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Pa6ouasi nporpaMma AMCLMIUITAHBI

Mukpo6ro/orusi, MUKPOOHOIOTHS TIOJIOCTH PTa

YpoBeHb BhICIIETO 0Opa30BaHUs
CrerpanureT

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
31.05.03 - CromaroJiorus

HarpapieHHOCTb 00pa30BaTe/IbHOM MPOTrpaMMBbI
CromaroJiorusa

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.28 Mukpobuosorusi, MUKpOOHO/IOTHS TIOJIOCTH PTa OTHOCHUTCS K 00s13aTe/TbHOM YacTH
obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-8: CnocobeH OIIK-8.1: 3Hamb OCHO8Hble OIIK-8.1: oknad
ucnosib30eamb ¢usuko-xumuueckue, 3Haem 6azo8ble npedcmasneHuss | Koanokeuym 3quém:
OCHOBHbIe (PU3UKO- Mamemamuueckue u 0 cmpoeHu, Koumponbhas K
OHMPpO/bHbIE
Xumuueckue,
ecmecmeeHHOHAayUHble ¢yHKyUOHUpOBAHUU, paboma
MmamemamuyecKue u 60npochbl
noHsmus U Memoobil 0cobeHHOCmsX Pegpepam
ecmecmeeHHOHAyYHbl 5
e NOHSMUS U OIIK-8.2: Ymemb MUKpOOp2aHu3mos: saxcHeuwas | CumyayuoHHble
Memodbl npu UCNoNb308aMb OCHOBHbIE DO/b MUKDPOOP2AHU3MO8 8 3adaHus
peuenuu ¢usuko-xumuyeckue, ¢opmupoearuu buocgepnil, CobecedosaHue
NpogeccUoHanbHbIX | Mamemamuueckue u 380/1I0YUU HCUBBIX OP2AHU3MOB; Tecm
3aday ecmecmeeHHOHayuHble 06 ybukeumapHocmu Mukpobos,
noHsAMust U Memoobl npu C853aHHOU C MHO2000pasuem
peleHUU npoecCcUoHANbHbIX | 0cobeHHocmell ux Mopgonoauu,
3a0au ¢usuonoeuu, Memaboauzma,
OIIK-8.3: Brademb onbimoM | cnoco6o8 nepedauu
UCNONb308AHUSL OCHOBHbIX 2eHemuuecKkol uHgopmayuu.
¢usuko-xumuueckux,
mamemamu4eckux u
OIIK-8.2:
ecmecmeeHHOHAYUHbIX
3 Ymeem obocHosbigamb 6a3086ble
noHsmuti u Memooo8 npu .
MeXaHu3Mbl ycmouuusocmu,
peweHuu npogheccuoHanbHbIX .
aoanmayuoHHol
3a0au
naacmuyHocmu,
20pU30HMANbLHOL 380M0YUU
npokapuom.
OIIK-8.3:
Bnadeem 3HaHusiMu 8 obaacmu
¢yHOameHmManbHbIX OCHOB,
cogpemeHHbIx docmudiceHull u
npobiem Mukpobuoaoauu.
OIIK-9: CnocobeH OIIK-9.1: 3Hamb npuHYunbl OIIK-9.1: loknad
oyeHueamb OYeHKU 3Haem 6azoebte npedcmasneHust | Koanokeuym 3quém:
MOPGHOPYHKYUOHAMLH | \10nboghyHKULOHAbHDLX, 06 OCHOBHBIX MeMOAUUECKLX Koumponbhas KOHMDOAbHbIE
ble, (huzuonoauueckue o . P
¢usuonoeuueckux cocmosiHuil  |n00xo00ax 8 cogpemeHHoL paboma
COCMOSHUS U 80NpOCHI
U namono2u4eckux npoyeccos | Mukpobuonoauu Ha OCHoge Pecpepam
namosnoauveckue




npoyeccnl 8 8 Op2aHu3Mme uenoeeka hyHOaMeHManbHbIX U CumyayuoHHble
opeaHusme uenoseka | OIIK-9.2: Ymemb oyeHusamp  |KOHKpemMHbIX NOAONCeHULl 3a0aHus
01 pewerus MOPGOpYHKYUOHANbHDIE, MUKpob6UOao2ULL Cobecedosanue
npogeccuoHanbHbIX
5 ¢uzuonozuueckue cocmosiHus Tecm
3aday
U namosoeuyuecKue npoyecchl 8
poy OITK-9.2:
opeaHusme uenoeeka 0s
Ymeem: npumenssmb 6a3osble
peweHust npogheccuOHaNbHBIX
coepeMeHHble
3adau
5KCnepumMeHmMasabHble Memoobl
OIIK-9.3: Baademb onbimom
pabombi ¢ MUKPOOP2AHUBMAMU 8
OYeHKU
1a60pAMOPHBIX YCAOBUSIX.
MopodyHKYUOHANBHBIX,
uzuonozuueckux cocmosHuil
u namonozuueckux npoyeccog | OTK-9.3:
8 OpeaHu3me uenoeexa 01s Bnadeem memooamu
peweHust npoeccuoHanbHbix | MUKPOCKONUYECKOU MEXHUKU,
3adau 6a3oebMu Memooamu
Ky/bmueupoeaHus
MUKPOOP2AHU3MO8, UX
udeHmMuuKayuu Ha ocHoge
UCNOBL308AHUSI PA3HBIX
Memodoe oyeHKU MH02006pasust
u 2emepozeHHOCMU
6akmepuaibHbiX nonyaayuil.
3. CTpyKTypa M cojep)XxaHue JUCLUI/IMHbI
3.1 TpyA0eMKOCTb AMCLUIITUHBI
oyHasn
OG0ujasi TPy/[0€MKOCTB, 3.€. 2
Yacos 1o yue0HOMY IJIaHY 72
B TOM UHCJIe
ayUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHUA JIeKIJMOHHOI'0 THIIA 32
- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThbI) 32
- KCP 1
caMocTosTe/IbHaA padora 7
IIpome)xyTouHasi aTTecTamus 0
3auét

3.2. CozepxaHWe JUCIUIIIMHbI
(cmpykmypupogaHHoe no memam (paszoenam) C YKazaHuem

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

0mMee0eHHO20 HA HUX Koauuecmed

HaumeHoBaHue pa3fiesioB ¥ TeM JUCLIUTIMHBL

Bcero

B TOM UHc/ie

(uacsr)

KonrakrHas pabota (paboTa Bo
B3aMMOZefCTBUH C TIperiofiaBaTesieM),
YacChkl U3 HUX

3aHATUS ‘ 3aHaTUS ‘ Bcero

CamocrosTesbHast
pabota
obyuatorerocs,
Yacel




CeMHUHapCcKOro
THMA
JIEKIJMOHHOTO | (TIpakTU4ecKue
TUMa 3aHsTUsI/nabopa
TOpHBIE
paboThl), Uackl
0 0 0 0 0
¢ o ¢ o) ¢
o} 0 0 0 0
Tema 1. [TonoxeHre MUKPOOPraHU3MOB B IIPUPOJE. 4 2 2 4 0
Tema 2. MMKpOOpPraHu3Mbl M OKpy’Karolas cpejia. 4 2 2 4 0
Tema 3. O630p CHCTEMBI IPOKApPHOT. 3 1 2 3 0
Tema 4. CtpykTypa 6akTepuasbHON KJIETKH. 17 11 5 16 1
Tema 5. ['eHeTHMKa MUKpPOOPraHW3MOB. 4 1 2 1
Tema 6. Pa3amMHOKeHMe NTPOKapUoT. 4 1 2 3 1
Tema 7. KynbTUBHpOBaHUe U pOCT MUKPOOPTaHU3MOB. 8 2 5 7 1
Tema 8. [leficTBre pU3MUECKUX U XUMUYECKUX (aKTOPOB Ha 1 6 4 10 1
MUKPOOPIraHU3MBI.
Tema 9. O6MeH BelleCTB MUKPOOPTaHU3MOB U TIp. 7 2 4 6 1
Tema 10. MUKpOGHOJIOT ST TTOIOCTH PTa. 9 4 4 8 1
Arrecranus 0
KCP 1 1
HWroro 72 32 32 65 7

Copiep>kaHue pa3/ie/ioB U TeM JUCIUILTHHBI

Tema 1. [TosoxkeHre MUKPOOPraHU3MOB B IIPUPO/JE.

Tema 2. MUKpOOpraHusMbl ¥ OKpy»KatoLas cpeja.

Tema 3. O630p CUCTEMBI ITPOKAPHOT.

Tema 4. CTpyKTypa OakTepranbHOM KIIeTKH.

Tema 5. 'eHeTMKa MUKPOOPTaHU3MOB.

Tema 6. PasmHOKeHUe TIPOKapUOT.

Tema 7. Ky/ibTUBHpOBaHUE U pOCT MUKPOOPraHU3MOB.

Tewma 8. [eiictBue dhr3nueckux U XUMUUIeCKUX (aKTOPOB Ha MUKPOOPTaHK3MbI.
Tema 9. OOMeH BellleCTB MUKPOOPTaHHU3MOB U TIp.

Tema 10. MHKpoOMOIOTHS TIOJIOCTH pTa.

4. YueOHO-MeToAMYeCKOe o0ecnieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsi

CamocrosTenbHasi paboTa oOydaroL[uxcsi BK/IOuUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[laHUsIM JIJIsi TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud T0 UTOraM OCBOEHUS JUCLIATITUHEI
NIpYBe/IeHHBbIM B I1. 5.

st obecrieueHUst CaMOCTOATETEHOM Pab0ThI 00YUaIOIUXCS UCTIO/Ib3YIOTCS:
- 9JIeKTpPOHHBIN Kypc "He ucnonb3yercs” (He ucmnosb3yercs).

- OTKpBIThIA oHMalH-Kypc MOOC "He ucnosnbs3yercs” (He ucrnosb3yercs).
Wubie yueObHO-MeTOAMYeCKHe MaTepHasibl: He ucrosb3yercst

5. @®oHJ OLEHOYHBIX CPeJCTB //Isi TeKYIero KOHTPOJIsi YCIeBaeMOCTM U HNPOMeXYyTOYHOM
aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)



5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB MX OLleHUBaHHUSA:

5.1.1 TunoBble 3ajaHus (olLeHOUHOe cpeJcTBO - [0K/aj) Ajisi OLeHKH C(hOPMHUPOBAHHOCTH
Komnerenyu OITK-8:

Iepeuenb memamux doknadoes 015 oyeHku komnemenyuu OITK-8:

A S

Bakrepuu B XX1 Beke — B3aUMOCBSI3b COLMA/IbHBIX ¥ TIPUPOJHBIX YCIOBHI B 9BOIIOLIMH MUKPOOOB.
BHyTpHK/IeTOUHBIe CTPYKTYPBI OaKkTepHii — pub0COMBI, KADOOKCHCOMEI - CTPOeHHe, (HYHKLHH.
BHYyTpHK/IeTOUHBIE BK/TFOUEHUS TTPOKAPUOT, OKPY>KeHHbIe Oe/TKOBOM MeMOpaHOH, UX (QYHKLIH.
Tunb! guddepeHIPOBKY OaKTepUaIbHBIX KJIeTOK. JH/JOCIOPbI, CTa/JMH CIIOPO0Opa30BaHus.
BakTepuanbHas Karcysa, CTpyKkTypa U GpyHKUun. [IpyuMepsl IaTHHCKKX Ha3BaHHMN KarCy/IbHBIX
OakTepuii.

YrneBozp! OaKTepUaTbHBIX KIETOK, TO/ICaXapyi/ibl, He BCTPeUAroI[Hecs Y JPYTUX OPraHU3MOB -
TelX0eBble KUC/IOTHI, A€KCTPaH, MeNTH/I0T/THKAHBI.

. Ilpupatky 6akTeprasbHOM KIeTKH -F-MiiTi, BOPCUHKY - CTPOeHHe, GYHKIUY, 3HauUeHre JJIs JKU3HU

K/IeTKH.

