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1 Heau u 321244 U3yYeHUs1 TUCHHUILIMHBI (MOTYJIs1)

1.1 Ileab 0CBOEHUA TUCUUILIUHBI

[enpro ocBoeHUST AUCIUTLITUHBI « MUKPOOHOJIOTHSI ¢ OCHOBAMHU BUPYCOJIOTHH U OHOTEXHOJIO-
TN SBJSiETCS (OPMUPOBAHUE Y CTYJIEHTOB 001Ienpo(hecCHOHANBHBIX KOMIETEHIIUNA B IPOU3BO/-
CTBEHHO, y4eOHO 1 HCCIIEe0BATEIHCKOM NeATeILHOCTH, a TaKkKe (POPMUPOBAHHE Y CTYIEHTOB-0HO-
JIOTOB TITyOOKUX 0a30BBIX TEOPETHUECKHX M MPAKTHUECKUX 3HAHUU B 00JACTH MHUKPOOHMOJIOTHH, C
DJIEMEHTaMU BUPYCOJIOTUU ¥ OMOTEXHOJIOTHH, C TOUYKHU 3PCHHUS COBPEMEHHBIX MTPEJICTABICHUM O pa3-
HOOOpa3uu MUpa MUKPOOPTraHU3MOB Kak yacTu 6uochepsl U UX POJIU B €€ YCTOMUMBOM pPa3BUTHU.
MuxkpoOuosiorus - oHa U3 HanOoJiee aKTUBHO PA3BHBAIOIIMXCS 00IacTell OMOIOTMYeCKON HAYKH.
MukpoOHas KJIeTKa - UJeaIbHbII 00BEKT AJIsl U3yUEHUSI MOJIEKYJISIPHO-TeHETUYECKUX MPOLIECCOB B
ouonoruu. MUKpoOHOJIOTHS MIPEICTABISIET COOON HE TOIBKO TEOPETUICCKUI HHTEPEC 10 U3yUEHUIO
OHMOJIOTMYECKHUX MPOIECCOB, MPOTEKAIOIUX B MUKPOOHOI KJIeTKE, HO U B MPOM3BOJACTBEHHOM Jes-
TEJIBHOCTH YeJIOBEKA, MOCKOJbKY MUKPOOPTaHU3MBI U MPOJIYKTHI UX JKU3HEIAEATEILHOCTH IIUPOKO
HCIOJIB3YIOTCS B PA3JIMYHBIX 00JIaCTSIX MPOMBILIUIEHHOCTH, CEJIbCKOTO X034iCTBAa M METUIIUHBI. M3y-
YCHHE B paMKax JUCIHUILTUHBI OCHOB BUPYCOJIOTUU U OMOTEXHOJIOTHH CYIIECTBEHHO PACHIUPSET T'O-
PHU30HT 3HAHMIM, a TAK)KE IPUMEHUMOCTb OCBAaNBAEMbIX KOMIIETEHIIUMN.

1.2 3aga4yu AUCHUIJIMHBI

OcHoBHbIE 3a/1a4¥ JUCIHUILTUHBL: CHOPMUPOBATH Y CTYACHTOB: CIIOCOOHOCTH MPUMEHSAThH Ha
MIPOU3BOJICTBE COBPEMEHHBIE METOBI 00PA0OTKH, aHAIH3a U CHHTE3a MOJICBOM, IPOU3BOICTBCHHON
1 1abopaTopHOil OHoornyeckoil nHGopMaIuy, MIAHUPOBATH U IPOBOAUTH MEPONPUATHUS 11O J1abo-
PaTOPHBIM UCCJIEIOBAHUSIM, OLIEHKE COCTOSHUS, OXpaHe MPUPOJTHON CPe/ibl U BOCCTAHOBIICHUIO OHO-
PECYPCOB; paCCMOTPETh TEOPETUYECKUE U MPAKTUYECKHUE OCHOBBI OMOTEXHOJIOTUU U KYJIbTUBHPOBA-
HUSI MEKPOOPTAaHU3MOB C TIEJIBIO JAITBHEUIIIETO MOTYYCHHSI U IPUMEHEHUS OMOMpenapaToB Ha UX OC-
HOBe, C(OPMHUPOBATH Y O0YUAIOLIUXCSA MPEICTABICHUS O BO3MOKHOCTH MCIOJB30BaHUs OUOTEXHO-
JIOTUYECKUX METOJIOB B MIPOMBINIJICHHOCTH, MEUIIMHE, CeIbcKoM Xo3siicTBe. ChopmupoBaTh yme-
HUE TPUMEHSTh 3HaHWE OMOJOTHYECKOTO pPa3zHOOOpa3us MUKPOMHPA M HCIOJIB30BATh METOJIbI
HAOMIOIeHUs, UACHTH(PUKAIIUY, KIACCU(PUKALIUN, BOCIPOU3BOJCTBA U KYJIHTUBHPOBAHHS KUBBIX
00BEKTOB — OaKTEPHil, MUKPOCKOITUYECKUX TPUOOB M BUPYCOB /7S pelieHrs podecCHOHATbHBIX 3a-
Ja4. 3HaHWE B3aUMOCBSI3€il MUKPOOPTaHU3MOB U OKpY:KaroUled cpebl MO3BOJIUT NPUMEHSThH MPUH-
[IUTIBI CTPYKTYPHO-(DYHKITMOHAIBHON OpTraHU3aIiH, UCTIOIb30BaTh (PU3HOJOTUUECKHE, IIUTOJIOTHYE-
ckue, buoxuMuueckue, Onopu3nIecKrue METO bl aHAIIM3a IS OIICHKH M KOPPEKITUH COCTOSIHUS JaH-
HBIX )KHUBBIX OOBEKTOB U MOHHTOPHUHTA cpeibl X obutanus. N3yuenne aucturummabl « MUKpoOHo-
JIOTUSI C OCHOBaMH BHPYCOJIOTUU M OMOTEXHOJOTUW» 00ECIeUUT MOHUMaHHUE MPUHIUIIOB, a TaKXKe
KOHKPETHBIX 0a30BBIX METOJOB NMPUMEHEHHS B MPO(PECCHOHATBHON AEATEIHPHOCTH COBPEMEHHBIX
MpeICTaBICHU 00 OCHOBaX OMOTEXHOJIOTUYECKUX U OMOMETUIIMHCKHUX MMPOU3BO/ICTB, TEHHOM WHXKE-
HEpUHU, HAHOOMOTEXHOJIOTHUH, MOJIEKYJIIPHOTO MOJICTUPOBAHMS, HCTIOIB3YsS METOIBl cOopa, oOpa-
0OTKH, CHUCTEeMATH3allM¥ U TPEJICTaBICHUS IOJIEBOM U JlabopaTopHOW WHGOpPMAIUU, TPUMEHSS
HaBBIKH pa0OTHI C COBPEMEHHBIM 000PYI0BAaHUEM, AaHATM3UPOBATH MOJTYyUYCHHBIE PE3YJIbTATHI.

1.3 MecTo aucuuiuinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMbl

Juctunnmaa « MUKpOOHOIOTHSI ¢ OCHOBAMU BHUPYCOJIOTUH M OMOTEXHOJIOTHIY) OTHOCHUTCS K
o0s3arensHOM yacTu biioka 1 «/{ucuurinabl (MOIYIH)» yu4eOHOTO TUTaHa.

Kypc «Mukpo6uosnorusi ¢ 0CHOBaMH BHPYCOJIOTUU M OMOTEXHOJIOTUN» Ba)KEH JJIsL CTYJIECH-
TOB-OHMOJIOTOB, SBJISIETCS OJTHOW M3 0a30BBIX YUCOHBIX AUCITUIUIHH MPO(HECCHOHATHFHOTO IIUKIIA TTO/I-
roToBKH OakanaBpoB 1o HanpasieHuto 06.03.01 buonorus. [{ns ycBoeHus Kypca CTyASHTY He00X0-
JTUMO OPUEHTHUPOBATHCS B BOIMPOCaX OMOXHWMHUHU, MOJIEKYJSIPHOM OMOJIOTHH, IIUTOJIOTHH, XUMHH U
sKonoruu. VIMeTh HaBBIKUM CaMOCTOSITENILHOW pabOTHI C JUTEPATypOM, BKIIIOUAs MEPHOAHYECKYIO
HAYYHYIO TUTEpATypy MO OAKTEPUOIOTUH, BUPYCOJIOTUHU U OMOTEXHOIIOTHH, a TAK)KE HABBIKK PabOTHI
C JIEKTPOHHBIMHU CpecTBaMU UH(popMaryu. M3ydeHn o AUCIUIIITNHBI MPEIIeCTBYIOT TaKHE AUCIIH-
IUTMHBIL, KaKk «Marematukay, « XuMus», «300J0rus», «borannkay, «buoxumus ¢ o0cCHOBaMH MOJIEKY-
JSPHOU OMONOTHUNY, «DKONIOTUD», «LIUTONOTHs U TUCTONOTUS Y. MaTepuabl TUCITUILINHBI UCTIONb-
3YIOTCS CTYJIEHTAMU B HAy4HOU paboTe MPU MOATOTOBKE BBIMTYCKHOHN KBATH(PUKAIIMOHHON pabOThI U
BaYKHBI JJI1 OCYIIECTBIICHUS IPAKTHUECKOMN IEATEeIHbHOCTH OaKkaiaBpa OUOIOTHH.



1.4 IlepedyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 JUCHUILUINHE (MOAYJII0), COOT-
HECeHHBIX C IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHUsI 00Pa30BaTeIbHOM MPOrpaMMbl
N3ydenue naHHOM y4eOHON TUCHMIUIMHBI HAMPABJICHO HA (POPMUPOBAHUE Yy OOYUAIOUIHXCS

CJICAYIOMMUX KOMITETCHIIUMN:

Kon v HanMeHOBaHWE HHAMKATOpA™

PezynbraTsl 00yueHNs 110 JUCHUILIINHE

HBbIX 3aJa4

OIIK-1 Crioco6eH npuMeHATh 3HaHHe OHOJIOTHYECKOT0 pa3HOo00pas3usl U UCIOIB30BATh METO Bl HAOIIOICHIIS, HICHTH-
¢ukanuy, xnaccupuKalnuy, BOCIPOU3BOJICTBA U KyJIbTHBUPOBAHUS KHUBBIX 00BEKTOB JUIS PElIeHUs MPOpecCHOHATb-

NOIIK-1.1.

[ToHumaeT TeopeTHYecKue OCHOBBI MHK-
pobuosorun, BUpycosoriuu, 00TaHHKH,
300JI0THH, & TAKKe POJIb OnoIoTHYe-
CKOT0 pa3HOOOpa3us Kak BeAyLero (ax-
TOpa YCTOWYMBOCTH )KUBBIX CUCTEM H
OrocQepsI B IIETIOM.

3HaeT TEOPETHYECKHE OCHOBBI OIICHKH MHKPOOHOTO OuopasHooOpasus,
poJb OMOpPa3HOOOpa3us B MOAMCPKAHUK KPYrOBOPOTOB OHMOTCHHBIX 3J1e-
MEHTOB B Ouocdepe, MECTO U POJIb MHKPOOPTaHM3MOB B OCHOBHBIX OHO-
TCOXMMHYECKUX [UKIAX

yMeeT UCIIOJIb30BaTh OIIEHKY MUKPOOHOTO OMopasHoo0Opasusi B onpeerne-
HHH COCTOSIHUS OMOIIEHO30B

BJIaJICCT HABBIKAMU JIAOOPATOPHOM OIEHKH MUKPOOHOTO Onopa3zHooOpasus

HOIIK-1.2.

[MpumensieT B pohecCHOHATIBLHOM aes-
TEIHLHOCTH METO/IBI HAOMIONEHNUS, HIEH-
TUDHUKAIUH, KITACCU(DUKAIINY, U KYJIbTH-
BHPOBaHUS OMOJIOTHYECKIX OOBEKTOB B
MIPUPOJHBIX U JTa00PATOPHBIX YCIOBHSIX;

3HAEeT TEOPETHYECKUE TIPHHIUITEI METOI0B HAOIIOICHNUS, HACHTH(DUKAINY,
KJIacCH(UKAMU, W KyJIbTHBUPOBAHUS MHUKPOOHOJOTMYECKUX OOBEKTOB
(bakTepuii, MUKPOCKOTIMYECKUX IPHOOB, BUPYCOB) B JTA0OPATOPHBIX U IIPO-
MBIIUICHHBIX YCIOBHSX

yYMEeT OCYIIECTBISATH B JIAOOPATOPHOI MPAKTHKE METOIBI HAOIFOICHUS,
WOCHTU(UKAIINE W KyJTbTHBUPOBAaHUS OakTepuil B 1aOOpaTOPHBIX yCJO-
BUSIX

BlIaiceT 0a30BBIMH MUKPOOHOJIOTHYECKUMU JTA00pAaTOPHBIMHA HaBBIKAMH

NOIIK-1.3.

AHanuzupyeT B3aMMOJEHCTBHE Opra-
HU3MOB Pa3JIMYHbIX BUJIOB APYT C ApY-
TOM U CO Ccpezioit OOUTaHMUs.

3HaeT OCHOBHBIC IIYTH B3aMMOACHCTBHS MHKPOOHOIIOTHYECKHX OOBEKTOB
JPYT C IPYTOM U CO CPeoi 00uTaHMs

yMeeT HMCIOJIb30BaTh MUKPOOHOIIOTHYECKHE METO/Ibl OLIEHKH B3aMMO/ICH-
CTBUSI MUKPOOPTraHU3MOB APYT € APYTrOM M ¢ IPUPOJIHON cpeno

BIIaZIcET HABBIKAMHU OLIEHKHM B3aUMOJEHCTBUS MHMKPOOPIaHU3MOB JApYT C
JIPYTOM U CO Cpe/ioii 0OuTaHus

NOIIK-1.4.

VYuacTByeT B pad0OTax 1Mo MOHHTOPHHIY,
OLICHKE COCTOSIHUSI OKPY>Karolleil cpesibl
U oxpaHe OHOpeCypCoB.

3HACT OCHOBHBLIC ITYyTHU MHKpO6HOHOFH‘IeCKOﬁ OIICHKU COCTOAHUA OKpYKa-
I01LIEH CpeIbl

YMEeT UCIIOIb30BaTh 0AaKTEPHOJIOTHYECKUE METOIBI JISl OLIEHKH COCTOSTHUS
IPUPOAHOI cpe/ibl

BJIaJICCT HABBIKAMH PA0OTHI Ha TAOOPATOPHOM 000PYJOBAHUH /IS OLCHKH
COCTOSIHHS IPUPOTHON CPEIbI

OIIK-2 Crioco0GeH NpuMEeHSTh MPUHIUIBI CTPYKTYPHO-(YHKIIMOHAIEHON OpraHnu3alliy, HCIOJIb30BaTh (PH3HOJIOTHYE-
CKHE, ITUTOJIOTHYECKHe, ONOXMMHUYECKHe, Ono(n3nIecKre METOIbl aHAIN3a IS OLIEHKH U KOPPEKIIMN COCTOSTHUS JKHU-
BBIX 00BEKTOB 1 MOHUTOPUHTA CPEIbl UX OOUTaHUS

HOIIK-2.1.

[MoHrMaeT MpHUHITUIEI paOOTH OCHOB-
HBIX CHCTEM JKU3HEOOECIIeUSHHS 1 T'O-
MEOCTAaTHYECKON PETyIISINH KU3HEH-
HBIX (QYHKIHIA Yy PACTEHHH U Y )KHBOT-
HBIX, CITOCOOBI BOCTIPHSITHS, XPAHCHHS U
nepeaady HHGOPMAIMK, OPUEHTHPYETCS
B COBPEMCHHBIX METOTUYCCKUX TOJIXO-
JlaX, KOHIEMIUAX U TpobieMax (hu3no-
JIOTUH, ITUTOJIOTUH, OMOXUMUH, OHODU-
3HKH.

3HAET NMPHUHIMIIBI PA0OTH OCHOBHBIX CHCTEM KXHM3HEO0ECIEUeHUSI 1 TOMEO-
CTaTHUYECKOM PeryJsiuy >KU3HEHHBIX QYHKINH y OGakTepuii: MOpQoIIoTrHIo,
CTpOCHHE, METaboNM3M MPOKAPHOTHYECKUX OHONOTHIECKHX OOBEKTOB,
0COOCHHOCTH OCHOBHBIX JHEPTeTHYECKUX MPOIecCOB (OpOXKEeHUS, IbIXa-
HHS, XeMO- U orocuHTe3) OakTepuit

yMEET OPUCHTUPOBATHCS B COBPEMEHHBIX METOIMUYCCKHX IMOIX0/AaX, KOH-
HEMIUAX U Ipo0aeMax (pU3HOIOTHH, IUTOJIOTHHA U OMOXUMHUA MHKPOOPTa-
HHU3MOB

BJIaICCT HAaBbIKAMU OpraHu3aiiu na6opaTopHoro HCCICOOBaHUA

NOIIK-2.2.

BbIABIISIET M KPUTHYECKH aHATN3UPYET
B3aNMOCBSI3b (PU3HNOIOTHYECKOTO COCTO-
SIHASL 00BEKTa C (paKTOpaMH OKpYKaro-
el cpeapl.

3HAeT TPHHIMIBEI ONEHKH B3aWMOCBS3U (H3HOJIIOTHYECKOTO COCTOSHUS
MHUKPOOPTaHU3MOB C (JaKTOpaMH OKPYKaIOIIEH cpeibl

YMECT KPUTUYICCKU aHAJTU3UPOBATH IMOJTYYCHHBIC B TPOLECCE na60paT0pH0171
ACATCIBbHOCTH PE3YJIbTAThI

BIIQJICCT HABBIKAMH MIPOBEPKH U OICHKH PE3yJIbTaTOB Ja0OpPATOPHOrO HC-
CJIeZIOBaHUS B 00JACTH OIIEHKH B3aMMOCBSI3M COCTOSHUS MHKPOOPTaHHU3-
MOB ¢ (hakTopamMu BHEIIHEH cpeJib

HOIIK-2.3.

IpuMeHsIeT 3KCTIepUMEHTATLHEBIE Me-
TOBI JUI OLIEHKH COCTOSHHS KHUBBIX
00BEKTOB.

3HAET MOCTAaHOBKH AKCIEPUMEHTA JJII MUKPOOHOIIOTHIECKON OIEHKH CO-
CTOSIHUS IPHPOTHON CPebI

yMeeT MCIOJIb30BaTh MHUKPOOMOJIOTHYECKHUE METOIBI JUIT MUKPOOHOIIOTH-
YECKOM OILIEHKH COCTOSIHUSI IPUPOAHOM CpEJIbl




Kon n HamMeHOBaHME HHAMKATOpA™

PezynbraTsl 00yueHNs 10 JUCHUILIINHE

BJIaJIceT HaBBIKAMM PAabOThI HA COBPEMEHHOM O0OpPYIOBaHHUHU JUIS OLECHKH
COCTOSIHUSI IPUPOJIHOM Cpeabl

OIIK-5 CrniocobeH mpuMEeHsTh B POGECCUOHATIBHOM NESTEIbHOCTH COBPEMECHHBIC

OpeJCTaBlICHUs 00 OCHOBaX

OHMOTEXHOJIOTHYECKUX U 6I/IOMe[ll/ILII/IHCKI/lX IMPpOU3BOJICTB, TeHHOM HNHXCHEPpHUH, HaHO6I/lOTeXHOHOFI/II/I, MOJICKYJIAPHOTO

MOACTIUPOBAHUA

HOIIK-5.1.

Ilonumaet MIPUHIUIIBI COBpeMeHHOﬁ
GI/IOTGXHOHOFI/II/I, IpUEMbI TEHETHYECKOM
HWHXCHCPUU, OCHOBBI HaHOOMOTEXHOJIO-
TUA, MOJICKYJISIPHOT'O MOACINPOBAHUA.

3HaeT MHUKPOOHOJIOTMYECKUE OCHOBBI Pa0OThI COBPEMEHHBIX OMOTEXHOJIO-
THYECKHUX TPOW3BOJICTB, HCIIOJIL30BAHNE NPHUMEHEHUs] OaKTepuil B Kade-
CTBE OHMOJIOTHYECKOTO areHTa, OCHOBBI T'€HETHYECKHX TpaHchopmanmii
OakTepuil ¥ BHPYCOB, YJIBTPAMHKPOCKOIIMYECKOE CTPOECHHE MHUKPOOHOM
KJICTKH M BUPYCHOH YacTHIBI B KOHTEKCTE HAHOOUOTEXHOJIOTHH, MOJICKY-
JSIPHBIC OCHOBBI CTPOCHUS M (DYHKIHMHA GaKTEepHATBHBIX CHCTEM MEXaHH3-
MOB JUTSL KX MOJICITUPOBAHUS

yMEeT UCIIOJIb30BaTh COBPEMEHHBIC MPEACTABICHUS MEXaHU3Max HaciIe/-
CTBCHHOCTH M M3MEHYHMBOCTH OAaKTEepHil B yueOHOW U HAy4HO-HUCCIICI0BA-
TENBbCKOH NeSITeIbHOCTH, IPUMEHATH 3HAHUS O MUKPOOPTaHU3MaX Kak IIeH-
TPaJILHOM arcHTE COBPEMEHHBIX OMOTEXHOJIOTHIA

BJIaACCT HaBBIKAMHU HpaKTI/I‘IeCKOﬁ HUHTEPIIPETALIUU TCOPETUICCKUX 3HAHMI
B 00JTacTH COBpeMeHHOﬁ 6I/IOTeXHOJ'IOFI/II/I, npueMoB TeHEeTHYCCKOUN NHXKEHEe-
pur, OCHOBBI HaHO6I/IOTeXHOJ'IOFI/II/I, MOJICKYJIAPHOTO MOJACIINPOBAHUSA, a
Tak)K€ OCHOBHBEIM ITOHSTHIHBIM armaparom MI/IKpO6I/IOHOI‘I/II/I, CIIOCOOHO-
CTBIO UCIIOJIL30BATh €0 HA MPAKTUKE

HOIIK-5.2.

O1cHUBACT U IPOTHO3UPYET MEePCIICK-
TUBHOCTh 00BEKTOB CBOCH Mpodheccro-
HAIILHOH JeITebHOCTH [T ONOTEXHO-
JIOTHYECKUX TIPOU3BOJICTB.

