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1. esun ocBOeHUSI JUCHMILIUHBI (MOYJIf)

LlesnsiMu OCBOSHHMSI TUCITUILTUHBI (MOIYIIST) «MUKPOOHOTIOTHS» SIBIISIOTCS:

- (dopmupoBaHUE Yy OOydaONUXCS 3HAHWH MO OCHOBAaM CHUCTEMATHKH, OpPTaHH3aIUH,
cTpoeHus, QyHKIHUHA, PU3HOIOTHN U OMOXMMHUU MUKPOOHOH KIIETKH.

- U3yYCHHUE 3aKOHOB MX JKU3HENIEATEIBHOCTH, 0OMEHA BEIIECTB, POCTA U PA3BUTHUS U HC-
MIOJIb30BAHUE TIOJYYCHHBIX 3HAHHUW I PEHICHUS MPAKTUYCCKUX BOIPOCOB, CBS3aHHBIX C CEJb-
CKOXO3SIICTBEHHBIM TPOU3BOJACTBOM.

2. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

B cooTBeTCcTBUM ¢ y4EOHBIM IIJIAHOM JUCHHUILTHHA (MOIYIB) «MHUKPOOHOIOTHS» BXOJUT
B brok 1 Iucuummuast (Moxynn). O6s3arenpHast yacth b1.0.12

JJ1s yCIIenIHOTo OCBOCHHS TAHHOTO Kypca HEO0OX0IMMBI 0a30BbIe 3HAHHS B 00JIACTH Op-
TaHWMYECKONH XWMUHU, OOTAHWKH, TCHETUKH. 3HAHUS W HABBIKH, PUOOPETEHHBIC MPU U3YUYCHUU
Kypca «MHKpOOHOJIOTHSY, HEOOXOIUMBI TPH OCBOSHHUH CIEIYIONINX AUCIUILTNH: «Duromnaro-
norus», «TeXHOJOTUs PeryJIupoBaHUS IMOYBCHHOTO IUIOAOPOIUs», «KOpMOTpPOU3BOICTBOY,
«3emnenenue», «buonornueckas 3amura pacteHui», «TexHOIOTUS XpaHEHHs U MepepaboTKU
MPOIYKIIMA PACTEHUEBOJCTBA», a TAKXKE MPOXOKICHHS YIeOHOW TEXHOJIOTHUYECKON MPAKTHKH,
MPOM3BOJICTBEHHOIN TEXHOJIOTUYECKOH MPAKTHKH.

3. [lnanupyemble pe3yabTaThbl 00y4eHHU M0 JUCHMUILINHE (MOYJIIO0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeIbHOIM
MPOrpaMMblI

OcBocHHE TUCIUIUIMHEI (MOJIYJISI) HAIIPABICHO HA (DOPMHUPOBAHUE CICAYIOMIUX KOMIIC-
TEHIIUN:

YHUBEPCAIbHOMU:

- YK-1 — «Cnoco0eH oCylecTBIsITh MOUCK, KPUTHUECKUM aHalu3 U CUHTe3 HH(popma-
[IAW, TPUMEHSATH CUCTEMHBIN TTOIXO/I JIsl pEIIEHUs TIOCTABIECHHBIX 3a/1a49;

obmenpodeccuoHanbHOM:

- OIIK-5 - «'0oTOB K y4yacTHIO B TPOBEJACHHUHM SKCIEPUMEHTAIBHBIX HCCICIOBAHUN B
npohecCHOHANBHOM NeSTETbHOCTH.

Kon u Kon u Kpurtepuu onieHHBaHUs pe3ynbTaTOB O0Y4YeHUs
HaVMEHOBAaHMWE | HAMMEHOBAHME | HM3KUU  (JIO- | IOPOTOBBIM 0a30BbIi NIPOABUHY-
KOMIIETEHIIUU HHIUKATOpa MTOPOTOBBIH, TBIN

JOCTHKEHHUS KOMIIETECHIIMS

KOMITETeHIINU He chopmupo-

BaHA)

YK-1 -1y He Moxer | Cmabo  anamm- | Xoporio Ot1inraHO
CrniocoOeH ocy- | AHanu3upyeT AQHATU3UPO- 3UpyeT 3ajady, | aHAIM3UPYEeT | aHAJTU3UPYET

IMECTBJIATL I10- | 3aaavy, BBIZIC- | BaTh 3agavy, | BbIACAA €€ Oa- 3agavdy, BbI- | 3aJ4ady, BbI-
HUCK, KpUTHUYC- | JIAd CC 0a30BbIE BbIACTIASA €€ | 30BBIC  COCTaB- | ACIIAA €€ Oa- ACIIAA €€ Oa-
CKUM aHallu3 M COCTaBJIAIOIINUC, 0a3oBbIE CO- | JIAOIueC, cn1abo | 30BEIE CO- | 30BBIC CO-

CHHTE3 HMH(OP- | OCYLIECTBIISAET CTaBJIAIONINE, | OCYHIECTBISET CTaBIIAIO- CTaBIIAIO-
Maluy, MPUMeE- | JEKOMIIO3UIUIO | HE OCYIIECTB- | IEKOMIIO3MIMIO | IHE, XOpO- | IIUE, OTIHY-
HATb  CHUCTEM- | 3a7a4u JI€T AEKOMIIO- | 3a1a4yu IO  OCyIle- | HO OCYIIECT-
HBI1 MIOAXOJ SULMIO 33]1a41 CTBISET Jie- | BIsET Ie-
JUIL  peLIeHHs KOMITO3HUIMIO | KOMIIO3UIUIO
[IOCTaBIEHHBIX 3a1a4u 3a1a4u
3a7a4. NA-2yx1 He moxer Ha- | Hemocrarouno Joctatouno | YcmemHo

HaXOJII/IT " KpU- | XOOUTb U KPHU- | YETKO HAXOIUT 6BICTpO Ha- | HaXoauT n




TUYECKU aHalli- | TAYECKH aHa- | i KPUTUYECKU | XOIUT U | KpUTHYECKH
supyer uH(}Op- | TM3UPOBATH aHAIN3UPYET KPUTHYECKH | aHAJTH3HUPYET
Maluoo, HeoO- | nHpopMmanmio, | HHPOPMALHIO, aHanmu3upyer | uHpopma-
XOJUMYI0  JUIsl | HSOOXOUMYIO | HEOOXOIUMYIO uHpopMa- U0, HEeo0-
pemieHust  IMo- | VI pPeIIeHMS | Il pEIIeHUs | U0, HeoO- | XOIUMYIo
CTaBJICHHOM 3a- | IOCTABJICHHON | MOCTABJICHHOU XOIUMYO JUISL pelIeHus
Jauu. 3a7aqi. 3aJauu. IUTS pelieHus | TTOCTaBJIeH-
[IOCTaBJICH- HOH 3a7a4H.
HOU 3a7a4H.
N-3yk.a He MoxeT | Cmabo paccmat- | Jloctatouno | YcmemrHo
PaccmarpuBaer | paccMOTpeTb | puBaeT BO3- | OBICTPO pac- | paccMaTpu-
BO3MOJKHBIE Ba- | BO3MOJKHBIC MOXHBIE BapH- | CMaTpUBAaeT | BaeT BO3-
pPHAHTBl pelle- | BApUAHTHl pe- | aHTBl PEMICHUS | BOSMOXKHBIE | MOXKHBIE Ba-
HUS 3ajauy, | HIEHUS 3aJadd | 3a]a4d, 4YTOOBI | BApUAHTHI pHaHTBl pe-
OLIEHMBAasg WX | U OLEHHUTh UX | OLECHHUTHh UX | pemeHus LICHUS 3aja-
JTOCTOMHCTBA U | JOCTOMHCTBA M | JIOCTOMHCTBA M | 3aJa4d, YeT- | UM, OLCHUBAS
HEIOCTaTKH. HEIOCTATKH. HEJTOCTaTKH. KO OLCHMBas | X JIOCTOMH-
UX JOCTOMH- | CTBAa M He-
CTBa M He- | JOCTaTKH.
JIOCTaTKH.
NO-4yx4 He MoxeT | HegocTtaTouHno Hoctatouno | Ouennp rpa-
I'pamoTHO, 110- | TPAMOTHO, JIO- | TPAMOTHO, JIO- | TPAMOTHO, MOTHO,  JIO-
THYHO, apry- | TH4HO, apry- | THYHO, apry- | JIOTH4HO, TMYHO,  ap-
MEHTUPOBAHO MEHTUPOBAHO | MEHTUPOBAHO apryMeHTU- | TYMEHTUPO-
dbopmupyet chopmupoBath | Gpopmupyer poBaHO BaHO  op-
COOCTBEHHBIE coOCTBEeHHBIE | COOCTBEHHBIE ¢dopmupyer | mupyer cob-
CYKICHUS U | CYyKICHHS W | CYXKICHUS U | COOCTBEHHBIC | CTBCHHBIC
ouenku. Ormnm- | onenku.  He | ouenku. Cnabo | CyxAeHUS U | CY)KIOCHUS |

qaeT (aKTel OT

otnu4aer (ak-

OTIU4YaeT (HaKThI

oneHku. Xo-

OLIEHKHU. bBEI-

MHEHHUWA, UHTEP- | Thl OT MHEHUH, | OT MHEHH, HH- | pOLIO OTJHU- | CTPO  OTJIHU-
MpeTanuii, ole- | UHTepIpeTa- TepIpeTaLui, yaeT (akThl | 4aeT (PaKThl
HOK ¥ T.O. B | IIMi, OIICHOK U | OIICHOK U T.A. B | OT MHCHHH, | OT MHCHHH,
paccyXKIeHusax | T.J. B PacCyX- | pacCyACHHUSIX | UHTEpIpeTa- | UHTEpIpeTa-
IpYruX ydacT- | ICHUSX JApYy- | APYTUX  yd9acT- | Ui, OIICHOK | ITMi, OIIEHOK
HUKOB JIeSIT€Nb- | TUX YYacTHHU- | HUKOB JesTenb- | U T.J0. B pac- | U T.10. B pac-
HOCTH KOB JIeATE€Jb- | HOCTU CYKIICHUAX CYXKIIEHUAX
HOCTH JIpYyTuX yya- | ApyTHX y4a-
CTHUKOB CTHUKOB
JIEATEIbHO- JIEATETBHO-
CTH CTU
N-5yk1 He moxer on- | Cnabo onpene- | Xopomo ofn- | YCHeuHo
Onpenenser W | peneiauTb | | JII€T U OLEHH- | peleisieT U | OompeaenseT
OLICHUBACT IO- | OLIGHUTHh IIO- | BAET MOCJIEACT- | OLICHUBAET U OLICHUBAET
CJIENCTBUSI BO3- | CIEICTBUS BHSI BOBMOXHBIX | MTOCIEICTBUS | MOCIEACTBUS
MOXKHBIX pellle- | BO3MOXKHBIX pemeHuit  3a7a- | BOSMOXKHBIX | BO3MOXKHBIX
HUU 33]1a4u. peuieHuil  3a- | 4. peuieHui peuieHui
Jlayu. 3a/1auu. 3a/1a4u.
OIIK-5 N-1onks He nposogut | Peako u Ha Hu3- | Ilepuoauue- ITocTostHHO
I'oToB K yua- IIpoBoauT 3KC- | SKCIIEPUMEH- KOM ypOBHE CKH{ TIPOBO- MIPOBOJUT
CTHUIO B IPOBE- MepUMEHTAb- TaJbHbIC HC- MIPOBOJIUT FKC- JIUT JKCIIe- 3¢ pexTHB-
JICHUU JKCIIe- | HBIC UCCIIEIOBA- | CIENOBAHUA B | IEPUMEHTaNb- | PHUMEHTalb- | HbIE KCIIe-
PUMEHTAJBHBIX | HHUA B OONAacTH | OONAcTW arpo- | HBIE HCCIEeNI0Ba- | HBIE UCCle- | PHUMEHTANb-
WCCIIeIOBAHNHN arpOHOMHUH HOMHHU HUSA B 00acTu JTIOBaHMS B HBIE HCCITe-
B ipodeccuo- arpoOHOMUH obnactu ar- JIOBaHUS B
HAJILHOU Jiesi- pOHOMUU obxacry ar-

