO CHUHTE3a U3 KYJIbTYPAIbHOW KUAKOCTH, €CJIH LEJIEBOU
MIPOIYKT HAXOAUTCS B pacTBOpPE?

4. Kakue MPUMEHSIOTCS METO/IbI BBIJICJICHUS IPOJYKTOB
MUKPOOHOJIOTHYECKOTO CUHTE3a M3 KYJIbTYpPaJIbHOM MKUIAKOCTH, €CJIH LEJIEBOU
NPOAYKT HAXOAUTCS B TBepAoH ¢aze?

5. Yrto Takoe ocaxkaeHne OMoMacChl U KaKoBa €ro CKOPOCTh?
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6. Kakne BemiecTBa NPUMEHSAIOT JUIsI YCKOPEHHS MpoLiecca OCaXACHUS
oromaccei?

7. B uem cyTh nieHTpuyrupoBanus 6MoMacchl?

8. KakoBbI TEXHOJIOTHYECKHE OCOOEHHOCTH CEMapUpOBaHUS U JO KaKOM
BJIQKHOCTH OHU MO3BOJISIOT CKOHIICHTPUPOBATH 0CAOK?

9. KakoBbI 001acTu mpuMeHeHus! HEHTPUyrupoBaHusi?

10. Yro Ttakoe ¢punbTpoBaHue?

11. Ot yero 3aBUCHT CKOPOCTh (PHIILTPOBAHMS?

12. Yto Takoe SKCTPaKIHs KYJIbTYpPaIbHOU KUIKOCTU?

13. BcaeactBue 4Yero AKCTparupyemble KOMIIOHEHTHI TEPEeXOAsT U3
HCXOJTHOTO PACTBOPA B PACTBOPUTEIH?

14. Yto Takoe HOHOOOMEH, afcopOLusl, 1ecoporus?

15. Kakue monekyiisspHbie copOeHThl Bam n3BecTHBI?

16. Uto Takoe KpHUCTaIIW3alus I[EJIeBOTO MPOAYKTa, U KaKUMU
criocob0amu OHa J10CTUraeTcs?

17.B  yeM  mnpeuMymecTBO  KpPUCTAUIM3allMM, M B  KakKuX
OMOTEXHOJOTUYECKUX MPOIIECCAX OHA UCIIONIb3YETCs?

18. Uto Takoe ymapuBaHUE KYJIbTYpaJbHON KHUIKOCTH, €ro PEXUM,
JIOCTOMHCTBA U HENOCTATKU?

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

20. I3 dero nenarOT TOJMYNpPOHUIIAEMBbIE MEMOpaHBI M Kakhe K HUM
MPEIBSBISIOT TPEOOBaHUS?

21.Yto oO0BenuHAIOT B cebe MeMOpaHHbIE OMOPEaKTOPhl, U B YE€M WUX
MPEUMYIIECTBO NIEPe1 MEPUOUISCKUMHI OUOpeaKTopamu?

22. Kakue MeToIbl KOHCEpPBUPOBAHUSA OMOJOTMYECKHX MpernaparoB Bawm
W3BECTHBI?

23. B 4eM cyTh METOZOB €CTECTBEHHOTO M MCKYCCTBEHHOTO BBICYIIIMBAHUS?
Kakne meToapl HICKyCCTBEHHOM CylIKH Bam U3BECTHBI?

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

25.1lpn kakux TeMmIepaTypax M Kak JOJITO XPaHSATCA OWOMpernapaThl,
KOHCEPBHUPOBAHHBIC METOJOM JTUOPUIHHOU CYIIKH?

26. Ha xakom srtame cyOmumanuu W3 Martepuaia yIajlsioTcs cBOOOIHAs
BJlara, a Ha KakoOM - Bsi3aHas, U 4TO SIBJISCTCS MPU3HAKOM OKOHYAHHS TIEPBOTO U
BTOpPOT0 NEPUOJOB?

27. Kakue ra3sl HCMOJB3YIOTCA IIPU YIIAKOBKE OMOTIpEnapaToB B aMITyJIbI?

28. B yem cyTh KOHBEKTUBHOTO METO/a BHICYIINBaHUs OuomaTepuana’?

29. KakoBBI HEIOCTATKHU CYIMIUIBHBIX YCTAHOBOK KaMEPHOTO THTA?
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30. B ueM cyTh KOHTaKTHOTO METO/Ia BhICyIIUBaHUA? BakyyMm cymunbHbIe
mKadbl ¥ BaJbLIOBBIE CYIIMIbHBIE YCTAHOBKHU HETIPEPHIBHOTO JICUCTBHUS.

31. B ueM cyTh TEpMOPAIUALIMOHHOTO METO/1a BHICYIIIMBAHUS ?

32. JIOCTOMHCTBA U HEJIOCTATKU METO/1a CYIIKA TOKAMU BBICOKOW 4aCTOTBHI.

I11. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4eOHO-MeTOANYECKOE oOecrnieueHue CaMOCTOSITENIbHOM paboThI
oOyuaromuxcsds 1o  aucuumiauHe — «[IpombliiienHas  MukpoOuonorus u
OuoTeXHONIOTUs» NpeacTaBieHo B [lpunoxenun 1 u Bkitovaer B ceost:

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

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

— TpeboBaHMsI K MPEJICTaBICHUI0O M  O(GOPMIIEHUIO  PE3yJIbTAaTOB
CaMOCTOATENbHON padOTHI;

— KPUTEpUU OLICHKH BBINIOJHEHHUS CAMOCTOSITEIbBHON PabOTHI.
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IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

OneHoyHble CpeaCcTBa —

Kontponupyemsie
HaMMEHOBAHHE
Nen/mt | momynu/ paznenst / Konb! 1 3Tans! GopMupoBaHHs KOMIETEHITUN —
TEeKYIIUH MIPOMEKYTOUHAS
TE€MBbI JUCLUIUINHBI
KOHTpPOJIb aTTecTanus
1 Hayunbie ocnoBbl | OK-5 3Haer YO-2 9K3aMeH I0
NPOMBILILIEHHOM CIIOCOOHOCTh — COBPEMEHHBIE METOABbl M TEXHOJIOTHH (B TOM YHCIIE BOIIPOCHI BOIIpOCaM
MHMKPOOHO0I0THH HCIIOJIb30BATh MH(GOPMALIMOHHbBIE) PA3BUTHUS HOBBIX HAIIPABICHUNA B KOJIJIOKBHYMa 1-21
COBPEMEHHEBIE METOABI U MIPOMBIIIIICHHOW OMOTEXHOJIOTHH; I1P-1 YO-1
TEXHOJIOTHUHN (B TOM YHUCJIC | —3HaAYEHHUE U poJib I/IH(i)OpMaIII/II/I u I/IH(i)OpMaIII/IOHHI)IX TECT CO6CC€I[OB21HI/IC
MH(POPMALMOHHBIC) B | TEXHOJOTMH B Pa3BUTHH COBPEMEHHOTO OOIIecTBa M
npodheCcCuoHaTbHOMI SKOHOMHYECKMX 3HAHHWH, CIOCOOBI  NMPUMEHEHHUS
ACATCIIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MIPOMBIIITIEHHOW OMOTEXHOJIOTHH;
—TIOPSAJIOK BBOJA U pEAAKTUPOBaHUS HWH(OpMAIUU B
CHUCTEME aBTOMAaTH3aIuU
Ywmeer I1pP-7 AK3aMEH IO
— UCTIONb30BaTh COBPEMEHHBIE METOJBI U TEXHOJOTHH (B OTIOPHBII BOIIPOCaM
TOM 4YHClIe HMHQOPMAIMOHHBIE) B MPOMBILIUIEHHON KOHCIIEKT 1-21
OMOTEXHOJIOTHH; I1P-4 pedepar
—II0JIb30BaThCs  MPOrpaMMHBIM  oOecriedenneM s | Y O-3 nokmazn
pereHust mpoecCHOHABHBIX 3a/1a4;
—HCIOJIb30BaTh CEPBUCHI U HMH(OPMAIMOHHBIE PECYPCHI
ceTd VIHTepHET B MPOMBIIIIEHHOW OMOTEXHOJIOTHH
Bnaneer I1P-6 JK3aMeEH 110
—COBpPEMEHHBIMU METOJaMU U TEXHOJOTHUSMU (B TOM | TMPAKTUYECKUE BOIIpOCaM
qriciie THPOPMAITMOHHBIMH) B TPOMBIIIIIICHHON




—OMOTEXHOIOTHH; 3aJlaHus 1-21
—OCHOBHBIMH METOJIaMH, CIIOCO0aMH H CpEACTBaMHU
NOJYy4YEeHHUsI, XpaHEHHs, TNepepaboTKu HH(POpPMALNK;
HaBbIKAaMU PAa0OTBHI C KOMIIBIOTEPOM KaK CpeICTBOM
yrpaBiaeHUs] HHPopMaIe
OIIK-2 3Haer YO-2 9K3aMeH I10
CIIOCOOHOCTH U —OCHOBHBIE HOHSITHS, (bopMyiibl u 3aKOHBI BOIIPOCHI BOIIpOCam
TFOTOBHOCTb UCIIOJIb30BaTh €CTECTBEHHOHAYYHBIX JTUCIUTITAH B | KOJUIOKBHyMa 1-21
OCHOBHBIE 3aKOHBI poQeCCHOHAIBHON JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBEHHOHAYYHbBIX MaTeMaTUYeCcKoro  aHaju3a W MOJICJTUPOBAHMS, TeCT co0eceoBaHue
JUCLUILINH B TEOPETUYECKOT0 u 3KCIEPUMEHTAIBHOTO
npodeccnoHanbHOM UCCJIEI0BAHMS;
NS TeNIbHOCTH, TPUMEHSTh | —OMOTEXHOJIOTMYECKUE aCTIeKThI, UCIIOIb3yEeMbIE B
METO/Ibl MATEMaTUYECKOTO | OMOTEXHOJIOTHH;
aHanu3a u —00BEKThl OMOTEXHOJOTUM M UX OHOTEXHOJOTHYECKHE
MOJICIIUPOBAHUS, GYHKIMH, TPUHIUIIBI KYJIbTUBHUPOBAHUSI KIIETOK;
TEOPETUYECKOTO U —CYIIHOCTh METOJIOB MOJIEKYJISIPHON T€HETUKH;
AKCIIEPUMEHTAJILHOTO —3Tarbl BBIJICTICHUS IEJIEBBIX MTPOIYKTOB
UCCIIETOBaHUS
Ymeer I1P-7 9K3aMEH I10
—TIPOBOJUTH JKCIEPUMEHTAIbHbIE HCCIEAOBAHUS U OTOPHBII BOIIpOCam
UCIBITaHUSI 10 3aJlaHHOM METOAMKE, IO0Jb30BaThCA KOHCIIEKT 1-21
MaTeMaTHuecKkol o0paboTkoll skcnepuMeHTanbHbIX | [IP-4 pedepar
JTaHHBIX; VYO-3 noxkinan
—TI0JIb30BaThCS SI3bIKOM MOJIEKYJISIPHON OMOTEXHOJIOTHH;
—BBIOMpATh OMOJIOTHYECKUE OOBEKTHI
Bnaneer I1P-6 JK3aMeEH 110
—METO/IaMH U MPUHLUIIAMHA COBEPIIEHCTBOBAHUS MPaKTUYECKHE BOIIpOCaM
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MIPOMBIIIJICHHOW MUKPOOUOJIOTUN U OMOTEXHOJIOTHH; 3a/1aHus 1-21
—OCHOBHBIMU 3aKOHaMU €CTECTBEHHOHAYYHBIX
JUCLUIUINH B IPOMBIIIJIEHHOW MHUKpPOOHOJIOTUH U
OMOTEXHOJIOTMH, METOJAMU MAaTeMaTH4YeCKOro aHallu3a
u MOJICJINPOBAHUS, TEOPETUYECKOTO u
SKCIIEPUMEHTAIILHOIO UCCIIEI0BAHMS
OIIK-3 3HaeT YO-2 9K3aMeH 110
CIIOCOOHOCTh —KOHIIETIIUY CTPOEHUS BEILECTBA; BOIIPOCHI BOIIpOCaM
HCI0JIb30BaTh 3HAHUS O —OCHOBHBIE HaIpaBJICHUS u npoOJIeMaTUKy |  KOJUIOKBHYMa 1-21
COBPEMEHHOW ()U3NYECKON | COBPEMEHHBIX  MPEACTABICHUH  POCCHHMCKHX U I1P-1 vVO-1
KapTHUHE MUPA, 3apyOeKHBIX YYEHBIX O (PU3MUECKON KapTHHE MHUpa U TecT co0eceoBaHue
MPOCTPAHCTBEHHO- CTPOCHHMM BELIECTBA JUJIl MOHUMAHHS OKPYXKAIOILETO
BPEMEHHBIX MHpa U SIBJICHUN TPUPOJIbI
3aKOHOMEPHOCTSIX, Vmeer I1P-7 JK3aMEH 110
CTPOEHHH BEILeCTBA IS —OTJMYaTh HAy4yHOE T[IO3HaHME OT HEHAy4YHOro; OTIOPHBII BOIIpOCaM
MMOHUMaHUS NPUMEHATh 3HAHUS (PU3MUYECKUX W  XUMHUYECKHUX KOHCIIEKT 1-21
OKpY’KaroIlero Mupa u 3aKOHOB JUIsl ONKCAHUSl €CTECTBEHHOHAayuyHOU kapTtunbl | [IP-4 pedepar
SIBJICHUH TIPUPOIBI MUDA; YO-3 noknan
—JaBaTh  NPAKTUYECKYIO  OIEHKY  COBPEMEHHOMU
¢u3nueckoil kKapTMHE MHpa Ha OCHOBE ONpE/IETIeHHBIX
IIOJIO’KEHUSAX TEOPUH CTPOEHUS BEIIECTBA
Brnaneer I1P-6 9K3aMeH 110
—HaBBIKAMH aHaJIM3a MPUPOIHBIX SBJICHUN M MPOLECCOB | MPAKTUYECKUE BOIIpOCaM
C IIOMOINBIO IIPEACTABICHHN O €CTECTBEHHOHAYYHOU 3a/1aHUS 1-21

KapTHUHE MUPAa;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU

¢usmueckoil  KapTHHE IIPOCTPAHCTBEHHO-

BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIECTBA

MUpa,
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IJI1 IOHUMAaHUA OKPYXKAaromero Myupa u SIBJICHUH

MIPUPOJIBI
I1K-2 3HaeT YO-2 9K3aMeEH 10
CIOCOOHOCTB K —OCHOBHBIE TPUHIMUIBI PETYIALUA MeTadolu3Ma H BOIPOCHI BOIIpOCaM
peauzaiuu u CKOPOCTM  pOCTa  MHKPOOPraHM3MOB,  CHOCOOBI | KOJJIOKBUYyMa 1-21
YIIPaBIICHUIO KYJbTUBUPOBAHUS MHKPOOPTraHU3MOB, I1P-1 YO-1
OMOTEXHOJIOTHYECKUMU KOJIMYECTBEHHBIE XapaKTEPUCTUKU POCTa  KYJIBTYD, TeCT cobeceoBaHne
npoieccaMmu obopyoBaHue TUTSt KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB, XpaHEHUE MUKPOOPTaHNU3MOB;
—OCHOBHBIE 3TaIbl OMOTEXHOJIOTUYECKOTO MPOIIECCa;
—crnocoObl, METOAbl W TMPUHIUIBI peaju3aluud |
yrpaBieHUs] OMOTEXHOJIOTUYECKUMU TIPOIIECCAMU;
—COBpPEMEHHbIE JOCTHKEHUS OHOJOTHYECKHX HayK U
OMOMEIUIIMHCKUX TEXHOJIOTUN
Ywmeer I1pP-7 AK3aMEH IO
—peryJiImpoBaTh u COBEPIIIEHCTBOBATH OTIOPHBII BOIIpOCam
OMOTEXHOJIOTHYECKUN TIPOIECC C LETbI0 TMOTyYeHUs KOHCIIEKT 1-21
BBICOKOKaY€CTBEHHOTI'O KOHEYHOTO MPOAYKTA; [TP-4 pedepar
—OCYUIECTBIISATh OMOTEXHOJIOTHYECKHE MPOLIECCHI YO-3 noknan

MPOM3BOJICTBA U TOJNy4yeHUE OMOJIOTHYECKH aKTHUBHBIX
BEIIECTB M OTAETbHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

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

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

aHTI/I6I/IOTI/IKOB, AKTUBHOCTH q)CpMeHTHLIX npemnaparos,
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KHU3HECTIOCOOHOCTH MUKPOOPTaHU3MOB);
—obecrnieunBarb COOJIIOJICHUE NPAaBUJ MPOMBIIUIEHHOM
TUTHEHBI, OXPaHbl OKPYKAIOILIEH Cpelibl, OXPaHbl TPYyaa
Y TEXHUKHU O€30MaCHOCTH.
—BBIOUpATH YCIOBUSL  XpaHEHUS
OMOTEXHOJOTNYECKUX IpenapaToB M OICHUBATh UX
Ka4eCTBO B IIPOIIECCE NTUTEIBHOTO XPaHECHHS

OIITUMAJIBHBIC

Bnaneer I1P-6 9K3aMeH 110

—METOIaMH YIIPaBJIIEMOTO KyJIbTUBUPOBAHHS | MPAKTUYCCKHE BOIPOCaM

MUKpPOOPTraHU3MOB; 3a/laHus 1-21

—METOJaMH HMMOOMIIN3AIIUN KJIETOK MUKPOOPTaHU3MOB;

—TEXHOJIOTHEH TIOJIY4YCHUS OHMOJIOTMYECKH aKTUBHBIX

BEIICCTB M OTJACIbHBIX KOMIIOHEHTOB MHKPOOHBIX

KIJIETOK;

—CIIOCOOHOCTBIO K  pealnu3alii W YIPaBICHHIO

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

TIOCJIEICTBUHI NX
HpI/IMeHeHI/IS[

TEXHOJIOTHH € Y4ETOM JKOJOTHYECKUX MOCIEICTBUN UX
MIPUMEHEHUS;

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

ONTUMU3ALMY 3aTPAT U MOBBIIICHNUS Ka4yeCTBa
MIPOU3BOJUMOM NPOAYKIUY;

—COCTaB IIPOU3BOACTBCHHBIX W HEIIPONU3BOACTBCHHBIX

3arpar NEHCTBYIOIIUX u MOJIEpPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOM MPOTYKINH;
—ToKa3aTelu 3¢ HEeKTUBHOCTH TEXHOJOTHYECKHUX

NpPOIECCOB  TPOU3BOACTBA  OMOTEXHOJOTHMYECKOU
IPOJTYKIHH;

—MeToABl W cpeacTBa cOopa, oOpabOTKH, XpaHCHHSI,
rnepegaqyu u HaKOIUICHUS uHpOpMaITUU c
UCIIOJIb30BaHUEM 0a30BBIX CHCTEMHBIX IMPOrPAMMHBIX
NPOAYKTOB U IAKETOB MPHUKJIAIHBIX MPOTpaMM B

mporecce IIPOU3BOJICTBA OMOTEXHOIOTHUECKOMN

IIPOJLYKIIUH;

—pecypcHoe obecrieueHue OMOTEXHOJIOTHYECKOTO

MIPOU3BOJICTBA

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

ONTUMANBHBIX TEXHHUYECKUX U OpraHu3anuoHHbIX | YO-3 moxnan

peLeHnit

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

—oopmiieHneM  U3MEHEHUH B  TEXHUYECKOW W
TEXHOJIOTUYECKON JOKYMEHTAIlUU TPU KOPPEKTHPOBKE
TEXHOJIOTUYECKUX TIPOILIECCOB, CUCTEM YIPaBICHUS
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIINH;
—TOJArOTOBKOM  NPEUIONKEHUH 1O  TOBBIIICHUIO
s pexTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCIIOCOOHOCTH TPOJYKIIUH, HAIPaBICHHBIX
Ha palMOHAIBHOE WCIIOJIB30BAaHHE M COKpPAIICHHE
pacxo/ioB CBIPBS, MaTepHaoB, CHUKCHHE
TPYJOEMKOCTH TTPOU3BOJICTBA MPOAYKIIMH, ITOBHIIICHUE
MIPOU3BOUTENILHOCTH TPYZa, SKOHOMHOE PacX0/10BaHUE
DHEPropecypcoB  Ha  OPEOUPUSITUH,  BHEAPEHUE
0€30TXOHBIX U MaJOOTXOJHBIX  TEXHOJOTHUM
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

I1P-6
IPaKTHYECKHE
3a7aHus

9K3aMEH 10
BOIIPOCaM
1-21

I1K-9

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

3HaeT

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

—TpagUIIMOHHbIE MUKPOOHBIE TEXHOJOTHH U OCHOBHBIE
ATanbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
AKTUBHBIX BEIIIECTB;

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

YO-2
BOIPOCHI
KOJIJIOKBHYMa
I1P-1
TECT

JK3aMeH 110
BOIIPOCaM
1-21
VO-1
cobecegoBaHKE

Ywmeer
—TpPUMEHSATh QyHIaMEHTAIIbHbIE TEOPETUUECCKUE 3HAHUS

I1P-7
OIIOPHBII

9K3aMCH I10
BOIIpocaM
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JUISL  pelIeHHWs] TMPaKTUYEeCKUX 3agady B o0nactu KOHCIIEKT 1-21
MUKPOOHOI OMOTEXHOJIOTHH u npoBoauth | [IP-4 pedepar
HccIe0BaHus o COBEPILIEHCTBOBAHUIO YO-3 noknan
OMOTEXHOJIOTMUYECKOT0 MpoIlecca;
—MpPOBOJIUTH  SKCIEPUMEHTAIIbHbIE HUCCIECIOBAaHHUS B
MIPOMBIIIIICHHONH MUKPOOHOJIOTUU 1 OMOTEXHOJIOTUU
Bnaneer I1P-6 9K3aMeH 110
—crnoco0aMy  TIOJYYEHHUsT  MPOAYIEHTOB  TOJIE3HBIX | TMPAKTUYECKUE BOIIpOCam
BEUIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHUUECKHUX 3a/1aHus 1-21
XapaKTEePUCTHK
—OCHOBHBIMH METOJIaMU M TMpUEMaMHU MPOBEACHUS
AKCIIEPUMEHTAJIbHBIX MCCIEI0BAaHUN B MPOMBILIUICHHON
MUKPOOHOJIOTUN U OUOTEXHOJIOTUH;
—HaBBIKAMH TUTAHUPOBAHHUS u BBITIOJTHEHUS
AKCIIEPUMEHTAJIBHBIX 33/a4 M0 TOJYYEHHUIO IEJEBbIX
MPOAYKTOB, U3YUYECHHUIO 3aKOHOMEPHOCTEN U YCIOBUN HX
OMoCHUHTE3a, ONITUMH3AIIMN OHoTpoIecca
IK-17 3Haer YO-2 9K3aMeH 110
CIOCOOHOCTH —OCHOBBI MIPOMBILIIIEHHOM MUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCam
pa3pabaTbiBaTh OCHOBHbBIE OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JIeKaINX B OCHOBE |  KOJUIOKBUYMa 1-21
ATaIbl TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTUH; I1P-1 YO-1
OMOTEXHOJIOTHYECKOTO —IEeUCTBYIONINE OMOTEXHOIOTHYECKHE TIPOU3BOCTBA, X TeCT co0eceoBaHne
mporecca TEXHUUYECKOE OCHAIIIEHHE, pa3MeleHne

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

OMOTEXHOJIOTHYCCKUX IMPOU3BOJACTB,

OCHOBHBIX HGﬁCTBymHIHX

—TCXHOJIOTUU MMPOU3BOACTBA U OpraHrU3allun
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MPOM3BOCTBEHHBIX U TEXHOJIOTHYECKHUX MTPOIIECCOB
OMOTEXHOJIOTMYECKON MPOTYKIIUU

Ymeer I1P-7 9K3aMeEH 10
—BECTH  OCHOBHBbIE  TEXHOJOTMUYECKHE  IPOLECCHI OTIOPHBII BOIIpOCaM
MIPOM3BOJICTBA OMOTEXHOJIOTHYECKOM MPOIYKITUH; KOHCIEKT 1-21
—pa3pabarbIBaTh OCHOBHBIE stanel | [IP-4 pedepar
OMOTEXHOJIOTHYECKOTO  Mpolecca € MOMOIIBIO YO-3 noknan
ONTHMAJBHBIX W PANMOHAIBHBIX TEXHOJIOTHYECKUX
CXeM;
—TPUMEHSATh OMOTEXHOJIOTHH C MCIOIH30BAHUEM TCHHO-
WHXCHEPHBIX MPOJYLUEHTOB - MHUKPOOPTraHU3MOB,
KJIETOK PACTUTEIILHOTO U )KUBOTHOT'O MPOUCXOKIACHNUS;
—MIpPUMEHATh MPOTPECCUBHBIE METOABl Moadopa U
HKCIUTyaTallMi TEXHOJOTUYECKOro 000pYAOBaHUS MPH
MIPOU3BOJICTBE OMOTEXHOIOTUYCCKOM MPOTYKITUI
Baaneer I1P-6 DK3aMEH [0
—MeToJaMH ¥ TPHUHIMIIAMHA pa3pabOTKA OCHOBHBIX | IMPAKTUYECKUE BOIIPOCaM
ATANoOB OMOTEXHOJIOTMYECKOTO MPOIECcCa; 3a/IaHus 1-21
—MeToJaMH U TPUHIHUIAMH  Pa3pabOTKH  IJIaHOB
pa3MerieHust 000pyI0BaHUS, TEXHUYECKOTO OCHAIIIEHUS
U OpraHu3aiuu pabodymx MeCT B paMKaxX MPUHATON Ha
IPeINpPUITHH TEXHOJIOTHH IPOU3BOCTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU
IMoayyenue OK-5 3HaeT YO-2 9K3aMeH 110
0MOJI0rHYeCcKHn CIIOCOOHOCTH — COBpEMEHHBIE METOAbl M TEXHOJIOTMH (B TOM YHCIIE BOIIPOCHI BOIIpOCam
AKTHBHBIX BELIECTB | HCIIOJIbL30BAThH MH(GOPMALIMOHHBIE) PA3BUTHA HOBBIX HANpPABICHUH B | KOJUJIOKBHYMa 22-37
U OTACJILHBIX COBPEMEHHBIE METO/IbI 1 MIPOMBIIUICHHOH OMOTEXHOJIOTHY; I1P-1 VO-1
KOMIIOHEHTOB TEXHOJIOTHH (B TOM YHCJIC —3HA4YE€HUE U POIb HH(bOpMaHHH u I/IH(I)OpMaLII/IOHHBIX TECT CO6CCCI[0B3HI/IC
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MHMKPOOHBIX
KJIETOK

nH(pOPMAaLMOHHBIE) B

TEXHOJIOTUI B Pa3BUTHHM COBPEMEHHOTO oOIIecTBa U

npogeccuoOHaTBLHON HSKOHOMHYECKMX  3HaHUH, CHOCOOBIl  MPUMEHEHHS
JESTEIbHOCTH MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
MIPOMBIIIJICHHOW OMOTEXHOJIOTHH;
—TOpSAOK BBOJA M peJaKTUpOBaHHs HHDOpManuu B
CHUCTEME aBTOMaTH3alluU
Ywmeer [1P-7 3K3aMEH 110
— UCIIOJIb30BaTh COBPEMEHHbIE METOJbI U TEXHOJIOTHH (B OIIOPHBIN BOIPOCaM
TOM uuciae UH(GOPMALMOHHBIE) B IPOMBIILIEHHOM KOHCIIEKT 22-37
OMOTEXHOJIOTHH; I1P-4 pedepar
—II0JIb30BAaThCA  MPOTPAMMHBIM  OOCCIICUCHHEM IS YO-3 noknan
pelieHus npodeccnoHanbHbIX 331a4;
—HCIMOJIb30BaTh CEPBUCH M HH(POPMAIIMOHHBIE PECYPCHI
ceTd VIHTepHET B IPOMBIIIIEHHOW OMOTEXHOJIOTUI
Baaneer I1P-6 DK3aMEH [0
—COBpPEMEHHBIMH METOJIaMH U TEXHOJOTUSIMU (B TOM | TpaKTUYECKUE BOIIpOCaM
yuciae  HMHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 22-37
OMOTEXHOJIOTUH,
—OCHOBHBIMH METOJIaMH, CIIOCOOaMH M CpeACTBaMH
MONTyueHUsl, XpaHeHHs, mepepaboTku UHOpMAIUY;
HaBbIKaMU pPAa0OTBHl C KOMIBIOTEPOM KakK CpeJICTBOM
yrpaBiaeHUs] HHPopMaIuei
OIIK-2 3HaeT YO-2 9K3aMeH 110
CIOCOOHOCTh U | — OCHOBHBIE  IIOHATHS, bopMynbl M 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JTUCHUTUTUH B | KOJUIOKBUyMa 22-37
OCHOBHBIE 3aKOHBI | TMPOQecCHOHANTBHOMN JEeATEIIbHOCTH, METOIBI I1P-1 YO-1
€CTECTBEHHOHAYYHbIX MaTEMaTUYECKOT0  aHalM3a U MOJEIMPOBaHUS, TECT cobecesioBaHuE

MUCLUILINH B

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

—HUCCIICIOBAHUS;
—OHMOTEXHOJIOTHYECKUE aCTICKThI, UCTIOIb3YEeMbIC B
OMOTEXHOJIOTUH;

aHajm3a u —00BEKTHl OMOTEXHOJOTHMH M HX OHOTEXHOJOTHYECKHE
MOJCIIUPOBAHUS, (GYHKIMM, TPUHIUIIBI KYJIbTUBUPOBAHMSI KIIETOK;
TEOPETHYECKOTO U —CYIIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETHKH,
AKCIICPUMEHTAIBHOTO —HTaIlbl BHIJICIICHUS [IEJIEBBIX MPOIYKTOB.
HCCIICIOBAHUS YmMmeer I1P-7 9K3aMEH 110
—TIPOBOJUTH DKCIEPUMEHTAJIbHBIC HCCICAOBAHUS U OTIOPHBII BOIIpOCaM
HWCHOBITAHUSA 110 3aJaHHOH METOJHKE, II0JIb30BaThCs KOHCIIEKT 22-37
MaTreMaThuyeckol o00paboTKoil skcnepuMeHTAIbHBIX | [1P-4 pedepar
JTaHHBIX; YO-3 noxian
—T0JIb30BAThCS S3bIKOM MOJIEKYJISIPHON OMOTEXHOJIOTHH;
—BBIOMpATh OMOIOTUYECKHE OOBEKTHI
Baaneer I1P-6 JK3aMEH 10
—MeToJaMH W  TMPUHIUIAMH  COBEPIUICHCTBOBAHUS | MPAKTUYECKUE BOIIpOCam
MPOMBIIIUICHHOM MHUKPOOHOJIOTHH ¥ OMOTEXHOJIOTHH; 3a7aHus 22-37
—OCHOBHBIMH 3aKOHAMM €CTECTBCHHOHAYIHBIX
JTUCIUIUIMH B TPOMBIIIJICHHOW MUKpPOOUOJIOTHHA U
OMOTEXHOJIOTHH, METOJAMU MaTEMaTHYECKOI'0 aHalln3a
u MOJIeTTUPOBAHUS, TEOPETUYECKOTO i
AKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS
OIIK-3 3HaeT YO-2 9K3aMeEH I10
CITOCOOHOCTH —KOHLEMIHUHA CTPOCHUS BEIIECTBA; BOITPOCHI BOIIpOCaM
UCIOJIb30BaTh 3HAaHMUS O | ~OCHOBHBIC HaIIpaBJICHNA n NPOONEMATHKY |  KOIIOKBHYMa 22-37
COBPEMEHHOH (pusnueckoii | COBPEMEHHbIX  NPEICTABICHMH  POCCHHCKHX u TIP-1 vVO-1
KapTHHe MDA, 3apyOeXHBIX YYEHBIX O (DPU3MUECKON KapTHHE MHUpa U TecT cobece10BatIe
CTPOCHUM BEIIECTBA ISl TIOHUMAaHUSl OKPYXKAIOIIEeTo
MPOCTPAHCTBEHHO-

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

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

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

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

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

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

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

KOHTpPOJIb 51

KOHCIIEKT
[1P-4 pedepar
VO-3 goxian

22-37

Bnaneer

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

—CIIOCOOHOCTBIO K  peanu3aluu U
OMOTEXHOJIIOTHYECKUMHA nponecccammn

KYJIbTUBUPOBAHU A

YIIPABICHUIO

I1P-6
MIPAaKTHYECKUE
3alaHus

9K3aMEH 10
BOIIPOCaM
22-37

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUEC CpCACTBA U

TCXHOJIOTNH C

OKOJJOTHYCCKHX

y4eToM

3HaeT

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

—CITIOCOOBI NPHUMCHCHUS TCXHUYICCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1
TECT

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

—TEXHOJIOTUH C Y4ETOM 3KOJOTMUECKUX MOCIEACTBUN UX
PUMEHEHHUS;

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

VYmMmeer

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

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

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

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMeEH 110
BOIIpOCaM
22-37

Bnaneer

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

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

—HaBbIKAMM NPHUMEHEHHS MOHHUTOPUHIA KauecTBa U
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
MPOMBIIIJICHHON MUKPOOHOIOTUH 1 OMOTEXHOJIOTHH;

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

I1P-6
MIPaKTUYECKHE
3a/laHus

9K3aMEH T10
BOIIPOCaM
22-37

IK-7

CrniocobHOCTB
CHCTEeMaTH3HPOBAThH
00001maTh HHPOpMAIIHIO

u

3Haer

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

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1

9K3aMEH I10

BOIIpOCaM
22-37
VO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAPUATHUS

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

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

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

—pecypcHoe obecrieueHne OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA

TECT

cobeceoBanue

YMeer

—HPUMCHATH METOAUKHU pacucrta TEXHHUKO-
SKOHOMHUYECKOU 3¢ (HeKTUBHOCTH MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKON  MPOAYKIMH  HpU  BbIOOpE
ONTUMAJIBHBIX TEXHUYECKUX U  OPraHU3aLMOHHBIX
peteHnit

—HCMOJb30BaTh TEXHOJOTHMH  cOopa, pa3MelleHHs,
XpaHEHUs, HaKOTUICHUsI, TIPeoO0pa3oBaHus U Tepeaadu
JaHHBIX B TPOo(heCcCHOHATBbHO-OPHUEHTHPOBAHHBIX
MH(OPMaLMOHHBIX cucremMax MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKITUU

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

9K3aMEH I10
BOIIpOCaM
22-37

Bnaneer

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

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
22-37
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MIPOM3BOJICTBA OMOTEXHOIIOTUYECKOM MPOTYKIUY;
—IIOATOTOBKOU MPEJI0KEHU I o MOBBIIICHUIO
s exTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOIYKIIUHU, HAIPaBICHHBIX
Ha palloHAJIbHOE MHCIIOJIB30BAHUE M COKpAIICHHE
pacxoioB CBIPBS, MaTepHasos, CHUKCHHE
TPYJOEMKOCTH MPOU3BOJCTBA MPOAYKIIMH, TOBBIILICHUE
MIPOU3BOIUTEIIEHOCTH TPY/a, SKOHOMHOE PAcX0J0BaHUE
HHEPropecypcoB  Ha  NOPEOUPUSITUH,  BHEAPEHUE
0€30TXO0THBIX " MaJIOOTXOJTHBIX TEXHOJIOTHA
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

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

oOJactu

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

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

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
aKTHBHBIX BEIIECTB;

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

Ymeer I1P-7 9K3aMeH 110

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

—TIPOBOJIUTH  JKCIICPUMEHTAILHBIC HWCCIICOBAHHS B

HpOMLIIJ.IJ'IGHHOfI MI/IKpO6I/IOHOFI/II/I 1 OMOTEXHOJIOTUH
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Bnaneer I1P-6 9K3aMCH I10
—crnoco0aMy  TOJMy4YeHUS  MPOAYLEHTOB  MOJIE3HBIX | MPAKTUYECKUE BOIIpOCaM
BEIIECTB, M3Y4YCHHUS HX (PU3HOIOTO-OMOXUMHYECKHX 3ajanms 22-37
XapaKTEPUCTHK
—OCHOBHBIMM METOJaMH U T[PUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAJIHBIX UCCIIEOBAaHUN B MTPOMBIILICHHON
MUKPOOHOJIOTUN U OMOTEXHOJIOTUH;
—HaBBbIKAMH IJIAHUPOBAHUS u BBITTOJTHCHHS
AKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TMOJYYEHHUIO IEJEBbIX
MPOJYKTOB, U3YUYECHUIO 3aKOHOMEPHOCTEH U YCIOBUN UX
OrocHUHTE3a, ONITUMH3AIMU OHoTIpoIecca
IIK-17 3HaeT YO-2 9K3aMEH I10
CIIOCOOHOCTH —OCHOBBI MIPOMBIIIIICHHOM MHUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCaM
pagpa6aTBIBaTB OCHOBHEBIE 6I/IOTeXHOHOFI/H/I, 3aKOHOMepHOCTeI>lI, JICKAIIUX B OCHOBC KOJUIOKBHUYMa 22-37
TAMbI TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH; MP-1 vO-1
1O TEXHOTOIHUECKOro —IeUCTBYIONINE OMOTEXHOJIOTHUYECKHE TPOU3BOICTBA, X Tect cobecenoBanme
TEXHHYECKOE OCHaIICHHE, pa3MelieHue
fiponecca TEXHOJIOTHYECKOT0 000pYI0BaHUS;
—OCHOBHBIE€ JTambl MPOMBIIUIEHHOTO MPOU3BOACTBA U
YOpaBJI€HUE  OCHOBHBIX  CTaJUld  JEHCTBYIOLIUX
OMOTEXHOJIOTHYECKUX MPOU3BO/JICTB;
—TEXHOJOTUH MIPOU3BOJCTBA u OpraHu3alu
MPOU3BOJICTBEHHBIX M TEXHOJOTHYECKUX IPOIIECCOB
OMOTEXHOJIOTMYECKOM MPOTYKITUU
YMmeer I1P-7 9K3aMeH 110
—BECTH  OCHOBHBIE  TEXHOJIOTHYECKHE  IPOIECCHI OTIOPHBII BOIIpOCam
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKITUH; KOHCIIEKT 22.37
—pa3pabarbIBaTh OCHOBHBIE STambl | []p-4 pedhepar
OMOTEXHOJIOTMYECKOTO  Mpolecca € MOMOIIBIO VO-3 noknaz

ONTUMAIBHBIX ¥ PAIMOHATBHBIX TEXHOJOTHYECKHUX
CXeM;
—TIPUMEHSTHh OMOTEXHOJIOTHH C MCIOJb30BaHUEM T€HHO-
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HHXXCHCPHBIX MPOAYHEHTOB — MHKPOOPraHU3MOB,
KJICTOK PACTUTCIILBHOT'O U JKUBOTHOI'O ITPOUCXOKACHUS,
—HOPUMCHATHL IMPOIrpeCCUBHBIC MCTOABI noL[60pa nu

JKCIUTyaTallMM TEXHOJOTMYECKOro 000pYAOBaHUS IIPU
IIPOM3BOJICTBE OMOTEXHOJOTNYECKON MPOAYKIIUI

Bianeer [1P-6 3K3aMEH 110
—MeToJaMM M NpPUHLUIAMU pa3pabOTKH OCHOBHBIX | IMPAKTUYECKUE BOIIpOCaM
3TaroB OMOTEXHOJIOTHYECKOT0 MPOLIECcCa; 3aaHus 22-37
—METOJaMH ¥ TPUHIHUIIAMH  Pa3pabOTKH  IUIAHOB
pasMeleHHst 000py10BaHMsl, TEXHUYECKOTO OCHALLICHUS
¥ OpraHu3aluy pado4YMX MECT B paMKax MPHHATOW Ha
OpEaIpUATHH TEXHOJIOTUH POM3BOJICTBA
OMOTEXHOJIOIMYECKOM NMPOTYKIIUU
Hcnoab3oBanue OK-5 3Haer YO-2 9K3aMeH 110
OpoKeHuii M | CIOCOOHOCTH — COBPEMCHHBIC METOJbl W TEXHOJOTUH (B TOM 4YHCIC BOIIPOCHI BOIIPOCaM
APYIruMX IHPOLECCOB | MCII0Jb30BaTh MH()OPMAIIMOHHBIC) Pa3BUTHS HOBBIX HAMpPABICHWA B | KOJIOKBHYMa 38-45
MeTadoan3ma COBPEMCHHBIE METOJABI M | TPOMBIIUICHHOW OMOTEXHOJIOTHH; I1P-1 YO-1
TEXHOJOTUHN (B TOM YHCJI€ | —3HAYEHHE U POJIb HH(i)OpMaHI/H/I u I/IH(i)OpMaHI/IOHHI)IX TECT cobecegoBaHue
MH(OPMALMOHHBIE) B TEXHOJIOTHM B Pa3BUTHUU COBPEMEHHOTO OOIIECTBA U
npodeccHoHaIbHOMI SKOHOMMYECKHUX 3HAHMM, CHocoObl NPUMEHEHUS
ACATCIIBHOCTH MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
MIPOMBIIIICHHON OMOTEXHOJIOTHH;
—TOPAIOK BBOAA W pENAKTUPOBAHHS HWHPOPMALUU B
CHCTEME aBTOMaTU3aluU
Ymeer I1P-7 9K3aMEH I10
— MCII0JIB30BaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTUU (B OTIOPHBIN BOIIPOCaM
TOM Yucie HH(OPMAIMOHHBIE) B IMPOMBIIUIEHHON KOHCIICKT 38-45
OMOTEXHOJIOTUH; [1P-4 pedepar
—I0JIb30BaThCd  HPOrpaMMHBIM  obecriedenneMm s | Y O-3 moknan

peuicHuAd HpO(bCCCI/IOHaHBHBIX 3aaay,;

52




— UCIIOJIb30BaTh CEPBUCHI U MH(GOPMAIIMOHHBIE PECYPCHI
cetu IHTepHET B MPOMBIIIIICHHONW OMOTEXHOJIOTHH

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

—IOJIB30BaThCA SA3BIKOM MOJ'ICKy.]'IHpHOfI 6I/IOTeXHOHOFI/II/I;
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—BBIOMpATh OMOIOTUYECKHE OOBEKTHI

Bmaneer I1P-6 9K3aMeH II0
—METOJlaMM U NPUHLMIIAMHU COBEPLICHCTBOBAHMS MPaKTUYECKUE BOIIPOCaM
MIPOMBIIUICHHOW MUKPOOHOJIOTUU B OMOTEXHOJIOTHH, 3a7aHus 38-45
—OCHOBHBIMHM 3aKOHAMHU €CTECTBEHHOHAYYHbIX JUCUUILINH
B TMPOMBIIIICHHON MHUKPOOHOJIOTUA W OWOTEXHOJIOTHH,
METOJIaM1 MaTEMaTHYECKOr0 aHAJIM3a U MOJECIUPOBAHMS,
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIE0BAHUS
OI1IK-3 3HaeT YO-2 SK3aMe€eH 110
CIIOCOOHOCTD —KOHLENIUU CTPOCHHS BEILIECTBA,; BOIIPOCHI BOIIpOCaM
HUCIIOJIB30BATh 3HAHUS ©O | “OCHOBHBLIC HAIIPABJICHUA U HpO6HeMaTI/IKy COBPCMCHHBIX KOHHOKBHYM& 38-45
COBpEMEHHOH hH3HIeCKOit HpeIICTaBJIevHI/II/I POCCHICKUX U 3apyOCIKHBIX YUYCHBIX O IP-1 vO-1
(bu3MYeCKOl KapTHHE MHpa W CTPOCHHH BEIIECTBA JUIS
KapTHHE MUpa, . TEeCT cobecenoBaHue
MMOHUMAaHMsI OKPY’KAIOIIET0 MUPA U SIBJICHUN TIPUPOJIbI
MIPOCTPAHCTBEHHO-
poctp YmMmeer I1P-7 9K3aMeH 110
BPEMEHHBIX o
—OTJIMYaTh HAYYHOE MO3HAHUE OT HEHAYYHOTr0; TPUMEHSITh OTOPHBII BOIIpOCaM
3aKOHOMEPHOCTAIX, 3HaHUsS (PU3MYECKMX W XHMUYECKUX 3aKOHOB  JUIs KOHCIIEKT 38-45
CTPOCHUM BeEIleCTBA JJIS i .
p it At OIMCaHMs €CTCCTBECHHOHAYYHON KApTUHBI Mflpa, 3 IIP-4 pedepar
MIOHUMAaHUS —J1aBaTh MPAKTHYECKYIO OIICHKY COBPEMEHHON (PU3MUYECKOM VO-3 noxnan
OKPYKaroIlero MHpa H KapTUHEC MHpa Ha OCHOBC ONPCACICHHBIX ITOJIOKCHUAX
SABJEHUH TPUPOJIBI TEOPUHU CTPOEHUS BEIIECTBA
Bnaneer I1P-6 9K3aMEH MO
—HaBbIKAMHU aHaJIN3a MPUPOJHBIX SBICHHU M MPOLECCOB C MIPAKTUYECKUE BOIIpOCaM
MOMOIIBI0  MPEACTABIEHUN O  E€CTECTBEHHOHAYYHOU 3a7aHus 38-45

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

OHMOTEXHOJIOTHYECKUMU

npoueccaMu

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

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

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

KYJIbTYPaJIBHON KUIKOCTH;

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

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

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

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

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

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

3aJaHusd

38-45

IIK-7

CnocoOHOCTh
CHUCTEMaTHU3UPOBATh u
0000marh  UHGOPMAITUIO
1o HCII0JIb30BaHMIO
PECYPCOB MPEANPUATHS

3Haer

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

—COCTaB IPOU3BOJACTBEHHBIX U HEIPOU3BOACTBEHHBIX

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

IpPOLIECCOB  IMPOM3BOACTBA  OMOTEXHOJIOTHYECKON
TPOJyKLIMH;

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

nporecce MIPOM3BOCTBA OMOTEXHOJIOTHYECKOM
MPOJTYKINH;

—pecypcHoe obecrnieueHue OMOTEXHOJIOTHYECKOTO
IPOM3BOJICTBA

YO-2
BOIPOCHI
KOJIJIOKBHYMa
I1P-1
TeCT

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

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

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

I1P-7
OIIOPHBIN
KOHCIICKT

[1P-4 pedepar
VYO-3 noknan

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

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

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

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-9
BJIaJACHHUC OCHOBHBIMH
MCTOAaMHU W T[IpUCMaMU
IMPOBCACHUA

OKCIICPUMCHTAJIBHBIX

3Haer

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

—TpaJUIIOHHbIE MUKPOOHBIE TEXHOJOTHH U OCHOBHBIC
STanbl OMOTEXHOJIOTHYECKUX IPOIIECCOB;

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

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

npodeccnoHaTbHOMI

o0iactu

cBOEN

—CHoCcOoOBl  OHMOCHHTE3a OMOJIOTHYECKHU
aKTHBHBIX BEIIECTB;

—OCHOBHBIC ~ METOJIbI W  TPHUEMBl  TMPOBEICHUS
AKCHEPUMEHTAIBHBIX HCCIIEIOBAHUN B MPOMBIIIJICHHOU

MHUKPOOHOJIOTHH U OMOTEXHOJIOTHU

OCHOBHBIX

VYmMmeer

—MPUMEHATh (yHJAaMEHTAIbHbIE TEOPETHUECKUE 3HAHUS
JUIs  pelIeHMs MpaKTUYeCKHX 3ahad B 00JacTu
MUKpPOOHOM OMOTEXHOJIOTHH u IIPOBOJIUTH
UCCIIC/I0BaHMS o COBEPILLIEHCTBOBAHHIO
OMOTEXHOJIOIMYECKOr0 IPOLIecca;

—MPOBOAUTH  SKCIEPUMEHTAJbHBIE HCCIEIOBaHUA B
POMBIIIICHHONH MUKPOOHOJIOTHH U OMOTEXHOJIOTUU

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

—crmoco0aMy  TIOMy4YeHHUS  MPOAYIICHTOB  IOJIE3HBIX

BEIIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHYECKHUX
XapaKTePUCTHK

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

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

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-17
CIIOCOOHOCTD

pa3pa6aTBIBaTB OCHOBHBIC

OTaIllbl

OMOTEXHOIOTUYECKOTO

nporiecca

3Haer

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

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

—OCHOBHBIC 3TAIlbl MIPOMBINIJICHHOI'O ITPOMU3BOJICTBA U

VO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

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

MIPOU3BOJICTBEHHBIX M TEXHOJOTUYECKHUX IPOIECCOB
OMOTEXHOJIOTHYECKOM MPOTYKIINHI

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

60




nH(pOPMAaLMOHHBIE) B

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

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

—OHMOTEXHOJIOTHYECKUE aCTICKThI, UCTIOIb3YEMbIC B
OMOTEXHOJIOTUH;

aHaiu3a u —00BEKThl OMOTEXHOJOTHMH M WX OHOTEXHOJOTHYCCKHC
MOJCIIUPOBAHUS, (GYHKIMM, TPUHIUIBI KYJIbTUBUPOBAHMSI KIIETOK;
TEOPETHYECKOTO U —CYIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETHKH;
AKCTIICPUMEHTAIBHOTO —3Tarbl BBIJICTICHUS IIEICBBIX ITPOTYKTOB.
HUCCIICIOBAHUS YmMmeer I1P-7 3K3aMEH MO
—TPOBOJUTH JKCIEPUMEHTAJIbHBIC HCCICAOBAHUS U OTIOPHBII BOIIpOCam
HCIBITAHUS 110 3aJaHHOM METOJHUKE, I10JIb30BaThCs KOHCIIEKT 46-50
MaTeMaTHYeCcKol 00paboTkol dKkcrepuMeHTanbHBIX | [1P-4 pedepar
JAHHBIX; VYO-3 moxkian
—TIOJIb30BAThCS SA3BIKOM MOJIEKYISIPHON OMOTEXHOJIOTHH;
—BBIOMPATh OMOJIOTHYECKHE OOBEKTHI
Bnageer I1P-6 9K3aMEH I10
—MeToJaMH W  TPUHIUIAMH  COBEpPUICHCTBOBAHMS | MPAKTUYECKUE BOIIpOCaM
MPOMBINIIICHHONH MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUH; 3aaHus 46-50
—OCHOBHBIMH 3aKOHAMH €CTECTBEHHOHAYUHBIX
TUCIUIUIMH B TPOMBIIIJIEHHOW MHUKpPOOUOIIOTUH U
OMOTEXHOJIOTHH, METOJAaMH MaTEMAaTHYECKOT0 aHaJln3a
u MOJICJIMPOBAHUS, TEOPETUYECKOTO u
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS
OIIK-3 3HaeT YO-2 9K3aMEH 110
CITOCOOHOCTH —KOHLEMIIHUH CTPOCHUS BEUIECTBA; BOITPOCHI BOIIpOCam
WCIIONBh30BaTh 3HaHUS O | ~OCHOBHBIC HalpaBJICHUSA n NPOOJIEMATHKY |  KOJIOKBHYMa 46-50
COBPEMEHHOH (pusmueckoii | COBPEMEHHBIX  NPEJCTABICHMA  pOCCHHCKMX 1 IIP-1 vO-1
KapTHHe MDA, 3apyOeXHBIX YUYEHBIX O (PU3MUECKON KapTHMHE MHUpa U TecT T —.
CTPOCHHMM BELIECTBA [UJIsi MOHUMAHUS OKPYXKAIOIIETO
TIpOCTPAHCTBCHHO MHpa U SIBICHUN TTPUPOIBI
BPEMEHHBIX
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3aKOHOMEPHOCTSIX, Ywmeer [1pP-7 3K3aMEH 110
CTPOCHUHU BEIEeCTBA JIJIs —OT/IMYaTh HAy4yHOE TIO3HAHWE OT HEHAY4YHOIO; OTIOPHBII BOIIpOCaM
MOHUMAHUS NPUMEHSTh 3HaHUS (PU3UYECKHMX ¢ XHUMHYECKUX KOHCIIEKT 46-50
OKPYKAIOIIEr0 MUPA i 3aKOHOB [IJIsl ONMCAHHs €CTECTBCHHOHAYYHOU KapTHHBI |  []p-4 pedepar
SIBJICHUI TIPUPOBI MHPa, . YO-3 noknan
—laBaTb  MPAKTUYECKYI0  OIEHKY  COBpPEMEHHOM
(bU3MYECKON KapTUHE MHUpa HAa OCHOBE ONPEEICHHBIX
MOJIO’KEHUSAX TEOPHH CTPOCHUS BEIIECTBA
Bnaneer I1P-6 3K3aMeEH 110
—HaBbIKAMM aHAJIM3a MPUPOJHBIX SBJICHUNA M IPOLECCOB | TMPAKTUYECKUE BOIIpOCam
C TIOMOINBIO TPEACTABJICHUN O €CTeCTBEHHOHAYYHOU 3ajanus 46-50
KapTHUHE MUPAa;
—CHOCOOHOCTBIO HMCIOJIb30BaTh 3HAHUS O COBPEMEHHOMU
dbusznyecKkoil KapTUHE MHpa, MIPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIECTBA
JUIsT TIOHMMAHMSI OKPYXKAlOIIero MUpa U  SIBICHUHN
TIPUPOJIBI
IK-2 3Haer YO-2 JK3aMEH I10
CIIOCOOHOCTh —OCHOBHBIC TPUHIMUIBI PETYIALUA MeTa0oNu3Ma H BOIPOCHI BOIIpOCam
peanu3anuu CKOPOCTH ~ POCTa ~ MHUKDPOOPTaHW3MOB,  CHOCOOBI |  koIOKBHyMa 46-50
yTIPABICHHTO KYJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB, MP-1 vVO-1
OMOTEXHOIOTHYECKUMU KOJMHCCTBCHHRIC  XAPAKTCPUCTHKI — pocTa  KYJILTYD, TeCT co0eceoBaHue
obopynoBanue JUTSt KYJIbTUBUPOBAHUS
fiponeccamu MHUKPOOPTaHU3MOB, XpaHEHNE MUKPOOPTaHNU3MOB;
—OCHOBHBIE ATANbl OMOTEXHOJIOTHYECKOTO MPOIIecca;
—CHocoObl, METOABl W TIPUHIUIIBI peaju3aluil U
yIpaBiIeHUs] OUOTEXHOJIOTUYECKUMU TIPOIIECCAMU;
—COBPEMEHHBIC JOCTWIKEHUS OWOJOTUYECKHX HAyK |
OMOMEIMIIMHCKIX TEXHOJIOTUN
Ywmeer I1P-7 9K3aMEH 10
—peryJmpoBaTh u COBEPIIIEHCTBOBATH OTIOPHBII BOIIpOCaM
OMOTEXHOJOTMYECKUN TIPOIECC C HENbIO MOTYYCHHS KOHCIIEKT 46-50
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BBICOKOKQY€CTBEHHOI'0 KOHEYHOTO MPOAYKTA;

—OCYILECTBIATH OMOTEXHOJIOTHYECKUE MPOLECCHI
MIPOM3BOJICTBA U TOJy4YeHHUE OMOJIOTHYECKH AKTUBHBIX
BEIICCTB M OTACITHHBIX KOMIIOHCHTOB MHKPOOHBIX
KJIETOK;

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

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

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

—BBIOMpATH onTHMAalbHBIE YCIIOBUS XpaHEHHUs
OMOTEXHOJIOTMUECKUX TMPEenapaToB U OICHUBATh HUX
Ka4yeCTBO B MPOIECCE IUTEIHbHOTO XPaHEHUS;

KOHTpPOJIb 51

[1P-4 pedepar
VO-3 ngoxian

Bnaneer

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

—CIIOCOOHOCTBIO K  peanu3aluu U
OMOTEXHOJIIOTHYECKUMHA nponecccammn

KYJIbTUBUPOBAHU A

YIIPABICHUIO

I1P-6
MIPaKTUYECKHE
3alaHus

9K3aMEH 10
BOIIPOCaM
46-50

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUEC CpCACTBA U

TCXHOJIOTNH C

OKOJJOTHYCCKHX

y4eToM

3HaeT

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

—CITIOCOOBI NPHUMCHCHUS TCXHUYICCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1
TECT

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

TEXHOJIOTUH € y4eTOM 3KOJIOTMYECKHX MOCIEACTBUI UX
PUMEHEHHUS;

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

VYmMmeer

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

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

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

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
46-50

Bnaneer

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

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

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

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

I1P-6
MIPaKTUYECKHE
3a/laHus

9K3aMEH 10
BOIIPOCaM
46-50

IK-7

CrniocobHOCTB
CHCTEeMaTH3HPOBAThH
00001maTh HHPOpMAIIHIO

u

3Haer

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

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1

9K3aMEH I10

BOIIpOCaM
46-50
VO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAPUATHUS

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

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

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

—pecypcHoe obecrieueHne OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA

TECT

cobeceoBanue

YMeer

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

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

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

HK3aMeH 110
BOIpOCaM
46-50

Bnaneer

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

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

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

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

oOJactu

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

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

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

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

3aJaHusd

46-50

I1K-17

CIIOCOOHOCTD
pa3pabaTeiBaTh OCHOBHBIC
JTAITbI
OHMOTEXHOJIOTHYECKOTO
mporecca

3Haer

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

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

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

—TEXHOJIOTUU IIPOU3BOJCTBA " OpraHu3aluu
IIPOU3BOJICTBEHHBIX M TEXHOJOTMYECKHX IPOLIECCOB
OMOTEXHOJIOIMYECKON MPOIYKIIUU

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMeH I10
BOIIPOCaM
46-50
YO-1
cobeceroBaHNE

VYmeer

—BECTHM  OCHOBHBIE  TEXHOJIOTMYECKHE  IPOLECCHI
IIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIINH;

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

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

I1P-7
OIIOPHBII
KOHCTIEKT

[TP-4 pedepar
VO-3 noxkinan

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

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

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

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

MIpOTrpaMMBbl NpecTaBiieHsbl B [Ipunoxenun 2.
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V. CIIUCOK YYEBHOM JIUTEPATYPBI U
NHOPOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUITJIMHBI

OcHoBHas JuTEeparypa
(onexmponnvie u newammvie uz0anus)

1. Anemmna, E.C. KynbTHBUpPOBaHHE MHUKPOOPIaHM3MOB KaK OCHOBA
OMOTEXHOJIOTHYECKOTO MpoIiecca [ IIeKTpoHHbBIN pecypc]: yaednoe nocoodue / E.C.
AnemnHa, E.A. Jlpo3noBa, H.A. PomMaHeHKO — DJEKTPOH. TEKCTOBBIE JaHHBIC. —
OpenOypr: OpenOyprckuii rocynapctBeHHblii yHuBepcutet, 9bC ACB, 2017. —
192 c¢. — Pexum pocryma: http://www.iprbookshop.ru/71282.html. — 3BC
«IPRbooks»

2. busies, K.b. OCHOBBI TPOMBINIJICHHONW OMOTEXHOJIOTUU [DIIEKTPOHHBIH

pecypc]: yuebHnoe mocobue/ K.b. busimeB [u ap.]. — DJIEKTpOH. TEKCTOBBIC
nanaele. — Anmatel: Hyp-Ilpunt, 2015. — 164 c. — Pexum poctyma:
http://www.iprbookshop.ru/67117.html. — 3BC «IPRbooks».

