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l. Iean 1 32124y TUCHUTLIHHBI

Heab: 03HAKOMJICHHE CTYJCHTOB C MUKPOOHMOJIOTHYECKUMH IMPOIIECCAMU, JICKAIIUMH B
OCHOBE KPYITHBIX MPOMBIIUIEHHBIX MUKPOOHOIOIMYECKUX MPOU3BOICTB (IOIYYEHHUE MUIIEBOTO
U KopMmoBoro Oenka, ymoOpeHuid, (pepMeHTOB, BaKIWH, KHCIOT M Jp.) U MEPCICKTUBAMU HX
pa3BUTHUS; TPUMEHEHHE TIOJTyYEHHBIX 3HAHUI U HAaBBIKOB B PEIICHUH MPO(eCcCHOHANIBHBIX 33/1a4.

3amaun:

- chopmupoBaTh y CTYJEHTOB 3HAHHUS O CBOMCTBaX MHKPOOPTaHHU3MOB, HUMEIOLIUX
BaXHOE IMPAKTUYCCKOE 3HAYCHHE; O METOJaX WX IMOIYYCHHs], CENCKIUU, KyJIbTUBHPOBAHUSI U
XPaHEHUs, O MYTAX yIpaBiIeHUs] UX OMOXUMUYECKOW aKTUBHOCTBIO;

- chopMUpOBAaTE Yy CTYACHTOB 3HAHHS O POJM MHUKPOOPTAaHU3MOB H
MUKpPOOHOJIOTUYECKUX ~ TpOIeccax M CTaausAX, HCIONb3yeMbIX B JPYIHX OTPaCisiX
MIPOMBINIJICHHOCTH: OMOJIOTHYECKOE KOHCEPBUPOBAHNE, ITMBOBAPEHUE, BUHOCINE, METAJUTYPTrHs,
MUKpOOHoIornyecKas Tpanchopmanus.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas muciuiummHa b1. B.16 «IIpoMblieHHass MEKPOOHOIOTHS |
OMOTEXHOJIOTHS» OTHOCUTCS K 9acTH, JOPMHUPYEMO ydacTHUKaMU 00pa30BaTeIbHBIX
otHouienuii broka 1.Jlucuumnuael (MOIyIn).

2.2. JInst u3ydeHus JaHHOW y4eOHOW AMCHUIUINHBI HEOOXOIUMBI 3HAHUSL, YMEHHS U
HaBBIKH, ()OPMHUPYEMBbIC TIPEAMIECTBYIOMIMMHU AUCIUIUTHHAMHA: «XUMUY, «bruoxumusy,
«MuKpOOHOIOTHS U BUPYCOJOTHUSY, «DPU3HOTIO0THS U OMOXUMUSI MUKPOOPraHU3MOBY, «I eHeTnka
MHUKPOOPTraHU3MOB C OCHOBAMHU N'€HHON UH)XKEHEPUN», «bHOTEXHOIOTUS»,

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

2.3. Ilepedyenp mocnenyromux y4eOHBIX JUCHMILUIMH, /U1 KOTOPBIX HEOOXOAMMBI 3HAHMS,
YMEHMSI U HaBbIKH, (OpMUpYyEMble IaHHOW Y4eOHOM AMCUMIUIMHON: «bHOMOBpEXIECHUN»,
«[IumeBas MukpoOuonorus», seinonnenne BKP.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI

[Ipomiecc OCBOEGHHWs AWUCIUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETCHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mo nanHomy HampasieHuto noxarorosku 06.03.01
«buonorusy», npopuns «MUKpoOHOIOTHSI»:

I1K-3: CnocobeH wucmnonb30BaTh 3HaHHUA OO0 OCHOBAaX MHUKpPOOHOW OHMOTEXHOJOIHUH,
CEJIEKIIMOHHOM paboThl M T€HETUYECKOI0 KOHCTPYMPOBAHUS MHUKPOOPTaHU3MOB, HEOXOIUMBIX
JUI PELIeHHUs MPOMBIIUICHHBIX, CEbCKOXO3SHCTBEHHBIX, MEIMIMHCKUX U HKOJOTHYECKUX
npooJieM.

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

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHus
KOMIIETEeHIH i

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

Crocoben MCIOJB30BaTh | MICHOIb3yeT TEOpeTUYeCKHE | TEXHOJIOTUYECKUX M MHKPOOMOIOIHUYECKUX

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

MHKpPOOHOW OMOTEXHOJIOTHH, MHKPOGHONOTHIECKIX JUISL TIONMyYEHUsS WHIYCTPUATBHBIM CIIOCOO0M

CEJNIEKIIMOHHOW  paboThl U LIEHHBIX  TPOAYKTOB  JKHU3HEAESITETHbHOCTH
npoiieccax, 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
CeIIbCKOXO3SHCTBCHHBIX, (byHIaMEHTaNBPHBIX W  TNPUKIAIHBIX  3a7ad
MEIUITUHCKUX u MIPOMBIIIIJICHHON MUKPOOHOJIOTHHT i
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 JUIS MOWCKA, | IITaMMOB MHUKPOOPTaHU3MOB; METO/IEI,
BbIJIETICHUS u orOopa | anmapaTypHoe oGOpMIIEHHE W TEXHOJOTHH
MEPCICKTUBHBIX  INTAMMOB | IIPOM3BOJICTBA 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 OTOOpEe 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 L1eJIeil 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'leﬁHbIX 3aHATHII U OTBEJEHHOI0 HA HUX KOJH4YeCTBa
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 ¢ =
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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. Teoperuueckue u NPAKTUUYECKHE 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. Teoperuueckue M MIPaKTHUYECKHE
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 . 1-3.
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 MaTepuasa Io 9 5 Pedepar Ocrostas
IIUTATENLHBIE CPEIBI, TeMe: « MHKPOOHOIOIHYECKHI 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. 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 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 METOANYECKOE
Cemectp| Haspanue pasznena, TeMbl . Cpoku  [TpymoeMKocTh obecnieueHue
Bun camocrosrensHON paboTh CPEICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIbHOU
paboTHhI
Tema 16. [loaroroBka K MpakTHYECKOMY 3aHATHIO C HCIIOJIB30BaHUEM Marepuarnst
Muxkpobuosoruueckue KOHCIIEKTA JIEKIIUU ¥ PEKOMEHIYEMOU JTUTEPaTyphI. JCKIIUH, YICOHHUKH.
IIPOLIECCHI U CTAUH, N3yunte TEOpeTHUECKUIT MaTepHal 10 TEME: Pedpepar OcHoBHas .

8  |ucmonb3yemsbic B «MHKPOOHOIOTMYECKUE TIPOLECCH U CTAMHU, UCTIONb3YEMbIE 13 2 p Juicpatypa. - CM.
xJ1e00neKapHoi B XJIeOOIEKapHOH TPOMBIIICHHOCTI. Hloxan ma. 1-3.
MIPOMBIIUIEHHOCTH Hanwmcats pedepar u moaroToBuTh J0KJIaA MO TeMe pedepaTa

C MIPE3EHTALUEH.
Tema 17. IToaroroBka K IpPakTUYECKOMY 3aHSATUIO C HMCIOJIb30BAHUEM Marepuaibt
Muxkpobuonornueckue KOHCIEKTA JIEKIIUU ¥ PEKOMEHIYEMOU JTUTEPaTyphI. JCKIIHH, YICOHHKH.
IIPOLIECCHI U CTAUH, N3yunts TEOpeTHYECKUIT MaTepHa 10 TEME: Pedpepar OcHoBHas .

8 UCIIOJIb3YeMble B MOJIOYHOHN [«MHKpPOOHOIOrHYecKHe MPOLECCH U CTaJUU, UCTIOIb3yeMble 14 2 I[OKJ'EIL[ J;n;ei)_a;ypa. CM.

MIPOMBIIIIEHHOCTH B MOJIOYHOW MTPOMBIIIUIEHHOCTI.

Hanwmcats pedepar u moaroToBuTh 1OKIaA Mo TeMe pedepara

C Ipe3eHTaluell.
Tema 18. Teopernueckue u|M3yunTh TEOPETUUECKHI MaTepUa 1Mo TEME: Matepuaisl
MIPaKTUYCCKUEC OCHOBbI|«TexHoornyeckass cxemMa IIPOU3BOJACTBA  AallETOHA U Pedepar JIEKIHH, yICOHHMKH.

8 MHUKPOOHOJIOTHYECKOTO Oytanona. Ix npumeHeHue». 15 2 OcnosHas

rnoJty4eHust pactoputenieil (Hamucars pedepar v moAroToBUTH AOKIAL 1O TeMe pedepara Jlokiiaz  |mreparypaiem. .
C Mpe3eHTaIMei. 1-3.

Tewma 19. N3yuuTh TEOpETUUECKUI MaTEpHUAI IO TEME: Martepuaist

MukpoOuonorudeckas «MukpoOuonornieckasi TpaHc(HOpMaIns OPraHUuIECKIX Pede JICKIUH, YICOHHMKH.

8  |rpancdopmanus BEILECTBY. 15 2 PaT " |OcnosHas

OPraHUYECKUX BEIECTB Hammcares pedepar ¥ MNOArOTOBUTH JOKJIaA IO TEME C Hoxnan JUTepaTypa:cM. IL.IL.
npe3eHTaIHeH. 1-3.

Tema 20. N3yunts TeOpeTHUECKUIT MaTepHall IO TEME: Martepuaist

Teopernueckue u «Teopetnueckue H MPaKTUIECKHUE OCHOBBI JICKIUH, YICOHMKH.

IPAKTUYECKHE OCHOBBI MHKPOOHOJIOTHYECKOTO MOTyYeHHUs] OPraHMYECKUX KUCTIOT». Pepepar  |OcHoBHAA

8 MHAKDOG H 16 2 JUTEpaTypa:cM. ILIL

pOOHOIOTNYECKOT0 anucaTh pedepar U OArOTOBUTH TOKIIAJ Mo TeMe pedepaTa Joxunaz

IMOJIY4YCHUA OPTaHUYICCKUX
KUCJIOT

C TIpE3EHTAlUEN.

1-3.

11
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CamMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
METOUYECKOE
OrneHouHOE
Cemectp| HaszBanue pasnena, TeMbl . Cpoku  |TpymoemMKocTh obecrieueHne
Bun camocrositensHON paOOTHI CpEeJICTBO 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 JIATEepaTypa:cM. ILIL.
MHUKPOOPTaHH3MOB B Hanwmcats pedepar u moAroToBUTH JOKIAJA MO TeMe pedepaTa 1-3
MIPUPOJOOXPAHHOMN C IIpE3EHTaLUEH. '
JIESITEIEHOCTH.

