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1. Ilnanupyemsble pe3yiabTaThl 00y4eHUs 110 AUCHUIIINHE, COOTHeCeHHbIe
C pe3yJIbTaTaMH 0CBOeHHsI 00pa3oBaTeIbHOH IPOrpaMMBeI

Iuctummaa Mukpo6uonozus ¢ ocHoBamu 6upyconozuu B COOTBETCTBHM C TpeGOBaHMAMHU
®T'OC BO u HanpasieHa Ha GOpPMHUpOBaHKe CIIeLYIoIHX 061enpodeccHoHaIbHBIX KOMIIETEHIH:

- OIIK-1. CriocobeH npuMeHsTh 3HAHHe GHUOJIOrMYecKOro pasHoOOpasus U MCIIOJb30BaTh Me-
TOMIBI HabJIoneHus, naeHTHbUKAIMY, KiiaccudUKaliuy, BOCIIPOM3BOJICTBA U KYJIbTUBHPOBAHUS KHUBBIX
0OBEKTOB JTsl pelieHus TpodecCHOHAaNbHLIX 3a1ad.

- OIIK-8. Criocofen Mcronb3oBaTh MeTo/ibl cbopa, 06paboTkH, cMCTeMaTU3alMH U Mpe/iCTaB-
JIeHus TIoNeBoH M nabopaTopHoi vHGOPMALH, IPUMEHSTh HaBbIKK paboThbl C COBPEMEHHbLIM obopy-

JIOBaHKWeM, aHaTM3UPOBATh MOJIyYeHHbIe Pe3yJIbTaThl.

Tabnuna 1 — CBsa3b pe3ysibTaToB 00y4eHHs ¢ NpHoOpeTaeMbIMU KOMITETeHLMAMU

Kop v HauMeHoBaHue

Kop 1 HauMeHoBaHue

3arTaHUPOBAHHBIE Pe3yJIbTaThl

KOMIIEeTeHIUH MHIMKAaTOpPa JIOCTHKe- oby4eHus
HUSL KOMITETEHIIUH

OIIK-1. Cnoco6en | UOIIK 1.1 I[lpumenser 3HATh:
MPUMEHATb ~ 3HAHMe | MeTO/bl  HabIIoMeHws, - pasHoofpasue Mupa MHKpo6oB. OcobeHHO-
GHOJIOTMYECKOTO pa3- | KJIACCH(HUKAlUK, BOC- | CTH GaKTepuii ¥ KyJIbTHBHPOBaHUSA BUPYCOB;
HO0Opa3susl U UCIONb- | IIPOM3BOJCTBA  BHOJIO- yMeThb:
30BaTh METOJIbl | TU4ecKUX OOBEKTOB B - IPOJIEMOHCTPUPOBATh  TOHMMAHWE  POJIH
HaGJIONEHNs, WIEH- | IPUPOHBIX W Jjlabopa- | AUCLMIUIMHEL B NPO(eCCHOHANIBHON esATelbHO-
THUUKAIIMKM, KIIACCH- | TOPHBIX YCIIOBHSIX. cti. ['OTOBUTH, OKpAlIMBAaTh, MUKPOCKOIIMPOBAThH
duKamy, BOCIPOU3- rpernaparsl;
BOJICTBA U KYJIbTHBH- BJIAJIeTh:

pOBaHUS XKMBLIX 00B-
eKTOB Uil peleHus
npogecCUOHANBHbIX
3agadq

- METOJIaMH MCCliefjoBaHus MOPGOIOrHIeCKUX
1 U3UOIOTMYECKUMX 0COOEHHOCTSIMH MUKPOOpra-
HU3MOB.

HOIIK 1.2 ITonumaer
ponb  BHOJIOTHYeCKOro
pa3Hoobpasus Kak Be-
Zyl1ero daxTopa
YCTOMYMBOCTH  JKMBBIX
cucreM u 6uocdepnol B
1eJIOM

3HATDL:

- pOJib MUKPOOPTaHHU3MOB B JKM3HH IIAHETBI;

- MUKPOOHOTY JKMBBIX OPraHH3MOB;

yMeThb:

- MPOJIeMOHCTPHUPOBATh MOHUMaHKe POJIH JIHC-
LUIUIMHBEL B TPO}eCCHOHAILHON [1eATeIbHOCTH
OUOIIOTHYECKOH HAIIPABJIIEHHOCTH,

BJIAJIeTh:

- yMeHWeM JIOTMYeCKd BCTpPAaWBaTh 3HAHMA
JMCIUIIIMHEL B CBOIO NIPOQECCHIO.

