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1. Ileu ocBOEHNUS THCHMILIMHBI

LlensiMu  ocBOeHHMsS AWMCHMIUIMHBI «BBemeHme B OMOTEXHOJOTHIO» SBISIOTCS MOATOTOBKA
OakanaBpoB OMOJOrHHU JUIsl HAYYHO-HUCCIIE0BATEIBCKON U MTPOU3BOICTBEHHOHN JESTEILHOCTH B 0071aCTH
3PaBOOXPAaHEHUS, CEIbCKOXO3SMCTBEHHOTO IPOM3BOJACTBA, MHIIEBOW MPOMBIIUIEHHOCTH MyTeM
(dopMHpOBaHUS ~ CIIOCOOHOCTM  NPUMEHATH  COBPEMEHHBIC  MpPEACTaBICHHS 00  OCHOBax
OMOTEXHOJOTHYECKNX W OMOMEAMIIMHCKHAX IMPOM3BOACTB, T€HHOW WH)KCHEPHUH, HAaHOOMOTEXHOJIOTHH,
MOJICKYJISIPHOTO MOJETHPOBAHUSA; TOATOTOBKA K JEATEIBHOCTH B cdepe oO0pa3oBaHHs B YacTH
bopMUpOBaHUS MEKIIPEIMETHBIX CBSI3€H y4eOHBIX AUCIUIUIMH €CTECTBCHHOHAYYHOTO MTPOQHIIS.

Y  cryneHTOB (OpPMHPYIOTCS COBPEMEHHBIE MPEICTABICHHUS O MPAKTUYECKH 3HAYMMBbIX
XMUMHYECKUX COCIMHEHHSAX, KOTOPbIE MOTYT OBITH IOJYYCHBI C MCIIOIb30BAHUEM JKHBBIX OPTaHU3MOB,
OCHOBAaX MEXaHH3MOB pETYJSIIMHM MPOIECCOB JKU3HEICSITEIBHOCTH OPraHW3MOB, ITO3BOJISIONIMX
UCTIONB30BAaTh MX JUIS TIONYYCHHS IICHHBIX BEIIECTB W OCYHIECTBICHHS MOJE3HBIX JUIA YeIOBeKa
IPOIIECCOB.

B obnactu BocmuTaHUs AMCIUIUIMHA CIIOCOOCTBYET (DOPMHPOBAHMIO Y OOYYAIOIIMXCS YMEHUS
paboTaTh B KOJUIEKTUBE.

2. MecTo AMCUMILIUHBI B cTpyKType OIT

Kypc «BBenenne B OMOTEXHOJIOTHIO» OTHOCUTCS K 0a30BOM YacTH 00pa30BaTEIIbHON MPOTPAMMBbI
U YHTaeTCs 0OydYaroUIMMCs MOCe M3YyYeHHs MMU JUCUUIUIMH «OpraHudeckas XUMHS» BO 2 CEMeCTpe,
«buoxumus u MonekynspHas Ouosorus», «llutonorus m rucronorus», «buomorus kiaeTkuw» B 3
ceMecTpe, MNapalieNIbHO C JAUCHUIUIMHAMU «MukpoOuonoruss M Bupycosorusi» u «l'eHeTka u
celekuus» B 5 cemecTpe M 0Oasupyercs Ha MOJIYYEHHBIX IPU HX H3YYEHUHM IPEACTaBICHUSAX O
XMUMHYECKOM CTPOCHHHM KHMBBIX CHCTEM M XMMHYECKHX MpOILEccax MPOTEKAomMX IN VIVO, IpUHIUIAaX
KJICTOYHOW OpraHu3alii OMOJOTHYECKUX OOBEKTOB, 0 OMOMDU3MYECKUX M OMOXMMHUYECKHX OCHOBAX
(YHKIMOHMPOBAHUS  JKUBOTO, O MEMOpaHHBIX Hpoleccax M  MOJIEKYJISPHBIX  MEXaHU3Max
KHU3HEEATEIIbHOCTH, METOJ]aX KyJIbTUBHUPOBAHUS OMOJIOTHYECKUX MAaTEPUAIIOB.

B cBs3u ¢ Tem, 4TO B HacToAIIee BpeMsi OMOTEXHOJIOTUSI OTHOCUTCS K IPUOPUTETHBIM 00JIACTIM
UcCIe0BaHui B Poccun n B MUpe M aKTHBHO Pa3BUBAETCS, BaKHAs POJIb B IIPOLIECCE OCBOEHUS JAHHOIO
Kypca OTBOJUTCS CaMOCTOATENBbHOM paboTe 00ydaromuxcs ¢ HaydHOU MEepUOIUYECKON JUTepaTypoil u
3JICKTPOHHBIMH OUOIMOTEKaMHU.

J151s1 OCBOCHHUS JAHHOM JMCUUIUIMHBI 00yYarOIIUHCS TOJKEH:

3HATh: OCHOBHBIE KJIACCHI OPraHUYECKMX COCAMHECHUN, UX XUMUYECKHE CBOWCTBA; NMPUHIUIIBI
KJICTOYHOM OpraHn3aluy OHOJOTHYECKUX OOBEKTOB, OMOPHU3MUECKHE U OMOXMMHUYECKHE OCHOBBI
(YHKIMOHMPOBAHUS  KMBOTO,  MEMOpaHHblE  TPOLECCHl U  MOJIEKYJISPHBIE  MEXaHU3MBI
KU3HEJEATENBHOCTH;

YMeTb: IpOBOIUTH HANpPABJIEHHBIA NOUCK, aHAIU3UPOBaTh U pedepupoBaTh HAYUHYIO JHUTEpaA-
Typy, BbIpabaThIBaTh Ha OCHOBE €€ PAI[MOHAIBHOTO aHAIN3a CBOIO TOUKY 3PEHHS 110 BONIPOcaM y4eOHBIX
JUCLUIUIMH ¥ OTCTauBaTh €€ BO BPEMsI TUCKYCCHH;

Brnaners: coBpeMEHHBIMU KOMITBIOTEPHBIMH U MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIMU TEXHOJIO-
TUSIMU.

