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I1pu pazpaGotke paGoueit IIPOTPaMMBbI IUCIMIUTHHEL (Janee — PIIJT) «MuKpoOHOIOrUsS» B OCHOBY
TIOJIOXKEHEI:

1. ®enepainbHbli rocyapCTBEHHbIN 00pasoBaTeNbHBIA CTAHAAPT BBICIIET0 0OpazoBaHms — 6a-
Kajappuar 1o HalpaBIEHHMIO HOATOTOBKH 35.03.04 ArpoHOMHES, YTBEPKAESHHEIM IPUKA3OM MunoOpHay-
K# 0T 26 mronst 2017 1. Ne 699, ¢ u3MeHEHUSMH, BHECEHHBIMU npukasaMa MunoOpHayks oT 26 HOsOpst
2020 r. Ne 1456, ot 8 pesparns 2021 r. Ne 83, ot 19 urons 2022 . No 662, ot 27 depais 2023 1. Ne 208;

2. Tlpukas MunuCTepcTBa HAyKHm W BBICIIEr0 00pa3oBaHHs POCCHICKOI Denepatpu 0T
08.02.2021 r. Ne 83 «O BHeceHHH H3MCHeHWi B (enepanbHble TOCYIapCTBEHHbBIE 0OPA30BATENLHBIE
CTaHZAPThI BRICIIET0 00pa3oBaHus — GakalaBpUar 0 HAIPABICHMSAM MOATOTOBKHY;

3. Ilpukas MunucTepeTBa HayKH U BBICIIEro obpasosanus Poccuiickoit Denepanun ot 26 HOAOPs
2020 r. Ne 1456 «O BHeceHunn n3meHernil B henepansHbie roCyIapCTBEHHbIE obpazoBaTensHBIE CTaHIap-
THI BBICILIETO 00pPa30BAHUSY,

4. Tlpukas MumncTepcTBa Tpyaa U conmuanbsHoi 3ammtsl Poccriickoit ®exepamuu ot 20.09.2021
r. Ne 6441 «O6 yTBEepKIEHHE TPO(ECCHOHATEHOTO craggapra « ArpoHomy; ot 02.09.2020 r. Ne559u «O6
YTBEPIKIEHUH IPOPECCHOHATBHOTO CTaHapTa «CIenuamicT B 061ACTH AeKOPATHBHOTO CAT0BOACTBAY;

5. VueOHBIA M1aH MO0 HANPABICHAO NOATOTOBKH 35.03.04 ArpoHOMMS HAIpaBICHHOCTH (Ipo-
uib) «JlanmmadTHEN ausaite» oxobpen Yuensiv coserom ®IBOY BO «Spocmasckuii TAY» «02»
mapta 2026 r., mporoxos Ne 2. Ilepuox o6yuenus: 2026-2031 rr.

IIpenonaBatens-pazpaboruuk:

- e AM.
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COJIEP)KAHUE PABOYEM ITPOT'PAMMBI TACITUTITTAHBI

HanmenoBanwme pasnena (moapaszena)

Llenp 1 321241 OCBOCHHSI TUCIIUTUTHHBI

[lepedenp MmIaHUPYEMBIX PE3YIbTATOB OOYUYCHHS MO TUCIMILIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHUS 00pa30BaTEIbHON MPOrpaMMbl
OobmenpodeccnoHaTbHBIE KOMIETEHIIMN U MHIUKATOPBI UX JIOCTHKEHHS

MecTo TUCHHITIMHEI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMBbI

CrpyKTypa IMCHMIUIMHBI U pacnpeencHue e€ TpyJ0EMKOCTH (Ha 0JHOTO 00ydJaromie-
rocsi)

Coneprxkanue TUCHUILTAHBI

ConeprkaHue QUCIUTUIMHBL, CTPYKTYPUPOBaHHOE TI0 TeMaM (paszesiaMm) ¢ yKa3aHueM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJJEMHUUECKIX YaCOB

Y BUJIOB YYCOHBIX 3aHSATHI

Pazensl qUCHMIUIMHBI IO BUIAM ayIUTOPHON (KOHTaKTHOW) pabOTHl M POPMBI KOH-
TpOJIS

JlaboparopHbie pabOTHI

[TpumepHas TeMaTHKa KypCOBBIX MPOEKTOB (padoT)

[Tepeuenpb yueOHO-METOANYECKOTO OOecreueH s AJIsi CaMOCTOATENbHOM paboThl 00y-
YaIOMIMXCS 0 JUCIUIUINHE

Bunsl camoctosiTensHON paboThl 00yyaromuxcs

Metoaunueckue ykazaHus (7151 CAaMOCTOSITETbHON paboThI)

@DOH/ OLICHOYHBIX CPEACTB Ul IPOBEACHUS TEKYILIEH U MPOMEKYTOUHOM aTTecTalluu
00yyJarouuxcs mo JUCUUILTAHE

[Tepeuenp KOMIIETEHIMI ¢ YKa3aHUEM 3TaroB UX (OPMUPOBAHUS B IPOLIECCE OCBOE-
nusa OIIOIT BO

Onucanue nmokasarened ¥ KpUTEPUEB OLICHUBAHMS KOMIETCHIIMHA HAa PA3JIMYHBIX JTa-
nax ux OpMUpPOBaHUs, ONKMCAHUE IIKAJl OLICHUBAHUS

TumnoBbsle KOHTPOJIBHBIC 33JJaHUS WM MHbIE MaTepuabl, HEOOXOAUMBbIE JIJIsI OLEHKH
3HaHWM, YMEHUH, HaBBIKOB, XapaKTEPU3YIOLIUX ATAIbl (OPMUPOBAHUS KOMIIETEHIIUI
B IIPOIIECCE OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMbl

Tunosble 3agaHust sl IPOBEIEHUS TEKYILIET0 KOHTPOJIS U pyOeKHOr0 TECTUPOBAHUS
TunoBsle 3a1aHus Ui IPOBEACHUS NMPOMEXYTOUHOM aTTecTanuu (3ayera, 3ayera ¢
OLICHKOM, 3alIUTHl KypCcOBOM paboThI (IIPOEKTa), SK3aMeHa)

MeToauueckre mMaTtepuasl, ONPEACIAIOIUe MPOLENyphl OLEHUBAaHUS 3HAHUM, yMe-
HUH, HABBIKOB, XapaKTEPU3YIOIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUN

[TepeueHb OCHOBHOHM M JOMOJIHUTENBHOM yueOHOH JuTeparypbl, HEOOXOTUMON s
OCBOEHUS AUCLUITIINHBI

OcHoBHas y4yeOHast TuTeparypa

JononmuuTenpHas yaeOHas TuTeparypa

[Tepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «HTepHeT»
[TepedeHn 27IEKTPOHHO-OMOTUOTEUHBIX CHCTEM

IlepeueHp peKOMEHIYEMBIX HHTEPHET-CAITOB 10 JUCLUIUINHE

Metoauueckue yka3zaHust Juisi 00y4aroIuXcsi 0 OCBOCHUIO JTUCIUIINHBI

[Tepeuenb MHGOPMALMOHHBIX TEXHOJOTHH, UCIIOJIB3YEMBIX MPH OCYIIECTBICHUU 00-
pa30BaTeNbHOTO Ipolecca Mo JUCIUILIMHE, BKIII0Yas epeyeHb MPOrpaMMHOro odec-
neyeHus: 1 ”HPOPMALIMOHHBIX CIIPAaBOYHBIX CUCTEM

[lepeueHb JNMILIEH3MOHHOTO U CBOOOJIHO PAacCHpOCTPaHsIEMOro NMporpaMMHOro obecre-
YyeHus: yueOHOro mpoiiecca

[lepeuens mpodeccnoHanbHbIX 0a3 JaHHBIX M MHPOPMAIMOHHBIX CIIPABOYHBIX CH-
CTEM

JlocTyn K ceT HHTEpPHET
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1 leap u 3a1a4n 0CBOEHHSI AUCITUIIHHBI

Heabo n3yueHus TUCIUTHTUHB « MUKPOOHOIOTHSY sIBIsIETCS (HOPMUPOBaHKE Y OY-
OyIIUX CHECHUAIUCTOB TEOPETUUYECKUX 3HAHUW M MPAKTUYECKUX HABBIKOB MO OOIIEH U
CEJBbCKOXO035IMCTBEHHON MUKPOOHOJIOTHH.

3amauu:

- U3y4YEHUE OCHOB O0IIe MUKPOOHOJIOTUU: CUCTEMATUKH, CTPOCHHUSI, B3AUMOAECHCTBUS C
OKpY>Karollen cpes1oil 1 0COOCHHOCTEN KU3HEEITEIIbHOCTH MUKPOOPTaHU3MOB;

- U3yUYEHUE CEIbCKOXO035MCTBEHHON MUKPOOHOIOTUH: POJIU U YYaCTUSI MUKPOOPTraHU3MOB
B IIpolieccax MpeBpallleHus COeMHEHUN yriiepoa 1 a3oTa.



2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO JMCUHUILINHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMU OCBOEHHUSI 00Pa30BaTe/bLHOI NPo-

rpamMMblI

V3y4yeHrne MaHHOW TUCIUIUIMHBI HAMpaBIeHO Ha (OPMHUPOBAHHE Y O0yJAIOIINXCSI
cienyroniel odmenpodeccuonaibHor (OI1K-1) xoMIeTeHIINH:

2.1 OdomenpogdeccuoHaTIbHbIE KOMIETEHIIUN U HHANKATOPBI UX JOCTUKEHUS

Kon Conep:xanne Kona n HanMeHoOBaHNe HHAMKATOPA IOCTHKEHHSI KOMIeTeHINH
KOMIeTeHIHI KOMIeTeHINH 3HATh | yMeTh BJIA/IETh
OIIK-1.1
JleMOHCTpHpYeT 3HaHHe OCHOBHBIX 31KOHOB MATEeMATH4Y€eCKHUX, eCTeCTBEHHOHAY YHbIX
U 00uenpodecCHOHATBHBIX TUCHMILIMH, HEO0XOAMMBIX /UISl PellleHUsl THIOBBIX 3a-
Aa4 B 00J1aCTH aTPOHOMMH
OcHOBHbIE 3aKOHOMEPHOCTH HaBblkaMy nprMeHeHWs
Croco0eH pemiaTb THIO- | MAKPOOHOJIOTHH — CHCTEMATHKY, | [IpMMEHATH 3HaHMS MUKPO- | 3HAHWH MHKpPOOHOIOTMH
Bble 3agaun  mpodeccuo- | MOp(OIOTHIO, TEHETHKY MHKpO- | OHOJOTMH B OOJIACTH arpoHO- | B 00JACTH arpOHOMHH—
HAJILHOM IeSITeJIbHOCTH HA | OPraHM3MOB, B3aUMOOTHONIEGHWS | MHM — pa3iidaTh OCHOBHBIC | NPUTOTOBJIEHHS —IIpema-
OCHOBe 3HAHUII OCHOBHBIX | MHKPOOPTaHH3MOB MEXAy CO00H | (opMbI OaKTepHid. paTtoB  MHKPOOPTaHH3-
OIK-1 3aKOHOB MATEMATHYECKHX | M OKPY’KaloLeH cpenoi. MOB.
M ecTecTBeHHbIX Hayk ¢ | OIIK-1.2

npuMeHeHrneM
IHOHHO-
KOMMYHHUKAIIMOHHBIX Tex-
HOJIOT Ui

uHpopma-

I/Icno.m,zyeT 3HAHUSI OCHOBHBIX 3aKOHOB MATEMATHYECKHUX U €CTECTBEHHBIX HAYK IS
PE€UICHUS CTAHJAPTHLIX 3a1a4 B arPOHOMHH

IIponecchl mpeBpaiieHuss MHK-
pOOpraHM3MaMH OCHOBHBIX CO-
€IMHECHUM.

