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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 IIOYBEHHOW MHKpPOOMOJIOIMH - H3Yy4EHHUE
MOYBEHHBIX MHKPOOHBIX KOMIUIEKCOB Kak (aKTOpPOB IMOYBEHHOTO IUIOJOPOIMS, OBJaJCHHUE
METOaMH OIPEeJIeJIEHUS TOYBEHHBIX MUKPOOPTaHU3MOB, U3yUYEHHE AMU(PUTHBIX MUKPOOPTraHU3MOB
IIOBEPXHOCTH pacTeHui, MHUKPOOHOIOTUYECKUX IIPOIYKTOB u OouonpenapaToB
CEJIbCKOXO35MICTBEHHOI'O Ha3HAYECHHUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JlanHasi AMCHUUITIMHA OTHOCHUTCS K JMCLIMIUIMHAM IO BHIOOPY BapUaTUBHON YacTU MOMIYIIS
b1.B.1.71B.04.02. Jlanayio y4eOHyI0 IUCHUIUIMHY JOIOJIHAET IMapaJjIe)IbHOE OCBOCHHUE
CIEYIOIIeN JUCIHUILTUHBI SKOJIOr0-aHAIUTUYECKIIT KOHTPOJIb.

JlanHas MUCHMIUIMHA SIBJSETCS MPEIIISCTBYIOMICH Uil OyIyIIEero M3y4eHUs CIIETYIOIINX
JTUCIUIUIMH W TPOXOXKIACHUS MPAKTUK. IKOJIOTUYEcKas IKCIepTU3a M cepTU(UKALNS, MPOCKTHAS
JIeATEIbHOCTD, MPEITUIIIIOMHAS MPAKTHKA, TOATOTOBKA K MPOIEAYPE 3aIIUTHI U 3aIUTa BBIITYCKHOM
KBTI (UKAIIMOHHON PabOTHI.

3. TIEPEYEHB INIAHUPYEMBIX PE3VJILTATOB OBYUEHUS MO
JUCHUIIJIMHE (MOAYJI0), COOTHECEHHBIX C INIAHUPYEMBIMU
PE3YJbTATAMM OCBOEHHS OIOI

N3yuenne auCHUIUIMHBI «MMHKpOOpPraHu3smMbl M TOYBa» B  PaMKax  OCBOEHUS
o0pa3oBaTeNbHON MporpamMmbl HallpaBleHO Ha (OPMUPOBAHHE Yy OOYYAIOLIUXCS CIEAYIOLINX

KoMIeTeHIM, mnpenycMorpeHHblx @®I'OC  no  nHampasinenuto BO  «Okonorus
MIPUPOAOTIOIBb30BAHHEN:
Ne | HMnnekc Conepxanue B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIMHBI
I | KOMIETEeH KOMITETEHITUH oOyyJaronuecs: JOJIKHBI:
/ 005078 (vt ee 9acTH) 3HATh yMETh BIIaJICTh
I
1 mK-11 CIIOCOOHOCTH OCHOBBI (dbyHIaMeHTaIb- OpHEHTHPOBATHCS B
MIPOBOIHUTH 9KOJIOTUYECKOTO | HBIE Pa3elibl MPaBOBBIX,
MEPOTIPHSITUS U MOHUTOPHHT, | xpumuu HOPMAaTHBHO-
MOHUTOPHHT T10 poOIEeMBI 1 U GUOJIOTHH B TEXHUYECKHUX U
3aIuTe ACTICKTHI obbeMe, WHCTPYKTUBHO-METOHUE
Opr)KaIOIlIeﬁ HU3YUCHUA HGO6XO,Z[I/IMOM CKHUX JOKYMCHTax B
Cpelibl OT BPEIHBIX | OXPaHBI IS OCBOCHUSI JTaHHO# 00MacTH;
BO3ICUCTBHII; OKpy>Karolen XUMHYECKUX U OLICHUBATh
OCYIIECTBIIATD Cpefibl, ee OHOJIOTHYECKUX OKOJIOTHYECKHE aCTIEKTHI
MPOU3BOJICTBEH-HBI | B3aUMOCBA3b C | OCHOB B 3KOJIOTHH | TPOCKTOB
M 9KOJIOTUIECKUN JKOJIOTHEH 1 " XO035IHCTBEHHOMN
KOHTPOJIb ApyruMu TIPUPOJIOTIONE30Ba | ACATCILHOCTH
HayKaMHu; HUU

4. OBIIAA TPYAOEMKOCTbD JUCHHUIIJINHBI
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4.1. O0beM ITMCHUILIHHBI B 3a4eTHBIX equHunax (scero) — 3 3ET
4.2. O0beM THCUMILIMHBI 0 BHAaM y4eOHo# padoTsl (B yacax): 108

KommuecTBo wacon
(popma oOyueHUS - OuHAasT)

By yueOnol paboThl B 1.4. o
Bcero no miany ceMecTpam
3
KonTakTHas pabora oOydaromuxcs ¢ 36 36
npernoiaBaTeaeM
AyIUTOpHBIC 3aHATHUS: 36 36
Jlexknun 18 18
[TpakTHYecKkne U CEMUHAPCKHUE 3aHITHS HE TIPEyCMOTPEHBI | HE MPEAYCMOTPECHBI
JlaGopaTopHbie paboThI (1a00paTOPHBII 18/18* 18/18*
MPAKTUKYM)
CamocTtosaTrenbHas pabora 72 72
Bcero gacoB nmo gucuurumHe 108 108
Texymuii KOHTPOJIb (KOJIMYECTBO U BUJIL: TECTUPOBaHUE, TECTHPOBAHUE,
KOHTPOJIbHAs padoTa, KOJUIOKBUYM, pedepar) YCTHBIN O1poc, YCTHBIH OIpoc,
AOKJIazl JOKJaz

Kypcosas pabora

HE MpeyCMOTpeHa

HE IpeyCMOTpeHa

Bupl mpoMexyTouyHOro KOHTPOJIS (IK3aMeH, 3a4er 3a4er
3a4er)
OO61mas TpyA0€MKOCTh B 3a4ETHBIX €UHHIIAX 3 3

*KOMUUECMBO HaACO8, NPOBOOUMBIX 8 UHINEPAKMUBHOU (hopme

B cnyuae neobxooumocmu ucnonvzosanus 6 yuebHOM npoyecce UYACMUYHO/UCKTIOUUMETLHO
OUCTNAHYUOHHBIX 00PA306AMENbHBIX MEXHON02UU 8 Mabauye yepe3 cleul YKA3vleaemcs Koaudecmeo
yacog pabomwi IIIIC ¢ obyuarowumucs 01a nposedeHus 3aHaAmuill 8 OUCMAHYUOHHOM hopmame ¢
npUMeHeHUeM INeKMPOHHO20 0OVUEHUs.

4.3 Conepxanue IMCUMILIMHBI. Pacnipenesenne 4acoB nmo reMaM U BHIaM
yueOHO# padoThbI:

Buabl yueOHbIX 3aHATHH
AyaAuTOpHBbIE 3aHATHSA DopmMa TeKylIero
Ha3Banue u Bcero Texy- 3ans- Camo KOHTPOJIS
pas/ie/ioB U Tem Jexuu | J1200P2 | THA B | -cTosi IHAHMIA
U ;(;l;l;::j KOHTpO | HHTEp- TeJb
b aAKTHUB- HA
HOH pa6o
dopme T2
OOBEKTHI,
HCTOpUS, 3a]1a4H, 16 2 5 4 8 TECTUPOBAHHUE,
HarpaBJICHUs U 2 YCTHBIN OITPOC
MEePCIEKTUBEBI
[pa3BUTHS
MHUKPOOHOIOTHH
Mopdonorus u
CHCTEMaTHKa 16 2 2 4 2 8 TECTAPOBAHE,
MHKpPOOPTaHU3MOB YCTHBLH OTIPOC
dopma A Crpanuua 16 u3 16



MHUHHCTEPCTBO HAyKH H BEICIIEro oOpa3oBanus PO dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET

@ - Pabouast mporpaMma JUCUHUILUTAHBI

OTHOILICHNE TECTUPOBAHUE,
MHKpPOOPTaHU3MOB 16 2 2 4 2 8 YCTHBIN onpoc
K

(akTopam
BHEIIHEH Cpeabl

CIocoObI ¥ THTIBI 16 2 2 8 TECTUPOBAHHUE,
MUTAHUS 2 4 YCTHBIN OIIpOC

MHUKPOOPIraHU3MOB

PacnipoctpaneHue TECTUPOBAHHUE,

MHKpPOOPTaHU3MOB 16 2 2 4 2 8 YCTHBIN OITPOC
B
TIOYBCE.

MeTabomm3m TECTUPOBAHUE,
MUKpPOOPTraHU3MOB YCTHBIN OIPOC
. [IpeBparmenne 16 2 2 4 2 8
MHUKPOOPraHU3MaM
1 COEMHEHUM
yriiepoja.

