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PABOYASI TIPOTPAMMA YYEBHO JUCHUILIMHBI (MOIY.JIS)

IHOYBEHHASA MUKPOBHUOJOI'UA

YpoBeHb 0CHOBHOM NPOodeccHoHATBLHOM 00pa30BaTeIbHON NPOrPpaMMbIl

aKaJeMUYeCKUi OakataBpuar

Hanpasaenne nmoarorokn  35.03.03 Arpoxumust 1 arporno4BoBeICHUE
(Homep, yposeHb, NOTHOE HAUMEHOBAHUE HANPABIEeHUs NOO2OMOBKL)

Hamnpagsiaennocts (mpoguiab) Arposkosorus
(nonroe Haumenosarue npoguis nanpaeienus noozcomosku uz OIOI)
dopma 00yueHuUs1 OUHasl, 3a0YHAs
(OuHas, OUHO-3A0YHAS (6euepHss), 3a04HAs)

HMHCTHTYT 3eMIIeyCTPONCTBA U arpOTEXHOJIOIUI

(coxpameHHoe U NOJIHOE HauMeHoB8aHUue uHcmumyma)

Kadenpa arporexnonoruit
(CoKpaujeHHoe u NoIHOoe HaUMeHO8aHue Kageopsl)
Craryc nucuMiuinHbl BapuatuBHas - b1. 0.24

(bazosas, eapuamusHasi, haxKyibmamusHas, no vloopy)
Kype 3 Cemectp 6
Y4eOublii n1an Hadopa 2022 roga U NOCIEIYIOUUX JIET

Pacnpenesnenne padouero BpeMeHu:

PACITPEJJEJIEHUE 10 CEMECTPAM

CEMECTP YaeOHble 3aHATHSA (Jac.) ®opma UTOroBOMI
arrectanud (3ad.,
OpLuit CamocTosTeapHas 3a4.C OLIEHKOM, JK3.)
OELEM KonTaktHas pabora paGora (CP) KOHTPOJIb
BcCEro JIEKUMHU JI3 113 KIIKP | JIPYTUE BU/IbI
(CP)
1 2 3 4 5 6 7 8 9 10
6 72 46 24 22 - 26 SAYET
3/0 3
KYPC 72 14 6 8 - 54 4 3AYET
HUTOI'O 72/72 46/14 24/6 22/8 -/- 26/54 -4 3AYET/3AYET

OO61mast TpyI0€MKOCTh B COOTBETCTBHH C y4eOHBIM TTaHOM B 3a4€THBIX equHuax 2 3ET.




JIucr coryiacoBanui

Pabouas mporpamma coctaBieHa ¢ yuetoM TpeboBanuii denepansHoro l'ocynapcTBEHHOTO
oOpa3oBarenbHOTO cTaHaapra Beiciiero obpazoBanus (GI'OC BO 3++) mo HampaBieHHIO
noarotoBku 35.03.03 ArpoxuMuss W arpornoyBoBefeHHE (IporpamMma OakajiaBpHara),
yTrBepkaeHHOro [Ipukazom MunoOpHayku ot 26 uronst 2017 . N 702, 3aperucTpupoBaHHOTO
B MuHntocte Poccun 15 aBrycra 2017 r. Ne 47786

Pabouas nporpamma onobpena Ha Cosere U3uAT « 14» anpens 2022 r., mporoxon Ne 4



1 eau 1 33724 JMCUUIIMHBI (MOYJIS1):

Hean: chopmupoBarth y 0OyJarOUIMXCsl 3HAHWS, YMCHUS W HABBIKA [0 OCHOBAM OOIIEH W CIICIUATEHOU
MHUKPOOHOJIOTHH M YMCHHH WCIONB30BaHUS TONYYCHHBIX 3HAHUHM IS PENICHUS MPAKTHYSCKUX 3a/1ad CENbCKOTO
XO3SHCTBA B COOTBETCTBHUH C (POPMYITHPYEMBIMHI KOMITCTCHITUSMIL.

Sagaum:

- W3yYUTh CHCTEMATUKy, MOP(OIOTHIO, TCHETHKY W pPa3sMHOKEHUE OaKTEepHid; METa0oIM3M
MHKPOOPTaHU3MOB, Y4acTHE MUKPOOPTAHU3MOB B ITPEBPAIICHIUIX PA3THIHBIX COCTUHCHUY;

- W3yYUTh TOYBCHHBIC MHUKPOOPTAaHH3MBI W OCBOMTH METOIBI OIpPEICICHHUS WX COCTaBa U
aKTUBHOCTH,

- c(hopMHpOBATH TMOHATHSA O POJIU MHKPOOPTAaHH3MOB B TIOYBOOOPA30BATEIEHOM IPOIECCE H
BOCIIPOM3BOJICTBE ITUTOJOPOAUS IT0YB, MHUKPOOHMOJOTHUYSCKUX TMpOIleccax IPH XPAaHCHUH IUIOAOB U
OBOIIICH.

2 MecTo AMCHMILUIMHBI (MOAYJSsI) B CTPYKTYpe 00pa30BaTe/IbHOI NMPOrpaMMbl: JTUCLIUIUIMHA 00sI3aTeIbHOM
yactH (BapuaruBHas) 51.0.24

3 Ilepeyenb NUIAHUPYEMBIX Ppe3yJbTATOB O0y4YeHHS] MO JMCUHUIIMHE (MOAYJII0), COOTHECEHHBIX C
IUVIAHUPYEeMbIMH pe3y/JibTaTaMH 0CBOEeHHsI 00pa30BaTeJLHOH NPOrpaMMbl

Kommnerenmun, popmupyeMbie B Tpo1iecce OCBOSHHS ANCIUTUTMHBI (MOIYIIs):

KO,H KOMIICTCHIINH HaumenoBanme KOMIICTCHII N KOZ[ HHAWKaTopa HaumenoBanue HHAUKATOpa
JOCTHXKCHUA JOCTHXXCHHA KOMIICTCHIINH
KOMIICTCHII U

