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1. Uenu n 3agauv gucumnnvHbl

Llencto  ocBoeHunss avcumnnmHbl  (moayns)  «KynbTMBMpOBaHME  KMNETOK»  ABMsieTcs
dopMMpoBaHMe KomneTeHuun obydarowleroca B obnactu npodeccmoHanbHOM OeATEeNbHOCTU U
chepe npodeccnoHanbHOM OeATENBHOCTHN:

01 O6pasoBaHue 1 Hayka (B cdhepax: 0bpa3oBaHust; HayYHbIX UCCreq0OBaHUN);

22 luvweBas NPOMBIWMEHHOCTb, BKIOYas MPOU3BOACTBO HanuTkoB M Tabaka (B cdepax:
npoussBoacTBa nuwesoro 6enka, QepMeHTHbIX npenapaTtoB, MNpebuoTUKOB, MNPOBMOTUKOB,
CMHOMOTUKOB, PYHKLMOHAmNbHbIX NULLEBLIX NPOAYKTOB (BKMoyaa nevebHble, npodunaktnyeckue u
AEeTCKMe), NMULEBbLIX UHIPEANEHTOB, B TOM YMCME BUTAMUHOB M PYHKUMOHANbHbBIX CMEecen; rnybokom
nepepaboTKM MULLEBOro Cbipbsl; NPOM3BOACTBA OMOTEXHOMOrMYECKOW NpPOAYKUMM AONA MNULLEBOWN
NPOMbILLIIEHHOCTN)

26 XnmMunyeckoe, XMMUKO-TEXHONOMMYeckoe NpoM3BOACTBO (B cdhepe Npon3BOACTBA NPOAYKTOB
dhepMeHTaTMBHbIX peakuni, MMKPOBUONOrnyeckoro CuHTe3a u buotpaHchopmaumn)

AvcuunnuHa HanpaeneHa Ha pelweHve 3agady  nNpodeccuoHanbHOW  AeATenbHOCTU
crneayroLwmx TUMOB:

Hay4HO-MCcCrefoBaTeNbCKUiA;

negarormyeckun;

NPOM3BOACTBEHHO-TEXHOOMMYECKNI;

OpraHn3aLMOHHO-YMNPaBNeHYeCKUiA.

Mporpamma coctaBneHa B cooTBeTCTBUM ¢ TpeboBaHuamm ®roOC BO — maructpatypa no
HanpasneHuto nogrotoBkn 19.04.01 BuoTexHonorus, yTBepXAeHHOro npukasoMm MwuHMcTepcTBa
obpasoBaHua 1 Haykn Poccuickon ®egepaumm ot 10.08.2021 Ne 737 ¢ yyeTom npodheccrnoHanbHbIX
CTaHOapToB.

2. MepeyeHb NNaHUpyeMbIX pe3ynbTaToB 00Y4YeHUS, COOTHECEHHbIX C NNaHUpPyeMbiMU
pe3ynbTaTamu ocBoeHUsi o6pa3oBaTeNnbHON NporpaMmbi

Ne
Kon dopmynuposka Koa n HaMmeHoBaHMe nHgukaTopa 4OCTUXKEHNS
n/ KOMNETEH KoMneTeHummn KOMneTeHumnn
n Lmn
CnocobeH coBepLLEHCTBOBATL MO1rkes - PaspabatbiBaeT  TexHomorumyeckue
TEXHOJIorn4eckme npoueccol npoLecchl nony4yeHus HOBbIX BNOOB
npoussocTea, noabuparts, OvoTexHonormyeckon NpoAaykuMm Ans  NULLEeBOW
MKg-4 | VCMONb3oBaTh M OLEHMBATH Chipbe NPOMBbILLIEHHOCTH
1 pPacTUTENBHOTO M XXUBOTHOIO
NPOUCXOXAEHMS AN pa3paboTku 1 MO3nkes - HdaeT pekomeHOauuy Mo MNPUMEHEHUIO
npons3BoAcTBa HOBbLIX BUAOB OMOTEXHONMOIrMYECKO  NPOAYKUMM B MULLEBBIX
B1oTexHoornYeckor NpoayKLUMM AN | nponsBoACTBaX
NULLEBON NPOMbILLIIEHHOCTM
Koa n HaumeHoBaHMe MHAUKaTopa Pe3synbTaTthl 06y4yeHUs (Nnoka3aTenu oLeHNBaHUA)
AOCTUXEeHUA KoMmneTeHUNn
MO rke-a - PaspabatbiBaeT | 3HaeT: xapaKkTepHble OCOBEHHOCTU pacTUTENbHOTO W XUBOTHOTO
TEXHONOMMYECKNe npoueccs | CbIPbS NS BbIPALIMBAHMS  KMETOYHBIX  KynbTyp 1 METOAOB
nonyJeHms HOBBIX Bugos | KYIBTMBMPOBaHKS, NokasaTent 3(pPEKTUBHOCTN TEXHONOrMYECKNX

NPOLIECCOB MPOM3BOACTBA OMOTEXHOMOMMYEcKo MPOAYKUMN Ans
¢ NWLLLEBOI NPOMbILLNEHHOCTH

nNALLEBOV NPOMBILLINEHHOCTU YMeeT: WCronb3oBaTh MNPaKTUYECKMEe HaBblkM B OpraHuMsauun u
yNpaBMeHnn Hay4HO-UCCNEAoBaTeNbCKUMN 1 MPOU3BOACTBEHHO-
TEXHOMNOIMYECKUMM paboTamMmn B 06nacTu KynbTUBMPOBAHWS Pa3HbIX
TUNOB KMNETOK ANA MOMyYEHUS HOBbLIX BMAOB BUOTEXHOMOrNYECKo
NPOAYKLIMM ANS NULLEBOI NPOMbILLNEHHOCTY

BrnageeT: HaBblkamu MPOBEAEHUS Hay4HO-MUCCMeAoBaTENbCKNX |
TEeXHorornyecknx pabot B 06NacTu KynbTUBMPOBAHUS KMETOK Ans
nofny4YeHns HOBOW OUOTEXHONOMMYECKON NPOAYKUMM AN MNULLEBOW

BMOTEXHOMOMMYECKOM NPOAYKLMKN ANst




MPOMBbILLIIEHHOCTH

WO3rks-s - [aeT pekomeHpauuu no | 3HaeT: MOpPsSAOK MPOBEAEHMst  3KCMepUMeHTanbHbIX  paboT  no
NPUMEHEHWIO BOUOTEXHOIOrMYEeCcKom OCBOEHNIKO HOBbIX TEXHOJIOTMYECKMX TMpoueccoB U BHeOPEHUK B
npon3soacTBO HOBbIX BMOOB ONOTEXHOMNOrMYECKON npoaykumun AOnd
I'II/ILL[eBOI7I NPOMbILLJITIEHHOCTHU

YMeeT: NpoBOAUTL 3KCMEPUMEHTANbHbIE PaboTbl MO OCBOEHUIO
HOBbIX TEXHOJIOTMYECKNX NpoueccoB 1 BHEOPEHUIO B NPOn3BOACTBO
HOBbIX BUOOB OUMoTEXHONOrn4Yeckom npoaoykuuu ona I'II/ILLI'eBOIZ
NPOMbILUJIEHHOCTU

Brnageet: HaBblkaMu NPOBEAEHUST SKCMEPUMEHTANbHbIX paboT Mo
OCBOEHUIO HOBbIX TEXHOJIOTMYECKMX TMpoLeccoB U BHeOPEeHUK B
NpOM3BOACTBO HOBbLIX BUAOB OUMOTEXHOMOMMYECKON MNPOAYKUUW ANnd
FIVILIJ,eBOl7I NPOMBbILLUJITEHHOCTU

NpoAayKUMm B NULLEBbIX
npounsBoACTBax

3. MecTto aucuunnuHbl B cTpyktype Ol BO

Kypc «KynbTvBMpoBaHUe KNeTok» aABngeTcd pakynbTaTUBHOW OUCUUNIUHOW U OTHOCUTCA K
6roky 2.

«BxogHbIMUY 3HAHUSIMKW, YMEHUSIMWU N KOMMETEHUUAMM MarucTpaHta, HeobxogumbiMu Ons
N3y4YeHns OUCUUNIUHDI, CAYXXaT 3HaHWS, YMEHUS U HaBbIKW, NOMYYEHHbIE MPU U3YYEeHUN OUCLUNIINH
npegMeTHOM obnacTy No HanpaBNeHUo NOAroTOBKM OakanaBpoB.

