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1. HEJIA OCBOEHMSI JUCLIUTLIMHBI (MOY.15T)

LensmMu  ocBOeHHsST  AMCUHUIUIMHBL  (Monyisi)  «MUKpOOHbIE — TEXHOJOTMH  Ha
nepepabaThIBAIONINX NPEINPUITUIX» SBIAIOTCS (OpMHpOBaHME 3HAHUW 1O  MHKPOOHBIM
TEXHOJIOTUSIM Ha TMepepadaThIBAIOIIUX MPEINPUATUSIX U YMEHUIN MCIONB30BAaHUS UX JUIS PEIICHHS
MPaKTUYECKHX 3a/1a4 IIPOU3BO/ICTBA.

2. MECTO JUCIUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMbI

B cooTBeTcTBHU C
y4eOHBIM MIAHOM
JUCIUIIINHA

OTHOCHUTCSA K YacTh, popMupyeMas yyaCTHUKAMHU 00pPa30BaTEIbHBIX OTHOMICHHM

Cratyc AUCIHHUIIUHBI 0 BEIOOPY

OGecneynBamImue MHUKPOOHOIIOT S

(mpenurecTByIOmue)

AUCIUIIINHBI

ObecneynBaemble JUCHUIUIMHBL ~ TI0  TEXHOJIOTUM  TMPOU3BOJACTB €  HCIOJIB30BAHUSIM
(mocnenyromue) MHKPOOPraHU3MOB.

O CLUUIIHHBI

3. PE3YJIBTATHI OBYYEHHS IO JUCLHUILTHHE (MOY.IIO)
(XAPAKTEPUCTHUKA ®OPMUPOBAHWSI KOMITETEHITHIN)

Howmep(a) pazaena(on)
JUCLUTUINHBI
[Indp 1 HauMeHOBaHUE (MomyIst),
KOMIICTCHIIHH OTBEYAroIIero(ux) 3a
Wunnkatop(bl) TOCTHXEHUSI KOMIIETEHIINH /
(hopmupoBanue
TUTAHUPYEMBbIE Pe3yJIbTaThl 00yUeHHS JamHoro(six)
WHAUKATOPa(OB)
JOCTHKEHHUS
KOMITETEHIINU
IIK -1 WI-1rk-1
Cnoco0eH opraHu3oBathb 3HaeT crnocoObl BEJEHUE TEXHOJIOIHMYECKOTO
BeJICHHE TEXHOJIOTMYECKOTO  |Ipoliecca B paMKaX NPHHATON B OpraHM3aIuHd Bee
IIpoIECCa B paMKaX IIPUHATON B |TEXHOJIOTMH MPOM3BOJCTBA MPOILYKTOB ITUTAHHS
OopraHn3anuu TCXHOJOTNN JKMBOTHOI'O IPOUCXOXKICHUS
MMPOU3BOJACTBA MTPOLYKTOB
MUTAHUS )KUBOTHOT'O W-2 k1
MIPOUCXOXKACHUSA Bce
Ywmeer OpraHu30BaTh BEJEHUE
TEXHOJIOTMYECKOr0  Ipomecca B paMmKax




HpPIHiITOﬁ B opraHusanuu TEXHOJIOIrHMH1

OpoOn3BOACTBA MPOAYKTOB IMUTAHUA KHUBOTHOI'O

MMPpOM3BOJCTBA MPOAYKTOB IUTAHHA KHUBOTHOI'O
MMPOUCXOXKICHUA Ha ABTOMAaTU3UPOBAHHBIX

TCXHOJOTUYCCKUX JIMHUAX

MPOUCXOXKICHUS
NA-3 k1
Bnaneer HaBbIKaMu BeJIEHUE TEXHOJIOTHYECKOTO
mpoiiecca B pamMKax MNPUHATON B OpraHuU3aIiu Bee
TEXHOJIOTHH IPOU3BOJCTBA MPOAYKTOB IMUTAHUS
’KUBOTHOTO MPOUCXOKICHUS
W-11k-1
3HaeT  MeTONBl  YIpPaBIEHHUS  Ka4eCTBOM,
0€e301MacHOCTHIO u MPOCIIEKUBAEMOCTBIO Bce
MPOU3BOJICTBA MPOAYKTOB MHUTAHUS >KUBOTHOTO
NPOUCXOKICHUS  HAa  AaBTOMATU3UPOBAHHBIX
TEXHOJOIMYECKHUX JINHUAX
IIK -2
WA-2 nxa
CrniocoOeH ympaBisiTh
Ka4yeCcTBOM, O0€30I1aCHOCTRIO M |YMEET ynpaBisiTh KaUeCTBOM, O€30IaCHOCTBIO U
[IPOCJIEKUBAEMOCTBIO MPOCIEAKUBAEMOCTBIO IIPOU3BOJICTBA MPOIYKTOB Bce
IIPOM3BOACTBA ITPOAYKTOB NUTAaHAS  JKMBOTHOI'O  IIPOMCXOXKICHHUS  Ha
HATaHUA ) KUBOTHOT'O aBTOMAaTU3HPOBAHHBIX TEXHOJIOTHYCCKUX
IIPOUCXOXKIACHUS Ha TTMHUSIX
aBTOMATHU3UPOBAHHBIX
TEXHOJIOTUYECKUX JTUHUIX NJ-3 nk-1
BH&I{CCT HaBbIKaMH YIIPpABJICHHUA KadCCTBOM,
0€e301MacHOCTHIO u MPOCIEKUBAEMOCTBIO Bce

4. CTPYKTYPA Y COAEPKAHUE JUCHUILIMHBI (MOLYJIS)

4.1. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

4.1.1 Ounas ¢popma
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1. |[Ipeamer, wuctopus, METOABL,| 2 - P,K,3 IIpesenrauuu, quckyccus

3a1a4y JUCIUIUIAHEL.




OO0mmas TEXHOJIOT U
MUKPOOHOIOTHIECKIX
IIPOU3BOICTB.

Uctopuss pa3BuTHs MHUKPOOHOM
OMOTEXHOJIOTUM  KaK  HaYKH.
OcHoBHbIE IIPEICTABUTEIN
MHKPOOPTaHU3MOB,
HCIIONB3YEMBIE B TEXHOJOTHSX
MIPOU3BOJICTB.

Crepunuzanus,  nacTepu3alus,
nesuH(eknusa. Metonel. Pexnm
WCIIONB30BAaHUS B IHUIIEBOMU
NPOMBIIUICHHOCTH,  MEAUIIMHE,
ObiTy. llpuwHIMI  cocTaBmeHUS
MUTATEIBHBIX cpen,
MPUMEHSAEMBIX B
MHUKPOOHOTEXHOIOTHIECKOM
TIPOU3BOJICTBE. BreipammBanue
MHKPOOPTaHU3MOB.

OOBEKTBl MHKPOOHOTEXHOIOTHH:
BHPYCHI, OakTepuw,
MHUKPOMHIIETHI.

OOBEKTBl MHKPOOHOTEXHOIOTHH:
BOJIOPOCIIH, MaHOOaKTepHH,
mpocTeimme, pacTeHus /

Cenexuus MUKPOOPTaHU3MOB,
UCTIONB3YEMBIX JUIS  TTOJIy4eHHS
OaKTepUanbHBIX Mpenaparos,
MHUKPOOHBIX METa00JINTOB,
MMEIOIINX MPOU3BOJICTBEHHOE
3HaueHue. HacnencrBeHHOCT U
U3MEHYHBOCTD
MHKPOOPTaHH3MOB.

MukpoOHONIOTHYECKUHA  aHAU3
KayecTBa PAa3JIMUHBIX MHIIEBBIX
MPOJAYKTOB (METOJ TIOceBa Ha

CEJIEKTUBHBIE MMUTaTENLHEIE
CpeIbl).

Hacneacreennas i1
HeHAaCJIeICTBEHHAS
H3MEHYUBOCTD, MyTallMOHHAS

pupoJa U3MEHYMBOCTH. HacToTa
MYTaHTOB W THIBl MyTalMil.
CrioHTaHHBIA ¥ WHAYIUPOBAHHBIN

MYTarcHe3bl. HOHYJISIHI/IOHHaSI
HN3MCHYUBOCTB, CCIICKIIUS
Pa3IMYHbIX MYTaHTOB.
HpI/IMeHeHI/Ie MYTAHTOB

MHUKpPOOPTaHH3MOB.




MeTtoapl TIONTydEeHUST MUKPOOOB-
MTPOJIYLICHTOB TUIS
OMOTEXHOIOTUIECKIX TeJeH:
BBIJICTICHUE W3 MPHUPOIHBIX CPel,
0oTOOp, TOJEPKAHUE B YHUCTON
KyibpType. [lomydeHmne akTHBHBIX
IITAMMOB METOJIaMHU
TPaJUIIMOHHOM  CEJIeKUMH U
TCHHON MH)KCHEPUU.

Onpenenenue
MHKPOOHOJIOTHIECKHUX
nokasaresen MOJIOYHOKHCITBIX
531 (07078 buonpenaparsl,
BEIITyCKaeMbIe TUTS

MIPUTOTOBJIEHUS MOJIOYHOKHUCIBIX
MIPOAYKTOB.

Knaccudukammss  npuMeHSIeMbIX
IIUTATCIIbHBIX cpea B
OMOTEXHOJIOTUH.

OkoHyaHue ONBITOB o
KOJIMYCCTBEHHOMY yu€Ty.
MHUKpPOOPTaHU3MOB B THINEBHIX
MPOAYKTaXx. CooTBeTCTBHE
nuccaegyeMmon OPOIYyKLHU
I'OCTamu TV.

10

TpeGoBanus, NpeabIBIsEeMbIE K
MUTATEIbHBIM cpenam B
OMOTEXHOJIOTUH. XapaKTepHUCTHUKA
HanOoJiee MPUMEHSIEMBIX Cpell.

Muxpodiiopa msica u
MSCOTIPOTYKTOB: psiMoe
MHUKPOCKOIIUPOBAHHE U  METOJ
mocesa.

OxoHuaHue paboThI o
MHUKPOOHOJIOTHYECKOMY ~ aHAIIU3Y
Msica 17§ MSICONPOTYKTOB.
CootBeTcTBHE MUKpPOOHOM
00CeMEeHEHHOCTH JTAHHBIX
npoaykTtoB 'OCTam.

11

depMeHTaLM — OCHOBHOMH
mpouecc MHUKPOOMOTEXHOJIOrHYe-
CKOTO MIPOM3BOICTBA.
[leproanuecknii 1 HeNpPepHIBHBIN
LOUKIBl  TIONYYeHHUS KOHEYHOTO
mponaykra. WX 1OCTOMHCTBA U
HEJOCTaTKH.

12

Kpugas pocta oromacchl
MHUKpPOOPTaHU3MOB npu
MEPHOINIECKOM




KyJbTHUBHPOBAHHUH. Crioco6b1
COKpAIICHHS nar-ghasbl "
MOJTYYCHUS MaKCHUMAaJIbHOTO
BBIX0/1a MPOAYKIIHY.

13 | XapakrepucTtuka MPOLYKTOB| 2 2
MHKPOOHBIX OHWOTEXHOJOTHH U
0COOEHHOCTH WX OTAEICHUS U
MONTYYCHHUST B YUCTOM BHUJIC.

Mukpodaopa peIOBI W PBIOHBIX 4
MPOJYKTOB: psiMoe
MUKPOCKOITUPOBAHUE W  METOJ

HoCeBa.

14 |Ilomyuenue MUKpOOHOH| 2 2
OmoMacchl (aposxoxw,
OakTepuanbHbIC ynoOpeHus,
3aKBACKH, BaKIIHEI,

MHUKPOOHOJIOTHUECKHE  CPEICTBA
3aIUTHl PACTEHUI).

I'pymnost MHUKPOOPTaHU3MOB- 2
OpOOWIIBIINKOB,  HCIIOJIB3YyEMBIX
OpU TIPUTOTOBIICHUH THIIEBBIX
MPOAYKTOB: JPOOKH,
MOJIOYHOKUCIIBIE OaxTepuu,
oudunodakrepun. IloctaHoBKa U
CHSITUE OMBITOB 10 OPOXKEHHSIM.

