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1. UEJA OCBOEHUS JUCIUTIIAHBL

Lle/BI0 OCBOEHHMS JUCIMIUIMHEI «BBenenne B OHOTEXHOJOTHIO» COCTOMT B TOM, 4T00B! JaTh
TpeJICTABJEHHE O HA3HAYCHUH COBPEMEHHO! OHOTEXHOJIOTHH, 1 €€ OymymeM. B 3amaun Kypca BXOIUT
PACCMOTPEHHE BOTPOCOB, CBA3aHHEIX ¢ OCHOBaMU OMOTEXHOOTHHYECKUX NPOLECCOB, BOSMONMHOCTH HX
COBEPIIGHCTBOBAHMS HA OCHOBE TIPHMEHEHHs BBICOKOAKTHBHBIX —IPOIYLCHTOB, MPHHIHIOR
AMMOGWIIM3AIME KJIETOK H (DEPMEHTOB, WCIIONB30BAHHE METONOB KIECTOYHOH H reHETIHIECKOH

HH)KCHEPUH.

2. MECTO JUCHOUILIMHLI B CTPYKTYPE OIIOII BO

Jucnuumina «BefieHne B OHOTEXHONOTHIO» B COOTBETCTBUM C ®I'OC BO mo HanpaBICHUIO
noaroToskn 06.03.01 Buonorss oTHOCHTCS K 0a30BOM JacTH B1 noxrorosku Gakanaspa. Jlornaeckas
A COIepiKaTeTbHO-METONMYECKas B3aUMOCBA3h JUCIIHIUIMHEL «BBenenue B OHOTEXHOJIOTHIO» C
apyravu gactsivi OTTOIT: st yCIIEIHOro OCBOCHHS MUCIHIIHHEL HeoOX0uMbI 6a30Bble 3HAHHS 110
XUMHH (AHATMTAYECKOH, (U3NIECKOH U KOJUTOMJIHOM), MUKPOOHOJIOTMH W BHPYCOJOTHH, ¢dusuke,

GHOXUMHUE H MOJIEKYJISIPHOI OHOJIOTHI, TEHETHKE.

3. KOMOETEHLHA OBYYAIOIIET'OCA, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUSA JUCHUILTAHDI

B mpomecce OCBOGHHS NAHHOH JMCIMIUIMHBL CTYyJCHT (opMupyer H JIEMOHCTPHUPYET
CIeIyIOLHIe KOMIIETCHIUH:

3HaTh:

- COBpPEMEHHBIE  IPEJICTABIIEHNSL o6  ocHoBaX  OHOTEXHOJOTHYECKHX — H
GYOMEIMIIMHCKAX IIPOU3BOJICTB, TEHHOH HIDKCHCPUH, HAHOOHMOTEXHOJIOTHH, MOJIEKYJISIPHOTO
moznemuposarus (OITK-11)

VYMeTsh:

- [IPAMEHSTH COBPEMEHHBIC MPE/ICTABICHUL 06 OCHOBaX OHOTEXHOIOTHYECKHX H
6UOMEIMIMHCKIX TPOU3BOJCTE, FeHHO WHOKEHEpHIH, HAHOOHOTEXHOJNOTHH, MOJIEKYJIAPHOTO
monenuposanus (OIIK-11)

Brnaners:

- CIIOCOOHOCTBIO ~ NPHUMEHATH ~ COBPEMEHHBIC npencrasieHns 00 OCHOBax
GHOTEXHOJIOTHYECKUX u GHOMEIUIIMHCKHX IPOU3BOJCTB, reHHoi HH)XEHEPUH,

HAHOGHOTEXHOIOTHH, MOJIEKYJIIPHOI0 MOJCTHPOBAHIA (OIIK-11)



4. CTPYKTYPA U COAEPKAHUE TUCIHUATIIAHBI
«BBezenue B OHOTEXHOJIOTHION:

OGIast TPYIOEMKOCTS JUCLMIIIHHEI COCTABIIAET 3 3a4ETHBIX eIMHHULIB, 108 yaca.
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TeopeTH4ecKuii Kypc.
Beenenne BHOTEXHOIOTHA KAk OJHO M3 OCHOBHBIX HAINpaBICHHM HAayYHO-TEXHHYECKOTO

mmporpecca.

1. Pasznen Ilpenmer u 3agaum OmoTexHosmormu. VicTopus pasBuTUs OHOTEXHONOTHH:
ZONACTepOBCKas 9pa; MOCIENACTePOBCKas 9pa; 3pa AHTHOHOTHKOB; 3pa YIPABIIEMOro OHOCHHTE3A;
5pa HOBOM 6GHOTEXHOIOTHH. 3aa4y GHOTEXHONOTHH.

2, Pasnen DieMeHTHI, ciaraiomue Guorexmosormio. OOmuil BuL OHUOTEXHOJIOTMIECKOTO
npomecca: npesdepMeHTaLHOHHAs CTa/Ws, CTalus (pepMEHTalkH, noctdepMeHTAMOHHAs CTaIHsL.
Buonoruueckie areHThl (KIETKH, MHKpOOHBIE MOHOKYJIBTYPBI H acCOLHAlUH, (hepMeHTEL,
KyJIBTYpBI KIIETOK M TKaHEH, TPaHCICHHbIE opraausmel). CyGeTpaThl 1 cpefpl. [IponyKTsL.