OucumnnuHa «KynbTMBUpOBaHWE KMAETOK» SABNAETCA nNpedwecTBylolWwen ans AUCUUNIINH:
MeTogonoruyeckme oOCHOBbI MccrneaoBaHMW B OuoTexHonorun, TexHonorna ©Oenka u  BAB,
BruoTtexHonornyeckme MeToabl 3awmMTbl  OKpyXawwen cpedbl, [ocygapcTtBeHHass uMToOroBas
atTrectaums, [lpou3BoACTBEHHAs MpakTuka, MpeaaunnioMHasl npakTtuka, [lpon3BoacTBEHHas
npakTuka, Hay4yHo-uccnegoBaTenbckasa paboTa

4. O6bemM gucuMNINHLbI U BUAbI y4eOHOM paboThbl
O6wasa TpyaoeMKOCTb AUCLMNIIMHBI cocTaBnsieT 2 3E

Bcero PacnpegeneHue
Bugbl yue6HO paBoTh! aKageMun4yeckux TPYAOEMKOCTU No
YyacoB cemecTpam, aK. 4
Cemectp 1
O6wan TpyaoeMKOCTb ANCLUMNIIMHBI (MOAYNS) 72 72
KoHTakTHas paboTa B T. Y. ayAUTOPHbIE 3aHATUS: 52,8 52,8
Jlekunun 34 34
8 MOM Hucrie 8 hopme rpakmuyeckol rnod2omoesKku - -
JlabopaTopHble 3aHATUS 17 17
8 MOM Yucrie 8 hopMe rpakmud4eckol rnod2omoeKku 17 17
KoHcynbTauuu Tekywme 1,8 1,8
Bud ammecmauuu (3a4em)
CamocTrosTenbHas pabora: 19,2 19,2
MpopaboTka MaTepmnanos No Nekumsam u y4ebHnkam 11,2 11,2
MogroToBka K KONOKBMYMY (cobecegoBaHme) 4 4
lMogroToBka K nabopaTopHbIM pabotam 4 4

5 CopepxaHve AUCLUUMNIIUHBLI, CTPYKTYpMpPOBaHHOEe MO pasgenamMm C YyKasaHuem
OTBEAEeHHOro Ha HUX KONM4yecTBa akafeMNYeCcKMX YacoB U BUAOB Y4eOHbIX 3aHATUN
5.1 CopgepxxaHue pa3fgenoB AUCLUNIIVHDI

Ne HanmeHoBaHue pasgena CopepxxaHue pasgena TpyaoemkocCTb
n/n ANCUMNINHbI pasaena,
yachbl
1 | KynbtnBmpoBaHue kneTok | NpegmeTt n 3agaum gncumnnuvHbl. Mictopus 3
KaK Hay4yHast AucumnnmMHa pas3BuTns KyNbTUBUPOBAHMS KIEeTOK.
[MpuMeHeHne KynbTyp KNETOK.




PasHOBWAHOCTM  rMYOGUHHOIO | K HAM.

2 "ny6uHHOE OcobeHHoCcTH MUKPOOPraHM3MoB, Kak 29,2
KynbTUBMpPOBaHUE obbekToB KyNbTUBUPOBAHMS. CocTaB
MMKPOOPraHM3MoOB, nuTaTenbHbIX cped 1 obwue TpeboBaHus K
pa3HOBUOHOCTU FMYyOUHHOIO | HUM. Mmy6uHHoEe KynbTUBUPOBAHNE
KyNbTUBUPOBAHMUSI. MWUKPOOPraHM3MOB W €ro pasHOBUOHOCTW.

Mepnoanyeckoe, npogneHHoe
nepuogunyeckoe KynbTUBUPOBAHUE.
MHorouunknuyeckoe, nonyHenpepbIBHOE
KyNnbTUBUPOBaHUE. HenpepbiBHOE
KyNbTMBUPOBAHUE.

3 MoBepxHOCTHOE [MoBepXHOCTHOE KyNbTMBUPOBaHUE 18
KynbTUBMpOBaHWE MWUKPOOPraHM3MOB Ha TBEPAbIX, XWUAOKMUX WU
MMWKPOOPraHn3mMoB arapu3oBaHHbIX cpegax.

4 | KynbTuBunpoBaHue OcobeHHOCTM pacTeHWM Kak obbekTa 10
pacTUTENbHbIX KNETOK KynbTuBupoBaHua. CocTaB nuTaTenbHbIX

cpeq " obLune TpeboBaHus K
BblpaLLMBaHNIO KNeTokK pacTeHu.
OCHOBHbIE TUMbl KyNbTyp KNETOK BbICLUMX
pacTeHuun.

5 KynbTuBmpoBaHue XapakTepucTnka >KMBOTHbIX  KINETOK U 10
KUBOTHBIX KIEeToK obwmne TpeboBaHMA K  BblpalUMBaHUIO

KMBOTHbIX  KMEeTOK. Tunbl  KIETOYHbIX
KynbTyp >KMBOTHbIX KneTok. OCHOBHble
CUCTEMbI  KyNbTUBMPOBAHUSI  XXMBOTHbIX
KINETOK.
KoHcynbmauuu mekyuue 1.8
5.2 Pa3pgenbl gucuunnuHbl n BUAbl 3aHATUN
Ne
n/n HanmeHoBaHue pasgena aucumnivHbl Jlekuuun, yac JIP, yac CPO, yac
1 KynbTnBmMpoBaHue KNeTok Kak Hay4Has 2 i 1
auncumnnunHa
"MyBbnHHOE KyNbTUBMPOBaHNE
2 MWKPOOpPraHM3mMoB, pa3HOBUAHOCTU 12 9 8,2
rMyOuHHOro KyNbTUBMPOBAHUS
3 [MoBepPXHOCTHOE KyNbTUBMPOBaHME 4 8 6
MWKPOOPraHM3MoB
4 KynbTnBmpoBaHme pacTUTenbHbIX KNETOK 8 -
KynbTBUpOBaHME XXNBOTHbLIX KNETOK 8 -
Ntoro: 34 17 19,2
5.2.1 Jlekyumn
Ne HanmeHoBaHWe pasgena . TpyOooemKocCTb,
TemaTuka NeKLUNOHHbIX 3aHATUN
n/n JOUCLUMNANHBI yac
1 | KynbTuBupoBaHue knetok kak | lNMpeameT n 3agaun gucumnnuibl. Victopus 2
Hay4yHasa aucunnnnHa pasBuTnUS KynbTUBUPOBaHUS KIETOK.
[MpMeHeHne KynbTyp KIEeTOK.
2 my6uHHoe OcoBeHHOCTM  MUKPOOPraHmM3moB,  Kak 12
KyNbTMBUPOBaHUE 00bekToB  KynbTMBupoBaHusA.  CocTaB
MMKPOOPraHM3MoB, nuTatenbHbIX cpeg n obwme TpebGoBaHUS




KyNbTMBUPOBAHUA "my6uHHOE KynbTUBUPOBaHNE
MUKPOOPraHnM3mMoB U ero pasHOBUOHOCTW.
Mepuoguyeckoe, npoaneHHoe
nepuoamnyeckoe KyNbTUBUPOBAHME.
MHoroumnknuyeckoe,  NonyHenpepbIBHOE
KyNnbTUBUPOBaHUE. HenpepbiBHOE
KyNbTUBUPOBAHUE.

4 MoBepxHOCTHOE MoBepxHOCTHOE KynbTMBUPOBaHNE 4
KynbTUBUPOBaHUE MUKPOOPraHnM3mMoB Ha TBepAblX, XUAKMUX U
MUKPOOPraHn3moB arapusoBaHHbIX cpeaax.

5 | KynbTuBmpoBaHue OcobeHHOCTM pacTeHuin Kkak obbekTa 8
pacTUTENbHBIX KINETOK KynbTusmnpoBaHusi. CoctaB nuTaTenbHbIX

cpeq. OobLwue TpeboBaHus K
BblpalLMBaAHUIO  PaCTUTENbHbIX  KMNETOK.
OCHOBHbIE TUMbI KyNbTYp KNETOK BbICLUNX
pacTeHun.

