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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JibHOH MPOrpaMMbl

Hucnunmuaa «MHUKpOOHONIOTH» OTHOCUTCS K nucuuriinHaM OOs3aTenbHOM yacTu bioka 1.
Huctumumael - (Moaynu) [IpenMeTHO-METOMMYECKOro MOIyJs y4eOHOro IlaHa OCHOBHOM
npodeccuoHanbHOM  00pa30BaTEIbHOM MPOrpaMMbl  BBICHIETO OOpa30BaHUS — MPOTPaMMBbI
OakamaBpuata 1o HampaBieHutro noaroroBku 44.03.01 TIlemarormueckoe oOpa3oBaHme,
HampaBlieHHOCTh (mpoduian) o0pa3zoBaTeNnbHON mporpamMmbl  «buonorus», 3a04HON  (QOpPMBI
00y4eHusl.

JucuuniuHa onupaeTcs Ha pe3ylbTaThl 00ydeHus, cOopMUpOBaHHBIE B paMKax AHUCHUIUIMH
yaeOHoro miana 1-5 cemectpoB: LluTomorus, ®u3monorus: pacTeHU.

Pe3ynbrarhl W3yueHUs AUCHMIUIMHBI SBJISIIOTCS OCHOBOM JUIsl W3YYEHUS JUCUUIUIMH U
MPOXOXKACHUS MPaKTUK: buonornueckas xumus, O6mas skonorus, Mukosnorus, OuTonaroynorus,
Bupyconorusi, Monexynsipuass Ouonorusi, OCHOBBI OHOTEXHOJOTHH, NpPAaKTUKAa YueOHas
(03HaKOMHUTENbHAS) TPAKTHKA IO arpO3KOJIOTUH.

1. IlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB OO0y4YeHUS] MO JAUCHHUILUIMHE (MOAY.JIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/JIbTAaTaAMH 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Henabo  ocBoeHus  gucuMiuiuHel  «MukpoOuosorus»  sABisercs  (HOpMHUpPOBaHHE
IpPEJCTaBICHU O MHMKPOOMOJIOTMM KaK HayKd, €€ OOIIMX KOHLEMIMUSAX M METOA0JIOTMYECKUX
BOIIpOCAaxX, M3y4eHUE OCHOB INPHUMEHEHUs IOJIyY€HHBIX 3HaHUN B Oyayuiedl mnpodeccum it
pELIeHHs] UCCIIEAOBATEeNbCKUX W NPUKIAIHBIX 3a/1a4, (GOPMHPOBAHHE Yy CTYACHTOB LIEIOCTHOTO
IpEJCTaBICHUsT O OHOJIOTUYECKOM pPa3HOOOpa3uM M €IWHCTBE JKUBOM NPUPOJbI, HAY4YHO-
apryMEHTUPOBAHHOM IO3MLIIMM B OTHOLIEHMHM OXpaHbl IPUPOJHOM Cpelbl U pPalMOHAIBHOIO
IPUPOJIONOIB30BAHUS.

3agayaMM  OCBOEHMS  JUCHMIUIMHBI  SIBIIIOTCS ~ (OPMHpPOBAHHE Y  CTYACHTOB
€CTeCTBEHHOHAYYHOTO MHPOBO33pEHHs] Ha 0a3e NpeACTaBICHHH Kak O CBOCOOpa3uu >KU3HU
MHUKPOOPIaHU3MOB, TaKk M 00 OOHmIMX 3aKOHOMEPHOCTSX OpraHM3allid BCEro KHUBOIO;
(dbopMUpOBaHME TPEACTABICHUN O TIJaBHBIX HANpPABICHUSAX U METOAOJOTHYECKHX BOIMPOCAX
MHUKPOOHOJIOTUH; U3ydeHHE MOP(OIOTHUECKOro U (yHKIIMOHAIBHOIO MHOT000pa3us MpoKapuoT Ha
OCHOBE COBPEMEHHBIX JOCTM)KEHHH Haykd; OOydyeHUE OCHOBHBIM IIpaBWiIaM palOThl B
MHUKPOOHOJIOTHYECKON J1abopaTopuu, TpeOOBaHUAM TEXHUKH O€30IacHOCTH TMpH paboTe C
0aKTEepHUOJIOrMUECKUM MaTepuaaoM; (pOpMHUpPOBAaHUE NPEICTABIECHUNH O COBPEMEHHBIX aCHeKTax,
OpoOJeMHBIX BONPOCAX CHCTEMAaTHMKM M (UIOTEHMH MPOKApUOT, 00 OCHOBAaX HKOJOTMHU
MUKpPOOPTraHU3MOB M HMX POJM B KOCHCTEMAaX, O COBPEMEHHOM NPUMEHEHUU U TNEepPCHEKTUBAX
UCTOJIb30BAaHUSl JIOCTW)KEHUH MHMKPOOMOJOTMM B OMOTEXHOJOTMM, TE€HHOW U  KJIETOYHOH
WHXEHEpUH, HAPOJTHOM XO3SIICTBE, MEUIMHE.

B pesynpTaTe ocBOeHHs mporpammbl OakaiaBpuaTa OOYYAIOIIMKCSA JOJDKEH OBJAJETh
CICNYIOIIMMH pe3yJbTaTaMu OOy4YeHHs 10 JucuuiinHe MukpoOuonoruss (B Tabmiwuie
MPEJICTABICHO COOTHECEHHE O00pa3oBaTeNbHBIX pPE3yabTaTOB OOYYEHHs] 10 AUCHUILIUHE C
WHIUKATOpaMU JOCTHKEHUS KOMITETCHITHH):

Komnerennus u OO6pa3zoBaTenbHBIC PE3YIBTATHI TUCITUATTHHBI
UHIMKATOPBI €€ JIOCTHKEHHUS (oTamsl popMHUpOBaHUS AUCITUTUIHHEI)

B JTUCITUTIIINHE 3HAeT ymeeT BIIAJICET
[1K-11 Crnocoben

WCITOJTh30BaTh

TEOPETUUECKHE u

MPAKTUYCCKUE 3HAHWS IS
MOCTAHOBKM U PEIIeHUs
UCCIIEIOBATEIILCKUX 3a/lad B
npenMeTHoi  obmactu (B
COOTBETCTBHUU C MPOdUIEM U




YpOBHEM OOydYeHHs])) U B
o0acti 0Opa3oBaHus

IK-11.1 OCYIIECTBIISET OP-1 OP-2
pa3InyuHbIC BUJIbI | OCHOBHBIE METO/IaMH U
MPAKTUYECKON OHOJIOTHYeCcKHe TEXHUKOU
NeSITeIbHOCTH, TIOHSTHSI U 3aKOHBI; MPUTOTOBJICHHUS
obecrnieunBaroIye poIb OTJICIbHBIX MUTATENbHBIX Cpel,
CaMOCTOSITEJIbHOE MOJIEKYJISIPHBIX II0CEBA,
IpPUOOpPETEHUE  YYALTUMUCS | MEXaHU3MOB B KYJIbTUBHPOBAHUS
3HAaHUHM, yMEHUI U HABBIKOB | MeTabOIM3Me MUKPOOPraHU3MOB U
B COOTBETCTBUH CO | MPOKAPUOT; IPUTOTOBJICHHEM
cneunukoi pas3nenos MHUKPOCKOTTMYECKHIX
Ouosoruu; [IpenapaTos;
IK-11.2 MIPUMEHSET OP-3 OP-4 OP-5
COBpPEMEHHBIE 3HAET KaK paboTaTh C | UCIOJIH30BAThH HaBBIKAMH pabOTHI B
SKCTIIEPUMCHTAIbHBIC yuebHOW,  y4eOHO- | 1abopaTopHOe nabopaTopuu
METO/IbI paboThI C | METOaUYECKON u | obopynoBaHue U | MUKpOOHOJIOTHH;
OHOJOTHYECKUMHU Hay4YHOU MaTepuaibl TUIS
00BEKTaMH B TIOJIEBBIX | | TUTEPATYpOid, BBITIOJTHECHUS
71a00paTOPHBIX YCIOBUSX; UHTEPHET- y4eOHBIX u

pecypcamy; HCCJIEIOBATEIbCKUX

pabor;

IK-11.3 pUMEHSET OP-6 OP-7 OP-8
0a3oBbIC TIOHSTHS 00 | ocoGeHHOCTH COTIOCTABJISITh, 0a30BBIMU METOJIAMU
OCOOEHHOCTSIX CTPOEHHUSI U | CTPOEHUS, pa3BUTHUsA, | 00001IATh U | yuera MUKpO(IIOpsI
(U3NOTOTHUECKUX Pa3MHOXKEHUS MHTEPIPETHPOBATH MIOYBEI, BO3IyXa,
MeXaHH3MaxX paboThl | OaKkTepHil U UX POIb | Pe3yIbTaThl BOJIbI, MUIIEBBIX
Pa3TUYHBIX cCHCTEM u|B pHUpoIe U | HaOIrOIeHUI U | IPOJYKTOB;
OpPTaHOB KUBBIX OPTaHU3MOB | XO35ICTBEHHOMN UCCIIeI0BaHUN
U UX pOJIb B TPUPOAE H | IEATEITHHOCTH MUKPOQIIOPHI;
XO035IMCTBEHHOMN YEeJI0BEKA;
JIESITEJIbHOCTH YEJIOBEKA.
IIK-12 CnocoOeH BBIAETATE
CTPYKTYpHBIE JJIEMEHTHI,
BXO/IATIHEC B CUCTEMY
MO3HAHUS peIMETHOM
o0actTu (B COOTBETCTBUH C
npodbuneM U ypOBHEM
00y4eHus1), aHaTU3UPOBATH
UX B €IUHCTBE COJIEP>KaHUs,
GOpMBI ¥ BBIMIOJTHICMBIX
byHKIII
[1K-12.1 mpumeHsieT 3HAHHS OP-9 OP-10
o aHATOMUU U | TIPUHIIHITBI paboTaTh B
(bu3HONIOrHYecKUM CTepPHIILHOCTH, CTEPUITBHBIX
MEXaHH3MaM paboThI | acenTUKU U | YCTIOBUSIX;
pa3IMYHbIX cHCTEM Y | aHTUCETTHKH,
OpraHoB pacTeHuid, | mpaBmwia paboTHl C
JKUBOTHBIX U YCIIOBEKA; 0aKTepUOIIOTUYECKU

M MaTcpUualioM;




[1IK-12.2 BBLIEISAET u OP-11 OP-12
aHaAJU3UPYeT KIETOYHbIE H | OCOOCHHOCTH MIPOBOJIUTH aHAIIN3
MOJIEKYJISIPHBIE MEXaHHU3MBI, | CTPYKTYPHI, KYJIbTYPAJIbHBIX,
o0ecrieunBaroIIMe €IUHCTBO | XMMUUYECKOTO MOP(OTIOTHUECKUX
(GHU3H0IIOT0-ONOXMMUYECKUX | COCTaBa U GYHKIMH | IPU3HAKOB
IPOIIECCOB, HAMPaBJICHHBIX | KOMIIOHEHTOB MHUKPOOPTaHU3MOB,
Ha peanu3aunuio QYHKIUHA W | IPOKAPHOTHYECKOH | JeNaTh UX ONHCAHUS;
0COOCHHOCTEH HX | KIICTKM;

