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l. Iean 1 32124y TUCHUTLIHHBI

Heab: 03HAKOMJICHHE CTYJCHTOB C MUKPOOHMOJIOTHYECKUMH IMPOIIECCAMU, JICKAIIUMH B
OCHOBE KPYIHBIX MPOMBINIJIEHHBIX MUKPOOUOJIOTHYECKUX MPOU3BOJICTB (ITOJIYYCHHE 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 CTYICHTOB 3HAHHUS O CBOMCTBAX MHKPOOPTAHM3MOB, HMEIOIIUX
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. Yuebnas muciuiummHa b1. B.16 «IIpoMblieHHass MEKPOOHOIOTHS |
OMOTEXHOJIOTHs» OTHOCUTCS K 4acTH, JOPMUPYEMON ydacCTHUKaMU 00pa30oBaTeIbHbIX
otHowmeHui bioka 1.JlucuuIuinyel (MOAYNIN).

2.2. JInst u3ydeHus JaHHOW y4eOHOW AMCHUIUINHBI HEOOXOIUMBI 3HAHUSL, YMEHHS U
HaBBIKH, (POPMHUPYEMBbIC TIPEAMIECTBYIOMIMMU AUCUUTUIMHAME: «XUMU», «BHOXUMUS,
«MuUKpOOHOIOTHS U BUPYCOJOTHUSY, «DPU3H0I0rH U ONOXUMUSI MUKPOOPTaHU3MOBY, «I eHeTHka
MHUKPOOPTraHU3MOB C OCHOBAMHU N'€HHON UH)XKEHEPUN», «bHOTEXHOIOTUS»,

«QxobunorexHonorusy, «buopemennanusy, «KAHTUOMOTUKNY, «BONBIION MPAKTUKYM MO
npoduio».

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 JNCHUITJIMHBI

[Ipomiecc OcCBOEGHWs AWUCIUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETCHIIMH B
coorBerctBUM ¢ ®I'OC BO u OIl BO mno nanHomy HampasieHuto noxaroroku 06.03.01
«buonorusy», npopuns «MUKpoOHOIOTHSI»:

I1K-3: CnocobeH wucmnonb30BaTh 3HaHHUA OO0 OCHOBAaX MHUKpPOOHOW OHMOTEXHOJOIHUH,
CEJIEKIIMOHHOM paboThl M T€HETUYECKOTO0 KOHCTPYHPOBAHUS MHKPOOPTaHHU3MOB, HEOXOIUMBIX
JUI PELIeHHUs MPOMBIIUICHHBIX, CEbCKOXO3SHCTBEHHBIX, MEAMIMHCKUX U 3KOJOTHMUYECKUX
npooJieM.

IlepedyeHb MIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS M0 TUCUMUIIJIMHE, COOTHECEHHBIX €
UHAUKATOPAMH JOCTHKEHHUS KOMIIeTCHIMA

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHus
KOMIIETEeHIH i

T1K-3 UK rx 31 3HaTh: TEOPETHUYECKHE OCHOBHI BAKHEHUIIINX

Crocoben MCIOJB30BaTh | MICHOIb3yeT TEeOpeTHYeCcKHe | TEXHOJIOTUYECKUX M MHKPOOMOJIOTHUECKUX

3HAHUSA 00 OCHOBaX | 3ganus o | TIPOILIECCOB M WX MPAKTUYECKOE MPHUMEHEHUC

MHKpPOOHOW OMOTEXHOJIOTHH, MHKPOGHONOTHIECKIX JUIS TIONMyYeHUsS WHIYCTPUATBHBIM CIIOCOO0M

CEJNIEKIIMOHHOW  paboThl U LIEHHBIX  TPOAYKTOB  JKHU3HEAESITETHbHOCTH
mporieccax, OCHOBHBIX

TEHETHYECKOTO . MUKpPOOPTraHU3MOB; OCHOBHBIC TpeOOBaHUS,
CBOiicTBax IITaMMOB-

KOHCTPYHUPOBAHUSA NpCABABIISICMBIC K MHKPOOpPraHmn3MamM —




MHKpPOOPTaHU3MOB, MPOIYIIEHTOB, MIPOYILIEHTaM.
HEOXOJIUMBIX JIJISL PEIICHUS TIePCIEKTUBHBIX s | YMeTs: HCIOJIE30BaTh MIOJTyYCHHBIC
MTPOMBITIUICHHBIX, GIOTEXHONOTHIL TEOPETHICCKHE 3HAHUS JUIST pereHus
CeIIbCKOXO3SHCTBECHHBIX, (byHIaMEHTaNBPHBIX W  TNPUKIAIHBIX  3a7ad
MEIUITUHCKUX u MIPOMBIIIIJICHHON MUKPOOHOJIOTHU u
JKOJIOTHYECKUX MPOOIIEM. OMOTEXHOJIOTHH, a4 TakKXKe M1 OCBOCHUS
ITOCIIEAYFOLITIX JUCIUILTNH
MHUKPOOHOJIOTHUECKOTO MPODHUIIS.
Bnaners: TepMHHONOTHEHN, HMCHONB3YEMOU B
TIPOMBITTUICHHOH MHKPOOHOJIOTHH u
OMOTEXHOJIOTHHU.
UK 3z 3HaTh: OCHOBBI MHKPOOHOW OWOTEXHOJIOTHH,
[IpuMmeHseT MeTOaUYECKHEe | TIOUCKA, BBIACICHHUS M O0TOOpa MEpCIEKTUBHBIX
IO X OJTBI TS IOWCKa, | IITaMMOB MHUKPOOPTaHU3MOB; METO/IEI,
BbIJIETICHUS u orOopa | anmapaTypHoe oGOpMIIEHHE W TEXHOJOTHH
MEPCICKTUBHBIX  INTAMMOB | IIPOU3BOJICTBA CHCIMATU3UPOBAHHBIX
MHUKPOOPTaHU3MOB, OmompenapaToB c HCIIOJb30BaHUEM
MPOAYKTOB WX | MUKpOOHOIIOTUYECKOTO CHHTE3a, OMOoKaTanmsa,
JKM3HEIEITENLHOCTH. TCHHON MH)KECHEPHUH.
VYMeTh: HCIIOJIL30BaTh CIIeMaIbHEIE
METOIWYECKUE IOAXOAbI IS penreHus
po(heCCUOHATBHBIX 3a7a4 B obmactu
MIPOMBIIICHHOM MHUKPOOHOJIOTHH H
OMOTEXHOJIOTHHU.
Bnanets: preMaMu KJIACCUYECKHX u
COBPEMEHHBIX METOJIOB HCCIIEIOBAHMS,
HCTIONTE3YEMBIX B MTPOMBINILICHOH
MUKpPOOHOIJIOTHU ¥ OMOTEXHOIIOTHH.
WK k33 3HaTh: OCHOBbI MHKPOOHOW OHOTEXHOJIOTHH,
Hcnonp3yeT 3HaHUS METO/IOB | CEJICKIIMM U T€HETHYECKOrO0 KOHCTPYHPOBaHUS
CeleKIUn u TeHHON | MHUKPOOPTaHU3MOB.
WH)XXEHEePUH s | YMeTh: MPUMEHSATH COBpEMEHHbBIE
KOHCTPYHPOBaHHS MIPEJICTaBJICHUS 00 OCHOBax
MTPOMBIIIUIEHHO-BaXKHBIX OMOTEXHOJIIOTUYECKUX IPOUM3BOJICTB, TEHHON

IITAMMOB
MHUKPOOPTaHU3MOB.

WH)XXEHEpUH Ipu oOTOOpEe M HCCIEAOBAHUU
MHUKPOOPTaHU3MOB-IIPOAYIICHTOB;
UCIIOJIb30BaTh 3HAHUS 00 OCHOBAaX MHKpPOOHOH
OMOTEXHOJIOTUH, CENeKIHMOHHON paboThl AJs
pemieHrs mpoOiieM B HApOAHOM XO3AHCTBE.
Brnanerh: COBpeMEHHBIMU TIPEJICTABICHUSIMU O
MeTOoAax TeHHOMU WH)XEHEPHUH,
HAaHOOHMOTEXHOJIOTUH, MOJIEKYJISIPHOTO
MOJICTTMPOBAHUS IS L1eJIei OMOTEXHOIOTUH;
METOAaMU CaMOCTOSTENBHOTO IOUCKA u
aHaJIn3a nHpOpMaLH B oOnactu
MIPOMBITIITICHHON MUKPOOUONIOTHH u
OMOTEXHOJIOTHH; METOJaMHU IIOHCKa, 0TOOpa u
HCCIIEI0BAHNSI MUKPOOPTaHU3MOB.




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‘-leﬁl—[I)IX 3aHSATHIL M OTBEIEHHOI0 HA HUX KOJHYECTBA
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 U NPAKTHUECKUE Pedepar
OCHOBBI ~MHUKpPOOHOJIOTHYECKOT0  IMOJYyYSHMS Joknan
OaKTepHaJIbHBIX yI0OpEeHUI

