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PaGouas mporpamma cocraBieHa Ha OCHOBaHUM TpeboBaHuii denepanbHOro rocy1apcTBEHHOTO
00pa30BaTeNILHOTO CTaHAapTa BBICHIErO OOpa3oBaHMs IO HampaBieHHIO MmoAroToBku 19.04.01
buortexnonorus (mMaructparypa), yrBepakaeHHOro npukazom MunoOpaayku Poccun ot 10.08.2021 Ne
737

I[Iporpammy pa3spadoras(u):
JlouieHT Kadeapbl BEeTepUHAPHON T€HETUKU U Jéo st
o B.I'. Map

OMOTEXHOJIOTMH, KaHJ. OMOJI. HAyK

CHKOB
(1OIDKHOCTB) “ noanuck DdUO




1 Ilnanupyemble pe3yabTaTbl O0y4YeHHMsl IO JMCHUILIMHE (MOJAYJI0), COOTHECEHHbIe C
pe3yJibTaTaMH 0CBOeHHsI 00pa30BaTeIbHOI NPOrpaMMbl

JumcuuruimHa

«b1.B 10 buoumxenepusi» B coorBerctBuu ¢ TpedoBanusmu @I'OC BO wu c

yderom ITOOII (ipu Hanuunm) Hanpasiena Ha popmupoBanue cnenyomux komnerenuui (YK, OIIK,
[IK, IICK, IIKO, IIKP, IIKB'):

Tabnuna 1. CBa3b pe3ynpraToB 00y4eHHs ¢ IPUOOpPETaeMbIMU KOMIIETEHIUSMU
Kox n nanmenoBanue | Koxa n HanMeHOBaHME 3arTaHupOBaHHBIC PE3YIbTATHI 00yUCHHUS
KOMIETCHIUH MH/INKATOpa TOCTHKECHUS
KOMIIETCHINH
1IK 3. Cnocoben UIIK 3.2 Vuacmeyem ¢ | 3HaTh:  0a3ucHble  TIOHATUS  IPOMBILUICHHON
pazpabamuvléams paspabomke  HOGbIX U | MUKPOOHOJIOTHY, TEHETHYECKOM W  KJIETOYHOMU
npeolodCeHUst No Moougpurayuu UH)XEHEpUH, VMH)XEHEpPHOU SH3UMOJIOTUH,
COBEPUICHCMBOBANUIO | CYUECBYIOUUX HEOO0XOIUMBIE TUIst OCMBICIICHHSI
ouomexuono2uu ¢ buomexnono2uyecKux OMOTEXHOJOTHYECKOTO MTPON3BOJICTBA;
UCNONIb308AHUEM npoyeccos 9Tanbl U METOABI OCHOBHBIX OHMOTEXHOJIOTHYECKUX
MUKPOOUOTIO2UYECKOR MIPOM3BOJICTB M YCIOBHS X TIPOBEICHMUS;
0 cunmesa u OCHOBHOE OMOTEXHOJIOTHYECKOE 000pyIOBaHHE
ouompancghopmayuu OMOTEXHOJIOTHIECKHE TTPOIIECCHI, UCTIOJIb3yeMbIC B
MUKDOOP2AHU3MOS, Pa3IMYHBIX OTPACIISX MPOMBITIIEHHOCTH U

KIEeMOYHbIX KYJIbMyp
HCUBOMHBLX U
pacmenut

CEIBCKOI0 X0341CTBa

YMeTh: OlIcHUBATh BO3MOYKHOCTH
COBEPIICHCTBOBAHUS OMOTEXHOJIOTHIECKUX
MPOLIECCOB;

Baanernb: HaBbIKaMU 00paOOTKH TEOPETUUECKOM
nH(popMaIu B 001acTH OMOTEXHOJIOTHH;

2. MecTo AUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
Jucuunnuna «b1 B.10 buonmxenepus» OTHOCUTCS K 00s3aTeIbHONW 4YacTH.
JanHas nucuMruimHa onupaercs Ha Kypcol auciuiuiud: «b1.0O. 05 buotexnonorus», «b1.0 10
MonexynsipHO-reHETHYECKUE UCCIEeJOBaHNUS B ONOTEXHOJIOT U,

dhopme oOyueHus (o4Has1, 3a09HAsT, OYHO-3a09HAs ).

3. Conepskanue TMCUUIJIMHBI (MOLYJIs1)
Pacnipenenenne 4acoB 1mo TemMaM W BUJAM 3aHATHH TPEACTaBIACTCS B TabiuIe 2 MO KakIOH

Tabnuma 2. 3aouynas hopma

KonunyecTBo yacoB dopmupye
Ne Bun Camocrt. | Bceero MbIE
- HaumenoBanue pa3nenos u TeM Jlexuuu | 3ansTHS | paboTa o KOMIIe-
n/m
JD (JIP) (CP) TeMe TEHLIUU
(OK, TIK)
1 2 3 4 5 6 7
Cemectp Ne 1
1 Oo0mue cBeeHnsi 0 OMONMHKEHEPHH 2 2 4
1.1 buouH)xHEeHepHs: TOHATHE, OCHOBHBIE 2 2 4
HaMpaBleHUs, UCTOPHs POopMHUpPOBaHUS, [1K-3,
OMOJIOTUYECKHE Y WHKEHEPHBIC OCHOBHI
2 I'eneTn4yecKkasi HHKEHePUs 1 4 14 19
2.1 XHUMUYECKUE OCHOBBI TEHETUYECKOMN 2 2
WH)XEHEPUU.
2.2 | KinioHupoBaHue reHoB — CTpaTerus 1 4 5
T€HHOW WH)KCHEPHUU.




