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l. Iean 1 32124y TUCHUTLIHHBI

Heab: 03HAKOMJICHHE CTYJCHTOB C MUKPOOHMOJIOTHYECKUMH IMPOIIECCAMU, JICKAIIUMH B
OCHOBE KPYIHBIX MPOMBIINIJICHHBIX MHUKPOOHOJIOTHYECKUX MPOU3BOJCTB (ITOYYCHUE MHUIIEBOTO
U KopMmoBoro Oenka, ymoOpeHuid, (GpepMeHTOB, BaKIWH, KHCIOT W JAp.) U MEPCICKTUBAMHU HX
Pa3BUTHS; IPUMEHEHHUE TTOJIYYCHHBIX 3HAHUN W HABBIKOB B PEIICHUU NMPOGECCHOHATBHBIX 3a/1a4.

3amaun:

- chopMHpOBaTh y CTYJICHTOB 3HAHUS O CBOMCTBAX MHKPOOPTAHM3MOB, HMEIOITUX
BKHOE IMPAKTUUYECKOE 3HAYEHUE; O METOJAaX UX MOJIyYCHHS, CEJICKLHUH, KYJIbTUBUPOBAHUS U
XpaHEHHs, O MyTAX YIPaBICHUS UX OMOXUMUYECKON aKTUBHOCTHIO;

- chopMUpOBAaTE Yy CTYACHTOB 3HAHHS O POJM MHUKPOOPTAaHU3MOB H
MUKpPOOHOJIOTUYECKUX ~ TpOIeccax M CTaausAX, HCIONb3yeMbIX B JPYIHX OTPaCisiX
MIPOMBIIUICHHOCTH: OMOJIOTMYECKOE KOHCEPBUPOBAHHE, TMBOBAPEHHUE, BUHOIETTUE, METAILITYPTHs,
MHKpPOOHOJIOrHYecKast TpaHC(OpMaIIHsI.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas pmucmmmmHa bl1.B.JIB.1.1.16 «lIpombIiuieHHAasT MUKPOOHOJIOTHS H
OMOTEXHOJIOTHS» OTHOCHUTCA K 4dacTd, (OPMUPYEMOW y4YaCTHHKAaMHU 00Opa3oBaTEIbHBIX
otHouienuii broka 1.Jlucuumnuael (MOIyIn).

2.2. JIns n3ydeHus NaHHOW y4eOHOW AMCUUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U
HaBBIKH, (OpMUpYyEMble TPEAMIECTBYIOMIMMU TUCHUIUTMHAMH: <« XUMUs», «bruoxumusy,
«MuKpoOHOIOTHs U BUPYCOJIOTUs», «PU3n0sIoTus 1 OMOXUMHSI MUKPOOPTaHU3MOBY, «I eHeTnka
MHUKPOOPTaHU3MOB c OCHOBaMH TE€HHOM VHXEHEPUN, «buorexHonorusa»,
«QxobuorexHonorus», «buopemenuanus», «AHTUOMOTHKH», «bBONBIION NPAKTUKyM IO
npoduito».

2.3. Ilepedyenp mocneayromux y4eOHBIX JUCLMIUINH, Ul KOTOPBIX HEOOXOIUMbI 3HAHMS,
YMEHMSI U HaBbIKH, (OpMUpYyEMble IaHHOW Y4eOHOM AMCUMIUIMHON: «bHOMOBpEXIECHUN»,
«[IumeBas MukpoOuonorus», seinonnenne BKP.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI
[Tpomiecc OCBOEHHWS NUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHWE KOMIIETCHIIMU B
coorBerctBUM ¢ ®I'OC BO u OIl BO mno nanHomy HampasieHuto noxaroroku 06.03.01
«buonorusy, npopuns «buonorusy:
I1IK-1: cnocoGeH ucnonb30BaTh 0a30Bble TEOPETHUECKHE 3HAHHUA O Pa3HOOOpa3uu,
CTPYKTYPHOU OpraHu3anuy, (yHKIIMOHHPOBAHWU OMOJOTHUYECKHUX CHCTEM W OCOOECHHOCTSIX HX
B3aUMOJICUCTBUS C OKPYIKAIOILEH CPELON.

ITepedyenb miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIVINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN

Komnerenmun Nuauxaropsl Pe3yabTaThl 00yyeHUs
KOMIIeTeHIINH
T1K-1 WK k1.1 3HaTh: TEOPETHUYECKHE OCHOBBI
CnocobGen  ucnonb3oBath | Mcrons3yeT 3HAaHHUA O | BAKHEHIIMX MUKPOOHOIOTMYECKUX
0a3oBbIe TEOPETHICCKUE | pa3HOOOpa3HH MPOIIECCOB M HMX HCIOJb30BAHUE B
3HaHHUS O Upa3Hoo6pa31/m, OpTaHU3MOB, HX CTPOEHHUH, OMOTEXHOJIOTHH ISl TIOJTYyYECHUS
CTPYKTYpHOUW OpTaHU3aIlNH, LIEHHBIX MIPOYKTOB

W3HOJIOTHH
(GyHKIIMOHUPOBAHUH ¢ ’ KU3ZHEJEATEIIbHOCTH

OMOJIOTUYECKUX CHCTEM U MeTabOIu3Me,  TeHeTHKe, MUKPOOPTraHU3MOB, TPOU3BOJICTBA
0COOEHHOCTSX px | CHCTCMATHKE, SKOJOIHH, A | creppann3upOoBaHHBIX




B3aUMOJICHCTBHUS
OKpYKarolleu Cpenou.

TaKxKe ux
OMOTEXHOJIOTMYECKOM

MOTEHLIMaNe Ui pelieHus
npOoUIBHBIX Hay4YHO-
HCCJIEIOBATEIbCKUX u
MIPOU3BOJICTBEHHBIX 3a/1a4.

OmoIpemnapaTosB.
VYMeTh: HCIOJIB30BaTh MOJyYCHHBIC
TEOPETHYECCKUE 3HAHUS JUIst

peureHus  QyHIaMEHTAIbHBIX U
MPUKJIAHBIX 33/1a4 TPOMBIIUICHHON
MHUKPOOHOJIOTHH U OMOTEXHOJIOTHH.
Brnagers: mpueMamMu KIACCHYECKHX
u COBPEMEHHBIX METO/JIOB
WCCIICIOBaHMS, HCIOJIB3YEMBIX B
IPOMBIIIICHHOH MHKPOOHOJOTHH H
OMOTEXHOJIOTHH.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI

O0beM THCHHUILIMHBI COCTaBJIfAET 4 3a4eTHBIX eMuHNIbI, 144 yaca, B ToM uncie 1 3aueTHast eIMHUIA, 36 YacoB HA DK3aMeH.
W3 HUX pean3yeTcsl ¢ UCIOJIb30BAHUEM JICKTPOHHOTO 00YUeHHUS U IUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHid 30 4acos.

®opma NPOMEKYTOYHOM aTTeCTALMHU  YK3AMEH.

4.1 Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM, ¢ YKa3aHUEM BUI0B y'leﬁHbIX 3aHATHII U 0TBEJEHHOI0 HA HUX KOJHYeCTBAa
AKAACMHUYIECCKHUX YaCcoB

Ne Paznen nucouminHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPaKTUYECKYIO MMOATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
22 (B yacax) dopma
o g NPOMEKYTOYHOMH
5z, KonrakTHas paboTa npemnogaBares ¢ =
= o 2 arTecTaluu
=) o0y4armuMucs =
& = ) (mo cemecTpam)
S S & =
o = 2 - -
ol « = e =) S
5% Z ; s Jlekuust | Cemunap/ KoncyabTanust 58
- == TlpakTHYecKoe, € s
| @ = -
8 Q fs“’ S J1aGopaTopHoe 8 =
Q = 3anaTHe/ «
1 2 3 4 5 6 7 8 9 10
1 Tema 1. IlpombinuieHHas MHUKpPOOHOIOTHS, 8 2 2
MIPEAMET, 3aa41 U IEPCIEKTUBBI.
2 KonTponbHas
Tema 2. Oomue 3aKOHOMEPHOCTH
HI p 8 4 - 1 - 3 pabora
KU3HEESITeIIbHOCTH MUKPOOPTaHU3MOB.
(TecTupoBaHue)
3 Pedepar
Tema 3. OCHOBBI MUKPOOHOIOTHYECKOTO bep
IPOH3BOACTEA 8| 25 2 - 0,5 - Joxnan
p . KCP
4 IIncemennas
Tema 4. TwumoBas TexXHOJOrHMYeckas cXeMma
8| 85 2 2 0,5 4 pabota
MHUKPOOHUOIOTHYECKOTO POU3BOACTBA. KCP




) Tema 5. IIpou3BOACTBO KOPMOBBIX OEIKOBBIX Pedepar
IIPOAYKTOB. Joknan

6 Tema 6. Teopernueckue H NPAKTHUECKUE Pedepar
OCHOBBI ~MHUKpPOOHOJIOTHYECKOT0  IMOJYyYSHMS Joknan
OaKTepHaJIbHBIX yI0OpEeHUI

7 Tema 7. [IpousBoacTBO BAKILIMH, Pedepar
OakTeproharoB ¥ MEAUIMHCKUX MIPETIapaToB Jokiaz

8 Tema 8. baktepuanbHble CcpeacTBa 3alUThI Jokiaz
pacTEeHHU.

9 Tema 9. Awmwunokucnorsl. buocunres wu

Pedepar

IIPOU3BOJICTBO. [IpoayneHTsl. ChlIpse, Tlokman
MUTATENIbHbIE CPEJIbl, TEXHOJIOTHUSI.

10 | Tema 10. BurtamMmuHbl ¥  BUTaMHUHHBIC

Pedepar

npenapatel.  IIpogynentel. Ilomydyenune n Toknan
MIPUMEHEHHUE.

11 | Tema 11. [Ipon3BoacTBO  (PepPMEHTHBIX Pedpepar
npenapatoB. IIpomynentsl. Homenknarypa
(hepMEeHTHBIX IIpenaparTos. Jloxnan
HMmmoOuIn3oBaHHbIe (PEPMEHTHI.

12 | Tema 12. MukpoOHOIOrMYECKUN  CHHTE3 Pedepar
JIUIHUI0B U UX IPOMBIIIJIEHHOE UCTI0JIb30BaHUE Joknan

13 Tema 13. MukpoOUOIOTUYECKUN  CHUHTE3 I;F:};(efaf
MOJINCaXapuoB

14 | Tema 14. lIpoMbllIIEHHOE — IOIY4EHHUE Pedepar
rub0epesIMHOB Jlokinaz

15 | Tema 15. ITonmyyenue 3TUIOBOrO CIUpTa Pedepar




Hoxnan

16

Tema 16. MukpoOGHoIOrHYecKre MPOLECCH H
CTaAW{, WCIONb3yeMble B  XJeOOneKapHOIl
IMPOMBIINIJICHHOCTH

Pedepar
Hoxmang

17

Tema 17. MuUKpOOHONOTHYECKHE TPOIECCHI H
CTa/IuH, UCIIOJIb3yEeMbIC B MOJIOYHOM
MIPOMBIIIJICHHOCTH

Pedepar
Hoxman

18

Tema 18. Teopernueckue H NPaKTHUECKUE
OCHOBBI ~MHUKPOOHMOJIOTHYECKOTO  MOJTY4EHHS
pacTBOPUTEIIECH.

Pedepar
Jlokman

19

Tema 19. MukpoOuosiorudeckas
TpaHcopMaIis OPraHnICCKUX BEIIECTB

Pedepar
Hoxman

20

Tema 20. Teopernueckue | NPAKTHUECKUE
OCHOBBI ~MHUKPOOHOJIOTHYECKOTO  MOJyYEHHS
OpPTaHUYECKUX KHCIIOT

Pedepar
Jlokman

21

Tema 21. IlomydyeHnme U HCIOJIB30BAHUE
MUKpPOOPTaHHU3MOB B IPUPOI00XPAHHOM
JESITEIBHOCTH

Jlokman




4.2 Tlnan BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThl 00YYAKOIIUXCSI 110 JUCITHIIJIMHE

CaMocTosiTeNbHas paboTa 00yYarOIIMXCs Y4eOHo-
0 METOANYECKOE
Cemectp| Hassauue paszena, TeMbl y Cpoku  |TpymoeMKocTh HCHORHO® obecneuenue
Bun camocTosTensHOM paboTh CPEICTBO .
BBITIOJTHEHUS (qac.) CaMOCTOATEIbHOU
paboThI
[loaroroBka K KOHTPOJNBHOW paboTe (TECTUPOBAHHIO) C Marepuanst
Tema 2. O0wmue UCIIONIb30BAaHUEM KOHCIIEKTa JIEKIMH U PEKOMEHAyeMOH KoutposbHast — |[ICKLHH, yYCOHHKH.
8 3aKOHOMEPHOCTH JIUTEPATYPEIL. 2 3 pabota OcHosHas .
KHU3HEIEATETbHOCTH CaMOCTOSTEIPHOE M3YYEHHE TEOPETHYECKOTO MaTepuaia Imo (TecTupoBanue) |THTCPATYPA: CM.
MHUKPOOPTraHU3MOB Bompocy: «OOmue 3aKOHOMEPHOCTH KHU3HEIESTEIbHOCTH mn. 1-3
MHKPOOPIaHH3MOBY.
[loarotroBka K THCBMEHHOM KOHTPOJBHOH pabore cC [Mucemennast |Marepuaist
Tewma 4. Tunosas HCIIONIb30BAaHUEM KOHCIIEKTAa JIEKIMH W PEKOMEHIyeMOH pabora JICKIIMH, YICOHHKH.
TEXHOJIOTMYECKas cxema JIUTEPaTYPHI. KCP Ocrosnas
8 5 4 JIUTEpaATypa: CM.
MHKPOOHOIOTHYECKOTO CamocTosaTenbHOE U3yYEHUE TEOPETUUECKOro MaTepHania Io patyp
MIPOU3BOACTBA. TEMe: «OCHOBHBIE TEXHOJIOTHUECKHUE CTaJluu mn. 1-3.
MHKPOOHOJIOTHUECKOT'O POU3BOJICTBAY.).
IToaroToBka K NpPakTUYECKOMY 3aHATHIO C MCIOJIb30BAHUEM Pedepar Matepuaisr
KOHCIIEKTa JIEKIIUM U PEKOMEHAYEMOM JINTEPaTyphl. Hoxnan JICKIUH, YICOHHKH.
Tema 5. [IponsBoacTso CaMOCTOATENIBHOE U3yYEHHE TEOPETHYECKOTO MarepHuaia Mo Ocnosnast
8  |KOopMOBBIX GENKOBBIX TemMe «MHKPOOHOIOTHYECKUH CHHTE3 KOPMOBBIX OEIKOBBIX 8 2 J;H;e{)egypa: M.
HPOJIYKTOB MPOYKTOBY.
Hanwmcats pedepar u moaroToBuTh 10KIaA Mo TeMe pedepara
C Ipe3eHTalueil.
IToaroroBka K NpPakTUYECKOMY 3aHATHIO C MCIOJIb30BAHUEM Pedepar Matepuaisr
Tema 6. Teoperndeckrue 1 |KOHCIIEKTa JIEKLIUM U PEKOMEHIYEMOI JTUTEPaTypBhI. Joxman JICKIUH, YICOHUKH.
NpPaKTUYECKUE OCHOBBI CaMocToATEIPHOE M3yYEHUE TEOPETUUECKOr0 MaTepHana Io OcnopHas
8  |MHKPOOHMOJIOIHYECKOTO Borpocy: «MUKPOOHBIE 3eMIIEY00PHUTENBHBIE TPENAPAThI: 8 2 Enr?e%)agTypa: CM.

