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1. esn ocBOeHUs] JUCHMUILIUHBI (MOILYJIs1)

LlesnsiMu OCBOCHHMSI TUCITUILTUHBI (MOIYIIsT) «MUKPOOHOIOTHS» SBIISTFOTCS:

- (dopmupoBaHUE Yy OOydaOIUXCS 3HAHWM MO OCHOBAaM CHUCTEMATHKH, OpPTaHH3aIUH,
cTpoeHus, QyHKIHHA, PU3HOIOTHHA U OMOXMMUU MUKPOOHOM KIIETKH.

- U3YYCHHE 3aKOHOB MX JKU3HENIEATEIHPHOCTH, 0OMEHA BEIIECTB, POCTA M PA3BUTHUS U HC-
MIOJIb30BaHUE TIOJYYCHHBIX 3HAHHUW I PEHICHUS MPAKTUYCCKUX BOIPOCOB, CBS3aHHBIX C CEJb-
CKOXO3SIICTBEHHBIM TPOU3BOJACTBOM.

2. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

B cootBeTcTBUM € y4eOHBIM IUIaHOM AUCHUILIMHA (MOIYIb) «MUKPOOHUOIOTHS» BXOAUT
B brok 1 Iucuummuast (Moxynn). O6s3arenpHast yacth b1.0.12

JIy1s ycnenHoro oCBOGHMsI JaHHOTO Kypca HEOOX0AUMbI 0a30BbIe 3HAHMS B 00JIACTH OP-
raHUYeCKOM XMMUHU, OOTAHWKH, T€HETUKHU. 3HAHUSA W HABBIKM, IPUOOPETEHHBIE MPU U3YUYEHUU
Kypca «MHUKpOOHOJIOTUS», HEOOXOJUMBl TIPU OCBOCHUU CIEAYIOIIUX AUCHUIUIMH: «DUTOMATO-
norus», «KopmonpousBoacTso», «3emienenuey, «buonornueckas 3amura pacrenuit», «TexHo-
JIOTUSl XpaHEHUsl U MepepabOTKHU MPOAYKIMU PACTEHHUEBOACTBA», a TAK)Ke MPOXOXKICHUS y4ueo-
HOM TEXHOJOTUYECKON IIPAKTUKH, IIPOU3BOICTBEHHON TEXHOJIOTHYECKON ITPAKTHKHU.

3. [lnanupyemble pe3y/bTaThl 00y4eHHs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHbIE € INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHUS 00pa30oBaTeIbLHOM
NPOrpaMMsl

OcBoeHue TUCHMITIMHBI (MOJYJIs) HAlpaBiIeHO Ha (OPMHUPOBAHUE CIEAYIOIIUX KOMIIe-
TEHIIWN:

YHUBEPCAIbHOM:

- YK-1 — «CnocoOeH ocylecTBIsITh NOUCK, KpUTHUECKUI aHallu3 U CUHTE3 HH(pOpMa-
LIMY, IPUMEHATh CUCTEMHBIN NTOAXO0/ JJIs PELLIEHUS TIOCTABICHHBIX 3a/1a4»;

obmenpogeccuoHaIbHOMN:

- OIIK-5 - «I'oTOB K y4acTUIO B IPOBEIEHUHM SKCIEPUMEHTAIBbHBIX HCCIEA0BAaHUNA B
npohecCuOHATbHON JeSTENbHOCTH.

Kon u Kon u Kputepuu orieHuBaHusI pe3yabTaToB 00ydeHUS
HaMEHOBAHUE | HAMMEHOBAHUE | HU3KMH  (70- | MOPOTOBBIN 0a30BEbIi MTPOJIBUHY-
KOMIIETEHLIUN WHAUKATOpA MOPOrOBBIH, TBIN
JIOCTHKCHHUS KOMIICTCHIIUS
KOMITETCHITUU HE CHOPMHUPO-
BaHa)
YK-1 N-1yxa He Moxxer | Cmabo  ananu- | Xoporio OTin4HO
Criocoben ocy- | AHamu3upyeT aHAIN3UPO- 3UpyeT 3ajady, | aHaJU3UpPYeT | aHAIH3HPYET
IIECTBIATh TIO- | 337ady, BBIAe- | BaTh  3ajauy, | BeIENssl ee Oa- | 3ajady, BBI- | 3a7a4dy, BBI-
WCK, KpUTH4Ye- | Jigsd e¢ 0a30BBIC | BBIAEISIS €€ | 30BbIe  COCTaB- | jaeisis ee Oa- | jensisi ee Oa-
CKMU aHallu3 W | COCTaBJIAIONIME, | 0a30Bbie  CO- | JisAtOlIMe, cjabo | 30BbIE  CO- | 30BBIE  CO-
cuHTe3 WHQOpP- | OCYIIECTBIIACT CTaBJISIOIINE, | OCYIIECTBISIET CTaBJISFO- CTaBJISIFO-
Malluy, TpUMe- | JEKOMITO3UIMIO | HE OCYIIECTB- | JEKOMITO3UIMIO | IIHe, XOpo- | Iue, OTINY-
HATH  CHCTEM- | 3aJa4u JISIET JCKOMITO- | 3aJ1auM 110 ocy- | HO ocy-
HBII MTOJIXOJT 3UIIUIO 33]Ia4H IIECTBIISET IIECTBIISET
JUIS  pEIIeHUs JIEKOMIIO3H- | JIEKOMIIO3H-
[TOCTaBJICHHBIX LIMIO 3a]a4M | MO 3aJ]a4u
3ajad. N-2yk1 He MoxeT | HegocTtatouno Jocrarouno | YcnemniHo
Haxomut u kpu- | HAXOMUTh U | YETKO HAXOIUT | OBICTPO HaXOJUT H
TUYECKU aHAIN- | KPUTHUYCCKU W KPHUTUYECKH | HAXOJUT W | KPUTHYECKHU




3upyeT HMHQOpP- | aHATH3UPO- aAHATU3HUPYET KPUTHYCCKHA | aHAIU3HPYET
Malyio, HeoO- | BaTb  HH(OpP- | HHOPMAIIHIO, aHanM3upyer | uHbopma-
XOJUMYI0  JUIsl | Malluio, HEoO- | HeoOXOIUMYIO uHpopMa- U0, HEo0-
pEeUICHUsT  TIO- | XOAUMYKO IS | JUISL  PEIICHUS | U0, Heo0- | XOIUMYIO
CTaBIIGHHOW 3a- | pelIeHUs] II0- | TOCTABICHHOMN XOJTUMYIO JUTSL peTeHus
Javu. CTaBJICHHOM 3a/laum. JUTSL PELIeHHs | TOCTaBIICH-
3aJa4H. MOCTaBJICH- HOM 3a1a4H.
HOH 3aJa4H.
N-3yk1 He MoxeT | Cmabo paccmat- | Jloctatouno | YcmemrHo
PaccmaTtpuBaer | paccMoTpeTrh puBaeT BO3- | OBICTpO pac- | paccMaTpu-
BO3MOXXHBIC Ba- | BOBMOYKHBIC MOXKHBIE BapH- | CMaTpUBaeT | BaeT BO3-
pHAHTBl  pelle- | BApUAHTBHl pe- | aHTHl PEIIeHUS | BO3MOXHBIE | MOXXHBIE Ba-
HUSA 3a/laud, | MIEHUs 3a[a4d | 337a4d, 4YTOOBI | BAPHAHTHI pUaHTH pe-
OIICHWBas WX | U OICHUTh WX | OIICHUTh WX JIO- | PEIICHUS IICHHUS 3aja-
JOCTOMHCTBA MU | JIOCTOMHCTBA M | CTOMHCTBA U | 3a]a44, 4YeT- | YU, OLICHUBAsS
HEJOCTaTKH. HEJIOCTATKH. HEJOCTaTKH. KO OIICHWBas | UX TOCTOWH-
WX JOCTOWH- | CTBa U HEJIO-
CTBa M HENO- | CTATKH.
CTaTKH.
N1-4yx1 He moxeT | HegocTtarouno Hocrtatouno | Ouenb rpa-
I'pamoTHO, 110- | TPAMOTHO, JIO- | TPAMOTHO, JIO- | TPAMOTHO, MOTHO,  JIO-
THUYHO, apry- | TH4HO, apry- | TU4HO, apry- | JJOTHYHO, THYHO,  ap-
MEHTHPOBaHO MEHTHPOBAHO | MEHTHPOBAHO apryMeHTH- | TYMEHTHpPO-
dbopmupyet chopmupoBath | Gpopmupyer poBaHO BaHO  op-
COOCTBEHHBIE COOCTBEHHBIE | COOCTBEHHEBIC ¢dopmupyeT | MHUpyeT cO0-
CYXKICHHUS U | CYyXACHUA U | CYXICHUS 1 | COOCTBEHHBIE | CTBEHHEIE
omenkn. Otnu- | onenkn.  He | omenkn. Cna®o | Cy)KAeHHS W | CyXKACHUA U
yaeT (akThl OT | OTNIM4aeT (ak- | oTanyaeT GakThl | ONEHKH. XO- | OLICHKH.
MHEHUW, UHTEp- | Thl OT MHEHUH, | OT MHEHM, MH- | polI0 OTIu- | beictpo oT-
MpeTanui, olle- | HHTepIIpeTa- TepIIpeTAIHiA, yaeT (akThl | TuyaeT (hak-
HOK ¥ T.J. B | U, OLEHOK U | OIICHOK W T.JI. B | OT MHEHHH, | TBI OT MHe-
paccyXIeHusX | T.J0. B paccyX- | pacCy>KACHUSIX | MHTEpIIpeTa- | HUil, WHTEp-
IpYTUX y4YacT- | JeHUSIX Jpy- | ApYTUX ydacT- | Wi, OICHOK | mpeTarui,
HUKOB JICSTEb- | THX YYaCTHU- | HUKOB JeSTelb- | U T.O. B pac- | OI[CHOK u
HOCTH KOB JIesiTelb- | HOCTU CyXJeHUsX | T.J. B pac-
HOCTH JIPYTHX CYXKIEHHSIX
YY9aCTHUKOB | JPYTUX
JesITeIbHO- Y4aCTHUKOB
CTH JIeSTEIbHO-
CTH
N-5yk1 He moxer | Cmabo ompene- | Xoporio YcnemHo
Omnpenensier ¥ | ONPEJNCINTh H | JIAET M OICHHU- | OTPENEeNseT | Onpesemnser
OIICHWBAeT IIO- | OIICHUTh II0- | Ba€T  IIOCIEA- | U OIICHWBAET | U OIICHUBAET
CIIEZICTBUSL BO3- | CIEICTBHUSA CTBUSL BO3MOX- | MOCIEACTBUS | MOCIEACTBUS
MOXKHBIX peIlie- | BO3MOYKHBIX HbIX  PELICHUI | BO3MOXKHBIX | BO3MOXHBIX
HHUU 33]1a4y. peumieHuil  3a- | 3a1a4M. peueHuit penieHui
JTAYH. 3aJIauH. 3aJIauH.
OIIK-5 N/-1lomk-s He nposogut | Peako u Ha Hu3- | Ilepuoauue- ITocTosHHO
I'oToB K yua- [IpoBoguT 3KC- | IKCIEPUMEH- KOM YPOBHE CKHU IIPOBO- MIPOBOJIUT
CTHIO B IPOBE- MIePUMEHTATb- TaJbHBIE HC- MTPOBOJIUT 3KC- JTUT KCIIe- a¢dexTus-
JICHUH JKCIIe- | HbIE UCCIIENOBA- | CIEJAOBAaHUS B | NEPUMEHTalb- | PUMEHTalb- | HBIE JKCIIe-
PUMEHTANIBHBIX | HHS B 00NAacTH | 00NacTH arpo- | HbIE HCCIE0Ba- | HbIE HCCIIe- | PUMEHTAllb-
WCCIIeIOBaHUI arpoHOMHUU HOMUH HUs B 001actu JIOBaHUS B HBIE HCCITe-
B ipodeccuo- arpOHOMUU obnactu ar- JIOBaHHS B
HAJBHOM n1es- POHOMUH obxacry ar-

TCIIbHOCTH.