3. KyapTHBHpOBaHHE GHOTEXHOTOrHYECKHX 006bexToB. CyOCTpaThl Ui KyJIbTHBHPOBAHHUA
61006BeKTOB. [IpHPOJHEIE CHIPHEBBIE MATEPHAIBL. TTo6GouHble TPOAYKTHI — OHOTEXHOJIOTHIESCKOE
chipbe. XuMHUecKHe W HereXuMHYECKHe CyOCTPATHI. CrIpbeBble MaTepHanbl M [EPCICKTHBBI
GuoTexHonoruy. CrocoGbl CO3JAHHS W TOANEP)KAHHMS CTEPHIBHBIX YCIOBHH. ObecnieueHue
acenTHUECKUX ycoBHil. Metoxs! crepuuzanun. Iloqnepxanue CTEpUIbHBIX YCIIOBHH.

4. BHOTEXHOJIOTHSI ¥ PO6JIeMBbI 3aIHThI OKPYKAIOMEl cpeabl. BuoJjiornyeckas 04HCTKA
CTOMHBIX BOA. IIpoGieMbl ¥ 3a/add DKOJIOTHYECKOiH 6uorexsoyiorur. CTOYHBIE BOJABI KakK
06BeKTE OUHCTKH. OOIIMe IPHHIKNE OYHCTKY CTOYHBIX BOX. BHOJOTHYECKHEe METOIBI OMHCTKH
cTo4HBIX BOA. Kiaccmpukamus MeTOZOB OHOJIOIMYECKOH OYHCTKH. AospobHasi 6HonoruyecKas
ouncTka. AHaspoOHas OuosiornyecKas O4hCTKa.

> BuoJjiornyeckasi 04HCTKA M Xe300pauys ra3oBo3ayHbIX BbIGpocoB. Kiraccupurauus
METO/IOB [I€30/I0PAIlii OTXOMAIIHX Ta30B C IOMOIILI0 MEKPOOPraH3MOB.

6. IlepepaGoTKka  OPraHUMYECKHX  OTXOJOB. O6mas  xapaKTepUCTUKa  OTXOMOB.
Mukpo6uoIornyecKas nepepaboTka OpramauecKux OTXOHOB. O6oramnieHue KOPMOBBIM OEIKOM.
Curocoparue. KommocTupopanue. Ad3po0Has CTaOMTH3ALAL. AmaspobHoe cOpaxuBaHHE |
MeTaHOTeHepalusl.

7 Buopemeauanust no4s. OCHOBHbIE QAKTOPBI, BIMIIOMHUE HA BBIOOp CIOCOOOB peMeualiu
ous. BronorHyeckue ¥ KOMOMHUpOBaHHEIE MeTOABL. CaMOOUHIIeHN e (IPUPOXHOE HCTOIEHUE)IO
BHOCTHMY/TMpOBaHie. BHOKOHIEHTPHPOBAHHE K JIOKATH3AIHAL.

8. 3axogenne. CTpaTeryst pa3sBUTHs OHOTEXHONOTHH B P® na 2012-2020rT.



Ilepeuens TeM NPAKTHIECKHX pabot:

1. Ipaxmuueckas paboma Nel (cemunap)

TeMsbl IOKJIAIOB:

- HcTop¥isi BOSHUKHOBEHHUS 1 (popmupoBanyst GHOTEXHOJIOTHH

- JTOCTHXKEHUS COBpEMEHHOH OHOTEXHOIOTHH

- CoLpaIbHO-ITHIECKHE ITPOGIEMBI 6HOTEXHOJIOTHI

- Q61acTH IPUMEHCHUSA GROTEXHOJIOTOT’it: POCCHHCKUH K 3apyOeKHBIN ONBIT

2. Ipaxmuyeckas paboma No2 «Texnonozudeckue 0CHOBbI GUOMEXHOI0ZUHECKUX
npou3eo0cme»

Cxema Nel TIpuHIUIHabHas CXeMa peanu3atii GHROTEXHOJOTHUECKOro npomecca (1o V3.

Buectyp uap., 1987)

Cxema Ne2 Cxema 6GuopeaKTopa IeprHoSHIecKoro JieficTBHS

Cxema Ne3 Cxema TypOyIspHOTO OHOpEaKTopa MOJTHOTO BBITECHEHUS

Cxema Ned CxeMpl GHOPEaKTOPOB s POTOTHOTO KyJIbTEBHPOBAHHAS. MUKPOOPraHH3MOB
3. Ipaxkmuueckan padoma Ne33auguma npaKmu4ecKol pabompt Ne2 (KoNLIOKEUYM)
4. Hpaxmuyeckas paboma Nod (cemunap)

TeMpl JOKIATOB:

- [IuTaTebHbIE Cpeabl ¥ MPHHIMIEL HX Kacchu(pUKaLiK

- TpeGoBanus, NPSABABISICMBIC K MUTATEeIBHBIM CperiaM

- VeroBHs KyIbTHBAPOBAHNII MHKPOOPraHU3MOB

5 Ipaxmuueckan padoma Ne5 (cemunap)

TeMpl JOKIIAIOB:
- Kpurepny OLEHKH 3¢ peKTHBHOCTH GUOTEXHOJIOTHUECKHX TIPOIECCOB

= KOHTpO.TH: u ynpaBneI-me OHOTEXHOJIOIHYCCKIMU npoueccaMH, MOJIEIMPOBAHUC U
ONTAMHM3ALHA.