ObmenpogeccnoHalbHble KOMIIETEHIIUH

OIIK-1 Crmocobern  pematp  TmmoBsle | MJI -1 OTIK-1.1 Ucnone3yer 3HAHUSA
3a7a9u podecCHOHATTLHOM OCHOBHBIX 3aKOHOB
JACATCIBHOCTH Ha OCHOBC 3HAHUI MaTeEMaTUUYECKUX u
OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HayK JUIs
MaTeMaTHYeCKUX W €CTECTBEHHBIX pelenus 3aaq B
HayK MIPUMCHCHUEM N
Y. ¢ PUMCHCHHC podecCHOHATTLHOM
MHPOPMALMOHHO-
JIeSITEIEHOCTH

KOMMYHUKAITMOHHBIX TEXHOJIOTHIA

B pesynbrare n3ydeHus AUCHUIUIMHBI (MOIYIIST) 00YUaIONMINIACS JOJDKEH:
3HaAmMb:

- OCHOBHBIC 33aKOHBl MAaTEMAaTHMYECKMX M EeCTECTBEHHBIX HAyK JUIA peIleHHs 3agad B IpoQecCHOHATLHOU
nesrensroctr (U -1; OIK-1.1);

yMeTh:
- IPUMEHSTh OCHOBHBIE 3aKOHBI MAaTEMAaTHYECKNX M €CTECTBEHHBIX HAyK JUISl pEIICHNUS 3a/1a4 B IPO(ecCHOHATILHON
nesrensroctr (U1 -1; OIK-1.1).



4 O0beM AMCHUILIMHBI (MOAYJIS]) B 324eTHBIX eJUHHUIAX C YKA3aHHEM KOJIHYeCTBA AKAJeMHYEeCKHX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYI0 padoTy o0y4alomuxcs ¢ nmpenojgasareseM (Mo BUAaM y4eOHBIX 3aHATHI) U Ha
CAMOCTOAITEJIbHYIO Pa00oTy 00y4aI0IMXCsH

OO1mast TpyJ0eMKOCTh TUCIUIUIMHEI COCTaBIsieT 2 3a4ETHBIX €ANHHIIBL.
. Cemectpsl, Kypc | Bcero yacos
Buj yueOHoii padoThI
6 3 kypc 3/0

AynuTopHbIe 3aHATHA (KOHTAKTHas padoTa ¢ 00y4alomumMucs), 46 14 46/14
(Bcero)
B Tom uucre: - - -
Jlexumu (JI) 24 6 24/6
[Mpaxtrueckue 3ansatus (I13)
Jlaboparopusie pabots! (JIP) 22 8 22/8
Cemunapsi (C)
Komnoksuywmsi (K)
KonTtponbs camocTosiTenbHON paboThI
Jpyaue suodvl ayoumoproil pabomol
CamocrosiTesqibHas padora (Bcero) 26 54 26/54
B Tom uucre: - - -
KypcoBoii poekT (pabora)
Pacuerno-rpaduueckue padorsi (PI'P)
Pedepar (P) 16 - 16/-
Konrponbhnas padora (KP) - 18 -/18
pyeue 6udvl camocmosmensvHou pabomul 10 36 10/36
W3y4yenne HOpMaTuBHBIX 10KyMeHTOB [loaroroBka
JIOMAITHET0 3a1aHus
Bun npomesxyTouHolt arrectanny (3a4€T, 3a4ET ¢ OLEHKOH, YK3aMEH ) 3ager 3ager 4 3auer/

3ager

-/4
OO0miast TpyI0EMKOCTB, Yac 72 72 72/72
5 Conep:kanue AUCHMILINHBI (MOAYJIfA), CTPYKTYPHPOBaHHOEe MO TemaMm (pa3jgenaM) C YyKa3aHHeM

OTBCJACHHOI'0 HA HUX KOJH4Y€CTBA aKaJeMHYECCKHUX YaCoOB U BUJ10B y‘leﬁHI)lX 3aHATHI

5.1 Cooepotcanue pazoenoe (modyneit) oucyuniunsl

Conep:xanue pazgena

O6’L€KTI>I, UCTOpUsA, 3ada4uv, HaIpaBJICHHUA W TCPCIICKTUBBI Pa3sBUTUA
MI/IKp06I/IOJ'IOFI/II/I. OOBEKTHI U HUCTOpU MI/IKPOGI/IOHOFI/II/I. 3HaueHHne
MUKPOOPraHru3MoOB B MNPUPOAC U KU3BHCACATCIBHOCTU YCIIOBCKA. 3az[aq1/1 n
OCHOBHBIC HAITPABJICHUS B MI/IKpO6I/IOJ'IOl"I/II/I

Mopdonorust u cucTeMaTtika MHKPOOPraHH3MOB. OCHOBHBIC TPYIIIBI
MHUKpOOpraHm3MoB.  CTpoeHue  OaKkTepHANBHOW  KIETKH. Poct
pasMHoXkeHHe Oaktepuit. OCOOCHHOCTH CTPOCHHS KIETOK OSYKapHOT.
Mopdonorust 1 CTpyKTypa IPOKapHOT, CIIOCOOBI UX PEPOAyKIUH. MeToabl
MHUKPOCKOIIMM M TIPHTOTOBIICHUsI TpenapatoB. OOmEe CBEICHHS 110
CHCTEMaTHKe ¥ HOMEHKJIAType MPOKaphOT. [IpuHIMITBl HESHOTHITHYECKON |
¢buoreHeTndecko cucreMatukd. OCHOBHBIC TaKCOHOMHUYECKHE TPYIIIIbI
OakTepuii

No 1/ HaumenoBanue pa3nena
o
¢ JTHCHHUILIMHBI
1. BBenenue B AUCHUILIUHY
2. Cucremaruka, Mop¢oorus,
CTPOCHHE U Pa3MHOXKEHHE
OakTepHii (ITpoKapHoT)
3. I'eneTnka MEUKpOOPraHU3MOB

OTHOIIIEHHE MUKPOOPTaHU3MOB K (DaKTOpaM BHEITHEH Cpelbl. 3aBUCHMOCTD
MUKPOOPIaHU3MOB OT BOJHOIO PEXHMa W  KHCIOTHOCTH  CPEIbl,
TEeMIIEpaTypbl, AABICHUS, XUMUUYECKUX BeEIECTB, paguanuu. OTHOLICHHE
MUKpPOOPIaHU3MOB K KHUCJIOpony. Paznuuume peakuMn Ha BHEILHUE
BO3JICHCTBUS BEreTaTUBHBIX KJIETOK H SHIO0CIOP OakTepHii.
[IpenoTBpamicHre pa3BUTHS MUKPOOPTAHU3MOB C TOMOIIBIO (HPU3UYECKIX,
XUMHYCCKUX W OHONOTHYCCKUX (DaKTOPOB B OBITY, MPOMBIIUICHHOCTH,
CEIBCKOM XO3SICTBE