OO6muii 00beM CaMOCTOSTEITLHOM PabOTHI TTO TUCIUIUIMHE (Jac) — 39

JAUCTAHIMOHHBIX 00pa30oBaTeJbHBIX TeXHOJIOTHi (vac)- 10

N3 HUX 00BEM CcaMOCTOATEIBLHOMN pa6OTLI C HCIO0JBb30BAHHMEM JJICKTPOHHOI'O Oﬁy‘leﬂl/lﬂ H
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4.3 ConeprxaHue y4eOHOT0 MaTepuaja

Tema 1. IlpoMblLIEHHASE MUKPOOMOJIOTHS, IPEAMET, 321a41 U NEPCHeKTHUBbI

CBolicTBa MUKPOOPTaHW3MOB, 00YCIIaBIUBAIONINE MX HCIIOJIB30BAHUE B MPAKTUYCCKOU
NEeSTENIbHOCTH  4YenoBeka.  Vcropus ~ pa3BUTHS ~ IPOMBILUIEHHOM ~ MHUKpPOOHOJIOTHH.
MUKpOOpraHu3Mbl, HCIOJIb3YyeMble B MHUKPOOHOIOTMYECKON MPOMBINUIEHHOCTH. OCHOBHBIE
OTpaciii MUKPOOHUOIOTHYECKOM MPOMBIIIIEHHOCTH.

Hcnonp3oBaHWe  MHUKPOOMOJIOTHYECKMX  TPOIECCOB B JAPYTUX OTpacysix
MPOMBINIIEHHOCTH. MCroiap30BaHuE MUKPOOPTaHU3MOB JJIsi KJIIOHHUPOBAHUS JYKapUOTHUECKUX
TEHOB.

HoBble HampaBieHHMss B  COBPEMEHHOH  INPOMBIINUIEHHOW  MHUKpPOOUOJIOTUH |
ouotexHonornu. HoBele Buabl Chipbs. [lpuMeHeHHE CMEMIaHHBIX KYJIbTYpP, TEPMO(MUIBHBIX
MUKpPOOPTraHU3MOB, HMMOOWJIN30BAHHBIX KJIETOK. [lomyueHne BBICOKOAKTHUBHBIX IIITaAMMOB
MHUKPOOPTraHu3MoB. Vcronp30BaHne METOI0B OMOMH)KEHEPUH.

Tema 2. O011ue 3aKOHOMEPHOCTH KU3HENEATEILHOCTH MUKPOOPTAaHU3MOB

OO0mas xapakTepucTHKa MHUKpoopranu3zMoB. Mopdonorudeckue ocobeHHocTu: dopma,
pa3Mepbl, CTpOEHHE KJIIETOK; XHUMHUYeCKMd coctaB. OOMEH BEImeCTB U  IUTAHUE
MUKPOOPraHW3MOB. BnusiHue BHEIIHEH Cpenbl Ha JKU3HEACATEIbHOCTbh MHKPOOPTAaHU3MOB.
du3nyecKue, XAMUIECKIE U OMOJIOTHIECKIE (PAKTOPBHI.

Tema 3. OcHOBBI MUKPOOHOJIOTHYE€CKOT0 IPON3BOACTBA

KynbTypsl  MHUKpPOOPraHM3MOB-TIPOAYLIEHTOB. [Tpuniunsl  moxbopa  KyJIbTYp
MUKpPOOPTaHMU3MOB  JUISl  pa3jMYHbIX Mpou3BoACTB. (CrnocoObl  yCHJIEHUSI aKTHMBHOCTHU
IIPOMBIIIIEHHBIX IITAMMOB. MeToAbl XpaHEHHS IPOMBIIIEHHBIX IITAMMOB.

[TutaTenbHble cpeabl A KyIbTUBUPOBAaHUS MUKpPOOPraHu3MoB. CocTaB MHUTATEIbHBIX
cpen.

Metonbl  KyJAbTUBUPOBAaHUS ~ MHUKpPOOPraHu3MoB. [IOBEpXHOCTHBIN, TIITyOMHHBIH,
NEepUOIMYECKU, HEMPEPBIBHBIA. Y CIOBUS HENPEPBIBHOTO KynbTUBHpOBaHUs. Knaccupukarnus
CHUCTEM HENpPEephIBHOIO KYyJbTUBHpOBaHMs. KolMYecTBEHHbIE XapaKTEpUCTUKH pOcTa U
OpoAYKTUBHOCTH. CKOpPOCTh pocTa. DKOHOMHYECKUH KOX(QQHUIMEHT WM BbIXOJ OHOMACCHI.
Mertabomuueckuii kodpduiment. 3aTpaThl Ha MOJJEPKAHUE >KU3HU 0€3 pa3zMHOXKEHUS.
CyOcTtpaTHas KOHCTaHTa WJIM KOHCTaHTa HacbllleHus. KoHcTaHTa WHIHOMpPOBaHUS.
VYrpasnsemoe KyJlbTHUBHPOBaHHE MUKpOOpraHu3moB. Perynsuus merabonusma. Perynsanus c
MOMOIIBIO POCT-TUMUTHPYIOIIUX U POCT-UHTUOUPYIOMINX (aKTOPOB CPEIbI.

O06opynoBaHue MUKPOOHOIOTUYECKHUX TTPOU3BOICTB.

Tema 4. TunoBasi TEXHOJIOTHYECKASI CXeMa MHUKPOOHOJIOTHYECKOI0 POU3BO/ACTBA

Cragus nosydeHus: oceBHOro marepuana. IlomyuyeHne moceBHOro Marepualia B ILIEXE
YUCTOU KYJIBTYPHI.

Cranust pUroTOBIEHUSI MUTATENbHBIX cpell. ChIpbe JUIsl MPUTOTOBIEHUS MUTATEIbHBIX
cpen. Mcrounuku yraepopa, azota, (ocdopa, Makpo- U MUKpPOIJIEMEHTOB. BcromorarenbHbie
Martepuanbl. TeXHOJIOTUs MPUTOTOBIIEHUS MUTATEIbHBIX CPEI.

Craaust OYUCTKYU U CTEPUIIN3AIUU BO3TyXa.

Cragusa ¢epmenTanuu. TexHolornueckue OCOOCHHOCTH THpolecca (epMeHTaIuH.
Konctpykiun  epmenraropoB. Aspanus u  nepeMmemuBanue. [leHoOOpa3oBanue U
IIEHOTaIlIEHHE.

Cragusi KOHLIEHTPUPOBAHUS M OTAEJICHUS OMOMAacChl OT KYJbTYypalbHOW >KHMIIKOCTH.
dnoTupoBaHue, cenaprupoBaHue, TEPMOOOPaOOTKA U yIapuBaHHe, GHUILTPOBAHHE.
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Cragust BbLIETICHUS LEJNEBBIX MPOAYKTOB MHUKpPOOHOJIOTHYecKoro cuHresa. [lomydenue
BHEKJICTOYHBIX U BHYTPUKIETOUYHBIX OUYHUIIEHHBIX MPOAYKTOB. BbineneHue »XHU3HECHOCOOHBIX
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 OCIKOB, aMUHOKHUCIIOT M HYKJICMHOBBIX KHCIIOT B MUKPOOHOI
onomacce. J[pokKM Kak HCTOYHHMK IOJIyU4EHHS OCJIKOBBIX MHPOAYKTOB. OCHOBHBIC CBOMCTBa
apoxokeld.  IlomyueHume  KOPMOBBIX — JIpOAOKEM  Ha  pa3jiMuHOM  ChIpbe  (Menacca,
LEJUTION030CoAepKaIIie CyOCTpaThl, YIJIEBOAOPOJHOE CHIPbE, I3TAHOJ, METAHOJ, METaH).
[TomrydyeHne KOPMOBBIX OCIKOBBIX MPOAYKTOB HA OCHOBE  IICIUTFOJIO30PA3PYIIAOIINX
MUIICITHATLHBIX TPUO0B U OakTepuil. [lepcriekTHBBI OTyYeHUs: OaKTepHalbHOW OMOMACCHI.

Tema 6. Teopernmueckue M TPaKTHYeCKHEe OCHOBbI MHKPOOHOJIOIMYECKOr0
NoJiy4eHHs1 0aKTepHaJIbHbIX YI100peHui

MukpoOHble  3emiieynoOputenbHble  npenaparbl.  Hutparun.  ®usunonorunyeckue
OCOOCHHOCTH KITyOCHBKOBBIX OaKTEepWii M WX B3aMMOOTHONICHHS C OOOOBBIMH DPACTCHUSMH.
AzotobakTeput. dusnonoruueckue ocoO0eHHOCTH a3orobakTepa. CriocoObl MPUTOTOBICHUS U
NpUMEHEHHS 3eMIIeyIo0puTeNnbHBIX npenapatoB. Pochodakrepun. Poip OGakTepuanbHBIX
yJ10OpEeHUH B MOBBILLIEHUN YPOXKasl CENbCKOXO03IUCTBEHHBIX KYJIBTYP.

Tema 7. IIpon3BoacTBO BaKIMH, 0akTeprnodaroB U MeIMIMHCKHUX NPenapaTos

Baknunel 1 MeaunMHCKME OakTepHalibHble penapaTbl. OCHOBHBIE TUIIBI OaKTEPHUATbHBIX
U BUPYCHBIX BakIUH. OCOOEHHOCTH BBbIpalllMBaHHUs OaKTepUHl JUIsl HPUTOTOBJIEHUS BAKIIMH.
BaxkiuHel, NpuUroToBIIeHHBIE HA OCHOBE JKHUBBIX, OCIa0JE€HHBIX U MHAKTUBUPOBAHHBIX OaKTEepHil.
Bupycubsie Bakiuubl. CyOcTpaThl M CIOCOOBI BBIPAIIMBAHUS BUPYCOB ISl MPUTOTOBJIEHUS
BaklMH. OcnaOJjeHHble U UHAKTUBUPOBAHHbBIE BUPYCHbIE BaKLUMHBI. [lepCreKTUBBI MOTyYEHUS
BBICOKOOYMIIEHHbIX aHTUI€HOB M3 BakuuH. IlodydyeHue OakTepuilHBIX IpemnapaToB
OoupuaymobaKkTeprHa, KoJnbakTeprHa u 1akTodakTepuHa. [lpuMeHnenue B MeuuuHe.

Tema 8. bakTepuajbHbie cpeACTBa 3alUThI pACTEHU

[TpeumymiectBa OaKTepHATbHBIX CPEJCTB 3aILUTHl PACTCHUHA Mepes] XUMHUECKUMH.
OHTOMOIIaTOT€HHbIE Mpernaparbl OaKTepHaJIbHOTO, IPUOHOTO W BUPYCHOI'O IPOUCXOXKICHUS.
[IpoayleHTBl ~ SHTOMONATOTEHHBIX  MpPENaparoB, HX  (UIUOJIOTMUYECKHE OCOOCHHOCTH.
[Topaxkaromee AeCTBME SHTOMONATOTEHHBIX IPENAapaToB: IPOHUKHOBEHWE, PAa3MHOKEHHE B
Tene HAaCEKOMBIX, o0Opa3oBaHue TOKCHHOB. JenapobaniyH, HHTOOAKTEPHUH,
outokcubamuH, ©OoBepuH. I[lpuroroBnenue. Ilpumenenue. BupycHble mpenapaThl.
KyneTuBupoBaHue BUPYCOB JAJIsl IPUTOTOBJIECHUS NpenapaToB. CocoObl MPUMEHEHHUS.