15 |Tlomyuenue MIEPBUYHBIX ul 2 2 |P,K,3 IIpesenTanuu, TMCKyccus
BTOPHUYHBIX METa0OJUTOB
MHUKPOOPTraHU3MOB
(aMHHOKHUCIIOTBI, BHTaAMHMHEI,
(hepMeHTHI, TOPMOHBI,
AHTHUOMOTHKH, pocToBbIE
BEILICCTBA).
16 |Metoasl OTHOEIECHHS IIOJNE3HOIrO| 2 2 2

HpOAYyKTa OT  KyJIbTYpPaJbHON

HKUJIKOCTH: cemaparusi,
azcopOorus, Tuo(UIbHOE
BBICYILIUBAHUE. ITonyuenue

TOBapHOU (DOPMBEI.

17 |Ponmp MuKpoOHON OGHOTEXHOJIOTHH| 2 2
B pa3IMyHbIX cdepax KHU3HHU:
MEAWLIHE, CEebCKOM XO3IHCTBE,
MUIIEBON MIPOMBIIIUIEHHOCTH,
OXpaHe OKPY>KaIOIIEN Cpeabl.

36 36 | 36

* VkaspiBaercs (opma xoHTposs. Hampumep: YO — yctHbiil onpoc, KJI — koHcnekT nexiun, KP — koHTposbHas
pabora, BJIP — BeinonHeHue nadboparopHoii padotsl, BIIP — BeinonHenne npaktuueckoi paborsl, K — xomnoksuym, T —
TectupoBanue, P — pedepar, [| — noknan, 3KP — 3amura kypcoBoit pabotsi, 3KII — 3amura KypcoBoro npoekra, 3 —
JK3aMeH, 3 — 3a4er.




4.1.2 3aounas popma

Buapl yaeOHBIX
3aHATUN U
TPYJOEMKOCTb, 4ac.

HpI/IMeHHeMBIe AKTHUBHBIC
U MHTCPAKTHUBHEBIC
TCXHOJOT UK O6y‘{eHI/I}I

Ne i/mt TeMsl 3auaTuii

JIEKIIAU
IIpakTruueckue
(ceMuHapCKUE)
JlaboparopHnas

pabora

CaMOCTOATENbHAS

pabora
KonTpouns 3nanuit*

N

1. |llpeamer, wucTopusi, METOABI, - P,K,3 [IpesenTauuu, AUucKyccus

3a1a4d JUCLUITINHEL.

2. |O0wmasn TEXHOJIOTUS 2
MHKPOOHOJIOTHIECKHUX
MIPOU3BO/ICTB.

3 |Hcropust pa3BUTUST MHKpPOOHOH| 2 6
OMOTeXHOJIOTHH  KaK  HayKH.
OcHOBHEIE NpeACTaBUTENN
MHUKPOOPTaHU3MOB,
UCTIONb3YeMbIE B TEXHOJOTHAX
MIPOM3BO/ICTB.

Crepunuzanus,  NacTepU3aLns, 6
nesnHpeknus. Mertonel. Pexxum
MCIIOJIb30BaHUS B MHUIIEBON
MIPOMBIIUIEHHOCTH,  MEIULIVHE,
ObiTy. [lpuHIMIT ~ CcOCTaBiICHUS
IIUTATCIIbHBIX cpea,
MIPUMEHSAEMBIX B
MHUKPOOHOTEXHOIOTHUECKOM
MIPOU3BOJCTBE. BeIpamusanue
MUKpPOOPTaHU3MOB.

4 |OOBEKTBI MHKPOOMOTEXHOIOTHH: 2
BUPYCHI, Oakrepuu,
MUKPOMMIIETHI.

5 |OOBEKTBl MHKPOOHOTEXHOJIOTHH: 6
BOJIOPOCITH, [IMaHOOAKTEePHH,
npocreinime, pacteHus /

6 |MukpoOHojorHdeckui  aHamus3| 2 2
Ka4yecTBa PAa3IMYHBIX ITHIIEBBIX
MPOJAYKTOB (METOJ TOceBa Ha
CEJICKTUBHBIC NHTaTEIbHBIE
cpebl).

7 |HacnencrBeHHas 51 2
HEHACIIEACTBEHHAA

HM3MEHYHUBOCTb, MyTalOHHAs
MpHpoJa U3MEHUNBOCTH. YacToTa
MYTaHTOB W THIIBl MyTalMil.
CrioHTaHHBIA ¥ WHAYIIUPOBAHHBIN

MYTarc¢He3bl. HOHy.]'IHLIPIOHHaH




HU3MCHYNBOCTD, CCIICKI WA

Pa3NUYHBIX MYTaHTOB.
IIpumeHeHue MYTaHTOB
MUKpPOOPTaHU3MOB.

8 |Metoapl momyueHHS MHUKPOOOB-
IIPOAYLIEHTOB st
OMOTEXHOJIIOTHUECKUX LeNen:
BBIJICJICHUE W3 IPUPOIHBIX CpEZ,
oTOOp, TMo[Iep)KaHUE B YHCTOU
KyabType. IlomyueHne akTHBHBIX
LITaMMOB MeTOoAaMHU
TPaAULIMOHHON  CeNeKIMH W
T€HHOW WH)KEHEPUH.
Omnpenenenne
MHUKPOOHOIOTHUECKIX
nokasaresien MOJIOYHOKHCIIBIX
1563 (07058 Buonpenaparsl,
BBIITyCKaeMble JUTST
MIPUTOTOBJICHUSI MOJIOYHOKHCIIBIX
MIPOJYKTOB.

9 |Knaccudukamuss npUMEHIEMBIX

MUTATEIBHBIX cpen B
OMOTEXHOJIOTHH.
OxoHuaHue OTIBITOB o
KOJINYECTBEHHOMY yuéry.
MUKpPOOPTraHU3MOB B IHILIEBBHIX
MNPOIYKTax. CooTtBeTcTBHE
HccllenyeMon NPOAYKLIHUH
I'oCTamu TV.

10 |TpeGoBaHus, TpembABISEMBIE K

MUTaTeIbHBIM cpenam B
OMOTEXHOJIOTHH. XapaKTepHCTUKA
HanOoJiee MPUMEHSIEMBIX Cpell.

Muxkpodiopa Mmsica u
MSICOTIPOYKTOB: npsiMoe
MHUKPOCKOITMPOBAHUE U  METOJ
HOCeBa.

OxoHuaHue paloTEI o
MHUKPOOHOJIOTHYECKOMY  aHAJIHM3Y
Msica u MSICOIPOIYKTOB.
CootBercTBHE MUKPOOHOM
00ceMeHEHHOCTH JAHHBIX
npoaykTtoB 'OCTam.

11

depMeHTalus — OCHOBHOMH
MPOLIECC MHUKPOOMOTEXHOJIOTHYE-
CKOro [IPOU3BOJCTBA.
Ilepuonnueckuii ¥ HeNpepbIBHBINA
LUKIBl TOTY4YeHHS KOHEYHOIO
npoaykra. MX 1gocromHCcTBa U




HEIOCTATKH.

12 |Kpusas pocta Oonomacchl 4
MHUKPOOPTaHU3MOB npu
MEPUOTNUECKOM
KYJbTUBHPOBAHUH. CrniocoOst
COKpaIIeHHs nar-hassr u
MOy YEeHUS MaKCHUMaJIbHOTO
BBIXOJa TPOAYKLIUH.

13 |Xapakrepuctuka MPOAYKTOB 4
MHUKPOOHBIX OHWOTEXHONOTHH U
0COOEHHOCTH HX OTAEICHUS U
MOJTyYCHHUSI B YUCTOM BUJIE.

Mukpodiiopa pbIOBI U PHIOHBIX 4
MIPOAYKTOB: npsAMoe
MHUKPOCKOIIUPOBAaHHE W  METOJ

ocesa.

14 |Ilomyuenue MHUKPOOHOM 4
oromaccel (mpoxokwy,
OaKTepuaNbHbIE yaoOpeHwus,
3aKBACKH, BaKIMHBI,
MHUKPOOHOJIOTHUECKHE  CPEJCTBA
3aIUTHl PACTEHUH).

['pynmsr MHUKPOOPTaHU3MOB- 4
OpOIUJIBIIUKOB,  HMCIIOJIBb3YEMbIX

IPU TPUTOTOBJICHUM IHIIEBBIX

MPOITYKTOB: JPOOKH,

MOJIOYHOKHUCIIBIE Oakrepuu,
oudunodakrepun. IloctaHOBKa U

CHSITHE OTIBITOB TI0 OPOKEHHSIM.

15 |Ilomyuenue MEPBUYHBIX u 4 |P,K 3 IIpesenTanmu, tUCKycCHus
BTOPUYHBIX METa00IUTOB
MHUKPOOPTaHU3MOB
(aMHUHOKHCIIOTHI, BUTAMUHBI,

(hepMEeHTBI, TOPMOHBI,
aHTUOMOTHKH, POCTOBBIE
BEIIIECTBRA).

16 |Metoapl OTAENEHHUS IIOJIE3HOTO 4
NpoAyKTa OT  KyJbTYpaJbHOH
KHUJIKOCTH: cermaparnusi,
azcopOIus, mo(rIbHOE
BBICYILIMBaHHUE. [omyuenue
TOBapHOH (POPMBI.

17 |Poib MUKpPOOHOW OMOTEXHOJIOTUH 4

B pa3nmuyHBIX cdepax IKU3HU:
MEIHITNHE, CEIIHCKOM XO3SMCTBE,
MULIEBOM MPOMBIIIIEHHOCTH,
OXpaHe OKPYXkarollleil cpebl.

36




4.2. PacnipenesieHue 4acoB AU CHUILIUHBI (MOIYJIfI) IO CeMeCTPam
4.2.1. Ounan cpopma:

N 1 kypc 2 Kypc 3 Kypc 4 xypc

Bz sansriii lTceM. | 2ceMm. | 3ceM. | 4cem. | SceM. | 6cem. | 7ceM. | 8 cem.
Jlextum 36
JlaGoparopHbie 36
TIpakTUueckue
HTOro KOHTaKTHOM PabOTHI 72
CP nop pyk. 18
CamocTosiTenbpHas padora 18
®dopma KOHTPOJIS 3auér

4.2.2. 3aounasn gpopma:

Bup 3ansatuit 1 Kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
Jlekun 4
JlaboparopHbie 4
HTOro KOHTaKTHOM pabOTHI 8
CamocrosTenpHas paboTta 100
dopma KOHTPOJIA 3auér

5. OPTAHU3ALIUA n YUYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI OBYYAIOIIMXCA MO JUCHUILJIMHE
MOAYJIIO)

CamocrositenbHas pabota oOydYarouuxcsi 1Mo AUCHMILUIMHE OopraHu3yroTcs cornacuo [1BJI-12 «O
CaMOCTOSITEIILHOW Pab0Te 00YYArOIIUXCSD).

5.1. Conep:xaHue caMOCTOATEIbHON PadOThI O AMCUHUILIHHE (MOLYJIIO)
Tembi, sbinOCUMbIE HA CAMOCMOSAMENLHYIO NPOPAOOMKY:

e Brnusnue  Qu3MUecKMX, XUMHUYECKHX, OWOTHUECKHX (AKTOPOB Ha  pa3BUTHE
MHUKpPOOPTaHHU3MOB B MOJIOKE.

o [IpuHIMIIBI COCTaBICHHUSI KOMOMHUPOBAHHBIX 3aKBACOK ISl IPOU3BOICTBA KUCITIOMOJIOYHBIX
IIPOYKTOB.

e OcoOeHHOCTH MUKPOOHUOIOTHYECKUX TPOIIECCOB TP MPOU3BOJICTBE Kedupa.

