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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.0.22 Mukpobuonorua n BUpycosorus

1. Koa u HaumeHoBaHMe HanpasneHus noarotoBku: 06.03.01 bruonorus

2. Mpodwmnb noarotoBkn: bruomeanumHa, buoxmmus, buodunsnka, NeHeTnka, 3oonorus,
BoTtaHuka, dmnsmonorusa

3. KBanudwmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4yeHUA: ovHas

5. Kachegpa, oTBevarowan 3a peanmsauymio aucuunnumibl: Kadeagpa dnoxmmmm un
doM3NONOrNnN KNeTKn

6. CoctaBuTENU NporpamMmmbi:

"paboBuy Mapraputa tOpbeBHa, 4OKTOp Bronormyeckmx Hayk, npogeccop

'ypeeBa Mapus BanepbeBHa, kKaHangat 6G1Monormyeckmx Hayk

7. PexomeHgoBaHa: HMC meguko-6uonormnyeckoro cakynbteTta 23.06.21, npotokon Ne5
8. YuebHbIn roa: 2023-2024 CemecTtp(bl)/TpumecTp(bl): 5



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbro udy4eHUss MMKPOBNONOrMM 1 BUPYCONOMMA B NMOAFOTOBKE CNeunanncToB SBMASETCS
npuobpeTeHne CTyaeHTaMn 3HaHUA, YMEHWIA U HABbIKOB, KOTOPbIE MO3BONSAT MM HA COBPEMEHHOM
YPOBHe, B  COOTBETCTBMM  C  KBaNUUKALMOHHOW  XapaKTEepPUCTUKOMW,  BbINOSHATb
npodgeccroHasnbHble 0683aHHOCTU B 4acTu, KacaloLencss MMKPOOMOOrMYECKMX acrneKkToB WnX
AesTtenbHocTU. bronor gormkeH pacnonaratb 3HaHUAMKW O BUONOrMYecKNX CBONCTBaxX MUKPOBOB,
X ponu B NPUPOAE U B XM3HW YerioBeKa, O pacnpocTpaHeHun B Buocdepe, 0 npuMeHeHun
OakTepuin 1 BUPYCOB B OMOTEXHOMOIMMK, 3HAYEHUN MUKPOOOB B MNATOMOMMK 4YerioBeka, O
npenapartax, obecrneuvmBalolWmMX Ccneunduyeckyto AMarHOCTUKY, Tepanuio U  NpPoUNakTuKy
WMHMEKUMOHHBIX 3aboneBaHuit, 06 OCHOBaXxX aNNAeMMONOrMn NHPEKLMOHHbIX BONe3HEN.

3adayvel yyebHoU OucCcyunUHbI SBASIETCA OCBOEHWE CTyAEHTaMM KOHKPETHbIX
TEOpPeTUYECKNX 3HAHUW U MPaKTUYECKMX HaBbIKOB MO MWUKpoBuonornn, BUPYCONoOruM W
npuobpeTeHne NpakTUY4ECKNX HAaBLIKOB 1 YMEHWUI, pernameHTupoBaHHbix rOC BO:

- NpuobpeTeHne cTyaeHTamMun 3HaHWn B 06nactn cuctemMaTmkm U HOMEHKNaTypbl MUKPOOOB, UX
CTPOEHUSA MU (PYHKUUIN, FEHETUYECKMX OCODEHHOCTEN, MX PONM B 3Komorum; dopMmpoBaHmne
YMEHUSI  UCMONb30BaTb COBPEMEHHble  MeToAbl  U3y4eHUs  BMONOrm4yecknx  CBOWCTB
MUKPOOPraHM3MOB U UX WUOEHTUUKAUMM C Uenblo YCTAHOBMEHUS pakTa Hanuuus unu
OoTCyTCTBMUS 3aboneBaHus;

- (opMMpOBaHWE Yy CTyOQEHTOB MNPEACTaBfieHUs O 3aKOHOMEPHOCTSX B3avMOAENCTBUS
opraHM3aMa u4erioBeka C MUPOM MUKPOBOB, BKMOYAs COBPEMEHHblE NpeacTaBrneHns o6
MMMYHHOM OTBETE Ha WHMEKLMOHHbIE UM HEUHMEKLMOHHbIE areHTbl (aHTUreHbl); OCBOEHWE
MPUHLMMNOB NOCTaHOBKM HEKOTOPLIX peakumii UMMYHUTETA U MHTeprpeTaummn Ux pesynbTaTos;

- oby4yeHue CTygeHTOB MeTOAMKaM, MO3BONALMM BbIMNOMHATE paboTy B acenTuyecKux
ycrnosusax M 06OCHOBbIBaTb BbIOOP OMNTMMAarnbHbIX METOL4OB Ae3MHGEKUUU KU CTepunusauumn
OOBbEKTOB OKpyXxatwLlen cpedbl; (POPMUPOBAHNE YMEHUSA WHTEPNPETMPOBaTb pe3yrnbTaThl
CaHUTaApPHO - MUKPOBMOMOrMYECKOro uccrneaoBaHns OOBLEKTOB OKpyxawuwen cpeabl (Boaa,
BO34YyX, PYKM, CMbIBbI C anTe4YHOWN nocyabl, paboyero Mecta u UHCTPYMEHTOB 1 Ap.), cobnogaTb
TEXHUKY 6e3onacHoCcTM Npn paboTe C MUKPOOpPraHn3mMmamm;

- 00yyeHuMe MeTogoam  oOnpederneHusl  akTMBHOCTU  MPOTMBOMUKPOOHBLIX  MpenapaToB
(XMMMOTEpaneBTMYECKMX CPEACcTB, B TOM 4ucre, aHTUOMOTMKOB, aHTUCENTUKOB W
Ae3NHGEKTAHTOB); POPMUPOBAHME HABLIKOB MHTEPNPETaLUN NONYyYEeHHbIX Pe3ynbTaToB.

10. MecTo yye6HOM ancumnnunHbl B cTpykType OOIT:

YyebHas gucumnnuHa «b1.0.22 Mukpobuonorns u BUPYCONOrMsa» OTHOCUTCA K
obaszaTtenbHon 4vactm bnoka 1 «OucumnnuHel (Mmogynu)» PegepanbHOro rocygapcTBEHHOrO
obpasoBaTenbHOro craHgapta Bbicwero obpasoBaHna no creumanbHoctn  06.03.01
Buonoruna (6akanasp).

Tpe6OBaHI/I$| K BXOOHbIM 3HaAHUAM, YMEHUAM W HaBblkaM: BlhageHne OCHOBHbIMU
MeToaamMn Hay4HOro no3HaHud, UCnoJjibdyeMbiMU TMpu MVIKpO6VIOJ'IOFI/I‘-IeCKl/IX nccnegoBaHNAx
XUBbIX OOBLEKTOB: oOnucaHue, npoeeaeHne HaOnNaeHW; BNageHne OCHOBHLIMWU MEeTOAaMMU
NOCTaHOBKM OMONormyeckmx OKCNepMMeHTOB, ONMnCaHuA, aHarnn3a U OUeHKM OOCTOBEepPHOCTU
NnoJ1Iy4eHHOro pesynbTtaTta.

[aHHas gucuunnuvHa gBngeTca  npegwecteywowen agna  gucumnnuHd b1.0.37
MmmyHonorus, 51.B.[1B.05.01 Metabonuam npokapmoT

11. MnaHupyemble pe3ynbTaTbl 00y4YyeHUs No AucuUNnuHe/MoAynio (3HaAHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C NMIaHupyeMbIMN pe3ynbTaTaMu OCBOEHUS obpa3oBaTenbHOMU
nporpaMmmbl (KOMMNETEHLUAMU) U MHOUKATOPAMM UX OOCTUXKEHUS:

| Koa | HassaHue | Koa(bl) |  Wuoukatop(bl) | MnaHnpyemble pesynbTaTthl 06y4eHus |




KoMneTeHunn

OlK- CnocobeH OlMK-1.1 | TMpuMeHSsIET 3HaHMS | 3HaTb: NYTW 3HEPreTUHECKOro N KOHCTPYKTUBHOIO
1 MPUMEHATbL 3HaHWe TEOpPEeTUYECKUX meTabonuama y MWKPOOPraHM3mos,
6uonornyeckoro OCHOB 60TaHMKW, Mopdornoruio n 0cobeHHOCTH pocTta
pa3Hoo6pa3mg " 3007107 1M, MUKpPOOpPraHnM3mMos, ocobeHHoCTH poCTa
MCMOMb30BaThb MMUKPOBMONOrM 1 | MMKPOOPTaHM3MOB  Pa3HbIX  TaKCOHOMMYECKNX
METOAbI BUPYCONIOTUN NS rpynn Ha AauddepeHumnansbHO-AMarHOCTUYECKMX
HabnoaeHms, M3YUEHWs n3HM 1 | CPEAaX, OpraHM3aLmio reHoma NpokapuoT, rexbl,
aEHTUbMKALMN, CBOMCTB SKUBBIX ucnonb3yemble B reHocuctemaTtumke
Knaccudmkaumm, 06BEKTOB, MX MUKPOOPraH13Mos,
BOCMPOM3BOACTBA U naeHTMdnKaumm um .
YMmeTb: roToBUTbH " MWUKPOCKONMPOBaTb
KynbTUBUPOBAHNS KynbTUBUPOBAHNS npenapaTbl U3 XMBbIX U YOUTLIX GakTepuit, cenaTb
XKMBbIX O6BEKTOB GakTepuii Ha onddepeHLmansHo-
ANA PELLEHVA AnarHocTuyeckune cpensl, BblpaBHUBATb
npoceccroHanbHbl MapKepHbIe reHbl ans onpeaenexns
X 3aha TaKCOHOMMWYECKOTO MOMOXEHUA UCCMEeayeMoro
MWKPOOpPraHM3ma,
Brnagetb: meTtogamu  MMKPOBUMOMNOrMYecKoro
noceesa, HaBblkamy paboTbl C MMKPOCKOMOM,
MeToA0M nonudasHoro aHanusa ans
naeHTUPMKaLMN MUKPOOPraHU3mMoB

OTIK- | CnocobeH OMNK-1.2 | Ucnonb3yeT MeToabl | 3HaTb: cnocobbl pa3sMHOXeHUs BakTepuia,

