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IHosicuuTennLHAA 3aIHCKA

buorexnonorus (bT) — 3T0 oTHOCUTENBHO MOJIO/Iasi HAYKa U HAa CETOJIHA MBICIUTCS KakK
HayKa, CO3/Ialollas TEOPETHUECKUE PEANOCHUIKH ISl pa3pabOoTKU CIIOCOOOB M CXEM MOJIyUYEeHHUs
IIPAKTUYECKH IIEHHBIX BEIIECTB M IIPOLIECCOB HAa OCHOBE KYJIbTUBUPOBAHUSA LIEJBIX
OJITHOKJIETOYHBIX OPraHM3MOB — MHKPOOPIaHHU3MOB, a TaKXe CBOOOJHO PACTYIIMX KIIETOK
MHOTOKJIETOYHBIX OPraHU3MOB (PACTEHUM U KUBOTHBIX).

buotexHonorus — 3TO MHTErpanbHas MO CBOEH MpHpoJe 00JIACTb HAYKU M TEXHUKH,
KOTOpas OMNHpAETCs Ha TEOPETHUYECKHE M METOIMYECKHE IOJOXKEHUS MHUKPOOHOIOTHU U
OMOXMMUM, MOJIEKYJISPHON OHOJOIrMM M TIEHETUKH, (U3UOJOTMM U LMTOJOTHM, a TaKKe
UCTIOJIB3YeT NPOTPECCUBHBIE XUMHUECKUE TEXHOJIOTHH. B TakoM ee MOHMMaHUuU OMOTEXHOJIOTHS
3aHMMAETCSl TEMHU IIPOLIECCAMH, KOTOpPBIE MOYKHO BECTHM HE B IIPUPOJE, @ B HMCKYCCTBEHHO
CO3aHHBIX YCJIOBMSIX OMOJIOTMUECKOTO NPOU3BOJCTBA, TO €CTh KPYIJIOTOJUYHO U ITOBCEMECTHO,
HE3aBUCHMO OT CE30HA, KIMMAaTHYECKUX, MOTOAHBIX U reorpapudeckux ycinoBuil. Ilpu stom
CYIIECTBEHHOE  BHUMAaHHWE  yJENsAeTCS  ONTHMHU3ALMU  KOHKPETHBIX  OHOTEXHOJIOTHIA,
HaIpPaBJIEHHOMY M3MEHEHHIO IPOLECCOB Ul JOCTH)KEHHS MAKCHUMAJIbHOIO BBIXOJA LIEJIEBOIO
npoaykTa. VIMEHHO 53TH TOJOXEHHS NPUHIUNHAIBHO OTIMYAIOT OHOTEXHOJOTHIO OT
CEJIbCKOXO3SMCTBEHHOW HAyKM, I'leé KIMMaTUYECKUE U JPYrHe IPUPOAHBIE YCIOBUS SIBISIOTCS
CaMbIM MOIIHBIM ()AaKTOPOM, TIPEHSATCTBYIOIIUM CO3[JAaHHIO CTAaOWJIBHBIX JIOJTOCPOYHBIX
TE€XHOJIOTHH, W CYHIECTBEHHO OIPAaHMYMBAIOT BO3MOKHOCTH HAy4HOIO IIPOTHO3UPOBAHUSA U
yIpaBieHUsI.

IIpu paccMOoTpeHMH BHYTpPEHHEH CTPYKTYpbl CYIIECTBYIOIIMX OHOTEXHOJIOTHH,
BO3MOXXHO, BBIJCIUTh pa3IMYHBIE YPOBHU. OTO, BO-TIEPBBIX, OHMOJOTUYECKHE HAYKH,
COOTHOCHMbIE C  (yHIAMEHTAJIbHBIMU  OHOJOIMYECKMMM  MCCIEJOBAaHUAMHU  (TE€HETHKa,
MOJIEKYJIsipHas ~ Ouojorusi, OMOXMMMS, MHKPOOMOJOIHs, SH3UMOJOIMS, HMMMYHOJOTHS,
KpHOOHOJIOTHs); BO-BTOpHIX, BT B cTporom cmeiciie cioBa, peanusyemas B HPHUKIAIHBIX
UCCIICIOBAaHHUAX, KOHCTPYKTOPCKHUX pa3padOTKaxX, MPOM3BOJACTBE HOBOH MPOAYKIUHU (TeHHas
UH)KEHEepUs, PH3MMHAs WH)XXEHEpUs, UMMYHHas HHXXEHepus, (epMeHTalus, MCKYCCTBEHHas
KYJIbTypa KJIETOK, Cemapalysi U OYMCTKA); B-TPETbUX, oTpaciu win chepsl npunoxenus bT B
HapOJHOM  XO3fHCTBe  (3ApaBOOXpAHEHHE, AarpoluIlieBas MPOMBIIUIEHHOCTh,  XUMMI,
aKBAKyJbTypa, CEJIbCKOE XO34HCTBO, DHEPIreTHKA, OXpaHa OKpYXalolleil cpelpl) - YpPOBEHb,
COOTHOCHMBIH ¢ OTpaciaeBbIMU phIHKaMU COBbITA MpoU3BeAeHHOM ¢ momonibio BT mpoxykiuu.

Bce 310 0OycnaBnuBaeT HEOOXOOUMOCTb HM3YYEHHUs JAHHON ydyeOHOW AMCUMILIMHBI B
acIMpaHType.

Bubauorpadguyeckuii cnucok (0OCHOBHAS JTUTEPATYypa)

1. Antydses,lO.B. YuebHo-meToauueckoe nocoOue no MUTOJIOTMU U 001IEel TUCTOIOTHH C
ocHoBamu smOpuonoruu / 10. B. Antydses, H. C. Antydsesa. - Actpaxans : M3garens:
Copoxun Poman BacunbeBuy, 2010. - 172 c.