3HAeT MPUHILUIIBI IPOTHO3UPOBAHMS M OLIEHKH OMOTEXHOJIOTHYECKOH mep-
CHEKTUBHOCTH MUKPOOHBIX IITAMMOB JIJISI HCTIOJIb30BAaHHS B COBPEMEHHBIX
OHMOTEXHOJOTHYECKUX IPOU3BOJCTBAX

YMECT B J'Ia60paT0pHI)IX YCJIOBUAX OLICHUTH CBOIiCcTBa GHKTepI/IaJ'H)HOFO
mTaMMa B 4YaCTH OLICHKHU TCXHOJOI'MYHOCTHU

BJIAACCT HABBIKAMHU IIPOBEPKU U OLICHKU OHMOTEXHOJIOTHYCCKOM MEPCIICK-
TUBHOCTH IJIA UCIIOJIb30BAHUA B COBPEMCHHBIX OHMOTEXHOJOTHYECKUX po-
HN3BOJCTBAX J'Ia60paTOpHBIMI/I MCTOJaMH

HOIIK-5.3.

JIeMOHCTpHUpPYET BIIaJiCHUE IpUEMaMu
onpeneneHns ONOIOTHIECKOH Oe3omac-
HOCTH NPOJYKIUH OMOTEXHOJIOTUIECKUX
nu 6I/IOMel]I/ILII/IHCKI/IX HpOI/I3BO}ICTB.

3HACT OCHOBHLIC IMTPUHIUITBL 61o00e30macHOCTH MIPOU3BOACTB, CBA3AHHBIX C
HCIOJb30BaHUEM OHOJIOTMYECKOTO areHTa

YMEET CTEPHIIBHO OCYLIECTBIATH 0a30BbIE OIEpAllMi ¢ MUKPOOHOJIOTHYe-
CKAMU areHTaMu (0aKTepHalbHBIMH KyJIbTypaMH) C YUeTOM TpeOOBaHMIA
6100€30I1aCHOCTH

BJIaJIeeT HA/UICKAIIMMH HaBBIKAMH JIAOOPATOPHOM MHUKPOOHOIOTHUECCKON
paboTHI ¢ peanu3anueii 6a30BOro NpUHIKIA OHO0C30MACHOCTH

OIIK-8 CnocobeH MpUMeHSTh Ha TPOM3BOICTBE COBPEMEHHBIE METOIbI 00pPaOOTKH, aHAIIN3a U CUHTE3a ITO0JIEBOH, MPO-
M3BOCTBEHHOM ¥ J1a00paTOPHOH OHONOrnYecKoil HH(OPMAIIMH, INITAHUPOBATEH M IPOBOIUTH MEPOIPHUATHS 110 Jabopa-
TOPHBIM UCCJICJIOBAHUSIM, OLIEHKE COCTOSIHMUS, OXpaHe PUPOIHOM Cpeibl U BOCCTAHOBJICHHUIO OMOPECYPCOB.

HOIIK-8.1. leMoHCTpUpYET BIaJCHUE
OCHOBHBIMH THUITAMH IKCIIEAUITHOHHOTO
UJ1a00OPaTOPHOTO 00OPYIOBAHHUS.

3HAET HPHUHIMITEI PAOOTHI OCHOBHOTO MHUKPOOHOIOIUYECKOr0 000pya0Ba-
HHs

yMeeT co3JaBaTh IIJIaH UCCIIEA0BAaHUI U PACIpeleNaTh 3aaull, B 3aBUCH-
MOCTH OT ITaHUPYEMOT'0 K IIOIy4eHUIO BUia 1a00paTOPHOH MUKPOOUOIIO-
THYeCKOil HHOpMaLUH

BJIaACCT HaBbIKaMM OpraHu3alin na6opaT0pH0r0 HUCCICOAOBAHUA JIA
OLCHKH COCTOAHUA M BOSMOXXHOCTH BOCCTAHOBJICHHUA 6H0pecypc0B

NOIIK-8.2. [TonnmaeT 0cOOEHHOCTH BBI-
OpaHHOTO 00BEKTA MPOPECCHOHATBLHOM
JEATEIBHOCTH, YCIOBHSI €T0 COJepIKa-
HUS ©PpabOTHI ¢ HUM C YIeTOM TpeOoBa-
HUI OMOATHKH.

3HAET aceKThl IPUMEHEHNS! OMOITHKH I10 OTHOIICHHIO K 00beKTaM MHKPO-
O6uonorun — OaKTepUsIM, MUKPOCKOITMYECKUM TprdaM M BHpycaM, a TaKkxKe
MHKPOOHOIOTHUECKUM TIPOIIECCaM M OMOTEXHOJIOTHSAM, HCIIOJIb3YIOMINM
KJIETKH JKUBOTHBIX M YEJIOBEKa

yMEET OIpEesITh ONTUMAJIbHBIA PEKUM YOUBKH OTPAOOTAaHHOTO MHKPO-
OMOJIOTHIECKOT0 MaTepralia

BIIa/ICET HABBIKAMH yUeTa TpeOoBaHM OMOITHKY MU paboTe ¢ MUKpOOpra-
HH3MaMHU

NOIIK-8.3. AHanmu3upyeT u KpuTHie-
CKY OLICHHBAET Pa3BUTHE HAYYHBIX
WIS, Ha OCHOBE UMEIOLIUXCS PeCyp-
COB COCTaBJISIET IIaH PELICHUS [TOCTaB-
JICHHOH 3aJ1auu, BeIOMpaeT uMoaudu-
[PYET METOTMYECKHE TIPUEMBI.

3HAET OCHOBHBIE ITyTH OCHOBHBIE ITyTH ONTHMH3ALNH PEIIECHHS TOCTaBICH-
HOW METOJOJIOTUIECKOI 3a/1a4, CIIOCOOCH KPUTHIECKH OIICHUBATh Pa3BU-
THE€ HAYYHBIX WJIeH B IIeJIEBOM MpeIMeTHON 001acTh

yMEeT CTPOHTH IUIaH JIADOPaTOPHOTO HCCIIEAOBAHUSI HA OCHOBAHUM HC-
XOZHO HMMEIOLIUXCS U ONEPaTHBHO MOAM(MUIIMPOBAHHBIX METOANYECKUX
IPUEMOB




Kon n HamMeHOBaHME HHAMKATOpA™

PezynbraTsl 00yueHNs 10 JUCHUILIINHE

BJIAJICCT AKTYAJIbHBIMU MI/IKpO6I/IOHOFI/I‘IeCKI/IMI/I HaBbBIKAMH

NOIIK-8.4. Ucnonb3yer B mpodeccro-
HaJIbHOM JI€ATEJIbHOCTH COBPEMEHHOE
000pyIOBaHKE B MOJIEBBIX U JIaOOpaTop-

3HAET METOJ0JIOTHYECKIE OCHOBBI ¥ IPHUHITUITHI TPUMEHEHNST MUKPOOHOIO-
THYCCKUX TEXHOJIOTUH M 00OpYyIOBaHHS B JTa0OPATOPHBIX YCIOBUAX IS
OLICHMBAHUS HAYYHBIX U PAKTUYECKUX TUIOTE3

HbIX YCJIOBUSX, 00OCHOBBIBAET ITOCTAB-
JICHHBIC 3aJla4l B KOHTCKCTE COBPCMCH-
HOT'0 COCTOSAHUA HpO6J’I€MBI, HCIIOJIB3YyET
MaAaTeMaTU4YCCKHUEC MCTOJAbBI OLCHHBAHHA

yMeeT TPUMEHSATh MHUKPOOHOJIOTMYECKHNE TEXHOJOTHH B JIaOOPATOPHBIX
YCJIOBUSIX, OLIEHUBATh TIOCTOBEPHOCTh M 3HAUMMOCTb IOJTYUYEHHBIX TAHHBIX
OaKTepHaATLHBIX IIOCEBOB HA PA3ITUYHBIC CPEIIBI, OTPECIISTh YUCTOTY KYJIb-
Typ pa3lIMYHBIMHA METOAAMU

TUnoTe3, oOpabOTKH SKCHEPHMEHTAb-
HBIX JAHHBIX, MATEMaTHIECKOTO MO/IEIIH-
pOBaHMSA OHMOJIOTHYECKHX IPOIECCOB MU
a/IeKBaTHO OIIEHUBAET JOCTOBEPHOCTH U
3HAYUMOCTb IIOJyYEHHBIX PE3yJIbTaTOB,
MIPEACTABISAET UX HIMPOKON ayTUTOPUH U
BEJIET AUCKYCCHIO.

BJIaICET OCHOBHBIMU HABbIKAMHU NIPEACTABJICHUS PE3YJILTATOB MI/IKpO6I/IOJ'IO-
THYCCKHUX I/ICCJ'IC,HOBaHI/Iﬁ HIHpOKOﬁ ayaIuToOpuu, 000CHOBAaHHUS THIIOTE3
HUMCHOIUMCA METOAOJIOTMYCCKUM allllapaToM

PCSy.]'IBTaTI)I 06y‘-ICHI/15[ M0 AUCHUINIMHE JOCTHUTAIOTCA B paMKaX OCYIICCTBJICHHUSA BCCX BUIOB
KOHTAKTHOM U CaMOCTOSTEIbHOMI pa6OTLI 06yqaloumxc;1 B COOTBCTCTBHHU C YTBCPIKIACHHBIM y‘-Ie6HBIM

IIJIAHOM.

I/IH,Z[I/IKaTOpBI JOCTYDKCHHS KOMIETEHIUN CUMTAIOTCS C(I)OpMI/IpOBaHHBIMI/I Ipu DTOCTHIKCHUUN

COOTBETCTBYIOIUX UM PE3YJIbTaTOB O0YUEHHUS.

2. CTpyKTYypa M coepKaHHue TUCHUILINHBI
2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILJIMHBI 110 BUIaM padoT
OO11ast TpyA0EMKOCTh JTUCIUILIHHBI coCTaBisieT 4 3aueTHbIX enuuuibl (144 gaca), ux pac-
IpeIeJICHHE 10 BUaM paboT MPEJICTaBICHO B TAOIHIIE

Buapt padot Bcero dopma o0yyeHus
4acoB OYHO-33204- | 3a04Has
ouHas Has
5 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacer) (gackl) (gacsr) (gacer)

KonTakTHas padoTa, B TOM 4ncie:
AynuTopHbIe 3aHATHS (BCero):
3aHSATHSA JIEKIIMOHHOTO THITIA 18 18 — — —
J1a00paTOPHBIC 3aHATHUS 34 34 - - —
MIPaKTHUECKHE 3aHSTHS - - - - -
CEMHMHAPCKHE 3aHATHSI - - - - -
HNuas koHTaKTHasA padora:
Kontpois camocrositensHoi pabotsl (KCP) 5 5
[Tpomexytounas arrecraims (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHCJIe:
Pechepam/>cce (nodcomoska) — —
Camocmosmenvroe uzyyenue pazoenos, camonoo2o-
mogKa (npopadomka u Nosmopenue NeKYUoHHO20 Ma-
mepuaia u mamepuana y4eOHuKos u yueOHvlx noco- 17 17
outl, n0020MoBKa K 1aOOPAMOPHBLIM 3AHAMUAM, KOJI-
JIOK8UYMAM U m.0.)
[ToaroToBKa K TEKYLIEMY KOHTPOIIIO 34 34
KonTpoas:
IToaroToBka K 3K3aMeHy 35,7 35,7
Oomas Tpyaoem- Jac. 144 144
KOCTh B TOM YHCJIe KOHTAKTHasI 57.3 57.3

padorta

3a4. e[l 4 4

2.2 Conep:xaHue JMCUUILINHBI

Pacnpenenenne BuaoB yueOHOM pabOTHI U MX TPYTOEMKOCTH IO pa3/ieiaM AUCIUTUINHBL

Pa3zenbl (TeMbl) TUCHUIUTHHBI, H3y4daeMbie B 5 cemectpe (3 kypce) (ounas ¢popma obyuenus)




KonnuectBo gacos
Bueaynu-
No HammenoBanwue pa3nenoB (Tem) AyauTopras TOp}}II;lSI
Bcero pabora
pabota
J 113 JIP CPC
MHuKpoOHOJIOTHS KaK HayKa — ONPE/ICNICHUE, pa3lielieH e 110
Ha3HauYCHUIO U 00beKkTaM. [1onokeHne U polib MUKPOOPTaHH3MOB
1. B kHBOH npupose. VicTopus pa3BUTHS MEKPOOHOJIOTHYECKIX 5 2 - 2 2
IpeNCTaBIeHUH 1 MeTO0B. Brinaromuecs yueHbsle — MUKPOOHO-
JIOTH.
Mopdoomorus u uToorus npokapuoT. CTpoeHne 6aKTepraib-
2. Ho¥ kieTku. KierouHas creHka, MeMOpaHHbIe 1 HeMeMOpaHHbIe 8 2 - 4 5
opraHesuisl. MexaHW3MBbl TIOABUYKHOCTH.
CrpoeHue reHeTHIecKoro amnmapara 6akrepuii. OcodeHHOCTH
3. HACJIEJCTBEHHOCTH 1 M3MEHYMBOCTH. | eHeTH4IecKue pekoMOnHa- 8 2 - 4 6
run. OO1e TPUHIUITEI TeHETHYEeCKON HHKEHEPHH.
3aKOHOMEPHOCTH POCTa M Pa3BUTHS MUKPOOPTaHU3MOB, KyJIbTH-
4. BHPOBaHHE, BIMSHUE BHEIIHUX (DAKTOPOB HA KU3HEACATEIFHOCTE | 8 2 - 4 5
MHUKpPOOpraHu3mMoB. OCHOBBI 9KOJIOTHH OaKTepHid.
OCHOBBI OMOTEXHOJIOTHH KaK HayKH M CII0c00a MPaKTHIECKOTro
5 UCIIONB30BaHMs MOTSHIHANA KHUBOTO. BHIBI OHOTEXHOOT Ui, 00- 8 ) 4 8
' mras cxeMa OMOTEeXHOJIOTHIECKOTO MPON3BOICTBA. bruomormye-
CKUH areHT. Anmapartsl ¥ METOJIUKU KyJIbTUBUPOBAHUSL.
Mertabomu3m MUKpoopranu3smMoB. MHoroo0Gpasue coco6oB
6. JKM3HU OakTepuid. DIEKTPOHTPAHCIIOPTHOE U cyOcTpaTHoe (hoc- 8 2 - 4 5
(hopunupoBaHue.
7 Y9actue MUKPOOPraHU3MOB B KPYTOBOPOTAaX OCHOBHBIX OHMOTEH- 8 2 B 4 7
HBIX DJIEMEHTOB.
8 [IpuHOUITEL CHCTEMATHKH NPOKApHOT. [oHATHE BUIa y OaKTEpHil. 8 ) B 4 5
' OCHOBHBIE TPYIIHI TETEPOTPOPHBIX OaKTEpHii.
OcHOBBI BUpYCOJIOTHH. PoJib, CTpOCHHUE, pepoayKIIKs, CHCTEMa-
9. Tuka BUpycoB. KynsTHBHUpOBaHUE, BBIABICHUE H TUITMPOBAHUE 8 2 - 4 8
BUPYCOB.
UTOI'O no pasoenam oucyuniurvl 103 | 18 34 51
Konrposnb camocrositensHo# paboTsl (KCP) 5
[Tpomexxyrounas arrecraims (MKP) 0,3
[ToaroroBka K 9K3aMeHy 35,7
O0611ast TPYA0EMKOCTD 110 TUCIMITIMHE 144

[Tpumeuanue: JI — nexuuu, [13 — npaktuyeckue 3anatus / ceMuHapslJIP — nabopaTopHble 3aHATHS,
CPC — camocrosTenbpHas paboTa CTyi€HTa

2.3 Conep:xanue pa3iesioB (TeM) THCHHIIHHBI
2.3.1 3auqaTusa JeKIMOHHOI0 THIIA

HaumenoBanwue pasmena
(Temsr)

Copeprxanue pazzeina (TeMbI)

(DopMa TekyIero
KOHTPOJIS

v

1. |MukpoOuonorus Kak
HayKa — OTIpEICIICHHE,
paszeneHue 1o Ha3Have-
HUIO U oObekTam. [Tono-
JKEHUE U POJIb MUKPOOD-
TaHU3MOB B KHBOW NpH-
poae. Mctopus pazButus
MHUKPOOHOJIOTHYECKUX
IIPEe/CTaBICHUI U METO-
J10B. Beiatomuecs yue-
HBIE — MUKPOOHOIIOTH.

ITpeameT u 3a1auu MUKPOOMOIIOTHH, €€ MECTO U POJIb B COBPEMEHHOH OH0-
noruu. nddepennparist MUKpoOHOJIOrHIeCKO HAyKH T10 LETSIM B 00BeK-
Tam uccienoBanus. OCHOBHBIE pa3zebl MUKPOOHOIOTHH. 3a/1aul MUKpPO-
Ononornyeckoi Hayku. 3HauYeHHEe MUKPOOHMOJIOTHH ISl pa3BUTHS (PU3MKO-
XMMHYECKOH OMOJIOTMH, MEIUIMHBI U CEeJICKOrOo Xo3sicTBa. OTKpBITHE
MUKpPOOOB JIeBeHI'yKOM 1 pabOThI IEPBBIX UCCIIEI0BATENEH MUKPOOPTaHH3-
MoB. Jlyu Ilactep u ero 3HadueHue B pa3BUTHH MUKpoOHonornu. Pemenne
BOITPOCa O CaM03apOKICHUH KU3HU. YueHue o Opoxernn. Pabotsl [TacTepa
mo m3ydeHuto Oone3Heil BuHa u mmBa. Pa3paboTka Ilactepom HaydHBIX
MIPUHIIUTIOB POPHUIAKTHKH HH(EKINOHHBIX 3a0oneBannii. Pobept Kox u
€ro 3HAYeHHE B Pa3BUTHHA MHUKpoOmosornu. 3HaueHue pabot P.Koxa mns
Pa3BUTUS MHUKPOOHOJIOTHUECKOH TeXHWKH. OCHOBHBIE 3Talbl Pa3BUTHS




o0ieit Mukpoobuonoruu. Padotel C.H.Bunorpanckoro, M. Beiiepunka, B.JI.
OMeJISIHCKOTO U JIpYyTHX uccienoBaTeneid. ['JlaBHble HaNpaBleHUs! COBpe-
MEHHOH MUKPOOHOJIOTHH: IKOJIOTUIECKAs, IPOMBIIUICHHAS (TEXHUYECKas),
MEJUIMHCKAs, CAHUTApHAas. [ eHeTHUYeCcKast MHKEHEepHsI OaKTepHil.

Mopdornorus u TuToI0-
rust mpokapuot. CTpoeHne
OaKTepHATLHOMN KIIETKH.
Knerounas crenka, MmeMm-
OpaHHBIC 1 HEMEMOpaH-
Hble opraHesuisl. Mexa-
HU3MBI [TOJIBI’KHOCTH.

Pasmeps! u hopma OakTepHanbHBIX KIETOK. OOImIas XapaKTepuCcTHKa CTPO-
eHus OakTepuanbHOi KieTku. Kierounas crenka 6akrepuii. CTpoeHue, Xu-
MHUYECKHH COCTaB, (DYHKIUH KJIETOYHOH cTeHKH. bakrepun 0e3 KieTouHon
creHkn: L-popmel 6akrepuii, MUKomIa3Mbl. CIM3UCTBIE CIIOH, KalCyibl U
4exJibl y OakTepuil. IX XuMuueckuii coctaB u 3HaueHue. JKryTuku y 6akre-
puii pazmepsl, popMa, CTpOSHHUE, YHUCIIO U B3aMMOpAacIoioxeHue. Mexa-
HU3M JBIKEHUS XKTYTUKOB. Bopcuaku (GuMOpun), MX OTINIHSA U PYHKITUH.
HuTorrazmarudeckas MemOpana. Ee xumiraeckuii cocTas, cTpoeHne, QyHK-
uuu. BHYTpUKIETOUHbIE MEMOpaHHBIE CTPYKTYPHI y OakTepuil ¥ X (QyHK-
un. PubGocomsl Gaktepuii, X CTpOeHHE, XMMHUUSCKHI cocTaB, (DyHKIUH.
CyOpenuannsl  prbdocoM. [TomrcoMbl. DHAOCTIOPH! M IPyTHE MTOKOSIIUECS
¢dopmel 6akTepuii. CTpoeHne YHIOCTIOP U Iporiece UX (OpMUpPOBaHUs. 3Ha-
YeHHe SHJ0CIIOp y OaKTepuil.

CTpoeHne TeHeTUYECKOTO
anmapata 6akrepuii. Oco-
OEHHOCTH HACJIEICTBEH-
HOCTU U UBMCHYUBOCTH.
I'eneTHueckue peKoMOU-
Harwm. OOmwe npuH-
[UTIBI TEHETHYECKOM WH-
KCHEPHU.

OcoOeHHOCTH CTPOCHUS SIIEPHBIX IKBUBAJICHTOB Y OakTepuii. bakTepuainb-
Has XpoMocoMa M ee cTpoeHue. OTIM4Us HyKJICOUJOB OaKkTepuil OT anep
sykapuoT. Ilna3smMunel. |1S- ameMeHTH M TpaHCIO30HBI. ['eHeTHyeckue pe-
KOMOMHaIMK y 6akrepuil. MexaHN3M BKIIOUYEHHS TCHETHYECKOTO MaTepH-
ama B O6akTepuanbHyI0 XxpoMocoMmy. TpaHchopmanus y Gaxrepuif. OTBITHI
I'puddurca. [pupona TpaHchoOpMUIPYOMETO PaKTOPa U MEXaHU3M TpPaHC-
¢dopmarmu. 3nadenue Tpanchopmarnmu. TpaHcaykuus y Oakrepuit. Hecre-
muduyeckas u crierupuueckas TpaHcaykius. Koxbploranus y Oakrepuii.
[omopoti dakrop (F- mmasmupma), ero nokamu3anus B OaKTepUATEHON
KJIeTKe M cBoiicTBa. [lomyueHne mTaMMOB-TIPOAYIIEHTOB JUII MUKPOOHBIX
OuotexHoJI0THi. VICTOUHHKH 1eNeBbIX T€HOB ISl TeHETHYECKOH MHKEeHe-
puH GakTepuii.

3aKOHOMEPHOCTH POCTa U
Pa3BUTHSI MUKPOOPIaHU3-
MOB, KYJIbTUBUPOBAHUE,
BJIMSIHHE BHEUIHUX (aKTO-
POB Ha JKU3HEACATEIb-
HOCTh MHKPOOPTaHH3MOB.
OCHOBBI SKOJIOTUH OaKTe-
puii.

