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1. IEJIM OCBOEHUA JUCIUIIJIMHbBI (MOAYJISA)

Ilens m 3amauM OCBOEHMS AWCHMIUIMHBI — SIBIsETCS (OpMHUpOBAaHWE 3HAHUI O MHpe
MHUKPOOPTaHU3MOB, OCOOEHHOCTSIX HMX CTpPOEHUs, (U3MOJIOTHH, OMOXMMHYECKHX MpoIeccax,
KOTOpBIE OHM BO30Y)XKJAIOT, POJIM MHUKPOOPTAHM3MOB B KpPYrOBOPOTE BEIIECTB B IPUPOJE,
0COOEHHOCTEH OTHIENBHBIX TPYNI MUKPOOPTraHU3MOB, HaHOOJIee PacpOCTPAHEHHBIX B MPUPOJIEC
¥ MMEIOIIMX 3HA4YEHHE B [OpYE HHIIEBOTO CHIPhS M IHUIIEBBIX MPOAYKTOB, IOJYYCHUU DA
MUIIEBBIX MPOIYKTOB, UX POJIH B PACIIPOCTPAHEHUU M BO30OYXIEHUH MUIIECBBIX 3200ICBaHHN.

2. MECTO JUCHUIIJIMHBI (MOAY.JISI) B CTPYKTYPE OBPA3OBATEJBHON
MPOT'PAMMBI

B coorBeTcTBUM C

y4eOHBIM TIJITAHOM

JTUCITUIINHA OTHOCHTCS K O0s3aTenbHONM YacTu 00pa30BaTEIbHOW MPOTPaAMMBbI

Craryc TUCIUTUINHBI 0a3oBas

O0ecrieunBaroIKe ouomnorus, pusnka, ONOIOTHYECKas XUMUS

(mpeAlecTBYOMNE)

JUUCITUIUIAHBI, TPAKTUKA

O0GecneynBaeMbIe MOJIyYEHHBIE CTYACHTAMH IPH OCBOCHHUU JaHHOW JAMCIMILIUHBI,
(mocnemyromme) OyayT peanu3oBaHbl MNPU M3YYCHHH JUCHUIUIMH, CBS3aHHBIX C
JUCIUIUIAHBI, TPAKTUKKA ~ MHUIICBBIMA  TEXHOJOTHMsAMH, a  TakkKe B  JIajJbHEHIIeH

pohecCuOHATIBHON e TENbHOCTH.

3. PE3YJIbTATBI OBYYEHHS IO AUCHUIIMHE (MOAY.JIIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUHN)

Howmep(a)
pasnena(oB)
JUCITUIIIHHEL
(Momyst),
udp n HauMeHoBaHUE Wnpnkarop(bl) JOCTHKEHUS] KOMIIETEHIMHN / OTBEYaIoUIero(1Xx)
KOMITETEHIINHI IJIAHUPYEMBIC Pe3yJIbTaThl 00yUCHHUSI 3a (hopMHUpOBaHUE
JTAaHHOTO(BIX)
WHAUKATOPa(OB)
JIOCTYKEHHUSI
KOMITIETEHLINH
OIIK-2 Cnocob6en| 1 /I-1omk-2 JleMoHCTpHpyeT 3HaHNE OCHOBHBIX 3aKOHOB U
MPUMEHSTh OCHOBHBIE|[METOJIOB UCCJICIOBAHUN €CTECTBEHHBIX HAYK IS 12,3
3aKOHBI u METOBI |PeIICHHS 3a/1a4 MPO()ECCHOHATBHON JIeITEIBHOCTH.
HCCIIEJOBAHUNA WU-20nx, Wcnons3yer 3HaHUS OCHOBHBIX 3aKOHOB W 1,2,3
€CTeCTBEHHBIX HAayK JUISI|METOJIOB MCCIIEIOBAaHUHA €CTECTBEHHBIX HAYK IS
pereHus 3ama4(UJ1-3onk.2 [IpuMeHsieT OCHOBHBIC 3aKOHBI M METOJbI 1,2,3
poheCcCHOHATBHOMN HCCIICIOBAaHUN €CTECTBEHHBIX HAYK JUIsS PEIICHUs 3ajad
NIeSITEIbHOCTH po(hecCHOHATBHON IEATENbHOCTH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIVIMHBI MO4YJISA)
4.1. Copepxanue TUCUMIIIMHBI (MOXYJIS)
4.1.1. Ounas ghopma:
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1. |OOGmiast MUKpOOHOJIOTHS 10 - 122 27 T,3,9 JIEKITHSA
MIPE3CHTAIIHNS,
JIUCKYCCHS
2. |CanurapHas MUKPOOHOJIOTHSI 4 -1 22| 27 T,3,9 JIEKITHS
MIPEe3CHTAIINS,
JIUCKYCCHS
3. |[[lumiesast MUKPOOUOIOTHS 18 -1 22| 28 T,3,9 JIEKIHAS
MIPEe3CHTAIIHNS,
JIUCKYCCHSI
32 | - | 66| 82
4.1.2. 3aounan ghopma:
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1. |OGmiast MUKPOOHOJIOTHS 2 - 4 52 .9 JIEKITUSA
Mpe3eHTaINS,
JTIUCKYCCHSI
2. |CanutapHas MUKpOOHOJIOTHUS 2 - | 4] 52 T,9 JIEeKIUs
Mpe3eHTaINS,
JTIUCKYCCHSI
3. |[[Iumesas MukpoOHOIOTHS 2 - 8 54 T,2 JIEKIIUSA
Mpe3eHTaINS,
JIUCKYCCHS
6 - | 16 | 158

* YkaspiBaeTcs popma koutpostst. Hanpumep: YO — yerabiit onpoc, K — komuiokeuym, T — TecTupoBaHue,
P — pedepar, /| — noknazn, K3 — ketic-3amayua, 3 — 3aueT, D — 3K3aMeH .

4.2.1. Ounas gpopma:

. 1 kypc 2 Kypc 3 Kypc 4 xypc
By, samsrii lcem. | 2ceM. | 3ceM. | 4cem. | Scem. | 6cem. | 7TceM. | §cem.
Jlexuun 14 18
JlaGoparopHbie 30 36
IIpakTnueckue
Wtoro KxoHTakTHOM pabOTHI 44+16¢cp| 54
CamocrosTensHas padoTta 12
dopma KOHTPOJISI 3a 3(54)




4.2.2. 3aounan popma:

1 kypc 2 Kypc 3 Kypc 4 xypc 5 kypc
Bup 3ansaTuii
Jlexuun 6
JlaboparopHbie 16
TIpakTHueckue
HTOoro KOHTaKTHOM PabOTHI 22
CaMocTosiTeNnbpHas padoTta 149
dopma KOHTPOJISI 3(9)

5. OPTAHU3ALIUA U YHEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOHN PABOTHI OBYUAIOIINUXCS IO JUCHUILINHE
MOAYJIIO)
5.1. Conep:xaHue caMOCTOATEIbHON PadOTHI O AMCUMILIHHE (MOTYJIIO)
CamocTtosaTenbHas paboTta 00y4aroIIUXCs MO TUCIUILUIUHE OpraHu3yroTcs cornacHo [1B/I-12 «O
CaMOCTOSITENIHOM paboTe 00yUaroUXCcsD) .
Tembl, BLIHOCHMbIE HA CAMOCTOSITEILHYI0 IPOPA0OTKY:
- IIpenmer u 3a1aun MUKPOOHOJIOTHY.
- OCHOBHBIE CBOMCTBa MUKPOOPTraHU3MOB.
- OcHOBHBbIE 3Tallbl pa3BUTHUSI MUKPOOHUOJIOTHH.
- [lpuHUMIBI CUCTEMATUKH MUKPOOPTaHU3MOB.
- Tunel K1€TOYHON OpraHU3aluid MUKPOOPTAHU3MOB.
- CrpoeHue mpoKapruoTHYECKON (OaKTEepHaIbHON) KIETKH.
- CtpoeHue 3yKapruOTUYECKOU KIIETKH.
- OcHoBHbIE 1 HOBBIE (POPMBI OAKTEPUH.
- CnopooOpa3oBanue OakTepuii.
- JIBmkeHue GakTepuil.
- PasmHoOxeHue GakTepuil.
- Knaccuduxanus npokapHor.
- Muxkpockomnuyeckue rpuObl, UX 0COOEHHOCTH.
- Pa3muoxeHue rpu0oB.
- Knaccudukamus rpuboB. XapakTepucTuka Hauoosee BaXHbIX MPEACTaBUTENCH
pa3IMYHBIX KJIACCOB.
- Hpoxxu. Ux Gpopmel, pazmepsl. PasmHokeHue apoxoxeit. [IpuHImMns kraccugukanmum
JIPOAKEM.
- Bupycel u paru. OOmiast XxapakTeprucTHKA.
- XUMUYECKHH COCTaB MUKPOOHON KJIETKH.
- MexaHu3Mbl NOCTYIJICHUS TUTATEIbHBIX BEIIECTB B KIIETKY.
- IIumeBble MOTPEOHOCTH U TUITBI MUTAHUS MUKPOOPTaHU3MOB.
- IloHsiTHE 0O KOHCTPYKTUBHOM M 3HEPT€TUYECKOM OOMEHE.
- DHepreTu4eckuil METaboIM3M, €ro CyIHOCTh. Makpospruueckue coenHeHus. THIbl
dbochopuupoBaHus.
- DHepreTu4eckuit MeTaboIM3M XeMOOPIraHOreTepoTPO(OB, UCHOIB3YIOLINX MPOLIECCH
OpOXKEHUSI.
- DHepreTu4eckuil METaboIM3M XeMOOPTaHOTeTEPOTPOOB, UCTIONB3YIOIIMX MPOLIECC
JIBIXaHHS.
- IloHsATHE O YUCTBIX U HAKOIUTENBHBIX KYJIBTYPax MUKPOOPTaHU3MOB.
- Cnoco0bl KylIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
- 3aKOHOMEPHOCTH pOCTa CTAaTUUECKON U HENPEPHIBHON KYJBTYPBHI.



- B3aumocBs3b MeXy MUKpOOpraHu3MaMu | cpenoid. Kiaccudukanms pakropos
BO3/IECHCTBUS HA MUKPOOPTaHU3MBI.

- Bumsnue guznueckux pakTopoB Ha MUKPOOPTaHU3MBI.

- Bunsnue pusznko-xuMudeckux (GpakTopoB Ha MUKPOOPTaHU3MBI.

- Bumsnue xumuueckux (akTOpOB HA MUKPOOPTaHU3MBI.

- B3aumooTHOIIEHUS MEXly MUKPOOPIaHU3MaMHU.

- Bumsnue aHTHOMOTHKOB HA MUKPOOPTaHU3MBI.

- Bo3MoxxHbIE TyTH PEryIMpOBaHUs )KU3HEAESITEIbHOCTH MUKPOOPIaHU3MOB IIPH
XPaHEHUU MUILEBBIX TPOJYKTOB.

- T'eHotun u peHOTUI MUKPOOPIaHU3MOB.

- ®opMbl UBMEHYUBOCTH MUKPOOPTaHU3MOB.

- IlpakTnueckoe 3HaYeHHE U3MEHUYMBOCTH MUKPOOPraHU3MOB.

- IlpencraBuTeny TEXHUYECKH MOJIE3HOW MUKPOQIIOPHI U POLIECCHl UMH BbI3bIBAEMbIC
(IpOXIKH, MOJIOUHOKHCIIbIE OAKTEPUH, YKCYCHOKHUCIIBIE OaKTEpUH, IPOIMOHOBOKHUCIIBIE
Oakrepuu, oudugodakTepun).

- IlpencraBurteny TEXHUYECKOH MUKPODIOPHI M IPOLIECCHI MU BbI3bIBaCMbIe (THUJIOCTHBIC
0akTepuu,  MHUKPOCKONUYECKUE IPUOBI).

- IlaroreHHsle U yCIOBHO-IIATOI€HHbIE MUKPOOPIraHU3MBbL. 11X OCHOBHBIE CBOICTBA.

- XUMHUYECKHI COCTaB M CBOMCTBA MHKPOOHBIX TOKCHHOB.

- Ilonstue 06 uMMmyHurete. Buapl uMMyHHUTETA.

- MexaHu3Mbl UMMYHUTETA.

- BaxkuuHsl ¥ CBIBOPOTKH.

- Bo3Oynurenu nH()EKIMOHHBIX ATMMEHTAPHBIX OOJIE3HEH YeIoBeKa.

- Bo3Oynurenu 300aHTPOIIOHO30B

- IlIumeBsble oTpaBiieHUs: TOKCUKOMH(EKIINN U UTHTOKCUKAIIUH.

- TlonstTne o0 caHMTapHO-NIOKA3aTEIbHBIX MUKPOOPIaHU3MAX.

- OnenHka kayecTBa MUILIEBBIX IPOAYKTOB IO MUKPOOHOIOIMUECKUM [TOKA3aTENSIM.

- Muxkpodiopa Boasl. CaHuTapHas OLEHKA BObI 10 MUKPOOUOJIOTHYECKUM ITOKA3aTENISIM.

- Muxkpodmopa Bo3ayxa. CanuTapHas OlleHKa BO3yXa 10 MUKPOOHOIOTUYECKUM
HOKa3aTessiM.

- MuxkpoOuosnorus celporo ¥ MUTHEBOTO MOJIOKA.

- MukpoOHOIOTHsI KUCIOMOJIOYHBIX TPOAYKTOB.

- MuxkpoOuosorusi CIMBOYHOI'O Maca.

- MukpoOHoa0rus ChIpOB.

- MuxkpoOuoorus MoJIOUHbIX KOHCEPBOB.

- MukpoOHOIOrHYeCcKHil KOHTPOJIb MPOU3BOACTBA MOJOYHBIX IPOJTYKTOB.

- MuxkpoOuomnorus msca.

- MukpoOHOIOTrHs MACOTPOIYKTOB.

- MuxkpoOuomnorus konodac.

- MukpoOHOIOrHYeCKHil KOHTPOJIb MPOU3BOCTBA.

- Muxkpodopa MACHBIX KOHCEPBOB.

- Mukpodiopa Msca NTULBL.

- Muxkpodiopa sun B cKopiyIne.

- Mukpodopa MenaHka U SUYHOTO MOPOILIKA.

