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1 ean u 3aga4u AUCHUIJIMHBI (MOIYJIfA):

Heab: chopmupoBars y 0O0ydaromUXcs 3HAHWSA, yMEHHS M HAaBBIKM 110 OCHOBaM OOINECH M CHEHUAIbHOU
MHUKpPOOHOJIOTMM ¥ YMEHHMH HCIIOJb30BaHUS TOJNYYEHHBIX 3HAHWH JUIA PELICHHs MPaKTHYECKHX 3a/ad CEeIbCKOTO
XO3SICTBA B COOTBETCTBUH € (POPMYITHUPYEMBIMU KOMIIETCHINUAMH.

3agauu:

- WU3yYUTH CHCTEMATHKy, MOP(OIIOTHIO, TEHETHUKY W pa3MHOKEHHE OaKTepwi; MeTaboIm3M
MHKpPOOPI'aHH3MOB, Y4aCTHE MUKPOOPTaHU3MOB B ITPEBPAIICHHUSX PA3INYHbIX COCTMHEHHUH;

—  H3YYWTH IIOYBEHHbIE MHMKPOOPTaHM3MBI M OCBOUTH METO/BI OIpEACICHHS HX COCTaBa M
aKTHBHOCTH;

—  chopMHpOBaTh MOHATHSA O POJIM MHUKPOOPTaHM3MOB B MOYBOOOPA30BATEIHHOM IIpOIlECCE U
BOCIIPOM3BOJICTBE IUIOAOPOAMS TOYB, MHKPOOHMOJIOIMYECKHX Ipoleccax NpH XPaHEHUH IUIONOB U
OBOIIEH.

2 MecTo AucuMmIMHBI (MOAYJIsl) B CTPYKType 00pa30BaTeIbHONH MPOrpaMMbl: IUCIUIUINHA 00s3aTeIbHOM
yacty (BapuatusHas) 51.0.24

3 Ilepeyenb mIaHMpyeMBbIX pe3yJabTaTOB OOyYeHUs] 1O AUCHMIVIMHE (MOAYJII0), COOTHECEHHBIX C
NJIAHUPYEMBIMHU Pe3yJIbTATaMHU 0CBOeHHs 00pa30BaTeIbHON MPOrpaMMbl

Komnereniuu, Gpopmupyembie B POLIECCE OCBOCHUS JUCLUUILTHHBI (MOAYJIS):

KO,H KOMIICTCHIINH HaunmeHnoBanue KOMIICTCHIINH KO}I HHIUKATOpa HaunmeHnoBanme UHAWKaTopa
JOCTUKCHHUA JOCTHXKCHHA KOMIICTCHIIUN
KOMIICTCHIIMH

Oo6menpodeccuoHabHbIe KOMIIETEHIIUH

OIIK-1 Cmocoben  pemars  tumosble | MJI -1 OIIK-1.1 Ucnonszyet 3HAHUS
3aaqn mpogeCcCHoHaIEHON OCHOBHBIX 3aKOHOB
JACATCIIBHOCTHU Ha OCHOBE 3HAHUN MaTeMaTH4YEeCKUX U
OCHOBHBIX 34KOHOB €CTeCTBEHHBIX HayK Ui
MaTEeMaTHYEeCKUX M €CTECTBEHHBIX peleHus 3a7a9 B
HaykK c NPUMEHEHUEM npodeccHoHaTbHO
HHPOPMAITMOHHO-

JIESITeTBHOCTH

KOMMYHUKAITUOHHBIX TEXHOJIOTUH

B pesynerare n3ydeHuUs JUCIHIUTAHBI (MOAYIISL) OOYJaIOIIHIACS TOJKEH:
3HAMD

- OCHOBHBIC 33KOHBl MATE€MaTHYECKHX M E€CTCCTBEHHBIX HayK Ul PEUICHWs 3aiad B MpO(eCCHOHATbHOM
nesrensrocta (U]T -1; OTIK-1.1);

yMeTh!
- IPUMEHSATh OCHOBHBIE 3aKOHBI MATEMATHYECKUX M €CTECTBEHHBIX HAYK JUIs peLICHHs 3aa4 B MPOo(eCcCHOHaTbHON
nesrensrocta (U1 -1; OTIK-1.1).