6. IIpakmuuecka paboma Ne6 (cemunap)

TeMbl IOKIAIOB:
MupoBast IKoJIoriIecKast cHTyaIus i posib GHOTEXHONOTHH B ee yJLyqIIeHHH

Postb 6HOTEXHONOTHH B 3alIUTE 1 03710poBeHnH Grocheps!

5. OBPA3OBATEJIbHBIE TEXHOJIOTUH

VebHEI BeC 3aHATHH, MPOBOIMMELX B MHTEPAKTUBHBIX (hopMax, SABIACTCA [JIaBHOM LEIBIO
[pOrpaMMBI H B LIEJIOM B yd4eGHOM mporecce 1 cocrapsnor He MeHee 20% ayUTOPHBX 3aHATHH, C

nesBI0 OpMUAPOBAHNUS U PA3BUTHS 1pod)ecCHOHAIBHBIX HABBIKOB 00yJaIOIHUXCSL.



IpemmonaraeTcsi UCHOIB30BAHAE B yueGHOM IpOIeCCcEe AKTUBHBIX M MHTEPAKTHBHBIX bopm
IpOBENICHUs 3aHATHH (IENOBBIX M POJEBbIX HID, pa3Gop KOHKDETHBIX CHTYyalif) B COYCTAHHMH C
BHeay[UTOPHOH paboToil ¢ MEmbio OpMUpOBAHMSL M PA3BHTHA NPO(ECCHOHATBHEIX HABBIKOB
obydaroumxcs. TLIaHUpyeTCs HCTIONB30BATE muddepenmposanHoe 00ydeHHE U AKTUBHBIE METOZBL
IpOBEPKM 3HAHMH TPH IPOBEJICHHN KOHTPOJIBHBIX paGoT, TeCTHpOBaHHS. AyAMTOpHad |
CaMOCTOSTENbHAS. PaBOThl JOIKHBL ObITH HANpPABJICHE! Ha yriyGreHue U PacIIMPeHHe TONy4eHHBIX
3HAHHi, HA 3AKPETUICHUE IPHOOPETEHHEIX HABBIKOB U NPUMCHEHHE hopMHpyEMBIX KOMITCTEHIHH.

PeliTHHIOBAS CHCTEMA ATTECTAIH CTy/ICHTOB PEalu3yeTcs B OCHOBHOM Ha JICKIIHAX, U B JJAHHOK
nporpaMMe pasouTa Ha psifi PA3HOILIAHOBBIX sa7aHMi, MCTIONE3YIONX PA3HBIC TEXHONOIMH OOy eHIs

Y KOHTPOJIA 3HAHWK OJHOBPEMEHHO.

6. OLIEHOYHBIE CPEACTBA JUJIS TEKYIIEIO KOHTPOJISA VCIEBAEMOCTH,
IPOMEXYTOYHOM ATTECTAIIMA 10 UTOT'AM OCBOEHUS JUCIHHAILTMHBI
1 YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJBHOM
PABOTHI CTYAEHTOB

C nuensio BHaOOTKH y OOYyHArOIUXCs TBOPHECKOIO MBILIUICHHS TPH PELICHHH
IpUKJIafHBIX 3374, CBA3aHHBIX C Gymymeil CIeuanbHOCTBIO, YMCHHUA HCIIOIb30BaTh Hambomee
BepHBIE IyTH IIPH aHAIH3E 5KOJIOTHUECKHAX CHTyaruii pazpaboTaHbl 3afaHus 1L MPaKTUYECKHUX
3aHATHH ¥ TIepeYeHb BOIPOCOB K PEUTHHI-KOHTPOJIIO ¥ 324CTY.

Bompochl o pasfeJaM MpOrpaMmbl AAs TpOBEAeHHs TEKymero KOHTpOJs M

leOME)KyTO‘lHOi;I aTrecTalyu o HToraM 0CBOCHHUS JHCIHIIHHBI

Peiimunz — KoHmpo.ib Nel

1: MecTo B pojibs GHOTEXHOJOrHH KaK HayKH. CBs13b GMOTEXHOJIOTHH C IPYTHMH HayKaMH.

2. Kaxyie OCHOBHBIC IIEPUO/IbI MOYKHO BEUIETHTE B PasBHTHH GHOTEXHOJIOTHH ?

3. OxapaKTepu3yTe JIOTIACTEPOBCKUM 5Tan B PA3BUTHA HAYKH.

4. KakoBbI OCHOBHBIE OTKPBITHS 1 pa3paboTKH HOCIETIacTEPOBCKOM 3pBI B GroTeXHOIOrAn?

5. Dpa aHTHOMOTHKOB. KakoBo 3HAUEHHe OTOrO OSTama B pasBUTHA H CTaHOBJICHUU
GUOTEXHOJIOTHH?

6. OxapakTepusyiTe 3py HOBOM OMOTEXHOJIOTHH.

7. TlepCIieKTUBEI PA3BATAS GHOTEXHOJIOTHH B Pa3IHYHBIX OTPACIAX.

8. IIpuBe/Te MPUMEPBI ONPESCHIS TepMHHA (GHOTEXHOTIOTH.

9: TlepeuncIuTe OCHOBHBIC 331291 COBPEMEHHOM GHOTEXHONOTHHU.