OIIK-8. Cnocoben
MCIIOJIb30BaTb  METO-
nel cbopa, 06paboTKH,
CUCTeMaTH3alMk U
NpeJiCTaBJIeHus I10Jie-
BOM M JylabopaTopHOM
uHpoOpMaluM,  IpU-
MEHSITh HaBbIKK pabo-
Thl C COBpPEMEeHHBIM
obopyoBaHueM,
aHaJIM3UPOBaTh TOJLY-
YeHHbIe pe3yJIbTaTbl

HOIIK 8.1 Ilpumensier
COBpPEMeHHble W KJac-
chvyeckre meropsl cbo-
pa u o6paboTku IoJe-
BOM W Jj1abopaTopHOM
uHbOopMalUu

3HATh:

- OCHOBHBIX B030ynuTener 300aHTPOIOHO3-
HBIX, DaKTepuaJibHbIX W BUPYCHBIX WHQEKIMOH-
HbIX DoJe3Hen;

yMeThb!

- WCIIOJIb30BATh 3HAHMS CBOMCTB MHKpOOpra-
HU3MOB JJIsl X WeHTH(UKALIKY,;

BIANeTh:

- merogaMu nudbdepeHMalMd  MHUKpoOOpra-
HU3MOB [10 MUKPOCKOITMYECKOH KapTHHe.

HUOIIK 8.2 JlemoH-
CTpUpyeT HaBBIKA pa-
6OTBl C COBpeMeHHbIM
obopyjoBaHueM, aHa-
u3UpyeT U obcyxpaaer
[IOJIy4eHHbIe pe3yJibTa-

3HATh:

- COBpPEMEHHBIe MEeTO/Ibl HIeHTU(UKALIMK MUK~
pOOpPraHH3MOB;

yMeThb:

- JlenaThb M0CeBbl MUKPOOPIraHU3MOB U KYJIbTH-
BHUPOBAThb UX;




TBI UCCIIeIOBaHHH BJIAeTh:
- MeToJlaMH MHKpPOOHOIIOrMYeCKUX HCCIIelo-
BaHUH.

2. MecTo qUCHMIUIHHBI (MOZYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpamMMbl
Iucuurumza Mukpo6uonozus ¢ ocHoBamu Bupyconozuu OTHOCKHTCS K 06543aTeIbHOM YacTH.
JlaHHAs OMCIMIUIMHA ONMPAeTCs Ha KYPCHl AWUCLHMIUIMH: «Xumus», «Buoxumusa», «Pusuka ¢

ocHoBamu Guodusukuy, «Pusuonozus sHcubomHbix» u s6rsemes ocHoboll dns nocnedyrouieeo usydeHus
Aucuunaun: «CaHumapHas mukpobuonozus», «OcHoBel 6uomexHonozuu», «MonekynspHas 6uonoeus»,
«[uzueHa u caHumapus okpyoicarouleli cpedot», «Mukpobuonozuveckas 6e30nacHOCMb MeXHoN02UHe-
CKUX npoueccoBy», «3konoaus Mukpoopaanusmob», «MukpobuomexHonoausa».

3. Copepixanue QJUCHUILIMHEI (MO/TyJIsT)
Pacripefie/ieHre 4acoB 110 TeMaM W BUJIaM 3aHSITHUMA [1PeJICTaBIIsAeTCs B Tabnuue 2.

Ta6muua 2 — OuyHas dopma obyUeHwHs]

Konuyectso vacon dopmu-

e HanmenoBaHue pasJiesioB ¥ TeM Jlek dlabop; | Cax, | Boalg | pyeaie

/n - 3aHs- pa- 1o KoMIIe-

THSA fora | TeMe | TeHIHH

1 BgezieHye B auciumuiddy «Mukpobuonorus ¢ | 2 4 2 8 OITK-1
ocHoBamMu Bupyconoruu». Ilpegmer u 3amadu
MuKpo6roioruu 1 Bupycosiorud. KpaTtkue csefie-

HHA 00 OTKPHITUK BUpYcOoB. CBA3b mpeamMeTa C Jp.
JUCHUIUITMHAMH.

2 BuopasHoobpasne MuUpa MMKDPOCKOMMYECKUX | 2 2 2 6 OIIK-1,
CYIIECTB. OIIK-8

3 [IpaBuna paGoTel B MHKPOOHONIOrHYECKOH K 6 2 8
BHpycoJioruueckoi aboparopusx. Obopynosanue OIK-1
naboparopuu. VHCTPyKTaXK 110 TexHuKe Gesomac-

HoCTH. ['pynIibl MaTOreHHOCTH.