Vyactue TECTUPOBaHHE,
MHKpPOOPTaHU3MOB 16 2 2 4 2 8 YCTHBIH OIIPOC
B KPYTOBOpOTE

a3oTa B
npHpoJe

Bronormnyeckas TECTUPOBAHUE,
(brkcarust 16 2 2 4 2 8 YCTHBIN OIPOC
MOJIEKYJISIPHOTO
asora
aTMOCQepsl

IIpesparmenus TECTUPOBAHHUE,
MHKPOOpPTraHU3MaM 16 2 2 4 8 YCTHBIH ompoc
1 2
COECIMHEHU CepBhl,
tbocdopa, xenesa

u zp.

BCEI'O 144 18 18 36 18 72

5. COAEPXAHUE JUCIHUIIJIMHBI (MOAYJISA)

Tema 1. BBegenume B MukpoOmosoruro. OO0beKTbl, 3aJa4d MHKPOOHMOJIOTHM.
MuxkpoOuosnoruss kak Hayka o Mukpomupe. [Ipeamer, nenu u 3amadyd  MHUKPOOHMOJIOTHH.
3HaueHue MUKpoouonoruu. OCHOBHBIE 3Talbl Pa3BUTHS MUKPOOHOIOTHH. Poib 0TeueCcTBEHHBIX
yUEHBIX B pa3BUTUM MHUKpoOHonornu. CucTtemMatuka M HOMEHKJIATypa MHUKPOOPIaHHU3MOB.
[Tpokapuotsl (0akTepuu), UX OTIUYHE OT MUKPOOOB 3YKapuOTOB (MpOCTeHIIne, rpUOBI).

Tema 2. Mopdosoruss u CcHCTEeMATHKAa MHMKPOOPraHu3MoB. OCHOBHBIE TIPYIIIbI
MHUKpoopranuzMoB. CtpoeHue OaxkTepuanpHOW KiIeTkH.PocT U pasMHOXeHHE OakTepHil.
OCOOEHHOCTH CTPOEHHUS KIETOK 3yKapuoT. Mopdoiorus U CTpyKTypa akapuoT, CIIOCOOBI UX
penpoaykunu. MeToasl MHUKPOCKONIMH W TPUTOTOBJIEHUS mpernapartoB.OO0IIMe CBEIEHHUs 10
CHCTEMaTHKe U HOMEHKJAType NMpokapuoT. [IpuHIuUnbl GeHOTHNHYEeCKON 1 (PUIOreHeTHUeCKOi
cucreMaTuki. OCHOBHbBIE TaKCOHOMHUYECKHE Tpymibl Oakrepuil. OpraHusanus IeHETHYECKOTO
Marepuana OaKTepHalbHOW KIETKH (OakTepualbHas XPOMOCOMa, TUIa3MHUIbI, TPAHCIIO30HBI,
MHCEPIIMOHHBIE MIEMEHTHI) U BUPYcOB. [loHsATHE 0 reHoTHIIE M (eHoTHIE. BUIbl H3MEHUMBOCTH
y OakTepuil u BupycoB. TpaHcopmanus, TpaHCAYKUUS M KOHbIOTalus. I'eHeTuueckue KapTbl

MHKpoopranusmoB. Kiaccupukanus W 3HauYeHHE IUIa3MHI. BHPYIEHTHOCTH BHPYCOB Kak
@opma A Crpanuna 16 u3 16
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TeHETUYECKUH Mpu3HaK. MUKpOOHOIIOTHYECKHE OCHOBBI TeHHON WH)XEHEPUU M OMOTEXHOJIOTHH.
OcobenHoctu Metabonu3ma OakTepuil. 3HaueHne pepMEeHTOB MEpHIIa3Mbl, nepmeas. JlpixaHnue
Oaktepuil.  Ad’poObl,  aHa’poObI,  (aKylIbTaTUBHBIE  aHAIPOOBI,  MHUKPOAIPODHILI,
asporoniepantHble. Ilytm momyuenust »sHeprun 'y QortoayrorpodoB, xemoayToTpodos,
xemoopranotpoos. /IBmwkenue 6akrepuii. Poct u pazmHox)eHne OaKTepHid.

Tema 3. OTHOLIEHHE MUKPOOPraHM3MOB K (paKTOpaM BHeIlHel cpeabl. 3aBUCUMOCTh
MHKPOOPTaHU3MOB OT BOAHOI'O pPCXKUMa M KHCIOTHOCTU CpCIAbl, TCMIICPATYpPhl, AABJICHUA,
XUMUYECKUX BEIECTB, paauanuu. OTHOIIEHHE MHKPOOPTaHM3MOB K Kuciopoay. Paznmuume
pC€akniukn Ha BHCHIHHC BO3I[efICTBHH BCICTATUBHBIX KJIICTOK W  3HIJOCIIOP 6aKTepI/If/'I.
[IpenoTBparieHrie pa3BUTHS MHUKPOOPTAHU3MOB C TOMOINBID (PU3NYECKUX, XUMHUYECKUX H
OHMONIOTHYECKUX (PAKTOPOB B OBITY, TPOMBIIIICHHOCTH, CEIbCKOM XO03SICTBE.

Tema 4. Cpnoco0bl M THUNBI NHTAHUS MHUKPOOPraHu3mMoB. CrHocoObl NHUTaHUA,
MOCTYIIJICHUE MHUTATENIbHBIX BEIIECTB B KJIETKY. DEpPMEHTHI B JKU3HEACATEIHHOCTH MUKPOOHOM
kieTkd. [luimeBble MOTPEOHOCTH MUKPOOPraHM3MOB U TuUlbl nHUTaHus. [IpuroromieHue
MUATATEIBHBIX CPEJ 11 MUKPOOPTAaHU3MOB M METO/IbI CTEPUITU3AIINH.

Tema 5. PacnpocTpaHeHne MHKPOOPraHM3MOB B MouBe. IIpupoaHbie MKPOOHOIICHO3HI.
DKoJoruyeckue cBsi3u B MHKpoOuoneHo3ax. CaHMTapHO-IOKa3aTelbHble MHUKPOOPTaHU3MBbI
MOYBBL..MeTO/Ibl KOJIMYECTBEHHOI'O y4yeTa MHUKPOOpPraHu3MoB. OrpeseneHne KauyeCTBEHHOTO
cocraBa MUKpO(]IIOpsl. Bigenenue YucThiX KyabTyp MUKPOOPTaHU3MOB.

Tema 6. MeTabo1u3mM MukpoopranusmosB. IIpespamenne MuKpooprann3mMamu
COeJMHEeHHI1 yriiepoaa.

Mertabonnueckiue MpoLecchl: HHEPreTHYeCKUd M KOHCTPYKTUBHBIM OOMeH (KaTaOomu3M H
anabonusm). [lomydyeHnue u 3amacanue »Hepruu B kieTke. CXOACTBO W pasziuuue OpOKeHHs,
JbIXaHUS, aHA3POOHOTO JbIXaHMUs. XUMHU3M U JHEpPreTuka OpokeHus, AbIxaHus. AHa3poOHoe
JBIXaHUE C UCIIOJIb30BAHUEM KHCIOPOa HUTPATOB U CYJIb(aTOB.

Tema 7. YuacTHe MUKPOOPraHM3MOB B KPYIrOBOPOTE a30Ta B IPUPOIeE.

[Tponieccel MUHEpanu3anuy, UMMOOUIN3AMH, HUTPUPHUKAIMK U JAeHuTpudukauu. Perymsuus
JEHUTpU(UKAIMY arpOTEXHUYECKMMHM MpueMaMu. Mepel O0OpbObl € AMCCUMUIISTOPHOM
JNeHUTpUdUKalMel B MOYBE U IPU XpaHEHUHU HaBO3a.

Tema 8. buosornyeckas gukcauust MoJIeKyJsIpHOTro a3ota armocgepbl. MacTaObl
Y 3Ha4eHHe OMOJOrn4YecKor a30ThuKcauu B npupoje. JHeprodpHeKTUBHOCTh U
«QKOJIOTUYECKas YUCTOTa» Ouonorunyeckoro aszora. CBOOOJHOXKHUBYIIME, ACCOLUATHBHBIE U
cumbunoTudeckre azordukcaropbl. CumonoTHueckasi azordukcanus y 0000BbIX U HEOOOOBBIX
pacrenuid. JlucroBele kiyOeHbkH. CoueTaHue OHOJOTMYECKOTO W MHUHEpPaIbHOIO a30Ta B
CEJIbCKOM XO35IMCTBE.

Tema 9. IIpeBpamenuss MUKPOOPraHM3MaMHU COeIMHEHMH cepbl, Gpocdopa, xene3a u
ap.

Kpyrosopot cepsl B npupoje. AccumuisitTopHascynbpaTpenykuus. CepoOakTepuu U THOHOBbIE
Oakrepun. Poilb  MHKpPOOPraHM3MOB B  BBICBOOOXKJEHHH KHCIOTBI M3 OPraHHYECKUX
dochopcoaepxkaux COCAUHEHUH U B TEpPEBOJEC HEPACTBOPUMBIX (ochaToB B pacTBOPUMOE
cocrosHue. buonornyeckoe cs3piBaHue (ocdopa. Pomp mukpoopranusmoB B ¢pochopHOM
nuTaHuu  pacteHuil. IIpsiMoe M KOCBEHHOE ydacTHE IOYBEHHBIX MHKPOOPIaHU3MOB B
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MPEBPALICHUAX KCIIC3a, MapraHia, aJIIOMUHHSA, KaJlus.