10.  TIpemmymiecTBa GHOTEXHONOTHA mepex IpyTuMU BUIAMH TEXHOJIOTHH.
Peiimunz-konmposio Ne2

1. MesKIMCLUILIHAPHBI XapaKkTep GUOTEXHOTIOTHH.

2. Onummute mpenepPMEHTALHORHYIO CTAIHIO GHOTEXHOJIOTHIECKOro Ipomecca.

3. OnuumuTe cTaguio pepMeHTaUH.



Typ6unOCTaTHBIA ¥ XEeMOCTATHEIH crIoco0 yIpaBIieHUs CTaAUIUMH (epMeHTaLHH.
Onumwre TocThepMEHTAHOHHYIO CTaXHIO GHOTEXHOJOTHUECKOTO IIpoecca.

MuxpoGHas KieTka KaK OuoTOrMIecKuil areHT

Cy6cTpatsl B Cpejibl Kak OHOJIOTHIECKHE areHTbI

A

ITposyKThl (OXapaKkTepu3oBaTh TPU IpYIIIBL)

9. Acentuka. Obecredenne acenTHICCKUX yCIOBUH

10.  IepeunciuTe METOIBI CTEPHITM3ALMH

11.  TepMmudecKas CTCpUIM3ANUA

12.  OcMOTHYECKOE HaBJICHHE KaK METON CTepUIU3alUI

13.  VipTpadmoieToBoe H3IyYeHUEe Kak METOX CTEpHIHM3ALIH
14.  Crepumusanys MHGPAKPACHBIME JyUaMH 1 O30HOM

15. XwuMuyeckas CTCpHIIA3AIL

16.  Crepwmasanus (uibTparnueit

17.  Crepunusans BO3AyXa

18.  PammanuoHHas CTEpUIIA3AIUL

19.  Pa3BuTHE B3TVISAOB HA GHOTEXHOJIOIHIO C TOUKH 3peHHs 3allATEl OKpY’KaromIeH cpeIpl
20.  IIpoGmemsl U 331241 5KOJIOTHYECKON OMOTEXHOIOTHH

Peiimunz — konmpons Ne3

1. Bronorngeckas O9MCTKa CTOUHBIX BOI. Knaccu@ukarys METOI0B GUOJIOrHYECKON OYMCTKHU.
2 BHOIOrAYECKHE METOIBI OUMCTKH Fa30BO3IYIIHbIX BBEIOPOCOB

3. BUOTEXHONOTHYECKHE CIIOCOOBI 00e3BpeXUBAHASL U nepepaGOTKH OTXOZOB PasIHIHBIX
rpynn

4. MukpoGronornyecKas nepepaboTKa OpraHM4ecKux OTXOMOB: oforaiieHne KOPMOBBIM
6emKoM

S MuxpoOuonoTHIecKas nepepaboTKa OpraHAIeCKHX OTXO0B: CHJIOCOBAaHHE

6. MuKpoGHOTOrHYecKas nepepaboTKa OpraHuYeCcKuX OTXO/0B: KOMITOCTHPOBAHHE

78 MHuKpOOHOTOrHIECKast nepepaboTKa OPraHuIeCKHIX OTXOJIOB: aHA?pOOHOE COPAKUBAHME U
MeTaHOTeHepalus

8. PeMenuanys 1 OHOpeMeuariusl. DaKTOphl, BIUSIOMME HA BBIGOP CIOCOOOB peMeTualliy
[I0YB

9. MeToBI ¥ TEXHOJIOTUA peMenalii

10.  BmyTpeHHss peMeuanus (caMOOUHIIIEHHE)
11.  BuocTHMyIHMPOBAHHE

12.  buoayreMeHTalHA

13.  BHOKOHIEHTPUPOBAHUE H JIOKaNA3aus

14. BuoMoOuIM3anys 1 OHOBBIIIEIAYBAHNE



Bonpocsl K 3a4eTy
MecTo 4 poiib GUOTEXHOJIOIMH KaK HAyKH. Cas135b GHOTEXHOJIOTHY € APYTHMHU HayKaMH.
TlepcrieKTHBBI pa3BUTHsI GHOTEXHOIOTUH B Pas/IMIHBIX oTpacix.
[lepedynciuTe OCHOBHBIC 3a/a4H COBpEMEHHOH GMOTEXHOIOTHH.
IIpeuMyIecTBa GHOTEXHONOTHH NIEPEN APYTHMH BHAAMH TEXHOJIOTHH.
OmumunTe npendepMEHTAMOHHYIO CTaHIO GUOTEXHOJIOTAUECKOr0 IpoLecca.
OnummuTe CTamuio (hepMEHTALAH.

TypOHAOCTATHEI i XeMOCTATHBIA croco6 yrpapieH s CTaus My pepMeHTaluH.

© N o R LD

OnumuTe TOCTGEPMEHTALMOHHYIO CTa/II0 OHOTEXHOIOTHIECKOro mpowuecca.

o

MukpoOHas KjeTka KaK OUOIOTUYECKHM areHT

-
e

Cy6eTpaTsl i Cpe/ibl Kak GHONOrMYEeCKHe areHThbL

ot
—_

TTpomyKTHI (OXapaKTepU30BaTh TPH TPYIIIIEI)

