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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOIYJIA)

[lens ¥ 3agayMl OCBOEHHS IMCLUUIUIMHBI — SBIsAETCS (HOPMUPOBAHHME 3HAHMNA O MHpE
MHUKpPOOPTraHU3MOB, OCOOEHHOCTSIX HX CTpOeHHs, (PU3MOJIOruM, OMOXMMHYECKHX MpOIeccax,
KOTOpBbIE OHM BO30YKIAlOT, POJM MHMKPOOPraHM3MOB B KpPYTrOBOPOTE BELIECTB B IPHUPOJE,
0COOCHHOCTEH OTHENIbHBIX IPyHI MUKPOOPTaHU3MOB, HauOoJee pacpOCTPaHEHHBIX B MPUPOJIE
U HMMEIOLMX 3HA4YE€HUE B IOpYE IMHILEBOTO ChIPbS U IMHUIIEBBIX MPOIYKTOB, MOIYYEHHH psAla
MUIIEBBIX MPOIYKTOB, UX POJIK B PACIIPOCTPAHEHUH U BO30Y>KICHUH MUIIEBBIX 3a001€BaHUI.

2. MECTO JUCHMILIUHBI (MOJIYJIST) B CTPYKTYPE OBPA3OBATEJIbHOM
MHPOI'PAMMBI

B cootBercTBUU C

y4eOHBIM TIJIAHOM

JTUCIUIUIMHA OTHOCUTCS K O0s3aTenbHOM YacTU 00pa30BaTEIbHOM NPOTrpaMMBbl

Craryc TUCIUILIAHBI 0a3oBas

O06ecreunBarOIIKe ouonorus, pusnka, OUOIOTUYECKAS XUMHUS

(mpeArecTBYOIINE)

JUICITUIUIAHBI, TPAKTUKH

O0ecneyrBaeMbIC MOJTy9YCHHBIC CTYJICHTAMH IPH OCBOCHUW JAaHHOW JIWCIMILIUHBI,
(mocnemyroriue) OylyT pealu30oBaHbl TPU W3YyYCHWH JTUCIUIUIMH, CBS3aHHBIX C
JTUCITUTUIMHBL, TPAKTUKA ~ MUIICBBIMA ~ TEXHOJOTHSMH, a  Takke B  JajbHEHIIen

npohecCuOHaNBHOM NeSTENbHOCTH.

3. PE3YJIbTATBI OBYYEHHWS 11O JUCHUIIIMHE (MOAY.I1O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIINN)

Howmep(a)
pasnena(oB)
JIACUUTLTAHBI
(Momyms),
udp n HauMeHOBaHUE Wnpnkarop(bl) AOCTHKEHUS] KOMIIETEHIAHN / OTBEYaIoUIero(1x)
KOMITCTCHIINH IJIAHUPYEMBIE PEe3yJIbTaThl 00yUYCHHS 3a (hopMHUpOBaHUE
JTAaHHOTO(BIX)
WHAUKATOPa(OB)
JIOCTIKECHUS
KOMIETEHIIUU
OIIK-2 Crnoco6en|1-1onk-2 JleMoHCTpUpyeT 3HaHNE OCHOBHBIX 3aKOHOB U
IIPUMEHATh OCHOBHBIE[METO/IOB UCCIIENOBAHUN €CTECTBEHHBIX HAYK IS 1,2,3
3aKOHBI u METOBI |PEIICHHS 3a/1a4 MPO()EeCCHOHATBHON ICITEIBHOCTH.
HCCICIOBaHUI N-2onk> Wcnonb3yer 3HaHUST OCHOBHBIX 3aKOHOB U 1,2,3
€CTeCTBEHHBIX HAyK JUIsSI|METOJIOB MCCJIEIOBAHHHA €CTECTBEHHBIX HAYK IS
pelieHus 3anay|J1-3onk. [lpumMeHsSET OCHOBHBIE 3aKOHBI U METOIBI 1,2,3
npodecCHOoHANTEHON HCCIICIOBAHUM €CTECTBEHHBIX HAYK JJISl PEIICHUS 33134
JIESITEIIbHOCTH po(hecCHOHATHHON IEeSTENbHOCTH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJISI)
4.1. Conep:xanue TMCUMILIUHBI (MOTYJIs1)
4.1.1. Ounasn gpopma:
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1. |O6mmas MUKpOOHOIOTHS 10 - 122 27 T,3,9 JIEKLUSA
MIpE3CHTAIHSI,
JIUCKYyCCHUs
2. |CanurapHast MUKpOOHOJIOTHS 4 - |22 27 T,3,9 JIeKUUsA
TIpE3CHTAIHSI,
JIUCKyCCHUs
3. |[lumieBast MUKPOOUOJIOTHS 18 - 122 ] 28 T,3,9 JICKIIUA
MPE3CHTAIHSI,
JIACKYCCHS
32 - | 66| 82
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1. |OO6mas MUKPOOHOIOTHs 2 - 4 52 T,9 JIEKIUAS
MIpe3eHTaIlnsA,
JIUCKYCCHS
2. |CanurapHast MUKpOOHOIOTHS 2 - 4 52 T,2 JICKIIUA
Mpe3eHTaIlnsA,
JIUCKYCCHS
3. |[IumeBast MUKpOOHOIIOTHS 2 - 8 54 T,2 JICKIIUA
Mpe3eHTaIlA,
JIUCKYyCCHUS
6 - | 16 | 158

* YkasbiaeTcs popma koutpostst. Hanpumep: YO — ycerabiit onpoc, K — komokeuym, T — TecTupoBanue,
P — pedepar, | — noknax, K3 — kefic-3amaya, 3 —3ader, D — dK3aMeH .

4.2.1. Ounas gpopma:

. 1 kypc 2 Kypc 3 Kypc 4 xypc
By, saEsTi lcem. | 2ceM. | 3ceM. | 4cem. | Scem. | 6ceMm. | 7TceMm. | 8 cem.
Jlexun 14 18
JlaGoparopHbie 30 36
IIpakTnueckue
WToro KoHTakTHOM pabOTHI 44+16¢cp| 54
CamocrosTensHas padoTta 12
®dopma KOHTPOIIS 3a 2(54)




4.2.2. 3aounasn gpopma:

1 xypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
Bup 3ansaTuii
Jlexnn 6
JlaGopaTopHsie 16
TIpakTHueckue
HToro KOHTaKTHOH pabOTHI 22
CamocTosiTenbpHas padora 149
dopma KOHTpOJIs 3(9)

5. OPTAHU3ALIUA U YYHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOMN PABOTHI OBYYAIOHINUXCS IO JUCHUIIJINHE
MOAYJIIO)
5.1. Conep:xanne caMOCTOSITEJILHOM Pa0dOThHI 10 JUCUHUILIIMHE (MOTYJIIO)
CamocrosiTenbHas paboTa 00ydaroImuxcs 1Mo JUCHUILTHHE opranu3yroTcs coriacHo [1B/[-12 «O
CaMOCTOSITENLHOM paboTe 00yUaIOLTUXC .
Tembl, BLIHOCHMBbIE HA CAMOCTOSITEILHYIO IPOPAOOTKY:
- IIpenmer u 3a1a4n MUKPOOHOTIOTHHY.
- OcHOBHbIE CBOWCTBa MUKPOOPIaHNU3MOB.
- OcHoBHbIE 3TaIlbl Pa3BUTHUS MUKPOOUOIOTHH.
- IIpuHUMIIBI cCUCTEMAaTUKHU MUKPOOPTraHU3MOB.
- Tumnbl KI€TOYHON OpraHU3alud MUKPOOPTaHU3MOB.
- CrpoeHune npokapuoTudeckoi (0akTepruaibHON) KIETKH.
- CTpoeHune 3yKapuOoTHUYECKOU KIIETKHU.
- OcHoBHbIE 1 HOBBIE (POPMBI OaKTEpHi.
- CnopooOpa3oBaHue OaKTepHUid.
- JIBwxeHue OakTepuid.
- PasMHOxeHUE OakTepHii.
- Knaccudukamus npokapuor.
- Mukpockonuueckue rpudbl, ©X 0COOEHHOCTH.
- Pa3muoxenue rpuboB.
- Knaccuduxanus rpuboB. XapakreprcTuka Hanbosee BaXXHbIX pecTaBUTeNeH
Pa3IUYHBIX KJIACCOB.
- Hpoxoku. Ux popmel, pazmepsl. Pasmuoxenune npoxokeit. [IpuHunne! kaaccupukamm
JIPOKIKEN.
- Bupycs! u ¢haru. OOmiast xapakTepuCTHKA.
- XHUMHYECKHUH COCTaB MUKPOOHOMN KIIETKH.
- MexaHu3Mbl IOCTYIUIEHUS TUTATEIbHBIX BEIIECTB B KIETKY.
- Ilumeble NOTPeOHOCTH U TUIBI MTUTAHUSI MUKPOOPTaHU3MOB.
- TloHsATHE O KOHCTPYKTHBHOM U YHEPTeTHYECKOM OOMEHe.
- DHepreTudeckuil MeTaboIu3M, ero CyuHocTb. Makpospruiyeckue coeiMHeHus. Tumbl
dochopunrpoBanus.
- DHepreTuyeckuii METaboIu3M XeMOOPraHOTETEPOTPO(POB, UCIOIB3YIOIIUX MTPOLIECCHI
OpO>KEeHUS.
- DHepreTu4ecKkuili MeTaboIu3M XeMOOPraHOreTepOTPO(POB, NCIOIB3YIOLIUX MPOLIECC
JIbIXaHUSL.
- IloHsiTHE O YUCTBIX U HAKOMUTENIBHBIX KYJIbTYpaX MUKPOOPTaHU3MOB.
- CnocoObl KybTUBUPOBAHHUS MUKPOOPTIaHU3MOB.
- 3aKOHOMEPHOCTH POCTa CTATUYECKOI U HEMPEPHIBHON KYJIbTYPBHI.



- B3aumocss3p Mex 1y MEUKpoopranu3MaMu u cpeaoi. Knaccudukanus gakropos
BO3/ICIICTBUS HA MUKPOOPTaHU3MBI.

- Bnusnue pusnueckux pakTopoB Ha MUKPOOPTraHU3MBI.

- Bnusnue puznko-xuMudeckux (pakTopoB Ha MUKPOOPTAHU3MBI.

- Buusanue xummnueckux (pakTopoB Ha MUKPOOPTaHU3MBI.

- B3aumooTHOLIEHMS] MEXAY MUKPOOPTraHU3MaMHU.

- BnusHue aHTUOMOTHKOB HA MUKPOOPIaHU3MBI.

- Bo3MoOXXHBIE yTH PEryJIUPOBaHUS KU3HEAEATEIbHOCTH MUKPOOPTraHU3MOB TIpU
XPaHEHUHU MUILEBBIX POAYKTOB.

- Tenorun u GeHOTHI MUKPOOPTaHU3MOB.

- dopMbl U3MEHYHBOCTH MUKPOOPIaHU3MOB.

- IIpakTHueckoe 3HaYeHHE U3MEHYMBOCTH MUKPOOPTraHU3MOB.

- IlpencraBuTeny TEXHUYECKH MOJE3HOW MUKPOQIIOPHI U IPOLIECCHl MU BbI3bIBa€MbIE
(IpOKKM, MOJTOYHOKHCIIBIE OAKTEPUH, YKCYCHOKHUCIBIE OAKTEpHH, IPOITMOHOBOKHUCIIBIC
Oaktepuu, OnpuI00aKTEPHH ).

- IlpencraButeny TEXHUYECKONH MUKPOQIIOPHI U POLIECCHl MU BbI3bIBa€MbIE (THUJIOCTHBIC
OakTepuu,  MHKPOCKOITMYECKHUE TPUOBI).

- IlarorenHsle 1 yCIIOBHO-IIATOT€HHBIE MUKPOOPraHu3Mbl. FIX OCHOBHBIE CBOMCTBA.

- XMMUYECKH COCTaB U CBOMCTBA MUKPOOHBIX TOKCUHOB.

- Ilonstue 06 umMmyHnurere. Buasl uMMyHHTETA.

- MexaHu3Mbl UMMYHHUTETA.

- BakuuHbI 1 CHIBOPOTKH.

- Bo30Oyaurenu MH(EKIMOHHBIX ATMMEHTAPHBIX OOJIE3HEN YeloBeKa.

- Bo30ynurenu 300aHTPOIIOHO30B

- IIumeBble OTpaBiIeHUS: TOKCUKOMH(PEKIMY U MHTOKCHKAIHH.

- Ilonstne o0 CcaHUTAPHO-NOKA3aTEIbHBIX MUKPOOPTaHU3MaX.

- OueHka KayecTBa MULIEBBIX IPOAYKTOB I10 MUKPOOHOIOIMYECKUM MTOKA3aTEISIM.

- Muxkpodnopa Boasl. CaHuTapHasi OI[EHKa BOABI 10 MUKPOOHOJIOTHYECKUM TTOKA3aTEIIsIM.

- Muxkpodiopa Bozayxa. CaHuTapHast OLIeHKa BO34yXa 10 MUKPOOHOIOTHYECKUM
MIOKA3aTeIsIM.

- MukpoOHoI0rHs CHIpOro U MUTHEBOTO MOJIOKA.

- MuxkpoOuosnorus KUCIOMOJIOYHBIX TPOTYKTOB.

- MukpoOHOIOTrHsl CAMBOYHOTO Maca.

- Muxkpo6uosnorus csIposB.

- MukpoOHOIOTrHsi MOJIOUHBIX KOHCEPBOB.

- MuxkpoOuonorndeckuii KOHTPOJIb MPOU3BOACTBA MOJIOUYHBIX TPOTYKTOB.

- MukpoOGuosorus msca.

- Muxkpo6uosnorust MACONpOIyKTOB.

- MuxkpoOGuosorus kosbac.

- MuxkpoOuonornyeckuii KOHTPOJIb MPONU3BOACTBA.

- Mukpodaopa MACHBIX KOHCEPBOB.

- Muxkpodopa msica NTULIBL.

- Muxkpodiopa su1l B cCKOpIyTie.

- Muxkpodopa Menanxka 1 SMYHOTO MOPOLIKA.

