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PaGoyas mporpamma cocrapnena Ha OCHOBaHWM TpeboBanuii DenepanbHoro
FOCYNapCTBEHHOrO  00pa3oBaTeNILHOTO — CTAaHHApPTAa  BBICIIEro obpasoBanus  —
bakanaBpuaT 110 HaNpaBJIEHUIO MONrOTOBKH 36.03.02 3oorexHus, YTBEP)KIeHHOI'0
Muno6pHayku Poccuu ot 22 ceHrsibpst 2017 r. Ne 972 (8 pen. IIpukasa Muno6pHayku
Poccuu ot 27.02.2023 Ne 208).

IIporpammy paspa6oran(u):

Houenr xadenpb: Mukpo6uooru u 7/ 1
TUT'MEeHb] )KUBOTHBIX Qi Kammamnoga C.B.

(nosokHOCTR) NOATHCH DPHUO




1. [Inanupyemble pe3yJIbTaThI 00y4eHHs N0 TUCHUILINHE, COOTHECEHHbIE
¢ pe3yJbTaTaMu OCBOEHHS 00Pa30BaTe/IbHOM MPOrPaMMbl

Hucuunnuna Mukpobuonoeus ¢ OCHO8AMU BUPYCONO2UU B COOTBETCTBHHM C TpPEOOBaHUAMU
@®I'0OC BO u HanpasieHna Ha HOPMUPOBAHHE CIETYIONMX KOMIIETCHIIUNA:

OIIK-1. CnocoGeH onpenensiTh OMOJIOTHYECKUN CTaTyC, HOPMATHBHBIE OOIIEKIMHUYECKHE T10-
Ka3aTeJyd OPraHOB M CUCTEM OpPraHW3Ma )KMBOTHBIX, @ TAK)KE KAUeCTBA ChIPbs U MPOTYKTOB KUBOTHOTO
U PACTUTEIBHOTO IPOUCXOXKICHUSI.

OIIK-6. Cnoco0OeH naeHTH(PHUIUPOBATH OMACHOCTh PUCKA BO3SHUKHOBEHUS U PACIPOCTPAHEHUS
3a00JIeBaHUI PA3IUYHON ATHOJIOTHH.

Tabnuia 1 — CBs3b pe3ynbTaToB 00yUeHUs C MIPHOOPETAEMbIMU KOMIETEHIIUSIMHU

Kon u Kon n HanmeHOBaHME 3ariaHupOBaHHbIE

HAMMEHOBAHHME | MHIUKATOPA JOCTHIKCHHS pe3yabTaThl 00y4YeHUS

KOMIETEHIIUN KOMIIETEHINH
OIIK-1. Cnoco- | MOIIK 1.1 Omnpenensier | 3HaTh:
OCH ompenessaTh | OMOJIOTHUECKUU  CTaTryc, | - pa3HooOpaszue Mupa MUKpoOoB. OcoOeHHOCTH Oak-
OMOJIOTUYECKHI | HOPMATHBHBIC OOIIEKIIN- | TEPUH U KyJIbTUBUPOBAHUS BUPYCOB;
CTaTyC, HOpMa- | HUYECKHE  TIOKA3aTeNd | yMeTh:
TUBHBIC 00- | OPraHoB M CHCTEM oOpra- - TPOJEMOHCTPUPOBATH TIOHUMAaHUE POJH JHC-
NICKIMHUYECKUE | HA3Ma )KUBOTHBIX. UIUIMHBI B PO ECCHOHANBHON IeaTenbHOCTH. ['0-

[IOKa3aTeNIxd Op-
TFaHOB U CHCTEM
opraHusma >XH-
BOTHBIX, a TAKXKE
KauecTBa ChIPbs
51 IIPOYKTOB
JKUBOTHOTO  H

TOBUTbH, OKpaIIMBaTh, MUKPOCKOMUPOBAThH Ipera-
partsl;

BJIA/IeTh:

- METOZaMH UCClIeIOBaHUS MOP(HOIIOTUYECKUX U (DU~
3MOJIOTUYECKUX OCOOEHHOCTSIMU MHUKPOOPTaHU3-
MOB.

HNOIIK 1.2 Buaageer

3HaThb:

PACTUTENIBHOTO | HAaBBIKAMHU  UCIIOJB30Ba- | - POJIb MUKPOOPTAaHU3MOB B )KM3HU ILJIAHETHI;

MIPOUCXOXKIE- HUS  (DU3HOJIOTO-OMOXH- | - MUKPOOHOTY JKUBBIX OPTaHU3MOB;

HUSL. MUYECKUX METOJOB MO- | yMeTh:
HUTOPHHTAa  OOMEHHBIX | - MPOJEMOHCTPUPOBATh OHUMAHHUE POJIM MHKPO-
MPOIIECCOB, a TAaKXKe Ka- | OPraHU3MOB B KPYroBOPOTE BEIIECTB, KaK OCHOBBI
YeCTBa CHIPhS U MPOIYK- | YCTOMYMBOCTHU KHUBBIX CUCTEM M OHOC(EPHI B LIETIOM;
TOB JKHBOTHOTO U PAaCTH- | BJIAJIE€Th:
TEJILHOTO  TPOMCXOXJIe- | - YMEHHEM JIOTHYECKH BCTPanBaTh 3HAHUS TUCIIH-
HUSL. TUTMHBI B CBOIO MPOodeccuio.

