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1. lleanb aAuCHUIIHHBI

Hensmu qucuumuinabl «MUKpOOUOJIOTHS» B paMKax BBICILIETO IPOpecCHOHAIBHOTO 00pa3oBaHus
(YypoBeHb OakaaBpuara) sIBISETCS:
- OCBOCHHE TEOPETUYECKUX OCHOB OOIICH M CETbCKOXO3HCTBEHHOW MHUKPOOUOJIOTHH;

- (opMHpOBaHNE OCHOB HAYYHOTO MUPOBO33PECHHUS;

- Pa3BUTHE Y CTYIEHTOB «TE€XHUYECKOTO SI3bIKa» OyIyILLEro CrHeruaIncTa;

- TIOJIyYeHUE HEeOoOXOAMMOro MUHMMYMa 3HAHUW MO MHKPOOMOIOTHH, KOTOPBIM CIIOCOOCTBOBAT
OBl YCBOCHHUIO TIOCIEAYIONMX MNPOPUIUPYIONMX JUCHHUIUIMH W (HOPMUPOBAT IEITOCTHOE
MpEeACTaBJICHUE CIEIUAIMCTOB CEIBCKOTO XO35HCTBA 00 OKpYKAIOIEH cpesie, a B MPAKTHYECKON
paboTte obecriedrBaa MOHMMaHUE MUKPOOHOIOTHYECKUX aCIIEKTOB MEPOIIPUSATHU;

- IIPUBUTHC HABBIKOB II0 QaHAJIW3y MHUKPOOPTraHM3MOB W HU3IYYCHUC MCTOJOB HAYYHBIX

HCCIIEIOBAaHUM B CEIBCKOXO3AWCTBEHHOM MHUKPOOHOJIOTUH

HEPBUYHBIX MPO(eCCHOHATBHBIX YMEHUH.

CIOCOOCTBYIOIIMX BBIPAOOTKE

2. [lepeueHb NIaHUPYeMBbIX pPe3yJIbTATOB 00y4eHHs 10 JUCHUILINHE, COOTHECEeHHBIX €
IVIAHMPYEMBIMH pe3yJIbTaTAMU OCBOCHHUS 00pa3oBaTe IbHON NPOrpaMMBbl
[pouecc m3ydeHust TUCHUIUIMHBI HallpaBiieH Ha GopMupoBaHue cieayronmx komnereHmuii OI1
BO u oBnasenue cienylonmMu pe3yabTaTaMu 00ydeHUs 10 AUCIUIITINHE

Kon n
HAUMEHOBaHMe
KOMIIe Te HIHN™

Koa(bl) 1 HaumeHOBaHue (-
Us1) HHAMKATOPA(0B)
AOCTHKe HUSI
KOMIeTe HIuii**

IlepeuyeHb NIIAHUPYEMBIX pPe3yJIbTATOB
o0y4yeHHUs N0 JUCHUIIJIMHE

OIIK 1 - Ciocoben
pelaTh TUIIOBBIE
3aa9n
npodeccCuoHaTbHON
NesITeIbHOCTH Ha
OCHOBE 3HAaHU U
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKIX U
€CTECTBCHHBIX HAYK C
npUMEHEHUEM
nH(OpPMaIIMOHHO-
KOMMYHHKallHOHHBIX
TEXHOJIOTHI;

OIIK 1.1 - /lemoHcTpUpYET
3HAaHHE OCHOBHBIX 3aKOHOB
MaTeMaTUUYECKHX,
€CTECTBEHOHAYYHBIX U
obmenpodeccnoHaTbHBIX
JTUCITUTLIINH, HEOOXOIUMBIX
JUTSL peIIeHUsT TUTTOBBIX 33124
B 00JIaCTH arpOHOMHUU

3HaHusi: OCHOBHBIC 3aKOHBI MaATEMaTHYCCKUX,
€CTCCTBECHHOHAYYHBIX U O6HlerO(1)eCCI/IOHaJ'II)HBIX
JUCHUIIIINH

YMeHnsi: 000OCHOBATh OCHOBHBIC 3aKOHBI
MAaTEMATUYCCKUX, CCTCCTBCHHOHAYYHBIX
JUCHUIIINH

HaBbiku u/miam TpyaoBbie aeMCTBHUS: 00paboOTKU
uHbopMalWK Ul pEUIeHUs TUIOBBIX 3ajad B
00J1acTH arpOHOMHUHU

OIIK 1.2 - Ucnionb3yeT
3HaHHS OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBECHHBIX HAYK JIJIS
peleHHs CTaHAaPTHBIX 3a7a4
B arpOHOMHH

3HaHus: KaKk UCIONb30BaTh OCHOBHBIC 3HAHUS
OCHOBHBIX 3aKOHOB MaTEMaTH4YCCKUX n
CCTCCTBCHHBIX HAYK

YMmenus: HCII0JIB30BAaTh 3HAHUA OCHOBHBIX
3aKOHOB MAaTCMAaTU4YCCKUX M CCTCCTBCHHLIX HAYK
JJI pEIICHU S CTaHAAPTHERIX 3a/la4 B alrPOHOMHH

HaBbIkn H/MjIn TpyAOBbIE JIeHCTBHUSA:
BOCIIPHHMMATh M aHAIM3HPOBATH HMHPOPMALIO TIO
OCHOBaM CaMOOPraHM3aIMN MbIILICHUS

3. MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
Hucnunnuua b1.0.14 «MuxkpoOuonorusy» sBIsSeTCd AWCUUIUIMHOW 0a30BOM dYacTu u
SIBIISIETCSI 0053aTEIHOMN K M3Y4EHUIO.
N3yyenne AUCIUTIIMHBI OCYIIECTBIISCTCS:
—  JJIS CTY/IGHTOB OYHOM (POpMBI OOYdEeHHS — BO 2 CEMECTPE;

I[JISI OCBOCHUA NUCHHUIIJINHBI ((MI/IKDOGI/IOHOFI/IH» CTYACHTBI UCIIOJB3YIOT 3HAHU S, YMCHUA U

HaBBIKA W/WIM TPYAOBBIC JEHCTBHS, CHOPMHUPOBAHHBIC B IMPOIECCe W3YdCHUS IUCITUTLIAH
HIKOJILHOTO Kypca:
— OHOJIOTHSL;



— reorpaduwsi.

OcBoeHre MU CHUILIMHBL «MUKDPOOUOJIOTHSD)

CTYACHTHI UCIIOJIB3YIOT 3HAHHM A, YMCHUSA WU HaBbIKU H/Min TPYAOBLIC }IefICTBHﬂ,

C(I)OpMI/IpOBaHHLIe B ITPpOLECCCC U3YUCHUA JUCHUIIIINH 6aKaJ'IaBpI/IaTa (GEMIICICIIHUC,

«PaCTCHUCBOACTBO», «arpOXUMU .

OcBoeHHE IUCIIUILIAHEI

MOCJICAYIOIICTO HM3YYCHHA CICAYIOMMX AUCHUIIINH!

—  OBOILEBOCTBO;
—  INIOJIOBOJICTBO;
—  BUHOTPAJApCTBO;

4. O0BbeM IUCHUILIUHBI
aKaJileMHYEeCKHX YacoB,

«MHUKpPOOHOJIOTHS) SBISIETCI HEOOXOIMMOH OCHOBOH

JUIA

B 3a4YeTHBIX eJAMHHMIAX ¢ YKa3aHWeM KOJHMYecTBa
BbI/ICJIEHHBIX HA KOHTAKTHYI0 PpadoTy ¢ oO0y4yamoumxcs C

npenoaaBaresieM (M0 BHIAM Y4YeOHbIX 3aHATHI) M HAa CaMOCTOATEJbHYI0 padoTy

o0yuyaronumxcst

OOm@s TPyIOEMKOCTh JUCIUILUIMHBI «MUKPOOUOJIOTHS» B COOTBETCTBHH C pPabOYUM
y4eOHBIM IJIAHOM | €€ pacipesielieHre 0 BUIaM padoT MPEICTaBICHBI HIKE.

Ounas popma

KonrakTHasi pabdora c mpemogaBaresiem, dopma
TpynoemxkocT yac CamocTosiTe NPOM eKYTOY HO /i
Cemect 20 KouTpoas, po yr
b bHasi padora, arrecTauuu
p JIEKIM | TpakTHyec Kue J1aGopaTopH yac
yac/3.e. yac (¢popma
" 3aHATHS ple 3aHATHS
KOHTPOJIs1 )
3ayer ¢
2 144/4 30 42 72 72 .
OLICHKON
B T.4. 4aCOB:
8 UHMEePaKMUGHOU 2 4
dopme
NpaKkmu4eckou
1n0020MOBKU
BHeaynuTopHasi KOHTAKTHasi padoTa C mpenoxaBaTesieM, 4ac/4des
TpynoeMkocTh updepenun | Koncyabranu
Cemectp pyA KypcoBas Kypcoso Auddepe “ll 4 " 3auer ¢
qac/3.e. . 3auer POBaHHBII H nepes o
padota il npoexT OLIEHKOI
3a4eT IK3aMEHOM
2 144/4 0,12




5. Conep:xkaHue JMCHUILIMHBI,

yKa3aHHEM OTBEJEHHOI0 HAa HHUX
3aHATHHI

CTPYKTYPHPOBAaHHOEe 1O TemaM (pa3gejam) ¢
KOJIMYeCTBA aKaJeMU4YeCKHMX 4YacOB U BHI0OB Yy4eOHBIX

Ounas ¢popma o0y4eHnus
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Pasznen 1. CrpykTrypHO-
Mop¢ osornyeckue
0COOCHHOCTH KJIETOK
MHUKPOOPraHU3MOB.
CucremaTnka CobecenoBanu
MHKPOOPraHU3MOB. ¢, pemenue | OIK —
Tema 1. Hayka KOJUIOKB |  MPaxTHKo® L1
1 M 6 6 26 4 8 14 opuentuposan | OIIK -
HUKpPOOHOJIOTUS», €€ OOBEKTHI, uyM HBIX 327024 1.2
METO/IbI U CBSI3b C IPYTUMHU KonTtponbHas
HayKaMH. pabora
Tema 2. Mopdomorus,
cucTeMaTuka | QyHKIHOHAIbHAS
CTpYKTypa OaKTepHallbHON
KJIETKH.
Paznen 2. PaznooOpa3smue,
YHMCJIEHHOCTh U CHCTeMAaTHKA
MHKPOOPraHu3MoOB Cobecenonar
poop €, pelieHue OIIK —
Tema 3. KynsTrBHpOBaHUE. KOILIOKE IPaKTIKO- 11
2 IToces. Xpanenue u 26 4 8 14 . opuentupoBan | OIIK -
[IPUTOTOBJIEHHUE IPENAPATOB. ™ HBIX 337121 12
Pasnen 4. IIpurorosieHue Kowp 6°H1’Ha”
aooTa
MUTATENbHBIX CPE/ U YUET P
YU CJIEHHOCTH MUKPOOPTaHU3MOB.
Paznen 3. [luranue u
MeTa00JIU3M POKAPUOTOB CobecenoBanu
Tema 5. [Iutanue u poct ¢, pewieHre | OIIK —
MHKPOOPraHU3MOB KOJUIOKB |  "PAKTHKO® L1
3 Tema 6. Metab 28 6 8 14 opuentupoBan | OIK -
. IMI€Ta00JI1U3M nym HEIX 32724 1.2
MHUKpPOOPTaHU3MOB: KoHTpobHast
DHEPIreTUYCCKUE NPOLESCChl U pabota
OMOCHHTETUYECKHIE TPOLIECCHI