5.1.2 TunoBble 3ajaHusi (oLeHOUHOe cpeJcTBO - JI0K/Iaj) A/isi OLeHKH C(hOPMHUPOBAHHOCTH
Komnerenuu OIIK-9:

Iepeuenb memamux doknados 015 oyeHku komnemenyuu OITK-9:

. Tunsl B3auMogeiicTBUS (aroB ¢ K1eTKONH-X039MHOM. 'eHeTHYecKMe Napa3yThl paCcTeHUH.
. Pusocdepa pacTeHuii: 0CHOBHbIE PYMIIbI IPOKAPHOT.

3. Mup Gakrepuii, ob1He MpU3HaKK U pa3HoobOpasue. [TonokeHre Cpein JPYyriMX OPraHU3MOB.

L ooN R

[TpoKapHOTHBIE ¥ 3yKaPUOTHBIE MUKPOOPTaHU3MbI, UX OCHOBHBIE Pa3/IMYKSI.

HurpaTHoe pixanue (geHuTpudukanys). JoHOPbI BOJOPO/A /IS JeHUTPU(PULIMPYIOIUX OaKTepuid.
I[TonsiTHe 0 HOpPMaTbHOM MUKpPO(IIOpa uesoBeka.

[TpuMepbl MUKPOOPTaHW3MOB, 0OHApY>KMBaeMbIX B OPraHU3Me.

Poj1b MMKPOOPraHW3MOB B CAMOOYHMILIEHUH OKPY>Karoliel Cpe/ibl

Pab6oTbl Bunorpazickoro, betiepraka, OMeITHCKOTO Kak OCHOBOTIOJIOXHUKOB 0011iel MUKPOOHOIOTHH.
MeTog 3/1eKTUBHBIX KYJIbTYP.

Kputepumu orjeHnBaHus (0L[eHOUHOE CpeACTBO - JIoK/1aj)

OueHka Kpurepuu oLieHrBaHUs

IMpeBOCXO0JHO -

OTJINYHO BLITIO/IHEHBI Bce TpeboBaHus K odopmiieHnto. PaboTa ycremHo npoiia

CBoeBpeMeHHO TipopaboTaHa KOHIIEMIHS JI0K/a/ja, paboTa C/laHa B CPOK,

ny6/IMYHYTO 3aIIUTy.

OYeHb XOPOLIO -

XOPOLLO TpeboBaHMs K ohopMIeHHIO BhINoHeHbI Ha 80%. PaboTa mpoliuia mybMuHyro

CBoeBpemMeHHO rpopaboTaHa KOHIIeMNYs JoK/Iaja, paboTta ciaHa B CPOK,

3aluTy C HeOOJIBIINMHI 3aMeUaHHsIMHU.




OueHka Kpurtepuu oLieHUBaHUs

He mpopaboTaHa KOHIIEMIUSA 0K/Ia/1a, paboTa COOTBETCTBYeT TpeOOBaHUAM MeHee,
YA 0BJIETBOPUTEBHO yeM Ha 80%. PaboTa He mpoliuia Wiy MpoIiia C CePbe3HBIMU 3aMeUaHUsIMH
ny6yHyto 3aimTy. PaboTta c/jaHa ¢ CyIeCcTBeHHBIM HapyIlleHeM CPOKOB.

He npopaboTaHa KOHL|eMIus AOK/Iazia, paboTa He COOTBETCTBYeT TPeOOBAHUSIM.
Hey/I0B/IETBOPUTEJTHHO
PaboTa He TipoIiuTa MyOJUYHYO 3allUTy WK paboTa He ¢/laHa B yKa3aHHBIE CPOKU.

TJI0XO0 OTKa3 3aluIaTh JOKIa,.

5.1.3 TunoBble 3a/jaHus (oLeHOUHOe CPeACTBO - KomioKBuyM) /7151 O1feHKH C(h)OpMHPOBaHHOCTH
kKomnerennyu OITK-8:

IepeueHb 8onpocos Kookeuyma 04s oyeHku komnemenyuu OITK-8:
OnpenieneHye NOHATUI: BUJ, LLITAMM, KJIOH, CepOBap, (paroBap, 4icTas Ky/JIbTypa.

XUMHUYEeCKUN COCTaB K/IeTOK MUKPOOPTaHMU3MOB.
CTpoeHue 3yKapyOTUUYeCKMX U IPOKapUOTUYECKUX KJIETOK.

Eal e

CTpoeHue KJIeTOYHBIX CTEHOK I'PAMITOIOKUTEe/IBHBIX ¥ TPAMOTPULIATEe/TbHBIX OaKTepuii; TpuboB U
npoxokeit. CTpyKTypa MenTHAOIIMKaHa

[Muranve Mukpooprann3MoB. Crioco0bl ¥ TUITbI ITUTAHUSL.

XapakrepucTHKa rpotiecca 6pokenusi. TUTbI OpOKeHUs!: CIIUPTOBOE, MOJIOYHOKUCIIOe, MaC/ISTHOKHCIIOE,
IIPOITMOHOBOKKCJ/IOE, alleTOHOOYTH/I0BOE, MypPaBbUHOKHUC/ITOE).

7. BnusiHne pusnueckux U XUMUUecKux (akTOPOB Ha MUKPOOPTaHM3MbI. Y CI0BHS OTpe/iesisitoLiiie poCT
MHMKDOOPTaHW3MOB; (PaKTOPbI, TYOUTEIBLHO IeHCTBYIOIIMe Ha MUKPOOBI, UX MEeXaHU3MbI I€HCTBUSI.

o

8. AHTHOUOTHKU. VICTOPUS OTKPBITUS aHTUOMOTHUKOB: posib A.dnemunra, I'.®dnopy, 3. YeiiHa.
Knaccugmkaiysi aHTHOMOTHKOB 110 UCTOYHUKY TIOTyUeHHs], CTIOCO0y MOoTyueHus, TI0 XUMUYeCKOH
CTPYKTYpe, [10 MeXaHU3MY U CIeKTPY AeHCTBUSI.

9. Mukpodopa opranu3ma uesioBeka. buotomnsl. IToHATHe 00 ayTOXTOHHBIX, alJIOXTOHHBIX, Pe3U/I€HTHBIX
Y TPAH3UTOPHBIX MUKPOOPTraHrW3MaXx. 3HaueHre HOPMaTbHOU MUKPOQIOpbl. '[HOTOOMOHTHI.

10.ITono>xeHre MMKpPOOpPraHW3MOB B opranndyeckoM mupe. Haguapersa Procaryota u Eucariota.

11.OTnnurTenbHBIE IPU3HAKY OTAe/a (GUPMaKyTHBIX U OT/esa TPalyIMKyTHEIX OakTepuil. MexaHu3Mm u
Teopusl OKpacku 1o I'pamy.

12.0c06eHHOCTH XMMUYECKOT0 COCTaBa, CTPOEHHEe U (PYHKIMU HYK/Ieou a.

13.Cocras, cTpykTypa 1 GyHKLUM 000/10uKy OaKkTepuil. MeTo/ibl BbIsIB/IEHUS KaIlCy/Ibl U
K/IETOUHOW CTEHKH.

14.0Opranu3anus XryThKa, MexaHusM JBIKeHUs1. [Ipumepsl oripeziesieHys IOABWKHOCTY TIPOKApHOT.

15.TIpeacraBnenue o IIITM u opradeniax. BkimoueHust 6akTeprasbHON KI€TKH, METO/IbI BhISIB/IEHYS.

16.TTokosimyecst popMbl MUKPOOPTaHU3MOB. VIHAMKALMs OaKTepraIbHBIX CTIOP.

17.®yukumoHanbHble ocobeHHocTy [JHK MUKpPOOpraHM3MOB; BOTIPOCHI HAC/Ie[ICTBEHHOCTH U
M3MeHUYHMBOCTHA OCHOBHBIX ITPU3HAKOB MUKPOOOB.

18.I'eHeTnueckue peKOMOMHALMK (TPAaHCAYKLUS, TpaHCHOPMALHst, KOHBIOTaLs).

19.Mopudukaryu: Mopdosoruyeckre U KyabTypaabHble. Moanbukarys hpu3noIornyeckux u
OMOXMMUYECKUX CBOMCTB.

20.MyTaiuu: MeXaHU3Mbl periapalyi MyTaluil y 6akTepuid.

21.BHexpomMocoMHbIe (paKTOPHI HAC/IeICTBEHHOCTH. XapaKTepUCTHUKa U KlacCuukamys
OakTepHUanbHbIX IJIa3MUJ.



22.0601m1as xapakTeprCTAKa TipeficTaBuTeneli Acaryota.

23.Bakreprodaru (cTpoeHHe, CBOWCTBA, KiaccudurKarysi). MeTozpl HHAMKALMY bakTeprodaros.

24.{Ipnenue napasutusma. MHbeKuM 1 MHGOEKIMOHHBIH MpoLiecc.

25.T1aTOreHHOCTh U BUPY/IEHTHOCTD. ['eHeTUueCKuii KOHTPO/Ib BUPY/IEHTHOCTH.

26.CoeiiHeHUsT ¥ MOHBI-TOKCUKAHTBI MUKPOOHBIX KJI€TOK.

27.TokcureHHOCTb. ['eHeTHUECKUI KOHTPOJIb TOKCUT€HHOCTH. XapaKTepHUCTUKA U K/lacCU(pUKaLys
OakTepranbHBIX TOKCUHOB.

28. AHTUOUMOTHKH: MEXaHU3M JeHCTBUS. Pe3rCTeHTHOCTh MPOKAPUOT K aHTUOMOTHKAM.

5.1.4 TunoBble 3a/jaHus (oLleHOUHOe CPeACTBO - KomnoKkBuyM) /7151 O1feHKH C(hOpMHPOBaHHOCTH
Komnerenyu OITK-9:

IepeueHb 8onpocos Kookeuyma 04s oyeHku komnemenyuu OITK-9:

1. Mopdonorryeckre MpU3HAKU TJIECHEBLIX TPUOOB, KOJIOTHYECKas pOjib B Tipupoe. V3yueHne
TIPYDKU3HEHHOTO Mperapara rpuooB.

2. TlutaTenbHbIe Cpefbl, KMacCU(UKaLUs MUTaTeNbHBIX cpej]. TpeboBaHus, IpeAbSIBIsieMbIe K

MTUTATETLHBIM CpeJlaM.

YucThie Ky/IbTYPbl MUKPOOPTaHW3MOB, METO/IbI BbIZI€IEHUSI UUCTBIX KYJIBTYP.

HakomuTenbHbIe Ky/IbTYPbI U IPUHLIUTT 3/IEKTUBHOCTH.

[Mutanve GakTepuii: KnaccuduKaLys 6aKTepuii 1o TUTIAM TIUTaHUS.

TpaHCIOpT NMUTaTeNbHBIX BEIIeCTB B 0aKTepUaIbHYO K/IETKY.

PocT ¥ pa3MHO>KeHHe MHUKPOOPTaHHW3MOB.

Posib MOJIEKY/ISIPHOTO KUC/I0PO/ja B MeTabo/IM3Me MUKPOOPTaHH3MOB

Lo N AW

[IpixaHue OakTepuid.

10.KynbTUBHpOBaHMe a3pOOHBIX U aHA3POOHBIX MUKPOOOB.

11.OkcureHHbI 1 aHOKCUTeHHBIN (hoTOCKHTe3. TpaHCIOPT 3/1eKTPOHOB. VICTOUHUK 5Hepruu

12.Xapakrepuctika u Kiaccudurkanys bakTepuanbHbIX pepMeHTOB. MeTobl OMOXUMUYeCKOH
VMHAWKALYA OaKTepui.

13.Mukpodiiopa rnouBsl. @akTopbl, BAUSIOLME HA KOMYeCTBEHHBIN 1 KaueCTBEHHBIM COCTaB BU/IOB
TIOYBEHHBIX MUKPOOOB. [TouBa Kak (akTop nepeaurt MHGEKIIMOHHBIX 00/ie3Hel. MeTozbl CAaHUTapHO-
OaKTepro/I0ruYecKoro UCC/ie/J0BaHNsl U CAaHUTAapPHO-TI0Ka3aTe/IbHble MUKPOOPraHHU3MbI ITOYBBI.
OCHOBHBIE CAaHUTApPHO-0aKTEPHO/IOrMYeCKHe TIOKa3aTe/ly MTOUBHI.