2.3 JAHK-TexHomorum. 2 6 8
2.4 TpaHCreHHbIe OpraHu3Mbl 4 4
3 benkoBasi HHKeHepUs 1 4 16 21
3.1 benku kak 00bEKT OMOMHIKEHEPUU 1 1
3.2 | [IpoekTrpoBaHNE HOBBIX OEIKOB U 2 4 6
(dhepmeHTOB
3.3 HanpaBneHHblii MyTareHes 1 6 7
3.4 | UnxeHepHas SH3UMOJIOTHS 1 6 7
4. OCHOBBI KJICTOYHOH HHKEHEPHH 2 5 28 35 TIK -3
4.1 Kiterounast nnkenepus pacTeHui 1
4.1.1 | Meroap! nOJy4eHUSI U NTOJIEPKAHUS 1 4 5
KYJIbTYpPbI pPAaCTUTENIbHBIX KJIETOK
4.1.2 | PekoHCTpYKIIMs paCTUTEIBHBIX KIETOK 1 4 S
4.1.3 | KynbTUBUpPOBaHHE U30JIMPOBAHHBIX 4 4
IPOTOIJIACTOB
4.2 Kiterounasi mHKEHEpHs )KMBOTHBIX 1 4 S
4.2.1 | Meroas! KylIbTUBUPOBAHHUS KIIETOK 1 4 6
’KMBOTHBIX
4.2.2 | [lonyyeHue u KyIbTUBAPOBAHUE 1 4 5
JOUMILIAaHTAIIMOHHBIX SMOPHOHOB
MJICKOTTUTAIOIIHUX
4.2.3 | PenpoayKTHBHBIE TEXHOJIOTUU U UX 1 4 5
MIPHUKJIATHOE MCII0JIb30BAHNE
5 buonHxeHepusi MUKPOOPraHU3MOB 4 12 16
5.1 ['eHHO-MH)KEHEPHbIE CUCTEMbI OaKTepHii 1 4 5
5.2 MeToabl HallpaBIEHHOTO MyTareHe3a u 1 4 5
TpaHCTreHe3a MUKPOOPraHU3MOB
53 Hcnonb3oBanne OMOMHKEHEPUH B 2 4 6
IPOMBIIIIIEHHONW MUKPOOHOJIOTUUHI
6. buoun:xeHepusi B MeIMIIHE 18 18
6.1 TkaneBasi OMOMHKEHEPUS
6.2 | buonHXeHepUHbIEC MOAX0AbI B CO3JaHUU
VICKYCCTBEHHBIX OPraHOB
6.3 HanoTexHogoruu B MeJuIIMHE. 6 6
BuounxeHepHbIE MOAX0AbI B 2 14 16
KOHTPOJIE M OXpPaHe OKPY Kaouiei
cpeabl
7.2 Muanukanmusa reHeTH4ecKux 1 7 8
IIOCJIECTBUM aHTPOIIOT€HHOTO
3arpsI3HEHUS] DKOCHCTEM.
7.3 MeTtoabl Uccen0BaHUA 1 7 8
MYTareHoB C UCIOJIb30BaHUEM
BBICIIIMX PACTEHHUH U )KMBOTHBIX
KonTposbHas padoTa 18 18
3auer ¢ oneHKOi 4 4
Hroro: 6 12 126 144

VYuebHas NesITeNbHOCTh COCTOUT U3 JICKIUH, Ta00paTOPHBIX 3aHATHH, CAMOCTOSATEILHON padoThI,
KYpCOBOT'O ITPOEKTA.
3.1.Coaepskanue OTAeIbHBIX Pa31e10B H TeM

Pa3nen 1. O01mue cBeieHUs1 0 OMOUHKEHEPUH
Tema 1.1. BUoTexXHO/I0TUsI: IOHATHE U OCHOBHbIE HANIPABJICHUS.



Bbuounxenepus — nepeaoBas 4actTb OMoTexHojgoruu. OnpezeneHrue OHOTEXHOJIOTHH U OMOUHKEHEPHUH,
obnactu uccienoBanuii. O0bekThl OMonH)KeHepur. ColMambHbIC, ITHUECKUE, IKOJOTHICCKHE
npobsemsl bnotexnonoruu. buostuka, 6nodezonacHocTs. IIpaBOBOI KOHTPOIJIE OUOTEXHOIOTUYECKOM
JEeATEIbHOCTH.

Paznes 2. I'eneTnueckasi HHKeHepHUs

Tema 2.1. XuMnuyeckne 0CHOBbI FTeHeTHYeCKOH HHKEHEPHH.

Crpoenue u coiicta JIHK. Jlenatypauus, penarypauus. @epMeHThI-HyKI€a3bl. PecTpukTassl,
WX CBOMCTBA, Kiaccudukamus, HomeHknarypa. JJHK-nomimepasa. Dnekrpodopes pparmentor JJHK.
[Toctpoenune kapt pectpukuuu. Jluraza. O06parnas Tpanckpurrasa, TepMuHanbHas TpaHcepasa.
Mertopl coznanus pekomouHanTHbiX JIHK. KonHeTopHbIH, pecTpukTazHo-IUrasHboii. JIunkep.

Tema 2.2. KinoHupoBaHue reHOB — cTpaTerusi TeHHOW MHKeHEePHUH.

KnonupoBanue reHoB B OakTepHabHbIX TeHOMaX. Bektopsl. [IpuHIMIIBI CO3/1aHUS U THUITBI
BEKTOPHBIX cucTeM. MeToibl BHECEHHsI BEKTOPOB B KJIETKH OakTepuil. CucTeMbl mepeHoca
PEKOMOMHAHTHBIX MOJIEKYJI B PELIUIIMEHTHYIO KJIETKY. BEKTOpBI cO3JaHHbIE HA OCHOBE OakTepro(aros,
BUpYCcOB, arpobakrepuil (Fi- u Ri- mna3muel), MUTOXOHIpUanbHOU U xioporutactHor JTHK,
rudpuaHble BeKTophl. VickyccTBeHHbIE (PU3UKO- XMMHUECKHUE CUCTEMBI IEPEHOCA, TEHETUYECKOTO
Matepuana: mukpounbekius JIHK; 6ombaparpoBka yacTuliaMu TSHKETBIX METaJIoB, TOKphIThIX JTHK;
anekTponopaius; Ca-pocdaTtasiii Mmeton coocaxaerus JIHK; ncrnoap3oBanue moaumMepoB ¥ TeHOB -
penoptepoB. KioHnpoBaHnue reHoB U UX UACHTU(UKALIMS, SKCIIPECCHs KIIOHUPOBAHHBIX T'€HOB.
Pa3znenenne cMecu 6akTepuil ¢ MOMOIIBIO CEIEKTUBHBIX cpell. bubmuoreku reHoB. MeTo 1bl CKpUHUHTA
6ubnuorek. Buexkierounoe monexymnspaoe kiaonuposanue (I1L[P). CexBenuposanue reHos. [lonstue
T€HOMUKH, TPOTEOMUKH, MeTabosoMuku. bruonndopmaruka.

Tema 2.3. JIHK-TexHo10THH.

