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@®opMa NOArOTOBKH O4HAs

Kypc 2 cemectp 3

JIEKIMH 16 wyac.

npakTHYecKue 3aHstus 0  uac.

naboparopHbie pabotel 18 wuac.

B TOM 4Hc/e ¢ uenonb3oBainem MAO nek 9 /np. /nab. 16 wuac.
BCEro 4acoB ayJAMTOPHOM Harpy3ku 34 wac.

B TOM YMCIIe ¢ Ucrosib3oBaHneM MAO 25 wuac.
camocroarenbHas pabora 110 wyac.

B TOM YMCJIE HA MIOATOTOBKY K 3K3aMeHy 54 uac,
KOHTPOJIbHBIE paboThl (KOJMYECTBO) HET

KypcoBas paboTa / KypcoBOH NpoeKT cemecTp
3auer cemecTp

9K3aMeH 3  cemecTp
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Pa6ouas nporpamma o6cyskaeHa Ha 3acefanuu kadeapsl GuopasHooGpasus 1 MOPCKUX GHOpecypcoB
nporokonn Ne 11 or« 23 » HIOHSA 2020 r.

3asenyiowuii kadeapoii 4.6.H., akanemuk PAH A.B. Anpuanos

CocrasuTens: A.M.H., ngogeccog A.B. MaETbIHOBa




|. Pabouasi mporpaMma nmepecMOTpeHa Ha 3aceJaHHH Kadeaphl:

[IpoTokom ot « » 20 1. Ne

3aBemyronmii kadeapon

(moammck) (1.0. dammus)

I1. Pagouyasi mporpamMma nepecMoTpeHa Ha 3acefaHuu Kadeapol:

[Iporokoi ot « » 20 1. Ne

3aBeayrouuii kadenpoit

(moarmics) (N.0. damuus)



AHHOTAIUA
K pa0o4eii mporpaMMe JMCHUILTAHBI

«MuKpOOHOJIOTHS ¥ BUPYCOJIOTHSD)

Pabouass mporpamma aucuMIIUHBL «MUKpPOOUOIIOTHS M BUPYCOJIOTHSDY
pa3paboraHa 11 CTYJIEHTOB 2 Kypca, oOydaroniuxcs mo HampasieHuto 06.03.01
«buonorus», B COOTBETCTBUE C TpeOOBaHUSMHU O0Opa30BaTENBHOIO CTaHAapTa
JAB®Y 1o 1anHOMY HanpaBJIEHUIO.

HuctunnnHa «MukpoOHONIOTUsT U BUPYCOJIOTHS» BXOJUT B BapUATUBHYIO
yacTh 010ka ucuuminasl, OCHOBHOW Npo(dhecCHOHAIbHBIM MOIYJb CIIEHHUATbHBIX
mucuuruiad (b1.B.02).

OOwmiasi TPyAOEMKOCTh OCBOEHHUS IUCLMIUIMHBI COCTaBisieT 4 3a4eTHBIX
enunull, 144 daca. Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI JICKIMOHHBIC 3aHATHsA (16
4acoB), JabopatopHbie paboTsl (18 yacoB). CamoctostenbHas pabora — 110 yaca,
U3 HUX Ha TOJATOTOBKY K 2K3aMeHy 54 daca. [lucnuminHa peanusyercs B 3-M
ceMecTpe.

ConmepxaHue JUCHMIUIMHBI OXBAaTbIBAeT CIEAYIOIIUMH KPYr BOIPOCOB:
HcTopust MUKpOOHOIOTHH, ITAIIbl €€ Pa3BUTHS KaK HAyKH. | e0peTHIeCKUe OCHOBBI
MUKPOOHOJIOTHH. OcHOBHbIE HalpaBJICHUS pa3BUTHUSA COBpEMEHHOMU
mukpoOuonorun. CucrtemaTka MHKPOOPTAaHU3MOB, OCOOEHHOCTH CTPOCHHS
MUKPOOHOU KJIETKH MO CPaBHEHHUIO C DYKapuOTaMH. YCJIOBUS U (PaKTOPBI CPEIbl,
OKa3bIBaIOIIME BIMSHUE HA Pa3BUTUE MPOKAPHOT. MexaHn3Mbl TUTaHus OaKTepuil,
BapMaHTBl  MUTATENBHBIX Cpel W HMX  XapakTepuctuka. Dusmonorus
MUKPOOPTraHU3MOB, OCOOCHHOCTH POCTa U Pa3MHOXKEHHS MUKPOOHON KIIETKH.
[TonsiTust aHaOOMMYECKUX W KaTaOOJIMUYECKUX MPOIECCOB y mpokapuoT. I[lyTtu
MOJTyYeHUS DHEPTHH y OakTepuil. TUIIBI KU3HU MPOKAPHOT, 0COOEHHOCTH 0OMeHa
napatpodoB, rereporpodo, xemMoTpodoB u GoToTpodoB. OCHOBHBIC TOHITHS
Te€HETUKH MUKPOOPTaHU30B.

Huctmmnuaa  «MUKpOOHONIOTHST W BHUPYCOJIOTHS) — JIOTHUECKH |

CoZIep KaTeNIbHO CBS3aHa C TAKUMH KypcaMu, Kak O0TaHHUKa, 300J10THUs1, PU3HOTIOTHU



YeJIOBeKa U KUBOTHBIX, XUMUSI, TCHETUKA U CENIEKLINs, OMOXUMUS U MOJICKYJISIpHAS
OHosorus.

Leab - 03HAKOMJIEHHWE CTYJEHTOB C COBPEMEHHBIMU JIOCTH)KCHHUSIMHU B
001acTH MUKPOOHOIOTHH; OCBOEHHE TEOPETUIECKIX OCHOB U aKTyaJIbHBIX MPOOIeM
CPABHUTEJIBHO-IBOIIOIMOHHON, AKOJOTHYECKON, MEAMIIMHCKOMN, MPOMBIIIIEHHOM
MUKpOOHOJIOTUH; OOy4eHHE MPOPECCHOHATLHOMY BIIAJICHUIO  COBPEMEHHBIMU
METOJJaMHd  MHMKPOOHMOJIOTHH, WCIOJb30BAaHUM OJTUX 3HAHUM B  HAYYHOM,
MPOU3BOICTBEHHOM U MEJaroru4eckoil 1esTeIbHOCTH.

3agayu:

1. - oBmajgeTh cUCTEMOM 3HAHMI, O MHOTOOOpa3H MUKPOMHPA, O CTPOEHUH,
(YHKIMSAX MUKPOOPIaHU3MOB; OCOOEHHOCTSIX (POPM MX IHEPreTHUYECKOr0
CYILLIECTBOBAHMS, POJBIO B MPUPOJHBIX MPOLECCaX, 3HAYEHUEM ISt
HApOJHOTO XO3SIICTBA U 34PABOOXPAHECHHUSI.

2. - UIMETh NPEJCTABICHUE O BXHEHIINX CBOMCTBAX MUKPOOPTaHU3MOB, UX
OTJIMYUTENbHBIX TMPU3HAKAX; TMOJOXKEHUH U POJIM MHKPOOPTaHHU3MOB B
OpUpOJIe; NPUHLIMIIAX CUCTEMATHKU; METab0IN3ME;

3. OBIaNETh YMEHHSIMH OIpEACTICHUS OCHOBHBIX TaKCOHOMHUYECKUX
OPU3HAKOB MUKPOOPraHU3MOB; TEXHUKOU paboThI C
MHUKpPOOPTaHW3MaMH W OCHOBHBIMM METOJIaMU MUKPOOHOJIOTHYECKUX
HUCCJIEIOBAHUN

4. - 3HaTb OCHOBHbIE TAaKCOHOMHUYECKHUE TPYyMNIbl MHUKPOOPTaHHU3MOB,
CTPOCHHE MPOKAPHOT, (PU3UOJOTHUUECKHE W OMOXMMHUYECKHE CBOICTBA,

yTH MOJTYYEHUSI SHEPTUU U TEHETUUYECKUE OCOOEHHOCTH

5. - YMETh OICPpHUPOBATH OCHOBHBIMH TIIOHATHAMU MW  KATCIOpUSAMU,
IIPUMCHATH IIOJIYUCHHBIC 3HAHHA Ha IIPAKTUKE, BHUIACTH POJIb
MI/IKpO6I/IOHOFI/II/I B CHUCTCEMC HAay4YHOI'O  3HaHUA U  OLCHUTH

MEXIUCUUTUTMHAPHBIE CBSA3H
JJist yCTIeTHOTO M3YUYEHUS TUCITUTIITMHBI « MUKPOOHOJIOTHS i BUPYCOIOTHS)
y 00ydJaroumxcsi JOMKHBI ObITh CPOPMUPOBAHBI CIEAYIONINE MPEABAPUTEIbHBIC

KOMIICTCHIIUU.



- CITOCOOHOCTEH K CaMOOpraHn3anuu 1 CaMOO6p2130BaHI/IIO;

- CIOCOOHOCTH MPUMEHSITh IPUHIIMIIBI CTPYKTYPHOU U (QYHKIIMOHATIBHOM
OpraHu3anuy OMOJOTUYECKUX O0BEKTOB U BIIaJICHUE 3HAHUEM MEXaHU3MOB
TrOMEOCTAaTUYECKON peryssiliuy; BiIaJJEHUE OCHOBHBIMU (PU3UOJIOTUYECKUMHU

METOAAMM aHaJIn3a U OICHKHN COCTOAHMUA KUBBIX CUCTEM,

[Tnanupyembie pe3ynbTaThl OOyYEeHHS IO JaHHOW NHUCHUIUIMHE (3HAHUS,
YMEHUS, BJIAJCHUS), COOTHECEHHbIE C IUIAHUPYEMBIMHM pE3YyJbTaTaMU OCBOCHMS
o0pa3oBaTeNbHON  MOpPOrpamMMbl,  XapakKTepU3ylT  dTanbl  (HOPMUPOBAHUS
CIENYIOIINX  KOMIETEHIMH  (0OmeKyIbTypHble/  00lenpodpeccCuoHalbHbIE/

npodeccuoHaNbHbIE KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUH)):

Konx n popmympoBka Jtansbl GopMHUPOBAHUA KOMIIETEHINH
KOMIIETEeHIHH

OIIK-5 CTpoeHue 1 (PYHKIIMH IPOKAPUOTHOMN KIIETKH U
CIIOCOOHOCTH MPUMEHSTh 3HaeT MOHUMAET 3Ha4YeHUe OMopazHOoOpa3us
3HAHWE IPUHITUIIOB MHKPOOPTaHU3MOB TSl YCTOWYIUBOCTH OHOCHEpPHI
KJIETOYHOH OpraHu3aIuu UCIIOJIb30BATh METO (bl HAOIIOJEHUS, ONIMCAHUS,
OMOJIOrHYECKHX 00BEKTOB, Vmeer UIEHTU(PHKAIMHI, KJIaCCH(DUKALIIH,
Guopnsmaeckux u KyJbTUBHPOBAHUSI MUKPOOPTaHH3MOB
OMOXHMUYECKHUX OCHOB,
MeMOPaHHBIX MPOIIECCOB U 0a30BBIMU TPE/ICTABIICHUSAMH O Pa3HOOOpa3uu
MOJIEKYJISPHBIX MEXaHH3MOB | DBIaIeeT NPOKAPHOT
KU3HEIEITEIBHOCTH

METO/IbI MOJIy4EHUs YHCTOM KYJIBTYpBI
3Haer MHUKpPOOPTaHNW3MOB, IPUHIUIIBI KYJIbTUBUPOBAHUS
IIPU PA3HBIX YCIOBUAX

T1IK-1 criocoOHOCTH

AKCILTyaTUPOBAThH
COBPEMEHHYIO allapaTrypy u MPUMEHSATH 3HaHUS (U3UOTOTMUECKUX,
o0opynoBaHue ISt Veer OMOXMMHUYECKUX U TEHETHYECKUX OCOOEHHOCTEN
BBITIOJTHEHUS HAYYHO- KYJIbTYPbl MUKPOOPTaHU3MOB B
HCCIIEIOBATENbCKUX MOJIEBBIX OMOTEXHOJIOTMYECKUX MpoIieccax
1 1a00paTOPHBIX HaBbIKaMU pabOTHl € YHCTOM M CMEUIaHHOM
Guonoruyeckux pador Bnageer | KynmbTypol MHMKPOOPTaHM3MOB H  IOCTPOEHUS

KpHBOM pocTa

METO/IbI ITOJIY4EHHS] YUCTON KYJIBTYpbI
ITK-5 roroBHOCTh IPUMEHSATH | 3HAET MHKPOOPTaHU3MOB, IPUHIIUITBI
Ha IPOU3BOJICTBE Ga30BBIC KyJIbTUBUPOBAHUS IIPU PA3HBIX YCIOBUAX
ob1enpogeccuoHaIbHbIE IIPUMEHSTh COBPEMEHHBIE dKCIIEPUMEHTAIIbHBIE
3HaHUS TEOPUU U METO/IOB Ymeer METO/]Ibl pabOThl ¢ MUKPOOPTraHU3MaMU B TIOJIEBBIX
COBpCMCHHOﬁ OMOJIOTUH n J'Ia60paTOpHLIX YCJIOBHAX

Brnaneer | HaBbikamMu paOOTHI C COBPEMEHHOM amnmaparypoii

K-6 3Haer METO/Ibl UCCIIEIOBAHUS U YCTPOUCTBO

COBPEMEHHOM anmnaparypsl JUisl BBIITOTHEHUS




CIIOCOOHOCTH IPUMEHSTh HAy4YHO-MCCIIEN0BATENBCKHX TIOJIEBLIX U
COBPEMEHHBIE METO/IbI 71a00paTOPHBIX OMOJOTHYECKHX PAbOT
0bpaboTkHy, anainsa u Vmeer OCYILECTBIISATH IOCTABJIEHHbIE IIPAKTUUECKUE
CHHTE3a IIONICBOM, 3a/1a4u C 1EJBIO TIOIyYEeH s Pe3ybTara U
IpOM3BOJICTBCHHOM 1 [POBOIUTEL MOCIENYIOIIUIA aHAIN3 TaHHbIX
nabopaTopHOH
6 o Bnaneer

HOJIOTHICCKON HABLIKAMH [PAKTHYECKOTO UCIIOIb30BAHUS
uH(OpMAIMH, TPaBHIIA COBPEMEHHOIA armaparypbl U 000pyI0BaHUS IS
COCTaBJICHNA Hay1HO- BBINOJIHEHUS HAYYHO-HCCIIE0BATENLCKUX
TCXHUHCCKHUX MTPOCKTOB 1 MOJICBBIX U JTA0OPATOPHBIX OMOIOTUIECKUX PAOOT
OTYETOB

Jnst dopMupoBaHUsl BhIIICYKA3aHHBIX KOMIIETEHIIMM B paMKaX JUCHUILIAHbBI
«MHUKpOOHOJIOTHS 1 BUPYCOJIOTHS MPUMEHSIOTCS CIIETYIONTUE METObI
AKTHBHOI0/ HHTEPAKTHBHOI0 00y4eHMS:

1. JIexumsi- BU3yanu3anus

2. KOJIJIOKBI/IYM-III/ICKYCCI/I}I I10 aKTyaJIbHbIM HpO6H€MaM JUCHHITIINHBI.

. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOHN YACTH
KYPCA (16 uac)

Pazgen |. «OcHOBHbIe TMOHSTHSI B MHKPOOHOJIOTHMH, CHCTeMATHMKAa M
CTpoeHHe MHKpoopranmsmMoB» (3 4ac/ 3 uyaca ¢ ucnojb3oBanuem MAO

Jleknusi- BU3yaau3anms)

Tema 1. ITansl cTaHOBJIEHUS MUKPOOHOJIOTMHM KAK HAYKH, OCHOBHbIE
HanpasJjienusi pazButusi (1 4/1 yac ¢ ucnosb3osanuem MAO Jlekuusi-
BU3YyaJIH3AIUS)

[Ipenmer u 3amaunm Muxpodbmosioruu. OCHOBOIOJOXHUKKA MHUPOBOW W
OTEYECTBEHHOW HAyKH, UX BKJIaJl B CTAHOBJICHHE HAYKW MUKPOOUOJIOTHH, HTAIIBI
e€ pa3BUTHS, pa3paOOTKU €€ METOI0JOTHH. YUEHUE O BO3HUKHOBEHUU UH(EKIIUU
(Mua3MaTUKH U KOHTarMOHKUCTHI). 3HadueHue padoT A. Ban JleBenryka, JI. [1actepa,
P. Koxa, C. H. Bunorpanckoro, M. beiiepunka, JI. 1. Usanosckoro, k. JIucrepa,
A. KnroiiBepa u psaja apyrux yuyeHbsix. OCOOEHHOCTH pyCCKOM U TOJIIaHACKOM MIKOJI
MuKkpobuonoruu. Pa3Butue MukpoOuosnoruu B Tpyaax pycckux yueHsix JI. C.

IlenkoBckoro, 1. 1. Meunukona, B.JI. Omensuckoro, b. JI. Mcauenko, I'. A.



Hancona, H.A. KpacunsbHukoBa wu jpyrux. OCHOBHbIE HamlpaBJEHUS
COBPEMEHHOM MHMKpPOOMOJIOTMYECKON HAYKW W MpOOJEMBI,  CTOSIIIME  MEpeN
o0I111eM, IIPOMBIIIIEHHOM, Ir€0JJOTMYECKOM, BOJIHOM, MOPCKOW,
CEJIbCKOXO03MCTBEHHOM, CAHUTAPHON U MEAULIMHCKON MUKPOOUOJIOTUEH.

Tema 2. CucremaTHKa NpokapuoT. [ pynmnbl npokapuoTHLIX opranu3mMos (1 4/l

yac ¢ ucnoab3oBanneM MAOQO Jlekuusi- BU3yaJan3anus)

Mup MHUKpoOpraHu3MoB, oOIIHe NpU3HAKU W pasHooOpasue. CxonctBa u
pasnmuuus Tpo- W IYKAPHOTHYECKUX  MHKpoopranu3moB. [lomoxkeHue
MUKPOOPraHM3MOB B CHUCTEME JKMBOTO MHpa Ha OCHOBE COBPEMEHHOMU
¢unorenernueckoit konnenuuu K. Yoysa (C.Wose). I[Ipunnumns! kiaccuduxanmu u
uACHTU(UKAINN OaKTepuil ¢ NPUMEHEHUEM METOJOB HYMEPUUYECKOW TaKCOHOMUU
XEMOTaKCOHOMHM, TE€HOCHUCTEMAaTUKU Ha OCHOBE TpYyHNN MPU3HAKOB:
MOp(]OTOTHYECKUX, KYJIbTYpPaJIbHBIX, (U3HOJOTHIYECKHX, OHOXUMUYECKHUX,
CEpOJIOTMYECKUX, MOJIEKYJISIPHO-TEHETUUECKUX. Bhliensemple B HacTosIIee BpeMs
OCHOBHBIC (pUJIOreHeTHUUeCKue Kiactepbl Oaktepuil. Kparkuit 0030p HaumbOosiee
pacTpOCTPaHEHHBIX U U3YyUYEHHBIX MPEICTaBUMTEICH OCHOBHBIX CHCTEMATUYECKUX
rpynn. IIpokopuotsl.  XapakTepucTHKa  OTACNIBHBIX TPy  3yOakTepuid
(a3pOOHBIX, (baKkyJIbTaTUBHO- aHa’pPOOHBIX u aHadPOOHBIX
XEMOOPraHOreTepOoTPO(OB: TPAMOTPHUIIATEIbHBIX U TPAMIIONIOKHUTEIBHBIX MAT0YeK
U KOKKOB, XEMOJUTOABTOTPOGOB), ITMaHOOAKTEpUid, apxeOakTepuil. JyKapuOTHI.
KpaTkass xapakTepucTUKa MHUKPOCKOMUYECKUX TpUOOB, MHUKPOBOJOPOCIEH,
MIPOCTEUIINX.

Tema 3. CrpoeHne M XUMHYECKHil COCTaB KjeToK mpokapuor (1 4/l wac ¢

ucnoab3oBanueM MAO Jleknusi- BU3yajau3anus)

Mopenu tpetudHoOU CTpYKTypbl. [n0OynspHas rugpoduiibHas CTpyKTypa.
JlomeHHasi opraHuzanusi OenkoB U (EpMEHTOB, THUIBI JOMEHHBIX CTPYKTYP.
Knaccudukanusa OenkoB mno Tuny ¢GOPMHUPOBAHUSA TPETUYHOW CTPYKTYpPHI.
Henarypauus 6enkoB. CyObeaununa u  mporomep. OmnpeneneHue 4ucia

MOJIMIENITUIHBIX 1IeNeil B MoJieKyJax OelIKOB U (PEpMEHTOB M UX MOJIEKYJSPHOU



Macchl. OU3UKO-XUMUYECKHUE METOMIbI UCCIIEAOBAHNE U3MEHEHUN B YETBEPTUYHOU
CTPYKType 0eIK0oB 1 ()epMEHTOB MPHU WX (PYHKITMOHUPOBAHUH. N3MeHunBOCTH
M KOHCEPBATUBHOCTh B TNEPBUYHOM, BTOPUYHOM, TPETUYHOW U YETBEPTUUHOU

CTPYKTYpE TOMOJIOTUYHBIX OCIKOB B (PHIIOTEHE3E.

Paznen Il. ®wmsnonorusi mukpoopranmsmoB (3 yac/ 3 wyaca ¢
ucnojin3oBanueM MAOQO Jleknusi- BU3yajau3amusi ).
Tema 1. IIurarenbHble cpeabl. MexaHU3MbI MHTAHUSI MUKPOOpPraHu3mMoB (1 v/l

yac ¢ ucnoab3oBanueM MAOQO Jleknus- BU3yaau3anus).

[TpyHIMIIBI IPUTOTOBIEHUS MUTATEIBHBIX CPEe U U UX Kiaccupukaius. CrocoObl
KyJbTUBUPOBAaHUSA.  MexaHM3Mbl NHUTaHHUA MuUKpoopraHu3zMmoB. [loTpeGHOCTH
MUKpPOOOB B OPIraHUYECKUX U HEOPIraHUYECKUX BEILECTBAX.

Tema 2. KyabTypa/ibHble CBOHCTBA, POCT U pa3MHO:KeHHe DakTepuii (1 4/l yac
¢ ucnoJib3oBanneM MAQ Jlekuusi- BU3yaJim3aiusi).

Pocr xietkm m nonymsauuu: otianuusA. [lapaMeTpbl M 3aKOHOMEPHOCTH poOcCTa
KyJabTypbl. KpuBas pocta u xapakrepuctuka ¢(a3. IlpeumyniectBa u
HEJOCTAaTKU  IMEPUOAUYECKOTO M HENPEPBIBHOTO  KYJIBTHUBUPOBAHHI.
CuHXpOHHBIE KyIbTypbl. HakonmuTenpHbIE KyIbTYypbl M IMPUHLHUII 3JIEKTUBHOCTH.
Akcennueckrue KyiabTypbl. OOBEKTHBHBIE TPYAHOCTH NpPU BBIACICHUU U
HUCKYCCTBEHHOM COJlEPKAHUU IPUPOIHBIX MHUKPOOPTaHU3MOB.
HekynbruBupyemsie (opmbl. MeToAbl MOJyYEHUS KYJIbTYp HAKOMMUTENbHBIX W
YUCTBIX KYJbTYP MUKPOOPTaHU3MOB.