[TnanupoBatsb
MHKPOOHBIX ~ 3eMIIey100pu-
TENBHBIX IPEnaparoB, OHo-
HpenaparoB, B TOM YHCIIE IS
OOpBEOBI € BpPEOUTEISIMH H
0OJe3HsIMH B  KOHKPETHBIX
YCIIOBHSIX.

TPpUMCHEHUE

Haprikamu KOJI4e-
CTBEHHOTO y4YeTa MUK-
POOPraHM3MOB B  pas-
JIMYHBIX CyOCTpaTax.

3 MecTO AUCHUILIUHBI B CTPYKTYpPe 00pa3oBaTeIbHO MPOrpaMMbl

Hucrumnaa «MUKpOOHOJIOTHS» OTHOCUTCA K 0053amenvHol wacmu o0pa3oBa-
TEJIHHOU MPOTpaMMBbI OaKaiaBpHara.




4 CTpyKTypa IMCHUIJIMHBI U pacnpeaejieHue eé TPy10EMKOCTH

(Ha 01HOT0 00Yy4YaIOIIEroCs)

Bua yueOHoii padoThI Beero 3a 2 kype
4acoB 4acoB

1. KonrakTHas padora npu npoBeleHUN Y4eOHbIX 3aHATHI, BCe-
ro (Jlex + Jlab + IIp + KCP)* 12,6 12,6
B TOM YHUCIJIE:
JlexumonHuele 3aHsTH (JIek) 4 4
Jlaboparopusie 3ansaTus (J1ad) 8 8
[Tpaktrueckue 3ansatus (I1p) - -
[TpoBeenue KoHCYIbTaUMi N0 yueOHou auctumiude (KCP) 0,6 0,6
2. CamocTtonTebHasi padoTa, Bcero (CP + xoumpony)* 91 91
B TOM YHCJIE: ’ ’
CamocrosiTenpHas paboTa TPy MOJATOTOBKE K TECTUPOBAHHIO 38,4 38,4
CamocrosTenbHas padoTa MpH MOATOTOBKE K 9K3aMEHY 5,7 5,7
[Tpoune BUIBI CAMOCTOSTEIHHOM PabOTHI (TIOJTOTOBKA K JICKITUSIM, 48 48
J1a00pAaTOPHBIM 3aHATHSIM)
3. KonrakTHasi paboTa npu NpoBeIeHUU MPOMEKYTOUYHOI aTTe- 33 33
CTAllMH, BCEro ' '
['pynmoBeie KOHCYIBTAIMK TIEpE]] IK3aMEHOM U C/1ada dK3aMEHa I10 33 33
mucturuae (Ko)* ' '
Cpnauva 3ayeta no gucuuiune (K)* - -
3amuTa KypcoBoi padotsl (mpoekTa) (K)* - -
OO0masi Tpy10éMKOCTh THCIHILIHHBI B Yacax: 108 108
B TOM YHCJIe B JOPME NMPAKTHUECKOM MOATOTOBKU - -
O61masi Tpy10éMKOCTh TUCHUIUIMHBI B 3246 THBIX eIMHUIIAX: 3 3

5 Copep:xxanue Q1M CHUATIAHBI

5.1 Conepskanue TUCUMILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aesiaMm) ¢
yKa3aHueM OTBeJEeHHOI0 HA HUX KOJUYECTBA aKaJleMUYeCKHX YaCOB

U BU/JI0OB Y4eOHBIX 3aHATHI

HaumeHnoBaHHe U coO-

Bujabl yueOHO# padoThl M X TPYA0EMKOCTh, YAChI

D
S =
< 2=
5 | AepKaHue pasneaa auc- | = = KonTakTHas padora npu CamocTrosiTeNb-
5 UHILTHHBI (TepeYens u- | 2 3 NPOBEIEeHNH YIeOHbIX 3aHATHI Hasi pa6oTa ° =
8. | nmakTHveckux exmHmum: | 2 “E’ B 1.9, B hopMe « 3 §
=} -
Z | paccMaTpuBaeMbIX HOJ- g ¢ | Jex | Jlab | Ilp [mpaxtuueckoiif KCP CP on =i
TeM, BONIPOCOB) OATOTOBKH TpOJIb
O061mas MUKpOOHOJIOTHS OIIK-1
(cucrematuka M CTpOCHHE
MUKpPOOPI'aHU3MOB; Pa3MHO-
1 JKEHHE U I:eHeTI/IKa MHKPOOP- 2 4 0.3 44 27 53
TaHU3MOB; OOMEH BEIIECTB U
SHEPruU Y MUKPOOPTaHU3-
MOB; MUKPOOPTaHU3MBbI U
OKpYXarolas cpeja)
CenbCKOX03s1iiCTBEeHHAS OIIK-1
2 MHUKpoOHoIIorus (TpeBpare- 2 4 03 42,4 3.0 51,7
HUE MHUKPOOpPTaHU3MaMu CO-
€/IMHEHUH yIilepo/jia 1 a30Ta)
Hroro 3a 2 kypc 4 8 - 0,6 86,4 57 104,7
KypcoBas padora (nmpoekr) )
[pomexyrounast arrecramms: | OIIK-1 33
(3x3amen) ’
HToro no QucuUIHHE: 4 8 - 0,6 86,4 57 108




5.2 Pazgenbl AUCOMIUIMHBI 10 BHAAM ayJAMTOPHOH (KOHTAKTHOH) padoThbl M
¢dopmMbI KOHTPOJIA

Buap! yueOHBIX 3aHATHIA
Ne Ne HanmenoBanue (B uacax) DopMbI TEKYLIET0 KOH-
n/n Kypca pa3aejaa TUuCHUINIAHbI JI JIP H3 TPOJIA yCIIEBA€MOCTH
1 2 OO611ast MUKpOOHOJIOTHS 2 4 - TCut, 3JIP
CenbCcKoX0341ICTBEHHAS
2 2 2 4 - TCn, 3JIP
MUKPOOHOIOTHS
HUTOI'O: 4 8 -
5.3 JlabopaTopHbie padoThI
HaumenoBanue
Ne | Ne HaumeHnoBanmue Bcero
pa3jiena
n/m|kypca J1a0opaToOpHBIX padboT 4acoB
AUCHHUILJIMHBI
1 2 3 4 5
OO6mrast Mukpo6mono- |[IpaBuina paboThl B MEKPOOHOIOTHYECKOH Ta00paTOpHH.
TUst Pa6ora ¢ mukpockonom. OcHoBHBIE (OPMBI MUKPOOPTaHU3- 2
1 MOB.
5 [TpuroTtoBneHne GUKCUPOBAHHOTO Mpenapata. MeToabl uc- 5
CJICIOBAHMSI )KMBBIX MUKPOOPTaHU3MOB.
CenbCcroX034iiCTBEHHAS
MoJ109HOKHCI0€ OPOKECHHE. 2
2 MUKPOOHOIOTHS
Asordurcanmsi. 2
HToro 3a 2 kypc: 8

5.4 IlpumepHasi TEeMAaTHKA KYyPCOBBIX NPOEKTOB (padoT)
KypcoBbie mpoekThl (paboThl) HE MPEeayCMOTPEHHI.

6 IlepeyeHb Yy4eOHO-METOAUYECKOTO 00ecTieYeHMs AJI CAMOCTOATEILHOM
padoThl 00y4AKOIIMXCS MO JUCHUIJINHE

6.1 Buasl camocrosiTesibHOM padoTsl 00yuaromuxcs (CP)

Ne HaumenoBanue pasaena Bcero
Ne n/mm pasi Buasr CP
Kypca AUCHMILTHHBI 4acoB
[TonroToBKa K TECTHPOBAHUIO 20
1 O61mas MUKpOOHOJIOTHS A P
2 [TonroToBka K caaye 1a00paTOPHBIX padoT 24
Cenbckoxo3siictBeHHas |[1oaroToBka K TECTUPOBAHUIO 18,4
2 MUKPOOHOIOT U [TonroroBka k caaye 1ab0paTOPHBIX PadoOT 24
CamocTosiTe/ibHasi paboTa NPHU MOATOTOBKE K IK3aMEHY: 5,7
HUTOI'O yacos 3a Kypc: 92,1

! TCn — TectupoBanue nucsMenHoe, 3JIP — 3ammTa 7a60paTOPHBIX PaboT

8




6.2 MeToanyeckne yKazaHus (1J1sl CAMOCTOSITEIbHOI padoThI)

B mporuecce camocToATenbHONW pabOTHI MPU MOATOTOBKE K JIGKIIMOHHBIM, J1abopa-
TOPHBIM 3aHSATHUSM, 3aIUTE JaOOPATOPHBIX PabOT, TECTUPOBAHUIO, SK3aMEHY 00ydJaroIne-
Cs1 MOTYT BOCIIOJIb30BaThCs U3JaHueM «MukpoOuosorus. Y4ueOHO-MEeTOAMYECKOe mocodune
i oOydaromuxcst mo HampasiieHusiM noAarotoBku 35.03.04 "Arponomusa" u 35.03.03
"Arpoxumus u arporodBoBeaeHue” aBTop — A.M. Tpydanos. — fApocnasns: PI'BOY BO
SApocnasckas 'CXA, 2017. — 81 c., KOTOpoe MPEACTABICHO B OMOIMOTEKE KaK B IEYaTHOM
BHJIC, TAK U B KAa4ECTBE JJECKTPOHHOTO pecypca: 3yekTpoHHas oubimmorexka ®I'bOY BO
Spocnasckuiit AY. — PexxuMm nocTyna: https://yaragrovuz.ru/index.php/biblioteka , TpeOyeTCs aB-
TOpHU3AIHSI.



https://yaragrovuz.ru/index.php/biblioteka

7 DoH/1 OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUsI TeKYIIel U MPOMeKYTOYHOM
arrecTaluy 00y4arOUUXCH MO AUCHUIINHE

®DoH/I OIIECHOYHBIX CPEACTB MO TUCIHUIUIMHE « Muxkpobuonozus» — KOMIIIEKT METO-
JTMYECKUX M KOHTPOJIbHO-MU3MEPUTEIHHBIX MAaTePUANIOB, TPEIHA3HAYCH ISl OICHUBAHUS
ypoBHs chopmupoBanHOCTH KomrieTeHInu (OITK-1) Ha pa3HBIX CTaausX 0OydeHUs Ha CO-
OTBETCTBHEC WHAMKATOPAM JTOCTI)KEHHUST KOMIICTCHITHA.