Paznen 4.Poab
MMKPOOPraHU3MOB B
KPYroBopoTe GHOreHHBIX
3J1€eMEeHTOB B IIpUpo/ie

Tema 7.IlpeoGpazoBanue
MUKpPOOPIaHU3MaMHU COEIUHEHUMN

CobecenoBanu
a30Ta. €, peuICcHue OIIK —
Tema8.[IpeobpazoBanue NPaKTHKO- 11
MUKPOOpPTaHU3MaM# CoeTuHCHUH | 36 8 12 | 16 | MOMIORB opuentuposan | OIIK —
yriaepoia. yM HBIX 3384 12
Tema 9.IIpeoOpa3zoBanue Konp 6°“I’Ha"
MHUKPOOPTaHU3MaMH COCTUHEHUI pabota
cepsl, ocopa, xenesa, Kaausl.
Temal0.ITpeoGpazoBanne
MHUKPOOPTaHH3MaMH
0€3a30TUCTHIX
COEMHEHUI.
Paznen 5. Mukpoopranu3msl U
IKOJIOTHSA
Tema 11.ITouBooOpazoBaTenbHbII
CobecenoBanu
nporiecc u GpopMupoBaHue e, pemenne | OIK —
MUKPOOHBIX I[€HO30B MTOYB. NPaKTHKO- 11
Tema 12. BiustHue o6paboTkn 30 8 8 14 opuenTnpoBan | OITK —
MIOYB, YIOOPCHU I ¥ MEIHOPALHH HBIX 33724 12
Ha MUKPOOHOE HACEIICHUE MTOYB. Konmponmmas
Tema 13. Mcnonbs3oBaHue B paGora
CEITLCKOM XO3SHCTBE
MHUKPOOHBIX MTPENapaToB.
3auer ¢
[MpoMexxyrouHasi arTecTanus - .
OILICHKOU
NTOTO 144 | 30 42 | 72 -

** Oyenounoe cpedcmeo 8vibupaemest us maduyvl « OyeHoyHvle cpedcmsa pe3yibmamos 00yueHUsy

wabnona @OC




5.1. JleKUMOHHBIH KYPC ¢ yKazanuem 6uU008 UHMEPAKMUGHOU (HOpMbl NPOBEOCHUs

3anamui*

Bcero,
4acoB /
Tema Jexnun acoB
HHTEPaKTHB
(u/man
HBbIX
HAHMEHOBaHHe .
3aHsTHH/
pasae.n) Conepxxanue TeMbl
NpaKTHYe CKa
(6uo (u/usm pasneJia) a
UHMEPAKMUBHOU 0ATOTOBKA
dopmul nposedenusn Ounas
3aHAmMuiL) popma
Paszoen 1. Tema 1. 2/-I-
Cmpyxkmypno- Hcemopus u pazsumue Mukpoouosocuu
Mmopgonozuueckue | [Ipeomem u 3a0auu MUKpoOUOnIO2UU, ee Mecmo U poib 8
ocobeHHOCMU COBPEeMEHHOU Ouonocuu. 3Havenue MUKpOOUOLOSUU 8 HAPOOHOM
K11emokK xossiicmae.
Mukpoopzanusmos. | Omkpvimue  mMuxkpoopeanuzmos  A.Jlegenzykom. Pabomeut
Cucmemamuxa onucamenvroeo nepuooa (P. I'yka, K.JILJI. Bogpdgona, Il
mukpoopzanuszmos. | Kanvsap oe Jlamypa, T. Illsanna, @. Kromyunea). Hayunas

oesmenvhocmy JI. [lacmepa, e2o ponv 6 ghopmuposaruu HayKu o
QYHKYUAX ~ MUKPOOP2AHUZMO8 U  BOSHUKHOBEHUU DATUYHBLX
obnacmei muxpobuonozuu. 3nauenue pabom P. Koxa, M.
beiiepunka, A. @nemunea, A e bapu.

Pazsumue omeuecmeennou muxpoouonozuu. Illepsvie pycckue
murpoouonoeu (JI1.C. ILenxoeckuii, H.U. Meunuxos, H.D.
T'amanes, /[ K. 3aboromuulii u 0p.), ux 6K1ia0 6 pazsumue HayKu
0 MUKpOOp2aHusmax. 3nauenue pabom u

C.H. Bunoepaockozo u B.JI. Omenanckozo ons pazsumus HO8020
Hanpaenenuss — sxonocudeckou muxkpoouonocuu. M.C. Boponun
— OocHosamelb

omeyecmeeHHOU MUKOJIO2ULL.

Omkpvimue 6upycos u baxkmepuogpazos.
Hsanosckoco, @. ][ Openn.

Paszsumue muxpodbuonocuu 6 XX eexe. [Jlocmudicenus cogemckux
Muxpodbuonocos. Pabomwr I'A. Haocona, b.JI. Hcauenro, A.A.
Umweneyrozo, H.A. Kpacunvnukosa, E.H. Muwycmuna, B.H.
Ulanownuxosa, C.Il1. Kocmwviuesa. B.C. Bymkeguua.
Omxkpvimue anmubuomuxos. Pabomer A.@nemunea, X. Ornopu u
3. Yeuna.

Pabomer JI.U.

Ocnosgnvie HAanpaeeHusl pazeumus COB8pPEMEHHO
MUKpoOUONO2UU, oowas MUKPOOUONO2US,
CeNbCKOX 035UCM BEHHAS, nousennas u  Op.  Kpamkas
Xxapakxmepucmuxa — ux  3a0a4y. Hoewie  Hnanpaeienus 6

MquO6uOJZOZI/lu U nepcnekmuesbl pa3cuniusl.

MquOOpZdHM3Mbl u 360]ZIOL!L[0HHbZZZ npoyecc

Tunomeswol o I’lpOUCXO()/Cd@HI/lI/l JHCUBHU U CBOUCMBAX nepeuUvHblX
OpcaHU3IMO86. Bosnuknosenue npoxkapuomoe u 3yKapuomos.




Qunoeenemuueckue C85a3U PA3IUUHLIX SPYNN MUKPOOP2AHUIMOS.
Ux ompadxcenue 6 cucmemamuxe.

OcHogHble HanpasieHUust 8 OUOJIOSULECKOU IBOTIOYUU.
Muxpockonuueckue memoobl UCCIE008AHUSL MUKPOOPSAHUIMOB
Ceemogotl MUKpockon u e20 pasHOBUOHOCMU: MeMHONOIbHAS,
Gazoso-konmpacmuas U JTOMUHECYEHMHAST  MUKDPOCKONUSL
DnekmpOoHHbLIL MUKPOCKON U €20 NPUMeHeHUe 8 MUKPOOUONIO02UU.
Vaempamonxue cpesvi. Cnocobvl paspyuwieHus Kiemox u
8blOeNIeHUsl  OMOENbHLIX  CIMPYKMYP. Ilpenapamer  kniemox
MUKPOOP2AHUZMOB. Ilpocmeie u  Ougpghepenyuposanmvie
Memoobl oxkpacku Kiemokx. Mopgonocus u yHkyuonanrbHasn
CMPYKMypa 6axmepuaibHol Kiemxku

Paszmepvl.  Oonoxnemoumnvie u  MHO2OKIEMOUHblE  DOPMBIL.
OchosHbvie hopmbl 00HOKIEMOUHbIX Oakmeputl. XapaxmepHvle
00veoUHenUst Kiemox.

Tema 2. 2/-1-
Mopdonorus rpubOB, MHKPOBOIOPOCIEH, MPOCTEUIINX.
Mopdonornueckas  nuddepeHIHpPOBKa  MUKPOOPTaHU3MOB.
Iokosmmecs GopMbl MUKPOOPTaHU3MOB.
CtpoeHne U XUMHYECKUN COCTaB MPOKapUOTOB
Oco0eHHOCTH CTPOEHHS KIETOK MPOKAPHOTOB B CPABHEHUH C
JyKapuOTaMH. [loBepXHOCTHBIE CTPYKTYphl IIPOKAPHOTOB.
Knerounsie crenku
TPaMIIONIOKUTEIBHBIX W TIPaMOTPHULIATENbHBIX  OaKTepuii.
3HaueHue KIeTOYHBIX cTeHOK. [IpoTomnactel u cdeporacTsl. L-
dopMbl M MHKOIJIa3Mbl, BO3MOXHBIE€  NPUYUHBI  HX
BO3HUKHOBEHHUS. CIU3HUCTBIE CIOM M KamCylbl; XAMHYECKUU
coctaB ¥ ¢yHkuuu. OKIyTHKH: WX YHCIO, COCTaB |
pacnionoxkenue y Oakrepuii. OceBast HUTh ciupoxeT. JKryTuku
Y PECHUYKHU Y 3YKapHUOTOB.
JIBmxkenue. Peakuuu Takcuca y MpOKapuOTOB (a3POTAKCHUC,
xeMoTakcuc, ¢otorakcuc). @umOpun u monossie Bosocku (F-
Nuian) y 6akrepuii, uX QyHKIHH.
MemOpaHHbIe CTPYKTYphl TipokapuotoB:  L[[IM, e30comsl,
TUJIAKOUIBI, XpOMATO(OPBI, a3POCOMBI H JIp.
Pazaea 2. Tema 3. 2/-1-
Pa3noo0Opasue, Hcropus 1 pa3BUTHE MUKPOOHOIOTUN
YHMCJICHHOCTD H [lpenmer u 3agauu MHKpPOOMOJIOTHHM, €€ MECTO U pOoJib B
CHCTEeMATHKA COBpEMEHHOM  Ouosioruu. 3HAYeHHME MHUKPOOMOIOTMM B
MMKPOOPraHU3MOB | HapOJHOM XO3SICTBE.

Mup MUKpPOOPraHM3MOB, OOIWME TpU3HAKA H pazHOOOpasue.

[lonoxenue cpeau Apyrux opranusMoB.  Kiaccudukanus
MIPOKapHOTOB.

3HayeHue MOP(OJIOTHUECKUX, LU TOJIOTHYECKUX,
KYJIbTYpaJIbHBIX, GU3MONOTHYECKUX M OMOXMMHYECKUX

MIPU3HAKOB ISl CACTEMAaTUKU OaKTepUid.

Cucrema wraccudukanuu Omnpenenutens Oakrepuit bepmku.
Paznoo0Opa3sue Mupa npokapuoToB.

Mup MUKpPOOPraHu3MOB, OOIME IpU3HAKU M pasHooOpasue.
Ocobennoctu OTJEJIOB IpaMOTPULIATENbHBIX,
IpamIIOJI0KUTEIbHBIX, MUKOILJIa3M u apxebakTepuii.
XapakTepucTUKa HEKOTOPBIX BAKHEMIMX IPEACTaBUTENEH
MHUKpOOHOTO MHpa. ['pynnbl MpoKapuOTHBIX OPraHU3MOB.