3. Kpurep, O.B. Opranuzanus OHOTEXHOJOTUYECKUX IPOU3BOJICTB
[OnexTponHBI pecypc]: yuebHoe mocobue / O.B. Kpurep, C.A. MBanoBa. —

OnektpoH. naH. — Kemeposo: KemI'VY, 2018. — 99 c¢. — Pexwum pgocryna:
https://e.lanbook.com/book/107701.
4. Jlykanun, A.B. UWuHxeHepHas OHOTEXHOJOTHS: OCHOBBI TEXHOJIOTHUU

MUKpPOOMOJIOTUYECKUX MPOU3BOJCTB: YueOHoe mocooue / A.B. Jlykanun — M.:
HUII NHOPA-M, 2016. — 304 c.:
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU

5. Jlykanun, A.B. VmxeHepHas OMOTEXHOJIOTHS: MPOIECCHl M aIMapaThl

MUKPOOMOJIOTUYECKUX MPOU3BOJICTB: YdeOHoe mocooue / A.B Jlykanun. — M.:
HUIL NH®PA-M, 2016. — 451 C..
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527535&theme=FEFU

JlonoJiHUTEIbHAS JIUTEPATypa
(nevammwie u snexmporHbie uz0aHUs)

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

2. AneeB, b.C. Bpeaenue B TexHuueckyro mukpoouosioruto / b.C. Anees;
nox pexa. b.C. Aneesa, .M. UuctskoBa. — Mocksa: [Tumenpomuszaar, 1943. — 220
c. http://lib.dvfu.ru:8080/lib/item?id=chamo:327983&theme=FEFU
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3. be3bopoaos, A. M. Mukpobuonornueckuii cuare3 / A. M. bez6opoos,
I'. Y. KBecuranze; [oTB. pen. A. I'. Jlobanok]. — Cankt-IletepOypr: Ilpocnekt
Hayxku, 2011. — 143 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785480&theme=FEFU

4. buotexHonorus: [ydeOHOe mocoOue il BYy30B]: B 8 KH. KH. 6.

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

http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU
5. buorexnonorus: [ydeOHOoe mocoOue i BY30B]: B 8 KH., KH. 0.

MukpoOuosorn4eckoe MpOU3BOJACTBO OHOJOTMYECKHM AaKTUBHBIX BELIECTB U
npenaparoB / B.A. beixos, .A. KpsutoB, M.H. Manakos [u ap.]; nox pea. H.C.
Eroposa, B.JI. CamyumnoBa. — Mocksa: Bricmias mkoma, 1987. — 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

6. buprokoB, B.B. OCHOBbI TPOMBINIICHHONH OHOTEXHOJOTHHU: Yy4eOHOE
nocobue / B.B. bupiokos, [pexn. JI. . T'anunkas]. — M.: KonocC, 2004. — 296 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU

7. BopobbeBa, JI.W. IlpomeblnuieHHas MHKpOOUOJIOTHS: y4eOHOe mocobue
st By3oB / JI. . BopoObeBa. — MockBa: M31-B0 MOCKOBCKOIO yHUBEPCHUTETA,
1989. — 294 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU

8. l'opnenko, B.A. Hayunbie ocHOBBl OuotexHomornu. Yacte 1.
HanotexHosjoruu B Onosoruu [DNEKTPOHHBIN pecypc]: yueOHoe mocobue / B.A.

['opnenko, H.M. Kyty3oBa, C.K. IIsaTyHuHa. — DJIEKTPOH. TEKCTOBBIE JAaHHbBIC. —
M.: [Tpomerei, 2013. — 262 C. — Pexum JOCTyMa:
http://www.iprbookshop.ru/24003.html. — 35C «IPRbooks»

9. I'pamoBa, H.b. MukpoOuosoruueckuii KOHTPOJIb OMOTEXHOJIOTHUECKUX
MPOU3BOJICTB: yueOHoe nmocooue st By30B / H.b. I'pagona, E.C. babycenko, B.1.
[MandummoB [u gap.]. — Mocksa: HeJlu mmoc, 2016. - 139 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:838315&theme=FEFU

10. Knynosa, C.M. buotexnonorus: yue6Huk ais By3oB / C.M. KiyHosga,
T.A. Eroposa, E.A. XuByxuna. — MockBa: Axkamemus, 2010. — 256 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416005&theme=FEFU

11. Munkesuu, WM.I'. MarepuanbHO-3HEpreTHUECKU OanaHC M KHUHETHKA
pocta MukpoopranusmoB / W.I'. MunkeBuu. — MkeBck: HUILl «Perynspuas u
XaoTHU4YecKas JTUHAMUKA, 2005. — 352 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:286237 &theme=FEFU

12. IlpombininienHas MukpoOuosorusi: Yuebnoe nocodue / Ilox pen. B.C.
BbyTtkeBnya M.: CHabTexu3snar, 1933. — 236c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:328065&theme=FEFU
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13. [IpompblnsieHHas: MUKpoOHoJorusi: yueoHoe mocodust s By30B / 3.A.
ApkanbeBa, A.M. be3boponoB, M.H. bnoxuna [u np.]; mox o6m. pex. H.C.
Eropoga. —  Mockaa: Bricmas IIKOJIa, 1989. — 688 C.

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

yuebHo-MeTondeckoe mocobue / I'.B. PsOkoBa — DneKTpOH. TEKCTOBBIE JaHHBIE.
http://www.iprbookshop.ru/61942.html. — Kazanp: Ka3zaHckuil HalMOHAIBHBIA
HCCIIeIOBAaTeNbCKUM TexHolornueckut yauBepcurer, 2012. — 152 ¢. — Pexum
JOCTYTIA: http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-
61942&theme=FEFU

15. Cupotkun,  A.C. Teopetnueckue OCHOBBl  OMOTEXHOJOTUU

[DnexTpoHHBIN pecypc]: yueoHo-meTonuueckoe nocooue/ A.C. Cupotkus, B.b.
JKykoBa. — DIIEeKTpOH. TEKCTOBbIE JaHHble. — Kazanb: KazaHCkuil HalMOHAJIBHBIN
UCCIIEIOBATENbCKUN TeXHoJMorndeckuil yHuBepcuter, 2010. — 87 c. — Pexum
nocryma: http://www.iprbookshop.ru/63475.html. — 95C «IPRbooks»

16. arunyposa, ['.M. TexHuueckas MHUKpOOUONOTHS [DIEKTPOHHBIN

pecypc]: yaeOHo-metonuueckoe nocodue/ .M. [larunyposa, E.B. Ilepymikuna,
K.I'. WnnmonutoB. — OneKTpoH. TeKcToBble AaHHble. — Kazanb: Kazanckuii
HAI[MOHAJLHBIA MCCIIEIOBATENLCKUN TEXHOIOTUYECKUH yHUuBepcutet, 2010. — 122
C. — Pexxum mocryma: http://www.iprbookshop.ru/63485.html. — 35C «IPRbooks»
17. lImup, P. Harnsimnas OMOTEXHOJIOTUSI U TeHETUYeCKas uHxxkeHepus / P.
[Imun; nep. ¢ Hem. A.A. Bunorpanosoi, A.A. Cuntommnaa. — Mocksa: B UHOM.

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

HopmaTuBHO-IpaBOBbIC MAaTEPHAJIBI

1. O6 ocHOBax oOXpaHbl 37I0pPOBbs TpaxkaaH B Poccuiickoit denepanuu
[DnekTpoHHbIN pecypc]: Penepanbubiii 3akoH Ne 323-03 ot 21 Hos6ps 2011 r.:
npuHsT ['ocynapcrBennont [Jymoit 1 Hos6ps 2011 r. — mocn. u3m. 03 uromnst 2016 r.
/I TAPAHT: wundopMalioHHO-TIpaBOBasi CHUCTeMa. — PexuM  J0CTyma:
http://www.garant.ru/.

2. O OUOMEIUIMHCKHUX KJIETOYHBIX MPOAYKTaxX [DIEKTpOHHBIN pecypc]:
®enepanbHbiil 3ak0H Ne 180-D3 ot 15 utons 2016 r.: npunsar ['ocynapcTBeHHON

Hymoii 08 wutons 2016 r / TAPAHT: undopmanumoHHO-IipaBoBasi cuctema. —
Pesxxum noctyna: http://www.garant.ru/.

3. O0 yTBepkKAECHUU TOpsSAKA YHHUYTOXEHHUS (panbcu(PUIUPOBAHHBIX
OMOMEIUIIMHCKHUX KJIETOYHBIX MPOIYKTOB, HET00pOKaYECTBEHHBIX

OMOMEAMIIMHCKUX KIJIETOUHBIX MPOAYKTOB M KOHTpPa(aKTHBIX OMOMEIUIIMHCKHX
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KJIETOYHBIX MPOAYKTOB [DIEKTpOoHHBIA pecypc]: 3akimoueHne MuHHCTEpCTBa
HKOHOMHUYECKOr0 pa3BUTHs P® 00 oneHKe peryiupyromero BO3JCHCTBUS Ha
npoekT [locranoBnenust [IpaButensctBa Poccuiickoit denepanuu ot 28 HOSOPs
2016 r. N 36281-Cl1/[126u // TAPAHT: undopmaiiioHHO-TIpaBoBasi CUCTEMA. —
Pesxxum noctyna: http://www.garant.ru/.

4. KowmmuiekcHass nporpamma pas3Butusa OuoTtexHonoruii B Poccuiickoit
®eneparun Ha niepuoxa g0 2020 roxa (YTB. 24 ampens 2012 r. N 1853n-118) //
'APAHT: wundopmanuoHHo-paBoBas  cuctema. — Pexxum  jgoctyma:
http://www.garant.ru/.

HopmaTuBHbIE JOKYMEHTBI

1. TOCT P 57095-2016. buorexnomorun. TepMunbl u onpenencaus. — Been.
01.05.2017, nara noci. usm. 13.07.2017. — M.: Crangaptundopm, 2016. — 16 c.
http://docs.cntd.ru/document/1200139551

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

3.T'OCT P 57078-2016 Omenka cooTtBeTcTBUsa. OOmMe MpaBwWiia OIECHKH
(moATBEpKIIEHUSI) COOTBETCTBUSI O0OpYAOBaHHUS, MpUMEHseMoro B cdepe
oumorexnonoruu. — Bsen. 01.07.2017, mara moca. u3m. 10.12.2018. — M.:
Crannmaptundopm, 2016. — 8 c. http://docs.cntd.ru/document/1200139391

4. TOCT P 57234-2016 Ilpomykiuss MHUKpoOUOJOTHYECKas. YIIaKOBKa,
MapKHUpOBKa, TpaHcnopTupoBanue u xpaHenne — Been. 01.05.2017, mara mocn.
U3M. 12.09.2018. - M.:  Cramgaptuadopm, 2016. - 8 «c.
http://docs.cntd.ru/document/1200141095

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTepHeT»

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

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

3. ®denepanbHOE FOCYJIapCTBEHHOE YUpPEXKIACHUE «DenepanbHbIN

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

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

6. DenepanbHOE I'ocynapcTBenHoe bromxeTHoe Yupexaenue

«l'ocymapcTBEHHBI Hay4YHO-UCCIEA0BATENBCKUN UHCTUTYT T€HETUKU U CEJICKIUU
MIPOMBIILICHHBIX MUKPOOPTaHM3MOB HallMOHAIBHOTO UCCIEA0BATENBCKOTO LIEHTPA
«Kypuarockuii uHcTUTYT» (I'ocHMUrenmernka) — oduiuanbHblii  CcaWT:
http://www.genetika.ru/

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

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

VI.METOANYECKHUE YKA3AHUS ITO OCBOEHUIO JUCHUITJIMHBI

PexoMeHjaniny 1o TUIaHUPOBAHUIO U OpraHU3allui BpEMEHU, OTBEJICHHOTO Ha
M3y4deHHUe TUCHUIUINHBI «I[pOMBITIIIEHHAS MUKPOOHOJIOTHS U OMOTEXHOJIOTHSI»:

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

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

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

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

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

VYueOubiii mnporecc oOydvaromierocss mo auciuruimHe  «IIpoMebliieHHas
MUKPOOHOJIOTUS U OMOTEXHOJIOTHUS» CBOJAUTCS B TIOCJIEOBATEILHOM U3yUYE€HUU TEM
ayIUTOPHBIX 3aHATHUI: JICKUMOHHBIX U MpakTH4YecKuX. Ha OCHOBE JIEKIIMOHHBIX
3aHSTUNA, CTYJIEHT NMEPEXOJUT K BBINOJHEHUIO IpakThuueckux. Kpome Ttoro, mis
yIIyOJIEHHOTO M3YYEHHs ONPEEICHHONM TeMbl OOYyYarolmIMMCS CaMOCTOSITEIbHO
BBITIOJTHSIECTCS 33JJaHUE COTJIACHO MeToinueckux ykazanui mo CPC.

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

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

3. BaxHeillel COCTaBHOW 4YacTbl0O OCBOCHHUS JUCLUMILUIMHBI SIBIISIETCS
nocemieHne JeKuud (o0s3aTeNibHOe) M WX KOHCHIEKTUpoBaHue. [ybokomy
OCBOEHHUIO JIEKIIMOHHOTO MaTepualia CiocoOCTBYET MpeABapuTeIbHas MOATOTOBKA,
BKJIIOYAIOIIAsl YTEHHE MPEAbIAyLIEH JICKIUHU, paboTy CO CIOBapsiMU, Y4€OHBIMU
MOCOOUSIMH U HAYYHBIMU MaTEpHATAMH.

4. PerynsipHasi MOJATOTOBKA K CEMUHAPCKUM 3aHATHUSIM U aKTUBHas paboTa Ha
3aHATHUAX, BKIKOYAOIIAS:

— TOBTOpPEHHE MaTepHuana JIEKIUH 110 TEME CEMUHApPA;

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

— UW3Yy4YeHUE HAyYHBIX CBEJICHMI IO JIaHHOW TEeM€ B pa3HbIX Y4YEOHBIX
MOCOOMSX M HAYYHBIX MaTepuaiax;

— UYTEHHE  MNEPBOMCTOYHMKOB W  MPEAJIaraeMod  JOIMOJHUTEIBHON
JUTEPaTypBhl;

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

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

— TIOCCLICHUE KOHCYJbTAlMW IMPENoJaBareiisi C LEJIbI0  BBISICHCHHS
BO3HHUKIIMX CJIOKHBIX BOIPOCOB MPU IOArOTOBKE K 3aHATHIO, IIepecaade
KOHTPOJIbHBIX 3aJaHUN.

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

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

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

[Ipn HEnmoceumeHun CTyAEHTOM OMNPENEIIEHHBIX 3aHATHH, M0 YBaXXUTEIbHOU
NpUYUHE, CTYJCHTOM OTpabaThIBa€TCS MaTepUasl Ha 3aHATHUIX, IPU ATOM OaslIbl 3a
JJAHHOE 3aHSATHE HE CHWXKAIOTCI. Eciam ke yBaXUTENbHOCTh MPOMYIIEHHOIO
3aHSATUS CTYJACHTOM JOKYMEHTAJIBHO HE MOJATBEPIKIACTCS, B TAKUX CIIydasx Oasuibl
M0 YCIEBAEMOCTU CHIKAIOTCS, COTJIACHO TMOJUTUKU JUCUUIUIMHBL. B  menmsx
YTOYHEHHSI MATE€pUANIA TI0 ONPEACIEHHOW TEME CTYICHT MOXET IOCETUTHh YacChl
KOHCYJIbTAIIMM  TIPENOJaBaTeisi, COTJacHO yTBepkaeHHomy rpaduky. Ilo
OKOHYAHHUIO KypCa CTYAECHT IPOXOJHUT MNPOMENKYTOUHBIM KOHTPOJb 3HAHHUU IO
JAHHOM TUCUHUIUIMHE B (hOpME DK3aMeHa.
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Takum obpazom, npu u3yueHun kypca «IIpompluieHHass MUKpOOHOIOTHUS U
OMOTEXHOJIOTUSD) CIEAYET BHUMATENBHO CIylIaTh U KOHCIEKTUPOBATh MaTepHall,
U3JIaraéMplii Ha ayJUTOPHBIX 3aHATHUX. [l €ro NmoHMMaHus M KadeCTBEHHOIO
YCBOCHUS PEKOMEHAYETCS CIEAYIOIAs IOCIEN0BATEIBHOCTD IEUCTBUM:

1. Tlocme okxoHYaHWs Y4YEOHBIX 3aHATUN [Js 3aKpEIUICHUS MaTepuana
IpPOCMOTPETh M O0QymMaTh TEKCT MPOCIYyLIaHHOW JIEKIMH, pa3o0parh
paccMmoTpeHHbie ipuMepsl (10-15 MunyT).

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

3. B Teuenue Henenu BbIOpaTh BpeMs s pabOThl C PEKOMEHAYEMOM
JUTEepaTypou U AJis peuieHus 3anad (mo 1 yacy).

4. Ilpy mnOArOTOBKE K NPAKTHYECKUM 3aHATHAM IOBTOPUTH OCHOBHBIE
IOHATHS 10 TEME 3aHATHS, U3yYUTh IpuUMepsl. Pemas 3amady, — npeaBapuTesbHO
IIOHATh, KAKOM TEOPETHYECKUU MaTepuall Hy’)KHO MCIIOIb30BaTh. HameTnTts 1uran
pelieHus], MorpoOOBaTh HA €0 OCHOBE PEUIUTh A0 2 MPAKTUYECKUX 3a7ad.

Teopetnueckas yacTh AUCUUIUIMHBI «lIpoMblllUIeHHAass MHUKpPOOUONOTHS U
OMOTEXHOJIOTUS) PACKPBIBAETCS Ha JIEKIIMOHHBIX 3aHATUSAX, JIEKIUS SIBISETCS
OCHOBHOM (popmoii oOyueHus, TJe MpenojaBaTeiaeM JNalTCsi OCHOBHbBIE MOHATHUS
JVICIUTUIAHBI.

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

[TpakTHueckue 3aHATHS Kypca MPOBOJATCSA IO BCEM paslienaM Y4eOHOH
nporpaMmmel. [IpakTrueckue paboThl HalpaBieHbl HA (OPMUPOBAHUE Y CTYIECHTOB
HABBIKOB CAMOCTOSITEIbHOW TEOPETUUECKOU, UCCIIEN0BATENbCKOM paboThl. B xome
MPaKTUYECKUX  3aHATHH  OOydYaroIIuiics  BBIMOJHACT KOMILICKC — 3aJIaHHM,
MO3BOJIAIOIINI 3aKPENUTh JIEKIMOHHBIN MaTepuall 0 U3y4aeMOi TEME, NOIYYUTh
OCHOBHbBIEC HaBbIKUA B 00JIACTH TOJYYEHHS] U KOHTPOJISI MEIUIIMHCKUX PENapaTos,
IIPOMBIIIJIEHHOE MPOU3BOICTBO KOTOPBIX OCHOBAHO HA MCIOJIb30BAHNM:

— KyJIbTYp KJETOK pacTeHuil (azanrtareHsl, MPOTUBOAPUTMHUYECKHE,
KapAUOTPOIHBIE CPEACTBA);

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

— rpuOOB (TOPMOHBI, AHTUOMOTHKH );

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

AKTUBHOMY  3aKpEIUICHHIO  TEOPETUYECKMX  3HAHUM  crnocoOCTBYeT
oOcykaeHre MpoOJEMHBIX AaCIEKTOB JUCHUIUIMHBL B (QOpME NPAKTUYECKUX
3aHATUN C MPUMEHEHHEM METOJOB aKTUBHOTO 0oOydeHus. [Ipu 3Tom mpoucxoaut
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pa3BUTHE HABBIKOB CAMOCTOATEIBHOM HCCIEN0BATENbCKON JEATEIbHOCTH B
npoliecce paboThl C HAYYHOU JTUTEPATYPOd, TEPUOINYECKUMU U3JaHUSIMHU.

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

— Microsoft Office Professional Plus 2010;

— O(UCHBIN MaKeT, BKIIOYAIONIUN TPpOorpaMMHOE 0OecrieueHue ISl paboThI
C Ppa3IMYHBIMH THUIIAMHU JIOKYMEHTOB (TEKCTaMH, 3JIEKTPOHHBIMHU TaOJIMIIaMH,
0a3zamMu JaHHBIX U JIp.);

— 7Zip 9.20 — cBoOOAHBINA (DalIOBBI apXUBATOP C BBICOKOH CTENEHBIO
CKaTUs JaHHBIX;

— ABBYY FineReader 11 — nporpamMMa Juiss ONTHYECKOTO paclio3HaBaHMsI
CHUMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamm JUIsl CO3JaHUS M ITPOCMOTpa
ANEKTPOHHBIX IyOsnkanuii B popmate PDF;

— ESET Endpoint Security — xoMmruieKkcHas 3amuTa padodux CTaHIMHA Ha
6aze OC Windows. [Tognepxka BUpTyaIn3aliuu + HOBbIE TEXHOJIOTHH;

— WinDjView 2.0.2 — nmporpamMma 1t pacrio3HaBaHus B IPOCcMOTpa (aiiaioB
¢ ogHOMMEeHHBIM Gpopmarom DIV u DjVu;

JIoKanbHBIE CETEBBIE PECYPCHI:

— CnpaBo4HO-TIpaBOBass CHUCTeMa [apaHT oOmepalMoHHas CHCTeMa —
Microsoft Windows Linux (¢ WINE@Etersoft) iOS Android u ap.;

— KommerorepHas crnpaBodHasi mpaBoBasi cucremMa KoncymsranTllmoc —
oreparrionHas cucrema Microsoft Windows, Linux (¢ WINE), Apple i0OS
Android, Windows Phone;

— IIpodeccronanbras crpaBodHas cucTteMa TeX3KCHepT — ONeparoHHbIC
cucrema Microsoft Windows, Linux, FreeBSD.
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VIII. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
JACLATIJIMHBI
MecTomnoJio:keHue
MarepuajibHoe odecrnieyeHue IIporpammHoe obecnevyenue
ayIuTOPHH

Ayautopus ans
MIPOBEICHIS
JIEKIIMOHHBIX

3aHATHI
690922,
IIpumopckuii kpait,

r. BmaguBocTOK,

ocTpoB Pycckuid,
MOTyOCTPOB

CanepHbli,
nocenok Asikc, 10,
Kopnyc 25.1, ayn.
M419

KommuiexTs! yueOHOM Mebenu (CTONBI '
CTYJIbs), yUCHHYECKas JOCKA.
MynbTUMeTUAHBIA KOMIUTIEKC: DKpPaH;
IIpoexTop DLP, 3000 ANSI Lm,
WXGA 1280x800, 2000:1 EW330U
Mitsubishi; [Togcucrema
CHENHAIN3UPOBAHHBIX KPEIUICHUH
obopynoBanus CORSA-2007 Tuarex;
[Toncucrema BUIEOKOMMYTAIIUU:
MatpuuHblii KomMmyTatop DVI DXP 44
DVI Pro Extron; ynuautens DVI o
Buroii mape DVI 201 Tx/Rx Extron;
IToncucrema ayqMOKOMMYTALH U
3BYKOYCHJICHHST; aKyCTHUECKasi CUCTEMA
Jutst motostoyHoro Montaxka SI 3CT LP
Extron; mudgposoii aymuonporeccop
DMP 44 LC Extron; paciuupeHue ais
koHTposepa yrpasnenus IPL T CR48;
MOoHOOIOK 151 yrpaBlieHUS
MYJIbTUMEIUHHBIM KOMIUIEKCOM.

— Microsoft Office Professional Plus 2010;
O(UCHBII MAKET, BKJIFOYAIOTIU N
IporpamMMHoOe obecrieueHne s paboTHl C
PasTUIHBIMA THTIAMHA JIOKyMEHTOB
(TeKCTaMu, 3JCKTPOHHBIMU TaOJIUIIAMH,
0azamu JaHHBIX U Jp.);

— 7Zip 9.20 - cBoGoaHbIi (aiIoBbIH
apXUBaTOP C BBICOKOW CTENEHBIO CHKATHUS
JAaHHBIX;

— ABBYY FineReader 11 - mporpamma

JUISL OIITUYCCKOT' O paCHO3HaBaHI/IH
CHUMBOJIOB;
— Adobe Acrobat XI Pro — maker

mporpaMM JiJIsl CO3JaHHMsS W IMPOCMOTpa
QJIEKTPOHHBIX IyOnuKamuii B (opmare
PDF;

— ESET Endpoint Security - komiiekcHas
3amura padounx cranumid Ha Oase OC
Windows. [lomnepxka BupTyanmzamuu +
HOBBIEC TEXHOJIOTHH;

— Coogle Chrome.

Aynuropus s
MIPOBEICHUS
nabopaTopHBIX padboT

690922,
IIpumopckuit kpai,
r. BmagnBoCTOK,
ocTpoB Pycckuid,
MOJIyOCTPOB
CarepHbIi,
nocenok Asikc, 10,
Kopmnyc 25.1, ayna.
M104I1

Kommiekr  nmabopatopHodt — mebenu
(cTombl, cTynbs MIKa(BbI).
JIabGopaTopHOe o0opynoBaHue:

TepmocTar cyxoBo3mymHbii MIR-262,
muctwisrop  GFL-2008, KowmruiekT
J103aTOPOB  MEpeMEeHHOT0  o0beMa
Discovery comfort 20-200mki, 200-
1000 w™xm, 500-5000mka. 4 T,
Boprekc nepcoHanbHbIA I TPOOUPOK
o6semom ot 1,5 mo 50 mm (V-1 plus),
HeHTpudyra BioSan Microspin,
cekrpodoromerp Thermo Scientific
Genesis, BojasgHas Gansa I143-12, Becsl
mpenesuonnsie  OHAUS  Adventurer,
WUCTOYHUK TIHTAIMS JUISI TPOBEJCHHS
anexktpodopesa Bio-Rad  PowerPac
Universal 2 mT., Kkamepa s
anekTpodopesa Bio-Rad SubCell model
192 ropuzoHTalbHAsA, KaMmepa I
anekTpodopeza Bio-Rad mini SubCell
GT, cucTeMa TS CbEMKH
ANIeKTPOQOPE3HbIX  Teled, cucreMa
myabCc-3IeKTpodopesa ChefMapper
XA, nuentpudyra c¢ OXJIaKICHHUEH
Eppendorf S424h, TIL[P-6oxc UVT-S-
AR mis crepmibHbIX pabor ¢ YO-
peuupkyisitopoM, [MLP-ammumdukatop
Roche  LightCycler 96,  TIIIP-
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ammumagukarop Eppendorf Mastercycler
pro, wmkporom Leica RM-2265,
KPHOMHUKPOTOM Leica CM1950,

aBTOMAT JUIs THCTOJIOTMYECKOi
00paboTKH TKaHeH c
MIPUHAIIICKHOCTSIMH, [Ixad
JIAMUHAPHBINA 2-ro KJlacca
OMOJIOTHUECKOW  3alUThl,  pasMep

paboueii mosepxuoctu 150, MaKybaTop
nepconanbueii  CO2- ¢ cucremoi
MOHHUTOpPHHTA u TIOBBIIICHUS
BUTAIBHOCTH KIIETOK, CHCTEMa U
ABTOMAaTHU3WPOBAHHOTO

KynbTuBHpOBaHus kierok CompacT
SelecT, Coprep KIIETOK
BBICOKOCKOpOocTHON MoFlo Astrios EQ,
Beckman  Coulter, Cucrema 1is
MIOATOTOBKHU o0pas1oB JUTSt
MTOJITHOTEHOMHOTO CEKBEHHpOBaHUsS lon
Chef™  Instrument, Thermo Fisher
Scientific, Cucrema aHaam3a
nociegoBarenpHocTet JJHK Ion S5™
XL System, Thermo Fisher Scientific,
Ananuzatop reHetmueckuii  Applied
Biosystems 3500, Thermo Fisher

Scientific, Cucrema
aBTOMaru3upoBaHHas Biacore X100
System JUTSt aHaIm3a

MEXMOJICKYJISIPHBIX ~ B3aMMOJEWCTBUH,
Cucrema  aHamm3a  PEOJIOTHMYECKUX
cBoiicte  OmomarepuanoB ~ HAAKE
MARS Ill, Thermo Fisher Scientific,
Mukpockon aTOMHO-CHUJIOBOM
(3onmoBhIit) BioScope Resolve, Bruker

Aynuropuu s
CaMOCTOSTEIbHON
paboThI CTYAEHTOB

HuTanbHbIE 3aJ1bI
Hayunoit
oubnorexu JIBOY
C OTKPBITBIM
JIOCTYTIOM K (hOHITY
(koprmyc A - ypOBEeHb
10)

KommutekTsl yueOHOM Mebenu (CTONbI ’
CTYJIbs1)

Mowno6s0k HP ProOmne 400 All-in-One
19,5 (1600x900), Core i3-4150T, 4GB
DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usb  kbd/mse,Win7Pro  (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopocts poctyna B HMurtepuer 500
Mowur/cek. Paboumne Mecrta 1yis JI0AEN ¢
OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBbsl  OCHAIEHBI JHCIUICSMU U
npuHTEpaMu  bpaiinsa; 0060pyAoBaHBI:
MOPTAaTUBHBIMH ~ YCTPOWCTBAMH IS
YTEHUs]  IUIOCKOTICYATHBIX  TEKCTOB,
CKaHUPYIOLTIMHA u YUTAIONIUMHA
MalllMHAMHA ~ BHUJCOYBEIMYHUTEIEM  C
BO3MOXHOCTBIO PETYJISIIUK [IBETOBBIX
CIIEKTPOB; YBEJINYUBAOIIUMHI
3JIEKTPOHHBIMU JTynamu u
yIBTPa3ByKOBBIMU MapKUPOBIIUKAMHU

— Microsoft Office Professional Plus 2010;

oUCHBIH MaKeT, BKJTFOYAFOTITHI
nporpaMMHoe obecrieueHne JUis paboThl ¢
Pa3ITMYHBIMA THIIAMH JOKYMEHTOB

(TekcTamMH, DIEKTPOHHBIMU TaOIUIAMH,
6azamu JaHHBIX U Jp.);

— 7Zip 9.20 - cBOOOAHBIN (allTOBbI
apXUBATOpP C BBICOKOM CTENEHBIO CXKATHS
JTAHHBIX;

— ABBYY FineReader 11 - mporpamma
JUIst OIITHYECKOTO pacro3HaBaHus
CHUMBOJIOB;

— Adobe Acrobat XI Pro - maxer
nporpaMM JUIsl CO3J@aHWsT W TPOCMOTpA
SJIEKTPOHHBIX NyOnukamuid B (dopmare
PDF;

— ESET Endpoint Security - kommiekcHas
3amuTa paboumx crannmid Ha Oaze OC
Windows. Ilomnepxka BUpTyaau3anud +
HOBBIE TEXHOJIOTHH;

— Coogle Chrome.
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Ayautopus ans
CaMOCTOSATEIBHON
paboThI CTYACHTOB

690922,
IIpumopckuit kpai,
r. BmaauBocTok,
ocTpoB Pycckuid,
MIOJIyOCTPOB
CarnepHbli,
mocesnok Asikc, 10,
Kopmyc 25.1, ayn.
Me21

KommnexTs! yuebHo# Mebenu (CTONBI U
CTYyJIbsI), yICHUYECKast JOCKa.

MoHo06moK Lenovo C360G-
134164G500UDK 19.5" Intel Core i3-
4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB ~ Windows  Seven
Enterprise - 17 wryk; [IpoBonHas ceTb
JIBC - Cisco 800 series; 6ecripoBoHbIE
JIBC misa oOygarommxcsi oOecriedeHbl
cucreMoii Ha 0asze TOYEK JOCTyma
802.11a/b/g/n 2x2 MIMO(2SS).

— Microsoft Office Professional Plus 2010;

0o(UCHBII TMaKer, BKJTIOYAIOITU T
nporpaMMHoe obecrieueHue st paboThl ¢
Pa3IUYHBIMU TUTIAMU JIOKyMEHTOB

(TexcTaMH, DSJIEKTPOHHBIMHA TaOJIMIIAMH,
0a3zaMu JaHHBIX H 1Ip.);

— 7Zip 9.20 - cBoGomHbIi (aiiIoBHI
apXUBAaTOpP C BBICOKOW CTEMEHBIO CXKATHS
JTAHHBIX;

— ABBYY FineReader 11 - mporpamma
JUIst OTNITHYECKOTO pacro3HaBaHuUs
CHUMBOJIOB;

— Adobe Acrobat XI Pro - maker
NporpaMM JUISl CO3J@aHUs W TPOCMOTPA
AIIEKTPOHHBIX NyOnuKanuid B (opmare
PDF;

— ESET Endpoint Security - xommiekcHas
3amuTa padbouymx craHmmid Ha Oasze OC
Windows. [lomnepxka BupTyanmzamuu +
HOBBIC TCXHOJIOTHUH,

— Coogle Chrome.

B nensix obecnieuenus crielMalIbHBIX YCIOBUN 00YUYEHUSI MHBAJIUJIOB U JIUIL C

OT'PaHUYCHHBIMU BO3MOKHOCTAMH 3I0POBLIA B I[BCDV BCC 3aHUA O60py,IIOBaHI>I
ImangycamMmu, JII/I(i)TaMI/I, INOAbCMHHUKAMH, CIICOUAJIU3UPOBAHHBIMH  MCCTAMMH,

OCHAIlICHHBIMH

TyaJICTHBIMHU KOMHAaTamMu,

HABUTAIMOHHOM TMOJIEPKKH.
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IIpunoxenue 1

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

«/lanbHEeBOCTOYHBIN (peepaibHbI YHHBEPCUTET»
(ABDY)

IMKOJIA BUOMEJUIINHBI

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

HarpasiaeHue noarotoBku 19.03.01 buorexHoJsiorus
(ypoBeHb OakanaBpuata)
npodme MosieKyJasipHasi 0MOTEXHOJIOTHSA
dopMa NOATOTOBKU OYHAA

BaaguBocTok
2019



IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

IIpumepHbie
Ne Hdara/cpoxu 5 HOPMBI ®opma
Bua camocrositesibHOM padoThI
n/u | BBINOIHEHHS BpeMeHHU Ha KOHTPOJIs
BbINIOJTHEHH e
1 IIaras, cenpmas, MOJITOTOBKA K KOJUIOKBUYMY 10 30 gacoB YO-2
JeBsiTasl, TeMam OTBETHI HA
OJIMHHAAIATAS, BOIPOCHI
TpUHAaALATAas, KOJJIOKBUYMa
MSATHAAIATAS,
CeMHa/IIaras
Heaens
2 | 1-18 nenens [IpopaboTka yueOHOTO MaTepuaia 30 gacoB I1P-6
10 KOHCIIEKTaM U y4eOHOM OTYET I10
JTUTEepaType, MOATOTOBKA K BEITIOJTHEHHOMY
AKCIIEPUMEHTAILHBIM 3a/1aHuUIO0
MPAKTUYECKUM 3aHSATHSIM. MPAKTHYECKON
paboThI
3 | OnunHaguaras MOJArOTOBKA pedepara U I0KIaa 20 gacoB [1P-4
Heaens MIPEJICTABICHHE
pedepata u
YO-3 noknana
0 HEMY
4 | Bocemnanuaras cocTaBlieHHE U opopmIeHHE 20 yacoB I1P-7
Heens OTIOPHOT'O KOHCIIEKTa MpeJICTaBICHHE
U 3aIIHTa
OTIOPHOTO
KOHCITEKTa
5 | BocemHannaras MIOATOTOBKA K TECOBOMY OIIPOCY 17 yacos I1P-1
Henens NHUCHLMEHHEIN
TECTOBBII
orpoc
XapakTepuCTHKA 32JaHUI JJI51 CAMOCTOSITeJIbHON padoThI
00y4aKIIMXCH U MEeTOAUYECKHE PEKOMEHIALMH 110 UX BbINOJIHEHUIO
CamocrosiTenbHas paboTa oOydaronuxcsi JAOHKHA 00JaJaTh CICTYIOITUMU
MpU3HAKAMMU:

— OBITH

BBITIOJTHEHHOU

JINYHO

OOyJaroIMMUCs

nJIn

ABJIATHCA

CaMOCTOSITEJIBHO BBIIIOJJHEHHON YaCThIO KOJIJICKTUBHOU pa6OTBI COIJIaCHO 3a1aHHIO

MpernogaBaTClIA;
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— MPENCTABIATh COOOM 3aKOHUCHHYIO pa3pabOTKy (3aKOHYEHHBIN JTall
pa3paboTKu), B KOTOPOH PACKPHIBAIOTCS U aHATM3UPYIOTCS aKTyallbHbIE TPOOIeMbI
o OIpeAcs€HHON TeMe W €€ OTHAENbHBIM aclekTaM (akTyajbHble MPOOJIeMbI
U3y4aeMoOl  JUCHHUIUIMHBI M COOTBETCTBYIOIIEH  cepbl  MPaKTHUYECKON
JIeSITEILHOCTH ),

— JIEMOHCTPHPOBATH JOCTAaTOYHYTO KOMITETEHTHOCTh aBTOpa B
pacKpbhIBa€MbIX BOIIPOCAX;

— UMETh Yy4eOHYI0, HAyYHYI0O W/WIM TNPAKTUYECKYI0 HAaNpaBIECHHOCTh U
3HAYMMOCTH (€CJIH pedb uaeT 00 yueOHO-UCCIIeI0BaTeNbCKOM paboTe);

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

CamocrosiTennbHasi  pabora  oOydammmMxcs —  3TO  JESATEIbHOCTb
oOy4aromierocsi 0e3 HEMOCPEICTBEHHOW IMOMOINM W YyKa3aHUW MperojaBarers,
PYKOBOJICTBYSICH C(HOPMHUPOBABIIMMHUCS paHee TMPEACTABICHUSAMH O TOPSAKE U
MIPaBUILHOCTH BBITTOJTHCHHS OTICpaIii.

[lens  camocTosiITeIbHOM  pabOTHl  CTyJE€HTa —  OCMBICICHHO W
CaMOCTOATENFHO paboTaTh ¢ y4eOHBIM MaTepHaIOM, ¢ HaydyHOW WH(MOpMaIueH,
3aJI0)KUTh OCHOBBI CaMOOpTraHW3allUd W CAaMOBOCHIHUTAHMS [l TOBBIIICHUS
poheCCHOHAIBHOM KOMIIETCHITNHT

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

IIpu opranuzauuun CPC HeoOXOAMMO MNPUAEPKUBATHCS — CIEIYIOUIUX
TOJIOKEHUM:

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

— JoJbKHA OBITH oOectieuena MotuBanus CPC;

— CPC gpomkHa OBITh METOJIWYECKHM U  MaTePHUATbHO-TEXHHUYECKU
o0OecrieyeHa;

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

Bce Buanl 3angruii ssisarorcest ooecneueHueM CPC u momoraror ee:

1) HanpaBuTh (JEKIHS);

2) opraHu30BaTh (CEMHUHAPHI, JAOOPATOPHBIE PAOOTHI, TPAKTHUKA)

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

4) nupoBeputh 3QPEKTUBHOCTD (TECTOBBIE U KOHTPOJIBHBIC 3a/1aHMUs, 3a4YCTHI,
HK3aMEHBI U JPYTrUe KOHTPOJIbHBIE MEPOIIPUSITHS).
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[Ipouecc opraHuzanuu CaMOCTOSTEIbHON pPabOThl CTYACHTOB BKJIIOYAET B
ce0s cenyroIue ITalbl:

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

— OCHOBHOHM (peanmu3alusi MpPOrpaMMbl, HCMOJIb30BAaHUE MPHUEMOB IOHMCKA
uHpOpMalluy, YCBOEHHUS, NepepabOTKH, MPUMEHEHHUs, Mepelayd 3HaHuM,
(¢uKcHpoBaHUE PE3yIbTATOB, CAMOOPraHU3alus Ipolecca padoThl);

— 3aKJIIOYMTENbHBIA (OLEHKAa 3HAYMMOCTM M aHaJIM3 pe3ylbTaToB, HX
cCHUCTeMaTu3alus, OleHKa 3((EKTUBHOCTH MpOTrpaMMbl M MPUEMOB pabOTHI,
BBIBOJIbI O HAMPABJICHUIX ONTUMU3ALNH TPYQ).

[Ipu camMOCTOSITENHHON MOATOTOBKE K 3aHSATHAM CTYACHTHI KOHCTIEKTHPYIOT
MaTepuaj, CaMOCTOSATENbHO M3Y4alOT BOIIPOCHI MO YKa3aHHBIM T€MaM, HUCIOJIb3Ys
OpU 3TOM Y4YeOHYIO JIUTEpaTypy H3 MPEeIaraeMoro CrHuckKa, HNepUOAUYECKUE
NEYaTHbIE W3/IaHUS, HAYYHYI0O M METOAMYECKYI0 HH(pOpMAaIuio, 0a3bl JTaHHBIX
nHopmarmonHsix cereit (MHTEpHET U Ap.).

CamocTtosTenpHast paboTa CKIAAbIBACTCS M3 TAKMX BUAOB padOT Kak pabora
C KOHCIEKTOM JICKIIMH; W3y4YCHHE MaTepuajia 1Mo Y4eOHMKaM, CIPaBOYHHUKAM,
BHJICOMATEpHAlIaM 1 MPE3CHTAIUAM, a TAK)KE MPOYUM JTOCTOBEPHBIM MCTOYHHUKAM
nH(OpMAITH; TTOATOTOBKA K AK3aMEHY.

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

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

[Iponecc BhIMOSIHEHMST HanKUcaHUsl pedepara BKIHOYAET B ceOsl Cleayronue
STAIbI:

— BBIOOD TEMBI;

— OMpeIeSIEHHE OCHOBHBIX BOIIPOCOB, PACCMATPUBAEMBIX B IAHHOW TEME;

— Moa00p ¥ U3YYECHHE JIMTEPATyPHI 110 TEME;

— COCTaBJICHHUE TJIaHa pabOoThI;

— COOCTBEHHO HamucaHue u opopMiIeHUE 3aTaHUS;

— TpeacTaBiIeHUE pabOTHI MPENO1aBaATEINIO;

— MPOBEpKa U OLIEHKa PaboThI.

[Ipu mombope nmTepaTyphbl IEIecoO0pa3HO OMPENETUCh TE€ HCTOYHUKH,
KOTOpbIE TO3BOJISAT HauOoJIee TOJTHO PACKPBITh TemMy. OCHOBHOW MOHSTHIHBIN
anmapar COJCPKUTCA B Y4YEeOHWKAX, Y4YEOHBIX TMOCOOHUSAX, DHIIMKIIOMEIUSIX,
cioBapsx. Bmecte ¢ TeM BakHa 3aKOHOJATENbHAs M HOpMaTHBHas 0a3za
n30paHHOTrO MpeIMeTa UCCIETOBAHMUS.

JIOTIOTHUTENBHYIO U BeCbMa  CYIIECTBEHHYI0 HMHGOPMALMIO  J1Al0T
MoOHoOTrpaduu, Hay4YHbIE CTaTbH, CTATUCTUYECKUE COOPHUKHU.
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[lenecooOpa3Ho  HWCTHONB30BaTh  MPO(ECCHOHATBHBIE  MEPUOJIUUCCKHE
n3nauug Hayubnou  onexkrponHoit  oubmmorekun  (HOB) eLIBRARY.RU:
«buodapmareBTruecKui KypHaD)
(https://submit.biopharmj.ru/ojs238/index.php/biopharmj ), «BecTHHK
onorexHomornn W (pusznko-xumMudeckord Owonoruu uMm. FO.A. OBYMHHUKOBA»
(https://www.biorosinfo.ru/archive/journal/ ), «buompemapatsl. IlpodunakTuka,
JIMarHOCTHKA, JICUEHUE) (https://elibrary.ru/contents.asp?titleid=10182 ),
«buotexnonorus» (http://www.biotechnology-journal.ru/?view=ru )

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

1JIaHa ¥ HaIMCAHUEM CaMOT0 TEKCTa 3aJaHusl.

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

KonTtponrHoe 3aganue, pedepat HEOOXOAMMO BBITOJHATh Ha CTaHAAPTHBIX
JucTax ¢ ojHoM ctopoHkl (hopmara A4 (210x297) B o6beme ot 30 10 45 cTpanuil
(0e3 yyeTa cnMcKa UCIOJIB30BAHHOM JUTEPATyphl U UCTOYHUKOB); TIOJISI: BEpPXHEE,
HwkHee — 20 mm; neBoe — 30 mm; mpaBoe — 15 mm mpudrt — 14 (Times New
Roman): mexxctpounbiii uatepBai — 1,5. [Ipu ncnonas30BaHuU UTAT HEOOXOAUMO
yKa3bplBaTh WX HMCTOYHUK (aBTOp, HA3BaHWE W3JaHWS, MECTO W TOJ HW3IaHHS,
cTpanuilsl). He momyckaercst mepenuchiBaHNe TEKCTa U3 yYCOHUKOB.

[Ipy BBIMOTHEHUU MPAKTHYECCKUX IMPUMEPOB, TMOSCHAIOMIMX TEMY, YETKO
OTIpEeENUTe TMOPSJIOK PEIIEHUs, MPUBEAUTE COOTBETCTBYIOIIME IOSICHEHUS U
pacueTrsl Juisi O0OOCHOBaHHUS OTACJIBHBIX TOKaszarened. Bce Bbeumcienus
MPOU3BOJATCS C TOUHOCTHO 70 0,01.

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

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

Cnmcok WCHOJIb30BAaHHOW JIUTEPATypbl U HMCTOYHUKOB OQOpPMIISIETCS B
CJIEIYIONIEH IMOCIeN0BAaTeNILHOCTH: y4eOHasl JuTeparypa, HaydHas JIUTEpaTypa,
3aKOHOJIATEIbHBIE  aKThl, HOPMATUBHBICE JOKyMeHTHI. [Ilpu  BBITIOJIHEHUU
KOHTPOJIBHOTO 33/IaHUS CJIEIyeT TTOMHUThH, YTO PabOTa HE 3aCUUTHIBACTCS B TOM
cllydae, €Clii OHa HE HOCHT CaMOCTOSITEIPHOTO XapaKTepa, JOCIOBHO CIUCaHa U3
JUTEPATYPHBIX MCTOYHUKOB, a TaK K€ €CIIM OCHOBHBIE BOIIPOCHI HE PACKPHITHI,
U3JI0KEHBI CXEMATHUYHO, B TEKCTE COACPKATCS OMMMOOYHBIC TIOJIOKECHHMS, HAYIHBIN
anmapat o()OpMIICH He TI0 CTaHIaPTy, TEKCT HareyaTaH HeOPEKHO, C OITUOKAMU.
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CocraBienue u oopmiieHne onopHoro koucnekra «Hayunble 0CHOBBI
NPOMBIILIEHHOH MUKPOOHOJIOTHI 10 IJIAHY:

1. UcTopust mpOMBILIUIEHHON MUKPOOHOIOTHH

1.1  XpoHojormyeckue  3Tanbl  Pa3BUTHS ~ MHUKPOOMOJIOTHHM IS
OMOTEXHOJIOTHH.

2. O0wmas XxapakTepUCTUKa MUKPOOPTAHU3MOB

2.1 AykapuoTsl (BUPYCHI U BEPOU/IBI).

2.2 IlpokapuoTsl (0akTepun).

2.3 DykapuoThl (TpuObI, BOJOPOCIH, MPOCTEUIINE, BBICIINE PACTEHUS,
JKUBOTHBIC).

2.4 ®epMEeHTHI.

2.5 bruonoruveckn akTUBHbIE XMMHUECKHE BEIIECTBA.

2.6 KynbTypsl 5yKapuOTHUECKHUX KIETOK.

3. OCHOBHBIE TPHUHIHUIBI PETYISALUM META00JM3Ma U CKOPOCTH POCTa
MUKPOOPTaHU3MOB

3.1 OcHOBHBIE TOHSATHSL.

3.2 Perynsiuus Ha ypoBHE OMOCHUHTE3a OCIIKOB.

3.3 Perynsauus akTUBHOCTH T'OTOBBIX OEJIKOBBIX TOCPEAHHUKOB.

3.4 Perymsanus UHTErpajJbHbIX ~ MEMOpaHHBIX IIPOLIECCOB y
MUKPOOPTaHU3MOB.

3.5 BzaumopeiicTBue peryiasSTOPHBIX MEXAaHW3MOB TpPU  yIPaBICHUH
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

4. Cenexkuust MUKPOOPTraHU3MOB — MPOAYLEHTOB IPAKTHUUECKU Ba)KHBIX
BELIECTB

4.1 Bp160p MCXOTHOTO MUKPOOPTaHU3MA JJIsl CEJICKITUH.

4.2 TloaroTroBka HCXOAHOTO IITaMMa K CEJICKIIMOHHOM paboTe.

4.3 TlomyyeHue MyTaHTOB.

4.4 Metonbl 0TOOpa MyTaHTOB C MOBBIIEHHBIM YPOBHEM MPOAYKIIUH.

4.5 MeToJ noy4deHusl TeHETUYECKUX PEKOMOUHATOB.

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

5.1 Tlony4enune OETKOB YEIOBEKA U )KUBOTHBIX.

5.2 KoHcTpynpoBaHuEe MITAMMOB NMPOIYIIEHTOB NMEPBUYHBIX M BTOPUYHBIX
MEeTa0OJIUTOB.

6. KynpTBMpOBaHNE MUKPOOPTaHU3MOB

6.1 Ilepuoguyeckoe  KyJbTHBUPOBaHHME  —  Hayajlo  H3Yy4YEHUs
MUKPOOHOJIOTHYECKOTO0 CUHTE3A.

6.2 HenpepbiBHOE KYIbTUBHPOBAHUE MUKPOOPTAaHU3MOB.

6.3 KonuuecTBeHHbIE XapaKTEPUCTUKA MUKPOOPTaHU3MOB.
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6.4 Ypasisiemoe KyJIbTUBUPOBAHHE MUKPOOPTaHU3MOB.

7. Aspanus Ipu KyJIbTUBUPOBAHUM MHUKPOOPTAaHU3MOB

7.1 BnusHue KOHIIEHTpALlUU PACTBOPEHHOTO B Cpeie KUCIopoaa Ha POCT
MHUKPOOPTaHU3MOB.

7.2 TpaHCIOPT KHUCIOpOAAa M3 BO3AyXa B KYJIbTYPAJIbHYIO CpeAy H K
MUKPOOPTaHU3MaM.

7.3 MaremaTudeckoe ommcaHue abcopOmuuM KUCIOopoaa B TMEPUOIUIYECKU
JICHCTBYIOIIEM amnmnapaTe Npy KyJIbTUBUPOBAHUH MUKPOOPTAaHU3MOB.

