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1 Heau u 3agaun U3y4eHusi AUCUMIJIMHBI (MOIYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

enbto ocBoeHUsT TUCHUILIMHBI « MUKPOOMOIOTHSI ¢ OCHOBaMU BUPYCOJIOTMHM U OHMOTEX-
HOJIOTHM» SIBIAETCS (POPMHUPOBAHUE Y CTYACHTOB OOLIENPO(ECCHOHANBHBIX KOMIIETECHIIMNA B
MIPOU3BOJICTBEHHOHN, YYeOHON M MCCIIEIOBATEIbLCKOM JACATEIHHOCTH, a Takke (OPMHPOBAHUE Y
CTYZCHTOB-OMOJIOTOB TTTyOOKMX 0a30BBIX TEOPETUUYECKUX M TNMPAKTHUYECKUX 3HAHUM B 00JIaCTH
MUKpPOOHOJIOTHUH, C DIIEMEHTAMHU BUPYCOJIOTMH U OMOTEXHOJIOTUH, C TOYKU 3PEHUSI COBPEMEHHBIX
IpEeCTaBICHUN O pa3HOOOpa3H MHpPAa MUKPOOPTaHU3MOB KaK 4acTH OHOC(Ephl U UX POJIU B €€
YCTOWYHMBOM DPa3BUTUH. MHUKPOOUOJIOTHS - OJJHA U3 HanOoJiee aKTUBHO Pa3BUBAIOIIMXCS 00Ja-
cTel Omosjornueckoi Hayku. MUKpOOHasl KJIETKa - UJealbHBbI O0BEKT JUIsl M3YyYCHUS MOJIEKY-
JSIPHO-TEHETUYECKHUX MPOIecCOB B OMoI0oruu. MukpoOUoIorusi mpecTaBisieT co0oi He TOJIBKO
TEOPETUYECKHI HHTEPEC M0 U3YUCHUIO OMOJIIOTHYECKUX TPOLIECCOB, MPOTEKAIOUINX B MUKPOOHOM
KJIETKE, HO U B MPOM3BOJACTBEHHOMN AESTEILHOCTU YEJIOBEKa, MOCKOJIbKY MHUKPOOPTaHU3MBbI U
IPOAYKTHI UX KU3HEIACATEILHOCTH LIMPOKO HCIIOJIB3YIOTCS B Pa3IMYHBIX OOIACTSAX MPOMBIII-
JICHHOCTH, CEJIbCKOTO XO3sIiicTBa M MeIuIuHbL. V3ydeHune B paMKax AMCUUILIMHBI OCHOB BHpY-
COJIOTMH U OMOTEXHOJIOTHHU CYIIECTBEHHO PACHIMPSET TOPU3OHT 3HAHHM, a TaK)Ke MPUMEHUMOCTD
OCBaMBaEMbIX KOMITETEHIUH.

1.2 3agaun TUCHUILIHHBI

OcHOBHbIE 33/1a4U TUCUUIUIUHBL: c(POPMHUPOBATH Y CTYACHTOB: CIIOCOOHOCTH MPUMEHSATH
Ha MPOM3BOJICTBE COBPEMEHHBIC METObI 00pPaOOTKHM, aHAIM3a M CHHTE3a MOJICBOW, MPOU3BO/-
CTBEHHOU M JIa0OpaTOPHOM OMOJIOTHYECKONH MH(POPMAIIUH, TUIAHUPOBATH U TIPOBOIUTH MEPOTIPH-
SITHUSI TI0 Ta0OPATOPHBIM HUCCIIEIOBAHUSM, OIICHKE COCTOSIHHSI, OXpPaHE MPHUPOIHOMN Cpelbl U BOC-
CTaHOBJICHUIO OMOPECYpPCOB; PACCMOTPETh TEOPETUUYECKUE U MPAKTUUYECKHE OCHOBBI OMOTEXHO-
JIOTUU ¥ KYJIbTHUBHUPOBAHUS MUKPOOPTaHU3MOB C LIEIbI0 JAIBHEUIIETO MOMyUYeHUsI U MPUMEHe-
HUs OMOTperapaToB Ha UX OCHOBE, CHOPMHUPOBATH y 00YUYAIOIIUXCS TIPEICTABICHUSI O BO3MOX-
HOCTH HWCIOJIb30BaHUS OMOTEXHOJOTHYECKHX METOJOB B MPOMBIIUICHHOCTH, MEIUIMHE, CEllb-
ckoM xo3siicTBe. ChopMupoBaTh yMeHHE NMPUMEHSATHh 3HAHHE OMOJOTHYECKOTO Pa3HOOOpas3us
MUKPOMHpPA M KUCIIOJIb30BaTh METOIbI HAOIIOIEHUS, HICHTU(DUKAIINH, KIACCU(UKAIINH, BOCIIPO-
U3BOJICTBA M KYJbTUBHPOBAHUS KUBBIX OOBEKTOB — OaKTepHil, MUKPOCKONMYECKUX TPUOOB U
BUPYCOB JJIsl pelIeHus Mpo(ecCHOHANBHBIX 33/1a4. 3HAHUE B3aUMOCBSI3€ii MUKPOOPTraHU3MOB U
OKpYXaroIie cpebl MO3BOJUT MPUMEHSTh MPUHLHUIBI CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHu-
3aliH, UCTOIh30BaTh (PU3UOIOTUYECKUE, LUTOJIOTUYECKUE, OMOXUMHUYEcKHe, Onodusmdeckue
METO/Ibl aHAJIN3a JJIsl OLIEHKH M KOPPEKLHUU COCTOSHUS TAaHHBIX KUBBIX 00BEKTOB U MOHUTOPHH-
ra cpensl ux oburanus. Vzydenne aucuurianHbl « MUKpOOHOIOTHS C OCHOBAMU BUPYCOJIOTHU U
OMOTEXHOJOTHM» 00eCTeYyUT MOHUMaHKEe MPUHIIUIIOB, a TAK)KEe KOHKPETHBIX 0a30BBIX METOJIOB
NPUMEHEHUS B MPOGECCHOHATBHON JESTEILHOCTH COBPEMEHHBIX MPEJCTABICHUNH 00 OCHOBax
OMOTEXHOJOTMYECKUX M OMOMEIUUMHCKUX MPOM3BOJACTB, TEHHONW WH)KEHEPUH, HAaHOOUOTEXHO-
JIOTHH, MOJIEKYJISIPHOTO MOJAETHPOBAHUS, UCTIOIB3Ys METOJbl cOopa, 00pabOTKH, CUCTeMaTH3a-
IIUU ¥ TIPEJICTaBICHUS MOJIEBOM U J1a00paTOpHOIl HH(pOpMAIUH, TPUMEHSS HABBIKU PabOTHI C CO-
BPEMEHHBIM 000pYyI0BaHNEM, AaHATTU3UPOBATh MOIyICHHBIC PE3YIbTATHI.

1.3 MecTo AucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuunnuHa « MUKpOOHOIOTHS ¢ OCHOBAMU BUPYCOJIOTMHM U OMOTEXHOJIOTUN» OTHOCHUT-
cs1 K o0s13aTenbHOM yacT broka 1 «luciumiuas! (MoLynn)» y4eOHOro TUIaHa.

Kypc «Mukpobuonorus ¢ O0CHOBaMU BUPYCOJIOTHH M OMOTEXHOJIOTMHU» BaXX€H IJI CTY-
JIEHTOB-OMOJIOTOB, SBJISICTCS OJTHOW M3 0a30BBIX YUEOHBIX TUCIHMIUIMH MPOheCCHOHATBHOTO IHK-
Ja ToATOTOBKM OakanaBpoB 1o Hampasienuto 06.03.01 buosnorus. [[ns ycBoeHust Kypca cTyaeH-
Ty HEOOXOJIMMO OPHEHTHUPOBATHCS B BOIPOCaX OMOXMMHH, MOJEKYJISIPHONW OMOJIOTHH, LIUTOJO-
UM, XHMHU U 9KOJOruu. MIMeTh HaBBIKM CaMOCTOSTENbHON paboThl ¢ JUTEpaTypOM, BKIOYAS
NEPUOANYECKYI0 HAYUHYIO JIMTEPATypy MO OAKTEpUOJIOTHUH, BUPYCOJOTHMH U OUOTEXHOJIOTUH, a



TaKke HaBBIKM PAOOTHI C AJIEKTPOHHBIMHU cpefcTBaMu MH(popManuu. V3ydeHnio ITUCHHTUINHBI
IPEIIECTBYIOT TaKHe TUCHUIUIMHBL, Kak «Marematuka», « XuMus», «300J0rus», «boranukay,
«broxumMusi ¢ OCHOBaMHU MOJIEKYJISIPHON OMOIOTUNY, « DKOJIOTU», «LIUTONOTHS U TUCTONIOTHUSY.
Marepuansl JUCUUIUIMHBI UCHOJIB3YIOTCA CTYJCHTaMU B Hay4HOH paboTe MpH MOATOTOBKE BbI-
MYCKHOHM KBaTM(PUKAIMOHHON paOOThl U BayKHBI JUISL OCYIIECTBICHHUS MPAKTUUYECKOH JAeATeNbHO-
cTH OakayiaBpa OHOJIOTHH.

1.4 IlepeyeHb MJIAHMPYEMBbIX pPe3yJabTATOB 00y4eHHs MO AMCHHUILIMHE (MOAYJIIO), CO-
OTHECEHHBIX C MVIAHUPYEMBIMH Pe3yJIbTaTAMH OCBOEHHsI 00pa30BaTeJbHOI MPOrpaMMsbl

W3ydenue nanHOW y4eOHOW MUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHue y 00ydaro-

HIUXCSI CIICTYFONTUXKOMIIETEHITAN

KO,H W HAMMCHOBAHUC I/IH[lI/IKaTOpa*

P €3YyJIbTaThbL 06y‘I€HI/IH 10 JTUCLUITTIMHE

OIIK-1 CrocoOeH TPUMEHATHh 3HAHUE OWOJOTHMYECKOTO pa3sHOOOpasws W HCIOJIb30BaTh METOABl HAOIONEHUS,
uieHTUGUKALUY, KiIacCU(pUKaK, BOCIPOU3BOJICTBA U KYJIbTHBUPOBAHHS JKUBBIX OOBEKTOB ISl PEIICHHS IIPO-

(heccnoHaNBHBIX 3a7a4

HOIIK-1.1.

[ToHUMaeT TeopeTHIECKUE OCHOBBI MUKPOOHOIIO-
U, BUPYCOJIOTHH, OOTAHUKH, 300JI0THH, & TAKKE
POJTb OMOJIOTHYECKOTO Pa3HOOOpA3Us KaK BelIy-
1iero (pakropa yCTOHYMBOCTH KUBBIX CHCTEM H
6uochepsl B 1IETIOM.

3HAeT TEOPETHUYECKHE OCHOBBI OIEHKH MHUKPOOHOTO OHOpas-
HOOOpa3us, pojb OHopasHooOpasusi B MOANEPKAHUU KPYTo-
BOPOTOB OMOTCHHBIX JJIEMEHTOB B OmMocdepe, MecTo U poiib
MHUKPOOPIaHU3MOB B OCHOBHBIX OMOTCOXUMHUYCCKUX IMKIIAX

YMEeT MCIOJIb30BaTh OLEHKY MHKPOOHOTr0o OHopasHooOpasus
B ONPEJICIICHUN COCTOSIHUSI OMOLIEHO30B

BJIaleeT HaBbIKAMH JIA0OPATOPHOW OLIEHKHM MUKPOOHOTO OHO-
pasHoobOpasus

HOIIK-1.2.

[IpumMeHsieT B podecCHOHATBHOM NeSITeIPHOCTH
METOBI HAOTIOICHUS, HICHTU(DUKAIIUH, KIIACCHU-
(uKanuu, ¥ KyJIbTHBUPOBAHUS OHOJIOTHYECKUX
00BEKTOB B IPUPOTHBIX U TAOOPATOPHBIX YCIIO-
BUSIX;

3HACT TEOPCTUYECKUE NPUHLUIBI METONOB HaOJIIOJCHUS,
UIeHTU(HUKAIUY, KIacCUPUKAUKM, W KyJIbTHBHUPOBaHHSA
MHKpPOOHOJIOTMYECKUX 00BEKTOB (OaKTepuii, MUKPOCKOITHYE-
CKHUX IrpuOOB, BUPYCOB) B J1aOOPAaTOPHBIX M IPOMBIIIJIEHHBIX
YCIIOBUSIX

yMEEeT OCYILECTBIATh B JIaADOPATOPHOI IMPAaKTHUKE METO/bI
HaOJIO/IeHUs, UISHTUPUKANIMA W KyJIbTHBUPOBAHHS OakTe-
puii B Ja0OPATOPHBIX YCIOBHSIX

BIajieeT 0a30BEIMH MUKPOOHOJIOTHIECKAMHU JTA0OPATOPHBIMU
HaBbIKAMHU

HOIIK-1.3.

AHanmm3upyeT B3aNMOICHCTBHE OPTaHU3MOB pas3-
JIMYHBIX BUJOB APYT C APYTOM U CO Cpeoii oou-
TaHUsL.

3HAeT OCHOBHBIC ITyTH B3aMMOJCUCTBHS MHKPOOHOJIOTHYE-
CKHX 00BEKTOB JIPYT C IPYTOM U CO CPEIIOi 0OMTaHuUs

yMeeT HCIOJb30BaTh MUKPOOUOJIOTHYECKHUE METO/bI OLECHKH
B3aUMO/JICHCTBHS MUKPOOPTAaHU3MOB JPYT C APYTOM U C MPH-
poaHo# cpenoi

BJaJ€eT HaBbIKAMU OLCHKH B3aUMOJAEHUCTBHSI MUKPOOPIaHU3-
MOB JIDYT C IPYTOM H CO CpeJiol oOuTaHus

HOIIK-1.4.

VYyacTtByer B paboTax 10 MOHUTOPHHTY, OLIEHKE
COCTOSIHUSI OKpYJKaloIeil cpeapl 1 oxpaHe Onope-
CYPCOB.

3HAET OCHOBHBIC IIYTH MUKPOOHOJIOTHYECKON OLEHKH COCTO-
SIHUSL OKPYXKAoLEeH cpeibl

YMECT HUCHOJIb30BATh GaKTepI/IOHOFI/I‘IeCKI/Ie MCTOAbI
OLICHKH COCTOSAHUA HpPIpO[[HOﬁ Cpeabl

IS

BJIajleeT HaBbIKaMH paboThl Ha 1a0OpaTOPHOM 000pPYIOBaHUN
JUISL OLIEHKU COCTOSIHUSI IPUPOJHOM cpeibl

OIIK-2 CnocobeH NMpUMEHATh MPHUHIMIIBI CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3alliy, UCIIOIb30BaTh (YPU3UOIIO0-
THYECKUE, IUTOJIOTHYECKHE, ONOXNMHYIECKHE, OMO(DH3MIECKHE METOIbI aHAIN3a AJISl OLICHKN U KOPPEKIIMU COCTO-
SIHUSI KUBBIX 00BEKTOB 1 MOHUTOPUHTA CPEbl UX OOUTaHUS

HOIIK-2.1.

IMoHuMaeT mpUHIUIBI PpAOOTH OCHOBHBIX CHCTEM
JKH3HCOOECIICUCHUS M TOMEOCTaTHIECKOM pery-
JISIIAN )KU3HCHHBIX (DYHKIMHA y PACTCHHI U Y JKH-
BOTHBIX, CITOCOOBI BOCTIIPUSATHS, XPAHCHUS H TIe-
penayn HHPOPMAILUU, OPUCHTHPYETCS B COBpE-
MEHHBIX METOIUYECKHX IOIX0JaX, KOHIEMIHIX 1
npobiieMax GU3NOJIOTHH, [IUTOJIOTHH, OMOXUMUH,

3HAET MPUHIMIBI PabOThl OCHOBHBIX CHCTEM JKU3HeoOecrie-
YEHUSI 1 TOMEOCTATUYECKOM PEryJIsUy KU3HEHHBIX QYHKIUI
y OGakTepuii: MOp(hoJIOTHIO, CTPOCHUE, META0OTIH3M MIPOKAPH-
OTHYECKHUX OHOJIOTHYECKUX OOBEKTOB, OCOOEHHOCTH OCHOB-
HBIX JHEPreTHYECKHX MpoleccoB (OpOKeHHs, AbIXaHUS, Xe-
MO- 1 (hOTOCHHTE3) OaKTepHit

yMeeT OpHEHTHPOBATHECS B COBPEMEHHBIX METOAMYECKHUX
MOJX0/1aX, KOHIEIIINIX U IMpodiieMax (U3UOJIOTHH, ITUTOIIO-
THH 1 OMOXUMHH MHUKPOOPTaHN3MOB




KO,H U HAMMCHOBAHUC I/IH[lI/IKaTOpa*

P €3YyJIbTaThbL 06y‘I€HI/IH 10 JTUCLUITITIMHE

onopu3nKH. BIIaJIeeT HAaBBIKAMH OpTaHU3aIluu JJabOPATOPHOTO HCCIIEA0Ba-
HUS
HOIIK-2.2. 3HAeT NPUHIWIEI OICHKH B3aMMOCBS3H (U3UOIOTHIECKOTO

BhISBIISICT ¥ KPUTHYCCKH aHATU3UPYET B3aHMO-
CBSI3b (PU3NOJIOTUIECKOTO COCTOSTHUS 00BEKTa C
(hakTOopamMu OKpY>KaroIIeH Cpe/Ibl.

COCTOSIHHSI MHKPOOPIaHM3MOB C (DakTOpaMu OKpy’Karolei
cpeasl

YMECT KPUTHUCCKU aHAJIM3UPOBATH IMOJYUYCHHBIC B IIPOLECCE
na6opaTopH0171 ACATCIBbHOCTH PE3YJIbTAThI

BJIaIeeT HaBBIKAMH ITPOBEPKHU M OLIEHKH Pe3yJIbTaToB Jabopa-
TOPHOTO HCCJICJOBAaHMS B 00JIACTH OLICHKH B3aMMOCBSI3U CO-
CTOSIHMSI MUKPOOPTaHU3MOB C (haKTOpaMH BHEIIHEH cpejibl

HOIIK-2.3.
HpI/IMeHﬂeT OKCIICPUMCHTAJIbHBIC MCTOJAbI IJIs
OLCHKH COCTOSAHUA JKUBBIX OOBEKTOB.

3HACT MOCTAHOBKH J3KCHECPHUMCHTA IJIA MI/IKp06I/IOHOI‘I/I‘I€CKOﬁ
OLICHKH COCTOSAHUA HpPIpOZ[HOfI Cpeabl

yMEeT WCIOJb30BaTh MHUKPOOHOJIOTUYCCKAE METOIBI IS
MHUKpPOOHOJIOTHIECKOH OIEHKH COCTOSHUS IPUPOTHOM CPEIbI

BJaJeeT HAaBBIKAMH PAaOOTHI HA COBPEMEHHOM 00OpYIOBaHUH
JUTSL OLICHKU COCTOSTHFSI TPUPOTHOH Cpesib

OIIK-5 Cnioco6eH MpUMEHSTh B MPOPECCHOHAIBHON TeATeTbHOCTH COBpEMEHHBIS

MpencTaBieHus 00 OCHO-

BaX OMOTEXHOJIOTHYCCKUX H 6I/IOMC,Z[I/I]_II/IHCKI/IX IIPOU3BOACTB, TeHHOU WHXCHCPHUH, HaHO6I/IOTeXHOHOI‘I/II/I, MOJIEKY-

JISIPHOTO MOJISIIUPOBAHHS

HOIIK-5.1.

[ToHMMaeT NpUHIUIIBI COBPEMEHHOM OMOTEeXHO-
JIOTUH, IPUEMBI TEHETUYECKON HH)XEHEPHH, OC-
HOBBI HAHOOMOTEXHOJIOTUH, MOJIEKYISIPHOTO MO-
JIeIUPOBAHMUSL.

3HAET MUKPOOHOJIOTHYECKHE OCHOBBI PabOThI COBPEMEHHBIX
OMOTEXHOJIOTMYCCKUX MPOU3BOJICTB, UCIIOJIH30BAHUE IPUME-
HeHHs OaKTepuil B Ka4eCTBE OMOJIIOTHYECKOr0 arcHTa, OCHO-
BBl TEHETHYECKMX TpaHChopMalnuii OakTepuid W BHUPYCOB,
YIIBTPAMUKPOCKOIIMYECKOE CTPOCHHWE MHKPOOHOW KIIETKH H
BUPYCHOM YacCTHIIBI B KOHTEKCTE HAHOOMOTEXHOJIOTHUH, MOJIC-
KyJSIpHBIE OCHOBBI CTPOCHHUsI U (QYHKIMI OakTepHanibHbIX
CHCTEM MEXaHU3MOB JUISI UX MOJICIUPOBAHUSI

yMeeT HCIOIb30BaTh COBPEMEHHBIC MPEACTABICHUS MeXa-
HU3MaxX HAaCJIEJCTBEHHOCTH W W3MEHYHMBOCTH OakTepuii B
y4eOHOI M Hay4YHO-HCCICIOBATEIBCKON NCSITEIBHOCTH, MPH-
MEHSTh 3HAHUS 0 MUKPOOpPTraHU3MaxX Kak IICHTPaJbHOM arcH-
T€ COBPEMEHHBIX OMOTEXHOIOTHI

BJIaflceT HABBIKAMHU MPAKTHYCCKOH MHTEPIPETAllMUd TEOPETH-
YECKMX 3HAHUH B 00JAaCTH COBPEMEHHON OMOTEXHOJIOTHH,
MPUEMOB TCHETHICCKOH WH)KCHEPUHU, OCHOBBI HAHOOMOTEXHO-
JIOTUH, MOJIEKYJISIPHOTO MOJEIMPOBAHUSI, & TAaK)KE OCHOBHBIM
MOHSATHHHBIM allapaToM MHKPOOHOJIOTHH, CIIOCOOHOCTHIO
UCIIOJIb30BaTh €T0 Ha MIPAKTHKE

HOIIK-5.2.

OICHUBACT U POTHO3UPYET MEPCIEKTUBHOCTh
00BEKTOB CBOECH MPOodecCHOHANLHON JIeATENbHO-
CTH 11 OMOTEXHOJIOTUYECKUX MTPOU3BOJICTB.