OcBoeHue NaHHOW AMCUUIUIMHBI HEOOXOAWMO JUIS IMOCIEAYIOIIEro OCBOCHHS OOYYarOUIMMHUCS
mucuuIuiuH - «buomnorus kinetkw», «buopusukay u «l'eHeTHka U HBOMIOLMS (T€HETUKA U CENEKIMs,
TEOPHH IBOIIOLUH )», «bombIoii mpakTukym», «CoBpeMEeHHbIE TOCTHKEHHUS MOJIEKYIIPHON OHOJIOTHH U
reHHON MHXKeHepun», «OCHOBBI OMOXUMHUYECKON DKOJIOTHN» B 6 cemecTpe, «bromornueckn akTHBHbBIC
BemecTBay, «bnoxumus Oakrepuit», «PU3NOIOTHS U OMOXUMUS TPUOOB» B 7 CEMECTpeE, MPOXOKIACHUS
IPOM3BOJICTBEHHON MpPaKTHKH, MPAKTUKA IO MOJYYEHHUI0 NPO(QECCHOHAIbHBIX YMEHUH M ONbITa
npodecCHOHATBHOM IEATENIbHOCTH (MCCIIE0BATENIbCKOI) B 6 ceMecTpe, MPOU3BOACTBEHHON MPaKTUKY,
MeIarOrM4eCKOr U MPOU3BOACTBEHHON MPAKTUKHU, IPEIIUIIIOMHOM B 8 ceMecTpe.
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3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE

3.1. Komnerenuuu, GoOpMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET AMCHUIIHHA

[Ipu ocBoeHMH AUCHUILTUHBI POPMUPYIOTCS CIEAYIONNEe KOMIETEHIIMH B cooTBeTcTBHM ¢ PI'OC
BO no nanHOMy HampaBJIEHUIO MOJTOTOBKH:

0) obmenpodeccrnonanpabie (OITK):
e OIIK-11: CIIOCOOHOCTh NPUMEHATh  COBPEMEHHBIC  TpeACTaBieHUss 00  OCHOBax
6HOT€XHOJ’IOFH‘I€CKHX n 6HOM€,Z[I/IL[I/IHCKI/IX IMPOU3BOJACTB, TeHHOU HWHXKCHCPUU, HaHOGI/IOTeXHOHOI‘I/II/I,
MOJIEKYJISIPHOTO MOJIEIIUPOBAHHUS.

3.2. IlepeyeHb MJIAHUPYEMBIX Ppe3yJbTATOB O00Y4YeHHMs] MO AUCHHUILINHE, COOTHECEHHBIX €
(popmupyeMbIMU KOMNETEHIHUAMH

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI 00yYaOIHICs TOJIKEH:

3HaTh:
v TEPMHHOJIOTHIO COBPEMEHHBIX CHHTE30B OEJIKOB, HYKJIEHHOBBIX KHCJIOT W Jp. MPOIYKTOB
OMOTEXHOJIOTHH; COBpeMeHHO# sH3umostorum; (OTTK-11);
v/ CyTh ¥ 3Tallbl TEHHO-UHXEHEPHOTO 3KCIIEPUMEHTA, UCTOUYHUKU (parmentoB JIHK, ucmonb3yemsix
JUTSE KOHCTPYHUPOBaHMs peKOMOMHAHTHBIX MoJiekyi (OITK-11);
v TeopeTUYEeCKHEe OCHOBBI KJIETOYHON MHKEHEPUH U CO3JaHUs MOHOKIOHANBHBIX anTuTen (OITK-11);
v' 0co0eHHOCTH  (PYHKIIMOHHPOBaHHMSA  (DEPMEHTOB KAk  THUIHMYHBIX  OHMOKAaTaln3aTOpoOB B
IPOMBIIIJICHHBIX (hepMEeHTepax, METOIbl UMMOOMIN3ALUU (EPMEHTOB, TPEOOBAHUS K HOCUTEIISIM JIJIST UX
ummooumuzarun (OITK-11);
v/ OCHOBHBIC HPHHIIUIIBI MUKPOOHOTO CHHTE3a OENKOB, JHMITH/OB, BATAMHUHOB, OPraHUYECKUX KHCIIOT,
TOPMOHOB H JIp. IPOAYKTOB coBpeMeHHOM Obnorexuonoruu (OITK-11);
v/ CIIocOOBI MOTYYCHUsE U 00JACTH MPUMEHEHHUS MTPOAYKTOB HaHOoGHOoTexHOomoruu (OITK-11);
v IPHHIMUIIE MOJIEKYIIIPHOTO MOJEIHUPOBAaHHS OHOIOrHUeCKH akTHBHBIX BemecTs (OITK-11).

YMers:
v\ NpUMEHATH 3HAHWE OWOIOIMH KJIETKH (LUTOJIOTHH, OMOXMMHH ¥ OHOQU3UKH) U OCHOB
OMOTEXHOJIOTHH ISl KpUTHYecKoro aHanusa uHpopmaruun CMU, nocesimeHHOW OMOTEXHOJIOTUH U €€
npoaykram (OITK-11);
v/ OXapakTepu30BaTh (HAKTOPbI, BIHSAIOIKE Ha 3()(PEKTHBHOCTH MHUKPOOHOTO CHHTE3a BaKHEHIIHX
npoaykToB ouotexuooruu (OITK-11);
Bnaners:

v CHOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIC MPEACTAaBICHHsS 00 OCHOBax OMOTEXHOJIOTHUCCKUX
IPOM3BOJICTB, TCHHON MH)XEHEPUH, HAHOOMOTEXHOJIOTUH, MOJIeKysipHOro MoaenupoBanus (OITK-11);
v' CII0COGHOCTRIO OIIEHUBATH OMOOE30MACHOCTD IPOAYKTOB OMOTEXHOIOrHUECKHUX mpou3BoacTB (OITK-
11);
v/ HaBbIKAMH IIPUMEHEHHUS B MPOPECCHOHAIBLHON HEATENLHOCTH 0a30BBIX OO0MIENPOhECCHOHATBHBIX
3HAHUH TEOPUH U METOIOB coBpeMeHHou ouonoruu (OITK-11).

