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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 cTanaapra «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),
yTBEpkKACHHbIN NpukazoM MunoOpHayku Poccun Ne 894 ot 07.08.2020, ¢ u3MeHEHUsIMHU, BHE-
CEeHHBIMU NpuKazamMu MunoopHayku 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-
Ouosnoruu U (pU3MOIOTUN 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 UCIIONB30BAaHUS MMOYYSCHHBIX PE3YJIbTAaTOB 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 Beperennukos, A. B. ®usnonorus pacteHuii: yueOHuK / [TonHOTEKCTOBBIN
A. B. BeperennukoB. — MockBa: AKaaeMHUYECKUN 2020 JOCTYII IIPU BXO-
[Mpoext, 2020. — 480 c. — ISBN 978-5 8291 3026 7Ie TI0 JIOTHHY U
8.— Tekct: onekTpoHHbIN /  JlaHB: 3JIEKTPOHHO- aposiro*
OubmmoreyHas cucTeMa. — URL:
https://e.lanbook.com/book/132554

2 | Kopsrun, 1O. B. ®@usnonorus pacTeHuii: yaeOHOE MOCO- [TonHOTEKCTOBBIIM
oue / FO. B. Kopsrun, E. I'. Kynukosa, H. B. Kopsiruna. 2019 JOCTYII IIPU BXO-
— Ilen3a: III'AY, 2019. — 308 c. — Tekct: 351€KTPOH- JI€ T10 JIOTUHY U
HbIH // JlaHb: 3JEKTPOHHO-OMOJIMOTEYHAS CHUCTEMA. — aposiro*
URL: https://e.lanbook.com/book/131084

3 | Lapes, IO. B. OcHOBBI MUKPOOHOJIOTUH: Yy4eOHOE MOCO- 2016 IToMHOTEKCTOBBINH
oue / 10. B. Llapes, A. H. Tpoctun, C. A. IlapeBa. — JOCTYTI TIPH BXO-
HUsanoBo: UI'XTY, 2016. — 135 c¢.— TexkcT: 31eK- JI€ TI0 JIOTUHY U
TPOHHBIN // JIaHb: 37IEKTPOHHO-OUOIMOTEUHAs cUCTEMA. napoiro™®
— URL.: https://e.lanbook.com/book/96112

4 | BunkoBa, E. A. OcHOBBI MUKpPOOHOJIOTUH U 3KOJIOTUU 2016 ITonHOTEKCTOBBIN
MHUKpOOpraHu3MoB: yueoHoe nocobue / E. A. Buikosa, JOCTYTI MPHU BXO-
H. A. Unbuna, H. M. Kacarkuna. — YnpsHOBCK: YiI- i€ 110 JIOTUHY U
I'TTY um. U.H. Vnbsanosa, 2016. — 140 ¢. — ISBN 978- naposo™*
5-86045-874-1. — TexkcT: anekTpoHHbIH // JlaHb : snek-
TPOHHO-OMOINOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/112110
Jononnumensnan numepamypa

5 | Kucenea, U. C. ®wusuonorus pacteHuil: y4deOHO- 2018 [TontHOTEKCTOBBIN
meroanyeckoe nocobue / U. C. Kucenesa, M. I'. Mane- JOCTYI NPH BXO-
Ba. — ExarepunOypr: Yp®V, 2018. — 120 ¢. — ISBN JIe TI0 JIOTUHY 1
978-5-7996-2416-3. — Tekct: >nekTpoHHbIH // JlaHb: naposo™*
JJIEKTPpOHHO-OMOMmoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/170217

6 | lysaesa, I'. II. MukpoGuonorus ¢ ocHoBaMu OHMOTEX- 2017 ITosTHOTEKCTOBBIN
HOJIOTHH (TEOpHs U MpakTuka): yueonoe mocoodue / I'. TI. JOCTYII TIPH BXO-
[ysaesa, T. B. Ceupugnosa, O. C. KopneeBa. — Bopo- € 110 JIOTUHY U
Hexx: BI'VUT, 2017. — 315 ¢. — ISBN 978-5-00032- napoJro*
239-0. — Tekct: anekTpoHHBIN // JIaHb : AJIEKTPOHHO-
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I'on n3na-

[Ipumeyanue
HUS

No ABTOp, HANUMEHOBaHUE

OubInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/106792
*- IIpekJIe YeM MPOUTH IO CChIIKE, HEOOXOAMMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHOU Cpebl 00eCcTIeun-
BAETCsl COOTBETCTBYIOIIMMU CPEICTBAMH HHPOPMAIIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OU0JINOTEYHbIE CUCTEMbI

Kaxnpiii o0yvaromuiicss o0ecredeH 10CTYIOM 3JIEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMaM,
COJIep KAIM M3aHUs 10 OCHOBHBIM U3Yy4aeMbIM JHCIUIUIMHAM U C(POPMHUPOBAHHBIX IO COTJIa-
COBaHUIO C NMpaBooOIagaTeNIMI YI€OHOH 1 yueOHO-METOINYECKOI TUTepaTyphI:

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

— JNIEKTPOHHO-OUONMHMoTeuHass cucrema «Jlaub». JloroBop Ne(024/23-EI1-44-06 ot
24.03.2023 r. Cpoxk aetictus: 09.04.2023-09.04.2024. (http://e.lanbook.com/);

— DJIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA «YHUBEpPCUTETCKass OMOIMoTeka oHaitay. Jloro-
Bop Ne85-05/2022/0046/22-EI1-44-06 ot 27.05.2022 r. Cpok aeiictust: 27.06.2022-26.06.2023
r. (http://biblioclub.ru/);

- yHuBepcaibHasa 6a3a ganabix EastView (OO0 «MMBUC»), kouTpakT Ne284-11/0091/22-
EIT-44-06 ot 22.12.2022, cpok neiictust ¢ 22.12.2022 mo 31.12.2023 r.

CnpaBouHble 1 HHPOPMAIMOHHBIE CHCTEMBI
1. CnpaBouno-npaBoBas cuctema «Koncynprant [Tmocy.
2. UudopmanmonHo-npaBoBoi moprain ['apant. Pexxum nocryna: http://www.garant.ru/

IIpodeccnonanbubie 6a3bl JaAHHBIX
Hayunast snextponnas 6ubnuoreka e-library. Pesxum gocryma: http://elibrary.ru/
Poccuiickas rocynapctBennas 6ubnmoreka. Pesxxum nocryna: http://www.rsl.ru
Ddenepanbhbli moptan «Poccuiickoe odpazoBanue». Pexxum mocrtyma: http://www.edu.ru
Okonornueckuii moprai. Pexxum mocryna: https://ecoportal.info

P

HopmaTuBHO-ipaBoOBbIE AKTHI
1. ®enepanbusbiif 3akoH oT 10 suBaps 2002 r. Ne7-®3 «OO6 oxpaHe OKpyXarole cpeab» (¢
n3MeHeHusMu Ha 30 nexabpst 2020 rona) (penakuusi, neiictsyromas ¢ 1 suBaps 2021 roaa).
2. ®enepanbHbiil 3aK0H OT 23.05.1996 r. Ne 127-®3 «O Hayke U TOCYIapCTBEHHON HAay4HO-
TEXHUUYECKOH MOoJIUTHUKE» (C n3MeHeHusIMU Ha 8 nekadps 2020 roga).

