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YpoBeHb 0CHOBHOM npodeccHoHAILHOM 00Pa30BaTEIbHOM MPOTPAMMBbI

aKaJieMu4ecKkuii OakagaBpuar

Hanpagienue nmoarorokn  35.03.03 Arpoxumusi ¥ arporo4BOBEICHUE
(HOMep, YPOB€EHb, NOJIHOE HAUMEHOBAHUEe HanpaeleHus nodeomosku)

Hanpasiaennocts (mpopuiib)  ArposKoJIOTUs
(nonroe HaumeHoganue npoguns nanpasienusi noocomosxu uz OIOII)
®opma o0yueHHs OYHas!, 3a04HAS

(ounas, ouno-3a0uHas (6euepHas), 3a04Has)

HHCTUTYT 3eMIIEYCTPOMCTBA U arpOTEXHOJIOTUIA

(coxpau;eHHoe U nojiHoe HaumMeHoB8aHue uHcmumyma)

Craryc nmcuuniaunHbl BapuatusHas - b1. 0.24

(bazosas, eapuamusHas, axkyIbmamueHas, no ebloopy)
Kypc 3 Cemectp 6
Yueonblii niian Hadopa 2023 roma U MOCIEAYIONINX JIET

Pacnpez{e.ﬂeﬂne paﬁo‘{ero BPpEMEHU:

PACITPEJJEJIEHUME 10 CEMECTPAM

CEMECTP Y4eOHbIe 3aHATHS ®opma UTOroBOM
(gac.) arTecranuu (3ad.,
OB]_H.I‘/II‘/'I KowrakrHas paGora CamMocTosTeIbHas 3a4.C OIICHKOM,
OBBEM pabora (CP) KOHTPOJIb 9K3.)
BCEI'O | JIEKLIIMM | JI3 |II3| KIIKP |APYT'UE
BUJbI
(CP)
1 2 3 4 5 6 7 8 9 10
2 144 54 18 36 - 63 27 JK3aMeH
3 144 54 18 36 63 27 JK3aMEH
3/0 1
KYPC 144 14 6 8 - 121 9 3AYET
I?Z/S(’)Pé 144 14 6 8 126 4 JK3aMeH
HUTOIro 288/288 | 108/28 36/12 |72/16 -/- 126/247 54/13 IK3aMeH/IK3aMeH

OO61mast TpyIo€MKOCTh B COOTBETCTBHH C yU4EOHBIM TUTAHOM B 3a4€THBIX equHumax 8 3ET.




JIucr corimacoBanui

PaGouas mporpamMma cocrtaBiieHa ¢ yuyeToM TpeboBanuii DenepanbHoro ['ocynapcTBeHHOTO
oOpasoBarenpbHOro craHgapra Beicimiero oopazoanus (PI'OC BO 3++) mo HampaBieHHIO
nmoaroroBkr  35.03.03 ArpoxuMmus W arpornodBoBeicHHE (MIporpaMma OakajaBpuara),
YTBEPKJICHHOTO [Ipukazom MunHOOpHAyKH OT 26 HIOIA 2017 r N 702,
3apeructpupoBanHoro B Muntocte Poccuu 15 aBrycrta 2017 r. Ne 47786

Pabouas nporpamma onmoopena Ha Cosere U3uAT « 17» mapta 2023 1., mpoTokos Ne 4



1 ean u 3aga4u AUCHUIJIMHBI (MOIYJIfA):

Heab: chopmupoBars y 0OydaromUXcsl 3HAHHSA, yMCHHMS M HAaBBIKM 110 OCHOBaM OOINE M crenuambHOM
MHUKpPOOHOJIOTMM ¥ YMEHHMH HCIIOJb30BaHUS TOJNYYEHHBIX 3HAHWH JUIA PELICHHs MPaKTHYECKHX 3a/ad CEeIbCKOTO
XO3SICTBA B COOTBETCTBHH € (POPMYITUPYEMBIMH KOMITCTEHIIUAMH.

3agauu:

- M3Y4IHUTHh CHCTEMATHKY, MOP(OJIOTHIO, TEHETHKY U pa3MHOKEHHE OakTepuii; MeTaboiIn3M MHUKPOOPTraHU3MOB,

y4acTHe MUKPOOPraHM3MOB B PEBPAIICHUAX PA3IHIHBIX COCIHHCHHUN;
- U3YYUTh IOYBEHHBIC MHKPOOPTaHU3MBI U OCBOMTH METOJBI ONIPEACIICHUS HX COCTaBa U aKTUBHOCTH;
- c(opMHpPOBaTh MOHATHSA O POJIM MHUKPOOPTaHU3MOB B II0YBOOOPA30BaTEILHOM IIPOLIECCE H BOCIIPOU3BOICTBE

mjiogopoaus 1mo4s, MI/IKpO6I/IOHOFI/I‘{eCKI/IX nponeccax npu XpaHCHUM 1JI040B U OBOIIIEH.

2 MecTo qucuunJIUHBI (MOYJISI) B CTPYKTYpe 00pa3oBaTeIbHONH MPOrpaMMBbI: JUCIUILIMHA 00s3aTeNbHON

yacTu (BapuarusHas) b1.0.24

3 Ilepeyenb MIAaHMPYEMBIX pe3yJbTAaTOB OOy4YeHHUs] MO JUCHHUIUINHE (MOIYJII0), COOTHECEHHBIX €
IUIAHUPYEMBbIMH pe3y/ibTaTaMu 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl

Kommnereniiu, popMupyeMbie B IPOIECCE OCBOCHUS TUCIUILTHHBI (MOIYIIS):

Kon xommerennmnu

Hanmenosanne KOMIICTCHIINH

Kon unnukaropa
JIOCTHOKEHUS
KOMIIETEHIINH

Hanmenosanme HHAWKATOpa
JOCTHXKCHHA KOMIICTCHIINN

OomenpogeccuoHaibHbIe KOMIIETEHIIUH

OIIK-1

Cnocoben  pemarb  TUIIOBBIE
3a7a4u npodeccronaabHON
JIeITEIbHOCTH Ha OCHOBE 3HAHMH
OCHOBHBIX 3aKOHOB
MaTeMaTH4YECKHX U eCTECTBEHHBIX
HayK c NpUMEHCHUEM
UHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOT Uil

W] -1 OTIK-1.1

Hcnonb3yer 3HAHHS
OCHOBHBIX 3aKOHOB
MaTeéMaTH4YCCKUX H
€CTeCTBEHHBIX HAyK ISl
petieHus 3a1a4 B
npodeccruoHanbHON
JIESITeIIbHOCTH

B pesynbrate u3ydeHus TUCIUIUTAHBI (MOYIsS) 00yUYaONTUIACS TOJIKEH:

3Hamb:

- OCHOBHBIC 3aKOHBI MATeMAaTHYECKHX W ECTECTBEHHBIX HAyK Ul PEIICHHS 3ama4 B HPOPECCHOHAIBHON
nesirensrocta (U -1; OTIK-1.1);

YMETh!