4 O0beM MMCHUIIMHEI (MOAYJIS) B 3a4€THBIX eAHHHIIAX ¢ YKA3aHHEM KOJIHYeCTBA aKaJeMHUYeCKHX 4acoB,
BbIIeJICHHBIX HA KOHTAKTHYIO pa6oTy o0y4alomuxcs ¢ mpenoaaBareieM (110 BUAAM y4eOHBIX 3aHATHI) M HA
CAMOCTOSITEIbHYI0 Pa0oTy 00y4aroImuXCs

OO1mas TpyJ0eMKOCTh TUCIUIUIMHEL COCTaBIsieT 2 3aUETHBIX EIIUHHUIIBI.
. CemMmectpsl, kypc | Bcero uacos
Bun yuedHoii padoThI
6 3 kypc 3/0

AyauTOpHBIE 3aHATHA (KOHTAKTHAs padoTa ¢ o0y4aloImmumMucs), 46 14 46/14
(Bcero)
B Tom uucne: - - -
Jlexuuu (JI) 24 6 24/6
[Ipaktuueckue 3ausatus (113)
JlaGoparopusie padotsr (JIP) 22 8 22/8
Cemunapsr (C)
Konmoxsuywmsl (K)
KoHTpouse camocTosTeTIbHOM paboThI
pyeue suovl ayoumoprou pabomol
CamocTrosiTesibHasI paGoTa (Bcero) 26 54 26/54
B tom uucre: - - -
Kypcosoii mpoekt (pabota)
PacuetHo-rpaduueckue padotsr (PT'P)
Pedepar (P) 16 - 16/-
KonTponsHas padora (KP) - 18 -/18
pyeue suovl camocmosmenvHou pabomol 10 36 10/36
M3yueHne HopMaTUBHBIX JOKYMEHTOB [loaroroska
JIOMAIIIHETO 3a/IaHHs
Bun npomexxyTouHO# arTecTanuy (3a4€T, 3a4€T C OI[EHKOH, K3aMeH) 3ayer 3ager 4 3auet/

3auer

-4
Oo1u1ast Tpya0EMKOCTb, Yac 72 72 7272
5 CoaepxxaHue IMCUMILIMHBI (MOOYJIs1), CTPYKTYPUPOBaHHOe MO TeMaM (pa3jgeiaM) C YKa3aHHeM

OTBCJCHHOI'0 HA HUX KOJHYE€CTBA aKaJI€eMHUYE€CKHUX YaCOB U BUA0B y‘-leﬁHl:IX 3aHATHIH

5.1 Cooepotcanue pazoenoe (mooyneit) oucyuniunsl

Copnep:xaHue pasngena

OOBEKThI, HCTOpHA, 3aJadd, HANpaBICHHS M MEPCHEKTHBBI Pa3BUTUSA
Mukpobnonorud. OOBEKTBI M HUCTOPUS MHKPOOHOJOTHH. 3Ha4deHue
MUKPOOPraHU3MOB B IPUPOJE U KU3HEAESITEAbHOCTH YelIOBeKa. 3ajauu U
OCHOBHBIE HAIPaBJICHUsI B MUKPOOHOJIOT U

Mopdornorus M cucTteMarnka MHKpPOOpPraHu3MoB. (OCHOBHBIE TPYIIIBI
MHUKpoopranu3sMoB.  Crpoenme  OakrepuanbHOM  KieTku. Poct w
pasMHOXKeHHEe OakTepuil. OCOOESHHOCTH CTPOEHHUS KIETOK JYKapHOT.
Mopdomnorust u CTpyKTypa MpOKapHOT, CIIOCOOBI X PETPOAYKIIIH. MeTOoIbI
MHUKPOCKOIIMM ¥ TPHUTOTOBIEHUS TnpemnaparoB. OOmue CBEOCHHUSA II0
CHCTEMaTHKe W HOMEHKJIaType mpokapuorT. [IpuHImmne! GeHoTHnmIeckoi u
¢unoreHeTnyeckoil cucreMaTuku. OCHOBHBIE TaKCOHOMHYECKHE TPYIIIBI
Gaxrepuit

N/ HaumeHnoBaHue pazaena
o
s AUCHHUTITUHBI
1. BBezneHue B JUCHUILIHHY
2. Cucremarnka, MopQoorus,
CTPOEHHE ¥ Pa3MHOKEHHE
Gaxrepuii (IpOKapHoT)
3. ['eHeTHKa MUKPOOPraHU3MOB

OTHOIIIEHHE MUKPOOPTaHU3MOB K (haKTOpaM BHEIIHEH cpebl. 3aBHCUMOCTh
MHKPOOPTaHU3MOB OT BOJHOTO pEXKUMa W  KUCIOTHOCTH  CPEJEI,
TEeMIIepaTypsl, AABICHUS, XUMHYCCKHX BENIeCTB, pamuanud. OTHOIICHHE
MHKPOOPTaHU3MOB K KHUCIOpOAy. Pa3nmuume peaknuuu Ha BHCIIHHE
BO3ICHCTBHUSI ~ BETETATHUBHBIX  KJIETOK M JHAOCHOp  OakTepHil.
[IpenoTBpamienrne pa3BUTHS MHUKPOOPTAaHU3MOB C TOMOIIBIO (PH3MUECKUX,
XUMHUYECKUX W OHOJOTHYECKHX (HaKTOpOB B OBITY, NPOMBIIUICHHOCTH,
CEJIbCKOM XO3sIiICTBE




