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1. HEJIN Y 3AJAYN OCBOEHMA AN CHTATIJINHBI

brotexnonorus — HoBeiilllee HampapieHHe, O0OBEAUHSIONIEE ITOCTHKEHHUS KOMIUIEKCA Hayk
OHOJIOTHYECKOTO U HEOUOJOTHIECKOro MPOGHIIS ¥ UMEIOIIee OrpOMHOE 3HAUCHHE /IS Pa3IHIHBIX
chep X03AHUCTBEHHOMU JEATeIPHOCTH YeI0BEKa.

Henrro mpenogaBanusi AUCHHIINHBI «OCHOBBI OMOTEXHOJIOTHIY SBIIIETCS O3HAKOMIICHHE
CTYIEHTOB C COBPEMEHHBIM COCTOSHHEM OHOTEXHOJIOTHH KaK HOBOM HANpaBJICHHHM HAy4HOH U
IIPAKTHUYECKON  JNEATEIbHOCTH UYeJOBeKa, MMEIOHNIMM B CBOCH OCHOBE  HCIOJB30BaHUE
OuosornyeckuXx 00BEKTOB (KJIETKH MHKPOOPTaHM3MOB, XXHBOTHBIX W PACTEHHI) WM MOJEKYI
(HyK€eMHOBBIE KHCJIOTHI, OSJIKH, YTICBOABI U T.I.) AJIS PELICHHS Pa3IUYHBIX 3a/1ad4, IPeXae BCEero,
B 00nactu (apMaleBTHKH, 3APAaBOOXPAHEHHS, CETTLCKOT0 X03SHCTBA U 3KOJIOTHH.

Heabro wm3ydenus maucHUIMHBI «OCHOBBI OHOTEXHOJIOTHI» SIBISETCS YCBOCHHE
00yJaroImuMucs CHCTEMHBIX 3HAHHI 0 OHOTEXHOJIOTHU KaK O COBPEMEHHOM KOMIUIEKCHOU 001acTi
JEeSTeNIbHOCTH, B KOTOPOH HOBBIE METOJBI MHKPOOHOJIOTHH, MOJIEKYISIPHON OHWOJIOTMH M TeHHOH
MHXXCHEPHH COETWHEHBI C YCTOSBIIEWCS MPAKTUKOM TPamWIIMOHHBIX OHOTEXHOJIOTHH, a TaKXke
[IOJIy4YeHUE IPENCTaBICHHH 00 OCHOBHBIX HAIPABIECHUSX pa3BUTHS OHOTEXHOJIOTHH BO BCEX
OTpacisx HapOAHOIO X03siCTBA.

3agagyaMu 0CBOEHHSI TUCHUILTHHBI «OCHOBBI OMOTEXHOJIOTHIT» SABISIOTCS (OPMHUPOBAHHUE Y
CTYIECHTOB:

3HAHMI:

— HAYYHBIX OCHOB OMOTEXHOJIOTUH;

— OCHOBHBIX HaIpaBJieHUH IPOU3BOACTBA MIOJIE3HBIX BEILIECTB;

— METOJIOB ¥ BO3MOXKHOCTEH F€HHOH U KIIETOYHOH MHIKEHEPHH;

— OCHOB TEXHOJIOTMYECKON OMO3HEPTETUKU U OHOJIOTHYECKO# mepepaboTKU ChIPhS;

— UCTIOJIB30BaHKS OMOTEXHOJIOTHH KaK aJlbTEPHATHBBI B CEJILCKOM X035 CTBE;

— OCHOB 3KOJIOTHYECKOH OMOTEXHOIOTHH.

YMEHMIi:

— OPHEHTHPOBATLCA B COBPEMEHHEIX HANIPABICHUSAX U METO/IaX OMOTEXHOJIOTHH;

— IPUMEHSTH MOJTyYSHHBIE 3HAHUS B PAlMOHAIBEHOM HCIIOJIb30BaHUH NIPHPOJHBIX PECYPCOB U
OXpaHe OKpYXKaroIleH cpeabl;

— HCIIOJIB30BATH ITOJyUSHHBIE TaHHBIE IIPY HAIUCAHUK pedepaToB.

Kype «OcHOBBI GHOTEXHONOTHIY BXOOHUT B IIHKJIA 0OIIENTPO(PEeCCHOHATBHBIX TUCLMILIMH TI0
HanpasneHuto 12.03.04 «broTexHuYecKre CUCTEMBI U TEXHOJIOTHH» OakalaBpHaTCKOH NPOrpaMMEI
«bruomMeMIMHCKAas HHKEHEPUIN.

Tpymoemkocts mporpamwmst: 4,0 3au4. ex., 144 4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc «OcHOBBI GHOTEXHOJNOTHH» BaXX€H I MOATOTOBKHM CTYACHTOB, CIHEIHAIU3MPYIOLIAXCA B
o6nacTH OGHOMETUIMHCKOM HHXeHepuH. JlaHHAs IUCIUIUIAHA OTHOCHTCS K JUCHUILUIMHAM II0
BEIOOPY BapWaTHBHOM dYacTH Yy4eOHOrO ITaHAa IIOATOTOBKM OakaJaBpoB 110 HAalpaBIEHHIO
12.03.04.«BHOTEXHUYECKHE CUCTEMBI M TEXHOJOTHH» H SBIAETCS COCTaBHOM YacThIO MpOoduiist
HOATOTOBKH «BHOMEIUIMHCKAS HH)KEHEPHUS» BMECT€ C TAKAMH IUCHHUIUIMHAMH Kak: OHOIOrus
YeloBeKa M JKMBOTHBIX, OCHOBHI (DM3MOJIOTHH YEJIOBEKa, OCHOBBI MOJIEKYJSpHOW OmoJoruy,
MOJIETHPOBaHNE OHOMPOIIECCOB B CUCTEM H IP.