AxtuHoMurietel. OOIas XapakTepUCTHKAa aKTMHOMHIIETOB.
Ocobennoct  MoOp(oIOTHH. Tuner  munenus. CrnocoOs
Pa3MHOKEHHS aKTHHOMUILIETOB. PacmpocTpaneHnue, 3KOJIOTUS U
MPaKTUYeCKOe 3HAaueHHe. AKTHHOMMIIETHI —  IMPOAYLEHTHI
AHTUOMOTUKOB, (EPMEHTOB, BUTAMHUHOB, AMHHOKUCIOT U JIp.
Yyactue AakTUHOMHMIIETOB B OYHMCTKE CTOYHBIX BOJA U

JETOKCUKALIUU MOYB. [laTorennsie AKTUHOMMUILIETHI.
TepMoq)HJILHLIe AKTUHOMMUIIETHI.
Muxkomnna3msl. CgoiicTBa MUKOMJa3M, OOYCIOBJICHHBIE

OTCYTCTBMEM KJIETOYHOH cTeHku. PacmpocTtpaneHue u mecta
obutanus. CanpoTpodHble U MaTOTEHHBIE MUKOILIIA3MBI.
ApxebOakrepuu.  OOmast  xapakrepuctuka.  OcoOEHHOCTH
Mopdosorud UM (QU3MOJOTMHM.  DKCTpEeMalibHble  apXeH.
Pacnipoctpanenue, Mecta oOUTaHHS U pPOJib B MPHUPOJE.
PaznooOpasue apxebakrepuid.

PaznooOpasue u cucremaruka rpuboB. OOL@sS XapaKTepUCTHKA
napcrBa rpuboB (Fungi) Mopdonorust u ¢usnonorusi rpuOHOMA
KieTkh. OCOOEHHOCTH MMIIEUAIBHOIO CTPOEHUs, BBICIIME U
Husume rpubsl. OCOOEHHOCTH MUTaHUS TPUOOB: CaPOTPOdHI,
MapasuThl, XUAIHUKH. CniocoObl  pa3MHOXEHUSI TpUOOB:
BEreTaTHUBHOE, OECIIOJIOE,

oJioBoe pasMHOkeHHe. CoBepIIeHHbIE W HECOBEPILICHHBIC
rpuObl. DKOJIOTUYECKUE TPYNIbl TPUOOB W HUX MPAKTUYECKOE
3Ha4YeHHUe. Bonnsle, IIOYBEHHBIE, KCHJIOTPO(HBIE,
KorpoduiibHbIe, MUKO(UIIBHBIE, (UTOMATOTCHHBIE U JIp. TPUOBI
U UX OCOOEHHOCTH.

Tema 4.

[lpyHOMIT ~ MOCTPOCHUS COBPEMEHHOH CHCTEMbI TpUOOB.
OcHOBHBIC TaKCOHOMHUYECKHE KpuTepuu. [Ipu3Haku, nexanme B
OCHOBE BBIJICJICHUS OTJIEIIOB, IIOJOT/IEIIOB, KIACCOB y TPHOOB.
OCHOBHBICE  TPUHIUNBl  MHUKOJIOTHYECKOH  HOMEHKJIATYPHI.
CHUHXpOHU3UPOBAHHBIE KYJIbTYpPbl, CIIOCOOBI UX IOJIy4EHUS.
3HaYeHHEe MeETOJa HENPEPHIBHOTO KYJIGTUBHUPOBAHHS  JUIS
M3Y4eHUs CBOMCTB MHUKPOOPTAaHM3MOB U HUCIIOJIb30BAHHE €TO B
HpOMI)IH]JICHHOCTI/I .

BeiiesieHre U KyJabTUBHpOBaHKME. HakomuTeabHBIC KyIbTYyphl U
IIPUHIHUI 3JIEKTUBHOCTH. YHCTBIE KyIbTYpbl MUKPOOPTaHU3MOB.
MGTOIII)I HOJIy‘IeHI/IH 1 3HAYCHHC.

OCHOBHBIE THIIBI CpEMd, MCHOJB3YeMbIX JUIS KYJbTHBHPOBAHHS
MHUKPOOPTAaHU3MOB. MeTOo/Ibl MPUTOTOBIEHUS U CTEPHIIH3AIUU
IIUTATCIIBHBIX Cpen.

KynsruBupoBanue a’pOOHBIX, aHadpOOHBIX "
(OTOCHHTE3UPYIONMX  MHKpoopraHu3moB. [loBepxHOCTHOE,
IIyOUHHOE 5 HMMEPCUOHHOE KyJIFTUBUPOBAaHUE
MHUKPOOPTaHH3MOB.
[lytu momydeHHWs: SHEPTUH, OCHOBAaHHBIE Ha CyOCTpaTHOM
dochopunmpoBaHun

KoHncTpykTuBHBIE  (OMOCHMHTETHYECKME) U DHEPIreTHUYECKUe
npoueccel. VX B3auMOCBS3M y pPasHbIX MHKPOOPTaHHU3MOB

(aBTOoTpOhOB, TETEpOTPOGOB).

2/21-




Pazgea 3.
IIutanue u
META00JIU3M
NMPOKAPHOTOB

Tema 5.

CrocoObl  CyIIeCTBOBAaHUSL POKAPUOTOB. ABToTpodust U
rereporpodus. Dotorpodus um xemorpodus. IIpotorpodsr n
ayKCOTPOQdBI.

[IpoHNKHOBEHHE B KIETKYy SK30T€HHBIX BemiecTB. uddysus u
AKTUBHBIM TpaHCHOPT. Mcnonb3oBaHHE MHUKPOOpPTaHHU3MaMU
BBICOKOMOJIEKYJIIDHBIX COEAMHEHUN, HEPAaCTBOPUMBIX B BOJE.
Oprannueckue ¥ HEOPraHMYECKUE COECIUHEHMS YIIIepoJa,
MCIOJIb3yeMble MHKpPOOPTaHW3MaMH, MX pPOJIb B METaOOJHM3Me.
CnocoOHOCTh MHKPOOPraHM3MOB HCHOJIB30BaTh pa3linyHbIC
coequHeHusicepsl U gochopa. [loTpeOHOCTH B kKeneze, MarHuw,
KaJIbL[UM; KaJIWM, HATPUM, MapraHie, MOJMOICHE U JPYrux
anemeHTax. VX posp B MeTabosiu3me.

[ToTpeOHOCTH MHKPOOPTaHU3MOB B TOTOBBIX aMHHOKHCIOTAX,
BUTAMMHAX M Jpyrux ¢akropax pocra. [Ipakrnueckoe
MPUMEHEHHE ayKCOTPO(HBIX MUKPOOPTaHU3MOB.

PocT 1 pazMHOXXKEHHE MUKPOOPTraHU3MOB.

CniocoObl pa3MHOXKEHHUS TPOKAPUOTOB U dyKaproTOB. brHapHOoe
JefeHrne M TouykoBaHMe  Oakrepuil. PocT  oTnenbHBIX
MUKPOOPIaHM3MOB M POCT HONYJIALUMN. Kpusas pocra,
0cO0EHHOCTH

oTAenbHBIX (a3. OrmpeneneHne CKOPOCTH POCTa U BPEMEHHU
TeHEepaLnu. [uaykcns. IlpuumHBI JHMUTAaUUM poOCTa U
ormupanusd. Ilepuoguuyeckue  KynbTypl M T'OMOIE€HHO-
HENpepbhIBHOE KyJIbTUBUPOBAHHE (XeMOCTaT WU TypOMIOCTAr).
Maremarnueckoe BbIpaXKEHHE POCTa KYJIbTYp MUKPOOPTaHU3MOB
IIPY TOMOT€HHO-HENPEPBIBHOM KyJIbTUBUPOBAHUH.

Tema 6.

Cnoco6b1 MOJIy4eHUS MHUKPOOPTaHU3MaMHU DHEPIUHU.
DHJIOTEHHBIE M DJK30TCHHBIE OKUCIseMble cyOcTpaTtel.  Ux
pazHooOpa3ue v MyTH YHU(PUKAITNH.

Opranuyeckue W HEOPTaHUYECKUE JOHOPHI M  AKIENTOPHI
AJIEKTPOHOB.

Porpe AT® wu cmocoOsl ee oOpazoBanusi  (cyOcTpaTHOE
dochopunpoBaHUE, OKHCIHTENb-

HoedochopupoBaHUe npu JIBIXaHHH,
doTodochopunupoBanue).

Bbpoxenne. OOmas xapakrepucTtuka mnporecca. OrmnpeneneHue
noHsATUS  «OpokeHue». Ilyrm  cOpaxkuBaHHS — YIIIEBOAOB
(rexcozomudocharabiii 1 MoHO(pochaTHbIe TTyTH). COpaKUBaHHE
OpPYrUX  MOHOMEPHBIX M TOJUMEPHBIX  COENWHECHUH.
MOJIOYHOKHICIIOE TOMO- W TeTepOPepMEHTATUBHOE OpOKEHUE,
MIPONMMOHOBOKKCIIOE, MYPBBUHOKHCIIOE (OpO’KeHHE CMEIAaHHBIX
KUCIIOT), MACJISHOKHUCIIOE, aleTOHOOYTHJIOBOE M CIUPTOBOE
Opo’keHue. OCHOBHBIE TIPOIYKTHI PA3NIUYHBIX OpPOKEHUI.
V3meHeHne  OpokeHWW B 3aBUCHMOCTH  OT  YCJIOBHIA
BBIPALMBAHUSA MHUKPOOPTaHU3MOB. JIByx(azHOCTH OpokeHUH,
€e  TPHUYUHEIL. XapakrepucTika  MHKPOOPTaHU3MOB,
BBI3BIBAIOIIMX PA3THYHbIC

opoxenus. [Ipakrnueckoe 3HaUCHUE STUX MPOIIECCOB.

[yru MTOJTyYCHUS SHEPIHH, OCHOBaHHBIC Ha
dotodochopunupoBanuu. DoToTpodHBIE MHUKPOOPTAaHU3MBI.

6/-1-




Hcnons3oBanue SHEPIUH CBETa doToTpOodHBIMU

MUKPOOpPTraHU3MaMH. OcoOenHocTi  OakTepHaIbHOIO |
PAaCTUTENBHOIO doTocuHTE3A. [IurmenTsl.  YCTPOWCTBO
(hOTOCHHTETUYECKOTO anmapara. HauvanbeHble CTaauu

¢orocuntesa.  OOpasyemble  OPOAYKTHI W MYyTH  HX
W CIIO0JIb30BaHUS.

[yt momydeHMs] SHEPrMM, OCHOBAaHHbIE Ha OKMCIUTEIHbHOM
¢dopunupoBanuu.  Ad’pobHoe  npixaHue. DOpMBI  ydacTHs
KUCIOpOJa B OKHUCIEHHMHM  OpPraHMYECKUX  CYOCTpaToB.
PaznooOpasue cyOCTpaToOB, OKHUCIISEMBIX MHUKPOOpPraHHU3MaMH.
PasnioxeHue BBICOKOMOJIEKYISIPHBIX COCIUHECHUU (6enkoB,
YIJIEBOJOB, HYKIEMHOBBIX KUCJIOT, JUNHUAOB). OKucIeHHE
yrneBofoponoB.  OKuClIeHHE OJHOYIIEPOJHBIX COEAMHEHUM.
Henonnoe oxucieHne opraHMYecKuX CyOCTpaTroB, oOpasyemble

IIPOAYKTHI.

XapakrepucTuka u 3HaYeHUe BaKHEUIIMX rpymnmn
MHKPOOPraHu3mMosB, CHOCO6HI)IX OKHCIIATH PA3INIHBIC
MPUPOAHBIC  BEIIECTBA (Oenkm, yriaeBoAOpoOABI U T.J).

YKcycHOKUCHTBIE OakTepru U 00pa3yeMble UMHU MPOTYKTHI.
CuHTE3 OpraHU9YeCcKiX KUCIIOT APYrUMH OaKTepUsIMU B TPUOAMHU.
CBeuenue OakTepuii U CBS3b ATOTO MPOIECCa C OKUCICHHUEM.