Mukpoopranusmsl 1

OKpYy KaroImas cpena,
B3aMMOOTHOIICHHUS
MHUKPOOPTaHU3MOB MEXIY
coboit

CrocoObl W THUNBI THTAaHUS MUKPOOPTraHu3MoB. CrocoObl THTaHWUSA,
MOCTYIUICHHE  MUTATENbHBIX  BEIECTB B  KIETKy. (DepMeHTbl B
JKU3HEIEATCIPHOCTH ~ MUKPOOHOH  kierku. [luiieBble  mOTpPeOHOCTH
MHUKPOOPTIaHU3MOB W THIbI MHUTaHUs. [IpUTOTOBICHHE MUTATEIBHBIX CPEJ
JUTS MUKPOOPTAaHU3MOB M METO/IbI CTEPHIH3AIIIH.

MeTtabonusm
MHKPOOPIaHU3MOB, IUTAHUE
MHUKPOOPTaHU3MOB U

PacnpocTpaHeHre MEKpOOPTaHU3MOB B Pa3IMYHBIX CyOCTparax: IOUBe,
HaBO3€, 3€pHE U JIp. MeTOIbI KOTMIECTBEHHOTO y4eTa MHKPOOPTaHN3MOB.
OmnpeeneHne KaueCTBEHHOTO COCTaBa MUKPOQIIOpEL. BrineneHune uncTeix

6uocuHTe3 KyJBTYyp MHKPOOPTaHU3MOB.
IIpespaienue Metabonu3M  MHKpoopraHusmoB. IIpeBpamieHne MHKpOOpPraHM3MaMU
MUKpPOOPTaHU3MaMHU COCOMHEHUH yriepona. MeTaboiandecKue IpOIecChl: SHEPTeTUYeCKud U

COEIMHEHUN yIiepona

KOHCTPYKTHBHBIH 00OMeH (katabomm3m u aHabomusMm). Ilomydenme u
3amacaHue dHEpruu B KieTke. CXONCTBO M pasinuue OpOXKESHUs, JbIXaHMS,
aHa’pOOHOTO JbIXaHMA. XUMH3M M OHEpPreTuka OpOoKeHHs, IbIXaHHUS.
AHa’poOHOE JBIXaHHE C HCIIONB30BAaHUEM KHUCIOpOAa HHUTPATOB H
cynbdatos.

IIpeBpaenue
MHUKpPOOpIraHH3MaMH
COEIMHEHUH a30Ta,
thocdopa, cepsl, xkene3a u
JPYTUX JJIEMEHTOB

Bupel OpoXeHWi, OCYIIECTBIAEMBIX MHKpoopraHnsMamu. OKHCIICHUE
OpPraHMYeCcKHUX COeNWHEHHH MuKpoopraHusMamu. CHUpToBOe OpoXKeHHE,
XuMu3M, Bo3Oynurenu. Dpdexr [lactepa. 3HaueHHE CIUPTOBOTO OPOKEHHMS
B IPOMBILICHHOCTH M CEIIBCKOM X03sIHCTBE. MUKPOOHOJIOTHYECKHE OCHOBBI
BUHOZENUS. THIBI MOJIOYHOKHCIOro OpokeHus, Bo3Oyautenu. Ponb
MOJIOYHOKHCIIBIX M TPOIHMOHOBOKHCIBIX OaKTepuil B KU3HEAEATEIHHOCTH
YeJIoBeKa, 3PaBOOXPaHEHHUHU, PUTOTOBICHUH KHUCIOMOJIOYHBIX MPOIYKTOB,
kopMmonpomsBoacTBe.  CBoilicTBa  BO30OyauTeNneil  3THX  IPOLECCOB,
pacnpocTpaHeHHe M 3HAaueHHE WX B MPUPOJEC U CEJILCKOM XO3SIHCTBE.
OKHCIICHUE KIIEeTYaTKH, JKMpa W JPYIMX OPTaHMYEeCKUX COCIUHEHH.
Bo30yauTenu M XO&n MPOLECCOB OKUCICHHs, WX 3HAUYCHHE B INIPUPOAC H
CEJIbCKOM XO3SHCTBE.