HpI/I H3YYCHHH Kypca HCIOJIB3YIOTCS OCHOBHBIC IIOHATHS M CBEACHHUSA H3 TaKHX y‘lC6HBIX
JUCHUIUIMH, KaK HEKOTOpPBIE pa3leiibl MaTeMaTHKH, (I)I/ISI/IKI/I, XHUMHH, 6HOJ’IOI‘I/II/I, GI/IOXI/IMI/II/I,
SKOJIOTHH, MI/IKpOGI/IOJIOFHI/I u ap.



KiroueBbIM HampaBlieHHEM OMOTEXHOJIOTMH B HACTOSINEE BpeMsl SIBIIETCS paspaboTka Ha
0aze KOMIIBIOTEPOB COBPEMEHHBIX CIIOCOGOB MOJHOCTBIO YIIPABJIIEMBIX MPOILECCOB. PelreHue
yKa3aHHOH  mpobGimeMbl  TpeOyeT  pa3BUTHS  KOHLENTYaJbHOM  OCHOBBI  ITOCTPOCHHS
OHOTEXHOJIOTHYECKUX CHCTEM, KaK B YacTH allllapaTypHOro O()OPMIIEHHS, TaK M B IOCTPOECHHH
TEXHOJIOTHYECKUX IponeccoB. JlaHHBIN Kypc HEOOXOUM CTyIEHTaM IUIsl JalbHEHIIEro o0yueHus 1
IIOCJIEAYIOMIETO pEIIeHNs] IPOHU3BOJICTBEHHBIX H HCCIIENOBATEILCKAX 3alad B COOTBETCTBHH C
KBaJIM(UKAIMOHHOMN XapaKTepUCTHKOM OaKkanaBpa.

3. KOMIIETEHIINU OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JTNCITUITIJINHBI

B mpomecce  OCBOeHHMS ~— JaHHONM — JUCIMIUIMHEI Yy  CTy#eHTa  (DOPMHpPYIOTCS
obmenpodeccroHaTbHBIE KOMITETCHIIHH:

- CIIOCOOHOCTB IIPEICTABUTH aJeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHUM HAYUHYIO KApTUHY
MHpa Ha OCHOBE 3HaHUS OCHOBHBIX ITOJIOXKEHHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK H
marematuku (I1IK-1);

- CIIOCOOHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeEM, BOSHUKAIONIUX B XOJI€E
npo(eCCHOHANBHOM AeATeIbHOCTH, IPHUBIIEYb I HX PELICHHs! COOTBETCTBYIOMUHN HU3UKO-
MaTemarudeckuit anmapar (I1K-2).

OGyuaromuiicst JOIDKEH AEMOHCTPUPOBATE CIIEAYIOIINE Pe3yIbTaThl 00Pa30BaHHUSI:

- 3HaTb IIyTH WCIIOJBb30BAaHMS OCHOBHBIX 33aKOHOB €CTECTBEHHOHAYUYHBIX JUCIMIUIAH B
npodeccroHaTbHOM esrensaoctd (TTK-1);

- yMeTp cobupaTrh, 00OpabareiBaTh, AHAIM3UPOBATH M CHCTEMAaTH3UPOBATh HAy4YHO-
TEXHUYECKYI0O HMHGOpPMAIUIO 10 OMOTEXHOJOTHH, HCHOJb30BaTh IOCTHIKEHHS OTE€YECTBEHHON H
3apyOeXHOM HayKH, TeXHHKH u 6uorexuonoruit (ITK-2);

- BJIAJETh OCHOBHBIMH METOJAaMH BHEIPEHHUS PE3YJIbTAaTOB pa3pabOTOK B IIPOH3BOICTBO
OroMeTUIIMHCKOM 1 3Konoruueckoi texauku (I1K-1,2).

Jucnummmaa  «OcHOBBI  OwWoTexHOJOTHI»  Qopmupyer  obmenpodeccHoHaTbHbBIE
komrnerernnmy [1K-1,2:

- COBpEMEHHBIE IIpeICTaBIeHUS 00 OCHOBaX OMOTEXHOJIOTHH | CBS3b €€ C IPYTHMMHU HayKaMH;

- COBPEMEHHEIE [IPENICTABICHUS O TeHETHUECKON HHXSHEPHH,

- COBPEMEHHBIE 3HAHHWS O TPAHCI€HHBIX OpraHu3Max (MHKPOOPTaHHM3MBI, PACTEHHUS U
KUBOTHBIE);

- OCHOBHBI€ 3Tambl OMOTEXHOJIOTHYECKOTO MpoIlecca;

- IEPCIIEKTUBHI PA3BUTHS OMOTEXHOIOTHH.



