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1. OO6umue mojoxeHus

Hucnunmuaa «OCHOBBI MUKPOOHOJIOTHN U (PU3UOJIOTHH PACTECHUI» OTHOCUTCS K 00Ky b1
y4eOHOro IIaHa, BXOJSIIEr0 B COCTaB 00Opa3oBaTENbHOM MpOrpamMmbl BBICIIENO OOpa30BaHUs
05.03.06 — Dkoorus U MPUPOIONOIBL30BaHUE (IPOPHIIL - DKOJIOTHS U IPUPOIOIIOIB30BaHUE).

HopmaruBHO-MeToanueckoi 0a3oit st pa3paboTku pabodeid mporpaMMbl y9eOHOU JHcC-
IUIUTMHBI «OCHOBBI MUKPOOUOJIOTUU U (DPU3HUOJIOTUU PACTEHUN» SIBIISIOTCS:

- @enepanbHblil 3ak0H «O0 obOpazoBanuu B Poccuiickoit denepauun», yTBEpKIACHHbBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

- [Ipuka3z Muno6praayku Poccun Ne 301 ot 05.04.2017 r. OO0 yTBep)ACHUU MOPSIIKA Opra-
HU3ALMU U OCYIIECTBICHUS 00pa30BaTeNbHOM JIEATEIBHOCTH IO 00pa30BaTeNIbHBIM IIporpaMmmMam
BBICILIEr0 00pa3oBaHus - MporpamMmamM OakajiaBpuara, IporpaMmam CIeLHUalIuTeTa, IporpaMMamM
MarucTparypsbl,

- IIpuka3 MunucrepcrtBa Tpyaa u conuanbHoil 3amutbl oT 04.03.2014 r. Ne 1211 «O06
yTBEpkKACHUH MpodeccnoHanbHOro cranaapra «CnenuaircT N0 HayYHO-HUCCIIeI0BaTeIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM pa3zpaboTKaM»»;

- IIpuka3 MunucrepctBa Tpyna u coruanbHoi 3ammThl oT 07.09.2020 1. Ne 5691 «O06
YTBEPXKICHUH MPO(GECCHOHATBFHOTO cTanaapra «CIeMUauCT M0 3KOJIOTHYECKONW 0e30MacHOCTH
(B IPOMBIIIIICHHOCTH ) »»;

— @enepalibHbIN roCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAHAAPT BICILIET0 00pa3oBaHus 110
HanpaBieHuto noarotoBku 05.03.06 «3Okonoruss M MOpUPOIOINOIb30BaHME» (OakamaBpHar),
yTBEpkAeHHbIN NpukazoM MunoOpHayku Poccuu Ne 894 ot 07.08.2020, ¢ u3MeHEHUsIMU, BHE-
CEeHHBIMU NpuKazamMu Munoopuayku Poccun Ne 1456 ot 26.10.2020, Ne 662 ot 19.07.2022 1. u
Ne 208 o1 27.02.2023 1.;

— Ilonoxenue o MpaKTUYECKON MOATOTOBKE 00YYaIOIINXCsl, YTBEPKICHHOE MprUKazoM Mu-
HUCTEPCTBA HAayKU U BbIclIero odOpazoBanus Poccuiickoit @eneparuu ot 05.08.2020 Ne 885 u
npukazoM Munucrepcrsa npocseuieHus Poccuiickoit ®enepaunn ot 05.08.2020 Ne 390;

- Y4eOHble TUIaHBI 00pa30BaTENbHONW MPOTpaMMbl BBICIIETO OOpa30BaHMs HANpPABIICHUS
05.03.06 — Dkomnorus U MPUPOIOIOIb30BaHKEe (IPODUIB - DKOJOTHS U TPUPOJIONIOIH30BAHUE)
HOJrOTOBKM 0aKajJaBpoOB 10 OYHOH M 3a04HON GopmaM o0yuyeHHs], 0JOOpEHHbIE YUEHBIM COBE-
tom YTJITY (mpotokon Ne3 ot 16.03.2023).

OO6yuenue no odpazoBatenbHoi mporpamMme 05.03.06 — Dkosorust 1 NPUPOIONOIL30BaHUE
(mpodwITh - DKOJIOTHS ¥ IPUPOJIONIOIH30BAHUE) OCYIIECTBIISACTCS HA PYCCKOM SI3bIKE.

2. TlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AUCIHUILINHE, COOTHECEHHBIX C
INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON MPOrPaMMbl

[TnanupyeMbiMHu pe3yibTaTaMu OOyYEHHs MO JAUCLUIUIMHE SBIISIFOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS W/UIU OTIBIT AEATEIbHOCTHU, XapaKTEPU3YIOIIME ITaNbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBarone JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOECHUS 00pa3oBaTesb-
HOM IIPOrpaMMBI B LIEJIOM.

Heap aucuuniauHbl — GopmupoBaHue y OyIyIIMX CIELHUAIUCTOB CHUCTEMBI TEOpETHYE-
CKHX 3HaHWH M NMPAKTUYECKUX HABBIKOB 10 TEOPETUYECKUM U MPAKTUYECKUM BOIIPOCAM MHUKPO-
O6uosnoruu U (pU3MOJIOTUN pacTeHnH, pOpMHUpPOBAHUE KOMIUIEKCA 3HAaHUN O CTPOEHUH U (PYHKIIH-
OHHUPOBAaHUM PACTEHUH, 0 MOPPOIOTrUH, HU3NOIOTr0-OMOXUMUIECKUX, MOJIEKYIISAPHBIX U T€HETH-
YECKUX Mpoleccax MHUKPOOPTaHU3MOB, PO MUKPOOUOIIEHO30B B OMOT€OXMMHUYECKUX ITUKIIaxX
OCHOBHBIX OMOTE€HHBIX 3JIEMEHTOB, MUHEPAJIN3AIMH OPraHUYECKUX BEIIECTB B MOYBEHHBIX IKO-
CHUCTEeMax, KOMILJIEKCca 3HaHUI M HaBBIKOB B MIPOBEIEHUH pabOT 1Mo 00paboTKe U aHANU3y Hay4-
HO-TEXHUYECKOM MH(pOpMalMU U Pe3yIbTaTOB HCCIECJOBAHUN B 0OJACTU 3KOJOTHH, MPUPOIO-
M0JIb30BAHUS U OXPAHBI IPUPOJIBI.



3anaun TUCHUIUTUHBL:

— (dopmupoBaHHE IPEACTABICHNIN O PaCTUTEIHLHOM OPTaHU3ME KaK O IIEJIOCTHOW CHCTEME, O
BHYTPEHHEM M BHEIITHEM CTPOCHUH, 0OCOOCHHOCTSX Pa3MHOKCHUS U PA3BUTHSI, OCHOBHBIX
(U3HNOTIOTHUECKUX MpoIieccax, MPOUCXOSAIINX B PACTCHUH;

— obecrieueHre cBOOOTHON OPHEHTAMM B MHOTOOOpa3suM MHUKPOOPTAaHH3MOB M (OPMHUPO-
BaHHME HABBIKOB MACHTH(UKAIMU M ONMHMCAHUS MHKPOOPTaHU3MOB, OI[CHKH X COBPEMEH-
HBIMH METOJIaMH KOJIMUYECTBEHHOM 00paboTKK HHPOpMaLUH,

— (dopmupoBaHHe 3HAHUI O 3aKOHOMEPHOCTH KHU3HEAEATEILHOCTH MUKPOOPTaHH3MOB B
OMOreOXMMHUYECKHX MPEBPALICHUIX BEIIECTB M SHEPTUH B IPUPOJIE, UCTIOIH30BAHUH
MHUKPOOPTIaHU3MOB B OMOTpaHCchOopMauy KCEHOOMOTHKOB, TPUPOAHBIX U aHTPOIIOT€HHBIX
3arps3HSIONINX BEIECTB;

— CO3JaHME MPEACTABJICHUIN O MPUHIMIIAX OPTaHMU3ALUU PACTUTEIBHBIX COOOIECTB U MHUK-
POOHOIIEHO30B, KAK OCHOBHBIX KOMIIOHEHTOB Ouocdepsl 1 00 uxX AuHaMHUKE U HOpMUpPO-
BaHME KOMIUIEKCA 3HAHWH M HAaBBIKOB B IIPOBEICHHU PadOT 1Mo oOpaboTKe W aHAIHM3Y
HAYYHO-TEXHUYECKON MH(POpPMALUU U Pe3ylIbTaTOB MCCICIOBAHUN B OOJACTH 3KOJOTHH,
HPUPOJIOIONB30BAHMS U OXPAHBI IPUPOJIBI;

— (opmHpoBaHHE HABBIKOB M3YUEHHS TEOPETUUECKUX OCHOBAX (hPM3MOJIOTO-OMOXMMUYECKUX
NPOIIECCOB M KOHKPETHBIX MEXAHW3MOB, JISKAIIUX B OCHOBE KM3HEICSITEIBHOCTH pacTe-
HH, paCTUTEIBHOTO MOKPOBA, OLIEHKH €ro COCTOSHUS, HABBIKOB IMPOBEJCHUS JKCIEpH-
MEHTAJIbHBIX MCCICIOBAHUN M UCIIOIB30BAaHUS MMOYYSCHHBIX PE3YJIbTaTOB s MpodeccH-
OHAJILHOH JIeSTEIBHOCTH.

IIpouecc u3yyeHusi JMCUMILIMHBI HanpaBJ/eH HA (popMUpOBaHHE CJIeAYIOIMX MPO-
(heccHOHAIBLHBIX KOMIIETEHIIUI:
— IIK -1 ydacTByeT B mpoBeAECHUU PaObOT Mo 00paboTKe M aHAIM3y HayYHO-TEXHUYECKOU
MH(POPMAIIMY U PE3YJIbTATOB UCCIIEAOBAHHUHA B 00JIACTH HKOJIOTUH, TPHPOIOTIOIE30BAHHS
U OXpaHbl IPUPOJIBI.

B pe3yJsibTaTe n3yueHus JMCHUIIHHBI 00YYAIOIMIiCS 10JI2KEeH:

3HATh:

— (yHaaMeHTaNIbHbIE pa3/eiibl (PU3HOIIOTUU PACTEHUN U MUKPOOHOJIOTHH, 3aKOHOMEp-
HOCTH JKU3HEAEATEIbHOCTH MUKPOOPTaHM3MOB B OMOT€OXUMHUECKUX MPEBPAILICHUSIX BEILECTB U
SHEPruM B MPUPOJE U TeXHOChEpe, TEOPETHUECKHE OCHOBBI (PM3MO0JIOT0-ONMOXUMHUYECKUX MTPO-
LIECCOB U KOHKPETHBIX MEXaHU3MOB, JIS)KAIUX B OCHOBE KU3HEIECATEIbHOCTH PACTEHUN;

— 0a30BBIE METO/BI U CPEJCTBA IJIAHUPOBAHUS U OpPraHU3AlUU HCCIEA0BaHUN B (PU3UO-
JIOTUU pacTEeHUI U MUKPOOUOJIOTHH;

—  METOJbI MPOBEACHUS IKCIIEPUMEHTOB U HAOMIOACHUN, 0000IIeHns 1 00pabOTKU WH-
(opmanuu 0 COCTOSTHUM PaCTEHUH U MUKPOOPTaHU3MOB;

yMeThb:

- MIOJIb30BaThCsA METO/JaMHU HUJCHTU(UKALMM U ONMCaHHE OMOJIOTHYECKOro pa3HOOOpa3Hs
MHUKpPOOPTaHNU3MOB U PACTEHUN;

- paboTaTh CO CIIPaBOYHOM JIUTEPATYpOii;

- UCMOJIb30BaTh TEOPETUUECKUIM MaTepuall JUIsl pelIeHusl MPaKTUYEeCKUX 3a/1ad B 00J1acTh
DKOJIOTMH U TPUPOJONOIb30BAaHUSA M NPUMEHATh MOAXOASIINE METOAbI MIPOBEIEHUS DKCIIEPH-
MEHTOB;

BJIAJETh:

-MPaKTUYECKUMHU HaBbIKaMH cOopa M KamepaibHONH 0OpaOOTKU JaHHBIX O COCTOSIHUU pac-
TE€HUH U MUKPOOPIaHU3MOB;

- croco0amu OLEHKU COCTOSHUSI PACTEHUH MO BHEIIHUM MTPU3HAKaM;

- MeToZlaMH 0TOOpa U aHaJIM3a MUKPOQIIOPHI ITOYB, BO3IyXa U BOJ,

- HaBBIKAMH MPOBEJCHUS padOT 1Mo 00pabOTKE M aHATN3Yy HAYYHO-TEXHHUECKOW MH(pOpMa-
IIUM U PE3yJIbTaTOB MCCIEIOBAaHUN B 00JIACTH HKOJIOTHH, IPUPOAONOIB30BAHUS U OXPaHbI MPU-
POJIBL.



3. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmal

Jlannast yuyeOHasi AMCUMIIMHA OTHOCUTCS K O0S3aTeIbHBIM JUCUUIUIMHAM Y4eOHOTO
IUTaHAa, 9TO O3Ha4YaeT (pOpMHUpOBAHKE B MPOIIECCe OOYUYCHHS Y CTYACHTa OCHOBHBIX Tpodeccuo-
HAJIbHBIX 3HAHUN U KOMIETSHLIUN B paMKaX BHIOPAHHOTO MPOQUIIS.

OcBocHHE MAaHHOW NUCIUIUIMHBI SBIISETCS HEOOXOJAMMON OCHOBOMW ISl MOCIICTYIOIIErO
nzydenus qucruiind OITOIT n Hanucanust BBITYCKHOM KBaTU(UKAITMOHHONW PabOTHI.

Hepeueﬂb 06607’161{1/[60}01/1/[1/[)(?, conymcemeyrouux u obecneyusaemvix OMCL;MI’UH/IH

O6ecneunBaronye ConyTcTByronime Ob6ecrieunBaeMbIC
DKOJIOTHS Yyenune o Ouocdepe MeToabl SKOJOTMYECKHUX UCCIIEI0BAHUM
buosorus Jennponorus DKOJOTUYECKUI MOHUTOPUHT
[ToaroroBka K mpoueaype 3aluThl U
boranuka 3aIUTa BBITYCKHOW KBATH(PUKAIIUOH-
HOM pabOThI

VYka3zaHHbIE CBS3U NUCIMIUIMHBI JAIOT O0YYaIOIIEMYCs CHCTEMHOE MPEICTABICHUE O KOM-
IIeKCe M3y4aeMbIX AUCHMIUTUH B cooTBeTcTBUU ¢ PI'OC BO, uto obecneunBaet TpeOyembliid
TEOPETUYCCKHI YPOBEHb M MPAKTUYCCKYIO HAIPABICHHOCTh B CHCTEME OOy4YeHUS W Oymymiei
JIeATEIbHOCTH BBIITYCKHHKA.

4. O0beM MMCUMIUIMHBI B 3a4eTHBIX eJUHULAX ¢ YKAa3aHHEeM KOJHYecTBa aKa-
AeMHYECKHX YaCOB, BbIJICJCHHBIX HA KOHTAKTHYI0 PadoTy o0y4aromuxcs ¢ npenojasare-
JieM (110 BUaM y4eOHBIX 3aHATHI) U HA CAMOCTOAITEIbHYIO pa6oTy 00y4arouuxcs

OO61mast Tpy10eMKOCTh JTUCIUATITMHBI

. Bcero akagemMuyeckux 4acoB
Bun yae6HO# paboThI
o4Has popma 3ao4yHas hopma

KonTakTHas padora ¢ npenogaBareiemMm™: 60,25 14,4
nexumn (J1) 24 6
nabopatopHsle pabotsl (JIP) 36 8
WHBIC BUJIBI KOHTAKTHOW PabOTHI 0,25 0,4
CamocrosiTeibHas padoTa 00y4alOIMXC: 47,75 93,6
U3ydeHHe TEOPETUIECKOTO Kypca 20 40
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 20 30
BBINOJIHEHNE KOHTPOJIBHON paboTh - 10
MOJITOTOBKA K MMPOMEXYTOYHOH aTTeCTaIlluu 7,75 13,6
Buja npoMeKyTOYHOM aTTeCTAlMU: 3a4er 3a4er
OO61mas TpyA0eMKOCTh 3/108 3/108

*KoHTakTHas paboTa 06yYAIOMUXCS C NPENOaBaTeeM, B TOM YHCIIE C IPUMEHEHHEM JUCTAHIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JIEKIIMOHHOTO TUMA, U (WJIN) 3aHATHS CEMUHAPCKOTO
THMA, 1a00paTOpHBIC 3aHATHUS, W (WJIM) TPYNIOBBIE KOHCYJIbTAIUH, W (WJIN) WHAWBHIYAIbHYIO paboTy
oOyyaromerocs ¢ mpenojaBareyieM, a TakKe aTTeCTAlUOHHBIE NCIBITAHUS POMEKYTOUHON aTTeCTalUH.
KonTtaktHas pabota MOXKET BKIIOYATh MHBIC BHJBI YI€OHOH JIESITEIBHOCTH, PEAyCMaTPUBAIOIINE TPYII-
MIOBYIO W WHJIMBUAYAIBHYIO paboTy 00yJaromuxcs ¢ mnpernojasareneM. Yacsl KOHTAKTHOW paboThl orpe-
nensitorest [lonoxennem 06 opraHu3alvy ¥ MPOBEACHUH KOHTaKTHON pabOTHI IPH peau3anny o0pa3oBa-
TEJIBHBIX MPOrpamMM BhICHIETO 00pa3oBaHMs, YTBEPKIEHHBIM YdeHbIM coBeToM YIJITY ot 25 despans
2020 ropna.




