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1. IlepeyeHb NMJIAHMPYeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUHMILJIMHE, COOTHECEHHBIX € IUIAHHPYEeMbIMH pe3yJbTATAMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpuaTa 00y4aroImuics JOHKEH OBIIAJIETh CISIYIOIIUME pe3ysbTaTaMy 00y4eHus

10 JUCHUILINHE:.

Kox n naumenoBaunue

KO[[ U HAUMCHOBAHUC MHUKATOpA

[Inanupyemblie pe3ynbTaThl 00yUeHUs

KOMIIETEHIUN JOCTUXEHUS KOMIIETEHLIUU (meckpumnTopsi)

K-1 IK-1.3 3Harth:

CrnocoGeH ocymiecTBiIsATh yrpasieHne CrocOOHOCTh OIICHMBATh KAayeCTBAa CHIPhS M | OCHOBBI ONTHUMH3AIIUU OMOTEXHOIIOTMYECKUX CXEM U

KaueCTBOM, 0€3011aCHOCTBIO H| [IPOLYKIUH GuorexHonornyeckoro | npoueccos (3H-1);

IPOCICKUBACMOCTBIO  MPOMU3BOJICTBA [poH3BOJICTBA Ymern:

OMOTEXHOJIOTMYECKOM MPOTYKIIUU OLICHHUBATb DKOJIOTUYECKUE NIOCIICACTBUS TEXHOJIOIUU
npousBocTBa npoaykuuu (Y-1);
Baanern:
- METOJaMU MPOBEICHUS CTaHIAPTHBIX UCIIBITAHUI 110
OTIpeIeJICHUIO TIOKa3aTeNnel PU3NKO-XMMUYECKIX CBOHCTB
cbipbs 1 poaykuuu (H-1).

MK-3 IK-3.2 3HaTh:

CriocobeH npoBOIUTH
OMOTEXHOIOTMYECKHH TPOIIecC C
UCIIOJIb30BAHUEM KIIETOK
MHKPOOPTaHU3MOB, HX COCTaBHBIX
qacTeld, pepMeHTOB

CnocoOHOCTh MOATOTAaBJIMBATH U ITPOBOAUTDH
OHMOTEXHOJIOTUYCCKHUE ITPOLCCChI

3aKOHOMEPHOCTH KHMHETMKHM pPOCTa MHKPOOPTaHU3MOB U
obpasoBaHus poaykToB MeTabonm3Ma (3H-2);

MeTo bl KynbruBupoBanus (3H-3);

Ymersn:

BBIOMPATh (PEPMEHTALMOHHOE U BCIIOMOT'aTeIbHOE
obopynosanue (¥Y-2);

Biaagern:

METO/IaMHU YNPaBJICHUS MapaMeTpaMu OMOTEXHOJIOTHYECKUX
mporeccos (H-2).




Kox n HaumeHoBanue
KOMIIETEHI[UHA

Kon n HaumeHoBaHre HHIUKATOpa
IOCTHKEHHUS KOMITETEHIINHU

[Tnanupyemble pe3yabTaThl O0yUCHHUS
(meckpumTopsi)

MK-5

CrniocoOeH pa3padaThIiBaTh CUCTEMBI
MEPOTIPHUSITHIA TIO TOBHIIICHUIO

3¢ (HEKTUBHOCTH TEXHOJIOTUICCKUX
IPOIIECCOB MPOU3BOCTBA
OMOTEXHOJIOIMYECKON POAYKLIUU

IK-5.4

CniocoOHOCTD O1eHKH 3(PPEKTUBHOCTH U
ONTUMHU3AINHA OMOTEXHOIOTHIECKUX
MIPOIIECCOB

3HaThb:

METOIbI OIICHKH d(dekTuBHOCTH pou3BozacTBa (3H-4);
YMerh:

BbIOpAaTh  PAlMOHAIBHYIO CXeMy OHOTEXHOJIOTHYECKOTO
IPOM3BOJICTBA 3a1aHHOT0 npoaykTa (Y-3);

Baagers:

METOJIaMH  TEXHHYECKOTO KOHTPOJISI 1O  COOJIOJCHUIO
TEXHOJIOTHYECKOW JTUCIUIUIMHBI B YCIOBHUSX JCHCTBYIOIICTO
oroTexHoaornyeckoro mpoussoacTea (H-3).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucryrmianHa OTHOCHTCS K JAWCHMIUIMHAM — 4acTH, (OpMHUpyeMOH y4acTHHKaMU
obpazoBarenbHbix otHOIIeHMi (b1.B.05), n u3ydaercs Ha 4 xypce.

B MerommueckoM TulaHE JUCHUIUIMHA ONHUPACTCS HA AIIEMEHTHl KOMIICTEHIIHH,
c(hOpMHUPOBAHHBIE TIPU U3YYCHUH MUCHUIUTMH «O01as OMOTeXHOIOTHI» U «MHUKPOOHOTIOTHS.
[Toyuennsle B mporecce M3y4eHHs AUCHMIUIMHBL «[IpoMblIIeHHass OMOTEXHOJIOTH» 3HAHUS,
YMCHUA 1 HABBIKH MOT'YT OBITH MCIIOJIb30BAHEL Ipu U3YUCHUHN OUCHUITIIIAH «OCHOBBI YIIpaBJICHUA
pHCKaMH B OMOTEXHOJIOTHHY, & TAK)KE TIPU BHITTOJHEHNH BBIITYCKHOW KBATM(HUKAMOHHON pabOTHI

3. O0beM TUCUUILINHBI.

Bun yueOHOI paOOThI Beero,

v P 3E/akaneM. qacoB

OO0uiast TPy10€eMKOCTb M CHHTILIHHBI 6/ 216

(3a4eTHBIX eAMHULY aKaJIEMHUUECKUX YaCcOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 26
3aHATHS JICKIMOHHOTO THIIA 8
3aHSTHSI CEMUHAPCKOTO THUIIA, B T.4. 16

CEMUHAPBbI, TIPAKTUYCCKUE 3aHATUS (B TOM YHCJIC TPAKTHYECKast 8(3)

MOATOTOBKA)™

naboparopHbie pabOTHI (B TOM YHCIIE TPAKTUIECKAsI TIOJITOTOBKA) 8 (3)
KkypcoBoe npoektupoBanue (KP wum KIT) 2
KCP 0
JPYTHE BUJIBI KOHTAKTHON paOOTHI -

CamocrosiTesibHas padora 181

®opma Tekyuero koutpoJs (Kp, pedpepar, PI'P, acce) Kp (3)

®opma npome:xxyTouHoii arrecrauum (KP, KII , 3auer, sx3amen) KP,

Ox3ameH (9)




4. Copep:kaHue JUCHUNIUHBI.
4.1. Pa3zgenbl IMCHMILIMHLI U BUABI 3aHATHH.

SaHgaTus
CEMHUHAPCKOT0
THIIA,
aKaJieM. 4achl

Ne HaunmenoBanue
n/a pasjelna IUCIUILITUHbI

3aHATHUs JEKIMOHHOTO THIIA,
aKaJieM. 4achl
CamocrosiTenbHast pabora,
aKaJieM. 4achl
dopmMHpyeMble KOMIETEHIIUN
®opMUpyeMble HHIUKATOPHI

CeMuHapbI W/uiH
MPAKTUYECKHUE 3aHATHSI
Jlaboparopubie
paboThI

N
SN
(@]
SN

I1K-1 I1K-1.3
[1K-3 I1K-3.2
I1K-5 [1K-5.4

1. buorexHonorun nonyueHus Oeiaka 3
OJIHOKJICTOYHBIX Ha Pa3HBIX
cyOcTparax

2. broTtexHo0OrNy NosrydeHus 2 1 4 53 [K-1 I1K-1.3
IUILEBOro Oenka K-3 [K-3.2

I1K-5 [1K-5.4

3. bruoTexHOIOTHH TTOTydeHUS 3 ) 0 64 ITK-1 IK-1.3
OMOJIOTNYECKH AKTUBHBIX BEIIECTB K-3 IK-3.2

I1K-5 [1K-5.4

Hroro 8 8 8 181

4.2. 3aHATHA JEKIMOHHOI0 THIIA.