MOTy4eHHs OaKTepHaTbHBIX
yAOOpEHHIA.

HUTpPAruH, a30To0aKTepuH, GpochodakTepum».
Hammcats pedepar u MoaAroTOBUTH JOKIAM C MPe3eHTaIneH
10 TEME.




CamMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
Orerouroe METOUYECKOE
Cemectp| HaszBanue pasnena, TeMbl . Cpoku  [TpymoeMKocTh obecrieueHne
Bun camocrositensHON paOOTHI CpEeJICTBO N
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIbHOU
paboTHhI
Tema 7. [Ipouzsoacteo|lloaroToBka K MpakTUYECKOMY 3aHATHIO C HCIOJIb30BaHHEM Pegepar Marepuaist
BaKIMH, OakTepruo(aroB H|KOHCIEKTA JIEKIIUN H PEKOMEHIYEMOM JTHTEePaTyphI. Hoxnan JICKIUH, YICOHHUKH.
MEINIMHCKHX NpenapaToB. |CaMOCTOATENBHOE U3yYEHUE TEOPETHUECKOTr0 MaTepHaa I1o Ocnosras
8 teme:  «[IpoM3BOACTBO  BakiuH, OakTepuodaroB U 8 2 JaTepatypa. - CM.
MEIUITUHCKHX MPETapaToB Z:;;J;imeﬂwaﬂ:
Hammucatp pedepar u mMOArOTOBUTH AOKIAA W MPE3CHTAIHIO
o TeMe pedepara.
Tema 9. AMuHokucnoTsl.  |[loAroTroBKa K MpakTHUECKOMY 3aHATHIO C HCIIOJIB30BaHUEM Marepuainst
brocuHTe3 ¥ IPON3BOACTBO. [KOHCIIEKTA JIEKIIMU U PEKOMEHTyEMOM TUTEpaTypBhl. JICKLIMH, YICOHHKH.
8 ITponyuentsl. Coipbe, CaMocTosITeIbHOE M3yUCHHE TEOPETUUECKOr0 MaTepuasa Io 9 5 Pedepar Ocrostas
IIUTATENLHBIE CPEIBI, TeMe: « MHKPOOHOIOINYECKUI CHHTE3 AMUHOKHUCIIOTY. Joxman Juteparypa. - CM.
TEXHOJIOTHS. Hamucate pedepaT ¥ MOATOTOBUTH JIOKJIAJ C Mpe3eHTalneH ma. 1-3.
10 TEME.
Tema 10. Buramunbl 1 [ToaroroBka K MNPakTHYECKOMY 3aHATHIO C HCIIOJIb30BAaHUEM Matepuanst
BUTaMUHHBIE NIpENaparhl.  |KOHCIEKTA JICKIWKM U PEKOMEHTyEMOM JINTEPATyPHI. JeKLIHH, YIeOHHUKH.
8 Iponynentsl. [Tonyuenne u |Hammcanne pedepata no Teme: «IIpou3BOACTBO BUTAMHHOB U 9 2 Pedepar OcHoBHas
IpUMEHEHHE. BUTAMUHHBIX [IPENapaToOB) Jloxmaz JiTeparypa: CM.
Hamucare pedepar U MOATOTOBUTH JIOKJIAJ W MPE3CHTAIUIO I10 . 1-3.
TeMe pedepara.
Tema 11. TlpousBoactBo |[loAroroBka K MPakTUYECKOMY 3aHSTHIO C HCIOJIB30BAHUEM Matepuanst
(epMEHTHBIX MPENapaToB. |KOHCIIEKTA JIEKIIMH U PEKOMEH]TyeMOM JINTEPaTyPHhI. JICKIUH, YICOHHUKH.
IIpomytieHTHI. Hammcanme  pedepatoB 1o  teme:  «lIpom3BoacTBO Pedpepar Ocnosnast .
8 |Homenknarypa (EPMEHTHBIX TPENAPATOBY. 10 3 P jTeparypa. - CM.
¢depmeHTHBIX npernapaToB. |[IoArOTOBHUTH JOKIAI M MPE3EHTAIMIO TI0 TeMe pedepara. Hlokuan mn. 1-3. )
NMMoOnIM30BaHHbIE iﬁ"ﬁjﬁmenwaﬂ'

(bepMeHTEI.




CamMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
Orerouroe METOUYECKOE
Cemectp| HaszBanue pasnena, TeMbl . Cpoku  [TpymoeMKocTh obecrieueHne
Bun camocrosrensHON paboTh CPEeICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIbHOU
paboTHhI
Tema 12. [loaroroBka K MpakTHYECKOMY 3aHATHIO C HCIIOJIB30BaHUEM Marepuainst
MukpoOHOIOTHIEeCKHA KOHCIIEKTA JIEKLIUM U PEKOMEHAYEMOH JINTEpaTyphl. JICKIUH, YICOHHUKH.
CUHTE3 JINMUI0B U UX W3ydeHne TeopeTHndecKoro MaTepuana no TeMe: Pedpepar Ocnosnast .
8 MIPOMBIIIICHHOE «MUKpOOUOJIOTUYECKHI ~ CHHTE3  JIMIUAOB M HUX 11 2 I[OKHP;H Eﬂge{’gypa CM.
HCIIOJIb30BaHHE [IPOMBIIIIIEHHOE HCIIOIB30BaHUE.
Hanwmcats pedepar 1 moAroToBUTH AOKIAL U MPE3CHTALHIO
o TeMe pedepara.
Tema 13. IToaroroBka K IpPakTUYECKOMY 3aHSATUIO C HMCIOJIb30BAHUEM Marepuaibt
MukpoOuonoruuecKuii KOHCIEKTA JIEKIIUU ¥ PEKOMEHIYEMOU JTUTEPaTyphI. JCKIIHH, YICOHHKH.
g  |cuHTes monmcaxapuyios W3y4uTh TEOpPETHUECKUI MaTepHal 1Mo TeMe: 11 5 Pedepar OcnosHas .
«ITpOMBIILIEHHOE TOTy4EHHUE MOMCAXAPUIOBY Jokmay ~ [MTeparypa: - CM.
Hanwmcats pedepar u moAroToBUTH JOKIAJA MO TeMe pedepaTa mn. 1-3.
C Ipe3eHTaIue.
Tema 14. IIpombinuieHHoe|lloAroToBKa K MPaKTUYECKOMY 3aHATHUIO C UCIOJb30BaHUEM Marepuaist
noJy4eHue ru00epeuInHOB |KOHCTIEKTa JISKIIUH U PEKOMEHTyeMO JTUTepaTyphI. JICKIUH, YICOHHUKH.
8 N3yueHne TEOPETHUECKOTO MaTepHaa 1o TeMe: 11 5 Pepepar  |OcHoBHas .
«IIpOMBIILIEHHOE TIOTy4€HIE THOOEPEILTHHOB. Jokmany ~ [MTeparypa:  CM.
Hanwncarts pe@epaT U MOATOTOBUTH JOKJIAJ W MPE3CHTALUIO ma. 1-3.
1o TeMe pedepara.
Tema 15. [Tonyuyenue|lloaroroBka Kk MpakTUYECKOMY 3aHATHUIO C UCIOJb30BaHUEM Marepuaist
STHJIOBOT'O CIIMPTa KOHCIEKTA JIEKIIUU ¥ PEKOMEHIYEMOU JTUTEpaTyphl. JICKIIMH, YICOHHKH.
M3yuenune TeOpeTHIECKOro MaTepuraa 1mo TeMe: OcHoBHas
«ITpOMBIIUIEHHOE TIOJYYEHHE ITUIOBOTO CITUPTA POTOYHBIM Pedepar H“Te{’f‘;ypa: CM.
8 KyJIbTUBHPOBAaHHEM  C  PEHUKIMPOBAHHEM  KIIETOKY, 12 2 2101012111 L2
«IlonydyeHne STUIOBOrO  CIHUPTa C  HCIOJIB30BaHUEM

MMMOOMITM30BaHHBIX KIIETOKY.
Hanmcate  pedeparbl W MOATOTOBUTH
IIPEe3EeHTAlKH 110 TeMe pedeparos.

JOKJIaabl n
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CamMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
Orerouroe METOUYECKOE
Cemectp| HaszBanue pasnena, TeMbl . Cpoku  [TpymoeMKocTh obecnieueHue
Bun camocrosrensHON paboTh CPEeICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIbHOU
paboTHhI
Tema 16. [loaroroBka K MpakTHYECKOMY 3aHATHIO C HCIIOJIB30BaHUEM Marepuarnst
MHuKpPOOHOIOTHIECKHE KOHCIIEKTA JIEKLIUM U PEKOMEHAYEMOH JINTEpaTyphl. JICKUHH, yYCOHUKH.
MPOIIECCHI ¥ CTATUH, W3y4uTh TEOpPETHUECKUI MaTepHal 1Mo TeMe: Ocnosras
Pegepar JHTEpaTypa: CM.
8 HCIIOJIb3yeMbIE B «MUKpOOHONOTHYecKre MPOLECCHl U CTA/INU, UCTIONIb3yEeMbIe 13 2 Jokman 1.3
o v ILII. 1-
xJnebonekapHoit B XJI€0OTEKAPHOH MPOMBIIUICHHOCTH.
MPOMBIIIIEHHOCTH Hanwmcats pedepar u moaroToBuTh J0KJIaA MO TeMe pedepaTa
C MIPE3EHTALUEH.
Tema 17. IToaroroBka K IpPakTUYECKOMY 3aHSATUIO C HMCIOJIb30BAHUEM Marepuanst
MukpoOunonornyeckue KOHCIIEKTA JICKLIUM U PEKOMEHAYEMOU JIUTEpaTyphl. JICKLIH, YICOHHKH.
MPOIIECCHI ¥ CTATUH, W3y4uTh TEOpPETHUECKUI MaTepHal 1Mo TeMe: OcnosHas
- Pedepar JUTepaTypa: cM
8 UCTIOJIb3YeMbIC B MOJIOYHOH |« MHUKpPOOHOIOTHYECKHE MPOIIECCHl M CTalH, HCIIOTIb3yeMble 14 2 Jokman La :
v IL.II. 1-O.
MIPOMBIIIIEHHOCTH B MOJIOYHOW MTPOMBIIIUIEHHOCTI.
Hanwmcats pedepar u moaroToBuTh 1OKIaA Mo TeMe pedepara
C Ipe3eHTaluell.
Tema 18. Teopernueckue u|M3yunTh TEOPETUUECKHI MaTepHa 1o TEME: Marepuainsl
MIPaKTUYCCKUEC OCHOBbI|«TexHoornyeckass cxemMa IIPOU3BOJACTBA  AallETOHA U Pedepar JIEKIHH, yICOHHMKH.
8  [MuKpoOHOIOrHYECKOTO Oytanona. Ix npumeHeHue». 15 2 p Ocnosnas
. Hoxiar JIuTeparypa: CM.
NoJy4eHus pactBoputeneid |Hamucats pedepaT v moAroToBUTH JOKIA] 1O TeMe pedepara 1.3
-~ ILII. 1-
C TIpe3eHTaIHe.
Tewma 19. N3yuuTh TEOpETUUECKUI MaTEpHUAI IO TEME: Marepuaist
MukpoOuonorudeckas «MukpoOuonornieckasi TpaHc(HOpMaIns OPraHUuIECKIX Pedpepar JICKIUH, YICOHHMKH.
8  |rpancdopmanus BEILECTBY. 15 2 p OcHoBHas
Hoxnan JTeparypa: CM.
OpPTaHMYECKUX BEUIECTB Hamucate pedepar m mOATOTOBUTH AOKIAA IO TEME C 13
v ILII. 1-
MIpe3EHTALNEN.
Tema 20. N3yunts TeOpeTHUECKUIT MaTepHall IO TEME: Marepuasst
Teopernueckue u «Teopetnueckue H MPaKTUIECKHUE OCHOBBI JICKIUH, YICOHMKH.
g  |MPAKTHYECKHE OCHOBEI MHUKPOOHOJIOTHYECKOTO MOIYYEHHsI OPraHUYECKUX KUCIOTY. 16 2 Pedepar ~ |OcHoBHas
MHUKPOOHOJIOTHYECKOTO Hanwucats pedepar u moarotoBuTh 10K Mo TeMe pedepara Joxunaz nmefegypa. oM.
IL.II. 1-O.