7.4 AGcopbims kucimopoda B MEPUOIUYECKH JACHCTBYIOIIEM ammnapare 0e3
MHUKPOOPTaHU3MOB.

7.5 AGcopOuus Kucaopoja B NEPUOAMUYECKU JIEHCTBYIOIIEM ammapare MpH
KyJIbTUBUPOBAHUS MHUKPOOPTAaHU3MOB.

7.6 AOcopbius KuCIOpoJa B HEMPEPHIBHO JCHCTBYIOIIEM ammapare s
KyJIbTUBUPOBAHUS MUKPOOPTaHH3MOB.

8. XpaHeHHEe MUKPOOPTaHU3MOB

8.1 Ilepuoauyeckue nepeceBbl (UIU «CYOKYJIbTUBUPOBAHUEY).

8.2 XpaHeHue MHUKPOOPraHM3MOB TpU HU3ZKUX U  YJIbTPAHU3KHUX
TEeMIEpaTypax.

8.3 JInopunmzarnms.

8.4 XpaHneHue MUKpPOOPTAaHU3MOB B BHICYIIIEHHOM COCTOSIHUH.

8.5 Xpanenue moj MUHEpPAIBHBIM MaCIIOM.

8.6 XpaHeHue OTACIBHBIX TP MUKPOOPTAHU3MOB.

8.7 Onpenenenue )KU3HESCIIOCOOHOCTH KYIBTYP.

9. bakrepuodaru B MUKpOOHOJIOTHIECKOMN MPOMBIIIICHHOCTH

9.1 MHoroo6pa3ue u o01me cBocTBa OakTeprodaros.

9.2 Tlomaanue (haroB Ha POU3BOJICTBO.

9.3 OcHOBHBIE CTaAUM PA3BUTHA M TPOCTEHINNE METOAbI HCCIICIOBAHHUS
O0akTeprodaros.

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

9.5 HocutenbcTBO (MCEBAOIM3OTCHHS) M WH(MEKIUS KIETOK MEPMAHEHTHO
pasuBatomumucs garamu ([TPD-undexnms).

9.6 Ilpocteie cioco6b! uaeHTHUGUKAIMHN OakTeprodaros.

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

9.7 IlpuHUMIBI ¥ METOMBI KJaccupukauu 6aktepruodaros.

9.8 ®aroseiit mpoduiis 3aBoga (PII3).

9.9 Mexanu3Msbl (aroycToiunBOCTH OAKTEpUil U CLIOCOOBI PEOTBPAIICHUS
(bharoJu3ucoB.
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9.10 baktepuodaru B reHeTUKE U CEIEKIINH MPOMBINIJICHHBIX PO YIICHTOB.

9.11 O6mebunomornIecKas 3HaYUNMOCTb UCCIIeIOBaHUs OakTepuodaros.

10. UMMoOMIIM30BaHHBIE KJIIETKM MUKPOOPTAaHU3MOB U UX IPUMEHEHNE

10.1 MeTo1p1 UMMOOUITH3AITUN KJIIETOK MUKPOOPTaHU3MOB.

10. 2 Oco6eHHOCTH KUBBIX UMMOOUIN30BAaHHBIX KIETOK MUKPOOPTaHU3MOB.

JIJIsi  BBITIOTHEHUST OMOPHOTO KOHCIEKTa HEOOXOAMMO HCIOJIb30BaTh
CJIEIYIOLLYIO JINTEPATYypy:

1) Topnenko, B.A. Hayunsle ocHOBBI OuorexHomoruu. Yactp 1.
HanoTtexHosioruu B OHOJOrHH [DIeKTPOHHBIN pecypc]: yueOHoe mocobue / B.A.
['opnenko, H.M. Kyty3oBa, C.K. IIaTyHuHa. — DJIEKTPOH. TEKCTOBBIE JAaHHBIE. —
M.: [Tpomerei, 2013. — 262 C. — Pexum JIOCTyMa:
http://www.iprbookshop.ru/24003.html. — 9bC «IPRbooks»

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

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

4) BopoObeBa, JI.U. IIpombiuieHHass MUKpOOHOJIOTHS: y4eOHOE Mocobue
st By3oB / JI. . BopoObeBa. — MockBa: M31-B0 MOCKOBCKOTO YHUBEPCHUTETA,
1989. — 294 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:27084&theme=FEFU

5) TlpomblnuieHHAass MUKPOOUOJIOTHS: yd4eOHOe MocoOus s By30B / 3.A.

ApkaaseBa, A.M. beszboponos, M.H. broxuna [u np.]; mox ob6mr. pen. H.C.
Eropoga. — Mockaa: Bricimas IIKOJIa, 1989. — 688 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:106282&theme=FEFU
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IMoaroroBka K KO/JIOKBMYMY [0 BONPOCAM KAaXKAOr0 pasiea
TeOpeTHYeCKOro Kypca.

Paznen 1. HayuHnble 0CHOBBI POMBIIIJIEHHOH MUKPOOHOJIOTHH.

Tema 1. McToprs NpoOMBIIIIIEHHOW MUKPOOHOJIOTHH.

1. XpoHonoruueckue JTanbl pa3BUTHS MUKPOOHOJIOTUU TUTSL
OMOTEXHOJIOTHH.

Tema 2. O0m1ast XxapaKTepUCTHKAa MUKPOOPTaHU3MOB.

1. AykapuoTsl (BUPYCHI U BEPOUIBI).

2. IlpokapuoTsl (6akTepun).

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

4. DepMEeHTHI.

5. buosornuecku akTUBHbIE XUMHYECKHUE BEIIECTBA.

6. KynbTypbl 3yKapHOTHYECKUX KIIETOK.

Tema 3. OcHOBHBIE IPUHILIMIIBI PETYISILIMA MeTab0IU3Ma U CKOPOCTH POCTa
MUKpPOOPTaHU3MOB.

1. OcHOBHBIE MTOHATHS.

2. Perymnsmus Ha ypoBHE OMOCHHTE3a OETKOB.

3. Perynsimust ak THBHOCTH TOTOBBIX OETTKOBBIX TTOCPETHUKOB.

4. Perynsiuusi MHTErpalibHIX MEMOPaHHBIX MTPOLIECCOB Y MUKPOOPIaHU3MOB.

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

Tema 4. Cenekuuss MHKPOOPraHM3MOB — MPOAYLEHTOB MPAKTHUYECKU
Ba)KHBIX BEILIECTB.

1. Bb160op MCXOTHOTO MUKPOOPTaHU3Ma JIJIsl CEJICKITUH.

2. [ToaroToBka UCXOMHOTO MITaMMa K CEJIEKIIMOHHOM padoTe.

3. IlonyuyeHue MyTaHTOB.

4. MeTopl 0TOOpa MYTAHTOB C MOBBIIIEHHBIM YPOBHEM MPOAYKIIMH.

5. Meton nosyyeHusl TeHETUYECKMX PEKOMOMHATOB.

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

1. Ilonyuyenue OEIKOB YETOBEKA U )KUBOTHBIX.

2. KoHCcTpyrpoBaHue MTaMMOB MPOJIYIEHTOB MEPBUYHBIX M BTOPUYHBIX
MEeTa0OJIUTOB.

Tema 6. KynbTuBHpOBaHUE MUKPOOPTAaHU3MOB.

1. [lepuonueckoe KyJIbTUBUPOBAHUE — Hayajo U3YUYEHUS
MUKPOOHOJIOTHYECKOIO0 CUHTE3A.

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

4. YrpasnsgeMoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Tema 7. Aspanust npu KyJIbTUBUPOBAHUU MHUKPOOPTaHU3MOB.

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

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

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

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

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

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

Tema 8. XpaHeHne MUKpOOPraHU3MOB.

1. [lepuonuueckue nepeceBsl (WIKM «CyOKYIbTUBUPOBAHUEY).

2. XpaHeHHE  MHUKPOOPTaHM3MOB  MPU  HU3KUX U  YJIBTPAHU3KHUX
TEeMIepaTypax.

3. JInopunmzanus.

4. XpaHeHHe MUKPOOPTaHU3MOB B BBICYIIIEHHOM COCTOSIHUH.

5. XpaHeHnue 1o MUHEPaTbHBIM MacIOM.

6. XpaHneHue oTIeTbHBIX TPYI MUKPOOPTaHU3MOB.

7. OnpeneneHne >KM3HeCTTOCOOHOCTH KYIbTYP.

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

1. [Tonaanue ¢aroB Ha MPOU3BOJICTBO.

2. OCHOBHBIC CTaIUU Pa3BUTHS U TPOCTEHIINE METOIBl HCCIICOBAHHUS
O0akTeprodaros.

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

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

5. I[Ipocteie criocoOb! uaeHTHUKAIUK OakTeprodaros.

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

7. [TpuHummnbel 1 MeTobI Knaccudukau 6akTeprodaros.

8. ®aroseiil npoduiib 3aBoaa (DPII3).
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9. Mexanu3mbl (paroyCToMuyuBOCTH OAaKTEPHl M CLIOCOOBI MPEIOTBPALIICHHS
(harom3ucoB.

10. bBakrepuodaru B TEHETMKE M  CEJIEKUUH  IPOMBIIIJICHHBIX
IPOAYLIEHTOB.

11. OOGmebuonornyeckas 3HAYMMOCTh UCCIEeAOBaHUs OakTeprodaros.

Tema 10. HMmmoOWIM30BaHHBIE KJIETKA MHUKPOOPraHU3MOB U HX
IPUMEHEHUE.

1. MeTo bl *UMMOOUIN3AIMHI KJIETOK MUKPOOPTaHHU3MOB.

2. Oco0eHHOCTH KUBBIX MMMOOMIN30BAHHBIX KJIETOK MUKPOOPIaHU3MOB.

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

Tema 1. AHTUOMOTHKWU.

1. O6pa3zoBaHre aHTUOMOTUKOB B IPOMBIIUIEHHBIX YCIOBHSX.

2. [Tytu moBbIIeHUS] OMOCHHTE3a AHTUOMOTUKOB MUKPOOPTaHU3MaMHU.

3. IByx(a3Hblil XapakTep pa3BUTHS MPOAYLIEHTOB AHTUOMOTHKOB.

4. JJabopaTOpHBIN perIaMeHT.

5. [IpompIiieHHOE NOTyYeHUE aHTUOMOTHUKOB.

6. [IpOoMBIIITIEHHBIN METO/] OJTYYEHUSI TOJTyCUHTETUUECKUX aHTUOMOTUKOB.

7. IloTepst cnOCOOHOCTH MUKPOOPIaHU3MOB K 0Opa30BAHHIO0 aHTUOMOTHKOB
B ITPOMBIIUICHHBIX YCIOBUSX.

8. [IpumeHenne aHTHOMOTHKOB.

9. AuTnOMOTHKM —  crneuuduuecKkne HMHTHOMTOPHI  psAAa  PEaKIHid
MeTabonu3ma.

Tema 2. Butamunsl.

1. Butamua B, (nmpoayreHTsl BuTamuHa Bi,; OmocuHTe3 BUTaMuHA By,
¢Gyukmu BuTamMmuHa Bi,; odgydeHue u npuMeHeHne BUTaMuHa Byy).

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

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

Tema 3. KapoTuHouibl.

1. BuocunTe3 KapOTUHOUIOB.

2. Jlokanu3zauus v GyHKIMH KAPOTUHOUIOB.

3. YcnoBust 00pa3oBaHusi KAPOTUHOUOB MUKPOOPTaHU3MAMH.

4. ITpoayueHTsl ¥ IPOMBIIIIEHHOE MOJYyYEHNE KAPOTUHOMIOB.

5. Mcnonp30BaHne KapOTUHOUAOB B HAPOJAHOM XO35MCTBE.

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

Tema 6. AMUHOKHUCIOTBL.

1. buocuHTe3 rIIyTaMUHOBON KUCIIOTHI.

2. buocunres nu3uHa.

3. Perynsimust 6uocuHTEe3a aMHUHOKHCIIOT.

4. TlomydyeHre aMHUHOKHUCIIOT C TOMOIIBI0 WMMOOWIM30BAHHBIX KJIETOK H
(bepMeHTOB.

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

Tema 7. Hykneotuasl

1. Cunre3 ATO.

2. CuHTEe3 HUKOTHHAMHITUHYKIICOTH IA.

3. CuHTEe3 MHO3MHOBOW KHCIIOTHI.

4. Cunres ryano3unnonaudocdaros.

Tema 8. ®epmeHTHI.

1. Ocobennoctu pepMEHTOB MUKPOOPTaHU3MOB.

2. ®epMeHThl MUKPOOPTaHU3MOB, IPUMEHSIEMbIE B IPOU3BOICTBE.

3. llITamMMBbI-IPOAYIIEHTHI ¥ KYJIbTUBHUPOBAHHUE.

4. Boijenenue u cradunuzanus GepMeHTOB.

5. [IpumeHnenne pepMEHTOB MUKPOOPTaHU3MOB.

Tema 9. Jlunupasi.

1. CocTaB u coaepkaHue JUMUI0B Y MUKPOOPTaHU3MOB.

2. [IpomytieHThI JIUTHTOB.

3. buocunTe3 mumuIoB.

4. Bausinue ycinoBUd KyJIbTUBUPOBAHUS HA COCTAB JIUITUIOB.

5. Bo3M0XHOCTH MTPOMBITIUIEHHOTO MOTYYEHUS JTUMHIOB.

6. [IpakTHueckoe MpUMEHEHUE JTUITHIOB.

Tema 10. I[Tonucaxapuael.

1. [Monucaxapupl HUTOIIA3Mbl U MEMOPAHHBIX CTPYKTYP.

2. [Tonucaxapupl KIETOYHBIX CTEHOK.

3. BHekiieTouHbIe TTOJIMCaXapHIbI.

4. buocuHTe3 Mojimcaxapuaos.

5. YcnoBuss ~ KynbTUBHPOBAHUS ~ MHUKPOOPTAaHM3MOB U OWOCHHTE3
MOJINCAXAPHUIOB.

6. [IpombIlTIEHHOE MOTYyYeHUE MUKPOOHBIX MOJUCAXAPUIOB.

Paznen 3. MHcnoab3oBaHue OpoxkeHHWilT W JAPYIrMX MPOLECCOB
MeTa00Iu3Ma.

Tema 1. CniproBoe OpoxkeHne

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

3. Hcnonp3oBaHue IPOKKEN B TPOMBIIUICHHOCTH.

4, JIpoxxu — BO30yAUTENN MH(PEKIIMHA Ha MPOU3BOCTBE.

Tema 2. MosiogHOKHCTIOE OpOKEHHUE.

1. Obmas xapakTepucTUKa MOJIOYHOKHUCIBIX OaKTepuil.

2. PactipocTpaHeHre 1 B3aMMOOTHOIIEHUS C IPYTUMH MUKPOOPTaHU3MaMH.

3. Mcnonp30BaHre MOJOYHOKUCIBIX OaKTEPHUH.

4. MonoYHOKHCITBIE OaKTepun — BO30yIUTETH NH(EKITHH.

Tema 3. [IponmroHoBOKHCTI0E OpOKEHHE.

1. O6m1as xapakTepucTUKa MPOMHMOHOBOKUCIBIX OaKTEpUHl.

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

3. Apyrue obnacTu MpUMEHEHHSI IPOMMMOHOBOKHUCIBIX OaKTEpHid.

Tema 4. AueToH0-OyTHII0BOE OpOKEHUE.

1. OcoGeHHOCTH alleTOHO-0YTHUIIOBOTO OPOKEHUS.

2. ITpon3BOACTBEHHBIE CPEIBI.

3. [lopaepskanue KyabTyphl OAKTEpUid U TOATOTOBKA HHOKYJIATA.

4. bpoxxeHue.

5. MupuuupoBaHue B yCI0BUSAX alleTOHO-OYTHUIIOBOTO OPOKEHHUS.

6. [Teperonka areToHO-OYTHUIOBOM OPaKKH.

Tema 5. IlomyueHwe ykcyca ©W Jpyrue acmeKThl  HMCIIOJIb30BAHUS
YKCYCHOKHUCIIBIX OaKTEepHil.

1. O6mras xapakTepuCTUKA YKCYCHOKUCIBIX OaKTEepHil.

2. OKkucnuTeNnbHbIe TpaHcPopMallii OPraHUIECKUX COCTUHEHUN.

3. Mukpobuonoruueckue Tpanchopmaruu npu cuarese Butamuna C.

4. TlonydeHue TMOKCHUAIIETOHA.

5. [lonyyeHnue cnupTOBOIO YKCyca.

6. CuHTe3 mosMcaxapu/ioB.

Tema 6. [losryueHrne opraHM4eCKUX KUCIOT

1. [Tonydyenne opraHUYECKUX KUCIOT U3 YTIIEBOIOB.

2. [Tonyyenue opraHU4eCKUX KUCIOT U3 H-amkaHoB.

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

~N o OB W N

. [IpumeHeHne MOBPEKACHHBIX U AE3UHTETPUPOBAHHBIX KIIETOK.
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8. UnrubupoBanue onpeaenéHHbIX yYaCTKOB META00INYECKUX My TeH.
9. IlpuMeHeHre MYTaHTOB C OJOKMPOBAHHBIM CHHTE30M ONpEIeTICHHBIX

(hepMEeHTOB.

10. KonctpyupoBanue mTaMMOB C TOBBIIIEHHOM CHOCOOHOCTBIO K

TpaHChHOPMAIIHH.

11. ®epmeHTHbIE TpenapaThl © UMMOOUIN30BaHHBIEC ()EPMEHTHI.

12. Ummobumm3anus KIeToK.

13. TlomuTpanchopmanmm.

14. Mukpoopranu3mMsbl, TpaHCHOPMHUPYIOLTUE OPraHUYECKUE COCTUHEHMUS.
15. Ilpumeps! TpanchopMaluy OpraHUYECKUX COCTUHEHUN.

Pasnen 4. IlpousBoacTBa, OCHOBAaHHbIE HA MOJYYeHMH MHKPOOHOI

onoMacchl

Tema 1. [Tonyuenue Genka

1. McTopust HCTIONB30BaHMSI MEKPOOPTAHU3MOB JIJIS TTOJTYICHHS OelTKa.

2. [lutarenpHas 1EHHOCTH OCITKOB.

3. be3BpenHocTs MUKPOOHON MacCCHhI.

4. TIpornecc U MPUHIIMIIBI KOHTPOJISE BEIPAIIUBAHUS MUKPOOPTaHU3MOB.

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

Tema 2. IlpousBoAcTBO BakiuH, OakTepuodaroB U IMpenaparos,

HOPMAJIM3YIOIIHUX MUKPO(DIOpY YeToBeKa

1. BakiuHel.

2. JleueOHO-TIpO(DUITAKTHYECKHE TTperrapaThl OakTepruodaros.

3. bakrepuanbHbie Ipenaparsl, HOPMaJIU3YIONHUE MUKPODIIOpPY.

Tema 3. [TonyueHune a30TPUKCUPYIONIKX OAKTEPHAIBHBIX MPENapaToB

1. CgoiicTBa KITyO€HBKOBBIX OaKTEpHil.

2. Ponb kmyOeHbKOBBIX OaKkTepHil B @30THOM OajlaHCE TIOYBHI.

3. [Ipenapats! kiTyOEHBKOBBIX OaKTEPHIA.

4. IlpumeHeHue npenapaToB KIyOEHbBKOBBIX OAKTEPHIA.

5. pyrue azotdukcaTopsl.

Tema 4. IloBpexaeHrne MUKPOOPraHM3MaMH MaTEPUATIOB W CIOCOOBI HMX

3aI1IUTHI.

1. Tlpu3Haku MOBPEXKICHUS MaTEPUAJIOB MUKPOOPraHU3MaMHU.
2. Mukpoopranu3Mbl,  MOBPEXKIAIOMKE  METAIbl W METOABl  HX

OOHapy>KeHHUS.

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

MUKpPOOpPraHU3MaMH.

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

s noocomosku K KOJNIOKEUYMY He0OX0OUMO UCNONb308aAMb Cledyouue
UCTMOYHUKU:

1. Anemmna, E.C. KynbTHBUpPOBaHHME MHUKpPOOPraHM3MOB KaK OCHOBA
OMOTEXHOJIOTHYECKOTO TIpoIiecca [ DIeKTPOHHBIH pecypc]: yueoHnoe mocobue / E.C.
Anemuna, E.A. JIpo3noBa, H.A. PomaneHKkO — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
Openbypr: OpenOyprckuii rocyaapcTBeHHbI yHuUBepcuteT, ObC ACB, 2017. —
192 c¢. — Pexum pocryma: http://www.iprbookshop.ru/71282.html. — 3BC
«IPRbooks»

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

3. Kpurep, O.B. Opranmzanus OHOTEXHOJOTHYECKHX  IPOU3BOJICTB
[OnexTpoHHBIl pecypc]: yueOHoe mocodue / O.B. Kpurep, C.A. Upanoa. —
OnektpoH. naH. — Kemepoo: KemI'VY, 2018. — 99 c. — Pexum npocryna:
https://e.lanbook.com/book/107701.

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

MUKpPOOHOJIOTUYECKUX MPOU3BOJCTB: YueOHoe mocodue / A.B. Jlykanun — M.:
HUIL] NH®OPA-M, 2016. — 304 C..
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-527386&theme=FEFU

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

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

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

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

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

1 O0mue moHATHA

ArpoouoTrexnoJiorusi (agrobiotechnology) sro:

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

0) MOJIEKYJIsIpHAsE CEeJNEKIUs U OMOTEXHOJOIMs Pa3MHOXKEHUS PACTEHUU U
KUBOTHBIX, OMOTEXHOJOIHs IO0YB, MPOU3BOJACTBO OHOYIO0OpEHMH, KOPMOBOIO
Oenka, OWOJIOTMYECKUX CPEICTB 3alllUThl pPAcTeHUM, MepepaboTKa OTXOJ0B
CENIbCKOXO03SHCTBEHHOT'O TTPOM3BO/ICTBA U JIECHOW MPOMBIIIIICHHOCTH;

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

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

AxBapecypcHas ouorexnosorus (aguatic resource biotechnology) sro:

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

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

B) pazienl OMOTEXHOJOTUHM, B OCHOBE KOTOPOTO JIKUT TMEPEHOC €IUHMUII
HACJICJICTBEHHOCTH (T€HOB) W3 OJHOTO OpraHW3Ma B JPYroM, OCYIIECTBIISCMBIN
METOJaMH TCHHOW WHXCHEPHH, C IIEJbI0 CO3JaHUS HOBOTO TIPOJYKTa HWITH
MOJIYYCHHS YK€ U3BECTHOTO MPOAYKTA B MPOMBIIIICHHBIX MacIITadax;

r) pazgen  OMOTEXHOJOTWMH,  3aHMMAIOLIUICS  BOMPOCAMH  TEOPHH,
METO/IOJIOTUN W TIPAKTUKHA MPUMEHEHUS €€ JOCTIKCHHA B PACTEHHUEBOJCTBE U
YKUBOTHOBOJICTBE.
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Be3BupycHbiii nocagounslii MaTepuad (virus tested stem cuttings) sro:

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

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

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

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

Buoreorexuosaorus (biogeotechnology) sto:

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

0)pa3zgen  OMOTEXHOJOTMHM,  3aHUMAIOUIMIICS  BONPOCAMHU  TEOPUH,
METOJI0JIOTUM M TMPAKTUKU MPUMEHEHHs €€ JOCTH)KEHHUH B PACTEHUEBOJCTBE U
KUBOTHOBO/ICTBE;

B) HCIIOJIb30BAHUE TEOXMMHUYECKOW JEATEIHbHOCTH MHUKPOOPTAaHHU3MOB B
TOPHOJ00OBIBAIOMICH MTPOMBIIITICHHOCTH;

r) pa3aen OWOTEXHOJOTHH, 3aHUMAIOLIMKCS PEIIEHHEM HKOJIOTHYECKUX
po0seM OMOTEXHOJOTUYECKMMHU METOJAMHU.

Buosornyecku akruBHbie BemecTBa; BAB (biologically active substance;
BAS):

a) OpraHu3M (Yaile BCero MUKpOOPraHu3M WM PACTEHUE), UCIIOIb3yEMbIN IS
TOJTy4eHUs OMOJIOTMYECKH aKTUBHOTO BEIIECTBA HITH OMOMACCHI,

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

B) KyJlIbTypa MHKpPOOPraHHW3Ma, KOTopass TpeACTaBiIseT co0oil  oauH
Ouosornyeckuii Buj| 0e3 copep KaHus APYruxX Wik THOPUIHBIX (HopM;

r) rpynna  BEIIECTB, HMMEIONIMX  BBIPAXKEHHYIO  (DU3HMOJIOTHYECKYIO
AKTUBHOCTb.

Buosiornvyeckn akruBHbIe n100aBku K nmmie; BAJL (dietary supplement,
biologically active additive; BAD) sto:

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

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

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

Buomacca (biomass) sto:

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

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

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

I') COBMECTHOE KYJIBTUBHUPOBAHMUE KJIETOK In Vitro, HCHOJIb3yeMOe Uil X
TpaHC(POPMALIUH WIN CEJIEKIINU.

Buonpenaparsr (biopreparations) sto:

a) KyJIbTHBUPOBAHHE OMOJIOIMYCCKUX areHTOB B TOJIIE MUTATEILHON CPEIbI;

0) IPOAYKT TMOJHOCTHIO WM YaCTHYHO IIOJy4EHHBIH B  IpOIEcce
nepepadoTK OMOMACCHI;

B) CpeJCTBa OMOJOTHYECKOTO MPOUCXOKICHHS (MUKPOOPTaHU3MBI, OCJIKH U
1p.), IPUMEHSIEMbIE ISl [IEICHANIPABICHHOTO BO3/ICHCTBUS Ha YKUBBIC OPraHU3MbI
Y OpraHMYECKUE COCTUHCHHMS;

') COBMECTHOE KYJbTHBHPOBAHHME KJIETOK IN VItrO, mMcmojb3yeMoe i HX
TpaHchOpMaIMK U CEICKITUH.

Buocencopni (biosensor) sto:

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

0) xuakas cpena, mojydyaemasi IpHU KyJbTUBUPOBAHUU PA3IUYHBIX MPO- U
IYKApPUOTUYECKUX KIETOK IN VItr0 u cojepikaiias OCTATOYHBbIC MUTATCIbHBIC
BEILECTBA U MPOIYKThI METa00IM3Ma ITUX KIIETOK;

B) AaHAJIMTUYECKUE YCTPONCTBA, UCIOJB3YIOIINE OMOJIOTMYECKIE MAaTepUabl
JUISL pacrio3HaBAaHMs OMPENENIEHHbIX MOJIEKYJ M BblAarolue uHdopmaiuo o0 ux
IIPUCYTCTBUM U KOJIMYECTBE B BUJE MIEKTPUUECKOTO CUTHAIIA,

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

Buorexnosiornueckas npoaykuus (biotechnology product) sto:

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

0) OOBEKTBI OMOTEXHOJIOTMUECKUX HCCIICIOBAaHUM, BKIIIOYAIONINE KIIETKU
MHUKPOOPTaHU3MOB, JKHBOTHBIX, PACTCHHI; BHPYCHI; KOMIIOHEHTBI  KIICTOK,
BHEKJICTOUHBIC  TPOAYKTHI, HWMMOOWIN30BaHHBIE KIETKH MHKPOOPTaHU3MOB,
YKUBOTHBIX, PACTCHHI, NX KOMITOHCHTBI M BHEKJICTOYHBIC ITPOTYKTHI;

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

T') TMOMYJISAIMS KJICTOK ONPEACIICHHOTO BUIa MUKPOOPTaHU3MOB, PACTCHHIA HITH
’KHBOTHBIX, BBIpAIlIEHHAs IN VItro B mUTaTenbHON cpere.

Bbuosnepreruxa (bioenergetics) sro:

a) cepa neATETBHOCTH MO OOECHEUYEHUIO0 PHEPreTUYECKUX MNOTpeOHOCTEn
4eJIOBEKa, OCHOBAaHHAs Ha [PUHLHWIAX WIM pecypcax KUBOU NPHUPOJBI,
HaIlpaBJICHHAs HA COXPAHEHUE €CTECTBEHHOI'0 YHEPIeTUYECKOI0 U MaTEPUAIILHOTO
OaslaHca OKPY>KaroIIel MPUPOTHOMN CPEIbI.

0) pazzen OMOTEXHOJOIMM, 3aHUMAIOIIUNCA COXPAHEHHEM U YCKOPEHHBIM
BOCITPOU3BOJICTBOM JIECHBIX OMOPECYPCOB;

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

') COBOKYITHBI Ha0Op SKOHOMHUYECKHMX OMEparfii B OOIIECTBE, KOTOPHIA
UCIIOJIb3YET CKPBITHIA MOTEHIIMAJ, 3aJI0KEHHBI B OMOJOTMYECKHX MPOAYKTaX U
nporeccax, sl U3BJICUEHHsI HOBOTO POCTA U COLIMATIbHBIX MOCOOUH AJIsi TpaXaaH u
HaIM.

Berepunapnbie nmpenaparsl (Veterinary preparations) sro:

a) OOBEKTHI OMOTEXHOJIOTMUSCKUX HCCIICIOBAHUM, BKJIIOYAIONTUE KIICTKH
MUKpPOOPIaHU3MOB, JKMBOTHBIX, PpAaCTEHUM; BHPYCHl; KOMIIOHEHTBHI  KIIETOK,
BHCKJICTOYHBIC IMPOAYKTHI; I/IMMO6I/IJ'II/IBOB21HHBIe KIICTKAU MHKPOOPIraHnU3MOB,
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KUBOTHBIX, PACTCHUH, X KOMIIOHEHTHI U BHEKJICTOUHBIE MTPOITYKTHL;

0) OpraHu3M  WJIM  HECKOJIBKO  OpraHH3MOB, JII000€  HEKJIETOYHOE,
OIHOKJIETOYHOE MJIM MHOTOKJIETOUYHOE 00pa3oBaHUe, CIIOCOOHBIE K BOCIIPOM3BOJICTBY
WM Tepefadye HaACICJICTBEHHOTO TEHETHMYEeCKOro MarepHana, OTJIMYHBIE OT
HPUPOTHBIX OPTraHU3MOB, MTOJTYYEHHBIE C PUMEHEHHEM METOJIOB T€HHOW MHKCHEPUH
U COZEpIKaIliie TeHHO-MHXCHEPHBI MaTepuaj, B TOM YUCIE TEHbI, HX (ParMeHTHI
WITM KOMOMHAINH TSHOB,

B) JI03MPOBAHHOE JIEKAPCTBEHHOE CPEJICTBO JIJISl )KUBOTHBIX B OTPEACICHHOM
JIeKapCTBEHHOH (popMe, TOTOBOE K IPUMEHEHHIO;

T) aCeNTUYECKOE KYJIbTHBUPOBAHHE IIONHOCTHIO JKMBOTO 3ayaTKa OpraHa,
IIeJIOr0 OpraHa WK €ro 4acTel BHE OpraHu3Ma Ha MOAXOMAIICH MUTATeIbHOU cpere
In Vitro ¢ moaaep>kaHueM yCIOBHA HOPMAITBHOTO (DYHKITHOHUPOBAHUSL.

I'enernueckasi macnopruszanus (genotyping) sto:

a) COBOKYITHOCTh METOJIOB M TEXHOJIOTUH CO3[aHusi OMOJIOTMYECKUX
00BEKTOB (OMOMOJIEKYII, KJIIETOK, TKaHEH, OPraHU3MOB) C OINPEICIEHHBIMU HOBBIMU
CBOMCTBAaMHU IIyTEM LIEJICHANPABIECHHOTO BO3JCHCTBHS HA COOTBETCTBYIOIIUE
bopMBbl ITHX OHMOJOTUYECKUX OOBEKTOB TEHETHMUECKMMH U OMOXMMUYECKUMHU
METOJIaMU;

0) nepeHoc uyxxkepoaubix reHoB (JIHK) B peniunueHTHBIN T€HOM pacTeHUil ¢
nomonibio agrobacterium tumefaciens uimu a. rhizogenes u ux ti- WM ri-rrasmus
COOTBETCTBEHHO;

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

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

lenernyeckn wmoauduuupoBanubiii opranusm; I'MO (genetically
modified organism; GMO) sto:

1) 00BEKTHl OMOTEXHOJOTUUECKUX HCCIECOBAaHUN, BKIFOUAIOIINE KIICTKU
MHKpPOOPTaHM3MOB, JKUBOTHBIX, pACT€HHH; BHPYCHI; KOMIIOHEHTHI  KIIETOK,
BHEKJICTOYHBIC  IMPOAYKTHI, HWMMOOWIN30BAHHBIE KIETKH  MHKPOOPTaHU3MOB,
KMBOTHBIX, PACTCHUH, X KOMIIOHCHTHI U BHEKJICTOUHBIE ITPOTYKTHI;

¢) JUTMTENILHO BhIpallMBacMasl TepecaiouHasl KyJIbTypa TKaHEH, BO3HHKIIHX
nyTeM Tposudepaui KICTOK W30JMPOBAHHBIX CETMEHTOB pPa3HBIX OPraHOB HIIH
CaMMX OPraHOB PaCTEHU;

K)OpraHW3M  WJIM  HECKOJIBKO  OPTraHW3MOB, JII000O€  HEKIETOYHOE,
OJHOKJICTOYHOE  WJIM  MHOTOKJIETOYHOE  OOpa3oBaHHME,  CIIOCOOHBIE K
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BOCIIPOM3BOJCTBY WM Tiepefade HACIECACTBEHHOTO TEHETHYECKOTo Marepuala,
OTJIMYHBIE OT MPUPOIHBIX OPTaHU3MOB, TMOJYYCHHBIC C MPUMCHCHHEM METOJIOB
TCHHOW MHXCHEPHH M COJCPIKAIMe TeHHO-UH)KCHEPHBI MaTepual, B TOM YHCIIC
T'eHBI, UX ()ParMEHTHI UM KOMOMHAIIUN TCHOB;

3) acenTHYEeCKOe KYyJbTHBUPOBAHUE IOJHOCTHIO JKMBOTO 3adyaTka OpraHa,
IIETIOr0 OpraHa WM €ro YacTed BHE OpraHn3Ma Ha TOAXOAIICH MUTATeIBHON Cpee
IN Vitro ¢ moaepkaHueM yCiIoBUi HOPMAITLHOTO (PYHKITHOHHPOBAHUSL.

I'uapoounonTsl (hydrobiont) sto:

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

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

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

') COBOKYITHOCTb MHUKPOOPTaHU3MOB, (YHKIIMOHAJILHO CBS3aHHBIX JApPYr C

JPYTOM.

JMuarnocTukymbl (diagnosticum) sto:

a) OCHOBHOW TEPMHH, OIKCHIBAIOIINK HCIIOJIb30BAaHUE OHOJOTHUECKHUX
CUCTEM TSl TpaHC(OpMaIUK OJHOTO COCTUHEHHUS B JPYroe. MPUMEPOM SIBIISCTCS
nepepadoTKa OPraHUYECKUX OTXOJ0B MJIM CTOYHBIX BOJ MHKPOOPTAaHH3MaMU JIJIS
MOJIYYCHUS] METaHa;

0) MeTOJT ompe/eeHUs] KaueCcTBa OKpYKAloUIeH Cpelbl C HCIOIb30BaHUEM
JKUBBIX OPTaHU3MOB, OIICHKA CTEMEHW TOKCUYHOCTH BO3JEHCTBUSA (PU3NUYECKHUX,
XUMHUYECKUX U OMOJIOTUUECKHX (HAaKTOPOB CpEIbl, MOTEHIIMAIBHO OMACHBIX IS
YKUBBIX OPTaHU3MOB JTAHHOU SKOCHCTEMBI;

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

r) METOJl TIOJIYYCHHS HECKOJIBKUX WACHTHYHBIX OPTaHU3MOB IyTEM
6ecrosoro (B TOM YHCJI€ BET€TATUBHOTO) PA3MHOKEHUSI.

Komo6ukopma (feed compound) sro:

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

0) IpUpPOIHBIE BEIIECTBA MJIM UX CMECH, BBOJUMBIE B COCTaB KOMOMKOPMOB,
0eNKOBO(aMHU/I0)-BUTAMUHHO-MUHEPATBHBIX ~ KOHIEHTPATOB B HEOOJBIINX
KOJIMYECTBAX C LEJIbI0 YIyUHIeHUS HMX MOTPEOUTENbCKUX CBOMCTB W/MIU
COXpaHEHUS KayeCcTBa;
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B) KOMOMKOPMOBAasl TMPOAYKIHS, TMPEACTABISIIONIAs CO00M OJHOPOIHYIO
CMECh pa3JIMYHBIX KOPMOBBIX CPEACTB, NpeIHAa3HAYCHHAs JUIsl CKapMJIMBAHMS
’KUBOTHBIM KOHKPETHOT'O BHJIa, BO3pACTa U IPOU3BOJICTBEHHOTO HA3HAYCHUS;

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

Komouxopmosbie nod6aBku (feed supplements) sto:

a) MIPOAYKT TOJHOCTbIO WJIM YAaCTUYHO TMOJYYEHHBIH B  IpoOLEcce
nepepaboTK OMOMACCHI;

0) MpUPOIHbIE BELIECTBA WJIM UX CMECH, BBOJIMMBIE B COCTaB KOMOMKOPMOB,
0eJIKOBO(aMHU/I0 )-BUTAMUHHO-MUHEPATIbHBIX ~ KOHIIEHTPATOB B HEOOJBIINUX
KOJIMYECTBAX C MEJbI0 YIyUYIICHUS MX TMOTPEOUTENbCKUX CBOMCTB W/WIN
COXpaHEHHs KayeCTBa,;

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

I') IPOJyKIUsl, BbIpabaThiBacéMasi B COOTBETCTBUU C 3aJaHHBIM PELENTOM U
npeaHa3HaYeHHAas sl CKapMJIMBAHHS )KMBOTHBIM B YHCTOM BHJIE WM B CMECH C
JIPYTUMHA KOPMOBBIMHU CPEICTBAMH.

Komoukopmonast npoxykius (feed products) sro:

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

0) MpUpOIHBIE BEIIECTBA WJIM UX CMECH, BBOJIUMbBIE B COCTaB KOMOMKOPMOB,
0enKOBO(aMHU/I0 ))-BUTAMUHHO-MUHEPATILHBIX ~ KOHIICHTPATOB B HEOOJBIINX
KOJMYECTBAX C IICNIBI0 YIYYIICHUS HMX TOTPEOUTEIbCKUX CBOWCTB W/WIU
COXpaHCHUS KauecTBa;

B) KOMOMKOpMOBasi TPOJIYKIMS, TMPEACTaBisAtonias co0oi OJHOPOIHYIO
CMECh PA3JINYHBIX KOPMOBBIX CPEICTB, NpPEIHAa3HAYCHHAS JUIsl CKapMJIIMBAHMUS
YKUBOTHBIM KOHKPETHOTO BHUa, BO3PACTa U MPOU3BOACTBEHHOTO HA3HAYCHUS;

T') IPOAYKITUS, BeIpabaThiBaeMasi B COOTBETCTBHH C 3aJaHHBIM PEIIETITOM H
MpeIHa3HAYCHHAs JUIsl CKapMJTMBAHUS >KUBOTHBIM B YHMCTOM BHUJIC WJIU B CMECH C
JIPYTUMHU KOPMOBBIMH CPEJICTBAMHU.

Kpuobaunk (cryobank) sro:

1) KOMIUIGKC ~ 000pyJIOBaHUS i OOCCICUCHHUS]  KPUOKOHCEPBAIIHH,
JUTUTEIIBHOTO XPAHEHUS W peain3aliuu OMOJIOTHYECKUX OOBEKTOB, a TaKXKe IS
KpHOOHMOJIOTUIECKUX UCCIIEI0OBATEIHLCKUX PAOOT;

€) HU3KOTEMIIepaTypHOE XPAaHEHUE KUBBIX OHOJIOTHYECKUX OOBEKTOB C
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BO3MOXXHOCTBIO ~ BOCCTAHOBJICHHS WX  OWOJOTHYECKHUX  (QYHKIHMA  TOCTe
pa3sMOpakKuBaHUS,

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

3) XpaHWIHIA,  OOECIeUnBAIONINEe  KPUOKOHCEPBAIMIO,  JJIUTEIHLHOE
XpaHCHHE W peaTn3allii0 BUPYCOB, MUKPOOPTAaHU3MOB, DPACTCHHM, >KUBOTHBIX,
NTUIl, TUAPOOMOHTOB, a TaKXKe HEOOXOAMMBIX I KPUOOMOJOTUYECKUX
HCCIIEIOBATEIHLCKUX PaboT.

KpuoxoncepBamus (Cryopreservation) sto:

a) KOMIUIEKC ~ oOopyJoBaHusi Juisi  oOecrieueHuss  KPUOKOHCEPBAIIUH,
JUTUTEILHOTO XPAHEHUSI M pealu3ali OMOJOTUYECKUX OOBEKTOB, a TaKXKe JJIs
KpUOOHOIOTUYECKUX UCCIIEI0BATENBCKUX PA0OT;

0) HU3KOTEMIIEpAaTypHOE XPAHEHUE KUBBIX OHOJIOIMYECKUX OOBEKTOB C
BO3MOXXHOCTBIO ~ BOCCTAHOBJICHHSI HMX  OuoyiorM4yeckux  (QYHKIUH  1oclie
pa3MOpaKUBaHUS;

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

I) XpaHWININA,  OOECMEeUnBAIOIIUEe  KPUOKOHCEpPBAIUIO,  JUJIUTEIBHOE
XpaHEHHWE U peau3alii0 BUPYCOB, MUKPOOPTAaHU3MOB, PACTCHUH, >XKUBOTHBIX,
NTULl, TUAPOOUOHTOB, a TaKXKe HEOOXOMUMBIX IS KPUOOHOJOTHUYECKUX
HCCIIEIOBATEILCKUX paloT.

JlexapcTBeHHOE cpeacTBO s xkuBoTHBIX (Medicine for animals) sto:

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

0) BEIIECTBO MJIM CMECh BEIISCTB MPUPOIHOTO, PACTUTEIBHOTO, KUBOTHOTO
WIM CHUHTETHYECKOrO MPOUCXOXKACHMs, obOnanaromiee(-as) ¢(apMaKkoIOrH4ecKum
JICICTBUEM;

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

) BEIIECTBO WM CMECh BEMIECTB CHHTETUYECKOTO WM TPUPOIHOTO
IIPOUCXOXKICHUS B BUJC JICKAPCTBEHHOW (POPMBI (TAOJIETKH, KarlCyibl, PacTBOPHI,
Masd W T.I.), TPUMCHSIEMbIC I NPO(PHIAKTUKH, TUATHOCTHKHA W JICUCHUS
3a00s1eBaHUM.

Jlecnas 6uoTexnosiorus (wood biotechnology) sto:

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

B) pa3nen  OMOTEXHOJIOTWMH,  3aHMMAIOUIMICS  BONPOCAMU  TEOpUH,
METOAOJOTMH M TMPAKTHKH MPUMEHEHHUs €€ JOCTWKEHHH B pPAacCTCHHUEBOJCTBE U
KUBOTHOBO/ICTBE;

') MOJICKYJISIpHAsl CENEKIUsl U OMOTEXHOJOTUSI PAa3sMHOXKEHHUS pPAaCTCHHH U
JKUBOTHBIX, OMOTEXHOJIOTHSI TIOYB, IPOHM3BOACTBO OHOYIOOpECHHIA, KOPMOBOTO
Oenka, OWOJIOTMYECKUX CpPEICTB 3allUThl pPACTeHUH, MepepaboTka OTXO0JI0B
CEeNbCKOXO03SHCTBEHHOTO MTPOU3BOICTBA U JIECHON MPOMBIIUICHHOCTH.

Mouaekynsipuasi onorexnonorusi (molecular biotechnology) sto:

a) MPUMCHCHHE COBPEMEHHOW OWOTEXHOJOTHUU JIJII  IPOMBIIUICHHOTO
IIPOM3BOJICTBA XUMUICCKUX BEIIESCTB U OMO3HEPIHH, UCIIOIbL3YS KUBBIC KICTKUA U
uX (EpPMEHTHI, PUBOSIIIEE K OC3yCIOBHO YHCTBIM MPOIECCaM ¢ MUHUMAIbHBIM
00pa30BaHKEM OTXOJIOB U MCIIOIb30BAaHUEM SHEPIHUH;

0) HampaBJIeHHEe OMOTEXHOJIOTHH, 3aHUMAIOIIeeCs] pa3paboTKOHN 1 Co3aHIEeM
CIIO)KHBIX OWOMOJICKYJl C HWCIOJB30BAaHUEM METOJOB TEHHOW WHXKEHEPHUH IS
MOCIICAYIOMIETO HCIOIB30BaHUSI B TEPANMEBTHYCCKUX WM TPODUIAKTHICCKIX
HEJSIX;

B) pa3fiel OMOTEXHOJOTHU, B OCHOBE KOTOPOTO JICKUT MEPEHOC EIAUHUIL
HACJICJICTBEHHOCTH (FCHOB) M3 OJHOrO OpraHW3Ma B JPYTro, OCYIIECTBIISICMBIN
METOJIaMU T'CHHOW HWHXXCHEPUH, C IMEJIbI0 CO3JaHUS HOBOIO NPOAYKTA WIIH
TIOJTyYEHUS y)KE U3BECTHOTO MPOJIYKTa B MPOMBIIUICHHBIX MacIiTadax;

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

Moaexyasipaas quarnoctuka (molecular diagnostic) sto:

a) BBISIBJICHHE MOJICKYJISIPHO-OMOJIOTMYECKUMU  METOJaMU  MaTOT€HHOTO
OpraHu3Ma, CrHenu@uUeckoro BeIIeCTBA WM HM3MEHEHHOW HYKJICOTHIHOU
MOCJIEIOBATEILHOCTH, OTBETCTBEHHOTO 3a TO WJIM MHOE 3a00JICBaHUE.

0) MpUMEHEHUE COBPEMEHHON OWOTEXHOJOTUM [JIi TIPOMBIIUICHHOTO
MPOU3BOJICTBA XMMUYECKUX BEIIECTB U OMOIHEPTUH, UCIIOIB3YS KUBbIE KIETKU U
ux (epMeHTHI, IPUBO/IAIIECEe K OC3YCIOBHO YMCTHIM MpoOIlecCaM ¢ MUHUMAaJIbHBIM
00pa3oBaHUEM OTXO0JIOB M UCIIOJIb30BAHUEM DHEPTHH;

B) HaIlpaBJieHHe OMOTEXHOJIOTUH, 3aHUMAIOIIEECs Pa3padOTKON U CO3JaHUEM
CJIOHBIX OHMOMOJIEKYJ C HCIIOJIb30BAHUEM METOJO0B TEHHOW WHXKEHEPUU IS
MOCJICYIOIIETO HCIIONB30BAHUS B TEPANMEBTUYECCKUX WIH TMPOPUIAKTHUECKAX
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LEsX;
') MOJICKYJISIpHAsI CEJIeKIUs U OHMOTEXHOJIOTHSl Pa3MHOXKEHHUSI PAaCTEHUU U
’KUBOTHBIX, OMOTEXHOJOTHUSI TIOYB, IPOM3BOJICTBO OHOYAOOpPEHUM, KOPMOBOTO
Ocnka, OWOJIOTMYECKUX CPEJACTB 3alllUThl pacTEeHUM, IepepaboTka OTXOI0B
CEJIbCKOXO03SIMCTBEHHOTO TPOU3BOACTBA U JIECHOW MPOMBIIIIICHHOCTH.

Moaexyasipuas ceaexuusi (molecular breeding) sto:

a) MOJIEKYJISIpHAsI CEJICKIUS M OMOTEXHOJOTHS Pa3MHOXKEHHUS PACTCHHUH H
’KUBOTHBIX, OMOTEXHOJOTHUSI TIOYB, IPOM3BOJICTBO OHOYAOOpPEHUM, KOPMOBOTO
Ocnka, OWOJIOTMYECKUX CPEJACTB 3alllUThl pacTeHUM, TmepepaboTka OTXOI0B
CEICKOXO3SIMCTBEHHOTO TIPOU3BOJICTBA U JIECHOW MPOMBIIIICHHOCTH;

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

B) COBOKYITHOCTh METOJIOB M TEXHOJOTHH CO37aHUsS OHOJOTHYECKUX
00BbEKTOB (OMOMOJIEKYJI, KJIIETOK, TKaHEH, OpraHU3MOB) C OMPEIeICHHBIMU HOBBIMHU
CBOMCTBAaMH ITyTeM IICJICHANPABICHHOTO BO3JEHCTBUS HAa COOTBETCTBYIOIIUE
bopMBbI 3THX OHOJIOTUYECKUX OOBEKTOB T'E€HETUUYECKUMU U OUOXMMHUYECKUMU
METOIaMH,

) MoJly4eHue iN VItr0 HemoJjoBBIM IyTeM OPraHW3MOB, TI'CHETHYECKU
HJICHTUYHBIX UCXOTHOMY.

HayuHo-ucciienoBarenbckasi aesareabHocth; HUJI (scientific research)
3TO:

a) aHanu3 Ouosiornueckod uHGOpPMAIMM C TPUMEHEHUEM HHTEHCUBHBIX
BBIUUCIIUTCIILHBIX ~METOJIOB, HAIICJICHHBIH Ha IOHMMAaHUE OMOJIOTHYCCKUX
MIPOIIECCOB;

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

B) IPUMEHEHHE COBPEMEHHOW OMOTEXHOJOTHMH JMJIi IPOMBIIUICHHOTO
NPOM3BOJICTBA XMMUYECKHX BEIICCTB M OMOYHEPTHHM C WCIIOJIb30BAHUEM YKHUBBIX
KJIETOK W UX (EpPMEHTOB, MPUBOIAIIEE K OE3yCIOBHO YHUCTBIM MpOIECcCaM C
MUHHMAJIbHBIM 00pa30BaHUEM OTXOJIOB U HCIIOJIb30BAaHHUEM SHEPTHH;

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

OoopynoBanune anajnurudeckoe (analytical equipment) sto:

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

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

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

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

Oo6opynoBanmne TexHoorm4eckoe (processing equipment) sro:

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

0) cucTtemMbl, MPUOOPHI W MaTepHalbl IS IMPOBEACHUS AaHAIU30B,
WCCIIEOBAHMM 1 CO3IaHMs HOBBIX BEIIECTB U COCIUHCHMIA,

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

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

OOopynoBaHue TeXHOJIOTHYECKoOe crnenuaauzupoBannoe (specialized
processing equipment) sTo:

a) ammapaThl, HCIONB3yeMble B IIPOIECCE HAYYHO-HUCCIIEAOBATEILCKOM
TeSITETbHOCTH;

0) anmapaThl, HMCHOJb3yeMble B  MPOIECCe  MPOM3BOJACTBA  TOJBKO
OMOTEXHOJIOTMYECKOM MPOTYKIINY;

B) MIEPEYCHb MPUOOPOB U APYTrUX TEXHUYECKUX CPEACTB, KOTOPHIC IOMOTAIOT
POBOIUTH aHAIM3BI M UCCIICAOBAHUS B TaOOPaTOPHSIX;

I') anmaparsl, UCIIONIb3YEMBIE B nporiecce IIPOM3BOJICTBA
OMOTEXHOJIOTMYECKONW MPOMYKIMKM, IPH 3TOM BO3MOKHO HX MPHMEHCHHE IS
HOJYYEHHS. HHOU TPOTYKIIHH.

IMumesan 6umorexnoaorus (food biotechnology) sro:

a)pa3men  OHMOTEXHOJIOTHMH,  3aHUMAIOIIMICA  BOMPOCAMH  TEOPHH,
METOOJIOTMHA M TMPAKTHKH MPUMEHEHHUsS €€ JOCTHKCHHH B PACTEHHEBOJCTBE U
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YKUBOTHOBO/JICTBE;

0) IMCUMILIMHA, M3ydalollas BO3MOXHOCTU  HUCIIOJIb30BAaHUS  KUBBIX
OpraHMW3MOB, X CUCTEM WM MPOAYKTOB HMX >KU3ZHEIEIATEIBHOCTH ISl PELICHUS
TEXHOJIOTUYECKUX 33J1ad, a TAK)KE€ BO3MOXKHOCTHU CO3/IaHUS JKUBBIX OPraHU3MOB C
HEOOXOMMBIMU CBOMCTBAMH METOIOM T'€HHON HH)KEHEPHH;

B) pazfien OMOTEXHOJIOTMM, 3aHUMAIOUIMICS pa3pabOTKOi TEOopuH U
MPAKTUKHU CO3/IaHUSI MMHILEBBIX MPOAYKTOB OOIIET0, JIEYEOHO-MPOPUIAKTUYECKOTO
U CIEUAIbHOIO HA3HAYEHUS;

I') IPUMEHEHHE COBPEMEHHOM OMOTEXHOJIOTMM JJiIi  MPOMBIIUIEHHOTO
MPOU3BOJICTBA XUMHUECKUX BEIIECTB U OMOIHEPTUM, UCTIONB3YS KUBBIE KIETKU U
ux (EpMEHTHI, MPUBOAsIIEE K OE3yCIOBHO YHUCTHIM MPOIECCAM C MUHUMAJIbHBIM
0o0pa30BaHUEM OTXOJOB M MCIOJIb30BAHUEM SHEPIHH.