2. T'enoms! / bpayn, Teppu A. ; nep. ¢ anrn. A.A. CeernoBa; [lox pen. A.A. MupoHoBa. -
M.; NxkeBck : UH-T koMIbiOT. uccaed., 2011. - 922 ¢. : un. - ISBN 978-5-4344-0002-2 -
480-00.

3. HUeanosa E.IN., [Ipo3noBa T.E. TeopeTrudeckre OCHOBBI MPOTPECCHBHBIX TEXHOJIOTHH
(xumus, OwoTexHomorus): YdeOHoe mocobue. - WM3marenscTBo: M37maTenscTBO
MOCKOBCKOr0 TroCyIapCTBEHHOIO OTKpbITOro yHusepcurera, 2009 r. — 156 c.
[http://library.aspu.ru/ www.knigafund.ru]

4. WeamoBa E.IIL, IposmoBa T.E., KycroBa  H.A.OcHOBEI MHUKDPOOHMOIOT U u
OuorexHonoruu: y4deOHoe mocobue / M3marenmbctBo: M3marenscTtBO MOCKOBCKOTO
rocyJIapcTBEHHOTO OTKpbITOro yHuBepcuteta, 2010 [OBC OOO «llentp mudpooii
muctpulynnn «KHUT'ADOH/]»]

5. UmmyHonorusi: CTpykTypa M (yHKIMM MMMYHHOH cHCTeMbl: yueOHoe mocobue / P.M.
Xautos. - M.: I'D0OTAP-Menaua, 2013. - 280 c., 12 Tab., 68 puc. (1B.)
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6. Wmmynonorus: yuebnuk / P.M. Xaurtos. - 2-e u3n., nepepad. u gomn. - M.: I[DOTAP-
Memna, 2013. - 528 c.: u.

7. KysnenoB A. E. bubaunorpadust: Ilpuknannas 3k00M0OTEXHOIOTHS : yuyeOHOe mocodue : B
21.T.2/A. E. Ky3ueuos [u ap.]. - M. : BUHOM. Jlaboparopus 3uanwuii, 2010 T.

8. KysnenoB A. E. [Ipuknagnas sxo0uorexHomnorus : yueoHoe nocodbue : 82 1. T. 2/ A. E.
KysnemoB [u np.]. - M. : BUHOM. Jlaboparopus 3nanuii, 2010. [OBC OOO
«[Tonurexpecype» «KOHCYIbTaHT CTyIEHTa» |

9. MesenoBa O. S. buoTexHONOrus panMOHAIBHOIO KCIOIb30BAHUS T'HAPOOUOHTOB.
WznarennbctBo «Jlaub» 2013 1- e uza. 416 [http://library.aspu.ru /www.e.lanbook.com]

10. Monekynsapraas 6uosorus. Pubocomsr n 6mocunTe3 Oenka : yued.; Pek. YMO mo kiac.
YH-T. OOpa30BaHMIO B KadecTBe y4eO. A CTYACHTOB BY30B ... IO HAaIPaBICHHIO
"buonorust u 6moin. crem. / A. C. Criupun. - M. : Axagemus, 2011. - 496 c. - (Bsicm.
npod. obpazosanue). - ISBN 978-5-7695-6668-4 : 1052-70.

11. HerpycoB, A.1. MukpobOuosorus : y4ded. maus cTyaeHToB yupexaenuir BIIO ... mo
HanpasieHuto noarot. "llen. oopazosanue" npoduns "buonorus" / A. U. Herpycos, U.
b. KoroBa. - M. : Akamgemus, 2012. - 378, [6] c. : un. - (Beicur. npod. oOpazoBaHue.
bakanaBpuar).

12. Hukynuna A.B., Kyumenko T.A. KpuBble TuTpoBanusi: yudeOHOe mocoOue.-
UznpatenscrBo: BI'YUT, 2011 r. 150 c. [http://library.aspu.ru/ www.knigafund.ru]

13. OcHOBBI MOMMMEPA3HOU IIEMHON peakluu ¢ pa3HbIMU (opMaTaMu JeTeKIuu : pek. YMO
By30B P® mno o0pa3oBaHHI0 B 00JaCTH 300TE€XHHHM W BETEPUHAPUU B KadecTBe y4eO.
nocobust Afs CTYIEHTOB BY30B, .. mo cmeu. 110401 - "3oortexnusa", 111201 -
"Berepunapus" / M. C. KanmeikoBa, KanmeikoB, M.B., benoycosa, P.B. - CII6. : Jlanb,
2009. - 80 c. : BkIieiika 16 c. ui. - (YueObHuku i By30B. CrienuaibHas JuTeparypa). -
ISBN 978-5-8114-0977-8 : 139-04.

14. [lpyHIMOBl 1 METOABI OMOXMMHHM M MOJEKyJsipHoi Ouonoruu / pen. K. Ywuicon u
Jx.Yonkep; nep ¢ anrn. T.II. Moconosoii u E.}O. bozenek-Pemernsik, nox pex. A.B.
Jlesamosa u B.1. Tumkosa. - M. : BUHOM. JlaGopatopus 31anuii, 2012. - 848 c. + 4 c.
IB. BKJI. : WI. - (Meroasl B Ononoruwn). - ISBN 978-5-94774-937-3 : 458-00.

15. [P B peansHOM Bpemenu [DnektpoHHslil pecype] / J.B. Pebpukos [u ap.]; mon pen.
J1.B. PeOpukoga. - 3-¢ uzn. - M. : BUHOM. Jla6oparopus 3uanuii, 2011. - 223 ¢. : wi. -
Pexxum noctyna: http:// www.book.ru. - ISBN 978-5-9963-0600-8.