14.VcTopus pa3BUTHS 5KOJIOTMUECKO MUKpo6Uo/Iorvi. Bo3HUKHOBeHHe 5KO/I0rMY MUKPOOPTaHH3MOB.

15.T'eomukpo6uosiorysi. OCHOBHBIE 33/jaudl ¥ JOCTYDKEHHSI TeOMHUKPOOHOJIOT K.

16.MuKp0o6H1O/I0THs TIPECHBIX BOZ0eMOB. MopcKasi MUKPOOUOJIOTHS.

17.0OcHOBHBI€ TUITBI IPOJYKTOB MUKPOOHOIOTMUECKOTO CHHTe3a

18.MecTO MUKPOOPraHU3MOB B MepapXuu XXUBOTO.

19.Ponb MUKPOOPraHM3MOB B KPYTOBOPOTe BeLLleCTB B IIPUPO/e.

20.TTutanre MUKpoopranusmoB. OcobeHHOCTH MeTabos3Ma bakTepuit

21.Knaccudukariyiss MUKpOOPraHU3MOB 110 THITY MTUTaHUS: aBTO-, TeTePO-, XeMOTPOQBbIL.

22.Mukpodiopa Tena yeyioBeka.

23.Bnusinne $HakTOPOB OKpY»Karolieil cpeibl HA MUKPOOPTaHU3MBbI.

KpuTepun onjeHuBaHus (oLieHOUHOe cpeACcTBO - Ko1nokBuym)

OueHka Kpurepuu oLieHrBaHUs

IMpeBOCXO0JHO -

OT/IMYHO YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL[EM TIPOrPaMMe TIOATOTOBKH, 0e3




OrjeHKa

Kpurepuru orjeHUBaHUS

OLIMOOK.

OYeHb XOPOLIO

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.

XOpOLIIO0
Homy1ieHo HeCKOJTbKO HerpyObIX OLIMOOK.
MuHMUMAaIBHO [OIyCTUMBIHN OBeHb 3HaHui. o ©HO MHOI'0O HerpyObIX
YZA0BJIETBOPUTEIBHO AOTY P flomym Py
OLIUOKH.
YpoBeHb 3HaHW HIKe MUHHMMAabHBIX TpeOboBaHui. ViMenu MecTo rpy0Oble
HeyJOBJIETBOPUTE/IbHO
OLINOKH.
TJI0X0 OtKa3 oTBeuaTh Ha BONPOCHI KOJUIOKBUyMa.
5.1.5 TumnoBble 3apaHus (omeHouHoe cpeAcTBO - KoHTpo/ibHasi pafoTa) /i  OLeHKHU

cpopmupoBanHocTu KomnereHyuu OITK-8:

IMepeueHb KOHMPO/bHBIX 3a0aHull 0451 oyeHKu komnemenyuu OITK-8:

Bapuant Nel

1. HepechnHTe OT/INYMSA B CTPYKTYPp€ I'PaMIIO/IOKUTE/IbHBIX U I'PAMOTPULIaTE€/IbHBIX 6&KTepHﬁ.

2. AHTHUOWOTHKH: TPOAYIEHTHI U KIacCU(UKaIusl.
3. MoouHo-KHc/10e Opo’keHHe: OCHOBHBIE TIPOZYKTHI M BO30YAWTeN! MpoLjecca.
4. MecTto HUTpUOULMPYIOIIKX OaKkTepuii B 6Ore0XMUYeCKOM LIMKJ/Ie a30Ta.

BapuanTt Ne2

El

BapuanTt Ne3

OcHOBHBIe OT/TNUMS TIPOKAPUOTHBIX K/IeTOK (He MeHee 15).

MexaHW3MbI ¥ PeXKMMbI OCHOBHBIX METOZIOB CTePU/IM3ALIMH BLICOKOW TeMITepaTypoii.
['pymriel 6akTepranbHbIX AHTUT'€HOB MCIIO/Ib3YeMBIX B CePO/IarHOCTHUKeE.
Mopdonoruueckue 1 KyabTypasibHble CBOWCTBA OakTepuii. IX MecTo B cucTeMe HIeHTH(HUKALH.

1. OcHOBHBIe IPYTITIBI OAKTEPH YUaCTBYIOIMX B MPOLIeCCaX TMPeBpallieH s COeTUHEHHI Cephbl.
2. Bakrepuu — poAYyLIeHTHI LieHHbIX /171 YeioBeKa MPoyKTOB MeTabosu3ma.
3. B uem 3ak/rouaeTcst MPUHLUIT PaljMOHATBHOM aHTHOHMOTHKOTepann? Kakum 00pa3oM MO>KHO BBISIBUTB

Pe3UCTEeHTHOCTh OaKTepHii K aHTUOUOTHKaM?
4. UYro Takoe 6uorieHKH? IIpriMepsl OHOTUIEHOK B OpraHr3Me YesioBeKa.

5.1.6 TumnoBble 3ajaHusA (omeHO4YHoe cpeAcTBO - KoHTposibHass pabora) /JaA OLeHKH
chopmupoBanHocTH KommnereHnuu OITK-9:

IlepeueHb KOHMPOBLHBIX 3a0aHuli 0415 oyeHKu komnemenyuu OITK-9:

BapuanTt Nel



1. OxapakTtepusyiiTe 0COO€HHOCTH CTPYKTYPBI K/IIETOK I'DaMIT0/I0KUTETbHBIX U TPAMOTPHLIATEEHBIX
OakTepui.

2. Kakue CTpyKTypbl OaKTepHaIbHBIX KJIeTOK 00eCrieurBaroT MmpolLiecc KoHbloragun? Kakoea ux
XHWMUUecKast Mpyupoaa?

3. O603HaubTe IPyMIMbl OAKTEPHI Pa3/TMYHBIX TI0 TUITY K'Yy THKOBaHMSI.

4. Yto Takoe daresmmH? KakoBbl ero GyHKIMU U pacIioyiokeHue B KIeTKe?

BapuanT Ne2

1. Karicyna 6akrepuii BBITIONHSIET BaykHbIe QyHKIMK B OakTepuaibHOM KieTke. Kakue?
HapucyiiTe cxemy cTpoeHUs NENTHUAOTIMKAHA. Y Ka)KATe MUILLIEHH JeliCTBUS -TaKTaMHbBIX
aHTUOMOTHUKOB.

3. Kakue mopdo-¢hyHKIFIOHaTbHBIE TTPOLIeCCHI MOXKHO Hab/IF0/1aTh B K/IeTKax OakTepwii B jior-gase
Pa3BUTHS TIOMY/ISILIUK OaKTepHi.

Kpurtepuu oueHnBanus (oneHouYHoe cpecTBO - KoHTpO/IbHasA padoTa)

OneHka Kputepuu orjeHuBaHUs

TPEBOCXOTHO -

PellieHre IpUBEIEHO B MOJIHOM 00beMe ¢ cob/TroieHueM HeoOX0IMMOM

T0C/Ie/I0BaTe/IbHOCTH JefiCTBHIA; B OTBETE MPaBU/ILHO U aKKYPaTHO BBIIOHEHbI BCe
OT/IMYHO
3aIUCH, TabJTUIIBI, PUCYHKHU, UEPTEXKH, TPadUKH, BEIUUC/IEHHS; TPABUIBHO

BBITOJIHEH aHa/IU3 OLIIMOOK.

OYeHb XOPOLI0 -

PeliieHre TIpHUBeI€HO B MOJIHOM 00beMe ¢ cob/TroieHrneM HeoOX0MMOkH

XOpOLIO N .
T0C/IeIoBaTe/IbHOCTH eHCTBU; B OTBeTe JIOMYIleHb! 2-3 HeJjoueTa.

PelieHue puBeJIeHO He TIOTHOCTBIO, HO 00beM BBITIOJTHEHHOW YaCTH TaKOB, UTO
YJOB/IETBOPUTE/IEHO T03BOJISIET TTOJIYUUTh ITPAaBU/IbHBIE Pe3Y/IbTaThl U BBIBOABI; B X0/[e TIPOBe/IeHUsI
paboThI OBUTH OMYILeHbI OLTUOKH.

PetieHrie puBeieHO He TIOJTHOCTBIO MJIM 00beM BLITIOJIHEHHOM YacTH paboThI He
HEeY/I0B/IeTBOPUTE/ILHO
TI03BOJISIET C/Ie/IaTh TIPAaBUTHHBIX BHIBO/IOB.

TIJI0XO0 OTKa3 BbINOJIHATD CUTYalIJMOHHYIO 3aJd4y.

5.1.7 TunoBble 3ajaHus (oneHOUYHOe cpefcTBO - Pedepar) ansa oneHkH chopMHPOBaHHOCTH
komnerenyu OITK-8:

Iepeuenb memamuk pecpepamos 01 oyenku komnemeHyuu OITK-8:
1. TIpupopHble oNMyasayy 6akTepuid. BrorieHKy.

2. Oco6eHHOCTH B3aMOOTHOIIEHHI TPOKApHOT C YeI0BeKOM. PoJsib MMKPOOpPraHW3MOB B TpoLieccax
TriepeBaprBaHys y Pa3HbIX IPYII )KUBOTHBIX: PAaCTUTE/IbHOSIIHbIE, TUIOTOSIAHBIE.



3. TIpokapHoTHI B X031CTBEHHOM /eATeTbHOCTU YeoBeKa. PazHooOpa3rie MUKPOOOB: HCTIO/b3yeMbIX B
Pa3HbIX 00/1aCTAX MTPOMBIIIITIEHHOCTH (BUHO/IE/NE, X/1eboTieueHre, oydeHrne MOJTIOUHOKUCTBIX
TIPOJYKTOB, aHTUOMOTHUKOB, BUTAMHUHOB, aMUHOKHUC/IOT U T. [1.)

4. OO61ue noHsTHsA 00 3HAOIUTOOMOHTaX. CUMOMOHTBI HH(Y30pHiA: BHYTPUsiZIEPHbIE,
L[UTOI/Ia3MaTHYeCcKre — COBpeMeHHbIe TIPe/ICTaB/IeHHsI O MX POJIM B OpPraHM3Me KUBOTHOTO.

5. T'pynmbl 6akTepuid, OCYIIeCTBISIOMMX (PH3M0/I0TMUeCcK 3HauMMble TPOoLecchkl B 6rocdepe 1 B
OpraHu3Me KUBOTHOTO.

6. dopMbI U TUTIBI B3aMMOOTHOILIEHH OakTepuii. VcciieioBaHre B3aMMOOTHOIIEHUM OaKTepuii C
JIPYTUMH OpTraHKM3MaMy

7. Mopdosnoruueckoe pasHooOpasve OaKkTepuit.

8. BakTepuM-TUraHThl ¥ MUKOII/Ia3Mbl, CTe0e/TbKOBbIE, TIOUKYIOIIUeCs, He0OBIYHOM (OPMBIL. YTJIEBObI
OakTepuaNbHBIX KJIETOK, MOJTUCAXapH/Ibl, He BCTPEUAIOIIUEeCs y APYTUX OPraHUu3MOB

9. Tpwu Tuna oTtocuHTe3a y MPOKapHUOTHBIX (HOTOTPOGOB: 6ECKUCIOPOAHBIN, OCYIIeCTB/ISIEMbIHI
MYPIYPHBIMHU U 3e7IeHbIMH OaKTepUsIMU; KACTIOPOJHBIHI, OCYIIECTB/ISIEMbI [TMaHOOAKTEPUSIMH U
Oakrepusimu nopsizaka Prochlorales.

10.CTpouTe/bHBIN M SHEPreTUUeCKH 00MeH BellleCTB MUKPOOPraHU3MOB.

11.0cobeHHOCTH ¥ POJIb OHOIOrMUECKHX KaTanu3aTOPOB MPOL[eCCOB 0OMeHa BelecTB y
MHKPOOPTaHU3MOB.

12.BakHelilve XUMHOTeparieBTUUeCKUe TiperiapaThbl; KOHCEPBUPYIOLLUeE, 1e3uHQULIMpPYIOLL1e U
CTEpUIU3YIOLME CPEe/ICTBA.

13.XapakTepucTrka aBTOTpohUU U reTepoTpapuu.