MHUKpPOOpPraHU3MbI U
OKpY>Xaromias cpeja,
B3aMMOOTHOIIEHHS
MHUKPOOPTaHU3MOB MEXITY
coboi

CoocoObl ¥ THIBI ITHTAHHS MUKPOOPraHnu3MoOB. Crioco0bI IIMTaHWs,
HNOCTYIJICHUC UTATCIIbHBIX BCIICCTB B KIICTKY. CDCpMCHTI)I B
KHU3HCACATCIbHOCTH MI/IKPO6H01>1 KJICTKH. HI/IHIGBI)IC HOTp€6HOCTI/I
MHUKPOOPraHU3MOB U THUIIbI IMATAHUS. HpI/IFOTOBJ'IGHI/Ie MUTATCIbHBIX CPEI
JJI1 MUKPOOPraHru3MOB U MECTOAbI CTCPUIIU3ALIHH.

Meraboimsm
MHUKPOOPTaHU3MOB, TTUTaHUE
MHKPOOPTaHU3MOB U

PacnipocTpanenue MUKpOOPTaHU3MOB B Pa3IMYHBIX CyOCTparax: Mo4se,
HAaBO3€, 3¢pHE U JIp. MeToab! KOIMYECTBEHHOTO y4eTa MUKPOOPTaHU3MOB.
Omnpenenenne KaueCTBEHHOTO COCTaBa MUKPOQIIOPEL. Brinenenue YncToix

O6rnocuHTe3 KYJIBTYp MUKPOOPTaHHU3MOB.
IIpespaiuenue Merabonu3M  MUKpoOopraHu3MoB. IIpeBpaimieHne  MHKpOOpraHM3Mamu
MUKPOOpPraHU3MaMH COCIMHEHUH yriepona. MeTabonnyeckne MpOLecchl: SHEPreTU4ecKuil u

COEIMHEHUH yriepoaa

KOHCTPYKTHBHBIH 0OMeH (karabomm3Mm wu aHabGonmsm). [lomydenwe wun
3amacaHue SHepruu B KieTke. CXOACTBO M pa3nnune OpOXKeHUs, bIXaHHS,
aHa’POOHOTO JBIXaHUs. XUMH3M M DSHEpPreTHKa OpOXEHHs, JIbIXaHHS.
AHadpoOHOE JIpIXaHME C WCIIOIB30BAHMEM KHCIOpOJa HHUTPAaTOB W
Cynb(aToB.

IIpespaiuenue
MHUKPOOPTaHU3MaMH
COEIMHEHUHN a30Ta,
docdopa, cepsl, kene3a u
JIPYTHX DIICMCHTOB

Bunpr OpoxkeHmii, OCYyIIECTBIIEMBIX MHKpooprannimamu. OKuciaeHue
OpPraHWYeCKHX COEAMHEHUH MuKpoopraHm3Mamu. CrmprtoBoe OpoXKeHue,
xuMu3M, Bo3Oyautenu. Dddekr [lacrepa. 3HaueHne CIMPTOBOTO OPOKEHUS
B IIPOMBIIIEHHOCTH M CEJIBCKOM X03HCTBE. MUKPOOHOIOTHYECKIE OCHOBBI
BUHONENUs. THIBI  MOJIOYHOKHCIOTO OpoxkeHus, Bo30ynutenn. Poib
MOJIOYHOKHUCIIBIX ¥ TPOITMOHOBOKHUCIIBIX OaKTepHi B JKU3HENESTEIEHOCTH
YeJIOBEeKa, 3[paBOOXPAaHEHUH, IPUTOTOBICHUH KHCIIOMOJIOUHBIX HPOAYKTOB,
KopMoripon3BozncTBe.  CBolicTBa  BO3OyauTeNnedl  3THX  IPOIECCOB,
pacrpocTpaHeHHe W 3Ha4eHHE WX B IIPUPOAE U CEIHCKOM XO3SHCTBE.
Oxucnenue KJIETYATKH, JXUpa W JPYTMX OPraHWYEeCKHX COCIMHEHHM.
Bo30ynurenn u Xon MpoOIEcCOB OKHCIEHHS, MX 3HAYEHHE B TPHPOJAE H
CEJILCKOM XO3SICTBE.

MukpoOHOIOT S TTOYBHI,
CHCTEMa HCII0JIb30BaHUS
ITOYBBI U
MHUKPOOHOIIOTHICCKHE
OCHOBBI ITOBBILIEHUS €€
IJIOAOPOAMS

MuUKpoOHONIOTrHYEeCKHEe TTOYBEHHBIE IPOLECCH NPEBPAIICHHUs BEIECTB M
SHEpPru. MacisHO-KHCIIOe, aleTOHOOyTHIOBOe OpoXKeHus, OpokeHne
TIEKTHHOBBIX BEIIECTB, OpOKEHHUE KIIETYATKH, Pa3JIOKEHHE TeMHILICIITIONO03HI,
JIMTHYMHA, IEKTHHOBBIX BELIECTB, OKHCIEHUE YITIEBOAOPOOB B ITOYBE.
Y4yacTre MHKpPOOPraHM3MOB B KpYyroBOpoTe a3ora B mpupoze. IIpomeccs
MUHEpAJIM3aUH, UMMOOWIM3ALNY, HUTPU(UKALMK W JACHUTPHMUKALINH.
Perymsamust  nenutpudukanym W UMMOOWIM3AIMM  arpOTEXHUYECKUMHU
npuemMamMu. Mepbl 60pbObI C TUCCUMIIATOPHON IEHUTpHU(UKALIEH B TTOYBE.
Bronornueckas ¢ukcanus MoneKkyasIpHOTO a3oTa arMocdepsl. Macmradsl u
3HaYeHHE OMOIOTMYECKON a30T(UKCAUK B TIPHPOJIE.
OHeproaPeKTUBHOCTh M «IKOJIOTHYECKAasl YHCTOTa» OHOJIOTMYECKOTO
azota. CBOOOJHOXMBYIIME, aCCOLMATHBHBIE W  CUMOMOTHYECKHE
azorduxcaropsl. CumbroTnueckas a3oTgukcanus y 6000BbIX 1 HeO0OOBBIX
pacrernii. JlucroBele kmyOeHpkn. CoueraHue  OHOJOTMYECKOTO H
MHHEPAJIBHOTO a30Ta B CEIbCKOM XO3SHCTBE.