5. ConepxaHue TMCUMILUIUHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jejiaM) ¢ YKa3aHHU-
€M OTBEeJIeHHOI0 HAa HUX KOJIMYeCTBAa aKaJeMHYeCKHX YacoB
5.1. TpynoeMkocTh pa3aeoB JUCUMIIIHHbBI
ouyHasi popMa 00yueHus

No Bcero 5 Camocros-
/i HaunmenoBanue paznena JuCLUILITMHBL JI |13 | JIP | KOHTaKTHOU | TeIbHAs
paboThl paborta
1 | Pazden [.®DyHkumoHanmpHas Mopdonorus 4| - 5 10 5
KJIETKU. BOJHBIN pEeKUM pacTCHUN.
2 | Pazoen 2.MuHepaibHOE MUTAaHUE PACTECHUI. 4| - 5 10 5
@DOTOCHHTE3 KaK OCHOBA OMOIHEPTreTHKHU.
3 | Pazoen 3. JlpixaHue Kak IEHTPAJIbHOE 3BEHO
oOMeHa BeliecTB W 3Hepruu. Merabonmsm | 2 - 2 4 4
pacTeHHUil.
4 | Pazoen 4. Poct u pazButue pacteHuil. Ou-
3MOJIOTHYECKHE OCHOBBI aJanTanuu pacre- | 2 | - 8 10 5
HUH K CTpeccopam.
5 Pazoen  5.Mopdonorust u cucremaruka
MIPOKAPUOTOB M SYKapuoTOB. DUZHONOTHS 5 | - 5 11 14
NUTAHUS U YCIIOBUS KYJIbTHBHPOBAHUS MHK-
POOPraHU3MOB.
6 Paszoen 6.Merabonu3M M THUIBI JBIXaHHUS.
buocuHTe3 MEepBUYHBIX U BTOPUYHBIX MeTa- | 2 | - 2 4 4
00JMTOB MUKPOOPTIaHU3MaMH.
7 Pa3zoen 7.9k010rus1 MUKPOOPTaHU3MOB. 3| - 4 7 4
8 Pazoen 8. OcHOBHBIC HaNpaBIICHUs Pa3BH-
THsI OMOTeXHOJIOTMU. TexHonoruveckue oc- | 2 | - 2 4 2
HOBBI OMOTEXHOJIOTHYECKUX MPOU3BOJCTB.
Hroro no paznesiam: 24 | - | 36 60 40
IIpoMexyTouHas aTTecTalusl X | x| x 0,25 7,715
Bcero 108
3a04HasA popMa 00y4YeHHUs
No Bcero CamocTos-
n/_n HaumenoBanue pazziena QuCHUIUIUHBL JI | II3 | JIP | KOHTAaKTHOM | TeJbHas
paboThI pabora
1 | Pasoen 1.®yHKIIMOHANBHAS MOP(OIOTHS 1 i 5 3 5
KJICTKU. BOJHBIN pEXUM pacTEeHUM.
2 | Pazoen 2.MuHepallbHOE TUTAHUE pacTe-
HUil. DOTOCHHTE3 KaK OCHOBA OMOdHEpTe- 1 - 2 3 5
THKH.
3 | Pazoen 3. Jlpixanue Kak IEHTPaIbHOE 3BeE-
HO oOMeHa BellecTB ¥ sHeprun. Merabo- 0,5 - - 0,5 15

JIU3M PACTEHHUI.

4 | Pazoen 4.Poct u pa3Butuu pacrenuii. du-
3WOJIOTHYECKHE OCHOBHI aanTaruu pacte- | 0,5 - - 0,5 10
HHUH K CTPECCOPAM.

S5 | Pazoen 5. Mopdonorust u cuctemaTuka
MIPOKAPUOTOB U DYKaprOTOB.DU3NOIOTHS

1 - 2 3 5
MTUTAHUS ¥ YCIIOBUS KYJIbTHBHPOBAHUS
MHUKPOOPTaHU3MOB.
6 | Pazoden 6.MeTabOINU3M U THIIBI JbIXAHUS. 0,5 - - 0,5 10

7




Bcero CamocTog-
HanmenoBanue pasnena quCIUILIMHBI JI I13 | JIP | koHTaKTHOH | TenbHasg
paboThI pabora

buocuntes INECPBUYHBIX U BTOPUYHBIX MC-
Ta0OJIMTOB MHUKPOOpPIraHnu3MaMHU.

7 | Pazoen 1. DK01I0THS MUKPOOPTAaHU3MOB. 1 - 2 3 10

8 | Pazden 8. OCHOBHBIC HANPaBIICHUS Pa3BU-
THsI OMOTeXHONOTHH. TexHoIornIecKre

0,5 - - 0,5 10
OCHOBBI OMOTEXHOJIOTUYECKUX MTPOU3-
BOJICTB.

Hroro no pasnenam: 6 - 8 14 70
ITpomexxyTodHas aTTecTarus X X X 0,25 13,6
KonrtponbHas pabora X X X 0,15 10

Bcero 108

5.2 Conep:xaHue 3aHATHI JIEKIITMOHHOTO THIIA

Pazoen 1.@yukyuonanvhana mopghonocun kiemxu. Boonwuii pesrcum pacmenuii. buo-
XUMUS pacTUTEIbHON KJIeTKH. MeMOpaHHbIE U peryyisaTOpHbIe CUCTEMBI KileTkH. KieTka kak oc-
MOTHYECKas cucTema. TpaHcnupaius u pU3noIoru4eckoe 3Ha4YeHHe.

Pazoen 2. Munepanvnoe numanue pacmenuii. Domocunme3s KaKk 0CHo6a OuoIHepze-
muku. Ouznonoruveckas 1 OMOXUMHUYECKasl POJib MUTATEIbHBIX 3JIEMEHTOB. Poib Mukpoopra-
HU3MOB B [IUTAHUM PacTeHUU. 3HAUEHHUE MOYBEHHBIX MUKPOOPIraHu3MoB. OU3M0I0rnyeckue oc-
HOBBI TPUMEHEHHUS yoOpeHuil. DHepreTuka GoTocuHTe3a. MexaHu3M MOromeHus cBeTa. Xu-
MU3M poTocuHTe3a. POTOCHHTE3 KaK OCHOBA MPOAYKTHBHOCTH PACTEHHH.

Pa3zoen 3. /[bixanue Kaxk yenmpanvHoe 36eH0 oOmena eeuwjecme u Inepeuy. Memabo-
auzm pacmenuit. PU3noONOTNYECKas CyIHOCTh U (QYHKIIMH JBIXaHUS B KU3HH PacTeHHH. XWH-
MU3M M DHEPreTHKa MPOIECCOB IbIXaHUS U OpOXKeHHs. BHOXUMUYECKHIl COCTaB IPEBECHBIX pac-
TeHnid. OprannyecKkue BenecTBa MepBUYHOTO U BTOPUYHOTO OOMEHA.

Pazoen 4.Pocm u pazeumue pacmenuii. Puzuonozuueckue ocnogvl adanmayuu pac-
menuii Kk cmpeccopam. 11oHsATHE O POCTE U Pa3BUTUM pacTeHUM. [IpOyKTHBHOCTH IPEBECHBIX
pacTeHui kak (yHKIMA pocTa pacTeHui. OCHOBHbIE JTalbl OHTOTeHe3a pacTeHuil. ['opmMoHanb-
Hasl peryJisaius pa3BuTvs pacTeHuil. @U3NOIOrus pa3MHOKEeHUs1 pacTeHuid. [lyTu moBbIIeHHs
PE3UCTEHTHOCTH PacTEHHH K HEOIaronpusATHBIM (pakTopam cpesibl.

Pazoen 5.Mopgponocusa u cucmemamuxa npoxapuomoé u 3ykapuomos. Ousuonozusn
RUMAHUA U PCI08UA KYTbMUBUPOCAHUA MUKPOOp2anu3mos. Knaccupukauss MUKpOOpraHH3-
MoB. IIpokapuotsl u sykapuothl. [TuTanne MuUKpoopraHuzMoB. ABTOTPO(BI U TETEPOTPOPHI.
[TurarenbHbIE Cpebl M CIIOCOOBI CTEPUIIM3ALMN. 3aKOHOMEPHOCTH POCTa MUKPOOPTraHU3MOB.

Pazoen 6. Memaboausm u munst ovixanus. buocunmes nepeuunvix u 6mopuuHbvix
memadonumos mukpoopzanusmamu. Gepmentsl. Kunetrnka n kaTaan3 OHOXMMHUECKUX pPeak-
ui. DHepreTudeckuit Metadonusm. dorocunTes. brocuHTe3 MEPBUYHBIX M BTOPUYHBIX METa-
00JIMTOB MUKPOOPTraHU3MaMHU.

Pa3zoen 1.9konocus mukpoopzanuimos. KonmuecTBeHHbIN y4€T MUKPOOPTaHU3MOB.
[TouBeHHble U pu3OChepHBIE MUKPOOUOIIEHO3BI. [ 1006aIbHBIE OMOT€OXMMUYECKHE IIUKIIBI OC-
HOBHBIX OMOTEHHBIX 3JIeMEHTOB. MuKpodopa BoAbl U BO31yXa.

Pazoen 8.0cnoenvie nanpagnenus pazeumusn ouomexnonozuu. Texnonozuueckue oc-
HO6bl OUOmMexHoN02uYecKUx npou3eo00cme.O CHOBBI KJIETOYHOW U TeHHOM uHeHepuu. Tumo-
BbI€ CXEMBI IPOMBIIIJICHHBIX IPOIIECCOB MOIYYSHHsI BAXXHEUIITNX MPOYKTOB OMOTEXHOIOTHH.
Jleco-cenbckoxo3siicTBeHHbIE OMOTeXHONOTHH. [IpHKiagHas 3K00MOTEXHOIOTUS.

5.3 Tembl 1 (popMBbI 3aHATHII CEMUHAPCKOT0 THIIA
Y4eOHBIM IIAHOM IO TUCIUIUTMHE PETyCMOTPEHBI JIA0OPATOPHBIC 3aHATHUS.




TpynoemMKocCTs,
Ne HanmenoBanue pasnena quCIUILIMHBI ®dopma npoBeAeHUs | 4ac
B (Momys) 3aHSATUSA OyHas | 3a04-
Hasl
1 Paszoen 1 .q)yHKIfHOHaHBHaﬁ Mop(?OJIomsI JaBopatopHas pabota 6 5
KJIETKU. BOJHBIN peXxuM pacTeHuH.
Paszoen 2.MunepaipHOE NHUTaHHE pacTe-
2 | auii. ®otocuHTE3 Kak ocHOBa OnosHepre- | JlabopaTtopHas pabora 6 2
TUKU.
Pazoen 3. ]lpixanue kak 1eHTpaibHOe | JlaboparopHas paboTa
3 | 3BeHO 0OMeEHa BEIIECTB U dHEprun. Mera- 2 -
0OJIM3M PAaCTCHUI.
Pazoen 4.Poct u pazputue pacrenuii. ®u- | JlaboparopHas padbota
4 | 3MONOTMYECKHE OCHOBBI AJAINTAIMH pac- 8 -
TEHUH K CTpeccopam.
Paszoen 5.Mopdonorus u cucremaruka | Jlaboparopnas pabota
5 | MPOKapHOTOB M SyKapHOTOB. duzuonorus 6 2
NUTaHUST W YCJOBUSA KYJbTHBHPOBAHUS
MHUKPOOPTaHU3MOB.
Pa3zoen 6.MerabonuszM u Tunsl abixanus. | JlabopaTopHas pabora
6 | buocuHTe3 MepBUYHBIX U BTOPUYHBIX Me- 2 -
TabOJIMTOB MUKPOOPTaHU3MaMH.
7 | Pazoen 1.9K0n0THUsI MUKPOOPTaHU3MOB. JlaGopaTopHas pabota 4 2
Pasoen 8. OcHoBHbIe HanpaBieHus pa3Bu- | JlaboparopHas paboTa
g | ™4 OMOTEXHOJNIOTHU. TEeXHOJIOTHYECKUe 9 i
OCHOBBI ~ OMOTEXHOJIOTHYECKUX  IPOU3-
BOJICTB.
Hroro: 36 8
5.4 leTaau3anusi caMOCTOATEIbHOI padoThl
Ne | HammeHnoBaHue paszzaena AUCHUTLIIN- Bun camocrositenbHOM TpynoeMKocTh, yac
HBI (MOJTYJIS1) paboTsI OYHas 3a04yHas
Paszoen 1. ®yHkuMOHAIBbHAS MOpP-
1 | ¢ponorus xnerku. Boaublil pexum ITonroroBka k onpocy 2 5
pacTeHui.
Paszoen 2. MunepanbHOE NHUTaHUE
2 | pacteHuil. POTOCHHTE3 KaK OCHOBA [ToaroToBka k onpocy 5 5
OMOPHEPTETHKHU.
Pazoen 3. Jlpixanue Kaxk 1EHTpaIb-
3 | Hoe 3BeHO OOMEHa BEIECTB U dHEp- ITonroroBka k onpocy 4 15
rui. Metabonm3M pacTeHHi.
Paszoen 4. Poct u pa3BUTUHU pacTe-
4 | Huil. OUBMOJOTUYECKUE OCHOBBI [ToaroroBka tecty 5) 10
aJlanTalluy PacTeHUH K CTpeccopam.
Pazoen 5. Mopdosnorust u cucrema-
THUKa TPOKApUOTOB M 3SYKAPHOTOB.
5 | ®u3nonorus NUTaHUS U YCIOBHS HO)IFOTOBVK A K KOHTpOITL- 14 15
HOI1 paboTe
KYJIbTUBUPOBaHHUS ~ MHKPOOPTaHH3-
MOB.
Pazoen 6. MertabonusM u TUIIBI
6 | ApIXaHuA. bruocuHTe3 MEpBUYHBIX U ToAroToBKa K TecTy 4 10
BTOPUYHBIX META0OJIUTOB MUKPOOP-
TaHW3MaMH.




No | HaumenoBanwue pazjiena JUCIUTLIU- Bun camocrositenbHOM TpynoeMKocTh, yac
HBI (MOJTYJIST) paboTsI ouHas 3a04Has
7 Pazoen 7.Jxomorust wmukpoopra- | Ilonroroska npeseHrauuu 4 10
HU3MOB. ITonroroBka K Tecty
Paszoen 8. OcHOBHBIE HaINPaBICHUS
g | passuTHA ouorexHonoruu. TexHo- [ToaroroBka k onpocy 5 10
JIOTHYECKUE OCHOBBI OMOTEXHOJO-
THYECKHUX IMPOU3BOJCTB.
9 ‘ IToaroToBKa K MpOMEKYTOYHOM aTTeCTalu 7,75 13,6
HUroro: 47,75 93,6
6. IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecreyeHusl M0 AUCHUILINHE
OcHOBHAasI M IONOJTHUTEILHAS JTUTEPATypPa
Ne ABTOp, HAUMEHOBAHNE Foiﬁzﬂa- [Ipumeuanue
Ocnognasa numepamypa
1 | T'arapuna, U. H. [u ap.]. O6mas 6uosiorust 1 MUKpoO- 2024 [TonHOTEKCTOBBII
Ouonorus : yueOHo-meroanueckoe nocodue / M. H. T'a- JOCTYI MPHU BXO-
rapuna [u np.].— Open : Openl'AY, 2024. — 180 c. — JIe TI0 JIOTUHY U
Tekcr : anexTpoHHbIN // JIaHb : 37I€KTPOHHO- napoJjo*
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/442271
2 | Canory0, E. B. OCHOBBI MUKPOOHOIOTHH U OMOTEXHO- 2022 [ToTHOTEKCTOBBII
aorud : yae6Hoe nocobue / E. B. Canory6, H. C. Ky3- JOCTYII IIPU BXO-
Hernosa, T. B. UBanosa. — Ywura : 3a0I'Y, 2022. — 120 JIe TI0 JIOTUHY U
c. — ISBN 978-5-9293-3070-4. — TekcT : 31eKTpOH- napoJso*
HbIH // JIaHb : 2IeKTpOHHO-OMOIMOTEeYHAs cCCTeMa. —
URL.: https://e.lanbook.com/book/363428
3 | Kimumenko, H. H. ®usunonorus pacrenuii : yueOHoe 1o- 2022 ITonHOTEKCTOBBIN
cobue / H. H. Kinumenko. — Upkytck : UpkyTckuit JIOCTYII IIPA BXO-
'AY, 2022. — 103 c. — TexkcT : anekTpoHHbI# // JIaHb : Jie TI0 JIOTUHY U
3IIEKTPOHHO-OMOIMoTeyHas cucrema. — URL: napomiro™
https://e.lanbook.com/book/300128
4 Beperennukos, A. B. ®usunosnorus pacreHuii: yueOHUK / [TonHOTEKCTOBBIN
A. B. BeperennukoB. — MockBa: AkaaeMU4ecKuil 2020 JOCTYII IIPH BXO-
ITpoext, 2020. — 480 c. — ISBN 978-5 8291 3026 JI€ T10 JIOTHUHY U
8.— Tekcr: oamekTpoHHbIH //  JlaHb: 3IEKTPOHHO- Maposio™
OubmuoreyHas cUCTEMA. — URL:
https://e.lanbook.com/book/132554
Jlonoanumenshan numepamypa
5 Kopsirun, HO. B. ®usuonorus pacrenuii: yaebHoe moco- [TonHOTEKCTOBBIN
6ue / FO. B. Kopsrun, E. I'. Kynukosa, H. B. Kopsruna. 2019 JIOCTYTI MIPU BXO-
— Ilen3a: III'AY, 2019. — 308 c. — Tekct: 251€KTpOH- JI€ T10 JIOTUHY U
HBl // JlaHb: 37eKTpOHHO-OMONIMOTEUHAs cUCTeMa. — napoiro™®
URL.: https://e.lanbook.com/book/131084
6 | [apes, FO. B. OcHOBBI MHKPOOHOIOTHH: y4eOHOE MTOCO- 2016 [TomHOTEKCTOBBII
oue / FO. B. Ilapes, A. H. Tpoctun, C. A. IlapeBa. — JOCTYII MPU BXO-
NBanoBo: UI'XTY, 2016. — 135 c.— Texker: amek- JI€ TI0 JIOTHHY U
TpOHHBIH // JlaHb: 3MEKTPOHHO-OMOINOTEYHAsT CHUCTEMA. naposo™*
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https://e.lanbook.com/book/131084