IIpuponooxpannasi 6morexnosorus (environmental biotechnology) sro:

a) paznen  OMOTEXHOJIOTMHM,  3aHMMAIOUIMICA  BONpPOCAMU  TEOPHH,
METO/IOJIOTUM U TPAKTUKU MPUMEHEHHUS €€ JOCTIKEHHM B pPAaCTEHUEBOJCTBE U
YKUBOTHOBO/JICTBE;

0) IpUMEHEHUE COBPEMEHHON OHOTEXHOJOTUU [JISi  IIPOMBIILIEHHOTO
MIPOU3BOJICTBA XUMHUCCKUX BEIIECTB M OMOIHEPTHH, UCIIONIB3YsI JKUBBIC KICTKU U
X (DepMEHTHI, IPUBOAIICE K 0€3YCIOBHO YHCTBIM MPOIECCaM C MUHUMAJIbHBIM
o0pa30BaHUEM OTXOJIOB M MCTIOJIb30BAHUEM DHEPTHUH;

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

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

IIporpammuoe odecneuenue (Software) sro:

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

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

B) COBOKYITHOCTh MPOTPAMM CHCTEMBI 00paboTku uHOpMaAIUU |
IPOrPaMMHBIX JIOKYMEHTOB, HEOOXOIUMBIX JIJISl IKCIUTyaTaIlK dTUX ITPOTPaMM;

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

I[pombinieHHasi OuoTexHosiorusi W 3edeHas xumus  (industrial
biotechnology and «greeny chemistry) sro:
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a) MPUMEHEHUE COBPEMEHHOM OMOTEXHOJOTHUU JJS MPOMBIIUIEHHOTO
IPOU3BOJCTBA XUMUYECKUX BEIIECTB U OMORHEPIHH, UCIIOJIB3YS )KUBBIE KIETKU U
ux (EpMEHTHI, IPUBOAAIIEE K OE3yCIOBHO YHUCTHIM IPOLECCaM ¢ MUHUMAJIbHBIM
0o0pa30BaHUEM OTXOJI0OB U MCIIOJIb30BAaHUEM SHEPIUU;

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

B) HaIIpaBJIEHUE OMOTEXHOJIOTUH, 3aHUMAIOLIEECs pa3pabOTKON U CO3JaHUEM
CIIO)KHBIX OHMOMOJIEKYJl C HCIOJIb30BAaHUEM METOJIOB T'€HHON WHXXEHEpUU IS
MOCJIEYIOUIEr0 HCIOJNb30BAHUA B TEPANEBTUUYECKUX WIH MPOPUIAKTUYECKHUX
Hemnsx;

I') COBOKYITHBIH Ha0Op SKOHOMHUYECKHMX ONepaluii B 00IIEeCTBE, KOTOPHIM
UCITIOJIB3YET CKPBITBI MOTEHIMAJ, 3aJI0KEHHBIA B OMOJOTMYECKHUX IMPOJIYKTaX U
nporueccax, JAJis U3BJICUEHHsI HOBOTO POCTA U COLIMANIbHBIX TOCOOMH JUIsl TpayKaaH U
Halui

depmeHTHI (ENZYMES) 3T0:

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

0) OpraHu3M WM  HECKOJBKO  OPraHu3MOB, JIIOOO€  HEKJIETOYHOE,
OJTHOKJIETOYHOE WJIM MHOTOKJIETOYHOE 00pa3oBaHue, CIOCOOHBIE K BOCIIPOU3BOJICTBY
WIM Tiepefaye HacJeJICTBEHHOIO TE€HETHYECKOr0 Marepuaia, OTJIMYHBIE OT
HPUPOJHBIX OPraHU3MOB, MOTYUYEHHBIE C IPUMEHEHUEM METOJI0B T€HHON MH)KEHEPUH
U coJiepKallliie TeHHO-UHXEHEPHBI MaTepuall, B TOM YHMCIIe T'€Hbl, UX (hparMeHThI
WM KOMOWHAINH T€HOB;

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

I') BHICOKOMOJIEKYJISIPHBIE OpraHWYeCKUE BEILECTBa, COCTOSIIME U3 albga-
AMHUHOKHCJIOT, CO€IMHEHHBIX B LEMOYKY MENTHIHON CBSI3bIO.

2 buosHeprernka

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

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

B) BEIIIECTBO, TOJIYYEHHOE HETMOCPEACTBEHHO WM 4Yepe3 MPOMEKYTOUHBIC
9TaIbl U3 OMOMACCHI;
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I') BOAOPO/, MPOU3BEACHHBIN U3 OMOMAcChl W/HWIM U3 pasziaraeMoil (ppaxiuu
OTXOJIOB, MTPEAHA3HAYCHHBIN JUISl HCTIOJIL30BAHUSI B KAYECTBE OMOTOILINBA.

Buoras (biogas) sto:
a) BOJIOPO/I, MOJYUCHHBIN U3 OMOMACCHI;

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

B) BEIIIECTBO, ITOJIYYEHHOE HETOCPEACTBEHHO WM Yepe3 MPOMEKYTOUHBIC
9TaIlbl U3 OMOMACCHI;

T') BOJOPO/I, MPOU3BEICHHBIA M3 OMOMACChl W/WIM W3 pa3fiaraeMoil (ppakimm
OTXOJIOB, MPEAHA3HAYCHHBIH JIJIs1 UCTIOIB30BAHMS B KaUeCTBE OMOTOIINBA.

Buommnsenn (biodiesel) sto:

a) TOIUTMBO, IOJYYEHHOE HEMTOCPEACTBEHHO WM YEPE3 MPOMEKYTOUHBIE ATAIIbI
13 OMOMACCHI;

0) TOIUNIMBO M3 pPACTUTEIILHOTO WM JKUBOTHOTO ChIPbsl, M3 MPOAYKTOB
YKU3HEIEATEIIbHOCTA OPTaHU3MOB MJTM OPraHUYECKUX MTPOMBIIUIEHHBIX OTXO/0B;

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

I) )KUJIKOE MOTOpHOE OHOTOIUIMBO, NpeACTaBisitollee U3 cedsl  cMmech
MOHOAJIKUJIBHBIX 3(HUPOB )KUPHBIX KUCIOT, OMOIU3ENb MOTY4at0T U3 TPUTIIULEPUIO0B
(pexxe CBOOOMIHBIX JKUPHBIX KHUCJIOT) peakiuen nepesrepupuranyu (3reprudurariim)
OJTHOATOMHBIMH CIUPTaMHU (METaHOJ, ATAHOJI U Jp.), ICTOUHUKOM TPUIJIMLIEPHIOB
MOTYT CITy’KUTh Pa3IMYHbIE PACTUTEIbHBIEC Maca UIH KUBOTHBIE YKHUPBI.

Buoronsmso (biofuels):

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

0) TOTUIMBO W3 PACTHTENFHOTO WA JKUBOTHOTO CBIPbS, W3 TMPOJYKTOB
KHU3HEICSITEITHHOCTH OPTaHU3MOB WJIM OPTAaHUYECKUX MTPOMBIIIICHHBIX OTXO0/IOB;

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

) )KUJIKOE MOTOpHOE OHWOTOIUIMBO, NpEeACTaBisifollee U3 cedst  cMmech
MOHOAJIKMIIBHBIX 3(DMPOB KUPHBIX KUCIOT, OMOHM3ENb MOIYyYatoT U3 TPUTIIHILIEPUIOB
(pexe CBOOOMIHBIX JKUPHBIX KHUCJIOT) peakiuen nepesteprudurayu (3repruduKaim)
OJTHOATOMHBIMH CIIHPTaMH (METAHOJI, STAHONI M Jp.), HCTOYHUKOM TPHUTIUIEPUIOB
MOTYT CITY>KUTh Pa3IMYHbIC PACTUTEILHBIC MACiIa WITH JKUBOTHBIE KUPHI.

BbuoroniuBo nepsoro nmokoJsienus (first generation biofuels) sro:
a) OMOTOILIMBO, MMOJYYECHHOE M3 HEIHUIIEBBIX CEILCKOX03SIHCTBEHHBIX KYJIBTYP
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(parc, pbDKHMK ITOCEBHOM), PAaCTUTENbHBIX JIMTHUH- WIM ILEJUTFOJIO30COAEPKALINX
OTXO0/10B (OIWJIKH, COJIOMA, ITUILIEBBIE OTXO/IbI);

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

B) OMOTOIIMBO, MOJIY4YEHHOE U3 MUILEBBIX CEIbCKOXO3AUCTBEHHBIX KYJIBTYD
C BBICOKHM COJIEpKaHUEM JKHPOB, Kpaxmaia, caxapoB (KyKypy3a, CaXapHbIi
TPOCTHHUK, MIIEHULIA, TOJICOTHEYHHUK);

I) TOIUIMBO, MOJYYEHHOE pa3HbIMH METOJaMU MHPOJIM3a OUOMACCHI, WU
JIpyrue TOIUIMBA, OTJIMYHBIE OT OuOMeTaHojia, OHOdTaHONa, OMOJU3ENs.
[TpousBogsATCs M3 HE NMILEBOIO ChIpbsl (OTPAOOTAHHBIE JKUPbl U PACTUTEIbHBIE
Macja, Onomacca A1epeBbEB U PACTEHUN).

BuotoniuBo BTOpOro nokosgenus (Second generation biofuels) sro:

a) OMOTOIUIMBO, TOyYEeHHOE M3 HEMUIIEBBIX CETbCKOXO3SIMCTBEHHBIX KYJIBTYP
(pamc, pBDKUK TOCEBHOM), PACTUTENBHBIX JIMTHUH- WM LEJUTI0JI030COIEPKaIIX
OTXOIOB (OIMUJIKH, COJIOMA, MTUIIIEBBIE OTXO/IbI);

0) TOIIIMBO W3 PACTUTEIILHOTO WM JKUBOTHOTO CBIPbsl, M3 TPOAYKTOB
YKU3HEIEATEIIbHOCTA OPTaHU3MOB MJTH OPTraHUYECKUX TPOMBIIUIEHHBIX OTXO/I0B;

B) )KMJIKO€ MOTOpPHOE OHOTOIUIMBO, TWPEJCTABISIIOIIEE M3 Cce0sl CMech
MOHOAJIKMIIBHBIX 3(DHUPOB KUPHBIX KUCIOT, OMOM3EIb MOTYyYatoT U3 TPUTIHIIEPHUIOB
(pexxe cBOOOMIHBIX JKUPHBIX KHUCJIOT) peakiuen nepesrepupurkanyu (3repudurariim)
OJTHOATOMHBIMH CIUPTaMH (METAHOJI, STAHONI M Jp.), HICTOYHUKOM TPHUIIUIEPUIOB
MOTYT CITy>KUTh Pa3JIMUHbIC PACTUTEIHHBIC MacyIa WIH KUBOTHBIC YKUPBI;

') TOIUIMBO, TOJYYEHHOE Pa3HbIMH METOJaMH MHUPOJH3a OUOMACCHI, WU
JIpyrue TOIUIMBA, OTJIMYHBIE OT OWOMeTaHojda, OuodTaHOda, OWOIW3EIIs.
[IpousBoasTCs W3 HE MHILNEBOTO CHIPhS (OTPaOOTaHHBIC >KUPHI M PACTUTEILHBIC
Macia, brnomacca AepeBbEB U PACTECHHIA).

Buoromiuso Tperbero nokosaenns (third generation biofuels) sto:

a) OMOTOTLTUBO, MOJIyY€HHOE u3 OromMacchl MUKPOBOJIOPOCIIEH,
HAKaTUIMBAIOIINX B ce0€ JIMIMHUBI, HO TPEOYIONUX pa3pyIIeHHs KJIETOK BOJOPOCTICH,
3aTe€M DOKCTPAKIMK JIMMKIAOB W WX TpaHchopMmanud B OHOIU3EIBHOE TOILTUBO
(HamrpuMep, TyTeM (PepPMEHTATUBHOM PEAKIINU TIEPEITEPUPUKAIIIN );

0) TOIIMBO, TOJIyYEHHOE M3  BOJOPOCIEH, MEpPCHEeKTUBHOCTh  3TOTO
HaTpaBJICHUS Pa3BUTHS OMOTOIUTMBHOM OTPAciM CBsi3aHAa CO CHEIM(HKONW cocTaBa
BOJIOPOCJIEH;

B) OMOTOIUIMBO, TIOJTYYCHHOE M3 HETHIIEBBIX CEIIbCKOXO3IUCTBEHHBIX KYJIBTYP
(pamc, pBDKHUK TIOCEBHOM), PACTHTENBHBIX JIMTHUH- WIN IIEIUTFOJIO30COIEPIKAIIIX
OTXO/0B (OMUJIKH, COJIOMA, MUILIEBBIC OTXO/IbI);
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') TOIUIMBO, TOJYYEHHOE Pa3HBIMH METOJaMH MHPOJH3a OWOMACCHI, WU
JIpyrue TOIUIMBA, OTJIMYHBIE OT OWoMeTaHona, OWodTaHONma, OWOIU3ens,
TIPOM3BOJISITCS M3 HE TIUIIICBOTO CHIPBS (OTPa0OTaHHBIC KHUPHI M PACTUTEIBHBIC Maca,
OoromMacca JIepeBbEB U PACTCHHIA ).

BuotonuBo yerBepToro nmokoaenusn (fourth generation biofuels) sro:

a) TOIUIMBO, TMOJMYYEHHOE W3  BOJOPOCTCH, TMEPCIEeKTUBHOCTh  3TOTO
HAIMpaBJICHUs Pa3BUTHSI OMOTOIUIMBHOM OTpPAciiv CBsi3aHa CO CIEIM(HUKON COCTaBa
BOJIOPOCJIEH;

0) OMOTOILTHBO, MOJTy4YEHHOE u3 OMOMaCChI MHUKPOBOIOPOCIIEH,
HaKaIJIMBAIOLIMX B ce0e JUIMUABI, HO TPEOYIOUIMX pa3pyLIeHUsl KIETOK BOAOPOCIEH,
3aTeM DSKCTPAaKIMU JHUIMHUIOB M WX TpaHchopMmalnud B OMONM3EIBHOE TOIUIMBO
(HarrpuMep, myTeM (PEPMEHTATUBHOM PEAKIIMU NIEPEITEPUPUKALIIN);

B) MUKPOOPTaHU3MbI, IPOU3BO/ISIINE TOTLIHBO;

r) OMOTOIUIMBO, TMOJYYEHHOE TMpPH TOMOIIM T'€HHOMOAM(DHUIIMPOBAHHBIX
MHUKPOBOJIOPOCIIEH, CEKPELUPYIOIMX B Cpely ajKaHbl (OCHOBHbIE KOMIIOHEHTHI
MOTOPHOTI'O TOILJIMBA), IPU 3TOM HE TpeOyeTcsl pa3pylleHHsI KJIETOK BOJAOPOCIEH.

Buosranoa (bioethanol) sro:

a) OOBIYHBII 3TaHOJ, MOJMy4yaeMblii B Mpolecce NepepaboTKH PacTUTEIbHOTO
CBIPbsI [T UCMOJIB30BAHUS B KAUE€CTBE OMOTOIINBA;

0) ognoatoMublii cnupt ¢ ¢dopmynoir C2HSOH (smnmpuyeckas ¢opmyna
C2H60), pammonanshas (opmyna: CH3-CH2-OH, a66pesuarypa EtOH, BTOpOi
IIPEJICTABUTENH TOMOJIOTUYECKOTO psifia OJHOATOMHBIX CIIMPTOB, IPH CTaHIAPTHBIX
YCJIOBUSIX JIETYy4asi, Toproyasi, 0ecliBeTHasl MPO3pavHasi *HUIKOCTb;

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

r) OMOTOIUIMBO, TOJYYEHHOE TMpPH TOMOILIM T'€HHOMOAU(DPUIIMPOBAHHBIX
MUKPOBOJIOPOCIIEH, CEKPELUUPYIOIIMX B CpeAy ajikaHbl (OCHOBHBIE KOMIIOHEHTHI
MOTOPHOTO TOTITMBA), TIPH 3TOM He TpeOyeTcs pa3pyIieHHs KJIETOK BOJAOPOCIIEH.

3 buoreorexHoJiorusi

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

a) mperaparbl, JCHCTBHE KOTOPBIX  HAMpPaBICHO Ha  HCIIOJb30BAHHUE
METAHOKHUCISIFOIIUX OaKTepHid ISl CHIDKCHUSI KOHIICHTPAIIMM METaHa B YrOJIbHBIX
IUTACTaX ¥ BBIPAOOTAHHBIX MPOCTPAHCTBAX;

0) mpemnapaTbl Ha OCHOBE a0 UITbHBIX XEMOJIUTOTPO(PHBIX
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MHUKPOOPTaHU3MOB, OKHCIISIIOIIMX 3aKUCHOE KeNe30, SJIEMEHTHYIO Ccepy U ee
BOCCTAHOBIICHHBIC COCTMHECHUS, B TOM UYHUCIIE MHOXKECTBO CYJIb(HUIHBIX MHHEPAJIOB,
JUTSL U3BJICUCHHUST OJIATOPOJHBIX METAJIOB WJIM BBINIEIAYMBAHUS I[BETHBIX METAJIOB
U3 TOPHBIX TOPOJ, PYHd, MPOAYKTOB WX oboramieHusi (KOHIIEHTPATOB) M OTXOJIOB
ropHornepepadaThIBAIOIIEH TPOMBIIIIICHHOCTH;

B) CPE/ICTBA, TIOJIYYCHHBIE METOAOM OHOTEXHOJIOTHH  (OMOJIOTHYIECKOTO
NPOUCXOXKIICHHS), TIPEHA3HAUYCHHBIC JIS1 TUArHOCTUKH, MPOMUIAKTHUKN U JICUYCHUS
WHQPEKIIMOHHBIX ~ OOJ€3HEW JKUBOTHBIX W JIFOCH, a TakKe IOBBIIICHUS
MPOTYKTUBHOCTH KUBOTHBIX;

I) mpenaparbl Ha OCHOBE YTJICBOJOPOIOKUCISIONIMX W METaHOOPa3yIOIINX
MUKPOOPTaHU3MOB HE(TSHOrO IJIacTa, aKTUBAIMs T€OXMMHUYECKOH JESTeIbHOCTU
KOTOPBIX MPOUCXOIUT MyTeM HArHETaHWs OKHUCIUTENEH (B BHUIE KUCIOPOJa BO3AyXa
WIM TEPEeKUCH BOJOpOJa) U colied azota u ¢ochopa B IJIACT AJsl YBEIMUCHUS
BTOPUYHOMN JOOBIYM HEPTH.

Buonpenaparsl (BoinenaunBanue Metauio) (biopreparations) sro:

1) mpenapaThl, JEUCTBHE KOTOPHIX HAMNpPaBICHO Ha  KCIOJIb30BAaHUE
METAHOKUCIIAIOMUX OaKTepHil JIJIsi CHWKEHUSI KOHICHTpAIlMM METaHa B YTOJIbHBIX
TUIACTaX M BBIPAOOTAHHBIX MPOCTPAHCTBAX;

€) mpenaparbl Ha OCHOBE Al I0(PUIIbHBIX XEMOJIUTOTPO(PHBIX
MHUKPOOPTaHU3MOB, OKHCISIFOIIMX 3aKUCHOE JKENe30, DJJEMEHTHYIO cepy U ee
BOCCTAHOBIICHHBIE COCTMHEHUS, B TOM YHUCIIE MHOXKECTBO CYIb()DUIHBIX MHUHEPAIIOB,
JUIS U3BJICYCHUS OJIaropOJIHBIX METAJUIOB WJIM BBIIIEIAYMBAHUS IIBETHBIX METAJIJIOB
U3 TOPHBIX MOPOJ, PYyH, MPOAYKTOB HX oOorameHust (KOHLUEHTPATOB) M OTXOJOB
ropHorepepadaThIBalOILEH MPOMBIIIJIEHHOCTH;

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

3) mpemnaparbl Ha OCHOBE YTJIEBOJOPOJOKUCISIONIMX U METaHOOpPa3yroIuX
MUKPOOPTAaHU3MOB HE(TSHOTO TIJIacTa, aKTHBAIMS TEOXUMHYECKOW IeATeIbHOCTH
KOTOPBIX NMPOUCXOIUT MMyTeM HArHETaHWs OKHUCIUTENEH (B BUIE KUCIOpPOJa BO3AyXa
WIN TIEPEKHCHU BOAOPOAA) W cojieil a3ota u (ochopa B TUIACT IS YBETUYCHUS
BTOPUYHOMN OOBIYM HE(DTH.

Buonpenaparsl (o0eccepuBanue yriei) (biopreparations) sro:

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

B) CPE/ICTBA, TIOJIYYCHHBIE METOJAOM OHOTEXHOJOTUH  (OHMOJIOTHIECKOTO
MPOUCXOXKIICHHS), TIPEAHA3HAUYCHHBIC JIS1 TUArHOCTUKH, MPOMUIAKTUKN U JICUYCHUS
UHQEKIMOHHBIX OOJIe3HEW KMBOTHBIX U JIIOAEHW, a TakKe IOBBILCHUS
HPOTYKTUBHOCTH XHUBOTHBIX;

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

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

a) mpernapaTbl Ha OCHOBE YIJICBOJOPOJOKUCISIONIMX W METaHOOpa3yroIuX
MUKPOOPTaHU3MOB HE(TSHOIO IJIacTa, aKTHBAIMA TCOXUMHUYECKOW NeATEIbHOCTH
KOTOPBIX MTPOUCXOJIUT IyTeM HArHETaHWs OKUCIUTENEeH (B BHUJIE KUCIOPO/a BO3IyXa
WIM TEPEeKUCH BOJOpOJAa) U coyied azota M ¢dochopa B IJIACT AJsl YBEIMUCHUS
BTOPUYHOMN OOBIYM HE(DTH.

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

B) CPEJICTBA, TIOJyYEHHbIE METOJIOM OHOTEXHOJOTUU (OMOJOTrHYECKOrO
MIPOUCXOKIICHHMS), TIPEeTHA3HAYCHHBIC JIJISI TUArHOCTUKU, MPO(DUIAKTHKY U JICUCHUS
WHQPEKIIMOHHBIX  OOJIe3HEW JKUBOTHBIX W JIFOJICH, a TakkKe IOBBIIICHUS
MPOAYKTUBHOCTH KUBOTHBIX;

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

4 IlpuponooxpaHHbie OMOTEXHOJIOTHH

Buomonutopunr (biomonitoring) sro:

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

113



U €r0 U3MEHEHHS,

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

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

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

Buonpenaparsl (OnomectpykTopsl kceHOOHMOTHKOB) (biopreparations) sro:

1) IpenapaThbl Ha OCHOBE aruI0(PUITLHBIX XEMOJIUTOTPO(HBIX
MHUKPOOPTraHU3MOB, OKHCISIFOIMX 3aKUCHOE JKENe30, 3JIEMEHTHYI0 Cepy U €€
BOCCTAHOBJICHHBIE COCMHEHHUS, B TOM YHUCIIE MHOXECTBO CYJIb(UIHBIX MUHEPAJIOB,
JUISL M3BJICUCHUSI OJIAarOPOJHBIX METAIJIOB WM BBIIMIEIAYMBAHUS I[BETHBIX METAJJIOB
U3 TOPHBIX TOPOJA, Py, MPOJYKTOB MX oOOoraimieHus (KOHIIEHTPATOB) W OTXOJOB
ropHoIepepadaThIBAIOIICH MPOMBIIIIICHHOCTH;

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

K)IperapaTthl Ha OCHOBE THOHOBBIX OaKTepui, CHOCOOHBIX YyAAJAThH
CEepOCOoiepkKAIIUE COCTUHEHUS U3 YIIIEH;

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

Buopemenunamnus (bioremediation) sro:

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

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

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

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

JInarHocTHKYMbI (KapaHTHHHBIC 00BeKThI) (diagnosticum) sto:

a) OCHOBHOM TEPMHH, OIHCHIBAIOIINN WCIIOJIb30BAaHUE OMOJOTHUECKHUX
CUCTEM IS TpaHC(OpMaIui OJHOTO COCTUHEHHUS B JPYroe, IPUMEPOM SIBIISICTCS
nepepaboTKa OPraHUYECKUX OTXOJ0B MM CTOYHBIX BOJ MHKPOOPTaHH3MaMU JIJIS
TIOJIYYCHUS METaHa;

0) MEeTOJ Ompe/eeHUs] KaueCTBa OKpYKaloUeh Cpelbl C HCIOIb30BaHUEM
JKUBBIX OPTaHW3MOB, OIICHKA CTCIICHH TOKCUYHOCTH BO3JCHCTBUS (DHU3HUCCKHUX,
XUMUYECKAX M OHOJIOTHUECKHX (DAKTOPOB CPEIIbI, MOTEHIIMATBHO OMACHBIX IS
YKUBBIX OPTaHU3MOB JJAHHOW SKOCHCTEMBI;

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

') IUarHOCTHUKYMbI, OPUCHTHPOBAaHHBIC Ha BBISABJICHHE MOTCHIIMATHHO
OMMAaCHBIX W KapaHTUHHBIX OOBEKTOB COTJIAaCHO akTyainsbHOoMy IlepeduHro
KapaHTUHHBIX OOBEKTOB, YTBEPKICHHOMY IPUKAa30M MUHHUCTEPCTBA CEIIBCKOTO
xo3siictBa Poccun.

5 JlecHast OMOTEXHOJIOTUS

Be3BupycHbiii nocaxounbiii MaTepuad (virus tested stem cuttings) sro:

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

0) KyJIbTypa aluKaJIbHBIX MEPUCTEM;

B) pacTEHHUs, IIOJYYEHHBIC TIPM  TIOMOIIM  METOAOB  KJIOHAJIBHOTO
MUKPOPa3MHOKCHHUS;

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

Buosiornueckue cpeacra 3ammThl Jeca (biological forest protection
products) sro:

a) IPOJYKT, COJCPIKAIIUN KUBbIE MHUKPOOPTaHM3MBI WM DHTOMO]ArH,
IMPOU3BCACHHLIC JJIA 3allIUTHI JIECOB OoT BPCAHBIX OpraHnu3mMoB B
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OMOTEXHOJIOTHUECKHUX JJa0OPATOPHUAX U HE MOISKAIINE KOMMEPITUATN3aIlNT;

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

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

') HCTIOJIb30BAaHUE  JKUBBIE  OpPTaHU3MBI  (HACEKOMBIX-PHTOMO(DAros,
Napa3suTOB M XHIIHUKOB) M HSHTOMOIIATOICHHBIC MHKPOOPTaHHM3MBI (BHUPYCHI,
MHUKOILJIa3Mbl,  OaKkTEpUH,  aAKTHUHOMHUIIETBI, = MHKPOCKOIIMYECKHE  T'PHOBI,
pocTenime).

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

a) OMOXMMHYECKOE MpEBpaAlEHUE MNPOAYKTOB Pa3JIOKEHHUS OPraHUYECKUX
OCTaTKOB B TyMyC MpU Yy4YacTUM MHUKPOOPIaHM3MOB, BJIArM M KHUCJIOpOJa
aTMoc(hephI;

0) moylyueHrUe FeHETUYECKU JETEPMUHUPOBAHHBIX (MHAWBUYATbHBIX W/WIH
IPYIIIOBbIX)  XapaKTEPUCTUK C  NOMOLIBIO  MOP(OJOTHYECKHX  W/HIU
MOJIEKYJIIPHBIX MapKEPOB;

B) TEXHOJIOTUS YAAJICHUS IPUMECEN OPTraHMYECKOW U HEOPTraHUYECKOM Cephbl
U3 KaMEHHOro yrig W HepTH C TOMOUIIbI0 OakTepuil M MOYBEHHBIX
MUKpPOOPTaHU3MOB;

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

JnarnocTukymbl (putonatorensl Jieca) (diagnosticum) sro:

a) Habop PEaKkTHUBOB, MAaTEPUAJIOB U ITAJIOHOB CPABHEHUS, HEOOXOIUMBIX
JUTsl TIpoBeAieHUs uaeHTudukanuu u quddepeHnnanuu OMoJIOTHIECKUX 00HEKTOB,
B TOM 4YHCJI€ Ha BBIABICHHE Yy HUX TEHETUYECKH JIETEPMUHHUPOBAHHBIX
HKOHOMHUYECKH 3HAYUMBIX CEJICKIIMOHHBIX MPU3HAKOB,;

0) HabOp PEaKTHUBOB, MAaTEPHUAJIOB M 3TAJIOHOB CPaBHEHHUS, HEOOXOIUMBIX
JUISL  TIPOBEICHHMS  MOJIEKYJIIPHOM  JTUArHOCTUKM  BO30yauTenei  OoJe3Hen
TUAPOOHOHTOB;

B) HA0Op PEAaKTHBOB, MATEPUAJIOB M 3TAJOHOB CPABHEHMS, HEOOXOIUMBIX
JUTSI TIPOBEICHUST MOJICKYJIIPHOM TMATHOCTUKYA OMOJIOTHYECKUX 0OHEKTOB,;

I') IMaTHOCTUKYMbI, OPHUCHTUPOBAHHBIC HA BBISBICHUE BO30YIUTEICH
OoJe3Hel neca.
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MouJiekyJsipHasi TMarHocTuka (PUTOCAHUTAPHOE COCTOSTHUE MUTOMHUKOB
u JtlecoHacaxaeHuii) (molecular diagnostic) sto:

a) TMarHOCTHKA, HANpaBJICHHAas Ha MOHHUTOPUHT  (PUTOCAHUTAPHOTO
COCTOSIHVISI TUTOMHHUKOB M JIECOHACAKICHUH;

0) TMarHoCTHKa Ha TEHHOM YpPOBHE;

B) U3MEpPEHUE J€30KCUPUOOHYKIIEMHOBOM KHCJIOTBI (AHK),
pubonykiennoBoit kucioTel (PHK), OenkoB wiam Apyrux MeTaOONMMTOB s
OOHapy>KEHHSI ONpPENCICHHBIX TEHOTUIIOB, MYTAallMA WIH OHOXUMUYECKUX
U3MCHEHUH, KOTOpBIE MOTYT OBITH CBS3aHBI C OMNPEACICHHBIMU COCTOSHUSMHU
3JIOPOBBS WIIH 3a00JIEBAHUSIMU;

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

HoBble ¢opmbl (jiecooOpasyromiue Mopojbl) JepeBbeB € 3aJaHHbIMU
npusHakamu (new tree form with given property) sto:

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

0) co3naHue OMOTEXHOJOTMYECKMX (GopM  JEpeBbeB €  3aJaHHBIMU
MIpU3HAKAMU;

B) OMOTEXHOJIOTUM, HANpaBJIEHHbIE HA CO3JaHUE HOBBIX (POPM JIECHBIX
MOPOJI C 33IaHHBIMU TTPU3HAKAMU;

I') KJIOHAJIbHOE MUKPOPA3MHOKEHNE TeHETUYECKU IIEHHBIX (DOPM JIepEeBHEB C
1[eJIbI0 OBICTPOTO BHIBEJICHUSI HA PHIHOK HOBEHIIIMX CEJIEKIIMOHHBIX JOCTHKECHUN U
MOBBINICHUS Ka4eCTBa MOCaJ0YHOT0 MaTepHuaia.

Ounenka 0mopa3HooOpasusi JecHbIX Hacaxaenuii (biodiversity value) sto:

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

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

B) MPOLIECC ~ YCTAHOBJICHUs]  OWMOJOTUYECKOTO  pa3HOOOpazusi  JIECHBIX
HACaXJICHUH MOCPEICTBOM METOJIOB aHAJIN3a MX HYKJIEMHOBBIX KUCJIOT (T€eHOMHON
JAHK);

') OlICHKa OMOpa3HOOOpa3usi, KOTOpash CKJIAJbIBACTCI U3 OIICHOK €ro
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HKOCHCTEMHOTO, BUIOBOTO U CTPYKTYPHOTO pa3HOOOpa3usl.
6 MoJieky/asipHasi OMOTEXHOJIOT S

Buoundopmanuonnsiii anaaus (bioinformatic analysis) sto:

a) COBOKYITHOCTh ~METOJIOB W  TMOJXOAOB, BKIIOUAIONUX B  ceOs:
MaTeMaTHYeCKUe METOJbl KOMITBPIOTEPHOTO aHajin3a B CPABHUTEIBHON T€HOMHKE
(renomHass OwomH(pOpMaTHKA). pa3pabOTKy aJrOPUTMOB | TPOTpPaMM ISt
NpeacKa3aHusi MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOIUMEPOB (CTPYKTypHas
ononHpopMaTHKa);

0) BBISIBJICHUSI OTAEJIBHBIX T'€HOB M TE€HHBIX MOJYJEeH C H3MEHEHHOH
IKCIIPECCUEH, a TAK)KE KIIACTEPU3AIINIO TeHOB,

B) HCCTICIOBAaHUE  CTpATeTWd,  COOTBETCTBYIOUIMX  BBIYMCIUTEIHHBIX
METOJOJIOTUM, a Takke oOuiee ynpaBieHUE HMHPOPMALMOHHON CIOKHOCTH
OMOJOTUYECKHX CUCTEM;

) aHanu3 OuoJIoTHYecKo HWHGOpMaluu ¢ NPUMEHEHHWEM MHTEHCUBHBIX
BBIUMCIUTENBHBIX METOAOB, HAllCJICHHbI Ha IOHUMaHHE OHOJOTHYECKHUX
IIPOLIECCOB.

Buokoanexkuuu (Mukpoopranusmsr; pacterus) (biocollection) sro:

a) XpaHEHUE JKUBBIX OHOJOTMYECKUX OOBEKTOB C  BO3MOYKHOCTBIO
BOCCTaHOBJICHUS MX OMOJIOTMUECKUX (DYHKIIMI Hoce pa3MOpaKkuBaHUS;

0) 6a3a NaHHBIX HYKJIEOTHUJIHBIX IOCJIEI0BATEILHOCTEH T'€HOMOB BHPYCOB,
MUKPOOPTraHU3MOB, PaCTEHUH, )KUBOTHBIX, ITUL], THAPOOUOHTOB;

B) XpaHWJINILA, OOECHEeUMBAIOIINE JIUTEIbHOE XPAaHEHHE W pealln3aluio
BHUPYCOB, MUKPOOPTaHU3MOB, PACTEHUM, )KUBOTHBIX, IITHLL, THIPOOUOHTOB;

I') ICKYCCTBEHHO CO3JaHHBIE U COXPAHSAEMbIE€ KOJUIEKIUHU KU3HECTIOCOOHBIX
HITaMMOB OakTepui, TrpubOB, APOAOKEH, MUKPOBOJOPOCIEH, COPTOB PaCTEHUH,
NPU3BAHHbIE OOECHEYUTh COXpaHEHUE OMOpa3HOOOpa3usi, B TOM YHCIE MPHU
IIPOBEICHUH CKPUHMHTIA.

I'enb6anku (BUPYCHI; MHKPOOPTaHW3MbI; PACTCHMS, JKUBOTHBIC, ITHIIbI,
ruapoononTsl) (genebank):

a) XpaHEHHWE OKUBBIX OMOJIOTHYECKHX OOBEKTOB C  BO3MOXKHOCTBIO
BOCCTAHOBIICHHS UX OMOJOTMYECKUX (DYHKIIHMI MOCTIE Pa3sMOPaKUBAHUS,

0) 6a3a JaHHBIX HYKJICOTHIHBIX IOCIECIOBATEIBHOCTEH T'€HOMOB BHPYCOB,
MHUKPOOPIaHU3MOB, PACTEHUH, JKUBOTHBIX, IITHII, THAPOOUOHTOB,;

B) XpaHUIIMIIA, OOCCIEeUYHBAIOIINE JIUTEIHOE XPaHEHHUE M PeaTH3alhio
BHPYCOB, MUKPOOPTaHU3MOB, PACTEHHUH, )KMBOTHBIX, ITHII, THAPOOHOHTOB;
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') ICKyCCTBEHHO CO3JaHHBIC U COXPAHSEMbIE KOJUICKITUU KU3HECTIOCOOHBIX
HITaMMOB OakTepui, TrpuboOB, APOAOKEH, MUKPOBOAOPOCIEH, COPTOB pPACTEHUN,
MPU3BAHHBIE OOECIEYUTh COXpaHEHUE OMOpa3HOOOpas3usi, B TOM YHCIE MPHU
MPOBEICHUH CKPUHHHTA.

I'eHeTMyecKkuii CKPUHUHI (MIEPCIEKTUBHBIE IITAMMBbI TPOMBIIUICHHBIX
MHUKPOOPTaHU3MOB, PACTEHUS, )KUBOTHBIC, THAPOOUOHTHI) (genetic screening) sro:

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

I'enernueckasi macnopruszanus (B pamkax HIJI) (genotyping) sto:
['eneTnueckas macnopTu3alus, B TOM YKCJI€ BKJIIOYAIOIIAs HMCIOJIb30BAaHUE
METOJI0B MTOJTHOT€HOMHOT'0 M METar€HOMHOT'O CEKBEHUPOBAHUS.

JAMarHocTUKYMbl  (TEHOTUIIUPOBAaHHE  OUOJIOTHYECKUX  OOBEKTOB)
(diagnosticum) sro:

HaGop peakTuBOB, MaTepuagoB U HTAJIOHOB CPaBHEHUS, HEOOXOAUMBIX IS
npoBeJeHUs] uaeHTUGuKauu u auddepeHunanum OUOJIOTUUECKUX OOBEKTOB, B
TOM UYHCIIE Ha BBISABICHHE Y HHUX TCHETHYECKH JCTCPMHUHHUPOBAHHBIX
YKOHOMHYECKH 3HAYUMBIX CEJICKIIMOHHBIX MTPU3HAKOB.

Kpno6anku (BUpYyChl; MHUKPOOPTaHM3MBI; PACTEHUS; >KMBOTHBIC; MTHIIBL;
rupoonoHThI) (Cryobank) sro:

a) KOMIUIEKC ~ oOopyJoBaHusi Juisi  oOecrieueHuss  KPUOKOHCEPBAIIUH,
JUTUTEIIbHOTO XPaHEHUs M peain3alluu OMOJIOTMYEeCKUX OOBEKTOB, a TaKKe IS
KpUOOHOIOTUYECKUX UCCIIEI0BATEIBCKUX PadOT;

0) HU3KOTEMITEpaTypHOE XpaHEHUE KUBBIX OHOJIOTHYECKUX OOBEKTOB C
BO3MOXXHOCTBIO ~ BOCCTAHOBJICHHSI HMX  OHMOJIOTHYECKMX  (YHKIUH  moclie
pa3sMopakMBaHUS;

B) 0a3a JTaHHBIX HYKJICOTHUIHBIX MOCJIEIOBATEIHLHOCTE T€HOMOB BHUPYCOB,
MHUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX, IITUII, THIPOOUOHTOB;

I') XpaHWININA,  O0ECIeUnBarONINe  KPUOKOHCEPBAIMIO,  JJIUTEIHLHOE
XpaHCHHE W pean3allii0 BUPYCOB, MUKPOOPTaHW3MOB, PACTCHHH, >XKUBOTHBIX,
NTULl, TUAPOOUOHTOB, a TaKXKe HEOOXOIUMBIX ISl KPUOOMOJIOTMYECKUX
UCCIIeIOBATEILCKUX PadoT.

Ha6opsI pearentoB aias HUAJ (research kit) sro:
COBOKYITHOCTh OPTaHUYECKHX U HEOPTAaHUYECKUX BEIIECTB U UX PACTBOPOB,
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HCIIOJIB3YCMbIX IS TIPOBCACHUSA OMOXMMHYECKUX peaKuHﬁ B IIPOHCCCC HAYUHO-
I/ICCJ'IG,Z[OBaTCJIBCKOﬁ ACATCIIBHOCTH.

HayuHble wuccieI0BAaHUSI MW JKCIEPUMEHTAJILHbIE pa3padoTku B
odaactu omorexnosoruu (scientific research and development in biotechnology,
R&D) sto:

UccnenoBanuss u pa3paboOTKu B 0OJACTH €CTECTBEHHBIX M TEXHUYCCKUX
HayK, COIIPSKCHHBIX C IIOHATUCM «OUOTEXHOIOTHUS.

IIporpammuoe odecrneyeHnue (6brnounpopmaImOHHbIN aHaJIu3)
(bioinformatic software) sto:

[IporpamMHOe obOecrnieueHre, HampaBiIeHHOE Ha O00pabOTKy, XpaHEHUE H
npeocTaBlieHue ONOIOTHUECKON HHPOPMAITUH.

®depmentnl (11 uccienoanwmii) (enzymes for molecular biology research)
3TO.

prnna OEJIKOBBIX KaTaJIu3aTopoOB, HCIIOJB3YCMBIX IIpU IIPOBCACHHH
OMOXMMHUYECKUX peaKHI/Iﬁ B HaquO-HCCHGHOBaTGHBCKOﬁ IIPAKTHUKC. HpI/IMepaMI/I
TAKNX KaTaJIU3aTOpPOB ABJIAIOTCS (I)CpMCHTBI BBICOKOM CTEIEHM OYNCTKU:
noJIMMepasbl, JIUTa3bl, Hykjieasbl, hocdaTasbl u ap.

JI71s1 HOATOTOBKM OTBETOB HA TECTOBBIE BOIIPOCHI HEOOXOIUMO MPOpadOTaTh
PEKOMEHAYEMYIO OCHOBHYIO U JIONOJIHUTEIBHYIO JTUTEPaTypy-

DTOCT P 57095-2016. Buorexnomoruu. TepMUHBI M ONpEACICHUS. —
Bren. 01.05.2017, nata noca. usm. 13.07.2017. — M.: Crangaptuadopm, 2016. —
16 c. http://docs.cntd.ru/document/1200139551

2)TOCT P 57079-2016 buortexnonoruu. Knaccuduxanus
ouotexHojornueckon mnpoaykiuu. — Bea. 01.05.2017, nmata mnoci. wu3M.
13.07.2017. — M.: Crangaptuadopm, 2016. — 19 C.
http://docs.cntd.ru/document/1200139392

3)TOCT P 57078-2016 Ouenka cootBercTBHs. OOIIMe MpaBUiia OICHKH
(moaTBEpKICHUS) COOTBETCTBUS OOOPYIOBaHUS, TMPUMEHIEeMOro B cdepe
oumorexunonornu. — Beem. 01.07.2017, mara mocn. m3m. 10.12.2018. — M.:
Crannaptundopm, 2016. — 8 c. http://docs.cntd.ru/document/1200139391
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st opopmiieHust pedepaTa W TNOATOTOBKHM [0KJIaga Heo0X0aAMMO
BbIOpPaTh TeMy M3 NMPeICTABJIEHHOI0 NepeYHsi TeM pedepaToB:

1. O6bexThl OUOTEXHOJOTUN (OMOJOTUYECKHUE CUCTEMBI, UCIOJIb3yEMbIE B
OMOTEXHOJIOTHH).

2. brooOobekThl. CriocoOBI UX CO3AaHMS ¥ COBEPIIICHCTBOBAHUS.

3. CiocoObI ¥ CUCTEMBI KyIbTUBHPOBAHUSI MUKPOOPTaHU3MOB.

4. Ucrionb30oBaHWE  MOJEKYISAPHBIX ~ MEXaHM3MOB  BHYTPUKJICTOYHOU
peryyisnuu B OMOTEXHOJIOTHUECKOM MPOU3BOCTBE.

5. depMeHTalMOHHBIE MPOIIECCH B MPOMBIIIIIEHHOCTH.

6. YrpaBneHue  TEXHOJOTUYECKHMMH  PEKUMAMH  NEPUOJUYECKUX U
HOJTyTIEPUOINIECKUX MTPOLIECCOB (PEPMEHTAIIIH.

/. buokaranu3z u 6uotpanchopmarius.

8. DKCTpaKIMOHHBIE METO/IBI BBIACICHUS POAYKTOB META00IM3MAa.

9. CopO1moHHBIE METOBI BBIICTICHHS MPOTYKTOB OMOCHHTE3A.

10. CoBpemMeHHOE COCTOSTHUE U TIPOOJIEMBI TIPOM3BOICTBA AMHUHOKHCIIOT.

11. CoBpeMeHHOE COCTOSIHME U MpOoOJIEeMbl MPOU3BOACTBA OMOJIOTMUYECKU
AKTUBHBIX BEIIECTB.

12. CoBpeMeHHOE COCTOSIHUE U MPOOIEMbI IPOU3BOACTBA AaHTUOMOTHKOB.

13. CoBpemMeHHOE COCTOSTHUE U TIPOOJIEMBI TIPOM3BOICTBA HHCYJIMHA.

14. CoBpemMeHHO€E COCTOSTHUE U MPOOJIEMbI MTOJIYyYEHHS TIEKTUHOB.

15. CoBpemMeHHOE COCTOSTHUE U MPOOJIEMbI TOJTyYEHHS] KAPOTUHOUIOB.

16. [IpoGaembl MPON3BOACTBA OMOIOTUIECKU AaKTUBHBIX MOJIEKYIL.

17. Ucnionb3oBaHMEe  TEHETUYECKOM  MHXKEHepUW  JUIsl  TOJYUEHHS
IPAKTUYECKU IMOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB.

18. Ontumuzanust ~ OMOTEXHOJOTHMUECKHUX  IMPOILECCOB € MTOMOIIBIO
IPOrPaMMHBIX IPOAYKTOB.

19. CBepxcuHTe3  MPOAYKTOB  MeTabOIM3Ma C  HCIOJIH30BAHHEM
TeHETUYECKUX METOJIOB.

20. BnusiHue ycloBUN KyJIbTUBUPOBaHUS Ha CTaOWJIBHOCTH IUIA3MUJ U
OMOCHHTETUYECKYIO aKTUBHOCTh PEKOMOWHAHTHBIX IITAMMOB OaKTEepHUil.

J1si paccMOTpeHMsI TeMbl HEO00XOAMMO HU3JIOKHUTH CYTh MPOOJIEMBI,
PacKpbITh TEMY, ONPEIEIUTHCS C aBTOPCKOM MO3UIIMEH, B KayeCTBE apryMeHTa U
JUIS WIUTIOCTPALMKA BBIIBUTAEMBIX TOJIOKEHWH MPHUBECTH (PAKTHUCCKHN MaTepHrall.
ABTOpY HEOOXOAMMO TPOSIBUTH YMEHHE TOCIEAOBATEIBHOTO  H3JIOKECHUS
MaTepuasa mpu OJHOBPEMEHHOM ero ananuse. [Ipeamodyrenue mpu 3TOM OTIaeTCs
TJIABHBIM (DaKTam, a HE MEJIKHM JETaJISIM.

Mertoanyeckue ykazaHusi s pedepupoBaHusi y4eOHOW ¥ HAyYHOMH
JUTEPATYPhI
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PedepupoBanne yueOHOM W  HaydHOM  JUTEpaTyphl  MpearoJiaraet
yrayOJeHHOE M3Y4YEHUE OTACNbHBIX HAy4YHBIX TPYAOB, YTO JOJIKHO OOECIEeYUTh
BBIPAOOTKY HEOOXOJIWMBIX HAaBBIKOB pabOThl Haa KHUrod. Bc€ »1o Oymer
CIIOCOOCTBOBAaTh  PACHIMPEHHMIO  HAYYHOIO  KPYro3opa, IMOBBIIICHHIO  UX
TEOPETUIECKON MOATOTOBKU, (POPMUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.

Jlnst  pedepupoBaHms TpemyIaraloTcs ydeOHbIE TMOCOOWsS, OTIEIbHBIC
MOHOTpadUyecKue HCCIEAOBaHUA U CTaTbU IO BOMPOCAM, MPEIyCMOTPEHHBIM
nporpaMmon yuyeOHoi nucuuiuivHbl. [Ipu noabope nuTeparypsl M0 BHIOPAHHOMY
BOIIPOCY HEOOXOIMMO OXBATUTh Ba)KHEWIIWE HAINpaBICHUS Pa3BUTHUS JIaHHOU
HAayKd Ha coBpeMeHHOM sTarne. Oco0oe BHUMAHHUE YIENSATh TEM JINTEPATypPHBIM
UCTOYHUKAM, KOTOpble (IPSMO WJIM KOCBEHHO) MOTYT OKa3aTb IIOMOIIb
CIICLIMAJIUCTY B €r0 MPAKTUYECKOW JesITenbHOCTH. OQHAKO B JAHHBIM pa3el
BKJIFOUEHBI TaK)Ke€ paOOTHI M OT/JENIbHBIE UCCIIECOBAHUS 10 BOIIPOCAM, BBIXOASIIUM
3a TpeAesibl  HU3y4yaeMOM JHUCLUMIUIMHBIL. OTy JIUTEpaTypy PpPEKOMEHIYeTCs
UCIIONB30BaTh MpPH JKETaHWM PACIIUPUTh CBOM 3HAHHS B KaKOW-THMOO oTpaciu
HAYKHU.

Hapsiny ¢ osurepatypoii mno oO0muM BompocaM JUisi  00y4aroIIuxcs
OpeanoyiaraeTca Jureparypa C  y4€roM nOpopuis UX NpoQecCHOHATbHON
NesATEIbHOCTH, N100bITasg camocToATeNnbHO. He Bcs mpemyaraemas JurepaTrypa
pPaBHO3HAYHA MO COJAEPKAHUIO U 00BEMY, MOATOMY BO3MOXKEH PA3IMUYHBIA MOIXO]T
K e€ m3yueHuro. B omHOM ciydae 3TO MOXeT ObITh oOuiee pedepupoBaHue
HECKOJIbKMX JIMTEPATYpPHBIX HMCTOYHHKOB PA3IUYHBIX aBTOPOB, TMOCBSIIEHHBIX
pPacCMOTPEHHIO OJHOTO M TOTO JK€ BONpOCa, B JAPYroM ciyyae — JETalbHOE
u3ydeHue M pedepUpoBaHUE OJHOM M3 PEKOMEHJOBAaHHBIX pabOT WM Jaxe
OTIENbHBIX €€ pa3lesioB B 3aBUCHUMOCTH OT CTENEHH CIO0XHOCTH BOIpoca
(mpobniematuku). st TOro 4T00BI PEMINTh, KaK MOCTYNMHUTH B KaXKJJOM KOHKPETHOM
ciiydae, clieyeT MPOKOHCYIbTUPOBATHCS C MPENOJaBaTEIeM.

Br160opy KOHKpeTHOU paboThl Jyisi pedepupoBaHusl TOJKHO MPEIIIECTBOBATh
JeTaIbHOE 03HAKOMIICHHE C MEPEYHEM BCE JIUTEPaTyphbl, IPUBEACHHONW B yUEOHOM
nporpamme aucuuiUinHbl. C  BbIOpaHHONW paboOTON peKOMEeHAyeTcsi BHavalie
O3HAKOMHTBCS MyTEM IPOCMOTpa IMOA3ar0JOBKOB, BBIIEICHHBIX TEKCTOB, CXEM,
Tabnuil, OOmMMX BHIBOAOB. 3aTeM €€ HEoOXOJUMO BHUMATEIHHO W BIYMYHBO
(BHUKAs B MJIEM W METOJBI aBTOpAa) MPOYMTATh, JEias IMOMYyTHO 3aMETKH Ha
OTJIEJILHOM JIUcTe OyMaru 00 OCHOBHBIX MOJIOKEHUSX, Y3JI0BBIX Bompocax. [locne
NPOYTEHUS CIIEAyeT MPOAyMaTh COJEpPKaHWE CTaTbU WU OTACTHHOW TJIaBBI,
naparpada (ecau peub HAET O MOHOrpaduu) W Kparko 3amucaThb. J[OCIOBHO
CIIEyeT BBIMUCHIBATh JIMIIb CTPOTHE OIpeaenacHus, (GOPMYyIUPOBKH 3aKOHOB.
Wuorga mone3Ho BKIIOYWTH B 3alUCh OJWH-ABA MpUMepa JUisl WUIIOCTpauuu. B
TOM CIlydae, €CJIM BCTPETATCS HEMOHSTHBIE MECTa, PEKOMEHAYETCS MPOYHUTATh
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NOCJIEAYIONIEE M3JI0KEHHE, TaK KaK OHO MOYKET NOMOYb MOHATh NpPEIbLAYyLIUiI
MaTepHal, U 3aTeM BEPHYThCS BHOBb K OCMBICIICHHUIO MPEABIAYIIEr0 U3JI0KEHUS.

PesynpTaTom paboThl HAJ IUTEPATYPHBIMU UCTOUYHUKAMU SBJISIETCS pedepar.

[Ipu mnoaroroBke pedepata HEOOXOTUMO BBIACIUTH HAMOOJIEE BaKHbBIE
TEOPETUYECKHE TIONOKEHUSI U OOOCHOBaTh HX CaMOCTOSITENIbHO, oOparias
BHHMAaHHE HE TOJBKO PE3YJIbTAT, HO U Ha METOAUKY, IPUMEHSIEMYIO ITPU U3YUEHUHN
npo6sieMbl. UTeHrne HaydyHOU JTUTEpaTyphbl TOJDKHO OBITh KpuTtudeckuM. [loaTomy
HaJ0 CTPEMHUTHCS HE TOJBKO YCBOMUTH OCHOBHOE COJIEpKaHHE, HO M CIOCO0
JI0Ka3aTelIbCTBa, PACKPBITh OCOOEHHOCTH PA3IMUHBIX TOYEK 3PEHHs MO0 OJHOMY U
TOMY K€ BOIIPOCY, OIICHUTh MPAKTUYECKOE U TEOPETUYECKOE 3HAUCHUE
pe3ynbTaToB pedepupyemoii padboTsl. BecbMa xenareabHbIM 31€MEHTOM pedepaTa
ABJIIETCSl BBIPAXKEHUE OOyYaroUMMCS COOCTBEHHOTO OTHOLICHUS K HWIEIM U
BBIBOJIaM aBTOPa, NOJKPEIUIEHHOTO OIpPEACIICHHBIMU apryMEHTaMH (JIMYHBIM
OIBITOM, BBICKa3bIBAHUSIMU JIPYTUX HCCIIEOBATENEH U TIp.).

Pedeparer  MoHOrpadmii, KypHaJbHbIX CTaT€d  MCCIIEIOBATEIBCKOIO
XapaKkTepa HENPEMEHHO [OJDKHBI COJEpKaTh, KaK YK€ YKa3bplBaJIOCh BBIIIE,
orpeseneHre npoodeMbl 1 KOHKPETHBIX 337a4 UCCIIEI0BaHus, ONMCaHUE METO/IOB,
IIPUMEHEHHBIX aBTOPOM, a TAK)KE T€ BBIBOJIBI, K KOTOPBIM OH IIPHUIIEI B PE3yJbTaTe
uccienoBanus. Ilpemnaraemass nurepatypa Mg pePepUPOBaHUS MOCTOSHHO
OOHOBJISIETCA.

Pedepar odopmusiercs cieayromum obpazoM. Bo BBeleHHH HEOOXOIUMO
ONpENENUTh 3HAUYECHHUE MNPOOJIEeMbl WM MPOOJIEM, MX COBPEMEHHOE COCTOSHUE,
aKTyaJIbHOCTh (BaXKHOCTh, CBOEBPEMEHHOCTH), HEOOXOJUMOCTH HCCIEAOBAHHM
COOTBETCTBYIOIIECH TEMATHUKH:

l.Tema: ........oenen

2. AKTYalbHOCTD: «..evvenneeeennannnnn.

3. LICIB: e

ARG 91 £:1: |/ (AN

B OCHOBHOM 4YacTHU W3J7araeTcsi TEOPETUUYECKUN U MPAKTUUYECKUN MaTepuall
0a30BoM MHGpOpPMAIMU M TMOCIEIHUX HAYYHBIX JOCTHKEHUH (0030p y4ueOHOH,
HAyYHOW JIMTEpaTypbl — 3apyOCKHOW W OTEUYECTBEHHOW (CTaThH, NHUCCEPTAIUH,
MoHOrpaduu, ydaeOHUKH, yueOHbIe TOCOOUS)).