OIIK-6. Cnoco- | HOIIK 6.1 BrigBiseT | 3HATh:

O0eH uaeHTudU-
[IUPOBaTh OIlac-
HOCTB pHicka
BO3HHUKHOBEHUS
U pacmpocTtpa-
HeHHUs 3a00JieBa-
HUWA Pa3au4HOU
ATHOJIOTHHU

(hakTOphl pUCKA BO3HHK-
HOBEHHUS M PacIpocTpa-
HEHUsI 3a00JIEBaHHI pa3-
JTUYHON ITUOJIOTHH

- OCHOBHBIX BO30ynuTelell 300aHTPOIOHO3HBIX,
OaxkTepuaibHBIX U BUPYCHBIX MH(EKIMOHHBIX 00-
JIe3HEI;

yMeThb!

- UCNOJIb30BaTh 3HAHUS CBOWCTB MUKPOOPTaHU3MOB
JUISL UX UIEHTU(UKALINN;

BJIAJIeTh:

- Merogamu auddepeHnuanuy MUKPOOPTaHU3MOB
110 MUKPOCKOIIMYECKON KapTHUHE.

HNOIIK 6.2 Aramusupyer
(baxTopsI OIaCHOCTH
pHUCKa BO3HHKHOBEHUS U
pacripocTpaHeHust 3a00-
JIEBaHUI pa3IM4YHON
ITUOJIOTUH

3HATH:

- MUKPOOPI'aHU3MBbI KOPMOB, MsiCa, MOJIOKA, KHCJIO-
MOJIOYHBIX ITPOJYKTOB;

yMeThb:




- OTpEeNEesATh MUKPOOHYIO 00OCEMEHEHHOCTh BO3-
Ayxa, BOIAbl, KOPMOB U )KI/IBOTHOBO,Z[‘-ICCKOI\/JI npoaykK-
1IUH;

BJIA/IETh:

- METO/JIaMH MHUKPOOHMOJIOTHYECKUX HCCIIeI0Ba-

HHU.

2. MecTO TMCUUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
Hucturummna Mukpoduono2us ¢ 0cHo8aMu Upycoi02uts OTHOCUTCS K 00s13aTeTbHON YacTu.
JlanHast TUCIUIUIMHA ONMpPaeTCs Ha KYpPChl AUCHUILTUH: «XUMUA», «bnoxumusy, «Pusuka c oc-

HOBaMun 6HO(bH3HKH)), «DPU310I0rus JKUBOTHBIX U 3TOJIOTUS» U ABISETCI OCHOBOU AJIg ITOCJICAYOIICTO
U3Yy4YEeHUS TUCHUIUTUH: «OCHOBBI OMOTEXHOIOTHIY, « TeXHOIOTHs epBUYHON NepepaboTKU MPOAYKTOB
JKUBOTHOBOJCTBA», «300THUrueHa», «OCHOBBI HAYyYHBIX HCCIEIOBaHUN», «OCHOBBI BETEpUHAPUNY,
«KopMienune KUBOTHBIX», « BHOXUMHUS MOJIOKA U MSICaY.

3. Conep:xaHue IUCHUIIMHBI (MOTYJIS)
Pacrnipenenennie yacoB o TeMaM U BUJIaM 3aHATHI MpeACTaBIsAeTCS B Tabnuie 2.
Tabmuua 2.a — Ounas popma o0ydeHus

KonngectBo yacoB Dopmu-

IJJ;_)I HanmenoBaHue pa3fienoB U TeM Jlex- iii’_ C;)?_d' Bj’go ﬁZfﬁ‘;_e

I s Oota | Teme TCHIIMA
1 2 3 4 5 6 7

1 Beenenne B muctumiuHy «MukpoOuomnorust ¢ | 2 4 2 8 OIIK-1
ocHOBaMu BHUpycosiorum». IIpenmer u 3agaun MUK-
pobuonoruu u Bupyconoruu. Kparkue cBeneHust 00
OTKpBITUM BUpycOB. CBsA3b mpeamera ¢ APYTUMH
JHCITUTUTHAMH.

2 buopa3znoobpa3ue Mupa MUKPOCKOITMYECKUX Cy- | 2 2 4 OIIK-
IIECTB. 1,

OIIK-6

3 [IpaBuna paboThl B MUKpOOHOJIOTHYECKO U BU- 4 2 6
pyconoruueckoi jabopatopusax. OOopynoBaHue OIK-1
nabopaTtopun. MHCTpyKTax O TEXHUKE O€3011aCHO-

CTU. ["pynmbl MaTOreHHOCTH.

4 OcobeHHocT MOPQOJOTUU MPOKAPUOT TpU 4 2 6
U3yYEHUU B CBETOBOM MUKpockore. [IpocTteie u OIIK-1
CJIO’KHBIE METO/IbI OKPAITUBAHMSL.