5.2. KoHTpOJIb CaMOCTOATEIbHOI PadoThI
OreHka pe3yJabTaToOB CaMOCTOSTENbHOIN paboThl OpraHU3yeTCsl CIeIyIOIUM 00pa3oM:
- TectupoBanue
- DK3aMeH

5.3. YueOHo-MeTOAUYECKOE OOecTieueHHe CAMOCTOATEIbLHOH padoThI



[Tpu BBITIOJIHEHUHU CAMOCTOSITENILHOM pabOThl pEKOMEHAYETCsl UCIOIb30BaTh OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEpaTypy, METOAMUYECKHE YKa3zaHUs U pa3paboTku Kadeapsl, a TaKxke
UHTEPHET-PECYPCHI

6. YU EBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHHUIIVIMHBI (MO YJIS)
6.1. OcHoBHas1 yyeOHasi IUTepaTypa, HEOOX0AMMAs IJIsl OCBOCHUS U CIUTIIUHbI
- CanuTapHasi MUKpOOHOJIOTHS MUIIEBBIX MPOIYKTOB : yueOHoe nocodue / P. I'. 'ocmaHoB,
H. M. Komasrues, I'. ®@. Kabupos, A. K. I'amuynnun. — 2-e usn., ucnp. — CaHKT-
[Terepbypr : Jlams, 2022. — 560 c. — ISBN 978-5-8114-1737-7. — Tekcr :
SJIEKTpOHHBINM //  Jlanb  :  sneKkTpoHHO-OMOnmoreuHas  cuctema. —  URL:
https://e.lanbook.com/book/211853
- T'ocmanos, P. I'. MukpoOuosiorust ¥ UMMyHoOJI0THSA : yueOHoe ocobue / P. I'. 'ocmaHOB,
A. . U6parumosa, A. K. l'anuymnua. — 2-e u3n., nepepad. u gon. — Cankrt-IletepOypr
: Jlanw, 2021. — 240 c. — ISBN 978-5-8114-1440-6. — Texkcr : 25ekTpoHHbIH // JIans :
ANIeKTPOHHO-O0uOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/168556
- CaxapoBa, O. B. OOmias mukpoOHonoruss u o0Ias caHUTapHas MHKPOOHOIOTHUS :

yaeoHOoe mocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-¢ u3n., ucrp. — CaHKT-
[TerepOypr: Jlanp, 2022. — 224 c¢. — ISBN 978-5-8114-3798-6. — Tekcr :
AICKTPOHHBIN //  Jlamb  :  2JeKTpOHHO-OMOMMoTeyHas  cuctema. —  URL:

https://e.lanbook.com/book/206942
6.2. lonoiHuTeIbHAS yueOHas JIMTepPaTypa, He00X0AMMas 1J1sl OCBOCHH AU CHMIITIUHBI

- Canutapnas Mukpobuonorus : yueoHoe nocobue / P. I'. 'ocmanos, A. X. Bonkos, A. K.
lamuymmn, A. 1. U6parumoBa. — 3-¢ m3a., ctep. — Cankrt-IlerepOypr : Jlans, 2022.
— 252 c. — ISBN 978-5-8114-1094-1. — TekcT : 21eKTpoHHbIi // JIaHb : 37IEeKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/212729

- OOmas MukpoOuonorus. YueOHoe mocoOue (sl CTYIEHTOB BBICIIMX Y4YE€OHBIX
3aBEICHUN TIO0 CIeMUAIbHOCTH «buoTexHomorus») : yueOHoe mocobobme / H. H.
Maptsinenko, A. C. Kanbsipus, JI. A. Banos, C. H. bytoB. — Mocksa : MI'VIIII, 2016.
— 92 ¢. — ISBN 978-5-906599-31-5. — TekcrT : 31eKTpoHHBIi // JIaHb : 3JeKTPOHHO-
6ubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/163722

- Muxkpobuonorus : yuebHoe nocodue s By30B / P. I'. 'ocmanos, A. K. T'anuynnun, A.
X. Bonkos, A. . U6parumoBa. — 4-e u3zf., crep. — Cankrt-IletepOypr : Jlans, 2021. —
496 c. — ISBN 978-5-8114-8107-1. — TexkcT : anexkTpoHHbIN // JlaHb : 31€KTpOHHO-
6ubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/171851

6.3. Pecypcsol cetu «UHTEpPHET», HEOOXOAMMBIE 1JI51 OCBOECHHS AU CHMIIUHBI

- www.micro-biology.ru — 3JIeKTpOHHBIH pecypc 10 MUKPOOUOJIOTHH [T CTYACHTOB.

- www.smikro.ru — mouckoBasi CHCTeMa [0 CAaHUTAPHONH MUKPOOUOJIOTUH.

- http://window.edu.ru — noctyn k o6pa3oBarenbHbIM pecypcam «ETuHOE OKHOY.

- www.gost.prototypes.ru — obmepoccuiickuii kinaccudukarop cranaapton, ['OCTsI o
MUILEBOM MUKPOOHOIOTHH.

6.4. MerTonnuyeckne yKazaHus 1JIs1 00y4alOIMXCS 110 OCBOCHHIO M CUMIIIMHBI

- bakrepuonornueckuii aHaiu3z OOBEKTOB Cpellbl OOWTAaHMS YENOBEKA M >KHUBOTHBIX:
BO3/lyXa, BOJBI, MOUBH: yueOHoe mocobue/ Kocrepun /[.}HO. — MBanoso: ®I'bBOY BO
«MBanosckas [CXA», 2016. — 28 c1p.;

- Bupycsl — HeksieTouHbIE (HOPMBI )KU3HU, BO30OYIUTEIN HEKOTOPHIX BUPYCHBIX OOJIE3HEMH
XKUBOTHBIX: yueOHoe nocobue/ Kocrepun /[.1O., IBanos O.B. — NBanoso: ®I'BOY BO
NBanosckas 'CXA, 2018. —45 c1p.;

- Muxkpodnopa mionoB, oBoleil U HNPOAYKTOB HMX MepepaboTku: ydeOHoe mocobue K
IPOBEICHUIO JIA0OPATOPHO-TIPAKTUYECKUX 3aHATHH W CaMOCTOSTENBHOW paboOThI


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

6.5.

CTYJIEHTOB JXMBOTHBIX: yueOHoe mocobue/ Kocrepun [[.1O., [lumkaper C.A., ManyHoB
C.H.- UBanoBo: ®I'bOY BO Hsanosckas [CXA, 2019. — 39 c1p.;

- Pomp MHUKpPOOPIraHU3MOB B

KpyrOBOpPOTE BEIIECTB: y4eOHOE MOCOOME K MPOBEICHUIO

71a00paTOPHO-TIPAKTHUECKUX 3aHATUH M CaMOCTOSITEIIbHON PabOThI CTYJICHTOB: yueOHOE

nocobue/ [Mumxkapes C.A.,

Hsanosckasg I'CXA, 2019. —

Nudopmanmnonnbie

CIIpaBOYHbIE

Koctepun /[.}O., Manynos C.H. — MBanoBo: ®I'bOY BO
43 ctp.

CHUCTEMBI, HCII0JIB3YyEMbIE€  IJIA OCBOCHUHA

AUCHHUILIMHBI (MOYJIs1) (IPpY HEOOXOAMMOCTH)

- DIEKTPOHHO-OMOIMoTe Has cuctemMa «JIaHuby;

- Nudopmannonno-npaoBoii nopran «Koncynasrant» http://www.consultant.ru;
- Hayunas snextponnas 6ubiauoreka http://e-library.ru.

6.6. [IporpamMmmHoOe oOecniedeHue, MCIOJIb3yeMoe 1JI OCBOEHH S JUCHMIIIMHBI

- OnepanonHas cucrema tuna Windows

- [Taket mporpamm oO1iero nonb3oBanus Microsoft Office

7.

- Nurepner-0pay3epsl

MATEPHUAJIBHO-TEXHUYECKAS

BA3A, HEOBXOJINMASA JJIA

OCYIIECTBJEHMSI OBPA3OBATEJBHOI'O IPOIECCA TI0 JUCHUILJIMHE
(MOJTYJIIO)

Ne
n/m

HaunmMmeHoBaHHe crIeHMAJIBLHBIX
MOMeLeHU* ¥ MoMeIlleHu i
JJIS1 CAMOCTOSITEILHOM padoThl

OcHaleHHOCTD CeUATbHBIX OMEIeHNii U TIOMeIleH Uil A5
CaMOCTOSITeIbHOU padoThI

1

YueOHas ayIUTOpHs JUTST
MPOBEICHUS 3aHATHHA
JIEKIIHOHHOTO THIIA

YKOMIUIEKTOBaHA CIEIUaTu3npoBaHHONd (y4eOHOW) Mebenbio,
Ha0OpOM  JEMOHCTPAIMOHHOTO OOOpPYIOBaHHA W  y4eOHO-
HarjisiJHbIMAU HOCO6I/I$1MI/I, O6CCHC‘II/IB3IOHII/IMI/I TEMAaTHYCCKHE
WITIOCTPallMM,  COOTBETCTBYIOIIME  paboueld  mporpamme
JVCIUIUIAHBI, a TaKXKe TeXHHYECKUMH CpelcTBaMH oOydeHus (B
TOM 4YHUCIIC, HepCHOCHI)IMI/I), ClIy’Kamue ajid mnOpeacTaBJICHUA
yueOHOM nHpopMaIK OOJIBIION ayAUTOPUU

YueOHas
MIPOBEICHUS 3aHATUI
CEMHUHApPCKOro THIIA, TS
TPYIIOBBIX M WHIWBHUIYAIbHBIX
KOHCYNbTALIMMA, ISl TEKYIIEro
KOHTPOJSL U  IIPOMEXYTOYHOU
arTecTaluu

ayIUTOpHs TS

YKOMIUIEKTOBaHA CIEIUaTu3npoBaHHoON (y4eOHOW) Mebenbio,
HEPEHOCHBIMH TEXHUYECKHUMHU cpencTBaMu 00y4eHwUs,
CITyallluMU JIIsl IPEJICTABICHUs yueOHOH nH(DOpMaLuu

[Tomerienue
CaMOCTOSTENTFHON PabOTHI

JUIS

YKOMIUIEKTOBAaHO CIIEIUATM3UPOBAHHON (yueOHOH) Mebenblo,
OCHAIIIEHO  KOMIIBIOTEPHOH  TEXHHKOHM €  BO3MOXKHOCTBIO
noAkIrodYeHus: K cetu "HMHTepHeT" M obOecmeueHo MOCTYIOM B
AIIEKTPOHHYIO WHPOPMAITMOHHO-00pa30BaTENbHYIO cpeny
OpraHu3alyu



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

Ipuio:xxkenune Ne 1
K paboyeil mporpaMme 1o JMCHUILIMHE (MOIYJII0)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIHUATLITAHE (MOYJIIO)

«O01mas, CAHUTAPHASA U NUIEBAS MHKPOOHNOJIOT Ul

1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA TAHHOM JTalle
1.1. Ounasa popma:

Iudp u
bp Wunnkatop(bl) TOCTHXKEHUSI KOMIIETEHIINH / dopma OneHoyHbIe
HauMEHOBaHUE %
IUTAHUPYEMBIE PE3yJIbTaThl 00yUCHHS KOHTPOJIS CpencTBa
KOMIIETEHIIUU
1 2 3 4
Kommnext
NI-1omk-2> JeMOHCTpUPYET 3HAHUE OCHOBHBIX 3aKOHOB BOIIPOCOB K
1 METOJOB UCCIICJJOBAHNI €CTECTBEHHBIX HAYK IS T.35 TECTY, 3aYeTy,
eIIeHNUs 3a7jad IPoPeCcCUOHATBHON eI TETbHOCTH.
OIIK-2 Crioco6en |P A pod A 9K3aMeHY
MIPUMEHATh
OCHOBHBIE 3aKOHBI Kommext
Y METObI BOIIPOCOB K
A . |UO-20nk-> Mcnons3yeT 3HaHUS OCHOBHBIX 3aKOHOB H T.3.9 P
HUCCIICIOBAaHNN o > TECTY, 3a4ETY,
METOJIOB MCCJIEeI0BaHUI €CTECTBEHHBIX HAYK IS
€CTECTBEHHBIX HayK SK3aMeHy
JUTSL pelieHus 3a1a4
npoeCCHOHATBHON KOMILIEKT
€sATEIBHOCTH
A WN-3onk> [IpuMeHseT OCHOBHBIE 3aKOHBI U METOMbI BOIIPOCOB K
HCCIIEIOBAHUN €CTECTBEHHBIX HAayK M PEIICHUS T.3,9 TECTy, 3a4eTy,
3a71a4 npo(ecCHOHATIBHOMN AesITeNbHOCTH. SK3aMeHy
1.2. 3aounasa ¢popma:
Iudp u
HaI/IMqu())I];aHI/IC Wunnkatop(bl) TOCTHXEHUSI KOMIIETEHIINH / dopma OneHoyHbIe
IUTaHUPYEMBIE PE3yJIbTaThl 00yUeHHS KOHTpOIsA™ cpencTBa
KOMIIETEHIIUU
1 2 3 4
Kommuext
N-1omnk-2 JeMOHCTpUpPYET 3HAHHE OCHOBHBIX 3aKOHOB BOIIPOCOB K
Y METOJIOB HCCJIEJIOBAHUN €CTECTBEHHBIX HAYK NI T.3,9 TecTy, 3a4eTy,
eIIeHNUs 3314 POoPeCCUOHATEHON JesITeTbHOCTH.
OI1K-2 Crioco6en |P Aa npod A 9K3aMeHy
MIPUMEHATH
OCHOBHBIE 3aKOHBI Kowmriexr
Y METOABI BOIIPOCOB K
. |UO-20nk-> Mcnons3yeT 3HaHUS OCHOBHBIX 3aKOHOB T3.93 P
UCCIIEIOBAHAN o > TECTy, 3a4eTy,
METOJIOB MCCJIEI0BaHUH €CTECTBEHHBIX HAYK JJIS
€CTECTBEHHBIX HayK JK3aMeHy
JUTsl peIlICHus 3aaa4
npodeccuoHanbHON KOMILIEKT
eATEIIbHOCTH
A WN-3onk2 [IpuMeHseT OCHOBHBIE 3aKOHBI U METObI BOIIPOCOB K
WCCIEIOBAaHUN €CTECTBEHHBIX HayK M pEIICHUs T.3,.9 TeCTy, 3a4eTy,
3as1a4 pohecCHOHATBHOMN 1EATENbHOCTH. K3aMeHy
*  Vkasvieaemcs ¢hopma xomwmpons. Hanpumep: YO — ycmuvii onpoc, K — xomnoxsuym, T —

mecmuposanue, P — pechepam, /[ — doxnad, K3 — ketic-3adaua, 3 — 3auem, D — sk3ameH.