1. DoHJ OLIEHOYHBIX CpPpE€aACTB 1Jisl IPOBECACHUS HpOMe)l(yTO‘{HOﬁ aTrrecralnmumu 06yqa10-
IHUXCH MO0 AMCHMIIJINHE

7.1. Ilepeuenv KomnemeHnyuil ¢ yKazanuem 3manoe ux HoOpmMuposanus ¢ npoyecce 0ceoe-
HUsa 00pazoeamenbHoll NPOZPAMMbL

PopmupyemMble KOMIETEHIIUU Buna u popma KoHTpoIIs

IIK -1 yyactByeT B mpoBefeHHH paboT 1o 06padbot- | [IpomMeKyTOUHBINE KOHTPOJIb: KOH-
K€ U aHaIM3y HAayYHO-TEXHUYECKOW MH(OPMAILMU U | TPOJIbHBIE BOIIPOCH! K 3a4ETYy.
pe3yabTaTOB MCCIENOBAaHUN B 00JacTU 3KOJOTHH, | TeKyummid KOHTPOJIb:
IIPUPOIONOIB30BAHUS U OXPAHbI IPUPOBI. nabopaTopHble 3a/laHusi, MOATOTOBKA
Mpe3eHTalluM, TMOJArOTOBKAa K TECTY,
MOArOTOBKA K OIPOCY, NOJArOTOBKA K
KOHTpPOJIbHOM paboTe.
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1.2. Onucanue noxkazameeil u Kpumepueeé oueéHueanusn Komnemeuum? Ha pas3iuunblx Ima-
nax ux d)opmupoeauuﬂ, OnucaHue wKail oueHueanun

Kpurepun oneHUBaHHMsA YCTHOIO OTBETa HA KOHTPOJIbHbIC BONPOCHI (IIPOMEKYTOY-
HbIil KOHTPOJIb (popMupoBanus kommerennuu IK -1)

3aumeno - NaH NOJHBIN, PA3BEPHYTHIA OTBET HA ITOCTABJICHHBIN BOIPOC, IIOKa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTe, JOKA3aTeIbHO PACKPBITHI OCHOBHBIC ITOJIOKEHUS Te-
MBI; B OTBETE IPOCIEKUBACTCA YETKAsl CTPYKTYPa, JJIOTUYECKas MOCIEN0BATEIbHOCTD, OTPAYKALO-
1asi CyIIHOCTh PACKpPBIBAEMBIX MOHATHIA, TEOPUH, ABICHHUA. 3HaHHE 00 00BEKTE AEMOHCTPUPY-
eTcs Ha (pOHEe IOHUMAHHUA €r0 B CUCTEME JJaHHOM HAayKHU U MEXIUCLUIUIMHAPHBIX cBs3ed. OTBeT
U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B TEPMUHAX HAyKH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOIIUE BOIIPOCHI;

3aumeno - 1aH NOJHBIN, Pa3BEPHYTHIM OTBET HA IOCTABIEHHBIN BOIPOC, I0KA3aHO yMe-
HUE BBIJICIUTH CYILECTBEHHBIE U HECYIECTBEHHBIE TPU3HAKY, IPUYUHHO-CIICCTBEHHBIC CBS3H.
OTBeT 4eTKO CTPYKTYpHUpOBaH, JOTUYEH, U3JI0KEH B TEPMHMHAX Hayku. OJHAKO JONYLIECHBI He-
3HAYUTENbHbIE OUIMOKH WJIM HEJOYEThI, UCIIPaBJIEHHbIE 0aKalaBpOM C OMOILBIO «HABOISAIIMX)
BOIIPOCOB;

3aumeno - NaH HENOJIHBINA OTBET, JIOTMKA U IOCJIEI0BATEIIBHOCTh U3JI0KEHUS UMEIOT Cy-
IIECTBEHHbIE HapylleHus. [JomyieHsl rpyOble OIMOKHU MPH ONPEAEICHUH CYITHOCTH pacKphiBa-
€MbIX MOHATHUH, TEOPUH, ABJICHUM, BCIEACTBUE HEIOHUMaHMs 0aKaJlaBpOM MX CYILECTBEHHBIX U
HECYIIECTBEHHBIX NPHU3HAKOB U CBS3€W. B OTBETE OTCYTCTBYIOT BBIBOZABL. YMEHHE PACKDPHITH
KOHKpPETHBIE MPOsIBIIEHUs] 00OOLICHHBIX 3HAaHUI He Noka3aHo. PeueBoe odopmiieHue Tpedyer
IIOIIPABOK, KOPPEKIIUH;

He 3aumeno - cTyleHT NEMOHCTPUPYET HE3HAHUE TECOPETHUECKUX OCHOB NPEAMETA, HE
yMEeT JieJaTh apryMEHTUPOBAHHBIE BBIBOJBI M IMPUBOAUTH IMPUMEpPHI, IOKA3bIBAET ci1aboe Bia-
JIEHUE MOHOJIOTUYECKOM peublo, HE BIIAACET TEPMHUHOJIOTHEN, POSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U IOCJIE0BATEIbHOCTH U3JI0KEHHUS, AETACT OMUOKH, KOTOPbIE HE MOKET UCIPABUTD, JaXKe
IIPU KOPPEKIUU IPETOJaBaTEIEM, OTKa3bIBACTCs OTBEYATh HA 3aHIATHUM.

Kputepun oueHuBanusi 1a060paTopHbIX padoT (TeKyuuii KOHTPOJb ()OPMUPOBAHUSA
kommnerenuun IMK-1):

Omauuno: BHITIOJHEHBI BCE 3aJjaHUsl, CTYACHT YeTKO U 0e3 OmMOOK OTBETHJI Ha BCE KOH-
TPOJIbHBIE BOIIPOCHI.

Xopouto: BBITIOJIHEHBI BCE 3a/IaHUS, CTYACHT 0€3 C HeOOJIBIIUMU OIMUOKAMH OTBETHJ Ha
BCE KOHTPOJIbHBIE BOITPOCHI.

Yooenemeopumenvro. BHINIOIHEHBI BCE 3a/1aHUs C 3aMEUaHUSIMU, OaKajaBp OTBETUII HA BCe
KOHTPOJIbHBIE BOITPOCHI C 3aMEUaHUSMH.

Heyooenemseopumenvno: CTyINEHT HE BBIIOJHWI WIHA BBIIOJHUI HENPABUIBHO 33JaHUS,
OTBETUJI Ha KOHTPOJIBHBIE BOMPOCHI C OIMIMOKaMH UM HE OTBETHII HA KOHKPETHBIE BOIIPOCHI.

