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Buotexnonorus kak Hayka. [lonstue. ' eHeTndeckas cBA3b OMOTEXHOJIOTHH C APYTUMH HAyKaMU.

L OTanbl CTAHOBJICHUS OMOTEXHOJIOTHH KaK HAyKH
5 BuotexHonorus kak cdepa NPOMBIIUIEHHOTO TPOU3BOACTBA. JTambl M OCOOCHHOCTH
' CTaHOBJICHUS! OMOTEXHOJIOTHUHU KaK c(epbl MPOU3BOJCTBA
3 ACHIEKTBl, TEepCHeKTHBHl W MPOOJIEMBbl CTAaHOBJICHHUS W PA3BUTUS OHMOTEXHOJOTHYECKOTO
' IIPOU3BOJICTBA 32 pyOeKOM
4 ACHEKTBl, TEepCHEeKTHBBl W MPOOJIEMBbl CTAaHOBJICHHUS W PA3BUTUS OHOTEXHOJOTHYECKOTO
' npou3BoJIcTBa B Poccun
5 ACHEKTBl, TEepCHeKTHBHl W MPOOJIEMBbl CTAaHOBJICHHUS W PA3BUTUS OHMOTEXHOJOTHYECKOTO
' POU3BOJICTBA B Bonrorpasckoit obnactu
6. [lens w 3agaun OWMOTEXHOJIOTMH KaK HAYYHOH AUCHUIUIMHBL W CQepbl MPOMBIIUICHHOTO
MIPOU3BOJICTBA. XaPaKTEPUCTHKA.
7 [IpenmocklIKd  BO3HUKHOBEHHS OWOTEXHOJOTMHM KaK HAy4YHOM JUCHUIUIMHBI W cepsl
' MIPOMBIIIJICHHOT'O TPOU3BOJICTBA 32 pyOexoM
8 [TpennochbuiKu BO3HUKHOBEHHUS OHWOTEXHOJIIOTMM KaK Hay4YHOHW JHUCHUIUIMHBI U CcQepbl
' POMBIIIJICHHOTO MPOU3BOACTBA B Poccuu
9 [IpennochbuIKu BO3HUKHOBEHHUS OWOTEXHOJIOTMM KaK Hay4YHOW JUCHUIIIMHBL U CQepbl
' IPOMBINIIIEHHOT0 TPOU3BOJICTBA B Bonrorpazckoit obiactu
10. Knaccudukanms u XapakTepucTUKa MPOAYKTOB OHUOTEXHOJIIOTHYECKOTO IMPOU3BOJICTBA.
Xapakrepucrtuka. [Ipumepsl
Buasl O6uorexHonmoruu: (QapmaneBTuueckas (OMOTEXHOJIOTHS JIEKAPCTBEHHBIX CPEICTB),
11. | reomoruyeckasi, DSHEPreTHUYECKas, CEIbCKOXO3SMCTBEHHAs, THIIEBas, OJKOJOTHYECKass U
KOCMHUYECKasi OMOTEXHOJIOTHs, X XapaKTePUCTHKA, HAIIPABJICHUS U IEPCTIEKTUBBI Pa3BUTHSL.
12. | Buasl Ononorundecknx 00bEeKTOB B OMOTEXHOJIOTHH, UX KIIACCU(DUKANNS U XapaKTEPUCTHKA.
13. | XapakrepucTuka OMOJIOTHYECKUX 0OBEKTOB JKUBOTHOTO IPOUCXOXKACHUSI.
XapakTepuCcTUKa IPOJAYKTOB 3000MOTEXHOJIOTHYECKOTO IPOU3BOJICTBA. ACHEKTHI UX MOJTYUYECHHUS.
14. | IlepcriekTuBBI U chepbl MPAKTUUECKOTO MPUMEHEHH MPOIYKTOB 300010TexHOI0ruU B Poccun n
3a pyoexoM
XapakTepucTUKa MPOJTYKTOB 3000MOTEXHOIOTHIECKOTO TIPOU3BOJICTBA. ACIIEKTHI UX MOTYYCHHUS.
15. | lepcriektuBbl M cdepbl NPAKTUUYECKOTO TMPUMEHEHHUS MPOAYKTOB 3000MOTEXHOJOTHH B
Bonrorpasnckoii o6actu
16. | XapakrepucTuka U Kiaccu(ukanus OMOJIOrHYeCKUX 00bEKTOB PACTUTEIBHOTO MTPOUCXOKICHHUS.
XapakTepucTUKa TMPOAYKTOB (HPUTOOMOTEXHOJIOTHYECKOTO TPOM3BOJICTBA. ACIEKTH  HX
17. | momyuenus.  IlepcmekTuBbl U cdepbl  NPAaKTUYECKOTO  MPUMEHEHHUS  MPOIYKTOB
burobmorexHosoruu B Poccuu u 3a pyoexom
IT Xapaktepuctuka MNpPOAYKTOB (UTOOMOTEXHOJOTHUYECKOTO TIPOU3BOACTBA. ACHEKThl HX
18. | momyuenms.  IlepciekTuBBI W cdepbl  TPAKTUYECKOTO  MPUMEHEHHS  MPOTYKTOB
¢durobuoTexHosoruu B Boarorpaackoit obimactu
Knaccudukamuss 1 XxapakTepuCTHKa MHUKPOOPTAaHU3MOB KaK OOBEKTOB OMOTEXHOJIOTHYECKOTO
19 npou3BojacTBa.  IIpeumymiectBa M MEPCNEKTUBBI  MPAKTUYECKOTO  HMCIIOJIB30BAHHS
" | MUKpOOMOOOBEKTOB B CpPaBHEHHWU C PpACTUTEIbHBIMM M JKMBOTHBIMU OHOJIOTMYECKUMU
00BeKTaMu
20. | XapakTepuCTUKa MPOIYKTOB MHUKPOOMOTEXHOJOTHYECKOTO TPOU3BOJCTBA. ACHEKTHl HX




nonydeHus.  IlepcrektuBel M cepbl  NMPAKTUUYECKOTO  IPUMEHEHUS  MPOAYKTOB
MUKpPOOHOTEXHOJOTHYECKOT0 MPOU3BOICTBA B Poccuu U 3a pyoexxom