6. TEMbI IPAKTUYECKHUX 1 CEMUHAPCKHNX 3AHATUM
Jannbiii Bug paboThl HE ipexycMoTpeH YII.

7. JIABOPATOPHBIE PABOTbBI, IPAKTUKYMbI
3aHsiTHE N0 IPaBWJIaM padoThl B MUKPOOHOJIOTNYeCKOil J1adopaTopuu

Ilenb: 03HAKOMHTH CTYJICHTOB C YCTPOMCTBOM J1abOpaTopuu, OOOPYJAOBaHHEM,
n1abopaTopHOI MOCYI01 U MpaBMIIaMu PabOTHI B 1a00paToOpuu.

B npusnoxennu k pabodeld mporpaMMe JIaHbl OCHOBHBIE ITPABHJIA BHITIOJHEHUS JAHHOU
paboThL.

Jladoparopuasi pa6ora Ne 1. I[IpuroroB/jieHHe M CTePWIM3ANMSA NHUTATEJIbHBIX Cpel,
NMOCY/BI /IJIsl MPOBeIeHNsT MUKPOOHOJIOTHYECKOro aHaan3a (popmMa NMpoBeaeHHsT - aHAIH3
pPe3yJIbTaTOB IEMOHCTPALMOHHOI0 IKCIIEPUMEHTA)

Llens padomour: O3HaKOMUTBCS ¢ TPEOOBAHUAMMU, MPEIBIBIAEMBbIMU K IUTATEIBHBIM CpelaMm, ¢
pa3MYHBIMU KJIacCU(UKAUAMI U XMMUYECKHM COCTaBOM IHUTATENBHBIX CPEl, MPaBUIAMU HX
IPUTOTOBJICHUST U LENBI0 HCHOJb30BaHUA. IIpHoOpecTy HaBBIKM MOATOTOBKM MOCYIbI IS
MPOBEJCHUSI MUKPOOMOJIOTHYECKUX HUCCclieoBaHUM. O3HAKOMUTBHCSA C Pa3IMYHBIMU CHIOcoOaMu
CTEpUIM3alMU THUTATEIbHBIX Cpel, MOCYIbl, HHCTPYMEHTOB, C YCTPOHCTBOM I1IapOBOIO
CTepUJIN3aTOpa U MPUHIUIIOM €ro paboThI.

Oobopyooeanue, mamepuansi: IlapoBoii cTepuau3aTop; CYIIMJIbHBIA MiKad; TMOCyAa: YallkKu
[leTpu; rpanyupoBaHHBIE MUIETKH Ha | M, MPOOUPKH, IUIOCKOJOHHBbIE KOHUYECKHE WU
KPYIJIOJIOHHBIE KOJOBI Pa3HOro o0beMa; IITaTUB JUIsl MPOOUPOK; BAaTHO-MapiieBble IMPOOKH;
nepramMmeHTHasi Oymara; HO>KHHULIbI; BaTa, HUTKU, MapJsi, arap-arap; Cyxue MUTaTelbHbIE CPEIbl:
cpena Cabypo, msconentonHsli arap (MITA), cpenst Kecenepa, Du10 u nip.

B npunoxenun k padbodeil mporpaMMe JaH X0/ BbIIIOJHEHUS JaHHOW paboThl.

JlabopaTopnasi paGora Ne2. YcTpoiicTBO MHKPOCKONIA ¥ NPaBHJIa padoTsl ¢ HUM. Buabl
Mukpockonuu. Ilpurorosienue pukcupoBaHHBIX NpenapaToB 0aKTEePHil H OKPACKa HX
NpocThIMH MeToAaMu ((popma npoBeeHUsI - BHINOJHEHHE HCCIIE0BATEIbCKHX PadoT
YaCTHYHO-NIOMCKOBOI0 XapaKrepa)

Lleny padompi:V13yunth ycTpOCTBO CBETOBOrO OHMOJOTHYECKOTO MHUKPOCKONA M OCBOUTH
npaBmwia paboTel ¢ HUM. O3HAKOMHUTBCS C PA3IMYHBIMH BHIAMH MHKpOcKomuu. [IpuoOpectn
HaBBIKM 110 MPUTOTOBJICHHIO (PMKCUPOBAHHBIX IpernapaTroB OakTepuil M OCBOUTH TEXHUKY
OKpAacKH TpenapaToB OAKTEPHiA MPOCTHIMH METOJAMH.

Obopyoosanue, mamepuanvt: MUKpOCKOIT; OAKTEPUOIOTUYECKUE TIETIIH; TMPEIMETHBIE CTEKIa;
CIIUPTOBKA; MMMEPCHOHHOE Macio; (uiabTpoBajbHas Oymara; (PyKCHH; YHMCTble KYJIbTYpPbI
Oaxtepwuii; 96 %o-HbIil STUIOBBIN CIIUPT.

B npunoxxennn k pabodei mporpaMMe JaH X0 BBITIOJHEHUS JAaHHON paOOTHI.

Jlaboparopnass pabora Ne3. MH3yuyenue wmopdosaorun Oakrtepuit. Cll0)KHBIE H
Juddepenunanbabie MeTOAbI OKpPackH Oakrtepuii. (popMa mnpoBeAeHHS - aHAIU3
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Pe3yJabTaTOB IEMOHCTPAHMOHHOT0 YKCIIEPUMEHTA)

Llens padompr: O3HaKOMUTHCS ¢ MOP(HOJIIOTHYECKUM pa3zHOOOpa3ueM OakTepuil U OCHOBHBIMHU
NpU3HAKaMH, WCIOJNB3YEMBIMH TPH UX HICHTUQHUKAUUHU. M3ydnTh pasnuyHble CIOXKHBIE H
muddepeHIaIbHbple METOIBI OKPACKH OakTepuil M UX CTPYKTYp M pa3o0parbcsi B CYHIHOCTH
9THX METOJIOB M IIEJIM MX HCHOIb30BaHMsA. OCBOMTH TEXHHUKY OKpacku Oakrepuii mo ['pamy u
cnop 6axrepuii no lleddepy-Dyntony.

Obopyoosanue, mamepuanvt: MUKpPOCKOIT; OAKTEPUOIOTUICCKUE TETIIH; TPESIMETHBIC CTEKJIa;
CIMPTOBKA, UMMEPCHOHHOE MAaciio; (QHIbTpOBaJIbHAS Oymara, HaOOp KpacoK IUIsi OKPAcKH IO
I'pamy (¢dunbrpoBanbHble OyMaXKKH C TEHIIMAHBHOJIETOM, pacTBopbl Jlioroms u QykcuHa
pabouero) u okpacku crnop mno llleddepy-Dynrony (pacTBopbl OPHIIMAHTOBOM 3€JEHU U
cappanuHa); 96 %-HbI STUJIOBBIA CHUPT: JIOTOK C pelbcaMy ISl HPEIMETHBIX CTEKOJI;
pOMBIBAJIKA; YUCThIC KyIbTyphl OakTepuii: Staphylococcusalbus; Sarsinaflava; Escherichiacoli;
Bacillussubtilis.
B npunoxenuun k pabodel mporpaMMe JiaH XO0J1 BBIITOJHEHHSI JAHHOW PaOOTHI.

JladoparopHasi padora Ned. Uzyuenue Mmopo10ru4ecKux 1 KyJdbTYyPAJIbHbIX IPU3HAKOB
MHKPOCKONMYeCKUX rPUOOB U apoxskeil. [Ipuroros/ieHne npenaparos «pa3aaBjieHHass KAILIsD)
(¢popma npoBeaeHNs - BHINOJHEHHE UCCJIEI0BATEILCKUX PA0OT YACTHYHO-TIOMCKOBOTO
xapakrepa)

Llens _padomor: O3HAKOMUTHCS ¢ MOP(OIOTHYECKHMH OCOOEHHOCTSIMH TPUOOB M JPOXKIKEH,
BCTPEUAIOUIUXCA IPU  TNPOU3BOACTBE  IHINEBBIX  MPOAYKTOB.  OCBOUTH TEXHUKY
MHUKPOCKOIMYECKOT0 UCCIIEI0BAHUS TPUOOB U JPOXKKEN B IIpenapaTax «pa3AaBlIeHHAs KaIuisy».

Obopyoosanue, mamepuanvt: MUKPOCKOI; IpenapoBajibHble HIJIBI U OAaKTEPHOJIOrMYECKHE
NETIN; TPEIMETHbIE M TMOKPOBHBIE CTEKJA; (QHIbTpOBaJIbHAs Oymara; CHHpPTOBKA; JIOTOK C
penbcaMu Ui MPEIMETHBIX CTEKOJ; KyJIbTyphl IpuboB pogoB Mucor, Aspergillus, Penicillium,
Alternaria; yucTas KynbTypa Apoxokeit Saccharomycescerevisiae.