12.  Acentuka. ObecneyeHne acenTHICCKUX yCIOBHH

13.  Tepmwuueckas CTCpUIHU3ALHA

14.  OCMOTHYECKOE JABIICHHE KaK METOJ CTePHIIH3ali

15.  YiapTpaduoneToBoe H3IydIeHne KaK METON CTEePHITH3ALIH

16.  Crepuimsanus HEQPAKPACHBIMHU JTyIaMH 1 030HOM

17.  Xummueckas CTEPUIH3ALNS M CTEPHIH3AHAA (unpTpanuei

18.  Crepuwimsanus BO3AYyXa M PalualioHHal. CTEpHIA3AIUSL

19.  TIpoGnemsl 4 320344 HKOJIOTHYECKOit OMOTEXHOIOTHH

20. Buonormyeckas O9UCTKA CTOUHBIX BOL. Kraccudukanus METoI0B GHOTOrMIECKON OYUCTKH.

91.  BuHONMOrMYEecKHe METOIBI OYMCTKH ra30BO3yIIHBIX BLIOPOCOB

22.  BuoTexHOJOru4ecKue croco0sl 00e3BpEXHBAHUA U epepaboTKH OTXOJ0B PasIMIHBIX
Tpynn

23.  MuxkpoGuonorudyecKas nepepaboTka OPraHMYECKAX OTXOHOB: oboramenie KOPMOBBIM
GeKoM

24.  Mukpobuosoryueckas repepaboTKa OpraHuYECKUX OTXOL0B: CHIIOCOBAHME

25.  MuxpoOHOIOruuecKas nepepaboTKa OpraHIecKux OTXOA0B: KOMITOCTHPOBAHKE

26.  Mukpobuonorudeckas nepepaboTka OPraHHYECKIX OTXOA0B: aHadpobHOE COPAKUBAHUE U
MeTaHOTeHepals

77.  Pemenuauus H Omopemennamnus. @DakTOpH], BIMSIOIME HA BBIOOp CIOCO00B peMeHallii
ToYB

98.  MeTozpl ¥ TEXHOJIOTHH PEMEUAIHH

29.  BuocTHMYIHpPOBAHHE

30. BuoMobGmM3alys 1 GHOBBILENaunBaHAE



CamocTosiTeTbHAA padoTa cTy1eHTOB (BHeayHTOPHAS)

BreaymuTopHas paGoTa CTYIEHTOB IIPelyCMATPHBAET CaMOCTOSTENBHYIO NMOATOTOBKY IIO
cBopy, cucTemarnsanuy M 06paboTke MaTepuana H3 MPEINOKEHHOTO CIHCKA JIHTEPaTypEl (n
JOTIONHATENBHON JUTEPaTypHI), JEKIMOHHOr0 Marepuara K CEMHHAPCKAM 3aHATHSM, PEeHTHHI-
KOHTPOIIIO ¥ 324Y€ETy.

3aaHus [y CaMOCTOSTENIbHON paboThl
Tema Nel «IIpemmet 1 3a1a9u GHOTEXHOIOTHI
OCHOBHBIE BOIIPOCHI TEMbI
Hcropust pa3BUTHS GHOTEXHONOIMHU (OCHOBHBIE STarbl).

Llenu u 3anausl GHOTEXHOIOTHH

B pesynsTaTe OCBOGHHsS JQHHOM TEMbI CTYIGHT MOJDKEH 4ETKO 3HATh M IOHMMATH TEPMUH
«GHOTEXHOJIOTHSY, YMETh (hOPMyJINPOBATH LETH U 3aiayi JUCIUIUTHHBL, UMETh NPCACTABICHHC 006
OCHOBHBIX 3pax B Pa3BHTHH JAHHOM HayKH.

KOHTpOJIbHBIE BOTIPOCH! JUIS CAMONPOBEPKH 3HAHMH CTYACHTA:

1 MecTo 1 poiTh GHOTEXHONOrHH Kak Hayku. CBsi3b GUOTEXHONIOIHHU C APYTUMH HAyKaMHU.

2 Kaxye 0CHOBHBIE IIEPHOIBI MOXKHO BBINEIUTE B Pa3BUTHH OGUOTEXHOIOTHH?

3 OxapakTepu3yliTe TOMACTEPOBCKUHA ITall B PASBUTHH HAYKH.

4. KaKoBBI OCHOBHBIE OTKPBITHS ¥ Pa3spaboTKH [I0CJIENIaCTEPOBCKOMN 3PBI B 6uoTexHoIOruH?

5. Dpa auTEOHOTHKOB. KakoBo 3HaueHHe OSTOro srama B pasBUTHH H CTaHOBIICHHMH
GHOTEXHOIOTHHA?

6. OxapakTepu3yliTe 5py HOBOH GHOTEXHOJIOTHH.

7 [lepcrieKTUBBI Pa3BUTHSA GHOTEXHOJIOTUH B Pa3IIHIHbIX oTpacisx.

8. I[IpuBeArTe IPUMEPBI OLPENIE/ICHUS TePMHUHA «OUOTEXHOIIOTHSIN.

9: ITepeunciuTe OCHOBHEIE 3a/1a9H COBPEMEHHON OHOTEXHOJIOTHH.

10.  IlpeumymiecTBa OMOTEXHOJOTUH IEpes APYTHMH BUIAMH TEXHOJIOTHHA.

Tema Ne2 «DIeMEHTSI, CIaraiomue OHOTEXHOJIOTHION

OCHOBHBIE BOIIPOCHI TEMBI

O6muit BU OHOTEXHONOTHYESCKOTO Iporecca: npeadbepMEHTAIMOHHAS CTAIHs, CTa/HA
depmenTaryH, TOCTGEPMEHTAHORHA CTa/HA.

B pesyJbTaTe OCBOCHUS JAHHOH TEMBI CTYIICHT J0JDKCH 3HATH ¥ YMETh OIKCATh KKl U3 3TAlO0B
GHOTEXHONOrHUECKOro mpouecca.