TCIBHOCTH.

pOHOMHUU




B pesynbrare 0OCBOCHUS AUCIUILTUHBI (MOIYJIS) 00Y4aIOUINICS JOKEH:
3uamop:

- OCHOBHBIE TEPMHHBI U TOHATUS MUKPOOHOJIOTHH;

- 3HaTh MOP(OIOTHUIO, GPUUOIIOTHIO, FEHETHKY, SKOJIOIHI0 OCHOBHBIX IPYIIl MUKPOOOB;

- 0COOCHHOCTH CHHTE3a M B3aUMHBIX INPEBPAILECHUI YTIEBOJOB, OEIKOB M KUPOB B MHK-
poOHbIX KieTkax. CHHTE3 APYrUX BEIIeCTB: (EepMEHTOB, BATAMUHOB, THO0EPENINHOB, TOKCUHOB,
AHTUOHMOTHKOB, aJIKAIIOMIOB.

- TEXHOJIOTHIO MPOLECCOB (OpOKEHUS, OKUCIEHHS, PA3JIOKEHHsI) YCIOBUSL IPOTEKaHUs Mpo-
LIECCOB.

-TEXHUKY 0€3011aCHOCTH pabOThI B TAOOPATOPUH MUKPOOHOOTHH;

- METOBI KPUTHYECKOTO aHAIN3a U CHHTE3a HH(pOpMaIny;

- METObI TTPOBEICHUS SKCTICPUMEHTAIBHBIX UCCIICIOBAHUH B TPO(eCCHOHATBHON MeATETFHOCTH.

ymembw:

- OpPraHM30BaTh U BECTH HAyYHO-UCCIEN0BATEIbCKYIO U MPAKTHUECKYIO JEATEIbHOCTh B Jia-
OopaTopu MEKPOOHOJIOTHH;

- OCBaMBaTh U IPUMEHATH B pab0TE METOANKH UCCIIEI0BaHUSI MUKPOOPTaHU3MOB,;

- TPaMOTHO KYJIbTUBHPOBAaTh MUKPOOBI B Ja0OPATOPHBIX YCIOBUAX U OOBACHATH OMOXUMUYE-
CKYIO HallpaBJIEHHOCTb MIPOIIECCOB, OCYIIECTBIIEMBIX MUKPOOaMHu:

- BECTH HaOJIOJEHUS U SKCIIEPUMEHTAIbHbIE NCCIIEI0OBAaHUS B MOJIEBBIX U J1a00PAaTOPHBIX yC-
JIOBUSX;

- paboTath ¢ IUTEPaTypoil U NH(GOPMAIIMOHHBIMHI CUCTEMAMH C LENBIO MOIy4YeHUsT HHpOopMa-
1IUH;

- cobuparb, 00pabaThIBaTh, aHAIU3UPOBATH U MPEACTABIATH MMOJYYEHHBIE KCIIEPHMEHTAIb-
HbI€ JIaHHbIE;

- OCYILECTBIISAT TIOMCK, KPUTUYECKUH aHAIN3 U CUHTE3 WHPOPMALINH;

- IPOBOAUTH SKCIIECPHUMEHTAJIBHBIC UCCIICIOBAHUS B HpO(l)GCCHOHaHLHOfI JESATEIIbHOCTH,

- IPUMEHUTH TEOPETUUECKUE 3HAHUS HA IPAKTHKE;

- UCIOJIb30BaTh MUKPOOHOJIOIMUECKUE TEXHOJIOTUH B PAKTUKE MPOU3BOJCTBA U mepepadoT-
KM CEJIbCKOXO03MCTBEHHON MPOLYKIIUU

enademsy'

- HaBbIKaMu paboOTHI B J1aOOpaTOPUU MUKPOOHOJIOTHY,

- OCHOBHBIMM METOJaMU MHUKPOOHOJIOTUYECKUX UCCIIE0BAHUM;

- METOJIaMH TIOUCKa U KPUTUYECKOTO aHaIM3a U CUHTE3a HH(OpMaluy,;

- CUCTEMHBIM IIOJIXOJIOM JUIsl pELICHUs TIOCTABJICHHBIX 3a/]ad4;

- METOJIAMH SKCIIEPUMEHTAITFHBIX UCCIIEIOBAHUH B IPO(ECCUOHABEHOHN JIeATETbHOCTH.

3.1. MaTpuina cooTHeceHHs TeM/Pa31e/ioB Y4eOHO!H TUCHUMILIUHBI (MO1YJIA) 1
(popMupyembIX B HUX YHHBEPCAJIbHOM U 001enpodeccHOHAIbHOM

KOMIIEeTeH U
Komnerenmuu > obmee
Tewmsbl, pa3enbl JUCIUTLTTHBI VK-1 OIK-5 KOJIMYECTBO
KOMTIETEHII.

Pa3znen-1. OcHOBBI MUKPOOHOJIOTHY
1.Vcropusi pa3BUTHS MHUKPOOHMOJIOTMM KaK HAYKH, + 1
pOOJIEMbI CTAHOBJICHUS
2. Mopdornorus U CUCTEeMaTHKa MHKPOOPTaHHU3MOB, + 1
CTPOCHHUE B PA3MHOXKCHUE
Paspnen-2. MUKpoOOpraHm3mbl
3.MukpoopraHusmMbl W  OKpyXaromjas  cpeja. 4 1
B3anMOOTHOIICHNSI MHUKPOOPTAaHH3MOB MEXKIY CO00M




U IPYTUMU CYIIECTBAMH.

4. MeTtabonu3M MUKPOOPraHU3MOB. [ 'eHeTHKa MUKPO-
OpPraHu3MOB.

5.CunTe3 BeuiecTB MUKpOOHOH KieTkoi. Muxpobuo-
JIOTUYECKasi MPOMBIIUICHHOCTD

6.1IpeBparnenue MUKpOOpraHu3MaMu COCIMHEHUM YT-
Jepoja.

7.1IpeBpanieHue MHUKPOOPraHU3MaMu  COCAUHEHUU
a3oTa.

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

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

10. Mukpoopranu3mMsl SMUGUTHBIE MUKPOOPTaHU3MBI
IIOBEPXHOCTH JINCTHEB, CEMSIH U 30HbBI KOPHSI paCTEHUM

4. CTpyKTYypa H coepKaHue JUCHUILIUHBI (MOMYJIs1)
OO61mas TpyA0eMKOCTh IUCHUIUIMHBI COCTaBisieT 3 3auéTHble equHullpl, 108 akan. yacos.

Bup 3anaruin

Bcero akan. yacos

10 OYHOM opme 10 3204YHOM
oOyueHus dhopme
(3 cemectp) oOyueHus
(3 xypo)
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 108 108
KonTaktHas pabota 00y4aromuxcs ¢ npenojaBare- 48 32
JIeM, B T.4.
AyIUTOpHBIE 3aHATHS, B T.4. 48 32
JICKIIAN 16 8
nabopaTopHbIe PaOOTHI 16 12
IIPAKTUYECKHUE 3aHATH 16 12
CamocrosiTenpHas paboTa, B T.4. 33 67
mpopaboTka y4yeOHOro MaTepuajia Mo AUCIUILTHHE 20 40
(KOHCTIEKTOB  JIEKIIMH, Y4€OHUKOB, MaTepHUajoB
CETEBBIX PECYpPCOB)
IIOJArOTOBKA K MPAKTUYECKUM 3aHATHAM, 6 10
KOJUUIOKBHYMaw, 3amure pedepata
BBITNIOJTHEHNE KOHTPOJIbHON pabOThI - 17
MOATOTOBKA K  MOAYJIBHOMY  KOMIBIOTEPHOMY 7 -
TECTUPOBAHUIO  (BBITIOJHEHHE  TPEHUPOBOYHBIX
TECTOB),
KonTpois 27 9
By uroroBoro KoHTpOIIs JK3aMEH
4.2. Jlekuun
Ne Pa3znen nucuurnmubel (Moxyns), TeMsl Jek- | OObeM B akaj. vacax | @opmupye-
[IUH ¥ UX COJepIKaAHUE OuHas I10 3a04HOM | MbIE KOMIIe-
dbopma dbopme TEHIUU
o0yue- o0yueHHs