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

8 Tema 8. bakrepuanbHble cpeacTBa 3allUThI 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
JUIHUI0B U UX IPOMBIIIJIEHHOE UCTIOJIb30BaHUE 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. IlomyyeHnme ¥  HCIOJIB30BaHHE
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.
MHUKPOOHOJIOTHUECKOTO IPOU3BOJICTBAY.).
IToaroToBka K NpPakTUYECKOMY 3aHATHIO C MCIOJIb30BAHUEM Pedepar Matepuaisr
KOHCIIEKTa JIEKIIUM U PEKOMEHAYEMOMH JINTEPaTyphI. 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 Ipe3eHTaluei.
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 Marepuarnst
BaKIMH, OakTepruo(aroB H|KOHCIEKTA JIEKIIUN H PEKOMEHIYEMOM JTHTEePaTyphI. Hoxnan JICKIUH, YICOHHUKH.
MEINIMHCKHX NpenapaToB. |CaMOCTOATENBHOE U3yYEHUE TEOPETHUUYECKOTrO MaTepHaa Io 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. AMuHokucOTHl.  |[IoAroToBKa K MPakTHUECKOMY 3aHITHUIO C HCIIOJIBb30BaHUEM Marepuainst
brocuHTe3 ¥ IPON3BOACTBO. [KOHCIIEKTA JIEKIIMU U PEKOMEHTyEMOM TUTEpaTypBhl. JICKLIMH, YICOHHKH.
8 ITponyuentsl. Coipbe, CaMocTosITeIbHOE M3YUCHHE TEOPETUUECKOr0 MaTepuaia Io 9 5 Pedepar Ocrostas
IIUTATENLHBIE CPEIBI, TeMe: « MHKPOOHOIOrHYECKHI 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 T10 . 1-3.
TeMe pedepara.
Tema 11. TIpousBoactBo |IloaroTroBka K MPakTUYECKOMY 3aHATHUIO C UCIOJb30BAaHHUEM 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 TOKIAJ Mo TeMe pedepaTta mn. 1-3.
C Ipe3eHTalueil.
Tema 14. IIpombinuieHHoe|lloAroToBKa K MPaKTUYECKOMY 3aHATHUIO C UCIOJb30BaHUEM Marepuaist
noJy4eHue ru00epeuInHOB |KOHCTIEKTa JISKIIUH U PEKOMEHyeMO JTUTepaTyphl. 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 UCIOJb30BAaHUEM 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 «MUKpOOHONOTHYecKHe MPOLECCHl U CTaINH, UCTIONIb3yeMbIe 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 |« MUKpPOOHOIOTHYECKHE MPOIIECCHl M CTa UK, HCIIOIb3yeMble 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 MaTepUa 1Mo 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
o~ ILII. 1-
C TIpe3eHTaIe.
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 moOATrOTOBUTH AOKIAA TIO 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.

11
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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 JOKIAJA MO TeMe pedepaTa 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 mosydeHHs MOCEBHOTO Martepuaia. [lomydeHne MOCeBHOTO MarepHaia 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. IIpou3BoACTBO KOPMOBBIX 0€JIKOBBIX POIYKTOB

[Tpobnema "GenkoBoro aedumuTa" U CrocoObl €ro JIMKBUIAINUH (TOMCKH MTEPCIIEKTHBHBIX
KynbTyp). Comepikanue U cocTaB OEJIKOB, aMUHOKHUCIIOT ¥ HYKJICHHOBBIX KHCIOT B MUKPOOHOM
onomacce. J[poXkKM Kak HCTOYHHMK IOJIyUYCHHS OCIKOBBIX MHPOAYKTOB. OCHOBHBIE CBOMCTBa
npoxokeid.  IlomyueHume  KOPMOBBIX — JIpOXOKEH  Ha  pa3iMuHOM  ChIpbe  (Menacca,
[EJUTF0JIO30COICPIKAIe  CyOCTpaThl, YIJICBOJOPOJHOE ChIPbE, ATAHOJ, METAHOJ, METaH).
[TomryueHne KOPMOBBIX OCIKOBBIX MPOAYKTOB HA OCHOBE  IICJUTFOJIO30PA3PYIIAOIINX
MUIICITHATLHBIX TPUOOB U OakTepuil. [lepcriekTHBBI OTy4YeHUs: OaKTepraIbHONH OMOMACCHI.

Tema 6. Teopermueckue M TPaKTHYeCKHEe OCHOBbI MHKPOOHMOJOIMYECKOr0
NoJiy4eHHs1 0aKTepHaJIbHbIX y100peHui

MukpoOHble  3emiieynoOputenbHble  npenaparbl.  Hutparun.  ®usunonorunyeckue
OCOOCHHOCTH KIyOSHBKOBBIX OaKTepHii M WX B3aMMOOTHOIICHHS C OOOOBBIMU PACTCHUSMHU.
AzotobakTepus. ®dusnonoruueckue ocoOeHHOCTH a3orobakTepa. CriocoObl MPUTOTOBICHUS U
NpUMEHEHHS 3eMJIeyJoOpUTeNbHBIX mpenapatoB. dDocdobakrepun. Pomp OakrepuanbHBIX
yJ100OpeHUi B MOBBILIEHUN YpOXKasi CeNbCKOX03IUCTBEHHBIX KYJIBTYD.

Tema 7. IIpon3BoacTBO BakuH, 0akTepuodaroB 1 MeJHIMHCKHUX NPENapaToB

Bakunel 1 MeaunMHCKE OakTepraibHble penapaThl. OCHOBHBIE THIIBI OaKTEpUaTbHBIX
U BUPYCHBIX BakIUH. OcOOEHHOCTH BBIpalllMBaHHUs OaKTepHil JUIsl MPUTOTOBJIEHUS BAKIIMH.
BakiuHel, NpuroToBiIeHHBIE HA OCHOBE JKMBBIX, OCIA0JIEHHBIX U NHAKTUBUPOBAHHBIX OaKTEpUU.
Bupycubsie Bakiuubl. CyOcTpaThl M CHOCOOBI BBIpAIIMBAHUS BUPYCOB ISl MPUTOTOBJICHUS
BaklMH. OcnaOJeHHble U MHAKTUBHPOBAHHbBIE BUPYCHBbIE BaKIMHBI. llepCcreKTHUBBI MOTyYEHUS
BBICOKOOYMIIEHHbIX ~aHTUI€HOB M3 BakuuH. [lodydyeHue OakTepuilHBIX MpemnapaToB
OoupuaymobaKTeprHa, KoJInbakTepuHa u JlakrobakTepuHa. [IpuMeHenue B MeIuIIuHE.

Tema 8. bakTepuajbHbie cpeACTBa 3a1UThI pACTEHU

[IpeumymiectBa OakTepHATBHBIX CPEJCTB 3aAIUTHl PACTCHUNA MeEpes] XUMHUYECKUMH.
DHTOMOIIaTOT€HHbIE Mpernaparbl OaKTepHalIbHOTO, IPUOHOTO W BUPYCHOTO IPOUCXOXKICHUS.
[TpoaylleHTBl ~ SHTOMOINATOTEHHBIX  MpPENaparoB, HX  (U3UOJIOTMUYECKHE OCOOCHHOCTH.
ITopaxaromee AeCTBHE HTOMOINATOTEHHBIX IPENApaToB: IPOHUKHOBEHHE, Pa3MHOKEHHE B
Tene HAaCEKOMBIX, o0Opa3oBaHue TOKCHHOB. JlenapobaniyH, HHTOOAKTEPHUH,
outokcubamuH, OoBepuH. IlpuroroBnenue. Ilpumenenume. BupycHble mpenaparsl.
KyneTuBupoBaHue BUPYCOB JAJIs IPUTOTOBJIECHUS NpenapaTtoB. CrocoObl IPUMEHEHHUS.

Tema 9. Amunokuciaorbl. brnocmures m mnpousBoacrso. Ilpoayuenrtsl. Crhipbe,
NMUTATECJIBbHBIEC CPE€/AbI, TEXHOJIOIUA

Buocunres u npoussojacTBo. [IpenmyiiecTBa MUKpOOHOIOTHUECKOT CIIOc00a MOTy4eHHS
aMHHOKHUCIIOT Iepe]l XMMUYECKUM CHUHTe30M. buocuHTe3 nusuHa. [IpoayneHTsl Ju3uHa U UX
KyJIbTUBHpOBaHHUE. lloaydeHne KpUCTAJUIMUECKOTO IIpernapaTa M KOPMOBOIO KOHIIEHTpaTa
mu3uHa. [Ipemukcebl. CrnocoObl MONydyeHMs] TIIyTAMUHOBOM KHMCJIOTBI M IJIyTamara HaTpusl.
ITponyuenTsl. Colpbe U cpenbl AJis MOTYYEHHs TIIyTaMUHOBOM KUCIOTHL. TexHosorus mpoiecca.
[Tonyyenne tpunrtodana. Cpenpl, NpPOAYLEHTHl M HMX KyJIbTUBHUpOBaHHE. buonorndeckoe
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3HaYCHUE TPUNTO(pAaHA U MPHUMEHEHHE ero Ha mpakTuke. [loixydyeHne METHOHHHA U TPEOHHHA C
MOMOIIIBI0 MUKPOOHOTO CHHTE3A.

Tema 10. Buramuubl u BuTamMuHHbIe npenapatbl. Ilpogyuentsl. Ilonydenue u
NpUMEHeHHe

[Tony4yenue Butamuna Bio. [Ipoayunentsi. Ilpaktuueckoe ncnomnp3oBanue. Pudoduasum.
[Tponyuentsl. Ilyte 6uocunTe3a puboduaBuna u ero perynsauus. [lomyyenue u npumMeHeHHeE.
Oprocrepun. [Ipoayuentsl. buocunre3 sprocrepuna. [lonyuenue u npumenenue. buocunres
KapOTUHOMIOB. YCJOBHsS 00pa30BaHUS KapOTHHOUIOB MHUKpoopranu3mamu. lIpoayneHTsl u
IIPOMBILUICHHOE IOJIy4eHUE KapOTMHOMIOB. lcrmosb30BaHME KapOTMHOHMIOB B HApOJIHOM
XO0341CTBE.

Tema 11. IlpousBoacTBo ¢pepmenTHBIX npenaparos. Ilpogyuentsl. Homenkiaarypa
(pepmeHTHBIX NpenapaToB. UMMoOuIn30BaHHbIE (pepMEHTHI

Hctounuku mnonydeHuss QepmeHtoB. OcoOeHHOCTH (HEPMEHTOB MHKPOOPTaHHU3MOB.
[Iponyuentsr  ¢depmenToB. Homenkmatypa ¢GepMeHTHBIX npenapaToB. [Ipon3BoACTBO
IpernapaToB C IMOMOIIBI0 TIOBEPXHOCTHBIX W TIYOMHHBIX KYJIBTYp MHKPOOPTaHU3MOB.
[Tpon3BOACTBO OUMIIEHHBIX U TEXHUUECKUX (pepMEHTHBIX IpenapaToB. [lonyuenue npenapaTos
¢ ungexcom [12x, I'2x, TI3x, I'3x, [110x, ['10x. [TonmyuyeHue KpucTalaIM4ecKuX (epMEHTHBIX
[IpernapaToB.

NmmoOunmn3oBanHbie pepMeHThl. MeTo bl uMMoOuIn3anuu. [Ipomneccsl, OCHOBaHHbIE Ha
HCII0JIb30BaHUU UMMOOMIIN30BaHHbBIX (DEPMEHTOB.