Ne
paszznena
JIIUCLUTUINHBI

HaumMmeHnoBaHme TeMEbI OOnemMm, | MoHOBanmoHHa
Y KPaTKOE COJICpIKAHUE 3aHITHS aKa. 4acel s popma

1 Ob6nacTi npUMEHEHus Oelika OJHOKJIETOYHBIX. 1 JIB
TpeboBanus, mnpenbsBIseMble K OpraHuU3Mawm,
UCTIONB3YyeMBbIM  JUISi  TIOJMYYEHHS  KOPMOBOM
6uomaccel. Kpurtepun Ouonoruueckoi IEHHOCTH
Oenka OJIHOKJIETOYHBIX. CyOctpartsl,
UCHOJb3yeMble JJIs TMPOMU3BOJACTBA MHUKPOOHOM
OHOMacChI.

1 Cocras LIEIIII0JIO30COAEPKAIIErO CBIPbSL. 1 JIB
TexHonornuyeckas cxema TUAPOJIN3A
LEJIII0NI030CoAepKaIiero  celppsi.  OCHOBHBIE
craanu IIOATrOTOBKH THAPOJIN3aTOB JJIL
KyJIbTUBUPOBaHUS ~ MUKpoopranusmoB. CocraB
ruapoau3aroB. IlonydeHne npearuapoan3aToB u
Cynb(PUTHBIX I1eT0KOB. [loAroTroBka Cynb()UTHBIX
IICJIOKOB ~ KaKk  MCTOYHHMKA  yrjiaepoja s
BbIpAILIMBAaHUS MUKPOOPTraHU3MOB.




No
pasznena
IUCLUIUINHBI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

O0OneM,
aKazl. 4yachl

HNuHoBammonna
a1 hopma

1

XapakTepucruka MUKpPOOPTaHU3MOB,
HCMOJIB3YEMBIX I TPOM3BOJCTBA KOPMOBOI'O
Oenka Ha TUApONM3aTaX, MNPEArUapoIH3aTax u
Cynb(GUTHBIX IeiIokax. OCHOBHBIC IyTH CEICKITUU
KyJlbTyp. MUKpOOHBIE OUOIIEHO3bI NP MOIY4YEHUU
Oenka OIHOKJICTOYHBIX Ha THUPOIM3HBIX Cpeiax.
TexHonmornyeckass cxema IOJY4YEHHS] KOPMOBBIX
JIPONIKEN Ha TUAPOIIU3HBIX cpenax.
XapakTepucTruKa roToBOro NpoayKTa.

1

JIB

[Iytn wucnonb3oBaHUs MHUKPOOHOTO Oenka s
MHINEBLIX IEJIEH: IeJIbHas u YaCTUYHO
obOnaroposkeHHasi Ouomacca, OCJIKOBBIC H3O0JISTHI.
OcHoBHBIE TpeOoBaHHMS K MUKpOOHOW Ouomacce,
UCIONIb3YeMO B KayecTBe MUIIEBOM JOO0aBKH.
baktepuanpHass u ApoXoKeBas OWomacca Kak
WCTOYHUK THINEBOro Oenka. MeToasl MoMydeHus
OEJIKOBBIX M30JIATOB M3 OAKTEPUIl U APOKIKEH.

JIB

Bongopon  kak = NEpPCHEKTUBHOE  ChIpbe  AJIA
HOJIy4YEeHUs OromMaccel MHUKPOOPIaHHU3MOB
IUILEBOr0 JOCTOMHCTBA. BonmoponHsle Oakrepuu.
BimsiHne cocrtaBa NMUTATENBHOM Cpebl U yCIOBUU
KYJIbTUBUPOBAHMS Ha POCT BOJOPOJIHBIX OAKTEPHH.
[IpuHnunuaneHas TEXHOJIOIMYeCcKast cxema
NoJIy4eHHs1 OeKa OJHOKJIETOYHBIX Ha BOIOPOJE.
Kapb6okcunobaxkrepuu. CoBMmecTHOE
KYJIbTUBUPOBaHUE BOJIOPOJHBIX u
KapOOKCcH100aKTepUil.

JIB

OcHOBHBIE aMHHOKHCIIOTHI,
MIPOMBIIIITIEHHBIX Mmaciradax. Ob6nactu
MIPUMEHEHUS aAMUHOKHCIIOT. [Tonyuenue
AMHHOKHCIIOT U3 THIPOJIN3aTOB OEIKOBOTO CHIPHSI.
AMUHOKHUCIOTBI,  TOTy4aeMmble  XUMHUYECKUM
CHUHTE30M. [Tonyuenne AMHUHOKHUCIIOT
ouoTpanchopmanuen. MukpoOuonoruyeckuit
CHHTE3 aMHUHOKHUCIIOT.

MNpOU3BOJAUMEBIC B

JIB

OpraHI/I‘leCKI/IC KHUCJIIOTBI. MI/IKpO6I/IOHOFI/I“ICCKHI>'I
CHUHTC3 OPraHN4YCCKUX KHUCJIOT

JIB

OHTOMONATOI¢HHBIC npenaparsl. buorexHonorus
OHTOMOIIATOI'CHHBIX MPLCIIapaTOB

JIB




4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHS.

O0nemM,
No aKaj. 4achl
pasnena HaumMeHnoBanme TeMbI S Tor Tene WNunoBarnmonHas
TUCIUILTUH U KpaTKOe Co/IepKaHNe 3aHATUS a dbopma
BI BCETO
MPAKTHYECKYIO
MOATOTOBKY

1 depMEeHTaTHUBHBIN rugponus| 2 1 o
[EJUTIOJIO3HOTO CHIPhSI IS TIOTYUYCHHS
TUIPOJIU3aTOB.
ArnmapatypHoe oopmuenue
npouecca npousBoictBa bBK Ha
napaduHax HeQTH.
CoipbeBast 0a3a Il TMOJXYYEHHUS
ATaHOJIA.

2 TpeboBanust, npegpsBisembie K| 1 1 o
MPOIYKIIMK THIIEBOTO HAa3HAYCHUSI.
CanlIuHpgi.
Cucremarka CbeJOOHBIX TPHOOB.

3 XUMUYECKUN CUHTE3 aMHUHOKHUCIIOT. 5 1 ()

Hcnons3oBanue riryramata HaTpus B
IIPOU3BOJICTBE ITPOYKTOB ITUTAHHUS.

bamancupoBka AMUHOKHCIIOTHOTO
cocraBa  KOPMOB M IHILEBBIX

MIPOJIYKTOB.
OO6macTi MPUMEHEHHUS! aMUHOKHUCJIOT.
[IpousBoacTeo OPTraHUYECKHUX
KHCIIOT.

[Ipon3BOACTBO TOPMOHOB.
[Tpon3BoCTBO aHTUOMOTHKOB.
IIpon3BOCTBO BUTAMHHOB.




4.3.2. JIabopaTopHble padoThI

O0OneM,
Ne aKaJl. 4achl
paszaena HaumenoBanue Tembl
[Ipumevanus
JUCHUIUIMH | U KpPaTKOe COJep>KaHUE 3aHATHS
B B TOM YHCJIE
Ha
BCETO
MPAKTUYECKYIO
MOJITOTOBKY
1 [Tonyuenne Gmomacchl APOXKKEH Ha 2 1
THIPOJIA3aTaX PACTUTEIHHOTO
CBIPbSI
1 [Toydenue GuomMacchl IpoxoKeit Ha 1 1
ruapodoOHOM cyOcTpare
1 [Tonyuenue 6momacchl CheOOHBIX 1 1
rpuOOB rITyOMHHBIM
KYJIbTHBHPOBAaHUEM
2 NvMmoOunm3anus KIeTok 4




4.4. CamocTosiTenbHasA padoTa 00y4arOIMXCcsl.

Ne
paszena
JUCLIUIUINHEI

[lepeuens BOMpPOCOB ISt
CaMOCTOSATENILHOTO U3yUYEHUS

O0OneM,
aKaJl. 4achl

®dopma
KOHTPOJIA

XapakTepuCTHKA KHUIKUX YTIIeBOAOPOIOB KaK
CBIPbS JUIsl BRIPAIIMBAHKSI MUKPOOPTaHU3MOB.
OCHOBHBIE METO/IbI TTOJTYYCHHUS JKUAKHUX
napauHOB U3 HEPTIHBIX (HPAKIIHH.
Mukpoopranu3mMbl- IPOIYIIEHTHI OelKa Ha
KUJKUX YII€BOA0pOJax. 3aKOHOMEPHOCTH pocTa
IPOXOKEH Ha cpenax ¢ H-mapapuHaMHU.
TexHonornyeckast cxema MoJy4eHUsT KOPMOBBIX
IpoXOKeH Ha H-apaduHax. XapaKkTepHCTHKa
TOTOBOTO IPOJYKTA.