[IpeBparieHnss MEKpOOpPTaHU3MaMH COETMHEHHUH cepbl, (ocdopa, sxenesa u
np. KpyroBopor cepsl B mpupone. AcCUMHISTOpHas cCyib(arpemyKius.
Cepobakrepun ¥ THOHOBBIE Oakrepuu. Poib MHKpOOpraHmsMoB B
BBICBOOOXKZACHHHM  KHCJIOTBI W3  OpraHudeckux  Qocdopconepraminx
COC/IMHEHUH W B TepeBOJie HEpacTBOPHMBIX (hocdaToB B pacTBOpUMOE
cocrostane. bronoruyeckoe ceszpiBanue Gocdopa. Porrs MukpoopranusmMon
B QochopHoM muTaHMM pacTeHHi. [IpsMoe UM KOCBEHHOE YydacTHe
MMOYBEHHBIX MMKPOOPTraHM3MOB B TIPEBpALlCHUSIX JKeJie3a, MapraHiia,
ATIOMHHUSL, KaJIUs

MUKpOOHbIE KOMIUIEKCHl IMOYBBI. [IpHHIMIIBI M KOHLENIWH IOYBCHHOU
MuKpoOuosnoruu. [ToHsTHE 0 MUKPOOHBIX KOMIIEKCAX MOYBHI.

OcobOeHHOCTH TOYBBI KakK Cpenbl OOWTaHWS MHKPOOPTIaHM3MOB. ODKOJIOTO-
reorpaMuecKre 3aKOHOMEPHOCTH PACIpPOCTPAHEHUS] MUKPOOPTaHU3MOB B
rouBax. CTpareruu )XU3HeesTeIbHOCTH MUKPOOPTaHU3MOB B TIOUBE.
PaznooOpasue Tpodudeckux B3auMOJICHCTBIH MUKPOOPTaHU3MOB.
[MpyHOMOBI ¥ KOHLENIWH, NPHHATHIE B TIOYBEHHOW MHKPOOWOJIOTHH.
ArposKolloryecKass poib  MOYBEHHBIX MHKPOOPraHW3MOB. 3HA4dCHHUE
MOYBEHHBIX MHKPOOPI'aHM3MOB B IUIOZIOPOAMH IOYBHL. ~Accolmaiyn
MHKPOOPTaHM3MOB C KOpHEBOH cucTeMOW pacreHuil: puzocdepa u




pHU30ILIaHa.
pa3pyLieHun
MHUKPOOHOJIOTHYECKAS
IIOYBEHHOM
OpraHu4eCcKuX

rymyca.

KOHIICTILINN
MHUKPO(IIOpHI

DKojoruyeckas,

pu

3EMCJIb.
Ppa3IMIHbIX

Ponb MOYBEHHBIX MMKPOOPraHM3MOB B 00pa3oBaHMH U
OroxuMuIecKast u
ryMycooOpa3oBaHusI.
PEKyIBTHBALIN
U MHHEPAIBHBIX  YAOOpEHUH,

00paboTKM TOYBBI M MENUOPALMK Ha IIOYBEHHBIE MHKPOOPTaHU3MBI.
Jerpajanys IOYBEHHBIMH MHKPOOPTaHU3MaMH TIECTHLUIOB M JIPyTUX
CHUHTETUYECKUX XUMHUYECKHX BEIIECTB.
Bronornueckast akTUBHOCTH pa3HbIX THIIOB IIOYB, METOABI ONPENCIICHHS
COCTaBa IMMOYBEHHBIX MUKPOOPTaHU3MOB. BHOTEHHOCTH 1TOYB pa3HBIX THIIOB.
[TouBeHHBIE MUKPOOPTaHU3MbI KaK WHIMKATOPbI THIA U IJIONOPOIMS ITOYB.
[IpsMble M KOCBEHHBIC METOIBI ONpENENICHUS] YHCICHHOCTH, COCTaBa M
AKTHBHOCTH TTOYBEHHBIX MUKPOOPTaHU3MOB. YYeT YHUCICHHOCTH OT/EIBHBIX
(DU3MOIIOTHYECKUX TPYIIIL.

3HadycHMe
JHetlicTBue
MIPUEMOB

5.2 Pa3zoenvt (Modynu) oucyuniun u 6uosvl 3aHAMUIL

Ne |HaumeHoBaHHWe pa3jena JUCHHMILIUHBI IIpakrtnu. | JlaGopar. Bcero
Jlexknun Cemunapsl | CPC
n/m 3aHATHSA | 3aHATHA yac.
1. BBenenue B AUCHUILITUHY 2 2 2 6
2. Cucremarnka, MOpQOJIOTHSI, CTPOCHHE
1 pa3MHOXeHHEe OakTepuii (IPOKapHoT) 4 2 2 8
I'eneTnka MUKpOOPraHU3MOB 4 2 2 8
4. Mukpoopranusmsl 1 OKpysKaromas
cpena, B3aMMOOTHOILICHHS 2 2 2 6
MHKpPOOPTaHI3MOB MEKIY OO0
5. MeTaboa13M MUKPOOPTaHU3MOB,
IIATaHUE MUKPOOPraHU3MOB U 2 2 2 6
OuOoCHHTE3
6. IIpeBpaleHne MUKPOOpPraHU3MaMU 4 ) ) 3
COEIUHEHUN yriepoaa
7 [IpeBpareHre MUKpOOpPraHU3MaMHU
coeanHeHuit azora, ocdopa, cepsl, 2 2 2 6
JkKeJe3a U JPyrux AIEMEHTOB
8 MuKpoOHOIIOTHs TTIOYBHI, CHCTEMA
WCIIONIb30BaHMS TTOYBHI U
4 8 12 24
MHKpPOOHOJIOTHYECKHE OCHOBEI
MOBBIIICHUS €€ TUIOJOPOAUs
Hroro 24 22 26 72
Kontpoan -
Bcero 24 22 26 72

