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1. esun ocBOeHUSI JUCHMILIUHBI (MOYJIf)

LlesnsiMu OCBOSHHMSI TUCITUILTUHBI (MOIYIIST) « MUKPOOUOIIOTHS» SIBIISFOTCS:

- (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 TIOJTYYCHHBIX 3HAHHUW Il PEUICHUs MPAKTUYSCKUX BOIPOCOB, CBSA3AHHBIX C CEIb-
CKOXO3SIICTBEHHBIM TPOU3BOJACTBOM.

2. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

B cootBeTcTBUM € y4eOHBIM IUIaHOM AUCHUILIMHA (MOIYIb) «MUKPOOHUOIOTHS» BXOAUT
B brok 1 Iucuumnuast (Moxynun). 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: «DPUTOMaTO-
norus», «KopmonpousBoacTso», «3emienenuey, «buonornueckas 3amura pacrenuit», «TexHo-
JIOTUSl XpaHEHUsl U MepepabOTKHU MPOAYKIMU PACTEHHUEBOACTBA», a TAK)Ke MPOXOXKICHUS y4ueo-
HOM TEXHOJOTMYECKON IIPAKTUKH, IIPOU3BOICTBEHHON TEXHOJIOTHYECKON ITPAKTUKU.

3. [lnanupyemble pe3y/bTaThl 00y4eHHUs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHbIE € INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHUS 00pa30oBaTeIbLHOM
NPOrpaMMsl

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

YHUBEPCAIbHOM:

- YK-1 — «Cnoco0eH ocCylecTBIsATh MMOUCK, KPUTHUYECKUM aHAJIU3 U CUHTE3 MH(OpMa-
LIMY, IPUMEHATh CUCTEMHBIN NTOAXO0/ JJIs PELLIEHUS TIOCTABICHHBIX 3a/1a4»;

obmenpogeccuoHaIbHOMN:

- OIIK-5 - «I'oTOB K y4acTUIO B IPOBEIEHUHM SKCIEPUMEHTAIBbHBIX HCCIEA0BAaHUNA B
npohecCuOHATBHON NeSTENbHOCTI.

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 WH(OpP- | OCYIIECTBIISACT 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]1a4H 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-
pEeUICHUs  TIO- | XOAUMYKO IS | JUISL  PEIICHUS | U0, HEeo0- | 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- | [loctarouno | 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/a4d, | MIEHUs 3a[add | 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. Cnabo | Cy)KAeHHS U | CyXKACHUS U
yaeT (akThl OT | OTNIM4aeT (ak- | oTanyaeT GakThl | ONEHKH. XO- | OLICHKH.
MHEHUW, UHTEp- | Thl OT MHEHUH, | OT MHEHM, HH- | 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, OIICHOK | IpeTarui,
HUKOB JICSTENb- | THX YYaCTHU- | HUKOB JeSTelb- | U T.JO. B pac- | OI[CHOK u
HOCTH KOB JIesiTelb- | HOCTU CyXJeHUsX | T.J. B pac-
HOCTH JIPYTHX CYKIEHHSIX
YY9aCTHUKOB | JPYTUX
JesITeIbHO- Y4aCTHUKOB
CTH JIeSTEIbHO-
CTH
N-5yk1 He moxer | Cmabo ompene- | Xoporio YcnemHo
OmnpenensieT ¥ | ONPENCINTh H | JIAET M OICHHU- | OTpPENeNseT | Onpeaesnser
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-
PUMEHTANIGHBIX | HHS B 00NAcTH | 00NAacTH arpo- | HbIE MCCIE/0Ba- | HbIE HCCIIe- | PUMEHTallb-
WCCIIeI0BaHUIN 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(OIOTHUIO, PU3UOIOTHIO, TEHETHKY, SKOJIOIMIO OCHOBHBIX IPYIIT MUKPOOOB;

- 0COOCHHOCTH CHHTE32a W B3aWMHBIX INPEBPAIICHUI YTIEBOJOB, OEIKOB M >KUPOB B MHK-
poOHbIX KieTkax. CHHTE3 APYruX BElleCTB: (epMEHTOB, BATAMUHOB, THOOEPEINIMHOB, TOKCUHOB,
aHTUOHMOTHKOB, aJIKAJIOMIOB.

- TEXHOJIOTHIO MPOLECCOB (OpOKEHUS, OKUCICHHS, PA3JIOKEHHsI) YCIOBUS HPOTEKaHUs MPo-
LIECCOB.

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

- METOBI KPUTHYECKOTO aHAIN3a U CHHTEe3a HH(pOpMaIny;

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

ymembp:

- OpPraHM30BaTh U BECTH HAy4YHO-UCCIENOBATEIbCKYIO U MPAKTHUECKYIO AEATEIIBHOCTh B Jia-
OopaTopuy MHKPOOHOJIOTHH,

- OCBAaMBaTh U IPUMEHATH B pab0Te METOAUKH UCCIIE0BAaHUSI MUKPOOPTaHU3MOB,;

- TPaMOTHO KYJIbTUBHPOBAaTh MUKPOOBI B 1a00PaTOPHBIX YCIOBUSAX U OOBACHATH OMOXUMUYE-
CKYIO HallpaBJIEHHOCTb MIPOLIECCOB, OCYIIECTBISIEMbIX MUKPOOAaMHu:

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

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

- cobupartb, 00pabaThIBaTh, aHATU3UPOBATH U MPEACTABIATH MMOJIYYEHHBIE YKCIEPUMEHTAb-
HbI€ JIaHHbIE;

- OCYILECTBIISATH TIOMCK, KPUTHYECKUH aHAIN3 U CUHTE3 WHPOPMALINH;

= IPOBOAUTH SKCIIECPHUMEHTAJIBHBIC UCCIICTOBAHUS B HpO(l)eCCPIOHaJ'IBHOfI JESATEIIbHOCTH,

- IPUMEHUTh TEOPETUYECKHUE 3HAHHS Ha TIPAKTHKE;

- UCIOJIb30BAaTh MUKPOOHOJIOIMUECKUE TEXHOJIOTUHU B MIPAKTUKE MPOU3BOJCTBA U MepepadboT-
KM CEJIbCKOXO03MCTBEHHOUN MPOAYKIIUU

enademy:

- HaBbIKaMu paboOTHI B J1aOOpaTOPUU MUKPOOHOJIOTHH;

- OCHOBHBIMM METOJaMU MHUKPOOHOJIOTHYECKUX UCCIIE0BAaHUM,

- METOJIaMH TIOUCKa U KPUTUYECKOTO 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 YHHBEPCAJIbHOM U 001enpodeccCHOHAIbLHOM

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 MHUKPOOPTaHU3MOB, + 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-
JIOTWYeCcKasi NPOMBIIUICHHOCTD

6.1IpeBparnenue MUKpOOpraHu3MaMu COCIMHEHUM YT-
Jepoja.

7.11IpeBpanieHue COEAMHEHUI

a3oTa.

MHUKpPOOPraHu3MaMu

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

9. IlouBeHHblE 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. CTpyKTYypa H coepKaHue JUCHUILIUHBI (MOMYJIs1)
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 TUCITUTUTHHBI 108 108
KonTtakTHas paboTta 00y4Jarouuxcs ¢ npernojaaBare- 60 24
JIeM, B T.4.
AynuTOpHBIE 3aHATHS, B T. 4. 60 24
JICKIIAN 20 8
nabopaTopHbBIE padOTHI 20 8
IIPAKTUYECKHUE 3aHATHS 20 8
CamocrositenpHast paboTa, B T.4. 21 75
npopaboTka y4eOHOro MaTepuaia MO JUCLUIUIAHE 12 40
(KOHCTIEKTOB  JIEKIIMH, Y4€OHUKOB, MaTepHUajoB
CETEBBIX PECYPCOB)
MO/ATOTOBKA K PAaKTHYECKUM 3aHATUAM, 4 20
KOJIJIOKBHYMaM, 3aliuTe pedepara
BBITIOJTHEHNE KOHTPOJIbHON padOThI - 15
MOJrOTOBKA K  MOAYJIBHOMY  KOMIIBIOTEPHOMY 5 -
TECTHPOBAHUIO  (BBINIOJHEHHWE  TPEHHPOBOYHBIX
TECTOB),
Kontponb 27 9
By urorosoro KoHTpOIISt JK3aMEH
4.2. Jleknun
Ne Paznen muctummuabl (MOysist), TeMbI Jiek- | OObEeM B akaj. yacax dopmupye-
LM U UX COJIEPKAHUE OYHas 10 320YHOM | MBIE€ KOMIIE-
dbopma bopme TEHLUU
o0yde- o0y4yeHus