Poct u pazutne Oaktepuil. Tumbl pa3sMHOKEHUS. MeXaHW3M MUTAHUS Y
Oaxrepwmii. BHekeTouHOE ITepeBaprBaHNe MUTATENBHBIX BemecTB. [[poHnK-
HOBEHHE MUTATENBHBIX BEIIECTB Yepe3 IIa3MaTHIecKyro MeMopany. Poct n
pa3BUTHE MUKPOOPraHu3MoB. [lepuoaudeckoe U HENPEPBIBHOE KyJIbTUBU-
poBaHMe. 3aKOHOMEPHOCTH POCTa YUCTHIX KYJIbTYp OakTepuil IpH HepHo-
JUYecKOM KynbTuBupoBaHuU. Kpusas pocta. KynsrusupoBanue MUKpOOp-
ranu3MoB. HakonurensHble KynbTypsl. [Ipuniun snexktuBHOCTH. UncThie
KyJIbTypbl MUKPOOPTaHU3MOB. THITBI MUTaHUS Y MHKPOOPTaHU3MOB. AyTo-
Tpodsl 1 rereporpodsl. Tumsl ayrorpoduoro nutanus. oro- u xemoayTo-
Tpodsl. OpranoTpodsl 1 TUTOTPOdHL. BoceMb criocoO0B )KU3HH MPOKAPUOT.
Brusane BHemmHEUX (akTOpoB (Temmeparypa, pH u 1p.) Ha )KU3HEAESTeNb-
HOCTh OakTepuii. BnustHne TemmnepaTypsl Ha pocT Oakrepuid. Mcmons3oBa-
HUE BBICOKMX TeMITEpaTyp ISl cTepuian3anun. Meros! ctepuwinzarui. [la-
cTepu3anus ¥ THHAaIM3aus. [IpuMeHerne B MEAUIIMHE ¥ TPOMBIIIICHHO-
CTH.

OCHOBBI OMOTEXHOJIOTHH
KakK HayKH U criocoda
MPAKTUIECKOTO HCITIOIb-
30BaHMs MOTEHIIAAA KHU-
BOro. Buasl 6MOTEXHOI0-
Ui, o0mas cxema O1o-
TEXHOJIOTHIECKOTO MPO-
u3BojicTBa. buonoruue-
CKUH areHT. Annaparsl u
METOIHKH KyJIbTHBHPOBA-
HUSL.

Hcrounuku yraeposa, ucrnoiszyemsie OakrepusiMu. [ToHsTHE CHIpbE B MUK-
POOHOIOTHYESCKON MPOMBIIICHHOCTH. TEeXHOIOrHsI OMOTEXHOIOTHUECKOTO
MIPOM3BO/ICTBA KOPMOBOTO Oeska. MICTOUHUKH a30THOI'O MUTAHMSI Y MUKPO-
opranm3moB. dakropsl pocta. [IpotoTpodsl u aykcorpodsl. Vicrounuku
cepsl 1 pocdopa. OCHOBHEIE THITHI Cpell, IPUMEHIEMBIX B MUKPOOHUOIIOTHH.
Pacnipenenenne mo Ha3HAYEHHIO, COCTAaBY, KOHCUCTEHIIMH. OCHOBHBIE Tpe-
0OBaHNS K MUTATEJFHBIM CPEAaM W IIPUHIMIBI UX KOHCTPYHPOBaHMS. 3a-
KOHOMEPHOCTHU POCTa YUCTHIX KYJIbTYP MUKPOOPTaHU3MOB IIPU MEPHOANYE-
CKOM KyJIbTUBUPOBaHMM. KpuBas pocTa mepuoAMYECcKOM KyIbTYpbI, OCO-
OenHocTn oTnenbHbIX (a3. buorexnonorus. OmnpeneneHue MOHSATHS.




IIpumeneHne B MeQUUMHE, NMUILIEBOM U XUMHUYECKOW MPOMBIIUICHHOCTH.
buosHepreTrka, OMOTe€0TEXHOIOTHS, dKoJorndeckas ouorexuosorus. Oc-
HOBHAsl CXe€Ma U KOMITOHEHThI OMOTEXHOJOTHIeCKOoro mpou3Boacta. O6o-
PpyIOBaHWE AJIS TIIyOMHHOTO KYJIbTUBHPOBAHHUS MUKPOOPTaHU3MOB, KIETOK
pacTeHuil ¥ KUBOTHBIX. BHOTEXHOIOTHYECKIEe IPOLIECCHI U alliapaThl epu-
OIMYECKOTO W HENPEPHIBHOTO KyJIbTHBHPOBAaHUS. BHONOTHYEeCKHH areHT.
MukpoopraHu3Mbl — OCHOBHBIC TPOYIEHTH B OMOTeXHOIOTHH. UHIyIH-
POBaHHBIA MyTarcHe3 M CTYNCHYATHIH 0TOOP KaK METOJ] CO3/IaHuUs MTaMMa-
MPOJTYIICHTA.

MeTabo113M MUKpOOpra-
HU3MOB. MHOTOOOpa3ue
croco00B KU3HU OaKTe-
puii. DneKTpoHTpaHC-
MMOPTHOE U CYyOCTpaTHOE
¢dochoprnupoBanme.

DHepreTHyecKkuii 0OMeH y OakTepHii U ero cBs3b ¢ KOHCTPYKTUBHBIM. Oc-
HOBHBIE 3TaIbl PACIIECIIIEHUS YIIeBo10B. OTHOMEHNE MUKPOOOB K KHCIIO-
poxny. IlyTu momydeHus: SHEPrHM B aHA3POOHBIX U a3POOHBIX YCIOBHSAX.
AmnaspobHoe pacmeruienue yraeBogos. CydctpaTHoe dochopummpoBaHue.
[Tytes OMOnena-Meiieproa u npyrue HadanbHBIE ITyTH aHAYPOOHOTO pac-
IIETUIEHHS YTIIEBOAOB. JHepreTuieckas 3pGeKTHBHOCTh aHAPOOHOTO pac-
meruieHust Tmoko3bl. [Tonsitre o 6poxenusx. Koneunsie npoaykTsl. Buast
OpoxeHHiH. MacisTHOKHCIIOEe W MPONMOHOBOKKCIOe OpokeHus. I'omodep-
MEHTaTHBHOE M TeTepodepMeHTaTUBHOEe OposkeHms. KX Bo3OyauTemnu.
[IpaxTuyeckoe npuMeHeHHe. A3poOHOe pacIIeIIeHne MUPOBUHOIPATHON
KUCIOTHL. LMK TpUKapOOHOBBIX KUCIIOT, IEPEHOC 3JIEKTPOHOB U OKUCITH-
TeiapHOE (ochopunupoBanre. BeIXo 3HEprUu Mpu a3poOHOM paciierie-
HUHU yTIEBOAOB. A3poOHOE M aHa’poOHOE NbIXaHWE Y MPOKaphoT. Buisr
aHa’POOHOTO ABIXaHMS M €0 3HauCHHE. XEMOCHHTE3UPYIONIE OaKTEpHH.
Wx ocHoBHBIE rpymisl. MexannsM xemocuHTe3a. Paborsr C.H.Bunorpan-
CKOTO TI0 M3YYEHHIO XEMOCHHTE3UPYIOINX OaKTepHH.

VY4acTie MUKPOOpPIraHu3-
MOB B KPyTrOBOpPOTax OC-
HOBHBIX OMOTEHHBIX 3J1e-
MEHTOB.

Pons Mukpooprann3MoB B OHOJIOTHYECKOM KPYTOBOPOTE BEIIECTB B IPH-
poxe. Kpyrosopot yriepoga B mpupone. @ukcamuss CO2 B mpoleccax
¢doTo- n xeMocuHTe3a. BhiieNieHne yriieKuCIoTh IPH Pacnajie 1eJUTI0I03bI
U yraeBonopoaoB. Kpyrosopor azora B npupojae. AMMOHU(DUKAINS 1 MUK-
POOPTaHU3MEI, €¢ BbI3bIBarone. HuTpruukanus 1 BeI3bIBAIONINE €€ MHK-
poopraam3mel. Pabotsr C.H. BuHOTpagckoro mo BBIACTCHUIO HUTPUPHUKA-
topoB. [lenutpudukamus. ANAMMOX — xumu3M © OHOJOTMYECKUi
CMBICIT TIpOIIecca, CTPOCHUE TIAHKTOMHIIETOB, POJIb B BOJHBIX IKOCHCTE-
Max. Mukpobunonorndeckas pukcanus armochepHoro azora. CBOOOIHOKH-
ByIIMe a’dpoOHbIe M aHa’poOHbIe azoTdukcaropsl. KiryOeHpKOBBIE OakTe-
PHH, UX XapaKTEPUCTHKa, B3aUMOOTHOIIIEHNUS C PACTEHHUSIMHU. Y JOOpEHNUs Ha
OCHOBE a30T(HHUKCHPYIOIIUX MHKPOOPTaHU3MOB. MHKpPOOHOE OKHCIIEHHE
cepbl U ee COeAMHEeHHUI (POTOCHHTE3UPYIOIUMHU U XEMOCHHTE3UPYIOIIUMHU
OaktepusiMu. BoccraHoBieHue Cylib(haToB MUKPOOPraHU3MaMH, €ro MpH-
4uHBI ¥ 3HaueHue. Kpyrosopot cepsl B mpupose. Potorpodusie OakTepun
1 uX POTOCHHTETHYECKUH ammapar. MexaHn3M OakTepruanrbHOro (pOTOCHH-
te3a. OTnuans potocuHTe3a OaKkTepHii U pacTeHHH. DOTOCHHTE3UPYIOIIHE
3eJIeHBIC U ITyPITypHBIC CEpHBIE OAKTEpHH, UX XapakTeprcTika. OcobeHHO-
CTH CTPOCHHS, IUTOIUIA3MaTHIECKUE BKIIFOUCHUS CepBl, X poiib. DoTocnH-
TE3UpYIOLIME MypIypHbIE HECEpPHbIE OaKTepHH, MX Xapakrepuctuka. Jlo-
HOpPBI BOJIOPO/a y (OTOCHHTE3MPYIOIIMX HECEpPHBIX OakTepuit. Dwirym
"[lnanoOaxrepuu", CTpOEHUE UX KIETOK U MOJIOKEHHE B CHCTEME OpraHu3-
MOB. OcobeHHOCTH (POTOCHHTE3a Y ITHaHOOaKTepuil. MUKpPOOHOE pa3iioxke-
HHE KpaxMmaja, NeKTHHa M APYTuX yriaeBonos. lIpakTudeckoe 3HaueHHe
MPOIIeCCOB. AdPOOHOE M aHa’POOHOE pa3IOKEHUE MHUKPOOPTaHH3MAMH
KJIETYATKH (LeIUToN036l). Bo3OynuTtenu mpomeccoB. Ckombasme OakTe-
prn. XeMOCHHTE3UPYIOIINE CEpHBIE M THOHOBBIE OakTepy. X pois B pu-
pore W MexaHM3M XxeMmocuHTe3a. JKenezobOaktepun. OCHOBHEBIC




npeAcTaBuTeN Tpynmbl. Yexonbuarsie 6akrepuu. Padotsr C.H.Bunorpan-
ckoro u H.I". XonoaHOTO 110 M3y4YeHHIO XKene300aKkTepuil.

onpeseneHue, pa3aeaeHue o
Ha3Ha4YeHUuIo U oObekTaM. [1o-
JIOXKEHHUE U POJIb MHUKpPOOpTa-
HU3MOB B %UBOM npupoae. Uc-
TOPHSI Pa3BUTHA MUKPOOHOJIO-
TMYECKUX NPEICTABICHUN U Me-
TOJI0B. Beinaromuecs yueHsie —
MHKPOOHOJIOTH.

KOMCTBO C OCHOBHBIMH AHWJIMHOBBIMH KpPACHUTCISIMH ISt
OKpAIIMBaHUS MHKPOOpPraHmM3MoOB. llpuroToBnenne mpema-
paTa-Ma3Kka, OKpaluBaHKUE €ro MPOCTHIM CIIOCOOOM U MHKPO-
CKOMusl. 3HAKOMCTBO C MUTATEJIbHBIMU CpeJaMH U UX MPUTO-
TOBJICHHEM.

8.  |[Ipunumms! cucrematuku |[lonokeHre MUKPOOPraHU3MOB B )KMBOH mpupoae. [IpokapuoTHbIe U dyKa-
npokapuoT. [loHstue PHOTHBIE MHUKPOOPIaHU3MBbI, IPU3HAKH CXOJCTBA W OCHOBHBIC Pa3JINyusl.
Brja y 6akrepuil. OCHOB- |OcHOBHBIE TIPUHITUITH TAKCOHOMHH MPOKAPHOT 1 €€ MECTO B COBPEMEHHO
HBIE TPYIIIBI FeTePOTPOd- |Gronorueckoii cucreMarike. OUIOrHETHUECKAs CHCTEMATHKA MpoKa-
HBIX DaKTepHii. puor. [Ipu3Haky GakTepuii, yuuThIBaeMble IIPH UX Kiaccudurarmu. [Toms-

THE O BUZE, KYJIBTYpE U IMTaMMe O0akTepuil. MoJeKyIIpHO-TeHETHIEeCKUE
MeTo/ibl uAeHTH(UKANNY OaKTepuid. Y CTaHOBJICHUE BUIOBOM IPHHAIJICHK-
HOCTH MHUKpoopranuzma. OCHOBHBIE TPYIIBI reTepoTPOGHBIX OAKTEPHid.
Crupoxetsl. CTpoeHre CIIUPOXET U MX OTIHYH OT Apyrux Oaxrepuit. Oc-
HOBHBIE TpefcTaBuTenu. CrnupanbHble W H30THYThIE OakTepuu. Duiym
"IIpoTeobaktepus”" Kak Hanboyee M3ydeHHAs TPYIa MUKPOOPTaHU3MOB.
CemeiicTBa 3HTEpOOAKTEpHIA, ICEBIOMOHA , BHOPHOHOB. Drutym "Oupmu-
KyThl". XapaKTepucTHKa CTa(QHUIOKOKKOB W Oammul. AKTHHOMHIIETHI H
cxonmHble ¢ HUMH OakTepun. CTpoeHHE KIETOK U CIIOCOOBI Pa3MHOXKEHHUS
akTuHOOakTepuil. [IpakTHyeckoe 3HaueHHe. PUKKeTCHU M XJIaMUNH - 0CO-
6ast rpynna MUKpoOoB-niapa3uToB. LMK pa3MHOXKEHUS.

9.  |OcHOBBI BUPYCOJIOTUH.  |BUpYCHI: HCTOPUS OTKPBITHS, ONIpEIeNICHNE, TPU3HAKH )KUBOTO U HEXHBOTO,
Ponb, cTpoenue, penpo-  |poib B 6rocdepe, Teopun poucxoxaenus. CTpyKTypHast OpraHH3aIlis BH-
MyKOust, CACTCMATHUKA BU- |plJOHOB, THUIIBI CUMMETPUHU. Y CTOMYMBOCTh K BHEIIHMM BO3JIEHCTBUSM U
pycoB. Ky 1bTHBHPOBA-  |pacrpoctpanenne BUPYCOB. Pasaenenne MHOroo6pasns BHPYCOB B 3aBHCH-
HHC, BRUBJICHAC U TUTIN-  |\iocTy OT THIIA HYKJIEHMHOBOM KHMCIOTHI, YHCHIA HEIEH, HalMuns BHEIIHEH
POBaHHE BUPYCOB. obomouku, cnocoba perumkanun. Cricrema bantumopa. Tumsl B3anMoeii-

CTBHS BUPYCOB C KJIETKOH-X03MHOM. Da3bl pa3BUTHsI BUPYCOB: afcopOusi,
IIPOHMKHOBEHHE, "pa3zieBanue", perumKalys, cOopka, BEIXOA BHPYCOB U3
YyBCTBUTENHHOM KiIeTKH. CrocoObl KyJIbTHBUPOBaHUS BUPYCOB. OBOKYIIb-
Typa. TUnbl ¥ Pa3HOBUAHOCTH KyJbTyp KIeTOK. CrocoObl BBISIBICHHUS U
uaeHTrukanuy BupycoB. CTpoeHHe TeHOMOB BUPYCOB, PEIUIMKAIINS T€HO-
MOB, TIPE/ICTaBIICHHBIX IO3UTHBHOH 1 HeraTuBHOM ogHOHUTEBOM PHK. Oco-
OEHHOCTH W3MEHYMBOCTH BHPYCOB: peaccopTanysi Ha IIpHMeEpe BUpyca
rpunma. bakrepuodaru. BupyneHtHsie n yMepeHHbIE Qart, PO TyKTHBHBIH
LUKJI Pa3BUTHS, JH30reHu3anus. lcnomb3oBaHue OakTeprodaroB uis
60pBOBI ¢ OaKTepHANTBEHBIMI HH(EKIHSIMU.
(V) Ycrsiit ompoc
2.3.2 3ansTHsI ceMHHAPCKOro TUNa (J1adopaTopHbie padoThl)
Ne |HammenoBanue pasnerna (TeMbl) TemaTuka 3aHATHI/pabOT Popma Texymero
KOHTPOJIS
1. |Mukpobuomnorus kak Hayka — |MHKPOCKOIIMYECKHE METOJbI HCCIIeIOBaHMs. 3HAKOMCTBO C JIP
OMpEJIeNICHNE, PA3JICTICHUE [0 [pabo4YuM MECTOM U PEKHUMOM PabOThl B MHUKPOOHOJIOTHYE-
HasHaYeHUIO 1 00bekTaM. I1o-  |ckoii maGopatopuu. MHKPOCKOIHS TOTOBOTO OKPAIIEHHOTO
JIOKECHUE U POJIb MUKPOOPIa-  |ppenapara — Ma3ka APOXOKEH ¢ IPUMEHEHHEM CYyXOU W HM-
HU3MOB B XUBOM npupoae. Hc- MEpCHOHHOI CHCTeM.
TOpUS pa3BUTUS MUKPOOHOJIO-
TMYECKUX NPE/ICTABICHUI U Me-
TON0B. Brinaromuecs yuensie —
MHUKpPOOHOJIOTH.
2. |Mukpobuonorus kak Hayka — |[IpaBuia oOpaieHus ¢ KyJbTypaMd MUKPOOPTaHU3MOB. 3Ha- JIP, K




3. |[Mopdomnorus u qUTOIOTHs Ci10XHBIE METOJIBI OKPacKH. Mop(oiorusi MUKpOOpPIraHH3- JIP
npokapuoT. Ctpoenne 6akTepu-|moB. Okpacka 1o ['pamy ¢ npuMEHEHHEM KOHTPOJIEH. 3Ha-
anbHOM KieTku. Kietounas  |komctBO ¢ ocHOBHBIME dopmamu GaxTtepwii. OKpacka o
CTEHKa, MeMOpPaHHbIE M HEMEM- I'pamy cradutoKOKKa, cCapIiMHbI, MOHOOAKTepHH, CTpenToba-

OpaHHBIE OpraHesuIsl. Mexa- LJAILTBL.
HHU3MBI IT0JIBIPKHOCTH.

4. |Mopdosorus ¥ TUTOJIOTHS Wzyuenne MophoI0rum MEKpOCKOITNYECKHX TPHOOB. MuKpo- JIP, K
npokapHoT. CTpoeHHe OAKTEPH-|CKOIMYECKOE U3yIEHUE KOIOHUN  CTPOSHUE OPTaHOB CIIOPO-
anbHOM KiIeTkd. Kiierounas HoIIeHus npesctasureneii pogos Mucor, Aspergillus, Peni-

CTEHKa, MEeMOpaHHBIC K HEMEM- |cj[jum. H3yyeHne ocoOEHHOCTEH CTPOEHHS MHLEIUS pas-
Oparuble opranenel. Mexa- | yyuppix npesicraBuTeNeit MHKPOCKOTIHYECKHX TPHOOB.
HU3MBI [OJIBUKHOCTH.

5. |Ctpoenue renerudeckoro ammna-|CTpoeHue MUKPOOHOH KIETKH. BKIIOYEHUS MHUKDPOOPTaHM3- JIP
paTa G6akTepuii. OCOOEHHOCTH |MOB. cHeluanbHble MeTOoAbl okpacku. OKpacka CIOp IO
HACJICICTBEHHOCTH U UI3MCHYH- |KyeitHy. CrocOOBI BEBISBICHUS Kamcyin OaKkTephil METOIOM
BOCTH. I'eHeTHueCKHEe PEKOMOU-| A gronn. Brmouenns 6axTepuii. OKpacKa 3epeH BOIOTHHA.

Hauuu. OOmye MPUHIKIIBI Te-
HETHYECKOW MH)KEHEPHH.

6. |CrpoeHue reHeTHUECKOTO amma-|MeToabl KyJIbTHBUPOBaHHUS MUKPOOPTraHN3MOB. MeTob! cTe- JIP, K
para 6akTepuii. OCOOEHHOCTH  |pUJIM3AIIMK. TIOCEB BO3/yXa OCAJ0YHBIM METOIOM.
HacJIeICTBEHHOCTH W M3MEHYH-

BocTH. [ 'eHeTHUecKne peKkoMOu-
Harwn. OOIIre IPUHITHIIEI Te-
HETHYECKON MH)XKEHEPUH.

7. |3akoHOMEpHOCTH pocTa U pa3- |KympTypanbHbIe CBOWCTBAa MUKPOOPTaHU3MOB. Brinenenue JIP

BUTHSI MUKPOOPIraHU3MOB, YHCTOM KyJBTYpPbI 3 MUKpoQuIops! Bo3ayxa. [loctanoBka
KyJIbTUBUPOBAaHHUE, BIINAHNE OITBITA IT0 HAKOIUICHUIO aHA3POOHBIX MUKPOOPTaHU3MOB.
BHEITHHUX (DAaKTOPOB Ha KHU3HE-
JeATeNIbHOCTh MUKPOOPTaHH3-
MOB. OCHOBBI KOJIOTHH OaKTe-
pui.

8. |3akoHOMepHOCTH pocTa M pa3- |MeToabl BBIIEICHHUS YUCTHIX KyJIbTYP MUKPOOPTaHU3MOB. JIP, K
BUTHS MUKPOOPTaHU3MOB, Wzyuenne anaspoOHBIX MUKpOOpraHu3MoB. [locTaHoBKa
KyJIbTUBUPOBAaHHUC, BIIMAHNC OTIBITOB TI0 HAKOTIIEHUIO aMMOHH(UINPYIOIINX, HUTPH(DH-

BHCIIHUX (JaKTOPOB Ha JKH3HE- UPYIOHIUX U CyJIb(aTpeayupyoIIX MUKPOOPTraHU3MOB.
JEATEIbHOCTh MUKPOOPTaHN3-

MOB. OCHOBBI KOJIOTHH OaKTe-

pui.