KOHTpOJIbHBIE BOIIPOCHI UL CAMOTIPOBEPKH 3HAHHH CTyJCHTA:

1 OnuiuuTe NpeadepMEHTAHOHHYIO CTA/HIO 6HOTEXHOJIOIHYECKOrO MPOLECCa.

2. OnuuuTe CTaauio (pepMeHTALHH.

3. TypOuAOCTATHEI H XeMOCTATHBIA C110c06 yIpaBJIeHHs CTafUuANMK (epMEHTALMH.



4. OnummuTe NOCThEPMEHTAMOHHYIO CTATHI0 GHOTEXHONOTHYECKOro Mpomecca.

Tema Ne3 «Bronoruueckie areHThl (KIETKH, MUKpPOOHBIE MOHOKYIIBTYPBI 1 acCOLMAIH,
(epMeHTSHI, KyIbTYPbI KIETOK 1 TKaHei, TPaHCTCHHBIE OPraHM3MBI)»

OCHOBHBIE BOTIPOCEI TEMBI

BHONOrHuecKye areHThl i BX GHOTEXHONOTHUECKHe QYHKIIIH.

Cy6cTpaThl B CpeJIbl.

[TpomyKTHL.

Lenb ¥ 3a7aud TEMBI — [O3HAKOMHTE CTYACHTA C OCHOBHBIMH BHIaMH OHOJIOTMYECKUX areHTOB:
GakTepu M [MAHOOAKTepwH; IPHOBI BOTLOPOCIH; TpocTeifiye; KyIbTypsl KIETOK pacteHuil u
JKUBOTHBIX; PAacTeHUs — HH3LIME (amabeHa-a30/Ia) U BBICIIHE — DSICKOBBIC; CyOKNIETOYHBIE
CTPYKTYpHI (BUPYCHL, ILIa3MHUMEL JTHK). B 3aja4us JaHHOW TEMBI TAKXKE BXOIHT paccMOTpEHHUE
BaKHEHIIUX TPYNI CyOCTPaToB, OMONOTMYECKUX areHTOB M 06pa3syeMbIx B GHOTEXHOJOTHIECKUX
nporeccax MpoIyKToB

Jlis yCIIEIIHOTO OCBOCHHMS JAHHOHW TeMBI JIKIHH CTYACHT JOJDKEH IOBTOPUTER CTpOEHHE U
GHOOTHUeCKHE OCOBEHHOCTH [PHOOB, BOOPOCIIEH, 6axTepuii 4 BUPYCOB.

KOHTpOJBHBIE BOPOCHL s CAMOTIPOBEPKH 3HAHUM CTYAEHTA:

1. MuxpoOHas KIeTka Kak GUOTOTHYECKUH areHT
2: Cy6eTpaThl | Cpebl KaK GHONOrHIECKUe areHThL
3. TIpomyKTH (OXapaKkTepyu30BaTh TPH IPYIITIEL)

Tema Ned «CriocoBBI CO3IAHMS U IOANEPIKAHHS CTEPHITBHBIX YCIIOBHI»

OCHOBHBIE BOTIPOCHI TEMBI

AcenTuka

O6ecreueHne aceNTHYECKHX YCIOBHH

MeTo/p! CTepHIM3aAIHN

[MopepKaHue CTEPHIBHBIX yCIToBHi

[lens u 3amaud TeMbl — MO3HAKOMHTH CTYHEHTOB C METOAAMH CTEPHIM3ALUA: TEpPMHIECKOH,
cTepmiH3aleli OCMOTHUCCKUM JABICHHEM, yIBTPadUOIETOBBIM HU3IyJCHHCM, HH}ppaKpaCHBIMU
JTy4amd, O30HOM, XYMHUECKOH — CTEPHIM3ALUeH, crepmwiM3alMedl  rasom, panuaHOHHOM
CTepHIH3anyeH

KOHTPOIbHBIE BOTIPOCH! [l CAMOTIPOBEPKH 3HaHWUii CTyJIEeHTa:

1. Yo TaKo€ acenTHKa U 4TO OHa B cebOs BrroUaeT?
2 MeToms! obecedeH s aceITHIECKIX yCIoBui
3. MeTopl CTepUIH3alul

Tema No5 « BHOTEXHOJIOTHS U po0JIeMBl 3aLATHI OKpyIKaloIeH CpeIb»

OcHOBHBIE BOIIPOCHI TEMBI

JKONOruuecKast OuOTEXHOIOTHSL. VcTopusi BO3HUKHOBECHUS



TIpoGneMsl ¥ 3a1a4H HKOJIOTHIECKOH OHOTEXHOJIOTHH

Buonornueckas OYUCTKA CTOYHBIX BOX

CTo4HbIe BOIBI KAK 0OBEKTBL OUUCTKH

OG61mpe TIPEHIHIE OYHCTKH CTOYHBIX BOJL

BroTOrHYECKHE METOIBI OYUCTKH CTOYHBIX BOX

[lens u 3a7a4¥ TeMBI — IMO3HAKOMHTE CTY/ICHTOR C TIOHSTHEM «IKOJNOTHYecKas OHOTEXHOJIOTHA,
pcTopueil ee TOSBICHHS, & TAKKE PACKPBITH oCcHOBHBIE Teny M 3anaud. OTAeNBHBIM BOIPOCOM
JAHHOM TEMBI SBJISCTCA OHONIOTHYECKast OHCTKA CTOYHBIX BOL.