XapakTepHCTHKa ra3000pa3HbIX yIIIEBOAOPOIOB

KakK ChIpbi JIA BbIpalllUBaAHUS MUKPOOPTaHU3MOB.

MHUKpOOpraHu3Msl, yTHIN3UPYIOLIHIE
ra3o00pa3Hble yrIeBOAOPOIbl. 3aKOHOMEPHOCTH
pocTa MUKpOOPraHu3MoB Ha MeTaHe. OCHOBHBIE
TpeOoBaHUs K (pepMEHTAIIOHHOMY
000pyZI0BaHUIO, UCIIOJIB3YEMOMY IS
KYJIbTUBUPOBAHHS METAHOTPO(OB.
TexHonornyeckas cxema NoJay4eHuss OMOMacChl
Ha MeTaHe. XapaKTepUCTHKa TI'OTOBOTO
IPOAYKTA.

Meroas! TOTy4eHUsI METAHOIIA.
MUKpOOpPraHu3Mbl, yTHIN3UPYIOIIME METAHOJI.
3aKOHOMEPHOCTH POCTa MUKPOOPTaHNU3MOB Ha
MeTaHoJe. TeXHOJIOrus MoIy4eHus: OnoMacchl
OaxkTepuil U IPOXKKEH Ha METaHOJIE.
XapaKkTeprucTUKa roTOBOrO MPOIyKTa.

MeTtop! nosydeHus sTaHoaa. MUKpOOpPraHu3Mbl,
YTUJIM3UPYIOLIME 3TaHOJI. 3aKOHOMEPHOCTH
IpolLecca BoIpallliBaHUsI MUKPOOPIaHU3MOB Ha
sta”oie. [IpuHIMnManbHas TEXHOIOTHYECKAs
cXeMa MoJlyueHus Oeska OJHOKIJIETOYHBIX Ha
9Ta”oj€e. XapaKTEPUCTUKA TOTOBOTO MPOIYKTa.
@epMEHTATUBHBIN THIPOJIN3 LIEIUIHI03HOTO
CBIPBS AJIS IOJy4EHUS THIPOIN3aTOB
AmnmnaparypHoe oopmiieHuEe npoliecca
npousBojcTBa bBK Ha nmapadunax neptu
CripbeBast 6a3a JJis OJIy4eHUs ITaHOIa

64

KontponbsHas
pabota Nel

Coenobnbie Bogopocin. MeTos
KYJIbTUBUPOBAHUS BOJIOPOCIEH U YCIOBUS,
OIITUMAJIBHBIC U1 UX POCTA. BenkoBbie H30JIATEI
u3 Bogopocneii. [Tomyduenue 6enkoBo-
YTII€BOIHOTO KOMILIEKCA MUIIEBOT0 JOCTOMHCTBA
13 XJIOPEJUIbI

OcHoBHbIE BU/IbI TPHOOB, KyJIbTUBUPYEMBIE B
MIPOMBIIITIEHHBIX MaciTabax. TexHomorus

53

KonTponbeHas
pabota Ne2

10



No
pasznena
IUCLUIUINHBI

IIepeuenb BOIIPOCOB ISt O0bewM, dopma
CaMOCTOATENIHOT'O U3y4YEHUS aKaJl. 4achl KOHTPOJIA

MIPOU3BO/ICTBA IIAMITMHBOHOB MO OJHO30HAJILHON
1 MHOTO30HAJIBHOM CXEME.

TpeOoBanus, mnpeabsABIAEMblE K HPOIYKIUU
muieBoro HazHaueHus. CanlluHpr.

CucrtemaTtnka cbeJ0OHBIX TPHOOB

3 XUMUYECKHUH CUHTE3 aMUHOKHCIIOT. 64 KonrposbHas
Hcnonb30BaHue IilyTaMaTa HaTpus B pabora Ne3
MIPOM3BOJICTBE MTPOIYKTOB MTUTAHUS.
banancupoBka aMMHOKHCIIOTHOT'O COCTaBa KOPMOB
Y THUIIEBBIX MPOIYKTOB.

OO6nacTy mpuMEHEHUSI aMHHOKHUCIIOT.
[Tpon3BOACTBO OPraHUIECKUX KUCIIOT.
IIpon3BOACTBO TOPMOHOB.

[Tpon3BOCTBO aHTHOMOTHUKOB.

[Ipon3BOACTBO BUTAMHHOB.

MukpoopranusMsl - MPOAYIEHTHI TTyTAMHUHOBOM
KUCJIOTHI. DaKTOPHI, PEryIUPYIOIINE HAKOTIICHUE
TIIyTAMUHOBOM KUCIOTHL. TexHomorus
MIPOU3BOJICTBA INIYTAMHUHOBOMN KHUCIIOTHI.
XapakTepucTuka roroBoro npoaykra. [lonydenue
riryTamara HaTpHsl.

TexHom0THs MPOU3BOACTBA TpUNTO(PaHa
TpaHcopMaIeil aHTPAHIIIOBOM KHCIIOTH U
MHJ0a. MUKpOOHBIA CHUHTE3 TpunTodaHa.
MUKpOOpPraHu3Mbl - IPOAYIICHTHI TPUIITO(aHA.
OCHOBHBIE 3aKOHOMEPHOCTH OMOCHHTE3a
tpunrodana. [lpuHIHIMATHEHAS
TEXHOJIOTHYECKasi CXeMa IMOJIY4YEHUSI.
buonornuecku akTuBHBIE HENTHALI. CIIOCOOBI
OonocuHTe3a. MUKpOOHOTOTHUECKUN CUHTE3
TEeTITUIOB.

XapakTepucTuka MUKPOOPTaHU3MOB -
MPOIYIICHTOB JIN3WHA. BIusHIEe KOMITIOHEHTOB
MUATATEIBbHOMN CPElbl U YCIOBUH KYJIbTUBUPOBAHUS
Ha Tpoiiecc OMOCUHTE3a JIM3UHA.
TexHomornyeckast cxema rnojayyeHus JU3UHA.
ToBapubie (hOpMBI TIpenapaToB JIU3UHA U UX
XapaKTEePUCTHKA.

4.4.1 KonTpoJsbHbie padoThI

Jlyia ipoBeZIeHHs] KOHTPOJISI CaMOCTOATEIbHOW paboThl 00yYaromerocsi mpeaycMOTpeHO
BBHITIOJTHEHHE KOHTPOJIBHBIX pa0boT. Hike mpuBeieHbl BAPUAHTHI KOHTPOJIBHBIX PaboT.

KoutpoabsHnas padora Nel. Bapuant Nel

1. KakoBbl OCHOBHBIE METOABI MONYYEHUS KHUIKHX TapaduHOB U3 HE(DTIHBIX
(dbpakumii, 1 KakKie MUKPOOPTAaHU3MBI MOTYT HCTIOJB30BATh KUIKUE YTIIEBOIOPOIbI
B KQ4€CTBE CHIPhs?
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2. KakoBbl 0COOCHHOCTH pocTa JIpOXCKEH Ha cpefax C¢ H-mapaduHaMu, M Kakas
TEXHOJIOTUYECKAsi CXeMa HCIOJB3YETCs AJIs MOJYyYeHUsT KOPMOBBIX JPOXKKEH Ha
ATUX yTieBoa0poaax?

3. Kakne 0ocoOEHHOCTH BBIpAIIUBaHHUS MHKPOOPTaHM3MOB Ha METaHE W MeTaHoje?
Kakune TpeOGoBaHMs NpenbsBISIOTCA K (pePMEHTAMOHHOMY OOOpYJOBAaHHIO IS
KyJbTHBHUPOBAHUS METAaHOTPO(HOB?

KonTpoabHasi padora Ne2. Bapuant Nel

1. KakoBbl MeTONbI KYJbTUBUPOBAHUS CHEAOOHBIX BOJIOPOCICH, U KAKHE YCIIOBUS
SIBJITFOTCSI ONTUMAIIBHBIMHE TSI UX pocTa’?

2. KakoBbI OCHOBHBIC OTalbl TEXHOJOTHH IPOU3BOJCTBA IIAMIIMHBOHOB TIO
OJTHO30HAJILHOW ¥ MHOTO30HAJILHOM CXEME B MPOMBITIICHHBIX MacmiTadax?