6 KynbTuBUpOBaHNE XUBOTHbLIX | XapakTepucTMka XMBOTHbLIX KIEeTOK W 8
KneTok obwue TpeboBaHMA K BblpalwMBaHUIO

XMBOTHbIX  KNETOK. Tunbl  KNETOYHbIX
KyNnbTyp XMBOTHbIX KreTok. OCHOBHblE
CUCTEMbl  KyNbTUBMPOBAHUS  KUBOTHbIX
KNeToK.
Wtoro: 34
5.2.2 MNpaKTnyeckmne 3aHATUA He rnpedyCMOmpeEHbI
5.2.3 JlabopaTopHbIr NPakTUKYM
Ne HanmeHoBaHWe pasgena HaMMeHOBaHMe NaBopaTopHLIX PaGOT TpyooemkocTb,
n/n ONCLMNINHBI yac
1 KynbTuBMpoBaHue KNeToK Kak i i
Hay4yHas gucumninHa
MybuHHOe KynbTuBMpoOBaHWE | MYyGMHHBIM CcNOCO6 KyNbTUBMPOBAHMUSA
2 MUWKPOOPraHn3moB, MUWUKPOOPraHn3moB - NPOAYLIEHTOB 9
pa3HOBNOHOCTHU rmybuHHoro | depmeHTOoB
KyNbTMBUPOBAHNSA
MoBepxHOCTHOE N3yyeHne ocobeHHoCcTen BuocuHTesa
3 | KynbTMBMpOBaHMe NIMMOHHOW KUCIOTbI NpU 8
MUKpPOOPraHn3moB NOBEPXHOCTHOM KyNbTUBUPOBaAHUN
MUWKPOCKONUYECKNX rpnbos
4 KynbTuBmpoBaHue
pacTUTENbHLIX KNETOK i i
5 KynbTnBMpoBaHWE XXMBOTHbIX
KNeToK i i
Utoro: 17
5.2.4 CamocTtodatenbHas pabota oby4varowmxcs (CPO)
Ne HanmeHoBaHuWe pasgena Bug CPO TpyOooemKocCTb,
n/n ANCUMNINHBI yac
1 KynbTuBrMpoBaHMe KNeToK Kak MpopaboTka maTepuanos Mo NeKUnsam n 1
Hay4yHas gucumniunHa y4yebH1kam
2 MmybuHHoe KynbTuBMpoBaHue | NpopaboTka MaTepmanos no fNekumsm n 42
MUWKPOOPraHn3moB, y4yebHuKam '
pasHOBUOHOCTU rny6uHHoro | MoaroToBka K KONOKBUYMY 2
KyNbTUBNPOBAHMS MogroToBka k nabopaTtopHbIM paboTam




3 [MoBepxHOCTHOE MpopaboTka maTepuanos No NeKUnsm u >
KynbTUBMpPOBaHUE y4yebHukam

MUKPOOPraHM3mMoB MogroToBKa K KONITOKBUYMY 2

MoaroToBka k nabopaTtopHbIM paboTam 2

4 KynbTuBupoBaHue MpopaboTka maTepuanos No NeKUuusm u 5
pacTuUTENbHbIX KNETOK y4yeOHuKam

5 KynbTBMpPOBaHNE XXMBOTHbIX MpopaboTka maTepunanos No nNekunam um 5
KINeTokK y4yebHuKam

NToro: 19,2

6 YuebHO-MeTOgMuecKoe n MHchopMaLMOHHOe obecnevyeHne AUCLUUNIINHBI

6.1 OcHOBHas nuTeparypa

1. Axkynos, T.P. MonekynsipHass 6uotexHonorusi: y4yebuuk / T.P. Akynos, T.X. ®ansoB. —
Cankr-lMeTepbypr: laHb, 2019. - Pexxum goctyna: https://e.lanbook.com/book/123684

2. NHCTpymMeHTapuii pa3BuTUSA NeCHOro Komnnekca Ha 6ase GuoTtexHonoruni: MoHorpadgusa /
MopkosuHa C.C., MBaHoBa A.B., Cyxosa B.E. - BopoHex: BITITY um. I".®. Mopo3sosa, 2016. — Pexum
poctyna: https://e.lanbook.com/book/111836

3. bypoBsa, T.E. BeegeHune B npodeccmoHanbHyto geaTtenbHocTb. lNuwesas GMoTexHonorns:
yyebHoe nocobue / T.E. bypoBa. — CaHkT-lleTepbypr: JlaHb, 2018. — Pexwum pocrtyna:
https://e.lanbook.com/book/108329

4. KypaHoBa H.I'., Kynatagse IN.A. Mukpobuonorus. Yactb 1. lNpokapuotmnyeckas kneTka:
yyebHoe nocobue. — M.: NpomeTen. — 2013. - Pexxum goctyna: http://www.iprbookshop.ru/24002

6.2 lononHuTenbHasa nuteparypa

1. MeneguHa T.B., VMBaHoBa B.A., ®epopos A.B. AnnapatypHo-meTogudeckas 6asa
3KCNepuUMEHTOB B 06nacTu NueBon BMOTEXHOMNOMMN NPOAYKTOB M3 PacTUTENBbHOMO Chipbs. YuebHoe
nocobwe. - CaHkT-lNeTepbypr: YHuBepcuteT UTMO. - Pexxum pocryna:
https://e.lanbook.com/book/110445

2. lMoBblweHne 3PdOEKTUBHOCTM MNPOLIECCOB OPOXOKEBOr0 MPOU3BOACTBA (BbipallMBaHUS,
dunbTpoBaHnsa, dpopmoBaHus) [TekcT]: moHorpadusa / KOnmaH MeaHosud Lnwaukun [n gp.]; Hayu.
pea. 0. W. lWuwaukmia. - M. : MNuwesas npom-ctb, 2010. - 186 c.

3. MuweBas 6uotexHonorna [TekcT] : y4ebHUK ans cTyd. By30B : [B 4 kH.] (rpud MO). KH. 1 :
OcHoBbl nuweBon 6uotexHonormn / W. A. Poros, Jlogmuna BacunbeBHa AHTUNoBa, [anuHa
MaenosHa Llysaera; peq. H. B. KypknHa. - M. : KonocC, 2004. - 440 ¢

6.3 lMepeyeHb y4yeOHO-MeTOAMYECKOro obecneyeHus ANA CaMOCTOATENIbHOW pPaboThbl
obyvarowmxcs

KynbTuBMpoBaHMe KMETOK: MeToAUYEeCKME YKasaHus [AONs  caMOoCTosTenbHoM paboThbl
obyyvatowmxcsa / BopoHex. roc. yH-T nHxX. TexHon.; cocT. E. IN. AHoxuHa, O. C. KopHeeBa. — BopoHex:
BI'YUT, 2015. - 10 c. — Pexxum goctyna: http://education.vsuet.ru/mod/resource/view.php?id=54033

6.4 MNepeyeHb pecypcoB UH(POPMALMOHHO-TENIEKOMMYHUKaUMOHHON ceTn «MHTepHeT»,
Heo6X0AUMbBIX ANl OCBOEHUSA AUCLMMNIIUHbI

HanmeHoBaHWe pecypca cetn « MHTepHeT» OnNEKTPOHHbIN agpec pecypca
«Pocculickoe obpasosaHuey» - ghedeparbHbill nopmarn http://www.edu.ru/index.php
Hay4Hasi anekmpoHHasi bubnuomeka http://www.elibrary.ru/defaulttx.asp?
®elepanbHas yHU8epcumemckasi KoMmrbromepHass cemb | http://www.runnet.ru/
Poccuu

UHpopmayuoHHas cucmema «EOQuHoe okHO docmyna kK | http://www.window.edu.ru/
obpazosamersibHbIM pecypcam»
AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Calim Mu+Hucmepcmea HayKku u 8bicuie20 obpasosaHusi | http://minobrnauki.gow.ru

PO

lNopman omkpbimozo on-line o6pa3osaHusi http://npoed.ru
UHopMayUOHHO-KOMMYHUKaUUOHHbIE — mexHonoauu & | http://lwww.ict.edu.ru/
obpasosaHuu. Cucmema gpedeparibHbiIx

obpasogameribHbIX 1opmarnos



https://e.lanbook.com/book/123684
https://e.lanbook.com/book/111836
https://e.lanbook.com/book/108329
https://e.lanbook.com/book/110445
http://education.vsuet.ru/mod/resource/view.php?id=54033

AnekmpoHHas UHbopmayuoHHo-obpazosamesibHas | http://education.vsuet.ru
cpeda ®I60Y BO «BI'YUT

6.5 MepeyeHb MH(OPMALNOHHLIX TEXHONOIMMW, UCMONb3yeMbIX MPU OCYLUEeCTBIIeHUMN
obpasoBaTtenbHOro npouecca NO AUCLUMNNMHE, BKIO4YasAs nNepevYeHb MNPOrpaMMHOro
obecnevyeHnss 1 MHPOPMALMOHHbLIX CNPABOYHbIX CUCTEM

Ncnonb3yemble BUAbl NHHPOPMALMOHHBIX TEXHOSOMIA:

- «3NIEKMPOHHasI»: epcoHarsbHbIl KOMMbMep U UHGOPMaUUOHHO-TOUCKO8bIE (CrIpagoyHo-
rpasosblie) cucmemal;

- «KOMMbOMEPHas» MEeXHONIO2US: ePCOHasbHbIU  KOMMbMeEP C  [poepaMMHbIMU
rnpodykmamu pasHozo HasHa4yeHus1 (OC Windows; MSOffice; ClC «KoHcynbmaHm rincy);

- «cemeeas»: yiokanbHas cemb yHugepcumema u enobanbHas ceme Internet.