HUS (3 xypc)
Pa3nes-1. OcHOBbI MUKPOOHOJIOTHH
1 | Ucropus pa3BUTHS MUKPOOHOJIOTHU KaK HAyKH, 2 1 YK-1
POOJIEMBI CTAHOBJICHHUS
2 | Cucrematuka U MOp(hOIOTUS MHUKPOOPTaHHU3- 2 1 YK-1
MoB. CTpoeHue u pa3MHOXKEHHE OaKTEepHii, re-
HETHKa MUKPOOPTraHU3MOB.
Pa3nes-2. MuKkpoopranmusmMsl
3 | Mukpoopranu3Mbl U OKpysKaroras cpeaa. B3a- 2 YK-1
MMOOTHOIIEHUSI MUKPOOPTAaHU3MOB MEXY CO-
00l U IPYrUMH CYIIECTBAMH.
4 | Merabonmu3M MuKpoopranu3MoB. CHHTE3 Be- 2 1 'YK-1, OIIK-5
IIECTB MHUKPOOHOH KieTKoW. MukpoOuoIoru-
4yecKasi MPOMBIIIEHHOCTD
5 | [IpeBpamienue MHKpPOOpPraHU3MaMU COEIUHE- 2 1 YK-1, OIIK-5
HUM yriepoJa.
6 | IlpeBpamieHne MHKPOOpPraHW3MaMH COCIUHE- 2 1 'YK-1, OIIK-5
HUM a30Ta.
7 | IlpuHuunel nouyBeHHOW MuKpoOuosoruu. Poib 4 1 YK-1, OIIK-5
MOYBEHHBIX MHUKPOOPTaHHU3MOB B IUIOAOPOIUU
MOYBBL. BrusiHue pa3mUuHBIX arporpHEeMOB Ha
MUKPOQIOPY HOYBEI.
8 | IlpeBpamieHne MHKPOOpPraHU3MaMH COCIUHE- 2 1 'YK-1, OIIK-5
Huii S, P, Fe u ap. 37eMeHTOB.
9 | Mukpoopranu3Mel 3MUGUTHBIE, MHKpPOOpra- 2 1 YK-1, OIIK-5
HU3MBI TOBEPXHOCTH JIUCTHEB, CEMSH U 30HBI
KOPHSI paCTE€HUI
Hroro 20 8
4.3. JlabopaTopHbIe padoThI
Ne O6wem B axkan. | JlabopaTopHoe dopmu-
pas- HaumenoBaHue 3aHATHA qacax o0opyoBaHue pyemble
nerna KOMITE-
TEHIUU
OYyHasl BaoyHas
dopma |[popma
o0y-  Oyue-
YCHUS |HUS
1 Mukpockon U €ro NnpUMEHEHHE 2 1 Muxpockons: MBU- [YK-1
JUIsL pacCMaTpPUBaHHUS MUKPOOOB. 3,
2 3HaKOMCTBO ¢ (popMamMu MHUKpO- 2 1 Mukpockomnsl,  Tep- [YK-1
00B. MOCTaT, CHUPTOBKH,
yamky Ilerpu, muk-
pobuoor. TIeTIIH,
HabOp peakTHBOB IS
OKpalllMBaHUsl  MHK-
POOPraHnu3MOB
3 Meroas! crepunusanuu. Iloaro- 4 1 Tepmocrar, aBTo- [YK-1
TOBKAa TOCYIbl U MHUTATEebHBIX KJIaB,  CYIIMJIbHBIH
Cpea JUis CTepHIIN3aIIUH. mkad, gamku [lerpu,




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-
POOPraHNU3MOB, MEp-
HbI€ [IWJIUHPBI, TH-
METKH

YK-1,
OIIK-5

OmnpeneneHre MEKPOOHOTO Yrcia
MIOYBHI ¥ BO3/1yXa (aHATU3 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-
JeneHne OaKTepHil B YHCTYIO

KYJIBTYpY.

MWUKpPOCKOIIBI, BECBI
nabopaTopHbIe, TEp-
MOCTaT, aBTOKJIaB,
CIIMPTOBKH, YaIITKH
[Terpu, MukpoGuo-
JIOT. TIETJIH, Ha0OP
PEaKTUBOB IS
OKpAIINBAaHUS MHK-
POOPraHu3MOB, 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 [MJIHHAPHI, TTH-
NETKH, XUMUYECKUE
PEaKTHBBI

YK-1,
OI1K-5




| Htoro | 20 | 8 |

4.4, IlpakTH4yecKue 3aHATUS

No HanmenoBanue 3ansaTHA O6BeM ®opmupyemblie
TEMBI B aKaJl. 4acax KOMIIETEHIIH
OYyHass  BaoyHas
dbopma  (hopma
o0yye- |0OyueHHS
HUS
1 AHauM3 OIBITOB IO OPOYKEHUIO MOJIOKA U KapTO- 2 1 YK-1, OIIK-5
dems.
2 [TocTaHOBKA ONIBITOB 110 PA3J0KEHUIO KIETYATKU 4 1 YK-1, OIIK-5
Y TIEKTUHOBBIX BEIIECTB.
3 AHaIu3 OMbITOB M0 OPOKEHUIO KIETYATKU U MEK- 2 1 YK-1, OIIK-5
TUHOBBIX BEIIECTB
4 [TocTaHOBKa OMBITOB MO a30TO(MUKCAIMH, aMMO- 2 1 YK-1, OIIK-5
HU(DUKAIUN.
) [TocraHOBKa OMBITOB 10 HUTPU(UKALIUU, JEHUT- 2 1 YK-1, OIIK-5
puduKaIuy.
6 AHaJIn3 OMBITOB IO aMMOHHU(HUKAIINNA, HUTPH(H- 2 1 YK-1, OIIK-5
KalluU U ICHUTPUPHUKAIIH.
7 AHaJIN3 OTBITOB MO a30TOPHUKCAIHH. 4 1 YK-1, OIIK-5
8 3HAaKOMCTBO C KJIyOCHbKOBBIMH OaKTEpUsIMHU. 2 1 YK-1, OIIK-5
Bcero 20 8
4.5. CamocrosiTesibHAsA padoTa 00y4aroIuxcst
O0BeM, akaj. 4acoB
Pa3nen
TTVICTIN- Bun camocrositenpHOM paboThI 10 OYHOR | 10 3209HOR
TLTHHBL dhopme dhopme 00y-
oOyueHus YEHUS
[Ipopabotka ydeOHOrOo MaTepuaia Mo JUCIHUIUIHHE (KOHCIICKTOB 6 20
JISKIHH, y9eOHUKOB, MAaTEPUaJIOB CETEBBIX PECYPCOB)
Paszen 1. pl'[eczig)lerl;):;):xa K TIPaKTUYECKUM 3aHSATHSIM, KOJUIOKBUYMaM, 3aIllUTe 2 10
BBINOJIHEHNE KOHTPOJIBHON pabOThI - 10
HOZ[FOTOBK& K MOAYJIbHOMY KOMIIBIOTCPHOMY TCCTHUPOBAHUIO 3 _
(BBITIOJTHEHNE TPEHUPOBOYHBIX TECTOB),
Hpopa60TKa y‘Ie6HOFO Marcpuaia 1no AUCHHUININHE (KOHCHCKTOB 6 20
.]'IeK]_II/If/'I, y‘{CGHI/IKOB, MaTCpHaJIOB CETCBBIX pecprOB)
Pa3)1eJ1 2 pne(zij)lgl()):;):l(a K MPAKTUYCCKUM 3aHATUAM, KOJIJIOKBUYMaM, 3al[UTC 2 10
BBINOJIHEHNE KOHTPOJBHON pabOThI - S)
HOZ[FOTOBK& K MOAYJIbHOMY KOMIIBIOTCPHOMY TCCTHPOBAHUIO 2 _
(BBIHOJ'IHGHI/IG TPCHUPOBOYHBIX TeCTOB),
Htoro 21 75




IlepeyeHb y4eOHO-MeTOAUYECKOT0 OOeceYeHH AJIsl CAMOCTOSITeILHOI padoThl MO AUCIH-
iMHe (MO1YJII0):

Turosa JI.B. Meronuyueckue yka3anus JUisi CAMOCTOSITEIIBHON PabOThl OOYYAIOIIUXCS TI0 JIC-
nuruHe «MuKpoouoiorus», MuaypuHck, 2026.

4.6. BbinoJiHeHUEe KOHTPOJIbHOH PatoThl 00yYAKIIMMHUCH 3204HOM GopMbI

Baxxnoit popmoii camocTosITeNbHON paboThl 00y4YaOMIErocs: BISETCS HAMMCAHUE TTUCH-
MEHHBIX paboT, B TOM YHCII€ KOHTPOJIbHOM paObOThI IO TaHHOM JUCIHUILINHE.

Lenu BbIIOIHEHUS paOOTHI:

— CUCTeMaTu3allusl, 3aKpeIyIeHHe U yriIyOJieHue TeOPeTUYECKUX 3HAHUM U yMEHUU Ipu-
MEHATH UX JUISl pELICHUsI KOHKPETHBIX MPAKTUYECKUX 3a]a4;

— pa3BUTHE HaBBIKOB CAMOCTOATENBHON HAay4HOU paboTHI (MJIAHUPOBAHUE U MPOBEICHUE
UCCIIeIOBaHMs, paboTa ¢ HAyYHOU M CIPAaBOYHOM JUTEPATypOl, HOPMAaTUBHBIMH IIPABOBBIMH aK-
TaMU, UHTEPIPETALUs OJYyYEHHBIX PE3yIbTaTOB, UX IPABUILHOE U3JI0KEHNE U 0(hOpMIIEHHE).