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

Buocunres u npoussojacTBo. [IpenmymiecTBa 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 TIIyTaMUHOBOM KUCIOTHL. TexHoorus mnpotecca.
[Tonyyenne tpunrtodana. Cpensl, HNpOAYLEHTHI M HMX KyJIbTUBHUpOBaHHE. buonorndeckoe
3Ha4YeHHEe TpUNTohaHa U MPUMEHEHUE ero Ha mpakTuke. [lonyyeHrne METHOHMHA U TPEOHHHA C
MTOMOIIIBI0 MUKPOOHOTO CHHTE3a.
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Tema 10. Buramuubl m BuTamMuHHbIe npenapatbl. Ilpogyuentsl. Ilonydenue u
NpUMEHeHHe

[Tony4yenue Butamuna Bio. [Ipoayuentsi. [lpaktuueckoe ncnomnp3oBanue. Pudoduasus.
[Tponyuentsl. Ilyte 6uocunTe3a puboduaBuna u ero perynsauud. [lomyuyeHue u nmpuMeHeHUe.
Oprocrepun. [Ipoayuentsl. buocunres sprocrepuna. [lonyuenue u npumenenue. buocunres
KapOTUHOMIOB. YCOBHsS 00pa3oBaHUS KapOTHHOMJIOB MHKpoopraHusmamu. I[IpoayueHTsl u
IIPOMBILUICHHOE IOJIy4EHUE KapOTMHOMUIOB. lcrmosb30BaHuME KapOTMHOHMJIOB B HApOJIHOM
XO034MCTBE.

Tema 11. IlpousBoacrBo ¢pepmenTHbIX npenapatoB. [Ipoayuentsi. Homenkiarypa
(pepmeHTHBIX NpenapaToB. UMMoOuIn30BaHHbIe (pepMEHTHI

Hctounuku mnonyuyeHuss ¢epmeHtoB. OcoOeHHOCTH (EPMEHTOB MHKPOOPTaHH3MOB.
[Mponyuentsr  ¢depmentoB. Homenkmatypa ¢epMeHTHBIX TnpenapaToB. [IponsBoacTBo
IpernapaToB C IMOMOIIBI0 TIOBEPXHOCTHBIX W TIYOHMHHBIX KYJIBTYP MHKPOOPTaHU3MOB.
[Tpon3BOACTBO OUMIIEHHBIX U TEXHUUYECKUX (PepMEHTHBIX IpenapaToB. [lonydyenne npenaparon
¢ ungexcom [12x, I'2x, TI3x, I'3x, [110x, I'10x. [Tonyuyenue KpucTalaIM4ecKuX (PepMEHTHBIX
IIpenapaToB.

NmmoOunm3oBanHbie pepMeHThl. MeTonbl uMMoOun3auu. [Ipomeccsl, OCHOBaHHbIE Ha
MCII0JIb30BaHUU UMMOOMIIN30BaHHbBIX (DEPMEHTOB.

[TpumeHneHne pepMEHTHBIX MPENapaToB B KUBOTHOBOJACTBE, TEKCTHILHOM, KO)KEBEHHOM,
MUIIEBON, KOCMETUYECKOM MPOMBIIIJIEHHOCTU U B MEJIULIUHE.

Tema 12. MukpoOUOJIOTMYECKUI CHHTe3 JHMNHMIAOB M MX MPOMbIILIEHHOE
HMCII0JIb30BaHHE

XUMHYECKUH COCTAB JIUMUA0B MUKpOOpraHu3MoB. [yt 00pa3oBaHus KUPHBIX KUCIOT U
cuHTe3 munuaoB. [IpoaynenTsl. Cpenpl, cbipbe. [lonydyeHre u mpoMBILIUIEHHOE UCTIOIb30BAHNE

Tema 13. MUKpP0OOHOJIOrHYeCKHI CHHTE3 MOJTHCAXAPHI0B

[Tonucaxapuasl IUTOIUIa3Mbl U MeMOpaHHBIX CTpPYKTyp. Ilommcaxapuabl KieTOYHBIX
CTCHOK. BHeknerounble mnonucaxapunabl. IlpoxyneHtsl.  YcinoBus — KyJIbTUBHUPOBaHUS
MUKpPOOPTraHU3MOB U OMOCHHTE3a MOJIMCaxXapyui0B, KOHTPOJIbHbIE MEXaHU3MBI. [IpomblnieHHOE
nosyyeHue. IIpakThueckoe HCIOIB30BAaHUE IIONMCAXapUI0B B IHUIIEBOH, JIaKOKPAaCOYHOU,
TEKCTWIBHOU, OyMakxHOH, (apMalleBTUYECKON, KOCMETHYECKOW MPOMBIIUICHHOCTH U B
MequuuHe. [lekcrpaH —  3ameHuTenb  IuiasMbel - KpoBu.  Ilomydenume.  IlepcrnexTuBbl
MIPOMBIIIJIEHHOTO OJy4Y€HUs M IPUMEHEHUs OaKTepHallbHbIX U TPUOHBIX HK30I10JINCaXapuIOB.

Tema 14. IIpompbllIeHHOE NTOJy4eHUE THO0epeJINHOB
I'u66epemnunbl. 3Hauenue. [Ipoaynentsl. [IpoMbliieHHOE OTy4YeHNE

Tema 15. [losiy4yeHune 3THJI0BOTO CIMPTA

CnuptoBoe OpokeHne. XUMHU3M CHUPTOBOro OposkeHus. DOU3NOIOrHYECKHUe acHeKThl
Oopoxenus. CyOctparHoe HHrubupoBanue, 3(QeKTbl AMAYKCHH, BIUSHHE TEMIEPaTypHl,
kucioposa. Perymsamus. Dddekr Ilactepa.

[Tomyuenne ortunoBoro cnupra. Cblpbe, cpeabl, WX MPUTOTOBIEHHUE. JpOXiKu.
CucremaTnka M NPOM3BOACTBEHHAS XapaKTEPUCTHKA Ipoxoked. [lyTw ycoBeplieHCTBOBaHMS
crnoco0a TOJIyue€HHs CIOUpTa B INPOMBIIUIEHHOCTH. [IpoTOYHOE KYNIbTUBHUpOBAaHHE C
PELMKIUPOBAHUEM KJIETOK. bposkeHue ¢ AMCTMILIIALMEN, MCIOJIb30BaHHME MMMOOMIN30BaHHBIX
KJeToK. [Ipon3BOACTBO ciMpTa W3 MeNacchl, KapTrodens, 3epHa, THAPOIU3aTOB JPEBECHUHBI,
MOJIOYHOM CHIBOPOTKH. [[puMeHeHue criupra.
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I[pO)K)KI/I B BHHOJICJINH. TexHomorus IMPpOU3BOJICTBA BHH. bone3nn BHH, BbI3bIBACMBIC
MHKPOOpTaHU3MaMHu. OCoOEHHOCTH TEXHOJOTUU IJI0JOBO-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 JPOXOKUA. TEXHOJOTHS MPOU3BOJCTBA XJIEOOMEKAPHBIX JIPOMIKEH.
MuKpoopranus3mMsl, BbI3bIBAIOIINE MOPUY XJI€OONEKAPHOTO MPOU3BOICTBA

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

I'omo- u rerepodepMEHTATHUBHOE MOJIOYHOKHCIOE OpoxeHue. XapaKTepUCTHKA
OCHOBHBIX  CBOMCTB  MOJIOYHOKHCIBIX  Oaktepuil. IIpou3BoicTBa, OCHOBaHHbIE Ha
KUBHEACATCIIPHOCTH MOJIOYHOKHMCIIBIX 6aKTepHﬁI IMPOU3BOACTBO KHUCJIOMOJIOYHBIX IPOAYKTOB,
Chlpa, pkaHoro xJyeba, KBaca, KBaIIEHbIX OBOILEH, cuiaoca. ApomMaTooOpasyrouue,
MG30(1)I/IJIBHI)IG u TepMO(bI/IJII)HBIe mTaMMBI. OI[HOHITaMMOBI)IC W MHOIomITaMMOBBLI€ 3aKBAaCKH U
UX MIPUMEHEHHE B IPUTOTOBICHUH MOJIOYHOKHCIIBIX MPOJAYKTOB U B Xjie0onedeHun. TeXHOI0rus
IIPUTOTOBJIEHUS CBIPOB. [IpOMBINITIEHHOE MONMYy4YEHHME MOJIOYHOM KHCIOTHI. lcnosb3oBanue
MOJIOYHOKHUCIIBIX OaKTEepHil B MACHON M PhIOHON MPOMBILUIEHHOCTH.

[TponmnonoBokucioe Opoxenue. [IpornnoHoBOKMCHbIe OakTepuu. XapaKTepUCTHKa
OCHOBHBIX CBOMCTB, CHCTEMaTH4YecKOe MOJI0XKEeHHEe. XUMU3M ITPOIHMOHOBOKUCIIOTO OpOXKEeHUs U
KOHEYHbIE MpOAYyKThl. [IlpumeHeHue OakTepuil B CBHIPOJEIHH. Hpyrue obnactu ux
IIPAKTUYECKOTO UCIIOJIb30BaHUS.

Tema 18. Teoperuyeckne M TPAKTHYECKHE OCHOBBI MHKPOOHOJIOTHYECKOTO
MOJIy4YeHHs pacTBOpUTeIel

Anerono0yTuinoBoe Oposxenue. CBoiicTBa OakTepuil, BbI3bIBAIOIIMX OpokeHue. BinusHue
Ha XapakTep OpoKeHMs MCTOYHUKOB a3oTa M 3HaueHHil pH cpeapl. TexHomoruueckas cxema
IPOM3BOICTBA alleTOHa 1 OyTaHoma. VX npuMeHeHue. Vconb3oBanue Gapabl.

Tema 19. Mukpoomosiorudyeckasi Tpanchopmanus

[Tpunmuns! Tpanchopmaiu. Muxkpoopranusmbsl-TpaicopmaTopsl. TuUnbsl HpoleccoB
tpancopmanuu. Ilonmutpanchpopmanuu. HenpepriBabie Metoasl. Tpanchopmalius cTEpouoB.
[TonyyeHue ropMOHalbHBIX HpenapatoB. TpaHcdopmanus yriaeBonoB. TpaHchopmanus
AHTUOMOTHKOB.

Tema 20. Teopernyeckue M TNPaKTHYECKHE OCHOBBI MHMKPOOHMOJIOIMYECKOI0O
MOJIy4YeHHS OPTaHUYECKHUX KHCJIOT

[Tomy4yeHue opraHMYECKHUX KHCIOT U3 YIJIEBOJMOB. [IpOM3BOACTBO JINMOHHON KHCIOTBHI.
ITponyuentel. KynpTuBHpOBaHME Ha NOBEPXHOCTH TBepAod cpensl. [loBepxHOCTHOE
KYJIbTUBHpPOBaHUE Ha KUIKON cpene. I myOnMHHOE KynbTUBHpOBaHHE. MexaHU3M OMOCHHTE3A.
[Tpon3BOICTBO HWTaKOHOBOH, (yMapoBOW, TIIOKOHOBOM KHCIOT M MEXaHHW3M OHOCHHTE3a.
Opraandeckue KUCIOTHI U3 H-aJIkaHOB. [lomyueHne o-KeTorTyTapoBou, pymMapoBoi, si0109HOM
Y STHTapHOM KHUCJIOT.