2. Iloxa3aTein U KpPUTepPHH OLECHMBAHUS C(POPMHUPOBAHHOCTH KOMIIETCHUMH HA JAHHOM
Jramne ux (POpMUPOBAHUSA




Kpurepuu onenuBanus™

ITokazaren
u HEYJIOBJICTBOPUTENBHO| YIOBIECTBOPUTEIHHO XOpomIo OTIIMYHO
HE 3a4TCHO 3a4TEHO
Ilonnora |YpoBeHb 3HaHU| MUHUMAIIEHO YpoBeHb 3HaHMM B|YPOBEHb 3HAHUM B
3HAHWH  |HWKE MHHHAMAIBHBIX|JONYCTHUMBIH YpOBEHBb|0ObEME, o0beme,
TpeOOBaHUM, HWMEIH|3HAHUM,  JOIYIIEHO|COOTBETCTBYIOILEM COOTBETCTBYIOIIEM
MeCTO rpyObIe| MHOTO HerpyOBIX |TporpamMmme porpamMme
OIMOKH ommnodoK MOATOTOBKH, MOJITOTOBKH, 0e3
JOITYILIEHO HECKOJIBKO|OIHO0K
HErpyOBIX OITHOOK

Hanuuue |IIpu pewenuu|lIponemoncrpuposan |IIpogemoncrpuposan |IIpogemoHcTpupoBaH

YMEHUHM  |CTaHJApTHBIX 337a4 HE|bl OCHOBHBIE YMEHHS,|bBI  BCE  OCHOBHBIE|bI  BCE  OCHOBHBIE
IPOJEMOHCTPHUPOBAHBI [PEIIECHBI TUIIOBBIE|YMEHUS, PEIIEHBI BCE|YMEHHS, PEIICHBI BCE
OCHOBHBIE YMEHUS,|3aJa4l C HETpyOBIMHM|OCHOBHBIC 3a/Ja4d C|OCHOBHBIE 3alauud C
UMeNu MecTo rpyObie|ommrOkamu, HETpyObIMH OTJIENbHBIMU
omuOKu BBITIOJTHEHBI BCe|omunOKamy, HECYIIECTBEHHBIMHU

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

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

Hanmuuue |IIpu peuwenuu| Umeercs [IponemonctpupoBan |[IpoaemoncTprupoBan

HaBBIKOB |CTaHIAPTHBIX 33Ja4 HE|MUHUMAIbHBIA HA0Op|bl 0a30BbIE  HAaBBIKH|bI HaBBIKU pH

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

OTBITOM) |0a30BbIC HaBBIKH,|CTAaHAAPTHBIX 3a/ad C|CTaHJApPTHBIX 3aJad C|HECTaHJApTHBIX 3ajad
UMENu MECTO TpyOble|HEKOTOPBIMU HEKOTOPBIMU 0e3 ommnodoK u
oHOKU HEJ0YeTaMHU HeJA04YeTaMu HEJ0YETOB

Xapaxtep |Kommerentus B|CdopmupoBanaocts |ChopmupoBanHocTh |ChopMHUPOBaHHOCTH

UCTHKA  |[IOJIHOM  Mepe  He|KOMIETeHLIHUU KOMIIETEHIIUU B 1I€JIOM |KOMIIETEHLIUU

chopmupo |chopMupoBaHa. COOTBETCTBYET COOTBETCTBYET MIOJIHOCTBIO

BaHHOCTH |MIMeromuxcsd 3HaHUH, MAHUMaJIbHBIM TpeOOBaHUSIM. COOTBETCTBYET

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

AR50 HEOO0CTaTOYHO nsi|IMmeromuxca  3HaHWM, yMEHHMM, HaBbIKOB H|MMmeromuxcs 3HaHUM,
peleHus YMEHHMH, HaBBIKOB B(MOTHBAallMM B LEJIOM|yMEHHH, HAaBBIKOB U
MIPAKTHYECKUX LEJI0M JIOCTaTOYHO|IOCTAaTOYHO JUISI MOTHBALIMA B TOJTHOU
(mpodeccroHaNbHBIX) |AJIs PpelIeHNs |peLIeHHS Mepe JOCTaTOYHO ISt
3a1a4 MIPAKTHYECKUX CTaHJapTHBIX pelIeHHs  CIOMKHBIX

(mpodeccroHANBHBIX) |TPAKTHUECKUX MIPAKTHYECKUX
3a1ad, HO TpedyeTcs|(nmpodeccHoHa bHbIX) |(MTPOdeCcCHOHANBHBIX )
JIOTIOJTHUTENNbHAS 3a1a4 3a1a4

MIpaKTHKa o

OOJIBIIMHCTBY

MIPaKTHYECKUX 33/1a4

YpoBeHb

chopmupo

BAHHOCTH Huskuit Hwuxe cpennero Cpennuit Bricokuii

KOMIIETEH

805051

* [Ipenooasamens enpase uzmeHums Kpumepuu oyenusanus 6 coomsemcmeuu ¢ PIOC BO u
ocobennocmamu OIOIL

3. OueHouHbIE CpecTBA
3.1. KoMIJIeKT TeCTOBLIX 3aJaHUi

3.1.1. Bonnpochl K TeCTOBBIM 3aJaHUAM
Bormpock k Tecty no Teme «Mopdoiorus TpoKapuoT U dYKapuoT»




BuemHio0 GpopmMy MUKPOOPraHU3MOB ONIPEAEISAIOT:

a) METOJIOM OKpAaCKH IMpenapara-mas3ka mo ['pamy;

0) MPOCTHIM METOJIOM OKpACKH Iperapara-MasKa;

B) MOYKHO OIPEJEIIUTH TOJIBKO C IIOMOILBIO 3JIEKTPOHHOTO MUKPOCKOIIA;
I') IyTeM [10CeBa HA CHEIUANIbHbBIC TUTATEIbHBIC CPEIbI.

[To BHemHEH GopMe MUKPOOPTaHU3MBI [TOIPA3ACIISFOTCS:

a) Ha IIAPOBU/IHBIE, TAJIOYKOBUIHBIC, N3BUTHIC, BETBUCTHIC U CMEIIAHHEIC; 0) Ha
NAJIOYKOBU/IHBIC, 3B€3/19aThIC U MAPOBHUIHBIC;

B) Ha U3BUTHIC U MAIOYKOBUTHBIC;

') Ha KOJIOOBUIHBIC, MUKCOOAKTEpUH U KOMOMHUPOBAHHEIE.

K mapoBuIHBIM MHKPOOPraHU3MaM OTHOCSIT:

a) CTaQUIOKOKKH, CapLUUHBI, MUKCOOAaKTEepHH, (Py300aKTeprn, KopuHeOakTepuu, Oopernu; 0)
CTaHIOKOKKH, CAPIIHHBI, CTPENITOOAKTEPHH;

B) CTa()HIIOKOKKH, JICITOCTIHPHI, AKTUHOMHIICTHI, MUKOOAKTEPHH, TPOTEH;

r) cTadUIOKOKKH, CAPLUHBI, TETPAKOKKHU, CTPEIITOKOKKH, TUILIOKOKKH, MOHOKOKKH.

K nmanoukoBUAHBIM MUKPOOPTaHU3MaM OTHOCSITCS:
a) OakTepuu, HUTYATHIE OAKTEPUH, KOPHHEOAKTEPHH;
0) OakTepun, MUKOOAKTEPHH, MUKCOOAKTEPHH;

B) aKTMHOMMIIETHI U MUKOOAKTEpUU;

r) OakTepHH, OAIUIUIBI U KJIOCTPUIUH.

bakrepun:

a) He CIIOpO0OPA3YIOIINE TTAIOYKH;

0) cnopooOpasyrolire Nalo4KH, Y KOTOPBIX TUAMETP CIOPHI HE IPEBBIIIAET IIHUPUHY
BEreTaTUBHOMN KJICTKH;

B) CIOPOOOpa3yIoIye MajJoyku, y KOTOPhIX JUAMETP CIIOPHI MPEBHIIIAET IUPUHY BETeTaTUBHON
KJIETKH;

T') IIPSIMbIE WM U30THYTHIE MAT0YKU ¢ OyJIaBOBUIHBIMU YTOJIIEHUSIMHU HA KOHIIAX.

banumier:

a) He cropooOpa3yolIre MajJouKy;

0) cmopooOpasyrolre NalouKH, Y KOTOPBIX TUAMETP CIOPHI HE TIPEBBIIIAET IIHUPUHY
BEreTaTUBHOMN KJICTKH;

B) CIOPOOOpa3yIolIye MaJoyku, y KOTOPhIX JUAMETP CIIOPHI MPEBHIIIAET UPUHY BETeTaTUBHON
KJICTKH;

T') IPSIMbIE WM U30THYTHIE MAT0YKU ¢ OyJIaBOBUIHBIMU YTOJIIEHUSIMU HA KOHIIAX.

Knoctpuauu:

a) He cropooOpa3yolre MajJouKy;

0) cmopooOpasyroIre NalouKH, Y KOTOPBIX TUAMETP CIOPHI HE IPEBBIIIAET IIHUPUHY
BEreTaTUBHOMN KJICTKH;

B) CIIOPOOOpa3yIolIHe MaJoyKu, y KOTOPHIX JHAMETP CIIOPHI MPEBHIIIACT MUPUHY BEeTeTaTUBHON
KJIETKH;

T') IPSIMBIE WM U30THYTHIE MAT0YKU ¢ OyJIaBOBUIHBIMU YTOJIIEHUSIMHU HA KOHIIAX.

K u3BUTBHIM 6aKTEpHUSIM OTHOCHAT:

a) BUOPHOHBI U CIIUPHILIIBL;

0) cIMpPOXeThl U KPUCTUCITHPHI;

B) TPEMOHEMBI, JIENTOCIIUPHI, OOppeny;



T') BUOPUOHBI, CIIMPUILIBI U CTUPOXETOBBIE.

Bubpuonsr:

a) COUPAIBbHO U30THYTHIE (POPMBI € TUIOTHOM 36pHUCTOM KUIICBUIHOW MEeMOPaHOM BJIOTb Tea
KJIETKH;

0) UIIMHAPUYECKUE U30THYTHIE (opMbl, 00pa3ytoT 1/4 - 1/2 3aBuTKa criupanu, u 1o Gpopme
HAllOMUHAIOT 3aIATYIO;

B) UMEIOT ()OPMY CIIMPAILHO W3BUTHIX MAJ0YEK, C 4-6 BUTKaMH. B KIIETOYHOH cTEHKE NMeeTCs
HEeNTUIOTTINKAH;

I') CHHPAJIEBUIHBIC KIIETKH, COCTOSIIINE U3 OCEBOM HUTH M UTOIUIA3MAaTHYECKOTO Tea,
00pa3yIoLIero 3aBUTKU BOKPYT OCEBOM HUTH.

Craupusist:

a) CIUPAIbHO U30THYThIE (POPMBI € IUNIOTHOM 36pHUCTON KUIEBHIHOW MEeMOPaHOM BJ10JIb TeIa
KJICTKH;

0) MIJIMHIPUYECKHE U30THYTHIE (hopMBbI, 00pasyroT 1/4 - 1/2 3aBuTKa crimpaiiu, u 1o ¢popme
HAINIOMHUHAIOT 3aIATYIO;

B) UMEIOT (JOPMY CIIMPAJIbHO U3BUTHIX MAJ0YEK, C 4-6 BUTKaMU. B KiIeTOUHOH cTeHKe nMeeTcs
NEeNTUIOTIINKAH;

I') CHMPAJIEBUHbBIE KIIETKH, COCTOSIIIME U3 OCEBOM HUTU M LIUTOILUIA3MAaTHYECKOTr0 Tea,
00pa3yIouiero 3aBUTKA BOKPYT OCEBOI HUTH.

CrnupoxeTsl:

a) CIIMPaJIbHO U30THYTHIE OPMBI C TUIOTHOW 3€PHUCTON KUJICBUAHON MeMOpaHOW BJIOJb Tella
KIICTKU;

0) UMIMHIPUYECKHE U30THYThIe (hopMbl, 00pasytoT 1/4 - 1/2 3aBuTKa criupainy, u 1o gopme
HAIIOMHHAIOT 3aISATYIO;

B) UMEIOT (JOPMY CIUPATLHO U3BUTHIX MalloueK, ¢ 4-6 BUTKaMu. B k1eToYHO# CTeHKe nMeeTcs
MENTHIOTIIUKAH;

T') CIIMpaJieBUHbIC KIETKH, COCTOSIIME U3 OCEBOM HUTH U IIUTOIIIa3MaTHYECKOr o Tela,
00pa3yIoniero 3aBUTKA BOKPYT OCEBOM HUTH.

K BeTBUCTBIM OaKTepUsIM OTHOCST:

a) aKTHHOMUIETHI U MUKOOAKTEpUH;

0) MUKCOOaKTEpUH U MUKOOAKTEpUH;

B) aKTUHOMMLIETHI ¥ TPOAKTUHOMHUIIETHI;
r) hyzobaxTepun U KOpUHEOAKTEPUH.

bakrepuanbHas KJI€TKa COCTOUT H3:

a) kietouyHoi crenku, L{IIM, rutornuiasMel, Hykiieona, pub0CcoM, OpraHessl U BpeMEHHBIX
CTPYKTYD,

0) Hapy>KHOU 000JIOYKH, IUTOILIA3MbI C 3€pPHAMU MUTATENIBHBIX BEIECTB U S/1pa; B) KIETOUHON
CTCHKU , M€M6paHBI, AApa U TUTOINIa3Mbl C BKIIFOUCHUAMU

I') KJIETOYHOM CTEHKH, jpa ¢ KAPHOJIEMMOM, IIUTOIIa3MBbl, CIIOP, KAICYJ U )KT'YTUKOB.

Oco0eHHOCTHIO KJIIETOYHOM CTEHKH MPOKAPUOT SBIISICTCS HATUYUE B HEM:
a) amuHOCaxapoB U ¢ochonunuaoB; 0) NENTUIOTINKAHA;
B) JIMTIOCAXapHJIOB U JIUTIOTPOTEHUIOB; T) JIUTIOTIEITUIOB 1 AMUHOKHCIOTHI.

VY npokapuoT BBIJIENSAIOT KJIETOUHBIE CTEHKH:
a) TPAIIIINKYTHYIO B (DePMUKYTHYIO;
0) rpallMINKyTHYIO, (GPEPMUKYTHYIO U TEHEPUKYTHYIO;



B) TPAIIJINKYTHYIO, (EpPMUKYTHYIO, TEHEPUKYTHYIO, MEHJIO3UKYTHYIO; T') TPALIUIUKYTHYIO U
KHCJIOTO-CIIUPTO-111ETI0UEYCTONUUBYIO.

Kretrounble CTEHKH MPOKAPUOT Pa3INYaIOT M0:
a) TOJIIIHNHE;

0) KOJIMYECTBY MYpEHHA;

B) OKpackKe;

T') HE pa3IMyaroT BOOOIIE.

Knerounas crenka pepMUKYTHBIX MEKPOOPTAaHU3MOB COCTOUT:

a) B OCHOBHOM W3 MOJIMCAXapHUJIOB;

0) U3 NenTUIAOTINKAaHa U BOCKOIIOAOOHBIX BEIIECTB U JIUIUIOB;

B) U3 TOJICTOTO CJIOSl IENTUIOTIIMKAHA;

T') U3 MEeNTUAOIUKaHA, (HOCPOTUTTHIOB, JIUTIOTIOIMCAXAPHUIOB, H MOJICKYJ OeiKa.