MUKpOOHOIIOTHS TTOYBHI,
cUCTeMa UCIOIb30BaHHS
MIOYBBI U
MHUKPOOHOJIOTHIECKHE
OCHOBBI ITOBBIIIICHUS €€
TUTOIOPOIHS

MHKpOOHONIOTHYECKHE TOYBCHHBIE IIPOLIECCHl IPEBPAILCHUS BELIECTB U
SHepruu. MacisiHO-KUCIIoe, aleTOHOOYTUIOBOE OpOoXKeHHs, OpoXKeHue
MEKTUHOBBIX BEIECTB, OPOXKEHUE KIIETYATKH, PA3JI0KEHUE reMULSIUTIONO3bI,
JIMTHUHA, TIEKTHHOBBIX BEIIECTB, OKHCIICHUE YIIICBOJOPO/IOB B ITOYBE.
YdyacTue MHKpPOOPraHM3MOB B KPYroBOpOTe a3zora B mpupoze. [Iponeccs
MHUHEpaJIH3alMy, UMMOOWIN3AUY, HUTPUPHUKALUK ¥ JCHUTPU(PHUKALUH.
Perymsinus neHuTpudUKaMM ¥ UMMOOMJIM3AaLMM  arpoOTeXHHYECKHUMHU
npueMamu. Mepbl 60pb0bI ¢ TUCCUMUISITOPHOM AeHUTPU(HKALUel B IOYBE.
Bbuosnornueckas (puKcanus MOJICKY/ISIPHOTO a30Ta arMoc(epsl. MaciiTadbl u
3HaYCHHE OMOJOTHYECKO a30T(HUKCAIIMI B IPUPOIE.
OHeproapGeKTUBHOCTh U «IKOJOTHUYECKAasl YHCTOTa» OHOJIOIMYECKOTO
azota.  CBOOONHOXUBYIIWE,  AaCCOIMATUBHbIE HW  CUMOHMOTHYECKHE
azordukcaropel. CHUMOHOTHYECKAS a30TPHKCAINST Y O0OOBBIX U HEOOOOBBIX
pactenuii. JlucroBble KkiyOeHbkH. CoyeTaHWe OHONOTHYECKOTO |
MHUHEPAIBHOTO a30Ta B CEJIbCKOM XO3sHCTBE.

I[TpeBpalieHnss MUKPOOPraHM3MaMH COeMHEHUH cepbl, hocdopa, xenesa U
np. KpyroBopor cepsl B mnpupone. ACCUMHISTOpPHAs Cynb(harperyKIus.
Cepobaktepu W THOHOBBIE OakTepuu. Poilb MHKpPOOPTaHHW3MOB B
BBICBOOOXKICHWM  KHCIOTBI W3  OpraHudeckux (ocdopcoaeprammx
COCIMHEHUH W B TepeBoje HepacTBOPUMBIX (ocdaToB B pacTBOpUMOE
cocrostaue. bronornyeckoe cesizpiBanue Gocdopa. Ponb MukpoopraHusmMon
B (¢ochopHoM mmTaHMM pacTeHnil. [IpsiMoe © KOCBEHHOE yd4acThe
MOYBEHHBIX MHKPOOPTaHM3MOB B IIPEBpAlEHUsIX JKelie3a, MapraHia,
AIIOMHHUS, KaJIus

MUKpOOHbIE KOMIUIEKCHl IOYBBI. [IpMHIMOBI M KOHLENINH TTOYBEHHOMH
MuKpoOuonoruu. [ToHsTHE 0 MUKPOOHBIX KOMILIEKCAX ITOYBHI.

Oco0eHHOCTH TOYBBI KaK Cpesbl OOWTaHUS MHKPOOPTaHM3MOB. DKOJIOIO-
reorpa)MuecKre 3aKOHOMEPHOCTH PACIpPOCTPAaHEHHsT MHUKPOOPTaHWU3MOB B
nouBax. CTpaTerun >Ku3HeIes TeIbHOCTH MUKPOOPTaHN3MOB B ITOYBE.
PaznooOpasue Tpouiyecknx B3aUMOJICHCTBUH MUKPOOPTaHU3MOB.
IMpyHOMOBI W KOHLENIMH, IPHHATBIE B IIOYBEHHOH MHKPOOHOJIOTHH.
ATposKoOJIOTHYecKasi pPOJib  MOYBEHHBIX MHKPOOPTaHM3MOB. 3HaueHHE
MOYBEHHBIX MHKPOOPIaHM3MOB B IUIOJOPOAMHM IIOYBBL. AccoUlWalnuu
MHUKPOOPraHM3MOB C KOPHEBOM CHCTEMOW pacTeHuii: pusochepa u