Oxucnenue HEOPraHU4YECKUX COCIMHEHUN. I'pynsl
XEMOJIUTOABTOTPO(PHBIX ~ MUKPOOPTaHU3MOB. OcHoOBHBIE
CBOMCTBA.

[Tyr KOHCTPYKTHBHOTO METa00IM3Ma y MPOKAPUOTOB.
OcHOBHBIE ~ MOHOMEpBHl  KOHCTPYKTMBHOIO  MeTabosn3ma
(opranmyeckue KUCIOTHI, AMHUHOKHUCIIOTBI, caxapa, a30THUCThIE
ocHOBaHMs W Ap.). Ilyrm ux oOpa3oBaHUsS W JaJIbHEUIIETO
M CIO0Ib30BaHUS.

ACCUMMIISIIMS  YTTIEKUCIIOTHl TeTepoTpodaMu U aBTOTpodamu.
PuGynozomudochatusiii 1ukn  yriepoxga.  Hammume ero y
Pa3HbIX MUKPOOPTaHU3MOB.

[lytu  accuMuIAIIUM  MUKPOOpPraHU3MaMu  (opMalbIerHaa,
pubynozomoHodocaTHbli W CEpPUHOBBIM  IuKIBL.  Mx
pacnpocTpaHeHHe.

Hcnons3oBanue  amerata W JAPYIUX  JIBYYIJIEPOAMCTHIX
CO€OUHEHUH. 3HaYeHHe ULUKIAa TPUKApOOHOBBIX KHUCIOT U
[JIMOKCUJIATHOTO IIYHTa B KOHCTPYKTUBHOM MeTa00JIU3Me.
YCcBOEHHE MHMKPOOpPraHM3MaMHM MHHEPAIbHBIX COCIUHEHUI
azoTra. AcCUMUISLIMOHHS HuTparpeaykuus. [lyru oGpa3oBanus
aMUHOKHCIIOT (IpsIMO€ aMHUHUPOBAHUE OPTraHUYECKUX KHCIIOT,
IepeaMMHUPOBaHUE, I1OCJIE0OBATENbHBIN CUHTE3).
«CBEepXCUHTE3»  AMUHOKUCIOT U JpPYIHX a30TCOAEpKaIIMX
coequHeHUl.  IIpUYMHBI W TPAKTHYECKOE HCIOIb30BaHUE.
Qukcanus MOJEKyasIpHOro azoTa. CBOOOIHOXUBYIHE U
cuMOuoruueckue  azordukcaropsl. Ilyte  azoTdukcanumu.
[pakTuyeckoe 3HauYeHUe npoiiecca. HcnonszoBanue
COCMHEHUH cepbl. ACCUMUIISIIMOHHAS CYIb(paTPeTyKIIHSI.
CuHTe3 HYKICMHOBBIX  KHCIIOT, 0eIKoB, JIMITAIOB,
MOJIMCAaXapu 0B, HOp(QUPUHOBBIX COEAMHEHUH, JOPYrux
BOXHEHIIMX COCTMHEHU MUKPOOHOM

kieTku. [loHsTie «BTOpUYHBIE METAOOIUTHI)




Paznea 4. Poasb
MHUKPOOPraHU3MOB
B KpyroBopore
OMOre HHBIX
3JIEMEHTOB B
npupoae

Tema 7.

IIpoHUMKHOBEHUE B KIETKy OK30I€HHBIX BELIECTB. Y4acTHe
MHUKPOOPTaHU3MOB B KpYroBopoTe yriepoaa. OpraHudeckue u
MUHEpAJIBHBIE COCINHEHUS, HCIIOIb3YEMblE MUKPOOPIaHU3MAMH,
UX pOJIb B METa0OJIN3ME KIETOK.

2/-1-

Tema 8.

VYyactue ~ MHKpPOOPTaHH3MOB B KpyroBopoTre  a3oTa.
Hutpuduxanus, ¢assl mporecca, MpOMeXyTOUYHbIE U KOHEUHBIE
MPOIYKTEL. MHKpPOOPTaHW3MbI, BOCCTAaHABJIMBAIOIIME HUTPATHI.
[lyrp  nUCCHUMUISLIMOHHOW  HHUTpaTpeaykuuu. OxKuciasieMsle
cyocrparsl. JleHuTpupuKaIus.

2/-1-

Tema 9.

CoenuHeHus cepbl M KeJe3a, OKUCIIEMble MUKPOOPTaHU3MaMH.
[lytn okucineHus, KOHEYHbIE NPOAYKTHL.  3HAYCHHE OTHX
MPOIIECCOB.  DIEKTPOHHOTPAHCIIOPTHBIE CHUCTEMBI Pa3IMYHbBIX
xeMonuToTpooB.  KoOHEuHBIE  aKUENnTOphl  3JIEKTPOHOB.
AnaspoOHoe gapixanue. CynbdaT U CEpOBOCCTAHABIMBAIOIIME
Oakrepun. Ilyrp  OUCCUMWISIIMOHHOW  cyiab(aTpeayKIHH.
OxkuclsieMple CyOCTPAaTHI.

2/-1-

Tema 10.
Mukpoopranu3mbl,  BOCCTaHaBJIHMBaOIMe Iemmono3y. Ilyre
JUCCUMWISIIMOHHOM HUTparpeaykuuu. OKucisemMble CyOCTpaThl.

2/-1-

Paznea 5.
Mukpoopranu3Mbl
U IKOJIOTUs

Tema 11.

JeiictBue (hakTOpOB BHELIHEH Cpeibl Ha POCT MUKPOOPTaHU3MOB
®dusnueckue, XUMHYECKHE U Ouojorudeckue (axropbl, UX
BJIIMUSIHUE HAa MHUKPOOPraHW3Mbl. POCT MHKpPOOpPraHM3MOB B
3aBUCUMOCTH  OT TEMIIEpaTyphl. KapaunansHble  TOUKH
(BepxHue U HMKHUE TpaHuIlbl). OCOOEHHOCTH

CUXpo(uIIoB, Me30(hHIIOB, TEPMOQHUIIOB. [TpramHbI
NCUXpOMIMM U TEPMOQUIHH. TepMoycTOWUNBOCTD
BETeTaTUBHBIX KIETOK PA3IUYHBIX MUKPOOPTaHU3MOB, SHJOCIIOP
Oaktepuit U JApyrux nokosumxcs ¢opm. Hcmonb3oBaHue
BBICOKAX TEMIIepaTyp Ul CTepuiIu3auuu. JledcTBUe HU3KUX
TEMIIEPATYP.

BnusHue ruapocTaTUUYECKOro — JaBJICHUS. OcmMmotnueckoe
JaBJICHUE.

OcobeHHoCcTH OCMOGUIIOB U TATIO(UIIOB.

N3nydyeHus u ux JeHCTBUE HA MUKPOOPIaHU3MBI. Y CTOMUHUBOCTh
MHUKPOOPTraHU3MOB K  YIbTpauoJEeTOBBIM  JIydaM |
MOHU3UPYIOIIMM H3Iy4CHHUSM.

doTropeakTuBanusl. [Ipumenenne B MHUKPOOHOJIOTHH
yIbTpa3ByKa.

PocT MHMKpOOpPraHW3MOB B 3aBUCHUMOCTHM OT BJIAXXHOCTH.
[lokazarenp  akTUBHOCTH  Boabl  (dw),  ONTHUMAaJbHEIE,
MakCUMaJIbHble M MHMHUMAaJbHBIE 3HAUEHUsS POCTa Pa3HbIX
MUKPOOPTaHU3MOB. YCTOWYNBOCTB K BBICYLIMBAHMUIO.
JInodunuzanus.

3nauenue pH cpenspl. lllenoyeycToitunBeie, KHCIOTOYCTOMYNBBIC
U alua0(uIbHbIE MUKPOOPTaHU3MBI.

OTHOLIECHME  MHMKpPOOPTaHHW3MOB K  KHCIOPOIYy: a’poObl,
aHa’poObl  (oOnuratHble U (¢akylnbTaTUBHBIE). Bo3MmokHbIE
OPUYUHBI MHTMOUTOPHOIO JEHCTBUSI KHMCIOpOJa Ha CTpPOTHe
aHa’poObl. PocT pasnuuyHbIX a’po0OB B 3aBUCUMOCTH OT

8/-1-




cofepkaHus  Kuciopoja. OKMCIUTENbHO-BOCCTaHOBUTEIbHBIN
MIOTEHIMAJ CPEMBI.

Tema 12.

[lonsATHEe «mMTaTENbHBIE W  AHTUMHUKPOOHBIC  BEILECTBAY.
[Ipupona u npoucxoxxaeHue (AaHTUOMOTHYECKOE U OMOTHYECKOE)
AHTUMUKPOOHBIX BEILECTB.

CnenuguuHOCTh U MEXaHU3M JACUCTBUSA. MHKpOOOCTATHYCCKUM
u Mukpobonuausli dddexr. IlpumeHenne aHTHOMOTHKOB U
Mepbl O€30I1aCHOCTH.

B3aMOOTHOIIEHHUSI MHKPOOPraHU3MOB MEXIy CO0OH U cC
apyrumu  opranu3zmamu. CumOMo3 u  aHTHOMO03. DOpMBI
CUMOMOTHYECKUX B3aMMOOTHOIUEHUH MEXIy OpraHu3MaMH.
Paznuunblie GopMbl aHTaroHu3Ma, pakruueckoe

HCIIONb30BAHME AHTArOHM3MAa B MEOUIMHE U  CEIbCKOM
XO35MCTBE.

Mukpoopranusmbl U pacteHus. PusocdepHas u snuduTHAas
Mukpodropa.

Cumbunornyeckue B3aUMOOTHOIICHUS MEXTY
MHUKPOOPraHU3MaMu M pacTeHUsMHU (KITyOeHBbKOBBIE OAaKTepHH U
0000BbIE paCTEHUsI, MUKOPU3bI U JIP.).

®duTOnaTOreHHbIE MUKPOOPTaHU3MBI.

MuKpoOHOIOTHYECKUE IKOCUCTEMBI

Tema 13.

buocdepa u pacrpocTpaHeHue MHKPOOPIraHU3MOB.
DKOJIOTMYECKUE HUIIM U SKOCUCTEMBI. POJIb MUKPOOPraHu3MoOB B
M0YBOOOpA30BaTENbHBIX IIpolleccaX U IJIOJOPOAMM  IOYB.
VYuyacTue  MHUKpPOOpPraHM3MOB IIOYBBI B OHOJErpajanuu
3arps3HAIOLMX  BEIIECTB. 3HaueHHE MUKPOOPraHU3MOB B
MEPBUYHON  MPOAYKUMHM  BOJOEMAa M  MHHEpATU3aLUU
OpPraHMYecKUX BeIeCTB. buosormyeckue MeToAbl OYUCTKU
CTOYHBIX BOJ. Mukpoduiopa Bo3ayxa. Poib MUKpoOpraHu3MoB

B KpyroBopoTe razoB aTMocQepsl. CanurapHo-
MHUKpPOOUOJIOTHYECKas OLIEHKAa MUKPOQUIOpbl OOBEKTOB BHEIIHEH
Cpeapbl.