Tema 3. VYciaoBusi KyJIbTHBHPOBAHUS MHMKPOOPraHu3mMon. PDakropsbl,
BJIMSIIOIIHE HA pa3MHokeHue 0akTepuii (1 4/l yac ¢ mcnoabzoBanuem MAO

Jlekuusi- BU3yajau3anus).

JleticTBue GU3MUECKUX W XUMHUYECKHX (AaKTOPOB Ha POCT MHUKPOOPTAHH3MOB
(TeMmepaTypbl, AaBJICHUS, BIAXKHOCTH, a’paiuu, pH cpenpl, cojaeHocTH),

YCTOMYMBOCTh M IIHPOKasi pacmpocTpaHEeHHOCTh B Ouocdepe. Ilonsatus tepmo-



Me30- U ncuxpodunuu; a’po0oB, MUKPOA’POPuUIOB, (PaKyIbTaTUBHBIX H

a’pPOTOJIEPAHTHBIX aHA’POOOB;raI0PUINU, OCMODUITNN, AITUA0DUITHH.

Paznen I11. OcoGennocT MeTa00/M3MAa ¥ TEHETHKH MAKPOOPTaHU3MOB (3
yac/ 3 yaca ¢ ucnosab3oBanneM MAQ Jleknusi- BU3yaJau3anus)
Tema 1. Ocob0ennoctu aHaGom3mMa U Karadosmsma. Cnoco0bl MOJIy4YeHHSA

yHepruu (1 4/1 yac ¢ ucnosn3oBannem MAO Jleknusi- BU3yaam3aiusi).

(PackpbITHe TIpeacTaBiICHUS O (OPMHPOBAHUH OCOOCHHOCTEH METaboIM3Ma
MUKPOOPTAaHU3MOB JJII peaju3allii WX OCHOBHBIX IUIAHETAPHBIX (QyHKIUN:
Kpyroobopora yriepojaa, razooOMeHa B aTMocepe U B3aMMOJCUCTBUSA C
mutocdepoit. IlpencraBieHuss 0 CKOPOCTH M IUIACTUYHOCTH METa00JIM3Ma,
pa3HOOOpa3uyu METa0OJIMUECKUX TMyTed U CHOCOOOB TOJNYYEHUS HHEPTrUu
(boTOoCHHTETHYECKOE, OKHCIUTENbHOE, cyOcTpaTHOe  (hOoChHOPHIMPOBAHUE),
HAJIMYUUA OK30(pEPMEHTOB, KOHCTUTYTHUBHBIX U WHAYUHUOETHHBIX (DEpMEHTOB.
Kpatkas  xapakrepuctuka OHWOCHMHTETHYECKHMX mpoueccoB. (OcobeHHOCTH
HPHEPreTUYECKOr0 MeTabosiM3Ma: a’poOHOE JbIXaHHWE, aHa’pOOHOE JbIXaHUE,
OpoKeHHe, XeMOCUHTE3, (hoTocuHTe3. Perymnsuus Metadbon3ma yepe3 KOJIM4eCTBO
U aKTUBHOCTH (epMeHTOB. WHAYKIMS W pempeccuss CUHTE3a (PEPMEHTOB.
KarabomutHas penpeccus. Karabonuzm. @epmentsl. [lytu katabonmsma rexcos.
®pykTo30-1,6- oucdocharHbIit nyTh (Omuena-Metieproda-Ilapnaca).
[Tentozodocdarnii myTs. [IyTh DHTHEpA-lym0poBa. Lluka TprukapOOHOBBIX KUCIIOT.
Tunet  Opoxenusi.  Jpixanwe. Komerabonusm.  AnaGonusm.  Perymsius

MeTaboIu3Ma. DBOJIONMS MyTel MeTadoIr3Ma.

Tema 2. Tunsi :xxu3au npoxapuot (1 4/1 yac ¢ ucnosib3oBannem MAO Jleknusi-

BU3YaJIM3aIUsl).

PackpeiTue IIPEICTaBICHUSA 0 METa0OINIECKON IJIACTUYHOCTH
MUKpPOOPraHU3MOB. VICTOUYHMKHM TOJydeHHUs] OaKTepsiMU DBHEPruM, BOAOPOJA U

ANEKTPOHOB s 3amycka DTL, uCTOUYHWKH TMOCTYIIEHUS YIiiepoa B MUKPOOHYIO



kIeTKy. CrocoObl CylecTBOBaHus: TUTOTpOodus, opraHoTpodusi, PoTOTPOPHOCTS,
xeMoTpodus, rerepo- u aBTOTpodusa. OTIMIUTENBHBIE 0COOCHHOCTH METa00IM3Ma
Hapa3uToB, IeTepoTpodoB, XeMoIUTOTPO(doB, (GoToTpodoB. OCHOBHBIC THUIIBI
croco0a CyIIeCTBOBaHUSI MUKPOOPTaHU3MOB.

Tema 3. OcHOBBI reHeTnku MuKpoopranmsmoB (1 4/l yac ¢ ucnoJib30BaHHeM

MAQ Jlekuusi- BU3yaJm3aiusi).

Onbit O. DiiBepu, ®@. Mak Jleona u P. Mak Kaptu 1944 roma — cambiit
BBIJIAIONIMIICS SKCIIEPUMEHT 3a BCIO UCTOPUIO OMOJIOTMU W Bcedl Hayku. CHUHTE3
Oenka u renerndyeckuid koa: perumkanus JJHK, tpanckpunmus JJHK, renetnueckuit

KOJ, CHHTE3 OeJIKa.

['enetnueckuil anmapat 6akrepuil. CTpoeHue U JoKanu3anus OaKkTepuagIbHOU
XxpoMocoMbl.OniepoHHasi OpraHuzanusi TeHoma Yy npokapuoT. OcobeHHOCTH
perummkanuu JJTHK. ConpspkeHne TpaHCKPUIILMKY U TPAHCISAUUU. [ eHOTUIIMYecKas 1
(deHoTUnMYecKass U3MEHYMBOCTh. CIIOHTAaHHBIA M WHAYLHMPOBAHHBIA MyTarcHes.
Ayxcotpodsl. Cenekuusi MyTaHTOB, UX MPAKTUYECKOE MPUMEHEHHE. XUMHUUECKHE
MyTareHbl W THUMOBl TOYEYHBIX MyTalui. @usnyeckrue MyTareHol. TUIbI
noBpexaenuid B IHK npu Y ®-o0nyuenun. Mexanusmel penapanuu JIHK nocne
Y ®-06myuenus. buonorudeckue myrarensl. [1ma3mMuapl, TpaHCIIO30HBI: CTPOCHHUE,
dbyHkIus, pacnpocTpaHeHue. PexoMOuHaIus y MOpoKapuoT: TpaHchopmalius,
TpaHCAYKLUMS, KOHbrorauus. lloHdatne o TreHHOW wuHXeHepuu. PecTpukuus u

Moaudukanus. MonekynsapHoe kioHupoBanue. CiusHue MPOTOIIACTOB.

Paznea IV. OcHoBbl Bupycosioruu (1 4/l yac ¢ ucmojib3oBannem MAQO

Jleknusi- BU3yajau3anus).

OCHOBHBIE CBOMCTBA BHPYCOB U HX MOJICKYJISIPHO-TEHETHUYECKAsh OpraHU3alIlHs.
OtkperTe BupycoB. OcHOBHBIE CBOMcTBa BUpycoB. PaGoter JI.5. MBanoBCKoOTO,
beitepunka, Ctaunu, Tyopra, mOpeins. PazmHoxxeHue BUpycoB.MoEKyIsIpHO-

reHeTHYecKasi opranusaiys BupycoB. Bupouabsl 1 npronsl. Knaccudukarmsi BUpycoB.



Kwuznensplii 1ykn BHPYcOB. OCHOBHbBIE THUIIBI BUPYCHBIX T'€HOMOB.. Bupoumsl.

[TproHs! — HE KUBbIE NH(EKITMOHHBIE OCIIKH.

Paszaen V. JKoJI0rus U reoXuMHuYecKas AeATeJbHOCTD
MHKpoopranu3mMoBu(3 4ac/ 3 yaca ¢ wucnoab3oBanueM MAO Jleknusi-
BHU3YaJIU3AIUA)

Tema 1. Cpeasnl ooutanuss MUKpoopranu3moB (1 4/l yac ¢ ucnoJib30Bannem

MAQO Jlekuusi- BU3yajan3aimusi)

Kpyrosopor yrinepona, azora, cepbl, ¢ochopa U APYrUX DIEMEHTOB.
Munepanu3alus pa3IndHbIX BeIeCTB. Pojib MUKPOOOPTaHU3MOB B TEOXUMHUYECKHIX
nmpoleccax.

UuCleHHOCTh  MUKpPOOPraHM3MOB B BOje, TouBe U  Bo3ayxe. Pomb
MHUKPOOPTaHU3MOB B MHHEPAIU3AINA OPTaHWYECKUX BEIIECTB W TIECPBUYHOU
MPOJYKIIMUA PA3IUYHBIX TUIOB BOJ0EeMOB. OCOOEHHOCTH TOYBBI, KaK Cpebl
OoOWTaHMUsI MHUKPOOPTAaHM3MOB. [IpHUMHBI MUKPO30HAILHOTO pacIpeaeIeHUs
MUKPOOOB B MMOYBE. 3UMOTrEHHAs, aBTOXTOHHAass MUKpodiopa U MUKpodopa
paccessHusi. ['pynnbl MOYBEHHBIX MHUKPOOPTaHU3MOB W HX pOJb B
MO0YBOOOPAa30BaATEIBHOM IMPOIIECCE, IIUKIIaX OCHOBHBIX OMOTCHHBIX 2JICMEHTAX.
dakTopHI, OTIpeeISIONINe KHU3HECTTOCOOHOCTh pa3HbBIX rpymi
MHUKpPOOPTraHU3MOB B BO31yxe. PoJb MHUKPOOPTaHU3MOB B TiepepabOoTKe
OTXOJOB W JICTOKCHUKAIIUM SJOBUTHIX BEIIECTB, Jerpajanuud He(TSIHBIX
YTIEBOAOPOIOB, PEHOJIOB, POPMUPOBAHUN TTOJIC3HBIX NCKOTIAEMBIX.

Tema 2. B3aumoaeicTBHe MUKPOOPraHM3MOB € PACTEHUSAMM, KUBOTHBIMH.
Mukpoo6ubie coodmecTBa (1 4/l wac ¢ ucnoab3oBanmem MAQO Jleknus-
BU3YaJIM3AIHs).

B3anmMojelicTBrie MUKPOOPTaHU3MOB MEXIY COOOM B MPUPOAHBIX COOOIIECTBAX.
Metabmno3. Cum6Omo3. Anrtaronusm. I[lapazutuszm. XwumauuectBo. IIpupoma
QHTUMUKPOOHBIX  BellecTB. AHTUOMOTHKH. [IpoaylieHThl aHTHOMOTHKOB.
B3auMooTHOIIEHUS pacTeHUH W MHUKPOOPTraHU3MOB. MHUKPOOPraHU3MbI

¢unochepsr u  puzocheprl. bakTepun-cuMOMOHTHI U (UTOMATOTEHBI.



[Iponyxuus OMOJOTrNYECKHU AKTHUBHBIX BEIIECTB AMUPUTHBIMHA
MUKPOOPraHU3MaMHU. Pa3HooOpa3sue B3aMMOOTHOIIEHNU I MEXAY
MHUKpPOOPraHM3MaMHU M KUBOTHBIMH. POJb MHUKpPOOpPraHU3MOB B KH3HHU
pPa3sIMYHBIX  OPEACTABUTENIEM  KMBOTHOTO  MHpa. Muxkpob6o1eHos
yesioBeuecKkoro opranuzmMa. CUMOMOHTHI U MTATOTCHBI.

Tema 3. IlaTorennnie MUKpoopranu3mbl (14/1 gyac ¢ ucnosibzoBannem MAO
Jleknus- BU3yaau3anus).

[loHATHST  NATOTEHHOCTH,  BUPYJIEHTHOCTH.  DaKTOpbl  MATONE€HHOCTH.
OnpeneneHye KJIETOYHOTO M TyMOPaJIbHOTO WMMYHHUTETa. B3ammonencTBue
AHTUTEN U aHTUT€HOB: arrIl0TUHALMSA U IpeHUnuTaus. SABieHne 1ucOakTepruosa,

cro HpO(i)I/IJIaKTHKa H JICYCHUC.

. CTPYKTYPA M COJAEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
INPAKTUYECKUE 3AHSATUS (18 uac)
Tema 1. DTanbl cTAHOBJIEHUS MUKPOOHOJIOTHH KAK HAYKH, OCHOBHbIE
HanpaBJieHus pa3Butui (4 4ac)

1. Tlpeamer u 3a1auun MUKPOOUOIOTHH.

2. OCHOBOIIOJIO)KHUKM MHUPOBOM W OTEYECTBEHHOW HAayKH, UX BKJIaJ B
CTAHOBJICHWE HAYKHM MHKPOOHMOJIOTHH, ATalbl €€ pa3BUTHUA, pa3pabOTKu €€
METOA0JIOTHH.

3. YueHue 0 BO3HUMKHOBEHUM MH(DEKUUH (MHA3MATHUKA U KOHTAarMOHUCTHI).
3nauenue pador A. Baum Jleeenryka, JI. Ilacrepa, P. Koxa, C. H.
Bunorpanckoro, M. beitepunka, JI. WM. NBanosckoro, [[x. Jluctepa, A.
KimroiiBepa u psiia Apyrux yueHbIX.

4. OcoOeHHOCTH PYCCKOM M TOJUIAHJICKOW MIKOJ MUKpoOuosoruu. Passutue
MUKpoOuosnoruu B Tpynax pycckux ydensix JI. C. LlenkoBckoro, M. U.
MeunukoBa, B.JI. Omensguckoro, b. JI. Mcauenko, I'. A. Hancona, H.A.

KpacunbHUKOBa U IpyTrux.



5.

OcCHOBHBIC HaINpaBJICHUS COBPEMEHHOW MHUKPOOHMOJIIOTMYECKOW HAYKH U
npoOJieMbl, CTOSIIME TMepell OOIIel, MPOMBIILUICHHONH, TI'e€0JIOTHYeCKOMH,
BOJIHOM,  MOPCKOM, CEJIbCKOXO35IMCTBEHHON, CAHUTAPHON U MEIUIIUHCKON

MHUKpPOOHOJIOTHEN.

Tema 2. CucreMaTnka npoxkapuor. ['pynnbl NpoKapHOTHBIX OpraHu3mMoB (3

qyac)

1.
2.

Mup MUKPOOPTaHU3MOB, 0OIIIME MPU3HAKU U pa3HOOOpasme.

CxoacTBa ¥ pa3auyus MPO- U dyKApUOTHIECKIUX MHKPOOPTaHU3MOB.
[TonoxeHne MUKPOOPTaHMU3MOB B CHCTEME J>KUBOTO MHpa Ha OCHOBE
COBpeMEHHOH (rutoreneTrueckoit konnemnuu K. Yoysa (C.Wose).
[Tpuniunel knaccudukau U UASHTUGUKAIMKU OaKTepUil ¢ MPUMEHEHUEM
METO0JI0B HyMEPHYECKOW TAKCOHOMUU XEMOTaKCOHOMHH, T€HOCUCTEMATUKH
Ha OCHOBE TPYII MPU3HAKOB: MOP(OITOTHUECKHUX, KYIbTYpPaTbHBIX,
(bU3HONOTUYECKUX, OUOXMMHUYECKUX, CEPOJOTUYECKUX, MOJEKYJSIPHO-
TCHETHYECKUX.  BbimenseMble B HACTOSIIEe  BpEeMsS  OCHOBHBIC
¢dunoreneTHUECKNe KiIacTepbl OaKTepuil.

Kpatkuit  0030p  Hauboiiee  pacmpOCTpPaHEHHBIX U HU3YYEHHBIX

HpCI[CT&BHMTGJ'ICfI OCHOBHBIX CUCTEMATUYCCKUX I'PYIIII.

Tema 3. CTpoeHue 1 XUMH4YECKHII COCTAB KJIETOK NMPokapuot (1 gac)

1.
2.
3.

Oco0EHHOCTH TeHEeTHYECKOTO arnmapara mpoKaproT
[Tnasmuael. Ctpoenue, pyHkiuu. PasHooOpasue

[lepenaua reHeTUecKO HHPOPMALIUUA MEKITY OaKTEpUAMHU

Tema 4. ITutaTeiibHbIe cpeabl. MexaHU3Mbl MUTAHUSI MHKpoopranusmMos (1

qyac)

1.

2.
3.

[TpUHIMTIBI TPUTOTOBIICHHSI TUTATENBHBIX CPEl U W HUX KIACCH(UKAIIHS.
Crioco0Obl KyJIbTUBUPOBAHUSI.
MexaHu3Mbl MUTaHUSI MUKPOOPTaHU3MOB.

HOTpC6HOCTB MI/IKp06OB B OPraHM4YCCKUX U HCOPraHMYCCKHUX BCIICCTBAX.



Tema 5. KyabTypaJjibHbIe CBOICTBA, POCT U pa3MHOkeHHe OakTepuii (1 yac)

1.
2.

N o g &

PocT KJIeTKH ¥ TOMYJSAIHANA: OTIUYUS.

[TapameTpsl W 3aKOHOMEPHOCTH pOCTa KyIbTyphl. KpuBas pocta u
XapakTepucTuka ¢as.

[IpeumymiecTBa W HEAOCTATKH MEPUOAUYECKOTO U HEMPEPHIBHOTO
KyJbTHBUPOBAHHSL.

CUHXPOHHBIC KYJIETYPHI.

HaxonuresabHbIe KyJIbTYpPhI U IIPHHIUI 3JIEKTUBHOCTH.

AKceHnYecKue KyJabTyphl.

OOBEKTUBHBIC TPYOHOCTH TIPU BBIJCICHHHM M HUCKYCCTBEHHOM
COJIep>)KaHUU MPUPOTHBIX MUKPOOPTaHU3MOB.

HexynbTuBHpyeMEbIe (GOpMBL. MeToasl  TONydeHUSs KYJIBTYP

HAKOIIUTCJIBbHBIX U YUCTBIX KYJIBTYP MUKPOOPI'aHU3MOB.

Tema 6. YciaoBusi KyJIbTHBHPOBAHUSI MHMKPOOPraHu3mMoB. PDakTopsbl,

BJIMSIOIIME HA pa3MHOKeHue Oakrtepui (1 yac)

1. JleiicTBue PU3NYECKUX U XUMUUECKUX (PaKTOPOB HA pOCT MUKPOOPTraHU3MOB

2.

(TemmepaTyphbl, NaBJICHUS, BIAXHOCTH, a’panuu, pH cpensl, coaeHocTH),
YCTOMYMBOCTH U HIMPOKAs paCpOCTPAHEHHOCTh B Orochepe.

[ToHaTnss TepMo- Me30- U TCUXPOPUINH; a’3po0O0B, MHUKPOA’IPOPHUIOB,
GbakynbTaTUBHBIX W adpPOTOJIEPAHTHBIX  aHa’pPOOOB;raIoUINH,

ocMo(puiInY, auua0PUITHH

Tema 7. Oco0ennocTu aHa®oqu3Ma U karadoamdma. CnocoObl mosy4yeHHust

sHeprum (1 yac)

1.

PackpeiTue npeacrarBieHus o GopMupoBaHUM OCOOEHHOCTEH MeTaboin3ma
MHUKPOOPTaHU3MOB IS PEeaJIM3aIMU UX OCHOBHBIX TIJIAHETAPHBIX (QyHKITUN:
Kpyroobopora yriepoja, razoo0MeHa B aTMochepe U B3aUMOJACHCTBUS C
auTochepoii.

[IpencraBiieHHst O CKOPOCTH M IJIACTUYHOCTH MeTabonm3ma, pasHooOpa3uu

MeTab0INYEeCKUX nyTen U Croco0oB MOJTYYEHUS SHEPrUuu



5
6
7.
8
9

(poTocuHTETHUECKOE, OKUCIUTEIBbHOE, cyOcTpatHoe (ochopuiupoBaHue),
HAJIMYUU YK30()€PMEHTOB, KOHCTUTYTUBHBIX U WHIYIIHOCITHHBIX (DEpMEHTOB.
KpaTtkass xapakTepucThka OMOCHHTETHUYECKHUX TMpoieccoB. OcoOeHHOCTH
IHEPreTHYECKOro MeTabonmn3ma: adpoOHOE JAbIXaHue, aHadpOoOHOE bIXaHUE,
Opo’keHHe, XeMOCHHTE3, POTOCHHTE3.

[Tytu karabonuszma rexcos. Opykro30-1,6- oucdocdarusiii myts (IMeHa-
Meiteprogda-Ilapnaca).

[Tentro3odocdarHii myTh.

[Iyte OHTHEpA-/ly1opoBa.

[y TpKapOOHOBBIX KHCIIOT.

Tunsl OpokeHus.

. JlpixaHue.

10.KomeTabomusm.

11.AHabomus3m.

12.Perynsauust MmeTaboam3Ma.

13.2Bodtonus myTel Metabonu3ma.

Tema 8. Tunsl :;ku3nu npoxkapuot (1 yac)

1.

4.

HcTouHuKN modydeHus: OakTepsiMU SHEPTUH, BOAOPOAA U BJIEKTPOHOB IS
3amycka DT, HCTOYHUKH MOCTYIJIEHUS YIJIEPO/ia B MUKPOOHYIO KIIETKY.
CriocoOblI CcymiecTBOBaHUA: JUTOTPOdusi, opranotpodus, GoToTpodHOCTS,
XeMoTpous, TeTepo- U aBTOTPOPus.

OTauyuTenbHble OCOOEHHOCTH MeTaboJM3Ma Mapa3uToB, TeTepoTpodoB,
XeMOIUTOTPO(POB, GoTOTPOdOB.

OcHOBHBIE THITBI ciocoba CymeCTBOBaHUA MUKPOOPIraHu3MOB.

Tema 9. OcHOBBI reHETMKM MUKPOOPraHu3MoB (1 1ac)

1.

Cunres Oenka u renerndeckuii kop: perukanus JJHK, tparckpumnus JJHK,
FeHETUYECKUN KOJI, CHHTE3 OeJIKa.
OmnepoHHast opraHu3zaiusi reHoMa y mpokapuoT. OCOOCHHOCTH perUIHKAIN

JIHK. ConpsikeHre TPaHCKPUIILANA U TPAHCIIALIMH.