1 NPUMEHSATL 3HaHWE HabntoaeHns, MPUHLMMbI HOMEHKIATYPbI 1 TAKCOHOMMUK
6ronornyeckoro naeHTndmKaumn, npokapuoT, poilb MUKPOOPraHM3moB B
pasHoobpasus  w KnaccudbmkaLmy, hopmMupoBaHnM GUOLEHO30B, B CUMBUOTUYECKNX
ICMO/b30BaThb BOCTPOV3BOACTBA 1 NapasnTUYECKMX OTHOLLEHUSIX C PACTEHUAMU U
MeTO/bl 610OrNUECKIX XMBOTHbIMW, CNOCOBbLI NCMONb30BaHUS
HaBoaeHMs, 0B6BLEKTOB B | MMKPOOPraH13mMoB B GUOTEXHOMOMMYECKNX
naeHTUdbVKaLmm, NPUPOAHBIX n | Mpoueccax
Knaccudukaumm, nabopaTopHbIX
BOCMPOW3BOACTBA U YCIOBMSIX, YMeTb: HaxoauTb B reHOMax MUKPOOpPraHM3mMoB
KyNbTUBMPOBaHMS peanuayet reHbl UNOreHeTUYECKMX MapKepoB, CTPOUTb
XMBbIX  0ObEKTOB NosTlyYeHHbIe 3HaHWUS cunorexeTu4eckne Aepesbs no reqam 165
ansi peleHus ansi aHanusa pPHK 1 reHam nHbIX donnoreHeTU4eCKUX
npoceccmoHanbHbl B3aUMOAENCTBUSI MapKEpOB, NPOTHO3MPOBATL PE3yTbTaTb|
X 33734 OpraHM3MOoB MCMNONb30BaHWSA MUKPOOPraHM3MOB B

BUOTEXHONOMMYECKMX NpoLeccax
pasfiMyHbIX  BMAOB
ggg; o(l:7| ggx?;:mg co BnageTtb: MeTogammn reHocucTeMaTuky ansi
Knaccumkauum MMKpoOOpraHu3MoB

OrK- | CnocobeH OMK-8.1 | MposiensieT  3HaHue | 3HaTb: OOMEH BeLLeCTB U npespatlieHne

8 MCNOJ1b30BaTb OCHOBHbIX TUMNOoB SHeprI/II/I B KneTke; NOHATUSA
mMeToabl cbopa, 3KCNEeANUMOHHOMO 1 MMKPOOPraHW3MOB, MeTaBonmam
obpatoTky, niabopatopHoro MUKPOOPraHU3MOB,  aHaspobHoe W
cucTeMaTtumsaumm u obopynosaHus,
npeacTaBneHuns ocobeHHocTel aspobHoe oKucnenue y
rnonesoil " BbIGpaHHOro MWKPOOPraHn3MoB; npoueccol
nabopaTtopHoi obbekTa 6uocmHTesa wn 6GuoTpaHcchopmaumm y
nHdopmaumu, npodeccoHanbHon | MUKPOOPraHN3MOB; OCHOBHbLIX pa3fenos
NPUMEHATL HABbIKM ACATENBHOCTU W | coBpeMeHHON MUKPOBMOoNormm; nctopuu,
paboTsl ¢ ycnoshm €0 | porim  muKpobuonorMm B KOMMIeKce
cospemerti conepxas GONOrMIeCkUX HayK.
aHanu3npoBaTb
Nosly4YeHHble YMETb:. IFOTOBUTb NUTaTellbHble Cpenbl,
pe3ynbTaThl nosly4nTb HaKoMreHHbIe n YUCTbIe

KynbTypbl MUKPOOPraHM3MOB,; BblOENATb
OpraHn3mMbl-nNnpoayueHThI n




nogaepXueatb YUCTOTY KyJbTypbl;
co3gaBaTtb ONTUManbHbIE KOMMO3ULINUK
"3 KNeToK-npoayLeHToB BAB;
aHanM3npoBaTb POJSib BHYTPUKIETOYHbLIX
KOMMOHEHTOB, obrnononumepos n
BbISIBMATb B3aMMOCBS3b ONOXMMUYECKMX
NPoOLECCOB B  KNeTke;, MNPUMEHSATb
onTUManbHble MeToabl
KyIbTUBMPOBAHUSA KNEeTOK MNpOayLEHTOB
OnonorM4yeckn  akTMBHbIX  BELLECTB;
NCnosib30BaTh ans HabnoageHus
pasnnyHble cnocoBbl MUKPOCKOMUM.

BnageTb (MMeTb HaBbIK(M)): pasnnyHbIMK
MeTogaMn OBHapyXeHNA MaKpOMOSEKy
B OGuonornyecknx cmucremax; npuémamm
NONy4YeHNst YUCTbIX W HaKOMUTESbHbIX
KynbTyp KNEeTOK 3y - W NPOKApWUOTOB;
HaBblKaMX NPUrOTOBIEHUSA NUTATENbHbIX
cpen u cnocobammu wnx cTepunusauuu;

pa3nnM4HbIMA MeTogamMu
KOnMn4ecTtBeHHOIro yyeTa
MUKPOOPraHn3moB
12. O6beM AgcuUnnuHbI B 3a4eTHbIX eguHuuyax/yac. — 3/108.
CDopma I'IpOMe)KyTO‘-IHOﬁ aTtTecTauum dSk3ameH
13. TpypoemkocTb No BMaam yuyebHon paboTbl
TpynoemMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
4 cemecTp
AyONTOPHbIE 3aHATUSA 48
nekuunu 16
. rpynnosble
B TOM YuUChe:
KOHCYnbTaumm
nabopaTtopHble 32
CamoctosaTensHas paborta 24
dopma NpoMEXYTOYHOM aTTecTaumm 36
(3k3ameH — _ 4ac.)
WToro: 108 108
13.1. CopepxaHue QUCLUMNIUHDI
n/n Peanusauus
pasgena
HanmeHoBaHue pasgena c ONCUMNNUHBI C
AVCLMNAVHb OAEepXaHue pasgena UCLMNITHDI FOMOLLbIO
OHIamnH-kypca,
QYMK*
1. lekuum
1.1 MukpoOHOIIOTHS: IPEIMET, VcTopus pasBuTust MUKpobuonorumn. 3HavyeHme https://edu.vsu.ru/
UCTOpUs, 3HAYCHHE. MWKPOOPraHM3MOB B MPUPOAE U KMU3HU YerioBeka. course/view.php?i
Mopddonorus OcCHOBHbIe HanpaBneHnst pasBUTUS MUKPoOBUoONornn. d=7087#section-1
MHUKDPOOPIaHH3MOB. MpokapuoTel U aykapuoTbl. BakTepun 1 apxew.
Mopdonorus 6akrtepuin: pasmepsbl, opma.
Xvmundeckun coctaB bakrtepuin. CTpoeHme
LUMTONIa3MaTM4eCcKkon MeMmbpaHsbi.
1.2 OOMeH BelecTs. O6meH BellecTB MuKkpoopraHnamoB. KoHcTpykTuBHbIn | https://edu.vsu.ru/




KoncTpykTusHbIit
MeTabOoIM3M POKAPHOT.

N 3HepretTMyecknin metabonuam. Tunbl meTabonuama.
lMNonatne asTOTpPOhUM 1 reTepoTpocmn. [lyTtu
aBTOTpOgoHOM pmkcaumm CO2: umkn KanbBuHa w LUUKN
ApHoHa T[lytn aBTOTpOhbHOM pukcauun CO2: 3-
rMMOPOKCUMPONUOHATHBLIN NYTb U €ro pasHOBUOHOCTH,
accummnsauua CO2 npu meTaHoreHese n aueToreHese.
letepoTpodbHas dukcaunma CO2. Ycsoenne C1
OopraHMyeckmx COeaNHEHWI. MeTtunoTtpodesl,
mMeTaHoTpodbl. YcBoeHne C2 — C6 opraHMYeckux
COeaMHEeHNN. YCBOEHMe CoeJUHEHU a3oTa.

courselview.php?i
d=7087#section-2

1.3 DHepreTuvecKuit OHepreTuyeckni obMeH. BpoxeHne, Tunel | https://edu.vsu.ru/
MeTaboJIN3M IPOKapHOT: cOpaxxuBaHusi yrneBoLoB. course/view.php?i
Opo’keHwme, TbIXaHHue HenonHoe okncnenune cybcTtpata MukpoopraHmamamu: | d=70874#section-3

YKCYCHOKUCIble ~ Gaktepuu, rpubbl.  AHaspobHoe
OblXaHne MYKpPOOpraHu3mMoB.

1.4 JlurorpodHBEIC U Jintotpodhms. OkucneHne HeopraHudecknx BellecTB: | https://edu.vsu.ru/
¢dororpodHbIe HUTpudmumpytowme, cepHole ©Gaktepun, 6aktepuu, | course/view.php?i
MHKPOOPTaHU3MbI OKUCIIAIOLWMNE  COeAMHEHMs1  Xenesa, MapraHua, | d=7087#section-4

BogopoaHble Gaktepun. MexaHu3ambl  OKUCREHMS,
pacnpocTpaHeHne  MUKPOOPraHM3MOB  Ha3BaHHbIX
rpynn. 3HayeHve B npupoae.

15 TakcoHOMUS IPOKAPHOT Knaccudwmkauns npokapmor. https://fedu.vsu.ru/
course/view.php?i
d=7087#section-5

1.6 Bupycsr: 3HaueHueE, Bupychl, ocobeHHOCTH, oTnnyme oT apyrnx obbekToB | https://edu.vsu.ru/
CTpOEHHE, TPYIIIBI BUPYCOB. | XXMBOW npupoabl. Mctopusi Bupyconormn. 3HauveHue | course/view.php?i

BMPYCOB ANl 4erioBeKa, >XMBOTHbIX M pacTeHui. | d=7087#section-6
3agayv Bupyconoruu.
2. MpakTuyeckne 3aHATUA
2.1
2.2
3. JTabopamopHbie pabombl

3.1 MukpoOHOIOTHS: TIPEIMET, AHaToMust npokapuoTudeckon kneTkn. KnetouHas | https://edu.vsu.ru/
UCTOpUs, 3HAYCHHE. cteHka. OcoBeHHOCTM CTPOEHUsI KINETOYHOW CTeHKWM | course/view.php?i
Mopdomnorus rPamMnoroKMUTENbHbIX " rpamoTpuuartensHbix | d=7087#section-1
MHKpPOOPIaHH3MOB. baktepui. [NpugaTouyHble  CTPYKTYpPbl  (BOPCUHKW,

wunel). MoaBwxkHOCTL GakTepun. Tunbl ABUXEHUS.
Krytuk, ero CcTpoeHue, Tumbl XIyTUKOBaHWS,
MEXaHu3Mbl OBWXKEHUS. AKCOCTUINb U OBWXEHWe
cnupoxeT. Ckomnb3slee ABwkeHne. Pa3mHoXeHue
npokapuot. OBpasoBaHKe cnop.