PaGota gomkHa oTBeUaTh ClEAYIOMUM TPeOOBAHUIM:

— CaMOCTOSITENIbHOCTb UCCIIEI0BAHUS;

— (opmupoBaHUE aBTOPCKON MO3UIMHM MO OCHOBHBIM TEOPETHUYECKUM U NPOOJIEMHBIM
BOIIPOCAM;

— aHaJu3 HAYYHOU U y4eOHOM JIUTEepaTyphl IO TEME BOIPOCa;

— CBAI3b MIPEAMETA C aKTyaJIbHBIMU IIPOOJIEMaMU COBPEMEHHOM HayKu U MPAKTHUKHY;

— JIOTUYHOCTb U3JI0KEHHUS, apTyMEHTUPOBAHHOCTH BHIBOJOB U 0000IICHHUIA;

3amaHusi B KOHTPOJBHOW paboTe HampaBiIeHBl HAa 3aKpEIJICHUE TEOPETUUYECKUX 3HAHUUN
oOyuJarolerocss 1 OBJIAJICHUS] HaBbIKAMU 110 M3YyYEHHUIO OCHOBHBIX I'PYMI MUKPOOPTaHU3MOB U
OMOJOTHYECKHX MPOIECCOB C UX YUaCTUEM.

KontponbHas paboTta BKIIIOUaeT 5 TeOpEeTHUECKUX Borpoca. BeiOop BapuaHTa onpenensi-
eTcs nocienHel udpoil 3a4eTHON KHUKKH.

[lepeueHp BONpPOCOB MpEACTaBIEH B METOAUYECKUX YKA3aHUSAX JJIs BBIIOJHEHHS KOH-
TPOJILHOM paboTHI.

4.7. Conep:xaHue pa3/iejioB IMCHUIIMHBI

Pa3nen-1. OcHoBbI MUKPOOHOJIOTHH

1. Ucropus pa3BuTHs MUKPOOHOJIOTMH Kak HaykH, MpoOieMbl cTaHOBJIEeHUsA. PaboThl A.
JleBenryka. Ilepuog onucarensHoi Mukpoouosnoruu. Otkpeitus JI. [acrepa, ¢pusnonoruuecknii
nepuos B MukpoOuonoruu. Pa6oter P. Koxa, . 1. Meunukosa, B. H. Bunorpanckoro, J[. U.
NBanosckoro, B. JI. Omensuckoro, M. B. ®enoposa, E. H. Mumycrtuna.

2. Mopdonorus u cucteMaTuka MUKPOOPTaHU3MOB, CTPOCHUE U Pa3MHOXKEHUE.

[Tono)kxeHne MUKPOOPTaHW3MOB B CHCTEME KUBBIX cyimiecTB. Mopdonoruueckas xapak-
TEPUCTHKA OCHOBHBIX TPYII MHUKPOOPTraHM3MOB: OCOOCHHOCTH CTPOEHHUS MHKPOOHOW KIIETKH,
dbopmMma, pazMepsl, IBHKEHUE, pa3MHOKEHUE, criopooOpa3oBanue. HekneTounsle GopMBbl )KU3HU.
N3MeHUnBOCTh MUKpPOOPraHu3MoB. HenpepbIBHbIE KyJIbTyphl. 3HAYEHUE METOJ1a HENIPEPHIBHOTO
KYJIbTUBUPOBAHUS 1711 U3y4eHUs! GU3HOIOTMH MUKPOOOB U JJIsl IPOMBIIIIEHHOCTH.

Pa3nes-2. MUKpoOpraHusMsl

3. Muxpoopzanuzmvl u oxkpyscaiowas cpeoa. Bzaumoomuouienus MuKpoopeaHuzmos
MedHcdy coboll u Opy2umu Cyuecmeamil.

3aBUCUMOCTh OTAENBHBIX TPYII MUKPOOOB OT BOJHOIO peXUMa, TeMIEepaTyphl, KUCIOT-
HOCTH, AJIOBUTBIX BELIECTB, paguanuy, 1aBiacHus. OTHOIIEHHE MUKPOOPTaHU3MOB K KHUCIIOPOAY.
[IpenynpexaeHue pa3BUTHs MUKPOOOB € MOMOIIbIO (PU3MUECKUX U XUMUYECKUX (PaKTOpoB (rmac-
Tepu3auus, cTepuin3anus, cuoxenue pH u T.1.). AHTUMHUKpPOOHBIE BEIIECTBA, CIEUU(UIHOCTD
U MEXaHWU3M JEHCTBHUA.



Heiitpanbubie, cMMOMOTHYECKHE W AHTATOHUCTHYECKHE B3aMMOOTHOILIECHHUSI MUKpOOpra-
HU3MOB MEXKAY CO00 M IPYTHMHU CyIIecTBaMu. MUKPOOPTaHU3MBI 30HBI KOPHSI, MUKOpH3a pac-
TEHUH.

4. Memabonuzm muxpoopeanuzmos. I enemuxa MUKpoOpeaHusmos.

@epMeHTHI. XapakTepucTHKa (PEPMEHTOB KaK OHMOJOTHUYECKHX KaTaau3aTopoB. Polb
(GEepMEHTOB B )KM3HEICATEILHOCTH MUKPOOHON KIETKH. XHUMHYECKas MPUPOJIA, CYITHOCTh JICH-
CTBHS U Kiaccupukanus pepMeHToB. DK30- U SHI0(DEPMEHTHI.

[Turanue u gpixanue MUKPoOOB. [locTyruieHne MUTAaTeNbHBIX BEIIECTB B KiIeTKy. DakTo-
PBI, OIIPEEISAIONINe OCOOCHHOCTH NUTAaHus (aHaboIn3Ma) U IbIXxaHus (KaTaboIu3Ma) MUKPOOOB.
Hcrounuku yriaepona, a3ora, pochopa U Jpyrux 3JIEMEHTOB ISl Pa3HBIX TPYIIT MUKPOOPTaHHU3-
MOB. XapaKTepuCTHKa aBTOTPO(HOTO U reTepoTpoHOro TUIIOB MUTAHUA. XEMOCHHTE3. Y CBOE-
HUE 30JIbHBIX 3JIEMEHTOB, JIOTIOJIHUTEIbHBIE PAKTOPHI pOCTa.

Tumb! gpxanust MUKpoOoB. PU3HOIOTHYECKOE 3HAUCHHE JIBIXaHUA. XUMHU3M U SHEpreTH-
Ka pa3jMyYHBIX THUIOB JbIXaHHs. PacxomoBaHue SHeprud. BwieneHue TEMIOBOH W CBETOBOM
SHEPTUM MHKpOOpraHm3smMamu. ['eHetmka mMukpoOoB. IIpakThyeckoe 3HaueHHE W3MEHYHBOCTH
MHUKPOOPT'aHU3MOB.

5. Cunmes eewgecme MuxpooHot kiemkotu. Muxpobuonrocuieckas npomululieHHOCHb

OCOOCHHOCTH CHHTE3a U B3aUMHBIX MPEBPAICHUI YTIICBOJOB, OCIKOB M XUPOB B MHK-
poOHBIX KieTkax. CHHTE3 pyruX BeniecTB: (PepMEHTOB, BATAMUHOB, THOOCPEITMHOB, TOKCHHOB,
AHTHOMOTHUKOB, AJIKAJOWA0B. 3HAYCHHUE TJIMKOJIM3a W IUKIA TPUKAPOOHOBBIX KUCIOT B KOHCT-
PYKTHBHOM MeTaboim3Me. 3HaueHHE CENIEKIUU M TeHHON MHKEHEPHH MPOMBIIIJICHHBIX MHKPO-
OPraHu3MOB JUISl HAPOJHOTO XO3SIHCTBA.

6. Ilpespawere MUKPOOP2AHUSMAMU COCOUHEHULL Y2NepOOd.

3Ha4YeHUE MPOLIECCOB MPEBPALICHUN YTIIEPOJI0COACPKALINX BEIIECTB B KPYTOBOPOTE YT-
Jepojia B IPUPOJIE U POIb MUKPOOOB B (PUTOTCHHOM PAcIiaie OPraHNYEeCKOTO BEIIECTBA.

MoOJI0YHOKHUCIIOE, MACISTHOKHUCIIOE, CIIUPTOBOE W JPYTUE TUIBI OPOXKCHHUU. XapaKTepH-
CTHKa BO30YIHUTENEH, XUMHU3M TPOIIECCOB OPOKEHUS, TPAKTHYECKOE MCIIOIb30BaHHE.

HenonHoe okucienue yrieBoJoB U JPYIUX OpPraHMYECKUX COEJUHEHUH MUKpPOOpPraHM3-
MaMH. 3Ha4eHHE 3TOTO MpoIecca B MPUPOJIE M CEITHCKOM XO3SHCTBE.

7. Ilpespawenue muxpoopeanuzmamu coeOuHeHuli azoma.

AbdpOoOHBII 1 aHAPPOOHKIH pacta) 6€3a30TUCTHIX OPraHUYECKHUX BEIIECTB PACTUTEIBHOTO
IPOMCXOXKACHUS: KIETYaTKH, TEMULIEIUTION03b], TIEKTHHOBBIX BEIIECTB, XKHUPA, JTUTHUHA.

Postb MUKpOOpraHU3MOB B KPYyroBopoTe a3zora. MuHepanu3anusi (aMMOHU(DHUKAIHS) a30-
TOCO/IEPIKAIIUX OPraHUYECKUX COeAMHEHHH (O€IKOB, HyKJICMHOBBIX KUCIIOT, MOYEBHHBI, XUTHHA,
[MaHaMuaa Kauelys). Bo30oyaurenn. Xumusm nporecca. Y CIOBUS HAKOIUICHUSI aMMHaKa B T10Y-
Be. [lonsaTe 06 nMMoOmIM3anuu a3zora. 3HaueHue cootHomeHuss C:N B opraHuyeckoM Bellle-
CTBE B MPOIECCEe MUHEPATM3AIMHA U MOOMIM3aIuK a3orta. [Iporeccel aMMOHUpHUKAIIMN TIPH Xpa-
HEHMH IUI00B U oBoIlel. [IpHuuHbI MOpUN CeNbCKOXO03SHCTBEHHONW MPOAYKIIMN U BO3MOKHOCTH
ee MPeIyIPEKICHHUS.

