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1. IEJIb U 3AJAYU OCBOEHUA JUCHUIIJINHBI

Heas aAucHUMIUIMHBI: (QOpMUpOBaHHE 3HAHWH, YMEHHH M HABBIKOB IO IOYBEHHOW U
MHUKPOOHOJIOTUH, TOHUMAaHUE POJIU ITOYBEHHBIX MUKPOOPIaHU3MOB B IPOLIECCaX, MPOUCXOISAIIUX B
IIOYBeE.

3ajauM JMCHMINVIMHBI: H3YYE€HHE OCHOB II0YBEHHOW MHKpPOOHOJIOTHMM - M3Yy4EHHUE
MOYBEHHBIX MHKPOOHBIX KOMIUIEKCOB Kak (aKTOpPOB IMOYBEHHOTO IUIOJOPOIMS, OBJaJCHHUE
METOaMH OIPEeJIeJIEHUS TOYBEHHBIX MUKPOOPTaHU3MOB, U3yUYEHHE AMU(PUTHBIX MUKPOOPTraHU3MOB
IIOBEPXHOCTH pacTeHui, MHUKPOOHOIOTUYECKUX IIPOIYKTOB u OouonpenapaToB
CEJIbCKOXO35ICTBEHHOTO Ha3HAYCHMUS.

2. MECTO AUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JlanHasi AMCHUUITIMHA OTHOCHUTCS K JMCLIMIUIMHAM IO BHIOOPY BapUaTUBHON YacTU MOMIYIIS
b1.B.1.71B.06.02. Jlamayio y4eOHyI0 JUCIHUIUIMHY JOIOJIHAET IMapaJjIe]IbHOE OCBOCHHUE
CIEYIOIIeN JUCIHUILTUHBI SKOJIOr0-aHAIUTUYECKIIT KOHTPOJIb.

[lpeqmecTByrommx  JUCHMIUIMH B TIpOIEeCCe  KOTOPHIX  (popMupoBamuch OBl
COOTBETCTBYIOIINE KOMIETEHIIMH — HET.

JlaHHasi TUCHUIUIMHA SIBISICTCS MPEIIIEeCTBYIOMIEH sl OyayIiero u3yd4eHus CIEAYIOLUX
JUCHUTUTMH M TPOXOXKICHHS MPAKTUK. SKOJIOTHYECKAsi SKCIEepPTHU3a U cepTU(UKALUS, MPOSKTHAS
NEeSTENIbHOCTh, NPEIAUIUIOMHAsT MPAaKTHKA, MOJITOTOBKAa K MPOLEAype 3allUThl M 3aluTa
BBIIYCKHON KBaJU(UKALMOHHON pabOTHI.

3. TIEPEYEHD INIAHUPYEMBIX PE3VJILTATOB OBYUEHHUS MO
JTUCHUTIJIMHE (MOAYJI0), COOTHECEHHBIX C INIAHUPYEMBIMU
PE3YJbTATAMM OCBOEHUS OIOII

WN3yyenne aucuumiuuHbel «MUKpOOpraHm3mMbl M I04Ba» B paMKaX OCBOEHUS
00pa30BaTEeNbHONW MpPOrpaMMbl HAINPABIEHO Ha (OPMHUPOBAHHE Yy OOYUAIOIIMXCS CIEAYHOIUX
KoMIneTeHIM, mnpenycMoTpeHHelx @®I'OC  no  nHampasnenuto BO  «Okonorus
IPUPOAONOIb30BAHUEN!

Ne | HMnnekc Conepxanue B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIMHBI
I | KOMIIETEH KOMIETEHIUU 00yJaroIuecs T0JKHBI:
/ 105071 (w1 ee 9acTH) 3HaTh YMETh BJIAJIETh
Iy
1 mK-11 CIOCOOHOCTHIO OCHOBBI (dbyHIaMeHTaIb- OpHEHTHPOBATHCS B
MIPOBOJIUTH 3KOJIOTMYECKOTO | HBIE Pa3zeibl MPaBOBBIX,
MEPOTIPUATHS U MOHHUTOPHWHTA, XAMHAU HOPMAaTHBHO-
MOHUTOPUHT 1O POOJIEMBI U 1 OUOJIOTUH B TEXHUYECKUX U
3aIuTe aCTIEKThI oObeme, WHCTPYKTUBHO-METOINYE
Opr)KaIOIlIeﬁ HU3YUCHUA HGO6XO,Z[I/IMOM CKHX JOKYMCHTax B
Cpelbl OT BPEIHBIX | OXPaHbI JUTSL OCBOCHUS JIaHHOH o0nacTw;
BO3ICUCTBHII; OKpYy>Karolen XUMHYECKUX U OLICHUBATh
OCYILECTBIISTh cpenbl, ee GUOJIOTHYECKIX SKOJIOTUYECKHUE aCTIEKTHI
ITPOU3BOJICTBCH-HbI | B3aUMOCBA3b C OCHOB B DKOJIOTUHU IIPOCKTOB
1 DKOJIOTMYECKUMA 9KOJIOTHEN U " XO3SMCTBEHHOM
KOHTPOJIb ApyruMun MIPUPOIOTIONE30Ba | ACATCIBHOCTH
HayKaMu; HAU
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4. OBIIAA TPYAOEMKOCTbD JUCHHUIIJINHBI

4.1. O0beM TUCIHUILIHHBI B 3a4eTHBIX equHunax (Bcero) — 4 3ET
4.2. O0beM THCHMILIMHBI 10 BUIaM y4eOHo# padoTsl (B yacax): 144

KonmdectBo yacoB
(bopma 0OyueHus - ouHas)
Bun yae6HO# paboThI B 1.4. o
Bcero no miany ceMecTpam
3
KoHnTtakTHas paboTta o0yJaronuxcs ¢ 36 36
npernoiaBaTeaem
AyauTOpHBIC 3aHATHS: 36 36
Jlexumu 18 18
[TpakTHYeckre U CEeMUHAPCKUE 3aHSTUS HE MPEIYCMOTPEHBI | HE MPEIyCMOTPEHBI
JlaGopatopHbie paboThI (J1abOpaTOPHBIN 18 18
IPAKTUKYM)
CamocTosTenpHas padoTta 72 72
Bcero gyacoB no QucHuruinHe 144 144
Texymuii KOHTPOJIb (KOJIMYECTBO U BU/; TECTHUPOBAHUE, TECTHPOBAHUE,
KOHTPOJIbHAsE paboTa, KOJUIOKBUYM, pedepar) YCTHBIN OITPOC, YCTHBIN OITPOC,
JIOKJIa]T JOKJIaJ1
36 36
KypcoBas pabora HE MPEyCMOTPEHA | HE MPETyCMOTpEHA
Buibl mpoMeKyTOYHOTO KOHTPOJIS (9K3aMEH, 9K3aMeH 9K3aMeH
3a4er)
OO0m1ast TpyA0€MKOCTh B 3aU€THBIX €TMHUIIAX 4 4

*KROMUYECMBO YACO8, NPOBOOUMBIX 8 UHMEPAKMUBHOU opme

B cnyuae neobxooumocmu ucnonv3osamus 8 yueOHOM npoyecce YACMUYHO/UCKTIOUUMETLHO
OUCMAHYUOHHBIX 0OPA3Z06AMENbHBIX MEXHONI02UIl 8 mabauye yepes cleul YKA3bleaemcs KOIUYeCmeo
yacoe pabomul IIIIC ¢ obyuarowumucs 0nsi  nposedeHus 3auamull 8 OUCMAHYUOHHOM Gopmame ¢
npUMeHeHUeM 3JIeKMPOHHO20 00YYEeHUsL.