Ucnonws3zoBanne JIHK-meTo10B 1151 AMarHOCTUKY WH(PEKITMOHHBIX U HACIIEICTBEHHBIX OOJIe3HEH,
unentudukanuu muaHocty. JJHK-Mapkepsl, nx ucnonb30BaHuEe B CEJCKIIUHA, METUIIMHE W BETCPUHAPUH,
KpuMuHAIHCTHKE. [lomuMOpdu3M IIMH PECTPUKTHBIX (ParMEHTOB U €r0 MPUMEHEHUE B KAPTUPOBAHUH
reHoMOB. ['eHomMHas nakTuiaockonusi. @apMakoreHeTuka u papMaKor eHOMHUKA.

Tema 2.4. TpaHncreHHble OPpraHu3Mbl

[TonsiTne Tpancrenesa, reneruuecku MoauduirpoBanueix ('MO), ninM TpaHCTEHHBIX
opranu3MoB. VICTOpHsI SKCIIEPUMEHTOB 10 T€HETUYECKO# TpaHchopMaIiy KUBOTHBIX. MeTOIbI
CO3JIaHUS TPAHCTCHHBIX JKUBOTHBIX. Kiaccudukanus tTumos Tpancrene3a u 'MO. OcHoBHbIE
HATPABJICHUS CO3/IaHUS U UCIIOJIb30BAaHMS TPAHCTCHHBIX JKUBOTHBIX. TpaHCTEHHBIC PACTCHUS:
METOJIMKA TTOJIYYCHHSI, IEPCIICKTUBBI UCIIOJIb30BaHMsL. | €H-MOIU(PUIIMPOBAHHBIC MHKPOOPraHU3MBI.
Hcnonbs3oBaHWE METOIOB T€HETUYCCKON HHKCHEPHH TSl TIOJYYEHUSI HEKOTOPBIX MENTHIOB U OCJIKOB:
WHCYJUH 4eJIoBeKa; o -, § -, Y - uHTep(hepoH, COMATOTPOIHH, COMATOCTATHH, OpaJJMKUHUH, KOPOBUI
AHTUTCH BUpYyca remaruta B, karcuaHblii 0eJI0K BUpYyca slypa, peHHUH TejeHKa. [lonydenue
TPAHCTEHHBIX )KUBOTHBIX U pacTeHUil. Co3/1aHue TPAHCTEHOB YCTOMYMBBIX K BUPYCHBIM,
OaKTepHaAIbHBIM M IPUOKOBBIM HHpEKIIHUsIM. Co31aHne OMOTIECTHITUAOB (MUKPOOHOJIOTHYECKUE
nectuiabl). [loeimenue adexruBHOCTH TIpoIiecca POTOCHHTE3A C TOMOIIBI0 METOI0B T€HHOM
WHXeHepuu. [ 'eHHO-UHKEHEePHBIE MOAX0/IbI K pelIeHuI0 MpolieMbl ycBoeHus azota. CosznaHue
IITAMMOB MUKPOOPTaHW3MOB C TIOBBIIIIEHHON HHTEHCUBHOCTHIO a30To(uKcauy. VI3MeHeHne reHoTHIa
pacTeHMiA ¢ 1eNbIO0 MOBBIIIEHUS CIOCOOHOCTH K cuMOuoreHe3y. Beenenne reHoB a3oTodukcainyu B
KJIETKA MUKPOOPTaHW3MOB, HE 00JIaJal0IIUX CIIOCOOHOCTHIO K (DUKCAIMH a30Ta, U PACTCHU.
Knonuposanue reHoB cumOuorenesa. [loBbllieHne yCTOMYUBOCTH paCTeHUI K HU3KUM TeMIepaTypam
METO/IaMU T€HHOW MHKEHEePHHU MUKPOOPTraHU3MOB. [IprMeHeHrne MeToI0B TeHHOW WHKEHEPUU JIJIs
yIYUIIeHUS] aMHHOKHCIIOTHOTO COCTaBa 3aracHbIX 0e1KkoB pacteHuit. Co3qaHne HOBBIX
BBICOKOIIPOTYKTUBHBIX KJIETOYHBIX MITAaMMOB. ['eHOTepanus. ColuanbHbIe acTeKThl HCIIOIh30BAHUS
I'MO. buostrka. be3onacHOCTs MPOAYKTOB MUTAHUS U3 CHIPbS, TIOJYYEHHOTO C MOMOIIBIO T'eH-
MOAU(PHUIIMPOBAHHBIX OPraHU3MOB.



Pa3nea 3. beakoBasi nHKeHepHust

Tema 3.1. Besikn kak 00beKT OnonH:keHepuu. CTpoeHNE OSIKOBON MOJICKYJIBI.
AwmuHOKCTOTHL. [TosmmenTuaabie e, XuMUYeCKHue CBSI3H, aub(a Criupai, 0eTa cion. Y pOBHU
CTPYKTYPHOU OpraHu3alnuy OCITKOBBIX MOJICKYIL.

Tema 3.2. IlpoekTHpoBaHue HOBBIX 0eJKOB U (pepMeHTOB. Pennzaiin u de-novo auzaiin
OenkoBbIX MoJieKkyil. HarpaBienHast Moaudukays 1 HanpaBIeHHAs YBOIIOLHS OelIKa.

Tema 3.3. HanpaBJieHHbI#i MyTarene3. MoJieKyisipHbIE METObl HICKYCCTBEHHOTO CO3/1aHUs
myrauwmii: [TIIP, TALE wu np.