L MI/IKp06I/IOJ'IOFI/I‘-I€CKI/Ie OCHOBBI BOBHMKHOBCHHUS ITOPOKOB B KOHCCPBHUPOBAHHBIX MOJIOYHBIX
MPOJYKTaX U METOBI OOPHOBI C HUMHU.

e OOBEKTHl W METO/Ibl CAaHUTAPHO-MUKPOOMOIOTMUYECKOTO KOHTPOJISI Ha MPEAIpPUATUAX
MOJIOYHOH MPOMBIIIUIEHHOCTH.

e XUMU3M  MOJIOYHOKUCIOTO  OpOXKEHHUS M  HCIOJIB30BaHME €ro B THILIEBOM
MPOMBIIIIJICHHOCTH.

e CrnimpToBOe OpOXKEHHE, KaK OCHOBA TEXHOJOTHUECKUX IMPOIIECCOB B HEKOTOPBIX OTPACIAX
HHHIeBOﬁ IMPOMBIIIJICHHOCTH.

e CpaBHUTENbHAs XapAKTEPUCTHUKA IPOKAPUOTHBIX U YKAPUOTHBIX MUKPOOPTaHU3MOB
e lcnonp30BaHME TOCTHXKEHH MUKPOOMOTEXHOJIOTUH B METUIIMHE.
e Bimsinue BHenTHUX (aKTOPOB HA Pa3BUTHE MUKPOOPTaHU3MOB

L4 XapaKTep poCTa MUKPOOPTaHU3MOB B nepno;uzlqecxoﬁ n HerepBIBHOﬁ. KYJbTYpC
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e AHTHOMOTHKHU
e PexXuMbI KyIbTUBUPOBAaHUS Pa3INYHBIX MUKPOOPIaHU3MOB
e [Ipumenenne 'OCToB Ha NMUIEBYIO MPOAYKIIUIO.
e OCHOBBI IPUMEHEHUSI METOJIOB T€HHOU
e XapakTepucTuka  JpOXIKei-caxapOMHUIIETOB,  MCIIOJIB3yeMbIX B  XJeOomekapHOH
IIPOMBIIIJIEHHOCTH.
e MuKpoOHOJIOrHuecKue MpoLecchl B OpOASIIEM TUBHOM CycCII€.
¢ MUKpPOOPraHU3MBI-BPEAUTEIH MMBOBAPEHHOTO MPOU3BOCTBA U METOJIbI OOPHOBI C HUMHU.
e X¥WMH3M COUPTOBOTO OpPOKEHUSI.
e [Ipou3BOJCTBEHHO-1IEHHbIE CBONCTBA MOJIOYHOKUCIIBIX OaKTepHil, HCHOIb3yEMBIX B
MUIIEBON TPOMBIIIJIEHHOCTH.
e OOmass XapakTepUCTUKAa MUKPOOPraHM3MOB, HCIOJb3YEMBIX IPU  INPOU3BOACTBE
KHMCJIOMOJIOYHBIX MPOYKTOB.
e MukpoOHBI KOMIUIEKC CHIPOI'O MOJIOKA, KaK ChIPbs JJIs MUIIEBONW IPOMBIIIIIEHHOCTH.
e bakrepuu Trpynnbl KHUIIEYHOHM NAJIOYKHM KaK OCHOBHBIE CaHUTapHO-IIOKAa3aTEJIbHbIE
MUKPOOPTaHU3Mbl B IIUILEBOM POMBIIUIEHHOCTH.
e XapaKTepUCTUKAa MUKPOOPraHU3MOB-BPEINUTENEH TPOU3BOICTBA BUHA.
e MUKpPOOPraHU3Mbl, BHI3bIBAIOIIUE TOPUY MsiCa IPU XpPAaHEHUU U METO/Ibl OOPbOBI C HUMHU.
e DnudutHas MUKpoQIIopa 3epHa U BIUSIHAE €€ HAa KaYeCTBO MYKH U M3CIHIA U3 Hee.
e MukpoOuosorus npou3BOJICTBa KOJOACHBIX U3/IETH.
e MUKpOOPraHu3Mbl, BBI3BIBAIOLIME ITOPOKH KOHCEPBUPOBAHHBIX MSCHBIX MPOAYKTOB H
METObI OOPHOBI C HUMH.
e  MukpoOHOIIOTHS TIPOU3BOICTBA HOTYPTOB Pa3IMUHBIMU CIIOCOOAMH.
MukpoOunosioruyeckue ImoKa3aTelld, COCTaB M CBOWCTBAa MOJIOKA, MHCIIOJIIb3YEMOIO B
CBIPOJIEIIHH.
Muxkpobuonoruyeckre Npoueccs Npu U3rOTOBICHUN CHIPOB PA3IMUHBIX TPYIIL.
Mukpobronoruyeckre npoueccsl Mpu CO3PEBAHUU CHIPOB PA3IHMUHBIX TPYIII.
MuxkpoopranuzMbl BAHOIPaJHOTO CycJla M BUHA.
BiusHue pa3nuyHbIX GaKTOpOB Ha KUZHEAESATENIbHOCTh MUKPOOPTaHU3MOB B BUHOEIIUH.
bone3Hu BUH MUKpOOHOIOTMUECKOT0 IPOUCX0XKIEHUS U METObI OOPHOBI C HUMHU.
MukpoOunosiorus Msica ¥ MCONPOAYKTOB IPH XOJIOJMUIBHOM XpaHEHUH, IOCOJIE U CYLIKE B
YCIIOBUSIX BaKyyMa.
MukpoOroI0orus MSCHBIX KOHCEPBOB.
MHUKpOOpPraHU3MBbI-BpEIUTEIH XJIEO0NEKApHOT0 MPOU3BOICTBA U METO bl OOPHOBI C HUMH.
Muxkpo6rosiorust TMKepoBOIOYHOT'O IPOU3BOJICTBA.
MukpoOrosiorusi NIMBOBapeHHOI'O TPOU3BO/ICTBA.

5.2. KoHTpOIb CAMOCTOATENBbHOM PadoThI
OrneHka pe3yJbTaTOB CaMOCTOSITENIbHON pabOThl OpraHU3yeTCsl CIEAYIOUUM 00pa3oM:
- Konmnoksuym
- 3amuTa pedepara
-3auér

5.3. Y4eOHo-MeTOqMYECKOE 0O0ecIedeHHe CAaMOCTOATEIbHOH padoThI


https://pandia.ru/text/category/vakuum/

[Ipy BBIMOJHEHUH CAMOCTOSTEIHLHOM pPabOThl PEKOMEHIYETCS HCIOJIb30BaTh OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JIUTEPaTypy, METOJUYECKHE YyKa3zaHUs M pa3paboTku Kadeapsl, a Takxke
UHTEPHET- PECypChl

6. YYHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI (MO YJIS)
6.1. OcHoBHasi yueOHasl IUTEPATyPa, HeOOX0AUMAS /115l OCBOEHUS TUCUMILIUHBI (MO1YJIs1)

1. Ewmmes, B.T. Mukpoobuonorus: yueonuk mis By3os/ B.T. Emnes, E.H. Mumyctun — M.:
Hpoda. 2006 — 445 ctp.;

2. Temmep, E.3. Ilpaktukym mo mukpoduonoruu/ E.3. Tenmep, B.K. IllunsaukoBa — M.:
Komnoc. 1993 — 175 ctp.;

3. KoumbrueB, H.M. BerepuHapnass MUKpOOHOJIOTHS W UMMYHOJIOTHS : YUYeOHUK ISl CTY/I.
By30B / H. M. Komnbrues, P. I'. ['ocmanoB. - 3-¢ u3., nepepad. u qorm. - M. : KomnocC, 2006. -
432c.

4. TocmanoB, P.I'. MukpoOuosnoruss u umMmyHosorus : ydeb.mocooue / P. I'. T'ocmaHOB,
A.N. Ubparumona , A K. INanuynnus - 2-e u3g.,nepepad. u goi. - CII6. : Jlans, 2013. -240c.

5. Tocmanos, P.I'. Mukpobuonoruss 1 UMMyHOJIOTUs [DJIEKTPOHHBIM pecypc]| : yueOHoe
nocobue / P.I'. I'ocmanoB, A.N. UbGparumoBa, A.K. lanuynnuH. — DNeKTpoH. AaH. —
Cankr-IlerepOypr: Jlans, 2013. — 240 c. —  Pexum JOCTYTIA:
https://e.lanbook.com/book/12976. — 3ari. ¢ 3xpaHa.

6.2. JlonosiHuTEIbHASA Y4eOHAs JTUTEPATYPA, HEO0X0AUMAs VIS OCBOCHUS JUCIHUIIJIMHBI
(Mmonxy.Jist)
1. Mumyctun, E.H. Muxkpobuonorus: yueOnuk ans By3oB / E.H. Mumyctun, B.T. Emues.
M.: Konoc, 1978 — 348 ctp.;
2. Emues, B.T. MukpoOuonorus: yue6nuk ans By3oB / B.T. Emues, E.H. Mumyctun
"Muxkpoobuosnorus", M.: "Komnoc", 1993 - 382 ctp.
3. Kucnenxo, B.H. IIpakTukyMm mo BeTeprMHapHON MUKPOOHOJIOTHH U UMMYHOJOTHH : y4e0.
nocobue 1 crya. By30oB / B. H. Kucnenko. - M. : KonocC, 2005. - 232c. : u.

6.3. Pecypcsl cetu «AHTEepHET», HEOOXOAMMBIE 1JI1 OCBOECHH S JUCHUIITIMHBI (MOIYJIA)

1)Hayunas snextpoHHast 6nbanoTeka e-library.ru / http://e-library.ru.

2)EnvHoe OKHO JOCTyma K 00pa3oBaTelbHBIM pecypcaMm. OJeKTpoHHass OuOnmoreka /
http://window.edu.ru

6.4. MeTonnueckue yKazaHus I 00y4AIOUIUXCS 110 OCBOEHUIO TUCHMIIHHBI (MOLYJIs1)

1. BakTepuosnoruueckuii aHain3 o0BbEKTOB Cpe/ibl OOUTaHMsI YEJIOBEKA M KUBOTHBIX: BO3/1yXa,
Bo/bI, ouBbl: yueOHOe nocodue/ Kocrepun [1.1O. - UBanoBo: ®I'BOY BO «MBanoBckas
I'CXA», 2016.-28 cT1p.;

2. Ponmb MUKpPOOPTaHM3MOB B KPYIOBOPOTE BEIIECTB: YYEOHOE IMOCOOHME K IPOBEICHHIO
71a00paTOPHO-NIPAKTUUECKUX 3aHATUH U CaMOCTOATENbHOW paboTsl cTyaeHToB / A.XO.
I'ynkoBa, C.A. nmkapes, O.b. Onekuaa. Meanoso: ®I'OY BIIO «MBanosckas I'CXA
umenu akaaemuka JI.K. bemseay, 2011.-35¢.

3. Mukpodnopa TUIOJOB M OBOIICH: ydeOHOEe TocOOME K TIPOBEICHHUIO JIabOpaTOPHO-
MPAKTUYECKUX 3aHATHH M caMOCTOSTENbHOM paboTsl cryaentoB / A.FO. I'ynkoma, O.b.
Onekuna. Usanoso: ®I'BOY BIIO «MBanosckas I'CXA nmenu akanemuka JI.K. benxseay,
2013.-27c.


http://e-library.ru/
http://window.edu.ru/

6.5. UudpopManmoHHbIe CIIPABOYHBbIE CHCTEMbl, HCIOJb3yeMble J1J OCBOCHHS IHCIHUIIUHbBI

(MoxyJis1) (MpU HEOOXOAUMOCTH)

- Nndopmanmnonno-npasooii noptan «KoncynpranT» http://www.consultant.ru
- Hayunas snexrponnas 6ubiamorexa http://e-library.ru

6.6. [IporpamMmmHoe oOecniedeHue, MCMOJIb3yeMoe 1JI OCBOCHH S JUCUMIIIMHBI
OmnepanuonHas cucrema tuna Windows.

1.

2. HHrerpupoBaHHBIN NAKET MPUKIIATHBIX MporpaMMm obmero HazHayeHus: Microsoft Office.

3.

HNuTtepHeT Opay3epsl.