5.3 Pa3zoenvt (MoOynu) Oucyunaunsl U MeHcOUCYUNTUHAPHBIE CEA3U C 00ecneuusaemvimu
(nocnedyrwuwumu) oucyuniunamu (3anoaHAEmMcsa RO YCMOMPEHUIO NPENn00asameris)

Ne HaunmenoBaHne 00ecneunBaeMbIX Ne pazgesioB JaHHO# IMCUMIJIMHBI, HEOOXOAMMBIX JIsI
n/n JUCIAILTHH u3yueHust o0ecrneynBaeMbIX JMCUMIIIMH
1 2 3 4 5
1 IlouBoBenEHIE C OCHOBAMHM I'€OJIOTHHI + + + +
2 PacrenueBoacTBo + + + + +
3 DKOIOrHst + + + +




6 MeTtoas! 1 (popMbI Opranuzanum 00y4eHHs

TexH0J10rHM HHTEPAKTHBHOIO 00y4eHNs NIPU Pa3HbIX (OpMax 3aHATHI B Yacax

Dopmbl Jlexkuuu IIpakTHyeckue/ TpeHuHr CPC
MeToambl (uac) ceMHHAapCKHe Macrep-kJacc (420) Bcero
yac
3ausaTus (4ac) (1ac)
Pemenne curyainoHHBIX 3a1a4 2 2
WccnenoBarenbCKUM METOT 2 2
TTonckoBBIM METONT 2 2
HToro vHTEpaKTUBHBIX 3aHATHII 6 6
6.1 Ilpumenenue akmueHvIX U UHMEPAKMUBHBIX MEMOO0E 00yUeHUA
HaumenoBanne
KosnuectBo
Ne ®opma 3aHATHS Tema 3ansaTHA HCI0JIb3yeMbIX aco
4acoB
MeTO0B
1.|1aboparopHoe Jprxanne Mukpo0oB (katabonmsm). Turmbt Pemenne 2
neixanvst. [Iutanue MUKpoOOB (aHA0ONMN3M). | CHTYallMOHHBIX
Tuns! nuTanus 3a1a4
2.|maboparopHoe IIpsimble 1 KOCcBEeHHBIE MeTOABI onpeaenenus | VccnenoBarenbekuit 2
YHUCIEHHOCTH, COCTaBa U AKTUBHOCTHU METOJ
MOYBEHHBIX MHUKPOOPraHU3MOB
3.|maboparopuoe Jerpananusi mouBeHHBIMU ITouckoBblit 2
MUKPOOPTraHU3MaMH NECTHLIUAOB U JPYTUX
CUHTETUYECKHUX XUMHUYECKUX BEIIECTB
4. Hroro 6
7 JlaGopaTopHbIN NPAKTHKYM - He NPedyCMOMpPeEH
Ne n/ Ne pazgena Tpynoem
B AUCHUILUINHBI U3 HaumeHoBaHne 1a60paTOPHBIX padoT KOCTb B
n
Tadmusi 5.1 yacax
BBonnoe 3anstue. TexHuka Ge3omacHOCTH Mpu padore B 1abopaTopui.
[MoaroroBka pacTHTENFHOrO Marepuasa K aHaiu3y, oTOop mpobd i
L. 1 aHanm3a. OmnpeneneHue COAEPKaHMS CyXOro BELIECTBA M BOJBI 2
rpaBUMETpUUECKUM MeTonoM. OrmpeneneHue ChIpod  30JIBL:  CyXOe
030JIEHHE PACTUTENILHOIO MaTepraa U ONpeAEICHUE ChIPOil 30JIBL.
8 IIpakTuyeckue 3aHATHS (CEMHHAPDI)
° pa3nena
Ne pazne Tpyno-
Ne JUCHUIILTHHBI . v
TemaTHka NPAKTHYECKUX 3aHATHI (CEMIHAPOB) €MKOCTB
o/ M3 TA0JTHIBI
5.1. (qac.)
1 1 Metoas! IPUTOTOBICHHS IPENapaTOB MUKPOOPTaHU3MOB 2
2 2 Beissnenue Brimtouenuil. Okpacka cnop. Oxpacka no I'pamy 2
3 3 IIpuroToBneHue NUTATENBHBIX CPEN 2
4 4 KonunuecTBeHHBIH yueT MUKPOOPraHU3MOB B BoJe. CaHUTapHasl OLICHKa 2
BOJIBI
5 5 KonnuecTBeHHBIH yueT MUKPOOPIaHU3MOB B BO3yXE 2
6 6 KonunuecTBeHHBIH yu4eT MUKPOOPIaHU3MOB B IIOYBE 2
7 7 Beienenune uucToil KyasTypbl MUKPOOPTraHU3MOB 2
8 8 IIpeBpalenne MuUKpoopraHu3MaMy coequHeHuil yrepona. [Ipespaienue 2
MHUKpPOOPTraHNU3MaMH a30TCOIEPKAIINX U O€3a30THCTHIX COSMHEHUN




9 Azotodukcupyromme 6akrepun. bakrepuanbablie ynoopeHus 2
10 [peBparienre MUKpOOpraHu3MaMu coequHeHnH Gocdopa, cepol, xenesa 2
11 Orenka OHOIOTMYECKOH aKTUBHOCTH TIOUBBI 2