4.3 ConepxxaHue TMCUMILIMHBI. Pacnipenesnenne 4acoB no reMaM U BUAaM

yueOHO# padoThI:

Buapl yueOHbIX 3aHATHH

AyAUTOpHBIEC 3aHATHSA

DopmMa TeKyLIero

HaszBanue n Bcero

Jla6opa Teky- 3ans- Camo KOHTPOJIsI
Pa3/1ea0B U TeM Jexun p LI THS B | -cTOSI SHAHUIA
TOpPHBbIE
| l; KOHTPO HHTEP- TeJb
padoThI . AKTHE- a
HOA paﬁo
¢popme Ta
OOBEKTHI,
MCTOpHS, 3a1a91 TECTUPOBAHUE
PHt, ’ 16 | 2 2 4 8 be ’
HaIPaBIECHUS U 2 YCTHBIN OIIPOC
MEPCIeKTUBBI
[Pa3BUTHS
MHKPOOHOJIOTHH

®opma A
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Mopdonorus u

CHCTEMaTHKa 16 2 2 4 2 8 TECTHPOBATHE,
MHKpPOOPTaHU3MOB YCTHRII OTPOC
OTHOILICHNE TECTUPOBAHUE,
MHKPOOPTaHH3MOB 16 2 2 4 2 8 YCTHBIN OIPOC
K
(hakTopam
BHEIHEH Cpeabl
CriocoObI U THTTBI 16 2 5 8 TECTUPOBAHUE,
MUTAHUS 2 4 YCTHBIN OIIpOC
MHUKPOOPTaHU3MOB
Pacripoctpanenue TECTUPOBAHUE,
MUKPOOPTaHU3MOB 16 2 2 4 2 8 YCTHBIN OITPOC
B
MoYBe.
MeTabommn3m TECTUPOBAHUE,
MUKpPOOPTraHU3MOB YCTHBIN OIPOC
. [IpeBpamenne 16 2 2 4 2 8
MHUKpPOOpPTraHH3MaM
1 COCAMHEHUI
yriiepoja.
'Yuactue TECTUPOBAHHUE,
MHKPOOPTaHU3MOB 16 2 2 4 2 8 YCTHBIH OIPOC
B KPYTOBOPOTE
a30Ta B
pUpoJIe
buonoruueckas TECTUPOBAHHE,
(bukcarust 16 2 2 4 2 8 YCTHBIN OIPOC
MOJIEKYJISIPHOTO
a30Ta
aTMOC(epsl
IIpespamenus TECTUPOBAHHUE,
MHUKpPOOpPTraHH3MaM 16 2 2 4 8 YCTHBIH orpoc
151 2
COECIMHEHU CepBhl,
(dbocdopa, xkenesa
U .

BCEI'O 144 18 18 36 18 72

Vcnionb3yemMble HHTEPAKTUBHbIE 00pa30BaTENbHbIE TEXHOJIOTHH

B mpouecce wu3ydyeHMs JUCUUIUIMHBI, C 1[EIbl0 (OPMUPOBAHMUS U  Pa3BUTHS
npo¢eCCHOHATIBHBIX HABBIKOB OOYYarOIIMXCs, Hapsly C TPaAUIMOHHBIMM BHUJAMHU 3aHATHUH,
MPOBOJSATCS 3aHATHS B HMHTEPAKTUBHBIX (POpMax: KOMIBIOTEPHBIX CHUMYISALUN, AENOBBIX H
POJIEBBIX HIP-CEMUHApPOB, Pa300p KOHKPETHBIX CUTYyallui, B COYETAHWU C BHEAYTUTOPHOM
paboTtoii. B pamkax yuyeOHOro Kypca mpelycMOTPEHbl BCTPEUU C MPEICTABUTENSIMH POCCUICKUX
U 3apyOeXHBIX YHHMBEPCUTETOB M HAyYHBIX OpraHH3alMid, MacTep-KJacCchl HKCIEPTOB H
CIIEUAIIUCTOB.

Jlekuuu mpoBOJATCS B CIEAYIOMUX (GOopMax: JEKIUsI-BU3yalInu3anus (C UCIIOIb30BaHUEM
pa3iauyYHbIX (OPM HATISAHOCTH: KOMIIBIOTEPHBIE CUMYISALWW, PUCYHKH, (POTO, CXEMbl H
TaOJUIIBI), JIEKIUA-KOHCYNIbTAlMs (ocymlecTBisieMass B (opmare «BONPOCHI — OTBETHI»),
npoOJIeMHast JIEKIMA U JICKIUS ¢ 3apaHee 3alVIaHMPOBAHHBIMU OLIMOKAMHU.

[IpakTuyeckue 3aHATHS TPOBOIATCA B CIEAYIOIMX (OpMax: KOJJICKTHBHBIH pa3dop
pELICHHs] CUTYallMOHHBIX 33Jay Ha OCHOBE aHaiu3a NOJOOHBIX 3a/ad, aHalu3 pe3ylbTaToB
JEMOHCTPAIIMOHHOTO  9KCIIEPUMEHTa, a TaKXKe BBIIOJHEHHE HCCIEeNI0BATEeIbCKUX padboT
YaCTUYHO-IIOMCKOBOIO XapaKTepa.
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VY enbHbIN Bec 3aHATHIA, MPOBOAMMBIX B MHTEPAKTUBHBIX (POpPMax, ONpENeNIeH C y4eTOM
MOCTaBIICHHOW T1Ienu pabodeil TporpamMMbl, OCOOCHHOCTEW OOy4aromMXcs € COJEp>KaHUs
JTUCIUILIMHBI U COCTaBIsAIOT HEe MeHee 20% OT Bcero o0beMa ayIuTOPHBIX 3aHATUH.

5. COJEPKAHUE JUCLUILIUHBI (MOIY.JIST)

Tema 1. BBeaenue B MuKpoOMoaoruw. OO0beKTHl, 3a4a4d MHUKPOOHOJIOTUM.
MukpoOuonorusi kak Hayka o Mukpomupe. [Ipemmer, menu u 3amaud  MHKPOOHOJIOTHH.
3nayeHrne MUKpoOuoaoruu. OCHOBHBIE ATAIBI PA3BUTHS MHUKPOOUOJIOTHH. POJIb OTe4eCTBEHHBIX
VUEHBIX B pa3BUTHH MuUKpoOuonoruu. CucTeMaTuka W HOMEHKIATypa MHKPOOPTaHH3MOB.
[TpokapuoTsl (6aKTEpHH), UX OTIUYHE OT MUKPOOOB 3YKapHUOTOB (MPOCTEHIIHE, TPUOBI).

Tema 2. Mopdosoruss m CcHCTEeMATHKA MHMKPOOPraHu3MoB. OCHOBHBIE TIPYIIIbI
MuKpoopranusmoB. CrpoeHue OaxTepuanbHOW KieTKU.PocT M pasMHOXEeHHE OaKTepuil.
OCOOCHHOCTH CTPOCHHUS KIETOK JyKapuoT. Mopdoiorus U CTpyKTypa aKapuoT, CIIOCOOBI MX
penpoaykuuu. MeToapl MUKpPOCKONMM W MPUTOTOBJIEHUS mpenaparoB.O0Iue CBEAEHHS 110
CHCTEMaTHKe W HOMEHKJAaType MpokapuoT. [IpuHIuIbl GeHOTHINYeCKOH 1 (PUIOTeHEeTHIECKOM
cucreMaTuki. OCHOBHBIE TaKCOHOMHYECKHE Tpymibl Oakrepuil. OpraHu3anusi TeHETHYECKOTO
Marepraia OaKkTepUanbHON KIeTKM (OakTepualbHash XPOMOCOMa, IUIa3MH[BI, TPAHCIIO30HBI,
MHCEPLIMOHHBIE 3JIEMEHTHI) U BUpYcoB. [loHsTHE O reHoTUNIE U (eHoTUre. Buibl n3MEHUMBOCTH
y GakTepuil u BupycoB. TpaHcopmanus, TPaHCAYKIUS U KOHbIOranus. I'eHeTnyeckue KapTbl
MUKpoopranuzMoB. Knaccudukauus u 3HaueHwe IuU1a3MuJ. BupylneHTHOCTH BUPYCOB Kak
reHEeTUYeCKUi npu3Hak. MUKpOOHOJIOrHYeCKHEe OCHOBBI T€HHON MHXKEHEPUU M OMOTEXHOJIOIHH.
OcobenHocTu MeTabonu3ma 6akTepuil. 3HaueHue pepMEeHTOB MepUIIa3Mbl, iepmeas. Jlpxanue
Oaktepuif.  AdpoObl,  aHa’poObI,  (aKyIbTaTHUBHBIE  aHA’pOOBl,  MHKpPOA3pPOdUIIbI,
asporosiepanTHble. IlyTm momyuenust »sHepruu y QortoayrorpodoB, xemoayToTpodoB,
xemoopranotpoos. JIBmwxkenue 6aktepuil. Poct u pazmHoxkeHne 6aKTepHid.

Tema 3. OTHOLIEHMe MMKPOOPraHu3MoB K (akTopamM BHelIHell cpelbl. 3aBUCUMOCTb
MHUKPOOPraHU3MOB OT BOJHOIO pPEXHMMa U KHUCIOTHOCTU CpEeIbl, TEMIEPATYpPbI, aBIICHHUS,
XUMHYECKHX BelleCcTB, panuanuu. OTHOLIEHME MHUKpPOOPTaHM3MOB K Kuciaoponay. Pasnmnuune
peaknuMM Ha BHEIIHME BO3JEHCTBHMS BEreTaTUBHBIX KIETOK U JHJIOCIOp OakTepuil.
[IpenoTBpaiienne pa3BUTUS MHUKPOOPTraHU3MOB C MOMOINBIO (U3NYECKUX, XMUMHUYECKHX H
OMONIOTNYeCKUX (PaKTOPOB B OBITY, MPOMBIIIIEHHOCTH, CEIbCKOM X035 CTBE.