IMOJIY4YCHUA OPTaHUYICCKUX
KUCJIOT

C TIpE3EHTAlUEN.
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JAUCTAHIMOHHBIX 00pa30oBaTeJbHBIX TeXHOJIOTHi (vac)- 10

CamMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
Oueroumoe METOANYECKOE
Cemectp| HasBanue pa3zena, TeMbl . Cpoku  |TpymoeMKoCTh obecrieueHne
Bun camocrositensHON paOOTHI CPeacTBO N
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIbHOU
paboTHhI
Tema 21. N3yuuTh TEOpETUUECKUN MATEPHUAIL IIO TEME: Marepuarnst
Ilonyuyenue u «/crnonp30BaHUE MHUKPOOPTaHU3MOB B IPUPOJIOOXPAHHOM JICKUHH, yYCOHUKH.
UCTIOJIb30BaHKe JeSITEITBHOCTIY. Ocnosras
8 17 1 Hoxiaz nuTepaTypa: CM.
MHUKPOOPTaHU3MOB B Hanwmcats pedepar u moAroToBUTH TOKIAM Mo Teme pedepaTta 13
v o IL.II. 1-o.
NPUPOAOOXPAHHOM C Tpe3eHTaIueH.
JIESITEIEHOCTH.
OO6muii 00beM CaMOCTOSTEITLHOM PabOTHI TTO TUCIUIUIMHE (Jac) — 39
N3 Hux o00beM caMOCTOATEIbHOH pPabOTHl € HMCHOJAb30BAHHEM 3JIEKTPOHHOIO O0y4YeHHs M
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4.3 ConeprxaHue y4eOHOT0 MaTepuaja

Tema 1. IIpomblnIeHHass MUKPOOHMOJIOTHSI, IPeAMeT, 321a41 U NePCIeKTUBBI

CBoiicTBa MHUKPOOPIaHHW3MOB, OOYCIIABIMBAIOLIME UX HCIIOJIB30BAaHHE B MPAKTHUECKON
JNESATENIbHOCTH ~ 4YenoBeka.  Mcropus  pa3BUTHS ~ IPOMBILUIEHHOM  MUKpPOOHOJIOTHH.
MHUKpOOpPraHu3Msbl, MCIOJIb3YEMbIE B MHKPOOMOJIOTMYECKOH MPOMBIIUIEHHOCTH. OCHOBHBIE
0Tpaciay MUKPOOHOJIOTHYECKON MPOMBIIIIIEHHOCTH.

Hcnonb3oBaHue  MHUKPOOMOJIOTMYECKMX  IPOLECCOB B JIPYTHX OTpacisix
IIPOMBIIIIEHHOCTH. VM Cnoap30BaHNE MUKPOOPIaHU3MOB /Il KIIOHUPOBAHUS 3YKapUOTHYECKHUX
TCHOB.

HoBele HampaBieHuss B COBPEMEHHOM  IMPOMBILUIEHHONM  MHUKPOOMOJIOTMM U
6uotexHonorud. HoBele Buabl chipbs. IlpuMeHeHHME CMeELIaHHBIX KYJIbTYpP, TEPMO(MUIbHBIX
MUKpPOOPTraHU3MOB, HMMOOWIN30BAHHBIX KJETOK. IlolyueHne BBICOKOAKTUBHBIX IITAMMOB
MHUKPOOpPraHu3MoB. Vcrnonb30BaHue METOI0B OMOMH)KEHEPUH.

Tema 2. O611e 3aKOHOMEPHOCTH KU3HeeATeJbHOCTH MUKPOOPTraHN3MOB

OOmrast xapakTepUCTHKa MUKpPOOPraHU3MOB. Mopdomoruueckue ocoOeHHOCTH: (hopma,
pasMepbl, CTpPOCHME KIETOK; XHUMHUYeckud coctaB. OOMeH BelecTB U  IUTaHUE
MHKPOOPTaHHU3MOB. Bmusgune BHemHein Cp€abl Ha XKHU3HCACATCILHOCT MHUKPOOPraHU3MOB.
dusnueckue, XUMUYECKHe U OMoIorndecKue pakTopsbl.

Tema 3. OcHOBbI MUKPOOHOJIOTHYECKOT0 MPOU3BOACTBA

KynbTypsl ~ MHUKpPOOPraHM3MOB-IIPOAYLIEHTOB. [Ipunuuner  mogbopa  KymnbTyp
MHUKPOOPTaHU3MOB  JUJIsl  Pa3iIUYHBIX  Opou3BOACTB. CrnocoOBl  yCHJIEHHS  AKTUBHOCTH
IPOMBIIUIEHHBIX IITAMMOB. MeToAbl XpaHEHHS IPOMBIIIIEHHBIX IIITAMMOB.

[TutaTenbHble cpenbl A KyIbTUBUPOBAaHUS MHUKpPOOPraHu3MoB. COCTaB MUTATEIbHBIX
cpen.

Metonbl  KyIbTUBUPOBaHMS  MHKPOOPTaHU3MOB. [IOBEpXHOCTHBIN, TIJTyOMHHBIH,
NEepUOANYECKUN, HENPEPBIBHBIN. Y CIOBUS HENPEPHIBHOIO KyibTHBUpOoBaHusA. Knaccuduxamus
CHUCTEM HENPEPBIBHOIO KYyJbTUBHPOBaHMs. KoOJIMYECTBEHHbIE XapaKTEpUCTUKH pOCTa U
IpOAYKTUBHOCTH. CKOpOCTh pocTa. DKOHOMHYECKUH KOI(PPHUIMEHT WIM BBIXOJ OHOMAacChI.
Mertabonuueckuii ko3¢ ¢ument. 3aTpaThl Ha MOAJEp)KaHHE MKU3HU 0e3 pa3sMHOXKEHUS.
CyOcTpaTHas KOHCTaHTa WJIM KOHCTaHTa HacelmieHUs. KoHcTanta UMHruOMpoBaHUS.
VYnpasisieMoe KyJIbTMBHUPOBAaHHE MUKpPOOPraHM3MOB. Perymsamus merabonmsma. Perymsmus c
MOMOIUIbIO POCT-TUMUTHPYIOIINX U POCT-UHTUOUPYIOMUX (PAaKTOPOB CPEIbI.

Ob6opynoBaHre MUKPOOHOIOTHYECKUX MPOU3BOJICTB.

Tema 4. TunoBasi TEXHOJIOTMYECKasi CXeMa MHUKPOOH0JI0rH4ecKoro Npon3BoAcTBa

Craaus moiTydeHHs TMOCEBHOTO Marepuaia. [lomydeHne MOCeBHOTO Marepuana B IIeXe
YUCTOU KYJIBTYPHI.

CTa)II/IH IMPUTOTOBJICHUS NMUTATCIBHBIX CPCI. CBIpI)e AJI1 MIPUT'OTOBJICHUSA MUTATCIbHBIX
cpen. Ucrounuku yriepona, a3ota, ¢pochopa, Makpo- ¥ MHUKPOIJIEMEHTOB. BcromorarenbHbie
MaTCpHraJibl. TexHomOTNHA MMPUT'OTOBJICHUS MUTATCIIBHBIX CPEC.

Craaus OYUCTKH U CTEPUIIU3AILIH BO3IYyXa.

Cramus ¢epmentauuu. TexHomormyeckue o0ocoOEHHOCTH Ipolecca (epMEeHTalUu.
Koncrpykuuu  ¢epmentatopoB. Anspamuss u  nepeMermuBanue. IleHooOpa3oBanue u
TICHOT AllICHHUE.

Cragus KOHLEHTPUPOBAHUS U OTAEICHHS OMOMACCHl OT KYJIbTYPaJbHOM >KUAKOCTH.
drnoTupoBaHue, cenapupoBaHue, TEpMooOpadbOTKa U ynapuBaHue, GUILTPOBAHHE.
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Cragust BbLIETICHUS LEJNEBBIX MPOAYKTOB MHUKpPOOHOJIOTHYecKoro cuHresa. [lomydenue
BHEKJICTOYHBIX W BHYTPHUKJICTOYHBIX OYHIIEHHBIX MPOAYKTOB. BbIIENeHUE KU3HECTIOCOOHBIX
MUKpoOpranu3MoB. CyOauMaioHHas Cynika.

Craaust OYMCTKU CTOYHBIX BOJ] M Ta30BBIX BHIOPOCOB.

Tema 5. [Ipou3BoACTBO KOPMOBBIX 0€JIKOBBLIX MPOYKTOB

[Tpobnema "GenkoBoro aedumnuTa" U CrocoObl €ro JIMKBUIAINUH (TOMCKH MTEPCIIEKTHBHBIX
KynbTyp). Comepikanue U cocTaB OEIKOB, aMUHOKHUCIIOT ¥ HYKJICHHOBBIX KHCIOT B MUKPOOHOM
o6uomacce. JIpoxokH KaKk HMCTOYHHMK IOJIy4YeHHUs OENKOBBIX MPOAyKTOB. OCHOBHBIC CBOMCTBA
apoxoked.  IlomyueHume  KOPMOBBIX — JIpOXOKEH  Ha  pa3IMuHOM  ChIpbe  (Mernacca,
[EJUTIOJI030COIEpIKaIllie CYOCTpaThl, YIJEBOJOPOAHOE ChIPhE, OSTAHOJ, METAHOJI, METaH).
[TomrydyeHne KOPMOBBIX OCIKOBBIX MPOAYKTOB HA OCHOBE  IICIUTFOJIO30PA3PYIIAOIINX
MUIEIHATBHBIX TPHOOB U OakTepuil. [lepcreKTUBLI MoTy4eHus OaKTepuaaIbHOM OMOMACCHI.

Tema 6. Teopernmueckue M TPaKTHYeCKHEe OCHOBbI MHKPOOHOJIOIMYECKOr0
NoJiy4eHHs1 0aKTepHaJIbHbIX Y100peHui

MukpoOHble  3emiieynoOputenbHble  npenaparbl.  Hutparun.  ®usunonorunyeckue
OCOOCHHOCTH KIyOSHBKOBBIX OaKTepHii M WX B3aMMOOTHOIICHHS C OOOOBBIMU PACTCHUSMHU.
AzotobakTeput. dusnonoruueckue ocoO0eHHOCTH a3orobakTepa. CriocoObl MPUTOTOBICHUS U
NpUMEHEHHS 3eMIIeyIoO0pUTeNbHBIX mpenapatoB. dDocdobakrepun. Ponp OakrepuanbHBIX
yJ10OpEeHUH B MOBBILLIEHUN YPOXKasl CENbCKOXO03IUCTBEHHBIX KYJIBTYP.

Tema 7. IIpon3BoacTBO BakuH, 0akTepuodaroB 1 MeJHIHHCKUX NPENapaToB

Bakunel 1 MeaunMHCKE OakTepraibHble penapaThl. OCHOBHBIE THIIBI OaKTepHaIbHbIX
U BUPYCHBIX BakIUH. OCOOEHHOCTH BBbIpalllMBaHHUs OaKTepUHl JUIsl HPUTOTOBJIEHUS BAKIIMH.
BakiuHel, NpuroToBiIeHHBIE HA OCHOBE JKMBBIX, OCIA0JIEHHBIX U NHAKTUBUPOBAHHBIX OaKTEpUU.
Bupycubsie Bakiuubl. CyOcTpaThl M CIOCOOBI BBIPAIIMBAHUS BUPYCOB ISl MPUTOTOBJIEHUS
BaklMH. OcnaOJjeHHble U WHAKTUBUPOBAHHbBIE BUPYCHBbIE BaKIMHBI. llepCcreKTHUBBI MOTyYEHUS
BBICOKOOYMIIEHHbIX aHTUI€HOB M3 BakuuH. IlodydyeHue OakTepuilHBIX IpemnapaToB
OoupuaymobaKkTeprHa, KoJInbakTepuHa u JlakrobakTeprHa. [IpuMeHnenue B MeTuIuHe.

Tema 8. bakTepuajbHbie cpeACTBa 3alUThI pACTEHU

[TpeumymiectBa OaKTepHATbHBIX CPEJCTB 3aILUTHl PACTCHUHA Mepes] XUMHUECKUMH.
OHTOMOIIaTOT€HHbIE Mpernaparbl OaKTepHaJIbHOTO, IPUOHOTO W BUPYCHOI'O IPOUCXOXKICHUS.
[IpoaylleHTBl  SHTOMOINATOTEHHBIX  MpENnaparoB, HX  (U3UOJIOTMUYECKHE OCOOCHHOCTH.
ITopaxaromee AeCTBHE SHTOMOINATOTEHHBIX IPENApaToB: IPOHUKHOBEHHE, Pa3MHOKEHHE B
Tene HAaCEKOMBIX, o0Opa3oBaHue TOKCHHOB. JenapobaniyH, HHTOOAKTEPHUH,
outokcubamnH, OoBepuH. IlpuroroBnenue. Ilpumenenme. BupycHble npenaparsl.
KyneTuBUpoBaHue BUPYCOB JAJIs IPUTOTOBJICHUS NpenapaToB. CrocoObl MPUMEHEHHUS.