14.®oToaBTOTPOdEI, XeMOaBTOTPO(bI, aMUHOABTOTPO(EI, aAMUHOT€TEPOTPOQEI.

15.XemonutoTpoduist Kak YHUKaIbHBIN MPOLIeCC, U3BeCTHBIN TOIBKO [I7Is1 TPOKAPHUOTUUYEeCKUX OPraHW3MOB.
OxkucisieMble CyOCTpaThl XeMOTUTOTPOPHBIX OAKTepPHiA.

16.TTocTyrnieHre NMUATATE/bHBIX BELLIECTB B K/IETKY.

17.11poHN11IaeMOCTb K/IeTOUYHBIX CTPYKTYP MUKPOOPraHU3MOB [JIs1 pa3/IM4YHbIX BelecTs. @epMeHThl,
Y4YacCTBYIOIIYE B MPOLiecce MATAHUSI MUKPOOPTaHU3MOB.

18.TTaccuBHas quddy3us, obaeryenHast anddy3us v akTUBHBINA TIepeHOC MUTATeTLHBIX BEIIIeCTB.
OHepreTuueckuii 0OMeH MUKPOOPTaHU3MOB.

19.1IpupogHble coobinecTBa OakTepuid. THUTIBI B3aMMOOTHOIIEHU — KOMMEHCAT3M, CHHTPOGUS,
MeTabuo3. [Ipumepsl.

20.Buocdepa u 6akTepuu.

21.Hykneou  mpoKapuoT, 0COOEHHOCTH CTPOEHMUsI, OPraHU3al[uy ¥ PYHKI[MOHUPOBAHUS

22.Tpu Tuma GoToCHHTe3a Y MPOKapHUOTHBIX (hOTOTPO(OB: HECKUCIOPOJHBIMA, OCYILeCTBIISIeMbIA
MyPIYPHBIMHU U 3e/IeHbIMU OaKTepUsIMU; KACIOPOJHBIH, OCYIIeCTB/ISIEMbI [TMaHOOAKTEPUSIMH U
GakTepusimu riopsigka Prochlorales.

23.MoJiouHoKHC/I0e OpokeHue. ['oModepMeHTaTUBHOE U TeTepohepMeHTaTHBHOE OPOKEHHE.,
MMKpOOpraH13Mbl, OCYITIECTBIISIONIE OPOKeHHe, 3HaUeHHe B TIPOMBIITUIEHHOCTA ¥ HApPOTHOM
X035I1CTBe

24.TIpouecchl cynbdarpenykiyu. OcobeHHOCTH Mopdosoruy U (rsnosiorny Bo3byquteneid. 3HaueHre
ripoljecca B IpUpo/e.

25.Tunsl auddepeHIMPOBKYU OakTepuid. IHA0CHOpBl. CTaguu criopooOpa3oBaHusi. JIaTHHCKHe Ha3BaHUs
criopoobpa3syomnmx 6aKkTepHid.

26.XeMomuTOTPO(HS KaK YHUKATBHBIH MPOLeCC, U3BeCTHBIM TOJBKO AJIS IPOKaPUOTUYEeCKUX OPTaHU3MOB.
Okwuc/sieMble CyOCTPaThI XeMOJUTOTPOMHBIX OaKTEpHIA.

5.1.8 TunoBble 3apaHus (omeHouyHoe cpejcTBO - Pedepar) ans oneHkH chopMHPOBAHHOCTH
komneTteHiuu OITK-9:

IMepeuerb memamuk pepepamos 015 oyeHku komnemeHnyuu OTTK-9:



Oco6eHHOCTH MUKPO(]/IOpLI POTOBOH TOJIOCTH, TTIOBEPXHOCTH Teja, PENPOAYKTUBHON CUCTEMBI.

. Porb IpoKaproT B )KW3HU pacTeHH. DKoIornyeckre rpynmbl 6akrepuii. Pusocgepa. Pusonsana.

dunnochepa.

OHjo¢buTHasE MUKpO(Iopa: COBpeMeHHbIe NPe/iCTaBIeHHs O POJIM MUKPOOPraHW3MOB B KU3HU
pactenus. Posib GakTepuii B pa3BUTHUH PaCTUTETHHOTO OPraHU3Ma.

B3aumooTHo11eHus ¢ 6ecrio3BOHOUHbIMUA. CHUMOMOHTEI IPOCTENILINX, YWIEHUCTOHOTUX, TIOrOHO(Op
(BecTumeHTH(ED), MOJITFOCKOB, UepBeii U ry0oK u /ip. Briejanre 6akrepuii

0ecro3BOHOYHBIMK. Pa3BUTHE OCHOBHBIX HalpaB/IeHHH SKOIOTHUECKON OaKTepHOIOTHH: IIOUBEHHast
MHUKPOOHOJIOTHsT, MUKDOOHOJIOTHS TPECHBIX BO/IOEMOB, MOPCKast MUKPOOHOJIOTHsI, TeOMUKPOOUO/IOTHS,
a3POMHUKPOOHOJIOTHSI.

Posb B nojiep)kaHuy ToMeocTasa 1jiaHeThl. broreoxumuyeckue 1UK/IbI pa3HbIX 3/1eMeHTOB. Porb
OakTepuii B T0OYBOOOpa30BaTe/IbHBIX MPOLIeCCax.

PacripocTpaHeHre MUKPOOPTaHU3MOB B TIPUPO/ie — TIOUBE, BOJie, BO3JyX€e — U MX POJib B KDYTOBOPOTE
BeIL[eCTB B MIPUPO/JE.

Kputepumu orjeHnBaHus (ojeHOUHoe cpeAcTBO - Pedepar)

OneHka Kpurepuu orjeHrBaHUs

TMpeBOCXOOHO -

OT/IMYHO CPOK, BBITIOJTHEHBI Bce TpeboBaHus K oopmiieHuto. PaboTa ycrenHo npoiia

CBoeBpeMeHHO NpopaboTaHa KoHIemnius pedepara (f0K1aa), pabora ciaHa B

MyOMMYHYT0 3alUTy.

OYeHb XOPOLI0 -

XOpOIIO CpOK, TpeboBaHMs K ohopmieHuI0 BhiroiHeHbI Ha 80%. Pabota nporiia

CBoeBpemMeHHO npopaboTaHa KoHIemnus pedepara (f0k1aa), paboTa cjaHa B

nMy6IMUHYIO 3aIUTy C HeOOBITMMY 3aMeUaHUsAMHU.

YAOBJIETBOPUTE/IBHO

He nmpopaboTaHa KoH1enus pedepara (Jok/aza), paboTa COOTBETCTBYET
TpeboBaHMsM MeHee, ueM Ha 80%. PaboTa He Mpomuia WM MPOILJIA C CePbe3HBIMU
3amMeyaHUsIMU y6siMuHyto 3amuTy. PaboTta cziaHa ¢ cyijecTBeHHbIM HapylleHreM
CPOKOB.

HEYJJOB/IeTBOPUTENBHO | TpeboBaHuAM. PaboTa He Tipoliia myOMUHYIO 3aIUTy WK paboTa He c/laHa B

He npopaboTaHa KoHIjeniust pedepara (#0kiaza), pabota He COOTBETCTBYET

YKa3aHHbI€ CDOKH.

T1IJI0OXO

Ortka3 3amuiiarh pedepart.

5.1.9 TunoBble 3ajaHus (oneHOUHOe cpeAcTBO - CHUTyallMOHHBIE 3aJaHUs) /ISl OLIEHKH
chopmupoBanHocTa KommnereHnuu OITK-8:

Iepeuenb cumyayuoHHbix 3a0au 015 oyeHku komnemeHyuu OITK-8:

CutyanuoHHas 3afava Nel: B3anMo1eiCTBYS pa3HbIX BUZIOB a30TGUKCUPYIONIUX GaKTepH C pa3nuuHbIMU
BUJIaMH pacTeHul. Pu3obuym, A3zorobakrep, ®@paHKusl.



OTBeThTe Ha BOIIPOCHI:

1. Kakum obpa3om O6aktepusim pojia Pu3o0ryMm yjaeTcsi HakariMBaTh CBsI3aHHBIN a30T B TIouBe. B uem
crierMKa B3aUMO/IeMCTBHsI CBOOOTHOXKUBYIIMX IUA30TPOGOB C PACTEHUSIMU?
2. Kakwue rpymibl 6akTepuii criocobHbl GUKCUPOBATh a30T aTMOC(EpHI?

CuryanuoHHasn 3afava Ne2: Mogienise  B3auMopedcTBUss  pu30chepHBIX  MHUKPOOPTraHU3MOB,
yUacTBYHOIIMX B IIpeBpalljeHHsIX COeMHeHUl a3oTa.

OTBeTbTe Ha BOTIPOCHI:
1. IlepeuncnuTe OCHOBHbIE TPYMITbI pH30ChepHbIX OaKTepuit.
Onuimre MexaHHU3Mbl B3aUMOAEHCTBUY a30THHUKCAaTOPOB, aMMOHK(UKATOPOB, HUTPU(PUKATOPOB U
JleHUTPU(UKaTOPOB.

3. Kakue BO3MOKHbIE CTIOCOOBI OCBOOOXK/I€HHSI TIOUBBI OT U30BITOUHBIX KOHI[EHTPAIMH HUTPAaTOB BhI
3HaeTe"?

CutyanuoHHasn 3afava Ne3: Mo/iesib B3aMMOOTHOLIeHMH NpocTeiiux (MH($Yy30pyUHr) NPOKaproT —
SHZOLUTOOMOHTOB U BUPYCOB.

OTBeTbTe Ha BOIPOCHI:
1. OnummTe pa3HOOOpa3ue BHYTPUK/IETOYHBIX CAIMOMOHTOB MPOCTEHIINX.
2. Kakosa posb 6akrepuii pogia Caedibacter B peryssiiiuu UiC/IeHHOCTH TIOTTY ISV UH(Y30pHiA?

3. HapucyiiTe WM OMMUIIATE CXEMY B3aUMO/IEHCTBUS BUPYCOB, OaKTepUi — SHAOIIUTOOHOHTOB U
TIPOCTEMUIITNX.

CuryanmoHHasi 3agada Ned: Mozesib B3aMMOOTHOILIEHHH OakTepuii poga Bosbbaxusi ¢ HEKOTOPBIMU BUJAMHU
HaCeKOMBIX.

OTBeTbTe Ha BOIPOCHL:
1. [Haiite xapakTepucTUKy OakTepuii poga Wolbachia.
2. Onmre 0cO6HHOCTH B3aMMOOTHOIIIEHUH BO/IbOAXHii C pa3HbIMU I'PYTIIIAMU HACEKOMBIX.

5.1.10 TunoBble 3ajaHus (oLeHOUHOe cpeAcTBO - CHUTyallMOHHBIE 3a/JaHMA) /[JIA OLEHKHU
copmupoBanHocTu KomnereHiuu OITK-9:

IepeueHnb cumyayuoHHbIx 3a0au 015 oyeHku KomnemeHyuu OITK-9:
CutyanuonHasn 3agada Nel: Mogens cTpyKTyphl 6uocdepst o Peiimepc H.®.
OTBeThTE Ha BOTIPOCHI:
1. TlepeurciuTe ¥ OMUILIKTE TPAHULIBI PAa3HBIX CPeJi U BO3MOKHOCTH CYIIIeCTBOBaHUS IMPOKAPHOT.

2. TlepeuucnuTe ¥ OMUIIKTE MUKPOOHBIE COODIIIECTBA Pa3HBIX IKOTOIIOB.

CuryanuoHHbIe 3afauya Ne2: CoBpeMeHHbIe NIpe/iCTaB/IeHUsI O CTPYKTYPe U (PyHKIMOHAIbHBIX BO3MOYKHOCTSIX
MHKPOOOL|eHO03a TOICTOr0 KUIIIeUHHKA YeI0BeKa.

OTBeTbTe Ha BONPOCHL:
1. [daiiTe XapaKTepHUCTHUKY OCHOBHBIX TOTIOJIOTMYECKHMX YacTeld MUKPOOOLieHOo3a.