16. CepoB HO.M., KontoxoB B.IO., KprokoB A.lO., Ilcxy 3.B., JKaBoponkoBa K.H.
Xpomarorpadguueckue MeTonbl aHanuza: Yue6. mocobue. -M.: PY/IH, 2011. - 218 c.
[OBC 00O «enTp undposoii guctpudyuu «KHUTADOH/»]

17. Cmronsies B.IL., IImomko E.A. OcnoBbl OuoTexHonoruud. OCHOBBI TPOMBIIUICHHOMN
o6uorexnonoruu: yueOHoe nocodue. MznarensctBo CIIGIJITY (Cankr-IlerepOyprexuit
TOCyIapCTBEHHBIH  JIeCOTEXHWYECKWW  yHuBepcurer). — 2012, - 56 c.
[http://library.aspu.ru /www.e.lanbook.com]

18. CrBonunckas, H.C. Ilutonorus [DneKkTpoHHBIH pecypc| : yued. s OakanaBpoB IO
HanpasyieHuto noarotoBku "Ilexa. oopazosanue u buonorusa" / H. C. CtBonuHckas. - M. :
MIII'Y, 2012. - 238 c.

OcHOBHbIC KPUTEPHUH OLICHUBAHUS O0TBETa
NOCTYNAOLIEro B ACNMPAHTYPY

BerynurensHOE MCTIBITAaHUE IPOBOJAUTCS B YCTHO-ITMCBMEHHOM BHJIE U COCTOUT U3 TPEX
BOIIPOCOB. Ha nepBblil 1 BTOPOH BOIIPOCHI OTBET JAETCS B MUCbMEHHOM BUJIE, OLIEHUBACTCS
MMCbMEHHBIA OTBET NOCTYIAOIIET0, a TAK)KE OTBETHI OCTYNAOIIETO HA TOTOJHUTEIbHbIE
YCTHBIE BOIIPOCHI KOMHUCCHH.

OneHka 3HaHUH OCTYNMAIOIIUX MPOU3BOAUTCS MO CIAEAYIOIINM KPUTEPHSIM:
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- OLIEHKA O «OTJIMYHO» BBICTABJISIETCS MOCTYIMAIOIIEMY, €CIM MPU OTBETE HA BOIPOCHI
Owiera OH MPaBWIBHO U I'PaMOTHO HCHOJb3YeT B OTBETaX OOLICHAYYHYIO TEPMUHOJIOTHIO;
IIOJIHO PACKPBHIBAET OCHOBHBIE IIOJIOKEHUS, CONPOBOXKIAET HUX IPUMEpPaMH, TI'PaMOTHO
UCIIOJNIb3YET TEPMHUHBI U TOHATHUS.

OlleHKa 4 «XOpOLIO» BBICTABIIAETCSA IOCTYIAIOIIEMY €CJIU IPU OTBETE HA BOIIPOCHI
OuieTa MOCTYMAIIUN TPABUIIBHO PACKPBLIT 00CYKIAEMYIO TEMY, OJJHAKO OTBET ObLIT HETIOJIHBIM
WIN TIPU U3JI0KEHUH (DAKTOJIOTUYECKOTO MaTepHaia JIOMyIIeHbl He3HAUUTEIbHbIE HETOYHOCTH,
YTO MPUBENIO K HEOOXOAUMOCTH MPUMEHUTH JIOMIOJIHUTEIbHBIE BOIIPOCHL;

- OIICHKAa 3 «YyJOBJIETBOPUTEIHHO» CTaBUTHCA HCIBITYEMOMY, €CIM OH TpPU OTBETE Ha
BOIPOCHI BJaJIeET TOJBKO OOLIMMU TMOHSATUSMH, MIOKA3bIBAET CIa0ble 3HAHUS TEPMUHOJIOTHH, C
TPYZOM OTBEYAET Ha JIONOJIHUTEIbHBIE BOIIPOCHI SK3aMEHATOPOB;

- OIICHKA 2 «HEYJOBJIETBOPUTEIHLHOY BBICTABIISETCS MOCTYIAOIIEMY, €CIH OH IIPH OTBETE
Ha BOIIPOCHI J0nycKaeT rpyOble OMMOKH, WCHOJB3YET OMNHCATEIBHOE H3JI0KECHUE
c(hOpMyJIMPOBAHHBIX B MEPEYHE BOIPOCOB, HE yMeeT 0003HAUUTh U U3JIOKHUTH MPOOJIEMBI; HE
OTBEYAeT Ha JOINOJIHUTENbHBIE BOIPOCHI 3K3aMEHATOpa; OTKa3bIBAaeTCsi OT OTBETa I0CIIe
03HAKOMJICHHUS C BOIPOCAMH.

OcHOBHBIE BONPOCHI K BCTYNUTEJIbHOMY HUCIILITAHUIO N0 10 00pa30BaTe/IbLHOI MporpaMMe
NMOATOTOBKH HAYYHO-TIeJarorn4ecKuX KaJipoB B acnupaHType no HanpasJjennio 06.06.01
Buosoruveckne nayku, npopusib buorexnosnorusi (B ToM 4yucjie OMOHAHOTEXHOJIOTUM):

1. 3agaun ©u METOOMYECKHE TOAXOJbl OWOTEXHOJNOrWU. Vlcropudeckoe pa3BUTHE
COBPEMEHHBIX OTpacied OMOTEXHOJIOTUU

2. Hcnonp3oBaHuEe COBPEMEHHBIX OMOJIOTHUECKHUX METOIOB i OOpHOBI C 3arps3HEHUEM

OKpY’KaroIen cpeibl

Buonornyeckas O4MCTKa CTOYHBIX BOJT

Pa3paboTka TEXHUYECKHUX YCTPOHCTB Ha OCHOBE METOJI0B OMOJIOTMYECKON OUUCTKH.