6.7. UndopManiuoHHbIe TEXHOJOTHH, HCII0JIb3yeMble IIPH OCYLIECTBJIEHUU 00Pa30BaTEILHOI0
Mpouecca no JUCHUIVIuHEe (MO1YJII0)
- LMS Moodle

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIAUMASA LIS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

(MOIYJIO)
No HaunmenoBanue
n/ CHCIMATU3UPOBAHHBIX

ayJIMTOPHil, KAOUHETOB,
mabopaTopui u mp.

Kpatkuit nepedeHs 0CHOBHOTO 000pyIOBaHUS

YueOHast ayquTopus 1is
MPOBEJICHUS 3aHATUI
JICKIIMOHHOT'O THUIIA

YKOMILIEKTOBaHA CIIEIHAIN3UPOBaHHON (y4ueOHOI) MeOenpro, Habopom
JIEMOHCTPAIIMOHHOTO o0opymoBaHuUs u y4eOHO-HarJ IS THBIMH
HOCO6I/I51MI/I, O6CCHC‘II/IB3}OHII/IMI/I TEMATUYCCKUEC HUITIOCTpaluu,
COOTBETCTBYIOIIME paboyell mporpaMme JTUCHUIUIMHBI, a TaKKe
TEXHUYECKUMH CpefcTBaMK 00yueHHs (TIEPCHOCHBIM MYJIbTUMEIUHHBIM
MPOEKTOPOM,  TOPTAaTUBHBIM  KoMmmbloTepoM  THma  «HoyTOyk»,
MEPEHOCHBIM Pa3BUKHBIM DKPAaHOM), CIyXKalllie Ui MPEICTABICHUS
y4eOHON HH(MOPMAIMK OOJIBITION ayANTOPHH.

1 IPO(QUITAKTUIECKOTO
00CITy>KUBaHUs y4eOHOTO
o0opymoBaHuUs,
MOJITOTOBKY MaTepUaIIOB
JUTS 3aHATHI

2. |YueOHas ayauTopHsl JUIS|yKOMIUIEKTOBAaHO  CIIEIMATH3UPOBAHHOH Mebenblo, JabopaTtopHOe
MPOBEJACHUS 3aHATHI|000pYI0BaHUE JJIi MHUKPOOHOJOTHYECKHX pabor: Bokc crepuibHbIN
CEMHHApPCKOro THIA, isi|cTanuoHapHsli, TepmocTtat TC-80M, Tepmoctar T8-3-25, Mukpockomnsl
CPYIIIOBBIX uMBJI-1, Muxkpockonsl «buonmam J[I-11», XomommnbHuk «Cunesusn»,
WHJVBUy AJIBHBIX Amnmapar Kporosa, Hacoc KomoBckoro, Kosteknys TUIIOBBIX KyJbTYp
KOHCYJIbTalluH. MHUKPOOPTraHU3MOB, Komnekunss ~ MukpomnpenaparoB — OakTepui,

Kommutektsr mabGopaTtopHoii mocynbl, Mukpockorn ¢ (OTOHACAIKOM,
Muxkpockons! «buomep-2», Mukpockon «buomep BKD 3»
3. YKOMIUIEKTOBAHO CHEHAIN3UPOBAaHHOH (y4eOHOIT) MeOebr0, OCHAIIICHO
TMomermenue s KOMH’I',IOTepHOfI texuukoi (15 1K) ¢ BO3MOXKXHOCTBIO TTOIKITFOYCHHS K
. cetn "MHTepHET" M 00eCreyeHo IOCTYIOM B 3JIEKTPOHHYIO
CaMOCTOSITEIbHON PadOThI
MH(POPMaMOHHO-00pa30BaTeNbHYIO Cpely OpraHn3alHy, IPUHTEPOM,
3 ckaHepamu
4. |l[lomemenus s XpaHEHHs |yKOMIIEKTOBAHO CIIEMANIN3UPOBAHHON MEOENbIO [T XpaHEHHS

OGOpyaOBaHI/Iﬂ 1 TCXHUYCCKUMU CPCACTBaAMU JIA €T0 06CHy>KI/IBaHI/I$[



http://www.consultant.ru/
http://elibrary.ru/defaultx.asp

IIpuaoxkenue Ne 1
K pa0o4eil nporpamMme no AMCHUNJINHEe (MOAYJII0)

®OHJ OLEHOYHBIX CPEJCTB AJs MPOBEJAEHUS MPOMEXKYTOUYHOM
ATTECTALIMY MO JUCHUNJUHE (MOJY.JIO)

«MUKpOOHBIE TEXHOJIOTHUH HA MepepadaThIBAMIUX NPeANPUITHIX)

1. Ilepeyenb kKomMneTeHUNi, popMUpPYEeMBIX HA JAHHOM JTale

Howmep(a) pasaena(on)

JMCIUTUTAHBI
udp 1 HauMeHoBaHUE (MozyIs),
KOMIICTCHIIUH OTBeyaroero(ux) 3a
Wunnkatop(bl) TOCTHKEHUSI KOMIIETEHIINH /
(dhopmupoBanue
IUTAaHUPYEMBIE PE3YJIbTAaThl 00yUCHNUS
JTAaHHOTO(BIX)
AHANKATOPa(OB)
JOCTHKEHHUS
KOMITCTEHIINT
IIK -1 NA-11k
Cnoco0eH opranuzoBath 3HaeT CrocoObl BEICHHE TEXHOIOIHYECKOTO
BEJICHUE TEXHOJIOTHYECKOTO  |mpoliecca B paMKax MPUHATOW B OpraHU3allUH Bee
IpoLecca B paMKax IIPUHATON B |TEXHOJIOTMH MPOM3BOJICTBA MPOILYKTOB ITUTAHHS
OopraHn3anuu TCXHOJOTMn JKMBOTHOI'O IIPOUCXOXKICHUS
IIPOU3BOJCTBA IPOLYKTOB
MMUTAHUS] )KUBOTHOTO NA-2 ik
IIPOUCXOXKICHUSA
Ymeer OpraHn30BaTh Be/ICHHE
TEXHOJIOTHYECKOTO ~ TIpoliecca B paMKax Bce
OPUHATOW B OpraHM3allid  TEXHOJIOTHU
MPOM3BOJICTBA IMPOIYKTOB NMUTAHHS >KUBOTHOTO
MIPOUCXOXKICHHS
W-3 nx
Biiajeer HaBbIKaMH BEICHUE TEXHOJIOTHYECKOTO
mporecca B paMKax NPHHATOH B OpraHH3aIlid Bee
TEXHOJIOTHH MPOM3BOJICTBA MPOYKTOB MUTAHHS
’KMBOTHOTO ITPOHCXOKICHHS
K -2 WI-1rk-1
3HaeT  METOAbl  YIPABICHUS  KadeCTBOM,
CriocobeH yrpaBisiTh
0€30MacHOCThIO u MPOCIIEKUBACMOCTHIO Bee

KayeCcTBOM, 0€30ITaCHOCTBIO U
MPOCIIEKUBAEMOCTHIO
IIPOU3BOJACTBA IIPOLYKTOB
MMUTaHUS KUBOTHOTO

Ipon3BOACTBA MPOAYKTOB IMHUTAHUA KHUBOTHOI'O

MIPOUCXOXKIACHUA Ha ABTOMATU3UPOBAHHBIX

TCXHOJOTUYCCKUX JTIMHUAX




MPOUCXOKIACHUA HA
ABTOMAaTU3HWPOBAHHBIX
TCXHOJOTHYCCKHUX JIMHUAX

IIUTaHUs JKHBOTHOI'O
ABTOMATU3UPOBAHHBIX

JIMHUAX

WJl-

2 1K-1

YMeeT ynpaBisTh Ka4eCTBOM, O€30MIaCHOCTHIO U
MPOCIEKUBAEMOCTBIO ITPOU3BOJICTBA MPOTYKTOB

MPOUCXOKIACHUA

TCXHOJIOIHYCCKHX

Ha

Bce

0€30I1aCHOCTLIO u

IIPOUCXOKIACHUA Ha

Ul

3 k-1

Bnageer nHaBBIKaMu yHpaBJIEHUA Ka4dYC€CTBOM,
IIPOCICKNBAEMOCTBIO
OpOn3BOJACTBA MPOAYKTOB IMUTAHUA KHUBOTHOI'O
ABTOMATU3UPOBAHHBIX
TCXHOJOTUYCCKUX JIMHUAX

Bce

* Vkaszvieaemcs gpopma xoumpons. Hanpumep: YO — ycmuwiii onpoc, KJI — koucnexm nexyuu, KP —
KoHmpoavHas paboma, BJIP — evinonnenue nabopamopnoi pabomsi, BIIP — evinoinenue npaxmuueckou
pabomuvl, K — xonnoksuym, T — mecmuposanue, P — peghepam, /| — doxnaod, 3KP — sawuma Kypcogou
pabomul, 3KTI — 3auuma Kypcosoeo npoekma, 3 — sx3amen, 3 — 3auem.

2. Tloka3aTeim M KpUTEPUH OLeHUBAHUS CHOPMHPOBAHHOCTH KOMIETEHUHMH HA JTaHHOM
JTane uxX GOpMHPOBaAHUSA

Kpurepuu onieHuBanus*

IToxazaten
u HEYJIOBJIETBOPUTENIBHO | YAOBIETBOPUTEIHHO XOpOLIO OTJINYHO
HE 3a4TEHO 3a4TEHO
IlonHota |YpoBeHb 3HaHUN HMKE|MUHUMAIBHO YpoBeHb 3HaHM B|YpOBEHb 3HaHUl B
3HaHUHN MUHHUMAaJIbHBIX JOMYCTUMBIN  YPOBEHB|00BEME, o0beme,
TpeOOBaHUI,  WMEIH|3HAHUH, JIOTTYIIEHO|COOTBETCTBYIOIIEM COOTBETCTBYIOLIIEM
MeCTO TpyObIe OIMOKH [MHOTO HerpyOBIX [porpamme porpaMme
omrboK MIOJITOTOBKH, MOJITOTOBKH, 0e3
JIOTMYIIEHO HECKOJIBKO|OMTHO0K
HEerpyObIX ommMoOoK
Hannune (Ilpu pemennu|[ Iponemonctpuposans! |[IponemMoncTpuposans! |[IporeMoHCTpHpOBaHBI
YMEHHH  |CTaHJapTHBIX 3a7jad HE|OCHOBHBIE YMEHHS,|BCE OCHOBHBIE YMEHHS,|BCE OCHOBHBIE YMEHHUS,
MIPOAEMOHCTPUPOBAHBI |PEIIEHBI TUIIOBBIE|pEIIEHb] BCE OCHOBHBIE|PEIIEHBI BCE OCHOBHBIE
OCHOBHBIE YMEHUS,|3aJa4l € HErpyObIMH|3aJaud C HerpyObIMH|3aJaud C OTIEIbHBIMH
UMENM MeCTO rpyOble|omubOkamu, omuOKkamu, HECYIIECTBEHHBIMHU
OIINOKHU BBITIOJTHEHBI BCE|BBINOJIHEHBI BCe|HeIo4YeTaMH,
33JlaHusl, HO HE B|3aJaHU B  IIOJHOM)|BBIIIOJHEHBI BCE
[IOJTHOM 00BbeMe o0beMe, HO HEKOTOpHIE|3a1aHusI B IIOJIHOM
c HeJloueTaMu o0beMe
Hanuuue |(IIpu pemenuu|meercs ITIponemoHncTpupoBansl |[IpogeMoHCTpUPOBAHBI
HaBBIKOB |CTaHAAPTHBIX 3aJad HE|MHMHUMAaJbHbI HaOOp|0a30Bble HABBIKM IPU|HABBIKK INIPH PELICHUU
(BmajmeHue |MpoAEMOHCTPUPOBAHB! |HABBIKOB JJISI PEIICHUS |PEIICHUH CTaHJIapPTHBIX|HECTAaHIAPTHBIX 3ajad
OTBITOM) |0a30BBIE HaBBIKH, |CTAHIAPTHBIX 33/a4 C(3aJad C HEKOTOPBIMHU|0e3 OIHNOOK u
UMEN MeCTO TpyOble HEKOTOPBIMH HEJ04YeTaMHU HEZ0YETOB
omnOKu HEJ04YeTaMHU
Xapakrepu |Komnerennus B|Cthopmuposannocts  |ChopmupoBanHocTh  |ChHOpMHPOBAHHOCTD
CTHKa MOJTHOW ~ Mepe  He|KOMIETEHIINU KOMITETEHIINY B IIEJIOM|KOMITETEHIINH
chopmupo |chopMupoBaHa. COOTBETCTBYET COOTBETCTBYET MOJIHOCTBIO
BaHHOCTH |lMerommxcsi 3HaHWHA,| MUHHUMAaJIbHBIM TpeOOBaHUSIM. COOTBETCTBYET
KOMIIETEH |yMEHUH, HABBIKOB|TPEOOBAHMSIM. Umeromuxcst  3HaHWH, | TpeOOBAHUSIM.
085051 HEJ0CTATOYHO st Umeronxcs  3HaHUWM, [ yMeHMH, HaBblkoB  M|MMeromuxcs 3HaHUH,