DepMHUKYTHOM KJIETOYHOM CTEHKOW 00JIaaroT:

a) MUKOOAKTepHH U BO30YIUTENN TPOKA3HL;

0) KHIIeYHas 1Majo4yka, Opyeuibl, BAOPUOHEI, TaCTEPEIUIHI;
B) aKTUHOMMIIETHI, IPOAKTUHOMUIIETHI ¥ TPHOBI;

I') CTa(pUIOKOKKH, KIOCTPUANHU, OAITMILIBI.

KnerouHnas creHka rpallMIuKyTHbIX OaKTE€pHl COCTOUT:

a) B OCHOBHOM M3 IOJINCAXapU/IOB;

0) 13 NenTUAOIIMKaHa, BOCKOIOJOOHBIX BEIIECTB U JIMIIH/IOB;

B) U3 TOJICTOT'O CJIOSI IENTHUIOTJINKAHA;

T') U3 NeNTUAOTIINKaHa, (HOC(ONIUITUIO0B, IUTIONOINCAXAPUIOB, H MOJIEKYJT OeKa.

MuUKpoopranu3mMbl, UMEIOIINE TPAIUINKYTHYIO CTCHKY:

a) MUKOOAKTepHH U BO30YIUTENIN TPOKA3HL;

0) KHIIeYHas MMajgo4yka, Opyeuibl, BAOPUOHBI, TACTEPEIUIBI; B) AKTHHOMHUIICTHI,
MPOAKTUHOMHUIIETHI ¥ TPUOBI;

I) cTaUIOKOKKH, KIOCTPUIUH, OALIUIIIBI.

Krerounast cTeHKa KHCIOTO-CIIUPTO-IIETOUECYCTONYMBBIX MUKPOOPTAHU3MOB COCTOUT:
a) B OCHOBHOM U3 TOJIUCAXaPUIOB;

0)H3 MeNTUIOTIMKAHA U BOCKOIIOOOHBIX BEIIECTB U JIUIUIOB; B) U3 TOJICTOTO CIIOSI
MEeNTHUIOTIMKAHA;

I) U3 NEeNTUAOMINKaHa, (POCPOTUIUAOB, JIUIONOINCAXAPUIOB, U MOJIEKYJI OenKa.

Mukpoopranu3mbl, IMEIOIINE KUCI0TO- CIIUPTO- IIE10YEYCTOMUNBYIO CTEHKY:
a) MUKOOAKTepUH U BO3OYTUTEH MTPOKA3bI;

0) KuIIeYHasl MajyiouKa, OpyIesuTbl, BAOPUOHBI, TaCTEPEILIHI;

B) aKTUHOMMIIETHI, IPOAKTUHOMHUIIETHI M IPUOBI;

r) cTaUIOKOKKH, KIOCTPUIUH, OAIlUILIIBI.

IIpokaprOTHBIE MUKPOOPTraHU3MBI OTJIMYAIOTCS OT YKapUOTHBIX:

a) OTCYTCTBHUEM SIJIEPHOM 000JI0UKH, HATUYMEM B KJIIETOYHON CTEHKE MENTHA0TINKaHa,
HaJIN4HMEM KTy TUKOBOJIOKOMOTOPHOTIO aIIapara, pa3MHOKEHUEM IIyTEM ITOIIEPEYHOTO JIETICHUS;
0) oTCyTCBUEM SJIepHOM 000JI0OUKH, HATTMYMEM B KIIETOYHOM CTEHKE JIUIHJIOB, HAINYHEM
BPEMEHHBIX OPTraHelT;

B) HE UMEIOT CYILECTBEHHBIX Pa3/InyMii;



') HaJIMYKUEM YETKOHU SAepHOM 000JI0YKH, pa3MHOKEHHEM C TIOMOIIbIO CIIOP, HAJTMYKUEM B
KJIETOYHOM CTEHKE XUTUHOMOJOOHBIX M IEIJUTFOJIO30TI0JOOHBIX BEIIECTB.

CnoXxHbIe METO/IbI OKPAIIMBAHUS MUKPOOPTaHM3MOB MO3BOJISIOT ONPEACIHUTh:
a) HaJIM4ue KT'yTUKOB, PECHUYEK U MUJICH;

0) pazMepbl MUKPOOHOM KIIETKU;

B) BHEIITHIOW (hOpMy OaKTepuii;

') 0COOEHHOCTH CTPOSHUSI KJIIETOYHON CTEHKH (&€ BU).

Okxkpacky no metony ['pama-CrHeBa IpUMEHSIOT:

a) U1 OIpeIeTIeHUs BUIa OaKTepuu;

0) I OTIpeIeIICHUs] HATMYUS CTIOP WK KarlCyJl;

B) JIUISl ONIPEICIICHUS THITA KIICTOYHOM CTEHKU;

T) JUTsl ONIPEICIICHUS TTOABI>)KHOCTH MUKPOOPTaHU3Ma.

SlnepHblit anmapaT MPOKAPHOTHBIX MUKPOOPTAaHU3MOB MIPEICTABIICH:

a) IHK, 3akpyrineHHol B ciuparb;

0) HK, muddy3no pacnonoxkenHoii B nutoruiazme; B) PHK, 3akpydeHHoi B crimpaiib;
I') THTAaHTCKOM XPOMOCOMOI#1, N30JIMPOBAHHOM OT IUTOILIIA3Mbl MEMOPaHOM.

B ocHoBY kiaccugpukauy MUKpOOPIaHU3MOB IOJI0XKEHBI CIICAYIOLINE TPU3HAKHU:

a) pa3iauyus TOJIBKO IO BHEUIHEN (popme;

0) pa3nuyus IO CTPOCHUIO M OMOXMMUYECKUM IIPU3HAKAM;

B) pa3iuyus 1o MOP(OIOTHIECKUM, KYIbTYPaTbHO-OMOXUMUYECKUM TPU3HAKAM; 110 CIIOCO0Y
IUTAHUSA U bIXaHUs, 10 AHTUT€HHOU CTPYKTYPE;

T) pa3inuus 1o croco0am MUTAHUSA, AbIXaHUSI, PAa3MHOKEHUS, 110 KOJIMYECTBY KI'yTHKOB,
CTPOEHUIO KJIETOYHOM CTEHKH.

Crniopsl HEOOXOANMBI OAKTEPUSIM:

a) TOJIBKO KaK Croco0 pa3MHOKEHUS;

0) KaKk OJIMH U3 CIIOCOOOB MEPEIBUKECHHUS;

B) JUTSL COXpaHEHUs B HEOJIArOMPHUSTHBIX YCIOBHUAX BHEUTHEW CPEbl; T) HE UMEIOT BaKHOTO
3HAYCHHUSI.

K cnopooOpasyronmm MUKpOOpraHu3MaM OTHOCST:
a) KOKKH, OakTepuu, BAOPHOHBI; 0) CTAQUIOKOKKH U OakTepuu; B) OALMUIUIBI U KIIOCTPUANH;
) 6aKTepHH U aKTHHOMMIIETHI.

Karicyna Heo0xoquma MUKpOOpTraHU3MaM:

a) KaK OJIMH U3 CIIOCOO0B Pa3MHOKEHUS;

0) /U1 coXpaHEeHHsI B HEOIAronpusATHRIX YCIOBHIX BHEIIHEH Cpelibl; B) KaK OJUH M3 CIIOCOO0B
3aIIUTHI OT (ParonuTo3a;

T') KaK 3aiiiTa oT Garonuro3a u JOMOTHUTENbHAS 3al[UTa OT BBICHIXaHUSI.

Mukpoopranu3Mbl 00pa3yroT Karcyiy:

a) TOJIBKO IPH JIOCTYIIE KUCIOPOa;

0) Ipy MONaJaHuK B OPTaHU3M KMBOTHOTO U KYJIbTHBHPOBAHUH HA CIIEIIUAIBHBIX OEIKOBBIX
cpenax;

B) MpU HEOMATONIPHUATHBIX YCIOBUSAX BHEIIHEH CPEIIbI;

T') PU TTOJTHOM OTCYTCTBHH KHCTIOPOJA B OKPYXKAIOIIEH Cpejie.

CyIIHOCTh OKpacKH CIOp:



a) KpacHTeNb MPOHUKACT Yepe3 TPYTHOOKPAITHBACMYIO 000JI0YKY CIIOPHI 3a CYET MPOTPABHI
XUMHUYCCKUMU BCHICCTBAMU UJIH IIPU IMOJOTPCBAHNHU,

0) Ipy NPUMEHEHUU HECKOJIbKUX PEAaKTHBOB U KPACHTEJICH CIIOPHI CTAHOBSITCS MIPOHHUIIAEMBIMHU
ISl OKPACKHU;

B) IPUMEHSIOT CIICIIUAIBHBIC METO/IBI OKPACKH OCHOBAHHBIC Ha SIBJICHUU METaXpOMa3uu; T') HE
UCTIOJIb3YETCS TaK KaK MUCKaXaeT MOJTUHHBIN BH]I CIIOPHI.

MuxkpoopranuzMel 00pa3yroT CIOPHI:

a) TOJIbKO MPH JOCTYIIE KUCIOPOAa;

0) Ipu MONaaHUK B OPTAHU3M )KHBOTHOTO U KYJIbTHBHPOBAHUH HA CIIEITUAIBHBIX OCIIKOBBIX
cpenax;

B) MpU HEOJATONIPHUATHBIX YCIIOBUSAX BHEIIHEH CPEIIbL;

T') P OJIHOM OTCYTCTBHH KHCIIOPO/a B OKpYXKaloIIel cpeie.

XKryTuku ciykaT MUKpOOpPTraHU3MaM JIs:

a) MepeIBIKEHHUS;

0) mepeIBIKeHUS ¥ IPUKPETUICHHSI K CIIM3UCTBIM; B) PAa3MHOXKCHUS;
T') 3aIIUTOH OT (harouTo3a.

JKryTtuk cocrour us:

a) TOHKMX JJIMHHBIX HUTEH;

0) ciMpalibHOM HUTH, KPIOKa U 0a3aJIbHOTO TEJbIIa; B) H30THYTOTO OEITKOBOTO IIMJIMH/IPA;
T') U3 IEHTPAIBHOTO CTePKHS (OCH) U KOJIeIl.

[ToaBMXKHOCTD MUKPOOPTaHU3MOB ONPECIISIOT:

a) OKpAcKoi mpernopara CJI0KHBIMH METOJIaMU;

0) IPUTOTOBJICHHEM TIPENapaToOB «BUCYAS» U «Pa3aBICHHAs KAIUIS; B) C TOMOIIBIO
CHELUAIIBHBIX CPEL;

') MAaKpO- U MUKPOMETO/IaMHU.

MoHOTpHUXUH - 3TO:

a) OaKTepUH CO MHOKECTBOM JKI'YTHKOB, PACIIOJIOKEHHBIX MO0 OOKaM KJIETKH WJIM Ha BCEH ee
MOBEPXHOCTH;

0) 6akTepuM HE UMEIOLINE KIYTUKOB;

B) OaKTepuu, UMEIOIIHE )KTYTUK Ha OJTHOM KOHIIE KJIETKH;

) OaKTEepHH C ABYMS MOJSPHO PACTIOTI0KESHHMH JKI'YTHKAMH WJIH UMEOIINE 110 TTYYKY KTyTHKOB
Ha 000MX KOHIIaX.

AmouTpuxuu - 3T0:

a) OaKTepHH CO MHOXKECTBOM KTYTHKOB, PACTIOJIOKEHHBIX TI0 OOKaM KJICTKH WJIM Ha BCeH ee
MOBEPXHOCTH;

0) OakTepuu HE UMEIOIIIHE KTYTHUKOB;

B) OaKkTepuu, UMEIOIINE My4YeK KTYTHKOB Ha OJTHOM KOHIIE KIIETKH;

) OaKTepHH ¢ ABYMSI IOJISIPHO PACTIONOKEHHMHU KTy TUKAMH HJTH HMEFOIIIHE TI0 ITyYKY KTYTHKOB
Ha 00enX KOHI[aX.

JlodoTpuxuu - 370:

a) OaKTepuH CO MHOKECTBOM JKI'YTHKOB, PACIIOJIOKEHHBIX 1O OOKaM KJIETKH WIJIM Ha BCel ee
MOBEPXHOCTH;

0) OakTepuu HE UMEIOIIIHE KTYTHKOB;

B) OaKTepuu, UMEIOIIHNE MyYeK KI'YTUKOB Ha OJJHOM KOHIIE KJIETKH;



') OaKTEepHH C ABYMSI IOJISIPHO PACIOI0KEHHMHU KTy THKAMH MM HMEIOIIHE 110 IMTyYKY KT'YTHKOB
Ha 00CUX KOHIIAX;
1) OAKTEPHH C OJTHUM IOJISIPHO PACIIOIOKECHHM KI'YTHKOM.

Ileputpuxuu - 3T10:

a) OaKTepuH CO MHOXKECTBOM KT'YTHKOB, PACTIONIOKEHHBIX TI0 OOKaM KJIETKH UJIM HA BCEH ee
MOBEPXHOCTH;

0) OakTepun, UMEIONIHE MyYeK KIYTUKOB Ha OJJTHOM KOHIIE KJICTKH;

B) OaKTepuu C IByMS MOJSIPHO PACIIOIOKEHHBIMU JKI'YTUKAMH WM UMEIOIINE 1O MyYKY
KT'YTUKOB Ha 00OWX KOHIIAX;

) GaKTepHUH ¢ OJTHUM HOJSIPHO PACIIOIOKEHHBIM K'Y THUKOM.

ATpuUXHH - 3TO:

a) OaKTepUH CO MHOKECTBOM JKI'YTHKOB, PACIIOJIOKEHHBIX 10 OOKaM KJICTKH MJIM Ha BCEH e
MIOBEPXHOCTH;

0) OakTepuH HE UMEIOIIHE KI'YTUKOB;

B) OaKTepUH, UIMEIONIHME MYYEK KI'YTHKOB Ha OJJHOM KOHIIE KJICTKH;

r) OaKTEepHH C JABYMS MOJIIPHO PACIIOIOKCHHBIMH KT'yTHKAMHU HIIH HMEIOIIHE 10 MyUYKy
KT'YyTHKOB Ha 00CUX KOHI[aX.

AKTHUHOMHIIETHI - 3TO:

a) MEJIKMe MUKPOOPTaHU3MBI TIOJTHOCTHIO JIMIIIEHHBIC TIENTHIOTIINKAHA;

0) MHUKPOOPTaHU3MBI, 00JIaIal0IIHe a0COFOTHBIM Mapa3uTU3MOM;

B) OJTHOKJICTOYHBIC, BETBSIIUECS MUKPOOPTaHU3MBI,

I') MUKPOOPTaHU3MbI, UMCIOIIUE U3MEHYHUBYIO (DOPMY U PA3MHOKAFOIIUECS TOYKOBAHUEM.