5.2. KoHTpob caMocTOSATeIbHOI padoThl
OmeHka pe3ynbTaTOB CaMOCTOSATENILHOM PabOThI OPraHN3yeTCsl CIEAYIOINM 00pa3om:
- TectrupoBanue
- DK3aMeH

5.3. Y4eOHo-MeTOAMYECKOE 0O0ecIedeHHe CAaMOCTOATEIbHOH padoThI



[Tpy BBITTOJIHEHUH CAMOCTOSITENILHON pa0OThl PEKOMEHAYETCS MUCIOIh30BaTh OCHOBHYIO H
JOTIOTHUTEIBHYIO JIUTEPATypy, METOJUYECKHE YKa3aHWUs U pa3padoTKH Kadeapsl, a Takxke
MHTEPHET-PECYPCHI

6. YYHEBHO-METOJAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYHEHUE
JUCHUITJIIUHBI (MOAYJISA)
6.1. OcHoBHas yueOHasl IUTEpaTypa, HeOOX0AUMAS /ISl OCBOEHHUS THCIHUIIIMHbI
- CaHuTapHas MUKpOOHOJIOTHS MUIIEBBIX MPOAYKTOB : yueOHoe mocodue / P. I'. 'ocmaHoB,
H. M. Komnbrues, I'. @. Kabupos, A. K. lammymmms. — 2-e usg., ucnp. — CaHKT-
[Terepbypr : Jlamp, 2022. — 560 c. — ISBN 978-5-8114-1737-7. — Texkcr :
NIEKTPOHHBIN //  Jlamb  :  JNeKTpOHHO-OmMOmuMoreunass  cuctema. —  URL:
https://e.lanbook.com/book/211853
- T'ocmanos, P. I'. MukpoOuosnorust 1 uMMyHoJorus : yuebnoe nocobue / P. I'. 'ocmaHOB,
A. U. U6parumoBa, A. K. lNanuymma. — 2-e usn., nepepad. u gon. — Cankr-IlerepOypr
: Jlanp, 2021. — 240 c. — ISBN 978-5-8114-1440-6. — Texkcr : anekTpoHHbIii // Jlans :
snekTpoHHO-0nbmoreunas cucrema. — URL.: https://e.lanbook.com/book/168556
- CaxapoBa, O. B. OOmas mukpoOuonoruss u oOIIas CaHWTapHas MHKPOOUOJIOTHS :

yuebHoe mocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-¢ u3n., ucnp. — CaHKT-
[TerepOypr: Jlams, 2022. — 224 c¢. — ISBN 978-5-8114-3798-6. — Texkcr :
SJCKTpOHHBINM /  Jlanb  :  2neKTpoHHO-OMOnmoreuHas  cuctema. —  URL:

https://e.lanbook.com/book/206942
6.2. JlonosiHuTEIbHASA Y4eOHAs JTUTEPATYPa, HeO0X0AUMAs VIS OCBOCHUS JUCIUILINHBI

- Canurapnas Mmukpoobuosorus : yaeonoe nmocodue / P. I'. 'ocmanos, A. X. Bonkos, A. K.
lanuynnmun, A. U. U6parumoBa. — 3-e usA., ctep. — Cankrt-IlerepOypr : Jlans, 2022.
— 252 ¢. — ISBN 978-5-8114-1094-1. — TekcT : 31eKTpoHHBII // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/212729

- OOmas wmukpoOuonorusi. YdueOHOe mocoOue (A CTYICHTOB BBICIIMX YYEOHBIX
3aBelleHUH 1o chenuanbHocTH «buorexHomorus») : yuebHoe mocobme / H. H.
Mapteiaenko, A. C. Kansipus, JI. A. UBanos, C. H. ByroB. — Mocksa : MI'VIIII, 2016.
— 92 c. — ISBN 978-5-906599-31-5. — TekcT : aneKTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/163722

- Muxkpobuosnorus : yueOHoe nocodue st By30B / P. I'. 'ocmanoB, A. K. INanuymnnus, A.
X. Bonkos, A. U. U6parumoBa. — 4-¢ u3a., crep. — Cankrt-IlerepOypr : Jlans, 2021. —
496 c. — ISBN 978-5-8114-8107-1. — TekcT : 31neKTpoHHbIH // JlaHb : 31€KTpOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/171851

6.3. Pecypcnl ceTun «AHTEpHET», HEOOXOAUMBbIE 1JI51 OCBOCHHS THCIUIIHUHBI

- Www.micro-biology.ru — aieKkTpoHHBIN pecypc Mo MUKPOOHUOIOTHHU JIJIsl CTYACHTOB.

- WWW.SMIKro.ru — mouckoBasi cucremMa o CaHuTapHOH MUKPOOHOIOTHH.

- http://window.edu.ru — moctym k oOpa3oBarte/bHBIM pecypcam «EauHoe OKHOY.

- Www.gost.prototypes.ru — obmepoccuiickuii knaccugpukarop cranaapton, OCTsI o
MUIIEBONH MUKPOOUOJIOTHH.

6.4. MeToauyeckue yKazaHus 1Jisi 00y4alOMUXCs M0 OCBOEHUIO AU CHUIITIHHBI

- bakrepuonornyeckuii aHamu3 OOBEKTOB CpeAbl OOMTAHUS YEJIOBEKAa M IKMBOTHBIX:
BO3/yXa, BOJbI, MouBbl: yuyeObHoe nocodue/ Kocrepun /[.}O. — MBanoso: ®I'bOY BO
«BanoBckas 'CXA», 2016. — 28 c1p.;

- Bupycsr — HexireTouHble (hOPMBI )KU3HH, BO3OYIUTETN HEKOTOPHIX BUPYCHBIX OOJe3HEH
XKHUBOTHBIX: yueOHoe nocobue/ Kocrepun /1.10O., IBanoB O.B. — MBanoso: ®I'6OY BO
NBanosckas 'CXA, 2018. —45 c1p.;

- Mukpodopa 1I040B, OBOIIEH M MPOAYKTOB HX INepepaboTku: ydeOHoe mmocobue K
MIPOBEICHUIO  JTAOOPATOPHO-TIPAKTUUECKUX 3aHATUA ¥ CaMOCTOSTEIbHOW paboThl


https://e.lanbook.com/book/212729

CTYACHTOB XHUBOTHBIX: yueOHOe nocobue/ Kocrepun /1.1O., llumkapes C.A., MairyHoB
C.H.- UBanoBo: ®I'bOY BO HBanosckas [CXA, 2019. — 39 c1p.;

- Pomp MUKpOOpPraHm3MoOB B KPYroBOPOTE BEIIECTB: Y4eOHOE MOCOOME K MPOBEICHHIO
71a00paTOPHO-TIPAKTHYECKUX 3aHATUH M CAMOCTOSITEILHON PabOThI CTYJEHTOB: yueOHOE
nocobue/ [Hlumkapes C.A., Kocrepun /[.}O., Manynos C.H. — UBanoBo: ®I'OY BO
NBanosckas ['CXA, 2019. — 43 crp.

6.5. HWudopMauuoHHble CHPAaBOYHBbIE CHCTEMbl, HCHOJb3yeMble [IJisi OCBOEHHS
AMCUUIIMHBI (MOAYJist) (IPU HEOOXOTUMOCTH)

- DIIEKTPOHHO-OMOIHOTEUHasE cucTema «JIaHby;

- Uudopmannonno-mnpaBoBoii mopran «Koxcynprant http://www.consultant.ru;

- Hayunas snektponnas 6ubauoreka http://e-library.ru.
6.6. IIlporpammHoe obecneyeHue, HCMOJIb3yeMoe IJIs OCBOCHU S JUCIHUIIMHBI

- OnepanuronHas cucrema Tuna Windows

- [TakeT nmporpamm obmero nosnb3oBanus Microsoft Office

- UnTepuet-Opay3epsl

7. MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJUMASA JJIA
OCYHIECTBJIEHUA OBPA3OBATEJIBHOT'O MNPOLHECCA MO AUCHUIIVIMHE
MOAYJIIO)

HauMeHoBaHue crienMajbHBIX

Ne - .~ |OcHAILIEHHOCTH CHEUATBHBIX OMELIeHUH U OMelleHu /1151
py/m | MMOMEIHCHHIN™ M HOMEICHIH CAMOCTOSITEJILHOM pa0doThI
AJI51 CAMOCTOATEIbHOH PadoThI
1 |YyeOHnas ayIUTOPUS JUTSI | yKOMIUIEKTOBaHA —CIEIUaTU3upoBaHHON (y4eOHOi) wmebenbio,
MIPOBEICHHUS 3aHATHI|HA0OpPOM  JIEMOHCTPAIMOHHOTO O0OpyHOBaHUS ¥ y4eOHO-
JICKITMOHHOI'O THIIa HarjisiJHbIMAU HOCO6I/I$1MI/I, O6CCHC‘II/IB3IOHII/IMI/I TEMAaTHYCCKHE
WITIOCTPAllMM,  COOTBETCTBYIOIIME  paboueld  mporpamme
JVCIUIUIAHBI, a Tak)Ke TeXHHYSCKUMH CpelcTBaMu oOydeHUs (B
TOM 4YHUCIIC, HepCHOCHI)IMI/I), ClIy’Kamue ajid mnOpeacTaBJICHUA
y4eOHOU nH(pOopMaIK OOJIBIION ayAUTOPUU
2. |YaeOHas ayIUTOPUS JUTSI | YKOMIUIEKTOBaHA —CIEIUaTU3upoBaHHON (y4eOHOi) wmebenbio,
HPOBEACHUS 3aHSTHUH IEPEHOCHBIMH TEXHUIECKHUMHU CpelncTBaMu o0y4eHws,
CEMUHAPCKOTro THIIA, JUTSL|CITy>KaIMMHE TS TIpeICTaBlieHns: y4eOHOH nH(popManyn

TPYIIOBBIX W WHIWBHUIYaJIbHBIX
KOHCYNbTALMM, [JIs1 TEKYILEro
KOHTPOJSL U  TPOMEXYTOUHOM

aTrTecTanun
3. |[lomerenue JUTSI | YKOMIUIEKTOBAaHO ~ CIICMANM3UPOBAHHON (y4ueOHOH) Mebenblo,
CaMOCTOSATEIHHON paboThI OCHAIINICHO  KOMIIBIOTEPHOH  TEXHUKOM ¢  BO3MOXKHOCTBIO
noAkIroYeHus K cetu "HMHTepHEeT" M 00ecmeueHo MOCTYIOM B
NEKTPOHHYIO nHGOPMAITMOHHO-00pa30BaTEIbHYIO cpeny

OopraHu3anuu



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

IIpunoxenne Ne 1
K pado4eil mporpaMmme no JucHuIinHe (MO1yJI10)

®OH/I OHEHOYHbIX CPEACTB 1O JUCHUIIVIMHE (MOAY JIIO)

«OQ01mas, cCaHUTApPHASA U NUIEBasi Ml/IKDOﬁI/IOJIOFHH»

1. Ilepeyenb KOMMeTeHIUIA, (POPMUPYEMBIX HA JAHHOM JTaIe
1.1. Ounaa gpopma:

Mudp u
HaI/IMe}?())I;aHI/IC WNuaukaTtop(bl) JOCTHXKEHUS KOMITCTEHITHH / ®opma O1eHOYHEIC
TUTAHAPYEMBIE Pe3yIbTaThl 00yICHHS KOHTPOJIST™* cpencTBa
KOMIICTCHITUH
1 2 3 4
Kommrext
W-1omk-2» JJeMoHCTpUpYET 3HaHHE OCHOBHBIX 3aKOHOB BOIIPOCOB K
M METOJOB MCCIICAOBAHHI €CTCCTBEHHBIX HayK IJ1d T’3’3 TECTY, 3a4ETy,
CIIICHMS 33124 IPO(PECCHOHANILHOMN JeSITeIbHOCTH.
OIIK-2 CriocoGen [P Aa4 npog a 9K3aMeHYy
MPUMEHSTh
OCHOBHBIC 3aKOHBI Komrurexkt
1 METOJBI BOIIPOCOB K
A . |MH-20mnk-2 Ucnons3yer 3HaHHMS OCHOBHBIX 3aKOHOB U T3.9 P
HCCICI0BaHUI . » TECTY, 3a4eTy,
METOJIOB UCCIIEIOBAHUI €CTECTBEHHBIX HAYK JJIA
€CTECTBEHHBIX HayK SK3aMeHy
JUIS peleHus 3aaau
npodeccnoHalbHOM KOMILIEKT
eSITeIIbHOCTH
A WN-3onk2 [IprMeHseT OCHOBHBIC 3aKOHBI U METOBI BOIIPOCOB K
HCCIICAOBAHUM €CTECTBEHHBIX HAyK [UJIsl pEUICHUs T.3,9 TECTy, 3a4eTy,
3a51a4 mpohecCHOHATBHOHN IEATENBHOCTH. SK3aMeHy
1.2. 3aounan gpopma:
Mudp u
HaI/IMCHq())I])SaHI/IC WNuaukaTop(bl) JOCTHKECHUS KOMITCTEHITUH / ®dopma O1eHOYHEIC
TUTAHUPYEMBIE PE3yIbTaThl O0yUCHHS KOHTPOJIST™ cpeacTna
KOMIICTCHITUH
1 2 3 4
Komtext
WN-1onk-2 JeMOHCTpUpYET 3HAaHHE OCHOBHBIX 3aKOHOB BOIIPOCOB K
n METOJ0B I/ICCJICI[OBaHI/Iﬁ C€CTCCTBCHHBIX HAYK JJIA T’3’9 TECTY, 3a4ETYy,
SIIICHMS 3a]1a9 IPO(PECCHOHANILHOMN JesITeILHOCTH.
OIK-2 CriocoGen [P o pod A 9K3aMCHY
MIPUMEHSTh
OCHOBHBIC 3aKOHBI Komrurext
1 METOJbI BOIIPOCOB K
. |MA-20mnk-» Ucnonws3yer 3HaHHMS OCHOBHBIX 3aKOHOB U T3.9 P
HCCICIOBaHUI . » TECTy, 3a4eTy,
METOJO0B HCCIEAOBAHUI €CTECTBEHHBIX HAYK IS
€CTECTBEHHBIX HAyK SK3aMeHy
JUISL peLeHus 3aa4
npohecCHOHATBHOMN KoMIUIexT
CSITCIIbHOCTH
A WN-3onk2 [IprMeHseT OCHOBHBIC 3aKOHBI U METObBI BOIIPOCOB K
HCCICAOBAHUM €CTECTBEHHBIX HAyK [UJIsl peLICHUs T35 TECTy, 3a4eTy,
3a/1a4 pohecCHOHATBHON e TETHFHOCTH. SK3aMeHy
* Vkasvieaemcs opma xoumpona. Hanpumep: YO — ycemmuwii onpoc, K — xonnoxeuym, T —

mecmuposanue, P — peghepam, /[ — doxnaod, K3 — ketic-3adaua, 3 — 3auem, 3 — sK3ameH.