3.2 OOMeEH BellEeCTB. AsoTdukcaums, cBOOOAHOXUBYLLME n | https://edu.vsu.ru/
KoHcTpyKTHBHBIH cuMmbunoTmnyeckmne asoTdumkcaTopbl. MexaHuam | course/view.php?i
MeTaboJIM3M NPOKAPHOT. dukcaumn asoTa. d=7087#section-2

3.3 DHepreTUaecKui CnumpToBoe GpoxeHue. MacnsiHokucnoe 6poxeHue u | https://edu.vsu.ru/
MeTa0OIHI3M MIPOKAPHOT: ero pasHOBUAHOCTW. MonouHokucroe, | course/view.php?i
OposkeHHe, TbIXaHHe NPOMNMOHOBOKNCIIOE, MYypaBbUHOKNCINOE BpoxeHne. | d=7087#section-3

Bo3byautenu, xumuam, npumeHeHue. A3spobHoe
OblXaHue.

Mpouecc AeHnTpudukaumn, cynbaTtpeaykumm,
xernesopegykumu.

3.4 JlutoTpodHBIE doTocnHTe3. NCTUHHBIN POTOCKMHTES: OKkcureHHble u | https://edu.vsu.ru/
¢dororpodHbie aHokcureHHble  dotoTpodbl.  KBasu-gotoTpocbus. | courselview.php?i
MHKPOOPTaHU3MbI "anoapxeun d=7087#section-4

3.5 TakCOHOMUSI IPOKAPHOT Mpu3aHakn pgns onpegeneHns Buga: nonudasHeiv | https://edu.vsu.ru/

aHanus. dunoreHns NpokapuoT. course/view.php?i
d=7087#section-5

3.6 Bupycer: 3HaueHuE, OcHoBHble rpynnbl  BupycoB. buoxumua Bupycos: | https://edu.vsu.ru/

CTPOEHUE, IPYIIILl BUPYCOB.

HyKNeuHoBble KUcnoTbl, 6enkn, nunuabl. CTpoeHune
BUpycoB. Bupycbl ¢ kybnyeckum TuUNom cuMmeTpumn,
cnvparnbHble BUPYCbI, CINOXHble BMpPYChI
(6akTepuodparm). [MpoHMKHOBEHME BUPYCOB B

course/view.php?i
d=7087#section-6




opraHusm, B KneTKy. Penpogykums BMpPyCcOB B KneTke.
MHTerpaunoHHsIin - TN B3aMMOLEWCTBUSA BUpyca WU
KneTkun. AsnexHune nusoreHnn. BUY.

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTun (Yacos)
Ne HavnmeHoBaHue Tembl CaMoCToRTenonan
n/n (pasgena) gucumnnuHel Jlekumn | MpakTudeckune | JlabopartopHbie pabora Bcero
MukpoOuoorus: npeamer,
1 | ucropus, 3HaueHue. Mopdonorus 2 6 4 12
MHKpPOOPI'aHH3MOB.
2 O6mMmeH BemecTB. KOHCTpYKTUBHBIIN 4 6 4 14
METa0OII3M IIPOKAPHOT.
3 DHepreTUIecKuii MeTadoII3M 4 6 4 14
IPOKApHOT: OpOXKEHHE, IbIXaHUEe
4 JlurotpodHEIe U PpoTOTpOPHEBIE > 6 4 12
MHKPOOPTaHH3MbI
5 | TakcoHOMUS IPOKAPHOT 2 4 4 10
6 Bupycsl: 3HaueHHE, CTPOCHUE, 5 4 4 10
IPYIIIBI BUPYCOB.
WToro: 16 32 24 72

14. MeToau4yeckue ykasaHus onsi o6yyarowmxcsi o 0CBOEHUI0 AUCLUNIIUHBI:

B cootBetctBUM C TpebosaHusmn OSIrOC BO peanmsaunsi KOMNETEHTHOCTHOIO
nogxoga npegycmaTpuBaeTCsl LWUMPOKOE UCMonb3oBaHMe B y4ebHOM rnpouecce akTUBHBIX U
WHTEPAaKTUBHbIX (POPM MPOBEAEHUSA 3aHATUM B COYETAHUM C BHeayauTOpHOW paboTom cC
uenblo PopMMPOBaHNA N PasBUTUS NPOdECCUMOHarnbHbIX HaBblKOB Oby4varowmxca. Kaxabin
obyvarowmincss obecneveH AOCTynoMm K 6GubnmnoTedHbliM poHOam YHuBepcuTeTa n kadeapbl.
Mpn un3yvyeHnn aucuMnavHbl nNpegycMoTpeHa paboTa cTydeHTa B rpynne, opmupytowas
YyBCTBO KOMMEKTMBU3MA W KOMMYHMKaAOEnbHOCTb; a Takke camocTosTernbHaa paboTta,
cnocobcTByOWAs (POPMUPOBAHUIO aKTUBHOWM XU3HEHHOW NO3ULMM NOBEOEHUS, aKKypaTHOCTMH,
ANCUMNIIMHUPOBAHHOCTN.  [ANA  yCNewHOro OCBOEHWS  OUMCUMMNWHBI  oByvarowmnmcs
pekomMeHayeTca perynspHas pabota ¢ Hay4yHOM NUTepaTypon, NeEpUOANYECKUMU U3OaHUSMN,
CBOEBPEMEHHOE BbINOSIHEHNE KOHTPOMbHbIX paboT u T.4.

B pamkax Kypca npegycMoTpeHa BO3MOXHOCTb AUCTAHUMOHHOro oby4yeHua c
Ncnonb3oBaHNeEM "ONEeKTPOHHOro yHMBepcuTeTa".

O6bem gucumnnuHbl cocTaBnsieT 3 3a4yeTHbIX eauHuy, Bcero 108 yacoB, u3 KoTopbix 48 4
COCTaBnsIe€T KOHTakTHasi paboTta obydarowierocs ¢ npenogasatenem (16 4acoB 3aHATUSA
NEKUMOHHOro Tuna, 32 4aca 3aHsATUS CEeMUMHAPCKOro Tuna (CeMuHapbl, Hay4yHO-NpakTuyeckme
3aHATUS, nabopaTopHble paboTbl M T.N.), 24 4 COCTaBnsieT camocTosiTenbHaa paboTa
obyvarowlerocs.  M3yyeHme  OaHHOW  OUCUMNAMHBI  NpedycMaTpvBaeT  NpoOBeAeHue
NPOMEXYTOYHOM aTTecTaumm B Buae ak3amMeHa 1 6 Tekywmx atTectaumin. Tekywas aTtrecraums
aBnsieTca obsa3aTtenbHON, ee pesynbTaTbl OLEHUBAKOTCA B HanmbHOM CUCTEME U MO PELUEeHUIo
kacdbegpbl MoOryT ObiTb Y4YTEHbl MNPW MNPOMEXYTOYHOW aTTecTauumn obydarowmxca. Cpoku
npoBefeHnsl TeKkyllen aTtTecTauum pernameHTUpPYTCs KaneHOapHbIM MiaHoOM NpoBeneHust
nabopaTopHbIX 3aHATUIA, CPOKU NPOBEAEHME MPOMEXYTOYHOW aTTecTauMuM ycTaHaBfMBakTCA
pacnMcaHMeM MpPOMEXYTOYHOW aTTecTauuu, paspaboTaHHbIM B COOTBETCTBUM C Yy4EOHbLIM
nnaHom no crieumansHoctn 06.03.01 buonorus.

Mporpamma AucUMNMHBI NpegycMmaTpuBaeT npoBeAeHne nabopaTopHbiX U CEMUHAPCKUX
3aHATUN. JIEKUMOHHBLIM MaTepuarn pacKkpblBaeT OCHOBHblIE TeOpeTUdeckne BOMPOChbl AaHHOMU
ancumnnuHel. JlabopatopHble paboTbl obecnevnBaoT hOpMUPOBaHNE HEOBXOOUMBIX B paMKax
KOMMNeTeHUMN YMEHUA N HaBbIKOB (BnageHwun). Ha ceMnHapcKux 3aHATUSIX NPOBOAUTCH ONpocC
no TeopeTMYecKMM BOMpocam Wu3ydaemblx TeMm, pasbupatroTca npobnemHble cutTyauuu,
pewalrTcs npaktudeckne 3agaHus. [lpy noarotoBke K CeMuHapy CTYAEHT  OOJIKeH
ncnonb30BaTb pPEKOMEHOOBaHHble npenogaBaTtensaMy  yy4ebHukn K  yyebHble nocobus,
3MEeKTPOHHblIE  pecypcbl. W3ydyeHne OaHHOWM  AUCUMNAWHBLI  MpegycMaTpuvBaeT  Takke
camocToATenbHy0 paboTy. BbinonHeHne camocTosTenbHOW paboTbl  Npegnonaraer:




KayeCTBEHHYIO MOAroTOBKY KO BCEeM Bugam Yy4ebHbIX 3aHATUWA; pedbepupoBaHue U
aHHOTUPOBaHME YKa3aHHbIX npenoJaBaTeneM WCTOYHWKOB nuUTepaTypbl; CUCTEMAaTUYECKUI
NPOCMOTP NepuoAMYEeCKMX U3gaHui C Uenblo BbiBNeHUsA nybnvkaunn B obnactn udyv4aemom
npobnematukn; wusydeHne y4ebHOM nuUTepaTypbl; WCMNOMNb30BaHWE WHTEPHET-PECYPCOB;
NMOArOTOBKY [OKNadoB-Mpe3eHTaumMi no OTAenbHbiIM Temam gucumnnuHel. B npouecce
CaMOCTOATENBHOMW NOATOTOBKU MPU OCBOEHUU OUCUMMNMHBI HEOBXOOMMO M3Y4UTb OCHOBHYHO
nuTeparypy, 3ateM — JONONHUTENbHY. IMEHHO 3HAaKOMCTBO C JOMOMHUTENBHON NUTEpaTypon,
3HaunTenbHas 4acTb KOTOPOM CyllecTByeT Kak B MevyaTHOM, TaK W 3feKTPOHHOM BuAe,
cnocobectByeT 6Gonee rnybGoKOMYy OCBOEHUIO W3y4YeHHOro maTtepuwana. BbicTynneHus Ha
NpakTUYeCcKnX 3aHaATUAX MoryT 6biTb npeacTaBneHol B Buae pedbepaTta, goknaga wunu
coobueHus. JTioboe M3 HMX OOIMKHO coAepaTb MMaH WM NOCTaHOBKY 3adayu, U3MOXeHue
MaTepuana u BbiBoAbl. B kaxaom BbICTYNfNEeHUM HeobXxoOuMO BbIAENATb [MaBHYK MbICb
(«cTepxHeBoM  BoOmMpoc»).  BbiCTynneHns  OOMKHbI  HOCUTb  HAyYHbIA,  JTIOMMYHbIN,
aprymMeHTMpOBaHHbINA, KOHKPETHLIN 1 NpodeccMoHanbHbIN Xapaktep, ObiTb YoeanTenbHbIMN.