['eHoTHnHMueckas u (eHOTUNINYECKAsT U3MEHYNBOCTb.
CHOHTaHHBIN U UHYLUPOBAHHBIA MyTareHes.
AyKcoTpOo(BI.

Cenekuusi MyTaHTOB, UX PAKTUYECKOE IPUMEHEHHUE.
XHAMHMYECKUE MYTareHbl U TUIIBI TOYEYHBIX MYTAILIUM.

duznyeckue MYTarcHBI.

© ©o N o O~ W

Tunel nopexaenuit B JIHK npu Y @-o001yuenun.
10.Mexanu3zmsl penapanuu JJHK nocne Y @-o0ayueHus.

11.buonornueckue MyTareHsbI.
Tema 10. OcnoBbl Bupycosioruu (1 yac)

1. OcHOBHBIE CBOICTBA BUPYCOB U MX MOJICKYJIIPHO-TEHETUUECKAs OpraHU3aIlusL.
OtkpbiTie  BupycoB. OcHOBHBIE CBOMcTBa BHpycoB. PabGorer JI.4.
NBanoBckoro, beitepunka, Ctaunu, TyopTa, 1 9pes.

Pa3zmHoOkeHHEe BUPYCOB.

MorekynsipHO-TeHETHYECKAask OPraHU3aLis BUPYCOB.

Bupouibl 1 pHOHBL.

Knaccudukarst BUpycos.

JKW3HEHHBIN LIUKII BUPYCOB.

N o ok~ WD

OCHOBHBIE THITBI BUPYCHBIX TEHOMOB.

Tema 11. Cpennl o0uTanusi MUKpoopranu3mos (1 4ac)

1. KpyroBopot yriepoma, a3oTa, cepbl, (pochopa u Apyrux >IEMEHTOB.
Munepanuzanuss pa3jiMuHbBIX BelIEeCTB. PoJib  MHUKpPOOOPraHW3MOB B
r€OXMMHUUYECKUX MPOLIECCaX.

2. UHCIeHHOCTh MUKPOOPTaHU3MOB B BOJIE, TIOUBE U BO3IyXE.

3. Posib MUKPOOpPraHM3MOB B MHUHEpaU3allUd OPraHUYECKUX BEIIECTB U
MEPBUYHON MPOAYKIUU PA3JIUYHBIX TUIIOB BOJIOEMOB.

4. OcoOEHHOCTH MOYBHI, KaK Cpelbl 0OMTaHUSI MUKPOOPTaHU3MOB. [IpranHbI
MUKpPO30HAJIBHOTO pachlpeeieHusi MUKpPOOOB B TMOYBE. 3MMOTrEHHas,

aBTOXTOHHasi MUKpodIiopa u MUKpOdIopa paccesHUs.



5.

['pynnbel  MNOYBEHHBIX MHUKPOOPraHMU3MOB W HX pOJb B
04YBOOOpAa30BaTEIbHOM INpPOLECCE, LHMKIAX OCHOBHBIX OHWOT€HHBIX
JJIEMEHTaXx.

®akTophl, ONPEAEHAIONHE >KU3HECHOCOOHOCTh  pasHbIX IpyIN
MUKPOOPTraHU3MOB B BO3AYXE.

Ponp MukpoopraHu3smMoB B nepepalOTKE OTXOAOB U JETOKCHKAIUU
STIOBUTBIX BEUIECTB, JErpajaliiil HE(TSHBIX YTIEBOJOPOIOB, (PEHOJOB,

q)OpMI/IPOBaHI/II/I ITOJIC3HBIX MCKOIIaCMBIX.

Tema 12. B3aumoaeiicTBue MUKPOOPraHU3MOB € PACTCHUSIMM, ’KUBOTHBIMH.

MukpobHbie coodmecTsBa (1 1ac)

1.

o bk~ W

9.

B3aumonelicTBue MUKpPOOPraHM3MOB MEXJIy €000 B MPUPOJHBIX
coobmecrBax. Merabuo3. CumOuo3. AmnrtaronusMm. [lapazutusm.
XUITHUYECTBO.

[Ipupona aHTUMHKPOOHBIX BemiecTB. AHTUOMOTUKH. [IpoaylieHTHI
aHTUOMOTHUKOB.

B3anMooTHOUIEHNS paCTEHUN 1 MUKPOOPTaHU3MOB.

Mukpoopranusmsl Guinocepsl U puzochepsl.

bakTepun-cuMOMOHTHI U (UTOMATOTEHBI.

[Iponykiusi OMONOTUYECKH  AKTHUBHBIX  BEIIECTB  AMUMDUTHBIMU
MHUKPOOPTaHU3MaMH.

Pa3HooOpa3ue B3aMMOOTHOMICHUNA MEXIY MHUKPOOpPTraHHU3MaMH H
)KUBOTHBIMH.

Ponp MuUKpOOpPraHu3sMOB B KHU3HU pPa3MYHBIX MpeJCcTaBUTEICH
KUBOTHOT'O MUpA.

MuKkpoOOIIEHO3 YEeTOBEYECKOT0 OpraHu3Ma.

10.CuMOMOHTBI U IATOTEHEI.

Tema 13. [IaTorennbie MuKpoopranusmsi (1 yac)

1.
2.
3.

[IoHATHS NATOT€HHOCTH, BUPYJEHTHOCTH.
@akTOpBI MATOTEHHOCTH.

OHpC,Z[CHCHI/IG KJICTOYHOI'O U TYMOPAJIbHOI'O KIMMYHHUTCTA.



BSaHMOHeﬁCTBHe AHTUTCI U aHTHUI'CHOB: aIrTJIOTUHAIWA U IPCHHUIIUTALINA.

SIBnenue aucOakTepuosa, ero mpouIakTUKa 1 JieueHHe.

I11. YYHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS
Y4eOHO-MeToANYECKOE 00ECTIEUEHNE CaMOCTOATENBHOM PabOThl 00yYarOIIUXCs IO

TUCIMIUTHHE « MUKPOOHOJIOTHS ¥ BUPYCOJIOTHSI» TpeacTaBiieHo B [Tpuoxkennu 1 u
BKJIIOYAET B ceOs:

ITaH-rpa UK BBIIOJIHCHHUS CAMOCTOSITCIIBHON paOOTHI O AUCIMILIMHE, B TOM
YHCJIC IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KXKIOMY 33JIaHUIO;

XapaKTEPHUCTHKA 3aJlaHUl JUISI CAaMOCTOSATEIBLHOM padOThl 0OYyJarOIIUXCS M
METOJINYCCKUEC PEKOMEHIAINHN 10 WX BBIITOJIHCHHUIO;

TpeOOBaHUS K  TPEJACTABICHHIO W O(QOPMIICHUIO  pE3yJIbTaToOB
CaMOCTOSTEIIbHOMN pabOTHI;

KPUTEPUU OLICHKH BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JJOCTUXEHUS IIEJENA KYPCA

YO-1 —unauBuyanbHoe codeceoBaHre, B OCHOBHOM Ha 9K3aMEHE;

YO-2 — Ko/UIOKBUYM — yu4eOHOE 3aHSATHE B BUJE KOJUICKTUBHOTO COOECEOBAHUS U
JIMCKYCCHH;

[1P-2- kOHTpOJIbHBIE PAOOTHI

[1P-6 — nabopaTtopHas pabota

ITP-1 — tecT

[1P-4- pedepar

TuIoBbIE KOHTPOJIBHBIE 3a1aHUS, METOANYECKUE MATEPUAIIBI, ONPEIEIIIONINE
IIPOLIETypbl OLIEHUBAHMS 3HAHUI, YMEHUI M HABBIKOB U (MJIN) ONIBITA AESITEIBHOCTH,
a Tak)Ke KpUTEPUU U TOKa3aTesld, HEOOXOAUMBIEC NIl OIEHKU 3HAHUM, YMEHH,
HABBIKOB U XapaKTEPHU3YIOIIKE 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUN B MpoIiecce

OCBOEHHMSI 00pa30BaTENbHON MPOrpaMMBl, nipeacTaBieHbl B [Ipunoxenun 2.



N Kontponnpyemsbie Kozp! u aTansl popmupoBaHus OueHo4YHbIE CPENICTBA -
I pasnuessl / TeMbI KOMIIETECHITUI HAaMMECHOBAHHE
/ JACUUTIIUHBI Texymuit | [Ipomexyrou
I1 KOHTPOJIb HasA
arrecrauus
1| Pasmen 1. OcuoBubie | OIIK-5 | 3Haer ctpoenne u  ¢yHknuu | YO-1 Bomnpocsl k
IIOHSTUS B IK-5 HpOKapHOTHOﬁ KIJIICTKU U IIOHUMACT | V(-2 3K3aMEHY
MHKpPOGHOIOTHH, 3HAYCHHE 6H0p33H906p33Hﬂ Nel,2,3
N —— MHUKPOOPTaHU3MOB ISl YCTOMYUBOCTH
ouocdepsl
CTpOCHHC 3HaeT OCHOBBI OMOTEXHOJIOTUYECKUX U
MKpOOpPraHu3sMOB OMOMETUITUHCKHX TIPOU3BOICTB
T€HHOUW MH)KCHEPHUH,
HaHOOMOTEXHOJIOTUH, MOJICKYJISIPHOTO
MOJICIIMPOBAHUS B MEKPOOHOJIOTHHI
YMeeT HuCnoib30BaTh METOIbI
HaOJIIOICHUS, OIIUCAHUS,
Cucremarnka UIeHTUQUKALINY, KIacCH(DUKALIUH, YO-1
IPOKApHOT.  ['pyImbl KYJIbTHBHPOBAHUS MHKPOOPTAaHH3MOB YO-2
HPOKAPHOTHBIX YMeeT npuMEHSTh 3HaAHUS
(hbU3MOIOTHYECKUX, OMOXUMHUUYECKHUX U
OpraHM3MOB TeHETHYECKUX OCOOCHHOCTEH
KYJIbTYPbl MUKPOOPTaHU3MOB B
OMOTEXHOJIOTHYECKHUX MPOIeccax
Bnaneer 0a3oBbIMH
MIPeICTAaBICHUSIMU O pa3HOOOpa3un
MIPOKapUOT
Crpoenue u Braneer nHaBbiKamu pabOTHI C I1P-2,
. YUCTOM U CMEIIAaHHOM KYJIbTYpPOi
XAMIICCKIH cocTas MHUKPOOPTaHU3MOB U HO}CITpOZiI/ISI IIP-6
KJIETOK ITPOKAPHOT KpHUBOM pocTa
2| Paznen Il. ®usuonorust | [IK-1 | 3HaeT MeTObI MOMTyUYEHUS YUCTOM YO-1 Bomnpocsl k
MHUKPOOPraHU3MOB [IK-6 | Ky/nbTypbl MEKPOOPTaHU3MOB, YO-2 JK3aMEHY
MPUHIIMIB KyTbTUBUPOBAHUS TIPH Ne 3-20
Pa3HBIX YCIOBUSX
[MutaTensHbBIE CpEmbI. YO-1
M YMeeT NMPUMEHSTh COBPEMCHHBIE
€XaHU3MbI MTUTAHMS
AKCIIEPUMEHTATbHBIE METOIBI PAOOTHI
MHUKPOOPTaHU3MOB C MHUKPOOpPTaHW3MaMH B ITOJICBBIX U
nabopaTOPHBIX YCIOBUAX
Brmameer  HaBblkamMu  paboOTBI ¢
COBPEMEHHOM anmnaparypou




YcnoBus [1P-2
[1P-6
KYJIbTUBUPOBAHUS
MUKpPOOPTraHU3MOB.
@akTopsI, BIMUAIOLINE
Ha pa3MHOXKEHUE
OakTepuit
Paznen Ill. OIIK- VO-1
5 -
OCOBEHHOCTH 3Haer METOJIBI HCCIE0BAHUA YO-2 Bomnpocsl k
YCTPOI/ICTBO COBpeMeHHOI/I HP_Z 3K3aMeHy
MeTadoIm3Ma 1 arraparypsl s BBIOJHEHUS No 21
FeHETHKH Hay4HO-HCCIe0BaTeIbCcKkuX nonesbix | [1P-1
1 1a00paTOPHBIX OMOJOTHYECKUX
MHMKPOOPTaHU3MOB paGor
YMeeT ocylIecTBIATh IOCTABIEHHbIE
IIPAKTUYECKHE 3a/1a4M C LEbIO
MIOJIy4EHUs Pe3yabTaTa U IPOBOAUTH
MOCTEAYIOINA aHAIU3 TAaHHBIX
OcHoBbI TCHCTHKHU Biageer HaBbIKaMM MPAKTUYECKOTO
MHKPOOPTAHH3MOB HCIIOJIb30BaHUsI COBPEMEHHOM
anmnapatypsl 1 000py/I0BaHuUs I
BBITIOJTHEHUS] HAY4YHO-
HCCIIEIOBATENbCKUX MOJIEBBIX U
71a00paTOPHBIX OMONOTUYECKUX pabOT
3HaeT npaBuiia BbIACTICHHS U pabOThI
C MHUKpPOOpraHU3MaMu
OcobenHoctu YO-1
YMeeT BBIAENIATh MUKPOOPTaHU3MBI U3
aHa0oJIm3Ma U MK-1
YKUBOTHBIX, BOJbI U MTOYBBI
KaTtabonau3ma.
Crioco6bI MoyJeHus Birageer ocHOBHBIMM MeTOaMU
SHepruu BBUICIICHHS. AIUIOXTOHHOM 1
aBTOXTOHHON MHUKPO(DIIOPHI
Tumst KU3ZHU podmop YO-2
IIPOKapuoT
I1P-2

I1P-6




Paznen V. 3HaeT METOJbI OJIyUYEHUsI YUCTON vVO-1 Bomnpocsl k
OCHOBBI KYJIBTYpbl MUKPOOPTaHU3MOB, YO-2 IK3aMEHY
IPUHLHUIBI KYJIbTUBUPOBAHUS IIPU T1P-2 Ne 22
BUpYCOTorH Pa3HbIX yCIOBUSIX.
YMeeT oCyIecTBISITh IOCTaBIICHHBIE
MIPaKTUYECKHE 3a/1a4H C LEIbIO
[IK-6 | momyuyeHus pe3yibTaTa u IPOBOAUTH
MOCIIEAYIOIIUHN aHAlIu3 TaHHBIX
Bnageer HaBbIKaMM PAKTUYECKOTO
HCIIOJIb30BaHUs COBPEMEHHOU
anmaparypsl 1 000pyIOBaHUS IS
BBIIIOJTHEHUS] HAY4YHO-
HCCIIEIOBATEeNbCKUX MOJIEBBIX U
J1a00paTOPHBIX OMOJOTUYECKUX PabOT
Paznen V. 3HaeT MeTO/Ibl UCCIIEIOBAHMS U YO-1
SKOTOLHS " YCTPOMCTBO COBPEMEHHOM VO-2 Bormpocs! K
anmnapaTypsl Uil BBITOTHEHUS [IP-2 K3aMeHy
reoXuMHuyuecKas Hay4YHO-HCCJIEI0BATEIbCKUX MOJIEBBIX P-1 Ne 23-30
ESTENBHOCTS 1 1a00paTOPHBIX OMOJIOTHYECKUX
pabot I1P-4
MHUKPOOPIaHU3MOB YMeer oCylecTBIATh IOCTABICHHbIE
MIPaKTUYECKHE 3a/1a4H C LETbI0
Cpensr oburanms MIOJIYYEHUS PE3YJIbTATA U IPOBOIUTH
MHKPOOPTaHH3MOB MOCTEAYIOIINN aHAIU3 TaHHBIX.
Brnazneer HaBbIkaMu paboOTHI C
COBPEMEHHOM anmnaparypou
B3anmopneiictBue
ITK-5
MUKpPOOPTaHU3MOB C
PacTeHUSMH,
KUBOTHBIMH.
MuxkpoOHble
coob1ecTBa
[Tatorenneie
MHUKPOOPTaHU3MBI
Bcee pazzensl Pedepar
OK3aMeH

IUCHUIIINHBI




V. CIMCOK YUYEBHOM JINTEPATYPbI 1 UTHOOPMAIIMOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa
(271eKmpoHHbLe U newamHvle U30aHUsL)

1. MukpobOuomnorusa. Y4eOHWK IS BBICHIETO  TPO(ECCHOHATEHOTO
obpazoanus /A. W. Herpyco, U. b. Korosa. Ilonx pen. A.M. Herpycona.-
M.:U3natensckuii nuentp "Axanemus'”, 2012.-379 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:668869&theme=FEFU

2. [Ipuknagnas MoJIeKyJisipHasi OuoJorus: yuyeoHoe mocobue ais By30B / B.
. AnekceeB, B. A. Kamunckuii; JlanbHEBOCTOUHBIM TIOCYAapCTBEHHBIN
TEXHUYECKUN  PBIOOXO3SMCTBEHHBIN  yHHBepcuTeT BrmaauBoctok:  U3a-Bo

JlanbHEBOCTOYHOTO TEXHUYECKOTO PHIO0X03sIICTBEHHOTO YHUBepeuteTa, 2011. 238

c. http://lib.dvfu.ru:8080/lib/item?id=chamo:425474&theme=FEFU

3. I'ycee M. B. Mukpob6uosiorusi: y4eOHHUK Ji1 BY30B MO OHOJIOTHYECKUM
cnenuanbHocTsM / M. B. I'yces, JI. A. MuneeBa Mocka: Akaaemus, 2010. - 462c.

Pesxum noctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:668451 &theme=FEFU

4. Kamprmea K.C. OcHOBBI MUKPOOHOJIOTHH, BUPYCOJIOTUUA K UMMYHOJIOTHH.
N3n-Bo ®enukc 2016. - 382¢. Pexum nocrymna:
https://lib.dvfu.ru:8443/lib/item?id=chamo:823578 &theme=FEFU

5. Herpycor  A.B. Mukpobuosorusi: y4eOHUK  JUIsI  BBICIIETO
npogeccuonanbHoro odpazoanus / A. W. Herpyco, M. b. KoroBa Mockaa:
Axkanemus, 2012. - 379c. Pexxum gocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:668869&theme=FEFU

6. [Tozgees O.K. MenumnuHckas MHUKpOOHONOTHs: ydyeOHOe mocolOue s
meauMHckux By30B/ no. Pen. B.W. Ilokposckoro.- M.: 'TEOTAP-Menua, 2010.-
765 c. Pexum nocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:695482 &theme=FEFU

/. MenuuuHcke  1a0OpaTOpHbIE  TEXHOJIOTMM :  PYKOBOJCTBO  TIO

KJIIMHUYECKON jabopaTropHoi nuarHoctuke. B 2 1. : T. 1 / [B. B. Anekcees, A. H.


http://lib.dvfu.ru:8080/lib/item?id=chamo:668869&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:425474&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668451&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:823578&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668869&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:695482&theme=FEFU

Anunos, B. A. AaapeeeB u ap.]; nox pen. A. U. Kapnumenko. — M.: I'90TAP-
Menua, 2012. 470 c. Pexxum noctyna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:730382&theme=FEFU

JlonoJHUTeIbHAS JIUTEPATypa
(newammuule u 371eKMpPOHHBIE U3OAHUSL)
1. bypmecrep P. Harmsannas wummyHosorus [crpaBouyHoe uzganue]| I'.-P.
bypmecrep, A. Ilenryrro,T. Yipuxc [u ap.] ; nep. ¢ aara. T. I1. Moconoa. BMUHOM
JlabGoparopus 3Hanui, 2014. - 320c. Pexxum nocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:797606 &theme=FEFU

2. MynpenoBa-Bucc K.A. MukpoOuosorusi, CAHUTapus U TUTHeHa: Y 4yeOHUK
/ K.A. Mynpenosa-Bucc, B.Il. [entoxuna. - 4-e uza., ucnp. u gom. - M.: U]
OOPYM: NHDPA-M, 2010. - 400 c.

http://www.znanium.com/catalog.php?bookinfo=239995

3. IMaBmoBru C.A. MukpoObuosiorusi ¢ BHUPYCOJOTHEH W MMMYHOJIOTHEH :
yaeoHoe nocooue/ ITaBmosua C.A. Munck: Beritmas mkona, 2013. -800c. Pexxum

noctyma: http://www.iprbookshop.ru/24067.html

4. MannanoBa P.T. MukpoGuosnorusi u ummyHosorus. [Ipaktukym : yueO.
mocobune / P. T. Mannanosa - M.: I'D0TAP-Memua, 2013. - 544c.
Pesxxum moctymna: http://www.studmedlib.ru/book/ISBN9785970427507.html

5. Tenmep E. 3. IlpakTuikym 1mo MUKpOOMOJOTHHU: yuyeOHOE mocodue is
BY30B 10 OnojiorndeckuM criennanbHocTsM /E. 3. Tenmep, B. K. IllunsHuxosa, I
W. Tlepesep3ena; nox pen. B. K. llunsaukoBoit. Mocksa: poda, 2004. - 256¢.
Pesxxum noctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:7473&theme=FEFU

6. HerpycoB A. U. [IpakTrkym Mo MUKpOOHOJOrMU: yueOHOE mocooue st
BY30B 10 Ononorndeckum cneruanbHocTsM /A. U. Hetpycos, M. A. Eroposa, JI. M.
3axapuyk u ap.; o pen. A. U. HerpycoBa. M.: Axanemus, 2005. - 604 Pexum
nocryma: http://lib.dvfu.ru:8080/lib/item?id=chamo:250395&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:730382&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:797606&theme=FEFU
http://www.znanium.com/catalog.php?bookinfo=239995
http://www.iprbookshop.ru/24067.html
http://www.studmedlib.ru/book/ISBN9785970427507.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:7473&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:250395&theme=FEFU

7. Kamnep /I. )Ku3ub MUKpOOOB B 3KCTpEMaNbHBIX yCIoBUX / oA pen. /.
Kammnepa ; nep. ¢ anri. M. 1. Bepxosueson, E. B. Kynuna, B. K. [Inakynosa M.:
Mup, 1981. - 519 c. Pexxum goctyna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:110841&theme=FEFU

8. 3amap3un I'. A. Bogopoansie Oaktepuu u kapoOokcupodaktepuu / I.A.
3aBap3uH noja pena. A.A. EMmenenxuiit M.: Hayka, 1978. - 205 c. Pexxum nocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:63773&theme=FEFU

9. Konnpartsera E.H. Xemonutorpods! u metriiorpodsl / Konaparsena E.H.
M.: HN3n-Bo Mock. YH-TA, 1983. - 172c. Pexum  goctyna:
https://lib.dvfu.ru:8443/lib/item?id=chamo:49012 &theme=FEFU

10.JIypus C. O6mas Bupycosorus / C. Jlypus, Jx. Hapnenn, JI. barrimvop. M.
Mup, 1981. - 680 c. Pexxum gocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:44334&theme=FEFU

11.3aBap3un ['.A. Poins MUKpPOOPTraHU3MOB B KPYrOBOPOTE ra30B B MIPUPOJIE
/mog pen. T.A. 3aBap3mra. M., 1979. — 288c. Pexwmm pgocryma:
https://lib.dvfu.ru:8443/lib/item?id=chamo:120894 &theme=FEFU