2. Iloka3zaTtem ¥ KpUTEPUH OLECHUBAHHMSA CHOPMHMPOBAHHOCTH KOMIIETCHUMH HA JaHHOM
Jramne ux (pOpMHUPOBAHUSHA




Kpurepuu onenuBanus™

ITokazaren
u HEYJIOBJICTBOPUTENIBHO| YAOBIETBOPUTEIBHO XOpomo OTIIMYHO
HE 3a4TCHO 3a4TEHO
Ilonnora |YpoBeHb 3HaHU| MUHUMAIIEHO YpoBeHb 3HaHMU B|YPOBEHb 3HAHUM B
3HAHWH  |HWKE MHHHUMAIBHBIX |JONYCTHMBIH YpOBEHB|0ObEME, o0beme,
TpeOOBaHUM,  HMMEIM|3HAHUM,  AOIMYIIEHO|COOTBETCTBYIOILEM COOTBETCTBYIOLIEM
MEeCTO rpyObIe| MHOTO HerpyOBIX |IporpamMme porpamme
OIHMOKH ommnboK MOATOTOBKH, MOJITOTOBKH, 0e3
JIOTTYIIEHO HECKOJIBHKO|OIMNOOK
HErpyOBIX OIMIOOK

Hanuuue |IIpu pewenuu|lIponemoncrpuposan |IIpogemoncrpuposan |IIpogemoHcTpupoBaH

YMEHMH  |CTaHIAapTHBIX 337a4 HE|bl OCHOBHBIE YMEHHS,|bBI  BCE  OCHOBHBIE|bI ~ BCE  OCHOBHBIE
IPOJEMOHCTPHPOBAHBI [PEIICHBI TUIIOBBIE|YMEHUS, PEIIEHBI BCE|YMEHHs, PEIIEHBI BCE
OCHOBHBIE YMEHHUS,[3a0a4 C HETrpyOBIMH|OCHOBHBIC 33a/a4d C|OCHOBHBIE 3alauud C
UMeNu MecTo rpyObie|omurOkamu, HETpyObIMH OTJIENbHBIMU
omKOKH BBITIOJTHEHBI BCe|omunoKamy, HECYIECTBEHHBIMHU

33laHusl, HO HE B|BBIIOJIHEHBI BCE|HEOYETaMU,

MOJTHOM 00BbeMe 3aJaHUsl B  IIOJHOM BBITIOJTHEHBI BCE
oobeme, HO[3aJaHUs B  IIOJIHOM
HEKOTOPBIE cloobeme
HeJ04YeTaMu

Hamuuue |IIpu peuwenuu| Umeercs [IponemonctpupoBan |[IpoaemoncTprupoBan

HaBBIKOB |CTaHIAPTHBIX 33Ja4 HE|MUHUMAIbHBIA HA0Op|bl 0a30Bble  HABBIKH|bI HaBBIKU pH

(BageHue |IpOAEMOHCTPUPOBAHBI [HABBIKOB JUISI PELLICHUS |IPU PpELIeHNH | pelIeHHN

OTBITOM) |0a30BbIC HaBBIKH,|CTAaHAAPTHBIX 3a/ad C|CTaHJAPTHBIX 33Jad C|HECTaHJApTHBIX 3ajad
UMeNd MECTO TpyOble|HEKOTOPBIMU HEKOTOPBIMHU oe3 ommnboK u
omKOKU HEJ0YEeTaMHU HeJA04YeTaMU HEJ0YETOB

Xapaxtep |Kommerentus B|CdopmupoBanrocts |ChopmupoanHocTh |ChopMHUpPOBaHHOCTH

UCTHKA  |[IOJIHOM  Mepe  He|KOMIIETeHLIHU KOMIIETEHIIUU B 11€JIOM |KOMIIETEHLIUU

chopmupo |chopmMupoBaHa. COOTBETCTBYET COOTBETCTBYET MTOJIHOCTBIO

BaHHOCTH |MIMeromuxcsd 3HaHWH, MAHUMaJIbHBIM TpeOOBaHMSIM. COOTBETCTBYET

KOMIIETEH |YMEHUH, HaBBIKOB| TpEOOBAHUSIM. Nmeromuxcst  3HaHUM, | TpeOOBaHUSM.

AR50 HEOO0CTaTOYHO nsi|\IMmeromuxca  3HaHWM, yMeHHM, HaBbIKOB H|MMmerommxcs 3HaHUM,
peleHus YMEHHMH, HaBBIKOB B|MOTHBAallUM B LEJIOM|YMEHHWH, HaBBIKOB U
MPAKTHYECKUX LEJI0M JOCTaTOYHO|IOCTAaTOYHO JUISI MOTHBALIUA B TOJHOU
(mpoteccroHaNbHBIX) |AJIS PpelIeHNs |peLIeHHS Mepe JOCTaTOYHO ISt
3a1a4 MPAKTHYECKUX CTaHJapTHBIX pelIeHHs  CIOXKHBIX

(mpodeccrOHANBHBIX) |TPAKTHUECKUX MIPAKTHYECKUX
3agad, HO TpedyeTcs|(mpodeccHoHa bHbIX) |(MTPOdecCHOHANBHBIX )
JIOTIOJTHUTENNbHAS 3a1a4 3a1a4

MIpaKTHKa o

OOJIBIIMHCTBY

MIPaKTHYECKUX 33124

YpoBeHb

chopmupo

BAHHOCTH Huskuit Hwuxe cpennero Cpennuit Bricokuii

KOMIIETEH

805051

* Ilpenooasamenv enpase usmenums Kpumepuu oyenueanus & coomeemcmeuu ¢ PIOC BO u
ocobennocmamu OIOIL

3. OneHo4YHbIE CpPeACTBa
3.1. KoMIIeKT TeCTOBBIX 3aJaHUil

3.1.1. Bonpochbl K TeCTOBBIM 3aJaHUSIM
Bonpocsr k Tecty 1o TeMe «MopdoIorus IpoKapruoT U AYKAPUOT»




BuenHo0 popMy MUKpOOPTaHU3MOB OTIPEIEIISIIOT:

a) METOZIOM OKpACKH Iperapara-maska 1o [ 'pamy;

0) IPOCTHIM METOAOM OKPAaCKH Iperapara-mMasKa;

B) MOXKHO OTIPEICIHUTH TOJIBKO C TIOMOIIBIO 3JICKTPOHHOTO MUKPOCKOTIA;
T') IyTEM [IOCEBA Ha CIICIUAIbHBIC TUTATEILHBIC CPE/IBI.

[To BHemHEH popMe MUKPOOPTaHU3MBI MTOIPA3ACISIIOTCS:

a) Ha IAPOBUIHBIE, TAJIOYKOBHUIHbIE, U3BUTHIC, BETBUCTHIE U CMELIAHHBIE; 0) Ha
NaJIOYKOBHU/IHBIE, 3BE€3/14aThIC U IIAPOBHUIHBIC;

B) Ha U3BUTHIE U N1AJIOYKOBUIHBIE;

T') Ha KOJOOBHUIHBIE, MUKCOOAKTEPHH U KOMOMHUPOBAHHBIC.

K mapoBugHBIM MUKPOOPTaHU3MaM OTHOCST:

a) CTaUIOKOKKH, CapIIMHbI, MUKCOOaKTEepHH, Py300aKTeprH, KOpuHeOaKkTepru, bopemu; 0)
CTaUIOKOKKH, CApPIIMHBI, CTPENTOOAKTEPHH;

B) cTaMIOKOKKH, JICTITOCTIAPHI, aAKTHHOMHUIIETHI, MUKOOAKTEPHH, TIPOTEH;

T) cTadMIOKOKKH, CAPIIUHBI, TETPAKOKKH, CTPEIITOKOKKH, JUILIOKOKKHA, MOHOKOKKH.

K nmasoukoBUAHBIM MUKPOOPTaHU3MaM OTHOCSTCS:
a) 6akTepuu, HUTYAThIC OaKTEPUH, KOPUHEOAKTEPHUH;
0) 6akTepun, MUKOOAKTEPUHU, MUKCOOAKTEPUH;

B) aKTHHOMHMIIETHl 1 MUKOOAKTEPHH;

r) 6aKTepuH, OALMIUTBI U KIIOCTPUINH.

bakrepuu:

a) He Copoo0pa3yrolre NalI0UKH;

0) ciopooOpa3yronye NajTouKy, Y KOTOPHIX AUAMETP CIIOPHI HE MPEBBIIIACT IUPHHY
BEreTaTUBHOM KJIETKU;

B) CITIOPOOOpA3yIOIIUE MAJOYKH, Y KOTOPBIX JUAMETpP CHOPHI IPEBBIIIACT IUPHHY BETETaTUBHON
KJIETKH;

T') IPSIMBbIE WJIM U30THYTHIE TAJIOYKY C OyJTaBOBHIHBIMHU YTOJNIIEHUSIMHA Ha KOHIIAX.

bamwer:

a) He Copoo0pa3yrolIre Nal0UKH;

0) cnopooOpasyrolue NajloukH, y KOTOPbIX JUAMETP CHOPBI HE MPEBbIIIAET MIUPUHY
BEreTaTUBHOM KIJIETKU;

B) CITIOPOOOpA3yIOIIUE MAJOYKH, Y KOTOPBIX JUAMETP CHOPHI IPEBBIIIACT IUPHHY BETETaTUBHON
KJIETKH;

T') IPSIMBIE WJIM U30THYTHIEC TAJIOYKU C OyJIaBOBUIHBIMH YTOIICHUSIMHA HA KOHIIAX.

Knocrpunun:

a) He Copoo0pa3yrolne NalI0YKH;

0) cnopooOpasyrolue NajlouKH, y KOTOPbIX JUAMETP CHOPBI HE MPEBbIIIAET MIUPUHY
BEreTaTUBHOM KIJIETKU;

B) CIIOPOOOPA3YIOIINE MAIOYKH, Y KOTOPBIX JHAMETP CIIOPHI IPEBBIMIACT ITUPUHY BET€TaTHBHON
KJIETKH;

F) MIPpsAMBIC UJIN U30THYTHIC IMAJIOYKHU C 6y.]'IaBOBI/I)IHI)IMI/I YTOJIMICHUAMU Ha KOHIIAX.

K u3BHUTBIM OaKTEpHSIM OTHOCHT:

a) BUOPUOHBI U CIIMPUILIIBI;

0) cIupOXeThl U KPUCTUCTTUPBI;

B) TPETIOHEMBI, JIETITOCIIUPHI, OOPPEINH;



') BUOPUOHBI, CHUPHILIBI M CTUPOXETOBBIE.

BuOpuonsr:

a) CIMPAIbHO U30THYThIE (POPMBI € TUIOTHOH 3€pHUCTOM KMIIEBUIHOW MEMOpaHOil B/10JIb Tea
KJICTKH;

0) MMJIMHIPUYECKHE U30THYThIE (opMbl, 00pa3ytoT 1/4 - 1/2 3aBuTKa crimpaiiu, 1 1o ¢popme
HAIIOMHUHAIOT 3aIATYIO;

B) UMEIOT (JOPMY CIIUPAILHO U3BUTHIX MAJ0YEK, ¢ 4-6 BUTKaMu. B KiieTO4HOH cTeHKe nMeeTcs
NENTUIOTIINKAH,

I') CHMPAJIEBUHbBIE KIIETKH, COCTOSIIIME U3 OCEBOM HUTU M LUTOILUIa3MaTHYECKOTr0 Tela,
00pa3yIoIIero 3aBUTKA BOKPYT OCEBOM HUTH.

Croupuinibl:

a) COUPAIBbHO U30THYTHIE (POPMBI € TNIOTHOM 36pHUCTOM KUIICBHIHOW MeMOPaHOM B0 TeIa
KJIETKH;

0) UIIMHAPUYECKUE U30THYThIe (hopMBbl, 00pasytoT 1/4 - 1/2 3aBuTKa criupany, u 1o Gpopme
HAIlOMHUHAIOT 3aIIATYIO;

B) IMEIOT (JOPMY CIIHPATILHO U3BUTHIX MAJ0YEK, C 4-6 BUTKaMH. B KIIETOUHOH CTEHKE MMeeTCs
HEeNTU/IOTTINKAH;

I') CHHPAIIEBUIHBIE KIIETKH, COCTOSIINE U3 OCEBOM HUTH M IUTOIUIA3MAaTHIECKOTO Tea,
00pa3yIoLIero 3aBUTKU BOKPYT OCEBOM HUTH.

CnupoxeTsl:

a) COUPAIBHO MU30THYTHIE (POPMBI C TUIOTHOM 36pHUCTON KUJICBHIHOW MEeMOPaHOM BJIOJIb TeIa
KJIETKH;

0) IIMHAPUYECKUE U30THYThIE (hopMBbI, 00pa3ytoT 1/4 - 1/2 3aBuTKa criupanu, u 1o Gpopme
HAIlOMHUHAIOT 3aIATYIO;

B) IMEIOT (JOPMY CIIHPATILHO U3BHUTHIX MAJ0YEK, ¢ 4-6 BUTKaMH. B KIIETOUHOH CTEHKE NMeeTCs
HEeNTU/IOTTINKAH;

T) CIIMpaJIeBUIHbIE KJIETKH, COCTOSIIME U3 OCEBOM HUTH U IIUTOIIIa3MaTHYECKOI O Tea,
00pa3yIoLIero 3aBUTKU BOKPYT OCEBOM HUTH.

K BeTBUCTBIM OaKTepUsIM OTHOCST:

a) aKTHHOMUIIEThI U MUKOOAKTEepUH;

0) MUKCOOAKTEpUN U MUKOOAKTEPUH;

B) aKTHHOMMIIETHI ¥ TPOAKTHHOMHUIIETHI;
r) ¢py300aKTepun U KOPUHEOAKTEPUH.

bakrepuaibHas KJI€TKa COCTOUT U3:

a) kierouHoil crenku, L{IIM, nuromasmsl, Hykjieou1a, pudocom, OpraHesyl 1 BpEMEHHBIX
CTPYKTYD,

0) HapyXHOH 000JIOUKH, IUTOIJIA3MbI C 36pHAMHU MUTATENbHBIX BEIIECTB U Apa; B) KIETOYHON
CTEHKH , MEMOPaHBI, s1/Ipa U IIUTOIUIA3MBbI C BKIIOUEHUSIMH;

T') KJIETOYHOM CTEHKH, S7pa C KapUOJIEMMOH, LINTOIUIAa3MBbl, CIIOP, KalCyJl U )KT'yTUKOB.

Oco0eHHOCThIO KJIIETOYHOM CTEHKH MPOKAPUOT SBIIAETCS HAIUYUE B HEH:
a) aMMHOCcaxapoB 1 (pochoaunuaos; 6) MENTUIOTIINKAHA;
B) JIMIIOCAXapHI0B U JIMIIONPOTEUIOB; T') JIMIIONENTUIOB U AMUHOKHUCIIOTHI.

Y npokapuoT BBLAETSIOT KJIETOYHbIE CTEHKU:
a) TPAILIIMKYTHYIO U (DEPMUKYTHYIO;
0) rpalWINKYTHYIO, PEPMUKYTHYIO U TEHEPUKYTHYIO;



B) FPallMUIMKYTHYIO, PEPMHUKYTHYIO, TCHEPUKYTHYIO, MEHI03UKYTHYIO; I') TPALMIUKYTHYIO U
KHCJIOTO-CIIUPTO-IIEJI0YEyCTONYHBYIO.

KrnetrouHbie CTEHKH MTPOKAPUOT PA3INYaOT T0:
a) TOJIIIHNHE;

0) KOJINYECTBY MypPEHHA;

B) OKpAackKe;

') HE pa3JInyaroT BOOOIIIE.