Hroro

30/2/-




5.2. CemMuHapckue (NMpaKTH4YecKHe, Ja0OpaToOpHble) 3aHATUSA C

npoeedeHus 3aHAMUI 8 UHMEPAKMUBGHOU hopme™

YKa3anuem 610086

Bcero uyacos /

4acoB
WHTEPAKTHBHBIX
®opMbl NPOBeJeHUSA U TeMbI 3aHATHIA 3aHATHIl/
HaunmenoBanue paseJa .
rp—— (6u0 unmepaxkmuenoii popmot nposedenusn Ounas ¢opma
3aHamuii) npakTu | jadopa
Yyeckasi | TOPHBI
NOAToTO | €
BKa
Pa3znea 1.CTpykTypHO- Mopdomnorus, cucteMaTnka ¥ QyHKIHOHATBHAS
Mop( oJioruyeckue CTPYKTypa OaKTepHaJIbHON KIETKH. 8/-/-
0CO0EHHOCTH KJIETOK
MHKPOOPraHN3MOB.
Paznea 2. PaznooGpa3sue, KymeruBuposanue. [loceB. Xpanenue u 4/-/-
YHCJIEHHOCTD U MPUTOTOBJICHUE MTPETIapaToB.
CHCTeMaTHKA [IpuroroBieHue MUTATEIBHBIX CPE U YUET 4/-1-
MHKPOOPraHNU3MOB YHCIICHHOCTH MUKPOOPTaHH3MOB.
Paznea 3. [lutanue u [TuTanue U POCT MEKPOOPTAaHHU3MOB 4/-/-
MeTab0Iu3M IPOKAPHOTOB  "Ne1aGom3M MHKPOOPIAHH3MOB: SHEPIETHUECKHE 4/-/-
MPOIECCHl M OMOCHHTETHYECKHUE MPOIIECCHI.
Pa3nea 4.Poab [IpeoGpazoBaHre MUKPOOPTaHU3MAaMH COEMHEHU I 4/2/-
MHKPOOPraHU3MOB B a3oTa (paboTa B MaJbIX IpyIIa)
KPyroBopoTe OHOreHHbIX [MpeoOpa3oBaHue MUKPOOPTaHU3MAMH COCAMHEHH 2/-1-
3J1eMEeHTOB B PUPO/Ie yIIepOIIa.
[IpeoOpazoBanie MUKPOOPTaHU3MAMH COSAMHEHHM 2/-1-
cepsl, ocopa, xenesa, Kausl.
[IpeoOpazoBane MUKPOOPTaHM3MaMHU 2/-1-
0€3a30TUCTBIX COCMHEHUH.
Pa3nea 5. Hcnonp30BaHME B CEINBCKOM XO3SIHCTBE 4/-1-
Mukpoopranusmsl u MHKPOOHBIX TpErapaToB.
IKOJIOTHS Hcrionb30BaHUE B CETBCKOM XO3SCTBE 4/-1-
MHUKPOOHBIX IIPENaparos.
Bcero 42/21-

*NuTepakTuBHBIE (GOPMBI TPOBEIACHUS 3aHATHM, TPEAYCMOTPEHHBIE pabouelt mporpaMMoit

JUCHUIUIMHBI, IPOBOJATCA B COOTBETCTBUH ¢ IlonoxkeHneM 00 HHTepaKTUBHBIX (popMax 00ydeHust
B ®I'BOY BO CraBpononsckuii 'AY.

5.3. KypcoBoii npoekT (padoTa) — yueOHbIM IUVIAHOM He NpeayCMOTpPeH




5.4. CamocrosiTesibHasA padoTa 00y4aromerocs

Ounas ¢opma,
4acoB

Buabl camocTosiTe 1bHON padoThI .
K TEKYyLIeMy | K IPOMEXyTO4YHOMI

KOHTPOJIIO arTecTanumu

Nzydyenune yueOHON TUTEpaTyphl, OTBETHI HA BOIIPOCHI M | 25 -
TECTOBBIC 33J]aHUsI CAMOKOHTPOJIS
IMogroroBka pedepara, Mpe3cHTANH K JOKITATY 25 22

HUTOIroO 50 22

6. IlepeyeHb y4eOHO-METOIUYECKOr0 OOecmeveHUsl A CAMOCTOSATEJbHOH PpadoThl
o0yyaronmxcsi 1Mo JUCHHUIIMHE
CamocTtosTenbHas paboTa OOydaronmxcsi JMJOJDKHA CTPOUTBCS B COOTBETCTBHHU  CO
CIIEIYIOIIMMHU JJOKyMEHTaMMU:
1. MeronnuyeckuMH yKa3aHHUSIMH 1O OPTaHU3ALNU CAMOCTOSTEIbHOM padoThl O AUCIUILINHE
«MuKpoOHOIOTHS [[AOM.JIHUT., 6];
2. PaGoueii Terpampio 1o aucHUIUIMHE «MUKPOOHONOTHS» [pa3MelieHa B SJICKTPOHHOM
dopme B muuHOM KabuHeTe PaunzoBoii B.I.];

I[J'DI YCIICHOIr0 OCBOCHUA JUCHUILIINHEI, HGOGXO,Z[I/IMO CaMOCTOSATCIIbHO ACTAJIbHO U3YUUTDH
NpEACTAaBJICHHBIC TEMBI 11O PCKOMCHAYCMbBIM UCTOYHHUKAM I/IH(l)OpMaIII/II/IZ

PeKOMeH}JyeM])le HUCTOYHUKH m{(bopMamm
Ne T (Ne ucToyHMKa)
€MbI 1JI1 CaMOCTOAATE/IbHOI'O
n/n "3 OCHOBHAs JOMOJTHATEIbH ast HHTEPHET-Pec ypc bl
y4eHHs
(3 n.8 PIINN) (13 n.8 PIIT) (3 n.9 PIIN)

CrtpykTypHO-
MopdooruyecKue

1 | ocobenHoCTH KIETOK 13 1234611 | hitpsoilsib.nsc.ru
MHUKPOOPTaHU3MOB.
CucreMmaruka
MHKPOOPIaHU3MOB
Paznoobpasue, 4uciIeHHOCTh U

2 CHUCTEMATHKA 123 12346711 http//soilsib.nsc.ru
MHUKPOOPTaHU3MOB

g | Hraiue n meraGorusu 13 1234671011 | httpsisoilsib.nsc.ru
MPOKapUOTOB
Ponps Mukpoopranusmos B

4 | KPYTOBOpOTE OHOTCHHMIX 123 1246791011 | http//soilsib.nsc.ru
3JIEMEHTOB B MPUPOJIE

5 MuKpoOpranvu3Mbl U SKOJIOTUS 2 3,4,6,10



http://soilsib.nsc.ru/
http://soilsib.nsc.ru/
http://soilsib.nsc.ru/
http://soilsib.nsc.ru/

7. DOoHA OIEHOYHBIX CpeaACcTB /JadA MNpOoBE€ACHUNA l'[pOMe)KyTO‘-IHOﬁ aTTeCTallui

oﬁyqamumxcﬂ o TMCIHMIIINHE «MI/IKDO6I/IOJIOFI/I$I>)

7.1.1lepeyeHp KOMNETEHIMH € YKAa3aHHEM J3TanoB HX (pOPMHPOBAHMS B Hpolecce

OCBOCHHUS 00pa3oBaTe/IbHOI MPOrpaMMbI

Ounasi popma o0yueHust

Komnerenuus JucuMnaInHbI/3JIeMe HThI IPOrPpaMMbl
(xom u (mpaktuku, I'MA), yuacTByoume B 112
CoOJIEpKaHue) ¢ opMupoBaHuM KOMIIeTE HIIUM
OIIK -1.1 MaremaTuka 1 MaTeMaTUYECKasi CTaTUCTUKA +
HemoHcTpupyeT | Xumus +
3HAHHWE OCHOBHBIX | XuMHS HEOPraHUYECKas U aHAIMTUYECKast +
3aKOHOB XuMHS OpraHr4ecKast +
MAaTCMaTHYeCKUX, | Xyumus (u3ndeckass ¥ KOJUIOMTHAs +
bIX 1 dusnka +
0BWENPOGECCHO " yyionorns n GHOXUMAS pacTeHui
albHBIX MuxkpobuoJiorusi +
AMCLHILINH, IlouBoBeneHue ¢ ocHoBamu reorpaduu MOYB + | +
HEO0OXOIUMBIX
ArpomeTeoposorus
JUTSL pEeICHUS
OOm@asg reHeTuka
TUIOBBIX 33/1a4 B
OCHOBBI OMOTEXHOJIOTUU
o0acTu
O3HakoMUTENIbHAs TPAKTHKA +
arpOHOMHU
TexHonornyeckas: MpakTuka +
IloaroroBka k caaye u caada rocygapcTBEHHOIO
JK3aMEeHa
BelnosiHeHHE 1 3a0MTa BBIITYCKHOMU
KBaJIM QU KALIMOHHOM pabOThI
MaremaTuka 1 MaTeMaTHYEeCKasi CTATUCTHUKA +
Xumus +
XUMHS HEOPTraHUYECKasi U aHATUTUYECKas +
Ifl)HK -1.2 XUMHS OpraHu4ecKas +
CIHOJIB3YCT Xumus pu3rvecKass U KOJUIOUIHAs +
3HaHUSI OCHOBHBIX
boranuka + | +
3aKOHOB
dusnka +
MaTEeMaTUYECKUX =
@usuosnorus u OMOXUMUS paCTEHUU
U €CTECTBEHHBIX
MuxkpobuoJiorusi +
HayK JUIs T T
peitients O(g{BOBez{eHHe C OCHOBaMHU reorpaguu mo4s
CTaHJapTHBIX 1A TeHCTHEA
337144 B OCHOBBI OMOTEXHOJIOTU U
ArpOHOMHUH O3HakOMUTENIbHAs TPAKTHKA +

[ToaroroBka K cmave W caava rocyapCTBEHHOTO
DK3aMeHa

BelnosiHeHHE 1 3a1MTa BBINYCKHOM
KBTI (UKAITMOHHON PabOThI




7.2. KpuTepuu u mKaJbl OlleHUBAHUSI YPOBHS YCBOEHHUs] HHIUKATOPAa KOMIIEeTe HIUH,
omnpeJeJisilOMe TMNpPoUeaypbl OUEHUBAHUS 3HAHUI, yYMEeHHH, HABBIKOB U (WIH) ONbITA
AesATeJIbHOCTH

OueHka 3HaHMM, yMEHUI M HaBBIKOB U (WJIM) ONBITA AEATEIBHOCTH, XapaKTepU3YIOIIMX
3Tansl (GOPMUPOBAHMS KOMIIETEHIIUN MO JUCHHUIUIMHE «MHUKPOOHOIOTUS» NPOBOAUTCSA B (opme
TEKYILEro KOHTPOJIS M TPOMEXKYTOUHON aTTeCTallUu.

Texynumii KOHTPOJb MPOBOAUTCS B TEUEHUE CEMECTpa C LENbI0 ONpPEENICHUS YPOBHS
YCBOGHHSI OOy4yarolmMucs 3HaHUK, (OpMUPOBAHMS YMEHUH U HaBBIKOB, CBOEBPEMEHHOTO
BBISIBJICHU S ITPETIOJ[aBaTEIEM HEJIOCTATKOB B ITOJTOTOBKE O0YYaIOUMXCS M TPUHATHS HEOOXOJUMBIX
Mep 1o e€ KOPPEKTUPOBKE, a TAKXKE /ISl COBEPIICHCTBOBAHUS METOJUKH 00y4eHUsl, OpraHu3aluu
y4eOHOI paboThl U OKa3aHUS MHAUBUIYAIbHON OMOIIM 00yJaroneMycs.