pelieHus YMCHHIA, HABBHIKOB B|MOTHBAllUM B IICJIOM|(yMCHHI, HABBIKOB H
MPAKTHIECKUX LIEJIOM JIOCTaTOYHO JUIS|JOCTATOYHO JUTSI[ MOTHBAIIMA B TIOJIHOM
(mpodeccHOHANBHBIX)  [pemeHUs pEIICHUsT CTaHIAPTHBIX|MEpPE JOCTATOYHO JIJIs
3a1a4 MIPAKTHIECKUX MIPAKTHICCKUX penieHus CIIOXHBIX
(mpodeccroHanbHBIX)  |(TTPOPECCHOHATBHBIX) |TPAKTHICCKUX
3ama4y, HO TpedyeTcs|3anad (mpodeccroHaTbHBIX )
JIOTIOJTHUTEIbHAS 3a1a4
MPaKTHKa o
OOJBIIMHCTBY
MIPAKTHYECKUX 3a/1a4
YpoBenb
cthopmupo
BaHHOCTH Huzkuit Hwxe cpennero Cpenunit Bricokuii
KOMIICTCH
Ui

*  [lpenooasamenv enpase usmenums Kpumepuu oyenuganus 6 coomeemcmeuu ¢ DPIOC BO u
ocobennocmamu OI1OI1.

3. OueHo4HblIe CpeAcTBa
OcBoeHue IUCHUUIUIMHBI NPOBOJUTCA B (OpME ayIUTOPHBIX 3aHATUH U BHEAyAUTOPHOU

CaMOCTOSITEIbHOU

paboThI

o0yyJaromxcsi.

OCYIIECTBIISICTCS B CIEAYIOMUX Gopmax:
—CaMOCTOSITEJIbHOE N3yUeHHE TEOPETUUECKOr0 MaTepuana (TeM IUCIUILINHEI);
—MOJTOTOBKA K Ta0OPATOPHBIM 3aHATHUSIM;
—BBITIOJIHEHHUE JIOMAITHUX TECTOBBIX U UHBIX UHAUBUAYAJIbHBIX 38/ IaHHH;
—MOJTOTOBKA K MEPOIIPUATHAM TEKYIIETO KOHTPOJIS;
—TIOATOTOBKA K MPOMEXYTOYHOM aTTECTALINH.

3.1. KoMmieKT BONPOCOB K 3a4eTy
3.1.1. Bonipocsl
1. Ucropus pa3BUTHS MUKPOOMOTEXHOIOTHH.

2. Hpez[MeT, 3aga4u U METO/bI MI/IKp06I/IOTeXHOHOFI/II/I.

Breaynuropnas

CaMOCTOATCIIbHaA

pabora

3. OOBEKTHl MUKPOOHOTEXHOIOTUU: BUPYCHI, OaKTEpUH, MUKPOMHIIETHI.

4. O6BEeKTHl MUKPOOHOTEXHOJIOTUU: BOJOPOCIIH, IPOCTEMIINE, paCTEHUS.

5.

Dranel

MUKpPOOHOTEXHOJIOTHYECKOTO

OHMOTEXHOJIIOTHYECKHUE CTAUM.

6.

Oranel

MI/IKpO6I/IOTeXHOJ'IOFI/I‘~IeCKOFO IMPONU3BOACTBA:

IMPOM3BOACTBA:

01OMAacChl,BbI/IETICHUE NTPOTyKTOB OMOCHHTE3A.

IOATrOTOBUTCIBHBIC

u

pasaCiICHUC JKHIKOCTU U

7. Dtanbl MHUKpOOHMOTEXHOJOTHYECKOT0 MPOM3BOJCTBA: OYMCTKA U KOHIEHTPHUPOBAHUE
MIPOAYKTA,l10JIydeHHE TOTOBOM (POPMBI.

8. TpeGoBaHus peabABIsSEMbIE K MUTATEIbHBIM Cpe/iaM B OMOTEXHOJIOTHH.
9. Knnaccuguxarus muTaTeabHbIX Cpe.

10. Dransl IPUTOTOBIEHUS TUTATEIBHONU CPEBI.

11. MeTtonsl cTepriin3auuy NOCY/Ibl M IUTATEIBHBIX CPE.

12.

VYceaoBus

KYJbTUBHPOBAHHUS

TeMIIepaTypa,CcBET, BOJA).

MHKPOOPTaHU3MOB

(KUCIIOTHOCT®,

aspanusi,

13. Ompenenenue o0LIET0 KOMUYECTBA MUKPOOPTaHU3MOB B MOJIOYHBIX MTPOAYKTaX.
14. Ompenenenue o0IeTo0 KOIUYECTBA MUKPOOPTaHU3MOB B MSICHBIX MTPOAYKTaX.
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15. TexHuKa MPUTOTOBJICHUS CEJIEKTHUBHON MUTATENbHOU cpeansl ['pomoBa No 6 (3Tamsbl,
KOMITIOHEHTBI, OPTraHU3MBbI 1JI1 KOTOPBIX UCIOJIb3YETCH).

16. Ilpendepmentaunonnas craaus. [loAroToBka W CTEpUIM3AIMS TEXHOJIOTHYECKOTO
BO3/yXa.

17. llpendepmentannonnas craaus. [IoAroToBKa u CTepUIIN3aLuUs TUTATEIBHBIX CPEI.

18. IIpendepmenTanonnas craaus. [loarotoBka moceBHOro maTepuania, BbIpallMBaHHE
IIPOU3BOJICTBEHHON KYJIbTYPBHI.

19. Cramus depmentanuu. llepuoguveckuii, MOIYNEPUOAMYESCKUNA K HENPEPHIBHBIN
MPOIIECCHIKYJIbTUBUPOBAHMS ((PEpPMEHTALIH ).
20. Meroa mpOTOYHOTO KYJIHTUBUPOBAHUS (MPOIECC MOJHOIO BBITECHEHHUS W TOJIHOTO
CMEILIECHU).
21. MHOrouuKJIN4ecKue, OTheMHO-I0JIUBHbIE, TEPUOJUUYECKUE C TTOANMUTKON cyOcTpara u
MOJIyHENPEPBIBHBIC C MOAMUTKON CyOcTpara mpoueccsl KylbTUBUPOBaHUS. | myOuHHas u
MMOBEPXHOCTHAs (hepMEeHTALIUS.
22. KoHTpoJIb 32 MPOU3BOJCTBOM U yIPaBJICHHE MPOoLIecCOM (hepMaHTaIIH.
23. IlpoayueHnTsl Oenka, cyOCTpaThl s MOTy4YeHHs OenKa.
24. I'myOuHHBINA METOJ KyJIbTUBUPOBAHUS ()EPMEHTOB.
25. IloBepXHOCTHBINM METOJI KyJIbTUBUPOBAaHUS (PEPMEHTOB.
26. Hocurenu epmenToB. MeTo1b UMMOOMIIN3AIUH (DEPMEHTOB.
27. TexHONOTUS TOJYYCHUS MHUKPOOHBIX JIHUMHIOB. [IWTaTeNbHBIC CpPEIbI, YCIOBHS
KYJbTUBHUPOBAHMUSI.
28. buorecTupoBaHre CHErOBOM BOJIbI C IIOMOIIBIO ITHAHOOAKTEPHH.
29. IlonmyueHue APOKKEBOro OenKa.
30. Ilonyuyenue GakTepralbHOI OMOMACCHI.
31. Ilonyuyenue rpuOHOTO Oenka (MUKOMIPOTEHHA).
32. IlonyyeHue BOJOPOCIEBOro OenKa.
33. IlonyuyeHue 3aKBaCOK MOJIOUYHOM MPOMBIIIIEHHOCTH.
34. IlonyuyeHue OakTepHalbHBIX y100pEHUI.
35. Tlony4yeHue 1 UCTIOIb30BaHUE MUKPOOHBIX MHCEKTUIIUIOB.

36. Ilonyyenue 6GakTepHalIbHBIX YJHTOMONATOI€HHBIX MTPETapaToB.
37. IlonyyeHue rpuOHBIX PHTOMOIIATOT€HHBIX TIPENapaToB.
38. IlonmyyeHue BUPYCHBIX SHTOMOINIATOT€HHBIX MPENapaToB.
39. Ilony4yeHue 1 UCIOJIb30BaHUE BAKIIMH.
40. Porb MUKpOOHOM OMOTEXHOJIOTUU B pa3UYHbBIX c(hepax KU3HU YeTOBEKa.

3.1.2. MeToaunueckue MaTepuaJbl
VYcnoBust u opsAIOK MpoBeneHUs 3k3aMeHa Janbl B [Ipunoxenun Ne 2 k nonoxxenuto [1B/]-
«O TpoBeNEeHMHM TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U TPOMEKYTOYHOM aTTecTauu

00y4JarOIIUXCSI»

PeviTnHroBas cucrema OII€HKH 3a4€Ta I10 JUCIUIIIINHE ((MI/IKp06HI)Ie TEXHOJIOI'MHU Ha
nepepadaThIBaONIeM NPEANPUITUN .

Cymma Onenka XapakTepucruka
0aioB




91-100 3a4TEHO ri1yOOKHE U BCECTOPOHHUE 3HAHUS JUCLIUIUINHBL U
YMEHHE TBOPUYECKH BBITIOIHATH MPEIOKEHHBIC
3a7aHus

74-90 3a4TEHO IIOJIHbIE 3HAHUSI JUCLUIUIMHBI U YMEHHUE YCIIEIIHO
BBINOJIHUTH MPEI0KECHHBIC 3aaHUs

61-73 3a4TCHO 3HAHUS JUCIUILIMHEI B 00beMe, JOCTATOYHOM JIJIs
MIPOJIOIKCHHS 00YUICHHMSI, KOT1a OCBOSHBI OCHOBHEIE
MOHSITHS U 3aKOHOMEPHOCTH, U YMEHHUE B OCHOBHOM
BBITIOJTHUTH MPEJIOKECHHBIC 3aITaHUS

0-60 HE 3HAYMUTENIbHBIC TPOOEIBl B 3HAHUN AUCIUTLTUHBEI,
3a4TEHO KOT/1a HE YCBOCHBI OCHOBHBIC TIOHATHUS U
3aKOHOMEPHOCTH, HECTTOCOOHOCTH BBHIITOJIHHUTH
NpeAIoKEeHHbBIE 3aJaHuUsI.

3.2. Temsl pepepaton

3.2.1. HazBaHnue TeMbl

e MukpoOHOIOTHS TPOU3BOICTBA HOTYPTOB PA3IMYHBIMH CITIOCOOAMHU.

MukpoOunosioruyeckue IoKazaTeiad, COCTaB W CBOWCTBA MOJIOKA, HCIIOJIb3YyEMOro B
CBIPOJIEIIHH.

MukpoOurosioruyeckre Npouecchl IpyU U3rOTOBICHUH ChIPOB PA3JIMYHBIX TPYIIIL.
MukpoOurosioruyeckue IpoLecchl Ipy CO3PEBAHUU ChIPOB PA3IUYHbBIX TPYIII.
Mukpoopranu3Mbl BUHOTPAIHOTO CyCJla U BUHA.