12.EropoBa H.C. PykoBOACTBO K MNPaKTHYECKUM 3aHITHSIM IO
mukpoouosoruu / [lox pea. H.C. Eroposa, M.: U3n-so MI'Y, 1983. — 221c¢. Pexum
noctyna:http://lib.dvfu.ru:8080/lib/item?id=chamo:240819 &theme=FEFU

13.bopuco JI.Lb. MenunuHckas MHUKPOOUOJOTHS, BHPYCOJOTHS U
ummyHosiorusi  M3manme 2. /  bopucoB JLLb. WM3g-Bo MenunuHckoe
Nudopmanmonnoe Arentctso, 2002. - 734 c. Pexxum pnocrymna:

https://lib.dvfu.ru:8443/lib/item?id=chamo:1256 &theme=FEFU

14 BopobOneB A. A. MeaunuHCKas ¥ CaHUTapHAsE MUKPOOHOJIOTHS: yaeOHOE
nocobue s meaumHckux By30B / A. A. Bopo6Owes, 0. C. Kpuromenn, B. II.
[IupobokoB. MockBa: Axamemus, 2006. - 463c. Pexum gocryma:

http://lib.dvfu.ru:8080/lib/item?id=chamo:245358 &theme=FEFU

15.T'opnenko B.M. Dkonorust BoJHBIX MUKpoopranu3mMoB / ['opienko B.M.,
HNyounun T'.A., KysumemoB CU. M.: Hayka, 1977. - 287 c. Pexum pocryma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:63473&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:110841&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:63773&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:49012&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:44334&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:120894&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:240819&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:1256&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:245358&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:63473&theme=FEFU

16.IIpynroBa, O.B. JlabopaTopHbIii IPaKTUKYM IO 0011eld MUKpOOHOIOTUH /
O.B. IlpynToBa, O.H. Caxno; Bnagum. roc. yH-T. - Bnagumup: U3a-so Bal'y, 2005.
- 76 c. http://www.znanium.com/catalog.php?bookinfo=239995

17.bepe3oBckass B. A., benoycoa U. H., Knoukoa H. I'. buonorus u

MUKpoOHoJorus: Y4eOHo-MeToanueckoe nocooue (mpakTukym). - [lerponaBnoBck-
Kamuarckuit: Kamuatl TV, 2006. - 92 c.
http://window.edu.ru/resource/541/68541

18.MBanoBa E.FO. Mukpob6uosnorus: YuebHoe nocodue. - Boponex: MIIL]

BTV, 2007. - 100http://window.edu.ru/resource/304/59304

19.Anéxuna TI'.II. MukpoOuosorusi C  OCHOBAMH  BHUPYCOJIOTHH:
Metonuueckue ykazaHusi K JlabopaToOpHbIM 3aHsATusIM. - OpenOypr: ['OY OI'Y,

2003. - 73 c. http://window.edu.ru/resource/002/19002

20.Kpekkep JI.I'. MukpoOuoiorusi npogoBOJILCTBEHHBIX TOBApOB. [ urnena u
canutapus. [ Iporpamma, MmeToguueckre yKazaHusl U KOHTPOJIBHBIE 3aaHusl. - Y JIaH-
VYmo: Usp-Bo BCI'TY, 2003. - 12 c.

http://window.edu.ru/resource/357/18357

21.IlpynaroBa, O.B. Kypc nekmnuit mo o0mieii MUKpOOHOJIOTUM U OCHOBaM
Bupyconoruu. B 2 4. Y. 1/ O.B. [Ipynarosa, O.H. Caxno, M.A. Ma3supos; Biaguwm.
roc. yH-T. - Bnagumup: W3a-so Bnagum. roc. yH-ta, 2006. - 192 c.
http://window.edu.ru/resource/343/77343

22.Buchanan R.E. Bergey's manual of determinative bacteriology / ed. by R.
E. Buchanan & N. E. Gibbons Baltimore, Maryland : The Williams & Wilkins

Company, 1974. - 1268p Pexxum noctymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:745129&theme=FEFU

Ilepeuenn pecypcoB uHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
«AHTepHeT»

http://elementy.ru/ - HaydHas 3JIeKTpOHHAs OHOIHOTEKA

http://zhelezyaka.com/

http://science.km.ru/- s3nexTpoHHBII pecypc Mo pa3HbIM pas/esiaM OnOIOTUH



http://www.znanium.com/catalog.php?bookinfo=239995
http://window.edu.ru/resource/541/68541
http://window.edu.ru/resource/002/19002
http://window.edu.ru/resource/357/18357
http://window.edu.ru/resource/343/77343
http://lib.dvfu.ru:8080/lib/item?id=chamo:745129&theme=FEFU
http://elementy.ru/
http://zhelezyaka.com/
http://science.km.ru/-

http://molbiol.ru/- anexTpoHHBIN pecypc Mo MOJIEKYJISIPHON OUOIOTUH

http://humbio.ru/humbio/cytology/00000d33.htm - Buonorus yenoseka

http://biology-of-cell.narod.ru/

http://webembryo.narod.ru/cel biol.htm

http://tsitologiya.ru/

http://www.whon amedit.com/index.cfm -bruorpaduueckuii cioBapb

MCIAUIMHCKHUX 3IIOHMMOB

http://en.wikipedia.oig/wiki/Wiki - Wikipedia - The Free Encyclopedia.

http://www.ncbi.nlm.nih.gov/sites/entrez?db=books - DnexTpoHHbIC KHUTH B

CBOOOIHOM JIOCTYIIE

Ilepeyenb MHGPOPMALUOHHBIX TEXHOJIOI I
U IPOrPaMMHOI0 o0ecrevYeHust

WoS, Scopus, Genbank, KEGG

KEGG —Beb-pecypc, 00beIUHSIIONINN psiT OMOJIOTHYECKUX 0a3 JaHHBIX, TJ1¢
coOpaHa TEHOMHas, XUMHWYecKas, (DYHKIMOHAIbHAI W Tp. HHPOPMANHS, H
npeaHa3HAYCHHBIH, pexIe BCETO, IUTS HHTEpIIpETaINH JTAHHBIX

T€HOMHOTO CEKBEHHPOBAHUS. Pecypc  mpeacraBiasier  co0Oil  MOMBITKY

KOMIIBIOTCPHU3UPOBATH BCC JJAHHBIC MOJ'ICKy.]'IHpHOﬁ 1 KJIETOYHOM OHMOJIOTHH.

[TonnepxuBaercas WHCTUTYTOM XMMHYECKUX HCCIIeNOBaHUNA KHMOTCKOTO
Yuupepcutera B Anonuun. CoaepkuT 1Henblid psg 0a3-moapasaeiaon: 0a3bl JaHHBIX

metabonnyeckux myteir (PATHWAY), renoB (GENES), nurangos (LIGAND) u

mp.
VI. METOAUYECKHUE YKA3AHMUS 1O OCBOEHUIO JIMCHUIIJINHBI

PexomeHaanuu mo caMmoCTOATEIbHOM padoTe CTYACHTOB
CamocrosiTenbHasi paboTa CTYIAEHTOB COCTOMT M3 TMOATOTOBKH K
OPAKTUUECKUM  3aHATUSM, pabOThl HaJl PEKOMEHJOBAHHOM JHTEpaTypoH,
MOJATOTOBKHM MPE3EHTALMI U 3aIUThl pedepaToB, pelIeHus 3a1ay.
[Ipn opranuzanuym CcaMOCTOSTENBHOM pPabOTHl MpPENoAaBaTeNb JAODKEH

YUUTBIBATh YPOBCHBL IMOATOTOBKH KaXXJO0T0 CTYACHTA W MPCABUACTH TPYAHOCTH,


http://molbiol.ru/
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://tsitologiya.ru/
http://www.whon/
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KOTOpbIE€ MOTYT BO3HUKHYTh MPH BBHIIOJHEHUH CaMOCTOSTENbHON paOoTHI.
[IpenonaBarens JaeT KOKIOMY CTYZICHTY WUHIUBUYAJIbHbBIE u
muddepenupoBanHbie 3amanus. HekoTtopble M3 HUX MOTYT OCYIIECTBISTHCSA B
rpynme (Hampumep, MOArOTOBKA JOKJIaAa U MPE3EHTAlMU 110 OJHOM TEME MOTYT
JienaTh HECKOJIBKO CTYJIEHTOB C pa3/ielIeHueM CBOUX 00513aHHOCTEN — OJIMH TOTOBUT

HAyYHO-TECOPETUUYECKYIO YacTh, @ BTOPOU MPOBOAUT aHATIU3 MIPAKTUKH).
3aganHus 11 CAMOCTOSITEIbHOTO BbINOJTHEHHS

1. TeopeTuKo-TUIIOIOrMYEeCKUI aHaIn3 NOJ00PKH EPUOIUUECKOM JTUTEPATYPhI

no u3ydaeMoi aucuuruinee. [lo npopadotaHHOMY MaTepuany JOJIKHbI ObITh
HOJITOTOBJIEHBI 3 COOOILEHUSI B CEMECTP, KOTOPHIE BKJIKOYAIOTCS B OOIIMA
PEUTHHT AUCUIUTUINHEI.

2. CocraBiieHue riaoccapusi TEpPMUHOB IO U3y4aeMOW JUCLMILIIUHE.

3. [TonroroBka pedepata mo Teme, NPEUIOKEHHON MpenojiaBaTeieM WM
CaMOCTOATENIbHO  BBIODAHHOW  CTYJE€HTOM W  COIVIACOBAHHOW  C
npenoaasareneM. IlpeacraBnenue pedepara B BHUAE Mpe3eHTAUUil C
UCIOJIb30BAaHUEM MYJIBTUMEAUINHOTO0 000y 10BAHHUS.

MeToanyecKkue YKa3aHUIO K BbITIOJHEHHIO pedpepaTta

Ieau u 3axa4u pedepara
Pedepar (ot nar. refero — goknanpiBaro, cooOuiaro) npeacTaBisieT coOoi

KpaTKO€ M3JI0)KEHUE NMPOOIeMbl MPAKTUYECKOTO UM TEOPETUUECKOI0 XapaKTepa C

(bopMyIMPOBKOM OMpEENIeHHBIX BBIBOIOB MO paccMaTtpuBaeMoi TeMe. M30panHas

CTYJEHTOM Tnpo0iemMa H3ydaeTcs M aHaJIU3UPYETCs Ha OCHOBE OJIHOTO WJIU

HECKOJBKMX HCTOYHHKOB. B oTiamume oT KypcoBOil paOOThI, MpeACTaBISIONMIEH

co00ll KOMIIJIEKCHOE HUCCJeIOBaHUE MpoOieMbl, pedepar HampaBieH Ha aHAIU3

OJTHOM WJIM HECKOJBKUX Hay4HbIX palboT.

Lensamu pedepara SBIASIOTCS:
®pa3BUTUE Y CTYIACHTOB HABBIKOB IIOMCKAa AaKTyaJbHBIX MpoOiieM

COBPEMEHHOW MUKPOOHOJIOTHHY;



®pa3BUTHE HABBIKOB KPATKOI'O H3JIOKEHUS Marepuaia C BbIJICICHUEM
JIUIIIH CAMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX IS PACKPBITHS CYyTH
poOJIeMBI;

®pa3BUTHE  HABBIKOB  aHAIM3a  M3YYEHHOr0  MaTrepuasa |
dbopmyarpoBaHus COOCTBEHHBIX BRIBOJIOB IO BELIOPAHHOMY BOTIPOCY HAyUHBIM,
I'PaMOTHBIM SI3bIKOM.

3aoauamu noocomosku u 3awyumsi pedepara sIBISIOTCS:

- HAY9UTh CTYJCHTAa MaKCUMAJIbHO BEPHO TIEPEIaTh MHCHHS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYJEHT TOTOBUT CBOM pedepart;

-HAy4YUTh CTYyA€HTa TIPAMOTHO H3JaraTb CBOK MO3MUIMUIO IO
aHanu3npyeMou B pepepare npoodieme;

- IOJTOTOBUTh CTYJIEHTa K JajdbHEHIIEeMYy Yy4YacTUI0 B HAy4yHO —
MPAKTUIECKUX KOH(DEPEHITUAX, CEMUHApaxX U KOHKypCax;

-IIOMOYb CTYIEHTY OIIPENEIUTbCI C HWHTEPECYIOIIEH €ro TEMOW,
JanbHEHIIee pacKpbITUE KOTOPOM BO3MOXHO OCYIIECTBUTH MPHU HAMMCAHUH
KypCOBOW pabOThI WJIA JUIIIIOMA;

-YSICHUTb JUIsi ce0sl W W3JI0OKUTh TMPUYUHBI CBOErO COTJIacHs
(Hecoryacus) ¢ MHEHUEM TOT'O WJIM MHOTO aBTOpa MO JTaHHOU MpooieMe.

OcHoBHBIE TPeOOBaHUA K CO/IeP:KaHUIO pedepaTa

CTy,Z[eHT JOJIDKCH HCIIOJBb30BATh TOJIBKO TC MATCpPHAJIbI (HaquHe CTaThbu,

MOHOTpaduu, Mocoous), KOTOpPble UMEIOT MPSIMOE OTHOIICHUE K M30paHHOW UM

teme. He AOIYCKAOTCA OTCTPAHCHHBLIC PACCYKIACHHA, HC CBJA3AHHBIC C

aHanusupyemon npobdiemoit. Conepxkanue pedepara JOJKHO ObITh KOHKPETHBIM,

HCCICAOBAThCA NOJI’KHA TOJIBKO OJHA HpO6H€Ma ()IOHYCKaeTCSI HECKOJIBKO, TOJIBKO

eciu OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOIUMO CTPOTO MPHUACPKUBATHCS

JJOTUKHW H3JI0XKXCHUA (HaanB C OHNpCAcCIICHUA MW aHallM3a HOHSITI/II\/'I, HCpCfITH K

MOCTAHOBKE TPOOJIEMBI, TMPOAHATU3UPOBATh IMYTH €€ peUIeHUus U ClelaTh

COOTBETCTBYIOIINE BBIBOIBI). Pedepar momkeH 3akaHuMBaThCS BHIBOJIAMH T10 TEME.

Pedepat nomxeH ObITh MpeACTaBICH B BUJC MPE3CHTALINH.

OO1ue TpeOOBaHUA K MIPE3ECHTAINH:



e Ipe3eHTalus He A0KHA ObITh MeHble 10-15 cnalinos;

e TIEPBBIN JUCT — 3TO TUTYJIBHBIN JUCT, HA KOTOPOM 0053aTEIbHO JOKHBI
OBITh MPEICTABJICHBI: HA3BAHUE TEMBI ; PaMIIIMs, UMsI, OTYECTBO aBTOPA;

e CIEIYIOIIMM CJaiiioM JODKHO OBITH COAEp)KaHME, T/I€ TPEACTaBICHBI
OCHOBHBIE ATanbl (MOMEHTHI) TPE3CHTALINY;

o  JU3aWH-3PrOHOMHYECKHUE TpeOOBaHMUS: COUYETAEMOCTh I[BETOB,
OrpaHUYECHHOE KOJIMYECTBO OOBEKTOB Ha CIIali]Ie, [IBET TEKCTA;

e TOCJIEHUMH ClIaliJJaMy MPE3EHTAINH JOJKHBI OBITh I10CCApUI U CIHCOK
JUTEPATYPBHI.

BricTymuienne o pedepupyemoil TeMe He TOKHO MpeBbIaTh 15 MUHyT, 5
MUHYT JIOIOJIHATEIIEHO OTBOAUTCS HA BOIPOCHI 110 TEME.
Iopsaok cnaum pedepara u ero oneHkKa
Pedepar rortoBurcs CTyaeHTaMHM B TEUYEHHE TpPUMECTpa B CpOKH,
YCTaHaBIMBAaE€MbIC IMPEMOAABATENIEM [0 KOHKPETHOM NHCIUIUIMHE, U CHAETCS
MPENoIaBaTelto, BEAYIIEMY JUCHUILINHY.

[Io pe3yapTaTaM NpPOBEPKH CTYAEHTY BBICTABISIETCS  ONPEACIICHHOE
KOJIMYECTBO OaJjloB, KOTOPOE BXOJIUT B OOIlE€ KOJIMYECTBO OAJIOB CTYIEHTA,
HaOpaHHBIX MM B TedyeHHe Tpumectpa. lIpu oneHke pedepara y4IUTHIBAIOTCS
COOTBETCTBHE COJEp’KAHUS BHIOpDAHHOW TeMe, YETKOCTb CTPYKTYpbl paOoTHl,
yMeHue paboTaTb € HAYYHOM JUTEpaTypoid, YMEHHE CTaBUTh MpoOJeMy U
aHAM3UPOBATh €€, YMEHHUE JIOTUYECKU MBICIUTh, BIaJcHHE MPOodhecCHOHaTbHOM
TEPMUHOJIOTHEN, FPAMOTHOCTD U3JI0KEHHUSI.

CeMHHapPBI-KOJUIOKBUYMbI — KOJUJIEKTUBHas (opmMa paccCMOTpPEHUS U
3aKperieHuss yaeOHoro martepuana. KommokBUyMbl SIBISFOTCS OJHUM M3 BUOB
NPaKTUYECKUX 3aHATUM, TPEAHA3HAYEHHBIX JMJIA YIJYyOJEHHOTO U3Y4YeHUSs
JUCLUUIUIMHBI, TPOBOMASTCS B MHTEPAKTUBHOM pexkume. Ha 3aHiaTHSIX MO Teme
KOJUTOKBUYMa pa3OuparoTcsi BOMPOCH], BMECTE C MPENoJaBaTesIieM MPOBOAUTCS UX
o0CyXXJIeHHe, KOTOPOE HaIlpaBJIEHO Ha 3aKpeIieHue Marepuaia, (popmMupoBaHue
HaBBIKOB BECTH IIOJIEMHUKY, pa3BUTHE CaMOCTOSTEIBHOCTH M KPUTUYHOCTHU

MBIIIIJICHUA, Ha CITOCOOHOCTh CTYACHTOB OPHCHTHUPOBATLCA B OOIBIINX



UH(GOPMAIIMOHHBIX MOTOKAaX, BEIPA0AThIBATh U OTCTAaUBATh COOCTBEHHYIO MO3UIIHIO

0 MPOOJIEMHBIM BOIIPOCaM Y4eOHOMN JTUCIUTUIAHEI.

B kxauectBe MCTO/J0B MHTCPAKTHBHOI'O 06y‘-IeHI/I$I Ha KOJUIOKBUYMax HCIIOJIb3YIOTCA:

pa3BepHyTas Oecea, TUCKYCCHS.
MeToandeckue yKazaHusi 1o padore ¢ JUTEPaATypoOi

Hano cocraBuTh NepBOHAYAIBHBIN CIMCOK MCTOYHMKOB. OCHOBOM MOXKET CTaTh
CIIUCOK JIUTEpPaTyphbl, PEKOMEHIOBaHHBIM B pabodeil mporpamme Kypca. s
ynooctBa pabOTBl MOXHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpPaHHBIX
VUCTOYHUKOB ((haMHJIMg aBTOPOB, 3arjiaBUe, XapaKTEPUCTHKU H3IaHUS) B BUJE
pabouero Qaiina B komnbiorepe. Takas KapToTeKa UMEET IPEUMYIIECTBO, T.K. OHA
NO3BOJISIET J100aBIIATh UCTOYHUKH, 3aMEHSATh 110 HEOOXOAMMOCTH OJHU Ha ApYTHUE,
[lepBoHaYaJIbHBI ~ CIHUCOK  JIMTEPATYypbl MOXHO  JONOJHUTH, HCHONb3YS

AJIEKTPOHHBIN Katajor Oubmuorexu J[BOY.

PaGoTas ¢ auTeparypoii o Toi uiiu APyrou Teme, HaJo0 HE TOJIBLKO MPOUYUTATh, HO U
YCBOUTh METOJ €€ M3YYCHMS: CHEIaTh KPATKUW KOHCIEKT, AJITOPUTM, CXEMY
MPOYUTAHHOTO MaTEepuia, 4TO MO3BOJSIET OBICTpEE €ro MOHSTh, 3alOMHUTH. He

PEKOMEHAYETCS JOCIOBHO MEPENUCHIBATH TEKCT.

YcrHbll onpoc - Hanbosiee pacrpoCTPaHEHHBIM METOJl KOHTPOJS 3HAHHM
cTyaeHTOB. [Ipyn yCTHOM ompoce yCTaHaBIMBAETCS HENOCPEICTBEHHBI KOHTAKT
MEXIy IpEenojaBaTelieM M CTYIAEHTaMH, B IPOLIECCE KOTOPOro NPErnofaBaTeib
MOJIy4aeT IIUPOKUE BO3ZMOXHOCTH ISl OLIEHKH KOJUYECTBA M KaYECTBA YCBOCHUS
CTyJeHTaMu yyeOHoro Marepuana. OH sBisieTcss HauOoJyiee pacnpOCTPAHEHHON U
aJeKBaTHOM (opMOIl KOHTpOJIE 3HAHWUW ydYalMXCs, BKIOYaeT B  cels
cobOeceoBaHue (T1aBHBIM 00pa30M Ha IK3aMEHE U 3a4eTe), KOJUIOKBUYM, TOKJIaJ.

Kpurepun oLleHKH YCTHOTO OTBETA!
«5 GanioBy BBICTABIISIETCS CTYACHTY, €CJIM OH Ha 00CYX/1aeMbI€ BOIIPOCHI JaeT

IMpaBUJIIBbHBIC OTBETBI, KOTOPLIC OTJINYACTCA FHY6HHOﬁ U TMOJHOTOU PACKPBITHA



TEMBI, yMEET JIeNIaTh BEIBOABI H 0000IICHUS, 1aBaTh apTYMEHTUPOBAHHBIC OTBETHI,
KOTOPBIE JIOTUYHBI ¥ TIOCIICIOBATEIHHBI.

«4 Gannay BBICTABIISECTCS CTYACHTY, €CIIM OH Ha 00CYXJAaeMble BOIIPOCHI JAET
MPaBUJIBHBIC OTBETHI, KOTOPHIE OTIMYACTCS TIIYOMHOW W TIOJHOTOW PACKPBITHS
TEMbI, YMEET JeiaTh BBIBOJABI M OOOOIIEHHUSA, OJHAKO JOIMYCKAETCA OIHY-/IBE
OIIMOKU B OTBETAX.

«3 Gaiia» BBICTABISIETCS CTYACHTY, €CIIM OH Ha 00CYK/1aeMbI€ BOIIPOCHI AA€T
OTBETHI, KOTOPHIE HETOCTATOYHO MOJHO €T0 PACKPBIBAIOT, OTCYTCTBYET JIOTHYECKOE
MOCTPOCHUE OTBETA, IOMYCKAET HECKOJIBKO OIMIMOOK.