Tema 21. IlosryyeHne U MCNOJb30BAHME MHKPOOPTraHU3MOB B NPHUPOIOOXPAHHOM
NAesAITeTbHOCTH

Hcnonp30BaHne MHUKPOOPraHU3MOB IpHu 100bde HedTH W yrid., IlyTw moBbImIeHHS
HeTeoTnaun. MHUKpOOpPraHu3Mbl M OHOINPOAYKTHI, HCIOJNb3yeMble TpU J00blYe HEPTH.
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Hcnonp3oBaHne METaHOTPO(PHBIX MUKPOOPTaHM3MOB INpHU N00bIYEe KaMEHHOro yriisa. Meromabl
yAaJIeHUs] METaHa.

[TomyuyeHne MmMTaMMOB MHUKPOOPTaHM3MOB, CIOCOOHBIX K JIECTPYKLHMH CTOMKHX
MPOMEKYTOUHBIX MPOAYKTOB PAa3J0KEHUSI TMECTULIMJIOB, TepOUIMAOB, JIMTHOLEIIOIO3bI,
yAAJEHUIO TSKENbIX MeTaioB. [IpumMeHeHHe MHKPOOPraHU3MOB IJIsi O3J0POBIEHUS TOYBHI,
MIPECHBIX BOJI, MOPEH U OKEaHOB M OXPaHbl UX OT 3arpsS3HCHHUN TPOMBIIUICHHBIMU U OBITOBBIMU
OTXOJIaMHU.

4.3.1. IlepeyeHb CeMHUHAPCKHUX, MPAKTHYECKHUX 3aAHATHH 1 JIa00PaATOPHBIX PadoT

Ne Ne HaumeHnoBaHue TpyaoeMKoCTh OueHo4HbIe Dopmupyemble
n/H | pasaeia CeMUHAPOB, (uac.) cpeacTBa KOMIIeTEeHIH
U TeMbl NMPAKTHYECKUX U Bcero N3 Hux (MHAUKATOPBHI)
Ja00paTOPHBIX padoT | yacoB npaKkTuyecKast *
MO/IT0TOBKA
1 2 3 4 5 6 7
1 | Tema2 OO1mue 3aKOHOMEPHOCTH 1 Konrponbnas ITK-3
KU3HEIeITeTbHOCTH pabora HJIK 131
MHKPOOPIaHU3MOB (TecTHpOBaHUE) HJIK k3.2
HJIK pxcas
2 | Tema 4 Tunoast 2 IMucemenHast IIK-3
TEXHOJIOTHYECKasi ~cXema pabora HJIK 131
MHKPOOHOIOTHIECKOTO HJIK pxc32
POM3BOJICTBA
3 | Temas MuxkpoOuonorndeckuit 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 [Ipou3BOACTBO  BAaKIWH, Pedepar IK-3
Oakreproharos u ) Jlokia HJIK pxc3a
MEIUITTHCKUX HJIK 132
npenaparos. HJIK 1xc 5.3
6 | Tema8 ITpousBoxacTBO Pedepar IK-3
GaKTepuaIbHBIX CPEICTB 1 Joxknaz HJIK rixc3a
3aIUTHl PACTCHHUI HJIK rixcs.2
7 | Tema9 MuKpOOHOIOrnIeCKHH Pedepar IK-3
CHHTE3 aMHHOKHUCIIOT 1 Jokaz HJIK rixc3a
HJIK rixcs.2
MK ik s3.3
8 | Tema 10 | [lomydeHue BUTAMHUHOB M Pedepar IK-3
BHUTaMHUHHbIX MPEIapaToOB 1 Joxknaz HJIK k31
Hﬂl{ IIK 3.2
9 | Tema 11 | IIpousBoacTBo Pedepar IK-3
(epMEHTHBIX TIpENapaToB 2 Joknman HJIK nxcsa
HJIK k3.0
10 | Tema 12 | MHKpOOHOIOrHYECKHIHA Pedepar IK-3
CHUHTE3 JUINIOB U UX 1 TTokmnan HJIK praa
MPOMBIIIJIEHHOE HJIK nxcs.2
UCIIOJIb30BAHUE
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11 | Tema 13 | [IpombinuieHHOE Pedepar IK-3
HOJTy4EeHUE Toxnan HIIK 1x3a
HOJIMCAXapuI0B HJIK ks

12 | Tema 14 | IIpombinieHHoe Pedepar IK-3
HOJTy4eHUE Toxnan HIIK 1x3a
ru60OepeIIMHOB HJIK k32

13 | Tema 15 | Ilony4eHue 3TUIOBOTO Pedepar IK-3
crnupra Tlokmnan HIIK 131
MHUKPOOHOIOIHYECKUM HJIK k32
crocoOoM

14 | Tema 16 | Mukpobuonoruyeckue Pedepar IIK-3
HPOIIECCHI M CTAJIHH, TTokmnan HIIK 131
UCIIOJIb3yEMBIE B HJIK g3
xJnebonekapHoit
HPOMBIIICHHOCTH. .

15 | Tema 17 | IIpoussoxacrsa, Pedepar IK-3
OCHOBAHHBIE Ha Toxnan HIIK nxaa
KU3HEEATSITBHOCTH HK ncs2
MOJIOYHOKHUCITBIX
Oaxtepuii

16 | Tema 18 | TexHomornueckas cxema Pedepar IIK-3
IPOM3BOJICTBA AIIETOHA U TToknan MK g3
Oyranoma. Mx HJIK g3
PUMCHECHHE.

17 | Tema 19 | Mukpobuonoruyeckas Pedepar IK-3
TpaHchopmarus Joknaz HJIK pge3a
OpPraHMYECKUX BEIICCTB. HAK sz

18 | Tema 20 | Teopernuueckue u Pedepar IK-3
NPAKTHYECKUE OCHOBBI JToxnaz HJIK 13
MHUKPOOHOJIOTHIECKOTO AUK sz
HOJTy4EHHS] OPraHUYECKUX
KHUCJIOT.

19 | Tema 21 | Hcnons3oBaHue Joxumaz IK-3
MHKPOOPTaHU3MOB B HJIK nxcsa
HPUPOJOOXPAHHON HJIK nxcs2
JeATEIbHOCTH

4.3.2. Tlepeuenb TeM (BONPOCOB), BHLIHOCHMBIX HA CAMOCTOSITEIbHOE H3y4YeHHUe
CTYJIeHTAMM B paMKax caMocTosiTeJibHOI padoTsl (CPC)
Ne i/ Tema ®opmupyemas NIK
KOMIIETEHIIHSI
IToaroroBka k I1K-3 WK k3.
KOHTPOJIbHOH paboTre HIIK g 5.2
(TeCTUPOBAHMIO) C HJIK px 5.3

Tema 2. O0Omme
3aKOHOMEPHOCTH
JKU3HEAEATENHLHOCTH
MHKPOOPraHU3MOB

HCTIOJIb30BaHIEM
KOHCIEKTA JIEKIUU U
peKOMEHTyeMOoi
JIUTEPATYPHI.

N3yuuth TEOpEeTUUECKUI
MaTepuan no teme «O0mue
3aKOHOMEPHOCTH
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KU3HEACITCILHOCTH
MUKPOOPTaHU3MOBY
IToaroroBka K MUCEMEHHON T1K-3 UK 1
KOHTPOJIBHO# pabore ¢ MK nxis
HCIOJIb30BaHUEM
KOHCIIEKTA JIEKLIUH U
Tewma 4. TunoBas peKOMeHTyeMoit
TEXHOJIOTHUYECKAs CXeMa | JINTEPATYPHI.
MHUKPOOHOJIOTUIECKOTO Wzyuuts TEOpeTHYCCKUIT
MIPOM3BO/ICTBA. MaTepuali 1o TeMe:
«OcHOBHBIE
TEXHOJIOTHYECKUE CTANH
MUKPOOHOIOTHIECKOTO
IIPOM3BOICTBAY.
N3yuuth TEOpETHUECKUI I1K-3 HIK k12
MaTepHa 1o TeMe HJIK 3
«MUKpOOHOTOTHIECKHIA
Tema 5. [IpousBoacTso CUHTE3 KOPMOBBIX
KOPMOBBIX OEIKOBBIX OETIKOBBIX TPOYKTOBY.
MPOAYKTOB Hammucate pedepar u
MTOATOTOBUTH JTOKJIA] TT0
TeMe pedepara ¢
[IpE3EeHTaLUEH.
Wzyunts TEOpEeTHUECKUiT T1K-3 YK px 1.2
MaTepua 1mno TeMe: HIIK k13
Tewma 6. Teoperuueckue u «Mukpobie
MPAKTUYECKUE OCHOBBI 3eMHeyHO6PHTeHLHHe
MHUKPOOHOJIOTHIECKOTO Npeltapathl: HUTPAriH,
B a30TO0AaKTEpPHH,
OaxTepuanbHbBIX bocdodaxrepur
T Hamucate pedepar u
[TOJATOTOBUTH JTOKJIA]] 110
Teme pedepara ¢
Mpe3eHTalueH.
Tema 7. IlpousBoactBo | M3yuuTh T€OpETHUECKUI T1K-3 HIK k1
BaKIIMH, OakTepuoQaror | Marepuas 1o TeMe: HIK k12
u MEIUIMHCKNX | «[IpOM3BOACTBO BAKIIWH, MK rx13
IIpenaparos. Oakreprodaros u
MEIUIIMHCKIX
MpenapaToBy.
Hanucate pedepar u
ITOATOTOBUTH JTOKJIA]] T10
Teme pedepara ¢
MIpe3EHTALNEN.
Tema 9. AMUHOKHCTOTBL. | 3yunTh  TeOpeTHUYECKUil I1K-3 WK k1.2
buocunTes n MaTeprall 1o TeEMe: UK k3
IIPOU3BOJICTBO. «MUKpOOHOTOTHIECKHHA
IIponyuentsr. Coiphbe, CUHTE3 aMHHOKHUCIIOTY.
MUTATEIbHBIE CPEIBI, Hamucate  pedepar wu
TEXHOJIOTHSL. [IOATOTOBUTH JIOKJIAT TIO
TeMe pedepara c
MIpe3eHTaLNEN.
Tema 10. BuramMuHsb! 1 M3yunTh  TeOpeTHYECKUit T1K-3 UK k15
BUTaMUHHBIE TIpENapaThl. | MaTepuall Mo TeMe: UK g3
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IIponyuentsl. Ilonyuenue
U IPUMEHEHHUE.

«[lony4yeHue BUTaMUHOB U
BUTAMUHHBIX [TPEIIAPATOBY.
Hammcate  pedepar u
MMOATOTOBUTH  JIOKJIAJ TIO

TeMe pedepara c

Mpe3eHTalne.
Tema 11. IlpomsBoactBo | M3yunTth  TEOpETHUYECKHIA T1K-3 UK k15
(hepMEeHTHBIX MaTepHuall 1o Teme: UK 13
Mpenaparos. «IIpousBoacTBo
IIpoayneHTsI. (hepMEHTHBIX TIPETIAPATOBY.
HomeHnkiatypa Hamucate  pedepar
(hepMEeHTHBIX MOJATrOTOBUTh JOKJIAm IIO
MIperaparoB. TeMe pedepara c
NmMmoOnnm3oBaHHbIE Mpe3eHTalueH.
(bepMeHTHI.
Tema 12. M3yuuth  TeOpeTHUECKUil I1K-3 HIK k12
MukpoOnoIOTHIeCKHA MaTepuan 1o Teme: HIIK pxr3
CHUHTE3 JIMIIUIOB U UX «MuUKpOOHOJIOTUICCKHIA
MIPOMBIIIUICHHOE CHHTE3 JIMIIUJOB M HX
HCIIOJIb30BaHHE MIPOMBINIIIEHHOE

HCIOJIE30BAHHKEY).