No ABTOp, HANUMEHOBaHUE Fo;:lgzna- [Ipumeyanue
— URL.: https://e.lanbook.com/book/96112

7 | BunkoBa, E. A. OCHOBBI MHKPOOHOJIOTUH W SKOJOTHUHU 2016 [ToMHOTEKCTOBBII
MHUKpOOpranu3MoB: yueoHoe nocobue / E. A. Buikosa, JOCTYII IIPU BXO-
H. A. Unenna, H. M. Kacarkuna. — VYbpsHOBCK: YiII- JIe TI0 JIOTUHY U
['TTY um. U.H. YassHOBa, 2016. — 140 c. — ISBN 978- napoiro™®
5-86045-874-1. — Texkcrt: anekTpoHHbli // JlaHb : 35ek-
TPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/112110

8 | KuceneBa, M. C. ®usmonorus pacrteHuil: yueOHO- 2018 ITosTHOTEKCTOBBIN
MmeToguueckoe nmocooue / M. C. Kucenesa, M. I'. Maite- JIOCTYT IIPU BXO-
Ba. — ExarepunOypr: Yp®V, 2018. — 120 c. — ISBN JI€ TI0 JIOTUHY U
978-5-7996-2416-3. — Texkct: anexkTpoHHbINA // JlaHb: maposiro*
JJIEKTPOHHO-OMOMMoTeuHass ~ cuctema. —  URL:
https://e.lanbook.com/book/170217

9 | lllysaesa, I'. II. MukpoOuosorust ¢ OCHOBaMU OHOTEX- 2017 [TonHOTEKCTOBBIIM
HOJIOTUU (TeopHsl U MpakTuka): yuedHoe nmocodue / I'. I1. JOCTYII MPU BXO-
[llysaera, T. B. Cupunona, O. C. KopueeBa. — Bopo- JIe TI0 JIOTUHY U
nex: BI'YUT, 2017. — 315 c¢. — ISBN 978-5-00032- aposiro*
239-0. — Tekcr: amekTpoHHBIN // JlaHB @ AIEKTPOHHO-
OuOIIMoTeYHAS cucTema. — URL:
https://e.lanbook.com/book/106792

*- Ipe’k/ie YeM IPONTH 10 CChUIKE, HEOOXOIUMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JICKTPOHHOW WH(POPMAIMOHHO-00Pa30BaTEILHOM Cpebl 00eCTIeun-
Ba€TCS COOTBETCTBYIOIIMMHU CPEACTBAMU MH(POPMAIITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMbI

Kaxxapiii o0yyaromuiicss o0ecredeH A0CTYIOM AJIeKTPOHHBIM OMOIHOTEYHBIM CUCTEMAM,
COJICPIKAIINM U3JIaHUS 110 OCHOBHBIM M3Y9aeMbIM TUCIUIUIMHAM U C(OPMHUPOBAHHBIX 1O COTJIa-
COBAHMIO C MPaBOOOIATATENIMU YyUeOHON U Y4eOHO-METOANYECKOM JIUTEepaTyphI:

— 3JICKTPOHHO# OnbaroTeunoi cucreme YIJITY (http://lib.usfeu.ru/),

— 2JIEKTPOHHO-OMONMHoTeuHas cuctema «Jlanby», koyuekiuu uzaarensctBa "Jlanp" Jlor.
No(025/24/-EI1-44-03 ot 25.03.24; cpok neiictBusa ¢ 09.04.2024 no 9.04.2025; xoynekuuu apy-
rux uzngatensctB Jlor. Ne024/24/-Ell-44-03 ot 25.03.24; cpok geiictBus ¢ 09.04.2024 no
09.04.2025; xomnexuus "®ITY. 10-11 xi. U3a-Bo "[Ipocsemnienue” Jor. Ne 035/24-EI1-44-03 ot
29.05.2024; cpox npetictust ¢ 01.09.2024 no 01.09.2025; cereBas 3nexTpoHHas 6ubnuoreka Jlor.
Ne0136/20-223-06 ot 24.03.20; cpok neiictBus ¢ 24.03.20 mo 31.12.2023 (nponoHTHPYEMBIN);

— 2JIEKTPOHHO-OMONINOTeUHasi cuctemMa «YHUBEpPCUTEeTCKas 6ubiaroTeka oHnany. [Joro-
Bop Ne038/24-EI1-44-03 ot 19.06.2024; cpok aeiictus ¢ 27.06.2024 mo 26.06.2025;

- yHUBepcaibHas Oa3a manHbix East View (OO0 «MBUCy), Jloroop Ne 407-11/002/25-
EI1-44-0 ot 13.01.25; cpox aeiictBus ¢ 1.01.2025 mo 31.12.2025.

CnpaBounblie H HHPOPMAINOHHBIE CHCTEMBI
1. CnpaBouHo-nipaBoBas cucteMa «Koncynprant [Lmrocy.
2. UndopmanmonHo-nipaBoBoii moprain ["apant. Pexxum nocryna: http://www.garant.ru/

IIpodeccnonanbubie 0a3bI JAHHBIX
Hayunas snextponHas 6ubaroteka e-library. Pexxum poctyma: http://elibrary.ru/
Poccuiickas rocynapcTBenHas Oubnuoreka. Pexxum mocryma: http://www.rsl.ru
denepanbHblil mopran «Poccuiickoe odpasoBanue». Pesxkum mocryma: http://www.edu.ru
Okonornueckuii moprai. Pexxum mocryna: https://ecoportal.info
11
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HopmaTuBHO-ipaBoOBbIE AKTHI
1. ®epepanpubiii 3akoH oT 10 sHBaps 2002 r. Ne7-D3 «O0 oxpaHe OKpYXaromiei cpersn» (C
n3meHeHussMu Ha 30 nexadps 2020 rona) (penakius, aectByromas ¢ 1 suBaps 2021 roga).
2. ®enepanbHbiid 3ak0H OT 23.05.1996 1. Ne 127-®3 «O Hayke u TOCYIapCTBEHHONW HAYy4HO-
TEXHUYECKOHN MOJIMTHKE» (C M3MEeHEeHHAMU Ha 8 nekadbps 2020 roma).

7. ®OH/1 OLIEHOYHBIX CPEJCTB /ISl IPOBeIeHNsI MPOMEKYTOYHOH aTTecTalluu 00y4aro-
M XCH MO TUCHUIIHHE

7.1. Ilepeuenv KomnemeHnyuil ¢ yKazanuem 3manos ux YOpMuposanus 8 npouecce 0ceoe-
HUsA 00pazoeamenvbHoll NPOZPAMMbL

DopMupyeMbIe KOMIETEHIIUN Bug u popma KoHTpOIIS

IIK -1 yyacTByeT B mpoBeneHun padboT mo oopadoT- | [IpomMeskyTOUYHBIH KOHTPOJIb: KOH-
K€ ¥ aHAJIN3y HAayYHO-TEXHUYECKOW MH(POPMAIUHU U | TPOIHHBIC BOPOCHI K 3a4ETY.
pe3yJbTaTOB HCCIEAOBaHUNW B 00jacTu SKonorud, | Tekyuuii KOHTPOJIb:
MIPUPOJIOTIONB30BAHUS U OXPAHBI IIPUPOJIBI. nabopaTopHbIe 3a7aHus, IOJTOTOBKA
NPE3CHTAIMK, IOJrOTOBKA K TECTY,
MOJATOTOBKA K OIPOCY, MOJITOTOBKA K
KOHTPOJILHOHM paboTe.

1.2. Onucanue noxkazameeil u Kpumepuee oueHusanui Komnemenuuﬁ Ha pa3jiudnsblx oma-
nax ux diopmupoeauuﬂ, onucanue wKai OueHueanuA

Kputepun omneHUBaHHS YCTHOTO OTBeTAa HA KOHTPOJIbHBbIE BOMPOCHI (IIPOMEKYTOY-
HbIi KOHTPOJIb opmupoBanus komnerenuuu IK -1)

3aumeno - naH NMOJHBINA, Pa3BEepHYTHIA OTBET HA MMOCTABJICHHBIN BOIIPOC, IIOKAa3aHa COBO-
KYIHOCTh OCO3HaHHBIX 3HaHUN 00 0OBEKTE, JOKA3aTENbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE MPOCIICKHUBACTCS YETKAsA CTPYKTYpa, JOrHYECKasi OCIEeI0BATEIbHOCTD, OTPAXKAI0-
1asi CyIHOCTh PAaCKPBhIBAEMBIX MOHSATHI, TEOpUH, siBIeHUN. 3HaHUE 00 00BEKTE NEMOHCTPUPY-
€TCs Ha q)OHC IIOHUMAHUA €TI0 B CUCTEMEC HaHHOﬁ HAayKH U MECKIHUCHUIIIIMHAPHBIX cBs3eil. OTBeT
W3TI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKH, NTOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTb HAa YTOUHAIOIIUC BOIIPOCHI;

3aumeno - naH MOJTHBINA, pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMPOC, MOKA3aHO yMe-
HUC BBIACIUTH CYHICCTBCHHBIC U HCCYHICCTBCHHBIC MPHU3HAKN, NPUYINHHO-CIICACTBCHHBIC CBA3H.
OTBeT 4eTKO CTPYKTYpUPOBAH, JOTUYEH, U3NIOKEH B TePMHHAX Hayku. OHAKO JOMYIIECHBI He-
3HAYUTEJILHBIE OMINOKN WIIN HEA0YCThI, UCITPABJICHHLIC 6aKanaBp0M C IIOMOIIIBKO «HABOIAIINX))
BOTIPOCOB;

3aumeno - naH HETIOTHBIA OTBET, JIOTHKA M MOCJIEOBATEIEHOCTD H3JI0KEHHSI IMEIOT CY-
[IECTBEHHbIE HapylIeHus. J{omymieHs! rpyOble OMMOKU MPH ONpPeAeTIeHIH CYITHOCTH PacKpbIBa-
EMBbIX HOH?[TI/Iﬁ, TCOprI, HBHGHI/IfI, BCJICACTBUC HCIIOHHUMAaHUA 6aKanaBp0M HUX CYHICCTBCHHBIX U
HECYIIECTBEHHBIX MPHU3HAKOB U CBsizel. B 0TBeTe OTCYTCTBYIOT BBIBOABL. YMEHHUE PACKPHITh
KOHKPETHBIE TPOSIBICHUSI 00OOIIEHHBIX 3HAHUN HE IMOKa3aHo. PedeBoe odopmieHue Tpedyer
MOTPABOK, KOPPEKITUY;

He 3aumeno - CTyleHT JeMOHCTPHPYET HE3HAHHE TEOPETHUYECKUX OCHOB IPEIMETa, HE
yMeeT JeJaTh apryMEHTHPOBAHHBIE BBIBOJBI M MPUBOIUTH MPUMEPHI, MOKA3hIBAET Cl1adoe BIa-
JICHUE MOHOJIOTHYECKOW pevbi0, HE BIIAJCET TEPMHUHOJIOTHEH, MTPOSIBIIIET OTCYTCTBHE JIOTUIHO-
CTH U TIOCIIEIOBATEIHPHOCTH M3JIOKEHHUS, JAETAeT OMMUOKH, KOTOPbIe HE MOXKET MUCTIPABUTh, JaKe
IIpU KOPPEKUOHU ITPETIoaaBaTCJICM, OTKA3bIBACTCA OTBCUATH HA 3aHATHH.

Kpurepun ounennBaHus J1adbopaTopHbIX padoT (TeKyluid KOHTPOJb GopMHPOBAHMSA
komnerenun [K-1):
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Omauuno: BHITIOTHEHBI BCE 3aJaHUs, CTYACHT YETKO M 0e3 omMOOK OTBETHII Ha BCE KOH-
TPOJIBHBIC BOIPOCHI.

Xopowio: BBITIONIHEHBI BCE 3a/laHUs, CTYICHT 0e3 ¢ HeOONBIIUMU OIMMOKAMHU OTBETHJ Ha
BCE KOHTPOJIBHBIC BOIIPOCHI.

Yooesnemeopumenvro. BHITIOIHEHBI BCE 3a/IaHUS C 3aMEYaHHUSIMH, OaKajJaBp OTBETUI HA BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMECUaHUSIMHU.

Heyoosnemeopumenvro: CTYACHT HE BBINOJHHUI WIM BBIMOJHUI HENPABHILHO 3aaHWS,
OTBETHJI Ha KOHTPOJIbHBIC BOIPOCHI C OIIMOKAMH MU HE OTBETHJI HA KOHKPETHBIE BOITPOCHI.

Kpurepun oneHnBaHus npe3eHTaAnuil (TeKyluii KOHTPOJIb ()OPMUPOBAHUSA KOMIIe-
Tennuu [K-1):

Omauuno: paboTa BHINOJHEHA B COOTBETCTBUU C TpeOOBaHMSIMM, BbIOpaHHAs Tema pac-
KpBbITa MOJHOCTBI0, MaTepHall CTPYKTYPUPOBaH, MPEACTaBICH B JIOTUYHON (opMe, KpaTKo, EMKO,
MarucTpaHT YeTKO U 63 OIMOOK OTBETHII HA BCE KOHTPOJIBLHBIE BOIIPOCHL.

Xopowo: paboTa BHINOIHEHA B COOTBETCTBUH C TPEOOBAHUSAMHU, BHIOpAaHHAS TEMa PacKpbl-
Ta, MaTepuall akTyalieH, OakajlaBp OTBETUJI Ha BCE KOHTPOJIbHbBIE BOIIPOCHI C 3aMEUaHUSIMHU.

Yooenemeopumenvno: padota BbIIIOJHEHA B COOTBETCTBUU C TpeOOBaHUSIMH, BbIOpaHHAas
Te€Ma YaCTUYHO PACKpPbITA, MO COAEPIKAHUIO MPE3CHTALIMU €CTh 3aMevaHus, OakanaBp OTBETUI Ha
BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

Heyooenemseopumenvro: CTyleHT HEe TOATOTOBHII pabOTy WM MOJATOTOBHI paboTy, HE OT-
BEYAIOIIYI0 TPEOOBAHMIM, OTBETHII Ha KOHTPOJIbHBIE BOMIPOCH! C OMIMOKaMHU WJIM HE OTBETHII Ha
KOHKPETHBIE BOTIPOCHI.

Kpurepun oneHMBaHUSI BBINOJHEHUS KOHTPOJbHOH PadoThl (TEKyIIMA KOHTPOJIb
¢opmupoBanus komnerennuu IMK-1)

Omauuno: paboTa BHINOJHEHA B COOTBETCTBUU C TpeOOBAHMSIMHM, BbIOpaHHAs Tema pac-
KpBITa MOJIHOCTHIO, MaTepHall aKTyalleH U JOCTaTOYEH, CTYIEHT Y€TKO U 0e3 OITMOO0K OTBETHII Ha
BCE KOHTPOJIbHBIE BOTIPOCHI.

Xopowio: paboTa BBINOIHEHA B COOTBETCTBUU C TPEOOBAHUSIMH, BEIOpAHHAS TeMa PacKphbl-
Ta, MaTepUaJl aKTyaJIeH, CTYIEHT OTBETHUJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHHSIMH.

Yooenremeopumenvno: paboTa BBIIOJHEHA B COOTBETCTBUU C TPeOOBAaHHUSAMM, BHIOpaHHAS
TE€Ma YaCTHYHO PACKPHITA, M0 aKTYaJbHOCTH JIOKJIa/Ia €CTh 3aMEYaHusl, CTYJCHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

Heyooenemseopumenvno: CTyJ€HT HE MOATOTOBUI pabOTy WM MOATOTOBUI paboTy, HE OT-
BEYAIOLIYI0 TPEOOBAHUAM, OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCH! C OIMIMOKaMHU MM HE OTBETHJI Ha
KOHKPETHBIE BOIIPOCHI.

Kpurepun oneHnBaHusi BbINOJHEHUS 3aaHUd B TecTOBOH (popMme (TeKylIUil KOH-
TpoJab popmupoBanust komnerenuii ITK-1)

[To utoram BBITTOTHEHUSI TECTOBBIX 3aJaHHUI OIlEHKA MPOU3BOIMUTCS IO YEThIPEeXOalib-
HoM mikane. [Ipu mpaBUIBHBIX OTBETaX Ha:

86-100% 3amanuii — ONICHKA « OMIUYHON,

71-85% 3agaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MeHee 51% - OlleHKa «Hey0081emeopumenbHo .

Kpurepun oneHMBaHHsI YCTHOro ompoca (TeKyluil KOHTPOJIb (opMHPOBaHHS
kommnerenuuii MK-1):
Omauuno: CTyAEHT Y€TKO, TPAMOTHO M IPaBWJIBHO OTBEYAET HA IOCTABJIEHHBINA BOIPOC,
bopMynupyeT NOHATHS U ONIpEETICHHUS.
Xopowio: CTYJIeHT JleNaeT He3HAauMTeNbHble OUIMOKM B OTBETE€ Ha BOIPOC U B (HopMyiu-
POBKAX MOHATUM U ONPEIECIICHHI.
Yooenemeopumenvro: CTyJeHT JeNaeT OIUOKHU B OTBETE HAa BOIPOC, HETOUYHO U C OLIHO-
KaMu (hOpMYJIHUPYET NOHSTUS U OTIpEeTICHUSI.
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Hey()oeﬂemeopumeﬂbHo: CTYACHT HC MOKCT OTBCTUTH Ha IIOCTaBJICHHBIM BOIIPOC U OaThb

(GOpPMYITUPOBKH MOHSATHUN U OTIPEICTICHUH.