Tema 9. Amunokucia0orbl. bunocmures m mnpousBoactrso. Ilpoayuentsl. Crhipbe,
NMUTATECJIbHBIEC CPE€/AbI, TEXHOJIOIUA

Buocunres u npoussojacTBo. [IpenmyiiecTBa MUKpOOHOIOTHUECKOT CIIOCO0a MOTyUeHHs
AMHUHOKHUCIIOT MEPECA XUMHNYECCKUM CHHTC30M. brnocunres nmusnHa. HpOHYHeHTI)I JIU3MHA U HUX
KyJlbTHBHpOBaHHE. I[lonydeHne KpUCTAJUIMUECKOTO IIpernapaTa M KOPMOBOTO KOHIIEHTpaTa
mu3uHa. [Ipemukcebl. CrnocoObl MosydyeHMs] TIIyTaMMHOBOM KHMCIOTBI M IJIyTaMaTa HaTpHsl.
ITponyuenTsl. Colpbe U cpenbl AJis MOTYYEHHs TITyTaMUHOBOM KUCIOTHL. TexHoorus mnpouecca.
[Tonyyenne tpunrtodana. Cpensl, HNpOAYLEHTHI M HMX KyJIbTUBHUpOBaHHE. buonorndeckoe
3Ha4YeHHEe TpUNTohaHa U MPUMEHEHUE ero Ha mpakTuke. [lonyyeHrne METHOHMHA U TPEOHHHA C
MTOMOIIIBI0 MUKPOOHOTO CHHTE3a.



15

Tema 10. Buramunbl m BUTaMUHHBbIe npenapatbl. [lpoayuenTnl. Ilonyuyenue u
NpUMeHeHHne

[Tomyyenue Butamunaa Bip. [Ipoaynentsl. [Ipaktuueckoe ncnonbs3oBanue. PubodaaBun.
[Mponyuentsr. Ilyre OmocuHTe3a pubodiaBuHa U ero peryisnus. [lomyuyeHue u MpUMEHEHUE.
OproctepuH. Ilpoayuentsl. buocunrtes sprocrepuna. [lonydenune u npumeHenue. buocuHtes
KapOTUHOHWJIOB. YCIOBHsI 00pa30BaHUS KapOTHHOUIOB MHUKpPOOpPraHm3Mamu. [IpomyreHTsl u
MPOMBIIIJICHHOE TOJy4YeHHe KapOTHMHOUAOB. Vcmonb3oBaHHME KAapOTHMHOUIOB B HAapOJAHOM
XO34UCTBE.

Tema 11. IlpousBoacTBo ¢epmenTHBIX npenaparos. IlpoaynenTsl. Homenkaarypa
(pepmenTHBIX npenapaToB. UMMoOnIn3oBaHHble epMeHTHI

Hctounuku mnonydeHus ¢epmenToB. OcoOeHHOCTH (EPMEHTOB MHKPOOPTaHU3MOB.
[Tponyuentsl  ¢depmentoB. Homenknatypa ¢epMeHTHbIX npenapaTtoB. [IpousBoacTBo
[PErnapaToB C I[OMOIIBI0 TIOBEPXHOCTHBIX U TIJIIYOMHHBIX KYJIbTYP MHKPOOPTaHU3MOB.
[Tpon3BOICTBO OUYMILEHHBIX U TEXHUUECKUX (PEpPMEHTHBIX npenaparoB. [loaydenue npemnaparon
¢ unmexkcom [12x, I2x, I13x, ['3x, [110x, ['10x. IloxydyeHne KpHCTAITMYECKUX (EPMEHTHBIX
IIPENnapaToB.

HNmmobunu3oBanHble pepMeHThl. MeToasl nMMoOmm3anuu. [Ipomeccsl, OCHOBaHHbBIE Ha
UCIIO0JIb30BAaHUM UMMOOWIIN30BaHHbBIX (DEPMEHTOB.

[Tpumenenne GpepMEHTHBIX MPENAPATOB B JKUBOTHOBOJICTBE, TEKCTHIILHOW, KOKEBEHHOM,
IUIIEBON, KOCMETUYECKOM NPOMBIIIEHHOCTU U B MEIULIUHE.

Tema 12. MupkpoOHOJIOTHYECKHH CHHTe3 JIMNHAOB M HX MPOMBINLICHHOE
HCIO0/Ib30BaHUE

XUMHUECKUI COCTaB JIUMHUI0B MUKPOOPraHu3MoB. I1yTu o6pa3zoBaHus KUPHBIX KUCIOT U
cunTe3 unuaoB. [Ipoaynentsl. Cpensl, ceipbe. [lonyueHne u IpOMBIIUIEHHOE HCTIOIb30BaHHE

Tema 13. MuKpoOM0JI0rHYeCKUIl CHHTE3 NOJTHCAXAPH/I0B

[Tonucaxapuapl LUTOIUIA3MBI U MeMOpaHHBIX CTpYKTyp. Ilommcaxapuabl KII€TOYHBIX
CTEHOK. Bnexmerounsle mnonucaxapuiel. lIpoayneHtsl.  YcnoBus — KyJIbTUBUPOBAHUS
MHUKPOOPIaHU3MOB U OMOCHHTE3a MOJIMCAaXapHI0B, KOHTPOJIbHBIE MeXaHU3MbI. [IpombliieHHOE
nosydyenue. lIpakTuueckoe HCIOIB30BaHME IIOJNIMCAXapUIOB B IHIICBOW, JIAKOKPACOYHOM,
TEeKCTHJIbHOW, OyMakHOM, (apmaleBTHUEeCKOH, KOCMETHUYECKOW TPOMBIIUIEHHOCTH U B
MequuuHe. [lexkctpan —  3ameHuTens  1uiasmMel - KpoBu.  Ilomydenme.  IlepcrnexTuBbl
IPOMBIIIJICHHOTO MOJIy4eHHs ¥ IPUMEHEHUs1 OaKTepUaIbHBIX U IPUOHBIX HK30MOIHCAXAPUIOB.

Tema 14. IlpoMbinIeHHOE OTy4eHHe THO0EPeJIMHOB
['u66epennunpl. 3nauenue. [IpoaymnenTsl. [IpombinieHHOE MTOTyUYeHHE

Tema 15. ITosryyeHue 3THII0BOIO CIMPTA

CriuproBoe OposkeHHe. XUMHU3M CHUPTOBOro OpokeHHs. DHU3NOJOTHUECKUE ACTIEKTHI
Opoxxenus. CyOctpatHoe uHrHOUpoBaHHE, 3(PQPEKTh AMAYKCHUH, BIUSHUE TEMIIEpaTyphl,
kucinopoaa. Perymsamus. Oddexr [Nacrepa.

[Tonyyenue stuimoBoro cnupra. CeIppe, cpenpl, HUX MPUTOTOBIEHUE. JpOxiKH.
CucremaTnka M NPOM3BOJACTBEHHAs XapaKTepUCTHKa Ipoxoked. [lyTm ycoBeplieHCTBOBaHMS
cnoco0a TMOJIyd4eHHs] CHOUpTa B INPOMBIIUIEHHOCTH. IIpoTOYHOE KynbTUBHPOBaHHE C
PELMKIUPOBAaHUEM KJIETOK. bposkeHue ¢ AMCTUIUIALUEH, MCIOIb30BAHUE MMMOOMIM30BAHHBIX
kieTok. IIpou3BoacTBO ciMpTa W3  Menacchl, KapTrodens, 3epHa, TMAPOIU3aTOB JAPEBECHUHBI,
MOJIOYHOU CBIBOPOTKHU. IIpuMenenue cupra.
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I[pO)K)KI/I B BHHOJICJINH. TexHomorus IMPpOU3BOJICTBA BHH. bone3nn BHH, BbI3bIBACMBIC
MHKPOOpTaHU3MaMHu. OC00CHHOCTH TEXHOJIOTUH IIJI0J0BO-ATOAHOIO0 BUHOACIHA.
I[pO)K)KI/I B [IMBOBAPCHUMU. HpOI/I3BOI[CTBO II4Ba. Bpe,I[I/ITeJ'II/I IMPpOMU3BOJZICTBA.

Tema 16. MukpoOuosoruyecKkue mnpoumeccbl M CTAAMH, HCHOJb3yeMble B
XJ1€00NeKAPHOIi NPOMBILLIEHHOCTH

XneOonekapHble JPOACGKA. TEXHOJOTHS MPOU3BOJCTBA XJIEOOMEKAPHBIX JAPONKIKEH.
MuKpoopranus3mMsl, BbI3bIBAIOIINE MOPUY XJI€OONEKAPHOTO MPOU3BOICTBA

Tema 17. MuxkpoOuoJiornyeckne npouecchl U CTaJuy, UCIOJIb3yeMble B MOJOYHOM
NPOMBINLICHHOCTH

['omo- u rerepodepMEHTATUBHOE MOJIOYHOKHUCIIOE OposkeHHe. XapaKTepUCTHKA
OCHOBHBIX  CBOMCTB  MOJIOYHOKHCIBIX  Oakrepuil. [Ipom3BoacTBa, OCHOBaHHBIE  Ha
KHU3HEIEATSIIFHOCTH MOJIOYHOKHCIBIX OaKTEpUii: MPOU3BOACTBO KUCIOMOJIOYHBIX MPOAYKTOB,
Chlpa, pkaHoro xJjeba, KBaca, KBallleHbIX OBOIIEH, cuioca. ApomarooOpasyrouue,
Me30(uIbHBIE M TePMOQUIBbHBIE ITaMMBL. OHOIITAMMOBBIE U MHOTOIITAMMOBEIE 3aKBACKU U
UX MIPUMEHEHHE B IPUTOTOBICHUH MOJIOYHOKHCIIBIX MPOJAYKTOB U B Xjie0onedeHun. TeXHOI0rus
IPUTOTOBJIEHUS ChIPOB. [IpOMBINITIEHHOE MONMY4YeHHE MOJIOUYHOM KucinoThl. Mcnonb3oBaHue
MOJIOYHOKHUCIIBIX OaKTepHil B MACHON M PhIOHOM NPOMBILIUIEHHOCTH.

[TponmonoBokuciioe Opokenue. [IponmoHOBOKHCIBIE OakTepuu. XapaKTepPHCTUKA
OCHOBHBIX CBOMCTB, CHCTEMaTH4YecKOe MOJI0XKEeHHEe. XUMU3M ITPOIHMOHOBOKUCIIOTO OpOXKEeHUs U
KOHEYHbIE MpOAYyKThl. [IlpumeHeHue OakTepuil B CBHIPOJEIHH. Hpyrue obnactu ux
IIPAKTUYECKOTO UCIIOJIb30BaHUS.

Tema 18. TeopeTuyeckne W TPAKTHYECKHE OCHOBbI MHKPOOHOJIOTHYECKOTO
MOJIy4YeHHs pacTBOpUTeIel

Anerono0yTuinoBoe Oposxenue. CBoiicTBa OakTepuil, BbI3bIBAIOIIMX OpokeHue. BinusHue
Ha XapakTep OpoKeHMs MCTOYHUKOB a30Ta M 3HaueHHil pH cpenpl. TexHomoruueckas cxema
IPOU3BOACTBA alleToHa 1 OyTaHoia. VIx mpuMenenue. Mcnons3oBanue 6apsl.

Tema 19. Mukpoomosiorudyeckasi Tpanchopmanus

[Tpunmuns! Tpanchopmaiu. Muxkpoopranusmbsl-TpaicopmaTopsl. TuUnbsl HpoleccoB
Tpancopmanuu. Ilonutpanchopmanuu. HenpepriBabie MeToasl. Tpanchopmanus creponoB.
[TonyyeHnue ropMoHanbHBIX HpenapaToB. TpaHcdopmarus yriaeBojoB. TpaHcdopmarus
AHTUOMOTHKOB.

Tema 20. Teopernyeckue M TNPaKTHYECKHE OCHOBBI MHMKPOOHMOJIOIMYECKOI0O
MOJIy4YeHHS OPTaHUYECKHUX KHCJIOT

[Tomy4yeHue opraHMYEeCKHUX KHCIOT M3 YyriieBoaOB. [IpoM3BOJICTBO JTMMOHHOW KHMCIIOTHI.
ITponyuentel. KynpTuBHpOoBaHME Ha IOBEPXHOCTH TBEpAoW cpedsl. [loBepxHOCTHOE
KYJIbTUBHpPOBaHUE Ha KUIKON cpene. I myOnMHHOE KynbTUBHpOBaHHE. MexaHU3M OMOCHHTE3A.
[Tpon3BOICTBO HWTaKOHOBOH, (yMapoBOW, TIIOKOHOBOM KHMCIOT M MEXaHHW3M OHOCHHTE3a.
Opraandeckue KUCIOTHI U3 H-aJIkaHOB. [lomydeHne o-KeToriyTapoBoi, hyMapoBoil, siOI09HON
Y STHTapHOM KHUCJIOT.

Tema 21. IlosryyeHne U MCNOJb30BAHME MHKPOOPTraHU3MOB B NPHUPOIOOXPAHHOM
NAesAITeTbHOCTH

Hcnonp30BaHne MHUKPOOPraHU3MOB IpH 100brde HedTH W yrud., IlyTw moBbIIeHUS
HeTeoTnauun. MHUKpOOpPraHu3sMbl M OHONPOIYKTHI, HCIOJb3yeMble NpU J00bIYe HEPTH.
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Hcnonp3oBaHne METaHOTPO(PHBIX MUKPOOPTaHM3MOB INpHU N00bIYEe KaMEHHOro yriisa. Meromabl
yAaJIeHUs] METaHa.

[TomyuyeHne MmMTaMMOB MHUKPOOPTaHM3MOB, CIOCOOHBIX K JIECTPYKLHMH CTOMKHX
MPOMEXKYTOUHBIX IPOJYKTOB PA3TOKECHHUS TMECTHIMIOB, TepOUIMI0B, JIUTHOICILTIONO3HI,
yAAJCHUIO TSKENbIX MeTayyioB. [IpuMeHeHHe MHUKpOOPraHM3MOB [UIsl O3/I0POBJICHHS MOYBBI,
MIPECHBIX BOJI, MOPEH U OKEaHOB M OXPaHbl UX OT 3arpsS3HCHHUN TPOMBIIUICHHBIMU U OBITOBBIMU
OTXOJIaMHU.