@®oH/| OIEHOYHBIX CPEACTB BKJIIOYACT KOHTPOJIBbHBIE MaTepUaibl JJIs TPOBEIACHHUS
TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIMH 0 3aBEPIICHUIO TIe-
puoaa oOy4yeHus.

Texymmii KOHTPOJb YCTHEBAEMOCTH O0OECIIEUMBAET OIEHWBAHHE XOJa OCBOCHHUS
JUCIHMILTAHBI ¥ IPOBOJUTHLCS B BHJIC MUCBMEHHOTO TECTHPOBAHUS, 3aIUTHI JabOpaTop-
HBIX paloT.

[TpoMexxyToUHasT aTTeCTaIsl UMEET ICJIBI0 ONPECIIUTh CTCIICHb JOCTH)KCHUS 3a-
IJJAHUPOBAHHBIX PE3YJIHTATOB OOYYCHHMS IO JUCITUIUIMHE 3a OTPEICICHHBIA TepHo] 00Y-
gyeHus (2 Kypc) v TPOBOAMTCS B (popMe dK3aMeHa.

7.1 IlepeyeHb KOMIETEHIHMH ¢ YKa3aHHEM J3TanoB UX (POPMHUPOBAHHUA B NPO-
necce ocsoenus OIIOII BO

Ne Jranbl (OpMUPOBAHNS U NPOBEPKH YPOBHS c)OPMHPOBAHHOCTH KOMIIETEHUM 110
Kypca AMCUHMILIMHAM, PAKTHKaM B npouecce ocsoenusi OIIOII BO

OIIK-1 - Cnocoben pewrams munosvle 3a0aiuu npoPheccuoOHAIbHOU 0eAMEIbHOCMU HA 0CHOGE 3HAHUIL OC-
HOBHBIX 3AKOHO8 MAMEMAMUUECKUX U €CHMECMEEHHbIX HAYK ¢ HPUMEHEHUEeM UHQOPpMaAUUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UHl

1 Xnmus HEOpraHN4YCCKas U aHAJIUTUYCCKas

2 Xumus opraHuveckasd, (I)I/BI/I‘IGCKB.H 1 KOJIJIOMJHAasA

=
N

MaremMaTHKa ¥ MaTeMaTHISCKas CTaTHCTHKA

duzuka

boranuka

Muxpoduonorus

CenbCKOXO03SIUCTBEHHAA DKOJIOTHUSI

dusnonorus ¥ OMOXUMHUS PaCTeHUN

Mexanu3anus pacCTeHHUEBOICTBA

®dUTONaTOIOTUA U YHTOMOJIOTHUSI

OO01as reseTuKa

Arpoxumus

IInonoBoacTBO

OBOIIEBOICTBO

OCHOBBI OMOTEXHOJIOTHHA

VYyeOHasi 03HAaKOMHUTENbHAs IPAKTHKA

VYueOHas TEXHOJIOrHYeCKast IMMpaKTUKa

HpOI/ISBOJICTBeHHaSI TEXHOJIOrMYECKasd MpaKTHKa

HpC,Z[IlI/IHJ'IOMHaSI IMpaKTHUKa

GOAOA B INIPWIRAROIWINIPRPIWWININ(FP|F

BrinonHenue u 3amuTa BhITYCKHOM KBAIU(PHUKAITMOHHON pabOThI
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7.2 Onucanue nmoka3artejieii U KpuTepueB OLleHUBAHUS KOMIIETeH U
HA Pa3IHYHbIX ITanax UX (JOPMUPOBAHUS, ONKCAHHE IIKAJ OLlEHUBAHUA

Komneren- YpoBeHb C(hOPMHPOBAHHOCTH KOMIIECTEHIIUH
uu Oopa3oBa-
HNuaukarop . . | HHIKe cpen- .
TeJbHbIe | Dopma BBICOKHH cpeaHui HU3KHHI
JOCTHKEHMSI Hero
TEXHOJIOTMH| OLIEHOY-
()] KOMIIETCHIHMH ¢dopmupo HOT'O 11
0 - -
K p (TaRApyeMbie Bl;lmz epen KaJIbl OLICHUBAHNS
ox| MyJIU- - HEYJIOBJIE-
PESYIIBTATRL 1\ oMmeten- | cTBa YAOBJICTBO- ‘
POBKA | - e ) OTIINY- X0po- TBOPUTEINb-
YUCHUS un puTeNbHO/
I HO/3a4TE€HO | I10/3a4TeHO HO/ HE 3a-
3a4YTEHO
YTEHO
1 2 3 4 5 6 7 8 9
OIl |Cnoco- [OIIK-1.1
K-1 |6en pe-| AeMoncTpupyer
IIATE 3HaHHE OCHOB
HBIX 3aKOHOB
THIIO- 3HaeT: cucrema-
MaTreMaTuye-
BBIC 3a- TUKY, MOP(OJI0-
CKHX, ecTe-
J1a49u THIO, TCHETHUKY
CTBCHHOHAYYHbIX MUKDOODTAHIS
npocec u obmenpodec- Poop 3Haer: cucte-
CHO- MOB, B3aHMOOT-
CHOHAJIbHBIX MAaTHKY, MOP-
o HOIICHHS MHK-
HAaJIbHOMU | mucMInInH, He- (omorwuro,
POOPraHU3MOB
zesi- 00XOIUMBIX ISt . TCHETHKY
MeXIy co0OoH, ¢
TEJIbHO- |pPELICHHS THIIO- MHKpPOOpra-
JPYTHUMU CYIIe-
CTH Ha|BBIX 3a1a4 B 00- HU3MOB, B3au-
CTBaMH U OKpY-
OCHOBe [|1aCTH arpoHO- . MOOTHOILICHUS
MHUHU KAIOMICH Cpe- MHKpOOpra
3HaHMI : 0. Poop
HU3MOB MCXK-
OCHOB- Ymeer: paznu- . 3uaet: Mmop- |He 3naer:
3naetr: OcHOB- Zly COOO¥.
HBIX 4aTh OCHOBHBIE ¢donoruo u  |Mopdonoruio
HBIC 3aKOHOMEP- (1)0 MBI MUKPO Ymeer: TCHCTHUK U I'CHETUK
OO Jmoct ikpo- 0 lPaHI/BMOBp pas/aath MHKPOO yra MHUKPOO rZ
MATEMA” Gmonorsy — cu- KpJ'ILT am,}’n,le OCHOBHbIC HI/I3I\I;I,0B'p HI/ISI\EI)OB'p
THYC-  [cTEeMaTHKY, YIBTYP (dbopmeI OakTe- ’ ’
MIPU3HAKU UX s VYmeer: He ymeer:
CKHUX  H|mopdoioruio, N PHiA, UX KOJIO-
KOJIOHHUIA, . o pasnuuarb pa3nuyarb
ecre- TCHETHKY MUK- HUIA.
TCn, |Baageer: Habl- OCHOBHBIE OCHOBHBIE
CTBEH- |pPOOpPTaHHM3MOB, JLJIP,CP Baageer:
3JIP,D |xaMu IpUTOTOB- (dopmbl Oakre- |popMbl DakTe-
HEIX B3aUMOOTHOIIIE- ’ Hagbikamu . o
JIeHUsI TIpernapa- pHid; PpHif;
HUSL MUKPO- IMpUroToBJIC-
Hayk ¢ TOB MUKPOOpra- Baapeer: He Bnapgeer:
OpPraHu3MOB HUS TIpernapa-
npumMe- . HU3MOB; HJIEH- Haspixkamu Haspixamn
MEXTy CO00M 1 TOB MHUKPOOP-
HEHUEM . TUUKAIIH UX MPUTOTOBJIE- |[IPUTOTOBIIE-
OKpYXKaromien . TaHU3MOB,
uHbpop- N KOJIOHUH 110 HUJ IIpenapa- |Hus Ipemnapa-
cpelon. Mopdooruye uaeHTHOHKA- TOB MHKPOOpP- |TOB MUKPOO
Mallk-  (Vueer: [pume- P LM UX KOJIO- Poop Poop
CKUM U KYJIbTY- . TaHU3MOB. TaHU3MOB.
OHHO-  |HATH 3HAHUA HHM 110 KyJb-
paIbHBIM TIPH-
KOMMY- |MHKpOOHOIOrHH AHAKAM TYpaJabHBIM
HUKAIU- |B 00JacTH arpo- . MPU3HAKAM.
1 P Cnoco0eH: ro- P )
OHHBIX HOMMHU — pas3jia- Ilonnmaer:
TOBUTH Mperapa-
TEeXHO- 4YaTb OCHOBHBIC B3aUMOOTHO-
(hopmeI OaxTe TRI MHKDOOPTA- | o yist itk
JIOrun P HU3MOB; HAEH-
puid. POOPraHU3MOB
TU(HUIIPOBATH o
Bianeer: HaBbl- MEXIy COOO.
UX KOJIOHHH I10
KaMu IIPUMECHE-
N Mopdomorude-
HUs 3HAHUHU
CKUM U KYJIbTY-
MHUKPOOHOJIOTHH
pabHBIM TPH-
B 00JIaCTH arpo-
3HAKaM.
HOMHH — TIPHTO-
TOBJICHUS TIpe-
1apaToB MUKPO-
OPraHU3MOB.
OIlK-1.2 TLIIP.CP TCm, |3maer: mpouec- |3maer: mpo- |3maer: mpo- |He 3maer:
Hcnonesyer T 3JIP,D |cbl HpeBpamICHNUSI|UECChI IPe-  |[eCCHI Mpe-  |IPOLEeCCHI
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KomneTen- YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIINH
uuu Oopa3oBa-
Nuauxarop N . | HHKe cpen- N
TejabHble | @Popma BBICOKHH cpexHui HU3KHH
AOCTUKEHUS Hero
TEXHOJIOTMH| OLleHOY-
@ KOMIIETeHIIUH bopMupo Horo m
0 - -
P (HJ‘IaHI/IpyeMHe PMHUDP KaJibl OlleHUBAHUA
Kox| myan- C3VIIBTA BaHMsI cpen- HEYIOBJIE-
PESYIIBTATRL 1\ ovmeren- | cTBa YAOBIICTBO-
POBKa 06yueHus) OTJINY- XO0po- TBOPHUTEITb-
y — puTenbHO/
I HO/3a4TEHO | I10/3a4TeHO HO/ HE 3a-
3a4TEHO
YTEHO
3HaHHS OCHOB- MHKPOOPraHH3- |BpalllCHUsI BpAILCHUSI MpeBpaLICHUS
HBIX 3aKOHOB MaMH COEJIMHEe- |MHKpPOOpra- [MHKpOOpra- |MHKpoopra-
MaTeMaTHYECKUX HUH yriepoaa, |HM3MaMu pa3- |HM3MaMH OC- |HU3MaMu OcC-
Y €CTECTBEHHBIX asora, ocopa, |TMYHBIX CO-  |[HOBHBIX CO-  |HOBHBIX CO-
HayK JUIsl pelie- CepBHlL.. eIMHEeHHUH eIUHCHUIT; eIMHCHUIT;
HHUs CTaHIAPT- Ymeer: iianu- |Ymeet: mia- |Ymeet: mia- |He ymeer:
HBIX 33734 B ar- poBaTh IpUMe- |HUPOBATH HHUPOBATh IUIAHUPOBATh
POHOMUH. HEHHE MUKPOO- |IpUMEHEHHE |NpHMEHCHHE |IpPHMCHCHHUE
HBIX 3eMJIeyZ00- [MUKpOOHBIX |Omompemnapa- |Omompemnapa-
3naer: [Iponec- PHTEIBHBIX IIpe- 3eMiey100pH- TOB; TOB;
CBbI IIPEBpaLICHHS napatoB, OMO- |TenbHBIX mpe- |Baaneer: He Baapeer:
MHKPOOPTaHH3- npenaparos, B |HapaToB H Happikamu HaBbikamu
MaMH OCHOBHBIX TOM YHCJIIC IJIA 6Honpenapa- KOJIMYCCTBCH- |KOJIMYCCTBCH-
COCIMHEHUN. 60ps0EI ¢ Bpeau- [TOB HOIO y4era HOT'O y4yeTa
VYmeer: IInanu- TenaMu u 6oses- (Bnapeer: MUKpOOpra-  |MHKpoOopra-
pOBaThH NMpUMCEC- HsIMU B KOH- Hasrpikamu HU3MOB. HU3MOB.
HEHUE MUKPOO- KPETHBIX YCJIO- |KOJIMYECTBEH-
HBIX 3eMJIey100- BUSIX. HOTO y4era
PHTEIBHBIX Ipe- Baaneer: HaBrvl- [(Mukpoopra-