ABTOTpO(HBIE OaKTepuH, BBI3bIBAOLIME Mpoliecc HUTpuPukanuu. 3Hauenue padot C. H.
Bunorpaznckoro. [TonoxxurenbHas U oTpHIaTeNbHAs POJIh HUTPU(PUKATOPOB B TI0UBE. J[eHUTpH-
¢dukanus. XapakTepucTHka Bo30yauTesel, 3HaueHue rnpouecca JeHUTpudukanuu.

dukcanus MOJIEKYISIPHOTO a30Ta MUKPOOPraHW3MaMH. A30TOQHUKCHPYIONHE MHKPOOP-
TaHW3MbI, CBOOOJHO XMBYyIIHME B nouse. CuMOHOTHUYecKas a3zoTodukcainus. bakTepuanbHble
yI0O0peHusI.

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

Pons MUKpOOpraHM3MOB B TIpeBpaIieHun cephl, pochopa, xKene3a U APYrux dIEMEHTOB.
OO6pa3oBaHue CEpOBOIOPOIA U3 CEPOCOIEPKAINX OPraHUYECKUX M MUHEPAIbHBIX COEIMHEHHUH
(cynearoB). XapakTepucCTHKa CepoOaKTEepuil U THOHOBBIX OakTepwil. 3HaueHue cynabdoduka-
IIUH B TUIO0POINHU TIOYBHI.

Munepanuzanus GochopocoepKamux OpraHndecKuX COSAWHEHHH W TIepeBOJl Hepac-
TBOPUMBIX (pocdaToB B paCTBOPUMBIE.



Oxucnenue M BOCCTAaHOBJICHHUE COCIMHEHUH Keje3a MHUKPOOpraHu3MaMH. XapaKTepu-
CTHKa XeJle. Y4acTHe MUKPOOPTaHW3MOB B 00pa30BaHUH IOJIC3HBIX HCKOMAEMbIX: MECTOPOXKIE-
HUI cepbl, Topda, KaMeHHOTO yriisi. Pojab MUKpOOOB B JOOBIUE TIOJIE3HBIX HCKOIAEMBIX.

9. Ilousennvie mukpoopearusmvl. Ponb nNOYGeHHbIX MUKDPOOP2AHUSMOS 6 NI000POOUU NOUEH.
Brusinue pasnuunvlx azponpuemos Ha MUKpo@iopy nousbi.

[TouBeHHBIE MUKPOOPraHU3MBI. METOIbI ONpENIeNIeHHsT MX COCTaBa M aKTHBHOCTH, TIOHS-
Tusl. [IpUHIUIBI U KOHIIETIUS TOYBEHHONH MUKPOOHMOJIOTUU U SKOJIOTUHU. POJIb OYBEHHBIX MUK-
POOPraHU3MOB B IUIOIOPOANH TTOYBHL. BinsiHIE pa3auyHbIX arpoOHOIOTHH.

W3meHenns MUKpO(IOpsHl MOYBBI MPH BHECEHHUH HABO3a M MHUHEPAIBHBIX YIOOpPEHUIA.
Ponp MUKpOOpraHn3MOB IpH MOJTy4EHUE OPraHNUECKUX YI0OpeHuii;

Bnusinue 00paOoTKH 1MOYBBI U MUHEPAIBHBIX yJOOPEHUH Ha NesTeIbHOCTh MUKpPOOpTa-
HHU3MOB.

CuHTeTHYeCKHEe XMMUYECKHE COSAMHEHUS U UX JACTOKCHKaIus. BrnusHue repOunumioB u
NECTUIMIOB HA JKU3HEACATECIBHOCTh IMOYBEHHBIX MHKPOOPraHU3MOB. CKOPOCTH pa3pyIICHHS
ATHX BEIIECTB MUKPOOPTaHM3MaMHU. XapakTep MHKPOOHMOIIOTHYECKUX IPOIECCOB MPHU Pa3HBIX
crroco0ax 00paObOTKH MOYBHI.

10. Muxpoopeanuzmuvl snugummnsle MUKpPOOP2AHUZMbL NOBEPXHOCIU JTUCMbES, CEMAH U
30HbI KOPHA pacmeHull
MukpoOHOIOTHYEeCKHE TEXHOJIOTUU B MPAKTUKE MPOU3BOJCTBA M MEPEPAOOTKU CEITHCKOXO35Ti-
CTBEHHOH npoaykuuu. nudutHas MUKpodIiopa U ee cocTaB. MI3MeHeHus B SnU(pUTHON MUKpO-
(drope pu pa3HBIX YCIOBUAX XPaHEHHUS IJIOOB U OBoIel. Mcronb30BaHue BUIOBOTO COCTaBa
MUUTHON MUKPO]IIOPHI TPH OLIEHKE MPUTOAHOCTH PACTEHUS U1 XPAHSHUS U TePEepadOTKH.

5. O6pa3oBaresibHbIE TEXHOJIOTUHU

Buj yueOHoii padoThl OO0pa3oBaTe/ibHbIE TEXHOJIOTHHU
Jlexuun DJEKTPOHHBIE MaTEPHAIbl, UCIIOJIb30BAHUE MYJIBTH-
MEJUNHBIX CPEACTB, Pa3AaTOYHbIN MaTepHall
JlaGopatopHble paboThI [ToctanoBka onbIToB. OOCYX/1€HUE U aHATTU3 TIPe/I-

JIO)KCHHBIX BOIIPOCOB UX aYyAUTOPHLIX 3aHATUAX.

[IpakTuueckue (ceMuHapckue) 3ausiatus | OOCYKII€HHE U aHATU3 MPEIIOKEHHBIX BOIIPOCOB UX
ayIUTOPHBIX 3AHATHUAX, UHIMBUAYAIbHBIE TOKIAbI,
TECTUPOBAHUE

CamocTosTenbHble pabOThI 3amuTa v Mpe3eHTalus pe3yIbTaTOB CAMOCTOSTENb-
HOT'O MCCJICIOBAaHMsI HA 3aHITUAX

6. @oH/ OLIEHOYHBIX CPEACTB AUCIHUIINHBI (MOIYJIs)
6.1. ITaciopt doHaa OLIEHOYHBIX CPEACTB MO JUCHUIJINHE

Ne Koa xoHTpO- O1IeHOYHOE CPEJICTBO
KoHTpomupyembie pa3iesbl (TEMbI) .
n/n aUpyeMon HAUMEHOBAaHHE
JUCITUTLIAHBI KOJI-BO
KOMIICTCHITIH
1 | Uctopus pa3BUTHS MUKPOOMOIIOTUU TecToBble 3anaHus 20
KaK HayKu, IpoOJIeMbl CTAHOBIICHUS VK-1 Pedepar 1
Bonpocsr quist k- 6
3aMeHa
2 | Mopdoiorus " CHUCTEMaTHKa TecToBbie 3amaHus 20
MHUKpPOOPI'aHU3MOB,  CTpPOCHHE U Pedepar 1
pPa3MHOYKEHHE YK-1 Bomnpocsr st 9k- 10
3aMeHa




3 | .MuKkpoopranu3Mbl ¥ OKpYXKaromas TecToBbIe 3amaHus 15
cpena. B3aumooTHoOmEeHus VK-1 Pedepar 1
MHKPOOPTaHU3MOB MEXIy coO00i H Bompocs! mst 9k- 6
JPYTUMH CYIIECTBAMHU. 3aMeHa

4 Meraboim3M  MHKPOOPTaHHU3MOB. TecToBbIe 3amaHus 30
['eHeTHKAa MUKPOOPTIaHU3MOB. VK-1 Pedepar 1

Bormpocsr st 9k- 10
3aMeHa

5 CuHTe3 BENeCTB MHUKPOOHOW KJIET- TectoBBIE 3aMaHUS 30
Koil. MukpoOuonoruueckass  mpo- Pedepar 1

VYK-1, OIK-5
MBIIIJIEHHOCTb Bompocs! mst 9k- 5
3aMeHa

6 | [IpeBpamenne MHKpPOOpPTaHHU3MAMHU TecToBbIE 3a1aHUS 20
COEIMHEHUH yriiepoja. Pedepar 1

YK-1, OIK-5
Bormpocsr st 9k- 5
3aMeHa

7 | IIpeBpamienne MHKpPOOpPTaHHU3MAMHU TecToBbIe 3a1aHMS 30
COEIMHEHUH a30Ta. VK-L OIK-5 Pedepar 1

Bormpocsr st 9k- 7
3aMeHa

8 | IIpeBpamienne MHKpPOOpPraHHU3MaMu TecToBbIe 3a1aHMS 20
coenuuenuit S, P, Fe u np. snemen- Pedepar 1

YK-1, OIK-5
TOB Bompocs! mst 9k- 4
3aMeHa

9 | [NouBenHsle MUKpOOpPraHU3MbI. Poib TecToBbIe 3a1aHMS 5
MOYBEHHBIX MHKPOOPTaHU3MOB B Pedepar 1
wiogopoanu nousbl. Bnusuue pasz- | YK-LOIIK-5 | Bonpocs! s 3k- 3
JUYHBIX arponpueMoB Ha MHUKPO- 3aMeHa
¢I10py MOUBHI.