Mporpammel NuueH3nn, F;EI(BI-"IBI:‘ITI:.I NoATEEepHAaKLLIEro AOKYMEHTa
Microsoft Windows 7 (64 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1
- bit) License No Level #47881748 or 24122010 r.

http://fecpen.microscft.com
Microsoft Office Profes- | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1

sional Plus 2010 License No Level #48516271 oT 17.05.2011 r.
http://feocpen.microscoft.com
Microsoft Office 2007 Microsoft Office 2007 Russian Academic OFPEN No Level #44822753

ot 17.11.2008 http://eopen.microsoft.com
Microsoft Office 2010 Microsoft Office 2010 Russian Academic OPEN 1 License Mo Level
#47881748 or 24.12.2010 r. http://eopen.microsoft.com

Mpn OCBOEHWM OUCLUMMMMHBI UCMONb3YeTCA JULUEH3NOHHOE W  OTKPbITOE NporpaMMHOe
obecneyeHne — OC Windows

7 MaTepuanbHo-TexHU4Yeckoe obecneyeHne AMCLMNINHbBI
MaTepuanbHo-TexHM4Yeckass 6asa npvBedeHa B JNIMUEH3WOHHbIX  dopMax W

pacnornoxeHa no agpecy https://vsuet.ru.

[na npoBeaeHnst y4ebHbIX 3aHATUIA UCMOSb3YTCHA YY4eOHblE ayanTOpUK:

Aya. Ne 432 Becbl TexHudeckne SPX421 (B kOMMnekTe - kanubpoBoyHasa rups),
wkad cywunbHein  WC-80-00 CITY, xonogunbHWK, HOYTOYK,

YdebHas ayauTopus ANS | v ryimeauitHLIA NPOEKTOp, SKpaH

npoBeAeHns y4ebHbIX
3aHATUN

Aya. Ne 418 depmeHTHbIN aHanuaaTop MNMJIAl-N, 6aHs BogsiHaa UT 4329E, Hacoc
BaKyyMHbIN Komosckoro, nonapumeTp CM-3, HOYTOYK,

Y4ebHas ayanTopua Ans | vy oy rumeamitHbli npoektop ACER, skpaH

npoBeAeHns y4ebHbIX
3aHATUN

Aya. Ne 414 AkBaguctunnsatop [03-10M, TepmocTaT ¢ oxnaxgeHunem TCO-1/80,
Hacoc BakyyMHbIi Vacum-Sel, 6aHa BogsHas UT 4329E, Hacoc
BakyyMHbIn KomoBckoro, ncnaputens poTtaumoHHbii Heidolph Hei-
MPOBEACHN y4e6HbiIx VAP Value, npu6op Cokcneta-01 KW 9/32, npuBop Onekc-7M
3aHATN aHanor npmnbopa YwmxkoBon, XONOANNbHUK, HOYTOYK,
MynbTumeauiHein npoektop ACER, akpaH

YyebHasa aygutopus ans



https://vsuet.ru./

Aya. Ne 403 HoyTbyk, MynbTumeaniHbin npoektop ACER, akpaH

YyebHasa ayguTtopus Ans
npoBeAeHns y4ebHbIX
3aHATUN

Aya. Ne 419 Mwukpockon «MukpoMeg P-1» - 12 wrt., mukpockon E-200 c
umdposon kamepon Levenhuk C510 NG 5M, xonognnbHuK, HOYTOYK,

YdebHas ayauTopus Ans | oy rimeauitHbIi npoektop ACER, akpaH

npoBeAeHns y4ebHbIX
3aHATUN

CamocTtosTenbHas pa60Ta o6yqa+0|.|.|,mxc;| MOXET OCYLUECTBIIATLCA NMPU UCMOJIb30BaAHNN:

Aya. Ne 416 NMomelleHnsa ons camoctoaTenbHon paboTel obyyatowmxes: Komnbtotepbl
- 2 WT., HOYTOYK, MynbTumeaunHbln npoektop ACER, akpaH;

3an Hay4yHou nuTepaTypbl pecypcHoro ueHTpa BI'YUT: komnbtoTepbl Regard - 12 wT,;
CTyneH4ecknin YmtanbHbI 3an pecypcHoro ueHtpa BI'YUT: moHOGNokM - 16 wr.

8 OueHouHble MaTepuanbl AN MNPOMEXYTOYHOM aTTecTtauuuM oby4awowmxcss no
aucumnnuHe (moaynio)

8.1 OueHo4Hble maTepuanbl (OM) ana gucumnnuHbl (MOAyNA) BKMOYaAKOT B ce61:

- nepeyeHb KOMMETEeHUUA C yKkasaHWeM 3TanoB ux (opMuMpoBaHUS B Mnpouecce OCBOEHUs
obpasoBatenbHON NporpamMmbl;

- onuncaHve nokasaTenen U KpUTepMeEB OLIEHMBAHUS KOMMNETEHUMIA Ha pas3fuyHbIX dTanax ux
dhopMUPOBaHUSA, ONUCAHNE LKA OLEHVBAHWS;

- TUNOBbIE KOHTPOSIbHbIE 3aaHUsA UM NHble MaTepuanbl, HeobxoauMble 51 OLLEHKN 3HAHUN,
YMEHUIA, HaBbIKOB W (MNX) onbiTa LEeATENbHOCTU, XapaKTepuayrLlmnx 3Tanbl (opMUpOBaHUS
KOMMNEeTEeHUU B NpoLecce 0CBOEHNsi 06pa3oBaTeNbHOM NPOrpaMmel;

- MeToamyeckMe Mmartepuvansl, onpegenslolmne npouenypbl OLEHUBAHWUS 3HAHWWA, YMEHWHN,
HaBbLIKOB U (MK) onbiTa AEATENbHOCTUN, XapakTepU3yoLLMX aTanbl (POPMUPOBAHNST KOMMNETEHLMIA.

8.2 [Ona kaxpgoro pesynbTata o6ydvyeHusa no AuvcuunnuHe (MOAymnw) onpeaensanTcs
nokasatenu u KpUTepUn OLEHMBAHUS CCOOPMMPOBAHHOCTM KOMMETEHUUA Ha pasfnUyHbIX dTanax ux
dopmMmnpoBaHuS, LWKanbl U NpoLeaypbl OLEeHNBaHUS.

OM npefctaBnsATCA OTAENbHLIM KOMMIEKTOM U BXOAAT B COCTaB paboyen nporpammbl
ANCUMNANHBI (Mogyns).

OueHouHble MaTepuanbl dopmupytoTcs B cooTtseTctBum ¢ 1 BIYUT «[lMonoxeHne o6
OLEHOYHBIX MaTepuanax».

[okymeHT cocTaBneH B cooTBeTcTBUM C TpebosaHuamn ProC BO no HanpaBneHuto
19.04.01 buoTtexHonorus.