O6yyeHne nuL ¢ orpaHUYeHHbIMU BO3MOXHOCTAMW 340POBbS OCYLLECTBISETCA C y4eTOM
X MHAMBUAYANbHbLIX NCUXOMU3NYECKMX OCOBEHHOCTEN N B COOTBETCTBUM C MHAMBUOYaNbHOW
nporpaMmmon peadbvnutauuu.

15. lepeyeHb OCHOBHOM W AOMNONHUTENLHOW §nUTEepaTypbl, PECcCypCoOB WHTEPHET,
Heob6XxoAUMbBIX AN OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHaga nureparypa:

Ne n/n NcTOYHMK

KypaHoBa H. I".. Mukpobuonorus: ydebHoe nocobue, Y. 2. MeTtabonnam npokapmnoT [SneKTPOHHBIN
1 pecypc] / Mockea:llpomeTein,2017. -100c. - 978-5-906879-11-0
https://biblioclub.ru/index.php?page=book_red&id=483200&sr=1

Manbues, B. H. OcHoBbl Mukpobronorum n ummyHornorum : ydebHoe nocobue ansi cpegHero
npodeccuoHansHoro obpasosanus / B. H. Manbues, E. IN. Mawkos, J1. N. XaycToBa. — 2-e u3g,.,

2 ucnp. un gon. — Mockga : N3paTtenscTteo KOpanT, 2020. — 319 c. — (MpodheccnoHansHoe
obpaszoBaHue). — ISBN 978-5-534-11566-6. — TeKcT : anekTpoHHbil // ABC KOpanT [canTt]. — URL:
https://urait.ru/bcode/445639 (gaTta obpaweHus: 30.10.2020).

YacTtHas meguumnHcKkas MUKPOBrOnornst ¢ TEXHNMKON MUKPOBMONOrMyecknx nccregoBaHum @ yyebHoe
nocobue / A.C. JlabuHckas, J1.I. bnvHkoBa, A.C. EwwmHa, A.C. AHknpckas ; nog pegakumen A.C.

3 JlabuHckon [n ap.]. — 2-e n3g., ncnp. — Cankr-lMeTtepbypr : NlaHb, 2017. — 608 c. — ISBN 978-5-
8114-2334-7. — TeKCT : aNeKTPOHHbIN // SNeKTpoHHO-6nbnmoTeyHas cuctema «JlaHby : [canT]. —
URL: https://e.lanbook.com/book/90895

O6LwWasn n caHuTapHas MUKPOBMONOrNS C TEXHNKON MUKPOBMOMOrMYEeCKnx nccrenoBaHnm @ yyebHoe
nocobue / A.C. JlabuHckas, J1.IN. bnnHkosa, A.C. EwwHa [n ap.] ; noa pegakumen A.C. JlabuHckon [un
4 ap.]. — 3-e u3g., crep. — CaHkT-lMeTepbypr : NaHb, 2019. — 588 c. — ISBN 978-5-8114-2162-6. —
TeKCT : aNeKTPOHHbIN // ANeKTPoHHO-6MbnMoTeuHas cuctema «JlaHby : [canT]. — URL:
https://e.lanbook.com/book/112045

6) gononHUTEnNbHasa nNuTepaTypa:

Ne n/n NcTOYHMK

KypaHoBa H. I"., Kynatagse I'. A.. Mukpo6uonorus: yue6Hoe nocobue, Y. 1. NpokaprnoTtuyeckas

1 kneTka [OnekTpoHHbI pecypc] / Mocksa:lpomeTein,2013. -108c¢. - 978-5-7042-2459-4
https://biblioclub.ru/index.php?page=book_red&id=240544&sr=1

Mukpoburonorus n nMmmyHonorus [OneKkTpoHHbIn pecypc]: yuebHuk / Moa pea. A. A. BopobbeeBa. - 2-e
2 n3g., nepepab. n gon. - M. : MeguumHa, 2005. - (Y4eb. nuT. Ans cTyAeHTOB MeOULIMHCKUX BY30B). -
http://www.studmedlib.ru/book/ISBN5225042716.html

MegmuuHckas Mukpobuonorusl, BUpyconorms n UMMyHonorusi. B 2-x Tomax. Tom 1. [OneKTpoHHELIN
3 pecypc] : yuebHuk / Mog pea. B.B. 3sepesa, M.H. bonueHko. - M. : TAOTAP-Megua, 2010. -
http://www.studmedlib.ru/book/ISBN9785970414187 .html

MegauumHckasi Mukpobuonorus [OnekTpoHHbIN pecypc] : yuebHoe nocobue / Mo3sgees O.K. Mog pea.
4 B.U. MNokposckoro - 4-e n3a., ucnp. - M. : FTOOTAP-Meauna, 2010. -
http://www.studmedlib.ru/book/ISBN9785970415306.htm|

MegauumHckasi Mukpobuonorus, ummyHornorus n supyconorusi / KopotaeBA.W. , BabuuesC.A. - 5-e
5 n3g., ucnp. n gon.- Caxkr-lNetepbypr: CrnewJint, 2010.- 772 cTp. -
https://biblioclub.ru/index.php?page=book red&id=104939&sr=1

B) MH(pOPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTerbHble pecypchl (0uumarnbHble pecypcbl MHTEPHET)™:



Ne n/n Pecypc

1 WHmepHem pecypcbl, omeeyarouwue memamuke OUCYUNIUHBI.

2 lNMonHomekcmosas 6a3a « YHusepcumemckas bubnuomekay - obpazoeamernbHbil pecypc. -
<UPL:http://www.biblioclub.ru>
3 www.lib.vsu.ru — 3H6 Br'y

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW paboThl

Ne n/n UcTouHuK
CaHumapHo-bakmepuoioeau4ecKuli KOHMPOJIb U MUKpobuoioaudyeckue Memodb! UCC1e008aHUs:
lpakmuyeckoe nocobue dnsi cmyd./ A.B. CemeHuxuHa, T.U. Paxmaroea, I.U. Hexaeea, T.H. Nonosa

1 .— BopoHex, 2003 .— 62 c.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/oct03069.pdf>.

Mukpobuonozuyeckass QuazHOCMuUKa paHesbix, 2HOUHO-80CIaIUMesbHbIX, KUWEYHbIX U 8030y UWIHO-
5 KanenbHbIX UHeKyul : npakmu4yeckoe nocobue/T.U. PaxmaHosa [u Op.] .— Boponex : J1O[ BrY,

2004 .— 67 c.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/dec04070.pdf>.

l'ypeesa, Mapusi BanepbegHa. Maribili npakmukym rno mMukpobuorsnoauu : y4ebHo-memodudyeckoe

3 nocobue. Y. 1. Obwas mukpobuonozusi/ M. B. l'ypeesa, T. C. PydeHko, M. FO. pabosuy .— BopoHex
: '3damenbckuli dom BI'Y, 2019 .— 91 ¢. — Tupax 50. 5,3 n.n.

17. OOpasoBaTenbHble TEXHONOrMU, MUCNOMb3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNIINHBbI, BK/OYasa AUCTaHLMOHHble oOpasoBaTtenbHble TexHonoruu (AOOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn BepgeHun kypca wucnonbdyetcd JYMK, cosgaHHbii  Ha nnatdopme moodle
(https://edu.vsu.ru/course/view.php?id=7087). Ha kypce wumeroTca nNpe3eHTauum K INeKuusim,
mMeToaMYeckne ykasaHus Ansg nabopaTopHbix paboT, 3agaHus K nabopaTopHbIM 3aHATUAM,
YyaTbl ONA BOMPOCOB WM KOHCynbTauum K 3a4veTy. Jlutepatypy, Heobxoammyro Ans OCBOEHUs
nporpaMmmbl, MOXXHO HanTu Takke Ha cante 3HB BI'Y (https://lib.vsu.ru/) B pasgene 36C

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHne ANCUMNIINHDI:

CI'IeLI,I/IaJ'IVI3l/IpOBaHHaﬂ mebenb, 9KpaH HaCTEHHbIN

YyebHasi ayguTopus onsa npoBefeHns 3aHATUN Digis Optimal-C DSOC-1103, Acer X115H DLP,
neKkumMoHHoro Tuna (r.BopoHex, nnowagb HoyTOyk HP Lenovo G500 ¢ BO3MOXHOCTbH)
YHuBepcutetckas, g.1, nom.l, ayg. 365) NOAKMIOYEHUSA K CETU «VIHTEpPHET» C NOMOLLbIO

becnpoBogHon cuctembl WiFi

JlabGopaHTckas, noMeLeHne ans XxpaHeHnst 1
npodmnakTnyeckoro obcnyxmBaHust y4ebHoro
obopynoBaHus (r.BopoHex, nnowans YH1BepcuteTckas,
0.1, nom.l, ayn. 368a)

HoyTt6yk Lenova G500

YyebHasi nabopaTtopusi Mukpoburonorum (ansa npoeeaenus ||CneumanmanpoBaHHasa mebernb, Mukpockonsl LM2 (5

3aHATU CEMUHAPCKOro Tuna, rpynnoBbIX U wT.), Mukpockon Nr. M258619, mukpockon Zeiss
WHAMBUAYaANbHbIX KOHCYNbTaLWUNA, TeKyLLero KOHTponsa n  ||PrimoStar, mynsTumegunHbein npoektop BENQ,
npomexyTo4Houn aTTecTauun) (r.BopoHex, nnowaab MOOUINBHBIN 3KpaH Ana npoekTopa, HoyTbyk Toshiba,
YHuBepcutetckas, a.1, nom.l, ayg. 369) TepmocTtat TC-80M-2

19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLEen U NPOMEXYTOYHOM aTTecTauum

MopsdoK OLUEHKM OCBOeHus obyvalwmmncsa ydyeBGHoro maTepuana onpepgensiercs
coaepXaHueM crieayoLmnx pa3aenos AUCLUNNUHBI:

No HavnmeHoBaHue KoMmneTeH WHamnkaTtop(bl)
/n pasaena ucuunivHbl Lvsi(v) OOCTUXEHUS OueHouYHble cpeacTBa
(mogyns) KOMMNEeTEeHL MM
1. | Pasgensi 1, 4,5,6 OMK-1 | OMK-1.1,1.2 Bonpocti k pasdenam, komnnexm
o ' mecmosbix 3adaHuli Ne1, 2
Bonpocbi k pazdenam, KOMIIEKm
2 Pasgennl 2, 3 Or1K-8 OriK-8.1 mecmosbix 3adarud Ne3
MpomexyTouyHasi aTTecTauus lNepeyeHb eornpocos
dopma KOHTPONsS —  9K3aMeH lMpakmuyeckoe 3adaHue




20. TvnoBble OLEHOYHbIE CpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpepensiowme
npoueaypbl OLleHNBaHUA

20.1. TeKyWwMn KOHTPOIb ycrneBaeMocTun

Tekywaa aTtrectaums nNpoBOAUTCH B COOTBETCTBUM C [lonoxeHMeM O Tekywew atrectauuu obydaromxcsa no
nporpaMmmam Bbicllero obpasoBaHua BOpOHEXCKOro rocyaapCTBEHHOIO YHMBEpCUTETa. Tekywasa atrectaumsi
nposoguTcs B (bopMax: YCTHOro onpoca (MHAMBUAYanbHbIN onpoc, poHTanbHas 6ecena); NMCbMEHHbIX paboT
(nabopaTtopHble paboTkl 1 Np.); TeCTupoBaHus. Kputepum oLeHUBaHUA NpUBELAEHbI HUXE.