5 Mopdomnorusi MUKpOOPTaHU3MOB - OaKTepHH, 2 2 4 8 OIIK-
apxei, BUPYCOB U MHUKPOCKOIIMYECKHX 3YKApPUOT B 1,
3JIEKTPOHHOM MHUKPOCKOIIE. OIIK-6

6 OcoOenHocTy MeTabon3Ma y MpoKapruoTa 2 2 4 OIIK-

1,
OIIK-6

7 MukpoopranusMbl 1 OMOTHYECKUE U a0HO0THYe- 4 2 6 OIIK-

CKHUE (PaKTOPBI OKPYKAIOLIEH CpeIbl. 1,
OIIK-6

8 OCHOBBI CCTEMAaTHKH BUPYCOB, OMOXUMUS BU- 2 2 4 OINK-1
PYCOB.

9 B3anMozeiicTBre BUpyca U KJIETKH 2 2 4 OIIK-1

10 PHK u IHK cogxepsxariue BUpychl, X 0coOeH- | 2 2 2 6 OINK-1
HOCTH U TIPUMEPBHI.




11 MuxkpoOuosnorus KOpMOB. 2 1 3 OIIK-
1,
OIIK-6

12 MuKpoOpraHusMbl, MEPENAIOLIUECS YEIOBEKY 2 2 4 OIIK-

4yepe3 )KUBOTHOBOTYECKYIO MPOTYKIIHIO. 1,
OIIK-6

13 MukpoOHOIOTUYECKOE UCCIIEAOBAHNE MOJIOKA 1 4 4 OIMK-1
MOJIOYHBIX TPOAYKTOB.

14 MukpoO6uosoTust Msica U Suil. 2 2 OIIK-1
KonTponbnas padora 12 12
[ToaroToBka K 3K3aMeHy 27 27
Hroro: 14 30 64 108

Tabmuna 2.6 — 3aounas popma o0ydeHus
KommuectBo yacos dopmu-
13191 HauMeHOBaHKE pa3eioB U TeM Jlex- iii’_ Cpa:f' HECTZ;’e Ez;ﬁ{e
W g 6ota TCHIMA
1 2 3 4 5 6 7

1 BBenenue B aucuumimay «MukpoOuosorus ¢ | 2 4 6 OIIK-1
ocHOBaMu BHpycosiorun». [Ipenmer u 3agaun Muk-
pob6uonoruu u Bupycosoruu. Kparkue cBenenus oo
OTKpBITUHM BUPYCOB. CBs3b MpenMeTa ¢ Jp. JUCLU-

IUIMHAMU.

2 buopasnoobpasue Mrupa MUKPOCKOIIUYECKUX CY- 4 4 OIIK-1,
LIECTB. OIIK-6

3 ITpaBuna paboTsl B MUKPOOHOIOrMYECKON U BU- 2 4 6
pyconoruueckoir saboparopusix. OOopynoBaHue OIK-1
nabopaTopun. MHCTpyKTaXx M0 TeXHUKE Oe30acHo-

CTU. ["pynmbl MaTOreHHOCTH.

4 Ocobennoctr MOp(OJIOTHUH TPOKAPUOT MPU U3Y- 4 4
YEHUU B CBETOBOM MUKpockore. [IpocTeie u ciox- OIIK-1
HBIE METOJIbI OKPAIINBAHHSL.

5 Mopdororust MHUKpPOOPraHMU3MOB - OaKTepHH, 5 5 OIK-1
apxeid, BUPYCOB U MHUKPOCKOITMUYECKUX JdyKapuoOT B OHK-61
JIEKTPOHHOM MHKPOCKOIIE.

6 OcobenHocTr MeTaboM3Ma y IPOKapruoT 6 6 OIIK-1,

OIIK-6

7 MuKpoopranu3Mel 1 OMOTHYECKHE U a0HMOTHYE- 2 6 8 OIIK-1,
ckre (PaKTOpPHI OKPYIKAIOIIEH CPEIBI. OIIK-6

8 OCHOBBI CUCTEMATHUKH BUPYCOB, OMOXUMHUS BU- 6 6 OINK-1
PYCOB.

9 B3anmoneiicTBrue BUpyca v KJICTKH 6 6 OIlK-1

10 PHK u IHK conepkamue BHPYCHI, X 0COOEH- | 2 6 8 OINK-1
HOCTHU U IPUMEPBHI.

11 MuKpoOHOIIOTHST KOPMOB. 6 6 OIIK-1,

OIIK-6

12 MuKpoopranusMbl, NEPENAOLINECS YEIOBEKY 4 4 OIIK-1,
4yepe3 )KUBOTHOBOJYECKYHO IPOAYKIIMIO. OIIK-6

13 MukpoOGHOJIOTHYECKOE NCCIET0BAHNE MOJIOKA U 2 4 6 OIK-1
MOJIOYHBIX TPOAYKTOB.

14 MukpoOuoiorust Msica u suil. 2 4 6 OIIK-1

KonrtponsHas pabora 18 18




[ToaroroBka K 9K3aMeHy 9 9
Hroro: 4 8 96 108

VueOHast IeaTeIbHOCTh COCTOUT U3 JICKIHA, 1a00paTOPHBIX 3aHATHI, CAMOCTOSTEIILHOM pabOThI
¥ KOHTPOJIbHOM pabOTHI.