3. Kakwue TpeboBaHMs MPEIBSBISIOTCS K TPOAYKIIHH MUIIEBOTO HA3HAUCHHMSI, K KaKHe
HOPMBI perynupytot ux 6ezonacHocts (CanlluHpr)?

KonTpoabHnas padora Ne3. BapuanTt Nel

1. KakoBbl OCHOBHBIE JTambl XUMHYECKOTO CHHTE3a aMHUHOKHCIOT, M Kak
WCIIOB3YIOTCS MUKPOOPTaHU3MBI JIJIs1 X MPOU3BOJICTBA?

2. KakoBa TexHOJOTHUsl MPOU3BOICTBA IIIyTAMUHOBOW KUCJIOTHI U IIyTamara HaTpus
C TMOMOIIBI0O MHUKPOOPTaHU3MOB, M Kakue (aKTOpbl PETYIHUPYIOT HAKOIUJICHUE
TIIyTAMUHOBOM KUCIOTHI?

3. Kak npousBoaurcss TpuntodaH C  HCIHOJb30BAaHUEM  TpaHCHOPMAIHH
AQHTPAHWIOBOM KHCIIOTHI M HHJOJIA, U KAKUE MHUKPOOPTaHU3MBI SIBIIIOTCS €r0
npoayueHTaMu?

5. [lepeyeHb y4eOHO-METOAMYECKOT0 0OecleyeHus AJIsi CAaMOCTOATEIbLHON PadoThI
o0y4aromuxcs Mo JUCIUIIHHE.

Mertoanveckue yKazaHus st 00yJaroIuXCsl M0 OPTaHU3AINN CAMOCTOSTEIBHON PabOThI
10 TUCIHUIUIMHE, BKJIIOYAs TIEPEUCHb TEM CaMOCTOATEIbHOM paboTh, (POPMBI TEKYIIIETO KOHTPOJIS
110 JUCILIUITININHE U Tpe60BaHI/I$I K UX BBIITOJTHCHHIO PAa3MCIICHEBI B BHGKTpOHHOﬁ I/IH(bOpMaIII/IOHHO'
obpasosatensHoii cpeae CIIGI TU(TVY) na caiite: https://media.spbti.ru

6. DoHJ 01IEHOYHBIX CpeacTB 1Jisl MIPOBECACHUSA l'lpOME)KyTO‘IHOﬁ aTTeCTallumn

[IpomexyTouHas arTecTanus 1Mo TUCIHUIUIMHE MPOBOAUTCS B OpME 3alIUThl KYpCOBOM
paboTHI U HK3aMeHa.

DKk3aMeH MpeAycMaTpUBAaOT BBIOOPOUYHYIO TMPOBEPKY OCBOCHHUS MPEAYCMOTPEHHBIX
DJICMCHTOB KOMHGTGHHH?I 1 KOMILICKTYIOTCA TCOPECTUYCCKUMHA BOIIPOCAMU.

[Ipu cmaue sk3ameHa, CTYACHT MONTy4YaeT TPHU BOMPOCA U3 MEPEUHs BOMPOCOB, BpeMs
MOJIFOTOBKU CTYJ€HTa K YCTHOMY OTBETY - A0 45 MuH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapwnant Ne 1
TexHosornueckas cxema THAPOIIH3a HEeJUTI0I030COIEPKAIIETO ChIPBSI.
MHUKpOOPraHU3MbI-IPOAYLEHTHI TPUNITOhaHA.
3. TpeboBaHuss K OOOPYIOBaHUIO, HCIOIB3YEMOMY JUISL  KYJIbTHBHPOBAHHS
METUIOTPO(OB

N =
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https://media.spbti.ru/

Pe?)y.]II:TaTI:I OCBOCHHUA JUCHUIIIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCEX
3JICMCHTOB KOMHeTeHHI/Iﬁ JOCTUTHYT HOpOFOBBIﬁ YPOBC€Hb OCBOCHHUA KOMIICTCHIHWHW Ha JAHHOM
9TallC — OLCHKA «YJOBJICTBOPUTCIILHO).

7. IlepevyeHb y4eOHBIX U3IaHUI, HEOOXOIMMBIX /115l OCBOEHUS TUCUMILINHBI.

a) meyaTHble U3AHMS:

1 Herpycos, A. 1. BBenienne B OMOTEXHOJOTHIO: YYeOHMK JUISI BY30B II0 HaIlpaBJICHHUIO

"buonorus" u cmexxubM HanpasieHusM / A. 1. Hetpycos. - M. : Akagemus, 2014. - 288 c.

2 Uxenkenu, B. A. buorexHoiorus : ydyeOHOE IOCOOME IS arpapHbIX BY30B IIO

HarnpasieHuto 111100 "3oorexuusa" u cren. 111201 "Berepunapus" / B. A. Uxenkenu. -

CIIG6. : IlpocniexT Hayku, 2014. - 335 c.

3 bezboponos, A.M. Mukpobuonorudeckuii cuares /A.M. bezboponos, I'.1U. KBecuranse.
— CI16: Ilpocnext Hayku, 2011. — 144 c.

4 BroTeXHOJO0THs : Y4eOHUK IS BY30B IO CEIbCKOXO03IHCTBEHHBIM,
€CTECTBEHHOHAYYHBIM, TIEIATOTUIECKUM CIICIIMATBLHOCTSM U MarucTepckum mporpammam / . B.
Tuxonos, E. A. Py6an, T. H. I'ps3ueBa u np.; nox pen. E. C. Boponuna. - CII6. : THOP/], 2008.
-703 c.

5 I'paueBa, . M. TexHonoruss MUKpOOHBIX OEIKOBBIX MPENapaToB, AMUHOKUCIIOT U
ouonneprus / .M. I'pauesa. JI. A. MBanoBa, B. M. Kanrepe. - M.: Konoc, 1992. - 383 c.

7.4 bniunos, H. I1. OcuoBsl 6uotexunonoruu/ H. I1.biunos. - CI1b: U3n. pupma "Hayka", 1995. -
600 c.

6 SIxoBnes, B. 1. buorexHonorust MUKpoOHOTO cUHTE3a : yuebHble mocobus / B. U.
SAxosnes ; CIIGI TU(TY). Kad. rexnonoruu mukpoouon. cunresa. - CII6. : [6. u.], 2005. - 294 c.
pin

0) 3JIEKTPOHHBIE Y4YeOHbIe H3JaAHUS

1. OGopynoBanue [uid BEAECHUS MEXAaHMYECKMX M T'MJIPOMEXaHHMUYECKUX IPOLIECCOB
OUIIEBBIX  TEXHOJIOTWH:  yueOHuk s BO 1o  HampaBieHUIO  TOATOTOBKH
OakanaBpuaTta/maructparypsel/cnenuanurera "Mamunoctpoenue” / C. T. Antunos, I'. B.
Kanamnukos, A. H. Octpukos, B. A. [Tandunos.; nox penakuueit B. A. Ilandpunosa. - Cankr-
[TetepOypr [u ap.]: Jlans, 2020. - 604 c.: un.: TekcT. - bubmmorp.: c¢. 599-600. - ISBN 978-5-8114-
5173-9: // Jlanb: anekTpoHHO-OMOMMoTeuHas cuctema. - URL: https://e.lanbook.com

8. Hepeqeﬂb JICEKTPOHHBIX 06pa30BaTeJ’lLHI)IX pecypcoB, H606XO)II/IMLIX AJIs
OCBOCHHUSA JTUCIHUIIJINHBI.

y4eOnbIit miaH, PI1J] u yueOHo-MeTommueckue marepuanst: http://media.spbti.ru
3IEKTPOHHO-OMOJINOTEYHBIE CUCTEMBI:
«3NEeKTpOHHBIN YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«JTanby» https://e.lanbook.com/books/.
Scirus http://www.scirus.com
Sciencedirect http://www.sciencedirect.com
PubMed, PubMedCentral, Biomedcentral http://www.ncbi.nlm.nih.gov
http://www.pubmedcentral.nih.gov http://www.biomedcentral.com
CAS http://www.cas.org http://www.chemport.org http://www.chemistry.org
http://www.pubs.acs.org
CiteXplore http://www.ebi.ac.uk/citexplore
CSA http://www.csa.com
CaiiTbl MeXTyHApOTHBIX M3/1aTeNIbCTB HayuHou suteparypsl (ACS, RSC, J. Wiley IS, M.
Dekker, Elsevier, Taylor & Francis Web site, CRC Press Web site).
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9. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqamumxca 0 OCBOCHHIO TUCHUITIJIMHBI.