mapaToB, OHO-
npenaparos, B
TOM YHCIIC IS
00pBOHI ¢ Bpean-
TENSIMH U 6oe3-
HSIMU B KOHKpET-
HBIX YCJIOBHSIX.
Bnapneer: HaBbi-
KaMH KOJIHYe-
CTBEHHOTO yueTa
MHKPOOPTaHH3-
MOB B pa3iny-
HBIX cyOcTpaTax.

KaMH KOJII4e-
CTBEHHOTO U
KadeCTBEHHOTO
ydera MEKpPOOp-
TaHU3MOB B pa3-
JNYHBIX CyO-
cTparax.
CrnocobeH: mpo-
BOJWTH KOJIHYE-
CTBEHHBIN U Ka-
YECTBEHHBIN
y4eT MHKpPOOp-
TaHU3MOB B pas3-
JUYHBIX Cy0-
CTpaTax.

HHU3MOB B pa3-
JMYHBIX Cy0-
cTparax.
IHonumaer:
HPOLIECCHI
HpeBpaILEHUS
MHKpOOpra-
HU3MaMH paz-
JIMYHBIX CO-
€IVHEHUN
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7.3 TunoBble KOHTPOJIbHBIE 32IaHUA WM HHbIE MAaTePHAJIbI, HEOOXOAUMBbIE
IJISl OLEHKH 3HAHUH, YMEHU, HABBIKOB, XaPaKTEePU3YOINUX 3Tanbl ()OPMUPOBAHUA
KOMIIETEHIWH B Mpolecce 0CBOCHUs 00Pa30BaTe/IbHO MPOrPaMMbl

7.3.1 TunoBble 3aJaHusA IS NPOBEACHUS TEKYLIEro KOHTPOJISI M PyOesKHOro
TeCTHPOBAHUS

BOHpOCLI AJIA 3alIIUThI J'IaﬁOpaTOprIX paﬁoT

=

KaxoBbl mpaBuiia paboThl B MUKPOOHOJIOTHYECKON 1abopaTopuu?

Kaxkoe o6opyaoBaHue BKIIF0OUa€T MUKPOOHOIOTHYECKAs! JTabopaTopwusi?

Kakas mocyna, kpacuTenu ¥ peakTHUBBI UCHOIB3YIOTCS B y4eOHOW MUKPOOHOTIOTHYE-

cKoil naboparopuu?

KakoBa TexHHKa MUKPOCKOMTUPOBAHUs?

HazoBuTe ocHOBHBIE (HOPMBI MEKPOOPTaHU3MOB.

HazoBuTe hopMbl U3BUTHIX MUKPOOPTAHU3MOB.

KaxoB nmops/10k mpuroToBieHus: GUKCUPOBAHHOTO Ipenaparta?

Kakmue cymiecTBytoT METOIbl OKpacKku?

. KakoBs! nienu uxcanuu npenapara?

10 KaxoBbl MmeTOIbI puKcaniuu npenapara?

11.C kaxoif 1IeNpI0 MPUMEHSIIOTCS METO/IbI UCCIIEI0BAHUS MUKPOOPTaHU3MOB «BUCSUEH»
U «pa3/IaBIICHHON) Karliu?

12.B 4eMm cOCTOUT CYUTHOCTh METOJa «BUCIUCH) Karuin?

13.B 4eM COCTOUT CYIIHOCTh METO/Ia «Pa3aaBICHHON Karuin?

14.Ha3oBuTe ycia0BHS )KU3HEACATENBHOCTH MOJIOYHOKHUCIBIX OAKTEPHIA.

15.Ha3zoBure B0o30yauTeneit romo-, rerepoepMEeHTaTUBHOTO MOJIOYHOKHUCIIOTO OpoKe-
HUA 1 6MpuI00pOKEHHUS.

16.Kakwue 6p1BarOT 1Mo opMe MOJTOYHOKHUCIIBIE OaKTepUH?

17.Kakue KOHEUYHBIE MPOAYKTHI OOpa3yrOTCS MPH THUIUYHOM MOJOYHOKUCIOM Oposke-
HUU?

18.Kakue koHEeUHbIE TPOYKTHI 00pa3yoTCs Mpu rerepoPepMeHTaTUBHOM MOJIOYHOKH C-
oM OpokeHun?

19.Yto Takoe rpagycel TepHepa 1 Kak OHU ONPEEISIIOTCSA?

20.YTo Takoe azoTdukcarus 1 Kakue €€ BUIbI CYIIECTBYIOT?

21.HazoBuTe CBOOOTHOKUBYIIIUX BO30OyIuTenel (puKkcamuuy a3ota arMocQepsl.

22.KakoBo OoTHOIICHHE CBOOOJHOKUBYIITUX a30T(PUKCATOPOB K ILIOAOPOIUTO TIOYBHI?

23.HazoBuTe accoIMaTUBHBIX a30TPUKCATOPOB.

24 .HazoBute cCMMOMOTHYECKHUX (PUKCATOPOB a30Ta.

25.Ilepeuncnure cTaguu CUMOMOTUYECKON a30T(UKCAIUY.

26.KakoBbl npusHaku 3¢ pexTuBHON a30ThuUKcauu?

2/ .HazoBute 0akTepun-cuMOUOHTHI HEOOOOBBIX PACTEHU.

28.Packpoiite CynHOCTh OMOXUMUM a30T(PUKCAIIUN.

wmn

©o~No A
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IIpuMepsl TECTOBBIX 3a1aHUM

OIlK-1.1
1. XapakTepHbIii TUI TUTAHUS JJ1s1 IMaHOOAKTepuid Ha3bIBaeTcsl POTOAMTOABTOTPOGMS.
2. MUKpOOpraHu3Msl, MPEANOYUTAIOIIUE KACTYIO PEAKLIUIO CPEAbI, HA3bIBAIOTCS ALM/I0-
buabl.
3.IlepeHoc reHeTHYECKOTo MaTepualia OT OJJHOM OaKTepraTbHOM KIETKU K JPYyroi mo-
CPEICTBOM MOCTHKOB, 00pa3yeMbIX MHJIIMH IOHOPOB, HA3bIBACTCS. .. KOHbIOTallUs
4. baktepus ¢ My4YKOM KTYTHUKOB — 3TO... JO(OTPHX.
5. Cpenr MUKpOOPTaHU3MOB aKapuOTaMU SIBIISIFOTCS. .. BUPYCHI U ¢arm.
6.Crioco6 pa3sMHOKEHHUSI, HE XapaKTEpHbIN I OakTepuit
a) n30MophHBIN
0) rerepomMopdHBIi
B) CIIOPaMH
7. O0s13aTeIbHBIM KOMIIOHEHTOM OaKTEpHUAIbHON KJIETKU HE SBIISACTCS
a) HYKJICOHU]
0) kamcyJja
B) MLMTOILUIa3Ma

OIlK-1.2
1. Pacrenus, cogeprkaniue caxapa 0oJipliee, 4eM caxapHblii MUHUMYM, SIBJISIFOTCSI XOPOLO
CUJIOCYEMBIMH.

2. HexxenaTenbHbIM OpOKEHUEM MPU CUIIOCOBAHUU SIBJIICTCS MACASIHOKUCI0E.
3. B pesynbpraTe aMMoHU(UKAIIMN 30T BBIJICTSETCS B BUJIC... AMMHUAKA.
4. B pesynbrare AeHUTpUPUKAIUYA HATPATHI TpaHCHOPMUPYIOTCS B... No.
5. B ocHOBe IPHUTOTOBIICHUSI CHIIOCA JIEKUT OPOKEHHE. ... MOJOYHOKHCJIOE.
6.IMMoOuIrIn3aIus a30Ta MpOMCXOIUT IIPU BHECEHUH B MOYBY OPTaHUYECKOTO CyOCTpa-
Ta ¢ cootHomenuem C:N

a) 4:1

0) 100:1

B) 10:1
7. MoueBUHY pa3nararor

a) ypoOakrepum

0) umaHoOaKTepHUH

B) aKTHHOMHIIETHI
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7.3.2 TunoBble 3aJaHUs JJIS NPOBEJICHUsI MPOMEKYTOYHOM aTTecTannm (3ade-
Ta, 32a4eTa C OLEeHKOI, 3alMThl KyPCOBOM PadoThI (IIPOEKTAa), IK3aMeHA)

Komnierenunu:

OIIK-1 - CnocobeH penrath TUMOBBIC 3a7a9u TPOo(heCCHOHATBFHON ACSITEIIPHOCTH Ha
OCHOBE 3HAHUW OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX U €CTECTBEHHBIX HAYK C MPUMEHEHHU-
eM nH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

BOHpOCLI K 3K3aM€EHYy:

1. IlpeameT u ucTopusi MUKPOOUOJIOTHH.

CucremaTka 6akTepuii: IapCTBa, OTIEIbI, KJIACCHI, TPYTIbI, CEMEUCTBA, IPUMEPHI PO-

TIOB.

VYbpTpacTpyKTypa 6akTepruaibHON KICTKH.

Poct 6akTepuii. ®a3bl U HUKIIBI pa3BUTUS OAKTEPUI.

Pa3mMHoOeHMe OakTepuii: MOHATHE, CIOCOOBI PA3MHOXKEHUS.

['pulsi: Mmopdonorus, puznosornyeckue 0COOCHHOCTH, 3HAYCHUE.

Bupycsi u darmu.

Oxpacka KJIE€TOK MUKpPOOPIaHU3MOB 110 ['pamy.