XapaKTepI/ICTI/IKa IIpOAYKTOB MI/IKp06I/IOTCXHOJ'IOI‘I/ILIeCKOFO IIpOU3BOACTBA. AcCnekTsl Hux

21. | momyuenus. IlepcmektuBel W chepbl  NPAKTUYECKOTO  MPUMEHEHHS  MPOTYKTOB
MUKpoOHoTexHosioruu B Bonrorpaackoit o6nactu
22. | ®epmMeHTHI Kak Onoorndeckne 00bekThl. Kitaccupukamms. XapakTepucTuka
23 [lepcriekTHBBI, acmekThl W OO0JACTU MPAKTHUYECKOrO NpUMEHEHUs (EepMEHTOB B KauecTBE
" | IpOJIYKTOB OMOTEXHOJIOTHYECKOT0 Mpon3BoIcTBA B Poccuu u 3a pydexxom
24 [lepcriekTBBI, acmekThl W OO0JACTU MPAKTHUYECKOrO NpHUMEHEHUs (EepPMEHTOB B KauecTBE
" | IpoAYKTOB OMOTEXHOJIOTHYECKOT0 MPOU3BOAICTBA B Bosirorpaackoii obiaactu
o5 OcHoBbl Ouokartanuza. [IpenmymiectBa ¥ HEAOCTAaTKW MNpPUMEHEHHUS (PEPMEHTOB B KauecTBe
" | OMOKaTaNIM3aTOPOB B TEXHOJIOTHH MOJYICHUS OMOJOTUYECKH AKTHBHBIX BEIIESCTB
BuokaTtanu3aTopsl Ha OCHOBE MHIMBUAYAJIbHBIX (PEPMEHTOB U MOJM(EPMEHTHBIX KOMIUIEKCOB.
26. | AcnekTbl HX TMPAKTUYECKOro MpuUMeHeHus B mpousBoicTBe. Cdepbl HX NPaKTUYECKOTO
npuMeHeHus B Poccun u 3a pyoeskom
buokaranu3aTopsl Ha OCHOBE WHIAMBUAYAIBHBIX (PEPMEHTOB U MOTU(PEPMEHTHBIX KOMILIEKCOB.
27. | AcriekThl WX TPAKTHYECKOTO NpHUMEHeHHs B mpou3BojacTBe. Cdepbl MX NPAKTHIECKOTO
npuMeHeHus B Boirorpajackoii obnactu
28. | Bunubl GMOTEXHOJIOTHYECKUX MPOIIECCOB, U OCHOBHBIE TPEOOBAHUS, PEABSIBISIEMbIC K HUM.
29 [TpuHLMIIBI, TEPCTIEKTUBBI U HATIPABICHUS Pa3BUTUSI OMOTEXHOJIOTUH KaK HAYYHOU TUCIUTIIMHBI
u cepsl Tpou3BOJICTBA 3a pyOexkoM. [Ipumepsl.
30 [TpuHIMIIBI, TEPCTIEKTUBBI U HATIPABIICHUS Pa3BUTUSI OMOTEXHOJIOTUHN KaK HAYYHOU UCIUTUIMHBI
" | m chepnl mponsBojcTBa B Poccuu. [Tpumepsr
31 [TpuHLMIIBI, TEPCTIEKTUBBI U HAIIPABIICHUS Pa3BUTUSI OMOTEXHOJIOTUHN KaK HAYYHOU IUCIUTUIMHBI
" | u cdeprl nponsBoscTBa B Bonrorpaackoit obnactu. [Ipumepst
30 ACHeKTsl U MyTH pa3BUTHs OMOTEXHOJOIMH KaK HAyYHOM JMCLUIUIMHBL U chepbl MPOU3BOACTBA
" | 3a py0exom
13 ACHEKTHI ¥ IyTH Pa3BUTHSI OMOTEXHOJIOTHH KaK HAYYHOH IUCIUILTUHBI M c(hephl IPOU3BO/ICTBA B
Poccuu
34 ACHEKTHI ¥ IyTH Pa3BUTHSI OMOTEXHOJIOTHH KaK HAYYHOH IUCIUIUTUHBI M c(hephl IPOU3BO/ICTBA B
" | Bosrorpazackoit o6sacTy.
35. | Cenekuusi. MeTOIBI CENEKITUN: XapaKTEPUCTHKA
36. | ACNIeKThbl ¥ IPUHIMIIBI IPAKTHYECKOTO MPUMEHEHHS JJOCTH)KEHUH CeleKIIMU B OMOTEXHOJIOTUI
37 CKpUHHMHT TIPOJYIEHTOB OHOJOTHYECKH aKTUBHBIX BEUIECTB: CYIIHOCTb, BHIBI, OTallbl,
0CO0EHHOCTH, MPUHIUIIBI, TPEUMYILIECTBA U HEJIOCTATKH METO0J1a
38. | Kierounasi ”H)KEHEpHs: STalbl CTAHOBJICHUS U pa3BUTHSI 3a pyOexoM U B Poccun
39. | Knerounast uHXeHepHsl: MyTH U NMEPCIEKTUBbI pa3BUTHsI 3a pyOexoM U B Poccun
40 Knerounass uHXeHepHs: acIeKThl, MPUHLUIB M NEPCHEKTHBBI pa3BUTHs B Boirorpaickoii
obnactu
41 [TpuHIMOBI U 00JIACTH MPAKTUYECKOTO MPUMEHEHHS JTOCTHKEHHUH KIIETOYHOM WH)KEHEpUHU 3a
pyoexxom u B Poccun
42, [TpuHIMOBI 1 O0JIACTH MPAKTUYECKOTO MPUMEHEHHs IOCTHIKEHUHM KIETOYHON HHXKEHEpUH B
Bonrorpasnckoii o6actu
43 [lepcnekTHBBl W MyTH NPAKTHYECKOTO BHEJIPEHUS JOCTIXKEHHH KIETOYHOW WHKEHEPUU B
' Bonrorpasnckoii o6actu
44 OcHOBBI M TpOOJIEMBbl MPAKTUYECKOTO BHEAPEHUS JOCTHXKEHMH KJIETOYHOHW WHKEHEPUU B
" | Boarorpazackoil 06;1acTi ¥ BO3MOXHBIE TYTH X PeIIEHUs
15 OCHOBBI U aCHEKTHI KOHCTPYMPOBAHHs HOBBIX NPOAYLEHTOB JICKAPCTBEHHDIX BEIIECTB C
MOMOIIbIO0 METOJIOB KJIETOUHOM MHKEHEPUU
46 XapakTepucTuKa H30JIMPOBAHHBIX MPOTOIUIACTOB. MeETOoabl MOMYy4YeHHs] MPOTOIIACTOB, HX