2. Tlepeuucnure QyHKI[MOHAbHbIE BO3SMOXKHOCTH pa3HbIX yacTeil MUKPOOOLieHO3a TOJICTOTO KUIIIeYHHUKA.
3. KakoBo yuacTtrie MUKPO(JIOpHI B IPOLieccax TePMOPErY/ISLUN Y TOMOMOTEPMHBIX KUBOTHBIX ?



CutyanuoHHasn 3agada Ne3: CoBpeMeHHbIe MTPeACTaBIeHHUs O CTPYKTYPe MUKPOOOLIEHO30B MTOBEPXHOCTH
Tesna.

OTBeTbTe Ha BOMPOCHL:

1. OmnummuTe cxeMy pacripefiesieHUst MUKpOOOIIeHO30B Ha TTOBEPXHOCTH TeJa.

2. TlepeuuncnuTte 0COOEHHOCTU YC/IOBUI 0OMTaHMsI IIPOKAPUOT Ha Pa3HBIX yYaCTKaX MOBEPXHOCTH TeJsa.
CuryanuonHas 3aja4a Ned: ['panuIbl pacipoCcTpaHeHHs KU3HU Ha TUIaHeTe U MUKPOOPTraHNU3MBl.
OTBeTbTe Ha BOMPOCHL:

1. OmnumuTe 0co6eHHOCTH COCTaBa MUKPOOHBIX COOOIIECTB B pa3HbIX 9KOTOIAX U3BECTHBIX CETOHS —

03epo «BocTok», BOSHBIE TMH3LI B CTPYKTYpe JuTocdepsl U Ap.
CuryanuoHHas 3ajada Ne5: JKCTpeMasibHble SKOCUCTeMBbI « HepHBIX KYPU/IbLUKOBY.
OTBeTbTe Ha BOIPOCHL:
1. [aliTe XapaKTepUCTHKY MPOKapHOT — XeMOTPO(OB.

2. Tlepeumnciute U onuiuTe (PakTOPEI Cpe/ibl, KPUTHUECKH [JeMCTBYIOLIME Ha TPOKapPHUOTHBIE OPTaHH3MBl.
3. KakoBbl 0c06eHHOCTH (DYHKLIMOHHMPOBAHUS 3KOCUCTEM BOKPYT BbIXO/Ja MAHTUHHBIX Ta30B?

Kputepumn onjeHnBaHus (0LeHOUHOe CpeACTBO - CHUTyalMOHHbIE 3a/JaHHA)

OneHka Kputepun orjeHMBaHUs

TIPEeBOCXO{HO -

PellieHre pHBeIeHO B MTOJIHOM 00beMe ¢ cob/TroieHrHeM HeobX oMok
MOC/Ie/IOBaTeTbHOCTH JIeHCTBYI; B OTBETE TIPAaBU/ILHO M aKKYPaTHO BBITIOJTHEHBI BCe
3aIUCH, TaOTUIBI, PUCYHKH, U€PTEXH, IPadHKH, BEIUMCIEHHS; TIPABUTbHO
BBITIOJTHEH aHA/INU3 OIIUOOK.

OT/IMYHO

OYeHb XOPOLIO -

PerrieHue npyBe/IeHO B TIOJTHOM 00beMe ¢ COOJTIOIeHNeM HEeOOX0AUMOM

XOPpOLII0 N o
P TI0C/Ie/I0BaTeTbHOCTH JeHCTBHI; B OTBeTe JOMyILeHbl 2-3 HeZjoueTa.
PeliieHre pUBeIEHO He TIOIHOCTBIO, HO 00beM BBITIOJTHEHHOW YaCTH TaKOB, UTO
YJOB/IETBOPUTEIHHO TI03BOJISIET TOJTYYUTh NTPAaBU/IbHBIE Pe3Y/IbTaThl U BBIBOABI; B X0/ TIPOBe/eHUsI
paboThI ObUTH JOMYILeHbI OLUOKH.
PerieHye pyBe/IeHO He TIOTHOCTBIO M/ 00beM BBITIOJIHEHHOW YacTy paboThI He
Hey/J0B/IeTBOPUTE/TbHO
TI03BOJISIET C/Ie/IaTh TPABU/IbHBIX BHIBO/IOB.
TIOXO OTKa3 BBIMOJHATH CUTYalMOHHYIO 3aJayuy.
5.1.11 TumnoBble 3apanus (oneHouHoe cpeacrBo - CoOecegoBaHHue) Iz OLEHKH

copmupoBanHocTu KomnereHyuu OITK-8:



ITepeuenb gonpocoe 015 cobecedosaHust (ycmHo20 onpoca) 045 oyeHKu komnemeryuu OITK-8:

1. BHellHUe CTPYKTYPbI OaKTepHaIbHBIX K1eToK. Karcy/ibl. CTpoeHue U QYHKIHH.

2. Be3gecyuiHocTh OakTepuii, pa3HOOOpa3ue (prU3N0IOTHUeCKUX CBOHCTB.

3. TlpupaTku OakTepraabHOU KiieTKu. OUmMOpUH, MU, THUTIHI.

4. Cpefpl 0bUTaHMst OaKTepUll U aflalTUBHbBIE BO3MOXXHOCTH.

5. PUrHHOCTB KJIETOUYHBIX CTEHOK OaKkTepuii — MpoToriacTel, cheporiactel, L —hopmbl, 0cobeHHOCTH KX
obpa3oBaHMsI.

6. Ctpoenune Oakrtepuii. KieTouHast cTeHKa — omnpefesneHre. OCOOEHHOCTH XUMHUECKOH

CTPYKTYPBI KJIETOUYHOM CTEHKU TP+ BaKTepuil.

7. TlpupaTku OaKTepranbHOM K/IeTKH. BOpCUHKH, TIPOCThIe MM ¥ F-mvny.

8. 3aracHble nuTaTebHBIE BelllecTBa — nosrdocdaTsl, KpaxManonooOHble BKIIOUEHHUS, X QYHKLIUH,
crieLpuIHOCTD /1711 OTIpeZieNIeHHbIX BUZIOB U POZIOB OaKkTepuit

9. ¥YrneBozbl OakTepUaIbHBIX K/IETOK — TeMX0€eBble KUC/IOTEI, JeKCTPaHbI, MeNTHOTMKaH.

10.Turb! JBWKEHUH OaKTepUH.

11.0OT1Ho1IeHMe 6akTepuii K KUC/IOPOAY — a3po0bl, aHa3poObl, MUKPOaspodusibl. TTOHATHE OKUCTUTE/TBHO-
BOCCTaHOBUTE/IbHOT'O MOTeHIMasna.

12.0tHomIeHne OakTepuii K Temrepatype — Me30QWIIbl, TepMOGUIbl, TCUXPOGUIIBI,
crierryeckrie 0co6eHHOCTH, CBSI3aHHbIE C TeMIlepaTypHOi aianTaryeil.

13.Mopdonoruueckoe pazHoobpasue 6akreprii. bakrepun mapoobpasHoii Gpopmbl. JIaTHHCKNE Ha3BaHKS.

14.JeiicTBMe XUMUYECKUX COeMHEHUH Ha OaKTepUU — TshKeslble MeTasl/ibl, OpraHUueCcKre PaCTBOPUTEIH,
criupThl. bakTepuiHoe, 6akTeprocTaTHUeckye fieiicTBHe.

15.CTpyKTypa KJIeTOUHOH CTeHKH I'p+ OakTepui.

16.7KryTuku u aBwKeHUe 6aktepuii. CTpOeHMe XXTYTUKA y Tp- ¥ rp+ OakTepuii. MeXaHU3M [IBWKEHHS.
[TpuMephI TaTUHCKUX Ha3BaHUM OAKTepPHid C Pa3/TMYHBIMU THUITAMU JKI'YTUKOBAHUSL.

17.0t1Ho1eHre OakTepuii K KUCOPOAY. MeXaHU3MbI aflariTalii 0aKTepyii K OKMCITUTE/TbHOMY CTPECCy.

18.Xumuueckue coefiiHeHUs1. DPQeKT Bo31eHCTBYS XMMUUECKUX BelljeCTB Ha MUKPOOPraHU3Mbl
CTUMY/MPYIOLINH, OaKTepUOCTaTUYeCKUH, OaKTepPULIUTHBIH.

19.Ucrounnku mnuTaHus. CrocoObl MUTaHWS MHUKPOOPraHW3MOB, pasHOOOpasve THILEBBIX
noTpebHOCTe. Pomb BOZBI B TUTAHUM MUKPOOPTaHW3MOB.

20.ITocTynieHne nUTaTe IbHBIX Bell|eCTB B K/1eTKU. [IDOHUKHOBEHNE B KJIETKY 5K30T'eHHbBIX BellleCTB,
IUQdy3us U aKTUBHBIM TPaHCIIOPT.

5.1.12 TunoBble 3apaHus (oreHouHOe cpeacTBo - ColOecefoBaHHe) A OLEHKH
chopmupoBanHocTa KommnereHyuu OITK-9:

IepeueHb 8onpocos 015 cobecedosarus (ycmHoz20 onpoca) 0415 oyeHku komnemenyuu OTTK-9:

1. MeToabI CTepUIM3aIuy MpUMeHsieMble B TPOU3BO/ICTBe OaKTepHUabHbBIX TPerapaToB.
OCHOBHBbIE CTa[iY CITUPTOBOTO OPOXKEeHUs M X COOTBETCTBHE NTPOU3BO/[CTBEHHBIM JTaram B
MMBOBApEHUH.

3. Ucmonb3oBaHue MeTaboMUTOB OakTepuili 00/afaroiux OWOIMAHOH aKTUBHOCTBIO B
OMOTEXHO/IOTMYECKOW TIPOMBIILITIEHHOCTH.

4. CriocobObl KOHCEPBALMX TIPOAYKTOB Pa3HOW XUMUYECKOH MPUPO/IbI: YTIEBO/IbI, OEKH, JTUTTUbL.

5. Mertozp! ucciie/joBaHUs TIPUPOJHBIX CyOCTPaTOB.

6. XKrytuku u [gBwKeHue Oakrepwil. JIaTWHCKWe Ha3BaHUS OakTepwii pasHbIX THIIOB
JKI'YTUKOBaHUs1. MeTo/ibl UX BbISIBJIEHUS.

7. Mopcdonornueckoe  pa3HooOpa3ue — OakTepuil. BakTepuU-TUTaHTBI M MHKOILIA3MBbl,
cTebenbKOBBIe, MOUKYIOIIMECs, He0ObIUHOU (opMbI. TIprMephb! TaTUHCKUX Ha3BaHHH.

8. BHyTpUK/eTOUHbIE CTPYKTYpPbI OaKTepuii — pub0oCcoMbl, KapOOKCHCOMBI - CTPOeHHe, (QYHKLIVH.



9. Crpoenue 6akTepuii. OcO6eHHOCTH XMMHUECKOW CTPYKTYPBI Ip- 6akTepuii. MeTo[bl OKpacku
niperiapaToB. [IpuaTku 6akTepranbHOM KieTKd. BopcuHKY, pocTble muau U F-riny.

10.3armacHsle uTaTebHBIE BelljecTBa — nonrdocdaTel, KpaxManonogo0Hble BKIOYeHus], WX (yHKLIWH,
crieLpUUHOCTD /711 OTIpe/ie/IeHHBIX BU/IOB U POZIOB OaKTepHii.

11.YrneBozb! 6aKTepHaIbHBIX KIIETOK — TeHX0eBble KUC/IOTHI, IeKCTPaHbl, TeNTH0TKaH.

12.Twurbl ABM>KEHUH OaKTEpPUM.

13.BHyTpHK/IeTOUHbIe BK/IIOUEHHsI TIPOKAPHOT, OKPY KeHHbIe 0eKOBOi MeMOpaHO, UX (QyHKIIH.

14.bakrepuanbHas Karcysa, CTpyKTypa U GyHKUuH. [IpuMepsl IaTUHCKHAX Ha3BaHUW KarlCy/IbHBIX
OakTepui.

15.Mopdonornueckoe pazHoobpa3sue bakrepuii. Bakrepuu mapoobpa3sHoii GopMel. JIaTUHCKHE HAa3BaHUS.

16./JeiicTBMe XUMUYECKUX COeJMHEHNH Ha 6aKTepuu — TshKesible MeTasllbl, OpraHuuecKre paCTBOPUTEH,
cripThl. BakTepuupiHoe, HakTepuoCTaTUYeCKue JelCTBHe.