OcHoBHBIE KTacCU(UKAITIN OMOJIOTMYECKH aKTUBHBIX BEIIECTB

[TepcnexTHBHBIE KJIACCHI OMOJIOTMYECKH aKTUBHBIX BellecTB. [IpakTuueckoe mpruMeHeHe

OMOJIOTNYECKH aKTUBHBIX BEIIECTB

7. TIpoMBIIIIEHHBI CHHTE3 HEKOTOPBIX ILIEHHBIX OHOJOIMYECKH AaKTHBHBIX BEIIECTB U
OMOJOTrNYECKNX KOMIOHEHTOB (aHTUOMOTUKH)

8. IIpomblIlIIEHHBIII CHHTE3 HEKOTOPBIX ILIEHHBIX OHOJOIMYECKH AaKTHBHBIX BEIIECTB U
OMOJOrNYECKMX KOMIIOHEHTOB ((pepMeHTHI)

9. IIpoMBbIIIJIEHHBIH CHHTE3 HEKOTOPBIX IEHHBIX OHOJOIMYECKH AaKTUBHBIX BEIIECTB U
OMOJOrNYECKNX KOMIIOHEHTOB (TOPMOHAJIbHBIE MTpenapaThl)

10. DH3UMOIOTHS KaK COBPEMEHHOE HarpaBlieHHe OMOTEXHOIOTHH

11. OcHoBHEBIE 331241 U METObI DH3UMOJIOTHHA

12. PazpaboTka COBpPEMEHHBIX CHOCOOOB TOJYy4YeHUs (PEPMEHTOB U  IMPAKTHUYECKOE
pUMEHEeHHE

13. I'enHast HHXEHEpHs KaK COBPEMEHHOE OMOJIOTMUECKOE HAlpaBJIeHUE

14. 3anaum 1 METOMYECKHUE TTOIXO0/IbI TEHHOW MH)KEHEPUH

15. ®epMeHTHI TeHETHUECKOM HHKEHEPUN

16. BekTopnsie momnekybl JJHK

17. Beegenue monexyn JIHK B kietku. Metopl 0T60pa rHOpUIHBIX KIIOHOB.

18. Metonbl KOHCTpyHpOBaHUs THOPUAHBIX Mosekyrn JTHK

19. Iyt nepenauu reHeTHUECKON HH(POPMAIIHH.

20. ITpon3BOACTBO IIEHHBIX OWOJIOTUYECKHUX TIPenapaToB: HCKYCCTBEHHOE IPOU3BOJICTBO
MHCYJIMHA, HHTep(hepoHa.

21. TTpobnembl OTydeHUs U PacIipOCTPAaHEHHS TPAHCTEHHON TPOTyKIIHA

22. JleueHune reHaMu

ook w



23. KnerouHass WH)XEHEpHUs KaK COBpPEMEHHOE OHMOJIOrMYecKoe HampaBieHue. 3agaud U
METOIUYECKHE MOAXOAbI KIETOYHON HHKEHEPHUH

24. PazpaboTka 1 CO3/1aHHE HOBBIX COPTOB PACTCHHU U BHJIOB )KUBOTHBIX

25. IIpoOnembl KIIOHUPOBAHHUS )KUBOTHBIX OPTaHU3MOB

26. Kpno6mosorus kak COBpEeMEHHOE HaIpaBJICHNUE ONOIOTHYECKUX HAyK

27. OCHOBHBIE 3a1aY/ ¥ METOIBI OMOHUKH.

28. UccnenoBanne MUKPOMHUpPA C TTIOMOIIBI0 HAHOTEXHOJIOTHI

29. buoceHcopbl

30. [IpumeHneHre UMMOOMIIN3UPOBAHHBIX (PEPMEHTOB

31. ['ubpuaoMBI. [IpakTryeckoe MIPUMEHEHHE MPONYIIUPYEMBIX  THOPUIOMAMH
MOHOKJIOHAJIbHBIX aHTHTEN.

32. Knaccudukanusi, ycTpoHCTBO U IPUHIMI pabOThI (hepMEHTEPOB.

33. KynbTuBHpOBaHNE MUKPOOPTaHU3MOB B (JepMEHTEPAX U PEAKTOPAX

34. Konbroramnus Kak pa3HOBUAHOCTh PEKOMOMHAIIMY Y MUKPOOPIaHU3MOB.

35. TpancayKuus Kak pa3HOBUIHOCTh PEKOMOWHAIIMH Y MUKPOOPTaHU3MOB.

36. Tpancdopmarus Kak pa3HOBUAHOCTh PEKOMOMHAIIMHM Y MUKPOOPTaHU3MOB.

37. BHOTEeXHOJIOTHSI BaKIIWH.

38. Kimaccudukanms aHTHOMOTHKOB.

39. KiteTkn IMMYHHOM CHCTEMBI U MX B3aUMOJICHCTBHE B IMMYHHOM OTBETE.

40. Kontponb  0€3BpeHOCTM W  MHUKPOOMOJIOTUYECKHI  KOHTPOJb  BETEPUHAPHBIX
OMOJIOTUYECKHX TPETapaToB

CoaepixaHue nmporpaMmbl

Tema 1. BBegenne B 0uorexnosiorno. OCHoBHbIE 321241 U MeTO/IbI OMOTEXHOJIOTHH.
Hcropuueckoe pa3purune

buoTtexHonorus kak CHHTE3 COBPEMEHHBIX HaIlpaBJIEHUN OMOIOTHH

3amaun ¥ METOUYECKUE TOAX0/Ibl OMOTEXHOIOTUU

Hcropuueckoe pa3BUTHE COBPEMEHHBIX OTpacieii OMOTEXHOIOTUN

buorexnonorus. Hayunoe 3nanue. HaGmonenue u skcnepument. ®dakr. Onucanue, u
obbsacuenue. ['unoresa. Teopun. AGcTparupoBaHue U ujaeanusanus. MoaenupoBaHue.