Tema 4. Cpnoco0bl M THNBI NHTAHUS MHMKPOOPraHu3mMoB. CrHocoObl MNHTaHUA,
MOCTYIUICHUE MUTATENbHBIX BELIECTB B KJIETKY. DEepMEHTHI B KHU3HEIEATSIbHOCTH MUKPOOHOM
kjaeTk. [lumieBble MNOTPEOHOCTHM MMKpPOOPraHM3MOB W THUIBI NUTaHUsA. [IpuUroroBieHue
MIATATEIbHBIX CPEX 11 MUKPOOPTaHU3MOB U METO/IbI CTEPUIN3ALIAH.

Tema 5. PacnpocTpaHeHue MMKPOOPraHM3MOB B mMouBe. [IpupogHbie MKPOOHOIIEHO3HI.
DKOJIOTHYECKUE CBA3M B MHUKpoOHorieHo3ax. CaHWUTapHO-TOKa3aTeIbHbIE MHKPOOPTaHU3MBbI
MOYBBL..METO/Ibl KOJMYECTBEHHOTO Yy4YeTa MHKPOOPTraHu3MoB. OrmpeseneHne KauyeCTBEHHOTO
cocTtaBa MUKpO(hIIOphl. Beienenrne 4ucThIX KyIbTyp MUKPOOPTaHHU3MOB.

Tema 6. MeTabo1u3M MuUKpoopranusMoB. Ilpespamenne MuKpooprann3mMamu
cOoeIUHEHU yriiepojaa.

Merabonuyeckne MPOIECChl: YHEPTETHUYECKUA W KOHCTPYKTHUBHBIH OOMEH (KaTaboiau3M u
anabonu3Mm). Ilomyuenue u 3amacaHue >HEpPruu B KieTke. CXOACTBO M pasivuue OpOKEHHS,
NBIXaHUS, aHA’POOHOTO AbIXaHUS. XHMH3M M JHEpreThka OpoKeHus, AbIXaHus. AHa’dpoOHOe
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AbIXaHUC C UCITIOJIb30BAHUCM KUCIIOPOAAa HUTPATOB U Cy.TII:(i)aTOB.
Tema 7. YuacTue MUKPOOPraHM3MOB B KPYTOBOpPOTe a30Ta B IIPUPoO/IeE.

[Tpoueccyl MUHEpaIU3alMKi, UMMOOUIN3alUY, HUTpUuKauu u nenutpuduxanuu. Perynsanus
OEHUTpU(DUKAIIMY arpOTEXHUYECKUMH MpueMaMud. Mepsl OOppObl € AUCCUMUIISTOPHOM
JIeHUTpU(DUKAIMCH B TOYBE U IPU XPaHEHUU HABO3A.

Tema 8. buosnornyeckasi pukcamusi MoJIeKYJIAPHOTo a3oTa arMmocdepbl. MacmTaOb
U 3Ha4YeHHe OMOJOTrHYecKor a30ThuKcauu B npupoae. JHeprodpHeKTUBHOCTh U
«OKOJIOTUYECKAs YUCTOTa» Ouonorunyeckoro azora. CBOOOTHOXKHMBYIIHME, ACCOLMATHBHBIE M
cumbuotndeckue azordukcaropsl. CumOnornyeckas azorduxcanus y 6000BbIX 1 HEOOOOBBIX
pacrenuii. JlucroBeie kinyOenbku. CoueTaHne OHMOJOTHYECKOTO M MHHEPAIBHOTO a30Ta B
CEJIbCKOM XO35HCTBE.

Tema 9. IlpeBpamieHusi MUKPOOPraHU3MAMU COeIMHEHM I cepbl, pocopa, Kejie3a u
ap.

KpyroBoport cepsl B npupoze. Accummiaroprasicynbdarpeaykuus. CepodakTepun U THOHOBBIE
Oaktepuu. Ponb MHKpPOOPraHM3MOB B  BBICBOOOXKIIEHHH KHCIOTHI M3 OpraHUYeCKHX
docdopconepkammx COSAUHEHW U B IMEpPeBOJE HEpacTBOPUMBIX (ochaTroB B pacTBOpUMOE
cocrosiHue. buonormdeckoe cassbiBaHue (ocdopa. Pons mukpoopranuzMoB B (GochopHOM
nuTaHuu pacTeHuil. [IpsMoe W KOCBEHHOE ydacTHe TIOYBEHHBIX MHUKPOOPTaHU3MOB B
MpEeBpaIeHHIX Kelle3a, MapraHia, aTlOMUHUS, KaIusl.

6. TEMbI IPAKTUYECKHUX 1 CEMUHAPCKHNX 3AHATUN
Jlannblit Bug paboThl He IperycMoTpeH YII.

7. JJABOPATOPHBIE PABOTBI, IPAKTUKYMbI
3ansTHe MO MpaBuIaM padoTbl B MUKPOOHOJIOTrHYeCKOH J1a0opaTopun
Ilenb: 03HAKOMHUTB CTYIEHTOB C YCTPOMCTBOM J1abOpaTtopuu, OOOpYAOBaHHEM,
1abopaTOpHOIl ocy0il U mpaBUIaMu paboThI B 1a00paTOPUU.

B npunoxennn k pabodei mporpamMMe JTaHbl OCHOBHBIE TTPaBHIIA BHITOTHEHHS JaHHOM
paboTHI.
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JlaGopaTtopnass padora Ne 1. IlpuroroBjieHHMe M CTepHIM3ALMA NHUTATEIbHBIX Cpe,
MOCY/bI JJISl MPOBeIeHNs] MUKPOOHOJIOTMYeCKOro aHajin3a (popmMa npoBedeHHs] - aHAJIU3
pe3y/IbTATOB IEMOHCTPALMOHHOI0 YKCIIEPUMEHTA)

Llens padomor: O3HAKOMUTHCS C TPEOOBAHUSAMHU, MPEIBIBIIEMbIMUA K MUTATEIBHBIM Cpeaam, ¢
pa3IMYHBIMH KJIACCU(PHUKAIUAMU U XUMUYECKUM COCTaBOM MHUTATEIbHBIX Cpell, MpaBUIaMHU UX
NPUTOTOBIICHUS W LENBI0 HCHOJb30BaHUSA. lIpHoOpecTH HaBBIKM MOATOTOBKM TOCYIBI IS
MPOBEJCHUST MUKPOOHOJIOTHYECKUX HCclieoBaHUM. O3HAaKOMUTHCS C PA3IMYHBIMU CIOCOOAMHU
CTEpUIM3alMU TMMTATEIbHBIX CpEA, NOCYAbl, HHCTPYMEHTOB, C YCTPOICTBOM IIapOBOIO
CTepUJIN3aTOpa U MPUHIUIIOM €ro paboThI.

Oobopyoosanue, mamepuansi: 1lapoBoii cTepuIM3aTOp; CYIIMJIBbHBIA IIKad; MOCyAa: Yallkd
[lerpu; TpamyupoBaHHBIE THUMNETKM HAa | M, TPOOMPKH, TUIOCKOJOHHBIE KOHHYECKHE WIIH
KPYTJIOJOHHBIE KOJOBI pa3HOro o0bema; IITaTUB MAJs MPOOMPOK; BaTHO-MAapiieBble MPOOKH;
nepramMeHTHasi Oymara; HO>KHHULIbI; BaTa, HUTKU, MapJs, arap-arap; Cyxue IMUTaTelbHbIEe CPEIbl:
cpena Cabypo, msiconentonHbii arap (MITA), cpeast Keccnepa, Dua0 u ap.

B npunoxenun k padboueil nporpaMMe JaH X0/l BBIIOJIHEHUS JaHHOU paboTBHI.

JladopaTopnasi padora Ne2. YcTpoiicTBO MUKPOCKONA U NPaBHJa padoThbl ¢ HUM. Buabl
Mukpockonun. [Ipurorosienne GuKCHPOBAHHBIX MPENAPATOB 0AKTEPU H OKPACKA UX
npocTeiMu MeToaamMu (popma npoBeaeHNs - BHINMOJTHEHNE UCCIET0BATEILCKUX PadoT
YaCTHYHO-NOMCKOBOI0 XapaKTepa)

Lleny padompi:V13yqauTh YCTPONCTBO CBETOBOTO OHOJOTMYECKOTO MHKPOCKONA M OCBOHTH
npaBuia paboTsl ¢ HUM. O3HAKOMHUTBCA C pa3lWYHBIMHM BHJaMU MHKpockonuu. IIpuoGpectu
HaBBIKM T10 TPHUTOTOBIICHHIO ()UKCHPOBAaHHBIX IIpenapaToB OaKTEpUil W OCBOUTH TEXHUKY
OKpacKu MpenapaToB OaKTepHil MPOCTHIMU METOJAMHU.