7.3. Tunoevle KOHmMPOJIbHbIE 3A0AHUA WU UHbIE MAMEPUANbl, HEOOX00UMble 014 OUEHKU
3HAHUIL, YMEHUIl, HAGLIKOG U (UNl) OnbIma 0eameabHOCmU, XapaKmepu3yruiux smansvt gop-
MUPOBAHUA KOMNEMEHYUTL 8 NPOYecce 0C80EHUS 00PA308aAMENbHOI NPOZPAMMbL

How

©o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.

KonTposbHbIe BOIPOCHI K 3a4eTy (IPOMEeKYTOUYHbIH KOHTPOJIb)

[Tpenmer u 3aaun MUKPOOMOJIOTHH, KpaTKasi UCTOPHS ee pa3BuUTHS. MecTo MUKpoOuonoruu
B DKOJIOTMYECKOM MOHUTOPHUHTE.

PaznooOpasue ¢dopm xku3Hu Ha 3emiie. COBpEeMEHHbIE MPEACTABICHUS O IMOJIOKEHUU
MUKpPOOPTraHU3MOB B MUPE KHUBOTO.

Mukpoopranu3Mbl Kak BaxKHeHIIne KOMIOHEHThI Ouocdepsl.

DykapuoTudeckas KieTka, ee (opma, CTpOeHHME M XUMHYECKHi coctaB. (OCHOBHBIC
ouononmumepsl dynura — Oenku, JJHK, PHK, nomucaxapuasl u nunuasl. Ux crpoeHue u
(GYHKIHMH.

[Ipokapuornueckas kinerka. dopma M XUMHYECKHMH COCTaB MIpoKapuoT. bakrepuanbHOe
saapo. Ero crpoenne u ¢pynkmun. L{utorrazma u memOpansl. Pubocomer.

OcHoBHBIE OHMOMONUMEPBl MPOKAPUOT: OCNKH, TMOJHCAXapubl, JHUIHUIBL YdYacTHe
OHMOIOJIMMEPOB B MEKKJIETOYHBIX PETrYIISLHSIX.

KnerouyHas cTeHKa MpoOKapHOTUYECKOM KIIETKH, ee cTpoeHue u pyHkiuu. Okpacka 6akTepuit
10 MEeTONy I'paMMa — Ba)KHBIM JNMATHOCTUYECKMU ITpU3HAK. Karcysbl U CIM3HUCTBIA CIION.
Kryruku u nonBuwxHOCTh. [Tunu u hpumopun.

Mukpockon. TexHuka MUKPOKOIIMPOBAHHUS.

Cnopoo6pa3zoBanue Oakrepuii. CTpoeHHE CIOPHI.

OcHOBHBIE CHCTEMAaTHUECKHE TPYIIbl OakTepuil M MX XapakTepuctuka. Poib kaxmon
IPYNIbl B IPUPOIHBIX OMOLEHO3aX.

0O0630p cucTeMbl MPOKAPHOT (XapaKTEPUCTUKA OT/ICITHHBIX TAKCOHOB).

OTnuuuTenbHBIE 0COOCHHOCTH 3YKapUOTOB OT MPOKAPUOTOB.

MunenuanpHble TPUOBI: OCOOEHHOCTH OHMOJIOTHYECKOW OpraHu3aluu TpuOOB, CHOCOOBI
Pa3MHOXKEHHUsI, KJIacCU(pUKALUS.

XapakTepucTuKa OTAEIbHBIX MPEACTaBUTENCH rprOOB U X POJIb B OMOTEXHOJIOTHH.
Hpoxoxu. CtpoeHue, pasMHOXKEHUE, KilaccuuKarus.

Bupycsl, 6akrepuodaru. Ctpoenue, poib B OMOTEXHOJIOTHH.

MexaHu3M NOCTYIJICHUS MUTATEIbHBIX BEIIECTB B KIETKY.

Tunel nuTaHuss MUKpOOpraHu3MoB. OCHOBHbBIE UCTOYHUKN OPraHMYECKHX BEIIECTB, MAaKpO-
Y MUKPO3JIEMEHTOB.

CniocoObl KyJIbTHBUPOBAHUS MUKPOOPTAaHU3MOB.

[Tepuoanueckoe KyapTUBHpOBaHKE. HenmpeprlBHOE KyJIbTUBUPOBAHHE.

XapakTepucTuKa MHUTAaTeNbHBIX cpeln. Mcmonb3oBaHWe MUTATENBHBIX  Cped s
UACHTU(PUKAIII MUKPOOPTaHU3MOB.

HakonurtenbHble KyJIbTypbl W HOPUHIMI SJEKTUBHOCTH. METOABl BBIENEHUS YHCTBIX
KYJBTYD.

JeiictBue gusnueckux (HakTOpoB Ha KU3HENEATEIBHOCTh MUKPOOPTaHU3MOB (BJIAXKHOCTb,
paauanus U BUAUMBIN CBET, OCMOTUYECKOE JaBJICHHE).

BnusiHue Temneparypbl Ha )KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB. MeTOo/Ibl CTEpUIIM3aLiH,
OCHOBaHHbIE Ha JIWCTBUU TEMIEPATYPHI.

3HayeHue  Qusuko-xumuyeckux  (akropoB  (pH, rH2) B ku3HedeATenbHOCTH
MHUKpPOOPTaHHU3MOB.

AKTUHOMUIIETHI, MUKOILIa3Mbl, PUKKETCHHU, IHaHOOakTepru. OCOOEHHOCTH UMX CTPOEHHS U
pOJIb B IPUPOJIE.

[Tonstue Mmerabonusma, karabonausma, anabonu3Ma. Mx B3auMOCBS3b.

depMeHTHI: CBOMCTBA, KI1acCHU(pUKAITHSI.
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29.
30.
31.
32.

33.
34.
35.
36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.
50.

51.
52.

53.
54.
55.
56.
57.
58.

59.

60.
61.
62.
63.

Mexanu3m nercTBus (HepMEHTOB.

OcobeHHOCTH (PEPMEHTATHBHOTO KaTaan3a.

OcCHOBHBIE 3aKOHOMEPHOCTU KHHETUKH (DEPMEHTATUBHBIX PEaKIUil.

AspoOHoe npixaHue. [IpakTHueckoe HCIOIb30BaHME STUX IPOLECCOB, UX 3HAUYEHHE B
OUYHUCTKE TEXHOTEHHBIX MOTOKOB U 0OBEKTOB OKPYKAIOIIEH CPE/IbI.

CrniuproBoe OpoXeHHe: XUMHU3M, XapaKTepUCTUKa BO30yIuTeneil.

Mono4yHoKHCI0e OpOKEHUE: XUMHU3M, XapaKTEPUCTHKA BO3OYAUTEICH.

MacnsHokucaoe OpoXKeHne: XUMHU3M, XapaKTepUCTHKA BO30YUTEIEH.

OKk30 u 3HA0(MepMenTsl. Poib hepmenToB B mporecce MmeTadbonmu3ma.

['eHeTHKa M M3MEHYMBOCTb MHUKpPOOpraHu3MoB. IloHsTue o reHotune u ¢eHorune. Buas
WU3MEHYUBOCTH.

Myranuu, myrareHsl. MuaynupoBaHHBIM MyTareHe3. OCHOBHBIC IIOHATHS O CEJIEKLIUU
MHUKpPOOPTraHU3MOB U T€HHOMN MHKEHEPUH.

OnpeneneHnue OUMOTEXHOJOTUH, €€ 3aJadyd, MeToJbl, 0O0BeKThl. CTpyKTypa THUIIOBOIi
OMOTEXHOJOTHYECKON CUCTEMBI: CyOCTpaT U MPOIYKT, OMOJIOTHUECKUI areHT, TeXHOJIOTHS U
PEKUM.

OcHoBHbIE HanpaBIeHUs! OMOTEXHOJIOTHH.

TpaauLnOHHBIE BUBI CHIPBS U NEPCIEKTUBHBIE 17151 OMOTEXHOIOIUU cyocTpaThl. [IpuHIMITEL
NeHCTBUS U KOHCTPYKIMH OHMOpEaKTOpoOB: JabOpaTOpHbIC, MWJIOTHBIE M IMPOMBIIUICHHBIC
OMOPEaKTOPHI.

CriocoObl KyJIbTUBUPOBAHMS: MIEPUOJUUECKOE, HENPEPHIBHOE, TIOBEPXHOCTHOE, INIyOMHHOE,
TBepaodazHoe. TexHomoruss OMoCHHTE3a AMUHOKHUCIIOT, aHTUOMOTHKOB.

OcHOBBI OMOTEXHOJIOTUU (DEPMEHTATUBHOIO TUApPOJIN3a LeII0a03bl. [lonyuenue rioko3o-
(PYKTO3HBIX CHPOIIOB.

Co3manne  MHUKPOOOB-NIPOAYILIEHTOB  CEJIEKIIMOHHO-TEHETUYECKUM  MeTojioM. ['eHHo-
UH)XEHEPHOE MOJy4eHHe MHMKpPOOOB-IpoyLeHTOB. IIpou3BOACTBO NHIIEBBIX OENKOB U
AMUHOKHCIIOT.

[Tpon3BOACTBO BUTAMMHOB M aHTHOMOTHUKOB. [Ipou3BOACTBO OMONOrMYECKH AKTHBHBIX
0€JIKOB U TOPMOHOB (MHCYJIMH, TOPMOH POCTa, KOPTU30H, HUHTEPHEPOH, UHTEPICHKUHBI).
buoTtexHonornu, OCHOBaHHbIE HA MOJYYEHUU U UCIIOJIb30BAHUU (PEpMEHTOB (IIMBOBAapEHUE,
xJieboneueHune, CbIpoBapeHue u JIp.).

I'enernueckas TpanchopMalus pacTeHU. Y CTOMUUBOCTh K TepOMILIMIaM U HACEKOMBIM.
TpaHcreHHble pacTeHMs] — MPOU3BOAMUTEIMN XUPOB U IOJIMCAaXapuaoB. M3MeHeHne cBONCTB
CEeIBbCKOXO35MCTBEHHBIX M TEXHUUECKHUX pacTeHuil. KynpTypa knerok. Kamrycsr.
buotpanchopmarus, hakropsl ee onpeaensionme.

OO0mue NpUHLUUIBI TOJIyY€HUS NPOAYKTOB OMOTEXHOJOTMH C  MCIOJIb30BaHHEM
MHUKPOOPTaHU3MOB.

NmmoOunm3anus GpepMEeHTOB: BUbl UMMOOUIIN3AINY, 33/1a4H, IEPCIIEKTUBBI.

[TepepaboTka OTXOMOB M TOOOYHBIX MPOAYKTOB TMPEANPHUITUH C HUCIOIb30BaHUEM
MHUKPOOPTaHU3MOB.

Hcnonp30BaHne MUKPOOPTraHU3MOB B Ka4€CTBE KOHTPOJIS 3arPA3HEHUM.

MeTo/1bI TPOMBIIIJIEHHOTO MOJIy4YE€HUs ITAaHOMA.

MertaHoreHnes, MeTaHOOOpa3yroIye OaKTEpHH.

Crounsble Bojbl. CaHUTapHO-OMOJIOTHYECKast OI[EHKA Ka4eCTBA BOJIbI.

[TpyHIMNIMaIbHAS CXE€Ma OYMCTKU CTOYHBIX BO.

Muxkpodiiopa NpuUpOAHBIX Cpel: MOYBBL, BO3AyXa, BOAbL. DOpPMbI B3aMMOOTHOLICHHIA
MHUKpPOOPTaHHU3MOB.

MukpoObl 1 OuOTa: pacTeHus, KUBOTHbIE U 4YeloBeK. DUTONMATOTeHHbIE U IaTOTEHHBIE
MHUKPOOPIaHU3MBbl, Mapa3uTu3M. PacTurenbHO-OakTepuanbHbli cuMOmno3. IlpakTuyeckoe
PUMEHEHNE B arpOTEXHUYECKOMN MpPaKTHKE.

®U3n0NIOTHS PACTEHUH - ONIPENIEIIEHUE, IPEAMET U3yUEHUS, 3a/1a4l U METO/IBI.
buomembpansl. CTpykTypa u QyHKUIHH.

Bbenku u amunokucnotsl. Crpoenue u ¢pyHkuuu.buocuntes Oenka.buocuHTe3 aMMHOKHUCIIOT.

Jlunmuaet. YrneBonbl. CTpoenue, kinaccudukanus u yHKITUH.
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64. HyknennoBblie kuciaoThl. CTpoeHne U (QyHKIHH.

65. ®epMeHTHI 1 BUTAMHHBI.

66. OCOOEHHOCTH CTPOCHHUSI PACTUTENBHBIX KIeTok.I[uTormasmMa u  oOpraHeuibl  KJIETOK.
Crpoenue u pyakuuu. Kierounoe spo. CtpoeHne u GyHKIIHH.

67. OOMeH BemiecTB M MOTOK SHEPruM B KHUBOM. llmactuueckuii, WHOOPMAIMOHHBIA U
SHEPreTUYeCcKuii 0OMEH.

68. Bona u ee posib B OMOJIOTHYECKUX CHCTeMax. bruomorndeckue 0coOOCHHOCTH BOIbI. MexaHu3M
n0OBbIBaHUS BOJIBL. TpaHCIIOPT BOABI.

69. PacturenpHas KJIETKa KaK OCMOTHYECKAs CUCTEMA. BOIHBIM M XUMHUYECKUHM IMOTEHI[AAI.
Bonausriit 6ananc. Tpancnmpanus, pyHKITusI.

70. ®yHKIIMK ~ MaKpo- W MHKPODJIEMEHTOB. MexaHu3M  J0OBIBaHHUS  IHUTATEIHHBIX
aneMeHToB.JIMCT Kak opraH HH(POPMAIMHU O TUTAHUU PACTEHUS.

71. Metaboau3M B KOPHEBOH cucteme. Pojb MUKpOOPraHU3MOB B TUTAaHUH PACTECHHM.

72. Mukopu3za. Bunbl cuMOmno3a pacTeHuil ¢ KHUBbIMU cUcTeMaMU. DU3NOIOTUYECKUE OCHOBBI
NpUMEHEHHUS yI00peHUi.

73. buocdepnas ponb poTocuHTE3a. DHEpreTuka PoToCHHTE3a. XEMOCHHTE3.

74, Jluct xak oprad ¢QotocuHTe3a. IlurmeHtHble cucTeMbl. OHepreTuka (HOTOCHHTE3A.
®orocuntes. CretoBas (aza (poronus).

75. ®otocunTe3. TemuoBas (aza (ukn KanpeuHa).Cs - myTh OTOCUHTE3A.

76. ®otoasixanue. [lytu accumumsiuu CO:. /Ipixanue. @yHkiuu. [IpixaTenbHblil ko3 puimeHt.
77. qeixanue. ['mukonus. ukn KpeGca. Bposkenue, GyHKITHH.

78. I'mnokcuaTHBIN MUK AbixaHus. [lenTo30¢hochaTHbIN UK TbIXaHUS.

79. ®a3pl pocta pacteHuid. [leprognaHOCTh POCTOBBIX MPOIECCOB. DUTOTOPMOHBHI.

80. Tponusmsl pactenuii. OcobeHHOCTH (POPMHUPOBAHUS TOOETOB Y Pa3HBIX APEBECHBIX MOPO/I.
AnukanpHOe ToMuHUpoBaHue. [lonsgpHOCTs pacTeHuil.

81. OcHOBHBIE  dTambl  pa3BUTHS  pacTeHHil. DU3MONIOrMYECKHe OCHOBBI  I[BETEHUSI.
[TeproaYHOCTD MIOIOHOIICHHS U 00pa30BaHUS IIUIICK Y JPEBECHBIX PACTCHUN.

82. ®uszmnonorus npopactanus ceMsH. OU3NOIOTHS BEreTaTUBHOTO pa3MHOKeHHs. Dusznonorus
npuBUBOK. DU3MOIOrMUECKE OCHOBBI YEPEHKOBAHUSI.

83. ®uzmonoruss crpecca. Crpeccopsl. 3amUTHbIE (YHKIMM BTOPUYHBIX METaOOJIUTOB.
MexaHu3M ajanrtaimm K CTpeccopam.

84. YcTOMYMBOCTh pAacTEHUH KaK pe3yibTaT MpoIecca afanTanud. XOJI0J0yCTOHIHBOCTS.
Mopo3zoycToitunBocTh. Teopust 3akanuBaHusi. 3UMOCTONKOCTb.

85. XKapocroitkocTh. 3aCyX0yCTOHYMBOCTh. AanTanus pacTeHuid K HeaoctaTky Oo.

86. ConeycroifunBocts. ['azoycroifunBocth. ®du3M0NOTUsA YCTOWYMBOCTHM K HACEKOMBIM.
DU3NOIOTUYECKUE OCHOBBI aJLJIEIONATHH.

87. Iyt moBbIIIeHUsT YCTOMYMBOCTH K cTpeccopaM. DU3HOI0TUs TOPOACKUX PACTCHUH.

Bonpocs! 1J1s1 KOHTPOILHOM Pad0THI (TEKYIIHMIT KOHTPOJIb)

1. Muxkpoopranu3mMsl Kak BayKHEHIIIe KOMIOHEHTHI Onocdepsl.

2. DyKapHOTHYECKas KJIeTKa, ee (opMa, CTPOCHHUE W XUMUYeCKHid coctaB. OCHOBHBIE OHO-
nonumeps! syuuta — Oenxu, JJHK, PHK, momucaxapuasl n aunuasl. X crpoenue u
(GyHKIHH.