TecTOBbLIE 3agaHuA

KomnnekT TectoBbIX 3agaHnin Ne1

1. Kakas n3 nepedncneHHbix CTPYKTyp obasartensHa Ansa 6akrepmanbHbIX KNeToK:
a) kancyna;

6) crnopel;

B) HyKneowua;

I) XryTUKW.

2. Kakoi n3 MmeTogoB MUKPOCKOMMPOBAHUS NO3BONSET U3y4nTb Mopdonoruio 6aktepui:
a) AMMepPCMOHHOW MUKPOCKONUEN;

6) cyxoi cUCTEMOI MUKPOCKONa;

r) C ManbiM yBenuM4eHmeM;

[) B HEOKpALLEHHbIX NpenapaTax;

€) HY O4HMM U3 NePEYNCTIEHHbIX.

3. MonHasi cTepunusauma matepvana npoucxoauT npu:
a) nactepusauyuu;

0) aBTOKNNaBMpPOBaHUU;

B) dunbTpaumu,;

r) obpaboTke aHTMCENTUKaMMU.

4. BakTepuu, obpasyloLime ckonneHne B Buae "BUHOrpagHom rpo3amn” npu OeneHnmn KOKKOB:
a) MUKPOKOKKM;

6) cTachUNOKOKKM;

B) AMMNITOKOKKY;

r)capumHbl.

5. Kak HasblBalOTCA MUKPOOPraHM3Mbl OOHOrO BuAa MNM nogsuaa, BblpalleHHble B NTabopaToOpHbIX YCNOBUSIX Ha
NCKYCCTBEHHbIX NUTaTENbHbIX cpeaax?
OT1anoH oTBeTa:unCTada KynbTypa.

. 2 banna — ykasaH BEpHbI OTBET;

. 0 Oannos - yKasaH HeBepPHbIN OTBeET, B TOM yucne YacTUYHO.

6. Kak HasbiBaeTCsl NPOCTPAHCTBO MeXAY KIETOYHOM CTEHKOW U LmUTOMnasMaTuyeckon memopaHom?
JTanoH oTBeTa:nepunnasma.
. 2 Ganna — yka3aH BEpHbIN OTBET;
. 0 6annos - yKasaH HeBepHbIN OTBeT, B TOM yucne YaCTUYHO.

7. KakoBa ponb cynbgartoB B metabonuame cynbdaTpeaykropoB?
OTtanoH oTteeTa: 1. Cynbdarbl BbICTYNaT UCTOYHMKOM Cepbl A1 KOHCTPYKTUBHOIO MeTabonunama.
2. B aHepreTMyeckom meTabonuame cynbdatpeaykTopoB cynbdaTbhl SIBASAKTCS TEPMUHAmNbHbIM aKLEenTopoM
3MNEKTPOHOB.
Kputepuun oueHvBaHus:
) 5 6annoB: nepeyncneHa posnb CynbdaToB B KOHCTPYKTUBHOM U dHEpreTnyeckom metabonmnsmax;
. 2 6anna:ykasaHa ogHa u3 aByx ponem;
. 0 6annoB: AaH HeBePHbIN OTBET.

8. OnuwinTe ycnoBus KynbTUBMPOBAHUSA ONS AEHUTPUPULIMPYIOLLMX MPOKaPUOT.
[ns oteeTa:



1. JanTe onpefeneHne NOHATUIO «4EHUTPUUKALUS».

2. KakoBa pornb HUTpaTa B 4aHHOM npoLecce?

3. BcnoMHuTe 1 oxapakTtepuaynTe Tpu YacTHbIX Clyvasi AMCCUMUNSALNOHHOMHUTPpaTeaYKLUK.
4. MNpennoxuTe ycrnoBus KynbTMBUPOBaHUSA HakTepun ¢ AaHHbIM TMNOM MeTabonuama.

drtanoH oTBeTa:[eHnTpudmKauus (BOCCTAaHOBNEHME HUTpaTa) — CYMMa MWUKPOOMOMOrMYecKMX MpoLECCOB
BOCCTaHOBIEHWUSI HUTPATOB 4O HUTPMTOB M farnee A0 rasoobpasHbix OKCKAO0B U MONeKynsipHoro asota. B npouecce
aHa3pPOOHOro AblXaHWs HATPAT BbICTYNAeT TEPMUHASbHBIM aKLLENTOPOM 3M1EKTPOHOB.

B 3aBMCMMOCTM OT MPOAYKTOB BOCCTAHOBIEHWSI HUTPATOB MpU aHASPOOHOM AblXaHWWU BbIAEMSOT TPU YacCTHbIX
cnyvas: 1)Hutpatpeaykumsa (NO3->NO2); 2) genntpudukaumsa (NO3->NO2->NO->N20->N2); 3) BoccTaHOBINEHNE
HuTpaTta 4o aMMoHUA(NO3->NO2->NH4+).

KynbT1BUpoBaHMEe MUKPOOPraHN3MOB, OCYLLIECTBIISIOLUMX AEHUTPUDUKALIMIO, MPOBOAST B aHa3pOobHbIX YCNoBUsX, C
MCMONb30BaHMEM HUTPATa B Ka4ecTBE TEPMMHANbHOMO akLenTopa 3reKTPOHOB, B NPUCYTCTBMU OPraHUYECKUX Unu
HeopraHM4eckMX JOHOPOB 3NIEKTPOHOB.

106annoB: gaHbl pa3BepHyThie OTBETLI Ha BCe 4 BOMpPOCa;

86annoB: gaHbl 0TBEThI Ha 3 Bonpoca 13 4, NMMbo AaHbl YeTblpe OTBETA, HO UMEKTCH He3HAYUTENbHbIE
MOrpeLHoCcT B POPMYNPOBKE OTBETOB;

5 6annoB: gaHbl nobble 2 otBeTa U3 4, HO C HEOBXOAMMBLIMU MOACHEHWAMM, NMBO YyKasaHbl Tpu
npobnembl, HO HEOOBXOAMMbIX MOSICHEHUN HET;

26anna: ykasaH TOnbKo 10TBET M3 4 C HEOOXOOANMbBIMU MOSICHEHUSMK, MO0 yKasaHbl 20TBETa, HO 6e3
MOSICHEHMI U YTOUYHEHUN;

06annoB: JaH HEBEPHbIN OTBET.

KomnnekT TectoBbIX 3agaHnmn Ne2

1. HecnocobHocTb GakTepun CcuMHTE3MpOBaTb OMpeaeneHHOe OpraHM4Yeckoe coeauHeHune, Heobxoammoe aAns
eepocTa 0603Ha4aeTca TEPMUHOM:

a) metaTpodesbl;

0) aykcoTpodbl;

B) reTepoTpodbl;

r) NPOTOTPOMdbI.

2. MNpwn okpacke no MpaMmyncnonb3yoT:
a)METUNEHOBbIN CUHUIA;

0)cepHas kMcnoTa;
B)reHLMaHBUONET;

r)Be3yBuH.

3. MoaBwxHoOCTL BakTepunobecnevmBaeTcs:
a) BpaLLeHUeM XryTUKOB;

6) dbumbpusimu;

B) COKpaLLEHNEM KIETOYHOW CTEHKM;

r) NURISAMU.

4. KnetoyHas cTeHka rpamoTpuuaTenbHbIX OakTepuin cogepxuT:
a) HeMHOroCnonHbIN NEeNTUAOITNINKAH;

0)BOMOTMHOBBIE 3EPHA;

B) nunononuncaxapua,;

) ME30CoMbl.

5. Kak HasbiBaeTcs npolecc nornoweHnst 6akrepmansHomn knetkon monekynsl JHK n3 BHelwHel cpeapl?
OT1anoH oTBeTa:TpaHcopmaums.

2 banna — ykasaH BEpHbI OTBET;
0 6annoB — yka3aH HEBEPHbI OTBET, B TOM YMCIIE YaCTUYHO

6. MyMHMManbHoe Kon-Bo cybcTpaTta (KMAKOro — B MIJ1, TBEPOOrO — B T), B K-pOM OOHapyeHa OfHa Kuwe4vHas
nanoyka —
OTanoH oTBeTa:KONU-TUTP.

2 6anna — ykasaH BEpHbI OTBET;
0 6annoB — yka3aH HeBepPHbI OTBET, B TOM YNCIIE YaCTUYHO



7. DanTe onpeaeneHne NOHATUIO «daKynbTaTUBHbIE aHA3POObI».
OtanoH otBeTa:dakynbTaTUBHbIE aHA3POObl —OPraHM3mbl, SHEPreTUYeCKne LMKIbl KOTOPLIX NPWU OTCYTCTBUU
KMcrnopoga NpoxoAsiT No aHaspobHOMY MyTW, a NMPU HanMyYUM KMcropoga CrnocobHbI Monyyatb SHEPruo 3a cyet
OblXaHus.
Kputepum oLeHnBaHus:

o 5 6annoB:gaHo NonHoe pas3BepHyToe OnpeaerieHune;

. 2 banna:gaHo onpeaeneHne ¢ He3HaunTENbHbIMM MOrPELLHOCTSMU,

. 0 6annoB: AaH HeBEPHbIN OTBET.

8. locTpagaBwmii B TpaHCNOpPTHOM KaTtacTpode Obln gocTaBneH B CTauMoHap C OOWMPHLIMU  paHaMmu,
3arpsA3HeHHbIMK novBon. Kakne 6aktepum mornm 6biTb 3aHeCeHbl B paHy ¢ noyBon? Kakve mepbl NpogunakTukm
cnegyeT NpoOBECTU B 3TOM cny4vae?

[na oteeTta:

1. BcrnomHuTe, Kakme MMKpPOOpraHn3mMbl OOMUTaloT B MOYBEHHON cpeae?

2. [lepeuucnute 3abonesaHnsi, BO3OYAMTENSIMM KOTOPbIX OHU SBMSIOTCS.