OpOSIBIICHUS B PasHBIX

YCIOBUSX Cpeabl OOMTaHUS

OpraHu3Ma;

ITK-15 Cnocobex

OIIPEETATh  COOCTBEHHYIO

MO3HILINIO OTHOCHUTEIIEHO

JMCKYCCHOHHBIX  TIpOOJIeM

npeaMeTHoi  obmactu (B

COOTBETCTBUH C MPOPUIIEM U

YPOBHEM OOYUEHHS)

[IK-15.1  camocTOsTENbHO OP-13 OP-14
IOPOBOAUT  HWCCIEIOBaHUS, | OCHOBHBIC POBOAUTH OOIINI
MOCTAaHOBKY MHUPOBO33PEHUYECKHE | KaYeCTBEHHBIN U
OMOJIOTHYECKOTO TOJIXOJTB, KOJINYECTBEHHBIH
HKCIIEPUMEHTA, XapaKTepU3YIOIIne aHaJIN3 MUKPOQIOPHI
UCIIOJIb30BaHUE €IMHCTBO U | B 1a0OpaTOPHBIX
UH(POPMAIIMOHHBIX B3aMMOCBSI3b  BCETO | YCIIOBHUSX C
TEXHOJOTUH M PELICHHs | )KMBOTO HA IUIAHETE; | UCIIOJIb30BAHUEM
HaYYHBIX " JOCTYITHOTO
npodecCHOHATIBHBIX 33714, COBPEMEHHOT0
aHaIu3 U OLIEHKY 00opyaoBaHu,
pe3ysbTaTOB JIAOOPATOPHBIX IPOBOJIUTH aHAIN3;
¥ TIOJIEBBIX MCCIIEIOBAHUA;

IT1K-15.2 IPOSIBIISET OP-15 OP-16
CIOCOOHOCTh MHUPOBO33PEHUYECKHE | IPUMEHSTH 3HAHUS B
apryMeHTHPOBAHO, apryMeHTBHI JUIs oOnactu
JIOTHYECKUE BEPHO M SICHO | aHAJHM3a HAYYHBIX MUKPOOHOIOTUY /IS
BbIp@)XaTh CBOIO MO3UIMIO | (DAKTOB, apryMeHTalliuH B
o 00CyXJJaeMbIM | YCTAaHOBJICHUS o0pa3oBaTesIbHON
JIMCKYCCHOHHBIM Npo0JieMaM | MEXIPEAMETHBIX JeSITeIbHOCTH

B COYETaHUHU C TOTOBHOCTBIO | CBSI3€H, IPUHITUITHI BaXHOCTH

K KOHCTPYKTUBHOMY | BEIEHUS IUCKYCCUHU. | 3A0pOBOro obpasa
MAJIOTy H  TOJICPAHTHOMY KW3HH, THTHCHEI,
BOCIIPHATHIO HHBIX TOYEK OXpaHbI IPUPOBI U
3pCHHSI. T.I1.

2. O0beM pauCHUIVIMHBI (MOAYJIsI) B 3a4eTHBIX EIMHMLAX C YKa3aHHeM KOJHMYecTBa

BbIICJICHHbBIX Ha

aKaJeMH4YeCKHMX 4acoB, KOHTAKTHYI0 paldory o0y4ammmxcsa ¢
npenojaaBarejgeM (M0 BHAAM Y4YeOHbIX 3aHATHH) M HAa CAMOCTOSAITEIbHYI0 PpadoTy
o0yJaromuxcs
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3. Coaepxanue AUCHMIUIMHBI (MOAYJisi), CTPYKTYPMPOBAaHHOe IO TemMaM (pa3jgejam) C
YKa3aHHEM OTBEJEHHOI'0 HAa HHUX KOJMYeCTBA aKAaJAeMHMYEeCKHX YacOB M BH/JI0B Y4eOHBIX
3aHATHH.

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUYECMEA AKAOEMUYUECKUX YACO8 U
6U006 yUEeOHBIX 3aHAMUIL

KosmmuecTBo wacoB o
dbopmam oOyueHus

HaunmenoBanue paznena u tem

JIeKIIMOHHBI
€ 3aHITUA
Jlaboparopu
bIE 3aHATUS
Camocrosre
JIbHAS
naboTa

Paznea |. [IpeameT 1 MeTOABI MUKPOOHOJIOTHH

Tema 1. Ucropus MUKpOOHOJIOTHH.

Tema 2. MukpoOuosoruueckasi TEXHHUKA.

Paznen Il. Crpoenne u mopdoaornyeckoe pasHoodpazue
MMKPOOPraHNU3MOB

Tema 1. OcobeHHOCTH CTPOEHHSI MUKPOOPTaHU3MOB.

Tewma 2. Mop@domoruueckoe pazHO0Opa3ue MpoKapuoT. 2 2 20
Tema 3. IloBepxHOCTHBIE CTPYKTYphl M MeMOpaHHBIN ammapar
OaxkTepuaibHBIX KIeTOK. [loaBHKHOCTD OaKTEpUi.

Tewma 4. l{luromiazma 6akTepHalbHBIX KJIETOK. [ €HOM MpOKapHoOT.
Paznea |11. PazBuTHne n pasMHoKeHHe MUKPOOPTraHU3MOB

Tewma 1. Kierounslii Uk 6GakTepuil.

Tewma 2. [Tokosmuecs Gpopmbl 6akTepwii. 2 18
Tema 3. Poct Gakrepuii B mepuoIM4ecKoil KyJabType M HEMpepbIBHOM
KYJbTYpE.

Paznea IV. MeTa6ou3M npokapuor

Tewma 1. [IpeBpanienne MUKpOOpraHU3MaMHi COCTMHEHUN YTIIepo/Ia. 1 2 22
Tewma 2. [IpeBpalieHne MUKpOOpPraHU3MaMy COEIMHEHHH a30Ta.
Pa3nea V. CucremaTnka npoKapuor. - 6
Pazgen VI. Dko0rusi MUKpOOPraHu3MoB.

Tema 1. OTHOIIEHHE MUKPOOPTaHWU3MOB KucIopoay. Mukpodiaopa
BO3/yXa.

Tema 2. OTHOIIEHHE MUKPOOPTraHU3MOB K Bojie. Mukpo@iopa BoJbI.
Tema 3. OTHOIIEHNE MUKPOOPTraHU3MOB K TEMIIEPATYpE.

Tema 4. OTHOIIEHHE MUKPOOPTaHU3MOB K KHCIIOTHOCTH CPEJbI.

Tema 5. Pomp Oakrepuii B JKM3HM uYelloBeKa. bakrepuanbHble
MH(EKIIMOHHBIEC 3a00JICBaHMSI.

[EEN
N

10

BCET'O: 4 10 85




3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUCUUnIUHbL

PA3JEJ I. IPEAMET U METOJAbI MUKPOBUOJIOT'!

OTtkpbiTHe MUKpoOpranu3MoB A. JleBeHrykoMm. CTaHOBJIEHHE MUKPOOHMOJIOTUU KaK HAYKH.
CoBpeMeHHbIE  JOCTHKEHHS MHUKpPOOMOJIOTMH. MeTroabl  KJIacCH4eCKOH  MHUKpPOOMOJIOTUU:
MUKPOCKOTINS, CTepUIM3aLus, KYJIbTUBUPOBAHUE, XpaHeHue MHUKpPOOPTaHU3MOB.
Muxkpobuonorudeckass TexHuka. Buasl MukpoOHonoruyeckux jgabopaTopuid, mpaBuia paboThl B
HUX.

PA3JIEJI I1. CTPOEHUE n MOP®OJOI'MYECKOE PA3HOOBPA3HUE
MUKPOOPI'AHU3MOB
Oco0eHHOCTH CTPOEHUSI MUKPOOpraHu3MoB. Mopdosoruueckoe pa3sHooOpazue mpoKapuoT.
[ToBepXHOCTHBIE CTPYKTYPHl U MEMOpaHHBIN amnmapar OakTepualibHbIX KieTokK. CTpoeHue
KJIETOYHOM CTEHKM TPaMIOJOXKUTENbHBIX U TIpaMOTpULATeNbHBIX OakTepuil. JKryTukw.
[TonBmwxHOCTH OakTepuid. Takcucel. [{uTomnazma GakTeprUaIbHBIX KIETOK. | €HOM MPOKapUOT.

PA3JIEJI I11. PABBUTHUE U PASMHOKEHUE MUKPOOPI'AHU3MOB

Knerounsnii mukn Oakrepuid. Jlenmenue. Ilokosimuecs ¢opMbl  OakTepwii. DTarmbl
oOpa3oBanus 3H10cnop. Poct GakTepuil B NepUOANYECKON KYyIbTYpe U HENPEPBIBHON KYJIbTYypE.
[IpoToyHO€E KYJIBTUBUPOBAHHUE.
HNurtepakTuBHas gopma: neknus-Oecena.

PA3ZJIEJ IV. METABOJIN3M ITPOKAPUOT

[IpeBpaiieHie  MUKpPOOpPraHM3MaMH  COEAMHEHMH  yriepoga. Tumbl  OposkeHHs.
[lpakTnyeckoe TpUMEHEHHE OaKTEepHil, OCYIIECTBISIIONMX OpokeHHe. bakTepuanbHbINA
dorocunTe3. Xemocunrezupyromue Oakrepuu. [IpeBpaiieHue MHUKpOOpPraHMU3MaMy COEJUHEHUH
azota. AMMOHUGUKaIWs, a30ThUKcanys, HUTpUUKays, aeHuTpupukanus. Ponp Oakrepuii B
KpPYrOBOpPOTE BEIIECTB M SHEPIHH B OHochepe.

PA3JIEJI V. OKOJOI'SA MUKPOOPI'AHU3MOB

OTHOIIEHME MHKPOOPTaHU3MOB  Kuciopoay. Mukpoduiopa Bozayxa. Ilokazarenu
CaHUTAapPHOTO MUKPOOHOJIOIMYECKOTO COCTOSHUS BO3/yxa. OTHOLIEHHE MUKPOOPTaHU3MOB K BOJIE.
Muxkpoduopa Boabl. CaHUTapHO-MUKPOOHOIOTHYECKast OLIEHKA BOJIBI.

Temmeparypa  Kak  TJaBHBIH  (akTop,  JTUMHUTUPYIOIIMH  JKU3HEAEATEIbHOCTb
MHUKpPOOPTaHHU3MOB. OTHolleHWe  MHMKPOOPraHM3MOB K  TeMIeparype. OTtHoleHne
MHUKPOOPIaHU3MOB K KHCIOTHOCTH cpefbl. Ponb OakTepuil B JKM3HM yenoBeka. baktepuanbHble
MH(pEKIMOHHBIE 3200JI€BaHUS.