Hammcates  pedepar

IIOJITOTOBUTh JOKJIag IIO

TeMe pedepara c

[IpE3EHTalUEH.
Tema 13. M3yuuth  TEOpeTHUECKUil I1K-3 HIK i 12
MukpoOHOIOTHIeCKHA MaTepua 1o Teme: UK k13
CUHTE3 MOJINCaXapuI0B «IIpomprnerHoe

TOJTyIeHUE

TIOJTICAXapUI0B»

Hammucate  pedepar wu

IIOJITOTOBUTh  JOKJIaJg IIO

TemMe pedepara c

Mpe3eHTalueH.
Tema 14. | UByunTth  TEOPETUUYECKUIA T1K-3 WK i 12
[IpombIieHHOE MaTepHrall 1o Teme: HIK k13
MoJTyYeHne «['ub6epenuHbL.
rub0eperInHOB 3uauenue. [IpomeblnienHoe

TIOJTYICHHE.

Hamucate  pedepar wu

IIOATOTOBUTH JOKIIAm IIO

TeMe pedepara c

MpEe3EeHTalUEH.
Tema 15. Tlomydenme | I3yduTh  TEOpPETHUUCCKUI I1K-3 WK k12
3TUJIOBOTO CIHPTA MaTepua 1o TeMe: HIK 13

«ITonyuenue 3TUJIOBOTO

CIIUpTa

MUKPOOHOJIOTUIECKUM

CIIOCOOOM.

Hammcate  pedepar u

MOATOTOBUTH JOKIAm IIO

TeMe pedepara c

Mpe3eHTalue.
Tema 16. W3yunth  TeOpeTHUECKHH T1K-3 UK g 10
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MukpoOuooruieckue MaTepHuall 1o Teme: UK 13
MIPOLIECCHI U CTAIUH, «MuUKpOOHOJIOTUIECKHE
WCTIONb3yeMbIE B MIPOTIECCHI u CTaIuH,
XJIeOOTeKapHOH HCTIOIb3yEeMbIC B
MIPOMBIIIUICHHOCTH XJIe0OTeKapHOU

MIPOMBITTICHHOCTI).

Hammcate  pedepar u

MOJATOTOBUTL  JIOKJIAJ TIO

TeMe pedepata c

Mpe3eHTalne.
Tema 17. M3yuuts  TeopeTHUecKuit I1K-3 WK k12
MuxkpoOuosoruieckue MaTepHuall 1o Teme: UK i3
MIPOIIECCHI M CTAHH, «MuKpoOHOIOTHIECKHE
WCTIONb3yEeMBIE B MIPOIIECCHI u CTaIuH,
MOJIOYHOMU HCIIOJIB3YEMBIE B MOJIOUHOM
MPOMBIIIUIEHHOCTH MIPOMBIIIIIICHHOCTH.

Hamucate  pedepar wu

MMOJATOTOBUTL  JIOKJIAJ TIO

TeMe pedepara c

Mpe3eHTalUEH.
Tema 18. Teopernueckue | U3yuuTs  TEOpETUUECKUI T1K-3 HIK i 12
A TNPAKTUYECKUE OCHOBBI | MaTepual II0 TEME: WK k3
MHUKPOOHOJIOTUYECKOTO «TexHomoruyeckass cxema
MOTyYeHUS MMPOM3BOJCTBA aIlleTOHA U
pacTBOpHUTECH OyTaHoJa. Nx

TIPUMEHEHUEY.

Hammucate  pedepar wu

MMOATOTOBUTL  JOKJIAI IIO0

TemMe pedepara c

Mpe3eHTalueH.
Tema 19. M3yuute  TeopeTHuecKuil T1K-3 WK i 12
MukpoOHuoIoruuecKas MaTepuan 1mno TeMe: HIK k13
TpaHchopmanus «MukpoOuonornyecKast
OpPTaHMYECKUX BEUIECTB Tpanchopmanus

OpPTaHHYECKUX BEIIECTBY.

Hammcates  pedepar

MTOATOTOBUTL  JOKJIAI II0

TeMe pedepara c

MIpEe3eHTalNEH.
Tema 20. M3yunth  TeOpeTHYeCKUit I1K-3 WK 1k 12
Teopernueckue u MaTepua 1o TeMe: HIK 13
MPaKTUYECKHUE OCHOBBI «Teopetnueckue u
MHKPOOHOJIOTHIECKOTO MIPaKTHIECKHE OCHOBBI
MOJTyYEHUS] OPTaHUYECKHUX | MUKPOOHOJIOTHUECKOTO
KHUCJIOT MOJYYEHUS] OPraHUYECKUX

KHUCJIOTY.

Hamucate  pedepar wu

MOJTOTOBUTL JIOKJIAJT TIO

TeMe pedepara c

Mpe3eHTalue.
Tema 21. M3yuuts  TeopeTHuecKuil I1K-3 HIK k12
Tlonyuyenue u MaTepua 1o TeMe: UK 13
HCITOJI30BaHUE «Hcnons3oBanme
MHKDPOOPTaHU3MOB B MHKPOOPTaHU3MOB B
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MIPUPOIOOXPAHHON MIPUPOTOOXPAHHON
JICSATEIILHOCTH. JESATSITLHOCTIY.

Hammcate  pedepar u
MMOATOTOBUTH  JIOKJIAJ TIO
TeMe pedepara c
Mpe3eHTalne.

4.4, MeToauyeckue yKa3aHHsi M0 OPraHM3alMH CAMOCTOSITEJIbLHO PadoThI
CTY/IeHTOB

CaMocTosiTenbHast paboTa CTY/IEHTOB SIBJISIETCSI COCTaBHOM 4acThi0 y4eOHOro Impoliecca u
UMEeT LENbI0 3aKpeljieHue U yriayOleHWe TMOJIY4YeHHbIX 3HAaHUW M HAaBBIKOB, IIOUCK U
NpUOOpEeTEeHNUE HOBBIX 3HAHMM, a TaKXKe BBIIOJHEHHWE Y4YeOHBIX 3aJaHul, MOJATOTOBKY K
IPEJICTOSIILIUM 3aHATHUSAM, 3a4€TaM U K3aMEHaM.

Jlis  opraHu3aluu  CaMOCTOSTeNbHOM paboTel 1o aucuuiuimHe «lIpombinuiennas
MUKpPOOHOJIOTHST ¥ OHMOTEXHOJIOTHS» HCIOJB3YIOTCS CIeAyomue (HOpMBI CaMOCTOSTEIHHON
yueOHOI paboThI:

- Pabota Haj KOHCIIEKTOM JIEKLIUH.

- [TonOop, n3yuenue, aHaaN3 PeKOMEHIOBAaHHOMN JINTEPATYPHI.

- CaMocTOSITeTbHOE U3YUCHUE OTACIBHBIX TeM, Taparpados, HE U3JI0KECHHBIX B JICKIIUH.

- [loaroroBka K MpPaKTUYECKOMY 3aHSATHUIO COCTOMT B TEOPETUYECKOM MOATOTOBKE U
BBIMIOJTHEHUH MTPAKTUYECKUX 33JJaHUI (OTBETHI HA BOIIPOCHI U T.J.).

- Hanimcanue pedepaToB, MOArOTOBKA JTOKIAI0B.

- [ToarotoBka K TeCTUPOBAHUIO.

- [ToaroroBka k 3a4ery.

Iucomennvie pabomei. [ n3ydeHus TeM, HE U3II0KEHHBIX B JIEKIIMH, PEKOMEHIYEeTCS
MCII0JIb30BaTh OCHOBHYIO M JIONIOJHUTENBHYIO JINTEPATYPY, a TAK)KE HCTOUYHUKH, HallIEHHbIE IPU
MOMOIIM WH(OPMAIMOHHO-CIIPABOYHBIX W TOUCKOBBIX CHCTEeM. J[Is 3akperieHus Marepuana
peKoMeHayeTCs AeNaTh KpaTKue KOHCHEKTHI o TeMe. B pamkax aucuuminael «lIpoMbliieHHas
MUKpPOOHOJIOTHS ¥ OMOTEXHOJOTHS» TaKKe MPEeyCMOTPEHO BHITIOTHEHHE MUChMEHHBIX paboT, B
KOTOpBIX CTYIEHTHl JOJDKHBI J1aTh OTBETHl Ha BOINpochl. KadecTBO BBHINOJHEHHOW pPaOOTHI
OLIEHUBAeTCsd B Xo0Jie OOCYX/JEHHUs IaHHBIX BOMNPOCOB NpU MPOBEACHUU KOJJIOKBHYyMa I10
COOTBETCTBYIOIIIEH TEME.

Pegepam — dopma mucbMeHHOU pabOTHI, KOTOPYIO PEKOMEHAYETCS MPUMEHSATH MPH
OCBOEHUU BapUATUBHBIX (MPOoGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe U3JI0KEHHE COJCPKAHUS HAyUHBIX TPYIOB, JIUTEPATYPHI IO ONPEICICHHON TeMe.
O6nem pedeparta MoxkeT gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecsna. IloarotoBka pedepara moapa3yMeBaeT CaMOCTOATENbHOE H3Y4YEeHUE
CTYZCHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHWUKOB, MOHOTrpaduii, HaydIHBIX
cTareii M T.I.) MO ONpeneNEHHOW Teme, HEe paccMaTpuBaeMod MOAPOOHO Ha JIEKIHH,
CHUCTEMAaTH3alMI0 MaTepuaa U KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — npuBUTHE
CTYJIEHTY HaBBIKOB KPAaTKOTO U JJAKOHUYHOTO TPEJCTaBICHUsI COOpaHHBIX MaTepUaIoB U (PaKTOB
B COOTBETCTBUU C TPEOOBAaHUSAMU, MPEIbIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIIOYAET:

- TutrynbHBIM TUCT.

- Coznepxanue.

- Beenenue, rue kpatko Gpopmynupyercs npobiema, elb U 3a1a4u pedepara.

- OcHOBHasl 4yacTh PabOThI COCTOMT W3 HECKOJBKUX pa3JesioB, B KOTOPBIX M3JIaraeTcs
CyTh TeMBI pedepara.

- 3aKIIIOUYeHHUE.

