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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JMCUUILIHHE, COOTHECEHHbIE ¢ IVIaHUPYye-
MbIMH pe3yJbTatamu ocBoennsi OITOII

1.1. lean v 3aga4M TUCUUILIHHBI

bakanaBp mo nanpabienutro noarotoBku 35.03.07 TexHoyorusi nMpou3BOACTBA U
nepepaboTKU CeIbCKOXO3IHCTBEHHON MPOAYKIMU JOKEH OBITh MOATOTOBIEH K PEHICHUIO
3a1a4 mpodeccCHOHATLHON NeATEIbHOCTH CIICIYIONINX THUIIOB: HAYYHO-UCCIICOBATEIbCKUN,
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKU.

Heap aucuumianHbl: (GOPMUPOBAHHE TEOPETUUYCCKUX 3HAHUN M TPAKTHYCCKUX
YMEHH, 00eCeunBalOIINX MOArOTOBKY 00Yy4alOIIUXCs 0 OCHOBAM T'€HHOM WHKEHEpUU U
HAHOOMOTEXHOJIOTUH B COOTBETCTBHH C (DOPMUPYEMBIMH KOMITETCHITUSIMHU.

3aa4yu TUCHUIUINHBIL:

- U3y4Y€HUE TEOPETUYECKUX OCHOB IMOJYYEHHs KIJIETOK C HOBBIMU IpH3HAKaMH 0€3
CYLIECTBEHHOIO W3MEHEHHUs BHUJA, CHOCOOHBIX B IPOMBIIUICHHBIX  MacliTabax
HapabaThIBaTh BEIECTBA, MOJIE3HBIC JJI YEJIOBEKA; U3YYCHHE OMOJOTUYECKUX OOBEKTOB U
PEryIApHBIX OMOJIOTHYECKUX CTPYKTYpP HAHOMETPOBOTO JIMAaIa3oHa;

- (hopMHUpOBaHHE YMEHUH MO MPUMEHEHHUIO 3HAHUI O MOJEKYISIPHBIX MEXaHH3MaX
XpaHEHUs, peaju3alud M HCIONb30BAHMS TEHETHYeCKOH uHPopMauu B Tpo- U
DYKAPUTHUYCCKUX KIETKAX JIJIsi TONydeHHs WHPOpMauu 000 BCEX MOTCHIIMATBHBIX
CBOMicTBax  KJeTKH; (OPMUPOBAHHE YMEHHUI  IeJleHAINlPaBICHHON  Monaudukanuu
HaHOOOBEKTOB U OMOJIOTHYECKUX HAHOCTPYKTYP, UCIIOJIB3YEMBIX B HAYKE U MTPOU3BOJICTBE;

- (hopmupoBaHME MPAKTUYECKUX HABHIKOB B MOATOTOBKE, OpraHHU3allMH, BBIMIOIHE-
HUU OMOXUMHUYECKOT0 SKCIICPUMEHTA, BKIIIOUYAsl HCIIOJIb30BAHUE COBPEMEHHBIX MPHOOPOB H
0o0opy/soBaHus, B TOM YHCJE MPUBUTH NMPAKTHUECKHUE HABBIKU, 3HAUUMBbIE IS Oymylien
PO eCCHOHAIBHON JESTEIHbHOCTH.

1.2. KomneTeHIIUM M HHAUKATOPHI UX T0CTHKEHHIt
[IK — 5 CrnocobeH MCHONIB30BaTh 3HAHHUS O (U3UUYECKUX, XUMUYECKUX, OMOXUMHUYECKUX,
OMOTEXHOJIOTHYECKUX, MUKPOOHUOIIOTHYECKUX, TEIIOPU3NUECKUX Mpolieccax B Mpodeccuo-
HAJIbHOM JIeSITCIIbHOCTU

Kon n HanmeHnoBanue
HMHIMKATOpa JTOCTHXKEHUS ®opmupyemsie 3YH
KOMITCTEHIINT

OOyuarommii JTOJKEH 3HATh CyTh M 3aKOHOMEPHOCTH (PH3MUYECKUX,
XAMHYCCKUX, OMOXUMHYECKUX, OMOTEXHOIOTHICCKUX, MHKPOOHOIIO-
THYECKUX, TEINIO(GU3NIECKUX IPOIECCOB, MPUMEHSIEMBIX B TEHHON
umKeHepun u HanoouorexHonorusx (b1.B.07, TIK-5-3.1)