pusomiaHa. Poip IMOYBEHHBIX MHKPOOPTaHM3MOB B 00pa30BaHUM U
paspyliecHIH rymyca. DKoJIoTHYECKas, OmoxuMHUIecKast u
MHKpPOOHMOJIOTHYECKAsT  KOHIICMIIMM  TyMycooOpa3oBaHHWs.  3Ha4YCHHE
MMOYBEHHOW MUKPOMIOPHl TpH  peKyAbTHBAlUM 3eMelb. JleicTBre
OPraHMYECKHX W MUHEPANbHBIX YHOOpPEHHH, pPAa3IMIHBIX IPHEMOB
00pabOTKH TIOYBBI ¥ MEIHOPAIMM Ha TOYBCHHBIE MHUKPOOPTaHU3MBL.
Herpanmaiyss TOYBEHHBIMH MHUKPOOPTaHU3MAaMK IECTUIMIIOB U JPYTUX
CHUHTCTHUYCCKUX XUMUYCCKHIX BCIICCTB.

Bronormdeckass akTHBHOCTh PAa3HBIX THIIOB IIOYB, METOIBI OMpEICICHUSI
COCTaBa IIOYBEHHBIX MUKPOOPTaHU3MOB. BHOT€HHOCTH ITOYB pa3HBIX THIIOB.
[ToyBeHHBIE MUKPOOPTaHU3MBI KaK WHIUKATOPHI THUIA W TUIOMOPOJIHS MOYB.
IIpsiMble W KOCBEHHBIE METOABI OMPEAETICHHS UYWCIEHHOCTH, COCTaBa M
AKTHBHOCTH MOYBEHHBIX MHUKPOOPTAaHU3MOB. YUeT YHUCICHHOCTH OTACIBHBIX

(1)1/[3HOJ'IOFI/I‘ICCKPIX rpymnii.

5.2 Pa3zoenvt (Modynu) oucyuniun u 6uObl 3aHAMUIL

Ne |HammeHoBaHuHe pa3iena JHCHMILIUHBI IIpakTnu. | Jlabopar. Bcero
P Jlexkuuu P P Cemunapsl | CPC
n/n 3aHATHS | 3aHATHSA yac.
1. Brenenne B TUCIAILIHHY 2 2 2 6
2. | Cucremarnka, MOpQOIOTHS, CTPOCHHUE
Y pa3MHOXeHHE OakTepuil (IPOKapHOT) 4 2 2 8
I'eHeTrKa MUKPOOPraHU3MOB 4 2 2 8
4. | MuKpoOpraHu3Mbl H OKpYy’Karomast
cpelna, B3aMMOOTHOIIIEHHSI 2 2 2 6
MHKpPOOPI'aHH3MOB MEXAY COO0H
5. MeTtab0n13M MHUKPOOPTraHU3MOB,
MUTaHWE MUKPOOPTaHU3MOB U 2 2 2 6
OmocuHTe3
6. | IIpeBpaiienre MUKpOOpPraHU3MaMu 4 5 5 3
COEIMHEHUH yriepona
7 [IpeBpareHre MEKpOOpPTaHU3MaMHU
COCIMHEHUIT a30Ta, pocdopa, cepsl, 2 2 2 6
KeJie3a ¥ PYrHuX dJIEMEHTOB
8 MukpoOHOIOT s TOYBBI, CHCTEMA
UCIIOJIb30BAHUS TTOYBBI U
4 8 12 24
MHKPOOHOJIOTMYECKHE OCHOBBI
TIOBBILIEHUS €€ TUIOJ0POIHS
Hroro 24 22 26 72
Kounrpoanb -
Bcero 24 22 26 72

5.3 Pazoenvt (M0o0ynu) oucyuniaunvl U MedcOUCUUNTUHAPHDBIE CBA3U C 0Decnedyusaemvimu
(nocnedyrwwumu) oucuyuniunamu (3anoaHAEMCA O yCMOMPEHUIO nPenooasameis)

Ne HaumenoBanue o0ecne4yuBaeMbIx Ne pa3gesioB JaHHO# THCHMIIJIMHBI, HEOOXOAUMBIX JIJISI
n/n JUCIMILTHH H3Y4YeHHUsI 00ecneqnBaeMbIX THCIHIIIHH
1 2 3 4 5
1 ITouBOBEIEHNE C OCHOBAMH TE€OJIOTHH + + +
2 PacrenueBoacTBo + + + + +
3 DKoJIOrus + + + +