4. CTPYKTYPA 1 COAEP)KAHHUE JTUCITUILIMHbBI

OG6IIast TPYI0EMKOCTh AUCIUILIAHBI COCTABIIAET 4 3aueTHBIE eqMHUIEI (144 vaca).
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6 |Knonuposanwue. 6 |10 4 2/50
11 |2 8 2/100
12 4 2/50
13
7 |OcHOBHEIE 6 |14 4 2/50
COCTABJISIOIIHE 15 |2 4 2/100
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pa3BUTHA KOHmMpOono.Ne3
OHOTEXHOJOTUH

9 |Hano6buortexnomorus |6 |18 4 4 2/50

2 2/100
Bcezo 18 36 54 36/67 IK3aGMEH




TemaTnyeckuii JIaH JEKIUHA [0 0CHOBAM OHOTEXHOJJOT Hid

Tema 1. OcHOBBI reHHOM HHXXEHEPUHU.

MornekynspHble OCHOBHI T'€HHOM HHXeHepuu. Mertombl TexHomorum pekomOuHaHThX JIHK.
OcHoBHBIE (epMEeHTHI pecTpUKIUHU. IlOoCTpOEHHE pPECTPHKIMOHHBIX KapT M CHOCOOBI
olpeieNIeHNs HYKJIEOTHAHOM TOCIeI0BaTEIBHOCTH.

KonctpyupoBanme pexomOunantHex JIHK # ux kionmpoBanue. IlonmmepasHas LemHas
peakuus (ITL[P). CmocoOwsl BBemeHUs reHa B KIETKy. [HIBI BEKTOPOB. ['€HBI-MapKepsl,
CEJICKTUBHBIE U peropTepHble T'eHbl. TpeboBanmsa k BekTopHOM JIHK, ee cocras, skcmpeccus
T€HOB.

I'eneTnyeckass HWHXXEHEpPHs MHUKpPOOPraHW3MOB. ['‘€HeTHYecKue MaHMIYISAINUM C KIETKaMH
miekonutaomux. Co3gaHWe TPaHCTeHHBIX MKHUBOTHBIX. ['eHoTepamusi. ['eHHas WH)KEHEpHs
pacteHnil. JIOCTH)XEHUS TeHHON WHXEHEPUH U IIPo0IeMbl 6M06€3011acCHOCTH.

Tema 2. KynpTuBHpOBaHHE KUBOTHBIX KJIETOK U TKaHEH.

OcHOBHBIE CITOCOOBI KYJIHTHBHPOBAHUS JKMBOTHBIX KJIE€TOK. KyJbTypbl KHBOTHBIX TKaHEW H
O0COOEHHOCTH KYyJIbTHBHPOBAHWS OpraHoB. [ uMOpHaW3anus >KMBOTHBIX KIJIETOK. MeTomsl
TOJyYeHHs MOHOKJIOHAIBHEIX aHtutel. MMmyHOdepmentHbidt anamm3 (MDA). Ilomyuenme
xuMmep. KiioHnpoBaHue >XUBOTHBIX.

Tema 3. KyapTypsl pacTHTENBHBIX KIETOK.

Kynprypa kierox BeicInmx pacTeHmii. Vcrtopus pasButus Mmerona. [IpuMeHeHHe KyJIbTyphI
KJIETOK BBICIIHX pacTeHuil. BBemeHwe KIETOK B KyiabTypy. CyCIIEH3HOHHBIE KYJBTYDBHI.
OcoGeHHOCTH KyJIbTHBHPOBAHUS OTICIBHBIX KIETOK.

Hcnonp3oBaHue KyJIbTYp PACTUTEIBHBIX KJIETOK B TEHETHKE U CEJIEKIIUU.

Tema 4. [TpombItieHHAass GUOTEXHOIOTHSL.

OcHOBHBIE  HAampaBJieHHss OHOTEXHOJIOTMH: OHOIHEpreTHKa, KOHTPONb  3arpsA3HEHHUs
OKpyXarome#t  cpempl, OHOT€OTEXHOJNOTHs,  CEIbCKOXO3AHCTBEHHass  OHMOTEXHOJIOIHS,
OHMO3NIEeKTPOHUKA, OHOTEXHOJOTHH B HE(QTIHOW IPOMBIIIJIEHHOCTH, MEIUIUHE, IHIIEBOM
IIPOMBIIUIEHHOCTH.

O6nekTrl GHOTeXHOJOrHU. IlepcrekTBbl OMOTEXHOJIOTUH. OCHOBHBIE THUIBI OGHOIPOLIECCOB.
[TpuHOMIBI TIPOMBIIIEHHOTO OCYIIECTBICHHS OMOTEXHOJIOTMYECKUX IpoueccoB. OpraHu3amnus
OHOTEXHOJIOTHYECKHUX MTPOU3BOJICTB.

Tema 5. bruorexHonorny B METUIIMHE.

Vcnonp30BaHne HAHOTEXHOJIOTHH B COBPEMEHHON IPOMBIIIIEHHON OHOTEXHOJIOTHH, METOAAX
JeYeHMs], IMArHOCTHKE. VICIONb30BaHHE HYKJICHHOBBIX KHCJIOT, AHTHTEN, (EpMEHTOB.
HanMonexkynspras xumusi, caMocOOpKa HAHOCTPYKTYD.