- IPUMEHSATh OCHOBHBIC 3aKOHBI MATEMATHYECKUX M €CTECTBEHHBIX HAYK VTS PELICHUS 33184 B MPO(eCCHOHATBHON
nestensHoctd (M -1; OIIK-1.1).




4 O0beM TMCUUNIMHBI (MOXYJIST)

B 3a4YECTHBIX ¢AMHUIAX ¢ YKAa3aHUEM KOJINYECTBA aKATEeMHUYECCKHUX 1aC0B,

BbIIeJICHHBIX HA KOHTAKTHYIO pa6oTy o0y4alomuxcs ¢ mpenoaaBareieM (110 BUAAM y4eOHBIX 3aHATHI) M HA
CAMOCTOSITEIbHYI0 Pa0oTy 00y4aroImuXCs

06111351 TPYAOCMKOCTb JUCHUITIMHBI COCTABJISCT 8 3a4eTHEIX CANHUIIBI.

. CemecTpbl, Kypc Bcero
Bup yueOHoii padoThl
2 ceM 3 cem 1 kype3/o | 2 kype3/o Yacos

AynuTopHble 3aHsATHs (KOHTaKTHasi pagora | 54 54 14 14 108/28
¢ o0yyalomummucs),
(Bcero)
B Tom uucne: - - -
Jlexiyn (JT) 18 18 6 6 36/12
[Ipaktuueckue 3ausatus (113)
JIaboparopusie padotsr (JIP) 36 36 8 8 72/16
Cemunapsl (C)
Konmoxsuywmsl (K)
KoHTpois camocTosTehHOM paboTh 27 27 9 4 54/13
pyeue suovl ayoumoprou pabomol
CamocrosiTeJibHasI paGoTa (Bcero) 63 63 121 126 126/247
B tom uucre: - - -
Kypcogoii mpoekr (pabota)
PacuetHo-rpaduueckue padotsr (PT'P)
Pedepar (P) 20 20 20 40/20
KonTponsHas padora (KP) - 26 -/26
pyaue 8uovl camocmoamenvHoil pabomul 43 43 101 100 86/200
W3y4eHnne HOpMaTUBHBIX
JIOoKyMeHTOB [loarotoBka
JIOMAIIIHETO 3a/IaHHs
Bun npoMexyTo4HOHU aTTecTauuu (3a4€T, JK3aMeH 9K3aMeH 3ayer 9K3aMeH
3a4€T C OIIEHKOH, 9K3aMeH)
Oo1u1ast Tpya0EMKOCTb, Yac 117 117 135 140 234/275

5

CoaepxxaHue IMCUMILIMHBI (MOOYJIsI), CTPYKTYPUPOBaHHOe MO TeMaM (pa3jgeiaM) C YyKa3aHHeM

OTBCJICHHOI'0 HA HUX KOJHYE€CTBA aKaJIeMHUYE€CKHUX YaCcOB U BUA0B y‘-leﬁHl:IX 3aHATHI

5.1 Cooepotcanue pazoenoe (mooyneit) oucyuniunsl

HaumeHnoBaHue pa3sneia

Ne ni/m NHCIHILIHHBL Conep:xaHue paziena
1. Bsenenue B tuciuminHy OObeKThl, HCTOpHSA, 3a/Jadd, HANpPaBICHHWS U TEPCHEKTHUBBI Pa3BUTHUS
MukpoOuosorud. OOBEKTHI W UCTOpPHUS  MUKpOOMONOruH. 3HaueHHe
MUKPOOPIaHU3MOB B MPUPOJE U KU3HEAEITENbHOCTH YeIOBEKa. 3aJauu U
OCHOBHBIEC HAIPaBJIECHUs] B MUKPOOHOJIOT U
2. Cucrematuka, Mmopdonorus, | Mopdonorus © cHCTeMaTHKa MHUKPOOpPraHm3MoB. OCHOBHBIC TPYIIIBI

CTPOCHHUE U PA3MHOXKCHUE
Gaxrepuii (MpOKapHoT)

MukpoopranusmMoB.  CrpoeHme  OakrepwanpHON  KieTkn. Poct
pasMHOXKeHHEe OakTepwit. OCOOESHHOCTH CTPOEHHUS KIETOK JYKapHOT.
Mopdomnorust u CTpyKTypa MpOKapuoT, CIIOCOOBI UX PEIPOAYKIMH. MeTombI
MHUKPOCKOIIMM ¥ TPHUTOTOBICHHS mpemaparoB. OOmue cBeneHHS 110
CHCTEMaTHKe ¥ HOMEHKJIAType NpoKapuoT. [IpHHIUIEI (EeHOTUINYECKOH U
¢unorenernyeckoil cucrematuku. OCHOBHBIE TaKCOHOMHYECKHE TPYIIIIBI
GakTepuii




T'eneTuka MUKPOOPraHnu3MoB

OTHoLIEHNEe MUKPOOPraHU3MOB K ()aKTOpaM BHELIHEH cpebl. 3aBUCHMOCTh
MHUKPOOPTaHM3MOB OT BOJHOTO pEXHUMa M  KHCIOTHOCTH  CPEJBbI,
TeMIlepaTypbl, JaBJICHUS, XMMHUYECKUX BEIIECTB, paauanuu. OTHoIlIeHHe
MHUKPOOPraHM3MOB K KHcClIopoay. Pasnuume peakuuu Ha BHEIIHHE
BO3JICHCTBHA  BEreTaTHBHBIX  KIETOK M JHIOCHOp  OakTepuii.
[IpenoTBpaineHne pa3BUTHA MHUKPOOPTaHU3MOB C IOMOIIbIO (PU3NYECKHUX,
XAMHYCCKUX ¥ OHONOTHYECKHX (AKTOPOB B OBITY, NPOMBIIUICHHOCTH,
CEJIbCKOM XO35HCTBE