Posib aKTHHOMHIIETOB B IPUPOJIC:

a) UTPAIOT BAKHYIO POJIb B 00pa30BaHUU TyMYCa(TUIOJOPOIHOTO CIIOSI IOYBHI); TATOTCHHBIC
BUJIbI - BO30YAUTEIH aKTHHOMHUKO30B;

0) BBI3BIBAIOT Y YEIIOBEKA, )KUBOTHBIX U pacTeHUH crienuduueckrue 601e3HY;

B) BHYTPUKJIETOYHBIC OOTUTaTHBIC MAPa3UThl UMEIOIINE CIOXKHBINA IUKIT Pa3BUTHS,

r) 0ecxXJIOpOoPUIBHBIC HU3IINE 3YKAPUOTUIECKHUE OPTaHU3MBI, UCTIONB3YIONINE JJIsI ITUTAHUS
TOJILKO OpTraHMYECKHEe BEIIeCTBA.

OO11me cBoicTBa aKTUHOMHIIETOB U TPOKAPUOT:

a) pa3MHOKEHHUE C TTIOMOIIBIO CIIOP M BEreTaTHBHO; BHEITHUH BU/I;

0) CTpoeHue sJIEPHOTO almpaTa, HUIMYHE B KJIETOUHOW CTEHKH MYPEHHA;
B) CIIOCOOHOCTh CUHTE3UPOBATh Pa3IMUHbIE IUTMEHTHI;

I') OOIMTaTHBIM BHYTPUKIETOYHBIN apa3uTH3M.

OOu11e cBoicTBa aKTHHOMHIIETOB U DYKApHOT:

a) pa3MHOKEHHUE C TTOMOIIBIO CIIOP M BEreTaTHBHO; BHEITHUH BU/I;

0) CTpoeHue sIIEPHOTO arnmnapaTa, HaIn4ue B KJIETOUHOW CTEHKU MYpPEHHa;
B) CLIOCOOHOCTbh CUHTE3UPOBATh Pa3IN4HbIE TUTMEHTHI;

I') OOIMTaTHBIM BHYTPUKIETOYHBIN apa3uTH3M.

[TpemapaT u3 KyJIbTypbl aKTHHOMHUIIETOB TOTOBUTCS C UCIIOJIH30BAHHEM:

a) CIIeNUAIBHOTO CTEKJIa ¢ JTYHKOMU, ITyTeM MPUTOTOBJICHHS TIperapaTa «BUCSIas W C
MCIIOJIb30BaHNEM OOBIYHOTO MPEAMETHOTO CTEKJIa U IPUTOTOBJICHUEM IIperapaTa
«pa3aaBlICHHAS» KarlIs;

0) myTeM pa3JaBIMBaHMs KOJTOHUH MEXIY ABYMS MPEIMETHBIMU CTEKJIAMH U OKPAIIMBAHUS
MIPOCTBIM CITOCOOOM;



B) MOJIOYHOM KHMCJIOTBI ¥ IPOCMATPUBAETCS MO OOJIBIINM YBEIHUEHHEM;
') MOJIOYHOM KHCJIOTBI, ITyTEM IPUTOTOBIIEHUS MpenaTaTa «pa3/iaBleHHas» Karlis.

['pu6sl - 3T0:

a) 6ecxJIOpoQUIbHbIE HU3ILNE 3yKapUOTUYECKHE OPTaHU3Mbl, UCTIONb3YIOLINE AJIs TUTAaHUS
TOJIKO OPraHUYECKHE BEIIECTBA;

0) 6ecxs10poUIBHBIE MHOTOKJIETOUHBIE 3YKAPUOTHI COCTOSIINE U3 BETBUCTOIO MULIEIIHS; B)
9YKapUOTHUYECKUE OPraHU3Mbl, PA3MHOXKAIOLIUECS PEIPOAYKTUBHO U BET€TaTUBHO;

I') JJIMHHBIE 0eCXJI0pO(pUIbHBIE BETBAIINECS OPraHU3MBI.

Kierounas creHka rpuOoB COJIEPIKUT:

a) MeNTH/IOTJINKAH;

0) XUTHHOIIOIO0HBIC U 1IEJUTIOJI030TI0I0OHBIE BEIIECTBA; B) JIUIHUABI U MTOJIUCAXAPHIBI;
T') KJIIETOYHAsI CTCHKA OTCYTCTBYET.

[To BHemHEMY BUAY TpHOBI OBIBAIOT:

a) APOAOKETIONO0HBIC U MULICINAIIBHBIC;

0) mapoBUAHbIE, TATIOYKOBUIHBIC U U3BUTHIE; B) JJIMHHBIC U KOPOTKHE HUTEBU/IHBIE;
T')OKPYTJIbIE ¥ KOJIOOBUIHBIC KIICTKH.

HusmirMuy Ha3bIBatOT TPUOBL:

a) IPOXKENOA00HBIE;

0) UMEIOIIUE CENTUPOBAHBIN MUIIEIUI; B) PA3MHOXKAIOLIHECS TOYKOBAHUEM;

') y KOTOPbIX TU(BI HE Pa3/ieJeHbl ONEPEUHBIMU IEPErOPOJKaMU Ha OTAENIbHbBIE YUACTKH.

Boicimu Ha3bIBalOT rpUObI:

a) IPOXIKETIOA00HBIE;

0) UMeIoIIME CENTUPOBAHBIN MUIIEINI; B) pAa3MHOKAIOIIUECS TTIOYKOBAHUEM;

I') Y KOTOPBIXT T'H(bI HE pa3/iesieHbl NONEPEYHBIMH MIEPErOPOAKAMH HA OTAEIbHbBIC YUACTKH.

CogepIiiieHHbIE TPHOBI - 3TO:

a) TpuOBI Pa3MHOXKAIOIINECS TOYKOBAHUEM;

0) He UMeIoIIMe TI0JI0BOM CTaluu Pa3MHOKEHHMSI; B) MMEIOIIME MTOJIOBYIO CTaIUI0 Pa3MHOKEHMS,
I') IaTOTE€HHBIE.

HecoBepuiennsle rpudsl - 3T0:

a) TpuOBI Pa3MHOXKAIOIINECS TOYKOBAHUEM;

0) He UMeIoIIMe TI0JI0BOM CTaluU Pa3MHOKEHHMSI; B) MMEIOIIME MTOJIOBYIO CTaIUI0 Pa3MHOKEHMUS;
I') IaTOTE€HHBIE.

[Tpenapat u3 KyJnbTypbl rpHOOB TOTOBUTCS C UCTIOIb30BAaHUEM:

a) CIEIHMAaIbHOTO CTEKJIA C JIYHKOMW, ITyTeM MPUTOTOBIICHHS ITPerapara «BUCSYAsD) UITH C
UCIIOJIb30BaHHUEM OOBIYHOTO MTPEIMETHOTO CTEKIIa U MPUTOTOBJICHHUEM TIperapara «pa3aaB-
JICHHAS» KaIljs;

6) HYTGM pa3[[aBJ'[I/IBaHI/I$I KOJIOHUHN ABYMs HpeI[MCTHBIMI/I CTCKJIaMH U OKpaIHI/IBaHI/ISI HpOCTI)IM
CII0CO00M;

B) MOJIOYHOM KHUCIJIOTBI ¥ IPOCMATPUBAETCS MO OOJIBIIUM YBETHUEHHUEM;

') MOJIOYHOM KHUCIIOTHI, ITyTEM MPUTOTOBJICHHUS TIperiapaTa «pa3iaBJicHHas Karuis.

3UTOMULETEHI - 3TO:

a) HU3ILIKME COBEpIIeHHbIE TPUObI npeacTaBuTeas Mucor mucedo;

0) BeIcIIME coBepIeHHBIe TpuObI penctaButenu Aspergillus flavus;
B) BBICLINE HECOBEPILIEHHBIE IPpUOHI MpeacTaBuTenu poja Trichophiton;



F) AJIWHHBIC BETBANIUCCA OPTraHU3MBI.

ACKOMHUIIETHI - 3TO:

a) HU3LIME COBEPILEHHBIE IPUOBI peacTaBuTens Mucor mucedo;

0) BBICIIE COBEpIIICHHBIC TPpUOKI pencTaButenu Aspergillus flavus;
B) BBICILIME HECOBEPIIEHHBIE TPHOBI MpeacTaButenu poaa Trichophiton;
T') JJMHHBIC BETBSIINECS OPTaHU3MBI.

JledTepOMHUIIETHI - 3TO:

a) HU3LIME COBEPILEHHBIE TPUOBI, peacTaBuTeas Mucor mucedo;

0) BBICIIIE COBEpIIICHHBIC TPpUOKI pencTaButenu Aspergillus flavus;
B) BBICILIME HECOBEPIIEHHBIE TPHOBI MpeacTaButenu poaa Trichophiton;
T') JUIMHHBIE BETBSIIUECS OPTraHU3MBI.

Bompocsl k TecTy 1o TeMe «PHU3H0a0rust MUKpOOPrain3mos. IlaToreHHbsle cBOMCTBA
MHUKDPOOPTaHU3MOBY»

YT0 nosry4ar0T MUKPOOPIaHU3MbI B IIPOLIECCE TUTAHUS:
SHEPUIO JJIS1 )KU3HEACSATEIbHOCTH;
MATATEJbHBIE BEIIECTBA;

BUTAaMUHBI U (DEPMEHTHI;

BOJly ¥ KMCJIOPOZ.

[TurarenbHble BelleCcTBa MOCTYNAIOT BHYTPh MUKPOOHON KIETKH:
nyTeM (arounuTo3a U MUHOLUTO34;
® 33 CYEeT pa3HUIIbl KOHIIEHTPAIMH TUTATEIbHBIX BEIIECTB B TEJIE MUKPOOA U MUTATEILHOM
pacTBOpe; 3a CYET CTEPEOXUMHUECKOT0, CIIeLU(PUIECKOT0 EPEHOCA; 33 CUET
CHOCOOHOCTH MUKPOOPTaHU3Ma MEHSITH 3apsITHOCTh KIETOUYHOU CTEHKH;
® 33 cyeT adpOOHOT0 M aHA3POOHOTO JAETHIPOTCHUPOBAHUS U OPOKEHHS,;
3a CUEeT KJIETOK-XO035IEB.
[To Tumy yriiepoaHOTO THUTIA MUTAaHUS MUKPOOPTaHU3MBI JIeIISITCS Ha!
MeTaTpodHbie mapaTpodHsIe;
POTEOINTHYECKUE, IE30MUHUPYIOIINE, HUTPATHO-HUTPUTHEIE, a30T(HUKCUPYIOIIHE;
ayTpodHbIE 1 reTepOTPOQHbIE;
XEMOOPTraHOTPO(BI U Canpo(UTHI.

ITo cnocoOy ycBOEHMS a30TUCTBIX BEIIECTB MUKPOOPTaHU3MBbI MOAPA3EIAIOTCS Ha:
MeTaTpodHbie mapaTpodHsIe;
® [IPOTEOJIUTUYECKUE, IE€30MUHUPYIOLINE, HUTPATHO-HUTPUTHBIE, A30T(PUKCUPYIOLIHE;
e ayTpodHbIe U TeTepOTPO(DHEIE;
®  XeMOOPraHoTpO(bl U canpOPUTHI.

YT0 noxy4ar0T MUKPOOPTaHU3MBbI B IPOLIECCE ABIXAHUS:
SHEPUIO JUIS )KU3HEEATENbHOCTH;

IIUTATEIbHBIEC BEILIECTBA,

BUTAMUHBI U (PEPMEHTHI;

BOJY U KHCJIOPOJ.

CriocoObI IbIXaHUs MUKPOOPTaHU3MOB:
e (hakyJbTaTUBHO M OOJIMTaTHO a3pOOHBIN U aHAYPOOHBIIA;
e a3poOHBIN, aHadPOOHBIH, OpOKEHNUE;



® CIHPTOBOE, MOJIOYHO—KHUCIIOE U APYTHEe BUIbI OPOKEHMUS,;
e a’pOOHBIN U aHAIPOOHBIH.

K a3poOHBIM MUKpOOpraHu3MaM OTHOCST:
® KOKKOB, OAIMIIJI, KJIOCTPUIMIA;
e KOKKOB, OaIlMILI;
e OakTepuil M KJIOCTPUIUH;
®  KJIOCTPUJHM.

K ana’poOHBIM MUKpOOpPraHU3MaM OTHOCST:
KOKKOB, OaIiul, KJIOCTPUIUN;

KOKKOB, OaIu;

OaxTepuil U KIOCTPUINIL;

KJIOCTPUJIUM.

Jlnst co3panust aHadPOOHBIX YCIIOBUM B JTAOOPATOPHH MCIIOIB3YIOT:

METO/I CIIeIIMaIbHBIX MTUTATEIbHBIX CPE;

¢u3nyecKuil ¥ XUMHUYECKUI METON;

OHMOJIOTHYECKUI METOI;

bu3HYeCKUil, XUMUICCKUH, OMOIOTUICCKUH, KOMOMHUPOBAHHBIN, CIICITHAIEHEIC
MUTATEJIbHBIE CPEJIbI.

Crepunuzanus:
® TIPOIIECC, BBI3BIBAIOIINKI rH0EIh MUKPOOPTaHU3MOB (B BEr€TaTUBHOW U CITOPOBOM
opme);
e poOHOE BO3ACHCTBUE Ha MUKPOOPTraHU3MBbI Temiieparypoi meree 100°C B Teuenue
HECKOJIbKUX ITHEH;
e yHHUYTOXEeHUE MukpoopranuzmoB T=120°C noja naBieHuem;
poIiecc, Py KOTOPOM MOTHOAI0T BereTaTuBHBIC (DOPMbI MUKPOOPTAaHU3MOB, @ CIIOPBI
COXPaHSIOTCS.

ITosydyeHne 4ucTOi KyJIbTypbl MUKPOOPTaHU3MOB - 3TO:
e BBIpAIlMBaHNE MUKPOOPTraHU3MOB Ha CIIELIMAIbHBIX IUTATEIbHBIX CPENAX;
e BbIpalllMBaHWE MUKPOOPTraHU3MOB Ha YHUBEPCAIbHBIX MUTATEIbHBIX CpEAax;
e BbIpalllMBaHNE NAaTOI€HHBIX MUKPOOPTIaHU3MOB B J1a00paTopuu;
® BBIJIEJIEHUE U3 CMECH OJIHOIO BUJAa MUKPOOa.

TpeboBanusi, mpebsABIsEMbIE K TUTATEIbHBIM CPEIAM:
e HEeoOXOAMMBII HA0Op MUTATENBHBIX BEIIECTB, BUTAMUHOB U (DEpMEHTOB;
® CTEpPWIBHOCTH U MPO3PAYHOCTB;
e HeoOX0AMMBbII HA0Op MUTATEIBHBIX BEIIECTB, ONITHMaJIbHAas BIaXXHOCTb U KUCIOTHOCTb,
CTEpUIIbHOCTD U MPO3PauyHOCTb;
® ONTUMAaJIbHAS BJIAXXHOCTh, ONTUMAIIbHBII COCTaB MUTATEIbHBIX BEIIECTB.