3. Ilpokapmoruueckas kierka. Popma U XMMHUYECKHI cOCTaB MpoKapuoT. bakrepuaibHoe
anapo. Ero crpoenue u gynkuuu. [{utonnazma u memOpansl. Pudéocomsl.

4. OcHOBHBIE OMOMOIMMEPHI MPOKAPHOT: OENKHU, MOTMCAXapUAbl, JUMUABL. Y4yacTue OHoIo-
JMMEPOB B MEXKKJIETOUHBIX PETYJIALUSIX.

5. KinerouHast cTeHKa MPOKapHOTUYECKOM KIIETKH, ee cTpoeHue U ¢pyHkuuu. Oxpacka Oax-
Tepui 1o MeToy I'paMMa — BayKHBIN AMArHOCTUYECKUN Npu3HaK. Kancymsl U cim3ucThIid
cioit. XKryruku u noaswkHocTs. [Inmm u pumOpun.

6. Mukpockon. TexHUKa MHKPOKOITHPOBAHHS.

7. CnopooOpa3zoBanue 0akrepuii. CTpoeHHE CIIOPBHI.
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8. OcHOBHBIE CHCTEMaTHYECKHE TPYNIBl OakTepuil M UX XapakTepucTuka. Poib Kaxmoil
TPYNIbl B IPUPOIHBIX OMOLIEHO3aX.

9. 0O0630p cUCTEMBI MPOKAPHOT (XaPAKTEPUCTUKA OTJEIBHBIX TAKCOHOB).

10. OTnuunTensHble 0COOEHHOCTH 3YKapHOTOB OT IPOKAPHUOTOB.

11. MunenuanbHble TPUOBI: OCOOCHHOCTH OHMOJIOTHYECKON OpraHu3aiiu rpudoB, CIIOCOOBI
pPa3MHOKEHUs, KJIacCUuPUKaIHS.

12. XapakTeprcTuka OTAeNbHBIX MTPEICTaBUTENCH TPHOOB U UX POJIb B OMOTEXHOJIOTHH.

13. Apoxoxu. CTpoeHue, pa3MHOKEHHUE, KIacCHUpUKAITHUI.

14. Bupycsl, 6akreprodaru. CtpoeHue, poib B OMOTEXHOIOTHH.

15. MexaHu3M MOCTYIUICHUS TUTATENIbHBIX BEIIECTB B KIETKY.

16. Tunbpl uTaHUs MUKPOOPraHU3MOB. OCHOBHBIE HCTOYHHKH OPTaHUYECKUX BEIIECTB, MAK-
PO- ¥ MUKPOAJIEMEHTOB.

17. Crioco0»! KyJIbTHBUPOBaHUSI MUKPOOPTaHU3MOB.

18. [lepnouueckoe KyJIbTUBUPOBAHUE.

19. HenpepsIBHOE KYJIbTUBUPOBAHHE.

20. XapakTepuCTHKa MUTATENbHBIX cpel. Vcronb30BaHre MUTATENbHBIX Cpe M UIACHTH-
(uKaluu MUKPOOPTraHU3MOB.

21. HakonuTenbHble KyAbTYpbl M HPHUHIMUI SJICKTUBHOCTU. METONbI BBIIEICHHUS YHUCTHIX
KYJIBTYD.

22. JletictBue (u3mdeckux (GakTOpOB HA KU3HEIACATCILHOCTh MHKPOOPTaHM3MOB (BIIaXK-
HOCTb, paiualyisi 1 BUAUMBINA CBET, OCMOTHYECKOE JIaBJICHHUE).

23. BousiHue TemnepaTyphl Ha )KU3HEACSITETbHOCTh MUKPOOPTaHU3MOB. METo/Ibl CTepUin3a-
II1H, OCHOBAHHBIC HA JICHCTBUU TEMIIEPATYPHI.

24. 3nauenue Qunko-xumudeckux (axropos (pH, rHz) B jku3HenesTENIBHOCTH MHKpOOpra-
HU3MOB.

25. AKTUHOMHUIIETHI, MUKOIUIa3Mbl, pUKKETCHH, [THaHoO0akTepuu. OCOOEHHOCTH UX CTPOCHUS
U POJIb B IIPUPOJIE.

Tembl npe3eHTanuii (TeKymmii KOHTPOJIb)

1. ®yHKIMKM TOYBEHHBIX MUKPOOPTraHU3MOB. OCHOBHBIE (DM3HONOTHUECKU U CTPYKTYPHBIE TPYII-
116l IIOYBCHHBIX MI/IKpOOpFaHI/ISMOB. KOHHGHHI/ISI ABTOXTOHHBIX U AJIJIOXTOHHBIX rpynn MHUK-
poopranusmoB 1o C.H. Bunorpaackomy. Dxonmorudeckas ctparerus MUkpoopranusmon (K-
ctparerusi, R-ctparerus, L-ctparerus). Meroapl U3ydeHus! U KOJMYECTBEHHOTO yuyeTa MUK-
pPOOpPraHU3MOB MOYBLI. PO MUKPOOPraHU3MOB B KH3HU pacTeHuil. Pusocdepusie Mukpo-
OHMOIIEHO3EI.

2. Tumbl OMOJIOTUYECKUX CBS3€il B MHUpPE MOYBEHHBIX MHUKPOOPTaHMW3MOB. B3amMOOTHOIIEHUS
MEXy MUKPOOPTaHU3MaMH U BBICHIMMHU PACTEHUAMU. DMHUPUTHBIE MUKPOOPTaHU3MBI pac-
TeHui. CUMON03 MHKPOOpPraHu3MoB ¢ pacteHusiMu. KiryOeHbkoBble OaKTepuu, MUKOPH3a.
Pa3zButne Ha pacteHusix (uromaroreHHbIX rpuOoB. Mcmonb3oBaHUE MOJE3HBIX CBOMCTB
MUKpPOOPTraHU3MOB B JIECHOM Xo3siiicTBe. bakrepuanbhbie ynoOpeHus. buonectunuisl.
Mukpobuonoruyeckass MeTabonM3anus APEBECHBIX OTX0J0B. Puzochepnas OGuopemesnua-
usl.

3. Poip MuKpooOpraHu3MoB B 00IIeM KpyroBoporte azora B omochepe. Cxema OMOIIOTHIECKOTO
KpyroBopoTa azoTa B mpupoje. [Iporeccsl ammoHupuKaIiy, HUTpUPUKAIUU, TeHUTpUdu-
Karuu. OuKcanusi MOJICKYISIPHOTO a30Ta CBOOOJHOKUBYIITUMHU U KITyOSHBKOBBIMH MHUKPO-
opranu3Mamu. MexaHu3m QuKcauu a3ora.

4. Metaboau3M YriepoaHbIX coeAuHeHuil. Cxema OMOJOrMYecKoro KpyroBopoTa yriepoja B
6uocgepe. Poab MUKpOOPraHU3MOB B pa3yioKEHUHU LEJUTION03bI, TEMUIIEIIII0IO3b], JINTHUHA,
JMIMUJOB, U B MPEBpALICHUAX yIJIepoja, a30Ta, cephl, (pochopa. A>pobHoe U aHAIPOOHOE
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OKHCJICHUE LIEeJIII0I03bl. MuHepanu3anus OpraHuueckuxX COCIMHEHUM MUKpPOOpPraHu3MaMu
B JIECHBIX OMOIIEHO3aX.

5. Muxkpodiopa Boabl. Baknelime rpymnmsl NpokapuoTOB BOAHBIX 3kocucTeM. Komu-tutp u
KOJIN-MHJIEKC KaK WHAMKATOPBI CTENEHH 3arps3HEHUs BojoeMoB. Mukpodiopa Bo3zmyxa.
KauecTBeHHBIN U KOJTMYECTBEHHBIM COCTAaB MUKPOOPTaHW3MOB. MeTO/Ibl KOJIMYECTBEHHOTO
ydeTa MUKPOOPraHU3MOB BO31yXa

3ananus B TeCTOBOI (popMe (TEKyIIMH KOHTPOJIb)

1. Yro BXxomuT B coctaB Hykieotuaa JTHK:
a) pu0o3a;
0) ne3okcupubo03a;
B) INTO3MH;
') ryaHuH?
2. Kakwue nmypuHOBBIE OCHOBaHUs BXOAAT B cocTas JJHK:
a) aJICHHH;
0) IMTO3HH;
B) T'yaHHuH?
3. Kakue nupumMuanHoBBIE OCHOBaHUS BXOAAT B coctaB PHK:
a) ypauu;
0) TUMUH;
B) IIUTO3UH?
4. Kakwue mapbl a30THCTBIX OCHOBaHUH 00€CIIEYNBAIOT KOMILIEMEHTAPHOCTH?
a) aJlcHUH-YpaLu,
0) aJlcHUH-TUMUH;
B) LIUTO3UH-yparIui?
5. Ckonbko HykineoTuaHbIX Lemneid y PHK:
a) OJIHa;
0) nBe;
B) Tpu?
6. Kakumu cBs3smMu coenuHsAIOTCS Hykieotuaabie nenu JJHK:
a) CyIb(GUIHBIMY;
0) BOAOPOJHBIMU;
B) NN THIHBIMH?
7. Yro Takoe XpomMocoMa:
a) MOJIEKYJIa;
0) MOJIEKYJISIpHBIH arperart;
B) opraHoua?
8. Kakwue Tune PHK n3BecTHBI:
a) MaTpUyHas;
0) pubocomHasi;
B) LIUTOIJIA3MEHHAS;
') TpaHCTIOpTHAsA?
9. CkoiabKo K00HOB B TpaHcnoptHoi PHK:
a) OJIWH;
0) Tpu;
B) CEMBJIECHIT;
T) Thicsiua?
10. CkoIbKO aMHHOKHUCIIOT TIEPEHOCHUT 32 OIMH pa3 TpaHcnoptHas PHK:
a) OZIHY;
0) nse;
B) MHOTO?
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11. Ckonbko octaTkoB hocdopHoit kuciaotsl umeercs B AJIO u ATO:
a) OJIVH;
0) nBa;
B) Tpu?
12. 3arpauynBaercs 1 pepMEHT, y4acTBYIOIINN B OMOXUMHUECKON PEaKIIUU:
a) 1a;
0) ner?

13. 13 4ero cocToAT ey NpocToro Oernka:
a) U3 AMUHOKHUCIIOT;
0) U3 OpraHUYeCKUX KUCI0T?
14. Yo npexacrariseT co00i BTOpUYHAS CTPYKTYpa MOJICKYJIBI OelKa:
a) I1eTIb;
0) rinoOymy;
B) civpaib?
15. Kakue cBsizu Mex1y aMMHOKHCIIOTaMU 00€CIeYnBalOT MEPBUYHYIO CTPYKTYpY Oerka:
a) MeNTHIHbIC;
0) BOJIOPOIHBIC;
B) cynbhuaabie?
16. Yro Takoe HacnencTBeHHas HHpopMaIus, 3aoxennas B JIHK:
a) MOCJIE0BATEIbHOCTD a30TUCTHIX OCHOBaHHUM B HYKJIEOTUAHON LENH;
0) mocneaoBaTeabHOCTh (HOCHOPHBIX OCTATKOB B HYKJICOTHUTHOM 1LIETIH;
B) MTOCJIEIOBATEILHOCTh CaXapoB B HYKJICOTUAHOH 1eru?
17. Ot vero 3aBUCHUT cOoCcTaB OeJKa, CHHTE3UPYEMOTO B KIIETKE:
a) OT COCTaBa yrieBOOB;
0) ot cocrara JIHK;
B) OT COCTaBa JIUMHI0B?
18. Yto BXOIWT B COCTAB MPOTEHUIOB:
a) aTOMBI METAJIJIOB;
0) BUTaMUHBI;
B) MOJICKYJIbI aMUHOKHUCIIOT;
T') XJIOPOILIacThI?
19. Monekynbl pepMEHTOB 3TO:
a) JKUPBI;
0) yrieBosl;
B) OenKu;
') OpraHN4eCcKHe KHUCIOTHI?
20. Kak Boa mpoXo/IuT 1O pacTeHUIO:
a) MO CPEAVHHBIM TUTACTUHKAM;
0) 1Mo UTOIUIa3ME;
B) MO KJIETOYHBIM 000JI049Kam?
21. Korma XpoMOCOMBI HIMEIOTCS B JKUBOW KJIETKE:
a) Bcerya,
0) B unTepdase;
B) B IIEPUOJI JCICHUS KIETKH?
22. Kakne MOJIEKYIIbI BBIIESISIOTCS U3 MUTOXOHIPUN KaK KOHCYHBIC TTPOIYKTHI:
a) YIJIeBOJIbI;
0) KUpBI;
B) ATD?
23. Kakune MoJIeKyIIbI JIETKO MPOXOJIAT Yepe3 MOPHI siipa MPU CHHTE3¢ OSIIKOB:
a) IHK;
0) yrJieBoJI0B;
B) aMUHOKUCIIOT?

19



24. Kakve MOJIEKYJIbI HAKATUIMBAIOTCS B MATPHUKCE XJIOPOILJIACTOB Y B3POCIIBIX PACTCHHIA
YMEPEHHOU 30HBI:
a) JKHUPBI;
0) yrJIeBOIbI;
B) Oenku?
25. Kakue MoJeKysIbl CHHTE3UpyeTcs B anmapare [ oyibpku:
a)yTJeBOJIbL;
0) JKUPBI,
B) XJ0por?
26. Uto Takoe MUHOIMTO3:
a) MPOHMKHOBEHHUE BEIIECTB Yepe3 IIa3MalIeMMy B KIIETKY;
0) BBIJICJICHUE BEIIECTB U3 KIICTKH;
B) IPOLIECC MTEPEX0/ia BELIECTB U3 OPraHOM A KJIIETKH B IPYTOi opranona’?
27. Kak ocymiecTBisieTcs 0OOMEH BEIIECTB MY IBYMS pa3HBIMU KJICTKAMHU:
a) 4yepe3 BTOPHUUHYIO 000JI0UKY;
0) uepes MmIa3MoAECMBbI?
28. Kakoii mporiecc uaet Ha KpUcTax MAUTOXOHJIPUN:
a) oKucnuTeNbHOE (hochoprmpoBaHue;
0) bortodochopunuposanue?
29. Kakwue rpymmbl MOXHO Ha3BaTh (DYHKIIMOHAILHBIMU Y @MHUHOKHUCIIOT:
a) TUAPOKCUIIbHYIO;
0) KapOOKCHUIIbHYIO;
B) aMMHOIpynna?
30. CKOJIbKO «HE3aMEHUMBIX» (PAaCTUTEIIbHBIX) aMUHOKHCIIOT BbI 3HACTE:
a) [ATb;
0) nBaIaTh;
B) IISATHJICCAT;
r) cTo?
31. Kakue 13 nepevynciIeHHbIX CBOMCTB OTHOCSTCS K CBOMCTBAM MOJICKYIT OCITKOB:
a) ruApopoOHOCTE;
0) aMmpOTEepHOCTB;
B) TUApOUIBHOCTD?
32. YrieBoj caxaposa:
a) MOHOCaxapw/;
0) monucaxapun?
33. KpaxMai oTHOCHTCS K:
a) MOHOcCaxapam;
0) monucaxapam?
34. Kakyro UMEIOT XUMUYECKYIO MPUPOY MEKTUHOBBIEC BEIIECTBA: 3TO
a) JKUPBI;
0) monucaxapuabl (yriieBobl);
B) Oenku?
35. 'eMuUIeITI01036I OTHOCATCS K:
a) Oenkawm;
0) xupam;
B) yriieBogam?
36. KneruaTka (1eTTI0J1032) SIBISIETCS
a) CIIUPTOM;
0) *KupoM;
B) OpPraHUYECKON KUCIOTOM;
I') noJucaxapuaom?
37. UTo mpecTaBIIsIFOT COOOM KHUPHI:
a) coueTaHue TPEXaTOMHOTO CIIUPTA TIHIIEPUHA U BHICOKOMOJIEKYJISIPHBIX KUPHBIX KHCIIOT;

6) AMHWHOKHCIIOTHBIC IICTTH, COCAMHECHHBIC IICTITUIHBIMU CBA3SIMH,
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38. Kakue KMCIO0THI NPUHUMAIOT yyacTe B (JOPMHUPOBAHUU SKUPOB:
a) TaJIbMETHHOBAS;
0) cepHasi;
B) CTEapHHOBAS;
I') BaJIEpUAHOBAs;
1) oJienHOBas1?
39. Yro Takoe KopepMeHT:
a) 0emoK;
0) HeOenkoBas 4acth pepmeHTa?
40. YeMm xapaKkTepU3yeTcsi CBOMCTBO aM(POTEPHOCTH MOJIEKYIL:
a) IPUCOETUHEHUEM MOJIEKYJI BOJIBI;
0) moTepeit OTICIbHBIX HOHOB;
B) HAJIMYKMEM CBOOOIHBIX 3apsI0OB B MOJICKYJIE;
I') IPOSIBJIEHUEM CBOMCTB KUCJIOTHI WJIM 1LI€JI0YM B BOJHBIX pacTBopax?
41. MukpoOHOI0Trus — 3TO HayKa:
a) 0 MeNbyaiiluX, HEBUIUMBIX HEBOOPYKEHHBIM I'JIa30M, OpraHu3Max; a) Mop¢hooruu, Gpusno-
JIOTHH, OMOXUMHH U SKOJIOTUU POKAPUOTOB;
0) )KU3HEAEATEILHOCTH SYKapHOTOB;
B) JKU3HE/IEATEIBHOCTH BUPYCOB;
I') KHU3HEJEATEIbHOCTH MPOCTEUIIHX.
42. I1epBOOTKpBIBAaTEIb MUKPOOPIaHU3MOB:
a) P. Kox;
0) JI. Ilactep;
B) A. BaH JleBeHIyK;
r) .. Meunukos;
n) JI.1. IBaHOBCKUH.
43. Drarnbl pa3BUTHSI MUKPOOHOJIOTUU:
a) UCTOPUYECKUI;
0) MOp(hOIOTHYECKHUI;
B) (PM3MOIOTHYECKHIA;
I') SKOJIOTHYECKHUH;
1) TEHHO-UHKEHEPHBIH.
44. K npokaproTaM OTHOCSTCS:
a) IpOXOKH;
0) Bogopociu;
B) TPHUOBI;
r) 6aKkTepuu;
1) BUPYCBHI.
45. K sykapuoTaM OTHOCSTCS:
a) MpoCTENIINE;
0) Bogopociu;
B) TPHOBI;
r) 6aKkTepuu;
1) BUPYCBHI.
46. OtcyTcTBHE B OaKTepHaTbHON KJIeTKe O(OPMIICHHOTO sI/Ipa yKa3blBaeT HAa MPUHAIJICK-
HOCTb OaKTEepHl K OpraHu3Mam:
a) MpOKapuoTaM;
0) sykapuoTawm;
B) aBTOTpO(am;
r) rereporpodam;
1) KOnHoTpodam.