Kpurepun oneHnBaHusi npe3eHTAnMi (TEKyIMi KOHTPOJIb GOPMHUPOBAHHUS KOMIIe-
tennun ITK-1):

Omauuno: paboTa BBHIIOJIHEHA B COOTBETCTBUM C TpeOOBAHUSMH, BhHIOpaHHas Tema pac-
KpBITa MOJIHOCTHIO, MaTepuall CTPYKTYpPUPOBaH, NMPEACTABIEH B JOTMUYHON (opMe, KpaTKO, EMKO,
MarucTpaHT YeTKO U 0e3 omIMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOTIPOCHI.

Xopowio: paboTa BBIIIOJIHEHA B COOTBETCTBUU C TPeOOBaHMSIMH, BEIOpaHHAS TEMa PacKpbI-
Ta, MaTepuall aKTyaseH, OakajaBp OTBETHJI Ha BCe KOHTPOJIbHBIE BOIPOCHI C 3aMEUYaHUSMHU.

Yooenemeopumenvno: pabora BbIIIOIHEHA B COOTBETCTBUU C TpeOOBaHHUSIMH, BbIOpaHHAas
Te€Ma YaCTUYHO PACKPHITA, 110 COAEPIKAHUIO IPE3EHTAIMK €CTh 3aMeYaHus, OaKanaBp OTBETHJI Ha
BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

Heyooenemeopumenvro: CTyA€HT He MOATOTOBWI pabOTy MM MOATOTOBUI paboTy, HE OT-
BEYAIOIIYI0 TPeOOBAHMSIM, OTBETUJI Ha KOHTPOJIbHBIE BOMPOCHI C OIIMOKAMHU UM HE OTBETUII Ha
KOHKPETHBIE BOIIPOCHI.
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Kpurtepuu oueHMBaHHSI BHINOJHEHUS KOHTPOJbHON padoThl (TEKYLIHIl KOHTPOJb
¢opmupoBanus kommnerenuuu IMK-1)

Omauuno: paboTa BBHIIOJIHEHA B COOTBETCTBMM C TpeOOBaHMSMH, BHIOpaHHAs Tema pac-
KPBITA IOJTHOCTBIO, MaT€pPHall aKTyaJIeH U JOCTaTOYEH, CTYACHT YeTKO U 0e3 OIMOOK OTBETHII Ha
BCE KOHTPOJIbHBIE BOTIPOCHI.

Xopowio: paboTa BBHIIIOIHEHA B COOTBETCTBUU C TPEOOBAHUSIMHM, BEIOpaHHAS TeMa PaCKpbI-
Ta, MaTepUaJl aKTyaJIeH, CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHHUSIMH.

Yoosenemeopumenvro: paboTa BBINOJIHEHA B COOTBETCTBUH C TPEOOBAHUSMH, BBHIOpaHHAS
TE€Ma YaCTHYHO PACKPHITA, 0 aKTYaJbHOCTH JOKJIa/la €CTh 3aMEYaHusl, CTYJACHT OTBETHUJI HAa BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSAMH.

HeyoosnemeopumenvbHo: CTyJeHT HE TIOATOTOBMII pabOTy WM MOATOTOBWI paboTy, HE OT-
BEUAIOIYI0 TPeOOBAHUSAM, OTBETHJI HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH WJIM HE OTBETHJ Ha
KOHKPETHBIE BOIIPOCHI.

Kpurepun oneHUBaHUs BBINOJHEHUS 32/1aHUIM B TeCTOBOM (popme (TeKyLUMH KOH-
TpoJb popmupoBanus komnerenuuii IK-1)

[To uToram BBINIOJHEHUS TECTOBBIX 3a/laHUM OLEHKA MPOM3BOAUTCS MO UYeThIpeXOaiib-
HOM 1mikane. [Ipu npaBUIbHBIX OTBETaX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amgaHuit — OLEHKA «Y0081emME8OPUMENILHON,

MmeHee 51% - OlleHKa «Hey0081emeopumesbHO».

Kpurepun ouneHMBaHHMsA YCTHOro omnpoca (TeKymui KOHTPOJIb (POPMHPOBAHUSA
komnerenuuii [K-1):
Omauuno: CTYAGHT Y€TKO, TPaMOTHO M MPAaBHJIBHO OTBEYAET HA IMOCTaBJIEHHBIA BOIPOC,
dbopMynupyeT NOHATHUS U ONIPEICTICHHUS.
Xopowio: CTYAEHT JieNaeT He3HAUMTeNIbHBIE OMIMOKM B OTBETE HA BONPOC U B (HOPMYITH-
POBKax MOHSATHUM U ONpPEICTCHUM.
Yooenemeopumenvro: CTyIeHT AeNaeT OMMOKKA B OTBETE HA BOIIPOC, HETOYHO U C OIIHO-
KaMu (POPMYITHPYET MOHITHS U OTPEIeIICHUS.
Heyooenemseopumenvno: CTyIeHT HE MOKET OTBETUTh Ha IMOCTABJIEHHBIM BOMNPOC U AATh
(bOpMyITUPOBKH MOHATUI U OMIPEICTCHUIA.

7.3. Tunoevle KOHmMpOIbHBIE 3A0AHUA UNU UHbIE MAMEPUAIbl, HEOOXO0UMble 0114 OUEHKU
3HAHUIl, YMEHUIl, HAGLIKOG U (UU) ONBIMA 0eAmMENbHOCU, XAPAKMEPUYIOUUX Imanst Qop-
MUpPOBanUA KOMNEMERYUIL 6 nPOYecce 0C60EHUs 00PA306amMenbHON NPOZPAMMBL

KoHTpoJibHBIE BONIPOCHI K 324eTy (IPOMEKYTOYHbIN KOHTPOJIb)

1. TIpeamer u 3a1a4u MUKPOOMOIIOTUH, KpaTKasi UCTOPHUS €€ pa3BUTHsA. MeCTO MUKPOOHOIOTHH
B 9KOJIOTUYECKOM MOHUTOPHUHTE.

2. PaznooOpaszue ¢opm xuzHu Ha 3emie. CoBpeMEHHBIE NPEICTaBICHHS O TOJOKEHUU

MHKPOOPTaHU3MOB B MUPE KUBOTO.

MuKpoOpraHu3Mbl Kak BaKHEHIIINE KOMIIOHEHTHI OMOC(epHI.

DykapuoTHdecKas KieTka, ee ¢Gopma, CTpOeHHWE W XUMHUYeCKHid coctaB. (OCHOBHBIC

ouonomumepsl dynuta — Oenku, JJHK, PHK, monucaxapunbt u naumunel. VX crpoenue u

GyHKIHIH.

5. IpokapuoTtnueckas kjetka. dopmMa W XUMHYECKHI COCTaB MPOKApUOT. bakrepuaibHOE
anapo. Ero crpoenue u gynkuuu. [{utonnazma u memOpansl. Pudéocomsr.

6. OcHOBHbIE OHOMONMMEpPHI MPOKAPUOT: OENKW, TOTUCAXapHAbl, IUNUABL. YUacTHe
OMOTOIUMEPOB B MEXKKJIETOUHBIX PETYJISAIUIX.

~ow
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10.

11.
12.
13.