17.IlocTynneHre nUTaTeNbHBIX BelllecTB B KaeTKU. [IpOHMKHOBEHMeE B K/IETKY 5K30T€HHBIX BeILleCTB,
IU(dy3ns U aKTUBHBIM TPaHCIIOPT.

Kputepuu oueHuBanus (oneHouHoe cpecTBo - CobecefioBaHme)

OneHka Kpurepuu orjeHrBaHUs

TMpeBOCXOOHO -

YpoBeHb 3HaHUI B 00bEME, COOTBETCTBYIOIIIEM TIPOrPaMMe MOArOTOBKHU, 0e3
OTJINYHO
OLIMOOK.

OUeHb XOpoI1I0 -

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.

XOPOILO
Homny1ieHo HEeCKOMBKO HerpyObIX OIMOOK.
MuHMManBHO JOMYCTUMBIN YPOBeHb 3HaHHUM. [I0myIieHO MHOTO HerpyObIx
YZI0B/IETBOPUTE/EHO y P floy Py
OLINOKH.
YpoBeHb 3HaHUM HIWKe MUHUMa/bHbIX TpeboBaHui. iMeny MecTo rpy6bie
HeY/I0BJIETBOPUTETBHO
OLIMOKH.
TJI0XO0 Ortka3s oTBeuath Ha cobeceloBaHUH (B YCTHOM OIpoce).

5.1.13 TumnoBble 3ajaHusa (omeHOYHoe cpeAcTBO - TecT) A OLEeHKH C(POPMHUPOBAHHOCTH
komneteniuu OITK-8:

IepeueHb npumepHbIX Mecmosbix 3adaHutl 015 oyeHku komnemenyuu OITK-8:

[TonHbIM NEpeyeHb TeCTOBBIX 3aZjlaHU HaXOAUTCS B POHZE OLEHOUHBIX CPe/ICTB JUCLUTIINHBI
"MUKpOOHO/IOT s, MUKPOOHOJ/IOTHS ITOJIOCTH pPTa'.

1) BakTepuu OTHOCATCA K LJapCTBY:

1. Eucaryotae
2. Vira



3. Enterobacteriaceae
4. Procariotae
5. Nocardia

2) bakrepuu 370!

1. MuKpoopraHu3mbl, He UMerol1e 0(POPMIIEHHOTO sA/[pa

2. OTHOCATCA K 3yKapuoTam

3. NmeroT siepHyto 000/10UKy

4. VIMerOoT Karicup,

5. Mebyaiiilive, He BUAUMbIE B CBETOBOM MUKPOCKOTIE YaCTHUL[bI

3) Bug sT0:

1. KynbTypa MMKpoOa, 1osTyueHHasi U3 OJJHOU KITeTKH

2. CoBOKYITHOCTE 0CO0eli 0ZJHOTO BUA

3. COBOKYITHOCTh 0CO0€el, UMEIOIIUX OJUH FeHOTHUIT

4. BeolpalljeHHast Ha UICKYCCTBEHHOM MUTaTeNbHOM cpejie, MOMYJISLUs OAHOT0 BUa
5. IlpaBuibHOe Ha3BaHUe TAKCOHOB

5.1.14 TumnoBble 3ajaHus (OLleHOYHOe cpeAcTBO - Tecr) AN OULeHKH C(HOPMHUPOBAHHOCTH
kovmerennuu OITK-9:

IMepeueHb npumepHbIX Mecmo8bix 3a0aHull 015 oyeHku komnemeHyuu OITK-9:

[TonHbIM NIEpeueHb TeCTOBBIX 3aZlaHUI HAXOAUTCS B POH/ZIe OLEHOUHBIX CPEe/ICTB JUCLUTIIMHBI
"MUKpOOHO/IOT s, MUKPOOHOJ/IOTHS ITOJIOCTH pTa'.

1) Lene dpuxcayum MasKoB:

IIpukpernieHre Ma3sKa K CTEKILy

Be3omnacHoCTb

YBenMueHWe KOHLIEHTPaLMi MUKPOOPTaHU3MOB
[ToBbIllIeHMEe ONTUUECKOM TIJIOTHOCTU
BrisiBneHre BK/IIOUEHH

AN

2) TIpocThie MeTO/BI OKPACKH TIO3BOJISIT:

—_

BbISIBUTb 000/I0UKY

N3yunts hopmMy MHUKPOOOB

Oxkpacuts KarcyJy

W3yuuThb cTpyKTypy OaKTepuanbHOM KIeTKA

ik N

OKpacuThb XXT'yTUKH
3) CniocoOHOCTD TPaMITOJIOKUTETbHBIX OaKTepHid OKPAIIUBaThCsl B CHHE-(DHMOJIETOBBIN LIBET 3aBUCHT OT:

Hannuusa yrnesomos

CBOMCTB IMenTHAOrIMKaHa B3auMO/eMCTBOBaThL C KpaCKOU
Hanmnuuga LITTM

Hannums TelixoeBbIX KUCIOT

ik N

TomuuyHbl CTEHKU

Kpurepumu orjeHnBaHus (0LjeHOUHOe CpeACTBO - Tecr)



Ouenka Kputepun oLieHuBaHus
MPeBOCXO0AHO 98-100 % npaBUIBHBIX OTBETOB.
OTJIMYHO 90-97 % mpaBW/IbLHBIX OTBETOB.
OUYeHb XOpOLLOo 80-89 % npaBU/IBLHBIX OTBETOB.
XOPpOILLIO 70-79 % 1npaBWIbHBIX OTBETOB.
YZ,0B/IETBOPUTEJILHO 60-69 % npaBUIBHBIX OTBETOB.
HeyI0B/IeTBOPUTETEHO Menee 60% npaBUIbHBIX OTBETOB.
IJI0XO OTkas nucathb TecT.

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIHHE NPU MPOMe)XXYTOUHOMN
arrecTanyuu

IIxana OIl€eHUMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO OYeHb
IUI0XO0 XOpoI111o OT/INYHO MPEBOCX0/JHO
POBaHH UTeJIbHO pHUTe/ILHO X0pOoI1I0
oCTH
KoMIeT
eHIUI
(uHpUK
aropa
AOCTHIK He 3a4YTeHO0 3aUTeHOo
eHUs
KOMITIET
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. N JOIYyCTUMBI | COOTBETCTBY obneme, N
3HaHUN HIKe . oLeM 3HaHU B
HeB03MOKHOCTB 1 ypoBeHb 0I11eM COOTBETCTB
MHUHUMAJTbHBIX o rporpaMme obbeme,
3HaHUS | OL|EHUTb IOJHOTY N 3HaHUM. rporpamme yIolLeM
N TpeboBaHHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUU [Homy1ieHo MO/JrOTOBKU rporpamMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BC/Ie[ICTBHE MHOT'O . JonyieHo MO/JTOTOBK
rpy0Oble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuaroiierocsi ot o1boK Herpy6bix HHEIX HeT.
oTBeTa ormboK
ombok
Ymenus | OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopemMoHCTp
MHHUMa/IbHbBIX CTaH/JapTHBIX TPUPOBaHbI | TPUPOBaHbI | TPHUPOBaHBI | TPHUPOBaHBI | WPOBAHHI BCe
YMeHHH. 3a7iaq He OCHOBHBIe BCE BCe BCE OCHOBHBI®
HeB03MOKHOCTB TIPOJIEMOHCTPYD | YMeHUs.. OCHOBHBIE OCHOBHBIe OCHOBHBIE YMeHUSI.
OLIeHUTb Ha/IMuMe | OBaHbI Perniensl yMeHusl. yMeHusl. YMEeHUSL. Periens! Bce
YMeHUH OCHOBHBIE TUIIOBbIE Petuiensl Bce | Permennl Bce | PelieHbl OCHOBHbI®
BC/Ie[ICTBHE ymeHusi. imenu | 3ajauu ¢ OCHOBHBIE OCHOBHBIE BCE 3a/aun.
OTKasza MecTo rpy0Obie HerpyObIMU | 3azauu C 3aJauM. OCHOBHbIe BrimosiHeHbI
obyuarolerocsi oT | OmMOKU oummbkamu. | HerpyObiMu | BrimosHeHBl | 3amauu C BCe 33/laHus, B
oTBeTa BrirniosiHeHb! | OIIMOKaMu. | Bce 3aJaHUsl | OTAE/NbHBIM | TMOJIHOM
BCE BRITO/HEHBI | B TIOJHOM u obbeme Ge3
3aZlaHus, HO | Bce 337laHusi | oObeMe, HO | HeCyIecTB | HeJJ0UeTOB
He B B [I0JIHOM HEKOTOpble | eHHbIMHU
T10JTHOM obbeme, HO | € HejjoueTaM




n,
BBITIOJIHEH
HEeKOTOphble
HeJjoueTaMH | bl BCe
obbeme c
3aflaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBUE ITpogemoHC IIpogemoHc
MHMHHMMaJ/IbH ITposeMoHC
6a30BbIX ITpu perenyn . TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI ITposeMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB0O3MO>XHOCTB 3a7iau He HaBBIKY NIPH Tpu .
Jist HaBBIKY IIPA TBOPYeCKHUH
OL|EHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZ K
HaBBIKOB oBaHb! 6a30BbIe CTaHJapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peLIeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasza MecTo rpybbie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OIUOKH u OLIMOOK U
u HeJJoueToB
oTBeTa HesloueTaMu HeJJ04eToB
HeJloueTaMu
IMIkana OIl€eHHMBAaHUA IIPHA NMPOMEKXKYTOUHOU aTTECTAIIUHN
OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KowmmeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPO/eMOHCTPHPOBaHBI
3HaHWs, YMEHHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIOo Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarpaBjeHa
JMCLIUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBIeTBOpHTENb | Bce KommeTeHIMM (YacTW KOMITeTeHLHMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [IUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0[jHa KOMITeTeHL{isI ChOpMHUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeypoBeTBopure | XoTs Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHa Ha YPOBHE «HEY/IOBIE€TBOPUTEIBHOY.
JIbHO
He 3aUTeHO
TIOXO0 XoTst 6bI 0/IHA KOMITETEHLUsT COPMHUPOBAHA HA YPOBHE «ILIOXO0»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3ddHHA W/IH HHbIE€ MdaTepHd/ibl, H606XOJJ[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘—IEHI/Iﬂ Had HIJOME)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpHEB HX

OIl€eHUBAaHHUA:

5.3.1 TunoBble 3afanusa (omeHOUHOe CpPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) AJIA OLIEHKH

copmupoBanHocTH KommereHnuu OITK-8

ITepeueHb KOHMPOABHBIX BONPOCO8 3K3aMeHa 051 OYeHKU cpopmupogaHHocmu komnemenyuu OITK-8:

1. Buocdepa u bakTepun. baktepun B X XI BeKe — B3aMMOCBSI3b COLMA/IBLHBIX U MPUPOJHBIX YC/IOBHH B

SBOJIFOIIMHA MI/IKpO6OB.

2. Be3gecyuiHocTh OakTepuii, pasHoOOpa3ue Gpr3r0I0rHuecKix CBONCTB.




Cpezbl 00uMTaHus1 6aKTepH U afianTUBHBIE BO3MOXKHOCTH.

CTpyKTypHbI€ OT/IUUHS 3yKapUOT U MPOKapHOT.

DyHKIMOHA/IbHBIE U XUMUYECKHe Pa3/nuusi MPOKapHOT U SYKapHOT.

OcobeHHOCTH reHeTHUeCKOH OpraHU3aL{iy MPOKApHOT.

Knaccudmkanus 6akrepuii Ha otaensl o I'nbbancy u Mroppeto. OO1iasi XapakTepHUCTHKA OT/esIOB.
OcHoBHbIe (hopMbl OakTepuii. JIaTHHCKYe Ha3BaHWsI TPeZCTaBUTe el.

Hyxkneounz, ocobeHHOCTH cTpoeHus1. bakrepranbHast Xxpomocoma, pervikarust JJHK. PasmHoxxeHne

L oN kAW

TIPOKapHOT.