Tema 3.4. Un:keHepHAasi JH3UMOJIOTHSL. 3a/1a41 MHXKEHEpHOU 3H3uMojoruu. Knaccudukanus,
cBoiicTBa pepMeHTOB. DEepMEHTHbIE MTpenapaTbl, 0OCOOCHHOCTH MOJYyUYEeHUS, IPUMEHEHUS.
[Tonyuenne MUKPOOHBIX BEICOKOOUNIIEHHBIX (PEpMEHTHBIX NpenaparoB. KyiabTuBupoBaHue
MPOIYLIEHTOB (PepMEHTOB. TEeXHOIOTUYECKUI IIUKII U CTaJUHHOCTb MpoIiecca MPOU3BOACTBA
(dbepmenToB. MeTo bl BeIACICHUA U 0UUCTKU. [lepepaboTka KylnbTypalbHOM KUIKOCTH.
Xpomatorpaduueckoe ppaknronnpoBanre GpepmenToB. UMMoOuIm30BaHHbIe (DEPMEHTHI U KIICTKH.
MemOpaHHbIE€ peakTObl, MoIUMepHble OnoMarepuaisl. [IpoaynenTs! u cpenbl. Tumbsl
(hepMEeHTaIIMOHHBIX TIPOIIECCOB (TBEpAO0(a3HOE MOBEPXHOCTHOE U TIIyOMHHOE). AmMaparypa.
[Ipumenenue. PacTBopuMble 1 HMMOOUIN30BaHHbIE (hepMEHTHI. MeTOoabl UMMOOUIN3AIUN
bepMeHTOB. AncopO1us, BKIOYEHUE B e, XUMUYECKas CIIMBKA U IPUCOEAUHEHHUE.
XapaKTepucTHKa MPUMEHSIEMBIX MOII0XKEK. TexHnka umMmMmoOouu3anun. CBoCTBa
MMMOOWITU30BaHHBIX (DEPMEHTOB.

Oco0OeHHOCTH MPOIIECCOB HA OCHOBE UMMOOMIIN30BAHHBIX (hepMeHTOB. THUIIBI PeaKIIMOHHBIX
anmnapatoB. [Iporeccsl moayyeHust 1elIeBbIX MPOJYKTOB HA OCHOBE UMMOOMIN30BaHHBIX
dbepmenToB. UMMoOuUIM30BaHHBIE PEPMEHTHI B MUIIEBOW MPOMBIIIIEHHOCTH, TOHKOM
OpraHuYecKnM cuHTe3e. @EepMEHThl U MUKpOAHaIU3. brosornyeckne MUKpoycTpocTBa. Tumbl
(epMEHTHBIX AJIEKTPOI0B. bHOIIOMUHECIIEHTHBIM MUKpOAHAIU3.

Panen 4. OcHOBBI KJIETOYHOW MHKEHEPHU.

Tema 4.1. Kiierounasi uH:KeHepusi pacTeHuil. Bo3MOXHOCTH KJIE€TOYHON HH)KEHEPUHU B
pactenueBojicTBe. KpaTkas uCTOpHs pa3BUTHUS METOJOB KIeTOuHOW wuHxeHepuu. CoznaHue
KJIETOYHBIX KYJIBTYp pacTeHUN. TUIBI KJIETOYHBIX KYIbTYp. TOTUIIOTEHTHOCTh PACTUTEIBHBIX KIETOK
U pereHepaius pacTeHu.

Tema 4.2. PekOHCTPYKUIMSI PAaCTHTENbHBIX KJeTOK. [losydeHue KieTOYHBIX (parMeHTOB
(LMTOMIACTOB, KApHOIUIACTOB, Kaleidb LUTOIUIa3Mbl U JIp.) U OCOOEHHOCTH UX MCIIOJIb30BaHUS B
KJICTOYHON MHKeHepuHu. OHykieanus kietok. [lepecaaka (TpaHCIulaHTauus) saep U JIpyrux
opranemnn. [enudpdepenuupyronmii 3gpdekr nurtornasmel. M3yuenue crneunpuku B3anuMoJeicTBUA
TeHETUYECKH MOJU(PUIMPOBAHHBIX PACTEHUH C JAMKOPACTYIIMMHM pPOAMYAMH B €CTECTBEHHBIX
NOMyJSAUAX, B IEHTpaX HX HPOMCXOXAEHUS U (uroarponeHosax. Pa3paboTka M wHcHBITaHHE
MOJIEKYJIIPHO-T€HETUYECKUX CUCTEM JUIS OLCHKM BEPTHKAJIBHOIO IIEpEHOCAa IIPU UCIBITAaHUAX Ha
6nobezonacHocth I'M pacrenuii. TecTsl 1o oneHke 0€30MaCHOCTH TPAHCTEHHBIX PACTEHHH Ha OpraHbl
U CUCTEMBI YEJIOBEKA.

Tema 4.3. KyiabTuBHpOBaHHe H30JMPOBAHHBIX NpoTOmIacToB. [lapacekcyanbHoe
cKpelrBaHue. Metoapl THOpUAM3ALMN KIETOK. MeXaHU3Mbl CIMSHUS KIETOK U OOBEAMHEHHs HX
reHoMOB. OCOOEHHOCTH CTPOEHUSI KJICTOYHBIX THOPUIOB.



Tema 4.4. KnerouHasi HH:KeHepHs KUBOTHBIX. KpaTkas HCTOpHS pa3BUTHS METOJIOB
KYJIbTUBUPOBAHHSI KJIETOK KUBOTHBIX. CoMaTHyeckast THOpHIN3aIis KIeTOK KUBOTHBIX. OOpa3oBaHue
ruOpuIOM HX 3HAYCHHE.

Tema 4.5. MeToabl KyJbTUBHPOBAHUS KJIETOK KMBOTHBIX C037aHNE KIETOUHBIX KYIbTYP
KUBOTHBIX. THIIBI KyITbTUBUPYEMBIX KHBOTHBIX KJIeTOK. KylbTypa omyxoseBbix kieTok. Cxema oTOopa
ruOpHUIOM B CENIEKTUBHOM cpejie. Vcmonb30BaHe MOHOKIOHAIBHBIX aHTUTEN B 00J1aCTH IUArHOCTHKH U
nedeHust 3a00JIeBaHMA, UACHTHGUKAINN U TUPepeHanuy Bo30yauTenei naheKuii, n3ydeHnn
MMMYHHOW CHCTEMBI OprannsMa; apdunnas xpomarorpadusi OMOJIOTHUECKN aKTHBHBIX COCTUHEHUH.