4. O0beM U coepKaHNe TUCHUNIMHBI

OO0BbeM TUCIMILIHHBI COCTABIISCT 2 3aUETHBIX €AMHUIBI (72 aKaJeMHYCCKHX Yaca).

4.1. Conepxanue AUCHMIUVIMHBI 1O pas3genam (TeMaMm), COOTHECEHHOe ¢ BHJIAMH U
TPYI0EMKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThI M CaMOCTOSITENBHON pabOThI 00YUAIOMIETrocs MO TUCIUIUINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHON MPOrPaMMBEI.

Ne
/1 Paznenbl (TeMbI)
JUCHMIUTAHBI

Buner 3amsaTuii, ux DopMBbI TEKYIIETO
00BeEM KOHTPOJI YCIIEBAEMOCTH

Cemectp
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Bansrus SansTus ®DopMBI IPOMEIKYTOTHOMN
JIEKLIMOH- ceMHHap- aTTecTallH
HOIr'0 TUIla CKOI'O THIIa
1 [Ipenmet u 3a1aun OMOTEXHOIIOTHUH, 7 4 1
€€ MECTO H POJIb B COBPEMEHHOM CEeMHHAp
MPOU3BOJICTBE. Y CIIEXU
COBPEMEHHOH OMOTEXHOJIOTUH B
pacTeHNEeBOACTBE, )KUBOTHOBOCTBE,
MeIUIMHE, (hapMaKOIOIHH,
SHEpreTUKe, MUIIEBON
MPOMBIIIJICHHOCTH, IPOU3BOACTBE
CBIPbsI U OXpaHE OKPYKarollei
cpenbl. VicTopusi BOBHUKHOBEHUS U
CTaHOBJICHHS OMOTEXHOJIOTHH
2 TexHuueckasi MUKpOOHOIOTHS 7 4 2 cemunap | KontponbHas pabora,
3alyTa MPOEKTOB
3 HnxeHepHast SH3UMOJIOTHS 7 4 3 cemunap | KonrponbHas pabora,
3alIUTa POEKTOB
4 I'eneTnyeckas HHKEHEPHS 7 8 4 cemunap | KonrposbHas paboTa,
3alyTa MPOEKTOB
5 Kirerounas wrxenepus 7 4 2 cemunap | KonrponsHas pabora,
3alIUTa POEKTOB
6 HanoGuotexHonorus 7 4 1 cemunap | 3ammTa MpoeKToB
7 [TpuHIUIEL MOJICKYJISIPHOTO 7 4 1 cemunap | 3amuTa IPOEKTOB
MOJIEIINPOBAHUS OMOOTHYECKI
AKTHBHBIX BEIECTB
8 CoBpeMeHHBIE TIPOOIEMBI 7 4 2 ceMuHap | 3amyra MpoeKTOB
OMOTEXHOJIOTUH U ITyTH UX PEIICHHUS
Hroro 3a cemecTp: 36 16 3auer

4.2. PazBepHyTO€ ONMHUCAHME COEPKAHNS TUCUMUILIMHBI O pa3aeiaM (TeMaMm)

Ipeamer u 3a1a4u OMOTEXHOJIOTHH, €€ MECTO M POJIb B COBPEMEHHOM MPOM3BOACTBE. Y ClIeXU
COBPEMEHHOW OWOTEXHOJIIOTUM B PACTCHHEBOJICTBE, >KUBOTHOBOJICTBE, MEIUIIMHE, (apMaKoIOTHH,
SHEpreTHKe, MUIIEBOM MPOMBIIUICHHOCTH, MPOU3BOJCTBE ChHIPbSI M OXpaHE OKPYXKAIoUlell cpenpbl.
Hctopust OGMOTEXHOJOTMH B CBS3M C pPa3BUTHEM HPOMBIIIJICHHON MUKPOOHOJIOTHH, T€HETUYECKOH U
KJICTOYHOU WH)KEHEPUH, HHXCHEPHON YH3UMOJIOTUH, TEXHUYECKOW MUKPOOHUOIOTHH.

TexHuyeckass MHKpPoOHMoJiorusi. MUKpPOOpPraHW3MBI, UX pa3HooOpa3ue U  CBOWCTBA,
o0ycaBIuBalolie MPUMEHEHUE B MPAKTUYECKOM 1eATeIbHOCTH YeJI0BeKa.

CeippeBast 6a3a TexHuueckol MukpoOuonoruu. IloigydyeHne yrieBoiopoaoB, METaHOJA, 3TAaHOJMA,
YIJI€BOJIOB, MENIACCHI, YKCYCHOM KUCIIOTHI.

[Ipou3BosacTBa,  OCHOBAaHHBIE  HA  TOJNYYEHHH  MHKpPOOHOM  OMOMAacchl,  MPOJIYKTOB
KU3ZHEJEATEIIbHOCTH MUKPOOPTaHU3MOB U KOMIIOHEHTOB MX KJIETOK.

HpOI/IBBO,Z[CTBO AMUHOKMUCIIOT. H€I[OCTaTKI/I MOJIY4YCHUSI AMUHOKHCIOT XHWMHWYCCKHM CHHTC30M.
[Tpon3BOACTBO AMHHOKHUCIIOT W3 OEIKOBBIX THUAPOJM3aTOB. OTHOCTYNMEHYATHIA M JIBYXCTYIEHYATHINA
CMOCOOBI MUKPOOHOJIOTUYECKOTO CHHTE3a aMUHOKHUCIIOT. [IpeecTBeHHUKN aMUHOKUCIIOT. brocunTes L-
eny, L-nmpo. Jtambl TEXHOJOTMYECKOro Ipolecca TIONyYeHUsS aMHHOKHCIOT MHKPOOHOIOTHYECKUM
CHUHTE30M.