4 OcobenHoct MOPQOJIOTMUA TIPOKAPHOT TIPU 4 2 6
W3y4eHUH B CBETOBOM MHMKpockore. lIpocTeie 1 OIIK-1
CIIOXKHBIE METO/1bl OKpallUBaHHSI.

9 Mopdonorus MHUKPOOPraHu3MoB — bakTepuit, | 2 2 £ 8 OIIK-1
apxeli, BAPYCOB U MUKPOCKOIIMYECKHX YKapHoT B OHK-S’
9JIEKTPOHHOM MHUKPOCKOIIE.

6 OcobenHocTH MeTabonuamMa y IpOKapHoT 4 4 8 OIIK-1,

OIIK-8

7 MuxkpoopraHuambl U GuoTHYeckne U abruoTu- 4 4 8 OITK-1,
yeckue HakTOPhl OKPY’Kalollen Cpejibl., OIIK-8

8 OCHOBBI CUCT@MaTHKH BAPYCOB, OHOXuUMUs BU- | 2 B 6 OIK-1
PYCOB.

9 BaauMopercTBre BUPYCa U KIIETKH 2 2 4 OTTK-1

10 PHK u JIHK copepxaiiye BUpyCbl, UX 0cObeH- | 2 2 3 ] OTIK-1
HOCTH U IIPUMEpEL.

KounTposnbHas pabora 12 12
IToaroroBka K 9K3aMeHy 27 27
Uroro: 12 28 68 108

YuebHas [AesTelIbHOCTh COCTOUT M3 JieKuuil, 1a60pamopHbIX 3aHamuil, CamocmosmensHol pa-
6omb! U KOHMpPoJabHOU pabombl.



3.1. Copep:xanue pas3jeinoB U TeM

Tema 1. B6edenue 6 ducuunnuny «Muxpobuonozus ¢ ocnoBamu Bupyconozuu». Ilpedmem u
3adauu muxpobuonozuu ¢ ocnobamu Gupyconozuu. Kpamkue c6edenus 06 omkpeinuu 6upyco6.
C6a3v npedmema ¢ 0p. ducuunauHamu,

ITpexMeT ¥ 3a1a4d MUKPOGHOJIOTHH, HaYMHas C MOMEHTAa BO3HMKHOBeHUsI. MICTOpUs OTKPLITHS
BHPYCOB. JHaYeHHe MUCLMILUIMHEI JUls baKanaBpa.

Tema 2. Buopasnoofpasue Mupa MUKpocKonu4eckux cyuiecme.

Pa3Mepbl pa3yiMdHBIX TpefCcTaBUTeied MUKpPOMHpA, HX ¢opma, OpraHu3aLKs KIeTKH; HeKJle-
TOYHbIe POPMBbI XKU3HU (BUPYCHI, BUPOU/bI). [lunddepennparys MUKPOOHOJIOTHH,

Tema 3. IpaBuna paGomvt 6 muxpobuonozuyeckoii u Bupyconozuyeckoii nabopamopusx.
OGopydoBanue na6opamopuu. Hucmpykmanic no mexuuxe Oesonacnocmu. I'pynnbt namozenno-
cmu.

TlpaBuia paboTel B MUKpOGHONOrHYeckoil maboparopun. OcoGeHHOCTH paboTel B BUPYCOJIO-
rudeckoii mabopartopun. Kitaccndukanys MAKPOPraHW3MOB 110 IPyIIaM MaTOreHHOCTH. Texnuka 6e3-
OIacHOCTH, 06opy/loBaHre MUKpPOGHOIornyeckom JabopaToprH.

Tema 4. Ocobennocmu mop@onozuu npoxapuom npu usyuenuu 6 c6emoBom muxpockone.
IIpocmuie u cnodicHbie memodst okpawubanus.

Mop¢oorus MUKpPOOPraHM3MOB B HEOKPAIIeHHOM COCTOSIHUM. TexHuka OKpallvBaHus Mpo-
CTBIMM METOJIaMH ¥ CJIOXKHBIMH. MHKPOCKOII M ero yCTPOMCTBO, HMMEPCHOHHBIE 0OBEKTHBLL.