«2 Gata» BBICTABIISICTCSA CTYACHTY, €CJIM OH Ha 00CYyK/1aeMbI€ BOIIPOCHI JAeT
OTBETHI, KOTOPBIE TTOKA3bIBAIOT, UTO HE BJIJIEET MATEPUATIOM TEMBbI, HE MOXKET JaTh
JaBaTh apryMCHTHPOBAHHBIC OTBETHI, JIOMYCKAIOTCS CEPbE3HBIC OIMMOKH B
CoJiepKaHUM OTBETA.

KomnokBuymM MOXeT CHyXuTb (QOpMON HE TOJBKO TMPOBEPKU, HO H
TIOBBINICHUS 3HAHUW CTYACHTOB. Ha KOJUTOKBMyMaxX MOTYT OOCYXIaThCS BCE WU
OTJIeJIbHBIE TEMbI, BOMPOCHI U3y4aeMOT0 Kypca.

Kpurtepuu omeHku 3a BRICTYIUICHHS (TOKIabI) HA KOJUIOKBUYMaX Te K€, 4TO
U TIPH YCTHOM OTBETE.

JlabopaTopnasi pabGora sBIsSETCA TPAKTUYECKONH (POPMOIMl  KOHTPOJIS
TEKYIIETO YCBOCHHUS MaTepHayia Mo OOJbIIOMY pa3aeny (TeMe) TUCIUTIINHBI,
OIICHMBAET YCBOCHUE TEPMHUHOB, OCHOBHBIX MOHSATUN, CTIOCOOHOCTH HA MPAKTUKE
MPUMEHUTH TCOPETUICCKUE 3HAHMS.

Kputepun onieHKu 1a60paTopHOM pabOTHI:

«5 0amioB» CTAaBUTCA 3a BBITIOJIHCHHYIO B TOJIHOM O00BeMe J1abopaTopHYIO
paboty: B aibOOME/TeTpaii B OTIMYHOM KaueCTBE U MPABUIILHO CAEIAHbI PUCYHKH,
CXEMBI, OITUCAH X0 pa0OThl, MOTYYEHHBIC JaHHBIC, UX UHTEPIIPETAINS U CICTAHBI
pa3BepHyThie BBIBOJIbI. CTY/EHT OTJIMYHO BIAJCET TEPMHUHOJIOTHEH, TTOKA3hIBACT
rTy0OKOe ¥ CHCTEMaTH4YeCKOoe 3HaHHE BCEr0 TMPOTPaMMHOIO Marepuaia |

CTPYKTYpPbI KOHKPETHOI'O BOITPOCA.



«4 Oamma» CTaBUTCS 3a BBIMIOJIHEHHYIO B TOJHOM O0BeMe JIabOpaTOpHYIO
paboTy ¢ OTHENBHBIMH HEJOUYETaMHU: B albOOME/TETpaad B XOPOIIEM KAa4eCTBE H
MPABUIILHO C/IeTIaHbl PUCYHKH, CXEMBI, OMTUCAH X0 paOOoThI, TIOJy4YeHHBIC JTaHHBIC,
WX UHTEPIIPETAIUS U CACIaHbl BEIBOABI. CTYyIEHT MOHUMAET TEPMUHOJIOTHIO, 3HACT
y3JI0BBIE TIPOOIEMBI TPOTPAMMbI I OCHOBHOTO COJICPYKaHUS JICKIIMOHHOTO Kypca.

«3 Gatay CTaBUTCS 3a BBHIMOJHCHHYIO B HETOJTHOM OO0BEME JIaA0OpATOPHYIO
paboTy C OTACNHHBIMH HEIOYETAMH: B aIbOOME/TETpaJll B YaCTUYHO OTPaKCHBI
PHUCYHKH, CXEMBI, OITUCaH X0 pabOoThl, TOTyYCHHBIC JAaHHBIC U YACTUYHO CHCIIAHBI
BEIBOABL. CTyZeHT parMeHTapHO 3HAET TEPMHUHOJIOTHIO, TIOBEPXHOCTHBIC 3HAHUS
BOKHEUIITUX Pa3/IesIOB IPOTPaMMBI U COJICPKaHUS JICKITMOHHOTO Kypca.

«2 OGayyay CTaBUTCS 3a HE BBHINOJHEHHYIO JabopaTopHyio paboTy, aubo 3a
paboTy C CEephE3HBIMU HEIOYETAMU: B albOOME/TeTpaay HE MPABUIILHO CHEJIaHbI
PUCYHKH, CXEMBbI, HE OIMHUCaH XOJI pabOThl, MOJyYEHHbIC JaHHBIC, HE CJCIaHbI
BBIBOJIBI, CTYJICHT JIEMOHCTPUPYET HE3HAHUE, JTUO0 OTPHIBOYHOE MPEACTABICHHUE O
TaHHOU TIpobsieMe B paMKax yueOHO-TPOrpaMMHOTO MaTepuaa.

Kourpoabubie TecTbl. Mcnonb3dyeTcss OJaHKOBOE WM KOMIIBIOTEPHOE
TECTUPOBAaHHUE B PEKUME BBIOOpAa TPABUIBHBIX OTBETOB, YCTAHOBJICHUS

COOTBCTCTBUA HOHHTHﬁ, 0003HaYCHUS I[CTEU'IGIZ Ha CXCMax M IIpoY.

Bo3MOXHBI  Takke MHChbMEHHBIE KOHTPOJIbHBIE paboTel B dopme
TPAJUIIMOHHBIX MHUCbMEHHBIX OTBETOB Ha PsiJi BOIMPOCOB MO MPOWJICHHON TeMe,
W3JIOKEHHOW B JIEKIMSIX M OOCYXKIEHHOW Ha KoJulokBuyMax. HecmoTpsi Ha
IIPOM3BOJILHOCTh (POPMBI, B OTBETaX O0O0SA3aTEIBHO HCIIOJb30BAaHUE TEPMHUHOB,
KJIFOYEBBIX CJIOB U TIOHATHUH, a TPU HEOOXOAUMOCTH cxeM U (hopmyit. [To HEKOTOphIM

TEMaM IpCAjIaracTcs pCuICHUEC 3aaa4.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHOUITJINHBI
1. HoytOyk, mynpTuMenuiinbiii npoekrop, [IK ¢ mporpammubsiM obecrnieueHnem
(makeTsl MporpaMM JUIsl pa3InYHbIX TUIIOB MOJIEITUPOBAHMS).

2. CxeMa, WJUTIOCTPUpYIOLIAasi CTpPOEHUE OaKTEepUaIbHON KIIETKH.



3. Cxema ctpoenus L-popm GakTepuil, ”3BMEHYHBOCTH CTPYKTYP IPOKAPUOT

4. Cnaiig amp00M — OMOJIOTHYECKOE pa3HOOOpa3ue MUKPOOPTaHU3MOB Pa3HBIX CPE.l
oOuTaHus

5. CxeMbl WILTIOCTPUPYIOIINE THIIBI )KU3HA U OOMEHHBIE MTPOLIECCH TPOKAPUOT

6. nmocTpanus perysisaiuuy CuHTe3a OEJIKOB Ha YPOBHE JIaKTO3HOTO OIIEpOHA.

7. Cxema, WUIIOCTpUPYIOIIAs CTaJuud KpHUBOM pOCTa YHUCTOM KyJIbTYpbl
MUKPOOPTaHU3MOB

8. Mnmoctpanust, oTpaxaromiasi pazHooopasue popm KIETOK MUKPOOPTaHU3MOB

9 Komnekuuss mTamMMOB KyJIbTYp MHKPOOPTaHM3MOB M MpEmapaToB IS
MUKPOCKOIIUU

[Ipu BbIMOAHEHMH  JTa0OPATOPHBIX 3aHATHUH  MCIOJNB3YIOTCS KOMIIBIOTEPHBIE
IporpamMMbl,  TO3BOJISIIONIME  BECTH  NOJACYET  OOIIe  YHMCIEHHOCTH
MHUKpPOOPraHU3MOB, IIpOrpaMMa Ha OCHOBaHUM ucnoib3oBaHusi API - tectoB, ¢
IOMOUIbI0 KOTOPOW MPOBOAMTCA  UIACHTHUPUKALUS MHUKPOOPraHu3MoB. Jlis

IMOCTPOCHUA KPHUBLIX POCTA MCIIOJB3YCTCA MHTCPAKTHUBHAA JOCKA.
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CamocrositenbHas paboTa CTy/I€HTa BKIFOUAET:

1) GUOMMOTEYHYIO WITH TOMAITHIOK paboTy ¢ y4eOHOM JINTepaTypoi 1

KOHCIICKTOM JICKIIUH;

2) CaMOCTOATCIBbHOC U3YUCHUC OTACIbHBIX TCM AUCIHUIIIINHBI,

3) MOArOTOBKY K CEMUHApaM-AUCIyTaM

4) MOATrOTOBKY K AK3aMEHY.

HOpHI[OK BBIIIOJTHEHMSI CAMOCTOSTEIbHOM pa6OTBI JOJIDKCH COOTBCTCTBOBATD

KaJICHAAPHO-TECMATHUYCCKOMY IIJIaHY AUCLHUILIIMHBI, B KOTOPOM YCTAHOBJICHA

IMOCJICAOBATCIIBHOCTD IIPOBCACHUA JIGKHPIﬁ, CCMHUHAPOB U KOHTPOJIbHBIX

MEPOIIPUATHM.

HJIaH-I‘pa(l)I/IK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbl o IMCIMIIJIMHE

Ne dara/cpoxkn Bun IIpumepHsbIe ®opMa KOHTPOJIsI
n/n BBINOJIHEHUS CaMOCTOSITEJIbHOM HOPMBI
padoThI BpeMeHM Ha
BBINIOJIHEHHE
1 Ha npotsxenun Bcero IToxnroroska Kk | 18 yacos IIpakTnueckue
Kypca IPAKTHYECKUM 3anstud. [Ipoeepka
3aHATUAM, peunienue PCIICHHBIX 38724
3a/a4.
2 Ha npotsnxernn Bcero Pabora Hax | 19 yacos Tekymue BOIpocs B
Kypca PEKOMEHIOBAaHHOH Tporgecce
JIATEDAT Oi’i BBIITOJIHCHU S
p yp ’ MPAKTUICCKUX U
1a00paTOPHBIX padoT.
3 B koHIE cemecTpa [Toaroroska 19 yacos 3amura
Hpe3eHTALHI pedeparos. 3auer.
4 B xoHLE cemecTpa IToxroroska K | 54 9K3aMeH
dK3aMEHY
PexomeHnaanuu mo caMmoCcToATEIbHOM padoTe CTYACHTOB
CamocTosiTenbHass paboTa CTYJACHTOB  COCTOMUT MOATOTOBKH K
MPAKTUYECKUM  3aHITHSM, padOThl HaJ PEKOMEHIOBAHHOW JIMTEPATypOH,

MOATOTOBKH MPE3CHTAIIUHN U 3allUThl pedepaToB, perieHus 3a1a4.
[Ipu opraHuzanuum caMOCTOATENIBHOM pabOThl TMpenojaBaTelib JA0JKEH
YUYUTHIBATh YPOBEHb IMOJTOTOBKU KaXKJIOrO CTYAEHTAa W MPEABUNIECTh TPYAHOCTH,

KOTOpPbIC MOI'YT BO3HHUKHYTb IIPH BbIIIOJHCHHUH CaMOCTOSITEJIbHOM pa6OTI>I.



[IpenonaBaresnp JaeT KOKJIOMY CTYJICHTY WHIMBUYaJIbHbIC u
nudepeHMpoBaHHbIe 3aaHua. HexkoTopble W3 HUX MOTYT OCYIIECTBISTHCS B
rpynmne (HamnpuMmep, MOATrOTOBKA JOKJIa/a M MPE3CHTAIMHU [0 OJHOM TeMe MOTYT
JIeN1aTh HECKOJIBKO CTY/ICHTOB C pa3fielIeHueM CBOUX 00513aHHOCTEN — OJIUH TOTOBUT
HAyYHO-TEOPETUYECKYIO YacTh, @ BTOPOU MPOBOJUT aHATIU3 MIPAKTUKH).

Texymuii KOHTPOJIb pe3yJbTaToOB CaMOCTOSITEIIbHOM paboThI
OCYLIECTBJISIETCS. B XOJAE MPOBEAEHUS CEMUHApOB-AUCIyTOB. I[IpomexyTrouyHas

(cemecTpoBasi) aTTecTalus MPOBOJUTCS B (POpME YCTHOTO SK3aMEHa.
MeToanyecKkue yKazaHusi o padore ¢ JUTEPaTypoi

Hano cocraBuTh NEepBOHAYAIbHBIA CIHCOK HMCTOYHUKOB. OCHOBOW MOTYT

CTaTh CIIMCOK JIMTEPATypbl, PEKOMEHIOBaHHBII B paboueil mporpamme kypca. s
ynoocTBa pabOTBl MOXHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpPaHHBIX
UCTOYHUKOB ((hamMuiiMsg aBTOPOB, 3arjiaBUE, XapaKTEPUCTUKU H3JaHUS) B BUJIE
pabouero Qaitna B komnbioTepe. Takas KapTOTeKa UMEET MPEUMYILECTBO, T.K. OHA
MO3BOJIIET 100aBIIATh UCTOYHUKH, 3aMEHAThH 110 HEOOXOAUMOCTH OJIHU Ha ApYTUE,
youpatb Te, KOTOpbIE OKa3aJMChb HE  COOTBETCTBYIOIIME  TEMaTHKE.
[lepBoHavaIbHBI  CIUCOK  JIMTEPATypbl MOXHO  JOMOJHUTh, HCHONb3YS
AJIEKTPOHHBIN Katajor Oudinorexu [[BOY.
Pabotas ¢ nutepaTypoit o ToM WK Ipyrou TeMe, HaJlo HE TOJIbKO MPOYUTaTh, HO U
YCBOUTb METOJI €€ H3YYEHHUs: CHENaTh KPAaTKUl KOHCIEKT, aJITOPUTM, CXEMY
MPOYUTAHHOTO MaTepuia, YTO IMO3BOJSET ObICTpEe €ro MOHsSTh, 3alOMHUTH. He
PEKOMEHTyeTCsl IOCJIOBHO MEPENUCHIBATH TEKCT.

YcTHbBI onpoc - Hanbosiee pacrpoCTPaHEHHBIM METOJl KOHTPOJS 3HAHHMA
cTyaeHToB. [Ipu yCcTHOM ompoce ycTaHaBIMBAETCS HENMOCPEICTBEHHBIH KOHTAKT
MEXIy IpEenojaBaTelieM M CTYIAEHTaMH, B IPOLIECCE KOTOPOro NPErnofaBaTeib
MOJIY4aeT [HUPOKUE BO3ZMOXKHOCTH JUJISl OLICHKM KOJMYECTBA M KAYECTBA YCBOECHUS
CTyJeHTaMu yuyeOHoro Marepuana. OH sBisieTcss HauOoJyiee pacpOCTPAHEHHON U
anekBaTHOW (OpMOM KOHTPOJISl 3HAHUM  y4alluxcsi, BKIIOYaeT B  ceos

CO6CCC,Z[OB8,HI/IG (FJIaBHBIM 06p330M Ha 3K3aMCHC U Baque), KOJUIOKBUYM, JOKJIAI.



Kpurepnn OLleHKH yCTHOTO OTBETA:

«5 GanyoBy BBICTABIISICTCS CTYACHTY, €CJIM OH Ha 00CYX/1aeMbIe BOIIPOCHI JaeT
IPABWJIbHBIE OTBEThI, KOTOPBHIE OTIMYACTCS TIYyOMHOW M IOJHOTOM PACKpPBITHS
TEMBI, YMEET JeNiaTh BHIBOJBI U 000OIICHNUS, aBaTh apryMEHTUPOBAHHBIE OTBETHI,
KOTOpPBIE JIOTMYHBI U MTOCIIE0BATEIbHBI.

«4 Gamna» BBICTABISETCS CTYACHTY, €CJIU OH Ha 00CYy’KJaeMble BOIPOCHI JaeT
NPAaBWJIbHBIE OTBETHI, KOTOPHIE OTIMYACTCS TIYOMHOM M TOJHOTOW PACKPBITHS
TEMBbl, yMEET JeJlaTh BBIBOJBI U OOOOILIEHUS, OJHAKO JOIYCKAaeTCs OJHY-/BE
OLLIMOKH B OTBETAX.

«3 Oaia» BBICTABISIETCA CTYJEHTY, €CJIM OH Ha 00CYK/1aeMbl€ BOIPOCHI 1A€T
OTBETHI, KOTOPBIE HEJOCTATOYHO IOJIHO €T0 PACKPBIBAIOT, OTCYTCTBYET JIOTUUECKOE
MOCTPOEHUE OTBETA, TOMYCKAET HECKOJIBKO OLIMOOK.

«2 GaJya» BBICTABISIETCS CTYACHTY, €CJIM OH Ha 00CYX/1aeMbl€ BOIIPOCHI JaeT
OTBETHI, KOTOPBIE MOKA3bIBAIOT, YTO HE BJIAJIEET MAaTEPUAIOM TEMbI, HE MOXKET /1aTh
JaBaTh AapryMEHTHUPOBAaHHBIE OTBETHI, [OMYCKAIOTCS CEpPhE3HBIC OINMOKUA B
COJIEp>KaHUU OTBETA.

KonmokBuym MoOXkeT choykuTh (OpMOMl HE TOJIBKO TPOBEPKH, HO U
NOBBILICHUS 3HAHUH CTyJeHTOB. Ha KoJulokBHMyMax MOTryT 0OCYXIaThCsl BCE WIIU
OTJEJIbHBIE TEMBI, BOIIPOCHI H3y4aeMoro Kypca.

Kputepuu omieHKH 3a BBICTYTUICHUS (IOKJIa/Ib1) Ha KOJUIOKBUYMAax Te K€, 4TO
U TIpY YCTHOM OTBETE.

Jlabopatopuasi palGora sBIsSeTCA NPAKTUYECKOH (POPMOIl  KOHTPOIIS
TEKYLIEr0 YCBOCHHUS MaTephayia Mo OodbIIOMYy paszzeny (TeMe) IUCUUIUIMHBI,
OLICHMBAET YCBOCHHE TEPMHUHOB, OCHOBHBIX MOHSITHM, CIIOCOOHOCTH HA MPAKTHUKE
MPUMEHUTH TEOPETHUUECKHUE 3HAHUA.

Kpurepun ornienku 1abopatopHOi paboThI:

«5 0amioB» CTAaBUTCA 3a BBITIOJIHEHHYIO B TOJIHOM O00BeMe J1abopaTopHYIO
paboty: B aibOOME/TeTpaid B OTIMYHOM KaueCTBE U MPABUIIBLHO CAEIAHbI PUCYHKH,
CXEMBI, OMKCaH X0/ paboThl, MOIyUYEeHHbIE JaHHbIC, UX UHTEPIPETAIUs U CCIIaHbl

Pa3BCPHYTLIC BBIBOJLI. CTy,ZleHT OTJINYHO BJIAJCCT TepMI/IHOHOI‘I/IefI, ITOKa3bIBACT



ry0OKoe W CHCTEeMAaTUYeCKOEe 3HAaHHE BCEro MNPOrpaMMHOrO MaTepuana u
CTPYKTYpPbl KOHKPETHOT'O BOITPOCA.

«4 Oamna» CTaBUTCSA 3a BBIIOJHEHHYIO B IOJHOM OOBEME JIAOOPATOPHYIO
paboTy C OTHENbHBIMU HEJOYETaMH: B albOOME/TETpaand B XOPOIIEM KauecTBE U
IPABWJIBHO C/IE€JIaHbl PUCYHKH, CXEMBI, OITUCAH X0 padOoThl, IOJyYEHHbIEC JaHHbIE,
UX UHTEpIpeTalus U ceNaHbl BIBOAbL. CTYIEHT HOHUMAET TEPMUHOJIOTUIO, 3HAET
y3JI0BbIE MPOOIEMBI TPOTPAMMbI 1 OCHOBHOTO COJIEPKAHUS JICKIIMOHHOTO Kypca.

«3 Ganya)» CTaBUTCS 3a BBINOJIHEHHYIO B HEMOJHOM 00BbeMe J1JaOOpaTOpHYIO
paboTy C OTAENbHBIMH HEOYETAMH: B aIbOOME/TETPaJl B YaCTUYHO OTPAKEHBI
PUCYHKH, CXEMBI, OMKUCAaH X0/ padOThl, MOTYYEHHbIE JAHHBIE U YACTUYHO CJIE€JIaHbI
BbIBOJIbI. CTYZEHT (pparMEHTapHO 3HAET TEPMUHOJIOTHIO, IOBEPXHOCTHHIE 3HAHUS
BaKHEUIIUX Pa3/Ie]IOB MPOrpPaMMbl U COJIEP KaHUS JIEKIIMOHHOTO Kypca.

«2 Oamta» CTaBUTCS 3a HE BBINOJHEHHYIO Ja00OpaTopHy0 paboTy, Jubo 3a
paboTy C cepbe3HBIMU HEIOYETAMHU: B allbOOME/TETpaiyd HE NMPABHIBHO CIEJIaHBI
PUCYHKH, CXEMbl, HE ONHUCAH XOJ pPabOThl, MOJYYEHHbIE JAHHbIC, HE CICIaHbI
BBIBO/JIbI, CTYJCHT AEMOHCTPUPYET HE3HAHUE, JINOO OTPHIBOYHOE MPEACTABICHUE O
JAaHHOM MpoOJieMe B paMKaxX yueOHO-IPOrpaMMHOr0 MaTepuarna.

KonTposbHable TecTbl. lcnonb3yercss OnaHKOBOE WM KOMIIBIOTEPHOE
TECTUPOBAHUE B pEXUME BbHIOOpAa NPABWIBHBIX OTBETOB, YCTAaHOBJICHUS

COOTBCTCTBUA HOHHTHﬁ, 0003HaUYCHUSA I[@T&HGIZ Ha CXEMax U IIpoH.

Bo3MoxHBI Takke MNHCHBMEHHBICE KOHTPOJbHbIE paboThl B (dopMme
TPAAUIIMOHHBIX MHCBMEHHBIX OTBETOB HA PsAJ BOIPOCOB IO MPOWJICHHOW TEME,
W3JIOKEHHOW B JIGKIMSIX M OOCYXKIEHHOW Ha KoJulokBuyMax. HecmoTpsi Ha
MPOU3BOJILHOCTh (POPMBI, B OTBETaX O0OS3aTEILHO HCIOJIB30BaHUE TEPMHUHOB,
KJTFOUEBBIX CJIOB U MOHSATUHN, a IPU HEOOXOIUMOCTH cXxeM U popmyit. [1o HEKOTOphIM

TEMaM IpCAjIaracTcs pCuICHUC 3aaa4.