. OcHoBHbIe GhopMbl OakTepuil. Pazmepsl OakTepuid.

10 MeToabl U3y4eHUs )KUBBIX MUKPOOHBIX KJIETOK. [[0BU3KHOCTH OaKkTepuil.

11.CnopoobpazoBanue y OakTepui.

12.B3aumopeiicTBrie MUKPOOPTaHU3MOB U PACTEHUI: MUKPOOPTaHU3MbI pU30CPEPHI U PU-
30IUTaHbI; MUKOPHU3a, €€ BUJIbI.

13.MexaHu3MbI MOCTYTIICHUS TUTATEIHHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

14 Knaccudukanys MUKpOOPTaHU3MOB 10 CIOCOOY MUTAHUS.

15.I1utaTenbHbie cpefbl, TPeOOBaHUS K HUM, KlacCU(pUKaLIHS.

16.MeTozp! CTEpUIN3AIUN U UX MPAKTUYECKOE UCIIOIb30BAHME.

17.®epMeHThl MUKPOOPTaHU3MOB: MIOHATHE, CTPOCHUE, KilacCU(PUKaLKAL.

18.Crioco6bl mosy4eHust JHEpTruu MUKPOOHOH KIIeTKH. [[piXxaHue, ero BUbI.

19.BnusHne abMoTHYEeCKUX U OMOTHYECKUX (DAKTOPOB Cpe/bl Ha pa3BUTHE MUKPOOPTaHU3-
MOB.

20.MukpoOHbIe OuomnpernapaTsl Jj1s1 00pbObI C BPEAUTEIISIMH.

21.Ucnonp30BaHue MPOIYKTOB MUKPOOHOTO CHHTE3a B TUTAHUHU KUBOTHBIX: KOPMOBOTO
OeJika, BATAMUHOB, POOMOTHUKOB.

22.CuiiocoBaHre KOPMOB: METOJIbI CHIIOCOBAHUS, MUKPOOHOJIOTUYECKUE MTPOIIECCHI, TIPO-
UCXOSIINE TIPH CUIIOCOBAHUH M UX PETyJIHPOBAHUE.

23.MacnsiHOKUCIIOE U alleTOHOOYTUII0BOE OpokKeHUe: BO30OYAUTENN TPOLIECCOB, UX XUMU3M
Y 3HAYCHUE.

24.buonoruueckas pukcaius MOJICKYJISIPHOTO a30Ta. 3HaUEHUE Mpollecca.

25.CumbuoTuueckas pukcaius azota y 0000BbIX pacTeHUN: 3HAUCHUE, YCIOBUS, MUKPO-
OpPTraHMU3MBI €€ OCYIIECTBIISIONIHE.

26.Hurpudukamus: Bo30yauTen, XUMIU3M U 3HAYCHHUE.

27.A3otdukcainusi CBOOOTHOKUBYIIIMMH MUKPOOPTAHU3MaMHU.

28. lenutpudukanys: BO30yIUTEIN, XUMHU3M, 3HAYCHUE.

29.UmmoOunm3anus azora. OCOOEHHOCTH MTPUMEHEHUS COJIOMBI Ha YI00pEHHE.

30. AMMoHMUKaIUs OETKOB: BO30YIUTENN, XUMU3M U 3HAYEHHE.

N
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31.Pa3no)keHne TMrHuHa U IEKTUHOBBIX BEIIECTB: BO30YAUTEIN, XMMHU3M U IPAKTUYECKOE
3HaYEHUE MpU nepepadoTKe JIyOOBOJIOKHUCTBIX PACTEHUH.

32.Pa3noxxeHne HesuTioa03bl ¥ TeMULIEIUTIONO03bL: BO30OYAUTEIH, XUMHU3M, 3HAUCHHUE.

33.1Iporeccrr OpoKeHUS: OnpeaesieHrne, OOITHUE CXEMBI.

34.IIponroHOBOKUCTIOE OpOKEeHHE: BO3OYIUTENN, XUMHU3M H MIPAKTUIECKOE
3Ha4YEHHUE.

35.MonouHoKHCI0€ OpOKEHUE: TUIIBI, BO30YIUTENN, XUMU3M U IPAKTHUECKOE 3HAUCHHE.

36.CnupToBoe OpokeHne: BO30YIUTENN, XUMU3M U MPAKTHUECKOE 3HAUCHHE.

37. buonpenapatbl Ha OCHOBE ACCOLIMATUBHBIX a30TPUKCUPYIOIIUX OaKTEPHIA.

38.MukpoOunosiornyeckue nporecchl Npy NOArOTOBKE OPraHMYECKUX YA0OpEeHU — HaBo3a,
KOMIIOCTOB.

39.I1oyuenue OGruorasa U3 OTXOA0B )KMBOTHOBOAYECKUX (DEpM.

40.BiusiHrEe MUHEPATIBHBIX U OPraHUYECKUX y100peHUil Ha MUKpOQIIOpy MOYB.

41.Tpancdopmarys a3oTa B ouBe: 0011asi CXeMa, MUKPOOPTraHU3Mbl, 3HAUEHHE.

42.9nuduTHas MUKpodIopa pacTeHUI U XpaHEeHHE ypoxasi. PazBuTue Ha pacTEeHUSIX TOK-
CUT€HHBIX I'PHUOOB.

43.BrnusHre IECTUIMIOB HA MUKPOOPTaHU3MBI U X TpaHc(hopMalivs B OYBE.

44.CuMO103 MUKPOOPTraHU3MOB C PACTEHUSIMHU.

45.A30T00aKTEpUH: XapaKTEPUCTHKA, TIOJyYEHHE U UCTIOIb30BaHNUE.

46.PuzotopduH (HUTparuH): XapaKTEPUCTHKA, TOJTYICHHUE U UCTIOJIh30BaHHE.

47.Vcnonp30BaHue [MaHOOAKTEPUI ITPU MPOU3BOJICTBE OMONPENAPATOB.

48.Meto/1bl OIIpeIeeHNs COCTaBa U aKTUBHOCTH MOYBEHHBIX MUKPOOPTaHU3MOB.

49.MuKpOOpraHu3Mbl IOYB Pa3JIMYHBIX THUIIOB.

50.BnusiHue Ha MOYBEHHBIX MUKPOOPIaHU3MOB 00pa0OTKH MOYBBI U MEJIMOPALIUY.

51.HacnencTBeHHOCTh M U3MEHYMBOCTh MUKPOOPTaHU3MOB: OCHOBHBIE ITOHSTHS U MPOLIEC-
CBI.

52.MyTarnuu y MEKpOOPTaHU3MOB: IPHYNHBI BOZHUKHOBEHHS M MCTIOJIB30BaHKE HA MTPaK-
THKE.

53.PexoMOuHanmu y Mukpoopranu3moB. Ee BubL.

54 .MeTab0yM3M MUKPOOPTaHU3MOB: (DOTOCHHTE3.

55.CumbuoTnueckas azoTdukcarus y He6000BbIX pacTEHUH.

56.AccouuatvuBHas a30ThUKCAIMS: 3HaYEHUE, XapaKTEPUCTUKA MUKPOOPTaHU3MOB.

57.buokoHBepcHs B CETLCKOM XO0341CTBE: MOHITHE, OCHOBHBIE HAIIPaBJICHHUS.

58. Ctumynsanus pocta pacTeHU OMOJIOTUYECKH aKTUBHBIMH BEILIECTBAMHU.

59. Merabonu3m, kaTaboau3M, aHa00JIM3M: OCHOBHbBIE TIOHSTHUS M CIIOCOOBI PETYIISIUU.

60. buocunTe3 (aHa00IM3M): TOHSATHE, OMOCUHTE3 OCHOBHBIX COSTMHEHHUMN KJIETOK MUKPO-
OpPTraHH3MOB.
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7.4 MeToguvecKkue MaTepHaJbl, ONpeAeJA0lue NPoue1ypbl OLleHUBAHHUS
3HAHMI, YMEHUH, HABBIKOB, XapaKTePU3yHLIUX 3TAMbl (POPMUPOBAHUSA
KOMIIeTeH Uil

KoHTposib OCBOEHMSI AMCHMILUIMHBI M OLIEHKA 3HAHUW 00YyYaroluxcsi Ha K3aMEHe
IPOU3BOIUTCS B COOTBETCTBUU C [lon0XKeHneM o MpoBeIeHUH TEKYILIEro KOHTPOJIS ycIie-
BA€MOCTHU M MPOMEXYTOUHON aTTECTAIIMM 00Yy4aloIuXcsi o 00pa3oBaTesIbHBIM MPOrpam-
MaM BBICHIEr0 00pa30BaHMUs.

JlaGopaTopHas padora

Kpumepuu oyenku 3nanuii odyuarowe2oca npu 3augume 1adopamopHoi paoo-
mul

OlLleHKa «Omau4YHO» — BBICTABJISETCA CTYJICHTY, MOKA3aBIIEMy BCECTOPOHHHE, CHU-
CTEMAaTU3UPOBAHHbBIC, TTYOOKHE 3HAHUS BOIIPOCOB JaOOpPATOPHOIl pabOThI U YMEHUE yBe-
PEHHO MIPUMEHSTH UX HAa MPAKTUKE MPU PEUICHUH KOHKPETHBIX 3aJ]]ay, CBOOOJIHOE U Mpa-
BHJIbHOE€ 00OCHOBAHUE MPUHSITHIX PEIICHUH.

OlleHKa «Xopouio» — BBICTABIACTCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepual,
rPaMOTHO U MO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh IMOJTy4YeHHbIC 3HAHUS HA MpaK-
TUKE, HO JOMYCKaeT B OTBETE WJIU B PEIICHUM 33]a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE
MOXET YCTPAHUTH C TOMOIIBIO JTOMOJIHUTEIBHBIX BOIPOCOB MPENOAaBATEIIS.

OneHka «ydoeiemeopumenbHO» — BHICTABISETCS CTYJEHTY, MOKasaBliemy (par-
MEHTapHBIN, Pa3pO3HEHHBIN XapakTep 3HAHUM, HEIOCTATOYHO MPABUIbHBIE (POPMYITHPOB-
K1 0a30BBIX MOHSATUH, HAPYUIECHUS JJOTUYECKOMN TMOCIEI0BATEILHOCTH B U3JI0KEHUH TIPO-
rpaMMHOI'0 MaTepuaia, HO MPU ATOM OH BJIaJEET OCHOBHBIMH MOHSATUSIMU BRIHOCUMBIX Ha
1a00paTopHy0 paboTy, HEOOXOAUMBIMU ISl AajbHEHIIEro oOy4eHUsI U MOXET MpUMe-
HATH MOJIYYEHHBIE 3HAHUS TI0 00pa3ily B CTaHAAPTHOU CUTYaIUH.