[TutarensHbIE Cpebl KIacCCUPUIIUPYIOT:
® [10 KOHCUCTEHIINH;
® [10 KOHCUCTEHIINH, TPOUCXOKIECHUIO U HA3HAYEHUIO;
® 10 Ha3HAYEHUIO;
® 10 IPOUCXOXKICHHUIO.

YHI/IBepcaJ'IBHBIe IMUTATCIIBHBIC CPCAbI:



Cpebl )KUBOTHOTO TIPOUCXOKICHNUS;
Cpelibl, IpeIHa3HaYCHHbIE JJIs1 BhIpAMBaHUs OOJIBIIOTO YHCIIa MUKPOOPTaHHU3MOB;
Cpelibl, B KOTOPBIX MOJABJISETCS POCT COMYTCTBYIOIIUX OaKTepUil;

Cpe/lbl, U3TOTOBJICHHBIE CUHTETUYECKUM Ty TEM.

K CIICHUAJIBHBIM IMUTATCIIBHBIM CpE€aaM OTHOCAT:

Cpe/Ibl JUTsl KYJIbTUBUPOBAHUS OT/ICIBHBIX BHJIOB MUKPOOPTaHU3MOB;

Cpe.ibl, /IS BBIICIICHUS U3 MaTepraa OJHOTO BUa MEKPOOPTaHH3Ma;

n30upaTeabHbIC MTUTATEIbHBIC CPEJIbI;

crienuanbHele, MU depeHIHaTLHO-TUATHOCTHYECKHE, JJICKTUBHBIE, CEJICKTUBHBIC, CPEIbI
oOorareHus.

KynbTypanbHbie cBOICTBA MUKPOOPTaHU3MOB:

CIIOCOOHOCTH pacTu Ha YHUBEPCAJIBbHBIX ITUTATCIIBHBIX CPEAAX;

XapaKkTep poCTa B XKUAKHUX, IMTOIYKUAKHNX U Ha IIJIOTHBIX ITUTATCIIBHBIX CPEAaxX;
CIIOCOOHOCTH pacTu Ha CICHHUAJIBHBIX ITUTATCIBHBIX CPEAAX;

CIIOCOOHOCTH U3MEHSITH LIBET U KOHCHUCTECHIIMIO MUTATSIbHOMN CpCIbl.

HpI/I POCTC MUKPOOPIraHU3MOB Ha KXKUJIKHX ITUTATCIBbHBIX CPCAAX:

OTIPEICIISAIOT XapaKTep U CTENEeHb IOMYTHEHHSI CPEJIbl; OCAA0K UITU TUICHKY (TIpH
HAJIMYUH): IBET, OTTEHOK, TONIINHY, XapaKTep MOBEPXHOCTH, KOHCUCTEHIIUIO U JIP.;
ONPENENAI0T IOMYTHEHUE CPEJIbl; CTENIEHb U UHTEHCUBHOCTD €€ Pa3KUKECHUS;
YUUTHIBAIOT GOpMy, pa3Mep, Kpail KOJIOHUH, IPO3PaYHOCTh U OJIECK, IIBET, MPODUIIB,
MOBEPXHOCTh, KOHCUCTEHIUIO, CTPYKTYPY, XapaKTep poCTa U OJHOTUIIHOCTh KOJIOHHIA;
YUUTBHIBAIOT IOBEPXHOCTHBIE, TTTyOMHHBIE U JIOHHBIE KOJIOHUU.

IIpu pocTe MUKpPOOPraHN3MOB Ha IUIOTHBIX ITMTATENbHBIX CPENAX:

OIIPEAEIISAIOT XapaKTep U CTENIEHb IOMYTHEHUSI CPEJIbl; OCAZA0K WU IUIEHKY (IIpU
HAJIMYMHK): LIBET, OTTEHOK, TOJILIMHY, XapaKTep NOBEPXHOCTH, KOHCUCTEHIIUIO U Jp.;
OIIPEACIISAIOT IOMYTHEHHUE CPENIBI; CTENIEHb U MHTEHCUBHOCTD €€ Pa3KUKCHHUS,
YUUTBIBAIOT GOPMY, pazmep, Kpail KOJIOHUH, IPO3PAUYHOCTh U OJIECK, I[BET, IPOQHIIb,
MIOBEPXHOCTh, KOHCUCTEHLUIO, CTPYKTYPY, XapaKTep poCTa U OJHOTUITHOCTb KOJIOHHIA;
YUUTBHIBAIOT IOBEPXHOCTHBIE, TTTyOMHHBIE U JIOHHBIE KOJIOHUU.

®a3bl pa3BUTHA OaKTEpUATbHON MOMYJISILINN:

CTalllOHapHasl, 3aJIep’KKa pa3MHOXKEHHUS, JJorapuMuyeckasi, CTalluOHApHBIM MaKCUMYM,
yCKOpeHHe Tuoenu, Jorapupmuueckas rudesb, yMEHbIIEHHE CKOPOCTH OTMUPAHUS;
CTallMOHApHas, JJorapu(mMuyeckas, MaKkCUMalbHas, yCKOpEeHUe ruoenm;

3aJiepXKKa pa3MHOXKEHHUSI, JJIOTapu(PMUUIECKHI POCT, MAKCUMYM POCTa, YCKOpEHHE rM0enu;
3aJiepXKKa pa3MHOXKEHHMS, JIorapuMudeckas, yCKOpeHHe pocTa, MAaKCUMYM pOCTa,
CTallMOHApHAasl.

DepMeHTHI — 3TO:

BBICOKOMOJIEKYJISIPHbIE OMOJIOTUYECKHE TTOJTMMEPHI, TIOCTPOCHHBIE U3 MOHOHYKJIEOTH/IOB;
BBICOKOMOJIEKYJISIPHBIE a30TCOAEPKAIUE OPTaHNYECKUE COECTUHEHNS;

OpraHUYeCcKHe BEILECTBA, BHIMOIHAIONINE YHEPTETHUECKYIO pOJIb B MeTabosIn3Me
MHUKPOOPTaHNU3MOB;

cnenuduyeckre OpraHu4eckre KaTaanu3aTopbl OEIKOBON MPUPOIBI.

OxkcumopeayKTasbl — 3TO:



(bepMeHTHI, KaTaTU3UPYIONINE PEaKIMH PACLICTIIICHNsI OETIKOB, )KUPOB U YTIIEBOJIOB C
y4aCTHEM BOJBIL;

(bepMeHTHI, KaTaTU3UPYIONINE OKUCIUTEIbHO-BOCTAHOBUTEIBHBIC PEAKIIHH;

(bepMeHTHI, KaTaTU3UPYIOIIUE IEPEHOC OTACIBHBIX PAJAUKAIOB, YACTSH MM HENbIX
ATOMHBIX I'PYII OT OJHUX COCIUHEHUN K IPYTUM;

(epMeHTHI, KaTaTU3UPYIOLIUE OTIIEIUIEHHE OT CyOCTPaTOB OIIPEIeIEHHBIX XUMUYECKIX
TpymIl ¢ 00pa30BaHUEM JBOMHBIX CBSA3EH WM MPUCOSANHEHHUE OTACIIBHBIX TPYIIIT WIH
paZvKaJIOB 110 JBOMHBIM CBS3SM.

Tpancdepassi - 310:

(bepMeHTBI, KaTaTU3UPYIOIINE PEaKIIMK PACILEeIVICHUs OEJIKOB, dKUPOB U YIIIEBOIOB C
Y4acCTHUEM BOJIbI;

(bepMeHTHI, KaTaTU3UPYIOIIUE OKUCIUTEIbHO-BOCTAHOBUTEIBHBIC PEAKIINH;

(bepMeHTHI, KaTaTU3UPYIONIUE IEPEHOC OTACIBHBIX PAJAUKAIOB, YACTSH MM HENbIX
ATOMHBIX TPYIII OT OAHUX COCAUHEHUM K JPYTUM;

(bepMeHTHI, KaTaTU3UPYIOIIUE OTIIEINIEHHE OT CyOCTPATOB OIPEICIIEHHBIX XUMHYECKIX
rpynn ¢ 00pa3oBaHUEM JBOWHBIX CBSA3EH WM MPUCOSAMHEHHUE OTACIbHBIX TPYIII WIH
paIMKaIoB IO ABOMHBIM CBS3SIM.

I'mpposnasel - 3T0:

(epMEHTBI, KaTaJIU3UPYIOIIME PEAKIIMH PACILEIVIEHNUs OEJIKOB, KUPOB U YIJIEBOJOB C
Y4aCTHEM BOJIbI;

(bepMEeHTBI, KaTaTU3UPYIOIINE OKUCIUTEIbHO-BOCTAHOBUTENBHBIE PEAKIINN;

(bepMeHTBI, KaTaTU3UPYIOIIKE NEPEHOC OTACTBHBIX PAIUKAIOB, YacTeH WIH LEIbIX
ATOMHBIX TPYII OT OJHUX COSIUHEHUN K JIPYTUM;

(bepMeHTHI, KaTaTU3UPYIONIUE OTIIETICHHE OT CyOCTPaTOB OIPEISIIEHHBIX XUMHYECKIX
rpynn ¢ 00pa3oBaHUEM JBOWHBIX CBSA3€H MM MPUCOSAMHEHHE OTACIbHBIX TPYIII WIH
PaAMKaJIOB IO JBOMHBIM CBSI3SIM.

JInasel - 310!

(dbepMeHTHI, KaTAIM3UPYIOIINE PEAKIINU PACIIEIIIICHUST OSJIKOB, JKUPOB U YTIIEBOJIOB C
Y4aCTHEM BOJIbI;

(bepMEeHTHI, KaTaTU3UPYIOIINE OKUCIUTEIHHO-BOCTAHOBUTENBHBIE PEAKIINN;

(hepMeHTHI, KaTATU3UPYIOIINE TIEPEHOC OTIETBHBIX PAJANKATIOB, YaCTEH MITH IIEJIBIX
AQTOMHBIX TPYIIT OT OJHUX COEIUHEHUN K IPYTUM;

(bepMEeHTHI, KaTaTu3UPYIOIIKE OTIIETUIEHHE OT CyOCTPaTOB ONMPEACTEHHBIX XUMUYECKUX
TpYII ¢ 00pa30BaHUEM JBOMHBIX CBSI3E€H HIIM MMPUCOCIUHEHHUE OTACIBHBIX TPYTII HIIN
PaaNKaIoB MO TBOMHBIM CBS3SIM.

H3omepassl - 310:

(bepMEeHTHI, KaTaTU3UPYIOIINE PEaKINK PACIIEIUICHUS OEKOB, KUPOB U YTIIEBOIOB C
y4acCTHUEM BOJIbI;

(dbepMeHTHI, KaTATU3UPYIOIINE OKUCIUTETEHO-BOCTAHOBUTEIHHBIC PEAKIINH;

(dbepMeHTHI, KaTATU3UPYIOIIHNE MIEPEHOC OTASIBHBIX PAJUKAIOB, YACTEH WITH IEIIbIX
aTOMHBIX TPYIII OT OJHUX COCAUHEHUM K JPYTUM;

DepMEeHTBI, OCYLIECTBIIOLINE PEBPALLCHUS OPraHUYECKUX COCITMHEHUN B UX U30MEPBI.

JIurassl - 9T0:

(bepMeHTHI, KaTATM3UPYIOIIHE MPOIECCHl CHHTE3a CBs3EH 3a cueT sHepruu pacmana ATD;
(1)epMeHTI)I, KaTaAJIM3UPYIOIIHUEC OKUCIIUTECIIbHO-BOCTAHOBUTCIIBHBIC PCAKITHNN,



(dbepMeHTHI, KaTaTU3UPYIOLIUE IEPEHOC OTACIBHBIX PAJAUKAIOB, YaCTSH MM HENbIX
AQTOMHBIX TPYIII OT OJHUX COCIUHEHUN K IPYTUM;

(dbepMeHTHI, KaTaTU3UPYIONIUE OTIIEINIEHHE OT CyOCTPATOB OIPEACIIEHHBIX XUMHYECKIX
rpymni ¢ 00pa3oBaHUEM JBOMHBIX CBSA3EH WIIM MPUCOEANHEHHE OTACIIBHBIX IPYII WIH
PaaMKaIOB 0 JBOMHBIM CBS3SIM.

CaxapoauThyecKne CBOMCTBAa MUKPOOPTaHU3MOB OIIPEIETISIOT:

0CceBOM Ha I epeHInalIbHO-TUarHOCTHYECKUE CPEJIbI C PA3IMUYHBIMU YTIIEBOIAMH U
MHIUKAaTOpaMu;

nocesoM Ha MIDK, npocToe M0JIOKO, CBEpHYTYIO JIOLIAINHYIO KPOBSIHYIO CBIBOPOTKY,
KOaryJupOBaHHbIN KypUHBINA OEJIOK;

METOJIOM C UCIIOJIb30BaHNEM UHAUKATOPHBIX OyMaXKek;

IIOCEBOM Ha MUTATEIbHBIE CPEJIbl, CoAepKalie 1epruOPHHIPOBAHHYIO KPOBb.

[IporeonuTnyeckue cBOMCTBA MUKPOOPTaHU3MOB OIPEIEIISIOT:

IIOCEBOM Ha I[I/I(bq)epCHI_[I/IaJIBHO-III/IaFHOCTI/I‘-ICCKI/Ie CpCabl C pa3JIMYHbIMU YTIJICBOAAMU U
HHJUKaTOpaMu;

noceBoM Ha MIDXK, npocToe MOI0K0, CBEpHYTYIO JIOIIAJUHYI0 KPOBSHYIO CHIBOPOTKY,
KOaryJUpOBaHHbIN KypUHBIHA O€JIOK;

METO/IOM C UCHOJIb30BAHUEM MHIUKATOPHBIX OyMaXkeK;

IIOCEBOM Ha MUTATENbHbIE CPeJibl, cofepxalue 1epuOPMHUPOBAHYIO KPOBb.

O06pa3oBaHre KOHEYHBIX MTPOAYKTOB pacmajia 6eaKkoB (MHI0JI, CEPOBOIOPO) OTPEACIISIOT:

0CEBOM Ha ¢ depeHInaIbHO-TMarHOCTHUECKUE CPEJIbl C Pa3IMUHBIMU YIJIEBOJIAMH U
HHJUKaTOpaMu;

noceBoM Ha MIDXK, npocToe MOI0K0, CBEpHYTYIO JOIIAJUHYI0 KPOBSHYIO CHIBOPOTKY,
KOaryJUpOBaHHbIN KypUHBINA O€JIOK;

METO/IOM C UCHOJIb30BAHUEM MHIUKATOPHBIX OyMaXKeK;

MIOCEBOM Ha MUTATEIbHBIE CPEIbI, coaepKamue 1epuOPHHUPOBAHYIO KPOBb.