Knerounas crenka pepMUKYTHBIX MUKPOOPTaHU3MOB COCTOUT:

a) B OCHOBHOM W3 MOJIMCAaXapuJioB;

0) 13 MenTUAOIIIMKaHA U BOCKOMOJOOHBIX BEIIECTB U JIUIUIOB;

B) U3 TOJICTOTO CJIOSl NENTUAOTINKAHA;

T') U3 NEeNTUAOMINKaHa, (POCPOTUIUAOB, JIUMONOINCAXAPHUIOB, U MOJIEKYIT OeKa.

DepMUKYTHOH KJIETOYHON CTEHKOM 00J1a/1af0T:

a) MUKOOAKTEepUH U BO30YIUTENN IPOKA3BL;

0) KuIIeYHas Majgoyka, Opylesuibl, BAOPHOHBI, TaCTEPEILIbI;
B) aKTHHOMHMIICTHI, TPOAKTHHOMHUIIETHI ¥ TPHOBI;

') CTaQUIOKOKKH, KIIOCTPHUIUU, OAIUILIIBI.

Kierouynas creHka rpallMjIMKyTHBIX OaKTEpHid COCTOMT:

a) B OCHOBHOM M3 MOJIMCaXapuoB;

0) U3 MeNTUAOTIMKAHA, BOCKOTIOZOOHBIX BEIIECTB U JIUIUIOB;

B) U3 TOJICTOIO CJI0S NENTHIO0TTINKAHA;

T') U3 MENTHIOTIMKaHa, (HOoCchHOIUIHIOB, JTUIONOINCAXaPHIOB, H MOJIEKYI OenKa.

Mukpoopranu3Mbl, UMEIOIINE TPAIMIIUKYTHYIO CTEHKY:

a) MUKOOAKTEpUH U BO30YUTENN IIPOKA3bI;

0) KuIIeYHas Majg04ykKa, Opylesuibl, BAOPUOHBI, MACTEPEIUIbl; B) aKTHHOMHUIICTHI,
POAKTHHOMHMIIETHI ¥ TPUOBL;

I') CTaQUIOKOKKH, KJIOCTPUANHU, OAIMILIBI.

Kierounasi cTeHKa KMCIOTO-CIIUPTO-IIET0UYE€YCTONUUBBIX MUKPOOPTAaHU3MOB COCTOMT:
a) B OCHOBHOM W3 TIOJINCAXapHJIOB;

0)H3 NENTUIOTIIMKAaHa U BOCKOIIOJOOHBIX BEIIECTB M JIMITHJIOB; B) U3 TOJCTOTO CIIOS
MENTHAOTINKAHA;

T') U3 MEeNTUAOTINKaHA, (POCPOTUTUIOB, JIUMONOINCAXAPHUIOB, U MOJIEKY OenKa.

MuKpoOpraHu3Mbl, UMEIOLINE KUCIOTO- CIIUPTO- LIET0YEYCTONYHUBYIO CTEHKY:
a) MUKOOAKTEepHH U BO30YIUTENN POKA3bI;

0) KuIIeyHas najoydka, Opyuensisl, BAOPHOHBI, TaCTEPEIIbL;

B) aKTHHOMMIIETHI, IPOAKTHHOMUIIETHI M TPUOBI;

I') CTaQUIOKOKKH, KJIOCTPUANHU, OAIIMILIBI.

IIpoxkaprOTHBIE MUKPOOPTraHU3MbI OTIIMYAOTCS OT 3YKaAPUOTHBIX:

a) OTCYTCTBUEM SAEPHOM 0007I0YKH, HAIMYMEM B KJIIETOUHOM CTEHKE MEeNTHA0TINKAHA,
HaJINYMEM KT'YTUKOBOJIOKOMOTOPHOTO aIllapara, pa3MHOKEHUEM IIyTEM NONIEPEYHOTO AEIEHNUS;
0) OTCyTCBUEM s1I€pHOI 000I0UYKH, HATMYMEM B KJIIETOUYHOM CTEHKE JIUMHI0B, HATHYUEM
BPEMEHHBIX OpraHesl;

B) HE UMEIOT CYIIECTBEHHBIX Pa3JInUHii;



T') HaJTMYKUEM YeTKOU SACPHON 000JI0UKH, pa3MHOKEHHEM C TTIOMOIIBIO CIIOP, HATMYHEM B
KJIETOYHON CTEHKE XUTHHOMOAOOHBIX U I[EJLIFOJIO30II000HEBIX BEILIECTB.

CnoXHbBIE METOJTbI OKPAIIMBAHUS MEKPOOPTaHIU3MOB MO3BOJISIOT ONPEICIHUTh:
a) HaJTM4Ke KTYTHKOB, PECHUYCK U TTUJICH;

0) pazMepbl MUKPOOHOMN KIICTKH;

B) BHEUIHIOIO opMy OakTepHii;

I') 0COOCHHOCTH CTPOCHHS KJIETOUYHOM CTEHKHU (€€ BUT).

Okpacky 1o merony I'pama-CruHeBa NpUMEHSIOT:

a) JUIs OTIpeieNIeHus BUia OaKTepHu;

0) U1 omnpeiesieHUs] HAIUYHS CIOp WU KarcyJ;

B) /IS ONIPE/EICHUS TUIIA KIIETOYHOW CTEHKU;

T) JUIsl ONIPEICICHUS MTOABHKHOCTH MUKPOOPIaHU3Ma.

SnepHblii anmapat MPOKAPUOTHBIX MUKPOOPTaHU3MOB IIPEICTABIICH:

a) /IHK, 3akpyrieHHoi B ciupasib;

6) HK, nuddysno pacnonoxkenHnoii B uutornazme; B) PHK, 3akpydenHnoii B ciupais;
') TATAHTCKOM XPOMOCOMOM, M30JIMPOBAHHOM OT LIUTOILIa3Mbl MEMOpPAHOM.

B ocHOBY kiaccu(puKanuu MUKPOOPTaHU3MOB TIOJIOKEHBI CIICTYIOIINE TPU3HAKH:

a) pa3JIn4Ms TOJIBKO IO BHEIIHEH Gopme;

0) paznuyus M0 CTPOSHUIO U OMOXUMHUYECKUM IIPU3HAKAM;

B) pa3iMuus 1Mo MOp(OIOrHIeCKUM, KYIbTYPaIbHO-OMOXUMUYECKUM IPU3HAKAM; 110 CIIOCO0Y
MUTAHWS U JIBIXaHUS, 10 aHTUTEHHOU CTPYKTYpE;

T') pa3In4us 1o croco0am MUTAHUSI, ABIXaHUS, PA3MHOXKCHUS, 10 KOJMYECTBY JKI'YTHKOB,
CTPOEHUIO KJIETOYHON CTEHKHU.

Criopsl HEOOXOIUMBI OAKTEPHSIM:

a) TOJIBKO KaK CIIOco0 pa3sMHOXKEHHS;

0) KaK OJJMH U3 CIOCOOOB MEPEIBUKECHHUS,

B) JUIsSl COXpPAHEHUs B HEOJAronpusATHBIX YCIOBUSAX BHEIIHEN Cpe/ibl; T) HE UMEIOT BaXKHOTO
3HAYCHHUS.

K cniopooOpasyronmm MUKpOOpraHu3MaM OTHOCST:
a) KOKKH, OakTepuu, BUOPHOHBIL; 0) CTaQUIOKOKKH U OaKTepuu; B) OAllMIUIBI U KIOCTPUANH;
r) OaKTepUH U aKTHHOMHMIICTHI.

Kancymna Heo6xoarMa MUKpOOpPraHU3MaMm:

a) KaK OJIMH U3 CIIOCOOO0B Pa3MHOXKEHUS;

0) /U1 coXpaHEeHMs B HEOIAronpusATHBIX YCIOBUAX BHEIIHEW Cpelibl; B) KaK OJJUH U3 CIIOcO00B
3alIUTHI OT (ParouuTO3a;

I) KaK 3aliiTa oT (paronuro3a u J0NOJHUTENbHAS 3aliTa OT BbICHIXaHUS.

MuxkpoopranuszMbl 00pa3yroT Karcyiny:

a) TOJIBKO IIPH JIOCTYIE KUCIOPOJa;

0) pu MonajaHuy B OpraHU3M )KMBOTHOTO U KYJIbTUBHPOBAHUH HA CHIEIUAIBHBIX OEIKOBBIX
cpenax;

B) MpU HEOJIATOMPUATHBIX YCIOBUSAX BHEIIHEH CPEIbl;

I') IpY IOJIHOM OTCYTCTBHMHU KUCIIOPO/ia B OKpYXarollei cpere.

CylUIHOCTh OKPACKH CIOp:



a) KpacHuTeNb IPOHUKAET Yepe3 TPYTHOOKPALIHBAEMYIO 000I0UKY CIOPHI 32 CUET MPOTPABBI
XUMHUYECKMMH BEIECTBAMH WU IIPU NOJIOTPEBAHUH;

0) Ipy NPUMEHEHUH HECKOJIBKUX PEAKTUBOB U KPACUTENEH CIIOPBHI CTAHOBSTCS POHUIIAEMBIMU
JUIsL OKPACKU;

B) IPUMEHSIOT CIIELUAJIbHBIE METO/Ibl OKPACKU OCHOBAHHBIE Ha SIBJICHUU METaXpoMa3uu; I') HE
MCIIOJIb3YETCS TaK KaK MCKaXXaeT IMOAJIMHHBIA BUJI CIIOPBI.

MuxkpoopranuszMbl 00pa3yroT CIOPHI:

a) TOJIBKO MIPH JIOCTYII€ KUCIOPO/a;

0) Ipu MONaJaHuy B OPraHU3M >KMBOTHOTO U KYJIbTUBUPOBAHUH HA CHEIUAIBHBIX OCIIKOBBIX
cpenax;

B) MpU HEOJIATONPHUATHBIX YCIOBUSX BHEIIHEH CPEIbl;

T') IPY MTOJIHOM OTCYTCTBHUH KHCJIOPOJa B OKpYKaloIIeH cpeie.

KryTuku ciayxat MEKpOOpPTaHU3MaM IS

a) TIepeIBIKCHHUSI;

0) nepeIBUKEHUS U PUKPEIUICHUS K CIIM3UCTBIM; B) pa3MHOKEHMUS;
T') 3aIUTON OT (harommuTo3a.

XKryTHK COCTOUT U3:

a) TOHKUX JIJTMHHBIX HUTEH;

0) cupanbHOM HUTH, KPIOKa U 06a3aJIbHOTO TEJbIA; B) U30THYTOr0 OEIKOBOTO LIUIUH/APA;
') U3 HEHTPAIBHOTO CTEPKHS (OCH) U KOJIell.

[ToBUKHOCTH MUKPOOPIaHU3MOB OIIPEEIISIIOT:

a) OKpAacKoil rmpernopara CJI0KHBIMH METOJJaMU;

0) IPUTrOTOBJIEHUEM MIPENAPaTOB «BUCAYASL» U «Pa3/IaBICHHAs) KaIlIsl; B) C TOMOLIbIO
CHeLMalIbHbIX Cpes;

I') MaKpo- U MUKPOMETO/IaMHU.

MonoTpuxuu - 310:

a) OakTepuH CO MHOKECTBOM JKI'YTHKOB, PACIIOJIOKEHHBIX IO OOKaM KJIETKU MM Ha Bcel ee
MIOBEPXHOCTH;

6) 6aKTeprH HE UMEIOLIHE KTyTUKOB;

B) OaKTepuu, UMEIONIHE )KTYTHK Ha OJTHOM KOHIIE KIIETKH;

) 6aKTepHH ¢ ABYMs MOJIIPHO PACHOJIOKEHHMH KI'YTUKAMH UM UMEIOIINE 110 MYYKY )KT'yTUKOB
Ha 000MX KOHIIAX.

AMdutpuxuu - 310:

a) 6aKTepHH CO MHOKECTBOM JKI'YTHKOB, PACIOJIOKEHHBIX IO OOKaM KJIETKU WM Ha Bcell ee
MIOBEPXHOCTH;

6) 6akTeprH HE UMEIOLIHE KTyTUKOB;

B) OaKTepuu, UMEIOINE MyYeK KI'YTHKOB Ha OJHOM KOHIIE KJIETKH;

) 6aKTepHH ¢ ABYMs MOJIIPHO PACHOJIOKEHHMH KI'YTUKAMH UM UMEIOIINE 110 MYYKY )KT'yTUKOB
Ha 00enx KOHIax.

JlooTtpuxum - 3T0:

a) OakTepuH CO MHOKECTBOM JKI'YTHKOB, PACIOJIOKEHHBIX IO OOKaM KJIETKU WM Ha Beell ee
TIOBEPXHOCTH;

0) 6akTepuH HE UMEIOLIHE KT'yTUKOB;

B) OaKTepHH, UMEIOMIHNE MyYeK KI'YTHKOB Ha OJHOM KOHIIE KJIETKH;



) 6aKTEepHH € ABYMs MOJIIPHO PACHIOIOKEHHMH KI'YTUKAMH WM UMEIOIINE 110 MYYKY )KT'yTUKOB
Ha 00euX KOHI[aX;
1) GaKTepuH ¢ OJJHUM MOJISIPHO PACTIOIIOKEHHM KI'YTHKOM.

Ileputpuxuu - 3710:

a) OaKTepuH CO MHOKECTBOM JKI'YTHKOB, PACIIOJIOKEHHBIX 10 OOKaM KJIETKU WM Ha Bcel ee
IIOBEPXHOCTH;

0) 6akTepuH, UMEIOLIHE MTyYeK )KI'YTUKOB Ha OJJTHOM KOHILIE KJIETKH;

B) OaKTepuu C IBYMS MOJSPHO PACIIONIOKEHHBIMH KI'YTHKAMH WIJIA UMEIOILUE T10 YUKy
KT'YTUKOB Ha 000MX KOHLIAX;

r) OaKTEepHH C OJHUM MOJSPHO PACTIONIOKEHHBIM )KTYTUKOM.

ATpuxuu - 310:

a) 0aKTepHH CO MHOXKECTBOM KT'YTHKOB, PACIOJI0KEHHBIX M0 OOKaM KJIETKU WJIM Ha BCel ee
MIOBEPXHOCTH;

0) OakTepUH HE UMEIOIIUE KT'YTHKOB;

B) OaKTepuu, UMEIOIINE IyYeK KI'YTHKOB HA OJHOM KOHIIE KIETKH;

r) GaKkTepuu ¢ ABYMS MOJIIPHO PACTIOJIOKEHHBIMU KT'YTHKAMU HIIM UMEIOIIHE 10 MYYKY
KT'YTUKOB Ha 00€MX KOHIax.

AKTHHOMHIIETHI - 3TO:

a) MEJIKHE MUKPOOPTaHU3MBbI MTOJTHOCTHIO JIMIIICHHBIC TIETITHAOTITNKAHA,

0) MUKPOOPTaHU3MBI, 00JIa1al0IIKe a0COIIOTHBIM Mapa3suTU3MOM;

B) OJIHOKJICTOYHBIC, BETBSIIUECS MUKPOOPTaHU3MBI,

') MUKPOOPTaHU3MBI, IMCIOIIHE U3MEHUYUBYIO (OPMY U PAa3MHOKAIOIIUECS ITOYKOBAHUEM.