- CIMCOK MCMOb30BAHHOW JIUTEPATYPHI.
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[Ipu odopmiiennn pedepara ciaeayeT NPUICPKUBATHCA TEXHUUYECKHX TpPeOOBaHUH,
PEIbIBISEMBIX K pedepaTam U KypcoBBIM paboTaM, IMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OmeHka «OTIWYHO» BBICTABISIETCS B TOM cliydae, €cid B pedepare IMOJHOCTHIO
packpheITa TeMa, MPOAaHATM3UPOBAHO COBPEMEHHOE COCTOSHHME BOMPOCA, MaTepuai H3JI0KEH
JIOTUYHO, TOCJIE0OBATEIbHO, MpUBEAeHO He MeHee 10 nuUTEepaTypHBIX HCTOYHUKOB (Cpeau
KOTOPBIX MpeodiaacT JuTeparypa 3a mnocieanue 5 jaeT), pegepar opopMIIeH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHMSIMHU, MIPEIABSIBISIEMBIMH K TAKOTO POjJa padoTam.

- O1eHka «X0OpoIIo» - TeMa PacKphITa, MPUBEACHO JOCTATOYHOE KOJIWYECTBO MaTepHuaa,
HO TMPHU 3TOM MaTepual B HEJOCTATOYHOW CTENEHU MPOAHAIU3UPOBAH aBTOPOM, OdopmileHUE
pedepaTa COOTBETCTBYET TEXHUYCCKUM TPEOOBAHUSIM.

- OueHka «yJOBJIETBOPUTEILHO» - TEMa PACKpbITa MOBEPXHOCTHO, MaTepHasl MPUBEICH
KaK MpocTasi KOHCTaTalus (akToB, HE MPOaHATU3UPOBaH, B 0pOPMIICHUHN UMEIOTCSI TEXHUYECKUE
HEJIOCTATKH, CITUCOK JIMTEPATYPHI COACPKUT MEHEE 5 UCTOUYHUKOB.

- OLeHKa «HEeyIOBJICTBOPUTEIBHO» - TEMa HE PACKPbITA, CKYAHBIH 00beM MPHUBEICHHBIX
MaTepHaioB.

Yemusiii 0oknad — 310 coobmieHne B TeueHue 10-15 MuH, B KOTOPOM CTYAEHT B
JTAKOHUYHOUM (opMe JOJIKEH M3I0KUTh MAaTeprajl MO COOTBETCTBYIOIICH TeMe, MPUIEPKUBASICh
CIIEyIOIIETO TJIaHA: BBEJICHHE, OCHOBHAs 4YacTh, 3akitoueHHe. JloKiaa compoBOXKIAeTCs
MIPE3CHTALUEH, OTPAXKAIOIIEH OCHOBHBIE TOJIOKEHHS 110 COOTBETCTBYIOIIEH TeME, BKIIOYAIOMIEH
HarJsiAHble MaTepuanbl (cxembl, Tabmuibl, Goto u T1.1.). [lo okOHUaHMM [OKIana CTYAEHTY
33/IaI0T BOIIPOCHI, KaK IMpernojaBaTeib, TaK U CTYJIEHTHI, HA KOTOPbIC MOKJIAIUYUK JTOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kpurepuu ornieHuBaHust yCTHOTO JOKJIaa:

- OneHka «OTIMYHO». B [OKIage MONHOCTBIO pPACKPBITA TE€Ma, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSTHHE BOMPOCA; CTYACHT CBOOOJHO BIAJCET MaTepHUalioM, H3Jaraetr ero
JIOTUYHO, TIOCJEIOBATENbHO, JIAKOHUYHO, COONIOAasl OCHOBHBIC MpaBWIa KYJIbTYpPHl PEUH.
Jlokmaa compoBOXKIAeTCs MPE3CHTAIMEH, KOTopash OTpakaeT OCHOBHBIC TOJIOKEHHS OKJajaa,
Mpe3eHTAIUs COCTaBIIeHA TPAMOTHO € COOJIIO/ICHHEM OOMIMX TpeOOBaHMM, MPaBUI MIPUPTOBOTO
odopmiieHUs, Mogayu TpaduuecKkoro marepuaina, UMEIOTCS CChUIKM Ha TpHUBEIACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIUCOK MCIOIB30BaHHOM nuTepatyphl. [Ipu obcyxaennn
JOKJaZa CTYACHT JaeT HWCYEPIBIBAIONINE, apTyMEHTHUPOBAHHBIEC, KOPPEKTHBIE OTBETHI Ha
BOITPOCHI.

- OreHka «xopoIio». Tema pacKkpsiTa, TPUBEIACHO JOCTATOYHOE KOJUYECTBO MaTepHuaa,
HO IIPY 3TOM MaTepuaj B HEIOCTaTOUHOM CTENEeHU MpOoaHaIN3UupOBaH aBTopoM. [Ipe3enTanus He
B TIOJIHOW CTENIEHU COOTBETCTBYET OOIIMM TpeOoBaHUsM. OTBETHI CTYJ€HTa HE Ha BCE BOIMPOCHI
SBJISIOTCSL KCUEPTIBIBAIOIIUMU U apTyMEHTUPOBAHHBIMH.

- OreHkKa «yIOBIETBOPUTEIBbHO». TeMa pacKpbiTa HE MOJHO, MaTepual MPHUBEACH Kak
mpocTtas KOHCTaTamusi (akToB, HE MPOAHAIM3HPOBAH, CTYACHT IMOKAa3bIBA€T MOBEPXHOCTHHIE
3HaHUA. [Ipe3eHTanmsi YacTHYHO COOTBETCTBYET YCTAHOBJICHHBIM TpeOoBanusaMm. [lpu
OOCYXXJIEeHUH JOKJIaJa CTYACHT HE BCErja JaeT MpaBUJIbHBIC, HCUYEPIBIBAIOIINE OTBETHl Ha
3aJ1aBaeéMbI€ BOIIPOCHI.

- OreHka «HEYAOBJIETBOPUTEIBbHOY». TeMa JoKiaga HE pPacKphITa, CKYIHBIA 00beM
MIPUBEJICHHBIX MaTEpUaJIOB; MPE3CHTAMs OTCYTCTBYET. [Ipu 00CYyX)AeHUU JOKIana CTYJIEHT He
JTA€T OTBETHI UM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMAaTHKAa 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. Katmmackwii. — 2-¢ m3a. Cre. — M. : Akagemus, 2007. — 254 c.
- IOTIOJTHUTENbHAS JINTEpaTypa
1. TI'paueBa U. M. Texnonorus ¢epmentHsix mpemnaparos / M. M. I'paugeBa, 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) 6a3pl JaHHBIX, HHPOPMALHOHHO-CIPABOYHbIE U MONCKOBbIE CHCTEMBbI

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

2. Nndopmanmonnas cucrtema «EInHOE OKHO TOCTyNa K 00pa30oBaTEIbHBIM PECypcam»
(http://window.edu.ru)

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

4. Db Wznarenbckoro meHTpa «Akagemus». Azapec nocryma: http://www.academia-
moscow.ru

5. http://Iwww.fptl.ru/biblioteka/biotehnologiya.html

6. http://mwww.medbook.net.ru/010512.shtml

7. Coro3 00pazoBaTenbHbIX CaiiToB - EcTecTBeHHBIE HAyKH

8. http://tusearch.blogspot.com - TIoMCK 3JEKTPOHHBIX KHHUT, IYOJUKAIMil, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTouckoBas cucTema Mo HayYHOM JIUTEpATypE.

10. Science Research Portal - Hayunas mouckoBas cHcTeMa, OCYIIECTBISIONIAS
MOJTHOTEKCTOBBIH IMOMCK B JKypHAJIAX MHOTHX KpPYITHBIX HAyYHBIX H3JAaTEIbCTB, TAaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JOKYMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1200paTOpHOE 060py10BaHUE:

Aynuropus Ay TPOBEICHHS  3aHATHM  JIEKIMOHHOro  THma:  o0opyaoBaHa
CHelMaIU3UpOBaHHON (yueOHOH) MmeOenbio Ha 25 T1OCAJOYHBIX MECT; TEXHHYECKUMHU
cpeactBamu oOyuenus: mpoektop Epson EB-X03, mocka MapkepHas; y4eOHO-HArJISLTHBIMU
HOCO6I/I5IMI/I, OGGCHG‘-II/IBEIIOH_[I/IMI/I TCMATUYCCKUC WJUIIOCTPAIMU IO AUCHUIUIMHE: NMPC3CHTALIUN
M0 TeMaM IPOrpaMMBL.

AynmuTtopust ISl TIPOBEJCHMS  3aHATUH  MPAKTUYECKOro  TUma:  o0OpydoBaHA
CreNMaIu3upoBaHHON (ydeOHOol) Mebenpio Ha 10 TOCamOYHBIX MECT; JOCKOH MEJIOBOM;
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TeXHUYECKUMH CpeIcTBaMu o00ydeHus: mpoektop BenQ MSS521P  yuyeOGHO-HArISAHBIMH
MOCOOMSIMU: TIPE3CHTAIUH 110 TEMaM IIPOTPAMMBEI.

Komnbrotepusiii kmace (yueOHasi ayAuToOpusi) Al TPYIINOBBIX WM HHAWBHIYaJTbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJS H TPOMEKYTOYHOW aTTecTalid, OpraHU3aIluu
CaMOCTOSITEIbHOW paboThI: ayauTOpHs 000pyA0BaHa CICIUATU3UPOBAaHHON (y4eOHOM) MeOebIo
Ha 20 mOCaZOYHBIX MECT, IOCKOM MEJNOBOH; 000pynOBaHa TEXHUYECKHMMHU CpPEACTBAMHU
o0ydeHus1: cucteMHbIid 6J10k PentiumG850, morutop BenQ G252HDA-1 miT.; cucTeMHbIi 0J10K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mrt.; cucremusiii 610k PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHOO10K IRU T2105P — 2 mT.; cucremublii 6510k Pentium
G3250, monutop BenQG955 — 1 mt.; 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.; cuctemusblii 610k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeOrpaHWYEHHBIM JOCTYIIOM K ceTH MHTepHEeT W oOecredeHrueM J0CTyna B DJIEKTPOHHYIO
nH(}OPMaILMOHHO-00pPa30BaTEIbHYIO CPEAY OPraHU3AIIH.

[Tomemenne pans  XpaHEHUS W TPOPHIAKTHUECKOTO  OOCTYXKHMBaHUS y4eOHOTO
o0opy/soBaHus: ayAuTOpUs OOOpPYIOBaHA CIENUAIN3UPOBAHHON Mebenpio Ha 3 MOocagoYHBIX
MmecTa; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpaMmMHoOe oGecnieyeHme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mns 6usneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0s16ps 20161 JIu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep Jluniensuu Microsoft 41059241.