Jlns yCHEIHOTO OCBOCHHS JAHHO# TeMBl CTYACHT AOIKEH BCIOMHHTL H NOBTOPUTH M3
IpebIAYIIHX KYpcoB 4TO TaKO® OpraHoJeNTHYECKHe CBOHCTBA BOIEL 3HaTh € (PHU3HKO-
XHMUYECKHEe TOKA3aTeNH, 3HATh YTO TAKOE XHMHHYECKOS 4 Guojornueckoe MOTPeOICHAA
xucnopoza (XIIK u BIIK).

KOHTpOBHBIE BOTPOCHI LTS CAMOTIPOBEPKH 3HaHMH CTy/EHTa:

KnaccupuKanys BEMECTB, 3arPI3HAIOIMHX BOJIOEMBI ¥ TTOYBY.

Knaccudukaiysi peib0X03siCTBEHHBIX BOAOCMOB.

OCHOBHBIE TIOKA3aTEIH! 3arps3HEHHOCTH CTOYHBIX BOA

O61e MPHHIAIE OYHCTKH CTOUHBIX BOX

Tema No6 «Bronorpyeckas OUMCTKa U 71e3010paLisl Ta30BO3 Y ITHBIX BEIOPOCOBY

OCHOBHBIE BOIIPOCHI TEMBI

MeTombl OUMCTKE BO3TyXa H Ta30BOSIYyIUIBIX BHIOPOCOB OT 3arps3HCHAH XUMHYECKOH H
6GHONOrAYIECKOi PHPOIBL.

KauecTBO aTMOC(hEPHOro BO3JyXa ONpeeiAeTcs (paxTOpaMH pasIA4HON NPUPOJBL: XUMHYECKOH —
COZlepYKaHUe OCHOBHBIX Ia3oB H IIPOYKTOB XMMHYECKAX peaxumif, Qu3MecKOH — 0cOGEHHOCTH
MUKPOKJIMMATA, SNEKTPOMArHUTHBIC M3IIyUeHNs, MEXaHHYECKHE KoTeOanyis, HOHM3alKs U APyrue,
1 Guomormueckoi — ofuiee KOIHHECTBO MEKPOOPIaHH3MOB, TPHUCYTCTBAE MaTOreHHBIX (POpM,
aIepreHoB GHONOrMIeCKOro IPOMCXOMACHHUA.

KOHTpOJGHEIE BOPOCHI JUTs CAMOITPOBEPKH 3HaHUM CTyJEHTA:

Ormmute (U3AIECKUE METOMIBL OHCTKA BO3/lyXa M Ta30BO3JyIIHBIX BBIOPOCOB OT 3arpsA3HEHAR
XUMAUECKON ¥ GHOOTTYECKOH TPHPOET.

XyMidecKue METOIBI OUHACTKH BO3AYXa H [a30BO3AYIIHBIX BEIOPOCOB OT 3arpsA3HeHHH XUMHUYECKOH
1 GHONOTMYECKOM MPUPOIBL.

BUOIOrMUecKHe METOMIbl OUYHCTKH BO3yXa H Ta30BO3LYIIHBIX BBIOPOCOB OT 3arps3HEeHAN
XHMHYECKOH U 61 OJIOrMUECKOH IIPUPOIBL.

Tema Ne7 «IlepepaOoTKa OpraHHICCKUX OTXOJIOBY

OCHOBHBIE BOTIPOCHI TEMBI

O6miast XapakTepUCTHKa OTXOZ0B



MuxpobronoraiecKas nepepaboTKa OPraHuseckix OTXOJI0B
OGorameHne KOPMOBBIM OEITKOM. Cpocosanne. KOMIOCTHPOBAHHE. AspoGHas cTabuIH3aHs.
AnaspobHOe cOpaKUBAHUE 1 MeTaHOTEeHeparus.

KOHTpOJIBHBIE BOTIPOCHL UL CAMOTIPOBEPKHM 3HAHMH CTy/ICHTA:

JlaiiTe 06LIYIO XApaKTEPHCTHIY OTXO0/I0B

OIUIIATE OCHOBHBIE TPOECCHI TepepabOTKy OPraHIeckiX OTXOZIOB
Tema Ne§ «BropeMeaualus noIs»

OCHOBHBIE BOIIPOCHI TEMBI

OcHoBHBIE (HAKTOPHI, BIUAIOIIHC Ha BEIGOP CII0CO00B peMeaHarii o4B
Knaccuduxanus METOO0B 1 TeXHOJIOTHI peMeIualny

BuoIOruuecKue i KOMOHHHPOBAHHEIC METOJIBL

KOHTpOIBHEIE BONPOCHL IS caMOTpOBEPKHY 3HAHMIT CTYCHTA:
CaoiicTBa Bemecm—sarpmumeneﬁ

CpoiicTBa IOUBEHHON CPEIBI

o TaKoe peMeauanng i GuopeMeIralys

Kaccuukans METOL0B peMeanyiH

Crioco6b!1 GuopeMeHaii

7. Y‘lEBHO-METO)II/I‘IECKOE u NHO®OPMAIIMOHHOE OBECIIEYEHUE
,IlI/ICI_II/IIIJII/IHbI
a) OCHOBHAsl IATEPATYPA (dporm GMOIMMOTEKH Bual'Y):

1. TlpmknamHas 5KOOUOTEXHOIOTHSA  : yuebHoe nocobue s By30B IO CIenUHaTbHOCTH
"BroTexHonorud" : B 2 1./ A. E. Ky3Henos [a mp.] — Mockga : BHHOM. JlaGopaTopus 3HAHUMH,
2012 — (Yuebnux 1t BBICIIEH TIKOJBI) .~ ISBN 978-5-9963-0151-5. T. 1 .~—2010:— 629 c.,
[2] o mB. WL : WL, tabi. — ISBN 978-5-9963-0152-2.