4.3.1. IlepeyeHb CeMHUHAPCKHUX, MPAKTHYECKHUX 3aAHSITHI U JJaOOpPaTOPHBIX padoT

Ne Ne HaumeHnoBaHue TpyaoeMKoCTh OueHo4HbIe Dopmupyemble
n/H | pasaeia CeMUHAPOB, (uac.) cpeacTBa KOMIIeTEeHIH
U TeMbI NMPAKTHYECKUX U Bceero N3 Hux (MHIMKATOPBI)
Ja00paTOPHBIX padoT | yacoB npaKkTuyecKast *
MOJATOTOBKA

1 2 3 4 5 6 7

1 | Tema2 OO1mue 3aKOHOMEPHOCTH 1 Konrponbnas ITK-1
JKU3HEIESITEIBHOCTH pabora WK nkc1a
MHUKPOOPTaHH3MOB (TectupoBaHue)

2 | Tema4 Tunosas 2 [Mucemennast IK-1
TEXHOJIOTUYECKasi CcXema pabora HJIK k11
MHUKPOOHOJIOTHYECKOTO
HPOM3BOJICTBA

3 | Temas MukpoOroIoruaecKuit Pedepar MK-1
CHHTE3 KOPMOBBIX 1 Hoxiar MK nxc1a
OEJIKOBBIX TPOJYKTOB

4 | Tema 6 MukpoOHBIE Pedepar IIK-1
3eMJIey 100 pUTEIbHBIE Joknaz HJIK pgc1a
npernaparsl: HUTParuH, 1
a30TO0aKTEepuH,
dochobakTepuH.

5 | Tema 7 ITpon3BOACTBO  BAKIIMH, Pedepar ITK-1
OakTepuodaros u 5 Joknaz HJIK nrc1a
METUIMHCKUX
Hpenaparos.

6 | Tema8 [TpousBoxcTBO Pedepar IK-1
OakTepUaIbHBIX CPEICTB 1 Jokan HJIK nrc1a
3al[UThl pACTEHUHN

7 | Tema9 MukpoObuonoruyecKui Pedepar IK-1
CHHTE3 aMHHOKHCIIOT 1 Jloka HJIK k11

8 | Tema 10 | IlonmyyeHre BUTAMHHOB U Pedepar MNK-1
BHTaMHHHBIX MIPEIAPATOB 1 Jokan HJIK xc1a

9 | Tema 11 | IIpousBoacTBo 2 Pedepar IK-1
(epMEHTHBIX TPErapaToB Jloknaz HJIK xc1a

10 | Tema 12 | MuxpoOuonoruyeckuit Pedepar IK-1
CHHTE3 JIMITH/IOB U HX 1 Jokan HJIK nrc1a
HPOMBIIUICHHOE
UCIIOJIb30BaHHE

11 | Tema 13 | IIpomblniieHHOE Pedepar IK-1
HOJTy4CHHUE 1 Joxman MK nxc1a
HOJIMCaXapHI0B
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12 | Tema 14 | IIpomblnuieHHOE Pedepar IK-1
TOJTyYCHHUE 1 Joxnan HJIK k11
ruO0epeTNHOB

13 | Tema 15 | IlomydeHne 3TUIOBOTO Pedepar IK-1
crupTa 5 Joxknan HJIK 11
MHKPOOHOJIOTHUECKUM
crocobom

14 | Tema 16 | MUKpOOHOIOIHYECKHE Pedepat IK-1
IPOLIECCHI M CTAJINH, Toxman MK g1
UCIIOJIb3yEMbIE B 2
xJ1e00TeKapHOM
POMBIIICHHOCTH. .

15 | Tema 17 | IIpousBosnctsa, 2 Pedepar IK-1
OCHOBAHHBIE Ha TToknan HIK nx1a
KHU3HECATSITbHOCTH
MOJIOYHOKHUCITBIX
OaxTepuit

16 | Tema 18 | Texnomoruyeckas cxema 1 Pedepar MK-1
MPOU3BOJICTBA AIIETOHA U Joxnan HJIK 11
Oyranoma. Ux
IPHMCHEHHE.

17 | Tema 19 | MukpoGHoOIOrHYECKas 1 Pedepat ITK-1
Tpancopmarys Jloknaz HJIK 11
OpraHHYeCKHX BEIIEeCTB.

18 | Tema 20 | Teopernueckue u 1 Pedepar IK-1
IPAKTUYECKUE OCHOBBI Joknmaz MK 11
MHUKPOOHOJIOTHIECKOTO
TIOJTyYEHUST OPTaHUYECKUX
KHUCJIOT.

19 | Tema 21 | Mcmonb3oBaHue - Joxman K-1
MHKPOOPTaHU3MOB B HJIK nrc1a
IIPUPOJOOXPAHHOMN
JIeATENbHOCTH

CTYJIeHTAMM B paMKax caMocTosiTeJbHOI padoTsl (CPC)

4.3.2. Ilepeuyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHe

Ne i/ Tema 3aganue ®opmupyemas NIAK
KOMIIeTeHIIUsI
1. IToaroroBka k IIK-1 HIK g1
KOHTPOJIbHOM paboTe
(TectupoBaHUIO) C
HCTIOTH30BAHUEM
Tema 2. O0mme KOHCIIEKTA JIEKIINH U
3aKOHOMEPHOCTH PEKOMEHTyeMO
JKU3HENEATETbHOCTH JIUTEPaTyphL.
MHKPOOPraHU3MOB N3yuuth TEOpETUUECKUI
Matepuai o reme «Oomme
3aKOHOMEPHOCTH
KU3HEACSITeTHHOCTH
MHKPOOPTaHU3MOBY
2. Tema 4. Tunoas IloaroroBka K MUCHMEHHOM IIK-1 HIK i 11
TEXHOJIOTHUYECKAs CXeMa | KOHTPOIJIbHOM paboTe ¢
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MHUKPOOHOJIOTHYECKOTO
IPOU3BO/ICTBA.

HCIIONIb30BaHUEM
KOHCIIEKTa JIEKIIUH U
PEKOMEHTyeMOU
JINTEPATYPBL.

N3yuuts TEOpETHUECKUI
MaTeprai 1o TeMe:

«OcHOBHBIE
TEXHOJIOTHYECKUE CTANH
MHKPOOHOJIOTHIECKOTO
IIPOM3BOICTBAY.
H3yunts TEOpETUUECKUI I1K-1 WK i1
MaTepuan 1o TeMe
«MUKpOOHOTOTHIECKHIA
Tewma 5. [IpousBoacTso CHUHTE3 KOPMOBBIX
KOPMOBBIX OEIKOBBIX OETIKOBBIX TPOYKTOBY.
MPOAYKTOB Hamucate pedepar u
MTOATOTOBUTH JTOKJIA] TT0
TeMe pedepara ¢
[IpE3EHTaLUEH.
Wzyunts TEOpEeTHUECKUIT [1K-1 UK 11
MaTepual 1o TeMe:
«MukpoOHbIe
Tema 6. Teopernueckue u
MPAKTUYECKUE OCHOBBI 3CMICY100pHTEIIbHbIC
IpermapaTsl: HUTParvH,
MHUKPOOHOJIOTHYECKOTO
- a30T00aKTEpHH,
GaKTepHATbHbIX dochobakTepun»
T Hamucate pedepar u
MTOATOTOBUTH JTOKJIA] T10
Teme pedepara ¢
Mpe3eHTalueH.
Tema 7. IlpousBoactBo | M3yuuTh T€OpETHUECKUI T1K-1 WK i1
BaKIIMH, OakTepuoQaror | Marepuas 1o TeMe:
u MeauIMHCKUX | «[Ipon3BOICTBO BaKIUH,
Mperaparos. OakTeprnodaroB u
MEUIIMHCKIX
MpenapaToBy.
Hammucate pedepar u
[TOATOTOBUTH JTOKJIA]] T10
Teme pedepara ¢
MpEe3EeHTalUEH.
Tema 9. AMUHOKHCTOTBL. | 3yunTh  TeOpeTHUYECKUil IIK-1 HIK i1
buocunres u MaTepua 1o Teme:
IIPOU3BOJICTBO. «MuUKpOOHOTOTHIECKHHA
IIponyuentsr. Coipbe, CUHTE3 aMHHOKHUCIIOTY.
MUTaTEIbHBIE CPEJIBL, Hamucate  pedepar wu
TEXHOJIOTHSI. MIOATOTOBUTH  JOKJIAM II0
TeMe pedepara c
MIpe3EHTALNEN.
Tema 10. BuramMuHEbI 1 M3yuute  TeopeTuueckuil I1K-1 HIK i1
BUTaMHUHHEIE TPENapaThl. | MaTepHal Mo TeMe:
IIponyuentsl. [lonyuyenue | «[lonyyeHue BUTaMHHOB U

" IPUMCHCHUC.

BUTAMUWHHBIX OPCIapaToB».

Hammcate  pedepar

"

HOArOTOBUTH HOKJIAL IO
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TeMe pedepara c
NIpE3EeHTalUEH.
Tema 11. IlpomsBoacTBo | M3yunTth  TEOpeTHYECKHIA T1IK-1 UK px 11
(hepMEeHTHBIX MaTepual 1o TeMe:
npenapaTos. «[IpousBoacTeo
IIpoayneHTsI. (hepMEHTHBIX TIPEnapaToBy.
Homenkinatypa Hammcate  pedepar u
(hepMEeHTHBIX MMOATOTOBUTH  JIOKJIAJ TIO
npenapaTos. TeMe pedepara c
MMMoOHIM30BaHHBIC Mpe3eHTalne.
(hepMeHTHI.
Tema 12. HN3yunts  TEOpETHUECKUN I1K-1 HIK i1
MukpoOHOIOTHIeCKHA MaTepuan 1o Teme:
CUHTE3 JIMIIUI0B U UX «MUKpOOHOTOTHIECKHIA
MPOMBIIIIJIEHHOE CUHTE3 JIMIUIOB M HUX
UCTIOJIb30BaHKe MIPOMBIIIJICHHOE
HCTIONTE30BaHUEY.
Hamucates  pedepar
MOJATOTOBUTH JOKJIAJ] IO
TeMe pedepara c
Mpe3eHTalueH.
Tema 13. M3yuuts  TeopeTHUeCKuit I1K-1 WK i1
MukpoOuonaorndeckuit MaTepua 1o TeMe:
CHHTE3 MOJINCaXapuI0B «IIpomeprnnernoe
MoJTy4eHUe
MO CAXapHIOB)»
Hammucate  pedepar wu
[IOATOTOBUTHh  JIOKJIA] TIO
TeMe pedepara c
[IpE3EeHTalUEH.
Tema 14. | IByuntb  TEOPETUUYECKUIA T1K-1 WK i1
[IpomeinienHOE MaTepual 1o TeMe:
MoJTyYeHne «['ub6epenuHbL.
rub0eperuInHOB 3nauenue. [IpombiuienHOE
[IOJTyYEHUEY.
Hammcates  pedepar
MOJrOTOBUTH  JOKJIAJ IO
TeMe pedepara c
MIpEe3eHTalNEH.
Tema 15. Tlomydenme | I3ydnTh  TEOpPETHUUCCKUI IIK-1 HIIK k11
STHJIOBOTO CITUPTA MaTepual 1o TeMe:
«ITomyuenne 3THUIIOBOTO
crupTa
MHUKpPOOHOIOTHIECKUM
CIIOCO00MM.
Hamucate  pedepar wu
MOJITOTOBUTH  JIOKJA]]  TIO
TeMe pedepara c
MIpe3EHTALNEN.
Tema 16. M3yunTh  TeOpeTHYeCKUit T1K-1 WK px 11
MukpoOunonornyeckre MaTtepual 1o TeMe:

MIPOIIECCHI ¥ CTaTUH,
UCIIOJIb3yeMbIC B
xJ1e00meKapHoOu

«MuKpOOHOIOTHYECKHE
mpoleccel M CTajuy,
HCIOJIb3yEeMble B
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MPOMBIIIUICHHOCTH xJ1eO0TeKapHOit
MIPOMBINIIICHHOCTH.
Hammcate  pedepar u
MOJATOTOBUTH JOKJIAJ] IO
TeMe pedepara c
Mpe3eHTalne.
Tema 17. W3yunte  Teopermdeckuit T1IK-1 UK px 11
Muxkpobuonoruyeckue MaTepHal 1o TeMe:
MPOLIECCHI U CTa UM, «MuKpoOHOIOTHYeCcKHe
WCTIONb3yeMbIE B MpoIlecChl W CTafWH,
MOJIOYHOM HCIIOJIb3YEMbIE B MOJIOUHOU
MPOMBIIIUICHHOCTH MIPOMBIIIJICHHOCTH.
Hamucate  pedepar wu
MIOATOTOBUTHh  JIOKJIA] TIO
TeMe pedepara c
Mpe3eHTalueH.
Tema 18. Teopernueckue | U3yuuTe  TEOpETUUECKUI [1K-1 WK i1
U TMPaKTUYEeCKUE OCHOBBHI | MaTepHal Mo TeMe:
MHUKPOOHOJIOTHYECKOTO «TexHonoruyeckas cxema
MOTyYeHUS MMPOM3BOJCTBA aIlleTOHA U
pacTBopHTeENeit OyraHoI’a. Nx
MIPUMEHCHUEY.
Hammcates  pedepar
MIOATOTOBUTHh JIOKJIA] TIO
TemMe pedepara c
[IpE3EeHTalUEH.
Tema 19. M3yuute  TeopeTHuecKuil T1K-1 WK i1
MukpoOuonorudeckas MaTepual 1o TeMe:
TpaHchopmanus «MukpoOuonormyeckast
OpPraHUYECKUX BEIECTB TpaHchopMaIus
OpPTaHHYECKUX BEIIECTBY.
Hamucates  pedepar
MOJTOTOBUTH  JOKJIAJ IO
TeMe pedepara c
Mpe3eHTalueH.
Tewma 20. M3yuuth  TeOpeTHUECKUil IIK-1 WK i1
Teopernueckue U MaTepHal 1o TeMe:
MPAKTHUYECKHUE OCHOBBI «Teoperuueckue U
MHUKPOOHOJIOTHYECKOTO MPaKTUIECKUE OCHOBEI
MOJYYEHUS] OPTaHUIECKUX | MUKPOOHUOIOTHYECKOTO
KHCIIOT MOJTy4YEHUS] OPTaHUYECKUX
KHCIIOT».
Hamucate  pedepar wu
[MOATOTOBUTHh  JIOKJIAJ TIO
TeMe pedepara c
[IpEe3EeHTalUEH.
Tema 21. M3yunts  TEopeTHUeCKU IIK-1 HIK g1
[Tomydenue u MaTepHal 1o TeMe:
UCIIOJIb30BaHUE «Hcmone3oBanue
MHUKPOOPTaHU3MOB B MHKpPOOPTaHU3MOB B
MPUPOTIOOXPAHHON MIPUPOTO0XPAHHON
JeSITeTIbHOCTH. JESATSITLHOCTI,

Hammcate  pedepar u
MOJITOTOBUTh  JIOKJIA]]  TI0
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TeMe pedepara c
NIpE3EeHTalUEH.