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

Jladoparopnasi padora Ne5. KyabTuBupoBanmue. Ilosryuenue yucTbix u
HAKONMTEJIbHBIX KYJbBTYP MHMKPOOPraHusmMoB. H3yuyeHue KyYJbTYPaJbHBIX CBOWCTB H
Mop(dos10run BbieJeHHbIX KYJbTYP (BbINOJJIHSAETCH HA 2-X 3aHATHAX).

(¢hopma npoBeneHust - aHAJIM3 Pe3yJIbTATOB AEMOHCTPALMOHHOI0 IKCIIEPUMEHTA)

Leny pabdompt: O3HAKOMUTBCSA C METOJAMM ITOJIYYEHHUS HAKONUTENBHBIX M YHCTBIX KYJIBTYP
MHUKpPOOPraHn3mMoB. OCBOWTH TEXHUKY IIOCEBA MHUKPOOPraHM3MOB Ha IUIOTHBIE M JKHJKHE
MIATATEIbHBIE CPEbl U METOAUKHU BBIACICHUSA YUCTBIX U HAKOMUTEIBHBIX KYJIbTYP U3 Pa3JIMYHbIX
00BEKTOB  OKpyXaroIel cpeapl. HayuuThcss omnuchiBaTh  KyJbTypalbHblE  CBOMCTBa
MHUKPOOPTraHU3MOB.

Obopyoosanue u mamepuansvi: CnupTOBKA; OAKTEPUOJIIOTHYECKAs TMETNIA U MpernapoBalibHAs
uria; MpoOUPKU CO CBEKENPUTOTOBICHHBIM CKOLIEHHBIM MsCONENTOHHbIM arapom (MIIA);
yamku [lerpu ¢ MITA; npoGupku co CTEpUIIBHBIM 00€3)KUPEHHBIM MOJIOKOM C J00aBICHHEM S
% STUIIOBOTO CIIUPTA; CHIPOE MOJIOKO; THUIOLIee Msico; OakTepuanabHas cmech Nel (cocrosimas,
HarpuMep, U3 YUCTHIX KyJIbTYp CTApHIOKOKKA M KHUIIEYHOW MalOYKu) U OaKTepHuaabHas CMECh
No2 (cocrosimasi w3 4MCTHIX KynbTyp Oaktepuii poma Bacillus m Gakrepuii, He oOpa3yronux
CHOp); MHKpPOCKOIl; MMMEPCHOHHOE Macio; (uibTpoBaibHas Oymara; HaOOp Kpacok [yis
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okpacku mo I'pamy (bunbTpoBaibHBICE OyMaXXKHW C TEHIIMAHBHOJETOM, pacTBOpHI Jltorons u
dbykcuHa padbodero); 96 %-Hblif STUIOBBIN CIIUPT: JOTOK C PEIbCAMHU IS MIPEIMETHBIX CTEKOI;
IIPOMBIBAJIKA.

B npunoxennun k pabodeil mporpamMMe J1aH X0/ BBIITOJHEHHS JAaHHOH paboThI.

JlaGoparopHasi padora Ne6. MukpoOuoi0orudeckoe uccjiaea0oBaHne KUCJI0MOJOYHbBIX
NnpoaykToB ((hopMa NMpoBeIeHH - BHINOJHEHUE HCCIeI0BATEIbCKUX PA00T YaCTUYHO-
NMOUCKOBOI0 XapaKTepa)

Llens 3anamun: O3HaKOMUTHCS C MOJIE3HOW MUKPOQIIOPOH 3aKBACOK U KilacCUPUKaIuei
KHCIIOMOJIOYHBIX MPOYKTOB B 3aBUCUMOCTH OT COCTaBa MUKPOQIIOPHI 3aKBACOK.

O3HAaKOMUTBCA € MHUKPOOMOJIOTUYECKUMHU METOJaMH KOHTPOJIsSi KayecTBa 3aKBACOK U
KHCJIOMOJIOYHBIX TTPOJTYKTOB.

OCBOHUTH METO/I MUKPOCKOITMYECKOTO MCCIEA0BAHUS 3aKBACOK M KMCIIOMOJIOYHBIX POAYKTOB Ha
HAJIMYUE TIOCTOPOHHEH MUKPOQIIOPEI.

Oobopyoosanue u  mamepuanvi:  MUKPOCKON;  CIHUPTOBKA;  IPEIMETHBIE  CTEKJIA;
OaKTepUOJIOrMuecKue MeTNIM; MMMEPCHOHHOE Macjo; Kpacka MypowmieBa; (uiIbTpoOBalIbHAS
Oymara; JIOTOK ¢ pejbcaMH; POMbBIBAJIKA.

Kucnomonounsie nponyktel (kepup, cMeTraHa, TBOPOI, PsKEHKA, WOTYpT, KUCIOMOJIOYHBIM
OuduUIOTIPOAYKT, KHCIOMOJIOYHBIN MPOIAYKT C allMIO(PHILHON MaJ0YKON); KHUIKHE 3aKBACKU Ha
CTEpUIILHOM MOJIOKE.

B npunoxenun k padboueil mporpaMMe JaH X0J1 BBINOJTHEHUs JaHHON paboTBHI.

JladopaTopnasi padora Ne7. MUKpoOHO010THYeCKHA KOHTPOJIb Ka4eCcTBa JAPOKKeil.

(¢popma npoBeneHus - anaU3 pe3yJbTATOB TEMOHCTPAHHOHHOTO YKCIIEPUMEHTA)

Llenv pabompl: O3HAKOMUTBHCS C OCHOBHBIMH MOP(QOJIOTHUYECKUMH, (U3HOIOTHUYECKUMU U
IIPOU3BOJCTBEHHO-LIEHHBIMUA CBOMCTBAMHM  KYJBTYpHBIX Jpoxoked. M3ydnTe TexHMUYecKH
BPEIHYI0  MHUKPOQIJIOpY, COIMYTCTBYIOIIYKO  IPOMU3BOJICTBEHHBIM  JipoxkaMm. (OCBOUTH
MHUKpPOOHMOJIOTHYECKHE  METOJbl ~ KOHTPOJS ~ KauecTBa  IPOM3BOJCTBEHHBIX  JIPOAOKEH,
IPUMEHSEMbIX B XJIeOONEeYeHMH M OpoaWiIbHBIX Npou3BoACTBaxX. HayuuThcs omnpenensartsb
KOHLEHTPALUIO JPOACGKEBBIX KJIETOK B JPOKKEBOM CYCHEH3UU C MOMOULIBIO CYETHOM KaMephl
I'opsiesa.

Oobopyoosanue u mamepuanvl: MUKPOCKOI, OAKTEPUOJIOTHYECKUE TETIU; MPEIMETHBIE U
MOKPOBHBIE CTEKJIa; cueTHas kamepa ['opseBa; punbTpoBanbHas 6ymara; 96 % >TUIIOBBIHM ciupT;
JIOTOK C PeIbCaMu; TPOMBIBAIIKA.

Kpacurenu: mertmienoBas cusb (1:40), cunpka ®@unka (pacTBop MeTmieHoBO cunHu 1:5000),
kapOonoBeiit ¢pykenn Llwms, 0,5 % couproBsiii pactBop Homa; 5% pactBop H2SOs; Habop
KpacoK UTsi OKpacku 1mo meroay ['pama (OyMakKu, IPONMTAHHBIE TEHIIMAHBHOJIETOM, PAacTBOP
JIrorounst; pyKCUH paboOUMid).

BomHasi  cycmeH3us — TPOW3BOJCTBEHHBIX — OPOXOKEH, UYHUCTBIE  KYJIBTYphl  APOMNOKEH
Saccharomycescerevisiaen Saccharomyces carlsbergensis B mpoOupkax Ha CKOIIEHHOM CYCIIO-
arape.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®@EPATOB
Jauub1il Bug paboThl HE TpeaycMoTpeH YII.
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28.

29.

9. IMEPEYEHb BOIIPOCOB K 3AYETY
[Ipenmer, 3agauu, pazzesnsl HAYKH, €€ CBSA3b C APYTUMU HayKaMH.

OcHOBHBIE 3Tambl Pa3BUTHS HAyKu. MUKpoOHoOIOrHIecKue mKoisl Poccuu.
Knaccudukanus Mukpoopranu3moB. Paznuuus Mexay 3yKapuoTamu, MPOKapUOTaMH U
BHUpYCaMHU.

Knaccudukanus 6axrepuil. [IpyHIUIBI COBPEMEHHOW CHUCTEMAaTUKU M HOMEHKIATYPHI,
OCHOBHBIE TakCcOHOMHYeckue enuHuupl. Ilomarme o Buae, BapuaHTe, KyJIbTYypE,
HOIMYJISILIVY, IITAMME.

MeToabl MUKPOCKOTTUH. MHUKPOCKOTINYECKUIA METO/I AUATHOCTHKH WH(EKIMOHHBIX
3a00JIeBaHUH.

MeToabl OKpacku MUKPOOOB U MX OTACIBHBIX CTPYKTYP.