Ponb akTMHOMUIIETOB B IIPUPOJE:

a) UTPAIOT BAXKHYIO POJIb B 00pa30BaHUU TyMyca(IUIOAOPOIHOTO CIIOSI TOYBBI); TATOTC€HHbBIE
BUJIBI - BO30Y/IUTEIN aKTHHOMHUKO30B;

0) BBI3BIBAIOT Y YENIOBEKA, )KUBOTHBIX U pacTeHU crienupuyeckue 00ne3HH;

B) BHYTPHUKJIETOYHBIE OOIMTaTHBIE NAPAa3UThl UMEIOIINE CIOXKHBIA IIUKIT pa3BUTHS;

r) 6ecxJIOpopUIbHBIE HU3IINE 3YKAPUOTHUYECKHUE OPTaHU3MBbl, HCIIOJIB3YIOIINE JIJIsl TUTAaHUS
TOJIbKO OpraHUYeCKHE BELIECTBA.

OO61ue cBoiicTBa aKTHHOMUIIETOB U ITPOKAPHUOT:

a) pa3MHOXKEHHUE C TOMOIIBIO CIIOP U BEreTaTMBHO; BHELTHUIA BUT;

0) cTpoeHHeE SACPHOTO arpaTa, HAIMYKME B KIETOYHOU CTEHKH MypErHa;
B) CITOCOOHOCTb CHHTE3MPOBATh PA3IMUHbIE TUTMEHTHI,

') 0OJIUTaTHBIN BHYTPUKJIETOUYHBIN Mapa3uTU3M.

OO11ue cBoiicTBa aKTHHOMHIIETOB U 3YKapHOT:

a) pa3MHOXKEHHUE C TOMOIIBIO CIIOP U BEreTaTMBHO; BHELTHUIA BUT;

0) cTpoeHHeE SACPHOTO arapaTa, HIMYMe B KIETOYHOM CTEHKH MypPErHa;
B) CITIOCOOHOCTb CUHTE3UPOBATh Pa3IMUHbIE TUTMEHTHI;

') 0OJUTaTHBIN BHYTPUKJIETOUHBIN Mapa3uTU3M.

IIpenapar U3 KynbTypbl aKTHHOMHUIIETOB TOTOBUTCS C UCIIOJIB30BAHUEM:

a) CIEIHMAIbHOTO CTEKJIa C JIYHKOU, ITyTeM MTPUTOTOBIICHUS Mperapara «BUCSYAs UITH C
HCIIOIb30BAHUEM OOBIYHOTO OpEeIAMETHOI'O CTCKJIa U IIPUTOTOBJICHUEM IIPLCIiapara
«pa3jaBicHHAs» Karuis;

6) IIyTEM pa3aaBJIWBaHHA KOJOHHUU MCKAY ABYMA NPEAMETHBIMU CTCKIIaMW U OKpalllMBAHUS
MPOCTBIM CIIOCOOOM;



B) MOJIOYUHOW KHUCJIOTHI ¥ IPOCMATPUBAETCS 0] OOJBIINM YBETHUCHUEM;
') MOJIOYHOM KHCJIOTHI, TyT€M MPUTOTOBJICHUS MpenaTara «pa3/iaBjIeHHas Karuis.

['pulsr - 370!

a) 6ecxJIoOpoPMITbHBIEC HU3IINE YYKAPUOTHUECKUE OPTAaHU3MBI, UCTIONB3YIOIINE JIIsl TUTAHUS
TOJIKO OPraHUYECKHE BEIIECTBA;

0) 6ecxopodHIIbHBIE MHOTOKIIETOYHBIC DYKAPUOTHI COCTOSIINE U3 BETBUCTOTO MULICIHS; B)
9YKapUOTUYECKUE OPraHU3MbI, PA3MHOKAIOIIAECS PENPOTYKTHBHO M BET€TaTUBHO;

T') JUTHHHBIE 0eCXJIOPODUITbHBIC BETBAIINECS OPTaHU3MEI.

Knerounast crenka rpuOO0B COJIEPIKUT:

a) NeNTHIOTJIMKAH;

0) XUTUHOTIOTOOHBIE M LIEJITIOIO30TI0A00HbIE BEIIECTBA; B) JIUIUIBI U MTOJTUCAXAPUIB;
I') KJIETOYHasl CTEHKA OTCYTCTBYET.

ITo BHeNTHEMY BUY I'pHOBI OBIBAIOT:

a) JPOKKETIO00HbIE U MHUIIETHAIBHBIE;

0) mapoBUAHbIE, TAIOYKOBUIHBIC U U3BUTHIC; B) JJIMHHBIE U KOPOTKHUE HUTEBHUIHEIC,
I')OKpYTJIble U KOJIOOBUIHBIE KJIETKH.

Husmnmu Ha3piBatoT rpuObI:

a) IPOXKETIOA00HBIE;

0) UMerolIUe CENTUPOBAHBIN MUIIEINI; B) pAa3MHOXKAIOIIUECS TIOYKOBAaHUEM;

I') y KOTOPbIX TH(]bI HE pa3/iesIeHbl ONEPEYHBIMH NIEPErOPOIKaMHU Ha OT/IENIbHbIE YUACTKH.

BeicuiimMu Ha3bIBatOT TPUOBI:

a) IPOXIKENOA00HEIE;

0) UMEIOIIME CENTUPOBAHBIN MUIICIUI; B) PA3MHOXKAIOLIHECS TOYKOBAHUEM;

I') y KOTOPBIXT TU(BI HE pa3iesieHbl ONMEPEYHBIMH MIEPErOPOAKAMH Ha OT/AEIBHbBIC YUACTKH.

CogepiieHHBIE TPUOBI - 3TO:

a) rpuObI pa3MHOKAIOIINECS TOYKOBAHUEM;

0) He UMEIOIIHe TI0JIOBOM CTaINU PA3MHOKEHHSI; B) IMEIOIIHE MTOJIOBYIO CTAUI0 Pa3MHOKEHHS,
T') IaTOTE€HHBIE.

Hecosepiennsie rpuos! - 3T0:

a) rpuObI pa3MHOXKAIOIINECS TOYKOBAHUEM;

0) He UMEIOMINE TIOJIOBOM CTa/INU PA3MHOKEHHST;, B) IMEIOIIHE MOJIOBYIO CTAHIO Pa3MHOKEHHUS;
T') IaTOTE€HHBIE.

[Ipenapat u3 KynpTypbl TPUOOB TOTOBUTCS C UCTIOIH30BAHUEM:

a) CIIeNUAIBHOTO CTEKJIA C JIYHKOH, ITyTeM MPUTOTOBJICHUS TIperapaTa «BUCSIas UIH C
MCIIOJIb30BaHNEM OOBIYHOTO MPEAMETHOTO CTEKJIa U TIPUTOTOBICHUEM Iperapara «pas/iaB-
JICHHAas)) KaIljIA,

0) myTeM pa3fgaBIUBaHMs KOJTOHUU JBYMS MPEAMETHBIMH CTEKJIAMU U OKPAIIMBAHHS MPOCTHIM
CIT0co00M;

B) MOJIOYHOM KHCIIOTHI ¥ POCMATPUBAETCS MO OOJIBIITUM YBEITHUYCHUEM;

T') MOJIOYHOH KHCJIOTHI, ITyTeM MPUTOTOBIICHUS Tperapara «pa3IaBicHHAs Karnis.

3UTOMHIIETHI - DTO:

a) HU3LIME COBEPILEHHbIE IPUOBI peacTaBuTens Mucor mucedo;

0) BbICIIKE coBeplIeHHbIe TpuObI npeacTtaButenu Aspergillus flavus;
B) BBICILIME HECOBEpPILIEHHBIE TPHOBI peacTaButenu poaa Trichophiton;



F) JAJIMHHBIC BETBAMIUCCA OPTaHU3MBI.

ACKOMUIIETHI - 3TO:

a) HU3IIKE COBEPIIEHHBIE TPUOBI TipeacTaBuTeslb Mucor mucedo;

0) BeIcIIME coBepIeHHBIE TpuObI pencTtaButenu Aspergillus flavus;
B) BBICIIIFIE HECOBEPIIIEHHBIE TPUOBI NpeacTaBuTe n poaa Trichophiton;
T') JJIMHHBIE BETBSAIINECS OPTaHU3MBI.

JledTepOMHLIETHI - 3TO:

a) HU3IIKE COBEPIICHHBIC IPUOBI, ipeicTaBuTelb Mucor mucedo;

0) BeIcIIME coBepIeHHBIE rpuObI pencTtaButenu Aspergillus flavus;
B) BBICIIIFE HECOBEPIIEHHBIE TPUOBI MpeacTaBuTe n poaa Trichophiton;
T') JJIMHHBIE BETBSAIIUECS OPTaHU3MBI.

Bonpocksl k TecTy 110 TeMe «PU3m0g0rusd MUKpoopradnu3MoB. IlaToreHnble cBOMCTBa
MHUKPOOPTaHU3MOB

Yro MMOJIY4ar0T MUKPOOPIraHNU3MBbI B ITPOLECCCC NMUTAHUS:
SHEPHUIO AJId JKUSHCACATCIBbHOCTHU,
MNUTaTCIIBHBIC BCIICCTBA,

BUTaMHHBI U CbepMCHTBI;

BOAY U KHCJIOPOA.

[TuTarenbHbBIE BEMIECTBA MOCTYMAOT BHYTPh MUKPOOHON KIIETKH:
nyTeM (parouuTo3a U MMHOIMTO3A;
® 32 CYEeT pa3HUIIbl KOHIIEHTPAIMH TUTATEIbHBIX BEIIECTB B TEJIEe MUKPOOA U MUTATEIIEHOM
pacTBope; 3a CUET CTEPEOXUMHUECKOTO, CIIENN(UIECKOTO ITEPEHOCa; 33 CUET
CHOCOOHOCTH MUKPOOPTaHW3Ma MEHSITh 3apsIIHOCTh KIETOUYHON CTEHKH;
® 33 cyeT adpOOHOT0 M aHA3POOHOTO JAETHIPOTCHUPOBAHUS U OPOKEHHS;
3a CYET KJIETOK-XO035€EB.
[To Tuny yrinepoaHoro Tuna NUTaHUS MUKPOOPTaHU3MBI JEATCS Ha!
MeTaTpodHbie mapaTpodHsbIe;
MPOTEOINTHYECKUE, IE30MUHUPYIOIINE, HUTPATHO-HUTPUTHEIE, a30T(HUKCUPYIOIHE;
ayTpodHbIe U reTepoTpOoHbIE;
XeMOOPTaHOTPO(DbI U canpo(UTHI.

ITo ciocoOy ycBOEHHUS a30THCTHIX BEIIECTB MUKPOOPTaHW3MBbI IOAPA3AEIAIOTCS Ha!
MeTaTpogHble TapaTpodHEIE;
® [IPOTEOJIMTUYECKUE, IE30MUHUPYIOIINE, HUTPATHO-HUTPUTHBIE, a30TPHUKCHPYIOIIHE;
e ayTpodHBIE U TeTepOTPOPHBIE;
®  XEMOOPraHOTPOQBI U CAaPOPUTHI.

YTO nmony4aroT MUKPOOPTaHU3MBI B IPOLECCE AbIXAHUS:
SHEPHIO IS )KU3HEEATETHHOCTH,

MUTaTEIbHbIE BEIIECTBA,;

BUTaMUHBI U (DEPMEHTHI;

BOJY U KHCIIOPO/I.

Crioco0bI TbIXaHUsSI MUKPOOPTaHU3MOB!
e (hakyJIbTaTMBHO M OOJIMTaTHO a3pOOHBIN U aHAIPOOHBIIA;
e a3poOHBIN, aHadPOOHBIH, OpOKEHHUE;



® CHHPTOBOE, MOJIOYHO—KHUCIIOE U IPYTHe BUABI OPOKECHUS;
e a’pOOHBIN U aHAIPOOHBIH.

K a’3poOHBIM MUKpPOOpraHU3MaM OTHOCST:
® KOKKOB, OaIMIIJI, KIOCTPUIMIA;
e KOKKOB, OaIlMILI;
e OakTepuil M KJIOCTPUIUH;
®  KJIOCTPUJIHIA.

K ana’poOHBIM MUKpPOOpraHU3MaM OTHOCST:
KOKKOB, OaIiuii1, KIIOCTPUIMIA;

KOKKOB, OaIuL;

OakTepuil U KIIOCTPUIUN;

KJIIOCTPUIUN.

Jlyist co3nanust aHadpOOHBIX YCIOBUI B 1a00paTOPUU UCTIOIB3YIOT:

METO/I CIIeIIMAIbHBIX TUTATEIbHBIX CPEJ;

¢u3nyecKuil ¥ XUMUYECKUI METOS;

OMOJIOTTYECKHUI METO/T;

bu3HYECKUi, XUMUICCKUH, OMOIOTUICCKUH, KOMOMHUPOBAHHBIN, CIICITHAILHEIC
MATATEIbHBIE CPEJIBI.

Crepunuzanusi:
® TIPOIIECC, BBI3BIBAIOIINKI THOEIh MUKPOOPTaHU3MOB (B BEr€TaTUBHOM U CITOPOBOM
dopme);
e JIpoOHOE BO3JCHCTBUE HA MUKPOOPTaHU3MBI Temiiepatypoi MmeHee 100°C B TeueHue
HECKOJBKHX JTHEH;
e yHUYTOXEeHHE MUKpoopranuzMoB T=120°C noj naBieHuem;
MIPOIIECC, TPU KOTOPOM TIOTHOAIOT BereTaTHBHBIC ()OPMBI MEKPOOPTAaHU3MOB, & CIIOPBI
COXPaHSIOTCS.

ITony4yenue 4uCTON KyIbTypbl MUKPOOPIaHU3MOB - 3TO:
e BBIpAIlMBAaHNE MUKPOOPraHM3MOB Ha CIIELIMAIbHBIX IUTATEIbHBIX CPENAX;
e  BBHIPAIMBAHNE MUKPOOPTAaHM3MOB HAa YHUBEPCAIBbHBIX TUTATENbHBIX CPEIAX;
e BbIpalllMBaHUE NAaTOM€HHBIX MUKPOOPIaHU3MOB B JabopaTtopuy;
®  BBIJIEJIEHUE U3 CMECH OJIHOTO BUJAa MUKPOOa.

TpeboBanusi, npeabaBiIsieMble K MUTATETbHBIM CpeIaM:
e HEeoOX0aAUMBII HA0Op MUTATEIbHBIX BEIIECTB, BUTAMUHOB U (DEPMEHTOB;
® CTEpPWIBHOCTb U MPO3PAYHOCTB;
e HEoOX0AUMBII HA0Op MUTATEIbHBIX BEIIECTB, ONITUMaJIbHAs BIaXHOCTb U KUCIOTHOCTD,
CTEPUIIBHOCTB U MPO3PAYHOCTb;
® ONTUMAaJIbHAS BJIAXXHOCTh, ONTUMAIIbHBII COCTaB MUTATEIbHBIX BEILIECTB.