HUS (3 xypc)
Pa3nes-1. OcHOBbI MUKPOOHOJIOTHH
1 | Ucropust pa3BUTHS MUKPOOHOJIOTHH KaK HayKH, 2 1 YK-1
POOJIEMBI CTAHOBJICHUS
2 | Cucrematuka U MOp(hOIOTHUS MHUKPOOPTaHHU3- 2 1 YK-1
MoB. CTpoeHue u pa3MHOXKEHHE OAKTEepHi, re-
HETHKa MUKPOOPTraHU3MOB.
Pa3nes-2. MuKkpoopranmusmMsl
3 | Mukpoopranu3mMbl W OKpyXKaromias cpena. 2 YK-1
B3anMOOTHOIIEHNUST MUKPOOPTaHU3MOB MEXKIY
co00i1 U JPYruMU CYIIECTBAMHU.
4 | Merabonmmu3M MuKpoopranu3MoB. CHHTE3 Be- 2 1 'YK-1, OIIK-5
IIECTB MHUKPOOHOH KieTKoW. MukpoOuosoru-
YyecKasi NMPOMBIIUIEHHOCTb
5 | [IpeBpamienue MHKpOOpPraHMU3MaMU COEJIUHE- 2 1 'YK-1, OIIK-5
HUI yriepoja.
6 | IlpeBpamieHne MHKPOOpPTaHH3MaMH COCIUHE- 2 1 'YK-1, OIIK-5
HUM a30Ta.
7 | IlpuHuunel nouyBeHHOW MuKpoOuosoruu. Poib 2 1 YK-1, OIIK-5
MOYBEHHBIX MHUKPOOPTaHHU3MOB B IUIOAOPOIUU
MOYBBL. BrusiHue pa3mUuHBIX arporpHEeMOB Ha
MUKPOQIOPY HOYBEI.
8 | IlpeBpamieHne MHKPOOpPraHU3MaMH COCIUHE- 1 1 'YK-1, OIIK-5
Huii S, P, Fe u ap. 37eMeHTOB.
9 | Mukpoopranu3Mbel 3MUGUTHBIE, MHKpPOOpra- 1 1 YK-1, OIIK-5
HU3MBI MTOBEPXHOCTU JIUCTHEB, CEMSH U 30HBI
KOpHSI paCTEHUI
Utoro 16 8
4.3. JlabopaTopHbIe padoThI
Ne O6wem B axkan. | JlabopaTopHoe dopmu-
pas- HaunmenoBaHue 3aHATHS qacax o0opyoBaHue pyemble
nerna KOMITE-
TEHIUU
OYyHasl BaoyHas
dopma |[popma
o0y-  Oyue-
YeHHS |[HUS
1 Mukpockon u €ro NnpUMEHEHHE 2 1 Muxkpockons: MBU- [YK-1
JUIsl pacCMaTPUBAHUS MUKPOOOB. 3,
2 3HAaKOMCTBO ¢ (popMaMu MHUKpO- 2 2 Mukpockomnsl,  Tep- [YK-1
00B. MOCTaT, CHUPTOBKH,
yamku Ilerpu, muk-
pobuoror. TIETIIH,
HabOp peakTHBOB IS
OKpalllMBaHUsl  MHK-
POOpPraHnu3MOB
3 Metonel crepwimsanuu. Iloaro- 2 1 Tepmocrar, aBTo- [YK-1
TOBKa TOCYIbl W TIHTATEIBHBIX KJaB,  CYIIWJIBbHBINA
Cpea JUis CTepHIIN3aIIUH. mkad, gamku [lerpu,




MMUITETKH, KOJIOBI

[TocTaHOBKA OMBITOB IO YYETY
MHUKpPOOPraHU3MOB B IIOYBE U BO3-

TyXe.

MUKpOCKOIIBI, BECHI
nabopaTopHsle, Tep-
MOCTaT, aBTOKJIaB,
CHMPTOBKH, YALIKH
ITeTpu, mukpoOuo-
JIOT. TIETJIH, Ha0Op
PEaKTUBOB /TS OK-
paluBaHusl MUKPO-
OpPraHu3MOB, MEPHBIE
LWJIMHAPBI, TUIIETKU

YK-1,
OIIK-5

Omnpenenenre MEKpOOHOTO Yrcia
MOYBBI M BO3/lyXa (aHAJIU3 OIIBI-
TOB).

MUKpPOCKOIIBI, BECHI
nabopaTopHele, Tep-
MOCTaT, CHUPTOBKH,
yamku [letpu, Muk-
poOHOIIOT. TIEeTIH,
HaOOp pEeaKkTUBOB IS
OKpalIuBaHUs MUK-
POOPraHu3MOB, MEp-
HBIE [WJIMHJIPHI, ITH-
MIETKU

YK-1,
OIIK-5

Wnentudukamyst MUKpoOoB. Bei-
JeneHre OakTepHuil B YMCTYIO

KYJIbTYpY.

MUKpPOCKOIIBI, BECHI
nabopaTopHsle, Tep-
MOCTaT, aBTOKJIAB,
CHMPTOBKH, YAIKH
[TeTpu, mukpoOuo-
JIOT. TIETJIH, Ha0Op
PEaKTHBOB /IS OK-
palBaHusi MUKPO-
OpPraHu3MOB, MEPHBIE
IWIMHAPBI, TUIIETKU

YK-1,
OIIK-5

Oxpacka MHKpoOoB mo ['pamy.
[IpoBepka YMCTOTHI KYIbTYPHI.

IMHKpPOCKOIIBI, TEPMO-
CTar, CIIUPTOBKH,
gamky Ilerpu, Mmukpo-
OuoJIor. MeTau, Habop
[PEaKTHBOB JUIs OKpa-
[MUBAHUS MUKpOOpra-
HU3MOB

YK-1,
OIIK-5

[TocTaHoBKa OMBITOB MO OpOKeE-
HUIO MOJIOKA U KapToders.

MHEKpOCKOTIBI, TTUT-
Ka 3JICKTpHYECKasi,
TEpPMOCTAT, aBTOKJIaB,
CIIUPTOBKH, YAIIKH
[Tetpu, MukpoGuo-
JIOT. TIETJIH, Habop
PEaKTUBOB IS OK-
palIMBaHuUsI MUKPO-
OpTraHU3MOB, MEPHBIE
[MJTHH/PBI, TTHTIETKH,
XMMHUYECKHE PEaKTH-
BBI

YK-1,
OI1K-5

Hroro

16

12




4.4, IlpakTH4YecKue 3aHATHS

Ne HaumenoBanue 3anstus OObeM B akaj. ya- | Dopmupyembie
TEMBI cax KOMIIETCHIINH
OYHasi  BaoyHas
dopma  (hopma
o0yde- OydeHHs
HUS
1 AHau3 OMBITOB MO OPOKEHUIO MOJIOKA U KapTO- 2 1 YK-1, OIIK-5
dbemns.
2 [TocTaHOBKa OMBITOB 10O PA3JIOKEHUIO KIETYaTKU 2 2 YK-1, OIIK-5
Y TICKTUHOBBIX BEIIECTB.
3 AHaJIn3 OMBITOB MO OPOKEHUIO KIETYATKH U TIEK- 2 1 YK-1, OIIK-5
TUHOBBIX BEIIECTB
4 [TocTaHOBKa ONBITOB 1O a30TO(PHKCAIIUNA, aMMO- 2 1 VYK-1, OIIK-5
HU(UKALNH.
5 [TocTaHOBKA ONIBITOB 10 HUTPU(PUKAIIMH, TEHUT- 2 2 VK-1, OIIK-5
puduKanuu.
6 AHau3 OMbITOB 110 AMMOHUMUKAIIUY, HUTPUDHU- 2 2 YK-1, OIIK-5
KallUX ¥ JICHUTPUDUKAIIH.
7 AHaJu13 OIBITOB MO a30TO(UKCAIUH. 2 2 VK-1, OIIK-5
8 3HAKOMCTBO C KJIyOCHbKOBBIMU OAKTEPUSIMH. 2 1 YK-1, OIIK-5
Bcero 16 12
4.5. CamocrosiTeibHAsA padoTa 00y4arouxcs
OObeM, akaj. 4acoB
Paznen
JTUCIIHII- Bun camocrositensHOM paboTh S I —
TR dopme | popme 00y-
00yJeHus YEHUS
[IpopaboTka y4eOHOrOo MaTepuaia Mo AUCHUILUIMHE (KOHCIEKTOB 10 20
JICKIMH, YIeOHUKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
Pagz[eﬂ 1 EG?QI?;’S:KEI K IPAaKTUYCCKUM 3aHATHUAM, KOJIJIOKBUYMaM, 3alIUTC 3 5
BBITNIOJTHEHNE KOHTPOJIbHON padOThI - 10
[ToaroToBka K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTHPOBAHUIO 3 )
(BBIIOTHEHNE TPEHUPOBOYHBIX TECTOB),
Hpopa60TKa yqeGHoro Marepualia 1o AUCIHUIIINHE (KOHCHCKTOB 10 20
JICKIMH, YIeOHUKOB, MaTEPUAIIOB CETEBBIX PECYPCOB)
PaSI[eJ'I 2 ;Ie?;[é‘;;::Ka K IPaKTUYCCKHUM 3aHATHAM, KOJIJIOKBUYMaM, 3alIUTEC 3 5
BBHITIOJTHEHNE KOHTPOJILHOU pabOThI - 7
HO}IFOTOBKa K MOIYJIbHOMY KOMIIBIOTCPHOMY TECTHPOBAHUIO 4 _
(BBITIOJTHEHNE TPEHUPOBOYHBIX TECTOB),
Hroro 33 67

Ilepeyenb yueOHO-MeTOAMUYECKOr0 o0ecnieyeHUsl JJI1 CAMOCTOSITeIbHON PadoThl N0 AUCIH-

IUIHHE (MOIYJII0):




Turora JI.B. MeToaudeckue ykazaHus Uisi CaMOCTOSTEILHON PaboThl 00yJaromuXcs 0 JIUC-
nuruiHe «Mukpooduonorus», Muaypusck, 2023.

4.6. BpinnoiHeHHe KOHTPOJILHOMH PadoThl 00yUYaIOIMMHKCS 3204HOI (POPMBI

Baxuolt popmoii camocTosTenbHOM paboThl 00yUaroIerocs sBISAETCs HallMCaHUE MHUCh-
MEHHBIX Pa0OT, B TOM YHCJIe KOHTPOJIBHON pabOTHI IO JAHHOW AMCLUILINHE.

Ienn BbINOIHEHUS PAOOTHI:

— cHCTeMaTH3alus, 3aKpeIUIeHUe U yriyOJIeHne TEOPEeTHUECKUX 3HAHUN U yMEHUH MpH-
MCHSTH UX IJId PCHICHUA KOHKPCTHBIX NPAKTUYCCKUX 3a/1a4;

— pa3BUTHE HaBBIKOB CaMOCTOATEJIbHOM Hay4HOH paboThl (IIITAHUPOBAHUE U IIPOBEICHUE
UCCIeIoBaHus, padoTa ¢ HAyYHOH M CIPaBOYHOM JIUTEPATypOl, HOPMATUBHBIMU MTPABOBBIMHU aK-
TaMH, UHTEpIpeTalys NOIYYEHHbIX PE3yJIbTaTOB, UX MPABUIIBHOE U3JI0KEHNE U OPOPMIICHHE).

Pabota nomkHa OTBEYATh CIIEYIOMIMM TPEOOBAHUSIM:

— CaMOCTOSITEJIbHOCTb HCCIIEI0BAHUS;

— (opMupoBaHHE AaBTOPCKOW IMO3UIMM IO OCHOBHBIM TEOPETUYECKHM U IMPOOJIEMHBIM
BOIIPOCAaM;

— aHaJIM3 HAY4YHO! M y4eOHOMU JuTepaTyphl 0 TEME BOIIPOCa;

— CBSI3b IIPEAMETAa C aKTyaJIbHBIMU IIPOOJIeMaMu COBPEMEHHON HaYKU U NPAKTUKY;

— JIOTUYHOCTb U3JI0KEHHUS, apTYMEHTUPOBAHHOCTb BHIBOJIOB U 00OOLIEHMI;

3anaHusl B KOHTPOJBHOM paboTe HampaBiieHbl HA 3aKPEIUIEHUE TEOPETUYECKUX 3HAHUMI
00yy4aroIerocss U OBJIAJCHHUsI HaBbIKAMU 10 M3YYEHHIO OCHOBHBIX I'PYII MUKPOOPIaHU3MOB U
OMOJIOTMYECKUX ITPOLECCOB C UX YYaCTHEM.