3HAHUS
WNA-1TIK-5 Hcmoms3yer

3HaHUS O (PHU3HYECKUX,
XUMUYECKHX, OHOXUMHU-
YECKUX, OMOTEXHOJIOIU-
YECKHX, MHKPOOHOIOTH-
YeCKHX,  Temopu3nge-

OOyyaromuiics T0JDKeH YMETh IPUMEHSTh (PU3UUECKHEe, XUMUYECKHUE,
OMOXUMHUYECKHE, OMOTEXHOJOTUYECKHE, MUKPOOHOJIOTHYECKHE, Tell-
yMeHHs | JIOQHU3NYECKUE MPOLECChI, HCIOJIb3YeMbIX B T'€HHOH HWHXKEHEPUU WU
HaHOOMOTEXHOJIOTHAX, B MpodeccronanbHoi aestenbHoctd (b1.B.07,
IMK-5-VY.1)

CKUX mpolieccax B Ipo-
(beccnoHambHOU JIESATENb-
HOCTH

OOyuarommiicss JOJDKEH BJaJeTh HAaBBIKAMU TIPUMEHEHHS (Hu3ude-
CKHX, XMMHUYECKHX, OMOXUMHYECKHX, OMOTEXHOJIOTMYECKHX, MUKPO-
HaBBIKK | OMOJIOrMYECKMX, TEIUIOQU3NYECKHX IIPOIECCOB, HCIOIb3YyEMBIX B
TeHHOH HMHXEHEPHUH M HaHOOMOTEXHOJIOTHAX, B NMPOpecCHOHATILHOM
nesitenpHOcTH (B1.B.07, [TK-5-H.1)

[IK — 6 CnocobGeH opraHu3oBBIBaTh pabOTHI MO NMPOBEJCHUIO HMCIIBITAHUH, BHEIPEHUIO U
MPUMEHEHHI0O NTHHOBALIMOHHBIX TEXHOJIOTUN ISl HOBBILIEHUS 3(P(EKTUBHOCTH TEXHOJIOTHY e-
CKUX M OMOTEXHOJIOTMYECKHUX MPOIIECCOB MPOM3BOJCTBA M NMEPEPAOOTKH CENbCKOXO3SHCT-
BEHHOU ITPOJTYKIIUH

WO-1 TIK-6 Brmageer oc- OOyyJaromwii JODKEH 3HATh OCHOBHBIC TPHHIIMIBI OpTaHU3aIluU pa-
HOBHBIMH  TIPHHIUIIAMH 00T MO MPOBEJCHUIO MCIBITAHUI, BHEAPEHUIO M MPUMEHEHHIO HWHHO-
opraHusanuu padboT Mo SHAHIA | o IOHHEIX HAHOGHOTEXHOJOTHII M TEXHOJOTHl TeHHOil WHKEHEPUU
MPOBEJICHUIO HCIIBITAHUIA, JUisi TIOBbIIIEeHNsT 3()()EKTUBHOCTH TEXHOJIOTHYECKHX W OMOTEXHOJIO-




BHEIPEHUI0 U IIpUMEHe-
HHIO WHHOBAI[HOHHBIX
TEXHOJIOTUA Ml TOBBI-
meHuss  d(hdekTuBHOCTH
TEXHOJIOTHYECKUX M Omo-
TEXHOJIOTHYECKUX  TIPO-
[IECCOB IIPOM3BOACTBA H
nepepabOTKH  CEIbCKOXO-
3SUCTBEHHOM IIPOAYKLIUH

TMYECKUX MPOIECCOB MPOM3BOCTBA U MEPEPabOTKU CEIbCKOXO3SIHACT-
BenHo# npoaykiwmu (b1.B.07,ITK-6-3.2)

YMEHHSA

OOy4aromuiicst JOJDKEH yMETh MPUMEHSITh OCHOBHBIC NPHHIMIIBI Op-
TaHU3aIuHu paboT 1O MPOBEACHUIO MCTIBITAHUN, BHEIPEHHIO U IIPUMe-
HEHHWIO WHHOBAIIMOHHBIX HAHOOWOTEXHOJIOTUH M TEXHOJOTHH TeHHOM
WH)KCHEPHUH I TMOBBIMICHUS 3()()EKTUBHOCTH TEXHOIOTHYECKHX H
OMOTEXHOJIOTHYECKUX IPOIECCOB TPOM3BOJCTBA W TEPEPabOTKH
censckoxo3siicrBeHHo# nponykuu (b1.B.07, [TK-6-Y.2)