Mopdomorust 1 xumMmuueckuii coctaB 6akrepuid. [Iporomnactel. L — popmbl GakTepuid.
VYnbTpacTpykTypa OakTepuil.

Cnopoo0Opa3zoBanue y 6akrepuii. [larorennsie criopooOpas3yoore MUKPOObI.

. Kancynsl y 6akrepuil. MeTopl nX 0OHapyKEHHUS.
. XKrytuku u BiItoueHus y 6akrepuii. MeTopl ux oOHapy)eHHsI.
. [Iutanue 6akTepuii. ICTOYHHKN OCHOBHBIX 3JeMeHTOB. Knaccudukarus 6akrepuii mo

TUaM nutanus. OCHOBHBIE pa3jinuuAa MCXKIAYy ayToO — U FCTCpOTpO(I)aMI/I, CaHpO(I)I/ITaMI/I n

napazutamu. @Daktopbl pocta. MexaHU3Mbl TPAHCHIOPTAa HUTATENIbHBIX BEIIECTB B
OaxkTepraIbHYIO KIETKY.

Knaccudukanusa Gaktepuil Mo HMCTOYHUKY MOJTy4deHHS SHepruu. OCHOBHBIE pa3IUUUS
MeXay GoTo — u xemorpodamu, adpodamu U aHadpobamu. bruoxnuMuveckne MexaHU3MbI
a’poOHOr0 M aHa’POOHOTO AbIXaHUs. MeTo/ bl KyJIbTUBHPOBAHUS aHAIPOOHBIX OaKTEpUid.
Poct u pazmHoxenue O0akrepuii. Kunernka pa3MHOXeHUs OaKTepHaTbHOW MOMYIISIIIUH.
Mopdonorust U ynbTpacTpyKTypa pukkercuil. Mopdonorus u yapTpacTpyKTypa
xymaMuui. IlaToreHable BUIEL.

Mopcdonorust u ynpTpacTpykTypa cnupoxeT. Kriaccuduxaiusi, maTOreHHbIE BHIBL.
MeTobI BEIJICTICHHUS.

Mopdonorus u yaeTpacTpyKTypa MUKoOIIIa3M. [laTorennsle 1715 uenoBeka BUBI.
CucremaTka ¥ HOMEHKIATypa BUpPYCOB. [IpUHIMIBI COBpPEMEHHOH KiaccuuKamu
BHUPYCOB.

DBOIONUS U IPOUCXOKJEHHE BUPYCcOB. OCHOBHBIE OTJIMYHNS BUPYCOB OT OAKTEPUH.
Mopdonorusi, ynbTpacTpykTypa ¥ XUMHUYECKU cocTaB BUPYCOB. DYHKIIMHU OCHOBHBIX
XUMHUYECKUX KOMIIOHEHTOB BHpYcCa.

Penpoaykiust BupycoB. OCHOBHBIE (ha3bl PENPOAYKIUU BHPYCOB. MeToAbl MHIUKAIUU
BHUPYCOB B UCCIIElyEMOM MaTepHale.

Bupyconoruueckuii MeTo1 AMarHOCTUKU. MeTO/Ibl KyJIbTUBUPOBAHUS BUPYCOB.
Kynbrypsl knerok. Knaccudukanus kiaeTodyHbIX KynbTyp. IluTatenbHble cpenbl uis
KYJIbTYp KJIETOK. MeTO/bl MHIUKALIMY BUPYCOB B KYJIbTYpPE KIIETOK.

Mopdomnorus, yapTpacTpyKTypa W XHMHUYECKHH cocTaB (haroB. DTambl PENpPOTYKIIUN
¢aroB. Paznuuunst MexX1y BUPYJICHTHBIMU U YMEPEHHBIMH (haraMu.

Pacnipoctpanenne daroB B mpupose. Meroasl OOHapy>KEHUS M TONy4YeHHUs (aros.
[IpakTHyeckoe ucmob30BaHue (Haros.

[IpeBparienrie MUKpOOpraHu3MaMu COETMHEHUI YIIIEpoza.

[MutaTenbHbIe cpeapl, MX Kiaccupukamnus. TpeOoBaHUS, MPEAbSIBISIEMbIE K MTUTATSIbHBIM
cpenam.

depMeHThl OakTepuii, nx kiaccupukanus. [[pUHIUIBI KOHCTPYUPOBAHUS MUTATEIHHBIX
cpen it u3ydeHusi GepMEHTOB OAKTEPHiA.

OcHOBHBIE TIPUHIUIBI KYJTbTUBUPOBaHUs OakTepuil. DakTOphI, BIHSIONINE HA POCT H
pasMmHokeHue Oaktepuid. KynbTypanbHbie CBOMCTBA OaKTEPHIA.
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35.
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39.

40.
41.
42.

43.
44,
45.
46.

ITpuHIUIBI 1 METOBI BBIIEIEHHS YUCTHIX KYJIbTYP a3pPOOHBIX U aHA3POOHBIX OaKTepHil.
Muxkpodnopa mnouBsl. I[laToreHHble BHIBI, COXpaHSIOIIMECS BO BHELIHEW Cpele u
nepearouecs yepes nouBy.

CanuTapHO — NOKa3aTelabHbIe MUKPOOPTaHu3Mbl. Kom — TUTpP, KO — UHIEKC, METOIBI
OIpeIeNIeHusl.

IIpeBpartieHrie MUKpOOpPraHU3MaMy COSMHEHUI a30Ta.

B3auMooTHOLIEHNs MEXIYy MHKPOOpPraHM3MamMM B accouuanusx. MukpoObl —
AQHTAarOHUCTHI, UX HCIIOJIb30BaHUE B IPOU3BOJCTBE AHTUOMOTHKOB M JIPYTUX JIEUCOHBIX
IIpEerapaTosB.

Bnusiane Ha MUKpPOOBI QU3NYECKUX, XUMUYECKUX M OMOIOTHYECKHX (PaKTOPOB.
Crepunuszauus M Jge3uHpekuus. MeToasl CcTepuIM3allMd  IMUTATEIbHBIX Cpel U
1abopaTOPHON MOCY/IBI.

MarepuanbHble OCHOBBI HACJIECTBEHHOCTH MMKpPOOPraHu3MoB. I'eHOoTMI M (heHOTHIL.
@®opMbl U3MEHUMBOCTU. DaKTOPHI, BBI3BIBAIOIINE H3MEHYHBOCTH MHKPOOPTaHHU3MOB.
BHyTpuBH0Bas HeHacleACTBEHHAs: U3MEHYMBOCTb. PeBepcusi.

@opMbl U MEXaHU3MBI HACJIEICTBEHHON W3MEHYMBOCTH MHUKPOOPTaHM3MOB. Myrammw,
penapanuu, uX MEXaHU3Mbl.

I'enetnueckue pexomMOuHamMU. OCOOEHHOCTH PEKOMOMHATUBHONW H3MEHUYMBOCTU Yy
OakTepuii U 3ykapuoToB. TpaHchopmanus U ee CTaIuHu.

I'enetnueckue pexkoMOMHanuu. Konbroramus, MexaHu3Mbl U 3Talbl KOHBIOTAIIHH.
I'enetnueckue pexkoMOMHaLUU. TpaHCAYKIUS, TUIIBI TPAHCIYKIIUH.

[Ina3muapl, UX CBOWCTBAa M OCHOBHbIE I'eHeTHYeCKHE (QYHKIUHU. ['eHeTnueckuil aHamus,
IIPUHLMIIBI COCTaBJICHMS TEHETUYECKMX KapT. l'eHHas wuHxkeHepus. |'eHeTmdeckue
METOJIbl JTMarHOCTUKHA HH(MEKIMOHHBIX 3a0oneBaHuil. MounekymnspHas rudpuau3anus,
IIOJINMEpa3Has LeMHasl peaKLusl.

IpeBpariieHrs MUKpOOpraHu3MaMu COeTMHEHHH cepbl, pocopa, xernesa

ITpupoHble MUKPOOHOLIEHO3BI. DKOJOTHUECKUE CBA3H B MUKPOOHOIIEHO3aX.
CaHuTapHO-TIOKa3aTeJIbHbIE MUKPOOPTaHU3MBI [TOUBHI..

MeToapl KOJIMYECTBEHHOTO ydeTa MHKpoopraHu3MoB. OrpeneneHue KaueCTBEHHOTO

cocTaBa MUKpPOQIIOPHI.

10. CAMOCTOSTEJBHAS PABOTA CTYAEHTOB
Coneprxanue, TpeOOBaHMsI, YCIOBUS M MOPSAOK OPraHU3AIMHU CAaMOCTOSTENIbHOW paboThI

oOyJaromuxcs ¢ yuetoM Gopmbl 00ydeHus: onpeneistoTcss B cooTBeTcTBUM ¢ «llonoxenuem o6
OpraHu3allMl CaMOCTOSITEILHONH pPabOThl OOYYaIOLIUXCA», YTBEP)KICHHBIM YUEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 r.).