[TpomesxyTouHas aTTecTalus o JUCHUIUTHHE « MUKPOOU 0JI0THsI» TPOBOJUTCS B BU/IE 3aU€Ta

3a 3HaHUs, YMEHMS U HAaBBIKU, NMPUOOPETEHHBIE CTYyAEHTAaMH B MEpUOA UX OOydeHus,
BeIcTaBisiIOTC  omleHKH <«3AUTEHO», «HE 3AUTEHO». (mmu «OTJIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEJIBHO», «HEYJIOBJIETBOPUTEJIBHO» nns nuddepenunpoBanHOro
3ayeTa/IK3aMeHa)

Jlns onleHMBaHMs 3HAaHU M, YMEHUH, HABBIKOB U (UJIN) OIBITA IEATEIbHOCTH B YHUBEPCUTETE
IpUMEHsIeTCsl OalNIbHO-pEHTUHIOBAasl CUCTEMa OLIEHKM KauecTBa OCBOEHHsI 00pa3oBaTelbHOMN
nporpammbl. OIl€HKa MPOBOAUTCA NPU NPOBEICHUU TEKYILEr0 KOHTPOJISI YCIEBAEMOCTH U
IPOMEXYTOUHBIX aTrTecTaluii  oOydaroumxcs. PeldTuHroBas oOLieHKa 3HAaHUM  sBJISETCS
UHTETPUPOBAHHBIM IOKA3aTEJIEM KauecTBa TEOPETUUECKUX U MPAKTUYECKUX 3HAHUN U HABBIKOB
CTYZIEHTOB 110 TUCLUIIMHE.

CocTaB 02/UIbHO-PEITUHITOBOM OlEHKHU CTYIEHTOB 04HOI (pOpMBbI 00ydeHUS

Jnst cryneHToB 04HOH _(hopMBblI_00VYE€HMSI 3HAHHUS IO OCBAaMBAEMbIM KOMIIETEHIIHUSIM
GOopMHUPYIOTCS HAa JIEKHHOHHBIX M NPAKTHYECKHUX 3aHATHAX, a TakKiKe B Ipoluecce
CaMOCTOSITeJIbHOM MOATOTOBKH.

B cootBercTBUM € OalIbBHO-PEHTUHIOBONW CUCTEMOMN OLIEHKH, IPUHSTON B YHUBEPCUTETE
CTyACHTaM HAYUCIISIOTCS OAJUTBI IO CICAYIONMM BHUIaM padoT:

=
S = 2
= S = =
L = 2 0 9 o
o s g OuneHoYHOE cpe/ICTBO Pe3yJIbTATOB HHIMKATOPOB S3S8 %
. QX
& o JOCTHKEeHUSl KOMITeTe HIUii*** £ 4 E =
©
= E =)
S
S Z
1. KonTponbHas Touka Nel mo Temam 1 - 3 15
2. KonTponpHas Touka Ne2 o remam 4 - 5 14
3. KonTponsnas Touka Ne3 o remam 6 u 7 14
4. KontponbHas Touka Ne4 mo temam 8 u 9 17
Cymma 6annioe no umozam mexKyuiezo KOHmMpos 60
AKTUBHOCTH Ha JICKIHOHHBIX 3aHITHSIX 10
PesynpraTBHOCTH PabOTHI HA MPAKTUUYECKUX 3aHITUSIIX 15
[Noompurenbublie Oambl (HaKcaHUE CTaTed, ydacTue B KOHKypcaX, moOessl Ha 15
OJIMMITUAJIaX, BHICTYIICHUS HA KOHPEPEHIUSIX U T.].)
Uroro 100

*** O1eHOYHOE CPEICTBO PE3YAbTATOB UHIUKATOPOB JOCTUKEHUS KOMIIETCHIIUMN —
COBMAJIACT C TEMH, YTO JAaHBI B 1I. 5.1.




Hrorosas oneHka no JMcHUIIMHEe (OCBOCHHE KOMIIE Te HIHIA)

[lo nmucuunnmHe <« MHKpOOHONOTHS» CTyAEHTaM, HMMEIOUMM XOpPOIME PEe3yIbTaThl
TeKylei arrectanuu (55 0aiioB W BBINIC) U HE UMEIOIIMX HEOTPAOOTAHHBIX MPOIYCKOB 3aHSTHH,
IpeaaracTcs BhICTABICHHE dK3aMEHAMOHHOW OIIEHKHU IO pe3ynbTaTaM TEKYIIEW yCIEeBAEMOCTH |

«OTINYHOY» - 0T 85 10 100 Oaos;
«xopoto» - ot 70 1o 84 6aos;
«yIOBJICTBOPUTEIILHO» - OT 55 110 69 GaioBs.

Kpumepuu u wikanvl oyeHusanus omeema Ha 3aueme

IMo mucnunnuue «Mukpobuonoeus» K 3a4eTy AOMYCKAIOTCS CTYAEHTHI, BBIMOJIHUBIIME U
CAaBIIME MPAKTUYCCKUC pa6OTBI no AUCHUIIIIMHE, HWMCIOIME CHKCMCCAYHYIO aTTCCTAllUIO U
HaJM4yue 1o TeKyIel ycneBaemoctu ooiee 45 6autoB. CtyneHTam, HabpaBmmMm 6osee 55 6amios,
3a4eT BBICTABJISIETCS IO pe3ylbTaTaM TEKYIeH yCreBaeMOCTH, CTyACHTHI, HaOpaBume ot 45 no 54
0aJuIoB, CAAIOT 3a4YeT Mo BompocaM, npeaycMoTpeHHbiM PII/L.

[lepeBox peHTHHTOBBIX OAJUIOB B MATHOATBHYIO CHCTEMY OLIEHKU 3HAHUH 00ydJarommxcs:

JUIS DK3aMeHa:

- «oTmm4HO» — OoT 85 mo 100 GamnoB — TEOpPEeTHYECKOE COIEp)KaHHE Kypca OCBOCHO
IOJTHOCTBIO, 0e3 TpoOerIoB HEOOXOIUMBbIE NPAKTHYECKHE HAaBBIKM pabOThl C OCBOSCHHBIM
MaTtepuaioM chOpMHUPOBaAHbI, BCE MPETYCMOTPEHHBIE MPOrpaMMoi oOydyeHUs yueOHbIE 3aaHus
BBITIOJTHEHBI, KAYECTBO MX BHIMIOJIHEHHUS OI[EHEHO YHCIIOM 0alioB, OJIM3KUM K MaKCUMAIIbHOMY;

- «xopomo» — oT 70 g0 84 OamIoB — TEOPETHUYECKOE COACPIKAHHE Kypca OCBOCHO
MOJIHOCTEIO0, 0€3 TTP0o0eIoB, HEKOTOPHIE MPAKTHUECKUE HABBIKK PaOOTHI C OCBOEHHBIM MaTepHAIOM
copMHpPOBaHBI HEJOCTATOYHO, BCE MPETYCMOTPEHHBIE MPOrpaMMOil 00ydeHHs yueOHbIe 3aJaHHs
BBITIOJTHEHBI, Ka4€CTBO BBIMTOJIHEHHUS HU OJHOTO M3 HUX HE OLIEHEHO MUHHUMAJIBHBIM UYHCIOM
0aJToB, HEKOTOPBIE BUIBI 33/TaHUH BBITIOTHEHBI C OMIMOKaMH;

- «YJIOBJIETBOPUTEIIBHO» — OT 55 110 69 0ansioB — TeOpeTHUECKOE COAEpIKaHUE Kypca OCBOECHO
YaCTUYHO, HO MPOOEITBI HE HOCAT CYIIECTBEHHOTO Xapakrepa, He0OX0AUMBbIE MPAKTUYECKUE Ha BBIKU
paboThI C OCBOEHHBIM MaTEPHUAIOM B OCHOBHOM C(POPMHUPOBAHBI, OOIBIIMHCTBO MPEAYCMOTPEHHBIX
nporpaMMoil oOydeHusl y4eOHBIX 3aJaHUi BBIMIOJHEHO, HEKOTOPbIE M3 BBINOJIHEHHBIX 33/1aHUH,
BO3MOYKHO, COJIEPKAT OIIMOKH;

- «@eynoBIeTBOpUTEeNbHO» — OT 0 10 54 OamioB - TEOpeTUUECKOe COAEpKaHHE Kypca He
OCBOEHO, He0OXOJMMBbIE ITPAKTHUECKIE HABBIKM PA0OTHI HE CPOPMUPOBAHBI, BBIIOIHEHHbIE YIeOHbIC
3aJlaHus COIepKAT rpyOble OIMMOKH, TOTIOJIHUTEIbHAS CAMOCTOSITeNIbHAS paboTa Ha/l MaTepUAIOM
Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO KaUeCTBA BBITTOHEHUS YUeOHbIX 3a/IaHU

7.3. IlpumMepHbIEe OlIEeHOYHbIE MATEPUAJIBI UISI TEKYIIEr0 KOHTPOJIS YCIeBA€MOCTH U
MPOMEeKYTOYHOM aTTeCTAIMU M0 HTOraM O0CBOEHUS JMCIMILIUHBI «MUKPOOHOIOTUSA»




8. IlepeyeHb OCHOBHOM W JONMOJIHUTEJILHON y4eOHOM JINTepaTypbl, He00X0AUMOM A5
OCBOEHMS TUCHUTIMHBI

a) OCHOBHAas JIUTepaTypa:

1. OBC «Jlanp»: Mukpobuomnorus : yued. mocodbue / P.I'. 'ocmanoB [u ap.]. - CaHkr-
[etepOypr : Jlanp, 2011. - 496 c.

2. EmmeB, B. T. MukpoOuonorus : yaeOHHUK i1 OakajJaBpOB [CTYICHTOB BY30B II0
arpoH. HampaBlieHUsiM u crnenuanbHocTsaM| / B. T. Emues, E. H. Mumyctus. - 8-e usz., ucop. u
norn. - Mocksa : IOpaiit, 2014. - 445 c. - (bakamaBp. YruyonenHsii kypc. I'p. YMO).
[mpenpraynme u3nanus|.

3. HerpycoB, A. W. Muxkpobuosnorus: ydeOHUK [l CTYACHTOB BY30B IIO
HarnpasieHuto 510600 "buonorus" u 6uoin. cnenuansHocTsM / A. . Hetpycos, U. b. KoToBa. - 3-
e u3M., ucop. - M.: Akagemus, 2009. - 352 c. - (Beicmee nmpodeccrnonanproe obpazoBanue. I'p.).

4. Mukpobuomnorus : yaed. mocodue s cryneHToB By3oB / P. I'. 'ocmanoB [u ap.] ;
P.T. l'ocmanos [u np.]. - CIIG. : Jlans, 2011. - 496 c. : un. - (YueOHuku 11 By30B. CrienuaibHas
auteparypa. ['p. YMO).

0) 1OMOJIHUTEJIbHAA JINTEePaTypa:

1. 9BC «Znanium: Cupnopenko O. 1. Mukpobuonorusi:  YueOHUK  Ans
arpotexnoinoroB / Cugoperko O. [1., bopucenko E. I'., BanskoBa A. A., Boiino JI. 1. - M.: HUIL]
NH®PA-M, 2016. - 286 c.

2. OBC «Znanium»: bensicoBa, H.A. Muxkpo6uonorus : yueonuk / H.A. bensicoa. —
Muuck: Beimr mk., 2012. —443 c.

3. AconoB, H. P. MukpoOuonorus: ydyeOHHUK JUIsi BY30B 10 CHEIHAIBHOCTH
"3ootexuus" / H. P. AcoHos. - 4-e u3zz., nepepad., gom. - M. : Konoc, 2001. - 352 c. - (YueOHUKH
U y4eOHbI€ TOCOOUS ISl CTY/IEHTOB BY30B. [p.).