MpunoxeHne

K pabo4yen nporpamme AUCLUMNIIUHDI
«KynbTBMpoBaHue KNeTok»

1. OpraHu3aunoHHO-MeToAUYeCKME AaHHble AUCLUNIIHBI AN 3a04HOoU (hopMbl 00yUYeHUs
no HanpasseHuo noaroToeku 19.04.01

O6bembl pas3nuyHbiXx opmM y4yeOHOM paboTbl U BUAbI KOHTPONA B COOTBETCTBMMU C
y4eOHbIM NMaHoOM

Bcero PacnpepeneHue
- aKkageMu4yeckux TPYAOEMKOCTU No
Buael yuebHon pabor! YacoB cemecTpam, ak. Y
CemecTp 1
O6Lwaga TpygoeMKOCTb AUCUMNIIMHBI (Mogyns) 72 72
KoHTakTHas paboTa B T. Y. ayAUTOPHbIE 3aHATUS: 14,1 14,1
Jlekunm 8 8
8 MOoM Hucrie 8 hopme rpakmuyeckol rnod2omoesKku
JTabopaTtopHble 3aHATUSA 4 4
8 MoM Yucrie 8 hopMe rpakmu4eckol nod20mosKu
KoHcynbTauum Tekyuiune 2,1 2,1
Bud ammecmauyuu (3a4em) 3,9 3,9
CamocTtosaTenbHas pabora: 54 54
lMpopaboTka maTepmnanos No Nekunsam 1 y4ebHvkam 28 28
BbINnonHeHne KOHTPONbHON paboThl 22 22
MoaroToBka K nNabopaTopHbIM paboTam 4 4




OLIEHOYHbIE MATEPUAIIbI
AndA NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

KYNIbTUBUPOBAHUE KINIETOK



1. Mepe4vyeHb KOMMNETEHUUN C yKazaHMeM 3TanoB ux popmmpoBaHus

Ne K
(o]
A Popmynuposka Koa n HaMmeHoBaHMe nHgukatopa
/ KOMMEeTEH
n ny KOMMETEHLM OOCTMXXEHNA KOMNETEHLMN
n
CnocoGeH coBepLLEHCTBOBATL WO nke.s - PaspabatbiBaeT TexHonormyeckne
TexXHonorn4eckune npouecchbl npoLecchl Nosy4eHUsi HOBbIX BUAOB
npounssoacTea, noadupats, BroTexHonorm4eckon NpoayKLmMm Ans
nmcnonb3oBaThb U OLeHUBATb Cbipbe NULLEBOWN NPOMbILLNIEHHOCTH
1 | TKB-4 | pacTUTenbHOro U XXMBOTHOTO
NpoUCXoXaeHUst AN paspaboTku u
P KA ANs pasp W03 rks-2 - OaeT pekomeHaaLmm no
Npon3BoACTBa HOBbIX BUAOB .
. NPUMEHEeHN0 BUOTEXHONOTMYECKON NPOAYKLUN
BGUOTEXHONOrMYECKON NPOAYKLUN Anis
. B NULLIEBbLIX NMPOU3BOACTBAX
NULLEBON NPOMBILLITEHHOCTM

Koa n HaumeHoBaHue UWHOUKaTopa
AOCTUXEeHUda KomnetTeHUUN

Pe3synbTaTthl 06y4yeHus (noka3aTtenu oLeHNBaHUA)

WO nke.s - PaspabatbiBaeT
TEXHOJIOrM4YecKme npoLecchl
Nony4YeHnst HOBbIX BUAOB
BroTexHonorM4eckon NpoayKLmMm Ans
MALLIEBON NMPOMBbILLITIEHHOCTH

3HaeT: xapakTepHble 0COBEHHOCTM PacTUTENbHOIO U XMBOTHOIO
CbIpbsl ANS BbIpaLMBAHUSA KINETOYHbIX KyIbTYp ¥ METO0B
KynbTUBUPOBaHUS, NokasaTeny apdeKkTMBHOCTM TEXHOOMMYECKNX
MPOLECCOB NPOMN3BOACTBa OMOTEXHOMOrMYECKO NPOAYKLMN ANs
MULLEBOI NMPOMbILLIIEHHOCTU

YMeeT: ncnonb3oBaTth NpakTUYeCcKMe HaBbIku B OpraHu3auum u
yrNpaBfeHnn Hay4yHO-UCCrea0BaTeNbCKMU U MPOU3BOACTBEHHO-
TEXHONOIMYeCcKMMM paboTamm B 06racTu KynbTUBUPOBAHUS PasHbIX
TUNOB KNETOK A5 NoMyYeHns! HOBbIX BUAOB GUOTEXHOMOrMYECKo
NPOAYKUMN ANS NULLIEBOW NPOMBbILLIIEHHOCTH

BrnapeeT: HaBbIkamMyn NPOBeAEHUSA Hay4YHO-UCCIEA0BaTENBCKUX U
TexHonormyecknx pabot B 06nacTv KynbTUBMPOBAHNS KIETOK AN
nony4eH1s HoBOM BMOTEXHONOMMYECKOM NPOAYKLMM AN NULLIEBON
NPOMbILLIIEHHOCTH

W03 nks.4 - Oaet pekomeHaaumm no
NPUMEHEHUIO BUOTEXHOMOMMYECKOM
NPOAYKLWN B MULLEBbIX
NpPOu3BOACTBAX

3HaeT: NopsiioK NPOBEAEHMS AKCNepUMeHTanbHbIX paboT no
OCBOEHMI0 HOBbIX TEXHOJSIOMMYECKMX NMPOLIECCOB 1 BHEOPEHWIO B
NPOn3BOACTBO HOBLIX BUAOB BUOTEXHOMOrMYECKON NpoayKUMM ANs
NULLEBON NMPOMbILLITEHHOCTM

YMeeT: NnpoBOANTb AKCNepUMeHTarbHble paboTbl MO OCBOEHMIO
HOBbIX TEXHONOMMYECKMX MPOLIECCOB 1 BHEOPEHMIO B NMPOU3BOACTBO
HOBbIX BUOOB BMOTEXHOMNOrMYECKOM NPOAYKLMM ANS NULLEBON
NMPOMBbILLITEHHOCTU

Bnageert: HaBblkaMy NMPOBeAEHUsI SKCNEPUMEHTArbHBIX PaGoT Mo
OCBOEHWIO HOBbIX TEXHOMOMMYECKMX NPOLIECCOB N BHEAPEHMIO B
MPOM3BOACTBO HOBbIX BMAOB GUOTEXHOMOMMYECKOW NPOAYKLMM AMs
MULLEBOW MPOMbILLNEHHOCTK

2. MNacnopT hoHAa OLEHOYHbLIX CPeACTB NO AUCLMNIIUHE




NHoekc

OueHoYHble cpeacTaa

KOHTpONup
. TexHonoruna
Ne Paspgensl yemowu
oueHkm (cnocob
n/n ONCLUNINHBI KOMMeTeH NeNe
HanmeHoBaHune y KOHTpOns)
umm (unu 3aJaHunn
ee 4yactun)
1 KynbTuBmpoBaHue MKe-4 Bonpochbl k
KINMEeTOK KaK Hay4Had 3a4ety 26 COGGCG,D,OBaHVIe
avcumnnuHa
2 "my6buHHoe MKBe-4 Bonpochbl K
KyNbTMBUPOBaHUE nabopaTtopHbIM 1-6 CobecenoBaHue
MMWKPOOPraHM3mMoB, pabotam
pPa3sHOBUOHOCTM
rny6uHHOro Tect 11-17 BrnaHouHoe
KyNbTUBMPOBaHUSA Tectmposatue
Bonpocsbl Kk
P 27-40 CobecenoBaHue
3aveTty
Kenc- 3apanHuve 54,55, 57 CobecepoBaHue
3 lMoBepxHOCTHOE MKe-4 Bonpochbl k
KynbTUBNPOBaHUE nabopaTtopHbIM 7-10 CobecenoBaHue
MMWKPOOPraHM3mMoB paboTam
BbnaHou4Hoe
TecTt 18
TecTupoBaHue
Bonipoctl k
41, 42 CobecepoBaHue
3aveTty
Kenc- 3apaHue 55 CobecepoBaHue
4 KynbTnBupoBaHue MNKe-4 BbnaHou4Hoe
y P Tect 19-22
pacTuUTENbHbIX KNETOK TecTupoBsaHue
Bonipoctl k
44-47 CobecepoBaHue
3aveTty
Kenc- 3apaHue 56, 57 CobecepoBaHue
5 KynbTnBupoBaHue MNKe-4 BbnaHo4Hoe
¥ P Tect 23-25
KUBOTHbIX KNETOK TecTupoBaHune
Bonipoctl k
48-53 CobecepoBaHue
3aveTty
Kelic- 3apaHue 57, 58 CobecenoBaHue




3. OueHouYHbIe cpeacTBa ANA NPOMEXYTOYHOW aTTecTaumm

3.1 Bonpochkl kK nabopatopHbiM paboTtam

3.1.1 lUndp v HaumeHOBaHMe KOMNEeTeHL U

MKB-4- CnocoGeH coBepLUEHCTBOBATbL TEXHOMOMMYECKMEe NPoLIECCHI NPOU3BOACTBA, NoabupaTsb,
NCMNONb30BaTh 1 OLEHMNBATbL Cbipbe PACTUTENBHOMO M KMBOTHOTO MPOUCXOXAEHUSA ANs pa3paboTku u
NPOV3BOACTBA HOBbIX BUOOB OMOTEXHOMOMMYECKOM NPOAYKLMN ANS NULLEBON NMPOMBbILLIIEHHOCTM

Ne 3agaHud TekcT Bonpoca
1. UeM xapakTepusyeTcsi Nnepnoanyecknin cnocob KyrnbTUBUPOBaHNUS?
2. Kakve kputepumn xapaktepusytoT poCcT NpoayLeHTa, Kakme — BUoCuHTe3
depmeHTa?
3. UT0 Takoe ypoxkan KneTok, CKOPOCTb pOCTa KINETOK U yaenbHas CKOPOCTb

pocTa KIeTokK?