KontposnbHast paboTa BKIIO4aeT 5 TeOpeTHUECKUX Borpoca. Beibop BapuanTa onpenesns-
eTcs nmocienHe UQpoil 3a4eTHON KHIKKH.

IlepeueHp BONPOCOB NpPEACTABIEH B METOAUYECKUX YKa3aHMAX Ul BBIIOJHEHUS KOH-
TPOJIBHOU PadOTBHI.

4.7. Conep:xaHue pa3aeioB IMCHUIINHBI

Paznen-1. OcHOBBI MUKPOOHO0JIOTHH

1.WcTopus pa3BuTUs MUKpPOOMOJOIMH Kak Haykd, MpoOjemMbl cTaHOBiIEHUS. PaboTsl A.
Jleenryka. Ilepuon onucarensHoit Mukpoouonoruu. Otkpeitus JI. Ilactepa, pusnonornyeckuii
nepuos B MukpoOuosoruu. Pa6orer P. Koxa, . 1. Meunukosa, B. H. Bunorpanckoro, . U.
NBanosckoro, B. JI. Omenanckoro, M. B. ®enoposa, E. H. Mumycruna.

2. Mopdonorus u cucteMaTuka MUKpOOPTraHU3MOB, CTPOEHUE U pa3MHOXKEHUE.

[TonoxeHne MUKPOOPraHU3MOB B CHUCTEME >KMBBIX cyliecTB. Mopdororuueckas xapax-
TEPUCTHKA OCHOBHBIX TPYNI MUKpPOOPTraHM3MOB: OCOOEHHOCTU CTPOEHHUS MHUKPOOHOW KIIETKH,
dopma, pazMepsl, ABHKEHHE, pa3MHOXKEHHE, criopoodpazoBanue. Heknerounbsie GopMbl KU3HU.
N3MeHunBOCTh MUKpOOPraHu3MoB. HemnpepbIBHbIE KyJIbTYpbl. 3HAU€HUE METO/1a HEMPEPHIBHOTO
KyJbTUBUPOBAHUSA JJIs1 U3y4eHUs (PU3HOIOTUM MUKPOOOB U JIJIsl IPOMBIIIUIEHHOCTH.

Pa3pnen-2. MuKpoopranu3mbl

3. Muxpoopzanuzmel u oxpyscarowas cpeod. Bzaumoomuowenus MuKpoopeanuzmos
Mmedxncdy coboll u Opyaumu Cyuecmeam.

3aBUCUMOCTh OT/EIBHBIX TPYII MUKPOOOB OT BOJHOTO PEXUMa, TEMIEPATypbl, KUCIOT-
HOCTH, SJIOBUTBIX BEIIECTB, paAralnuy, qaBieHus. OTHOIIEHHEe MUKPOOPTaHU3MOB K KHCIIOPOAY.
[Tpenynpexaenue pa3BUTUS MUKPOOOB C IIOMOIIbIO (PU3UUECKUX U XMMUYECKUX (haKkTOpoB (mac-
Tepu3alus, crepuinianus, cHkenre pH u T.4.). AHTUMUKpPOOHBIE BEIeCTBa, CIeUU(PUIHOCTD
Y MEXaHU3M JEHCTBUS.



HefiTpansHbie, CHMOMOTHYECKHE U AaHTArOHUCTHYECKHE B3aMMOOTHOIICHHSI MUKPOOpPTa-
HU3MOB MEXIy COOOH M APYTUMU cyllecTBaMU. MUKpPOOPraHU3Mbl 30HBI KOPHS, MUKOpH3a pac-
TCHU.

4. Memabonuzm muxkpoopaanusmos. I enemuxka MUKpoop2aHu3Mos.

®epMeHTHI. XapaKTepucTUKa (EPMEHTOB KaK OMOJOTHYECKHX Karaau3aTopoB. Poub
(bepMEeHTOB B KHU3HEACATEILHOCTH MUKPOOHOH KJIeTKU. XUMHUYECKas MPUPOJAA, CYIIHOCTb IeH-
CTBUS U Ki1accudurarus GepMeHTOB. DK30- U SHA0(DEPMEHTHI.

[Tutanue u gpixanue MUKpoOoB. IlocTynnenne nuTaTeNbHbIX BEIIECTB B KIETKy. DakTo-
PBI, OTIPEACIISIONINe 0OCOOCHHOCTH NMUTaHus (aHAO0IM3Ma) U IbIXaHus (KaTaboym3mMa) MUKPOOOB.
HcTounuku yriepoza, a3ora, pochopa u Ipyrux 3J€MEHTOB JIJIsl Pa3HBIX MPYII MUKPOOPTaHU3-
MOB. XapaKkTEPUCTUKA aBTOTPOGHOTO U TeTepOTPO(GHOro THIIOB MUTAHMS. XEMOCHUHTE3. Y CBOE-
HUE 30JIbHBIX 3JIEMEHTOB, JOTIOJHUTEIbHBIE (PAKTOPHI POCTA.

Tunel gpixanust MUKpoOOB. OU3NOTOTUYECKOE 3HAUCHUE JbIXaHUs. XUMHU3M U SHEPTeTH-
Ka Pa3MYHBIX TUIIOB JbIXaHusA. PacxomoBanue sHepruu. BrpineneHue TemnioBoil U CBETOBOM
SHEPruu MHKpoopranm3dmMamu. ['eHeTnka MUKpoOOB. [IpakThyeckoe 3HAUCHUE H3MEHYUBOCTHU
MUKPOOPTaHU3MOB.

5. Cunmes eewgecme MuxpooHot kiemkotu. Muxpobuonrocuieckas npomululieHHOCHb

Oco0eHHOCTH CHMHTE3a U B3aUMHBIX MPEBPAILLEHUN YIIIEBOJOB, OCIKOB U KUPOB B MHK-
poOHBIX KieTkax. CHHTE3 IPYTHX BEHIeCTB: (EepPMEHTOB, BATAMUHOB, THOOCPEINTHHOB, TOKCHHOB,
AHTUOMOTHUKOB, aJKAJIOUAOB. 3HAYCHHE TJIMKOJIM3a U IUKJIA TPUKAPOOHOBBIX KHUCIOT B KOHCT-
PYKTHBHOM MeTa0OJIu3Me. 3HAYCHHUE CEJICKIIUU M TeHHOW WHXEHEPUU MPOMBIIUICHHBIX MUKPO-
OpPraHU3MOB JIJIsl HAPOJHOTO XO3HCTBA.

6. Ilpespawere MUKPOOP2AHUSMAMU COCOUHEHULL Y2NepOOd.

3HaueHue MPOIIECCOB MPEBPAIlCHUN YIIIEPOI0COAEPKAIINUX BEIIECTB B KPYTOBOPOTE yT-
JIepo/ia B IPUPOJIC U POJIb MUKPOOOB B (DUTOTEHHOM pacria/ic OpraHMYeCKOTo BEIICCTBA.

MomnouHOKHUCIOe, MAaCIsITHOKUCIIOE, CIUPTOBOE U JPYrUe THUIIBI OpokeHHid. XapaKkTepu-
CTHKa BO30YIUTENICH, XUMHU3M IMPOIIECCOB OPOIKEHUS, MPAKTUICCKOE UCITOJIb30BAHHE.

Henonxoe okucieHue yriaeBoI0B U APYTrUX OPraHUYECKUX COCIUHEHUN MHUKPOOPTaHH3-
MaMu. 3HAYEHHE ITOTO MPOIIecca B MPUPOJIE B CEITHLCKOM XO035HCTBE.

7. I[Ipespawenue mukpoopanusmamu coeOuHeHuti azomd.

AspoOHBIN 1 aHa’POOHBIN pacmaj 0€3a30TUCTHIX OPraHUYECKUX BEUIECTB PACTUTEILHOTO
MPOUCXOXKACHUS: KIIETYATKH, TEMHIISIUTIOIO3b], TEKTUHOBLIX BEIIECTB, XKUPA, JIUTHUHA.

Pone MUKpOOPTaHU3MOB B KpYrOBOpOTe a3oTa. MuHepanu3anus (aMMOHU(DUKAIINS) a30-
TOCOJIEpKAIIUX OPTAHUYECKUX COeNUHEHUH (0eIKOB, HYKJIEHHOBBIX KHCIOT, MOUEBUHBI, XUTHHA,
[UaHaMuIa Kablus). Bo30ynurenu. XuMu3m mporiecca. Y CIIOBUS HAKOIIJICHHSI aMMHaKa B ITOY-
Be. [lonsaTHe 00 nMMoOUIM3auu a3oTta. 3HadeHne cootHomenuss C:N B opraHnueckom BelecT-
B B TIPOIECCe MUHEpATU3aIuu U MOOwIIM3anuu a3ota. [Ipomeccsl aMMoHUDHUKAIIK TIPUA XpaHe-
HUU TJI0/I0B U OBoIIeH. [IpuunHbI MOpUYu CenbCKOX03sIICTBEHHOM MPOAYKIIMU U BO3MOXKHOCTH €€
IPETyTIPEKICHUS.

ABTOTpOdHBIE OaKTepHH, BhI3bIBaIOIINE TIpoliecc HUTpudukanuu. 3uauenue padot C. H.
Bunorpanckoro. [TonoxkurensHas U OTpUIIATENIbHAS POJIb HUTPH(PHUKATOPOB B TIouBe. JleHUTpU-
dukanusa. XapakTepucTrka Bo30yauTeNeil, 3HaueHne mporecca IeHUTpuUKaIim.

dukcarus MOJICKYISIPHOTO a30Ta MUKPOOPTaHW3MaMH. A30TOPUKCHPYIOIINE MUKPOOP-
TaHU3MbI, CBOOOJIHO XHBYyIIMEe B mouBe. CuMOMoTHYecKkas azoTodukcanus. bakTepuaibHbie
yI0O0peHusI.

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

Poyib MUKpOOPTraHU3MOB B MpeBpaIleHuu cepul, hocdopa, kKelre3a U IPyruxX IEMEHTOB.
OO0pa3oBaHue CepoBOIOPOAA U3 CEPOCOACPIKANINX OPTaHUIECKUX U MHUHEPAIBbHBIX COCIMHEHUN
(cynearoB). XapakTepuCTHKa CepOOAKTEpHil M THOHOBBIX OakTepwii. 3HaUeHHE Cyabdoduka-
[[UU B TIOJOPOIUH TTOYBHI.

Munepanu3zaius GhochopocogepKamnx OPraHnIeCKUX COSJAMHEHUN W TIEPeBOJ Hepac-
TBOpPUMBIX (pochaToB B paCTBOPUMBIE.



OxucneHue M BOCCTAHOBJICHHUE COCIMHEHUH Kejie3a MHUKPOOpPraHu3MaMH. XapaKTepu-
CTHKa eJie. Y4acTHe MUKPOOPTaHW3MOB B 00pa30BaHUH TTOJIC3HBIX MCKOMAEMbIX: MECTOPOXKIE-
HUI cepbl, Topda, KaMeHHOTO yriisi. Pojab MUKpOOOB B JOOBIUE TIOJIE3HBIX HCKOIAEMBIX.