[TpumeHneHne GpepMEHTHBIX MPENnapaToB B KUBOTHOBOJACTBE, TEKCTUIHHOM, KOKEBEHHOI,
MUIIEBON, KOCMETUYECKOM MPOMBIIIJIEHHOCTH U B MEJIULIUHE.

Tema 12. MukpoOHOJIOTMYECKHUI CHHTe3 JIMIMIAOB M HWX MNPOMbINLIEHHOE
HMCII0JIb30BaHHE

XUMHYECKUH COCTaB JTUMUA0B MUKpoOpraHu3MoB. [yt oOpa3oBaHus KUPHBIX KUCIOT U
cuHTe3 munuaoB. [lpoaynenTsl. Cpenpl, cbipbe. [lonydyeHre u mpoOMBIIUIEHHOE UCTIOIb30BAHNE

Tema 13. MUKpP0OOHOJIOrHYeCKHI CHHTE3 MOJTHCAXAPH/I0B

[Tonucaxapuasl IUTOIUIa3Mbl U MeMOpaHHBIX CTpPYKTyp. Ilommcaxapuabl KiIeTOUHBIX
CTCHOK. BHeknerounble mnonucaxapuabl. IlpoayneHTsl.  VYciioBus — KyJIbTUBHUPOBAaHUS
MUKpPOOPTraHW3MOB U OMOCHHTE3a MOJIMCaXapui0B, KOHTPOJIbHbIE MEXaHU3MBI. [IpombllieHHOe
nosydeHue. IIpakThueckoe HCIONIB30BAaHUE IIOJUCAXapUIOB B IIHINEBOM, JIAKOKPACOYHOM,
TeKCTWJIBHOM, OyMaKHOH, (apMareBTUHIECKON, KOCMETHYECKOW TMPOMBIIIICHHOCTH W B
MequuuHe. Jlekctpan —  3ameHuTenb  IuiasMbel - KpoBU.  Ilomydenue.  IlepcrnexTuBbl
MIPOMBIIIJIEHHOTO OJy4YeHUs M IPUMEHEHHs OaKTepHalIbHbIX U TPUOHBIX HK30IMOIHCAXapUI0B.

Tema 14. IIpomMpbllIeHHOE NOJyYeHUE THO0epeJINHOB
I'u66epemnunbl. 3Hauenue. [Ipoaynentsl. [IpoMbliieHHOE TOTy4YeHNE

Tema 15. Ilosryuenne 3THJI0BOIO CIUPTA

CnuptoBoe OpokeHne. XUMHU3M CHUPTOBOrO OposkeHus. DU3NOIOTHYECKHUe aCHeKThl
Oopoxenust. CyOctparHoe HMHrubupoBanue, 3(QeKTbl AMAYKCHH, BIUSHHE TEMIEPaTypHl,
kucioposa. Perymsmus. Dddekr [lactepa.

[Tonyuenune otunoBoro cnuprta. CbIpbe, cpeabl, HUX [PUTOTOBIEHHUE. JpOXIKH.
CucremaTnka M NPOM3BOACTBEHHAs XapaKTEpUCTUKA Ipoxoked. IlyTw ycoBeplieHCTBOBaHUSA
crnoco0a TOJIyueHHs] CIOUpTa B INPOMBIIUIEHHOCTH. [IpoTOYHOE KYNbTUBHUPOBAaHHE C
PELMKIMPOBAHUEM KJIETOK. bpokeHue ¢ AMCTMILIALMEN, UCIOIb30BaHHE MMMOOMIN30BaHHbBIX
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kieTok. IIpou3BoaCTBO cMpTa U3 Menacchl, KapTodens, 3epHa, TMAPOIU3aTOB JPEBECHUHBI,
MOJIOYHOU CBIBOPOTKHU. IIpuMenenue cnupra.

Jpoxokn B BuHOJENMH. TexHOIOrus Nnpous3BOACTBAa BUH. BONE3HU BHH, BBI3BIBAEMBIE
MHUKpoopranuzMamu. OCOOEHHOCTH TEXHOJIOTHHU TI0I0BO-ATOAHOTO BUHOACIHSL.

Jpoxokn B nuBoBapeHuu. 1IponssoacTso nusa. Bpenurenyn npousBoacTsa.

Tema 16. MukpoOuosoruyecKkue MNpouHeccbl M CTAAMH, HCHOJb3yeMble B
XJ1€00NeKAPHOI NPOMBILILIEHHOCTH

XneOonekapHble JPOXOKUA. TEXHOJOTHS MPOU3BOJCTBA XJIEOOMEKAPHBIX JIPOMIKEH.
Mukpoopranus3mMsl, BbI3bIBAIOIIME MOPUY XJI€O0ONEKAPHOTO MPOU3BOICTBA

Tema 17. MuxkpoOuoJiornyeckne npouecchl U CTaJuM, UCIOJIb3yeMble B MOJOYHOM
NPOMBILLIEHHOCTH

['omo- u rerepodepMEHTATUBHOE MOJIOYHOKHCIOE OpoxeHne. XapaKTepHCTHUKa
OCHOBHBIX  CBOMCTB  MOJIOYHOKHCIBIX  Oakrepuil. [Ipom3BoacTBa, OCHOBaHHBIE  Ha
KHU3HEIEATEIIFHOCTH MOJIOYHOKHUCIIBIX OaKTEepHUid: MPOU3BOACTBO KHCIOMOJOYHBIX IMPOIYKTOB,
Chlpa, pkaHoro xJyeba, KBaca, KBaIlEHbIX OBOILEH, cuioca. ApomMaTooOpasyrouue,
Me30(uIbHBIE M TePMOQUIBbHBIE ITaMMBL. OHOIITAMMOBBIE U MHOTOIITAMMOBEIE 3aKBACKU U
UX MIPUMEHEHHE B IPUTOTOBICHUH MOJIOYHOKHCIIBIX MPOJYKTOB U B Xje0onedeHuu. TexHonorus
IPUTOTOBJIEHUS ChIPOB. [IpOMBINITIEHHOE MONY4YeHHE MOJIOYHOM KuciIoThl. Mcnonb3oBaHue
MOJIOYHOKHUCIIBIX OaKTepHil B MACHON M phIOHON MPOMBILUIEHHOCTH.

[TponimonoBokuciioe Opokenue. [IponmoHOBOKKCIBIE OakTepuu. XapaKTepPHCTUKA
OCHOBHBIX CBOMCTB, CHCTeMaTH4YecKoe MOJOXKEeHHE. XUMU3M MPOMUOHOBOKUCIOT0 OpOXeHUs U
KOHEYHblE MpOoAyKThl. [IpumeHeHne OakTepuil B CBIPOJEIHH. Hpyrue obnactd ux
IIPAKTUYECKOTO UCIIOJIb30BaHUS.

Tema 18. Teoperuyeckne W TPAKTHYECKHE OCHOBbI MHKPOOHOJIOTMYECKOTO
MOJIy4YeHHs pacTBOpUTeIel

Anerono0yTtuinoBoe O6posxenue. CBoiicTBa OakTepuii, BbI3bIBAIOIIMX OpokeHue. BiusHue
Ha XapakTep OpoKeHMs MCTOYHUKOB a3oTa M 3HaueHuil pH cpeapl. TexHonoruueckas cxema
IPOU3BOACTBA alleToHa 1 OyTaHoia. MIx nmpumenenue. Mcnons3oBanue 6apsl.

Tema 19. MukpoouoJioruyeckasi Tpanchopmanus

[Tpunmuns! TpanchopMmaiu. Mukpoopranusmbsl-TpaicopmaTopsl. Tumbsl HpoleccoB
tpancopmanuu. Ilonmutpanchopmannu. HenpepriBabie Metoasl. Tpanchopmalius cTepouaoB.
[Tonyyenue ropMoOHanbHBIX TnpenapaToB. TpaHcdopmarus yriaeBojoB. TpaHcdopmarus
QHTUOMOTHKOB.

Tema 20. TeopeTuyeckne W TIPAKTHYECKHE OCHOBHI MHKPOOHOJIOTHYECKOTO
MOJIy4YeHHUS OPTaHUYECKHUX KHCJIOT

[ToryueHne OpraHUYECKUX KHUCIOT U3 YIiaeBoJAOB. IIpoM3BOACTBO JTMMOHHOM KHCIOTHI.
ITponyuentel. KynpTuBHpOoBaHME Ha IOBEPXHOCTH TBepAoW cpensl. [loBepxHOCTHOE
KYJIbTUBHpPOBaHUE Ha KUIKOW cpene. I 1yOMHHOE KylnbTHMBHpOBaHUE. MexaHuU3M OHMOCHHTE3a.
[Tpon3BOCTBO WTaKOHOBOH, (yMapoBOW, TIIOKOHOBOM KHCIOT M MEXaHHW3M OHOCHHTE3a.
Oprannydeckue KUCIOTHI U3 H-aJIkaHOB. [lomydeHne o-KeToriyTapoBou, hyMapoBoil, siOI09HON
Y SHTapHOM KUCJIIOT.

Tema 21. IlosyyeHne U MCNOJIb30BAHHME MHKPOOPTraHU3MOB B NPHUPOIOOXPAHHOM
AeATeIbHOCTH
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Hcnons30BaHue MHUKpPOOPraHU3MOB IpH 100bde HedTH W yrisa., IlyTu moBbImIeHHS
HepTeoTnaun. MHUKpOOpraHu3Mbl M OHONPOIYKTHI, HCIOJNb3yeMble NpU J00bIe HEPTH.
Hcnonp3oBanne MeTaHOTPO(MHBIX MUKPOOPTaHW3MOB TPH J00BIYE KaMEHHOTO Yrisl. MeTomsl
yJaJIeHUs] METaHa.

[lomyueHne ImITAaMMOB MHKPOOPTAHM3MOB, CIHOCOOHBIX K JECTPYKIMH CTOWKHX
IPOMEXYTOUHBIX TPOAYKTOB pa3lI0KEHUS MECTHLUIOB, T'epOULUAOB, JIUTHOUEIIIIOIO3BL,
YIOAJIICHUIO TSDKEJIBIX METauIoB. [IpMMeHeHne MHKpPOOPTaHM3MOB JUIS O3JIOPOBJIICHHUS IIOYBHI,
IPECHBIX BOJ, MOPEH U OKEaHOB M OXPaHbI UX OT 3arpsi3HEHUN MPOMBIIUICHHBIMU U OBITOBBIMU
OTXO/IaMH.