10.I'eneTrueckuii mommMopdu3m rpokapuoT. F-mia3mMuzbl, reHeTHUeCcKre peKOMOMHALIMY ITPOKApHOT.

11.TTna3Muzpl GakTepHid.

12.Myrtaruu. [Ipsimble 1 oOpaTHbIe MyTaliy. XpOMOCOMHbIE MyTallUM: Ae/eLiir, THBepCHH, AyTITHKaLUH.
Is-a71eMeHTbI ¥ TPAHCIIO30HBI. AYKCOTPOQHbIE MyTaHTHI.

13.Tpanchopmanus. da3bl poriecca TpaHchopMarvu OaKTepui.

14.Tpancaykuusi. [ToHsITHE TPaHCAYKIMY, Hecrieldryeckas, crerpduueckasi, abopTHUBHas TPAaHCAYKLVS.

15.Konstoranus. [TouaTre Konbtoramuu. Cxema repeHoca OakTepHabHOM XPOMOCOMBI M3 KJIETKU JIOHOpa
B KJIETKY peLdIyeHTa.

16.X1MHAYeCKHMI COCTaB K/IeTOK MUKPOOPraHU3MOB. OCHOBHBIE XUMHUECKHE 3/IEMEHTH], BXOJAIINeE B
COCTaB K/IETOK MUKPOOPraHU3MOB.

17.JIunmpp! 6aKkTepuii — HaChIIeHHbIe U HeHaChII|eHHbIe )KUPHBIe KUC/IOTHI, hochommnisl. Posb
JIMTMTAZO0B ¥ MUKOJIOBBIX KUC/IOT B CO3/IaHUU TUAPO(OOHOCTH K/IETOUHOW TTOBEPXHOCTH ¥ YCTOMYMBOCTU
K /IeHICTBHIO TOKCHUECKHX BellecTB. [IpiMephl KUC/IOTOYCTOMUMBBLIX OaKTepHii — TaTUHCKIe Ha3BaHMSI.

18.¥YrieBozb! OaKTepUAIbHBIX KJIETOK — TeHX0eBbIe KMCIOTHI, IeKCTPaHbI, TeNTHI0TKaH.

19.Crpoenue Gakrepuii. Knerounas creHka, IITTM, HyK/ieou.

20.Crpoenue 6akrepuii. Kiierounasi creHKa — onipeiesienue. Ilentugornvkad. OcoOeHHOCTH XUMUYeCKOM
CTPYKTYPHI KJIETOUHON CTEHKH Ip+ OakTepuid.

21.Crpoenue 6akreprii. Oco6eHHOCTH XUMHUECKOU CTPYKTYPHBI TP- OakTepuii.

22.PUTHAHOCTD K/IETOYHBIX CTEHOK OaKTepuii — MpOTOMIacThl, ceporacTel, L —hopmbl,

23.0cobeHHOCTH X 00pa3oBaHust. VX cBoMCTBa M 0C06eHHOCTH. L-(hopMbl, 0COOEHHOCTH X 00pa30BaHus,
JIATUHCKHWe Ha3BaHWs OakTepwii, 06pasyronmx L-hopMsl.

24.1lutonna3maTryeckast MeMbpaHa, cTpoeHre U QyHKLUU. CTPyKTypa U GyHKIMM MeMOpaHHbIX Oe/KoB U
JINTIUJIOB.

25.DyHKIMY [IUTOI/Ia3MaTUUeCcKoii MeMOpaHbl. MeMOpaHHbIe 06pa3oBaHusl OaKTepuii.

26.1JuTomna3Ma 1 opraHesiIbl IPOKapruoT: pub0COMBI, ME30COMBI, XpOMaTo(Opbl, a3POCOMBI (Ta30BbIe
BaKyomu) u Apyrue. CTpyKTypa U QyHKLUH.

27.BHYTpUK/IeTOUHbIE CTPYKTYPbI OaKTepuii — pub0oCcoMbl, KapOOKCHCOMBI, - CTpOeHNe, (HYHKIUH.
Otnnuust oT 3ybakTepuii pubOCOM IMPOKApHOT.

28.BHYTpPHK/IeTOUHbBIE BK/IFOUEHHS POKAPUOT, OKPY KeHHbIe OeKoBOM MeMOpaHoH, X QyHKLIWH.

29.Bk/roueHYst IPOKapHUOTUUECKON K/IeTKHM — 3aracHble NUTaTe/bHble BelljecTBa. 3arnacHble MUTaTe/bHble
BelllecTBa. [ /TMKOTeH, MOJMOKCUMACISTHas KUC/I0Ta Y TpaHyJie3a, uX QyHKLUH.

30.3aracHsle nuTaTebHBIE BelllecTBa — rnosudocdaThl, KpaxManonoZoOHble BKIIOUEHHUs, X QYHKLIUH,
crieLpUIHOCTD /71T OTIpe/ie/IeHHBIX BUIOB U POZIOB OaKTepHii.

31.ITurmeHTHI GakTepuii - KapOTHUHOW/Ibl, MeJIaHUHBI, ~ XWHOHBI, ITUPOJL/IBI,
6akTeprodopodunbl. Poib MUrMeHTOB B afjantalii OakTepHii K pa3/IMuHbIM CcpejiaM 00MTaHusl.
JlaTuHCKWe Ha3BaHWs MIUTMeHTO00pa3yomyx OakTepu.

32.[TurmeHThI (HOTOCUHTE3UPYIOMIMX ITPOKAPHOT.

33.BHelHMe CTPYKTYphl OakTepuanbHbIX KeTok. Karcysbl. CTpoeHue u GyHKIMU. [IpUMepbl TaTHHCKUX
Ha3BaHWH KaTlCy/IbHBIX OaKTepHid.

34.bakTepuasbHble KarcyJbl, CIU3UCThIE CII0M, Yexsibl. CTpoeHue, GyHKLMH. [Ipumeps! JaTUHCKUX
Ha3BaHUI OaKkTepui, 00pa3yIOLIUX KarlCyJIbl.

35.1IpupaTku 6aKkTepraabHON KieTKu. PUMOpHH, HINITBI, TTHJTH.



36.TIpuaaTKu OaKTepraabHOM KJIeTKU — BOPCUHKHU, F-mivsy, el CTpoeHue, GYHKLIWY 1 3HaUeHUe JiIsI
JKU3HU KJIeTOK.

5.3.2 TumnoBbie 3asaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-9

IlepeueHb KOHMPO/BHBIX BONPOCO8 IK3aMeHA 045 oYyeHKU cpopmuposaHHocmu komnemeHyuu OITK-9:
1. XKrytuku 6akTepuii. UUCI0 1 pacrioyioXKeHHe KI'yTHKOB, COCTaB U CTpoeHHe. [IBIyKeHHe KI'YTUKOBBIX U

CKOJIB3SIIHX (hopM OaKTepHid.
2. Twunel AB>KeHUH OakTepuii. Peakijun Takcuca y MUKPOOPTaHU3MOB (a9POTAaKCHC, XeMOTaKCHC,

(hoToTakCuC).
3. Tlokosiecss GOpMbI MUKPOOPTaHU3MOB. DH/IOCTIOPHI U IIUCThI OaKTepHH, COCTaB U CBOHCTBA.
4. Tunbl guddepeHIMPOBKU CIOPOOOpPa30BaHUSI. OakTepuanbHBIX KJIETOK.
OH/0CTIOPH, CTa/Iuu.

5. [ucconmarnus bakTepuii. S u R popmbl GakTepuii.

6. CriocoObl pa3MHOXKeHHsT POKaPUOTHBIX MUKPOOPTaHU3MOB. BrHapHOe fiesieHre ¥ TIOUKOBaHUe
OakTepuid.

7. Poct u pasmMHOXXeHHe MUKPOOpraHu3MoB. KpuBast pocta momy isitiiii MUKPOOPTaHU3MOB, 0COOEHHOCTH
OT/leNTbHBIX (ha3.

8. Ormpepnenenne CKOPOCTH POCTa U BpeMeHM reHepaljui. MaTteMaTtrueckast MOZe/b POCTa MOMYJISALHN.
Maremarryeckoe BbIpaykeHHe pocTa Ky/IbTyp MUKPOOPIaHM3MOB IIpY T'OMOTe€HHO-HelIpepbIBHOM
KYJIbTUBUPOBaHUU. [MousiTue abcomoTHON U yZieNIbHOW CKOPOCTH.

9. TNepuoanueckue KyJbTYPbI HA HECMEHSIEMBIX CPeflax ¥ TOMOTeHHO-HeTIpepLIBHOE KY/IbTUBUPOBaHHe
(xemocTar 1 TypbuzocTaT). 3HaueHHe MeTo/ia HellpepbIBHOTO Ky/IbTUBUPOBAHUS |15l U3yUeHUsl CBOMCTB
MHKPOOPTaHW3MOB ¥ B TIPOMBILLTIEHHOCTH. CHHXPOHU3UPOBAHHBIE KY/IbTYPbI, CTIOCOOBI TIO/TyYeHus], KX
3HayeHue.

10.Poct MUKpOOpPraHrn3MoB. POCT OT/ieNIbHbIX K/IETOK MUKPOOPTaHHU3MOB U POCT MOMYJISLIUU.
CbanaHcupoBaHHBIN 1 HecOanaHCUPOBaHHLIN pocT. [ToHATHE JUayKCUH.

11.OcHOBHBbIe THUIIBI CpeJi, UCIIO/b3YEMbIX [/151 KY/IbTHBUPOBAHKSI MUKPOOPIaHU3MOB (TI0 COCTaBy U
($hr3MIeCKOMY COCTOSIHHIO).

12.BblzienieHue U Ky/abTHBUpPOBaHKe. HakonyTe/bHble Ky/IbTYPbl U IPUHLMIT 3/1IEKTUBHOCTHU. YHCThIe
KYJIbTYPbl MUKPOOPTaHU3MOB. MeTo/bl 10/TyueHust U 3HaYeHue.

13.PocT MUKpPOOpPraHrM3MOB B 3aBUCUMOCTH OT TeMIlepaTyphbl. KapAnHanbHble Touky. Pusnonornyeckre
ocobeHHOCTH TICMXPO(HUIOB, Me30pUIOB 1 TepMOGdUIIOB. VCromb30BaHNe BEICOKHX TEMIIEPATyP s
crepyunu3anyu. JlelicTBre HU3KUX TemrepaTyp.

14.BnusiHve THAPOCTaTAYECKOTO NaB/IeHUS.

15.0cmoTHrueckoe gaBiaeHre. OcobeHHOCTH 0CMOMUIOB U Talo(hHIIOB.

16.Paguanys 1 ee felicTBYe HA MUKPOOPraHU3Mbl ((hM3M0/I0rnueckoe, MyTareHHOe, CTepU/IN3YIOLIee).

Y CTOMUMBOCTh MUKPOOPTaHU3MOB K Y/IbTPaH0oIeTOBBIM Iy4aM U NOHU3UPYIOLLUM HU3/TyYeHUsIM.
17.TIpumeHeHre B MUKPOOHOJIOTHH YbTPa3ByKa. MexaHuueckoe BO3/eiCTBHe Ha KIIeTKH.

18.PocT MMKpPOOPraHM3MOB B 3aBUCMMOCTH OT BJI&)KHOCTU. Y CTOMUYMBOCTD K BBICYLIIMBAHUIO.
JInodumm3zarms.

19.0THoIIEeHWe OaKTepuii K KUCJIOPOAY — a3pobbl, aHaspobbl, MUKpoaspoduibl. OTHOIIEHHEe
MHKPOOPTaHW3MOB K KHCIOPOAY: a3po0bl ¥ aHa3poOsl (0bMraTHbIe U (aKkynbTaTUBHBIE). BO3MOKHBIE
NIPUUMHBI MTHTUOUPYIOLLEro AefCTBUS KUC/IOPo/ia Ha CTPOrUX aHaspoOoB. PoCT pa3mMuHbIX aHa3poOoB B
3aBUCUMOCTH OT COZlepyKaHus KUC/I0poZa. IToHsaTHe 0KHUC/INTeTbHO-BOCCTaHOBUTEIBHOTO [TOTeHLUasa.