Tema 6. bBuonanomaTepuasl

Bakreprodarn kak HOBBIe OMOHaHOMarepuaibl. HaHOKOHTEHHEpPHI I NOCTaBKH JIEKapCTB.
KonTpacTupyiomue MarHuTHbIe HaHOMaTepuaibl. HaHomarepwanibl B CEIBCKOM XO3SHCTBE.
TkaHeBas HAHOWHKEHEPHSL. k

HekoTopble TEMBI IIPOrPaMMBI MOTYT ObITH BEIHECEHBI Ha CAMOCTOSITEIIEHOE H3yUeHHE, TaK
KaK B y4eOHUKaxX ¥ MOHOrpaQHsiX OHH JOCTATOYHO IIMPOKO OCBEINEHEL IIpakTHueckue 3aHATHA
10 OHOTEXHOJIOTHH IIPOBOIATCA MO CXEMe, MaKCHMAIBHO OTPaKalolllel yCcI0BUS IPOH3BOJACTBA
¥ MO3BOJISIOT IIPOCIIENUTh BECH OHOTEXHONOTHYECKUH MpoIece MPOU3BOACTBA JIEKAPCTBEHHBIX
CpPEICTB.



4.3. JlaGopaTopHbIe paboThI 10 OMOTEXHOJIOIHH

Pa6ota 1. MosekynspHbie OCHOBBI T€HHOH HHIKCHEPHUH.

Pa6ora 2. Texuonorus pekomObuHanTHBIX JTHK

Pa6ota 3. ITonumepasnas nemnHas peaxuus (IILIP).

PaGorta 4. UmmyHobepmenTHbIi aHamu3 (MDA).

Pa6ota 5. Merons! knonuposanus JTHK.

Pa6ota 6. I'eHeTnueckas HHKEHEPHS MUKPOOPTaHA3MOB.

PaGora 7. JIoCTHXEHUS T€HHON HHXEHEPHH U TPoOIeMbI OH06€301aCHOCTH.

Pa6orta 8. Mcnosnp30BaHne HAHOTEXHOJOIHN B COBPEMEHHOM MPOMBIIIIEHHOH OHOTEXHOJIOIHH,
METO/ax JICUeHUs, TUarHOCTHUKE.

PaGora 9. Buoundopmaruxa.

5. OBPA30OBATEJIbHBIE TEXHOJIOT'MHA

B cootsercTruu ¢ TpeboBanusamu ®T'BOY BO mo HanpasieHHIo HOATOTOBKH GakaniaBpoB
peanusanys KOMIIETEHTHOCTHOTO IIOAXOJa HpPEeXyCMaTpHBAacT MIMPOKOE HCIIOJIh30BaHHE B
y4eGHOM IIPOIECCE AKTUBHBIX M HHTEPAKTUBHBIX ()OPM IIPOBEICHHS 3aHATHH.

OcHoBHOHM (hopMoii TpoBeneHus 3aHATHH 10 AucHUIIMHE «OCHOBBI OGHOTEXHOJIOTHAY
ABJIAETCH CHCTEMA (ITPOOIIEMHAs JIEKIHS — IPAKTHIECKOE MK JJaOOPaTOPHOE 3aHATHEY.

[lpy uTeHHW JeKIWi CleAyeT MIHPOKO HCIOIb30BaTh PasHOOOpa3sHbIE HarJsIHBIC
yue6HEIe moco6us (pa3faTounbiil Martepuai) U (yaeOHbIe BUNCOQHIBMEIL, CIaiA-MIOy U T.1.). Psx
JIEKIIMOHHBIX U MPAKTHYECKAX 3AHSATHH MPEAIONAaracT COBMEIIEHHE TE€X WM MHBIX METOJOB,
paboTa B MajbIX Ipynmax Ha JIabOpaTOpHBIX 3aHATHSAX, aHAIW3 KOHKPETHBIX CUTyaldil Ha
IpPaKTHYECKMX H JjaboparopHbiX 3aHATHAX. C menplo  (QOPDMHPOBAaHUS H  Pa3BHUTHA
IpoeCCHOHANBHEIX HABBHIKOB OOyYaloIIUXcs, B Y4EOHOM IIPOLECCE IIHPOKO HCIOJB3YIOTCA
HHTEPAKTUBHEIE (HOPMBI IPOBEJEHHS MNPAKTHYECKHX 3aHATHH B TOM YHUCIE: CEMUHApHl B
JIMaJIOTOBOM pEXHME, IUCKYCCHH (B TOM YHCJIE€ — TpPYIIOBBIE), POJIEBBIC HIPHI, CO3NaHHE
TBOPYECKUX MPOEKTOB, aHAIN3 KOHKPETHBIX CUTYallHH.

JIeKIMOHHBIE 3aHATHA IPOBOAATCS B ayauTopusx (503-3, 529-3, 331-3), o6opynoBaHHbIX
KOMITBIOTEPAMH, [IPOEKTOPOM U MHTEPAKTUBHOH NOCKOM, UTO IIO3BOJISIET COYECTAaTh aKTUBHBIC H
WHTEPAaKTHBHbIE (OpPMBI  MPOBEICHHS 3aHATHH. UTeHHMEe JIEKIHH  COMPOBOXKIAETCA
JIEMOHCTpaluel KOMIBIOTEPHBIX CIIAHI0B.