NpeuMynicCTBa 1 HCJOCTATKHU




HpI/IHHI/IHBI, OTallbl 1 TEXHUKA CIIMAHUA ITPOTOILIACTOB. HOJ’Iy‘ICHI/Ie HOBBIX FI/I6pI/II[HBIX MOJICKYJI

47 KaK I[eJIeBbIX MPOAyKTOB. Cephl MPaKTUYECKOT0 IPUMEHEHHUS KYJIbTYPhl IPOTOILIACTOB
48 ['népuaoMel Kak MPOAYLUEHTHl MOHOKJIOHANBHBIX aHTHTed. CyIIHOCTh TI'HOPUIOMHON
TEXHOJIOTUHI
49. | AcniekTsl oJy4yeHHs THOpUIOM — IPOAYLIEHTOB MOHOKJIOHAJIbHBIX aHTUTE
50. | Drtamnbl mosy4yeHUss MOHOKJIOHAJIBHBIX AHTUTEN. XapaKTePUCTHKA
51. | Cdepbl IpakTUYECKOIO NPUMEHEHUSI MOHOKJIOHAJIbHBIX aHTUTEJ
52. | TexHonorust noxy4eHus: peKOMOMHAHTHBIX O€JNKOB. DTarnbl. XapakTepUCTHKA
53 C(bepljl MPAKTUYECKOr0 NMPUMEHEHHUsI MPErapaToB PeKOMOMHAHTHBIX OENKOB 3a pyOeKOM W B
Haluei crpaHe
54 ACHEKTHl U IEePCHEKTHBBI IPUMEHEHHUS MTPETapaToB peKOMOWHAHTHBIX OenkoB B Bonrorpanckoii
obnactu
55. | 'enernueckas nnxenepus. YpoBHu. Xapakrepuctuka. CynHoCTb
56 Co3gaHue ¢ TMOMOLIbI0 METOJOB TI'E€HETHYECKOW MHKEHEPHUHM BBICOKOAKTUBHBIX LITAMMOB
" | mpoAyIIeHTOB OMOJIOTHYECKH aKTHBHBIX BEIIECTB, B TOM YHCIIE U JIEKAPCTBEHHBIX BEUICCTB
57 Cdepsl mpakTUYeCKOro NPUMEHEHHs JOCTM)KEHUI reHeTHuyeckod mHxeHepuu B Poccum u 3a
" | pybexom
5g. Cdepsl npakTHUECKOr0 MPUMEHEHUS JOCTH)KEHUI MeHeTHUecKOl MHKeHepuu B Boirorpaackoit
o0nactu
59. | Bekrop B renernueckoil uumxenepuu. Knaccudukanus. XapakrepucTuka
60. OCHOBBI XMMHUYECKOTO, XUMUKO-(DEPMEHTATUBHOIO M (PEPMEHTATUBHOIO CHHTE3a ()parMEeHTOB
JHK
61. | depMeHTHI B TeHETUYECKON MH)KEHEPUH (PECTPUKTA3bI, JIUra3bl), MEXaHU3M UX JeHCTBUS
62 CoBpeMeHHbIE KOHIICTIIIUN OPTaHU3aIH POMBIIIICHHBIX OMOTEXHOJOTHYECKUX IPOU3BOICTB B
Halllel cTpaHe U 3a pyoeskoM
63 KoHmermun ~ opraHu3alii  TMPOMBINUICEHHBIX ~ OMOTEXHOJOTMYECKMX  MPOW3BOJICTB B
Bonrorpanckoit o6nactu
64 [Togxompl K CO3MAHHUIO M OPTaHW3ALUHU MPOMBIIIICHHBIX OMOTEXHOJIOTUYECKUX MPOU3BOJICTB B
" | Bonrorpazackoit obnactu
65, B03MOXHOCTH W acmeKThl CO3/IaHUSl MPOMBIIUICHHBIX OHOTEXHOJOTHYECKUX IPOU3BOJICTB B
Bonrorpanckoit o6nactu
66. ACHeKTBl ¥ MEepPCNEeKTUBbl OpPraHU3alyy MPOMBIIIJIEHHBIX OMOTEXHOJIOIMYECKUX MPOU3BOJICTB B
Bonrorpanckoit obnactu
67 [Ipobnembl  OpraHu3alM  MPOMBIIUIEHHBIX ~ OHMOTEXHOJIOTMUYECKUX  TPOU3BOJCTB B
Bonrorpasackoii 0061acTv ¥ IyTH UX peHICHUs
68. | CTpyKTypa 1 OpraHu3anys IpOMbIIIJICHHOTO OMOTEXHOJIOTHYECKOr0 MPOU3BOICTBA
OTnuuuss OMOTEXHOJOTMYECKOTO0 MPOM3BOJCTBA OT TPAJUIMOHHBIX BHUAOB TEXHOJOTHUH.
69 [IpeumymectBa M HEJOCTAaTKM OMOTEXHOJOIMYECKHMX IPOU3BOACTB B CPaBHEHHHM C
TPATUIIMOHHBIMI TEXHOJIOTHUSIMH TIOJTy4eHHST OMOJOTMYECKH AaKTUBHBIX COCIMHEHHH, B TOM
YHCJIe U JIKAPCTBEHHBIX BELIECTB
0. Tpe6oBanust cuctem GLP, GCP m GMP k opranuzamuu W pealn3alnudd TPOMBIIIICHHBIX
OMOTEXHOJIOTMYECKUX POU3BOJICTB
71 HopmaruHbIe JIOKYMEHTHI, perIaMeHTHPYIOIITHE JeSITeTbHOCTD MIPOMBIIITIEHHBIX
" | GMOTEeXHOJOTMYECKUX TPOU3BOJICTB B HaIllel CTpaHe
79 TexHuuyeckue ycaoBuUs Ha MPOIYKThl OMOTEXHOMOrnYeckux npou3BoAcTs. [lonstue. Ctpykrypa.
XapakTepucTUKa
73. | Permament 6notexHosornueckoro nmpouspojactsa. [lousrue. Pa3nensl. Xapakrepuctuka
74, [TutatenbHble cpeabl B OMOTEXHOJOTMYECKOM IPOU3BOJCTBE: KIACCH(PHUKAIUSA, COCTaBHBIE
KOMITIOHEHTHI, UX Ha3Hau€HHe. XapaKTepPUCTHKA
75 [TpaBuna, 3Tanbel U TEXHOJIOTUS NPUTOTOBJIECHUS NMHUTATENbHBIX CPel B OMOTEXHOJOTHMYECKOM