B 3akitoueHuM MPOMUCHIBAIOTCS BBIBOJBI MO 0030py HAYUYHOM JTUTEPATYypHI,
penieHue npoodsieM Ui BO3MOXHOCTh pEeUIEHUs TPOOIeM.

Jist  BblloNHEHUsST pedepaTUBHBIX pabOT HEOOXOJIMMO HCHOJIb30BAThH
CJIEIYIOULYIO JINTEPaATypy:

1) Anemmna, E.C. KynpTHBHpOBaHHME MHKpPOOPTraHM3MOB KaK OCHOBa
OMOTEXHOJIOTHYECKOTO TIpoIiecca [ DIeKTPOHHBIH pecypc]: yueoHnoe mocobue / E.C.
Anemuna, E.A. JIpo3noBa, H.A. PomaneHKO — DJIEKTPOH. TEKCTOBbIE JaHHBIC. —
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Openbypr: OpenOyprckuii rocyaapcTBeHHbili yHusepcuter, ObC ACB, 2017. —
192 c¢. — Pexum pocryma: http://www.iprbookshop.ru/71282.html. — 3BC

«IPRbooks»
2) BuortexHomnorus: [ydeOHOe mocoOuMe misi By30B]: B 8 KH. KH. 6 .

MukpoOHUOIOTHYEeCKOe TPOU3BOJCTBO OHUOJOTUYECKHM AKTUBHBIX BEIIECTB U
npenapatoB / B.A. beikos, U.A. KpbsutioB, M.H. Manaxos [u ap.]; nmox pen. H.C.
Eroposa, B.JI. CamyumnoBa. — Mocksa: Bricmas mkoma, 1987. — 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:53941&theme=FEFU

3) buprokoB, B.B. OcHOBBI MPOMBIIUICHHONW OHOTEXHOJOTHH: Yyd4eOHOE
nocooue / B.B. buptokos, [pen. JI. W. I'anmunkas]. — M.: KomnocC, 2004. — 296 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:231970&theme=FEFU
4)Topnenko, B.A. Hayunble ocHOBbI OuoTexHojormu. Yacte 1.

HanotexHosoruu B Onosoruu [DNEKTPOHHBIN pecypc]: ydueoHoe mocodue / B.A.
['opnenko, H.M. Kyry3oBa, C.K. [IaTyHuHa. — DJIEKTPOH. TEKCTOBBIE JaHHBIE. —
M.: [TpomerTeii, 2013. — 262 C. — Pexum JOCTyTIA:
http://www.iprbookshop.ru/24003.html. — 35C «IPRbooks»

5) Kpurep, O.B. Opranuzainms OHOTEXHOJIOTMYCCKHX IPOU3BOJICTB

[OnexTponHBI pecypc]: yuebHoe mocodue / O.B. Kpurep, C.A. NpanoBa. —
OnektpoH. naH. — Kemeposo: KemI'VY, 2018. — 99 c. — Pexwum pgocryna:

https://e.lanbook.com/book/107701.
6) JlykanuH, A.B. HmxeHepHas OHOTEXHOJOTHS: OCHOBBI TEXHOJOTHH

MUKPOOUOJIOTUUECKUX MPOU3BOACTB: YueOHoe mocobue / A.B. JlykanuH —
M..HUl] HWH®PA-M, 2016. - 304 c¢. — Pexum  pgocryna:
http://znanium.com/catalog/product/527386

7) Jlykanun, A.B. HWmxeHepHass OHOTEXHOJIOTHSA: OCHOBBI TEXHOJOTHH

MUKPOOHOJIOTUYECKUX TMPOU3BOJACTB: yueb. mocodue / A.B. Jlykanun. — M. :
MHOPA-M, 2017. — 304 C. — Pexxum JOCTyMaA:
http://znanium.com/catalog/product/768026

8) Jlykanun, A.B. WmkeHepHas OWOTEXHOJIOTHS: OCHOBBI TEXHOJOTHH

MUKPOOMOJIOTUYECKUX TMPOU3BOJACTB: yueb. mocodue / A.B. Jlykanmn. — M. :
NHO®PA-M, 2018. — 304 C. — Pexum JIOCTyTa:
http://znanium.com/catalog/product/925281

9) Jlykanun, A.B. WHxeHepHas OHWOTEXHOJOIHS: MPOILECCHl M almapaThl

MUKpPOOMOJIOTUYECKUX TMPOU3BOACTB: yuebd. mocooue / A.B. Jlykanun. — M.:
MH®PA-M, 2018. — 451 C. — Pexum JOCTyMaA:
http://znanium.com/catalog/product/961375

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

[DnexTpoHHBIH pecypc]: ydeOHoe mocobue / coct.: B. A. Maxmyrkun, H.W.
TanaeBa. — DnekTpoH. TekcToBble nanHbie.— Camapa: PEABU3, 2009. — 118 c. —
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Pexum moctyna: http://www.iprbookshop.ru/10164.html. — 35C «IPRbooks»
11) OpexoB, C.H. ®apmaneBTudeckas OHOTEXHOJOTHs. PyKOBOJACTBO K

MPaKTUYECKUM 3aHATHAM: ydeOHoe rmocooue [DnekTpoHHbI pecype] / Ilox pen.
B.A. bwixoBa, A.B. Karmmackoro. — M.: I'D0TAP, 2013. — 384 c.:

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

yaeoHoe mocobue / K.b. busmes [u ap.]. — DIeKTpoH. TEKCTOBBIC NaHHBIC. —
Anmare:  Hyp-lIlpunt, 2015. - 164 c¢c. — Pexum  jgocryma:
http://www.iprbookshop.ru/67117.html. — 35C «IPRbooks».

13) Casbikun, FO.O. BuotexHosorus: y4yeOHOE MOCOOHME JUIsl CTYICHTOB
BhIcIIX yueOHbIX 3aBeaeHuii / HO.O. Caspikun, C.H. Opexos, M.1. Yakanesa; nonu
pen. A.B. Kartmackoro - M.. Axamemumsa, 2014. - 282 «c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785446&theme=FEFU

14) Cuporkun, A.C. Teoperudeckue OCHOBBI  OHOTEXHOJIOTHU

[DnexTpoHHBIN pecypc]: ydeOHo-meTonuueckoe nocooue/ A.C. Cupotkus, B.b.
KykoBa. — DneKTpoH. TeKkcTOBble AaHHble. — Ka3anb: KazaHCkuil HallMOHaIbHBIN
UCCIIeIOBATENbCKUIM TexHoMornueckuii ynusepcuter, 2010. — 87 c. — Pexum
noctyna: http://www.iprbookshop.ru/63475.html. — 35C «IPRbooks»
Pe3ysbTaThbl CaMOCTOATENbHOH PadoThl 0POPMIISIOTCS B COOTBETCTBUH C
[Tponenypoit «TpeboBanust k opopmiieHUI0 TUCbMEHHBIX pador» (BH] IBDY),
BBINIOJIHAEMBIX OOydaromumucs u ciaymarensiMu [IBOY ¢ nenbio ycraHOBIEHUS

€IUHBIX TMOIXOJOB K O(DOPMIICHHIO THUCHMEHHBIX pPabOT, BBIMOJHIEMBIX
oOydarormumucss u ciaymarensmMu B JIBOY 1o pa3nuyuHbIM - HampaBJICHHUSIM
(cIeMaIbHOCTSIM) ¥ YPOBHSM MOATOTOBKHU.
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IIpunoxenue 2

MMHUCTEPCTBO HAVKHM U BBICIIET'O OBPA30OBAHUS POCCUHMCKON ®EJEPAILIVN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs

«/lanbHEeBOCTOYHBIN (peepaibHbI YHHBEPCUTET»
(ABDY)

IMKOJIA BUOMEJUIINHBI

P®OH/J ONEHOYHbLIX CPEIACTB
no qucuuiuinge «l[IpomeplnieHHas MUKPOOHOJIOTHS U OMOTEXHOIOTHS»

HarpasieHue noarotoBku 19.03.01 buorexnoJsiorus
(ypoBeHb OakanaBpuaTa)
npoduns MosekyjasipHasi 0MOTEXHOJIOT Ul
®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2019



IHacnmopr

(oHIa OLIECHOYHBIX CPEACTB
no AucumiuiuHe [IpomeIuieHHass MUKPOOUOJIOTHS M OMOTEXHOIOTUsI

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIIHH
OK-5 3naer — COBPEMEHHBIE METO/Ibl U TEXHOJIOTUH (B TOM UHUCIIE
CIIOCOOHOCTHb HCIIONIB30BaATh I/IH(l)OpMaLII/IOHHbIG) Pa3sBUTHUA HOBBIX
COBPEMEHHBIE METOABI U HAIPaBIICHUH B IPOMBIIUICHHOW OMOTEXHOJIOTHUH;
TEXHOJIOTHH (B TOM YHCIIC —3HAYCHUE u poJib uHpopmaruu u
nH(}OpPMaLMOHHbIE) B WH(OPMALIMOHHBIX ~ TEXHOJOTUH B  Pa3BUTHH
npodeccuoHanbHOM COBPEMEHHOTO O0IIeCTBA W  JKOHOMHYECKHUX
JIeSTeTbHOCTH 3HAHUH, CTIOCOOBI MPUMEHEHHS HH(OPMAIIMOHHO-

KOMMYHHUKAITMOHHBIX TEXHOJIOTHI1 B
MIPOMBIIIICHHOM OMOTEXHOJIOTHH;
—IOPSIIOK BBOJIA U PEIAaKTHUPOBAHUS HH(OpPMAIUU B
CHUCTEME aBTOMAaTH3aIUU
Ymeer — UCIOJIb30BATh COBpPEMEHHBIE METO/IbI u
TEXHOJIOTHH (B TOM YHCIe WHPOPMAIIMOHHBIC) B
MPOMBINIJICHHONW OMOTEXHOJIOTHH;
—I0JIb30BAaThC MPOrPaMMHBIM OOeCIieYeHHEeM IS
penieHus mpohecCuOHaNbHBIX 3a7a4;
—HCIIONB30BaTh CEPBUCHI M WH(POPMAIUOHHBIC
pecypcbl cetu MHTEpHET B NIPOMBIILIEHHON
OMOTEXHOIOTUH
Bnangeer | —coBpeMeHHBIMH METOJIaMU U TEXHOJIOTHSIMU (B TOM
yucie WH(GOPMAIIMOHHBIMU) B  MPOMBIIUICHHOM
OHMOTEXHOJIOTHH,
—OCHOBHBIMU METOJIaMH, CIIOCO0aMH U CpelICTBaMU
MOJTy4YEeHUS, XpaHEeHMUs, nepepaboTKu
nH(pOpMalLIUY; HaBbIKAMU pabOTHI C KOMITbIOTEPOM
KaK CpPeJICTBOM YIpaBieHUs HHpOopMaImen
OIIK-2 3Haer —OCHOBHBIC  TOHSATHs, (OPMYIBI ¥  3aKOHBI
CIIOCOOHOCTL M TOTOBHOCTH €CTECTBEHHOHAYUYHBIX JTUCHUTLINH B
HCIIONB30BATH OCHOBHBIE npopeCCHOHATBPHOW  JCATENHHOCTH,  METOJbI
3aKOHBI MaTeMaTUYeCKOro aHajiu3a © MOJCITHUPOBAHUS,
©CTECTBEHHOHAYYHBIX TEOPETUYECKOTO u AKCTIEPUMEHTAITBHOTO
JUCIATUIMH B HCCTIEIOBAHMS,
IpodecCHOHATBHOI —OHUOTEXHOJIIOTUYECKUE ACTIEKThI, HCIONb3yeMbIE B
JEATENIbHOCTH, TPUMEHSTH OHOTEXHONIOT I,
METOIBl  MATEMATUUECKOTO —00BEKTHI OMOTEXHOJIOTUH u ux
aHaJIM3a U MOJEIMPOBAHUS, OMOTEXHOJIOTHYECKHE byHKIHH, TIPUHIIUATIBI

TEOPECTUUCCKOT'O u

KYJbTUBHUPOBAHUS KJIETOK;
—CYITHOCTh METOJIOB MOJICKYJIIPHON TC€HETHKH;
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9KCIICPUMCHTAJIbHOTO
HCCICA0BaHUA

—OTallbl BBIACIICHUA LICJICBBIX TPOAYKTOB

VYmeer

—IMPOBOJIUTH IKCICPUMEHTAIBHBIC HCCICOBAHUS U
WCTIBITAHUS TI0 33IaHHOW METOJIMKE, IOJIb30BaThCsI
MaTeMaTHYeCKOU 00paboTKOi
JKCIIEPUMEHTAILHBIX JTAHHBIX

—TOJH30BATHCS SI3BIKOM MOJICKYJISIPHOM

OMOTEXHOJIOTHH,

—BBIOUPATh OMOIOTUYECKHE OOBEKTHI

Bnaneer

—METOJaMH M TPHHIMIIAMUA COBEPIICHCTBOBAHUS
MTPOMBIIIIICHHON MUKPOOHOJIOTHH 5
OUOTEXHOJIOTHH,

—OCHOBHBIMH ~ 3aKOHAMH  ©CTECTBEHHOHAYYHBIX
JUCIUIUIMH B MPOMBIIUICHHOH MHUKPOOHUOJIOTHHA U
OMOTEXHOJIOTHH, METOOAMH  MaTEMaTHYECKOTO
aHaJlu3a M MOJCIMPOBAHUS, TECOPETUYECKOIO U
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS

OIIK-3

CIOCOOHOCTh MCIIOJIb30BATh
3HaHUS O  COBPEMEHHOMU
¢u3nyeckoil KapTUHE MHUpa,
IIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUM BeELIECTBA  JUIA
NOHMMAHHS OKPYXaIoLIETo

MUpa U ABJICHUNA TPUPOIbI

3Haer

—KOHILIENIUNA CTPOCHHUS BELIECTBA;

—OCHOBHBIC  HampaBJIEHUs U  MPOOJIEMATUKY
COBPEMEHHBIX NPEACTABICHUN POCCUUCKUX U
3apyOeKHBIX YUCHBIX O (PU3HUECKON KapTHUHE MHUpa
U  CTPOCHMH  BEIIECTBA  JUIA  [OHUMaHUA
OKpY>Karollero MUpa v sIBJICHUN IPUPOJIbI

Ywmeer

—OTJIMYaTh HAy4yHOE IIO3HAHME OT HEHAYYHOIO;
INPUMCHATL 3HaHUA (1)I/ISI/I‘I€CKI/IX U XUMHYECKHUX
3aKOHOB JUI1 OIMCAHHUA €CTECTBEHHOHAYYHOM
KapTUHBI MUPA;

—llaBaTh IPAKTUYECKYIO OLIEHKY COBPEMEHHOMN
¢u3nueckoil  KapTUHE  MHUpa Ha  OCHOBE
ONPEACIECHHBIX IOJIOKEHUAX TEOPUH CTPOCHHMS
BEIIECTBA

Bnaneer

—HaBBIKAMH  aHajiu3a JIIPUPOJHBIX SBICHUN W
IPOLECCOB € MOMOINBIO  IPEACTaBICHUH O
€CTECTBEHHOHAYyYHOU KapTUHE MHPA;
—CHOCOOHOCTBIO HCII0JIb30BATh 3HAHUS 0
COBpPEMEHHOM  (u3MYecKol  KapTUHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUU BEIIIECTBA I IIOHUMAaHUs
OKPY’KaIOILEro MUpa U IBJICHUI IPUPOJBI

[1K-2

CHOCOOHOCTH K pealn3aluu
Y YIIPaBICHUIO
OMOTEXHOJIOTHYECKUMHU
nporeccamMn

3HaeT

—OCHOBHBIC NMPHUHOUIIBI PETYIALUNA MeTaboau3Ma U

CKOPOCTH POCTa MHUKPOOPTaHU3MOB, CIIOCOOBI
KYJIbTUBHPOBAHHUS MHKPOOPTraHU3MOB,
KOJIMYECTBEHHBIE XapAaKTEPUCTUKU POCTa KYJIBTYP,
o0opynoBaHue JUTS KYJIbTUBHPOBAHUS
MHKPOOPTraHU3MOB, XpaHEHNE MUKPOOPTaHNU3MOB;

—OCHOBHBIE JTaIbI OMOTEXHOIOTUYECKOTO
mporecca,

_CHOCOGBI, MCTOAbl W MPUHOUIIBI pCaIU3allui H

128




yIpaBiaeHUs] OMOTEXHOJIOTUYECKUMU TIPOLIECCAMH;
—COBPEMEHHBIE JJOCTHKCHUS OMOJIOTUYECKUX HAYK U
OMOMEIUIIMHCKUX TEXHOJIOTHI

VYwmeer

—peryJImpoBaTh u COBEPIIICHCTBOBATh
OHMOTEXHOJIOTHYCCKUI npoiiecc c LCIBIO
MOJYYEHUsI  BBICOKOKAQYECTBEHHOTO  KOHEYHOTO
MPOJIYKTa;

—OCYIICCTBIIATh OHMOTEXHOJIOTHYECKUE TIPOIECCHI
MPOU3BOJICTBA M  TONYYCHHE  OHOJOTUYCCKU
AKTHUBHBIX BEIIECTB M OTHECILHBIX KOMIIOHEHTOB
MUKPOOHBIX KJIETOK;

—IpOBOAUTH BbIICICHUE W O4YUCTKY bAB wu3
OMOMACCHI U KYJIBTYPaTbHOM KUJAKOCTH;

—OCYLIECTBISITh  MOCTAAUNHBIA  KOHTPOJIb U
CTaHJapTU3AIUIO MOJIy4aeMbIX npenaparoB
(ompenenenue AHTUMHUKPOOHOM AKTUBHOCTH
AHTHOMOTHKOB, AKTUBHOCTHU (hepMEHTHBIX
Mpenaparos, JKM3HECITOCOOHOCTH
MHUKPOOPraHU3MOB);

—o0ecneynBaTh coOII0IeHHE MIPaBUII
MIPOMBIIIIJICHHOW THUTHEHBI, OXPaHbl OKpY>KaroIen
Cpellbl, OXpaHbl TPYy/1a U TEXHUKU O€30MacHOCTH;

—BbIOMpATh ONTHUMAJIbHBIC YCJIOBUS  XPaHEHUS
OMOTEXHOJIOTHYECKUX MPETNapaToB M OLICHUBATh UX
Ka4eCTBO B MPOIIECCE TITUTETLHOTO XPaHEHUSI

Bnaneer

—METOJAaMH  YIPaBISIEMOTO  KYJIbTHBHUPOBAHUS
MUKPOOPTaHU3MOB;

—MeTOoIaMH MMMOOMIIN3alNU KJIETOK
MUKPOOPTaHU3MOB;

—TEXHOJIOTHUEH MOTydeHUs OUOTOTUYECKU aKTUBHBIX
BEIIECTB U OTJCIBbHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

—CIMOCOOHOCTBhIO K pealu3alud M  YIPaBICHUIO
OMOTEXHOJIOTHYECKUMU TTPOIIECCAMHU

I1K-3
TOTOBHOCTH
TCXHUYCCKHC
TCXHOJIOTUHN
DKOJIOTHUECKHUX
MOCJIEACTBUM
MIPUMEHEHUS

OIICHHUBATh
CpelCcTBAa H
C  y4eToM

Hux

3Haer

—METO/Ibl OLIEHKH CPEJICTB M METOJIOB IOBBILICHUS
0€30MacHOCTH TEXHUYECKUX CPEICTB U
TEXHOJIOTUYECKUX MPOIECCOB;

—CITOCOOBI TPUMEHEHHsS] TEXHUYECKUX CpPEACTB U
TEXHOJIOTH C y4eTOM HKOJIOTHUECKUX
MOCTICICTBUI WX TPUMEHEHWS,;

—METO/I0JIOTHIO pUMEHEHHUS MOHUTOPHHTA
KayecTBa M 0E30MACHOCTH TEXHHUYECKUX CPEJICTB H
TEXHOJIOTUI B MPOMBINUIEHHOW MHUKPOOHOJIOTUU U
OMOTEXHOJIOTHH

VYmeer

—TIOHMMaTh W aHAJU3UPOBaTh HMHQPOPMAIHIO TIO
croco0aM OLEHKH CPEeACTB U METOJOB MMOBBILICHUS
0€30MacHOCTH TEXHUYECKUX CpEICTB u
TEXHOJIOTUYECKUX MPOIIECCOB;

—IIPUMEHSTH BBIOpAaHHBIE TEXHHYECKHE CPEICTBA U
TCXHOJIOI'UHN C YUCTOM OKOJOTHYCCKHUX
MOCIIEACTBUI NX IPUMECHEHHS;
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—MPUMEHSATh 3HAHUSA O MOHHTOPHHIE KadecTBa H
0€3011acHOCTH TEXHUYECKUX Cpe/CTB u
TEXHOJIOTHI B MPOMBINIICHHOW MHKPOOHOIIOTHH H
OMOTEXHOJIIOTHH

Bnaneer

—HaBBIKAMH  OIIEHKM  CPEICTB U  METOJIOB
MOBBIIICHUST OC30MACHOCTH TEXHUYECKUX CPEICTB
Y TEXHOJIOTMYECKUX MPOIIECCOB;

—MnpueMaMu TIOMCKa W TPHHITHS PEIICHHHA 110
BBEIOOPY TEXHUYECKUX CPEICTB M TEXHOJOTUH C
Y4ETOM  DKOJIOTHYECKHX  IOCICIACTBUH  HX
MIPUMCHCHHS,

—HaBBIKAMH TPUMEHEHUS MOHHTOPHHIa KauyecTBa U
0e30IMacHOCTH TEXHUYECKUX CpeICTB 51
TEXHOJIOTHI B IPOMBIIIICHHON MHUKPOOHOJOTUU U
OHMOTEXHOJIOTHH,

—METOJaMH OIICHKH TEXHHYECKHX CPEICTB U
TEXHOJIOTHI c Y4ETOM DKOIOTHYECKUX
MOCJICACTBHI UX MPUMEHCHHS

[1K-7

CIIOCOOHOCTD
CHUCTEMAaTHU3UPOBATh u
00001aTh UHPOPMALIUIO T10
UCIIOJIb30BAaHUIO  PECYPCOB
TIPE TP THS

3Haer

—CTPYKTYpPY TEXHOJIOTUYECKUX PEIIEHUH U uX
KOPPEKTHUPOBKY MPH MPOBEACHUU ITPOMBIIUIEHHBIX
UCIBITAHUN TPOTPECCUBHBIX OMOTEXHOJIOTHH U
HOBBIX BHU/I0B OMOTEXHOJOTMYECKOW MPOIYKIMU C
Y4E€TOM ONTUMH3alMU 3aTpPaT U IOBBILICHUS
KayecTBa MPOU3BOIMMON MPOTYKIINH;

—COCTaB IIPOU3BOJICTBEHHBIX "
HENPOU3BOJCTBEHHBIX 3aTpaT JEHUCTBYIOIIMX U
MOJIEPHU3UPYEMBIX IIPOU3BOJICTB
OMOTEXHOJIOTMYECKOH MPOTYyKIIUY;

—1noka3atenu  3()(PEeKTUBHOCTH  TEXHOJIOTUYECKUX
MIPOLIECCOB  MPOU3BOJICTBA OMOTEXHOJIOTMYECKON
IPOIYKLIAH;

—METOJIbI U CpelicTBa cOopa, 00pabOTKU, XpaHEHHUS,
nepeayd M HAKOIUIeHMs  MHPOpPMaLUU  C
HCIIOJIb30BAHUEM 0a30BbIX CHUCTEMHBIX
MPOrpaMMHBIX MPOJYKTOB M MAKETOB MPUKIIAIHBIX
MIpOrpaMm B npotrecce IIPOM3BOJICTBA
OMOTEXHOJIOTMYECKON MPOTYKIINH;

—pecypcHoe oOecrieueHne OMOTEXHOJIOTHYECKOTO
IIPOU3BOJICTBA

VYmeer

—HPUMCHATH METOAUKHU pacucTta TEXHHUKO-
HSKOHOMHYECKOH 3()()EKTUBHOCTH TPOU3BOJCTBA
OMOTEXHOJIOTMYECKON MPOAYKIMK TpU BbIOOpE
ONTUMAJIbHBIX TEXHUYECKUX U OpPraHU3aLMOHHBIX
peuieHui;

—HCIIONB30BaTh TEXHOJOIMKM cOopa, pa3MelIeHus,
XpaHEHUs, HAKOIUJICHUs, MpeoOpa3oBaHUS U
nepefayd  JaHHBIX B MpOoQecCHOHANbHO-
OPHUECHTHUPOBAHHBIX I/IH(i)OpMaIII/IOHHBIX cucremMax
MIPOU3BO/ICTBA OMOTEXHOIOTUYECKOM MPOIYKIINU
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Bnaneer

—odopMieHHEM HW3MEHEHHUH B TEXHHUYECKOW W
TEXHOJIOTMYECKON JIOKYMEHTAIUU npu
KOPPEKTUPOBKE  TEXHOJOTUYECKUX  IPOLIECCOB,
CUCTEM yIpaBIICHUS IIPOM3BO/ICTBA
OMOTEXHOJIOTMYECKOM MPOTYKIUY;

—IOATOTOBKOM NPEIIOKEHHH 1O  IOBBILICHUIO
s dexTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCIIOCOOHOCTH IPOYKIIMH,
HaIpaBJIEHHBIX HA PAallMOHAIBHOE HCMOJIb30BaHHE
U COKpAaILEHUE pacxoiO0B ChIpbsi, MaTEpHUaJIOB,
CHIDKEHHE TPYAOEMKOCTH MIPOU3BOJICTBA
MPOAYKIIMH, TOBBIIICHUE MPOU3BOAUTEILHOCTH
TpyZAa, SKOHOMHOE PacXO0OBaHUE YHEPrOPECYpPCOB
Ha TPEANpPUITHH, BHEIpPEHUE OE30TXOAHBIX U
MaJ00TXOIHbBIX TEXHOJIOT U MIPOM3BOJICTBA
OMOTEXHOJIOIMUYECKOHN MPOTYKIIUU

[1K-9

BIIaZICHUE OCHOBHBIMH
METOAaMHU n HpI/IeMaMI/I
[IPOBECHUS
C‘)KCHepI/IMCHTaJH)HI)IX
UCCIENOBAHUI B CBOEH
podeCCHOHATBHON
obnactH

3Haer

—OCHOBHbBIC HAITPABJICHHSI Pa3BUTHsI OMOTEXHOJIOTHI
U COBPEMEHHBIE TOCTH)KEHHS OMOJIOTHUYECKUX HAYK
1 OMOMEIUIMHCKUX TEXHOJIOTUIA;

—TpaJuIl[HOHHBIE ~ MHKPOOHBIC  TEXHOJIIOTHH U
OCHOBHEIE JTallbl OMOTEXHOJIIOTNYECKUX
IIPOIIECCOB;

—CIOCOOBI OMOCHHTE3a OCHOBHBLIX OHMOJOTHYECKH
AKTUBHBIX BELIECTB;

—OCHOBHBIE METOJbI W TPHEMbI POBEACHUS
AKCIEPUMEHTATBHBIX HCCIIEIOBaHU I B
MIPOMBITIICHHOMN MHUKPOOHOJIOTHH u
OMOTEXHOJIOTHH

Ymeer

—MpUMEHATh  (PYHIAMEHTAIbHBIE TEOPETUUYECKUE
3HAHWUS JUISI PEIICHHS MPAKTUYECKUX 3a/ad B
o0yacT MUKPOOHON OMOTEXHOJOTUU U MPOBOIUTH
HCCIIEIOBAHUS o COBEPIIICHCTBOBAHUIO
OMOTEXHOJIOTHUYECKOTO MpoIlecca;

—TPOBOJIUTH IKCIIEPUMEHTAIILHBIC HCCIICAOBAHUS B
MIPOMBIIIITICHHON MUKPOOHOJIOTUH 5
OHMOTEXHOJIOTHHI

Bnaneer

—crmoco0aMu TOJTY4YeHHs] TMPOIYIIEHTOB TOJIE3HBIX
BEILIECTB, N3y4YEHUs X ¢buznonoro-
OMOXMMHYECKHX XapaKTEPUCTUK

—OCHOBHBIMH METOJIaMH U TIPHUEMaMHU TMPOBEICHUS
AKCIEPUMEHTAIbHBIX HCCIIeIOBAHUI B
MPOMBIIIIICHHOM MHUKPOOHOJIOTHH 4
OHMOTEXHOJIOTHH,

—HaBbIKAMH  TJIJAHUPOBAHUS W BBITIOJHEHUS
SKCIEPUMEHTAIbHBIX ~ 33aJa4 10  MOJYYEHHUIO
IIETIEBBIX TTPOYKTOB, N3YUECHUIO 3aKOHOMEPHOCTEHN
M yclnoBWA WX OWOCHHTE3a, ONTHUMH3AIUN
Ouomporiecca

ITK-17

CIOCOOHOCTD

3Haer

—OCHOBBI ~ IPOMBILIUICHHON  MHUKPOOHOJOTHH U
OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, IeXaluX B
OCHOBE TEXHOJIOTHYECKHUX MIPOLIECCOB
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pa3pabaTeiBaTh ~ OCHOBHBIC
ITaIbl
OMOTEXHOJOTHYECKOTO
nporiecca

OMOTEXHOJIOTHH;

—IEUCTBYIOIIME OHMOTEXHOJIOTHYCCKHE
MPOU3BOJCTBA, MX TEXHUYECKOE OCHAIICHHUE,
pa3MelIeHIe TEXHOJIOTHIECKOT0 000pYI0OBaHUS;

—OCHOBHBIE ATallbl MPOMBIIUICHHOTO MPOU3BOJICTBA
Y YIOPABJIEHUE OCHOBHBIX CTAJAMN JEUCTBYIOLIKUX
OMOTEXHOJIOTHYECKUX TIPOU3BOJICTB;

—TEXHOJIOTUM  TMPOU3BOJACTBA W  OpraHU3alUU
MPOU3BOJCTBEHHBIX u TEXHOJIOTHYECKUX
MIPOLIECCOB OMOTEXHOIOTUYECKOU MPOTYKITUT

VYmeer

—BECTH OCHOBHBIE TEXHOJOTHUECKHE IPOLECCHI
IIPOU3BO/ICTBA OMOTEXHOIOTMYECKOM MPOIYKIINY;

—pa3pabaTbIBaTh OCHOBHBIC ATkl
OMOTEXHOJIOIMYECKOr0 Ipolecca ¢  MOMOILBIO
ONITUMAIILHBIX U PAIIMOHATBHBIX TEXHOJIOTHYECKUX
CXeM;

—MPUMEHATh OHOTEXHOJIOTHH C HCIOJIb30BAHUEM
T€HHO-UHKEHEPHBIX IPOAYLIEHTOB -
MHUKPOOPTaHU3MOB, KJIETOK PAacCTHTEIBHOTO H
KHMBOTHOI'O IPOMCXOXKACHUS,

—MPUMEHATh TPOTPECCHUBHBIE METOIBI MOI00pa M
9KCIUTyaTallil TEXHOJIOTUYECKOTr0 000pyI0BaHMS
pu IIPOU3BOJICTBE OMOTEXHOIOIMYECKOM
IPOAYKIIUH

Bnaneer

—METOJIaMU W TIPUHIIMIIAMH Pa3pabOTKH OCHOBHBIX
3TarnoB OMOTEXHOJIOTUYECKOTO Mpoliecca,
—METOJAaMH W TPUHIMIAMH pPa3pabOTKU TIJIaHOB
pa3MenieHus o0opyIoBaHUs, TEXHUYECKOTO
OCHAllleHWs] W OpraHu3anmuu pabouWx MecT B
paMKax TPUHATOW Ha TPEANPUATHH TEXHOJOTHUU
MPOU3BOJICTBA OMOTEXHOIOTUUYECKOMN MPOTYKIIUU
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KOHTPOJb JOCTUKEHUS LEJEN KYPCA

OneHoyHble CpeaCcTBa —

Kontpomupyemsie
HaMMEHOBAHHE
Nen/mt | momynu/ paznenst / Konb! 1 3Tans! GopMupoBaHHs KOMIETEHITUN —
TEeKYIIUH MIPOMEKYTOUHAS
TEeMBI JUCITUTIIMHBI
KOHTPOJIb aTTecTaIus
1 Hayunbie ocnoBbl | OK-5 3Haer YO-2 9K3aMeH I0
NPOMBILILIEHHOM CII0OCOOHOCTh — COBPEMEHHBIE METOABbl M TEXHOJIOTHH (B TOM YHCIIE BOIIPOCHI BOIIpOCaM
MHKPOOHO0JI0THH HCII0/Ib30BaTh MH(POpPMAIIMOHHBIC) Pa3BUTHS HOBBIX HaIlpaBJICHUH B | KOJUIOKBHyMa 1-21
COBPEMEHHEBIE METOABI U MIPOMBIIIIICHHOW OMOTEXHOJIOTHH; I1P-1 YO-1
TEXHOJIOTHUHN (B TOM YHUCJIC | —3HaAYEHHUE U poJib I/IH(bOpMaIII/II/I u I/IH(l)OpMaIII/IOHHI)IX TECT CO6CC€I[OB21HI/IC
MH(POPMALMOHHBIC) B | TEXHOJOTMH B Pa3BUTHH COBPEMEHHOTO OOIIecTBa M
npodheCcCuoHaTbHOMI SKOHOMHYECKMX 3HAHHWH, CIOCOOBI  NMPUMEHEHHUS
ACATCIIbHOCTH MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
MIPOMBIIITIEHHOW OMOTEXHOJIOTHH;
—TIOPSAJIOK BBOJA W PEAAKTUPOBAHUS WH(OOpMAIMU B
CHUCTEME aBTOMAaTH3aIuU
Ywmeer I1P-7 9K3aMeH 10
— UCTIONb30BaTh COBPEMEHHBIE METOJBI U TEXHOJOTHH (B OTIOPHBII BOIIPOCaM
TOM 4YHClIe HMHQOPMAIMOHHBIE) B MPOMBILIUIEHHON KOHCIIEKT 1-21
OMOTEXHOJIOTHH; I1P-4 pedepar
—II0JIb30BaThCs  MPOrpaMMHBIM  oOecriedenneM s | Y O-3 nokmazn
pereHust mpoeCcCHOHATBHBIX 3a7a4;
—HCIOJIb30BaTh CEPBUCHI U HMH(OPMAIMOHHBIE PECYPCHI
ceTd VIHTepHET B MPOMBIIIIEHHOW OMOTEXHOJIOTHH
Bnaneer I1P-6 JK3aMEH 110
—COBpPEMEHHBIMU METOJaMU U TEXHOJOTHUSMU (B TOM | TMPAKTUYECKUE BOIIpOCaM
qriciie THPOPMAITMOHHBIMH) B TPOMBIIIIIICHHON




—OMOTEXHOIOTHH; 3aJlaHus 1-21
—OCHOBHBIMH METOJaMH, CIOCO0aMH U CpEeACTBAMH
NOJYy4YEeHHUsI, XpaHEHHs, TNepepaboTKu HH(POpPMALNK;
HaBbIKAaMU PAa0OTBHI C KOMIIBIOTEPOM KaK CpeICTBOM
yrpaBiaeHUs] HHPopMaIe
OIIK-2 3Haer YO-2 9K3aMeH I10
CIIOCOOHOCTH | —OCHOBHBIC MOHSITHS, bopmyIsI " 3aKOHBI BOIPOCHI BOIIpOCam
TOTOBHOCTH HCII0JIb30BaTh €CTECTBEHHOHAYYHBIX JTUCIUTITAH B | KOJUIOKBHyMa 1-21
OCHOBHBIE 3aKOHBI poQeCCHOHAIBHON JIEATEIIbHOCTH, METO/IbI I1P-1 vVO-1
€CTECTBEHHOHAYYHBIX MaTeMaTUYeCcKoro  aHaju3a W MOJICJTUPOBAHMS, TeCT co0eceoBaHue
JUCLUILINH B TEOPETUYECKOT0 u 3KCIEPUMEHTAIBHOTO
npodeccnoHanbHOM UCCJIEI0BAHMS;
NEeSTeNIbHOCTH, IPUMEHSTh | —OMOTEXHOJOTMYECKUE AaCleKThl, HCIOJb3yeMble B
METO/Ibl MATEMaTUYECKOTO | OMOTEXHOJIOTHH;
aHanu3a u —00BEKThl OMOTEXHOJOTUM M UX OHOTEXHOJOTHYECKHE
MOJICIIUPOBAHUS, GYHKIMH, TPUHIUIIBI KYJIbTUBHUPOBAHUSI KIIETOK;
TEOPETHUYECKOTO U —CYIIHOCTh METOJIOB MOJICKYJISIPHON T€HETHKU;
AKCTIIEPUMEHTAIBHOTO —3Tarbl BBIJICTICHUS IEJIEBBIX MTPOIYKTOB
HACCIENOBAHUS YMmeer I1P-7 9K3aMeEH 110
—TIPOBOJUTH JKCIEPUMEHTAIbHBIE HCCIEAOBAHUS U OTOPHBII BOIIpOCaM
UCIIBITAaHUSl 10 3aJlaHHOM METOAMKE, IMO0JIb30BaThCA KOHCIIEKT 1-21
MaTeMaTHuecKko o0paboTkoil skcnepuMeHTanbHbIX | [1P-4 pedepar
JTaHHBIX; VO-3 noxkinan
—TI0JIb30BATHCS S3BIKOM MOJIEKYIISIPHOW OMOTEXHOJIOTHH;
—BBIOMpATh OMOJIOTUYECKUE OOBEKTHI
Bnaneer I1P-6 JK3aMeEH 110
—METO/IaMH U MPUHLUIIAMHA COBEPIIEHCTBOBAHUS MPaKTUYECKHE BOIIpOCaM
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MIPOMBIIIJICHHOW MUKPOOUOJIOTUN U OMOTEXHOJIOTHH; 3a/1aHus 1-21
—OCHOBHBIMU 3aKOHaMU €CTECTBEHHOHAYYHBIX
JUCLUIUINH B IPOMBIIIJIEHHOW MHUKpPOOHOJIOTUH U
OMOTEXHOJIOTMH, METOJAMU MAaTeMaTH4YeCKOro aHallu3a
u MOJICJINPOBAHUS, TEOPETUYECKOTO u
SKCIIEPUMEHTAIILHOIO UCCIIEI0BAHMS
OIIK-3 3HaeT YO-2 9K3aMeH 110
CIIOCOOHOCTh —KOHIIETIIUY CTPOEHUS BEILECTBA; BOIIPOCHI BOIIpOCaM
HCI0JIb30BaTh 3HAHUS O —OCHOBHBIE HaIpaBJICHUS u npoOJIeMaTUKy |  KOJUIOKBHYMa 1-21
COBPEMEHHOW ()U3NYECKON | COBPEMEHHBIX  MPEACTABICHUH  POCCHHMCKHX U I1P-1 vVO-1
KapTHUHE MUPA, 3apyOeKHBIX YYEHBIX O (PU3MUECKON KapTHHE MHUpa U TecT co0eceoBaHue
MPOCTPAHCTBEHHO- CTPOCHHMM BELIECTBA JUJIl MOHUMAHHS OKPYXKAIOILETO
BPEMEHHBIX MHpa U SIBJICHUN TPUPOJIbI
3aKOHOMEPHOCTSIX, Vmeer I1P-7 JK3aMEH 110
CTPOEHHH BEILeCTBA IS —OTJMYaTh HAy4yHOE T[IO3HaHME OT HEHAy4YHOro; OTIOPHBII BOIIpOCaM
MMOHUMaHUS NPUMEHATh 3HAHUS (PU3MUYECKUX W  XUMHUYECKHUX KOHCIIEKT 1-21
OKpY’KaroIlero Mupa u 3aKOHOB JUIsl ONKCAHUSl €CTECTBEHHOHAayuyHOU kapTtunbl | [IP-4 pedepar
SIBJICHUH TIPUPOIBI MUDA; YO-3 noknan
—JaBaTh  NPAKTUYECKYIO  OIEHKY  COBPEMEHHOMU
¢u3nueckoil kKapTMHE MHpa Ha OCHOBE ONpE/IETIeHHBIX
IIOJIO’KEHUSAX TEOPUH CTPOEHUS BEIIECTBA
Brnaneer I1P-6 9K3aMeH 110
—HaBBIKAMH aHaJIM3a MPUPOIHBIX SBJICHUN M MPOLECCOB | MPAKTUYECKUE BOIIpOCaM
C IIOMOINBIO IIPEACTABICHHN O €CTECTBEHHOHAYYHOU 3a/1aHUS 1-21

KapTHUHE MUPAa;
—CIIOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU

¢usmueckoil  KapTHHE IIPOCTPAHCTBEHHO-

BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIECTBA

MUpa,
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IJI1 IOHUMAaHUA OKPYXKAaromero Myupa u SIBJICHUH

MIPUPOJIBI
I1K-2 3HaeT YO-2 9K3aMeEH 10
CIOCOOHOCTB K —OCHOBHBIE TPUHIMUIBI PETYIALUA MeTadolu3Ma H BOIPOCHI BOIIpOCaM
peauzaiuu u CKOPOCTM  pOCTa  MHKPOOPraHM3MOB,  CHOCOOBI | KOJJIOKBUYyMa 1-21
YIIPaBIICHUIO KYJbTUBUPOBAHUS MHKPOOPTraHU3MOB, I1P-1 YO-1
OMOTEXHOJIOTHYECKUMU KOJIMYECTBEHHBIE XapaKTEPUCTUKU POCTa  KYJIBTYD, TeCT cobeceoBaHne
npoieccaMmu obopyoBaHue TUTSt KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB, XpaHEHUE MUKPOOPTaHNU3MOB;
—OCHOBHBIE 3TaIbl OMOTEXHOJIOTUYECKOTO MPOIIECCa;
—crnocoObl, METOAbl W TMPUHIUIBI peaju3aluud |
yrpaBieHUs] OMOTEXHOJIOTUYECKUMU TIPOIIECCAMU;
—COBpPEMEHHbIE JOCTHKEHUS OHOJOTHYECKHX HayK U
OMOMEIUIIMHCKUX TEXHOJIOTUN
Ywmeer I1pP-7 AK3aMEH IO
—peryJiImpoBaTh u COBEPIIIEHCTBOBATH OTIOPHBII BOIIpOCam
OMOTEXHOJIOTHYECKUN TIPOIECC C LETbI0 TMOTyYeHUs KOHCIIEKT 1-21
BBICOKOKaY€CTBEHHOTI'O KOHEYHOTO MPOAYKTA; [TP-4 pedepar
—OCYUIECTBIISATh OMOTEXHOJIOTHYECKHE MPOLIECCHI YO-3 noknan

MPOM3BOJICTBA U TOJNy4yeHUE OMOJIOTHYECKH aKTHUBHBIX
BEIIECTB M OTAETbHBIX KOMIIOHEHTOB MHKPOOHBIX
KJIETOK;

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

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

aHTI/I6I/IOTI/IKOB, AKTUBHOCTH q)CpMeHTHLIX npemnaparos,
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KHU3HECTIOCOOHOCTH MUKPOOPTaHU3MOB);
—obecrnieunBarb COOJIIOJICHUE NPAaBUJ MPOMBIIUIEHHOM
TUTHEHBI, OXPaHbl OKPYKAIOILIEH Cpelibl, OXPaHbl TPYyaa
Y TEXHUKHU 0€30MacHOCTH;
—BBIOUpATH YCIOBUSL  XpaHEHUS
OMOTEXHOJOTNYECKUX IpenapaToB M OICHUBATh UX
Ka4eCTBO B IIPOIIECCE NTUTEIBHOTO XPaHECHHS

OIITUMAJIBHBIC

Bnaneer I1P-6 9K3aMeH 110

—METOIaMH YIIPaBJIIEMOTO KyJIbTUBUPOBAHHS | MPAKTUYCCKHE BOIPOCaM

MUKpPOOPTraHU3MOB; 3a/laHus 1-21

—METOJaMH HMMOOMIIN3AIIUN KJIETOK MUKPOOPTaHU3MOB;

—TEXHOJIOTHEH TIOJIY4YCHUS OHMOJIOTMYECKH aKTUBHBIX

BEIICCTB M OTJACIbHBIX KOMIIOHEHTOB MHKPOOHBIX

KIJIETOK;

—CIIOCOOHOCTBIO K  pealnu3alii W YIPaBICHHIO

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

TIOCJIEICTBUHI NX
HpI/IMeHeHI/IS[

TEXHOJIOTHH € Y4ETOM JKOJOTHYECKUX MOCIEICTBUN UX
MIPUMEHEHUS;

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

ONTUMU3ALMY 3aTPAT U MOBBIIICHNUS Ka4yeCTBa
MIPOU3BOJUMOM NPOAYKIUY;

—COCTaB IIPOU3BOACTBCHHBIX W HEIIPONU3BOACTBCHHBIX

3arpar NEHCTBYIOIIUX u MOJIEpPHU3UPYEMBIX
MIPOU3BOJICTB OMOTEXHOJIOTUYECKOM MPOTYKINH;
—ToKa3aTelu 3¢ HEeKTUBHOCTH TEXHOJOTHYECKHUX

NpPOIECCOB  TPOU3BOACTBA  OMOTEXHOJOTHMYECKOU
IPOJTYKIHH;

—MeToABl W cpeacTBa cOopa, oOpabOTKH, XpaHCHHSI,
rnepegaqyu u HaKOIUICHUS uHpOpMaITUU c
UCIIOJIb30BaHUEM 0a30BBIX CHCTEMHBIX IMPOrPAMMHBIX
NPOAYKTOB U IAKETOB MPHUKJIAIHBIX MPOTpaMM B

mporecce IIPOU3BOJICTBA OMOTEXHOIOTHUECKOMN

IIPOJLYKIIUH;

—pecypcHoe obecrieueHue OMOTEXHOJIOTHYECKOTO

MIPOU3BOJICTBA

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

ONTUMANBHBIX TEXHHUYECKUX U OpraHu3anuoHHbIX | YO-3 moxnan

peLeHnit

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

—oopmiieHneM  U3MEHEHUH B  TEXHUYECKOW W
TEXHOJIOTUYECKON JOKYMEHTAIlUU TPU KOPPEKTHPOBKE
TEXHOJIOTUYECKUX TIPOILIECCOB, CUCTEM YIPaBICHUS
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKIINH;
—TOJArOTOBKOM  NPEUIONKEHUH 1O  TOBBIIICHUIO
s pexTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCIIOCOOHOCTH TPOJYKIIUH, HAIPaBICHHBIX
Ha palMOHAIBHOE WCIIOJIB30BAaHHE M COKpPAIICHHE
pacxo/ioB CBIPBS, MaTepHaoB, CHUKCHHE
TPYJOEMKOCTH TTPOU3BOJICTBA MPOAYKIIMH, ITOBHIIICHUE
MIPOU3BOUTENILHOCTH TPYZa, SKOHOMHOE PacX0/10BaHUE
DHEPropecypcoB  Ha  OPEOUPUSITUH,  BHEAPEHUE
0€30TXOHBIX U MaJOOTXOJHBIX  TEXHOJOTHUM
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

I1P-6
IPaKTHYECKHE
3a7aHus

9K3aMEH 10
BOIIPOCaM
1-21

I1K-9

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

3HaeT

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

—TpagUIIMOHHbIE MUKPOOHBIE TEXHOJOTHH U OCHOBHBIE
ATanbl OMOTEXHOJIOTHYECKUX MPOIIECCOB;

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
AKTUBHBIX BEIIIECTB;

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

YO-2
BOIPOCHI
KOJIJIOKBHYMa
I1P-1
TECT

JK3aMeH 110
BOIIPOCaM
1-21
VO-1
cobecegoBaHKE

Ywmeer
—TpPUMEHSATh QyHIaMEHTAIIbHbIE TEOPETUUECCKUE 3HAHUS

I1P-7
OIIOPHBII

9K3aMCH I10
BOIIpocaM
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JUISL  pelIeHHWs] TMPaKTUYEeCKUX 3agady B o0nactu KOHCIIEKT 1-21
MUKPOOHOI OMOTEXHOJIOTHH u npoBoauth | [IP-4 pedepar
HccIe0BaHus o COBEPILIEHCTBOBAHUIO YO-3 noknan
OMOTEXHOJIOTMUYECKOT0 MpoIlecca;
—MpPOBOJIUTH  SKCIEPUMEHTAIIbHbIE HUCCIECIOBAaHHUS B
MIPOMBIIIIICHHONH MUKPOOHOJIOTUU 1 OMOTEXHOJIOTUU
Bnaneer I1P-6 9K3aMeH 110
—crnoco0aMy  TIOJYYEHHUsT  MPOAYIEHTOB  TOJIE3HBIX | TMPAKTUYECKUE BOIIpOCam
BEUIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHUUECKHUX 3a/1aHus 1-21
XapaKTEePUCTHK
—OCHOBHBIMH METOJIaMU M TMpUEMaMHU MPOBEACHUS
AKCIIEPUMEHTAJIbHBIX MCCIEI0BAaHUN B MPOMBILIUICHHON
MUKPOOHOJIOTUN U OUOTEXHOJIOTUH;
—HaBBIKAMH TUTAHUPOBAHHUS u BBITIOJTHEHUS
AKCIIEPUMEHTAJIBHBIX 33/a4 M0 TOJYYEHHUIO IEJEBbIX
MPOAYKTOB, U3YUYECHHUIO 3aKOHOMEPHOCTEN U YCIOBUN HX
OMoCHUHTE3a, ONITUMH3AIIMN OHoTpoIecca
IK-17 3Haer YO-2 9K3aMeH 110
CIOCOOHOCTH —OCHOBBI MIPOMBILIIIEHHOM MUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCam
pa3pabaTbiBaTh OCHOBHbBIE OMOTEXHOJIOTHH, 3aKOHOMEPHOCTEH, JIeKaINX B OCHOBE |  KOJUIOKBUYMa 1-21
ATaIbl TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTUH; I1P-1 YO-1
OMOTEXHOJIOTHYECKOTO —IEeUCTBYIONINE OMOTEXHOIOTHYECKHE TIPOU3BOCTBA, X TeCT co0eceoBaHne
mporecca TEXHUUYECKOE OCHAIIIEHHE, pa3MeleHne

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

OMOTEXHOJIOTHYCCKUX IMPOU3BOJACTB,

OCHOBHBIX HGﬁCTBymHIHX

—TCXHOJIOTUU MMPOU3BOACTBA U OpraHrU3allun
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MPOM3BOCTBEHHBIX U TEXHOJIOTHYECKHUX MTPOIIECCOB
OMOTEXHOJIOTMYECKON MPOTYKIIUU

Ymeer I1P-7 9K3aMeEH 10
—BECTH  OCHOBHBbIE  TEXHOJOTMUYECKHE  IPOLECCHI OTIOPHBII BOIIpOCaM
MIPOM3BOJICTBA OMOTEXHOJIOTHYECKOM MPOIYKITUH; KOHCIEKT 1-21
—pa3pabarbIBaTh OCHOBHBIE stanel | [IP-4 pedepar
OMOTEXHOJIOTHYECKOTO  Mpolecca € MOMOIIBIO YO-3 noknan
ONTHMAJBHBIX W PANMOHAIBHBIX TEXHOJIOTHYECKUX
CXeM;
—TPUMEHSATh OMOTEXHOJIOTHH C MCIOIH30BAHUEM TCHHO-
WHXCHEPHBIX MPOJYLUEHTOB - MHUKPOOPTraHU3MOB,
KJIETOK PACTUTEIILHOTO U )KUBOTHOT'O MPOUCXOKIACHNUS;
—MIpPUMEHATh MPOTPECCUBHBIE METOABl Moadopa U
HKCIUTyaTallMi TEXHOJOTUYECKOro 000pYAOBaHUS MPH
MIPOU3BOJICTBE OMOTEXHOIOTUYCCKOM MPOTYKITUI
Baaneer I1P-6 DK3aMEH [0
—MeToJaMH ¥ TPHUHIMIIAMHA pa3pabOTKA OCHOBHBIX | IMPAKTUYECKUE BOIIPOCaM
ATANoOB OMOTEXHOJIOTMYECKOTO MPOIECcCa; 3a/IaHus 1-21
—MeToJaMH U TPUHIHUIAMH  Pa3pabOTKH  IJIaHOB
pa3MerieHust 000pyI0BaHUS, TEXHUYECKOTO OCHAIIIEHUS
U OpraHu3aiuu pabodymx MeCT B paMKaxX MPUHATON Ha
IPeINpPUITHH TEXHOJIOTHH IPOU3BOCTBA
OMOTEXHOJIOTMYECKOM MPOTYKIIUU
IMoayyenue OK-5 3HaeT YO-2 9K3aMeH 110
0MOJI0rHYeCcKHn CIIOCOOHOCTH — COBpEMEHHBIE METOAbl M TEXHOJIOTMH (B TOM YHCIIE BOIIPOCHI BOIIpOCam
AKTHBHBIX BELIECTB | HCIIOJIbL30BAThH MH(GOPMALIMOHHBIE) PA3BUTHA HOBBIX HANpPABICHUH B | KOJUJIOKBHYMa 22-37
U OTACJILHBIX COBPEMEHHBIE METO/IbI 1 MIPOMBIIUICHHOH OMOTEXHOJIOTHY; I1P-1 VO-1
KOMIIOHEHTOB TEXHOJIOTHH (B TOM YHCJIC —3HA4YE€HUE U POIb HH(bOpMaHHH u I/IH(I)OpMaLII/IOHHBIX TECT CO6CCCI[0B3HI/IC
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MHMKPOOHBIX
KJIETOK

nH(pOPMAaLMOHHBIE) B

TEXHOJIOTUI B Pa3BUTHHM COBPEMEHHOTO oOIIecTBa U

npogeccuoOHaTBLHON HSKOHOMHYECKMX  3HaHUH, CHOCOOBIl  MPUMEHEHHS
JESTEIbHOCTH MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
MIPOMBIIIJICHHOW OMOTEXHOJIOTHH;
—TOpSAOK BBOJA M peJaKTUpOBaHHs HHDOpManuu B
CHUCTEME aBTOMaTH3alluU
Ywmeer [1P-7 3K3aMEH 110
— UCIIOJIb30BaTh COBPEMEHHbIE METOJbI U TEXHOJIOTHH (B OIIOPHBIN BOIPOCaM
TOM uuciae UH(GOPMALMOHHBIE) B IPOMBIILIEHHOM KOHCIIEKT 22-37
OMOTEXHOJIOTHH; I1P-4 pedepar
—II0JIb30BAaThCA  MPOTPAMMHBIM  OOCCIICUCHHEM IS YO-3 noknan
pelieHus npodeccnoHanbHbIX 331a4;
—HCIMOJIb30BaTh CEPBUCH M HH(POPMAIIMOHHBIE PECYPCHI
ceTd VIHTepHET B IPOMBIIIIEHHOW OMOTEXHOJIOTUI
Baaneer I1P-6 DK3aMEH [0
—COBpPEMEHHBIMH METOJIaMH U TEXHOJOTUSIMU (B TOM | TpaKTUYECKUE BOIIpOCaM
yuciae  HMHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 22-37
OMOTEXHOJIOTUH,
—OCHOBHBIMH METOJIaMH, CIIOCOOaMH M CpeACTBaMH
MONTyueHUsl, XpaHeHHs, mepepaboTku UHOpMAIUY;
HaBbIKaMU pPAa0OTBHl C KOMIBIOTEPOM KakK CpeJICTBOM
yrpaBiaeHUs] HHPopMaIuei
OIIK-2 3HaeT YO-2 9K3aMeH 110
CIOCOOHOCTh U | — OCHOBHBIE  IIOHATHS, bopMynbl M 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIb30BaTh | €CTECTBEHHOHAYYHBIX JTUCHUTUTUH B | KOJUIOKBUyMa 22-37
OCHOBHBIE 3aKOHBI | TMPOQecCHOHANTBHOMN JEeATEIIbHOCTH, METOIBI I1P-1 YO-1
€CTECTBEHHOHAYYHbIX MaTEMaTUYECKOT0  aHalM3a U MOJEIMPOBaHUS, TECT cobecesioBaHuE