Tema 4.6. ImOpuonn:kenepus. [lonyyenue u KyabTUBUPOBAaHUE MPEAUMILIAHTALIUOHHBIX
SMOPHOHOB MJICKOITUTAIOIIUX. T paHCIUTaHTAIHsI SMOPHOHOB, [Ipuemsl perymsanuu penpoayKTHBHON
(GYHKIIMU CaMOK KMBOTHBIX. KyIbTHBHpOBaHKE TIOJIOBBIX KJIETOK, OTUIOIOTBOPEHUE in vitro. Merox
OPU. IlepeHoc reHOMOB ITyTeM TPaHCIUIAHTALMH sifiep ¥ MeTada3HbIXx XpomocoM. ['nbpuan3zanust co-
MaTHYECKUX U MOJIOBBIX SMOPHOHAIBHBIX KJIETOK. TeXHOIOT s MmosTydeHust THOpuoM. brotexuonorus
MIPOU3BO/ICTBA MOHOKJIOHATBHBIX aHTUTEN. MeTO bl KIIOHUPOBaHUS )KUBOTHBIX. [lepecaika saep
COMAaTHYECKUX KIJIETOK B DHYKIIEUPOBAHHYIO SHIEKIETKY. J(nceKius sMOpnoHOB. 3HaUECHHE METOIa
KJIOHUPOBAHUS JUTSI )KUBOTHOBOJICTBA, MEAUIIMHBL. DTHUECKHIE aCTIeKThl KIIOHMpOBaHus. bruosTuka.
Comarnyeckas ruOpumu3anms. Arperarst Mopyi. MHBeKIus 61acTOMEpPOB B OJIACTOIHICTY.

Tema 4.7. PenipoayKTHBHbIE TEXHOJOTMH U UX IPUKJIAJHOE UCIIO0JIb30BAHME. DTaIlbl
TEXHOJIOTUH TpaHCIUIaHTauu >MOproHoB. [IpukianHoe u HaydHoe 3HaueHue metona T.9. Pons T.O. B
MOBBIIIEHUH IJIOJIOBUTOCTH, B CEJIEKIIUH, COXPAaHEHUH FreHO(POHIa TOPOJ ¥ BUIOB )KMBOTHBIX. OBOTEHE3
1 (OJTMKYIOTeHe3, ero cTaauu. 'opMoHanbHas peryisaius. [lonaTue nojaoBoro nukia, €ero CTajuu u
¢da3pl. CynepoBynsuusa. CHHXpOHU3AIUsl MOJIOBBIX HUKJIOB. ['0OpMOHaNIbHBIE MTpenapaThl IS
BBI3BIBAHUS CYNIEPOBYIISLIMN U CUHXPOHU3AIMU OXOTHI CAaMOK, UX CBOMCTBA, el cTBre. MeTo bl 1
CXEeMBbI TOPMOHAJILHBIX 00pa00TOK. DaKTOPHI, BIUSIONINE Ha Y3PPEKTUBHOCTH CYNEPOBYJISIIHH.
CtpoeHnue ramerT, Tarbl OIJI010TBOpeHus. Panuuit smOpuorene3. Ctaguu pa3BUTHS SMOPHOHOB,
CTpoeHHe, 0003HaUeHHE. TEeXHOIOTHS KCTpaKopriopaibHOro orioaoTBopenus (OKO) u ero 3naueHue
JUI JKUBOTHOBOJICTBA.

CoBpemeHHbIe MOX0AbI K CO3AaHUI0 U COXPAaHEHHIO HOBBIX MopoA. Perymsmus nona.

Pa3znesa 5. buonH:xeHepusi MUKPOOPTraHU3MOB.
Tema 5.1. I'eHHO-UHKEHEepPHbIE CHCTEMbI OaKTepHid.

Tema 5.2. MeToabl HANPABJIEHHOT0 MyTAareHe3a M TPaHCreHe3a MUKPOOPTraHU3MOB.
MeTob!l MOTy4eHHsI IITAMMOB JIJIsl IPOMBILIIEHHOT'O IIPOU3BOJACTBA. MeXaHn3Mbl MHTEHCU(UKALUU
IIPOLIECCOB MOIYYEHHSI TPOYKTOB KIETOUYHOIO MeTaboIM3Ma («CBEPXCUHTE3»): PETPOUHTNOMPOBaHNE,
MHAYKIMS U perpeccusi OnocunTe3a GepMeHToB, katabonuTHas penpeccus. KOHCTUTYTUBHBIE U
uHAynuoensHble pepMeHThl. CTPYKTYpHBIE, PETYIATOPHBIE, AYKCOTPO(HBIE U ayKCOTPO(HO-
PeryasTOpHbIlE MyTaHThl U METO/1bI UX 0TOOpa. KOHTpoJIb KiIeTOYHOTro MeTabonu3Ma U 3(h(HeKTs
MIPOHHUIIAEMOCTH MEMOpaH.

Tema 5.3. Ucnoab3oBaHue OMOMHKEHEPHH B IPOMBIILICHHO MUKPOOHOJIOT M.
Oco0eHHOCTH pocTa KyIbTYypbl MUKPOOPTaHU3MOB. Annaparypa Ajs peaau3aluu
OMOTEXHOJOTHYECKHUX MPOILECCOB U MOJIYYeHHs] KOHEYHOTO MPOayKTa. TUIbI (hepMEHTAIMOHHBIX
anmapaToB, IPUMEHSEMBbIX B aHa3POOHBIX M a3pOOHBIX Ipoleccax (hepMeHTalnu /TOBEPXHOCTHOE
KyJIbTUBHpOBaHUE, INTYOMHHOE, TOMOI'€HHOE MPOTOYHOE U nepuoaudeckoe/. Kinaccudukanus cucrem
a’paly U nepeMenInBanus. Anmnaparypa Juist KOHEUHOH cTaaun OMOTEXHOJIOTHYECKHX POU3BOICTB U
IIOJIy4E€HHSI TOTOBOIO NMpoAykTa. COBOKYIHOCTh METOJOB Il KOHTPOJIS U YIIPaBJICHUS
OMOTEXHOJIOTHYECKUMHU IpolLeccaMu. MoJenupoBaHue U ONTUMU3ALINS IPOLIECCOB MOJTyYEeHUs
1eJIEBBIX MPOAyKTOB. Kpurepun oneHKH 3(p(HEeKTUBHOCTH OMOTEXHOJIOTHYECKUX MPOIECCOB: CKOPOCTh
pocTa mpoayleHTa, BBIXOJ MPOYKTa, SKOHOMHUYECKUH KOA((ULIMEHT U HENPOIYKTUBHBIE 3aTPAThHI
SHEPIUH, FHEPro3aTpaThl U 3aTpaThl U 00e3BpEeXKUBaHNE 0TX0A0B. TexHonornyeckue hakTopsl,
BJIMAIOIIHUEC HA MPOU3BOAUTCIILHOCTh U SKOHOMUKY OHMOTEXHOJIOTHYECKUX MpoueCCOB.