3.1. Copnep:xaHue pa3/iesioB U TeM

Tema 1. Beeoenue ¢ oucyunauny «Mukpoouonozusa ¢ ocnosamu supyconozuuy. Illpeomem u
3a0ayu muxkpoouonocuu c ocnoeamu eupyconocuu. Kpamkue ceedenuna 06 omkpoimuu eupycoe.
Céa3b npeomema c Op. OUCUYUNITUHAMU.

[Tpenmer u 3a1aun MUKPOOHOJIOTMH, HAUMHAS C MOMEHTA BO3HUKHOBEHUS. VICTOpUS OTKPBITUS
BUPYCOB. 3HAUCHUE AUCIMIUIUHBI JUIsd OaKaiaBpa.

Tema 2. buopaznooopasue mupa MuKpOCKORUYECKUX CYu4ecma.

Pa3mepsl pa3nuyHbIX MpeACcTaBUTEICH MUKPOMEPA, UX (popMa, OpraHU3aIus KIETKH; HEKJIeTOY-
HbIEe (OPMBI J)KU3HU (BHPYCHI, BUpoHabl). Jnuddepenuanys MUKpoOHOIOTHH.

Tema 3. Ilpasuna pabomel 6 MUKPOOUOIOZUHECKOU U GUPYCOSI0ZUYECKOIL 1AOOPAMOPUSX.
Oobopyoosanue nadopamopuu. Hncmpykmasic no mexuuke 6ezonacnocmu. I pynnel namozennocmu.

[TpaBuna paboThl B MUKpOOHOIorndeckoi sadboparopun. OcoOeHHOCTH pabOThI B BUPYCOJIOTH-
yeckoi staboparopun. Kimaccudpukaiysi MEKpOPraHU3MOB IO TPYIIIaM MaTOTeHHOCTU. TexHuka 0Oe3-
OIMACHOCTH, 000pYyI0BaHUE MUKPOOUOIOTHUECKOI T1ab0paTOpHu.

Tema 4. Ocodennocmu mopgonozuu npoxapuom npu u3y4eHuu 6 c6emo60M MUKPOCKONe.
Ilpocmute u cnoscnvle Menoovl OKPaAIUGAHUS.

Mopdomnorusi MUKpOOPTaHU3MOB B HEOKPAIICHHOM COCTOSIHUU. TeXHUKA OKPALIMBAHUS TIPO-
CTBIMU METOJIaMU U CIIOKHBIMH. MUKPOCKOII U €ro YCTPOHCTBO, UMMEPCUOHHBIE 0O BEKTHBEI.

Tema 5. Mopghonozusa mukpoopzanuzmos - 6akmepuil, apxeil, UPYco8 U MUKPOCKORUYECKUX
IYKapuom 6 31eKmpoHHOM MUKPOCKone.

[TpuHIMIT yCTPONCTBA ANEKTPOHHOIO MUKPOCKONA, €ro Bubl. [1oAroTroBka 00BHEKTOB AJ11 MHUK-
pockonuu. OTINYUTEIBHBIE YEPTHI IPOKAPUOT OT KJIETOK DYKapHOT.

Tema 6. Ocobennocmu memabdonuzma y npoxkapuom

OcobeHHocTr aHaboIM3Ma U KaTaboIu3Ma MUKPOOPraHU3MOB. THIIBI MUTaHUS MUKPOOPIraHU3-
MOB. D@0oTO 1 XemMoTOpdusi, aBTO U rerepoTpodus. OCOOEHHOCTH NMUTAHUS U TTOTYUYEHUE SHEPTHUH MUK-
po6Hoit knetkoit. Knaccugukanus ¢pepmentos. [IpeBpaiieHre MUKpoOpraHu3MaMy B IIPUPOJIE COETH-
HEeHUil yriepona, azota, pocdopa u ap. [loceBb MUKpOOPraHU3MOB Ha pa3IMyuHbIe TUTATEIbHBIE CPEIbI.
Crnopsl 1 ux ctpoerne. Merons! crepunuzanuu. [loaroroska nocyzasl k crepuinnsanuu. Pazosas nocyna
JUISL KyJIbTUBUPOBAHUS.

Tema 7. Mukpoopzanuszmol u Guomuyeckue u adbuomuieckue HaKmopvl OKpyHcarouieil cpeosvl

KynbTuBupoBaHue a’poOHBIX U aHa3pPOOHBIX MUKpOOpraHu3MoB. [lelicTBue ynbTpaduonero-
BbIX, PEHTI€HOBCKUX JIydeil. AHTHOMOTHKU. MyTarensl. baktepuodaru.

Tema 8. Ocnogvl cucmemamuxu upycos, OUOXUMUS GUPYCOG.