4. Hepeqeﬂb y‘leﬁHO-MeTOIII/I‘IeCKOFO o0ecreyeHusi JIJI CaMOCTOSITEJILHOM paﬁoTbl
oﬁyqamu{nxcﬂ Mo JMCHMIIJINHE

OOmmii o0beM caMOCTOSTENbHOW paboThl CTYAEHTOB 10 JUCHUIUIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYJ€HTOB B TE€YEHHUE CEMECTPA.

AynuTopHas ~ caMOCTOsATEeNbHas paboTa  MOJApa3yMeBaeT  BEJCHHWE TETpaad IO
71a00paTOpHOMY MPAKTUKYMy, TZI€ CTYIEHT OTpakaeT XOJ Ka)XJO0ro MpPaKTHYEeCKOro 3aHATHS C
yKa3aHHEM pe3yJIbTaTOB ONBITOB (B BHJE PHUCYHKOB, BbIBOJOB). CTyleHTaM Ipejiaraercs
BBIMIOJTHEHHE TECTOBBIX 33JaHUN MO0 MU3YYEHHBIM TE€MaM, KOTOpPbIE BKJIIOYAIOT TEPMUHOJIOTUYECKUE
Bompockl. Tekymiass arTecTaluss C LEJIbI0 MOHMTOpMHIA KadecTBa OOy4deHHs U OaibHO-
PEUTHUHIOBOW OIEHKM YCIIEBAEMOCTH CTYyJEHTa MpEJCTaBlIeHa CJEeAYIOIMMH paboTaMu:
BBINOJIHEHHE Ja00paTOPHBIX paboT, pellIeHHEe TECTOBBIX 3aJaHui, yyacTie B «KpyribIx cTomax.

Jlis pyOGeXHOro KOHTpPOJISI 3HAHUM CTyAEeHTaM MpeJiaraeTcsl BBIMOJIHEHHE KOHTPOJIbHOIO
TECTUPOBAHUS 110 OJOKY TEM MIIH pa3fielioB.



BueaynuTtopHas camocrosTensHas paboTa BKIIOYaeT NPUOOPETEHUE CTYJCHTAaMH HaBBIKOB
paboThl ¢ y4eOHOH M Hay4yHO-MCCIIEAOBATENBCKOM JMTEpaTypoll M OCyLIeCTBIsETCS B (opme
HOATOTOBKH K YCTHBIM JIOKJIafaM (MUHH-BBICTYIUICHHSM).

Bonpocwt 0na camocmoamenvrozo uzyuyenusn ooyuarOuuMucsa
(npumepnvie memvl munu-evicmynienuit ona «Kpyznozo cmonay)

Passutne mukpobuonoruu B XIX Beke. Hayunas nesrensnocts @. Kona, P. Koxa, JI. ITactepa.
Bxutaj oTe4ecTBEeHHBIX YUEHBIX B Pa3BUTHE MUKPOOHOIOTHH.

Tunsl B3aMMOOTHOIIEHUH MUKPOOOB B OMOIIEHO3aX.

[TpoMbIlIIEHHOE TPUMEHEHNE MUKPOOPTaHU3MOB.

OtkpseiTre aHTHONOTHKOB. COBpEMEHHOE MTPOU3BOJCTBO aHTUOMOTUKOB.
[TouBenHble U pU30CHepHBIE MUKPOOUOIIEHO3BI.

@DakTOpHI 3alIUTHl OpraHM3Ma 4ejoBeka OT HHPEKINOHHBIX areHTOB.

Y CTONYMBOCTh MUKPOOPTaHU3MOB K AHTUMHKPOOHBIM areHTaM.
YcroitunBoCTh OakTepHii K pakTOpaM BHEITHEH CPEJIbl.

MuxkobakTepuu.

ApxebakTepuu.

bakTepuno3sl pacTeHUN.

HopmanbHas mukpodaopa yenoBeka.

XeMoauToTpodHEBIE Fy0aKTepHu.

XeMoopranoTpodHbie yOaKTepHH.

Pacnpoctpanenue GpoToTpodHBIX OaKTepHil B IPUPOIE.

CoNoA~AWNE

Tl e Y N SE S B
ok wdEO

Ilepeuens yueono-memoouueckux uz0anuil Kagheopvl no 6onpocam Opanu3ayuu
CamMocmoamenvHoi padomaol 00yUaOWUXCA

1. Kpacuoneposa 10.1O., Wnsuna H.A., Kacarkuna H.M., byrepo H.B.
MukpoOuosiorus:  yueOHO-MeToiMYecKoe TMocobue mo npeamery «Mukpobuonoruss u
Bupycosiorus» — Mocksa: MznatensctBo «®nuHTtan, U3narenscreo «Hayka», 2011. — 146 c.

2. HemoBa W.C., bessybenkoBa O.E., Ilorarypkuna-HectepoBa H.M. Mertonast
MHUKPOOHOJIOTHYECKUX UCCIEI0BaHM: yueOHO-MeToanyeckoe nocooue. - Yupgaosck: PI'bOY BO
«Yal'llY um. U. H. YaestaoBay, 2017. - 82 c.

5. HpnMeprle OLCHOYHBIC MAaTEPHUAJIBI IJIA IPOBECACHUSA TEKYIICI0 KOHTPOJIA YCIIEBAEMOCTH
H l'lpOMe)KYTO'—IHOﬁ aTTeCTalluu oﬁyqamumxca o JMCHHUIIJIMHE

Opranunsanus 1 NpoBe/icHUe aTTecTalnu 0aKkajiaBpa

®I'OC BO B COOTBETCTBUHM C «IIpUHIUIAMH» bOJIOHCKOro mpolecca OpUEHTHPOBaHbBI
MPEUMYIIECTBEHHO Ha BBIPA0OTKY y CTYJEHTOB KOMIIETEHIIUHA — TMHAMUYECKOro Habopa 3HAHMH,
YMEHMM, HaBbIKOB U JMYHOCTHBIX KAueCTB, KOTOpBIE <«IIO3BOJIST» BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha pPBIHKE TpyJa M YCIEHNIHO NPOPEeCcCHOHATBHO PpPEeaTn30BbIBATHCS.
TpaauunoHHBIE CpecTBAa 00YUEHHS] «COBEPUICHCTBYIOTCA» B pyciie KOMIIETEHTHOCTHOTO MOIX0/a.
HHOBallMOHHBIE CpeICTBAa OOy4YeHHUS aJanTUPOBaHbl [UIS IOBCEMECTHOIO TNPUMEHEHUs B
POCCUICKOM BY30BCKOW MPAKTHUKE.

CoOOTBETCTBEHHO, OILIEHKa YpOBHS  IOATOTOBJIEHHOCTH  CTYAEHTa  MpPEeaojiaraer
UCIOJIb30BaHUE KaK TPAJUIIUOHHBIX, TAK M HHHOBAIMOHHBIX (POPM (THUIIOB, BUJIOB) KOHTPOJIS.

Bce koMmMmeTeHIMM MO JaHHOM OuCHUIUIMHE (OPMHUPYIOTCS Ha HA4ajJbHOM (IIOPOTOBOM)
YPOBHE.

Llenr npoBeneHusi aTrecTallMd — IPOBEpPKa OCBOCHMSI 00pa30BaTENIbHON MPOrpaMMBbI
JUCHUTUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTENbHBIX PE3YyIbTATOB.



Tunbl KOHTPOJIS:

Texymas  arrecraunusi NpeACTaBleHAa  CICAYIOUIMMH  pa0oTaMu:  BBINOJHEHUE
1abopaTOPHBIX paboOT, pElICHUE TECTOBBIX 3aJaHul, yyacTue B «Kpyribix cToIax».

JlocTOMHCTBa TMPEJIOKEHHONM CHUCTeMbl MPOBEICHUS aTTeCTAllUU: CHUCTEMaTHYHOCTD,
HEIMOCPEICTBEHHO  KOppEJNUpYIoIIasicss C TpeOOBaHUEM TIOCTOSIHHOTO U HEMPEPBIBHOTO
MOHHMTOPHHIa KauecTBa OOYy4YeHHs, a TakKe BO3MOXKHOCTb OalUIbHO-PEUTUHIOBOW OLIEHKU
YCIIEBAEMOCTH CTYJICHTA.

IIpomexyTo4YHas aTTeCTALMsA OCYIIECTBIAETCS B KOHLE CEMECTPA U 3aBEpLIACT U3YUYCHUE
0J0Ka pa3fenoB AMCLUUIUIMHBL, IOMOTaeT OLIEHUTh 0ojiee KPYNHbIE COBOKYMHOCTH 3HaHUN u
yMeHu#, popMupoBaHe OnpeeIeHHBIX MPO(PECCHOHATBHBIX KOMITETCHIINH.

KonTposabHasi paboTa — BbIIIOJIHEHHE TECTOBBIX 3a/laHUH PyOEKHOIO KOHTPOJIS.

HTrorosas arrecranms — 3K3aMeH

O1leHOUHBIMU CPEICTBAMU TEKYILEr0 OLIEHUBAHMS SIBJISIOTCS: BBIIOJIHEHUE JIAOOPATOPHBIX
paboT, perieHrne TECTOBBIX 3a/laHul, yuacTue B « KpyribIx crosiax» (10KIaabl, MUHU-BBICTYIIJICHUS)
U T.II

KoHTponb ycBoeHMs Marepuana BeIETCSl PEryjasipHO B TEYEHHE BCEro CEMecTpa Ha
71a00paTOPHBIX 3aHATHSIX.

CPEIACTBA OHEHUBAHUAA,

Ne OO6pazoBarenbHble
UCTIOJIb3YEMBIC TSI TEKYIIETO OI[CHUBAHUS
/11 Pe3ybTaThl JUCIUATLTHHBI
rokasaressi pOPMUPOBAHUS KOMIICTCHIINN
OneHOYHBIE CPEICTBA IS TeKYIIeH aTTecTalun
OP-1, OP-3, OP-4, OP-5, OP-
1. | OC-1 Bemmonaenue 1a60paTopHOit paboThI 7, OP-8, OP-9, OP-10, OP-12,
OP-13, OP-15
. OP-1, OP-2, OP-6, OP-11,
2. | OC-2 Pemrennie TECTOBBIX 3aJaHHI OP-14, OP-17
3 OC-3 Yuactue B «Kpyribix cTonax» (JIOKJIaIbI, OP-1, OP-2, OP-6, OP-11,
" | MUHU-BBICTYIIJICHHS]) OP-16, OP-17
4. | OC-4 KontpoibHas pabota 85: :ILAOP_Z’ OP-6, OP-11,

OueHovHbIe CPeACTBA /1JIsl MPOMEKYTOUHOM aTTecTanun (IK3aMeH)

OP-1, OP-2, OP-3, OP-4, OP-
6. | OC-5 Dk3ameH B opMe YCTHOTO coOeceIoBaHUS 6, OP-8, OP-9, OP-11, OP-12,
OP-14,0P-16

OnucaHue OLEHOYHBIX CpPEJICTB, MPOLEAYphl U KPUTEPUHM OLIEHUBAHUS HWHIUKATOPOB
JOCTIDKEHUS] KOMITeTEHLMH Ha pa3IMYHbIX JTanmax uX (OpMUPOBaHMA B MPOIECCE OCBOCHUS
o0Opa3oBaTeNbHOIl NporpaMMbl MpezacTaBieHbl B DOHJIE OLEHOYHBIX CPEICTB ISl TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH M MTPOMEXKYTOUHOM aTTeCTAI[H 110 JUCHUIUTHHE « MHUKPOOHOIOTHS».