Pa3nes 6. buouH:xeHepusi B MeIMIMHE

Tema 6.1. TxaneBas OuouHxkeHepusi. PenponyktuBHas TtexHosorus OKO u IID.
TepaneBTuueckoe U penpoayKTUBHOE KIOHUPOBAHUE, TEXHOJIOIMUYECKUE TPYIHOCTH U OIPaHUYECHMUS.
3aKOHOATENBCTBO O 3alpeTe Ha KIIOHUPOBaHUM uyesioBeka. KiloHupoBaHue reHoB.

JAHK-nuarnoctuka. ['enetnueckoe TectupoBaHue. ['eHeTnueckas AUAarHOCTHKA (OmpeereHue
IIPEIPacoIOKEHHOCTH, M0A00p JeKapcTBeHHOM Tepanuu). [log0op WHAUMBUAYAIBHBIX HOPM H
Coco0OB JIEYEHHS C YYETOM T'€HETHYECKOTO NpoQwiIs ManueHTa. BbIsSBICHHWE WHIAMBHIYAIbHON
MOJIBEP’)KEHHOCTH TPO(ECCHOHATLHBIM U CPElOBBIM (hakTopam pHcka. ['eHHass Tepamus (JeueHHe
MMMYHOJIC(HUIIMUTOB, HEKOTOPBIX MOHOT€HHBIX O0Jie3Hel, HeKoTopbiX (hopm paka u CITNa). OcHOBHBIE
MIOAXO0/Ibl K YCTPAHEHUIO T€HHBIX A€(PEKTOB MOCPEICTBOM I'€HOTEpANUU (BBEAECHUE HOPMAJIbHOW KOIIUU
reHa, YTHETeHHEe M30BITOYHOM IKCIIPECCUU T'eHa, YCHICHHE MMMYHHOTO OTBeTa opranusma). CriocoOsbl
JOCTaBKM HOPMAJIbHOTO T'€HAa B OpPraHu3M, BEKTOpPHBbIE CHUCTEMBL. MeToJ XHMEpOIJIacTHKU U
crenuguueckas akTUBAlMs HOPMAJbHBIX T'€HOB - TOMOJIOTOB MYTAaHTHBIX. Meroja mepeHoca sjipa
Muobnacta JoHOpa B MuOGUOpmiTy OonbHOTO mnpu jAedekre reHa auctpoduna. buostuyeckue
po0IeMbl T€HOTEpaiH.

Tema 6.2. BuouHkeHepHHbIe MOAX0AbI B CO3JaHUM MCKYCCTBEHHBbIX opranos. Co3naHue
HOBBIX OMOOOBEKTOB B LIENSAX MEAMIIMHCKOTO MpuMeHeHUs. bruonmHxeHepHble MOIX0Abl B PEIIEHUH
npoOsieM TpaHCIJIaHTAllMKM OpPraHoB. BelpanyBaHue OpraHoB JJii KOMIEHCAIIMM MOHWYKEHHBIX WIH
yTpayeHHbIX (PU3HOJOTHUYECKUX (DYHKUMN — TepCreKTHBHAsE OMOMHKEHEepHasi TEXHOJOTUS; YCIIeXH,
OCHOBHbIE TPOOJEMBbI M 3aJjaud HANpaBIeHUsS. DKCHEPHUMEHTHI MO BBIPAIIMBAHUIO Tpaxew, IMOYEK,
MEYeHU U JPYrux OpraHoB BHe opranu3ma. Co3gaHue MCKYCCTBEHHOM KpoBU. buounHkeHepus
BbIpaluBaHus 3y0oB. Mcrmosib30BaHME OHOMHKEHEPHBIX TEXHOJOTUH B  KOCMEIEBTHKE.
UckycctBennsle opranbl. HeoOxoaumble mnapaMerpbl HICATbHOTO HCKYCCTBEHHOTO Oprasa.
Pa3paboTka HCKYCCTBEHHBIX CYCTaBOB, KapIMOCTUMYJSTOPOB, AapTPOCKOMHH, AaHTHUOIUIACTHKH,
OMOMHXEHEPHBIX  MPOTE30B  KOXH, IOYEYHOTO  JUalik3a,  allapartoB  HCKYCCTBEHHOTO
KkpoBooOparienus. Co3aaHne M UCIOJIb30BaHNE OMOKOMITBIOTEPOB U HAHOPOOOTOB.

Tema 6.3. HanorexHosioruu B MeauuuHe.. [lepcrnekTUBbl UMIUIAaHTAlMK HAHOYCTPOMCTB B
OpraHus3M uesoBeka. Vcrnonp3oBaHre HAHOYACTHIL IJIsl a[JpEeCHOM JOCTABKH JIEKapCTBEHHBIX CPECTB,
TeIla, CBeTa K KOHKPETHBIM THIIAM KJIETOK. TpaHCc(eKIs TeHOB B MYyTaHTHBIE KIIETKHU (Tpaxew,
OpOHXOB, CTPYKTYp IJa3a) C MOMOMIbIO >KETATHHOBBIX HaHOuacTHll. Vcrosib30BaHHEe HaHOPOOOTOB
IIpU MIPOBEJCHUM AMArHOCTUYECKUX orepaluil. [lepcrnekTuBbl KOMIIJIEKCHOTO MPUMEHEHUSI HaHO- U
OMOMHKEHEPHBIX TEXHOJIOTUHA B KapAHOJOTUH, IeMaTOJOTHH, TPaBMATOJOTHUHU, CTOMATOJOTHUU H
UMIUIaHTOIOrMKM.  HaHomarepuanbl B TEXHOJOTMM  M3TOTOBJIGHHS  BHYTPUCEPJEYHBIX U
BHYTPUCOCYIHUCTBIX HUMIUIAHTaHTOB. HaHoOuoTexHoOJNOrMM Ui CO3JaHHUS HOBBIX  KJIACCOB
KPOBE3aMEHUTENICH, JIMIIEHHBIX HEIOCTAaTKOB JIOHOPCKOM KpoBU. MeTOIbl pereHepanuu KOCTHOM
TKaHU, OCHOBaHHbIC Ha MPUMEHEHUH HaHOMaTepuasioB. Bompocsl 0€30macHOCTH HaHOMATEPUAIOB U
HAHOTEXHOJIOTUH JIJIS 3J0POBBS YeJIOBEKa.