OcylecTBieHre KOMIIETEHTHOCTHOTO MOAXOAAa A NOATOTOBKM OakamaBpoB B paMKax

IIPENoJaBaHus AUCIMIUIMHEL IPOUCXO/IHT:
1) Ilpu mpoBemeHWMH JEKIHA C HUCIONB30BAHHEM MYIBTHMEIMHAHOIO MPOCKTOpa JUIf IMOKas3a
MIpE3EHTAallHi;

2) IIpu MCIONB30BaHMU MYJIBTEMEANHHOTO IPOEKTOPA [ II0Ka3a Mpe3eHTalii
JIOKJIaJIOB CTYIEHTOB;
3) [IlIpoBenmeHHeM PEeUTHHT-KOHTPOJEH B BUJIE TCCTUPOBAHHUS,
4) TIpoBeneHMEM HMHTEPAKTHBHBIX (HOPM JIEKIMOHHBEIX 3aHATHH C MMOCTOSHHBIM KOHTPOJIEM
KauecTBa YCBOCHHS CTYACHTaMU NIPOHIEHHOrO Marepuana,
TaxkuMm 06pa3oM, Ha MHTEPAKTHUBHBIE (HOPMEI [IPOBENCHHS JNEKIMOHHBIX 3aHATHH (BCero 36
4acoB) NPUXOOUTCH 67% BpEMEHH HHTEPAaKTUBHBIX (POPM ayIUTOPHBIX 3aHSTHH.



6. OHEHOYHBIE CPEJICTBA AJIsI TEKYIHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHHUSA JUCIHHUIIJIAHBI
U YYEBHO-METOJHYECKOE OBECIEYEHUE CAMOCTOATEJBLHOM PABOTHI
CTYJAEHTOB

OuneHOYHbIE CPEACTBA /IS TEKYIIEro KOHTPOJIS yCIIeBA€MOCTH:

OCHOBHBIM OIIEHOYHBIM CPEICTBOM  TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH SBJISETCS
PEHTHHT-KOHTPOJIb. Beero mo IuCHUILTIHEE IPOBOAUTCS 3 PEUTHHT-KOHTPOJISL.

Bompockr ans mpoBeneHHsT TEKYIIEro KOHTPOJIS, IPOMEXYTOUHOM aTTECTAIlHH MO0 UTOTaM
OCBOCHHUS JIEKIIMOHHOTO MaTepHayia U JUIs KOHTPOJIS CaMOCTOSATENBHON paboThl 00yHdaromerocs
II0 OTAEJIBHBIM pa3/ienaM AUCIIUATLIHHEL.

B kauecTBe yue6HO-METOAMUECKOTO TOCOOUS IS CAMOCTOSTENTEHOM paboThI CTYIEHTaAMHU
MOTYT OBITh HCIOJIB30BAHBl YKa3aHHBIC BEHINE IMOCOOHS ¥ TNPHBEICHHBIM HIDKE CITHCOK
JMTEPaTypsl H HHTEPHET-CadTOB 110 OMOTEXHOJIOTHH.

Bomnpocs! AJ1s1 peATHHI-KOHTPOJIA
1-ii peTHHTr-KOHTPOJIb:
. Kem u xorna 6501 BBEZIEH TEPMHH OHOTEXHOJIOTUSA?
. Uro n3yyaer GHOTEXHOIOTHA?
. HazoBuTe 0CHOBHBIE 3TaITbl pa3BUTHSI OMOTEXHOJIOTHH?
. KT0 U3 yueHpIX BHeC HaHOOJIBIIK BKJIAJ B pa3BUTHE OMOTEXHOIOTHH?
. C xakuMu HayKaMu CBsi3aHa OMOTEXHOIOTHSA?
. UTo Takoe MeXIUCIHUILTAHAPHAS 00J1acTh HaYKU?
. IlpuBenuTe mpuMepsl MEXIACHUIIIAHAPHBIX HAYK.
. UTo Takoe reHeTHUeCKass HHXCHEPHS?
. Kakue oTKpBITHS CITOCOOCTBOBAIIH MTOSBJICHUIO U PA3BUTHIO T€HETUYECKON MHIKEHEPUH?
10. Kto sBNISIETCS OCHOBOTIONIOKHAKOM T€HETHUECKOH HH)XXEHEPHU?
11. HazoBuTe OCHOBHBIE 3TAIIBI IPOBEICHHS TEXHOIOTUH pekoMOnHaHTHEIX JTHK.
12. Kem paspabotan u mpemoxen metox [T1[P?
13. Kakue cymectByrot BapuasTsl [111P?
14. Kakue sTanbsl He0OX0AUMO BEIIOJHUTE IIpu MipoBenenun [111P?

O 0 JONWn bW —

2-H peTHHI-KOHTPOJIb:

1. Yro u3yuaer KieTouHass HHXCHEPHS?

2. Uto Taxkoe reTepoKaproHbI ¥ B YeM MX OTJIMYHE OT IOJIOBBIX THOpUIOB?

3. Kem OB ONTyYeH epBbIil MEXKBHUIOBOM THOPUA PACTUTENBHBIX KIETOK?

4. Kakve npeuMyImecTBa HMEET KJIETOYHAS WH)KEHEpHs Iepel KIAaCCHUYECKUMH MeETOAaMH
CENIEKIUH?

5. Kakumu croiicTBaMu 00/1a1aI0T pa3HbIE BUIBI CTBOJIOBBIX KIETOK?

6. Kakue mpo6ieMbl BOZHHKAIOT IPH MOJYYCHUH U IPUMEHEHUH CTBOJIOBBIX KIIETOK?

7. Kakue cl0XHOCTH MOTYT BO3HHKATh IPU TPAaHCIUIAHTALlMU TKaHEH U OpraHoB?

8. Kakme momxompl HCIONMB3YIOTCS JUIL IOJyYeHHs KJIETOK M TKaHeH ¢ Menbro HuX
TpaHCIJIAHTAIIHH ? N

9. PaGOTHI KaKKX YYEHBIX B 00IACTH TKAHEBON MHKEHEPHH MOYKHO HA3BATh THOHEPCKAMH?

3-if peli THHr-KOHTPOJIb:

1. Yro Takoe TpaHCTeHE3 U KaKoBa €ro poJib B COBPEMEHHON OMOTEXHOJIOTHH?

2. HazoBuTe OCHOBHBIE 3TaIlbl IOIYYEHHS TPAHCTEHHBIX OPTaHU3MOB.

3. Uro Takoe KIIOHHPOBaHHE XKHBOTHBIX ?

4. Ha3oBUTE OCHOBHBIE 3TaIbl KIOHUPOBAHUS.

5. Ilepeunciute OCHOBHBIE KOMIIOHEHTHI OMOTEXHOIOTHYECKOTO IIpoIiecca.

6. Uto Takoe HaHOOMOTEXHOJIOTHA?

7. KakoBBI MepCIIeKTUBEI IIPHMEHEHHST OMOTEXHOIOIMH B IUArHOCTUKE U JIeUeHHUH O0JIe3HEH?



Tembl pedepaTon
. BuorexHomOrHs — MEXAUCIUIUTHHAPHAS. 0071aCTh HAYKH.
. eHeTnyeckas HHXKEHEPHsI, TOCTIDKEHUS Y IIEPCIIEKTHBEI PA3BUTHS.
. CoBpemennbie metoan!l quarsoctuku (TILP, MDA u np.).
. TpaHCTeHHBIE OpraHu3MBbl, IOJy4YEHHE U UCIIOIb30BaHHE.,
. TpaHCTeHHBIE MUKPOOPTaHH3MBI, INITAMMBI-IIPOYLICHTEL.
. Kinerounas nnxenepus. MOHOKJIOHATIBHBIE aHTHTENA, UX IIOJIy4YEHHE ¥ IPUMEHECHHE.
. CTBOJIOBBIE KJIETKH U UX IPHMEHEHHE B MEHUIINHE.
. TkaneBas MH)XKeHepuUs, IepecaKa TKaHeH 1 OPraHoB.
. KitonupoBanue ’XMBOTHBIX U Y€JIOBEKA.
10. BruoTexHOIOTHYECKHU# MPOLIECC, COCTABHEIE YaCTH U IIPUMEPHI TPUMEHEHHS.
11. BroTexHOIOT s U 3J0POBBE YEIOBEKA.
12. Tepanus reHOB U €€ IPUMEHEHHE B MEIULIUHE.
13. Bausane OHOTEXHOJIOTHH Ha CETbCKOXO03SIICTBEHHOE ITPOMU3BOACTBO.
14. TlpumeHeHMe OHOTEXHOJIOTHH ISl TIOJTyYEHHs XMMUYECKUX BELIECTB.
15. Oxpana okpyxaroteii cpenbl 1 OHOTEXHOJIOTHS.
16. [Ipon3BOACTBO IPOIYKTOB MUTAHHUS X OHOTEXHOJIOTHS.
17. Pons OMOTEXHOJIOTHE B pa3paboTKe albTepPHATUBHEIX HCTOUHHUKOB SHEPTHUH.
18. bruoyrpo3sa u Ouo3zamura.
19. Oxpana aBTOpCKUX MpaB B OMOTEXHOJIOTUH.
20. TlepcriekTHBEI pa3BuTHS GHOTexHOIOrHH. HaHOOMOTEXHOIOTHS.

O 00U b~ Wi —

BOHpOCLI K 3K3aMEHY II0 AUCHUILIHHE:

1. KeM 1 xorja 6511 BReZIcH TepMuH OuoTexHonorus? Yro m3yqaer  GHOTEXHOJIOTHUSA?
2. Ha3oBuTe OCHOBHBIE STalbl pa3BuThs OnoTexHONOTHH?  KTO M3 yd4eHBIX BHEC HaUOOBIIHi
BKJIaJ B pa3BuTHE Onotexnonoruu? C KakAMH HayKaMU CBS3aHa GMOTEXHOJIOTHS?
3.Uto Takoe MeXIHCIUIUIHHApHAs o00JacTh HayKu? [IpuBenute NnpUMEpPHI
MEXIUCIUIIINHAPHBIX HAyK.
4. Yto Taxkoe reHeTMdeckasd HEKeHepus? Kakue OTKPHITHS CHOCOOCTBOBAIM IIOABJICHHIO H
Da3BUTHIO TeHeTHYecKod  mmkeHepun?  KTO ABJIfeTCS OCHOBOMONOKHMKOM I€HETHYIECKOH
HHXECHEpUH?
5. MoneKyIspHBe OCHOBBI TeHHOW HWHXeHeprd. Metons! TexHonorun pexombuHanTex JIHK.
OcHoBHbIE pepMeHTHI pecTpuKIXH. [TocTpoeHHe PECTPUKIIMOHHBIX KapT.
6. Ha3oBHTe OCHOBHBIE 3TAIlBI IPOBEIEHHS TeXHOJIOTHY pekoMOuHanTHeIX JIHK.