Obopyoosanue, mamepuansl: MUKpPOCKOIl; OaKTEPUOIOTHYECKHE METIH; NMPEIMETHBIC CTEKIa;
CIMPTOBKAa; MMMEPCHOHHOE Maciio; (WIbTpOBalbHas Oymara; (yKCHH; YHUCTbIE KYJIbTYpbI
OaxTepuii; 96 %-HbIil STUIOBBIN CIIUPT.

B npunoxennu k pabodel mporpaMMe J1aH X0/1 BBIITOJHEHHsI JaHHOM paOoThI.

Jladoparopnasi padora Ne3. MH3yuenue mopdosornu Oakrepuii. CliokHbIE H
Auddepenunanbubie MeTOAbI OKpPacku Oakrepuii. (popma mnpoBeaeHMst - aHAJIM3
pe3yJIbTaTOB AeMOHCTPAIIMOHHOI0 IKCIIEPUMEHTA)

Llenv padompr: O3HAaKOMUTHCS C MOP(OIOrHUECKUM pa3HOOOpazueM OaKTepuil U OCHOBHBIMU
NpPU3HAKAMHU, MCIONB3YEMbIMU TpPU UX HWACHTUPHUKAIMU. M3yuuTh pasinyHble CIOXKHbBIE U
nuddepeHnraIbHbIe METOABl OKPACKH OaKTEepUil W WX CTPYKTYp M Pa3o0paThbCsl B CYIIHOCTH
ATUX METOJIOB M LEJNM MX HCHOoNb30BaHUsA. OCBOMTHh TEXHHKY OKpacku Oaxtepuil mo I'pamy u
cniop 6akrepuii o ledpdepy-Dyntony.

Oobopyoosanue, mamepuanvl: MUKpOCKOI; OAKTEPHOIOTUYECKHUE TIETIH; MPEAMETHBIC CTEKIIa;
CIHMPTOBKA; UMMEPCHOHHOE Macliio; (UIbTpOBaJbHAs Oymara; HaOOp KpacoK JUIsl OKPAacKH IO
I'pamy (duabTpoBasibHBIE OYMa)XKM C TEHIIMAHBHOJIETOM, pacTBopbl Jlorons u ¢ykcunHa
pabouero) u okpacku crnop no leddepy-Pyntony (pacTBOpsl OpPHIUIMAHTOBON 3€NCHH U
cappanuna); 96 %-HbI STUJIOBBIA CHUPT: JIOTOK C pelbcaMu ISl MPEIMETHBIX CTEKOI;
IPOMBIBAJIKA; YHCTHIE KyIbTYphl OakTepuii: Staphylococcusalbus; Sarsinaflava; Escherichiacoli;
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Bacillussubtilis.
B npunoxenun x pabodel mporpaMMe J1aH X0/ BBIITOJIHEHHS JAaHHOH paboThI.

Jladoparopnasi padora Ned. Uzyuenue MmopGo10ru4ecKux 1 KyJbTYyPAJIbHbIX IPU3HAKOB
MHKPOCKONMYECKUX rpuOoOB U apox:keil. [Ipurorosienne npenapaTroB «pa3gaBieHHAs KAL)
((popMma npoBeneHUs - BHITIOJIHEHHE UCCIEI0BATEIHLCKUX PA00T YaCTUYHO-TIOMCKOBOI0
Xxapakrepa)

Llenv padomot: O3HAKOMUTHCA C MOPGOIOTUYECKUMHU OCOOCHHOCTSIMH T'pUOOB M JIPOAOKEH,
BCTPEYAIONIUXCS MpPU  NPOU3BOACTBE  MUIIEBBIX  MPOAYKTOB. (OCBOUTH TEXHUKY
MUKPOCKOIIUYECKOTO HCCIIEI0BaHuUs TPUOOB U APOXIKEH B Mpernaparax «pa3faBieHHas Kars.

Obopyoosanue, mamepuanvi: MUKPOCKOI; IpeNapoBaJbHbIe HIVIbI U OAKTEPHOIOrMYECKHE
NETIU; MPEIMETHbIE M TMOKPOBHBIE CTEKNIA; (QUIBTpOBaJIbHAS OyMmara; CIHPTOBKA; JIOTOK C
pelbcaMu Ui MPEAMETHBIX CTEKOJ; KyJIbTyphl IpuboB pomoB Mucor, Aspergillus, Penicillium,
Alternaria; yncras KynbTypa apoxokeir Saccharomycescerevisiae.

B npunoxenuu k padoueil nporpaMMe JaH X0/l BBIIOJIHEHUS JaHHOU paboTBhI.

Jladoparopnasi padora NeS. KyastusupoBanue. IlosryuyeHue uncToix u
HAKONMUTEJBHBIX KYJbTYP MHKPOOPraHusmMoB. M3yueHue KyJAbTYpPaJbHBIX CBOMCTB H
MOP(}0JIOTHH BbI/ICJICHHBIX KYJIbTYP (BBIIOJIHIETCH HA 2-X 3aHATHAX).

(¢opma npoBeneHust - aHATU3 Pe3yJIbTATOB 1eMOHCTPAIIMOHHOTO YKCIIEPUMEHTA)

Llenv pabompr: O3HAKOMHUTBCA C METOJAMM IOJyYEHUS HAKOIUTENBHBIX M YHMCTBIX KYJIBTYp
MUKpPOOPraHu3MoB. OCBOWUTH TEXHUKY I10CEBA MHMKPOOPraHM3MOB Ha IUIOTHBIE M IKHUJKHE
MUTATENbHbIE CPE/Ibl U METOIUKHU BBIIEIEHUS YUCTHIX U HAKOMUTENbHBIX KYJIbTYP U3 Pa3IMuHbIX
00BEKTOB  OKpyXkKatomied cpeabl. Hayuutbecs  omuceiBaTh  KyJdbTypajbHbE — CBOMCTBa
MHUKpPOOPTaHHU3MOB.

Oobopyooeanue u mamepuansi: CUpTOBKA; OaKTEPUOJIOTHYECKass TETIS W TpernapoBajbHas
Uriaa; NpoOUPKH CO CBEXENPHUTOTOBIEHHBIM CKOIIEHHBIM MscCONENnTOHHbIM arapoM (MIIA);
yamku [lerpu ¢ MITA; npobupku co cTepuiIbHBIM 00€3)KMPEHHBIM MOJIOKOM C J00aBJICHUEM O
% STUIIOBOTO CIIUPTA; CHIPOE MOJIOKO; THMIONIEEe MsACOo; OakTepuanbHas cmech Nel (cocrosias,
HaIpuMep, U3 YUCTHIX KyJIbTYp CTAPHIOKOKKA M KHIEYHOW MaIOYKW) U OaKTepHaIbHas CMECh
Ne2 (coctosimas U3 4MCTBIX KyabTyp Oakrepuil pona Bacillus um Gakrepuii, He oOpa3syrommx
CIIOpP); MHKPOCKOI; HMMEPCHOHHOE Macjo; (QuiIbTpoBaJibHas Oymara, HaOOp Kpacok Jyist
okpacku 1o I'pamy (¢punbTpoBanbHble OyMaXKH C T'€HLIMAHBHOJETOM, pacTBopbl Jlrorons u
dbykcuHa pabouero); 96 %-Hpli ATUIOBBIA CIUPT: JIOTOK C PeIbCaMU JUTsl MPEIMETHBIX CTEKOJT,
POMBIBAJIKA.

B nmpunoxxenuu k paboueid mporpaMMe JAaH X0/l BBINOJTHEHUS JaHHON paOoTBhI.

JlaboparopHasi padora Ne6. Mukpoomo1oru4eckoe uccjieJ0BaHue KHCJI0MOJIOYHbBIX
npoaykToB (opma npoBeeHHs - BbINOJTHEHHE HCCIEA0BATEIBCKUX PadOT YaCTUYHO-
NOHUCKOBOI0 XapaKTepa)

Llens 3anamua: O3HAKOMUTHCA C TTOJIE3HON MUKPO(]IOpOH 3aKBACOK U Kiaccu(puKauei
KHCIIOMOJIOYHBIX IMPOAYKTOB B 3aBUCUMOCTH OT COCTaBa MUKPO(IIOPHI 3aKBACOK.

O3HAaKOMHUTBCS C MHUKPOOMOJOTMYECKMMHM METOAaMH KOHTPOJsS KayecTBa 3aKBACOK M
KHCJIOMOJIOYHBIX TPOIAYKTOB.

OCBOUTH METOJT MUKPOCKOITUYECKOTO MCCIIEJOBAHNUS 3aKBACOK U KUCIOMOJIOYHBIX IPOIYKTOB Ha
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HaJIMYUe TOCTOPOHHEW MUKPOQIIOPHI.

Obopyoosanue u  mamepuanvi:  MUKPOCKON;  CIOHUPTOBKA;  MpEIMETHbIE  CTEKIIa;
0aKTepHOJIOrMYecKre MeTIN; MMMEPCHOHHOE Maclo; Kpacka MypomieBa; (uiabTpoBaibHas
OyMmara; JIOTOK C peJbcaMH; MPOMBIBAJIKA.