MeToanuyeckue YKa3aHUIO K BBINOJHEHUIO pedepara
Hean u 3axa4u pedepara

Pedepar (ot nar. refero — moknansiBaio, coobIaw) MpeACcTaBiIseT coO0n
KpaTKoe M3JI0’)KEeHHE NPOOIeMbl IPAKTUUECKOTO WM TEOPETHUECKOro XapakTepa ¢
(bopMyIHPOBKOW OMpeAETCHHBIX BHIBOJIOB 110 paccMaTprBaeMoii Teme. M30pannas
CTYIGHTOM HpoOJieMa H3y4yaeTcsl U aHaJU3UpyeTcs Ha OCHOBE OJHOI0 MU
HECKOJIbKUX HCTOYHHMKOB. B oTnuume oT KypcoBoW pabOThI, MpeaCTaBIISIOLICH
co00ll KOMIUIEKCHOE HMCCJENOBAHHE MpOoOieMbl, pedepar HampaBieH Ha aHAIU3

OJTHO¥ MM HECKOJIbKMX HaYIHBIX PalboT.
Lensamu pedepara sIBASIOTCS:

® pa3BUTHE Y CTYIACHTOB HAaBBIKOB TIOMCKA AaKTyaJIbHBIX MpoOJeM
COBPEMEHHOM 0EJTKOBOM OMOXUMUH;

® pa3BUTHE HABBIKOB KPATKOTO M3JIOKEHUS MaTepralia ¢ BhIJICIICHUEM JIUIIh
CaMBbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOAUMBIX ISl PACKPBITHS CYTH MPOOIEMBI;

® pa3BUTHE HABHIKOB aHAJM3a M3YYCHHOTO Marepuajga u (HopMyIupoBaHUS
COOCTBEHHBIX BBIBOJIOB 110 BELIOPAHHOMY BOIIPOCY HAYYHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu noocomosku u 3auumot pedepara siBISIOTCS

- HAy4YUTh CTYJICHTAa MAKCUMAJILHO BEPHO MEpeaTh MHEHHUS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYAEHT TOTOBUT CBOW pedepar;

- HAay4YUTh CTYyJIEHTa TPaMOTHO WU3JaraTb CBOIO [MO3UILHIO IO
aHanu3upyeMon B pepepare npobdieme;

- MOATOTOBUTH CTYJIEHTAa K JajbHEWIIIEMY YYacTUIO B HAy4yHO —
MPaKTUYECKUX KOH(DEPEHIUAX, CEeMUHApaX U KOHKypCax;

- IIOMOYb CTYAECHTY OIPEACIUTbCA C HHTEPECYIOLUIEN €ro TEeMOM,
JaNbHEMIIee PacKphITUE KOTOPOW BO3MOYKHO OCYIIECTBUTh INPHU HAIMCAHUU
KypCOBOM pabOThI MJIA JUIIIIOMA;

- YSICHUTD AJis1 ce0sl ¥ U3JI0KUTh IPUUMHBI CBOETO corjacust (Hecoraacus)

C MHCHHEM TOI'O UJIM KUHOT'O aBTOpa I10 ,HaHHOfI HpO6HCMC.



OcHoBHBIE TPeOOBAHMS K COIEPKAHMIO pedepaTa

CTyneHT JOMHKEeH HCIIONIb30BaTh TOJNBKO T€ MaTepuaibl (HaydyHbIE CTaThH,
MoHOrpaduu, mocodbus), KOTOpbIE UMEIOT MPSIMOE OTHOLICHHE K M30paHHON UM
teme. He pgomyckaiooTcs OTCTpaHEHHBIE pACCYXKACHHUS, HE CBS3aHHbIE C
a"Hanuzupyemon npoonemoit. Coaepkanue pedeparta T0KHO OBITH KOHKPETHBIM,
UCCIIEIOBAThCS JOJDKHA TOJBKO OJIHA MpobiieMa (JI0MyCKaeTcsl HECKOIBKO, TOIBKO
€ClIi OHU B3auMOCBs3aHbl). CTyAEHTYy HEOOXOIMMO CTPOIO MPHUAECPKUBATHCS
JOTUKM H3JI0XKEHHs (Ha4yaTh C OMPEICNICHUs M aHajiu3a IOHSATHH, MEpenTH K
IIOCTAaHOBKE TNPOOJIEMBl, NpOaHAIU3UPOBATh IyTH €€ pEIIeHUs U CHeNnaTh

COOTBETCTBYIOIIIME BBIBOBI). PedepaT noMkeH 3akaHUUBATHCS BHIBOJAMU IO TEME.
Pedepat nomxeH ObITh MpeACTaBIEH B BUC NPE3CHTALINH.
OO6mue TpeOboBaHus K MPE3CHTALINY:

o TIPE3CHTAIMA HE JI0JKHA OBITh MeHbIIe 10 crnaiinos;

o TICPBBIH JIMCT — 3TO TUTYJIbHBIH JIUCT, HA KOTOPOM 0053aTE€IBHO JI0JIKHBI ObIThH
IIPE/ICTABIICHbI: HA3BaHUE MPOEKTA; (pamMuIIMsl, UMsI, OTYECTBO aBTOPA;

o CIICAYIOIIMM CIAWOM JOJDKHO OBITh COJEp)KaHHE, TAE MpPEeICTaBIICHbI
OCHOBHBIE 3Tarbl (MOMEHTHI) IPE3EHTALINHU; )KEJATEIbHO, YTOOBI U3 COJIEPKaHuUs 110
TUIEPCCHUIKE MOYKHO MEPENTH Ha HEOOXOMMYIO CTPAHUILY U BEPHYTHCS BHOBb Ha
COZCPIKaHUE;

o IU3aITH-3PrOHOMUYECKHE TPEOOBAHUS: COYETAEMOCTh LIBETOB, OTPAHUUEHHOE
KOJIMYECTBO OOBEKTOB Ha Cllaiijie, I[BET TEKCTA;

o IOCJICIHUMHU CJIalilaMU TMPE3eHTALUU JOJDKHBI OBITh TJI0CCApUil U CIHCOK
JITEPATYPHL.

Brictymuienre no pedepupyemoil TeMe He TOKHO MpeBbIaTh 15 MuHyT, 5

MHUHYT OOIIOJIHUTCIIbHO OTBOJUTCS HAa BOIIPOCHI 11O TCMC.



Hopsigok caaum pedepara U ero OeHKA

Pedepar roTtoBuTCA CTyaeHTamMHM B TEUYEHHWE TpPHUMECTpa B CPOKH,
yCTaHaBJIMBAaE€MbIE€ MPENOAABATEIEM [0 KOHKPETHOM IHCLUUIUIMHE, W CIAeTcs
MIPENOAABATEIN0, BEAYIIEMY JUCLUILINHY.

[Io pe3syapTaTaM NOpPOBEPKH CTYAEHTY BBICTABIISIETCS  OINPEACIIEHHOE
KOJIMYECTBO 0ajuioB, KOTOpPOE BXOJUT B OOIIEe KOJIMYECTBO OAIJIOB CTYJEHTA,
HaOpaHHBIX MM B TedeHUe Tpumectpa. IIpu orneHke pedepara yUUTHIBAIOTCA
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYpbl padoTHI,
yMeHHE paboTaTh C HAYyYHOW JIUTEpaTypod, yMEHHME CTaBUTh HpoOJIeMy U
aHAIM3UPOBaTh €€, YMEHUE JIOTUYECKU MBICIUTh, BIaJeHUE NPOo(ecCHOHATBHON

TGpMHHOHOFI/Ieﬁ, I'PaMOTHOCTB HU3JIOKCHUSI.



[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHU S POCCUMCKON
OEJIEPALINN
(bez[epaﬂbHoe rocyaapCTBEHHOC aBTOHOMHOC 06pa3OBaTCJ'IBHOG YUPEXKACHUE BBICIICTO
00pa3zoBaHus
«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

®OH/I OHNEHOYHbLIX CPEJACTB
o AucuMIvinHe MuUKpoOHOJI0TUsl M1 BUPYCOJI0TUA

Hanpaaenue noarorosku 06.03.01 buosaorus
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P®OH/J ONEHOYHbLIX CPEJACTB

Kon n popmyimmposka
KOMIIETCHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

OIIK-5

CTpoeHHe U (QYHKIUU TPOKAPHUOTHOMN KIETKH U

CIOCOOHOCTH MMPHUMEHSTh 3HaeT MOHMMAeT 3Ha4YeHHue OuopazHooOpasus
3HAaHUE MMPUHIIUIIOB KIETOYHOM MHUKPOOPTIaHU3MOB JUTsSl YCTOHUUBOCTH Onocheps
OpraHu3aui OMONOTHYCCKUX UCIIOJIb30BATh METObI HAOIIOIeHUS, OIIMCAHMS,
00BEKTOB, GHOPUIHUECKUX M | yyeer uaeHTHHUKaIKY, Kiaccu(hUKalyu,
OMOXMMHYECKHX OCHOB, KyJIbTUBMPOBAHUS MHUKPOOPIaHM3MOB
MeMOpaHHBIX MPOIIECCOB U
MOJIEKYJISIPHBIX MEXAHU3MOB Braneer 0a30BBIMU  TMPEJACTABICHUSMU O Pa3HOOOpa3uu
KUA3HEAEATEIIbHOCTU HpOKapuoT
METOJIbI TIOJTyYCHUS YHCTOU KYJIBTYPBI
MK-1 cioco6HOCTE 3Haer MHUKPOOPTaHU3MOB, TPHHIIMITE KYJIbTHUBUPOBAHHUS
IKCILTyaTUPOBATh P Pa3HBIX YCIOBUSX
COBPEMECHHYIO armapaTrypy MPUMEHSTH 3HAHUS (PU3UOJIOTHUCCKUX,
obopymoBaHue st Veer OMOXMMHUYECKUX U TEHETHYECKUX OCOOEHHOCTEH
BBINOJIHEHUS] HAYYHO- KYJIETYpbl MUKPOOPT'aHU3MOB B
HCCIICIOBATEIILCKHUX TTOJIEBBIX OMOTEXHOJIOTHUECKUX TPOIIeCcCax
U 1260paTOPHBIX HaBbIKaMU pabOTBl C 4YHMCTOM M CMEMIAHHOM
Guostoruyeckux pador Brnageer | KylnbTypoil MHKPOOPTaHM3MOB M HOCTPOEHHS
KpPHUBOM pocTa
METO/IbI MOTYYESHHS YUCTOU KYIbTYpPhI
[TK-5 roToBHOCTH NIPUMEHSTEL | 3HAET MHUKPOOPTaHU3MOB, IPUHITUTIEI KYJITUBHPOBAHUS
Ha MIPOU3BOICTBE OA30BHIC IIPH PasHBIX yCIIOBHAX
obmenpodeccuoHaTbHbIE MIPUMEHSITh COBPEMEHHBIE SKCIIEpUMEHTAIIbHBIE
3HAHUS TEOPUHU U METO/IOB YwMmeer METOJIbI paObOTHI C MUKPOOPTaHU3MaMH B TIOJIEBBIX
COBpeMeHHOfI OMOJIOTHUHU u J'Ia60paTOpHLIX YCJIOBHAX
Brnaneer | HaBbikamu pabOTHI C COBPEMEHHOM armaparypoi
3Haer METO/IbI UCCIIEIOBAHUS U YCTPOICTBO COBPEMEHHOM
I1K-6 ammnaparypsl 1 BBIIOJIHEHUSA HAYYHO-
CIMOCOOHOCTH MPUMEHSATH HCCIIEI0BATENBCKUX MOJIEBBIX U J1a00OPaTOPHBIX
COBPEMEHHBIC METO/TBI GHOJOrHUECKHIX PaboT
00paboTKH, aHANTN3a U CHHTE3a
HONEROf, TPOR3BOACTREHHOM YmMmeer OCYIIECTBISTH TIOCTABJICHHBIC IPAKTHUECKUE
. . 3aJ]auu C LENbIO MOTyYeHHS pe3yiibTaTa i
nabopaTopHOil OMoIOrHUecKon .
MPOBOANTH TMOCIEAYIOUTUI aHATU3 JaHHBIX
nH(popmMaluu, IpaBuia
Brnageer | HaBBIKaMH MPAKTUYECKOTO UCIIOJIb30BAHUS

COCTAaBJICHHA HAYyYHO-
TEXHUYCCKUX IMPOCKTOB U
OTYCTOB

COBpPEMEHHOM ammaparypbl 1 000pyAOBaHUS JISI
BBINOJIHEHUS HAyYHO-UCCIIEI0BATEIbCKUX MOJIEBBIX
1 71a00paTOPHBIX OMOJIOTHYECKUX paboT




N Kontponmpyembrie Komp! u aTansr popmupoBaHus OueHo4vHbIE CPEICTBA -
I pasaemsl / TeMbI KOMIIETCHIIAMN HAaNMEHOBAHUE
/ JUCUUATUTUHBI Texkymuit | [Ipomexyrou
IT KOHTPOJIb Hasd
arrecranus
1| Paznen 1. OcuoBubie | OIIK- | 3naet ctpoeane W ¢yHknuu | YO-1 Bomnpocs! k
[IOHSITUS B 5 HpOKapI/IOTHOI;'I KJIICTKH U IIOHUMACT | Y(O-2 JK3aMEHY
MHKDOGHOTOTHI, IIK-5 | 3HaueHue 6H0paSH?O6paBHH Nel,2,3
CHCTEMATHKA I MUKPOOPTaHU3MOB ISl YCTOMYHUBOCTH
ounocdepnr
crpocHue 3HaeT OCHOBBI OMOTEXHOJIOTUYECKUX U
MKpOOPraHu3sMOB OMOMETUITMHCKHX TTPOU3BOICTB
TeHHON MH)KEHEPHH,
HAaHOOMOTEXHOJIOTUH, MOJIEKYJISIPHOTO
MOJIEJTUPOBAHUS B MUKPOOHOJIOTUI
YMeeT uCnoib30BaTh METOIBI
HaOJIIOICHNUS, OITMCAHMS,
Cucremarnka UaeHTU(GUKALINH, KIacCH(DUKALIIH, YO-1
POKApHoT.  'pyImsl KyJIbTUBHPOBAHUS MHKpoopranmusmos | Y O-2
IPOKAPHOTHEIX YMeeTr npuMEHSTh 3HAHUSA
bu3HONIOrHuecKux, OMOXUMUYECKUX U
OpraHu3MOoB FEHETUYECKUX O0COOEHHOCTEN
KYJIBTYPbl MUKPOOPTaHH3MOB B
OMOTEXHOJIOTMYECKUX TMpolieccax
Brnaneer 6a3oBbiMu
MPEJICTaBICHUSIMH O pa3HOOOpa3uu
MIPOKApUOT
Crpoenue u Brnaneer HaBbikKaMu pabOTHI C [1P-2,
. YHCTON M CMEIIaHHOU KYJIbTYpOi
XHMITHECKHH cocras MHUKPOOPTaHU3MOB U noszo}e’I})ms[ [IP-6
KJIETOK IIPOKApUOT KpUBOMU pocTa
2| Paznen Il. ®uznonorus | [IK-1 | 3HaeT MeTO/bI MOTY4YEHUS YUCTON YO-1 Bormpocs! k
MHUKPOOPIaHU3MOB [IK-6 | KysnbTypbl MUKPOOPraHH3MOB, YO-2 JK3aMEHY
MPUHIIAIB KYJIbTUBUPOBAHUS TIPU Ne 3-20
pa3HBIX yCIOBHIX
[MutaTensHbIe Cpembl. YO-1
T —— YMeeT MpUMEHSThH COBpEMEHHBIC
AKCIIEPUMEHTAIbHBIE METOIBI PAOOTHI
MHKPOOPTaHNU3MOB C MUKPOOpPTaHU3MaMH B TIOJICBBIX U
1ab60PaTOPHBIX YCIOBUAX
Brnaneer  HaBblkamm  paboThl €
COBPEMEHHOM anmnaparypou




YcnoBus I1P-2
I1P-6
KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB.
@DakTOpBI, BIUAIOIINAC
Ha pa3MHOKEHUE
OaxTepuit
Paznen IlI. OIIK- VO-1
5 -
OcOBCHHOCTH 3HaeT METOJIBI HCCIIE10BAHUA 1 YO-2 Bompocs! k
YCTPOUCTBO COBPEMCHHOMN HP_2 9K3aMEHY
MeTabosm3Ma 1 arnmnaparypsl Ui BBIIOJHEHUS No 21
FeHETHKH Hay4HO-HCClIen0BaTenbeckux monesbix | I1P-1
1 1a00paTOPHBIX OMOJIOTHYECKUX
MHKPOOPTraHU3MOB paGot
YMeeT oCcylecTBIATh IOCTaBICHHBIE
MPaKTUYECKUE 33741 C LETIbIO
MOJIYYEHUS PEe3yJIbTaTa U MPOBOJIUTH
MOCEAYIOIINNA aHAIU3 TAHHBIX
OcHoBbI TCHCTHUKN Bnaneer HaBnIKaMu MPaKTUYIECKOI O
MHKPOOPTAHH3MOB HCIIOJIb30BAaHUS COBPEMEHHOM
anmapaTypbl 1 000pyI0BaHUS JJIs
BBITIOJIHCHUST HAYYHO-
MCCIIE0BATENbCKUX MOJIEBBIX U
71a00paTOPHBIX OMOJIOTUYECKUX paboOT
3HaeT mpaBuIia BbIICTICHUS U PaOOTHI
C MUKpPOOpraHU3MamMu
OcoOenHoctu YO-1
YMeeT BbIACISITh MUKPOOPTaHU3MBI U3
aHaboJM3Ma U K-1
’KUBOTHBIX, BOJIbI U ITOYBBI
KaTtaboau3Ma.
Crioco6bl MoTyueH s Bianeer 0CHOBHBIMH METOJaMU
SHeprum BBIICIICHH AIIOXTOHHOH 1
ABTOXTOHHOW MUKPODIIOPHI
Turnst KU3ZHU podmop YO-2
MPOKapHOT
ITP-2

ITP-6




Paznen V. 3HaeT METOJbI OJIy4YEHUs] YUCTON YO-1 Bompocs! k
OCHOBBI KYJIBTYpPBbl MUKPOOPTaHU3MOB, YO-2 9K3aMEHY
IIPUHLUIIBI KYJIBbTUBUPOBAHUS IPH [1P-2 Ne 22
Brpycosorin pa3HBIX YCIOBHSX.
VYMeeT oCyLeCTBIATh IOCTABICHHbIE
IPAaKTUYECKUE 3aa4H C LEIIbIO
[1K-6 | HOJy4eHus pe3ysibTaTa u MPOBOAUTH
HOCJETYIOIUI aHaIN3 JaHHBIX
Brnaneer HaBBIKaMU MPAKTHYECKOTO
HCIIOJIb30BAaHUs COBPEMEHHOU
anmaparypbl 1 000pyJIOBaHUS IS
BBITTOJIHEHUS HAyYHO-
UCCIIEI0BATEIbCKUX MOJIEBBIX U
71a00paTOPHBIX OMOJIOTHIECKUX PAbOT
Paznen V. 3HaeT METO/Ibl UCCIIEI0BAHUS U YO-1
DKOTOLHSL " YCTPOMCTBO COBPEMEHHOM vVO-2 Bompocs! K
anmnaparypsl Uil BBIIOJHEHUS [IP-2 K3aMeHy
reOXUMUYECKast HAYYHO-HMCCIIEIOBATEIbCKHIX TTOJIEBBIX p-1 Ne 23-30
[ —— 1 1a00paTOPHBIX OMOJIOTHYECKUX
pabot [1P-4
MHUKPOOPTIaHU3MOB YMeeT oCyLEeCTBIATh IOCTABICHHbIE
IPAaKTUYECKUE 3a1a4yl C LEIIbIO
Cpenbl oOuTanus MIOJIy4EHUS PE3yJIbTaTa U MPOBOIUTH
MHKpPOOPTaHH3MOB MOCTEAYIOIINNA aHAIN3 TAHHBIX
Brnaneer HaBBIKaMU MPAKTHIECKOTO
HCIIOJIb30BAaHNs COBPEMEHHOMN
5 anmnaparypbl 1 000pyJIOBaHUS AT
BsanmoneiicTeue [IK-5 | BBIIOJHEHHUS HAYYHO-
MHUKPOOPTaHH3MOB C UCCIIE/I0BATEIbCKUX MOJIEBBIX U
pacTeHMAMH, 71a00paTOPHBIX OMOJIOTUYECKUX paboOT
KUBOTHBIMH.
MuxkpoOHsble
€0o00I1IIeECTBA
[TaTorennsie
MHUKPOOPTaHU3MBI
Bce pazzensl Pedepar
OK3aMeH

JUCHUITIINHBI




IlIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHLUMI

Kon u Koa u ¢popmynupoBka koMneTeHUUH KPUTepUH 1noKa3areju
¢popmynuposka
KOMIICTCHIIUH
OIIK-5 3naer  cTpoenue u | BocnpousBoautr | CriocoOHOCTH
CIOCOOHOCTh byHKIIUN U OOBSICHSIET MIPOJIEMOHCTPHUPOBA
[IPUMEHATD IIPOKAPUOTHOM KJIETKH | Y4€OHBI Th 3HAHUA
3HaHUE u MOHMMAET | MaTepHal C MaTepuaa,
MIPUHIIUIIOB 3HAaYECHUE Tpedyemoii CBSI3aHHOTI'O C
KJIETOYHOM 3HaeT O6uopazHoobpazus CTETEHbIO KJIETOYHOM
OpraHu3anuu (IOpOroBbIN | MUKPOOPTraHU3MOB Hay4HOH opraHu3anuei,
OMOJOTMYECKUX | YPOBEHb) JUISt YCTOMYHUBOCTH | TOYHOCTH U ¢buznonoro-
00BEKTOB, ouochepsl MTOJIHOTBI OMOXUMUYECKHUMHU
OMOpU3NIECKIX CBOMCTBaMH
" MUKpPOOPTraHU3MOB
OMOXMUMHUYECKUX U UX POJIU B
OCHOB, ounocdepe
MeMOpaHHBIX YMmeeT ucnonb3oBath | BeimonHser Crioco6HOCTh
MIPOLIECCOB U METO/Ibl HAOJIIO/IEHUS, | IOCTaBJICHHbIE MPUMEHSATH 3HAHUS
MOJIEKYJISIPHBIX OTHMCaHUA, 3aJa4uM Ha 13 pa3InYHbIX
MEXaHU3MOB UICHTUPUKALIH, 1a00PaTOPHBIX oOnactell HayKu
KHU3HEIESTEIbHO ymeer KJ1acCU(pUKaluy, 3aHATHUAX, & TUISE 06L$ICH€I—£I/I$[
CTH (MpoaBHHYT KYJIbTUBUPOBAHUS TaK)Xe yMeeT 0ocoOeHHOCTEN
i) MUKpPOOPTaHU3MOB UCIOJIb30BaTh CTpOEHUS U
CBOM 3HaHUS HA | QYHKIIMOHUPOBAHU
CEMUHAPCKHUX o
3aHATHUAX U MHUKpPOOPTaHU3MOB
KOHTPOJIBHBIX
paboTtax
Bnaneer 0a3oBeIMH | Bermoauser CriocoOHOCTE
MPEJCTaBICHUSIMH O | 33JaHUS MIPUMEHSATH
BIIAJICET pasHo0Opa3uu CBSI3aHHBIE C IIOJIy4YEHHBIE
(BBICOKMH) | IPOKapHUOT M3y4YEHUEM 3HaHMA Ha
pasHooOpa3us MPaKTUYECKHUX
IPOKapuoOT 3aHATHUSAX
IK-1 3HaeT OCHOBBI Bocnpoussogut | Crioco6HOCTH
CIIOCOOHOCTh OMOTEXHOJIOTMYECKUX | U OOBACHSET MIPOJEMOHCTPHUPOBA
AKCIUTyaTUPOBATh ¥ OMOMEIUIIMHCKHIX yueOHBIN Tb 3HAHUS
COBPEMEHHYIO sHACT MIPOM3BOJICTB TEHHOW | MaTepHa c MaTepuana,
anmaparypy u (moporoBsIii WHXXEHEPUH, Tpedyemoit CBSA3aHHOI'O
obopynoBaHue YPOBCHD) HaHOOMOTEXHOJIOTHH, CTETEHbIO HU3y4eHHUEeM
JUTSI BBITIOJTHEHUS MOJIEKYJIIPHOTO Hay4YHOU COBPEMEHHBIX
Hay4yHO- MOJIETTUPOBAHUS B TOYHOCTH U METOJIOB U3yUEHUs
HCCIIEI0BATEIBCK MHUKPOOHOJIOTUN MIOJIHOTBI MUKPOOPTaHU3MOB
WX TIOJIEBBIX U
1a00paTOPHBIX YMeer npuMEHATH Bemonnser CrniocoOHOCTB
OMOJIOTMYECKHUX 3HAHUSA MOCTaBJIEHHBIE MIPUMEHSATH
pabor ymeer (U3HOIOTHYECKUX, 3a/1a4u Ha MOJTyYEHHBIE
I(;VII) )OHBHHYT OMOXUMUYECKHUX U J1a00paTOPHBIX 3HAHUS JJIS
TEHETUYECKUX 3aHATHUSX, & perieHus
0coOeHHOCTEH TaK)XKe yMeeT