Bcee Buapl 3ansatuii nmo nucuuruinae «lIpombliuieHHass GMOTEXHOIOTH» MPOBOASTCS B
COOTBETCTBUU C TpeOoBaHusMU cienyromux CTII:

CTII CII6I'TU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueoHbIx 3ansTuii. JlJabopaTopHbIe 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3aly U MPOBEACHHUIO.

CTII CIIGI'TU 047-2008 KC VYKJ/IB. Cucrema crangapToB O€30MMacHOCTH Tpy/a.
Opranm3anus OOy4YeHHs CTYACHTOB O€30MACHOCTH TpyJAa TpU TMPOBEACHUU y4eOHBIX
71ab0paTOPHBIX padoT.

CTII CIIGI'TH 048-2009. KC YKBJA. Bunbel yuebHbIX 3aHsaTuil. CamocTosITeNbHas
iaHupyemas paboTa CTyJIeHTOB.

CTO CIIoI'TU(TY) 016-2015. Tlopsimox opraHu3aldd M TPOBEACHHUS 3a4€TOB U
sk3ameHoB./ CITOI' TU(TY).- Beexn. ¢ 01.06.2015. - CII6.: CIIGI' TU(TY), 2015.- 45 c.

CTO CIIGI'TU(TY) 044-2012. Buapr yuebnbix 3anstuil. KypcoBoit mpoekt. Kypcosas
paborta. O6mue TpedoBanus. — Been. ¢ 01.06.2012.

CTII CII6I'TU 018-02. Buasr yueOHBIX 3aHATHIA. [IpaKkTHUECKHEe 1 cCEeMUHAPCKUE 3aHATHSI.
Ob6mue TpeboBanus k opranuzanuu u nposenexuto : CTII CIT6I'TU 018-02 / CIIGI TU(TY). -
Been. ¢ 01.09.2002. - CII6. : [6. u.], 2002. - 5 c.

OOmue TpeOoBaHMS K OpraHu3aluMd U IpoBeleHUto. IlnaHupoBaHue BpeMeHH,
HE00X0IMMOr0 Ha U3y4EeHHE JTaHHOH JUCLUIUINHBL, Ty4Ile BCEro OCYIIECTBISTh Ha BECh CEMECTP,
npeaycMaTpuBasi MPH STOM PEryIISIpHOE TIOBTOPEHHE MPOIIEHHOTO MaTepHara.

OCHOBHBIMHU YCJIOBUSIMHM NPABHIIBHOM OpraHM3aluu y4eOHOro Impouecca i CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHu3aluu y4eOHOH paboThl;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsTHS CTYAEHT 10JIKEH IPUXOJUTh, UMEs 3HAHU 110 Y)KE€ U3yUYCHHOMY MaTepHaiy.

10. ITepeyenr HHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMBbIX NPH OCYIIECTBJICHUHU
00pa3oBaTeIbHOIO NPOLECCa 10 JMCHUILINHE.

10.1. MudopManOHHbIC TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTU:

YTEHUE JIEKIIUN C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTalUM;

B3auMojieiicTBHe ¢ oOydaronumucs nocpeacrsom SMOC.

10.2. IIporpamMHoe o0ecnieyeHue.
Microsoft Office (Microsoft Excel, Microsoft Word, Power Point)

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MarepuajbHO-TEXHHYeCKOe o0ecnedyeHHe OCBOEHHSl IMCUUILIMHBI B XoJe
peanu3anuu o0pa3oBaTeJbHOM NPOrPaAMMBI.

Jlis  BedeHMs] JIEKIMOHHBIX 3aHATUH HCIOJB3YeTCS ayAuTOpHs, 0OOpyaoBaHHAs
CPEICTBAMU OPITEXHUKHU.

Jlns  mpoBeneHUs J1aOOpaTOpPHBIX — 3aHATHM  HCIONIB3YeTCs  OMOTEXHOJIOrMuecKas
n1abopaTopus, B COCTaB KOTOPOH BXOJAT:

- OMOTEeXHOJIOTMYECKUH 3all, 00OpYIOBAaHHBIM IEPCOHAIBHBIMU PAOOYMMH MECTaMHU,
dbepmeHTaTopamuy,
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- 00opyioBaHUE ISl CTEPUITM3AIIMU TIOCY/IBI M Cpell (aBTOKJIABbI, CyX0-)KapOoBbIe MIKa(bl);
- TEpMOCTaTHbIE IIKa(bl U Ka4aJ0YHass KOMHATA JJIs BBIPALIUBAHNUSA MUKPOOPTaHU3MOB.

12. Oco0eHHOCTH 0CBOEHM S I CIUIIINHBI MHBAJTUIAMH H JIMIIAMH € OTPaHUYEHHbIMU
BO3MOKHOCTSAIMH 310POBbSI.

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTAMHM Yy4YeOHBIE MpOLIEecC
OCYILECTBIISICTCS B COOTBETCTBHH ¢ [loyioskeHHMeM 00 opraHM3alnuy y4eOHOro Iporecca s
00y4YeHHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH 3a0poBbsi CIIOI TU(TY),
yTBEPXAECHHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o
aucuuminae «[IpoMpinieHHAs OMOTEXHOJIOTHSI»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Nunexc

Conepxanune Oran popmupoBanus
KOMIICTCHIINHA Acp (b P p
ITK-1 CrnocoOHOCTh ~ OCYIIECTBJIATh  YIPABJICHHE KA4eCTBOM,  IPOMEKYTOUYHBIN
0€30MacHOCTbI0 M MPOCIEKUBAEMOCTHIO IIPOU3BOCTBA
OMOTEXHOJIOIMYECKON POAYKLIUU
[1K-3 CnocoOHOCTh TPOBOAUTH OMOTEXHOJIOTMYECKUN MPOIECC ¢ MPOMEKYTOUHBII
UCIIOJIb30BaHUEM KJIETOK MUKPOOPTaHU3MOB, UX COCTABHBIX
yactei, pepMEHTOB
I1K-5 CriocobHOCTh pa3zpabaThiBaTh CHCTEMBI MEPOIPHATHN 10| MPOMEXKYTOUHBIN

MOBBIIICHUIO YPPEKTUBHOCTH TEXHOJIOTUIECKUX IPOIIECCOB
IPOU3BOACTBA OMOTEXHOJIOTHYECKOM MPOTYKIINU
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2. Iloka3aTesin M KPUTEPUH OLIEHMBAHMA KOMIETEHIMII HA Pa3JIMYHBIX 3Tanax uxX (pOpMHUPOBAHNS, IIKAJIA OLlEHUBAHUA

Ko n HaumeHoBanue

YpoBHU cHhOPMHUPOBAHHOCTH

[Toka3arenu N (onucaHue BBIPAXKEHHOCTH JECKPUITOPOB)
UHAMKATOpa Kpurepuii
c(OpMHPOBAHHOCTH «yOBJIETBOPUTEIBHO
JOCTUXKEHUS OLICHUBAHMUS «XOpOILLO» «OTJINYHO»
(IeCKpHUMITOPHI) » . .
KOMIIETEHIINH . (cpennuii) (BBICOKMIT)
(TIOpOTOBBI)

IK-1.3 [TepeuuncinsgeT OCHOBBI [IpaBuibHbIE [Tepeuncnser [Tepeuucnser ocHoBHbIe | [lepeunciigeT OCHOBHbIE
Crnioco6HOCTh ONITHUMHU3ALH OTBETHI HA BOIIPOCHI | OCHOBHbIE HPHUHLMIIBI | IPUHIUIBI ONTUMU3ALMU | IPUHIUIBI U METOJbI
OLICHUBATh KAYECTBA | GuorexHoJoruueckux cxem | Nel-3 Kk ok3ameHy | u METOJIbI | OMOTEXHOIOTUYECKUX ONTUMM3AINH
CBIPbs ¥ IIPOAYKIIUU u npoueccos. (3H-1) OIITUMHU3ALIUU CXEeM M TIpoLEeccOB 0e3 | OMOTEXHOIOIrHYECKUX
OMOTEXHOJIOTMYECKOT OMOTEXHOJIOTHUECKUX | OIIMOOK, HO MYTAaeTcsl B | CXEM U MPOIIECCOB