ITurarenbpHbIC Cpcabl KJ'IaCCI/I(I)I/ILII/Ipy}OTZ
® 10 KOHCUCTCHIIMH,
® 10 KOHCUCTCHIWH, ITPOUCXOXKACHNUIO U HA3HAYCHUIO,
® 10 Ha3HAYCHMUIO,
® 10 IPOUCXOKICHUIO.

yHI/IBCpcaJ'IBHBIC MMUTATCIbHBIC CPCABI:



Cpebl )KUBOTHOTO TIPOUCX 0K ICHNUS;
Cpelibl, TpeIHa3HaYCHHbIE JJIs1 BhIpAIMBaHUs OOJIBIIOTO YHCIIa MUKPOOPTaHHU3MOB;
Cpelbl, B KOTOPBIX MOJIABJISIETCSI POCT COMYTCTBYIOIIUX OaKTepuit;

Cpe/lbl, U3TOTOBJICHHBIE CHHTETUYECKUM ITYTEM.

K CIICHUAJIbHBIM MMUTATCIIBHBIM CpEaaM OTHOCST:

CpeJIbl JUTsl KYJIbTUBUPOBAHUS OTICIBHBIX BHJIOB MHKPOOPTaHU3MOB;
Cpe/ibl, /IS BBIICICHUS U3 MaTepraa OJHOTO BUa MHKPOOPTaHU3Ma;

n30upaTeIbHbIC MTUTATEILHBIC CPEIIbI;

ClIICHUaJIbHBIC, ,HI/I(i)(i)CpeHLII/IaJIBHO-I[I/IaI‘HOCTI/I‘-ICCKI/Ie, 3JICKTUBHBIC, CCIICKTUBHBIC, CpeIIBI
oOoraiieHus.

KynbpTypanpHble CBOMCTBA MUKPOOPTaHU3MOB:

CIIOCOOHOCTH pacTu Ha YHUBEPCAJIBHBIX ITUTATCIBHBIX CPEAAX;

XapakTEp pocCTa B KUAKHUX, ITOIYKHIKHUX W HA INIOTHBIX ITUTATCIIBHBIX CPEAAX;
CIIOCOOHOCTH pacTu Ha CIICHHUAJIBHBIX ITUTATCIBbHBIX CPpEAAX,

CIIOCOOHOCTH U3MEHATH IOBCT U KOHCUCTCHIIMIO MMUTATSIbHON CpCIbl.

IIpu pocTe MUKPOOPraHM3MOB HA KUJKHUX ITATATEIbHBIX CPENAX:

OTIPEICIISAIOT XapaKTep U CTEeNEeHb NOMYTHEHHSI CPEJIbl; OCATO0K UITU TUICHKY (TIpU
HAJMYHH): [IBET, OTTEHOK, TOJIIIUHY, XapaKTep MOBEPXHOCTH, KOHCUCTECHIIUIO U Jp.;
OTIPECIISAIOT MOMYTHEHUE CPEJIbl; CTETIEHb U MHTEHCUBHOCTD €€ Pa3KUKEHHUS;
YUUTBIBAIOT GOpMYy, pazMep, Kpail KOJIOHUH, TPO3PAYHOCTh U OJIeCK, LIBET, TPOhUIIb,
MOBEPXHOCTh, KOHCUCTEHIUIO, CTPYKTYPY, XapaKkTep pocTa U OJHOTUITHOCTh KOJIOHHUIA;
YUUTBHIBAIOT ITOBEPXHOCTHBIC, TITyOMHHBIC U JIOHHBIC KOJIOHUH.

HpI/I POCTC MUKPOOPTraHU3MOB Ha IINIOTHBIX ITHUTATCJIBHBIX CPCAax:

OIPEAEIIAIOT XapaKTep U CTENIEHb IOMYTHEHUSI CPEJIbI; OCAT0K UIIU TUIEHKY (TIpU
HAJIMYUM): LIBET, OTTEHOK, TOJIIIUHY, XapaKTep OBEPXHOCTH, KOHCUCTEHIIUIO U JIp.;
OIIPEACIISAIOT TIOMYTHEHUE CPENIBI; CTETIEHb U MHTEHCUBHOCTD €€ Pa3KU)KCHHUS;
YUUTBIBAIOT POPMY, pazmep, Kpail KOJIOHUH, IPO3PAYHOCTh U OJIECK, I[BET, IPO(HIIb,
ITOBEPXHOCTh, KOHCUCTEHILIUIO, CTPYKTYPY, XapaKTep pPOcTa U OAHOTUITHOCTb KOJIOHMIA;
YUUTBIBAIOT MIOBEPXHOCTHBIE, [NTyOMHHBIE U JJOHHBIE KOJIOHUH.

da3bl Pa3sBUTHA 63KTCpH&J’IBHOfI MOMMyJIAIuU:

CTallOHapHasl, 3aJIep>KKa pa3MHOXKEHHUs, JorapudmMuyeckas, CTalluOHAPHBIN MaKCUMYM,
ycKopeHue rudenu, gorapupmMuyeckas Tudenb, yMEHbIIEHUE CKOPOCTH OTMHUPAHUS;
CTallMOHApHAas, JIorapu(mMuyeckas, MakCUMajbHas1, yCKOpeHUe ruoenu;

3aJiepXKKa pa3MHOKEHHMS, JIorapu(pMUIeCcKUid poCT, MAaKCUMYM pOCTa, YCKOpeHHe ru0enu;
3aJepXKKa pa3MHOXKEHHMS, JJorapuMudeckas, yCKOpeHUe pocTa, MAaKCUMYM pOCTa,
CTallMOHApHAasl.

®epMeHTBI — 3TO:

BBICOKOMOJIEKYJISIPHbIE OMOJIOTUYECKUE TIOJTMMEPHI, TIOCTPOSHHBIE U3 MOHOHYKJIEOTH/IOB;
BBICOKOMOJIEKYJISIDHBIE a30TCOAEPKAIUE OPTaHNYECKUE COETUHEHNS;

OpraHUYeCcKHe BEILECTBA, BHIMOIHAIOLINE YHEPTETHUECKYIO POJIb B MeTaboIn3Me
MHUKPOOPTraHU3MOB;

cnenuduieckre OpraHu4eckre KaTaanu3aTopbl OEIKOBON MPUPOIBI.

OxcuaopeayKTassl — 3TO:



(bepMeHTHI, KaTaTU3UPYIOLINE PEaKIMH PACLICTIIICHUsI OETIKOB, )KUPOB U YTIIEBOJIOB C
y4aCTHEM BOJBIL;

(bepMeHTHI, KaTATU3UPYIOIIUE OKUCIUTEIEHO-BOCTAHOBUTEIBHBIE PEAKIINH;

(bepMeHTHI, KaTaTU3UPYIOLIUE IEPEHOC OTACIBHBIX PAJAUKAIOB, YaCTeH MIIN IEITBIX
AQTOMHBIX I'PYII OT OAHUX COCIUHEHUN K IPYTUM;

(bepMeHTHI, KaTaTU3UPYIOLIUE OTIIEIUIEHUE OT CyOCTPaTOB ONPEIEIEHHBIX XUMUUYECKUX
rpymni ¢ 00pa3oBaHUEM JIBOMHBIX CBSA3EH MU MPUCOEINHEHUE OTJCIIbHBIX IPYIII WIN
PaaMKaoB 10 JBOMHBIM CBS3SIM.

Tpancdepassi - 370:

(bepMeHTBI, KaTaTU3UPYIOIINE PEaKIMK PaCILeIVICHUs OEJIKOB, KUPOB U YIIIEBOJOB C
Y4aCTHEM BOJIBI;

(epMeHTHI, KaTATU3UPYIOIIUE OKUCIUTEIbHO-BOCTAHOBUTEIBHBIC PEAKIIHH;

(bepMeHTHI, KaTaTU3UPYIOIIUE IEPEHOC OTACIBHBIX PAJAUKAIOB, YaCTEH MIIN LEITBIX
ATOMHBIX I'PYII OT OAHUX COCAUHEHUN K IPYTUM;

(bepMeHTHI, KaTaTU3UPYIONIUE OTIIEINICHHE OT CYOCTPATOB ONPEIeIEHHBIX XUMUYECKIX
rpynn ¢ 00pa30BaHUEM JIBOMHBIX CBSA3E€H MM MPUCOEIUHEHUE OTAEIbHBIX TPYIII WIH
PaaNKaIoB MO TBOMHBIM CBS3SIM.

rI/I,I[pOJ'IaSLI - 9TO:

(epMEHTBHI, KaTaJIU3UPYIOLINE PEAKIIMH PACILEIUICHNUS OEJIKOB, KUPOB U YIJIEBOJOB C
Y4aCTHEM BOJBI;

(bepMEeHTBI, KaTaTU3UPYIOIINE OKUCIUTEIbHO-BOCTAHOBUTEIIBHBIE PEAKIINN;

(bepMeHTBI, KaTaTU3UPYIOIIKE MEPEHOC OTACIBHBIX PAIUKATIOB, YACTEH WIIH LIEJIBIX
AQTOMHBIX I'PYII OT OAHUX COCAUHEHUHN K IPYTUM;

(bepMeHTHI, KaTATH3UPYIONIUE OTIIEIICHHE OT CyOCTPATOB OMPEIeIEHHBIX XUMUYECKIX
rpynn ¢ 00pa30BaHUEM JIBOMHBIX CBS3E€W WM MPUCOEAUHEHHUE OTAEIbHBIX TPYI HIN
pPaaNKaIoB MO TBOMHBIM CBS3SIM.

JInasel - 3TO:

(bepMEeHTBI, KaTaJTU3UPYIOIINE PEAKIIMK PaCILEIVICHNUs OEJIKOB, dKUPOB U YIIIEBOIOB C
y4acCTHUEM BOJIBI;

(bepMEeHTHI, KaTaTU3UPYIOIINE OKUCIUTEIHHO-BOCTAHOBUTENBHBIE PEAKIINN;

(hepMeHTbI, KaTaTM3UPYIOIIKE NEPEHOC OTAEIbHBIX PaIUKaJIOB, YaCTEeN WIN LEIbIX
ATOMHBIX TPYIII OT OAHUX COCAUHEHUN K JPYTUM;

(bepMeHTHI, KaTaTU3UPYIOLIUe OTIIEINIEHHE OT CYOCTPaTOB ONPEeIEHHBIX XUMUYECKUX
rpynn ¢ 00pa3oBaHUEM JIBOWHBIX CBSI3€H WM MPUCOSAMHEHHUE OTACIBHBIX TPYII HIIN
PaauKaIIOB IO IBOWHBIM CBSI35IM.

N3omepassl - 3T0:

(bepMeHThI, KaTaTU3UPYIOIINE PeaKIINH PaCIIeTTIeH s OEIKOB, )KUPOB U YIIIEBOJIOB C
y4acCTHUEM BOJIBI;

(dbepMeHTHI, KaTATU3UPYIOIINE OKUCIUTEIFHO-BOCTAHOBUTEIIHHBIC PEAKIINH;

(dbepMeHTHI, KaTATU3UPYIOIIHNE MIEPEHOC OTASIBHBIX PAJMKATIOB, YACTEH WIIH IIEJIBIX
ATOMHBIX TPYII OT OJHUX COCAMHEHUN K APYTUM;

DepMEeHTBI, OCYIIECTBIIOIINE PEBPALLIECHUS OPraHUYECKUX COCIMHEHNUN B UX H30MEPBI.

JInrassl - 9TO:

(bepMeHTHI, KaTATM3UPYIOIIHE MPOIECCHl CHHTE3a CBsA3EH 3a cyeT sHepruu pacmana ATD;
@epMeHTBI, KaTAJIU3UPYIOIIHUE OKUCIIUTECIIBHO-BOCTAHOBUTCIIBHBIC PCAKITNHU,



(bepMEHTBI, KaTaTU3UPYIOIINE TIEPEHOC OTACTBHBIX PAIUKATIOB, YACTEH WITH LEJIBIX
AQTOMHBIX TPy OT OAHUX COCAUHEHUN K IPYTUM;

(dbepMeHTHI, KaTATU3UPYIOIIUE OTIIEINICHHE OT CYOCTPATOB ONPEIeIEHHBIX XUMUYECKIX
rpymni ¢ 00pa30BaHKUEM JIBOMHBIX CBS3EH WU MPUCOSINHEHHE OTCIIBHBIX TPYIII WIN
pPaauKaIoB MO IBOMHBIM CBA3SIM.

CaxapOJ'II/ITI/I‘lCCKI/Ie CBOMCTBaA MHKPOOPTaHU3MOB OIIPEACIIAIOT!

noceBoM Ha nuddepeHuanbHO-TMATHOCTUISCKUE CPEIBI C PA3TUYHBIMH YTIICBOAAMH U
WHUKATOpaMu;

nocesoM Ha MIDK, mpocToe MOJIOKO, CBEpHYTYIO JIOMIAIUHYIO KPOBSHYIO CBIBOPOTKY,
KOaryJupOBaHHBIN KYpUHBIN OCIIOK;

METO/IOM C UCIIOJIb30BAHUEM MHIUKATOPHBIX OYMaXKeK;

MIOCEBOM Ha MHUTATEIbHBIE CPEbI, COJEpIKAIINE NePUOPUHUPOBAHHYIO KPOBb.

HpOTeOHI/ITI/I‘{CCKI/Ie CBOMCTBa MHUKPOOPIraHN3MOB OIIPCACIIAIOT:

10CeBOM Ha U hepeHInalIbHO-TUarHOCTHYECKUE CPEJIbI C PA3IMUYHBIMU YTIIEBOIAMH U
WUHIMKATOpaMu;

noceBoM Ha MIDXK, npocTroe MOs10K0, CBEPHYTYIO JIOMAUHYIO KPOBSHYIO CBIBOPOTKY,
KOaryJIMPOBAaHHBINA KYPUHBIA OEJIOK;

METO/IOM C UCHOJIb30BAHUEM MHIUKATOPHBIX OyMaXkeK;

IIOCEBOM Ha MUTATeNbHbIE CPeJibl, coaepxaliie 1e(puOPMHUPOBAHYIO KPOBb.

O6pa3oBaHre KOHEUHBIX MMPOAYKTOB pacmaja 0eIKkoB (MHI0JI, CEPOBOJIOPO]T) ONPELIISIOT:

0CEeBOM Ha ¢ depeHInaIbHO-MarHOCTHUECKUE CPEJIbl C PAa3IMUYHBIMU YIJIEBOJIAMH U
MHIMKATOpaMu;

noceBoM Ha MIDXK, npocroe MOs10K0, CBEPHYTYIO JIOMAJUHYI0 KPOBSHYIO CBIBOPOTKY,
KOaryJIMPOBAaHHBINA KYPUHBIA OEJIOK;

METO/IOM C UCHOJIb30BAHUEM MHIUKATOPHBIX OyMakeK;

MIOCEBOM Ha MUTATEIbHBIE CPEJIbI, CoAepKaIe 1epuOPHHUPOBAHYIO KPOBb.