14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

Knerounasi cTeHKa MPOKapHOTHUECKON KIIETKH, €€ cTpoeHue u ¢pyHkuuu. Oxpacka OakTepuii
no Meroay I'paMma — BaKHBIM AMArHOCTUYECKHM Tpu3HaK. Kamcynbl M CIM3HUCTBIM CIOM.
Kryruku u noasmwxHocTh. [Tnmn u pumOpun.

Muxkpockor. TexHuka MUKPOKOITUPOBAHHUS.

CnopoobpazoBanue 6akrepuii. CTpOCHHE CIIOPHI.

OcHOBHBIE CHCTEMAaTHUECKHE TPYIIbl OakTepuid M MX XapakTepuctuka. Poib kaxmon
TPYIIIBI B TPUPOTHBIX OMOIIEHO3aX.

0O0630p cucTeMbl IPOKAPHOT (XapaKTEPUCTUKA OT/IEIbHBIX TAKCOHOB).

OTnuuuTenbHbIe 0COOEHHOCTH 3YKapuOTOB OT MMPOKAPHUOTOB.

MunenuanbHbie TPHOBI: OCOOEHHOCTH OHOJIOTHUYECKOW OpraHu3aIllid TPUOOB, CIIOCOOBI
Pa3sMHOKEHUS, KIIACCH(PHUKAIINA.

XapakTepucTuKa OTAEIbHBIX MpeACTaBUTENCH rprOOB U X POJIb B OMOTEXHOJIOTHH.
Hpoxoku. CTpoeHue, pa3MHOXKEHHE, KiIaccupuKaIus.

Bupycsi, 6akrepuodaru. CTpoeHue, pojib B OMOTEXHOJIOTHH.

MexaHu3M MOCTYIUICHUS MUTATEIbHBIX BEIIECTB B KIETKY.

Tunsl nuTaHuss MUKpoOpraHu3MoB. OCHOBHbIE UCTOYHHKU OPTaHMYECKUX BEIIECTB, MaKpO-
¥ MHUKPO3JIEMEHTOB.

CniocoObl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

[lepnonuyeckoe KynbTUBHpOBaHHE. HempepbIiBHOE KyIbTUBUPOBAHUE.

XapakTepucTUKa MNUTATeNbHBIX cpel. lcmonb3oBaHHWE MNHUTATENbHBIX  Cped  JUIs
UICHTU(PHUKAIIMA MUKPOOPTaHU3MOB.

HakonutenbHble KynbTypbl M TPHUHLHUI SJIEKTUBHOCTH. MeETOAbl BBIACICHUS YHUCTHIX
KYJIBTYD.

JeiictBue Qusnyeckux (HakTOpOB Ha KUZHEACSITEIbHOCTh MUKPOOPTaHU3MOB (BJIQKHOCTD,
paauanys 1 BUANMBIA CBET, OCMOTHYECKOE JIaBJICHHE).

Bnusinue TemnepaTypsl Ha KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB. METO/ b CTepHIIN3AlINH,
OCHOBaHHBIE Ha JCWCTBUU TEMIIEPATYPHI.

3nayenne  Qusuko-xumuueckux  (akropoB  (pH, rH2) B  xu3HemesATENbHOCTH
MHUKPOOPTaHHU3MOB.

AKTHHOMUIETBI, MUKOILJIa3Mbl, PUKKETCUH, [TuaHoOakTepru. OCOOEHHOCTU UX CTPOEHUS U
pOJIb B IPUPO/IE.

ITonstre MeTabonm3ma, kataboan3ma, anaboan3Ma. X B3anMOCBSI3b.

@DepMeHTHI: CBOMCTBA, KIaCCU(PHUKALIHSL.

Mexanusm nelcTBrs HepMEHTOB.

OcobeHHoCTH (PepPMEHTATUBHOTO KaTalln3a.

OcHOBHBIE 3aKOHOMEPHOCTH KHHETHKH (DEPMEHTATUBHBIX PEaKIHil.

AspoOHoe npixanue. [IpakThueckoe HCIONB30BaHME OSTHUX IPOLECCOB, UX 3HAUYEHHE B
OYHCTKE TEXHOTEHHBIX TOTOKOB M O0BEKTOB OKPY>KAIOIIEH CPEIbI.

CriuproBoe OpoXeHHe: XUMU3M, XapaKTepUCTUKA BO30OyIUTENEH.

Mono4yHoKkHCI0€ OpOKEHNE: XUMHU3M, XapaKTEPUCTHKA BO3OYIUTEICH.

MacnsHokuca0e OpoXKeHne: XUMHU3M, XapaKTepUCTHKA BO30yIUTENEH.

Dk30 u sHA0PEepMenThl. Ponib pepMeHTOB B mporecce MmeTaboausma.

['eHeTHKa M M3MEHYMBOCTh MHUKpOOpraHu3MoB. IloHsTHe o reHorune u QeHorurne. Buabl
U3MEHYHBOCTH.

Myranuu, mytareHsl. WHaynupoBaHHBIM MyTareHe3. OCHOBHbBIE MOHSATHS O CEJIEKLUUHU
MHUKPOOPTaHU3MOB W TEHHOW WH)KEHEPHUH.

Omnpenenenue OUMOTEXHOJIOTHH, €€ 3aJa4d, MeTOJbl, 00BeKThl. CTpyKTypa THIIOBOI
OMOTEXHOJIOTMYECKON CUCTEMBI: CyOCTpaT U MPOAYKT, OMOJIOTMYECKUN areHT, TEXHOJIOTUs U
PEKUM.

OcHOBHBIE HaNpaBJIeHUs] ONOTEXHOJIOTHH.

TpaauunoOHHBIE BUIBI CHIPBS U IEPCIEKTUBHBIE 17151 OMOTEXHOIOIUU cyOcTpaThl. [IpuHIMITET
NEHCTBUS W KOHCTPYKIIMH OHMOpEaKTOpOB: JabOpaTOpHBIC, MWIOTHBIE W IMPOMBIIUICHHBIE
OMOpPEaKTOPBHI.
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42. CriocoObl KyJIbTUBUPOBAHMS: MEPUOJUUECKOE, HEMPEPHIBHOE, MMOBEPXHOCTHOE, TITYOMHHOE,
TBepaodazHoe. TexHomorus OMOCUHTE3a AMUHOKHUCIIOT, aHTHOMOTHUKOB.

43. OcHOBBI OMOTEXHOJOTHH (PEPMEHTATHBHOIO THIPOJIM3a LEJUTI0I036l. [lomyuenue riroko30-
(PYKTO3HBIX CHPOIIOB.

44, Cozmanre  MHUKPOOOB-TIPOIYLIEHTOB  CEJIEKIMOHHO-TEHETUYECKMM  METOAOM. [ eHHo-
UH)XEHEPHOE MOJy4eHHEe MMKpPOOOB-IpOayLeHTOB. IIpou3BOACTBO NHIEBBIX OENKOB U
AMUHOKHCIIOT.

45. [Ipon3BoACTBO BUTAaMHUHOB M aHTUOMOTHUKOB. I[IpoM3BOACTBO OMOJOIMYECKH AaKTMBHBIX
0EJIKOB ¥ TOPMOHOB (MHCYJIMH, TOPMOH POCTa, KOPTU30H, UHTEPPEPOH, HHTEPICHKUHBI).