4.3.1. IlepeyeHb cCeMUHAPCKHUX, MPAKTHYECKHUX 3aHATHH 1 JIa00PaTOPHBIX PadoT

Ne Ne HaumeHoBaHue TpynoeMKoCTh Ouenounnie | DopmMupyembie
n/H | pa3aeia CeMHUHAPOB, (1ac.) cpeacrsa KOMIIeTeHIIUH
U TeMbl NMPAKTHYECKUX U Bceero N3 Hux (MHIMKATOPBI)
Ja00paTOPHBIX padoT | yacoB npaKkTuyecKast *
MO/ITOTOBKA
1 2 3 4 5 6 7
1 | Tema2 OO1mue 3aKOHOMEPHOCTH 1 Konrponbnas ITK-3
JKU3HEICSITEIBHOCTH pabora HJIK 131
MHKPOOPIaHU3MOB (TecTHpOBaHUE) HJIK k3.2
HJIK pxcss
2 | Tema 4 Tunoast 2 IMucemenHast IIK-3
TEXHOJIOTUYECKas CXema pabora HJIK nkcsa
MHKPOOHOJIOrHYECKOTO HJIK g3z
IPOM3BOICTBA
3 | Tema5 Muxkpobuonornyeckui Pedepar MK-3
CHHTE3 KOPMOBBIX 1 Hoxman MK 13
HJIK g3z
OENKOBBIX MPOTYKTOB
4 | Tema 6 MukpoOHbIe Pedepar ITK-3
3eMIIeY100pUTEIbHBIE Jloka MK nxcsa
npernaparsl: HUTParvH, 1 MK nxcs.2
a30To0aKTepuH,
docdobakTeprH.
5 | Tema?7 [Tpou3BOACTBO  BAaKIWH, Pedepar IK-3
GakTepruodaros u 5 Jokan HJIK k31
MEIMIIMHCKHX MK 32
MpEnapaTos. PIK e 33
6 | Tema8 ITpou3BOACTBO Pedepar IK-3
OaKTepuaIbHBIX CPEICTB 1 Joxnaz HJIK rixc3a
3aIUTHl PACTCHHUI HJIK rixcs.2
7 | Tema9 MuKpOOHOTIOrHIeCKHH Pedepar IK-3
CHHTE3 aMHHOKHUCIIOT 1 Jokan HJIK rixc3a
HJIK rixcs.2
MK k3.3
8 | Tema 10 | [lomydeHue BUTAMHUHOB M Pedepar IK-3
BHTaMHHHbIX MIPEIapaToOB 1 Joxnan HJIK k31
HHR‘ IIK 3.2
9 | Tema 11 | IIpousBoacTBo Pedepar IK-3
(epMEHTHBIX TIpENapaToB 2 Joknman HJIK nxcsa
HJIK ks
10 | Tema 12 | MuxkpoOHOIOrHYECKHU 1 Pedepar IK-3
CHUHTE3 JUINIOB U UX JTloxmnan HJIK praa




18

IIPOMBIIIEHHOE HIK 1x32
UCIIOJIb30BaHHE

11 | Tema 13 | [IpombinieHHOE Pedepar IK-3
THOJTyYCHHUE 1 Joxnaz HJIK s
HOJIMCaxapyI0B HIK 532

12 | Tema 14 | [IpombiienHoe Pedepar IK-3
TIOJTyYEHHE 1 JTokmaz HJIK nxcsa
rub0OepeTMHOB HIK nxcs.2

13 | Tema 15 | [lomydeHue 3THIOBOrO Pedepar IK-3
crupTa Joxnan HJIK nxcsa
MHKpPOO 2 HIK nxcs.2

POOHOTIOTUIECKIM
crocooom

14 | Tema 16 | MuxpoGuonorudeckue Pedepar IK-3
IPOIIECCHI M CTA/IUH, Joxnan HJIK nxcsa
UCIIOJIb3y€EMbIE B 2 HJIK g3
xJe0oreKapHoi
HPOMBIIIJICHHOCTH. .

15 | Tema 17 | IIpousBojicTsa, 2 Pedepar IIK-3
OCHOBAHHBLIE Ha Ioxman MK nxc3a
JKU3HEAEATEILHOCTH MK k32
MOJIOYHOKHUCIIBIX
OaxTepuit

16 | Tema 18 | Texnomornueckas cxema 1 Pedepar IK-3
[POU3BOJICTBA allETOHA H Jloka MK nxcsa
Oyranosna. Mx MK nxcs.2
IpUMEHEHHE.

17 | Tema 19 | Muxpobuonoruyeckas 1 Pedepar IK-3
TpaHchopmarus Jloka MK nxcsa
OpPTaHMYECKUX BEIIECTB. HIK 32

18 | Tema 20 | Teoperudeckue u 1 Pedepar IK-3
[PaKTHYECKUE OCHOBBI Toxmnan UK rresa
MHUKPOOHOJIOTUIECKOTO HAK sz
HOJTyYCHHUS OPraHHUYECKUX
KHUCIIOT.

19 | Tema 21 | Vcnoms3oBaHue - Ioxman ITK-3
MHKpPOOPTaHU3MOB B HJIK pixc3a
HPUPOJ0OXPAHHOM HIIK pics2
JIeSITeIbHOCTH

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX Ha CAMOCTOSITEJIbHOE M3y4YeHHe
CTYACHTAMH B PAaMKaxX caMocTosATeJbHOoM padotsl (CPC)
Ne n/m Tema 3ananue Dopmupyemas NAK
KOMIEeTEeHIHsI

IloaroroBka k I1K-3 UK rre s
KOHTPOJILHOH paboTe HIK g 32

Tema 2. O0mue (TecTupoBaHUIO) C WK k33

3aKOHOMEPHOCTH UCTIONIb30BAaHUEM

’KU3HENIeSTeIbHOCTH KOHCIEKTA JICKIINHU 1

MHKPOOPTaHU3MOB pEeKOMEHTyeMO
JUTEPATypPHI.

W3yunts TEOpeTHUECKUI
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MaTepuan no teme «O0mue
3aKOHOMEPHOCTHU
JKU3HECATEIbHOCTH
MHUKPOOPTaHH3MOB)

Tema 4. Tunosas
TEXHOJIOTHUYECKas cXxeMa
MHUKPOOHOJIOTHYECKOTO
MIPOU3BOCTBA.

IToaroroBka Kk TMCbMEHHOM
KOHTPOJILHOH paboTe ¢
HCIIONb30BaHUEM
KOHCIEKTa JIEKIUH U
PEKOMEHIyeMOU
JINTEPATYPBHL.

N3yuuts TEOpETHUECKUI
MaTepuai 1o TeMe:
«OcHOBHBIE
TEXHOJIOTUYECKUE CTATUU
MHUKPOOHOIOTHUECKOTO
MIPOU3BOCTBAY.

[K-3

MK k14
HJIK k1.5

Tema 5. [IpousBoacTso
KOPMOBBIX OEITKOBBIX
MIPOLYKTOB

N3yuuth TEOpETHUECKUI
MaTepHal 1o TeMe
«MUKpPOOUOTOTHUECKHHA
CHHTE3 KOPMOBBIX
OEJIKOBBIX IPOIYKTOBY.
Hanwmcats pedepar u
MOJITOTOBUTH AOKJIA] 110
TeMme pedepara ¢
[IpE3EHTalUEH.

[1K-3

H/ZIK IIK 1.2
MK px1.3

Tema 6. Teoperuueckue u
NPaKTUYECKHUE OCHOBBI
MHUKPOOHOJIOTHYECKOTO
MOJTyYeHUS
OaxTepuaNbHBIX
yAOOpEeHHIA.

N3yuuth TEOpETHUECKUI
Marepuail 1o TeMe:
«MwukpoOHBIE
3eMIIey 100 pUTENLHBIE
npernapaTsl: HUTParuH,
a30TO0aKTepyH,
dhocdobakTeprny
Hanwmcats pedepar u
MOATOTOBUTH JIOKJIA]T 110
TeMme pedepara ¢
[pE3EeHTalUEH.

IK-3

HJIK k1.2
HJIK x5

Tema 7. IlpousBonactBo
BaKIMH, OakTepuodaros
5 MEIULITHCKUX
Ipernaparos.

N3yuuth TEOpETHUECKUI
MaTepuai 1o TeMe:
«ITpou3BOICTBO BaKIIMH,
Oakteprodaros u
MEIUIMHCKUX
MIPENapaToOBy.

Hamucats pedepat
[IOATOTOBUTH JOKJIA 110
Teme pedepara ¢
[IpEe3EeHTalUEH.

IK-3

WK nxc 1.1
HIIK px 1.2
HJIK k1.5

Tema 9. AMUHOKHUCIOTEL.
Buocunres n
MIPOU3BOJICTBO.
IIponxymienTsr. Criphbe,
MUTATEIbHBIC CPEIbI,
TEXHOJIOTHSL.

N3yuute  TeOpeTHUECKUil
MaTepua 1o TeMe:
«MUKpPOOHOTOTrHUECKHUHA
CUHTE3 aMUHOKHCIIOTY.
Hamucate  pedepar
[IOATOTOBUTH  JIOKNAJ IO
TeMe pedepara c
Mpe3eHTalue.

IK-3

HﬂR IIK 1.2
HJIK nxr s
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Tema 10. Buramunbl u HN3yunts  TEOpETHUECKUI IIK-3 HIK k12
BUTAMHHHEBIC TIPETapaThl. | MaTepHUal IO TeMeE: UK i3
IIponyuentsl. [lonyuyenue | «IlonyyeHrne BUTaMHHOB U
U IpUMEHEHHUE. BUTAMHHHBIX MPEIIapaTOBy.