Bnusiaue pa3nudHbIX (aKTOPOB HA KU3HEAEATEIIEHOCTh MUKPOOPTaHIU3MOB B BUHOICITNH.
bone3nu BUH MUKpOOHOIOTMUECKOT0 IPOUCX0XKIEHUS U METObI OOPHOBI C HUMHU.
MukpoOuosiorust Msica ¥ MACOIPOAYKTOB IPU XOJIOJUIBHOM XPAaHEHUH, MOCOJE U CYIIKE B
YCIIOBUSIX BaKyyMa.

MukpoOnosiorust MACHBIX KOHCEPBOB.

MuKpoOpraHu3MbI-BpeIUTENN XJI€OOTEKapHOT0 MPOU3BOICTBA U METOIbI OOPHOBI C HUMHU.
MukpoOurosiorust IMKEpOBOAOYHOIO ITPOU3BOJICTBA.

MukpoOrosiorust NMBOBapeHHOI'O TPOU3BO/ICTBA.

3.2.2. MeToanueckue MaTepuaJbl
VYcioBus ¥ OPSI0K MPOBeIeHHs 3alUThl pedepata faHbl B [Ipunoskenun Ne 2 K OI0KEHUIO
[IB/I-07 «O mnpoBeneHHWH TEKYyLIEro KOHTPOJS YCIEBAEMOCTH U TPOMEKYTOUHOM aTrTecTanuu
00y4JarOIUXCSI»

3.3. Bonpoce! K 3aHATHAM U KOJUIOKBHYMaM

3.3.1. Bonipocs! 1151 NOATOTOBKH K JIA0OPATOPHBIM 3aHATHAM M KOJUIOKBUYMaM
YCeTpolCcTBO U MPUHIIMIIBI paOOTHI 0aKTEPHOIOTHUECKOH J1abopaTOpHH.
[IpaBuna paGoTsl 1 060PYI0BaHHE MUKPOOHUOIOTHIECKOM J1ab0paTOpHH.
TexHuka 0€30MacHOCTH U JIUYHAs MPO(UITAKTUKA B MUKPOOHOIIOTHYECKUX JTa00paTOpHSIX.
MukpoOH1oI0rn4ecKre METO bl UCCIIE0BAHUS.
Kakue cBolicTBa MUKPOOPTaHU3MOB OTHOCATCS K MOpdonoruyeckum?
Kak onpenensttor Mophosioruueckrue CBOHCTBa MUKPOOPTaHU3MOB?
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Y CeTpoUCTBO CBETOBOIO MUKPOCKOIIA.

Kaxkoit 00beKTHB ¥ OYeMy Ha3bIBAIOT UMMEPCUOHHBIM?

[TpaBuna paboThl ¢ MUKPOCKOIIOM.

Yro Takoe pasperiaroiias ciocoOHOCTb MUKPOCKOMa?

Yro Ttakoe oluiee yBeanueHue MUKpockona?

Y CTpOoHCTBO M PUHLIUI paOOTHI C TFOMHUHUCLHEHTHBIM MUKPOCKOIIOM.

Y CTpoiCcTBO M MPUHIIMIT PAOOTHI AJIEKTPOHHOT'O MUKPOCKOIIA.

[TpaBuiia npUroTOBJIEHUS NIpenapara - Ma3Ka U3 KyJbTypbl MUKPOOPraHU3Ma.
ITpocTas okpacka (CyLIHOCTb U METOJUKA).

Jly1 yero NpuMEHSIOT IPOCTYIO OKPACKy Mpenapara-Maska.

Kak B mabopatopuu onpeaeNsitoT BHEIIHIO (OpMY MUKPOOPTaHU3MOB?

Ha xakue rpynmsl 1ei1sT MUKPOOPTaHU3MBI IO BHEIIHEH Gopme?

Ha xaxue rpynmnsl JessT [apoBUAHbIE MUKPOOPIaHU3MBI (110 BHeIHel ¢popme)?
ITo xkakoMy IIpU3HAKY JENAT IAPOBUIHBIE MUKPOOPTraHU3MbI HA IPYTIIIbI?
Kakue MuUKpoopranu3mMsbl Ha3bIBalOT CTA()UIOKOKKAaMU (3apUcyiiTe)?

Kakne MUKpoOpraHu3Mbl Ha3bIBalOT CTPENTOKOKKAMHU (3apucyiire)?

Ha xakue rpynimsl ¥ 10 KakOMy IIPU3HAKY AEJIAT NaJIOYKOBHIHbIE MUKPOOPTaHU3MBbI?
Kak mMoryT pacrnosnararbcsi B IpOCTPaHCTBE N1aJJOYKOBUIHBIE MUKPOOPTraHU3MBI?
JaiiTe XxapakTepuCTUKY U 3apucyiite Bacteria.

Jaiite xapakTepucTuky u 3apucyiire Bacillus

Haiite xapakrepuctuky u 3apucyiire Clostridium.

Ha xakue rpynmnel JeniT U3BUTbIE MUKPOOPTaHU3MBI.

JaiiTe XapakTepuCTUKY MUKPOOPTaHU3MOB rpynisl Spirilla.

JlaiiTe xapakTepuCTUKy MUKPOOPIaHU3MOB rpynisl Spirochaetales.

HazoBute oTinune Cuupuil OT CIUPOXET.

Kakue MUKpOOpraHu3Mbl OTHOCATCS K BETBUCTOU (opme?

OcHOBHBIE CBOWCTBA NpeicTaBUTENeH apcTBa Procariotae.

OcobeHHocTu sAepHOro anmnapara y Procariotae.

CrpoeHue KIeTO4YHOM cTeHkH y Procariotae.

Kak knaccuuuupytoT KJIeTOYHbIE CTEHKH Y POKapuoT?

Crpoenue hepMUKYTHON KJIETOUHON CTEHKH.

CBolicTBa MUKPOOPTraHU3MOB, UMEIOIINX (EPMUKYTHYIO KJIETOYHYIO CTEHKY.
JaiiTe mpuMepbl MUKpPOOPTaHU3MOB, UMEIOLIUX (PEPMUKYTHYIO KIIETOUHYIO CTEHKY.
CtpoeHue TpalliiIiKyTHON KJIETOUYHON CTEHKH.

CBolicTBa MUKPOOPTraHU3MOB, UMEIOIINX (EPMUKYTHYIO KJIETOYHYIO CTEHKY.
CtpoeHue KIeTOYHOU CTEHKU KHUCIO0TO-,CIIUPTO-, IEJI0UeyCTONYMBBIX OaKTepUil.

CBoiicTBa 6aKTCpI/II71 HUMCIOIUX KHUCIOTO-, CIIUPTO-, H_ICJIO"ICYCTOI\/’I"II/IBYIO KIICTOYHYIO

CTEHKY.
Kaxk B mabopaTopuu onpenesnstoT TUIl KIETOYHOW CTEHKH MUKPOOPTaHU3MOB?
Kakue MeTosbl OKpacku MmpernapaToB-Ma3K0B Ha3bIBAIOTCS CJIOKHBIMU U ITOYEMY?
MeTtouka 1 CyIIHOCTh OKpackH 1o metoay I'pama.

CymHocTs okpacku 1o merony Llvis -Hunbcena.

Kakwue ctpykTypsl y Procariotae 0OTHOCSTCS K BpEMEHHBIM U ITOYeMy?

Cnopa y MUKpOOpPraHU3MOB (CTPOEHUE).

3HauEHUE CIOPHI A1 MUKPOOPTraHU3MOB.

Craauu cnopooOpa3oBaHus Y MUKPOOPTaHU3MOB.

JaiiTe mpumepsl CIOPOOOPA3yIOLUIMX MUKPOOPTaHU3MOB.

Kak onpenenuts Haau4ue Cropsl y MUKPOOPTaHU3MOB?

Kancyna y MUKpOOpraHu3MoB (CTpOEHHE).



3HavyeHue Karcy il MUKPOOPTaHU3MOB.

JaiiTe mpuMepbl MUKPOOPTaHU3MOB 00pa3yIONMIUX KaICyy.

Kak ompenenstor HaJlM4Ke Karcyiabl Y MUKPOOPTaHU3MOB?

KryTuk (cTpoeHue 1 3HaUYCHHUE).

Knaccudukanys MUKpOOPraHU3MOB IO PACTIOTIOKEHHIO KTy TUKOB.

CrniocoObI onpeieNnieHrs MOABUKHOCTH Y MUKPOOPTaHU3MOB.

Onpenenenue MoABMKHOCTH MUKPOOPTaHU3MOB MUKPOMETOOM.
Onpenenenue nNoABUKHOCTH MUKPOOPTaHU3MOB MaKpOMETO/I0M.

Jis dero ompenensioT y MHUKPOOPTraHM3MOB HallM4ue CIIOp, Karcyl, CIOCOOHOCTh
BUTaThHCA?

XUMUYECKUH COCTaB MUKPOOPTaHU3MOB.

Posib akTHHOMUIIETOB B IPUPOJIE.

CucreMaTnieckoe NoJI0KeHNEe aKTHHOMUIIETOB.

OO01ue cBoicTBa aKTHHOMULIETOB U OaKTEPU.

OO61u1me cBOICTBa aKTHHOMHIIETOB U TPHOOB.

Oco0OeHHOCTH IPUTOTOBJICHUS PENApaToOB U3 KYJIbTYp aKTHHOMUIIETOB.
OcHosHble cBoiicTBa Eucariotae. XapaktepucTuka rpuOOB 110 BHEITHEMY BUTY.
Kaxue rpu0b1 Ha3bIBAIOTCSI HU3MIUMU ?

Kaxue rpu0b1 Ha3bIBaIOTCS BBICIIUMU?

CniocoObl pa3MHOKEHHUS TPUOOB.

YeM OTIMYAIOTCS COBEPILIEHHBIE IPUOBI OT HECOBEPIICHHBIX ?

[TpuroTtoBneHue npenapara U3 KyiabTypbl Tpuoda.

XapakTtepuctuka TpuboB Kiacca Zygomycetes (CTpoeHHE, CIOCOOBI Pa3MHOXKEHUS,
IpeJICTaBUTENN)?

XapakTtepuctuka rpuboB kiacca Ascomycetes.

Xapaxrepuctuka rpubos kiacca Deuteromycetes.

XapakTepuctuka rpu0oB — OOMUIIETOB.

JpoxoKd U ApOKIKEN0100HbIE MUKPOOPTaHU3MBI (CTPOCHUE, TIPECTABUTENHN, 3HAUCHNUE).
Bupycsl: cTpykTypa, KiaccupUuKaius, pernpoayKLus.

bakrepuodaru.

Crioco0Ob!I MUTaHUsI MUKPOOPTaHU3MOB.

Knaccugukaius MUKpOOPraHU3MOB 1O YTJIEPOJHOMY THITY ITUTAHUSL.

UTto nosmyyaroT MUKPOOPTraHU3MBI B IPOIIECCE JbIXaHUS?

XapakTepHucTuka a3poOHOro TUIA JIbIXaHNUS MUKPOOPTaHU3MOB.
XapakTepHucTUKa aHa’ pPOOHOI0 THIMA JbIXaHUSI MUKPOOPTaHU3MOB.

OTnuuus o0IUraTHEIX aHadpOOOB OT (aKyJIbTaTUBHBIX.

[TosryyeHne MUKpOOpraHU3MaMu SHEPTHHU 10 TUITY OPOKEHUSI.
MacnsiHoKHCIIOe, MPOMHOHOBOKHUCIIOE, alleTOOYTHUIIOBOE OpOKEHNE.
Moso4Hokucioe OposkeHue.

CrniuproBoe OpoxeHue.

Yro Takoe yrcTas KyJbTypa MUKPOOPIaHU3MOB.

CriocoObI nosTy4eHust YUCTOM KyIbTypbl MUKPOOPIaHU3MOB.

TpeboBanus1, NpeabIBIsieMbIe K MTUTATEIBHBIM CPEAAM.