3HACT MPUHIMUIBI TPOTHO3UPOBAHUS U OLECHKU OHMOTEXHOIO-
THYCCKOW TEPCHEKTHBHOCTA MHUKPOOHBIX IITAMMOB JUIS UC-
MOJIb30BAHUS B COBPEMCHHBIX OMOTEXHOJIOTHMYCCKHUX MPOU3-
BOJICTBax

YMECT B J'Ia60paT0pHLIX YCJIOBUAX OLHCHUTH cBoiicTBa OakTe-
PHUAITBHOTO IMITaMMa B YaCTH OLCHKU TEXHOJOTHYHOCTH

BJaJeeT HAaBBIKAMH TIPOBEPKH M OIEHKH OWOTEXHOIIOTHYE-
CKOM MEepCHEeKTHBHOCTHU JJIsI HCIOJIH30BAHUS B COBPEMEHHBIX
OMOTEXHOJIOTHYECKUX TPOM3BOACTBAX JIAOOPATOPHBIMH Me-
TOJIAMH

HOIIK-5.3.

JleMOHCTpHpPYET BIIaJCHUC MPUEMaMH OIpeese-
HUS OMOJIOTHYECKOH 0€30ITacHOCTH MPOIYKINT
OMOTEXHOJIOTHUECKHX U OMOMETUIIMHCKHX TIPO-
HU3BOJICTB.

3HACT OCHOBHBIC NIPHUHITAIIBI 6100e30MmacHOCTH IPOU3BOACTB,
CBSI3aHHBIX C MCIOJIb30BaHUEM OHMOJIOTHYECKOT0 arcHTa

yMEEeT CTEPUJIbHO OCYILIECTBIATh 0a30BbIe OIEpaIMU C MHK-
pOOHOJIOTHYECKUMHU areHTaMH (0akTepHalbHBIMH KYJIbTypa-
MH) C yueToM TpeboBaHHi Onobe301nacHOCTH

BJIafieeT HAJISKANIMMU HABbIKAMHU J1a0OPATOPHOW MUKPO-
Guosornueckoil paboThl ¢ peanu3aieil 6a30BOro MPUHIIUITA
0100e30acHOCTH




KO,H U HAMMCHOBAHUC I/IH[lI/IKaTOpa*

P €3YyJIbTaThbL 06y‘I€HI/I${ 10 JTUCLUITITIMHE

OIIK-8 CriocobeH mpuMeHATh Ha TPOU3BOACTBE COBPEMEHHBIE METOIbI 00pabOTKHY, aHaN3a M CHHTE3a MOJICBOH,
MPOU3BOJICTBEHHOH U 1a00paTOPHON OHOIOrHYeCKOl MHPOPMALMH, INIAHUPOBATH U MPOBOAUTH MEPOIPHUSITHS 110
71a00pATOPHBIM UCCIICAOBAHMSM, OLICHKE COCTOSIHHS, OXpaHe MPUPOIHOM Cpelibl U BOCCTAHOBICHUIO OHOPECYPCOB.

HOIIK-8.1. JleMOHCTpHUpYET BIaieHUE OCHOB-
HBIMH THIIAMH 9KCTICAUITMOHHOTO MJ1a00paTOpHO-
ro 000pyI0BaHHSI.

3HACT MPUHIUIBI PaGOThI OCHOBHOTO MHKPOOHOIOTHYECKOTO
o0opyoBaHus

yMEeT co3/1aBaTh IUIaH WUCCIICJOBAaHUN M paclpeaeiiarh 3a/a-
YM, B 3aBHCHUMOCTH OT IUIAHMPYEMOIO K IOJy4YEHHIO BHJIa
J1a00paTOPHON MUKPOOHOJIOIHYEeCKOH HH(POpPMaLIK

BJIaJICCT HaBbIKAMU OpraHU3allun na60paTopH0ro HucciacaoBa-
HHUA )11 OOCHKH COCTOAHUA KU BO3SMOKHOCTH BOCCTAHOBJICHU S

Ooropecypcos
MOIIK-8.2. TTornmMaeT 0coGEHHOCTH BHIOPAHHOro | 3HAET ACHEKThl INPUMEHEHH OUOITHKU MO OTHOIIEHHIO K
00beKTaM MHUKPOOHOJIOTHH — OaKTEpHsAM, MHKPOCKOIHYE-

00bekTa MpoheCCHOHANTBHOMN e TEIILHOCTH,
YCIIOBUSI €r0 COJCpIKaHUsl HPAOOTHI C HUM C y4e-
TOM TpeOOBaHUI OMOATHKH.

CKMM TpubaM W BHpycCaMm, a TaKKe MHKPOOHOJIOTHYECKUM
nporeccaM U OUOTEXHOJIOTHSIM, UCIIOIB3YIOIIUM KIIETKH JKH-
BOTHBIX M YeJIOBEKa

yMEeT ONpeAeisiTh ONTHMAIBHBIA PEXKUM YOUBKH OTpaOOTaH-
HOTO MHUKPOOHOJIOTHYECKOTO MaTepraia

BIIaJIceT HaBBIKAMH y4eTa TpeOOBaHHN OMOATHKHU MPHU padboTe
C MHKPOOpPraHu3MaMu

HOIIK-8.3. Ananu3upyer 1 KpUTUYECKH OLIEHH-
BAacT Pa3BUTHE HAYYHBIX HICH, HA OCHOBE UMe-
JOLINXCSl PECYPCOB COCTABIIACT IUIAH PELICHUS
MOCTABIIEHHOM 3aJ1a4¥, BEIOMPAET U MOTUDUITH-
PYeT METOMUYECKUE IPUEMBI.

3HaeT OCHOBHBIC MYTH OCHOBHBIC IMYTH ONTHUMH3AIIUU PEIIIe-
HHUS TIOCTaBJICHHOM METOMOJOIHYECKOM 3aadyu, CIOCOOEH
KPUTHYIECKH OIICHWBATh PAa3BUTHE HAYYHBIX HIEH B IeTEBON
MPeIMETHOMN 00J1aCTH

yMeeT CTPOUTH IUIaH JIAOOPATOPHOTO UCCIICAOBAHUS HA OCHO-
BaHUU HCXOJHO HUMEIOIIUXCA U OTMEPATHBHO MOAUPHUIMPO-
BaHHBIX METOIMYECKUX MPUEMOB

BJIaJICCT aAKTYaJIbHBIMU MI/IKpO6I/IOHOFI/I‘leCKI/IMI/I HaBbIKaMH

NOIIK-8.4. Ucnons3dyer B mnpodeccHoHaIbHON
JIeITeIbHOCTH COBPEMEHHOE 000pyZoBaHHE B
MOJIEBBIX U JIA0OPATOPHBIX YCIOBHSIX, 0OOCHOBBI-
BaeT IOCTaBJIEHHbIE 33aJauyll B KOHTEKCTE COBpe-
MEHHOTO COCTOSIHHSI NPOOJIEMBI, HCHOJIB3YET Ma-
TEMaTHYECKHE METOABl OLCHUBAHMS THIIOTES,
00pabOTKN SKCIIEPUMEHTAJIBHBIX JAaHHBIX, MaTe-
MaTHYEeCKOTO MOZEIHPOBAHUS OHOIOTHYECKUX
MIPOIIECCOB M aJICKBATHO OICHMWBAET JIOCTOBEP-
HOCTb M 3HAYMMOCTH IOJYYEHHBIX pE3yJbTaToB,
NPE/CTABISIET MX IIUPOKOIN ayIUTOPUH W BEIET
JHCKYCCHIO.

3HACT MCTOJAOJOTUYCCKUE OCHOBLI U MPUHIUIIBI TIPUMCHCHUA
MI/IKp06I/IOHOFI/I‘I€CKI/IX TEXHOJIOTUH U 060pyﬂ0BaHI/I${ B 1abo-
PATOPHLIX YCJIOBUAX IJId OLICHUBAHUSA HAYYHBIX U IMPAKTHYC-
CKHX I'MIIOTC3

YMECT NMPUMCHATH MI/IKp06I/IOHOFI/I‘IeCKI/I€ TCXHOJIOTMHU B Jia-
60paT0pHLIX YCJIOBUAX, OLUCHUBATL AOCTOBEPHOCTL U 3HAYU-
MOCTH TIOJIYYEHHBIX ITaHHBIX 6aKTCpI/IaHBHHX IIOCCBOB Ha
Pa3IMYIHBIE CPEABI, OIPEACIIATL YUCTOTY KYJIBTYP pPa3jINYHBI-
MH MCTOOaMH

BJaJeeT OCHOBHBIMH HaBBIKAMH TIPEACTABICHUS PE3yIbTATOB
MHUKPOOHOJIOTHIECKHAX HCCICAOBAHUNA IMIHPOKOH ayIUTOPHH,
000CHOBAHMS THUMOTE3 WMEIOMNUMCSI METOIOIOTUIECKHM all-
mapaToM

PesynbraTsl 00yueHHs 110 AUCIUILIMHE TOCTUTAIOTCS B paMKaX OCYIIECTBJICHUS BCEX BH-
JIOB KOHTAKTHOW W CaMOCTOSITETIbHOM pabOThl 00YJAIOMIMXCS B COOTBETCTBUU C YTBEP)KACHHBIM
y4eOHBIM IIJTAHOM.

WNHIuKaTOphl JOCTHXKEHHUST KOMITCTEHIIMH CUMTAIOTCS COPMUPOBAHHBIMH IIPU JTOCTIKE-
HUH COOTBETCTBYIOIIMX UM PE3YJIbTaTOB OOyUCHHS.

2. CTpyKTYypa M coiep:KaHUe JUCIHIIIHHbI

2.1 Pacnipenesienrie TPYA0EMKOCTH AUCHUIJIMHBI 10 BUIaM padoT

Obmas TpyA0EMKOCTh NUCHHUIUIMHBI COCTaBseT 4 3adeTHhIX equHUIbl (144 gaca), ux
pacrpeesieHue 1Mo BUiaM paboT MPEJICTABICHO B TAOIHIIE

Buabr pabor Bcero Dopma 00yueHus
4acoB OYHO- 3a049Has
OYHasi
3a04Hast
5 X X X
ceMecTp CeMecTp ceMecTp Kypc
(gacsr) (gacsr) (gackl) (gacsr)




KonTakTHas pa6oTa, B TOM 4ncie:
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHS JIEKIIMOHHOI'O TUIIA 18 18 — — —
J1a00paTOpHBIE 3aHSATHS 34 34 — - —
MPAKTUYCCKHUE 3aHITHS — — — — —
CEMUHAPCKHE 3aHATHS — — — — —
WMnas koHTakTHast pabdoTa:
Konrposs camocTosiTensHON paboTh 5 5
(KCP)
[Ipomexytounas arrecraums (MKP) 0,3 0,3
CamocrosiTeabHasi padoTa, B TOM YHC-
ae:
Peghepam/acce (noocomoska) — —
Camocmosmenvnoe usyyenue pasoenos,
CamMono02omosKka (npopabomka u noemo-
penue IeKYUonHO20 Mamepuana u mame- 17 17
puana y4eOHUKO8 U YueOHbIX nocodul,
Nn0020MOBKA K 1aO0PAMOPHBIM 3AHAMUAM,
KOJNOKGUYMAM U M.0.)
IToaroToBKa K TEKyIeMy KOHTPOJIIO 34 34
KonTpoas:
IToaroToBKa K 3K3aMeHy 35,7 35,7
Oomast Tpyaoem- yac. 144 144
KOCTh B TOM 4YHcCJe KOH- 573 573

TaKTHasi padoTa

3a4. eJ 4 4

2.2 Conepxxanue Q¥ CHUNLTHHBI

Pacnipenencnue BUI0B yueOHOM pabOThI M UX TPYIOEMKOCTH IO Pa3iesiaM JUCIIUTLIHHBL.
Paznensl (TeMbl) TUCIUIUIMHEI, H3y4aemble B S ceMecTpe (3 kypce) (ounas popma obyuenus)

KoanuectBo yacos
Bueaynu-
Ne HammenoBanwne pazaenos (Tem) AymaropHas TOpIZ:H
Bcero pabora
pabota
JI 113 JIP CPC

Muxkpobuoorus Kak HayKa — OlpeesieHre, pa3aeiieHue 1o
Ha3HAuYCHHIO U 00beKTaM. [lonoskeHne u poiib MEKPOOPTaHU3MOB

1. B XKHUBOW MpHupoe. VIcTopus pa3BUTHI MUKPOOHOIIOTHUECKHUX 5 - 2 2
TIPeCTaBICHNH  METOAOB. Brinaromuecs yueHsle — MEKpOOHO-
JIOTH.
Mopdomnorus u nuToIoTHs MpokapuoT. CTpoeHne OaKkTepHUab-

2. HOH kneTku. Knerounast creHka, MeMOpaHHbIe 1 HEeMeMOpaHHbIC 8 - 4 5
opraseisl. MexaHu3MbI IOJBI)KHOCTH.
CtpoeHne TeHeTHIecKOoro ammapara oakrepuit. OcoOeHHOCTH

3. HACIICJICTBCHHOCTH U M3MEHYMBOCTH. | eHeTHYEeCKHEe peKOMOUHA- 8 - 4 6
un. OOIIKe MPUHIUITEI TCHETUYECKOM HHKCHEPHH.
3aKOHOMEPHOCTH POCTa M Pa3BUTHI MUKPOOPTaHU3MOB, KyJIbTH-

4. BHPOBaHKE, BIUSIHUE BHEITHUX (PAKTOPOB HA KUIHEACITSILHOCTD | 8 - 4 5
MHUKPOOPraHu3MoB. OCHOBBI 3KOJIOTHH OAKTEPHIA.
OCHOBBI OMOTEXHOJIOTHU KaK HAYKU U CII0Cc00a MPaKTHUECKOTO
WCTIOJIb30BaHU TOTEHITNAJIA )KUBOTO. BH/IBI OMOTEXHOJIOTHIA, 2

> obmas cxeMa OMOTEXHOJIOTHYECKOTO TIPOU3BOACTBA. bronorude- 8 B 4
CKHUH areHT. ANmapaTthl U METOJUKYU KYJIbTUBUPOBAHHUS.
Metabonu3mM MUKpOOPraHu3MoB. MHOroo0pasue crnoco0oB KH3-

6. HU OakTepuil. DIEKTPOHTPAHCTIOPTHOE U cyOcTpaTHoe hochopu- 8 - 4 5
JMPOBAHUE.

. Yyactiue MUKPOOPTraHU3MOB B KPYTOBOPOTAaX OCHOBHBIX OHOTCH- g 3 4 7
HBIX 3JIEMEHTOB.




TTpuHIMTIBI CUCTEMATUKH TPOKapHOT. [ToHATHE BUIa y OaKTEepHiA.

8. . 8 2 - 4 5
OCHOBHBIE TPYIIIBI TeTEPOTPOGHBIX OAKTCPUIA.
OcHOBBI BUpycCOJOTHA. POsb, CTpOCHUE, PENPOAYKIUS, CUCTEMA-

9. THKa BHPYcoB. KyJbTHBHpOBaH¥WE, BEISBICHUE U THITUPOBAHUE 8 2 - 4 8
BHPYCOB.
HUTOI'O no pasdenam oucyuniurl 103 | 18 34 51

Konrpoiss camocrositensHoit pabotsl (KCP) 5

[pomexytounas arrecraums (MKP) 0,3
IToAroToBka K 9K3aMeHY 35,7
OO1mas Tpy1I0eMKOCTb 110 AUCIMIUINHE 144

[Tpumeuanue: JI — nexmun, [13 — npaktuueckue 3ansatus / ceMmunapsl,JIP — maboparopubie 3aHs-
tusi, CPC — camocrositenbHast paboTa CTyAeHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ausaTHA JEeKIIHNOHHOI0 THIIA

HaumenoBanue pasnena
(Tembl)

Coneprxanue pasjena (TeMbl)

®dopma TeKyIero
KOHTPOJIA

Mukpobuosorus Kak
HayKa — ONpe/eeHue,
paszeneHue o Ha3Haye-
HHIO U oObekTam. [Tomno-
XKEHUE U POJIb MUKPOOP-
TraHU3MOB B JKUBOH NpHU-
poxe. Uctopus pa3BUTHs
MHKPOOHOIIOTHIECKUX
MIPEACTABIEHUI U METO-
Z0B. Bripatomuecs yue-
HBIE — MUKPOOHOJIOTH.

IIpenmer u 3amaur MUKPOOUOJIOTHH, €€ MECTO M POJIb B CO-
BpeMeHHOW Ouomnoruu. JnddepeHmmanus MUKpoOHOIOTHIC-
CKO# HayKH IO LesIM M o0BbekTaM nccienoBanus. OCHOBHBIC
pasnenbl  MUKpPOOHOJIOTHH. 3amadydl  MHUKPOOHOJOTHYECKOM
HayKd. 3HAYE€HHWE MHUKPOOHMOJOTHH I Pa3BUTHS (HHU3HKO-
XAMHWYECKON OWMOIIOTHH, MEIUIIMHBI M CEIIbCKOTO XO3SHCTBA.
OtkpbiTHe MUKPOOOB JICBEHI'YKOM M paOOTHI MEPBBIX HCCIC-
nmoBareneil Mukpoopranm3moB. Jlyu [lactep u ero 3naueHue B
pa3BuUTHH MUKpoOWosiorHH. PeleHre Bompoca 0 caMo3apoxk-
JICHUH XU3HU. Y4yeHue o Opoxkennn. Pabdotsl [lactepa no uzy-
4yeHUI0 Oone3Hell BWHA W muBa. Pa3zpabotka [lactepom Hayd-
HBIX TPUHITUIIOB MPOQWIAKTHKY HWH(EKIIMOHHBIX 3a00JeBa-
Huii. PobGept Kox u ero 3HaueHue B pa3BUTUHM MHUKPOOHOJIO-
run. 3Hadenne padot P.Koxa mis pa3Butust MUKpoOHoOTHye-
ckoif TexHuku. OCHOBHBIE 3TalbBl Pa3BUTHA 001Iei MIUKpOOHO-
noruu. Paborer C.H.Bunorpaackoro, M. beitepunka, B.JI.
OMEIISTHCKOTO ¥ APYTHX HCClieAoBaTencii. [ 1aBHbIe HampaBe-
HUS COBPEMECHHOM MHKPOOHOJIOTHH: JKOJOTHYECKas, Mpo-
MBIIUICHHAS (TeXHWYECKas), MECIUIMHCKAs, CaHWTapHas. [e-
HETHYECKasi HHXCHEPHs OaKTEPHIA.

v

Mopdororus u uToII0-
rus npokapuot. Ctpoe-
HUe OaKTepuaTbHON
xietku. Knerounas
CTCHKA, MEMOpPaHHBIC U
HeMeMOpaHHbIC OpraHel-
Jil. MexaHu3Mmsl 1o-
JIBUKHOCTH.

Pa3meprl u dopma GakTepHabHBIX KiIeTOK. OOmas xapakTe-
PUCTHKA CTPOCHUS OakTepuadbHOW KIeTKW. KireTouHas cTeH-
ka Oaktepuii. CTpoeHHe, XUMUYECKHIH COCTaB, PYHKIIMH KJe-
TOYHOHN cTeHKH. baktepum 0e3 KIeTodHOW CTeHKH: L-popMbl
6akTepuid, MUKOIUTa3Mbl. CIIM3UCTBIE CIIOM, KAIICYJIBI M YeXJIBI
y Oakrepuil. Ix xuMuueckuii cocraB u 3HadeHue. JKTryTHKH Yy
OakTepuii pasmepsl, popMa, CTPOCHHUE, YUCIIO U B3aUMOPACIIO-
noxeHne. MexaHu3M JBIKCHHS JKTYTHKOB. Bopcuuku (¢um-
Opun), ux otinmuusd u QyHkKuw. [{uTormasMaTuueckas MeM-
Opana. Ee xumunueckuii cocras, crpoenue, GpyHkuun. Bayrpu-
KJIETOYHBbIE MeMOpaHHbBIE CTPYKTYphl y OakTepuii M ux QyHK-
un. Pubocomsl GakTepwii, UX CTPOCHUE, XUMHUYECKUI COCTaB,
¢ynkuu. Cyosenuauinpl  pubdocoM. ITommcompl. DHIOCTIOPHI
U JIpyrue mokosimmecs Gopmbl O0akTepuii. CTpoeHHE JHIO-
crop M mporecc X (GOpMUPOBaHMA. 3HAYCHHE DHAOCIIOP Y
OakTepuid.

CrpoeHue reHeTUYeCKOro
arnmapara OaKTepHH.

OCOOEHHOCTH CTPOCHHUS SACPHBIX DKBHBAICHTOB y OakTepuil.
BaxrepuanbHasg xpomocoMa u ee crpoeHue. OTinuus HyKIeo-




OCcOoOEHHOCTH HACEI-
CTBEHHOCTH U U3MEHYH-
BocTH. I 'eHEeTHUECKHE
pexomoOuHaruu. O6rmiue
MIPHUHIUITE] TCHETUYECKOM
WH)KCHCPUH.

ua0B OakTepHit oT saep aykapuot. [Tmasmumabl. IS- aeMeHTs 1
TPaHCTIO30HBI. [ eHEeTHYeCKHe pEeKOMOWHAIMK Yy OaKkTepuit.
MexaHI3M BKJIIOYCHHS TEHETHUECKOTO MaTepHaia B OakTepH-
ampHyl0 Xpomocomy. Tpanchopmamms y Oakrepwid. OIBITHI
I'puddurca. Tlpupona Tpanchopmupyromero gakropa U Me-
XaHU3M TpaHcopmanuu. 3HaueHue TpaHcopmaruu. TpaHc-
nykuust 'y Oakrepuit. Hecneumduueckass u crenuduueckas
tpaHcaykuus. Konstoranus y 6akrepuii. [Tonosoii dakrop (F-
IUTa3MHJa), €ro JIOKajdu3alus B OaKTEepHUATbHON KIIETKE H
cpoiictBa. [loxydeHune HIITaMMOB-NIPOIYLIEHTOB JJIsI MHKPOO-
HBIX OMOTEXHONOTHH. ICTOUHUKY I1eJIeBBIX TCHOB ISl TCHETH-
YECKOW MHKEHEPUH OAKTEPHA.