OueHka «Heyooe1emeopumenbHo» — BbICTABIAECTCS CTYNEHTY, KOTOPbIA HE 3HAET
0O0JIbIIIe YaCTU OCHOBHOTO COJIEpKaHUsI BBIHOCMMBIX Ha JJA0OpaTOpHYIO paboTy BOIPO-
COB, JIOITyCKaeT rpyOble OMOKM B (POPMYJIMPOBKAX OCHOBHBIX MOHSATUN U HE YMEET UC-
M0JIb30BaTh MOJIyYEHHbIE 3HAHUS TIPU PEIIICHUU TUTIOBBIX 3a]1a4.

TecToBble 3a1aHUSA

Kpumepuu oyenxu 3nanuii 00yuaromuxca npu npogedeHuu mecmupoeanus

OreHKa «omauYHO» BBHICTABIACTCS MPHU YCIOBHUH MPABUILHOTO OTBETAa 00ydJaroIie-
rocsi He McHee yeM 85 % TECTOBBIX 3aJJaHMIA;

O1eHKa «X0poui0y BHICTABIISIETCS TIPU YCIOBUH TIPABMIIBHOTO OTBETA 00YyUarOIIero-
cs He MeHee yeM 70 % TecTOBBIX 3aJIaHMIA;

OueHka «yooe1emeopumenbHO» BHICTABISIETCS MPU YCIOBUU MPABUILHOTO OTBETA
obOyuatomierocs He MeHee 51 % TeCTOBBIX 3ajaHUM;

OueHka «Hey0061emeopumenbHo» BHICTABISAETCS MPU YCIOBUU MPABWIBHOIO OT-
BeTa oOyyaromierocsi meHee yeM Ha 50 % TeCTOBBIX 3aJJaHUM.

JK3aMeH

Kpumepuu oyenuganun yx3amena

OueHka «omauunoy» BHICTABISETCA 00yUalolIeMycs, MOKa3aBUIeMy BCECTOPOHHUE,
CUCTEMATU3UPOBAHHBIE, TITyOOKHME 3HAHMS BOIPOCOB SK3aMEHAIIMOHHOTO OWiieTa M yMe-
HUE YBEPEHHO MPUMEHSITh X Ha MPAKTHKE MPU PEIICHUA KOHKPETHBIX 3aJ]1ad, CBOOOIHOE
Y TIPaBUIILHOE 00OOCHOBAHUE MPUHSATHIX PEIICHHM.
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OneHka «xopouto» BBICTABISIETCSI 00yYaroOIIEMYCsl, €CJIM OH TBEPAO 3HAET MaTepu-
aJl, TPaMOTHO U IO CYILECTBY HM3JIaraeT €ro, yMeeT IPUMEHAThH IOJy4YCHHbIC 3HAHUS Ha
IIPAKTUKE, HO JOIYCKAeT B OTBETE MJIM B PELICHUH 3a1a4 HEKOTOPbIE HETOYHOCTH, KOTO-
PBIE MOKET YCTPAHUTH C IIOMOILBIO JOTOJHUTEIBHBIX BOIIPOCOB IIPENOAABATEIIS.

OueHka «yodoenemeopumenvHo» BBICTABIAETCS O0ydarOMEMyCs, IOKa3aBIIEMY
(dparmMeHTapHBIN, Pa3pO3HEHHBIM XapaKTep 3HAHWN, HEIOCTATOYHO MpaBUIIbHBIE (OpMY-
JUPOBKH 0A30BBIX MOHSATHI, HAPYLICHHS JJOTUYECKON MOCTIEI0BATEIHHOCTH B U3JI0KEHUU
IIPOTPAMMHOT0 MaTepuana, HO IIPU 3TOM OH BJIaJACET OCHOBHBIMU MOHSATUSMU BBIHOCHMBI-
MU Ha 3K3aMe€H, HeOOXOTUMBIMU JJIsl JATbHEHUIIIEro 00y4YeHHsI U MOXKET MPUMEHSTH MOTY-
YEeHHbIE 3HAHUS M0 00pa3ly B CTaHAAPTHOW CUTYAIIUH.

OneHka «HeyooenemeopumenbHo» BBHICTABISETCS 00yYarolIEMycCsi, KOTOpBIM He
3HaeT OOJbIIEH YacTH OCHOBHOTO COJEpPYKaHUS BBIHOCHUMBIX HA 3K3aMEH BOIIPOCOB TEM
JUCLMIUIMHBI, J0IyCKaeT IpyOble omMOKH B (POPMYJIMPOBKAX OCHOBHBIX MOHITHH U HE
yMEET UCIOJIb30BaTh I0JYyYEHHBIE 3HAHUS [IPU PEIICHNUN TUIIOBBIX ITPAKTUYECKHX 33]1a4.
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8 IlepeyeHb OCHOBHOI U IOMOJHUTEJILHOH Y4eOHOM JIUTEPATYPbI, HEO0OXOTUMOI /1A
OCBOEHUSI JUCIUNIMHBI

8.1 OcHoBHas y4yeOHas JUTEPATYPA

Hcnoannb3y-
KouuvecTBo
Ne ercs
n/ HaumeHoBaHue npu uzyde- Kype DI EMILIH-
poB B 0u0-
n HHH pa3jie- JHOTeKe
JIOB
Mukpo6uosnorust [Tekcr]: ydeOHHUK a1 CTYJIEHTOB BY30B, 00yd4a-
1 [FOLIMXCS MO HANPABJCHUAM H CNIEIHMATBHOCTAM arpOHOMHHECKOTO 19 5 49
" |o6bpazoBanus / B.T. Emues, E.H. Mumyctun. - 7-e u3ganue, cre- '
peoruniHoe. - M.: llpoda, 2008. - 446¢.: n.
®apnues, A. T. MukpoOuonorus. JlaboparopHsiii TpakTUKyMm / A.
T. ®apameB, A. X. KoseipeB, A. A. CabanoBa. — CaHKT-
[TetepOypr : Jlanp, 2022. — 152 c¢. — ISBN 978-5-507-44486-1. SILEKTPO-
2. |— Tekcr : anekTpoHHBIN // JIaHb : 3IEKTPOHHO-OMONIMOTEYHAS CH- 1,2 2 - 65: c
crema. — URL: https://e.lanbook.com/book/260843 (mata oOpa- peeyp
menuns: 16.05.2026). — Pexxum jgoctyna: s aBTOPHU3. MMOJIb30Ba-
TeJen.
Tpydanor A.M., Mukpobuonorusi [INeKTpoHHBIH pecypc]: ydueo-
HO-MeTOJI. mocobue ams 00yd. mo Hamp. npoar. 35.03.04 Arpono-
3 [Mns M 35.03.03 Arpoxumus u arpornouBoBenenue / A.M. Tpyda- 19 9 DJIEeKTpOH-
" [HOB, SpocnaBib, PI'BOY BO fApocnasckas 'CXA, 2017, 81c. Pe- ’ HBII pecypc
KM JIocTyna: https://yaragrovuz.ru/index.php/biblioteka , orpanu-
YCHHBIH 110 JIOTHHY ¥ napoJiro (nata odparuenus: 16.05.2026).
8.2 lonosiHuTE ILHAS YUueOHAasl JIUTEPATypa
KouunuecTBo
Ne Hcnoaszyercs
Kyp| sx3emmis-
n/ HaumenoBaHnue NpH U3yYeHHH
¢ | poB B 0uo-
n pa3iesioB

JINOTEKE

Emues, B.T. Mukpo6uonorus [TekcT|: yueOHUK aJig CTyIeH-
1. |toB c/x By3oB / B.T. Emmes, E.H. Mumyctun. - 4-e 1,2 2 75
u3z.,nepepad. u gom. - M.: Kosoc, 1993. - 383 c.

Tennep, E.3. Ilpaktukym no mukpo6uonoruu [Teker]: yueo-

2. |Hoe mocobue mns By3oB / E.3. Temmep, B.K. lllnnpHuKOBA, 1,2 2 93
I'.1. IlepeBepsena. - M: Koioc, 1993. - 175c¢.
Muxkpobuonorusi: Hayunslii sxypHan / Otaenenue ouo-

3. |mormueckux Hayk PAH. - M.: U3natensctBo "Hayka", 1932-. — 1,2 2 1

(6 BeIyckoB B rof). - ISSN 0026-3656.

Joctyn o0yyaromuxcst K 3JeKTPOHHOMY KaTajlory M 3JeKTPOHHBIM pecypcaMm Ouo-
auoteyHoro ¢ouga ®I'BOY BO «Spocnasckuit I'AVY» ocymiecTBiasieTcsi MoCcpeiCTBOM
ANIEKTPOHHOM MH(OpMAMOHHONW 00pa30BaTENbHON Cpe/ibl YHUBEPCUTETA U CaiTa Mo JIo-
runy u napoitto ( https://yaragrovuz.ru/index.php/biblioteka).
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9 IlepeyeHn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHOM CeTH
«AHTepHEeT»

9.1 IlepeyeHb JIEKTPOHHO-OUOIMOTEYHBIX CHCTEM

Ne
w/n HaumenoBanue TeMmaTuka Pesxkum gocryna
DNeKTPOHHO-OMOIMOTEUHAs CHCTeMa https://e.lanbook.com/
1 VYHuBepcanbHas
M3narenncTBa «JIaupy
DNeKTPOHHO-OMOIMOTEYHAs CHCTeMa http://ibooks.ru/
2. . YHuBepcaibHas
«1Books.ru»
Hayunas anekTponHas 6ubnmoreka
3. VHuBepcaibHas http://elibrary.ru
eLIBRARY.RU P o://elibrary.ru/

9.2 IlepeyeHb peKOMEHAyeMbIX HHTEPHET-CANTOB 10 AMCIHUILINHE

1. MunuctepctBo oOpazoBanusi U Hayku Poccuiickoit @enepanuu [DneKTPOHHBIN
pecypce]. — Pexxum goctyma. — https://minobrnauki.gov.ru/, ceo6omubii. — 3ari. ¢ skpaHa.
— 3. pyc.

2. OenepanpHbii TopTant «Poccuiickoe oOpazoBaHue» [DIEKTPOHHBIA pecypc]. —
Pexxum noctyna. — http://www.edu.ru, cBodoaHsIit. — 3ari. ¢ skpaHa. — S3. pyc.

3. Uudopmanmonnas cucrema « EnrHoe OKHO JOCTyIa K 00pa3oBaTebHBIM pecyp-
cam» [DnektpoHHbIN pecypc]. — Pexum moctyma. — http://window.edu.ru, cBobomHbIA. —
3aru. ¢ 3kpaHa. — 3. pyc.

4. ®enepanbHBIN IIEHTP WHPOPMAILIMOHHO-00PA30BaTENbHBIX PECYPCOB [DIEKTPOH-
HBIN pecypc]. — Pexum moctyma. — http://fcior.edu.ru, cBo6oaubIi. — 3ari. ¢ skpana. — S3.
pyc.

5. MuHHCTEPCTBO CENbCKOTO x03siicTBa PD [DnexkTpoHHsbIil pecypc]. — Pexxum no-
cryma. — http://mex.ru/, ceoboausIit. — 3ari. ¢ skpaHa. — SI3. pyc.

6. Hayunas snexkrponnas 6ubnmoreka eLIBRARY.RU [DnekrtponHblii pecype]. —
Pexum noctyma. — http://elibrary.ru/ , ceo6oaHbIi. — 3ari. ¢ sxpaHa. — 3. pyc.