IMPONU3BOJACTBC. MCTO,HI:I CTCpHUJIM3allu  MUTATCIBHBIX CPCA B OHMOTEXHOIOTHYECKOM




MIPOU3BOJICTBE, UX XapaKTEPUCTUKA

76.

[TpuHIMIBI CO3aHNS U 00€CTICUEeHUs YCIOBUH aCENTHKH B OMOTEXHOJIOTHYECKOM POHU3BOJICTBE

77.

MGTOI[BI CTCpUIn3allul B OHMOTEXHOJIOTHYECKOM IPOU3BOACTBC. XapaKTepI/ICTI/IKa. HpO6J’IGMBI
COXPAaHCHUA OHOJIOTNYECKOM HCHHOCTH B IPOUCCCC CTCPUIIU3 AU

78.

Oranbl M TEXHOJIOTHS TOJYYCHHUS TIOCEBHOIO Marepuaia (ICHCTBYIOIIEro OHWOIIOTHYECKOTO
Hayayia) B OMOTEXHOJIOTUYECKOM IIPOU3BOICTBE

79.

Cragua QepmeHTanMu B OHMOTEXHOJIOIMYECKOM mpou3BojacTBe. [loHsaTHe. XapakTepucTHKa.
Knaccugukaius npoueccoB pepMeHTaTTN

80.

VYcnoBust (pepMeHTalMK B 3aBUCHUMOCTH OT BUJA KYJbTUBUPYEMOIO OMOJIOIMUYECKOro OOBEKTa
(MUKpOOpPTaHU3MBI, PACTUTENILHBIC M )KUBOTHBIE OMOJIOTHYECKHE 00BEKTHI). XapaKTepUCTUKA

81.

[TpyHIMITBI TEXHUYECKOTO OCHAIICHUS OWOTEXHOJOTHYECKUX IPOU3BOJICTB. ATIMapaTypHOE
odopmieHre ctaauu (pepMeHTaluy B OMOTEXHOJIOTHYECKOM MPOU3BOJCTBE

82.

CucTteMbl KOHTPOJISL M yIIpaBlIeHHs mporieccoM ¢epmeHTanuu. [lapaMeTpbl 1 METOIBI KOHTPOJIS
3a ¢pepMeHTaLuel B OMOTEXHOJIOTMYECKOM ITPOU3BOJICTBE

83.

Kputepun nogdopa pepMeHTEPOB B 3aBUCHMOCTH OT LeJIel peaan3anui OMOTEXHOJIOTHYECKOIO
nponecca. Kiaccupukanum OHOpeakTOpOB B 3aBUCUMOCTH OT: BHMJA KYJbTUBUPYEMOTO
OMOJIOrN4YEeCKOro 00bEKTa, HA3HAYCHUS], THAPOAMHAMUYECKUX YCIOBUN, PEXKHUMA MPOTEKAIOIINX
IPOLIECCOB, KOHCTPYKLIMOHHBIX 0COOEHHOCTEH (OT CrIocOO0B MOTPEOJICHUS! SHEPTUH, CMELICHUS
Y BBOJIa SHEPTHUH)

84.

MeTonbl BBIJICJIEHUS] U OUYUCTKHU LEJIEBBIX MPOJYKTOB, 00pa3yrOIIUXCs B OMOTEXHOJOTHYECKUX
npoueccax, B 3aBUCUMOCTH OT MX JIOKaJIU3aluu (BHYTPU WUJIM BHE KJIETKH)

85.

HapaMeTpLI H CPpCACTBA KOHTPOJIA B OHMOTEXHOJIOTHYECKOM IIpOU3BOJACTBC. O6H_II/Ie Tpe6OBaHI/IH K
MCTOJaM U CpCACTBAM KOHTPOJIA B OMOTEXHOJIOTMYECCKOM ITPOMU3BOJICTBC

86.