Mamepuanst, ucnonv3yemole 011 meKyuie2o KOHMPOa ycneeaemocmu
o0yuarwuxca no OucyunIune

TecToBble BONPOCHI I Py0e:KHOT0 KOHTPOJIS N0 AUCHUIIIHHE
«MUKPOBUOJIOT UsI»

B BOITPOCAX NeNe 1 - 8 HASOBUTE INOHATUE/TEPMHAH
B BOITPOCAX NeNe 8 -30 BBIGEPUTE OJAUH ITPABUJIBHBIM OTBET



1. Uucras KynbTypa OAHOrO BHUIa OakTepHil, BBIBEJCHHAas B OMNpPEICIEHHBIX YCIOBUSX,
Ha3bIBACTCS

2. VY MHOruX OakTepuil MoBepX KIETOYHOM CTEHKH HMEETCs , IIPEACTaBIAIOIIas
CJI0¥ aMOp(HOTO CIIM3UCTOrO BEIIECTBA U3 KOMIUIEKCA MOJIMCaXapu/I0B.

3. ['pynma BHUpycOB, KIOHANBHO Pa3MHOXKAIOMIASCS, HUMeEIoLas psi OOIMIMX MPU3HAKOB H
3aHMMAIOILAsl ONPEIEIIEHHYIO KOJIOTHYECKYIO HULTY —

4. YHUUTOKEHHE MHKPOOPTaHU3MOB U BHPYCOB, CIIOCOOHBIX BbI3BaThb WH(MEKIIMOHHBIN
mporecce —
S. Metoa oOHapyXeHMs U OIIPEIeIeHHs IPOTUBOBUPYCHBIX aHTUTEN U BUPYCHBIX aHTUT'€HOB B

06pa3uax HCCIICAYEMOI'0 MaT€purajia Ha3bIBaCTCA

6. KonnyectBo Bupyca, cojeprKallerocsi B euHuLEe 00bEMa BUpyccoJiepKallero Marepuaia,
Ha3bIBACTCS
7. HuzkomonekynspHble 3alIUTHBIE PETYISTOPHbIE OCJIKH, CUHTE3UPYIOIUECS B OpraHu3Me B

OTBECT Ha I/IH(bI/II_[I/II)OBaHI/Ie BUPYCOM, HA3bIBAKOTCSA

8. BupycHble HHQEKIIUU C COXpaHEHHWEM BHUPYCHOTO T'€HOMa B T€HOME MH(MUIIMPOBAHHOMN KJIETKH,
XapaKTEePU3YIOUIMEeCs JUIMTEIbHBIM T[EPUOJOM pa3BUTHUA M pa3HOOOpa3veM KIMHUYECKHX
MPOSIBIICHUH, Ha3bIBAIOTCA

9. Hauvano "3onoTtoro Beka 6akTepuonoruu” cBsi3aHo ¢ paboTaMu

a) A. JleBenryka B) A. ®nemunHra

6) ®@. Kona r) P. Koxa

10. AnTHOaKTEepHAIBHOE BEILIECTBO, CEKpeTHpyemMoe rpubom poaa Penicillium, 6suto oTkphiTO
a) K. Ban Hunem B) A. KiroiiBepom

0) A. ®aemMuHTOM r) JI.1. BaHOBCKUM

11.  Jlodorpuxu - 310

a) OaKTepuH, UMEIOIINE MHOXKECTBO KT'YTUKOB 110 BCEH MOBEPXHOCTHU KIETKH
6) 6akTeprH ¢ MOHOIIOJIIPHBIM MOJUTPUXUATBHBIM PACIIOIOKEHUEM KI'YyTUKOB
B) OaKTepuu ¢ OUIOISIPHBIM MTOJIUTPUXHATEHBIM PACTIONIOKEHUEM KI'YTHKOB

') GaKTepUH C OJJHUM KI'yTUKOM

12. VY rpamorpuuaTenbHbIX OakTepuit

a) HeT JIMIIONPOTENHOB B) MHOT'OCJIOMHBIN MYPEUHOBBIN
KOMILIEKC

0) MHOTO TEXOEBBIX KHUCIIOT ') OTCYTCTBYIOT TEHX0EBbIE KHUCIOTHI

13. Tonpko GakTepuu MOTYT UMETh B KQUE€CTBE 3allaCHOTO YIJIeBOAA

a) LIEJUTI0JIO3Y B) rpaHyJe3y

0) Kpaxmai T') TJIUKOTeH

14. OcHoBHast pyHKIIHSI SHIOCTIOPHI OaKTepHil

a) pa3MHO)KEHHE B) IMepexHBaHWE HEOJIAronpUsTHBIX
YCIOBUU

0) pacmpocTpaHeHHE T') BEpHO BCE, yKa3aHHOE B MTyHKTax a), 0), B)



15. VYV asordukcupyrommx OakTepuii (EpPMEHTHBIM KOMIUIEKCOM, BOCCTAHABIMBAIOIIAM

aTMOC(EpHBIN a30T 0 aMMHUAKa, SIBJISIETCS
a) HUTpaTpeayKTa3a
0) HUTpPUTPEAYKTA3A

B) HUTPOTEHa3a
I) IpoTeasa

16.  Hurpuduxanuio ocymecTBIsAIOT OaKTepHH CeMENUCTBa

a) Azotobacteriaceae
0) Rhizobiaceae

B) Bacillaceae

r) Nitrobacteriaceae

17.  I'pammonoxxutenbHble OaKTepuu oTHOCATCSA K OTneny

a) Gracilicutes
6) Firmicutes

18.  IlmaHoOakTepuu OTHOCATCS K
a) TPaMIIOJIOKHUTEIbHBIM OaKTepUsIM
0) rpaMOTpHULIATEILHBIM OAKTEPHUIM

B) Tenericutes
r) Mendosicutes

B) apxebaKTepusim
') MHEKOILTa3MaM

19.  Mukpodopa Bo3ryxa XapakTepu3yercs oOIMM MUKPOOHBIM YrciioM. OHO MOKa3bIBaeT

a) o0ree coaepkanne OaKTEpHil B MOMEIICHUN

0) KOJIMYECTBO OAKTEPHi, OCEAAIONINX Ha TUIOMaab 1 M?3a 5 MUHYT

B) KOIU4ecTBO GakTepuii B 1 M° Bo3ayxa

F) o6mee KOJIMYCCTBO I'CMOJIUTHYCCKUX CTPCIITOKOKKOB 1 CTa(I)I/IJ'IOKOKKOB B IIOMCIIICHU U

20. Hopwmoii 17151 poJTHUKOBOM BOJIbI CYUTACTCS KOTH-UHACKC

a) "He 6onee 10
0) He 6osree 100

21. bakTepuodaru OTKpbUIH
a) ®@. JIebdnep u I1. Gpom
0) ®. Tyopt u @. JI’Opennb

22. Bupychl 4enoBeKa BIIEPBBIE OTKPBLT
a) E. Kacnepckuit
6) [lx. Makagpu

23. BI/IpyCBI CUHUTAIOT KUBBIMH CYHICCTBAMHU, TAK KaK OHU

a) oOpa3oBaHbI OeTKaMU U HYKJICMHOBBIMU
CUMMETPUIO
KHUCJI0TaMHn

0) crmocoOHBI B3aUMOICHCTBOBATH C KJIETOUYHBIMU

CaMOKOITUPOBAaHUIO,
MCM6paHaMI/I 1 NPpOHHUKATh B KJIICTKH
N3MEHYHUBOCTHIO

24. Bupyc Mmo3anyHoi 001e3H1 Tabaka UMEET CHMMETPUIO

a) CIUPATIbHYIO
0) UKOCAd IPUIECKYIO

25. YHHUKaIbHBIM (EPMEHTOM PETPOBUPYCOB SIBIISIETCS

a) puboHyKIeasa
0) oOpaTHast TpaHCKpHITAa3a

B) He 6omee 1000
r) He 6osree 10000

B) Jlx.JI. Yorcon u @. Kpux
r) @. XKakob u XK. Mono

B) V. Puun
r) ®. Kosn

B) UMEIOT YHOPSAJOYEHHYIO CTPYKTYpY U

F) HUMCIOT T'CHOM, CITOCOOHBI K

06na,uaroT HaCJICIACTBECHHOCTBIO n

B) CJIOKHYIO

I') KyOM4ecKyro

B) peIlIMKasa

I') IPOTEMHKHUHA3a

26. IIpaBunpHas MOCIEI0BATEIBLHOCTD 3TANIOB OHTOT€HE3a BUPYCa:



a) agcopOuMs — NPOHUKHOBEHHE B KIETKY —> TPAHCIOKAIMA —> PEIUTHKANus, PEHpOIyKIus —
cbopka
BUPYCHBIX YaCTHII ¥ CO3PEBaHUE
0) ancopOuus — TpaHCIOKaIUs — MPOHUKHOBEHUE B KIIETKY — pEIUIMKALU, pEIpOAYKLNs —
cOOpKa BUPYCHBIX YaCTHUI] U CO3PEBAHUE
B) TpaHCJIOKaIsi — aacopOIusi — MPOHUKHOBEHHE B KIETKY —> PEIUIMKALUsA, PEpOayKIUs —
cOopka
BUPYCHBIX YaCTHI] U CO3pEBaHHE
I') IPOHUKHOBCHUE B KJIETKY — aJCOpOIMsA — pEIUTUKAIWs, PEPOIYKIHsS — TPAHCIOKAIUsI —
cOopka
BUPYCHBIX YaCTHI] U CO3PEBaHHE

27. PHK(-)-Bupycsl 00s13aTebHO coaepkaT hepMeHT
a) JIHK-3aBucumyro PHK-nonmmmepasy B) TPAHCKPHUIITA3Y
0) PHAOHYKIIEA3y r) PHK-3aBucumytro JIHK-nonumepasy

28. IlpaBunpHas NoCI€10BAaTEIBHOCTD 3TANIOB cTaHaapTHoro nukia [HP:

a) snonranus uenu JAHK npu 70-75°C — omxur npaiimepos npu 40-60°C — nenarypauus [JHK
npu 90-95°C

0) omxur npaiimepoB npu 40-60°C — snounranus uenu JHK npu 70-75°C — genarypauus JJHK
npu 90-95°C

B) nenatypanus JJHK npu 90-95°C — snonranus uenu JJHK npu 70-75°C — oTxur npaitmepoB
npu 40-60°C

r) neHarypauust JJHK mpu 90-95°C — omxkur npaitmepoB npu 40-60°C — snonranus nenu [JHK
npu 70-75°C

29. O00I0YHBIM BUPYCOM SIBJIIETCS
a) Human papillomavirus B) Human immunodeficiency retrovirus
0) Hepatitis A virus r) Tobacco mosaic virus

30. Bupycsl OemeHcTBa OTHOCSTCS K CEMEHUCTBY
a) Poxviridae B) Orthomyxoviridae
6) Rhabdoviridae r) Flaviviridae

Mamepuansi, ucnoiv3yemole 0151 RPOMEHCYMOUHO20 KOHMPOJIA YCREBACMOCHU 00YUAIOUUXCA
no oucyuniune

Jk3amMeH B popMe YCTHOro codece0BaHUS

NPUMEPHBINA NEPEYEHB BOITPOCOB K DK3AMEHY

1. Mukpobuonorus kak Hayka. Mctopus MmukpoOuonoruu. Hayunas nestensHocts @. Kona, JI.
[Tacrepa, P. Koxa. OTkpbITHe aHTHOHOTHKOB. OTIU4Ms OaKTEpHii OT SyKapHOT.
Mopdomornueckue THIBI OaKTEPUH.