7. CenbCKOXO03IMCTBEHHAs dJIEKTPOHHAs OMOIMOTEeKa 3HAHWUM [DJIEKTPOHHBIM pe-
cypc]. — Pexxum ngoctyma: http://www.cnshb.ru/akdil/ , ceobomubIii. — 3ari. ¢ skpana. — S3.
pyc.

8. llenTpanbHass Hay4YHas CEIIbCKOXO3SMCTBeHHash OmOmmoTreka Poccenbxo3akaje-
MUM [DIeKTpoHHBIN pecypc]. — Pexum mocryma: http://www.cnshb.ru/ , cBoGoanbrit. —
3aru. ¢ akpaHa. — 3. pyc.

9. UndopmarnmonHo-cripaBouHblil optai. IIpoekt Poccuiickoli rocynapcTBeHHOM
OMOIMOTEKH 11 MOJIOACKHU [ DIIEKTPOHHBIN pecypc]. — Pesxxum moctyna: wwwe.library.ru ,
CcBOOOIHBIN. — 3ari1. ¢ sKpaHa. — S3. pyc.
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10 MeToan4yeckue yKazaHus AJsl 00y4aOIIUXCHA M0 OCBOCHHUIO TUCHUIIIMHBI

By yueOHBIX 3aHATHIA

Opranu3zaiusi JeATeIbHOCTH 00y4aroerocst

Jlexknmus

Hamucanue KOHCIEKTa JEKIUI: KPaTKO, CXEMAaTUYHO, MOCIIEI0BA-
TEJIBHO (PMKCUPOBATh OCHOBHBIC ITOJIOKEHHUS, BBIBOBI, (GOpMyIIH-
POBKH, 0606H_IGHI/I5I; noMe€4aTh BaXHBIC MbICJIH, BBIJACIIATH KIHOYC-
BbIC CJIOBa, TepMUHBI. OO03HAYUTH BOIPOCHI, TEPMUHBI, MAaTEPHU-
all, KOTOpBII‘/JI BBI3BIBACT TPYAHOCTHU, NMOMCTHTbL U IOIBITATHCA
HAaWTH OTBET B pPEKOMeHIyeMoil iuteparype. Ecim camoctos-
TEJILHO HE YJaercss pazodpaTbcs B Marepuajie, HeoO0XOAUMO
copMyIpOBaTh BOIPOC U 3a1aTh IPENOJABATEII0 HA KOHCYJIb-
Tallr, Ha TPAKTUYICCKOM 3aHATHH.

JlaGopatopHbie pabOThI

PaboTa ¢ KOHCIIEKTOM M MPE3CHTAIMSIMHU JICKIHHA, MPOCMOTp pe-
KOMEHJIyeMOU JHMTEepaTypbl W HHBIX HMCTOYHUKOB HH(OPMAIUH.
Brimonaenue nmabopaTopHbx pabot. 3ammra J1abopaTopHBIX pa-
00T: K Kaxaou JlabopaTopHOW paboTe mpuiiaraeTcsi CIHUCOK BO-
MPOCOB, Ha KOTOPBIE CTYACHTY 00s3aTelbHO HEOOXOIMMO OTBE-
TUTH TP €€ 3aIlNTe.

HOIII‘OTOBK& K 9K3aMCHY

[Ipu moAroToBKE K SK3aMeHY HEOOXOIMMO OPHEHTHUPOBATHCS Ha
KOHCIIEKTHI Y NPE3EHTALUU JIEKIUI, PEKOMEHAYEMYIO JINTEPATYPY
U ApyTyUe UCTOYHUKU HH(OpMaLMHU.
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11 Ilepevyenb nHGOPMAIIMOHHBIX TEXHOJIOTHI, HCIIOJIb3yeMbIX IPH OCYILECTBJIEHNUH
o0pa3zoBaTeIbHOIO MpoLecca Mo AUCHUILINHE, BKJIYasi epevyeHb NPOrpaMMHOro
olecrevyeHus: U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

HNupopMalinoHHbIe TEXHOJOTHH, HCIOJIb3yEeMble TPU OCYIIECTBICHUU 00pa3oBa-
TEJIBHOTO MPOLECCa MO AMCLUIUIMHE MO3BOJSIOT: 00ECIEUUTh B3aUMOJIECUCTBHE MEKIY
Y4YaCTHHUKaMU 00pa30BaTEIbHOTO MpOIEcca, B TOM YHCIIE CHHXPOHHOE U (MJIM) aCUHXPOH-
HOE B3aUMOJIEWCTBHE MOCPEACTBOM ceTu «/HTEepHET», B T.4. C MCIOJb30BAHUEM HIICK-
TPOHHOW WH(OPMALIMOHHO-00pPa30BaTENILHON Cpe/lbl YHUBEPCUTETA; (PUKCUPOBATH XOJ
00pa3oBaTeNbHOTO Mpoliecca, Pe3yIbTaTOB MPOMEXYTOUHOM aTTECTAlMU MO JUCHIUILIINHE
U Pe3yJIbTaTOB OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMbl; OPTaHU30BaTh Ipoliecc 00paso-
BaHUS MyTEM BU3yalIM3alluu U3ydaeMon MHGOpPMAIMK TOCPEICTBOM MCIOJIb30BaHUS Tpe-
3eHTalMM, y4eOHbIX (DUIBMOB; KOHTPOJIUPOBATh PE3yibTaThl OOYUYEHHS Ha OCHOBE KOM-
NBIOTEPHOTO TECTUPOBAHUS.

11.1 IlepevyeHb JIULEH3UOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0
o0ecreuyeHusi y4eOHOI0 mpoiecca

Ne HaumenoBanue TemaTuka

1. | MicrosoftWindows OnepanyoHHasi CHCTEMa

2. | Microsoft Office (Bkmrouaer Word, Excel, PowerPoint) ITakeT 0(UCHBIX PHIOKECHHI
3. |Calculate Linux OmnepalmoHHas cucTemMa

11.2 Ilepeuyens npodeccnoHANBHBIX 0a3 TaHHBIX 1 HHQPOPMANMOHHBIX CIIpPa-
BOYHBIX CHCTEM

Ne .

w/n HaumenoBanue Temaruka DJIeKTPOHHBIN apec
http://www.consultant.ru

CnpaBoyHO-TIpaBOBasi cCUCTEMA
1. VYHuBepcanpHas JocTynn ¢ KOMIIBIOTEPOB 3JIEKTPOHHOIO
«KoucynprantlInrocy»
YuTaIBHOTO 3as1a Oubanoreku SApl'AY.
WNHdopmaninoHHO-TIpaBOBOi https://www.garant.ru/

2. | moptan «["apanT» YHuBepcanpHas JlocTynn ¢ KOMIIBIOTEPOB 3JIEKTPOHHOIO
YUTaNpHOTO 3a51a 6ubanoreku Spl'AY.
https://polpred.com/

JlokanbHas cetp PI'BOY BO «pocnas-
baza mannwix Polpred.com O06- ckuii 'AY» | unauBHIyanbHBIH Heorpa-

3. YHuBepcanbHas . .

30p CMUA HUYCHHBIN JOCTYN W3 JOOOW TOYKH, B
KOTOpPOM MMeeTcsl JocTyn K ceth MHTep-
HET 10 JIOTUHY U MapOJII0.
https://rusneb.ru/
K mpousBenenusim, mepemnieamum B 00-
IIECTBEHHOE JIOCTOSIHUE JOCTYIl CBOOO/I-
HannonaneHasgs  3iexTpoHHas HBI.
4. YHuBepcanpHas
o6ubmmoreka (HOB) K mpousBeneHusM, oxpaHseMbIM aBTOP-
CKHM TIPaBOM JOCTYIl C KOMITBIOTEPOB
AIIEKTPOHHOT'O YUTAIBHOTO 3alia 6ubiIrmo-
teku Spl'AY.
CrneunanusupoBas- | https://www.fao.org/agris/ru
5. | baza nannpix AGRIS H p D drag
Has JocTym cBOOOTHETI
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HNudopmanmonHo-cripaBoyHas
6. | cucrema «Cenbckoxo3sii- | CnenuanusupoBaH- | http://www.cnshb.ru/AKDiL/
" | cTBeHHass DJJIEKTpOHHAsi Ouo- | Has JlocTyT cBOOOIHBIH.

nuoteka 3HaHui» (CObu3)

. https://link.springer.com
7 baza mannbix Springer Nature | Cnenuanu3upoBaH- Jlocryn B pamxax LlenTpamsoanoii
" | eBook Collections Hast Y par P
(HaIIMOHAJIPHOM ) TIOJIITUCKHU
[TonnotekcToBasi 0a3a aHHBIX o :
. https://onlinelibrary.wiley.com

Wiley Journals Database ko- s:// Y Y .
8. . YHusepcanpHas Hoctyn B pamkax llenTpanu3oBaHHOU

nexuus xypHaioB (John Wiley (HALOHANBHOH) TOAMHCK

& Sons, Inc.) H A

11.3 MocTyn K ceTH MHTEPHET

Kaxxapiii oOyyarommuiicss B TEUCHHE BCETO Mepuojia oO0ydeHus oOecriedeH WHINBU-
TyalbHBIM HEOTPAHHMYECHHBIM JOCTYIOM (yIaJICHHBIM JTOCTYNOM) K ceTh MHTepHeT U K
AJIEKTpOHHON HHpOopManmoHHo-o0pa3zoBatenbHO cpene DPI'BOY BO «SpocnaBckuit

T'AVY».
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12 MaTepuajibHO-TeXHHYECKO0e o0ecrieueHre 00y4eHus 1Mo M CIUIIAHE

MarepuanbHo-TexHudeckass 0a3a, HeoOXoaumasl IJIsl OCYLIECTBJICHHS 00pa3oBa-
TEJIBHOTO MpoIecca MO AUCIUIIIMHE BKIIOYAET B CBOM COCTaB CleMaIbHbIe TOMEICHUS:

— yueOHbIe ay JTUTOPHUH /ISl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO THIIA;

— y4eOHble ayJUTOPUH Ui MPOBEACHUS 3aHATUN CEMUHApCKOro TUma (MpakTuye-
CKHX 3aHATHI (CEMHHAPOB), TAOOPATOPHBIX padoT);

— yueOHbIe ayJUTOPHUH ISl TPYIIIOBBIX U UHINBUAYATbHBIX KOHCYJIbTAIIU;

— yueOHbIe ay JUTOPUHU JUIsl TEKYLIETO KOHTPOJIS U POMEKYTOUHON aTTeCTalluu;

— TIOMEIIEHUS 111 CAMOCTOSITENIbHOM pabOThI;

— TIOMELIEHUS ISl XpaHEHUsI U IPO(PUIAKTHIECKOTO 00CTy)KUBAaHUSI 000pPY/10BaHUSI.

[Tpu mpoBeneHNn 1a00PATOPHBIX 3aHATUN HCIONB3YETCs J1abopaTOPHOE 00OPYI0-
BaHUE.