9. Ilousennvie mukpoopeanusmvl. Ponb NOYGEHHbIX MUKDPOOP2AHUSMOS 6 NI000POOUU NOUEH.
Bnusinue pasnuunvlx azponpuemos Ha MUKpo@iopy nousbl.

[TouBeHHBIE MUKPOOPraHU3MBI. METOIbI ONpE/IeNIEHHsI MX COCTaBa M aKTHBHOCTH, TIOHS-
Tusl. [IpUHIUIBI ¥ KOHIETIUS TOYBEHHOH MUKPOOHMOJIOTUU U SKOJIOTUHU. POJIb MOYBEHHBIX MHK-
POOPraHU3MOB B IUIOIOPOANH TTOYBHL. BinsiHIE pa3auyHbIX arpoOHOIOTHH.

W3menenns MUKpo(IOpsl MOYBBI MPH BHECEHHUH HABO3a M MHUHEPAIBHBIX YAOOpPEHHIA.
Ponp MUKpOOpraHn3MOB IpH MOJTy4EHUE OPraHNUECKUX YI0OpeHuii;

Bnusinue 0O6paOoTKH 1MOYBBI U MUHEPAIBHBIX yJOOPEHUN Ha NEATeNbHOCTh MHUKPOOpPTa-
HHU3MOB.

CuHTeTHYeCKHEe XUMUYECKHE COSAMHEHUS U UX JCTOKCHKAIMi. BiusHue repOUIMIOB U
NECTUIMIOB HA JKU3HEACATECIBHOCTh IMOYBEHHBIX MHKPOOPraHU3MOB. CKOPOCTH pa3pyIIeHHS
3THX BEIIECTB MUKPOOPTaHM3MAaMHU. XapakTep MHKPOOHMOIOTHYECKUX IPOLECCOB MPU Pa3HBIX
croco0ax o0pabOTKH MOYBHI.

10. Muxpoopeanuzmuvl snugummusie MUKpOOP2AHUZMbL NOBEPXHOCIU NUCTNbES, CEMAH U
30HbI KOPHA pacmeHull
MukpoOHoIoTHYecKHe TEXHOIOTHH B IPAKTUKE MTPOU3BOICTBA U TIEPEPaOOTKU CEIIbCKOXO35HUCT-
BEHHOH mpoayKuuu. DnudurHas MUKpodopa U ee cocTaB. VM3MeHeHus: B SNMUGUTHON MHKpO-
(drope pu pa3HBIX YCIOBUAX XPAaHEHUS IUIOAO0B U OBoIeH. Mcronb30BaHne BUIOBOTO COCTaBa
MUUTHON MUKPO(IIOPHI TPH OLEHKE MPUTOAHOCTH PACTEHUS U1 XPaHSHUS U TePepadOTKH.

5. O6pa3oBaresibHbIE TEXHOJIOTUHU

Buj yueOHoii padoThl OO0pa3oBaTe/ibHbIEC TEXHOJIOTHHU
Jlexuun DJEKTPOHHBIE MaTEpUabl, UCIIOJIb30BaHUE MYJIBTH-
MEJUNHBIX CPEACTB, Pa3AaTOYHbIM MaTepHall
JlaGopatopHble paboThI [ToctanoBka onbIToB. OOCYX/1€HUE U aHATIU3 TIpe/-

JIO)KCHHBIX BOIIPOCOB UX aYyAUTOPHLIX 3aHATHUAX.

[IpakTuueckue (ceMunapckue) 3ausiatust | OOCYKJI€HHE U aHATU3 MPEIIOKEHHBIX BOIPOCOB UX
ayIUTOPHBIX 3AHATHUSAX, UHIMBUAYAIbHBIE TOKIAbI,
TECTUPOBAHUE

CamocTrosTenbHble pabOThI 3amuTa v Mpe3eHTaIus pe3yibTaToB CAMOCTOATENb-
HOT'O MCCJIIOBaHMsI Ha 3aHITUSAX

6. @oH/1 OLIECHOYHBIX CPEACTB AUCIHUIINHBI (MOXYJIs)
6.1. ITacnopT poHIa OLIEHOYHBIX CPEICTB MO AUCHUILIUHE

No Kon xonTpoO- O11eHOYHOE CPEACTBO
KonTponupyemsble pazaensl (TEMBbI) .
n/n aupyeMoin HAaUMEHOBAaHHE
JUCITUTLIAHBI KOJI-BO
KOMITCTCHITHH
1 | Uctopust pa3BUTUS MUKPOOHOIIOTUU TecToBble 3a1aHus 20
KaK HayKu, IpoOJIeMbl CTAHOBIICHUS VK-1 Pedepar 1
Bomnpocsr st k- 6
3aMeHa
2 | Mopdoiorus " CHUCTEMaTHKa TecToBbie 3amaHus 20
MHUKPOOPIaHU3MOB,  CTPOCHHE H Pedepar 1
pa3sMHOXKeHHE YK-1 Bompock! st K- 10
3aMeHa




3 | .MuKkpoopranu3Mbl ¥ OKpYXKaromas TecToBbIe 3amaHus 15
cpena. B3aumooTHoOmEeHus VK-1 Pedepar 1
MHUKPOOPTaHU3MOB MEXIy COOOH H Bomnpocs! mist 9k- 6
JPYTUMH CYIIECTBAMHU. 3aMeHa

4 Merabonu3M  MHKPOOPTaHHU3MOB. TecToBbIe 3amaHus 30
['eHeTHKAa MUKPOOPTIaHU3MOB. VK-1 Pedepar 1

Bormpocsr st 9k- 10
3aMeHa

5 CuHTE3 BENeCTB MHKPOOHOW KJIET- TecToBBIE 3aMaHUS 30
Koil. MmukpoOuonoruueckass  mpo- Pedepar 1

YK-1, OIK-5
MBIIICHHOCTb Bomnpocs! st 9k- 5
3aMeHa

6 | [IpeBpameHne MHUKpPOOpTraHM3MAaMU TecroBble 3amanus 20
COEIMHEHUH yriiepoja. Pedepar 1

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

7 | [lpeBparieHue MHUKpPOOPTaHU3MAaMU TecroBble 3aanus 30
COEIMHEHUH a30Ta. VK-L OIK-5 Pedepar 1

Bormpocsr st 9k- 7
3aMeHa

8 | I[IpeBparieHue MHUKpPOOpTraHM3MAMU TecroBble 3aanust 20
coenuuenuit S, P, Fe u np. snemen- Pedepar 1

YK-1, OIK-5
TOB Bomnpocsr st 9k- 4
3aMeHa

9 | [louBeHHBIE MUKPOOPTraHU3MBI. PoJib TecroBble 3aanus 5
IIOYBEHHBIX MHUKpPOOPIaHU3MOB B Pedepar 1
I010poauu 1ouBbl. Bnusaue pas- | YK-1,OIK-5 Bomnpocs! gis ok- 3
JUYHBIX arponpueMoB Ha MHKPO- 3aMeHa
¢dopy NOYBHI.

10 | Mukpoopranu3Msl AMU(UTHBIE TectoBble 3ananus 10
MHUKPOOPTaHU3MbI TTIOBEPXHOCTH JTHU- VK-1 OTIKS Pedepar 20
CThEB, CEMSIH U 30HBI KOPHSI pacTe- Bompocsr qist 9k- 4
1505071 3aMEHa

15.

16

6.2. I[lepeyeHnb BONPOCOB /ISl IK3aMeHa
®U3N0NIOrUYECKUH Iepro/i B pa3BUTUU MUKpobuonorun YK-1
OcHOBHBIE IEpUO/IbI B pa3BUTUH MUKpoOuosoruu. YK-1
3nauenune pador JI. [lactepa u P. Koxa. YK-1

3navenue pabor .M. MeunukoBa, C.H. Bunorpanckoro, B.JI. Omensiackoro, JI.C. Llenkos-

ckoro u 1ip YK-1
Bxutan pycckux y4eHbIX B pazButue Mukpoouonoruu. YK-1
Mopdonorudeckuit nepuos B pa3BuTHU MuKpooduonoruu. YK-1
[TutatenvHble cpenbl U ux knaccupukamms. YK-1
Homenknarypa mukpooprann3MoB. [lonstue Buma, mramma, pacel, kiona. YK-1
Xapaxrepucruka otaena Gracilicutes.  YK-1
. XapakrepucTrka otaena Tenericutes YK-1
. Xapakrepucruka otaena Mendosicutes. YK-1
. CucremaTnka MUKpOOpranu3mMoB. [Ipu3nakwu, nexamue B ocHOBe cucreMaTtuku. YK-1
. Xapakrepucruka otaena Firmicutes. YK-1
. ®usngeckue MeTo bl crepunuzanun Y K-1
[TpurotoBneHne PUKCUPOBAHHBIX U KUBBIX MpemnapaTtoB. YK-1
. Metoap! 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. Pa3pl pocra MUKpoopranuzmon. YK-1

CtpyKTypHas opranu3anus KieTku nmpokapuor. YK-1

Omnpenenenue U XapakTEPUCTUKA TUIIOB JIbIXaHUS MUKPoOOB. YK-1

Hcrnonb30BaHKne SHEPTHH JIbIXaHUS MUKpOOHOH KieTkon. YK-1

Hemnonnoe okuciienne yriieBo 0B, MpakTHYECKOE UCOb30BaHue nporecca. YK-1
MexaHu3M NMOCTYIUICHHSI MUTATENbHBIX BEIIECTB B MUKPOOHYIO KileTKy. YK-1

Anpobnas da3a gprxanus. YK-1

Mukpodiopa Bo3ayxa, Bojibl, mouBsl. YK-1

MounouHokucoe OpokeHue (Bo30yauTenu, XuMU3M, UCToiab30Banue). YK-1

[TonsTrne 6morexHonoruu. JlocTHxeHUss MUKpOOHOM MpoMbITieHHOCTH. YK-1

Bnusinue cBeta Ha Mukpoopranusmsl. YK-1

Pasnoskenue sxupa 1 )KUpOnoI00HbIX BELIECTB MUKpoopranuzMamu. YK-1

VYyactue MUKpOOpPraHu3MoB B Kpyrosopore azota. Y K-1

Knaccudukanuu dpepmentoB. Mexanusm npeiicteus. YK-1

[Tonsitue merabonu3ma MUKpoopraHuzMoB. [IpuHiuns! perymsuuu merabonusma. YK-1,
OIIK-5

XUMHUYECKUH COCTaB MUKPOOHOM KJICTKU U MUIIEBHIC MOTPEOHOCTH MUKPOOpPTraHu3MoB. Y K-
1, OIIK-5

CnuproBoe OposxeHue (Bo30ynurTenu, XummusM, 3Hadenue). YK-1, OIIK-5

Pasnosxenne MUKpoopraHu3MaMu NEeKTUHOBBIX BemecTB U murauHa. YK-1, OITK-5
MuxkpoOuosnornueckue npespaiienus coenqunenuit cepol. YK-1, OIIK-5