®dopma 00yUyeHUs — ouHasl.

dopma
. KOHTPOJIS
Bua camocTosITeIbHOI PadoThl O6nem
(nposepra
(npopabomka yuebHo2o mamepuana,
HasBanmue pa3aeioB u pewenus
Tem peuwenue 3aoau, peghepam, 00K1A0, B
KOHMPOIbHAs paboma, nod2omoeka | 4qacax sadav,
K coaue 3auema, 3K3ameHa u op.) pegpepama u
op.)
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OOBEKTHI, HCTOPHUS, e [Ipopabotka yueOHOTO Tectuposa-
3a/lati, HalIpaBJICHUA U MaTepuralia ¢ MCIIOJIb30BaHUEM HUE, YCTHBIN
HEPCIIEKTUBbI peCypcoB yaeOHO-METOIMYECKOTO U onpoc
PasBUTHS MHKPOOHOJIOTHH nH(pOpMaMOHHOTO obOecIIeueHUs

JUCLHIINHBI;

e JloaroroBka K TECTUPOBAHMUIO;

e [loaroroBka k craye 3a4yera
Mopgomnorns 1 e TIIpopaboTka yueGHOIO TectupoBa-
CHCTCMATHKa MaTepuaia ¢ UCII0JIb30BaHUEM HUE, YCTHBIN
MHKPOOPraHU3MOB peCypcoB yueOHO-METOIMUECKOTO U OIpoc

MH(POPMALIMOHHOTO 00eceueHHs

JUCLHUILINHBI,

e [loaroroBka K TECTUPOBAHUIO;

e IloaroroBka k crage 3a4era
OrtHouleHue e [Ipopabotka yaeOHOTO Tectuposa-
MHKPOOPraHu3MOB K MaTepualia ¢ UCIIOJIb30BaHUEM HUE, YCTHBIN
(haxTOpaM BHELIHEH pecypcoB yueOHO-METOIUYECKOTO U OIpoc
CpeabI MH(POPMALIMOHHOTO 00eCIeueHUs

JUCLHUILIVHBL,

e [loaroroBka K TECTUPOBAHUIO;

e lloaroroBska k craye 3a4yera
Crnoco0bI ¥ THIIBI e [IpopaboTtka yueOHOTO Tecrnposa-
MUTaHUS MaTepualla ¢ UCI0JIb30BAHUEM HUE, YCTHBIN
MHKpOOPraHH3MOB peCypcoB yueOHO-METOIUYECKOTO U orpoc

MH(OPMaLIMOHHOTO 00ecneveH s

JUCLHUILINHBL,

e [loaroroBka K TECTUPOBAHUIO;

e [loaroroBka k cnaye 3a4yera
PacnpocTpanenue e [IpopaboTka yueOHOTO Tectuposa-
MHKpPOOPTaHU3MOB B MaTepualla ¢ UCI0JIb30BAHUEM HUE, YCTHBIN
1Io1BC. pecypcoB yueOHO-METOIUYECKOTO U OIpoC

MH(OpPMaLIMOHHOTO 00ecneveHus

JUCLHUILINHBL,

e [loaroroBka K TECTUPOBAHUIO;

e IloaroroBka k cnage 3auera
Mertabonusm e [Ipopaborka yueOHOTrO Tectuposa-
MHUKPOOPraHUu3MOB. MaTepHaja ¢ HCIIOIb30BaHUEM HUE, YyCTHBIN
pespammenne peECYpCcoB yueOHO-METOIUYECKOTO U OTpoc
MHKpOOpraHH3MaMu nH(pOPMaLIMOHHOTO 00ecreyeHus
COEMHEHHH yTriIepoaa. JCIMTLTMHDL

e [loaroroBka K TECTUPOBAHUIO;

e IloaroroBka k craye 3auera
Vyactue e [Ipopaborka yueOHOTO Tectuposa-
MHKPOOPraHU3MOB B Marepualia ¢ UCIOJIb30BaHUEM HHE, YCTHBIN
KpYroBopoTe a30Ta B peCypcoB yaeOHO-METOIMUECKOTO U OIpoc

MIPHUPO/IE

UH(POPMALIMOHHOTO 00ecreueHHs
JMCIIUTIIIHBL;

e [loaroroBka K TECTUPOBAHUIO;
e [loxroroBka Kk ciaue 3auera
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8. | buonornueckas pukcanus | o [IpopaboTka y4eOHOTO Tecruposa-
MOIICKYIIAPHOT'O a30Ta MaTepHalia ¢ HCI0JIb30BaHUEM HUE, YCTHBIN
aTMocepet peCypcoB yaeOHO-METOIMYECKOTO U onpoc

nH(pOpMaMOHHOTO obOecIIeueHUs
JUCLHIINHBI;

e [loaroToBka K TECTUPOBAHUIO;
e [loaroroBka k cnaye 3auera

9. | lpespauienus e IIpopaboTka yueOGHOro Tectuposa-
MHKPOOpPraHn3Mamu MaTepualia ¢ UCIOJIb30BaHUEM HUE, YCTHBIN
COCIMHEHHH CepEl, peCypcoB yueOHO-METOIMUECKOTO U OIpoc
ocdopa, xenesa u ap. MH(POPMALIMOHHOTO 00eceueHHs

JUCUUILIAHBI;
e [loaroToBka K TECTUPOBAHUIO;
e [loaroroBka k ciaye 3auera
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@ - Pabouast mporpaMma JUCUUIUTAHBI

11. YYEBHO-METOJIHYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHUE
AUCITHITJIMHbI

a) Cncok pexomeHayeMoii JTHTepaTypbl

OCHOBHASI:
1. Benscosa, H. A. Mukpobuonorus : yuebuuk / H. A. BemsicoBa. — Munuck :
Brnmsiimas mikona, 2012. — 443 c. — ISBN 978-985-06-2131-3, — TeKeT : 21eKTpOHHBIIT
/I Ludposoii obpasoparencueii pecype IPR  SMART : [caiit] — URL:
https://www.iprbookshop.ru/20229. html
2 HerpycoB, 4. /. DKOMOTHS  MHKDOOPTaHH3MOB : y4eOHHK s  GaxanaBpos/
A.W. Herpycos ; oreercTBeHHBNI penaktop A.H. Herpycos.— 2-¢ m3n. — Mocksa :
Waparenseteo IOpaiit, 2022, — 267 ¢. — (bakanasp. Akajgemuueckuit kypc). — ISBN 978-5-
9916-2734-4. — Teker : anekrponnsni // Obpasosarenshas mnargopma IOpaiit [caiiT]. —
URL: https://urait.ru/becode/508952
JAONOJIHHTEIbHAS:

1. 3parudues, M. I'. Buonorus nous : yuebuux / J1. I'. 3parunues, Y. I1. BaGresa, . M.
3enoBa. — Mocksa : MOCKOBCKHI rocygapcTBeHHbI yHuBepcuter HMens M.B. Jlomonocosa,
2005. — 445 c. — ISBN 5-211-04983-7. — Tekcr : onexrtpounsii // Lludposoii
obpasosarensubiif pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/13055.html

2. [Morarypkuna-Hecteposa H. U. MeTonuyeckne peKOMEHIAUMH J[UIS CTYAEHTOB K

nabopaToOpHEIM 3aHATHAM IO MHKPOOHOJIOrHH, BHUpyconoruu : yueb. mocobme. Y. 1 / H.
U. Tlorarypkuna-Hecteposa, M. C. Hemosa, M. H. Apramonoma; Yal'V, UMDBu®K. -
Yapsuosck : Yal'V, 2015. - 3ary. ¢ skpana; Vimeetcs ney. aHaor. - DIeKTpoH. TeKCTOBBIE JaH.
(1 caitn : 945 K6). - Texer : anexTpoHHbIi. http://lib.ulsu.ru/MegaPro/Download/MObject/111

3. Xneboconora, O. A. TlouBoBeaeHse : yuebubii npaktukym / O. A. XneGoconosa, A. H.
Iyceiinos, — Mockga : Hayunsrii koncynsrant, 2017. — 36 c. — ISBN 978-5-6040393-2-8. —

Texer : snexrponnsii // Llngposoii o6pazoparensusii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/75470.html

yueGHO-MeToAH eCKAs:

l.AutonoBa K. A. MHKpoOpraHH3MBI M IOYBa : YueOHO-METOIMYECKOE MNOCOGHe st
nabopaTopHEIX paboT M CaMOCTOATENBHON pabOTHl CTYAEHTOB 3KOIOTMYEcKOro (axymbTera
HanpaslieHus NoAroToBku Gakanaspuara 05.03.06 - Dxonorus u npupojonons3opanue / M. A.
Antonora; Yiul'V, Dxoil. dak. - Yiesnosck : Yal'V, 2019. - HeonyGnukosanusiit pecypc; 3arn.
C OKpaHa. - ODNeKTPoH. Tekcrosble naH. (1 daiinm : 842 KB). - Tekcr : 3MeKTPOHHBI.
http:/lib.ulsu.ru/MegaPro/Download/MObject/6722

CornacoBano:

/ /7 4 .ng? '.7_(
Crennamicr genyiuit  Cragonsuukosa J1. P./ /'/‘F |74, 05, -2
Homsnocts coTpyanyka Hb OHUO MONHCh Jara
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@ - Pabouast mporpaMma JUCUUIUTAHBI

0) Iporpammuoe oGecneuenne

1. OC MicrosoftWindows
2. MicrosoftOffice 2016
3. «MoiiOduc CranpaprHeiiin

8) IIpoeccronanpubie 6asnr nanubIX, HH(POPMALHOHHO-CNIPABOYHBIE CHCTEMbI

1. D1eKTPOHHO-GHBIHOTEYHBIE CHETEMDI:

1.1. udporoii obpasopatenbueiii pecypc IPRsmart:anextponno-6ubnnoteunas cuerema
caiit / OO0 Komnauus«Aii Iu Ap Meauay. - Caparos, [2023]. ~URL:http://www.iprbookshop.ru. —
Pexcnm noctyna: ang sapernctpup. nonssosareneii. - Texer - JIEKTPOHHBIH.