Hamucate  pedepar wu

MTOATOTOBUTE  JOKJIAM IIO

TeMe pedepata c

IIpE3EeHTalUEH.
Tema 11. TlpousBoactBo | U3yuuTh  TEOpETHUECKUI I1K-3 HIK i 12
(hepMEHTHBIX MaTepua 1mo TeMe: HIK g3
Mpenaparos. «IIpousBoacTBo
[IpomyneHTHL. (hepMEHTHBIX TIpENapaToBy.
Howmenxkmarypa Hamucate  pedepar wu
(hepMEeHTHBIX MTOATOTOBUTE  JOKJIAM II0
MpenaparoB. TeMe pedepara v
NmMmoOnnm3oBaHHbIE Mpe3eHTalueH.
(hepMEeHTHI.
Tema 12. M3yuuts  TeopeTHUeCKuil I1K-3 HIK k12
MuKpoOHOIOTHUECKUH MaTepHUall 1o Teme: UK k3
CUHTE3 JIMIIUI0B U UX «MUKpOOHOTOTHIECKHIA
MIPOMBIIIUICHHOE CHHTE3 JIMIHIOB H HX
HCIIOJIb30BaHUE MIPOMBIIIICHHOE

HCTIOJIb30BAHHE.

Hamucate  pedepar wu

MMOJATOTOBUTL JIOKJIAJ TIO

TemMe pedepara c

Mpe3eHTalueH.
Tema 13. M3yuute  TeopeTHuecKuil T1K-3 WK i 12
MuKpoOHOI0THUECKUH MaTepHrall 1o TeEMe: HIK k13
CHHTE3 MOJINCaxapuioB «[IpombineHHOE

TIOJTyYeHUE

TIOJTHCAXapPHUI0B»

Hammcates  pedepar

MMOATOTOBUTL  JOKJIAI II0

TeMe pedepara c

[pE3EeHTalUEH.
Tema 14. | I3yunTh  TEOPETUUYECKHIA I1K-3 HIK k12
IIpomsiieHHOE MaTepua 1o TeMe: HIK 13
MoJTy4eHHe «I'nb6epemnHeI.
rub0eperuInHOB 3nauenue. [IpombinuienHoe

MOy YCHUE.

Hamucate  pedepar wu

MMOJATOTOBUTL  JIOKJIAJ TIO

TeMe pedepara c

MIpe3EHTALNEN.
Tema 15. Tlomydenme | I3yuynTh  TEOpPETHUUCCKUI I1K-3 WK k12
3THJIOBOTO CITUPTA MaTeprall 1o TeEMe: UK k3

«[lomyyeHne  3THIOBOTO
CrHpTa
MHKPOOHOJIOTHIECKUM
CrIoco00oMY.

Hamucats  pedepar wu
MOJITOTOBUTH  JIOKJIAJ  TI0
TeMe pedepara c
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[IpE3CHTalUEH.
Tema 16. M3yuuts  TeopeTHUecKuit I1K-3 HIK k1.2
MHuKpPOOHOIOTHIECKHE MaTepua 1mo TeMe: HIK g3
MIPOIIECCHI M CTAITHH, «MHUKPOOHOIIOTHUCCKHE
UCTIOJIb3YEeMBIC B MIPOLIECCHI u CTaIuH,
xJ1e00TeKapHo HCIIONTb3yeMbIe B
MIPOMBITTUICHHOCTH xJ1e00TIeKapHOM

MIPOMBIIIJICHHOCTH.

Hamucate  pedepar wu

IMOJATOTOBUTL JIOKIIAJ TIO

TeMe pedepara c

[IpE3EeHTalUEH.
Tema 17. W3yunte  Teopermdeckuit T1K-3 YK px 1.2
MukpoOunonornyeckue MaTepua 1o Teme: UK px3
MPOIIECCHI M CTAIHH, «MuUKpOOHOJIOTHIECKHE
HCIIOJIb3yEeMbIC B MIPOLIECCHI u CTauH,
MOJIOYHOU HCIOJIb3YyEMbIE B MOJIOUHOMN
MPOMBIIIICHHOCTH MIPOMBIIIJICHHOCTH.

Hammcates  pedepar

MMOJATOTOBUTL JIOKJIAX IIO

TeMe pedepara c

MIpE3EHTalUEH.
Tema 18. Teopernueckue | U3yuyuTh  TEOpPETHUECKUI I1K-3 HIK k12
U TPAKTUYECKUE OCHOBBI | MaTE€pHUal IO TEME: HIIK pxr3
MHUKPOOHOJIOTHIECKOTO «TexHomornyeckass cxema
MOJTyYEHUS MPOW3BOJACTBA alleTOHa |
pacTBopUTENEH OyraHoIa. Nx

MIPUMEHEHUE.

Hammcates  pedepar

MIOATOTOBUTh JOKJIAL IO

TeMe pedepara c

MIpE3EeHTalUEH.
Tema 19. M3yuuth  TEOpeTHUECKUil I1K-3 HIK i 12
MukpoOuonorudeckas MaTepua 1o Teme: UK ks
Tparchopmanus «MwukpoOuomornieckas
OpPraHMYECKUX BEIICCTB TpaHchopmanus

OpPraHUYECKUX BEIICCTBY.

Hamucate  pedepar wu

MIOATOTOBUTh JOKJIAL IO

TeMe pedepara c

MIpe3EHTALNEN.
Tema 20. M3yuute  TeopeTHueckuil I1K-3 HIK k12
TeopeTuueckue u MaTeprall 1o TeEMe: UK k3
MPAKTHYECKHUE OCHOBBI «TeopeTuueckue u
MUKPOOHOJIOTHIECKOTO MIPaKTHIECKUE OCHOBBI
MOJIyYEHHUS] OPraHUIEeCKUX | MUKPOOHOJIOTHUECKOTO
KHCJIOT [OJIyUYEHUSI OPraHUYECKUX

KHCIIOT.

Hamucate  pedepar wu

IMOJATOTOBUTL  JIOKJIAJ TIO

TeMe pedepara c

MIpe3eHTaLNEN.
Tema 21. W3yunth  TeOpeTHUECKHI T1K-3 UK 1o
Tlonyuenue u MaTepua 1o TeMe: UK g3
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HCIIOJIb30BaHUE «cnonp3oBanue
MUKpPOOPTaHU3MOB B MUKPOOPTaHU3MOB B
MPUPOTOOXPAHHOMN MPUPOAOOXPAHHOMN
JeATETLHOCTH. JIESTEIbHOCTI.

Hamucate  pedepar
MOArOTOBUTh AOKJIAL IO
TeMe pedepata c
[IpE3ECHTalUEH.

4.4, MeToauyeckue yKa3aHHsi M0 OPraHM3alMH CAMOCTOSITEJIbHO PadoThI
CTY/IEeHTOB

CamocrodrenbHas paboTa CTYJACHTOB SIBJISETCSI COCTAaBHON YacThIO0 yUeOHOTO mpolecca 1
UMEEeT UENbI0 3aKpelyIeHWe U yriyOJleHWe TMOJIY4YeHHbIX 3HAHUW M HaBBIKOB, IIOUCK MU
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBIIOJHEHME Y4YeOHBIX 3a/JaHUil, MOJArOTOBKY K
IPEJICTOSIIIIUM 3aHATUSAM, 3a4€TaM U K3aMEHaM.

JUis  opraHu3alMM CaMOCTOATENbHOW paboTel mno aucuuiuiuHe «lIpomblienHas
MHUKPOOHOJIOTUS U OHOTEXHOJOTHS» HCIONB3YIOTCS Cleayonre (GpopMbl CaMOCTOSTEILHOU
yueOHOI paboThI:

- PaboTa HaJ KOHCIIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.

- CaMOCTOSITENIbHOE U3YUYEHHE OT/AEIbHBIX TEM, TaparpadoB, HE U3JI0KEHHBIX B JIEKLIUU.

- IloaroToBka K HpPaKTUYECKOMY 3aHSATHIO COCTOMT B TEOPETHUYECKOM MOArOTOBKE U
BBIMIOJTHEHUH MTPAKTUYECKUX 33aJJaHUI (OTBETHI HA BOIIPOCHI U T.J1.).

- Hanincanue pedepaToB, NOAr0TOBKA J0KIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [loaroroBka k 3auery.

Iucomennvie pabomei. [ n3ydeHus TeM, HE U3JI0KEHHBIX B JIEKIIMH, PEKOMEHIyeTCs
MCII0JIb30BaTh OCHOBHYIO M JIONIOJHUTEIBHYIO JINTEPATYPY, a TAK)KE UCTOUHUKH, HAICHHBIE TIPU
MOMOIIM MH(OPMALMOHHO-CIIPABOYHBIX M TOMCKOBBIX CHCTEM. JljIsl 3aKkpersieHus mMarepuana
PEKOMEHIyeTCs IeTaTh KpaTKUE KOHCIEKTHI 1o Teme. B pamkax aucuumniuss! «lIpomeinuienHas
MUKpPOOHOJIOTHS U OMOTEXHOIOTHS» TAK)KE MPETyCMOTPEHO BHIIIOJHEHNE MUCbMEHHBIX paboT, B
KOTOPBIX CTYAEHTHl JOJDKHBI JaTh OTBEThl Ha BONpPOCHL. KadecTBO BBIMOJIHEHHOW pPaOOTHI
OLICHMBaeTCi B XOJ€ OOCYKIEHHUS IaHHBIX BOMNPOCOB IMpU IPOBEIEHUU KOJUIOKBHYMa IO
COOTBETCTBYIOILIEN TEME.

Pegepam — ¢dopma nucbMeHHOU pabOThl, KOTOPYIO PEKOMEHAYETCS MPUMEHATH IMPHU
OCBOCHMHU BApHATUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COAECPKaHUSI HAYUHBIX TPYZIOB, JIUTEPATYPHI IO ONpeAETICHHON TeME.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 1o Mecana. IloaroroBka pedepara mnoapa3zymMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYJACHTOM HECKOJIbKMX JINTEPAaTypHbIX MCTOYHHKOB (y4eOHUKOB, MOHOrpaduid, Hay4HBIX
cTaTed © T.A.) MO ONpeAeNEéHHOM TeMe, HE paccMaTpuBaeMoil MOAPOOHO Ha JIEKLUH,
cUCTeMaTH3allui0 MaTepuaa U KpaTkoe ero usjioxenue. Llens Hanucanus pedepara — npuBuTHE
CTYJEHTY HaBBIKOB KpaTKOI'0 U JAaKOHUYHOTO IPEICTaBICHUS COOpaHHBIX MaTEpHUaIoB U (GaKTOB
B COOTBETCTBHUH C TPEOOBAHUAMM, PEABABISIEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

Crtpykrypa pedepara BKIIIOUAET:

- TurynbHBIN JIUCT.