4. Kak BnusieT ka4yeCTBEHHbI COCTaB NMTATENbHON Cpeabl HAa POCT NpoayLueHTa U1
BuocuHTes hepmeHTa?

5. Kakve gakTopbl BMAIOT Ha POCT MUKPOOPraHM3MOB Mpu ryOuHHOM
KyNbTMBUPOBAHUN?

6. Kakune dakTtopbl BAMSAKOT Ha BMOCnHTE3 DEPMEHTOB NMpu rMyOGUHHOM
KyNbTMBUPOBAHUN?

7. YTo Takoe NoBEPXHOCTHOE KYNbTUBUPOBAHNE MUKPOOPraHU3MOB?

8. Kakvum meTogom onpenensatoT IMMOHHYIO KACMNOTY B KyTbTyparnbHON
XNagKocTun?

9. Kak BnvsieT Konm4ecTBO UCTOYHMKA yrnepoda B NUTATENbHOW cpee Ha pocT
npoayueHTa n BUOCUMHTE3 NMMMOHHOM KMCIOTbI MPU NOBEPXHOCTHOM
KyNbTUBUPOBAHUN?

10. [ns kaknx MMKPOOPraHM3MOB NPUMEHSIOT NOBEPXHOCTHLIN CNOcob

KynbTUBUPOBaAHUA U noqemy?

3.2 TecTbl K 3a4eTy

3.2.1 lUndp v HaMumeHOBaHMe KOMNEeTeHL U

MKB-4- CnocobeH coBepLUEHCTBOBATbL TEXHONOrMYECKMe NpoLecchbl Npon3BoACTBa, nogbupaTs,
NCNoNb30BaTh U OLEHMBATL Cbipbe PACTUTENBHOIO N XXMBOTHOMO MPOUCXOXAEHMS A4S pa3paboTku n
NpoM3BOACTBA HOBbIX BMOOB OMOTEXHONOrMYeckon NpoayKLni Ans nULLEBON NPOMbILLNIEHHOCTN



Ne 3agaHus TecToBOE 3agaHve Cc BapnaHTaMy OTBETOB U NPaBUiibHbLIMU OTBETaMU
11. Kakune Bngpbl KNeTok OTHOCATCH K aykapuoTuiecknm? BuibepuTe 2 otBeTa.
1. 6GakrepuanbHbie
2. pacTtuTerbHble
3. OpOoXoKeBble
4. BUWpYCHblE
12. Kakune npogyktbl MeTabonnama MMKPOOPraHM3MOB OTHOCSTCA K Mgnonutam?
1. aMWHOKUCNOTHI
2.  aHTUBUOTUKM
3. opraHu4eckue KMcnoTbl
13. Kakune dhakTtopbl HE BAMSIOT HA POCT MUKPOOpraHMaMmoB? BeibepuTte 2 oTBeTa.
1. cBer
2. Temnepartypa
3. pH nutatensHoM cpeabl
4. BRNaxHOCTb BO3ayxa
5. aspauus
14, PacnonoxuTe B npaBuibHOM NocnefoBaTenbHOCTU (hasbl pocTa npu
neproamnyeckomM KynbTuempoBaHuu: 1. nar-cpasa, 2. ctaumoHapHas gasa, 3.
3KCNoHeHuunanbHaga dasa, 4. dasa oTMUpaHus.
1. 1,234
2. 1324
3. 3124
4. 32,14
15. K kakomy cnocoby KynbTMBMPOBAHUA OTHOCMTCA AnanuaHas Kynbtypa?
1. HenpepbIBHOE KyNbTUBUPOBaHUE
2. nonyHenpepbiBHOE KyNbTUBMPOBaHWE
3. nepuoguyeckoe KynbTUBUPOBaHUE
4. npoaneHHoe NepuoanyecKoe KynbTUBMPOBaHME
16. Kakor cnocob KynbTMBMPOBaHMSA OCYLLECTBNAETCS B OTKPbITOM AMHAMUYECKON
cucreme?
1. HenpepbIBHOE KyNbTUBUPOBAHUE
2. nonyHenpepbiBHOE KyNbTUBMPOBaHWE
3. nepuoguyeckoe KynbTUBUpOBaHUE
4. npoaneHHoe NepuoanYeCKOe KyNbTUBMPOBaHME
17. BruopeakTop, B KOTOPOM NOCTOSAHCTBO KOHLIEHTPALMW KIETOK NOAAEPKMBAETCS
3a cYeT NOCTOSAHHOM CKOPOCTW MOoAayYn NUTaTeNnbHON cpeabl, OANH U3
KOMMOHEHTOB KOTOPOM NIMMUTUPYET Pa3MHOXEHNE MUKPOOPraHN3MOB,
Ha3blBaeTCs
1. Typbugocrtart
2. xemocTtar
3. okcucrtart
4. pH-crat
18. ObsasaTenbHbIMM TpeboBaHWSMY K TBEPAbIM NUTATENbHBIM cpeaam A1

NMOBEPXHOCTHOIO KYJIbTUBUPOBaHNA MUKPOOPraHN3MOB SABMNAKOTCS
1. cTepunbHOCTb




2.  MenKoaucnepCTHOCTb
3. BNaXHOCTb
4. nocTtosHcTBO pH

19. Kakve ButammHbl ABASOTCA 0693aTenbHbIMY KOMNOHEHTAMM NMUTATENbHbIX
cpen npu KynbTUBMPOBaHMM pacTUTENbHbIX KNeTok? BeibepuTte 2 oTBeTa.
1. ButamuH B1

2. BUTaMuH A

3. ButamuH C

4. ButamuH H

20. Kakor KOMNOHEHT NuTaTenbHbIX cped He0OX0AMM ANA UHAYKLMM KNETOYHbIX
OEeNeHnn pacTUTenbHbIX KNeToK?
1. aykcuH

2. UMWTOKMHUH
3. BuTamuH B1

21. Kakas Temnepatypa sBnsieTcsi onTMmarnbHON NS pocTa pacTUTENbHbIX
KNeToK?

1. 30°C

2. 25°C

3. 20°C

22. Kakne ycnosus Heobxoaumo cobnogaTtb Npuy BbipallnMBaHMN pacTUTENbHbBIX
KNEeTOK B CyCNeH3nm?

1. noctogaHcTBO pH
2. 9ddeKkTMBHOE NepemeLumBaHue
3. neHoraiwleHue

23. UT0 aBNSeTCca OCHOBHbIM KOMMOHEHTOM NUTaTemNbHbIX cpeq Ans
KyNbTMBUPOBAHUSA XMBOTHbIX KNETOK?

1. rnwoKosa

2. BUTaAMMUHBbI

3. CbIBOpPOTKa KPOBU

4. aMWUHOKUCMOTbI

24. Kakas TeMnepatypa siBnseTcs onTMManbHOW ANns KynbTUBUPOBAHMS
YXMBOTHbIX KIETOK?
1. 20°C
2. 27°C
3. 30°C
4. 37°C
25. Kakoe 3HauyeHue pH siBnseTca onTMManbHbIM NS NUTaTenNbHbIX cpea Ans
KYNbTMBMPOBAHMS XXUBOTHbIX KNETOK?
1. 72
2. 6,5
3. 55
4. 8,2

3.3 Bonpochbl K 3a4yeTy

3.3.1 lUndp v HaumeHOBaHMe KOMNETeHL U

MKB-4- CnocobeH coBepLUEHCTBOBATbL TEXHONOrMYeCKkMe NpoLecchbl Npon3BoACTBa, nogbupatsb,
MCnonb30BaTb M OLEHNBATL Chipbe PACTUTENBHOrO M XXMBOTHOIO NMPOUCXOXKAEHUS AN pa3paboTku n
Npon3BOACTBA HOBbIX BMOOB OMOTEXHONOrMYeckon NpoayKLnmi Ans nULLEBON NPOMbILLNIEHHOCTH



Ne 3agaHus

TekcT Bonpoca

26. NcTopuna passutusa KynbTUBUPOBAHUS KITETOK.

27. OcobeHHOCTM MUKPOOPraHN3MOB Kak 00BbeKTa KyNbTUBUPOBaHUS.

28. CocTtaB nuTaTenbHbIX cpeq Ans KynbTUBUPOBAHUSA MUKPOOPraHM3MOB U
obwme TpeboBaHUS K HAM.

29. HakonuteneHas n yncrtas KynbTypa MUKPOOPraHnM3MoB.

30. KynbTuBMpoOBaHUe Kak ctagusa buotexHonornyeckoro npouecca. Odwas
Knaccudgukaums NnpoLeccoB KyrnbTUBUPOBAHWS.

31. "MyBuHHOE KyNbTUBMPOBaHME MUKPOOPraHM3MOB: 00LLasa xapakTepucTuka.