Kucnomonounsie nponyktel (kedup, cMmeraHa, TBOPOT, PSHKEHKA, HOTYPT, KUCIOMOJIOYHBIH
OMPUAOTPOIYKT, KUCIOMOJIOYHBIN MPOIYKT ¢ alua0(UIHLHON MAIOUYKON); KUIKHUE 3aKBACKH Ha
CTEPWIBHOM MOJIOKE.

B npunoxenuun k pabodeil mporpaMMe JaH X0/ BBIIIOJIHEHUS TaHHOH paboThl.

JlabopaTopnasi paGora Ne7. MUKpP0oOHOJIOTHYeCKHIT KOHTPOJIb KA4ecTBA APOKIKeH.

(¢popma npoBeneHus - anaIU3 pe3yJIbTATOB T€EMOHCTPALHOHHOTO YKCIIEPUMEHTA)

Llenv padompr: O3HAKOMUTBCS C OCHOBHBIMH MOPQOIOTHYECKUMU, (UZUOIOTMUYECKUMU U
MPOU3BOACTBCHHO-IICHHBIMU CBOMCTBAMHU KYJBTYPHBIX JpOXKeH. HM3yuuTh TeXHUUYECKH
BPEIHYI0  MHUKPOQIOpY, COIYTCTBYIOIIYIO  IMPOU3BOJICTBEHHBIM  JpoxkkaMm. (OcCBOUTH
MHUKPOOMOJIOTHYECKME  METOABl  KOHTPOJISI ~ KayecTBa  MPOU3BOJICTBEHHBIX  JPOXIKEH,
IPUMEHSEMbIX B XJIEOONEYeHHH M OpOJWIIBHBIX MPOU3BOJACTBaX. HayuuTbes ompenensth
KOHIIEHTPALUIO JIPOXOKEBBIX KIIETOK B JAPOMKIKEBOM CYCHEH3UU C MOMONIBIO CYETHOM KaMepbl
['opsiena.

Obopyoosanue u mamepuanvi: MUKpPOCKON;, OAaKTEPUOJIOTMUYECKUE TMETIH, HpeaMETHbIE U
MOKPOBHBIE CTEKJIA; cueTHas kamepa ['opsieBa; ¢punbTpoBanbHast Oymara; 96 % 3TUIIOBBIN CIIUPT;
JIOTOK € pPeIbCaMu; MPOMBIBAJIKA.

Kpacurenu: merunenoBasi cunb (1:40), cuapka ®unka (pactBop metmieHoBou cunu 1:5000),
kapOonoBblit ¢ykcun Lluns, 0,5 % couproBbeiii pactBop Hona; 5% pactBop H2SOs; HaGop
Kpacok JUIsl OKpacku mo meroay I'pama (Oymaxkku, NpONHUTaHHbIE T€HIIMAHBUOJIETOM, PAacTBOP
Jlrorounst; pykcuH paboumii).

Bonnas  cycmeH3us — NpPOM3BOJACTBEHHBIX — JPOXIKEH, UYUCTBIE  KYJIbTYphl  JAPOXNKEH
Saccharomycescerevisiaen Saccharomyces carlsbergensis B mpoOupkax Ha CKOIIEHHOM CYCJIO-
arape.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIBHBIX PABOT, PE®@EPATOB
Jlannblit Bug paboThl He ipeaycMoTpeH YII.

9. HEPEYEHbB BOIIPOCOB K 3AYETY
1. TIpenmer, 3a1a4u, pa3ieibl HAYKH, €€ CBSI3b C JPYTUMHU HayKaMH.

2. OcCHOBHBI€ ATalbl pa3BUTHs Hayku. MukpooOuonoruueckue mkossl Poceun.

3. Krnaccudukanus MUKpoopraHu3mMoB. Pazinuuus Mexay sykapuoTaMu, MPOKapHOTaMU U
BHUpYCaMHU.

4. Knaccuduxanus Oaxtepuil. [IpuHIMIIBI COBpEMEHHON CHCTEMAaTHMKH M HOMEHKJIATYpBI,
OCHOBHBIE TakCOHOMHYeckue enuHuipl. [loHatne o Buae, BapuaHTe, KYyJIbTYpeE,
HOMYJISALUH, HITAMME.

5. Metoapl MUKpOCKOTTUH. MHUKPOCKOIMYECKUI METO/ JUArHOCTUKU HH(DEKIIMOHHBIX
3a00J€BaHUH.

6. MeToabl OKpacKi MUKPOOOB U MX OTACIBHBIX CTPYKTYP.

Mopdomorust u xumuueckuii coctaB 0aktepuid. [Iporomnactel. L — popmbr GakTepuid.

8. VYubTpactpykTypa OakTepuil.

~
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10.
11.
12.

13.

14.

15.

16.

17.
18.

19.
20.

21.

22.
23.

24.

25.

26.
217.

28.

29.

30.
3L

32.
33.
34.
35.
36.

37.

Cnopoo6Gpa3oBanue y 6aktepuii. [laTroreHHbIe CIIOPOOOpa3yrOIIe MUKPOOHI.

Karmcyine! y 6akTepuii. MeToasl uX 0OHApYKEHUSI.

KryTtuku u BKIIOYeHHS y OakTepuii. MeTobl uX 0OHApyKEHUSI.

[Mutanue 6akrepuii. McTouHWKH OCHOBHBIX 2JIeMeHTOB. Kimaccudukarnws 6akrepuii mo
tunam nutanus. OCHOBHbBIE pa3InyMsl MEXK/IY ayTo — U rereporpodamu, canpoputaMu U

napazutamu. @Daktopsl pocta. MexaHU3Mbl TPAHCIOPTA IUTATENIBHBIX BEIIECTB B
OakTepraIbHYIO KIETKY.

Knaccudukanusa Gaktepuil Mo HCTOYHUKY MOJTy4YeHHsS 3Hepruu. OCHOBHBIE pa3IUUUS
Mexay Goto — u xemorpodamu, adpodamu U aHa’poOamMu. buoxumMuuecKue MexXxaHu3Mbl
a’poOHOT0 M aHa’POOHOTO ABIXaHUs. MeTO bl KyJbTUBHPOBAHUS aHAIPOOHBIX OaKTEpUid.
Poct u pazmuoskenue 6akrepuii. Kunetnka pasMHOXeHHs OaKTepHaTbHOM MOMYIISIIUH.
Mopdonorust u yabTPacCTpyKTypa pHUKKeTcuil. Mopdonorus u yiabTpacTpyKTypa
xaamuani. [laTorennsle BUIBI.

Mopdonorust u yabTpacTpykrypa cnupoxer. Kiaccudukaius, maToreHHbIE BUIBL.
Mertoabl BbIACTICHHUS.

Mopdonorus u yapTpacTpyKkTypa MUKoILIa3M. IlaTorennsle /1715 uenoBeka BU/BI.
CucremaTtnka ¥ HOMEHKJIATypa BUPYCOB. [IpHHIMIIBI COBpPEMEHHOH KIIaCCH(HUKAINN
BHUPYCOB.

DBOIIOLUS ¥ IPOUCXOKICHNE BUPYCOB. OCHOBHBIE OTIIUYHMS BUPYCOB OT OaKTEPHI.
Mopdonorusi, ynbTpacTpykTypa U XUMUYECKUI cocTaB BUPYCOB. DyHKIIMHU OCHOBHBIX
XUMHUYECKUX KOMIIOHEHTOB BHpYycCa.

Penpoayknust BupycoB. OCHOBHBIE (ha3bl PENPOAYKLIUU BUPYCOB. MeToabl MHIMKALUU
BHUPYCOB B UCCIIElyEMOM MaTepHale.

Bupyconoruuecknii METol AMArHOCTUKU. MeToibl KyJIbTUBUPOBAaHUSI BUPYCOB.
Kynbrypsl knerok. Knaccudukanus kiaeTodyHbIX KynbTyp. IluTatenbHble cpenpl uis
KYJIbTYp KJIETOK. MeTobl MHANKALIMA BUPYCOB B KYJIBTYPE KIIETOK.

Mopdomnorus, yapTpacTpyKTypa U XUMHUYECKHA cocTaB ¢aroB. ITalbl PENpOAYKIIUU
¢aroB. Paznuuns Mexy BUPYJIEHTHBIMU U YMEPEHHBIMHU (haramu.

Pacnipoctpanenune ¢aroB B mpupone. Meroasl OOHapyKeHHs M TONy4YeHUs (¢aros.
[IpakTHyeckoe ucnoib30BaHue (Haros.

[peBpariieHrie MUKpOOpPraHU3MaMH COSIMHEHUH yIyIepoa.

[TutarenbHble cpenpl, uX kinaccudukanus. TpeOoBaHus, MpebsIBIIEMbIe K TUTATEIbHBIM
cpenam.