4, Mumyctun, E. H. MukpoGuomnorus. - 3-e¢ wu3m., mepepab. m mom. - M.
Arpornipomusaar, 1987. - 368 c.: un. - (YueOHukH 1 yuebd. mocoOus A BRICIL y4e0. 3aBes.).

5. I'yceB, M. B. MukpoOuosnorusi: yaeOHUK JUIsl CTYJEHTOB BY30B 110 HalpaBJIEHUIO
510600 "buonorus" u 6moi. cneruansHocTsM / M. B. I'yces, JI. A. MuneeBa. - 7-e u3., cTep. -
M.: Akanemus, 2007. - 464 c. - (Beicee obpazoBanue. I'p.).

6. 3umornsaaoBa, T. B. Ilpaktukym mno MukpoOuosioruu : y4deO. mocoOue s
cTyneHToB 1o crnemuaiabHocTH 110203 - '"Sammra pactenuit" / T. B. 3umormsamoa, . A.
Kapramesa, O. I'. Illabannac ; T. B. 3umornsnosa, M. A. Kapramesa, O. I'. [1labannac ; CT['AY.
- M. : Komnoc ; CtaBponons : ATPYC, 2007. - 148 c. - (I'p. YMO)

7. Mukpobuomnorusi : MeTof. ykazaHus mo crneuuanbHocTd 311200 - Texnomnorus u
nepepad. c.-x. mpoxykuuu / coct.: A. @. Imutpues, B. . Hopogees, H. A. Oxepenosa, E. B.
CgsetnakoBa. - CtaBponoisib: ATPYC, 2004. - 32 c.

8. Tenmnep, E. 3. IIpaktukym mo MukpoOuosoruu: Yued. mocodbue ajs CTy. BY30B IO
arp. cuen. / E. 3. Tennep, B. K. llunsaukosa, I'. U. [lepeBep3eBa. - 4-e u3a., nepepad. u jo1. -
M. : Konoc, 1993. - 175 c.: na.

MuxkpoOuosnorust (MepruoJuuecKoe U31aHue).

9. Ilepeyens pecypcoB MH( OPMAIMOHHO-TEIe KOMMYHHKANIMOHHOI ceTH « AHTepHETY,
HeO00XO0AMMBIX /IJIS1 0CBOEHHS TMCIUILINHBI

- Mapinfo, Serfer, SASPlanet. http://soilsib.nsc.ru - WHCTHTYT TOYBOBEACHUS U
arpoxumuu CO PAH.

- http// www.spr.ru/ pochvenniy-institut- im-v-v-dokuchaeva-rashn.html -
[louBennslii uHCTHTYT UM. B. B. JlokydaeBa Bcecoro3Hbli HaydHO-HCCIIEIOBATEIbCKUI
Poccuiickoii akageMun CeIbCKOXO3SIMCTBEHHBIX HayK.

- http/Amww.soil.pu.r/ - Kadenpa mnodyBoBeICHHS W DKOJOTHH IOYB OHOJIOrO-
nouBeHHOTO (pakynbrera Cankr-IlerepOyprckoro rocyaapcTBEHHOTO YHUBEPCUTETA.



http://znanium.com/catalog.php?item=goextsearch&title=%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F#none
http://soilsib.nsc.ru/
http://www.spr.ru/%20pochvenniy-institut-im-v-v-dokuchaeva-rashn.html
http://www.soil.pu.ru/

- http:/dssac.ru/ - Kadeapa mouBoBefeHHs U OLIEHKH 3eMeEIbHBIX pecypcoB FOxHOro
denepanbHoro ynusepcutera (PIY).

- http//Awww.crimea.edu - 3anucku 00IIECTBa T€0IKOJIOTOB.

- http/Awww.glossary.ru/ - Cay:x6a TeMaTHYECKHX TOJKOBBIX CIIOBapeii.

- http//www.krugosvet.ru - Onnaiin sauKIoneus Kpyrocser.

- http//mpr.stavkray.r/ - MUHHCTEPCTBO TNPHPOTHBIX PECYPCOB M OXPaHBI
OoKpyxaromei cpenbl CTaBpONOIbCKOTO Kpasl.

- http//www.speleogenesis.info/ - BupryanbHblil HaydHBIH XKypHAII.

http://wsyachina.narod.ru/earth_sciences/index.ntml - Hayku o 3emse. bubnmnoreka
cTaTe.

10. MeToanueckue yKa3aHusi JJIs 00yUYAIOMMXCS 10 0CBOEHUIO THCIIHILTHHBI

[Tpu u3yueHun mUCHUTUIUHBI «MHUKPOOHOIOTHS» HEOOXOAMMO OOpaTUTh BHUMaHHE Ha
MOCIIeI0BATeIbHOCTh H3ydeHus TeM. CamocTosTenbHas padoTa SBIsSETCS BaKHEHIIIM JIEMEHTOM
y4e0HOTO TpoIecca, TaK Kak 3TO OJUH U3 OCHOBHBIX METOJOB OCBOCHHS YIEOHBIX TUCIUILINH U
OBJIQZICHUS HaBBIKAMH MPO(YECCHOHAIBHOU MEATEIBHOCTH. DTO MOATBEP)KIACT YU4eOHBIN ILJIaH,
COMIACHO KOTOPOMY MPH M3y4EHUU NUCHUILIUHBI 36 yaca mpeaycMOTPEHO Ha CAMOCTOSITENIbHYIO
paboty, u 36 yaca — Ha ayIUTOPHBIC 3aHATHUSL.

Jlexium, TpaKTUYECKUE 3aHATHS W TIPOMEKYTOYHAS aTTECTAIlUs SIBJISIOTCS Ba)KHBIMH
JTaramMy MOATOTOBKU K 3a4eTy, TTOCKOJIBKY MO3BOJISIOT CTYICHTY OIICHUTh YPOBEHBH COOCTBEHHBIX
3HaHUN M CBOEBPEMEHHO BOCIOIHUTH HMEIOIMECS Mpolenbl. B 3Toi cBs3M HEOOXOAUMO IS
MOATOTOBKM K 3a4eTy INEepPBOHAYAIBHO IIPOYMTATh JICKIMOHHBIA MaTepHayi, BBIMOJHHUTh
nabopaTopHbIe 3aIaHUsI, CAMOCTOSTEIBHO TTOJITOTOBUTH pedepaT u JoKIal.

11. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX MPH OCYILeCTBJIEHUH
o0pa3oBaTe/IbHOIO TMpouecca MO IMCHUILVIMHE, BKJIOYasi INepeYyeHb JIMIEH3HOHHOIO M
€cB00OIHO pacNpOCTPAHSIEMOI0 NMPOrPaMMHOI0 o0ecneveHHsi, B TOM YUcJIe 0Te4yeCTBeHHOro
NPOM3BOJACTBA U HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH).

11.1 Hepeuensv nuyensuonnozo npozpammnozo obecneyenus

Hem

11.2 Ilepeuensv c60600H0 pacnpocmpansaemozo nPOZPAMMHOZ0 00ecneuenus

11.3 Ilepeuensv npocpammnozo obecneuenus omeuecmeeHHO20 nPOU3B00CmEea

Ilpu ocymecTBneHNN 00pa30BATEIBHOIO IpoOIlecca CTYACHTAMH M IPENoAaBaTeieM
HCIIONB3YIOTCS cienyromme nHdopmarnonao crpaBodHbie cuctembl: CIIC «KoHCYyabTaHT TITIOCY,
CIIC «"apanT».

12. Onncanue MaTepUAJbLHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM VISl OCYyILlECTBJIEe HUS

06 a30BaTCJIbHOI'O npouecca 0o JTUCHUIIJINHE
Ne HanMeHoBaHMe cCHemMAJIbLHBIX NOMEIIEHWI M OCHAIIEHHOCTh CHEIUAILHBIX TOMEINEHHH M
n/n NMOMeLeHWIl 1JIsl CaMOCTOSATeJIbHOI PaldoThI MOMeLeHWl 1JIsl CaMOCTOSATeJIbHOIi PaldoThI

1 | Yuebnan  ayauropus Ui NPOBeleHMs | BHICOMPOCKTOP, SKPAaH HACTCHHBIH
JICKIIMOHHBbI X 3aHATHH

2 YuyeOnasi ayaiuropusi AJisi NPOBeJeHHUs] 3aHATHI BUACONPOEKTOP, SKPAH HaCTECHHBIN
CEeMUHAPCKOI0 THNA

3 YuyeOHble aynuTopuH AJS  CAMOCTOSATEIbHOM BUJACONPOEKTOP, SKPAH HaCTCHHBIN
paldoThl CTYIEHTOB:

1. Yumanoneuii  3an  wuayunon  6ubauomexu | TeXHOJIOTHUYECKOE o6opy)103aHHe,
2
(naowade 177 m°) MYJIbTUMEIUHBIC CPEJICTBA.

2. Yuebnasn ayoumopus Ne __257______ | TeXHOJOTHUYECKOE obopyoBaHue,



http://dssac.ru/
http://www.crimea.edu/
http://www.glossary.ru/
http://www.krugosvet.ru/
http://mpr.stavkray.ru/
http://www.speleogenesis.info/
http://wsyachina.narod.ru/earth_sciences/index.html

(nnowads— _______52___ M) nabopaTopHbIE  YCTaHOBKH  (CTEHIBI),
MYJIbTUMEIUHbIE CpEACTBA,
BUJICONIPOEKTOP, HOYTOYK

4 | YueGnasi ayiuTopusi IJist FPyNNOBBIX M Texnonornyeckoe obopynoBaHue,
MHIHBHAYATLHBIX KOHCYIbTAUMA nabopaTopHbIE  YCTAaHOBKM  (CTEHBI),

(aym Ne 258 , momiame — 56 m“). .
MYJIBTHME U HHBIC CpencTBa,

BH/JICONIPOEKTOP, HOYTOYK

5 | YueGnast ayquropusi sl TEKyIero Konrpoiast | TexXHOJIOTHYECKOE obopynoBaHue,
1 MPOMEIKYTOSTHOM  aXTecTatuH (ayn Ne 257, | jaGoparopHble  yCTAHOBKH (crennpl),
womam — 52 M°). .