- ConepxaHue.

- Beenenue, rae kpatko popmynupyercs npobiaema, eib 1 3a1aun pedepara.

- OcHOBHas 4acTb PabOThl COCTOMT W3 HECKOJIBKHUX pa3JesioB, B KOTOPBIX M3JIaraeTcs
CYTh TeMBI pedepara.
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- 3aKJIrO4YeHHE.

- CIIMCOK HCIT0JIb30BAHHOM JINTEPATYPHI.

[Ipu odopmiiennn pedepara ciaeayeT NPUICPKUBATHCI TEXHUUYECKHX TpPeOOBaHUH,
MPEIbIBISEMBIX K pedepaTamM u KypcOBBIM paboTaM, UMEIOIIMXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OmeHka «OTIMYHO» BBICTABISIETCS B TOM cllydae, €clidi B pedepare IMOJHOCTHIO
packpeITa TeMa, MPOAaHATM3UPOBAHO COBPEMEHHOE COCTOSHHME BOMPOCA, MaTepuail H3JI0KEH
JIOTUYHO, IIOCJEN0BaTENbHO, NpPHUBENEHO HE MeHee 10 smTepaTypHBIX HMCTOYHMKOB (Cpenu
KOTOPBIX MpeobiagaeT JuTeparypa 3a rnocjiaeanune 5 jaet), pedepar ohopmiIeH B COOTBETCTBHH C
TEXHHUYECKUMHU TPEOOBAHHSIMH, MTPEIABSIBISIEMBIMH K TAKOTO POJa paboTam.

- O1eHka «XOpoIIo» - TeMa PacKphITa, MPUBEACHO JOCTATOYHOE KOJIMYECTBO MaTepuaa,
HO MPHU 3TOM MaTepual B HEJOCTATOYHOW CTENEHU TPOAHAIU3UPOBAH aBTOPOM, odopmileHUE
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSM.

- OueHka «yJOBJIETBOPUTEIHLHO» - TEMA PACKphITa MOBEPXHOCTHO, MaTepHasl MPUBEICH
KaK MpocTasi KOHCTaTalus ()akToB, HE MPOaHAIU3UPOBaH, B 0()OPMIICHUH UMEIOTCSI TEXHUYCCKHE
HEJIOCTATKH, CITUCOK JIMTEPATYPHI COACPKUT MEHEE 5 UCTOUYHUKOB.

- OLeHKa «HEeyAOBICTBOPUTEIBHO» - TEMa HE PACKPbHITA, CKYAHBI 00beM MPHUBEICHHBIX
MaTepHaioB.

Yemuwiii 0oknad — 310 coobmieHne B TeueHue 10-15 MHH, B KOTOPOM CTYAEHT B
JTAKOHUYHOM (opMe JOJIKEH M3JI0KUTh MAaTeprajl MO COOTBETCTBYIOIICH TeMe, MPUIEPKUBASICh
CIIEyIOIIETO TJIaHA: BBEJIEHHE, OCHOBHAs 4YacTh, 3akitoueHue. JloKiaa CcompoBOXKIAETCs
MPE3CHTALUEH, OTPAXKAIOIEH OCHOBHBIE MOJIOKEHUSI 110 COOTBETCTBYIOIIEH TeMeE, BKIIIOUYAIOIIEH
HaTJsiAHBIe MaTepuanbl (cxembl, Tabmuibl, Goto u T.1.). [lo OKOHUaHUM [OKITana CTYAECHTY
3/IaI0T BOIIPOCHI, KaK MpEnojaBaTeNib, TaK U CTYJAEHTHI, HA KOTOPbIE JOKJIAAUUK JTOJKEH JaTh
MCYEPIBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHus yCTHOTO JOKIaa:

- OneHka «OTIMYHO». B [OKIage MONHOCTBIO pPACKPBITa TE€Ma, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSTHHE BOMPOCA; CTYACHT CBOOOJHO BIAJEET MaTepuUalioM, M3jaraeT ero
JIOTUYHO, TIOCJENIOBATENbHO, JIAKOHWYHO, COONIOAasl OCHOBHBIC MpaBWIa KYJIbTYpPhl PEUH.
Jlokmaa compoBOXKIAETCS MPE3CHTAIMEH, KOTOpas OTpa)kaeT OCHOBHBIC MOJIOKEHHS JTOKJaza,
Mpe3eHTAIUs COCTaBIIeHA TPAMOTHO € COOJIIO/ICHHEM OOMIMX TpeOOBaHMM, MPaBUI MIPUPTOBOTO
odopmiieHUs, Mojgayu TpaduuecKkoro marepuaina, UMEIOTCS CChUIKH Ha TpHUBEIACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIUCOK HCIIOJIb30BaHHOMN nuteparypsl. [Ipu obcyxaennn
JOKJaJa CTYACHT JaeT HWCYEPIBIBAIONINE, apTyMEHTHUPOBAHHBIE, KOPPEKTHBIE OTBETHI Ha
BOIIPOCHI.

- OmeHka «xopotmro». Tema pacKkpsITa, TPUBEIACHO JOCTATOYHOE KOJUYECTBO MaTepHuaa,
HO IIPY 3TOM MaTepuaj B HEIOCTaTOUHOM CTENEeHU MpOoaHaIu3UupoBaH aBTopoM. IIpe3enTanus He
B TIOJIHOW CTENIEHU COOTBETCTBYET OOIIMM TpeOoBaHUsM. OTBETHI CTYJ€HTa HE Ha BCE BOIPOCHI
SBJISIFOTCSL NCUEPTIBIBAIOIIUMHI U apTyMEHTUPOBAHHBIMH.

- OreHka «yIOBIETBOPUTEIbHO». TeMa pacKpbiTa HE MOJHO, MaTepual MPHUBEACH Kak
mpocTtas KOHCTaTamusi (akToB, HE MPOAHAIM3HPOBAH, CTYACHT MOKAa3bIBA€T MOBEPXHOCTHHIE
3HaHUA. [Ipe3eHTanmsi YacTHYHO COOTBETCTBYET YCTAHOBJICHHBIM TpeOoBanusM. [lpu
0OCYXXJIEHUH MOKJIaJa CTYACHT HE BCErja JaeT MpaBUJIbHBbIC, HCUYEPIBIBAIOIINE OTBETHl HA
3aJ1aBaeéMbI€ BOIIPOCHI.

- OreHka «HEYAOBIETBOPUTENBHOY». TeMa JoKiIaga HE pPacKphITa, CKYIHBIA 00beM
MIPUBEJICHHBIX MaTEpUaJIOB; MPE3eHTAMs OTCYTCTBYET. [Ipu 00CyX)aeHUU JOKIana CTYJIEHT He
JIA€T OTBETHI UM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (NMPOEKTOB): HE IPEAYCMOTPEHBI
y4eOHBIM TIITAHOM.
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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. IlpoMbIIIIJIEHHBIE TEXHOJIOTUU MPOU3BOICTBA MOJIOYHBIX MPOIYKTOB: yuebd. [locobue
s ctyn. / O. B. borarosa, H. I'. lorapesa, C. B. CraguukoBa. — CII6 : IIpocrekT
Hayku, 2014. - 269 c.
3. buotexnonorus: yued. [Tocodue / FO. O. Cazpikun, C. H. Opexos, 1. . Yakainesa ;
pen. A. B. Katimmackwii. — 2-¢ m3a. Cre. — M. : Akagemus, 2007. — 254 c.
- IOTIOJTHUTENbHAS JINTEpaTypa
1. TI'paueBa U. M. Texnonorus ¢epmentHsix npemnapatoB / M. M. I'paueBa, A. IO.
Kpusosa. — M. : Onesap, 2000. — 512 c.

2. EpmomaeBa I''A. m nap. TexHomoruss u oOOpyqOBaHHE TIPOU3BOJACTBA IHBA H
0e3anKkoroiabpHbeIX HamUuTKOB. — M. : UPIIO, Axanemus, 2000. — 414 c.

3. Orapkos b. H. buorexnosnoruu Ha ocHoBe rpuboB: MoHorpadus / b. H. Orapkos, T
P. Orapkosga, JI. B. Camycenok. — Upkyrck : M3a-so UI'Y, 2005. — 233 c.

4. TexHOJIOTHS MOJOKA M MOJIOYHBIX MPOAYKTOB : y4eO. s crya. By3os / I'. H. Kpych
[1 mp.]; pea. A. M. lllansiruna. — M. : KomocC, 2006. — 455 c.

0) 6a3pbl JaHHBIX, HHPOPMALHOHHO-CNPABOYHbIE U MONCKOBbIE CHCTEMBbI

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

2. ndopmanmonHas cucrema «EnnHOE OKHO JocTyna K 00pa3oBaTeIbHBIM pecypcamy»
(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 oOpazoBaTenbHbIX CaliTOB - EcTecTBEHHBIE HAyKH

7. http://tusearch.blogspot.com - Tlowck 3IEKTPOHHBIX KHHT, MyOJHMKAIUi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX JIEKTPOHHBIX OMOIHOTEK.

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

9. Science Research Portal - Haydnas moucKoBas CHCTEMa, OCYIIECTBIISAIOIIAN
MOJTHOTEKCTOBBIH TMOWCK B KypHAJIaX MHOTHX KPYITHBIX HAyYHBIX H3ATEIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JAOKYMEHTHI 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 000py10BaHHE:

Aymutopust Ui TIPOBEIAEHHUS  3aHATUH  JEKIMOHHOTO  THMAa:  00OpyJoBaHa
CIIeNUaTM3UPOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHUYECKUMU
cpenctBamu oOyueHus: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATIsSIHBIMU
nocoOMsIMH, O0ECIEeUNBAIOIIMMU TEMATHUYECKUE WJUTIOCTPALlMU MO JUCHUIUIMHE: MPEe3eHTaluu
M0 TeMaM MPOrpPaMMBbl.