I'eMonuTHYeCcKuEe CBOMCTBA MUKPOOPTaHU3MOB OIPEIEISIOT:

0CceBOM Ha i pepeHnanbHO-AMarHOCTUYECKUE CPEIbI C PA3TUYHBIMH YIJIEBOAAMHU U
UHJUKATOpaMu;

nocesoM Ha MIDK, nmpocToe M0JI0OKO, CBEpHYTYIO JIOIIAIMHYIO KPOBSIHYIO CBIBOPOTKY,
KOaryJIMpOBaHHBIN KypUHBIN O€NoK;

METOJIOM C UCIOJIb30BAHUEM UHAMKATOPHBIX OyMakek;

MIOCEBOM Ha MUTATEIbHBIE CPEbl, COAEpKaIINe 1ePUOPUHUPOBAHYIO KPOBb.

Yro Takoe aHTUOUOTHKU?

BEIIIECTBA yOUBaOLUe OaKTepuy;

BElIeCTBAa MUKPOOHOT0, PACTUTENIHLHOTO MWJIM KUBOTHOTO IPOUCXO0XKIEHUS, CTIOCOOHBIE
MOBPEXAAaTh 000JI0YKH SPUTPOLUTOB U BBI3BIBATH '€MOJIN3;

cnenuguyecKre BelecTBa KU3HeIeATeIbHOCTH OaKTepuii, aKTHHOMHUIIETOB, TJIECHEBBIX
rpuOOB, paCTEHUH U KUBOTHBIX TKaHEH, yTHETAOIINE POCT U Pa3MHOKEHHUE MUKPOOOB U
ryOUTENbHO IEUCTBYIONIMX HA €IUHUYHbBIE U3 HUX;

SH3UMBI, PaCIEIUISIONINE CI0KHBIE MOJIMCaXapuabl KJIETOYHOW 000I0UKHU U
BBI3BIBAIOIINE JTU3UC TPAMIIOJIOKUTENBHBIX MUKPOOPTaHU3MOB.

Yto Takoe MaTOreHHOCTh MI/IKpOOpFaHI/BMOB?



CHOCOOHOCTh MUKPOOPTaHU3MOB IIPEOI0JIEBATh 3alIUTHBIE Oaphepbl MAKPOOPTaHU3MA,
IIPOHMKATh B OPraHbl TKaHU U IIOJIOCTH, PA3MHOKATHCS B HUX U ITOJABJIATH 3aIUTHBIE
CpEICTBA OPraHU3Ma;

CHOCOOHOCTh MUKPOOPra3MoB 00pa30BbIBaTh AJOBUTHIE AJIS1 MAKPOOPraHU3Ma BEIIECTBA;
XapaKTepHOE UHANBUIYaIbHOE KAYECTBO MUKPOOPraHU3MOB, €r0 CLIOCOOHOCTh
peann30BaTh CBOMCTBA IMATOI€HHOCTH IIPU ONPEIEICHHBIX YCIOBUAX 3apaKECHUs
KUBOTHOTO;

9BOJIIOLIMOHHO 3aKpeIIeHHAasl XapaKTepUCTHKa BU/Ia; TOTEHIUAJIbHAS CIIOCOOHOCTh
BBI3BIBATH MPH OJIArONMPUATHBIX YCIOBHIX MH(EKIIMOHHBIH MpoIecce.

BupyiieHTHOCTh MUKPOOPTraHU3MOB - 3TO:

CHOCOOHOCTh MUKPOOPTaHU3MOB IIPEOI0JIEBATh 3alIUTHBIE Oaphepbl MAKPOOPTaHU3Ma,
IIPOHUKATBH B OpraHbl TKAHU U MTOJIOCTH, PA3MHOKAThCS B HUX U IIOJABJIATh 3aILUTHBIC
CPEICTBA OPTaHU3MA;

CHOCOOHOCTH MUKPOOPTra3MoB 00pa30BhIBATh SOBUTHIC JJISI MAKPOOPraHU3Ma BEIIECTBA;
XapaKkTepHOE UHANBUAYAIbHOE KaYeCTBO MUKPOOPTaHU3MOB, €T0 CIIOCOOHOCTh
pean30BaTh CBOMCTBA MATOT€HHOCTH IIPH OIIPENIETICHHBIX YCIOBUAX 3apakeHUs
KUBOTHOT'O;

9BOJIIOLIMOHHO 3aKpeIIeHHasi XapaKTepUCTHKa BU/Ia; TOTEHLMAJIbHAS CIOCOOHOCTh
BbI3bIBAaTh IPU OJArONPUATHBIX YCIOBUAX NH(EKIIMOHHBIN MTPOLIECC.

NHBa3uBHBIE CBOMCTBA MUKPOOPTAHU3MOB:

HpI/ICHOCO6I/ITJII>HI)Ie MEXAaHU3MBI ITaTOT'CHHBIX MI/IKpO6OB K MCHATOIHUMCSA yCIIOBUAM
MaKpOOpraHu3Ma;

CIIOCOOHOCTH MUKPOOA MPOYIIMPOBATH BEIIECTBA, HAPYIIAIOIINE TOCTOSTHCTBO
BHYTpPEHHEH Cpejlbl OpraHu3Ma ITyTeM H3MEHEHHUS, €0 METa00IMIECKUX (PYHKIIHIA,
CIOCOOCTBYIOT MPEOJIOJICHUIO MUKPOOPTAaHU3MOM 3aIIUTHBIX OaphEPOB
MaKpOOpraHu3Ma;

CIIOCOOCTBYIOT pa3MHOXKEHHIO MUKPOOa BHYTPH MakpOOpraHu3Ma.

K ¢epmeHTamM naToreHHOCTH, CIIOCOOCTBYIOIIMM POHUKHOBEHUIO MUKPOOPTaHHU3Ma B
MaKpOOPraHu3M, OTHOCST:

A-TIpOTENH 30JI0TUCTOr0 CTa(hUIOKOKKA, M-IPOTENH MUOTEHHOTO CTPENTOKOKKA, Vi-
AQHTUTEeH CAJIbMOHEIUI, JIMIHU/IbI KOpJI-(haKTopa MUKOOAKTEPUH;

rHalypoHUAa3a, HelipaMMHKa3a, T1a3MoKoaryJsasa, 1e30KCUpHOoOHyKIeasa,
KoJIJIareHasa, (PuOpUHOIN3HH;

TeMOJIN3HH, JIEHKOLMINH, HEHPOTOKCHHBI, SHTEPOTOKCHHBI, THCTOTOKCHHBI,
HK30TOKCUHBI ¥ 3HJIOTOKCHHBI.

OK30TOKCUHBI:

0071a/1a10T BEIPKEHHBIMU aHTUT€HHBIMH CBOMCTBAMU; TEPMOJIA0MIIbHBI, BBIICIISIOTCS
MHKPOOPTaHU3MOM Ha NPOTAKCHHUU €T0 )KU3HU, KaK MMPOAYKTEI O6MeHa;

00pa3yroTcs mociie pacmnaaa MUKPOOHOM KJIETKU, TEPMOJIAOMIbHBI, Cl1a0ble aHTUTCHBI,
00J1a1a10T BRIPAXKEHHOM TPOITHOCTHIO K IEHTPATBHON U NTepu(EepUISCKUM HEPBHBIM
TKaHSIM;

TOPMO3SIT TEPMOPETYJIISLUIO, IOHUXKAsi TEMIIEPATYpy TeJla; MPUBOIAT K JECTPYKIIMU
KJIETOK CHCTEMbI MOHOHYKJICAPHBIX (haroluToB.

OHIOTOKCHUHBI:

O6J'IE[,Z[8.IOT BBIPAXKCHHBIMH aHTUT CHHBIMUA CBOﬁCTBaMH; TepMOHa6I/IJ'H:HBI, BBIACIAIOTCA
MHKPOOPTaHU3MOM Ha MPOTAKCHUU €TI0 )KU3HU, KaK MPOAYKTBL O6MeHa;



e 00pasyroTcs Mmociie pacnaga MUKpOOHOH KIETKH, TePMOIaOUIbHBI, ClIa0ble aHTUTCHBI;

e 007aIarOT BRIPAXXCHHOM TPOITHOCTHIO K IIEHTPAIBHON U Iepru(epUIECKIM HEPBHBIM
TKaHSIM;

® TOPMO3SIT TEPMOPETYIISALHNIO, TOHIKASL TEMIIEPATYpy TeJa; MPUBOAST K IECTPYKIUN
KJICTOK CHCTEMbI MOHOHYKJICAPHBIX (DaroI1TOB.

Oco0Ople BemecTBa, 00pa3yeMbie MaTOTeHHBIMA MUKPOOPTaHU3MaMHU B OPTaHU3ME KHUBOTHOTO,
YTHETAIONIUE 3aIIUTHBIC OPTraHU3MBbI, BKJIFO4Yas (haronuTos:

® aHTUOMOTHKH;

® aQHTHUTCNA;

®  arpecCUHBb;

®  aHATOTOKCHHEI.

O6e3BpekeHHbIe IUTEIbHBIM Bo3aeiicTBreM Gopmanuna(0,4-0,5%) 3K30TOKCHHBI €
MOJIHOCTBIO COXPaHEHHBIMU aHTUTEHHBIMH CBONCTBAMMU:

® arpeccuHBl;

® aHAaTOTOKCHHEI;

® AHTUTCHBI;

® AHTUTOKCHUHBI.

Mukpoopranusmsl, pa3BUBasCh B COCTaBE OJJHOTO 1I€H03a, HE OKa3bIBAIOT JPYT HA JApyra HU
MOJIOKUTEIBHOTO, HU OTPULIATEIHHOTO BIUSHHUS - 3TO:

e HEeWTpaIn3M;

® KOMMEHCAJHI3M;

e cuHTpoUs;

®  MYTYyaJu3M.

B3anMooTHOImEeHNs MEXTy BUAAMHU, KOTOPBIE COPEBHYIOTCS 32 MMTAHUE HAa OJTHUX U TEX KE
cyOcTparax:

® HEUTpAIIU3M;

e cuHTpodus;

*  MyTyalu3M;

® KOHKYpEHIIMS.

B3aumooTHoOIIEHUS MKy MUKPOOPTaHU3MaMHU, IPU KOTOPOM J1Ba BUJa OaKTepuil criocOOHBI
OCYILIECTBIISATH COBMECTHO MPOLIECC, KOTOPBIA HU OJJUH U3 HUX HE B COCTOSHUU BBITIOJIHUTD B
OTJIEIbHOCTH:

®  MyTyaJu3M;

e CcHMOMO3;

e cuHTpodus;

®  HEUTPOJIU3M.
CoXUTENBCTBO MUKPOOPTAaHU3MOB, IIPU KOTOPOM CO3/aI0TCsl OJIaronpusTHbIE YCIOBUS IS
000X MapTHEPOB:

®  MyTyaJu3M;

® KOHKYpEHIHS;

® CHUHTpPOIHNS;

® HEUTPAIU3M.

dopma COXKHUTENbCTBA, IPU KOTOPOW OJIMH U3 CUMOMOHTOB JKMBET 3a CUET X0351HA, TOJIb3yeTCs
€ro 3alIUTOM, He IPUYMHSSA X035IMHY HUKAKOTro Bpesa:
*  MyTyallu3M;



® KOHKYpEHIHS;
® KOMMCHCAIH3M,
e cuHTpOoduUS.

AnantuBHas peakiys MUKPOOPTaHW3MOB Ha BHEIIHUE Pa3paXkKUTENH, 00eCIICUHBAOIIAs]
BBDKMBAEMOCTh MUKPOOHBIX MOIMYJISALUN B U3MEHUBIIUXCS YCIOBHSIX CPEJIbI:

Mo uKaIs;

MyTaIus;

cuHTpOdUs;

peBepcHs.

H3menenne reHoMa OaKTepHU-PEIMITUEHTA B PE3YJIbTATE MOTIIOIICHHS U3 CPebl CBOOOTHOTO
¢parmenta JIHK xnerku-mpoHopa:

® MoAM(UKAIHS;

e TpaHchopMaLus;

®  TpPaHCAYKIUS;

®  KOHBIOHTAIHS.

[Tepenavya [IHK ot KJIeTKH-TOHOPA KIIETKE-PEIUITUEHTY MPH ydacTue OakTepruodara:
e MoauduKaLus;
®  KOHBIOralMus;
e TpaHchopMaIus;
® TPAHCAYKLHUS.

[lepenaya reHeTUUECKOTO MaTepraia JOHOPCKON KIETKOM KIIeTKe-pEIUIUEeHTY MpU
HEIMOCPEICTBEHHOM KOHTAKTE:

®  KOHBIOTAIS;

e MoauduUKaLus;

e TpaHcpopMalus;

® TPAHCIYKIHS.

BHexpoMocoMHBIE reHeTUYEeCKHE JeTePMUHAHTHI TOJIy4NIM Ha3BaHUE:
e (uTOHUUAB;
® [UIa3MU[BL;
® ME30COMBI;
®  MUTOXOHJAPHH.

[Tna3mMuap! AeTEpPMUHUPYIOIINE CUHTE3 OEIKOBBIX BEIIECTB, KOTOPBIE MOAABISAIOT POCT U
pPa3MHOXEHHE YyBCTBUTEIbHBIX K HUM OakTepuil (peHoMeH 0aKTepHOLMHOTE€HUN):
e Col-daxrop;

e F-axrtop;
e Hly-dakrop;
e R-daxtop.

[TonHbI HAOOP TEHOB, KOTOPBIM 00JIaJa€T KJIETKA MUKPOOPTraHU3Ma, COCTABIISICT
JaHHOTO MUKPOOPTaHH3Ma:

benorum;

TCHOM;

XpOMOTHIT;

TCHOTHII.



MyTanuu, Ipu KOTOPBIX MPOUCXOANUT, XUMHUUECKOE U3MEHEHNE OJJHOTO HYKJIEOTH 14 Ha3bIBAIOT:
® TOYKOBBIMU;
® CIIOHTaHHBIMU;
® TpaH3ULUSAMU;
® TPaHCBEPCUSMHU.

ITamm GakTepuii ¢ BOCCTAaHOBJICHHBIM (DEHOTUIIOM JIMKOTO THUIIA Ha3bIBAIOT:
® UHBEPTHBIM;
® pPEBEPTAHTOM;
® U3MCHCHHBIM;
e  MOJIU(UIMPOBAHBIM.

AHTHOWMOTHKH, 00pa3yeMble TpuOaMu 1 JTUIIAHHIKAMU
® TCHUIWUINH, rpu3edyIbBUH, QyMarmwmmH, 1edaiocnopuH,
® CTPENTOMHUIIMH, KAHAMHIIUH, SPUTPOMHIIMH, HEOMHIINH;
® TpaMHIIMIUH, KOATUIIMH, TIOJTMMUAKCUH, CyOTHMHUH;
® DPUTPHUH, JTU3OIUM, SKMOJIUH.