MuKpoOpranusmsl 1
OKpYy>Karollas cpena,
B3aHMOOTHOIIICHUS
MHKPOOPTaHU3MOB MEXKIY
coboii

CriocoOpl W THUOBI TNHTaHUS MHUKPOOpraHm3MoB. CrocoOBl MUTaHWUA,
MOCTYIUICHHE  TNHUTATeNbHBIX BEIIECTB B  KIETKy. @DepMeHTH B
KU3HEIEATENFHOCTH  MUKpOOHOW  KieTku. [lmmeBsle  motpeOHOCTH
MHKPOOPT'aHH3MOB M THIBI NUTaHUSA. [IpUrOTOBIICHHE NHTATEIBHBIX CPen
JUIS MUKPOOPTaHU3MOB M METOJIbI CTEPHIIH3ALIIH.

Merabonusm
MHUKPOOPTaHU3MOB, IIUTAHUC
MHKPOOPIaHU3MOB U

PacnipocTpaneHre MUKpOOPraHU3MOB B pa3iIMYHbIX CyOCTparax: mo4se,
HaBO3e, 3e€pHE U Ap. MeTobl KOIMYECTBEHHOTO y4eTa MUKPOOPTaHU3MOB.
OmnpeneneHne KaueCTBEHHOTO COCTaBa MUKPO(IOpPEL. BrineneHne 9ncTeix

6uocuHTe3 KyJBTYyp MUKPOOPTaHU3MOB.
[IpeBpamenne Merabonu3M  MuKpoopraHm3MoB. IIpeBpamenne MHKpOOpTraHM3MaMu
MHUKPOOpPTaHU3MaMHU coefMHEHUH yriepona. Merabonnyeckue MPOLECCH: IHEPTETUYECKU U

COEMHEHUH yriieponaa

KOHCTPYKTUBHBIH 0OMeH (katabonmm3m u aHabonusMm). Ilomyuenme u
3alacaHyie dHEprud B KieTke. CXONCTBO M pa3inuue OpOXEHHs, IbIXaHHS,
aHa’pOOHOTO JbIXaHHA. XHMH3M W DHEpPreTHKa OpOXKCHHUS, IbIXaHUSL.
AHa’poOHOE JpIXaHME C WCHOJNB30BAHUEM KHCJIOpOJa HHUTPAaToB U
cynb(haToB.

IIpeBpaienue
MHUKpPOOpTraHH3MaMHu
COCIMHEHUT a30Ta,
dhocdopa, cepsl, xese3a u
JIPYTUX DJIEMEHTOB

Bunsl OpokeHHH, OCYyIIECTBISEMBIX MHUKpoopranuzmMamu. OKHCIeHHe
OpPTaHWYECKHX COEIMHEHHH MHKpooprannsMamu. CIHpPTOBOE OpOXKEHHE,
XUMH3M, Bo3Oyautenn. D¢ dext [lactepa. 3HaueHHE CIUPTOBOTO OpOXKEHHS
B IIPOMBIIUIEHHOCTH H CEITLCKOM X03siiicTBe. MHKPOOHOIOTH4YECKHE OCHOBBI
BUHONENMs. THUIBI  MOJIOYHOKHCIIOTO OpokeHHs, Bo30Oyaurenu. Ponb
MOJIOYHOKHCIIBIX M TPOIHOHOBOKHCIBIX OakTepuil B KU3HEAEATECIHHOCTH
YeJIOBeKa, 3[paBOOXPAHEHHH, PUTOTOBICHUH KHUCIOMOJIOYHBIX IPOAYKTOB,
kopMmompomsBoacTBe.  CBoifcTBa  BO3OyauTened  3TUX  IPOILECCOB,
pacnpocTpaHeHHe ¥ 3HAUYCHHE WX B MPUPOJEC M CEJIBCKOM XO3SIHCTBE.
OkucieHne KIEeTYaTKH, >XHpa W JPYIMX OPTaHWYECKHX COEIMHEHHH.
Bo30yaurenu v X0 MpPOLIECCOB OKUCIEHUS, WX 3HAYCHUE B MPUPOIE U
CEJICKOM XO3SHCTBE.

Mukpo6HoIoTHs TOYBHI,
cHCTeMa MCIOJIb30BAHMS
TIOYBBI U
MHUKPOOHOIOTHYECKIE
OCHOBBI IIOBBIIIICHUS €€
TUIOAOPOHS

MuxkpoOnosoruyeckue IMOYBEHHbIE IPOIECCHl NPEBPAIIEHUS BELIECTB U
SHEprud. MacIsIHO-KHCIIOe, aleTOHOOYTHIIOBOE OpOoXKeHHsI, OpoXeHHe
MIEKTHHOBBIX BEUICCTB, OPOKEHUE KIETYATKH, PA3IOKCHHE TEeMHUIICIUTION03EI,
JIUTHUHA, TIEKTHHOBBIX BEIIECTB, OKUCIICHHE YIIICBOAOPOIOB B MIOYBE.
YyactHe MHKpOOPTaHH3MOB B KPYrOBOPOTE a30Ta B mpupone. Ilpomeccs
MHUHEpaIN3aliid, MUMMOOWIN3AMH, HUTPUPHUKALMHM U IEHUTPUDHUKALIUH.
Perynsmust  neHuTpudUKAIH W AMMOOWIM3ALUH  arpOTEXHUYECKUMU
nmpreMaMu. Mepbl 00psObI ¢ AUCCUMIIIITOPHON ACHUTPU(UKAIIEH B TIOUBE.
buonornueckast hukcaryst MOJIEKyIIpHOTO a3oTa arMocdepbl. MacmTalsl 1
3HaYeHHE OMOJIOTUIECKOH a30T(hUKcaK B IPUPO/IE.
OHeproapHeKTUBHOCTb W  «IKOJIOTHUYECKash YHCTOTa» OHOJIOTHYECKOTO
azora. CBOOOJHOXMBYIIME, acCOUMAaTHBHbIE W  CUMOHOTHYECKHE
azordukcaropsl. CuMmOuoTHYECKas a30T(UKcaIs y 6000BBIX U HEOOOOBBIX
pactenmii. JluctoBble KiyOeHbkH. CoueTaHue OHOJOTHYECKOTO H
MHUHEPAIBLHOTO a30Ta B CEJILCKOM XO3SHCTBE.