Tema 5. Mopfonozua muxpoopeanusmol - Gaxmepuii, apxeii, Bupyco6 u muxpocxonuve-
cKux aykapuom 6 31eKmpoHHOM MUKpOCKone. -IIpUHINIT YCTPOHCTBA 3JIeKTPOHHOr0 MHUKPOCKOMA,
ero Buzbl. [1oAroToBKa 06BEKTOB JUIsi MUKPOCKOMKK, OTIHMYUTENIbHBIE YepPThl IPOKAPHOT OT KIIETOK
9YKapHOT.

Tema 6. Ocobennocmu Memaboausma y npoxkapuom

OcobenHocTd aHabonmu3Ma M KaTaboju3Ma MHUKPOOPraHW3MOB. THIIBI IHATAHWsS MHKpOOpra-
nuamoB. Poto u xemoTopdus, aBTo U rereporpodust. OCoGeHHOCTH MUTAHKA U NOTyYeHHe SHEPIHA
MHKpoGHO# KieTkoit. Knaccudukauus depmentos. [Ipespaiienne MMKpoopraHusMaMu B NPUpOZe
coefMHeHuH yriepona, a3ora, pocdopa u ap. [ToceBbr MUKPOOPraHM3MOB Ha pa3iviHbIe MMTATEILHBIE
cpenpt. Criopsl U UX cTpoeHue. Metojpl crepuivsanui. [Toaroroska mocy bl K CTEPUITM3AIIMH. Paszo-
Basi OCy/ia AJ1s1 KyJIbTUBUPOBAHHUSI.

Tema 7. Mukpoopeanusmbt u fuomuueckue u abuomuyeckue Paxmoput oxpyicarouieii cpe-
Ovl.

KynbTHBUpOBaHKe a3poOHBIX W aHaspOOHBIX MHWKPOOPraHM3MOB. JleticTBre yibTpadHoeTo-
BBIX, PEHTT@HOBCKHUX JTyueil. AHTUOMOTHKY. MyTareHsl. Bakrepuodard.

Tema 8. OcroBut cucmemamuku Bupycob, 6uoxumus Bupycob.

OcoBeHHOCTH XUMHUYECKOrO COCTaBa BUPYCOB. Desiku, HYKJIEMHOBBbIE KHMCJIOTEI, YITIEBOIBI M
JIMMIUAB B COCTaBe BMPMOHOB. BUpYChI mpOCTIe U cioXHble. OCOOEHHOCTH CTPYKTYpbl BUPYCHBIX
JIHK u PHK. O6mas xnaccuukarus: IBYHHUTIATbIe JIHK u PHK, omnonuryarsie JHK u PHK,
KoJbleBble pOpPMEI, CBepXCIIipanu3arus.

Tema 9. BaaumodeiicmBue Gupyca u kremxu

IlBe opMEI B3aMMOJIEHCTBHst BUpYCa C kieTkod. Obiee mpejcTaBjieHne O TPaHC/AUMM HH-
dopmanonnsix PHK, tpanckpuniuu JTHK 1 npobneme peryiisiny BbIpakeHHs reHeTH4ecKon HWH-
dopmanuu BUpyCcoB. PasHoobpasue criocoboB NMPOHMKHOBEHHE BHPYCHOI'O T€HOMA B KIJIETKY. dasnt
BUpYCHO# MHpexruy. Bruonorudeckas creliguuHocTh BUPyCoB. CXeMbl peIinkaiui BUPyCoB C 110-
sutupsabiM PHK renomowm, ¢ seratieHbiM PHK renomom.

Tema 10. PHK u JTHK codepcautue Bupycot, ux ocobeHHocmu u npumepbl.

dary, CTPyKTypa MX TeHOMOB. IlnkopHaBupychl, 0blias XapakTepucTHKa, Guonorv+eckiie
0CO6EHHOCTH. PeTpoBMpYCH! ¥ MPUHIMI 00paTHOH TPaHCKpUNuwK. [lpyrue npecTaBuTent BUpyCoB
aroit rpymmnbl. JJHK cozmepxalnye BUPYChl, ©X OCODEHHOCTH. [ToHsTHE O TPAaHCKPHIIIUK BUPYCHBIX
JIHK. Tepriec Bupycsl. [Ipyrve npeficTaBUTeNl BUPYCOB 9TOH IPYTIIbL.