POHOMHH




B pesynbrare 0CBOCHUS AUCHUILTUHBI (MOAYJIs) 00Y4aIOUINICS JOKEH:
3uamop:

- OCHOBHBIE TEPMHHBI U TOHATUS MUKPOOHOJIOTHH;

- 3HaTh MOP(OJIOTHUIO, PU3UOIOTHIO, TEHETHKY, SKOJIOI'MI0 OCHOBHBIX IPYIIl MUKPOOOB;

- 0COOEGHHOCTH CHHTE€3a U B3aUMHBIX MPEBpAIllEHUI YIJIeBOJAOB, OEIKOB U >KMPOB B MHK-
poOHbIX KieTkax. CHHTE3 APYruX BElleCTB: (epMEHTOB, BATAMUHOB, THOOEPEINIMHOB, TOKCUHOB,
aHTUOHMOTHKOB, aJIKAJIOMIOB.

- TEXHOJIOTHIO MPOLECCOB (OpOXKEHUs, OKUCIICHUS, PA3JIOKEHHSI) YCIOBUS POTEKaHUs Ipo-
LIECCOB.

-TEXHUKY 0€3011aCHOCTH pabOThI B 1TAOOPATOPUH MUKPOOHOOTHH;

- METOBI KPUTHYECKOTO aHAIN3a U CHHTEe3a HH(pOpMaIny;

- METO/bI TTPOBEICHUS SKCIICPUMEHTAIBLHBIX UCCIICIOBAHUH B IPO(eCcCHOHATRHON MeATETHFHOCTH.

ymemb:

- OpPraHM30BaTh U BECTH HAyYHO-UCCIEN0BATEIbCKYIO U MPAKTHUECKYIO JEATEIHOCTh B Jia-
OopaTopuy MHKPOOHOJIOTHH,

- OCBAaMBaTh U IPUMEHATH B pab0Te METOAUKH UCCIIE0BAaHUSI MUKPOOPTaHU3MOB,;

- TPaMOTHO KYJIbTUBHPOBAaTh MUKPOOBI B 1a00PaTOPHBIX YCIOBUSAX U OOBACHATH OMOXHUMUYE-
CKYIO HallpaBJIEHHOCTb MIPOLIECCOB, OCYIIECTBIEMbIX MUKPOOaMHu:

- BECTU HAOJIIOJIEHUSI U IKCHEPHUMEHTAIbHbIE MCCIEAOBAHUSA B IOJIEBBIX M JJAOOPATOPHBIX
YCIIOBUSX;

- paboTatk ¢ IUTEPaTypOil U NH(HOPMAIIMOHHBIMHI CHCTEMAMH C LENBIO MOIydeHUs] HHPOopMa-
u;

- cobupartp, 00pabaThIBaTh, AHATM3UPOBATH U MPEACTABIATH IMOJYUYECHHBIE IKCTIEPUMEHTANb-
HbI€ JIaHHbIE;

- OCYILECTBIISATH TIOMCK, KPUTHYECKUH aHAIN3 U CUHTE3 WHPOPMALINH;

= IPOBOAUTH SKCIIECPHUMEHTAJIBHBIC UCCIICTOBAHUS B HpO(beCCPIOHaHBHOﬁ JESATEIIbHOCTH,

- IPUMEHUTH TEOPETUYCCKHUE 3HAHWS Ha TIPAKTUKE;

- UCIOJIb30BAaTh MUKPOOHOJIOIMUECKUE TEXHOJIOTUH B MPAKTUKE MPOU3BOJCTBA U mepepaldoT-
KM CEJIbCKOXO03MCTBEHHOUN MPOAYKIIUU

enademy:

- HaBbIKaMu paboOTHI B J1aOOpaTOPUU MUKPOOHOJIOTHH;

- OCHOBHBIMM METOJaMU MHUKPOOHOJIOTHYECKUX UCCIIE0BAaHUM,

- METOJIaMH TIOUCKa U KPUTHUYECKOTO aHaIM3a U CUHTEe3a HH(OpMaluy,;

- CUCTEMHBIM TOJIX0/I0M JUIs PELIeHNs TOCTaBIEHHBIX 3a/1a4;

- METOJIAMH SKCIIEPUMEHTAIFHBIX UCCIIEIOBAHUH B IPO(ECCUOHAIBLHOHN NI TETLHOCTH.

3.1. MaTpuina cooTHeceHHsI TeM/Pa31eJiOB Y4eOHOH TUCHUMILTUHBI (MOYJIS1) U
(popMupyemMbIX B HUX YHHBEPCAJIbHOI U 001enpodeccHOHAIbLHOM

KOMIIeTeHIIU I
Kowmnerenmun X oOuiee
Tewmsbl, pa3ensl JUCIUTLTAHBL VK-1 OIK-5 KOJIMYECTBO
KOMTIETEHII.

Pa3znen-1. OcHOBBI MUKPOOHOJIOTHY
1.Wctopust pa3BUTUS MHUKPOOWOIIOTUM Kak HayKH, + 1
pOOJIEMbI CTAHOBJICHUS
2. Mopdonorus u cuctemMaruka MUKPOOPTaHU3MOB, + 1
CTPOCHHUE B PA3MHOXKCHUE
Paspnen-2. MUKpoOOpraHm3mbl
3.MukpoopraHusmMbel W  OKpyXaromjas  cpeja. + 1
B3anMooTHOIIIEHNST MHUKPOOPTaHU3MOB MEXIY COOOM




U IPYTUMU CYIIECTBAMH.

4. Metaboi1M3M MUKPOOPraHU3MOB. [ 'eHeTHKa MUKPO-
OpPraHu3MOB.

5.CunTe3 BeuiecTB MUKpOOHOH KieTkoi. Muxpobuo-
JIOTUYECKasi MPOMBIIUICHHOCTD

6.1IpeBparnenue MUKpOOpraHu3MaMu COCIMHEHUM YT-
Jepoja.

7.11IpeBpanieHue COEAMHEHUI

a3oTa.

MHUKpPOOPraHu3MaMu

8.IIpeBpamieHne MUKPOOPTaHU3MAMU COCIUHEHHN S,
P, Fe u np. snemMeHTOB

9. IlouBeHHbIE MUKpPOOpPraHu3Mbl. Poib MOYBEHHBIX
MUKpPOOPIraHM3MOB B IUIOAOPOJIMHU IOYBbl. BiusHue
pa3IMYHBIX arponprueMoB Ha MUKPOQIIOPY MOYBHI.

10. Mukpoopranu3mMsl SMUGUTHBIE MUKPOOPTaHU3MBI
IOBEPXHOCTH JINCTHEB, CEMSIH U 30HbI KOPHSI pacTEHUI

4. CTpyKTypa M cojiep:KaHue JUCHUILTHHBI (MOTYJIs)
OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBisIeT 3 3au€THble equHullpl, 108 akan. yacos.

Bun zanartun Bcero akana. gyacos
10 OYHOM opme 10 3204YHOM
oOyueHus dhopme
(3 cemectp) oOyueHus
(3 xype)
OO01mmast Tpy10eMKOCTh TUCITATITHHBI 108 108
KonTtakTHas paboTta 00ydarouuxcs ¢ mpernoiaBaTe- 48 20
JIeM, B T.4.
AynuTOpHBIE 3aHATHS, B T. 4. 48 20
JIEKITHA 16 4
nabopaTopHbBIE padOTHI 16 8
IIPAKTUYECKHUE 3aHATHS 16 8
CamocrosTenpHas paboTa, B T.U. 33 79
mpopaboTka y4yeOHOro MaTepuana Mo JUCIHUILINHE 20 40
(KOHCTIEKTOB  JIEKIIMH, Y4€OHUKOB, MaTepHUajoB
CETEBBIX PECYPCOB)
IIOJArOTOBKA K MPAKTUYECKUM 3aHATHAM, 6 20
KOJIJIOKBHYMaM, 3aliuTe pedepara
BBITTOJIHEHNE KOHTPOJIBLHON pabOTHI - 19
MOJrOTOBKA K  MOAYJIBHOMY  KOMIIBIOTEPHOMY 7 -
TECTHPOBAHWIO  (BBINIOJHEHWE  TPEHHPOBOYHBIX
TECTOB),
KonTpomis 27 9
Bun uroroporo KoHTpOIs JK3aMEH
4.2. Jlekuun
Ne Pasznen nucuurnmusel (Moxynsi), TeMsl Jek- | OObeM B akaj. vacax | @opmupye-
LM U UX COJIEPKAHUE OYHas 10 320YHOM | MBIE€ KOMIIE-
dbopma bopme TEHLUU
o0yde- o0y4yeHus




HUS (3 xypc)
Pa3nes-1. OcHOBbI MUKPOOHOJIOTHH
1 | Ucropus pa3BUTHS MUKPOOHOJIOTHHU KaK HAyKH, 9 05 YK-1
POOJIEMBI CTAHOBJICHHUS ’
2 | Cucrematuka U MOp(hOIOTUS MHUKPOOPTaHHU3- YK-1
MoB. CTpoeHue u pa3MHOXKEHHE OaKTEepHii, re- 2 0,5
HETHKa MUKPOOPIaHU3MOB.
Pa3nes-2. MuKkpoopranmusmMsl
3 | Mukpoopranu3Mbl U OKpysKarorias cpeaa. B3a- YK-1
MMOOTHOIIEHUSI MUKPOOPTaHU3MOB MEXKIy CO- 2 -
00l U IPYyrUMH CYLIECTBAMHU.
4 | Merabonmu3M MuKpoopranu3MoB. CHHTE3 Be- 'YK-1, OIIK-5
IIECTB MHUKPOOHOH KieTKoW. MukpoOuoIoru- 2 0,5
4yecKas MPOMBIIUIEHHOCTh
5 | IlpeBpamienue MHMKpOOpPraHU3MamH COEIUHE- 2 05 YK-1, OIIK-5
HUH yriepoja. '
6 | [IpeBpamenue MHKpOOpPraHH3MaMH COETUHE- 2 05 YK-1, OIIK-5
HUH a30Ta. ’
7 | IlpuHuunel nouyBeHHOW MuKpoOuosoruu. Poib YK-1, OIIK-5
MIOYBEHHBIX MUKPOOPraHU3MOB B IUIOAOPOAUU 9 05
MOYBBL. BrusiHue pa3mUuHBIX arporpHEeMOB Ha ’
MHUKPO(IIOPY MOUBBI.
8 | IIpeBpamienue MHKpOOpPraHHU3MaMH COEIUHE- 1 05 YK-1, OIIK-5
Huii S, P, Fe u ap. 37eMeHTOB. '
9 | Mukpoopranu3Mel 3MUGUTHBIE, MHKpPOOpra- YK-1, OIIK-5
HU3MBI MTOBEPXHOCTU JIMCTHEB, CEMSH U 30HBI 1 0,5
KOPHSI paCTE€HUI
Hroro 16 4
4.3. JlabopaTopHbIe padoThI
Ne O6wem B axkan. | JlabopaTopHoe dopmu-
pas- HaumenoBaHue 3aHATHA qacax o0opy0BaHuE pyemble
nena KOMITE-
TEHIUU
OYyHasl BaoyHas
dopma |[popma
o0y-  Oyue-
YeHHs |HUS
1 Mukpockon U €ro NnpUMEHEHHE 2 1 Muxpockons: MBU- [YK-1
JUIsL pacCMaTpPUBaHHUS MUKPOOOB. 3,
2 3HaKOMCTBO ¢ (popMaMu MHUKpO- 2 1 Mukpockomnsl,  Tep- [YK-1
00B. MOCTaT, CHUPTOBKH,
yamku Ilerpu, mMuk-
pobuoror. TIETIIH,
HabOp peakTHBOB IS
OKpalllMBaHUsl  MHK-
POOPraHnu3MOB
3 Metonel crepwinszanuu. Iloaro- 2 1 Tepmocrar, aBTo- [YK-1
TOBKa INOCYIbl M TNHTATEIbHBIX KJaB,  CYIIWJIbHBIH
Cpea JUis CTepHIIN3aIIUH. mkad, gamku [etpw,




MMUITETKH, KOJIOBI

[TocTaHOBKA OIBITOB IO YYETY
MHUKpPOOPraHU3MOB B IIOYBE U BO3-

TyXe.