[peBpamennss MUKpOOpraHu3MaMu COEIMHEHUH cephl, Gocdopa, xenesa u
np. KpyroBopor cepsl B mpupone. ACCUMHIATOpHAs CyIb(haTpemTyKIHs.
Cepobakrepun ¥ THOHOBBIE Oakrepuu. Poib MHKpPOOpPraHm3MoB B
BBICBOOOXKZAEGHMHM  KHCJIOTBI W3  OpraHudeckux (ocdopcoaepxkammx
COCIMHEHUH M B TEpeBOZe HEPacTBOPHMBEIX (ocdaToB B pacTBOpEMOE
cocrosHue. bruonornyeckoe cBsa3pBanne hocgopa. Ponb MUKpOOpraHH3MOB
B QochopHoM mHTaHWMM pacTeHui. [IpsMoe ¥ KOCBEHHOE YydacTHe
MOYBCHHBIX MHKPOOPTaHM3MOB B MPEBpAIlCHUAX >Kee3a, Maprasia,
AITFOMUHUS, KaJIHs

MukpoOHbIE KOMITIEKCHl TOYBBI. [IpUHIMIBI M KOHIEHIIMM TOYBEHHOM
MuKpobnonorun. ITIoHATHE 0 MUKPOOHBIX KOMITJIEKCAX TTOYBHL.




ArposKoyiornueckas  poib
MHUKPOOPTaHH3MOB  C
pH30ILIaHA.
pa3pyLeHIH rymyca.
MHKPOOHOJIOTHIECKas

MTOYBEHHOW  MHUKPOIOPHI
OpPraHM4YecKuX H

(PU3HONIOTHYECKHUX TPYIIL

KOHIICIIINH
pH

MHHEPATbHBIX
00pabOTKH TIOYBBI M MEIHOPAIMM Ha TOYBCHHBIE MHUKPOOPTaHU3MBL.
Herpaganus MOYBEHHBIMU MHUKPOOPTraHU3MaMHU MECTULHUJIOB U JAPYTUX
CHHTETUYECKHUX XUMHYECKUX BEILECTB.
Bronormdgeckass akTHBHOCTh PA3HBIX THIIOB II0YB, METOIBI OMpEICICHUSI
COCTaBa IIOYBEHHBIX MUKPOOPTaHU3MOB. BHOT€HHOCTH ITOYB pa3HBIX THIIOB.
[TouBeHHBIE MUKPOOPTaHU3MBI KaK MHIWKATOPHI TUIA W TUIOAOPOAUS MOYB.
[IpsiMmple ¥ KOCBEHHBIE METOABI OMPEACTCHHs] UYWCICHHOCTH, COCTaBa W
AKTHBHOCTH MOYBEHHBIX MHKPOOPTAaHU3MOB. YUeT YUCICHHOCTH OTIACIBHBIX

OmoxmMmaecKas

TyMyco00pa3oBaHusI.

PEKyJIbTHBALIUH
YIOOpeHwMiA,

3C€MCJIb.
Pas3sIMIHBIX

Oco0eHHOCTH NOYBBI KaK Cpeibl OOWTaHUS MHKPOOPTaHM3MOB. DKOJIOIO-
reorpaMuecKre 3aKOHOMEPHOCTH PACIpPOCTPAHEHHsT MUKPOOPTaHWU3MOB B
noyBax. CTpareruu >Ku3HeAesTeNbHOCTH MUKPOOPTaHU3MOB B ITOYBE.
PaznooOpasue Tpoduiyeckux B3auMOJICHCTBUH MUKPOOPTraHU3MOB.
[lpuHOMOBI W KOHUENIWH, TNPHHATHIE B IIOYBCHHOW MMKPOOHOJIOTHH.
IIOYBEHHBIX MHKPOOPraHU3MOB.
MOYBEHHBIX MMKPOOPTraHM3MOB B IUIOJOPOJMM IOYBHI.
KOpHEBOM CUCTEMOW pPAaCTEHUMN:
Ponp MOYBEHHBIX MHKpPOOPTaHW3MOB B OOpa3oOBaHUM H
DKoyloruyeckas,

3HaueHne
Accoranuu
pusochepa u

u
3HaueHHe
JeiicTBue

TIPUEMOB

5.2 Pa3zoenvt (MoOynu) oucyuniun u 6uObl 3aHAMUIL

Ne |HammeHoBaHuHe pa3iena JHCHMILIUHBI IIpakTnu. | Jlabopar. Bcero
A3 Auett Jlexkuuu P P Cemunapsl | CPC
n/n 3aHATHS | 3aHATHSA yac.
1. Brenenne B TUCIUILIHHY 2 4 16 22
2. | Cucremaruka, MOp(OJIOTHSI, CTPOCHUE
¥ pa3MHOKEHHUE GakTepuii (IPOKapUOT) 6 12 16 36
I'eHeTHKa MUKPOOPIaHU3MOB 6 12 16 36
4. | MHKpOOpPraHu3MbI U OKpYKarolias
cpeza, B3auMOOTHOIICHHS 6 12 16 36
MHKPOOPTaHU3MOB MEXIY COO0i
5. MeTtaboau3M MUKPOOPTaHU3MOB,
MUTaHHE MUKPOOPTaHU3MOB U 4 8 16 28
OmocuHTe3
6. I[MpeBpaieHre MUKPOOPraHU3MaMu
PEBPAlILEiiie MIKpoop 4 8 16 28
COCIIMHEHUH yriieposia
7 I[MpeBpaieHre MUKPOOpPraHU3MaMu
COCIMHEHUIT a30Ta, pocdopa, cepsl, 4 8 16 28
KeJie3a ¥ PYrHuX dJIEMEHTOB
8 MuKpOOHOIIOTHS TIOUBBI, CUCTEMA
UCIIOJIb30BAHUS TTOYBBI U
4 8 16 28
MHKPOOHOIOrMYECKHE OCHOBBI
MOBBILIEHUS €€ TUI0JJ0POJIHS
Hroro 36 72 126 234
KonTpoan -
Bcero 36 72 126 234