Hroro 22

9 CamocrosTenbHas padora

Ne paszpena TpynoemkocTh Kontpoun
Ne | auMcnMIIMHBI Temarnka caMoCTOATEIBLHON PadOThLI (4ac.) BBIIOJIHEHHS PAa0OThI
n/n u3 Tao. 5.1 (Oemanuzayus) (Ompoc, Tecr,
JI0M.3a/1aHKe, U T.J1)
1. 1. Ponp  ¢epMeHTOB B KM3HEAEATEIHHOCTH 2 Pegepar
MUKPOOPIaHU3MOB.
2. 2. Pazmuume peaknuii BEreTaTUBHBIX KIIETOK 2 Pedepar
MHKpPOOPTaHU3MOB M 3HJOCHOp Oakrepuil Ha Tecr
BHEIIIHNE BO3JEHCTBUS.
3. 3. Croco0sl Pa3sMHOXKCHUS IIPOKAPHOT 2 Pedepar
(baxTepuii, aKTHHOMHILICTOB, IIIAHOOAKTEPHIA)
4. 4. CBOOOTHOXUBYIIIHE, acCOLMaTUBHbIE 51 2 Tect
CUMOHMOTHYECKHUE a30T(HUKCATOPHI.
Cumbnorrueckas asoTdukcanyus y 0000BbIX 1
He0000BBIX pacTeHuil. JInCToBBIE KIyOSHBKH.
Ponp  mumkpoopranmzmoB B QocdopHOM
MTUTaHUN PAaCTCHUN
5 5. IIpsiMoe M KOCBEHHOE YYacTUE IIOYBEHHBIX 2 Tect
MUKPOOPIaHU3MOB B IPEBPAILEHUSIX KeNe3a,
MapraHia, amoMuHus, kKamms. Coderanue
OMOJIOTMYECKOr0 ¥ MHHEpaJIbHOTO a30Ta B
CEJILCKOM  XO3SMCTBE. JIpIxaHWe MHKpPOOOB
(xatabommam). Tumel geixanusa.  [Intanne
MHUKpP0OOB (anaboim3M). Tumbl muTaHus
6. 6. PazHooOpasue TPOPHUIECKUX 2 Pedepar
B3aMMOJICICTBUI MUKPOOPraHU3MOB Tecr
7 7 IlpyHOUOBI ¥ KOHUENLIMUM  HOYBEHHOU 2 Pedepar
MHUKPOOHOJIOTHH Tect
8 BroreHHOCTh MOYB pa3HBIX TUIIOB 2 Pedepar
9 IlouBenHsle MHKDPOOPIaHHU3MBbI KaK 2 Pedepar
WHJIUKATOPbI THIA U TUIOZOPOAHNS TI0YB Tect
10 IIpsiMble 1 KOCBEHHBIE METOIbI ONPEHCICHUS 2 Pedepar
YUCIEHHOCTH, COCTaBa U  aKTHBHOCTH Tecr
[TOYBEHHBIX MUKPOOPraHU3MOB
11 Ponb  NOYBEHHBIX  MHKPOOPraHHU3MOB B 2 Pedepar
00pazoBaHNHK M pa3pyLICHUU TyMyca Tect
12 OKonoruyeckas, OGuoxumuuecKas U 2 Pedepar
MHUKpPOOHOJIOTHYeCKast KOHLEMINU
ryMycooOpa3oBaHus
13 Herpananus IIOYBEHHBIMU 2 Pedepar
MHKpPOOpPraHU3MaMH TIECTHIUIO0B M JIPyTUX
CUHTETUYECKHX  XMMHUYECKHMX  BELIECTB.
3HaueHne MOYBEHHOM MHKpOQIIOpPH IpU
PEKYJIBTHBALUH 3EMENb
Hroro 26




10 ITpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (Pad0T) — HE IPEAYCMOTPEHBI

11 IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOI Y4e0HOH JUTEPAaTYPbl, HEOOXOAUMOI 1JIS OCBOEHHS JMCLHUIIJIMHbI
(MonyJis)

11.1 Ocnoenan numepamypa

1.Emues, B.T. Mukpobuonorus: yue6nuk /B.T. Emues, E.H. Mumycrun. — 8-e u3n., ucnp. u gon. — M.:
IOpaiit, 2017. — 445 c. — ISNB 978-5-534-04584-0.

2. Muxkpobuonorus: yueonuk /O.J1. Cunopenko, E.I. bopucenko, A.A. Banbkosa, JI.U. Botino.- M.: TH®PA-
M, 2016. - 286 c. — ISNB 978-5-16-009743.

3.CanuTapHas MukpoOuonorus: y4de6. mocoome / PI. TocmanoB, A.X. Bomnkos, A.K. lammymmma, A.U.
NbparnmoBa. — 3-e u3a., crep. — CII6.: Jlans, 2018. — 252 ¢. — ISBN 978-5-8114-1094-1.— URL:
https://e.lanbook.com/book/103139 (mata obpamenus: 25.10.2019). — PexwumM nocTyma: 1O TOATHCKE
IpuMI'CXA. — TeKCT: 2NEeKTPOHHBII.

11.2 lono/IHUTE/ILHAS JINTEPATYPA

1. Muxpobwuomnorus: yaeoHoe iocodue / PI. Tocmanos, A.K. Tamuymmms, A.X. Bonkos, A.W. M6parumosa.

— 3-e mn., crep. — CII6.: Jlams, 2019. — 496 c. — ISBN 978-5-8114-1180-1.— URL:
https://e.lanbook.com/book/112044. — Pexum pmoctyma: mo mommucke [IpumM['CXA. — Tekcr:
JJIEKTPOHHBII.

2. lammpo, S1.C. Mukpobuonorus: yaeonoe mocooue / S.C. llamupo. — 2-e uzn., ucnp. — CII6.: Jlans,
2019. — 308 c¢. — ISBN 978-5-8114-3889-1. — URL.: https://e.lanbook.com/book/116381. — Pexum

noctyna: o nonnucke [puMI'CXA. — TekcT: 2eKTpOHHbBIH.

11.3 IlepeyeHb y4eOHO-METOAUYECKOT0 0OecieyeHusi 0 OCBOEHHIO I CUMIIJIMHBI (MOXYJIs1) M 11
CAMOCTOAITEJIbHOM Pa00ThI 00y4AIOIIMXCH

1. TlouBeHHast MHKpOOMONOTHS [DJNEKTPOHHBI pecypc]: METOAWYECKHe YKa3zaHWs ISl OCBOCHHMS
JUCIUILIMHBL (MOIYIIsT) OOy4alomUMUCs OYHON M 3a09HOM (opM OOy4eHHs IO HalpaBiICHHIO MOATOTOBKH
35.03.03 Arpoxumust u arponouBoBeaeHue / coct. H.E. Epoxuna. ®I'bOY BIIO Ilpumopckas I'CXA. —
DJIEeKTpOH. TeKCT. naH. - Yccypuiick: [IICXA, 2019. — 34 ¢. — Pexxum noctyma: www.elib.primacad.ru

11.4 Ilepeyenb HH(OPMALMOHHBIX TEXHOJIOTHi, HCIOJIb3YEMBIX IIPH OCYINECTBJICHHH 00pPAa30BaTeILHOIO
Nnpouecca no JUCHHILINHE (MOAYJII0), BKJIIOYAsA IepedeHb NPOrpaMMHOro odecnedyeHus 1 MH(YOPMALHOHHBIX
CIIPABOYHBIX CHCTEM

Microsoft Windows 7 IIpodeccuonansnas (SP1) (JInnensus 46290014 ot 18.12.2009 r., nocTostHHAs) -
Microsoft Office 2010 (JInnenzus 47848094 ot 21.10.2010 ).