Uctopus pa3Butuss OuorexHonorud. CoBpeMEHHOE pa3BUTHE OUOTEXHOJIOTHH.
Crpykrypa coBpeMeHHOW OuoTexHojaoruu. OCHOBHbIE HAay4YHO-IIPAKTHUUECKHUE HaIlpaBJICHUS.
O0beM MHpOBOTrO pbIHKa OHMOTEXHOJIOTMYECKOH MNpOAyKIMH. BHOTeXHOIOruss B peLIeHUU
colManbHBIX mpobseM. [Ipon3BoACcTBO aHTUOMOTHKOB, TOPMOHOB, (pepmeHTOB. [Ipon3BoaCTBO
HE3aMEHHUMBIX aMUHOKHCIOT. CBsI3b OMOTEXHOJOTHH C MpoOJieMaMH MPUPOJ00XPAHUTEILHOTO
mana. KonBepcust 6Guomaccel B Ouoras.

Tema 2. Ucnonib30BaHue 0M0JI0THYECKUX METO10B
OYMCTKH OKPYKAKLIEH Cpelbl

Hcnonp30BaHnEe COBPEMEHHBIX OHOJOTHYECKMX METOJOB AJisi OOphObI C 3arps3HEHHEM
OKpYXKaroIlen cpesbl

buonoruueckas 04ncTKa CTOYHBIX BOJL

Pa3paboTka TeXHUYECKHX YCTPOUCTB HA OCHOBE METOJI0B OMOJIOIMYECKON OYMCTKH.

Pa3paboTka skcrepecc-MeTo/10B OMOTECTUPOBAHUS M YCTPOMCTB JUIsl MX peau3alliu.

JlelicTBue aHTPONMOTreHHBIX (DakTOpoB. BrusHHME coelMHEHMH TSDKENbIX METalIOoB.
Bo3snelictBue opraHM4eckux COeTMHEHU M.

Buonornyeckass ouncTka CTOYHBIX BOJ. Pa3paboTka TeXHHYECKMX YCTPOWCTB HAa OCHOBE
METOJIOB OMONIOrHueckoi ouyucTKU. Pa3zpaboTka »sKkcrepecc-MeTo/l0oB OHMOTECTUPOBAaHUS U
YCTPOMCTB JUIsl UX peaTu3alyu.



Tema 3. BuojiornuyecKku aKTHBHbIE BelleCTBA
OcHoBHbIe K1accupuKanyy OMOJIOTHYECKH aKTUBHBIX BEIICCTB
[TepcrieKTHBHBIC KJIACChI OMOJIOTHYECKH AKTHBHBIX BEILICCTB
[TpakTHveckoe NpuMEeHEeHNE OMOJIOTHYECKH aKTHUBHBIX BEIIECTB
Buonornueckast akTHBHOCTh XMMHUYECKUX COETMHEHNH
[lepcriekTHBHBIE KJIACCHI OMOJOTMYECKH AaKTUBHBIX BEIIECTB. bpacCHHOCTEPOUIbI
Hefiponientuapl. Onuronykieotuabl u  Ap. IIpakTHueckoe MNpUMEHEHHE OHOJIOTHYCCKU
aKTUBHBIX BemiecTB. McciienoBanusi NEHCTBUS U MPAKTHYECKOTO MPUMEHEHHUS OMOJIOTUYSCKU
AKTUBHBIX BEIICCTB Ha MHUKPOOPraHU3Max, PacCTCHHSX, OECIO3BOHOYHBIX M ITO3BOHOYHBIX
JKMBOTHBIX

Tema 4. BHoTeXHOJIOTHS M OPraHUYECKUH CHHTE3.
MeToabl mOoJIy4eHHUsI OHOJIOTHYeCKUX KOMIIOHEHTOB.

[lepcnekTHBHBIE OMOJIOTHYECKHE KOMIIOHEHTHI. VIcTopuyeckoe pa3BUTHE MPOU3BOJICTBA
OMOJIOTHYECKUX KOMIIOHEHTOB

[IpoMBIIUICHHBI CHHTE3 HEKOTOPHIX IIEHHBIX OWOJOTHYECKU AKTUBHBIX BEHIECTB U
OMOJIOTHYECKUX KOMITOHEHTOB (aHTHOMOTHUKH, (DEPMEHTHI, TOPMOHAJIbHBIC TpenapaThl, OCIKH,
AMUHOKHCIIOTHI U JIp. KOMIIOHEHTHI UCIIOJIb3yeMbI€ B KQU€CTBE KOPMOBBIX J100aBOK).

Pa3BuTHEe TpPaKTUYECKOrO MPUMEHEHHUS OHOJIOTMYECKUX KOMIIOHEHTOB B OTpPACIsIX
HapOJHOTO XO3SICTBA

CuHTe3 CIOXKHBIX MOTU(PYHKIIMOHATBHBIX COSAMHEHUN.

TexHomornuecKne cXxeMbl MUKPOOMOJIOTUYECKOTO MPOU3BOJICTBA.

Oxucnenne. BoccranoBieHue.

Tema 5. XumMnueckasi 1 UH:KEHePHAasi FH3UMOJIOTU S

DH3UMOJIOTHS KaK COBPEMEHHOE HalpaBiIeHHe OMOTEXHOJIOTUI

OCHOBHBIE 33J]Ja4l ¥ METOJIbI SH3UMOJIOTHH

Pa3paboTka COBpEeMEHHBIX CIOCOOOB TIONYyYEHHUS TMEPCIEeKTHUBHBIX (EPMEHTOB W
MPAKTUYECKOE MPUMEHEHHE

TexHuuyeckue ycTpoicTBa, pepMeHTephI

buonoruueckas poiab GepMEHTOB.