KYJIBTYPBI UCIIOJIb30BaTh IIOCTaBJIEHHBIX
MUKpPOOPTaHM3MOB B | CBOU 3HAHUA Ha | 3aJa4
OMOTEXHOJIOTMYECKUX | CEMUHAPCKUX
nporeccax 3aHATUAX U
MUKpPOOPTaHU3MOB U | KOHTPOJIbHBIX
MOCTPOCHUS KPUBOI paboTax
pocra
Bnaneer HaBnikamMu U | Beimonuser Croco0OHOCTh
paboThI € 3aJaHus, IIPUMEHSITD
MUKpPOOPTraHU3MaMU B | CBSI3aHHBIC MOJIy4YEHHBIE
I0JIEBBIX U pabotoii B 3HAHUA Ha
1a060paTOPHBIX MOJIEBBIX U MPAKTUYECKUX
YCIIOBUSAX 71a00paTOPHBIX 3aHATUAX
YCIIOBUSX
BOCIIpou3BOAUT U | CIIOCOOHOCTH
00BsICHSIET MIPOJIEMOHCTPHUPOBA
BIaeet yueOHBIN Th 3HAHUSA
(BBICOKHI) MaTepuai ¢ MaTepuana,
TpeOyemoi CBSI3aHHOTI'O C
CTETICHBIO MCIOJIb30BaHUEM
Hay4YHOH COBPEMEHHOM
TOYHOCTH U anmnapaTypsl s
MIOJIHOTBI U3Y4EHUS
MUKPOOPTaHU3MOB
ITK-6 3HaeT OCHOBHBIE Brimonnsier Crioco6HOCTH
CrniocobHOCTB METO/IbI BBIACICHUS MIOCTaBJICHHBIE MPUMEHSITh 3HAHUS
MIPUMEHSITh AJNIOXTOHHON U 3aJ1a4uM Ha U3 pa3IMyYHbIX
COBPEMEHHBIE ABTOXTOHHOM 1a00paTOPHBIX oOnacreil HayKu
METOBI MUKPOQIIOpPHI 3aHATHUSAX, A JUTsl pabOoTHI ©
00paboTKH, JHact . TaKk)Ke yMeeT pa3INYHBIMH
(moporoBbIit
aHaiu3a u _ | yposenn) HCI0JIb30BaTh TpouueckumMu
CUHTE3a MOJIEBOH, CBOM 3HAHUS Ha | TpYIIaMu
IIPOU3BOJICTBEHH CEMHUHapPCKHUX MHUKpPOOPTaHU3MOB
oM 1 3aHATUAX U
nabopaTopHOU KOHTPOJIBHBIX
OMOJIOTNYECKOI paboTtax
nHpopManuu, VYwmeer ocymiecTBiasATh | Beimosusier CnocoOHOCTH
MpaBuIia MOCTaBIICHHBIC 3a/laHus MPUMEHSITh
COCTaBJICHUS MPAKTUYECKHE 3a/1a4ll | CBSI3aHHBIE C MOJIy4YEHHBIE
Hay4HO- yMeeT C LIEJIBIO NTOJTY4YEHHUS aHaAJIN30M 3HAHUA Ha
TEXHUYECKUX (MpoABHHYT | pe3ynbTara u MTOJIYYEHHOMN MIPAKTUYECKUX
IIPOEKTOB U 13179 IIPOBOAUTH uH(OPMALIUY TIO | 3aHATHUAX
OTYETOB MOCTEAYIOUUI aHau3 | pe3yibTataM
JTAHHBIX IIPOJIEIIAaHHOMN

paboTHI




KyJIbTypamu

Bnaneer HaBhIKaMu Brimonuser CriocobHOCTE
MPaKTUYECKOTO 3aJIaHMs C MIPOJIEMOHCTPUPOBA
HCIIOJI30BaHUS WCIIOJIb30BAaHUEM | Thb 3HAHUS
COBPEMEHHOM MOJTYYCHHBIX Marepuana,
arnrmapaTypbl U | HABBIKOB pa0OTHI | CBSI3aHHOTO C
o0opymoBaHUs I | C COBPEMEHHOMU HCITOJIH30BaHUEM
BJIAJICET BBITIOJIHEHUST HAY4YHO- | anmaparypoi Pa3IUYHBIX
(BHCOKHﬁ) HCCJICA0BATEIILCKUX METOI0B
MOJIEBBIX u UCCJICI0BAHUS
J1a00paTOPHBIX
OHOJIOTUYECKHUX padboT
[1K-5 3HAeT METOAbI Brimonuser Croco0HOCTE
TOTOBHOCTH WCCJICIOBAHUS U MOCTaBJICHHBIC MIPUMEHSATH 3HAHUS
MPUMEHATh  Ha YCTPOMCTBO 3a/1a4yd Ha W3 pa3IMYHbIX
IIPOU3BOJICTBE COBPEMEHHOI 1a00pPaTOPHBIX oOnactell HayKu
0a30BbIC anmnapaTtypsl s 3aHATHUSAX, & JU1s1 OOBSICHEHHS
obmernpodeccro ?;Ig;f)rOBmﬁ BBITTOJIHEHUS HAYYHO- | TaK)Ke yMeeT Pa3INYHBIX
HaJbHBIC 3HAHUSA yPOBEHb) HCCJICI0BATEIbCKUX HCITOJIH30BaTh OMOJIOTHYECKHUX
TEOpUH u MOJICBBIX U CBOM 3HAHHS HA | MPOIECCOB
METO/IOB J1a00paTOPHBIX CEMHUHAPCKHUX
COBPEMEHHOMN OMOJIOrMYECKUX padoT | 3aHATHUIX U
OMOJIOTHH KOHTPOJIBHBIX
paboTtax
YMeer BbLACTATH Beinonnser Crnioco6HOCTh
ymeer MUKPOOPTaHU3MBI U3 | 3aJlaHUA MIPUMEHSATH
(MpOABHHYT JKUBOTHBIX, BOJABI CBSI3aHHBIE C MOJTyYEHHBIE
i) TTOYBBI H3y4eHUEM 3HAHUS Ha
pa3zHooOpasus MPaKTUYECKHUX
MIPOKAPUOT 3aHATHUSAX
Brnaneer HaBbikamu BoinonasHT Crnioco6HOCTh
paboTHI C YUCTOMN U 3a/1aHus, MIPOJIEMOHCTPUPOBA
CMELIaHHOM CBSI3aHHBIE C Th 3HAHUS
KYJIbTypOH HCIIOJIb30BAHUEM | MaTepuaia,
BJIAJICET HABBIKOB pa0OTHI | CBSI3aHHOTO C
(BBICOKHIA) CO CMEIIAHHBIMH | Pa3JINYHBIMHU

METOdJaMH pa6OTLI
C
MHKpOOpTaHu3MamM
u

OLHEHOYHBIE CPEACTBA:

YO-1 —unauBuayaabHOe cobeceoBaHre, B OCHOBHOM Ha DK3aMEHE;

Y O-2 — KOJUTOKBUYM — yueOHOE 3aHSATHE B BUJIC KOJUIEKTUBHOTO COOECEIOBaHUS U

AUCKYCCHH,




[1P-2- koHTpOIbHBIE paOOTHI
[1P-6 — nabopaTtopHas pabora
[1P-1 — tect

[1P-4- pedepar

MeToauueckune PEKOMEHIANUA, ONIPEACIAIOIINE NMPOUHECAYPHLI OHCHUBAHUSA
pe3yabTaToB OCBOCHHUA TUCHHUILJINHBI

YcTHBIE onpoc - Hanbosiee PACTIPOCTPAHCHHBIA METOJ KOHTPOJSI 3HAHUI
ctyneHToB. I[lpu ycTHOM ompoce yCcTaHaBIMBAETCS HEMOCPEICTBEHHBIH KOHTAKT
MEXK]ly NpPENoJaBaTElIeM U CTyAEHTaMH, B MPOILECCE KOTOPOro MNpEernoiaBaTelb
MoJy4yaeT MIMPOKUE BO3MOXKHOCTU IS OIIEHKH KOJIMYECTBA U KauecTBa YCBOCHUS
CTyJleHTaMHu y4eOHoro matepuana. OH sBIeTCS Haubojee pacIpOCTPAHCHHOU U
aJIeKBaTHOM (pOpMOM KOHTPOJISI 3HAHUM ydaluxcsi, BKIIOYAeT B ceOsi cobeceioBaHne

(rmaBHBIM 00pa30M Ha PK3aMEHE U 3a4€Te), KOJUTIOKBUYM, JIOKJIA/I.

Kpurepnn o1leHKM YCTHOT'O OTBETA:

«5 0amIoBy BBICTABJISCTCS CTYJCHTY, €CIIM OH Ha 0O0CYXIaeMbIe BOIIPOCHI JaeT
MPaBUJIbHBIE OTBETHI, KOTOPHIC OTJIMYAETCS MTyOUHOU M MOJTHOTOM PaCKPBITUS TEMBI,
yMeEeT JIeJIaTh BBIBOJIBI M 00OOIICHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, KOTOPHIS
JIOTUYHBI U TI0CJIeJ0BATECIbHEI.

«4 Oannay» BBICTABIETCS CTYJEHTY, €CJIM OH Ha 00CYKJIaeMbl€e BOIPOCHI J1aeT
MIPaBHJIBHBIC OTBETHI, KOTOPBIC OTIMYAETCS TTyOUMHOM M IMOJTHOTOM PACKPBITUS TEMBI,
yMeeT JejaTh BBIBOJBI M OOOOIIEHUS, OJHAKO JOIMYCKAaeTCs OAHY-IBE OIIMOKU B
OTBETAaXx.

«3 Oanna» BBICTABISETCS CTYACHTY, €CIIM OH Ha OOCYXKJIaeMbIE€ BOTIPOCHI JacT
OTBETHI, KOTOPbIE HEIOCTATOYHO IMOJHO €r0 PacKphIBAIOT, OTCYTCTBYET JIOTUUYECKOE
MMOCTPOEHUE OTBETA, TOMYCKAET HECKOIBKO OITUOOK.

«2 Ganna» BBICTABISETCS CTYACHTY, €CIIM OH Ha OOCYXKJIaeMbI€ BOIMPOCHI JA€T
OTBETHI, KOTOPhIC MOKA3bIBAIOT, UTO HE BJIaJICET MaTEPUAJIOM TE€MbI, HE MOXET JaTh
JaBaTh aApPTyMEHTHUPOBAHHBIC OTBETHI, JOMYCKAIOTCA CEPhE3HBIE OIMUOKA B

COACPIKaHNH OTBCTA.



OueHoYHBbIE CPEACTBA VIS IPOMEKYTOYHOM aTTecTauuu

BOHpOCbI K 9K3aMEHY

1. IlpenmeT u 3amauu MuKpoOuongoruu. OCHOBOMOJOXHUKH MHUPOBON H
OTEYECTBEHHOW HAyKH, UX BKJaJ B CTAHOBJIICHHE HAYKW MUKPOOUOJIOTUH, HTAIbI
e€ pa3BUTHS, pa3pabOTKU €€ METOAO0JOTHH. YUEHHE O BO3ZHUKHOBEHUU MH(DEKIUU
(MUa3MaTUKM U KOHTAaruoHUCThbI). (OCHOBHBIE HAMpPaBICHUS COBPEMEHHOM
MUKPOOHOJIOTHYECKON HAYKH.

2. Mup MUKpOOPTraHU3MOB, 00IIIMe TPU3HAKU U pazHooOpasue. CxoacTa u
pa3iauyus NOpo- M DYKAPUOTHUYECKUX  MHKpoopraHu3moB. [lomoxenue
MUKPOOPraHM3MOB B CHUCTEME JKMBOTO MHpa Ha OCHOBE COBPEMEHHOMU
¢dunorenernueckori konnenuuu K. Yoysza (C.Wose). [Ipunnune! kiaccudukanum u
UACHTU(PUKAIUUA OaKTepuil ¢ MPUMEHEHUEM METOJI0B HYMEPHUYECKOW TaKCOHOMHUU
XeMOTaKCOHOMUH,

3. 'eHocucTeMaTHKN Ha OCHOBE TPYIN MPU3HAKOB: MOP(OIOTHUECKHX,
KyJIbTypalIbHBIX,  (UBHOJOTUYECKUX, OWOXMUMHYECKUX,  CEPOJOTUYECKHUX,
MOJIEKYJISIPHO-TEHETHUECKUX. BpIenseMple B HACTOSIIEE BpPEMS OCHOBHBIC
buIoreHeTHYEeCKUE K1acTephl OaKTepuil.

4. XapakTepucTuka ad’poOHBIX U aHAPOOHBIX DyOaKTepuit

5. Xapakrtepuctuka (HaKyJIbTaTUBHO aHA3POOHBIX dyOaKTepuid

6. XapakTepucTuka XeMOOpraHOTreTepoTpOoPOB, XEMOJIUTOABTOTPO(DOB

7. XapakTepucTuka apxeOaKTepHil.

8. XapakTeprucTuka MUKPOCKOMTUYECKUX TPHUOOB,

9. XapakTeprucTuka MUKPOBOIOPOCIICH.

10. ITpuHIATIBI TPUTOTOBJICHUS MMUTATEIBHBIX CPET U W MX KJIacCU(DUKAITHUS.
CriocoObl  KyJBTUBHUPOBAHUS. MexaHu3Mbl TUTaHUST MHUKPOOPTaHU3MOB.
[TorpebHOCTH MUKPOOOB B OPraHUYECKIX U HEOPTaHUIECKUX BEIIECTBAX.

11. PocT xneTku ¥ mOMyJsuu: oTiandus. [lapaMeTpsl U 3aKOHOMEpPHOCTH
pocta KynbTypbl. KpuBasi pocra m xapakrepuctuka ¢(asz. IIpeumymectBa u

HECOAOCTATKU NEPHUOANYCCKOTO U HCMMPCPBIBHOT'O KYJIbTHBUPOBAHMA.



12. CuHXpOHHBIE KYyJIbTyphl. HakomwTenbHble KyIbTypbl W TPHUHIIMIT
AJIEKTUBHOCTU. AKCEHHYECKHE KyJIbTypbl. MeETOabl TOMyYeHHUS KYJIbTYp
HAKOMUTEJIbHBIX U YUCTHIX KYJIbTYP MUKPOOPTAHU3MOB.

13. HexynbTuBHpyembie (HOPMBI.

14. JlefictBue  Qu3MYECKUX W  XUMHYECKMX  (aKTOpoB Ha  poOCT
MUKPOOPTAaHU3MOB (TE€MIIEpATyphl, JaBIEHUS, BIaXKHOCTHU, a’pauuu, pH cpexsi,
COJICHOCTH),  YCTOMYMBOCTh U INHPOKas PacmpoCTpaHEHHOCTh B Ouocdepe.
[lonsiTust TEepmMo- Me30- W HOCUXpOPWINH; a’poOOB, MHUKPOA’IPOPUIOB,
(baKyIbTaTUBHBIX W a’3pOTOJEPAHTHBIX aHa’pOoOOB;radoPUiInm, OCMO(HUINH,
anuaouIuu

15. IlpencraBiaeHuss 0 pazHOOOpa3uu META0OIUYECKUX MYyTeH M CHOCOOOB
NOJIy4eHHUsI  AHEpruu  ((POTOCHMHTETUYECKOE, OKHUCIUTENIbHOE, CyOcTpaTHOE
dbochopunpoBanre),  HaIMUMKM  DK30(DEPMEHTOB,  KOHCTUTYTUBHBIX U
uHaynuOensHbiX (pepmentoB. Kparkas xapakrtepucthka OHOCHHTETUYECKUX
TIPOIIECCOB.

16. OCOOEHHOCTH HSHEPreTHYEeCKOro MeTafdoyiM3mMa: a’poOHOe JIbIXaHHE,
aHa’poOHOE JIbIXaHUe, OPOKEHUE, XEMOCUHTE3, POTOCUHTES.

17. Perynamust Metabonu3ma 4epe3 KOJIMYECTBO M aKTUBHOCTH (DEPMEHTOB.
Wunykmuss u  penpeccus cunre3a ¢epmeHTtoB. KartaGonutHas penpeccus.
Karabonmuzm. ®epmentsl. I[lytm  katabonm3ma  rekco3.  Dpykrozo-1,6-
oucdocharueii nyth (OMaena-Meiieproda-Ilapnaca). [lenrozodocdarnii myTs.
[Tyts OurtHepa-llynopoBa. Llukn TpukapOOHOBBIX KHUCIOT. TuIMbl OpOXKEHUS.
Heixanue. Komerabomusm. AnabGonusm. Perymsius mertabosv3ma. DBOJOIUS
nytei Mmetabonuszma.

18. McTrouHuKM NOJTydeHUs OaKTEepsIMU SHEPTUHU, BOJIOPOJIa U SJIEKTPOHOB JIJIst
3amycka DTLl, HCTOYHUKH MOCTYTUICHUS YTJIEPO/ia B MUKPOOHYIO KIIETKY.

19. CriocoObr CYILIECTBOBAHUS MUKPOOPTaHU3MOB: JUTOTpOdus,

opraHotpodusi, GoTOTpoPHOCTb, XeMOTPOUs, TETEPO- U ABTOTPOPHUSI.



20. OTnuuTenbHbIE 0COOEHHOCTH MeTa0oM3Ma Mapa3uToB, TeTepoTpodoB,
xeMosuToTpooB, GoTorpodoB. OCHOBHBIE THIIBI CMOCO0a CYIIECTBOBAHUS
MHUKPOOPTraHU3MOB.

21. 'enetnueckuii  ammapat Oaktepuil. CTpoeHHe U JIOKaTU3aIHs
OakTepualbHOM XpoMocoMbl.OnepoHHasi OpraHu3alus TEeHOMa Y MPOKAPHOT.
OcoOennoctu perumkanuu JIHK. ComnpsokeHue TpaHCKpUINUIUA W TPAHCISLUU.
['enotunuueckas W QeHoTUNHMYEcKass W3MEHYUBOCTh. CIOHTaHHBIA U
WHIYLIIMPOBaHHBIN MyTarene3. Mexanusmel penapaiuu JJHK nocine Y d-o06myuenus.
buonornueckue Mytarensl. [lmasmMuabl, TPaHCIO30HBI: CTpOEHUE, (YHKIUS,
pacnpocTtpaHeHue. PekoMOuHanusa y nNpoKapuoT: TpaHcPopMalus, TPAaHCAYKIIHS,
KoHbtorauus. IloHsTne o TeHHON uHXeHepuu. PecTpukius M MoauduKanus.
Monexkynsproe knoHupoBanue. ClusitHue MpoTOILIaCTOB.

22. OCHOBHBIE CBOMCTBA BUPYCOB M X MOJIEKYJIIPHO-TEHETUUECKast OpraHN3aLlHsL.
Otkporte BupycoB. OcHOBHBIE cBoiicTBa BUpycoB. PaGoter J[.5I. MBaHOBcKorO,
beitepunka, Cronim, Tyopra, mOpens. PazmMHO)keHHe BUpPyCOB.MoOEKySIpHO-
reHeTHYecKasi opraHuzaiusi BUpycoB. Bupoussl v npuonsl. Kiaccuukaims BupycoB.
JKvizHeHHbI IMKIT BUPYCOB. OCHOBHBIE THITbI BUPYCHBIX T€HOMOB.. Bupousl. [IproHbl
— HE )KUBbIC UHPEKIIMOHHBIE OCITKU.

23. KpyroBopot yriepojaa, a3oTa, cepwl, (ochopa u Ipyrux 3JI€MEHTOB.
MuHepanu3zanus pa3InyHbIX BemecTB. Pojb MUKPOOOPraHU3MOB B TEOXUMUYECKHUX
IIpoLECCax.

24. UuciaeHHOCTh MHUKpPOOPTaHW3MOB B BOJie, MOYBE W BoO3ayxe. Pouib
MUKpPOOPTraHU3MOB B MHHEpAJIU3alUU OPraHMYECKUX BEHIECTB U MEPBUYHOMN
IPOAYKLIHH PA3IUYHBIX TUIIOB BOJOEMOB.

25. OcoOeHHOCTH TMOYBBI, KaK cCpeabl OOWTaHHS MHUKPOOPTaHWU3MOB.
[TprunHBl MUKPO30HAIBHOTO pacIpeneseHus MUKpOOOB B MOuYBE. 3UMOTECHHAs,
aBTOXTOHHasi MUKpoduiopa U MUKpodopa paccesHus. ['pynnbl mouYBeHHBIX
MHUKPOOPTaHU3MOB U UX POJIb B OYBOOOPA30BATEIBLHOM IpoOllecCe, LIUKIAaX

OCHOBHBIX OMOT€HHBIX DJIEMEHTAX.



26. dakTophl, ONpPEeACISAIOMHNE KU3HECIOCOOHOCTh pPAa3HBIX TPYyMI
MHUKPOOPTaHU3MOB B BO31yxe. Pojib MUKpOOPTaHU3MOB B IepepabOTKe OTXOI0B
U JIETOKCUKAIIMU SITOBUTHIX BEILECTB, JACTPAJAMU HEPTSIHBIX YTJIEBOJIOPOIOB,
dbeHosoB, GOpMUPOBAHUH TTOJE3HBIX UCKOMTAEMBIX.