HaBbIKHU

OOyuarommiicsi JOJDKEH BIIAJETh CIIOCOOHOCTHIO HCIOJIB30BAHUS HH-
HOBAaLIMOHHEBIX HAHOOMOTEXHOJIOIMI M TEXHOJIOTHMH I'€HHOH HHKEeHe-
UM sl TIOBBIICHUS 3()()EKTUBHOCTH TEXHOJIOTHUCCKUX B OMOTEXHO-
JIOTHYECKUX MPOIECCOB MPOU3BOJICTBA M MEPEPAOOTKH CEIILCKOXO03sH-
crBeHHoi nponykuuu (b1.B.07, IIK-6-H.2)

2. Mectro nucuumiinHbl B cTpykrype OITOIT

JucuummHa «['eHHas WHKEHEPHsI 1 HAHOOMOTEXHOJIOTHIY OTHOCUTCS K 9acTH, (op-
MUPYEMOM y4aCTHUKaMU OOpa30BaTEIbHBIX OTHOLICHUI OCHOBHOW Mpo¢ecCHOHATbHOU 00-
pa3oBaTesbHOM MTporpaMMBbl OakaiaBpuara.

3. O0bém nucuMIIMHBI M BUAbI Y4eOHOH padoThl
O06bemM aucnUIUIMHBI cocTaBisieT 4 3adetHble equHuIbl (3ET), 144 axkamemMuueckux

yaca (J1ajee 4acoB).

JlucuuIuivHa n3ydaercst
- ouHas opma oOyueHus B 6 cemectpe;
- 3a04yHas Gopma oOyueHus Ha 4 Kypce.

3.1.Pacnpenesienne o0bemMa IMCHUILIMHBI 110 BUAAM Y4e0HOIl padoThl

KomuuectBo yacos
Bun yuebrott pabost 1o ouHoit Gop- | 10 3a04HOM pop-
Me o0yueHus Me o0yueHus

KonraktHasi pabora (Bcero), 74 18
B TOM YHCJI€ MPAKTHYeCKasi MOAr0TOBKA
Jlexyuu (J1) 36 8
Ipaxmuueckue 3anamus (113) 36 10
Konmponv camocmosmenvnoti pabomot (KCP) 2 -
CamocrositesibHas padora odyuawuuxcs (CP) 43 117
KonTpoJsb 27 9
Hroro 144 144

CKHX I'CHOB.

4. Coaep:xkanme QU CHUIITHHBI

Paspnen 1. OCHOBBI FTeHHOM MHKEHEPHH

[Tpeamer, 3a1a4n, METOABI, UCTOPHUS Pa3BUTUSI TeHHOW MHXeHepur. DepMeHTHI, uc-
MOJIb3yeMbl€ B F€HHO-UHKEHEpHBIX uccienoanusax. JJHK-nmurassl. [Tonumepassl. Hykiea-
3b1. [TonsTus 0 BekTopax. Knaccudukanus BeKTopoB (110 001aCTH MCIOIB30BaHHS, IO TIPO-
ucxoxaenuto, mo crpykrype JIHK, mo cocoOy mogiepxanus B KI€TKE, MO YUCTY MOJICKYJT
B KJIETKE, TI0 YUCIy PEIUIMKATOpoB). [ eHOMHBIE OMOIMOTEKH, TPOOIEMBI MX CO3/IaHUSI, BbI-
JICTICHUS] ¥ CHHTE3a TCHOB.