Pa3nen 7. buorexnosiornyeckue noJaxoAbl B OXpaHe OKpYKaloLiei cpeabl

Tema 7.1. UHaukanmusi reHeTHYECKHUX IOCJIEICTBHH AHTPONOreHHOIr0 3arpsi3HEHUs
IKOCUCTeM. MOJIEKYIIpHO- TEHETUUECKUE METO/bl OLICHKH T'€HETUYECKOTO MoJumopdu3mMa BUIOB
pactenuii ¥ kHUBOTHbIX. CoxpaHeHue TeHO(OHHAa OpPraHu3MoB (KOJUIGKIIMM U TeHHble OaHKH).
CoxpaHeHHe YHUKaIbHBIX TE€HOTHUIIOB PACTEHUH M IITaMMOB-TIPOJYLIEHTOB B KYJBTYpe KIIETOK.
OCOOEHHOCTH KPHOKOHCEpBAIMM KJIETOYHBIX JHHMHA. KpHokoHCepBalMs IOJIOBBIX KIETOK H
sMOpHroHOB. KpHokoHCcepBaIus ceMsH.

Tema 7.2. MeToabl HCCJIEI0BAHUS MYTAr€HOB C HCIOJIb30BAHHEM BBLICIIMX PACTEHHH H
KUBOTHBIX. TecT-cucTeMbl 1 BbISIBJIEHUSI MYTareHoB. MeTo/bl BBISBICHUS MYTareHOB
OKpyXarolei cpeabl. bakrepuanbHble TECT-CUCTEMbI C HCIOJIb30BAHWEM METa0OJIUTOB TKaHEH
miekonuTaomux. lluToreHernyeckass METOIUKA TECTUPOBAHMS Ha KyJIbType TKaHU IKHUBOTHBIX,
TUMQOIUTAaX dYeIoBeKa IS aHalu3a CTPYKTYPHBIX MyTallMid XpoMocoM. TecT ¢ HCMoJIb30BaHHEM
MeTOoJa JOMHHAHTHBIX JeTaieil (BbIsIBICHHE MYTallMid, KOTOpbIE BBI3BIBAIOT TI'MOENb 3MOPHOHOB Ha
CaMbIX pPAaHHUX CTagUsIX DPa3BUTHs) Ha MIICKONUTAIOIIUX, B OCOOEHHOCTH Ha Mblmax. [Ipsmoe
TECTUPOBAHUE MYTAIM B KJIETKaX MJIEKOMUTAIOIMX U YeJOBeKa Kak B KyJIbType TKaHHU, TaK M in Vivo.
[Ipouenypa tectupoBanus. Tect DiiMmca. [lurorenetnueckne mMeToasl. MeToabl yuyeTa XpOMOCOMHBIX
abepparmii



4. YueGno-meroanyueckoe u HHGPOPMANHOHHOE 00ecnieyeHHe
AHCUHILIMHBI (MOLYJIsT)

4.1. Ciicox 0CHOBHOI JIMTEPATYPbI

1. Skynos, T. P. MonekynsipHasi 6uorexnonorus. Buonmxenepus : yye6uoe noco6ue / T. P.
fAxynos. — Kazanb : KTABM um. Baymana, 2018. — 157 ¢. — TekcT : anekTponHbiit // JIaHb : anek-
TPOHHO-6ubmoTeynas cucrema. — URL: https://e.lanbook.com/book/122951

/2. Kyues, M. I'. buourkenepust pacrenuit. OCHOBHbIe MeTo/bl : ydebHoe nocobue / M. T, Ky-
ues, M. B. Ckannos, H. E. SImckux. — Kpacnosipck : C®Y, 2020. — 80 .ﬁi’iﬁx&. 8-5-7638-4321-
7.— Texcr: oanexkrtponusi// Jlaup 3JIeKTp0HH0—6H6nH0T ]

; ederema — URL:
https://e.lanbook.com/book/181629. ff/
77
4.2. CIHCOK OMOJTHHTEIbLHOMN JIMTEPATYPbI G
1. IIpakTHKYM 110 MOJIEKYJISPHOM reHeTHKe U 61uou { | YHeOHt O ?;51‘8 “oe nocobue /

cocraBureny M. FO. CeipomsiTHHKOB [1 ap.]. — Boponex(: BI'Y, 2016. — 55 ;ffeng : 3JIEKTPOH-
Hbli // Jlanp : anekTpoHHO-6HbMOTEYHas cuctema. — URL: https://e.lanbook.com/book/165370

2. ITnotuukoa, JI. 5. Cenbckoxossiticreennas 6uorexuomorus / JI. 5. [lnotaukosa. — OMCK :
Omcknii 'AY, 2014, — 80 c. — Texcr : anexTpoHHslii // JIaub : 31eKTPOHHO-OHGIHOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/60692

/2. CenbcKoxo3siicTBeHHAs OMOTEXHOIOTHS: YY4eOHUK JIIsl CTY/1.BY30B 110 ¢.-X.crell. (moa. Pes.

Hlesemyxu B.C.). — M.: Brici. k., 2003. — 469 c.

3. Knynosa, C.M. buotexsonorus: y4eGHUK uist BoIcHL. nieft. ipod. o6pazosanus / C.M. KiyHo-
Ba, T.a. Eroposa, E.A. )Kusyxuna. — Mocksa: Akanemusi, 2010. —256 c.

4. C.H. Hlenxynos. ['enetnyeckas umxenepus: yued. nocobue./ C.H. lllenkynos /- HoBocu-
Oupck: Cud. yHuB. uzj-o, 2004.- 496 .

4.3. llepevenn pecypcoB HHPOPMALHOHHO-TEIEKOMMYHHKALMOHHOIT ceTH «MHTEepHET»

Tabnuna 3. [lepevens HHPOPMAIMOHHBIX PECYPCOB

Ne HaumenoBanue Anpec
n/m
1. | DnekTpoHHBI y4eGHHK 10 GHOTEXHOJIOTHH www.biotechnolog.ru

2. | BIOFACT Ilopran o 6uorexnonorusix. Hosoctn, Ha- | http:/biofact.by/
YYHBIE CTaThU ABTOPOB.