O030p COBPEMEHHOTO COCTOSHHSI METOJOB U CPEICTB AaBTOMAaTHYECKOTO KOHTPOJS B
OMOTEXHOJIOTHYECKUX MPOU3BOJICTBAX B HAIlIEH CTPAHE U 3a pyOEIKOM

87.

Kpureprun 3¢ eKTHBHOCTH OMOTEXHOJIOTMUECKUX TPOU3BOJICTB

88.

@depMeHTBHI: TMOHATHE, KJIAacCU(PUKAIMs, CBOWCTBA, OHOJOrMYEcKass poJib.  ACIHEKTHI
OMOTEXHOJIOIMYECKOr0 MPOU3BOACTBA (EPMEHTHBIX IpernaparoB. OTamnbl U amnmnapaTypHOE
oopmieHue craauii mporecca. MeTopl BhIJIENEHUSI U OYUCTKU LIENeBOro mpoaykra. OneHka
KayecTBa (pepMEHTHBIX IpenapaToB

89.

buorexHomorus l"pI/I6HOI7I aMWJIa3bl: IPOAYLCHTHI, NMHUTATCIIbHAsA CpEaa, YCIOBUSA W TCXHHUKaA
q)epMeHTaHI/II/I, MCTOABI BBIACJICHUA U OYUCTKU HECJIICBOTO MMPOJYKTa

90.

Wnxenepnas sH3umonorus. llemn. 3amaum. IlepcnexTuBbsl pa3BuTus. MMMOOHIN30BaHHBIE
Ouonormuecknue OOBEKTH, UX npeumymiectBa. Cdepbl NPAKTUUECKOTO MPUMEHEHUS
MMMOOUITM30BaHHBIX OMOIOTUYECKUX 00BEKTOB ((hepMEHTOB, LIEJIBIX KIETOK)

91.

CopOeHThI J1s1 *UMMOOMIM3AIMH (EPMEHTOB U 1EJIbIX KJIETOK: KJIaCCU(pUKAIUS, XapaKTepUCTUKa
U TpeOOBaHUs, IPEAbSBIsIEMbIE K HUM

92.

NmmoOunmn3anus 3a cueT oOpa3oBaHUs KOBAJIEHTHBIX CBSi3el MeXIy (PEpMEHTOM U HOCHUTEJIEM.
CriocoOb1  cBsizbIBaHMA (epMeHTa ¢ HocuTeneM. Buabl copOeHTOB 1l  KOBaJEHTHOM
ummoOun3anuu. [Ipeumyiiectsa u HepocTaTku Merona. O0IacTU MPAKTUYECKOTO MTPUMEHEHUS
TaKUX UMMOOMIN30BAaHHBIX CTPYKTYP

93.

AncopOumst  ¢epMeHTOB Kak cmocod umMMoOwmwmm3anuu. CopOeHTBI:  KiaccupUKaIms,
XapaKTepUCTHKa, TpeboBaHus. Buasl aacopOuuu, WX CpaBHUTENbHAs XapaKTEPUCTHKA.
[IpeumymecTBa W HEIOCTATKH aacopOIMM Kak crmoco0a WMMOOWIHM3AIUA OHOJIOTHYECKUX
00BEKTOB

94.

Nvmobunm3anust pepMEeHTOB MyTeM WX BKIIOYCHHS B CTPYKTypy rens. IlpemmymectBa u
orpaanueHust Metoga. Cdepbl MPpakKTUYECKOTO MPUMEHEHHS

95.

MukpoxancyiampoBaHue KaK crocob UMMOOMITH3AINN (bepMeHTOB. MeTtobl
MHUKpOKancynupopanus. Xapakrepuctuka. Cepbl IpaKTHUECKOr0 NPUMEHEHUs

96.

Nmmobunu3anust (epMEHTOB IyTeM BKIIOYEHHS B CTIPYKTYypy JHmocoM. IIpemmyinecTsa.
Mertobl BKJIIOUEHHsI (PEPMEHTOB B CTPYKTYPY JUIOCOM




97.

NmmoOmmm3anus GpepMEeHTOB MyTeM BKIIOYEHHUS B CTPYKTYPY BOJIOKOH. BHIBI BOJNIOKOH miist
ummoounu3anuu ¢pepmeHToB. [IpenmymecTBa u HegoctaTku crnocoba. Cdeprl MPaKTHIECKOTO
IPUMEHEHHS

98.

Cdepbl MpakTUYECKOT0 MPUMEHEHHS] HMMOOWMIN30BAaHHBIX ()EPMEHTOB: B JICUCOHOM IMUTAHUH,
IPU TIOJTYYCHUH MOJYCUHTETHYECKUX [-IAKTAMHBIX aHTHOMOTHKOB, PA3JICIICHUU PAllEMUYCCKHX
cMecell aMHUHOKHCIIOT, OuoTpaHchopMmalusi CTEPOUIHBIX COCAMHEHWH, B  MEIHIIHMHE,
OpPTaHWYECKOM CHHTE3€ M aHATUTUYCCKOU MPAKTUKE

99.

[TepcnekTHBBl MPAKTUYECKOTO IPUMEHEHHs OMOCEHCOPOB HAa OCHOBE HMMMOOMIM30BAHHBIX
(bepMeHTOB, eNBIX KIETOK WM COCTaBHBIX YacTEH KIETOK, X YCTPOHCTBO, MPUHIUI ICHCTBHS,
IPEeUMYIIECTBA U HEAOCTATKU U 00JIACTH IPAKTUYECKOTIO IPUMEHEHUS

100.