11.5 Ilepeyens pecypcoB HHPOPMALMOHHO-TEIeKOMMYHHUKALMOHHOI ceTH « AHTEepHeT», HEOOXOIMMBIX /ISl
OCBOEHMSI JMCIUIIIUHBI (MOYJI51)

1. Hayunas snexrponHast oOubnnorexa eLibrary.ru;

2. DnexrponHas 6nbnamnoreka m3narenscra OO0 «M3parensctBo Jlaney Jlorosop Ne 21 Ha okazanme yciyr
O NPEAOCTaBICHUIO TOCTyMa K AeKTpoHHBIM nu3aanusam 08.04.2019 r. o 16 anpens 2020 .

3. Onexrponnas oubnmmorexa ®PI'BHY ITHCXB dorosop Ne 10 YT/2019 Ha okazanue yciayr 1o o0ecreyeHnIo
JocTyna K 3JeKTpoHHbIM HH(opManuoHHeIM pecypcam PI'BHY IIHCXDB uepe3 TepMuHan yaajaeHHOTO
noctyna 20.02.2019 1. - 26.03.2020 1.

4. DOmnexrponHas Oubmmoreka  ¢axynsrera nouBoBexeHus MIY  wum. M.B.  Jlomonocosa:
http://www.pochva.com/?content=1(cBOOOIHBII AOCTYII).

5. DOmnekrponHas wuH(pOpManuoHHO-oOpasoBarensHas cpexa DPI'BOY BO  Ilpumopckas I'CXA
http://de.primacad.ru

12 Onucanne MarepuaJbHO-TEXHUYECKOl 0a3bl, HeOOXOAMMOM JJIsl OCYLIECTBJIEHUSI 00Pa30BaTeJIbHOIO
npouecca 1no JMcuuIuHe (MoayJiio)


http://www.elib.primacad.ru/
http://www.elib.primacad.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/defaultx.asp

HaunMenoBanue cnenuaJbHbIX OCHAIIEHHOCTH CNEeNUAJIbHBIX MOMEIEHNI U MOMeIleHn 1151
MOMeIeHUH U MOMeLeHUI 115 CAMOCTOSITEJIbLHON PadoThI
CaMOCTOSITEIbLHOM PadoThI

692519, [Tpumopckwuii kpaii, . Yecypumiick, | Komriekr crenuansHol yueOHOW mebenu (70 mocamouHBIX MECT).

ya. PaznoneHas, 1. 8a Jlocka aynuropHasi MestoBasi. Y 4eOHO-HAIISIJHbIC TIOCOOHS.

Ayn. 3 — JleknuoHHas. MynsTiMenuitnoe 000pyZOBaHHE IIEPEHOCHOTO THIA: IIPOEKTOP
Epson EB-X72; skpan Projecta 145x145 cm Ha mraruse; HOyTOyK

Y4eOHast aymuTopust IS IPOBEACHUS 15,6" Lenovo B590.
3aHATHH JCKIIMOHHOTO TUTIA

692519, IMpumopckwuii kpaii, . Yecypwmiick, | Komrmekr cnenuaipHO# yaeOHO# Mebenu (16 mocaogaHbIX MECT).

yi. PaznonbHas, 1. 8a Jocka menoBas
Ayn. 131 — naGoparopus arpOXMMHHU U IMpubopsr: KOK — 3, Becs! ananuruueckue, pH mMeTp, AUCTHILIATOP
CHCTEMBI YI0OpEHHil. «3Jkorect — 110PH», Mukom —1, pH-metp, ®OK —56M, nonomerp

E3 40, Becer BJIKT —500, Memanku MarHWTHBIC, TIcdb My(QelbHas,
YueGHast ayIUTOPHsL JUIS POBELCHHUS TOMOTEHHU3aTop, 00pa3Ibl MUHEPAIBHBIX YAOOpEHMA, TaboparopHas

3aHITHI CEMUHAPCKOTO TUIIA, KyPCOBOTO Hnocyna.
MPOEKTHPOBAHUS (BBIOIHCHHUS KypPCOBBIX

paboT), TPYIIOBEIX ¥ HHAWBHIYaIbHBIX MynsTrMenuitnoe 000pyioBaHHE IIEPEHOCHOTO THIA: poektop 3D
KOHCYJIBTallUi, TEKYIEro KOHTPOJIS U NEC V260X; skpan Projecta 145x145 cm Ha mraruBe; HOyTOyK
MIPOMEKYTOYHOH aTTecTalul Samsung R530 15.6.

692519, [Ipumopckwuii kpaii, . Yecypwmiick, | Komrmekr crienmanbHON yaeOHOH Mebenu (55 mocamogabix MecT), 17
ya. PaznoneHas, 1. 8a 1K Intel Celeron E3200 2,4 GHz, npunrep, ckaxep.

YuTanpHBIA 3aIl.

Aynmutopus  ans CaMOCTOATENIBHON
TIO/ATOTOBKH O0yYaroNuXcst

13 @oH/I OLEHOYHBLIX CPEICTB [JIsl MPOBEICHHMS MPOMEXKYTOYHOH aTTecTauH O00y4Yaloluxcss 10
JMCHHUIIUHE (MOLYJI10) (ABJISETCS OTAEJIbHbIM IOKYMEHTOM).

14  IlepeueHb y4eOHO-METOAUYECKOr0 O0eCIEeYCHHsS] JUIA CAMOCTOATENbHOH PadoThl o0ydaromuxcs IO
JMCHHUIIUHE (MOLYJII0)

1. TlouBeHnass MuKpoOHomorus. MeTomuuecKre YyKa3aHus K MPOBEACHHIO JIabopaTopHBIX pador,
BBITIOJTHEHUIO KYPCOBOM M KOHTPOJIFHOH padOT oOOydaromuMucs OYHOW M 3a04HO (opM oOydeHus
HarpaBineHus noarotoBku 35.03.03 Arpoxumust u arponouBosenenue/ coct. H.E. Epoxuna; ®I'BOY BO
II'CXA. — Yccypuiick, 2019. — 43 c.