32. Mepuoguyeckoe KynbTMBupoBaHue. ObLias xapakTepucTumka.

33. 3aKOHOMEPHOCTU pocTa KNETOK NpW NepUognu4eckoM KyrbTUBMPOBAHUMN.
KonnuyecTBeHHble NapamMeTpbl pocTa KIeToK.

34. MpooneHHoe nepmnogmyeckoe KynbTMBMPOBaHUE

35. MHoroumknuyeckoe KyrbTUBUPOBaHME.

36. MonyHenpepbIBHOE KyNbTUBMPOBAHME.

37. Obwasn xapakTepucTnka HenpepbIBHOIO KyNbTUBUPOBaHUSA. PasHoBUAHOCTU
CUCTEM HEMPEepPbIBHOMO KyNbTUBUPOBAHUS.

38. ["OMOreHHble CUCTEMBI NaeanbHOro CMeLLEHUs MNPy HeNpepbIBHOM
KyNbTUBUPOBAHUN.

39. CuncTeMbl NOMHOMO BbITECHEHUS NPY HENPEPLIBHOM KyNbTUBMPOBAHUN.

40. Cunctembl TBEPAOKUOKOCTHOIO TUMa NP HENPEepbIBHOM KyNbTUBUPOBaHWUN.

41. Obwasa xapakTepucTnKka NOBEPXHOCTHOMO KYfbTUBMPOBAHWS.

42. Cnocobbl NOBEPXHOCTHOTIO KYNbTUBUPOBAHUS MUKPOOPraHM3MOB Ha TBEpPAbIX
cpepax.

43. [MpuMeHeHne KynbTyp MUKPOBHbIX KIEeToK B BUOTEXHONOMMn

44, OcobeHHOCTN pacTeHW Kak 06 BbEKTA KyNbTUBUPOBAHUS.

45, CocrtaB nutaTenbHbIX cpea Ans KynbTUBUPOBAHUS PacTEHUN.

46. O6Lwme TpeboBaHuWs K BbipallMBaHUIO pacTUTENbHbIX KIETOK.

47. lMpuMeHeHne KynbTyp pacTUTENbHbIX KNETOK B BMoTexHonorum

48. OCOBEHHOCTM XKMBOTHbIX KNETOK Kak 0ObEeKTa KyNbTUBUPOBAHNS.

49. O6wue TpeboBaHNS K BblpalLMBAHWUIO XXMBOTHbIX KINETOK.

50. Tunbl )XKMBOTHbIX KNETOYHbIX KYNbTYP: MOHOCIIOMHbIE KYNbTYpbl.




51. Tunbl XXMBOTHBIX KNETOYHbIX KyNbTYp: CYCNEH3NOHHbIE KyNbTypbl.

52. Twvnbl XXMBOTHBIX KNETOYHbIX KyNbTYp: MOHOCIONHBIE KyNbTypbl Ha
MWUKPOHOCUTENSIX.

53. MpyMeHeHne KynbTyp XXUBOTHbIX KNETOK B BMOTEXHOMOrm

3.4 Kenc-3agaHua K 3a4eTy
3.4.1 Wnbp v HaumeHOBaHUe KOMMNETEeHLUN

MKB-4- CnocobeH coBepLUEHCTBOBATbL TEXHONOrMYECKMe NpoLecchbl NPon3BoACTBa, nogbupaTsb,
NCNonNb30BaTh U OLEHMBATL Cbipbe PACTUTENBHOIO N XMBOTHOIO NPOUCXOXAEHUSA AN pa3paboTku 1
Npon3BOACTBA HOBbIX BMOOB OMOTEXHONOrMYEeCcKon NPoAyKLUA ANS MULLEBON NPOMbILLNIEHHOCTU

Ne 3agaHust dopmMynupoBKa Bonpoca

KynbTuBmMpoBaHue KNeTok NpoBogaT B oepmeHTepe npu temnepatype 60° C un
HavanbHOM pH nuTatenesHon cpeabl 4,5, Npu 3TOM cpefa npoayBaeTcs
CTEepUIibHbIM BO34YXOM U MHTEHCMBHO nepemeluvBaeTtcd. [lante
XapaKTEepPUCTUKY KyNbTUBUPYEMbIX KreTok. OTBeT 060CHynNTE.

MpeonoxuTte BCce BO3MOXHbIE CNOCOObI KyNbTUBMPOBAHMUS MUKPOCKOMMUYECKMX
rpnbos.

KynbTrBMpOBaHWE KNETOK NPOBOAST Ha NUTATENbHOW cpeae, coaepKallen
caxaposy, Makpo- 1 MMKPO3SIEMEHTbI, BUTaMUHbI rp. B, nHOoNnn-3-yKkcycHyto
KMCNOTY U KMHETUH, Npu Temnepatype 26 ° C B yCNoBMAX MHTEHCUBHOTO
nepemMeLwwmnBaHunsa n aspaumm. OxapakTepusymnTe KynbTUBUPYEMbIE KIETKMN.
OTBeT 0bocHynTE.

YKaxute cxogHble U OTANYUTENbHbIE HYepTbl NpoUeCcCOoB KyI1bTUBAPOBAHUA
Pa3HbIX TUMOB KITETOK. OtBet O6OCHyVITe.

KynbTuBMpoBaHMe KNeTok NpoBoAAT BO BpaLlaloLLMXCsa prnakoHax,
HaMoOJIHEHHbIX CPeaon HanomoBMHY, Npu Temnepatype 37° C u pH
nuTaTenbHou cpeabl 7,2. B coctaB cpeabl BXOOAAT CMECb aMUHOKUCHOT,
NYPVHOB U NMMPUMUAMHOB, MOKO3a, BUTAMUHbI, FOPMOHbI, (0aKTopbl pocTa.
[ante xapakTepucTuky KynbTmBmpyemblx knetok. OtseT obocHymTe.

4. MeTognyeckue maTtepuanbl, onpeaensolue npoueaypbl OLLleHUBaHUA
3HaHMW, YMEHUIW, HaBbIKOB M (UNK) onbiTa AEeATENIbHOCTU, XapaKTepuU3yrLWwmx aTanbl
¢hopMupoBaHUA KOMNETEHLUN.

Mpoueaypbl oueHUBaHUA B Xxo4e U3yYeHUA AUCLUNNWHBLI 3HAHUW, YMEHUIA U HaBbIKOB,
XapakTepuayoLmx atanbl popMMpoBaHs KOMNETEHLUI, PErNaMEHTUPYIOTCH NONOXEHUSIMU:

- 1 BI'YUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4eTax;

- M BIryUT 4.1.02 lNonoxeHne 0 peNTUHIOBOW OLIEHKE TEKYLLIEN YCNEBAEMOCTH.

[Nsi OLEHKN 3HaHWUIA, YMEHMWIN, HAaBbIKOB 00Y4YaloLLIMXCS MO AUCUUNIIVHE NPUMEHSIETCS
penTuHrosasi cuctema. torosas oueHka no AUCUMNIIMHE onpeaenseTcs Ha OCHOBaHUN
onpeneneHns cpegHeapupmMeTU4eckoro 3Ha4eHnst 6annos No KaxaoMy 3agaHuio.