Aynutopus A7 TPOBENEHUS  3aHATHM  MpPaKTUYECKOro Tuma: o0opyaoBaHa
crienuanu3upoBaHHol (yueOHoU) MeOenbto Ha 10 MOCaloOYHBIX MeECT; JOCKOH MEIOBOM;
TEXHUYECKUMH CpeacTBaMu o00yudeHus: mpoektop BenQ MS521P  yueOHO-HArISAHBIME
MOCOOHSIMU: PE3CHTAIUH 110 TeMaM IIPOTPAMMBEI.
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Kommbrotepsiii kmace (yueOHasi ayAuTOpHsi) Al TPYIINOBBIX WM HHAWBHIYaJTbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJS H TPOMEKYTOUHOW  aTTecTalid, OpraHU3aluu
CaMOCTOSITEJIbHOW paboThI: ayAuTOpHs 000pyAOBaHa CIeIUaTu3upOBaHHON (yueOHOi) MeOenbio
Ha 20 mOCagOYHBIX MECT, JOCKOH MeJOBOH; 00O0pyAOBaHAa TEXHHYECKHMMH CpPEICTBAMU
o0ydeHust: cucteMHbIid 6J10k PentiumG850, morutop BenQ G252HDA-1 miT.; cucTeMHbIi 0J10K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cucremusiii 61ok 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.; cucremubiii 6siok Pentium G3250, monuTop Samsung T200 HD — 1 mT.;
cucteMHbiit 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemuslii 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; skxpan ScreenVtdiaEcot.
C HEOorpaHWYCHHBIM JOCTYNOM K cetH MHTepHeT M obOecredeHHeM J0CTyla B JJICKTPOHHYIO
uH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aIIH.

[Momemenne s XpaHeHHS W NPO(QHUIAKTHYECKOTO  OOCIYy)XHBaHHS  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 OpPMY, UTO QOPMUPYET Y HUX NMPOPECCUOHAIBHOE MBIIIIEHUE 3a
CUeT CHUCTEeMaTHU3allMd M BbIIENECHUS 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 BUJI JIEKIIUH 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 MaTepuajla HEoO0XOAUMO pemuThb. JIeKnus CTpOUTCS TaKuMm
o0pa3oM, 4YTO TO3HAHUS OOYYaIOIIErocs MPUOIMKAIOTCS K TOMCKOBOHM, HCCIIEN0BATEIHCKON
NESTEIbHOCTH. 3JECh yYacTBYIOT MBIIUIEHHE 00YYalOLIerocs U ero JMYHOCTHOE OTHOILEHHE K
yCBaMBaEMOMY MaTepHaiy.
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- Jlexyus-6eceoa. llpenmonaraer HEMOCPEACTBEHHBIH KOHTAaKT TpENojaBaTeist ¢
ayautopuei. [IpenmymiecTBo JeKkuuu-0ecepl COCTOUT B TOM, YTO OHA MO3BOJISIET MPUBJICKATH
BHUMaHHE CTYJICHTOB K HanOoJjiee BaKHBIM BOIIPOCAM TEMBbI, OIPEACIATh COJCPKAHUE W TEMII
U3JIOKEHHS Y4eOHOro Marepualia ¢ y4eTOM OCOOCHHOCTEH CTY/ICHTOB.

- [Ipakmuueckue 3anamusi — 3TO 3aHATHE, POBOJAUMOE TI0]] PyKOBOJICTBOM TpENoaBaTess
B yueOHOW ayJUTOpUH, HAIPABICHHOC Ha YIIIyOJCHHE HAyYHO-TCOPETHYCCKUX 3HAHUN U
OBIIQJICHUE OIPEIEICHHBIMU METOJAaMU CaMOCTOSITEIBHON paboThl, KOTOpoe (GOopMHpYET
npakTuyeckue ymenus. OfHoM U3 GOpM MPaKTUYECKUX 3aHITUH B BY3€ SBJISICTCS 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 MUKPOOHOIOTHS M OMOTEXHOJIOTHS» TPOBOIUTCS CEMHHAp C
HOJrOTOBKOM M 3aciyIlIMBaHHEM pedepaToB MO aKTyalbHbIM MpoOJIeMaM TEOPHH U IMPAKTUKH
U TOCIEAYIOIUM HUX 00CYKICHHUEM.

- Konnokeuymusl — BujI y4eOHOTO 3aHSTHUS, IPOBOJAUMOIO C LEJBIO MPOBEPKU U OI[CHUBAHHUS
3HaHWH yuamuxcs. KOJUIOKBHYM MOXET MPOBOAMTHCS B (opMe WHIMBUAYAIbHOW Oeceibl
HpernoaaBaTessl co CTYACHTOM WJIM KaK MAacCOBBIA Ompoc. B Xoje rpymnmoBoro o0CyKaeHHs
CTYAICHTBI y4aTcs BBICKAa3bIBaTh CBOIO TOUYKY 3PEHUS IO ONPEACICHHOMY BOIPOCY, 3allUINaTh
CBOC MHEHUE, IPUMCHSIS 3HAHHS, TIOJYUYCHHBIC Ha 3aHITUAX O MPeAMETY. B Xone Ko/uiokBruyma
TaKXe TPOBEPSAIOTCS pedeparbl, APyrue NHUCbMEHHBbIE pabOThl CTYICHTOB, MPOBOJUTCS
3aCIyIIMBaHUE JTOKJIATOB.

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

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTaHIIMOHHBIMH
00pa3oBaTENFHBIME TEXHOJOTUSMH ITOHUMAIOTCSI 00pa30BaTeIbHBIE TEXHOJIOTHHU, peali3yeMble
B OCHOBHOM C IPUMEHEHHEM HH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHUM
TMCIUILTHHBL «[IpOMBIIITIEHHass MUKPOOUOJIOTHS M OMOTEXHOJIOTHS MCIIONB3YIOTCS CIEAYIOIINe
TEXHOJIOTHH:

* keiicoBas TexHOJOrMs — (opmMa IUCTAaHIMOHHOTO OOYYEHHs, OCHOBAaHHas Ha
npeoCcTaBIeHHH O00yJaronmMcs HHGOPMAIMOHHBIX 00pa30BaTENbHBIX PECYpPCOB B  BHJC
CTIEUATM3UPOBAHHBIX HAOOPOB Y4EOHO-METOANYECKUX KOMIUIEKCOB C HCIOJIb30BaHUEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHpopMauu (KeicoB);

" MHTEPHET-TEXHOJIOTHS — CIOCO0 TUCTAaHIIMOHHOW mepenadyn WH(opMaluu, OCHOBAaHHBIN
Ha MCIOJIb30BAaHUH TJI00AJIBHBIX M JIOKAJTBHBIX KOMIIBIOTEPHBIX CETEH /Ui 00ecrieueH s JOCTyTa
oOyJarommxcss K HH(MOPMAIMOHHBIM 00pa30BaTelNbHBIM pecypcaM ¥ JUis  (popMHUpOBaHUS
COBOKYITHOCTH METOJMYECKUX, OPTraHM3alMOHHBIX, TEXHHYCCKHX M IPOrPAMMHBIX CPEICTB
peanu3anu ¥ YIpaBJIeHHsS YYEOHBIM IIPOLECCOM HE3aBHCHUMO OT MeCTa HaXOKACHHS €ro
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 YPOBCHL BJIAACHUA 0a30BBIMH SHAaHUSMHU, YMCHHUAMU, HABBIKAMU, HCO6XOI[I/IMBIMI/I
JJI1 Hadajia o6yquM${ IO JUCIHHITIIIMHE <<HpOMI)IHIJ'IeHHaSI MI/IKpO6I/IOJ'IOFI/I$I u 6I/IOTeXHOJ'IOFI/I$I)>,
ONpeaACIsICTCA CTCIICHDb BJIAJICHUSA HOBBIM MAaTCprUaJIOM N0 Hadalla €ro U3y4CHUs.

TecThl AJ151 BXOAHOI'0 KOHTPOJIsA

KonrpossHas padora Nel | I'pynmna | DUO
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1. MukpoOuosorus nuzydaer:

5. YKaxuTe opraHeilibl 9yKapUOTHOU KIICTKU:

O AKTHHOMUIIETEI O Aspocomsl
O Bupycsl, 6akTepun, MUKPOCKOITHUECKHE O Kapbokcucomsl
3yKapHOTHI O Mesocomsl
O Bupycsl, pacTeHus O MuroxoHapuu
O TI'pubsr O Tumakougst
O IIpocreiimne, MUKPOCKOIIMYECKHE 3YKAPUOTHI, 6. K kakoMy Kjaccy OTHOCATCS IPOXOKH pofa
BHPYCHI Saccharomyces?
2. Kaxkoif Onormonmmep BCTpeYaeTcs TONBKO Y O Beicume rpudst
TPaMIOJIOKHUTENbHBIX OaKTepuii? O HecoBepuieHHBIC TPHOBI
O Jlunononucaxapun O Huzmue rpuds
O Jlunonporeun O IlnecHeBble rpuObI
O Mypeun O Cymuarblie TprOBI
O Ilentunornukas. 7. Bupuon:
O TelixoeBas KMCIIOTa O IlosHas BUpyCHas yacTHLA - HyKJICOKAIICU C J0-
3. JlnuHa xousbleBoi asyxuenouyeuHoi JIHK HOJIHUTENBHBIME CTPYKTYPHBIMHU O€IIKaMU HITH
MPOKApHUOT MOXKET JOCTUTaTh: BHEITHUMH 000JI09KaMH
O 0,25-3 mm O HWueprHas ¢popma Bupyca
O 100-300 mxMm O IIpencraBiseT Karcum
O 10-90 Mmxm O CroocoOeH K OCYIIECTBICHHIO METaOOIMIeCKUX
0O 1-9 Mmxm MIPOLIECCOB BHE KIETKH
O 25-300 MmxMm O  YmepeHHsli mpodar
4. YxaxuTe LUTOIIa3MAaTHYECKHUE CTPYKTYpPHI 8. bakrepun pazMHOXKAIOTCA:
GakTepwii: O bunHapHbIM feneHuEM
0O A»pocoMsl O Meiiozom
O JIuzocomsl O Muro3om
O Muroxoxnapuu O IloukoBaHueM
O XJ10poIruiacTsl O Cnopamu
O DHaomgazMaTHYECKUN PETUKYIIYM
OreHka:

Ouenounvie mamepuasvl
JIHA ynugepcumema

B paMKax  JUCHUIIJIMHBL

«IIpombinuieHHAs

meKyuie2o KOHmpona (opmupyiomesa 6 coOmeemcmeuu ¢

MUKpOOUOJNIOTUS U OHMOTEXHOJIOTHS»

HCIOJIB3YIOTCA CIICAYIOIINEC (bODMI)I TCKYIIETrO0 KOHTPOJI.