MUCLUILINH B

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

—HUCCIICIOBAHUS;
—OHMOTEXHOJIOTHYECKUE aCTICKThI, UCTIOIb3YEeMbIC B
OMOTEXHOJIOTUH;

aHajm3a u —00BEKTHl OMOTEXHOJOTHMH M HX OHOTEXHOJOTHYECKHE
MOJCIIUPOBAHUS, (GYHKIMM, TPUHIUIIBI KYJIbTUBUPOBAHMSI KIIETOK;
TEOPETHYECKOTO U —CYIIIHOCTh METOJIOB MOJICKYJISIPHOW T€HETHKH,
AKCIICPUMEHTAIBHOTO —HTaIlbl BHIJICIICHUS [IEJIEBBIX MPOIYKTOB.
HCCIICIOBAHUS YmMmeer I1P-7 9K3aMEH 110
—TIPOBOJUTH DKCIEPUMEHTAJIbHBIC HCCICAOBAHUS U OTIOPHBII BOIIpOCaM
HWCHOBITAHUSA 110 3aJaHHOH METOJHKE, II0JIb30BaThCs KOHCIIEKT 22-37
MaTreMaThuyeckol o00paboTKoil skcnepuMeHTAIbHBIX | [1P-4 pedepar
JTaHHBIX; YO-3 noxian
—T0JIb30BAThCS S3bIKOM MOJIEKYJISIPHON OMOTEXHOJIOTHH;
—BBIOMpATh OMOIOTUYECKHE OOBEKTHI
Baaneer I1P-6 JK3aMEH 10
—MeToJaMH W  TMPUHIUIAMH  COBEPIUICHCTBOBAHUS | MPAKTUYECKUE BOIIpOCam
MPOMBIIIUICHHOM MHUKPOOHOJIOTHH ¥ OMOTEXHOJIOTHH; 3a7aHus 22-37
—OCHOBHBIMH 3aKOHAMM €CTECTBCHHOHAYIHBIX
JTUCIUIUIMH B TPOMBIIIJICHHOW MUKpPOOUOJIOTHHA U
OMOTEXHOJIOTHH, METOJAMU MaTEMaTHYECKOI'0 aHalln3a
u MOJIeTTUPOBAHUS, TEOPETUYECKOTO i
AKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS
OIIK-3 3HaeT YO-2 9K3aMeEH I10
CITOCOOHOCTH —KOHLEMIHUHA CTPOCHUS BEIIECTBA; BOITPOCHI BOIIpOCaM
UCIOJIb30BaTh 3HAaHMUS O | ~OCHOBHBIC HaIIpaBJICHNA n NPOONEMATHKY |  KOIIOKBHYMa 22-37
COBPEMEHHOH (pusnueckoii | COBPEMEHHbIX  NPEICTABICHMH  POCCHHCKHX u TIP-1 vVO-1
KapTHHe MDA, 3apyOeXHBIX YYEHBIX O (DPU3MUECKON KapTHHE MHUpa U TecT cobece10BatIe
CTPOCHUM BEIIECTBA ISl TIOHUMAaHUSl OKPYXKAIOIIEeTo
MPOCTPAHCTBEHHO-

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

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

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

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

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

—o0ecreunBaTh COOJIFOACHUE TIPABWII IPOMBIIIICHHOM
TUTHEHBI, OXPaHbl OKPYKAIOIIEH Cpeibl, OXpaHbl TPY/ia
1 TEXHUKU 0€30I1aCHOCTH,

—BBIOMpATH OIITUMAJIbHEIC YCIIOBUSI XpaHeHus
OMOTEXHOJIOTMYECKUX TMpernapaToB M OIEHMBATh UX
KaueCTBO B MPOIIECCE ITTUTEIHLHOTO XPaHECHUS

KOHTpPOJIb 51

KOHCIIEKT
[1P-4 pedepar
VO-3 goxian

22-37

Bnaneer

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

—CIIOCOOHOCTBIO K  peanu3aluu U
OMOTEXHOJIIOTHYECKUMHA nponecccammn

KYJIbTUBUPOBAHU A

YIIPABICHUIO

I1P-6
MIPAaKTHYECKUE
3alaHus

9K3aMEH 10
BOIIPOCaM
22-37

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUEC CpCACTBA U

TCXHOJIOTNH C

OKOJJOTHYCCKHX

y4eToM

3HaeT

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

—CITIOCOOBI NPHUMCHCHUS TCXHUYICCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1
TECT

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

—TEXHOJIOTUH C Y4ETOM 3KOJOTMUECKUX MOCIEACTBUN UX
PUMEHEHHUS;

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

VYmMmeer

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

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

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

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMeEH 110
BOIIpOCaM
22-37

Bnaneer

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

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

—HaBbIKAMM NPHUMEHEHHS MOHHUTOPUHIA KauecTBa U
0€30MacHOCTH TEXHWYECKHX CPEACTB M TEXHOJIOTHH B
MPOMBIIIJICHHON MUKPOOHOIOTUH 1 OMOTEXHOJIOTHH;

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

I1P-6
MIPaKTUYECKHE
3a/laHus

9K3aMEH T10
BOIIPOCaM
22-37

IK-7

CrniocobHOCTB
CHCTEeMaTH3HPOBAThH
00001maTh HHPOpMAIIHIO

u

3Haer

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

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1

9K3aMEH I10

BOIIpOCaM
22-37
VO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAPUATHUS

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

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

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

—pecypcHoe obecrieueHne OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA

TECT

cobeceoBanue

YMeer

—HPUMCHATH METOAUKHU pacucrta TEXHHUKO-
SKOHOMHUYECKOU 3¢ (HeKTUBHOCTH MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKON  MPOAYKIMH  HpU  BbIOOpE
ONTUMAJIBHBIX TEXHUYECKUX U  OPraHU3aLMOHHBIX
peteHnit

—HCMOJb30BaTh TEXHOJOTHMH  cOopa, pa3MelleHHs,
XpaHEHUs, HaKOTUICHUsI, TIPeoO0pa3oBaHus U Tepeaadu
JaHHBIX B TPOo(heCcCHOHATBbHO-OPHUEHTHPOBAHHBIX
MH(OPMaLMOHHBIX cucremMax MIPOU3BOJICTBA
OMOTEXHOJIOTMYECKOM MPOTYKITUU

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

9K3aMEH I10
BOIIpOCaM
22-37

Bnaneer

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

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

BOIPOCaM
22-37
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MIPOM3BOJICTBA OMOTEXHOIIOTUYECKOM MPOTYKIUY;
—IIOATOTOBKOU MPEJI0KEHU I o MOBBIIICHUIO
s exTuBHOCTH MIPOU3BOICTBA u
KOHKYPEHTOCTIOCOOHOCTH TPOIYKIIUHU, HAIPaBICHHBIX
Ha palloHAJIbHOE MHCIIOJIB30BAHUE M COKpAIICHHE
pacxoioB CBIPBS, MaTepHasos, CHUKCHHE
TPYJOEMKOCTH MPOU3BOJCTBA MPOAYKIIMH, TOBBIILICHUE
MIPOU3BOIUTEIIEHOCTH TPY/a, SKOHOMHOE PAcX0J0BaHUE
HHEPropecypcoB  Ha  NOPEOUPUSITUH,  BHEAPEHUE
0€30TXO0THBIX " MaJIOOTXOJTHBIX TEXHOJIOTHA
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM MPOTYKITUI

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

oOJactu

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

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

—CIocoObl ~ OMOCHHTE3a  OCHOBHBIX  OHOJOTHYECKHU
aKTHBHBIX BEIIECTB;

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

Ymeer I1P-7 9K3aMeH 110

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

—TIPOBOJIUTH  JKCIICPUMEHTAILHBIC HWCCIICOBAHHS B

HpOMLIIJ.IJ'IGHHOfI MI/IKpO6I/IOHOFI/II/I 1 OMOTEXHOJIOTUH
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Bnaneer I1P-6 9K3aMCH I10
—crnoco0aMy  TOJMy4YeHUS  MPOAYLEHTOB  MOJIE3HBIX | MPAKTUYECKUE BOIIpOCaM
BEIIECTB, M3Y4YCHHUS HX (PU3HOIOTO-OMOXUMHYECKHX 3ajanms 22-37
XapaKTEPUCTHK
—OCHOBHBIMM METOJaMH U T[PUEMaMHU TPOBEICHUS
AKCIIEPUMEHTAJIHBIX UCCIIEOBAaHUN B MTPOMBIILICHHON
MUKPOOHOJIOTUN U OMOTEXHOJIOTUH;
—HaBBbIKAMH IJIAHUPOBAHUS u BBITTOJTHCHHS
AKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TMOJYYEHHUIO IEJEBbIX
MPOJYKTOB, U3YUYECHUIO 3aKOHOMEPHOCTEH U YCIOBUN UX
OrocHUHTE3a, ONITUMH3AIMU OHoTIpoIecca
IIK-17 3HaeT YO-2 9K3aMEH I10
CIIOCOOHOCTH —OCHOBBI MIPOMBIIIIICHHOM MHUKPOOHOJIOTUH u BOIIPOCHI BOIIpOCaM
pagpa6aTBIBaTB OCHOBHEBIE 6I/IOTeXHOHOFI/H/I, 3aKOHOMepHOCTeI>lI, JICKAIIUX B OCHOBC KOJUIOKBHUYMa 22-37
TAMbI TEXHOJIOTHYECKHUX MPOIECCOB OMOTEXHOJIOTHH; MP-1 vO-1
1O TEXHOTOIHUECKOro —IeUCTBYIONINE OMOTEXHOJIOTHUYECKHE TPOU3BOICTBA, X Tect cobecenoBanme
TEXHHYECKOE OCHaIICHHE, pa3MelieHue
fiponecca TEXHOJIOTHYECKOT0 000pYI0BaHUS;
—OCHOBHBIE€ JTambl MPOMBIIUIEHHOTO MPOU3BOACTBA U
YOpaBJI€HUE  OCHOBHBIX  CTaJUld  JEHCTBYIOLIUX
OMOTEXHOJIOTHYECKUX MPOU3BO/JICTB;
—TEXHOJOTUH MIPOU3BOJCTBA u OpraHu3alu
MPOU3BOJICTBEHHBIX M TEXHOJOTHYECKUX IPOIIECCOB
OMOTEXHOJIOTMYECKOM MPOTYKITUU
YMmeer I1P-7 9K3aMeH 110
—BECTH  OCHOBHBIE  TEXHOJIOTHYECKHE  IPOIECCHI OTIOPHBII BOIIpOCam
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKITUH; KOHCIIEKT 22.37
—pa3pabarbIBaTh OCHOBHBIE STambl | []p-4 pedhepar
OMOTEXHOJIOTMYECKOTO  Mpolecca € MOMOIIBIO VO-3 noknaz

ONTUMAIBHBIX ¥ PAIMOHATBHBIX TEXHOJOTHYECKHUX
CXeM;
—TIPUMEHSTHh OMOTEXHOJIOTHH C MCIOJb30BaHUEM T€HHO-
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HHXXCHCPHBIX MPOAYHEHTOB — MHKPOOPraHU3MOB,
KJICTOK PACTUTCIILBHOT'O U JKUBOTHOI'O ITPOUCXOKACHUS,
—HOPUMCHATHL IMPOIrpeCCUBHBIC MCTOABI noL[60pa nu

JKCIUTyaTallMM TEXHOJOTMYECKOro 000pYAOBaHUS IIPU
IIPOM3BOJICTBE OMOTEXHOJOTNYECKON MPOAYKIIUI

Bianeer [1P-6 3K3aMEH 110
—MeToJaMM M NpPUHLUIAMU pa3pabOTKH OCHOBHBIX | IMPAKTUYECKUE BOIIpOCaM
3TaroB OMOTEXHOJIOTHYECKOT0 MPOLIECcCa; 3aaHus 22-37
—METOJaMH ¥ TPUHIHUIIAMH  Pa3pabOTKH  IUIAHOB
pasMeleHHst 000py10BaHMsl, TEXHUYECKOTO OCHALLICHUS
¥ OpraHu3aluy pado4YMX MECT B paMKax MPHHATOW Ha
OpEaIpUATHH TEXHOJIOTUH POM3BOJICTBA
OMOTEXHOJIOIMYECKOM NMPOTYKIIUU
Hcnoab3oBanue OK-5 3Haer YO-2 9K3aMeH 110
OpoKeHuii M | CIOCOOHOCTH — COBPEMCHHBIC METOJbl W TEXHOJOTUH (B TOM 4YHCIC BOIIPOCHI BOIIPOCaM
APYIruMX IHPOLECCOB | MCII0Jb30BaTh MH()OPMAIIMOHHBIC) Pa3BUTHS HOBBIX HAMpPABICHWA B | KOJIOKBHYMa 38-45
MeTadoan3ma COBPEMCHHBIE METOJABI M | TPOMBIIUICHHOW OMOTEXHOJIOTHH; I1P-1 YO-1
TEXHOJOTUHN (B TOM YHCJI€ | —3HAYEHHE U POJIb HH(i)OpMaHI/H/I u I/IH(i)OpMaHI/IOHHI)IX TECT cobecegoBaHue
MH(OPMALMOHHBIE) B TEXHOJIOTHM B Pa3BUTHUU COBPEMEHHOTO OOIIECTBA U
npodeccHoHaIbHOMI SKOHOMMYECKHUX 3HAHMM, CHocoObl NPUMEHEHUS
ACATCIIBHOCTH MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
MIPOMBIIIICHHON OMOTEXHOJIOTHH;
—TOPAIOK BBOAA W pENAKTUPOBAHHS HWHPOPMALUU B
CHCTEME aBTOMaTU3aluU
Ymeer I1P-7 9K3aMEH I10
— MCII0JIB30BaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTUU (B OTIOPHBIN BOIIPOCaM
TOM Yucie HH(OPMAIMOHHBIE) B IMPOMBIIUIEHHON KOHCIICKT 38-45
OMOTEXHOJIOTUH; [1P-4 pedepar
—I0JIb30BaThCd  HPOrpaMMHBIM  obecriedenneMm s | Y O-3 moknan

peuicHuAd HpO(bCCCI/IOHaHBHBIX 3aaay,;
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— UCIIOJIb30BaTh CEPBUCHI U MH(GOPMAIIMOHHBIE PECYPCHI
cetu IHTepHET B MPOMBIIIIICHHONW OMOTEXHOJIOTHH

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

—IOJIB30BaThCA SA3BIKOM MOJ'ICKy.]'IHpHOfI 6I/IOTeXHOHOFI/II/I;
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—BBIOMpATh OMOIOTUYECKHE OOBEKTHI

Bmaneer I1P-6 9K3aMeH II0
—METOJlaMM U NPUHLMIIAMHU COBEPLICHCTBOBAHMS MPaKTUYECKUE BOIIPOCaM
MIPOMBIIUICHHOW MUKPOOHOJIOTUU B OMOTEXHOJIOTHH, 3a7aHus 38-45
—OCHOBHBIMHM 3aKOHAMHU €CTECTBEHHOHAYYHbIX JUCUUILINH
B TMPOMBIIIICHHON MHUKPOOHOJIOTUA W OWOTEXHOJIOTHH,
METOJIaM1 MaTEMaTHYECKOr0 aHAJIM3a U MOJECIUPOBAHMS,
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIE0BAHUS
OI1IK-3 3HaeT YO-2 SK3aMe€eH 110
CIIOCOOHOCTD —KOHLENIUU CTPOCHHS BEILIECTBA,; BOIIPOCHI BOIIpOCaM
HUCIIOJIB30BATh 3HAHUS ©O | “OCHOBHBLIC HAIIPABJICHUA U HpO6HeMaTI/IKy COBPCMCHHBIX KOHHOKBHYM& 38-45
COBpEMEHHOH hH3HIeCKOit HpeIICTaBJIevHI/II/I POCCHICKUX U 3apyOCIKHBIX YUYCHBIX O IP-1 vO-1
(bu3MYeCKOl KapTHHE MHpa W CTPOCHHH BEIIECTBA JUIS
KapTHHE MUpa, . TEeCT cobecenoBaHue
MMOHUMAaHMsI OKPY’KAIOIIET0 MUPA U SIBJICHUN TIPUPOJIbI
MIPOCTPAHCTBEHHO-
poctp YmMmeer I1P-7 9K3aMeH 110
BPEMEHHBIX o
—OTJIMYaTh HAYYHOE MO3HAHUE OT HEHAYYHOTr0; TPUMEHSITh OTOPHBII BOIIpOCaM
3aKOHOMEPHOCTAIX, 3HaHUsS (PU3MYECKMX W XHMUYECKUX 3aKOHOB  JUIs KOHCIIEKT 38-45
CTPOCHUM BeEIleCTBA JJIS i .
p it At OIMCaHMs €CTCCTBECHHOHAYYHON KApTUHBI Mflpa, 3 IIP-4 pedepar
MIOHUMAaHUS —J1aBaTh MPAKTHYECKYIO OIICHKY COBPEMEHHON (PU3MUYECKOM VO-3 noxnan
OKPYKaroIlero MHpa H KapTUHEC MHpa Ha OCHOBC ONPCACICHHBIX ITOJIOKCHUAX
SABJEHUH TPUPOJIBI TEOPUHU CTPOEHUS BEIIECTBA
Bnaneer I1P-6 9K3aMEH MO
—HaBbIKAMHU aHaJIN3a MPUPOJHBIX SBICHHU M MPOLECCOB C MIPAKTUYECKUE BOIIpOCaM
MOMOIIBI0  MPEACTABIEHUN O  E€CTECTBEHHOHAYYHOU 3a7aHus 38-45

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

OHMOTEXHOJIOTHYECKUMU

npoueccaMu

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

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

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

KYJIbTYPaJIBHON KUIKOCTH;

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

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

—BBIOMpAThH ONTUMAJILHEIC YCIIOBHSI XpaHEHUsI
OUMOTEXHONIOTUYECKUX TIperapaTtoB M OIECHUBATh HX
KA4YECTBO B ITPOLECCE JUTUTETHLHOIO XPAHEHUS
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Brnaneer I1P-6 9K3aMeH 110
—MEeTOoAaMHU YIpaBJIIEMOTO KyJIbTUBUPOBAHMS | MPAKTUYECKHE BOIIPOCaM
MHUKPOOPTaHU3MOB; 3aaHus 38-45
—MeTO0JJaMi UMMOOWIIN3ALUHU KJIETOK MUKPOOPTaHU3MOB;
—TEXHOJOTHEH TOJTY4eHUS OMOJIOTUYECKH aKTHUBHBIX
BEIIECTB M OTICJIBHBIX KOMIIOHEHTOB MHUKPOOHBIX
KJICTOK;
—CIIOCOOHOCTBIO K  peanu3alud U  YIPaBICHHIO
OMOTEXHOJIOTMYECKIMHU TPOIIECCAMH
I1K-3 3HaeT YO-2 9K3aMeH 110
TOTOBHOCTB OLICHMBATh | “METOJbl OIEHKH CPEACTB W METOAOB MOBBIIICHUS BOIIPOCHI BOIIpPOCaM
TEXHUYECKUE CPEJICTBA H 0€301acHOCTH TEXHUICCKHUX CpEacTB 41 KOJJIOKBUYMa 38-45
TeXHONOTHH ¢  yderom | TEXHOJOTHHECKHX NPOLECCOB; MP-1 vO-1
S KOOIIECKIX —CI10CO0bI _IPUMEHEHMs  TEXHHYECKHX  CPEACTB 1 TecT coBecenoBanme
. TEXHOJIOTUH C YU4ETOM SKOJIOTMYECKHX IMOCIEACTBUI HX
MOCTIE/ICTBHMA S
HPUMCHCHU —METO/IOJIOTHIO TIPUMEHEHHST MOHUTOPUHIa KavyecTBa W
0€30IacCHOCTH TEXHHYECKHUX CPEACTB U TEXHOJIOTHH B
IIPOMBINITIEHHON MUKPOOHOJIOTUU ¥ OMOTEXHOJIOTUU
Ymeer I1P-7 9K3aMEH 110
—MOHUMATh W  aHAJM3UPOBATh HHPOPMALMIO  TIO OTIOPHBIN BOTIPOCaM
croco0aM OILIEHKH CPEJICTB U METOAOB IOBBIIICHUS KOHCIIEKT 38-45
0e30macHOCTH TEXHUYECKUX CpeACTB M| IP-4 pedepar
TEXHOJIOTUIECKUX MPOIECCOB; VO-3 noxan
—NPUMEHATh BbIOpaHHbIE TEXHMYECKHE CpEeICcTBa U
TEXHOJIOTUH C YUETOM JKOJIOTHYECKHX MOCIEICTBUI HX
PUMEHEHHUS;
—MPUMEHATh 3HAaHUSA O MOHUTOPHHIE KadecTBa U
0€30MacHOCTH TEXHUYECKUX CPEACTB U TEXHOJIOTHH B
MIPOMBINITIEHHON MUKPOOHOJIOTUU 1 OMOTEXHOJIOTUHU
Brnaneer [1P-6 JK3aMEH M0
—HAaBBIKAMH OIIEHKH CPEJICTB U METO/I0B MOBBILLICHHS MPaKTUYECKHE BOTIpOCaM
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Oe3omacHoOCTU TEXHUYECKUX CPENCTB u
TEXHOJIOTUYECKUX IIPOLIECCOB;

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

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

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

3aJaHusd

38-45

IIK-7

CnocoOHOCTh
CHUCTEMaTHU3UPOBATh u
0000marh  UHGOPMAITUIO
1o HCII0JIb30BaHMIO
PECYPCOB MPEANPUATHS

3Haer

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

—COCTaB IPOU3BOJACTBEHHBIX U HEIPOU3BOACTBEHHBIX

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

IpPOLIECCOB  IMPOM3BOACTBA  OMOTEXHOJIOTHYECKON
TPOJyKLIMH;

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

nporecce MIPOM3BOCTBA OMOTEXHOJIOTHYECKOM
MPOJTYKINH;

—pecypcHoe obecrnieueHue OMOTEXHOJIOTHYECKOTO
IPOM3BOJICTBA

YO-2
BOIPOCHI
KOJIJIOKBHYMa
I1P-1
TeCT

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

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

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

I1P-7
OIIOPHBIN
KOHCIICKT

[1P-4 pedepar
VYO-3 noknan

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

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

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

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-9
BJIaJACHHUC OCHOBHBIMH
MCTOAaMHU W T[IpUCMaMU
IMPOBCACHUA

OKCIICPUMCHTAJIBHBIX

3Haer

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

—TpaJUIIOHHbIE MUKPOOHBIE TEXHOJOTHH U OCHOBHBIC
STanbl OMOTEXHOJIOTHYECKUX IPOIIECCOB;

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

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

npodeccnoHaTbHOMI

o0iactu

cBOEN

—CHoCcOoOBl  OHMOCHHTE3a OMOJIOTHYECKHU
aKTHBHBIX BEIIECTB;

—OCHOBHBIC ~ METOJIbI W  TPHUEMBl  TMPOBEICHUS
AKCHEPUMEHTAIBHBIX HCCIIEIOBAHUN B MPOMBIIIJICHHOU

MHUKPOOHOJIOTHH U OMOTEXHOJIOTHU

OCHOBHBIX

VYmMmeer

—MPUMEHATh (yHJAaMEHTAIbHbIE TEOPETHUECKUE 3HAHUS
JUIs  pelIeHMs MpaKTUYeCKHX 3ahad B 00JacTu
MUKpPOOHOM OMOTEXHOJIOTHH u IIPOBOJIUTH
UCCIIC/I0BaHMS o COBEPILLIEHCTBOBAHHIO
OMOTEXHOJIOIMYECKOr0 IPOLIecca;

—MPOBOAUTH  SKCIEPUMEHTAJbHBIE HCCIEIOBaHUA B
POMBIIIICHHONH MUKPOOHOJIOTHH U OMOTEXHOJIOTUU

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
38-45

Bnaneer

—crmoco0aMy  TIOMy4YeHHUS  MPOAYIICHTOB  IOJIE3HBIX

BEIIECTB, H3Y4YEHHUS HX (PU3HOIOr0-OMOXUMHYECKHUX
XapaKTePUCTHK

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

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

I1P-6
[IPAKTUYECKUE
3a1aHus

9K3aMeH 110
BOIIpOCaM
38-45

I1K-17
CIIOCOOHOCTD

pa3pa6aTBIBaTB OCHOBHBIC

OTaIllbl

OMOTEXHOIOTUYECKOTO

nporiecca

3Haer

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

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

—OCHOBHBIC 3TAIlbl MIPOMBINIJICHHOI'O ITPOMU3BOJICTBA U

VO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

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

MIPOU3BOJICTBEHHBIX M TEXHOJOTUYECKHUX IPOIECCOB
OMOTEXHOJIOTHYECKOM MPOTYKIINHI

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

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

npodeccuoHaIbHON SKOHOMMYECKHUX  3HAHHMM, CHocoObl  MPUMEHEHUS
NEeSATEIbHOCTH MH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH B
MIPOMBIIIJICHHOW OMOTEXHOJIOTHH;
—TOpSAZOK BBOJA U PEJaKTUPOBaHUA HHGPOpMAIUU B
CHUCTEME aBTOMAaTHU3AIINU
Ywmeer [1P-7 3K3aMEH 110
— UCIOJIb30BaTh COBPEMEHHbIE METObI U TEXHOJOTHH (B OIIOPHBIN BOIIPOCaM
TOM 4YHCIIe WHPOPMAIIMOHHBIE) B TPOMBIIUICHHON KOHCIIEKT 46-50
OMOTEXHOJIOTHH; [1P-4 pedepar
—II0JIb30BAaThCA  MPOTPAMMHBIM  OOCCIICYCHHEM IS YO-3 noknan
penreHus mpodeccnoHATBHBIX 33/1a4;
—HCIOJIb30BaTh CEPBUCHI M HH(POPMAIIMOHHBIE PECYPCHI
ceTd VIHTepHET B IPOMBIIIIEHHOW OMOTEXHOJIOTHH
Baaneer I1P-6 JK3aMeH 110
—COBPEMEHHBIMH METOJAMH U TEXHOJIOTHSMU (B TOM | TIPAaKTHYECKHE BOIIpOCaM
yuciae  HMHOOPMAIMOHHBIMH) B NPOMBIIUIEHHON 3a/laHus 46-50
OMOTEXHOJIOTUH,
—OCHOBHBIMM METOJ[AMH, CIIOCO0aAMU U CpEeICTBaMHU
MONyueHUsl, XpaHeHHs, nepepaboTku UHOpMAIUY;
HaBBIKAMH PAOOTBI C KOMITBIOTEPOM KaK CpPEICTBOM
yrpaBieHus: HHPopMaIen
OIlK-2 3HaeT YO-2 9K3aMEH 110
CIIOCOOHOCTH U | “OCHOBHbBIE MOHSATHUS, bopMyIBI u 3aKOHBI BOIIPOCHI BOIIpOCaM
TOTOBHOCTh HCIIOJIB30BaTh | €CTECTBEHHOHAYYHBIX JUCITUTIITAH B | KOJUIOKBHyMa 46-50
OCHOBHBIE 3aKOHBI | TMPOdecCHOHATHHOU JIeATEIIbHOCTH, METO/IbI I1P-1 YVO-1
€CTECTBEHHOHAYYHBIX MaTeMaTUYeCcKoro  aHaju3a W MOJICJITUPOBAHWS, TECT cobeceloBaHuE
JUCITUTUTIH B | TEOPETHYECKOTO " AKCIIEPUMEHTAIBHOTO
npodeccnoHaNbHOMI HCCJIEI0BAHMS;
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ACATCIIbBHOCTH, IIPUMCHSATDH
METOAbI MATEMATHYCCKOT'O

—OHMOTEXHOJIOTHYECKUE aCTICKThI, UCTIOIb3YEMbIC B
OMOTEXHOJIOTUH;

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

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

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

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

—o0ecreunBaTh COOJIFOACHUE TIPABWII IPOMBIIIICHHOM
TUTUEHBI, OXPaHbl OKPYKAIOLIEH Cpelbl, OXpPaHbl TPy/Ja
1 TEXHUKU 0€30I1aCHOCTH,

—BBIOMpATH onTHMAalbHBIE YCIIOBUS XpaHEHHUs
OMOTEXHOJIOTMYECKUX TMpernapaToB M OIEHUBATh WX
Ka4yeCTBO B MPOLECCE TIUTEIHBHOTO XPAHEHUS

KOHTpPOJIb 51

[1P-4 pedepar
VO-3 ngoxian

Bnaneer

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

—CIIOCOOHOCTBIO K  peanu3aluu U
OMOTEXHOJIIOTHYECKUMHA nponecccammn

KYJIbTUBUPOBAHU A

YIIPABICHUIO

I1P-6
MIPaKTUYECKHE
3alaHus

9K3aMEH 10
BOIIPOCaM
46-50

I1K-3
TOTOBHOCTb

OIICHMBATH

TCXHUYCCKUEC CpCACTBA U

TCXHOJIOTNH C

OKOJJOTHYCCKHX

y4eToM

3HaeT

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

—CITIOCOOBI NPHUMCHCHUS TCXHUYICCKUX CPCACTB U

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1
TECT

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

TEXHOJIOTUH € y4eTOM 3KOJIOTMYECKHX MOCIEACTBUI UX
PUMEHEHHUS;

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

VYmMmeer

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

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

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

[1P-7
OTIOPHBIN
KOHCIIEKT

[1P-4 pedepar
YO-3 noxian

9K3aMEH 110
BOIIPOCaM
46-50

Bnaneer

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

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

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

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

I1P-6
MIPaKTUYECKHE
3a/laHus

9K3aMEH 10
BOIIPOCaM
46-50

IK-7

CrniocobHOCTB
CHCTEeMaTH3HPOBAThH
00001maTh HHPOpMAIIHIO

u

3Haer

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

YO-2
BOIIPOCHI
KOJUIOKBUYMa
I1P-1

9K3aMEH I10

BOIIpOCaM
46-50
VO-1
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o HCIIOJIb30BAHUIO
pECYPCOB MPEAPUATHUS

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

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

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

—pecypcHoe obecrieueHne OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA

TECT

cobeceoBanue

YMeer

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

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

I1P-7
OIIOPHBII
KOHCIICKT

[TP-4 pedepar
YO-3 nokinan

HK3aMeH 110
BOIpOCaM
46-50

Bnaneer

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

I1P-6
MIPaKTUYECKHE
3a/1aHUs

9K3aMCH I10

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

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

oOJactu

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

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

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

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

3aJaHusd

46-50

I1K-17

CIIOCOOHOCTD
pa3pabaTeiBaTh OCHOBHBIC
JTAITbI
OHMOTEXHOJIOTHYECKOTO
mporecca

3Haer

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

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

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

—TEXHOJIOTUU IIPOU3BOJCTBA " OpraHu3aluu
IIPOU3BOJICTBEHHBIX M TEXHOJOTMYECKHX IPOLIECCOB
OMOTEXHOJIOIMYECKON MPOIYKIIUU

YO-2
BOIIPOCHI
KOJUIOKBHYMa
I1P-1
TECT

9K3aMeH I10
BOIIPOCaM
46-50
YO-1
cobeceroBaHNE

VYmeer

—BECTHM  OCHOBHBIE  TEXHOJIOTMYECKHE  IPOLECCHI
IIPOU3BOJICTBA OMOTEXHOIOTUYECKOU MPOTYKIINH;

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

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

I1P-7
OIIOPHBII
KOHCTIEKT

[TP-4 pedepar
VO-3 noxkinan

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

Bnaneer

—METOJIaMH ¥ TPUHIMIIAMH Pa3padOTKH OCHOBHBIX
3TaoB OMOTEXHOJIOTHYECKOTO MPOIECcca;

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

I1P-6
IIPAKTUYECKHE
3aJaHus

OK3aMCH I10

BOIIPOCaM
46-50
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HIkana oueHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETECHIIM I

Koa un
dopmyaupoBka Jdranbl (pOPMUPOBAHUS KOMIIETEHIIUN Kpurepun IHoka3arenu banabl
KOMIIETCHIIMH
OK-5 3HAET — COBpPEMCHHBIC METO/IbI U | 3HAHHS (TOJILKO OCHOBHOIO | 1€eMOHCTPUPYET 3Hanmsa | 61-75
CIIOCOOGHOCTD (TmoporoBsrit TEXHOJIOIMM (B TOM  4HCJIE | MATEPHAJIA) COBPEMEHHBIX METOAOB | COBPEMEHHBIX METOJIOB u
HCIIONE30BATE YPOBCHB) UH(OPMALHOHHBIE) pasBuTHA | M TEXHOJOTMH (B TOM YMCIIE | TEXHOJIOTHH (B TOM qucie
COBPEMEHHBIE HOBBIX HaIpaBJICHUI B | MH(QOPMAIIMOHHBIX) Pa3BUTHS HOBBIX | WH(OPMAITMOHHBIX) PA3BUTHS HOBBIX
METOJIbI - MPOMBIIICHHON OMOTEXHOIOTHH; | HAIIPABIEHWH B NPOMBINIICHHON | HAIIPABIEHWHA B NPOMBIIUIEHHON
TEXHOMOTHH (B TOM — 3HaYeHHe U ponb MHpopMaruy u | OHOTEXHOJIOTUH; 3HAYEHUA W POJHM | OMOTEXHOJIOTHH; 3HAYEHHSA W POIH
MH(GOPMALMOHHEIX TEXHOJIOTHH B nHpopMalMu W WHPOPMANMOHHBIX | HHQOPMAIUH HW WHPOPMAIIHOHHBIX
Hucie pa3BUTHU COBPEMEHHOI'O TEXHOJIOTH B pPa3BUTHUM | TEXHOJOTUI B pa3BUTUH
I/IH(bOpMaHHOHHLIC) 06]_]_[@(;’1“]33 u IKOHOMUYECKUX | COBPEMCHHOI'O O6HI€CTB3. " | COBpEMCHHOT'O O6H_IGCTB3. n
B 3HAHWH, CIOCOOBI NpHUMEHEHHs | JKOHOMHYECKMX 3HAHMH, CIOCOOBI | SKOHOMMYECKHMX 3HAHUH, CHOCOOBI
npo(heCCUOHANBHO UHPOPMAIMOHHO- IIPUMEHEHUS UHGOPMAITMOHHO- | TIPUMEHEHHUSI UH(POPMAIMOHHO-
H IeITeIIbHOCTH KOMMYHHKAIHOHHBIX TEXHOIOTHi | KOMMYHUKAIIMOHHBIX TEXHOJOTMH B | KOMMYHHKAIMOHHBIX TEXHOJIOTUH B
B HpOMBIH.IJ'ICHHOfI HpOMI)IHIJIeHHOI\/'I 6I/IOTGXHOHOFI/II/I; HpOMBIHIIIGHHOfI 6I/IOTGXHOJ'IOI‘I/II/I;
OUOTEXHOJIOTHY; MopsiIKa BBOJA U PEJAKTUPOBAHMS | TIOPSAKAa BBOAA U PEAAKTUPOBAHUS
—MOPSJI0K BBOJZIA u | “HbOpMAIIH B cucteme | MHGpOpMAIIH B CHCTEME
peIaKTHPOBAHUA I/IH(I)OpMaHI/IH B | aBTOMAaTU3alnumn aBTOMaTHU3alluu
CHCTEME aBTOMATH3aIlUH
yMeeT — HUCIIOJIb30BATh COBPEMEHHBIE | YMEHHE npu peleHH: | IeMOHCTPUpPYET (na ocHoBe | 76-85
(IpoiBUHYTHIA) METOIbl U TEXHOJOIMH (B TOM | MPAKTHYECKHX BONPOCOB M 3a/a4 | 3HAHWH) pelleHHe NPAKTHYeCKUX

yuciae  WHPOPMALMOHHBIE) B

MIPOMBIIIJICHHOW OMOTEXHOJIOTHH;
— MOJIb30BaThCs POrpaMMHBIM
TSt

npoecCHOHaIbHBIX 33/1a4;

o0ecrieyeHneM pereHus

HCIO0JIb30BAaTh 3HAHUA OCHOBHOIO
MaTepuaJjia 7| HCIIOJIb30BaTh
COBPEMEHHBIE METO/Ibl U TEXHOJIOTHH
(B TOM uymcie HHPOPMAIMOHHBIE) B

HpOMBIH.U'ICHHOfI 6I/IOTGXHOHOFI/II/I;

BOIIPOCOB H 3aJa4 HCIIOJIB30BaHUE

COBpPEMEHHBIX METO/IOB U
TEXHOJOTMH (B TOM  4YHCHe
WHPOPMAITHOHHBIX ) B
NPOMBILIJICHHOW  OMOTEXHOJIOTHH;




—HCIIOJIb30BaTh CEPBHCHI U | TI0Jb30BaThCA MPOTrPaMMHBIM | MOJB30BAHUE MPOrpaMMHBIM
MH(QOPMAaILMOHHBIE PECYPChl CEeTH | oOecrieuyeHneM IS pewieHus | obecreueHueM ISt peleHus
WHTepHeT B NPOMBIIUICHHOH | MPOQEeCCHOHANBHBIX 3aja4; | mpodecCHOHaIbHBIX 3azay;
OMOTEXHOJIOTUH HCIIOJIb30BaTh CEPBUCHI U | UCIONb30BaHNE CEPBHCOB u
MHQOPMALMOHHBIE PECypchl CeTU | MHQOPMALMOHHBIX PECYPCOB CETH
NurepHeT B npomslnieHHon | MHTepHeT B MIPOMBIIUIEHHON
OMOTEXHOJIOTUH OHOTEXHOJIOTHH
BJIajIeeT —COBPEMEHHBIMH  METOJAaMH | | IJIy0OKoe W TPOYHOe BJiajJeHue | JeMOHCTPUPYeT HaBbiku | 86-100
(BBICOKHﬁ) TEXHOJIOTUIMU (B TOM 4yuciec | SHAaHUIAMH, YMEHUSIMHA MU | COBpEMCHHBIX METOI0B n
HbOPMALHOHHBEIMH) p | HABBIKAMH COBPEMCHHEIX METOZIOB | TEXHONOTM (B ToM  umcne
. . |m TexHomormid (B TOM YHcie | HHPOPMAIIMOHHBIX ) B
MPOMBIIIIIIEHHON OMOTEXHOJIOTHH; .
WHPOPMAIIOHHBIX) B | IPOMBIIIUICHHOH OMOTEXHOIOTHY;
OCHOBHBIMHU MCTOMAMIL, | 1 OMBITILIEHHOMN GHOTEXHONOTHH; OCHOBHBIX METO/IOB, CIIOCOOOB H
criocobamu u CPCACTBAMM | oCHOBHBIX METOJOB, CIIOCOOOB U | CPEACTB  IOJYYECHHs,  XpaHEHWS,
HOoTy4CeHN, XPaHEHUs, | cpelcTB  TIONy4YEHHs, XpaHEHHs, | nmepepaboTku HHPOPMAIMK; HABHIKOB
nepepadboTKu uHpopManuy; | NepepadoTKi HHGOPMALIUK; HAaBBIKOB | pa0OTBI € KOMIBIOTEPOM  Kak
HABLIKAMH paboTHI c | paboTBl €  KOMIBIOTEPOM  Kak | CPEACTBOM yIpaBlIeHUS
KOMTIbIOTEpOM  Kak  cpectsom | CPEACTBOM ynpasieHus | uHpopManuen
. uHpOpMaIen
ynpasiieHHs: H”HPOpMaIen
OIIK-2 3HaeT —OCHOBHBIE TOHATHS, (QOPMYJBI U | 3HAHUA (TosIBKO OCHOBHOTO | JeMOHCTPHPYeT 3HAHMS OCHOBHBIX | 61-75
CIIOCOOHOCTD u | (moporoserii 3aKOHBI €CTECTBEHHOHAYYHbIX | MaTepHajia) OCHOBHBIX IIOHSTHH, | MOHATUH, (OpMYT U  3aKOHOB
FOTOBHOCTE YPOBEHbB) JUCLUIUIMH B npodeccuoHanbHoi | Gpopmyn u 3aKOHOB | €CTECTBEHHOHAYYHbIX IUCLUUILIUH B
HCIIONB30BATh JIeSATeIbHOCTH, METO/BI | €CTECTBEHHOHAYYHBIX JUCIMIUIMH B | MTpodecCHOHabHON  IeATeNbHOCTH,
MaTeMaTHYEeCKOro  aHaiu3a | | NpoeCCHOHAIBHONW  JIEATENbHOCTH, | METOJbl MATEMaTHIECKOrO aHaIn3a U
OCHOBHBIE 3aKOHBI
MOJIETTMPOBAHMS, TEOPETHUECKOTO | METOIbl MAaTEMATHUECKOT0 aHaIN3a U | MOJAETHUPOBAHMS, TEOPETUYECKOTO H
€CTECTBEHHOHAYYH
u 9KCMIEPUMEHTAIEHOTO | MOAEITUPOBAHUS, TEOPETUYECKOTO W | SKCIIEPHUMEHTAIBHOTO MCCIIeT0BAHUS;
BIX JUCIUIUIAH B
WCCJIEJOBAHNUS; 9KCHEPUMEHTAILHOTO OMOTEXHOJIOTHUECKUX ACIIEKTOB,
NMpoeCccnoHaTBEHO —OMOTEXHOJIOTMYECKNE  ACTIEKTHI, | MCCIIETOBAHMUS; UCTIONIB3YEMBIX B OHOTEXHOJIOTHH;
H  JCATCIBHOCTH, UCIIOJIb3yeMbIe B OMOTEXHOIOTHH; | OMOTEXHOJIOTHYESCKHX acleKToB, | OObEKTOB OMOTEXHOJOTMH W HX
IPUMCHATh MCTOZbI —00BEKTHl OHMOTEXHOJIIOTHM M WX | UCTOJNB3YeMbIX B OWOTEXHOJOTHH; | OMOTEXHOIOTMUECKIX byHKIUH,
MaTEMATUYECKOrO OonoTexHoNornvueckue (QYHKIUHU, | OOBEKTOB OWOTEXHOJNOTMM H WX | IPUHIIUIIOB KYJIbTUBHPOBAHUSI
MIPUHLIMIIBI KYJIETUBHPOBaHUs | OMOTEXHOIOTHYECKUX (GyHKUMH, | KIETOK; CYIIHOCTH METOJI0B
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aHajInu3a "u KJIETOK; MPUHLIUIIOB KyJIbTUBHPOBAHUS | MOJIEKYJIIDHOW TEHETHKH; 3TaloB
MOJIEIUPOBAHHS, —CYIIHOCTb METOJIOB | KIIETOK; CYITHOCTH METOJIOB | BBIACICHUS LIETIEBBIX IPOJYKTOB
TEOPETHYECKOTO 1 MOJIEKYJIIpPHOW T€HETUKH; MOJIEKYJISIDHOW TEHETHKH; 3TaloB
SKCTIEPHMEHTATBHO —3Tambl  BBIACNICHUS  LEJEBBIX | BBIJEJICHUS LIETEBBIX POTYyKTOB
MIPOAYKTOB
I'0 UCCIIENOBAHUS
yMeeT —IPOBOAMUTH 3KCIIEPUMEHTAIbHBIE | YMEHHE npu pelleHNH | AeMOHCTpHpYyeT (Ha ocHOBe | 76-85
(HpO}:[BI/IHyTI)II‘/'I) HCCIICAOBAaHUS M HCIBITaHUS 10 | NIPAKTHYE€CKHX BOINIPOCOB U 3aja4 3HaHI/II7l) peuaieHrue NMPAKTUYCCKHUX
3a1aHHOI MeToauke, | MCNOJIB30BATE 3HAHMSL OCHOBHOIO | BONPOCOB M 3a/1a4 NPH NPOBE/ICHNU
. | MaTepuaya U MIPOBOJIUTH | IKCHIEPUMEHTAIBHBIX HCCIEI0OBaHUM
MOJIb30BAaThCSl  MaTeMaTHYeCKOM . .
606 . SKCIIEPUMEHTAIbHbIE HCCIENOBAaHMA | U HCIBITAaHUH MO  3aJaHHOMN
OOpabOTKOM SKCHCPUMEHTANBHRIX |y pepprrapms 1m0 3a1aHHOM | METOMMKE, JEMOHCTPHPYET
JaHHBIX, METOJIUKE, MOJIB30BATHCS | BO3MOMHOCTH IOJIB30BATHCS
—TOJIb30BATHCS A3BIKOM | MaTeMaTHYECKOM 00paboTKOl | MaTeMaTH4eCKOH obpaboTkoit
MOJIEKYJISIPHON OMOTEXHOJIOTHH; SKCIIEPUMEHTAIbHBIX JTAaHHBIX; | SKCIIEPUMEHTAIBHBIX TAHHBIX;
—BBIOUPATS GroormuccKkime | MOAB30BATHCS S3BIKOM | TIOJIB30BaThCS SI3BIKOM
OB6BEKTE MOJIEKYJISIpPHON OMOTEXHOJIOTHH; MOJIEKYJISIPHON OMOTEXHOJIOTHH;
BBIOMpATh OMOJIOTHYECKUE O0BEKTHI | BEIOUPATh OHOIOTHYECKUE OOBEKTHI
BJIAJIEET —MeTolaMu u IOPUHLUIAMY | TIy00KOe ¥ TIPOYHOe BJIaJeHHe | IEMOHCTPHPYeT HABBIKHK Biaaxenust | 86-100
(BBICOKHIA) COBEPLIECHCTBOBAHUS METOJaMHU u NPUHLIAIIAMHI | METOAOB u MPUHLUIIOB
MIPOMBIIIUIEHHOM MUKPOOHOJIOTHH | COBEPIIEHCTBOBAHUS COBEPIICHCTBOBAHUS
1 OMOTEXHOJIOTHH; MPOMBIIIJIEHHOW MHKPOOHOJIOTMH W | MPOMBILICHHOM MHUKPOOHOJIOTHH U
—OCHOBHBIMH 3aKOHaMu | OMOTEXHOJOIUH; OCHOBHBIMHU | OMOTEXHOJIOTMH; OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCLHUIUINH 3aKOHaAMH C€CTCCTBCHHOHAYYHBIX | CCTCCTBCHHOHAYYHbBIX AWCHUIIIIMH B
B npoMblIeH o} | AUCUMITME B NIPOMBIIIIEHHOH | MPOMBINILICHHON MUKPOOHOJIOTHH U
MHUKPOOHONIOTMH M OHWOTEXHOJIOTHH, | OMOTEXHOJIOIHH, METOJI0B
MHUKPOOHOJIOrHH u
5 METOJIaMHU MaTEMaTHYECKOTO | MaTEMaTHYECKOTO aHam3a u
HNOTEXHOJIOTHH MeTOJIaMH
OTEXHONOTHH, erona aHanuu3a u MOJIEJTMPOBAHHUSA, | MOJEIUPOBAHUSA, TEOPETUUECKOTO H
MaTeMaTHtCCKOro  aHallM3a U | 1eopeTHYECKOro U | 9KCIIEPUMEHTATBHOTO UCCIICI0BAHMS
MOACTUPOBAHUS, TCOPECTHUICCKOIO | 3KCIIEPUMEHTAIILHOTO UCCIIEJOBAHNUS
u 9KCIEPUMEHTAIBHOTO
WCCIIEIOBAHUSA
OIIK-3 3HAET —KOHIEIIINN CTPOCHHUS BEIIECTBA; 3HAHUSA (TOIBKO OCHOBHOIO | 1€eMOHCTPUPYeET 3HAHUSA KoHIenmwu | 61-75
CITOCOOHOCTD (moporosblii ~OCHOBHBIC HalpaBJICHUA U | MmaTepMajia) KOHLENIMU CTPOEHUS | CTPOEHHS  BEILIECTBA;  OCHOBHBIX
YPOBCHB) npo0baeMaTuKy COBPCMCHHBIX | BeriecTBa; OCHOBHBIX HAaIpaBJIE€HUM | HANpaBJIECHUM u po0JIEeMaTHKY
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HCIIOJIL30BATh NpPEACTABICHU POCCHICKMX U | U MpOOJeMAaTHKy  COBPEMEHHBIX | COBPEMEHHBIX MIPEJCTaBICHUH
SHAHUS o 3apyOeKHBIX YYEHBIX O | IPeACTaBIEHUH  POCCUHCKHMX U | POCCHMCKHX U 3apyOeKHBIX YUEHBIX
COBPEMEHHOM ¢usnueckoil KapTHHe MHpa H | 3apyOeXHBIX YUeHBIX O (HU3MYEeCcKOH | 0 (u3MyYecKoil KapTHHE MHUpa H
busHIecKoii CTPOEHUU BELIeCTBa JUIsl | KapTUHE MUpa U CTPOESHUU BEIIECTBA | CTPOCHUM BELECTBA ISl TOHUMAaHMS
KapTHHE MHpa MMOHMMAaHUS OKPY’KAoIEro MHpa | IUIsl IOHUMAaHMs OKPYXKAIOIIEro MApa | OKPYXKAlOIero MHpa M SIBICHUHI
’ U SIBJICHU TPUPOIBI U SIBJICHUN TPUPOIBI MIPUPOJIBI
IIPOCTPAHCTBEHHO-
yMeeT —OT/IMYaTh HAY4YHOE IIO3HAHUE OT | yMEeHHe npu pelieHnd | AeMOHCTPUPYeT YMEHHs omIH4arh | /6-85
BPCMCHHLIX (IpOABHHYTHIN) | HEHAYYHOTO; MPHUMEHITH 3HAHMS | MPAKTHYECKHX BOINPOCOB M 3a/]a4 | HAYYHOE IIO3HAHHUE OT HEHAYYHOTO;
3aKOHOMCPHOCTIIX, (hu3nIecKux u XUMUYECKUX | MCMOJb30BATh 3HAHUS OCHOBHOIO | MPUMEHSTHh 3HAHHUA (U3UYECKUX U
CTPOCHUU 3aKOHOB JUTS ONMCaHUs | MaTepHaja M OTIMYaTh HAYYHOE | XUMHUYECKHUX 3aKOHOB JUISl OTHCAHUS
BemecTea Tt €CTECTBEHHOHAYYHON  KapTHHBI | [IO3HAHUE oT HEHAy4YHOI'O; | €CTECTBEHHOHAYYHOMI KapTUHBI
MUDpa; NPUMEHATh 3HAaHUS (PU3MYECKUX W | MUpA; 1aBaTh MPaKTHYECKYIO OIICHKY
HOHNMaHH —JaBaTh NPAKTHYECKYI0 OILEHKY | XMMUYECKHX 3aKOHOB JJISl ONMCAHUS | COBPEMEHHOH (U3UUECKOl KapTHHE
OKPY’KaroIlero COBPEMEHHOI usmyecKoii | CCTECTBEHHOHAYYHOM KapTUHBI | MUpa Ha OCHOBE OIPENEICHHBIX
Mupa M SBJIEHUi KapTMHe ~MMpa Ha  ocHope | MHPa; 1aBaTh NPAKTUYECKYIO OLCHKY | MONOXKEHMAX — TEOPUM  CTPOCHHA
COBpEeMEHHON (pU3MUecKoil KapTHHE | BellecTBa
IIPUPOIBI oTnpeeNeHHbIX MOJIOKEHUSX P ¢ P B
MHpa Ha OCHOBE OINpEAEICHHBIX
TCOpHH CTPOCHHA BEILECTBA MIOJIOKEHUSAX ~ TEOPUH  CTPOECHMS
BEIIIECTBA
BJIa/Ie€T —HaBbIKAMU aHAJIU3a IPUPOJHBIX | IJy0OKOe M TIPOYHOE BJIaJeHHEe | IeMOHCTPUPYeT HABbIKU Baagenus | 86-100
(BBICOKHIA) SABIICHU W TPOLECCOB  C | 3HAHUAMHU, YMEHHUSIMH M | aHAIW30M TPUPOAHBIX SBICHUU W
MIOMOIIBIO  TPEACTABICHUA O | HABBIKAMM AHAJIN3a [PHUPOJHBIX | NMPOLIECCOB c ITOMOUIBIO
€CTEeCTBEHHOHAYYHOM KapTHHE | SBJIEHUM M MPOIECCOB C TIOMOIIBIO | MPEJCTaBICHUI 0
MHUpA; [IPEACTABIICHUI 0 | €CTECTBEHHOHAY4YHON KAPTUHE MUPA;
—CHOCOOHOCTBIO HCIIONIB30BaTh | €CTECTBEHHOHAYYHON KapTUHE MHpPA; | 3HaHUSAMU 0 COBpEMEHHOU
3HaHUS 0 COBpeMeHHOI\/'I HCII0JIb30BaTh 3HaHHA (o} (I)I/ISI/I‘IGCKOI\/'I KapTuHE MHpa,
busuueckoil  KkapTude  Mupa, | COBPEMEHHOM (du3nUecKkoll KapTHHE | MPOCTPAHCTBEHHO-BPEMEHHBIX
MUpa, MPOCTPAHCTBEHHO-BPEMEHHBIX | 3aKOHOMEPHOCTSIX, CTPOEHUU
MIPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOEHHUHM | BELIECTBA JUIS [TOHMMAaHUS
3aKOHOMEPHOCTAIX, CTPOCHUI | ponecTBa TUTST MMOHMMaHUS | OKPY)KAIOIIETO MHpa W  SBJICHHUU
BeIecTsa ULl HOHUMAHHSA | okpyskaroliero Mupa ©  SBJICHHH | TIPUPOJIBI
OKpPYXKAIOUIEr0 MUpa W SIBICHUH | mprpobl
MIPUPOJIBI
[1K-2 3HaeT —OCHOBHBIE NPHUHLMIBI PETYISALNNA | 3HAHUS (TobKO OCHOBHOIO | I€eMOHCTPUPYeT 3HAHUS OCHOBHBIX | 61-75
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CII0OCOOHOCTD K
peanu3aium u
YIIPaBJICHUIO

OMOTEXHOJIIOTHYECK

HMHU IIponeccaMu

(TIOpOTOBHIit MeTaboNM3Ma M CKOPOCTH POCTa | MaTepHaia) OCHOBHBIX MPHHIIUIIOB | MPUHIIAIIOB PErYJISAIMA MeTa0oI13Ma
YPOBEHB) MHUKPOOPraHU3MOB, CIIOCOOBI | perysmuy MeTaboNM3Ma U CKOPOCTH | 1 CKOPOCTH pocra
KyIbTHBUPOBAHNA poCTa MUKPOOPraHM3MOB, CIIOCOOOB | MUKPOOPTaHU3MOB, Ccroco6oB
MHKPOOPIaHHSMOB, KYJIbTUBUPOBAHUS KyJIbTUBUPOBAHUS
KOJUYECTBCHHBIC
XapAKTEPHCTHKH POCTA KyJBTYD, MHKPOOPraHU3MOB, KOJIMYECTBCHHBIX | MUKPOOPTraHU3MOB, KOJUYECTBCHHBIX
06opy10BaHHe juis | XQPAaKTepPUCTUK — pocTa  KyJIbTYp, | XapaKTCpPUCTHK — pOCTa  KyJIbTYD,
KYJIbTUBUPOBAHUS obopymoBaHus JUIs | 00OpyIOBaHUS JUTS
MUKPOOPTaHH3MOB, XpaHEHUE | KyJIbTHBHPOBAHMUS KYJIbTUBUPOBaHUS
MUKPOOPraHU3MOB; MUKpPOOPTaHU3MOB, XpaHEHUs] | MUKpPOOPTaHU3MOB, XpaHeHUs
— OCHOBHBIC STAlBl |\ 1K pPOOPraHM3MOB; OCHOBHBIX | MHKPOOPTaHH3MOB; OCHOBHBIX
OMOTEXHOJIOTUYECKOTO TPOLIECcca;
—CMOCOGHI, METOM! H TpHHLHTEI 3TamoB OHOTEXHOJIOTMYECKOr0 | 3TaroB OHOTEXHOIOTHYSCKOTO
peam3amn " yrpaerms | TPOUSCC; croco0OB, METOJIOB | | MpoIlecca; CIOCOOOB, METOJOB H
GHOTEXHOIOrHUECKMMH MPUHIIUITOB peanu3zainuu U | IPUHIUTIOB peanu3anuu u
nporieccamu; yHpaBiICHHUsT OMOTEXHOJIOTUYCCKUMHU | YIIPABICHHUS OHOTEXHOJIOTHYCCKUMHU
—COBPCMCHHBIC AOCTHKCHUA | 1IpoIieccaMu, COBPEMCHHEBIX | IIpOIIeCCaMU, COBPEMCHHBIX
OHMOJIOTUYECKUX HayK M | JOCTHKEHUN OMOJIOrMUYECKUX HayK u JIOCTHKEHUN OMOJIOrMYECKUX HayK 1
OMOMEIMIMHCKUX TEXHOJIOT UM OMOMEIMIIMHCKUX TEXHOIOI Ui OMOMEAMIIMHCKUX TEXHOIOI Ui
yMeeT —perynmpoBaTh U | yMeHHe npu pelIeHHH | IEMOHCTPHpPYeT (na ocHoBe | 76-85
(IpONBHHYTHIN) | COBEPIIEHCTBOBATH NMPaKTHYECKUX BONMPOCOB W 3a/1a4Y | 3HAHWI) pellieHne TNPaAKTHYEeCKHX
OMOTEXHOJIOTUYECKUI TIPOILIECC C | MCMOJIb30BATh 3HAHHS OCHOBHOI'O | BONPOCOB u 3ajgaq hifi |
LEJIBIO MOJyYCHHs | MaTepHaja W  PeryavpoBaTh U | pEryJUPOBaHUS u
BBICOKOKAYECTBEHHOTO COBEPIICHCTBOBATh COBEPIICHCTBOBAHUS
KOHEYHOTO MPOJIYKTa; OMOTEXHOJIOTUYECKHI  MpoIecc ¢ | OMOTEXHOJOTHYEeCKOro Ipolecca ¢
—OCYIECTBIATh LEJIBIO MOJYYCHUS | LENBIO MOJYYCHUS
OMOTEXHOJIOTUYECKUE TPOIECCHI | BRICOKOKAUYECTBEHHOTO  KOHEYHOI'O | BHICOKOKAYECTBEHHOTO  KOHEYHOTO
MPOM3BOACTBA W IOJYYCHHE | MPOIYKTa; OCYILECTBJIATh | MPOJYKTA; OCYIIECTBJICHHS
OHOJIOTHYCCKH AKTUBHBIX | OMOTEXHOJOTHYCCKUE MIPOLIECCHI | OMOTEXHOIOTUIECKIX MPOIIECCOB
BEIIIECTB u OTJIIENBHBIX | ITPOU3BOCTBA u MOJTyYeHHNE | MMPOU3BOJICTBA u MOJTyYeHUS
KOMITOHEHTOB MHUKPOOHBIX | OMOJIOTMYECKH aKTHBHBIX BEIIECCTB M | OMOJOTHYECKH aKTHBHBIX BEIICCTB U
KIIETOK; OTIEIbHBIX KOMITOHEHTOB | OTIAEIBHBIX KOMITOHEHTOB
—IPOBOJAMTH BBIJICIICHUE U OYUCTKY | MEKPOOHBIX  KJIETOK; TMPOBOJUTH | MUKPOOHBIX KJICTOK; IS
BAB u3 OMoMacchl U | BeieneHne W ouuctky BAB u3 | mpoBeieHus BBIACNECHUS U OYUCTKU

KYJbTYpalbHOU XKUIKOCTH;

OromMacchl u KyJbTypaJbHOU

BAB n3 Gnomaccel U KyJIbTypaJIbHON
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—OCYIIECTBIATH MOCTaAUHbBIN
KOHTPOJb W  CTaHAAPTU3ALHUIO

MOTyYaeMBbIX IpernapaTroB
(ompeneneHre  aHTUMUKPOOHOM
aKTHUBHOCTH AHTHOMOTHUKOB,
aKTUBHOCTH (bepMEeHTHBIX
MpernapaToB, >KHU3HECIIOCOOHOCTH
MUKPOOPTaHU3MOB);

—00ecIeYnBaTh co0mroienue
MPaBUII MPOMBIIIITICHHON

TUTUEHBI, OXPaHbl OKpPYKAIOLIEH
Cpelbl, OXpaHbl TPyAa U TEXHUKHU
0e301macHOCTH.