Hcnons3oBaHne (QepMEHTOB B KadecTBE WHCTPYMEHTOB JJisi OCYIIECTBJICHHS TOHKOTO
XAMHYECKOTO0 OPraHUYECKOro CUHTE3A.

Bonpocel co3maHusi KaTalTUTUYECKHMX CHUCTEM Ha OCHOBe ¢epMeHTOB. [he U Kak
UCIIONIB3YIOT (pEepPMEHTHL. YCTPOMCTBO (epMeHTepoB. JMHaMHUKa MHUPOBOrO MPOU3BOJCTBA
bepMeHTOB

[Ipumenenue GepMEHTOB B METUIIUHE

Tema 6. OcHOBHBIC HATIPABJICHUS N€HETHYECKOW MHIKEHEPHH

['eHHas MHXEHEPHs KaK COBpEMEHHOE OMOJIOTHYECKOe HApaBIeHNE

3ajaun ¥ METOIMYECKHUE MOIX0 16l TEHHOM MHKEHEPUH

[Tpon3BOJICTBO IIEHHBIX OHOJOTMYECKUX IpEnapaToB: HCKYCCTBEHHOE MPOU3BOJICTBO
MHCYJIMHA, HUHTEpPepoHa, FTOPMOHA POCTA YeIOBEKa U JIp.

[Tpo6nembl mostydeHust 1 pacipoCTpaHEHUs TPAHCTEHHOW POAYKIINH

Jleuenune renamu

[{enu n 3a7a4 FEeHETUYECKON MHKEHEPHH.

Hcropust pa3BUTHS T€HETHYECKOM WH)KeHEepUU. DEpMEHTHl T'€HETHYECKOW HHKEHEPHH.
Pectpukraspl. Ouponykieassl. JHK-nmuraza. JIHK-mommumepasza. OOpatnHasi TpaHCKpuUITasa.
KonneBas ne3okcunykineotuami-rpancdepasa. Jpyrue pepMeHTHI.



Metoasl koHCTpyupoBaHust TuOpuanbix Moisekyn JIHK. Bexrtopusie monexynst JTHK.
Beenenne wmomekyn JIHK B knetkn. Mertombl orGopa THOpUIHBIX KIOHOB. I[IpoGiiemsl
MOJIYYSHUS U PACTIPOCTPAHEHUS TPAHCTEHHON TPOTYKIIUU

MeTtoapl TeHETHYECKON TpaHChOpMAIlMd pacTEeHUH. YCTOMYMBOCTH K TepOHIUaM.
VYcroitunBocTh K HacekoMbIM. benku. JKupsl. [lonucaxapunabsl u qpyrue caxapa.

W3meHeHne CBOMCTB CEIbCKOXO03MCTBEHHBIX U TEXHUUECKUX PACTEHUM

['enerndeckas MoauduKanus miaacTul. ['eHHas WHXXEHEpHUs B )KHMBOTHOBOJICTBE. JleueHwme
reHaMu. 3Ha4eHHE UHTETPAIIMU B TEHOM JIJIs CyIb0BI "iedeOHoro" rexa.

[TyTn nepenaun reHeTHUECKON HH(OPMAIIHH.

OO6nacTi mpuMEHEeHUs TeHOTepauu
['enoTepanus HEKOTOPBIX HACIEACTBEHHBIX 3a00JI€BaHUMN

Tema 7. OcHOBHBIE HANIPABJICHHS KJIE€TOYHOH MHKEHEPHHU

Knerounas uHkeHepus Kak COBpPEMEHHOE OMOJIOTHYECKOE HalpaBJIeHUe

3aau U METOJIMYECKHUE MOAXO0AbI KJIETOYHON MHKEHEPUH

Pa3paboTka u coziaHue HOBBIX BUJOB MUKPOOPTaHU3MOB

Pa3pabotka u co3gaHue HOBBIX COPTOB PACTEHUN U BUAOB KUBOTHBIX

[TpoOaembl KIIOHMPOBAHUS )KUBOTHBIX OPraHU3MOB

Pa3pabotka u co3gaHue HOBBIX COPTOB PACTEHUN U BUIOB KUBOTHBIX.

[Tpon3BOCTBO NaJbMOBOIO Macija, KOKOCOB, (PMHMKOB, CaXapHOI'O TPOCTHHKA, Kode,
LBETOB U psAJA, 3aCYyXOYCTOMYMBBIX M NOTCHIMAIBHO LEHHBIX B 3KOHOMMYECKOM OTHOILIEHUU
pacTeHuil.

MeTto1b1 pabOTHI € KYJIbTypaMu KJIETOK U TKaHEH.

KnonanbHOe MHKpOpa3sMHOXXEHHE pacTeHMH U ero kiaccudukanusa. [lonyuenue,
KYJIbTUBHUPOBaHUE U TMOpUAMU3ALIMS IPOTOILUIACTOB. TEXHOIOTUS MOIYUEHHSI THOPUIIOM.

ITonbITKH BBISBICHUSI COJICYCTONYMBBIX PACTCHUI.

Tema 8. buocencopsi

CoBpeMeHHbIE HalPaBJICHHUS CO3/IaHuUsI OMOCEHCOPOB

buoceHcops! 1711 MOHUTOPUHTA

[TpumeneHnne 6oceHcOpoB

buoceHncopsl

Hcropuueckune aciekThl CO37aHUsl OMOCEHCOPOB. AHaIU3 OHOCEHCOpaMH OMOJIOTUYECKHUX
KUIKOCTEeH. [[pUHIMITBEI KOHCTPYUPOBAHHS OMOCEHCOPOB

buoceHcops! Ha OCHOBE ()epMEHTOB

B 6uocencope Ha IITI0K03Y € MCIOJIb30BAaHUEM INIFOKO30KCHAa3bl, TPOTEKAET CIEAYIoIIast

[MpuntMnuanpHas cxema onocencopa. MeToa MMMOOHMIIN3AINH KIIETOK.