Bekrops! rpamotpunarensHoii Oaktepuu Escherichia coli. Cradunsrocts THOpHI-
HBIX MOJIeKys B kietkax Escherichia coli. BektopHble cucTeMbl rpaMOTpHIIATEIbHBIX OaK-
Tepuii, He oTHocsAmmMXcs K poxay Escherichia. ['enHo-mHXeHepHas cucTeMa TpaMITONIOKH-
TeNbHBIX OakTepuii poaa Bacillus. TTonsTre 9KCITPECCHOHHBIX BEKTOPOB. DKCIPECCUS UyxKe-
POJHBIX TEHOB B OAKTEPUAIBHBIX KIETKaX. DKCIPECCUsl TPOKAPHOTHYECKUX H DyKapUOTHYEC-



Tpancdopmarus npoxokeil. JKerpeccuss 4yKEpOJHBIX T€HOB B KIIETKaX JPOXOKEH.
Okcrnpeccusi MPOKapUOTHUECKUX M€HOB M I€HOB JKUBOTHBIX. KOHCTpyHpoBaHue MpoayleH-
TOB OMOJIOTUYECKH aKTUBHBIX COCAMHEHUH ((pepMEHTOB, BATAMUHOB, TOPMOHOB), JIEKAPCT-
BEHHBIX MpenapaToB (aHTUOMOTHKOB, BaKIIMH, CBIBOPOTOK, BEICOKOCIIEM(UYHBIX aHTUTEIN U
Ap.).

ArpobakrepuanbHble  TpaHchopMmupyrome ¢akTopel. TpaHchopmarus NyTéM
tpancpexuun JJHK Orpanuuenue cuctembl TpaHCPOPMALUU C TOMOIIBIO arpoOaKTEepHid.
Tpancdopmanus pacCTUTEIBHBIX MPOTOILIACTOB U30JMpoBaHHOM BekTopHO# JIHK. Dkcnpec-
CHSl Uy>KEPOJIHBIX T'€HOB B KJIETKaX PACTCHUM.

OcHOBHbIE HalpaBJIeHUs M IPoOIeMbl TpaHCreHesa pacteHuil. IloBblieHre npoayk-
TUBHOCTH PacTeHUH. Perymnsius cpokoB co3peBaHus. Y CTOMYMBOCTh K repOULuaaM, mopa-
JKEHUSM HAaCEKOMBIMHU, K MHPEKIHAM (BUPYCHBIMH, OaKTepUATbHBIM, TPUOKOBBIM), OMOTH-
YeCKMM M a0MOTHYECKUM cTpeccaM. TpaHCreHHblE JEKOpaTUBHbIE pacTeHus. PacreHus-
HPOAYLIEHThl PEKOMOMHAHTHBIX OEJIKOB, PEKOMOMHAHTHBIX AHTUTEJ, BAKLIUH.

['enHas mMH)KeHepus KyJbTUBHPYEMBIX KIETOK MiekonuTaromux. Beenenne JIHK
BUpPYCOB, uazmMu] 1 ¢pparmentoB /IHK. BekTopHble cucTeMbl Ha OCHOBE BHUPYCOB >KHBOT-
HbIX (SV40, [TanummoMsr ObiKa, alcHOBUPYCHI, BUPYCHI cemelicTBa Herpes viridae, mokcau-
PYCBI, peTpoBUpPYCHI). BBeeHe reHOB B 3apObIIIEBbIE KIETKU. DKCIPECCHUs YyKEepOIHON
JIHK.

OcHOBHbIE HalpaBiIeHUs TeéHHONH MOAM(UKALUYU KUBOTHBIX. MI3MeHeHne oOMeHa Be-
mectB. Co3anne MpoayleHTOB OMOJIOTHYECKH aKTUBHBIX BemliecTB. [loBBIIIEHNE MPOIYK-
TUBHOCTH JKUBOTHBIX Y CTOWYMBOCTH K HH(EKIMOHHBIM 3a00JI€BAHUSM.

Mertons! BBeaenus uyxeponnoit JJHK B knerku yemoBeka. ['eHerndeckue 0one3Hu
yesioBeKa U reHHas tepanus. [Ipobiembl reHHON Tepanuy 4eaoBeKa.

O6mume mpaBuia npoepku Oe3omacHoctd 'MO. IlumeBas u skonoruyeckas 6e30-
NacHOCTb. JIUCKycCHOHHBIE acleKThl. TpaHcreHe3 B MpUpoJie. DBOIIOLIUOHHBIE aCIEKThI I'0-
PU3OHTAJILHOTO NEpEHOCca TEHOB.

Pa3nes 2. OcHOBbI HAHOOHOTEXHOJIOTHH

HanoOunoTexHonorus kak Hayka, ee 11eJb U 33Ja4u, CBA3b C JIpYrMMH Haykamu. Teo-
peTnyeckas M NpakTU4ecKas 3HAUMMOCTh HaHOOMOTexHoJjoruu. KpaTkas uCTOpHs CTaHOB-
JICHUSI TaHHOTO Hay4YHOT'O HalpaBJICHMUSI.