I'emonuTHueckue CBOMCTBA MHKPOOPTaHNU3MOB OIIPEACIIAIOT:

0CeBOM Ha i pepeHnanbHO-AMarHOCTUYECKUE CPEIbI C PA3TUYHBIMU YTJIEBOAAMHU U
UHIUKATOpaMu;

nocesoM Ha MIDK, nmpocToe M0JIOKO, CBEpHYTYIO JIOLIAJIMHYIO KPOBSIHYIO CBIBOPOTKY,
KOaryJupOBaHHbIM KypUHBIHA O€JIOK;

METOJIOM C UCIOJIb30BAHUEM UHAMKATOPHBIX OyMaskek;

MIOCEBOM Ha MUTATENbHBIE CPEb, COAEpKaIINEe Je(PUOPUHUPOBAHYIO KPOBb.

Uto Takoe aHTHOMOTHKHU?

BEIIIECTBAa YOUBAOLIUE OaKTepuy;

BElIeCTBAa MUKPOOHOT0, pAaCTUTENBHOIO MIIM KUBOTHOT'O IIPOUCXOXKIEHUS, CTIOCOOHBIE
HOBPEXJaTh 000JI0OYKH SPUTPOLIUTOB U BBI3BIBATH FEMOJIN3;

cnenuguyecKre BelecTBa JKU3HeIeATeIbHOCTH OaKTepuil, aKTHHOMUIIETOB, TIIECHEBBIX
rpu0OB, paCTeHUI 1 )KUBOTHBIX TKaHEH, YTHETAIOUINE POCT U pa3MHOXKEHNE MUKPOOOB U
ryOUTENbHO IEHCTBYIOIINX HA €IMHUYHBIEC U3 HUX;

SH3UMBI, PaCILEIUISIONINE CI0KHBIE MOJIMCaXapuIbl KJIETOYHOW 000I0UKH U
BBI3BIBAIOIINE JIN3UC TPAMITOJIOKUTEIBHBIX MUKPOOPTaHU3MOB.

UTto Takoe MaToreHHOCTh MUKPOOPTaHU3MOB?



e CcrocoOHOCTh MHUKPOOPTaHU3MOB IIPEOI0JIEBATh 3alIUTHBIE Oapbepbl MAKPOOPTraHU3Ma,
IPOHMKATh B OPraHbl TKAHU U MOJOCTH, PA3MHOKAThCS B HUX U MOAABIATH 3alUTHbIE
CpEJICTBA OPraHU3Ma;

e CcrI0cOOHOCTh MUKPOOPra3MOB 00pa30BbIBATh SJOBUTHIC 1JI1 MAKPOOPraHU3Ma BEIECTBA;

®  XapaKTepHOE MHIMBUAYAJIbHOE KAYECTBO MUKPOOPraHU3MOB, €r0 CIOCOOHOCTh
peaan30BaTh CBOMCTBA ATON€HHOCTHU P OIIPECICHHbBIX YCIOBUAX 3apakeHUsS
KHUBOTHOT'O;

® HBOJIIOLMOHHO 3aKpEIICHHAsl XapaKTepUCTHKA BUJIA; TOTEHIIUAIbHAS CIOCOOHOCTh
BBI3BIBATh NPH OJIaroNpUATHBIX YCIOBUAX MH(EKIIMOHHBIN ITpolecc.

BupyneHTHOCTh MUKPOOPIaHU3MOB - 3TO:

e CcrocoOHOCTh MHUKPOOPTaHMU3MOB IIPEO/I0JIEBATH 3AIIUTHBIE Oapbepbl MAKPOOPTaHU3MA,
IIPOHUKATDH B OpraHbl TKAHU U M1OJIOCTH, PA3MHOKAThCSl B HUX U NIOJABJIATh 3aIUTHBIE
CpeACTBa OPraHU3Ma;

e CcrocoOHOCTh MHUKPOOPTa3MOB 00pa30BBIBATH SIOBHUTHIC U1 MAKPOOPTraHMU3Ma BEIeCTBA;

® XapaKTEpHOE MHIUBUYaJbHOE KAYECTBO MUKPOOPTaHU3MOB, €TI0 CIIOCOOHOCTD
peaan30BaTh CBOMCTBA MATON€HHOCTHU IIPU OIIPECICHHbBIX YCIOBUAX 3apakeHUs
KUBOTHOT'O;

® HBOJIIOLMOHHO 3aKpEIICHHAas XapaKTepUCTHKA BUJIA; MOTEHIUAIbHAS CIOCOOHOCTh
BBI3BIBATh MPH OJArONpPUATHBIX YCIOBUIX MH(EKIIMOHHBIHN MpoLecc.

MHBa3uBHBIE CBONCTBAa MUKPOOPTaHU3MOB:

® [IPUCHOCOOUTIBHBIE MEXAHU3MbI NATOTEHHBIX MUKPOOOB K MEHSIOLIUMCS YCIOBUSIM
MaKpOOPraHU3Ma;

e CcrocoOHOCTh MUKpPOOa MPOyLIUPOBATh BELECTBA, HAPYLIAIOIIUE TOCTOSTHCTBO
BHYTPEHHEH cpeJibl OpraHu3Ma yTeM U3MEHEHUs], €r0 METab0IMUeCKUX (PYHKIUMT;

e CrOCOOCTBYIOT IIPEOJOJICHUIO MUKPOOPIaHU3MOM 3alUTHBIX OaphEPOB
MaKpOOPraHU3Ma;

® CHoOCOOCTBYIOT Pa3MHOKEHHUIO MUKp0OOa BHYTPU MaKpOOpraHu3Ma.

K ¢pepmenTam naroreHHOCTH, CHOCOOCTBYIOLIUM MPOHUKHOBEHUIO MUKPOOpPraHU3Ma B
MaKpOOPraHu3M, OTHOCST:
e A-mIpOTEuH 30JI0TUCTOTO CTAQHIOKOKKA, M-TIpOTENH MUOT€HHOT0 CTPENTOKOKKA, Vi-
AQHTHUTEH CAJIbMOHEIJI, TUIUABI KOpI-(hakTopa MUKOOAKTEPUH;
* TIHaTypOHHUAA3a, HelpaMHHUAA3a, IUIa3MOKOoarymasa, 1e30KCUpHOoHyKIIeasa,
KoJutareHasa, puOpHUHONIHN3UH;
® I'EMOJIM3HH, JIEUKOLNIUH, HEHPOTOKCUHBI, JHTEPOTOKCHHBI, THCTOTOKCUHBI;
® DK30TOKCHHBI U SHJOTOKCHHBI.

DK30TOKCHHBI:

e 00JaaroT BRIPRXKCHHBIMU aHTUTEHHBIMU CBOMCTBAMHM; TEPMOJIAOUIBHBI, BBIICTSIOTCS
MUKPOOPTaHU3MOM Ha MPOTHKEHUU €r0 JKU3HU, KaK MPOTyKThl 0OMEHa;

e 00pa3yroTcs Mmocje pacrnajia MUKpOOHOM KIIETKH, TepMOIaOUIIbHBI, Cl1a0ble aHTUTECHBI,

e 00JIaarOT BRIPAXKEHHOH TPOITHOCTHIO K IIEHTPATBHON U TIepru()epUIeCKHM HEPBHBIM
TKaHSIM;

® TOPMO3ST TEPMOPETYIIALNIO, TOHIKASI TEMIIEPATypy Tela; MPUBOAAT K JECTPYKIIUU
KJIETOK CHCTEMbI MOHOHYKJICAPHBIX (harolrToB.

OHIOTOKCHUHBI:
e 00JIaar0T BRIPRXKEHHBIMU AaHTUTEHHBIMU CBOMCTBAMM; TEPMOJIAOUIBHBI, BBIICTISIOTCS
MUKPOOPTaHU3MOM Ha MPOTSHKEHUU €T0 JKU3HU, KaK MPOTyKThl 0OMEHa;



e 00pa3yroTcs mocle pacnaga MUKpPOOHOH KIETKH, TEPMOIa0UIbHBI, ClIa0ble aHTUTCHBI,

e 001aIar0T BRIPAXXCHHOM TPOITHOCTHIO K IIEHTPATIBHON U Iepru(epUICCKIM HEPBHBIM
TKaHsIM;

® TOPMO3ST TEPMOPETYIISALUIO, TOHIKASI TEMIIEPATyPy Tea; MPUBOMAAT K JECTPYKIIUU
KJIETOK CHCTEMbI MOHOHYKJICAPHBIX (DaroiuTOB.

OcoOsIe BemecTBa, 00pa3yeMbie MaTOreHHBIMA MUKPOOPTaHU3MAaMH B OpTraHU3Me )KHBOTHOTO,
YrHETAIONIME 3allUTHBIC OPraHU3MbI, BKJIIOYas (aromnuTos:

® AHTHOMOTHKHU,

® aHTHTEIA,

®  arpecCUHBI;

® AHATOTOKCHUHBL.

O6e3BpekeHHbIC UTEIHHBIM Bo3aeiicTBreM Gopmanuna(0,4-0,5%) 3K30TOKCHHBI C
TIOJTHOCTHIO COXPAHEHHBIMU aHTUTEHHBIMU CBOHCTBAMU:

® arpeccuHBbl;

® aHAaTOTOKCHHEI;

® AaHTUICHBI,

® AHTUTOKCHHBI.

MukpoopranusMsbl, pa3BUBasiCh B COCTaBE OAHOIO [[EHO3a, HE OKa3bIBAIOT APYT Ha JIpyra HU
MOJIO’KUTEIBHOTO, HU OTPULIATEIHHOIO BIMSHUS - 3TO:

e HeWTpau3M;

® KOMMEHCAJIH3M;

e cuHTpOUs;

®  MyTYyaJHu3M.

B3auMooTHoOLIeHNs MEXy BUaMU, KOTOPbIE COPEBHYIOTCS 32 MUTAHKUE HA OJTHUX U TEX XKe
cyOcTparax:

® HEUTpAIIU3M;

e cuHTpodus;

*  MyTyaJu3M;

® KOHKYpECHIIHS.

B3anMooTHOIEHNSsT MEXYy MUKPOOPraHM3MaMHt, P KOTOPOM J1Ba BHJ1a OaKTEpUil CIIOCOOHBI
OCYILIECTBIIATH COBMECTHO IIPOLIECC, KOTOPBIN HU OJIMH U3 HUX HE B COCTOSIHUY BBINIOJIHUTH B
OTJIENbHOCTH:

*  MyTyalu3M;

e CcUMOMO3;

e cuHTpodus;

®  HEUTPOJU3M.
CoXHUTETBCTBO MUKPOOPTaHU3MOB, ITPH KOTOPOM CO3/Ial0TCs OJIaroNnpHUsTHBIE YCIOBUS TS
000UX MapTHEPOB:

®  MyTyalHu3M;

® KOHKYPEHIHS;

® CHUHTpPOIHS;

® HEUTpAIU3M.

dopma COKHUTENBCTBA, MPU KOTOPOU OJIMH U3 CUMOMOHTOB JKUBET 32 CUET XO35IMHA, OJIb3YEeTCs
€ro 3allUTOM, HE IPUYMHSAS X03IMHY HUKAKOIO Bpeaa:
® MyTyalu3M;



® KOHKYPEHIHS;
® KOMMCHCAIH3M,
e cuHTpOoduUs.

AnanTuBHAs peakius MUKPOOPTaHU3MOB Ha BHEIIHHUE Pa3ApaXKUTENH, 00eCIIeunBaroas
BBDKMBAEMOCTh MUKPOOHBIX MOMYJISIIUNA B U3MEHUBIITUXCS YCIOBUSIX CPEJIbI:

e MoAM(UKAIKS;

®  MyTaIus;

e cuHTpous;

® peBepcHs.

N3meneHne reHoMa OaKTepuu-pelUIIueHTa B pe3yIbTaTe MOTJIOMICHUS U3 CPEeIbl CBOOOTHOTO
dparmenTa JIHK xneTku-monopa:

® MoAM(UKAIKS;

e TpaHchopMaLHus;

® TPAHCIYKIIHS;

®  KOHBIOHTAIIMS.

[Tepenauya JIHK ot kiieTku-10HOpA KIETKE-PELUIIMEHTY IPH ydacTue 6akTepuodara:
e MoauQUKaLHUS;
® KOHBIOTAIIMS,
e TpaHCcOpMaIIHS;
® TPaHCAYKLHUS.

[Tepenaya reHeTUUECKOTO MaTepuaa JOHOPCKON KIETKOHN KJIETKe-pEeHUIIUEHTY IpU
HEMOCPEJCTBEHHOM KOHTAKTE:

®  KOHBIOTAIUS;

e Moau(UKaLus;

e TpaHchOpMaLUS;

® TpaHCAYKLUS.

BHexpoMocoMHBIE TeHETHYECKHE JeTEPMUHAHTHI TOJTYYHIIA Ha3BaHHE:
e (uTOHUUAB;
® [UIa3MU[BL;
® ME30COMBI;
®  MUTOXOHJPHH.

[TnazMuap! JeTEPMUHUPYIOIIHE CHHTE3 OCITKOBBIX BEMIECTB, KOTOPHIC ITOIABIISIOT POCT U
pa3MHOKEHHE YyBCTBUTENBHBIX K HUM OakTepuii ((peHOMEH OaKTEepUOIMHOTCHIH ):

e Col-gaxrop;
e F-axrop;

e Hly-dakrop;
e R-daxtop.

[TonHbIA HAOOP TEHOB, KOTOPBIM 00JIaJaeT KJIETKAa MUKPOOPTraHU3Ma, COCTABIISET
JIAHHOTO MUKPOOPTaHH3Ma:

denorum;

TCHOM;

XPOMOTHIT;

TEHOTHII.



MyTtanuu, Ipyu KOTOPBIX MPOUCXOANUT, XUMUYECKOE N3MEHEHUE OJTHOTO HYKJICOTH/ 1A Ha3bIBAIOT:
® TOYKOBBIMU;
® CIIOHTaHHBIMU;
® TpaH3ULUSAMHU;
® TPaHCBEPCHUSMHU.

[lITamm GakTepHii ¢ BOCCTAHOBJICHHBIM ()EHOTHUIIOM JIMKOTO THIIA HA3bIBAIOT:
® HWHBCPTHBIM;
® PEBEPTAHTOM;
® 3MEHEHHBIM;
*  MOAU(PUITUPOBAHBIM.

AHTHOMOTHKH, 00pa3zyeMble TpHOaMU U JTHIIAHHUKAMU:
¢ TCHUIWUINH, Tpu3eyIbBHH, PyMaruuInH, 1edatocopuH;
® CTPENTOMHIVH, KAHAMUIMH, SPUTPOMULIH, HEOMUIIHH;
® TPaMUIMIVH, KOAIUIMH, TOJIMMUKCUH, CYOTUMHH;
® JPUTPHH, JTU30LUM, SKMOJIUH.