4. YueOHO-MeToAYeCKoe 1 HHPOPMaOHHOe o0ecieyeHmne
MHACHUIVIMHEI (MOXYJ1sT)

4.1 CoucoK OCHOBHOM JIMTePaTyphI:
1. Mukpobuosorust: yue6uuk / O.J]. Cunopenko, E.I'. Bopucenko, A.A. Banbkosa, JI.W. BoiiHo.
— Mocksa: UHPPA-M, 2024. — 286 c. — (Beiciuee ob6pazosanue). — ISBN 978-5-16-018764-8. — Texcr:
anexktTpoHHbd. — URL: https://znanium.com/catalog/product/2055768 (35C HH®PA-M)
\/ 2. Bupyconorus u 6uorexnosorus / P.B. Benoycosa, E.W. SIpsiruua, Y.B. Tperbsikosa [u ap.].
- 5-e u3n., crep. — Canxr-ITerepbypr: Jlans, 2023. — 220 c. — ISBN 978 \*{.g@’ :47230-7. — Tekct: a1Iex-
TpoHHBIM // JlaHb: 3mekTpoHHO-6ubmoTeyHas cucrema. — URL: M *s%l‘anbook:b\“unﬂbook/SSISSI
(3BbC Jlanb).
4.2 CnycoK OMOJTHUTeIbHOM JIHTEpaTypr

M). [ e \-.._

\/ 2. MuKpo6HONOrys: pyKOBOZCTBO K 1a00PaTOPHBIM 3aHTHSIM: yqeGHO-MeTomlquKoe nocobue
/ M.C. TToromapesa, JI.H. [1Ia6yposa, H.I'. Wnbsmenko, M.B. I'eprer. — Mocksa: MTH®PA-M, 2021. -
246 c.: . — (BO: Bakanaspuat, Maructparypa). — ISBN 978-5-16-017113-5. — Tekcr: a51eKTPOHHBIH.
— URL: https://znanium.com/catalog/product/1764800 (35C HH®PA-M)

|/ 3. Kucnenko, B.H. Muxpo6uonorus. ITpaktukym: y4ebnHoe nocobue / B.H. Kucrmenko. —
Mocksa: UH®PA-M, 2021. — 239 c. — (BO: Bakanaspuar). — DOI 10.12737/1016621. — ISBN 978-5-
16-015071-0. — Texcr: anexrponHsiii. — URL: https://znanium.com/catalog/product/1505323 (35C UH-
OPA-M)

4, Unbsmenko, H.I'. MukpoopraHuaMbl U OKpy»karolas cpefa: ydebuoe nocobue / H.I'. Hibs-
mrenko, JI.H. [Ila6yposa. — 2-e u3f., nepepab. u gom. — Mocksa: UHPPA-M, 2023. - 195 c. — (Beicmee
o6pasopanue). — DOI 10.12737/25060. — ISBN 978-5-16-018530-9. — Texcr: anexrponnsii. — URL:
https://znanium.com/catalog/product/1995360 (35C UHDPA-M)

4.3 TlepeveHb pecypcoB HH(OPMAIHOHHO-TeJIeKOMMYHHUKAIHOHHOM
ceru «AHTEpHET»

Tabmuma 3 — [Tepeyerb HHPOPMAIMOHHLIX PECYPCOB

No

HaumenoBanue Anpec
/1 _ AP
1. | Odunmaneubiii cailt Muncensxosa Poccun : http://www.mcx.ru/
A IlenTpanbHasi Hay4Has 6ubmioTexa http://www.scsml.rssi.ru/
3. | Nopran "Eausoe okHO focTyna K 06pasoBaTebHbIM pe- | http://window.edu.ru

cypcam"
4, | Bassl ganHbix MOO Mukpo6Gronorudeckoe obuiectso | microbiosociety.ru

5. | Karamor MHKpOOpraHW3MOB HalMOHaibHOro Gwuope- | https://vkpm.genetika.ru/katalo
cypcHoro meHrpa «Bcepoccuiickas Koieknus IIpo- | g-mikroorganizmov
MBIIIIEHHBIX MUKPOOPTaHU3MOBY

HUII «KypuaroBckuit uactutyt» — 'ocHUHrenerrka

4.4 MeTomuuecKue yKa3aHust sl 00yJaionMXxcsl 10 0CBOCHHIO THCIHILIMHbI
(Moy/10) ¥ CAMOCTOATEIHHOMH PadoThI

1. Muxpo61oI0rist ¢ 0OCHOBaMH BUPYCOJIOTHH: METOIMIeCKHMe YKa3aHHUs 110 BHITTOIIHEHHIO Ca-
MOCTOSITENTEHOH M KOHTPONbHOM pabotsl / cocrasuresu: JI. A. Jlutsuna, . FO. Anpunodnesa; Cubup-
CKHUI TOCYIapCTBEHHBIM YHUBEPCHUTET HH)KeHepHH U 6uoTexHomorki; MHCTUTYT BeTepUHAPHON Me/u-
IMHBI ¥ BHOTEeXHOJIOTHH. — 2-e U3, uctp. u jorn. — HoBocubupck: W11 «3omoro# komocy, 2026. — 28 c.