3. [epeuuncnute MeamumMHCKME MEPONPUSITUSA, K KOTOPbIM HEODXOAMMO NPUOErHYTb NPU 3apaXkeHNN.
OTtanoH oTBeTa:B paHy ¢ no4Bon Mornu BbITb 3aHeCeHbl BO36yaNTENn ra3oBovi raHrpeHbl U CTONBHSAKA, KOTOPbIMU
aBnstTca npegctasmtenu poga Clostridium. Jnsa cneunduyeckor NpodunakTukn cTonbHsAka BBOAAT CTONOHAYHbLIN
aHATOKCWH, ANs NeYeHust —MNpPOTUBOCTOSNIOHAYHYIO CbIBOPOTKY M MPU MOAO3PEHWMM Ha rasoBYH0 TFaHrpeHy —
NPOTUBOraHrPEHO3HYIONONMBANEHTHYIO aHTUTOKCUYECKYIO CbIBOPOTKY.

Kputepum oueHnBaHus:
o 106annoB: AaHbl pa3BepHyThle OTBEThLI Ha BCe 3 BOMPOCa;
. 86annoB: gaHbl oTBeThHl Ha 2 Bonpoca u3 3, 6o AaHbl 3 OTBETA, HO MMEKTCH HEe3HaAYUTENbHbIE
MOrpeLLHOCTM B (OOPMYIIMPOBKE OTBETOB;

) 5 6annoB: gaHbl Nobble 2 oTBeTa M3 3, HO 6€3 NOSCHEHUN N YyTOYHEHUI, NMBO AaH NONHbIN OTBET Ha 1
BOMpoc, Nmbo ykasaHa Tonbko 1 nobasa npobnema ns 3 ¢ HEOOXOAUMBIMU NOSICHEHUAMM;

26anna: gaH oTBeT Ha 1 Bonpoc 13 3 6e3 HeoOXOAUMbIX NOACHEHWIA;
06annoB: faH HeBepHbIN OTBET.

KomnnekT TectoBbIX 3agaHui Ne3

1. K wapoBungHbiM BakTepusm OTHOCATCS:
a) BUGPUOHBI;

6) capuMHBbI;

B) gunnobakrepuu;

r) cAMpunbl.

2. Mo kakomy KpuTepuio BbiAENSAT cregyowme Tuna 6poXeHns MOMOYHOKMCIIOe, CNMPTOBOE, MacrsHOKUCIoe 1
apyrue:

a) no cybcTpaTam;

6) no nHTepmeamnatam;

B) MO MMKPOOPraHm3mam, OCyLLEeCTBNALWUM BpoxeHue;

r) no npoAaykram.

3. MNaToreHHoCTb — 3TO CNOCOBHOCTbL:

a) Bbi3biBaTb UH(PEKLUMOHHbIN NpoLecc;
6) ceHCMOMNU3npoBaTb OpraH13m;

B) BHEAPSITLCS B FEHOM OpPraHn3mMa;

r) pacwennsatb nonuMnenTuasi.

4. CKOMbKO TUMOB HYKNEUHOBLIX KUCIIOT MOXET coaepXaTb OaNH BUPUOH?
a) oauH;
0) aga.

5. Bbibepute MeToabl, OTHOCALLMECS K XONOAHOW CTEPUIM3aLMN:
a) cTepunusaumsi TEKy4Mm napom;

06) ctepunusauusa YP-oo6nyyeHuem;

B) cTepunusauusa npu nomowm 6akrepmanbHbIX OUNbLTPOB;
r) cTepunusaums napom noa AaBneHueM;

) cyxoxapoBasi cTepunmnsaLms.

6. ®eHoTun:
a) COBOKYNMHOCTb BCEX NMPU3HAKOB M CBOMCTB OaKkTepuaribHOW KIeTKM;



©) COBOKYMHOCTb BCEX FEHOB GakTepuanbHON KNeTku;
B) U3MEHSIETCS B YETKOM COOTBETCTBMMU C U3BMEHEHWEM FEHOTUNA.

7. Bupychl, 3apaxatoLme baktepmnanbHble KneTku —
OranoH oTBeTa:0akTepunocparm.
. 2 Banna — yka3aH BEepHbIN OTBET;
o 0 6annoB — yka3aH HeBEpPHbIV OTBET, B TOM YMCIE YacTU4YHO.

8.Kaknm GblBaeTKyNbTMBMPOBaHME NPOKAPMOT?
OTanoH oTeeTa:NEPUOANYECKMM U HEMPEPBLIBHBLIM.
. 2 Banna — yka3aH BEepHbIN OTBET;
. 0 6annoB — yka3aH HEBEPHbI OTBET, B TOM YMCIE YaCTUYHO.

9. lMNMepeuncnmTe OCHOBHbIE BMAbLI NEPeEHOCa reHeTU4eCckon MHopMaumm y 6akTepun n oxapakTepusynte Kaxxabin
N3 HUX.

OTanoH oTBeTa: KOHbLIOraums, TpaHcAyKUUs, TpaHcopmaums.

KoHbloraums — ogHOHanpaBneHHbIN NePEHOC YaCcTW FeHEeTUYECKOro MaTepumana npy HenocpeaCcTBEHHOM KOHTaKTe
OBYyx GakTepuarnbHbIX KNeTOoK.

TpaHcaykuus — npouecc nepeHoca AHK mexay knetkamu npu nOMOLLM BUPYCOB.

TpaHcdhopmauna (adrn. transformation) — npouecc nornoweHns GakrepuanbHon knetkon Mmonekynsl OHK u3
BHELLHEeW cpeabl.

Kputepun oLeHnBaHus:
. 5 6annoB:nepeyncneHbl 1 0xapakTepmnsoBaHbl 3 TUNa NepeHoca reHeTn4eckon nHopmaLmm baktepun;
) 2 Oanna: nepedncneHbl Bce 3 Tuna nepeHoca reHeTnyeckon wHdopmaumm 6aktepun, HO
XapaktepucTvka gaHa Tonbko ana 1; nubo npuBegeHa xapakTepucTuka 2 u3 3 TUMNOB nepeHoca
reHeTnyeckon nHdopmaumm;
° 0 6annoB: AaH HEBEPHbI OTBET.

10. JanTe onpeneneHune «dasa pocta MUKPOOPraHM3MOB» U NEPEYNUCTIUTE UX.
OranoH otBeTa:®a3bl pocTta MUKPOBHbLIX KyNbTyp — Mepuogbl OT MOMEHTa BHECEHUS MOCEBHOr0 mMaTtepuana B
CBEXYI0 cpefly OO OCTaHOBKM poCTa U OTMUpaHWA KreTok: nar-gpasa, phasa pocTa 3KCnoHeHuuanbHad, ¢asa
3amepnneHus pocrta, asa ctaumoHapHas, da3a OTMUPaHUS.
Kputepuu oueHuBaHus:

. 5 6annoB:aaHo NonHoe pa3BepHyYTOe onpeaenexHne, nepeyvmcrieHbl Bce asbl pocTa;

. 2 6anna: gaHo NonHoe pasBepHyToe onpedenieHne, Ho He nepeyvncrneHbl Bce dasbl pocta, nubo aaHo

HeBepHoe onpeaeneHne, HO NepeyYncneHbl Bce gasbl pocTa;
. 0 6annoB: gaH HEBEPHbIN OTBET.

11. NokasaTernb, COOTBETCTBYIOLLMIA KONMYECTBY KULLEYHBIX Nanoyek B 1 nuTpe BoAbl.
OTanoH oTBeTa: «KONU-UHOEKCY.

) 2 B6anna — ykasaH BepHbIi OTBET;

o 0 6annoB — ykasaH HEBEpPHbI OTBET, B TOM YWCIE YaCTUYHO.

12. OnuwunTte TMN NUTaHua GakTepun, pacTywen B NPUCYTCTBUU cepoBogopoda 0e3 opraHM4eckux MCTOYHUKOB
yrnepoga. [lante xapakTepucTuKy opraHmama no MCTOYHKKY SHEPIuK, yrnepona u JOHOPY SNEKTPOHOB.

OTBeT: XeMonNnToaBToOTPOM. Opranunam  siBnsetcaxemoTpocdom(npeobpasyeT  3HEPruio  OKUCITUTENbHO-
BOCCTAHOBMUTEIbHbBIX peakuun), nuToTpodoM (OOHOPOM 3MEKTPOHOB AN 3HEepretTMdeckoro metabonuama

BLICTYNalOT BOCCTAHOBNEHHbIE HEOPraHUYECKMe COEeMHEHWS — CepoBOAOPOA), aBTOTPooM (B KayecTee
MCTOYHUKa yrnepoaa Ana KOHCTPYKTUBHOIO MmeTabonuama ncnonb3yeT yrnepon HeopraHM4YecKnx Coe,D,VlHeHV"Z —_—
COy).

Kputepuu oueHnBaHus:
. 106annoB: AaH NOMHbIV Pa3BEPHYThIN OTBET;
86annos.: gaHbl OTBET Ha BOMPOC, HO MMEIKOTCA HE3HAYUTENbHbIE MOTPELLIHOCTM B POPMYNNPOBKE;
5 6annoB: OTCYTCTBYET NosicHeHue K 1 u3 3 xapaKkTepucTuK;
26anna: gaHo nosicHeHne 1 13 3xapakTepucTuK, MMOO yKka3aHbl 2XapakTepUCTKK, HO 6e3 NOSICHEHNI 1
YTOUHEHUIA;
06annoB: JaH HEBEPHbIN OTBET.



lMepe4yeHb NpaKTU4YECKUX 3a8aHNUN

lMoceB BomaTtepuana Ha NUTaTenNbHY0 cpeay TaMnoHOM

MoceB BomaTtepuana Ha NUTaTenNbHYO cpeay Lwnarenem

OnpepgeneHune KynbTypanbHbIX CBONCTB MUKPOOPraHM3MOB Ha NIOTHOWM 1 XNAKOW cpeaax
MpurotoBneHne 6akTepnanbHOro Maska

Okpacka ma3ska no metogy pama

Mwukpockonusa maska, okpalleHHoro no 'pamy, onpegeneHvne

YyeT vyBcTBUTENBHOCTU E.COli K aHTMOMOTUKaM guckoandpy3noHHbLIM METOLOM

NogokrwhpE

Kputepuu oueHku:

Kputepusimm oueHnBaHns ABMSIOTCS:

- NOAroToBKa K 3aHATMIO (ocpopMrieHne 3aHATMS B paboyen TeTpagu B COOTBETCTBMU C METOAMYECKUMMU
pekoMeHaaumsiMmn);

- OTBETbI Ha YCTHbIE BOMPOCHI N0 TEME 3aHATUA 1 coaepaHno nabopaTtopHon paboThbl;

- aKTUBHOCTb 1 CAMOCTOSITENBHOCTL MPW BINOSHEHUN 3a4aHNUS;

- 0hOpMIIeHUs pe3ynbTaToB B COOTBETCTBUM C METOANYECKMMN PEKOMEHOALNSMY;

- YMeHWe aHanusmpoBaTb, obcyxaaTb MNONYyYeHHble pe3ynbTaTbl U CaMOCTOATENbHO (DOPMYNMPOBaThb
BbIBOAbI.