46. bBUOTEXHOJIOIMH, OCHOBaHHbIE HA IOJIYYEHUU M MCIIOJIb30BaHUM (DepMEHTOB (IIMBOBAPEHHUE,
xJieOoTneueHne, ChIpOBapeHue u Jp.).

47. I'enernueckas TpaHchopMaiys pacTeHuil. Y CTOHYNBOCTD K repOULIUAaM U HACEKOMBIM.

48. TpaHCTeHHBIC PACTCHUS — MPOU3BOJUTENH KUPOB U TOJIUCAXapUA0OB. MI3MeHEeHHE CBOWCTB
CEJIbCKOXO035MCTBEHHBIX U TeXHUUECKUX pacteHui. KynbTypa kinerok. Kammycsl.

49. buotpancdopmanusi, GakTOpsl €€ ONpeIeIIIOIHE.

50. O6umme OpUHUUMBI — [OJYYEHHS MPOJYKTOB  OMOTEXHOJIOTMHM C  HCHOJIb30BAHHUEM
MHUKPOOPTaHU3MOB.

51. UmMmMoOunu3anust pepMEeHTOB: BUAbI IMMOOMIM3AIINH, 3a/1a4H1, TIEPCTICKTHUBBHI.

52. [lepepaboTka OTXOMOB W TOOOYHBIX MPOAYKTOB NPEIANPUATHIA C HCHOJIH30BAHUEM
MHUKPOOPIaHU3MOB.

53. Ucnonp3oBaHne MEKPOOPTaHU3MOB B Ka4€CTBE KOHTPOJISI 3arpSI3HEHUH.

54. MeTo/ibl IPOMBIIIIEHHOTO MOJYYEeHUs ATaHOIa.

55. MeraHoreHnes, MeTaHOOOpa3yrome OakTepHuH.

56. Ctounble Bojibl. CaHUTapHO-OMOJIOTNYECKask OLIEHKA KaueCTBa BObI.

S7. llpuHiunuanbHas CXeMa OYMCTKH CTOYHBIX BOJI.

58. Mukpodiaopa NpUPOAHBIX Cpei: IOYBBI, BO3AyXa, BOJbl. POpMbI B3aMMOOTHOLICHUN
MHUKPOOPIaHU3MOB.

59. MukpoObl 1 OuoTa: pacTeHHsl, XUBOTHBIE W 4YeJOBEeK. PHUTONATOTEHHBIE M TAaTOTEHHBIC
MHUKPOOPIaHU3MBbl, Mapa3suTu3M. PacturenbHo-OakTepuanbHbli cuMOuo3. IIpakrnueckoe
NPUMEHEHHE B arpOTEeXHUYECKOU MPAKTUKE.

60. ®u3uosorus pacTeHui - onpeaeneHune, IpeaAMeT U3yUeHUs, 3a1a4l U METObI.

61. bBuomemOpansl. CTpyKTypa U GyHKINH.

62. benxu u amuHokucnoTsl. CTpoenue u ¢pyHkuuu.buocunTes 6enka. buocuHTes aMUHOKUCIIOT.

63. Jlumnapel. YrineBoasl. CTpoeHne, KitacCHPUKAMS U QYHKITUH.

64. HyknennoBble kuciaoThl. CTpoeHne U QyHKIHUH.

65. ®epMEeHTHI 1 BUTAMHHEI.

66. OCOOCHHOCTH CTpPOEHUs] pacTUTENbHBIX KieToK.lluromnasmMa u  oOpraHeiuibl  KJIETOK.

Crpoenue u ¢pyukiuu. Kinerounoe aapo. Ctpoenue v pyHKINU.

67. OOMeH BemlecTB M MOTOK B3HEPruM B kHUBOM. Ilmactuueckuil, MHGOPMAIMOHHBIA U

HSHEPTreTUYECKHUI OOMEH.

68. Bosa u ee ponb B OM0JIOTHUECKUX cUcTeMax. bruoiornueckue ocOOEHHOCTH BO/Ibl. MeXaHu3M

NOOBIBaHUS BOJBI. TpaHCIIOPT BOBI.

69. PacTutenbHas KieTka Kak OCMOTHYECKas cUcTeMa. BOTHBIH M XMMHYECKUI MOTEHLHUAI.

Bonansiii 6ananc. Tpancnupanus, GyHKIIHS.

70. ®yHKIMKM  MaKpo- M MHKpPODJEMEHTOB. MexaHu3M  JOOBIBaHUS  IHUTATEIbHBIX

a1eMeHTOB.JIUCT Kak opraH HH(pOpPMAIUK O MUTAHUU PACTEHUS.

71. Metaboau3M B KOpHEBOI cucteme. Pojb MUKpOOPraHU3MOB B TUTAaHUH PACTEHHM.

72. Muxopu3za. Buasl cumOmno3a pacTeHuil ¢ KUBBIMH cUcTeMaMu. DU3NOIOTHYECKUE OCHOBBI

NpUMEHEHHUS y00peHuil.

73. buocdepnast poib poTocuHTe3a. DHEpreTHKa HOTOCHHTE3a. XEMOCHHTES.

74.Jluct xak opraH ¢orocuHTe3a. IIMrMEeHTHBIE CHCTEMBL. JHepreTuka (HOTOCHHTE3A.

®dotocunte3. CBeroBas dasza (dhoTonus).

75. ®otocunte3. TemuoBas (aza (ukn KanpeuHa).Cs - myTh OTOCUHTESA.

76. ®otoasixanue. [Tytn accumusiun CO». [Ipixanue. @yHkIuu. [[pxaTenbHbid KO3 OUIMEHT.
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77. qeixanue. ['mukonu3. ukn KpeGca. bBpoxxenue, GyHKIHH.

78. I'mnokcunaTHbIN MUK abixanus. [leaTo3odochaTHbIN UK TbIXaHUS.

79. ®a3sbl pocta pacteHu. [lepHoguuHOCTh POCTOBBIX MPOIeCCOB. DUTOTOPMOHBHI.

80. Tpornusmel pactrenuii. OcoOeHHOCTH (HOPMHUPOBAHMS TTOOETOB y Pa3HBIX JPEBECHBIX MOPO/I.
AnukanpHOe JoMuHUpoBaHue. [losspHOCTh pacTeHuii.

81. OcHOBHBIE  dTambl  pa3BUTUS  pacTeHUil. DU3MONIOrMYEcCKWe OCHOBBI  I[BETEHUSI.
[TeproaAMYHOCTH TJIOIOHOIICHHSI B 00pa30BaHUS IIUIICK y JPEBECHBIX PACTCHUM.

82. ®usnonorus npopactanus cemsiH. OU3MOIOTUs BEreTaTUBHOrO pa3MHokeHus. dusnonorus
npuBUBOK. DU3MOIOrHUecKe OCHOBBI YEPEHKOBAHUSI.

83. ®usnonorus crpecca. Ctpeccopbl. 3amUTHbIE (QYHKIMM BTOPUYHBIX METaOOIUTOB.
MexaHu3m aganTaluu K CTpECCOpam.