3aKOHOMEPHOCTH POCTa H
Pa3BUTHSI MHKPOOpPTa-
HU3MOB, KyJIbTHBUPOBa-
HUE, BIUSIHNE BHEITHUX
(hakTOpOB Ha KU3HEIES-
TEIBHOCTh MUKPOOpTa-
HU3MOB. OCHOBBI 9KOJI0-
U OaKTEePHIA.

Poct u pa3Butue Oakrepuii. Tumnsl pa3MHOXKeHUs. MexaHU3M
nuTaHus 'y Oakrepuii. BHekieTouHoe TepeBapuBaHUE ITUTA-
TEJILHBIX BEHIECTB. [IpOHMKHOBEHWE NHUTATENIBLHBIX BEIIECTB
yepe3 IIa3MaTHYecKylo MeMOpany. Poct u pasButie Mukpo-
opranm3MoB. Ilepronuueckoe ¥ HENpPEPHIBHOE KYJIbTUBHPOBA-
HHE. 3aKOHOMEPHOCTH POCTa YHUCTBHIX KYJIbTYp OakTepuil mpu
MIEPUOTNIECKOM KynbTuBUpoBanuu. Kpusas pocra. KymbTu-
BHPOBAaHHE MHKPOOPTAaHM3MOB. HakomuTeNnbHBIE KyJIBTYPHI.
[puatun >meKTHBHOCTH. UHCTBIE KyJIBTyphl MHKpPOOPTaHH3-
MOB. THITBI UTaHUA Y MUKPOOPTaHU3MOB. AYTOTPO(HI U Te-
teporpodsl. Tumbel aytorpodHoro mnwmranus. Poro- U Xxe-
MoayToTpodsl. Opranorpodsl u auToTpodEl. BoceMsb croco-
00B *KM3HU NPOKApHOT. Biusnue BHeHUX (pakTopoB (TeMIe-
parypa, pH u np.) Ha *ku3HenesTensHOCTh OakTepuil. BrusiHue
TeMIepaTypbl Ha pocT OakTepuil. Mcrmonb30BaHUE BBICOKHX
TeMIIepaTyp Ul crepwin3anuu. Metoasl crepuwinzanun. [la-
cTepuzanysi M TUHIanu3auus. IIpuMeHeHue B MeIuLUHE H
MIPOMBIIIIICHHOCTH.

OCHOBBI OMOTEXHOJIOTHH
KakK HayKH U criocoda
MPAKTUICCKOTO HCIIOIb-
30BaHM MTOTEHIIHATIA
JKUBOTO. Bumbl 6notex-
HOJIOTHIA, 00IIasi cxema
OMOTEXHOIOTHIECKOTO
npou3Bo/icTea. buonoru-
YEeCKUH areHT. Anmnaparsl
Y METOJIUKHU KYJbTHBH-
pOBaHUSL.

Hctounnkn yriepoxaa, MCIoab3yeMble OakTepmsiMu. lloHsTHE
CBIPBE B MHKPOOHOJOTHYECKON NMPOMBIIUIEHHOCTH. TeXHOII0-
TUsl OMOTEXHOJOTHIECKOTO TPOU3BOACTBA KOPMOBOTO OeJKa.
HcTouHnKH a30THOTO MUTAHUSA Y MUKPOOPraHU3MOB. DakTophI
pocra. ITpoToTpodsl u aykcorpodsl. Mcrounuku cepsl u ¢oc-
¢opa. OCHOBHBIC THIIBI CpEJlI, MPUMEHSACMBIX B MHKPOOHOIIO-
run. PacnpeneneHue mo Ha3HAuYEHHUIO, COCTAaBY, KOHCUCTEH-
un. OCHOBHEIC TPEOOBAHUS K IMUTATCIBHBIM CpeJaM ¥ IPUH-
UMbl UX KOHCTPYHMPOBAHHA. 3aKOHOMEPHOCTH POCTa YUCTHIX
KyJIbTyp MHKPOOPTAaHW3MOB IIPH HEPHUOJUYECKOM KYJIBTHBH-
poBanuu. KpuBas pocra mepHOAMUYECKON KyJIbTYphl, 0COOEH-
HOCTH OTHENBHBIX (a3. buorexHonorusa. OnpeneneHue moHs-
Tus. [IpuMeHeHne B MeULIMHE, TUIIEBONH U XUMUYECKON TPO-
MBIIUICHHOCTH. BrosHepreTika, OHOTe0TEXHOIOTHS, YKOJIOTH-
yeckast Onorexnonorus. OCHOBHasI CXeMa U KOMIIOHCHTHI OHO-
TEXHOJIOTUYECKOTO Tpou3BoncTBa. OOOpymoBaHWE Ui TIy-
OMHHOTO KYJIbTHBUPOBAHUS MHUKPOOPTaHH3MOB, KICTOK pacTe-
HUI W )KUBOTHBIX. BHOTEXHOIOTHYECKHE TPOLIECCHl U ammapa-
Thl TICPUOAHNYCCKOTO W HEIPEPBIBHOTO KYJIbTUBUPOBAHUA.
buonornueckuit arenT. MUKpoopraHu3mMbl — OCHOBHBIE€ TIPO-
IYIEHTH B OMOTEXHONOTHH. VHAYIUPOBAaHHBIM MyTarcHes W
CTyNEeH4YaThIi  O0TOOP
MIPOAYIICHTA.

Kak MCTOa CO3JaHud  IITaMMa-

MeTaboau3M MEKPOOP-
raHu3MoB. MHOT000pa-

DHepreTHdyeckuii oOOMeH y OakTepuil M ero cBs3b ¢ KOHCTPYK-




3He CII0CO00B KU3HH
OakTepuii. Diek-
TPOHTPAHCIIOPTHOE U
cybcrpatHoe dochopu-
JUPOBAHUE.

TuBHBIM. OCHOBHBIE ATaIlBl pacUeIUIieHus yriaeBomoB. OTHO-
IIeHne MUKPOOOB K Kuciopony. [lyTu momydeHust sHEpruu B
aHa’POOHBIX W adPOOHBIX YCIOBUAX. AHA’POOHOE paciiersie-
Hue yrieBonoB. CyoctpaTHoe dhochopummpoBanue. [Tyts Dm-
Onena-Meiieproda u apyrue HadallbHbIE MyTH aHA’POOHOTO
paclieruieHusT yIJeBOJOB. DHeprernueckas 3((eKTHBHOCTh
aHadpOOHOTO pacuieruIeH s IIOK03bl. [loHaTHe 0 OpOXKEHHSX.
Koneunsle mpoayktel. Bunsl Opoxenuil. MacisHoOkucioe u
IIPONMOHOBOKKCIOE OpokeHus. ['omodepMeHTaTHBHOE M Te-
TepodepMeHTaTUBHOE OpokeHms. Vx Bo3Oymurenu. Ilpaktu-
YecKoe NpPHMEHEHHEe. AdPpOOHOE pacHielyieHHe MTHPOBHUHO-
rpagHoi KUCJHOTHL. I[UKI TpHKapOOHOBBIX KHCIIOT, MEPEHOC
9JIEKTPOHOB W OKHUCIUTENbHOE (ocopmimpoBanne. Boixon
SHEPTUH MPHU adPOOHOM PACHICTICHUH YTICBOJIOB. AdpOOHOE
U aHadpoOHOE MABIXaHWE Y MPOKApHOT. BUIbI aHa’pOOHOTO
JIBIXaHUS M €ro 3HauyeHHe. XEeMOCHHTE3UpYIoLIHe OaKTepHu.
Wx ocHOBHBIC Tpymmbl. MexaHuM3M XeMOCHHTe3a. Pa0oTsI
C.H.BuHOrpaackoro 1o u3y4eHHI0 XeMOCHHTE3UPYIOLINX OaK-
TepUi.

Yuactrue MUKpPOOpTaHH3-
MOB B KPYTrOBOpPOTax 0OC-
HOBHBIX OMOTEHHBIX
JIIEMEHTOB.

Poms MuUKpOOpraHu3MOB B OHOJIOTHYECKOM KPYTOBOPOTE Be-
mecTB B npupojae. Kpyrosopot yriepona B npupoae. duxca-
muss CO2 B mpomeccax (OTO- U XEMOCHHTe3a. BwimeneHne
YTIEKUCIOTHl TIPHU paclajfieé IMeJUTI0J03bl M YTIIEBOJOPOJIOB.
KpyroBopoT azoTta B mpupone. AMMOHU(UKAIUSI U MUKPOOP-
TaHU3MBI, e¢ BbI3bIBaroIIUe. HuTpuukanus u BBI3BIBAIOIINIC
ee Mukpoopranusmel. Padorer C.H. Bunorpasckoro mno Bbie-
neHnto HUTpudukaropos. denntpudukamus. ANAMMOX —
XMMU3M M OMOJIOTHYECKHUI CMBICH Mpoliecca, CTPOSHHE TUIaHK-
TOMHIIETOB, POJIb B BOJHBIX dKOCHcTeMax. MuKpoOuoaornie-
ckast Qukcamus armochepHoro azora. CBOOOTHOKUBYIIHE
adpoOHBIEe W aHa’poOHbBIEe a30TdukcaTopbl. KiryOeHHKOBBIC
0aKkTepuH, X XapaKTePUCTUKA, B3ANMOOTHOIICHHS C PACTCHH-
sIMH. YJ00peHHsT Ha OCHOBE a30T(MHUKCUPYIOMIMX MHKPOOpTa-
HU3MOB. MUKpOOHOE OKHCIICHHE CEPhl M €€ COeNnHeHuH ¢o-
TOCHHTE3UPYIOUIMMH U XEMOCHHTE3HPYIOIINMH OaKTepHUSIMHU.
Boccranosnenue cynb(haToB MUKpPOOpraHM3MaMH, €ro Npuyu-
HBI 1 3HaYeHue. Kpyrosopor cepsl B npupone. @ortorpodHsie
Oakrepuu 1 uX HOTOCHHTCTHYCCKHIA ammapart. MexaHusm Oak-
TepuanbHOro ¢orocuHTe3a. Ommuns (GorocuHTe3a Oakrepuit
u pacteHud. DOTOCHHTE3UPYIOIIME 3€JICHBbIE U IypPIypHbIE
cepHble OakTepuu, UX Xapakrepuctuka. OcoOEHHOCTH CTpoe-
HUS, MUTOIUIA3MAaTHYECKHE BKIIOYCHHS Cephl, MX poiib. PoTo-
CHHTE3UPYIOIINE IypITypHBbIE HECepHBIE OAKTEPHH, WX Xapak-
TepucTuka. J[oHOpEI Bomopoma y (hOTOCHHTE3MPYIOIUX He-
cepHbIX Oaktepuil. Punym "llmanobaktepun", cTpoeHHe HX
KJIETOK U TIOJIOKCHUE B CHCTeMe opranm3MoB. OcoOeHHOCTH
¢dorocuHTe3a y 1MaHoOakTepuil. MukKpoOHOe pasiokeHHe
KpaxMaJa, MeKTHHA U JAPYTruX yrieBoaoB. [Ipakruyeckoe 3Ha-
YeHHe MpoleccoB. A3poOHOE U aHadpOOHOE PA3IIOKCHHUE MHK-
pOOpTraHM3MaMK KJIETYATKH (IeIUTE0I0361). Bo3Oyaurenu mpo-
neccoB. Ckounb3simue O6akTepruu. XeMOCUHTE3UPYIONIHE Ccep-
HBIE ¥ THOHOBBIE OakTepuu. MIX posb B pUpoIe M MEXaHU3M
xemocuHTe3a. JKenesobakrepun. OCHOBHBIE MPEICTABUTEIIN
TPYIIIIBL. UexospuaThie OakTepuu. PaboTsr




C.H.Bunorpazackoro 1 H.I'.X0101HOTO 110 H3y4YEHUIO JKEIe30-
OakTepui.

[IpuHINTIBI CHCTEMAaTHKH
npokapuoT. [lonarue
Buza y 6akrepuii. Oc-
HOBHBIE TPYTIITHI TETEPO-
TPOPHBIX OAKTEPHIA.

ITonoxxenne MUKpoOpraHu3MoB B xkuBou npupoze. [Ipokapu-
OTHBIE U 3YKapUOTHBIE MUKPOOPTaHU3MBI, TPU3HAKH CXOJCTBA
U OCHOBHble pa3nuuusi. OCHOBHBIE TPHHLMIIBEI TAaKCOHOMHH
NIPOKapHOT U €€ MECTO B COBPEMEHHOH OMOJIOrMYEcKOW CH-
cremaruke. DuioreHeTMyeckas CHCTEMaTHKa IPOKApHOT.
[Mpu3Haku GakTepuil, yUnTHIBAGMbIE NPU MX KJIaCCH(PUKALNU.
[onsiTre o BUzE, KyJIbType U IITaMMe OakTepuid. MoekyJsip-
HO-TCHETHYECKHE METOAbI MACHTH(UKanUu OaxkTepuil. Ycra-
HOBJICHHE BHUIOBOW NMPHHAIJICKHOCTH MUKpoopranmizma. Oc-
HOBHBIC TPYMIBI TeTepOTPOGHBIX OakTepuit.  CHUPOXETHI.
CTpoeHHe CIIUPOXET M UX OTINYMsI OT Apyrux Oakrepmid. Oc-
HOBHEIE TIpefcTaBuTeNd. CIUpaibHbIE U H30THYTHIE OaKTEPHH.
Ounym "[IporeodakTepusa” kak HanOosiee M3ydeHHas IpyIa
MHUKpoopranu3mMoB. CemeicTBa HTEpOOAKTEpPHid, IICEBIOMO-
Han , BUOpHoHOB. @uiaym "®upmukythl". XapakTepHCTHKa
CTa()MIIOKOKKOB U Oaumiil. AKTHHOMHLETHI U CXOAHBIE C HU-
MU Oakrtepun. CTpoeHHE KIIETOK M CIIOCOOBI Pa3sMHOKEHHS
aktuHOOaKTepuid. I[IpakTHdeckoe 3HaueHWe. Pukkercmn w
XJIAMHJUH - 0co0as rpymma MUKpoOoB-mapa3uToB. Lluki pas-
MHOKCHHS.

OCHOBBI BUPYCOJIOTHH.
Pons, ctpoenue, penpo-
IYKIIHS, CHCTEMATHKA
BupycoB. KynbTuBHpO-
BaHUe, BBIABICHHUE U TH-
MTUPOBAHKE BUPYCOB.

Bupycsl: HCTOPHSA OTKPBITHSA, ONIPEIeIeHIE, TPU3HAKH KUBOTO
U HEXKHUBOTO, pojb B OHWOC]epe, TEOPUH IPOUCKONKICHHUS.
CTpykTypHas OpraHu3alis BHPHUOHOB, THIIBI CHMMCTPHH.
Y CTONYMBOCTE K BHEIIIHUM BO3CHCTBUSIM M PACIPOCTPAHCHHE
BUpPYCOB. Pa3nencHue MHOrooOpasus BUPYCOB B 3aBUCHMOCTH
OT TUNA HYKJICHMHOBOW KHCJIOTBI, YHCJA LCHeH, HAIU4Hs
BHEITHEH 00osoukm, crocoba perumukanuu. Crucrema bantw-
Mopa. Tumbel B3aMMOJIEUCTBUSI BUPYCOB C KJIETKOH-XO35SHHOM.
®a3pl pa3BUTHS BUPYCOB: ancopOIwsi, TPOHUKHOBEHHE, "pa3-
neBaHue", perutnkanys, cOopka, BEIXOJ BHPYCOB M3 UyBCTBH-
TenbHOU KIeTKH. CrocoObl KyJIbTHBHPOBAHUS BUPYcoB. OBO-
KynbTypa. THUIBI B pa3HOBHIHOCTH KYJIbTYpP KIeTOK. CrocoObI
BBISIBJICHUSI M HIeHTH(UKAnuu BUPYcOB. CTpOCHHE T'€HOMOB
BHUPYCOB, PCIUIMKAINS T€HOMOB, MPEICTABICHHBIX TO3UTUBHOM
u HeraTuBHO#M omgHOHHMTeBOM PHK. OCOOCHHOCTH M3MEHUYMBO-
CTH BUPYCOB: peaccopTaiys Ha MpuMepe Bupyca rpunma. bak-
Tepuodaru. BupyrneHTHBIe W yMepeHHBIC (aru, MpPOTyKTUB-
HBIH IWMKJI pa3BUTHA, JIN30TEHU3AIHSA.
GakTeprodaros s 60pLOBI ¢ OaKTepHATLHBIMU HH(DEKITUIMHU.

Hcnons3oBanne

(V) Ycrnsriit onpoc

2.3.2 3aHsATHS CeMHMHAPCKOTo TUNA (J1abopaTopHble padoThl)

HaumenoBanue pasnena
(Tembl)

TemaTuka 3aHATHI/PabOT

dopma TeKyuiero
KOHTPOJIA

MukpoOHOIOTHSI KakK
HayKa — OIpeJIeIICHUE,
pasjeneHue o Ha3Have-
HUIO 1 00BbekTaM. [loo-
JKCHHE U POJIb MUKPOOP-
TaHU3MOB B JKUBOW TPU-
poze. Uctopus pazBurus
MHKPOOHOIOTHIECKIX
MPEACTaBICHUI U METO-
J0B. Brinaronuecs yue-
HBbIE — MUKPOOHOJIOTH.

MUKpPOCKOTIHYECKHE METOMABl HCCIEAOBAaHUSA. 3HAKOMCTBO C
paboduM MECTOM H PEKUMOM PabOTHl B MUKPOOHOIOTUIECKOH
nabopaTopur. MUKPOCKOMHS TOTOBOTO OKPALICHHOTO Ipera-
paTta — Ma3Ka JIpO}OKEeH ¢ MPUMEHEHUEM CYXOM U HMMEPCHOH-
HOM cucrem.

JIP




MukpoOuoIorus Kak [IpaBmia oOpameHust ¢ KyJIbTypaMH MHUKPOOPTaHW3MOB. 3Ha- JIP, K
HayKa — olpeeJIiCHue, KOMCTBO C OCHOBHBIMHM aHMWJIMHOBBIMU KpacUTEIISIMU JJIs
paszieJICHHE 10 Ha3Ha'ie- |okpaliMBaHUs MUKPOOPraHu3MoB. [IpurorosieHue npenapara-

HUIO 1 00beKTaM. [10110-  |\aska, okpammBarme ero MPOCTBIM CIOCOGOM H MHKPOCKOIIHS.

KCHHC 1 POJIE MUKPOODP- |343K0MCTBO ¢ TUTATEIBHBIMY CPEIAMHU M UX IPUTOTOBIEHHEM.

TaHU3MOB B XMBOH NpH-

poze. Uctopus pazBurus

MHKPOOHOIOTHIECKIX

TIPEACTABICHUI U METO-

J0B. Brinatonuecs yue-

HBbIE — MUKPOOHOJIOTH.

Mopdomnorus u nutosio- |CII0KHBIE METOIBI OKpacKu. MopQoorusi MUKPOOPTaHU3MOB. JIP
rus npokapuot. Ctpoe-  |Okpacka no I'pamy ¢ mprMeHEHHEM KOHTPOJIeH. 3HaKOMCTBO

HHe OaKTepuaIbHOH ¢ ocHOBHBIMU (hopMmamu Oaktepuii. Okpacka o ['pamy cradu-

Knetky. Knerounas JIOKOKKA, CApIMHBI, MOHOOAKTEPUH, CTPENITOOAIMIIEL.

CTE€HKa, MEMOpaHHbIE U

HeMeMOpaHHbIe OpraHe-

761. MeXaHU3MBI 110-

JIBHYKHOCTH.

Mopdosorus u urono- |[M3yuenne Mopdosorud MUKpOCKONUYECKHX TpHOOB. MHUKpO- JIP, K
rust npokapuotT. CTpoe-  |ckonmueckoe HU3y4YeHHE KOJIOHUW U CTPOECHHE OPTraHOB CIOPO-

HUe OaKTepHaIbHOM HOIICHUS MIpeacTaBuTeneit ponos Mucor, Aspergillus, Penicil-

Knetku. Kietounas lium. W3yuenue ocoGCHHOCTEIl CTPOCHHS MHULENHUS Pa3Ind-

CTEHKa, MeMOPAHHBIE U |1y nencrapuTeneil MEKPOCKOTIHIECKHIX TPHOOB.

HeMeMOpaHHBIC OpraHelI-

761. MeXaHu3MBI 110-

JIBHYKHOCTH.

Crpoenue reHetnueckoro (CTpoeHue MHUKPOOHOHM KIIETKH. BKJIIOYEHUS MHUKPOOpPraHU3- JIP
anmnapaTa 6aKTepui. MOB. cHeLMalibHbIe MeTo/Ibl OKpacku. Okpacka crop no Kieid-
Ocobennoctn HacHe-  |py. Croco6b! BHISBICHHS KAIlCysl GaKTEpHil METOIOM AHTOHH.
CTBECHHOCTH N USMEHYH- ' Bymioyenus 6akrepuil. OKpacka 3epeH BONIOTUHA.

BocTH. [ eHeTHYeCcKne

pexoMOmHaIH. OomTIe

TIPHHITAIE] TeHETHIECKOI

WH)KEHEPHUH.

CtpoeHne TeHeTHIecKoro [MeToIbl KyJIbTHBHPOBAHUS MHKPOOPTaHU3MOB. METOJBI CTe- JIP, K
anmapara GakTepuil. PIUTH3AIINH. TIOCEB BO3AyXa 0CAaJOYHBIM METOIOM.

Oco0eHHOCTH HACe -

CTBEHHOCTH M H3MEHYH-

BocTH. [ eHeTHYeCcKne

pexomOuHanuu. Oouue

NPUHLUIIBI TCHETHYECKOH

VH)KCHEPHUH.

3akoHOMepHOCTHU pocTa U |KynabpTypanbHble CBOWCTBA MUKPOOPraHU3MOB. Beienenue JIP
Pa3BUTHSI MUKPOOpTa- YHCTOW KyJIBTYPHI 13 MUKpodIIops! Bo3myxa. [loctaHoBKa

HU3MOB, KyJbTUBUPOBA- |orpITa 10 HAKOTUICHHUIO aHA3POOHBIX MUKPOOPTaHU3MOB.