2. BBefenyie B MUKPOGHOIOTHIO C OCHOBAMH BHPYCOJIOTHH: y4yebHoe mocobue / HoBocub.
roc. arpap. yH-T., Buosn.-rexnomnor. ¢ax.; cocr.: JI.A. JIuTBuHa. — 2-0€ U3J., IOII. U KCII, — HoBocubupck:
Hzpn-8o HI'AY, 2022. - 99 c.

3. Muxpo6uoTa BO3XyIIHOM Cpejbl: yieGHO-MeTOIHYECKOe ocobue / Hosocubupckuii roc-
YAapCTBEHHBIH arpapHbIi YHUBepCHTeT; IHCTHTYT 3K0JIOrMYeCKOi U IIUILeBOi OMOTeXHOJIOr|H; CoCTa-
suren: JLA. Jlursuna, M.1I0. Audpunodsesa, B.I'. ['opckux. — 4-e U3J., JOI. ¥ MCIL — Horocubupck:
HUzn-Bo HI'AYVY, 2024, — 49 c.

4. MuxpoOuoI0OrHIecKoe HCCIe0BaHue MsCa: METOUYCCKHe yKasaHus Jyis 1abopaTopHo-
IPaKTUIeCKHX 3aHATHE / HOBOCHOUPCKUE rocyiapcTBeHHbIN arpapHLIi YHUBEPCHTET; HucruryT sxo-
JIOTHYECKOU U IMUIIIeBOH 6MOTeXHOJIOruH; coctasuTeny: JI.A., JlutBuna, U.I10. Aundunodnena. — 4-e u3j.,
non. u uct. — HoBocubupck: Uan-so HI'AY, 2024, — 30 c.

5. MHKPOOPranusMbl KHCIOMOJIOYHBIX IPOAYKTOB: y4yeGHO-MeTonudeckoe nocobue / Ho-
BOCHOMPCKUI IOCYIapCTBeHHbII arpapHbIil YHUBEPCUTeT; MHCTUTYT 5KOIOTHYeCKOi 1 TTHIeBoi 61o-
TexHojioruy; cocraButenu: JLA. Jlnteuna, M.10. Audunodnesa. 2-oe U3, AOIL. ¥ UCIT. — HoBocubupck:
Hapn-so HI'AY, 2024. — 64 c.

6. Muxpobuosorus monoxa: yyebHo-meromuyeckoe mnocobue / HoBocuGupckuit rocynap-
CTBEHHBIN arpapHbIf yHUBepPCUTeT; MHCTUTYT SKOJIOrMYecKoi ¥ MUIeBOH GHOTeXHOJIOTHH: COCTABH-
tenu: JLA. JInrsuna, B.T'. T'opekux, U.I0. Audunopresa. — 3-oe usp., momn. u uch. — HoBocubupck:
Uan-Bo HI'AY, 2024. — 105 c.

7. BesonacHocTb padorsl ¢ Mukpoopranusmamu III-IV rpynn natorennocTn: yae6Ho-Me-
To/IYecKoe nocobue / HoBocubrpCckuit rocy iapCTBeHH DI arpapHblii yHusepcuter; MHCTUTYT 3K0N0-
I'MYECKOU U IMUINeBOH 6HMoTeXHOIOruK; cocTasuTelb: JILA, JIuTBuHA. — 2-0e U3/, o1, U ucll. — Hoso-
cubupck: Usn-sBo HI'AY, 2024. — 76 c.

8. Ocobennocru paboTsI B yueOHO MUKPOOHOIOrHIeCKOi TafopaTopHu: yie6HO-MeTOM-
geckoe rocobre / HoBOCMOMPCKH# roCylapCTBEHHbIM arpapHbIA YHUBepCUTeT; MHCTUTYT SKOIOruye-
CKOM U IHIIeBOH GMOTeXHOJIOTMH; cocraBuTeny; cocraputeny: JILA. Jlursuua, B.I. lopckux, U.10:
Aundunodnesa. — 3-oe Uz, jor. u uctt. — Hosocubupck: U1 «3o0moToit komocy, 2024, — 95 c.