9. |OcHoBbl OHoTexHoNorNK Kak  |[IpeBpaiieHue a30TUCTHIX BEMIECTB B PUPOJE IPU YYACTHU JIP

HayKH U criocoda MpaxkTuye- MHKPOOPIraHM3MOB — aMMOHHU(UIIMPYIOIIHE MUKPOOPTa-
CKOT'0 MCIIOJIb30BaHMS MMOTEH-  |gyp3Mbl. [locTaHOBKA OMBITA 110 HAKOTUICHHIO ACHUTPUDHUIIN-
1ana KHBOro. Bubl GHOTEX- | pyionpx, a93poGHBIX M aHadPOGHBIX LEIUTION030Pa3Iaraio-
HOJIOTUH, 001Ias cxema Ouorex- HMX MHKPOOPTaHH3MOB.
HOJIOTHYECKOTO MTPOU3BOJICTBA.
Buonorunueckuit arent. Anmna-
paThl ¥ METOIMKH KYJIBTHBHPO-
BaHMSL.
10. |OcHoBbl OnotexHonornu kak  |M3ydenue penurpudukaropoB Ha cpene [mnpras. IMocra- JIP, K
HayKH | criocoda rnpaxkTuye- HOBKA OITBITA M0 HAKOIICHUIO CBOOOJHOKUBYIINX a3pPOOHBIX
CKOT'O MCIOJIb30BaHUS MOTCH- |y aHa’poOHBIX a3zoTdukcaropoB. [locTaHoBKa ombiTa MO
1uata KuBoro. Bujsr 6HOTeX-  |gakomnenuto GaKTepHii IIUKJIA CEPBI.
HOJIOTHA, 001as cxeMa OuoTex-
HOJIOTHYECKOTO MTPOU3BOJICTBA.
Buonornueckuit arent. Ammna-
paThbl ¥ METOINKH KYJIBTHBHUPO-
BaHMsL.
11. |Meraboau3m Mukpooprauus- |M3ydeHrne cBOOOTHOKUBYLIMX U CHMOMOTHYECKHUX a30T(HUK- JIP

MOB. MHOroo0pasue crnoco6oB
XKHU3HN OaKTepuid. Diek-
TPOHTPAHCIIOPTHOE U cyOCTpaT-
Hoe ocdoprpoBaHue.

caropoB. [ToctaHOBKa OIbITa 10 HAKOIUICHUIO THOHOBBIX
OakTepHii.




12. |Merabonu3m mukpoopranus-  |[IpeBpaiieHne BelIecTB B IPUPOAE NPH y4aCTHH MUKPOOPTa- JIP, K
MoB. MHoroo6pasue cnoco6oB |nusmos. Hurpudukaropbl. A3poGHBIE HELTIOI030pa3pya-
JKU3HU OaKTepuit. Jiek- IOILIHE MHUKPOOPTaHU3MBI.
TPOHTPAHCIIOPTHOE U cyOCTpaT-
Hoe (ocdoprpoBaHue.
13. |Yuactue MEUKpOOPraHU3MOB B |AHA3pOOHBIE LEIIIFOI030pa3pyLaONIHe 1 a30THUKCHPYIO- JIP
KPYTOBOPOTaX OCHOBHBIX OHMO- |IIe MHKPOOPTaHM3MEL
TCHHBIX 3JIEMEHTOB.
14. |Yuactie MUKpOOpPraHu3MOB B |MUKpOOPraHN3MBI, OKHCIIAIOMNE cepy. MHUKPOCKOIHS ce- JIP, K
KPYTOBOPOTaX OCHOBHBIX OHO- |poGakTepHii ¢ HAKOMMTENBHOM KyIbTyphl BUHOrpaackoro B
TEeHHBIX 3JIEMCHTOB. pa3aaBiICHHOM KaIlle U C OKPACKOW BOTHBIM (hYKCUHOM.
WzyueHne THOHOBBIX OakTepuii N3 HAKOUTEIHHOM KYJIb-
TYpBIL.
15. |[IIpuHUIMOB cHcTeMAaTUKU Ipo- |PoToTpodHBIe OaKTEepHH, OKICISIONMINE COSTUHEHUS CePHI Ha JIP
kapuort. Ilonsitue Buja y Oakre- cpene Ban-Hwuns. BaKTepHI/I, BOCCTaHaBJIMBAIOIIIE cym)(baT
puii. OCHOBHBIC IPYIIIBEI IeTe-  |ga cpene [TocTreiiTa.
poTpodHBIX OakTepuii.
16. |IIpunnune! cucrematiku npo- |KonndecTBeHHbIH yueT OakTepHii B BOAHBIX 00bekTax. MUK- JIP, K
kapuor. [lonsTre Buna y 6axre- PpOOMONOTHYECKIIA aHATN3 BOJIBI METOAOM pa3BeICHUH.
puil. OCHOBHBIE TPYIIIBI TeTe-
poTpodhHBIX OaKTepHil.
17. |OcnoBsl Bupyconoruu. Pons,  |KonndecTBeHHBIH yueT OakTepHii B BOAHBIX 00bEKTax. YueT JIP
CTPOCHHE, PETIPOYKIHA, CH-  |pe3yipTaToB moceBa o Koxy. TutpoBanue 6akrepuodaros
cTeMaTnKa BUPYCOB. KyIbTHBH- |3 Box mpupoaHoro o6bexTa o I'parua.
pOBaHME, BBISIBIICHUE U TUIIHPO-
BaHNE BHPYCOB.
18. |OcHoBbl Bupyconoruu. Ponb, | Y4er pe3yapTaToB TUTpOBaHHs OakTeprodaros mo ['panua. JIP, K
CTpoeHue, penpoaykius, cu-  |CpaBHEeHHe ¢ TIokazaTensaMu npenapata " Marectn — bakre-
cTeMaTHka BUpycoB. Kynbrusu- [puodar.”
pOBaHUE, BBISIBICHUE U TUITHPO-
BaHUE BUPYCOB.

3amuTa 1aboparopHoit padotsl (JIP), komnoksuym (K).

[Ipn u3yueHuu AMCUUIUIMHBI MOTYT MPUMEHSTCS 3JIEKTPOHHOE O0yuYeHHUe, NUCTAHIIMOHHBIE
obOpasoBareinbHble TexHOoJoruu B cooTBeTcTBUU ¢ DI'OC BO.

2.3.3 [IpuMepHasi TeMATHKA KYPCOBBIX padoT (MP0eKTOB)

KypcoBsie paboThI He MPeryCMOTPEHBI

2.4 IlepevyeHb yueOHO-MeTOAMYECKOT0 00ecneyeH s A1l CAMOCTOATEILHOM padoThI 00Yy-
YAIOMUXCA M0 JUCHHILIHHE (MOYJII0)

[Nepeuenp y4eOHO-METOANUECKOTO 00ECTICUEH S AUCIMILUINHBI 110 BHITOTHEHHIO
Ne Bun CPC CaMOCTOSITENILHOM PabOThI
1 |Hanwmcanue pedepatos MerToanyueckrue peKOMEHIAIMH [0 OPraHU3aIMH CAMOCTOSITEIbHON PabOThI CTY-
JCHTOB Kadepbl TeHETHKH, MUKPOOUOIOTHU U OHOXUMUH, YTBEPKICHHBIC Ka-
tdenpoii mporokon Ne 07 ot 21.03.2025 r
2 |llomroroBka MyJbTHMeIUi- |MeTonMYeCKHe PEKOMEHIAINH 10 OPraHU3aLUH CaMOCTOSATEIbHOM paboThI CTy-
HBIX NPE3CHTAlUH JCHTOB Kadepbl TeHETHKH, MUKPOOUOIOTHH U OHOXUMUH, YTBEP)KACHHBIC Ka-
dhenpoii nporokoa Ne 07 or 21.03.2025 r
3 |CamomoaroroBka Mertouueckrie peKOMEH/IAIMH 110 OPTaHU3AINH CAMOCTOSITENLHON paboThI CTY-
JICHTOB Kadeapbl TEHETUKH, MUKPOOHOJIOTHU ¥ OMOXUMHUH, YTBEPKICHHBIC Ka-
dhenpoii nporokoa Ne 07 or 21.03.2025 r

Y4eOHO-MeTOAMYECKHE MaTepHalIbl AJI1 CAMOCTOSTEIbHOW paboThl 00y4YarOIKXCs U3 Yncia
MHBAJIMIOB U JIUII C OTPaHMYEHHBIMH BO3MOXKHOCTAMU 3710poBbst (OB3) npexocTasinsiorcs B hopmax,
aIalITUPOBAHHBIX K OFPAaHUUYEHUSM HX 3I0POBbs U BOCIIPUATUS HHPOPMALIUK:

Jist i1 ¢ HAapyIIEHUSIMH 3PCHUS:

—B MeYaTHOM (hOpMe YBETUUCHHBIM MIPUPTOM,

— B (popMe PIEKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina,

— B re4aTHoi (hopme Ha si3bike bpaiins.




Jlist AL ¢ HapyLIEeHUAMH CllyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.
Jlig nu1 ¢ HapyIIeHUsIMH OIIOPHO-JIBUTaTEILHOTO arapara:

— B I1e4aTHOM (opme,

— B ()OpMeE DIIEKTPOHHOTO IOKYMEHTA,
— B opme ayaunocaiina.

I[aHHBIfI MEPCUYCHDb MOXET OBITE KOHKPETU3HUPOBAaH B 3aBUCHUMOCTHU OT KOHTUHI'CHTA o6yqa}0—

HIAXCSL.

3. Oﬁpa30BaTeJIbHLIe TE€XHOJOTUH, IPUMECHSEMBIC TIPH OCBOCHUU NUCHUIIJIHHDbI (MO-

nyJIs1)

[Ipu peanuzanuu yueOHOI pabOThI IO OCBOCHUIO Kypca «MUKPOOHOIOTHS C OCHOBAMU BHPY-

COJIOTHH M OMOTEXHOJIOTUUY» HCIIOJIB3YIOTCS COBPEMEHHbIE 00Pa30BaTeIbHbIC TEXHOIOTHH:
¢ HH)OPMALUOHHO-KOMMYHHKAI[HOHHBIC TEXHOJIOTUY;
® [IPOCKTHBIC METO/IbI O0YUICHHS;

®  HCCIEOBATEILCKHE METO/IbI B O0yUCHUH;

e npobiemMHOE 00yueHue

Cemectp Bupn 3anstust | Mcnonbs3yemble HHTEPAKTHBHBIE 00pa30BaTENbHbIE TEXHOIOTUI Konnye-
(JI, JIP, I13) CTBO 4Ya-
COB
5 JIP paboTa B MaJIbIX TPYIIIaX C LENbI0 00CYKASHHS OTBETOB Ha MpeuioXkeH- | 16
HBIE JUIsI CAMOCTOSITEIbHON pabO0ThI BOIIPOCHI MO TEME 3aHATHSI.
KOHTPOJIUPYEMbIE ITPENoAaBaTeIeM IUCKYCCUH IO TEMaM:
1. Poxp u Mecto MUKpoOHOIOTHH. MICTOpHST MUKPOOHOIIOTHH.
2.  Mopdonorus u HUTOJIOTUS IPOKAPHOT.
3. CrpoeHue 0 0COOEHHOCTH IT'€HETHYECKOTro ammapara oakrepuii. I'e-
HeTH4YecKue pekoMOuHarmu. OOIIIe TPUHIUITE TeHETHIeCKOM
WH)KCHEPHH.
4. 3akOHOMEPHOCTH POCTA M Pa3BUTHSI MUKPOOPTaHM3MOB, KyJIbTH-
BHUPOBAHUE, BIUSHNAE BHEIIHUX (DAKTOPOB HA KU3HEICATEIBHOCT
MHUKPOOPranu3MoB. OCHOBBI SKOJIOTHH OaKTEepHiA.
5. OcHOBBI OMOTEXHOJIOTHHU KaK HayKH M crioco0a MpakTHUECKOTO
WCIIONIb30BaHUs OTEHIMANA )KUBOT0. BHpl 6noTexHomorni, 00-
masi cxemMa OMOTEXHOJIOTHYECKOTO PON3BOICTBA. bromornyecknit
areHT. Anmaparsl 1 METOJIMKH KyJIbTHBUPOBAHHUSL.
6. Merabon3mM MUKpOOPTaHU3MOB. MHOT000pa3ue Crioco00B XKHU3HU
Oaxrepwuii. J|pxanus (a3pobHOE U aHAIPOOHEIE), OPOXKEHUS.
7. YuacTue MUKPOOPraHM3MOB B KDYTOBOPOTaX OCHOBHBIX OHOTEH-
HBIX 2JIeMeHTOB. L{MKIIbI a30Ta, cepsl, xkenesa, yriepoa.
8. IIpuHUIMIBI cucTeMaTuKy MpokapuoT. OCHOBHBIE TPYTIITHI TETEPO-
TpO(HBIX OaKTepHi.
9. OcHOBBI BHPYCOJIOTHH. PoNb, CTpoeHHE, PEIPOMYKIIHS, CUCTEMA-
THKa BUpYcOB. KynbTHBHpOBaHuE, BBISIBICHUE W TUITMPOBAHUE BHU-
PYCOB.
Hroro 16

I[J'ISI JiuI ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3OO0POBBA MPEAYCMOTPCHA OpraHu3alnsd KOH-

Cy.]'II)TaHI/Iﬁ C UCITOJIb30BaHHEM 3H€KTpOHHOI>i TIOYTHI.

4.

OI[eHO'-[HLIe CpeacTBa IJid TEKYIIECro KOHTPOJHd yCI€eBACMOCTH M NMMPOMEKYTOY-

HOM aTTecTaluu

OneHouHble CpeCcTBA NPEAHA3HAYCHBI Il KOHTPOJIS U OLIEHKH 00pa30BaTeNbHBIX JOCTIKE-
HUI 00yYaromuxcsi, OCBOMBIIUX MPOTpaMMy YIeOHOH AUCIUIUIMHBI « MHUKPOOHOJIOTHS C OCHOBAMHU

BUPYCOJIOTUHU U OHMOTEXHOJIOTUM.




OI_ICHO‘-IHI:IG Cp€aCTBa BKIIIOYACT KOHTPOJIBHBIC MaTEPHUAJIbI IJIA IIPOBEACHUA TEKYHIEro KOH-
TPOJsi B popMe 3aIuThl JIa00paTOpHOM pabOThI, YCTHOTO ONPOCa, KOJUIOKBUYMa U MPOMEKYTOUHOM
arTecTanuu B opMe BOMPOCOB K IK3aMEHY.

CTpyKTypa OlIeHOYHBIX CPeACTB JJIsl TEKYIIeil ¥ NPOMEKYTOUHOM aTTecCTANMI

n/n

KO,I[ 1 HAMMCHOBAHUEC WH-
JAUKaTopa

PesynbTarsl 00yueHns

HanmenoBanue OLICHOYHOTI'O CPCACTBA

Texymuii KOHTPOIb

[IpomesxxyTounast
ATTECTAIHS

HOIIK-1.1. ITornmaer Teo-
peTHYecKre OCHOBBI MUK-
pOOHOIOTHH, BUPYCOJIOTHH,
OOTaHMKH, 300JIOTHH, a
TaKXe POoJb OHOIOTHYe-
CKOT'0 pa3HoO00pa3us Kak
Beymiero (hakropa ycToi-
YHBOCTH JKHBBIX CHCTEM U
O6rocheps B IICTIOM.

3HAeT  TEOPETHYECKUE  OCHOBEI
OILIEHKH MHUKPOOHOTO O6ropazHoobOpa-
3us, poyib OropazHooOpa3us B MOI-
JIep)KaHUA KPYrOBOPOTOB OHOTCH-
HBIX DJIEMEHTOB B Onocdepe, MecTo u
POJIb MUKPOOPTaHH3MOB B OCHOBHBIX
OUOTCOXUMHYECKHX LHKIIAX; YMEeT
HCIOJIB30BATh OLICHKY MHKPOOHOTO
OMOpa3HOOOpa3usi B  OMpPEICIICHUH
COCTOSIHHSI OHMOLICHO30B;  BIajeeT
HaBBIKAMH JIa0OpaTOPHOW OLECHKU
MHKpOOHOTO OMopa3zHoobpasus

JlabopatopHas pa-
6ota NeNe 1, 2, 16,
17, ycTHBIN omipoc

OK3aMeHalMOHHbIE
Bonpockl NeNe
1-10, 64, 73

HOIIK-1.2. Ilpumenser B
pohecCHOHATBFHON /1esi-
TENILHOCTU METOBI HaOJIt0-
JCHUS, HACHTU(DUKALIH,
KIIacCH(UKALMH, ¥ KyJIbTH-
BUPOBaHUsA OHMOJIOTHYECKUX
00BEKTOB B IPUPOJHBIX U
71abOpaTOPHBIX YCIOBUSIX.

3HAET TEOPETHYECKHE MPUHIUIIBI Me-
TOMOB HAONIOJCHUS, HISHTH(UKA-
UM, KIaccu(uKanuu, U KyJIbTHBH-
PpOBaHUSA MUKPOOHOIIOTHIECKUX 00B-
exToB (OakTepuil, MHKpPOCKOMIHYE-
CKHUX I'pUOOB, BUPYCOB) B JJa0OpaTOp-
HBIX W TPOMBIIJIICHHBIX YCJIOBUAX;
yMeeT OCYIIECTBISATH B JlabopaTop-
HOMW TpaKTHKE METO/IbI HAOIOACHHS,
UAEHTH(UKAINN W KYJIBTHBHPOBaA-
HUst Oakrepuii B J1abopaToOpHBIX
YCIIOBUSIX; BIIaJiceT 0a30BBIMU MHK-
poOHOTOTHYECKIMU mabopaTop-
HBIMH HaBBIKaMH

JlabopatopHas pa-
6ota NeNe 3, 4, 16,
17, 18, yctHbii
omnpoc

OK3aMeHalMOHHbIE
Bonpockl NeNe
22,23,

57-61

HOIIK-1.3. Aranm3upyer
B3aUMO/ICHCTBUE OpPTraHu3-
MOB pa3JIMYHBIX BUJIOB
JIPYT ¢ IPYTOM U CO Cpeon
obuTaHusI.

3HaeT OCHOBHBIC IIyTH B3aWMOJICH-
CTBHSI MUKPOOHOJIOTHYECKIX O0BEK-
TOB JIPYT C APYT'OM H CO cpenioi o0u-
TaHUA; YMEET HMCIOJIb30BaTb MUKPO-
OMOJIOTMYECKUE METO/IbI OIICHKH B3a-
UMOZEUCTBUS ~ MHKPOOPraHU3MOB
JpYT ¢ APYTOM U C IIPUPOJIHOM cpe-
JIOH; BJIaJieeT HaBbIKAMH OLICHKH B3a-
UMOZJEHCTBUS ~ MHKPOOPTaHU3MOB
JPYT C IPyTOM U CO CpeJiol oOuTaHus

JlabopatopHas pa-
60ta NeNe 5, 6 yer-
HBII ompoc

DK3aMeHAMOHHBIE
Bonpockl NeNe
6, 25, 26, 64-72

HOIIK-1.4. YuacTByeT B
paboTax 1Mo MOHHTOPHUHTY,
OLIEHKE COCTOSIHUS OKPY-
JKaroIled cpesibl U OXpaHe
OmopecypcoB.

3HAEeT OCHOBHBIC IyTH MHKPOOHOJIO-
THYECKOIl OLICHKH COCTOSHHUS OKpY-
JKaIOLIEHl Cpempl; YMEeT HCIIOIb30-
Barh OaKTEPHOJOTHICCKAE METOIbI
IUIsL OLCHKH COCTOSIHHSL TPUPOIHOI
CpeIbl; BIIAJCET HABBIKAMH PabOThI
Ha JiabopaTopHOM O0OpYIOBaHHU
JUTSL OIIGHKH COCTOSIHHS MPHUPOIHON
cpensl

JlabopaTopHas pa-
6ota NeNe 9, 10, 11,
YCTHBIN 0poC

DK3aMeHallMOHHbIE
Bonpockl NeNe
64-72

HOIIK-2.1. [Tonumaer
MIPUHLUIB PaOOTHI OCHOB-
HBIX CHCTEM XXH3HeoOecIe-
YEHUS] U TOMeOocTaThue-
CKOM peryJisiliy )KU3HEH-
HBIX (QDYHKIUIA y pacTeHH
W Y KUBOTHBIX, CTIOCOOBI

3HACT MPHHIUIBI PaOOTHl OCHOBHBIX
CHCTEM KU3HE00ECIIEYEHHST K TOMEO-
CTaTHYECKON PEryJISIIH KU3HECHHBIX
¢byHkmii y 6akrepuii: Mopgooruio,
CTpOCHHE, METabO0JIM3M IPOKAPUOTH-
YEeCKHUX OHOJIOTMYECKUX OOBEKTOB,
0COOEHHOCTH OCHOBHBIX dHEPreTHIe-
CKHX TIporieccoB (OpOXKEHHS, IbIXa-
HUs, XeMO- B (HOTOCHHTE3) OaKTEepHid;

JlabopaTopHas pa-
6ora NeNe 12, 13, 14,
15, ycTHBIi onpoc

DK3aMEeHAIIMOHHBIE
Bompockl NeNe
17-23




BOCHPUATHUA, XPAHCHUA U
nepeaadu nHPOpMaIm,
OPHEHTHPYETCS B COBpE-
MEHHBIX METOIUYECKUX
noaxoJgax, KOHIOCIIHUAX U
rpobremMax (pU3NO0IOTHH,
LUTOJIOT MU, OHOXUMHH,

yMeEeT OPUEHTUPOBATHCS B COBPEMEH-
HBIX METOJIMYECKHX IOJX0JaX, KOH-
LenuusIX ¥ npobdiaeMax (hU3UOIOTHH,
LUTOJIOTHX U OMOXUMHH MUKpOOpra-
HU3MOB; BIIaJIeeT HaBBIKAMH OpPTraHH-
3aIMH J1abOpaTOPHOTO UCCIICTOBAHMS

Oonou3NKY.
HOIIK-2.2. BeisBasieT u 3HAeT MPHHIHUIBI OIECHKH B3amMo- | JlabopaTtopHas pa- DK3aMeHaIMOHHbIE
KPUTUYECKH aHATTU3UPYET cBs13U (u3nosornueckoro cocrostaust | 6ora NeNe 16, 17, 18, | Bompockr NeNe
B3aUMOCBSI3b (PU3HOIIOTH- MHKPOOPTaHU3MOB C  (paKTOpaMu | YCTHBIH OIpOC 33-35
YECKOr0 COCTOSIHUS 00b- OKpYXKaIOIIeH CpeNbl; yMeeT KPUTH-
eKTa ¢ (pakTopaMH OKpyXKa- | YECKH aHAIM3UPOBATH NOIyUCHHBIC B
IomIeH Cpesbl. Tporecce J1a00paTOpHON AeATETBHO-

CTH pe3yJbTaThl; BIAJEET HABBIKAMHU

TIPOBEPKH U OLICHKH PE3YJIbTaTOB Ja-

00paTOPHOTO HCCIEeIOBaHUS B 00JIa-

CTH OLIEHKH B3aMMOCBSI3U COCTOSIHUS

MHUKpPOOpPIraHU3MOB C  (akropamu

BHEILIHEH cpeibl
NOIIK-2.3. Ilpumenser 3HAET MOCTAaHOBKH KcriepruMeHTa Juist | JlabopaTopHas pa- OK3aMeHaI[HOHHBIE
SKCIIEpUMEHTAIbHbIE Me- MHKpPOOHOJIOTHYECKOH OIleHKH co- | 6oTta NoNe 16, 17 Bompockl NeNe
TOJBI JUISI OLIEHKU COCTOS- CTOSIHMSI TIPHUPOJHOW Cpelbl; YMEET | YCTHBIH Ompoc 2-21
HUSI )KUBBIX OOBEKTOB. UCIIOJIb30BAaTh MUKPOOHOIOTHUECKHE

METOABl JUII MHKPOOHOJIOTMYeCKOU

OLICHKH  COCTOSIHMSI  IIPUPOJHOMN

Cpenbl; BIIJCCT HABBIKAMH PAaOOTHI

Ha COBPEMEHHOM 000pYZOBaHUH IS

OLCHKH  COCTOSIHUSI  IIPUPOJIHOH

cpensl
MOIIK-5.1. TToruMaeT 3HAaeT MHUKpOOMoJIormuecKkue ocHOBH | JlabopatopHas pa- DK3aMeHAMOHHBIE
NPUHIMIEI COBPEMEHHOI paboTHl cOBpeMeHHBIX OuoTexHono- | 6ora NeNe 12, 13, BOIPOCHT NeNe

YCTHBIH OMPOC 36-41

OMOTEXHOJIOTHHU, IPUEMBI
TE€HETUYECKON MHKEHEPUH,
OCHOBBI HAHOOMOTEXHOJIO-
TUH, MOJIEKYJISIPHOTO MOJIe-
JUPOBAHUS.