—BBIOMpATh ONTHUMAJILHBIC YCIOBHUS
XpaHEeHUs OMOTEXHOJIOTUIECKHUX

npenapatoB MW OLCHUBATHL HX

KUJIKOCTH; OCYIIECTBIISTH
MOCTaIUMHBIN KOHTPOJIb u
CTaHIapPTH3AIIHIO MOTy4aeMbIX
IIpenapaToB (onpenenenue
AHTUMHKPOOHOH AKTUBHOCTHU
aHTHONOTHKOB, AKTUBHOCTH
(hepMeHTHBIX Mpenaparos,
KHU3HECTIOCOOHOCTH

MHKpPOOPTaHU3MOB);  00ECIIEYNBATH
coOroieHne TIpaBHII
HpOMLIHIJ'ICHHOI\/'I TUTUCHBLI, OXPaHbI
OKpY’KaloIeH Cpeibl, OXpaHbl TpyJaa
Y TEXHUKH 0€301acHOCTH; BEIOWPATh
OINITUMAJIbHBIC  YCJIOBUA XPaHCHUA
OMOTEXHOJIOTUYECKUX MpenapaToB U
OLICHMBATh MX KauyecTBO B Mpolecce
JUIMTENTFHOTO XPaHeHHUs

KHUJIKOCTH; OCYILECTBICHUS
MOCTaIUHUHOTO KOHTPOJIS u
CTaHJapTH3aLUU MOTY4aeMBbIX
npenapaToB (onpenenenue
AHTUMHUKPOOHOH AKTUBHOCTH
aHTHOMOTHKOB, AKTUBHOCTH
(epMeHTHBIX npenaparos,
KHU3HECTTOCOOHOCTH

MHUKpPOOPTaHU3MOB);  OOecTedeHus
coOmroaeHAS TIPABILIT

HpOMBIHIHCHHOﬁ TUTUCHBI, OXpaHBI
OKpY’KaIOIIeH Cpe/bl, OXpaHbl TPyAa
W TEXHWKH O0e30MacHOCTH; BBIOOpa
OIITUMAJIBHBIX YCJ'IOBI/II\/'I XpaHeHI/IH
OMOTEXHOJIOTHYECKUX IPEnapaToB U
OIICHKM WX KauecTBa B Ipolecce
JUTUTEIBHOTO XpaHCHHS

KauecTBO B npoiiecce
JUTUTENIBHOIO XPaHEHUS
BJIa/Ie€T —MeToaMu YIpaBIIIEMOIo | IJIy0oKoe M TPOYHOe BJIaJIeHHe | IeMOHCTPHUPYeT HaBbIKK Baagenust | 86-100
(BBICOKMIT) KyJIbTUBUPOBAHUS METOAaMH YIPaBIIEMOTO | METOOB YIIPaBIIsIEMOr0
MUKPOOPraHU3MOB; KYJIbTUBUPOBAHUS KYJIbTUBUPOBAHUS
—MeToaaMu MMMOOWIIN3AINN | MUKPOOPTaHU3MOB; METOAaMH | MUKPOOPIaHU3MOB; METOJIOB
KJIETOK MUKPOOPTaHU3MOB; MMMOOWITA3AITIHI KJIETOK | IMMOOMIIA3AITIT KJIETOK
—TEeXHOJIOTHEH TIOJTYYCHHS] | MUKPDOOPTAaHU3MOB;  TE€XHOJOTHUSMH | MEKPOOPTaHHU3MOB; TEXHOJIOTHIA
OHOJIOTHYECKH AKTUBHBIX | TOJY4YEeHUsI OMOIOTHYECKH aKTUBHBIX | IMOJYYCHUsT OMOIOTHYECKH aKTHBHBIX
BEII[ECTB u OT/AENBHBIX | BEIIECTB U OTJCITHHBIX KOMIIOHEHTOB | BEHIECTB M OTACIIBHBIX KOMIIOHEHTOB
KOMITOHEHTOB MUKPOOHBIX | MUKPOOHBIX KIIETOK; CIIOCOOHOCTBIO | MUKPOOHBIX KJIETOK; CIIOCOOHOCTBIO
KIIETOK; K peanu3allud W  VYOPABICHUIO | K  pealu3alud U YIOPaBICHUIO
—CITOCOOHOCTBIO K pealM3aliid M | OMOTEXHOJOTHYECKUMH TpoIeccaMu | OMOTEXHOJIOTMUECKUMU TPOIIeCCaMuU
YIIPABJICHHUIO
OMOTEXHOJIOTHYECKUMHU
MpoueccaMmu
T1K-3 3HAET —METOIBl OLEHKH CPEANCTB W | 3HAHMS (TOIBKO OCHOBHOIO | 1€eMOHCTPUpPYeT 3HaHMS MeEToloB | 61-75
(TIOpoTroBEIit MCTOZI0B HOBBIICHUS | maTepuasa) METOJIOB OLICHKH | OLICHKHU CpeAcTB " METOI0B
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TOTOBHOCTHb
OLICHUBAThH
TEXHUYCCKHEC
cpeacTBa n
TEXHOJIOTHH c
Y4ETOM
9KOJIOTHYECKUX
MOCJICICTBUH 1704

MMPUMCHCHUA

YPOBEHB)

0e30macHOCTH TEXHUYECKUX
CPEACTB W  TEXHOJOTHYECKHX
HPOLIECCOB;

—CcnocoObl MPUMEHEHUS
TEXHHUYECKUX CpenCTB "
TEXHOJIOTUH c Y4ETOM
IKOJIOTUYECKHX TIOCICACTBUI HX
NPUMEHCHHUS,

—METO/I0JIOTHIO NPUMEHEHUS
MOHUTOpPHUHTA KadyecTBa u
0e30macHOCTH TEXHUYECKUX

CpEeACTB MU  TEXHOJOTMH B

CpPEeICTB M METOJOB IOBBILICHUS
0€30I1aCHOCTH TEXHUYECKHUX CPENCTB
U TEXHOJOTMYECKHUX  IPOLECCOB;
CHOCO0OB MPUMEHEHHSI TEXHHYECKIX
CPEICTB U TEXHOJOTUH C Yyd4eToM
OKOJIOTHYECKUX  MOCHEACTBUU X
[IPUMEHEHUS; METOA0JIOTUH
MMPUMCHCHUSA MOHUTOPHUHI'A KaUCCTBa
u  0e30macHOCTH  TEXHHUYECKUX
CpEACTB u TEXHOJIOTUH B

MPOMBIIIJICHHOW MHKpPOOHOJIOTHH U

MOBBIIIEHUS 0€30I1aCHOCTHA
TEXHUYECKHUX CpeICTB u
TEXHOJIOTUYECKUX MPOIIECCOB;

CHOCOOOB MPUMEHEHHUS! TEXHUYIECKUX
CPEINCTB U TEXHOJOIMH C Y4eToM
OKOJIOTHYECKUX  MOCIEACTBUH X
IIPUMEHEHUS; METOAOJIOTUH
MMPUMCHCHHA MOHUTOPUHI'a Ka4€CTBA
n  0e30macHOCTH  TEXHUYECKUX
CpEeACTB u TEXHOJIOTUI B

MPOMBIIIJICHHOW MHKPOOHOIOTUH H

IPOMBIIIJIEHHOH MHKPOOHMOJIOIUH | GHOTEXHOJIOTHH OMOTEXHOJIOTHH
1 OMOTEXHOJIOTHH
yMeeT —HOHMMaTh W  AHAIN3UPOBATH | yMEHHE (mpu pelIeHHH | 1IeMOHCTPHpPYeT (Ha ocHoBe | 76-85
(mpomBuHYTHINH) | HHGOpPMALMIO IO  Ccroco0aM | MPAKTHYECKHX BONMPOCOB M 3aj1ay) | 3HAHWII) pelleHHe NPAKTHYECKHX
OLIGHKM CPEICTB X METOJOB | MCMOJb30BATh 3HAHUSI OCHOBHOIO | BOIIPOCOB M 3aJa4 JJIsi IOHUMAaHUs
HOBBIIICHUS 0e30MmacHOCTH | MaTepHajia " NOHMMaTh, | 1 aHaiMM3a  MHQOpMAIMK 1O
TEXHUYECKUX Cpe/CTB W | aHaIM3upoBaTh HMHQOpMaNMIO 1O | cmoco0aM  OLEHKH  CPeACTB  H
TEXHOJIOTHUYECKHX MPOIECCOB; croco0aM  OIEHKH  CPEeICTB W | METOJIOB IMOBBINICHUS 0€30MacHOCTH
—TIPUMEHSThH BBIOpAHHBIE | METOJIOB MOBBIIICHHS OE30IACHOCTH | TEXHUYECKUX Cpe/CTB u
TEeXHHYECKHUE cpencraa U | TEXHHYECKUX CpencTB U | TEXHOJIOTHYECKUX IPOIIECCOB; JUIS
TEXHOJIOInu C YUYCTOM | TEXHOJOTHYCCKUX IpouccCCoB; | NPUMCHCHUA BbI6paHHI)IX
IKOJIOTUYECKHX TIOCIEACTBUA WX | IPUMEHSTH BBIOpaHHBIE | TEXHUYECKUX CPEJCTB M TEXHOJIOTHI
NPUMEHEHUS, TEeXHUYECKHUE cpencraa u|c y4eToM IKOJOTUIECKUX
—IHPUMCHATDH 3HaHUA O | TEXHOJIOTUH C YUeTOM HOCJ’IeJJ;CTBI/Iﬁ UX NPUMCHCHUA, IJIsA
MOHUTOPHUHI€E KadecTBa u | OKOJOTHYCCKUX MOCJIEACTBUN  UX IIPUMCHCHUSA 3HaHUHU O MOHUTOPUHIC
6E30MACHOCTH Texuuyeckux | IPAMEHEHHUS, NPUMEHATh 3HAHMA O | Ka4ecTsa u Oe3omacHOCTH
CpeaCTB u TeXHOIOT i B MOHUTOPUHIC KayeCcTBa N | TCXHUYCCKUX CpeilCTB N TEXHOJIOTHUHU
o 0€30MaCHOCTH TEXHUYECKUX Cp€ACTB | B IIPOMBIIIIJIICHHOU MI/IKpO6I/IOHOFI/II/I )51
HPOMBIIUIEHHOH MHKPOGHONOIHH |\ roy o noryii 5 MPOMBIIIJICHHON | OMOTEXHOJIOTHH
1 OHOTEXHONIOTHH MHKPOOHOJIOTHH U OHOTEXHOJIOTUH
BJIa/I€ET —HaBbIKAMU OLIEHKH CPEACTB U | IJy0OKoe M TIPOYHOE BJIaJeHHe | IeMOHCTPUPYeT HABbIKU Baagenus | 86-100
(BBICOKHIA) METOJIOB MOBBIIICHNS | 3HAHUSIMH, YMeHHSIMH M | OIGHKH  CPEACTB WU  METOJIOB
0e30macHOCTH TEXHUYECKUX | HABBIKAMH  OLICHKH CPEACTB M | MOBBIILIEHUS 0e30nacHOCTH
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CpPEICTB M  TEXHOJOTHMYECKHUX
IIPOLIECCOB;

—IpHeMaMM IIOMCKa U TNPHHATHUSL
pereHni o BEIOOpY
TEXHUYECKUX CpeACTB u
TEXHOJIOTUH c Y4ETOM
OKOJIOTHYECKHUX MOCIEJACTBUH HX
MPUMEHEHUS;

—HaBBIKAMHU MPUMEHEHUS
MOHUTOPHHIA KadyecTBa u
0e30macHOCTH TEXHUYECKUX

CpEeACTB MU TEXHOJOTMH B
MPOMBIIIICHHON MUKPOOHOJIOTHHU
1 OMOTEXHOJIOTHH;

—METOAJaMHU OLCHKU TEXHUYCCKUX
CPEACTB M TEXHOJOTUHA C Yy4ETOM
AKOJIOTUYECKUX TOCIEACTBUN HX

METOA0B IIOBBIIICHUA 0€e30IMacHOCTH

TCXHUYCCKUX Cp€acTB n
TCXHOJIOIHYCCKHX IponIeCCOB;
npueMamMu IIOUCKa W  HNPUHATUA

pElIeHUH 10 BBIOOPY TEXHHUYECKUX
CPEACTB U TEXHOJOTHA C Y4YETOM
SKOJIOTUYECKUX  MOCIEACTBUM  HX
MIPUMEHEHUS; HaBbIKAMH
MPUMEHEHUSI MOHUTOPUHIa KauecTBa
u 0e30MmacHOCTH  TEXHUYECKHX
CpENCTB U TEXHOJIOTUI B
MPOMBINIUICHHON MUKpPOOHOIIOTHN |
OMOTEXHONOTUN; METOJIAMH OIICHKH
TEXHUYCCKUX CPCACTB U TEeXHOJIOTHI
c y4eTOM 3KOJIOTHYECKHUX
MOCJIEICTBUNA UX NPUMEHEHUSA

TEXHUYECKUX CpEeJICTB u
TEXHOJIOTHYECKUX IIPOLIECCOB;
npueMaMyd IIOMCKa W HPUHSTHA
pelieHnid 1Mo BBIOOPY TEXHUYECKHX
CpPEeICTB U TEXHOJOTHH C Yy4YeToM
9KOJIOTMYECKUX  MOCIEACTBUI  HX
MIPUMEHEHUS; HaBbIKaMHU
MPUMEHEHUSI MOHUTOPUHIA KayecTBa
n  0e30macHOCTH  TEXHUYECKUX
CpeACTB u TEXHOJIOTUI B
MPOMBIIIJICHHOW MHUKpPOOHOIOTUH H
OMOTEXHOJIOTUH; METOAAMH OLIEHKU
TEXHUYECKUX CPEICTB U TEXHOJIOTUIT
c y4eTOM 3KOJIOTMYECKUX
HOCHGILCTBI/Iﬁ X IPUMCHCHUA

PUMEHEHUS
[1K-7 3HAET —CTIpYKTYypy TEXHOJIOTUYECKUX | 3HAHUSA (ToIbKO OCHOBHOTO | JEMOHCTPHPYeT 3HAHMA CTPYKTYphl | 61-75
CIIOCOGHOCTD (TToporoBbIif peIICHHH M MX KOPPEKTHPOBKY | maTephasa) CTPYKTYpPHI | TEXHOJIOTUYECKUX pEIIeHuN U uX
cHCTeMaTH3upoBar | YPOBCHB) npu TPOBCACHNM | rexoornyecknx pelIeHU M MX | KOPPEKTUPOBKY IIPH  [POBEACHHH
MPOMBIIUIEHHBIX WCTIBITAHUH .
b M 0006IIATH HPOPECCHBHEIX  GHOTEXHOTOr i KOPPEKTUPOBKY TpH HpOBeJleHI/II:I MIPOMBIIIIEHHBIX I/ICHI)ITEtHI/II/I
HHGOPMAIIO  TIO " HOBEIX Biiop | MPOMBIIIICHHBIX I/ICHI)ITEtHI/II/I MPOTPECCUBHBIX  OMOTEXHOJIOTHUH 1:1
-, GHOTEXHOIOrHIecKoil mpoyKiuy | MPOTPECCHBHBIX OMOTEXHOJIOTU U | HOBBIX BHJOB OHOTEXHOJOTMYECKOM
C Y4€TOM ONTHMM3AIMUHU 3aTpaT U HOBBIX BHIOB OHMOTEXHOJIOTMYECKOH MNpOAYKIMH C Y4YETOM OIITHUMHU3ALNN
pecypeos TIOBBIIIICHUS Ka4eCTBa | MPOAYKIMA C YYE€TOM ONTHUMH3AIMH | 3aTpaT ¥ TIOBBINICHHS KadecTBa
HpEAIPHATA IPOM3BOMMON MPOYKIIHH; U TIOBBIIIEHHA KadecTBa

—COCTaB NPOM3BOACTBEHHBIX U
HETPON3BOJICTBEHHBIX 3arpar
JIEUCTBYIOIIUX u
MOJEPHU3UPYEMBIX TIPOU3BOJICTB
OMOTEXHOIOTUYECKON
TPOTYKIUH;

—II0Ka3aTeNn 3¢ PeKTUBHOCTH

3arpar
MIPOU3BOAMMON IPOIYKLHUHU; COCTaBa
IPOU3BOACTBEHHBIX u
HEIIPOU3BOJACTBEHHBIX 3aTpar
JIEUCTBYIOIUX M MOJAEPHU3HPYEMBIX
MPOMU3BOACTB  OMOTEXHOJIOTHUECKON

MPOAYKIINH; rokaszaresien

POU3BOAMMON MPOJIYKLHHU; COCTaBa
[IPOU3BOJICTBEHHBIX u
HEIIPOU3BOACTBEHHBIX 3aTpar
JIEUCTBYIOIIUX M MOAEPHHU3UPYEMBIX
MPOM3BOACTB  OMOTEXHOJIOTHYECKON
NPOJYKIMH;

3¢ (HEeKTUBHOCTH

nokKasatTeJie
TEXHOJIOTMYECKUX
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TEXHOJIOTHUECKUX npoueccoB | 3pPEeKTUBHOCTH  TEXHOJOTHMYECKHX | MPOLECCOB MIPOM3BOJICTBA
IpOHU3BOACTBA IIPOIIECCOB MIPOM3BOACTBA | OMOTEXHONIOTUYECKOW  MPOIYKITHH;
GuoTexHONMOrHIeCKoiH OMOTEXHOJOTMYECKOW — TPOAYKIMM; | METOJXOB M CPEIcTB  cOopa,
HPOTYKIIUH;
METOAOB M CpeAcTB  cOopa, | 00paboTku, XpaHEeHus, Nepeaadyn u
—MeTOIbl H  CpeiacTBa  cOopa, 606
06paboTKH, XpaHeHws, mepenaqn | COPAOOTKH, XPaHCHHS, NEpEeNatl H | HAKOTICHHA uHpopmarm c
M Hakomlenus nHQopManuu c | HAKOIUICHHS nHPOpPMALTUH C | HCMONB30BaHUEM 0a30BBIX
UCIOJBb30BaHUEM 0a30BbBIX | HCIIOJIb30BAHHUEM 0a30BBIX | CHCTEMHBIX IIporpaMMHBIX
CUCTEMHBIX IPOrPaMMHBIX | CHCTEMHBIX NPOrpaMMHBIX | MIPOJYKTOB U TMAKETOB MPUKJIAJIHBIX
IPOAYKTOB u HAaKETOB | poAyKTOB W MAaKeTOB MPUKJIATHBIX | IPOTrpaMM B Ipolecce MPOU3BOACTBA
NpUKIAZHBIX — HPOrpaMM B | py6rpamm B mpomecce MpOM3BOACTBA | GHOTEXHONOTHYECKON MPOTyKIIHH;
nporecce MPOU3BOJICTBA o
. OMOTEXHOJIOTUYECKON TPOTYKITHH; PECYPCHOTO oOecrnieueHus
OMOTEXHOJIOTUIECKON 5 5
TIOJTY KITHE pecypcHoro obecrieyeHns | OMOTEXHOIOTHYECKOTO
—pecypeHoe oGecneyenne | ONOTEXHOIOTHYECKOTO IPOU3BOJICTBA
OMOTEXHOIOTUIECKOTO HPOU3BOACTBA
MIPOU3BOJICTBA
yMeer —IpUMEHATh METOAMKM pacdera | yMeHHe npu pelleHHH | IeMOHCTPHpPYeT (na ocHoBe | 76-85
(TpOIBUHYTHIN) | TEXHUKO-DKOHOMHYECKOU NPAKTHYECKHX BOMPOCOB M 3a/1a4 | 3HAHWI) pellleHNe NMPAKTHYECKHX
3(dexTHBHOCTH  TPOU3BOJCTBA | HCMOJIH30BATH 3HAHHS OCHOBHOIO | BONPOCOB W 3aJa4 IPUMEHSATH
OMOTEXHOJIOTMYECKOW MPOAYKIUK | MaTepuaaa W MPUMEHSTh METOJAUKH | METOJUKH pacuera TEXHUKO-
Opd  BBIOOpE  ONTHMAJBHBIX | pacdeTa  TEXHUKO-DKOHOMUYECKOW | IKOHOMHYECKOM s dexTHBHOCTH
TEXHUYECKUX U | 3¢ (eKTUBHOCTH MPOM3BOCTBA | MPOU3BOACTBA OHMOTEXHOJIOTHUECKOM
OpraHU3allMOHHBIX PEIICHHH; OMOTEXHOJIOTUYECKOW  TPOJIYKIUH | MPOAYKIHH npu BBIOOpE
—HCIIOJIb30BaTh TEXHOJIOTUH cOOpa, | IpU BBIOOpE ONTHMAIIBHBIX | ONTHMAIBHBIX ~ TEXHHYECKUX |
pa3sMemeHus, XpaHeHus, | TEXHAIECKMX M OPTraHM3ALMOHHBIX | OPTaHHM3ALMOHHBIX peLIeHUI;
HaKOTIeHNs, TpeoGpasoBamms u | PEUICHUI, UCIIONIL30BATh | MCIIONB30BaTh TEXHOJOIWH cOopa,
TEXHOJOTMH cOopa, pa3MelleHus, | pa3MeIleHHs, XpaHeHusl,
nepeaayn JaHHBIX B
XpaHEeHHS, HAKOIUICHUS, | HAKOIUICHUs, —TpeoOpa3oBaHUs U
i} HOHAJIBHO-
podeccroHam:HO npeoOpa3oBaHusI " nepeaavun | nepeaadn JIAHHBIX B
OPUEHTUPOBAHHLIX JaHHBIX B npodecCHOHANBLHO- | PO ECCHOHATBHO-
MH()OPMAIIMOHHBIX CUCTEMAX | OpUCHTHPOBAHHBIX OpPUECHTUPOBAHHBIX
MIPOU3BO/ICTBA UH()OPMALMOHHBIX cucTeMax | HH(pOPMAIIMOHHBIX cucTeMax

OMOTEXHOIOrNYECKOM MPOIYKINU

IIPOU3BOJCTBA OMOTEXHOJIOTUUECKOH
MPOAYKIINH

IIPOU3BOJCTBA OHOTEXHOJIOTUYECKON
MPOAYKIHH
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BIIaJIceT —odopmieHuEM  M3MEHEHHH B | IUIy0OKOe W TPOYHOEe BJIaJeHHe | IEMOHCTPUPYET HABBIKHU Biaaxenusi | 86-100
(BBICOKMIT) TEXHUYECKON U TEXHOJIOTMYECKOH | 3HAHUSIMH, YMEHHUSIMH u | opopmITeHUS W3MEHEHUI B
JIOKyMEHTAITIH IIpH | HABBIKAMHU O0OPMIICHUS U3MEHEHHUI | TEXHUIECKOW W  TEXHOJIOTHYECKOM
KOPPEKTHPOBKE TEXHOJOIMYECKUX | B TEXHUYECKOM M TEXHOJIOTHYECKOW | TOKYMEHTAllMH TPH KOPPEKTUPOBKE
MPOILIECCOB, CUCTEM YIpaBJICHHs | JOKYMEHTAUU MpPU KOPPEKTHPOBKE | TEXHOIOTHYECKUX MPOLIECCOB,
MIPOM3BO/ICTBA TEXHOJIOTHIECKAX MIPOIIECCOB, | CUCTEM YIIPaBIEHUS MPOU3BOJCTBA
OMOTEXHOIOTUIECKON CHUCTEM YIpaBJeHUs MPOU3BOACTBA | OMOTEXHOJOTHYECKON MPOLYKIHH;
MPOAYKIHH; OMOTEXHOJIOTHUECKON TPOIYKLIUH; MOJArOTOBKM  TMPEIOKEHHH MO
—IIOATOTOBKOM TPEUIOKEHUH IO | MOATOTOBKH  TPENJIONKEHHH MO | MOBBIIICHUIO a¢dhexTnBHOCTH
[TOBBIIIICHHIO 3¢ hekTHBHOCTH | TOBBILICHUIO 3¢ (eKTUBHOCTH | TPOU3BOICTBA "
NPOM3BOCTBA i | MponsBoCcTBa U | KOHKYpEHTOCTIOCOOHOCTH
KOHKYDPEHTOCTIOCOGHOCTH KOHKYPEHTOCIIOCOOHOCTH MPOAYKIIMK,  HANpaBIEHHBIX  Ha
MPOAYKIIMY,  HANpPaBIEHHBIX  HA | PallHOHAIFHOE HWCIIONB30BaHUE |
TPOAYKIHH,  HANPABICHHBIX  HA | opyomanpHoe  MCMONB30BAHME ¥ | COKPAIIGHHE  PACXOZOB  CHIPBS,
PalHOHAILHOC HMCIOJIL3OBAHUC W | cokpamieHne  pacXojOB  ChIPbs, | MaTEpPUAJIOB, CHIDKEHHE
COKpalllCHUE pacXoJoB  ChIPbA, | MaTepHaIOB, CHIDKCHHE | TPYIOCMKOCTHU IIPOHU3BOJICTBA
MaTepuaioB, CHIDKEHHUE | TPYAOEMKOCTH MPOM3BOJICTBA | MPOIYKIIUH, MOBBIIICHHS
TPYLOEMKOCTH pon3BOCTBA | MPOAYKIHY, MOBBIIICHHSI | IPOU3BOAUTEIILHOCTH TpyZa,
MPOYKIIHH, HoBbIeHue | IPOU3BOIUTEIEHOCTH TpyZda, | SKOHOMHOTO pacxotoBaHUs
SKOHOMHOTO pPacxoOBaHUs | SHEPrOPEeCypCcoB Ha TMPEANPHUSITHH,
MTPOU3BOAUTEIHLHOCTH Tpyna,
SHEPropecypcoB Ha TMPEANPHUSATHH, | BHEAPEHUSI 0€30TX0THBIX "
SKOHOMHOC PacXofOBAHNUC | pyenpenns 0€30TXOTHBIX M | MaJIOOTXOHBIX TEXHOJIOTUH
SHEPropeCypcoB Ha | MamooTXOMHBIX TEXHOJIOTHIA | TPOU3BOJICTBA OMOTEXHOIOTHUECKOM
MIPEITPHUSITUH, BHEJIPEHUE | MMPOU3BOJCTBA OMOTEXHOJIOTHUECKON | MPOIYKIIUH
0€30TXOMHBIX M MAJOOTXOMHBIX | IPOMYKLIHH
TEXHOJIOTHHA MIPOM3BOJICTBA
OMOTEXHOIOTUYECKON MTPOAYKIIUU
T1K-9 3HAET —OCHOBHBIE HAIIPABIICHUS PA3BUTHs | 3HAHMS (TOIBKO OCHOBHOIO | 1€eMOHCTPUPYET 3HAHUS OCHOBHBIX | 61-75
BIIAJICHUE (moporoselii OHOTEXHOIIOTHH M COBPEMCHHBIC | MaTepHasa) OCHOBHBIX | HaIllpaBJIEHUN pa3BUTHA
OCHOBHBIMHU YPOBEHB) AOCTHIKCHIA OMONOTHHIECKNX | yanpapenuit pasBUTHs | OMOTEXHOJIOTMH M COBPEMEHHBIX
HayK v OHOMEHIMHCKHX OMOTEXHOJIOTHM W COBPEMEHHBIX | JIOCTH)KEHUI OMOJIOTHYECKUX HAyK U
MCTOAaMH TEXHOJIOTUH; . ..
npreMami — TPATHIHOHHBIE MuKpOGHBie | AOCTHKEHMH OHMOJIOTHUECKUX HAayK vI/I OMOMETUIIMHCKUX TEXHOJIOTHIA;
HpoBECHMS TEXHOIOIMH M OCHOBHBIE STampl | OMOMEIUIMHCKHMX TEXHOJIOTH; TpaJII/IHI/IOHfII)IX MHUKPOOHBIX
OMOTEXHOIOTHYECKHX TIPOIECCOB; | TPAIUIMOHHBIX MHKPOOHBIX | TEXHOJIOTH M OCHOBHBIX JTallOB
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SKCIEPUMEHTAJIbH
BIX HCCIICJOBaHUI
B cBOCH
po¢eCCHOHAIBHO
i obOjacTu

—CcHoco0bl OMOCHMHTE3a OCHOBHBIX

OHOJIOTHYECKH AKTHUBHBIX
BEIIECTB;
—OCHOBHBIC METOABI M TPHUEMBI

MIPOBEICHUS IKCIIEPUMEHTAITBHBIX
KCCIIEIOBAHUI B MPOMBIIIJIEHHON

TEXHOJIOTMHA ¥ OCHOBHBIX 3TaIlOB
OHMOTEXHOJIOTHYECKHUX IIpOLIECCOB;

cnoco0OB  OMOCHHTE3a OCHOBHBIX

OHOJIOTHYECKH aKTUBHBIX BCIICCTB,

OCHOBHBIX ME€TOOOB H IIPUEMOB

OMOTEXHOJIOrHYECKHUX IponucCCoOB;

coco00OB  OHMOCHHTE3a OCHOBHBIX

OHOJIOTHYECKU aKTUBHBIX BCIICCTB,
OCHOBHBIX

METOJAOB U IMPUCMOB

IIPOBEACHUA OKCIICPUMEHTAIbHBIX

NPOBENEHUS  AKCIEPHUMEHTAIbHBIX | HCCIEOBAaHUKA B  MPOMBIIUICHHON
MHKpOOUOsIoruHn " | ycemenoanmii B POMBILUICHHOM | MHKPOOHONOTHH U GHOTEXHONOTHH
OMOTEXHOJIOTUH
MHUKPOOUOJIOTHH U OMOTEXHOIOTHI
yMeeT —IpUMEHITh  (PyHIAMEHTAIbHBIC | YMEHHE npu pelieHNH | AeMOHCTpUpYyeT (Ha ocHOBe | 76-85
(IpOABHHYTHIN) | TEOpeTHYECKHE  3HAHWS Ul | MPAKTHYECKHUX BONPOCOB M 3a1a4 | 3HAHMil) yMeHUSl  TPUMEHEHHS
pelIeHNs MPaKTHYECKUX 3aJad B | MCMOJIb30BATh 3HAHHUSI OCHOBHOIO | GYHIAMEHTAJIBHBIX TEOPETHUECKUX
obnactu MUKpOOHOIi | MaTepuaJia u NPUMEHATH | 3HAHUS IS PEICHHUs MPaKTHISCKUX
OMOTEXHOIIOTUM W  TPOBOANTH | PyHAAMEHTANbHBIE TEOpPEeTHYEecKHe | 3amad B o0JacTh  MHKpPOOHOI
UCCIIEIOBaHUS 1O | 3HAHWA JUIS PEIICHHs MPAaKTHYECKUX | OMOTEXHONOTMM W TIPOBOIMTH
COBEPILECHCTBOBAHUIO 3aJad B o0nmacTh  MHUKPOOHOH | MccieqoBaHUs o
OMOTEXHOJIOTMYECKOTO Tpoliecca; | OMOTEXHOJIOTMM W NPOBOAMTH | COBEPUICHCTBOBAHHIO
—TPOBOJUTH AKCIIEPUMEHTAIBHBIC | UCCIECIOBAHUS 1o | OMOTEXHOJIOTMYECKOTo MpoLecca;
VFICCITEIOBAHMS B IIPOMBIIIICHHO | COBEPIIEHCTBOBAHHIO NPOBEACHUS  IKCIICPUMEHTAIBHBIX
MHKPOGHOJIOrHH 1 | OMOTEXHONIOTMYECKOTO MPOLECCa; WCCIIEIOBAHUIT B  MPOMBIIUICHHON
61O TEXHOTOL I TPOBOJUTH SKCIIEPHMEHTAIbHBIC MHUKPOOHOJIOTMU ¥ OMOTEXHOJIOT U
UCCIEOBaHUSI B  IMPOMBIIUICHHON
MHUKPOOHOJIOTHH U OMOTEXHOIOTUI
BJIa/I€ET —cnocobamu MIOJIly4eHHs | I1y0oKkoe W TPOYHOe BJaJeHHe | JeMOHCTPUpYyeT HaBbiku | 86-100
(BBICOKHIA) MPOIYLEHTOB MOJIE3HBIX BEIIECTB, | 3HAHUSIMH, YMEeHUsIMH M | TIOJIyYeHHs] MPOAYLEHTOB IOJIE3HBIX
U3YYCHHS ux Gu3nonoro- | HaBBIKAMH HOJTyYEeHUS | BEIIECTB, U3y4YCHUs UX (PH3MOJIOTO-
GI/IOXI/IMI/I‘ICCKI/IX XapaKTCpUCTHUK MPOAYLICHTOB IIOJIC3HBIX BEIICCTB, GI/IOXI/IMI/I‘ICCKI/IX XapaKTECpHUCTHUK
—OCHOBHBIMHU METOIaMHt U | U3y4eHUs ux (U3MO0II0TO- | OCHOBHBIX METOJIOB M IPHUEMOB
nprueMaMu NpoBeIeHHsI | OMOXUMHUYECKUX XapakTePUCTUK | MPOBEACHUSI  3KCIIEPUMEHTAIBHBIX
SKCIICPUMEHTAJIbHBIX OCHOBHBIX MCTOJ0B u IIPUEMOB I/ICCJ'[e}IOBaHI/Iﬁ B HpOMBIIlIHeHHOﬁ
I/ICCHC}IOBaHI/Iﬁ B HpOMBIH.UIeHHOfI IIPOBEACHUA OKCIICPUMEHTAJIbHBIX MI/IKpO6I/IOHOFI/H/I u 6I/IOTGXHOHOFI/II/I;
MHUKPOOHOJIOTHH W | MCCIEJOBAaHU B IMPOMBILUICHHOH | HaBBIKAMHU TUIAHUPOBAHUS u
GI/IOTCXHOHOI‘I/II/I; MI/IKpOGI/IOHOFI/H/I u 6I/IOTeXHOHOFI/II/I; BBIITOJTHCHUA OKCIICPUMECHTAJIBHBIX
—HaBbIKaMH IIJIAaHUPOBAHU A 1 | HaBBIKaMH1 IIJTaHUPOBAHUA u | 3aga4 110 IMOJIYyYCHUTIO TOCJIEBBIX
BBIMOMTHEHUS BBIMOJIHEHUSI ~ AKCIEPUMEHTAJIBHBIX | IPOJYKTOB, U3yUYCHHIO

179




OKCIICPUMEHTAIBHBIX  33/1a4 110 | 337]a4 [0 TMOJYYCHHMIO IICJICBBIX | 3aKOHOMEPHOCTEH M YCIIOBUHM HUX
MOJIYYCHHUIO LIEJIEBBIX MPOIYKTOB, IIPOAYKTOB, N3YUYCHUIO 6I/IOCI/IHTe3a, OIITUMH3AIINN
W3YHeHHIO 3aKOHOMepHOCTeii u | 3AKOHOMEDHOCTEH M yCloBWi HX ouomnporecca
o OuocuHTE3a, ONITHMH3ALUH
YCJIOBHIA UX OHOCHHTE3A,
ouomnporiecca
ONTUMH3AIINN OHOTIpoIiecca
[K-17 3HaeT —OCHOBBI NPOMBIIUICHHOHN | 3HAHUS (ToTBKO OCHOBHOIO | IEMOHCTpPHpYeT 3HaHUsi OCHOB | 61-75
CIIOCOOHOCTD (TIopoTroBBIit MHKPOOHONOriH U | MmaTepuajia) OCHOB IPOMBINUICHHON | IPOMBIIUIEHHOW MHUKPOOHOJIOTHH H
6 YPOBEHB) GuorexHonoru, MHUKPOOHOJIOTUM M OMOTEXHOJOIUHM, | OHOTEXHONOTHH, 3aKOHOMEpPHOCTEIA,
pazpabarbiBaTh .
SAKOHOMCPHOCTCH,  JOKAIMIX B 5 HoMepHOCTEH,  JeXamUX B | JIeXKAIIEX B OCHOBE
OCHOBHBIC  3Tallbl OCHOBE TEXHOJIOTHYECKHUX ’
BHOTEXHONOIHUCCK HPOIECCOB GHOTEXHOMOTHEL OCHOBE TEXHOJOTHYECKHX MPOIECCOB | TEXHOJIOTHUCCKUX MPOIIECCOB
oro Iponecea — JIeiCTBYOIHE OHMOTEXHOJIOTHH; JICHCTBYIOIIMX | OMOTEXHOJIOTHH; JIEUCTBYIOLIUX
6HOT€XHOHOFI/I‘ICCKI/IG 6I/IOTGXHOHOFI/I‘ICCKI/IX ITPOU3BOACTB, 6I/IOTCXHOHOFI/I‘IGCKI/IX IIPOU3BOACTB,
NPOU3BOJCTBA, HMX TEXHHUYECKOE | MX TEXHUYECKOE OCHaIlleHUE, | UX TEXHUYIECKOE OCHaIICHUE,
OCHAIICHUC, PasMELICHUE | pazmeleHue TEXHOJIOTUYECKOTO | pa3MelleHue TEXHOJIOTUYECKOTO
TCXHOIIOTMHECKOro 000pyIOBAaHHS; OCHOBHBIX OTaloB | 0OOPYIOBAHHSA, OCHOBHEIX JTarloB
00opyoBaHus;
IMPOMBIIIJICHHOT'O IMPOU3BOJCTBA U | IIPOMBIIJICHHOTO IMPOM3BOJACTBA U
—OCHOBHBIC ITaIbI 5 -
IPOMBILIIEHHOT0 HPOU3BOJCTBA U YHpaBJICHUA OCHOBHBIX CTaanuu | yIIpaBJICHUA OCHOBHBIX craguu
yVIIpaBICHHE OCHOBHBIX CTajuii | ACHCTBYIOIIMX GHOTEXHOJIOTMYECKUX | ACHCTBYHOIMX OMOTEXHONOrMYECKUX
JCUCTBYFOIIHX HPOU3BOJICTB; TEXHOJIOTHH | TPOM3BOJICTB; TEXHOJIOTHH
OMOTEXHONOTHYECKUX NpOU3BOJCTBA W OPraHM3allMd | MPOM3BOJACTBA W OpPraHHU3aIHH
HPOU3BOJICTB, MPOU3BOICTBEHHBIX U | TIPOM3BOJICTBECHHBIX u
—TEXH ' IIPOU3B TB. u
CXHOIO POM3BOJCTEA TEXHOJIOTHYECKUX IPOLIECCOB | TEXHOJIOTUIECKHX MPOLIECCOB
OpraHH3alii TIPOU3BOACTBCHHBIX | 6y rex pomormueckoil mpoxyKmu OHMOTEXHOJIOTHYECKOM TPOIYKIIMH
U TEXHOJOTUYECKHX IPOIIECCOB
OMOTEXHOJIOTHYECKOH POTYKIIMU
yMmeer —BECTH OCHOBHBIC | yMeHHe npu pelIeHHH | IEMOHCTPHpPYeT (na ocHoBe | 76-85
(IPO/IBUHYTHIN) | TEXHOJIOTHYECKHUE HPOLECCH | MPAKTHYECKUX BONPOCOB M 3aj]1a4 | 3HAHMII) pellleHHe NPAKTHYeCKHX
NPOU3BOJICTBA HCMOJIb30BATH 3HAHHS OCHOBHOIO | BOIPOCOB W 3aJa4 MPH BeICHUU
OMOTEXHOJIOTUUECKOI MaTtepHaja M BECTH OCHOBHBIC | OCHOBHBIX TEXHOJIOTHYECKUX
MPOYKITUH; TEXHOJIOTHYECKHUE MPOIIECCHI | TPOIECCOB HPOU3BO/ICTBA
—pa3palaThiBaTh OCHOBHBIC ATallbl | IPOM3BOJICTBA OMOTEXHOJOIHYECKOH | OMOTEXHOJIOTMUECKOH  NPOAYKIIUY;
OMOTEXHOJIOTMYECKOT0 Tpolecca | NPOIYKIHIH; pa3pabaTbiBaTh | MPH pa3pabOTKE OCHOBHBIX HTAIOB

180




C TIIOMOINBIO ONTHUMAJILHEIX M
palOHAIBHBIX TEXHOJOTHUYECKHUX
CXEM;

—MPUMEHITh  OMOTEXHOJOTUU  C
HCIOJIb30BaHUEM TeHHO-
WH)XEHEPHBIX  MPOOYLEHTOB —
MHUKpPOOPTaHU3MOB, KJIETOK
pacTUTEIBHOTO U KUBOTHOTO
MIPOUCXOXKICHHUS;

—IPUMEHSTH POTrPECCUBHBIE

METO/IbI 1T0I00pa U SKCILTyaTaI[uK
TEXHOJOTHIECKOTO

000pyI0OBaHUs TIPU MPOU3BOJICTBE
OMOTEXHOIOTUYECKON TTPOAYKITUU

OCHOBHBIE STkl
OMOTEXHOJIOTHYECKOTO IIpOIecca ¢
[TOMOIIBIO ONTHMAaJIBHEIX u
PAllMOHATBHBIX  TEXHOJIOTHYCCKUX
CXeM; TPUMEHATh OHOTEXHOJOTHH C
HCIIOIL30BaHHEM TEeHHO-
HH)XEHEPHBIX MPOAYIICHTOB -
MHKPOOPTaHH3MOB, KIIETOK
PacTUTENILHOTO u YKUBOTHOTO
MIPOUCX O ICHHUS; PUMEHSITh
MPOrPECCUBHBIE METOJBI MOAOOpa U
9KCIUTyaTallid  TEXHOJOTMYECKOr0
000pyIOBaHHs TPH TPOU3BOJCTBE
OMOTEXHOJIOTUIECKOW TPOIYKLIUH

OHMOTEXHOJIOTHYECKOTO mponecca C

IIOMOIIIBIO OIITUMAaJIBHBIX n
panroOHAJIBHBIX TEXHOJOTHYCCKUX
CXEM,; npu MMPUMCHCHUU

OMOTEXHOJIOTUH C HCHOJIb30BAHHEM
TCHHO-MHXCHEPHBIX MPOIYLIEHTOB —
MUKpPOOPTaHU3MOB, KJIETOK
PacTUTEIBHOTO u YKUBOTHOTO
MPOUCXOXKICHHUS; NMPH NPUMECHECHUH
MPOTPECCUBHBIX METOAOB MOoAOOpa U
JKCIUTyaTallud  TEXHOJOIMYECKOTro
000pynOBaHUsT TpPH IPOU3BOJCTBE
OMOTEXHOJIOTHYECKON POIYKLIUH

BJazeeT
(BBICOKUIT)

—MeToaMHu " MPUHITUTTAME
pa3pabOTKH  OCHOBHBIX 3TaIloOB
OMOTEXHOJIOTUUECKOTO TpoIIecca;

—MeToaMu " MPUHITUTTAME

pa3pabOTKH IUTAHOB Pa3MEIICHUS

o0opyoBaHus, TEXHUYECKOTO
OCHAIICHUSI ¥ OpraHu3aluu
pabounx  MecT B  paMKax
OPUHATOH ~ HA  NPEANPUSATHN
TEXHOJIOTUH MPOU3BOJICTBA

OMOTEXHOIOTUYECKOW MPOTYKIINU

riy0okoe M INPOYHOE BJAJeHUE

METOAaMU u npuHOUIIaMU
pa3pabOTKH  OCHOBHBIX  3TalloB
OMOTEXHOJIOTHYECKOTO TPOIiecca;

METOAaMHU u npuHOUIIaMU
pa3pabOTKH  IUIAHOB  pa3MEIICHHS
000opy10BaHus, TEXHUYIECKOTO

OCHAIIIEHUS U OpPraHu3aluy padoynx
MECT B paMKax [pUHATON Ha
NpEeANPUATAN TEXHOJIOTHH
MPOM3BOJCTBA OMOTEXHOJIOTHUECKON
POyKLIUU

AeMOHCTPUPYET HABBIKM BJIa/ICHUs

METOJaMU u IIpUHOUIIaMHU
pa3pabOTKH  OCHOBHBIX  3TaIloB
OHMOTEXHOJIOTHYECKOTO TPOIiecca;

METOAaMHU u IIpUHOUIIaMHU
pa3pabOTKH IUTAHOB  Pa3MEIICHUS
000py10BaHus, TEXHUIECKOTO

OCHAIIICHUS U OpraHu3alry padbodnx
MeCT B paMKax [pPHHATOH Ha
HpEeANPUATHN TEXHOJIOTHH
MPOM3BOJCTBA OHOTEXHOJIOTHIECKON
POyKLIUU

86-100
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JK3aMeHALlMOHHbIE MaTePHAJIbI,
cojepsKale KOMIUICKT YTBEPKICHHbIX M0 YCTAHOBJICHHOU (popme
BOIIPOCOB, IK3aMEHAIIMOHHBIX OWJIECTOB VISl IK3aMeHA

1. OcHoBuble 3a7aun «KoMIIIeKCHON MPOrpaMMbl pa3BUTUSL OMOTEXHOJIOTHH
P® no 2020 roga» B 00;1acTH MPOMBILUIEHHONW OMOTEXHOJIOTHH.

2. UcTopust IpOMBIIIUIEHHON MUKPOOHOIOTHH.

3. OcHOBHBIC 00JacCTM OHOTEXHOJOTHH, HWMEIOIINE MPOMBIIUICHHOE
3HaYCHHUE.

4. XapakTepuCcTUKa OCHOBHBIX 0OBbEKTOB OMOTEXHOJIOTHH.

5. O6mas xapakTepucTHKa MUKPOOPTaHU3MOB

6. OnpeneneHnss MHUKPOOPTaHM3MOB, KIETOUHBIX KYJIbTYp J>KHBOTHBIX H
pacTeHuid, BUPycoB, (pepMEHTOB, OMOJOTHYECKH aKTUBHBIX XUMHUYECKIX BEIIECTB.

7. Obumas knaccupukanusi OMOTEXHOJIOTHYECKOU MPOTYKIIHH.

8. Knaccupukanus  OMOTEXHOJIOTUYECKOM  MPOAYKIMH B 0OJACTH
MOJIEKYJISIPHOM OMOTEXHOJIOTUH.

9. OcHOBHBIE TNPUHIUNBI PETYSALIUM MeTabonu3Ma U CKOPOCTH poCTa
MHUKPOOPTraHU3MOB

10. B3aumoneilicTBUe  PETyNATOPHBIX MEXaHW3MOB TMPH  YIPaBICHUU
CKOPOCTBIO pOCTa MUKPOOPTAaHU3MOB.

11. Cenekuusi MHKPOOPTaHU3MOB — TPOAYIEHTOB MPAKTUYECKH Ba)KHBIX
BEILECTB

12. Ucnonb3oBaHMEe  TEHETUYECKOM  MHXKEHEpUHM  JUId  MOJIy4EHHUs
IPAKTUYECKHU IMOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB

13. KynbTUBUpOBaHHE MUKPOOPTAHU3MOB

14. Tlepuoauueckoe KYJbTUBUPOBAHUE — Hayajio U3YUYECHUS
MUKPOOHOJIOTUYECKOTO0 CHHTE3A.

15. HenpepbiBHOE KYJIbTUBUPOBAHUE MUKPOOPTAHU3MOB.

16. KonnuecTBeHHbIE XapaKTEPUCTUKN MUKPOOPTaHU3MOB.

17. Yupansemoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

18. Anpanus npu KyJTbTUBUPOBAHUN MHUKPOOPTAHU3MOB

19. Xpanenre MUKPOOPTaHU3MOB

20. bakTeprodaru B MUKpOOHOIOTUUECKON MTPOMBIITUICHHOCTH

21. UMmMoOMIM30BaHHBIE KIIETKH MUKPOOPTaHU3MOB U UX MPUMEHEHHE

22. [lonyuyeHne OWOJIOTMYECKM AaKTUBHBIX BEHIECTB M OTIEIbHBIX
KOMIIOHEHTOB MHUKPOOHBIX KJIETOK

23. O0pa3oBaHie aHTUOMOTUKOB B IPOMBIIIICHHBIX YCIOBUSX.

24. TIpoMbIIIUIEHHOE TTOJTyYeHHE aHTHOUOTHKOB.

25. Tloteps cmocoOHOCTH MUKPOOPTAHU3MOB K 00pa30BaHUIO0 aHTUOMOTHKOB



B ITPOMBIIIUICHHBIX YCIIOBUSIX.

26. Butamun B12 (nmpoayuentsl ButamuHa B12; 6uocuntes Butamuna B12;
¢dbyukiuu ButamuHa B12; monydenue u npuMeHeHne ButaMuda B12).