HUE, BIUSHNAC BHEITHUX

(hakTOpOB Ha KU3HEES-

TENBHOCTh MUKPOOPTa-

HI3MOB. OCHOBBI 3KOJIO-

UM OaKTEepPHil.

3aKOHOMEPHOCTH pOCTa U [METObI BBIACIIEHUS YHCTHIX KYJIBTYP MHKPOOPTAaHU3MOB. JIP, K
PasBUTHS MUKpOOpra- N3yuyenne aHaspoOHBIX MUKPOOPTaHU3MOB. [locTaHOBKa OIIbI-

HU3MOB, KyJBbTUBUPOBA- |TOR 110 HAKOIUICHUIO aMMOHU(DUITHPYIOIIUX, HUTPUDUIUPYFO-

HHUE, BJMAHUE BHELHUX  \;ppx i cymbhaTpe y IUPYIOIMX MUKPOOPTaHH3MOB.

(haxTOpOB Ha KHU3HE/Ies-

TENILHOCTH MUKPOOpTa-

HI3MOB. OCHOBBI 3KOJIO-

UM OaKTEepPHil.

OcHosbl 6noTexHonornu ([IpeBpaleHne a30TUCTHIX BELIECTB B IPUPOJIE IPU YIaCTHH JIP

KaK HayKH 1 criocoba
MNPaKTHYECKOTO UCTIOIb-

MHKPOOPTaHU3MOB — aMMOHHADUIHPYIONIIE MUKPOOPTaHU3MBL.
[TocTaHOBKA OMBITA IO HAKOILICHHUIO ICHUTPUPUIIUPYIOLIHX,




30BaHUs IOTEHIUAIA
JKUBOTO. Bupl OnoTex-
HOJIOTH, 0011as cxema
OMOTEXHOJIOTUUECKOTO
Ipou3BOACTBA. buonoru-
YEeCKHH areHT. AnnapaTsl
¥ METOAUKH KYJIbTHBH-
pOBaHHSI.

a9pOOHBIX M aHADPOOHBIX IIEJUIIOI030pa3IIaraloIuX MUKPOOP-
TaHU3MOB.

10. |OcHoBrl Onotexnonoruu (M3zydenne neautpudrkaropos Ha cpene ['mibpras. [TocranoBka JIP, K
KaK HayKH U crocoba OTIBITA TI0 HAKOIUICHUIO CBOOOTHOKUBYIINX a’pOOHBIX M aHAd-
NPAaKTUICCKOTO UCIIOIb-  |poOHBIX a30THHUKCATOPOB. [locTaAHOBKA OIBITA M0 HAKOTUICHUIO
30BaHUs MIOTEHIMA]IA OaKTepuil LIUKIIA CePBhL.

SKMBOTO. Bruaer 6norex-
HOJIOTH, 001Ias cxema
OMOTEXHOJIOTUUECKOTO
MpON3BOACTBA. buonoru-
YECKHH areHT. Annaparsl
Y METOJUKHU KYJIbTHBH-
pOBaHUI.

11. [Merabonu3m Mukpoop- |M3yueHne cBOOOAHOKHMBYIIUX M CUMOMOTHYECKHX a30T(uKca- JIP
rann3mMoB. MHoroo6pa- TopoB. [TocTaHOBKA OTIBITA 11O HAKOTUIEHUIO THOHOBBIX OaKTe-
3H€ CITOCOOOB JKU3HH pwit.

OaxTepuii. Diek-
TPOHTPAHCIIOPTHOE H
cyoctparHoe hochopu-
JIMpOBaHUE.

12. |Merabonu3Mm Mukpoop- ([IpeBpaiieHue BEIIECTB B MPUPOIE MPH YIACTHH MHKPOOPTa- JIP, K
ranu3MoB. MHorooopa-  |nu3moB. Hutpudukatopsl. ASpoGHBIE HEMTION030pa3pyLIak0-
3H€ CrI0COOOB JKU3HU A€ MUKPOOPTaHNU3MBI.

Gakrepuii. Diek-
TPOHTPAHCIIOPTHOE U
cybctparHoe hochopu-
JIMPOBAHKE.

13. |Yuactue MEUKpOOpraHu3- |AHA3POOHBIC LEILTION030Pa3PYIIAOIINE U a30THUKCUPYIOIINE JIP
MOB B KPYIroBOpOTax OC- MHKPOOPTaHU3MBI.

HOBHBIX OMOTCHHBIX
SJIEMEHTOB.

14. |Yyactue Mukpoopranms- [MHUKpOOPTraHU3MBI, OKUCIIIONIHE cepy. MHUKpPOCKOIHS ce- JIP, K
MOB B KpYIOBOPOTax 0OC- [poOakTepuil ¢ HAKOIMUTEILHOM KyJIbTypbl BuHOrpaackoro B
HOBHBIX OHOTCHHBIX pa3/iaBICHHOM KaIljie U ¢ OKPAacKOW BOAHBIM (yKCHHOM. M3y-
9JICMCHTOB. YEeHHME THOHOBBIX OAKTEPHil N3 HAKOMUTEIBHOMN KyIbTYPHI.

15. |IIpuannne cucrematuku [PoToTpodHbIe OAKTEPHH, OKHUCIISIOIINE COSIMHEHHS Cephbl Ha JIP
npokapuoT. [TonsaTre cpene Ban-Hums. bakrepun, BoccTaHaBIMBAIONIME CyIbdaT Ha
Buaa y 6akrepuit. Oc-  |cpene IMoctreiita.

HOBHBIE TPYIIITHI T€TEPO-
Tpo(HBIX OaKTEPHIA.

16. |[IpuHIMIB cuicTeMaTuku |KoTrMuecTBEHHBIN y4eT OakTepuid B BOJAHBIX 00bekTax. MHUK- JIP, K
npokapuot. [lousitre pOOHOIOrHYECcKHil aHaJIM3 BOJIBI METOJIOM Pa3BEICHUH.
Buza y Gakrepuid. Oc-

HOBHBIE I'PYIIIBI FETEPO-
TPOHBIX OaKTepuil.

17. |OcuoBbl Bupyconorud.  |KonumuecTBEHHBIN y4eT OakTepHil B BOJHBIX O0BEKTaX. YUeT JIP
Pons, cTpoenme, penpo-  |pesynbratos nocesa no Koxy. Turposanue 6akreproharos u3
AyKLHs, CHCTEMaTHKa BOJI IPUPOAHOTO 00BeKTa 1o ['parma.

BUpYcoB. KynbTuBupo-
BaHUE, BBIABICHHUE U TH-
MHPOBAHNE BUPYCOB.
18. |OcHOBHI BUpYCONOTHH.  |YHeT pe3ysbTaToOB TUTPOBaHMA OakTeprodaros mo ['parua. JIP, K

Ponb, cTpoenue, penpo-
IyKIWsS, CHCTEMaTHKa
BHupycoB. KynbTuBHpO-

BHEHHE C IOKA3aTeJIMM MIpEnapar HTECTH — bakre-
CpaBHEHUE C TIOKa3aTe emapara " Unrec Bakre
puodar."




BaHUE, BBISABICHHC U TH-
MIUPOBaHUE BUPYCOB.

3ammra naboparopHoit pabotsl (JIP), kommoksuywm (K).

[Ipy M3y4eHUU AMCUUIUIMHBI MOTYT MPHUMEHSTCS 3JEKTPOHHOE O0y4YeHHE, AUCTAHIIMOH-
HbIe 00pa3oBaTeIbHbIe TEXHOIOTHU B cooTBeTCTBUU ¢ DPI'OC BO.

2.3.3 IIlpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE IPeTyCMOTPEHbI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl AJ CAMOCTOATEIbLHON padoThI
00y4YalIIKUXCS M0 JUCHHILINHE (MOYJII0)

HepequL y‘-Ie6HO-MeTO,HI/I‘I€CKOFO obecneueHus JUCHUILINHBI I10 BBIIIOJIHC-

Ne Bug CPC HHIO CAMOCTOSITENILHOM PaboThI
1 |Hanucanue pedeparton Meroauueckre peKOMEHJalluy [0 OPTraHNu3alMy CaMOCTOSTEIbHON paboThI
CTY/IEHTOB Ka(elpbl FeHETHKN, MUKPOOHOJIOTUH U OMOXUMHH, YTBEPIKICHHbIC
kagenpoii nporokos Ne 07 or 18.02.2021 r
2 |[loxroroBka MynbTUMeaui- |MeToaudyeckue peKOMEHAAIMH 110 OPraHU3alui CAMOCTOSITEILHOM PaboThI
HBIX Ipe3eHTalnN CTY/IEHTOB Ka(elpbl FeHETHKN, MUKPOOHOJIOTUH U OMOXUMHH, YTBEPKICHHbIC
kadenpoii mpotokoa Ne 07 ot 18.02.2021
3 |CamormoaroroBka Meronndyeckue peKOMEHIAIMK M0 OPTraHWU3alid CaMOCTOSTENLHON pabOThI

CTY/IeHTOB KaeApbl TeHETHKH, MUKPOOHOJIOTHH 1 OHOXUMHH, YTBEPIKACHHbIC
kadenpoii mpotokoa Ne 07 ot 18.02.2021

YyeOHO-MeTOANYECKUE

MaTepHabl Ui CaMOCTOSITEIbHOH pabOThl 0OydaroOMIMXCs M3

YHCIIa MHBAJIHU/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasistorces
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsS M BOCHPUATHS UH(DOPMAITIN:

JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:

—B MEeYaTHOM (popMe yBeTHMUEHHBIM HIPUDTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamodaiina,
— B mIeyaTHoOU popMme Ha

si3bIke bpais.

JIist UL ¢ HapyILIEHUMHU CIIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jlnisg au1 ¢ HapyIeHUsIMA OIIOPHO-JIBUTATEILHOTO anmnapara:

— B [1e4aTHO (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIH MepedyeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTa 00Yy-
YaIOLUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH, IPUMEHsIeMbIe NPU OCBOCHHH TUCHUIIIHHBI (MO-

JYJIfA)

[Tpu peanuzanuu y4eOHON pabOTHI MO OCBOCHUIO Kypca «MHKpOOHOIOTHS C OCHOBAMU
BUPYCOJIOTHH ¥ OMOTEXHOJIOTHH» UCIIONB3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH:
¢ HH()OPMAINOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH;

® IPOEKTHBIC METO/BI O0yUYCHUS;

®  JCCIIEAOBATENbCKIE METOIBI B 00yUCeHNH;

e mpolbieMHOe

o0yueHue

Cemectp | Bua 3ans- | Mcnonb3yemble MHTEpAKTHBHBIE OOpa3oBareibHble TexX- | KommdecTBo

tus  (JI, | Homorum 4acoB
JIP, 113)
5 JIP paboTa B MaJbIX TPYIIAX C IEIbI0 00CYKICHHUS OTBETOB | 16

Ha MPCIAJIOKCHHBIC IJIs CaMOCTOSITEIBbHOM pa6OTI>I BO-




IMPOCHI IO TCMC 3aHATHA.

KOHTPOJIMPYEMbIE TpEnojiaBaTeleM TUCKYCCHH IO Te-
Mam:

1. Ponb u Mecto mukpoOuonoruu. Mcropust MUKpOOHO-
JIOTHH.

Mopdonorust ¥ IUTOIOTHS TPOKAPHUOT.

3. Crpoenue 0 0COOEHHOCTH T€HETHUECKOT0 anmnapaTa
6axrepuil. ['eneTnueckue pekomObuHanuu. O6mue
MPUHIIAITBI TEeHETUYECKON WHKCHEPUH.

4. 3aKOHOMEPHOCTH POCTa U PA3BUTHS MHUKPOOPTaHH3-
MOB, KYJTbTUBUPOBAHNE, BIUSHUE BHEITHUX (HaKTO-
POB Ha XKU3HEEATEILHOCTh MUKPOOpraHu3mMoB. Oc-
HOBBI 3KOJIOTHH OaKTEPHIA.

5. OcHOBBI OMOTEXHOJIOTHH KaK HayKH M CII0c00a Mmpak-
TUYECKOTO UCIOJIb30BAHUS MMOTEHIINAJA KUBOTo. Bu-
JIBI OMOTEXHOJIOTHIA, 0011[as cXeMa OMOTEXHOI0THYe-
CKOTro MpOM3BOACTBA. brosiornyeckuii areHT. Amnma-
paThl U METOJUKHU KyJIbTUBHPOBAHUSI.

6. MeTtaboar3mM MUKpOOpraHu3MOB. MHOT000Opaszue
croco0oB xu3HM OakTepuid. [[pixanus (aspoOHOE 1
aHa’POOHBIC), OPOKEHUSI.

7. YuacTue MUKpPOOPTaHH3MOB B KPYTOBOPOTaX OCHOB-
HBIX OMOTEHHBIX AJIeMeHTOB. L{UKIIbI a30Ta, cephl,
Kelesa, yriaepoa.

8. IlpuHIune! cucTeMaTuky npokapuoT. OCHOBHBIC
TPYIIIbI TeTepOTPOPHBIX OaKTepuil.

9. OCHOBBI BHpYyCOJOTHH. Pollb, cTpoeHHE, PempOayK-
s, cucreMaTuka BuUpycoB. KynbTuBHpoBaHHE, BbI-
SIBJICHUE Y THIIHPOBAHKUE BUPYCOB.

HUroro 16

Jns U1 ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIus
KOHCYJIbTallMid C UCIOJIb30BAHUEM DJIIEKTPOHHOMU ITOYTHI.

4. OueHoYHBIE CPeICTBA /sl TEKYLIEro KOHTPOJS YCIeBAeMOCTH U MPOMEKY-
TOYHOM aTTECTANH

OneHouyHbIE CpECTBAa MpEAHA3HAUYEHBI JIJIsl KOHTPOJS M OIEHKH 00pa30BaTelIbHBIX J0-
CTIDKEHHHM 00yYaroliXcsi, OCBOMBIIUX MPOrpamMMy yueOHOH AUCHUITUHBI « MUKpPOOHOIOTHS C
OCHOBaMU BUPYCOJIOTUU U OMOTEXHOJIOTUNY.

OHGHO‘IHBIG Cp€acTBa BKIIIOYACT KOHTPOJIBHBIC MaT€pHUaIbl IJIA IPOBEACHUA TEKYLIEIrO
KOHTPOJIsA B (OopMe 3aIIHTHI JTa0OPaTOPHOI pabOThI, YCTHOTO OMPOCca, KOJUIOKBUyMa M MpOMe-
JKYTOYHOM aTTecTalum B opMe BOMPOCOB K IK3aMEHY.

CTpyKTYypa OlIEHOYHBIX CPEICTB IJIsl TEKYIIeld U MPOMEKYTOYHOI aTTeCTAlMU

HanmeHOBaHME OLIEHOYHOI'O CPEICTBA

No Ko n HanMeHoBaHue WH-
PesynbraTel 00yuenus

. IIpomesxyTounast
/I JMKaTopa Texymwii KOHTPOJIb

aTTECTALM




NOIIK-1.1. ITornmaet
TEOPETUICCKHE OCHOBEI
MHUKpPOOHOJIOTHH, BUPYCO-
JIOTUH, OOTAaHHUKH, 300J10-
THH, a TAKXKE POJIb OHOJIO-
THYECKOTO Pa3HOOOpasus
Kak BeayImiero (gakropa
YCTOWYHMBOCTH )KUBBIX CH-
CTeM M Ouocgepsl B LIEJIOM.

3HAET TEOPETUYECKHE OCHOBBI OLICH-
KA MHKpOOHOTro OnopasHooOpasus,
poib OuopasHooOpasus B HOAJEp-
JKaHUM KPYTrOBOPOTOB OWOTEHHBIX
9JIEMEHTOB B Ouocdepe, MecTo
POJIb MUKPOOPT'aHM3MOB B OCHOBHBIX
OHOTCOXMMHYECKUX LHUKJIAX; yMEeT
HCIIOJB30BaTh OLICHKY MHUKPOOHOTO
OmopazHOOOpa3nsi B  OIpEeIICHIH
COCTOSIHHMSI OHMOLICHO30B;  BIajeeT
HaBBIKAMH J1a0OpPaTOPHOM OLECHKH
MHUKpOOHOTO OMOpa3HO0Opasus

JlabopatopHast pabo-
Ta NeNe 1, 2, 16, 17,
YCTHBIH OIIpOC

OK3aMeHaIlIOHHbIE
Bonpockl NeNe
1-10, 64, 73

HOIIK-1.2. [IpumensieT B
npodeccroHaIBEHOM nest-
TENILHOCTH METO/IbI
HaOJII0IeHUS, HIEHTUD -
KaI[WH, KJIACCU(PUKAIUH, 1
KyJIbTUBUPOBAHUSI OHOJIO-
rHYECKUX OOBEKTOB B MPHU-
POJHBIX U TA0OPATOPHBIX
YCIIOBHSIX.

3HaeT TEOPETHYECKHE IPHHIMUIIEI
METOZIOB HAONIOICHUS, HIACHTU(DU-
Kaluu, Kiaccuukanum, U KyJbTH-
BUPOBaHUS  MHUKPOOMOJIOTHYECKHX
00bekTOB (OaKkTepuil, MHUKPOCKOIH-
YecKuX IpuOOB, BUPYCOB) B Jlabopa-
TOPHBIX U TIPOMBIIIICHHBIX YCIOBH-
AX; YMEET OCYLIECTBIATh B J1abopa-
TOPHOM TpaKTHKE METOIbl HaOIIo-
JCHHs, MICHTU(QHUKAIWN U KYJIbTH-
BUpOBaHM OakTepuii B maboparop-
HBIX YCJIOBHAX; BlajgeeT 0a30BBIMH
MHUKPOOHOJIOTHYECKAMU JTabopaTop-
HBIMH HaBbIKAMH

JlaGoparopnas pabo-
Ta NeNe 3, 4, 16, 17,
18, ycTHBIi onpoc

DK3aMEHAIMOHHBIE
Bonpockl NeNe
22,23,

57-61

HOIIK-1.3. Ananuszupyer
B3aUMOJICIICTBUE OpPraHu3-
MOB Pa3INYHBIX BUIOB
JIpyr ¢ IPYIOM U CO Cpeon
oOuTaHusI.

3HACT OCHOBHBIC IyTH B3aMMOJICH-
CTBHSI MUKPOOHOJIOTHYCCKIX O00BEK-
TOB JPYr C JAPYroM H CO Cpenou
OOUTaHUs; yMEET HCIOJIb30BaTh
MUKPOOHOJIOTHYECKUE METO/IbI
OIICHKH B3aWMOJIEHCTBUS MHUKPOOP-
TaHW3MOB JIPYT C OPYTOM H C TpH-
POIHOI Cpenoif; BianeeT HaBBIKAMU
OIICHKH B3aWMOJEHCTBUS MHUKPOOP-
TaHU3MOB JPYT C IPYTOM U CO Cpe-
IO 0OMTaHUS

JlabopaTopHast pabo-
Ta NeNe 5, 6 ycTHBI
oIpoc

OK3aMeHallIOHHbIE
Bonpockl NeNe
6, 25,26, 64-72

HOIIK-1.4. YaactByeT B
paboTax 1Mo MOHHTOPHUHTY,
OIICHKE COCTOSIHUS OKPY-
JKaIOIIIEH Cpeibl U OXpaHe
oropecypcos.

3HaeT OCHOBHBIC ITyTH MHKPOOHOJIO-
TMYECKOH OLICHKH COCTOSIHHSI OKpY-
JKaloled Cpebl; YMEeT MCIOJNb30-
BaTh OaKTEPUOJIOTHYECKHE METO]IbI
JUISL OLIEHKH COCTOSIHUSI TPHPOIHON
Cpenbl; BiIajieeT HaBBIKAMH PaOOTHI
Ha JabopaTopHOM 00OPYIOBaHHUH
IUIsL OLICHKH COCTOSIHUS NPHUPOIHON
cpenbl

Jlaboparopnas pabo-
ta NeNe 9, 10, 11,
YCTHBIH OIIpOC

DK3aMEHAIMOHHBIE
Bonpockl NeNe
64-72

HOIIK-2.1. ITornmaer
NPUHLUITEI Pa0OTHI OCHOB-
HBIX CHCTEM JKHu3HeoOecTie-
YEHUs] U TOMEOCTaTHYE-
CKOH peryJIsiuny KU3HEH-
HBIX (DYHKIMH Y pacTeHHH
1 Y )KHBOTHBIX, CITOCOOBI
BOCHPUSTHUS, XPAaHEHHS U
nepenauy nHGpopManny,
OPHEHTHPYETCS B COBpE-
MEHHBIX METOIMYECKHX
MOAXO0/aX, KOHIETIHSX U
npobieMax (uznosoruy,
IIUTOJIOT U, OMOXMMUH,

3HAET MPHHIUIBI PaOOThI OCHOBHBIX
CHCTEM JKH3HEOOECIIeYCHUs] U TO-
MEOCTaTHYECKOW PperyJisiiud  HKu3-
HEHHBIX (yHKIHMH y OakTepwmii: Mop-
(domoruro, cTpoeHHe, MeTabOJIU3M
MPOKAPHOTUYECKUX OUOTOTHUECKUX
00BEKTOB, OCOOEHHOCTH OCHOBHEIX
9HEPreTUYecKUX IpoleccoB (Opoxe-
HUS, JIBIXaHUs, XeMO- U (POTOCHHTE3)
OakTepuii; yMeeT OpUCHTHPOBATHCS B
COBPEMEHHBIX METOJMUYECKUX IO/~
XOJ[aX, KOHIEMIHMIX M mpodiemax
(hU3NONOTHH, IHUTOJOTHH U OHOXH-
MHH MHUKPOOPraHU3MOB;  BIAJICET
HaBBIKAMU OPTaHHU3alUHU JTabopaTop-
HOTO HCCIICIOBAHUS

Jlaboparopnas pabo-
Ta NeNe 12, 13, 14,
15, ycTHBII onpoc

DK3aMeHaIMOHHbBIE
Borpockl NoNe
17-23




OoroH3uKy.

MOIIK-2.2. BeisiBasier u
KPUTHYICCKH aHATU3UPYECT
B3aMMOCBS3b (PU3UOJIOTH-
YeCKOr0 COCTOSIHHS 00BEK-
Ta ¢ (hakTopamMu OKpyKa-
I0ILeH CpeJibl.