5.3 Pazoenvt (M0o0ynu) oucyuniaunvl U MedcOUCUUNTUHAPHDBIE CBA3U C 0Decneyusaemvimu
(nocnedyrwwumu) oucuyuniunamu (3anOaHAEMCA O YCMOMPEHUIO nNPEenooasamelis)

Ne HauMeHoBaHue 00ecneqYuBaeMbIX Ne pa3znenoB JaHHO# AMCUUNJIMHBI, HEOOXOMUMBIX sl
n/o JTUCHMIIMH u3yueHusl obecrneunBaeMbIX TUCIUIIHH
1 2 3 4 5
1 IlouBoBeACHUE C OCHOBAMM I'€OJIOTHHU + + + +




2 | PacTenneBoacTBO + + + + +
3 DKonorust + + + +
6 MeTtoabl u ¢popMBbI OPraHU3aL UM 00yYeHHs
TexH0JIOruM HHTEPAKTUBHOIO 00yuYeHus NP pa3HbIX (popmax 3aHATHH B yacax
®opmblI Jlexkuuu IIpakTnueckne/ Tpenunr CPC
Mertoabl (uac) ceMHHapCKHe Macrep-kiaace (420) Bcero
Jac
3ansTus (yac) (uac)
Perrenue cuTyallmOHHBIX 33139 2 2
HUccaenoBarenbckuit MeTo 2 2
ITouckoBEIi METOL, 2 2
HToro MHTEPAKTHBHBIX 3aHATHIT 6 6
6.1 Ilpumenenue akmueHvlX U UHMEPAKMUBHBIX MEMOO0E 00yUeHUA
HanmeHnoBaHue
KonnuecrBo
Ne ®opma 3aHATHS Tema 3anaTust HCIOJIb3yeMBIX
4acoB
METO/10B
1.|mab6oparopHoe Jpixanne MukpoOoB (katabonusm). Tursl Pemenue 2
neixanus. [Iutanne MUKpoOOB (aHA0OTH3M). CUTYallHOHHBIX
Tunbl nuTaHUS 3ama4q
2.|maboparopHoe I[TpsiMble M KOCBEHHBIE METOIBI onpeneneHus | VccnenoBarenbekuii 2
YHCIICHHOCTH, COCTaBa U aKTHBHOCTH METOx
TMMOYBCHHBIX MUKPOOPTraHU3MOB
3.|maboparopHoe Jlerpanarnusi mOYBEHHBIMHU ITouckoBebrit 2
MHKPOOPTaHU3MaMU MECTULIUAOB U IPYTUX
CHHTETHYECKUX XUMHYECKUX BEIIECTB
4, Hroro 6
7 JlaGopaTopHblii NPAKTUKYM
Ne pazgena
pasi Tpyno-
Ne AMCHMILINHBI . .
TemaTHka NpaKTHYECKHUX 3aHATHI (CEMMHAPOB) éMKoOCTH
n/n U3 Ta0IMIbI
5.1. (qac.)
1 1 MeTobI IPUTOTOBIICHHUS MIPENapaToB MUKPOOPTaHU3MOB 8
2 2 Brisenenue BrimroueHuii. Oxpacka criop. Oxpacka mo ['pamy 8
3 3 [IpuroToBneHne NUTATENBHBIX CPEN 6
4 4 KonnyecTBeHHBIN yueT MUKPOOPraHu3MoB B Boje. CaHUTapHas OLICHKa 8
BOJIBI
5 5 KonnuecTBeHHBII yueT MUKPOOPTaHU3MOB B BO3/yXE 6
6 6 KonmuecTBeHHBIH y4eT MUKPOOPTaHU3MOB B TIOYBE 6
7 7 BeieneHne YucTON KyIbTypbl MUKPOOPIaHH3MOB 6
8 8 [peBparieHre MUKpOOPraHu3MaMu coeJuHeHni yriepoaa. [IpespareHue 6
MHKPOOPTaHH3MaMH a30TCOIEPIKAIINX M 0€3a30TUCTHIX COSMHEHUI
9 Aszorodukcupyromue dakrepruu. bakrepuanabHbIe yIOOpCHHS 6
10 [peBparieHne MUKpOOpraHu3MaMu coeJUHeHNH pocdopa, cepsl, jxene3a 6
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Ouenka OMOJIOrHYECKOH aKTUBHOCTH IIOYBBI