[TponnonoBokucIoe OpokeHue (Bo30yauTenu, XuMusM, ucnoiszoBanue). YK-1, OITK-5
®epMmenThl U ux odbmue cpoiictea YK-1, OITIK-5

CnuptoBoe O6posxeHue (Bo30yauTenu, XMMU3M U npaktudeckoe 3Hauenue). YK-1, OITK-5
BiustHue MOJEKyISIpHOTO KHCIOpOJa Ha KU3HENEATEIbHOCTh MHKpoopranm3sMoB. YK-1,
OIIK-5

Hutpudukamus (Bo30yaurenu, xumusm, 3aauenne). YK-1, OIIK-5

@DOTOCHHTE3 U XEMOCHHTE3, KaK CIIocO0bI MuTaHus Mukpoopranusmos. YK-1, OIIK-5
Crpoenue pepmentoB. YK-1, OIIK-5

Xapakrtepuctuka TunoB jaeixanus. YK-1, OIIK-5

Bnusinue BraxkxHoCcTH Ha pa3BuTHe MUKpoopranusmos YK-1, OIIK-5

[Tonstue merabonusma, anabonusma, kaTaboausma. B3auMocBs3p OMOXUMHUECKUX TpOIieC-
coB. YK-1, OIIK-5

Hcnonb30BaHue sHEPrUM AbIXaHuss MUKpoOHOI kieTkoi. YK-1, OITK-5

BnusiHue TemnepaTypsl Ha )KM3HEAEATEIbHOCTh MUKpoopranuzMoB. YK-1, OIIK-5
Hcnonb30BaHue MUKPOOPTaHM3MOB B HApOJHOM X03siicTBe. MUKpPOOHAs MPOMBIIIUIEHHOCTb.
YK-1, OIIK-5

Paznoxenne 6€3a30TUCTBIX COEIMHEHUH MMKpPOOpraHM3MaMHu (KJIE€TYaTKH, JIMTHUHA, NEeKTH-
HOBBIX BemecTB). YK-1, OIIK-5

Xumuueckue GpakTopbl U peaklius MUKPOOpraHu3MoB Ha ux Bo3neiicteue. YK-1, OIIK-5
Monounokucnoe Opoxkenue (Bo30yauTenu, XumMusm, ucrnoiszoanne YK-1, OIIK-5
MacnsHokucnoe Opoxkenue (Bo30yauTenu, xuMusm, ucnoiszoBanue YK-1, OITK-5
buonoruueckre B3aMMOOTHOIIEHHUS] MUKPOOOB U Apyrux opranusmon. YK-1, OITK-5
Paznoxxenue xxupa u KUponoJo0HbIX BelecTB MuUKpoopranuzmamu. YK-1, OITK-5
Munepanu3zanus 6enkoB U amuHokucior. YK-1, OITK-5

Crioco6b! uTaHust XKUBBIX cyiecTB. [luranue mukpoopranusmon. YK-1, OIIK-5
MukpoOuosornyeckue TeXHOJIOTHH B MPAaKTUKE MPOU3BOJCTBA U MEPEpabOTKU CEIbCKOXO-
3s1iCTBEHHOM MpoyKuuu. dnudurHas Mukpodiopa pacrenuii. YK-1, OIIK-5
BbakTepuanbpHOE OKHCIIEHNE ATHIIOBOTO CIIUPTa B yKCycHYIO kucnoTy. YK-1, OITK-5



6.3. llIkaJyia oleHOYHBIX CPEeACTB

Bce KOMMIIeKTHI OIICHOYHBIX CPEICTB (KOHTPOIBHO-U3MEPHUTEIBHBIX MaTEpUaIoB), HE00-
XOJIUMBIX JJi OILCHKU 3HAHUM, YMEHUH, HaBBIKOB U (WJIM) OMbITA AEATEIbHOCTH, XapaKTepH-
3YIOIIUE dTamnbl (OPMUPOBAHUS KOMIICTCHIIMH B MPOILECCE OCBOCHUS JUCHUIUIHHBI (MOJIYIIS)
MOJIPOOHO Mpe/ICTaBIeHbI B JOKYMeHTe «DOH/] OLIEHOUHBIX CPEJICTB AUCIUILIUHBI (MOJLYIIS)».

O1eHKa 3HAHUH,
YMEHUH, HABBIKOB

Kputepuu onienuBanus

O1LeHOYHbBIE
cpencTaa
(xoJ1. 6GayToB)

paTypoi;

- YaCTUYHBIC 3aTPYAHEHUS C BBIIIOJIHEHUEM MIPENY-
CMOTPEHHBIX IIPOrPAMMOM 3aJaHUM;

- CTpEMJICHUE JIOTUYECKU ONPEAETICHHO U IOCIEN0-
BATEJILHO U3JI0KHUTh OTBET.

[TponBunyTHII - TITy0OOKOE M CUCTEeMaTH4eCKOe 3HaHUE BCero npo- | TecToBble 3a1anus
(75 -100 6amaoB) IPaMMHOTO MaTeprajia U HOBAIUH JICKIIMOHHOTO (36-40 6anoB)
«OTJIMYHO Kypca 1o CpaBHEHUIO ¢ Y4eOHOH JInTepaTypoii; Pedepar
- OTYCTIMBOE U CBOOOIHOEC BllajieHue KoHIenTyanb- | (8-10 6amioB)
HO-TIOHSATHIHBIM ammapaToM, HAyYHBIM SI3BIKOM U Bompocsr st
TEPMUHOJIOTHEH B 00JIACTH MUKPOOHOJIOTHH; JK3aMeHa
- 3HaHUE OCHOBHOM JINTEPATYPHI M 3HAKOMCTBO C (31-50 6amoB)
JIOTIOJTHUTEIILHO PEKOMEHIOBAHHOM JIUTEPATypPOU; -
YMEHHE BBITIOJHATH TPEyCMOTPEHHBIE IPOTPam-
MOH 3aJlaHUS;
- JJOTHYECKH KOPPEKTHOE M YOCAUTEIbHOE U3II0Ke-
HUEC OTBETA.
ba3oBblii - 3HAHUE Y3JI0BBIX IPOOIEM MUKPOOUOIOTUU U OC- | TecToBbIe 3aaHus
(50 -74 6amna) — HOBHOT'O COJICPYKAaHUs JICKIMOHHOTO KypCa; (24-35)
«XOPOIIIOY - YMEHHE IOJIH30BATHCSI KOHIIECTITYaTbHO- Pedepar
MOHSATUIHBIM aIllapaToM B IMPOIIECCE aHAIN3a OC- (5- 9 6amoB)
HOBHBIX MPOOJIEM MPOTPaAMMBIL; Bompocsr
- 3HAHUE BOKHEHUIITNX Pa0OT U3 CIIMCKA PEKOMEHI0- | ISl DK3aMeHa
BaHHOM JIUTEPaATyPBL; (21-30)
- YMEHHE BBITIOIHATH IPEyCMOTPEHHBIE TPOTPaM-
MO 3aJIaHuS;
- B LI€JIOM JIOTHYECKH KOPPEKTHOE, HO HE BCeTaa
TOYHOE ¥ apTyMEHTHUPOBAHHOE M3JI0’KEHHE 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
TETBLHO - 3aTPYJHEHUS C UCTIOJIH30BAaHUEM HAYYHO- (5 6amoB)
MOHATUIHOTO anmnapaTta ¥ TEPMUHOJIOTHH Y4eOHOM Bompocsr
JUCITUTUIAHBI, ISl DK3aMeHa
- HETOJHOE 3HAKOMCTBO C PEKOMEHAOBAaHHOM JIUTE- (15-20)

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

- He3HaHHe, JTUOO OTPHIBOYHOE MIPE/ICTABICHHIE 00
y4eOHO-TIPOrpaMMHOM MaTepHae;

- HEYMEHHUE BBINIOIHATH IPETYCMOTPEHHBIE MTPO-
rpaMMOU 3aJjaHusl.

TectoBble 3a1aHus

(menee 15 6amnoB)

Pegepar

(0-4 6anna)

Bomnpocs! 1
HK3aMeHa

(menee 15 6amnoB)




7. Y4eOHO-MeTOAUYeCKOe U HH(opMaMOHHOE o0ecneyeHue JUCIUIIMHBI

(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. AkajgeMU4YeCKUi
kypc). — ISBN 978-5-9916-3019-1.

2. bopses, I'.11. Mukpobuomnorust [Dnektponnsiii 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 mukpobuonoruu: yuedHoe nmocodue / O. B. Kazu-
mupuerko, M. FO. Kotmspuyk. — Canxkr-IletepOypr : Jlanb, 2020. — 124 ¢. — ISBN 978-5-
8114-4261-4. — Texcrt: anexkTpoHHBIH // JlaHb : 31eKTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/133904

7.2 lonosHuTeIbHAST yUeOHasi JJUTeparypa:

1. AcconoB, H.®. Mukpobuonorus: Yd4eOHUK s Bbicul. yd4eO. 3aBenenuit / H.O.
AcoHOB. - 4-e u3n., nepepad. u gon. - M. Komnoc, 2002.

2. Temmep E. 3., Hunsauxosa B. K., [Tepeepsena I'. U. [IpakTukyM 1no MukpoOuoiaoruu. -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[. Bbicil. y4eO. 3aBen./ A.M. Herpycos,
N.b. Korosa.- 3-e u3z., uctp. — M.: Unat. Lentp «Axagemus», 2009.-352c.

5. Ilpaktukym mo mukpoOuonoruu: ydebnoe mocobue/ T.B. 3umornsgosa, M.A. Kapraména,
O.I'. lla6angac.- M.: Konoc; CraBpononib: ATPYC, 2007.-148c.

7.3. MeToguveckue yKa3aHusl M0 OCBOCHUIO JUCHMILIHHBI

1. Tutona JI.B. Meroauueckue yka3aHus Uil CaMOCTOSITENbHON paboThl 00yUaromumxcs 1o
mcuumnae «MukpoOuosiorusy, Muuypusck, 2023.

2. TuroBa JI.B. VY4eOHO-METOMUYECKHI KOMIUIEKC TUCIMILIMHBI «MHUKpPOOHOIOTHSY ISt
o0yyJarouxcs 1o HarpasiieHn o noaArotoBku 35.03.04 Arponomust, MudypuHck, 2023.

7.4. UadopmannoHHbie U HU(POBbIE TEXHOJOTMH (IPOrpaMMHOe odecreye-
HHeE, COBPeMeHHbIe MPodeCcCHOHAIbHbIE 0a3bl JaHHBIX U HHPOPMAITUOHHBIE

CIIPABOYHbIE CUCTEMBI)

VYyeOHas nucuUIUIMHA (MOAY/b) MPEIyCMAaTPUBAET OCBOCHHE MH(POPMALMOHHBIX U LHU(D-
POBBIX TeXHOJIOTHH. Peanu3zanust upoBbIX TEXHONOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SB-
JSeTCsl OAHOM M3 BaKHEWIIUX Lened oOpa3oBaHMs, JArOIIed BO3MOXXHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00YJaIOIMXCsl KaK OyIyIMX BbICOKOKBAJIU(UIMPOBAHHBIX CIIELHa-
JHMCTOB.