®epmeHThl OakTepuil, ux kinaccudukanus. [IpUHIMUIIBI KOHCTPYMPOBAHUS MUTATEIbHBIX
cpen ais u3ydeHus: GepMeHTOB OaKTepuil.

OcHOBHBIE NPHUHLMUIBI KYIbTUBUPOBaHUS OakTepuil. dDakTophl, BIUAIONIME HA POCT U
pa3MHoOxeHue 6aktepuil. KynbTypanbHble CBOCTBa OaKTEpU.

[TpuHIUIIBI 1 METO/IBI BBIJIENICHHS YUCTBIX KYJIBTYP a3pOOHBIX M aHA3POOHBIX OaKTepHil.
Muxkpoduiopa mouBbl. [laroreHHble BHIBI, COXpaHSIOLIMECS BO BHEIIHEH cpeae U
NIEPEAIOLIUECS UePE3 TIOYBY.

CaHuTapHO — MOKa3aTelbHble MUKpOOpraHu3Mbl. Koy — TUTp, KOJU — UHAEKC, METO/IbI
OTIpeCIECHUS.

[peBpariieHrie MUKpOOpraHU3MaM1 COeIMHEHHI a30Ta.

B3auMooTHOIIEHHsT MEXIy MHKPOOpPraHU3MaMH B  accouuanusx. MUKpoObl —
AQHTarOHHUCTHI, UX HCIIOJIb30BAHHE B MPOU3BOJCTBE AaHTUOMOTUKOB M JIPYIHX JIEUYEOHBIX
IIpenapaToB.

Brustaue Ha MUKpOOBI GU3HYECKUX, XHMUUYECKHX U OMOJIOTUYECKHX (DaKTOPOB.
Crepunmzanus u  Jae3uHeKnus. MeToasl CTepuUM3allMd  MUTATEIbHBIX Cpel U
J1a00paTOPHOMN TTOCY/IBI.

MarepuanabHble OCHOBBI HACJIEACTBEHHOCTH MHMKpPOOPraHU3MOB. I'eHOTMN M (heHOTHI.
@opMbl  U3MEHYMBOCTH. DaKTOphI, BBI3BIBAIOIINE HW3MEHYMBOCTH MHKPOOPIaHU3MOB.

dopma A Crpanuna 10 u3 19



MHUHHCTEpCTBO HAyKH H BEICIIEro oOpa3oBanus PO dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET

@ - Pabouast mporpaMma JUCUHUILUTAHBI

38.

39.

40.
41.
42.

43.
44,
45.
46.

BHyTprBHI0Bas HEHACIEACTBEHHAs H3MEHUNBOCTD. PeBepeusi.
@OopMBI U MEXaHU3Mbl HACJIECACTBEHHOW HM3MEHYMBOCTM MHMKPOOPraHM3MOB. Myranuu,
penapanuu, uX MEXaHU3MBbl.

I'enetnueckue pexomOnHanuu. OCOOCHHOCTH pPEKOMOMHATUBHOM WM3MEHYHUBOCTH Y
OakTepwuii U 3yKapuoToB. TpaHchopmanus u ee CTauH.

I'enetnueckue pekomOuHanuu. Konbroranus, MeXaHU3Mbl M 3Talbl KOHBIOTAIINH.
I'enetnueckue pexkoMOMHAIUU. TpaHCAYKIUS, TUIIBI TPAHCTYKIIHH.

[Tna3munel, UX CBOMCTBAa M OCHOBHBIC TeHeTHYeCKHe (QYHKIHMH. [ eHeTHdeckuil aHamms,
MNPUHOUIBI COCTABJICHUA TCHCTHYCCKUX KapT. T'ennas HWHXKCHCPUS. I'eneTnueckue
METOABl JUArHOCTUKH WH(EKIMOHHBIX 3a0oieBaHuid. MonekynspHas THOpHIU3aIis,
HOJMMepa3Hasl LeIHas peaKusl.

IIpeBpartienrss MUKpOOpPraHU3MaMK COSIMHEHHI cepbl, hocdopa, xenesa

[TpuponHbIe MUKPOOHOLIEHO3BI. DKOJIOTHYECKHE CBA3H B MUKPOOHOIIEHO3aX.
CaHI/ITapHO-HOKa?:aTeJH)HBIe MHUKPOOPTaHHU3MbI ITIOYBHI..

Meroapl KOJIMYECTBEHHOIO ydYeTa MHUKPOOpraHu3moB. OrpeelieHHe KauyeCTBEHHOTO

cocTaBa MUKPO(DIIOPHI.

10. CAMOCTOSTEJBHAS PABOTA CTYAEHTOB
Coneprxanue, TpeOOBaHMsI, YCIOBUS U NOPSA0K OpraHU3alMU CaMOCTOSITENIbHOW paboThl

o0yJarmuxcs ¢ yaeTtoM GopMbl 00ydeHUS ONPEIEISIIOTCS B COOTBETCTBUU ¢ «lloyoxxeHnem o6
OpraHHU3aIi CaMOCTOSITENLHON pPa0OThl 00yUYaIOUIUXCS», YTBEPKACHHBIM YUEHBIM COBETOM
Val'V (mpotokon Ne8/268 ot 26.03.2019 r.).

dopma o0yueHus — ounasi.

dopma
Bua camocTosiTeibHOM padoThI O6nem KOHTpOISt
(npopabomka yuebHo2co mamepuana, (nposepka
HasBanue pasjeJioB u ) 0 9 B peuienus
Tem peuterue 3a0ad, peghepam, 00K1a0, 5
KOHMpPONbHAs paboma, no02omoeka | 4qacax 3aoatd,
K coaue 3auema, dK3ameHd u op.) pechepama u

Ne op.)

1. | O0bekThl, HCTOpUS, e [Ipopaborka yueOHOTrO Tectupona-
3a/lat, HalIpaBJICHUA U MaTepualia ¢ MCIIOJb30BaHUEM HUE, YCTHBIN
NEPCICKTUBBI pECYpPCOB yueOHO-METOIUYECKOTO U onpoc
Pa3BUTHS MUKPOOHMOIIOTHH | p51(hOpMAITHOHHOTO 00ECTIeTeHHS 8

JUCUUTLTAHBI;
e [loaroroBka K TECTUPOBAHUIO;
e JloaroroBka k craye 3adera

2. | Mopdonorus u e [IpopaboTka yueOHOTO Tectupona-
crucTeMaTuKa MaTepuajia ¢ HCIOJIb30BaHUEM HHE, YCTHBIN
MHUKPOOPTraHU3MOB pecypcoB yaeOHO-METOIMUECKOTO U OTpoc

UH(POPMALIMOHHOTO 00ecreueHHs 8
JACIIATITAHBI;

e [loaroroBka K TECTUPOBAHUIO;

e JloaroroBka K craye 3adera
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OtHomeHne e [Ipopaborka yyeOHOTrO Tectuposa-
MHKPOOPTaHU3MOB K MaTepHalia ¢ HCI0JIb30BaHUEM HUE, YCTHBIN
(hakTOpaM BHEIIHEH pecypcoB yueOHO-METOINYECKOTO onpoc
Cpeael nH(OPMaLIMOHHOTO 00ecreueHus

JUCLHIINHBI;

e JloaroroBka K TECTUPOBAHMUIO;

e IloaroroBka k crage 3a4era
CriocoOblI U THITBI e [IpopaboTtka yueOHOTO Tectuposa-
[IUTaHKS MaTepuaia ¢ UCIOJIb30BaHUEM HUE, YCTHBIN
MUKPOOPTraHH3MOB pecypcoB yueOHO-METOINYECKOTO OIpocC

nH(pOpMaMOHHOTO obOecIIeueHus

JUCLHIINHBI;

e [loaroroBka K TECTUPOBAHUIO;

e IloaroroBka k cnage 3a4era
Pacripoctpanenue e [IpopaboTka yueOHOTO Tecrnposa-
MUKPOOpPraHU3MOB B MaTrepualia ¢ UCII0JIb30BaHUEM HUE, YCTHBIN
[o4Be. pecypcoB yueOHO-METOINIECKOTO H onpoc

nH(pOpMaMOHHOTO obOecIIeueHUs

JUCLHTIINHBI;

e [loaroroBka K TECTUPOBAHUIO;

e IloaroroBka k cnage 3a4era
Merabonusm e [IpopaboTtka yueOHOTO Tecrnposa-
MHUKPOOPTraHU3MOB. MaTepualla ¢ UCI0JIb30BAHUEM HUE, YCTHBIN
Ipesparnenne peCypcoB yueOHO-METOIUYECKOTO U orpoc
MHKpOOpraHu3sMamMu MH(OPMaLIMOHHOTO 00ecneveH s
COEIMHEHUH yrieposa. JMCIIMTLTMHBL,

e [loaroroBka K TECTUPOBAHUIO;

e IloaroroBka k craye 3adera
VYuactue e [Ipopaborka yueOHOTrO Tectuposa-
MHKpOOPraHu3MOB B MaTepualia ¢ UCIOJIb30BaHUEM HUE, YyCTHBIN
KPyroBOpOTC a30Ta B pecypcoB yueOHO-METOINYECKOTO U orpoc
IIpHPOAC MH(OpPMaLIMOHHOTO 00ecneveHus