Hroro

72

8 IlpakTHYecKkue 3aHATUSA (CeMUHAPHI) He MPeIyCMOTPEHbI

9 CamocrosiTenbHas1 padoTa

Ne paszgena TpynoeMkocTh Konrpouan
Ne JTUCIHUILINHBI TemMaTnka caMoOCTOSITEILHON PadOTHI (uac.) BbINIOJIHEHHSI PadoThI
n/n u3 Taoa. 5.1 (Oemanuzayus) (Omnpoc, Tecr,
JIoM.3a/1aHue, U T.JX)
1. 1. Ponbp  ¢epMeHTOB B  KHM3HENESATEIbHOCTH 6 Pedepar
MHKpPOOPTaHU3MOB.
2. 2. Pazmiume peakuuit BereTaTUBHBIX KIIETOK 10 Pedepar
MHUKPOOPTaHU3MOB U SHIOCIIOp OakTepwil Ha Tect
BHEIITHHE BO3/ICHCTBUSL.
3. 3. Crioco0st Pa3sMHOKEHHS MIPOKAPHOT 10 Pedepar
(bakTepuii, aKTHHOMHIICTOB, ITHAHOOAKTECPHiT)
4. 4. CBOOO/IHOKUBYIIIME,  ACCOLMATHBHBIE U 10 Tect
CUMOHOTHYCCKHE a30T()UKCATOPBHI.
Cumbuotnyeckast azotdukcarnus y 6000BBIX U
He0000BBIX pacTeHHH. JINCTOBBIE KIyOCHBKH.
Ponp  mMukpoopranusmoB B (ocdopHOM
MUTAaHUN PaCTCHUH
5 5. IIpsiMoe M KOCBEHHOE ydacTHE IOYBCHHBIX 10 Tect
MHUKpPOOPIaHU3MOB B IPEBPAILCHUAX KeJe3a,
Mapraima, amomuHus, kanus. CoderaHue
OMOJIOrMYecKOro ¥ MHHEpPAIBHOIO a30Ta B
CENIbCKOM XO3siiicTBe. JlpIXaHWE MHKPOOOB
(xata®omm3m). Tunel napixanus. Ilutanwe
MHUKpOOOB (aHabomnu3Mm). Tunsl nurTaHus
6. 6. PaznooOpazue TpohuIecKux 10 Pedepar
B3aUMOZEHCTBUI MUKPOOPTaHU3MOB Tect
7 7 [IpyHUMOBI W KOHLENIUM  TOYBEHHOM 10 Pedepar
MHUKpPOOHOIOTHH Tecr
8 BroreHHOCTH MOYB pa3HBIX THIIOB 10 Pedepar
9 ITouenHsIe MHUKPOOPTaHU3MBI Kak 10 Pedepar
MHJIUKATOPBI THIIA U TJIOOPO/HS IT0YB Tecr
10 [IpsiMble ¥ KOCBEHHBIE METOJbI ONpPEIEICHUS 10 Pedepar
YHUCIIEHHOCTH, COCTaBa W  aKTHBHOCTH Tecr
MOYBEHHBIX MUKPOOPTaHN3MOB
11 Pome  MOYBEHHBIX  MHKPOOPTaHHW3MOB B 10 Pedepar
00pa3zoBaHUU U pa3pyLICHUH I'yMyca Tecr
12 OKonoruyeckas, Ouoxumuueckas u 10 Pedepar
MHUKpPOOHOIOTHYeCcKas KOHIIENIINU
ryMmycoo0Opa3oBaHus
13 Jerpananus MOYBEHHBIMU 10 Pedepar
MHUKpPOOpPraHM3MaMH TECTHLUIOB M JPYrHX
CHHTETHYECKUX  XMMHYECKHX  BEIIECTB.
3HaueHWe TOYBEHHOW MHUKPOQIIOPH TpH
PEKyYJIBTHBAIIMN 3EMeIlb
Hroro 126

10 IIpumepHas TeMaTHKa KypCOBBIX MPOEKTOB (PadoT) — HE MPETyCMOTPEHBI




11 IlepeyeHb OCHOBHOW M JOTOJHUTEJIHLHON Y4eOHOI JTUTEPATYPbl, HEOOXOTUMOI /I 0CBOEHUSI TUCHUTITHHBI
(MoayJin)

11.1 Ocnosnaa rumepamypa

1.Emues, B.T. Mukpo6uosnorus: yueonuk /B.T. Emues, E.H. Mumyctun. — 8-e usn., ucnp. u gom. — M.:
IOpaiir, 2021. — 445 c. — ISNB 978-5-534-04584-0.

2.Muxpoobwnonorus: yaedbnuk /O.J]. Cunopenko, E.I. Bopucenko, A.A. Banskosa, JL.U. Boitro.- M.: TH®PA-
M, 2021. - 286 c. — ISNB 978-5-16-009743.

3.CannTapHas MukpoOmomorusi: yue6. mocobme / PI. TocmanoB, A.X. BomkoB, A.K. Tlammymmma, A.W.
Wobparumosa. — 3-e u3n., crep. — CII6.: Jlans, 2022. — 252 ¢. — ISBN 978-5-8114-1094-1.— URL:
https://e.lanbook.com/book/103139 (mara oOpamienums: 25.10.2019). — Pexum gocTyma: MO THOAMUCKE
ITpuMI'CXA. — TeKcT: 3MeKTpOHHBII.

11.2 JlonoJHHUTeIbHAS JUTEPATypa

1. Muxkpoobuonorus: yaeoHoe nocodue / P.I. Tocmanos, A.K. T'anuymiun, A.X. Bonkos, A.1. U6parumosa.

— 3-¢ mm., crep. — CII6.: Jlams, 2019. — 496 c. — ISBN 978-5-8114-1180-1.— URL:
https://e.lanbook.com/book/112044. — Pexum pocryna: mno mnoxamucke I[IpumI'CXA. — Tekcr:
JIEKTPOHHBIN.

2. lllamupo, 51.C. Mukpobuonorus: yueoHoe mocobue / .C. lanupo. — 2-¢ usz., ucnp. — CII0.: Jlansb,
2019. — 308 ¢. — ISBN 978-5-8114-3889-1. — URL.: https://e.lanbook.com/book/116381. — Pexum
noctyna: mo nognucke [Ipum['CXA. — TekcT: aMeKTPOHHBIH.

11.3 [lepeyenb y4eOHO-MeTOAMYECKOI0 OOecreyeHusl 10 OCBOCHUIO TUCHUILIMHBI (MOAYJISA) M JJIs1
CAMOCTOSITEJILHOM PadoThl 00y4aIOIMXCS

1. TlouBeHHass MHKpOOMONOTHS [DNEKTPOHHBI pecypc]: METOOMYECKHE YKa3zaHHs sl OCBOCHHMS
JUCUUILTMHBL (MOAYIIsl) OOydarolUMHKCs OYHOM M 3a04HOW (popM 0OydeHHs MO HampaBiIeHUIO MOATOTOBKU
35.03.03 Arpoxumusi u arponouBoBezienue / coct. H.E. Epoxuna. ®I'BOY BIIO Ipumopckas 'CXA. —
DIeKTPOH. TeKCT. JaH. - Yecypuiick: [ITCXA, 2019. — 34 ¢. — Pesxum goctyma: www.elib.primacad.ru

11.4 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOIMii, HCNIOIb3yeMbIX IIPH OCYLIECTBJEHNU 00Pa30BaATEJILHOIO
npouecca no JMcuuIInHe (MoayJ/10), BKJIKYasi NepevyeHb MPOrpaMMHOro odecneyeHusi U MH(POpMaMOHHBIX
CIPAaBOYHBIX CHCTEM

Microsoft Windows 7 [Ipodeccuonansnas (SP1) (Jlunersust 46290014 ot 18.12.2009 1., mocTosiHHAS) -
Microsoft Office 2010 (JIuuenzust 47848094 ot 21.10.2010 ).