84. YCTOMUMBOCTh PACTEHMHA KakK pe3yJbTaT Mpolecca aganTaiuu. XOoJ0JI0yCTOWYHUBOCTb.
Mopo3zoycroitunBocTb. Teopus 3akannBaHusi. 3MMOCTOMKOCTb.

85. XapocroiikocTh. 3aCyX0yCTOHYMBOCTh. AanTamnus pacTeHui K HepocTaTky O.

86. ConeycroitunBocTh. ['a3oycroiiunBocTh. DHU3UONIOTUS YCTOMYMBOCTH K HACEKOMBIM.
OU3NOIOTUYECKUE OCHOBBI AJICIONATHH.

87. IlyTn MOBBIIEHUS] YCTOMYUBOCTH K cTpeccopaM. PU3HOIOTHS TOPOJICKUX PACTCHHM.

Bonpocs! 111 KOHTPOJIbHOH PadoThI (TeKYIIMii KOHTPOJIb)

=

MUKpOOpraHU3MBbI KaK BaKHEUIIIHE KOMIIOHEHTHI OMOC(EpHI.

2. DyKapHOTHYECKas KJIeTKa, ee (opMa, CTPOCHUE B XUMUYEeCKHid coctaB. OCHOBHBIE OHMO-
nonumepsl syuuta — Oenku, JJHK, PHK, nomucaxapuasl u nunuasl. X cTpoeHune u
(GYHKIHH.

3. Ilpokapuoruueckas kierka. Popma U XMMHUUYECKHI cocTaB MpokapuoT. bakrepuanbHoe
saapo. Ero crpoenne u ¢pynkmun. L{utorurazma u memOpansl. Pubocomel.

4. OcHOBHbIE OMONOJIMMEPHI IPOKAPHOT: OENKHU, MOJMCAXapuabl, JIUIUAbL. YdyacTue 61omno-
JIMMEPOB B MEXKKJIETOUHBIX PETYJIALUIX.

5. Kierounas creHka NpOKapuOTUYECKON KJIETKH, ee cTpoeHue U GpyHkuuu. Okpacka 6ak-
TEepUH 110 MeTOy I'paMMa — BayKHBIN AMArHOCTUYECKUHN NpU3HAK. Kancynsl U cam3ucTsIi
cioit. XKryruku u noasmwxkHocTs. [Inmm u pumOpun.

6. Mukpockon. TexHuKa MEKPOKOITPOBAHHUSL.

Cnopoo0Gpa3zoBanue 6akrepuii. CTpoeHHE CIIOPHI.

8. OcHOBHBIE CHCTEMaTHYECKHE TPYNIBI OaKTepuil M WX XapaKTepHUCTHKA. Poib KaxmIoi
IPYMIIbI B IPUPOJHBIX OMOIIEHO3aX.

9. O030p CUCTEMBI IPOKAPHOT (XaPAKTEPUCTUKA OTJCITHHBIX TAKCOHOB).

10. OtnmnunTenbHbIE OCOOEHHOCTH HYKaPUOTOB OT IPOKAPUOTOB.

11. MunenuanbHbie TPUOBI: OCOOCHHOCTU OMOJIOTHYECKON OpraHu3aIuu TpuOoOB, CIOCOOBI
pPa3sMHOXKEHUs, KiIacCHU(pUKaIIUSL.

12. XapakTeprcTruka OTAeIbHBIX MPEICTaBUTENCH TPHOOB M UX POJIb B OMOTEXHOJIOTHH.

13. poxoxu. CTpoeHue, pa3MHOKEHHE, KIacCU(UKaIIHSL.

14. Bupycsl, 6aktepuodaru. CtpoeHue, posib B OMOTEXHOIOTHH.

15. MexaHu3M NOCTYIUIEHUS TUTATENbHBIX BELIECTB B KIIETKY.

16. Tunsl uTaHUs MEKPOOPraHU3MOB. OCHOBHBIE HCTOYHHKH OPTaHUYECKUX BEIIECTB, MaK-
PO- ¥ MMUKPOAJIEMEHTOB.

17. Crioco0O»! KyJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

18. Ilepuoanyeckoe KyaIbTUBHPOBAHUE.

19. HenpeprIBHOE KYJIbTHUBUPOBAHHE.

20. XapakTepHcTUKa MUTATENbHbIX cpel. Vcrnonb30BaHNe MUTATENbHBIX Cpel Ui WICHTHU-
¢buKaluu MUKPOOPTraHU3MOB.

21. HakonuTenbHble KYJAbTYPHl M HPUHIUI 3JIEKTUBHOCTH. MeETOAbI BBIJENEHHUS YUCTBIX
KYJbTYD.

22. JleiictBue (Qusnueckux (PaKTOpPOB Ha KU3HEAEATENBHOCTh MUKPOOPTaHHW3MOB (BIIaX-

HOCTb, paualvs U BUAUMBIN CBET, OCMOTUYECKOE JIaBJICHHUE).
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23. Biiusinue TeMiieparypsl Ha )KU3HEAEATEIIbHOCTh MUKPOOPTaHU3MOB. METO/bI CTEpUIIH3a-
IIUH1, OCHOBAHHBIE HA JICHCTBUU TEMIIEPATYPBHI.

24.3nauenue uzuko-xumuueckux akropon (pH, rH2) B xu3HeaeATeNbHOCTH MHUKPOOpPTa-
HU3MOB.

25. AKTHHOMHMIIETBI, MUKOIUIA3MBbl, pUKKETCUH, [IHaHo0akTepr. OcOOEHHOCTH UX CTPOCHUS
U pOJIb B IPUPOJIE.

TeMbl npe3eHTAUME (TEKYIUMA KOHTPOJIb)

1. ®yHKIMH TOYBEHHBIX MUKPOOPTraHU3MOB. OCHOBHBIE (PU3HOIOTUYECKH U CTPYKTYPHBIE TPYII-
IIbl IOYBEHHBIX MUKPOOpPraHu3MoB. KoHIeNus aBTOXTOHHBIX U QJUIOXTOHHBIX I'PYII MHUK-
poopranusmoB 1o C.H. Bunorpanckomy. Dxosornyeckas crparerus Mukpooprannsmosn (K-
crpaterusi, R-crparerus, L-ctparerus). MeToab! n3y4eHUsl U KOJIUYECTBEHHOIO yuyeTa MHUK-
POOPraHnu3MOB MOYBBI. POJIb MUKPOOPTaHW3MOB B JKU3HU pacTeHU. PusocepHbie MUKpO-
OHOLIEHO3BI.