buorexHonornueckoe nonyuenue Oenka. J[poxiku Kak HCTOYHUKH MOJTy4EHUSI KOPMOBBIX OEIIKOB.
TexHOIOrHYECKUE MPOLECCHI MOJIyYeHHs] KOPMOBBIX JIPOXOKEH Ha Pa3IMUHbIX CyOCcTpaTax.
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[Tpon3BOACTBO JUMHIIOB MHUKPOOHBIM CHHTE30M. TexHomorus, ceipbe. IIpoayleHThl JTUMHIOB:
OakTepuu, MUKPOCKOITUYECKHUE TPUOBI, BOJOPOCIIH.

buocunte3 antubmotukoB. [loHaTne 00 aHTMOMOTHKAxX, WX OMoOJOTrHMYecKas poib. BaxHeiiue
npoayueHTsl. Kinaccudukanyss aHTHOMOTUKOB: NEHUIWIIIMHBL U 11€(DaoCTIOpUHbBI, aMUHOTJIMKO3HUIHbIE
AHTUOMOTHUKH, TETPAIUKIUHBI, AKTHHOMHUIIUHBI, MAKPOJIUILl ¥ Ap. OCHOBHBIE ATalbl MPOMBIIICHHOTO
MOJTYdeHHUS] aHTHOMOTUKOB. [IpuMeHeHne B MeIUIIMHE, CEIbCKOM XO3SMCTBE, MUIIEBONH M KOHCEPBHOM
IPOMBIIIJICHHOCTH.

buoreorexnonorus. MuUKpOOpraHU3MBbl, HCIOJIb3yeMble B OHOr€OTEXHOJOTHMH. MexaHu3M
0aKTepHaTbHO-XUMHUYECKOT0 OKUCIIEHUS CYyOCTPaTOB B OMOT€0TEXHOIOTHH.

Ponp OMOTEXHONIOTMH B YIYYIIEHHWH SKOJOTMUYECKON CUTyaluu Ha ruiaHere. OumcTKa BO3AyXa,
CTOYHBIX BOJI, TOYBHI. bUOras u mepcreKTUBbI €ro NPUMEHEHHUS.

HNuxenepHast 3u3umoJiorusi. Vcropusi pa3BuTuss NpUKIagHOW SH3UMOIOTMUA. COBpEeMEHHbIE
CHOCOOBI MoTydeHus! (PEPMEHTOB M MX HCIIOJIB30BaHKE B TEXHOJOTMUYECKHUX Iporeccax. [IpenmyiectBo
MMMOOMIM30BAaHHBIX (PEPMEHTOB KaK BBICOKOI((EKTUBHBIX KaTaau3aTopoB. DaKTOPhI, BHI3BIBAIOIINE
MHAKTHBALIMIO ()EPMEHTOB.

Hocurenn s mmmoOunuzaruu gepmerToB. Ux knaccudukarus. TpeOoBaHUsST K HOCHTEIIO.
buoaerpananus moaMMepHbIX HOCUTETEH.

Opranuueckue moauMepHble HocuTenu. [IpupoaHble opraHMYecKHe MOJUMEPHBIE HOCHTENU Ha
OCHOBE IOJINCAXapHJIOB: IIEJUII0NI03a, XUTHH, AEKCTPaH, KpaxMall, araposa, arap, remaput. JlocTonHCTBa
U HeJOoCTaTKu 3Tux Hocutened. Hocutenu Ha ocHoBe O€nKOB: KepaTHH W KojuiareH. [lpupomHbie
OpraHMYECKHE HOCHUTENU Ha OCHOBE JMNUI0B. MoHOcioM nunuaoB. J[OCTOMHCTBA M HEAOCTaTKU
OENKOBBIX M JIMIUJHBIX HOcHUTede. JIMIMOCOMBI: MyIbTHIIAMEIUIIPHBIE, MOHOJAMEIUISPHbIE U
MakpoBe3ukyysapHble. [IpeumymectBa maunocomM. CHHTETHYECKHME OpPraHUYECKUE IOJMMEPHbBIE
HOCHUTEJH, UX JOCTOMHCTBA U HeNOCTaTku. [lommMeTHieHOBble HOCHUTENH: CTHPOJI, MOTHAKPUIAMHUI.
Crpoenue. [locToMHCTBa M HEAOCTATKU 3TUX HOcuTenen. [lonramMuiHple HOCUTENN HAa OCHOBE KallpoHa.
Hocurtenn Ha OCHOBe MOJMBUHWIOBOTO CIHMpPTAa M MOJHypeTaHa. J[OCTOMHCTBa M HEAOCTAaTKU AITHX
HOCHUTEJIEH.

Heopranuueckue HocuTenu A UMMOOWIM3AIUU (EPMEHTOB: KPEMHE3EMBbI, AITIOMOCHUINKATHI,
KEepaMHUKa, yrojb, Caka, OKCUIbl METAIIOB. X JOCTOMHCTBA U HEOCTATKH.

Meroasl UMMOOMIH3aIK (DEPMEHTOB.

dusnueckue MeToJbl UMMOOWIN3AUUU (EPMEHTOB: aJcOpOLMsS HAa HEPACTBOPUMBIX HOCHUTENSX,
BKJIIOUEHHUE B MOPBI I'elisl, UCTIONb30BaHUE MOJYNPOHHUIIAEMBIX MEMOpPaH, UCIONb30BaHUE IBYX(a3HbIX
cpen. PakTopbl, BIUAIONINE HA aKTUBHOCTH ()epPMEHTOB, UMMOOMIIM30BAaHHBIX STHMH METOJAAMHU.

XUMUYEeCKHEe METOAbl UMMOOWIM3auuu (EepMEeHTOB. XHUMHUYECKas CTPYKTypa (PEepMEHTOB U HX
(G yHKIIMOHATBHBIC TPYIIBL. BBl KOHCTPYKIIUI XUMUYECKH MMMOOMITH30BaHHbBIX (pepmMeHTOB. Peakunu,
JeKalie B OCHOBE XUMHUYECKOH MMMOOMIN3aMN (PEpMEHTOB: peakiuu o0pa3oBaHMs aMUHOW CBA3H,
peakiuu 0o0pa3oBaHUS KapOAMUIHON CBSA3HM, peakuu 0Opa3oBaHUs BTOPUYHBIX AMHHOB, PEAKIIMU
A30COYETaHMS, PEaKIIUU 00pa30BaHUsI TUCYIb(MUTHON CBS3H.