AHTHOHOTHKH, 00pa3yeMble aKTHHOMHIIETAMHU:
® [ECHULWJUIMH, Tpu3edyIbBHUH, QyMaruuivH, 1e¢aloCcnopuH;
® CTPENTOMHUIIMH, KAHAMUIIMH, IPUTPOMUIINH, HECOMUIINH;
® TPaMHIHINH, KOAJTUINH, TOJIMMEKCHH, CYyOTHMUH;
® DBPUTPUH, JU30LHM, SKMOJIMH.

AHTHOMOTHKY, BBIJICIICHHBIE U3 OaKTePHIA:
* TEHUIWUINH, rpu3edyabBuH, pymMarmuimH, 1edaaocnopuH,
® CTPENTOMHUIIMH, KAHAMHIIUH, SPUTPOMHIINH, HEOMHIINH;
® TpaMHIMINH, KOATUIIMH, TIOJTMMUKCHH, CyOTHMHUH;
® JPUTPHH, JTU30LUM, SKMOJIUH.

AHTUOMOTHUKH, )KUBOTHOTO NMPOUCXOKICHHUS:
® [EHULUWUIMH, rpu3edyabBUH, pyMarmuivH, 1edaaocnopyH;
® CTPENTOMHUIIMH, KAHAMULIUH, SPUTPOMHIIMH, HEOMUILIUH;
® TpaMHIMIUH, KOATUIMH, TOJUMUKCUH, CyOTUMMUH;
® DPUTPHH, JIN30LUM, SKMOJIHUH.

K kaxoii rpynmne opraHu3MoB OTHOCHUTCS (ar:
® BHUPYCHI;
rpuOkI;
OaxTepuu;
AKTUHOMHMIETHI. Dar UCIONIb3YIOT:
JUIsl aKTUBHOW MMMYHU3AIlUH;
JUIsl TACCUBHOM MMMYHU3AIINH;
UMMYHOTHPOIIUHY;
JUISL JIeYeHUs, TPOPUIAKTHKY, TUATHOCTUKU UH(EKIIMOHHBIX 3a00JIeBaHU.

MeTtopl onipeiesieHus1 9yBCTBUTEIHHOCTH MUKPOOPTAHU3MOB K aHTUOMOTHKAM:
e cepuifHBIX pa3BeaeHuil u 1uddysuit B arap;
® CEpUUHBIX Pa3BEIACHUN B )KUIKOW WM HA IUIOTHOM MTUTATENBHOMN CPEAE;
® C IIOMONILIO THOTOOMOTUYECKUX JKUBOTHBIX;



e uddysueit B arap ¢ MpUMEHEHHEM JAUCKOB, COJICPIKAIINX AaHTUOUOTHKH.

3.2. KoMIJIeKT BONIPOCOB K 3a4eTy
3.2.1. Bonpocsbl
- Ilpeamer u 3agaun MEKpPOOUOJIOTHH.
- OcHOBHBIE CBOICTBa MUKPOOPTaHU3MOB.
- OCHOBHBIC ATAIBI PA3BUTHSI MUKPOOHOIOTHH.
- IIpuHIune! cucTeMaTuKu MUKPOOPTaHU3MOB.
- Tumnbl KIETOYHON OPraHU3ALMU MUKPOOPTaHU3MOB.
- CrpoeHne mpoKapuoTHIECKON (0aKTepraaIbHOM ) KICTKH.
- Crpoenue 3ykapuOTHYECKON KIICTKH.
- OcHoBHBIC 1 HOBBIE ()OPMBI OAKTEPHI.
- Cnopoob6pa3oBanue OakTepuil.
- JIBmwxkeHue OakTepuil.
- Pa3mHo)eHnue Gakrepuil.
- Kuaccudukanus npokapuor.
- Mukpockonuieckue rpuObl, KX 0COOCHHOCTH.
- Pa3muoxxenue rpubos.
- Kiaccupukammst tpuboB. XapakTepucTHKa HanOoJiee BaXXHBIX IMPEICTABUTEICH
pa3IMYHBIX KJIACcCOB.
- Hpoxoku. HWx  ¢opmer, pasmepsl. PasMHOXeHHe apoxokeit.  [IpuHImms
KJIaCCU(UKALIUU APOKIKEH.
- Bupycsl u paru. O6mas xapakTepucTuka.
- XUMHYECKHH COCTaB MUKPOOHOM KJIETKH.
- MexaHu3Mbl MOCTYIUICHHS TUTATEIIHBIX BEIIECTB B KIIETKY.
- IlumeBsie TOTPEeOHOCTH M TUIBI MUTAHUS MUKPOOPTaHU3MOB.
- TloHsTHE O KOHCTPYKTUBHOM U YHEPTreTUYECKOM OOMEHE.
- DHepreTuuecKuid MeTaboIH3M, €ro CYHIHOCTh. MaKpoIpruuecKkue CoequHEHHs. THUIIbI

docdopmmpoBanus.

- DHepreTHYecKuii MeTabOoJIM3M XEMOOPTaHOTeTePOTPOPOB, HCIOIB3YIOIIUX IMPOIECCHI
OpOXKEHUSI.

- DHepreTuveckuii MeTaboIM3M XeMOOPIaHOTeTepPOTPOPOB, UCTIONB3YIOIIUX MPOIIECC
JIBIXQHUS.

- IloHsATHE O YUCTBIX U HAKOIUTENBHBIX KYJIbTYpaX MUKPOOPIaHU3MOB.

- CrocoObl KyIbTHBHPOBAHUSI MUKPOOPTaHU3MOB.

- 3aKOHOMEPHOCTH POCTa CTATUUYECKON M HETPEPHIBHOM KYIbTYPHI.

- BzauMmocBs3p Mexny MuKpoopranumsmMamu M cpenoil. Knaccugukamus dakropos
BO3JICUCTBUS HA MUKPOOPTaHU3MBI.

- Bawusnue ¢pusndeckux (pakTopoB Ha MUKPOOPTaHU3MBI.

- Bausnue ¢pusuko-xuMuyeckux GakTopoB Ha MUKPOOPTaHU3MBI.

- Brawusnue xumudeckux (pakTOpoB Ha MUKPOOPTaHU3MBI.

- BzanmoorHomeHus MCKIAY MUKPOOpPTaHU3MaMH.

- BausHue aHTHOMOTHKOB HA MUKPOOPIaHU3MBI.

- BO3MOXHBIE NYTH DPETYIMPOBAHUS JKU3HEACITEIBHOCTH MHKPOOPTAHM3MOB IIPH
XPaHEHUH MUILEBBIX IIPOLYKTOB.

- ['enoTun u GeHOTUIT MUKPOOPTaHU3MOB.

- q)OpMI)I HN3MCHYUBOCTU MUKPOOPraHU3MOB.

- IIpakTHueckoe 3HaYeHUE U3MEHYMBOCTH MUKPOOPTaHU3MOB.

3.2.2. MeToau4yeckue MaTepuaIbl



KonTtpons 3a ycrieBaeMOCTbIO 00y4aromuxcst OCyIIeCcTBIsieTcs B coorBeTcTBUH ¢ [1BJ[-07

«O TpOBEIEHWUW TEKYIIETO KOHTPOJS YCHEBAGMOCTH W TPOMEKYTOYHOW AaTTeCTaluu
00yYarouXCs».

3.3. KoMIjieKT BONIPOCOB K 3K3aMeHY
3.3.1. Bonnpocsl

[Ipenmer u 3a1a41 MUKPOOHOJIOTHH.

OcHOBHBIE CBOWCTBa MUKPOOPTaHU3MOB.

OcHOBHBIE 3TaIlbl pa3BUTHS MUKPOOHUOJIOTHH.

IIpyHIMIIBI CUCTEMAaTUKA MUKPOOPTaHU3MOB.

TuIbl KIIETOYHOM OPraHU3aLMU MUKPOOPTaHU3MOB.

CrtpoeHue npoKapuoTHIECKOM (0aKTEepUaTbHOMN ) KICTKH.

CrpoeHue 3yKapuOTHYECKON KIIETKH.

OcHoBHBIE ¥ HOBBIE (hOPMBI OAKTEPHUH.

CnopooOpa3oBaHue OaKTEpHiA.

JIBrokeHue OaKkTepui.

PasmuoxeHnune Gakrepuid.

Knaccugukanus npokapuor.

Muxkpockonuyeckue rpudbl, UX 0COOEHHOCTH.

PazmHoxeHue rpu6os.

Knaccupukanus rpuboB. XapakrepucTuka Hamboyiee BaXXKHBIX IPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB.

Hpoxoxu. VX ¢dopmel, pasmepsl. Pasmuoxenue npoxokeit. [punmuns! knaccuduxanum
JIPOXKIKEM.

Bupycs! u paru. O0mas xapakTepucTuka.

XUMHUYECKUI cOCTaB MUKPOOHOH KIIETKH.

MexaHu3Mbl OCTYIIEHUS TUTATENbHBIX BEIIECTB B KIETKY.

[TuieBble OTPEOHOCTH U TUIBI MUTAHUSI MUKPOOPTaHU3MOB.

[loHsITHE O KOHCTPYKTUBHOM U YHEPrE€TUYECKOM OOMEHE.

DOHepreTuyeckuii MeTaboiIM3M, €ro CyuHOCTb. Makposprudeckue COeAMHEHUs. THIbI
dbochopuupoBaHus.

DOHepreTuyeckuii MeTaboJIu3M XEeMOOPIraHOreTepoTpO(OB, HCHOIB3YIOMUX IMPOLECCHI
OpOXKEHUSI.

DOHepreTuyeckuii MeTaboJIU3M XEMOOPraHOreTepoTpOo(OB, HCIONB3YIOIMIHUX MPOLECC
JIBIXaHUS.

IToHATHE O YNCTBIX U HAKONUTENBHBIX KYJIbTYpaX MUKPOOPTaHU3MOB.

Crioco0bl KylIbTUBUPOBAaHUS MUKPOOPTaHU3MOB.

3aKOHOMEPHOCTH POCTA CTATUYECKON M HENIPEPHIBHOW KYJIBTYPBI.

B3aumocBsi3p  Mexay MuKpoopranusmMamu U cpenoil. Kiaccudukanus ¢dakropos
BO3/JCICTBUS HA MUKPOOPTaHU3MBI.

Bnusinue ¢puznueckux GpakTopoB Ha MUKPOOPTaHU3MBI.

Bnusiaue ¢puznko-xumuueckux (GakTopoB Ha MUKPOOPTaHU3MBI.

Bnusinue xumMuueckux (pakTopoB Ha MUKPOOPTraHU3MBI.

B3aumooTHOIIEHNS MEKy MUKPOOPTaHU3MaMH.

Bnusinue aHTHOMOTUKOB Ha MUKPOOPTaHU3MBI.

Bo3MoOXHBIE TNYTH pErylMpOBaHMs JKU3HEIAEATEIIBHOCTM MHUKPOOPTaHU3MOB IIpHU
XPaHEHUU MUILIEBHIX TPOJYKTOB.

I'enotun u GpeHOTUIT MUKPOOPTaHU3MOB.

®opMbI UBMEHYUBOCTH MUKPOOPTaHNU3MOB.

[IpakTnueckoe 3Ha4YeHNE U3MEHUNBOCTH MUKPOOPIaHU3MOB.



- IlpencraBuTeny TEXHUYECKH MOJE3HOW MHUKPOQIIOPH W MPOLECChl UMM BBI3bIBAEMBIC
(IpOXIKU, MOJIOUHOKHCIIBIE OAKTEPHM, YKCYCHOKHCIbIE OAKTEpPHM, MPOIMHMOHOBOKHUCIIbIE
Oakrepuu, budugodakTepun).

- IlpencraBureny TeXHUYECKONH MUKPO]IOPHI U IIPOLIECCHl KIMHU BbI3bIBAEMbIC (THHJIOCTHBIC
0akTepuu,  MHUKPOCKOIUYECKUE IPUOBI).

- IlaroreHHsle U yCIOBHO-IIATOI€HHbIE MUKPOOPIraHU3MBbL. 1IX OCHOBHBIE CBOICTBA.

- XUMHUYECKHI COCTaB M CBOMCTBA MUKPOOHBIX TOKCHHOB.

- IlonsaTtue 06 umMMmyHurete. Buasl uMMyHuTeTA.

- MexaHuU3Mbl IMMYHUTETA.

- Baxkuussl ¥ CBIBOPOTKH.

- Bo3Oynutenu nH()EKIMOHHBIX ATMMEHTAPHBIX OOJIE3HEH YeIoBeKa.

- Bo3Oynurenu 300aHTPOIIOHO30B

- IIumeBble OTpaBICHUS: TOKCUKOMH(EKIIMA U HHTOKCHKAIIHUH.

- TlonsatTne o0 caHMTapHO-IIOKA3aTEIbHBIX MUKPOOPIaHU3MAX.

- Ouenka KayecTBa MULIEBBIX MMPOAYKTOB [0 MUKPOOHOIOTMYECKUM MTOKA3aTEIISIM.

- Muxkpodiopa Boasl. CaHuTapHas OLEHKA BObI 10 MUKPOOUOJIOTMYECKUM ITOKA3aTENISIM.

-  Muxkpodmopa Bosmyxa. CaHuTapHas OIEHKAa BO3IyXa II0 MHKPOOHOJIOTHYCCKUM
HOKa3aTessiM.

- MukpoOHOJIOTHS CHIPOTO U MUTHEBOTO MOJIOKA.

- MukpoOHOI0rHst KUCIOMOJIOYHBIX IPOAYKTOB.

- MukpoOHOIOTHS CITMBOYHOTO Maca.

- MukpoOGuosorus celpos.

- MukpoOHOIOTHSI MOJIOYHBIX KOHCEPBOB.

- MukpoOHOI0ruyecKuil KOHTPOJIb MPOU3BOACTBA MOJIOYHBIX IPOAYKTOB.

- MukpoOuosnorus msca.

- MukpoOuoI0rust MACONpPOIYKTOB.

- MukpoOGuomnorus konbac.

- MukpoOHOI0ruyecKuil KOHTPOJIb IPOU3BOCTBA.

- Muxkpodnopa MACHBIX KOHCEPBOB.

- Mukpodiopa Msca NTULBL.

- Muxkpodiopa sun B cKopiyIne.

- Mukpodopa MenaHka U SUYHOTO MOPOIIKA.

3.3.2. MeToauueckue MaTepuaIbl
KonTponb 3a ycreBaeMoCThi0 00yJaromumxcs ocyiecTsisiercss B coorserctBuu ¢ [1BJ[-07

«O MNPOBCACHUHU TCKYHICIO KOHTPOJA YCIOCBACMOCTHU U HpOMeX(YTOqHOﬁ arrecralmuu
00y4aroIIuXCsI».