MepeyeHb 3ag4aHn ANA KOHTPOJNbHbIX paboTt
KomnnekT BonpocoB ansa konnoksuyma Ne1

no ancuunriinHe MI/IKpO6I/IOJ'IOFI/IFI 1 BUpycosiorua

Tema: Mukpobuonorus: npeameT, UCTopus, 3HadeHne. Mopdonorna MMKpoopraHM3moB.

WcTtopusa pa3sutusa mukpobuonorun. 3HaveHne pabot MNMactepa ana passuTma MUkpobuonorum.
CpaBHuTenNbHas xapakTepucTuka aykapuoT 1 npokapuoT

Mwukpockonuyeckne metToabl 3yveHnsa MmkpoopraHmamoB. Okpacka 6aktepuii no pammy
MpuaatoyHble CTPYKTYpPbI (BOPCUHKK, WKMbI). [ogBMKHOCTL 6akTepuin. Tunbl OBYXKEHUS.

XKryTuk, ero ctpoeHue, TuMbl XryTUKOBaHWS, MEXaHU3Mbl ABUWKEHWS.

AkcocTunb 1 gsmxeHue cnvpoxet. Ckonb3sllee ABUXEHUE.

CTpoeHue KNeTo4HON CTEeHKN BaKkTepuin, XMMUYeCcKUn cocTtas, pyHKUnn

OC0BEeHHOCTM CTPOEHUS KIETOYHOM CTEHKN FPaMnoNoXUTENbHBIX 1 rpamMoTpuuaTenbHblX BakTepuii.
OpraHoungpbl NPOKapuoT, XMMUYECKNIA COCTaB, CTPYKTYpa U OyHKLUUKN. 3anacHble BKIOYEHWS.

10. baktepumanbHas cnopa.

11. Cnocobbl pasMHOXeHUs 6akTepuii.

12. MeToadbl KynbTUBMPOBAHUA MUKPOOPraHUM3MOB. XapakTepucTuka nuTaTenbHblX cped. Yuctble wu
HakonuTenbHble KynbTypbl. OCOBeHHOCTH pocTa MUKPOOOB B CTALMOHAPHBIX U MPOTOYHBIX KyNbTypax.

KomnnekT BonpocoB Ansa konnoksuyma Ne2

CoNoOA~WNE

no guncuunriinHe MI/IKpO6I/10ﬂOFI/1$I n BUpycosiorus

Tema: OGMeH BelecTB. KOHCTPYKTMBHbIM MeTabonnam npokapuor.

1. Twvnbl NUTaHUS MUKPOOPraHN3MoB. MocTynneHne B KNeTKY 9K30reHHbIX BELLECTB.

2. Tunbl MeTabonuama. MNoHsaTMe aBTOTpOdUN N reTepoTpodum.

3. Bkmoyenne CO:2 B 0bOmeH aBTOTPOMHbIX oOpraHnaMoB. Luknudeckne (umkn KanbBuHa,
BOCCTAHOBUTENbHbIA LMK FNIMMOHHOW KUCMOTbI, 3-TMAPOKCUMNPONMOHATHBIA MyTb) U HELMKINYECcKne
MyTW y aLeTOreHHbIX U METAHOTEHHBIX MPOKAPUOT.

4. TetepotpodpHas dukcaumsa COz2. YcBoeHne Ci opraHMyeckux coeauvHeHwn. MetaHoTpodbl U
MEeTUNoTPOdbI.

5. TleTepoTpodHbIv TUN NUTaHMsA MukpoopraHnamoBs (LITK, rmnokcunaTHbIn Lmkn).

6. AsoTdukcauus. XapakTepucTmka HUTpOreHasHoro komnnekca. MexaHnsm dukcaumm asoTa.

7. CumbuoTtudeckme n cBoboaHOXMBYLLNE a30TUKCATOPDI.

8. AwmMuHupoBaHNe.

9. AccuMUnALMOHHAsS HUTpaTpeayKuus.

10. Mpouecc ammoHudukaunn. AMMOHUGpMKaUMS 6enkoB, MOYEBUHbLI, TyMyca, XUTWHA, HYKIMEUHOBbIX

KncnoT. 3HavyeHune npolecca.
KomnnekT BonpocoB Ansa Konsnoksuyma Ne3



no gucuunnmHe Mukpobuonorus n BUpyconorus

Tema: QHEpPreTnyecknn metabonnam NpokapmoT: BpoxeHune, abixaHne

1.

2.

MyTn copaxnsaHnsa yrnesoaoB (rMunkonus, neHTo3odocdaTtHbIi NyTh, NyTb QHTHepa-LyaopoBa, NyTb
®pusa-Craytamepa).

MuvikpoopraHv3ambl, Bbi3biBatoLLME CNMPTOBOE BpoxeHue, ero mexaHuam. lNpmmeHeHne cnnpToBoro
6poxeHusa. Cnocobbl nonyyeHns cnupTa.

MacnsiHokucnoe n auetToHobyTunoBoe 6poxeHne. Xumnam n 6akTepun nx Bbi3biBaroLLme.
MonouyHokuncnoe 6poxeHue (romo-, retepodepMeHTaTMBHoe). [pMMeHeHe MONTOYHOKMCIOrO
6poxeHus. NpPOMBbILLINEHHOE NOTyYEHNE MOMOYHOMN KACMOThI.

BpoxxeHne cmellaHHbIX KUCMOT (MypaBbUMHOKUCITOE BpOXeHnE).

OHepreTudecknii 0bMeH y MukpoopraHuamoB. CpaBHEHME 3HEPreTUYECKOro Bbix04a AbIXaHus U
OpoXeHus.

A3pOBHbIE OKNCNUTENbHBbIE MPOLECCHI Y MUKPOOPraHU3MOB (ObIXaHne). SHepPreTUYEeCKUin BbIXOA.
OcobeHHOCTM 9NEKTPOHTPAHCNOPTHOM Lienu.

AHaapobHoe gbixaHue. Jenntpuduryupyowme n cynsgarBoccTaHaBnmBatoLmne 6akrepun,
Xenesopeayuupytowne dakrepum

O6pa3oBaHve meTaHa MUKpoopraHuamamu. XumMuam 1 3HavyeHne aToro npouecca. Npaktuyeckoe
ncnonb3oBaHe meTaHobpasywowmx 6aktepun. KapboHatHoe n oymapatHoe AbixaHue.

KomnnekT BOMNPOCOB ANnA KOJMIJTOKBUyMa Ne4
no gucuunnmHe Mukpobuonorus n BUpyconorus

Tema: JINTOTPOHBIE N POTOTPOPHBLIE MUKPOOPraHN3MbI

PR

oo

JlntoTpodhums. OkmucneHme HeopraHMYeCcKux BELLECTB:

Mpouecc HuTprndmKaumm n ero 3HavyeHue.

Cepookucnsiowme MMKpOOpraH3mel.

YyacTue MUKPOOPraHn3MoB B NpeBpaLleHnm xenesa u mapraHua. OkucrneHne MonekynspHoro
BOZOpOAA.

doTOTPOHbIE NPOKAPUOTLI. AHOKCUIEHHbIA Y OKCUTEHHbIN (POTOCUHTES.
KBasu-goTtoTtpodus.

KomnnekT BonpocoB Ans konnoksnyma Ne5

no gucuunnmHe Mukpobuonorus n BUpyconorus

Tema: TaKCOHOMUSI NPOKAPUOT

1.
2.
3.

Knaccudumkaumusa npokapmor.
MpusHakn ana onpepeneHnsa suaa: nonvdasHeld aHanma.
dunoreHnsa npokapuor.
KomnnekT BonpocoB Ansa Konsnoksuyma Ne6

no guncuunriinHe MI/IKpO6I/10ﬂOFI/1$I n BUpycosiorus

Tema: Bupychbl: 3Ha4eHne, CTpoeHune, rpynnbl BUPYCOB.

1.

2.

Bupyc, ero onpegeneHue. 3HayeHWe BUPYCONOrvuW, 3adaynm u MNEepcnekTuBbl €ro pasBuUTHS.
OcHoBHbIe rpynmnbl BUPYCOB. Pa3amepbl BUPYCHLIX YacTuly

Benkn BupycoB, nx ocobeHHocTH, obLme cBONCTBa. JIunuabl, yrneBoAbl, KUCNOTOPacTBOPUMbIE
coeauHeHus. HyknemHoBble KUCOTbl BUPYCOB.

CTpoeHue cdepnyecknx 1 cnoxHbIx Bupycos. Bakrtepuodarn. OCHOBHbIE rpynnbl, CTPOEHME,
NPOHMKHOBEHME B KIETKY.

IMyTn NpoHMKHOBEHUA BMpYyca B opraHnam. Npouecc BupycHon nHgekumm. Penpogykuusa Bupyca
B KneTke. Pennukauusi HyKNeMHOBBIX KUCIOT, CUHTe3 Oernka, cbopka BMPUOHOB, BbIXOA U3
KNneTKu.

CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLLeHMBaHUSI pe3ynbTaToB 00yYeHusI.

YpoBeHb
KpuTepuu oueHnBaHna KomneTeHuunm cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun




Obyuyarowutica 8 nonHol mepe grnadeem MOHAMUUHbLIM arnapamom
daHHoU obnacmu HayKku (meopemu4ecKuMu OCHO8aMu OUCUUMITUHbI),
crocobeH unncmpuposames  omeem npuMmepamu, ¢hakmamu,
0aHHbIMU  Hay4HbIX uccriedosaHull, MPUMEHsIMb Mmeopemuyeckue
3HaHuss  Ons  peweHusi  npakmuyeckux 3ada4Yy e obrnacmu
MuUKpobuornoauu

lNosbiweHHbIl
ypOBEHb

Omnu4Ho

Obyyarowutics enadeem meopemu4yecKuMu ocHosamu
MuKpobuornoauu, crnocobeH nepequcnums OCHOBHble peakuuu
3HEepP2emMuU4YecKoe2o U KOHCMpyKmueHo2o memabonuama, Ha3zeamb
Mopghornoauyeckue ocobeHHocmu rPoKapuomMuU4YecKux u
ayKapuomuyeckux Kremok, OOHako 0ornyckaem He3HadumersibHble
owubKu npu omeeme Ha 80rIPOChHI.

