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1. CTpykrypa u o01asi Tpy10eMKOCTh TUCIHMILIMHBI
OO6mmast Tpy10eMKOCTh U CIIUTUTUHBI COCTABIISECT 2 3a4eTHhIE eMHUIIBI (72 yaca).

Ounas ¢popma 3aouHas popma
o0yueHus o0yueHust

Kypc 4

Cemectp 7

Jlexuun 18

[IpakTrueckue (cemuHapckue) | 36

3aHATUS

JlabopaTopHbl€ 3aHSTHS -

KoHcynpTannm -

WTOro ayauTOpHBIX 3aHATUN 54

CamocrosiTenpHasi paboTta 18

KypcoBas pabota -

dopMa KOHTPOJIS

DK3amMeH -

3auer 3auet B 7 cemecTpe

OO111€€ KOJIMYECTBO YacoB 72

2. llean ocBoOeHHSI AU CIIUILITHHBI

Henpto nuctuniaunel «Beedenue ¢ ouomexnonozuio» (cemunapot)y sBISETCS
— pa3BUTHUE y CTYIEHTOB JIMYHOCTHBIX KaU€CTB, a TaKXKe (POPMUPOBAHUE KOMIIETEHLIUN
B coorBercTBuM ¢ TpeboBanusimu GI'OC BO no nanHOMY HampaBiI€HHIO MOATOTOBKH
06.03.01 buonorus [Ipoduns «buodkoaorus»
— U3YyUYEHHE TPOMBIIIICHHOTO HCIOJb30BaHUA OHOOOBEKTOB (MHUKPOOPTaHU3MOB,
pPacTUTENBHBIX KJIETOK, )KUBOTHBIX KJIIETOK U UX OPraHOUOB);
— O3HAKOMJIEHHE C (PyHIAMEHTAIBHBIMU OCHOBAMU MOJIEKYJIIPHON OMOJIOTMH, T€HHOU
Y KJIETOYHON UH)XXEHEPUU;
- (GbopMUpOBaHUE COBPEMEHHBIX MPEACTABICHUNH O TEHETUYECKON WHXXEHEpHH,
KJICTOYHOM MH)KEHEpUHU, KaK HOBBIX HAaIpaBJICHUSAX OHOJIOIMYECKOM HAyKH, METOoJax
CO3/1aHUSI TPAHCTEHHBIX PACTEHUM U KUBOTHBIX;
— u3ydeHue mnpodieMbl OM00€30MacCHOCTH MPUMEHEHHS TPAHCTEHHBIX PACTEHUN
- U3YyYEHUE TMEPCHEKTUB HCIOJIb30BAHUS OMOOOBEKTOB B MEAMIIMHE, BETEpUHAPHOU
MEJUIIMHE, OXPAHE OKPYKAIOIIEH cpeibl, OMOIHEPIeTHKE.
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3. MecTto qucuuniinabl «BBeecHre B OMOTEXHOJIOTHIO» (CEMUHAPBI)» B CTPYKTYpe

OIIOII noaroroBku GakanaBpoB b.1.5.20 Bxomut B mukn gucuuruiid b1.b. 6a3oBoi
4acTH W NpeAHa3HayeHa s CTyIeHTOB 4 kypca mo Hamnpasienuto 06.03.01. buonorus,
npoduits «bruodkomorus.

JucuumiiHa MMEeT  MPEAUIECTBYIOLIME  JIOTUYECKME M COAEpPKATEIbHO-
METOIUYECKHUE CBSI3U CO CIACAYIOMMMH TUCIUIUIMHAMY Y4eOHOTO TIaHa: MUKPOOUOJIOT S,
TeHEeTHKa, OMOXUMUsL, MOp(DOIOTHs, aHATOMHUS ¥ (PU3UOJIOTHS PaCTEHUH .
st ocBoeHUS JaHHOM yueOHOM nUCHUIIMHBI (Y/]) CTyIeHT HOoIKeH:
3HaAmMb:

- 0a30BBIC TIPENICTABIICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX M COBPEMEHHBIX JOCTHKEHHUSIX
T'CHETHKH M CEJICKIINH, O TeHoMuKe, npoteomuke (OI1K-7);

- poib DSBOJIOUMOHHOM UJEM B OHOJOTMYECKOM MHMPOBO33PEHUHU; BJIAJICHUEM
COBPEMEHHBIMU TPEACTABICHUSIMUA 00 OCHOBAaX DBOJIOIMOHHOW TEOPHH, O MHUKpPO- U
makposBosrorun (OK-8)

ymemb:

- HUCIOJIb30BaTh 0Aa30BbIE MPEJCTABICHUS O 3aKOHOMEPHOCTSX BOCIPOU3BEICHUS U
WHJIUBUTyaJIbHOTO PA3BUTHUSL OMOJOTHYECKUX OOBEKTOB, METO/bI MOMYyYEHUSI U pabOTHI C
sMOproHaIbHBIME 00BbekTaMu (OITK-9)

enaoemo:

- CMIOCOOHOCTBIO K caMoopranusaliiu u camooopasoanuio (OK-3);

- CIIOCOOHOCTHIO TIPUMEHSATH 0a30BbIE MPENCTaBICHUS 00 OCHOBax OOIEH, CUCTEMHOU U
MPUKJIAHON OSKOJIOTUM, TPUHIIMIBI ONTUMAIBLHOTO TMPUPOJOTNOIB30BAHUS U OXPaHbI
NPUPOJbI, MOHHUTOPUHTA, OLEHKU COCTOSIHHUSI TMPUPOJHOW Cpelbl M OXpaHbl >KUBOU
npupoasl (OITK-10).

4. TpeGoBanus K pe3yJbTaTamM 0CBOEHHS IMCUMILINHBI

[Ipornecc n3yyeHus quCIUIIINHBL «BBeaeHne B OMOTEXHOIOTHIO (CEMHUHAPHI)» HaIpaBJICH
Ha opMupoBanue cienyromux komnereHui: OK-4; OK-7; OIIK-3; OIIK-5; OIIK-11;
[TK-1; TIK-5

BbInyCKHUK J0/KeH 00J1a1aTh CJIeAYIOIUMH 00IIeKYJIbTYPHBIMHA KOMIIETE HIIMSIMH
(OK):

- CHOCOOHOCTBIO UCIOJIH30BaTh OCHOBBI MPABOBBIX 3HAHUU B pa3IUYHBIX cepax
xusnenestensaoctu (OK-4);

-CITIOCOOHOCTBIO K caMOopranu3anuu u camoodpazosanuio (OK-7);

BpinyckHUK  go/keH  o0Jagath  CleAYIUMH  00umenpogecCuoHAIbHBIMHA
komnereHuusamu (OIIK):
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- CIMOCOOHOCTHIO TOHMMAaTh 0a30BbI€ MPEJCTABICHUS O Pa3HOOOpazuu OUOTOTHYECKUX
00BEKTOB, 3HAUCHHE OHMOpPa3HOOOpa3usl MJII YCTOMYMBOCTH OHOCHEphI, CIIOCOOHOCTHIO
UCIIOb30BaTh METOAbl HAOJIOJACHUS, ONUCaHMs, WIACHTU(UKAIUK, KiIacCupUKaIUu,
KyJbTUBUPOBaHUs Ouonorundeckux o0bektoB (OINK-3);

- CIIOCOOHOCTBIO MPUMEHSThH 3HAHNE MPUHIIUIIOB KJIETOYHOW OpraHu3aluu OMOJOrH4ecKuX
OOBEKTOB, OMOPU3NYECKMX MU OHOXMMUYECKMX OCHOB, MEMOpaHHBIX MPOLIECCOB H
MOJICKYJIIPHBIX MEXaHU3MOB xu3HeaesTeabHoctu (OIK-5);

-CIIOCOOHOCTBIO IPUMEHATH COBPEMEHHBIE IPEJCTABJICHUS 00 OCHOBax
OMOTEXHOJIOTMYECKUX M  OMOMEIUWUMHCKUX  IPOU3BOJICTB, TIE€HHOM HWHXEHEPUH,
HAaHOOHMOTEXHOJIOTUH, MOJIeKyJsipHOT0 MoaemmpoBanus (OIK-11);

BhinyckHMK, OCBOMBIIMI mporpamMmy OakajaBpuara, [JO0J:KeH 001a1aTh
npo¢ecCHOHAIbHBIMU KOMIIeTeHUMSAMHU (I1K), COOTBETCTBYIOIMMU BULY
npodecCuOHaIbHOM  JIEATENIbHOCTH, Ha  KOTOPBIM  OpPHUEHTHUPOBAHA  Iporpamma
OakanaBpuara:

-CITIOCOOHOCTBIO IKCIUTYaTUPOBATh COBPEMEHHYIO ammapaTypy U OoOOpyIOBaHHE IS
BBITIOJTHEHUSI HAYYHO-MCCIIEIOBATEIHCKUX TOJIEBBIX M JIAOOPATOPHBIX OMOJIOTMYECKUX
pa6ot (ITK-1);

-TOTOBHOCTBIO ~ KCIOJIb30BaThb  HOPMATUBHBIE  JOKYMEHTBI,  OMNPEIEISIONINE
OpraHM3aIMi0 W  TEXHUKY O€30macHOCTH  paboT, CHOCOOHOCTHIO  OIICHHUBATH
0100€30MacHOCTh MPOAYKTOB OHWOTEXHOJIOTHYECKUX M OWOMEIUIIMHCKUX IPOU3BOJICTB
(IIK-5);

B pe3ynbTare 0oCBOCHUS JUCHUIUIMHBI CTYJEHT JOJIKEH:

3namo:
- OCHOBHbI€ MMPUHIIUIIBI OPraHU3aluK OnoTexHoIornueckoro npoiecca; (OK-4,0K-7) ;
- OCHOBbI OMOTEXHOJIOTHMH, OCHOBHBIEC CBEACHHUA O OMOOOBEKTaX U MeTojax paldoThI C
aumu (OI1K-3, T1K-1,I1K-5);
- KpYyr JKOJIOTMYECKUX IMpo0JeM, pelIaeMblX B paMKaX OMOTEXHOJOTMU W TYTHU HX
pEILICHUsSI— HCIIONIb30BaHUE OMOTEXHOJIOTMUYECKMX METOI0B B OXPaHE OKPYKAIOUIEH Cpebl,
Oumoaerpaganuyu KCCHOOMOTHUKOB, OYHUIeHUN cTouHbIX Boj; (OITK-5,0T1K-11,I1K-1);
- Mopdonoruyeckue, (HU3MOIOTUYECKUE U TEHETUYECKHE 0COOEHHOCTH
IPOKApUOTUIECKOH 1 dykapuotudeckoit kietku; (OK-4,0K-7,0I1K-3)
- OCHOBBI MOJICKYJISIpHOU Ouonoruu, crpoenue monekyn — JIHK u PHK; (OK-7,0I1K-3,
[1K-1, TIK-5)
-OCHOBBI T€HETHUECKOW M KJIETOUHOU MHKeHepuu, MeTo bl pekomOnHaHTHbIX JJHK; (OK-
7,0I1K-3,0I1K-5, I1K-1)
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- TH(POPMALIMIO O PECTPUKTA3aX, UCIOIb3YEMbIX B FT€HHOW U KiIeTOUHOW nHkeHepuu; (OK-
4,0K-7,0IIK-3,0I1K-5,0I1K-11,ITK-1,ITK-5)

- OCHOBBI OMOPHEPreTUKH, CBSI3aHHBIE C HMHTEHCHdUKaluer mnporecca (HOTOCUHTE3a
METOJIaMH OMOTEXHOJIOTHH,

- OMOTEXHOJIOrHYECKOe MoyucHre Ororasa u stanoia; (OK-4,0K-7,011K-3)

- MHKPOOHMOJIOTHYECKHUE U (PEpMEHTATUBHBIC PEAKIINH, TIPOUCXOISAIINE B IIPOIIeccax
opoxenus; (OK-4,0K-7,0I1K-3,0I1K-5,011K-11,ITK-1,I1K-5)
-niepcrekTuBsl Onorexnosorun. (OK-4,0K-7,0I1K-3)

YMmern:

- IPUMEHSATH TCOPUTHYCCKHE 3HAHUS JUISI PEIICHUS TPAKTUICCKUX BOIIPOCOB
PaIMOHATILHOTO TIPUPOAOIIOIH30BAHUS U OXPaHbI TIPUPO/IHI;

- aXOJIUTh U aHAJTU3UPOBATh HH(OPMAIIHIO 0 ONO0OBEKTAX, HCIIOJIb3YEMBIX B
ounorexnonoruu; (OK-4,0K-7,0I1K-3,0I1K-5 ,I1IK-5)

- oadupaTh 6MO0OBEKTHI JIsl padOTHI B OMoTexXHONOrnuecko Jadoparopun; (OIK-
5,0IIK-11,ITK-1,ITK-5)

- OIICHUBATh PHUCKH, CBSI3aHHBIC C HUCIIOIB30BAHUEM U PaCIPOCTpaHEHHEM OHOOOBEKTOB,;
(OK-4,0K-7,0I1K-3)

Baaners:

- HaBBIKAMH pabOTHI C MUKPOCKOTIOM, ¢ Y4€OHO METOIMYECKON U HAYYHOU JINTEPaTypOi,
WHTEPHET pecypcaMu, yriayOJsaTh 3HaHUS C TOMOIIbIO HOBBIX HH(GOPMAIMOHHBIX
texHojioruii; (OK-4 ,0I1K-3,0I1K-5,0I1K-11)