JUCLUIUIVHBL,

e [loaroroBka K TECTUPOBAHUIO;

e [loxroroBska k ciade 3aueTra
buosnornueckas duxcanus | o IIpopaboTka yueGHOTO Tecruposa-
MOJIEKYJIIPHOTO a30Ta Marepualia ¢ UCIOJIb30BaHUEM HUE, YyCTHBIN
atMochepbl peECYpCcoB yueOHO-METOIUYECKOTO U ompoc

nH(pOPMaLIMOHHOTO 00ecreyeHus

JUCLUIUINHBI,

e [loaroroBka K TECTUPOBAHUIO;

o [loxroroBska k ciade 3aueTra
HpeBparenus e IIpopaboTka yueOGHOTo Tectupona-
MHKPOOPraHu3MaMH Marepuasa ¢ UCII0JIb30BaHUEM HUE, YCTHBIN
COEIMHEHHIT CepE, pecypcoB yueOHO-METOIUYECKOTO U orpoc

docdopa, xeneza u ap.

UH(POPMALIMOHHOTO 00ecreueHHs
JMCIIUTIIIHBL;

e [loaroroBka K TECTUPOBAHUIO;
e [loxroroBka Kk ciaue 3auera

®opma A
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11. VYYEBHO-METOJAUYECKOE 1 THOOPMAIIMOHHOE OBECITIEYEHUE
T CHATITAHBI

@ - Pabouast mporpaMma JUCUHUILUTAHBI

A) Cniucok peKoMeHyeMoil JIuTepaTypbl

OCHOBHAaf:
1 bensicoBa, H. A. Mukpo6uomnorus : ydeonuk / H. A. BenscoBa. — MuHCK : Bpimiimmas
mkona, 2012. — 443 ¢. — ISBN 978-985-06-2131-3. — TekcT : 2JIeKTpOHHBIN // DIEKTPOHHO-
oubmoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/20229.html

2 HerpycoB, A. W. Dxonorus MHKpPOOPTaHM3MOB : Yy4eOHHMK s OakanaBpoB / A. .
HetpycoB ; orBercTBenHbIN penaktop A. M. HerpycoB. — 2-e u3a. — MockBa : U3naTenscTBO
FOpaiit, 2019. — 267 c. — (bakanaBp. Akanemuyeckuit kypc). — ISBN 978-5-9916-2734-4. —
Tekcr : AJIEKTPOHHBIN // DBC IOpaiirt [caiiT]. — URL: https://biblio-

online.ru/bcode/426136

AOMOJHUTEIbHAA:

1 3psrunnes, /. I'. buonorus mous : yuebnuk / JI. I'. 3arunnes, U. I1. badbrera, I'. M. 3eHoBa.
— MockBa : MOCKOBCKHI rocy1apcTBEHHbIN yHUBepcuTeT nMeHn M.B. JlomonocoBa, 2005. — 445 c.
— ISBN 5-211-04983-7. — TekcT : 31MeKTPOHHBIN // DneKTpoHHO-OMONMOTeuHass cucrema [PR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/13055.html

2. [Torarypkuna-Hecreposa H. M.Meroauueckue  pekoMeHAaUuMu ISl  CTYAEHTOB K
7ab0paTOPHBIM 3aHATHAM TI0 MHKPOOHOJOTHH, BUpycoimoruu : yueb. mocobue. Y. 1 / H.

W. Iorarypkuna-Hecteposa, . C. HemoBa, M. H. Apramonosa; YalI'V, UMOu®K. - YnpsHoBCK :
Yal'V, 2015. - 3arn. ¢ skpana; imeercs ned. aHayor. - DneKTpoH. TeKcToBble AaH. (1 daiin : 945 K6). -
TekcT : 3eKTPOHHBIN.

http://lib.ulsu.ru/MegaPro/Download/MObject/111

3.Xnebocomnosa, O. A. IlouBoBenenue : yueOHbIil npaktukym / O. A. Xnebocomnosa, A. H. I'yceiiHoB.
— Mocksa : Hayunslii koHcynbrant, 2017. — 36 ¢. — ISBN 978-5-6040393-2-8. — Tekcr :
ANEKTPOHHBIA // DnekTpoHHO-OuOmmoreunas cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/75470.html

y4eOHO-MeToAuYecKas:

1.AnronoBa XK. A. MUKpOOpraHu3Msl 1 0YBa : y4eOHO-METOJHUECKOE ITOcoOUe s 1aOOPaTOPHBIX
paboT U caMOCTOSTENIbLHON pabOThl CTYJIEHTOB SKOJOTHYECKOro (aKylbTeTa HallpaBJIeHUs TOATOTOBKH
6axanaspuata 05.03.06 - Dxonorust u npupojononszoBanue / XK. A. Antonona; Ynl'VY, Dxon. ¢dak. -
VaesaoBck : Yal'V, 2019. - HeomyOnukoBaHHBIN pecypc; 3ari. ¢ 3KpaHa. - DJIEKTPOH. TEKCTOBHIE JaH.
(1 cpaitn : 842 KB). - Tekcr : anextponnsIit. http://lib.ulsu.ru/MegaPro/Download/MObject/6722

CornacoBaHo:

Havanpuuk otnena HE Yal'Y  / Oxyuesa M.A./ /ﬂ/,/ / 2021

JIOKHOCTD COTPY/IHHKA HAYUHOH OMOIHOTEKH »OUO Aomnck jara

0) IIporpammHoe oOecnieyeHue:
1. OC MicrosoftWindows
2. MicrosoftOffice

3. «MoitOduc CtanaapTHBIIN

B) Npo(eccuoHaIbHbIE 0a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:
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1.1. IPRboOKS : siekTpoHHO-OMOIMOTEYHAsT CUCTEMA : CalT / rpymma KoMmmanuii A ITu
Ap Memua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum mocryma: mis
3apEeruCTpUp. Mojab30BaTenei. - TEKCT : 3JIeKTPOHHBIH.

1.2. FOPAUT : snekTpoHHO-OuONMOTeuHas cuctema : caiit / OO0 DieKTpoHHOE
m3parensctBo FOPAUT. — Mocksa, [2021]. - URL: https://urait.ru. — PexxuM mocryma: mis
3apPETUCTPUP. MOJIb30BATENEH. - TEKCT : AIEKTPOHHBIN.

1.3. KoHCynpTaHT CTyJIeHTa : SJEKTpOHHO-OuOnmoreuHas cucrema : caitr / OOO
[Monutexpecypc. — Mockpa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum goctymna: ajist 3aperucTpup. nojib3oBaresieil. — TeKCT : 3JIeKTPOHHBIMN.

1.4. KoHcynbTaHT Bpaua : 3JEKTpPOHHO-OmOmuoTeunas cucrema : caidt / OOO Beicmas
IIKOJIa OpraHu3allid W YIOpaBlIeHUs 3ApaBooXpaHeHHeM-KOMIUIeKCHBI — MeIUIUHCKUN
koHcanTuHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum moctyna: s
3aperucTpHp. Noab30oBaTeNell. — TEeKCT : 3MEKTPOHHBIMH.

1.5. Bonpmras MmeaumuHCKass OMOIMOTEKA | AJICKTPOHHO-OMOIMOTEUHAsI CHCTEMA : CalT /
OO0O byxkan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma:
JUISL 3aPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.6. Jlanp : snexkTpoHHO-OMONHMOTE4YHAss cucteMa : cailt / OOO 3BbC Jlanp. — CaHKT-
[TerepoOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum mocTyma: i 3aperucTpup.
1osb30BaTenen. — TeKCT : 2JIeKTPOHHBIN.

1.7. Znanium.com : 31eKTpOHHO-OMONIMoTeYHas cucrema : cat / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum poctyma : Juis 3aperucTpup.
MoJb30BaTeNe. - TEKCT : 3JIEKTPOHHBIM.

1.8. Clinical Collection : komIeKIus I MEIUIUHCKUX YHHBEPCUTETOB, KIHMHUK,
METUITMHCKUX OMOIMOTEK /! EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02 . — Pexxum jgoctyma : Ui aBTOpH3. Tosb3oBareneil. — Tekcr :
JJIEKTPOHHBIN.

1.9. Pycckuii s3bIK KaK HHOCTPAHHBIM : 3JIEKTPOHHO-00pA30BaTENbHBIN pecypc s
MHOCTpaHHBIX cTyaeHToB : caiit / OO0 Kommanus «Aii [Ilu Ap Meaua». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum goctyma: aas 3aperucTpup. mojb3oBareneid. — Tekcr :
JJIEKTPOHHBIN.