3. IloBepxHOCTHBIE CTPYKTyphl OakTepuii: Karcyla, MHKPOBOPCHUHKH. JKryTukm Kak
JIOKOMOTOpHBIE opraHouzbl OakTepuil. CTpoeHue OakTepUaTbHOIO Xryruka. [1oaBHIKHOCTD
6axtepuii. Takcuchl.

4. CrpoeHue U COCTaB KIETOYHON CTEHKH TPAMIIOJNIOKHUTENBHBIX W TPaMOTPHUIATEIbHBIX
OaKTepHil.

N

5. MemMmOpannsni anmapat Oaktepuii. [{uTommazma OakTepuanbHOW KIETKH. bakTepuanbHBIA
reroMm. [Tnasmuel. LuronnazmaTuyeckie BKIIIOYSHHUS.

6. CnocoObl geneHus OaKTepuil.

7. OO6mas xapakTepucTUKa MoKosmuxcs GopM 6akrepuid. ITanbsl 00pa3zoBaHUs SHIOCIIOP.

8. ®a3pl pocTa OakTepuil B IEPUOIUUECKON KyIbType. PocT 6akTepuii B HEMPephIBHOM KYJIBTYpE.

9.  MuKpoopranu3Msbl, OCyIIECTBISIONINE CTUPTOBOE OpOsKeHUE. XUMHU3M CIIUPTOBOTO OPOKEHHS.



10.
11.

12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.

30.
31.

32.

33.
34.
35.
36.

bakrepun, ocyniecTBIAIOIINE MOJIOYHOKUCIIOE OpOKEHHE.

Bakrepun,  ocymiecTBifOIME — MacIsHOKUCiIoe — OpoxkeHue.  bakrepuun-o30ynuTenu
IPOMMOHOBOKHUCIIOTO OpOXKEeHUs. YKCYCHOKHUCIbIE OaKTepUu M OAKTEpHH, OCYILECTBIIAIOLINE
YKCYCHOKHCIIO€ OpOXKEHHE.

MuUKpOOpraHu3Msel, OCYLIECTBISIONIME OpOKE€HHE IEeKTUHOBBIX BellecTB. AHa’poOHOe
pasiIoKeHUEe LEJUTI0I03bI OAKTEPUSMHU.

bakrepun — a30TduKcaTopsl.

bakrepun — ammonudukaropsl. Hutpudukamus. Jlenutrpudukanms. XeMOCHHTE3HPYIOLINE
OakTepuH.

Cucremaruka 1 HOMEHKJIATypa MUKPOOPIaHU3MOB. ApXeOaKTepHH.

Bakrepuanbublii poTOCHHTES.

OtHomeHue 6akTepuii K Kuciopoay. Mukpodiaopa Bo3ayxa.

OtHomrenue 6akTepuit K Boge. MUKpodopa BOIBL.

OtHomenue Gakrepuit k TeMnepatype. OTHoIIeHHEe OaKTepUil K KUCIIOTHOCTH CPEbl.
Bakrepun — Bo30yauTen nHPEKIMOHHBIX 32a00JIeBaHU YETIOBEKA.

B3anmoselicTBe MUKPOOPraHU3MOB U pacTeHUN. bakTepno3sl pacTeHui.

Mukpockonust Kak KJIacCUYECKUN METOJ MUKPOOUOJIOTHH.

Mukpobronoruyeckre NUTaTeNbHbIEe CPE/IbI.

MeToap! cTepuIn3ay, TPUMEHSIEMbIE B MUKPOOHOJIOTHH.

[Tpusnaku uaeHTUGUKAIMHU (K1accupUKam) OaKTepUd.

KynbTuBUpOBaHHE MUKPOOPTaHU3MOB.

TexHuKa OKpacku MUKPOOPIaHU3MOB 110 ['pamy.

TexHuKa MPUTOTOBICHUS PUKCHPOBAHHOTO OKPAIIIEHHOTO MUKpOIpenapara OakTepuii.
TexHuka noceBa MUKpOQIIOPHI Ha IUIOTHYIO MUTATEIbHYIO CPely HMOBEPXHOCTHBIM CHOCOOOM
pacTupaHuem.

TexHuka nepeceBa MUKpOOPraHU3MOB MUKPOOHOIOTMYECKOM METIeH Ha «KOCOi arapy.
[IpuroToBneHre TOYBEHHOW CYCHEH3WH JIi MHUKPOOMOJOTHMYECKOTO aHajh3a W TEXHHKA
10CeBa MUKPOQIIOPHI TOYBBI Ha MJIOTHYIO MUTATENbHYIO CPENy.

OmnpeneneHre KadyeCTBEHHOTO COCTaBa MHKPOOPTaHW3MOB (OakTepuii, aKTHHOMHIIETOB,
MHUKPOCKOIUYECKUX TPHOOB) MO KyJIbTYpabHBIM IPU3HAKAM.

KonmdecTBeHHBIN y4eT MUKPOQIIOPHI TOYBBI, BO3/1yXa, BOIBI.

TexHuKa NPUTrOTOBJIEHUS HAKOMUTEIbHON KYJIbTYPbI MACISTHOKUCIIBIX OAKTEPUH.

TexHUKa MPUTOTOBJICHUST HAKOMTUTEITFHON KYJIbTYPhI MOJIOYHOKHUCITBIX OAaKTEpUH.

[TprMeHeHre MUKPOOPTaHU3MOB U MUKPOOHOJIOTHUECKUX MIPENapaToB B CEIILCKOM XO3sIHCTBE.

Kpurepun oneHuBaHus 3HAHUH CTY/ICHTOB 0 JUCHUIINHE

B KOHIC U3YYCHHUA JUCHUILJIMHBI TOABOAATCA UTOTH pa6OTBI CTYACHTOB Ha JICKIUMOHHBIX U

J'Ia60paTOpHLIX 3aHATUAX IYTEM CYMMUPOBAHUA 38.p8.60TaHHBIX 0aJlIoB B TCUCHUE CeMECTpa.

®opmupoBaHue 0aNILHO-PEHTHHIOBOM OLICHKHU Pad0ThI CTyIeHTa

ITocemienune Pabora Ha
Tlocemenue
N a0OpaTOPHBIX | JTabOpaTOPHBIX DK3aMeH
JIEKIIAHA .
3aHATHH 3aHATUAX
PasbanmoBka 2% ]=2
= 10 BUIaM 5x1=5 6annos 229 GamioB 64 Gamna
5 Oayuta
2 pabot
0| CyMMapHBIi
o Y P 2 Oaia 7 0auIoB 238 GamoB 300 GamroB
10| MaKCHUMAJIbHBI
o max max max max
# Oaiun




Kpumepuu oyenusanus pabomol 0b6yuaoue2ocs no umo2am 5 cemecmpa

Onenka bamasl (3 3E)
«OTJIMYHOY 271-300
«XOPOIIIOY 211-270

«YZOBJIETBOPUTEIHHO» 151-210
«HEYAOBJIETBOPUTEIHHO» 150 u menee

6. MeToauuecKkue YKazaHus 1Jid oﬁyqamumxcﬂ M0 OCBOCHHIO TUCHHUIIIMHBI (MO[[y.]'lﬂ).

[lo xaxmoil Teme IUCUUIUIMHBI NPEANojaraeTcsi MPOBEACHUE ayAUTOPHBIX 3aHITHH U
camocCTosTeNbHas padoTa.

[TonroroBka M TIpoBeNEHHUE JICKLIUH, JTAOOPATOPHBIX 3aHATHH JOJDKHBI MPEIyCMaTpUBATh
OIpe/ieIeHHBbI TOpsIOK. B M3l10)keHMM TeopeTHdyeckoro marepuana Haubosee 3PQPeKTHBEH
pOOJIEMHBIN MO/AXOJ, aKTUBUPYIOIIMIM IO3HABATEJIbHYIO JI€ATEIbHOCTh CTYAEHTOB. Tpelyercs
OPUMEHEHHE HarJIHOIO U JIEMOHCTPAlMOHHOIO Marepuana (Tabiaul, BHUIEOCIOKETOB,
IPE3CHTALUN U T.I1.).

JUis MONrOTOBKHM CTYIEHTOB K J1a0OpaTOpHOMY 3aHSATHIO Ha NpPEAbLAYIIEM 3aHATHU
npenojaBaTesb JODKEH ONPEIENIUTh OCHOBHBIE BONPOCHI M IPOOJIEMBbI, BBIHOCHUMBIE Ha
00CyX/leHHue, PEKOMEHJIOBaTh JIOMOJHUTENBHYI0O Y4YeOHYI0 U TEPHOAMYECKYIO JIUTEpaTypy,
pacckasatrh O MOPSIIKE U METOJIUKE €r0 IPOBEACHUS.

Mertoabl npoBeeHHs J1a0OPAaTOPHBIX 3aHATUI: HCCIEI0BATENbCKUM, BOINPOCHO-OTBETHBIE,
JUCKYCCHUOHHBIE, HAyYHBIX COOOILEHUHN MO OTJEIbHBIM BOIPOCAM TEMBbI, PEIICHUE YNPAKHEHUMH,
TECTOB M Jpyrue. JlesTenpHOCTh NpenojaBareis NpH IPOBEICHUU J1a0OPATOPHBIX 3aHATUN
HalpaB/iecHa Ha COBEPLICHCTBOBAHWE Y CTYACHTOB MHAMBUJYAJIbHBIX HAaBBIKOB pELIEHUS
TEOPETUYECKUX U MPUKIIAJHBIX 33/1a4, BEIpAOOTKY HaBBIKOB MHTEJUIEKTYalbHON paboThI.

Ha naGopaTopHbIX 3aHATUSAX CTYIEHTaM Ipe/UlaraeTcsi O3HaKOMIJIEHHE ¢ paboToil B
CHeLUaTU3UPOBAHHON J1a00PATOPUAX MUKPOOMOJIIOTUHU, TMCTOJOTUM U LIUTOJIOTHH, MOJEKYISIPHO-
TEHEeTUYECKUX HCcieoBaHui. B cBs3u ¢ stu HeoOxoammo oOpamaTh ocoOe BHUMaHUE Ha
co0JII0/IeHNE TEXHUKU 0€30IacCHOCTH MU MPOBEACHUHN J1a00PaTOPHBIX 3aHATUH.