Gaszoeniti
YPOBEHb

Xopowio

Obyuvarowutica enadeem 4yacmu4yHO mMeopemuyecKuMu OcCHo8aMu
MuKpobuornoauu, pasMeHmapHoO CcrocobeH Hasgamb 0MmMOesbHbIe
Mopgbosioeudeckue  xapakmepucmuKku — MUKpOOpeaHu3Mos  unu
npomekarowjuue 8 Hux Memabonudeckue npoueccbl. He ymeem
MPUMEHSIMb  MOJTYYEHHbIE 3HaHUS MNpU  peweHuU cumyauyuoHHbIX
3aday. He ymeem aHanusuposame UHGopMayuro.

lNopoeosnili
ypOBEHb

Ydoenemesopu-
meribHO

Ob6yuyarowutics deMoHCMpUpyem OmMpPbIBOYHbIE, ¢hpasMeHmapHble
3HaHus, dortyckaem 2pybbie ouwubKu rnpu omeeme

Heydosnemesopu-
meJsibHO

20.2. NpomexyTo4yHas atTecTtayums

MpomexyToyHas artTecTauMsi Mo OUCUMUNNMHE OCYLLEeCTBNSETCS C MOMOLUbI  CreayrLmx

OLIEHOYHbIX CPeacTB:
MpuMmepHbIN NepeYeHb BONPOCOB K 3K3aMeHY

13. NcTopuns passuTtusa mmkpobuonornn. 3HadeHne pabot NMacTtepa ons passutng MMKPobuonormu.

14. CpaBHUTENbHAA XxapaKTepUCTUKA 3YKap1oT 1 NpoKapunoT

15. Mukpockonuyeckne MeToabl U3y4yeHms MukpoopraHnamoB. Okpacka 6aktepun no Mpammy
16. NpuaaToyHble CTPYKTYPbl (BOPCUHKN, LWiKMbl). MNogBmKxHOCTL BakTepuit. Tunbl ABMXKEHUS.
17. 2KryTuK, ero CTpoeHue, TUMbl XXIYTUKOBAHWUSA, MEXaHU3Mbl OBVKEHUS.

18. AkcocTunb 1 ABWXEHNE CNnNpPoOxXeT. Ckonb3asuiee ABUKEHME.

19. CTpoeHune KNeToYHOM CTEHKN BaKTepuin, XMMUYECKMIA COCTaB, (PyHKLUK

20. Ocob6eHHOCTN CTPOEHUS KIETOYHOW CTEHKM rPaMMoNoXUTENbHbLIX U rpaMoTpuuaTenbHbIX GakTepuii.

21. OpraHounbl NPOKapMOT, XMMUYECKUIA COCTaB, CTPYKTYpa M pyHKLMKU. 3anacHble BKIOYEHUS.

22. baktepnanbHas cnopa.
23. Cnocobbl pasMHOXeHUs1 DakTepun.

24. MeToapl KynbTUBUPOBaHMUS MUKPOOPraHU3MOB. XapakTepucTuka nutaternbHblX cped. Ynctblie n
HakonuTenbHble KynbTypbl. OCOBEHHOCTU PocTa MUKPOGOB B CTALMOHAPHBIX M NPOTOYHbIX

KynbTypax.

25. Tunbl NnUTaHna MUKPOOPraHNM3mMoB. nOCTyHﬂeHVIe B KIEeTKY 3K30reHHbIX BELLECTB.

26. Tvnbl MeTabonuama. NoHaTne aBToTPOdOMM 1 reTepoTpodun.

27. BkntoyeHne CO2 B 06MeH aBTOTPOdHbIX opraHn3moB. Linknnyeckune (umkn KanbsuHa,
BOCCT@HOBUTENbHbIN LMKI IMMOHHOW KUCIOTbI, 3-rMOPOKCUNPONUOHATHBIN MYTb) N HELUUKIUYECKne

nyTn 'y aueToreHHbIX 1 METaHOIeHHbIX NPOKapuoT.

28. letepoTpohHas dmkcaums CO,. YcBoeHne Ci opraHnvecknx coegnHeHnin. MetaHoTpodbl 1

MEeTUNOTPOdbI.

29. [eTepOoTpOdHbIA TUN NUTaHUSA MUKpoopraHmamoBs (LTK, rmmokcmnaTtHeIn umkn).

30. AsoTdhmkcaums. XapakTepuctmka HUTporeHasHoro komnrnekca. MexaHnam doumkcaumm asora.

31. CumburoTunyeckne n cBoO6OAHOXKMBYLLNE a30TUKCATOPDI.
32. AM1HMpoBaHue.
33. AccuMuUnaumMoHHast HUTpaTpeayKums.

34. MNMpouecc ammoHndmkaumm. AMMOHMGMKaLMA BenkoB, MOYEBUHbBI, F'yMyca, XUTUHA, HYKITEMHOBbLIX

KMCroT. 3Ha4yeHume npoLecca.

35. Myt cbpaxvBaHust yrneBogoB (rMUKONU3, neHTo3odocdaTtHbIn NyTb, NyTb OHTHepa-Lyaoposa,

nyte ®pusa-Crayramepa).




36.

37.
38.

39.
40.

41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.

MwukpoopraHuamsl, Bbi3blBaloLLMe CNUPTOBOE BpoXeHune, ero MexaHuam. NpumMeHeHne cnMpToBOro
6poxeHusa. Cnocobbl nonyvyeHns cnupTa.

MacnsaHokucnoe n aueToHobyTMnoBoe 6poxeHne. Xummam n 6akTepmm ux Bbi3biBatoLLME.
Mono4yHokucnoe 6poxeHue (romo-, retepodepmMeHTaTnBHoe). [lpuMeHeHMe MOMOYHOKUCIIOro
GpoxxeHns. MNpoMbILLIIEHHOE NOyYeHNe MOIOYHOWN KUCMOThI.

BpoxxeHne cmellaHHbIX KUCNOT (MypaBbUHOKMCIIOE BpoXkeHue).

OHepreTu4eckmn obmeH y MuMKpoopraHuaMoB. CpaBHEHME 3HEepreTUYecKoro BbIXOAa AbIXaHUSA U
OpoXKeHus.

A3pO6HbIE OKUCNUTENbHbIE MPOLECCHI Y MUKPOOPraHM3MOB (OblXaHue). DHepreTudecKkui BbIXOA.
OcobeHHOCTM 3NEKTPOHTPAHCNOPTHON Lenu.

AHaspobHoe gbixaHue. [eHutpudmumpyrowme U cynbdaTBOCCTaHaBnMBawwme ©Oakrepuu,
XenesopegyuupytoLime 6akrepum

O6pas3oBaHMe MeTaHa MWKpoopraHuaMamun. XMMM3M M 3HaveHue 3Toro npouecca. [paktuyeckoe
ncnonb3oBaHne MmeTaHobpasyowmnx 6aktepun. KapboHaTHoe u doymapaTHoe ObixaHue.
JutoTpodhms. OKNCNeHne HeopraHNYECKNX BELLECTB:

Mpouecc HUTPUUKALMN N Er0 3HAYEHME.

CepookucnsoLme MMKpoopraHu3Mbl.

Y4yactne MUKPOOPraHuM3moB B MNpeBpalleHun xenesa M MapraHua. OkucrieHne MOMeKynsipHOro
BOAoOpoAa.

doToTpodHbIE NPOKAPUNOTLI. AHOKCUIEHHLIN U OKCUTEHHbIN (POTOCUHTES.

KBasu-coToTpoduma.

Knaccudukaums npokapuoT.

Mpu3Hakm gns onpegenexHns suaa: nonvdasHbln aHanms.

dunoreHns npokapuoT

Bupyc, ero onpegeneHune. 3Ha4yeHne BUPYCONOrnm, 3agadv 1 NepcnekTuBbl ero pasBuTusS.
OcHoBHbI€e rpynnbl BUpPYcoB. Pasamepbl BUPYCHbIX YacTuLy

Benku Bupycos, nx ocobeHHocTH, obwme ceoncTtaa. Jiunuabl, yrneBoabl, KUCNOTOPacTBOPUMbIE
coeavHeHus. HyknenHoBble KUCNOTbl BUPYCOB.

CTpoeHune cepnyecknx n CriokHbix BupycoB. baktepuodarn. OCHOBHbIE rpynnbl, CTPOEHUE,
NPOHMKHOBEHWNE B KINETKY.

MyTn NpoHNKHOBEHUA BUpYca B opraHuam. [NpoLuecc BupycHom nHoekumu. Pernpoaykuunsa Bupyca B
kneTtke. Pennukaumsa HyKnemHoBbIX KACMOT, cHTe3 6enka, cbopka BUPMOHOB, BbIXOA U3 KITETKN.
Bupyc, ero onpegeneHue. 3HavyeHne BUPYCONOrnm, 3agadv 1 NepcrnekTMBbl ero passuTus.
OcHoBHbIe rpynnbl BUpPYcoB. Pasamepbl BUPYCHbIX YacTuL,

Benku Bupycos, nx ocobeHHocTH, obwme ceoncTtaea. Jiunuabl, yrneBoabl, KUCNOTOPacTBOPUMbIE
coefvHeHus. HyknenmHoBble KUCNOThbl BUPYCOB.

CTpoeHune ceprnyecknx n CrioxkHbix BUpycoB. bakteprodarn. OCHOBHbIE rpynnbl, CTPOEHNE,
NPOHMKHOBEHWE B KINETKY.

[MyTV NPOHMKHOBEHMSA BMpYCca B opraHuaMm. [pouecc BupycHon nHdekunn. Penpoaykumnsa Bupyca B
kneTke. Pennukaumsa HyKNemHoBbIX KUCNOT, cnuHTe3 6enka, cbopka BUPMOHOB, BbIXOA U3 KIETKW.

I'Ipome>KyTqua;| atrecrtauma npoBoanTCcA B COOTBETCTBUU C lMonoxeHnem o I'IpOMG)KyTO‘-IHOVI
arrecraumm o6yqa+0Lu,|/1xcs-| no nporpamMmmMam BbICLLETO O6pa3OBaHM$I.

KoHTponbHO-N3MepuTenbHble MaTepuanbl MPOMEXYTOYHON aTTecTaumyM BKNHOYaT B cebs
TeopeTnYeckme BOMPOCHI, MO3BOMSAIOWME OUEHUTb YPOBEHb MOMYyYeHHbIX 3HaHWhA. [pu
OLIEHMBaHUN UCMOMNb3YTCA Ka4eCTBEHHbIE LUKarbl OLEHOK. Kputepun oueHnBaHns npuseaeHsbl
BblLLE.