4.5. Ilepevens HHQPOPMAMOHHBIX TEXHOIOTHIA, HCII0JIb3YeMbIX IIPH OCYLIeCTBIeHHH 06pa-
30BaTeJILHOTO MpoIecca Mo JUCIUIUIAHE (MOJYIII0), BKIIIOYast IlepedeHb IPOrPaMMHOro 00eciié-
YeHus: ¥ HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM, HArJISAHBIX T0Co0HMIl

Tabnuna 4 — IlepeyeHsb JMIEH3MOHHOTO IPOrPaMMHOT0 0becCIIeueHuUs

Ne Haumenosanue Tyn manexaun
n/m WK [IpaBoobJiagaTenns
1 | MS Windows XP Microsoft
2 MS Office prof (Word, Excel, Power Point) Microsoft
3 | bpoysepGoogle Chrom EULA
Tabsmmua 5 — TTepeyens m1akaros (10 TeMam), KapT, Npe3eHTalyi, GUIBMOB H T.JI.
i\,{i Tun HaumenoBanue [Ipumeyanue !
1 Buneoduibmbr 1. Bopnba xnerku ¢ Bupycom - 60 Mux Obee xomuye-
2. Bupycel — 45 mun CTBO 4acoB IIpo-
3. T'ennas Tepanus. Banérs! u nagenus — 60 Mun | cMoTpa — 7 4acos.
4. BxycHas xumus - 45 Mun 40 munyT
5. Yro B KoHCepBHO# Ganke — 50 MuH
6. HeBupaumas BiacTb MUKPOGOB - 45 MUH
7. Camble y)xacHble snunemMud — 14.30 Mun
2 IIpesenranuu BBenenre B MUKpO6GHOIIOTHIO 25 cnaunoB
Ocobennoctr pabGoThl B MUKpPOBGHOJIOTHMYECKOM 35 cnaiiioB
sabopaTopun




abuorryeckue paxTopsr.

Bronoruyeckas 6esonmacHocTh paboter  c 30 cnatimoB
MUKpoopranuamamu III-1V rpynn natorennocty

Mopdoiorus MHKPOOPraHHM3MOB B  CBETOBOM 30 craiizioB
MHKPOCKOIIe

Mopdoiorus MHKPOOPraHHM3MOB B 3JIEKTPOHHOM 25 cnaiinos
MHKPOCKOIIe

OKOJIOTHS  MHKDPOOPraHH3MOB, Buotnueckue u 30 cnaiimos

AHTHOHOTHKY U uX NIPOAYIIEHTHI

26 cnaton

Bupyc Bemencrsa 21 cnaiip

Bupyc Ocrinr 23 crnaiina
Bupyc 36051a 25 cnayos
Bupyc sypa 20 cnaiinos
Bupycaere renatuthr 27 cnainos
Bupychr u 6akreprodaru 27 cnaiizios

Tabnuma 6 — ITe

5. Ommcanue MaTepHaNIBHO-TeXHIICCKOH 6a3kT

€49eHb HCIOJIb3yeMBbIX IIOMEIeHHEH

3-101 Jlexnuonnas
ayJIuTOpHs

AynuTopus i 3aHgTH JIeKIIH-
OHHOT'O THIIa, TPYIIOBBIX U WUH-
AMBUlyallbHBIX KOHCYJIbTALIHH,
TEKYILero KOHTPOJIs, IIPOMeXy-
TOYHOM aTTecTaluu.

IIpoexrop; HOyT6YyK; 3KpaH IIPOeKIMOH-
HBI; JI0CKa MapKepHasi; ayauO0yCHIIUBAIO-
Ias anmnapatypa C KOJIOHKAMH U MHKpO-
¢oHom; MeGens yuebuas — 71 .

3-102 Jlekruonnas
ayIuTOpHsI

AynUTOpHS [1sl 3aHSITHIA TeKIH-
OHHOI'O THIIa, TPYNIIOBLIX U UH-
AUBUNTyaJIbHBIX KOHCYJIbTaIlMH,
TEKYLIEro KOHTPOJIsl, IPOMEXY-
TOYHOM aTTeCTal1y.

ITpoexrop; HOyT6yK; 9KpaH MpPOeKIMOH-
HBIU; OCKAa MapKepHas; ayJIMOy CHJTUBAIO-
Ilas anmiapatypa C KOJIOHKAMH W MUKpO-
onom; mebens yyebuast — 71 mr.