6 MeTonbl u (hopMBbI OPraHU3aALUU 00yUeHHS

TexXHOJI0THH UHTEPAKTUBHOTO 00yUeHHUsI IPH pa3HbIX (popmax 3aHATHII B yacax

®opmblI Jlexkuuu IIpakTnueckne/ Tpenunr CPC
Metonml (uac) CeMHMHApPCKue Macrep-kJace (920) Bcero
yac
3ansaTusa (yac) (4ac)
Pemienue cuTyaliMuoHHbIX 33134 2 2
HccnenoBarenbckuit METOA 2 2
TTonckoBEIN METOL 2 2
HToro MHTEpAKTHBHBIX 3aHATHI 6 6
6.1 Ilpumenenue akmueHvlX U UHMEPAKMUBHBIX MEMOO0E 00yUeHUA
HaumenoBanune
KosnuecrBo
Ne ®opma 3aHATHS Tema 3anaTust HCIOJIb3yeMBIX
JacoB
METO/10B
1.|naboparopHoe Jpixanne MukpoOoB (katabonusm). Turmsl Pemenue 2
nbixanus. [Turanue MUKpoOOB (aHA00IN3M). CUTYallMOHHBIX
Tums! uTanns 3a1aq
2.|maboparopHoe [IpsiMble U KOCBEHHBIE METO/bI onipeziesieHust | MccaenoBarenbCkuil 2
YHCIIEHHOCTH, COCTaBa U aKTUBHOCTH MeToq
MOYBEHHBIX MUKPOOPTaHHU3MOB
3.|maboparopHoe Jlerpamanys HOYBEHHBIMU IMonckoBbrit 2
MHUKpPOOPIraHH3MaMH ECTHUIUAOB U IPYTUX
CHUHTETUYECKUX XUMUYECKUX BEIECTB
4, Hroro 6
7 JlaGopaTopHblii NPAKTUKYM - He NPedyCMOmpeH
Nen/ Ne pasnena Tpynoem
B AMCHMIUINHBI U3 HaumenoBanue 1a6opaTopHBIX padoT KOCTH B
n
Tadanumi 5.1 yacax
BrogHoe 3ansitTue. TexHuka 6€30mMacHOCTH MpU paboTe B 1a0OpaTOpUu.
[loaroroBka pacTHTENFHOTO Marepuasa K aHaiusy, oTOop mpob s
1. 1 aHanmza. OrmpeneneHue ColIepKaHHS CyXOro BEIIeCTBA W BOJIBI 2
rpaBUMETpHYECKMM MeTofoM. OrmpezieneHne ChIPOH 30JIBL:  CyXoe
030JICHHE PacTUTENIFHOTO MaTepHala 1 ONpeJieIeHHe CHIPOH 30JIBI.
8 IlpakTHyeckue 3aHATUSA (CEMHHAPHI)
Ne paszgena
pasi Tpyzo-
Ne AHCIMILINHBI . .
Temarnka NnpakTH4ecKUX 3aHATHI (CeMHMHAPOB) €MKOCTh
/i M3 TA0JHIBI
5.1. (‘[ac.)
1 1 MeTozaps! IpUroOTOBIEHMSI IPENAPAaTOB MUKPOOPTaHU3MOB 2
2 2 Brissenne Brmouenunit. Oxpacka crop. Oxpacka mo I'pamy 2
3 3 [IpuroroBieHne MUTATENBHBIX CPEI 2
4 4 KonnuecTBeHHBIH yueT MEKpOOPTaHU3MOB B Bojie. CaHMTapHas OLEHKa 2
BO/IbI
5 5 KonmuecTBeHHBIN y4eT MUKPOOPTaHMU3MOB B BO3yXE 2
6 6 KonnaecTBeHHBIH yueT MEKPOOPTaHU3MOB B TTOYBE 2
7 7 Briaenenne 4ncToil KyapTypbl MUKPOOPTraHU3MOB 2
8 8 [IpeBparieHne MUKpoOprauu3MaMu coeJuHeHnH yrepoaa. [Ipesparienue 2
MHUKpPOOPTraHH3MaMH a30TCOIEPIKAIINX M 0€3a30TUCTHIX COSMHEHUI




9 Aszotodukcupyromue dakrepruu. bakrepruanabHbIe yIOOpCHHS 2
10 [peBparieHne MUKpOOpraHu3MaMu coeJUHeHNH (hocdopa, cepsl, jxene3a 2
11 OueHka OMOJIOrMYECKOH aKTUBHOCTH TTOYBHI 2