— MYJIBTUMEIUHbIE CpEACTBA,
BH/JICOIIPOEKTOP, HOYTOYK

13. OcobeHHOCTH peaM3alUM JUCUMIUVIMHBI JJI MHBAJMIOB U JHI C OTPAHMYEeHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OOyyaronmMcsT € OTpaHUYEHHBIMH  BO3MOXKHOCTSMH  370POBbS  NPEIOCTaBIISIOTCS
crenuanbHble y4eOHMKM U y4eOHble mocoOus, WHas YydeOHas IUTeparypa, CHelHATbHBIX
TEXHUYECKHX CPEICTB  OOyJYCHHS KOJUICKTMBHOTO W  HMHIAWBUIYAIBHOTO  TOJB30BAHUS,
MPEOCTaBICHUE YCIIYI aCCUCTEHTa (ITOMOINHHMKA), OKA3bIBAIOIIETO OOYydJaroIMMCs HEOOXOAMMYIO
TEXHUYECKYIO TIOMOIIIb, a TAKKE YCIYId CYpAONEPEBOIYNKOB U THGIOCYPIOTIEPEBOTIUKOB.

a) uIsl cJIa00BUASIIIMX:
- Ha 3a4eTe/PK3aMEHE TMPUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIMH CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIh C YYETOM HWHIMBUIYAIbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh padouee
MECTO, TIEPEIBUTATHCS, TPOYNTATH U OOPMHTH 33JaHUE, B TOM YHCIIC 3l ChIBAS 10T JUKTOBKY);
- 3aJaHus I BBIIOJHEHMS, a TakKe WHCTPYKIUS O TOPSAKE MPOBEACHHS 3adeTe/dK3aMeHa
oopMIISIOTCS YBETMUEHHBIM HIpU (PTOM;
- 3aJJaHMs JUIS BBITIOJHEHHS Ha 3a4eTe / DK3aMEHE 3aUNTHIBAIOTCS AaCCHCTEHTOM;
- MUCHbMEHHBIE 3a/IJaHUS BHITIONHIIOTCS Ha Oymare, HaJAMKTOBBIBAIOTCS] aCCUCTEHTY;
- o0ecreunBaeTcsl MHIMBUIyalbHOE paBHOMEpPHOE ocBeleHue He MmeHee 300 Jtokc;
- CTYIACHTY IS BBITIOJHEHHS 3aJaHUs MPU HEOOXOIUMOCTH MPEIOCTABIISCTCS YBEINYHBAOIICE
YCTPOUCTBO;

B) VISl TJIYXUX M CJ1a00C/IbI AIIMX:

- Ha 3a4eTe/PK3aMEHE TMPUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIMH CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO TOMOIIh C YY€TOM HHAMBUIYAbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh padouee
MECTO, MIEPEBUTATHCS, TPOYUTATh U ODOPMHUTH 3aJJaHNE, B TOM YU CJIC 3aIMMCHIBAS ITOJ] TUKTOBKY);

- 3a4eT/3K3aMEH MPOBOJUTCS B MUCBMEHHOM (opMme;

- o0ecreunBaeTcsl HaTUYHe 3BYKOYCHIIMBAIOIICH ammapaTypbl KOJUIEKTUBHOTO IMOJIB30BAHUS, TPH
HEOOXOAUMOCTH MOCTYITAFOIIAM MPEIOCTABIISICTCS 3BYKOYCHITHBAFOTIIAST ammaparypa
WHJUBUIYaJIEHOTO TOJIb30BAHHUS;

- TI0 YKEJIAHUIO CTYJIEHTA 3a4eT/3K3aMEH MOXKET MPOBOAUTHCSI B MUCHbMEHHOU (popme;

A) sl JUIl ¢ HAPYIIEHHSIMH ONOPHO-ABHUIaTeJIbHOr0 amnmapara (TaxKeJIbIMH
HApPYyUIe HUSIMH JIBUTATEJIbHBIX (DYHKIHI BePXHUX KOHEYHOCTEe# MM OTCYTCTBHEM BePXHHUX
KOHEYHOCTeM):

- TMIHCBMCHHBIC 33JIJaHUS BBITOJTHSIOTCS Ha KOMITBIOTEPE CO CHEIUATU3UPOBAHHBIM ITPOTPAMMHBIM
o0ecrie4eHreM UIIM HaTUKTOBBIBAIOTCS ACCUCTEHTY;
- TI0 JKEJIAHWIO CTY/ICHTA 3a4eT/3K3aMEH POBOUTKLCS B YCTHOU (hopme.




PaGouass mporpamma AUCHUTIIUHBI «MHKPOOUONOTHS») COCTAaBICHA B COOTBETCTBHH C
TpeOOoBaHUAMH (pe e paTbHOr0 rOCYAapCTBEHHOIO 00pa30BaTEILHOIO CTAHIAPTA BBICIIETO 00pa30BaHUS 10
HampaslieHro ToAroToBKH 35.03.04 ArpoHomust 1 yaeOHOrO Imiana 1o npodmo «3ammra pacTeHUD

ABTOD (BI) KaHAM1aT OMOJIOTHYECKUX HayK
Hayk, noueHt Kapranes U.B.

PeriensenTrl KaHAUJAT C.-X. Hayk, aoueHT [pena E.b.

KaHJUJAT C.-X. HayK, AoueHT Tpydauésa JI.B.

PabGouast mporpamma gucnumIUHBI «MUKPOOHUOJIOTHS» paccMOTpeHa Ha 3acefaHud Kadeapsl
nouBoBeAeHns uM. B.M. TrompnanoBa, mporokonm Nel0 or «ll»  wmas 2022 r. u mnpu3HaHa
coorBeTcTByomed TpeboBanmsiM OI'OC BO u yueOHOro miaHa mo HampaBieHHIO MoAroToBkH 35.03.04
ArpoHOoMUs

3aB. kadenpoit JIOKTOp C.-X. HayK, nmpodeccop Llxospedor B.C.

PabGouas mnporpamma gucHUIUIMHBL «MHKpOOMONOTHS» paccMOTpeHa Ha 3aceJaHuu

y4e0HO-METOINYECKO KOMUCCHU (aKylIbTeTa arpoOHOIOTHU M 3€METbHBIX PECYPCOB MPOTOKOI
Ne 8 or «11» mas 2022 r. u npm3HaHa coorBeTcTBYIOwEH TpedoBanmsiMm OI'OC BO u yueOHoro mwiana mno
HampasjieHuo noarotroBku 35.03.04 ArpoHomust

PykoBoautens OII KaHAMJAT C.-X. HayK, AJOLEHT besruna FO.A.



AHHOTanusA padoveil MPporpaMMbl TUCUUILIAHBI

«MuKpooHoJIOTHSI»

0 TIOJITOTOBKE 0OYYArOIIEeTocss 1Mo MporpaMme OakaiaBpuara

KOJI

35.03.04 ArpoHomusi

HaumenoBanue HarpaBJICHUS MOATOTOBKHN

3anmTa pacreHul

npouIh

dopMa o0yVIeHUA — OUHASA

O0mas TPy10€ MKOCTh H3y4YeHNs TUCIUILIMHBI COCTaBJIsIeT 43.¢., 144 vac

IIporpaMmmoii AMCHUIJIMHBI
NpeycMOTPe HbI
cjeAynme BUAbI 3aHATHI

OuHnasi popMa 00yUeHHS

nekui — 30 4., B TOM 4HClIe HHTEPAKTUBHBIE 3aHATHSA — Yaca;
IIpakTUIecKie (1abopaTopHbIe) 3aHITHI — 42 4., B TOM YHCIIE
MHTEPaKTUBHBIC 3aHATUS — dYaca; CaMOCTOsATelIbHas padorta — 72
4. B TOM YHCJIE UHTEPAKTUBHBIC 3aHATUSA — Yaca; KOHTPOJIb Y

Heab m3yuenuns
MUCHHUILTAHBI

Henpto ocBoeHUs: AMCUMILUIMHBI «MHUKpPOOHONOTHSY SABISETCS
dopMupoBaHue Yy CTyAEHTOB OakalaBpuara KOMIIETEHLIHII,
HAalpaBJIEHHBIX Ha TIOJy4eHUE TEOPEeTHYECKMX 3HAaHUM O
BO3HMKHOBEHUM U TMPUYMHAX Pa3HOOOpasusi TOPHBIX MOPOA M
[Oo4YB; MPUPOJE, HX OTIMYUSX, CBOWCTBAX; J(eKTuBHOE
UCIIOJIb30BAHME IOYBEHHBIX KapT M KapTorpamMMm i Lenei
BOCIIPOM3BOJCTBA CaJ0OBOJCTBA, OXpaHa IOYB OT JSPO3UH,
3acoJIeHUs, 3arpsi3HEHUs, 3a0071auuBaHUsl U APYIUX HETATUBHBIX
IIPOLIECCOB, MOBBIIEHUE IOYBEHHOTO MJI0JOPOIHUS.

MecTo AMCHUILIMHLI B
crpykrype OIl BO

Vyeonas mucuuminaa b1.0.14 «MuxpoOmoorus» OTHOCHTCS K
bnoky 1 ucuumimnel (MoIynu), o0s3aTenbHas 4acThb

KomneTeHIun 1 MHANKATOP
(bI) 10CTHKE HUS
KOMIIe Te HIIMH,

¢ opMupyembie B
pe3yJbTaTe 0CBOeHUS
JUCUMILIUHBI

Oo0menpog eccnoHaIbHBIE KOMIIETEHIIUHU:

OIIK-1 Cnoco0eH pemiaTh TUNOBBIE 331241

npo¢ eccuoHaILHOM JesITeJJbHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MATeMATHYeCKHUX H €CTeCTBEHHbIX HAYK €
NnpuMe He HUeM UH( 0pMAIIMOHHO-KOMMYHHMKAIMOHHBIX
TEeXHOJIOT Uil

OIIK-1.1  JleMOoHCTpUpyeT 3HaHUE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX u
o0menpodecCHOHaTbHBIX ~ JAUCIIUIUINH, HEOOXOAUMBIX  JUIS
pellieHUs] TUTIOBBIX 33/1a4 B 00JIACTH arpOHOMUH ;

OIIK-1.2 Hcnons3yer 3HAHUS OCHOBHBIX  3aKOHOB
MaTEeMaTHYECKUX W  €CTeCTBEHHBIX HAyK I PEIIeHUs

CTaHJApTHBIX 3a/la4 B arpOHOMUU

3HaHusl, YMEeHUS H HABBIKH,
nmojiyuaeMble B Ipoliecce
H3y4YeHUs TUCHUILTUHBI

3Hanusn:

- OCHOBHBIE 3aKOHBl MaTEMATUYECKUX, ECTECTBEHHOHAYYHBIX U
obmenpodeccronanpubix gucrumuma (OTTK-1.1)

- KaK MCIO0JIb30BaTh OCHOBHbBIE 3HAHUSI OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX U ecrecTBeHHBIX Hayk (OIIK-1.2)

YMmenns:
O6OCHOBaTI> OCHOBHBIC 3aKOHBI MAaTEMAaTUYCCKUX,




ecrecTBeHHOHAyYHBIX auciurmind (OITK-1.1)
HUCITIOJIB30BaTh 3HAHUS OCHOBHBIX 3aKOHOB MAaTEMATHYCCKUX U

C€CTCCTBCHHLBIX HAYK I PCUHICHUS CTAaHAAPTHBIX 3a1a4 B
arponomuu (OTTK-1.2)

HaBbiku n/miau TpyaoBbie 1eiiCTBUA:

- 00paboTKu nHpOpMAaIMK ISl PEIICHH ST TUITOBBIX 3371a4 B 00J1aCTH
arponomuu (OTTK-1.1)
- BOCIIPUHMMATh W aHAJIM3UPOBATh MH(POPMAIMIO 1O OCHOBaM

camoopranmsaipu Mblwienus (OTTK-1.2)

KpaTkas xapakrepucTuka Pazneq 1. CtpykrypHO-MOpQOIOTHIECKUE

y4eOHOH TUCIUTIHHBI 0COOEHHOCTHU KIIETOK

(ocHOBHBIE pa3/ieJibl U MUKPOOPTaHU3MOB.

TeMbl) CucreMaTnka MUKPOOPTaHM3MOB
Paznen 2. PaznooOpasue, 4ncI€HHOCTh U CUCTEMAaTHKa
MUKPOOPTaHU3MOB

Pa3nen 3. [lutanue u MeTabOIU3M MPOKAPUOTOB

Pa3nen 4. Poib MUKpOOPraHU3MOB B KPYTrOBOPOTE OMOTEHHBIX
9JIEMEHTOB B IIPUPOC

Pa3nes 5. Mukpoopranusmsl U 3KOJIOTUS

®DopMa KOHTPOJIS ouHas dopMa 0OyIeHUS:
ceMecTp 2 3a4eT C OI[CHKOM

ABTOpP(BI): Kannunar 6nonornyeckux Hayk, poneHt Kapranes U.B.
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