-HaBBIKAMU TIPUTOTOBJICHUSI PACTBOPOB Pa3HOM KOHIIEHTpAIlUU, onpeaessasTh pH pacTBOpoOB,
KHCJIOTHOCTh MOJIOKA M MOJIOUHBIX MpoaykToB; (OK-4,0K-7,0I1K-3,0I1K-5,0I1K-11,T1IK-
1,I1IK-5)

~-T€XHOJIOTMEN MPUTOTOBIEHUS MPOOMOTHYECKUX MUILEBbIX MPoAyKkToB; (OK-4,0K-7 ,I1K-
1,I1K-5)

-HaBBIKAMU CaMOCTOSITEIILHOM uccaeaoBaTenbckoit padotsr; (,OK-7,011K-3,0I1K-5,0I1K-
11,I1K-1,ITK-5)

-ME€TOJIaMU HKOJIOTUYECKOT0 00eCIIeYeH s MPOU3BOICTBA U MH)KEHEPHOH 3aIlUThI
okpyxkatomier cpeasl. (OITK-5,0T1K-11,I1K-1,ITK-5)
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5. Coaep:xaHue U yueOHO-MeTOAUYECKAsl KAPTA IMCUUILIMHBI « Beedenue ¢ buomexnonozuro (cemunapot)y

Home CamocrosiTesbHast Ilepeue
KouuuyectB
p HaunmeHoBaHue TeM (BOIPOCOB), 3ansTus padora ®opmbl 0 GAILIOB Hb JIuteparyp
Heae HU3y4aeMbIX 110 JAHHOM AUCHUILIHHE CTYIeHTOB KOHTPOJIs KoMIeTe a
JIH a np Coaep:xanue Yacsl min | max HIMH
1 BBeneHue B OMOTEXHOJIOTHIO (BBOIHAS Pa3Butne KoncrekT OK-4; | (1-10)
JICKIIHST) OHMOTEXHOJIOTUH B OO6cyxaeHun OK-7;
Hcropus pa3BUTHsI OMOTEXHOJIOTHH. Poccun € B XoIe OIIK-3;
CBs3b OMOTEXHOJIOTUH C 2 YCTHOTO OIIK-5;
(byHIaMeHTaIbHBIMUA HayKaMu BTOPOM orpoca Ha OIIK-11;
IIOJIOBUHBI XX BEKa. IIPaKTHUYECK [1K-1;
Iemu u 3agaun OMOTEXHOJIOTHH. OM 3aHSTHH ITIK-5
CoBpemeHHasi OMOTEXHOJIOTHS KaK OJTHO Brimonnenu
13 OCHOBHBIX HaIlpaBJICHUI HAYYHO- € TEeCTOBBIX
TEXHUYECKOTr0 Mporpecca. 3a1aHUI
buotexHonorust u NpupoOAHBIE PECYPCHI. 4 0 5
[TpumeHeHne OMOTEXHOIOTHIECKIX
METOZI0B B TOPHO00BIBAIOIIEH,
He(Teno0bIBatoIeH
HedTenepepabaThIBaroIIeh
MPOMBITIVIEHHOCTH.
[lepcrieKTHUBBI UCIIOIb30BAHUS
OMOTEXHOJIOTUHU B 001aCTH MEIULIUHEI,
BETEPUHAPHON MEIULIMHBI, OXPAHbI
OKPY’KaloIIel Cpe/ibl, CEIbCKOro
X034ICTBa
3 MonekynsipHass OHOJNOTHS — OCHOBa [TpuHIAITB KoncmekT OK-4, (1-10)
reHHoil  wmxeHepun  (Jlekums ¢ 4 MaTPUYHOT O O6cyxnenu | 0 5 OK-7;
AJIEMEHTAMHU Oecenpl) Ucropus OnocuHTE3a 2 € B Xoue OIIK-3;
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BO3HUKHOBEHUS MOJIEKYJIIPHON YCTHOT'O OIIK-5;
ouonoruu. U3ydenue crpykrypsl JJHK. onmpoca Ha OIIK-11;
[Momamopduzm JAHK. Pemmkanus MPaKTUYECK IK-1;
JHK. JIHK nomumepaza — OCHOBHOM OM 3aHSITUU ITK-5
bepMeHT  permMKanuu.  MeXaHu3M BrimosHenn
camokoppekuu JIHK — mommmepassbr. € TEeCTOBBIX
Tonouzomepassl. CTaOuILHOCTD 3aJaHuu
TEHETHYECKOT O Marepuarna. Py6exnoe
AnypHusanusi. Pemapamms.  Sos  — TECTUPOBaH
penapamus. PekomOunanus. CoiicTBa ue
FeHeTUYECKOro kona. Tpackpumnuus.
Tpancnsius

5 IToaroroBka OH000BEKTOB TUTSL [TpoGaembI Koucmekr OK-4; (1-10)
OMOTEXHOJIOTUYECKUX Leneu TEHETUYECKON OO6cyxneHu OK-7,
(undopmanuonnas sekuus) Ilonbop WHKEHEPHUH NIPU € B Xoue OIIK-3;
Ounonornyeckux OoO0BEKTOB. CeNeKIusl. CO37IaHUU HOBBIX YCTHOTO OIIK-5;
WNHaynupoBaHHBIN MyTareHes. MIPOYKTOB ormpoca Ha OIIK-11,
I'enernueckas unxeHepus. [lomydenue OuosoruuecKu IIPAKTUYECK ITK-1;
reHoB. DBBeneHue TeHa B BEKTOP. aKTUBHBIX OM 3aHATUU ITK-5
IlepeHoC T€HOB B KJIETKY OpraHu3Ma — BEIIECTB. Brimosinenn
peuunuenta. VneHTHQUKAIUSA KIETOK 2 4 I'enoMuka. € TEeCTOBBIX
pEeUHIUEHTA. YpoBHU T'€HHOU 3Hauenue 3aJIaHUN
HUHKEHEPUH. [Tonyuenue TEHOB. MEX1YHapOIHOI 0
Brinenenune T'CHOB u3 JIHK. npoekTta «['enom
PectpuxTassl, KJaccuuKams. YeJIOBeKa B
KoncrpynpoBanue  pexOMOMHAHTHBIX MEINKO —
JIHK. BekTtopsl " IJIa3MUBL. OHUOJIOrMYECKOM
Nnentudukarus. [locnenoBaTenbHOCTD acniexktey.lIporeo
onepauui npu BKJIFOUEHUH MHUKa.

JY>KEPOAHOT'O T'CHa B BCKTOPHYIO
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Monekyny. IlepeHoc  Bektopa €
Ye)KYPOJHBIM TEHOM B MHKPOOHYIO
KIIETKY.

'enHast m  KJeTO4YHAsT WHXXEHEpUs U
obnactu ux PUMEHEHUS
(nHpOpPMAaITMOHHAS JICKIIHS )

buocuHTe3 HHCYNIMHA YeloBeKa B
kierkax.  E.coli.

PexoMOVHaHTHBIN MHCYJIUH Y€l0BeKa U
ero OMOTEXHOJIOTUYECKOE
HCIO0JIb30BaHUE. DKOHOMUYECKUE
acrnekThl. buorexHomoruueckoe
noJiy4eHue HHTepdepoHa.
Knaccudukamus naHTeph epOHOB.
CuHTEe3 pa3IMyYHbIX KJIACCOB
UHTEp(EpPOHOB UeIOBEKa B

IeHEeTUYECKH CKOHCTPYHUPOBAHHBIX
KJIETKaX MUKPOOPTraHNU3MOB.
OKcIpeccHs FTeHOB, BCTPOEHHBIX B
I1a3MUY.

buorexnonoruueckoe noJyueHue
COMAaTOTPOIIHHA. Knerounas
WHXKCHEpPHsT W  HUCIHOJb30BaHUE €€
METO/I0B B CO3JJaHUU MUKPOOPraHU3MOB
U KIJIETOK IPOJYLIEHTOB OMOJOTHYECKU
AKTUBHBIX BEIIECTB .Cnusinue
IPOTONJIACTOB  MHUKPOOPTaHHU3MOB U
pacteHuii BoO3MOXHOCTb TOJy4YEHUS
MEXBHUOBBIX

rubpunoB.I nu6pumomer. Kiierounas

CocraBUTh
CJI0Baphb
TEPMHUHOB 10
TeHHOM
WHXXEHEPUU

N3yunts MeToabl
TpaHCIUIAHTALIUU
AMOpPHOHOB

Koncmekt
OO6cyxaeHun
€ B Xone
YCTHOT'O
orpoca Ha
MPAKTUYECK
OM 3aHATUU
Brmomaenn
€ TECTOBBIX
3aJIaHUN
PyGexHoe
TECTUPOBAH
ue

OK-4;
OK-7;
OIIK-3;
OIIK-5;
OIIK-11;
I1K-1;
IIK-5

(1-10)
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WH)XEHEPHSI B )KUBOTHOBOJZCTBE

9 I'enernueckass MHXEHEpHUs pacTEHUU N3yunTh METOMBI Koncnekt OK-4; (1-10)
(uHpopManOHHAS JIEKIINS) co3faHus O6cyxneHu OK-7;

TpacreHHbIX € B XoIe OIIK-3;
CoBpeMeHHbIE METO/IbI CENIEKLIUU IIPOAYKTOB U YCTHOTO OIIK-5;
pactenuil. ['enHas nHxkeHepus npodJiemy ormpoca Ha OIIK-11;
pactenuil [lonyuenune HCTIOJIb30BAaHUS MPAKTUYECK IK-1;
repOULIUI0YCTOWYUBBIX PaCTEHHI. TPAHCT€HHBIX OM 3aHSITUU [1K-5
[Tony4yeHnue pacTeHUN yCTOMYUBBIX K pacTeHuil Kak Brmonnenu
BUpYCHBIM Oonie3HsaM. Co3nanue PO YKTOB € TEeCTOBBIX
TPaHCTE€HHBIX PACTEHUM C 5 4 MIUTaHUS B 3aJaHui 5
MHO>KECTBEHHOM YCTOMYNBOCTBIO K Poccun. PyGexHoe
pa3HbIM BHUJaM HACEKOMBbIX. N3yuuts TECTUPOBaH
[ToBsimenue 3¢ heKTUBHOCTH npobiiemy ue
dorocunTe3a y pacteHuii. Puck BJIUSIHUSA TE€HHO-
CBSI3aHHBIN C paclpoCTPaHEHUEM CEMSH Mo (pUIIMPOBaHH
TPaHCTCHHBIX PACTCHUN B OKpYXKarolien BIX MPOJTYKTOB
cpene. MUTAHUS Ha

0€30MacHOCTh U

310pOBbE

4eJI0BeKa

Texkymas padora o5
CTYI€HTOB

1-a pyOexHas arTecTanus o5
(KOMIIBIOTEPHOE TECTHPOBAHUE)

11 buotexHoorust u OKpykaromas cpeaa CocraBneHnue OO6cyxneHu OK-4; (1-10)
(JIexmus ¢ anmemeHnTaMu Oecezb) KPUBBIX POCTa U e B Xoue OK-7;
KonTpoms 3a 3arps3sHeHreM 2 4 pa3MHOXKEHUS YCTHOTO 5 OIIK-3;
OKPYXaOoIleH Cpebl. MHUKPOOPraHU3MO ornpoca Ha OIIK-5;
Ucropuueckas crpaBka. [Ipobiema B MPaKTHUYECK OIIK-11,

10
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Ouoierpaaliii OTX0/I0B XUMUYECKOM OM 3aHSITHH IIK-1;
MIPOMBILIEHHOCTH. bruopekypTuBanus BrimosiHenn [1K-5
nouB. PuTooOpadboTKa MOYB. € TECTOBBIX
buonornyeckast O4MCTKA CTOYHBIX BOJI. 3a/laHui
MeToabl OYUCTKU CTOUYHBIX BOJ: PyGexnoe
MexaHuueckue, puzndeckue, GU3nKo- TECTUPOBaH
XMMHUECKHE, O OIOrMUECKHUE. ue
buopunbtpel. Asporenku. Meton
AKTUBHOTO UJia. b1oleHo03 akTHBHOTO
wia. YTUIM3alus 0CaJKOB CTOYHBIX
BOJI M aKTUBHOr 0 uia. Mcrnons3oBanue
TeHHO-MOJU(PUIIUPOBAHHBIX PACTEHUN B
YTUJIM3aLMHU 3arPA3HEHHBIX [T0YB

13 DHeprusi 1 ONOTEXHOIOTHUS N3yauts OO6cyxneHu OK-4; (1-10)
buosnepreruka (JIekuus c aneMeHTaMu HCIIOJIb30BaHUE € B X0Je OK-7;
Oecenbl) JIPEBECUHBI, YCTHOTO OIIK-3;
[Tomyuenue Guomaccsl mpu BOZIOPOCIIEH, omnpoca Ha OIIK-5;
HCIIOJIb30BAaHUNU COJIHEYHOU SHEPIrUHu. BOJHBIX PaCTCHHUU IIPAKTUYECK OIIK-11;
WNuTencudukanus porocunresa B Ka4€CTBE ChIPbS OM 3aHATUU ITK-1;
MeTOmaMU OMOTEXHOJIOTUH. JUTS TIOJTYY CHUS Brimmonnenu I1IK-5
[Tpon3BOACTBO 3HEPrUM U3 OHOMACCHI ouoronBa € TECTOBBIX
IIPA NOMOIY MUKPOOPIaHU3MOB. 3alaHui
TexHosnoruu nonydenus Ouorasa u PyGexnoe
3TaHOJA TECTUPOBaH

ue

15 BrOTeXHOIOrUs MUIIEBBIX TPOTYKTOB N3yuuth OK-4; (1-10)
(uHpoOpMaLIMOHHAS JIEKLINS) HCII0JIB30BaHUE OK-7;
[IpuMeHeHn e MOJTOYHO-KH CIIBIX MHUKPOOPTaHU3MO OIIK-3;
3aKBACOK B IIOJIy4E€HUU MOJIOYHO- B B OIIK-5;