27. BzaumonielicTB€ MHUKpPOOPTaHU3MOB MEXIy COOOW B MIPHUPOAHBIX
coobmiectBax. Metabuo3. CumOno3. Autaronusm. [lapasutusm. XUIHUYECTBO.
[Tpupona aHTUMHUKPOOHBIX BEIIECTB.

28. AatTuounotuku. IIpoaylieHTBl  aHTMOMOTHKOB. B3auMooTHoIICHHS
pacTeHUl U MHKPOOPraHu3MoB. MukpoopraHusmbl (uiiochepsl U pu30ocephl.
bakTepun-cuMOHOHTHI U (PUTOMATOTEHBI.

29. [Iponykuusi OHOJOTMYECKH AaKTUBHBIX BEIIECTB  AMU(PUTHBIMHU
MUKPOOPraHU3MaMHU. Pa3noobOpa3zue B3aMMOOTHOIIEHU I MEXAY
MHKPOOpPTraHU3MaMM M KHUBOTHBIMH. PoJb MHKPOOpPTraHU3MOB B KU3HHU
pa3NUUYHBIX  MpPEACTaBUTEIEH  >KMBOTHOTO  MHpa. Muxkpo6oueHos
YenoBedeckoro opranu3mMa. CHUMOHMOHTHI U TTaTOTCHBI.

30. [loHsATHA TATOTE€HHOCTH, BUPYJIECHTHOCTH. DAKTOPHl MATOTEHHOCTH.
OnpeneneHre KIETOYHOTO M TYMOPAJIbHOTO HMMYHHUTETa. BzauMmoperctBue
AHTUTEJ U AHTUTCHOB: arTJII0TUHALINS U peUUnuTanus. SIBjaeHue qucoakreprosa,
ero npoduiakTUKa U JICYeHUE.

B Guiiere npexycMOTpeHO 3 BOIPOCa, B3SIThIE U3 Pa3HbIX U3YUYEHHBIX TEM.

KDI/ITGDI/II/I BBICTABJICHHMA OLICHKH Ha 35K3aMCHC

OrneHka «OTIWYHO» CTaBUTCSA TOTJA, KOTJa CTYACHT CBOOOJHO BIaIEeT
MaTepuaioM U HE JOMYCKaeT OIMOOK MPU OTBETE HA BOMPOCHI AIK3aMEHAITMOHHOTO
ouseTa, KpoMe TOrO JIETKO OPUEHTUPYETCS B MaTepHasie N3y4yaeMOul AUCITUTIINHBI,
YTO OTMEYAETCSI B OTBETAX HA JIOMOJIHUTEIbHBIE BOIIPOCHI.

OlieHKa «XOpOIII0» CTaBUTCS TOTJA, KOrJa CTYACHT 3HAeT BeCh M3YUYEHHBIN
MaTepuall; HO JOMYCKAaeT HEKOTOpPhIE HETOYHOCTHM B OTBETAaX Ha BOIPOCHI
HK3aMEHAIlMOHHOrO OujeTa W Ha JONOJHUTENIbHbIE BOIMPOCHI, KOTOPBIE 3aJ1aeT
npernojiaBaresib, HO MPU 3TOM MOKET UCHPaBUTh OLIMOKY MpU 3aJlaBaHUH €My

HaBO/SIIIUX BOIIPOCOB.



OI_ICHKa «YyAOBJICTBOPUTCIIBHO» CTABUTCA TOr'Ad, KOr/Jld CTYACHT UCIIBIThHIBACT
3aTPYAHCHU IIPU OTBCTC HA BOIIPOCHI SK3aMCHAIIMOHHOI'O 6I/IJIeTa, IIJIOXO OTBCYACT
Ha JOIIOJITHUTCIBbHBIC BOIIPOCHI IIPCIIOAaBATCIIA.

OHeHKa «HC YHOBJICTBOPUTCIIBHO» CTABUTCA TOraa, KoOrjga CTYACHT HC
BJIAACCT MaTCpHaIlaM I/ISY‘{aeMOﬁ JUCHUIITIMHBI 1 HC OTBCYACT HAa JOITIOJIHUTCIIBHBIC
BOIIPOCHI IIPCIIOAaBaTCIIA.

OneHo4vHbIe cpeacrea aJjst TeKyIHEﬁ arrecranmmm

TeMbl KOHTPOJIBHBLIX PA0OT

1Bapuanm:

1.Bnusaue ycnmoBuil cpeapl OOUTaHMS Ha HW3MEHEHHE CBOMCTB Yy
MHUKPOOPTaHU3MOB

2.I'puOsl

2.Bapuanm:

] AKTHHOMMIIETEI

2.MukpoBoi0pocau

3.Bapuanm:

1.Bupychl pactenuii, Bupyc TabaqyHON MO3anKu

2.baktepun cem.Enterobacteriaceae

Kputepuu olieHKH KOHTPOJILHOUH PA0OTHI:

KoHTposibHbIE pabOThl OLIEHUBAIOTCA YHUCIOM NpPaBUIbHBIX OTBETOB Ha 10
MPEIJI0KEHHBIX BOPOCOB.

5 6amtoB ctaButcs 3a 9-10 MpaBUIILHBIX OTBETOB,

4 6ayia — 3a 7-8 NpaBUIIBLHBIX OTBETOB,

3 Gauta — 3a 5-6 MpaBUIIHHBIX OTBETOB,

2 Oanna — 3a 3-4 npaBWIBHBIX OTBETOB,

1 Gamn —3a 1-2 mpaBUJIbHBIX OTBETOB.



IIpumepHbIe BADHAHTHI TECTOBBIX 32IaHUH 10 KYpPCY AJI IPOBEPKHU KayecTBa
3HAHUM:
K pazaeny «OcHOBHBIC TOHATHS B MUKPOOHOJIOTHH, CHCTEMAaTHKA U CTPOSHHUE

MKpPOOPTaHU3MOB »

1. Mup MukpoOOB ObLT OTKPBIT :
a)bpatbs AAuconsl 0) I'anuneo I'anuneit B) Autonuno Ban JIluBenryk 1) Adanacuit
Kupxep

2.Knetku ogHOTO BUAQ, GOPMHUPYIOT ONIPEICICHHYIO CTPYKTYPY Ha IJIOTHOM cpefe:
a) TMOMYJIAUIO 0) KOJIOHHUIO B) IIITAMM T') KyJIbTYPY

3. K KH3HEHHO-HEOOXOAUMBIM CTPYKTypaM OaKTepUaIbHOUN KIETKA MOKHO OTHECTH:
a) HyKJIeou ] 0) KJIETOUHYIO CTEHKY B) JKT'YTHKHU I') KJIETOYHYIO MEMOpaHy

4. B OCHOBY HYMEpPHUYECKOW CHCTEMATUKU MUKPOOPTAHU3MOB IOJIOKEHBI:
A) reHernueckue npusHaKu 0) MOPQOJOrHYECKHE B) OMOXUMHUYECKHUE T)
TUHKTOPHUAJIbHBIE 1) BCE MEPEYUCIECHHOE

5. JAWTE OIIPEJEJIEHUE ITOHSATHIO BHI MEKPOOPraHH3Ma

6.Kakue cTpyKTyphl XapakTepHbI TOJIBKO /I OaKTepHii:
a) )KTYTUKH 0) MENTUIOTIMKAH B) Karcya r) IiasMubl 1) KIeTOYHasi CTEHKa €) Bce
MEPEUNCIECHHOE

Paznen — puznonorus MUKpOOpPTraHU3MOB
7.MexaHu3Mbl IUTAaHUST OAKTEPHi:
A) nuHOuMTO3 0) OobneryeHHas AU @dy3usi B) aKTUBHBIN TPAHCHIOPT T') BCE
NEPEUNCIECHHOE
9. npixaHue y OakTepuil OCyIECTBISAETCA:
A) B MuUTOXOHApPUAX O) HAa MEMOpAHE B) B KJIETOYHOW CTEHKE

10. Kakue posipl MOKHO OTHECTH K KOKKOBBIM OaKTEpUSIM:
A) Staphylococcus 6) Neyseria B) Sarcyna r) Listeria

11. KPYTOBOPOT A30TA OBYCJIOBJIEH:
a) OakTepusMu-aMMoHU(pUKaTopamMu 0) HUTPUPHUITUPYIOMIUMHU B) TEHUTPUPUKATOPAMHU
') BEPHO BCE NEPEUUCICHHOE

12. BCTABBTE ITPOITYILIEHHOE CJIOBO:
['Huenwue- npotecc........ O€JIKOB B pe3yJbTaTe uX (PepMEHTATUBHOTO TUIPOIU3A MO
NO3/EICTBUEM MTPEUMYILIECTBEHHO aHa3POOHBIX MUKPOOOB.

13.K aemeHTaM JpIXaTesIbHOM 1enu OaKkTepuid OTHOCST:



A) ¢naBonpoTenHsl 0) xKesne30cepHbIe OEIKH B) TUAPOTEHA3bl B) IIUTOXPOMBI
I')BEPHO BCE MEPEUHCICHHOE

14.Ctranuu pocta OGakTepuil pa3ianydaroT Mpu :
A) HenmpepbIBHOM KYJIbTUBUPOBAHUH B) MEPUOANYECKOM KYJIbTHUBUPOBAHUU

15. Ha3oBUTE OCHOBHBIC KPUTEPUHU , HEOOXOAMMBIC SIS IPUTOTOBIICHHSI MTUTATEIBHBIX
cpen juist OakTepuid

16.110 OTHOIIEHMIO K TEMITEPATYPE MUKPOOPI"AHU3MBbI JIEJIATCA HA:
A) icuxpoduiie 6)Me30(GUIIIBI B) TEPMO(HIIBI T) BEPHO BCE TIEPEUNCICHHOE

17. TAUTE OITPEJEJIEHUE ITOHATUIO JUCBAKTEPHO3 1 HOpMaibHas
MUKpO(hIIOpa YeIoBeKa.

Pa3nen- reneTrika MUKpOOPraHU3MOB
18.IIpogoskuTe NpeaIoKEeHUE:
[lepenada reHeTn4ecKo HHGOPMALIUK Y OAKTEPHI OCYIIECTBISAETCS C MTOMOIIBIO
MEXaHU3MOB:

19. Ctpoenue Bupyca 00ecreunBaeT:
a) PHK 6) /IHK B) 6enok 1) amruHOCaxapa 1) Bce MepeurcIeHHOE

20. K apxebakTepusiM OTHOCST:
A) metaHoTpodsl 0) pakyIbTaTUBHBIE NICUXPOPUIBI B) IKCTPEMaIbHbIEC TATO(UIIBI

21. AHa’poOHOE bIXaHHE OTKPBLI
a) JIyu Ilactep 6) 1.11. Meunukos u) Po6ept Kox r) C.H. Bunorpaackuit

IIpuMmep TecTOBBIX PadoT:
K mapoBuaHBIM OaKTepUsSM OTHOCSTCS:
a) BUOPHOHBI
0) capIuHBI
B) AUILIO0AKTEPUU
') COUPUILITBI
02. B BuIE LIENOYKH pacnoyararoTcs:
a) cTaUIIOKOKKHU
0) CTPENTOKOKKH
B) TETPAKOKKH

I') MEHUHTOKOKKHU



03. B Bujae «BUHOTIPaJHBIX IPO3JEH» paclonararoTCs:
a) MEHUHTOKOKKH

0) CTPENTOKOKKH

B) CTaUITOKOKKH

I') TETPAKOKKH

04. XapakTtepucTuka JOPOTPUXHUIA:

a) UMEIOT OJIUH KTyTUK

0) KT'YTUKH pacIoyiaraloTcs B BUAE MyYKOB MO 000UM KOHIIaM
B) KT'YTUKHU PACIIOIararoTCs B BUJIE IMYYKOB HAa OJHOM KOHIIE OaKTepuu
T') )KTYTUKH pacroJiaratloTcs 1o nepuMerpy

05. Ilo pacnonoKeHuI0 KT'yTUKOB OAKTEPUH JIETISTCS:
a) Ha aMPUTPUXUU

0) Ha TUTVIOKOKKH

B) Ha ayTOTPO(DbI

I') Ha TeTepOoTPOdbI

06. CraduioKOKKH pacmojiaratoTcs B BUJIE:

a) MaKeToB

0) mmemouek

B) OJIMHOYHBIX KJIETOK

I') IPO3/1bEB BUHOTPaaa

07. Cnopsl o0pa3yer

a) BO30yauTENbh OOTYyIM3Ma

0) OpromHOTU(O3HAS MATOYKA

B) KUIIIEYHAs MaJouKa

I') XOJIEpHBI BUOPUOH

08. I'pamoTpuIaTeNbHBIE OAKTEPUN OKPAIIUBAIOTCS:
a) METHJICHOBBIM CHHUM

0) reHIIMaHBUOJIETOM

B) GyKCHHOM

r) pactBopoM Jlroroms



09. B Buje TIOKOB WJIH ITAKETOB PaCIIONaratTCs:
a) caplHBI
0) MUKTOKOKKH
B) CTaUITOKOKKH
I') CTPENTOKOKKH
10. TlamoukoBumHyIO (POPMY UMEIOT
a) CIIMPUJILIBI
0) capuuHbBI
B) OakTepuu
T) CIIUPOXETHI
11. K obnuratHbiM aHa’poOaM OTHOCST:
a) XOJIEpHBIN BUOPHUOH
0) KJIIOCTpUINYM OOTyIIHU3MA
B) MEHUHTOKOKKH
') BUPYC KOpH
12. KoHcepBupyroniei cpeaoi siBasieTcs:
a) MITA
0) MIIb
B) TJIUIIEPUHOBAS CMECH
') IENTOHHAs BOJa
13. bakTepronornyeckuii METO UCTIONb3YIOT JUIsl TUArHOCTHKU:
a) rematuta A
0) rpumnmna
B) KOpHU
T') X0JIepHI
14. K npocTbIM cpeiaM OTHOCSIT:
a) MITA
0) puzmonornueckuii pacTBop
B) cpeay DHJO
r) cpeny JleBuHa



15. To Tumy nuTaHust GaKTEPUM TETSATCS:
a) nooTpuxuu

0) canmpoduTsl

B) aHA3pPOOBI

I) IMWI00aKTepUH

16. I1u TNy ApIXaHUS MUKPOOBI IETISTCA:
a) paKyJIbTaTUBHbIC

0) IUITIOKOKKU

B) TeTepoTpo(bI

') CTPENTOKOKKH

17. Tlo xapakTepy NMUTaHUS MUKPOOBI JIETISTCS:

a) a3poObl

0) aHa’pOOkI

B) CIIUPHILIBI

r) reTepoTpodb

18. K crmoxkHBIM cpeiaMm OTHOCHT:

a) MITA

6) MIIb

B) cpeay DHIO

r) pusnonorndeckuit pacTBOp

19. Yepes nouBy nepeaaroTcs MHPEKIUu:
a) OP3

0) Kopb

B) OCIIEHCTBO

r) 60TYyNN3M

20. UctouHukoM UH(EKIIUU SIBIISIECTCS:
a) BoJIa

0) BO3ayX

B) I'PSI3HBIC PYKU



) 00JIBHOE KUBOTHOE

21. K 300HO3HBIM HH(EKIUSIM OTHOCSIT:

a) TPUIII

0) sityp

B) X0JIepy

I') IINATeIIe3

22. K aHTpOMOHO3HBIM UH(EKIIUSIM OTHOCSAT:
a) IMIHTreses3

0) OEIIEHCTBO

B) carl

I') CaJbMOHEIIE3

23. Yepes Boay nepeaaercs:

a) renatut C

0) Mamnsipus

B) KOpb

r) OpromtHoM TU(D

24. MexaHu3MoM nepeiadyu UHGEKIUH SBISETCS:
a) KOHTaKTHO-OBITOBOM

0) KOHTAKTHBIN

B) MHUILIEBOM

I') BOJIHBIN

25. DK30TOKCHH BBIJICTSACTCS BO3OYAUTEISIMU:
a) rpunmna

6) OP3

B) AU Tepun

I') IU3EHTEepUU

26. K aHTpOmmOHO3HBIM UH(DEKITUSM OTHOCST:
a) CUOMPCKYIO SI3BY

0) can

B) SALIYP



') KOpb

27. Yepes BO3AYyX MepeaacTes:

a) CTOJIOHSK

0) OEIIEHCTBO

B) KOpb

T') SIIEPUXHUO03

28. UcTOYHUKOM HH(EKLIHUH SBIISIFOTCA:
a) mocTeNbHOE Oebeé

0) BIIK

B) UTPYILIKHU

r) 6aKTepUOHOCUTEITH

29. MexaHu3MOM Iepelauul SBISIETCS:
a) MUIICBOMN

0) moJoBOI

B) BO3YIIHO-TIBLICBOM

') TPAHCMUCCHUBHBIN

30. K 6aktepusiM OTHOCSTCSI BO30YIUTEIH:
a) TpUIIIa

0) calbMOHEIe3a

B) KOpH

T') MaJSIPUN

31. K aHTpOonoHO3HbIM UHPEKIUSAM OTHOCHT:
a) Opymemies

0) OeIIeHCTBO

B) CKapJaTHUHY

r) JICUIIIMaHUO03

32. IIaToreHHOCTh — CIOCOOHOCTD:

a) BbI3bIBATh MH(PEKIIMOHHBIN MpoIliecc
0) ceHCMOUIM3UPOBATh OPTaHU3M

B) PACILEIISATh [JIIOKO3Y



T') pacUIeIUISITh

33. MexaHn3MoOM Iepeaadu sBISAETCS:
a) MapeHTepaIbHbIN

0) BO3yIIHO-KaNeIbHbII

B) ITOJIOBOM

I') BOJIHBIN

34. Yepes nouBy nepenacTcs:

a) OP3

0) rematut B

B) renatut C

r) OprorHoM TU(D

35. TpaHCMHCCUBHBIM ITyTEM IMEPEIAETCS:
a) TPUIII

0) aHruHa

B) Audrepus

r) Tuxopaaka J0oia

36. Uepes nuury nepenaercs:

a) MajsIpus

0) KOpb

B) I'pUII

I') caJTbMOHEIIE3

37. IIpssMBbIM KOHTAKTOM IIEPEIAETCS:
a) CKapJjaTHUHa

0) mudrepus

B) CaJlbMOHEIIJIE3

r) cudumc

38. K 6akrepuanbHbIM HHPEKIIUSIM OTHOCST:
a) rpumnmn

0) 1IMOIHO3

B) renatur A



r) TudTEpUIO

39. DK30TOKCHH BBIIETSIOT:
a) KUIIeYHas Majoyka

0) caIbMOHEIIBI

B) CIIOPBI CTOJIOHSKA

') BUPYCHI AIIYP

40. CriupoXeThl BHI3BIBAIOT:
a) OpronrHoM THd

0) cudumuc

B) IpUII

I') MCHUHTUT

41. MeTox TUarHOCTUKH C UCIIOJIh30BaHUEM JTA0OPATOPHBIX KUBOTHBIX:
a) aJuieprudeckuii 6) OMONIOrnYecKui
B) 0aKTEPHOJOTUUECKUM
42. OcHOBa CEPOJIOTUYECKUX PEAKITUH:
a) aHTUT'eH + aHTUTEJIO0 0) roMocucTeMa

B) aHTUT'€H
43. Bun MUKPOCKOIIUY, OCHOBAaHHBIN HAa CBEUYEHUH MUKPOOPTAHU3MOB:
a) cBeToBas 0) TFOMUHECIICHTHAS

B) TEMHOIIOJIbHAS
44, CormacHsl 11 Bel, 4TO pekuM CTEPUIIU3AIMH MPOCTBIX CPEJl PaBEH:
a) 46-62 rpan. - 1 gac 6) 60 rpan. - 5 Mun
B) 160 rpan. - 30 mun r) 120 rpaa. - 20 mun

Kpurepuu olleHKH TeCTA:

5 6anioB BBICTABISIETCS CTYACHTY, eciu oH oTBeTws Ha 100-90 % ot Bcex
BOTIPOCOB.

4 Gania BeICTABIISIETCS 32 IPABUIIBHBIN OTBET Ha 89-80 % OT BCeX BOMPOCOB.

3 Gajuta BBICTABIISICTCSA 3a MPABWIBHBIN OTBET HAa 79-65 % OT Bcex BOIPOCOB.

2 Oasuta BBICTaBIII€TCA 32 MPaBWIbHBIN OTBET Ha 64-50 % OT Bcex BOIPOCOB.



1 Gamna BbICTaBIsIETCS 3a MPaBWIbHBIN OTBET MeHee yeM Ha 50 % ot Bcex

BOTIPOCOB.
TemaTuka pedeparon

(maTe ompenencHHe, MOKa3aTh CTPOCHHE W  (PYHKIHMH, OTMETHUTH pOJIb B

IPUPOJIE U 3HAUCHUE B )KU3HU YEIOBEKA)
1. DkcTpemalibHbIe TaI0(UIIbI

MeTtanobpa3sytromue OakTepuu
DKCTpeMalbHbIE TEPMOQPHIIBI
AMMOHHU(UKATOPHI
bakrepuu paspyuiaromue Hemuoa03y
MeTtunorpodsi
HekynpTuBupyemsie popMbl OakTepuid

L-(bOpMBI MHUKPOOPTIaHU3MOB U UX 3HAYCHUC B MCIAUITHNHC

© ©o N o gk~ WD

buonieHk — cOBpeMeHHOE NPEICTaBICHNUE U IIyTH peLIeHUs TPoOIeMbl

10.ITurmMeHTHI HOTOCHHTEZUPYIOMINX dyOaKTepuit

11.1{lnano6axTepuu, poJib B MPUPO/IE.

12.MacisHOKHCIOe, MOJOYHOYHOKHUCIIOE OpOKEHHE B  MPOMBIITUICHHOM
IIPOU3BOJICTBE

13.Kapbakcumobakrepun

14.Bonopoanbsie 6akTepuu

15.Apxebakrepun

16.ITaToreHHple MUKpPOOPraHU3Mbl Kak (HaKTOpbl OTOOpPa B 3BOJIOLMOHHOM
npoiiecce

17.Muxpoopranu3mMbl 1 KOCMOC

18.3nauenue otkpeituii C.H. Bunorpaackoro

19.Bupyc CIIN1a

20.Bupyc D00mu

21.BpKHBaeMOCTbh BUPYCOB B OKCTPEMATBHBIX YCIOBUSAX

22.3HaueHue MUKPOOHOJIOTUU B BUHOJEINH U TMBOBAPEHUHU.

23.3HaueHre MUKPOOHOJIOTH B TOPHOIOOBIBAIOIIECH MPOMBIIIIIICHHOCTH



24.Tema Ha BBIOOp CTyJIeHTA



	fdcb041f62ee4d335c1fc1b9b2bb668dc53bd1368d9e898a126c34187dfeecef.pdf
	beb606e4096abf41bdd41b8523c0b6688112d789c09e85bf23176514c5311110.pdf