O IPpOU3BOACTBA

CXeM H IPOIIECCOB C
OoLIMOKaMu

METOAAaX

Ouenubaet skonornueckue | [IpaBuiibHbIC Nwmeer 3naer  skosoruueckue | CrnocobeH OIICHUTh
IIOCJIEACTBHS TEXHOJIOTUU OTBETHI Ha BOIIPOCHI | MpejicTaBIeHUE 00 IIOCJIEICTBHUS JKOJIOTHYECKHE
npousBojcTBa npoaykiuu. | N 4-6 K 9K3aME€HY | 3K0JIOrHYECKHX IIPOU3BOJICTBA [OCJIECTBUSA
(Y-1) MOCIIEJICTBUSIX Pa3IMYHbIX TUIIOB | IPOU3BOJCTBA
OMOTEXHOJOTMYECKUX | OMOTEXHOIOTHUECKUX pa3IMYHBIX TUIIOB
MIPOU3BOJICTB MIPOJYKTOB OMOTEXHOJIOTMUECKUX
IPOJYKTOB
JIeMOHCTpUPYET HABBIKU IIpaBunbHbBIE IIpoBouT pusmko- IIpoBoaut ¢uzuko- | Ciocobex
BJIa/ICHUS METOJIaMU OTBETHI HA BONIPOCHI | XUMUYECKUIM aHaIM3 | XUMHUYECKHUIl aHaJIu3 | CAaMOCTOSATEIBHO
MIPOBEICHNS CTaHIAPTHBIX Ne7-11 k 9K3ameHy CBIPBS U CBIPBS " | IPOBOJUTH ¢duzuKo-
UCIBITAHUH 11O OMOTEXHOJOTMYECKON | OMOTEXHOIOTHYECKOM XUMHYECKHH  aHauu3
ONPEIIEIICHUIO ITOKa3aTeNIeH MPOJIYKIIMH C MPOYKIUHI C | CBIpBS U
(U3UKO-XUMHYECKHUX omnoKaMu HEOOJIBIINMHU OMOTEXHOIOTMYECKOM
CBOWCTB CBIpbs U MO/ICKa3KaMHt IPOAYKIIMH
npoaykuuu. (H-1) Mpero1aBaTens
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KOI[ 1 HAUMCHOBAHHC

YpoBHU c(hopMUPOBAaHHOCTH

[Toka3arenu . (onmcaHue BBIPAXKEHHOCTH JECKPUITOPOB)
UHJUKaTopa Kpurepuit
JOCTH)KEHUS copmuposasHocTy OLICHUBAHUS (YHOBICTBOPHTEILHO «XOPOLIO» «OTIIUYHO»
(IeCKpHUMITOPHI) » . .
KOMIIETEHLINU . (cpenuuit) (BBICOKHIA)
(TTOpOTOBHIIA)
I1K-3.2 Paccka3zbiBaet o | [IpaBunbHbIE [Tyraercs B | Paccka3biBaet 0 | YBepeHHO u 0e3
CnocobHOCTB 3aKOHOMCPHOCTSIX KMHECTHUKH | OTBETHI Ha BOMIPOCHI | 3aKOHOMCPHOCTAX 3aKOHOMCPHOCTSIX OIMOOK paccKa3bIBaeT
HOJrOTaBIUBATh U pocta MuKpoopraHusmoB u | Nel2-25 K | KHHETHKHI pocTa | KHHETUKU pocta | o 3aKOHOMEPHOCTAX
IPOBOJIUTH 0GpasoBaHust IIPOAYKTOB | dK3aMeHy. 3auura | MUKPOOPIraHU3MOB M | MHKPOOPTaHH3MOB U | KHHETUKU pocta
OMOTEXHOJIOTUYECKUE | peTaGoln3MA. (3H-2) KyPCOBOii PaGoTb. o0pa3oBaHus 0o0pa3oBaHusl MPOAYKTOB | MUKPOOPTaHU3MOB U
IIPOLIECCHI MIPOJYKTOB MeTabonu3ma. ¢ | oOpa3oBaHus
MeTabonusma. HEeOOJBIIMMY OITMOKaMHU | IPOIYKTOB
MeTabonu3ma.
Ilepeuncaser ocHoBHbI€ | [IpaBuiibHBIE ITyraercs npu | Ilepeuncnsier ocHOBHbIE | YBEpPEHHO u oe3
METO/Ibl KyJTbTHBUPOBAHHUS. | OTBETHI HA BONIPOCHI | IEPEUUCICHUN METO/1bI OIMOOK  Mepednucser
(3H-3) Ne26-30 K | OCHOBHBIX ~ METOJIOB | KYJIbTHUBUPOBAHUS C | OCHOBHBIE METOIBI
9K3aMeHy. 3aliuTa | KyJbTUBHUPOBAHUS HEOOJIBIIMMU OIIMOKaMHU | KYJIbTUBUPOBAHMUS
KypCOBOi1 pabOTHI.
BriOupaer [IpaBuibHbIE BriOupaer c | Beibupaer [IpaBunbHO BBIOMpAET C
(bepMeHTallnOHHOE U | OTBETHI Ha BOMPOCHI | OINOKaMH (bepMeHTallMOHHOE U | omMOKaMu
BCIIOMOT'aTeJIbHOE Ne 31-37 K | pEpMEHTAllMOHHOE U | BCIIOMOTaTeJbHOE (depMeHTallMOHHOE U
obopynoBanue. (Y-2) 9K3aMeHy. 3aluTa | BCIOMOIaTeIbHOE o0opyJIoBaHHE, HO C | BCIIOMOIaTeJIbHOE
KypcoBO# paboThl. | 000pyAOBaHHE HaBO/SAIIMMH BOIIPOCaMU | 000pyioBaHHE
JIeMOHCTpHUpPYET HaBBIKU IIpaBunbHBIE [Iyraercs B meronax | JlemoHcTpupyer c | Jemonctpupyer
yIIpaBJICHUS TTApAaMETPaMU | OTBETHI HA BOTIPOCHI | yIIPaBICHUS omunoOKaMu HaBBIKH | XOPOIIHE HaBBIKH
OMOTEXHOJIOTMYECKIX Ne38-49 K | mapameTpaMu yIpaBICHUS yHpaBJICHHUA
nporueccos. (H-2) 9K3aMeHy. 3amura | OMOTEeXHOJIOIHYECKHX | MapaMeTpamu IapamMeTpaMu
KypCOBOIi pabOTHI. | IIPOILIECCOB OMOTEXHOJIOTHYECKUX OMOTEXHOJOTHYECKHX
NPOLIECCOB MIPOLIECCOB
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KOI[ 1 HAUMCHOBAHHC