11
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KHUCIIBIX TPOYKTOB. Mcnone3oBanue xnedonekapHoi OIIK-11,
MHUKPOOPTaHU3MOB B OpOUIBHBIX NPOMBILIJIEHHOCT IK-1;
IIPOU3BOJCTBAX U MIPOU3BOACTBE U 1 OpOAMIIBHBIX [1K-5
XJIEOONIPOYKTOB, OEIIKOBBIX MIPOU3BOJICTBAX

MPOAYKTOB. beIOK OTHOKIETOYHBIX
OpraHu3MoB. MUKOIIPOTEHH.
IIpumeHeHne MUKPOOPraHU3MOB JUIs
MOJTyYeHMsI MUILEBBIX 100aBOK U

WHTPHIMCHTOB

17 OTHueckue u npodeccu OHAIbHbBIE 2 2 0 10 OK-4, (1-10)
npo6aembl Onorexnonoruu (Jlekmus ¢ OK-7;
AJIEMEHTaMH OeceIbl) OIIK-3;

OIIK-5;

DKOJIOTUYECKHE U arpapHble PUCKU OIIK-11,
CBSI3aHHBIC C BBIPAILUBAHUEM IK-1;
TeHHOMOJIU(DUIIMPOBAHHBIX PACTEHUH. [1K-5

DOxoHOMHUYecKue pucku TpeboBaHus K
0100€3011aCHOCTH MUIIEBBIX TPOYKTOB
Y TIPOJIOBOJIbCTBEHHOT O ChIPbs
MOJTyYEHHBIX U3 TPAHCT €HHBIX
pacTeHuit

Texymas padora cTyAeHTOB 25

2-51 py0Oe:kHasi aTTecTanmst
(KOMIIBIOTEPHOE TECTHPOBAHUE)

25

HUTOT'O 18 36 18 0 100
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6. OOpa3oBaTejibHbIE TEXHOJIOTI UM
Jlexmuu, nekun-0ecenpl, MPaKTUYECKUe 3aHATHSI, CAMOCTOSTeNIbHAs padoTa CTYACHTOB.

Hcnonp3yloTcss MHTEpaKTHUBHBIE METOABI OOy4YEHUS: TBOpPUECKHE 3aJaHus, pa3pabdoTKa IPOEKTOB,
UCCIIEZIOBATETIHCKUM METOA OOy4YeHHs, KpYyTible CTONbI, JHUCKyCcCHs, paboTa Ha IUCTAHIIMOHHOM
mwromanke cucteMbl K MOODLE».

Ne/m | Tema Bup KoanuecrBo AKTHBHBIC HNHTepakTUBHBIC
3aHATHA 4acoB (popMmbI (popmbI
1 1. buorexnonorus | IIpaktuuec 2 BBonHsblll ceMuHap 3ansTue ¢
JTUHAMHYECKU Koe MIPUMEHEHUEM
pa3BUBAIOIIASICS MYJIbTUMEIUMHBIX
Hayka 21 Beka TEXHOJIOTHi(IIpe3eHTa
1)
2 | Opranuszanus u | IIpaktuuec 4 DKCKypcust B
obopynoBaHue KOe 1abopaTopHIo
OMOTEXHOJIOTUYECKOU OMOTEXHOJIOTUU
nabopaTopuu
3 | Opranu3zanus u | [Ipaktuuec 2 ceMuHap
obopynoBaHue KOe
OMOTEXHOJIOTUYECKON
nabopaTropuu
4 | Tunsl nurtatenbHbIX | [IpakTnuec 2 ceMuHap
cpen, 0030p WX cocTaBa | KOe
Y IPUTOTOBJICHUE
5 | Poct um pasmuoxenue | [Ipaktuuec 2 CEMHUHAp
MHUKPOOTaHHU3MOB KO€
6 Buorexgomorus HpaKTI/I‘IGC 4 CEMHUHAp
[UIIEBBIX  IPOAYKTOB. | KOC
CeIponenue.
7 | buorexHonorus [TpakTuyec 6
IpOOH OTHY €CKHX Koe
OPOAYKTOB MHUTAHUS.
Hcnons3oBanne
TPaJIUIIUOHHBIX
3aKBAaCOK  MOJIOYHO-
KUCIBIX OakTepuil B
IIPOU3BOJICTBE
MOJIOYHO  —KHUCIBIX
HaITUTKOB.
8 buorexnonorus IIpakTuuec 4 CeMHuHap
MIOJTyYEeHUS KO€
TIePBUYHBIX "
BTOPHYHBIX
MeTa0OJIMTOB
9 | buobe3omacHocTh U [TpakTuaec 2 VYyeOnas 3ansTue ¢
OuoNMornuecKue KO€ JUCKYCCUs MPUMEHEHUEM
PUCKH  TIPUMEHEHUS MYJIBTUMETUMHBIX
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TpPaHCreHHBIX TEXHOJOTHi(IIpe3eHTa
pacTeHuit U
10 | BuorexHomnorus u IIpakTuec 4 Kpyrasiii cron
MpoOJIeMbl  3aITUTHI Koe
OKpY’KaroIIEn Cpebl CEeMHUHAp
11 | buorexnonorus 21 IIpakTuec 2 Kpyrasiii cron 3ausitue ¢
BEKa — CTBOJIOBBIE Koe MIPUMEHCHUEM
KJICTKH MYJIbTHMETUHHBIX
TEXHOJIOTHH(TTpE3eHTa
10380
12 | 'enomuka u [TpakTuyec 2 Kpyrsiii cron
[IPOTEOMHUKA. Nx KO€
3HA4YCHHE TUTST CeMHUHAp
COBPEMEHHOM
OMOTEXHOJIOTUU
36 20% OT ayTMTOPHBIX 3aHATHHA

7. YueOHO-MeTOAUYECKOE o0ecTeueHre CaMOCTOATE I bHOH PadoThI

CamocrosiTenbHass paboTa CTYJIEGHTOB SIBJISICTCS OJHOM M3 BaXHCHIIUX COCTaBIISIOIIMX
oOpaszoBarenpHOro rmpouecca. OCHOBHBIM TNPHUHIIMIIOM OPraHU3alUUd CaMOCTOSITEIbHOH paboThI
CTYJAEHTOB  SIBJSIETCSI KOMIUJIEKCHBIM  TOJXOJ, HAmpaBlIeHHbI Ha (OpMHpOBaHME HABBIKOB
perOHYKTHBHOﬁ n TBOp‘IeCKOﬁ ACATCIBHOCTU CTYACHTA B ayAUTOPUHU, TPU BHCAYAUTOPHBIX KOHTAKTax C
npernoiaBaresieM, Py JOMAITHEH MOATrOTOBKE.

Bo Bpemsi NeKIMM CTYyIEHTHI JODKHBI BECTH KOHCIEKTHI; (popMa 3amuMcH KOHCIIEKTOB — IO
YCMOTPEHHUIO KaXKJIOTO CTYAEHTa, HO B HUX B 0053aTEJIHHOM TOPSAKE JOJDKHBI OBITh 3a()MKCHPOBAHBI
OCHOBHBIC ITOJIOKCHU A (BBIBOI[LI) JICKIIMH, JIOTHMKa J0Ka3aTcJIbCTBA.

CaMocrosTenpHas pa60Ta CTYACHTOB BO BHCAYAUTOPHOC BPEMS HAYMUHACTCA C PCAAKTHUPOBAHUA
KOHCIICKTOB JICKIIMHA. 3aTeM ClieyeT HW3ydeHHE PEKOMCHJIOBAaHHOW TMperojaBaTelieM OCHOBHOM U
HOHOHHHTCHBHOﬁ JUTECpAaTyphbl, KOTOpasdi, € O}IHOﬁ CTOPOHBI, IMTO3BOJIUT AOIIOJIHUTHL KOHCIICKTBI HOBBIMH
CBCACHUsAMU, a C ,IIpyFOﬁ CTOPOHLI, ABJIACTCA BaXXHbBIM MOMCHTOM B IOATIOTOBKC K Ha60paTOpHO -
[PaKTUYECKOMY 3aHATHUIO.

CTYI[CHTBI AOJDKHBI CBOCBPEMCHHO BBIIIOJHATL BCC 3aJldaHUA, MPCATIOKCHHBIC MPECIIOAaBaTCIICM.
Pe3ynbTaThl BBIMOJHEHHBIX 3aJaHUN JUISI CAMOCTOSATENBHOW pPabOThl O(OPMIIIOTCS B Ie4aTHOM (B
UCKITIOYMTEIIBHBIX CIydasiX — PYKOIMCHOM) BHJe. B Xo/e ceMecTpoBOi paboThl CTYJEHTa YUUTHIBAIOTCS
€ro MPaKTHUYECKHE Pa3padOTKH, CBUJICTEIbCTBYIOIIUE 00 YCIEITHOM OCBOCHUH TUCHUTUINHBL

MeTtoaudeckne Marepuaibl, 00ECHEeUHBAIONINEC CAMOCTOSTEIBFHYIO paboOTy CTYIEHTOB, MOXHO
HaWTH Ha TucTaHIMoHHOM momaake cucteMbl « MOODLEY. TTonHOCTBIO BECh METOAMY €CKHUN MaTepra
N0 OO0ECIEeUEHUI0 CaMOCTOSITENbHOW paboThl CTYIEHTOB HpuUBOAUTCS B YMJl nucuuIuiMHbl
«be3onacHOCTh TOBapOBY.

DopMBbI CAMOCTOATEIbHON Pad0ThI CTYAEHTOB:
a) coctaBiieHHe pedepaTUBHBIX COOOIIEHUH Ha TIPE/JIOKECHHBIC TEMBI,
0) moxroroBka mpeseHrtaiuii B Power Point;

B) MOATOTOBKA NMHCbMEHHBIX WJIM YCTHBIX BOIMPOCOB M 3aJaHUM JUISI CAMOCTOSATEIBHOM pabOThI
(moMarHue 3a71aHKs);
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I') KOHCIIEKTUPOBAHUE HEKOTOPHIX BOMPOCOB TEM, PA3/EJIOB, BBIHECEHHBIX Ha CAMOCTOATENIbHYIO

pabory;
1) y4acTHe B IUCKYCCHUSIX.

IpumepHas TeMaTuka pedpeparoB (IPoeKTHON pa3padOTKH) MO TeMaM:
Krnaccugukanyst )KUBOTHBIX KJIETOK M TKaHel. [lepcriekTHBBI OMOTEXHOJIOTUH
buosnepreruka. [lomyuenue Guorasa
buorexnonorust — Hayka 21 Beka
['enHas MHKEHEpHs 1 OMOTEXHOJIOTHUSI.
Kironuposanue
TpaHCreHHbIE pacTEeHHUs.
CTBOJIOBBIE KJIETKH.
Texnonorus pekomOouHaHTHBIX JIHK — OCHOBa reéHHOI HH)KEHEPUH.
. buornpenapatel, IPUHLIUIIBI U3TOTOBJIEHUS U KOHTPOJIS
. [Tomyuenne aHTUOMOTHKOB B IPOMBILITICHHBIX yCIOBUAX
. BO3M0O>XHOCTH T€HHON MHKEHEPUH MUKPOOPTraHU3MOB.
. TpancnanTanust SMOpHUOHOB U KJIETOYHASI UHKEHEPUS B dKUBOTHOBOJICTBE
. XuMuyeckass MUKpOOMOJIOTUsl — OCHOBA OMOTEXHOJIOT MU
. Bbuoznerpanaius KCeHOOMOTUKOB B OKPYXKaIOIIEl cpejie
. [TomyueHune CTBOJIOBBIX KIJIETOK M HX HcHoib3oBaHue. Kiaccupukanusi >KMBOTHBIX KJIETOK M
TKaHe. [IepcreKTHBBI OMOTEXHOIOTUH
17. [lpyHUMIIBI MATPUYHOTO OMOCHHTE3A
18. [Ipo6ieMbl reHeTHY eCKOil MH)KEHEPUU MTPH CO3JaHUU HOBBIX IPOAYKTOB OMOIOrMYECKH aKTHBHBIX
BEIECTBA
19. I'enomuxa.
20. 3HaueHHne MEeXAYHAPOIHOTO MpoeKTa «I eHOM YyesloBeka B MEIMKO —OHOJIOTHYECKOM aCIIeKTe»
21. IIpoteomuka. [TpuHIIUTIBI MATPUYHOTO OMOCHHTE3a
22. MeTobl cO3/1aHUS TPACTEHHBIX MPOJYKTOB M MPOOJIEMY MCIOJIB30BaHUS TPAHCT€HHBIX PACTEHUN
KaK MpoayKTOB NuTaHus B Poccuu.
23. IIpobnema BIMSHHUS TEHHO-MOIM(DUIMPOBAHHBIX NPOAYKTOB MHUTAaHUS Ha O€30MacCHOCTh U
3I0POBbE YEIIOBEKA
24. DHeprust 1 OMOTEXHOJIOTUs
25. Vctionb30BaHUe APEBECHHBI, BOJOPOCIEH, BOIHBIX PACTEHUI B Ka4€CTBE CHIPhS I MOIYYCHHS
OouoToIIMBa
26. Vcnionb30BaHHE MUKPOOPIaHU3MOB B XJ1€00IEKapHOM MPOMBIIIEHHOCTH U OPOAMIIBHBIX

HBoOooo~NogRwN

[l e e = S Y
OO WNREO

Pexomenpanum cryaenTam mo opopmiieHuro pedeparon

1. Tema pedeparta BbIOMpaeTcs U3 CHHUCKA, TPEIIOKEHHOIO MPEnoaaBaTesieM, B COOTBETCTBUU C
TemMaMu pabodeil mporpammbel 1o aucuuiuiiHe «be3omacHocTh TOBapoB». JlomyckaeTcs BBIOOD
cBOOO/IHOM TeMBbI, HO [0 COTJIACOBAHMIO C MpENojaBaTelieM U B paMKaX TeM y4eOHOro IjaHa Mo JaHHOU
JTUCLIUILIUHE.