Kem paspaGoran u mpemioxed meron IILIP? Kakue sTansl HE0OXOAMMO BBIIOJHUTE IIPH
nposenenuu [11[P?
7. CrnocoObl BBEIEHHS I'eHa B KIETKy. [WIBI BEKTOpPOB. I'€HBI-MapKepsl, CEJICKTHBHBIE H
pernioprepHble rensl. TpeGosanus k BexropHoi JIHK, ee cocTas, sKCIpeccus TeHOB.
8. 'eHeTnueckas HWHKEHEPHUS MEKPOOPTaHU3MOB.
9. TeHHas wumKeHepusi pacTeHuif. JIOCTH)XEHHS TICHHOW HWHXKCHEPHM M IIPOONEMBI
6robe3omacHOCTH.
10. Yro m3y4aeT KIeTOYHAS HHIKCHEPHS?
11. Kem 651 I0JTy4€eH IIEPBbIM MEKBHIOBOH THOPUI PACTUTEIBHEIX KIETOK?
12. Kakue mpeumyIecTBa UMeeT KJIETOUHAs HHKEHEPHUS EPel KITaCCHIeCKUMU

METOJaMH CEJIEKITIH?
13. Kakumu cBoiicTBaMHu 0671a1al0T pa3HbIe BHBI CTBOJOBBIX KIETOK?

Kakwue mpo6ieMbl BO3HHKAIOT IIPU MOJIyYEHHH H TPUMEHEHHH CTBOJIOBBIX

KJIETOK?
14. Kakue CI0KHOCTH MOTYT BO3HHMKATh [IPH TPAHCINIAHTAIINY TKAaHEH H OPraHoB?
15. Yto Takoe TpaHCTeHe3 ¥ KAKOBa €r0 pojib B COBPEMEHHOM OHOTEXHONIOTHH?



HazoBuTe OCHOBHEIE 3Tallbl IOyYeHHs TPAHCTCHHBIX OPraHU3MOB.
16. UYto Takoe KIOHHpOBaHHE >XUBOTHBIX? Ha30BHTE OCHOBHBIE 3Talbl KJIOHHPOBAHHS.
OcHOBHBIE CITOCOOBI KYJIBTHBHPOBAHHS JKUBOTHBIX KIETOK. KyJabTypbl >KHBOTHBIX TKaHEH H
0COOEHHOCTH KYJIbTHBHPOBaHUS OpraHoB. [ MOpHAM3aIHs )KUBOTHBIX KJIETOK.
17. MHUKpOKIOHATBPHOE pPa3sMHOXXEHHE, €ro JOCTOMHCTBA M  HENOCTaTKH, METOJBI
MHKpPOKIIOHAJIEHOTO pa3MHOXeHHUs pacTeHHH. [Torydenne Ge3BUPYCHBIX paCTECHHH.
18. KpuokoHcepBanus KyJIbTUBUPYEMBIX KIETOK PACTEHHMH U JKUBOTHBIX KaK METOJ COXPaHEHUS
reHodoHza.
19. OcHOBHBIE HampaBjJeHHWs OWOTEXHOJNOTHUM: OHOIHEPreTHKAa, KOHTPONb 3arpsA3HEHUS
OKpyXarommed  cpenpl, OMOT€OTEXHOJIOTHS,  CEJIbCKOXO3AHCTBEHHAss  OMOTEXHOJIOIHS,
OUO3JIEKTPOHHUKA, OMOTEXHOJOTHMH B HE(PTSHOM NPOMBIIUICHHOCTH, MEAMIHHE, IHUIIEBOM
IIPOMBILIIEHHOCTH.
20. Hcnosp3oBaHHe HAHOTEXHOJOTHH B COBPEMEHHOH IPOMBIIIJICHHOW  OHOTEXHOJIOTHH,
MeTOoJIaX JICUEeHHsI, THAarHOCTHKE.
21. Camoc6opka HaHOCTpyKTYp. Hano6monuka. Camoopranusanus BHPYCOB, OHOJIOTHYECKHX
MeMOpaH, HYKJIEHHOBBIX KHCIIOT, [TOJUCAaXapUIoB, aMHUIOHIHBIX Gubpmmi. Camocbopka HUTEH
II€IKa ¥ MayTHHBL.
22. KakoBBbI EPCIIEKTUBEL IPUMEHEHHS GHOTEXHOJIOTHH B THAaTHOCTHKE U JIeUeHUH Oose3HeH?

CamocTosiTeibHAs padoTa CTyeHTa

1 Paznen 1 | BoimonHenue noMaliHero 3aganus U NpopaboTKa AOMOIHATEBHOMN 8
JIMTEPATYPBL.

. Paznen 2 | BeimonHenue momainHero 3aganus 1 popaboTKa AOMOIHATEIBHOM 8
JIUTEPATypBL

3 Paznen 3 | HoaroToska k naGopatopHeM paboTam. 8

4 Paznen 4 | IoaroroBka k n1a6opaTopHbIM paboTam. 8

5 Paznen 5 | HoaroroBka k 1aGopaTtopHeIM paGoTaMm. 8

6 Paznen 6 | Ioaroroska k 1a6opaTopHbIM paboTam. 8
DK3amMeH 6

Llempio  caMOCTOSTENbHOM paboThl  SIBIAIOTCA (OPMHUPOBAaHHE JIMYHOCTH CTYICHTa,
pa3sBUTHE €ro CIOCOOHOCTH K CaMOOOYYEHHIO M IIOBBINEHHIO CBOEr0 INPOQECCHOHAIBHOTO
YpOBHS.