Oco0eHHOCTH XMMHYECKOI0 COCTaBa BUPYCOB. benku, HyKJIeHMHOBbIE KUCIIOTHI, YTII€BObI U JIH-
IUJIbI B COCTaBe BUPHOHOB. Bupycsl mpocteie U ciaoxHble. OCOOEHHOCTH CTPYKTYpbI BUpYcHBIX JJTHK 1
PHK. O6mas xnaccupukanus: npynutdarsie JJHK n PHK, ognonutuarsie JIHK n PHK, xonbuessie
(bopMmBbl, cBEpXCIHpATH3ALHUS.

Tema 9. Bzaumooeiicmeue supyca u Kiemku

JIBe hopmbI B3auMoeiicTBUS BUpYyca ¢ KiaeTkor. O01ee mpeacTaBiIeHNe O TPAHCISIUU HHDOP-
marmonHbix PHK, tpanckpumniuu JIHK u npoGieme perymisaiuu BelpaxxeHus TeHeTudeckoi nudopma-
1uu BUpycoB. PazHooOpasue crnoco0oB MpOHUKHOBEHHE BUPYCHOT'O reHoMa B KJleTKy. da3bl BUpYCHOI
uHdpekuu. buonornyeckas cnenunpuyHOCTs BUPYCcOB. CXeMbl PEIIMKAMM BUPYCOB C MO3UTHBHBIM
PHK renomowm, ¢ seratuBasiM PHK remomom.

Tema 10. PHK u /THK codeporcanue eupycol, ux 0co6eHHOCMU U NPUMEPDL.

®ary, cTpyKTypa UX TeHOMOB. [InKkopHaBUpYCHI, 001I1ast XapaKTEPUCTHKA, OMOJIOTHUECKUE 0CO-
O6eHHOCTH. PeTpoBHpYCH M IPUHITUTT 0OPATHOW TpaHCKpHUIIIIUK. [[pyrue npeacTaBUTeIn BUPYCOB ATOU



rpynmel. JIHK conmepikamue Bupychl, ux ocobennoctd. I[ToHSTHE O TpaHCKpUIIUK BUpPYCcHBIX JIHK.
['epriec Bupycel. [Ipyrue npeacraBurenn BHPYCOB 3TOH TPYIIIIBI.

Tema 11. Muxpobuonozua xopmos.

Ponib MHKpOOpPraHu3MOB mpH 3aroToBke cena, ceHaxa, cuioca. OCHOBHbIE MHKPOOHOJIOrHYeE-
CKHE TIpOIeCChl, poTekaioue B cunoce. [Ipusnakn cunoca xopomero kayecTsa.

Tema 12.Mukpoopzanuszmet, nepedaroujuecs 4epes JHCUCOMHOB004eCKyIo RPOOYKIUIO. Xapak-
TepUCTHKA BO30yauTeNel OpyLesiesa, TyGepKkyesa, calsMOHeNIe3a | Ap. 3HAYUMBIX HHpeKuuii. [Tytn
nepesiayn. XapakTepucTHKa BO30Y UTeIst GOTYIIH3MA U er0 TOKCHHOB.

Tema 13. Mukpo6uonozus monoxa u MonouHbIx HpOoOyKmos. VICTOUHUKH 3arps3HeHHs MOJIOKA
MUKpoopranu3MamMu. Pasel pa3BUTHS MUKPOOPTaHH3MOB B MOJOKe. CriocoBE! coxpanenus Mosioka. Oc-
HOBHBIC [IPEACTABUTEITH IOCTOPOHHEH MUKPO(IIOPEL.

Tema 14. Mukpobuonozus maca u auy. Vicrousnku obceMeHeHms msaca (3K30TeHHBIE W YHI0-
rerupie). Onpesenenne GakTepHOIOTHIECKOH 06CEMEHEHHOCTH MSICA. ITpo6a na peaykrasy, Ha aMMHaK,
npobHas Bapka Msca. MeTo/ibl COXpaHEHHs Ka4eCTBEHHOTO npoxykra. Bo3Oyaurenu Toxcukonnpex-
Wi ¥ “HTOKCHKanwit. Bo36yaureny, [IEPEAArOIIHECS Yepe3 SHLI0.

4. Yuebno-meroamueckoe n uudopManmonnoe odecrnedeHne
AMCUMILTHHBI (MO/YJI51)
4.1.Criucox 0cHOBHOIT IUTEpATYPBI:
;1. T'epuer, M.B. MukpoGuosorus: yuebuuk / M.B. T’ epuer, H.I'. Mibsmenxko, JI.H. lla6yposa.
— Mocksa: UHDPA-M, 2024. — 263 ¢. — (Beicimee obpasosanue: bakanaspuar). — ISBN 978-5-16-
018959-8. — Tekcr: snextponnsmi. — URL: https:/znanium.com/catalog/product/2079284 (OBC HH-
OPA-M)
2. Bupyconorust: yyeonux / A.B. TTunernu, A K. Cupotkun, O.B, ﬁm@\a}\éA IMorexwun;
nox pen. A.B. Ilnuesuya. — 2-e u3n., nom. — Caukr-TIlerepGypr: CII6TY, 20207— 442 ¢, = ISBN 978-5-
288-06011-3. — Texcr: anexrponnblii. — URL: https:/znanium.com/cat log/product/ 1244714

4.2. ClHCOK I0NO0THUTEILHOM JTHTEPATYPBI: RN P il R
1. MuxpoGuonorus: yaeOuux / O.J1. Cunopenxo, E.I'. bopucenks, A.A. Bawgkosa, JI.U. Boitro.