3. | buomonekyna http://www.biomolecula.ru

4. | ObmectBo 6uotexHonoros Poccuu http://www.biorosinfo.ru/press/chtota
koebiotekhnologija/

5. | buorexnonorun. Teopus u mpakTHKa http://www.biotechlink.org/

6. | DnekTpoHHOE mocobue Mo GHOTEXHOIOTHH http://www.rusdocs.com/biotexnologi
i

7. | Caiit MmexxayHapoaHOro oflecTBa 1o Tpancmianta- | http:/www.iets.org 5

AU SMOPUOHOB

4.4. MeromHyecKkHe YKa3aHHs I 00yJalOmUXCS 110 OCBOCHHIO AMCIHMIUIMHBI (MOTY/II0) U
CaMOCTOSITeILHOH paboThI

1. buounxenepus. Meronuveckue yKazaHWUs JUIS  BBIIOJHEHHUS
KOHTpOJIbHOM pabotel / HoBocu6. roc. arpap. yH-T., Bronoro-rexsoin. ¢-1; coct.:
B.I'. Mapenkos. — HoBocubupck, 2022. — 16 c.



4.5. Ilepeuenb HHGPOPMAIMOHHBIX TEXHOJIOTHi, HCHOJb3yeMbIX MPH OCYLIECTBJIEHUHN
00pa3oBaTeILHOIO Mpolecca Mo JUCHUILINHE (MOYJI0), BKJIKYAs NepedyeHb JULUEH3HOHHOTO U
CBOOOIHO PACNPOCTPAHAEMOI0 MPOrPAMMHOI0 obecneyeHusi 1 MHGPOPMAIMOHHBIX CHPAaBOYHBIX
CHCTEM, HATJISIAHBIX MOCo0uii

1. Mcnonb3oBanue BUPTyaibHOU J1abopatopuu «OCHOBBI 3MOPHUOTEXHOJOTHUU J1abOPATOPHBIX
YKUBOTHBIX»

Tabnuna 4. Ilepeuenp TUIEH3MOHHOTO MTPOTPAMMHOT0 00€CTIeueHUs

Ne HanmenoBanue Tun nuueH3un uin
/i paBooOJIaaTeNb
1. | MS Windows 2007 Microsoft
2. | MS Oftice 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | bpaysep Mozilla FireFox Mozilla Public License
4. | ®aitnoserit Mmenemkep Free Commander becninaTHas

Tabnuna 5. Ilepeyens muakatoB (1Mo TeMaM), KapT, CTEHJIOB,
MaKeTOB, Pe3eHTalui, QUIBMOB U T. 1.

Ne Tun HanmenoBanue [Ipumeyanue
/11
1. | Bugeodwmiem | TpancrmanTarms sMOpHUOHOB 28 MUH.
2. | Bugeopmnpm | Cubbuodapm 20 MuH.
3. | Buneopunem | I'enetnuecku MoauduumupoBaHHbIE pacTEHUS 65 MHUH.
4. | Buneopuibm | I'eHbl mpoTHB HAcC 75 MHUH.
5. | llpezentauuun | JlJaboparopublii mpakTUKyM «OCHOBBI
SMOPUOTEXHOJIOTUN
6. | [Ipezentanuu | BBenenne B OMOTEXHOIOTHIO 458 cnannos
JIEKIINH
7. | DOnexktponHoe | «['eneruka»
yaeOHoe
nocobue

5. Onucanne MaTepUAJIbHO-TEXHUYECKOH 0a3bl
Tab6muma 6. [lepedeHb HCIOIB3YEMBIX TOMEIIECHU:

Ne Tun aynuropuu [Tepeuens obopynoBaHus
ayJIMTOpUU

HK-511 Aynuropus i 1abopatopHelXx U1 | CTarmoHapHBIA MYJIbTUMEIUHHBIN
MPAKTHYECKUX 3aHATH, TEKYILIET0 | MPOEKTOP, HOYTOYK, 3kpaH 3x4 M,
KOHTPOJISI U TPOMEKYTOUHOM aynuoo0opyaoBaHue (KOJOHKH),
aTTecTalluu, TPYIOBBIX U neHTpudyru 2 mr, pedpakTomerp,
WHAMBUAYAIbHBIX KOHCYJIbTAIHH DIIEKTPUYECKast MITUTKA

3-101 AynuTtopus IS 3aHATHN CrauroHapHbI MyJIbTUMEIUNHBIN
JIEKIIMOHHOTO THIA MPOEKTOP, HOYTOYK, 3KpaH 3x4 M, T0CKa

MapKepHas, ayuoo0opya0BaHue
(MHuKpO(OH, KOJOHKH)

3-108 Aynuropus JUTS 3aHATHH | Mukpockonsl «Mukpomen» P-1, cueTunx
CEMHMHAPCKOI0 THMA, | JJabopatopHslii C-5, 1ocKa ayIuTOpHasd,
NPAKTUYECKUX 3aHIATUM, TEKYLIEro | AMHaMoMeTp kucteBou JIK-

KOHTpoJIsI ¥ npoMmexyrouHol | 100,cnupoMeTp cyxoBO3TyITHBIN
aTTecTaluy, IPYNIIOBBIX U | HIOPTOTUBHBIH, n1eTpokapauorpagp K-
VHJVBUIyAJIbHBIX KOHCYJIbTAlUN 1T-07, TOHOMETP CO BCTPOEHHBIM




TaBmuna 7. Baynpsas crpyrypa OHeHKy

Bug pabore cryaenrta En. mam, bann O6wem | Beero
locemenue nexnni qac i 26 26
flocemenne JIT3 Hac 1 28 28
Bemontenye 3aiaani sa JII3 pas 2 14 28
BrionHerue 3ajaHnit CaMOCTOATE/IbHON
paboTel HIT. i 26 26
Kourponsuas pabora pas 1,10 ] 10
Uroro: 168

3auém Buicmabnsemes cmydenmy, ecau um 8§ meueHue cemecmpa Habparo Gonee 54 fanod.

7. Cornacopanue paboyei nporpamMmbl

Coorsercrsyer yueBromy naany, yreepientomy Yuerbim coserom LIBEOY BO Hosocubup-
ckoro ['AY, mporokon ot « 25 » mas 2023 r. Ne 5.

Pafiouas nporpaMma oSCyaeHa 1 yreepiaiesa
Ha 3ace/ilaHMH Kadeapsl
TPOTOKON OT « 28 » asrycra 2023 1., Ne 5.

3apenyiommi xageapon . H.H. Kounen
{HOMKHGCTE) & MO THG

I peaceatens '}r"‘i@ﬁi!(}* MeToINYecKore

COBETA 0.8, lIncuvenox
BOJDKHOCTE) TOAHICE FH
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