2. KoncyabrautIliaroc [DnexkTpoHHBIN pecypc]: cripaBodyHas nmpasoBas cuctema. /000
«KoncynpranT [Timrocy - DnekTpoH. naH. - Mocksa : Koncynsrantllntoc, [2021].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIA:

3.1. ba3a naHHBIX MEPHOAMYECKUX W3JaHMU : 31eKTpoHHBIe X)ypHaisl / OO0 NUBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : st
aBTOPHU3. NOJIB30BATENEN. — TEKCT : AJEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuynas snektpoHHas Oubnunoreka : caiitr / OOO Hayunas
OnektponHas bubnmoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pesxum noctyna : st
aBTOPH3. NOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snexrponnas oudnuoreka / U/ I'pedbennmnkoB. — Mocksa, [2021]. —

@ - Pabouast mporpaMma JUCUHUILUTAHBI

URL:  https://id2.action-media.ru/Personal/Products. — Pexum pgocrtyma : s aBTOPHS3.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

4. HanuoHajJbHasi JJeKTPOHHAsE OuO/AMOTEKA : DIEKTpOHHas OubIMOTEeKa
denepanbHas rocyaapcTBeHHas HHOPMAIMOHHASA CUCTEMA : CalT / MUHUCTEPCTBO KYIbTYPHI
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexxum moctyma : 1js mosib3oBaTesen
Hay4YHOI OuOmmoTeku. — TeKceT : 371eKTPOHHBIH.

5. SMART Imagebase /1 EBSCOhost : [moprai]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum poctyma : Ui aBTOPHS3.
nojb3oBaresei. — M3o0paxkeHue : 2IeKTpOHHBIE.

6. @PenepanbHble HHGOPMALMOHHO-00Pa30BaTeIbHbIE MOPTAJIbI:
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6.1. EnuHoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcaM : (denepanbHbIA moptan /
yupemutenr ®I'AOY IO LIPIOIT u UT. — URL: http://window.edu.ru/ . — Tekct
3JIEKTPOHHBIMN.

6.2. Poccwmiickoe oOpaszoBanue : ¢enepanpHbidi mopran / yupeaurens OIAOY 10
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 31eKTPOHHBIIA.

7. O6pa3oBaTesbHble pecypebl Yal'y:

7.1. Dnexrponnas O6umomuoreka Ynl'Y : momyns ABUC Mera-ITIPO / OO0 «Jlata
Okcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum nmoctyna : st mosib3oBareneit
Hay4qHOU OMOIMOTEKH. — TEKCT : QJIEKTPOHHBIH.

CoriacoBaHoO:
- .
3am. Hayanenuka YUTuT / Kioukosa A.B. /17775 /22.04.2021 r.
JomxHoctb cotpyanuka YUTuT [(5(0) HOATTHCE” = nara

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIIUIIJIMHbI

AymuTopuu JUTsl TPOBEICHHS JICKIIUI M CEMUHAPCKHUX 3aHATHM, JJaOOPaTOPHBIX padoT, A
IIPOBEJCHUS TEKYILIETO KOHTPOJISL U IPOMEXKYTOUHOM aTTecTallu, IPYNIOBbIX U HHIUBUAYAIbHBIX
KOHCYJIbTALIUH.

AynuTOpUN YKOMIUIEKTOBAHbBI CIIEMAIN3UPOBAHHON MeOenblo, yueOHOU JOCKON. Aynu-
TOpUU Ui TIPOBENEHUS JIEKIUl 000pyI0BaHbl MYJIbTUMEIUIHBIM 000PYAOBaHUEM ISl MPEIO-
CTaBJIeHUd HHpopManuu Ooibiiol ayautopuu. IlomemeHus s camMOCTOSITETbHOM pabOThI
OCHAIIIEHbl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUeHUs K cetu «MHTepHer» u
obecrieueHneM JIOCTyna K 3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpeie, dIEKTPOHHO-
OMOINOTEYHON CUCTEME.

13.CIIEUAJIBHBIE YCJIOBHUSA JJISA OBYYAIOIIUXCA C O'PAHUYEHHBIMUA
BO3MOXHOCTAMM 3/10POBbSA

B cnydyae HeoOxoaumocTH, 00yJarOImUMCes M3 YKCa JIUI C OTPAaHMYEHHBIMH BO3MOXKHO-
CTSIMHU 37I0pOBBS (TIO 3asIBICHUIO O0YYarOMIeTrocsl) MOTYT MpeiaraThCsl OJTHU W3 CIEAYIOIINX Ba-
PHAHTOB BOCHPUATHS WHPOPMAIIMU C YY€TOM HMX MHAMBHIYAITBHBIX MCUXO(PU3UUYECKUX OCOOEH-
HOCTEH:
— IS JMI] C HAPYIIEHUSIMU 3pEHUS: B MeYaTHON (hopMe yBeTHUEHHBIM MIPUPTOM; B Gop-
Me DJIEKTPOHHOTO JIOKyMeHTa; B ¢opMe aynuodaiina (mepeBon ydeOHBIX MaTepHalioB B
aynuodopmar); B medatHoil popme Ha s3pike bpaiins; MHIUBUAYyaTbHBIE KOHCYJIBTAIMU C TIPH-
BJICUCHUECM an)nocyp)lonepeBogmnKa; I/IHI[I/IBI/IHyaJ'II)HI)Ie 3a1aHUusA U KOHCy.]'H)TaI_[I/II/I;
—  JUIA U1 C HApYIICHUSMHU CTyXa: B e4aTHoi (opme; B (hopMe IEKTPOHHOTO TOKYMEH-
Ta; BUAEOMaTepuasbl C CyOTUTpaMH; MHIUBUIyalbHbIe KOHCYIbTAIIMU C MPUBJICUCHUEM CYPIIO-
nepeBommKa; I/IH)II/IBI/IJIyaJ'IBHI)Ie 3aJaHUus U KOHCy.]'IBTaL[I/II/I;
— JI7Is JIUII ¢ HApYIICHUSIMHA OTIOPHO-JBUTATENLHOTO afapara: B meyaTHou opme; B Gop-
M€ JIEKTPOHHOTO JIOKyMEHTa; B opme ayanodaiiia; MHIUBUIYaIbHbIC 3aJaHUS U KOHCYJIbTa-
LIMH.

B ciydae HEOO0X0IMMOCTH HCIIOJIb30BaHUs B y4eOHOM npouecce
YaCTUYHO/MCKIIIOUUTEIBHO AUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TEXHOJIOTUM, OpraHu3anus padoThl
IMIIC ¢ obygatonmmmucs ¢ OB3 wu wuHBanMOamMu TNpeaycMaTpUBAeTCs B  3JICKTPOHHOM
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UH(OPMAIMOHHO-00pa30BaTEILHOM Cpelie C YYeTOM WX WHAMBHAYAIBHBIX TCHUXO(MU3HYSCKUX
0COOEHHOCTEH.

PazpaboTuuk ///M /WL/ kg? /;z( id //é( C%ﬁé&/& A4

[~
&éﬂnucr, JIOSUKHOCTb DUO

22.04.2021 r.
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JUCT UBMEHEHHUI
Ne | Copep:xkanue u3MeHEHUS WM CCHLIKA HA (017 (0) Hoxmuce Hara
n/n NpUJIaraeMblid TEKCT U3MEHEHU s 3aBeyouiero
kadenpoii,
peanusyomei
AUCHUILINHY/BbI-
MyCKawIei
kadenpoi
1 Buecenne  wm3menenuit B mam.  B) | Caecape C. M " +.30.08.2022
[Tpodeccnonansubie 0a3mbI JTAaHHBIX, (
MH(POPMAIIMOHHO-CIIPABOYHBIC CHUCTEMBI II.
11 «Y4eOHO-METOUYECKOE u
nH(pOpMaTMOHHOE obecrieueHue
JTUCHUTUTUHBD ¢ 0(DOpMIICHHEM TTPUITOKEHUS
1
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[Ipunoxenue 1

1. D1eKTPOHHO-0MOIHOTEYHbIE CHCTEMbI:

1.1. Iludposoii obpazoBarensubii pecype [PRsmart : 3JIEKTPOHHO-OMOMMoTEUHas chcTeMa !
cait / OO0 Kowmmanusi «A# Ilm Ap Memua». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — PexuM JocTyma: s 3aperHCTpHp. IONb30OBATeNeH. - Texer :
3JIEKTPOHHBIM.

1.2. O6pasoBarenbHas miaargopma IOPAVT : o6pasoBaTelbHBI pecype, 3NEKTpPOHHAs
oubmmoreka : cait / OO0 DieKTpOHHOE H3aTEILCTBO IOPAUT. — Mocksa, [2022]. - URL:
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