- MUChbMEHHAas paboTa;

- TeCT;

- pedepar;

- TOKJIaJl

- KOHTPOITb CAMOCTOSITEIIHHON pabOTHI.

q)OH)I OLICHOYHBIX CPEJACTB BKIOYACT.

- (I)OH,Z[ TCCTOBBIX BaﬂaHI/Iﬁ IO AUCLHUIIIINHE,
- TCMAaTHKa U MaTCpUaJIbl Sa)IaHHfI,

- ICPCUCHb TEM pe(bepaTOB/JIOKHaJIOB,

- BOIIPOCHI Juist camocTositenbHoro nzydenus (CPC)

- BOIIPOCHI ¥ OMJIETHI [Tl 9K3aMEHa,
- KPUTEPHUH OLICHKH 3HAHUU CTYJICHTOB.

Ha3znaueHne olieHOYHBIX CpCACTB: BBIIBUTDH C(I)OpMI/IpOBaHHOCTB KOMIICTCHIIU N IIK-3 (CM. II.

1)
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JleMOHCTpAllMOHHBbIE BADUAHTHI TECTOB /JIsl TEKYIIEro KOHTPOJIA

1. O6namaroT I¥ NPUPOJHBIC IMTAMMbI MEKPOOPTaHHU3MOB CIIOCOOHOCTHIO BBIICIATH U
HAKaIJIMBaTh B MUTATEIHHON Cpejie O0JIBII0E KOTMIECTBO MPOTYKTOB?
o o0mamaroT
o He o01amaroT
O  TOJBKO HEKOTOpBIC
2. B 4eM mposBISETCS pe3yNbTaT MyTallUid MPU CENEKIUU MHKPOOPTAaHHU3MOB —
MPOAYIICHTOB MPAKTHYECKN BaXKHBIX BEIIECTB?
O TIOBBIIIEHUE YPOBHS CHHTE3a (DEPMEHTOB U HMX aKTUBHOCTH
MOBBIIIIEHUE CKOPOCTH TOTJIONIEHHSI ¥ YTHIIM3ALUU cyOCTpaTa KIETKOM
o0a BapuaHTa
. UcTouHuku yriieposa Jist BeIpaluBaHusi MUKPOOPTaHU3MOB
KpaxMail, Mejacca, THAPOIN3aT Oenka
coeBasi MyKa, pblOHas MyKa, Kpaxmal
KpaxMail, MeJiacca, IeJuIi0I103a, METaHOII
. @epmeHTaIus — 3TO MPOIECC
BBIpANIMBaHUS MUKPOOPTaHU3MOB
noJIy4eHue GepMEHTOB
WHAKTUBANUs (PEPMECHTOB
. @yHK1MM OnopeakTopa — pepmeHTepa
HE JIONyCcKaTh HH(DUIIMPOBAHUS BHEITHEH Cpebl
BO3MOXXHOCTh BBEJICHHSI CyOCTpaTa u KUCIopoaa
o0a BapuaHTa

O 0O O W»WO OO PO OO WO O

Tembl pedepaToB
ITpon3BoCTBO OETKOBBIX MPOIYKTOB
[Ipon3BocTBO X1€00MEKAPHBIX JPOAIKEN
HckyccTBeHHOE BhIpamiBaHue rpu0oB (IIaMITUHBOHBI, BEIICHKA)
[IpownsBoicTBO OMoONpenapaToB A 3alUThl pacTEHUI
ITpon3BoacTBO GaKTepHAIBHBIX Y100peHUH
[TpouzBoacTBO THOOEPEIITUHOB
[Tpon3BoCcTBO aHTMOMOTUKOB ISl dKMBOTHOBO/ICTBA
[Tpon3BOACTBO ATUIIOBOTO CIUPTA
9. TIpou3BoacTBO (hepMEHTHBIX MpenapaToB
10. JIuna3pl MUKpPOOPTaHU3MOB U UX IPUMEHEHUE
11. IIpumeneHrne UMMOOMIIN30BAaHHBIX KJIETOK U (PEPMEHTOB
12. TIpou3BOACTBO OPTaHMYECKUX PACTBOPHUTENCH (HA MpHMEpPE alleToHa,
OyTraHoma)
13. IIpon3BOaCTBO MOIUCAXapUI0B
14. TIpon3BOACTBO BaKIIMH U MEJUIIMHCKUX MTPETapaToB
15. IIpon3BOACTBO JIUITHIOB
16. IIpon3BoACTBO aMUHOKHUCIIOT
17. IIpon3BOACTBO OPraHUYECKUX KUCIIOT
18. [Ipon3BOACTBO BUTAMUHOB
19. IIpou3BOACTBO HYKJIEOTUAOB
20. [Ipon3BOACTBO ANKaIOUIOB
21. Mukpobuonornueckas TpancpopMmaiusi CTepouI0B
22. MukpoOuonoruyeckas TpanchopMalyst yrieBooB
23. Mukpobuosiornaeckast TpancGpopMaiusi aHTHOMOTHKOB

PN R WD
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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 TPeOOBaHMSL, TPEIBSIBIIIEMBIC K TIPOTYIICHTAM.
MeTto1bl XpaHEHUS IPOMBIIIJIEHHBIX IITAMMOB.
Chlpbe 17151 IPUTOTOBJICHUS MUTATEIbHBIX CPENl.
Craaus nojy4eHus: HIOCEBHOTO MaTepHala.
TexHOo0rHs MPUTOTOBIICHUS MUTATEIbHBIX CPE.
KosnyecTBeHHBIE XapaKTEPUCTUKU POCTA U MPOJYKTUBHOCTU MIPU KYJIbTUBUPOBAHUU.
Cxopoctb pocta. Berxon 6momaccsl.
TexHONIOTHYECKHE 0OCOOCHHOCTH TIporiecca (pepMeHTaIUH.
Abparus 1 epeMenMBaHue B rmporecce GepMeHTalnu.
[TenooOpa3zoBaHue U MEHOTALIEHUE B Ipoliecce GepMEHTALIUN.
VYmpasnsgeMoe KyJIbTUBUPOBAHUE MUKPOOPTaHNU3MOB.
Knaccugukaius cucteM HenpepbIBHOIO KyJIbTHBHUPOBAHUS.
Ob6opynoBaHre MUKPOOHOJIIOTHYECKHUX ITPOU3BO/ICTB.
Beinenenue )u3HecnocoOHbIX MUKPOOPTaHU3MOB.
Cragust KOHIIEHTPUPOBAHUS U OTAENIEHUsI OMOMACChl OT KyJIbTYPaJIbHOM KUIKOCTH.
Cragust OYMCTKU CTOYHBIX BOJ] M Fa30BBIX BEIOPOCOB.
[Tpon3BOACTBO KOPMOBBIX OEIKOBBIX MPOAYKTOB.
buocunTes amuHokucnot (Ha npumepe nusuHa). [Ipogyuentsl. Coipbe U cpesbl
IIpousBoacTtBo  nunuaoB. [IpogyneHtsl, cbipbe, cpensl. lIpombinuieHHOE

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

Jpoxokn B nuBoBapeHuu. IIponsBoacTBo nuBa. Bpenurenu npons3BoCcTBa.
MonouyHokucioe Opokenue. [Ipon3Bo/CcTBa, OCHOBAHHBIC Ha JKU3HEACITEIHHOCTH
MOJIOUHOKHUCIBIX OaKTepHil: MPOU3BOJCTBO KHCIOMOJIOYHBIX IPOAYKTOB, CHIpa,
KBallleHUE, CUJIOCOBaHUE.

ITpousBoacTBo BuTamuHa B1y. [IponynienTsl. [IpakTueckoe HCIIOIB30BAHKE.
BakTtepuanpHble Tpemapathl B CETbCKOM X03sicTBe. Hutparun. A3oToOakTepuH.
®ocopobdakreprn. CriocoObl MPUTOTOBIECHHS U IPUMEHEHUSI.

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

['u606epemnunbl. 3nauenue. [IpoaynerTsl. [IpoMbIuIeHHOE TTOTYyYEHUE.
[TpousBoacTBo hepmenToB. [IpoayrieHThl. OUUIICHHBIC U TEXHUYECKHE (PEpPMEHTHBIC
npenaparsl.
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29. IIpousBoacTBO  monmcaxapuaoB. llpomyueHTsl.  YClIoBHS — KyJbTHBHPOBAHUS
MHUKPOOPTaHU3MOB U OMOCHHTE3a MOIUCcaXxapuIoB. [IpoMbIIIeHHOE MoTydeHHe.

30. ITonyuyenue Ouorasa. [Ipogynentsl. TexHonorus noiydyeHus MeTaHa.

31. Ilonyyenue opranudeckux Kuciaot. [IpoayieHTsl, KyJIbTUBUPOBAHHE.

32. IlponzBoactBo aHTHOUOTHKOB. [IponynienTsl. TexHomorus.

PaspaboTumk:

7,
4 noueHt T. ®@. Kazapunosa
(moamuce)

[Tporpamma coctapiieHa B cootBeTcTBUU ¢ TpeboBanusamu @I'OC BO no HanpasieHuo
noarotoBku 06.03.01 «buonorus» npopmno «MUKPOOHOTOTHSY.
[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl MUKPOOUOIOTUI

«10» deBpans 2023 r. /—
IIpotokon Ne 5 3aB. Kadenpoit [/~ 7 7}4/ B. H. Orapkos
£

Hacmoswas npoepamma, me mooicem Ovimb 60cnpoussedena HU 6 Kaxou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopwvl-paspabomuuxa npocpammoi.