[ToHsiTHE O CTEpUIM3ALMU U TTACTEPU3ALUH (OCHOBHBIE METO/IbI).
Knaccudukanus nutaTeabHbIX Cper.

Oco0OeHHOCTH BhIpalMBaHUS B JIaOOPATOPUHU aHAIPOOHBIX MUKPOOPTaHU3MOB.
Kaxk B mabopaTopuu co3maroT aHadpoOHbBIE YCITOBUsA?

[TutaTenbHble cpenbl s aHa3POOOB.

Yto Takoe KyJibTypalibHble CBOIICTBA MUKPOOPTaHU3MOB?



Xapakrtep pocTa GakTepuil Ha IUIOTHBIX MUTATENBHBIX Cpeiax.
Yro Takoe KojaoHUA?
OcobeHHoCTH pocTa OAKTEPHUH B XKUIKUX U MOTYKUIKUX MUTATEIbHBIX Cpe/lax.
@DopMBI U XapaKTep KOJOHUH y pa3HbIX BUJIOB MUKPOOPIaHU3MOB.
Yro takoe hepMEHTH MUKPOOPIaHU3MOB?
CpoiicTBa U poJib GEPMEHTOB B KU3HEAEATEIBHOCTH MUKPOOPTaHU3MOB.
Knaccugukarus MUKpOOHBIX (pepMEHTOB.
Kakue cBOHCTBa MUKPOOPTaHU3MOB Ha3bIBAIOT OMOXUMHUECKUMHU?
Kak B mabGoparopuu onpeaenisitoT OMOXUMHUIECKIE CBOWCTBA MUKPOOPTAaHU3MOB?
MeTo/1bl OIIpEIENIEHNS CaXapOJUTUYECKUX CBOMCTB OaKTEepHil.
MeTto/1bl OnIpeeNeHNs TPOTEOJUTUYECKUX CBOMCTB MUKPOOPIaHU3MOB.
MeTto1bl onpeeneHrs nHaoIa, CEpOBOAOPOIA, aMMHUAKA.
Kak onpenenstor peLyuupyroImue CBOMCTBA MUKPOOPIaHU3MOB?
Jiusg yero B jabopaTOpuM  ONPENENSAIOT  KyJIbTypalbHO-OMOXUMHUYECKHE
MHUKpPOOPTraHu3MOB?

© MUKpOOHOJIOTHICCKHUE ITOKA3aTeNN 0€30IMaCHOCTH MTUIIECBBIX MMPOTYKTOB.

e KOHTpOJIb TEXHOJIOIMYECKOI 0 IIpoLecca.

e KOoHTpOJIb TOTOBOM IPOAYKIUH.

e KOHTpOJIb CAHUTAPHO-TUTHEHUYECKOTO COCTOSIHUSI IPOU3BOJICTBA.

® MUKpOOHOJIOrMUECKUI KOHTPOJIb ChIPbS U LIETIEBBIX IPOAYKTOB.

e KOHTpOJIb ITPU OJATOTOBKE 00OPY/JOBAHUS.

o [Tnmessie nHdexuuu. [IpodunakTrka NueBbIX HHPEKIHH.

e KOHTpOJIb KauecTBa MUTHEBOW BOABI.

® MUKpOOHOJIOTrHUECKUI KOHTPOJIb TOTOBBIX POYKTOB.

e KakoBa pojib MUKPOOPIaHU3MOB ChIPbs IIPH IOIYYEHUH FOTOBBIX IIPOAYKTOB.

e KakoBa pojib MHUKPOOPIaHU3MOB BO3/1yXa NOMELIEHUH MPU MOTYyUYEHUH TOTOBBIX
IIPOJYKTOB..

e KakoBa pojib MHUKPOOPIaHW3MOB aImnapaTypsl 1 TPyOOIIPOBOIOB.

¢ Posib pabouero nepcoHajia B KOHTAaMHUHALUU TOTOBBIX MTPOAYKTOB.

® MUKpOOpraHu3Mbl, UCIOJIb3YEMBIE TP IPOU3BOJICTBE TUBA.

® Mopdonoro-6noxumMmuyeckrie 0cCOOEHHOCTH MUBHBIX IPOACKEH.

® MUKpOOpraHu3Mbl, CIOJIb3YEMBIE B TIPOU3BOJICTBE CIIMPTA U NHBA.

® MUKpOOpraHU3Mbl, HCIOJIb3YEMBIE ITPU POU3BOJICTBE BUHA.

® MUKpOOpraHu3Mbl, HCIOJIb3YEMBIE B ITPOU3BOJICTBE XJie0a.

® MuKpoOHOJIOrnYecKre MPOIIECChl, MPOTEKAIOIINE IPU ITPOU3BOJICTBE Xjie0a

e Kakoe CchIpbe HCTIONb3YyeTCs B XJIE00TEKapHOM NMPOU3BO/ICTBE.

e [Iepeunciute OCHOBHBIE CTAJAMH TEXHOJIOTMYECKOI0 IIpolecca.

e Kakue BUJIbI IpOAOKEH NCIIONB3YIOT B XJ1eO0edeHnn?

e KakoBa poJjib Ipoxokeil B xjieboneKkapHOM MPOU3BOICTBE?

e Kakue MOJIOYHOKHUCIIbIE OAKTEPUH UCHIOIb3YIOT B XJIeOoneueHun?

CBOICTBa

o Kakue MHUKPOOPTaHHU3MBbI U HOqu)a6pI/IKaTH MPUMCHSAIOT B ITPOU3BOACTBE NIIECHUYHOT'O

xneba? Kakue Oonesnn xiied0a Bam n3secTHBI?

e Kakuie MUKpOOpPraHu3Mbl U MOy (hadpuKaThl IPUMEHSIOT B IPOU3BOJICTBE XJieba U3 pKaHOU

MyKu?
e Kakue MUKpOOPraHU3MBI SIBJISIIOTCS BPEAUTEISIMUA TPOU3BOICTBA?

o Kax KOHTPOJUPYIOT MI/IKp06I/IOJ'IOFI/I‘{CCKOC COCTOSIHUC ChIPbA, HOJ'Iyq)a6pI/IKaTOB U TOTOBOM

MPOSYKIMH?

o Kaknmu MOp(I)OJIOFI/I‘{CCKI/IMI/I MMpU3HaKaMH XapPaKTCPUIYIOTCH MOJIOYHOKHUCJIBIC

CTPENTOKOKKH?



e Uto Takoe 3akBacku? M3 4ero roroBsITCS NPOU3BOJCTBEHHBIC 3aKBACKHM Ha MOJIOYHBIX
HpEeANPUATHAX?

e Kakumu Mop(otorndeckuMu Ipu3HaKaMi XapaKTePU3YIOTCSI MOJIOYHOKHUCIIBIE TAIOUKU ?

e [lepeunciure Tpynmbl KUCIOMOJOYHBIX MPOAYKTOB B 3aBUCHMOCTH OT COCTaBa
MUKPOQIIOPHI 3aKBACOK.

e Oxapakrepusyiite MHUKPOQIIOPY HPOAYKTOB, MPUTOTOBISIEMBIX C HCIOJIb30BAHUEM
MHOTOKOMIIOHEHTHBIX 3aKBacok. Kakue 3To mpoayKThI?

e Kakue KHCIOMOJIOYHBIC TMPOJYKTHI TMOJYYAlOT C HCHOJb30BAaHUEM ME30(MIBHBIX
MOJIOUHOKHUCIIBIX CTpenTOKOKKOB? [Ipu kakoil Temmneparype NpoBOAAT CKBALIUBAHUE TaKHX
IIPOYKTOB?

e Kakue TpOAYKTHI TOTOBAT C  HCIOJIB30BAaHMEM  aUUAO(QWIBHBIX  MalO4eK |
oudunobakTepuii? B yem EHHOCTh 3TUX MPOAYKTOB?

e Kakyie MUKpOOPIraHU3Mbl BXOJST B COCTaB MUKPO(IIOpHI HOTYpTa, PsKEHKH, BapeHIa?

e Kak OCyHIECTBISIOT KOHTPOJIb HAJIWYMA B 3aKBACKaX W KUCIOMOJOYHBIX MPOAYKTaxX
MMOCTOPOHHUX MUKPOOPIaHHU3MOB ITyTEM MUKPOCKOITHH.

e Kakrie MUKpOOMOJIOTHYECKUE TTOKA3aTEeIH ONPEAeIIsAiOT MPU KOHTPOJIE KaueCcTBa 3aKBACOK U
KHCIIOMOJIOYHBIX TTPOAYKTOB?

© MUKpOOHOJIOTHICCKHUE ITOKA3aTeNN 0€30IMaCHOCTH MUIIECBBIX MMPOTYKTOB.

e KOHTpOJIb TEXHOJIOIMYECKOI 0 IIpoLecca.

e KoHTpOJIb TOTOBOM IPOAYKIUH.

e KOHTPOJIb CAHUTAPHO-TUTUEHUYECKOTO COCTOSIHUS TIPOM3BOJICTBA.

® MUKpOOHOIOTHYECKUIT KOHTPOJIb CHIPhS U LIEJIEBBIX MPOAYKTOB.

e KOHTpOJIb ITpH MOATOTOBKE 000PYIOBAHMUS.

o [Tumessie nndekuuu. [IpodunakTika NUIIEBbIX WHHEKIIHUHA.

e KoHTpOJIb KauecTBa MUTHEBOW BOJBI.

® MUKpOOHOIOTHYECKUIT KOHTPOJIb TOTOBBIX MPOYKTOB.

¢ KakoBa pojib MUKPOOPTaHU3MOB CHIPbS IIPH MOTYYSHUH FOTOBBIX MPOAYKTOB.

e KakoBa pojib MUKPOOPTaHHW3MOB BO3/lyXa MIOMEIEHHA PH MOTYYSHUN TOTOBBIX
MPOJIYKTOB.

e KakoBa pojb MHUKPOOPIaHW3MOB aImapaTypsl U TPyOOIPOBOIOB.

¢ Posib pabouero nepcoHajia B KOHTAaMHUHALUU TOTOBBIX MTPOAYKTOB.

® MUKpOOPraHU3Mbl, UCIIOIb3yEMbIE TP IPOU3BOJICTBE MUBA.

® Mopdonoro-6noxumMmuyeckrie 0cCOOEHHOCTH MUBHBIX IPOACKEH.

® MUKpOOPraHu3Mbl, UCIIOIb3yEMbIE B IPOM3BOJICTBE CIIUPTA U MTUBA.

® MUKpPOOpPTraHU3MBI, HCIIOTIB3yEeMbIE TTPH TPOM3BOJICTBE BUHA.

® MUKpOOpraHu3Mbl, HCIOJIb3YEMBIE B ITPOU3BOJICTBE XJe0a.

® MuKpoOHOIOrnYecKre MPOIIECChI, TPOTEKAIOIINE IPU ITPOU3BOJICTBE Xjie0a

e Kakoe chIpbe HCTIONb3yeTCs B XJIE00NEKapHOM NMPOU3BO/ICTBE.

e [Iepeunciute OCHOBHBIE CTAJAMH TEXHOJIOTMYECKOI0 IIpolecca.

e Kakue BUJIbI IpOAOKEN NCIONB3YIOT B XJIeO0nedeHnn?

e KakoBa poJjib Ipoxokeil B xjieboneKkapHOM MPOU3BOICTBE?

e Kakue MOJIOYHOKHUCIIbIE OAKTEPUH UCIIOIB3YIOT B XJIeOoneueHun?

e Kakue MUKpOOpraHu3Mbl 1 1oy padpHuKaThl IPUMEHSIOT B IPOU3BOACTBE MILIEHUYHOTO
xyeba? Kaxue Oone3nu xieba Bam n3zBecTHbI?

e Kakuie MUKpOOpPraHu3Mbl U MOy (hadpuKaThl IPUMEHSIOT B IPOU3BOJICTBE XJieba U3 pKaHOU
MyKu?

e Kakue MUKpOOPraHU3MBI SIBJISIIOTCS BPEAUTEISIMUA TPOU3BOICTBA?

e Kak KOHTPOJIMPYIOT MUKPOOHOIOTHYECKOE COCTOSTHUE CBIPhsI, M0y()aOpHUKaTOB U TOTOBOM
MPOYKIIMH?



e KakumMu  Mop(dosIOTMYeCKMMH  NpPU3HAKAMH  XapaKTepU3YIOTCS  MOJOYHOKHCIIBIE

CTPENTOKOKKU?

eUro Takoe 3akBacku? M3 4ero roToBATCSA MPOU3BOJACTBCHHBIC 3aKBACKM Ha MOJIOYHBIX

NPEANPUATHIX ?
e Kakumu MOp(OJIOTHYECKIUMH NMPU3HAKAMU XapaKTEPU3YIOTCS MOJIOYHOKHUCIIBIE MTATOYKU?