CrieruanbHbIE TOMEMICHNUS YKOMIUIEKTOBAHBI CHEIHATM3UPOBAHHON MeEOeIbi0 |
TEXHUYECKUMHU CPEICTBAMHU OOYyUYEHHS, CIYXKalUMH [JIsl TPEACTAaBICHUS HH(POpPMAIUH
OOJIBLION ayAUTOPHUH.

[ToMetienus 151 CaMOCTOSITEIFHOM paboThl O0YYAIOIIUXCSl OCHAIIICHBI KOMITBIOTE-
HOW TEXHUKOH C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTh «IHTepHeT» U o0ecrieueHueM /10-
CTyIla B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00Pa30BaTENbHYIO CpEAy YHUBEPCUTETA.

Yucno nocajioyHbIX MECT B JIEKIIMOHHON ayJUTOpPUH OoJiblIe JINOO PaBHO CIHUCOY-
HOMY COCTaBy IIOTOKA, a B ayJUTOPHUH I NPAKTUUECKUX 3aHATHI (CEMHHApOB), 1abopa-
TOPHBIX — CIUCOYHOMY COCTaBY I'PYIIIIbI 00YyYarOIIUXCS.

Yucno mocajiouHbIX MECT B ayAMTOPHUM Ui MPAKTUUYECKUX 3aHATUH (CEMUHApOB)
00J1b11I€ TMO0 PAaBHO CIIUCOYHOMY COCTABY I'pYHIbl O0YUYarOIIUXCA.

Yucino mocajiouHbIX MECT B ayAUTOPUM JIsl JTaOOPATOPHBIX paboT OoJibiie OO
PaBHO TMOJOBUHE CIIMCOYHOIO COCTaBa rpymbl oOyyaromuxcs. (s npoBeaenus 1abopa-
TOPHBIX padOT rpynmna o0y4yarouxcs 1eIUTCs Ha ABE MOATPYIIIbI).
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13 Opranuzanusi 00pa3oBaTeIbLHOI0 MpoLecca s JMI C
OrpaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

OOyuenne o0yyaromxcs ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMH 3/I0POBBS TIPU HEOO-
XOJMMOCTHU OCYIIECTBIIIETCA HA OCHOBE aIalITUPOBAHHON paboueil MporpaMMbl C UCIIOJb-
30BaHUEM CIICLUATIBHBIX METOJIOB OOYYEHHS U TUAAKTHUYECKHX MAaTEepHAJIOB, COCTABIICH-
HBIX C YYETOM OCOOEHHOCTEW MCUXO(YHU3UUIECKOTO Pa3BUTH, WHAUBHIYATbHBIX BO3MOX-
HOCTEH M COCTOSTHUS 3/TOPOBbsI TAKUX 00ydaromuxcs (o0yJaromerocs).

B nensix ocBoeHus y4eOHOW MPOrpaMMbl AUCHUIUIMHBI MHBAJIWIAMHU U JTUIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI YHUBEPCUTET 00€CIICUNBACT:

— JUUTsl MHBAJIMJIOB | JIMII C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS TI0 3PCHHIO:
pa3MelIeHre B OCTYIHBIX ISl 00yJarOIIUXCsl, SBISIOMUXCS CICTBIMU WM CITa00BUIS-
MMM, MECTaXx W B aJalTUPOBaHHON (opme cnpaBodHON HMH(DOpMAIMKM O pacluCaHUH
y4eOHBIX 3aHITHIA, TPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO 00yYJaroImeMycsi He00X01-
MYI0 TTIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (HOPMATOB METOJUYECKUX MATEPUATIOB (KPYITHBIN
WpUQPT WK ayaH0}anel);

— JUIS MTHBAJIMJOB U JIMI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSMHU 370POBbS MO CIYXY:
HaJJIeKAIIMMHU 3BYKOBBIMH CPEACTBAMH BOCITPOM3BEICHUS HH(OPMAIINH;

— JUIS. MHBAJIMIOB U JIMIl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMHU 37I0POBbBSI, HMEIOIINX
HApYIICHUST OMOPHO-IBUTATEIHHOTO almapara: BO3MOXXHOCTh OECHpPETsITCTBEHHOTO J0-
CTyma 00yJarommxcsi B ydeOHbIe TOMEIIEHHS, TyaJleTHbIE KOMHATBI U IPYTHE TTOMEIICHHS
Kadenpsl, a Takke MpeObIBAHUE B YKa3aHHBIX TOMEIICHUSX.

OOyuaromuecs U3 uyncia uHBanuAoB U Jul ¢ OB3 o0ecnieueHbl neyaTHbIMU U (WIIH)
AJIIEKTPOHHBIMU 00pa30BaTEIBHBIMU pecypcaMu B (popmax, afanTUPOBAHHBIX K OTpaHUYe-
HUSIM UX 370poBbs. OOpa3zoBaHHEe OOYYaIOUMXCA C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0pPOBbSI MOXKET OBITh OPraHU30BAaHO KaK COBMECTHO C JPYTMMHU 00yYarolMMHUCS, TaK U B
OTJICTLHBIX TPYITAX WX B OTACIbHBIX OPTaHU3AIUSX.
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MuHucTepeTBO HayKu 1 BhIcIIero obpasoBanus Poccuiickoii Denepanun
DenepalbHOe rocyIapeTBeHHoe GI0/KeTHOS 00Pa30BaATEIbHOE YUpeXKACHUE
BBICIIIErO 00pa30BaHus
«Ipocnasckuii rocynapCTBEHHBIN ArpapHbINA YHHBEPCHTET

ArpoTexHonormueckuii haKybTeT

YTBEPXIIAKO

NPOPEKTOP MO yYeOHOM U BOCIIUTATENbHOM
paboTe, MOJIOIEXKHOM MOJUTHKE

OI'BOY BO «Spocnasckuii FTAV»,
Maxaepa H.1O.

01 wrons 2026 r.

AHHOTAIMSI PABOYEX ITPOI'PAMMBI I CHUTIIAHBI

b51.0.16 <MUKPOBHUOJIOI' US5I»

Koa u nanpasienne noaroroBkn 35.03.04 «ArpoHomus»
Hanpasnennocts (npodus) JlanmadTHBIN qu3aiH
Keanuduxanus bakanasp

®opma obyyenust 3aouHas

I'oa navana noaroroBku 2026

PakyabTer ATrpoTeXHONOrHIeCKHHA
Kadenpa-paspaboruux «ATPOHOMUS»

O0beM TUCHMIUIHHBI, 4. / 3.e. 108/3

®Dopma KOHTPOJIs (IPOMEKYTOYHASE DK3aMeH

aTrecTanus)
JlexaH arpoTeXHOIOrHYecKOro ~

////ﬂ/ K.C.-X.H., MiBanoBa MLIO.
dakybreTa — -

(noonu (yuénan cmeneny, 36anue, Pamunus H.0.)
Ipencemarens YMK S k.c.-x.H. Kaznun P.E.

(noon, / (yuénas cmenensw, 36anue, Pamunus 1.0.)
3aBexyroLmii BBITyCKarOIeit ' K.C.-X.H., nouent Ilyxun C.B.
Ka(ileIlPOI?'I ” (noonuce) (yuénas cmenenv, 36anue, @avunus U.0.)

SApocnasib, 2026 1.
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Jlexnyuu — 4 4.
[IpakTrueckue 3aHsATHS — 8 4.
CamocTtosaTtenbHas pabora — 86,4 4.

MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIl POrpaMMBbl:
HucuunnuHa «MHUKpOOHOJIOTH» OTHOCUTCA K 00s3amenvHou wacmu 00pa3oBa-
TeIbHON IMpOrpaMMBbl OakajgaBpHara.

JAucunmiuHa HanpasJieHa Ha (OPMUPOBAHME CJIEAYIOIIUX KOMITETCHIIMM:

- OﬁmerO(l)eCCI/IOHaJIbHBIe KOMIICTCHIUU U MTHAUKATOPbI UX TOCTHKCHUS

Kon Coaep:xkanue Koa u HauMeHoBaHNe HHAUKATOPA JOCTHKEHHsI KOMIIETEeHIIUH
KOMIIeTEeHIIMH KOMIETEeHINH 3HATH | YMeTh | BJIA/IETh
OIIK-1.1
JleMOHCTpPHPYeET 3HaHHE OCHOBHBIX 3AKOHOB MaTeMaTH4YeCKHX, ecTe-
CTBEHHOHAYYHBIX U 00mIenpodeccuoHAIbHBIX AUCHUIINH, HE00X0-
JUMBIX JUIsI pellleHUs TUTIOBBIX 32/124 B 00J1aCTH AarPOHOMUH
OCHOBHBIE  3aKOHOMEp-
Hagsikamu npume-
HOCTH MHKPOOHOJIOTHHI .
[IpumensaTs  3HaHWA | HEHUSA 3HAHUH
CnocoGeH  pemarh | — CUCTEMaTHKY, Mopdo-
MUKpPOOHOIIOTHH B 00- | MUKpPOOHOIIOTHH B
THIIOBbIE 3a/1a4M | JIOTUIO, TE€HETHKY MHK-
N JacCTM arpoHOMHM — | OOJIaCTH  arpoHo-
npogecCHOHAIBLHONW | POOPraHU3MOB, B3aHMO-
pa3nuyate OCHOBHBIC | MUM—  IPUTOTOB-
AeATeTbHOCTH Ha | OTHOLICHUS MHUKpPOOpra- .
N 9 ¢dopmbl OakTepuil. JIeHWsI TIpenapaToB
OCHOBe 3HAHHiH 0C- | HI3MOB MEXIy co0Oi u
< . MUKPOOPTaHU3MOB.
OIK-1 HOBHBIX 3aKOHOB Ma- | OKpYy’Karoleil cpeou.

TeMaTHYEeCKHX H
€CTeCTBEHHBIX HAYK C
NpUMeHEeHUEeM HH-
¢popmannonno-
KOMMYHHKAIMOHHBIX
TEeXHOJIOTHii

OIIK-1.2

I/ICHOJ'[I)?.yeT 3HAHHUSA OCHOBHBIX 3aKOHOB MAaTCMAaTHYCCKHX H €CTe-
CTBCHHBIX HAYK JIfl PCHICHUS CTAHAAPTHLIX 3a/1a4 B arPOHOMUH

[Ipoueccsl  mpeBpaiie-
HUS MUKPOOPTaHU3MaMu
OCHOBHBIX COEJIMHEHUH.

[TnanupoBate npuMe-
HEHHE MHUKPOOHBIX
3eMJICY 100 PUTEIbHBIX
npenaparos, Owuormpe-
mapaTroB, B TOM YHCIIE
it 60peOBI ¢ Bpenu-
TENSIMU U OOJIE3HAMHU B
KOHKPETHBIX  YCIIOBH-
SIX.

HaBbikamu  xonu-
YECTBEHHOTO ydeTa
MHUKPOOPTaHU3MOB
B pa3lIMYHBIX CYO-
CTparax.

Kpatkoe coaep:kanue AUCHMIUIMHBI: O0IIasi MHUKPOOHMOJIOTHS,

CTBEHHAsk MUKPOOHOJIOTHS.
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