3HAET MPHUHIUIBI OLUCHKHA B3aHMO-
CBsI3M  (DU3UOJIOTUYECKOTO COCTOSI-
HHUSI MHKpPOOPTaHU3MOB ¢ (hakropa-
MH OKpYXKAlOIIeH Cpeapl; yMeer
KPUTHYCCKH aHAJIM3UPOBATh IOJTY-
YCHHBIC B IIpoIlecce TabopaTOpHOM
JICSITETIBHOCTH PE3YJIbTAThI; BIANCCT
HABBIKAMHU TMPOBCPKH W OIICHKH pe-
3yJIBTaTOB J1aOOPATOPHOTO HCCIIENO-
BaHMs B OOJIACTH OLECHKH B3aMMO-
CBSI3H COCTOSIHHSI MUKPOOPTaHH3MOB
¢ dakTopaMy BHEITHEH CpeIbl

Jlaboparopuas pabo-
Ta NeNe 16, 17, 18,
YCTHBIH OIIpOC

DK3aMeHaIMOHHbBIE
Borpockl NoNe
33-35

HOIIK-2.3. [Tpumenser
IKCIEPUMEHTAIIbHBIC Me-
TOJIbI JUISI OUEHKH COCTOSI-
HHSI )KHUBBIX 00HEKTOB.

3HACT IIOCTAHOBKH OKCIEPHMEHTa
JUIT MUKPOOHMOJIOTHYECKOH OLICHKH
COCTOSIHUSI TIPUPOJTHOM Cpenbl; yMe-
€T HCIOJIb30BaTh MHKPOOHOJIOTHIE-
CKHE METOAbI sl MUKPOOHOJIOTHYe-
CKOM OLIEHKU COCTOSIHMS IPUPOAHOU
Cpenbl; BiajieeT HaBBIKAMU PabOTHI
Ha COBPEMEHHOM 000PYI0BaHUH IS
OILIEHKU COCTOSIHMS IPUPOJHOU cpe-
JIbI

JlaGoparopnas pabo-
Ta NeNe 16, 17 ycr-
HBII OIpocC

DK3aMeHaIMOHHbBIE
Borpockl NoNe
2-21

HOIIK-5.1. [Tounmaer
TIPUHIIMITBI COBPEMEHHOM
OMOTEXHOJIOTHH, IPHEMBI
TEHETHUYECKON MHIKEHEPHH,
OCHOBBI HAHOOHMOTEXHOIIO-
TUH, MOJICKYJIAPHOI'O MO-
JISITAPOBAHMSL.

3HAET MUKPOOHOJIOTMYECKUE OCHOBBI
paboThI COBPEMEHHBIX OHMOTEXHOJIO-
TMYECKUX IPOM3BOJICTB, MHCIIOJIB30-
BaHME NPHUMEHEHHs OaKTepuil B Ka-
yecTBE OMOJIOTHYECKOTO areHra, oc-
HOBBI TEHETHYECKHX TpaHchopMa-
i GakTepuid W BHPYCOB, YJbTpa-
MHKPOCKOIINYECKOE CTPOCHUE MUK-
pOOHOW KIIETKH W BUPYCHOM YacTH-
bl B KOHTEKCTE HAHOOMOTEXHOJIO-
TMH, MOJIEKYJISIPHBIE OCHOBBI CTpOE-
HUS W QYHKOWA OaKkTepHalbHBIX
CHCTEM MEXaHW3MOB I HX MoOJle-
JMPOBAaHUS; YMEET HCIOJIb30BaTh
COBpEMEHHBIE TIPEICTABICHAS Me-
XaHW3MaxX HACIIEJICTBEHHOCTH H H3-
MEHYMBOCTH OakTepuil B y4eOHOU U
Hay4HO-HCCIIE/IOBATENILCKON  Jes-
TENBHOCTH, TIPAMEHATh 3HAHHSA O
MHKpPOOpPIraHM3Max KakK LEeHTpab-
HOM areHTe COBPEMEHHBIX OHMOTEeX-
HOJIOTHIA; BJa/le€T HABBIKAMH IIPaK-
TUYECKON HMHTEPIPETalui TEOPETH-
YecKuX 3HaHWM B 00JacTH coBpe-
MEHHOH OWOTEXHOJIOTHH, IPUEMOB
TEeHETUYECKOW WH)XEHEPHUH, OCHOBEHI
HaHOOMOTEXHOJIOTHH, MOJIEKYJISIPHO-
ro MOJEJHMPOBAHUS, & TAKKE OCHOB-
HBIM TIOHATHHHBIM aIrmapaToM MHK-
poOrOJIOTHH, CIOCOOHOCTBIO — WC-
MOJIB30BATh €r0 Ha MPaKTHKE

Jlaboparopuas pabo-
Ta NeNe 12, 13, ycT-
HBII OIpoc

DK3aMeHaIMOHHBIE
Borpockl NoNe
36-41

HMOIIK-5.2. OnenuBaet u
MPOTHO3UPYET MEPCIEK-
THBHOCTH 00BEKTOB CBOEH
npodeccHoHaILHOM fest-

3HACT NMPUHLOUIIBI MPOTHO3UPOBAHUSA
U OLCHKH OHOTEXHOJIOrHYECKOM
MEPCHECKTUBHOCTU MI/IKp06HLIX
mTaMMOB AJIs1 UCIIOJIB30BAaHUA B CO-

JlabopaTopHast pabo-
ta NeNe 7, 8, 9, 10,
YCTHBIH OIIpoC

DK3aMeHallMOHHbIE
Bompockl NeNe
22-25




TCIBbHOCTHU IJIA OHOTEXHO-
JIOTUYCCKUX MMPOU3BOACTB.

BPEMEHHBIX ~ OMOTEXHOJOTHYECKHX
NPOM3BOJICTBAX; yMeeT B Jabopa-
TOPHBIX YCJIOBHSAX OLIEHUTh CBON-
CcTBa OaKTEepHUAJILHOTO INTaMMa B
YacTU OLEHKM TEXHOJOTMYHOCTH;
BJIaficeT HaBbIKAMU IPOBEPKH U
OLICHKH OMOTEXHOJIOTUYECKOH TIIep-
CTIEKTUBHOCTH /IS HCIIOIb30BAHUS B
COBPEMCHHBIX OMOTEXHOJIOTHIECKUX
MPOU3BOJICTBAX 71a00paTOPHBIMU
METOJJaMHU

10

HOIIK-5.3. JlemoHCTpHUPY-
eT BJIaJICHUe NpUeMamMu
oTIpeJIeNIeHUsT OMOIOTHYe-
CKOH 0€301acHOCTH TPO-
QYK OHOTEXHOJIOTHYe-
CKUX U OMOMEMIIMHCKUX
MPOU3BOJICTB.

3HaeT OCHOBHBIC MPHUHIIUIIBI OHOOE3-
OTIaCHOCTH NPOM3BOACTB, CBA3aHHBIX
C HUCIIOJIb30BaHUEM OHOJIOTHYECKOTO
areHra; yMeeT CTepWIBHO OCy-
IIECTBISITH  0a30BBIE OlEpalvu  C
MHKpPOOHOJIOTHYECKUMH ~ areHTaMHU
(bakTepHanbHBIMH  KYJIBTYpaMH) C
yueToM TpeOoBaHMH OHOOE30IacHO-
CTH; BIAJEET HaJUIC)KAIIUMH HaBBI-
KaMu J1a00paTOpHON MHUKPOOHOIIO-
THYeCKOW paboThl C peann3amuei
0a3oBoro mnpuHIUNA OHOOE30macHO-
CTH

Jlaboparopnas pabo-
Ta NeNe 1, 2, 3, 4,
YCTHBIH OIIpOC

DK3aMeHaIMOHHBIE
Borpockl NoNe
1-19

11

HOIIK-8.1. lemoHCTpHUPY-
€T BJIaJICHUEC OCHOBHBIMH
TUTIAMH IKCTICTUIIHOHHOTO
1 mabopaTopHOro 060py-
JIOBaHMSI.

3HAET MPHUHLHIBI PAOOTHI OCHOBHOTO
MHKpPOOHOJIOTMYECKOr0  000pyI0Ba-
HUS, YMEET CO3/]aBaTh IUIaH HCCIIe-
JIOBaHUI W paclpeeNiaTh 3a/laud, B
3aBHCUMOCTH OT IUIAHUPYEMOTO K
MOJMYYCHUIO BHIA JTabOpaTOPHOM
MHUKpOOHOIIOTHYECKOH  mH(pOopMa-
LUK, BIIAJIceT HaBBIKAMH OpraHH3a-
UK J1abOpaToOpHOTrO HCCICI0BAHHUS
JUISL OLIGHKU COCTOSIHHUSI U BO3MOIXK-
HOCTH BOCCTAHOBJICHUs OHOpECyp-
COB

Jlaboparopuas pabo-
Ta NeNe 2, 3, ycTHBIN
ompoc

OK3aMEHAIMOHHBIE
Bonpockl NeNe
34-41,77,78

12

NOIIK-8.2. ITornmaet
0COOEHHOCTH BBIOPaHHOTO
o0bekTa npodeccroHab-
HOM JeSITeNIbHOCTH, yCIIO-
BHSI €r0 COJIEp)KAHUS Upa-
0OTBI C HUM C YYETOM Tpe-
0OBaHUIT OMOITHKH.

3HAeT acIeKThl IPUMEHEHUs O0Hod-
THKH ITI0 OTHOIICHUIO K OOBEKTaM
MHUKpPOOHOJIOTHH — OaKTEepUsiM, MHK-
POCKOIIMYECKMM Ipudam U BUpycaMm,
a TaKkkKe MUKPOOHOJIOTHYECKHM IpPO-
neccaM U OMOTEXHOJIOTHSM, UCIOJb-
3YIOIIUM KJIETKU JKUBOTHBIX U Yello-
BEKa; yMeeT ONpPEeNeNsiTh ONTHMAlb-
HBIA peXUM YOMBKH OTpabOTaHHOTO
MHKPOOHOJIOTMYECKOT0  MaTepHaa;
BJIAJIcCT HABBIKAMHU ydeTa TpeOoBa-
HUH OMOATHKH TpU paboTe ¢ MHUKPO-
OpraHu3MaMH

Jlaboparopnas pabo-
ta NeNe 1, 2, 18 ycT-
HBII ONpoC

DK3aMeHaIMOHHbBIE
Borpockl NoNe
40, 77, 78, 80

13

HOIIK-8.3. Ananusupyer
¥ KPUTHYECKH OLICHUBAET
pa3BUTHE HAYYHBIX HIIEH,
Ha OCHOBE MMEIOIINXCS
PECYpPCOB COCTaBISIET
MJIaH pelIeHHs MOCTaB-
JICHHOW 3aJ]auu, BEIOUpaeT
¥ MOIUPUIIPYET METO-
JIUYECKUE PUEMBL.

3HACT OCHOBHBIE ITyTH OCHOBHBIC
MyTH ONTHUMH3ALMH pEIICHHUS I0-
CTaBJIEHHONH METOIO0JIOTHYECKOH 3a-
Jla4uH, CIIOCOOCH KPUTHIECKH OLICHH-
BaTh PAa3BUTHE HAyYHBIX HACH B IIe-
JIeBOM NpeIMETHOH 00JacTH; ymeer
CTPOUTH IUIaH JIADOPaTOPHOTO WC-
CJIeZIOBaHUS Ha OCHOBAHMU HCXOJHO
UMEIOIUXCA U ONEepaTUBHO MOJU-
(ULMPOBaHHBIX METOAMYECKUX TPH-
€MOB; BJIQJIeeT aKTyaJIbHBIMH MHK-
PpOOHOTIOTNYECKUMHU HaBBIKAMHU

JlaGoparopnas pabo-
ta NeNe 1, 2, 18 ycT-
HBII OIpocC

DK3aMeHaIMOHHbBIE
Borpockl NoNe
31-39

14

HOIIK-8.4. Hcnonb3yer B

3HACT MCTOHOJOTUYCCKHE OCHOBBI U

JlaGoparopnas pabo-

DK3aMeHaIMOHHbBIE




npodeccuoHanbHON  J1esi-
TENBHOCTH  COBPEMEHHOE
000pYyIOBaHUE B MOJICBBIX
U 1abopaTOPHBIX YCIOBH-
X, 0OOCHOBBIBACT MOCTaB-
JICHHBIC 3a]a4l B KOHTEK-
CTe COBPEMEHHOTO COCTOSI-
HHUSA TPOOJIEMBI, HUCIOJIB3Y-
€T MaTeMaTHYeCKHe MeETo-
Ibl OLICHWBAHUS THIIOTE3,
00pabOTKH  AKCHEPUMEH-
TaJbHBIX JaHHBIX, MaTeMa-
TAYECKOI'0 MOJCIIUPOBAHUSA
OMOJIOTHYECKUX IPOIIECCOB
U aJCKBATHO OILICHUBACT
JOCTOBEPHOCTh M 3HAYH-

NPUHLUIB TPUMEHEHNST MUKPOOHO-
JIOTHYECKUX TEXHOJIOTUH u 000py-
JIOBaHMs B JJaOOPaTOPHBIX YCIOBUSX
JUIS OLICHMBAHWsI HAY4HBIX M IIpaK-
TUYECKUX THIIOTE3; yMeeT IpHuMe-
HATh MHKPOOHMOJIOTHYECKUE TEXHO-
JOTMU B 71a0OPAaTOPHBIX YCIIOBHSX,
OLICHWBAaTh JJOCTOBEPHOCTh M 3HAUH-
MOCTh TIOJy9ICHHBIX JAaHHBIX OakTe-
pHANBHBIX TOCEBOB HA pa3IMYHBIC
Cpenbl, ONpPENENATh YUCTOTY KyJlb-
TYp Pa3lMYHBIME METO/AMH; BIaje-
€T OCHOBHBIMH HaBBIKAMH IIpe]-
CTaBJICHHUs PE3yJbTaTOB MHUKPOOHO-
JIOTMYECKUX HCCJIEIOBAaHUM IHpO-
KOl ayquTopuu, 000CHOBAaHUS THIIO-

Tta NeNe 14, 15, 16,
YCTHBIH OIIpocC

Bonpockl NeNe
1-12

MOCTh MOJYYEHHBIX pe-
3yJbTAaTOB, MPEACTaBISIET
UX HIUPOKOH ayIUTOpPHH U
BEJIET IUCKYCCHIO.

TC3 HUMCHOIIUMCA  MCTOHOJIOTHUYC-
CKHUM alrapaTomMm

Tunosbie KOHTPOJIbHBIC 32JaHUSA WJIH MHbIe MAaTePHAJIbl, HEOOX0AMMBbIE JJIsI OLleH-
KM 3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONBITA JAeATEJbHOCTH, XapAKTEPHU3YIOIIHUX 3TANbI
¢dopmMupoBaHusI KOMIIETEHLIMH B Mpolecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbl

Ilepeuenb BOpPOCOB ISl yCTHOI'O KOHTPOJISI 3HAHUM CTYI€HTOB:
Tema 1: MukpoOH0/I0Tusl KaK HaAyKa — onpejaejeHue, pa3iejeHue M0 Ha3HAYEHUI0 U 00b-
exraM. Ilosi0:keHne M poib MHUKPOOPraHu3MoOB B KkKUBOH mnpupoae. Ucropuss pasBurus
MHUKPOOHOJIOTHYECKUX MPeACTABJIeHU U MeTOA0B. Bhigaommecs: yueHble — MUKPOOH0J10-
Td.
Bormpocs! 1u1st OArOTOBKHU:
1. Tpenmer u 3amauu MUKpOOMOJIOTHH, €€ MECTO U POJIb B COBpeMeHHoW Ouonoruu. Judde-
peHIuanys MUKpoOHOJIOTUYECKON HAyKH MO LEesIM U 00bekTaM HccienoBanus. OCHOBHBIE pa3-
JIeNTbl MUKPOOHOJIOTHH.
2. 3amaun MHKPOOMOJOTHYECKON HayKH. 3HAYCHUE MUKPOOHOJIOTHH JIS Pa3BUTHSA (PU3UKO-
XUMHUYECKON OMOJIOTUH, MEIULIMHBI M CEIBCKOT'O XO3UCTBA.
3. T'maBHBIe HampaBJCHUS PAa3BUTHS COBPEMEHHOW MHUKPOOHOJIOTHH: (PU3MOJIOTHYECKOE, KO-
JIOTUYECKOE, MOJIEKYJIIPHO-T€HETUUECKOE.
4. TlonoxxeHne MUKPOOPTAaHU3MOB B )XKMBOMW Ipupoae. [I[pokaproTHbIE U 3yKapUOTHBIE MUKPO-
OpraHU3MBI; CXOJCTBO U OCHOBHBIE pa3INyus.
Tema 2: MopdoJiorusi ¥ ©MTON0rus NpoKkapuoT. CTpoenne dakTepuaabHON KieTku. Kie-
TOYHasl CTEHKA, MeMOpaHHbIe H HeMeMOpaHHbIe OpraHesibl. MexXaHu3Mbl NOABHKHOCTH.
Bormpocs! 1u1st OArOTOBKHU:
1. Pa3mepsl u ¢popma OakTepraIbHBIX KiIeTOK. OO0IIas XapakTeprUCTUKa CTPOSHHs OaKTepuab-
HOM KJIETKHU.
2. Kierouynas crenka 6akrepuil. CTpoeHHe, XMMUYECKUN COCTaB, ()YHKIHUU KIJIETOYHOW CTEH-
k. bakrepun Oe3 kimerouHod creHkKU: L-popmbl Oaktepuii, MUKOIIa3Mbl. CIHM3UCTHIE CJIOH,
KarCyJybl ¥ 4eXJibl y 0akTepuid. X XUMHUYECKUi COCTaB U 3HAUYCHHE.
3. XKryruku y Oaktepuii pazmepsl, popma, CTpOSHHE, YUCIIO U B3auMOpacmnoioxkeHue. Mexa-
HU3M JIBWKEHUS KTyTUKOB. Bopcunku (pumOpun), ux oTaudus 1 QyHKIIUH.
4. IlwuromnmasmaTtudeckass MeMmOpaHa. Ee xumudeckuii coctaB, ctpoeHue, pyHkiuu. BryTpH-
KJICTOYHbIE MEMOpaHHBIE CTPYKTYPHI Y OaKTepHii U UX (PYHKLUH.
5. Pubocompl GakTepuil, UX CTpOCHUE, XUMHUECKUI cocTaB, GyHKIMH. CyObeAUHUIIBI pHOO-
com. [lTonucomsl.
6. OcoOEHHOCTH CTPOEHUS SACPHBIX PKBUBAJICHTOB y OakTepuii. bakrepuanpHas xpoMocoma 1
ee crpoeHne. OTaMUUs HYKICOUAOB OakTepuii oT siaep sykapuot. [lnasmunsl. MHcepunoHHbIE
3JIEMEHTHI U TPAHCIIO30HBI.




7.  DHmocmopsl U Apyrue mnokosmuecs Gopmbl 6aktepuii. CTpoeHHE dHIOCIIOP W MPOIECC UX
¢dopmupoBaHus. 3HaUEHHE YHAOCIIOP y OaKTepuil.

Tema 3: CTpoeHHe reHeTHYeCKOro annapara oakrepuii. Oco0eHHOCTH HACJIeCTBEHHOCTH
U N3MeH4YnBOCTH. ['eHeTHYeckne pekomOnHanuu. O0uue NPUHIKMIBI TeHETHYECKONH HHIKe-
HepHH.

Bomnpocs! 1 TOArOTOBKHU:

1. Tenermueckue pekoMOMHAMK y OakTepuii. MexaHNU3M BKJIIOYCHHUSI T€HETUYECKOTO MaTepH-
asia B 0aKTepUaIbHYI0 XPOMOCOMY.

2. Tpanchopmanus y 6akrepuii. Onbitel ['puddurca. [pupoaa tpanchopmupytromero dhaxkTo-
pa 1 MexaHu3M TpaHcopmaluu. 3HadeHue TpaHchopmarum.

3. Tpancnyknus y 6akrepuii. Hecnienuduaeckas u cnenuduueckas TpaHCIyKITHS.
Konsroramus y 6akrepuit. [lonosoii ¢akrop (F- mna3muga), ero jokanu3anus B OaKTepuaaIbHOMU
KJIETKE U CBOMCTBA

Tema 4: 3aKOHOMEPHOCTH POCTA M PA3BUTHS MHKPOOPraHU3MOB, KYJIbTHBHPOBAHNE, BJIU-
siHMe BHEIIHUX ()aKTOPOB HA KU3HeAeATeJbHOCTh MUKPOOPTaHu3MOB. OCHOBBI IK0JI0THH
O0akTepuii.

Bonpocs! 11t moAroTOBKH:

1. Poct u pazButue Gakrepuil. THIBI pa3MHOKEHHUSL.

2. Mexanu3m nuTaHusa y Oaktepuil. BHekeTouHOE INepeBapuBaHKME MUTATEIHHBIX BEIIECTB.
[IpoHNKHOBEHNE MUTATEIBHBIX BELIECTB Yepe3 IIa3MaTHYECKYI0 MEMOpaHy.

3. Twunbl nuTaHuss y MUKpoOOpraHu3mMoB. AytoTpodsl u rereporpodsl. Tumsl ayToTpodHOTO
nutanus. @oto- u xemoayrorpodsl. Opranorpodsl u auToTpodsl. Bocemb crocoboB ku3HH
MPOKAPHOT.

4. Poct u pa3BuUTHE MUKpPOOpraHu3MoB. [lepuonnyeckoe M HENPEPHIBHOE KyJIbTHUBHUPOBAHHE.
3aKOHOMEPHOCTH POCTa YHUCTBIX KYJbTYp OakTepuil mpu NepuoAMYECKOM KYyJIbTHBHPOBAHUU.
Kpusas pocra.

5. KynbTuBHpOBaHUWE MUKpOOpPraHu3mMoB. HakonurtenbHble KyabTyphl. [IpuHUIMN 37€KTHBHO-
ctu. YucTthle KyJIbTYypbl MUKPOOPTAaHU3MOB.

6. Hcrounuku yriepona, ucnoib3dyemble Oaktepusmu. [loHsATHE ChIpbe B MHKPOOHOJIOTHYE-
CKOM MPOMBIILITICHHOCTH.

7. HcTOYHHMKHM a30THOTO MHUTAHHS Y MUKpoopraHusMoB. Daktopsl pocrta. [IporoTpodsr u ayk-
cotpodsl. Mcrounuku cepsl u pocdopa.