Office 365 mpodeccuonanbHblil TItOC I yvarmumxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texuuuyeckue U 31eKTPOHHbIE CPeACTBA!
[Ipe3enTanmu no BceM TemMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jns  ocBoeHuss IUCHUIUTMHBL «lIpOMBINIIEHHass MUKPOOHONOTUS M OMOTEXHOJOTHUS
PUMEHSIOTCS CIIeIyIoNIe 00pa30BaTeIbHbIC TEXHOIOTHH:

- Unghopmayuonnas nexyus. JIeKIust — 3T0 C:)KATOE U3JI0KEHUE OCHOBHBIX HAYYHBIX (JaKTOB,
YTO SIBJISIETCS 0a301 JIs1 aHATTN3a PACCYKICHUM, OI[EHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB MPeoOpa3oBbIBaTh YCTHYIO M IMHCHMEHHYIO
nH(popmaluoo B BU3yallbHYI0 (hopmy, uTo hopmMupyer y HUX podeccCHOoHaTbHOE MBIIIICHUE 32
CHeT cCucreMatru3sanum U BbIIACICHUSA Hanobosee S3HAYUMBIX, CYIICCTBCHHBIX JJICMCHTOB
colepkaHusi oOydyeHus. 3ajaya MpernojaBaTelis HCIOIb30BaTh Takue (OpPMbI HArIsAHOCTH,
KOTOPBIC HAa TOJIBKO HOIIOJHAKOT CJIOBCCHYIO I/IH(i)OpMaL[I/IIO, HO U CaMU SBJIIAOTCA HOCUTCIIAMU
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uH(pOopMalnu (CXEMbl, PUCYHKH, CIAlAbI-TIPE3eHTALUU, U T.I1.). DTOT BUJI JIGKIIUH Jy4Ille BCErO
UCII0JIb30BaTh Ha 3Talle BBEACHMSI CTY/ICHTOB B HOBBIM pPa3jieil, TEMY AUCLMILIMHBL.

- [Ipobnemnas nexyus. B otnuune ot coaepkanus HHOOPMALIMOHHON JIEKIIMH, KOTOPOe
IpejiaraeTcsl IMpenojaBaTesieM B BHUJAE HW3BECTHOTO, MMOAJEKAIIETO JIMIIb 3allOMHUHAHUIO
MaTepuana, Ha TMPOOJEMHOM JIEKIMHM HOBOE 3HAHUE BBOJIUTCS KaK HEU3BECTHOE IS
oOyuaromuxcs. IIpoGnemHast JeKuus HaYMHAETCS C BOMPOCOB, C IOCTAHOBKHU IPOOJIEMBI,
KOTOPYIO B XOJIe H3JIOKEHHsI MaTepuana HEoOXOJUMO peluTh. JIeKuus cTpoutcs TakuM
0o0pa3oM, YTO TO3HAHUS OOYyYaroIerocsi NMpUOIMKAIOTCS K TOMCKOBOHM, HCCIEI0BATEIbCKON
JESTENIbHOCTH. 3/1eCh YYacCTBYIOT MBIIIJICHHE 00YYaroIerocst U ero JMYHOCTHOE OTHOIICHHE K
yCBaMBaEMOMY MaTepuaiy.

- Jlexyusa-6eceoa. llpennonaraeT HENOCPEACTBEHHBIH KOHTAKT MperojaBareis C
aynutopueit. [IpeumyiiecTBo jekuu-0ecebl COCTOUT B TOM, YTO OHA IO3BOJISIET IPHUBJICKATH
BHHUMaHUE CTY/ICHTOB K HauOoJiee BaXKHBIM BOIIPOCAM TE€MBI, OMPEEISITh COACPKAHUE U TEMII
U3JI0KEHUsT Y4eOHOTO MaTepuasa ¢ y4eTOM OCOOCHHOCTEH CTYIEHTOB.

- [Ipakmuueckue 3auamusi — 3TO 3aHATHE, TPOBOJAUMOE O] PYKOBOJCTBOM IperojaBaTes
B Y4eOHOW ayIWTOPHH, HAINPaBICHHOE Ha YIIIyOJeHHE HAayYHO-TEOPETHYECKMX 3HAHUU W
OBJIaJICHUE OMpEACNICHHBIMU METOJaMH CaMOCTOSITENIbHON paboThl, KoTopoe GopMUpyeT
npakTudeckne ymMeHus. OqHoi u3 popM MPaKTUIECKUX 3aHATUH B BY3€ SBISIETCS CEMHHAP.

- Cemunap-uccneooganue. TexXHONOTUS TPOBEACHHUS TAaKOrO CEMHHapa MOXKET ObITh
pa3IuM4HOM, B 3aBHCHUMOCTHM OT TOIO, KakOoil METOJ 3aJoXeH B €ro OCHOBY. B pamkax
JUCIUIUIAHEL «[IpoMbIliIeHHass MUKPOOUONIOTHS U OMOTEXHOJOTHUS» TMPOBOJUTCS CEMHUHAp C
MOJTOTOBKOH M 3aCIIyIIMBaHHEM pedepaToB MO aKTyalbHBIM MpoOJIeMaM TEOPHUH M TPAKTUKU
U TOCIEAYIOIUM HUX 00CYKICHHUEM.

- Konnokeuymsl — BUJl y4eOHOTO 3aHSTHS, TPOBOJAUMOIO C LEbI0 MPOBEPKH U OLIEHUBAHUS
3HaHUHM ydammxcs. KolJokBHyM MOXXET NpOBOJAUTHCS B (OpMe HHAMBHUIYAIbHOH Oecebl
IpenojaBaTesisi co CTYAEHTOM WJIM KaK MaccoBbI ompoc. B xone rpymnmoBoro oOcyxaeHHs
CTYAEHTBI y4yaTcs BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS IO ONPEAEICHHOMY BOIPOCY, 3allUINaTh
CBOE MHEHMeE, IPUMEHSS 3HAHUS, ITOJIyY€HHbIE Ha 3aHATHUAX 1O NMpeaAMeTy. B xoae komnokBuyma
TaKXe NpOBepsAOTCs pedeparbl, Apyrue NHCbMEHHbIE padoThl CTYICHTOB, MPOBOJUTCS
3aciylMBaHueE JA0KIAJ0B.

- Camocmoamenvnas paboma cmyoenmos (cM. 1.4.4).

- Jlucmanyuonuvie  obpaszoeamenvHvle  mexHonoeuu.  llox — TUCTaHIIMOHHBIMU
00pa30BaTEeNbHBIMU TEXHOJOTHSIMUA MMOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJOTHH, PeaI3yeMble
B OCHOBHOM C NPUMEHEHUEM HH(OPMaIlMOHHO-TEIEKOMMYHUKAMOHHBIX ceTeil. [Ipu ocBoeHun
JTUCHUTUTMHBL «[IpOoMBIIIITIeHHAs MUKPOOHOJIOTHS M OMOTEXHOJIOTHS» UCIIONB3YIOTCS CIIEYIOIHe
TEXHOJIOTHH:

* KelicoBasg TexHonorus — ¢opmMa JUCTAHIMOHHOTO OOYYEeHHUs, OCHOBaHHas Ha
IpeIOCTaBIeHUU oOydaromuMcss HH(DOPMALMOHHBIX 00pa3oBaTeNbHBIX PECYpPCOB B BHUJE
CHELMATU3UPOBAHHBIX HAOOPOB Yy4€OHO-METOAMYECKHX KOMIUIEKCOB C HCIIOJIB30BaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMaIuu (KeicoB);

" PHTEPHET-TEXHOJOIHs — Coco0 TUCTAHIIMOHHOW Nepefayd MHPOpPMAalUU, OCHOBAHHBIN
Ha UCIOJIb30BaHUU TNI00AJIBHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH JIIsl o0ecrieueHus: JocTyna
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa3oBaTelbHBIM pecypcaM U uid (OPMHUPOBAHUS
COBOKYITHOCTH METOJIUYECKHX, OPTaHW3AIlMOHHBIX, TEXHWYECKHX W IPOTPAMMHBIX CPEICTB
peanu3alMy U YOpaBieHHUs y4eOHBIM MPOIECCOM HE3aBUCHMMO OT MECTa HaxXOXJIEHUS €ro
cyobektoB. Mcmons3yercs ObpasoBarenbHblii mopran UI'Y - educa.isu.ru.
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Vill. OHEHOYHBIE MATEPHUAJIBI VI TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Ouenounvie mamepuanvl 011 6X00H020 KOHMPOIA

B kauectBe OLCHOYHLBIX CPCACTB [JII BXOAHOI'O KOHTPOJIA OHLCHKH YPOBHSA 3HAHUI
CTYACHTOB HCIIOJIB3YIOTCA TECTbl C OTKPBITBIMH BOIIPOCAMH. B Iponecce TECTUPOBAHUA
OLCHUBACTCA YPOBCHL BJIAACHUA 0a30BBIMH SHAaHUSMHU, YMCHHUAMU, HABBIKAMU, HCOGXOI[I/IMBIMI/I
JUIA Hadallia O6y‘leHI/Iﬂ IO JUCHHMIIIIMHE «HpOMBIH_IJ'IeHHaSI MI/IKpO6I/IOJ'IOFI/IH u 6I/IOT€XHOJ'IOFI/I${»,
ONpCACIIICTCA CTCIICHDb BJIAJICHUA HOBBIM MAaTCprUaJIOM N0 Hadajla €ro u3y4CHus.

TecThbl 17151 BXOJTHOTO KOHTPOJIsA

KontpompHas pabora Nel | I'pynna

DUO

1. MUKpOOHOIOTHS U3yUaeT:

5. YKaxute opraHeiyibl 3yKapUOTHON KIIETKU:

0O AKTHHOMHIETHI O AspocoMbl
O Bupycsl, 6akTepun, MUKPOCKOITYECKHE O Kapbokcrucomsl
9YKapHOTHI O Me3ocoMsl
O Bupycsl, pacTeHus O Muroxoxapuu
O T'pubs 0O Twunakouasl
O Ilpocreiimue, MUKPOCKOINYECKHE 3YKAPHUOTHI, 6. K xakoMy Kjaccy OTHOCATCS IpPOXOKH pofa
BUPYCHI Saccharomyces?
2. Kaxkoif 6uononumep BCTpeuyaeTcs TOJIBKO Y O Bsicumie rpudsl
TPaMIIOJIOKUTEIBHBIX OaKkTepuii? O HecoseprueHHbIE TPHOBI
O Jlunononucaxapun O Hwusmmue rpudst
O Jlunonporeun O IInecHeBble rpuOBI
O Mypeun O CymuaTtble TpHOBI
O IlenTtupgorivkaH. 7. Bupuon:
O TeiixoeBast KHCIOTA O  Ilonnas BUpycHas 4acTHIA - HyKJICOKAIICH C JI0-
3. Hnmaa xousbleBod asyxuenoudeunor JIHK MOJHUTENBHBIMU CTPYKTYPHBIMHU O€JIKaMU HITH
MPOKapHUOT MOXET JOCTHUTaTh: BHEITHUMH 000JI0YKaMH
O 0,25-3 MM O HWueprHas popma Bupyca
0O 100-300 mxm O IlpencraBisieT Karncua
O 10-90 mxm O  CnocobeH K OCYIIECTBICHHIO METaO0INIEeCKUX
O 1-9 MKkM MIPOLIECCOB BHE KJIETKU
O 25-300 MmxMm O  YmMepeHHsli mpodar
4. YKaxuTe LUTOIIA3MAaTHYECKHUE CTPYKTYPHI 8. baktepuu pa3MHOXKAIOTCS:
OaKTepwuii: U bBuHapHBIM JieeHHEM
O AspocoMbl O Meiiozom
O JlusocoMsl O Muro3oMm
O MuTroxoHApUn 0O IloukoBaHuEM
O XJ10poIuiacTsl O Coopamu
0 DHIomiaa3sMaTHYeCKHH PeTHKYIYM
OueHka:

Ouenounvie mamepuasvi
JIHA ynusepcumema

B pamMkax JOUCIUIUIMHBI

«HpOMLIIJ_IJ'ICHHaH

meKyu{eco KOHMpOoas QopmMupyromcsa 6 cOOmeemcmeuu ¢

MI/IKp06I/IOHOTI/ISI U OHOTEXHOJIOTHUS

HCIOJIB3YIOTCA CIICAYIOIIUC (bODMLI TEKYIIETrO0 KOHTPOJIA:

- INCBMCHHAas pa60Ta;

- TECT;

- pedpepar;

- TOKJIaJ

- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.
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@DOH/T OLICHOYHBIX CPEJICTB BKIIOYACT:

- (hOH]T TECTOBBIX 33aJJAHUH TIO AUCIUILTUHE,

- TeMaTUKa U MaTepUAIIbI 3aJaHHA,

- IepedYeHb TeM pedepaToB/I0KIIAIO0B,

- BOIIPOCHI Jy1s camocTtositenbHoro uzydenus (CPC)

- BOTIPOCHI ¥ OMJIETHI [Tl K3aMeHa,

- KpUTEPHH OIICHKU 3HAHUH CTY/ICHTOB.