° HCpC‘II/ICHI/ITe I'pyIIibl  KHCJIOMOJOYHBIX IHPOAYKTOB B 3aBUCHUMOCTH OT COCTaBa

MHUKPOQIIOPHI 3aKBACOK.

e Oxapakrepu3yiTte MHUKPO(DIOPY TNPOIYKTOB, TMPHUTOTOBISIEMBIX C HCHOJIb30BAaHHEM

MHOT'OKOMIIOHEHTHBIX 3akBacok. Kakue 3To HpOIIYKTBI?

e Kakue KHMCIOMOJIOYHBIE MPOJYKTHl IOJY4YalOT C MCHOJIb30BaHHEM Me30(MIbHBIX
MOJIOYHOKHUCIBIX CTPENTOKOKKOB? ITpu kakoi TemmepaType MpoBOJSAT CKBAIIMBAHUE TaKUX

MPOAYKTOB?

e Kakue TMpPOAYKTHl TOTOBSAT C  HUCHOJb30BAaHUEM  alMIO(PMIBHBIX  MalIOYeK
oudumodbakTepuii? B yem eHHOCTh 3TUX TMPOYKTOB?

e Kakyie MUKpOOPIraHU3Mbl BXOJST B COCTaB MUKPO(IIOpHI HOTYpTa, PSKEHKH, BapeHIa?

e Kak OCYHICCTBIIAIOT KOHTPOJIb HaJIM4WA B 3aKBaCKaX MW KHCJIOMOJOYHBIX IIpOAYKTax

IIOCTOPOHHUX MUKPOOPTAaHU3MOB ITyTEM MUKPOCKOIIUU.

o Kakue MI/IKpO6I/IOJIOFI/I‘-ICCKI/Ie IMOKa3aTCJIn OMMPCACIIAIOT IIPU KOHTPOJIC Ka4CCTBA 3aKBACOK U

KHCJIIOMOJIOYHBIX HpOHYKTOB?

3.3.2. MeToanuyeckne MaTepuaJIbl

VYcnoBust ¥ IOpsIIOK TIpoBeieHust KoHTpouist AaHbl B [Ipunosxkennn Ne 2 k monoxenuto [1B/]-
07 «O mnpoBeAeHUM TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U IPOMEXKYTOUYHOW aTTECTAlUU

00yJarouuxcs .

3.4. TecToBbIC 3a7aHUA

TecTtoBBIC 3agaHus coacpiKaT TCOPCTHUYCCKUC BOIIPOCBI M IIPAKTHYCCKHUC 3aJlaHUuA,

MO3BOJIAIOIIUE ONIPCACIUTE COCTOAHUC ITOATOTOBKHU O6y‘IaIOHICFOCH.

3.4.1. I[Ipumepsnl TeCTOBBIX 3a1aHUI
C BBIBGOPOM ITPABUJIBHOT'O OTBETA
HNucTpyknus «o0BeauTe KPY>KKOM HOMeP NMPAaBUJILHOIO 0TBETa»
1. Exunnna n3mepeHus pa3MepoB 0aKTePHAIbHON KJIETKH:
1) HaHOMETD;
2) MUKpOMETP;
3) MUJUTEMETP.

2. BakTepuM OTHOCATCS:

1) x mpokapuoTawm;

2) K syKapHuoTam;

3) K HEKJIETOYHBIM (pOpMaM >KHU3HU.

3. KileTo4yHasi CTEeHKAa Y MUKPOCKONIMYECKUX TPHOOB COCTOUT M3:
1) nemron03sI;

2) NEeKTUHA;

3) XuTHHa.

4. OyHKuMs crop 0aKkTepuii:

1) pasmHOXKeHUE;

2) pacpocTpaHEHHE;

3) nepeHeceHue HEOIArONPUATHBIX YCIOBUH.



5. K a3oT¢ukcanum cnocoOHbI:
1) pacteHus;

2) 6akrepuu;

3) rpuOsI.

6. bakTepun - nelicTByoniee Havyasa ouonpenapara «K Hurparnn»:
1) a3oTobakTep;

2) KJIOCTPUINH;

3) xi1yOeHbKOBBIE OAKTEPHH.

7. BbIX0/1 3Hepru NpH HUTPATHOM /IbIXAHUM:
1) Gosbire, 4yem npu OPOKEHUU;

2) MeHblIIe, 4YeM Ipu OPOKEHUU;

3) KaKk pu OpOKCHHH.

8. Tun OpoxeHusi NPH CHIOCOBAHMH:
1) MaclIIHOKHCIIOE;

2) MOJIOYHOKHUCIIOE;

3) ciupToBOE.

9. [Ipumep MyTYaJHCTHYECKOI0 COKUTEIbCTBA:
1) xmyOeHbkH Ha KOpHAX 0000BBIX;

2) pusocdepHas Mukpodiopa;

3) snudurHas MukpodIiopa.

10. MukpoOuoI0ruvyecKas 3alUTa pACTeHNH 0T HH(EKIUIl 0CHOBAHA HA:
1) napazutusme;
2) aHTaroHU3Me;
3) XUIHUYECTBE.

11. [lekTHOBOE OpOKeHHE UCIOJIB3YIOT AJIS:
1) 06paboTKH JTyOOBOJOKHUCTBIX PAaCTEHHIA;

2) mosry4eHus caxapa;

3) cunocoBaHwS.

12. XemocuHTE3 Yy 0aKTEpHil OTKPBLI:
1) IMacrep;

2) Kox; 3

) Bunorpaackuii.

13. K ammonunuuupyommum 0aKkTepusiM OTHOCATCS:
1) nakroGakTepuu;

) GanuILIBL,

3) a3oTobaKTep.

14. UcTouHuk yriepoaa, HCIO/Ib3yeMblii HUTPU(pHUKaATOpaAMu:
1) rimroko3a;

2) LeII003a;

3) yrIeKuCIbIii ras.

15. UcTtoyHuKk a30Ta /151 a30TPUKCALUM:



1) MONEKyJISIpHBIN a30T;
2) aMMHOKHCJIOTHI;

3) HUTpATHI.
OTKPBITASA ®OPMA

I/IHCTPYKI_[I/IH «IOIIOJIHUTL»

O 00 1N DN K~ W~

. MuKpoopranu3msl, He UMErOIHE 0(OPMIIEHHOTO S1pa, HA3bIBAIOTCA ...

. lllapoBuaHbIe GaKTEPHH B BUAE BUHOTPAIHON IPO3H HA3bIBAIOTCA ...

. OyHKIMH IU1a3MUA — 3TO ...

. @epMEHT HUTPOT€HAa3a KaTaJIM3UpyeT IPOLECC ...

. Apoxoxu — 3710 ...

. B cocraB snu¢puTHON MUKPO(IOPEI BXOAST CIEAYIOLIME TPl MUKPOOPIaHU3MOB ...
. DTanamMu IUKja a30Ta SBJISOTCS ...

. AHOKCUT€HHBIH (POTOCHHTE3 OTIIMYAETCS OT OKCUT'€HHOTO. ..

. I[Ipu romo(hepMEHTATUBHOM MOJIOYHOKHCIIOM OpO’KEHHH KOHEUHBIM IPOyKTOM SIBJISETCS ...

10. B nepByto a3y HUTpUPUKAIUHA TPOUCXOIUT ...

11. Pa3meps! azordukcanun y 6000BBIX KOJICOIIOTCS ...

12. Tlpenapar «TpuxogepMun» npeaHazHaueH A ...

13. BakrepuansHoe ynoopenue «PochopodakTeprH» UCIOIB3YIOT IS ...
14. B a3poOHBIX yCIOBUSX LEUTION03Y pa3iaraor ...

15. buoras obpa3yercsi B pe3yybrare. ..

Kiarwouu npaBuiIbHBIX 0TBETOB
Ha 3aganus oTkpbiTasi (popmMa - TONMOJHUTH:

O 00 1N DN K W —

. [IpokapuoTsL.

. Crapunokokku.

. KomupoBanue onpeneneHHbIX TeHETHYECKUX TPU3HAKOB.

. Azotdukcamnmm.

. Hemuniennanbubie rpuos.

. AMMOHH(UKATOPBI, TAKTOOAKTEPHUH, TPUOBI, OAITHILIIBI.

. Azotdukcanus, aMMoHH(pUKALKMS, HUTpUDUKAUS, TEHUTpHPHUKALINS.
. lonopamu Bogopoaa.

. Monoynas kuciora.

10. Okucienne aMmmuaka 10 HUTPUTOB.

11. Ot 30 o 400 kr/ra.

12. JI7s1 3a1MTHI pacTeHUH OT OOJIEe3HEH.

13. Yyumenus: ¢pochopHOTo MUTAHUS PACTCHUMN.
14. baktepuu u TpHUOHI.

15. MeranoBoro OpoxeHus.

3.4.2. MeTtoanueckne MaTepuaJibl

TecToBbIl KOHTPOJIb ITPOBOAUTCA B (I)opMe TCCTUPOBAHUS, MMPECAHAZHAYCHHOT'O JJIA
OmnpeaAcCICHNUA YPOBHSA ITOATOTOBKHU 06yqa}0mer00ﬂ, BBIABJICHUA 3HaHI/II\/'I, YMCHI/II\/JI 1 HAaBBIKOB,

KOTOPBIC ObLIH HpI/IO6peTeHH Ha OpeAbLAyIIEM YPOBHEC 06pa3013aHH;1.

PGSYJ'II)TaTI)I BXOAHOI'O KOHTPOJIA OLCHUBAIOTCA IMMOCPECIACTBOM I/IHTCFpaJII)HOfI

(L1€7T0CTHOH) TPEXYPOBHEBOM IIKAIIBI.
Ilxana ouenusanusn:

Husxuii  OOydaromuiicss  IeMOHCTPUPYET TOJIHOE HE3HaHHE  TPEeIMETHON
TEPMUHOJIOTHH, 0a30BbIX MOHIATHI U KaTETOPHiA, MOKA3bIBAET HE3HAHUE 0A30BBIX AJITOPUTMOB
COBPEMEHHBIX TEXHOJIOTUM MPHU PEIICHUI MPAKTUUYECKUX 3a]au.

bazoswiii  OOyuaromuiics JEMOHCTPUPYET YaCTUYHOE BIIAJICHUE TPEIMETHON
TEPMHUHOJIOTHEH 0a30BBIMU TOHATUSMHU M KAaTETOPHSIMH; MOKa3bIBAET 3HAHHE M KOPPEKTHOE



MpUMEHEHHE 0a30BBIX AITOPUTMOB COBPEMEHHBIX TEXHOJOTUHN MpPU pelIeHU MPaKTHYECKUX
3a/1au.

Ilpoosunymorti  OOy4varouuiicss ~ JEMOHCTPUPYET  BJIAJICHUE  IPEAMETHOU
TEPMHHOJIOTHEH, 0a30BBIMH TMOHATUSMU U KAaTETOPUSMU; MOKA3BIBAET 3HAHWE U KOPPEKTHOE
MpUMEHEeHHE 0a30BBIX AITOPUTMOB COBPEMEHHBIX TEXHOJOTUH MpPU pelIeHUN MPaKTHYECKUX
3a/1a4. B TOM YHMCJIE B 3a/la4aX NOBBILIEHHON CJI0KHOCTH.