Bonpocs! 1J1s1 NOATOTOBKH K YCTHOMY ONPOCY (TeKYIIHMii KOHTPOJIb)
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Kakue xuMuueckue 3J€MEeHThl BXOAAT B COCTAB KIETKH?

Kakne HeopraHnueckue BelecTBa BXOASAT B COCTAB KIETKH?

KakoBo 3HaueHUe BOABI AJIsl KUZHEAEATEIbHOCTH KIETKH?

Kakue conu BXOIAT B COCTAB KJIETKHU?

KakoBo 3HaueHue 11 KJIETKH coJiel azoTa, hochopa, kanus, HaTpus?

B uem pa3Huna MexJy OpraHnuyecKUMU U HEOPraHUYECKUMH BelecTBaMu?

Kaxkue ycinoBus HeoOXonumsl st OMocuHTe3a Oenka?

Kakosa posns JIHK B mporecce OnmocunTesa 6enka?

Kakum o6pa3om mnpexoaut mnepenauya (tpanckpunuus) uHpopmanum ¢ JJHK nHa

PHK?

.KakoBa ponbs u-PHK B porecce 6mocunresa 6enka?

.I'me ob6pasyercs, u kakue PyHKIUM BeimoHsAeT T-PHK?

.Kakyro ¢pyHKIHIO 1 Kakoe CTpOeHUE UMEET 30Ha KOPHEBBIX BOJIOCKOB?

.Kakyro ponb urpaer HapyxHas MeMOpaHa KOPHEBOI'O BOJIOCKA B MOIVIOLEHUH BOJBI

Y MUHEpPAJIbHBIX COJEH?

14.Yto Takoe ocmoTuueckoe nasienue? Kakue 30Hbl 1udPy3un 1eiCTBYIOT B KiIeTKe?

15.Kyzna nonaznaer Boja U3 KOPHEBBIX BOJIOCKOB?

16.EcTb siu pa3HuLla B KOHUEHTPALUKU BHYTPHUKIECTOYHOW Cpelbl MEXAY KIETKaMH KO-
pPBl KOpHS M ILEHTPAIBHOTO HUIWHIApPAa W KaKOW 3TO HMeeT (U3UOJIOTHUSCKHMA
cMbICH?

17.Kak co3nmaercst KOpHEBOE JABICHHE M KaKO€ OHO MMEET 3HAYCHHE JUJISl TOIaJaHus
BO/Ibl B BECEHHHE O€3/IMCTHBIE ToOeru?

18. Kakum 00pa3om mocTynarT MUHEpaJIbHbBIE BEIIECTBA U BOJA B MOOETH JIETOM?

19. Ha3oBute Bce GyHKIIUU KOPHEH.

20.Kakue kopHU (GOPMUPYIOTCS MPU BETETATUBHOM PAa3MHOKCHHH PACTCHUM?

21.KakuM MeTOJ0M NPOBEPSIOT 3HAYEHUE PA3JUYHBIX XUMUUYECKUX JIEMEHTOB B KU 3-
ChopmynupyiiTe 3aKOH COXpaHEHHUSI SFHEPTUH.

22.Ha3oBuTe TJIaBHBIH HCTOYHHK JHEPTUHM Ha 3emiie, ONpPEnesIOIHi BO3MOXKHOCTD
KU3ZHU.

23.YT0 Takoe SHEepPreTUYECKUEe YPOBHH B IENU MUTAHUS?

24. V13 xakux JBYX NPOTHUBOIOJOXXHBIX INMPOIECCOB CKJIAJbIBAETCSI OOMEH BELIECTB U
OHEPTHH B OPTAHU3ME U B KJIETKe?

25.YT0 Ha3bIBAIOT IJIACTUYECKUM OOMEHOM B KiieTKe?

26.YTo Takoe acCUMIIISIIHS?

27.Pacxonyercs nu AT® B npouecce accuMmunanuu (aHabonuszma)?

28.Kaxkue BemecTBa 00pa3yroTcs B Iporecce acCuMmIsnuu (anabonuszma)?

29.Yto Takoe quccummisnus (katabonusm)? I[louemy oHa MpoOXOIUT MO3TAMHO?

30.YTo xapakTepHO I KaXIO0TO dTana U Kak 3TO CBS3aHO C MX Ha3BaHUSMHU?

31.1IpeameTt u 3agauu MUKpOOUOIOTHHU, KpaTKas UCTOPUS €€ pa3BUTUA. MecTO MHUKpO-
OMOJIOTHH B 9KOJIOTUIECKOM MOHUTOPHUHTE.

32.Heo0Xx0oaMMOCTh BOBHUKHOBEHHSI OMOTEXHOJIOTUN KaK HAayKHU U €€ MECTO B CHUCTEeMe
HayK O KM3HU Ha 3emuie.

33.Pa3noobpazue ¢popm xku3Hu Ha 3emie. CoBpeMEeHHbIE PEACTABICHUS O MOJ0KECHUU
MUKPOOPTaHU3MOB B MUPE KUBOTO.

34. MuKpoopraHu3Mbl Kak BaKHEHIIEe KOMIOHEHTHI Ouocdepsl.

35.DykapuoTnueckas KiIeTka, ee ¢popma, CTPOCHUE U XUMHUYECKUU cocTaB. OCHOBHBIC
6uononumepsl syuuta — 6enku, JJHK, PHK, nonucaxapuasl u nununel. Ux ctpoe-
HUE U QYHKIUH.

36. Ilpokapuornueckast kiaetka. ®opMa U XHUMHUECKHMH cOCTaB MpokapuoT. bakrepu-
anpHOe sAapo. Ero crpoenne u pynknuu. Lutonnazma u memOpanbl. Pubocomsl.
37.0OcHOBHbBIE OHOMOIUMEPHI NMPOKAPUOT: OEIKM, MOJUCAXAPHUABI, JUIUABL. YdacTue

OMOTOIMMEPOB B MEKKIETOYHBIX PETYIISAIHIX.

CoNoOR~LNE
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38.Knerouynas cTeHKa MPOKapHOTUYECKOH KIIETKH, ee cTpoeHue u pynkiuu. Oxpacka
OakTepuit o mMetony ['paMma — BaKHBIM JUAarHOCTUYECKUU mpu3HaK. Kamcymsl u
CIU3UCTHIN clioi. XKTyTuku ¥ moABMKHOCTE. [Tvm u pumOpumn.

39. Mukpockon. TexHuka MUKpPOKOTTUPOBAHHUS.

40. Cnopoo6OpaszoBanne 6akTepuii. CTpOE€HHUE CIIOPHI.

41.OcHOBHBIE cUCTEMaTUYECKHE TPYyNIbl OaKTepuil U UxX xapakrepucTtuka. Poib kax-
JIO¥ TPYNIIBI B IPUPOJIHBIX OMOLIEHO3aX.

42.00630p cuCTEMBI MPOKAPHUOT (XapaKTEPUCTUKA OT/ICITbHBIX TAKCOHOB).

43. OTnuuuTenbHbIe 0COOCHHOCTH dYKAPUOTOB OT MPOKAPUOTOB.

44 MunenuanbHble TPUOBI: OCOOEHHOCTH OMOJOTHYECKOM OpraHu3aiuu rpudoB, CIo-
cOOBI pa3MHOKEHHUS, KJIaCCH(PUKAIIHS.

45. XapakTepucTuKa OTACIbHBIX Mpe/IcTaBUTeNei IpUOOB U UX POJIb B OMOTEXHOIOTHH.

46. Ipoxoku. CTpoeHue, pa3MHOXKEHHE, KiIacCupuKamus.

47.Bupycsl, 6aktepuodaru. CTpoeHue, pojb B OMOTEXHOJOTHH.

48. MexaHu3M MOCTYIJICHHUS] TUTATEIbHBIX BEUIECTB B KIETKY.

49. Tunsl nUTaHUST MUKPOOPraHu3MoB. OCHOBHBIE UCTOYHUKUA OPraHUYECKUX BEIIECTB,
MaKpO- U MHUKPO3JIEMEHTOB.

50.Cnioco6sl KyTbTUBUPOBAHUS MUKPOOPTaHU3MOB.

51.Ilepuoauueckoe KyJlbTHUBUPOBAHHUE.

52.HenpepsiBHOE KyJIbTUBHUPOBAHHUE.

53. XapakrepucTuka NHTATEIbHBIX cpel. Vcmonp30BaHWE NUTATENbHBIX Cpel s
UICHTU(UKAIIMTT MUKPOOPTAHU3MOB.

54. HakonuTenbHbIE KyJIbTYPhl U MPUHIHI YIEKTUBHOCTH. METOABI BBIICICHHUS YUCTHIX
KYJIBTYP.

55. [leiictBue (¢u3myeckux (GakTOpoB HaA IKHUIHEACITEIHBHOCTH MHUKPOOPTaHH3MOB
(BIaXXHOCTBH, paualus U BUJUMBII CBET, OCMOTHUYECKOE JIaBICHHUE).

56.BnusHue TemmepaTyphsl Ha >KH3HEAEATEIHbHOCTh MUKPOOPTaHU3MOB. MeTOABl CTe-
pUIU3aIU, OCHOBAHHBIC HA JEHCTBUU TEMIIEPATYPHI.

57.3nauenne Quzuko-xumuueckux ¢aktopoB (pH, rH2) B xu3HenesITeIbHOCTH MHUKP O-
OpTaHU3MOB.

58. AKTUHOMMIIETBI, MHKOIUIa3Mbl, PHUKKETCHH, LuaHoOakTepuu. OCOOEHHOCTH UX
CTPOCHHUS U POJIb B IPUPO/IE.

59.TlonsTHe MeTabonmm3Ma, katabonusMa, anabonmu3Ma. MIX B3aUMOCBS3b.

60. DepMeHTHI: CBOICTBA, KiIaccuuKamms.

61. Mexanusm nencTBus GepMEHTOB.

62.OcobOeHHOCTH (epPMEHTATUBHOTO KaTaIHn3a.

63. OCHOBHBIE 3aKOHOMEPHOCTH KUHETHUKU (PEPMEHTATUBHBIX PEaKIIMil.

64. AopoGHoe npixanue. [IpakTHdeckoe MCIOTB30BaHUE ITUX MPOILECCOB, UX 3HAYCHUE
B OYHCTKE TEXHOTE€HHBIX TOTOKOB U 00bEKTOB OKpYXKaIOLEel Cpe/bl.

65. CimpToBOe OpOXKEHHE: XUMH3M, XapaKTEPUCTUKA BO30YIUTEIICH.

66. Mono4HOKHCI0€ OpOXKEHHE: XUMU3M, XapaKTepUCTHKA BO30YIUTENIEH.

67.MacnstHOKHCTIOe OpOXKEHUE: XUMHU3M, XapaKTePUCTHKA BO30YIUTEIICH.

68.9k30 u sHI0PepMeHThI. Posib pepMeHTOB B Ipoliecce MeTabonu3mMa.

69.TeHeTnKa ¥ M3MEHYMBOCTh MUKPOOpPraHu3MoB. [loHsATHE O TeHOTHIIE U (EHOTHUIIE.
Buasl H3MEHYNBOCTH.

70.Myranuu, mytareHbl. UHIynupoBanHblii mytarene3. OCHOBHBIE TIOHSITUS O CEJIEK-
UM MUKPOOPTaHU3MOB M T€HHOM MHKEHEPHH.

71.Omnpenenenrue OMOTEXHOJIOTHHU, €€ 3aJa4d, METObl, 00BeKThl. CTPYKTypa TUIMOBOU
OMOTEXHOJOTUUECKOI cHCTEeMBI: CyOCcTpaT M MPOAYKT, OMOJIOTHYECKUM areHT, TeX-
HOJIOTHUSI U PEIKUM.

72.OcHOBHBIE HanpaBieHUs OMOTEXHOIOTHU.

73. TpaguuuoOHHBIE BUIBI CHIPHS M TEPCIEKTUBHBIE I OMOTEXHOJOTHU CYyOCTpAaTHI.
[TpuHIUIIBI JeHCTBUS U KOHCTPYKIUMU OMOpPEaKTOpOB: J1abopaTOpHbIE, MUIOTHBIE U

MPOMBINIIJICHHBIE OMOPEAKTOPHI.
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74. CriocoObl KyJIbTUBUPOBAHUS: MIEPUOIUYECKOE, HENIPEPBIBHOE, TOBEPXHOCTHOE, TIIYy-
OounHOE, TBepaodaszHoe. TexHomoruss OMOCUHTE3a AMUHOKUCIIOT, aHTHOUOTHKOB.
75.OcHOBBI OMOTEXHONOTHH (DEPMEHTATUBHOI'O THAPOIM3a Ieutono3sl. [lomydenue

[JII0K030-(QPYKTO3HBIX CUPOIIOB.

76.Co3nanne MUKpOOOB-TIPOJYIIEHTOB CEIEKIMOHHO-TEHETHYECKUM METOJ0M. [ eHHO-
WH)XEHEPHOE MOJyueHHEe MUKPOOOB-NPOYyIIeHTOB. [Ipon3BOICTBO MUILIEBBIX OEIKOB
U aMUHOKHCJIOT.

77.11pon3BOACTBO BUTAMUHOB U aHTUOMOTHKOB. [Ipon3BOACTBO OMOIOTHYECKH aKTH B-
HBIX O€JIKOB U TOPMOHOB (MHCYJIMH, TOPMOH POCTa, KOPTHU30H, HHTEPPEPOH, UHTE P-
JICUKHUHBI).

78.bHUOTEXHOJIOTHH, OCHOBAHHBIEC HA MOJYYEHUH M MCIOJIb30BAHUHN (EPMEHTOB (ITUBO-
BapeHue, xjae0oneueHue, CbipoBapeHue u Jip.).

79. I'enerndeckas Tpancpopmanusi pacTeHUU. YCTOWYMBOCTH K repOHMIMAaM U Hace-
KOMBIM.

80. TpancreHHble pacTeHHUS — MPOU3BOAUTEIHN XUPOB U TMOJUCaxapuaoB. V3meHeHue
CBOMCTB CENbCKOXO3SWCTBEHHBIX M TEXHUYECKUX pacTeHuil. KynbTypa KiIeTOK.
Kammycsl.

81.buorpanchopmanus, hakTopsl €€ ONpeacsronue.

82. O0mue NpUHIUIBI TOJIYYSHUS MPOJYKTOB OMOTEXHOJIOTUU C UCIIOIb30BAaHUEM MHK-
POOPTaHU3MOB.

83. UmmoOmim3anus GepMeHTOB: BUIABI HMMOOUIN3AIMH, 3a1a4H, TIEPCTICKTUBHI.

84.IlepepaboTka OTXOA0B U MOOOUYHBIX MPOIAYKTOB MPEINPUITHNA C HCIOJIb30BAaHUEM
MUKPOOPTaHU3MOB.

85.cnonb3oBaHue MUKPOOPTaHU3MOB B Ka4eCTBE KOHTPOJISI 3aTPSI3HEHUN.

86. MeTo1bI TPOMBIIIUICHHOTO TIOJIY9eHHU s 3TaHOA.

87.MertaHnorenes, MeTaHOOOpa3ylolue OaKTepuu.

88. Crounble Boabl. CaHUTAPHO-OMOJIOTHYECKas OLIEHKA KaueCcTBa BOIbI.

89.IlpuHnunuanpHas cxeMa OYUCTKHA CTOYHBIX BOJI.

90. Mukpodraopa TpupOAHBIX CpEa: MOYBBI, BO31yXa, BoAbl. DOpMBI B3aMMOOTHOIIEHUM
MUKPOOPTaHU3MOB.

91. MuxpoObl 1 OHMOTa: pacTeHHUs, )KUBOTHBIE U YenoBeK. duTonaroreHHble U MaToreH-
HbIE MHKpPOOPTaHW3MBI, Tapa3uTH3M. PacTuUTeabHO-0aKTepUaNbHBIH CHUMOMO3.
[TpakTHueckoe NpUMEHEHHE B arpOTEXHUYECKON MpPaKTHKE.

JlabopaTropHble 3a1aHus (TEKyIIHIl KOHTPOJIb)

METOAUKA MUKPOXUMHNYECKOI'O AHAJIN3A 30JIbI

MuKpOXUMHUYECKHIT METOJ TO3BOJIIET BBIIBUTH MHUKPO-KOJMYECTBA HCCIEAYEMOro 3Jie-
MEHTa B 30JJbHOM OCTATKE C MOMOUIBI0O XUMUUYECKUX PEAKIIN Ha MPEIMETHOM CTEKJIE.