2. Jlna  HamucaHus  pedepaTa  CTYAEHTY HEOOXOIHMMO  O3HAaKOMHUTBCS, H3Yy4YUTh U
pOAaHAIM3UPOBATh 1O BBIOPAaHHOW TeMe 3aKOHOJATEeNbHbIE W  HOPMAaTHUBHBIE  JOKYMEHTHI,
WHCTPYKTHBHBIA MaTepHall, ClelHaTn3nPOBAHHYIO TUTEPATyPy, BKIIOUAS IEPHOJUIECCKHIE MyOINKAIINY B
JKypHaJax U razerax, COOpHHKH cTaTeil, MOHOTpa(uH, YIeOHUKH.

3. Pedepar nomkeH conmepkaTh IjaH paOOThI, BKJIIOYAIOLINI BBEACHUE, JOTHMUECKH CBS3aHHBIN
MepeYeHb BOIPOCOB, IMO3BOJSIOIIMX PACKPHITH BBIOPaHHYIO TeMy U C(HOPMYIHMpOBATH MOJy4YEHHbIE
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BBIBOJIBI, 3aKJIIOUCHHE, ONOIMOrpauIeCKUid CIIUCOK.

4. O6bém pedepara goypkeH cocTaBisaTh oT 10 1o 25 cTpanun mMammHonucHoOro tekcra. Pa6ora
J0JbKHA OBITh BBINMOJIHEHA Ha Oenoit Oymare ctannapTHoro jgucta A4. TekcT qoikeH ObITh OTIeYaTaH Ha
KOMIIbIOTEPE B TeKcToBOM pemaktope Microsoft Word u oTBeuats cieayromuM TpeOOBAHUSIM:
napaMeTpbl TOoJIeH CTpaHUIl JOJDKHBI OBITh B TIpeieiax: BepxHee U HikHee — o 20 MM, npaBoe — 10 mw,
aeBoe — 30 MM, mpudt — Times New Roman Cyr, pazmep mpudra — 14, MeKCTPOUHBIH HHTEpPBAT —
noXyTOpHBIA. JIeHTa mpuHTEpa — ToNMbKO YyépHOro npera. Hymepanus ctpanuil B pedepare J0mKHA ObITh
CKBO3HOM, HauWHas co BTOpoil cTpaHuipl. Homep mpocraBnsercs apaOckumu mudpamMu mocpenuHe
CBEpXY Ka)KJOW CTPaHHULIBI.

5. Kaxaplil NyHKT TU1aHa JOJDKEH HAUWHATHCS C HOBOM CTpaHUIIBL. DTO e MPaBHIIO OTHOCUTCS K
JPYTUM OCHOBHBIM CTPYKTYpHBIM 4YacTsAM pPaOOThl: BBEACHMIO, 3aKJIIOUEHHIO, OuOiaMorpaduyeckoMmy
cnucky. TekcroBasi yacThb paOOThl HAaUMHAETCS C BBEACHUS, KOTOPOE HE CUMTAETCS CaMOCTOSTEIbHBIM
pas3zenoM, MO3TOMY HE HMMEEeT IOpPSJIKOBOro HoMmepa. BBeneHue ecte CTpykTypHas 4acTb paboThl, B
KOTOPOW apryMeHTHUPYEeTCsl BBIOOP KOHKPETHOM TeMbl, 0003HavaeTcs €€ akTyaJlbHOCTb, CTaBATCA L€ U
3aJlauu, KOTOpbIE IpearoJiaraercad pemuTh. BeneHue mo oobEMy MOXKET ObITh OT OJHOH A0 ABYX
crpaHull. TekcToBas wyacTb pabOThl 3aBEpIIACTCS 3aKIIOUYEHUEM, KOTOpO€, KaK M BBEJCHUE He
paccMaTpUBaeTCsl B KaueCTBE CAMOCTOSATEIBHOI'O pasfiela M TOXKE HE HMMEET IMOPAJKOBOIO HOMEpA.
3aKiIoueHUue MOXET ObITh BBIOJHEHO B 00BEME OT OJHOM /10 JBYX CTPAHHULl U COAEPKHUT OCHOBHBIE
BBIBOJIbI, K KOTOPBIM MPUILEN CTYIEHT IPU BHIIOJHEHUU pedepara.

6. bubnmuorpaduueckuii CIHMCOK COCTaBISETCS HAa OCHOBE HWCTOYHHKOB, KOTOpbIE OBUIH
IPOCMOTPEHBl W M3YYEeHbl CTYACHTOM IpU HanmucaHuu pedepara. J[aHHBIH CHOHCOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYJEHTa, YTO MO3BOJIIET CYAUTh O CTENEHH €ro MOJATrOTOBKH U
yriay6ieHuu B BEIOpaHHYIO TeMaTHKY. UToObl n30ekaTh OIIMOOK IIPH OMUCAHUU KAKOr0-I1M00 UCTOYHHKA,
HEOOXOAMMO TIIATENbHO CBEPUTh €ro CO CBEIACHUSMHU, KOTOpBIE COJIEP)KATCs B COOTBETCTBYIOLIMX
BBINIMCKAX U3 KaTajoroB ® OuOmmorpaduyeckux ykaszaTensx. Bcs ucrnosib30BaHHas JHTEpaTypa
pasMeliaercss B CIEAYIOLIEM IMOpPSJIKe: 3aKOHOAATEIbHBbIE aKThl, IIOCTAHOBJIEHUS, HOPMAaTHBHbBIE
JIOKyMEHTBI; BCS OCTaJIbHAS JIUTEpaTypa B asihaBUTHOM MOPAJKE; UCTOUYHUKHU U3 ceTh MHTepHeT.

8. OueHouHbIE CpeacTBA 1l TEKYIIET0 KOHTPOJISA YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAIUU 10
HTOraM OCBOEHNS THCIUILINHBI

®opMbI padoOThI CTYIEHTOB

®opMbl pabOTHL: JIEKLUU, CEMUHAPBI, KOHTPOJIbHbBIE paOOThI, CAMOCTOSTENIbHbBIE paOOTHI (UTEHHE
JauTepaTypsl, paboTta B 6ubnmoTeke, pedepaTsl, Ipe3eHTalH, IUCKYCCUHU, paboTa B CCTEME
JMCTaHIIHOHHOT'O O0Y4EHUS).

Buasbl koHTpOJIs

Texymuit (Ha CeMMHAPCKUX 3aHATHAX), IPOMEXKYTOUHBINA (pyOekHast aTTecTarus -
TECTUPOBAHUE), UTOTOBBIN (IK3aMeH B 5 cemecTpe).

Tekylmii KOHTPOJIb — 3TO HENPEPHIBHO OCYIIECTBISIEMbI MOHUTOPUHT YPOBHS YCBOCHUS 3HAHU U
U (GOpPMUPOBAHUS YMEHHMH M HAaBBIKOB B TEUEHHE ceMecTpa MM yueOHoro roja. Tekymuit KOHTPOJIb
3HaHWM, YMEHUN U HABBIKOB CTYJEHTOB OCYIIECTBJISETCS B XOJ€ Y4eOHBIX (ayAUTOPHBIX) 3aHATHUH,
IPOBOAMMBIX IO pacnucaHuio. PopMaMu TEKYIIEr0 KOHTPOJS MOTYT OBITh ONPOCHI Ha CEMHHAPCKUX
3aHATUAX, @ TaKKE KOPOTKUE (Hampumep, 10 15 MUH.) 3a7aHus, BBIIOJHSAEMBbIE CTYAEHTaMHU B Hauaje
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JEKIUHU C LeJIbl0 NMPOBEPKHU HAIMYMs 3HAHUN, HEOOXOAMMBIX JJI1 YCBOEHMs HOBOI'O MaTepuala UM B
KOHIIE JIEKI[UU J1JIS1 BBISICHEHUS CTENIEHH YCBOCHUSI M3JI0)KEHHOT 0 MaTepHaia.

Bunb! Tekyiero KOHTpOIIS:

a) ppoHTaNIBHBIN ONPOC;

0) KOHTPOJILHBIE PabOTHI,

B) pELICHNUE CUTYallMOHHBIX 3a/1ay;

') HalMCaHUe 3CCe;

1) - MOATOTOBKA JI0KJIa/10B, pedepaToB, BEICTYIICHUN;

IIpoMeXyTOUYHBIN KOHTPOJIb — TECTUPOBAHUE IO OTAEIBHBIM Pa3aeiiaM JUCLUIIIINHBIL.

PyOexHbIif KOHTPOJb OCYIIECTBISICTCS MO 0OOJiee WM MEHEe CaMOCTOATEIbHBIM pasjenam —
y4eOHBIM MOIYJISIM Kypca M TMPOBOAUTCA IO OKOHYAHUU HM3YYECHHUs Marephalia MOAYJIsl B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOexHBbI KOHTpOJIb MPOBOIUTCS C IIEJbI0 OMpENENIeHUs KauecTBAa YCBOCHHS
MaTepuana y4yeOHOro MOAyJs, B IeloM. B TedeHue cemecTpa MPOBOAMTCS JABa TAKUX KOHTPOJBHBIX
MEpONPUATHS IO TPAPUKY.

WToroBbIil KOHTPOIbh 3HAHH MO AUCIUIUIMHE - 9K3aMEH B YCTHOU (opme.

HroroBast oleHKa 3HAHUM CTyAC€HTa, OCYHICCTBILACTCA  IIO HAKOMNUTEIbHOM CUCTEMC
CYMMHPOBAHUEM 6aJ'IJ'IOB, IMMOJYYCHHBIX B ITPOLIECCC TCKYLICIO U py6e>KHoro KOHTPOJIA.

Metoauka GopMUPOBAHUA Pe3yJbTHPYIOIIEH OLEHKH

dopmMupoBaHUE OLIEHKH IO TEKYIEMY U UTOTOBOMY KOHTPOJIIO YPOBHS 3HaHUM MO AUCLUIUIMHE
OCYIIIECTBJISIETCS C UCHOJIb30BAHUEM OANITIbHO-PEUTHHIOBOM OLIEHKU pabOThl CTyIE€HTA.

1 —s1 pyOekHas aTTecTalys - MaKCUMaJIbHO 50 0asuioB; U3 HUX:
Ot 0 10 25 6amioB (P1) — arrecraimonHas (pyOekHast) KOHTPOJIbHAs paboTa;
Ot 0 10 25 6amnoB (T1) Tekymas paboTta CTyJeHTa B TeUCHHUE pyOeka

2 -1 pyOexkHast aTTecTalusg — MakcuMainbHo 50 0ailioB; U3 HUX:
Ot 0 10 25 6amnoB (P2) — arrecranmonHas (pyOexxHast) KOHTpOJIbHas paboTta
Ot 0 10 25 6annoB (T2) — Tekymias paboTa CTyJCHTa B TeUeHHE pyOeka

Dx3ameH (D) — MmakcuMaabHO 50 6aoB.

3auer (3) — MakcuMaabHO 50 6aIOB.

[To mpeameram, uMmerouM (opMy KOHTPOJSL 3aueT/3K3aMEH, BO3MOXHO IPOCTABJIEHUE OIICHKH
«3aUTEHO»/» YIOBIETBOPUTEIBHOY, UIIH «XOPOILIOY», UITH «OTIUYHO», B COOTBETCTBUU C HAOpaHHON CYMMBI
0aioB B cemecTpe.

CTyneHT WMeeT MpaBO CIaBaTh AK3aMEH B COOTBETCTBUH, €CIH IMONYYCHHBIH «aBTOMATHUYECKID)
pe3yJIbTaT 1Mo HabpaHHOM cymMMe 0asioB ero He ycTpauBaeT. Eciu xe crynenT Habpan menee 56 6aiioB, TO
OH 00513aH C/1aBaTh 3a4€T/3K3aMEH B CECCUIO B YCTAaHOBIICHHOM MOPSIKE.

Crynent, HaOpaBIIMi Ha PyOeXKHBIX aTTecTanusx 36 u Oonee 6amwioB, 00s3aH caBaTh YK3aMeH (B
ycTHOHU (hopMe) KOMHCCHOHHO BO BpeMs ceccuu. VIToroBast OIieHKa BBIBOJIUTCS CIENYIOIIMM 00pa3oM:

_ P +P,+D
O=T+T,+-=5—

Crynent, HaOpaBIIMiA Ha pyOeXKHBIX aTTecTalUsIX MeHee 36 0aiioB, K cAaue 3K3aMEeHa B CECCUIO He
JIOITYCKaeTCsl.
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[To npenmeram, umeronM (HopMy KOHTPOJIS 3a4eT, BO3MOXKHO IPOCTABICHHUE OLIEHKU «3aYTEHO,
€CIM KOJIMYecTBO HaOpaHHBIX OaiioB mpesbiaer 55. Eciou ke cryneHt HaOpan meHee 56 6ayuioB, TO OH
00s13aH C/1aBaTh 3a4€T B CECCHIO B TAKOM JK€ MOPSIIKE, KaK U dK3aMeH.