3-318 «Yuebno-
HCCIIe[IoBaTelIbCKast
naboparopus
MHKPO6HONIOrUM 1
BesonacHocTu
[UIIEBOH
NPOIYKITUI»

Jlaboparopust 1 rpynnosbix u
UHIUBUIYAJIbHBIX  KOHCYJIbTa-
IIMH, IUIVIOMHOIO U KYPCOBOI'O
IIPOEKTUPOBaHMs (BBIIIOJIHEHHUS
KypPCOBBIX paboT), 3aHATHI ce-
MHUHApCKOI'0 THIA, TEeKYILero
KOHTPOJISA, IIPOMEXYTOYHOM aT-
TeCTalluu

Hoy16yx; Tenesusop; se6-kamepa ¢ muk-
PodoHOM; nocKa MapkepHas; TepMocTaT
cyxoBo3nymHbiid TC-80-01-MM-Y; sopg-
Hasg MHOromectHas Gaus UT-4304E; pH-
METp; BeChl 3JIeKTPOHHbIE OOIero Ha3Ha-
yeHuss MKA; mka¢ cynmusasii 111C-80-
01 CITY; MHKpOCKOI; XOJIOIMIBHUK: pe-
aupkynarop JIE3AP-4 nporounsiii; me-
6enb yyebHas — 8 .

3-323 JleknuonHas
ayUTOpHsI

Aynuropus [uts 3aHsTHIL JIEKIIH-
OHHOT'O THIIA, TPYIIIIOBBIX U UH-
AUBHUIIYalIbHBIX KOHCYIIbTAI[UH,
AMIUIOMHOTO ¥ KYypPCOBOTO IPO-
eKTHDOBaHMS (BbInONTHEHMS
KYPCOBBIX paboT), 3aHsATHil ce-
MHHApCKOTO THIIA, TEKYIEro
KOHTPOJIA, IPOMEXYTOYHOM aT-
TeCTalluu

IIpoekTop; HOYTGyK; 3KpaH npoekuMOH-
HBIH; J10CKa MapKepHasi; ay/MOYCHUITHBAI0-
las annaparypa ¢ KOJIOHKaMH M MHKpO-
bonom; mebens yuebuas — 41 wrr.

Hos aTrecTanuy CTY[eHTOB 1O [UCHUIIIHEHE (mox

6. ITopsamok arrecramuu CTYIEHTOB IO JHUCIHIUIHHE

KOHTPOJIS ¥ OLIeHKH yCIIeBaeMOCTH 06yYaroluxcs,

YIIE0) HCIIOJIb3YeTCs TPaIIHOHHAS CHCTeMa




7. CorsracoBanue paboueii nporpaMmsl

CootBercTByeT yuebHOMY IUIaHy, yTBepxaeHHOMY YdeHbM coBetom @T'BOY BO Vhusepcuter

OHOTEXHOJIOTHM, TIPOTOKOJI OT «_25 » exkabps 2025 r.Ne 8,

Paboyas nporpamMma obcyieHa U yTBepiK/ieHa Ha 3ace, }HH kadenpsl DKOIOrHH IIPOTOKOJ OT

« 14 » SIHBAPS 2026 . Ne 1 . /
y ) | — 4/7 ey
3aBeiyonui Kadenpoit IKOIOrun - Hosuxos E.A.
(DOKHOCT) MNOJHCE - dUO
I z %ﬂ//
pejicenaTerns yuebHO-MeToIMYeCcKOM KOMUCCHH Q Apaxkannesa JLA.
(mOmKHOCTE) 401111?1(:[; dHO

Pa6oyasi mporpamMma 06CyXJieHa U COOTBETCTBYeT y4eGHOMY IUIaHy, YTBePXKIEHHOMY VY YeHbIM

coBetoM ®I'BOY BO YuuBepcuteT 6MOTEXHOJIOTHH, IIPOTOKOJ OT «___ » 20 r. Ne

Vi3MeHeHu He TpebyeTcs/u3MeHeHHs] BHECEHbI B pa3jiesi(-b):

HYHHOE NMOA4YepPKHYTE

ITpencenarens y4ebHO-MeTOIMYECKON KOMHCCHH
(10IKHOCTB) IO/IMHCE PHO

Pa6ouas mporpamMma o6CyXKjieHa ¥ COOTBETCTBYeT yd4eGHOMY IUIaHY, YTBEPXKIEHHOMY Y 4eHbIM

coseroMm PI'BOY BO YHuBepcuTeT GHOTEXHOJIOTHH, IIPOTOKOM OT «___» 20 r.Ne .

VM3MeHeHuUi He TpebyeTcs/u3MeHeH s] BHECEHDI B paszien(-bl):

HYKHOE NOJYePKHYTh

IIpepcenarenb yuebHO-METOAUYECKOH KOMUCCHH
(mOIAKHOCTD) IOJITHCE DHO
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