MUKpOCKOIIBI, BECHI
nabopaTopHsle, Tep-
MOCTaT, aBTOKJIaB,
CIMPTOBKH, YALIKH
ITeTpu, mukpoOuo-
JIOT. TIETJIH, HaOOP
PEaKTUBOB /IS
OKpAaIIMBAaHUS MHK-
POOPraHU3MOB, MEp-
HbI€ [IWJIMHPBI, TH-
METKH

YK-1,
OIIK-5

OmnpeneneHre MEKPOOHOTO Yrcia
MIOYBHI ¥ BO3/1yXa (aHAJIU3 OTbI-
TOB).

MuKkpocKoIibl, BeChl
nabopaTopHEIe, Tep-
MOCTaT, CHUPTOBKH,
yamky Ilerpu, Muk-
poOHOoJIOT. IETIIH,
HabOp peaKkTUBOB AJIs
OKpAIllMBaHUs MUK-
POOPraHnU3MOB, MEp-
HbI€ UUJIUHPBI, TTH-
METKU

YK-1,
OI1K-5

Nnentudukanus MUKpoOoB. BhI-
JeNieHre OAKTEPHil B YHCTYIO

KYJIBTYpY.

MWUKpPOCKOIIBI, BECBI
nabopaTopHbIe, TEp-
MOCTaT, aBTOKJIaB,
CIIMPTOBKH, YaIITKH
[Terpu, MukpoGuo-
JIOT. TIETJIH, Ha0OP
PEaKTUBOB IS
OKpAIINBAaHUS MHK-
POOPraHnu3MOB, MEp-
HBIC IUJIUHJIPBI, TTH-
HETKU

YK-1,
OI1K-5

Oxpacka MHKpoOOB mo ['pamy.
[TpoBepka YMCTOTHI KYIbTYPBI.

IMHKpPOCKOIIBI, TEPMO-
CTar, CIIUPTOBKH,
gamku [lerpu, Mmukpo-
OuoJIor. MeTau, Habop
[PEaKTHBOB JUIsI OKpa-
[MUBAHUS MUKpOOpra-
HU3MOB

YK-1,
OIIK-5

[TocTaHOBKa OMBITOB MO OPOKeE-
HUIO MOJIOKA U KapToders.

MHEKpOCKOTIBI, TTUT-
Ka 3JICKTpHYeCKasi,
TEPMOCTAT, aBTOKJIaB,
CTIIUPTOBKH, YAIIKH
[Terpu, MukpoOuo-
JIOT. TIETJIH, Habop
PEaKTUBOB JIJIsI
OKpAIllUBaHUS MHK-
pPOOpraHU3MOB, Mep-
HbIC [[HJIHH/IPbI, TTH-
NETKH, XUMUYECKUE
PEaKTHBBI

YK-1,
OI1K-5




| Utoro | 16 | 8 |
4.4, IlpakTH4yecKue 3aHATUS
No HaumenoBanue 3anstus OO0bem B akan. ya- | Dopmupyemsie
TEMBI cax KOMIIETEHIHH
OYyHass  BaoyHas
dbopma  (hopma
o0yye- |0OyueHHS
HUS
1 AHauM3 OIBITOB IO OPOKEHUIO MOJIOKA U KapTo- 2 1 YK-1, OIIK-5
dbens.
2 [TocTaHOBKa OMBITOB MO PA3JIOKEHUIO KIETYATKU 2 1 YK-1, OIIK-5
U MIEKTUHOBBIX BEIIECTB.
3 AHau3 OMbITOB [0 OPOKEHUIO KIETYATKU U MEK- 2 1 YK-1, OIIK-5
THUHOBBIX BEILIECTB
4 [TocTaHOBKa OMBITOB MO a30TO(MUKCAINH, aMMO- 2 1 YK-1, OIIK-5
HU(DUKAIUN.
S) [TocraHOBKa OMBITOB 10 HUTPU(UKALINUHU, JEHUT- 2 1 YK-1, OIIK-5
puduKaIuy.
6 AHaJn3 OTBITOB IO aMMOHU(BHUKAIIMH, HUTPH(H- 2 1 YK-1, OIIK-5
Kallui U ACHUTPUDUKALIH.
7 AHaJM3 OIBITOB 0 a30TOPUKCALINH. 2 1 YK-1, OIIK-5
8 3HaKOMCTBO C KJIyO€HbKOBBIMH OaKTEpUsIMHU. 2 1 YK-1, OIIK-5
Bceero 16 8
4.5. CamocrosiTesibHasA padoTa 00y4aroLuxcst
O0BeM, akaj. 4acoB
Paznen
TTVICTIN- Bun camocrositenbHOM paboThI 10 09HOR | Ho 3a0aron
TUTHHET dopme | popme 00y-
oOyueHus YEHUS
HpopaGOTKa y‘IC6HOFO Marcpuaia 1no AUCHHUININHE (KOHCHCKTOB 10 20
HeKHHﬁ, y‘Ie6HPIKOB, MaTepHrajioB CETEBBIX peCprOB)
Pagj:(en 1 pn::{)l;’;:;):[(a K MPAKTUYCCKUM 3aHATUAM, KOJIJIOKBUYMaM, 3al[UTC 3 10
BBINOJIHEHNE KOHTPOJIBHON pabOThI - 10
HOZ[]"OTOBK& K MOAYJIbHOMY KOMIIBIOTCPHOMY TCCTHPOBAHUIO 3 _
(BBITIOJTHEHNE TPEHUPOBOYHBIX TECTOB),
HpopaGOTKa y‘IC6HOFO Marcpuaia 1no AUCHHUININHE (KOHCHCKTOB 10 20
.]'IeK].IPIﬁ, y‘ieGHI/IKOB, MaTCpHaJIOB CETCBBIX pecprOB)
Pa3)1eJ1 2 pn::{)l;’;:;):[(a K MPAKTUYCCKUM 3aHATUAM, KOJIJIOKBUYMaM, 3alIUTE 3 10
BBINOJIHEHNE KOHTPOJBHON pabOThI - 9
HOZ[FOTOBK& K MOAYJIbHOMY KOMIIBIOTCPHOMY TCCTHUPOBAHUIO 4 _
(BBIIOJTHEHNE TPEHUPOBOYHBIX TECTOB),
Htoro 33 79




IlepeyeHb y4eOHO-METOAMYECKOI0 O0eceYeHH s 1JIsl CAMOCTOSITeIbHOIH PadoThI 1O AUCI -
IIMHe (MOIYJII0):

Turosa JI.B. Meronuueckue yka3aHus JUisi CAMOCTOSITEIIBHON PabOThl OOYUAIOIIUXCS TI0 JIC-
nuruHe «MuKpoouoiorus», MuaypuHck, 2024.

4.6. BbinoJiHeHUEe KOHTPOJILHOH PatoThl 00yYAKIIMMHUCS 3204HOH GOpMbI

Baxuoit Gpopmoii camocTosTenbHON paboThl 00yUaIOMIerocs: BISAETCS HAIMCAHUE TTHCh-
MEHHBIX Pa0OT, B TOM YHCJI€ KOHTPOJbHON pabOThI 10 JAHHOW AMCLUILINHE.

Lenu BbIIOIHEHUS pabOTHI:

— cucTeMaTu3alus, 3aKpeIuieHue U yrilyOJleHne TeOpeTHUeCKUX 3HaHUM U yMEHUH IpH-
MEHATH UX Ul PEIICHUS KOHKPETHBIX TPAKTUYECKUX 3a/]a4;

— pa3BUTHE HAaBBIKOB CAaMOCTOSITENIbHON HaydyHOU paOoThl (IJIaHUPOBAHUE U MPOBEACHUE
UcclieIoBaHMsl, padoTa ¢ Hay4HOH M CIIpaBOYHOM JIUTEPaTypold, HOPMATUBHBIMU IIPABOBBIMU aK-
TaMH, HHTEPIPETAINS OTYYCHHBIX PE3yJIbTaTOB, NX MPABUIBHOE U3JIOKEHNE U 0(OPMIICHHE).

Pabora n1omkHa OTBEYaTh CIEAYIOINUM TPEOOBAHUSIM:

— CaMOCTOSITENIbHOCTb UCCIIEI0BAHUS;

— (opmupoBaHUE aBTOPCKON MO3UIMHU MO OCHOBHBIM TEOPETHUECKUM U MPOOIEMHBIM
BOIIpOCaM;

— aHaJu3 HAYYHOU U y4eOHOMU JUTEPATypPhI IO TEME BOIPOCA;

— CBAI3b MIPEAMETA C aKTyaJIbHBIMU IPOOJIEMaMU COBPEMEHHOM HayKu U MPAKTHUKHY;

— JIOTUYHOCTb U3JIOKEHHUSI, apIyMEHTUPOBAHHOCTh BHIBOJIOB U 0000IIEHU;

3aaHusa B KOHTPOJIbHOW paboTe HampaBiIeHbl Ha 3aKpeIieHHe TEOPETUYECKUX 3HAHUM
oOyuJarolerocss 1 OBJIaJICHUS] HaBbIKAMHU 10 M3YYEHHUIO OCHOBHBIX I'PYNI MHUKPOOPraHU3MOB U
OMOJIOTMYECKHX MPOLIECCOB C UX YUACTHEM.

KontponbHas paboTta BKIIIOUaeT 5 TEOpETHUECKUX Bolpoca. BeiOop BapuaHTa onpenensi-
eTcs nocienHel mudpoil 3a4eTHON KHUKKH.

[lepeueHp BONpPOCOB MpEACTaBIEH B METOAUYECKMX YKA3aHUSAX JJI BBINIOJHEHUS KOH-
TPOJILHOM paboTHI.

4.7. Conep:kaHue pa3aejioB IMCHUIIMHBI

Pa3nen-1. OcHoBbI MUKPOOHOJIOTHH

1.WcTtopust pa3BuUTHsI MUKPOOHMOJOTHH KakK Haykd, MpoOjemMbl cTaHOBIEeHUSA. PaboThl A.
JleBenryka. Ilepuon onucarensHol Mukpoouonoruu. Otkpeitus JI. [acrepa, ¢pusnonoruuecknii
nepuos B Mukpobuonoruu. Padoter P. Koxa, . 1. Meunukosa, B. H. Bunorpanckoro, /. U.
NBanosckoro, B. JI. Omensuckoro, M. B. ®enoposa, E. H. Mumycruna.