Ha3nadeHue OIeHOYHBIX CPECTB: BBISIBUTH ChopMupoBaHHOCTH KomreTeHmu [1K-3 (cm. .

1)

I[eMOHCTpaIII/IOHHBIe BapUaHTBI TECTOB 1JISl TEKYHICI0 KOHTPOJIA

1. O0nanaroT U NPUPOAHBIE IITAMMBI MUKPOOPTaHU3MOB CIIOCOOHOCTBIO BBIIEIATH U
HaKaIuIMBaTh B MUTATEIbHOM cpeie 00JIbII0e KOJMYECTBO MPOTyKTOB?
o obiagaroT
o He o0magaroT
O  TOJBKO HEKOTOpHIE
2. B yem mnposiBisercss pe3yiabTaT MYyTalUUd INPH CENEKUUHd MHUKPOOPIaHU3MOB —
MIPOAYIIEHTOB NMPAKTHYECKU BKHBIX BEIIECTB?
O TIOBBILIEHHE YPOBHS CUHTE3a ()EPMEHTOB U UX aKTUBHOCTHU
MOBBIIIIEHNE CKOPOCTH MOTJIOMIEHHSI U YTHIIM3AlUHU cyOCcTpaTa KIETKOM
o0a BapuaHTa
. UcTouHnku yriiepoaa 1isi BEIpauBaHUsi MUKPOOPTaHU3MOB
KpaxMail, Mejacca, TiApoan3aT Oenka
coeBasi MyKa, pbIOHAst MyKa, Kpaxma
KpaxMail, Mejiacca, 1eJUII0J103a, METaHOI
. @epMeHTanUs — 3TO MPOIECC
BbIpaIllMBaHHsI MUKPOOPTaHU3MOB
noJiyueHue GepMEeHTOB
MHaKTHBaLUs (EPMEHTOB
. Oynkumu OnopeakTopa — pepmMeHTepa
HE JIONycKaTh HHGUIMPOBAHUS BHEIIHEH Cpe/ibl
BO3MOXXHOCTH BBEJICHHsSI CyOCTpaTa U KUCIOpOIa
o0a BapuaHTa

O 0O O W»wwOoO OO0 P00 0 WO O

Tembl pedepaToB
[Ipon3BoICTBO OENKOBBIX MPOITYKTOB
[Tpon3BoACTBO XJIEOONEKAPHBIX IPOACKEH
HckyccTBeHHOE BhIpaniiBaHue rpu0oB (IIaMIUHbOHBI, BEILIEHKA)
[Tpou3BoacTBO GHOMpPENnapaToB /ISl 3aIIUThHl PACTEHHHA
[Ipou3BoicTBO OaKTEpHAIBHBIX YI0OpEHUI
ITpou3zBoacTBO rOOEPETMHOB
[Ipon3BoICTBO AaHTUOMOTUKOB JJIs1 ’KUBOTHOBOJICTBA
IIpon3BoCTBO 3TUIOBOTO CIMPTA
9. Tlpous3BoACTBO epMEHTHBIX MPEMAPATOB
10. JInnaszsl MUKPOOPTraHU3MOB U UX IPUMEHEHHE
11. [IpumeHeHre UMMOOUITN30BAHHBIX KJIETOK M ()EPMEHTOB
12. IIpon3BOACTBO OPraHUYECKUX PACTBOpPUTENIECH (HAa IPUMEpE alleTOHa,
OyTraHosa)

XN R =



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

THpOJIa3

N ok w

9.

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

21.

22.
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IIpon3BoacTBO MoONMCaxapuoB

[Ipon3BOACTBO BaKIIMH U MEAUIIMHCKUX IIPENApaToOB

IIpon3BoacTBO IUIIUAOB

IIpon3BOACTBO aMUHOKHUCIIOT

IIpon3BOACTBO OPraHNYECKUX KUCIIOT

[Ipon3BOACTBO BUTAMHUHOB

IIpon3BOACTBO HYKIEOTHUOB

IIpon3BOACTBO AJIKAIOUI0B

Muxkpobuonoruueckas TpaHcopmaius CTeponioB

Muxkpobuonornueckas TpaHcQOpMaLus yrieBOI10B

Muxkpobuosiorndeckas TpaHcpopmanus aHTUOMOTHKOB

[Tpon3BOACTBO M MCIIOJIb30BaHUE TPOOMOTHKOB B CEIHCKOM XO35HCTBE.
[Touck u oTGOp TEPMOPHIBHBIX MHUKPOOPIaHU3MOB — IMPOTYLIEHTOB

[IpuMepHBIHA CIHCOK BONPOCOB K IK3aMeHY
HoBble HampaBieHHs B COBPEMEHHOW IPOMBIIUICHHOW MHKPOOUOJIOTHH U

OMOTEXHOJIOTHH.

[Tpununs! nogdopa KylabTyp MUKPOOPTaHU3MOB [UIS PA3JIMYHbBIX IPOU3BO/ICTB.
[TosryueHne BbICOKOAKTUBHBIX ITAMMOB MUKPOOPTraHU3MOB.

OcHoBHBIE TPEOOBAHMS, TPEIBSIBIIIEMbIC K TIPOTyIICHTAM.

MeTto1bl XpaHEHUS TPOMBIIIJICHHBIX ILITAMMOB.

ChIpbe Uil IPUTOTOBJIEHUS TUTATEIbHBIX CPE.

Cragus noay4eHus IOCEBHOTO MaTepHaa.

TexHonorust NPUroTOBIEHUS TUTATEIBHBIX CPE.

KonnuecTBeHHBIE XapaKTEPUCTUKHU POCTA U MMPOYKTUBHOCTHU TP KYJIbTUBUPOBAHUU.
CkopocTtb pocTa. Beixon 6nomacchsl.

TexHoOrMuecKkue 0COOEHHOCTH Tpoliecca (pepMeHTaIUH.

Abspanus 1 nepeMennBaHue B npouecce GpepMeHTaluu.

[TenooOpa3zoBaHue U MEHOTAlLIEHUE B Mpoliecce (epMEHTALIUH.

VYrpasisieMoe KylIbTUBUPOBAHNE MUKPOOPTaHU3MOB.

Knaccugukanus cuctemM HENPEPbIBHOTO KYIbTUBUPOBAHUSI.

Ob6opynoBaHre MUKPOOHOIOTHYECKUX POU3BOICTB.

Briienenue xn3HeciocoOOHBIX MUKPOOPTaHU3MOB.

Craaus KOHIIEHTPUPOBAHUS U OTJENIEHUs] OMOMACCHI OT KYJIbTYPaIbHOMN KUAKOCTH.
Craaus OYUCTKH CTOYHBIX BOJ U Ta30BBIX BEIOPOCOB.

[Tpon3BOACTBO KOPMOBBIX OEIKOBBIX MPOAYKTOB.

buocunTes amuHokucnot (Ha npumepe nusuHa). [Ipogynentsl. Coipbe U cpesbl
IIpousBoacTtBo  nunuaoB. IIpoxynents, cbipbe, cpenapl. lIpombinuieHHOE
HCIIOJIb30BaHUE.

[TpousBoncTBo  »THIOBOrO  crnupta. Ceippe, cpeasl. Jpoxoku.  CrocoOsl
KYJIbTUBHUPOBaHMUS.

Hpoxoxu B nuBoBapeHud. [IponssoacTeo nusa. Bpeaurenu npon3BoaCcTBa.
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23. MonouHokucnoe Opoenue. [Ipou3BOJCTBA, OCHOBAHHBIE HA JKH3HEAESTEIBHOCTH
MOJIOYHOKHC/IBIX OaKTepHi: MPOM3BOACTBO KHCIOMOJIOYHBIX IIPOJAYKTOB, CHIPa,
KBalllEHUE, CUIIOCOBAHHE.

24. TlpousBozcTBo Butamusa Biy. [TpoyIeHTEL. [IpakTHYecKoe HCIIOIB30BAHUE.

25. baktepuanbHple IperapaTsl B CETbCKOM Xo3sicTBe. HuTparma. A30ToGakTepuH.
®ocodobdakrepun. CrIocoObl IPUTOTOBIEHNS ¥ IPUMEHEHHS.

26. bakrepuanbHple  CpeiCTBA  3aMTHL  pacTeHmil. IIpemaparhl, MPOIYLEHTBL.
[IpousBonctso. [Ipumenenue.

27. I'uG6epenmunsl. 3nauerue. IIpoaynentst. [IpoMEIIIIEHHOE TIOMyUEHHE.

28. IponssonctBo (epmertos. [IpopyienTl. OunIeHHbIE H TeXHUYECKHE DEPMEHTHBIC
TIpenaparsl.

29. IlpousBoncTBo  monucaxapuoB. [IpomyleHTEL  YCIOBHS — KYTbTHBHDOBAHHS
MHKPOOPraHW3MOB U OHOCHHTE3a NOJIHcaXapu0B. [[POMBIILIEHHOE OTyYEHHUE.

30. Tlomyyenue Guorasa. [Ipoaynents. TeXHONOT S MOTYYeHHS METaHA.

31. Ilomyyenue opraHi4ecKux KUCIOT. [IpOyIIeHTHI, KyIbTHBHPOBAHHE.

32. IlpousBozacTBo anTuGHOTHKOB. [TpoaymeHTsl. TeXHOTOrusL.

Pa3p360T‘{H.K., e

nouert T. ®. Kazapunosa

(nomméél)

IIporpamma cocraBieHa B COOTBETCTBHH ¢ tpeboBanusamu OI'OC BO mo HampasieHuio
nozrotoBku 06.03.01 «buonorusy» npodumo «MHKpOGHOTOr Y.
ITporpamma paccmoTpena Ha 3acenannu Kadenpsr MUKPOOHOJIOTHH

<&» /4 2021r. % p
Mpotokon Ne _f  3as. Kadenpoii / % b. H. Orapxkos

Hacmoswas npozpavma, ne moocem Goimo 80CcNpouU3Be0eHa HU 6 Kakou gopme 6e3

Npe0sapumensHo20 RUCLMEHHO020 paspeulens Kageopsl-paspabomyuxa npozZpammoi.