YpoBHU c(hopMUPOBAaHHOCTH

[Tokazarenu . (ormmcaHue BBIPAKEHHOCTH JIECKPUIITOPOB)
UHJUKaTopa Kpurepuit
c(hOpPMUPOBAHHOCTH «YIOBIIETBOPUTEIBHO
JTOCTHOKCHHS OLICHUBaHUS «XOPOIIOY «OTIINYHO»
(IeCKpHUMITOPHI) » . .
KOMIIETEHLINU . (cpenuuit) (BBICOKHIA)
(TTOpOTOBHIIA)
[1K-5.4 [IpaBunsHO BbIOMpaeT | [IpaBunbHBIC Bri6upaer ¢ Bri6upaet meTo b1 [IpaBunbHO BEIOMpaeET
CrnocoOHOCTb OLIEHKH | METO/bI OIICHKH | OTBETHI HA BOIIPOCHI | OIIMOKAMHU METOIbI Oo1leHKH d(PPEKTUBHOCTH | METOMABI OIICHKH
s exTHBHOCTH 1 3 PEKTUBHOCTH Ne50-58 K | OLEHKH MIPOU3BOJICTBA, HO C 3P PEKTUBHOCTH
ONTHMHU3AIHH npousBojcTia. (3H-4) 9K3aMCHY s dexTuBHOCTH HaBOSITUMU MIPOU3BOJICTBA
OMOTEXHOJIOTHYCCKUX NPOU3BOJCTBA BOIPOCAMH
MIPOIIECCOB
AHanuzupyer [IpaBunbHBIE HNmeer AHanuzupyer [TpaBuIIbHO aHATU3UPYET
paIMoHaIbHYIO cXeMmy | OTBCThI Ha BOIIPOCHI | TIpe/cTaBICHUE 00 paIMOHATIBHYIO CXEMY paIMOHATIBHYIO CXEMY
OHOTEXHOIOTNYECKOTO Ne59-66 K | OCHOBHBIX CXEMAaXx OHOTEXHOIOTNYECKOTO OMOTEXHOIOTNYECKOTO
MPOM3BOJICTBA  3aJlaHHOrO | K3aMCHY OMOTEXHOJIOTHYECKOT | MPOU3BOJICTBA MIPOM3BOJICTBA
npoaykra. (Y-3) 0 MIPOU3BOJICTBA 3aJIaHHOTO MPOJYKTA, HO | 33JaHHOTO MPOIYKTa
C HABOJSIIMMHU
BOIIPOCAMHU
Nwmeer HaBblkM | lIpaBuibHBIE Nmeet cnabbie HNmeer HaBBIKK JleMoHCTpHUpYyET
TEXHUYECKOIO KOHTPOJIS I10 OTBCTBI HAa BOIIPOCHI | HABBIKU TEXHUYCCKOI0O KOHTPOJIA YBCPCHHBIC HABBIKU
COBIIOIEHHIO Ne 67-68 K | TEXHHYECKOTO 10 COOJTFOZICHUIO TEXHUYECKOTO
TEXHOIOTMUYECKO IK3aMCHY KOHTpPOJISI 110 TEXHOJIOTHYECKOU KOHTPOJIA 1O
MUCIHTUTHHGL B YCIOBHAX COOITFO ICHUTO JTACIIUTUTAHBI B COOITFO ICHUTO
. TEXHOJIOTHYECKOU CIIOBHSIX TEXHOJIOTHYECKOM
JICHCTBYIOIIETO Y .
WCLUTLINHBI B eHCTB ero HCLUTLINHBI B
OMOTEXHOJIOTHIECKOTO et A yroi Jct
YCIIOBUSAX OMOTEXHOJIOTHYECKOTO YCIIOBUSAX
npousBojcTia. (H-3) . .
JEICTBYIOIIETO POU3BOJICTBA, HO JENCTBYIOIIETO
OMOTEXHOJIOTHYECKOT | MOomycKaeT 1-2 omuoku OMOTEXHOJIOTMUYECKOTO
0 MIPOU3BOJICTBA MIPOU3BOJICTBA
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3. TuNoOBbIe KOHTPOJILHbIE 321aHUA /15 NPOBEAeHUs MPOMEKYTOYHOI aTTecTalMu

a) Bonipoce! /151 OleHKH 3HAHUI, YMEHU I U HABBIKOB, CGOPMHUPOBAHHBIX Y CTY/J€HTA
no komnerennuu IK-1:

1. BnusHue cocraBa NMUTATENBHOW Cpelbl W YCIOBUH KYJIbTUBHPOBAaHUS Ha pOCT
BOJIOPOJIHBIX OAKTEPHil.

2. BousiHMe KOMIIOHEHTOB MUTATENbHON Cpeibl M YCIOBUN KyJIbTUBUPOBAHUS Ha MPOLIECC
OMOCHHTE3a JIU3UHA.

3. ®akTopsl, peryIupyole HaKOIIEHHE ITyTaMUHOBOM KUCIOTHI

4. CoBMeCTHOE KYJIbTUBUPOBAHHE BOJIOPOIHBIX U KapOOKCH100aKTEepHA.

5. MuKpoOpraHu3Mbl, YTUIM3UPYIOLIUE ra3000pa3Hble YIriIeBOIOPOIbL.

6. IlpuHuunuanbHas TEXHOJOTMYECKas CXE€Ma IOy4eHHUs OenKa OJHOKIETOYHBIX Ha
BOJIOpPOJIE.

7. TexHONOrnyecKas cxema Ir'ipoiin3a HEeJUTI0JI030COAEPIKALLETO ChIPhSI.

8. OcHOBHblE  CTaJuu  [OATOTOBKM  THJPOIM3ATOB  JUIsl  KYJIbTUBUPOBAHMS
MHUKPOOPTaHU3MOB.

9. CocraB 11e/UTI0J1030COIEPKAILETO ChIPbS.

10. CoctaB ruipoIN3aToOB PACTUTEIBHOIO ChIPbSI.

11. ToBapHble (pOpMBI ITpenapaToB JU3MHA U UX XAPAKTEPUCTUKA.

0) Bonnpoce! 1151 OlleHKY 3HAHWM I, YMEHHIl M HABBIKOB, C(DOPMUPOBAHHBIX Y CTY/JAEHTA
no komnerenuun IK-3:

12. TpeboBanus, MpeIbsIBIIEMbIC K OPTaHU3MaM, UCIIOIB3yEMBIM ISl TIOTYICHUS

KOPMOBOI OMOMACCHI.

13. XapakrepucTuka MUKpOOPraHU3MOB, UCII0JIb3YEMBIX JJIsl IPOU3BOJICTBA KOPMOBOTO

Oenka.

14. Mukpoopranu3msl - IPOAYLIEHTHI O€JIKa Ha )KUJKUX YIIIEBOAOPOaXx.

15. 3aKkOHOMEPHOCTH pOCTa IPOXIKEH Ha cpeax ¢ H-nmapaduHamu.

16. TexHomornueckas cxema MmoyrydeHust KOPMOBBIX JIpOXOKEH Ha H-apaduHax.

17. 3aKkOHOMEPHOCTH POCTa MUKPOOPTraHU3MOB Ha METaHE.

18. Mukpoopranu3msl — IPOIYLIEHTHI O€JIKa Ha METaHOJIE.

19. 3aKOHOMEPHOCTH POCTa MUKPOOPTaHU3MOB Ha METAHOJIE.

20. Mukpooprani3Msbl — IPOIYLIEHTHI O€JIKa Ha 3TaHOJIE.

21. 3aKkOHOMEpPHOCTH TpolLecca BhIpallliBaHUsI MUKPOOPTaHU3MOB Ha 3TaHOJIE.

22. MuKpoopraHi3Mbl — IPOJIYLIEHTHI O€IKa Ha BOJOPO/IE.

23. XapaKkTepucTUKa MUKPOOPTaHU3MOB - IIPOIYLIEHTOB JIM3HHA.

24. MuUKpoOpraHu3Msbl - IPOYLIEHTHI TpUNTO(DaHa.

25. MuKpOOpraHu3Mbl - IPOIYLIEHTHI TITyTaAMUHOBOW KHUCIIOTHI.

26. TexHomorusi IpoOM3BOACTBA IIAMIIMHBLOHOB IO O/IHO30HAJIBHOI cxeme

27. TexHOJIOTUS BBIPALIMBAHUS IAMITMHBOHOB 10 MHOTO30HAJIBHOM cXeMe

28. TexHomornyeckas cxeMa MOJy4eHHs] OMOMAacchl Ha METaHE

29. TexHOJIOTHYECKAs CXeMa MOJTyYEHHsI KOPMOBBIX JIpOXOKEH Ha THPOIU3HBIX cpeslax

30. Meronb!l KyIbTUBUPOBAHUS BOAOPOCIEH U yCIIOBUS, ONITUMANIbHBIE JIJIS1 X POCTA.

31 OGopyaoBaHue, UCHOIb3yEMOE IS MOIYYEHUS THAPOIU3ATOB PACTUTEIBHOTO ChIPbS

32. TpeGoBanusi Kk 00OpYyIOBaHUIO, UCIIOIB3YEMOMY Ui KYJIbTHUBHUPOBAHUS Ha

THJIPOJIM3aTaX PACTUTEILHOTO ChIPbhS

33. TpeGoBaHusi Kk 00OpPYIOBaHHIO, UCTIONB3YEMOMY JIsI KYJIbTUBHUPOBAHUS

METaHOTPO(DOB.

34. TpeGoBaHusi K 00OpPYIOBaHUIO, UCIIONB3YEMOMY JI KYJIbTUBHPOBAHUS

MHUKPOOPIaHU3MOB Ha 3TAHOJIE.