Marepuansl 1 000pyOBaHuE: 301a, OJy4YE€HHAs! OT C)KMIaHUs JIUCThEB, TOOErOB, ApeBe-
cunbl cocHbl mwin Oepessr; 10%-ubrit pactBop HCI; 1%-ueiii pactBop Na:HPOs; 1%-Hblii pac-
TBOpP MO0 IeHOBOKHCIIOro aMmMoHus B 1%-Hoit HNO3; 1%-Hb1i1 pacTBOp KeNTOH KPOBSHOMU CO-
JIM B KamleJlbHUIIE; TUCTUILTUPOBAHHAS BOJa B CTaKaHe; MPOOUPKH B IITATHBE; BOPOHKA MENICHb-
Kast; (QUIBTPBI; CTEKJISIHHAS MaJI0YKa; MIPEeIMETHbIE CTEKIJIa; MUKPOCKOIT; KyCOUKU (PUIbTPOBAIIb-
HO Oymaru.

Xox pabotel. Haceimats B mpoOUpKy HEOOJBIIIOE KOJTUIECTBO 30JIbI U 3AJIUTH €€ MPUMEPHO
yeTbIpexkpaTHbIM 00beMoM 10%-voit HCIL. OTdunsTpoBaTh MOTYyYEHHBIH PACTBOP B YHUCTYIO
npoOupKy uepe3 MajeHbKui GuiabTp. IIpoBecT Ha MpeIMETHBIX CTEKJIaX PeaKIMK Ha KaJbIuH,
Marauii U pocdop. s 3TOro Ha HECTH HA MPEIMETHOE CTEKJIO MaJCHBKYIO KAl BBITSKKH U
Ha paccTOsIHUM 4-5 MM OT Hee - KaIlIl0 COOTBETCTBYIOIIETO PEaKTUBA. 3aTeM 3a0CTPEHHBIM KOH-
LIOM CTEKJISTHHOW MaJIOUYKH COEIMHUTH KAl KaHaJIblleM. B MecTe coeauHeHMs TpOM30MAET pe-
aKIus, TPUYEM IO KpasM KaHajblla Oy/eT HaOmroaaThes ObICTpast KPUCTAUIA3AIUS TTPOTYKTOB
peakiuu. PaccMoTpeTh oOpasyromnuecs: B pe3yiabTaTe peaklUyd KPUCTAIbl B MHUKPOCKOMN TpU
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yBenuueHuu x120. [locne HaHeceHUS KaXKAOrO peakTHBa HEOOXOIMMO BBIMBITH M BBITEPETh
(GUIBTPOBAIBHON OyMaroi CTEKJISHHYIO MaJ0UKYy.
PeaktrBoM Ha moH kanbius cayxuT 1%-nas HoSOs. [Ipu 3ToM Xmopua Kanblus, coaep-
JKAIIUKCA B BBITSDKKE, pearupyer ¢ KUCJIOTON M0 YPaBHEHUIO:
OO0pa3yrouuiics TuIc 0caxaaeTcs B BUJE UT0JIbYaThIX KPUCTAIIOB (pUC.).
CaCl, + H,SO, — Ca SO, + 2HCl.

€ N\

IR

*® & o

Puc. 6. Kpucrannsl coneif, nomy4ennsie npH MHKPOXHMHYECKOM aHAJIH-
3€ 30JIBI: @ — Cynbgar Kanpuus; 6 — GpochopHOaMMHAYHOMArHe3HaTIbHAS
co1b; 6 — PocHOPHOMONTHGIEHOBOKHCIBIH AMMOHMIHA J

s oOHapyKeHusi MarHus K Karie UCIBITYEeMOIr'o pacTBOpa CieayeT CHavaia
n00aBUThH KAIUTIO pacTBOpa aMMHAaKa, a 3aTeM COCIUHHUTH KaHAJIBIIEM C PEaKTUBOM,
KOTOpBIM cIyKUT 1%-HbIil pacTBOp (pochopHokucioro Hatpus. O6pasyercs ¢oc-
(dhopHOaMMHaUYHOMAarHe3uajibHast COb (CM. PHUC.), KPUCTAIUIU3YIOMIASCA B BUAC TMpsi-
MOYTOJIBHUKOB, KpBIIIEYEK, 3BE3]] WU KPbUIbEB B pe3yJbTaTe CIEIYIOUIeH peax-

MgCl, + Na,HPO, + NH,; — NH, MgPO, + 2 NaCl.
ouun:
Jns obnapyxenus ¢pocpopa HEOOXOAUMO COETUHUTH KaILIIO BBITSKKU € 1%-
HBIM PACTBOPOM MOJIMOJAaTa aMMOHHMSI B a30THOM KUCIIOTE.
[Tonmyuaercss 3er1eHOBATO-KENTHIM 0caloK (HOChHOPHOMOINOIEHOBOKHUCIOTO
aMMOHHS (CM. pHC.)

H,PO, + 12(NH,),M00, + 21 HNO, —
— (NH,),PO, 12Mo0, + 21 NH, NO, + 12H,0.

Kene3o MoxkHO 0OHAPYKUTH C TOMOIIBIO PACTBOPA JKEIATON KPOBSHOM conu. B
pe3yabTare peakIuu obpazyercs OepauHCKast na-

4FeCl, + 3K, [Fe(CN),] — Fe,[Fe(CN)¢], + 12KCI.

3ypb:

Peaknuio Ha ene30 peKOMEHIyeTCsl POBOIUTH B MPOOUPKE: K OCTATKY 30JIb-
HOM BBITSKKU JOOABIATH MO KAaIlIIM PacTBOP JKEJITOM KPOBSIHOM COJIU A0 MOSIBICHUS
CHHEN OKpaCKH.

Pe3ynbrarel paboTsl 0OpMUTH B BUJE PUCYHKOB KpPUCTAIOB rurnca, gpochop-
HOaMMHAYHOMAarHe3uajabHOH comu U (pochopHOMOIANOAEHOBOKUCIOIO aMMOHHUS.
3apucoBath BET OCPIMHCKOM JTa3ypH.
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7.4. Coomeemcmeue 6an1bHON WKAIbL OUEHOK U YPOBHEU CHOPMUPOBAHHBIX KOMNEMEHUUIL

Yposens chop-
MHUPOBaHHBIX Orenka IMosicuenust
KOMIIETEHIINH

Teoperudeckoe conepkaHue Kypca OCBOCHO MOJI-
HOCTbBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOi 0O0ydeHus
yueOHbIC 3a]JaHUS BBIIOJTHCHEI.

OOyuarommiics BiiageeT 0a30BbIMH 3HAHUAMU (PU-
3HOJIOTHH PACTCHHUH U MUKPOOHOJIOTHH, METOIaMu cOopa,
00paboTKK W aHanu3a UHPOPMAIMK O COCTOSHUU pacTe-
Beicoknii 3auTeHo HUW ¥ MHKPOOPTaHHU3MOB; YMEET I10JIb30BaThCSA METOJA-
MU UJIEHTHU(PUKAUY U OMHCaHUE OMOJIOTMYECKOT0 Pa3Ho-
o0pa3usi MUKpPOOPTaHU3MOB M PAacTEHUH; 00J1aaeT HaBbI-
KaMH TpOBeJIeHUs padboT 1Mo 00paboTKe W aHAIM3y HAyU-
HO-TeXHUYECKOW MH(MOpMAIUU U PE3YJIbTATOB HUCCIIEIO-
BaHUUA B 00JIACTH SKOJOTHH, IPUPOJIONOIL30BAHUS U
OXpaHbl IPUPO/IBI.

Teoperudeckoe cojepkaHue Kypca OCBOCHO TOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIC MPOTrpaMMOi OO0ydeHUs
y4eOHbIC 3aJlaHMs BBIIIOJHEHBI C HE3HAYMTEIbHBIMU 3a-
MEYAHHSIMH.

OOyyaromuiicss crnocoOeH BlafeTh 0a30BBIMU
3HAHUSMH (PU3UOJIOTUN PACTCHUN U MUKPOOHOJIOTHH, ME-
ToaMH cOopa, oOpabOTKH U aHaNK3a UHGOPMAIIMH O CO-
CTOSIHUHM PACTCHHH U MUKPOOPTaHW3MOB; YMEET I0JIb30-
BaThCsl METO/IaMU UICHTU(HUKAIIMUA U OTIMCAaHUE OUOJIOTH-
YECKOro pa3Hoo0pa3usi MHUKPOOPTAaHW3MOB M PACTCHUI;
o0JiajaeT HaBBIKAMH MPOBEIACHUS padboT 1Mo 00paboTKe U
aHAJIN3Y HAYYHO-TEXHUYECKOW MH(OPMALIUU U PE3YIIbTa-
TOB HCCIICJIOBAaHUH B OOJIACTH IKOJIOTHUH, TPUPOIOIOIb-
30BaHUS U OXPAHBI IPUPOJIBL.

bazosuiit 3auTeHo

Teoperuueckoe cojepkaHHe Kypca OCBOCHO 4Ya-
CTHUYHO, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOil
oOyueHusl yueOHBIX 3aJJaHUI BBITTOIHEHO, B HUX UMEIOTCS
omuOku. OOyJaronuiicss MOXKET HCIOJIb30BaTh 0a30BbIE
3HaHUA (PU3HOJOTHHM PACTEHUN U MUKPOOHMOIOTHH, METO-
Iel cOopa, 00paboTKH U aHaIM3a MHGOPMAITUH O COCTOSI-
[Toporossrii 3auTeHo HUU PaCTeHHH M MUKPOOPTaHU3MOB; MOXET MOJ PYKO-
BOACTBOM NPHUMCHATH METO/IbI I/I}IGHTI/I(l)I/IKaHI/II/I Hu oruca-
HUE OMOJIOTUYECKOTO Pa3HOOOpa3usi MUKPOOPTAaHU3MOB U
pacTeHuii; npoBeAeHuss paboT 1Mo 0OpadoTKe W aHATU3Y
HayYHO-TEXHUYECKONH HH(OpPMAlUU U PE3yIbTaTOB HC-
CIIEZIOBAaHUI B OOJIACTH DKOJOTHH, PUPOIOIOIH30BAHNUS
Y OXPaHbI MPUPO/IBL.

Teopernueckoe conepxkaHue Kypca HE OCBOCHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX MTPOTPaMMOM 00ydeHUS
y4eOHBIX 3aJJaHui JTUOO HE BBIMOIHEHBI, TUOO COIEpPKAT
rpyOble OIMMOKM; TOTOTHUTENbHAS CAaMOCTOSITeNIbHAS pa-
Huzkuit He 3aureno | 60Ta Hajg MarepuajoM He IpHBENIa K KaKOMy-IHOO 3Ha-
YUTENFHOMY TOBBINICHUIO KAa4eCTBA BBIMOJHEHUS Yy4eO-
HBIX 33/IaHUH.

OOyuaromuiics He BiajgeeT 0a30BHIMU 3HAHUSIMU
(hU3MONIOTHH pAaCTEHWH W MHUKPOOMOJIOTHH, METOJaMH
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YpoBeHsb chop-
MHPOBAHHBIX OrneHka TlosicueHns
KOMIIETCHIIUI

coopa, 00pabOTKH U aHaIM3a MHPOPMAIIMH O COCTOSTHUU
pacTeHHii 1 MUKPOOPTaHU3MOB; HE YMEET IMOJIb30BAThCA
METOJaMU HICHTU(DUKAIUN U ONMCaHHE OUOJIOTHYECKOTO
pa3Hoo0pa3usi MEKPOOPTAaHU3MOB U pacTeHUil; He 00ma-
JlaeT HaBBIKAMH MPOBEACHUsS paboT 1Mo oOpadoTKe U aHa-
U3y HAYYHO-TEXHUYECKOH HMHQPOpPMAIMN U Pe3yIbTaTOB
WCCIICZIOBAaHUI B OOJIACTH JKOJIOTHH, MPHPOJIONIONIB30Ba-
HUS ¥ OXPaHbI IPUPO/IBL.

8. MeToauuecKkue YKazaHus 1Jid CaMOCTOSITEIbHOM paﬁoTbl Oﬁy‘lalOlIII/IXCH

CamocrosTenbHas paboTa — IIaHupyeMasi yueOHasi, ydeOHO-UCCIIeI0BaTelIbCKas, HayqHO-
uccleIoBaTeNbckas paboTa CTYACHTOB W MAaruCTPaHTOB, BBINOJHSAEMas BO BHEAYJUTOPHOE
(ayauTopHOE) BpeMs 10 3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IpETojaBaTelis, HO 0e3
€ro HEeMOCPEJACTBEHHOTO y4acTHs (MPU YaCTUYHOM HEMOCPEACTBEHHOM Y4aCTUU IperoaaBarers,
OCTaBJISIOIIEM BEAYIIYIO POJIb B KOHTPOJIE 32 paOOTOM CTYJACHTOB U MaruCTPaHTOB).

CaMocrosTenbHass paboTa CTYACHTOB M MaruCTpaHTOB B BY3€ SIBIISIETCS BaKHBIMBUIO-
MUXY4eOHONMHAYYHON e TENbHO-
ctu.CamocrosTenbHasgpaboTaurpacT3HauUTEIbHYIOPOJIbBPEHTHHI OBOMTEXHOOTHHOOYyUeHusi. B
CBSI3U C 3TUM, O0y4YeHHE B By3€ BKJIIOUYAET B ce0sl JBE, MPAKTUUECKH OJMHAKOBBIC MO 00BEMY H
B3aMMOBIUSHUIO YacTU—TIpoliecca 00ydeHust U mpoiecca camooOydenus. [lostomy camocros-
TeJbHAs padoTa JOJDKHA cTaTh APPEKTUBHON U IeTICHANIPABICHHON pabOTOH CTYyICHTOB U Maru-
CTPaHTOB.

Dopmbl camocmosamenvHol pabomul CTYACHTOB pa3HooOpa3Hbl. OHHM BKIIFOYAIOT B CeOS:

- u3ydeHue yuyeOHOM, HAyYHON M METOJUYECKOMN JIMTepaTyphl, MAaTEPHAIIOB MIEPUO-
TUYECKUX HM3JaHUA C MPHUBJICYCHHEM JIJIEKTPOHHBIX CPEICTB O(MUIMATbHON, CTAaTHCTUYECKO,
NEepUOINYECKOM U HaydHOU MH(pOpMaLH;

- HanucaHue peeparoB MO TEME TUCHUIUINHBI;

- CO3/aHHE MIPE3EHTALMN, JOKJIAZOB 110 BBIIIOJIHIEMOMY IIPOEKTY;

- y4yacTue B paboTe KOH(pepeHInH, KOMIUIEKCHBIX HayYHBIX HCCIIEJOBAHUSX;

- HalMCaHUe HayYyHBIX CTaTeH.

B mponecce u3yuenust qucuuiuinabl «OCHOBBI MUKPOOHOIOTUU M (PU3HOJIOTHU pacTe-
Hui» cryaentamu HampasieHust 05.03.06 - Dxoorust ¥ NpUpPOIONIONIE30BAHUE OCHOGHBIMU GU-
0amu camocmoamenvHol padomsl ABISIOTCS:

- MOJTOTOBKA K ayJAUTOPHBIM 3aHATUSAM (JEKIHMSIM, TMPAKTUYECKUM 3aHITHAM H J1abopa-
TOPHBIM pabOTaM) U BBIIIOJIHEHNE COOTBETCTBYIOLINX 3aaHUH;

- MOJATrOTOBKA MPE3EHTALIMI;

- BBITNIOJTHEHHE TECTOBBIX 3a/1aHU;

- MOJIFOTOBKA K OMPOCY;

- BBITIOJITHEHHE KOHTPOJIBHOM paboTHI (3a04Hast popma);

- MOJArOTOBKA K 3aUeTy.

Iloozomoeka Kk ayoumopuvim 3aHAMuUAM OTPENEISETCA TEM, UTO U3yUeHHe JTr000i auciu-
IUTMHBI CTPOUTCS MO OIpEeNIeJICHHON JIOTUKE OCBOCHUSI €€ Pa3/IesioB, MPEACTaBIEHHBIX B paboueit
nporpaMMe JUCUMIUIMHBL [Ipy MOAroTOBKE K ayIUTOPHBIM 3aHATHAM CTYIEHT 3apaHee 3HaKo-
MUTCSI ¢ OCHOBHBIMU TOJIOKEHUSIMHU TIPEICTOAIIEH JeKIUH, JTa00paTOPHOTO WIH MPAKTUYECKOTO
3aHATUS 10 paboyeil mporpaMme, 4TO MO3BOJSET aKTUBHO 3a/1aBaTh KOHKPETHbBIE BONPOCHI Ha
3aHATUH. [[0TOTOBKA K MPAaKTUYECKOMY 3aHATHIO WU JIA0OpaTOpHOM paboTe HEepeaKo TpedyeT
noadopa marepuaia, JaHHBIX M CHEIHMaTbHBIX UCTOUYHUKOB, C KOTOPBIMU IMPEACTOUT yueOHas
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paboTa, 4TO CrOCOOCTBYET (POPMUPOBAHUIO HABBIKOB CAMOCTOSITENILHON PabOTHI: YMCTBEHHOM,
AHATUTHYECKOW TESITETLHOCTH, CIIOCOOHOCTH K CaMOOpPTaHM3allld U CamMo00pa30BaHUIO, CIIO-
COOHOCTB MCIONIB30BaTh METOABI cOOpa, 00pabOTKH U MHTEPHpETaluy HHPOPMAITUH.
Iloozomoeka npeszenmayuti IO BRIOPAHHON TeMaTHKE MpEIIoiaraeT mojadop HeoOxXou-
MO0 MaTepHajia ¥ €ro aHaJIu3, ONpPENeIeHNE er0 aKTyaJIbHOCTH M JTOCTaTOYHOCTH, (HopMupo-
BaHME TUIAHA JIOKJIaJa WIA CTPYKTYphl pedepaTa, TaKUM 00pa3oM, 4TOObI TeMa ObLIa MOJHO-
CTBIO packphiTa. M3noxeHne MaTepuana JOKHO OBITh CBSI3HBIM, MOCIEI0BATEIbHBIM, JOKa3a-
TebHBIM. CITOCO0 M3II0KEHHS MaTepualia Jiisl BBICTYIUICHUE JOJDKEH HOCHTh KOHCIIEKTUBHBIN
WK Te3ucHBIN Xxapaktep. [loaroronennas B PowerPoint nmpe3eHTanus 10KHA WILTIOCTPUPO-
BaTh JIOKJIAJ U OBITh YIOOHOM IS BOCTIPHSTHSI.
CamocTosATeNnbHOE BBINOJIHEHUE MEeCmOo8blX 3a0aHuill TI0 BCEM paszzeiiaM JAMCUUIUINHBI
chopmupoBanbl B poHe orieHouHbIX cpeacTB (POC)
JlaHHBIE TECTHI MOTYT MCIIOIb30BATHCS:

—  CTYJCHTaMH IpH MOATOTOBKE K 3a4eTy B (opMe CaMOIIPOBEPKH 3HAHMUIA;

—  MpenoAaBaTeNAMU Ul MPOBEPKH 3HAHHUH B KaueCTBE (OPMBI IPOMEKYTOUHOTO KOH-
TPOJIA Ha Ja0OPaTOPHBIX 3AHATHUSIX;

— IS IPOBEPKU OCTATOYHBIX 3HAHUI OaKalaBpOB, M3YYMBIINX JaHHBINA KypC.