10 | Mukpoopranu3Msl AMU(UTHBIE TectoBble 3ananus 10
MHUKPOOPTaHU3MbI TTIOBEPXHOCTH JTHU- VK-1 OTIKS Pedepar 20
CTbEB, CEMSIH U 30HbBI KOPHS pacTe- Bomnpocs! st 9k- 4
HUU 3aMEHa

6.2. I[lepeyeHnb BONPOCOB /ISl IK3aMeHa
®U3N0NIOTUYECKUH Ieprosl B pa3BUTUU MUKpoouonoruu YK-1
OcHOBHBIE IEpUO/IbI B pa3BUTUH MUKpoOuosoruu. YK-1
3nauenwne padot JI. [lactepa u P. Koxa. YK-1

3unauenue pador N.U. Meunukosa, C.H. Bunorpaackoro, B.JI. Omensuckoro, JI.C. Ilenkos-

ckoro u 1ip YK-1
Bxuag pycckux yueHbIX B pa3BuTHe Mukpoouonoruu. YK-1
Mopdomoruueckuii mepuos B pa3BUTUU MUKpoOuooruu. YK-1
[TurarenbHble cpensl ¥ ux knaccuduranug. YK-1
Homenknarypa mukpooprann3MoB. [lonsitue Buaa, mramMmma, pacel, kioHa. YK-1
Xapaxtepuctuka otaena Gracilicutes.  YK-1
. XapakrepucTrka otaena Tenericutes YK-1
. Xapakrepucruka otaena Mendosicutes. YK-1
. CucremaTrka MUKpOOpraHnu3mMoB. [Ipu3naku, nexamme B ocHOBe cucreMatuku. YK-1
. Xapakrepuctuka otaena Firmicutes. YK-1
. ®usndeckue MeTo bl crepuinzanuu Y K-1
. IlpuroTtoBnenue GUKCUPOBAHHBIX U KHUBBIX npenaparos. YK-1
. Metonp! creprmzarun YK-1




17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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.

Xumuueckuit meron crepuwinzanuu. YK-1

HacnenctBennbie pakTopsl MUKpOOpTraHu3MoB. M3mMenunBocTh npokapuor. YK-1
Pasmuoxenue npokapuor. Pa3zel pocta MUKpoopranuzmon. YK-1

CtpyKTypHas opraHu3anus KieTku nmpokapuor. YK-1

OmnpexneneHue U XapakTePUCTUKA TUIIOB JIbIXaHUSI MUKPOOOB. YK-1

Hcrnonb30BaHne SHEPTHH JIbIXaHUS MUKPOOHOH KieTkon. YK-1

Hemnonnoe okuciienne yriieBo 0B, MpakTHYECKOE UCob30BaHue npouecca. YK-1
MexaHu3M MOCTYIUICHHSI MUTATEIbHBIX BEIIECTB B MUKPOOHYIO KileTKy. YK-1

Anpobnas da3a gpixanus. YK-1

Mukpodiopa Bo3ayxa, Bojibl, mouBsl. YK-1

MounouHokucoe OpokeHue (Bo30yauTenn, XuMU3M, UCoib3oBanue). YK-1

[Tonstre 6morexHonoruu. JlocTnxeHnss MUKpOOHOU mpoMbIiieHHOCTH. YK-1

Bnusinue cBeta Ha Mukpoopranusmsl. YK-1

Pasnosxenue sxupa 1 )KUpOnoI00HbIX BEIIECTB MUKpoopranuzMamu. YK-1

VYyacTtre MUKpOOpPraHu3MoB B Kpyrosopore azota. ¥ K-1

Knaccudukanuu depmentoB. Mexanusm geiicteus. YK-1

[TonsTne Merabonm3mMa MHKpOOpraHu3MoB. [IpuHImIel perymsuuu merabonmsma. YK-1,
OIIK-5

XUMHUYECKUH COCTaB MUKPOOHOH KJICTKU W MUIIEBBIE TOTPEOHOCTH MUKPOOpraHu3MoB. Y K-
1, OIIK-5

CnuproBoe OposxeHue (Bo30ynuTenu, XumusM, 3Hadenue). YK-1, OIIK-5

Pasnosxenne MUKpoopraHu3MaMu NEeKTUHOBBIX BellecTB U murauHa. YK-1, OITK-5
MuxkpoOuonoruueckue npespaiienus coennnenuit cepol. YK-1, OIIK-5

[TponmnonoBokucioe OpokeHue (Bo30yauTenu, XxumMusm, ucnonszoBanue). YK-1, OITK-5
®epMmenThl U ux odbuue ceoiicrea YK-1, OITIK-5

CnuptoBoe O6posxeHue (Bo30yauTenu, XuMu3M U npaktudeckoe 3Hauenue). YK-1, OITK-5
BiustHue MOJEKyISIpHOTO KHCIOpOJa Ha KU3HENEATETbHOCTh MHKpoopranm3MoB. YK-1,
OIIK-5

Hutpudukanus (Bo30yaurenu, xumusM, 3Hauenue). YK-1, OIIK-5

DOTOCHHTE3 U XEMOCHHTE3, KaK CIIocO0bI MUTaHust Mukpoopranusmon. YK-1, OITK-5
Crpoenue pepmentoB. YK-1, OIIK-5

Xapakrtepuctuka TMnoB aeixanus. YK-1, OIIK-5

Bnusinue BiraxxHocTH Ha pa3BuTHe Mukpoopranusmos YK-1, OIIK-5

[Tonstue merabonusma, anabonusma, katabonusma. B3auMocBs3p OMOXUMHUECKUX MpPOIIEeC-
coB. YK-1, OIIK-5

Hcnonb30BaHue sHEPruM AbIXxaHuss MUKpoOHO# kieTkoi. YK-1, OITK-5

BnusiHue TemnepaTypsl Ha )KM3HEAEATEIbHOCTh MUKpoopranuzMoB. YK-1, OIIK-5
Hcnonb30BaHue MUKPOOPTaHU3MOB B HApOJHOM X03sHCTBE. MUKPOOHAs MPOMBIIIUIEHHOCTb.
YK-1, OIIK-5

Paznoxxenne 6€3a30TUCTBIX COCTUHEHUH MHKpOOpraHu3MaMmu (KJIeT4aTKH, JIMTHUHA, MEeKTH-
HOBBIX BemecTB). YK-1, OIIK-5

Xumnueckue GpakTopbl U peaklns MUKPOOpraHu3MoB Ha ux Bo3neiicteue. YK-1, OIIK-5
MosnouHokuciaoe OpokeHue (Bo30OyauTenu, XumMusm, ucrnoiaszoBanne YK-1, OIIK-5
MacnsHokucnoe Opoxkenue (Bo30yautenu, xuMusm, ucnoiszoBanue YK-1, OITK-5
buonoruueckre B3aMMOOTHOIIEHHSI MUKPOOOB U Apyrux opranuzmoB. YK-1, OITK-5
Paznoxxenue xupa u KUponoJo0HbIX BelecTB Mukpoopranuzmamu. YK-1, OITK-5
Munepanu3zanus 6enkoB U amuHokucaor. YK-1, OITK-5

Crioco6b! uTaHust XKUBBIX cymiecTB. [luranue mukpoopranusmon. YK-1, OIIK-5
MuxkpoOuosornyeckue TeXHOJIOTHH B MPAKTHKE MPOU3BOJCTBA U MEPEPabOTKH CENbCKOXO-
3s1iCTBEHHOM MpoXyKIuu. dnudurHas Mukpoduiopa pacrenuii. YK-1, OIIK-5
bakTepuanbHOE OKHCIIEHHE ATHIIOBOTO CIIUPTa B YKCycHYIO kucioTy. YK-1, OITK-5



6.3. llIkaJyia oleHOYHBIX CPEeACTB

Bce KOMIIIeKTHI OIICHOYHBIX CPEJCTB (KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTEPUaIoB), HE00-
XOJIUMBIX JJI OIICHKU 3HAaHUM, YMEHUH, HABBIKOB M (WUJIM) OMBITA ACSITENbHOCTH, XapaKTepU3y-
IOIUE ATanbl (POPMHUPOBAHKSI KOMIETCHIIUMNA B TPOIECCE OCBOSHUS TUCIMILIUHBI (MOMYJIS) TMO-
JIpOOHO MpeICTaBIeHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEJCTB AUCHUIUIUHBI (MOZYIIS)».

O1eHKa 3HAHUH,
YMEHUH, HABBIKOB

Kputepuu onienuBanus

O1LeHOYHbBIE
cpencTaa
(xoJ1. 6GayIoB)

paTypoi;

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

- CTpEMJICHUE JIOTUYECKU ONPEIEICHHO U ITOCIEN0-
BATEJILHO U3JI0KHUTh OTBET.