—Mocksa: HTHOPA-M, 2024. — 286 ¢. — (Briciee o6pazopanue). — [ISBNLS 8-5- 6\-%(/7?1_8:?‘76458. — Texer:
onektponnsii. — URL: https://znanium.com/catalog/product/2055768 (9B M[‘-IA(DPA.M)’

. 2. MuxpoSnonorus: pyKoBOACTEO K J1a00PaTOPHBIM 3aHSTHSIM: yueOHO-MEeTOMIECKOE IOCOBHE
/ M.C. Ilonomapega, JI.H. [llaGyposa, H.I'. Mipsmenko, M.B. T epueT. — MockBa: UHOPA-M, 2021. -
246 c.: . — (BO: Bakanaspuat, Maructparypa). — ISBN 978-5-16-017113-5. — Teker: IEKTPOHHBIH.
— URL: htips://znanium.com/catalog/product/1 764800 (ObC NUHDPA-M)

3. Kucnenko, B.H. MukpoGuosnorus. Ilpaktukym: yue6noe mocoGue / B.H. Kucienxo. —
Mockea: UTHDOPA-M, 2021. - 239 ¢. - (BO: Bakanaspuar). — DOT 10.12737/1016621. — ISBN 978-5-
16-015071-0. — Teker : smexrponnsii. — URL: https:/znanium.com/catalog/product/1505323 (OBC
WH®OPA-M)

4.3 Ilepeyens pecypcoB HHGOPMAHOHHO-TeIeKOMMHHKAHOHHOM CeTH «HAnTepHeT
Tabinna 3 — Ilepeuens HHPOPMALHOHHEIX PECYPCOB

No Hanmenoanue Anpec

/1

L, O¢uimansusiii caiit Muncensxo3a Poccru http://www.mex.ru/
LlenTpaneHas Hayunas 6GubHoTEeKA http://www.scsml.rssi.ru/

3. | Hopran "Emunoe okHO mocTynma Kk oGpasoBarensHbiM | hitp:/window.edu.ru
pecypcam'

4. | Baser nanaeix MOO MukpoGHOIornyeckoe obmecTo microbiosociety.ru

5. | Karazor MHKPOOPIraHH3MOB HalnoHalbHOTO | https://vkpm.genetika.ru/katalog

Guopecypcnoro nenrpa «Beepoceniickas komutekuusi | -mikroorganizmov
IPOMBIIUTICHHBLIX MUKPOOPTaHU3MOB)
HUIT «Kypuatosckuii uactutym — locHUMreneruka



https://znanium.com/catalog/product/2079284
https://znanium.com/catalog/product/1244714
https://znanium.com/catalog/product/2055768
https://znanium.com/catalog/product/1764800
https://znanium.com/catalog/product/1505323
http://www.mcx.ru/
http://www.scsml.rssi.ru/
http://window.edu.ru/
https://vkpm.genetika.ru/katalog-mikroorganizmov
https://vkpm.genetika.ru/katalog-mikroorganizmov

4.4. MeTtoan4yeckne yKa3aHusi Vil 00y4arOUIUXcs M0 OCBOCHUIO TUCHHUILINHBI (MOAYJIIO) H
CaMOCTOSITEJIbHOH PadoThI

1. Mukpo61oJiorus ¢ 0CHOBAMHU BUPYCOJIOTHH METOAMYECKHIE YKa3aHHUS 110 BBIITOJHEHHIO Ca-
MOCTOSTEIBHON U KOHTPOJIbHOU paboThl / HoBocHO. TOC. arpap. yH-T, Buoioro-TexHosuor. yH-T; COCT.
JL.A. JIutBuna, .1O. Anpunodnena. — Hoocubupck: ML «3om0Toii kKomocy, 2022. — 28 c.

2. BBeieHHe B MUKPOOHOJIOTHI0O C OCHOBAMH BHPYCOJOTHM: yueOHOe ocodue / HoBocuo.
roc. arpap. yH-T., buoin.-texnosnor. ¢ax.; coct.: JI.A. JIutBuHa. — 2-0e u3., Ao1m. u uctl. — HoBocuOupck:
H3n-so HI'AY, 2022. — 99 c.

3. Mukpo0uoTa BO31ylIHOI cpeabl: yueOHO-MeToaMueckoe nmocodue / HoBocud. roc. arpap.
yH-T. bron.-rexnonor. ¢ak.; coct.: JI.A. JlutBuna, N.10. Aadunodsena, B.I'. T'opckux. — 3-¢ usn.,
uctnp. u gon. — HoBocubupck: U3a-so HI'AY, 2022. —49 c.

4. OcoO0eHHOCTH padoThl B Y4eOHOI MUKPOOHOJI0rHUYECKOii JJadopaTopuu. y4ecOHO-METO/IH-
yeckoe nocobue / HoBocuO. roc. arpap. yu-T; coct.: JL.A. JIutBuna, B.I'. ['opckux, 1.10. Anpunods-
eBa. — 2-oe u3., 1on. u cur. — HoBocubupck: UL «3o0moToit komocy, 2022. — 95 c.