2. Tumnbel OUONOTMYECKUX CBA3CH B MHUpE MOYBEHHBIX MUKPOOPTraHW3MOB. B3anmMoOTHOIICHHS
MEXIYy MUKPOOPTaHU3MaMHU U BBICHIUMHU PACTCHHUSAMU. DNMUPUTHBIE MUKPOOPTaHU3MBI pac-
TeHui. CUMOM03 MHKPOOPraHU3MOB ¢ pacTeHUusMU. KiyOeHbKOBbIE OakTepHH, MUKOpPHU3A.
Pa3BuTne Ha pacreHUsX (UTOMATOTCHHBIX TpuOOB. McCroib30BaHWE ITOJIC3HBIX CBOWCTB
MUKpPOOPTaHU3MOB B JIECHOM XO3siiicTBe. bakrepuanbhbie ynoOpeHus. buomecTunumsi.
Muxkpobuonorndyeckas MeTadoIu3aus IPEeBECHBIX OTX0J0B. Puzocdepnas Omopemenna-
Ul

3. Ponp MukpoopranuzMoB B 001eM KpyroBopote a3ora B Ouocdepe. Cxema OHOIOTHYECKOTO
KpyroBopora a3ora B npupoze. [Ipomneccer ammMoHnpuKauy, HUTPUPUKAIIH, ISHUTPUDH-
karuu. Dukcarysi MOJICKYJIIPHOTO a30Ta CBOOOJHOKUBYIIUMH U KIIyOCHBKOBBIMU MHKPO-
opranuzMamu. MexaHu3m (puKcanuu a3ora.

4. Metaboiu3M yriaepoaHbIX coeauHeHnd. Cxema OMOJIOrMYecKOro KpyroBopoTa yriepoja B
o6uocepe. Porbs MUKPOOPraHU3MOB B pa3fioKEHUH LEJTION03bI, TEMUIISIITIONIO3bI, JINTHUHA,
JUTIMJIOB, U B MPEBpAIICHUsAX yriepoja, a3oTa, cepbl, ¢ocdopa. A’pobHoe U aHa’dpoOHOE
OKHUCJICHHE IIEJUTI0JIO3bl. MUHepanu3aiusi OpraHudecKuX COCTUHEHUH MUKPOOPTraHU3MaMU
B JIECHBIX OMOIICHO3aX.

5. Muxkpodopa Boabl. Baknelilme rpymnmsl NpokapuoTOB BOJAHBIX 3kocucTeM. Komu-tutp n
KOJIM-WHJEKC KaK MHAWKATOPHI CTEMEHU 3arpsi3HeHus BoJ0oeMOB. Mukpodiaopa Bo3ayxa.
KavecTBeHHBIN M KOJTMYECTBEHHBIM COCTAB MUKPOOPraHM3MOB. METOIbl KOJTUYECTBEHHOIO
y4eTa MUKPOOPraHU3MOB BO3yXa

3aganus B TecToBOH (popme (TeKyIHil KOHTPOJIb)

1. Yro Bxoaut B coctaB Hykieotuaa JHK:
a) pubo3a;
0) ne3okcupunbo3a;
B) IIUTO3MH,;
) ryanuH?

2. Kakwue mypuHOBBIE OCHOBaHUS BXOAAT B cocTa JJHK:
a) aJICHUH;
0) IUTO3WH;
B) T'yaHUH?

3. Kakue nupuMuanHOBBIE OCHOBaHUS BXOAAT B coctaB PHK:
a) ypauum;

17



0) TUMUH;
B) IIMTO3UH?
4. Kakue mapbl a30THCTBIX OCHOBaHUH 00€CIeYnBaIOT KOMIJIEMEHTAPHOCTh?
a) aJICHUH-YPaIlWI,
0) aJIcCHUH-TUMUH;
B) IIUTO3UH-ypaIui?
5. Cxkonbko HykineoTuaHbIX Lemneil y PHK:
a) OJHa;
0) nse;
B) TpH?
6. Kakumu cBs3smMu coenuHs0TCS Hykieotuaabie nenu JJHK:
a) CyIb(OUIHBIMU;
0) BOJIOPOHBIMU;
B) IENTHUIHBIMH?
7. Yro Takoe XpomMocoMma:
a) MOJIeKYyJIa;
0) MOJIEKYJISIPHBIH arperart;
B) opraHou?
8. Kakwue tunel PHK n3BecTHBI:
a) MaTpUYHasl;
0) pubocomHas;
B) IIUTOIIA3MEHHAS;
') TpaHCIIOpTHAsA?
9. Ckonbko k0J0HOB B TpancnopTtHoii PHK:
a) OJIMH;
0) Tpu;
B) CEMBJIECHT;
T) Thicsiua?
10. CxonbkO aMUHOKHCIIOT MEPEHOCUT 3a OJuH pa3 TpancnoptHas PHK:
a) OJHY;
0) nBe;
B) MHOT0?
11. Ckonbko octaTkoB hocdopHoit kuciaoTsel umeercs B AJ1D u ATO:
a) OJIVH;
0) nBa;
B) Tpu?
12. 3arpaunBaercs 1 pepMEeHT, y4acTBYIOIINUN B ONOXUMHUECKON peakInu:
a) na;
0) ner?

13. 13 4ero cocTosAT 1enu NpocToro Genka:
a) U3 aMUHOKHCIIOT;
0) U3 OpraHUvYECcKUX KHCIOT?
14. Yo npexacrarisieT co00i BTOpUYHAS CTPYKTYpa MOJICKYJIbI OeJKa:
a) LeTb;
0) rnoOymy;
B) CIMpaib?
15. Kakwue cBsI3M MKy aMUHOKHCIOTaMH 00ECIIEYMBAIOT MEPBUUHYIO CTPYKTYpY Oerka:
a) NeNTHIHbIE;
0) BOJIOPOIHBIE;
B) cynbhuaHbIe?
16. Yro Takoe HacnencTBeHHAs WHpopmanus, 3anoxxeHHas B JIHK:
a) MOCJIE0BATEIBbHOCTD a30TUCTBIX OCHOBAHUM B HYKJIEOTUAHON LEMH;