2. Tpukmansas 5KOOMOTEXHOJIOTHS [DreKTpOHHBIHA pecype] yuebHoe mocoGue : B2 T. T. 2/ A. E.
Kysuenos [# ap.]. - 2- u3n. (). - M. BUHOM. JlabopaTopus suaumit, 2012. - 485 ¢. 1 WL, [4] c.
8. BKIL - (YueOHHK WA pICIe IIKOJIBY). ISBN 978-5-9963-1052-4 (T. 2) ISBN 978-5-9963-
0777-7 htt -//www.studentlibrar .ru/book/ISBN9785996310524.html

3. Harisguas GHOTEXHOIOTHA reHeTudecKasi WHXKEHEPHA [DneKTPOHHBIH pecype] / P. Imux 3
mep. ¢ HeM.-2-€ U3[. (o11.).-DNEKTPOH. rexcropsie jas. (1 daitn pdf : 327 ¢). -M. ¢ BUHOM.
JIaBopaTopust spammit, 2015. _CucreM. TpeOOBAHMS: Adobe Reader XI 9KpaH

10" http://WWW studentlibrary.ru/ book/ISBN978599632407 1.html



6) JOTONHHATENbHAS JIATEPATYPd (porrm GuOIIOTEKH Bal'Y):

1. Peibaxos, Cepreit CepreeBud. Kypc nexuu# 1O OCHOBaM guorexuonorny : B 2 4. / C. C.
PuiGakop ; BrampmMUpCKUH rOCYapCTBEHHBIN  YHHBEPCHTET (Bal'Y) .— Bumanumup
BiaquMUAPCKHH FOCY/JAPCTBEHHBIH ~yHUBEPCHTET (Bal'Y), 2008-2010. Y. 1. Bsemenue B
guorexuonoruio .— 2008 .— 68 c. : wi, Tabn. — IIpHOPUTETHRIC HAIMOHAJIBHBIE IIPOEKTEL,
OGpaszosanmue) (HHOBAHOHHAT obpaszoBaTeNbHasi IporpaMma, [poexT 3: yCTOHUHMBOE PA3BUTHC:
YesIoBeK-TIPUPOAA-KyIbTYPHOE HACICIHE. [lenp: peanu3alys MHHOBAIMOHHBIX 06pa3oBaTeNIbHBIX
mporpaMM UL TIOATOTOBKH M TIEpETOArOTOBKY  CIICLHANICTOB COLHATEHO-DKOHOMHIUECKOH,
MEIUKO-OHOJIOTHIECKOH 1 KynbTypHO# chep u It dopMupoBaHUsl y HACETCHHS 3mopoBoro o6pasa
xu3HHE) .— VIMeeTCs JIeKTPOHHAs BEpCHs .~ Bubsmorp. : ¢. 66-67.

2. BHOTEXHOJIOTHSA : TEOPHS M TIPaKTHKA yaeGHOe mocodue UL By30B 110 crermansaocty 020201
"Bronorus” / H. B. 3arockuna [1 ap.] ; mox pex. H. B. 3arockunoii, JI. B. Hazapenko .— Mocksa :
Onuxc , 2009 — 493 c., [4] . mB. WL ¢ WL — Bubuorp.: ¢. 487-493 .— ISBN 978-5-488-02173-
0.

B) IIEPHOJMUECKHE H3[AHUA

TeopeTnyecKuil ¥ HAYYHO-TIPAKTHIECKHH JKypHAI «BUOTEXHONOTHSD)

httn://www.genetika.ru/ journal/

XKypuan «BecTHHK GHOTEXHOJIOTHU U (DH3MKO-XIMIIECKOH Guomnorun» umesn I0.A.
OBYHMHHHKOBA http://www.biorosinfo.ru/archive/]'ournal/
Biotechnology Theory and practice http://www.biotechlink.org/

I') HHTEPHET-PECYPChI

http://www.biotechlink .org/

httg://elibrarv.asu.ru/xmlui/bitstream/handle/asu/ 102/read.7book?sequence=1

https://snob.ru/proﬁle/9283/blogz80227?v=1452099738
http://WWW.vokrugsveta.ru/vs/anicle/7564/

8. MATEPI/[AJILHO-TEXHI/[‘IECKOE OBECIIEYEHUE
}II/ICI.II/IIUII/IHBI
3aHATHS IPOXOAAT B ayUTOPHA 127a-1, ocHAIIEHHOHN ay TUTOPHBIMH CTOJaMU U CTYJIBAMM;

MMKpPOCKOIIAMHU Muxmen — 1, MC-20, MC -50, a TaKxe MynsTuMenni‘mmM koMIITeKcoM (HOYTOYK,
IpOEKTOP, skpaH)  (COrnacHo crpaBke O MartepranbHO-TEXHUICCKOM obecrnedeHun

006pa30BaTeNbHOrO mpoliecca o mporpamMme HAnpaBJIEHHs TOITOTOBKH 06.03.01 Broorus).
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