ITepeBsizounble cpeacTBa HOBOrO MoKoseHus. [IpenMyiiecTBa anIuIMKalMOHHO-COPOILIMOHHOMN
Tepanui. Buasl cOpOEHTOB AJs aNIUIMKAMOHHO-COPOIIMOHHOM Tepanuu, WX CpaBHHUTENbHAs
XapaKTepUCTHKA, TPeOOBaHUs, IPEIbsIBIIEMbIE K HUM

101.

MmMMmoOunmn3anus 1enbIX KJIETOK MHKPOOPTraHU3MOB, PACTEHMHM U KUBOTHBIX. OTIMYUTENbHBIE
0COOEHHOCTH LENIBIX KJIETOK MMMOOWIM3ALlMM B CPaBHEHUU C MMMOOMIM3aLUed (epMEHTOB.
Metoapl UMMOOWIM3AIMM LEJIBIX KIETOK, WX TNpeumymiectBa W orpanudeHus. Cdepsl
IIPAKTUYECKOr0 IPUMEHEHHUS

102.

ConmmoOunm3anus. Ilonsitue. Meronel. IlpeumymnectBa u  mpoOIEeMBI  MPAKTUYECKOTO
UCIIO0JIb30BaHUS] COMMMOOMIIN30BAHHBIX OMOJIOTMYECKUX 00BEKTOB

103.

[lepcrieKTHBBI MPAKTUYECKOTO MPUMEHEHUS MMMOOUIM30BAaHHBIX OMOJIOIMYECKUX OOBEKTOB B
Poccuu u 3a pybexom

104.

ACIIEKTBI M TIEPCIIEKTHBBI TMPAKTHYECKOTO TPUMEHEHUS HMMOOWMIN30BAHHBIX OHMOJIOTHYECKUX
00bekTOB B Bonrorpanackoi odiactu

105.

[Tonmudepmentusle cucteMbl. XapakTepuctuka. [IpenmyniecTBa npakTHUECKOro MPUMEHEHHUSI

106.

[TepBuunbie MeTabonuThl. [IpoaylieHTsl nepBUYHBIX MeTabonuToB. Da3bl U ycIOBUS pa3BUTHUS
MPOJYLEHTOB MEPBUUHBIX META00IUTOB. MeXaHU3Mbl PEryisiliii U UHTEHCU(UKALUK Mpoliecca
OMOCHHTE3a IEPBUYHBIX META00INUTOB

107.

AMUHOKHCIIOTBI: XapaKTePUCTHKA, Kiaccu(pukanus, cdepbl MNPaKTHYECKOTO MPUMEHEHHUS.
CnocoObl MONy4YeHHs] aMHHOKMCIOT, WX CpaBHUTENbHAs XapakTepucTuka. buortexHonorus
amuHokucnoT. IlpeumymectBa. Hemocrartku. IIpoayneHTHl aMHHOKHMCIOT: ayKCOTpO(HBIE H
PEryJIsTOPHBIE MYTaHTBI

108.

YacTHble OHMOTEXHOJIOTHH aMUHOKHCIOT (FHYTaMHHOBOﬁ KHUCJIOTHI, TpI/IHTO(l)aHa, J'II/I3I/IHa)Z
MEXaHU3M 6I/IOCI/IHT633, NpoAYLUCHTHI, MHUTATCIbHBIC CpPCAbl, YCIOBUA H OCOOCHHOCTH
q)epMeHTaI_II/II/I, METOJAbI BBIACIICHUA W OYHUCTKHU HCJICBOI0 IPOAYKTA. C(l)epbl MPaKTUYICCKOTI'O
MMPUMCHCHU A

109.

BuramuHsbI: IIOHATHC, Onosiorunyeckas POJIb. CnocoOb1 MOJIYYCHUA  BUTAMHUHOB, HX
CPaBHHUTCIIbHAA XapaKTCPUCTHUKA

110.

YacTHble OMOTEXHOJIOTUU BUTAMUHOB (BUTaMUHOB By, Bio, C, D, H): mpoayuieHThl, muTaTenbHbIe
Cpenbl, YCIOBHUS M TEXHUKA (PEPMEHTAIIMH, METOIbI BBIJICIICHHUS M OYHCTKHU IEJIEBOTO MPOIAYKTA.
@DakTopkl, BIUSIONIME HA BEIXO BUTAMUHOB. Chephl MPaKTHUECKOr0 MPUMEHEHUS

111.

Bropuunsie wmetaGomutel. [lonstme. Xapakrtepuctuka. @Das3pl pa3BUTUS MPOIYLEHTOB
BTOPUYHBIX META00JIMTOB. Y CIIOBUS OMOCHHTE3a BTOPHUYHBIX METa0O0JIMTOB

112.

AHTHOMOTUKH KaK OMOTEXHOJIOTHYECKHUEe MPOAYKTHI: MOHATHE, KiIacCuPUKAIK, OHMOI0rHYecKas
pOJIb, XapakTepuCTUKa. [IpUUMHBI MOMCKA HOBBIX MPOAYLEHTOB aHTHOMOTHUKOB. IIpomyneHTs
AHTUOMOTHKOB: KJaccUpUKalMig ¢ XapakTepucThka. I[IpUYMHBI TO3MHEr0 HAKOIUICHUS
AHTHUOMOTHUKOB B (DepMEHTAIIMOHHOH cpeJie 0 CPAaBHEHMIO ¢ HAKOIUIEHHEM OMOMacChl

113.

HYTI/I N MCTOABI CO3JJaHNs BBICOKOAKTHBHBIX IPOAYICHTOB aHTHUOMOTHKOB

114.

YactHast OMOTEXHOJIOTHSI aHTUOMOTHKOB (TIEHUITMIUIMHA, HU3WHA, CTPEITOMUIIMHA, TeHTAMUIIHA
cynb(dara, CTPENTOMHIIMHA): MEXaHU3M OHOCHHTE3a, IMPOJYIEHTHI, MHTATEIbHBIC CPEJIbI,
YCIOBUSL U OCOOCHHOCTH (E€pPMEHTAIlMU, METOJbl BBIACIICHUS W OYHUCTKH LIEJIEBOTO MPOAYKTA.
Cdepbl MpaKTUIECKOTO MPUMEHEHHUS

115.