4.4, MeToauyeckue yKa3aHHsi M0 OPraHM3alMH CAMOCTOSITEJIbHOI PadoThI
CTY/ICeHTOB

CamocrodrenbHas padoTa CTYJEHTOB SIBJISIETCS COCTaBHOM YacThIO yU€OHOTO Ipolecca 1
UMEeT LEeNbI0 3aKpeIyIeHue W YIIyOJieHHWe TONYYEeHHBIX 3HAHMM M HAaBBIKOB, IOMCK U
npuoOpeTeHNe HOBBIX 3HAHUM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3aJaHUl, MOJITOTOBKY K
IPEJICTOSIIUM 3aHATUSAM, 3a4€TaM U 3K3aMEHaM.

JUis  opraHu3alMM CaMOCTOSTENbHOW paboTel 1o aucuuiuinHe «IIpomblienHas
MHUKPOOHOJIOTUS W OHOTEXHOJIOTHS» HCIONB3YIOTCS Cleayone (GpopMbl CaMOCTOSTEILHOU
yueOHOI paboThI:

- Pabota Haj KOHCIIEKTOM JIEKLIMH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPBHI.

- CaMocTOSITeIbHOE H3YUECHUE OTACTBHBIX TeM, aparpadoB, HE U3JI0KECHHBIX B JICKIIUH.

- IloaroToBka K HpPaKTUYECKOMY 3aHSATHIO COCTOMT B TEOPETHUYECKOM HOArOTOBKE U
BBIMIOJIHEHUH NTPAKTUYECKUX 3aJJaHUI (OTBETHI HA BOIIPOCHI U T.1.).

- Hanincanue pedepaTtoB, NOAr0TOBKA J0KIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [TonroToBka Kk 3ayery.

Ilucomennvie pabomei. J1ns1 n3ydeHus T€M, HE U3JI0KEHHBIX B JIEKIIMH, PEKOMEH1YETCS
MCII0JIb30BaTh OCHOBHYIO U JIONIOJHUTEIBHYIO JIUTEPATYPY, a TAKXKE UCTOUHHUKH, HalJICHHbIE TIPU
MOMOIIM MH(OPMALMOHHO-CIIPABOYHBIX M TOMCKOBBIX CHCTEM. JlIsl 3akpersieHus Marepuana
PEKOMEHIyeTCs IeTaTh KpaTKUE KOHCIEKTHI 110 Teme. B pamkax aucuumninss! «lIpomeinuienHas
MUKpPOOHOJIOTHS U OMOTEXHOJIOTHS» TAK)KE MPETyCMOTPEHO BHIIIOJHEHUE MUCbMEHHBIX paboT, B
KOTOPBIX CTYAEHTHl JOJDKHBI JaTh OTBEThl Ha BONpPOCHL. KadecTBO BBHINOJIHEHHOW pPabOTHI
OLICHMBaeTCs B XOJ€ OOCYKIEHHUS IaHHBIX BOMNPOCOB IMpPU IPOBEIEHUU KOJUIOKBHYMa IO
COOTBETCTBYIOILIEN TEME.

Pegepam — ¢popma nucbMeHHON pabOThl, KOTOPYIO PEKOMEHIYETCS MPUMEHSTHh IpU
OCBOCHMH BApHATHUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COIePKaHUSI HAYUHBIX TPYZIOB, JIUTEPATYPHI IO ONPEAEICHHON TEME.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJIrOTOBKY — OT 2
Henenb 10 Mecaua. IloaroroBka pedepara mnoapa3yMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYJACHTOM HECKOJIbKMX JINTEPAaTypPHbIX HCTOYHHMKOB (y4eOHUKOB, MOHOTrpaduii, HaydHBIX
ctaTeii W T.J.) TO ONpeneiaEHHOM TeMme, HE paccMaTpuBaeMOW TMOAPOOHO Ha JICKIIWH,
cUCcTeMaTH3allMI0 MaTepuaa U KpaTkoe ero usjoxenue. Lleas Hanucanus pedepara — npuBuTHE
CTYJEHTY HaBBIKOB KPaTKOT'0 U JAKOHUYHOTO MPECTABIEHUS COOpaHHBIX MaTepuaioB U (PaKToB
B COOTBETCTBHH C TPEOOBAHUAMM, PEABABISIEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepara BKIIOYAET:

- TurynbHBIN JUCT.

- ConepxaHue.

- Beenenue, rae kpatko popmynupyercs npodiaema, 1enb 1 3a1a4n pedepara.

- OcHOBHasl 4acTb pabOThl COCTOUT W3 HECKOJBKHMX pPa3AesioB, B KOTOPBIX H3JIaraercs
CYTh TeMBbI pedepara.

- 3aKIIFOUYEHHE.

- CIIMCOK HCII0JIb30BAHHOM JINTEPATYPBI.

[Ipu odopmiiennn pedepara ciueayeT NPUIACPKUBATHCA TEXHUUYECKHX TpPEOOBaHUH,
NpeIbABISIEMBIX K pedepaTaM U KypcOBBIM paboTaMm, UMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:
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- OmeHka «OTIMYHO» BBICTABISIETCS B TOM cllyyae, eclidi B pedepare MOIHOCTHIO
packpeiTa TeMa, MPOAHAIU3MPOBAHO COBPEMEHHOE COCTOSHHE BOIIPOCA, MaTepuan HM3JI0KEH
JIOTUYHO, TOCJEN0BaTENbHO, NpuBeneHO He MeHee 10 JUTepaTypHBIX MCTOYHUKOB (Cpelnu
KOTOPBIX MpeodIaaeT IuTepaTypa 3a nocieanue S5 et), pedepar opopMiIeH B COOTBETCTBHH C
TEXHUYECKUMHU TPeOOBaHUIMHU, MPEABSABIIEMBIMH K TAKOT'O pojJa paboTam.

- O1eHKa «XOpOIIOY» - TeMa PaCKpbITa, MPUBEJCHO JOCTATOYHOE KOJMYECTBO MaTepuaa,
HO NPH 3TOM MaTepual B HEJOCTATOYHOM CTENEHU MPOaHATU3UPOBAH aBTOPOM, OdopmiieHUE
pedepara COOTBETCTBYET TEXHHUECKUM TPEOOBAHHSM.

- OneHka «yJOBJIETBOPUTEIBHO» - T€Ma PAaCKphITa MOBEPXHOCTHO, MaTepuajl IpUBEICH
KaK IpOCTast KOHCTATaus (pakToB, HE MPOAHATIM3UPOBAH, B 0(DOPMIICHUN UMEIOTCS TEXHUUECKUE
HEJOCTaTKH, CIIUCOK JIUTEPATYPHI COJIEPKUT MEHEE 5 UCTOYHHUKOB.

- OneHKa «HEYIOBIETBOPUTEIHLHO» - TEMA HE PACKPHITA, CKYAHBIH 00bEM HMPUBEACHHBIX
MaTepuasoB.

Vemuoui 0oknao — 310 coobmenue B tedenue 10-15 MuH, B KOTOPOM CTYICHT B
JAKOHUYHOM (popme NOKEeH M3I0KUTh MaTepual Mo COOTBETCTBYIOIICH TeMe, MPUACPKHUBASICH
CIIEAYIONIETO IIJJaHa: BBEJCHHWE, OCHOBHAs 4YacTh, 3aKiroueHue. JlOKiaa COMpOBOXKIAETCS
Mpe3eHTalMel, OTPAXKAIOIEH OCHOBHBIE MOJIOKEHHUS TI0 COOTBETCTBYIOUIECH TeMe, BKIIIOUAIOLIEH
HarjsHble MaTtepuanbl (cxembl, Tabmuubl, Goto u T1.1.). Ilo oxkoHUaHMM NOKIana CTYAEHTY
3a[]al0T BOIMPOCHI, KaK IMpernojaBaTellb, TaK U CTYACHTHI, HA KOTOpbIC NOKIAIYUK TOJIKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kputepuu onieHnBanus yCTHOTO JOKJIaJa:

- OmeHka «OTIMYHO». B JOKIajme IMONHOCTBIO pacKphiTa TeMa, MPOAHATH3HUPOBAHO
COBPEMEHHOE COCTOSIHME BOINpOCA; CTYAEHT CBOOOJHO BiaJeeT MaTepHajioM, H3JlaraeT ero
JIOTHYHO, TIOCJIEIOBATEbHO, JAaKOHUYHO, COONIO/asi OCHOBHBIE IpaBHJIA KYJbTYPHl pPEUH.
Jloknan compoBOXKJIAeTCs NMPe3eHTALUe, KOTopas OTpa)kaeT OCHOBHBIE MOJOXEHMS JIOKJIANa,
NPE3CHTAIHsI COCTaBJIEHA TPAMOTHO C COOJIOJICHHEM OOIIUX TPeOOBaHMMA, MPaBWII MIPUPTOBOTO
oopmieHus, nogauu rpaguuecKkoro MaTepuana, UMEIOTCS CChUIKM Ha INpHUBEIeHHbIE (OTO,
PUCYHKH, CXEMBI U T.II., IPUBOJUTCS CIUCOK MCIOJIB30BAaHHOM JuTeparypshl. [lpu oOcyxnennn
JIOKJIala CTYJIEHT JaeT MCYEepIbIBAIOLINE, ApTyMEHTHPOBAHHBIE, KOPPEKTHbIE OTBETHl Ha
BOTIPOCHI.

- Onenka «xoporio». Tema packpbiTa, IPUBEIEHO JT0CTaTOYHOE KOJIMYECTBO MaTepuaa,
HO TP 3TOM MaTepHuall B HEJIOCTATOYHON CTETNEHU MTPOaHaTN3upoBaH aBTopoM. [Ipe3eHrarus He
B TOJIHOM CTENEHU COOTBETCTBYET 00IUM TpeOoBaHUsAM. OTBETHI CTy/IEHTa HE Ha BCE BOIIPOCHI
SIBIISTIOTCSI KCYEPTIBIBAIOIIMMHY U apTYMEHTHPOBAHHBIMH.

- OneHka «yJOBJIETBOPUTENBbHO». TeMa pacKkpbITa HE IMOJIHO, MaTepHall MPHUBEIEH Kak
npocTasi KOHCTaTanus (akToB, HE MPOAHATM3HPOBAH, CTYACHT MOKAa3bIBAET IOBEPXHOCTHHIE
3HaHUS. [Ipe3eHTanyss 4YacTUYHO COOTBETCTBYET YCTAaHOBJIEHHbIM TpeOoBaHusM. Ilpu
00CYXJIEeHUHW JOKJIa/la CTYJISHT HE BCETAa JaeT IMpaBHIbHBIC, MCUEPITBIBAIONINE OTBETHI HA
3aJaBaeMble BOIIPOCHI.

- OmeHka «HEYJIOBJICTBOPUTEIbHO». Tema JoKjajga HE pacKphiTa, CKYIHBIH 00BEM
NPUBEJICHHBIX MaTEepPHAaJIOB; MPe3eHTalusl OTCYTCTBYeT. [Ipu oOCykIeH!H oKJIaza CTyJIEHT He
JIaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJAHHBIM BOITPOCAM.

4.5. TlpumepHasi TeMAaTHKa KYPCOBbIX padoT (MPOEKTOB). HE TPEITyCMOTPEHBI
y4eOHBIM TIJIAHOM.
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V. YYEBHO-METOANYECKOE U UHOOPMAIIMOHHOE
OBECIHIEYEHHUE JUCIUIIVINHBI

a) mepeYeHb JUTEPATYPHI

- OCHOBHasI TUTEpaTypa

1. EropoBa T.A. OnoBel Omorexnonoruu / T. A. Eroposa, C. M. Kiuynosa, E. A.

Kunyxuna. — M.: Akagemus, 2006. — 208 c.
2. IlpoMbIieHHBIE TEXHOJIOTHH MPOU3BOJCTBA MOJIOYHBIX MPOAYKTOB: yueO. [Tocobue
s ctyn. / O. B. borarosa, H. I'. lorapesa, C. B. CraguukoBa. — CII6 : IIpocmekr
Hayku, 2014. - 269 c.
3. buotexnonorus: yued. [Tocodue / FO. O. Cazpikun, C. H. Opexos, 1. . Yakainesa ;
pen. A. B. Katmmackwii. — 2-¢ m3a. Cre. — M. : Akagemus, 2007. — 254 c.
- IOTIOJTHUTENbHAS JINTEpaTypa
1. TI'paueBa U. M. Texnonorus ¢epmentHsix npenapatoB / M. M. I'paueBa, A. IO.
Kpusosa. — M. : Onesap, 2000. — 512 c.