2. Mopdonorus u cucTeMaTuka MUKPOOPTaHH3MOB, CTPOSHUE M Pa3MHOKEHUE.

[TonosxeHne MUKPOOPTaHW3MOB B CHCTEME JKMBBIX cyliecTB. Mopdonoruueckas xapak-
TEPUCTUKA OCHOBHBIX TPYII MHUKPOOPTaHHU3MOB: OCOOEHHOCTH CTPOEHHUS MHUKPOOHON KIIETKH,
dbopmMma, pazMepsl, IBHKEHUE, pa3MHOKEHUE, criopooOpa3oBanue. HekneTounsle GopMbl )KU3HU.
N3meHunBOCT MUKpOOPranu3MoB. HenpepbiBHbIE KyIbTYpbl. 3HAUEHHUE METO/1a HEMPEPHIBHOTIO
KYJIbTUBUPOBAHUS JJISI U3YYCHHS (PU3UOTOTUH MUKPOOOB U JIJISI TPOMBIIIJICHHOCTH.

Pa3nes-2. MUKpoOpraHusMsl

3. Muxpoopeanuzmvl u oxkpyscaowas cpeoa. Bzaumoomuouienus MuKpoopeaHuzmos
MedHcdy coboll u Opy2umu Cyuecmeamil.

3aBUCHMOCTH OTJIEIBHBIX TPYII MHUKPOOOB OT BOJHOTO PEXUMA, TEMIIEPATYPhI, KUCIOT-
HOCTH, SITOBUTBIX BEIIECTB, paAUalllK, AaBieHUs. OTHOIIEHHE MUKPOOPTAaHU3MOB K KUCIOPOAY.
[IpenymnpexaeHue pa3BUTHSI MUKPOOOB C TIOMOIIBIO (PU3UUECKUX U XUMUUYECKHUX (pakTOpoB (Tmac-



Tepu3auus, crepuin3anus, cuxenue pH u T.1.). AHTUMHKPOOHBIE BEIIECTBa, CEU(PUIHOCTD
U MEXaHWU3M JEHUCTBHUA.

Heiitpanbubie, cMMOMOTHYECKHE W AHTATOHUCTHYECKHE B3aMMOOTHOLICHHUSI MUKpPOOpra-
HU3MOB MEXIy COOOH U APYTrUMU CyllecTBaMU. MUKpPOOpPraHU3Mbl 30HBI KOPHS, MUKOpH3a pac-
TEHUH.

4. Memabonuzm muxkpoopeanusmos. I enemuxa MUKpOOp2aHu3Mos.

@epMmeHTHI. XapakTepucTHka (PEepMEHTOB KaK OHMOJOTMYECKHX KaTajau3aTopoB. Poub
(bepMEeHTOB B KHU3HEACATEILHOCTH MUKPOOHOHN KJIeTKU. XUMHUYECKas MPUPOAA, CYIIHOCTb Jei-
CTBHS U Kiaccupukanus pepMeHToB. DK30- U SHA0(EPMEHTHI.

[Tutanue u gpixanue MUKpoOOB. [locTymeHne nuTaTeNbHbIX BEIIECTB B KIeTKy. DakTo-
PBI, OTIPEACIISIONINE OCOOCHHOCTH NMUTAaHUs (aHAOOIM3Ma) U IbIXaHus (KaTaboym3mMa) MUKPOOOB.
HcTtounuku yriepoza, a3ora, pochopa u Ipyrux 3J€MEHTOB 711 Pa3HBIX MPYII MUKPOOPTraHU3-
MOB. XapaKTepuCTHKa aBTOTPO(HOTO U reTepoTpo(HOrO THIIOB MUTAHHS. XEMOCHHTE3. Y CBOE-
HUE 30JIbHBIX 3JIEMEHTOB, JIOTIOJHUTEIbHBIE (PaKTOPHI POCTA.

Tumb! gprxanust MEKpoOoB. PU3HOIOTHYECKOE 3HAUCHHE JIBIXaHUs. XUMH3M U JHEPreTH-
Ka Pa3MYHBIX TUIIOB JbIXaHusA. PacxomoBaHue sHepruu. BeineneHue TemIoOBOM U CBETOBOM
DHEPTUU MHKpoopraHm3dmMamu. ['eHermka MukpoOoB. IIpakThyeckoe 3HaYeHHE H3MEHUYHMBOCTH
MUKPOOPTaHU3MOB.

5. Cunmes eewgecme MukpooHot kiemkou. Muxpobuonrocuiueckas npomululieHHOCHb

Oco0eHHOCTH CHMHTE3a U B3aUMHBIX MPEBPAILLEHUN YIIIEBOJOB, OCIKOB U KUPOB B MHK-
poOHBIX KieTKax. CHHTE3 JpyruX BemecTB: (epMEHTOB, BATAMUHOB, THOOEPEIUIMHOB, TOKCHHOB,
AHTUOMOTHKOB, aJKaJIOWIOB. 3HAYCHHE TIIMKOJIN3a U IUKIA TPUKAPOOHOBBIX KHCIOT B KOHCT-
PYKTHBHOM MeTabonm3Me. 3HaueHHE CENEKIUU M TeHHON MHKEHEPHH MPOMBIIIJICHHBIX MHKPO-
OpPraHU3MOB JIJIsl HAPOJIHOTO XO3SHCTBA.

6. Ilpespawjerue MUKPOOP2AHUSMAMU COCOUHEHULL Y2NepOOd.

3HaueHue MPOIIECCOB MPEBPAIICHUN YIIIEPOI0COAEPKAIIUX BEIIECTB B KPYTOBOPOTE yT-
Jepojia B IPUPOJIE U POIH MUKPOOOB B (PUTOTCHHOM PAacIiajie OPraHNYEeCKOTO BEIIECTBA.

Moso4yHoKuCI0E, MACIITHOKHUCIOE, COMPTOBOE U JIpyrHe TUIlbl OpokeHHi. XapakTepu-
CTHKa BO30YIHUTENEH, XUMHU3M TPOIIECCOB OPOKEHUS, TPAKTUIECKOE HCIIOB30BaHUE.

HenonHoe okucienue yrieBofoB U JPYTHX OpPraHMYECKUX COECJUHEHUN MHUKpPOOpPraHM3-
MaMH. 3Ha4E€HHE 3TOTO MpoIecca B MPUPOJIE M CEITHCKOM XO3SHCTBE.

7. I[Ipespawenue mukpoopaanusmamu coeOuHeHuti azomd.

AspoOHBIN 1 aHadPOOHBIN pacmaj 0€3a30TUCTHIX OPraHMUYECKUX BEUIECTB PACTUTEILHOTO
MIPOUCXOKACHUS: KIIETYATKH, TEMHIIEIITIOI03b], IEKTHHOBBIX BEUIECTB, KUPA, TUTHUHA.

Ponbp MukpoopranusmMoB B KpyroBopoTe azota. MuHepanuzauus (aMMOHU(pUKAILK) a30-
TOCO/IEpIKAIUX OPraHUYECKUX COeNHEHHH (0€IKOB, HYKJIEMHOBBIX KHUCIOT, MOYEBUHBI, XUTHHA,
[MaHaMuaa Kanelys). Bo30oyaurenn. Xumusm nporecca. Y CIOBUS HAKOIUICHUSI aMMHaKa B T10Y-
Be. [lonsaTre 06 nMMoOmIM3anuu a3zora. 3HadeHue cooTHomeHuss C:N B opraHuyeckoM Belle-
CTBE B IPOIECCEe MUHEPATM3AIMKA ¥ MOOMIM3aIie a3ora. [Iporeccsl aMMOHH(pHUKAINN TIPH Xpa-
HEHMH TUT0A0B U oBoIlel. [IpHunHbI MOpUM CeNbCKOXO03SHCTBEHHON MPOAYKIIUN U BO3MOKHOCTH
ee MPeIyIPeKICHHUS.

ABTOTpO(HBIE OaKTepuH, BHI3bIBAIOIINE Mpoliecc HUTpUUKanuu. 3Hauenue padot C. H.
Bunorpaznckoro. [lTonoxxurenbHas U oTpHIIaTeNbHAS POJIh HUTPU(PUKATOPOB B 1MouBe. JeHUTpH-
¢dukanus. XapakTepucTHka Bo30yuTesel, 3HaueHue rnpouecca JeHUuTpupukanuu.

Qdukcanys MOJIEKYISIPHOTO a30Ta MUKPOOPraHW3MaMH. A30TOQHUKCHPYIONIE MHKPOOP-
raHU3Mbl, CBOOOJHO XMBYIIME B mouBe. CuMOMoTHYecKas azoToukcanus. bakrepuaibHble
yI00peHusI.

8. Ilpespawenue muxkpoopeanusmamu coeourenuti S, P, Fe u op. sanemenmos.

Pons MUKpOOpraHU3MOB B TIpeBpaIieHuu cephl, pochopa, xKeneza U APYrux dJIEMEHTOB.
OO6pa3oBaHue CEpOBOIOPOIA U3 CEPOCOIEPKAILUX OPraHUYECKHX M MUHEPAIbHBIX COEIMHEHHM
(cynparoB). XapakTepuCTHKa CepOOAKTEpPHil M THOHOBBIX OakTepwii. 3HadeHue cyabhoduka-
IIUH B TUIO0POINHU TIOUBHI.



Munepanuzanus gochopoconepKalux OpraHMYecKHX COSAMHEHHH W mepeBoj]i Hepac-
TBOPUMBIX (pocaToB B pacCTBOPUMBIE.

Oxucienue ¥ BOCCTAaHOBJICHHUE COCIMHEHUH Kejie3a MHUKPOOpraHu3MaMH. XapaKTepu-
CTHKa KeJie. Y4acTHe MUKPOOPTraHW3MOB B 00pa30BaHUM TTOJIC3HBIX MCKOMAEMbIX: MECTOPOXKIE-
HUI cepbl, Topda, KaMeHHOTO yriisi. Pojab MUKpOOOB B JOOBIUE TIOJIE3HBIX UCKOTIAEMBIX.

9. Ilousennvie mukpoopeanusmvl. Ponb nNOYGeHHbIX MUKDPOOP2AHUSMOS 6 NI000POOUU NOUEH.
Brusanue pasnuunvix acponpuemos na MUKpoghiopy nousbi.

[TouBeHHBIE MUKPOOPraHU3MBI. METOIBI ONpe/ieIeHHsT MX COCTaBa M aKTHBHOCTH, TIOHS-
TUsl. [IpUHIUIBI ¥ KOHIETIUS TOYBEHHONH MUKPOOHMOJIOTUU U SKOJIOTUHU. POJIb TOYBEHHBIX MUK-
POOPraHU3MOB B IUIOIOPOANH ITOYBHL. BiusiHIE pa3auyHbIX arpoOHOIO0THH.

W3menenns MUKpo(Iopsl MOYBBI MPH BHECEHHUH HABO3a M MHUHEPAIBHBIX YAOOpPEHHIA.
Ponp MUKpOOpraHN3MOB IpH MOTy4EHUE OPraHNYECKUX Y10OpeHuii;

Bnusinue 006paOoTKH 1MOYBBI U MUHEPAIBHBIX yJOOpEHUH Ha OesTeIbHOCTh MHUKPOOpPTa-
HHU3MOB.