MexaHnu3Mbl 3alIUThl OT COOCTBEHHBIX AHTHOMOTHKOB Yy HUX «CYNEPNPOIYLIEHTOBY». Bumisbl




AHTUOMOTHKOPE3UCTEHTHOCTH Y MUKPOOPTaHU3MOB, TTPOOIeMbI O0OPHOBI C HEH U OCHOBHBIE ITYTH
ee MPeoI0JICHUS

116. | Metonas! onpeesieHnss aHTUMUKPOOHON aKTUBHOCTH aHTHOMOTHKOB. XapaKTePUCTHKA

117, WNucynun. HMcrounuku nonyueHus. BunoBas cneunduyHocTh. BHOTEXHOIOTHYECKHE aCTIEKTHI
IPOM3BOJICTBA PEKOMOMHAHTHOI'O UHCYJIMHA

118. Wnrepdeponnl. Knaccupukanus. Xapakrepuctuka. [lytn momydenus. buorexHonormueckue
aCIIeKThI IPOU3BOJICTBA PEKOMOMHAHTHOTO UHTEp(dEepoHa

119. | BuoTexHOIOrHYECKOE TPOU3BOJICTBO PEKOMOMHAHTHOTO TOPMOHA POCTa
WHTepielikuHbl: BHIbI, OMOJIOTMYECKAs aKTUBHOCTb, cdepbl mpuMeHeHHs. OcoOeHHOCTH

120. | momyyeHnst ~ PEKOMOMHAHTHBIX  HMHTEPICHKHHOB. 'eHHO-MH)KEHEpPHBIE  TPOAYLICHTHI
MHTEPJCUKNHOB. XapaKTepUCTUKA

191, MMMYyHOOMOTEXHOJIOTUSL KaK pa3jien OMOTEeXHONOIMH. BakuMHBI: NOHATHE, XapaKTEepUCTHKA,
Kjaccuukanus, TpeoboBanus. MeToibl, 3Tanbl ¥ TEXHOJIOTUH MOJIYYEHHs BAKIIMH

192, PexoMOnHaHTHBIE BaKIUHBI: HX XapaKTEPUCTHUKA, IMPEUMYILECTBA, HEJOCTAaTKH, 3Talbl U
TEXHOJIOTHS MOJTYYEHHUS

123 KoHTpons KkadecTBa BaKLMHHBIX HpenaparoB. OTtambl KOHTposs. [lapameTpbl M MeTOAbI
KOHTPOJISI BAKIIUH

124, AcnexTbl [PUMEHEHHS OMOTEXHOJOIMYECKUX MPOLECCOB JUIsl pelIeHHs] IMpo0JieM OXpaHbl
OKpYXKarollen cpeibl

125. | AcnexTsl ¥ IepCcreKTUBbl Pa3BUTHSI IKOJIOTHUECKOM OrnoTexHosoruu B Poccuu 1 3a pydexom

126, Bo3MoxHOCTH M MEpCHEKTUBBI NMPUMEHEHHS JTOCTHIKEHUN 3KOJOTMYeCKOW OMOTEXHOJIOTMH B
o01acTH 0XpaHbl OKpyXxarolel cpesbl B Bosrorpaackoi o6nactu

197, ACIEKTbI 3KOJIOTUYECKOW OMOTEXHOJOruu. buosornyeckass OUMCTKAa CTOYHBIX BOJA: METOABI U
HOJIXO/1bI

128, ACHEKTBl 3KOJOTMYECKOW OMOTeXHOJOruMHu. buomoruyeckas oOYMCTKa Ta30BBIX BBIOPOCOB:
METOJIbI ¥ MTOJIXOJIbI

129, ACHeKTBl 3KOJOrMYecKod OMOTEeXHOJOrMH. buojerpaganus TBEpAbIX OTXOIOB: METOJbI U
MOJIXO/JIbI

130, ACHeKTBl 3KOJOrMYeckol OMOTEeXHOJOruu. buonornyeckas yTuiauzanus KCEHOOMOTHKOB:
METO/JIbI ¥ MTOJIXOJIbI

131, Otxonpl OMOTEXHOJOrMYECKMX Mpou3BoAcTB. Kiaccudukamus. Xapakrepuctuka. CrocoOsl
YTUJIM3ALUN OTX0JI0B OMOTEXHOJIOTMYECKOTO MPOU3BOACTBA

132, [TepcnekTBBl ¥ BO3MOXKHOCTH  YTWIM3allMM U 1epepabOTKM  OTXOJ0OB  Pa3IMYHOIO
IIPOUCXOXKIECHUS C TOMOIIIbIO METO0B OMOTEXHOJIOTMH B Bosrorpasickoil obiactu

133, [Tpobnembl  yTunM3anuu, NepepabOTKM U O0E3BPEKUBAHMS  OTXOAOB  PA3IUYHOTO
IIPOUCXOXKIECHUS C TOMOIIbIO METO0B OMOTEXHOJIOTMH B Bosnrorpasckoii obiactu

134, Homenknarypa nekapCTBEHHBIX IIPENapaToB, NOIYyYaEMBbIX U3 KYJIbTYpP PaCTUTENIBHBIX KIETOK B
Poccun

135, Homenknarypa nekapcTBEHHBIX MpenapaTroB, MOIydaeMblX U3 KYJIbTYpP PACTHUTENbHBIX KJIETOK B
Bonrorpajackoii obnactu