CamocrosTenpHas padoTa CTyJEHTOB BKIIOYAET 3aKPEIICHHE TEOPETHUECKOro MarepHaa,
MOATOTOBKY K BHIIONHEHHIO M 3ammre J1abopaTopHbIX pa6oT. OcHOBHBEIE  (HOPMBI
CaMOCTOSTENBHOM pPaboOThl 3aKJIIOYAIOTCS B IMPOPAOOTKE MOMOJHHTEIBHON JHTEpaTyphl,
TIOATOTOBKE K MPAKTHYECKMM U JIaOOPaTOPHBIM 3aHATHAM, HalHCaHHe pedepaToB, BHIOTHEHHE
THIIOBBIX PAacyeTOB, BBHIIOJIHEHHE PAaCYeTHO-TPAQUIECKUX U JIOMAIUHUX 3aJaHUH, YCTHOMY
OlpoCy, MOATOTOBKE K KOHTPOJBHBIM paboTaM M PEHTHHI-KOHTPOIIO. Kontpons
CaMOCTOSITENTEHOM PabOTHI CTYIEHTOB OCYIIECTBIIICTCS Ha KOHCYJIbTAIlMsIX,

CamocrosTensHas pabora cryaeHToB (54 waca) moapasymeBaeT paboTy IOX
PYKOBOJCTBOM IIpeNogaBaTeiieil (oAroToBKy K IPAKTHIECKUM 3aHATHAM) H HHIMBHIYalbHYIO
pabory cryzmenTa c¢ IIK, B Tom umcie u B cetd INTERNET, a rtaxxe paboTy B Hayd4HOH
6ubmmorexe Bnl'Y ¢ 37€KTpOHHBIMHU pecypcaMu.

Texymuii KOHTPOJIL OCBOSHHSI MaTepHalla U CaMOCTOATENbHOM pabOThl MPOBOAATCS Ha
MPAaKTUYECKHUX 3aHATUSIX, HA KOHCYNbTalUAX, PEUTHHT-KOHTPOJIAX.
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3. WmxeHepHas OMOTEXHOJOTHS: OCHOBBI TEXHOJIOTHH MHMKPOOHOJIOTHYECKAX MPOH3BOICTB /
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5. CoBpeMeHHBIE ITPOGIEMBI M METOABI OHOTEXHONOTHH [DIIEKTPOHHBIA pecypc]: 3JIEKTPOH.
y4e0. mocobue / H. A. Boitaos, T. I'. Bomosa, H. B. 3060Ba u ap. ; mox Hayu. pex. T. I.
Bonosoii. Kpacrosipck: UTTK COVY, 2009.

B) UHTEpHET-pecypc

1. http://www.biotechnolog.ru/ - Kyssmura H.A. OcHoBBl GHOTEXHOMOTUH: yueOHOE HOcOOHeE
JUISL CTYJIEHTOB OHOJIOTHYECKOT0 (haKyIbTeTa.

2. http://bio-x.ru/ - HTepHET-MTOPTAI 0 GHOTEXHOIOTHH
3. http://molbiol.ru — HTepHET-IIOpTAN T10 KJIACCHYECKON W MOJIEKYJIAPHON OHOJIOTHH

4. UnrepreT-xypHan «KoMmmepueckas GuoTexHoorus» http:// www.cbio.ru/

5. Hay4anas JIEKTPOHHAS oubnmorexa (H2Bb) www.elibrary.ru
6. http://www.ncbi.nlm.nih.gov/ - National Center for Biotechnology Information

7. http://www.rusbiotech.ru/data_base/ - ba3a nanubix Pyc6uorex
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8. http://www.biotechnologie.de/ - T'epmaHckas wuHOpOpMAaIHOHHas MaThopma IO
OHOTEXHOJIOTHH

9. http://bio-m.org/ T'epmanckuii GHOTeXHONIOTMYECKHH KiacTep BioM

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
JUCITAIIIIMHDBI «OcHOBBI 0MOTEXHOJIOTHil»

JIeKIIMOHHEIE U IPAKTUYECKUE 3aHATHS TPOBOAATCS B ayquTopusax kadenpst BOCT (503-3;
529-3; 331-3), 060pyIOBaHHBIX KOMITBIOTEPAMH, IIPOEKTOPOM U MHTEPAKTHBHOM JOCKOH.

[Mporpamma cocrasinena B cootBercTBur ¢ PI'OC BO no nHanpasnenuio «buorexHu4eckue
CHCTEMEI U TEXHOJIOTHNY, (TpOoGIMIb ITOAr0TOBKY «bHOMeINIIMHCKAs HHKEHEPHSD).
PaGouyio mporpamMmy COCTaBHI MAOLUEHT Kadeapsl DHOMEIMIIMHCKHX OJIEKTPOHHBIX
cpeacts u TexHoynoruit (BICT), kapanaat JIOTUYECKUX HayK, CTApIINi HAYYHBINA COTPYIHHK
TutoB Urops Hukomnaesuy. /ﬂ
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