THYECKUX MPOM3BOCTB, HCIIOIb30Ba-
HHUE TpUMEHEHUs] OakTepuil B Kade-
CTBE OHOJIOTMYECKOTO areHra, oc-
HOBBI TEHETHYECKHX TpaHcdopma-
nuii OakTepwii M BHPYCOB, yIbTpa-
MHKPOCKOIIHYIECKOE CTPOCHHE MHK-
POOHOI KJIETKH M BUPYCHOM YaCTHIIBI
B KOHTEKCTE HAHOOWOTEXHOJIOTHH,
MOJIEKYJIIPHBIE OCHOBBI CTPOCHHS U
GyHKIMI  OaKTepHaNbHBIX CHUCTEM
MEXaHM3MOB JUIsi MX MOJEINpPOBa-
HUSI; yMEET MCIOJIb30BaTh COBPEMEH-
HBIE MPEACTAaBICHUS MEXaHMW3Max
HACJIEICTBEHHOCTH M M3MEHYHBOCTHU
OakTepuii B yuyeOHOH M HaydHO-HC-
CJICI0BATEIBCKOM JeATEIIBHOCTH,
MIPUMEHSITh 3HAHUS O MUKPOOPTaHH3-
Max Kak [IEHTPaJIbHOM areHTe CoBpe-
MEHHBIX OHOTEXHOJIOTHH; BIajeeT
HaBBIKAMH NTPAKTHYECKOI MHTEpIpe-
TallMU TEOPETUYECKUX 3HAaHHU B 00-
JIaCTH COBPEMEHHOH OHMOTEXHOJIO-
THH, NIPUEMOB TCHETHYECKOW HHXKe-
HEpUH, OCHOBBI HAHOOMOTEXHOJIO-
TMH, MOJIEKYJSIPHOTO MOJAENUpPOBa-
HUS, a TaKxke OCHOBHBIM




MOHSTUHHBIM aNlapaToM MHKpPOOHO-
JIOTHH, CIIOCOOHOCTBIO UCTIONBH30BAThH
€r0 Ha IIPAaKTUKE

HOIIK-5.2. OueHuBaet u 3HAET MPUHITUIIBI TPOTHO3UpOBaHus n | JlaboparopHas pa- DK3aMeHaIMOHHbIE
MPOTHO3UPYET IMEePCIICK- OILICHKK OuoTexHOJOrmueckor mep- | 6ora NeNe 7, 8, 9, 10, | Bompocsr NeNe
TUBHOCTh OOBEKTOB CBOCH CICKTHMBHOCTH MHKPOOHBIX INTAM- | YCTHBIN OMPOC 22-25
podheCCHOHATIBHOM fesi- MOB JIJIs HCTIOJIb30BaHHUS B COBPEMEH-
TENBHOCTH JIJIsI OMOTEXHO- HBIX OWOTEXHOJOTHYCCKUX MPOU3-
JIOTHYECKUX TPOU3BOJICTB. BOJICTBAX;, yMEET B JIaDOPaTOPHBIX
9 YCIIOBHSIX OIICHUTH CBOMCTBa OakTe-
PHATIBHOTO IITAMMa B YacTH OLECHKH
TEXHOJOTUYHOCTH, BIIAJCET HAaBbI-
KaMU [IPOBEPKH U OIIEHKU OHOTEXHO-
JIOTHYECKOW TEePCIIeKTUBHOCTH JIJIsI
HCIIOJIb30BAHUsI B COBPEMEHHBIX OHO-
TEXHOJOTMYECKUX  IPOU3BOJCTBAX
J1a00paTOPHBIMU METOJIAMHU
HOIIK-5.3. JlemoHCTpH- 3HAeT OCHOBHBIE MPHUHLMIEI O0Hobe3- | JlabopaTopHas pa- OK3aMeHaIHOHHBIE
pYET BiaieHue pueMamMmu OIMAaCHOCTH MPOU3BOCTB, CBsI3aHHBIX | 60Ta NeNe 1, 2, 3, 4, Bompockl NeNe
ompeeseHus ONOoJIorHYe- C HCIIOJIb30BaHHEM OHOJIOTHYECKOrO | YCTHBIN OMPOC 1-19
CKO¥ 0€30IMacHOCTH TPO- areHTa; yMeeT CTePIIILHO OCYIIECTB-
JIYKIIMYA OMOTEXHOJIOTHYC- JATh 0a30BBIC OIEPAIUN C MHUKpPO-
10 CKHX ¥ OMOMETUIIMHCKHX OMOJOTHYECKUMH areHTamMu (OakTe-
MIPOU3BOJICTB. PHATBHBIMU KYJIBTYPaMH) C y4ETOM
TpeboBannii O0OE30TaCHOCTH; BIIa-
JIeeT Ha/JIeKAIIMMH HAaBBIKAMHU Jia-
060paTopHOH MHKPOOHOIOTHIECKOH
paboTel ¢ peanm3anueii 6a30BOTO
NPUHIUIIA O0M00E301aCHOCTH
UOIIK-8.1. lemoHCTpH- 3HAET MPHUHIHUIBI pabOTHl OCHOBHOTO | JlabopaTtopHas pa- DK3aMeHallMOHHbIC
PYeT BIIajleHHe OCHOBHBIMHU MHKPOOHOIOTHYECKOro 0bopymoBa- | 6ora NeNe 2, 3, ycr- BOTPOCHI NeNo
HUS;, yMEEeT CO3/1aBaTh IIJIaH UCCIIENI0- | HBIM OIPOC 34-41, 77,78
TUTIAMH JKCTICTUIIMOHHOTO 2
BaHUU U pacmpeersaTh 3a71aul, B 3a-
1 1a60paTOPHOro 000PYAO- | pycpnvioctH ot TUTAHUPYEMOTO K TI0-
11 BaHHA. JIy4eHHUIO BUJa J1aOOpaToOpHOl MUK-
poOuoIOrHYeCKOiH HHPOPMALINY;
BIIaJICCT HABBIKAMH OPTaHHM3allUH JIa-
0OpaTOPHOTO  HCCIEIOBAHUS IS
OLIEHKH COCTOSHHSI U BO3MOXKHOCTH
BOCCTAHOBJICHHUS] OHOPECYPCOB
UOIIK-8.2. [Tonumaer oco- | 3HAET acleKThl TNpUMeHeHus O0mo3- | JlabopaTopHas pa- DK3aMeHAMOHHBIE
GCHHOCTH BBIGPAHHOTO THKA II0 OTHOLIEHHMIO K oObekrTaM | 6ora NeNe 1,2, 18 BOTpockl NeNo
MHUKPOOHOJIOTHH — OaKTepHsiM, MHK- | YCTHBIH Ompoc 40, 77,78, 80
00BeKTa IPOQECCHOHATH-
. POCKOIIMYECKHM Iprbam 1 BUpycam, a
HOM ICATCIBHOCTH, yCII0- TakKe MHUKPOOHOJIIOTUYECCKAM IIPO-
BUsA €TO COACPKAHUS Npa- meccaM U OHOTEXHOJIOTUSM, HCIIOIb-
12 OOTBI C HUM C YYETOM Tpe- | 3YIOUIUM KJIETKH KUBOTHBIX U 4YEJO-
GOBAHUI GHOSTHKH. BEKa; YMEET OIpPEIENATh ONTHMAIhb-
HBIH peXHM YOUBKH OTpaOOTaHHOTO
MHUKPOOHOJIOTHIECKOTO  MaTepHana;
BJIaJiceT HaBBIKAMHU ydeTa TpeboBa-
HU OHOATHKH TIPH PabOTEe ¢ MHUKPO-
OpraHu3Mamu
NOIIK-8.3. Ananusupyer 3HaeT OCHOBHBIE ITyTH OCHOBHEIC | JlabopaTopHas pa- DK3aMeHAIMOHHBIE
¥ KPHTHYECKH OLICHUBAET MyTH ONTUMH3ALUKM peuieHust mo- | 6ora NeNe 1,2, 18 Bompockl NeNe
pPa3BUTHE HAYMHBIX HEH, CTaBJICHHON METOJI0JIOrMYeCKOr 3a- | YCTHBIN Ompoc 31-39
Ha OCHOBE HMEIOLLIXCS Jla4uM, CIIOCOOCH KPUTHYECKU OueHH-
13 BaTh Pa3BUTUC HAYYHBIX HJCU B LIC-

PECypCOB COCTaBIISIET
TUIAH PELIeHUs! TOCTaB-
JICHHOH 3a]1au¥l, BBIOMpaeT
1 MOIU(UITHPYET

JIEBOHM IMpEAMETHOH 00sacTH; ymeeT
CTPOHUTH ILJIaH JJAOOPATOPHOI'O UCCIIe-
JIOBAaHHWS HAa OCHOBaHHWH HCXOJHO
UMEIOLIUXCS " OIIEPaTHBHO




METOANYCCKUEC TPUCMBI.

MO}II/I(l)I/lLIl/IpOBaHHle MCTOANYCCKHUX
MpUEMOB; BJIaJICE€T AaAKTyaJIbHbIMU
MI/IKpO6I/IOHOFI/I‘l€CKI/IMI/I HaBbIKaMH

14

HOIIK-8.4. Ucnons3yer B
npodecCHOHaNbHONH  jesi-
TENIBHOCTH  COBPEMEHHOE
000py/IOBaHHUE B TIOJIEBBIX U
Ta0OpaTOPHBIX ~ YCIOBUSX,
00OCHOBBIBAET IIOCTABJICH-
HBIE 33]]a4M B KOHTEKCTE CO-
BPEMEHHOTO COCTOSTHHSA
po6JIeMbl, HCIOIb3YET Ma-
TEMaTHYECKHE METOIBI OlIe-
HUBAHHUS THUIOTE3, 0OOpa-
0OTKH SKCIIEPUMEHTAIBHBIX
JJAHHBIX, MAaTeMaTHYECKOTO
MOJIETUPOBAHMsl  OMOJIOTH-
YEeCKHX TPOIIECCOB U a/IeK-
BAaTHO OLICHWBAET JIOCTO-
BEPHOCTH ¥ 3HAYMMOCTb TI0-
JTy4EHHBIX  pe3yJbTaTOB,
MPEACTABISAET UX LIMPOKOI
ayJIUTOPHH U BEIET ANUCKYC-
CHIO.

3HAET METOJMO0JIOTUYECKUE OCHOBBI U
MIPUHIMIBI IPUMEHEHHUS MHKPOOHO-
JIOTHYECKUX TEXHOJIOTHH 1 000pyno-
BaHUA B JIAOOPATOPHBIX YCIOBHUIX
JUISL OLICHUBAHUS HAYYHBIX U ITPAKTH-
YECKHUX THIOTE3; yMEeT MPHMEHSITh
MHKpPOOHOIOTHYECKHE TEXHOJIOTHU B
71a00paTOPHBIX YCIOBUAX, OICHU-
BaTh JJOCTOBEPHOCTh M 3HAYMMOCTH
MOJYYEHHBIX [aHHBIX OaKTepHab-
HBIX TIOCEBOB Ha Pa3JIMYHbIE CPEJBbI,
OINpeNeNATh YHCTOTYy KyJBTYp pas-
JIMYHBIMU METOAaMU; BIaJI€ET OCHOB-
HBIMU HaBBIKaMU MPEACTaBIECHUS pe-
3yJIFTATOB MUKPOOHNOJIOTUIECKHIX HC-
CJIeIOBaHUIl IIMPOKOW ayAWTOpUH,
00OCHOBaHHUS THIIOTE3 HWMEIOLIHMCS
METOOJIOTMIECKUM alNapaToM

JlabopaTopHas pa-
6ota NeNe 14, 15, 16,
YCTHBIH ompoc

DK3aMeHallMOHHbIE
Bonpockl NeNe
1-12

TunoBbie KOHTPOJILHBIC 32JaHUS WJIM MHbIe MaTepHAJIbl, HCOOXOAUMbIE VIS OLECHKH
3HAHUI, yMeHHil, HABBIKOB M (WJIM) ONBITA AeATeJbHOCTH, XapaKTePU3yIOIIHX ITanbl Gopmu-
POBaHHs KOMIIETCHIIMI B Npo1ecce 0CBOCHUsI 00pa30BaTeIbHOM NPOrpaMMblI
[IepeueHb BOpPOCOB 1Sl yCTHOI'O KOHTPOJISI 3HAHUM CTYIEHTOB:

Tema 1: Mukpo0OH0/10rusi Kak HayKa — onpejaejieHne, pasjaejeHne o HA3HAYEHUI0 M 00beKTaM.
ITosi0:xeHMe U POJIb MUKPOOPTaHU3MOB B KUBOMH npupoae. UcTopusi pasBUTHSI MUKPOOH0J10-
TMYEeCKMX MpeICcTABJIECHUI U MeTO10B. Bbl1alomuecsi yueHble — MUKPOOHOJIOTH.

Bormpocs! 1151 TOATOTOBKH:

1. Tlpenmer u 3a7a4ri MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBpeMeHHOU Ononorun. uddepenim-
aIysi MUKpOOMOJIOTHYECKOW HAYKH T10 HEJISIM B 00beKTaM uccineqoBanus. OCHOBHBIE pa3/IeNibl MHUK-
pobuooruu.

2. 3amauu MUKpOOHMOJIOTHYECKOH HayKu. 3HaU€HHE MUKPOOHOIOTUH ISl Pa3BUTHUS (PU3UKO-XHUMH-
YEeCKOM OMOJIOTHH, METUIIMHBI U CEJIbCKOTO X03siCTBA.

3. T'maBHBIe HampaBJeHUs Pa3BUTHs COBPEMEHHOW MUKPOOHOIOTHH: (PU3HOIOTUIECKOE, IKOJIOTH-
YECKOe, MOJIEKYJIIPHO-T€HETUYECKOE.

4. IlonoxeHue MUKpOOPraHU3MOB B KHBOH npupojie. [IpokaproTHbIE U SyKapUOTHbIE MUKPOOpIa-
HU3MBI; CXO/ICTBO U OCHOBHBIE Pa3JINYUs.

Tema 2: Mopdoaorusi u uutosorusi npokapuot. Ctpoenue 6akrepuaibHoil kiaeTku. Kierou-
Hasl CTEHKAa, MeMOpaHHbIe 1 HeMeMOpaHHbIe OpPraHe/ibl. MexaHu3Mbl NOABUKHOCTH.
Bormpocs! 1151 TOATOTOBKH:

1. Pa3smeps! u popma GakTepuanbHbIX KieTok. OOmIas XxapakTepucTUKa CTPOSHHs OaKTepHaIbHON
KJIETKU.

2. Kierounas crenka Oaktepuil. CTpoeHHE, XMMHUYECKHUH COCTaB, (DYHKIIMHM KJICTOYHOW CTCHKH.
baktepuu 6e3 kineTouHoi cTeHKu: L-popmbr OakTepuii, MukorazMbl. CIM3UCTHIE CIIOH, KATCYIIbl U
yexJipl y Oaktepuil. Ux XxuMudeckuil coctaB U 3HAUECHHUE.

3. Kryruku y Oakrepuii pasmepsl, (popma, CTpOCHHUE, YUCIIO ¥ B3aUMOpPACIIOJIOKeHHe. MexaHnu3M
JIBUKEHHS )KTYTUKOB. Bopcunku (hpuMOpun), Ux OTAHYUS U QYHKITUH.

4. llurorurazmaTtudeckas MemoOpaHna. Ee xumuaeckuit coctas, ctpoenne, pyHknun. BHyTprKieTou-
HbIE MEMOpaHHbIE CTPYKTYPBI y OakTepHii U uX QyHKIUU.

5. Pubocombl OakTepwii, IX CTPOCHHE, XUMUIECCKUI cocTaB, QyHKIUH. CyObeUHUIBI PHOOCOM.
ITonucomsl.



6. OcoOeHHOCTH CTPOEHHS SIIEPHBIX SKBUBAJICHTOB y OakTepuil. bakrepuanbHas XxpoMocoMa U ee
ctpoenne. OTiauumsi HyKJICOUIOB OaKTepuil oT saep sykapuot. [lmasmuasl. MHCEepuroHHbBIE dJIe-
MEHTBI U TPAHCTIO30HBHI.

7. DHIOCHOpPHI U Ipyrue mokosimuecs: GopMbl 6akTepuii. CTpoeHre SHAOCIIOP | mporiecc ux Ghop-
MUPOBaHUs. 3HaYCHHUE YHIOCIIOP y OaKTEPHIA.

Tema 3: CTpoeHne reHeTHYECKOro annapara dakrepuit. Oco0eHHOCTH HACJIEICTBEHHOCTH U U3-
MeH4YnBOCTH. 'eHeTHYecKue pekoMOMHaAMU. Of1IMe NPUHIUNBI TeHEeTHYeCKOi NHIKeHepHH.
Bonpocs! 11t moAroToBKH:

1. Tenernueckue pekoMOMHAIMK y OakTepuil. MexaHnu3M BKIIOUEHHS TeHETHUYECKOTr0 MaTepuasia
B 0aKTepUaIbHYI0 XPOMOCOMY.

2. Tpanchopmarus y 6akrepuii. Onbitel ['puddurca. Ipupona tpanchopmupyromiero gakropa u
MeXxaHu3M TpaHchopManuu. 3HaueHue TpaHchopMaluu.

3. Tpancaykuus y 6axkrepuii. Hecienmdudeckas u crierduyueckast TpaHCTyKIHS.

Konstoranus y 6akrepuii. [lomosoit dakrop (F- masmuaa), ero gsokanusanus B 0akTepraIbHON
KJIETKE U CBOWCTBA

Tema 4: 3aKOHOMEPHOCTH POCTA M PA3BUTUS MUKPOOPraHNU3MOB, KYyJIbTUBUPOBAHME, BIUSIHUE
BHEIIHUX (PAKTOPOB HA 'KM3HeAeATeIbHOCTh MHUKPOOPraHu3MoB. OCHOBBI 3K0JIOTUM HaKTe-
puii.

Bomnpocs! 1151 HOAr0TOBKU:

1. Poct u pazButue 6akTepuii. THITBI pa3MHOKCHHUS.

2. Mexanu3m nutanus y 6akrepuil. BHekieTouHoe nepeBapuBaHue NMUTATEIbHBIX BemecTs. [Ipo-
HUKHOBEHUE MUTATEIbHBIX BEIIECTB Yepe3 IIa3MaTHUECKYI0 MEMOpaHy.

3. Tunsl nUTaHUS y MUKPOOPTaHU3MOB. AyTOTpO(BI U reTepoTpodsl. THIIBI ayTOTPOGHOTO MUTA-
Hus. Doto- u xemoaytorpodsl. Opranorpodsl u TUTOTPOdEI. BoceMb crioco60B KU3HU TPOKAPHUOT.
4. Poct u pa3BuTHE MUKpOOpraHu3MoB. [leproanyeckoe 1 HeNpepbIBHOE KYJIbTUBUPOBAHHE. 3aK0-
HOMEPHOCTH POCTa YUCTHIX KYJIbTYp OaKTepHil MpH MEepHOAMIECKOM KYJIbTHBHPOBaHUH. KpuBas po-
cTa.

5. KyneruBupoBanue MUKpoopraHuzMoB. HakomurenbHbie KyabTypbl. [IpHHINT 37€KTHBHOCTH.
YucTsle KyJIbTYpbl MUKPOOPTaHU3MOB.

6. Hcrounmkm yriepona, UCTonb3yemble OakTepusiMu. [IoHSITHE CBIphe B MUKPOOHOIOTHIECKOM
POMBIIIICHHOCTH.

7. HcTo4HMKH a30THOTO NMUTaHHUS y MUKpoopraHn3MoB. Dakropsl pocta. [IporoTpodsr u aykco-
Tpodsl. Mcrounuku cepsl u pocdopa.

8. OcCHOBHBIE THIIBI CpeJl, MPUMEHSEMBIX B MUKpOOHOJIOTHH. Pactipeienienre mo Ha3HAYeHUIO, CO-
CTaBY, KOHCUCTEHUMU. OCHOBHbIE TPeOOBAHUS K MUTATEIbHBIM CpellaM M MPUHIUIIBI UX KOHCTPYH-
pOBaHUS

9. 3aKOHOMEPHOCTH POCTA YUCTHIX KYJIbTYp MUKPOOPTaHU3MOB MPH NMEPHOANYECKOM KYJIbTUBUPO-
BaHuK. KpuBast pocTta nmepuoandeckoi KyJabTypbl, 0COOCHHOCTH OTAETBHBIX (ha3.