[udpoBble TEXHOJIOIUH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()()EKTUBHOTO peLIeHUs
3aJa4 Npo(ecCUOHANBHOr0, COLUAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM pa3iIny-
HBIX BUJ/IOB KOMMYHHUKAIIMOHHBIX TeXHONOTUH. OcBoeHHe HM(POBBIX TEXHOJOTUH B paMKax
JAHHOM JMCHUIUINHBI (MOAYJS) OPUEHTHPOBAHO HAa CIHOCOOHOCTh O€30MacHO M HaJIeKalIuM
00pa3oM moJy4arh JOCTYII, YIIPaBIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBAThH U CO3/1aBaTh
MH(OPMALIMIO C TTOMOIIBIO TU(PPOBBIX YCTPONCTB U CETEBBIX TexHoJoruil. ®opmupoBanue 1ud-
pPOBOIl KOMIIETEHTHOCTH MpejrnonaraeT padoTy C JaHHBIMHU, BJIaJICHHE WHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.4.1. DjIeKTPOHHO-OMOJIMOTEYHASI CUCTEMBI M 0a3bl TAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020


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

Ne OB CVY 437/20/25 (CeteBas s5eKTpoHHast OMOIHOTEKA)

2. DnekTpoHHO-OMOMHoTeuHas cucrema wu3garenberBa «Jlampy (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEJOCTABJICHHUIO JOCTYMa K 3JEKTpOHHBIM u3gaHusiMm OO0
«M3natenscTBo JIanp» oT 03.04.2023 No 1)

3. DraexkTpoHHO-OMOIMOTeUHast cucTtema wu3aatenbcTBa «Jlamby» (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHUE YCIYT IO MPEJAOCTABICHHUIO TOCTYIA K 3JIEKTPOHHBIM m3naHusm OO0
«3marensctBo Jlanb» oT 06.04.2023 Ne 2)

4. baza naHHbBIX 3JeKTpoHHBIX MH(popMannoHHBIX pecypcoB @I'BHY IHHCXb (morosop
1o 00EeCTeYeHHIO JJOCTYIA K 3JIEKTPOHHBIM nHpopMannoHHbIM pecypcam OI'BHY [THCXEB ue-
pe3 repmunan ynaineraHoro poctyna (TY ] ®T'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnekrpoHHO-OMOnmoreunass  cuctema  «AgriLib»  ®I'BOY BO  PIr'A3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANICHUE HA peAocTaBiIeHe qocTymna ot 13.04.2023
Ne 6/n x JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnekTpoHHass o6nmbnmoTeuHas cucrema «HarmoHanpHbI UPpPOBOI pecypc «PyKoHT»:
Kosnekmuu «ba3oBbiit MmaccuB» U «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT 1o npeaocTaBieHuto qoctymna oT 04.04.2023 Ne 2702/6m22)

7. 000 «Anexrponnoe n3aarensctBo KOPAUTy (https://urait.ru/) (1oroBop Ha OKa3aHHUe
YCIYT TI0 MPEJOCTABJICHUIO J0CTyNa K o0pa3zoBaTenbHol atdhopme OO0 «DiekTpoHHOE U3/a-
tenbcrBo FOPAWITY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOMMOTEeUHas crctema «Bepruanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE TIpou3BeeHui oT 26.03.2020 Ne 14/20/25)

9. basza mannbix HOB «HarnmonanbHas snekrpoHHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o noaxmoyeHnu k HOb u npenocrasnennn noctyna k oobexkram HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. Cornamenue o0 COTPYJHHYECTBE MO OKA3aHUIO OMOIMOTEYHO-WH(POPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIIYT TIOJIb30BATENISIM YHUBEPCUTETA U3 YMCIIa HHBAJIHMJIOB 10 3PEHUIO, Clla-
OOBHIANINX, WHBAUAOB JIPYTUX KAaTETOPH C OTPAaHMYCHHBIM JOCTYIIOM K WH(POpPMAIUH, JIHII,
UMCIOIINX TPYAHOCTH ¢ uTeHHeM IuiockonedatHoro tekcta TOI'BYK «TamOoBckast obnactHas
yHHUBepcaiabHas HayuHas Oubimoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nienue o cotpyanuyectse ot 16.09.2021 Ne 6/n)

7.4.2. UudopManmoHHbIe CIPABOYHBIE CUCTEMBI
1. CnpaBouHas npaBoBas cuctema Koncynprantlntoc (1oroBop mocTaBKu U COMPOBOXK-
nenus sx3eMIussipoB cucreM Koncynerantlimtoc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT» (noroBop Ha yciy-
I'M TI0 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemMeHHbIe IPOdeccuoHaATIbHBIE 0a3bI JTaHHBIX

1. ba3a naHHBIX HOpMaTHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTENbHOM Mpo-
rpammbl «Pocmerony (moroop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoit anextponnoi 6udamoreku eLIBRARY.RU — poccutickuii nn-
(bopMalOHHO-aHATUTUYECKUH MOPTal B 00JaCTH HAYKH, TEXHOJIOTHH, METUIIMHBI U 00pa30Ba-
Hus - https://elibrary.ru/

3. Ioptan oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTie naHHble @DenepaibHON  CIyXKObI TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMeH3MOHHOE U CBOOOTHO pacpoCTPaHsieMoe MPOrpaMMHoe odecrie-
YyeHue, B TOM YHCJIE 0T€YeCTBEHHOT0 MPOM3BOACTBA

Ne | Haumenosanue Pazpabotunk | locrynmHocts | Ccbuika Ha Enm- PexBusnTEI IOI-
1O (mpaBo- | (JUIEH3WOH- | HBIM peecTp poc- | TBEPXKIAIOLIETO J0-



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

DjVU

obmanarens) | HOe, cBOOO- CUICKHUX TIpO- KyMeHTa (IIpH Ha-
HO pacripo- | rpamm mis O9BM JTUYIUN)
crpansiemoe) | u b/l (npu Hanu-
YUH)
1 | MicrosoftWindow | MicrosoftCor | Jlunensnon- - JIunensus
S, poration HOE ot 04.06.2015 Ne
OfficeProfessional 65291651 cpoxk
IIeNCTBUS: Oec-
CPOYHO
2 | AwnruBupycHoe | AO «Jlabopa- | JIuuensuon- | https://reestr.digit | CyOomuieH3HOHHBII
POrpaMMHOE topus Kac- HOE al.gov.ru/reestr/36 | morosop ¢ OOO
obecrieucHme IIEPCKOTO» 6574/?sphrase_id «Codreke» ot
KasperskyEndpoin (Poccus) =415165 06.07.2022 Ne 6/H,
tSecurity mis 6u3- CPOK JICUCTBHS: C
Heca 22.11.2022 no
22.11.2023
3 | MoiiOducCran- | OO0 «Hossie | Jlunensuon- | https://reestr.digit | Kontpakt ¢ OOO
TapTHBIH - o0iayHbIe HOE al.gov.ru/reestr/30 «PyOukon»
OduCHBIH MakeT | TEXHOJIOTHK) 1631/?sphrase_id | ot 24.04.2019 Ne
ISt pabOoTHI C J10- (Poccus) =2698444 0364100000819000
KyMEHTaMH 012
Y MOYTOHN CPOK JEHCTBUA:
(myoffice.ru) OeccpodHo
4 [TporpamMmmMHas AO «Ant- | Jluuensuon- | https://reestr.digit JIMeH3nOHHBIH
crcTeMa I 00- IUIATUAT» HOE al.gov.ru/reestr/30 norosop ¢ AO
HapYKCHHSI TEK- (Poccus) 3350/?sphrase_id | «AnHTumiaraar» ot
CTOBBIX 3aMCTBO- =2698186 17.04.2023 Ne
BaHUH B y4eOHBIX 6627, cpok aeuct-
U Hay4HBIX pabo- Bus: ¢ 17.04.2023
Tax «AHTHIUIaruatr no 16.04.2024
BY3»
(https://docs.antipl
agiaus.ru)
5 | AcrobatReader | AdobeSystem | CsoGoaHo - -
- IPOCMOTP JOKY- S pacrpocTpa-
meHToB PDF, HSIEMOE
DjvU
6 FoxitReader FoxitCorporat | CBo6ojHO - -
- IPOCMOTP JOKY- ion pacmpocTpa-
meHToB PDF, HSIEMOE

7.4.5. Pecypcbl MH(pOPMALIMOHHO-TEJIEKOMMYHUKANIUOHHOM ceTn UHTEpHET»

1. CDTOwiki: 6a3a 3nanwuii o uuppoBoii Tpanchopmariu https://cdto.wiki/

2. Pexxum noctyma:.garant.ru - cipaBouno-mpasoBasi cucrema «[APAHT»
3. Pexxum moctyna: www.consultant.ru - cipaBouHO-TipaBoBasi cucrema «Koncynprant ITnrocy



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

7.4.6. l{ludpoBbie HHCTPYMEHTHI, IPUMEHsAEMbIe B 00Pa30BaATEJIbHOM

A WN PR

npoiecce

. LMS-munarpopma Moodle

. BupryanpHas qocka Mupo: miro.com

. Bupryansnas nocka SBoardhttps://sboard.online
. Bupryansnas nocka Padlet: https://ru.padlet.com

5. O6naunsie cepBuckl: Anaexc./luck, O6mako Mail.ru
6. Cepsucsl onpocos: Sugekc ®opmbr, MyQuiz
7. CepBucsl BujeocBs3u: Suaekc tenemoct, Webinar.ru

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

COBMECTHON paboThI

Hag IMIpOCKTaMHu  JJIsd

HEOOJIBIINX

rpynn  Trello

7.4.7. ludpoBble TEXHOJOTMH, IPUMEHsIeMble IPU U3YYEeHUH TUCHMILIMHBI

Hugposrre BBBIE;&Z?;;HCP;SEL? dopmupyembie
Ne TexHoorim HEHUEM MU(PPOBOM TEXHO- | KOMICTCHIIMH WJIK
JIOTHU
1. | O6maunsie Jlexun VYK-1 NI-1yx.a, WUH-2yk,
TEXHOJIOTHH CamocrosTenpHas padbora N-3yk-1, N-4yk.,
N/I-Syk-1
OIIK-5 N-lonk-s
2. | bonsne Jlexun VYK-1 NI-1yx.a, WUH-2yk,
JAaHHBIE CamocrosiTenpHas padbora N-3yk-1, N-4yk.,
N/I-Syk-1
OIIK-5 N-lonk-s

8. MaTepHa/IbHO-TEXHHYECKO€E o0ecnevyeHue TUCIUIJINHBI (MOIYJIs1)

YyeOHas ayTUTOpHS

JUTS IPOBEICHUS 3aHATHH
CEeMHMHApPCKOT0 THIIA,
TPYINOBBIX ¥ HHAWBUIY-
AJIbHBIX KOHCYJIbTALUM,
TEKyILIero KOHTPOJIA U
IIPOMEKYTOUHOM aTTe-
CTanuu