1.2. OGpazosarenbHas nnatpopma FOPAUT -obpasoBarenbHblii pecype, 9JIEKTPOHHAas
Gubnuotreka : caiir / 000 DnekTpoHHoe u3natenseTBoOPANTY. — Mockea, [2023]. - URL:
https://urait.ru. — Pesxum noctyna: ans JaperucTpHp. nosib3oBatenei. - Teker : anekTpoHHbIi.

1.3. Basa mauHbIX «DaekrponHas Gubnuorexa TexHuyeckoro BY3a (OBC «Koncyapraut
CTYACHTa»):3/IeKTPOHHO-GubIHOTeuHas crctema : caiit / 000 «Ilonutexpecypen. — Mocksa,
[2023]. ~URL:https://www.studentlibrary.ru/cgi-bin/mbdx. — Pexnm moctyna: s sapeructpup.
nons3oBarenei. —TeKcT : aNeKTpOHHBII,

I.4. Koncynbraut Bpaua. DeKTpOHHAA MeTHLMHCKAS Oubanoreka :Gaza naumbix : caiir /
000 «Beicwas 1wkona oprausaumMu W YNpaBicHus  3apaBooXpaHeHHeM-KoMnnekcHbiii
MEIHUMHCKHIH KOHCANTHHr». — Mockea, [2023]. — URL: https://www.rosmedlib.ru. — Pesxum
AOCTyna: AN 3aperucTpyp. nonb3osareneii. — TEKCT : 3neKTPOHHBII.

1.5. Boabwas meauunnckas Gubnuoreka : 3NCKTPOHHO-OMONIHOTe HAs cucTema : caiit /
00O «Byxany». — Tomek, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxum Jocryna:
AJISL 3APEFUCTPHP. NoJb30BaTeneii. — TeKeT : 3neKTPOHHEII.

1.6. OBC Jlanb:aneKTpoHHO-GHEAHOTeYHAs CHeTEMa caiit/ 000 3BC «lauby. ~CamkT-
ITerepBypr, [2023]. —URL:https:/fe.lanbook.com. — Pexum jpoctyna:  ans 3apErHCTPHP.
nonb3osaresned. ~TeKCT : 3eKTPOHHBIA.

1.7. 5BC Znanium.com:snekTponto-6ubrnoteunas ciuctema : caiir / 000 «3uanuymy. -
Mocksa, [2023]. - URL: http://znanium.com . — Peskunm AOCTYNa: AJIst 3aPErHCTPHUP. MOAL30BATE eI,
- Texer : anexTpoHHBIit.

2. KoucyaprantIlmoc [Dnektponusii pecypc]: cnpaBouHas npasoBas chctema. /Q00
«Koncynstant TTntocy - DnektpoH. aax. - Mocksa :KoncyasrantTlntoc, [2023).

3.ba3bl JaHHLIX NePHOTHYECKNX H3Aa i

3.1. eLIBRARY.RU: Hayuwas onexTponnas GuGAMoTexka : caiir / 000 «HayuHas
OnekTponnas BuGnnoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesum JoCTyna : Ans
aBTOPH3. NOJIb30BaTENe#. — TeKCT @ 3/eKTpOHHBII

3.2. DnektponHas Gubnuorexka «M3natensckoro noma «I'pebennukos» (Grebinnikon) :
daeKTporHanbndanoTexa / 000 U1 «Ipebennukony. — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesxum AoCTynma : Ansd aBTOPM3. MoOJb3oBaTeneif. — TekcT
DJIEKTPOHHBIH.

4. @ecgepanbuasi rocysaperBeHHas uHpopmaunonnas cucrema «Haunonanbuas
JIEKTPOHHAs GubAHOTeKa»:INeKTPOHKas GubnHoTeka: caiir / GI'BY PIB. — Mocksa, [2023]. -
URL:https://u36.pd. — Pexum mocryna: ans monbpaosateneii HayuyHoH OuGnuorexu. —TekeT :
BAEKTPOHHBIH.

5. Poccuiickoe obpazoBanne: (enepanbupiit nopran / yupeautens GrAY «DOHULTO». —
URL: http://www.edu.ru. — Teker : 3nekTpoHHBii.

6. JexTponnas Gubanoreunas cucrema Yal'y - MOAY/Ib «DNeKTpoHHasa OHOIHOTEKAY
ABHUC Mera-TTPO / 000 «Jlara Dkcnpecey. — URL:http://lib.ulsu.ru/MegaPro/Web. — Pesxcin
ACCTYNA :ANA NO/L30BaTENCH HayYHOH GuOaHOTEKH. — TeKCT : 21eKTPOHHLI,

Cornacoano: S L ; //// e

Lo Goatlicert_ .///7/ /ﬁ%,;/e«—: 127 | R //4".(2{}&”,2}
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12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHBbI

@ - Pabouast mporpaMma JUCUHUILUTAHBI

Ayautopuu Ui MIPOBEJICHNS JEKIUI 1 CEMUHAPCKUX 3aHATHUH, 1a00paTOPHBIX padoT, Ui
IPOBEJICHUS TEKYIIIETO KOHTPOJISL ¥ IPOMEKYTOUHOM aTTECTAIMH, TPYIIIIOBBIX U MHIMBHIYAIbHBIX
KOHCYJIbTALIUM.

AyIuTOpHH YKOMIUIEKTOBAHbI CHEIMAIHM3UPOBAHHON Mebenbro, yueOHOW JTOCKOW. Aynu-
TOPHH JJIsI TIPOBEICHUS JIEKLIUI 00OpYZOBaHBI MYJIbTHUMEIUHHBIM 00OPYIOBaHUEM IUISl TPEO-
craBieHuss uHMopMmanuu OonbmION ayauTopuu. [lomermieHust Ui CaMOCTOSITENbHOW pPaboThI
OCHAIIICHbl KOMITBIOTEPHOM TEXHHUKOW C BO3MOKHOCTBIO TOAKIIOUEHHS K ceTn «/HTepHeT» u
o0ecrieueHreM JI0CTyma K 3JICKTPOHHOH WH(POPMAIIMOHHO-00pa30BaTeIbHON Cpelie, AIEKTPOHHO-
O6uOIMOTEeYHOH cucTeme.

13.CIIEMUAJIBHBIE YCJIOBUSA JIA OBYYAIOIIUXCSA C O'PAHUYEHHBIMH
BO3MOXHOCTAMMH 310POBbSA

B cnyyae HEeoOXxonuMocTH, 00y4YarOIIMMCS U3 YMCIIA JIUI ¢ OTPAaHUYCHHBIMHA BO3MOXKHO-
CTSIMH 3JI0pOBBsI (IT0 3asIBICHUIO O0YYarOIIErocs) MOTYT MpeIaraTbCsi OJHU U3 CIEAYIOIINX Ba-
PHAHTOB BOCHPUATHSA UHPOPMAIMU C YUYETOM HMX MHAMBHIYATBHBIX MCUXO(PU3UYECKUX OCOOEH-
HOCTE:
—  JUIA JIUI C HApYIICHUSMH 3pEHUS: B IEUaTHOH (opMe yBeIWYeHHBIM mpudToM; B (op-
M€ OJJIEKTPOHHOTO JOKyMeHTa; B ¢opme aynuodaiina (mepeBos ydueOHBIX MaTepuanoB B
aynuodopmar); B medatHoil popme Ha s3bike bpaiins; WHIUBUAYaNbHbIE KOHCYIBTAIMU C TIPH-
BJICUEHUEM TH(IOCYPAONEPEBOIUNKA; MHAUBHUIYabHBIE 3a/1aHUS U KOHCYJbTAIIUN;
— IS JIUI] C HApPYIICHUSIMU CIIyXa: B IeyaTHOU ¢opme; B popMe 3JIEKTPOHHOTO JOKYMEH-
Ta; BUAEOMaTepuasbl C CyOTUTpaMH; MUHIUBUIyalbHbIe KOHCYIbTAIIUU C MPUBJICUCHUEM CYPIIO-
MEepeBOUNKA; MHIMBUyaTbHbIC 3aJaHUS M KOHCYJIbTAIUY;
— JUTSL JIUIT C HApYIIEHUSIMUA OTIOPHO-IBUTATEIILHOTO anmapara: B meyatHou ¢popme; B Gpop-
M€ JIEKTPOHHOTO IOKyMEHTa; B opMme ayanodaiina; UHAMBUyalbHbIE 3aJaHNUs U KOHCYJIbTa-
117078
B cilydae HE00X0IMMOCTH HCIOJIb30BaHUS B yueOHOM nporecce
YaCTUYHO/MCKIIIOYUTEIBHO IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH, OpraHu3anus padoThl
[IIC c¢ obywaromumucs ¢ OB3 wu wuHBanMzaMu mnpeaycMaTpUBaeTCd B AJIEKTPOHHOU
WH(POPMAIIMOHHO-00pa30BaTENBHON Cpelle ¢ YYeTOM WX HWHAWBUAYAIBHBIX ICUXO(MU3NIECKUX
0COOeHHOCTEH.