11.5 llepeuenn pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHUKAIMOHHOI ceTH « MHTEepHET», HEOOXOMUMBIX sl
OCBOEHMS JMCHHUILIUHBI (MOLYJIsST)

1. Hayunas snexkrponHas 6ubnmoreka eLibrary.ru;

2. DnekrpoHHas Ooubnmoreka n3narensctBa OO0 «M3natenscTBo Jlanb» JloroBop Ne 21 Ha oka3aHue yciuyr
0 MPEIOCTABJICHHIO TOCTYMA K NeKTpoHHBIM m3aanusaM 08.04.2019 1. mo 16 anpens 2020 1.

3. Onekrponnas 6udmmoreka ®I'BHY HTHCXB Jorosop Ne 10 YT/2019 Ha okazaHue yCcIyT IO 00ECIICUCHHIO
JIOCTyTa K JIEeKTpoHHBIM uH(popMaimoHHbiM pecypcam PI'BHY ITHCXB uepe3 TepMuHan ymaJeHHOTO
jJoctyna 20.02.2019r. - 26.03.2020 .

4. DmektpoHHas OuwbOmuoteka  (Qakymprera  mouBoBeaeHus MIY  wmm. M.B. JlomonocoBa:
http://www.pochva.com/?content=1(cBoOOIHBINi JOCTYT).

5. DOmnexrtpoHHas uH}opMannoHHO-oOpazoBarenbHas cpena @OIBOY BO  Ilpumopckas I'CXA
http://de.primacad.ru

12 Onucanne MaTepuaJbHO-TEXHUUECKO 0a3bl, HeOOXOAUMOM /JIsl OCYIIEeCTBJIEHHSI 00pPa30BaTeIbHOIO
npoiuecca no AUCUUIINHE (MOIYJII0)


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

HaunmeHoBaHMe cienMaJbHBIX OCHAIEHHOCTD CNelHAJIbLHBIX MOMeIlleHHii 1 MOMeIleHU i 1JIst
MOMeIeHHIT M IIOMeLeHH 11 CaMOCTOAITeIbHOMH PadoThI
CaMOCTOAITEJILHOM PadoThI

692519, ITpumopckwuii kpaif, T. Yecypuiick, | Kommexr crenmansHol yuebnor mebenu (70 mOcamodHBIX MECT).

ya. PazgoneHas, 1. 8a Jocka ayauropHas MenoBas. YdeOHO-HATIIATHBIE TTOCOOMS.

Ayn. 3 — JleknuoHHas. MyneTrMennitHOe 00OpYZOBaHHE MEPEHOCHOTO THIIA: IPOEKTOP
Epson EB-X72; skpan Projecta 145x145 cM Ha mraruBe; HOyTOyK

YueOHast ayquTopus sl TPOBEACHUS 15,6" Lenovo B590.
3aHATHAN JEKIIMOHHOIO THIIA

692519, ITpumopckwuii kpaif, T. Yecypuiick, | Kommekr cnennanpHo# yaebHO# Mebenn (16 mocamogHbIX MECT).

yn. PaznonbHas, a. 8a Jocka menoBas
Ayn. 131 — nabopatopust arpoXUMHUH 1 [pubopsr: KOK — 3, Bechr anamurudeckue, pH MeTp, IUCTHIIIATOP
CHCTEMBI YI0OPEHHiL. «dxorect — 110PH», Mukom —1, pH—metp, ®OK —56M, nonomerp

E3 40, Becor BJIKT —500, memankn MarHWTHEIE, IT€9b MY(eTbHAS,
YueOHas ayIUTOPHs IS IPOBEICHIS TOMOTE€HH3aTOp, 00pa3Ibl MUHEPAIBLHBIX YAOOpeHHi, JaboparopHas

3aHATUI CEMUHAPCKOTO TUIA, KypCOBOTO nocyna.
MIPOEKTUPOBAHUS (BBITIOJHEHUS KyPCOBBIX

paboT), TPYIIIOBBIX U HHIUBHIYATbHBIX MynbTHMeuiiHOe 000pYJOBaHHE IEPEHOCHOTO TUIMA: MpoekTop 3D
KOHCYJIBTAIIUH, TEKYIIero KOHTPOJIS U NEC V260X; skpan Projecta 145x145 cm Ha mraruBe; HOyTOYK
MIPOMEKYTOYHOM aTTECTAIIH Samsung R530 15.6.

692519, IIpumopckwuit kpaif, T. Yecypuiick, | Kommexr crienmansHO# yueOHO#H Mebenu (55 mocamodnbix Mect), 17
yia. PazgonbHas, 1. 8a 1K Intel Celeron E3200 2,4 GHz, npuntep, ckanep.

YuTadbHBIA 3all.

Aynurtopust  ans CaMOCTOSITEILHOM
TTOJITOTOBKH O0YYAFOIITIXCST

13  ®oHA OUEHOYHBIX CPEICTB [Jisi NPOBEICHHS TPOMEXKYTOUHOH aTTeCTAMH OOYYAIONIUXCH 10
AUCHUILINHE (MOAYJII0) (SIBJIsIETCS OTAEJbHBIM JOKYMEHTOM).

14  TlepeyeHb y4eOHO-MeTOAMYECKOro o0ecrmeyeHMs AJS CAMOCTOATEIbHO PpaGoThl olyvyaromiuxcs Mo
AUCHUILINHE (MOIYJII0)

1. TlouBeHHas MmuKpoOmonoruia. MeTonuueckue YyKa3zaHHS K TIPOBEICHUIO J1abOpaTOpHBIX padoT,
BBITIOJTHEHHIO KYPCOBOH M KOHTPOJIGHOH paboT OOyYaromMMUCS OYHOW W 3a04HOU (opMm oOydeHus
HampasyieHus moarotoBku 35.03.03 Arpoxumusa u arpomousoBeneHue/ coct. H.E. Epoxuna; ®I'BOY BO
[II'CXA. — Yccypuiick, 2019. —43 c.