[Tepecuer monydeHHoil utorosoii (O) cymMMbl OaylJIOB MO MPEAMETY B OLIEHKY MPOU3BOJIUTCS MO
mikane (Tabnuma):

«OoTIn4HO» - 86-100 OayIoB;
«xopormo» - /1-85 Gannos;
«YIOBJICTBOPUTEIHHOY - 56-70 O6aios;
«3auer» - 56-100 6amoB.

CryzneHTsl, HaOpaBimue 55 0aUIOB ¥ MEHee 0 JUCHUIUIMHAM, MPEIYCMaTPUBAIOIINM dK3aMeH; 110
JUCHUIUIMHAM, TpelycMaTpUBaIOmMM 3a4€T — 55 Oama W MeHee — TIOJNy4aloT —OIEHKY
«HEYIOBJIETBOPUTEIIHHOY MU «HE 3aYTEHO» COOTBETCTBEHHO.

[ITkaya UTOrOBOM aKaJEMUYECKON YCIIEBAEMOCTH CTYAEHTOB

Cucmema ouernox COI'Y
Cymma bannos Haszeanue YHucnoeou sxeusaienm
86 - 100 Omauuno S)
71-85 Xopouio 4
Yooere-
56-70 meopu- 3
mebHO
Heyooere-
36-55 meopu- 2 (Fx)
MenbHO
0-35 2 (F)

B Tom cmydae, xorga HaOpaHHbIE B ceMecTpe Oaiibl HE TMO3BOJIIIOT CTYAEHTY MOJYYHTb
YIIOBJIETBOPUTEIBHOIN OIIEHKH, OH MMEET MPaBO CAAaBaTh IK3aMEH/3aueT B CecCHIo Mo BempomocTu Ne 2 6e3
yueTa TeKyIuX 0ajioB U MOMYYUTh MakcuManbHo 70 6asioB.

Kpurtepun ¢gopmMupoBanus oueHoK

CemuHapckue 3aHATHS IPU3BaHbl HAYYUTh CTYJEHTa CaMOCTOSTENbHO paboTaTh C MCTOUHHUKOM,
AHAIM3HPYSI €r0 C MO3HUIHNHA JOCTOBEPHOCTH U MH(POPMATUBHOCTH.

[{enbto ceMUHAPOB AJIS CTYIEHTOB, IPUCTYNAIONINX K U3YYEHHIO Kypca, SBIISETCS:

- 6onee ri1y0OKO€ 3HAKOMCTBO C HEKOTOPBIMHU Y3JIOBBIMH BOIIPOCAMHU COOTBETCTBYIOIIETO pa3Jiena;

- oOpereHHe HAaBBIKOB HAay4HO-HCCIIEOBATEIHCKONH pabOThl Ha OCHOBE aHaldu3a TEKCTOB
MCTOYHUKOB U IPUMEHEHUE PA3INYHBIX METO0B HCCIEI0OBaHUS;

- BBIpa0OTKa YMEHHS CAMOCTOSTEIbHO U KPUTUUECKH MOAXOIUTh K U3y4aeMOMy MaTepuaiy;,

- (hopMHUpOBaHMIO OOIIEKYIBTYPHBIX U TPO(HECCHOHATBHBIX KOMITIETEHIIUH Kypca.

Kpurepun onenku:

3 Oamna — CTyZIEHT, XOpoIo pa3dupaeTcs B 00CYXKIaeMOM MaTepuaie, JeMOHCTPHPYET YMEHHE

KPUTHUYCCKU AHAJTIU3HUPOBATD MCTOYHUKHU M PAZJIAYHBIC TOYKHU 3PCHHUA I10 06CY>K)IaeMOI‘/’I HpO6J’ICMC,
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HOPUXOAUT K CaMOCTOSTEIbHBIM apryMEHTHPOBAHHBIM BBIBOJIAM M OTCTAaMBACT CBOK TOYKY 3PCHHS,
c00JI10/1aeT HOPMBI JIUTEPATYpHOU peuH, aKTUBHO y4acTBYeT B pabOTe rpyIIibl Ha CEMHHApE.

2 Gajuia — CTYJIEHT, HEMOJIHO BJAJEeT MaTepUalioM, MPU U3JIOKEHUH (aKTHUECKOro MarepHasa
JIOMTyCKasi OT/ENIbHbIE HETOUYHOCTH, 3HAE€T MCTOYHUKOBBIM MaTepuall U pasziIMuHble TOUKH 3PEHUS IO
obcyxaaemMoil mpobGiieme, HO BO3HHKAIOT TPYAHOCTH C UX aHAIM30M, YMEET H3jaraTb COOCTBEHHYIO
MO3MIIMIO, HO HE BCE BBIBOJIbI HOCAT J10KA3aTEIbHBIA XapaKTep.

1 Oamnm — CTYHOEHT, HEMOJIHO BJaJeeT MaTepUalioM, IPU HU3JI0KEHUHM (aKTUYECKOro MaTepHhalia
JIOITyCKasi HETOYHOCTH.

MakcumasbHOE KOJIMYecTBO OallJIOB 3a YCTHBIN OTBET Ha ceMuHape — 3 Oasuia.

8. TunoBbie 3aJaHudA ISl IPAKTUIECKUX 3aHATHH

Henea | Ko
| Yac.

Tembl

Tema:buorexHosiorus IMHAMUYECKH pa3BUBaroLIascs Hayka 21 Beka

Onpenenenue OMOTEXHOJOTMM Kak HayKu. OCHOBHbIE MOHSTUS U TEPMHUHBI

ounotrexHosnoruu. CBsi3b OMOTEXHOJIOTUU C IPYTUMHU HAYKaMHU.

OMiupuyeckas OMOTEXHOIOT U

buorexHosoruzanys pa3aMuHbIX HAMPaBJICHUHN NeSTENbHOCTH YEJIO0BEKA.

Teoputnueckue 0CHOBBI OMOTEXHOJIOTHH.

[TepciekTHBBI  pa3BUTHA OWOTEXHOJOTMM B OOJACTH METUIMHBI, OXpaHbI

OKpYy’Karollel cpenbl, TeHHON U KJIETOYHON MH)XKEHEPUU, OMO3HEPI eTHKH .
Bonpocwl k meme

UYro nzyyaeT 6MOTEXHOJIOTHS?

3amayn OMOTEXHOJIOTUN?

OcCHOBHBIE TOHATHUS U TEPMUHBI OUOTEXHOIOTUN?

CBs13p OMOTEXHOJIOTUH C IPYTUMHU HayKaMu?

JlocTrkeHns SMIUprUYecKoil OnoTexHoaorun?

[lepcriekTuBBI pa3BUTHs OMOTEXHOJOTUH B 001aCTH MEIULIUHBI?

[lepcriekTUBBl pa3BUTHS OHOTEXHOJOTHH B OOJIACTH OXpaHBbl OKpYXKarouien

cpenbi?

[TepcriekTUBBI pa3BUTHS OMOTEXHOJIOTUU B 001aCTH TEHHON WH)XEHEepUU?

[TepcniekTHBBI Pa3BUTHS OMOTEXHOJIOTUU B 001aCTH KJIETOYHON UHKEHEPUH ?

[TepcnekTHBBI Pa3BUTHsI OMOTEXHOJOTUHU B 001aCTH OMOIHEPIETUKH. ?

2-3 4

Tema:Opranuzanust u 000py10BaHHE OMOTEXHOJIOTHYECKON JabopaTopun
[TpaBuiia paboThl B GMOTEXHOJIOTMUECKOH JIabopaTOpHH

2.TexHuka 6€30MacHOCTH

3.000pynoBaHue OMOTEXHOJIOTHYECKOW JJaO0OpaTOPUH.

4 V3yunTh NpPUHLMIBI PAabOTHl ABTOKJABA, CYLIMJIBHOIO mIKada M JAPYroro
BCIIOMOTaTeIbHOI0 000PYA0BaHUS

5.®epMmenTepsbl, UX ycrpoicTsa. [IpaBuna paboTel ¢ hepmMeHTEpami.

6.1IpaBuita MBIThSI, CYIIKH U XPaHEHUsI XUMUYE€CKON MTOCYIbI

Bonpocwvi k meme:
O06opynoBaHre OMOTEXHOJIOTHIECKOM TabopaTopun?
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[TpaBuna paboThl B OMOTEXHOJIOTHYECKO JJaOopaTopHu?
[TpaBuna TexHuku O6€30MacHOCTH?

[Tpunnun paboThl aBTOKIaBa?

[TpunHnun paGoTsl CyIMIBHOrO MKada?

[TpuaIIMT padoTs hpepmentepa?

[IpaBuna paGoTsl ¢ hepmenTepamu?

[TpaBuiia MBITBSI, CYIIIKU U XPaHEHUs XMMHYECKOM TTOCY/IbI?

Tema: «/cnonbp3oBaHuEe OMONOTHYECKUX OOBEKTOB AT OMOTEXHOJIOTMYECKUX
Lenen».

WN3yunte  oOmme  cBegeHMss O  OMOOOBEKTaX,  HMCHOJB3YEMBIX B
OMOTEXHOJIOTHYECKUX MTPOU3BOACTBAX

N3yunts Mopdonoruueckue, GU3N0I0ruyeckue, reHeTHYecKre, IK0JIOTHIecKre
XapaKTepPUCTUKH OHOOOBEKTOB (BUPYCHI, Oakrepuu, TpuOBl, MHKPO- U
MaKpOMHUILIETHI, KyJbTYpbl TKAHEH U KJIETOK PACTEHHH U )KUBOTHBIX).

[TonGop OuoTEXHONOrHYECKUX OOBEKTOB. TpeboBaHMs, MpeabsABIsEMbIE K
OMOJIOrMYECKUM 00BEKTaM.

MeTozsl coBepiieHCTBOBaHUs 0M000beKTOB. MyTarenes. Cenexuusi.
I'enernueckass uH)XeHepus. BwineneHue reHoB. BBeneHue TeHOB B BEKTOP.
[Tepenoc reHoB B KJIeTKY penunueHToB. Unentuduxanns

Bonpocwl k meme:

Kakue 61000bEKThI, UCIIONB3YIOTCA B OMOTEXHOJIOTMYECKUX MPOU3BOACTBAX?

Mopdonoruueckne,  U3MOIOTUYECKUE,  TE€HETUYECKUE,  IKOJOTHUYECKHE
XapaKTEPUCTUKHU BUPYCOB?
Mopdonoruyeckue,  GU3MONIOTHYECKHE,  TI'CHETHYECKHE,  IKOJOTMUYECKHE

XapaKTePUCTUKH TIPOKAPUOT?

Mopdonoruueckne,  (GU3HOJOTHYECKHE,  TCHETUYECKHE,  DKOJOTMYCCKUE
XapaKTEepPUCTUKU MUKPOCKOITUYECKUX rpu6oB? YcnoBus noadopa
OMOTEXHOJIOTHYECKUX 00HEKTOB?

MeTozpl cOBEpIICHCTBOBAaHUS OM000BEKTOB?

MeToapl  COBEpIICHCTBOBaHHUS  OMO00BEKTOB.  Mytarene3?  Cenexuus?
I'enernueckas uHKeHepus?

MeTo/1bl TeHETUYECKOU WHKEHEPUH?

Kak BbI1€nuTh HY>KHBIN TeH?
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Tema:Tunbel OUTAaTENIBHBIX cpeln, 0030p MX COCTaBa U IPUTOTOBJICHUE
CTepUIM3alMs MUTATEIBHBIX Cpel M BO3AyXa B OHOTEXHOJOTHMYECKHUX
nabopaTopusx

W3yunts muTaTenbHbIe cpeabl. TpeOoBaHUS, MPEIBABISEMbIE K MUTATCIHLHBIM
cpenam

W3yquTh KIacCH(pUKAIUIO TUTATSIBLHBIX CPET

W3yquTh METOBI CTEPUITU3ALINS TUTATEIBHBIX CPEJT

W3yquTh TEXHOIOTHIO TIPUTOTOBJICHUS TUTATEILHBIX CPE

.Bonpocwi xk meme
JlaTh onpeneneHre NUTaTeIbHBIM cpenam?
CocraB nuTaTenbHbIX cpen?
TpeboBanus, mnpeabsBisgeMble K NUTaTeabHbIM cpeaam? Kiaccudukanus
MUTATENbHBIX Cpen?
TpeboBaHus, NpeabsIBIsieMble K MMUTATEIbHBIM cpeam?
MeTtonbl cTepUIIM3aluy TUTATENIbHBIX Cpea’?
TexHOoJ0rus NPUTroTOBIEHUS MUTATENbHBIX cpen?

Tema:PocT 1 pa3sMHOKEHHE MUKPOOTaHU3MOB

BpIceB MUKPOOPraHU3MOB Ha IUTATEIBHBIEC CPEIBI.