4.5. llepevyenb MHGPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX MPU OCYLIeCTBJIEHUN 00pa-
30BaTeJBHOIO Npolecca Mo AUCHMIIMHe (MOAYJII0), BKJIOYAs NepedeHb MPOrpaMMHOro odecre-

YyeHHs U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM, HATJISIHBIX NOCOOUIA

Tabnuna 4 — [lepeyeHp JTUIIEH3NOHHOTO MPOTPAMMHOT0 00ECTICUYSHHUS

Ne Tun nuuen3uun

HaumenoBanue
/I WJIU TPAaBOOOIIaIaTeIIs
1 | MS Windows XP Microsoft
2 | MS Office prof (Word, Excel, Power Point) Microsoft
3 | Bpoy3epGoogle Chrom EULA

Tabnuia 5 — Ilepeuens makaToB (110 TeMaM), KapT, CTEHAO0B, IPE3eHTALUN, (UIBMOB U T.J.

15191 Tun HanmenoBanue [Ipumeuanne
1 | Buneopunsmer | 1.bopbOa kiieTku ¢ Bupycom - 60 Mux OO11ee KOMUYECTBO
2.Bupycel — 45 muH 9acoB MPOCMOTpa —
3.T'ennas Tepanwus. B3nérel u nagenust — 60 mur | 7 yacoB. 40 MUHYT
4.BxycHas Xxumus - 45 MuH
5.Uto B KOHCEpBHOI Oanke — 50 MuH
6. HeBunrumas Bnactb MUKpOOOB - 45 MUH
7.Camble yxacHble snuaeMun — 14.30 Mux
2 [Ipe3enTammu Brenenue B MUKpOOHOIIOTHIO 25 crnaiinoB
OcobeHnHOCTH pabOTHl B MUKPOOHOJIOTHUYECKOU 35 cnaiios
nabopaTopuu
buonorunueckas 6€30macHOCTb pabOThI ¢ MUKPO- 30 cnaiinoB
opranusmami l1-1V rpynmn narorennoctu
Mopdosorusi MHKPOOPTaHU3MOB B CBETOBOM 30 cnaiinoB
MHKPOCKOIIE
Mopdoaorust MUKpOOPTraHU3MOB B 3JIEKTPOHHOM 25 cnaiiioB
MHKpPOCKOIIE
DKOJIOTHS MUKPOOPTaHU3MOB. brotnueckue u 30 cnaiinoB
abuotnyeckue (HaKkTOphl.
AHTHOMOTHKH M UX TIPOTYIICHTHI 26 cnaioB
Bupyc bemencrsa 21 cnmaiin
Bupyc Ocnbl 23 crnaiina
Bupyc D6oma 25 cmamoB
Bupyc surypa 20 cnaiinoB




BupycHsie renatutbl

27 ciaiinoB

Bupycs! u 6akreprodaru

27 cnaiioB

Ta6muia 6 — Iej

5. Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl

PCUYCHD MCIIOJIBb3YyCMbIX HOMeIHeHI/Iﬁ

Ne
Tun aynuropuun [lepeuenb o6opynoBaHusS
ayIMTOpUH
3-318 "YuebHo-uc- Aynutopus ans 3aHATuil cemu- | OcHoBHOe 000py/IOBaHME: HOYTOYK C
ClIeIOBaTENbCKast HApCKOTO THIA, KypCOBOTO IPO- | JOCTYHOM B ceTh «MHTEpHET» U 3JIeK-

naboparopust MUK-
pobuosoruu u 6e3-
OTACHOCTH IHIIIE-
BOM MIPOyKLIHUH"

EKTUPOBAHUSA, TEKYILIEro KOH-
TPOJS M TPOMEXKYTOYHOM arTe-
CTaIlN¥, TPYMIIOBLIX U UHIUBHIY-
AIbHBIX KOHCYJIbTAIUH.

TPOHHYIO  WH(OPMAIMOHHO-00pa3oBa-
TEJIbHYIO Cpelly YHUBEPCHUTETa, TEICBU-
30p BBK 55, BeG-kamepa, nocka mapkep-
Has, TepMocTaT CyXxoBo3nywmHsli TC-
80-01-MM-Y, BoxasHass MHOIOMECTHas
6anss UT-4304E, pH-meTp, Bechl anek-
TpOHHBIC o0miero HasHaueHuss MKA,
mkad cymmasHblii IIC-80-01 CITY,
MUKpockon mukpomena P-1 1lmr., xomo-

TWIBHUK  «buUproca», perupKyssiTop
JE3AP-4 npoTounslit

3-101 JIexknnonHuas
Ay TUTOPHS

AynuTtopus s 3aHATUN JIEKLH-
OHHOTO THIIA, TPYIIOBBIX U UHIH-
BUJlyaJIbHBIX KOHCYJbTAllUH, Te-
KYIIEro KOHTPOJII U TPOMEXKY-
TOYHOM aTTECTaIlHH.