[lpuknagHoe 3HauE€HUE MHXXEHEPHOM HH3UMONOrHd. IlpuMeHeHHe WMMOOHMIN30BaHHBIX
(bepMEeHTOB B aHAIUTUYECKUX LEsX. DEepMEHTHBIEC NEKTPOAbl U MUKPOKATIOPUMETPUUYECKHE JaTUYUKU.
Hcnonp3oBaHne MIMMOOMIM30BAHHBIX (PEPMEHTOB B MUIIEBOM POMBIIUIEHHOCTH.

[Ipumenenne GpepMeHTOB B papMaKOJIOTHH U MEAUITUHE.

I'enernyeckass uHxkeHepusi. VICTOpUS CTAHOBIEHUS MU PaA3BUTUSA TICHETUYECKOM HWHIKEHEPHH.
['eHeTnyeckas MHXEHEPHS, €€ CBSI3b C yCIeXaMU MOJIEKYJISIPHON OMOJIOTHH U TeHETUKH, YH3UMOJIOTUHU U
XUMHUU HYKJIEHMHOBBIX KHUCJIOT. Tpu 3Tama B pPa3BUTUU TeHETHYecKoW WHxeHepuu (mo A.A.baey):
JIOKA3aTeIbCTBO MPUHIIMITHATBHOM BO3MOXHOCTH ToiydeHus: pekoMOnHanTHbIX JIHK in vitro; Hauano
pabor mo momydenuro pexomOumHaHTHBIX JIHK; BKkiIOueHHMe TreHOB BBICIIMX (OPM B BEKTOPHBIC
Mosekyiabl JIHK. TlpuHuunuansHeie OTIHMYNAS TEHETUYECKOW HHKEHEPUHU OT KJIACCUYECKON CENIEKIUH.
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Teopernyeckue OCHOBBI T'€HETHYECKOM HWH)KEHEPUU: BBIACHEHHE YHUBEPCAIbHOCTH >KW3HH Ha
MOJIEKYJISIPHOM YpPOBHE; MOJIEKYJISIPHbIE MEXaHU3Mbl MAaTPUUHOTO CUHTE3a; (hepMEHTHI, TPUMEHSIEMbIE B
KOHCTPYHPOBAaHUU peKOMOMHAHTHBIX Mosieky:n JJHK.

DTanbl TeHHO-NHKEHEPHOT 0 YKCIIEPUMEHTA.

[Tonyyenue ¢pparmentoB JJHK: u3 reHoma kMBBIX OpraHu3MOB; yTeM cuHTe3a AByHuTeBoi JJHK,
koMruieMeHTapHoit MPHK sykapuoT; myrem ToTanbHOTO XMMHUKO-(EPMEHTATUBHOTO CHHTE3a T'eHOB.

Koncrpynposanue pekombunantHeix JJHK. Coenunenue ¢pparmentoB JIHK ¢ momomipio nuras in
vitro. CtabmibHOCTh pekoMOnHanTHBIX JJHK.

KoncrpyupoBanue BekTopoB. TpeboBaHus, IpeabsIBIsIEMbIE K BEKTOPY.

Brenenue pexkomOunantHor JIHK B kieTKy-penumnueHT myTeMm TpaHchOpMaIliy, KOHBIOTAIUH,
TpaHC(EKIUU U TPAHCIYKIIUH.

OTOop KIIOHOB, COJIEp)KalUX peKoMOWHAaHTHBIH TeH. Meroasl ananm3za JIHK kierok-
PELUIIUEHTOB: XUMUYECKOE U SH3UMaTHuecKkoe cekBenupoBanue JJHK.

DKCIpeccus 9y)KEPOIHBIX TEHOB B MUKPOOpraHU3Max. Y CJIOBHS YCHEITHON dKcrpeccr. OObEeKTHI
TEHETUYECKON NH)KEHEPHUU.

[IpakTHueckue NpUIIOKEHUS U MEPCIIEKTUBbBI PAa3BUTUS TEHETUUECKOW MHKEHEepUU. | 'eHeTnueckas
WHXKCHEPUST  TMPOMBIIUIICHHBIX ~ MUKPOOPTraHM3MOB  (CO3JaHHME  MPOMBIIUICHHBIX  IITAMMOB
MUKpPOOPTraHU3MOB Ul MPOU3BOJACTBA (HDEPMEHTOB, AMUHOKHUCIOT, IOJHCAaXapua0B, HHCEKTHUIIH/OB,
CIIUPTOB U Ap.). ['eHHO-UHXeHepHash SHAOKPUHOJIOTHS: SKCIPECCUsl TeHa COMAaTOCTaThHA B KieTkax E.
coli. IIpoekt “T'enom venmoBeka”.

Kinerounas wuHxeHepusi. lcTopusi CTaHOBJIECHHS W Ppa3BUTUS KJIETOYHOM HWHXKEHEPHUHU.
TOTUMOTEHTHOCTh — TNPUHIUNHAIbHAS OCHOBA JJIsi T€HETHMYECKOM TpaHchopMaluu pacTeHUil Ha
KJIETOYHOM YpOBHE. MeToipl KyJbTHBHUPOBAHMS KJIETOK M TKaHEW. YCIOBHUS KYJIbTUBUPOBAHUS U
CIELHAJIbHBIE TUTATEIbHBIE CPEJIBI.

DTarnbl HKCIIEPUMEHTA 10 KJIETOUYHON MHKEHEPHH.

Brigenenue npotoriactoB. CrocoObl BbIAEIEHHUS MPOTOIUIACTOB: IUIa3MOJIN3, (epMEHTATUBHBIM
METO/I.

KynpTrBHpOBaHHE MPOTOIIACTOB: METOM KUJAKUX Kallellb, METOJ IJIaTUPOBaHUs. JJOCTOMHCTBA U
HEJIOCTATKU ATUX METOJIOB.