B KkoHIEe Kkaxaoro 1abopaTOpHOTO 3aHATHS MpEnojaBarellb IMOABOIUT HTOI, pacKpbIBas
3Ha4YeHHEe 00CYKJIaeMbIX BOIPOCOB, OLIEHUBAET pabOTy, OTBETHI CTY/IEHTOB Ha 3aHSTUH.

MeTtoauyeckue peKOMeHAALMHU CTYACHTY

B cootBercTBUM ¢ y4eOHBIM IJIAHOM CHEIMAIBHOCTH AMCUUIUIMHA «MHUKpPOOHOIOTHSD)
M3y4aeTcsl CTyJ€eHTaMH OYHMKAaMH B 5 ceMecTpe.

VYcnemHoe u3ydeHue Kypca TpeOyeT OT CTYAE€HTOB MOCEIIEHUS JIEKLIUH, aKTUBHOW pabOThI
Ha JJaOOpaTOPHBIX 3aHSTUAX, BHIIIOJHEHHS BCEX Y4€OHBIX 3aJjaHUi MpernoaaBaTess, 03HaKOMJICHHS
U paboThl ¢ 6a30BBIMHM YU€OHMKaMU, OCHOBHOM U JOMOJIHUTENBHOM JUTEpaTypoi

Jlexuuu no aucuumiuHe «MUKpoOHOIOTHS» UMEIOT 0030pHBIM XapakTep U COCOOCTBYIOT
(GopMHpOBaHHIO HABBIKOB pabOThl C HayyHOW JUTEeparypoil. B KoHIE Jekuuu mnpenojaBaTeb
OCTaBJISIET BPEeMsI JUIsl TOTO, YTOOBI CTY/IEHThl UMEIN BO3MOXHOCTb 33J1aTh YTOUHSIOLIUE BOIPOCHI
110 U3y4aeMOMY MaTepHaiy.

[ToaroroBka k 1a0OpaTOPHBIM 3aHIATUSIM — BakHeHIIass GopMa caMOCTOSITENIbHON pabOThI
CTYZICHTOB HaJl Hay4yHOW M y4yeOHOI suTepaTypoil. Ha naGopaTopHOM 3aHATHH Ka)Iblid CTYIEHT
UMEEeT BO3MOXKHOCTb IPOBEPUTHh TIIyOMHY YCBOEHHUS ydeOHOro marepuana, IOKa3aTb 3HaHUE
0a30BbIX MOHATHI M3y4yaeMOW TUCHMIUIMHBL. PaboTa ¢ MUKpOOpraHM3MaMu, MHKpONpenapaTamu
MO3BOJISIET CTYJIEHTY COEAMHMUTDH IOJYYEHHbIE TEOPETUUYECKHE 3HAHMSI C PEHIEHHEM KOHKPETHBIX
UCCIIEIOBATEIbCKUX 33]]a4 B 00JIaCTH MUKPOOHOJIOTHH.

JlaGoparopHble 3aHATHS B paBHOM Mepe HampaBieHbl Ha COBEpPUICHCTBOBAHUE
UH/IMBUYAJIbHBIX HAaBBIKOB  PELICHMS HCCIENOBAaTEIbCKUX  337ay, BBIPAOOTKY HAaBBIKOB
MHTEJJIEKTYaJbHOM paboThl, MPUTOTOBJIEHHS (PUKCUPOBAHHBIX M HATUPOBAHHBIX IPENapaToB,
W3YYEHHUS CBOMCTB MUKPOOPTraHU3MOB.

VYcTHble A0KNaabl (MUHU-BBICTYIUIEHUS) IETAIOTCS MO KaXKIOH TeMe C LENbI0 MPOBEPKH



TEOPETUYECKUX 3HAHMNA OOYyYaroIerocsi, €ro CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HaHMsA, padoTaTh ¢ HHHOPMALMOHHBIMU PECYpCaMy U U3BJIEKATh HY>KHYIO HH(OpMALHIO.

Jlokmanpl  3aciaylMBalOTCs B Hayajge J1a0OpaTOPHOIO  3aHATUS  IOCIE€  U3Yy4YECHUs
COOTBETCTBYIOIIEH TeMBI. I[IpONOKUTENBHOCTh TOKJIAJa HE JOJDKHA MPEBBINATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET IO JKEJIAHUIO U3 PEATI0KEHHOTO CITUCKA.

ITpu nmoaroroBke AOKIaga CTYAEHT JOJDKEH U3YYHUTh TEOPETHUYECKMH MaTepHuall, UCHOJb3Ys
OCHOBHYIO U JIONIOJHUTENBHYIO JIUTEpaTypy, COCTABUTH ILJIaH J0KJIaAa (IepeueHb paccMaTpUBAEMbIX
UM BOIPOCOB, OTPAXKAIOLMX CTPYKTYpPY U IIOCIENOBATEIBHOCTh MaTepHaia), IOJArOTOBUTH
npe3eHranuo. [Inan qokaaga HeoOX0AUMO MPeBAPUTEIBLHO COINIACOBATh C MPENOAaBaTEIEM.
BeicTymiieHne [0MDKHO CTPOUTHCS CBOOOJIHO, yOeAuTenbHO M aprymeHTHpoBaHo. IIpemopaBarens
CIIC/IUT, YTOOBI BBICTYIUICHHE HE CBOJIMJIOCH K MTPOCTOMY BOCIPOU3BEACHHIO TEKCTa, HE JIOIYCKAeTCs
IPOCTOE YTEHUE COCTABJIEHHOIO KOHCIIEKTA JOKIaja. BeIcTynaromuii Takxke A0JIKeH ObITh TOTOBBIM K
BOIIPOCAM ayJIUTOPUU U JUCKYCCHH.

Bomnpocs! 1 caMOCTOATENBHOTO U3Y4EHUS CTyIeHTaMU yKa3aHsbl B 11.4 [Iporpammsl.

Ilnanbl 1a00paTOPHBIX 3aHATHIA

Ha naGopaTopHBIX 3aHATHAX CTYICHT JOJDKEH CTPOTO CIIEI0BAaTh HHCTPYKLIUSAM H TOPSIKY,
KOTOpBIE OmpenenseT npenoaanaresb. Llenb kaxmoit paboTel eMko chopmysrpoBaHa B Ha3BaHUU
naboparopHoit paboTel. X0/ 1a00paTOPHOTO 3aHATHS MOAPOOHO U3JI0KEH B MPAKTUKyMax (CM. 1. 8
[Tporpammer). Ocoboe BHHMMaHHE HYKHO YIENSATh TpeOOBaHHMSIM TeXHUKH Oe3omacHocTu. Ha
7a00paTOPHOM 3aHATUU KAXKIBbIH CTYIEHT MMEET BO3MOXKHOCTb NPOBEPUTH IIIYOMHY YCBOEHUS
yueOHOro MaTepuaina, IMOKa3aTb 3HAHWE TMOHATUN, TEPMHHOB, 3aKOHOB, METOJIOB (PU3HOJIOTHUU
pactenmii. OdopmieHue 1aboparopHOil pabOTBI C ONHUCAHUEM T[EPEYHS MATEPHUAJIOB U
o0opymoBaHus, Xofa paboOThl, €e pe3ylIbTaTOB U BHIBOJOB MPOU3BOJUTCS KAXJbIM CTYACHTOM B
CIIELMAJIbHOM TETPaIu.

JlaGopaTopHas padora Nel
Pa3nea 2. Crpoenue u Mmopgorornyeckoe pasHoodpazue MUKPOOPIraHU3MOB
Tema 1. OcoOEHHOCTH CTPOEHNS MUKPOOPTaHU3MOB.
Ilens: OcBONTH TEXHUKH IPUTOTOBIIEHUSI Ma3KOB U PA3JINYHBIE BUbI MUKPOCKOIINH.
OcHarueHnue:

KynbTypa kuieqHoi najiodku Ha ckonieHHoM MITA.
KynbsTypa cradpunokokka Ha ckormeHHOM MITA.
[TpenmeTHBIE CTEKNA.
Muxkpockor.
baktepuosornyeckue neTiu.
HabGops! kpacureneit
dunpTpoBasbHas Oymara.

Tepmocrar.

3agaHue:

1. TlpuroToBuTh HaTUBHBIE U (HUKCUPOBAHHBIE MA3KH.

2. Oxkpacutb (uKCUpOBaHHbIE Mpenapatel MeTogamu I 'pama, Lunsa-Hunecena,
Heiiccepa
IIpon3BecT UMMEPCHOHHYIO MUKPOCKOIIHIO.
4. O1ueHUT BO3MOXHOCTH MHUKPOCKOITMYECKOT0 METO/Ia B paMKax

MHUKPOOHOIOTHYECKUX HCCIIEJOBAHUM.

NGO~ wWdE

w

JlabopaTopnasi paGora Ne2
Paznen 2. Ctpoenue u mopdgosiorunieckoe pa3Hoodpa3ne MUKPOOPTraHU3MOB

Tema 2. Mopdomoruueckoe pasznooOpasue mpokapuor. Tema 3. IloBepXHOCTHBIE CTPYKTYpHI H
MeMOpaHHBIM anmapar OakTepuanbHbIX KieTok. [TonBumxHOCTh Oakrepuii. Tema 4. LluTtormmasma
OaKTepHaTIBHBIX KJIETOK. | €HOM IpoKapuorT.

Llenb: OcBOUTH METOJ M3y4eHUSI MOP(POJIOTHUECKUX U THHKTOPUAIBHBIX CBOHCTB. OCBOUTH



TEXHHUKU MPUTOTOBJICHUS Ma3KOB pa3JlaBiIeHHON U BUCsuel Kariu. OCBOUTH METO/IbI BBISIBIICHUS
KJIETOYHBIX CTPYKTYpP MPOKAPHUOT.
MHUKPOOPTaHHU3MOB.
OcHarueHue:
Kynbrypa kumednoit nainouku Ha ckomeHHoM MITA.
Kynbrypa cradpunokokka Ha ckomeHHoM MITA.
[IpenMeTHbIe CcTEKIIA.
Muxkpockor.
bakTepuonoruyeckue neriu.
HabGops! kpacuteneit
QunpTpoBasbHAs Oymara.
TepmocTar.

3anaHue:

1. TIpuroToBuTh HaTUBHBIC U (PUKCUPOBAHHBIC MA3KHU.

NG~ WNE

2. Oxpacutb (pukcupoBaHHBIE IIpenaparsl MeTogoM ['pama.
3. IlpousBecTu MMMEPCHOHHYIO MUKPOCKOIIHIO.
4. OueHutb MOP(OJIOTUUECKHE U TUHKTOPUATbHBIEC CBOWCTBA MUKPOOPTaHU3MOB.