CuHTeTHYEeCKHEe XUMUYECKHE COSAMHEHUS U X JCTOKCHKAIW. BiusHue repOUIuIOB U
NECTUIHMIOB Ha YKU3HEACATECIBHOCTh IMOYBEHHBIX MHKpPOOPraHU3MOB. CKOPOCTH pa3pyIICHHS
ATHX BEIIECTB MUKPOOPTaHM3MaMHU. XapakTep MHKPOOHMOIOTHYECKUX IPOIECCOB MPHU Pa3HBIX
crioco0ax oOpabOTKH MOYBHI.

10. Mukpoopeanuzmel dnugumHvle MUKPOOP2AHUZIMbL NOBEPXHOCMU JUCMbES, CEMAH U
30HbI KOPHA pacmeHul
MukpoOHOIOTHYECKHE TEXHOJIOTUU B MPAKTUKE MPOU3BOJCTBA M MEPEPAOOTKU CEIHCKOXO35Ti-
CTBEHHOH npoaykuuu. DnudutHas MUKpodiiopa U ee cocTaB. MI3MeHeHus B SNu(pUTHON MUKpO-
(drope pu pa3HBIX YCIOBUAX XPAaHEHUsS IUIOAO0B W OBoIeH. Mcronb30BaHWe BUIOBOTO COCTaBa
MUUTHON MUKPO(IIOPHI TPH OLIEHKE MPUTOAHOCTH PACTEHUS [T XPAHSHHS U [TePEePadOTKH.

5. O6pa3oBaresibHbIE TEXHOJIOTHU

Buj yueOHoii padoThl OO0pa3zoBaTe/ibHbIE TEXHOJIOTHHU
Jlexuun DJEKTPOHHBIE MAaTEPUAIbl, UCIIOJIb30BAHUE MYJIBTH-
MEJUNHBIX CPEACTB, pa3AaTOYHbIM MaTepHall
JlaGopatopHble paboThI [ToctanoBka onbIToB. OOCYX/1eHUE U aHATTU3 TIPe/I-

JIOXKCHHBIX BOIIPOCOB UX aYAUTOPHLIX 3aHATUAX.

[Ipaktuueckue (ceMuHapckue) 3ausatus | OOCyKJI€HHE U aHAJIN3 MPEJIOKEHHBIX BOIIPOCOB MX
ayIUTOPHBIX 3AHATHUAX, UHIUBUAYAIbHBIE TOKIAbI,
TECTUPOBAHUE

CamocTosTenbHble pabOThI 3amuTa v Mpe3eHTaI|s pe3yIbTaTOB CAMOCTOSTENb-
HOT'O UCCJICIOBaHMsI HA 3aHITUAX

6. @oH1 OLIEHOYHBIX CPEACTB AUCIHUIINHBI (MOIYJIs)
6.1. ITaciopt doHaa OLIEHOUYHBIX CPEACTB MO JUCHUIIUHE

Ne Koa xoHTpO- O1IeHOYHOE CPEJICTBO
KonTponupyemsble pazaensl (TEMBbI) .
/1 IUpyeMoin HAUMEHOBAaHHE
JUCITUTLIAHBI KOJI-BO
KOMITCTCHITHH
1 | Uctopust pa3BUTHS MUKPOOHOIIOTUU TecTtoBble 3a1aHus 20
KaK HayKu, IpoOJIeMbl CTAHOBIICHUS VK-1 Pedepar 1
Bomnpocsr st k- 6
3aMeHa
2 | Mopdonorus " CHUCTEMaTHKa TecToBbIe 3amaHus 20
MHUKPOOPraHU3MOB, ~ CTPOCHHE W | y-] Pedepar 1

pPa3MHOYKEHHUE Bomnpocsr st 9k- 10




3aMeHa

3 | .MuKpoopraHu3Mbl U OKpYKaromias TecroBble 3amanus 15
cpena. B3aumooTHomeHus VK-1 Pedepar 1
MHUKPOOPTaHU3MOB MEXIy COOOH H Bomnpocs! mist 9k- 6
JPYTUMH CYIIECTBAMH. 3aMeHa

4 Metabonu3sM  MHUKPOOPTaHH3MOB. TecroBble 3a1aHus 30
['eHeTrKa MUKPOOPTAHU3MOB. VK-1 Pedepar 1

Bomnpocs! st 9k- 10
3aMeHa

5 | CuHre3 BemecTB MUKPOOHOH KIIET- TecroBble 3a1aHus 30
KoW. MukpoOuosornueckass  Impo- Pedepar 1

YK-1, OIK-5
MBIIJIEHHOCTh Bomnpocsr st 9k- )
3aMeHa

6 | [IpeBpamienre MHUKpPOOPTaHU3MAMH TecToBbie 3amaHus 20
COeIMHEHUH yriepoja. VK-L OIK-5 Pedepar 1

Bomnpocsr st k- 5)
3aMeHa

7 | IlpeBpamenne MHUKpPOOpTaHU3MAMU TecroBble 3amanus 30
COCTMHCHUH a30Ta. VK-L OIK-5 Pedepar 1

Bomnpocsr muis 3k- 7
3aMeHa

8 | [IpeBparienre MHUKPOOPTaHU3MAMHU TecToBbie 3a1aHus 20
coenuHenuit S, P, Fe u ap. snemen- Pedepar 1

VYK-1, OIK-5
TOB Bomnpocsr muis 3k- 4
3aMeHa

9 | [louBeHHBIE MUKPOOPTaHU3MEI. PoIb TectoBble 3ananus 5)
NOYBEHHBIX MHKPOOPTaHU3MOB B Pedepar 1
monopoauu mouBbl. Bnusaue pas- | YK-1,OIK-5 Bomnpocsr st 9k- 3
JUYHBIX arponpueMoB Ha MHUKpPO- 3aMeHa
¢10py NOYBHI.

10 | Mukpoopranu3Msl AMUQUTHBIE TecToBble 3ananus 10
MHUKPOOPTaHU3MbI TTOBEPXHOCTH JTU- VK-L OTIKS Pedepar 20
CTbEB, CEMSIH U 30HbBI KOPHS pacTe- Bomnpocs! st 9k- 4
HUU 3aMEHa

6.2. I[lepeyeHnb BONPOCOB /ISl IK3aMeHa
du3noI0ruYecKuii nepruos B pa3BuTUM Mukpoouonorun YK-1
OcHoBHbIE TIEpUO/IBI B pa3BUTHH MUKpoouonoruu. YK-1
3navenue pa6ot JI. [Tactepa u P. Koxa. YK-1

3nauenne padot .. Meunukosa, C.H. Bunorpanckoro, B.JI. Omensuckoro, JI.C. I{enkoB-

ckoro u ap YK-1
Bxnag pycckux yueHbIX B pa3BuTHe Mukpoounosorun. YK-1
Mopdonoruueckuii nepuoa B pa3BUTUU MUKpooduonorun. YK-1
[TutatenbHble cpenbl U ux knaccupukanus. YK-1
Homenknarypa mukpooprann3MoB. [lonsitue Buaa, mramMmma, pacel, kiona. YK-1
Xapaxtepucruka otaena Gracilicutes.  YK-1
. XapakrepucTuka otaena Tenericutes YK-1
. Xapakrepucruka otaena Mendosicutes. YK-1
. CucremaTnka MUKpOOpraHnu3mMoB. [Ipu3naku, nexamme B ocCHOBe cucreMatuku. YK-1
. Xapakrepuctuka otaena Firmicutes. YK-1
. ®usndeckue MeTo bl crepuimzanuu Y K-1
. IlpurotoBnenue GUKCUPOBAHHBIX U KHUBBIX Mpenaparos. YK-1




16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.

35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.

48.
49.
50.

51.

52.
53.
54.
55.
56.
57.
58.
59.

60.

Metonel crepunuzannn YK-1

Xumuaeckuit meton crepunm3anuu. YK-1

HacnencrBennsie pakTopsl MEKpoOpranu3mMoB. M3menunBocts npokapuor. YK-1
Pa3zmuoxenue npokapuot. daspl pocta MUKpoopranu3mMoB. YK-1

CrtpyKkTypHas opranu3anus KjIeTku npokapuor. YK-1

Omnpenenenne U XxapakTepUCTUKA TUTIOB JbIXaHus MUKpoOoB. YK-1

Hcnonb30BaHue SHEPTHH AbIXaHUsI MUKpOOHOM KieTkoi. YK-1

Henonnoe okucienue yrieBo0B, MpakTUYECKOe UCIONb30BaHue nporecca. YK-1
MexaHu3M MOCTYIUICHHUS MUTATENbHBIX BEIIECTB B MUKPOOHYIO KIeTKy. YK-1

AnpoOHas ¢a3za qeixanus. YK-1

Muxkpodropa Bo3ayxa, Bojsl, mouBbl. YK-1

MoutouHokucoe OpokeHue (BO30yauTeNn, XMMU3M, UCIIoIb30Banue). YK-1

[Tonstue 6uorexHonoruu. JJoctrxkeHnss MUKpOOHOH poMbllIeHHOCTH. Y K-1

Bnusaue cBeta Ha Mukpoopranusmbel. YK-1

Paznoxxenue xupa u )KUporogoOHbIX BEIIECTB MUKpoopranusmMamu. YK-1

Y4actue MUKpOOpraHM3MOB B KpyroBoporte azora. YK-1

Knaccudukanuu dpepmentoB. Mexanusm aeiictus. YK-1

[TonsTue merabonu3ma MUKpoopraHuzMoB. [Ipunnumnel perynsauuu metabonusma. YK-1,
OIIK-5

XUMHUYECKUH COCTaB MUKPOOHOM KJIETKU U MUIIEBbIE MOTPEOHOCTH MUKpOOpranu3mMoB. YK-
1, OIIK-5

CnuptoBoe OposxeHue (Bo3OynurTenu, XxummusM, 3Hadenue). YK-1, OIIK-5

PaznoxxeHnne MUKpoopraHu3MaMy NEKTUHOBBIX BellecTB U iuriuHa. YK-1, OIIK-5
MuxkpoOuonoruyeckue npespaiieHus coequnenuii cepsl. YK-1, OIIK-5

[TponnonoBokucioe OpoxxkeHne (Bo30yauTenu, XuMusMm, ucnoisizoBanue). YK-1, OIIK-5
®depmenTsl 1 ux obuue croiictea YK-1, OITK-5

CnuproBoe OpokeHue (Bo30yaIuTeNH, XUMHU3M U IpakTudeckoe 3Hauenue). YK-1, OIIK-5
BausiHue MONIEKyNISpHOTO KHUCIOPOAa Ha JKU3HENEATENIbHOCTh MHUKpoopranum3moB. YK-1,
OIIK-5

Hutpudukanus (Bo30ynurtenu, xumusm, 3Hadenue). YK-1, OIIK-5

®DOTOCHUHTE3 U XEMOCHHTE3, KaK CrtocoObl muTaHusi Mukpoopranusmon. YK-1, OTIK-5
Crtpoenue pepmentoB. YK-1, OIIK-5

Xapaxrepuctuka Tumnos apixanud. YK-1, OIIK-5

Brausinue BnaxxHOCTH Ha pa3Butue MukpoopranusmoB YK-1, OIIK-5

[Tonsitue Merabonuszma, anabonusma, karabonuszma. B3auMocBs3p OMOXUMHUYECKUX TPOIIEC-
coB. YK-1, OIIK-5

Hcnonp3oBaHue 3HEprun JpixaHust MUKpoOHOH kieTtkoid. YK-1, OITK-5

Bausinue Temnepatypsl Ha )KU3HEAEATeNbHOCTh MUKpoopranuzmos. YK-1, OITK-5
Hcnonp30BaHrne MUKPOOPTaHU3MOB B HAPOJHOM X03sHicTBe. MUKpOOHAas MPOMBIIIIEHHOCTb.
YK-1, OIIK-5