8. OcCHOBHBIEC THIIBI CpeJ], IPUMEHSIEMbIX B MUKpoOuosoruu. PacnpeneneHue no Ha3HauYEHUIO,
cocraBy, KoHCUCTeHIINH. OCHOBHBIC TPEOOBAHUS K MUTATEIBHBIM CPEIaM M IIPUHIIUAIIBI UX KOH-
CTpYUpOBaHUS

9. 3aKOHOMEPHOCTHU POCTA YUCTHIX KYJIBTYP MUKPOOPTaHU3MOB MPU MEPUOJAUYECKOM KYJIbTH-
BUpoBaHuU. KpuBas pocTa nepuoandeckoil KyJabTypbl, 0COOEHHOCTH OTAEIbHBIX (a3.

10. BnusiHue BHemHuX (pakropoB (Temneparypa, pH u ap.) Ha )KHU3HEAESITeIbHOCTh OaKTepuil.
11. Brnusiaue temmepaTypbl Ha pocT OakTtepuid. Vcronp30BaHUE BBICOKUX TEMIEPATyp IS CTe-
punuzanuu. MeToasl CTepuIn3alluu.

12. Tlactepuzanusa u TuHganu3amnus. [[pumMeHenre B MEAUIIMHE U TPOMBIIIJICHHOCTH.

Tema 5: OcHOBBI OMOTEXHOJIOTHM KAK HAYKH M CIOC00a NMPAKTHYECKOr0 MCIOJIb30BAHUS
NMOTEHIHAJIA KUBOro. Buabl OMoTexHosornii, 00mas cxemMa OHOTEXHOJIOTHYECKOr0 MPOU3-
BoACTBa. buosiornyeckuii areHT. ANnNapaTbl  METOAMKHN KYJIbTUBUPOBAHUS.

Bompocs! 1151 OArOTOBKHU:

1. buorexnonorus. Onpenenenne noHsaTud. [IpumMeHeHne B MeIULIMHE, MUIIEBOM U XUMUYE-
CKOM MPOMBIIITICHHOCTH.

2. buosHeprerrka, 6MOr€0TEXHOJIOTHS, SKOJOTHYECKasi OMOTEXHOJIOTHS.

3. OcHoBHas cxeMa U KOMIIOHEHTBI OMOTEXHOJIOIHYeCcKOoro mpou3BoacTea. O0opynoBanue s
IyOMHHOTO KYJIBTUBUPOBAHMSI MUKPOOPTaHU3MOB, KJIETOK PaCTEHUN U JKUBOTHBIX.



4. buoTexHOIOrHYecKre MPOLECChl U anmnaparbl NePUOIUYECKOr0 U HEMPEPHIBHOTO KYJIbTUBU-
poBaHMUsl.

5. buonornueckuii areHT. MUKpOOpraHW3MbI — OCHOBHBIE MPOAYILEHTH B OHMOTEXHOJOTHHU.
WNuaynupoBaHHbIM MyTareHe3 u CTyIeHYaTblii 0TOOp Kak METO/ CO3/IaHus IITaMMa-TPOIyLIEHTA.
6. IlomydyeHue mMTaMMOB-IPOAYIIEHTOB JJII MUKPOOHBIX OMOTEXHOIOTHH. VICTOUHUKH TIEeBBIX
TeHOB ]ISl TEHETHYECKON MHKEHEPUH OaKTEePHil.

Tema 6: Mera00u3M MHKPOOPraHusmMoB. MHoOrooopasue crnoco00B KU3HH OaKTepuii.
DJIEKTPOHTPAHCIIOPTHOE U cy0cTpaTHOe (pochopuIupoBaHue.

Bonpocs! 11t moAroTOBKH:

1. Dueprernueckuii oOMeH y OakTepuii U ero CBsi3b ¢ KOHCTPYKTUBHBIM. OCHOBHBIE 3TaIlbl
pacIerIeHus YIJIEeBOJOB.

2.  OrHoueHne MUKPOOOB K kuciaopoy. IlyTu moiydenust 3HEpruu B aHaA3pOOHBIX U a3pOOHBIX
YCIIOBUSIX.

3. AmnaspobHoe pacuerieHue yrieBosoB. CyOctpaTHoe pocopunupoBanue. [Iyts OmOaeHa-
Meiieproda u mpyrue HayanbHBIE IMyTH aHAdPOOHOTO PACIICIUICHUS YTJIEBOJIOB. DHEpreTHYe-
ckas 3(pPpeKTUBHOCTH aHAIPOOHOTO PACILEIUICHUS TITIOKO3HI.

4. Tlonsarue o Opoxkenusix. Koneunsie mpoaykTel. Buabsl 6poskeHuii. MacistHOKHCI0€ U TIPOITH-
OHOBOKHCIIO€ OPOKEHHS.

5. TomodepmentatuBHOe u rerepodepmentaruBHoe Opokenus. Mx Bo3Oymurtenu. [IpakTude-
CKO€E NPUMEHEHHUE.

6. AbspoOHOE pacHIeTUICHHE MUPOBUHOTPATHON KUCIOTHI. LUK TpUKapOOHOBBIX KHCIOT, IIe-
PEHOC 3JIEKTPOHOB U OKUCIUTENBbHOE (ochopunrpoBanue. Beixon sHepruu npu adpodbHOM pac-
HICTJICHUH YTJIEBOOB.

7.  AspoOHOe 1 aHa’pOOHOE JbIXaHUE Y MPOKApUOT. Bubpl aHA3pOOHOTO ABIXaHHS U €r0 3HaYe-
HUE.

8. @otorpodHbie OakTepuu U UX (POTOCHHTETUYECKH ammapar. MexaHu3M OaKTepHaIbHOTO
dotocurTe3a. OTimuuns GporocuHTe3a OaKTEpUid U PaCTCHHUH.

9. ®oTocHHTE3UPYIOIIHE 3eJICHbIE U MypPIYPHBIE CepHbIe OaKTepuu, NX xapakrepuctuka. Oco-
OCHHOCTH CTPOCHHUS, HUTOIJIa3MaTHUYECKHE BKIIOUEHHUS CEPhI, UX POJIb.

10. ®orocuHTE3UpYIOIIME MypIYypPHBIE HECEPHBIE OAKTEPHH, UX XapaKTepucTuka. JJoHOpHI BO-
nopoza y GOTOCHHTE3UPYIONTUX HECEPHBIX OaKTEPHIA.

11. ®unym "Huanobaxtepun". CTpoeHHEe MX KIETOK M IOJOXKEHHE B CHUCTEME OPraHH3MOB.
Ocob6enHocTr POoTOCHHTE3a Y ITMAHOOAKTEPHH.

12. Xemocuntesupyomue 6akrepun. X ocHOBHBIE Tpymibl. MexaHu3M xeMocuHTe3a. PaboTsl
C.H.BuHorpaackoro 1mo u3y4eH’0 XeMOCHHTE3UPYIOIINX OaKTepUH.

13. Hutpudummpyromue 6akrepun. Padorsr C.H.Bunorpaackoro mno ux BbIEICHUIO. 3HAYCHHUE
HUTpUGUKAITIH.

14. XeMOCHHTE3UpYIOIIUE CEpPHbIC U THOHOBBIE OakTepuu. VIX posib B MpUPOJE U MEXaHU3M
XEMOCHHTE3A.

15. XKenezobakrepun. OCHOBHBIC NpEACTaBUTENN TIpynmbl. Yexonbuarelie OakTepuu. PaboThI
C.H.Bunorpanckoro n H.I'.XomoaH0T0 110 H3y4eHUIO KeIe300aKTepHil.

Tema 7: YuacTe MUKPOOPraHN3MOB B KPYTOBOPOTAaX OCHOBHBIX OMOTreHHBIX 3JICMEHTOB.
Bonpocs! 11t moAroTOBKH:

1. MuxkpobHoe pa3nokeHHe Kpaxmaia, MeKTHHA U APYTrux yriaeBojoB. [IpakTuueckoe 3Haye-
HUE MPOIIECCOB.

2. A»pobHoe u aHa’pOoOHOE pa3IoKEHWE MHUKPOOPTaHU3MaMH KJIETYaTKH (LeJIT0I036l). Bo3-
Oynurtenu nporieccoB. CKob3sIMe OaKTEPUH.

3. Posib MUKpPOOPraHU3MOB B OMOJIOTMYECKOM KPYTOBOPOTE BEIIECTB B MIPHUPO/IE.

4. Kpyrosopot yraeposaa B npupoae. @ukcarus CO,2 B mporeccax GpoTo- u xeMocruHTe3a. Boi-
JIEJIEHNE YTIIEKUCIIOTHI IIPY pacnaie LEeJUIH0I03bl U YIJIEBOAOPOIOB.

5. KpyroBoport a3ora B npupoie. AMMOHU(DHKAIIAS 1 MUKPOOPTAHU3MBI, €€ BBI3BIBAOIIIHE.



6. Hutpudukamus u BbI3BIBaOmMe e MUKpoopranu3mel. Pa6otsr C.H. Bunorpaackoro mo
BBIJICJIEHUIO HUTPUPUKATOPOB. [leHuTpuduranms

7.  Mukpobuomornueckas (ukcanus armMocdeproro azora. CBOOOAHOXKUBYIIHE a’dpOOHBIE U
aHa’poOHbIe a3oTdukcaropsl. Pons B mpupoe.

8. KunyOeHpKoBbIE OaKTepHH, NX XapaKTEPUCTHKA, B3AUMOOTHOIICHHUS C PACTCHHUSAMU. Y 100Ope-
HUS Ha OCHOBE a30T(QHUKCUPYIOIIUX MUKPOOPTaHU3MOB.

9. MukpoOHOE OKHCIIEHUE Cepbl H €€ COeAMHEHUU (POTOCHHTE3UPYIOIIMMH U XEMOCHHTE3H-
PYIOLIUMH OaKTepUsSMHU.

10. BoccranoBnenue cyiab(}haroB MUKPOOpPraHU3MaMH, €ro MPUYWHBI U 3HadeHue. KpyroBopor
CEpbI B IPUPOJE.

Tema 8: IlpuHuunbl cucreMatuku npoxkapuor. Ilonsitue Buga y O0akrepuili. OCHOBHbBIE
TPyHNIbI rerepoTpodHbIX 0aKTepHid.

Bonpocs! 11t moAroTOBKH:

1. OcHOBHbIC MPUHIIMITBI TAKCOHOMUU MPOKAPHOT U €€ MECTO B COBPEMEHHON OMOJIOTHYECKON
CUCTeMaTHKe. DKOJIOro-pu3uosornyeckas 1 puiIoreHeTuyeckas CicTeMaTuKa MpOKapuoT.

2. TlpusHaku GakTepwii, yuuThIBaeMbie Ipu UX Kiaccudukanmu. [lonsaTue o Bune, KyabType U
mTamMme OaKTepuil.

3.  MonekynspHO-TeHeTUUEeCKUE METOIbl HIeHTU(PUKAMU OakTepuil. Y CTaHOBJICHHUE BHUI0BOU
MPUHAJJIEKHOCTH MUKPOOPTaHu3Ma.

4. OcHOBHBIE IpymnIbl reTepoTpodHbIX 6akTepuit. Crnupoxersl. CTpoeHHe CUpOXeT U UX OT-
auaus ot apyrux 6akrtepuii. OcHOBHBIE npeacTaBuTen. CrupanbHble U U30THYThIE OaKTEpUH.
5. ®unym "lIpoteobakrepus” kak Hanbojee M3y4deHHas IpyIia MUKpoopraHu3MoB. Cemeii-
CTBa SHTEPOOAKTEPHI, ICEBIOMOHA]] , BAOPHOHOB.

6. Owmrym "OupmukyThl". XapakTepucTHKa CTapUIOKOKKOB U OALIMILIL.

7. OCHOBHBIE TPYIIIBI TETEPOTPODHBIX OaKTepuil. AKTHHOMHIIETHI U CXOAHBIC CHHMH OaKTe-
pun. CTpoeHHe KIETOK U CIIOCOObI pa3MHOXKEHHs akTuHOOakTepuil. [IpakTuyeckoe 3HaueHHe.

8. Pukkercuu m XJIaMHJIUU - 0c00ast TpymIa MUKpOOOB-Tapa3uToB. LIk pa3MHOKEHHUS.

Tema 9: OcHoBbl BUpycosoruu. Poib, cTpoenne, penpoaykuusi, CHCTeMATHKAa BHPYCOB.
KyabTuBHpOBaHue, BhIsIBJIEHHE U THNIMPOBAHNE BHPYCOB.

Bompocs! 15 TOArOTOBKHU:

1. Bupychl: uctopusi OTKpBITUS, ONpEEIeHNEe, MPU3HAKN KUBOTO U HEKUBOTO, POJb B OHO-
cdepe, TECOPUH MPOUCXOKICHUSI.

2. CrpykTypHas OpraHu3aiusi BAPUOHOB, TUIbI CAMMETPUH. Y CTOWYUBOCTh K BHEIIHUM BO3-
NENCTBUAM U paCpOCTPaHEHUE BUPYCOB.

3. Pazgenenue MHOrooOpas3usi BUPYCOB B 3aBUCUMOCTHU OT THIa HYKJIEHHOBOW KHCIIOTHI, YHCIIa
1enei, Hamnurs BHENIHeH 000104Kku, ciocoba permukanuu. Cuctema bantuMopa.

4. Tumbpl B3aUMOJCHCTBUS BUPYCOB C KJIETKOH-X03sMHOM. Da3bl pa3BUTHS BUPYCOB: aicopo-
1151, IPOHUKHOBEHHUE, "pa3ieBanue", perumkanus, cOopka, BEIX0J BUPYCOB U3 UyBCTBUTEIBHOM
KJIETKU.

5. Cnoco0bl KynbTHBHpPOBaHUS BUPYCOB. OBOKYIbTYpbl. THIBI M PasHOBUIAHOCTH KYJIbTYp
KJIETOK.

6. CnocoObl BBISIBJICHUS U HICHTH(DUKALIUN BUPYCOB.

7. CtpoeHue reHOMa BHUPYCOB, PEIUIMKAIIMM T€HOMOB, MPEACTABICHHBIX MO3UTUBHOM U Hera-
tuBHOU ogHOHMUTEBOM PHK.

8.  OcoOEeHHOCTH U3MEHUYHUBOCTH BUPYCOB: peaccopTalus Ha MpUMepe BUpyca rpUIa.

9. bakrepuodaru. BupyneHTHbIe U yMEpeHHbIE (ard, MPOTyKTUBHBIA UK Pa3BUTHS, JIN30Te-
Huzanus. Mcnonb3oBanue 6akTepruodaros 1j1si 00psOBI ¢ OaKTepruaTbHBIMU HHPEKITUSIMHU.

3ayeTHO-IK3aMeHAMOHHbIE MATEPHUAJIBI IJIsl IPOMEKYTOUHOM aTTecTanun (IK3a-
MeH/3a4eT)
[TepedeHnr BOMPOCOB JJIsI MPOMEKYTOYHOM aTTeCTallNK (dK3aMeHa):



1. Tlpeamer u 3amaunl MUKPOOHMOJIOTHH, €€ MECTO M POJb B cCOBpeMeHHO# Omonoruu. dudde-
peHIMAUS MUKPOOHOIOTHYECKON HAYKH TI0 LIEISIM M 00bEeKTaM uccieoBanusi. OCHOBHBIE pa3-
JIeTbl MUKPOOHOJIOTHH.

2. 3amaun MUKpPOOHMOJOTMYECKOW HayKH. 3HaYeHHE MHUKPOOMOJIOTHUH AJS Pa3BUTUS (U3UKO-
XUMHUYECKON OMOJIOTHH, MEAUIIMHBI U CETLCKOTO X0341CTBA.

3.  OtkpbiTHE MUKPOOOB JIEBEHT'YKOM 1 pabOThI EPBBIX HCCIEI0BATENeH MUKPOOPTaHU3MOB.
4. Jlym Ilactep m ero 3HaueHHWe B Pa3BUTHH MUKpOOHMoJIOTHH. Pemienne Bompoca o camo3sa-
POXKICHUY JKU3HU. YUYeHHEe O OPOKEHHH.

5. PabGotsr Ilactepa mo m3ydeHuro Ooje3Hel BuMHA M muBa. Pa3paboTka [lacTepom HaydHBIX
NPUHIUIIOB TPOPHUIAKTUKH HWHPEKIIMOHHBIX 3a00JICBaHHA.

6. PobGept Kox u ero 3HaueHue B pa3BUTHH MUKpOOHOIOoruH. 3HaueHue padot P.Koxa mis pasz-
BUTHSI MUKPOOHOJIOTHYECKON TEXHHUKH.

7. OcHOBHBIE dTamnbl pa3BUTHA 001e Mukpoouonoruu. Padorer C.H.Bunorpanckoro, M. beii-
epuHka, B.JI. OMensHCKOro U Ipyrux nccienoBaTeei.

8. [';maBHble HampaBlIeHUS COBPEMEHHON MHUKPOOHOJOTHHU: SKOJIOTHMYECKas, MPOMBIILICHHAs
(TexHHUYecKas), MEUIIMHCKasA, caHuTapHas. [ eHeTnueckas HH>XeHepusi OaKTepuil.

9. TlonoxeHre MUKPOOPTaHU3MOB B JKMBOUM mpupoje. [IpokapuoTHbIe U 3yKapuOTHBIE MUKPO-
OpTraHU3MBI; IPU3HAKH CXO/ICTBA M OCHOBHBIC Pa3IHUuSI.

10. OcHOBHBIE MPUHIIUITBI TAKCOHOMHH MTPOKAPHOT M €€ MECTO B COBPEMEHHOM OMOJIOTHYECKON
cucrematuke. GuiIOreHeTn4YecKas CUCTEMaTHKa MPOKAPHOT.

11. Pa3mepsl u ¢popma 6akTepranbHBIX KiIeTok. O0Imas xapakTepucTiKa CTPOCHHs OaKTeprab-
HOU KJIETKH.

12. Knerounas crenka Oaktepuii. CTpoeHHE, XUMHUYECKUH COCTaB, (PYHKIIMU KJIETOYHOU CTCH-
ku. bakrepun Oe3 kietoyHoit cteHku: L-¢opmbl Gaktepuii, Mukoriaasmbl. CIM3UCTBIE CIIOH,
KarcyJbl U 4eXJIbl y OakTepuid. X XUMHYeCKUil COCTaB v 3HAUCHHE.

13. XKrytuku y 6axkrepuii pazmepsl, (opma, CTpOCHHE, YUCIO M B3aUMOpPACHONoKeHHe. Mexa-
HU3M JIBHOKCHUS KTYTUKOB. Bopcunku (pumOpun), uX oTau4us U PyHKITUH.

14. Huromnasmarudeckas MemOpana. Ee xumuueckuil cocras, crpoenue, ¢GyHKuuu. BHyTpH-
KJICTOYHBIC MEMOpPaHHBIE CTPYKTYPHI y OaKTepuid U X QyHKIIUH.

15. PuGocombl OakTepuii, X CTpOCHHE, XUMUYECKUN cocTaB, GyHKIMH. CyObenuHuIbl puodo-
com. [lonucomsl.

16. OcoOGeHHOCTH CTPOEHUS SAECPHBIX SKBUBAJICHTOB y OakTepuii. bakrepuanbHas xpomocoma 1
ee ctpoeHne. OTaWYMS HYKJICOUIOB OakTepuid OT siaep dykapuot. [Inmasmuasl. MHcepiimoHHbIE
3JIEMEHTHI U TPAHCIIO30HBI.

17. T'enetndeckue pekoMOMHAMK y OakTepuii. MexaHu3M BKJIFOYCHHUSI T€HETUYECKOTO MaTepH-
asia B 0aKTepUaIbHYIO0 XPOMOCOMY.

18. Tpanchopmanus y 6akrepuii. Onbitel ['puddurca. [lpupoaa tpanchopmupytromero haxkTo-
pa 1 MexaHu3M TpaHcopmaluu. 3HadeHue TpaHchopMarum.

19. Tpancaykmus y Oakrepuii. Hecrienndudeckas u crienuduaeckas TpaHCTyKITH.

20. Konsproranus y 6akrepwuii. [lonoBoit dakrop (F- mmasmuma), ero jgokanusamnusi B OaKTepH-
AJIbHOM KJIETKE U CBOMCTBA.

21. Dupocnopsl U apyrue mokosimuecs Gopmel 6akTepuii. CTpoeHHe SHIOCTIOP M MPOLECC UX
dbopmupoBaHus. 3HaYECHUE YHAOCIIOP Y OaKTEpHil.

22. TlpuszHaku OakTepwii, yuuThiBaeMblie Tipu uX Kiaccudukanmu. [lonsaTue o Bune, KyabType U
mramMme OaKTepuil.

23. MonekynspHO-TeHETUYECKHE METOIbl HACHTH(PHUKAINN OaKTepuil. Y CTaHOBICHHE BUIOBOM
MPUHAJJIEKHOCTH MUKPOOPTaHU3Ma.

24. Poct u pazutue Oakrepuil. THIBI pa3MHOKEHHUSL.

25. Mexanu3Mm nuTaHusa y Oaktepuil. BHekeTouHOE INepeBapuBaHHE MUTATEIHHBIX BEIIECTB.
[IpoHNKHOBEHNE MUTATEIBHBIX BELIECTB Yepe3 IIa3MaTHYECKYI0 MEMOpaHy.



26. Tumbl MUTaHUS Y MHUKPOOPTraHW3MOB. AyToTpodsl u rereporpodbl. Tumsl ayroTpodHOTO
nutanus. @oto- u xemoayrorpodsl. Opranorpodsl u auToTpodsl. Bocemb crnocoboB ku3HH
MPOKAPHOT.

27. Poct u pa3BUTHE MHUKpOOpraHu3MoB. [leproguueckoe U HENpepbIBHOE KyJIbTUBHPOBAHHUE.
3aKOHOMEPHOCTH POCTa YHUCTBIX KYJIbTYp OakTepuil mpu NepuoAMYECKOM KYyJIbTHBHPOBAHUU.
Kpusas pocra.