35. TpeGoBanusi Kk 00OpPYIOBaHHIO, UCTIONB3YEMOMY JIsI KYJIbTUBHUPOBAHUS

METHIOTPO(OB.

36. TpeGoBanus k 000pYAOBAHUIO, UCIIOJIB3YEMOMY ISl KYJbTUBHPOBAHUSA

(OTOCHHTE3UPYIOIUX MUKPOOPTAaHU3MOB.
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37. TpeboBaHus K 000pyIOBaHUIO, UCTIONB3YEMOMY ISl TIOTYUYEHUS aMUHOKHUCIIOT

38. Metoab! nostyueHust 3TaHoIa Kak cyocTpaTa JJis BhIpallliBaHUsI MUKPOOPTaHU3MOB.

39. Metoap! nosyueHus OEIKOBBIX H30JISTOB U3 OAKTEpUN U IPOXIKEH.

40. buomornyecky akTUBHBIE IENTHIEL.

41. MukpoOHOIOTrN4eCcKUil CHHTE3 MIENTUIOB.

42. AykcoTpo(HbIe U peryJsTOpHble MYTaHTbl - IPOAYLIEHTHl aMUHOKHUCIIOT.

43. TTomyuenue OEIKOBBIX H30JISTOB U3 BOJOPOCIICH.

44. OcHOBHbIE BU]IbI TPUOOB, KYJIbTUBUPYEMbIE B IIPOMBIIUIEHHBIX MaCIITa0aXx.

45. AMUHOKUCIIOTHI, IPOU3BOAMMBIE B IIPOMBILUIEHHBIX MacIITadax.

46. IlonyyeHue aMUHOKHCIIOT U3 TUAPOIU3ATOB OEIKOBOIO ChIPbS.

47. AMUHOKUCIIOTBI, IOJTy4aeMble XUMUUECKUM CUHTE30M.

48. [Tonyuenne aMUHOKHCIOT OnoTpaHchopmaIiuei.

49. ITomyuenue riaoyraMmaTta HaTpusl.

B) Bonpochl /151 OlleHKH 3HAHUI, yMEeHU Il 1 HABBIKOB, C(DOPMUPOBAHHBIX Y CTYIEHTA

no komnerennuu IK-5:

50. Kputepun OHOI0THYECKON IIEHHOCTH OeTKa OJHOKJICTOYHBIX.

51. Ilytu ucnonb30BaHusI MUKpPOOHOTO OelKa /ISl MAIIEBBIX eNei

52. CyOcTpaThl, HCIIOJIb3YEMBbIE [UI IPOU3BOICTBA MUKPOOHOH OHOMACCHI.

53. OCHOBHBIE METOBI MOIYYEHUS KUAKIX TTapapuHOB U3 HEPTIHBIX (paKInii.

54. Bonopoa kak chblppe I IOJy4eHHs OHMOMAacchl MUKPOOPIaHHW3MOB IHILEBOIO
JIOCTOMHCTBA.

55. O6nacTy NpUMEHEHUs aMUHOKHUCIIOT.

56. UmmoOMIM3anus KJIETOK.

57. Ummobunn3oBaHHbIE (PEPMEHTHI

58. [IpumeHeHre MMMOOMITN30BAaHHBIX (PEPMEHTOB H KJIETOK

59. TexHomorus noyrydyeHust 6uoMacchl OaKTepuil U JpOXIKEeH Ha MeTaHoJIe.

60. [IpuHUMnNUanpHas TEXHOJOTHMYECKas CXEMa MOJy4YeHHs Oellka OJHOKJIETOYHBIX Ha
JTaHoJIe.

61. TexHonoruueckasi cxema MoJIy4eHUs JIM3HUHA.

62. TexHOoJIOrUs MPOU3BOACTBA IIIyTAMUHOBON KUCIIOTHI.

63. TexHonorust IPOM3BOACTBA TpUIITOPaHa TpaHC(hOpMaLMel aHTPAHUIIOBOW KUCIIOTHI U
MHZOJA.

OcHOBHBIE 3aKOHOMEPHOCTHU OMOCUHTE3a TpUNTO(aHa.

64. [IpyHuunuanpHass TEXHOJOrMYecKas cxema MoJIydyeHHs TpunrodaHa.

65. TexHonorus noiay4yeHus: 00BEpHHA.

66. TexHoNOrNA NOTYyYEHUSI UHCYJIMHA.

67. Knaccuduxanus MeTo10B UMMOOUIN3auN (PEPMEHTOB

68. Knaccudukanus HocuTenei s *MMOOHIN3aiK (PepMEHTOB

IIpu cnade sK3aMeHa, CTYIEHT MOIY4YaeT TPU BOIIPOCA U3 MEPEYHs, IPUBEACHHOIO BBIIIIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. TeMbl KypCcOBBIX padoT:

1. IMonyyenne OuocopOeHTOB W3 Omomacchl rpuba Rhizopus oryzae u wusydeHue ux
COpOIIMOHHOM aKTUBHOCTHU

2. AuTtubakTepualibHble CBOHCTBA OeTyIrnHA

3. Pa3pabGoTka MeTOAOB TMONy4YEeHUS TMONUPYHKIMOHAIBHBIX MHUKPOOHOIOTHUECKUX
npenaparoB Ha ocHoBe Oaktepuit Buaa Rhizobium meliloty u Pseudomonas sp.

4. N3y4yeHne aKTUBHOCTH TIOJHMCAaXapHIOB, MOJYUYEHHBIX Ha OCHOBE OMOMACCHI BBICIIINX
rpuboB

5. HccnenoBanne MpOTHBOBUPYCHON aKTUBHOCTH PsiJia COSTMHEHN B OTHOIIICHUHU BUPYCa
rpunmna
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6. Ilogbop omTUMaNbHBIX YCIOBHU IS KYJIbTUBUPOBAaHUS Ipoxoked Saccharomyces
cerevisiae c nespo moyueHus ppykroso-1,6-audocdara

7. Tlonbop ONTHMAILHOM MUTATENLHON Cpeabl Ui HakKoIUIeHWs Omomacchl B.subtilis
00711

8. 3yueHue BIMSIHUS YCIOBUN HA BPEMsl XPAHEHUS 3aKBAaCKU

9. [lonmyuenue u uccaenoBaHne MOIUGUIUPOBAHHBIX (HEPMEHTOB

10. Tlogbop HMCTOYHMKOB yrjiepojia M a30Ta B MUTATEIILHOW Cpele JUIsl MOBBIIICHUS
o eHOIOKCHIa3HOM akTuBHOCTH mTamMa Funalia trogii TH035

11. ITogOop MCTOYHHUKOB a30Ta C LENbIO YBEIUYCHHUS KOJUIATC€HOIUTHYECKONW aKTUBHOCTH
[IyOMHHOM KYJIbTYphl 023U IMOMUIIETOB

12. KoHTpoJib KauecTBa MMBOBAPEHHOM MPOAYKIIUU

13. TlonyuyeHue MOBEPXHOCTHO-aKTUBHBIX OEJIKOB U3 TNIYOMHHON KyIbTyphl Ipuba
Trihoderma viride

14. HW3ydyeHume CTaOMIBHOCTH M  MHUKPOOHMOJOTMYECKOM  YHCTOTHI  aKTHUBHBIX
(apMareBTUYeCKIX CyOCTaHIIMI MEJIbJJOHUS M TONTATEHOBOW KUCIIOTHI

5. MeToanuyeckne MaTepuabl IJIsl ONpeaeieHUs] MPOIeIypP OLEHWBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YOIIHX 3TaNbl (JOPMHPOBAHUS KOMIETEHIIN .

[IpomexyTrouHass arTecTals 1O JTUCIHUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YK/IB Ilopsnok mpoBeaeHus 3a4€TOB U
HK3aMEHOB.

[To mucHUIUIMHE MPOMEXYTOYHAS aTTECTAlUsl MPOBOAUTCS B (popMe 3aluThl KypCOBOMU
paboThI U HK3aMEHa.

[IIkana oreHMBaHUS HA DK3aMEHE M Ha 3alllUTe KypCOBOU pabOThl OaJlIbHAS («OTIUYHOY,
«XOPOIIIOY, «YAOBICTBOPUTEIHHOY», KHEYAOBICTBOPUTEIHHOY).
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