Poct 1 pa3mHO)keHrne MUKpoopranu3zMoB. Pa3pl pocTa MUKPOOPTaHU3MOB.
Jla6.pab. «BnusHue pexuma BBIpAIIMBAHHUS HA pa3Mepbl, POCT M aKTUBHOCTh
pa3MHOxeHus Apoxoken. [IpuroToBieHue u ok paiMBaHue npenaparos. MzyueHue
pa3Mepa KIETOK, pACIOJOKEHHS  HMX OTHOCHTENBHO Jpyr Jpyra, MOJACYET
KOJIMYECTBA MOYKYIOIINXCS KJIETOK, ONPEEICHUE KOIMUECTBA MEPTBBIX KIETOK.
Bonpocer x  meme Mopdonoruueckue, (u3NOIOrMUECKUE, TIE€HETHYECKUe,
9KOJIOIMYECKUE XapaKTepUCTUKH Apoxckei? [IpuroroBneHue M OKpaliuBaHUE
npenaparoB?

N3ydyenune pasmepa KIETOK APOXIKEH, PACHONIOKEHUS HUX OTHOCUTEJIBHO APYT
apyra?

[Toncuer KonMuecTBa MOYKYIOIIUXCS KIETOK APOAOKEH?

OmnpeneneHne KOIM4ecTBa MEPTBBIX KJIETOK APOAOKEN

Tema:buorexnomnorus NUIIEBBIX  MPOAYKTOB. Cripogenue. N3yunthb
MUKpPOOHMOJIOTHIO  MOJIOKAa. VICTOUHMKHM 3arps3HeHHs Moioka. JlMHaMuKy
MUKpPOOHBIX MPOLIECCOB B MOJIOKE MpHU XpaHeHUH. IIopoku Moioka MHUKpPOOHOIO
IIPOMCXOXKIEHUS

N3yunte OMOTEXHOJOTMI0 MOJOYHOKHMCIBIX IPOJYKTOB, OOIIME CBEAEHUS O
MUKPOOPraHU3MaX, UCHOIb3YEMbIX B MOJIOYHOKHUCIIOM OPOXXEHHUH IS TTOTYYCHUS
MOJIOYHO KHCIIBIX IIPOAYKTOB.

W3yuute STambl TOJNyYEHUS CHIPHOM MacChl: WHOKYJISIUS, CTBOpPaXXHMBaHMUE,
TepMOOOpPabOTKa, W TMPECCOBAHME, CO3PEBaHUE. 3aKBACKU, HCIIOJIb3YEMbIE B
IIPOM3BOJICTBE ChIPOB

Jlab.  pabora  «Ponp  TemmepaTypHOro pexuma B (OpMHpPOBaHUU
OpraHOJIETITHYECKUX KaueCTB ChIPa

N3yunth NOPOKH CHIPOB

Bomnpocs! k Teme Mukpobuosiorust Moixoka?

WcTouHnky 3arps3HeHNs MOJIOKa?

JlnHamMuka MHUKPOOHBIX MPOIIECCOB B MOJOKe mpu Xxpanenun? [lopoku moioka
MUKPOOHOTO MPOUCXOKACHUSA?

broTeXH0JI0THs MOJIOYHOKH CIIBIX IPOYKTOB?
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OOmme cBegeHUs O MHKPOOPraHM3Max, MCIOJIb3YEMBIX B MOJIOYHOKHMCIOM
OpoxkeHun?

OTansl NOJy4yeHHUs CBIPHON Macchl?

3aKBacCKH, MCIIOJIb3yEMbIE B IPOU3BOCTBE CHIPOB?

ITopoku CHIPOB MUKPOOHOTO TPOUCXOXKICHHUS?

9-10 4

Tema:buorexHonoruss NpoOMOTHYECKUX TNPOAYKTOB NHUTaHusA. lcronb3oBaHue
TPAJUIIMOHHBIX 3aKBACOK MOJOYHO-KHCIBIX OakTepuil B TPOM3BOJICTBE
MOJIOYHOKHUCIBIX ~ HamuTkoB  M3yunth  Mopdonoruyeckue  0OCOOCHHOCTH
MOJIOYHOKHCIIBIX OaKTepuid, (OpMbI KOJOHUMN

N3yunuts KaTabonm3M YIJIEBOJIOB. I'omodepmenTaTuBHOE U
rerepo(epMeHTaTHBHOE MOJIOYHOKHUCIIOE OpOXKEHHE

Jlab. Pab.

3.1.0npenenenne KUCIOTHOCTH MOJIOKA 11 3aKBACKH.

3.2.0npeneneHye NPUHAUIEKHOCTH IITAMMOB MOJIOYHOKHCIBIX OakTepuil K
Me30(pHIbHBIM MOJIOYHOKHCIIBIM CTPENTOKOKKAM

3.3. Onpenenenne 6akTepuodara B 3aKBacke.

3.4.0npeneneHne akTHBHOCTH KUCIOTOOOPAa30BaHUSI.

3.5.0npenenenyne KUCIOTHOCTH MOJIOKA

4.bUOTEXHOIOrUs IPUTOTOBJICHUS allUJ0(PUIBHOTO MOJIOKA

5.buorexHoyIOrHsl MPUTOTOBJICHUS Kedupa

Bonpocs! k Teme

KaxoBbl Mopdosioruueckrie 0cOOEHHOCTH MOJIOYHOKUCIIBIX OaKTepuii?

HazoBuTe HCTOYHUKM BBIJCICHHS MOJIOUHO-KUCIIBIX OaKkTepuii?

OcobenHocTH TOMO(EPMEHTATUBHOTO MOJIOYHOKHCIIOTO OpOXKeHHs?
OcobOeHHOCTH TeTepodepPMEHTATHBHOTO MOJIOYHOKHCIIOTO OPOXKEHHUs?

[Touemy MOJIOYHOKHCITBIE OAKTEPUH HA3bIBAIOT META0OIMYECKUMH HHBAIUAAMH?
Kak onpenenuTs KMCIOTHOCTh MOJIOKA?

Kak onpenenuts mprHaIKHOCTh IITAMMOB K Me30(UIbHBIM MOJIOYHOKHCIIBIM
CTPENTOKOKKam?

11-12 4

Tema:buorexHOIOTUS MOTYYEHHSI IEPBUYHBIX U BTOPUYHBIX METa0OIUTOB.
[TomyyeHue aMHHOKHCIIOT C TIOMOIIIBI0 OMOTEXHOJOTHYECKUX METO/I0B
IToyuenue BUTaMHHOB

[Tomyuenue GpepmeHTOB

[TonyueHnne aHTHOMOTHUKOB KaK OMOTEXHOJIOTHYECKUX MPOoAYyKToB. OO1as
XapaKTepUCTUKA AHTUOMOTHKOB

OCHOBHBIE I'pyIIIBI U3BECTHBIX HA CETOJHSAIIHUN IeHb aHTUOMOTHUKOB
OcobeHHOCTH TONTy4eHHsI aHTUOMOTHKOB

Bonpocs! k Teme

[TepBuuHbIE U BTOPUYHBIE METAOOIUTHI ?

buorexnosornueckre METOAbI MOIYyYEHUSI aMUHOKHCIOT?
buorexHonornueckue MeTo/Ibl MOMy4YeHHs] BUTAMUHOB?
buorexHosnornueckue MeTo1bl HOay4eHus (epMeHTOB?
buorexHonoruueckue MeToIbl MOMy4YeHHsI aHTHOMOTUKOB?

OCo0eHHOCTH MONTY4YeHHUs aHTUOMOTHUKOB?

OO01as XxapakTepuCTHKa aHTUONOTHKOB?

13 2

Tema:buoGe3onacHOCTh 1 OMOJIOTUYECKHE PUCKH TPUMEHEHUS TPAHCTEHHBIX
pactenuit 3yunTh MeTO/IbI MONTy4eHuUsl TpaHcreHHbIX pacTenuii (TP),
reHeTu4eckr MoauguuupoBaHHbIx opranu3MoB (I'MO), ocobeHHOCTH HX
UCIOJIb30BaHUs, IPOOJIEMBbl UX BHEJPEHUS B IPAKTUKY.

22



CUCTEMA MEHE/JUKMEHTA KAYECTBA
VYupasienue J0KyMEHTHPOBaHHOM nH(popmarmei 7.5.3

MunucrepcTBo Konrekct opranuzauuu 4. Obecneuenue 7. (Ilepconan 7.1.2)
HayKH U BbICIIero oOpa3oBaHus PO CTpaHI/ILIa 23 u3 35
®I'BOY BO «COI'Y» Buagenen mpouecca 7.5.3: Otaen JOKyMeHTO000pOTa
Bun noxkymenra: IlonoxeHue mo AesTeNIbHOCTH
Honosxenue o paspaborke u peanuzauuu OIOIT COI'Y

2. N3yuuTh po6ieMbl OHOTEXHOJIOTUU U OM00E301IaCHOCTH B 00JIaCTH
TEHHOW UH>KEHEPHUH.
3. HSy‘-II/ITB HAay4YHBIC W MPABOBBIC OCHOBbLI obecneueHnss 61M00€30IaCHOCTH

B OMOMHKEHEPUH U MCIOJIb30BAaHUHM TPAHCTE€HHBIX MPOTYKTOB.

4.TpaHcreHHble pacTeHUs KapTodessi, yCTOWYUBbIE K KOJIOPaJACKOMY XYKY
Bompocs! k Teme :

MeTozb! oTyu€eHusl TPaHCT€HHbIX PAaCTEHUN?

MeTozb! ToTyY€eHusl T€HETUYECKH MOAU(PUIIMPOBAHHBIX OPraHn3MoB? MeTobl
MOJTYYEHUS TeHETUYECKH MOIU(UIIMPOBAHHBIX OpraHu3MoB? [IpoGiaemsr
OMOTeXHOJIOrNU 1 0M00E30MaCHOCTH B 00J1aCTH T'€HHOIN UHXKeHepun?

KaxoBbI mpaBoBbIe OCHOBBI 0OecreueHus 0no0e30MmacHOCTH B OMOMH)KEHEPHH U
WCIOJb30BAHUU TPAHCI€HHBIX NPOIYKTOB?

14-15 | 4

Tema:buorexHomorus u npoOIeMbl 3alIMTHI OKpY>Karolel cpeasl buonoruueckue
METObl a9POOHOM U aHadPOOHOI NepepaboTKHU OTXO0B.

2.Metoapl aHaPOOHOM nepepabOTKH OTXOJO0B C. — X. IPOU3BOJCTB.
3.buorexHonornyeckrue METO bl NepepaboTKU CTOUHBIX BOJ. [IpombllieHHbIE
OMOUIIBTPBI U AIPOTEHKH.

4. Vcnonp3oBaHre OMOTEXHOIOTMUECKUX METO/IOB JIs JeTpajalluu

KCEHOOM OTHKOB.

5.AKKyMynMpoBaHHE METaNIOB MUKpOOpranu3Mamu. M crnonb3oBanue
MUKPOOPraHU3MOB JIJISl U3BJICUEHUS U3 PYJ] LIBETHBIX U PEIKUX METAJUIOB.
6./cnosb30BaHNE MUKPOOPraHU3MOB ISl BBILIEIAYUBAHUS METAJIOB.
Bompocs! k Teme :

buorexHoorus u 3amuTa OKpykarouei cpeast ?

MeTozpl aHadpOOHOI MepepadOTKH OTXOAOB C. — X. TPOU3BOJCTB?
buorexHonornueckue MeTo/bl mepepaboTKU CTOYHBIX BOJ?

Merton akTUBHOTO Hia?

Hcnonp3oBaHue NpOMBIIUIEHHBIX OMOGUIBTPOB U a3POTEHKOB?
buorexHonornueckre METOAbI U Jerpajanusi KCeHoOnoTHKoB? V3Bineuenus us3
PYA LUBETHBIX U PEJKUX METAJIIOB U OMOTEXHOIIOTNYECKUE METOABI?
Hcnonb3oBaHne MUKPOOPTaHU3MOB JUIsl BBINIEIAUYUBAHUS METAIIOB?

16 2

Tema:buorexnonorus —Hayka 21 Bexa. CTBosoBbIe Ki1eTKU. M3y4uuTh pob

CTBOJIOBBIX KJIETOK B OHTOT€HE3E .

2. Brinenenue CTBOJIOBBIX KIIETOK

2.1. BeiieneHue CTBOJIOBBIX KJIETOK U3 BHYTPEHHEH KJIETOUHON MacChl
SMOPUOHOB Ha CTauH 0JIaCTOIMCTHI

2.2.BeifienieHre CTBOJIOBBIX KJIETOK U3 TKaHEeH SMOPHOHOB

2.3. KieTouHast TEXHOJIOTMSI — IEPEHOC B SHYKJIEMPOBAHHYIO SIMLEKIETKY spa

COMATHYECKON KJIETKH JJIs OJIy4EHHS] TOTUIIOTEHTH BIX KJIETOK

3. Ucnonbs3oBaHue SMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK B MEAMLIMHE, TPOOJIEMBI U

MEePCIEKTUBbI

Bormpock! k Teme: MeTo/ibl BeIZIeI€HUST CTBOJIOBBIX KJieTok? Kierounas

TEXHOJIOTHSI -TPOOJIEMBI U MTEPCIEKTUBBI

Kak sMOproHasibHbIE CTBOJIOBBIE KJIETKH UCIOB3YIOTCs B MeauuinHe? [1pobiemsl

Y TIEPCIEKTUBBI HCIIOJIb30BAHMS SMOPUOHAIBHBIX CTBOJIOBBIX?
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17-18 4 Tema:['eHomuka u mporeomuka. VX 3HaueHue 1 COBPEMEHHON OMOTEXHOJIOTHH.