[TponBunyTHII - IIyOOKOE ¥ CHCTEMAaTU4eCKOe 3HaHue Bcero npo- | TecTroBwie 3amanust
(75 -100 6amaoB) IPaMMHOTO MaTeprajia U HOBAIUH JICKIIMOHHOTO (36-40 6anoB)
«OTJIMYHO Kypca 1o CpaBHEHUIO C Y4eOHOM TUTepaTypoii; Pedepar
- OTYETJINBOE M CBOOOHOE BiIaJicHHE KOHIenTyalb- | (8-10 Gamion)
HO-TIOHSTHIHBIM alapaToM, HAyYHBIM SI3IKOM U Bormpocsr st
TEPMHUHOJIOTHEH B 00JIACTH MUKPOOHOJIOTHH; JK3aMeHa
- 3HaHUE OCHOBHOM JINTEPATYPHI  3HAKOMCTBO C (31-50 6amoB)
JIOTIOJTHUTEIILHO PEKOMEHIOBAHHOM JIUTEPATypPOU; -
YMEHHE BBITIOHATE TPEyCMOTPEHHBIC TPOTPAM-
MO 3aJIaHuS;
- JIOTUYECKH KOPPEKTHOE U YOSTUTEITHHOE U3JI0KE-
HUE OTBETA.
ba3oBblii - 3HAHUE Y3JI0BBIX IPOOIEM MUKPOOUOJIOTHY U OC- | TecToBbIe 3aaHus
(50 -74 6amna) — HOBHOT'O COJICPYKAaHUs JICKIMOHHOTO KypCa; (24-35)
«XOPOIIIOY - YMEHHE I0JIb30BATHCSI KOHIICTITYTbHO- Pedepar
MOHSITUIHBIM alapaToM B IPOIECCe aHaIHN3a OC- (5- 9 6amoB)
HOBHBIX MPOOJIEM MPOTPaAMMBIL; Bompocsr
- 3HaHHE BOKHEHIINX pabOT U3 CIIUCKA PEKOMEHI0- | JUIsS SK3aMeHa
BaHHOM JIUTEPaTypPhI; (21-30)
- YMEHHE BBITIOIHATH PEyCMOTPEHHBIE TPOTPaM-
MO 3aJIaHuS;
- B LI€JIOM JIOTHYECKH KOPPEKTHOE, HO HE BCeTaa
TOYHOE M apTYMEHTHPOBAHHOE M3JI0KEHUE OTBETA.
[Toporossrii - (pparmeHTapHbBIE, MOBEPXHOCTHBIC 3HAHUS BaXK- TecToBbIe 3a1aHUS
(35 - 49 6ammoB) — HEHIIUX pa3/iesioB MporpaMMsl U copepkanus jek- | (15-24 Gamna)
«yIOBIETBOPH- [IMOHHOTO Kypca MUKPOOUOIIOTUH; Pedepar
TEILHO» - 3aTPYJHEHUS C UCIIOJIH30BAHUEM HAYYHO- (5 6amoB)
MOHITUIHOTO anmapaTa ¥ TEPMHUHOJIOTHH YIeOHOM Bompocsr
JTUCITUTUTAHBI, TSl DK3aMeHa
- HETIOJIHOE 3HAKOMCTBO C PEKOMEHAOBAaHHOM JIUTE- (15-20)

Huskuit (momopo-
roBbIi) (KOMIETEH-
U He chopMHUpO-
BaHa) (MeHee 35
0amioB) —
«HEYJI0BJIETBOPH-
TEJILHOY

- He3HaHHe, JTUOO OTPHIBOYHOE MPE/ICTABICHHE 00
y4eOHO-TIPOrpaMMHOM MaTepHae;

- HEYMEHHUE BBITIOJIHATH IPEyCMOTPEHHBIE TTPO-
rpaMMOU 3aJjaHusl.

TecroBble 3a1aHus

(menee 15 6amnoB)

Pegepar

(0-4 6anna)

Bomnpocs! pis
HK3aMeHa

(menee 15 6amnoB)




7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecnievyeHne JUCHUIINHbI
(MoayJin)

7.1. OcHoBHas yueOHasi JuTeparypa:

1. Emues, B. T. Mukpo6uosorus : yueOHuk s 6akanaspoB / B. T. EmneB. — 8-¢ usn.,
uctp. u gon. — M. : UznarensctBo Opaiit, 2017. — 445 c. — (bakanaBp. AkajgeMUYeCKUi
kypc). — ISBN 978-5-9916-3019-1.

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

3. Kazumupuenko, O. B. [Ipaktukym no mukpoduonorun: yuednoe nocooue / O. B. Kazu-
mupuerko, M. FO. Kotnspuyk. — Canxkr-IletepOypr : Jlanp, 2020. — 124 ¢. — ISBN 978-5-
8114-4261-4. — Texcrt: anexkTpoHHBIH // JIaHb : anekTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/133904

7.2 lonoJiIHUTeIbHAS y4YeOHasi JuTepaTrypa:

1. AcconoB, H.®. Mukpobuonorus: Yd4eOHUK s Bbicul. ydeO. 3aBenenuii / H.O.
AcoHoB. - 4-e u3., nepepad. u gon. - M. Komnoc, 2002.

2. Temmep E. 3., Hunsauxosa B. K., [Tepeepsena I'. U. [IpakTuky™m 1no Mukpoouoiaoruu. -M.:
Komoc, 1993.

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

4. HetpycoB, A.N. Mukpobuonorusi yaeOHUK: Ui cTy[. Bbicul. y4eO. 3aBen./ A.W. Herpycos,
N.b. Kotosa.- 3-¢ m3a., ucnp. — M.: Unar. Llearp «Akagemus», 2009.-352c¢.

5. IIpaktukym nmo mukpobuonoruu: yuebHoe mocooue/ T.B. 3umornsgosa, U.A. Kapramésa,
O.I'. llla6angac.- M.: Konoc; CraBpononib: ATPYC, 2007.-148c.

7.3. MeToguyeckne yKa3aHHUs M0 OCBOCHHIO TUCITUTIJIMHBI

1. Turosa JI.B. Metoauueckue yka3zaHusl JJIsi CAMOCTOSATEIBHON pabOThl 00YJArOIIUXCSI TIO
mucturnae «MukpoOuosorusy, Mudaypusck, 2026.

2. TutoBa JI.B. VY4eOHO-METOMUYECKHI KOMIUIEKC TUCHMILTHHBI «MUKpPOOHOIOTHSY ISt
00yyaroImuxcst o HarpasieHuro noaAroToBku 35.03.04 Arponomus, MuuypuHck, 2026.

7.4. UnopmanuoHHbie U 1M PpPoBbIE TEXHOJIOTHHU (IPOrPaMMHOe o0ecmeye-
HHe, COBPeMeHHbIe MPodeCcCHOHAIbHBIE 0a3bl JaHHBIX U HHPOPMAIITUOHHBIE

CIIPABOYHbIE CUCTEMBI)

VYyeOHas nucuUIUIMHA (MOAY/b) MPEeIyCMAaTPUBAET OCBOCHHE MH(POPMAIIMOHHBIX U U (]-
POBBIX TeXHOJIOTHH. Peanmu3anust 1upoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JSIeTCS OJTHOW W3 BXXHEWINMX IIeie 0O0pa3oBaHUs, JArOIIEH BO3MOXXHOCTh Pa3BHUBATh KOHKY-
PEHTOCTIOCOOHbIE KayecTBa 00YJaIOIMXCsl KaK OyIyIuX BICOKOKBAIU(UIIMPOBAHHBIX CIIEIHA-
JIUCTOB.

[udpoBble TEXHOJOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()(PEKTUBHOTO PELICHUS
3aja4 npo(ecCuOHAIBHOT0, COLIMAIBLHOTO, IMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BaHUEM pa3iIny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHe HU(POBBIX TEXHOJIOTHI B paMKax
JAHHOW NTUCUUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO Ha CIOCOOHOCTH O€30MacHO M HaAJIeXkKalluM
00pa3oM moJy4arhb JIOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(POPMALIHIO C TOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TexHONOruid. ®opMupoBanue nud-
pPOBOI KOMIIETEHTHOCTH MpeArnonaracT padoTy C JaHHBIMHU, BJIAJICHHE WHCTPYMEHTAMHU JUIs
KOMMYHHKAIUH.


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

7.4.1. DIeKTPOHHO-0UOJIMOTEYHbIE CUCTEMbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOka3zaHHE YCIYr OT
01.09.2025 Ne 6/u (CeteBast 2JIeKTpOHHAsI OMOIMOTEKA).

2. ba3za gaHHBIX 3JeKTPOHHBIX HHPOopMannoHHbIX pecypcoB @PI'BHY ITHCXbB (norosop
1o 00ECMEYEHHUIO JTOCTYIA K 3JIeKTPpOHHBIM HHpopManroHHbIM pecypcam GI'BHY ITHCXbB ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «DextporHoe n3gatenbcTBo FOPAWTY (https://urait.ru/) (1oroBop Ha oka3aHue
YCIIYT 10 TPEI0CTaBICHUIO JOCTYyIa K oOpa3oBarenbHoi miathopme OO0 «DneKTpoHHOE HU3/1a-
tensctBo FOPAWT» ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMONMMoTeuHast cucrema «Bepuanckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE HUCIIOIb30BaHKe Mpou3BeneHuii oT 26.03.2020 Ne 14/20/25).

5. baza gannbix HOB «HauumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u mpenocrasnennun noctyna k oobektram HOb ot 02.09.2024
Ne 101/HDB/4712-m).

6. JIoroBop 0 COTpyIHUYECTBE MO OKa3aHUIO0 OMOIMOTEYHO-UH(OPMALIMOHHBIX U COLUO-
KYJIBTYPHBIX YCIYT IMOJIb30BATEISIM YHHBEPCUTETA W3 YHCJIAa WHBAIHJIOB 10 3PEHUIO, CIab0BH-
JIAX, THBAIHJIOB JAPYTUX KATETOPUW C OTPaHHMYEHHBIM JOCTYIIOM K WH(OpMAIWH, JIUI, UMe-
IOLUX TPYAHOCTU ¢ uyTeHueM miockoneuatHoro Tekcta TOI'BYK «TamboBckas o0nactHas yHU-
BepcaiipHas HayyHas oubauoreka um. A.C. [lymkuna» @unnan «CrneuunanpHas 6MOIMoTeKa JUist
crenbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (zoroBop o corpyanudectBe oT
10.10.2024 Ne 0001).