10. BausiHue BHemHuX pakTopoB (Temmepatypa, pH u ap.) Ha XKU3HeIeATeNTbHOCTh OaKTepUil.

11. BawmsiHMe TemmepaTypbl Ha pocT OakTepuit. Micronp30BaHue BEICOKUX TEMITEPATYP ISl CTEPHITH-
3anuu. MeTo/bl CTepHIIU3aIIH.

12. Tlacrepusanus u TuHAATH3aM. [[puMeHeHNE B METUITHE M TPOMBIIIUIECHHOCTH.

Tema 5: OcHOBBI OMOTEXHOJIOTHM KAaK HAYKHM M CIOc00a MPAKTHYeCKOr0 UCIOJIbL30BAHMS 110-
TeHIHAJIA ) KUBOT0. BUbI 0MOTEXHO10T U1, 00111251 cXeMa OMOTEXHOJIOTH4YeCKOro NPOU3BOACTBA.
Buosnornyecknii areHT. Annaparbl 1 METOAUKHU KyJIbTHBUPOBAHUS.

Bomnpocs! 115 OAr0TOBKHU:

1. buorexnomnorusa. Onpenenenue nouatus. [[puMeHeHne B MEAUITMHE, MUIIIEBOM U XUMUYECKON
IIPOMBIIITIEHHOCTH.

2. buosHeprernka, OMOTEOTEXHOJIOTHS, YKOJIOTHIECKass OMOTEXHOIOTHSI.

3. OcHOBHas cxeMa M KOMIIOHEHThI OMOTEXHOJOTHYECKOro mnpousBozcTBa. ObopynoBaHue s
[NIyOMHHOTO KYJbTUBUPOBAHUS MUKPOOPTaHU3MOB, KJIETOK PACTEHUN U dKUBOTHBIX.



4. BHOTEeXHOJOTHMYECKUE MPOLECChI U alapaThl MEPUOJUUECKOT0 U HEMPEPHIBHOTO KYJIbTHBHPO-
BaHMSL.

5. buonornueckuii areHT. MUKpOOpraHU3MBbl — OCHOBHBIE MPOIYLIEHTHI B OMOTeXHONOTUH. MHIY-
LIUPOBAHHBIM MyTareHe3 U CTyNeHYaTblii 0TOOp KaK METO/ CO3/1aHMs IITAMMa-TIPOTyLIEHTA.

6. IlomyuyeHue mLITAMMOB-TIPOIYLIEHTOB JIUIsl MUKPOOHBIX OMOTEeXHONIOTHH. ICTOUHNKY 11e7eBBIX Te-
HOB ]Il TEHETHUECKOW MH)XXEHepUU OaKTepUH.

Tema 6: Metrado1n3m Mukpoopranu3mos. MHorooopasue cnoco00B KU3HU OaKTepuil. Jiek-
TPOHTPAHCIOPTHOE U cyOcTpaTHoe (pochopuInpoBaHHUe.

Bomnpocs! 1151 HoAroTOBKU:

1. DOmueprernyeckuii o0OMeH y GaKTepHil M €ro cBA3b ¢ KOHCTPYKTHBHbIM. OCHOBHBIE 3Tallbl pac-
LIETUIEHUS YTJIEBOJIOB.

2. OtHomeHue MUKpOOOB K Kuciopony. IlyTu momydeHus sHepruu B aHa’pOOHBIX U a’3POOHBIX
YCIIOBUSIX.

3. AmHa’poOHoe pacmerieHue yriaeBoaoB. CyOctpatHoe dochopmmmpoBanue. Ilyts OMOaeHa-
Meiieproda u apyrie HadaabHbIE TyTH aHA3POOHOT0 PACUICTIICHHS YTIIIEBOOB. DHEpreTHIecKas 3¢-
(EeKTUBHOCTh aHA3POOHOI0 PACIIEIIIICHUS TIFOKO3BI.

4. Tlonstue o OpoxxeHusix. Koneunsie npoayKTel. Buisl OpoxeHuii. MacistHOKUCIIOE U TPOITHOHO-
BOKHCIIO€ OPOKEHMSL.

5. TomodepmenraruBHOe U rerepodepMeHTaTuBHOE OpoxkeHus. x Bo3Oyaurenu. [IpakTruueckoe
PUMEHEHHUE.

6. AbnpoOHOe pacuierieHHe MTUPOBUHOIPAAHON KUCIOTHL. LUK TprKapOOHOBBIX KHCIIOT, IIEPEHOC
3JIEKTPOHOB U OKHUCIUTENbHOE (pochopunupoBanue. Boixoa sHepruu npu a3poOHOM pacUIenIeHUN
YTJIEBO/IOB.

7. AspoOHOe u aHa’pOoOHOE JbIXaHUE Y MPOKApUOT. Buibl aHa3pOoOHOI0O ABIXaHUS U €r0 3HaYCHHE.
8. ®ororpodubie OakTepuu U UX (GOTOCUHTETHUYECKUI amnmapar. Mexanu3M OakTepuanbHOro ¢o-
tocuHTe3a. OTinnuus GoTocuHTe3a OAKTEpUil U pacTECHUII.

9. ®oToCHHTE3UPYIOIIUE 3€JIEHbIE U IypPITypHbIE CEpHbIE OAKTEPHH, UX XapakTepucTuka. OcoOeH-
HOCTHU CTPOEHUS, INTOIIa3MaTUYECKHE BKIFOUEHUS CEphI, UX POJIb.

10. dotocuHTE3MpYyIOLIME MyPIypHbIE HECEpHbIE OaKTepUH, MX XapaKTepucTuka. JloHOpsl BOAO-
pofia y (hOTOCHHTE3UPYIOIINX HECEPHBIX OaKTEPHIA.

11. ®unym "lnanobakrepun". CTpoeHUE UX KIETOK U MOJIOKEHHE B ccTeMe opraHu3MoB. OcobeH-
HOCTHU (POTOCHHTE3a y IMaHOOAKTEPHil.

12. Xemocunresupytome Oakrepun. VX ocHOBHbIe rpynmbl. MexaHH3M XeMocuHTe3a. PaboTbl
C.H.BuHorpaackoro 1o u3y4yeHuI0 XeMOCUHTE3UPYIOLINX OaKTEpUd.

13. Hurpuduuupyromue OGaktepuu. Padorsr C.H.Bunorpaackoro mo ux BbIIENEHHIO. 3Hau€HHUE
HUTpU(DUKAIHH.

14. XeMOCHHTE3UpPYIOILIHE CEPHbIE U THOHOBBIE OakTepuu. MIX posb B MpUpOJE U MEXaHU3M XeMO-
CUHTE3a.

15. XKenezobakrepunu. OCHOBHbBIE MpenCTaBUTENM TIpynmnbl. YexonpuaTble OakTepuu. PaboThl
C.H.Bunorpazackoro n H.I'.X07101HOTO 110 U3y4YEHHIO KEIe300aKTEPHIA.

Tema 7: YyacTne MUKPOOPraHu3MOB B KPYTOBOPOTaX OCHOBHBIX OMOTreHHBIX 3JIEMEHTOB.
Bonpocs! 11t moAroTOBKH:

1. MukpoOHoe pa3iokeHHue Kpaxmania, NeKTHHA U JIPyTuxX YyriieBojoB. IIpakTuueckoe 3HaueHHe
MIPOLIECCOB.

2. AnpoOHoe u aHa’poOHOE pa3sIoKEeHNEe MUKPOOPTaHU3MaMH KJIETYATKHU (11eJUTI0103b1). Bo30yu-
Tenu npoieccoB. CKONb3sIINe OaKTEPUH.

3. Ponb MUKpOOpPraHu3MoB B OMOJIOTMYECKOM KPYTOBOPOTE BEIIECTB B MIPHPOJIE.

4. Kpyrosoport yraepoaa B npupoae. @ukcanus CO2 B npoueccax ¢poTo- U xeMocuHTe3a. Brine-
JIEHWE YTJIEKNUCIIOTHI IIPU pacnaie LEJUII0I03bl U YIVIEBOAOPOIOB.

5. Kpyrosopot azota B mpupojie. AMMOHU(DUKALMS 1 MUKPOOPTaHU3MBI, €€ BbI3bIBAIOLIIHE.

6. Hutpudukamnus u Be3biBaromue ee Mukpoopranusmsl. Padotsr C.H. Bunorpanackoro no Bbize-
JeHuto HUTpuuKaTopoB. JleHuTpudukanus



7.  Muxkpobuonorndeckas ¢pukcaius armocheproro azora. CBOOOJHOKHUBYIIHE a3pOOHBIE U aHA3-
poOHbIe azoTdhukcaTopsl. Pois B ipupose.

8. KiyGeHbkoBble OaKTEpHH, UX XapaKTEPUCTHKA, B3AUMOOTHOILICHHUS C PACTEHUSIMH. Y T0OpeHuUs
Ha OCHOBE a30T(UKCUPYIOIIUX MUKPOOPTaHU3MOB.

9. MuxkpobHOe OKHCIIECHHE Cepbl U €€ COCAMHEHUH (HOTOCHMHTE3UPYIOUIMMU M XEMOCHHTE3UPYIO-
IUMHU OaKTEPHUIMHU.

10. BoccraHoBneHue cynb(paToB MUKPOOPTaHU3MaMHU, €T0 IPUYMHBI U 3HaUeHHe. KpyroBopoTt cepbl
B IIPUPOJIE.

Tema 8: IlpuHuMnbI cucTeMaTHKH NpokapuoT. Ilonsitue Buaa y 6akrepuii. OCHOBHbIE IPyHIIbI
rerepoTpodHbIX OaKTEPHii.

Bomnpocs! 1151 HOAroTOBKU:

1. OcHOBHbIE NIPUHIMIIBI TAKCOHOMUH IIPOKAPHOT U €€ MECTO B COBPEMEHHOM OMOJIOrMUYECcKOi cu-
CTeMaTuKe. DKOJIO0ro-(pU3n0I0rHIecKas U (PUIOreHEeTHYECKasi CUCTEMAaTHKa IPOKapUOT.

2. Ilpusnaku GakTepuii, yuuTbiBaeMble Ipu MX Kiaccupukanuu. [lonstue o Buzae, KyabType M
mITaMMe OaKTepHid.

3. MonekynspHO-TEeHETUYECKHE METOJbl MAECHTHU(QHUKAIMKU OakTepuid. YCTaHOBJIEHHE BHUJIOBOU
IIPUHA]JIEKHOCTH MUKPOOPTaHU3Ma.

4. OcHoBHbIe IpynIibl reTepoTpodHbIx OakTepuit. Crimpoxersl. CTpoeHHe CIUPOXET U UX OTINYHS
ot apyrux 6akrepuii. OCHOBHBIE peacTaBuTeN. CriipaibHble U U30THYTHIE OaKTepUH.

5. ®unym "lIporeobakrepusa” kak HamOoJee M3ydeHHas Tpymma MUKpoopranu3moB. CemelicTBa
IHTEPOOAKTEPHIi, ICEBIOMOHA/ , BAOPHOHOB.

6. Dunym "OupmukyTh". XapakTepuCTHKa CTA(QUIOKOKKOB U OAITHILI.

7. OCHOBHBIE TPYMIIBI TETEPOTPOPHBIX OaKTepuil. AKTHUHOMHULETH U CXOJHbIE CHUMHU OAKTEPHH.
CrpoeHue KIEeTOK U cIIocoObl pa3MHOXKEHUs akTUHOOakTepuil. [IpakTnyeckoe 3HaueHue.

8. Pukkercuu u xmamMuauu - ocodas TpyIna MUKpoOOB-mapa3uToB. LIuki pa3MHOKEHHUS.

Tema 9: OcHoBbI BUpYcoJiorun. PoJib, cTpoeHne, penpoayKuus, CHCTEMaTHKa BUPYCcOB. KyJb-
TUBHPOBAaHUeE, BbISIBJIeHHE U THITHPOBAHHE BUPYCOB.

Bonpocs! 11t moAroTOBKH:

1. Bupycsl: HCTOpHS OTKpPBITHSA, ONIpeeieHNe, TPU3HAKU KUBOT'O U HEKUBOTO, POJb B buochepe,
TEOPUHU TPOUCXOXKICHUS.

2. CrpyKTypHasi opraHu3anusi BAPUOHOB, THUIIBI CHMMETPUH. Y CTOMUYMBOCTh K BHELITHUM BO3/EH-
CTBUSIM U PacIpoCTpaHEHNE BUPYCOB.

3. Pa3nenenune MHOrooOpasusi BUPYCOB B 3aBUCUMOCTH OT THIA HYKJIEWHOBOM KHCIIOTBI, YHCIIA Iie-
nei, HaTMYKs BHEITHEW 000JI04KH, criocoba perutukaruu. Cucrema bantumopa.

4. Tunsl B3aUMOAEHUCTBUS BUPYCOB C KJIETKOW-X03AnHOM. Da3bl pa3BUTHs BUPYCOB: aJCOpOIHS,
IIPOHUKHOBEHUE, "pa3aeBaHue", perumkaims, cOopka, BbIX0 BUPYCOB U3 UyBCTBUTEIHHON KIIETKH.
5. Cnoco0bl KyIbTUBHPOBAaHUS BUPYCOB. OBOKYIbTYpHL. THUIIBI M Pa3HOBUAHOCTH KYJIBTYP KIETOK.
6. CrocoObl BRISBICHUS U HICHTH()UKAIIUN BUPYCOB.

7. CrtpoeHHe reHoMa BUPYCOB, PEITUKAIIMY T€HOMOB, IIPE/ICTABICHHBIX TO3UTUBHON U HETaTUBHOM
onuonuteBour PHK.

8. Oco0GeHHOCTH U3MEHYNMBOCTH BUPYCOB: PeaccopTallus Ha MpUMepe BUpyca Ipulma.

9. bakrepuodaru. BupyneHtHble 1 yMepeHHbIe (ard, MPOAyKTUBHBIN [TUKIT Pa3BUTHUS, JTU30TCHHU-
3anus. McnonszoBanue 6akreprodaros ajst 00psObI ¢ GakTepHaTbHBIMU HH(DEKIHUIMU.

3a4eTHO-IK3aMeHAllMOHHbIC MATEPHAJIBI /151 IPOMEKYTOYHOM aTTecTANMN (IK3aMeH/3a-
4yer)
[TepedeHb BOMPOCOB [Tt TPOMEKYTOUHOM aTTecTaluu (IK3aMeHa):

1. Tlpeamer u 3aga4yu MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBpeMeHHOM 6uonoruu. uddepenuu-
anys MUKPOOHOIOTHYECKON HAYKH T10 LIEJISIM M 00BbeKTaM uccienoBanns. OCHOBHBIC pa3aeibl MHUK-
poOuoIoTHu.



2. 3amauu MUKpOOMOJIOTHYECKOH HayKu. 3HaU€HHE MUKPOOHOIOT U ISl Pa3BUTHUS (PU3UKO-XHUMHU-
4eCKOM OMOJIOTHH, MEIULIMHEL U CEJILCKOT0 XO3SHCTBA.

3. OtkpbiTHE MUKPOOOB JIEBEHI'YKOM U PabOTHI EPBHIX HCCIIEI0BATEICH MUKPOOPTaHU3MOB.

4. Jlywm IlacTep u ero 3HaU€HHE B Pa3BUTHH MUKpoOHMOsoruu. Pemenne Bompoca o camo3apox/ie-
HUY J)KU3HHA. YUYCHHE O OPOKCHHH.

5. Pa6ots [TacTepa mo uzyuenuro O6oje3Her BuHA U nuBa. PaspaboTka [Tactepom Hay4YHBIX TTPHH-
IIUIOB NPOPHUIAKTUKN HWHPEKITMOHHBIX 3200JICBaHHA.

6. PobGept Kox u ero 3HadeHue B pa3BUTHU MUKpOOHoioruu. 3HaueHue padot P.Koxa i pa3Butus
MHUKPOOHOJIIOTUYECKON TEXHUKH.

7. OcHOBHBIE 3Tamnbl pa3BuTHs 00mIer MukpooOuonoruu. Padorer C.H.Bunorpanckoro, M. beii-
epunka, B.JI. OMensHCKOro U Jpyrux UCCiIeI0BaTENCH.

8. I'naBHble HampaBiIeHUsS COBPEMEHHOW MUKPOOMOJIOTHUH: IKOJIOTHYECKasi, TPOMBIIITICHHAs (TeX-
HUYECKas), MEAULIMHCKAs, CAaHUTAapHAas. | eHeThuyeckast uHKEeHepHs OaKTepHii.

9. TIlonoxeHne MUKpOOPTaHW3MOB B 3KUBOH npupoje. [IpokapuoTHble U 9yKapuOTHBIE MUKPOOpPTa-
HU3MbI; IIPU3HAKHU CXOJ/ICTBA U OCHOBHBIE Pa3IMUuSL.

10. OcHoOBHbBIE IPUHIIMITBI TAKCOHOMUU MPOKAPHOT U €€ MECTO B COBPEMEHHOW OMOJIOTHYECKON CH-
cremaTuke. @uaoreHeTHYecKas CUCTEMaTHKa IPOKaPHOT.

11. Pasmepsl u popma GakTepuanbHbIX KiieTok. O0Ias XxapakTepucTUKa CTPOCHHs OaKTepHaTbHOM
KJIIETKU.

12. KnerouHas ctenka Oakrepuil. CTpoeHHE, XUMHYECKUH COCTaB, QYHKIIMH KJICTOYHOU CTCHKH.
Bakrepun 6e3 kinerouHoi cteHku: L-popmbl 6akTepuii, MuKomiazmMbl. CIM3UCTBIE CIIOH, KAICyJIbl U
4yexJibl y OakTepuid. IX XUMHUECKUI COCTaB M 3HAUCHUE.

13. XKrytuku y 6akTepuii pazmepsl, popma, CTpOCHHE, YHCIO U B3aMMOPACTIONIOKEeHNE. MeXaHu3M
JBIKCHUS KTYTHKOB. Bopcuaku (huMOpun), ux OTIN4us U QyHKIIHH.

14. Huromnasmaruyeckas meMOpana. Ee xumudeckuii cocras, crpoeHue, QyHKIUU. BHyTpUKIIeTOY-
Hble MEMOpaHHbIE CTPYKTYPBI y OakTepuii U ux QpyHKIUU.

15. PubGocomsbl OakTepuid, UX CTPOCHUE, XUMUUECKUN cocTaB, pyHKImH. CyObeuHHUILIBI prHOOCOM.
ITonucomsr.

16. OcobeHHOCTH CTpOEHHUS SJIEPHBIX HKBUBAJIEHTOB Y OakTepuil. bakTepuanbHas xpoMocoma U ee
ctpoerne. OTiauuusi HyKJICOUIOB OakTepuil oT sijep sykapuot. [lmasmuasl. Muceprmonnsie se-
MEHTBI U TPAHCIIO30HBI.

17. T'enernueckue pekoMOMHAIMU y OakTepuil. MexaHU3M BKJIIOUYEHUS T€HETUYECKOro MaTepuasia
B OaKTEpPHATIBLHYIO XPOMOCOMY.

18. Tpancdopmarnus y 6axrepwuii. Onbitel ['puddurca. [Ipupona tpanchopmupyroriero Gpakropa u
MeXaHU3M TpaHcpopmalu. 3HaueHue TpaHchopMarum.

19. Tpancnyknus y 6akrepuii. Hecnenmdudeckas n cienupuieckas TpaHCITyKITHSL.

20. Kownstoranus y 6axrepuil. Ilonooit pakrop (F- mnazmuna), ero nokanu3zamnus B 6akTepruaaIbHON
KJIETKE M CBOMCTBA.

21. Dupocnopsl U Apyrue nokosmmecs Gopmbl 6aktepuit. CTpoeHHe YHAOCIOpP U mpoiiece ux Ghop-
MUpPOBaHUs. 3HaYEHHE SHIOCIOP y OaKTepHii.

22. Tlpuznaku OakTepHii, yduThIBaeMble NpU MX Kiaccupukanuu. [loHsTue o BUae, KyJabType H
mTamMMme OaKTepui.

23. MonexkyaspHO-TeHeTHUYEeCKUEe MEeTOJbl HJeHTH(UKaUU OakTepuil. YCTaHOBIEHHE BHJIOBOM
MIPUHA]IEKHOCTH MUKPOOPTaHU3Ma.

24. Pocrt u pa3zButue Oaktepuil. THIIBI pa3MHOXKEHHUS.

25. Mexanu3m nutanus y Oakrepuidl. BHekIeTouHOE epeBapuBaHme MATATEIBHBIX BemecTB. [Ipo-
HUKHOBEHUE MMUTATEIbHBIX BEIIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy.

26. Tunel mUTaHUs y MUKPOOPTraHU3MOB. AyToTpodsl 1 rerepoTpodbl. Tumnsl ayroTpodHOTO MHTa-
HUsL. PoTo- M XeMoayToTpodbl. OpranoTpodsl 1 IUTOTPOPBI. BoceMb crtoco60B KHU3HU POKAPUOT.
27. Poct u pa3BuTHE MUKPOOPTraHu3MOoB. [lepuoanyeckoe n HEMPEPbIBHOE KyIbTUBUPOBaHHE. 3aK0-
HOMEPHOCTH POCTa YUCTBIX KYJIbTYp OakTepuil mpu MeprHoANYECcKOM KyIbTUBHpOBaHUM. KpuBas po-
cTa.



28. KynbruBupoBaHHe MHUKpoopraHuzMoB. HakomnurenbHble KyabTypbl. [IpHHIMT 371€KTHUBHOCTH.
YucTele KyJIbTYpbl MUKPOOPTaHU3MOB.

29. HcToyHMKM yriepoja, Ucrosib3yemble OakTepusiMu. [IoHATHE CBIphe B MHKPOOHMOIOTHYECKOM
IPOMBIIIIICHHOCTH. TeXHOIOrHuss OMOTEXHOIOIMYECKOI0 IPOU3BOICTBA KOPMOBOTO OeEIKa.

30. McToyHMKHM a30THOTO MHUTaHUs y MUKpoopraHu3moB. dakropsl pocta. I[IpoToTpods! u aykco-
tpodsl. UcTounuku ceprr u pocdopa.