Pasnoxenne 6€3a30THCTBIX COEIMHEHUH MUKpPOOpraHu3MaMu (KJIeT4aTKH, JIMTHUHA, MTEeKTH-
HOBBIX BemecTB). YK-1, OIIK-5

XuMuyeckue GpakTopbl U peakiusi MUKpoopraHu3MoB Ha ux Bozzaeicteue. YK-1, OIIK-5
MonouHokucaoe OpoxkeHue (Bo30yautenu, xuMusMm, ucrnonszoBanue YK-1, OITK-5
MacnsHokucnoe 6pokenue (Bo30yauTenn, XuMu3m, ucrnois3oBanre YK-1, OIIK-5
Buonornyeckue B3auMoOTHOIIEHUSI MUKPOOOB 1 Apyrux oprannsmoB. YK-1, OITK-5
PasnosxeHue xupa 1 )Kuponoj00HbIX BelecTB MukpooprannzMamu. YK-1, OIIK-5
Munepanuzanus 6enkoB u amuHokucnor. YK-1, OITK-5

CniocoObl nuTaHus kuBbIX cymiecTB. [Iutanne mukpooprannsmos. YK-1, OIIK-5
Mukpo61osornyeckue TeXHOJIOTUU B MPAKTHKE MPOU3BOJACTBA U MepepaboTKH CEeNbCKOXO-
3STUCTBEHHON NpoayKIuu. dnuduTtHas Mukpodopa pacreruii. YK-1, OIIK-5
BakTepranbHOE OKMCIIEHNE 3TUIIOBOTO CIIUPTA B YKCycHYI0 kuciory. YK-1, OIIK-5



6.3. llIkaja o1eHOYHBIX CPEACTB

Bce KOMIIIeKTHI OIICHOYHBIX CPEJCTB (KOHTPOJIBHO-U3MEPHUTEIBHBIX MAaTEPUaIoB), HE00-
XOJIUMBIX JJI OIICHKU 3HAaHUM, YMEHUH, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, XapaKTepHU3y-
IOIUe ATanbl (POPMHUPOBAHKS KOMIETCHIIMNA B TPOIECCE OCBOSHUS TUCIMIUIUHBI (MOMYJIS) TMO-
JIpOOHO MpeICTaBIeHbI B TOKyMeHTe «DOH/] OLEHOUHBIX CPEICTB AUCUUTIIHHBI (MOTYJIIS ).

O1eHKa 3HAHUH,
YMEHUH, HABBIKOB

Kputepuu onienuBanus

O1LeHOYHbBIE
cpenacTaa
(xoJ1. 6GayToB)

paTypoii;

- YaCTUYHBIC 3aTPYAHEHUS C BBIIIOJIHEHUEM MIPEy-
CMOTPEHHBIX IPOrPAMMOM 3aJaHUM;

- CTpEMJICHUE JIOTUYECKU ONPEAEICHHO U IOCIEN0-
BATEJILHO U3JI0KHUTh OTBET.

[IponBunyTHII - TITy0OOKOE ¥ CHCTEMaTH4eCKOe 3HaHUE BCEro po- | TecToBble 3a1aHus
(75 -100 6amaoB) IPaMMHOTO MaTeprajia U HOBAIUH JICKIIMOHHOTO (36-40 6ami0B)
«OTIIMYHO Kypca 1Mo CpaBHEHHIO C Y4eOHOM JTUTepaTypoil; Pedepar
- OTYETJINBOE M CBOOOHOE BJIaJicHHE KOHIenTyalb- | (8-10 Gamion)
HO-TIOHSATHIHBIM arapaToM, HAyYHBIM SI3BIKOM U Bompocsr st
TEPMHUHOJIOTHEH B 00JIACTH MUKPOOHOJIOTHH; JK3aMeHa
- 3HaHUE OCHOBHOM JINTEPATYPHI H 3HAKOMCTBO C (31-50 6amoB)
JIOTIOJTHUTEIILHO PEKOMEHIOBAHHOM JIUTEPATypPOH; -
YMEHHE BBITIOJIHATH PEyCMOTPEHHEIC IPOTPaM-
MOH 3aJIaHUS;
- JJOTHYECKH KOPPEKTHOE M YOCAUTEIbHOE U3II0Ke-
HUE OTBETA.
bazoBbIii - 3HAHUE Y3JIOBBIX MPOOJIEM MUKPOOUOIOTHHU U OC- | TecToBbIC 3aaHus
(50 -74 6amna) — HOBHOTO COJIEPYKaHUs JISKIIMOHHOTO KypCa; (24-35)
«XOPOTIIOY - YMEHHE I0JIb30BaThCSI KOHIIECTITYaTbHO- Pedepar
MOHSITUIHBIM arapaToM B POIECCe aHaIN3a OC- (5- 9 6amnoB)
HOBHBIX MPOOJIEM MPOTPaAMMBIL; Bompocsr
- 3HaHHE BOKHEHIINX pabOT U3 CIIUCKA PEKOMEHJI0- | JUIsS SK3aMeHa
BaHHOM JIUTEPATYPBL; (21-30)
- YMEHHE BBITIOIHATH MIPEyCMOTPEHHBIE IPOTPaM-
MO 3aJIaHuS;
- B LI€JIOM JIOTHYECKH KOPPEKTHOE, HO HE BCeTaa
TOYHOE ¥ apTYMEHTHPOBAHHOE M3JI0’KEHHE OTBETA.
[Toporossrii - (pparmeHTapHbBIE, MOBEPXHOCTHBIC 3HAHUS BaX- TecToBbIe 3a1aHUS
(35 - 49 6ammoB) — HEHIINX pa3/IesioB MporpaMMsl U copepskanus ek- | (15-24 Gamna)
«yIOBIETBOPH- IIMOHHOTO Kypca MUKPOOHOIIOTUH; Pedepar
TEITLHO» - 3aTPYJIHEHUS C UCIIOJIH30BAHUEM HAYIHO- (5 6amoB)
MOHITUIHOTO anmapaTa ¥ TEPMHUHOJIOTHH YIeOHOM Bompocsr
JUCITUTUTAHBI, TSt DK3aMeHa
- HETIOJIHOE 3HAKOMCTBO C PEKOMEHAOBAaHHOM JIUTE- (15-20)

Huskuit (nomopo-
TOBBIN) (KOMIIETEH-
us He chopmMupo-

- He3HaHUe, MO0 OTPHIBOYHOE TIPEICTABICHHE 00
y4eOHO-TTPOrPaMMHOM MaTepHualie;
- HEYMCHHE BBITIOJHATH MPEyCMOTPEHHBIC MTPO-

TectoBrIe 3aganns
(menee 15 6amnoB)
Pedepar




BaHa) (MeHee 35 TpamMMOi 3a7aHusl. (0-4 6amnna)
0aJlIoB) — Bomnpocsr qist
«HCYOOBJICTBOPHU- JK3aMCHa
TEILHOY (meHee 15 GaoB)
7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecnieuyeHne JUCHUIINHbI
(MoayJin)

7.1. OcHoBHas yueOHasi JuTeparypa:

1. Emues, B. T. Mukpo6uosorus : yueOHuk s O6akanaspoB / B. T. EmneB. — 8-¢ usn.,
uctp. u pon. — M. : UznarensctBo Opaiit, 2017. — 445 c. — (bakanaBp. AkajgeMU4YeCcKuid
kypc). — ISBN 978-5-9916-3019-1.

2. bopses, I'.11. Mukpobuomnorust [Dnektponnsiii pecype] / A.B. Ocramuyk, .. Bopsies
— Ilensa : PO III'CXA, 2015 .— 44 ¢. — Pexxum pocryma: https:/lib.rucont.ru/efd/348795

3. Kazumupuenko, O. B. [Ipaktukym no mukpoduonorun: yuedHoe nmocodue / O. B. Kazu-
mupuenko, M. 0. Kotnsapuyk. — Cankr-IlerepOypr : Jlanb, 2020. — 124 c. — ISBN 978-5-
8114-4261-4. — Tekcrt: anexkTpoHHBIH // JIaHb : 3neKTpoHHO-OMOIMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/133904

7.2 lonoJiHUTeIbHAS y4YeOHasi JuTepaTrypa:

1. AcconoB, H.®. MukpoOuonorus: YueOHuk nana Bbeicil. ydeO. 3aBenenuii / H.O.
AcoHOB. - 4-e u3., nepepad. u gon. - M. Komnoc, 2002.

2. Temmep E. 3., Hunsauxosa B. K., [Tepesepsena I'. U. [IpaktukyMm no MuUKpoOuoiaoruu. -M.:
Komoc, 1993.

3. Mukpoouonorus: Yueonuk/Hukutuna E.B., Kusmosa C.H., Pemernuk O.A. — CII6.: TU-
OPJI, 2008. 368c.

4. HetpycoB, A.N. Mukpobuonorusi yaeOHUK: uig CTy[. Bbicul. y4eO. 3aBen./ A.W. Herpycos,
N.b. Kotosa.- 3-¢ u3a., ucnp. — M.: Unar. Llearp «Akagemus», 2009.-352c.

5. Ilpaktukym mo mukpooOuonoruu: yueoHoe nocooue/ T.B. 3umornsgosa, U.A. Kapramésa,
O.I'. llIa6angac.- M.: Konoc; CtaBpononib: ATPYC, 2007.-148c.

7.3. MeToguyeckue yKa3aHHsl M0 OCBOEHUIO JUCHMILIHHbBI

1. Turosa JI.B. Metoauueckue yka3zaHusl JJIsi CAMOCTOSATENBHON pabOThl 00YJArOIIUXCSI TIO
mucturnae «MukpoOuosorusy, Mudypusck, 2024.

2. TutoBa JI.B. VY4eOHO-METOMUYECKHI KOMIUIEKC TUCHMILTUHBI «MUKpPOOHOIOTHSY ISt
00ydaroImuxcst o HarpasieHuro noAroToBku 35.03.04 Arponomus, MuuypuHck, 2024.

7.4. UndopmanuoHHbie U 1M PPoBbIE TEXHOJIOTHU (IPOrPaMMHOe olecmeye-
HHeE, COBPeMeHHbIe MPodeCcCHOHAIbHbIE 0a3bl JaHHBIX U HHPOPMAIITUOHHBIE

CIIPABOYHbIE CUCTEMBI)

VYyeOHast nucuuIUIMHA (MOAYJb) MPEeIyCcMaTPUBAaeT OCBOCHHE MH(GOPMAIMOHHBIX U LHU(D-
POBBIX TeXHOJIOTHH. Peanmu3anust 1upoBbIX TEXHOIOTUI B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIB-
JSIeTCS OJTHOW W3 BXXHEWINMX IIeJie 0O0pa3oBaHUs, JArOIIEH BO3MOXXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHbIE KayecTBa 00YJaIOIMXCsl KaK OyIyIMX BBICOKOKBAIU(HUIIMPOBAHHBIX CIIELHa-
JIUCTOB.