136. Otanbl OMOTEXHOJIOIMUYECKOTO IMOJIyY€HHS BTOPHUYHBIX META0OJMTOB HA OCHOBE KYJIBTYPHI
pacTUTENbHBIX KJIETOK U TKaHel. AnmapaTypHoe o()opMIIeHHE 3TAloB mpoliecca

137, KynbTypbl pacTuTenbHBIX KIETOK M TKaHEH: MOHSITHE, BHJbI, XapaKTepUCTUKA, chepsl
IPAKTUYECKOI0 NPUMEHEHUS

138, OUTOrOPMOHBI: AYKCHHbl M LMTOKMHWHBI, MX 3HA4eHHE JUIA TMONYYCHHS KyIbTYpbI
pacTUTEIbHBIX TKaHEN

139 @akTophl, BIMSIOMIME HA BBIXOJ BTOPHUYHBIX META0OJUTOB, TIOJy4aeMbIX Ha OCHOBE
pPacTUTEIbHBIX KYJIbTYp. XapaKTEpUCTHUKA

140 KanmycHble KyabTypbl: IOHATHE, XapaKTEPUCTUKA, (a3bl pa3BUTHUS, TEXHUKA MOIY4YEHUs, CHEPHI
IIPAKTUYECKOro NpUMeHeHUs. CXOJCTBO U OTINYMS KAJUTYCHBIX M HOPMAJIBHBIX KJIETOK

141. | CycnieH3HOHHBIE KYJIBTYpBl: TOHITHE, XapaKTEPUCTHKA, OCOOCHHOCTH TMOJIydyeHHs, chepsl




PAaKTUYECKOTI0 IPUMEHEHUS

142, Kynbrypa OAMHOYHBIX KIJIETOK: IIOHSTHE, IPAKTUYECKOE 3HAYEHHE, METOJbl IOIY4YEHHMS.
ITpoOaembl nostyuyeHus KylIbTypbl OIMHOYHBIX KJIETOK U IIYTH UX ITPEOJ0JICHUS

143. | MepucTtemaruueckasi KyJbTypa: XapaKTEpPUCTHKA U TPAKTUYECKOE 3HAUYCHHE

144. | KynbTypa OAMHOYHBIX NbUIBHUKOB: MOHITHE, XapaKTEPUCTHKA U IPAKTUYECKOE 3HAUYCHHE
Crepounnslie coennnenus. Mcrounuku nomydenus. LlItaMMbl MUKpOOpraHu3MoB, 00J1ajatoliye

145. | cnocoOHOCTBIO K OMOKOHBEPCUHU CTEPOUAHBIX coeqMHEHUI. DaKTOphl, BIUAIOLINE HA CKOPOCTh
OMOKOHBEPCUM CTEPOUHBIX COSIMHEHUN

146, AcCnexkTsl M TEpCHEeKTUBBI IPOLECCOB OMOKOHBEPCHUM IpU TMOJIYYEHUH CTEPOUIHBIX
JIEKAPCTBEHHBIX CPEJICTB

147. | Ilytu u 1oaxo/sl COBEPIIEHCTBOBAHUS TEXHOJIOTUH MTOJIYYEHUS! CTEPOMIHBIX COEIMHEHUIN
OOume mnpoOneMbl MHKpPOIKOJIOTMM  4YenoBeka. DYHKIMHM HOpMaIbHOW  MHUKPO(DIOPHI

148. | xemynouHO-KAIIEYHOTO TpakTa. JMcOakTepros: MoHATHE, (aKTOPHI, OOYCIOBIMBAIOLIME €ro
pa3BUTHE
Hopmodioper B 0oprbe ¢ aucbaktepuo3om. buompemaparsl Ajii KOPPEKIHH COCTOSHUH,

149 | BO3HMKAOWHMX  TpH nucOakTepuose:  Kiaccupukanus, — xapakrepuctuka.  Craguu
OMOTEXHOJIOIMYECKOI0 MOJIy4eHHs OUOIpenapaToB JUisl KOPPEKLUN COCTOSHUN, 00YCIIOBIEHHbIX
JMCOaKTEpPUO30M

150. | [IpoOHOTHKY: IOHSITHE, MEXAHU3MBI JICHCTBHS, XapaKTEPUCTUKA M TEXHOJIOTHUS X POU3BOJICTBA
AcnexkTsl OMOTEXHOJIOTMYECKOTO MOTY4YeHUs! OEIKOB OJHOKJIETOYHBIX OPraHU3MOB: MOATOTOBKA

151. | nuTarenpHOM Cpeapl, MPOAYLIEHTHI, YCIOBUS M TEXHHMKA KYJIbTUBUPOBAHUS, BBIJCIECHUE HU
OYHCTKA LIEJIEBOT0 MPOJYKTa

159 buorexHonoruss OpraHM4ecKUX KHCIOT: MPOAYLIEHTHI, MHUTATEIbHBIE CpPEIbl, YCIOBUS
(bepMeHTalu, METO/Ibl BBIICJICHUS] U OUYUCTKH LIEJIEBOr0 MPOJYKTa
YacTtHble OHMOTEXHOJIOTUM OPraHUYECKUX KHUCIOT (JMMOHHOM, YKCYCHOH, IpPONHOHOBOH,

153. | MOIOYHON KMCJOT): MPOJYLEHTHI, MUTATEeNbHbIE CPEAbl, YCIOBHS M TEXHHUKA (pepMeHTaIuH,
METO/Ibl BBIACJIEHUS M OYMCTKH 1I€JIEBOTO MPOJIYKTA.

154. | buomenuuunckue texHonoruu. [lonstue. Xapakrepucruka. IlepcriekTuBbl pa3BUTHS

155. | AcnekTsl ¥ IepcreKTUBBI Pa3BUTHA (hapMaleBTHUECKOW HAHOOMOTEXHOJIOT U

3aBenytomuii kadenpoit J Crpycosckas O.1'.

30.05.2022