Cnusare TmpoToruiacToB. TeXHHMKa COMaTHYeCKOW rulOpuam3anud. MexaHu3M  CIUSHUS
MPOTOIJIACTOB.

Wnentudukanus coMaTudeckKuX THOPUAOB, CHOCOOBI MX celeKuu. YacTora BO3ZHMKHOBEHHS
COMAaTUYECKUX THOPHUIIOB.

[IpakTHueckoe  MCIOJIB30BAaHUE  JOCTHXKEHUM  KJIETOYHOM — wHxkeHepuu.  [lomydenue
MOHOKJIOHAJIBHBIX aHTHUTEN (TUOPHUIOMHAS TEXHOJIOTHS). DTabl MOMy4YEeHUS MOHOKJIOHATHHBIX aHTUTEI
U o0nmacT uX mNpuMeHeHUs. MOHOKJIOHaJIbHBbIE aHTUTeNna uvenoBeka. Co3gaHHe HMCKYCCTBEHHBIX
accolManui KyJIbTUBUPYEMBIX KIETOK BBICHIMX pAcTeHUHM C MHUKPOOpraHuW3MaMu, Hay4yHble U
NpUKIAJHBIE HJAEW co3laHusl Takux accouuauuid. I[IpoGrnembl  Ouonornuyeckoil ¢ukcauuu
MOJIeKYyJIsIpHOro a3ota. IIpo0ieMbl M MEepCHeKTHBBl MeHETHYECKON HHKeHepuHu pacteHuid. KpmobaHk
KJIETOK U MEPUCTEM PACTEHUI: 3HAYEHNE U TPUMEHEHUE.

Hanoouorexnonoruss. CrocoObl  TMOJydeHHUS U OONACTH  TPUMEHEHHUS  MPOIYKTOB
HaHOOMOTEXHOJIOTUH.

IIpuHIUNBI MOJIEKYJISIPHOTO AU3aliHA OHOJOTHYeCKH AKTUBHBIX BEelIECTB.

CoBpeMeHHbIe MPOOIeMbl OMOTEXHOJIOTHHM M MYTH MX peuleHusi. buorexnomorus - Hamboee
MPOrPECCUBHOE HCIOJIb30BAHUE JKUBBIX CHUCTEM [UISI HYXJ uejoBeuecTBa. l[lepcrieKTuBBI pa3BUTHSA
COBPEMEHHOM OMOTEXHOJIOTHH.
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5. O0pa3oBaTesibHbIE TEXHOJIOTHH
[lpu peanuzanmuu AUCUUIUIMHBI «BBeleHHE B OHMOTEXHOJOTHIO» HCIOJB3YIOTCS CIIEAYIOIINE

O6p&30BaTe.HBHBIe TEXHOJIOTHUHU:

- IPOEKTHAs TEXHOJIOTHS,

- peﬁTHHFOBaH TCXHOJIOI'UA,

- TEXHOJIOTHUS PA3BUTHUSI KPUTUIECKOTO MBIIUICHUS;

- TEXHOJIOTUS Y4eOHOM TUCKYCCHUH,

- TpymmoBas padoTa,

WupopmanlMoHHbIE TEXHOJOTMH, UCIOJNb3yeMble TPU OCYIIECTBICHUH 00pPa30BaTENLHOTO
nporiecca 1o TUCIUILTHHE:

- TEXHOJOTHU CMCIIaHHOI'O 06yquH;1 (‘ITGHI/IG HGKHI/Iﬁ C HCIIOJb30BaHUEM MYJIBTI/IMG,Z[I/II\/'IHBIX
npe3eHTanuii; ucnoib3oBanre JMOC «Moit yHHBEpCUTET» ITPU pabOTe HaJ YSPHOBUKOM pedeparta).

6. YueOHO-MeTOoAMUYECKOE 0OOecTieYeHHe CaMOCTOSITeIbHOM PadoThl 00yYaKOIIHXCS
CamocrosTenbHas paboTa CTYIEHTOB 3aKJIIOYAeTCs B MOATOTOBKE K HAMMCAHWIO KOHTPOJIBHBIX
paboT, 1 BBHIIIOJIHEHNWHU MIPOEKTa MO BHIOPAHHOI TeMe, BKIII0YAIONIeM B ceOs MOUCK U aHAJINU3 JINTEPATyphI
1o Teme, HamucaHue pedepara, MOArOTOBKY JOKJIaga Mo pedepary, ero KOHCIEKTa, a TaKXkKe CO3/1aHue
MPE3CHTAlNK, WJUTIOCTpHUpytomeld pokman. Ob6ecneunBaeTcs ydeOHbIM mocodueMm: Kycmosa T.I1.,
Kouemosa JI.b. Beenenue B OuorexHomnoruto. UBanoso: Uzn-so UBI'Y, 2007. — 140 c. (HaxoguTcs Ha
Kadeape B DOJIEKTPOHHOM BHJE), KpOME OTOr0 METOAWYECKHM Marepual 0 OOCCIEUYCHHIO
CaMOCTOSITENIbHOW paboThl CcTyAeHToB mnpuBomutTcs B Ilpunoxenun 1 k paboueil mporpamme
nucturuabl B DMOC «Moit yHEUBepcUTET»; (COAEPKUT TpadUK MPAKTUUECKUX 3aHSATHH,BOIMPOCHI K

KOHTPOJILHBIM paboTaM U 3a4eTy, TEMbI IIPOEKTOB, TPeOOBaHUS K pedepaTy U Mpe3eHTALNN).