DTanbl pa3BUTUS T€HETHKH.

I'enoMuka. 3HaueHue MeXAYHAPOIHOrO IpoekTa «I'eHOM uenoBeKa» B MEUKO -
OHOJIOrMYECKOM acCIIeKTe.

[Iporeomuka. benku um WX B3aUMONEWUCTBHUS B KUBBIX OpraHuzmax. MeToasl
MIPOTEOMUKH.

Bompocs! k Teme:

Dtarbl pa3BUTHUS T€HETHKU

3HaueHue sl COBPEMEHHON OMOTEXHOJIOTUU T€HOMUKN ?

3HaveHMeE Il COBPEMEHHOW OMOTEXHOJIOTUU TIPOTEOMHUKU?

3HayeHUE MEXIYHAPOAHOT 0 poeKkTa «['eHOM uesioBeKay B MEIUKO-
OHOJIOTHYECKOM aCIIEKTE

benku 1 nx B3auMonENCTBHS B KUBBIX OpraHu3Max?

MeTonbl IPOTEOMUKH

36
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BOHpOCbI K 3a4€Ty 110 JUCHHILINHE «BBenenue B OMOTEXHOJIOI HI0»

1. Uro uzyvyaer OMOTEXHOIOTHsA?

2. 3agaun OMOTEXHOJIOTHH.

3.  Ponb HyKJIEMHOBBIX KUCJIOT B Mepeaue HaCIeACTBEHHON HHPOpMAIUH.

4. ['eneTnueckue peKOMOUHAIIHH.

5. ['eneTnueckue pekOMOUHAIIMH in Vitro.

6. Meronas! BBenenus JIHK B 6akTepuaabHble KIETKH.

7. TInasmuapl OaKTepUATBHBIX KIETOK.

8. DKcrpeccus B KieTkax 0akTepuit pekomOnHanTHbIX JIHK.

9. buocunTtes nHcynuHa yenaoBeka B kieTkax E. coli.

10. bwuocuHTE3 COMATOTPOIUHA.

11. T[lonmydyenue uHTEpHEPOHOB B TCHETUUECKH CKOHCTPYHUPOBAHHBIX KIIETKAX.

12.  BO0O3MOXXHOCTHM T'€HHON UHXEHEPUH MUKPOOPTaHU3MOB.

13. TlepcniekTuBbI OMOTEXHOJIOTUU B MEAUIIMHE U BETEPUHAPHOM MEIULIUHE.

14. IlepcniekTvBbl OMOTEXHOJOTMU B TIONYYEHHUU OMOJOTMYECKH aKTHUBHBIX
BEIIIECTB.

15. CnusHue cCOMaTHYECKUX KIIETOK.

16. I[lomydyeHre MOHOKJIOHAIbHBIX AHTHUTEIL.

17. BHOTEXHOJOTHS M MOBBIIIEHUE MPOTYKTUBHOCTH PACTCHHIA.

18. KynbeTypa pacTUTEIbHON TKaHHU.

19. KynbTypsl kieTok u mnporomniactoB. CiIusHHE MPOTOIUIACTOB: TaIIOWIHBIC
pacTeHwusl.

20. KynbTypa pacTUTENbHBIX KJIETOK U MPOU3BOACTBO OMOJOTMYECKU aKTUBHBIX
COCIMHEHU .

21. IlonmyyeHue aMUHOKHUCIIOT C TOMOIIbI0 MUKPOOPTaHU3MOB.

22. ITlomyyeHue BUTAMHHOB C TIOMOILbI0 MUKPOOPTaHU3MOB.

23. IlonmyuyeHue BTOPUUYHBIX METAOOJIUTOB.

24. Ilonyyenue pepMEHTOB C TOMOIIBIO MUKPOOPTaHHU3MOB.

25. IlomyueHue TpaHCTEHHBIX PaCTEHUH.

26. KionupoBanue.

27. buokoHBepcus.

28. IIpomsBoACcTBO OENKOB  OJHOKJIETOYHBIX OpraHu3MoB. [lepcrieKTHBBI
UCIIOJIb30BaHMUS.

29. MukpoopraHu3Mbl B KaueCTBE KOHTPOJIS 3arpsi3HEHUSI.

30. Ilpou3BoacTBo Ouorasa, OHOXMMUYECKHA W MUKPOOMOJIIOTMYECKHI XapakTep

mponccca.

8.1.IlpumepHbIe OMIETHI K 3a4eTy
Buier Nel

1. buosnepreruka. [lomydenue 6morasa.
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2. XapakTepucTUKa  MHINEBOM  IEHHOCTH  CBIPOB.  MUKpOOMOJOTHYECKUE U
(dhepMEeHTAaTUBHBIE MTPOIIECCHI, MPOUCXOAIINE MPU U3TOTOBJICHUHU U CO3PEBAHUU CHIPOB.

buier Ne2

1. Tlonydyenue 6Guorasa u 3TaHoJa.
2. Mukpobuonornueckue W  (EepPMEHTATUBHBIE IPOIECCHI, TMPOUCXOASIINE  TPHU
CO3peBaHuU ChIpOB. I10poKu CHIPOB.

Bbuaier Ne3

1. I'enHas uHxeHepus. Y POBHU I'€HHON WHKEHEPHHU.

2. Poct u pa3sMHOXXEHHE MHUKPOOPTaHU3MOB
Bbuier Ne4

1. OcHOBHBIE 3Tallbl TEHHON UHKEHEPUHU.

2. HempepbpiBHOE KYJIBTUBUPOBAHUE MUKPOOPTAaHU3MOB.
buier NeS

=

B03MOXXHOCTH TEHHOM UHKEHEPUH MUKPOOPTraHU3MOB.
2. TpeOoBaHus, TpeAbSIBISIEMble K TMPUTOTOBICHUIO THTATEIBHBIX  Cpel s
BBIpAIIMBAaHNUS] MUKPOOPTaHU3MOB.

buier Ne6
1. IToaroroBka Ouosormyeckux 00BEeKTOB. [lombop mukpoopranu3MoB. CeleKumus.
NHaynupoBaHHBIA MyTareHes.
2. HayuHo-TexHuueckue mpeanochuiku GopMupoBanusi OMOTEXHOIOTHH.
buier Ne7

1. buorexHomnorus — Hayka 21 Beka. 3a1a4u OMOTEXHOJIOTHUH.
2. Tpancmiantamus SMOPHOHOB U KJIETOYHAsI MHXKEHEPUsI B ’KUBOTHOBOJICTBE.

buaer Ne8

1. BuorexHonorus u okpyxatomas cpena. O4ucTka CTOYHBIX BOA. MeTo aKTHBHOIO
uia.

2. Konctpymposanue pekomOnnanTHbIX JJHK. Pectpukrassl.
Bbuier Ne9
1. IlepcrieKTUBBI OMOTEXHOJIOTHH.

2. I'enernueckas nmwkenepus. Koncrpynposanue pekomOounantHeix JIHK. Beenenue rena
B BEKTOP.
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buaer Nel0
buorexHonorus u okpyxawomas cpena. COBpEMEHHOE COCTOSIHUE OKpYXKarouien

cpenbl. bruonornueckas 04MCTKAa CTOYHBIX BOI.
TpaHcreHHble pacTteHus. BiusHue reHeTnyeckd MOJIu(PUIUPOBAHHBIX MPOAYKTOB Ha
3I0pPOBbE YEJIOBEKA.

Bbuaer Nell

MGTOI[ NEPUOANYCCKOro KyJIbTUBHPOBAHUA MUKPOOPIraHn3MOB.
DKOHOMHYECKHE U KOMMCPUYCCKHEC aCIICKThbI OMOTEXHOJIOTHH.

Bbuiaer Nel2

Muxkpo6uonoruueckre OCHOBHI MOTY4YeHHUs Ororasa.
CenbCKOX0351CTBEHHAs! OMOTEXHOJIOTUS U OXpaHa OKPYXKAIOLIEH cpebl.

Bbuiaer Nel3

MukpoOroI0rn4ecKre OCHOBBI ChIPOJICIIHSL.
BekTops! 1 11a3mMuibL..

Bbuaer Nel4

[Ipor3BoACTBO OENKOB OJTHOKJIETOUHBIX OPTaHU3MOB.
[leprioguyeckoe 1 HEMPEPHIBHOE KYJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

Bbuier Nels

[TpoMebITIUIEHHOE TIOTYy4eHHE aHTUONOTHKOB.
[Tog6op OMOTEXHOTOTHYECKUX OOBEKTOB.

buier Nel6
KiionupoBanue.
[TonyyeHre MOPOMBIIIJIEHHBIX I[ITAMMOB MHUKPOOPTraHU3MOB C HCIOJIb30BAHHEM
METOJ0OB CEJIEKIIMU U MyTareHesa.

Bbuaer Nel?7

I'enernueckas nnxxenepus. [lonmyuenue renoB. Merob! Beiaenenus renos u3 JJHK,
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2. buocunres COMATOTPOIIKNHA.

buiaer Nel8

=

buocunTes nHCynMHa.

2. IlomyuyeHue TMPOMBINUIEHHBIX INITaAMMOB MHKPOOPTAaHU3MOB C HCIIOJIB30BaHUEM

MCTOZOB CCJICKIIMU 1 MYyTarcHe3a.

Bbuaer Nel9

=

buocunTes nurephepoHoB.
2. I'enernyeckas nHkeHepus. BeKTOpHI U MIa3MuU/IbI.

Buier Ne20

=

buocuHTE3 aMUHOKHCIIOT.
2. KnoHupoBaHue KHUBOTHBIX

IIpumepHbIe TeCThI AJIs1 pyOe:KHOM aTTecTalUuH
(mostHast 6a3a maHHBIX HaxoauTcsa Ha CD gucke)

Mo0YHOKHCIIbIE OaKTePUU BCTPEUAKOTCS:
B [10YBE

B BOJIE

Ha pacTEHUSAX

+B MOJIOKE ¥ MOJIOYHBIX MPOAYKTAX

Lactobacteriaceae sBastoTCSt BO30YIUTEIAMHU:
CIHPTOBOTO OPOKEHUS

HPOMHOHOBO-KHCIIOTO OPOKEHHUS
MacISTHO-KUCIIOTO OpOXKEHUs
+MOJIOYHOKHUCIOr0 OpOXKEHUS

B ocHOBe MUBOBapeHUs JIEKUT
+crnupTOBOE OpOKEHUE
MacCJIIHO-KUCII0€ OpOXKEHHE
MPOITMOHOBO-KUCIIOE OpOXKEHHE
YKCYCHOKHCIIO€ OpOKeHue

[IpeuMyIiecTBOM MUKPOOPTaHU3MOB KaK OMO0OBEKTOB SIBIISICTCS
MaJIbl€ pa3Mephl
pPacpoOCTPaHEHHOCTD
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OTHOCHUTEJIBHO ITPOCTO OPraHU30BAHHBIN T€HOM
+BCE YTBEPKACHHUS BEPHBI

B pesynbrare cuproBoro OpoxeHus o0pa3yroTcs
OyTaHoI

+3TaHoOI

MApyBaT

MOJIOYHAsS KACJI0Ta

[Ipon3BoaCTBOM JIEKAPCTB, TOPMOHOB M IPYTUX OUOJOTHYECKH aKTUBHBIX BEIIECTB
3aHUMACTCS

arpOHOMMS

TE€HHAsI UH)KEHEPUS

+OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO

CEIbCKOXO35IMCTBEHHAS POMBIILIEHHOCTh

J11s1 TOro, YT00BI HICKYCCTBEHHO MOJIYYUTh YEJIOBEUECKUI MHCYIIMH METOJOM I'€HHON
WHXEHEPHUH B MPOMBIIIJIEHHBIX MacTadax, He0OX0IUMO:

BBECTH OaKTEepHaJIbHbBII UHCYJIMH B OPIaHU3M YeJIOBEKa

MCKYCCTBEHHO CUHTE3UPOBATh MHCYJIUH B OMOXMMUYECKON J1ad0opaTtopuun
BBIPAILIMBATH KYJIBTYPY KJIETOK ITOKETYTOUHON JKEJIE3bl, OTBEUAIOIIEH 3a CHHTES
UHCYJIMHA

+BBECTH I'€H, OTBEYAIOIIMI 32 CUHTE3 MHCYJIMHA B OAKTEPHUH, KOTOPbIE HAYHYT
CHUHTE3UPOBATh YEJIOBEUYECKUN UHCYJINH

B kakoM ciydae MeTON KyJlbTYphl TKAHEH OKa)XeTcsl HanOoee MoIe3HbIM ?
IpU MOJTy4eHUU THOpUIa SOJIOHU U TPYLIN

IPY BBIBEJCHUN YHCTHIX JIMHUNA TTIAJIKOCEMSIHHOTO TOpoXxa

+1pU HEOOXOUMOCTH TEPECATKU KOKU YEJIOBEKA MIPU 0¥KOTe

IPU MOJY4YE€HUH TOJUIIONIHBIX ()OPM KaIlyCThl U peAbKU

J171s1 mony4yeHus: BUH UCOJIb3YIOT
MOJIOYHOKHCIIbIE OaKTEPHUH
+IPOXKIKHU

AKTUHOMULIETHI

YKCYCHOKHCIIbIE OaKTepUu

CrepwibHas KyJIbTypa MUKPOOPTaHH3MOB
CoJIepKuT OakTepun 1 Buaa

COJICP)KUT aKTHHOMMIICTHI U JPOHOKH
COJICPKUT 2 BUJA OaKTEpHid
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+cB0O0O/IHA OT JIFOOBIX IOCTOPOHHUX MUKPOOPTaHU3MOB