PazpaboTunk // - V//WW( keg? /%{ i d //éé c‘ocﬁ&‘&/& A4

1%
&éﬂnucs JIODKHOCTD dUO

12.05.2023 r.
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Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET
@ - Pabouast mporpaMma JUCUHUILUTAHBI
JUCT UBMEHEHUH
Ne Conep:xaHue U3MeHEeHUs WIN CCbUIKA HA OUO Monnuck Hara
n/n npuJjiaraeMblii TeKCT U3MEHEHUs 3aBeyHouiero
kadenpoii,
peaaun3youiei
JAUCIHUTIHHY/BBI-
NycKaIen
Kadeapoit
1 Buecenne w3menenudt B 1. a) Coucok | Cnecapes C. M 416.05.2024
pexomenmyemoit nmutepatypsl m. 11 «YueOHo- 7
METOANYECKOE u MH(GOPMAITUOHHOE 2
oOecrieueHne JUCIUILUIMHBY ¢  O(QOPMIICHUEM
NPUIOKEHUA 1
2 Brecenue U3MEHEHUI B ILII. B) | Cnecape C. M X +,16.05.2024
[MpodeccuonanbHbie 0a3ml JTAaHHBIX, /

WHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI 1. 11
«YueOHO-MeTOIMYeCKOe W HWH(POPMAIMOHHOE
o0ecriedeHne JUCHUIUIMHBED C O(QOpMIICHHEM
MIPWIOKEHNUS 2
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MHUHHCTEPCTBO HAyKH H BEICIIEro oOpa3oBanus PO dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET

[Tpunoxxenue 1

11. YYEBHO-METOJIWYECKOE M HTH®OPMAIIMOHHOE OBECIIEYEHUE
T CHATITAHBI

@ - Pabouast mporpaMma JUCUHUILUTAHBI

a) CnucoK peKoMeH/yeMoil JTuTepaTypsbl

OCHOBHASI:
1 BensicoBa, H. A. Mukpo6uonorus : yueOnuk / H. A. bensicoBa. — MuHck : Beimiimas
mkona, 2012. — 443 ¢. — ISBN 978-985-06-2131-3. — Texkcr : anmekrponHbiit // Iudposoii
obpazoBarenbhbiil pecypc [IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/20229.html
2 Herpycos, A. . Dxonorusi MUKpOOPTaHU3MOB : ydeOHUK Juisi OakanaBpoB / A. M. Herpycos ;
oTBeTCTBEeHHBIN pepakTop A. M. HerpycoB. — 2-¢ u3n. — Mocksa : U3narensctBo HOpaiit, 2022, —
267 c. — (bakanaBp. Akagemuueckuid kypc). — ISBN 978-5-9916-2734-4. — Tekct : 2JIeKTPOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/508952

AOMOJIHUTEIbHAA:
1. 3BsrunneB, M. I'. buonorus nmous : yueonuk / JI. I'. 3Bsarunnes, U. I1. babseBa, I'. M. 3eHoBa.
— MockBa : MOCKOBCKHI roCy1apCTBEHHBIN yHUBepcuTeT nMeHn M.B. Jlomonocoa, 2005. — 445 c.

— ISBN 5-211-04983-7. — Texkct : snextponnsiii // LudpoBoit obpazoBarensublii pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/13055.html

2. [Torarypkuna-Hecreposa H. WM. Meroauuecknue pekOMEHAAMUA JJISI  CTYIAEHTOB K
Ja00paTOPHBIM 3aHATHSIM [0 MHKPOOHMOJIOTWH, BHUpycoJioruu : ydeb. mocobme. Y. 1 / H.
W. Iorarypkuna-HectepoBa, . C. HemoBa, M. H. ApramonoBa; Yal'V, UMOu®K. - YipsiHoBCK :
Yal'V, 2015. - 3arn. ¢ skpana; Mimeercs ned. aHayor. - DNeKTpoH. TeKcToBble AaH. (1 daiin : 945 KO). -
TekcT : anexkTpoHHbIU. http://lib.ulsu.ru/MegaPro/Download/MObject/111

3. Xneboconora, O. A. I[louBoBenenue : yuebnsiit mpaktukym / O. A. Xnebocomnosa, A. H. ['yceitHoB.
— Mocksa : Hayunsiii xoncymerant, 2017. — 36 ¢. — ISBN 978-5-6040393-2-8. — Tekcr :
anekTpoHHbI //  LludpoBoit oOpazoBarenvHbiii pecypc IPR  SMART : [caiit]. — URL:
https://www.iprbookshop.ru/75470.html

y4eOHO-MeToAuYecKas:

1.AnToHoBa XK. A. MUKpOOpraHu3sMbl M o4Ba : y4eOHO-METOAMUECKOE TocoOue /i 1ab0paTOPHBIX
paboT U caMOCTOSATENBHON PabOThl CTYIEHTOB HKOJIOITMUYECKOTO (haKyIbTeTa HANPaBICHUs IOJTOTOBKU
6akanaspuata 05.03.06 - Okonorust u npupojononszoBanue / XK. A. Antonona; Ynl'yY, Dkon. dak. -
VapsaoBck : Yal'Y, 2019. - HeomyOnukoBaHHBIN pecypc; 3ari. ¢ 3KpaHa. - DJIEKTPOH. TEKCTOBHIE JaH.
(1 cpaiin : 842 KB). - Tekcr : anextponnsIit. http://lib.ulsu.ru/MegaPro/Download/MObject/6722

Cornacosano:

I nasubiit On6amorexkaps Hb Val'V /Cragonsuukosa J1LP./ ﬁ/ Z"‘/’ 12.05.2024 r.
1

JLO/KHOCTS COTPYAMMKS HayuHoi OndimoTexkn DHO NOANMCS 2
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@ - Pabouast mporpaMma JUCUUIUTAHBI

[Tpunoxenue 2

IIpogheccuonanvroie 6azvl OaHHbIX, UHPOPMAYUOHHO-CHPABOUHBLE CUCTNEMbL

1. DeKTpOHHO-0MO./IHOTEeYHbIE CHCTEMbI:

1.1. Ludporoit obpasosatenbhblii pecypc IPRsmart : anekrponHO-0MONMHOTEYHAS cUCTEMA :
caiit / OO0 Komnanust «Aii [Tu Ap Menuay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexxum moctyna: a71st 3aperucTpup. Monb30BaTesei. - TeKCT : 31eKTPOHHBIH.

1.2. OGpazoatensas miatpopma KOPAMT : obpasoarenbHbIi pecypc, 3MeKTPOHHAs
GubamoTeka : caiit / OO0 DiekTponHoe M3matenbeTBo «FOPAMT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexum octyna: Uit 3aperucTpup. Moab30BaTeneH. - TeKCT : 3IEKTPOHHBIN.

1.3. baza nmanHbIx «DnektpoHHas Oubmmoreka TexHuueckoro BY3a (OBC «KoncynpranT
CTyJIEHTa») : 3JIEeKTpOHHO-OuOmoTeunas cuctema : caiit / OOO «Ilonurtexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyna: st 3aperucTpup.
moJib3oBaTelneit. — TEeKCT : 3JIeKTPOHHBIMN.

1.4. KoHcyapTauT Bpaya. DJIeKTPOHHAs MEIUIMHCKast Oubnuoreka : Oa3za JIaHHBIX @ CalT /
OO0 «Beicmiass mIKOJda OpraHM3alid W YIpaBlCHHs 3/IpaBoOXpaHeHHeM-KoMIueKCHbIH
MEIUIUHCKUM KoHcanTuHr». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYIIA: ISl 3apETUCTPUP. MTOIb30oBaTeNel. — TeKCT : 7eKTPOHHBIH.

1.5. Bounplas MeuIMHCKast OubIHOTEKa | 3JeKTPOHHO-0uOmmoTeuHast cucteMa : caiit / OO0
«byxkamy». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryna: s
3aperucTpup. monb3oBareneif. — TeKeT : 271eKTPOHHBIH.

1.6. OBC Jlaub : anekTpoHHO-0HONMMOTeuHast cuctema : cailt / OO0 DBC «Jlaub». — CaHKT-
[erepbypr, [2024]. — URL: https://e.lanbook.com. — Pexum pocTyma: Ui 3aperucTpup.
noJsib3oBaTesel. — TeKCT : 2eKTPOHHBIH.
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