JlaGopaTopHas padora Ne3
Paznea |11. Pa3BuTHe 1 pasMHOKeHHe MUKPOOPTraHU3MOB
Tema 3. Poct Oaktepuii B HIEpHOJIUUECKON KYJIbType U HEIPEPHIBHON KYJIbTYpE.
[{enb: OcBOUTH METO/bI KYJIbTUBHUPOBAHUS OaKTEpUil Ha KUAKUX U IUIOTHBIX MUTATEIbHBIX CPEIAX.
OcHaileHue:
[TpoGupku ¢ KylnbTypaMu MUKPOOPIaHU3MOB B KUAKOU cpejie.
Yamku ¢ MITA.
Yamku co cpenoit IH0.
Yamku ¢ XKCA
Yamkuy ¢ KpOBSHBIM arapom
Cpena MIIb.
[TpoOGUPKH CO CKOIIEHHBIM arapom.
[TpoOupku ¢ YMCTON KyIbTYpOH KUIIEYHOH MaT0uKH.
3aganue:
1. M3yuuTh ycrnoBHs KyIbTHBUPOBAaHUS OAaKTEpUi Ha MCKYCCTBEHHBIX MTUTATEIbHBIX
cpenax.
2. Hayuutbcs onpenensrts ¢a3bl pocta 0aKTpUil Ha HCKYCCTBEHHBIX MUTATEIbHBIX
cpenax.

ONoGa~WNE

JlaGopaTopHas padora Ne6

Pa3nen 1V. Mera6oau3m npokapuor
Tema 1. [IlpeBpameHue MHKpOOpraHM3MamMu  COE€IMHEHMH  yriepoaa. IIpeBpamenue
MHUKPOOpPIraHU3MaMH COeIMHEHHUH a30Ta.

enb: OCBOUTH METOIBI HMACHTH(HUKAIMYA MPOKAPUOT HA OCHOBAHWH PACHICTIIICHUS CpPE
KopoTkoro psga I'mcca. OcBOMTH MeETOABI  WACHTHU(HUKAIMKM TNPOKAPUOT HA OCHOBAHUU
pacuiernyieHus nenToHoB. OCBOUTh METOMAbI KyJIbTHMBUPOBAHUS W HJEHTH(UKALKMU a’po0OB U
aHa’po0OB.

OcHnaiuenue:

1. TIpobupku ¢ KyJIbTypaMH MUKPOOPTaHU3MOB B JKUJIKOHU cpejie.

Yamkn ¢ MITA.
Yamku co cpenort DHAO.
[Ipo6upku ¢ kopoTkum psiaoM ['ncca.

[IpoGupku ¢ KyIbTypaMu MUKPOOPIaHU3MOB B KHUAKOU cperie.

ok wn

Yamku [Terpu ¢ KOMOMHUPOBAHHBIM TOCEBOM aHa3poOoB (MeTox DopTHEpa)



7.
8.
9.

Yamku ¢ XKCA
Cpena Kurra-Tapouu
Yamku ¢ KpOBSIHBIM arapom

10. [TpoOupKu CO CKOUICHHBIM arapom.

11. ITpoGupku ¢ YUCTON KYAbTYPOH KUIICYHOHW MATIOYKH.

3amanue:

1.

okrwn

I/I3quTL YCIOBUA paClICIVICHUS IICIITOHOB MUKPOOPTaHU3MAMU B a3aTCOACPIKAIINX
cpenax.

OneHuTh pe3yNbTaThl PACIICIUICHHS IETITOHOB KaK 3Tall UACHTU(DUKAIINHA OaKTEPHIA.
pe3yabTaThl PACIICIUICHHS IIENTOHOB KaK 3Tall HICHTH(GUKAINN OaKTepHd.

W3yuuTh yCIOBHS KYJIbTUBUPOBAHUS a3pOO0OB U aHA’POOOB.

HayuuTbcst BBIACIATH YUCTYIO KYJIBTYPY a9pOOHBIX U aHAIPOOHBIX
MHUKpPOOPTaHU3MOB.

JlaGopaTopHnas padora Ned

Paznea VI. Dxojiorusi MUKpOOPraHu3MoB.

Tema 1. Mukpodopa Bozmyxa. Tema2. OTHOIIEHHE MHUKPOOPTaHU3MOB K Boje. Mukpoduiopa
Bojbl. Tema 3. Mukpoduiopa moussbl.

Hens: OcBOUTH METO/IBI KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHayin3a mpod Bo3ayxa. OCBOUTH
METO/Ibl KaUeCTBEHHOT0 M KOJMYECTBEHHOT0 yueTa mpod Bobl. OCBOUTH METO/IbI KAYECTBEHHOTO U
KOJIMYECTBEHHOTO y4eTa MPO0 IMOYBHI.

OcHarueHue:
1. Yamxku c MITA.
2. Yamku co cpenoit DHo.
3. Yamxku ¢ )KCA
4. TIpoOupxku ¢ kopoTkuM psigom ['ncca.
5. Yamku ¢ KpOBSIHBIM arapom
6. IIpoOupKH CO CKOIIEHHBIM arapom.
3ananue:
1. U3yuuth MeTOBI MOCEBA BO3/yXa HA UCKYCCTBEHHBIC TUTATEIBHBIC CPEIBI.
2. HayuuTtbcst MPOBOIUTH KQU€CTBEHHBIN U KOJTMUECTBEHHBIA yU4eT MUKPOOPTAaHH3MOB B
mpobax BO3yXa.
3. Hayuutbcs nenats BBIBOJBI O CaH.-dMUAEMHUUYECKO 0€30MacHOCTH BO3AyXa
3aKPBITHIX IOMEIICHUN.
4. W3y4uTh METOJBI MOCEBA BOJBI HA UCKYCCTBEHHBIE MUTATEIbHBIE CPEIBI.
5. Hayuutbcst mpoBOAUTH KaY€CTBEHHBIN U KOJTMYECTBEHHBIN YYET MUKPOOPTAaHNU3MOB B
po6ax BOIBI.
6. Hayuwrtbcs nenath BEIBOJBI O CaH.-dMUACMHUSCKON 0€3011aCHOCTH BOIBI U3
Pa3IMYHBIX UCTOYHUKOB.
7. W3y4uTh METOMBI TOCEBA TTOYBHI HA UCKYCCTBEHHBIC MTUTATEIHHBIC CPEIBI.
8. HayuuTtbcst MPOBOIUTH KQU€CTBEHHBIM U KOJTMYECTBEHHBINH YT MUKPOOPTaHU3MOB B
mpo0ax MOYBHI.
9. Hayuwutbcs nenath BHIBOJBI O CaH.-dMUAEMHUYECKOI 0€30MacCHOCTH TTOYBHI.

KonTposbnas padora

TecToBBIE BONPOCHI ISl PY0eKHOT0 KOHTPOJISI 10 AU CHUIJINHE
«MHUKPOBHOJIOT'USA U BUPYCOJIOTI USI»

B BOIIPOCAX NeNe 1 - 8 HASOBUTE HOHATHE/TEPMHUH
B BOITPOCAX NeNe 8 -30 BBIGEPUTE OJAUH ITPABUJIBHBIM OTBET



1. Uucrasg KynabTypa OAHOrO BuJa OakTepuil, BBIBEJCHHAas B ONpPEIEIEHHBIX YCIOBUSX,
Ha3bIBACTCS

2. VY MHOruX OakTepuil MoBepX KIETOYHOM CTEHKH HMEETCs , IIPEACTaBIAIOIIas
CJI0i aMOp(HOTO CIIM3UCTOrO BEIIECTBA U3 KOMIUIEKCA MOJIMCAaXapUI0B.

3. ['pynmna BHUpycOB, KIOHAIBHO Pa3MHOXKAIOMIAACS, HUMEIoLas psii OOIIUX NPU3HAKOB U
3aHMMAIOILAsl ONPEIEIIEHHYIO KOJIOTHYECKYIO HULTY —

4. YHUUTOKEHHE MHKPOOPTraHM3MOB U BHUPYCOB, CIIOCOOHBIX BBI3BaTh HWH(EKIMOHHBIH
mporecce —
S. MeTton oOHapyXeHUs ¥ OIIpeeeHHs] IPOTUBOBUPYCHBIX aHTUTEN U BUPYCHBIX aHTUT'€HOB B

06pa3uax HCCIICAYEMOI'0 MaT€purajia Ha3bIBaCTCA

6. KonnyectBo Bupyca, cojeprKallerocsi B euHuLEe 00bEMa BUpyccoJiepKallero Marepuaia,
Ha3bIBACTCS
7. HuzkomonekynspHble 3alIUTHBIE PETYISTOPHbIE OCJIKH, CUHTE3UPYIOIUECS B OpraHu3Me B

OTBECT Ha I/IH(bI/II_[I/IpOBaHI/Ie BUPYCOM, Ha3bIBAKOTCA

8. BupycHble HHQEKIIUU C COXpaHEHHWEM BHUPYCHOTO T'€HOMa B T€HOME MH(MUIIMPOBAHHOMN KJIETKH,
XapaKTEepU3YIOUIMeCs JUIMTEIbHBIM [EPUOJOM Ppa3BUTHUSA M Pa3HOOOpasveM  KIMHHYECKUX
MPOSIBIICHUH, Ha3bIBAIOTCA

9. Hauano "3onoTtoro Beka 6aktepuonoruu” cBsi3aHo ¢ paboTaMu

a) A. JleBenryka B) A. ®nemunHra

6) ®@. Kona r) P. Koxa

10. AuTHOaKTEepHABHOE BELIECTBO, CEKpeTUpyeMoe rprboM poaa Penicillium, 6suto oTkphIiTO
a) K. Ban Hunem B) A. KiroiiBepom

0) A. ®aemMuHTOM r) JI.1. BaHOBCKUM

11.  Jlodorpuxu - 310

a) OaKTepuH, UMEIOIINE MHOXKECTBO KT'YTUKOB 110 BCEH MOBEPXHOCTHU KIETKH
6) 6akTeprH ¢ MOHOIIOJIIPHBIM MOJUTPUXHUATBHBIM PACIIOIOKEHUEM KT'YTUKOB
B) OaKTepuu ¢ OUIOISIPHBIM MTOJIUTPUXHATEHBIM PACTIONIOKEHUEM KI'YTHKOB

') GaKTepUH C OJJHUM KI'yTUKOM

12. VY rpamorpuuaTenbHbIX OakTepuit

a) HeT JIMIIONPOTENHOB B) MHOT'OCJIOMHBIN MYPEUHOBBIN
KOMILIEKC

0) MHOTO TEXOEBBIX KHUCIIOT ') OTCYTCTBYIOT TEHXOEBbIE KUCIIOTHI

13. Tonpko GakTepuu MOTYT UMETh B KQUE€CTBE 3allaCHOTO YIJIeBOAA

a) LIEJUTI0JIO3Y B) rpaHyJe3y

0) Kpaxmai T') TJIUKOTeH

14. OcHoBHast pyHKIIHSI SHIOCTIOPHI OaKTepHil

a) pa3MHO)KEHHE B) IMepexHBaHWE HEOJIAronpUsTHBIX
YCIOBUU

0) pacmpocTpaHeHHE T') BEpHO BCE, yKa3aHHOE B MTyHKTax a), 0), B)