28. KynapTuBUpOBaHHE MUKpOOpraHu3mMoB. HakomurenbHbie KyJabTyphl. [IpuHUIMN 37€KTHBHO-
ctu. YucTthle KyIbTypbl MUKPOOPTAHU3MOB.

29. Ucrouynuku yriiepojaa, UCIOJIb3yeMble OakTepusiMu. [loHATHE CBHIphe B MHUKPOOHOJIOTHYE-
CKOM MPOMBIIIIEHHOCTH. TeXHOIOTHUA OMOTEXHOJIOIMYECKOT0 IPOU3BOJICTBA KOPMOBOTO OEJIKA.
30. McToYHHMKHM a30THOTO MHUTAHUS Y MUKpoopraHusMoB. Daktopsl pocrta. [IpoToTpods! u ayk-
cotpodsl. Mcrounuku cepsl u pocdopa.

31. OcHOBHBIE THIBI CPEJl, MPUMEHIEMBIX B MUKpOOHOoTun. Pacripenenennue mo HazHauyeHUIO,
cocraBy, KoHCUCTeHIINH. OCHOBHBIC TPEOOBAHUS K MUTATEIBHBIM CpPEIaM M TPUHIIUAIIBI UX KOH-
CTpYUpPOBaHUS.

32. 3aKOHOMEpPHOCTH POCTA YUCTHIX KYJIbTYP MUKPOOPIaHM3MOB MPU NEPUOAUUECKOM KYJIBTH-
BUpoBaHuU. KpuBas pocTta nepuondeckoil KyJabTypbl, 0COOEHHOCTH OTAEIbHBIX (a3.

33. Bnusgnue BHemHux (hakropos (Temreparypa, pH u ap.) Ha )KU3HEAESATEIbHOCTh OaKTepHil.
34. BnusHHE TeMIepaTypbl Ha pocT OakTtepuid. Mcronp30BaHUe BHICOKUX TEMIEpATyp IS CTe-
punuzanuu. MeToasl CTepuiIn3aluu.

35. Tlactepuzanusa u TuHAanmu3anus. [ [pumMeHeHne B MEIUIIMHE U POMBIIIIIEHHOCTH.

36. buorexnonorus. Onpenenenue noHsATusd. llpumeHeHue B MenULIMHE, MUIIEBON U XHUMUYe-
CKOM MPOMBIIIJIEHHOCTH.

37. BuosHepreTuka, OHOT€OTEXHOIOTHS, SKOJIOTHUECKass OMOTEXHOIOTHSI.

38. OcHoOBHas cxemMa ¥ KOMIIOHEHTBI OMOTEXHOJIOTHYECKOTO Mpou3BoicTBa. OO0pyI0BaHUE IS
IyOMHHOTO KYJIBTUBUPOBAHHSI MUKPOOPTAaHI3MOB, KIIETOK PACTEHUHN U JKUBOTHBIX.

39. BuotexHonoruyeckue mpouecchl U anmnapaThl IEPUOAUYECKOTO U HETIPEPHIBHOTO KYJIbTUBH-
pOBaHUA.

40. buonornueckuii areHT. MHUKpPOOPraHU3MBI — OCHOBHBIE TPOJYIIEHTHl B OMOTEXHOJIOTHH.
NunayuupoBaHHBINA MyTareHes v CTyIeHUAThI 0TOOp KaK METO CO3[aHusl IITaMMa-TPOAyIIECHTA.
41. TlomydeHue MTaMMOB-TIPOAYIIEHTOB IS MUKPOOHBIX OMOTEXHOJIOTHH. VICTOYHUKH 1IeTIeBBIX
TeHOB ]ISl TEHETHYECKON MHKEHEPUH OaKTEePHil.

42. DHepreTUYecKrii 0OMeH y OakTepuil W €ro CBs3b C KOHCTPYKTUBHBIM. OCHOBHBIE ATaIlbl
pacIIEenIeHHUs YIJIEBOAOB.

43. OrtHomeHnne MUKPOOOB K Kuciaopoxay. [lyTu momydeHus: sHeprur B aHadPOOHBIX U a3POOHBIX
YCIIOBUSIX.

44. AmnaspobOHOE pacmierieHue yrieBoaoB. CyoctpatHoe ¢ocopunupoBanue. [Iyte IMOaeHa-
Meiieproda u apyrue HadalbHBIE IMyTH aHAIPOOHOTO PACHICTIICHHUS YTJIEBOAOB. JHEpreThye-
ckast 9pGHEeKTUBHOCTH aHAPOOHOTO PACIIEIIIICHUS TJIFOKO3HI.

45. Tlonsatue o Opoxenusx. Koneunsle mpoayKkTel. Buasl 6poxxennii. MaciastHOKHUCIIOE U POITHU-
OHOBOKHCJIO€ OPOXKEHUS.

46. T'omodepmenTatuBHOE U rerepodepmenTaTuBHoe Opoxenus. x Bo30yaurtenu. IIpaktuue-
CKO€ MPUMEHEHHUE.

47. AspobHOe pacuienjeHue MUPOBUHOTPATHON KHCIOTHL. LUK TpuKapOOHOBBIX KHCIOT, Ie-
pEHOC 3JIEKTPOHOB M OKUCTUTENbHOE (pochopunrpoBanue. Boixon 3Heprun npu adpoOHOM pac-
LIETIJIEHUH YIJIEBOOB.

48. AspobOHOE U aHA’POOHOE JIbIXaHHE Y MPOKAPUOT. Buasl aHa3poOHOTO ABIXaHUS U €T0 3Have-
HUE.

49. ®ototpodHbie OakTepun U UX (POTOCHHTETUUYECKUM ammapar. MexaHu3M OakTepuaabHOTO
¢dorocunTesa. OTinunst GoTOCHUHTE3a OAKTEPH U paCTCHUH.

50. POTOCHHTE3UPYIOIIHE 3€JICHBIC U IMMyPIyPHBIE CEpHBbIC OaKTepUH, UX XapakTtepuctuka. Oco-
OCHHOCTH CTPOCHHUS, IIUTOIIIA3MATUIECKIE BKIIFOUCHHUS CEPBI, UX POJIb.



51. ®oTocuHTE3UpPYIOIIKE MypPIypHBbIE HECEPHBIE OaKTepUH, UX XapakTepucTuka. JlIoHOpHI BO-
nopojia y pOTOCHHTE3UPYIOIUX HECEPHBIX OaKTepHil.

52. ®unym "lmanobakrepun". CTpoeHHE WX KIETOK U TOJOXKECHHE B CHCTEME OPTaHH3MOB.
Ocobennoctu (poTOCHHTE3a Y IIMaHOOAKTEPUH.

53. XeMmocunTesupytomue 6aktepuu. Ux ocHOBHBIE rpymbl. MexaHu3M xeMocuHTe3a. PaboThl
C.H.BuHOrpaackoro 1no u3y4yeHuto XeMOCHHTE3UPYIOIINX OaKTepUi.

54. Hutpudunupyronme 6akrepun. Pabotsr C.H.Bunorpaackoro mo ux BbIICJICHUIO. 3HaUCHUE
HUTPUPHUKAIHH.

55. XeMOCHHTE3HpYIOIIUe CEepHbIE U THOHOBBIC OakTepuu. VX poib B MpUpOJIEC U MEXaHHU3M
XEMOCHHTE3A.

56. XKeneszobakrepuu. OCHOBHBIE MpeAcTaBUTENH Tpynmbl. Uexonpyarsie Oaktepuu. PaboTsl
C.H.Bunorpaackoro u H.I'.Xo101H0r0 110 M3y4eHu1o xene300aKTepuil.

57. OcHoBHBIE TpymIbl TeTepoTpodHbIX OakTepuii. Crimpoxerbl. CTPOCHHUE CITUPOXET M UX OT-
auaus ot apyrux 6akrepuit. OCHOBHEIE npeacTaButenn. CiupanbHble U H30THYTHIE OaKTepUH.
58. ®unym "TIporeobakTepuss" kak HaubOosiee M3ydeHHAs TPyIIa MUKpoopraHu3MoB. Cemeii-
CTBa YHTEPOOAKTEPHUHl, ICEBIOMOHA/ , BAOPHOHOB.

59. ®Ounym "OupmukyTh". XapakTepUCTHKA CTA(QHIOKOKKOB 1 OAIHILI.

60. OCHOBHBIE TPYIIIBI TETEPOTPODHBIX OakTepuil. AKTHHOMHUIETHI U CXOJHBIE CHUMH OaKTe-
pun. CTpoeHue KIETOK U CIIOCOOBI pa3MHOKEHHUS akTHHOOakTepHii. [IpakTrdeckoe 3HaUCHUE.
61. Pukkercuu u XJaMuauU - 0co0asi TpymIa MUKpOOOB-Tiapa3uToB. LUk pasMHOKEHHSI.

62. MukpoOHOE pa3oKeHHue Kpaxmalia, MeKTHHA W APYTuX YriaeBoaoB. [IpakTuyeckoe 3Hadve-
HUE TPOLIECCOB.

63. AspoOHoe U aHa’dpoOHOE Pa3IOKEHHE MUKPOOpPTraHW3MaMH KJIETYaTKH (IeJUTI010361). Bo3-
Oyaurtenu nporeccoB. CKOIb3AIIME OAKTEPHH.

64. Ponb MUKPOOPraHM3MOB B OMOJIOTHYECKOM KPYTrOBOPOTE BEIIECTB B MPUPO/IC.

65. KpyroBoport yriepona B npupone. Gukcamust CO2 B mporeccax (OTO- B XEMOCHHTE3A.
Briaenenue yriiekucaoThl py paciaje LEeUTI0NI03bl U YTIEBOI0POAOB.

66. KpyroBopot a3oTta B npupojae. AMMOHH(HUKAIUS 1 MEKPOOPTAaHU3MBI, €€ BHI3BIBAIOIIIE.

67. Hurpudukauus u neHuTpuUKanus Kak MPOTUBOMOIOKHO HAIPaBI€HHbIE MUKPOOHOJIOTH-
YeCcKHe MPOoIecChl. XMMHU3M U OMOJIOTUYECKUNA CMBICI IPOIIECCOB, BO30YAUTEIH.

68. ANAMMOX — XxuMu3M U OMOJOTHYECKHA CMBICH TPOIecca, CTPOCHHUE TJIAaHKTOMHUIIETOB.
Pouss B mpupoze.

69. MukpooOuonornueckas ukcanus arMocdeproro azora. CBOOOAHOKUBYIIHE a’dpOOHBIE U
aHa’poOHbIe a3oTdukcaropsl. Pons B mpupoe.

70. KmyOeHbKOBBIE OaKTEpHUH, UX XapaKTEPUCTHKA, B3AUMOOTHOIIIEHUS C PaCTCHUsMHU. Y 100pe-
HUS Ha OCHOBE a30T(DUKCHPYIOMINX MUKPOOPTAHU3MOB.

71. MukpoOHOE OKHCJIEHHE Cephl M €€ COeAMHEHUU (POTOCHHTE3UPYIOIIMMH U XEMOCHHTE3H-
PYIOLIUMH OaKTepUsSMHU.

72. BoccranoBieHue cynb(haToB MUKPOOPTAaHM3MAMHM, €r0 NMPUYUHBI U 3Ha4YeHHe. KpyroBopor
CEpbI B IPUPO/JIE.

73. Bupycel: UCTOpUSI OTKPBITUS, OMpPENEICHNUE, PU3HAKH KUBOTO U HEKUBOTO, POJb B OHO-
cdepe, TECOPUHU MPOUCXOKICHUSI.

74. CTpyKTypHas OopraHu3alydsi BUPUOHOB, TUIIBI CUMMETPUHU. Y CTOMYMBOCTh K BHEIIHUM BO3-
JEUCTBUSIM U PACIIPOCTPAHEHHE BUPYCOB.

75. Paznenenue MHOrooOpasusi BUPYCOB B 3aBUCHMOCTH OT THIIa HYKJICMHOBOW KUCJIOTHI, YHCIIa
1eneil, Hamuurs BHENIHeW 000104Kky, ciocoba permukanuu. Cuctema bantumopa.

76. Tumnbl B3aMMOJICHCTBHS BUPYCOB C KJIETKOW-X03MHOM. Da3bl pa3BUTHS BUPYCOB: acopO-
1151, IPOHUKHOBEHHUE, "pa3ieBanue", perumkanus, cOopka, BEIX0J BUPYCOB U3 UyBCTBUTEIBHOM
KJIETKU.

77. CnocoObl KyIbTHBHPOBAaHUS BUPYCOB. OBOKYIBTYpBL. THIBI U Pa3HOBUAHOCTH KYIBTYP
KJIETOK.

78. CrocoObl BBISIBICHUS U HICHTU()UKALIUN BUPYCOB.



79. CTpoeHue reHoma BUPYCOB, PEIUIMKAIMA T€HOMOB, MPECTABICHHBIX MMO3UTUBHOM W Hera-
TuBHOU ogHOHMUTEBOM PHK.

80. Oco0eHHOCTH N3MEHYMBOCTH BUPYCOB: peaccopTallys Ha MpUuMepe BUpyca IpHIIa.

81. bakrepuodaru. BupyneHnTHsie U yMepeHHbIe (paru, MpoayKTUBHBIA LUK Pa3BUTHUS, JIU30Te-
Huzanus. Mcnonb3oBanue 6akTepruodaros 1j1st 00psOBI ¢ OaKTepruaTbHBIMU HHPEKITUSIMHU.

Kpurepun oueHuBanusi pe3yJbTaTOB 00yUYeHUs
Kpurepuu onenku sk3ameHa:
BricTaBneHue OLEHOK Ha dK3aMEHE OCYIIECTBISIETCS Ha OCHOBE MPHUHIIMIIOB OOBEKTHB-
HOCTH, CIIPAaBEJIMBOCTH, BCECTOPOHHETO aHAJIN3a YPOBHS 3HAHUN CTYJIEHTOB.
[Tpu BbICTaBIEHUU OLICHKH 3K3aMEHATOP YUUTHIBAET:
*  3HaHHWE (PAKTUYECKOrO0 Marepuala IO MporpaMMe, B TOM YHUCIIE; 3HAHHE OO0s3aTEIbHON JIH-
TepaTypbl, COBPEMEHHBIX MyOJIMKALIUN MO MPOrpaMMe Kypca, a TaK)Ke UCTOPUN HAYKH;
*  CTENeHb aKTUBHOCTH CTYJEHTA HA CEMUHAPCKUX 3aHATUSIX;
*  JIOTHKY, CTPYKTYpY, CTHJIb OTBETA; KYJbTYpy pe€UH, MaHEPY OOIICHNUS;
* TOTOBHOCTh K JAMCKYCCHUH, ApPTyMEHTHPOBAHHOCTb OTBETA; YPOBEHb CaMOCTOATEIHLHOIO
MBILUICHUS]; YMEHUE MPUIOKUTH TEOPUIO K MPAKTHUKE.
OLeHKa «OTIUYHOY.
OrneHka «OTJIMYHOY» CTaBUTCS CTYACHTY, OTBET KOTOPOT'O COJEPKUT:
*  r1y0OKO€ 3HaHWE MPOTPAMMHOTO MaTepuaia, a TaK)Ke OCHOBHOTO COJCPIKAHMS M HOBALUN
JIEKIIMOHHOTO Kypca MO0 CPAaBHEHHIO C yUeOHO JIUTepaTypoit;
*  3HaHHME KOHIENTYaJIbHO-MOHATUHHOTO anmnapara BCEro Kypca;
*  3HaHHME MOHOTpapUUECKON JIUTEPaTyphl O Kypcy,
a TaK)Ke CBUJCTEIBCTBYET O CIIOCOOHOCTH:
*  CaMOCTOATEIbHO KPUTUYECKH OLEHUBATh OCHOBHBIE TIOJIOKEHUS Kypca;
*  YBSI3BIBATH TEOPHIO C MIPAKTUKOM.
OneHka «OTJIMYHOY» HE CTaBUTCA B CIy4asX OTCYTCTBHUS aKTUBHOI'O YYacTHsI CTy/I€HTa B yueOHOM
paboTe Ha 3aHATHUSX, a TAK)KE HEMPABUIHHBIX OTBETOB Ha JIOMOJHUTEIBHBIC BOMPOCH MIPemoa-
BaTeJIs.
OneHka «Xopo1ioy.
OrneHka «XOpoIl0» CTaBUTCS CTYJEHTY, OTBET KOTOPOTO CBUJIETEIILCTBYET:
* 0 [IOJHOM 3HAHUU MaTepuaa 1Mo nporpamme;
* 0 3HAaHUU PEKOMEHJOBAaHHOM JIUTEPATYPBHI,
* A TaK¥Ke COJEPXUT B LIEJIOM MPABWIHHOE, HO HE BCEr/a TOYHOE U apIyMEHTHPOBAHHOE U3-
JIO’)KEHUE MaTepHaa.
OLeHKa «XOpOIIO» HE CTABUTCS B CIydae OTCYTCTBUS Yy CTYJEHTA MOHUMAHMS U3J1araéMoro ot-
BETA.
OLeHKa «yJOBJIETBOPUTEIBHOY.
OneHka «yJOBJIETBOPUTEIHHO» CTABUTCS CTYJIEHTY, OTBET KOTOPOTO COACPHKUT:
*  TOBEPXHOCTHBIC 3HAHMS BAXKHEUILIUX Pa3[eiIOB MPOrpaMMbl M COJEPKAHUS JIEKIIMOHHOTO
Kypca;
*  3aTpyAHEHHS C UCIOJb30BAaHUEM HAYyUHO-TIOHATUIHOTO anmnapara 1 TEepPMUHOJIOTHU Kypca;
*  CTpEMIIEHHE JIOTUYECKH YETKO MOCTPOUTH OTBET, a TAKXKE CBUAETEIHCTBYET O BOZMOXKHOCTHU
MOCJEIYIONIEro 00y4eHusl.
OrneHka «HEeyAOBIETBOPUTEIHHOY.
OrneHka «HEYJIOBJIETBOPUTEIILHO» CTABUTCS CTYJEHTY, UMEIOLIEMY CYIIECTBEHHBIE IPO-
Oenbl B 3HAHUU OCHOBHOT'O MaTepHalia Mo MporpamMme, a TakKe JOMYCTUBILIEMY MPUHIUIHAIb-
HBIC OIMOKY TIPH U3JI0KEHUU MaTepuaa.

OueHouHbIE CPeCTBA JJII UHBAJUIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BRIOUPAIOTCSI C YIETOM UX WHIUBUYTBHBIX TICUXO(DHU3NIECKUX OCOOECHHOCTEH.



— IIpY HEOOXOJMMOCTH MHBAJINAM U JIMIIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
BbSI IPEAOCTABIISAETCS JOMOJHUTEIHLHOE BpEMS JIJIs TOATOTOBKH OTBETA Ha SK3aMEHE;

— IIPU MPOBEJICHUH IPOLEAYPHl OLICHUBAHUS PE3YJIbTATOB O0YyUEHHS] MHBAINIOB U JIULL C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIB30BAHUE TEXHUUECKUX
CPEACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAMBHUIYaIbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U MHBAJIMJOB IpOIEIypa OLIEHUBAHUS PE3YyJIbTATOB OOyUYEHMs MO AMCLUILUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

ITponienypa oneHuBaHUs pe3ysbTaTOB OOYUYEHMs] MHBAIMJOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXHOCTSIMH 3/I0POBbS 110 TUCHMIUIMHE (MOJIYJIO) MpeayCMaTpUBacT MpPEAOCTaBlICHHE HH-
(dopmanuu B popMax, aAaTUPOBAHHBIX K OTPaHUUYEHUSAM UX 370POBbS U BOCHIPUATUS HHPOPMa-
UH:

Jlnst a1 ¢ HapyIIEeHUSIMU 3pCHHUS:

— B [1I€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3IIEKTPOHHOI O TIOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA.

Jnist 1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATENIBHOTO anmapaTra:

— B I1e4aTHO (opme,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.

JIaHHBIN TTIepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YAIOLUXCS.