31. OcHoOBHBIE TUIIBI CPEJ, MPUMEHAEMBIX B MUKpoOuoioruu. Pactipenenenue no Ha3HauYeHUIO, CO-
CTaBY, KOHCUCTEHLMU. OCHOBHbIE TPeOOBAHUS K IUTATENbHBIM CpelaM M IPUHLUIIBI UX KOHCTPYH-
pOBaHUS.

32. 3aKOHOMEPHOCTH POCTA YUCTHIX KYJIbTYp MUKPOOPTaHU3MOB IIPU MEPUOJUUECKOM KYJIbTUBUPO-
BaHuu. KpuBast pocta nepuoandeckoi KyJabTypbl, 0COOCHHOCTH OTAEIBHBIX (ha3.

33. Bimsiaue BHenmHUX pakTopoB (TeMriepatypa, pH u 1p.) Ha )KU3HEACSITEIBHOCTh OaKTepHUH.

34. BnusHue Temrneparypsl Ha pocT OakTepHii. Mcrons30BaHHe BBICOKMX TEMIIEPATYP VIS CTEPHIIH-
3anu. MeTozbl CTepUIIH3alH.

35. Macrepuzanus u TuHaaM3anus. [IpuMeneHe B MEIUIIMHE U TIPOMBIIIIEHHOCTH.

36. buorexuosorus. Onpenenenue noHATUsA. [IpuMeHeHne B MeIUIIMHE, TUIIEBON M XUMHYECKOM
IIPOMBIIIIIEHHOCTH.

37. buosHeprerrka, 6MOre0TeXHOIOT s, SKOJIOTrHUecKasi OMOTEXHOJIOT Ul

38. OcHoBHasi cxeMa M KOMIIOHEHThI OMOTEXHOJOTHYECKOro mpousBozacTBa. OOopymoBaHue Uis
[NIyOMHHOTO KYJbTUBUPOBAHUS MUKPOOPTaHU3MOB, KJIETOK PACTEHUN U dKUBOTHBIX.

39. BHOTeXHOJIOrHYECKUE MPOLECCHl U aIapaThl MEPUOJUUECKOT0 U HEMPEPHIBHOTO KYJIbTHBHPO-
BaHMSL.

40. buonornyeckuii areHT. MHUKpOOPTraHU3MbI — OCHOBHBIE IPOAYIIEHTHI B OnoTexHonoruu. Mumy-
LIUPOBAHHBIM MyTareHe3 u CTyNeHYaTbli 0TOOp KaK METO/ CO3/1aHMsl IITaMMa-TIIPOTyLIEHTa.

41. TlomyueHue TaMMOB-TIPOIYIIEHTOB JJIsi MUKPOOHBIX OMOTEXHOIOTUNA. VICTOYHHMKH 1eNIeBBIX T'e-
HOB JIJIsl TEHETHYECKON MH)KeHEepUH OaKTepuil.

42. DHepreTnueckuil oOMeH y OakTepuil U €ro cBsi3b ¢ KOHCTPYKTUBHBIM. OCHOBHBIE 3TaIlbl pac-
HIETJIEHUS YTJIEBOJIOB.

43. OtHouleHne MUKpPOOOB K Kuciopoay. IlyTu momydeHus sHepruu B aHadpOOHBIX U adPOOHBIX
YCIIOBUSIX.

44, Ana’poOHoe pacieruienue yriaeBogoB. CyOcrpatHoe dochopunuposanue. [lyts OmOneHa-
Meiieproda 1 ipyrue HadaabHbIE ITyTH aHAPOOHOTO paCIIEIUIeHN YTJIEBOAOB. DHepreTuyeckas 3¢-
(EeKTUBHOCTH aHA’POOHOTO PACIICTIICHUS TIFOKO3BI.

45. Tlonsarue o 6poxxenusix. Koneunsie npoayxTsl. Buasl Opoxxenuil. MacisiHOKHUCI0€ U TPOTTHOHO-
BOKHCIJIO€ OpOKEHUSI.

46. T'omodepmeHTaTHBHOE U TeTepodepMeHTaTnBHOE OpokeHus. x Bo3Oyaurenu. [IpakTraeckoe
IIPUMEHEHUE.

47. AspoOHoe pacuiernyieHue TUPOBUHOTPaIHOM KUCIOTHL. L{uKiT TpukapOOHOBBIX KHCIIOT, IEPEHOC
AJIEKTPOHOB M OKHCIUTENIbHOE (hocopuimpoBanue. Bbixoa 3Hepruu npu a3poOHOM pacUIeTIeHUN
YTJIEBOJIOB.

48. A»pobHOe 1 aHa’poOHOE JbIXaHUE Y MPOKapuoT. Buibl aHa’poOHOTO ABIXaHUS U €ro 3HaUCHHE.
49. ®ororpodHbIe OakTepun U UX (HOTOCHHTETHUECKUH anmapaT. MexaHn3M OakTepuansbHOTO (o-
tocuHTe3a. OTnuns HOTOCHUHTE3a OAKTEPH U pacTeHUH.

50. ®oTocHHTE3UPYIOIINE 3eJICHBIC U IyPITypHBIE CEpHBbIE OAKTEPHH, UX XapakTepucTuka. OcoOeH-
HOCTH CTPOEHMS, IUTOIIA3MATUYECKUE BKIIIOUEHHS CEPBL, UX POJIb.

51. ®doTocuHTE3UpYIOLIKE MypIypHbIE HECEpHbIE OAaKTepUH, UX XapaKTepucTHKa. JIoHOpbI BOJO-
poaa y (pOTOCHHTE3UPYIOUINX HECEPHBIX OAKTEPHIA.

52. ®unywm "llnanobakrepun". CTpoeHHE UX KJIETOK U MOJOKEHHUE B CUCTEME Opranu3mMoB. OcoOeH-
HOCTH (POTOCHHTE3a y IMAHOOAKTEpHil.

53. XemocunTesupytomue Oaktepuu. VX ocHOBHBIE Tpymnmbl. MexaHu3M XemMocuHTe3a. PaboTs
C.H.BuHOrpaackoro 1no u3y4eHuto XeMOCHHTE3UPYIOIINX OaKTepU.



54. Hutpudunupyromue Oakrepun. Padorsr C.H.BunHorpanckoro mo ux BbIIEICHUIO. 3HAaYCHUE
HUTpUDUKAIIH.
55. XeMOocCHHTE3HpYIOIe CepHbIe U THOHOBBIE OakTepuu. VX posb B mpupoie 1 MEXaHU3M XEMO-
CUHTE3a.
56. XKenezobakrepuu. OCHOBHBIE TNpeAcCTaBUTENH rpynnsl. YexonbuaTsie Oakrtepuu. PaboTb
C.H.Bunorpazackoro u H.I'.X0101HOTO 110 M3y4YCHUIO KEIE300aKTEPHil.
57. OcHoBHBIE TpyNIbI reTepOoTPOodHBIX OakTepuii. CrirpoxeTsl. CTpOECHUE CIUPOXET U UX OTIIMYHUS
oT apyrux 6akrepuil. OcHOBHBIE NpeacTaBuTen. CrupanbHble U U30THYThIE OaKTEPHH.
58. ®unym "lIporeobakrepus” Kak Hambosiee M3ydeHHAs TPpyIa MUKpoopranu3moB. CemeiicTBa
SHTEPOOAKTEpUH, IICEBIOMOHA]] , BAOPHOHOB.
59. Ounym "®upmukyTsl". XapakTepucTHKa CTAUIOKOKKOB U OALIMILI.
60. OcHOBHBIE TPYIIIBI TETEPOTPODHBIX OAKTEPUH. AKTHHOMMIIETHI K CXOAHBIE CHUMHU OAaKTCPUH.
CrpoeHue KIETOK U CIIocoObl pa3MHOXKEeHUS akTUHOOakTepHil. [IpakTnueckoe 3HaueHHE.
61. Puxkercuu u XjgamMuauu - oco0as rpynmna MUKpoOOB-ntapa3uToB. LMK pasMHOKEHHUS.
62. MukpoOHOe pa3ioXeHHe Kpaxmaia, IeKTHHA U JAPYTUX yriaeBoJoB. [IpakTudeckoe 3HaueHUE
MPOLIECCOB.
63. AspoOHoe 1 aHadPOOHOE Pa3NIoKEHNE MUKPOOPTraHU3MaMH KJIeTUaTKy (1eJIT010361). Bo30yam-
Tenu npotieccoB. CKONIB3SIINE OaKTEPUU.
64. Ponb MHUKpOOPraHM3MOB B OMOJIOTHYECKOM KPYTOBOPOTE BEIIECTB B MIPUPO/IE.
65. Kpyrosoport yriepoaa B mpupoje. @ukcanus CO2 B mporeccax (HoTo- 1 XeMocuHTe3a. Boijie-
JICHHE YTJIEKUCIIOTHI P paclaje LEJUTI0I03bl U YTIIEBOIOPOIOB.
66. Kpyrosopot a3ora B npupojae. AMMOHU(DHUKAIUSA 1 MUKPOOPTaHU3MBI, €€ BbI3bIBAIOLIIHE.
67. Hutpudukanus u neHUTpUPHUKAIMI KaK TPOTUBOIOIOKHO HalpaBIeHHbIE MUKPOOHOJIOTHYE-
CKHE MPOLECChl. XMMHU3M U OUOJIOTMYECKUN CMBICT MPOLIECCOB, BO3OYAUTEIH.
68. ANAMMOX — xuMu3M 1 OHOJIOTHYECKUN CMBICIT TIPOIEcCca, CTPOCHHE IIAHKTOMHUIIETOB. Poib
B TIpUpO/JIC.
69. Muxkpobuonoruueckas ¢pukcaius armochepHoro azora. CBOOOJHOKUBYIIHE a3pOOHBIE U aHA3-
poOHbIe azoTdukcaTopsl. Pons B ipupose.
70. KnyGeHbKOBBIE OAKTEPHH, UX XapaKTEPUCTHKA, B3aUMOOTHOIICHHUS C pACTEHUSIMH. Y T0OpeHus
Ha OCHOBE a30T(HUKCUPYIOMINX MUKPOOPTAaHU3MOB.
71. MukpoOHOe OKHCIIEHHE Cepbl U €€ COCAMHEHUH (HOTOCHUHTE3UPYIOUIMMU M XEMOCHHTE3UPYIO-
HIUMH OaKTEePUSIMHU.
72. BoccranoBneHue Cyab(paToB MUKPOOPTaHU3MaMU, €ro IPUUYUHBI U 3HaueHue. KpyroBopot cepsl
B TIpUpO/JIC.
73. Bupycsl: UCTOpHS OTKPBITHS, ONpeesieHre, MPU3HAKU KUBOT'O U HEXXHUBOTO, poJib B OHocdepe,
TEOPHH MTPOUCXOKICHUSI.
74. CtpyKTypHasi OpraHu3anusi BUPUOHOB, THUIIBI CHMMETPUH. Y CTOMUMBOCTh K BHELITHUM BO3/EH-
CTBHSIM U paCIpOCTPaHEHUE BHPYCOB.
75. Paznenenne MHOrooOpas3usi BUPYCOB B 3aBUCUMOCTH OT TUIIA HYKJIEMHOBOM KUCIIOTHI, YUCIIA 11e-
nei, HaTMYKs BHEITHEW 000JI09KH, criocoba perutnkaruu. Cucrema bantumopa.
76. Tumbl B3aMMOJECHCTBHSI BUPYCOB C KIETKONH-X03sMHOM. asbl pa3BUTHS BUPYCOB: ajcopouus,
IIPOHUKHOBEHUE, "pa3aeBaHue", perumkaiys, cOopka, BbIX0 BHUPYCOB U3 UyBCTBUTEIHHON KIIETKH.
77. Crioco0Obl KyIbTUBUPOBAaHUS BUPYCOB. OBOKYIbTYphl. THUIIBI M Pa3HOBUAHOCTH KYJIBTYP KIETOK.
78. CrnocoObl BBISIBJIICHUS U WICHTU(HUKAIIMA BUPYCOB.
79. CrtpoeHne reHoMa BUPYCOB, PEITUKAIIMM T€HOMOB, ITPEICTABICHHBIX TO3UTUBHON U HETaTUBHOMN
onuonuteBor PHK.
80. OcoGeHHOCTH U3MEHYNBOCTH BUPYCOB: PeacCOpTaLlUs Ha IpUMEpe BUpyca IpUIIa.
81. bakrepuodaru. BupyneHntHeie 1 ymepeHHbie (paru, mpoayKTUBHBIN UK Pa3BUTHSI, JTU30TCHH-
3anus. Mcnons3zoBanue 6akreprodaros ajsi 00psObI ¢ OakTepHaTbHBIMU HH(DEKIHUAMU.

Kpurepuu oneHuBanus pe3yjibTaTOB 00yUeHUS

Kpurepuu onieHkH K3aMeHa:



BricTaBneHue OIICHOK Ha 3K3aMCHC OCYIICCTBJISICTCA HAa OCHOBC INPUHIIUIIOB O6I>CKTI/IBHOCTI/I,
CIPaBEIJIMBOCTH, BCECTOPOHHETO aHAIN3a YPOBHS 3HAHUM CTYJIEHTOB.
HpI/I BBICTABJICHUU OLICHKU 3K3aMCHATOP YUUTBIBACT:
*  3HaHMe (aKTUYECKOro MaTepuaia Mo nporpaMMe, B TOM YHUCIIe; 3HaHUE 00s3aTeIbHON TuTepa-
TYpBbl, COBPEMEHHBIX ITyOJIMKaIMH IO IpOrpaMMe Kypca, a TakKe UICTOPUHU HAYKH;
*  CTeleHb aKTUBHOCTH CTY/ICHTa HA CEMUHAPCKUX 3aHITHSIX;
*  JIOTHKY, CTPYKTYpY, CTHJIb OTBETA; KyJIbTypy PEUH, MaHEPy OOIICHHUS;
*  TOTOBHOCTbH K AMCKYCCHUHU, apTYMEHTHPOBAHHOCTH OTBETA; YPOBEHb CAMOCTOSITEIbHOTO MBIIILIE-
HUS;, YMEHHE IIPUT0KUTH TEOPUIO K IIPAKTHKE.
OneHka «OTIMYHOY.
OLieHKa «OTJIMYHO» CTaBUTCS CTYJIEHTY, OTBET KOTOPOTO COJICPIKHT:
*  ri1y0oKoe 3HaHME MMPOrPaMMHOI0 MaTepuaia, a Takke OCHOBHOT'O COJIEpKaHUs U HOBAIIHI JIeK-
IIMOHHOTO Kypca M0 CPAaBHEHHIO C YIEOHOU TUTEpaTypOii;
*  3HaHHME KOHLEMNTYaJlbHO-MIOHATHIHOTO anmnapara BCero Kypca;
*  3HaHHWE MOHOTPAPUUECKOH JIUTEPATYPHI IO KypCy,
a TaKXe CBUJICTEIbCTBYET O CHOCOOHOCTH:
® CaMOCTOATCIIbHO KPUTUYCCKHU OCHHUBATH OCHOBHBLIC ITOJIOKCHUS KypCa,
*  YBA3BIBATH TEOPUIO C MPAKTUKOM.
O1eHKa «OTIMYHO» HE CTAaBUTCA B CIy4asX OTCYTCTBHS aKTMBHOTO Y4acCTHsS CTyAEHTa B y4eOHOU
paboTe Ha 3aHATHSX, @ TAaKXKE HEMPAaBUIBHBIX OTBETOB Ha JOIOJHUTENIbHBIE BOMPOCH! MpernojaBa-
TeJIsl.
OrneHka «XopoIoy.
OLieHKa «XOpOII0» CTAaBUTCA CTYACHTY, OTBET KOTOPOT'O CBUJIETEILCTBYET:
* 0 IIOJTHOM 3HAHWMU MaTepuasa 1o Nporpamme;
* 0 3HAHUU PEKOMEHJOBAHHOM JIUTEPATYPHI,
* a4 TaKXKe COACPKHUT B IIEJIOM MPaBUIIBLHOE, HO HE BCET/Ia TOYHOE U apTYMEHTHPOBAHHOE M3JI0XKE-
HUE MaTepHuaa.
OreHKa «XOpOIlI0» HE CTABUTCS B CIIyyae OTCYTCTBUS y CTYACHTa MOHUMAHUS U3JIaraéMOro OTBETA.
OueHka «y0BIETBOPUTEIHHOY.
OreHka «yJ0BJIETBOPUTEIBHO» CTABUTCS CTYJEHTY, OTBET KOTOPOTO CO/AEPIKHT:
*  TOBEPXHOCTHBIEC 3HAHUS BaXKHEHIIINX pa3/iesioB MPOrpaMMbl U COACPKAHUS JIEKIIMOHHOTO Kypca;
*  3aTpPyJHEHMS C HCNOJIb30BAHUEM HAYYHO-TIOHATHUIHOIO anmnapara i TEPMUHOJIOTHH Kypca;
*  CTpPEMJIEHHE JIOTUYECKH YETKO MOCTPOUTH OTBET, a TAK)KE CBUAECTEIILCTBYET O BO3MOKHOCTH T10O-
CJIETYIONIETO O0yYCHHSI.
OueHKa «HEeyIOBIETBOPUTEIHHOY.
OneHka «HeyO0BIEeTBOPUTEIBHOY» CTABUTCS CTYJIEHTY, UMEIOLIEMY CYIIECTBEHHbIE MPOOEbI
B 3HAHUU OCHOBHOT'O MaTepHaJia 1o MporpamMme, a Takke IOMYyCTUBIIEMY PUHIUITHATBHBIE OIIHOKH
TP U3JI0’)KCHUH MaTepuaa.

OneHoyHbIe CpeCTBa /ISl MHBAIMJIOB U JIULl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBS
BBIOMPAIOTCS C YUETOM MX MHJIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAIHUJAM M JUIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbS
IIPEIOCTABIIAETCS AOMOJHUTEIBHOE BPEMs JUIsl IOATOTOBKH OTBETA HA DK3aMEHE;

— [IpY IPOBEACHHUHU MPOLIETypbl OLIEHUBAHUS PE3yIbTaTOB 00yUeHHs HHBAJIMOB U JIULI C Orpa-
HUYEHHBIMHU BO3MOXHOCTSIMU 370POBbsI IIPELYCMATPUBAETCS UCIIOIb30BaHUE TEXHUUECKUX CPENICTB,
HEOOXOUMBIX MM B CBSI3U C MX UHAMBHIYaIbHBIMU OCOOEHHOCTSIMH;

— MIPH HEOOXOIMMOCTH Ui 00YYarOIUXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBS U
MHBAJIHUJIOB MPOLIEAYypa OLIEHUBAHUS PE3yJIbTaTOB O0yUEHUS MO TUCHUIUIMHE MOKET MPOBOJUTHCS B
HECKOJIBKO ITaIloB.

[Ipouenypa oneHuBaHUS pe3yabTaTOB O0yUEHUSI MHBAJIWIOB U JIMIl C OTPaHUYCHHBIMU BO3-
MOKHOCTSIMH 370POBBSI 10 AUCIUILTHHE (MOJIYJII0) IPEayCMaTpUBAET MPeI0CTaBIeHUE HH(OpMAIUU
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM HX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:



JIist TUIL ¢ HapyIICHUSIMH 3PCHUS:

— B ITIeYaTHOUW (popMe yBETUICHHBIM MIPUPTOM,

— B hopMe IIIEKTPOHHOTO JTOKYMEHTA.

Jlis 1 ¢ HapyUIeHUsIMH CTyXa:

— B I1e4aTHOM (opme,

— B hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMEA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHbI# niepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'€HTa 00y4Jaro-
IIAXCSL.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA

5.1. YueOnas sureparypa

1. Emues, B. T. MukpoOuonorus : yueonuk i By308 / B. T. Emres, E. H. Mumycrtun. —
8-e m3x., ucnp. u non. — Mocksa : U3marensctBo FOpaiit, 2024. — 428 ¢. — (Bricmiee o6pa3oa-
Hue). — ISBN 978-5-534-06081-2. — Texkcr : anmekTpoHHbIi / OOpa3zoBarenbHas maTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/535757.

2. Herpycos, A. 1. MukpoOuosorusi: Teopust ¥ mpakTrka B 2 4. YacTh 1 : ydeOHHK 117151 By30B
/ A. . Hetpycos, U. b. KoroBa. — Mocksa : U3natensctBo HOpaiit, 2024. — 315 ¢. — (Briciee
obpazoBanue). — ISBN 978-5-534-03805-7. — Texcr : snexkrpoHHbIi // OOpa3oBaTenbHas IjIaT-
dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535984

3. Hetpycos, A. 1. MukpoOHOJIOTHS: TEOPHS U MPAaKTUKA B 2 4. YacTh 2 : yueOHUK JJI By30B
/ A. . Herpycos, U. b. KoroBa. — Mocksa : U3natensctBo HOpaiit, 2024. — 332 ¢. — (Bricmee
obpaszoBanue). — ISBN 978-5-534-03806-4. — URL.: https://urait.ru/bcode/537610.

JJis OCBOCHUS TUCIIUIUTMHBI MHBAJIUIAMHU U JIMIIAMHU C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
3/I0pPOBbSI UMEIOTCS U3JJaHUsl B 3JIEKTPOHHOM BH/JIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JIaHby»
n «IOpaiit».

5.2. llepuoguyeckas gureparypa

HasBanue usnanus IIepuonuu- Mecto 3a KaKue oAbl XPaHUTCS

HOCTb BBIXOZa XpaHCeHUs

(B TOM)
buonorus.PedeparuBHblii xyp- 12 PK 1970-2020 Nel-2
Ha. BUHUTU
Buoxumus 12 q3 1944-45, 1947 — 2018 (1momyr.)
I'enernka 12 q3 1965- 2016, 2017 Ne 1-6
KypHan MUKpOOHONIOTHH, dTIHIC- 6 g3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
MHOJIOTUM 1 HIMMYHOOHOJIOT U 2020-
Kypnan obieit 6uonoruu 6 q3 2009-2017 Ne 1-3, 2018 (1 momyr.)
UzBectus BY30B CeBepo-Kapkas- 4 q3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

ckoro peruoHa. Cepust: Ecre-
CTBCHHBIC HAYKH

Wzeectus PAH (mo 1993 r. U3Be- 6 q3 2009-2018 (1 momyr.)
ctust AH CCCP). Cepusi: buosno-
ruyeckas

Hcnonb3oBanue n oxpana npupoa- | 12 q3 2008-2017 Ne 1-2

HBIX pecypcoB B Poccun

MukpoOHOIOTHSI 6 q3 2009-2018 Nel-3

MornekynsipHast OHOJIOTHs 6 g3 2008- 2016, 2017 Ne 1-3
[puknagHas OMOXUMUS U MUKPO- 6 g3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
ononorus 2017 No 1-3

Ycnexu coBpeMeHHOH OHOIOTHH 6 g3 2008-2017

Dkonorus 6 g3 2009-2018(1 mouyr.)