15. VYV asordukcupyrommx OakTepuii (EPMEHTHBIM KOMIUICKCOM, BOCCTaHABIMBAIOIINM

aTMOC(EpHBIN a30T 0 aMMHUAKa, SIBJISIETCS
a) HUTpaTpeayKTa3a
0) HUTpPUTPEAYKTA3A

B) HUTPOTEHa3a
I) IpoTeasa

16.  Hurpuduxammo oCcymecTBIAI0T OAKTEPHH CEMENCTBA

a) Azotobacteriaceae
0) Rhizobiaceae

B) Bacillaceae

r) Nitrobacteriaceae

17.  I'pammonoxxutenbHble OaKTepuu oTHOCATCSA K OTneny

a) Gracilicutes
6) Firmicutes

18.  IlmaHoOakTepuu OTHOCATCS K
a) TPaMIIOJIOKHUTEIbHBIM OaKTepUsIM
0) rpaMOTpHULIATEILHBIM OAKTEPHUIM

B) Tenericutes
r) Mendosicutes

B) apxebaKTepusim
') MHKOILTa3MaM

19.  Mukpodopa Bo3ryxa XapakTepu3yercs oOIMM MUKPOOHBIM YrciioM. OHO MOKa3bIBaeT

a) o0ree coaepkanne OaKTEpHil B MOMEIICHUN

0) KOJIMYECTBO OAKTEPH, OCEAAIONINX Ha TUIOMaab 1 M?3a 5 MUHYT

B) KOIU4ecTBO GakTepuii B 1 M° Bo3ayxa

F) o6mee KOJIMYCCTBO I'CMOJUTHYCCKNX CTPCIITOKOKKOB U CTa(bI/IJ'IOKOKKOB B IOMCIICHHUH

20. Hopwmoii 17151 poJTHUKOBOM BOJIbI CYUTACTCS KOTH-UHACKC

a) "He 6onee 10
0) He 6osree 100

21. bakTepuodaru OTKpbUIH
a) ®@. JIebdnep u I1. Gpom
0) ®. Tyopt u @. JI’Opennb

22. Bupychl 4enoBeKa BIIEPBBIE OTKPBLT
a) E. Kacnepckuit
6) [lx. Makagpu

23. BI/IpyCBI CUHUTAIOT KUBBIMH CYHICCTBAMHU, TAK KaK OHU

a) oOpa3oBaHbI OeTKaMU U HYKJICMHOBBIMU
CUMMETPUIO
KHUCJI0TaMHn

0) crmocoOHBI B3aUMOICHCTBOBATH C KJIETOUYHBIMU

CaMOKOITUPOBAaHUIO,
MCM6paHaMI/I 1 NPpOHHUKATh B KJIICTKH
N3MEHYHUBOCTHIO

24. Bupyc Mo3an4Hoi 0osie3HH Tabaka UMEET CUMMETPHUIO

a) CIUPATIbHYIO
0) UKOCAd IPUIECKYIO

25. YHHUKaIbHBIM (EPMEHTOM PETPOBUPYCOB SIBIISIETCS

a) puboHyKIeasa
0) oOpaTHast TpaHCKpHITAa3a

B) He 6omee 1000
r) He 6osree 10000

B) Jlx.JI. Yorcon u @. Kpux
r) @. XKakob u XK. Mono

B) V. Puun
r) ®. Kosn

B) UMEIOT YHOPSJOUYEHHYIO CTPYKTYPY U

F) HUMCIOT T'CHOM, CITOCOOHBI K

06na,uaroT HaCJICIACTBECHHOCTBIO n

B) CJIOKHYIO

I') KyOM4ecKyro

B) peIlIMKasa

I') IPOTEMHKHUHA3a

26. IlpaBunpHast MOCIEN0BATEILHOCTD ATANIOB OHTOT€HE3a BUpPYCa:



a) agcopOuMs — NPOHUKHOBEHHE B KIETKY —> TPAHCIOKAIMA —> PEIUTHKANus, PEHpOIyKIus —
cbopka
BUPYCHBIX YaCTHII ¥ CO3PEBaHUE
0) ancopOuus — TpaHCIOKaIUs — MPOHUKHOBEHUE B KJIETKY — pEIUIMKALUs, pEIpOAYyKLIN —
cOOpKa BUPYCHBIX YaCTHUI] U CO3PEBaHHE
B) TpaHCJIOKaIsi — aacopOIusi — MPOHUKHOBEHHE B KIETKY —> PEIUIMKALUsA, PEpOayKIUs —
cOopka
BUPYCHBIX YaCTHI] U CO3pEBaHHE
I') IPOHUKHOBCHUE B KJIETKY —> aJICOPOIHs — PEIUIMKAIMs, PENPOAYKIHS — TpPaHCIOKalus —
cOopka
BUPYCHBIX YaCTHI] U CO3PEBaHHE

27. PHK(-)-Bupychsl 00s13aTeIbHO coaepkaT GhepMeHT
a) JIHK-3aBucumyro PHK-nonmmmepasy B) TPAHCKPHUIITA3Y
0) PHAOHYKIIEA3y r) PHK-3aBucumytro JIHK-nonumepasy

28. IlpaBunpHas NMoCI€10BaTEILHOCTD 3TANIOB cTaHaapTHoro nukia [HP:

a) snonranus uenu JAHK npu 70-75°C — omxur npaiimepos npu 40-60°C — nenarypauus [JHK
npu 90-95°C

0) omxur npaiimepoB npu 40-60°C — snounranus uenu JHK npu 70-75°C — genarypauus JJHK
npu 90-95°C

B) nenatypanus JJHK npu 90-95°C — snounrauus uenu JHK npu 70-75°C — oTxur npaitmepoB
npu 40-60°C

r) neHarypauust JJHK mpu 90-95°C — omxkur npaitmepoB npu 40-60°C — snonranus nenu [JHK
npu 70-75°C

29. O00I0YHBIM BUPYCOM SIBJIIETCS
a) Human papillomavirus B) Human immunodeficiency retrovirus
0) Hepatitis A virus r) Tobacco mosaic virus

30. Bupycsl OemeHcTBa OTHOCSTCS K CEMEHCTBY
a) Poxviridae B) Orthomyxoviridae
6) Rhabdoviridae r) Flaviviridae

Pedepar
IIpumepHBbIii nepedyeHb TeM pedepaToB

1. PasBurue mukpoOuonoruu B XIX Beke. Hayunas nestensHocth ®@. Kona, P. Koxa,
JI. Iacrepa.

2. OrtkpsiTie BupycoB. Hayunas aearensHocts J.1. IBanoBckoro, M. beitepunka, @.
Jlepdnepa, Y.Punna, @. [Dpemns, ®. Toyopra.

3. Bxuag oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE MUKPOOHOJIOTHH.

4. Tunbl B3aMMOOTHOIIEHUH MUKPOOOB B OMOIIEHO3aX.

5. IIpomblinuieHHOE MPUMEHEHNE MUKPOOPTaHU3MOB.

6. OtkpbiTHE aHTHONOTHKOB. COBpEMEHHOE TIPOU3BOICTBO AHTHOMOTHKOB.

7. YCTOHYMBOCTH MUKPOOPIaHU3MOB K AHTUMHUKPOOHBIM areHTaM.

8. YcroitunBocTh OakTepuii K pakTopam BHEUTHEH CpeIbl.

9. MukoOakTepuH.

10. ApxebakTepun.

11. ITpoTHBOBUPYCHBIE MpETapaThl.

12. bakTepro3bl pacTEHHIA.

13. BupycHblil KaHIIEpOT€HE3.

14. HopmanbsHas MUKpodIiopa denoBexa.

15. XemonurorpodHbie 3yOaKTepuH.



16. XemoopranotpodHbie 3y0aKTepHUH.
17. Pacnpoctpanenue GpoToTpodHbIX OaKTepuil B IPUPOIE.

7. IlepeyeHb OCHOBHOH H ONMOJHHUTEJbHOW Yy4eOHO# JuTepaTypbl, UHTepHeT-pecypcos,
He00XO0AUMO¥ /151 0CBOEHMS M CHUILIUHBI.

OcHoBHas1 JInTepaTypa

1. 'epuet, M. B. Mukpo6uonorus: Yuebuuk / ['epaer M.B., Unbsmenko H.I'., Hlabyposa
JLH. - M.:HULl UTH®PA-M, 2020. - 263 c. (Briciiee o6pa3zoBanue: bakamagpuar) ISBN 978-5-16-
015357-5. - Tekcer : anexrponnsiii. - URL: https://znanium.com/catalog/product/1081661

2. Muxkpoo6uomnorus : yaeonuk / O.J]. Cunopenko, E.I'. bopucenko, A.A. Banbkosa, JI.H.
Boiino. — Mocksa : UHOPA-M, 2020. — 286 c¢. — (Bricuiee oOpa3zoBanue: bakamaBpuar). -
ISBN 978-5-16-009743-5. - Teker : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1227524

3. @upcos, I'. M. Bupyconorus u OuorexHonorus: yuedHoe mocodbue / @upcos .M.,
Axumona C.A., - 2-e uz., nonosHeHHOE - Bonrorpaa:Bonrorpanckuii [AY, 2015. - 232 c. - Teker
: anexktpounsiii. - URL: https://znanium.com/catalog/product/615175

JonoHUTeILHAS JUTEpPaTypa

1. Kucnenko, B. H. Mukpo6uonorus. [Ipaktukym : yuebnoe nocobue / B. H. Kucnenko. —
Mocksa : UTHOPA-M, 2020. — 239 c. — (Bsicmiee oOpazoBanue: bakanaBpuar). - ISBN 978-5-16-
015071-0. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/1016621

2. JlutBuHa, JI. A. O6mas canuTapHas Mukpoouosorus. Yacte 1 : yuebHOe mocodue / JI. A.
JlutBuna. - Hoocubupck : HI'AY, 2014. - 111 c. - Tekcr : onektponnsii. - URL:
https://znanium.com/catalog/product/516016

3. Kucnenko, B. H. Mukpo6uonorus : yuebnuk / B. H. Kucnenko, M. III. AzaeB. —
Mocksa : UTHOPA-M, 2019. — 272 ¢. — (Briciiee obpa3oBanue : bakamaspuar). - ISBN 978-5-
16-010250-4. - Tekcr : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1009634

Humepnem-pecypcol

-  «MuxkpoOuonorusi». Hayunelii >xypHan. / [OnekTpoHHBIH pecypc]. Pexum mgocryna:
http://naukarus.com/j/mikrobiologiya

- «lIpuknagnas Ouoxumus U MuKpoOuonorus». Hayunbeiii xypHan. /[DnekTpoHHBIN pecypc].
Pesxxum nmocryna: http://www.maik.ru/ru/journal/prikbio/#prettyPhoto

- «KnuHndeckas MHUKpOOHMOJOTHS M aHTUMUKpOOHas XuMmuoTepanus». HaydHbrii sxypHam. /
[DnexTponHbIit pecypc]. Pexxum moctyma: http://www.iacmac.ru/cmac/info/archive.shtml



http://naukarus.com/j/mikrobiologiya
http://www.maik.ru/ru/journal/prikbio/#prettyPhoto
http://www.iacmac.ru/cmac/info/archive.shtml
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