Hroro 22

9 CamocrosiTeqibHas1 padoTa

Ne paznena TpynoemkocTh Kontpoun
Ne JTUCIHUIIINHBI TemMaTnka caMOCTOSITEILHON PadOTHI (uac.) BbINIOJIHEHHSI Pa0oThI
n/n u3 Tada. 5.1 (Oemanuzayus) (Omnpoc, Tecr,
JIOM.3a/1aHHe, U T.J)
1. 1. Pomes  ¢epMeHTOB B IKH3HEHCATEIHHOCTH 2 Pedepar
MHUKPOOPI'aHH3MOB.
2. 2. Pazmiume peaknuit BereTaTUBHBIX KIIETOK 2 Pedepar
MHUKPOOPTaHU3MOB U PHIOCIOp OakTepuil Ha Tect
BHEIITHHE BO3/ICHCTBUSL.
3. 3. Crioco0bt Pa3sMHOKCHHUSI MPOKAPUOT 2 Pedepar
(bakTepuii, aKTHHOMHIICTOB, ITMAHOOAKTEPHI)
4, 4, CB0OOTHOKHBYIITHE, accolaTUBHEBIE u 2 Tect
CUMOHOTHYCCKHE a30T(hUKCATOPBHI.
CumbunoTHnyeckas azotdukcanus y 6000BbIX U
He0000BBIX pacTeHHH. JINCTOBBIE KIyOCHBKH.
Ponp  mMukpoopranusmoB B ocdopHOM
MUTAaHUU PaCTCHUM
5 5. IIpsiMoe M KOCBEHHOE YydYacTHE IOYBEHHBIX 2 Tect
MHUKpPOOPI'aHH3MOB B IPEBPAILCHUIX JKele3a,
Mapraima, amomuHus, Kanus. CoderaHue
OMONIOrMYecKOro M MHHEpPAJIBFHOTO a30Ta B
CeNIbCKOM X03siiicTBe. JlpIXaHHe MHKPOOOB
(xatabomm3m). Tunel npixanus. Ilutanwe
MHUKpOOOB (aHabomu3Mm). THITEI TUTaHUSA
6. 6. PaznooOpazue TpohUIecKux 2 Pedepar
B3aUMOZENCTBUII MUKPOOPTIaHU3MOB Tect
7 7 [IpyHUMOBI W KOHLENIUM  OYBEHHOM 2 Pedepar
MHUKPOOHOJIOT MU Tect
8 BroreHHOCTH MOYB pa3HBIX THIIOB 2 Pedepar
9 [TouBeHHBIC MHUKPOOPTaHU3MBI KaK 2 Pedepar
MHJIUKATOPBI THIIA U TJIOOPO/HS IT0YB Tecr
10 [IpsiMble U KOCBEHHBIE METOIBI ONpPEACICHUS 2 Pedepar
YHUCIIEHHOCTH, COCTaBa W  aKTHBHOCTH Tecr
MOYBEHHBIX MUKPOOPTaHHU3MOB
11 Pome  MOYBEHHBIX  MHKPOOPTaHHW3MOB B 2 Pedepar
00pa3zoBaHUN U pa3pyLICHUH I'yMyca Tecr
12 DKoJIOTHYECKas, OMOXHMHYECKasT u 2 Pedepar
MHUKpPOOHOIOrHYecKas KOHIIENIINU
TyMycooOpa3oBaHHUs
13 Jerpananus MOYBEHHBIMU 2 Pedepar
MHUKpPOOpPIaHU3MaMHM IECTHIHJIOB M JPYTHX
CHUHTETHYECKUX  XHMHYECKHX  BEIIEeCTB.
3HaueHHE [OYBEHHOW MHUKPOGIIOPEl TpH
PEKYIBTHBALIMN 3EMeEITb
Hroro 26




10 MpumepHas TeMaTHKa KypCOBBIX MPOEKTOB (PadoT) — He MPEAYCMOTPEHbI

11 IlepeyeHb OCHOBHOW M JIOTIOJHUTEJIbLHOI Y4eOHOI JTUTEPATYPbl, HEOOXOTUMOI /I 0CBOEHUSI TUCIHUTITHHBI
(MoayJin)

11.1 Ocnosnas rnumepamypa

1.Emues, B.T. Mukpoouosnorus: yueonuk /B.T. Emues, E.H. Mumyctun. — 8-e usn., ucnp. u gom. — M.:
IOpaiir, 2017. — 445 c. — ISNB 978-5-534-04584-0.

2.Muxpoobwnonorus: yaedbnuk /O.J]. Cunopenko, E.I. Bopucenko, A.A. Banskosa, JI.I. Boiino.- M.: TH®PA-
M, 2016. - 286 c. — ISNB 978-5-16-009743.