5. IlepeveHnb y4eOHOM JIUTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H TeXHOJIOTHii

5.1. YueOHas qureparypa
1. Herpycos, A. I. Mukpo6uonorus: Teopus u npaktuka B 2 4. Yacte 1 : yueOHUK A5 By30B /
A. U. Herpycos, U. b. KoroBa. — Mocksa : M3natensctBo FOpaiit, 2023. — 315 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-03805-7. — Texkct : anekrponnslii // OOpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510995
2. Herpycos, A. 1. MukpoO6uoiorus: Teopus U npakTuka B 2 4. Yacte 2 : yueOHUK A7 BY30B /
A. U. Herpycos, U. b. KoroBa. — Mocksa : M3natensctBo FOpaiit, 2023. — 332 c. — (Bwicmiee
obpazoBanue). — ISBN 978-5-534-03806-4. — TexkcT : anekrponHslii // OOpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512707
3. Emues, B. T. Mukpo6uosorus : yue6Huk 11st By308 / B. T. Emues, E. H. Mumyctun. — 8-e
u31., ucnp. u gon. — Mocksa : MU3narensctBo FOpaiit, 2023. — 428 ¢. — (Briciiee o6pa3oBa-
Hue). — ISBN 978-5-534-06081-2. — TekcT : anekrponHsiii // OOpa3oBatenpHas miatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/510779

5.2. llepuoanyeckasi JUTEpaTYypa
Ha3Banue nznanus IlepuonuunocTs Mecrto 3a KaKue rojpl XpaHuTcs
BBIX0/1a (B roJ) XpaHEHUs
buonorus. PedepaTuBHbIN XKypHAIT. 12 PXK 1970-2020 Nel-2
BUHUTHU
2Kypnan MUKpOOHOJIOTHH, STTHEMHUO- 6 u3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6
JIOTHU ¥ IMMYHOOHOJIOTHH ,2020-
W3sectust PAH (o 1993 r. UsBectus 6 3 2009-2018 (1 mosyr.)
AH CCCP).Cepus: buonornueckas
WzBectust PAH (o 1993 r. UzBectus 6 P® 1936,1944-1945
AH CCCP).Cepusi: buonornueckas
Muxkpobuosiorust 6 3 2009-2022
Muxkpobuosorus PAH 6 PO 1944
MornekyisipHas OHOJIOTHs 6 u3 2008-2016,2017 Ne 1-3
Ycnexu coBpeMeHHOI Onoiorun 6 43 2008-2017
Ycnexu coBpeMeHHOI Onoiorun 6 PO 1944-1945




Hazsanwne m3ganus IlepuoguuHocth Mecto 3a KaKue ToJIbl XpaHUTCS
BBIX0/1a (B roJ) XpaHEHUs

DKoJIorus 6 u3 2009-2022

[TpuknanHas OMOXUMHUS 1 MEKPOOHO- 6 I3 2008- 2013, 2014 Ne 1-5, 2015- 2016,

JIOTHS 2017 Ne 1-3,2018-2022

buorexnonorus 6 I3 2010-2011,2012 Ne 1-5, 2013 Ne 4-6,
2014 Ne 1-2,4-5,2015-2022-

buortexnochepa 6 3 "2011 Ne 4-6,2012 Ne 1-2, 2013 Ned
2014 Ne 1-4, 2015, 2016 - 2022

5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe NpodeccHOHaIbHbIE 0a3bl JaH-
HBIX 1 HH(OPMALIMOHHBbIE CIIPABOYHBIE CHCTEMBI
DNeKTPOHHO-0MOMoTeyHbie cuctembl (IBC):
1. DBC «FOPAMT»https://urait.ru/
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ruy» https://www.book.ru
4. 9BbC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oubnuorexa (HOb) http://www.elibrary.ru/
[ToTHOTEKCTOBBIC apXMBBI BEAYIINX 3alaHBIX HAYYHBIX )KypHaI0B Ha Poccuiickoii miat-
(popMe HayuyHBIX XypHamoB HOUKOH http://archive.neicon.ru
7. HanmoHanbHas 3JIeKTpOHHAs OMOMMOTEKa (IOCTYN K DJIEKTPOHHON OMONIHMOTEKe auccepTa-
it Poccuiickoii rocynapcrBenHoit 6ubnuoreku (PI'b) https://rusneb.ru/
8. Ilpesunmentckas 6ubmuorexa uM. b.H. Enpriuna https://www.prlib.ru/
9. DnexktponHas kotekius Oxcdoprackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlexktopuym TB" http://www.lektorium.tv/
18. Yuuepcurerckas unpopmarmontas cuctema POCCHUS http://uisrussia.msu.ru
HNHpopmManoHHBIEe CIPABOYHbIC CUCTEMbI:
1. KoncynwranT [lmroc - cipaBoyHast mpaBoBasi cucTeMa (IOCTYII 1O JIOKAJIbHOM CETH C KOM-
NBIOTEPOB OMOIMOTEKN)
Pecypcol cBoOOAHOrO 10CTYyNA:
1. KubepJlenunka http://cyberleninka.ru/;
2. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
3. MuHHUCTEpPCTBO HayKH M BbIciero oopaszoBanus Poccuiickoii @enepanuu
https://www.minobrnauki.gov.ru/;
4. ®denepanpHbiid moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;
5. Hudopmanuonnas cucrema "EnnHoe 0KHO A0cTymna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;
6. Enunas komnexnus nudpoBeIX 00pa3oBaTeIbHBIX PECypcoB http://school-collection.edu.ru/ .
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7. IIpoext I'ocymapcTBeHHOTr0 HHCTUTYTA pycckoro si3bika uMeHu A.C. [Tymkuna "O6pa3oBa-
Hue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBoyHO-MH(POpPMALMOHHBINH opTan "Pycckuii S3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYeCKHX TOJKOBBIX cloBapeil http://www.glossary.ru/;

10. CnoBapu u 3HLUMKJIONEANUHU http://dic.academic.ru/;

11. Obpa3zoBarenbHblil mopran "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpazoBanuu B Poccuiickoii deneparyu”. Bompocs! 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety
CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHGopManuoHHbIe pecypcebl KyoI'y:

1. DnextponHbIi katanor Hayunoit 6mbmuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTtpoHHas O6MOIMOTEKa TPYIOB yueHbx Kyol'yV

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBHOTO AMHAMHYECKOTO 00yueHUs http://moodle.kubsu.ru

4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMITJIEKCOB, IMyOIUKaIuil 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/

5. bubnuoteka nHpOpMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAITMOHHBIX 00pa30BaTEIbLHbIX
TEXHOJOTHM http://mschool.kubsu.ru;

6. DnexkTpoHHBIN apxuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 0Opa3oBaTelbHbIE pecypchl Kadeapbl MHOOPMAIIMOHHBIX CHUCTEM U TEXHOJIO-
ruii B obOpazoBanun KyOI'Y u nHayuHo-mertommueckoro sxypHaia "LIIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. Meroauueckue yKa3aHusi s O0yYaKIIMXCH IO OCBOEHHIO JIHCUHHUIIMHBI
(Moxys)

Jlexnus:

Pabora Ha JneKIuu SIBISETCS OYEHb BAXXHBIM BHJIOM CTYICHUECKON AEATETBbHOCTU IS
U3YYEHUSI TUCIUIUIMHBIL, T.K. Ha JIEKLIUU TPOUCXOIUT HE TOJIBKO COOOIEHNE HOBBIX 3HAHUN, HO U
cUcTeMaTu3anus U 0000IIeHNe HAKOIUICHHBIX 3HaHWM, (OPMHUPOBAHHE HA UX OCHOBE HJICHHBIX
B3IJISI0B, YOEXKIEHUH, MUPOBO33PEHHUS, Pa3BUTHE IO3HABATENbHBIX M MPO(ecCHOHATBHBIX
UHTEpeCcOB. JICKTOp OpHEHTUPYET CTYACHTOB B yueOHOM marepuaiie. Kparkue 3amvcu JTeKnui
(KOHCTIEKTPOBAHKE) TIOMOTAET YCBOUTH MaTepHall.

Hanucanme koHCHEKTa JICKIMIA: KPaTKO, CXEMAaTHYHO, MOCIEI0BATENIbHO (UKCHPOBATH
OCHOBHbBIE TIOJIOKEHUS, BBIBOJbI, (OPMYIUPOBKH, OOOOIIEHMS; MOMEYaTh Ba)KHbIE MBICIH,
BBIJICTISITH KITIOYEBBIC CIIOBA, TEPMHUHBL. KOHCIIEKT JTydIlie MOAPa3aeNiaTh Ha MMyHKTHI, maparpadsl,
coOmrofasi KpacHyilo cTpoky. [IpuHIMMIManbHBIE MecTa, OIpeaenaeHus, (OopMyJbl CleayeT
COMPOBOXKAATh 3aMEUAHUSIMU: «BAKHO», «OCO00 BAXKHOY», «XOPOIIO 3alIOMHUTHY» U T.N. WU
MoJAYEpKUBATh KpacHoW pyukon. llemecoobpasHo pa3paboratb COOCTBEHHYHO CHMBOJIHKY,
COKpAIIIEHUSI CIIOB, YTO IIO3BOJIUT CKOHIIEHTPUPOBATh BHHUMAaHHWE Ha BAKHBIX CBEIACHHSIX.
[IpociymuBanue 1 3aMUcCh JEKIUU MOKHO MPOU3BOAUTD MPU MOMOIIH COBPEMEHHBIX YCTPONUCTB
(mukrodoH, HOYTOYK, HeTOYK W T.1.). PaboTas Haj KOHCIIEKTOM JIEKLIWH, BCerga CieayeT
UCIIONIb30BAaTh HE TOJBKO YYEOHHK, HO M Ty JIUTEPATypy, KOTOPYIO JOMOJHUTEIHHO
pEeKOMEH/IOBal JIEKTOp, B TOM 4HCIE TIEPUOAUYECKHE U3JaHHUsI COOTBETCTBYIOIICH
HanpasieHHocTU. [lo pe3ynabTaTam paboThl C KOHCHEKTOM JIEKLIHUU CJelyeT O0O03HAauUuTh
BOTIPOCHI, TEPMHUHBI, MaTEPHAJl, KOTOPBIA BHI3BIBAECT TPYIHOCTH, IOMETUTH U MOMBITATHCS HAUTH
OTBET B peKOMeHayeMoil nureparype. Ecnum camocTosTenbHO He yaaeTcss pa3oOparbcs B
MaTepuaie, Heo0X0oauMo c(hOpMyITHPOBATH BOMPOC U 3aJIaTh MPETOaBaTelt0 Ha KOHCYIbTAIUH,
Ha OOIIEHWH B KOHTAaKTHbIe 4Yachl. JIEKIMOHHBIH MaTepuan sBisgeTcs 0a30BbIM, C KOTOPOTO
HEO0OXOMMO HadaTh OCBOCHHE COOTBETCTBYIOIIETO pasjiena Wiu Tembl. [ImaH MOATOTOBKH K
JEKLUU:

*03HAKOMUTBLCS C TEMOH JICKIIUU

*03HAKOMHTHCS C TIPEIOKCHHBIMU BOTIPOCAMH

*M3yUYUTh COOTBETCTBYIOIIUN MaTepual
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*03HAKOMHUTHCS C TUTEPATYPO O TEME
JlabopaTopHbie padoThI
B npouiecce moarotoBku k J1abopatopHoit paboTe HEOOXOAMMO 03HAKOMHUTHCS C pabodeit
OpOrpaMMOM JUCLUMIUIMHBL, TeMaMH W IUIaHAMU JIADOpAaTOPHBIX 3aHATUH, ynenss ocoboe
BHUMaHHUE LEIIM M 33JadaM, CTPYKType M COJEpKAHUIO IHUCHMIUIMHBI, IPOBECTH aHAIM3
OCHOBHOU y4eOHOU JIUTEpaTyphl, TOCIEe Yero paboTaTh ¢ PeKOMEHIOBAHHOM JOMOJHUATEIHHON
autepatypoil. [Ipy yCTHOM BBICTYIJIEHUU 1O KOHTPOJIBHBIM BOIIPOCaM JIaDOpaTOPHOTO 3aHSTUS
HY)KHO W37arath (He YHUTaTh) Marepual BBICTyIUIEHHs  cBoOoaHo. Heobxomumo
KOHIEHTPHUPOBATh CBOE€ BHHUMAaHHME HAa TOM, YTO BBICTYIIJIEHHME OOpallleHO K ayAUTOPHH, a HE K
IPEnoIaBaTeNo, T.K. 3TO 3HAUUMBIN acleKT NpodeccHoHaNbHBIX KoMneTeHui. [1o okoHuanuu
7a00paTOPHOTO 3aHATHUS CIEAYEeT MOBTOPUTH BBIBOJABI, CKOHCTPYMPOBAHHBIE B XOJE€ YCTHOIO
oIpoca, NPOCIEINB JOTMKY MX IOCTPOEHHUS, OTMETUB IOJIOKEHUS, JIeXkKallue B ux ocHose. s
3TOr0 B TEYEHHUE OINpOCa IPYTUX yUaUXCs
cleyeT Jenarh NMOMETKU. boiiee TOro, B cilyyae HETOUHOCTEW M (MJIM) HENOHMMAHHUS
KaKkoro-aubo BOIpoca MPOIIGHHOTO MaTepualia cliefyeT OOpaTUThbCA K IpPEernoAaBaTesio s
NOJy4YeHHUs HEOOXOMUMON KOHCYJIbTallMM M Pa3bsACHEHMS BO3HHKIIEH cuTyaruu. Cxema
MOATOTOBKH K JIA0OpAaTOPHBIM paboTaM:
"103HAaKOMUTBCS C TEMOH, LIEBIO U 33a7jauaMH paboThI
[JpaccMOTpETh MPEI0KEHHBIE BOIIPOCHI
|U3y4YUTh JIEKIIMOHHBIA MaTepUai, OCHOBHYIO U JOIOJHUTENIBHYIO JIUTEPATYPY
[JO3HAKOMHUTBCS C3aJaHUSAMU U XOJIOM MX BBITTOJTHEHUS
"103HAaKOMUTBCS ¢ 000PYyIOBAaHUEM 3AHATHS
" |BBITIOJIHUTH 33JJaHHsI B COOTBETCTBUHU C XOA0M PabOThI
[ MMCbMEHHO 0()OPMHUTH BHITIOTHEHHYIO pabOTy
[JIOJIBECTH UTOT U CII€NaTh CTPYKTYPUPOBAHHBIE BHIBOBI
CamocrosiTesibHast padora
CamocrosiTenbHasi paboTa CTYAEHTOB JUCIHIUIMHE OCYIIECTBISETCS C  LEJbIO
yIIyONieHHsl, PacUIMpeHHs, CUCTEMAaTH3allMM M 3aKpPEIUICHUS TOIYYEHHBIX TEOPETHUYECKUX
3HaHUH, (OPMUPOBAHUS YMEHHI HCIIONB30BATh JOKYMEHTALMIO U CIHEHUAIBHYIO JUTEPaTypy,
pa3BUTHS  TO3HABATENbHBIX CIIOCOOHOCTEH W aAKTUBHOCTH, a Takxke (opMUpOBaHUS
CaMOCTOSITENIbHOTO MBIIUICHUS, CIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
camMopealM3allii,  pa3BUTHUA  HCCIENOBaTeNbCKMX  ymeHuil.  Ilepen  BblllosiHEHUEM
CaMOCTOSITEIbHOW pa0OThl HEOOXOJAMMO YETKO TOHMMATh IENW M 3aJadyd paboThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOYHBIA 00BEM, OCHOBHBIE TpEOOBaHHMS K pe3ylbTaTaM padOTHI,
KpUTEpUN OIICHKU. BO BpeMs BBIMIOJHEHHUS CaMOCTOSITENbHON padOThl MpernoAaBaTelb MOKET
IPOBOIUTH KOHCYIbTallMU. KOHTPOJb pe3yabTaToOB CaMOCTOSTEILHON PabOThI CTYJCHTOB MOXKET
OCYIIECTBIISITHCS B MUCbMEHHOM, YCTHOM MM cMelanHoi (hopme, ¢ IpeacTaBlIeHneM MPOayKTa
TBOPYECKOI JEATENbHOCTU CTy/IeHTa. B kauecTBe )opM M METO0B KOHTPOJISI CAMOCTOSATEIBHOM
paboThl CTYACHTOB MOTYT OBITh HCIOJIb30BaHbl CEMHUHAPCKUE 3aHSTHS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE paboThl U Ap. Kpurepusmu OIEHKH pe3ybTaToB
CaMOCTOSITENIbHOM pabOThl CTYJEHTa SIBISIOTCS: YPOBEHb OCBOCHHS CTYAEHTOM YyueOHOIo
MaTepuana, yMEHMsl CTyJEHTa HCIOJb30BaTh TEOPETUYECKUE 3HAHWUA IIPU BBINOJIHEHUU
WHAUBUAYAIbHBIX 3aJlaHuil; 00OOCHOBAaHHOCTh M YETKOCTh H3JIOKEHUS OTBETa; oQopMileHHe
MarepHaja B COOTBETCTBUHU C TPEOOBAHUSIMHU.
II;maH moAroTOBKHU:
e [JM3yYHUTh COOTBETCTBYIOIIUI JIEKIIMOHHBIA MaTepHUall
e [ M3y4HUTh OCHOBHYIO JIUTEPATYPY IO TEME
e [ M3y4UTh JONOJHUTEIBHYIO JUTEPATYPY IO TEME
e [JohopMHUTH BBHINOJHEHHYIO pabOTy MHUCBMEHHO WM B BHJE IPE3CHTALMH B
3aBUCUMOCTH OT 3a/IaHUS
e [IcnenaTh CTPYKTYpHUPOBAHHBIE BHIBOJBI.



IHoaroroBka K 3K3aMeHy

[Ipu moaroToBke K K3aMeHy HEOOXOAMMO OPUEHTHPOBATHCS HA KOHCIIEKTHI JICKIHH,
pabouyio mporpaMmy JUCHUIUIMHBI, HOPMATUBHYIO, Y4EOHYIO U PEKOMEHAYEeMYIO JINTeparypy.
OCHOBHOE B TIOJITOTOBKE K Ca4e 9K3aMeHa - 3TO TIOBTOPEHHE BCEro MaTepuaia JUCIUIUIMHBL, IO
KOTOpPOMY HEOOXOIMMO C/JaBaTh dK3aMeH. [Ipu MOAroToBKe K cpade JK3aMeHa BeCh 00BeM
paboThl HYXHO pachpeiessTb paBHOMEPHO [0 JHSM, OTBEACHHBIM JJIs TOATOTOBKH,
KOHTPOJIUPOBATh Ka)XKJbII /I€Hb BBIIOJIHEHHE HaMEYEHHOW paboThl. B mepmox moaroToBku K
9K3aMEHY CTYJIEHT BHOBb oOpamaercs K YK€ HU3yueHHOMY (IpoiiieHHOMY) Yy4eOHOMY
Mmarepuany. [lonroToBka BiiIIOYaeT B ce0sl TpW dTama: caMOCTOSITeIbHas paboTa B TEUCHHE
CeMecCTpa; HEMOCPEICTBEHHAs MTOITOTOBKA B JIHH, MPEIIIECTBYIOIIME K3aMEeHY 110 TeMaM Kypca;
HOATOTOBKA K OTBETY Ha 33/1aHUsI, COeprKaluecs B Onnerax. DK3aMeH MPOBOJUTCS 110 OmeTam,
OXBATHIBAIOIIMM BECh MPOIJIEHHBIH MaTepHal AMCLUUIUIMHBI, BKIOYas BOIPOCH, OTBEIACHHBIC
JUIS CaMOCTOSITEIEHOTO M3ydeHHs. [l ycmemrHoil craum yka3aHHbBIE B paOoueil mporpamme
dopmMHpyeMble KOMIIETEHIIMM B  pe3yJbTaTe OCBOCHHUSA JUCHUIUIMHBI JOJDKHBI  OBITh
IPOJIEMOHCTPHUPOBAHbI, TOTOBUTHCS K SK3aMEHYy HEOOXOIMMO HA4YMHATh C IEPBOH JIGKIUU U
NepBOT0 CEMHUHApa.

B  ocBoeHMM  OUCHMIUIMHBI HMHBAIMIAAMH W JIMOAMH C  OTPAHUYEHHBIMH
BO3MOXXHOCTSIMHM3/I0pPOBbSl  OOJIbIIOE 3HAYCHHWE MMEET WHAMBHUIyanbHas YydeOHass paborta
(KOHCYJIbTAIIUK ) — TOTIOJTHATEIIEHOE Pa3bsiCHEHUE yYeOHOTO MaTepuaia.

WuauBuayanbHble KOHCYJIBTAlMM IO TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMMUHIUBH Ty ATH3AIMH OOYyUCHHUS U yCTAaHOBJICHHIO BOCIIMTATEIBHOTO KOHTAKTa
MEXIYIpernoiaBaTesieM ¢ OOyYaloIUMCS HMHBAJIUAOM WM JIUIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMUA3IOPOBBSL.

7. MaTepuajibHO-TeXHUYeCKoeo0ecnevyeHne mo 1 Ccuunjinge (MoayJir)

[To Bcem Bugam y4eOHOU NEATETHHOCTH B paMKax MUCIUIUIHHBI HCIIONB3YIOTCS ayauTO-
pud, KaOUHETHI M J1Ta0OpaTOPHH, OCHAIIICHHBIE HEOOXOIUMBIM CIECIIUATM3UPOBAHHBIM H JJabopa-
TOPHBIM 000PYJIOBAHUEM.

HaumeHoBaHHUE crielHaIbHBIX HO- OCHALICHHOCTD CICIHUATBHBIX OMEIICHHU T [MepedeHb TUIIEH3HOHHOTO
MeLICHHI OPOrPaMMHOT0 obecreyeH s
YueOHble ayUTOpHH JUIs IpoBese- | Mebenb: yueOHas mebenb Microsoft Windows
HUS 3aHSTHI JIEKIUOHHOTO THIIA Texunueckue cpecTBa 00yUCHHS: Microsoft Office
9KpaH, MPOCKTOP, KOMIBIOTEP
YueOHble ayUTOpHH JUIs IpoBese- | Mebenb: yueOHas mebenb Microsoft Windows
HUS 1abopaTopHbIX padot. Jlabopa- | TexHuueckue cpeacTa 0OyyeHuUs: Microsoft Office
topus 412, 414 JKpaH, MPOECKTOP, KOMITBIOTEP
O6opynoBanue: 1a00paTOPHOE MHKPOOHOIIO-
ruveckoe 000pya0BaHre

Jlist caMoCTOSITENbHON paboThl 00YyYaOLINXCS MPETyCMOTPEHBI IIOMEILICHHS, YKOMIUIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENbI0, OCHAIIICHHBIC KOMITBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO TIOJIKITIOUeHHS K ceTu «HTepHeT» u obecrneueHneM J0CTyIa B AIIEKTPOHHYIO HH]OP-
MallMOHHO-00Pa30BaTEIbHYIO CPETy YHHBEPCUTETA.

HaunmMmeHnoBaHne nmoMmeneHnmn OCHAaIIEHHOCTh TIOMEIICHHH JISI CAaMOCTOSTEIBHON pabOThI Ilepeuens nuneH3u-

JUTSI CAMOCTOSATEIHLHON pa- oOyJarommxcs OHHOT'O TIPOTPaMMHO-
00ThI 00YJAIOIIHXCS ro obecreyeHusI
ITomemenne ans camoctosi- | MebOenb: yueOHas mebernn Microsoft Windows

TeIbHOU paboTel oOydaro- | KoMITIEKT crienuann3upoBaHHON MeOen: KOMIbIOTepHBIE cTO- | Microsoft Office
muxcs  (YUTAIBHBIA  3aj | JIbI

HayuHoti Oubmuorexn) O06opynoOBaHKHE: KOMITBIOTCPHAS TEXHUKA C TMOJKIFOUCHHEM K
HHPOPMAIMOHHO-KOMMYHUKAIIMOHHON cetn «UHTepHET» W
JIOCTYTIOM B 3JICKTPOHHYIO WH(POPMAIIMOHHO-00Pa30BaTEIbHYIO
cpemy oOpa3oBaTeNbHON OpraHU3anuy, BeO-KaMepbl, KOMMYHH-
KallMOHHOE 000pyIOBaHUE, OOCCICUMBAIOIEE TOCTYN K CETH
HHTEPHET (IIPOBOJHOE COSAWHEHHE M OECIIPOBOIHOE COEIHHE-
Hue 1o TexHonoruu Wi-Fi)
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