2. EpmomaeBa I''A. m np. TexHomoruss u 0O0OpyJOBaHWE IPOM3BOJICTBA IHUBA U
0e3anKkoroiabpHbeIX HamUuTKOB. — M. : UPIIO, Axanemus, 2000. — 414 c.

3. Orapkos b. H. buorexnonoruu Ha ocHoBe rpuboB: MoHorpadus / b. H. Orapkos, I'.
P. Orapkosga, JI. B. Camycenok. — Upkyrck : M3a-so UI'Y, 2005. — 233 c.

4. TexHOIIOTHS MOJIOKA M MOJIOYHBIX MPOIYKTOB : yueO. s crya. By3oB / I'. H. Kpycs
[1 mp.]; pea. A. M. lllansiruna. — M. : KomocC, 2006. — 455 c.

0) 0a3bl JaHHBIX, TH(OPMAIIMOHHO-CIIPABOYHbIE H OUCKOBbIE CHCTEMBI

1. Hayunast Dnextponnast bubnuoreka http://www.e-library.ru

2. Undopmarnmonnas cucrema «EnuHoe OKHO JTOCTyNa K 0Opa3oBaTeIbHBIM pecypcam»
(http://window.edu.ru)

3. OBC «IOPAMT». Anpec moctyna: https://www.biblio-online.ru/

4. http://www.fptl.ru/biblioteka/biotehnologiya.html

5. http://mww.medbook.net.ru/010512.shtml

6. Coro3 00pa3oBaTeIbHBIX CaUTOB - EcTecTBEeHHbBIE HAYKU

7. http://tusearch.blogspot.com - Tlowck 3IEKTPOHHBIX KHHT, MyOJHMKAIUi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX JI€KTPOHHBIX OUOIHOTEK.

8. Google Scholar —TTouckoBas cucTema 1Mo HayYHOM JIUTEpAType.

9. Science Research Portal - Haydnas mouCKOBas CHCTEMa, OCYIIECTBIAIOIIASL
MOJTHOTEKCTOBBIH TMOWCK B KypHAJIaX MHOTHX KPYITHBIX HAyYHBIX H3ATEIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer cratbu ¥ JOKYMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000py10BAHUE:

Aymutopust  JUIS  TIPOBEINCHUS  3aHATHH  JIGKIIMOHHOTO  THma:  00opyaoBaHa
CIIeNUaTM3UPOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHUYECKUMU
cpenctBamu oOyueHus: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATIsSIHBIMU
MOCOOUSAMH, 00ECIIEUYNBAIOIIMMHI TEMAaTUYECKHE WILTIOCTPAIMUA TIO0 JUCIMIUIMHE: TPE3EHTAIUN
M0 TeMaM MPOrpPaMMBbl.

Aynutopus A7 TPOBENEHUS  3aHATHM  MpPaKTUYECKOro Tuma: o0opyaoBaHa
crienuanu3upoBaHHol (yueOHoU) MeOenbto Ha 10 MOCaloOYHBIX MeECT; JOCKOH MEIOBOM;
TEXHUYECKUMH CpeacTBaMu o0yueHus: mpoektop BenQ MSS521P  y4yeOGHO-HAISAHBIME
MOCOOHSIMU: PE3CHTAIUH 110 TeMaM IIPOTPAMMBEI.



25

Kommbrotepsiii kmace (yueOHasi ayAuTOpHsi) Al TPYIINOBBIX WM HHAWBHIYaJTbHBIX
KOHCYJIbTAIlMi{, TEKYIIEro KOHTPOJS ¥ TPOMEXKYTOYHOH aTTeCTalliH, OpraHU3aluu
CaMOCTOSITEJIbHOW pabOoThI: ayAUTOpHs 000pYAOBaHa CIICHATM3UPOBAHHON (Yy4eOHOM) MeOebIo
Ha 20 mOCaZOYHBIX MECT, IOCKOH MEJNOBOH; 000pyrOBaHa TEXHUYECKHMMHU CpPEACTBAMHU
o0ydeHust: cucteMHbIid 6J10k PentiumG850, morutop BenQ G252HDA-1 miT.; cucTeMHbIi 0J10K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cucremusiii 60k PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHOO10K IRU T2105P — 2 mT.; cucremublii 6510k Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mT.; cucrtemubii 6ok Pentium G3250, monutop Samsung T200 HD — 1 m.;
cucteMHbii 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemusblil 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; skxpan ScreenVtdiaEcot.
C HeOrpaHWYEHHBIM JOCTYIIOM K ceTH VHTepHET W 00ecleYeHHEM JOCTyNa B DJIEKTPOHHYIO
uH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aIIH.

[Tomemenne pans  XpaHEHUS W TPOPHIAKTHUECKOTO  OOCTYXKHMBaHUS  y4eOHOTO
o0opysoBaHus: ayAuTOpuUs OO0OpYyIOBaHA CIENHUATIM3UPOBAHHON MeOenpi0 Ha 3 MocagoyHBIX
MmecTa; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpamMHoOe oGecnieyeHme:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (Ha 75 onHOBpeMeHHBIX noAkIoueHuit) 1 Mactep-komiuiekt (ACT-Maker n
ACT-Converter).

6.3. TexHnueckue v JIeKTPOHHbIE CPeCTBA:
[Ipe3eHTanuu no BceM TeMaM Kypca.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Jns  ocBoeHust AvcuuIuInHbBl «IIpombllieHHass MUKpPOOHOJOTHS M OMOTEXHOJIOTHSD)
MPUMEHSIIOTCS CIIEAYIOUINE 00pa30BaTeIbHbIE TEXHOIOTUHU:

- Ungopmayuonnas nexyus. JIekuus — 3To CKaToe N3JI0KEHUE OCHOBHBIX HAyYHBIX (DAKTOB,
YTO SIBJISIETCS 03011 7151 aHATIM3a PACCYKIEHUM, OI[EHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3oBbIBaTh YCTHYIO M HHCbMEHHYIO
MH(pOpPMaLIMIO B BU3YAJIbHYIO (OpMY, UTO POPMHUPYET Y HUX NMPOPECCHOHAIBHOE MBIIIJICHUE 32
CUeT CHUCTEeMaTHU3allMd M BbIIEJCHUS Haubojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya MpernojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HArIsSAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIMIO, HO U CaMH SIBJISIIOTCS HOCUTEIISIMU
uH(popMalnu (CXEMBbl, PUCYHKH, CIANAbI-TIPE3EHTALNH, U T.I1.). DTOT BUJ JIEKIIUU Jy4Ille BCETO
MCIIOJIb30BAaTh Ha JTalle BBEACHMS CTYICHTOB B HOBBIM pa3jiel, TEMY AUCLMILIMHBL.

- [Ipobnemnas nexyus. B otnuune ot copepkanus HHOOPMALIMOHHON JIEKIMH, KOTOPOe
IpeJUlaraeTcsl IMpenoJaBaTeIeM B BHJAE HM3BECTHOIO, MOAJIEKALIETO JIUIIb 3allOMUHAHUIO
MaTepuana, Ha TMpPOOJEMHOM JIeKIMHM HOBOE 3HAHUE BBOJUTCS KaK HEU3BECTHOE IS
oOyuaromuxcs. I[IpoGnemHast JneKkuus Ha4YMHAETCS C BOMPOCOB, C IOCTAHOBKU IPOOJIEMBI,
KOTOPYI0 B XOJ€ H3J0XKEHUs MaTepuasa HEoOXOAMMO pemuTh. JIeKuus CTpOUTCS TaKUM
o0pa3oM, 4YTO TMO3HAHUS OOYYaIOIIErocs MPUOIMKAIOTCS K TOUCKOBOHM, HCCIIEOBATEIhCKOM
NESTEIbHOCTH. 3JECh yYacTBYIOT MBIIUIEHHE 00YYalOLIerocs U ero JMYHOCTHOE OTHOILEHHE K
yCBaMBaEMOMY MaTepHaiy.
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- Jlexyus-6eceoa. llpeamonaraer HEMOCPEACTBEHHBIH KOHTAaKT TNpENojaBaTeist ¢
ayautopuei. [IpermymiecTBo JeKuuu-0ece bl COCTOUT B TOM, YTO OHA MO3BOJISIET MPUBJICKAThH
BHUMaHHE CTYJICHTOB K HanOoJjiee BaKHBIM BOIIPOCAM TEMBbI, OIPEACIATh COJCPKAHUE W TEMII
U3JIOKEHUsT Y4eOHOTO MaTepuaa ¢ y4eToM 0COOECHHOCTEH CTYACHTOB.

- [Ipaxkmuueckue 3ansamusi — 3TO 3aHATHE, POBOJUMOE TI0]] PYKOBOJICTBOM IIPEIOIaBaTEIsI
B yueOHOW ayJUTOpUH, HAIPABICHHOC Ha YIIIyOJCHHE HAyYHO-TCOPETHYCCKUX 3HAHUN U
OBIIQJICHUE OIPEIEICHHBIMU METOJAaMU CaMOCTOSITEIBHON paboThl, KOTOpoe (GOopMHpYET
npakTuueckue ymeHus. OHoOM U3 GOpM MPaKTHYSCKUX 3aHITUH B BY3€ SIBJISICTCSI CEMUHAP.

- Cemunap-uccredosanue. TEXHOIOTHS TPOBEACHUS TaKOTO CEMHHapa MOXET OBITh
pa3MYHOM, B 3aBUCHMOCTH OT TOrO, KaKOHl METOJ] 3aJ0)K€H B €ro OCHOBY. B pamkax
TUCIUTUTHHBL «[IpOMBIIUIEHHAs MUKPOOHOJIOTHS M OMOTEXHOJIOTHS TPOBOIUTCS CEMHHAp C
HOJIrOTOBKOM ¥ 3acCiyIIMBaHUEM pedepaToB MO aKTyalbHbIM MpoOJIeMaM TEOPHH U IMPAKTHUKH
U TOCIEAYIOIUM HUX 00CYKICHHUEM.

- Konnokeuymusl — BujI y4eOHOTO 3aHSTHUS, IPOBOJAUMOIO C LEJBIO MPOBEPKU U OI[CHUBAHHUS
3HaHWH ydamuxcs. KoJJIOKBHYM MOXET NPOBOAMTHCS B (OpPME HWHAWBUIAYAIBHOW Oeceipl
HpernoiaBaTessi co CTYJACHTOM WIIM KaK MAacCOBBIA Ompoc. B Xoje rpymnmoBoro o0CykaeHHs
CTYAICHTBI y4aTcs BBICKAa3bIBaTh CBOIO TOUYKY 3PEHUS IO ONPEACICHHOMY BOIPOCY, 3allUINaTh
CBOC MHEHUE, IPUMCHsIS 3HAHHS, TIOJTYYCHHbIC HA 3aHITUAX MO MpeaAMEeTy. B Xo/1e KouiokBryma
TaKXe TpPOBEpsAOTCS pedeparbl, Apyrue NHCbMEHHBbIE pPa0OThl CTYACHTOB, IPOBOIUTCS
3aCIIyIIMBaHUE JIOKJIA]0B.

- Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).

- Jlucmanyuonnvie  obpazosamenvhvie  mexwonoeuu.  Ilog  MUCTAHIIMOHHBIMH
00pa30BaTeIbHBIMU TEXHOJOTHSIMHA MTOHUMAIOTCSI 00pa30BaTeIbHbIE TEXHOJIOTHHU, PEaTn3yeMble
B OCHOBHOM C IPUMEHEHHEM HH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHUM
JTUCIUTUTHHBI «[[pOMBIIIITICHHAS MUKPOOHOJIOTHSI M OMOTEXHOJIOTHS» UCTIONB3YIOTCS CIICTYIOIINE
TEXHOJIOTUU:

" KelicoBas TEXHOJIOTHs — (¢opMa JUCTAHIIMOHHOTO OOYYeHHUs, OCHOBAaHHAas Ha
HpeoCTaBIeHHH 00yJaronmMcs HHGOPMAIMOHHBIX 00pa30BaTENbHBIX PECYpPCOB B  BHJC
CTIEUATM3UPOBAHHBIX HAOOPOB Y4EOHO-METOANYECKUX KOMIUIEKCOB C HCIOJIb30BaHUEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHPopMaluu (KeiicoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIMOHHOW Tepeaadynd WHPOpPMAaIui, OCHOBAHHBIN
Ha MCIOJIb30BAaHUH TJI00AJIBHBIX M JIOKAJTBHBIX KOMIIBIOTEPHBIX CETEH /Ui 00ecrieueH s JOCTyTa
oOy4aromuxcsi K WH(POPMALMOHHBIM 00pa30BaTelIbHBIM pecypcaM H Ui (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTraHM3alMOHHBIX, TEXHHYCCKHX M IMPOrPAMMHBIX CPEICTB
peanu3anu M YIpaBJICHUs YYEOHBIM IIPOIECCOM HE3aBHCHMMO OT MecTa HaXOKACHHS ero
cyobektoB. Mcmoms3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIIl. OOEHOYHBIE MATEPUAJIBI 1JISA TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouenounvlie mamepuanst 011 6X00H020 KOHMPONA

B kauectBe OLCHOYHBIX CPCACTB IJId BXOAHOI'0O KOHTPOJIA OICHKU YPOBHA 3HAHUM
CTYACHTOB MHCIIOJIB3YIOTCA TCECTbl C OTKPBITBIMHU BOIIPOCaAMH. B nmponecce TECTUPOBAHUA
OLICHUBACTCA YPOBCHb BJIAACHUA 0a30BBIMH S3HAHUAMU, YMCHUAMU, HABBIKAMU, H606XOI[I/IMBIMI/I
JJI1 Hadajia o6yquM${ IO JUCIHHMIIIIMHE <<HpOMI)IHIJ'IeHHaSI MI/IKpO6I/IOJ'IOFI/I$I u 6I/IOTeXHOJ'IOFI/I$I)>,
ONpeaACIsICTCA CTCIICHDb BJIAJICHUSA HOBBIM MAaTCprUaJIOM N0 Hadalla €ro U3y4CHUs.
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TecThbl 17151 BXOJTHOT0 KOHTPOJIsA