15  OcobenHocTH peajM3alMid AUCHUIVIMHBI (MOAyas) AJA  OOy4yaroIUXcsl ¢ OrpPaHMYeHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

15.1 Hanuuue coomeemcmeyouiux yciao6uil peanu3auyuu OUCYunIunsl (mooyns)

Jist 00y9aronuxcs U3 YHCIa HHBAIUAIOB U JIWII C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI HA OCHOBAaHUU
MUCBMEHHOTO 3asBJICHUS JUCIMIDIMHA pPEaju3yeTcs C Y4YeTOM OCOOCHHOCTEH IICHXO(HM3MYSCKOTO pa3BUTHS,
VHIVBUAYAIGHBIX BO3MOXKHOCTEH M COCTOSHHUSL 3/J0pOBbS  (Jajnee - WHIWBHIYaIbHBIX OCOOCHHOCTEH).
O6ecrnieunBaeTCcsl COOMIONCHNE CIEAYIOMUX OONMX TpeOOBaHMIA: HWCIOIH30BAaHUE CIEIUANBHBIX TEXHUYECKUX
CpeicTB OOy4YeHMS! KOJUIGKTHBHOTO U WHIMBHIYAJILHOIO IIOJb30BaHMS, MPENOCTABICHUE YCIYr acCHCTeHTa
(TTOMOIIIHNKA), OKa3bIBAIOIIECTO TaKOMy OOydaronmieMycs HEOOXOIMMYI0 TEXHHYECKYIO ITOMOIb, OOeCIeUeHHe




J0CTynna B 3JaHUA W TIOMCINCHHUA, TAC NPOXOIAT 3aHATHUA, APYIruc€ YCIOBHA, 6e3 KOTOPBIX HEBO3MOXXHO WIIH
3aTPYAHCHO U3YUYCHUE TUCIUILIINHBI.

15.2 Obecneyenne codtoeHns o001MX TpedOBaHMIA

HpI/I peamm3annu OJUCUUIUIMHBI Ha OCHOBAHWW IHMCBMEHHOIO 3asBJICHUSA 06yqa}0meroc;1 obecreunBacTCs
COOIIIONIEHNE CIeMyIOMUX OOmIX TPeOOBaHWIl: NPOBEACHHE 3aHATHI M CTYICHTOB-WHBAJIHMAOB W JIHI C
OIrpaHUYICHHBIMHU BO3MOXXHOCTAMH 3J0POBBSA B O,I[HOI>'I AyAUTOPUN COBMECTHO C 06yqa}0anHc;1, HC HMCIONIMMH
OrpaHNYCHHBIX BO3MOXKHOCTEH 310pPOBbA, €CJIM 3TO HE CO34acT pr}lHOCTeﬁ JJIs o6yqa101u1/1xca; OpUCYTCTBUC B
AyAUTOPUN aCCUCTCHTA (aCCI/ICTeHTOB), 0Ka3BIBaIOHleFO(HX) O6y‘~Ia}OIlII/IMC$I HeO6XO,HI/IMyIO TCXHUYCCKYIO NOMOIIb C
YUY€TOM UX MHAUBUAYAJIbHBIX 0COOEHHOCTEN HA OCHOBAHMH ITUCEMEHHOTO 3asBJICHUA, I10JIb30BAHUC H€O6XOI[I/IMI>IMI/I
06yqa}o1111/1Mc>1 TEXHUYCCKUMU CPEACTBAMU C YYETOM UX UHAUBUAYAJbHBIX 0COOEHHOCTEIA.

15.3 /loBeeHue 10 cBeIeHUS 00y4aIOLIUXCS ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU 310POBbS B IOCTYIHOM A1
HHX (popMe Bcex JOKAIBHBIX HOMAaTHBHBIX akToB @®T'BOY BO IIpumopckoii F'CXA

Bce nokansnble HopMmatuBHble akTel @I'BOY BO Ilpumopckoit 'CXA no Bompocam peanu3anuy JaHHOMN
JUCUUILIMHBL (MOJIYJISl) JOBOASATCS IO CBElEHMs OOydaroIUXcs C OTpaHMYEHHBIMH BO3MOXKHOCTSMH 3II0POBBSI B
JOCTYIHOM 11t HUX (opme.

15.4 Peanu3anusi yBeJIMYEeHUS] MPOJOJAKUTETbHOCTH MPOXOKIEHMSA INPOMEKYTOYHOH AaTTecTaAauMH 110
OTHOIIEHHUIO K YCTAHOBJIEHHOM NMPOI0JLKMTEIbHOCTH JIsl 00y4Yarolierocsi ¢ OrpaHu4eHHbIMH BO3MOKHOCTSIMH

310pPOBbSI

@dopma npoBeAeHUS TeKYIIEeH ¥ MPOMEKYTOYHOH aTTeCTaluy 1Mo AUCUUILIHHE s 00ydJarolnXcs HHBATHIO0B
W JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[0pOBbsl YCTaHABIMBAETCS C YYETOM HHAWBHUIyalbHBIX
ncuxodusnueckux ocobeHHOCTeil (YyCTHO, NHUCHbMEHHO Ha Oymare, NHCbMEHHO Ha KOMIIbIOTEpe, B Qopme
TECTUPOBAaHUsI U T.IL.). IIpOAOIDKUTENBHOCTh TPOXOXKACHHS IPOMEXKYTOUHOM arrecTalii IO OTHOIICHHIO K
YCTAQHOBIICHHOW  MPOJOJDKUTENLHOCTH — YBEJIMYMBAETCS 110 INMCHbMEHHOMY 3asBJICHHIO oOydaromierocs ¢
OTpaHUYEHHBIMHU BO3MOXKHOCTSIMH 310pOBbsi.  [IpoJ0IKHUTENIBHOCTD TTOIIOTOBKY 00YYaloIerocsi K OTBETY Ha 3a4eTe
yBEINYMBAETCs HE MeHee yeM Ha 0,5 gaca.