3.CannrapHas MukpoOmomorus: yue6. mocobme / PI. Tocmano, A.X. BomkoB, A.K. Tlammymmma, A.U.
Wobparumosa. — 3-e u3n., crep. — CII6.: Jlans, 2018. — 252 ¢. — ISBN 978-5-8114-1094-1.— URL:
https://e.lanbook.com/book/103139 (mara oOpamienums: 25.10.2019). — Pexum gocTyma: 1O THOAMUCKE
ITpuMI'CXA. — TeKcT: 3MeKTpOHHBII.

11.2 JIlonoJHHUTeIbHAS JIUTEPATypa

1. Mukpoobuonorus: yaeoHoe nocodue / P.I. Tocmanos, A.K. T'anuymiun, A.X. Bonkos, A.1. N6parumosa.

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

2. lllamupo, A.C. Muxpobuonorus: yaedHoe mocobdbue / A.C. Hlammpo. — 2-¢ u3g., ucnp. — CII6.: Jlansp,
2019. — 308 ¢. — ISBN 978-5-8114-3889-1. — URL.: https://e.lanbook.com/book/116381. — Pexum
noctyna: mo nognucke [Ipum['CXA. — TekcT: aMIeKTPOHHBIH.

11.3 [lepeyenb y4eOHO-MeTOAMYECKOr0 0OOecreyeHusl 10 OCBOCHUIO TUCHUILIMHBI (MOAYJISA) M AJIs1
CAMOCTOSITEILHON PadoThl 00y4aIOIMXCS

1. TlouBeHHas MukpoOHuomorus [ODIEKTPOHHBIM pecypc]: MeTOAWYecKHe YyKa3aHWd JUIs OCBOCHHS
JUCUUILTMHBL (MOAYIIsl) 0Oy4arolMMHKCs OYHOM M 3a04HOW (opM 0OyueHHs 1O HAIPaBJICHUIO MOATOTOBKH
35.03.03 Arpoxumusi u arponouBoBezieHue / coct. H.E. Epoxuna. ®I'BOY BIIO Ipumopckas 'CXA. —
DIeKTpOH. TeKCT. JaH. - Yecypuiick: [ITCXA, 2019. — 34 ¢. — Pesxum gocryma: www.elib.primacad.ru

11.4 Ilepeyenb HHGOPMALUOHHBIX TEXHOJIOTHIl, HCIIOJIb3yeMbIX IIPU OCYLIECTBJIEHHU 00Pa30BATEJIbLHOIO
npouecca no JMcuuIIuHe (MoayJ/I10), BKJIKYasi NepevyeHb MPOrpaMMHOro odecneyeHusi U MH(POpMaLMOHHBIX
CIPaBOYHBIX CHCTEM

Microsoft Windows 7 [Ipodeccuonansnas (SP1) (Jlunersus 46290014 ot 18.12.2009 r., mocTosTHHAS) -
Microsoft Office 2010 (JIuuenzust 47848094 ot 21.10.2010 ).

11.5 lepeuenn pecypcoB HHGOPMAIHOHHO-TETEKOMMYHHUKAIMOHHOI ceTH « MHTEepHET», HEOOXOMUMBIX JJIsl
OCBOEHMS IMCUUILIUHBI (MOLYJI51)

1. Hayunas snexrponnas 6ubnmoreka eLibrary.ru;

2. DnexrpoHHast Oubnmoreka nznarensctBa OO0 «MznarenserBo Jlansy orosop Ne 21 Ha okazanue yciyr
0 MPEIOCTABJICHHIO TOCTYIMA K ANeKTpoHHBIM m3aanusM 08.04.2019 1. mo 16 anpenst 2020 1.

3. Onekrponnas 6udmmoreka ®I'BHY [HTHCXB Jorosop Ne 10 YT/2019 Ha okazaHue ycIyT 10 00ECIICUCHHIO
JIOCTyTNa K AJEeKTpoHHBIM WH(popMannoHHbM pecypcam ®I'BHY IMHCXB uepe3 TepMmuHanm ymaleHHOTO
jJoctyna 20.02.2019r. - 26.03.2020 .

4. DmnektpoHHas OuOmuoreka  (dakympTera mouBoBemeHus MIY  wuMm. M.B. JlomoHocoBa:
http://www.pochva.com/?content=1(cBo6o1HbII HOCTYII).

5. DOmnexrtponHas uH}opMannOHHO-OOpazoBarenbHas cpena @OI'BOY BO  Ilpumopckas I'CXA
http://de.primacad.ru

12 Onucanue MaTepUaIbHO-TEXHHYECKOil 0a3bl, HEOOXOAUMOIi /ISl OCYLIECTBJIEHHS] 00pa30BaTeILHOIO
npoiecca no AUCHMUIUINHE (MOAYJII0)


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
CaMOCTOAITEJIbLHOM 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.