[TpumeHenus xkieToyHbIXx OuoceHcopoB. Co3naHue OMOCEHCOPOB JJISi CEJIEKTUBHOTO
ompeneneHus: (peHoJIOB, MPOJIUHA, TIIYyTAMHUHA, TUPO3WHA, MOJOYHON M acCKOPOMHOBOW KHCIIOT,
TJIFOKO3BI.

Tema 9. HoBeifuue 10cTHKeHNsS] OMOTEXHOJIOTHH
U NepCcneKTUBbI Pa3BUTHS
dunocodckoe 0CMBICICHUE COBPEMEHHBIX OMOJIOTMYECKUX HalpaBIeHUH
[TpumeHneHre UMMOOUITN3UPOBAHHBIX (DEPMEHTOB
['u6puaOMBI. [IpakTnueckoe IIPUMEHEHNE IPOAYLUPYEMBIX rudpuIoMaMu
MOHOKJIOHAJIBHBIX aHTHUTEN
[TepcnieKTHBBI pa3BUTHSI OMOTEXHOIOTUN
[TepcrieKTHBBI Pa3BUTUS HAHOTEXHOJIOTHH
CucTteMbl 1 MHCTPYMEHTBI T€HETUYECKON MH)KEHEPUH Oy/TyIIEro.
[Touicku reHoB, KOTUPYIOLIUNX HOBBIE MOJIE3HbIE PU3HAKH
Hcnonb30BaHne MMMOOMIM3UPOBAHHBIX (PEPMEHTOB



FI/I6pI/I,Z[OMBI H MPaKTUICCKOC IMPUMCHCHUC MOHOKIIOHAJIbHBIX aHTHUTCIIL.

Tema 10. Mopckasi 0MOTEXHOJIOTUSA

Pa3paboTka BakuuH NpoTHB OoJie3HEH phIO M PaKoOOpa3HBIX, BHI3BIBAEMBIX BUPYCaMU U
BUOpHOHAMU.

['enHast ”HXEHEPUS MOPCKUX PACTCHUM.

KynbTUBUpOBaHHE MOPCKHUX BOJOPOCIEH, KOTOpPBIE MOTYT YHOTPEONATHCS B IHILY
YEJIOBEKa, CEJIbCKOXO35MCTBEHHBIX JKMBOTHBIX, MCIOJb30BaThCsl KAK ChIPbE JUIsI MHOTHX
OTpacieil IPOMBIIUICHHOCTH.

[Tony4yeHue neKkapCTBEHHBIX CPEACTB U3 MOPCKHUX OPraHU3MOB.

ITonmy4yenue npoTUBOAINNA K TOKCMHAM MOPCKHUX KUBOTHBIX.

PEKOMEHAYEMAS JOIIOJIHUTEJIbBHAS JIMTEPATYPA

Pexomenayemas imreparypa (10n0JTHUTEIbHAS)

1. buonoruueckuii KOHTPOJIb OKpYKaroOIIeW Cpelpl: OMOMHIUKALMSA U OMOTECTUPOBAHUE !
norn. M-BoM oOpa3oBanusi U Hayku PD B kadectBe yuel. mocol. Uil CTyI. BY30B, ... IO
HampaBJIeHUIO MOAroTOBKH "buonorusa" m Ouonor. crnenuansHocTsM / mon pex. O.I1
MenexoBoii u E.U. EropoBoii . - M. : Akagemus, 2007. - 288 ¢

2. buorexnonorust : Jlon. M-BoM cenbckoro xo3siictBa PD B kadecTBe ydeOHHMKA st
CTYJICHTOB BY30B, OOYYaIOIIUXCS MO CEIIbCKOXO3SHCTBEHHBIM, €CTECTBEHHOHAYUHBIM,
NEeIarormyeckiuM CHEIUaIbHOCTSIM M MaructepckuM nporpammam / Ilox pen. E.C.
Boponuna. - CII6. : THOP/, 2008. - 704 c.

3. buorexuomnorus : Pek. YMO mno menunuHcKkoMy U (hapMarieBTHIeCKOMY 00pa30BaHHUIO
By30B Poccum B kaudecTtBe y4yeOHOro mocoOus s CTYIOEHTOB, OOYYarOIUXCS IO
cnermanbHocTH 060108 (040500) "dapmamusa" / FO. O. Caseikun, Opexos, C.H.,
Yakanesa, U.W. ; [Tox pen. A.B. Katnunckoro. - 2-e u3n. ; crep. - M. : Akanemus, 2007.
- 256 c. - (Beicmiee mpodeccronanbHoe 00pa3oBaHHE).

4. BuotexHoiorusi [DIEKTPOHHBIA pecypc]: DeKkTpoHHOe ydeOHoe u3daHue. - : M-Bo
oOpazoBanus PO. 'YPL] OMTO. 3A0 «Hossiit {uck», 2004.

5. buprokoB B.B.OcHOBbI npomsbinuieHHON Onotexnonoruu.: Jon. YMO no oOpa3oBaHuto
B 00JIaCTM XMMHYECKOM TEXHOJIOTMM W OMOTEXHOJOTMH B KauecTBe yued. mocoOl. Juis
By30B / M.: Komnoc-Xumus, 2004. - 296 c.

6. BBencHme B OMOTEXHOJOTHIO : METOIMYECKHE pekoMmeHmaruu / cocT.. M.A. Eropos —
Actpaxanb: 3naTenbekuil 1oM «AcTpaxaHckuil yHusepcurer», 2006. — 16 c.