DKOJIOTHUS ¥ TIPOMBIIIIEHHOCTD 12 g3 2008-2017

Poccun



https://urait.ru/bcode/535757
https://urait.ru/bcode/535984
https://urait.ru/bcode/537610

1. Ba3sl manubix kommnanuu « MBUCy https://eivis.ru/

2. Dnekrponnas 6ubarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchl, B TOM YHCJIEe COBPeMeHHbIe MPodecCHOHAIbHBIE 0a3bl TAHHBIX U HH-
(opManOHHBIE CIPABOYHbIE CHCTEMBbI

Inekmponno-ouoauomeunvie cucmemot (I6C):

1. O6pasoBatenphas miardopma «FOPAWUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/

3. OBC «BOOK .ru» https://www.book.ru

4. ObC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6azovt Oannvix

1. BupryaneHbiii  uuTaneHbBIA  3a  Poccuiickoli  rocyaapctBeHHoi — omOimmotexku  (PI'B)
https://1diss.rsl.ru/

2. HanmonaneHast anekTponHas oubnuoreka https://rusneb.ru/

3. Hayunas snexkrponnas 6udanoreka eLIBRARY.RU (HDB) http://www.elibrary.ru/

4. TTomHOTEKCTOBAsA KOJIEKIHS *KypHaioB Ha matdgopme PLIHU (DnexTpoHHbIE Bepcuy HAYYHBIX
xypuainoB PAH) https://journals.rcsi.science/

5. IIpe3unentckas o6ubanoreka uM. b.H. Ensriuna https://www.prlib.ru/

6. YuuBepcurerckas uadopmarmonnas cucrema POCCHUS (YUC Poccus) http://uisrussia.msu.ru
7. Kypnans! u3natenscra Wiley https://onlinelibrary.wiley.com/

8. [TomuorekcroBas kosutekmms kKHUT eBook Collections wusmarensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [NonHotekcToBass koiekiuss kHur EBSCO eBook (rmy6una apxma: 2011-2023 r1r.)
https://books.kubsu.ru/

10. Pecypcsr Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza gannbix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. BJ] Academic Reference https://ar.oversea.cnki.net/
13. [TomHOTEKCTOBBIE apXHUBHI BEAYIINX 3ala/IHBIX HAYYHBIX )KypHaAIIOB Ha Poccuiickoit mnardopme
Hay4uHbIX xypHaioB HOWKOH http://archive.neicon.ru

Hughopmayuonnsvie cnpagounvie cucmemol

1. Koncynwrant [Imtoc - cripaBouHast mpaBoBasi cUcTeMa (JOCTYT 110 JIOKaTbHOU CETH ¢ KOMITBIO-
TEpOB OMOTNOTEKN)

Pecypcol c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmepukaHcKas maTeHTHas 0a3a qaHHbIX Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Buacosexiuu Beayiux JektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — momHoTeKCTOBass KOJUIEKIUS SJIEKTPOHHBIX JKYPHAJIOB H3IaTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MUHHUCTEPCTBO HayKu u BBICILIETO o0OpazoBaHHs Poccuiickoit ®denepannun
https://www.minobrnauki.gov.ru/;

6. denepanbusblii mopran "Poccuiickoe oOpazoBanue” http://www.edu.ru/;

7. TIpoekt ['ocymapcTBEHHOTO MHCTUTYTA PyccKOTO si3bika uMeHu A.C. [TymkuHa

"Oo6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouHO-uH(pOpMaMoHHbIH noptan "Pycckuit si3e1k" http://gramota.ru/;

9. CnoBapwu u sHImKI0Ne My http://dic.academic.ru/;

10. O6pa3oBarensHbIi mopran "Yueba" http://www.ucheba.com/.

Cob6cmeennble IneKkmponnsle 00pazosamenvhvie U UHpopmayuonnsie pecypcol Kyol'y

1. DnekTpoHHbIN Katanor Hayunoit 6ubmmorexu KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web

2. DNEeKTpOHHAas 6ubimoreka TPYZIOB YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
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3. OTKpBITast cpeqa MOAYJIbHOTO TuHaMu4eckoro ooyuenust Kyol'yY  https://openedu.kubsu.ru/

4. ba3za y4eOHBIX IUIAHOB, y4eOHO-METOJMYCCKUX KOMILICKCOB, MyOJHMKAIMid H KOH(EpeHIHi
http://infoneeds.kubsu.ru/

5. DnekrpoHHsbIii apxuB gokyMeHToB Kyol'Y_http://docspace.kubsu.ru/

6. MeToauueckue yKa3aHusi i 00y4arUIUXCS M0 OCBOCHUIO TUCIHUILIUHBI (MOTYJIs1)
Jlexnus:

PabGora Ha seknuu SBISETCS OYEHb BAXKHBIM BHJOM CTYJICHYECKOW NEATEIHHOCTH IS
W3YyYEeHUS TUCHUIUIMHBI, T.K. Ha JIGKIIMHM MIPOUCXOIUT HE TOJBKO COOOIICHHE HOBBIX 3HAHUM, HO U
cuctemMaru3anysi U 0000IIeHNE HAKOIUICHHBIX 3HAaHWHW, (HOpMHpOBaHHE HAa WX OCHOBE HJICHHBIX
B3IJISI0B, YOEXKIEHUN, MHMPOBO33PEHMSI, pPA3BUTUE IIO3HABATEIbHBIX M MPO(hecCHOHATBHBIX
UHTEpeCcOB. JIEKTOp OpHEHTHpYeT CTYACHTOB B yueOHOM Marepuane. Kparkue 3amucu JeKIHi
(KOHCIIEKTHPOBaHKE) TOMOTaeT YCBOUTh MaTepHal.

Hanucanue KkoHCIEKTa JEKIMHA: KpaTKO, CXEMaTH4HO, IOCIEAOBAaTENbHO (PUKCHPOBATH
OCHOBHBIE MOJIO’KEHUS, BBIBOBI, POPMYITHUPOBKH, 000OIICHHS; TOMEYaTh BaXKHbBIE MBICIIH, BBIICIATH
KJIFOUEBbIE CIIOBA, TePMUHBL. KOHCHEKT Jiyullie moapasaensaTh Ha IMyHKTHI, naparpadsl, coOmronas
KpacHylo cTpoky. [IpuHuMnuanbHble MecTa, ompeneiaeHus, (GpOopMyibl CIeIyeT COMPOBOXKAATH
3aMEUaHUSIMU: «BAKHOY, «0CO00 BAXKHOY, «XOPOIIIO 3aIOMHHUTEY» | T.II. HJIM TIOJYEPKUBATH KPACHOM
pyukoii. LlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHMBOJIMKY, COKPAIIEHUS CJIOB, YTO MTO3BOJIUT
CKOHIICHTPUPOBATh BHUMAaHHE HA BAXXHBIX CBEACHHSX. [IpociymmBaHue W 3amKCh JIGKIIMH MOXHO
MIPOU3BOAUTH TPH ITOMOIIM COBPEMEHHBIX YCTPOMUCTB (IUKTO(OH, HOYTOYK, HETOYK | T.I1.). PaGoTas
HaJl KOHCIIEKTOM JIEKIIMiA, BCEr/ia CIIEAyeT UCIOIb30BaTh HE TOJIBKO YUEOHHK, HO U Ty JINTEPaATypy,
KOTOPYIO JOIOJIHUTEIbHO PEKOMEHIOBAN JIGKTOP, B TOM YHCJIE TNEPUOAUYECKUE H3aHUs
COOTBETCTBYIOIIEH HampaBieHHOCTH. [lo pesymbraTtam paOOThI ¢ KOHCIIEKTOM JICKIIMH CIIETYET
0003HAYUTHh BOIPOCHI, TEPMUHBI, MaTepuaj, KOTOPHIH BBHI3BIBAET TPYIHOCTHU, MHOMETUTH U
MOTIBITAThCSl HANTH OTBET B PEKOMEHIYeMOW JuTepaType. Eciam camMoCTOSATENsHO HE yJaeTcs
pa3obpaThcsi B MaTepuase, Heo0XoauMo chOpMyIIUPOBaTh BOMPOC U 3aJaTh MPENoAaBaTeNio Ha
KOHCYJIbTAI[H, Ha OOIEHUN B KOHTAKTHBIC Yachl. JICKIIMOHHBIM MaTepual sBIseTCs 0a30BBIM, C
KOTOPOTO HEOOXO0IMMO HayaTh OCBOCHHE COOTBETCTBYIOIIETO pa3zelia Win TeMbl. [11an moarotoBku
K JICKIUU:

*03HAKOMHTBHCS C TEMOU JIEKIIUU

*03HAKOMHTHCS C TIPEIOKECHHBIMU BOTIPOCAMH

*H3yUYUTh COOTBETCTBYIOIINI MaTepual

*03HAKOMHTHCS C TUTEPATYPOI 1O TEME
JlaGopaTopHbie padoThI

B mporiecce moAroToBKM K 1ab0paToOpHON paboTe HEOOXOAMMO O3HAKOMHUTHCS C pabodeid
MPOrpaMMOil IUCHIUILIIMHBI, TEMaMH U TUTAHAMHU JTAOOPATOPHBIX 3aHATHH, yaensst 0co00e BHUMaHUe
HEeNsIM | 3a/1a4aM, CTPYKType M COJEP>KaHHUIO TUCIHMILINHBI, TPOBECTH aHAJIN3 OCHOBHON y4eOHOU
JUTEpaTyphl, MOCJIEe 4Yero padoTaTh C PEKOMEHJOBAHHON MOMONHUTEIbHOU nuTepatypoil. Ilpu
YCTHOM BBICTYIICHUHM IO KOHTPOJBLHBIM BOMPOCAM JT1a00paTOPHOTO 3aHATHS HYKHO H3JIaraTh (HE
YUTATh) MaTepHaJl BBICTYIUIEHUS! cCBOOOHO. He06X0AMMO KOHIIEHTPUPOBATh CBOE BHUMAHHUE HA TOM,
YTO BBICTYIUICHHE OOpaIIeHO K ayJAWTOPHH, a HEe K MPENoJaBaTelNio, T.K. 3TO 3HAUYUMBIA acIeKT
npodeccnoHanbHBIX KoMneTeHuid. [1o okoHYaHuM 1abOpaTOpPHOrO 3aHATHSA CIEAYEeT MOBTOPUTH
BBIBO/IbI, CKOHCTPYHPOBAHHBIE B X0OJI€ YCTHOT'O OIPOCA, MPOCIIEANB JIOTUKY UX MTOCTPOCHHS, OTMETUB
MOJIO’KEHUS, JIeXKAIIUe B UX OcHOBe. JIJig 3TOro B TeYEHHE OMpoca IPYTUX ydaluxcs

cJelyeT JenaTh NOMEeTKU. bosiee Toro, B ciiydae HETOUHOCTEN U (MJTM) HETIOHUMAHHMS KaKOT0-
aubo Bompoca MPOUIECHHOTO0 MaTepuana cleAyeT OOpaTUThCA K MPernofaBaTeNio Ui MONTyYeHUS
HEOOXOJUMOM KOHCYJIbTallMd W Pa3bsCHCHHS BO3HUKIICH curyaruu. Cxema TOITOTOBKH K
1abopaTopHBIM paboTam:

[J03HAKOMHTBCS C TEMOH, LIEBIO U 3a7jauaMi paboThI

[JpaccMOTpETh MPEAJIOKEHHBIE BOITPOCHI

[JM3y4YUTh JIEKIIMOHHBIA MaTepHall, OCHOBHYIO U JOMOIHUTEIBHYIO JIUTEPATYPY
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[JO3HaKOMHUTBCS C 3aJaHUSIMU U XOJJOM UX BBIIIOJIHEHUS

[]03HAaKOMUTBCS ¢ 000pPYTOBAHUEM 3aHSITUS

[IBBITIOHUATH 33/1aHUSI B COOTBETCTBHHU C XOJIOM PaOOTHI

[JmruchMEHHO OPOPMUTH BHITIOTHEHHYIO padoTy

[/IOABECTH UTOT U CHENATh CTPYKTYPHUPOBAHHBIE BHIBOJIBI
CamocTrosiTesbHasi padoTa

CamocrostenbHas paboTa CTYJCHTOB AMCLUUIUIMHE OCYIIECTBISETCS C LENbI0 YriyOneHus,
pacIIMpeHMs, CUCTEMAaTH3alMud M 3aKpEIUICHUS  IIOJYYEHHBIX TEOPETHUYECKUX  3HAHMM,
dbopMHpOBaHUS YMEHHUH HCHOJB30BATh JAOKYMEHTAIMIO M CHEIMAIBbHYIO JIMTEPaTypy, Pa3BUTHS
[IO3HABATEJIbHBIX CIIOCOOHOCTEM W AaKTMBHOCTHM, a Takke (OPMHMPOBAHUS CAMOCTOSTEIBHOIO
MBILUIEHHSI, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M cCaMoOpean3alui,
pasBUTHUA MCCIIENOBATENbCKUX yMeHMM. [lepen BBINOJIHEHHMEM CaMOCTOSTENbHOM  paboOThI
HEOOXOIMMO YETKO MOHMMATh LENW U 3aJaud paboTbl, CPOKH BBHIOJHEHUS, OPUEHTUPOBOUHBIN
00bEM, OCHOBHBIE TPEOOBaHUS K pe3yibTaTaM padoThbl, KpUTEPUU OLEHKU. Bo Bpems BbIOJIHEHUS
CaMOCTOSITENIBHOM  pabOThl  MpernojaBaTeab MOXKET MPOBOAUTH KOHCyJbTauMHU. KoOHTpoIb
pEe3yJIbTaTOB CAMOCTOSITEILHON PaOOThl CTYJJIEHTOB MOXKET OCYIIECTBIIATHCS B TUCbMEHHON, YCTHOM
WIA CMEIIaHHOW (opme, ¢ MpeICcTaBICHHEM IMPOIYKTa TBOPYECKOW NESTEIBHOCTH CTyAeHTa. B
KagecTBe (OPM U METOJIOB KOHTPOJS CAaMOCTOSTEIbHOM paboThl CTYJIEHTOB MOIYT OBITh
UCIIOJIb30BAaHbl CEMHUHAPCKUE 3aHATUS, KOJUJIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHbIE paboThl U Jp. KpurepusMu oLeHKH pe3ysibTaTOB CaMOCTOSTEIbHOW padOThI CTYEHTa
SBIISIIOTCS: YPOBEHb OCBOEHHSI CTYACHTOM Y4eOHOrO MaTepualia; YMEHHUsl CTYJISHTa HUCIOJIb30BaTh
TEOPETUYECKHE 3HAHUS IIPU BBIIOJHEHUN WHAWBUIYAIbHBIX 33JaHUI; 000CHOBAaHHOCTh U YETKOCTb
U3JI0KECHUS 0TBETA; 0(OpMIIEHUE MaTeprasia B COOTBETCTBHH C TPEOOBAHHSIMHU.

[Inan moaroToBKM:

e [IM3y4HTh COOTBETCTBYIOLIMH JEKIINOHHBIN MaTepral
[JM3y4UTh OCHOBHYIO JIUTEPATYPY 10 TEME
[/M3y4YUTh NONOJHUTEIBHYIO JINTEPATYPY IO TEME
[JoopMHUTH BBHINOJIHEHHYIO pabOTy MUCHBMEHHO WM B BHJE MPE3EHTALUU B
3aBUCHUMOCTH OT 3aJ]aHUs

e [JcaenaTh CTPYKTYPUPOBAaHHBIE BHIBO/IBI.
IHoaroroBka Kk 3K3aMeHy

[Ipn moarotroBke K 3K3aMeHY HEOOXOJIMMO OPUEHTHUPOBATHCS HAa KOHCHIEKTHI JIEKIIHMH,
pabouyio MporpaMMy JIUCIMILIMHBI, HOPMAaTHUBHYIO, YU4eOHYI0 M PEKOMEHIYEeMYIO JIMTEpaTypy.
OcHOBHOE B IOJIFOTOBKE K Caue IK3aMeHa — 3TO MOBTOPEHUE BCEr0 MaTepHasia JUCHMILIUHBI, 10
KOTOPOMY HEOOXOJUMO caaBaTh 3k3aMeH. [Ipu moaroToBke K cliaue sk3aMeHa BeChb 00beM pabOThI
HY)KHO pachpeensTb pPaBHOMEPHO IO [HSM, OTBEACHHBIM [UIsl MOJATOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli ICHb BBIIIOJIHEHHE HAMEUEHHOM pa0oThl. B epro/ moAroToBKM K 9K3aMeHy CTYACHT BHOBb
oOpaiaercsi K ye U3ydeHHOMY (IpoieHHOMY) yueOHoMy Martepuany. [loAroToBka BKIIOYAaeT B
ce0s Tpu 3Tama: caMocTosITeNIbHas paboTa B TEUEHHE CEMECTpa; HEMOCPEACTBEHHAs TOATOTOBKA B
JHYU, TIPEALIECTBYIOIMIME »SK3aMeHy II0 TeMaM Kypca; IMOJArOTOBKa K OTBETy Ha 3aJaHus,
cojepxaruecs B Omierax. DK3aMeH MPOBOJUTCS MO OUJIeTaM, OXBaThIBAIOIIUM BECh MPOMAEHHBIN
MaTepuaj TUCIUIUIMHBI, BKIIOYas BOIPOCHI, OTBEJIEHHBIE JJII CAMOCTOSITEIbHOrO M3ydeHus. Jlis
YCIIEUIHOM cJjauu yKa3aHHble B pabouell mporpamme (GopMupyeMble KOMIIETCHIIMH B pe3yJibTaTe
OCBOEHUS TUCUHUIUINHBI IOJKHBI OBITH MPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K SK3aMEHY HEOOXOAMMO
HA4YMHATH C IIEPBOM JIEKIIMH U IIEPBOIO CEMUHApA.

B ocBoeHuMM AMCUMIIIMHBI MHBAIUAAMHM M JIMLAMH C OTPAaHUMYEHHBIMH BO3MOKHOCTSAMH
30pOBbsI OOJBLIOE 3HAYCHHE HMMEeT HWHAWBUAyalbHas ydeOHas paboTa (KOHCYIbTallUU) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTepHaia.

WnpuBuayanbHble  KOHCYJBTALMM 1O  TPEAMETY  SBISIOTCS  BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM WHAWBUYaIU3allUd OOY4YEHUS M YCTAHOBJICHHMIO BOCIMTATEIBHOIO KOHTAKTa
MEXIy NpenojaBaTeJeM W OO0yYaloIUMCS HWHBAIMIOM MM JIUIOM C OTPaHUYCHHBIMU
BO3MO>KHOCTSIMH 370POBbS.



7. MaTtepuaJbHO-TEXHHYECKOe o0ecredeHne 1o JUCHUILIHHEe (MOIYJII0)
ITo Bcem Buam y4eOHOI 1EATETBHOCTH B paMKaxX JUCHUIUIMHBI HCIIOIB3YIOTCS ayAUTOPHH,
KaOMHETHl U 1TaOOPaTOPUH, OCHAIICHHbIE HEOOXOIUMBIM CIEIMAIHU3UPOBAHHBIM H JIAOOPATOPHBIM

000pyIOBaHUEM.
HaumeHoBaHHe CrICIAATBHBIX TT0- OCHAIIEHHOCTh CIEIUATBHBIX TTOMEIICHHU [MepeveHb TUIIEH3HOHHOTO
MelIeHHuH POrPaMMHOT0 OOeCIICUCHHsI
VYueOHble ayquTOpHK IS MpoBeae- | Mebesb: yuyeGHas MeOeb Microsoft Windows
HUS 3aHATHH JEKIMOHHOTO TUTIA TexHUUYEeCKHE CPeICTBA OOYUCHUSL: Microsoft Office
9KpaH, MPOEKTOP, KOMIBIOTEP
YueOHbIe aymuTopun Ui ipoBese- | Mebens: yueOHas meOenb Microsoft Windows
Hust TabopaTopHbIX padoT. Jlabopa- | TexHUUECKHe CpeICTBa 00yUCHHUS: Microsoft Office
Topus 412, 414 9KpaH, IPOEKTOP, KOMITBIOTEP
ObopynoBanue: 1a00paTopHOE MHUKPOOHOIIO-
rudeckoe 000pyoBaHue

Jlnst caMoCTOSITeNIbHON pabOThl 00YYaIOIIUXCS MPEAYCMOTPEHBI TTOMEIICHHSI, YKOMIUIEKTO-
BaHHBIC CIICIIUATM3UPOBAHHON MEOEIIbI0, OCHAIIEHHBIE KOMITBIOTEPHOU TEXHUKOW C BOZMOKHOCTBIO
MOJKITIOYEHUS K ceTH «MHTepHeT» 1 0OecriedeHreM JOCTyIIa B 3JIEKTPOHHYIO HH(OpMaAIMOHHO-00-

a30BaTEJIbHYIO CPELY YHUBEPCUTETA.

HanmenoBanue moMemeHui OcHaIeHHOCTh TOMEIIEHUH [T CaMOCTOSTEIEHON paOOTHI Ilepeuenp nuueH3u-
JUTSL CAMOCTOSITENTFHOH pa- o0yJaromuxcs OHHOTO TIPOTPaMM-
0OTHI 00YJAIOIIHXCS HOTO 00ecTieueHus
IMomerenne mis camoctosi- | MebGerb: yuebHas mebenn Microsoft Windows

TenmpHOU paboThl 00ywaro- | KomruiekT —crenmanusupoBanHoii wMebenn: kommbiotepusie | Microsoft Office
muxcs  (YUTATBHBIA  3a]1 | CTOJIBI

HayuHoii OnOIHOTeKH) O6opynoBaHue: KOMIIbIOTEPHAs TEXHHUKA C ITOJKIIOYCHHUEM K HH-
(hopMaIOHHO-KOMMYHHUKAIIMOHHOM ceTH «IHTEepHET» U T0CTY-
TIOM B 2JIEKTPOHHYIO MH(OpMaMOHHO-00pa30BaTENbHYIO CpeLy
00pa3oBaTeNbHOM OpraHn3alyy, Bed-KaMmepbl, KOMMYHHKaIlHOH-
HOE 000pyI0BaHKe, 00SCIICUNBAOIIEE JOCTYI K CETH MHTCPHET
(mpoBoHOE cOoeMHEHUE U OECIIPOBOIHOE COCIMHEHHE TT0 TEX-
Honoruu Wi-Fi)