7. XapaKkTepUCTHKA OLICHOYHBIX CPeACTB /A TeKYILIero KOHTPOJIsI YCHeBaeMOCTH M
NMPOMEKYTOYHOH aTTecTAlMU 00yYAIOIMXCS N0 JMCHHUIJIMHE

B pamkax peHTHHTOBOW CHCTEMBl OLIEHKM 3HAaHUM OO0yYalommxcs OHOIOr0-XUMHUYECKOTO
dakynapTeTa, 00yJaronIuics MOXET HAOpaTh MO JaHHOW AUCIUIUTMHE MakcUMalbHO 100 peldTHHTOBBIX
O6amtoB. Tekymuii KOHTPOJIb 3HAaHUM OCYIIECTBISETCS IyTeM HAMUCAaHUSA  OOY4YalOIIMMUCS
4 KOHTPOJIBHBIX pPabOT MO OCHOBHBIM paslielnaM Kypca. 3a KaXAyl YCHEIIHO BBIIOJHEHHYIO
KOHTPOJIbHYIO PabO0Ty 00ydaromuiicss moaydaeT MakcuMainbHO 10 pedTHHTOBBIX OAUIOB.

OOyyaroniyiecss BBIMOJIHSIOT M 3allUMIIalOT MpoekT. OIeHKa 3a MPOEKT CKJIAAbIBAETCS U3 MATH
COCTaBIJISIIOLIMX: OIEHKH 3a 4YepHOBUK pedepata (10 0OamioB), OIEHKHM 3a OMOPHBIM KOHCHEKT
(10 6ammoB), orneHkKH 3a mpe3eHTanuio paborel (10 6amioB), OLEHKH 3a JOKIAJ Ha CEMHHAPCKOM
3aHATuM (10 GansioB), OLIEHKH 32 OKOHUYATEIbHBIN, epepadoTaHHBIN C yYETOM IMPaBKH IPETo1aBaTels,
BapuaHT pedepara (10 6amios). Kpome Toro, KaxapiM 00ydaromuMcsi MOTYT OBITh TTOJTYYeHBI OOHYCHBIS
Oamnel (MakcumanbHO — 10) 3a akTHBHOE OOCYXJICHHE HA CEMHHAPCKHUX 3aHSITHIX IPOEKTOB,
MIPEACTABIIEMBIX APYTUMHU oOyJaronumucs (paboTta B KaueCcTBE «OTMIOHEHTOBY U «PEIICH3EHTOBY).

JUisi ToNydeHusT OLIEHKU <«3ayTeHo» oOydwaromuecss JOJDKHBI HaOparh He MeHee 55 OaisioB
(HammucaTh BCe KOHTPOJIBHBIE HE MEHee, yeM Ha 6 0ayuioB M HaOpaTh 3a MPOEKT He MeHee 31 Oama).
OOyuatonecss He HaOpaBmue 55 0aioB, WIM HamMCaBIIMEe MeHee 4 KOHTPOJIBHBIX paboT, WU
Hamucapmme 1-4 KOHTpoIbHBIE PabOTHI MeHee, yeM Ha 6 OauioB, WiIM He HamucaBmiume pedepar
MOJIYYalOT OLIEHKY «HE 3aUTCHO.
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8. YueOHO-MeToAUYeCKoe U HH(POPMAIHOHHOE 00ecTieYeHUe U CHUTLTHHBI

OcHOBHas uTeparypa:
1. IMlenkynos, C.H. I'enernueckas umxenepus / C.H. [llenkynoB. - UM3n. 4-oe, crepeoT. 3-my. -
HoBocubupck: Cubupckoe yHUBEpCcUTETCKOe u3aaTenbcTBo, 2010. - 514 c. : un., Tabn., cxem. - ISBN
978-5-379-01064-5. URL.: http://biblioclub.ru/index.php?page=book&id=57527
2. T'opnenko, B.A. Hayuynsie ocHOBBI OuoTexHojoruu: ydeOHOoe mocodue / B.A. T'opnenko,
H.M. Kyry3oBa, C.K. [Iatynuna. - M.: [Ipomereii, 2013. - Y. I. HanotexHnonoruu B 6uonorum. - 262 c. :
ui., Tabin., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
3. Usmbanenko, H.B. buorexnonorus: yuebnoe mocodome / H.B. lpiMbanenko; Poccuiickuii
rocyJIapCcTBeHHBIN negarorudeckuii yausepcuteT uM. A. U. I'epuena. - Cankt-IlerepOypr: PITIY um.
A. U. T'epuena, 2011. - Y. 1. - 128 c.: w1 - bubnuorp. B xH. - ISBN 978-5-8064-1697-2; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MukpoOHONIOTHS C OCHOBAaMH OHMOTEXHOJOTHH (TeopHsi W TMpakTHKa): ydeOHoe mocobue /
I'.Il. lyBaeBa, T.B.CBupumora, O.C.KopueeBa u ap.; Hayuy. pen. B.H. KamaeB. - Boponex:
Boponexckuii rocy1apcTBEHHBIH YHUBEPCUTET MHXKEHEPHBIX TexHosoruit, 2017. - 317 c.: tabmn., rpad.,
uin. - bubmmorp.: c¢. 311-312. - ISBN 978-5-00032-239-0; To ke [DnexTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=482028