7. T'nux, bepnapn. Monekynsapuaas OuorexHosorus. IlpuHuunel u npumenenue / ['nmuk
bepnapn, ITacrepnax J[xex ; I[lon pexn. SAnkosckoro H.K. - M. : Mup, 2002. - 589 c.

8. Tonuapenko, I''I'.  OCHOBBI TEHETHYECKOW HHXEHEpUU : Jom. M-BOM 00pa3oBaHHS
Pecny6onuku benapych B kadectBe yuel. moco0. aisi GMOJIOrMYECKHX CIIEUaATbHOCTEH
By30B / I'. I'. 'onuapenko. - MH. : Beicu. mik., 2005. - 183 c.

9. Eroposa, T.A., Kuynoa C.M., XKusyxuna E.A. OcHoBsl 6uotexnonoruu : JJon. YMO
IO CTIeIl. eI, 00pa3oBaHus B KauecTBe yueO. moco0. s By30B 1o crell. "buonorus" / 3-
e u3g. ; crep. - M. : Akagemus, 2006. - 208 c.

10. MonekynsipHast onotexHonorus. [Ipuanuns! n npumenenne / ['muk bepuapy, [Tacteprak
Jxex ; Ilox pen. SAAnkoBckoro H.K. - M. : Mup, 2002. - 589 c. : wn. - (JIyumuit
3apyOeXHbIN yUEOHHUK).

11. OcHoBel OuotexHomoruu : Jom. YMO mo cren. nea. odpa3oBaHusi B KauecTBe yuel.
noco6. ans By3oB no cneu. "buonorus" / T. A. Eroposa, Kiynosa, C.M., )KuByxuna,
E.A. - 3-e m3x. ; ctep. - M. : Akagemust, 2006. - 208 c. - (Bsiciee npod. odpazoBanue).
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11.
12.
13.

12. OcHoBbl mpoMmbIIeHHON OuoTexHonoruu : Jon. YMO mno obpa3zoBanuio B obiactu
XUMHUYECKON TEXHOJIOTUU M OMOTEXHOJIOTUU B KauecTBe yued. mocob. /st By30B / B. B.
Buprokos. - M. : KonocC-Xumust, 2004. - 296 c. - (YueOHuku 1 yued. moco0. st By30B).

13. [lo3uskoBckuii B.M., HeBepoBa O.A., ['openukoBa ['.A. IlumieBas OUOTEXHOIOTHUS
IPOIYKTOB W3 CBIPbS PACTUTEIBHOTO TPOMCXOXKICHUs: yueOHMK / M3matenbcTBo:
Cubupckoe yHuBepcurerckoe uzaarenbcrBo, 2007 [DBC OOO «llentp mudpoBoii
muctpulynnn «KHUT'ADOH/]»]

14. Caspikun, F0.0O., Opexos, C.H., Yakanesa, N.1. buorexnonorus : Pek. YMO no men. u

dapmar. obpazoBanuio By30B Poccun B kadecTBe yued. mocod. Ui CTYA., ... IO CIEI.
060108 (040500) "dapmamus" / M. : Akagemus, 2006. - 256 c. - (Beicur. mpod.
o0Opa3oBaHHue).

15. Caccon A. buotexHomorus: cBepiieHus U Haaexapl. / M., 1987

16. CenbckoxossiiictBernas ouorexnomnorusi / [lox pen. lllesenyxu B. C. =M., 1998

17. TeopeTnveckne M TPAKTUUYECKUE ACIICKTHI HCIIOIb30BaHMS OMOTEXHOJOTHU W TCHHOM
umkeHepuu : Pex. YMO By30B P® mno oOpa3zoBanuio... B KauecTBe y4ed. mocod. - M. :
By3oBckas kaura, 2004. - 208 ¢

18. HlenkynoB C.H. I'enermueckas nmxenepus : Pex. M-Bom o6pa3oBanus PD B kauectBe
yueb. moco0. a7 By30B / 2-€ u3l. ; uchpas. u Joi. - HoBocubupck : Cubupckoe yHUB.
n31-Bo, 2004. - 496 c.

PexomeHyemMble TOMOJTHUTEIbHbIE HHPOPMAIHOHHbIE MATEPHAIbI
I'ocHUMI enernka (Mocksa) http://www.genetika.ru/
Wucrutyt 6enxa PAH (r. [Tymuro MockoBckoit 06:1.) http://www.protres.ru/
Huctutyr Oumooprannyeckor xumuu um. M. M. Illemsakuna u 0. A. Opunnnukoa PAH
(Mockaa) http://www.ibch.ru/
Wucrturyt muronorun u renetuku CO PAH (HoBocubupck) http://www.bionet.nsc.ru/
Wurtepuer-razera «Hum-molgen» http://hum-molgen.org/
Unrepuet-xypHan «BioMed Central» http://www.biomedcentral.com/
Wurtepuet-xypuan «BioMedNety http://www.bmn.com/
NHpopMallnoOHHO-aHAIUTHYECKUH  cepBep  mo  OuorexHoioruu  “Remedium.ru”
http://remedium.ru/
Nupopmarmonnsiit nentp “Bioinform™ http://www.genomeweb.com/newsletter/bioinform

. Jlabopatopus GuorexHonoruu pacrenuit ['maBHoro 6orannyeckoro caga um. H. B. Iununa

PAH http://www.gbsad.ru/main/s-biotekh.php

Ipoekt «Bcest Ouonorus» http://sbio.info/

Bbuorexunonorus http://www.biotechnolog.ru/

Otaen KIeTOYHOW OMOTEXHOJOTMM M MHUTATENbHBIX Cpel CO CIelUuaTIu3upOBaHHON
I(OJ'IJ'ICKI.IPIGI’I KJICTOUYHBIX KYJIBbTYpP CENBbCKOX03INUCTBEHHEIX KHUBOTHBIX
http://www.viev.ru/structure/cell/cell.php
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