27. PuboduaBun (mpoayueHTsl pudodiaBuHa; OWOCHHTE3 puOOQIaBUHA;
peaxkiuy, KaTalau3upyemble (IaBOMpPOTEUAAMH;, TOJyYeHUE U TMPUMEHEHHE
pubodaBuHa).

28. Oproctepud (MPOAYIEHTHI JProcTeprHa; OWOCHHTE3 JPrOCTEPHHA;
yCIIOBUSL 00pa30BaHUs HJProcTEpUHA JAPOXIKAMH; IMOIyYeHHE M MPUMEHEHHE
IProcTeprHA).

29. buocuHTe3 KApOTUHOUIOB.

30. [Ipoty1IeHThI ¥ TPOMBITIUIEHHOE MTOJIYYeHUE KAPOTUHOUIOB.

31. IlonyyeHne aMHHOKHCIOT C MOMOIIBI0 UMMOOWIN30BAHHBIX KIETOK H
(bepMeHTOB.

32. bruocuHTe3 TUTHIOB.

33. BausiHue ycoBuil KyJIbTUBUPOBAHMSI HA COCTAB JTUIHIOB.

34. BO3MOXHOCTH TIPOMBIIIEHHOTO TTOJIYYSHHUS JIUTTH]IOB.

35. buocunTe3 noaucaxapuaos.

36. YcnoBusi  KyJbTHUBUPOBAHHMS ~ MHUKPOOPTaHM3MOB M OWOCHHTE3
MOJIUCaXapHU/IOB.

37. IIpoMBbIIIUIEHHOE TTOTY4YeHHEe MUKPOOHBIX MOJMCaXapHUI0B.

38. CiuproBoe OpOKEHHE B IPOMBIIIICHHON OMOTEXHOJIOTHH.

39. [IponmrmoHOBOKHCIIOE OPOKEHHUE B MPOMBIIIIICHHON OMOTEXHOJIOTHH.

40. AuileToHO-OyTHIJIOBOE B TIPOMBIITUICHHONW OMOTEXHOJIOTHH.

41. Mo0YHOKHUCII0€ OpOXKEHNE B MMPOMBIIIIICHHOW OMOTEXHOJIOTHH.

42. IlomyueHue ykcyca U Apyrue acleKThl UCIOJIb30BAHUS YKCYCHOKUCIBIX
OaxkTepwHii.

43. MukpoOuonorniueckie TpaHcGpopMaIiy npu cuare3e suramuna C.

44. TlonyyeHue opraHU4eCKUX KUCIOT.

45. Tpancdopmarys OpraHu4eCKuX COSTUHECHU.

46. IIpousBoacTBa, OCHOBAHHBIE HA MMOJIYY€HUH MUKPOOHOM GMOMAacCHI.

47. Ilomyuenue Oenka.

48. Uctopus UCTIONB30BaHMUS MUKPOOPTAHU3MOB JIJISI TTOTYUYEHUs OeKa.

49. [Tpon3BoOACTBO BaKIIMH, OakTeprodaros u Mpenaparos,
HOPMaTM3YIOIINX MUKPOGhIOPY YeTOBEKA.

50. JIeueOHO-IpohUNIaKTUUECKHE MpenapaThl 0akTepruodaros.

‘ / ‘ 3 /
CocraBuTeNb %% N.A. CynpyHoBa

(moamuck)

«10» uronsa 2019 e.
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Kpurtepun BbICTaB/ICHUSI OLEHKH 00y4AaIOIIMMCS HA IK3aMEeHe

10 AUCIHILINHE

«HpOMBIIHJ'ICHHaﬂ MI/IKpO6I/IOJIOI‘I/I}I 1 OMOTEXHOJIOTHSI»

bansbl
(peUTHHTOB
Ol OLIEHKH)

Ouenka
3ayera/
IK3aMeHa
(cTranmapTHas)

TpebdoBanus K chopMUPOBAHHBIM KOMIIETEHIIUAM

100-85
OaI0B

«OMJaU4YHO»

OneHka «OTJIIMYHO» BBICTABISIETCS OOydaromeMycs,
€CIi OH MIyOOKO M TMPOYHO YCBOWJI IPOTPAaMMHBIN
MaTepual, UCUEPIIbIBAIOLIE, TOCIE0BATEILHO, YETKO U
JOTMYECKH CTPOWHO €ro M3J1araer, yMEeT TECHO
yBSI3BIBAaTH ~ TEOPUI0  C  MPAKTUKOH,  CBOOOJHO
CHpaBJsi€TCS C 3ajadyaMy, BOIpPOCaMU M APYTUMHU
BUJIAMU [IPUMEHEHHSI 3HAaHUH, IPHUUEM HE 3aTPYAHsIETCS
C OTBETOM IIpU BUJIOM3MEHEHUH 3a/laHuM, UCIIOJIb3YET B
OTBET€ MaTepuad MOHOrpadUUYecKoil JUTEepaTyphl,
MIPaBHWJIBHO 0OOCHOBBIBAET MPUHATOE PEIICHUE, BIIAJIEET
Pa3HOCTOPOHHUMU HaBBIKAMHU u nprueMaMu
BBINIOJIHEHUS PAKTUYECKUX 3a/1a4.

85-76
OaIoB

«xXopouoy

OneHka «XOpoIIo» BBICTABIsETCS OOydaromeMycs,
€ClIM OH TBEPAO 3HAET Marepuana, rPpaMOTHO H II0
CYILLECTBY M3JIaraeT €ro, He JIOINYCKas CYIIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BOINPOC, NPABUIBHO
MPUMEHSAET TEOPETUUYECKUE IIOJIOKEHUS IIPU PELICHUU
MIPaKTUYECKUX  BONPOCOB WM 3a4ad,  Biajaeer
HEOOXOMUMBIMM ~ HaBBIKAMU W NpUEMaMH  UX
BBITTOJTHCHMUSL.

75-61

oasut

«y00871emeop
UMenbHO»

Ouenka «yIOBJIETBOPUTEIHLHO BBICTABIIAETCA
oOyuaroniemycs, €cClIM OH HMEeT 3HaHHUS TOJIbKO
OCHOBHOTO MaTepuaia, HO HE YCBOWJ €ro JAeTalieu,
JIOTTyCKaeT HETOYHOCTH, HEJOCTAaTOYHO TIPABUIIHHBIC
(hopMyIHUpOBKH, HapyILIEHUs JIOTUYECKOU
MOCJIEIOBATEILHOCTH B HM3JIO)KEHUH MPOTPAMMHOTO
MaTepuana, UCTIBITHIBACT 3aTpyIHEHUs npu
BBITIOJITHCHUH MPAKTHYECKUX padoT.

60-50

0aJIOB

«Heyoosiems
OpUMENLHO»

OneHka  «HEYJOBJIETBOPUTEIBHO»  BBICTABISACTCS
oOyuaronemycsi, KOTOPbIH HE 3HAeT 3HAYUTEIbHOU
YacTd  MpOrpaMMHOTO  MaTepuaia,  JOIYCKaeT
CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBbIIMMU
3aTpy/AHEHUSMH BBINOIHAET NMpakTHueckue padboTsl. Kak
MPaBWJIO, OLIEHKA «HEYJOBJIETBOPUTEIBHO» CTABUTCA
o0yJaromuMcsi, KOTOpble HE MOT'YT MpPOJOKUTh
oOydyeHue 0Oe3  JOMOJHUTENBHBIX  3aHATHH  TI0
COOTBETCTBYIOIIEH NUCLHUIIINHE.
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Obpasey 3K3aMeHayUOHHO20 buiema

§

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHUS POCCUNMCKON ®EJEPAITHN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKIECHUE BBICIIETO 00pa30BaHUS
«JlanbHeBOCTOYHBIN (eaepaibHbIii YHUBEPCUTET»
(ABDY)
IxoJs1a OnoMeTUIIMHBI
(IIBM)
Peanu3yromuii JlemapraMeHT MEITUITMHCKON OMOIOTUN U OMOTEXHOJIOTUN

OIl 19.03.01 MonekynspHast GMOTEXHOJIOTUS
Jucuuninza [TpomsblnieHHass MUKPOOHOIOTHS M OMOTEXHOJIOTUS

®opma 00yuenust  Ounas
Cemectp 6 (Becennuii) 20 -20_ yuyeOHOro roja

JK3aMeHAUMOHHBIN Ouster Ne 1

1. OcHoBHBIE 00JacTH OMOTEXHOJOTHHM, WMEIOIIUE MPOMBIIUICHHOE
3HAYCHUE.
2. Tlepuomnueckoe KYJbTUBUPOBAHUE

MHUKPOOHOJIOTUYECKOTO CUHTE3A.
3. IIpombllUIEHHOE MTOJIy4eHHEe MUKPOOHBIX MOJMUCAXapUIOB.

Ha4ajo M3y4YECHHUS

Hupexrop Jlenapramenra
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KoMmiiekTbl 0lleHOUHBIX CpeacTB 1Jisd Telcylueﬁ aTrecranumu

OdopMmiieHHE OTTOPHOT0 KOHCIEKTA
no qucuuminnae [IpoMpIieHHAs MUKPOOHOJIOTHS M OMOTEXHOJIOTHS

1. VcTopus npoOMBIUIEHHOW MUKPOOUOJIOTHH

1.1  XpoHosornyeckue  3Tambl  Pa3BUTUS  MHUKPOOMOJIOTMHM IS
OMOTEXHOJIOTHUH.

2. O0mras XxapakTepucTUKa MUKPOOPTaHU3MOB

2.1 AykapuoTsl (BUPYCHI U BEPOUIBI).

2.2 IIpokapuoTsl (0akTepun).

2.3 DykapuoThl (TpuObl, BOJAOPOCIH, MNPOCTEUINNE, BBICIIME PaCTEHUS,
JKUBOTHEIC).

2.4 OepMEHTBL.

2.5 buonorndecku akTUBHBIE XUMUYECKHE BEIICCTBA.

2.6 KynbTypbl 3yKapuOTHYECKHUX KIIETOK.

3. OCHOBHbIE MPUHIMIBI PETYISIUU METabOIM3Ma U CKOPOCTH pPOCTa
MHUKPOOPraHU3MOB

3.1 OcHOBHBIE TOHATHS.

3.2 Perynsiius Ha ypoBHE OMOCUHTE3a OCJIKOB.

3.3 Perynsiius akTHBHOCTH TOTOBBIX OEJTKOBBIX MTOCPETHUKOB.

3.4 Perynsauus VHTETPAJIBHBIX MEMOpPaHHBIX IIPOLIECCOB y
MHUKPOOPraHU3MOB.

3.5 DB3auMoaelcTBUE pEryJSITOPHBIX MEXAaHU3MOB IIPU  YIPABICHUU
CKOPOCTBIO pOCTa MUKPOOPIaHU3MOB.

4. Cenexuusi MHUKPOOPTraHU3MOB — MPOIYIIEHTOB NPAKTUUYECKU BaKHBIX
BEILIECTB

4.1 BeIOOp UCXOTHOTO MUKPOOPTaHU3MA JIJIsl CEIEKIIUH.

4.2 TloarotToBKka UCXOAHOTO IITaAMMa K CEJICKIIMOHHOU paboTe.

4.3 [lomy4yeHue MyTaHTOB.

4.4 Metonpl 0TOOpa MyTaHTOB C MOBBIIIICHHBIM YPOBHEM TPOYKITUH.

4.5 Metoa nony4eHus FTeHeTUYECKUX PEeKOMOMHATOB.

5. Mcnonp30BaHuE TEHETUYECKOW MHKEHEPUHU ISl MOJTYyUYCHUS! MPAKTUYECKU
MOJIE3HBIX IIITAMMOB MUKPOOPTaHNU3MOB

5.1 Ilomydenuie OEIKOB YEIOBEKA U )KUBOTHBIX.

5.2 KoHcTpynpoBaHuEe MITAMMOB MPOJIYIIEHTOB MEPBUYHBIX U BTOPUYHBIX
MeTabOoIHUTOB.

6. KynbTuBUpOBaHHE MUKPOOPTAaHU3MOB
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6.1  llepuoguyeckoe  KyJbTHBUPOBAaHHME  —  Hayajlo  H3Yy4YEHUs
MUKPOOHOJIOTUYECKOTO CUHTE3A.

6.2 HenpepbIBHOE KyIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

6.3 KonuuecTBeHHbIE XapaKTEPUCTUKU MUKPOOPTaHU3MOB.

6.4 YnpasisieMoe KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

7. Aspanus npu KyJbTUBUPOBAHUHA MHUKpPOOPraHU3MOB

7.1 BnusHuE KOHUEHTpPALMM PACTBOPEHHOTO B CPEAE KHUCIOPOAA HA POCT
MUKpPOOPTaHU3MOB.

7.2 TpaHcmopT KHUCIOpOAa W3 BO3AyXa B KYJIbTYpalbHYIO Cpeoy M K
MUKPOOPTraHU3MaM.

7.3 Maremarndyeckoe OmMcaHHe a0COpOLMU KHUCIOPOAa B INMEPUOJUYECKH
JNEHCTBYIOLIEM anmapare npu KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

7.4 AGcopOrusi KMUCIOpOAa B MEPUOJANYECKU JEHUCTBYIOIIEM ammapare 0e3
MUKpPOOPTaHU3MOB.

7.5 AGcopOuusi KHCIOpOJa B MEPUOJIUYECKH ACHCTBYIOUIEM alIapare npu
KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

7.6 AOcopOuusi KuCIOpoJia B HENPEPHIBHO ACUCTBYIOUIEM ammapaTe s
KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

8. XpaHeHHEe MUKPOOPTaHU3MOB

8.1 Ilepuoanueckue nepecessl (MIH «CyOKYJIbTUBUPOBAHUE) ).

8.2 XpaHEHHME MHKPOOPraHM3MOB TIIPU HU3KHX H  YJbTPAHU3KHUX
TeMIlepaTypax.

8.3 JInodunuzamms.

8.4 XpaHeHnue MUKPOOPTAaHU3MOB B BBHICYIIICHHOM COCTOSIHHH.

8.5 XpaHeHue 1oJ MUHEPAIIbHBIM MACJIOM.

8.6 XpaHeHUE OTAEIbHBIX TPy MUKPOOPTaHU3MOB.

8.7 OnpeneneHune sKkU3HECIOCOOHOCTH KYJIbTYP.

9. bakrepuodaru B MUKpOOHOJIOTrMUYECKON MPOMBIIIIIEHHOCTH

9.1 Muoroo0Opa3zue u ob1ire cBoicTBa 0akTepruodaros.

9.2 Tlonamanue aroB Ha TPOU3BOJICTRO.

9.3 OcHOBHBIC CTaJUM PA3BUTUSA W NPOCTEUIIHNE METOAbl HCCIICAOBAHUS
OakTeprodaros.

9.4 OcobeHHOCTH pa3BUTHS YMEPEHHBIX (aroB (JU30TCHHU3AIUU U
WHIYKIUN).

9.5 HocutenbcTBO (MCEBAOIM3OrEHUsI) U MH(PEKIUA KIETOK MEPMAHEHTHO
pasBuBaromumucs paramu (I[TPO-undexuns).

9.6 IlpocTeie ciocoObl naeHTUGUKAMN OaKTepruoQaros.

9.7 Hedextunie ¢(aru. Ilonarue o CymEeCTBEHHBIX U HECYHIECTBEHHBIX
(106aBOYHBIX) TEHAX.
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9.7 IlpuHIunbl ¥ METOBI KiaccupuKauu 0akTepuodaros.

9.8 ®aroseiit npoduis 3aBona (PII3).

9.9 Mexanu3msbl (haroycToM4rMBOCTH OaKTepUid U CIIOCOOBI MTPEI0TBPALICHUS
(harom3ucoB.

9.10 bakrepuodaru B TCHETUKE U CEJICKITUN TPOMBIIIICHHBIX MTPOTYIICHTOR.

9.11 O6mmebunonornyeckas 3HaYUMOCTh HCCIEA0BaHUs OaKkTeprodaros.

10. UMmMOOMIHM30BaHHbIE KIIETKH MUKPOOPTaHU3MOB U UX IPUMEHEHHE

10.1 Metoasl UMMOOWIIM3AIIUU KIETOK MUKPOOPTaHU3MOB.

10. 2 OcobGeHHOCTH KUBBIX UMMOOUITU30BAHHBIX KIETOK MUKPOOPTaHU3MOB.

Kpurtepumn onenku:
v" 100-86 6aiioB — OTBET MOKa3bIBAET IIyOOKOE M CHCTEMATHUYECKOE 3HAHKE

BCEro IMPOrPaMMHOTO MaTepuaja M CTPYKTYPbl KOHKPETHOTO BOIPOCA, a TaKKe
OCHOBHOTO COJIEpKaHMsI ¥ HOBAIUH JIKIIMOHHOTO Kypca M0 CPaBHEHHIO ¢ yU4eOHOU
JUTEPATyPOH; TEMOHCTPUPYET OTUETINBOE M CBOOOTHOE BIIAJICHUE KOHIICTITYJIbHO-
MOHSITUIHBIM amnmapaToM, HAYYHBIM SI3bIKOM U TEPMHHOJIOTHEH, OTBET MOKA3bIBACT
3HaHWE OCHOBHOM JIUTEPATYPHI U 3HAKOMCTBO C JOTOJIHUTEIHLHO PEKOMEHIOBAaHHOM
JUTEPATyPOH, JTJOTHUECKH KOPPEKTHOE U YOeIUTEIbHOE U3JI0’KEHUE OTBETA.

v 85-76 GamioB — 3HAHHE Y3JIOBHIX INPOOJIEM IPOrpaMMBI M OCHOBHOIO
COJIep’KaHusl JICKITMOHHOTO Kypca; YMEHHE II0JIb30BAaThCA  KOHIENTYaIbHO-
MOHATHHHBIM aIlllapaToM B TMPOIECCE aHaau3a OCHOBHBIX NPOOJIEM B paMKax
JJAHHOM TEMBbI, 3HAHHWE BAXHEUIIUX PaOOT U3 CHOHCKAa PEKOMEHIOBAaHHOM
JUTEepaTypel. B 1€JIOM JIOTUYECKM KOPPEKTHOE, HO HE BCerja TOYHOE W
apryMEHTHPOBAHHOE M3JI0KEHUE OTBETA.

v’ 75-61 Gamr — (parMeHTapHbIE, MOBEPXHOCTHBIE 3HAHUS BaKHEHUIIINX
pa3zesioB MpOorpaMMbl M COJEpP)KaHUS JIEKIIMOHHOTO Kypca; 3aTPyIHEHHUS C
WCIIOJIb30BAaHMEM HAYYHO-TIOHATUMHOTO ammapara W TEPMHUHOJIOTHH Yy4eOHOU
NUCUMIUIMHBI;  HEIMOJIHOE 3HAKOMCTBO C PEKOMEHJIOBAHHOW JIMTEPATYPOMU;
YaCTUYHBIC 3aTPyJHEHUS C BBINOJHEHUEM TIPETYCMOTPEHHBIX IPOTrPaMMOin
3aJlaHMiA; CTPEMJICHHE JIOTUYECKH OIPEACICHHO M TMOCIENIOBATEIHbHO H3JI0KHUThH
OTBET.

v 60-50 GamnoB — He3HaHHUE, MO0 OTPHIBOYHOE MPEICTABIEHHE O JaHHON
npobyieMe B paMKax y4eOHO-TIPOrpaMMHOTO MaTepuaia; HEyMEHHE HCIIOJIb30BaTh
MIOHATUMHBIN anmapar; OTCyTCTBUE JJIOTUYECKOM CBSI3U B OTBETE.

- . /
CocraBuTeb %/f( N.A. CynpyHoBa

(moamuce)

«10» uronsa 2019 .
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Tembl pepepaToB 1 10KIa10B
o aucuuIuinHe [IpomsinuieHHas MUKPOOMOJIOTUs U OMOTEXHOJIOTHS

1. O6bexThl OUOTEXHOJIOTUN (OMOJOTUYECKHUE CUCTEMBI, UCIOJIb3yEMbIE B
OMOTEXHOJIOTHH).

2. broo6bekThl. CriocoOBI UX CO3AaHMS M COBEPIIICHCTBOBAHUS.

3. CriocoObl ¥ CUCTEMBI KYJIBbTUBUPOBAHUS MUKPOOPTaHU3MOB.

4. Ucrionb30BaHWE  MOJEKYISPHBIX ~ MEXaHM3MOB  BHYTPHUKJIIECTOYHOU
perymsiiuyd B OMOTEXHOJIOTHYECKOM MPOU3BOJICTBE.

5. depMeHTallMOHHBIE MPOIIECCH B MPOMBIIIIIEHHOCTH.

6. YopaBieHue  TEXHOJIOTMYECKUMHU  PEKMMaMU  NEPUOAMYECKUX U
MOJTYTIEPUOTNIECKUX MTPOLIECCOB (PepMEHTAITHH.

/. buokaTtanu3z u OuoTpanchopmanms.

8. DKCTpaKIMOHHBIE METO/IbI BBIZCIICHUS IPOAYKTOB METabOIM3Ma.

9. CopOrmoHHBIE METOBI BBIICTICHHS MPOTYKTOB OMOCHHTE3A.

10. CoBpeMeHHOE cOCTOSIHUE U MTPOOIEMBbI IPOU3BOACTBA AMUHOKHUCIIOT.

11. CoBpeMeHHOE COCTOSIHME U MpOoOJEeMbl MPOU3BOACTBA OHOJIOTHMUYECKU
AKTUBHBIX BEIIECTB.

12. CoBpeMeHHOE COCTOSTHUE U MPOOIEMBbI TIPOU3BOICTBA AaHTUOMOTHKOB.

13. CoBpeMeHHOE COCTOSTHUE U TIPOOJIEMBI TTPOU3BOICTBA MHCYJINHA.

14. CoBpemMeHHO€E COCTOSTHUE U MPOOJIEMbI TOJIYyYEHHS TIEKTUHOB.

15. CoBpemMeHHOE COCTOSTHUE U MPOOJIEMbI TOJTyYeHHS] KAPOTUHOUIOB.

16. IIpo6iembl TPOU3BOACTBA OMOJIOTUYECKU AKTUBHBIX MOJIEKYJI.

17. Ucnionb3oBaHMEe  TEHETUYECKOM  MHXKEHepUW  JUId  MOJIyYeHHUs
IPAKTUYECKU IMOJIE3HBIX IITAMMOB MUKPOOPTaHU3MOB.

18. Ontumu3anust ~ OMOTEXHOJOTHMUECKHUX  MPOILECCOB € MOMOIIBIO
IPOrPaMMHBIX TIPOAYKTOB.

19. CBepxcuHTe3  MPOAYKTOB  MeTabojiu3Ma C  HMCHOJb30BaHUEM
TeHETUYECKUX METOJIOB.

20. Biusinue ycnoBHMl KyJIbTHUBHPOBAaHUS Ha CTaOWJIBHOCTh IUIA3MHUI H
OMOCHHTETUYECKYIO aKTUBHOCTh PEKOMOWHAHTHBIX IITAMMOB OaKTEepHUii.
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KpuTtepun oieHKH npe3eHTaluu J0KJIa1a:

g | 0006ames | 6175 Gamon 76-85 Gaon 86-100 6aston
o) (HeynoBiaeTBop | (YAOBJIETBOPHUTE (xopomo) (oTamH0)
) HUTEJIbHO) JIbHO)
Kpurep Conep:kaHue KpuTepuen
701
[TpoGiema He [Tpobnema [Tpobnema packpsita. [IpoGnema packpbiTa
packpsITa. packpseiTa He IIpoBenen ananus HOJIHOCTBIO.
g 3z | OrcyrcrBytoT MOJTHOCTBIO. po0ieMsl 6e3 [IpoBenen ananus
E § BBIBOJIBI BeiBobI HE MIPUBIICUCHUS poOIIeMEBI ¢
% < CIIEIaHbl W/ WIH JOIIOJIHUTEIbHOMN MIPHUBJICYCHUEM
£ 5 BBIBO/IbI HE nutepatypsl. He Bce JIOMIOJTHUTEIbHON
000CHOBaHbI BBIBOJIbI CJICJIaHbl /WM | TUTEpaTypbl. BbIBOIBI
000CHOBaHBI 000CHOBaHBI
IIpencraBisiema | IIpeacrasisiemas | [Ipencrasisemas [IpencraBnsemas
s uHpopManus | uHGopManus He | HHPOpMALUs He uHpOopManus
E JIOTHYECKH HE CHCTEMAaTH3MpPOBa | CUCTEMATH3UPOBAHA U CHCTEMaTH3HPOBAaHa,
= cBs3aHa. He Ha W/WJIH HE [ocJIeI0BaTENbHA. nocjeaoBaTelbHa U
E UCMOJb30BaHbl | mocnenoBarenbHa | Mcnonb3oBano 6osee 2 JIOTMYECKH CBSI3aHA.
= npodeccuoHangb | . HCHOJIb30BAHO npo¢eCCHOHATIbHBIX Hcnonb3oBano 6oiee
é- HbIE TEPMHHBI 1-2 TEPMHHOB 5 npodeccuoHaIbHBIX
npodeccruoHaIbH TEPMUHOB
BIX TEPMHHA
He Hcnonbs30BaHbl Hcnons30Banbl [Inpoko
UCTIOJNB30BAaHbl | TEXHOJIOTHH TexHoJoruu Power Point. | ucrosp30BaHbI
E TEXHOJIOTUH Power Point He 6omnee 2 ommubok B texHosioruu (Power
= Power Point. YacTUYHO. 3-4 NPeICTaBISIEMOM Point u ap.).
§. Bonbuie 4 OLIMOKH B uHpopMaun OTCyTCTBYIOT
= OIIMOOK B MPEACTABISIEMON OIINOKY B
°© OpeCTaBIsieMo | MHPOpMaLUU npeCcTaBIsIeMOil
i uHpopMauu nHpopmanuu
= Her orBeToB Ha | TOJIBKO OTBETHI OTBeThI Ha BONPOCHI OTBeTHI HAa BOIIPOCHI
= 32 | Bompock! Ha dJIEMEHTAapHBIC | MOJHBIC W/UJIM YACTUYHO | TIOJHEIE, C
é é_ BOTIPOCHI TIOJTHBIE MIPUBHICHHEM
- 3 IPUMEPOB U/UITH
=) .
HOSICHEHUH
CocraButenn : e N.A. CynpyHoBa
(moamuck)
«10» urona 2019 a.
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BOHpOCLI Jifl KOJVIOKBHUYMOB, coﬁeceszaHml
o JTUCIMIIIMHE HpOMLIIHJIGHHa}I MI/IKpO6I/IOJIOFI/ISI 1 OMOTEXHOJIOT U

Paznen 1. HayuHnble 0CHOBBI POMBIIIJIEHHOH MUKPOOHOJIOTHH.

Tema 1. McToprs NpoMBIIIIIEHHOW MUKPOOHOJIOTHH.

2. XpOHOJIOTUYECKUE JTanbl pa3BUTHS MUKPOOHOJIOTUU TUTSL
OMOTEXHOJIOTHUH.

Tema 2. O0m1ast XxapaKTepUCTHKAa MUKPOOPTaHU3MOB.

7. AykapuoTsl (BUPYChI U BEPOUIBI).

8. IlpokapuoTsl (6akTepun).

9. Dykapuotel (rpubbl, BOAOPOCIH, MPOCTEHIlINE, BBICIIUE PACTEHUS,
JKUBOTHEIC).

10. depmeHTHI.

11.  Buonoruyecku akTUBHbIE XMMUYECKHUE BEIIECTBA.

12.  KyabpTypsl 5yKapuOTHUECKHUX KIETOK.

Tema 3. OcHOBHBIE IPUHILIMIIBI PETYISILIMA MeTab0IU3Ma U CKOPOCTH POCTa
MUKpPOOPTaHU3MOB.

6. OcHOBHbBIE IOHATHS.

7. Perynsauus Ha ypoBHE OMOCHHTE3a OETIKOB.

8. Perynsmust akTHBHOCTH TOTOBBIX OE€TTKOBBIX TTOCPETHUKOB.

9. Perymsimus HHTETpaTbHBIX MEMOPaHHBIX MPOIIECCOB Y MUKPOOPTaHNU3MOB.

10. BzaumopeiicTBHE pETyISATOPHBIX MEXaHM3MOB TIPH  YNPaBICHUU
CKOPOCTBIO pOCTa MUKPOOPTaHU3MOB.

Tema 4. Cenekuuss MHKPOOPraHM3MOB — MPOAYLEHTOB MPAKTHUYECKU
BA)KHBIX BEILIECTB.

6. Be10op MCX0IHOTO MUKPOOPTaHU3Ma JIJIsl CEEKIIUU.

7. TlonroToBKa UCXOIHOTO IITAMMA K CEJIEKIIMOHHOU paboTe.

8. IlonyueHue MyTaHTOB.

9. Meroasl 0TOOpa MyTaHTOB C MOBBILIEHHBIM YPOBHEM MPOIYKIUH.

10. Merox nomy4yeHus: TEHETUIECKUX PEKOMOWHATOB.

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

3. [NonydeHnue GenKOB YeloBEKa U )KMBOTHBIX.

4. KoHCTpyupOoBaHUE IITAMMOB MNPOAYLEHTOB MEPBUYHBIX WM BTOPUYHBIX
MEeTa0OJIUTOB.

Tema 6. KynbTuBHpOBaHUE MUKPOOPTAaHU3MOB.

5. Ilepuoanueckoe KyJIbTUBUPOBAHUE — Hayajo U3YUYEHUS
MUKPOOHOJIOTHYECKOIO0 CUHTE3A.

6. HenpepriBHOE KyJIbTHUBUPOBAHHE MUKPOOPTAHU3MOB.
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7. KonnuecTBeHHbIE XapaKTEPUCTUKH MUKPOOPTaHU3MOB.

8. Ympasinsiemoe KyIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Tema 7. Aspanust npu KyJIbTUBUPOBAHUU MHUKPOOPTaHU3MOB.

/. BiusiHue KOHIEHTpalMy PacTBOPEHHOTO B Cpelie KUCIOpOoJa Ha POCT
MUKPOOPTaHU3MOB.

8. TpancmopT KucIOpoJa M3 BO3AyXa B KyJIbTYpalbHYIO Cpeay H K
MUKPOOPTaHU3MaM.

9. Matematuueckoe omucaHue aObCcopOLMU KHUCIOpPOJa B IMEPHOTUYECKH
JEHUCTBYIOLIEM ammapare Mpu KyJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.

10. AOGcopOuus K1CIOpoaa B MEPHOINUECKHU JEHCTBYIOIIEM anmnapare 6e3
MUKPOOPTraHU3MOB.

11. AOcopOuusi KucIopojia B NEPUOJMYECKH JEUCTBYIOIIEM armapare
TP KyJIbTUBUPOBAHUS MHKPOOPTAHU3MOB.

12.  AOGcopOiusi KHCIIOpoAa B HEMPEPHIBHO JCHCTBYIOLIEM alapare Jis
KyJIbTUBUPOBAHUS MHKPOOPTaHH3MOB.

Tema 8. XpaHeHne MUKpOOPraHU3MOB.

8. Ilepuoanueckue nepeceBbl (WK «CyOKYJTbTUBUPOBAHUEY ).

9. XpaneHue  MHKpPOOPTaHM3MOB  MPU  HUBKUX U YJIBTPAHU3KUX
TEeMIepaTypax.

10. JImodunmzamms.

11. XpaHeHue MUKpOOPraHU3MOB B BHICYILIEHHOM COCTOSIHUU.

12. Xpanenue noj MHHEPAIbHBIM MaCIIOM.

13. XpaHeHue OoTEIbHBIX TPy MUKPOOPTaHU3MOB.

14.  OmnpeneneHue >KM3HECTIOCOOHOCTH KYJIBTYP.

Tema 9. bakrepuodparu B MHKPOOHMOJIOTHYECKOW MPOMBINIIICHHOCTH
Mmuoroo6pasue u obmiue cBoiicTBa 6akTeprnodaros.

12. Tlonmamanue ¢aroB Ha MPOU3BOACTRBO.

13.  OcHOBHBIE CTaauU Pa3BUTHS U MPOCTEUIINE METOABI MCCIICIOBAHUS
O0akTeprodaros.

14.  OcobGeHHOCTH pa3BUTHUS YMEPEHHBIX (aroB (JIM30TEHU3ANNH U
WUHIYKIUN).

15. HocutenbcTBO (MICEBAOIN3OTEHUS) U MHPEKIINS KJIETOK MIEPMaHEHTHO
pasuBatomumucs garamu ([T1PD-undexnms).

16. TIIpoctbie criocoObl uneHTHUGUKAIMHU OaKkTEprUOQaros.

17. Hedexktubie daru. [loHsATHE O CYIIECTBEHHBIX M HECYIIECTBEHHBIX
(106aBOYHBIX) F€HAX.

18. IIpuHUuOBI U METOBI KIAacCUPUKALUU OaKTepruoQaros.

19.  ®arosslit npoduis 3aBona (DII3).

192



20. MexaHu3MBbI (aroycroitunBocTi OaxTepuit U CHI0COOBI
npeaoTBpanieHus Garojm3ucoB.

21. bakrepumodarn B TEHETHKE U  CEJIIEKIUU  MPOMBIILICHHBIX
MPOYLICHTOB.

22.  OOmebunonornyeckas 3HaYMMOCTh UCCIIeoBaHus OakTeprodaros.

Tema 10. HMmmoOWIM30BaHHBIE KJIETKA MHUKPOOPraHU3MOB U HX
PUMEHEHHE.

3. MeTo1b UMMOOMITU3ALIMN KJIETOK MUKPOOPTaHU3MOB.

4. OcoOEHHOCTH >KMBBIX UMMOOMIN30BAaHHBIX KJIETOK MUKPOOPTaHU3MOB.

Pa3nen 2. [lonyyenne 0M0JIOTMYECKH AKTUBHBIX BellleCTB M OTAEJbHbBIX
KOMIIOHEHTOB MMKPOOHBIX KJIETOK.

Tema 1. AHTUOMOTHKH.

10. OOpa3oBaHHe aHTUOMOTUKOB B IPOMBIIIIICHHBIX YCIOBUSX.

11. Ilytu noBbilIeHUS OMOCUHTE3a AaHTUOMOTUKOB MUKPOOPTraHU3MaMH.

12.  JIByx(a3Hblif XapakTep pa3BUTH MPOIYIICHTOB aHTHONOTHKOB.

13. JlaGopaTopHBIil periiaMeHT.

14.  [IpoMbIIUIEHHOE MOJIyYeHHE aHTHOUOTUKOB.

15.  [IpomblIUICHHBIN METO[I NOJTyYEHUs HOJTyCUHTETUYECKUX
aHTUOMOTHUKOB.

16. TIloteps  cIOCOOHOCTH  MHUKPOOPTaHM3MOB K  00pa3OBaHHIO
AHTHOMOTHUKOB B MMPOMBITIINIEHHBIX YCIOBHSIX.

17. IlpuMeHeHHE aHTUOMOTHUKOB.

18. AHTHOMOTHKM — cHeIU(PUUYECKUEe WHTUOUTOPHI psia peakiuit
MeTabon3ma.

Tema 2. Butramunsl.

4. Butamun B, (mpoayueHTsl BuTamuHa Bip; OMocuHTE3 BHTamMuHa B
¢GyHKIIMM BUTaMuHA By, OTy4YeHne v mpuMeHeHe BUTaMiHa B,).

5. PubodnaBun (mpoayueHtsl pubodraBuHa; OuocuHTe3 pubOodIaBUHA;
peakuuu, Karaauzupyemble (IaBONpOTEeUaMU; TOJyYeHHE U TNPUMEHEHHE
pubodiaBuHa).

6. OproctepuH (MPOIYLEHTH SProcTepuHa; OWOCHHTE3 HProcTepPUHA;
yCIIOBUSL O0pa30BaHUs HJProcTEpUHA JAPOXIKAMH; IOJIy4eHHE M MPUMEHEHHE
ProcTeprHa).

Tema 3. KapoTuHouipl.

6. buocuHTe3 KapOTUHOUIOB.

7. Jlokanu3zauus v GyHKIMH KapOTUHOUIOB.

8. YcnoBus 06pazoBaHusl KAPOTHHOMIOB MUKPOOPTaHU3MaMHU.

9. [IpoayLeHTHI ¥ POMBILUIEHHOE MOTY4YeHHE KApOTHHOUIOB.

10. Hcnonp3oBaHHe KapOTHHOUIOB B HAPOTHOM XO3SIHCTBE.
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Tema 4. ['n66epenuHbIL.

Tema 5. AJIKalOUIbI.

Tema 6. AMUHOKHUCIOTBL.

6. buocuHTe3 rIyTaMUHOBOM KUCIIOTHI.

/. buocuHTes NU3uHA.

8. Perynsmust 6nocuHTe3a aMUHOKHCIIOT.

9. [lomyueHne aMUHOKHCIOT C MOMOIIBIO MMMOOWMIN30BAHHBIX KIETOK H
(bepMeHTOB.

10. Ilomy4yeHue ONTUYECKUX M30MEPOB AMUHOKHUCIIOT MMyTEM MPUMEHEHUS
aluiIa3 MUKpOOPTraHU3MOB.

Tema 7. Hykneoruabl

5. Cunre3 ATO.

6. CuHTe3 HUKOTUHAMUIIMHYKJICOTH IA.

/. CUHTE3 NUHO3UHOBOU KHUCIIOTHI.

8. CunTte3s ryano3uHnoanudocdaros.

Tema 8. DepMeHTHI.

6. OcobeHHoCTH (PEPMEHTOB MUKPOOPTAHU3MOB.

/. ®epMEeHThl MUKPOOPTaHU3MOB, IPUMEHSEMbIE B IPOU3BOJICTBE.

8. llITaMMBI-POIYIICHTHI ¥ KYyJTbTUBUPOBAHNE.

9. Brimenenue u crabunusanusi pepMEHTOB.

10. IIpumenenue GpepMEHTOB MUKPOOPTAaHU3MOB.

Tema 9. Jlunupasi.

7. CocTaB ¥ cofiepaHHe JUMHI0B Y MUKPOOPTaHHU3MOB.

8. IIpoay1ieHThI JIUIHTOB.

9. buocunTe3 MUMUIOB.

10. BnusgHMe yCIOBHI KyJIbTUBUPOBAHUS HA COCTAB JUIHUIOB.

11. BO3MOXXHOCTH IPOMBIIUIEHHOTO OJIYYEHHUS JIUITH]IOB.

12. IlpakTuueckoe NpUMEHEHUE JUIHIOB.

Tema 10. [Tonucaxapuasl.

7. [Tonucaxapupl MATOTUIA3MbI 1 MEMOPAHHBIX CTPYKTYP.

8. [Nonucaxapuabl KJIETOYHBIX CTEHOK.

9. BHekIieTouHbIE MOIHMCaXapy/Ibl.

10. buocuHTE3 MoNHCaXapHIOB.

11. VYcnoBus KyJIbTHUBUPOBaHUS MHUKPOOPTaHU3MOB U  OMOCHHTE3
MOJINCAXAPHUIOB.

12.  IIpoMmbllIEHHOE MOJTYyYeHUE MUKPOOHBIX MOJIMCAXaPUIOB.

Paznen 3. MWMcnoab3oBanme Opo:KeHMH W JPYrux MPOLECCOB
MeTa00JM3Ma.

Tema 1. CiuproBoe OpoxeHHe
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5. ®u3nonorus IpoACKeNd U XUMU3M CIIUPTOBOTO OPOKEHUSI.

6. XapaktepucTuka JIpoxkiKel, IPUMEHSIEMBIX B TPOMBIIIIEHHOCTH.

7. Ucnionbp30BaHue IpOxKEN B IPOMBIIIIEHHOCTH.

8. Jlpoxcku — Bo30yauTen MHGEKIMY Ha MPOU3BOJICTRE.

Tema 2. Mono4HOKHCIIOE OpOKCHHE.

5. OOmas XxapaKTepUCTUKA MOJIOYHOKHCIIBIX OaKTepHUH.

6. PactipocTpanenre 1 B3aMMOOTHOIIICHUS C IPYTUMH MUKPOOpPTaHU3MaMHU.

/. VIcnonb30BaHUE MOJIOYHOKHUCIIBIX OAKTEPUH.

8. MoJsiouHOKHCIIbIE OaKTepUU — BO3OYIUTETN HH(PEKITNH.

Tema 3. [IponmroHoBOKHUCTI0E OpOKEHHE.

4. O01as xapakTepUCTUKA TPOIMMOHOBOKHUCIBIX OAKTEPHIA.

5. [IpormnoHOBOKKCTBIE OakTepud B MPOU3BOJACTBE ChIpa U APYTUX
MPOTYKTOB TTUTAHUS.

6. lpyrue o061acTyi MpUMEHEHHSI IIPOTTHOHOBOKHCIIBIX OaKTEpHUH.

Tema 4. AuetoH0-OyTHII0BOE OpOKEHUE.

7. OcoOEHHOCTH alleTOHO-OYTHUIIOBOTO OPOKEHUS.

8. [Ipon3BOICTBEHHBIE CPEIBI.

9. [lognepxanue KyIbTyphl OAKTEpU U TOATOTOBKA HHOKYJIATA.

10. Bpoxenwue.

11. HWuduumpoBaHue B yCIOBUSIX allETOHO-OYTHUIOBOTO OPOKEHUS.

12. IleperoHka arneToHO-OYTHUIOBOM OPaKKH.

Tema 5. IlomyueHne ykcyca ©W Jpyrue acmeKThl HMCIIOJIb30BAHUS
YKCYCHOKHCJIBIX OaKTEPHil.

7. O0m1as XxapaKTepUCTUKa YKCYCHOKHCIIBIX OaKTepUH.

8. OxucnuTenbHbIe TPAaHCHOPMAIIMA OPTAHUYECKUX COCTMHEHHM.

9. Mukpobuonornueckue Tpanchopmaiuu npu cuate3e Buramuna C.

10. Ilomy4yeHue TMOKCHAIICTOHA.

11. Tlomy4eHue CIUPTOBOIO YKCyca.

12.  CuHre3 nonmcaxapuioB.

Tema 6. [TosryueHue opraHM4eCKUX KUCIOT

3. IlonyueHnne opraHUYECKUX KUCIOT U3 YTJIEBOJIOB.

4. ITomyyeHne OpraHnYeCKUX KUCIOT U3 H-ankaHOB.

Tema 7. Tpanchopmariys OpraHUIECKUX COSTUHCHHH.

16. TIIpouecchl MUKpOOHOM XUMUH.

17. Tpancdopmaius pacTyiieid KyJabTypol B IEPUOJINYECKUX YCIOBUSX.

18. Tpancdopmaius CyCreH3UsIMU HEPAZMHOXKAIOIINXCS KIETOK.

19. Tparcdopmanun, OCYIIECTBJISIEMbIE  crliopamMud  TpubOB |
AKTUHOMHUIIETOB.

20. HenpepbIBHbIE METOABI KyJIbTUBUPOBAHHUS.
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21. Kowmetabonmsm.

22. IlpuMeHeHuUEe MOBPEXKICHHBIX U JE3UHTETPUPOBAHHBIX KIETOK.

23. HurubupoBanue onpeaciEéHHbIX YIaCTKOB META0OJNUYECKUX MMy TEH.

24. [lpuMeHeHUE MYTaHTOB C OJIOKMPOBAHHBIM CHMHTE30M OMPEEICHHBIX
(bepMeHTOB.

25. KoHctpyupoBaHue IITaMMOB C  TIOBBIIIEHHOH CHOCOOHOCTBIO K
TpaHCHOPMAIIHH.

26. depmeHTHBIE TpenapaTbl © IMMOOUIN30BAaHHBIE (DEPMEHTHI.

27. UmMoOuIn3anus KJIeToK.

28. [lomuTpanchopmarum.

29. Mukpoopranusmbl, TpaHC(HOPMHUPYIOLINE OPTAHUYECKNUE COCTUHEHMS.

30. IIpumeps! TpanchopMauu OPraHUIECKUX COCTMHEHHIA.

Pasnesn 4. IlpousBoacTBa, OCHOBAHHBbIC HA IMOJYYEHHHM MHMKPOOHOH
OnomMaccsl

Tema 1. [Tonyuenue Genka

6. McTopus NCHoab30BaHUS MUKPOOPTaHU3MOB JIJIsl TOJTY4YEeHUs OenKa.

7. [lurarenpHas EHHOCTh OEIKOB.

8. be3BpenHoCcTh MUKPOOHON MaCCHI.

9. [Iporecc ¥ MPUHIUIIBI KOHTPOJIS BBIPALTUBAHUS MUKPOOPTaHU3MOB.

10. OcHOBHBIE BH]IBI CHIPbS U UCIOJIB3YEMbIE MUKPOOPTaHU3MBI.

Tema 2. IlpousBoACTBO BakiuH, OakTepuodaroB U IMpenaparos,
HOPMaIHM3YIOIIUX MUKPO(DIIOPY YeIoBEKa

4. BakIiHbl.

5. JleuebnO-mIpoprtakTHUECKUE TIpemapaThl OakTepruodaros.

6. bakTepuanbHble Mpenaparbl, HOPMAIU3YIOIINE MUKPOQIIOPY.

Tema 3. [TonyueHune a30TPUKCUPYIONIKX OAKTEPUATBHBIX MPENapaToB

6. CBolicTBa KITyO€HBKOBBIX OaKTEPUH.

7. Ponb x1yOeHBKOBBIX OaKTEepHil B @30THOM OajlaHCE MOYBHI.

8. IIpenapaThl KIIyOEHBKOBBIX OaKTEpUH.

9. [IpuMeneHue mpenapaToB KIyOSHbKOBBIX OaKTEPHUH.

10. pyrue a30TpuKCcaTOPHI.

Tema 4. IloBpexaeHrne MUKPOOPraHM3MaMH MaTEPUATIOB W CIOCOOBI HMX
3alUTHI.

7. [Tpu3Haky MOBPEXKACHUS MAaTEPUATIOB MUKPOOPTaHU3MaMH.

8. MuKkpoopranusmbl,  MOBPSKIAIONIME  METaUIbl M METOIbl WX
OOHapy>KeHHUS.

9. [IpuunHBI MOBPEKICHUS MAaTEPHATIOB MUKPOOPTraHU3MaMHU.

10. Dusuko-xummuueckue (axKTOpbl Cpelbl U MOBPEKICHHE MaTepUaTOB
MUKPOOPTraHU3MaMHU.
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11. CnocoObl 3amuThl MAaTEPUATIOB.
12.  Meronapl ompeneneHuss YCTOMYMBOCTU MaTepUalioB K BO3JIEUCTBUIO
MHUKPOOPTaHU3MOB.

Kpurepuu oneHku:
v' 100-85 GamioB — OTBET IOKA3bIBACT IPOYHBIC 3HAHUS OCHOBHBIX

MIPOIIECCOB M3ydyaeMO MPEAMETHOW O0JaCTH, OTIMYACTCS TIyOWHON M MOTHOTOMN
PACKpBITHS TEMBI; BJIaJICHHE TEPMUHOJOTUYECKUM aIllapaToM; YMEHUE OOBICHATh
CYILIIHOCTb, SIBJICHUM, MPOILECCOB, COOBITUH, JIeTaTh BHIBOJLI U 000OIIEHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, NPHUBOJUTH MPUMEPHI; CBOOOJHOE BJIAJCHHE
MOHOJIOTHYECKOW PEUYbl0, JOTMYHOCTh W IOCIEAOBATEIBHOCTh OTBETA; YMEHUE
MPUBOJUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3yHaeMOU 00IaCTH.

v’ 85-76 GamutoB — OTBET, OOHAPYKUBAIOLIMI MPOYHbBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MPEeAMETHON 00JacTH, OTIMYACTCS TTyOUHOU U MOJHOTOM
PACKpBITHS TEMBbI; BJIaJICHUE TEPMUHOJIOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYLIHOCTb, SIBJICHUH, IPOLIECCOB, COOBITUH, JIEaTh BBIBOABI U 0000IEHUS, JaBaTh
apryMEHTUPOBAHHBIC OTBEThI, MPHUBOAUTH MPUMEPHI, CBOOOJTHOE BIIAJICHUE
MOHOJIOTHYECKOW PEYbl0, JIOTMYHOCTh M TOCIEAOBATEIBHOCTh OTBETA, OJIHAKO
JOMYCKaeTCsl OJIHA — JIBE€ HETOYHOCTH B OTBETE.

v’ 75-61 Gayur — OICHUBAETCS OTBET, CBUACTEIHCTBYIONIMIA B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3yyaeMOW MPEeIMETHOM  00JacTd, OTJIWYAIOIIUICS
HEJIOCTATOYHOUW TIyOWHOW M TOJHOTOM PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1abo cHOpMUPOBAHHBIMM HABBIKAMM aHAJIW3a SBICHUMH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM JlaBaTh apryMEHTUPOBAHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOAHBIM BIIAJICHUEM MOHOJOTHYECKOU
pEublO, JIOTUYHOCTBIO U MOCJIEI0BATEIBLHOCThIO OTBETA; JOIMYCKAETCA HECKOJBKO
OLIMOOK B COAEPKAHUU OTBETA; HEYMEHHE IPUBECTH MIPUMEP PA3BUTHSI CUTYALIUH,
IIPOBECTH CBSI3b C IPYTMMHU aClIEKTAMH U3y4yaeMOoM 00J1acTH.

v’ 60-50 6GamioB — OTBET, OOHAPYXMBAIOIIMHA HE3HAHUE IIPOLIECCOB
U3y4aeMoil TPEeIMETHOW O00JacTH, OTIMYAIOIINICS HETTyOOKUM pPaCKpPBITHEM
TEMbI; HE3HAHWEM OCHOBHBIX BOIPOCOB T€OpUH, HECHOPMHUPOBAHHBIMU HABBIKAMU
aHaju3a SIBJIEHUW, MPOIIECCOB; HEYMEHHEM JaBaTh apryMEHTUPOBAHHbBIE OTBETHI,
cia0bIM BJIAJICHUEM MOHOJOTUYECKOM peyblo, OTCYTCTBHUEM JIOTUYHOCTH U
MOCJIEIOBATEIBHOCTH; JIOMYCKAIOTCS CEPhE3HbIE OIMMUOKH B COAEPXKAHUU OTBETA;
HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKH U3y4yaeMoOi 001acTH.

CocTaBuTeb %% N.A. CynpyHoBa

(moammch)

«10» urona 2019e2..
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MeToauueckue MaTepuaJibl, ONpeaesolnue nMpoueIypbl OLeHUBAHUSA
3HAHUI, yMEHUH, HABBIKOB U (/M) ONbITA 1T IbHOCTH, XapPAKTePHU3YIOIIHUX
3Tanbl GOPMHUPOBAHUS KOMIIETCHUMH

le/lMepHOC coaepKaHuEe METOAUICCKUX peKOMeHI[aHHﬁ,
onpeae/silommx npoucaypbl ONCHUBaAHUA PE3YJAbTATOB 0CBOCHUA TUCHHUIIVIMHBI
HpOMLIHIJIeHHaﬂ MHKpOﬁHOJ’IOI‘HH H OMOTEXHOJIOT U

Texymas arrecranusi odyyarommxes. Texkymias arrectainys 00y4aromuxcs
1o qucturuinae «[IpombliieHHas MUKPOOHOJIOTUS U OMOTEXHOIOTHUS MPOBOJUTCS
B COOTBETCTBUM C JIOKaJIbHBIMM HOpPMAaTUBHbIMH akTamu [IBDY wu sBisercs
oOs3arenbHOM. Tekymas arrecranuss 1o guctumuiiHe  «lIpombinuieHHas
MUKpPOOHOJIOTUS W OHMOTEXHOJOTHsS» MPOBOAUTCA B (OpME KOHTPOJIBHBIX
MEPOIIPUATHI (3aujumsl ONOPHO20 KOHCNEKMA, OMBemo8 Ha 80NPOCHL KOJIOKEUYMA,
0opMIIeHUs 8bINOTHEHHO20 NPAKMUYECKO20 3AHAMUSL NO Kelc-3a0ade U N0O20MOoGKe
OUCKYCCUOHHOU meMbl) TIO OICHUBAHUIO (PAKTHUECKUX PEe3yJIbTaTOB OOYy4eHUs
00YyYaroIMXCs U OCYIIECTBIISIETCS BEIYIIIUM TPEIo/IaBaTeIeM.

OObeKkTamMu OIIECHUBAHUS BBICTYTAIOT:

— y4yeOHasi JUCUMIUIMHA (AKTUBHOCTh HAa 3aHATUSAX, CBOEBPEMEHHOCTb
BBITIOJTHEHUS] Pa3IMUHBIX BHUJIOB 3aJlaHUM, MOCEIIAEMOCTh BCEX BHJIOB 3aHSITHM IO
aTTeCTyeMOU AUCIHILINHE);

— CTENEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;

— YpPOBEHb OBJIQJICHUSI MPAKTUYECKUMU YMEHHSIMHM M HaBBIKAMH T10 BCEM
BUJaM y4eOHOI paboThl;

— Ppe3yJIbTaThl CAMOCTOSITENILHOM PAOOTHI.

[To xaxmomy OOBEKTY JHaeTcs XapaKTepPUCTHUKA MPOLEAYp OICHUBAHUS B
MIPUBSI3KE K UCTIOJIH3yEMbIM OLICHOYHBIM CPEJICTBAM.

IIpome:kyTounasi arrectanus odydarwimxes. [Ipomexyrounas arrectamus
oOyuaromuxcsi 1o  guciumuiiHe  «lIpoMblliieHHass ~ MUKPOOMOJIOTHST U
OMOTEXHOJIOTHS» MPOBOJUTCS B COOTBETCTBUM C JIOKAJILHBIMH HOPMATHUBHBIMU
aktamu JIBOVY u siBnsiercs o0s13aTenbHOM. B 3aBUCHMOCTH OT BUIa TPOMEXKYTOYHOTO
KOHTPOJISI 110 JUCIUIUIMHE U (HOPMBI €ro OpraHu3aliy WCIIOJIb30BaHbl Pa3IMUHbIC
KPUTEPUU OLICHKY 3HAHWM, YMEHUN U HABBIKOB.

[IpomexxyTouHast ~ aTrecTtanusi MNPEAYyCMOTPEHAa MO AWCIUIUIMHE B BUJE
IK3aMeHa, B YCTHOU (popMe C UCTIOB30BaHUEM YCTHOTO Omnpoca B (h)opMe OTBETOB Ha
BOMPOCHI 3K3aMEHAIMOHHOT0 OMIIeTa U YCTHOTO orpoca B popme codece10BaHMsI.

JlaeTcs KpaTkash XapaKTepUCTHKA IMPOLEAYpbl HNPUMEHEHHUS HCIIOIb3yEMOIO
OLICHOYHOT'O CPEJICTBA.
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