(YueOnas naGoparopust
(hU3HUOIIOTUN PACTEHUI)
(r. MuuypHuHCK, y4x03
«Pomay, 9/27)

1. Ilnardopma UP-12 BioSan ans mieiikepa,
YHUBEPCATbHAs JUIsl KOJIO, OBITOJIOK M CTaKa-
HOB, 265" 185MM mns metikepos OS-12, PSU-
10i, ES-20 (uuB.Ne21013600789)

2. ®oromerp KOK-3-01-"30M3" horoasnek-
tprueckuit (MHB.Ne21013600788)

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

4. Weiikep S-3 uudposoii (mnard. 168168
00/MuH, amiuiutyaa 20MM, opOuTaIbHBIH, 10-
250 06/Mun) (1HB.Ne21013600783)

5. Hocka knaccras (naB.Ne41013602281)

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

7.Muxkpockon MenuuuHckuid buomen 2
(neB.Ne41013401728, 41013401727,
41013401726, 41013401725, 41013401724,
41013401723, 41013401722, 41013401721,
41013401720, 41013401719, 41013401718,
41013401717, 41013401716, 41013401715,
41013401714)

8. Hactennsiii 5xpan Lumien Master Picture
220-220 cm (maB.Ne41013401710)

1. Microsoft Windows 7
(mumensus ot 31.12.2013 Ne
49413124, 6eccpovHO).

2. Microsoft Office 2010
(mumensust ot 04.06.2015 Neo
65291658, 6eccpodHo).



http://www.trello.com/

9. IMpoextop NEC M361X
(uuB.Ne41013401707)

10. Cucremnsrii komiuiekt: [Ipoueccop Intel
Original LGA 1155, BeHTHISTOP, MaTepHH-
CKas IJIaTa, NaMsTh, )KECTKUH AUCK, BUIEO-
KapTa, MOHUTOP, YCTPOICTBO YTEHUS KapT
MaMsITH, IPUBOA, KOPITYC, KIIaBHATypa, MBIIIb
(muB.Ne41013401700)

11. Cron maGopaTOpHBIA XUMUICCKUN
(1200°600°750) croyeniH.IIacTUK/KapKac
an.npoduis (maB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338, 41013602337)
12. llIxad s XxpaHeHus TabopaTOPHOH 1Mo-
cynsl (800°45071950) monku muacTuk/Kapkac
an.npoduis ¢ 3amkoM (MHB.Ne41013602358)
13. Ucnaputens UP-1M3 poraunoHHBIM
(maB.Ne21013600785)

YuebHas aymuTopus st
MPOBENCHUS 3aHATUI
JIEKIMOHHOTO THIIA, 3a-
HATUI CEMUHAPCKOTO
TUMA, TPYNIOBBIX U UH-
JTUBUAYaIbHBIX KOHCYIIb-
Talui, TEKyIEro KO-
TPOJI U IPOMEKYTOYHOU
aTTecTalluu

(r. MuuypuHCk, yiu. Un-
TEepHALMOHAJIbHAS, TOM
Ne 101, 3/214)

1. Cucremusiit kommuiekT: [Iponeccop Intel
Original LGA 1155 Celeron G1610 OEM
2,6/2Mb (unB Ne21013400484)

2. Mynptumenuiineiii mpoextop NEC M230X
(maBNe41013401577) 3. HaGops! ne-
MOHCTPAIIOHHOTO 000pyIOBaHUS U y4eOHO-
HaTISIAHBIX TOCOOMI.

1. Microsoft Windows XP, 7
(mumensus ot 31.12.2013 Ne
49413124, 6eccpovHO).

2. Microsoft Office 2003,
2010 (munen3us ot
04.06.2015 Ne 65291658,
0eccpoyHo).

ITomerenue ans camo-
CTOSITENTLHON paboThI (T.
MuuypuHck, yi. UaTep-
HalMOHaNbHasI, 10M Ne
101, 3/2390)

1. Hocka knaccras (maB. Ne 2101063508)

2. Kamnro3u (uuB. Ne 2101062717)

3. Kamo3u (uuB. Ne 2101062716)

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

5. Kommerotep Pentium-4 (1uB.Ne
2101042569)

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

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

8. Kommprotep Topaago Cope-2 (1HB.Ne
1101045116, 1101045118, 1101045117)

9. Dkpan Ha mtatuse (nHB.Ne 1101047182)
KommbroTepHas TEXHUKA TIOJIKITIOYEHA K CETH
«HTEepHET» M 0OecneueHa noctynoM B DU-
OC yHuBepcurera.

1. Microsoft Windows XP,7
(mumensust ot 31.12.2013 Ne
49413124, 6eccpovHO).

2. Microsoft Office 2003,
2010 (muneH3us oT
04.06.2015 Ne 65291658,
0eccpoyHo).

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

4. nanoCAD (Bepcus 5.1
JIOKaJIbHAas1, 00pa3oBaTelib-
Has JULEH3US, CEpUITHBIN
Homep NC50B-270716 nu-
LIEH3Us JENCTBUTEILHA Oec-
CpoYHO, OecruraTHas).

5. IlporpaMMHBII KOMILIEKC
«ACT-Tect Plus» (umen-
3UOHHBII 10rOBOpP OT
18.10.2016 Ne JI-21/16).

6. 'C Maplnfo
Professional 15.0 mist
Windows 111 y4eOHBIX 3a-
BeJICHNH (JIMIICH3MOHHBIN




norosop ot 18.12.2015
Nel123/2015-y)

Pabouast mporpamMMa MUCHMIUIMHBI COCTaBlieHa B COOTBETCTBUU ¢ TpeboBaHmsimu OI'OC
BO — 6akanaBpuar 1o HarpasieHuu noarotoBku 35.03.04 ArpoHomusi, yTBEp>KI€HHOIO ITpHUKa-
30M MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccutickoit @enepammu Ne 699 ot 26 wurons 2017 .

ABTOp: JOLICHT Cag0oBOACTBA, OMOTEXHOJIOTUHA U CCIICKIINHU CEIbCKOXO03HCTBEHHBIX KYyJIbTYyp, KaHI. C-
x. Hayk Turtona JI.B.

( 7’;‘::(‘ t

'.'Z 2 (;,2’

PeniensenT: goueHTt kadeapsl OMOJIIOTHH U XUMHUHU Kysuemnona P.B.

[Tporpamma paccMoTpeHa Ha 3acelaHuu Kadenpbl OMOTEXHOIOTHH, CEIEeKIH 1 CeMEHOBOJICTBA
CEJIbCKOXO3SIMCTBEHHBIX KYNbTYp (MpoTokon Ne 8 ot «15 » anpens 2019 1.)

[TporpamMma paccMoTpeHa Ha 3acelaHuu y4yeOHO-MeToanueckoi komuccuu [1nogooBor-
Horo mHcTuTyTa UM. U.B. Muuypuna Muaypunckoro ['AY (mporokon Ne 9 ot «22» anpens
2019 1)

[IporpamMma yTBepklieHa pelieHueM Y4yeOHO-METOJUYECKOIO0 COBETa YHHMBEPCUTETA
(mpotokoi Ne 8 ot 25 anperns 2019 1.)

[IporpamMma nepepaboTtana u JoMoOIHEHA B cOOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl OMOTEXHOIOTUH, CENEKIIUN U CEMEHO-
BOJICTBA CEIbCKOXO03MCTBEHHBIX KYJIbTYp (poTokoa Ne 6 ot «12» mapra 2020 1.)

[Tporpamma paccMoTpeHa Ha 3aceaHuu yueOHO-MeToandeckoil komuccuu IlnonooBor-
Horo uuctutyra um. M.B. Muuypuna (mporoxoi Ne 9 ot «20» anpenst 2020 r)

[IporpammMa yTBepkaeHa pelieHueM Y4eOHO-METOAMYECKOI0 COBETa YHHMBEPCHUTETA.
(mpoTokon Ne 8 ot «23» anpens 2020 r.)

[Tporpamma nepepaboTana u JA0MOIHEHa B COOTBeTCTBHH ¢ TpeboBaHusiMu ®I'OC BO

ITporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOTEXHOJIOTHM, CEIEKIIMU U CEMEHO-
BOJICTBA CEIbCKOXO03AUCTBEHHBIX KyIbTyp. IIpoTokon Ne 8 ot «05» ampens 2021 r.

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

IIporpamma yTBepxkJeHa peLIEHHEM YueOHO-METOJNYECKOIO COBETa YHUBEPCUTETA.
ITporoxoi Ne 8 ot «22» anpens 2021 r.

[Tporpamma nepepaboTaHa 1 10MoIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl OMOTEXHOJIOTUH, CEJIEKIIUU U CEMEHO-
BOJICTBA CEIbCKOXO035MCTBEHHBIX KyJIbTYyp. [IpoTokon Ne 10 ot 15 uronsa 2021r.

IIporpamma paccMoTpeHa Ha 3acellaHMM y4eOHO-MeToandeckoit komuccuu [lmomooBor-
Horo uHctutyra uMm. M.B. Muuypuna Muuypunckoro I'AY. IIporokon Ne 11 ot 21 urons
2021r.

[IporpamMMma yTBepxieHa peuieHueM Y4eOHO-METOUYECKOr0 COBETa YHUBEPCUTETA.
[Ipotokon Ne 10 ot 24 wurons 2021r.

ITporpamma nepepaboTtaHa 1 A0NoOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusimMu ®I'OC BO.




IIporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl caloBOJCTBA, OMOTEXHOJOTHH U ce-
JIEKLUU CEJIbCKOXO035ICTBEHHBIX KylbTYyp. [Iporokon Ne 9 ot 18 anpens 2022 r.

IIporpamma paccMOTpeHa Ha 3acellaHHM y4eOHO-MeToandeckol komuccuu Ilnmonoosom-
Horo uHcturyra uM. 1.B. Muuypruna Muuypunckoro I'AY. IIporokon Ne 8 ot 18 anpens 2022
I.

[Tporpamma yTBepsKIeHa perieHueM Y 4eO0HO-METOAMUECKOTO COBETAa YHUBEPCUTETA.
ITpoTokon Ne 8 ot 21 anpens 2022 r.

[Iporpamma nepepaboTaHa U J0MOHEHA B cOOTBEeTCTBHH ¢ TpeboBanusiMu @I'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl caJ0BOACTBA, OMOTEXHOIOIUN U ce-
JIEKLUU CENIbCKOXO035IMCTBEHHBIX KynbTyp. IIporokosn Ne 11 ot 13 urons 2023 r.

IIporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMMCCUM WHCTUTYTa
(byHaaMEeHTaNBbHBIX U MPUKIAAHBIX arpodouoTexHojoruii um. U.B. Muuypuna MuuypuHcKoro
I'AY. IIpotokon Ne 11 ot 19 urons 2023 r.

[IporpamMma yTBep)KIeHa pelIeHHEM YueOHO-METOJMYECKOTO0 COBETAa YHUBEPCUTETA.
[Tpotokon Ne 10 ot 22 uronsa 2023 r.
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