3ayeT no AuCcuMNiMHE BLICTABNSAETCS B 3a4eTHYH BEeAOMOCTb MO pesynbTaTam
paboTbl B cemMecTpe nocrie BbINOSIHEHUA BCEX BUOOB y4yebHOM paboTbl, NpesyCMOTPEHHbIX
paboyen nporpammMon UCUUNIIMHBI (C OTMETKOM «3a4TEHO») U MOSydEHUN NO pesyrnbTaTam
TeCTMpPOBaHUS MO BCEM pasgenam AncumnninHel He meHee 60 %.






OnucaHue nokasartenen U KpuTepmeB OLleHUBAHUA KOMNETEHLUMUIN Ha pa3fiIMyHbIX 3Tanax ux hopMnpoBaHUA, onMcaHue LKan
oLleHUBaHUA ONA KaXAoro pesynbTara 06y4YeHusi No AUCUUNNHe

PesynbTtatbl 06y4eHus no atanam
opMUpoBaHNA KOMNETEHL M

MpegomeT oueHKn
(NpoayKkT unun
npotecc)

[NokasaTtenb
oueHMBaHns

Kputepum oueHnsaHns

CchopMMPOBAHHOCTM KOMMETEHLMNN

LLIkana oueHnBaHuA

Akagemunyeckas
oLeHKka unu 6annebl

YpoBeHb
OCBOEHMSA
KOMMeTeHL MM

MKB-4- CnocobeH coBepLUeHCTBOBaTb TEXHOJIOTMYECKME NPOLIECCHl NMPOMU3BOACTBa, NOAOUpaTh, UCMOSb30BaATb U OLEHNBATL Chipbe PACTUTENBHOMO U KMBOTHOMO
NPOUCXOXAEHNSA ANs pa3paboTKU U NPOU3BOACTBA HOBbLIX BUAOB GUOTEXHONOMMYECKON NPOAYKLUMUM A MULLEBOMN NMPOMbILLNIEHHOCTU

3HATb: Tect PesynbTat 90-100 % npaBunbHbLIX OTBETOB OTtnuyHo OcBoeHa
TECTUPOBaHNS
XapakTepHble 0COOEHHOCTU 75-89,9 % npaBunbHbIX OTBETOB XopoLuo OcBoeHa
pPacTUTENBHOTO M XXUBOTHOIO CbIpbsl
OnN§ BblpalnBaHNA KNETOYHbIX 60-74,9 % npaBUNbHbLIX OTBETOB YaoBneTBopuUTENbHO OcBoeHa
KynbTyp ¥ METOA0B
KyrnbTUBMPOBAaHUS, NokasaTernu MeHee 60 % npaBunbHbLIX OTBETOB HeynoBneTBoputensHo He ocBoeHa
3 PEKTUBHOCTN TEXHONOMNYECKNX
NPOLECCOB NPOM3BOACTBA YpoBeHb CTyoeHT OeMOHCTpUpYeT BriageHne
B1OTEXHONOrMYECKON MPOLYKLMN BnageHus mMaTepuanom n3y4yaemom UCLMNINHBI B
[N NULLEBOI NPOMBILLNEHHOCTH, Marepuanom Heobxooumom obbeme, Tpebyemom ans 3auTteHo OcBoeHa
NOPSAOK NPOBEAeHNS NMOHUMaHWSA U NPOBELEHUS NpoLiecca
3KCMepUMeHTanbHbIX paboT no KynbTUBMPOBAHWS Pa3nnYHbIX TUMOB KIETOK
OCBOEHMI0 HOBbIX TEXHOJSOMMYECKMX
NPOLIECCOB 1 BHEAPEHMIO B CTyoeHT He AEMOHCTPUPYET BnageHue
CobecenosaHue maTepuanomM usy4aemon QUCLUNInHLI B
NPOU3BOACTBO HOBbIX BUAOB
. ob6beme, TpebyemMom Anst NOHMMaHNS 1 HesauteHo He ocBoeHa
B1OTEXHONOrMYECKON MPOAYKLMK (3aver)
N npoBeAeHUs npouecca KynbTUBUPOBaHKWSA
ONs NULLLEBON NPOMbILLSIEHHOCTHU
Pasnmn4YHbIX TUMOB KIETOK

Vicnonb3oBaTtb NpakTU4eckme CobecepnoBaHue OdbopmneHne | CTygoeHT KayeCTBEHHO BbIMOMHWI 3afaHne
HaBbIKN B OpraHn3aumm 1 (3awuTa nabopartopHon | nabopaTopHon paboTkl, NpoBeN aHanm3

npaBneHnn Hay4yHo- nabopaTopHbIX aboThl, nonyyeHHbIx pesynbTatoB. Ocdopmun pabot
ynp y parop P y pesy. op P y OTtnnyHo OcBoeHa
nccregoBaTeNbCKUMU U pabor) KOnnM4ecTBO B COOTBETCTBMM C METOANYECKUMU
NPOU3BOACTBEHHO- npaBurbHbIX ykaszaHmsamn. OTBETUI Ha BCE KOHTPOSbHbIE

TEXHOITOrm4eCKknmmn pa6OTaMM B

OTBETOB U3 5

BOMpPOCHI




o6nacTu KyrnbTUBUMPOBAHMS Pa3HbIX KOHTpOSbHbIX | CTyOeHT BbINOMHWI 3agaHne nabopaTtopHom
TUMOB KMNEeTOK ANs Nony4YeHnst HOBbIX BOMNPOCOB paboTbl, opopmMun paboTy B COOTBETCTBUN C Xopoluo OcBoeHa
BMA0B GMOTEXHONOMMYECKOM MeToAMYECKMMM yKasaHusMmu. OTBeTUN Ha 4
npoayKuuv Ansi NLWeBon KOHTPObHbIX BOMpoca
NMPOMBbILLNEHHOCTM, NPOBOANUTb
AKCMEPUMEHTASbHBIE PaBOThI MO CTyaOeHT BbINONHUN 3agaHne nabopaTopHoW
OCBOEHMIO HOBbIX TEXHOMOMMYECKNX paboTkl 1 opopmun paboTy B COOTBETCTBUM Y I0BNETBOPUTENBHO OcBoeta
NPOLIECCOB 1 BHEAPEHWIO B C MeToanYecknMn ykazaHmsamu. OTBeTun Ha
NPOn3BOACTBO HOBbLIX BUAOB 3 KOHTPOJIbHbIX BOMPOCca
BGMOTEXHOOIMYECKON NPOAYKLMN
ONst NULLLEeBON NPOMbILLSIEHHOCTHU CryneHT He B["HOHHMH sapave
nabopartopHon paboTbl, He odhopmun paboTty
B COOTBETCTBUMN C METOONYECKUMU HeynoBneTBopuTeNbHO He ocBoeHa
ykasaHusamn. [lan meHee 3 npaBUNbHbIX
OTBETOB Ha KOHTPOJIbHbIE BOMPOCH!
BNAOETb: Kenc-3apaHne CopepxaHue CTyneHT nonHocThlo pasobpancs B
’ peLueHus cUTyauun, Ucnosnb3ys TeopeTndeckme OTrnaHo OcBoeHa
aBblkamy NPOBEAEHNA Hay4HO- 3HaHUA, NPeanoXunn aMeKTUBHbIE
WCCNEAOBATEIbCKNX 1 BapuaHTbl PeLleHns 3a4a4m
TexHonormyecknx pabot B obnactu
KynbTUBMPOBAHWS KNETOK Ansi CTyneHT, ucnonb3yst TeopeTudeckune
nony4eHns HOBOW cBeOeHUs], NpeanoXnn BapmaHT peLleHuns XopoLuo OcBoeHa
BGMOTEXHOMOIMYECKOM NPOAYKLUN 3agayn
AN NULLIEBO NPOMbILLSIEHHOCTN,
HaBbIKaMU NPOBEAEHUS CTyZoeHT He NoNnHOCThLI0 pasobpancs B
aKCMEepUMEHTANbHBIX PaGoT Mo npeanoXeHHON cuTyaunm, NPeanoXxmn YO0BNeTBOPUTENBHO OcBoeHa
OCBOEHUI0 HOBbIX TEXHOMOMMYECKNX HEBEPHbIN BapuaHT pelleHus 3aaayn
MPOLECCoB 1 BHEAPEHUIO B
NPOM3BOMICTBO HOBBIX BUIOB CTynoeHT He npie,qnommn BapMaHTOB peLleHust
BGUOTEXHONOrMYEeCKON NPoAYKLUN MPEANOXEHHON 3aatm HeynoeneTtsoputensHo He ocsoeHa

Ons nuweBon NPOMbILLUITIEHHOCTHU
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