TecToBBIe3a1aHNSIPACCUUTAHBIHACAMOCTOSTEIbHYIOPA0OTYy0E3UCIONb30BAaHHUS BCIIOMOTa-
TEJFHBIX MaTepraoB. TO ecTh NPU X BBHIIOJIHEHUU HE CIEAYET IOJIb30BAThCS y4EOHOH U apy-
TUMH BUJAMU JIATEPATYPHI.

JIns BBITIOJTHEHUST TECTOBOTO 3a/IaHMs, TPEXKIE BCETrO, CIeAyeT BHUMATEIBHO MPOYUTATh
HOCTaBJIEHHBIN Bompoc. Ilocie 03HaKOMIIEHUS C BOIPOCOM CIIEAYET MPUCTYNATh K MPOYTCHUIO
npeaIaraeMbIX BapHaHToB oTBeTa. HeoOXoauMo mpoynTaTh BCe BAPHAHTHI U B KAYECTBE OTBETA
cienyeT BeIOpaTh nHAEKC (uQpoBoe 0003HAYEHNE), COOTBETCTBYIOIIUI MPABHILHOMY OTBETY.

Ha BbInosiHeHne Tecta OTBOAMUTCS OrpaHHdYeHHOe BpeMs. OHO MOKET BapbHpOBATHCS B
3aBHCUMOCTH OT YPOBHSI TECTHPYEMBIX, CIOXKHOCTH M 00bema Tecta. Kak mpaBuiio, Bpems BBI-
HIOJTHEHHS TECTOBOTO 33IaHUs OmpeesieTcs u3 pacyera 45-60 cekyH Ha OJUH BOIIPOC.

ConeprxaHue TECTOB IO TUCIHILIMHE OPUEHTUPOBAHO HA MOJATOTOBKY CTYAEHTOB IO OC-
HOBHBIM BOIIPpOCaM Kypca. YPOBEHb BBINOJIHEHUS TecTa MO3BOJIET IPENnojaBaTeisiM CYAUTh O
XO0JIe CAMOCTOSITENTFHON paboThl OaKalaBpOB B MEKCECCHOHHBIN MEPUOJ U O CTETIEHN WX TMOJro-
TOBKH K 3aueTy.

Iloozomoexa k onpocy TpeANoNaraeT 3HaHHE MaTepHaja OJHOW MIM HECKOJBbKHX TEeM
(pa3nenoB) kypca. IIpenogaBarens 3apaHee 0003Ha4aeT Kpyr BOMPOCOB Il MPEICTOSILEro
orpoca. Ompoc MOXKET MPOBOAUTHCS MHIMBUAYATHHO WA KOJUIEKTHBHO T10 TUITY CEMHHAPA.

Iloozomoeka k 3auemy OJIKHA OCYILECTBIIATHCS B T€UEHHE Bcero cemectpa. [lonroroska
BKJTIOYAET: MEPEUNTHIBAHNE BCEX JICKIIUH, a TAK)KE MaTepHajoB, KOTOPbIE TOTOBUIJIHCH K Jabopa-
TOPHBIM 3aHATHUSIM B TEUEHHE CEMECTPa; COOTHECEHUE 3TOM MH(pOpMAaIIUU C BOIIPOCAMH, KOTOPbIE
NaHbl K 3a4eTy. Ecim nHpopManmmu HeOCTATOYHO, OTBETHI HAXO/IST B MPEIJIOKEHHOH Mperoia-
BaTelleM JuTeparype. PekoMenayercs aenaTh KpaTKUe 3alucH.

9.IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3YEeMbIX NPH OCYILECTBJIe-

HHMHU 00Pa30BaTEJBLHOIO NMPOLECCa MO0 JMCUHUIINHE

[Ipumenenne 1MQPOBHIX TEXHOJOTHM B paMKax IMpenojaBaHUs JUCHUIUIMHBI MPeo-
CTaBJISIET PACIIMPEHHbIE BO3MOXKHOCTU MO OpraHU3aluy Y4eOHBIX 3aHATUN B YCIOBUSX IUGPO-
BU3AILMN 00Pa30BaHMs U MO3BOJISIET C(HOPMHUPOBATH Y 00YUAIOIIMXCS HABBIKA MPUMEHEHUS U (-
POBBIX CEpBHUCOB U MHCTPYMEHTOB B ITOBCETHEBHOM XKM3HHU U MPOPECCUOHAIBHOMN JESITETbHOCTH.
s peanusanuy 3TOU LENIHM B paMKaxX U3Y4YEHUS AUCLUIUIMHBI MOTYT IPUMEHATHCS CIIEAYIOLINE
1M (pOBbIE HHCTPYMEHTHI U CEPBUCHI:

- JUI. KOMMYHHMKAIIMU C 00Yy4atoIMMHUCS:

VK Meccenmxep (https://vk.me/app?mt_click id=mt-v7eix5-1660908314-1651141140)
— MECCEHJLKEP, pacipocTpaHsaercs o juneHsuu FreeWare

JUISL COBMECTHOI'O MCIIOJIb30BaHus (hailiioB:

28



@O6mnako (https://cloud.mail.ru/) — cepBuc s co3ganusi, XpaHEHUSI © COBMECTHOTO HC-
MOJI30BaHus (pailyioB, pacpoCTpaHsIETCs 0 JUIIEH3UH trialware;

SAnnexc./luck — cepBUC ISt XpaHEHHUS U COBMECTHOTO HCIIOJIb30BaHMS JOKYMEHTOB, pac-
NPOCTPaHSIETCS 110 JINIICH3UH trialware

- JUTsI OpraHu3allii yJAJICHHOHN CBSI3U U BUACOKOH(DEPCHIIUA:

Pruffme — cuctema i opraHu3aiuy KOJJICKTUBHON pabOThl M OHJIAWH-BCTPEY, pacipo-
CTpPaHSETCS TI0 MPOIPUETAPHON JTUIICH3UH;

Mirapolis — cucrema 11 OopraHu3alyy KOJJICKTUBHON pabOThl M OHJIAHH-BCTped, pac-
MPOCTPAHSETCS TIO MPOTIPUETAPHON JTUIICH3UY;

Webinar (https://webinar.ru/) — mnardopma st BeOuHapoB, 00ydeHHUs, PacIpOCTPaHICT-
¢ 110 JIHLIEH3MH trialware;

Buneosonku Mail.ru (https://calls.mail.ru/) — cepuc m1s BUACO3BOHKOB, pacmpocTpa-
HsieTcs 1o auueH3uu ShareWare

Annexc.Tenemoct (https://telemost.yandex.ru/ ) — cepBuC s BHIACO3BOHKOB, PacIpo-
cTpansiercs no juueH3uu ShareWare

Jlisi yCHenmrHoro OBJaIeHUs] TUCIHUILIMHON HCIOIB3YIOTCS CIEAYIoNre HHPOPMAIUOH-
HBIE TEXHOJOTHH O0YUYCHHUS:

IpU TPOBEACHUHM JICKIMH HCHOJB3YIOTCS NPE3CHTAllMM MaTepuaja B Iporpamme
MicrosoftOffice (PowerPoint), BbIxoj Ha npodeccuoHaNbHbIE CAaUThI, HCIIOIb30BAaHUE BUIECOMA-
TEPUAJIOB Pa3JIMYHBIX HHTEPHET-PECYPCOB.

- MPaKTUYECKUE 3aHATHS MO AUCLUUILIIMHE MPOBOISATCS C HCIOJB30BAaHUEM ILIAT(HOPMBI
MOODLE, Cnpasounoii npaBoBoii cucrembl «KoncynpranT Ilntocy; gomyckaercs: npoBeaeHue
MPAKTUYECKUX 3aHATUI Ha Pa3IMYHBIX YKOJIOTO-TIPOM3BOACTBEHHBIX 00BEKTaX;

JUisl TMCTaHIMOHHOM MOJICPKKH JUCIUIUTMHBI HCIIONB3YETCSl CHCTEMA YIPaBJICHUs 00pa-
30BaTeNbHBIM KOHTeHTOM Moodle. [l paGoTsl B 1aHHO cucTemMe Bce oOydaromiuecs: Ha mnep-
BOM Kypce TOJy4yaloT MHJIWBUIYyaJbHbIC JIOTUH U Mapojb JJIS BXOJa B CHUCTEMY, B KOTOPOM
pa3MeImaroTcs: mporpaMma JUCHUIUTAHBI, MaTepUAIIbl IS JCKIIMOHHBIX M WHBIX BUIOB 3aHS-
TUH, 331aHUSL, KOHTPOJIbHBIE BOIIPOCHI.

B mponecce n3ydeHns TUCIMIUIMHBI YI€OHBIMU HENSIMU SIBIISIIOTCS TIEPBUYHOE BOCIIPUSATHE
y4eOHOI MHpOpPMAaLUU O TEOPETUYECKUX OCHOBAX M MPUHIMIAX PabOTHl C JOKYMEHTaMH (Kap-
TBI, TUTAHBI, CXEMBI, PETJIAMEHTHI), €€ YCBOCHHUE, 3alIOMUHAHNE, a TAK)KE CTPYKTYPHPOBAHUE T10-
JYYEHHBIX 3HAHUHA U pPa3BUTHE HMHTEIUIEKTYaJIbHBIX YMEHHMH, OPUEHTHUPOBAHHBIX Ha CHOCOOBI
JeSITeTTHHOCTH PETPOYKTUBHOTO XapakTepa. [locpeacTBOM HCIOMb30BaHUS ITHX HHTEILICKTY-
QJIBHBIX YMEHHMH TOCTUTAlOTCSl Y3HaBaHUE paHee YCBOGHHOI'O MaTrepHaja B HOBBIX CUTYallMsX,
nprMeHeHHe a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CHUTYaIUsX.

JUis TOCTHOXKEHUS 9TUX Lesiel UCTOIb3YIOTCSl B OCHOBHOM TPaJAUIIMOHHBIE HH(OPMATUBHO-
pa3BUBAIONIME TEXHOJOTUU OOYYEHHS C YYETOM pa3IMYHOTO COYETAHWs IMACCHBHBIX (hopm
(JIexusi, MpaKTUYEeCKoe 3aHATHE, KOHCYJbTAllMs, CaMOCTOsATENbHAs paboTa) U pernpoayKTHB-
HBIX METO/J0B OOy4yeHHs (IIOBECTBOBATEIbHOE W3JIOKEHHE y4yeOHOM HH(OpManuu, oObsICHU-
TEJIbHO-WITIOCTPATUBHOE U3JI0KEHHE).

YHuUBepcUTeT 00ECIeYeH HEOOXOAWMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTPAMMHOTO
o0ecreyeHus:

- oneparonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 689759257Z7E1309. Cpok neiictBusi: 6eCcCpovHO;

- onepanronHas cucreMa Astra Linux Special Edition. JloroBop NePr000013979/0385/22-
EI1-223-06 ot 01.07.2022. Cpok aeiicTBusi: 6ecCpoUHO;

— makeT npukianabix nporpamm Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok aeiicTBusi: 6€cCpodHO;

— maker npukiaaHeix —nporpamMm  P7-Oduc.  I[Ipodeccuonanbubiii.  Jlorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpouHo;

— antuBupycHas nporpamma Kaspersky Endpoint Security nns OusHeca - PacmmpeHHbIN
Horosop 0436/3K ot 20 centsiOps 24 cpok aeiictBus 24.09.24-13.10.26;

29


https://calls.mail.ru/

— oneparmonnas cucremMa Windows Server. KoHTpakT Ha ycayru 1o mpeoCTaBICHHIO JTH-
[IEH3WI Ha MPaBO MCIIOJIB30BaTh KoMIbloTepHOoe obecreuenue Ne 067/3A ot 07.12.2020 roxa.
Cpoxk nelicTBus: OECCPOUHO;

— cuctema BUieokoH(pepeHIcBsazu Mirapolis. JoroBop 3akirodaeTcss YHUBEPCUTETOM €3Ke-
TOJTHO;

— cucrema BujaeokoH(pepenicsszu [lpypdmu. JloroBop 3akioyaercss YHHBEPCHUTETOM
€XKET0JIHO;

— cuctema yrpasieHus ooydeaueM LMS Moodle — nporpammHoe obecrnieueHne ¢ OTKPhI-
TBIM KOJIOM, pactpoctpansercs no juuenznu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — mporpammuoe obecreucHue
pacmpocTpaHsieTcsl o MpOocTol (HeucKIrounTeapbHOU) ymnen3un; SAumekc 360 Tapud «Onrtu-
MaJIbHBIN JIJIs1 00pa30BaHUSY;

10.0nucanue MarepuajibHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM ISl OCYyHIeCTBJIEHUS

00pa30BaTeILHOIO NMPoIecca Mo JUCHUILINHE

Peanuzanus yueGHOro mpoiiecca OCyIeCTBISIETCS B CIICHUANBHBIX YUYEOHBIX ayJUTOPHUIX
YHUBEpPCUTETA JJIsl TPOBEACHUS 3aHSATHUN JIEKIIMOHHOTO THIA, 3aHATHM CEMHUHAPCKOTO THIIA,
TPYNIOBBIX M WHAMBUAYAIBHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOU aTTe-
cranuu. Bce aynuTopun yKOMIUIEKTOBAHBI CIEIHAIM3UPOBAHHONW MEOCNIbI0 M TEXHUYECKUMU
cpeacTBaMu OOydYeHHUs, CIyXallUMU JUIsl TpeAcTaBleHus ydeOHoW wuHbopmanuu OOoNbIION
aymutopuu. [Ipy HEOOXOAMMOCTH OOYYAIOIIUMCS TPEUIararoTCsi HaOOPhI IEMOHCTPAITMOHHOTO
000pyoBaHus U y4eOHO-HArJISAHBIX TOCOOMH, 0OecIIeYrBaIOIINe TEMAaTHYECKIE UILTFOCTPAIIUH.

CamocrosiTenbHas paboTta 00y4aroIIMXCsl BBITOIHACTCS B CIICIIHAIM3UPOBAHHOM ayIUTO-
puH, KoTopas 000opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXHOCTHIO
NOJKIIoUeHus K cetn "MHTepHeT" U oOecredyeHneM JI0CTyIa B AJIEKTPOHHYIO HH(POPMAITMOHHO-
obpasoBarenbhyto cpeny YIJITY.

Ecth momemenue Ay XpaHeHus U MPOPHIAKTHUECKOTO 00CTyKUBaHUs yueOHOro 000-
pyZAOBaHHUS.

TpeGoBanus K ayIMTOPUAM
OcHanIeHHOCTh CHEUaTbHBIX TOMEILIE-
HUM ¥ TTOMEIeHNH TSI CaMOCTOSITEIIbHOMN
palboThI

HaunmenoBaunue crieuaibHBIX IOMEILEHUN U
MOMEIIEHUH ISl CAMOCTOSITENIbHOM paObOThI

ITomenienune Uit TEKIUOHHBIX U IPAKTUYECKHUX
3aHATUHN, TPYNIIOBBIX U WHAWBUAYAIbHBIX KOH-
CyJIbTAllMM, TEKYIIEH M IPOMEKYTOUYHOHM arTe-

[lepenocHass MyJabTUMEIUITHAs YCTaHOB-
Ka (MMPOEKTOP, IKPaH).
Yuebnasg mebeib

CTallMH.

[Tomernenust 1y1st CaMOCTOSATEIHLHOM paOOTHI CTonbpl KOMIBIOTEPHBIE, CTYJbs. [lepco-
HaJIbHbIE KOMIBIOTEPBL. Bbixoa B MHTEp-
HET.

[Tomemienue A xpaHeHus U npoduiuakTuyde- | MUKpOCKOMBI, peakTUBHI, JabopaTopHas
CKOT'0 00CITy’KUBaHUS Y4€OHOTO 000py/OBaHMs | IMOcyAa U o0opyAoBaHue. Temaruueckue
CTEH/JIBI.

Kommiekr DJIEKTPOHHBIX yueOHO-
HarJIIHBIX MaTepuanoB (TIpe3eHTaIIHi)
Ha (IIen-HOCUTEIISX.
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