[TudpoBble TEXHOJIOTHH MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(P(PEKTUBHOrO pelieHus
3aa4 npo(ecCuOHAIBbHOT0, COLIMAIBLHOTO, JIMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BaHUEM pa3iIny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHe HHU(POBBIX TEXHOJIOTHI B paMKax
JAHHOW NUCUUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HAa CIOCOOHOCTH O€30MacHO M HajJeXkalluM
00pa3oM moJy4arhb JIOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBAThH U CO3/1aBaTh
MH(POPMALIHIO C TOMOIIBIO [IU(PPOBBIX YCTPOUCTB U CETEBBIX TexHONOruid. ®opMupoBanue nud-
POBOIl KOMIIETEHTHOCTH Mpeamnojiaraer paboTy ¢ JaHHBIMHU, BJIAaJCHHE WHCTPYMEHTAMM JUIS
KOMMYHHKAIUH.


https://lib.rucont.ru/efd/348795

7.4.1. DIeKTPOHHO-0UOJIMOTEYHbIE CUCTEMbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 03.04.2024
No 6/1 (CeteBas snekTpoHHass OMOINOTEKA)

2. baza gaHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
1o 00ECMEYEHHUIO JTOCTYIA K 3JIeKTPpOHHBIM HHpopManroHHbIM pecypcam GI'BHY ITHCXbB ue-
pe3 Tepmunan yaaneaHoro qocryna (TY ] ®T'BHY ITHCXEB) ot 09.04.2024 Ne 05-YT/2024)

3.OnekTpoHHas 6ubauoTeuHas cucteMa «HarmmonanpHbIN 1TUGPOBOM pecypc «PykKoHTY:
Komnekmuu «ba3oBbsiit MmaccuB» u «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCJIYT MO MPeaoCcTaBiIeHHIo qoctyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnektponHoe m3narenscTso FOPAUTY (https://urait.ru/) (1oroBop Ha okasanue
YCIYT TI0 MPEJOCTABICHUIO J0CTyNa K 00pa3zoBaTenbHol uiatdhopme OO0 «DiekTpoHHOE U3/a-
teabctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OMOMMOTEYHAs crctema «Bepranckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOIb30BaHUE TIpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannaeix HOB «HarmonanbHas snekrporHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o noaximroueHuu Kk HOb u npegocrasnennn noctymna k oobexktam HOb ot 01.08.2018
Ne 101/HDB/4712)

7. CornamieHue o COTPYJIHUYECTBE M0 OKa3aHUI0 OMOJIMOTEYHO-MH(DOPMAITMOHHBIX U CO-
UOKYJIBTYPHBIX YCIYT MOJIb30BATEISIM YHHBEPCUTETA U3 YHCJIa WHBAIUIOB 110 3pEHUIO, c1abo-
BUJISIIIUX, MHBAIHMIOB APYIHMX KATETOPHH C OTPAHWYCHHBIM JIOCTYIIOM K WH(pOPMAIUH, JIMII,
UMEIOIIUX TPYAHOCTU ¢ uTeHneM IutockonedatHoro tekcta TOI'BYK «TamboBckas obmactHas
yHUBepcalibHas HayuHas oubmnoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nienue o cotpynaudectse oT 16.09.2021 Ne 6/1)

7.4.2. UudpopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBouHas npaBoBas cucrema Koncynprantllintoc (1oroBop noctaBku, alanTaluy U
conpoBoxkAeHUs dk3eMIusipoB cucteM Koncynbsrantllmtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT) (norosop Ha yciy-
I'M TI0 conpoBokAeHUIO oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe IPOdeccuoHaIbHbIE 0a3bI TaHHBIX

1. ba3a naHHBIX HOpMaTHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTEeNbHOMN Mpo-
rpamMMbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snexktponnoit 6udnuorekn eLIBRARY.RU — poccuiickuii nn-
(bopMalMOHHO-aHATUTUYECKUH MOPTal B 00JIaCTH HAYKH, TEXHOJIOTHH, METUIIMHBI U 00pa30oBa-
Hus - https://elibrary.ru/

3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanmu - https://data.gov.ru/

4. OrtkpoiTeie naHHble @DenepaibHON  CIykKObI TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMeH3MOHHOE U CBOOOTHO pPacpOCTPaHsieMoe MPOrpaMMHoe odecrie-
YyeHue, B TOM YUCJIE 0TeYeCTBEHHOI0 MPOM3BOICTBA

Ne | HaumenoBanue Pazpabotunk I10 | HdoctynHocts (nmm| Ccpuika Ha Exunerii PexBusutel noaTsep-
(mpaBoobnana-  |IIEH3MOHHOE, CBO| PEECTP POCCHHUCKUX | JKIArOIIEro JOKyMEHTa
TeJNb) 6o1HO pacmpo|nporpamm a1t OBM u (pu HaNMUYMN)
CTpaHseMoe) B/l (npu Haymumn)
1 | Microsoft Windows, | Microsoft Jlnnensuonnoe - Jnnensus
Office Professional Corporation oT 04.06.2015 Ne
65291651 cpox meit-
CTBUS: OECCPOUHO



https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

AnrtusupycHoe 1po- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital. | CyGuuuensuonHsiii 10-

rpammHOe obecmeue- | pusi  Kacmepcko- gov.ru/reestr/36657 rosop ¢ OO0 «Cod-

HHE ro» 4/?sphrase_id=4151 | Tekc» or 24.10.2023 Ne

KasperskyEndpointS | (Poccus) 65 0/H, CPOK JICHCTBHSL: C

ecurity ams Ou3Heca 22.11.2023 o

22.11.2024

MoiiOducCraugapr- | OO0  «Hosbie | Jlunensuonunoe | https://reestr.digital. | Kontpakr ¢ OO0 «Py-

HBIH - o0yiauHble  TeX- gov.ru/reestr/30163 | Gukon»

OducHbrit naket | Homorun» (Poc- 1/?sphrase_id=2698 | or  24.04.2019  Ne

11 paboThl C JIOKY- | cusi) 444 0364100000819000012c¢

MEHTaMH U I0YTOH poOK melcTBHA: Oeccpod-

(myoffice.ru) HO

OducHbrit makeT AO «P7» JIunemsuonnoe | https://reestr.digital. | Koutpakr ¢ 00O

«P7-Oducy gov.ru/reestr/30666 | «Codrexe»

(meckromuast  Bep- 8/?sphrase_id=4435 | or 24.10.2023 Ne

cusi) 041 0364100000823000007¢
pOK neicTBus: Geccpou-
HO

Omepanponnas  cu- | OO0  "basanet | Jlunensuonnoe | https://reestr.digital. | Koutpakr ¢ O0O

crema «AmpT OOpa- | cBOOOAHOE TIPO- gov.ru/reestr/30326 | «Codreke»

30BaHME» rpamMmHOe obec- 2/?sphrase_id=4435 | or 24.10.2023 Ne

nevyeHue" 015 0364100000823000007¢

pok neiictBust: Geccpod-
HO

Ilporpammuast  cu- | AO «Antmmia- | Jlunensuonsnoe | https://reestr.digital. | JIutensuonusIid goroBop

cremMa Juii  oOHapy- | ruar» (Poccus) gov.ru/reestr/30335 ¢ AO «AHTHILIaruaT

KEHUSI  TEKCTOBBIX 0/?sphrase_id=2698 | ot 23.05.2024 Ne 8151,

3aMMCTBOBaHUN B 186 CPOK JIEHCTBUS: C

y4eOHBIX M HAYYHBIX 23.05.2024 no

paboTtax «AHTHILIA- 22.05.2025

ruar BVY3»

(https://docs.antiplagi

aus.ru)

Acrobat Reader
- IIPOCMOTp JOKY-
mentoB PDF, DjVU

Adobe Systems

CBoboHO pac-
HpocTpaHseMoe

FoxitReader
- MPOCMOTp JIOKY-
mentoB PDF, DjVU

FoxitCorporation

CBobojiHO pac-
MPOCTpaHsIeMoe

7.4.5. Pecypcbl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu HTepHED)
1. CDTOwiki: 6a3a 3nanmii no uuppoBoit Tpanchopmariu https://cdto.wiki/

2. Pexxum nocrtyma:.garant.ru - cipaBouno-mpasoBas cucrema «[APAHT»
3. Pexxum poctyna: www.consultant.ru - cipaBogHo-1ipaBoBasi cuctema «Koncynbrant Ilmocy

7.4.6. llndpoBbie MHCTPYMEHTHI, MPUMEHsiEMbIe B 00pa30BaTeJIbHOM
npoiecce
1. LMS-mnardopma Moodle
2. BupryanbsHas nocka Mupo: miro.com
3. Bupryansnas gocka SBoardhttps://sboard.online
4. BuptyansHas nocka Padlet: https://ru.padlet.com


https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/

5. O6naunsie cepBuckl: Annexc./luck, O6mako Mail.ru
6. Cepsucsl onpocos: SAugexkc Dopmbr, MyQuiz
7. CepBucsl BueocBs3u: Suaekc tenemoct, Webinar.ru

8. Cepsuc
http://www.trello.com

COBMECTHON paboThI

Hag IMOpOCKTaMHu  JJId

HEOOJIBIINX

rpynn  Trello

7.4.7. lludgpoBble TEXHOJIOTMHU, IPUMEHsIEMbIe IPU U3YYCHUH TUCHUIIMHBI

Iudposbie Bunpl yue6HO# paboTHI,
No X HOTOMII BBIMTOJTHSIEMBIE C TIPUME- dopmupyembie VJIK
HCHHEM IU(PPOBOI TEXHO- | KOMIICTEHIIUU
JIOTUH
1. | Ob6naunsie Jlexuuu VK-1 N-1yk1, UIO-2yx-1,
TEXHOJIOTUU CamocrositenbHast pabota N1-3yk-1, N-4yk-,
NJ-Syk-1
OIIK-5 WNJI-1lomk-s
2. | bonsIiue Jlexumn VK-1 N-1yk-1, UIO-2yx-1,
JIAHHBIE CamocrositenbHas pabora N1-3yk-1, Na-4yka,
NJ-Syk-1
OIIK-5 WN/I-1lomk-s

8. MaTepHa/IbHO-TEXHHYECKOE oDecnevyeHue TUCIUIJINHBI (MOTYJIs1)

YyeOHast ayTUTOPHS

JUIS IPOBEJICHUS 3aHITUI
CEMHMHApPCKOTO THIIA,
IpyNIIOBBIX U HHAUBUIY-
AJIbHBIX KOHCYJIbTALUM,
TEKyIIero KOHTPOJIS U
POMEXYTOYHOMH aTTe-
CTaluuu

(Yuebnas naboparopust
(hU3HUOIIOTUN PACTEHUI)
(r. MuuypuHCK, yuxo3
«Pormay, 9/27)

1. I[lmardopma UP-12 BioSan ms meiikepa,
YHUBEpCAIbHAs IS KOJIO, OBITOJIOK M CTaKa-
HOB, 265" 185MM mis metikepos OS-12, PSU-
10i, ES-20 (uuB.Ne21013600789)

2. ®oromerp KOK-3-01-"30M3" horoasniek-
Tprueckuit (MHB.Ne21013600788)

3. Hleiikep PSU-10i BioSan, opOouranbHbiit
(50-450 06/MuH, OpOUTANTBHBIH, 10 3KT) O3
wiatdopmel (MHB.Ne21013600790)

4. Weiikep S-3 uudposoii (miard. 168168
00/MuH, amroutyaa 20MM, opOuTaNbHBIH, 10-
250 06/mun) (nHB.Ne21013600783)

5. Hocka knaccHas (maB.Ne41013602281)

6. Kpecino opucnoe AV 204 PL MK Tkanb
(mHB.Ne41013602311)

7.Muxpockon MeauiuHcKkuii bruome 2
(nHB.Ne41013401728, 41013401727,
41013401726, 41013401725, 41013401724,
41013401723, 41013401722, 41013401721,
41013401720, 41013401719, 41013401718,
41013401717, 41013401716, 41013401715,
41013401714)