KontponpHas pabora Nel | I'pymma

[4le]

1. MUKpOOHOTIOTHSI H3y4JaeT:

5. YKaxute opraHelyibl 5yKapUOTHON KIETKU:

0O AKTHHOMHIIETHI O A»spocoMbl
O Bupycsl, bakTepnn, MEKPOCKOITHTIECKUE O Kapboxkcucomsl
3YKapHOTHI O Mesocomsl
O Bupycsl, pacTeHUs O Muroxoxapuu
O TI'pubsr 0O Twunakouasl
O Ilpocreiimue, MUKPOCKOINYECKHE 3YKAPHOTHI, 6. K xakoMy Kjaccy OTHOCATCS IPOXOKH pofa
BUPYCHI Saccharomyces?
2. Kakoit Ouononumep BCTpedaeTcsi TOJNBKO Yy O Beicume rpu0st
TPaMITOJIOKUTEIBHBIX OaKTepuii? O HecoseprieHHbIe TPUOBI
O Jlunononucaxapun O Hwusmmue rpudst
O JlunonpoTteun O IInecHeBvle TpuOBI
O Mypeun O CymuaTtble TpHOBI
O IlenTuporivkaH. 7. Bupuon:
O TeiixoeBas KHCIOTA O  IlonHas BupycHast 9acTHIA - HyKJICOKAIICHA C JI0-
3. Hdnmuua konbueBoi nByxuenoueyHod JIHK TTOJTHUTEIBHBIMH CTPYKTYPHBIMU OCITKaMH WA
MPOKapHUOT MOXET JOCTUTaTh: BHELIHUMH 000JI0UKaMH
O 0,25-3 MM O HWueprHas popma Bupyca
0O 100-300 MM O IlpencraBisieT Kancuia
O 10-90 mxm O  Cnoco0eH K OCYIIECTBICHHIO META00IMYECKUX
O 1-9 MKkM MIPOLIECCOB BHE KJIETKU
O 25-300 mxMm O  YmMepeHHsiii mpodar
4. YKaxuTe LUTOMIA3MaTHIECKUE CTPYKTYPHI 8. baktepuu pa3MHOXKAIOTCS:
OaKTepuii: U bBuHapHBIM JieIeHHEM
O AspocoMbl O Meiiozom
O JIuzocomsl O Muro3zom
O MuroxoHapun O IloukoBaHueEM
O XJ10poIuiacTsl O Coopamu
0 Duaoniaa3sMaTHYeCKHH PeTHKYIYM
OrneHka:

Ouenounvie mamepuasvl
JIHA ynusepcumema

B pamMkax JOUCIHUIIMHBI

«HpOMLIH_IJ'IeHHaH

meKyuieco KonmpoJia qbopmupylomc;l 6 coomeemcmeuu ¢

MI/IKpO6I/IOHOFI/IH U OHOTEXHOJIOTHSI

HCIOJIB3YIOTCA CIICAYIOIIUC d)ODMLI TEKYIIEro KOHTPOJIA:

- INCBMCHHAas pa60Ta;

- TECT;

- pedpepar;

- TOKJIaJ

- KOHTPOJIb CaMOCTOSITEIILHOU pa60TBI.

@DOH/T OLIEHOYHBIX CPEJICTB BKIIOYAECT:

- (pOoHT TECTOBBIX 3aTaHUM 110 AUCITUTUIHHE,
- TeMaTUKa U MaTepHalIbl 3aJaHUH,

- IepevYeHb TeM pedepaToB/T0KIIAIOB,

- BOIPOCHI it camocTositenbHoro uzydenus (CPC)

- BOIIPOCHI U OMJIETHI [Tl 9K3aMeHa,
- KPUTEPHUU OLIEHKH 3HAHUU CTYJICHTOB.

HaznaueHue olleHOUHBIX CPENICTB: BBIABUTH chopmupoBaHHOCTH KoMrieTeHInu [1K-1 (cMm. 1.

11).
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JleMOHCTpPAllMOHHBbIE BADUAHTHI TECTOB /1JIsl TEKYIIEro KOHTPOJIA

1. O6naaarT ¥ NPUPOAHBIC MTAMMBI MEKPOOPTaHU3MOB CIIOCOOHOCTBIO BBIJICISATH U
HAKaIJIMBaTh B MUTATEIHHON Cpejie O0JIBII0E KOTMIECTBO MPOTYKTOB?

o o0mamaroT

o He o01amaroT

O  TOJBKO HEKOTOpBIC

2. B 4eM mposBISETCS pe3yNbTaT MYTallUid MPU CENEKIIMH MHUKPOOPTaHU3MOB —

MPOAYIICHTOB MPAKTHYECKN BaXKHBIX BEIIECTB?

O TIOBBIIICHUE YPOBHS CHHTE3a ()EPMEHTOB U HUX aKTUBHOCTHU
MOBBIIIIEHUE CKOPOCTH TOTJIONIEHHSI ¥ YTHIIM3ALUU cyOCTpaTa KIETKOM
o0a BapuaHTa

WcTouHukH yriiepoja JJisi BIpaluBaHusi MUKPOOPTaHU3MOB
KpaxMail, Mejacca, THAPOIu3aT Oenka
coeBasi MyKa, pblOHas MyKa, Kpaxmal
KpaxMail, Mejlacca, IeJUIi0I103a, METaHOI
depmeHTaIUs — 3TO MPOIECC
BBIpANIMBaHUS MUKPOOPTaHU3MOB
noJIy4eHue GepMEHTOB
WHAKTUBANUs (PEPMECHTOB
OyHkIMKu Ouopeakropa — pepmeHTepa
HE JIONyCKaTh HHQHUIIMPOBAHMSI BHEIITHEH CPEIbI
BO3MOXXHOCTh BBEJICHHSI CyOCTpaTa u KUCIopoaa
o0a BapuaHTa

000 WwWOO0OOROOOWOO

Tembl pedepaToB
[Tpon3BOICTBO OEIKOBBIX MPOTYKTOB
[Ipon3BocTBO X1€00MEKAPHBIX JPOAIKEN
HckyccTBeHHOE BhIpamiBaHue rpu0oB (IIaMITUHBOHBI, BEIICHKA)
[Tpou3BoacTBO OHOMIPENApaTOB /IS 3aIIUTHl PACTEHHH
[Tpou3BoICTBO OaKTepHATBHBIX yI00OpPEHHIA
[TpouzBoacTBO THOOEPEITUHOB
[Tpou3BoICTBO AaHTUOMOTUKOB JJIs1 ’KUBOTHOBOJICTBA
[Ipon3BOACTBO ATHWIIOBOTO CIIAPTA
[Tpou3BoICTBO PepMEHTHBIX MpEnapaToB
10 JIuma3sl MEKPOOPTAHU3MOB U UX TPUMECHECHHE
11. IlpumeHeHne MMMOOMIM30BAHHBIX KIIETOK U (pepMEHTOB
12. TIpou3BOACTBO OPTaHMYECKUX PACTBOPHUTENCH (HA MpHMEpPE alleToHa,
OyTraHoma)
13. IIpon3BOaCTBO MOIUCAXapUI0B
14. TIpon3BOACTBO BaKIMH U MEAUIIMHCKHIX MPETapaToB
15. TIpon3BOACTBO JTUTTHIOB
16. [Ipon3BOACTBO AMUHOKHUCIIOT
17. IIpon3BOACTBO OPraHUYECKUX KUCIOT
18. [Ipon3BOACTBO BUTAMUHOB
19. IIpou3BOACTBO HYKJIEOTUAOB
20. ITpon3BOACTBO aNKaloOuI0B
21. Mukpobuonornueckas TpancpopMmaiusi CTepouI0B
22. Mukpobuonorndeckas Tpanchopmalus yrieBo10B
23. Mukpobuosiornaeckast TpancGpopMaiusi aHTHOMOTHKOB

o R



29

24. TIpou3BOACTBO U UCTIOIH30BAHNE MPOOMOTHKOB B CEITLCKOM XO3SIHCTBE.

25.

ruapoJias

O N ok wN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

217.
28.

[Touck m oTOOp TEPMODMIBHBIX MHUKPOOPTAaHM3MOB — IPOIYLIEHTOB

IIpruMepHBIH CIMCOK BONPOCOB K IK3aMEHY
HoBble HampaBieHHs B COBPEMEHHOM IPOMBIIUIEHHOW MMKpPOOMOJOTUM U
OMOTEXHOJIOTHH.
[Tpuniune! mogdopa KylIbTyp MUKPOOPTaHU3MOB IS PA3JIMYHBIX IPOU3BOJICTB.
[TosryueHue BbICOKOAKTUBHBIX ITAMMOB MUKPOOPTraHU3MOB.
OcHoBHBIE TPeOOBaHMS, TPEIBSIBIIIEMBIC K TIPOTYIICHTAM.
MeTto1bl XpaHEHUS IPOMBIIIJIEHHBIX IITAMMOB.
Celpbe 111 IPUTOTOBJICHUS TUTATEIbHBIX CPEL.
Craaus nojy4eHus: HIOCEBHOTO MaTepHala.
TexHOo0rHs MPUTOTOBIICHUS MUTATEIbHBIX CPE.
KonnyecTBeHHbIE XapaKTEPUCTUKU POCTa U MPOYKTUBHOCTU IPU KYJbTUBUPOBAHUH.
Cxopoctb pocta. Berxon 6momaccsl.
TexHONIOTHYECKHE 0OCOOCHHOCTH TIporiecca (pepMeHTaIUH.
Abparus 1 nepeMenMBaHe B mporecce pepMeHTanH.
[TenooOpa3zoBaHue U MEHOTALIEHUE B Ipoliecce GepMEHTALIUN.
VYmpasnsgeMoe KyJIbTUBUPOBAHUE MUKPOOPTaHNU3MOB.
Knaccugukaius cucreM HenpepbIBHOIO KyJIbTUBUPOBAHHUS.
Ob6opynoBaHre MUKPOOHOJIIOTHYECKHUX ITPOU3BO/ICTB.
Beinienenue )u3HecnocoOHbIX MUKPOOPTaHU3MOB.
Cragust KOHIIEHTPUPOBAHUS U OTAENIEHUsI OMOMACChl OT KyJIbTYPaJIbHOM KUIKOCTH.
Cragust OYMCTKU CTOYHBIX BOJ] M Fa30BBIX BEIOPOCOB.
[Tpon3BOACTBO KOPMOBBIX OETKOBBIX MPOAYKTOB.
buocunTes amuHokucnot (Ha npumepe nusuHa). [Ipogyuentsl. Coipbe U cpesbl
IIpousBoacTtBo  nunuaos. IIpoxynents, cbipbe, cpenapl. lIpomMbinuieHHOE

HCIIOJIb30BaHUE.
[TpousBoacTBo  stunoBoro  cnupta. Ceipbe, cpenbl. Jpoxku. CrocoOb
KYJIbTUBHPOBAHHUSI.

Jpoxokn B nuBoBapeHuu. IIponsBoacTBo nuBa. Bpenurenu npons3BocTBa.
MosnouyHokucioe Opoxkenue. [Ipon3Bo/CcTBa, OCHOBAaHHBIE Ha JKHU3HEACSITEIBHOCTH
MOJIOUHOKHUCIBIX OaKTepHil: MPOU3BOJCTBO KHCIOMOJIOYHBIX IPOAYKTOB, CHIpa,
KBallleHUE, CUJIOCOBaHUE.

ITpousBoacTBo BuTamuHa B1y. [IponynienTsl. [IpakTdeckoe HCIIOIb30BAHKE.
BakrepuanbHble mMpenapatbl B CEIbCKOM Xo03sicTBe. HuTparmH. A30TOOaKTEpHH.
®ocopobdakreprn. CriocoObl MPUTOTOBIECHHS U IPUMEHEHUSI.

bakrepuanbHpie  cpeacTBa  3amuThl  pactenuil.  [lpemapaTel, TPOJYIIEHTHI.
IIpoussoactso. [Ipumenenue.

['u606epennunpl. 3nauenue. [IpoaynerTsl. [IpoMbIIeHHOE TTOTYyYEHUE.
[TpousBoacTBo hepmenToB. [IpoayrieHTh. OUUIICHHBIE U TEXHUYECKUE (PepMEHTHBIC
npenaparsl.
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29. [IpousBoacTBO nmonucaxapuaos. [IpoayneHTsl. Y cioBust KyaIbTUBHPOBAHUS
MHUKPOOPIraHW3MOB M OMOCHHTE3a NOJHCcaxapua0B. [IpoMbIliuieHHOE TIOTy4YeHHUE.
30. ITonyuyenue Guoraza. [lpogyuentsl. TexHonorus MoyydeHus MeTaHa.

31. Ilony4yenue oprann4eckux Kuciaot. [lpoayieHTsl, KyJIbTUBUPOBAHHUE.

32. IlpousBoactBo aHTHOMOTHKOB. [IpoaynienTsl. TexHonorus.

PaspaboTumk:

L noueHt T. ®@. Kazapunosa

(moamuck)

[Tporpamma coctaBneHa B coorBeTcTBUM ¢ TpeboBanusimMu @I'OC BO no HampapieHUio
noarotoBku 06.03.01 «buonorusy», npodmis «buomorus.

[TporpamMma paccMOTpeHa Ha 3aceflaHuu Kadeapsl MHKPOOHOJIOTHI

«01» ampenst 2026 r.
[Tporoxomn Ne 1 3aB. kadeapoii 5:2»—-—,. O. ®@. BaTuuna

Hacmoswas npoepamma, He modcem Ovimb GocnpouzgedeHa Hu 6 Kakou ¢opme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadomyuuxa npozpammol.