7.4.2. UudpopmManoHHbIEe CIIPABOYHbIE CUCTEMBI
1. CnpaBounas npaBoBas cuctema Koncynbrantllntoc (1oroBop nocraBku, ajantanuu 1
conpoBoxAeHUs 3k3eMIuIsIpoB cucteM Koncynprantllintoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT) (noroBop Ha yciy-

" 110 conpoBoXkaeHuto oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemMeHHbIe IPOdeccuoHaATIbHBIE 0a3bI JTaHHBIX

1. ba3a naHHBIX HOpMaTHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTENbHOMN Mpo-
rpamMMmbl «Pocmetony (moroBop ot 06.11.2025 Ne 505/2025)

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

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepanbHON CIyXKObl TOCYIapCTBEHHOW CTATUCTUKUA -
https://rosstat.gov.ru/opendata

7.4.4. JIMeH3MOHHOE U CBOOOTHO pacpoCTPaHsieMoe MPOrpaMMHoe odecrie-
YyeHue, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOM3BOICTBA

Ne | HaumenoBanue Pazpabotunk I10 | HdoctynHocts (nmm| Ccpuika Ha Exuaenii PexBusntel noaTsep-
(npaBoobOnaga- |LeH3MOHHOE, CBO| peecTp POCCHHMCKUX | KIaroliero JOKyMeHTa
TeJNb) 6o1HO pacmpo|nporpamm a1t OBM u (mpu HaNMMYMN)
CTpaHsIeMoe) BJ] (ipu Haymmanm)
1 | Microsoft Windows, | Microsoft Jlnnensuonnoe - Jnnensus
Office Professional Corporation oT 04.06.2015 Ne
65291651 cpox  peii-
cTBHs: OECCPOUHO
2 | AatuBupycHoe npo- | AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital. | CyGuuuensuoHHsI 10-



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

rpamMHoe obecrieue- | pus Kacmepcko- gov.ru/reestr/36657 rosop ¢ 000 «Cop-

HHE ro» 4/?sphrase_id=4151 | Tekc» ot 17.12.2025 Ne
KasperskyEndpointS | (Poccus) 65 0/H, CPOK JICHCTBHSL: C
ecurity ams Ou3Heca 18.12.2025 o
17.12.2026
3 [MoitO¢pucCranmapr- | OOO  «Hoesie | Jlunensuonnoe | https://reestr.digital. | Koutpakt ¢ OO0 «Py-
HBIH - o0yauHble  TeX- gov.ru/reestr/30163 | Gukon»
OducHbrit naket | Homorun» (Poc- 1/?sphrase_id=2698 | or  24.04.2019  Ne
11 paboThl C JIOKY- | cust) 444 0364100000819000012c¢
MEHTaMH U [I0YTON poK JeiicTBus: Geccpou-
(myoffice.ru) HO
4 | OducHsIi maket AO «P7» JIunemsuonnoe | https://reestr.digital. | Koutpakr ¢ 00O
«P7-Oduc» gov.ru/reestr/30666 | «Codrexcy
(meckromHast  Bep- 8/?sphrase_id=4435 | or 24.10.2023 Ne
cus) 041 0364100000823000007¢
pok neiictBus: Geccpod-
HO

5 | Onepaunonnas cu- | OOO "Bazaner | Jlunensuonnoe | https://reestr.digital. | Koutpakr ¢ 00O

creMa «AnsT OOpa- | cBOOOIHOE TMpO- gov.ru/reestr/30326 | «Codrexc»
30BaHME» rpamMmHOe obec- 2/?sphrase_id=4435 | or 24.10.2023 Ne
neyeHue" 015 0364100000823000007¢
pOK meficTBus: Geccpou-
HO

6 |[IIporpammuas  cu- | AO «Antumma- | Jlunensuonnoe | https:/reestr.digital. | JluneHsuoHHbIH TOTOBOP

ctema i oOHapy- | rumat» (Poccust) gov.ru/reestr/30335 ¢ AO «AHTHUILIATHATY
JKEHUSI  TEKCTOBBIX 0/?sphrase_id=2698 | ot 16.05.2025 Ne 10567,
3aMMCTBOBaHUN B 186 CPOK JIEHCTBUS: C
y4eOHBIX M Hay4YHbBIX 16.06.2025 mo
paboTax «AHTHILIA- 15.06.2026
ruar BVY3»
(https://docs.antiplagi
aus.ru)

7 | Acrobat Reader Adobe Systems | Csob6ojHo pac- - -
- OPOCMOTP  JOKY- HpocTpaHseMoe

mentoB PDF, DjVU

8 | FoxitReader FoxitCorporation | CeoGojHo pac- - -
- MNPOCMOTp JIOKY- MIPOCTpaHsIeEMOe
mentoB PDF, DjVU

7.4.5. Pecypcbl HHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn WHTepHED)
1. CDTOwiki: 6a3a 3nanwmii no mudpoBoii Tpanchopmariu https://cdto.wiki/
2. Pexxum nocrtyma:.garant.ru - cipaBouno-mpasoBas cucrema «[APAHT»
3. Pexxum poctyna: www.consultant.ru - cpaBoyHo-1ipaBoBas cuctema «Koncynbrant [lmocy

7.4.6. llndpoBble MHCTPYMEHTHI, IPUMEHsIEMbIE B 00pa30BaTEeJILHOM
npoiecce
1. LMS-mnardopma Moodle
2. BupryanbHas 1ocka Mupo: miro.com
3. Bupryansnas nocka SBoardhttps://sboard.online
4. BupryanbsHas nocka Padlet: https://ru.padlet.com
5. O6naunslie cepBuckl: SAnnekc./luck, Obmako Mail.ru



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/

6. CepBucs onpocoB: SAuaexkc ®opmbr, MyQuiz
7. CepBucsl Buaeocss3u: Suaekc tenemoct, Webinar.ru

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

COBMECTHOH  pabOTHI

HaJl TMPOEKTaMU IS

HEOOJIBIINX

rpynn  Trello

7.4.7. llndpoBble TEXHOJIOTHH, TPUMEHsIEMbIE TPH U3YYEHHH JUCHUILITHHBI

Hugposrie Eb?ﬁZ;$:ii?eHCp§g§;2: dopmupyembie
Ne TeXHOJIoTHH HEHHEM IIU(PPOBON TEXHO- | KOMIICTCHIIUU UK
JIOTH U
1. | O6naunsie Jlexuuu VK-1 NI-1lyk1, WU-2vk-,
TEXHOJIOTHH CamocTosiTenbpHas padoTa N-3yk-1, N-4yk-1,
N-5vk-1
OIIK-5 N/-lonk-s
2. | Bonbune Jlexuuu VK-1 NIa-1lyk1, WI-2vk-,
JaHHBIE CamocrosTenpHas padbora NI-3yk-1, U-4yk-1,
NJ1-5yk-1
OIIK-5 N/-lonk-s

8. MaTepuajJibHO-TEXHHYECKOE o0ecneuyeHue TUCIUTITIMHBI (MOTYJIs1)

YyeOHas ayTUTOpHUS

JUIS IPOBEICHUS 3aHSITUH
CEeMHMHApPCKOT0 THIIA,
TPYIIOBBIX ¥ HHAWBUY-
AJIBHBIX KOHCYJIbTAlNH,
TEKyILIero KOHTPOJIA U
IIPOMEKYTOUHOM aTTe-
CTanuu

(YueOnas naGoparopust
(U3NOIOTHN pacTEeHHA)
(r. MuuypHuHCK, y4x03
«Pomay, 9/27)

1. Ilnatrdopma UP-12 BioSan ans meiikepa,
YHUBepcatbHast U1t KO0, OBITONOK U CTaKa-
HOB, 265°185MM mnst mefikepos OS-12, PSU-
10i, ES-20 (uuB.Ne21013600789)

2. @orometp KOK-3-01-"30M3" poroasek-
Tprueckuit (MHB.Ne21013600788)

3. Hleiikep PSU-10i BioSan, opOuTaibHbIi
(50-450 06/MuH, opOUTANBHEI, 10 3KT) O€3
wiatdopmsl (MHB.Ne21013600790)

4. lletikep S-3 uudporoii (mwatd. 168168
00/MuH, amiiutyaa 20MM, opOuTaIbHBIH, 10-
250 06/mun) (nHB.Ne21013600783)

5. Hocka knaccHas (naB.Ne41013602281)

6. Kpecio opucHoe AV 204 PL MK TkaHb
(nHB.Ne41013602311)

7.Mukpockon MeauuuHckuid buomen 2
(nuB.Ne41013401728, 41013401727,
41013401726, 41013401725, 41013401724,
41013401723, 41013401722, 41013401721,
41013401720, 41013401719, 41013401718,
41013401717, 41013401716, 41013401715,
41013401714)