Mopdomnoruueckue MeTo/Ibl UCCIeI0BaHUs HAaHOCTPYKTYP. AHAIUTUYECKHE METObI
UCCIJIEIOBaHMsI HAHOCTPYKTYp. IIpenapaTuBHble METObI UCCIIEJOBAHUSI HAHOCTPYKTYP.

PaznooOpasue Hanouyactul. PU3NKO-XUMHUYECKHE CBOWCTBA Hambosiee pacrnpocTpa-
HEHHBIX HaHouacTull. Mcnonbs3oBanue QyniepeHoB U HAHOTPYOOK. CBsA3b CTPYKTYpPbI HaHO-
YacTHIl ¢ X OHosIornyeckuMu 3pdexramu in vivo U in vitro.

OcobenHoctu cTpoeHus: OuomoneKkyil. benaku: cTpykTypHO-(QyHKIIMOHAIbHAs Xapak-
TepucTrka. Moaudukanus npupoaHbsix o6enako. MckyccTBenHble 6enku. Bo3moxxHocTu uc-
MOJIb30BAaHUS OEJIKOB ISl pEIeHHs] HEKOTOPBIX 3a/1a4 HaHOTeXHosornu. Hanomarepuansl Ha
OCHOBE NENTHUIOB (MENTHAHbIE HAHOTPYOKH, cheprueckue CTPyKTypbl). S-cion. Oudpui-
aspHas Metauu3anusa. OCHOBHbBIE IPUHIUIBI CTPYKTYPBl (DepMEHTOB U OCOOEHHOCTH (ep-
MEHTAaTUBHOTO KaTan3a. MoJIeKyJIsspHbII TU3aiiH 1 U3MEHEeHHe crietu(puIHOCTH (PePMEHTOB
— HAaHOTEXHOJIOTUYECKHE 3a7aul U MEePCIEeKTUBBI. YTIIeBOAbl. BO3MOXXHOCTh MCIIOIB30BaHUS
MOJIMCaxapua0B B KauecTBe HaHoOMomarepuaioB. Jlumuasl. HaHOCTpYKTYpBI, 00pazyemblie
aunuaaMu (MOHOCIIOHU, MUIIEIUIBI, JIMTIOCOMBI), MEPCIIEKTUBHOCTD IS 11eJIeil HAaHOTEXHOIO-
run. JJHK, nepcrektuBHOCTS /Ui 1eneit HanoTexHonoruu. [Iporeccsl caMmocO0pKu U camo-
opranuszanuu B 6uonoruu. [IpuHIMH HepapXuIHOCTH Npu cOopke 6noHanomamuH. CaMoop-
ranuzanus pochoaunuaHbIX MeMOpaH, BUPYCcOB. buosorniyeckue HaHOCTPYKTYpBI, oOpa-
3yIOIIHECs] MyTeM camMocOOpkH (amMuiioniHble GUOPUILIBI). DKCIIEpUMEHTaIbHbIE aHATTUTH-
YeCKHUE METO/1bl HAHOOMOTEXHOJIOTUU

HanowacTuis! kak JiekapcTBeHHbIE cpelicTBa. HaHOAMarHoCTMKYMBI Ha OCHOBE OMO-
CEHCOpPOB U (hIyopecleHTHBIX HaHodacTull. MmmyHoTokcuHbl. HanooOomouku. YacTHbie



CJlydyau YCIIEIIHOTO (hapMaKoJIOTHYECKOTO NMpUMEHEeHHs HaHouyacTull. IIpuMeHeHue HaHO-
TEXHOJIOTHIl B CEJTbCKOM XO3SIICTBE, IPU OYUCTKE CTOYHBIX BOJ (HAHOCTPYKTYpHI cepedpa U
HAHOIIOPUCTHIE ITOJIMMEPBI B OUHNCTKE BObI)

HanorexHomorus u TkaneBas uHxeHepusi. KoncrpyupoBanue Tkaneir mosra. byayiiee
HaHOOMOTEXHOJIOTMYeCcKo peBomonnu. HanoOnobe3onacHocTh. [Ipobiiembl cepTrduKamm
Y OLICHKH 0€30MacHOCTHU MPUMEHEHUSI HAHOMATEPHUaJIOB