JlononuurtenpHas IuTeparypa:
1. buo3zamura u 6uodezonacHocts / mox pex. E.b. MBanosa - M.: U3natensckuii Jlom "BEJIT", 2012.
T. IV, Ne 3(12). - 68 c. - |ISSN 2076-4758; To e [DnekTpoHHBI pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmummun, Al Tenermuecku MoaupUIIMPOBAaHHBIE OpPraHU3Mbl W OMOOE30MacHOCTh /
A.Il. Epmumma. - Munck: benopycckas nayka, 2013. - 172 c. - ISBN 978-985-08-1592-7.
URL: http://biblioclub.ru/index.php?page=book&id=231206
3. CuzennoB, A. AHTHOMOTHKM W XUMHOTEpaneBTHUECKHE TMpenaparbl: ydeOHHK / A. Cu3eHIOB,
N.A. Mucero, N.®. Kapumo; MuHuctepctBo 00pa3oBaHusi W Hayku Poccuiickoit ®Denepannw,
QenepanbHOe  TOCyJapcTBEHHOE  OIO/DKETHOE — 00pa3oBaTelbHOE — YYPEKICHHE  BBICIIETO
npodeccuoHaIbHOTO 00pa3zoBanus «OpeHOYPrCKUi TOCYIapCTBEHHBI YHUBEpCHTET». - OpeHOypr:
OI'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294
4. ®ocrep, JI. Hanorexnomorun. Hayka, naHoBammu u Bo3moxHoctH / JI. @ocrep ; mep. A.B. XavosH. -
M. : PUL] "Texuocdepa", 2008. - 337 c. - (Mup marepuanoB u texHonorui). - ISBN 978-5-94836-161-
1. - URL: http://biblioclub.ru/index.php?page=book&id=135424
5. HeBeposa, O.A. [lumeBass OMOTEXHOJIOTHUS MPOIYKTOB M3 CHIPbSl PACTUTEIBHOTO MPOUCXOKICHUS:
yueOnnk / O.A. Hesepoma, I'.A.TopenukoBa, B.M. [lo3nskoBckuii. - HoBocuOupck: Cubupckoe
YHHUBEpCHUTETCKOe wu3naTenscTBo, 2007. - 416 c.: Tabm., cxeMm. - (IluTaHue mpakTHKa TEXHOJIOTHS
rUrueHa kadecTBo Oe3omacHocTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To e [DneKkTpoHHBII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MHUKPOBO0pociei: yueonoe mocoodwue / JI.C. [IBopenxuii, C.1. JIBopeukui,
E.B. [lemkoBa u np.; MunucrepctBo oOpazoBanust u Hayku Poccuiickoit @eneparuu, PenepaabHoe
rOCyJapCTBEHHOE OIO/DKETHOE 00pa30oBaTeIbHOE YUPEKIACHHE BBICHIETO MPOQPECCHOHAIBHOTO
oOpa3zoBanus «TaMOOBCKUI rOCyJapCTBEHHBIN TeXHUYECKU yHHBepcuTeT». - TamOoB: M3narenbcTBo
®I'BOY BIIO «TI'TVY», 2015. - 82 c.: un.,1a01., cxeM. - buobi. B ku. - ISBN 978-5-8265-1495-5; To xe
[DnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypcrel nH(pOpManmoHHO-TeIEKOMMYHUKAITMOHHOM ceTh « HTepHEeT»!

Cucrema »5SIEKTPOHHOM TMOAJEPXKKH o0Opa3zoBaTenbHOTO rmporecca «Moil  yHUBEpPCUTET»
https://uni.ivanovo.ac.ru
http://www.genetika.ru
http://www.cbio.ru
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http://www.biotechnolog.ru
http://sbio.info/materials
http://bio-x.ru
[Ipodeccnonanbabie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CHCTEMBI:
ObC «YHuBepcuterckas Oudianoreka onnaitny Www.biblioclub.ru
DnexTponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru
Onexrponnsbiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uUCHBIX
nporpamm Microsoft Office, uarepuer-opaysep Yandex Browser.

9. MaTepuajibHO-TeXHHYECKOE o0ecneyeHne T CIUIIMHBI

YueOHbIC ayAUTOPUU:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CIICIUATH3UPOBAHHON y4eOHOI
MeOeu W TEeXHUYECKHMHU CpeICTBaMU OOYyYEHHMs, CIHyXAllUMU [UIsl TpPEeJOCTaBlIeHUs ydeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- Uil TPOBEIEHUs 3aHATUM CEMHUHAPCKOIO THUIIA, KOHCYJbTALMM, TEKYHIEro KOHTPOJsS U
MPOMEKYTOUHON aTTECTAIlMU, BBIMOJTHEHUS MPOCKTOB C KOMIUIEKTOM CHCIHATU3UPOBAHHON ydeOHOU
MeOen U TEXHUYECKUMH CPEJICTBAMH O0yUYCHUS.

[Tomemenne Isi CaMOCTOSTENILHON PAaOOTHI, OCHAIEHHOE KOMILIEKTOM CHEIHATU3HpPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «HTepHeT» n
obecnieuenneM nocryna B DMOC.

JleMoHCcTpaniMoHHOE 00OpYy/IOBaHUE U Y4eOHO-HAIIISIHbIE MOCOOMS Ui 3aHATUN JIEKIHOHHOTO
TUMA, OOECIEYMBAIOIINE TEMATUYECKHE WILTIOCTPAIlMU: JEMOHCTPAIIMOHHOE 000pyJd0BaHKuEe (MOJIEIH,
MaKeThl); AJICKTPOHHBIC TTOCOOUS (ITPE3CHTAIINH ), TICUATHBIC MOCOOUS (TaOJIHIIbI, TUIAKATHI).
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ABTop(bI) paGodeil MporpaMMbl JUCUMILUIHHBI; 3aB. Kaespoit opraHuYecKoit U (HYU3MUECKOi XHMHH,
npogeccop, A-p xum. Hayk Kycrosa T. IL., npodeccop kadeapsl opraHuueckoi u bu3ruecKoi XuMHH,
JOLEHT, A-p XuM. Hayk Kouertosa JI. B.

IIporpamMma paccmoTpena m yTBepKIeHa Ha 3acelaHMH Kadelpbl OpPraHuyecKoi u busnuecKoit
XHMHH '
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[Iporpamma oGHOBNIEHA _
IIPOTOKOJ 3acenanus kapeapsr No j oT «5_Q> Q&/Vf/}.-' 2077 roaa

CornacoBano: : / S
PykoBomurens OI1 J})’P‘ L E.A. Bopucopa
(no.nqyc:,)
IIporpamma o6HOBIIEHA
IIPOTOKOJI 3aceiaHus Kadenpsr Ne OT « » 20 roma
CornacoBano:
PykoBoautens OI1 / /
(moanmuce)

[Iporpamma oGHOBNIEHA

IPOTOKOJT 3acenanust kadeapor Ne OT « » 20 roma
CornacoBaHo:
PykoBoaurens OIT / /

(noanuce)

[Iporpamma oGHOBIEHA

NPOTOKOJ 3aceanus Kapenpbl No OT « » 20 rona
Cornacosano:
PyxoBoauresns OIT / /

(noanuce)