15  Oco6enHocTH peajuM3allMid AUCHUIVIMHBI  (MOAYJIsA) JJas  O0y4YalOIIUXCSl € OrpaHM4YeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI M1 MHBAJIM0B

15.1 Hanuuue coomeemcmeyomux yciaoeuil peanu3ayun OUCYUnIunsl (Mooyis)

s oOyyarommxcst U3 4nciia HHBAIMJIOB M JIUL] C OPAaHNYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI HA OCHOBaHHUHU
MMMCbMEHHOTO 3asBJICHUS JUCHUIUIMHA PEaJM3yeTcsl C YYEeTOM OCOOCHHOCTEH MCHXO(PHU3NYECKOro pa3BHUTHA,
WHIMBUIYANbHBIX BO3MOXKHOCTEH M COCTOSHHS 3[0pOBbsl (#ajee - WHAWBUAYaJIbHBIX OCOOCHHOCTEN).
ObecnieunBaeTcsi COONIONEHHUE CIEAYIONMX OOIMMX TPeOOBAHMIl: MCIONB30BAHUE CIICIMATBHBIX TEXHHYECKHX
CpencTB OOy4YeHHS KOJUIGKTMBHOTO W WHAMBHUIYAIGHOTO TIOJIB30BAaHMS, MPEIOCTaBICHHE YCIyI acCHCTeHTa
(moMomIHNKa), OKA3bIBAIOIIETO TAaKOMY OOydalomeMycss HEeOOXOAMMYIO TEXHHUYECKYIO IIOMOIIb, oOecrieueHne




A0CTylla B 3JaHWUA W TMOMCHICHUA, TAC HNPOXOIAAT 3aHATUA, APYruc YCIOBHA, 0e3 KOTOPbBIX HEBO3MOXXHO HWIIN
3aTPYAHCHO U3Y4YCHUC JUCHUIIINHBI.

15.2 O6ecneuenue codoneHns o01MX TpedoBaHuii

[Ipn peanuzanuy AMCHMIUIMHBI HAa OCHOBAaHMM IHCBMEHHOTO 3asBICHHS OOydYaromierocst odecreynBacTcs
COOJIOfEHNE CIEAYIONMX OONmMX TpeOOBaHWN: MPOBEACHHE 3aHATHH ISl CTYICHTOB-MHBIMIOB W JIMI[ C
OTpaHWYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI B OJHOW ayAMTOPHH COBMECTHO C OOy4aroUIMMHCS, HE MMEIOLIMHU
OTpaHWYECHHBIX BO3MOXHOCTEH 3II0POBBS, €CIIM 3TO HE CO3/aeT TPYIHOCTEH Ayl 0OyYalOLIMXCs; NMPHUCYTCTBHE B
ayINTOPUH ACCHUCTEHTA (aCCHCTEHTOB), OKA3bIBAIOIIETO(MX) 00yYarOIMMCsl HEOOXOANMYIO TEXHHUECKYIO TIOMOIIb C
YUETOM MX WHIMBHIYaJIFHBIX OCOOCHHOCTEI Ha OCHOBAaHMH ITMCEMEHHOTO 3asIBJICHNUS; TI0JIb30BaHUE HEOOXOIMMBIMHU
00yJaroImmMest TEXHUUECKIMH CPEICTBAMHU C yYETOM MX WHIIMBHYaJIbHBIX 0COOCHHOCTEH.

15.3 loBeneHnue 10 cBeieHNS 00y4AIOIIMXCH ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 30POBbSI B JOCTYITHOH 1JIsl
HHX (popMe Bcex JIOKAJIBHBIX HOMATHBHBIX akToB @®T'BOY BO IIpumopckoii 'CXA

Bce nokansnele HopMatuBHbIe akTel PI'BOY BO Ilpumopckoit I'CXA mno Bompocam peanusanuyl JaHHOU
JUCIUITIMHBL (MOIYJISI) OBOZISTCS 0 CBEACHHS OOYYalOIIMXCSl C OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3/10POBBSI B
JOCTYIHOM a7t HUX (opme.

15.4 Peasumsanus yBeJIMYEHUS] NPONAO/IKUTEJBLHOCTH IPOXOKACHHS] NPOMEKYTOYHOH arrecTanMu IO
OTHOLIEHHIO K YCTAHOBJIEHHOMH NMPOJAOTKUTEIBLHOCTH J151 00yYaI0IIerocsi ¢ OrpaHM4eHHBIMH BO3MOKHOCTSIMH
310pPOBBsI

CDopMa IpOBCACHUA TeKyIIIeﬁ u HpOMC)KyTO‘IHOﬁ arTeCTaluu 110 JUCHUILINHE IJIA 06yanOHII/IXC$I HWHBAJINJ0B
n g € OIrpaHUYCHHBIMHM  BO3MOXXHOCTAMHU  3J0POBbsA  YCTAHABJIMBACTCA C Y4YCTOM HHIAUBUAYAJIbHBIX
HCI/IXO(i)I/I?)I/ILIeCKI/IX ocobeHHOCTEH (YCTHO, INHUCbMCHHO Ha 6yMare, NUCBMCHHO Ha KOMIIBIKOTEpPE, B q)opMe
TCCTUPOBAHUA U T.H.). HpO,HOJ'I)KI/ITCJ'H)HOCTL MIPOXOKACHU S HpOMC)KyTO‘IHOﬁ arrecraduy II0 OTHOIICHHIO K
YCTaHOBHeHHOﬁ MNPOAOJDKUTCIBHOCTH  YBCJIIMYMBACTCA IO MHMCbMCHHOMY  3as4BJICHUIO 06yqafomer0(:ﬂ C
OrpaHNUYCHHBIMU BO3MOXHOCTAMUA 3J0POBbA. HpOHOJ'DKI/ITGJ'H)HOCTI) IIOATOTOBKHA 06yqafomeroc;1 K OTBCTY Ha 3a4€TC
YBCJIMYMBACTCA HC MCHEC YC€M Ha 0,5 qaca.