8. Hacrennsrii skpan Lumien Master Picture
220-220 cm (naB.Ne41013401710)

9. IIpoextop NEC M361X
(maB.Ne41013401707)

10. Cucremnsrii komruiekt: [Ipoueccop Intel
Original LGA 1155, BeHTHISTOP, MaTepUH-
CKas IJIaTa, NaMsTh, )KECTKHI JINCK, BH-
Jle0KapTa, MOHUTOP, YCTPOMCTBO YTEHUS KapT
MaMsITH, IPUBOA, KOPITYC, KIIaBHATypa, MBIIIb
(neB.Ne41013401700)

1. Microsoft Windows 7
(muiensus ot 31.12.2013 Ne
49413124, 6eccpodHoO).

2. Microsoft Office 2010
(mumensus ot 04.06.2015 Neo
65291658, 6eccpouHo).



http://www.trello.com/

11. Cron nabopaTOpHBIH XUMHUYECKUH
(1200°600°750) croseriH.1acTUK/KapKac
an.npoduins (uaB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338, 41013602337)
12. lllkad ans xpaHeHus 1abOpaTOPHOM Mo-
cynsr (800°45071950) monku muacTuk/Kapkac
an.npoduis ¢ 3amkoM (MHB.Ne41013602358)
13. Ucnapurens MP-1M3 poTtannoHHbIH
(naB.Ne21013600785)

YueOHast ayIUTOPHS IS
TIPOBEJICHUS 3aHATUI
JIEKLIMOHHOT0 TUIIA, 3a-
HATUHA CEMUHAPCKOT0
TUIIA, T'PYHIIOBBIX U WH-
JAUBUAYAJIbHBIX KOHCYJIb-
TalUl, TEKYIIEro KOH-
TPOJIA U IPOMEKYTOUYHOU
aTTeCcTaluu

(r. MuuypuHCk, yiu. Un-
TepHALMOHAJIbHASA, 10M
Ne 101, 3/214)

1. Cuctemusnii kominiekT: [Ipomeccop Intel
Original LGA 1155 Celeron G1610 OEM
2,6/2Mb (unB Ne21013400484)

2. Mynstumeauitasiii mpoekrop NEC M230X
(maBNe41013401577) 3. HaGops! ne-
MOHCTPAI[MOHHOTO 000pYIOBaHUS U y4eOHO-
HaTJISIIHBIX TTOCOOMHA.

1. Microsoft Windows XP, 7
(munensus ot 31.12.2013 Ne
49413124, 6eccpodHO).

2. Microsoft Office 2003,
2010 (uneH3us ot
04.06.2015 Ne 65291658,
0eccpouHo).

ITomemenue s camo-
CTOATENHHON paboTHI (T.
MuuypuHck, yin. Uatep-
HaI[MOHAJIbHAs, oM Ne
101, 3/2390)

1. Hocka xnaccuas (uHB. Ne 2101063508)

2. XKamrozu (uuB. Ne 2101062717)

3. XKanro3u (unB. Ne 2101062716)

4. Kommnetotep Celeron E3500, mat. muiata
ASUS, onep.namsts 2048Mb, MmoHUTOD
19"AOC (uuB.Ne 2101045283, 2101045284,
2101045285)

5. Kommerotep Pentium-4 (uHB.Ne
2101042569)

6. Mono6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gh/DVDRW/MCR/DOS/WiFi/white/Web/
KJ1aBHaTypa, Mbib (MHB. Ne 21013400521,
21013400520)

7. Kommerotep Dual Core E 6500 (uuB.Ne
1101047186)

8. Kommnbrotep Topaano Cope-2 (1HB.Ne
1101045116, 1101045118, 1101045117)

9. Okpan Ha mratuBe (mHB.Ne 1101047182)
KommnbrorepHas TeXHUKa MOAKIIIOUYEHA K CETH
«HTepHeT™ U 0becnieueHa JOCTYIIOM B
OUOC ynuBepcurera.

1. Microsoft Windows XP,7
(mmensus ot 31.12.2013 Ne
49413124, 6eccpodHoO).

2. Microsoft Office 2003,
2010 (umeH3us oT
04.06.2015 Ne 65291658,
OeccpouHo).

3. AutoCAD Design Suite
Ultimate (toroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JIOKaITbHAs1, 00pa3oBaTellb-
Hasl JIMLIEH3UsI, CEpUITHBIN
Homep NC50B-270716 nu-
IIEH3Ms IeliCTBUTENbHA Oec-
Cpo4HO, OecriaTHas).

5. IIporpaMMHBIi KOMIUIEKC
«ACT-Tect Plus» (yiumen-
3MOHHBIN JIOTOBOP OT
18.10.2016 Ne JI-21/16).

6. '1C Maplnfo
Professional 15.0 mst
Windows i yueOHbIX 3a-
BeIICHUN (JTMIICH3NOHHBIN
norosop ot 18.12.2015
Nel123/2015-y)

Pabouast mporpamMMa TUCHUIUIMHBI COCTaBJIEHa B COOTBETCTBUU ¢ TpeboBaHusmu OI'OC
BO — GakanaBpuar no HarmpaBieHUH NOAroToBKU 35.03.04 ArpoHoMusi, yTBEp>KAEHHOTO MPUKa-
30M MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccutickoit @enepammu Ne 699 ot 26 wmrons 2017 r.



ABTOp: JOLIEHT CaJ0BOJCTBA, OMOTEXHOJOTHI U CENEKIMU CEIbCKOXO3SHCTBEHHBIX KYIBTYD,
KaHJ. c-X. Hayk Tutosa JI.B.

Penensent: noueHt kadeapsl ouonornn u xumuu Kysnemnona P.B.

IIporpamMma paccMOTpeHa Ha 3aceaHny Kadeapbl OMOTEXHOJIOTHH, CEICKIMN U CEMEHOBOJICTBA
CEJIbCKOXO03SIMCTBEHHBIX KYNbTYp (MpoTokon Ne 8 ot «15 » anpens 2019 1.)

ITporpaMma paccMOTpeHa Ha 3aceaHuu y4yeOHO-MeToauueckoi komuccuu Ilnogooso-
Horo mHcTtuTyTa MM. M.B. Muuypuna Muuypunckoro 'AY (mpotokon Ne 9 ot «22» anpens
2019r)

[IporpamMma yTBepkleHa pelieHueM Y4YeOHO-METOJUYECKOIO0 COBETa YHHBEpPCUTETA
(mpoTtokon Ne 8 ot 25 anpens 2019 1.)

[Iporpamma nepepaboTana u J0MoIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceiaHuy Kadeapbl OMOTEXHOIOTUH, CENEKIIUN U CEMEHO-
BOJICTBA CEIbCKOXO3AUCTBEHHBIX KYIbTYp (MpoTokoa Ne 6 ot «12» mapra 2020 1.)

[Iporpamma paccMoTpeHa Ha 3aceaHuu yuyeOHO-MeToanueckoi komuccuu Ilnogooso-
HOro uHctutyta uM. M.B. Muuypuna (mporokoin Ne 9 ot «20» anpens 2020 r)

[IporpaMma yTBEep)KIeHa peLIeHHEM YueOHO-METOJMYECKOTO0 COBETAa YHUBEPCUTETA.
(mpotokoia Ne 8 ot «23» amnpens 2020 r.)

[IporpamMma nepepaboTaHa 1 JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu @I'OC BO

IIporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl OMOTEXHOJIOT UM, CEIEKIIMU U CEMEHO-
BOJICTBA CEIbCKOXO03UCTBEHHBIX KyJIbTyp. IIpoTokon Ne 8 ot «05» anpena 2021 r.

ITporpamma paccMoTpeHa Ha 3aceJaHuM y4eOHO-MeTouueckoi komuccuu [lnogoosomi-
Horo uHcrutyra uMm. U.B. Muuypruna Muuypunckoro I'AY. IIpotokon Ne 9 ot «19» anpens
2021 r.

IIporpamma yTBepxkJeHa pELIEHHEM YUueOHO-METOIUYECKOIO COBETa YHUBEPCUTETA.
ITporoxoi Ne 8 ot «22» anpenst 2021 r.

[Tporpamma nepepaboTaHa u 10MOIHEHA B cooTBeTcTBUU ¢ TpeboBanusimu GPI'OC BO.

ITporpamma paccMOTpeHa Ha 3acelaHuu KadeJpbl OMOTEXHOJIOTUH, CEIEKIIUU U CEMEHO-
BOJICTBA CEIbCKOXO03MCTBEHHBIX KyNAbTyp. [IpoTokon Ne 10 ot 15 utons 2021r.

IIporpamma paccMoOTpeHa Ha 3acelaHMM y4eOHO-MeToandeckoi komuccuu [lmomoosorm-
Horo mHctutyta uM. M.B. Muuypuna Muuypunckoro 'AY. Ilporoxon Ne 11 ot 21 utons
2021r.

[IporpamMMma yTBepxieHa penieHueM Y4eOHO-METOMYECKOr0 COBETa YHUBEPCUTETA.
[Iporokon Ne 10 ot 24 wurons 2021r.

[Tporpamma nepepaboTaHa 1 A0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapsl CaJo0BOJCTBA, OMOTEXHOJOTHH U ce-
JEKIHMH CEeITbCKOXO03AMCTBEHHBIX KynbTyp. IIporokon Ne9 ot 18 anpens 2022 r.

IIporpamma paccMoTpeHa Ha 3acelaHMM y4eOHO-MeToan4Yeckoit komuccuu [lnmomooBor-
Horo uHctutyra uM. .B. Muuypruna Muuypunckoro I'AY. IIporokon Ne 8 ot 18 anpens 2022
T.

IIporpamma yTBepkIeHa perieHueM Y 4e0HO-METOAMUECKOTO COBETa YHUBEPCUTETA.
ITporoxon Ne 8 ot 21 ampena 2022 r.



[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl CaJlOBOJCTBA, OMOTEXHOJOTUN H Ce-
JIEKIIUU CEIIbCKOX03AMCTBEHHBIX KyabTyp. IIpotokon Ne 11 ot 13 urons 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMHMCCHUU WHCTUTYTA
GyHIaMEHTAIBHBIX W MPHUKIAAHBIX arpoouorexHosioruii um. M.B. Muuypuna MuuypuHCKOTO
I'AY. ITpotokon Ne 11 ot 19 utons 2023 r.

[IporpamMma yTBepKIeHa pelieHHeM YueOHO-METOIUYECKOr0 COBETa YHUBEPCUTETA.
ITporoxon Ne 10 ot 22 wutons 2023 r.

[Tporpamma nepepaboTaHa U JOTIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccmMoTpeHa Ha 3acelaHuH Kadeaphl cal0BOACTBA, OMOTEXHOJOTUN H Ce-
JIEKIIUU CEIIbCKOXO03IMCTBEHHBIX KyIbTYyp. IIpotokon Ne 11 ot 3 mas 2024 r.

[IporpaMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONM KOMHUCCHUU HMHCTUTYTA
dbyHIaMeHTAIbHBIX U MPUKIATHBIX arpoOuorexHonoruit um. M.B. Muuypuna MuuypuHckoro
I'AY. Ilpotokon Ne 10 ot 20 mast 2024 r.

[IporpammMa yTBep)kaeHa pelieHueM Y4eOHO-METOAMYECKOI0 COBETa YHHMBEPCHUTETA.
ITporoxon Ne 9 ot 23 mast 2024 r.
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