Crepunu3zaineid Ha3bIBaloT:

BBIJICIICHUE OaKTEepUil U3 PUPOTHBIX HCTOUHUKOB
YHUYTOKEHHE MaTOT€HHBIX MUKPOOPTaHU3MOB

YHUUTOXXCHHUE CampOUTHBIX MUKPOOPTaHU3MOB
+YHUUYTOXKEHUE BCEX MUKPOOPTaHU3MOB U UX MOKOSIIUXCS CIIOP

K merogam crepunmzanny OTHOCAT
MIPOMBIBAaHUE BOAONPOBOIHON BOJIOM
MIPOMBIBAaHUE JUCTUIUIMPOBAHHOW BOAOU
+00paboTka ynpTpadroIeTOBBIMH TydYaMu
MIPOMBIBAHUE TOPSYEH BOJOU

DepMEHTHI — 3TO:
+KaTaIn3aTopsl
BUTAMUHBI
PETYIATOPHI
penenTophl

[To xumuueckoi npupoae GepMeHThl — 3TO:
+0enku

YIIIEBOABI

JUIUABI

HYKJIEMHOBBIE KHUCJIOTHI

DepMEeHTHI OTIUYAIOTCS OT HEOPTAaHUYECKUX KaTaIM3aTOPOB TEM, UTO
HE U3MCHSIOTCS B IPOIIECCE PEAKIIHH

HE KaTaJIu3UPYIOT TEPMOINHAMUYECKH HEBO3MOYKHBIC pEeaKITun

HE CIBUTAIOT TIOJIOKEHNE PABHOBECHUST OOPATUMBIX pEaKITHit
+001a1a10T CrIeU(pUIHOCTHIO

AKTHUBHOCTH (pepMEHTa OIpeIesIeTCs

0 CKOPOCTH yOBIBaHUS cyOcTpaTa

10 U3MEHEHUIO KoH(opMmanuu cyocTpara

+110 cKkopocTH 00pa3oBaHus PEPMEHT - CyOCTPAaTHOT O KOMILJIEKCa
110 U3MEHEHUIO TEMIIEPATYPHI

AKTHUBHBII LIEHTp (hepMeHTa — 3TO:
+y4acTok (pepMeHTa, yUacTBYIOIINIA 3a CBSI3bIBAHUE CYOCTpaTa u 00pa3oBaHUE MPOIYKTA
y4acCTOK (pepMEeHTa, OTBEYAIOIINIA 32 PETYISALNIO AaKTHBHOCTH
y4acToK (pepMeHTa, OTBEUAIOIIH 3a CBSA3BIBAHKE C KIIETOYHBIMH CTPYKTypaMu
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Y4aCTOK (prMCHTa, OTBG‘{aIOHIHﬁ 3d IIPUCOCOAUHCHNC KO(i)aKTOpa

Kodaktop — at0

+HeOeKoBas 4acTh pepMeHTa
OenkoBas yacTh (hepMeHTa

4acTh aJUIOCTEPUUECKOT0 LIEHTPa
4acTh KOHKYPEHTHOTO MHTHOUTOPA

[TpsiMbIM JOKa3aTEIHCTBOM OEIKOBOM MPUPOIBI (hepMEHTA SABIISETCS:

CHUKEHHE DHEPTrUU aKTUBALIMU

YCKOpPEHHE MPSMON U 00paTUMOM peakiuu

+IpeKpanieHre KaTaIuTHYeCKOro AeHCTBUS P 100aBIEHUHU B PaCTBOP BEIIECTBA,
pa3pyliaroero NenTUIHbIE CBSI3U

Kakoii iekapcTBeHHBIN TIpemapar co3AaH C UCTI0Ib30BaHUEM METOIOB TCHHON WHKEHEPHUH
NEHUIUJUIUH

ToKO(Depo

+unTEpHEpOoH

aCKOpOMHOBAsI KMCIIOTA

BocnpousBeaeHnemM HOBBIX 0COOEH U3 OHOM MM HECKOJIBKUX KJIETOK 3aHUMAETCs
T€HHas1 UHXKEHEPUS

+KIeTOYHasg MHKCHEPUS

MUKPOOHOJIOTHS

LIUTOJIOTHSL

MeTobI KIETOYHOW HHKEHEPUH CENEKITMOHEPHI UCTIONB3YIOT C MEJBI0 MOTyISHUS:
+TUOPUAHBIX KIIETOK M BBIPAITUBAHUS U3 HUX THOPHIOB

KOPMOBOTO OejKa

MUIIEBBIX J00ABOK

JIEKapCTBEHHBIX TIPEIapaToB

Coznannem pexomOnnantHoi JIHK 1 BBeieHnEeM ee B )KMBOM OPraHU3M 3aHUMAETCS:
KJICTOYHAs! NHKECHEPUs

+TeHHas MHKECHEPUs

LATOJOT U

OMOXUMHUS

Kako# ropMOH TpOU3BOANTCS C UCIIOJIb30BAHUEM TPAHCT€HHBIX MUKPOOPTAHU3MOB:
aJipCHaIMH
Ba30MPECCUH
+HUHCYJIMH
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THPOKCHUH

JHK cocrtout u3
3-X HYKJICOTHIOB
+4-X HYKJICOTU]IOB
S-HYKJIEOTU]IOB
6-HYKJICOTHIOB

['eHeTHUeCcKkast HHKEHEPHUS — ITO:

MeToj pekomOuHaHTHBIX JIHK

HaIMpaBJIE€HHOE U3MEHEHHUE TEHETUUECKOT0 KOJa OpraHu3ma
METO/T SKCIIEPUMEHTAIBHOTO MAHUITYJIMPOBAHUS C TEHOM
+BCE YTBEP)KJICHUS BEPHBI

['eHeTnueckast UHKXEHEPUS ITO:

CHCTEMA HKCIIEPUMEHTAIbHBIX IPUEMOB, TIO3BOJISIOLIUX KOHCTPYHUPOBATH J1a00paTOPHBIM
IIyT€M HCKYCCTBEHHbIE T€EHETUUECKUE CTPYKTYPHI B BUJI€ peKOMOMHAaHTHBIX Mosekyn JIHK
KOHCTPYMPOBAHUE 1n Vitro (yHKIMOHAIHO aKTUBHBIX FT€HETUYECKUX CTPYKTYP

CO3/IaHHE HUCKYCCTBEHHBIX T€HETUYECKHUX ITPOrpamMm

+BCE YTBEPKACHHUS BEPHBI

9. YueOHO-MeTOAMYECKOe U MH(OPMALIMOHHOE O0ecedyeHne TUCITUIINHBI
(MoxyJis)
a) OCHOBHAsI JINTEpATypa:
0) TOTOTHUTENNbHAS IUTEepaTypa:
B) mporpaMMHoe obecnieuenue u MHTepHeT-pecypcehbl
') METOAMYECKUE yKa3aHus, pa3paboTanHbie coctaButensiMmu Pabodeit mporpaMMel.
Yueono-memoouueckoe obecneuenue oceoenusn oucyuniunbl

Jlumepamypa

@) OCHOGHAA TUumMepamypa:

l.bome H.A. Ocnoevt 6uomexnonocuu pacmenuii. — Tiomenv.: Tioml'y, 2007. —
I'pugh YMO.

2.Po2o¢ U. A. IMuwesas ouomexnonozus, B 4-x kn.Ku.l1.Ocnoevt nuweeoi
ouomexnonozuu

KonoC, 2004
3. Anvbep Caccon. buomexnonozusn: Ceepwenus u Haoedxcool. M.: Mup, 1987.
4. Buomexnonozusa. Ilpunyunovt u npumenenue. — Ilep. ¢ ame. / Iloo peo. M.

Xuzzunca, /I. becma, /7K. /[coiica. — M.: Mup, 19882.
5..Bopoovesa JI.U. Ilpomviuwnennan muxpoouonozus. M.: Hzo-eo MI'Y, 1989. — 290
6.Bopoovesa JI.H. Ilpomviuinennas mukpoouonozusn. M.: Hzo eéo MI'Y, 1989. —290
C
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1991

1.Ezoposa T.A., Knynoea C.M., ZKugyxuna E.A. Ocnoevt 6uomexmnonozuu.

no cneuuanvHocmu ouonozuna — M: Axademus, 2003.

8.11ax U.B. Beeoenue 6 ouomexnonozuro. — Tromenw: Tioml'Y, 2012. — I'pugp YMO.

O.Ilpakmuxkym no muxkpoouonozuu: Yueonoe nocooue 011 cmyoeHmos

evicuiux yueonwvix 3aeeoenuit / A.U. Hempycoe, M.A.Ezoposa, /1. M. 3axapuyk u
op.; Iloo peo. A.H. Hempycoea. —H30amenvckuit yuenmp «Axaoemusn», 2005. — 608c
10.7Ipakmuxym no muxkpobuono2uu, yueb.nocob. 01 cmyo.8vicul.yueb.3a6e0eHuil
Axkaoemus, 6, 2005, 0OTAP-Meoua, 2010

0) oononnumenvhana aumepamypa: 1. baunoe H.II. Ocnosvl Guomexnonozuu. Hzoamenvckas gpupma
»Hayka», CIIBY, 1995.

2. Buomexnonozusa. Yueonoe nocooue onsa By3zoe ¢ 8 knucax. I1oo peoaxuyueii neo. H.C.
Ezopoea, B./l. Camyunosa. —M.: Beicuiaa wkona, 1987 2.

npozpammuoe obecneuenue u Humepnem-pecypcol

Obecneuen oOocmyn K COBPEMEHHBIM  NPOGECCUOHATbHbIM  0a3am  OAHHBIX,
UHDOPMAUUOHHBIM CRPABOUHBIM U NOUCKOBLIM cucmemam (ouodnauomeka COI'Y):

- JNeKmpoHHan oOuobnuomexka oOuccepmauuii u aemopegepamos 3IbJ/] PI'b
(Onekmpounont oubaAuomexku ouccepmayuii Poccuiickou I'ocyoapcmeennoii
oubruomexu). - URL: htip://diss.rsl.ru/;

- Hayunas nekmponnas ouonuomexa eLibrary.ru. - URL: http://elibrary.ru/;

- 3BC " Vuueepcumemckas oubuomeka on-line". - URL.:
http://www.biblioclub.ru/;

- 3BC"Koucyremanm cmyoenma'. - URL: www.studmedlib.ru;

- cobocmeenHble OubdIUOZPAPUUECKUE DA3bI OAHHDBIX:

- 9J1eKMPOHHBbLI KAMAanoz;

Pekomenodyemole unmeprem-aopeca no OUOMEXHON0ZUU:

1. http://elibrary.ru — Hayunas snekmpounas oubniuomexa.

2. http://www.rusbiotech.ru. Poccuiickue ouomexnonozuu u ouourgpopmamuxa.

3. http://pushgu.ru Ilywunckuii 2ocyoapcmeeHHblil YHUBEp CUMEN.

4.  www.vir.nw.ru/index_r.hntm-  I'HI] P®.  Bcepoccuiickuit  nayuno -
uccneooeamebCKuil uncmumym pacmenueeoocmea um. H.U. Basunoea.

5. InekmpoHHbLL Y4eOHO — MemOoOUuUeCKUil KOMRaeKc no oucyuniune «Beedoenue ¢
ouomexnonozuioy.

6. Bonoea T.I. Beeoenue 6 duomexnonozuro. Bepcua 1.0.(Inekmponnwtii pecypc):
InekmpoH. oan.(2 Mo). — Kpanoapck: HIIK CDY, 2008.

7. Dnekmponnvtit yueono — memoouueckuii Komnnaekc files. lib.sfu —kras. ru>
Ebibl/umkd>143/u_ course Pdf.
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8. http://www.biotechnologie.de
Q. http://mosbiotechword.ru/

10.MaTepuajibHO-TeXHUYECKOE o0ecriedeHre TUCUMILTUHBI (MO1YJIs1)

JlexkuroHHas ayIUTOpHUsl; KAOWHET, OCHAILIEHHBI MHTEPAKTUBHOMN JOCKOU, TPOEKTOPOM.

NMmepcroHHbBIE MUKPOCKOIIBI
ABTOKIaB (CTEPUIU3ATOP MAPOBOIA)
TexHu4yeckre BeChbl

Tepmocrar

XOJIOTWIBHUK

CylUIIBHO — CTepUIM3AMOHHBINA KA

MuBeHTaph (0aKTESPHOIOTHYCCKUE TICTIIM, UIJIbI, TUHIICTHI, HOMKHUIIBI, ITATUBBI JIJIS
POOUPOK).

[InuTaTenbHbIE CpEAbI
XUMHUUYECKUE PEAKTUBBI
JlabopartopHas nocyna

Harnsgasie mocoOus (TaGIuIlbl, TUTAKATH).
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11.JTucT 00OHOBJICHHSI/AKTy AJIU3 AT
[Iporpamma oOHOBIIEHA.

[Tporpamma paccMoTpeHa U YTBEpKIeHA Ha 3aceaHuu Kadeapsl
aHaTOMUH, (PU3NOJIOTUU U OOTAHUKHU
npotokost Nel3 ot «26 » 06. 2019r.,

[Iporpamma o100peHa Ha 3acelaHiu coBeTa (paKyiabTeTa XUMUH, OUOJIOTHUU
1 OMOTEXHOJIOTUHU
oT «01»07.2019 r., mpotokomn Ne 12
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