20.3Hauenue pH cpeppl. PacripeiesnieHre rpyIi MUKpOOPTaHU3MOB B COOTBETCTBUAY C KUC/IOTHOCTBIO
cpefbl ux oburanus. [leoyeycroiiunBble, KUCOTOYCTOWUYMBEIE U alA0(UIbHbIE MUKPOOPTaHU3MBI.

21.0T1Ho1eHye 6aKTepui K KUCIOpoy. MexaHu3Mbl aJjanTaljii OakTepuii K OKUC/IUTETbHOMY CTPeccy.



22. Xumuueckue coeguHeHus. Jddekr BO37E€HCTBUS XUMHUUECKUX BeIecTB Ha
MHKPOOPTaHH3MBbl - CTUMYJIUPYIOIINH, 6aKTeproCTaTHIeCKid, 6aKTepULIUHBIN.

23.leficTBHe XUMHUECKUX COeJTUHEeHHI Ha OaKTepUU — TSDKeJTble MeTaJljlbl, OPraHu4ecKre pacTBOPUTETH,
criipthl. bakrepuiyiHoe, 6akTeprocTaTdyecKue feiictBue. [Iprposa v MpouCxXoXKaeHne
(abuotuueckoe, OMOTHUECKOE) AaHTUMUKPOOHBIX BelecTB. CrieliM(UUHOCTb U MeXaHHU3M JIeHCTBUS.
BakTepuocraruueckuii 1 6akTepULAHbIN 3¢ dekT. ObnacTy NpUMeHeHHsl pa3NUHbIX aHTUMHUKPOOHBIX
coeZiMHeHU. BakHelIie XMHOTeparieBTUUeCKuUe rperaparh!.

24.TIpupoHble coobijecTBa OaKTepHii — CMMOMO03 U aHTaroHru3M. [IpuMepbl aHTarOHUCTUUECKUX
B3aMMOOTHOLLEHUH.

25.TIpupoHeie coobiiectBa bakTepuid. TUITbI B3aMMOOTHOIIIEHHH — KOMMEHCA/IN3M, CUHTPOdUs,
MeTabuos. [Ipumepsl.

26.B3auMOOTHOIIeHUST MeX/y MUKPOOPraHW3MaMH 1 OPraHU3MOM pa3/IWyHbIX Mpe/CTaBUTe len
JKUBOTHOTO MHDA.

27.IlocTynieHne NUTaTebHbIX BellecTB B K/1eTKU. [IpOHUKHOBEHNE B KJIETKY 5K30T'€HHbIX BellleCTB,
I Qy3us U aKTUBHBIN TPAHCIIOPT.

28.Vctounnku nutanusi. Crocobbl MUTaHKsT MUKPOOPTaHU3MOB, pa3HOOOpasue MUILeBbIX TTOTPeOHOCTEH.
Posb BozbI B TUTAHUM MUKPOOPTaHU3MOB.

29.HopmanbHas MUKpodriopa yesoBeka. MUKpoopraHusMbl [IOBEPXHOCTH Tejla U [10JI0CTHast MUKpoQJiopa.

30.TToukytormmuecs, MpocTeKoBbIe U cTebeslbKOBbIe OakTepuu. JIaTbIHb, IPUMEpBHI.

Kpurepuu oneHuBanus (o1jeHOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OtuleHka Kpurepuu orjeHrBaHUs

OT/MUHO - Bce KOMMeTeHIUHY (YacTH KOMIeTeHIUi), Ha YOpMHUpPOBaHMe KOTOPLIX HarlpaB/ieHa
UCLIMTUIMHA, COPMUPOBAHLI Ha YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOTs1 ObI 0/[HA
KOoMIIeTeHLIMs1 c(pOpMHUPOBaHAa Ha YPOBHE «OTIWYHO». OUeHb XOPOLIO - BCe KOMIIeTeHIUH (4acTH
KOMIIeTeHLIMi), Ha (pOopMUpOBaHKe KOTOPBIX HarlpaB/ieHa JUCLUILIMHA, ChOPMUPOBaHbl Ha YPOBHE
He HIDKE «OUeHb XOPOIIIO», TIPA 3TOM XOTsI Obl O7IHa KOMITETEHIHs C(hOPMUPOBaHa Ha YPOBHE
3a4TeHO «OYeHb XOPOII0». XOPOILO - BCe KOMITEeTeHLH (UacT KOMITETEeHLH), Ha OPMUPOBaHKE KOTOPBIX
HarpaB/ieHa AWUCLUIUINHA, ChOPMUPOBaHbI HA YPOBHE He HIKE «XOPOLLIO», IPU 3TOM XOTsI ObI 0/jHa
KoMIieTeHLMs1 cpOpMUPOBaHa Ha YPOBHE «XOPOLIO». Y JOBJIETBOPUTELHO - BCe KOMITeTEeHLIMH
(uacTu KoMIeTeHLIM), Ha GOpMUPOBaHUe KOTOPBIX HallpaB/ieHa JAUCLUIIMHA, CHOPMHUPOBaHbI Ha
YPOBHe He HIKe «y/|OBJIeTBOPUTEIbHO», TIPH 3TOM XOTs1 ObI OZIHA KOMITeTeHIUs1 chopMHUpOBaHa Ha
YPOBHE «y/IOBJIETBOPUTENBHO.

HeypoBneTBOpUTENIBHO - XOTS ObI 0/jHa KOMIIeTeHL|s ChOPMHUPOBaHa Ha YPOBHE

He o
«HEYAOBJIETBOPDUTE/IbHO», HX OJlHA M3 KOMITETEHLIMA HE CCI)OpMI/IpOBaHa Ha YPOBHE «IIJIOXO».

3a4uTeHo
[T10xo0 - X0Ts1 GBI O/HA KOMITETeHLIKsT COPMHPOBaHa Ha YPOBHE «ILIOXO».

6. YueOHO-MeTOfMUeCcKOe 1 HH(}OpMaoOHHOe o0ecrieyeHHe JUCHHMILTHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. YenoB FOpwuit CepreeBuu. BeeieHre B KIeTOUHYO OMOIOTHIO : yuel. [/l CTYZIeHTOB YH-TOB,
obyuaroruxcs 1o HarpasiaeHuto 510600 "Buosiorus" u 61os. crierManbHOCTSIM. - V137, 4-e, mepepab. u
Jlo1L., CcTep., neperiey. ¢ usg. 2005 . - M. : AnbsHc, 2015. - 495 c. : win. - ISBN 978-5-91872-080-6 :
762.00., 83 3K3.



2. HetpycoB Anekcanap ViBaHoBrud. MuUKpoOHo/iorus : yueb. Ajist CTy/IeHTOB BY30B, 00yJarolyxcs 1o
HarpaBJ/IeHHIO TIOAr0TOBKY O6akasnaBpa "buosiorus” v 6101. CrieljuasbHOCTSIM. - 3-e U3, ucrp. - M. :
Axagemusi, 2009. - 352 c. - (Briciiee nipodeccruoHanbHoe obpa3oBanue. EcTecTtBeHHbIe Haykh). - ISBN
978-5-7695-6632-5 : 600.00., 19 3ks.

3. YacTHasi MeJUIIMHCKasi MUKPOOUOJIOTHS C TEXHUKON MUKPOOHOIOTMUeCKUX UCC/Iel0BaHUM /
Jlabunckas A. C.,bnunkosa JI. I1.,Emuna A. C.,Ankupckas A. C.,bagneeBa M. B.,Batypo A. I1.,BosuHa
E.T'.,T'opo6ery O. B.,I'py6ep 1. M.,/Ipabkuna 1. B.,)Kyxoeurkuii B. I'.,liBarnoBa C. M.,Katocosa JI.
K.,Konkosa H. U.,Kopones HO. C.,KoctrokoBa H. H.,JToBeHenikuii A. H.,JToceBa O. K.,MapTsiHOBa B.
P.,MuponoB A. FO.,MumvH B. FO.,Mopo3 A. ®.,PakoBckasi 1. B.,Cepreesa T. W.,TaprakoBckuii U.
C.,Turos I'. B.,JOmenko I'. B. - 5-e u3z., crep. - Cankt-ITetepOypr : Jlanb, 2022. - 608 c. - Knura u3
Kosiekiu Jlaue - Meauiusa. - ISBN 978-5-507-44780-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=804653&idb=0.

[oronHuTebHasE IUTEpaTypa:

1. T'aBpuuenkoBa C.C. Mukpo6uoJiorus : yuebHoe nmocobue / 'aBpuuenkosa C.C.; SIky6orckas C.U. -
Mockga : PUIIO, 2022. - 270 c. - ISBN 978-985-895-024-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=869780&idb=0.

2. MeauiLMHCKast MUKPOOUOIOTHSI, BUpycoorus u uMmMmyHosiorus : T. 1/ 3eepeBa B.B., boiiuenko M.H. -
Mockga : 'DOTAP-Meaua, 2020., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=665344&idb=0.

3. 3BepeB B.B. MeauiuHCcKass MUKpOOHOJIOTHst, BUPYCOJIOrUst M1 UMMyHostorust : T. 2 : yueOGHUK / 3BepeB
B.B.; Boituenko M.H. - Mockga : [OOTAP-Mepgua, 2022. - 472 c. - ISBN 978-5-9704-7100-5., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=809550&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JIUCLUTTUHBI):

http://www.studentlibrary.ru - DnekrponHast 616/0Teka « KOHCY/IbTaHT CTyIeHTa»
http://biblio-online.ru - SekTpoHHas 6ubMoTeka «FOpaT»

http://e.lanbook.com/ - DiekTpoHHast 6ubMoTeKa «JIaHb»

HopmaruBHble oKyMeHThI: http://www.consultant.ru/.

ObC «Znanium.com». Pexxum focTyna: www.znanium.com.

Hayunas snektponHasi bubmoreka (http://www.elibrary.ru).

Caiit usgatennsctBa «Springer» (http://www.springer.com).

Caiit usgatensctBa «Elsevier» (http://www.sciencedirect.com).

Ba3a gannbix «Scopus» (http://www.scopus.com).

baza ganubix «Web of Science» (http://webofknowledge.com/)

7. MaTepHa/IbHO-TeXHHYECKOe o0ecreyeHUe JUCHUIIMHBI (MOY /1)

YueOHble ayJIUTOPUM [I/Is TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHON
MPOrpaMMOM, OCHAIlleHbl MY/JIbTUMEJUHHBIM 000py/JoBaHHEM (TPOEKTOP, 3KpaH), TeXHUUECKUMH

CpeiicTBaMu 00yueHus, KOMITbIOTEPAMHU, Crelya3upOBaHHBIM obopy0oBaHHEM:
CrieLjamM3upOBaHHOE naboparopHoe obopyzoBaHue:
1. MUKpOCKOITBI;
2. TepMmocTaTbl nabopaTopHbIe;

3. Hacoc KamoBckoro;
4. JlaboparopHsle BeChI;



5. HarpesarenbHas TUIUTKA.

CrieLivaiu3upoBaHHast CTeK/ISIHHast nocyza:
1. Yarku [Tetpy;
2. [Tpobupku C npobkamu;
3. CnupToBKY;
4. [TpeamMeTHBIE U TIOKPOBHBIE CTeK/a.
CrieriaM3upOBaHHbIe PEaKTHUBBI:
1. Habop Kpacurenen 1o I'pamy;

2. Habop kpacuTesieii TMpOCTbIMU MeTOJaMH OKpacku ((PyKCHH, MeTH/IeHOBas CHHb, TYIIIb);
3. Pazmuunble  mnuTaresnbHble  cpebl  (obmiero  HasHaueHws, — AvGdepeHLMPOBAHHbBIE);
4. 3tunoBbid criupT 96%.

[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanmsmMu PI'OC BO 10 HampaB/ieHUIO
noArotoBku/crieripaabHocTy 31.05.03 - CToMaTon0rusl.

Astop(b1): KpaBuenko I'asimHa AHaTOMbeBHA, KaH[UIaT OMO/IOTHUECKUX HaYK.
3aBeaytoimii Kadeapoii: MutpoinrHa EsieHa BiiaaiuMupoBHa, IOKTOp 6M0/IOTHUeCKHX HayK.

ITporpamMmMa oo6peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccuu ot 4.12.2023, ipoTokost Ne 5.
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