CTAllMOHAPHBIA MYJIbTUMEIUNUHBIA MPO-
€KTOp, HOYTOYK C JJOCTyTOoM B ceTh «H-
TEPHET» U DJIEKTPOHHYIO HHQOpMAIIH-
OHHO-00pa30BaTENBHYIO CpeAy YHHBEp-
cUTeTa, SKpaH 3x4 M, Jocka MapKepHas,
aynuo obopynoBanue (MUKPO(]OH, KO-
JIOHKH).

3-101 Jlekumnonnas
ayJUTOPHSI

AynuTtopus sl 3aHATUN JIEKIIH-
OHHOI'O THIIA, TPYNIIOBBIX U UH]IH-
BUIYAJIbHBIX KOHCYJIbTallMd, Te-
KYILLIEro KOHTPOJS M IPOMEXKY-
TOYHOM aTTEeCTaIlNH.

CTAallMOHAPHBIA MYJIBbTUMEIUUHBIA ITPO-
eKTOp, HOyTOYK ¢ 10CTynoM B ceTb «MH-
TEPHET» U AJIEKTPOHHYIO HHQOpMaIU-
OHHO-00pa30BaTENbHYIO CpeAy YHHBEp-
CUTETa, 3KpaH 3x4 M, Jocka MapKepHas,
aynuo obopynoBanue (MHUKpo(doH, KO-
JIOHKH).

3-323 JlekunoHHas
Ay TUTOPHS

Aynutopust s 3aHATUN JIEKIU-
OHHOTO  THUIA, CEMHUHAPCKOTro
TUIA, TUIUIOMHOTO U KypCOBOTO
MIPOEKTUPOBAHMS, TEKYLIEr0 KOH-
TPOJS ¥ TPOMEXKYTOUHOW arre-
CTaIllH, TPYIIOBBIX U UHAUBUIY-

AJIBHBIX KOHcyHBTaHHﬁ.

CTallMOHAPHBIA MYJIBTUMEIUWHBIA IIPO-
€KTOp, HOYTOYK C J0CcTynoM B ceTh «H-
TEpPHET» W AIIEKTPOHHYIO HH(pOpMAaIU-
OHHO-00Pa30BaTEIbHYIO CPELy YHHBEP-
CUTETA, dKpaH 3x4 M, J0CKa MapKepHas,
aynuo obopynoBanue (MUKpO(hOH, KO-
JIOHKH).

6. Ilopsiok aTTecTallMU CTYAEHTOB MO JUCIMILIUHE
Jlns aTTecTanuy CTYJIEHTOB 10 AUCHHUIUIMHE (MOJIYJII0) UCIOJIB3YEeTCs TPAAUIIMOHHAS CHCTEMa

KOHTPOJIA U OLICHKH YCIIECBACMOCTH o6yqarom14xc;{.




7.CoriiacoBanue paboyei IporpaMMel

CoorBercrByeT yueOHOMY IUIaHy, yTBep:kiIeHHOMY Y4eHbiM coBeToM ®I'BOY
BO VhuBepcurer 6MOTEXHOJIOTHM IPOTOKOI OT « 25 » 12 2025 Ne_8

>

Pabouas nnporpamma obcyxieHa U yTBepsKiieHa
Ha 3acejaHUX Kadeapbl

IIPOTOKOJ OT « 75 » 4 4Eppef 2026 r. Ne 4
3aBepyromui kadeapoi, JTOKTOp 6uos. )
HayK, Ipodeccop ——— C.M. JloruHoB
(1omxHOCTE) TIOJTHCE. DUO
IIpencenarens y4ebHO-MeETOUYECKOTO /
coBeTa (KOMHUCCHH) : arawtbs A S
(OIDKHOCTB) A rfm’ﬁHCb £ [y%(6)

Pabouass mporpamma obcyxjeHa H COOTBETCTByeT y4eOHOMy IUIaHy,
yrBepxkaeHHOMy Y4eHbiM coBeroMm PI'BOY BO VYuuBepcurer OHMOTEXHOJIOTHH,
TIPOTOKOJI OT «___» 20 1. Ne

Hzmenenuii He TpebyeTcs/u3MeHeHus BHECeHbI B paznen(-
Bl):

HYXHOE NOYEepPKHYTh

Ilpencenarens y4eOHO-METONUYECKOIO

coBeTa (KOMUCCHUM)
(mOMKHOCTE) HO/UIIHCh dHO

Pabouasg mnporpamma o6CyXJeHa U COOTBETCTBYeT Yy4yeGHOMY IIIaHY,
yrBepkeHHOMY YueHbIM coBetoM PI'BOY BO VuuBepcuTeT 6MOTEXHOJIOTHH,
TIPOTOKOJI OT «____» 20 _r.Ne

H3menenuii He TpebyeTcsi/u3MeHeHUs] BHECEHBI B paszuen(-
Bl):

HYKHOE TOJIYEPKHYTh

IIpencenatens y4ebHO-METOOUYECKOTO

coseTa (KOMHUCCHUM)
(T0JDKHOCTE) NOJIIUCE dUO
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