8. Hactennsiii 3xpan Lumien Master Picture
220-220 cm (maB.Ne41013401710)

9. IIpoexrop NEC M361X
(naB.Ne41013401707)

10. Cucremnsrii komruiekt: [Ipomeccop Intel
Original LGA 1155, BeHTUIISATOP, MaTepHH-
CKas IJiaTta, NamsTh, )KECTKUN IUCK, BH-
JIe0KapTa, MOHUTOP, YCTPOMCTBO YTEHHS KapT
MaMSITH, IPUBOJL, KOPITYC, KIIAaBHATYPa, MBIIIb
(neB.Ne41013401700)

11. Cron 1abopaTOpHBIH XUMHUUECKUH

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

2. Microsoft Office 2010
(mumensus ot 04.06.2015 Ne
65291658, 6eccpodHo).



http://www.trello.com/

(1200°600°750) croseniH.mIacTUK/KapKac
an.mpodmins (maB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338, 41013602337)
12. lllkad ans xpaHeHus 1abOpaTOPHOM Mo-
cysl (800°45071950) monku muacTUk/Kapkac
an.mpodmits ¢ 3amkoM (MHB.Ne41013602358)
13. cnapurens MP-1M3 poTtannoHHbIH
(maB.Ne21013600785)

YueOHast ayIUTOPHS IS
MPOBEJICHUS 3aHATHUI
JIEKLIMOHHOT0 TUIIA, 3a-
HATUI CEMUHAPCKOTO
THIA, TPYNIOBBIX ¥ HH-
JAUBUAYAJIbHBIX KOHCYJIb-
TallU{, TEKYIIETO KOH-
TPOJIA U IPOMEKYTOUHOU
aTTecTalluu

(r. Muuypunck, yn. Un-
TEepHALMOHAIIbHAS, TOM
Ne 101, 3/214)

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

2. MynpTumenuiineiii mpoexktop NEC M230X
(maBNe41013401577) 3. Habopsr! ne-
MOHCTPAI[MOHHOTO 000pYIOBaHUS U yU4eOHO-
HaTISIAHBIX TOCOOMI.

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

2. Microsoft Office 2003,
2010 (umeH3us oT
04.06.2015 Ne 65291658,
0eccpoyHo).

[Tomernenue st camo-
CTOSITENIEHON paboThI (T.
MuuypuHck, yin. Uatep-
HalMoHAJIbHAs, ToM Ne
101, 3/2396)

1. Hocka xnaccuas (uaB. Ne 2101063508)

2. XKamozu (uuB. Ne 2101062717)

3. XKanro3u (unB. Ne 2101062716)

4. Kommerorep Celeron E3500, mat. miara
ASUS, onep.namsts 2048Mb, MoHUTOD
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
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KJ1aBHaTypa, Mbib (MHB. Ne 21013400521,
21013400520)

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

8. Komnbrotep TopHano Cope-2 (unB.Ne
1101045116, 1101045118, 1101045117)

9. Oxpan Ha mratuBe (mHB.Ne 1101047182)
KommnbrorepHas TeXHUKa MOAKIIIOUYEHA K CETH
«UHTepHeT M obecnieueHa JOCTYIIOM B
OUOC yauBepcurera.

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

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

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

4. nanoCAD (Bepcus 5.1
JIOKaITbHAs1, 00pa3oBaTellb-
Has JULEH3US, CEpUITHBIN
Homep NC50B-270716 nu-
IIEH3Hs IeiCTBUTENbHA Oec-
CpOoYHO, OecruraTHas).

5. IIporpaMMHBIi1 KOMIUIEKC
«ACT-Tect Plus» (iumen-
3MOHHBIN JOTOBOP OT
18.10.2016 Ne JI-21/16).

6. TUC Maplnfo
Professional 15.0 mst
Windows 11 y4eOHBIX 3a-
BeIleHUN (JTMIICH3NOHHBIN
nmoroBop ot 18.12.2015
Nel123/2015-y)

Pabouast mporpamMma TUCHUIUIMHBI COCTaBlieHa B COOTBETCTBUHU C TpeboBaHusmu PI'OC
BO — GakanaBpuar no HarmpaBieHUH NOATroToBKU 35.03.04 ArpoHoMusi, yTBEp>KAEHHOTO MPUKa-
30M MuHHCTEepcTBa 00pa3oBanus U Hayku Poccutickoit @enepammu Ne 699 ot 26 wmrons 2017 r.



ABTOp: JOILICHT CcaaoBOJCTBA, 6I/IOT€XHOJ'IOI‘ Ui u CCJIICKIIUU CeHLCKOXOBHfICTBCHHHX KYJIbTYD,
KaHJ. c-X. Hayk Tutosa JI.B.

Penensent: noneHT kadenpsr Ononoruu 1 xumun Kysuerosa P.B.

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

ITporpaMma paccMOTpeHa Ha 3aceaHuu y4yeOHO-MeToauueckoi komuccuu Ilnogooso-
Horo mHcTtuTyTa UM. 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 3aceaHuH Kadeapbl OMOTEXHOJIOTHH, CETEKIINH 1 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 (mpotokoin 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 3acefaHuu Kadeapbl OMOTEXHOJIOTHM, CEIEKIIMU U CEMEHO-
BOJICTBA CEIbCKOXO03UCTBEHHBIX KyJIbTyp. IIpoTokon Ne 8 ot «05» anpena 2021 r.

ITporpamma paccMoTpeHa Ha 3aceJaHuM y4eOHO-MeTouueckoi komuccuu [lnogoosomi-
Horo nHctutyra uM. U.B. Muuypuna Muuypunckoro I'AY. Ilporokon 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 3acelaHuM Kadeapbl OMOTEXHOJIOTUH, CEJIEKIIUU 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 I'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 3acelJaHuu Kadeaphl calloBOJCTBA, OMOTEXHOJOTHH U ce-
JEKIHMH CEeITbCKOXO03AMCTBEHHBIX KynbTyp. IIporokon Ne9 ot 18 anpens 2022 r.

IIporpamma paccMoTpeHa Ha 3acelaHMM y4eOHO-MeToan4Yeckoit komuccuu [lnmomooBor-
Horo nHcrtutyra uMm. M.B. Mnuyprnna Muuaypunckoro I'AY. IlIporokon 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 Kadeaphl caloBOACTBA, OMOTEXHOJOTUN H Ce-
JIEKIIUU CEIIbCKOX03AMCTBEHHBIX KyabTyp. IIpotokon Ne 11 ot 13 urons 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMHMCCHUU WHCTUTYTA
byHIaMEHTAIBHBIX U MPUKIAAHBIX arpoouorexHosoruii uMm. M.B. Mudypuna MudyprHCKOTO
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 JOMOJHEHA B COOTBETCTBHH ¢ TpeboBanussMu OI'OC BO.

[Tporpamma paccmMoTpeHa Ha 3acelaHuM Kadeapbl CaloBOACTBA, OMOTEXHOJOTUN H Ce-
JIEKIIUU CEIIbCKOXO03IMCTBEHHBIX KyIbTYyp. IIpotokon Ne 11 ot 3 mas 2024 r.

[IporpaMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONM KOMHUCCHUU HMHCTUTYTA
dbyHIaMeHTalIbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna Mu4aypruHCKOTO
I'AY. Ilpotokon Ne 10 ot 20 mast 2024 r.

[IporpamMmma yTBepKIeHa pelieHHeM Yu4eOHO-METOJUYECKOT0 COBETa YHHBEPCUTETA.
ITporoxon Ne 9 ot 23 mast 2024 r.

[Iporpamma nepepadoTana u A0MOIHEHA B COOTBEeTCTBUU € TpeboBanusimu OI'OC BO.

[Iporpamma paccMOTpeHa Ha 3acefaHuu Kadeapsl caJoBOICTBA, OMOTEXHOIOTHH H ce-
JEKIMH CEeNIbCKOX03AMCTBEHHBIX KynbTyp. IIporokon Ne 10 ot 8 anmpens 2025 r.

[IporpaMmMa paccMoTpeHa Ha 3aceJaHUU Y4eOHO-METOAMYECKON KOMHMCCUM WHCTUTYTa
dbyHIaMeHTalbHBIX U MPUKIATHBIX arpoOuorexHonoruit um. M.B. Muduypuna MudypuHCKOTO
I'AY. Ilpotokon Ne 8 ot 21 ampens 2025 1.

[IporpamMma yTBepkleHa pelieHHeM Y4eOHO-METOAMUYECKOTO COBETa YHUBEPCHUTETA.
[Tporoxon Ne 8 ot 23 anpenst 2025 r.

[Tporpamma nepepaboTana u A0MOMHEHA B COOTBETCTBUH ¢ TpeboBanusiMu ®I'OC BO.

IIporpamma paccMOTpeHa Ha 3acefaHuu Kadeapsl caJoBOACTBA, OMOTEXHOJIOTUH M ce-
JIEKLUU CEJIbCKOXO035IMCTBEHHBIX KynbTyp. IIporokosn Ne 10 or 10 anpens 2026 r.

IIporpamma paccMOTpeHa Ha 3acelaHMM y4eOHO-METOJUYECKOM KOMHMCCHU HHCTUTYTa
(byHAaMEHTAIBHBIX U MPUKIAAHBIX arpobuorexHoioruii um. M.B. Muuypuna Muuypunckoro
I'AY. Ilpotokon Ne 8 ot 20 ampens 2026 r.

IIporpamma yTBepXkaeHa pelieHueM Y4yeOHO-METOJUYECKOr0 COBETa YHHMBEPCHTETA.
IIporokon Ne 7 ot 22 anpens 2026 r.
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