AHTUOMOTUKH, 00pa3yeMble aKTHHOMUIIETAMHU:
® [ECHULWJUIMH, Tpu3edyNbBUH, GyMaruuiiH, e alocnopuH;
® CTPENTOMUIIMH, KAHAMUIIMH, IPUTPOMHUIINH, HCOMUIINH;
® TPaMHIHIUH, KOAJTUINH, TOJIMMEKCHH, CYyOTUMHUH,
® DPUTPHH, JIM3OIUM, SKMOJIUH.

AHTUOMOTHUKY, BBIJICIICHHBIC U3 OaKTepuil:
® [ICHULWUIMH, Tpu3edyIbBHH, (GyMaruUTHH, 1IePaIOCTIOPUH;
® CTPENTOMUIIMH, KAHAMUIIMH, IPUTPOMHUIIUH, HCOMUIINH;
® TpaMUIMJIUH, KOAJTUIMH, TOJUMUKCUH, CYOTUMUH;
® SPUTPUH, JIU30LUM, SKMOJIHUH.

AHTHOMOTHUKH, )KUBOTHOTO MTPOUCXOKICHUS:
® [EHULUWUIMH, Ipu3edyIbBUH, pyMarmiimH, 1edarocnopuH;
® CTPENTOMHUIIMH, KAHAMULIUH, SPUTPOMUIIMH, HEOMUIINH;
® TpaMHIMIUH, KOATUIMH, TOJUMUKCUH, CyOTUMUH;
® DPUTPHUH, JIN30LUM, SKMOJIUH.

K kako# rpymnmne opraHu3MoB OTHOCUTCS (ar:
® BUPYCHI;
rpuokI;
OaxTepuu;
AKTUHOMHUILIETHL. Dar NCMOIb3YIOT:
JUIsl aKTUBHOW MMMYHHU3AIUH;
JUISl TACCUBHOM MMMYHU3ALINH;
MMMYHOTHUPOIIHY;
JUISL JIeYeHUs, TPOPUIAKTHKY, TUATHOCTUKH UH(EKIIMOHHBIX 3a00JIeBaHUI.

MeTtobl onpeieieHus YyBCTBUTETbHOCTH MUKPOOPTaHU3MOB K aHTHOMOTHKAM:
e cepuifHBIX pa3BeneHuit u auddysuii B arap;
® CEpUUHBIX Pa3BEIACHUN B )KUIKOW WA HA IUNIOTHOW MMUTATENBHOM CPEAE;
® C IIOMONIBIO THOTOOMOTUYECKUX JKUBOTHBIX;



e uddysueil B arap ¢ NpUMEHEHHEM JAMCKOB, COAEPIKAIIMX aHTUOMOTHKH.

3.2. KoMILIEeKT BONIPOCOB K 3a4eTy
3.2.1. Bonipocsl
- IIpeamer u 3aauu MUKPOOUOIIOTHH.
- OcHOBHBIE CBOMCTBAa MUKPOOPIaHU3MOB.
- OCHOBHBIE ATAIbl Pa3BUTHSI MUKPOOHOIOTHH.
- IIpuHIMIBI CHCTEMATUKN MUKPOOPTaHU3MOB.
- Tunbl KIETOYHON OPraHU3ALMU MUKPOOPraHU3MOB.
- CrpoeHue MPOKAPUOTHUYECKOH (OaKTEpHaTBHOM) KISTKH.
- CTpoeHue 7yKapuoTUUYECKOMN KIIETKH.
- OcHoOBHBIC 1 HOBBIE (OPMBI OAKTEPHIA.
- CnopoobpazoBanue 6akTepHii.
- JIBmxeHue 6akTepuil.
- Pa3mHOXeHHe OaKTepuid.
- Kunaccudukanus mpokapuor.
- Mukpockonuueckue rpuobl, iX 0COOCHHOCTH.
- Pa3muoOXenue rpuboB.
- Knaccudpukauuss rpuboB. XapakTepucTuka HauOoliee BaXKHBIX MpelICTaBUTENEH
Pa3IUYHBIX KJIACCOB.
- Jpoxoxku. Wx  ¢opmbl, pasmepbl. PasmHOXeHue apoxokeir.  [IpuHIMIBI
KJIacCU(UKALIUH TPOXIKEH.
- Bupycsl u ¢aru. Ob6mas xapakTepucTuka.
- XUMHYECKHI COCTaB MUKPOOHO KIIETKH.
- MexaHu3Mbl NOCTYIUIEHUS TUTATENIbHBIX BEIIECTB B KIIETKY.
- IlumeBbie MOTPEOHOCTH W THUIIBI MUTAHUS MHUKPOOPTAaHU3MOB.
- IlonsiTHE O KOHCTPYKTUBHOM U DHEPreTUUECKOM OOMEHE.
- DHepreTHuecKkuil MeTaboJiu3M, €ro CyHIHOCTb. MakpoIprudeckue CoenuHEeHHs. THrbl

dbochoprupoBaHus.

- DHepreTHyecKuii MeTaboJIM3M XEeMOOPTaHOTeTEPOTPO(OB, HCIOIB3YIOMUX IMPOLECCHI
OpO>KeHHUS.

- DHepreTHyecKuii MeTabOoJIM3M XEeMOOPTaHOT€TEPOTPO(POB, UCTIONB3YIONINX MPOIIECC
JIBIXQHUSL.

- IloHsTHE O YUCTBIX U HAKONUTEIBHBIX KYJIbTYypaX MUKPOOPraHU3MOB.

- CrocoObl KyTbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

- 3aKOHOMEPHOCTHU POCTa CTATUYECKON U HEMPEPHIBHOM KYJIbTYpPHI.

- BzaumocBs3p MexIy MUKpoopraHuzmMamu u cpenou. Knaccudukanus daxtopos
BO3JIEUCTBHUA HA MUKPOOPTaHU3MBI.

- Bausaue ¢pusndeckux pakTopoB Ha MUKPOOPTaHU3MBI.

- Bausaue ¢pusuko-xuMuyeckux GakTopoB HA MUKPOOPIaHU3MBI.

- Bausaue xumudeckux (pakToOpoB Ha MUKPOOPTaHU3MBI.

- B3auMoOTHOMIEHUS MEXITY MUKPOOPTraHU3MaMH.

- BausHue aHTHOMOTHKOB HA MUKPOOPIaHU3MBI.

-  BO3MOXHBIE NIYyTH PETYIUPOBAHUS JKU3HEACATCIBHOCTH MHUKPOOPTAaHU3MOB IIPU
XPAaHEHUH MUIIEBBIX IPOTYKTOB.

- ['eHoTun 1 (heHOTUI MUKPOOPTaHU3MOB.

- @opMBI ”3BMEHUYNBOCTH MUKPOOPTaHU3MOB.

- IIpakTHueckoe 3HaYE€HNE N3MEHYMBOCTH MUKPOOPTaHU3MOB.

3.2.2. MeTtoau4eckne MaTepHaJIbI



KoHTpoib 3a ycrieBaeMOCThI0 00yUaIOMUXCsl OCyIIeCTBIsieTcs: B cooTBeTcTBUU ¢ [IBJI-07
«O mpoBeAEHMM TEKYLIEro KOHTPOJS YCHEBAEMOCTH U TNPOMEKYTOYHOM aTTecTaluu
00yJaronuXxcs».

3.3. KoMILIeKT BONPOCOB K IK3aMeHy
3.3.1. Bonipocsl
- IIpenmer u 3a1a4u MUKPOOHOIOTHY.
- OcHOBHbIE CBOWMCTBa MUKPOOPTIaHNU3MOB.
- OcHoBHbIE 3TaIlbl Pa3BUTHUSI MUKPOOUOJIOTHH.
- IlpuHUUNBI CUCTEMATUKH MUKPOOPTAHU3MOB.
- Tunsl kKI€TOYHON OpraHU3aI MUKPOOPTaHU3MOB.
- CrpoeHue mpoKkapuoTHIecKoii (0aKTepruaIbHON) KIETKH.
- CrpoeHue 3yKapruOTHYECKON KIIETKH.
- OcHoBHbIE U HOBBIE (POPMBI OaKTEepHil.
- CnopooOpa3oBaHue OaKTepuid.
- JIBmxeHue 6akTepuid.
- Pa3sMHOxeHUE OakTepHii.
- Krnaccudukarus npokapror.
- Muxkpockomnudeckue rpuObl, UX 0COOEHHOCTH.
- Pa3muoxenue rpu6oB.
-  Krnaccudukanus rpuboB. XapakTepucTuka HauOoiee BaXHBIX MpPEICTaBUTENEH
Pa3IUYHBIX KJIACCOB.
- Hpoxoxu. Ux Gopmsl, pasmepsl. Pasmuoxenne npoxokeld. [IpuHIunel kiaccupukanuu
JPONOKEM.
- Bupycsol u paru. OOmias xapakTepucTUKa.
- XHUMHYECKHUH COCTaB MUKPOOHOMN KIIETKH.
- MexaHu3Mbl NOCTYTJICHUS! TUTATEIBHBIX BEIIECTB B KIETKY.
- IlumeBble MOTPEOHOCTH U TUIIBI TUTAHKS MHKPOOPTAaHU3MOB.
- TlonsTHe 0 KOHCTPYKTUBHOM U HEPT€TUYECKOM OOMEHE.
- DHepreTudeckuil Meradoiau3M, €ro CyIHOCTb. Makpospruyeckue coeauHeHus. Turmbl

dochopunrpoBanus.

- DHepreTM4eckuii MeTadOoJIM3M XEMOOPTaHOTeTEPOTPO(OB, HCIOIB3YIOUINX MPOIECCHI
OpO>KeHUS.

- DHepreTM4eckuii MeTadoIM3M XEMOOPTaHOTETePOTPO(OB, HCIIOIB3YIOMINX IPOIECC
JIBIXaHHMSL.

- IToHsATHE O YNCTHIX U HAKOIHUTEIILHBIX KyJbTypaxX MUKPOOPIraHU3MOB.

- CnocoObl KyJIbTUBUPOBAHHUS MUKPOOPIaHU3MOB.

- 3aKOHOMEPHOCTH pOCTa CTAaTUYECKOI U HENIPEPHIBHON KYJIbTYPBHI.

- BzaumocBa3p Mexay MuUKpoopraHuzmMamu U cpenoil. Knaccudukarus ¢dakropos
BO3JICUCTBUS HA MUKPOOPTaHU3MBI.

- Bnusnue puznueckux pakTopoB Ha MUKPOOPTraHU3MBI.

- Bnusnue pusuko-xuMuyeckux (pakTopoB Ha MUKPOOPTaHU3MBI.

- Bnusnue xumuueckux (pakTopoB Ha MUKPOOPTaHU3MBI.

- B3anMooTHOWIEHHS MEXKy MUKPOOPTaHU3MAaMH.

- BnusHue aHTUOMOTHKOB HA MUKPOOPTaHU3MBI.

- Bo3moxHubie IMyTH PEryJIMpoBaHUA IKHUBHCACATCIBHOCTH MHUKPOOPraHU3MOB IIPpH
XPAaHEHUU IUIIEBBIX IIPOIYKTOB.

- T'enotun u eHOTHIT MUKPOOPTaHU3MOB.

- ®opMbI U3MEHYUBOCTH MUKPOOPIaHU3MOB.

- HpaKTquCKoe 3HAYCHHUEC UBMCHYNBOCTHU MUKPOOPIraHU3MOB.



- IlpencraBuTeny TEXHUYECKHM MOJE3HOW MHUKPOQIIOPHI M HPOLECCHl UMM BBI3bIBAEMBIC
(IpOXKKU, MOJIOUHOKHCIIBIE OAKTEPHH, YKCYCHOKHCIBbIE OAKTEpPHH, MPOMHOHOBOKHUCIIbIC
Oaktepuu, OnpuI00aKTEPHH ).

- IlpencraButeny TEXHUYECKONH MUKPOQIOPHI U MPOIIECCHl MU BBI3bIBaeMble (THUJIOCTHBIC
OakTepuu,  MHKPOCKOIMYECKHUE TPUOBI).

- IlarorenHsle U yCIIOBHO-IIATOT€HHBIE MUKPOOPraHu3Mbl. FIX OCHOBHBIE CBOMCTBA.

- XMMHYECKHH COCTaB U CBOMCTBA MUKPOOHBIX TOKCUHOB.

- Ilonsarue 006 umMmyHnurere. Buasl uMMyHHTETA.

- MexaHnu3Mbl UMMYHHUTETA.

- BakumuHbI ¥ CBIBOPOTKHU.

- Bo30Oyaurenu MH(EKIMOHHBIX ATMMEHTAPHBIX OOJIE3HEN YeloBeKa.

- Bo30ynurenu 300aHTPOIIOHO30B

- IInmeBsle OTpaBiIeHUS: TOKCUKOMH(PEKIMY U MHTOKCHKALUH.

- Ilonsatue o0 CcaHUTAPHO-IIOKA3aTEIbHBIX MUKPOOPTaHU3MaX.

- OueHka KayecTBa MULIEBBIX IPOAYKTOB I10 MUKPOOHOIOIMYECKUM ITOKA3aTEISM.

- Muxkpodnopa Boasl. CaHuTapHasi OI[EHKa BOABI 10 MUKPOOHOJIOTHUECKUM TTOKA3aTeIIsIM.

-  Mukpodnopa Bo3zxyxa. CaHuTapHas OLEHKAa BO3/AyXa II0 MHKPOOHOIOIMYECKHM
MIOKAa3aTeJIsIM.

- MukpoOHOJIOrust CHIpOro U MUTHEBOTO MOJIOKA.

- MukpoOHOIOTHs KUCIOMOJIOYHBIX TPOIYKTOB.

- MukpoOuosorus CIMBOYHOIO Maca.

- MukpoOHOIOTrHs CHIPOB.

- MukpoOHOIOrHsi MOJIOUYHBIX KOHCEPBOB.

- MukpoOHOIOTHYECKHIT KOHTPOIb IIPOU3BOJICTBA MOJIOYHBIX TPOIYKTOB.

- MukpoOGuosorus msca.

- MukpoOHOIOTHSs MACOTIPOAYKTOB.

- MukpoOuosorus konbac.

- MukpoOuoIOornIecKuii KOHTPOJIb TPONU3BOACTBA.

- Mukpodiaopa MACHBIX KOHCEPBOB.

- Muxkpodnopa Msca ITUIBL.

- Muxkpodiopa su1l B cCKopIyTie.

- Muxkpodopa Menanxka 1 SMYHOTO MOPOLIKA.

3.3.2. Metoguyeckue MaTepuabl
KonTpons 3a ycnieBaeMocTbio o0yuaronuxcs ocyiectisiercst B coorserctsuu ¢ [IBJ[-07

«O mpoBeAeHMHM TEKYIIEr0o KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOYHOM aTTecTalluu
00yJaroIUXCsi».