0) mocienoBaTeTbHOCTh (HOCHOPHBIX OCTATKOB B HYKJICOTHIHOM IIEIIH;
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B) MOCJIEI0BATEILHOCTh CaXapoB B HYKJIEOTUIHOM 1enu?
17. Ot gero 3aBUCHUT COCTaB O€JIKa, CAHTE3UPYEMOTO B KIIETKE:
a) OT COCTaBa yreBOOB;
0) ot cocrara JIHK;
B) OT COCTaBa JUMUOB?
18. Yto BXOIUT B COCTAB MPOTEHIOB:
a) aTOMbI METAJIJIOB;
0) BUTAMUHBI;
B) MOJICKYJIbI aMUHOKHUCIIOT;
T') XJIOPOILIAcThI?
19. Monekynbl pepMEHTOB 3TO:
a) JKHPHI;
0) yrJieBoJibl;
B) OCJIKH;
I') OPraHMYECKUE KUCTIOThI?
20. Kak Bo/1a MPOXOUT MO PACTCHHIO:
a) 10 CPEAMHHBIM TUTACTUHKAM;
0) 1Mo UTOILIa3ME;
B) M0 KJIETOYHBIM 000J104KaM?
21. Korga XpoMOCOMBI UMEIOTCSI B )KUBOI KJIETKE:
a) BCerja,
0) B uHTEepdase;
B) B IIEpUOJL JICJICHUS KJIETKU?
22. Kakue MOJIeKyJIbl BBIICISIOTCS U3 MUTOXOHIPUN KaK KOHEYHbIC TPOIYKTHI:
a) YIJIEBOIbI;
0) KUPBI;
B) ATD?
23. Kakue MoJIeKyIIbI JIETKO MPOXOAT Yepe3 MOPHI siipa MPU CHHTE3¢ OSIIKOB:
a) IHK;
0) yrJieBoJI0B;
B) aMHUHOKHCIIOT?
24. Kakve MOJIEKYJIbl HAKATUTMBAIOTCS] B MATPUKCE XJIOPOIIACTOB Y B3POCIIBIX PACTCHHIMA
YMEPEHHOU 30HBI:
a) JKUPBI;
0) yrieBosl;
B) Oenku?
25. Kakue MomneKkyInbl CHHTE3HpyeTcs B anmnapare [ onbmku:
a)yTJIeBOJIbL;
0) XKUpBI;
B) xsiopodrn?
26. UTo Takoe MUHOIMTO3:
a) MPOHUKHOBEHHE BEMIECTB Uepe3 IIa3MaJIieMMy B KIIETKY;
0) BbIIETICHUE BEIIECTB U3 KIETKU;
B) MMPOLIECC MTEPEX0/ia BEMIECTB U3 OPTaHOM A KIIETKH B IPYTOi OpraHoua?
27. Kaxk ocymiecTBisieTcs 0OMEH BEIIECTB MEXKIY ABYMS Pa3HBIMU KIIETKAMU:
a) uepe3 BTOPUIHYIO 000JIOUKY;
0) yepes MIa3MoAeCMbI?
28. Kaxkoii mporiecc uaeT Ha KPUCTaX MUTOXOHIPHIA:
a) okucIuTensHoe pochopuIpoBaHue;
0) porodochopunuposanue?
29. Kakue rpymnibl MOXHO Ha3BaTh (PYHKIIMOHAIBHBIMA Y aMUHOKHUCIIOT:
a) TUAPOKCUIIBHYIO;
0) KapOOKCHITbHYIO;
B) aMHHOIpynna?
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30. CKOIbKO «HE3aMEHUMBIX) (PACTUTENBHBIX ) AMUHOKHUCIIOT BBl 3HACTE:
a) TTh;
0) IBaJIaTh;
B) IISATHJICCAT;
r) cTo?
31. Kakue u3 nepeuncieHHbIX CBONCTB OTHOCSTCS K CBOMCTBAM MOJIEKYJ OEJIKOB:
a) TuIpooOHOCTE;
0) aMm(pOoTepHOCTH;
B) ruIpopUIbHOCTH?
32. YrieBoJ caxaposa:
a) MOHOCaxapu/;
0) monucaxapuna?
33. KpaxMai OTHOCHUTCS K:
a) MOHOCaxapam;
0) nmonucaxapam?
34. Kakyro UMEIOT XUMUYECKYIO MPUPOY MEKTUHOBBIE BELIECTBA: 3TO
a) JKUPBI;
0) monucaxapusl (YrieBoabl);
B) Oenku?
35. 'eMHLIEIUTFOI036] OTHOCSTCSA K:
a) Oenkawm;
0) xxupam;
B) yriieBogam?
36. KireruaTka (11€1110J1032) SIBJISICTCS:
a) CIIUPTOM;
0) XHupowm;
B) OPraHUYECKOUN KUCIOTOM;
I) nosuucaxapuaom?
37. Uto nmpencTaBisrOT COO0M KUPHI:
a) coYeTaHue TPEXaTOMHOTO CIIUPTA IIIHIIEPUHA U BRICOKOMOJICKYJISIPHBIX KUPHBIX KHCIIOT;
0) aMUHOKHUCIIOTHBIE [N, COETMHEHHBIE MENTUAHBIMU CBS3SIMH;
38. Kakne KuCIIOTH MPUHUMAIOT y4acTHe B (POPMHPOBAHUH KUPOB:
a) MaJTbMETHHOBAS,
0) cepHasi;
B) CTeapuHOBAs;
I') BaJIepUaHOBas;
1) oJIenHOBast?
39. Yro Takoe KopepMeHT:
a) 0enok;
0) neOenkoBas yacTh hepmenTta?
40. Yem xapakTepuszyercsi CBOMCTBO aM(pOTEPHOCTH MOJIEKYII:
a) MPUCOETUHEHNEM MOJIEKYJT BOJIBI,
0) moTepeit OTAEeNbHBIX HOHOB;
B) HAJIMYKMEM CBOOOIHBIX 3aps/I0B B MOJICKYJIE;
T') IPOSIBIICHUEM CBOMCTB KUCIIOTHI WM IIEIOYX B BOJHBIX pacTBopax?
41. MukpoOHOIOTUs — 3TO HayKa:
a) 0 MeNbYalIuX, HEBUIUMBIX HEBOOPYKEHHBIM TJIa30M, OpraHuiMax; a) Mopdonoruu, pusmo-
JIOTUH, OMOXUMUH M SKOJIOTHH IPOKAPHUOTOB;
0) KU3HEIEATSILHOCTH SyKapruOTOB;
B) )KH3HENIEATEIIHHOCTH BUPYCOB;
T) )KU3HEJEATEIILHOCTH MPOCTEHTIIHX.
42. I1epBOOTKpBIBATEIb MUKPOOPTaHU3MOB:
a) P. Kox;
0) JI. Ilactep;
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B) A. BaH JleBeHryK;
r) 1.11. MeuHuKOB;
n) .. NBaHOBCKUH.

43.

OTansl Pa3BUTHUA MI/IKpO6I/IOHOFI/II/IZ

a) UCTOPUYECKUI;

0) MOp(OIOTHYECKHUIA;
B) (PM3HOIOTUYECKHIA;
T') 9KOJIOTHYECKUH;

1) TEHHO-MHKEHEPHBIM.

44,

K IIpOKapuoTaM OTHOCATCA:

a) IPOXIKU;
0) BOJIOpOCIIH;
B) TpHOBI;

r) OaKkTepuu;
1) BUPYCBHI.

45,

K QYKapuoTaM OTHOCATCA:

a) MpoCTENIINE;
0) BosIopoCH,;
B) TpHOBI;

r) OaKTepHH;

1) BUPYCBHI.

46.

OtcyrcTBUE B OaKTepUanbHOM KileTKe 0()OPMIIEHHOTIO si/ipa YKa3bIBaeT Ha IPUHAIJICK-
HOCTb OaKTEpHl K OpraHu3Mam:

a) MPOKapHOTaM;
0) syKapuoTtawm;
B) aBTOTpodam;
r) rereporpodam;
1) KOITHOTpodam.

CoNOR~LONME

P
=

N
w N

14.
15.
16.
17.

18.

Bomnpocsl 111 MOATOTOBKH K YCTHOMY ONIPOCY (TeKYIUMii KOHTPOJIb)

Kakne xuMuueckue 3JeMEHTHI BXOAST B COCTAB KIETKH?

Kakue HeopraHnyeckue BemecTBa BXOASAT B COCTAaB KIETKH?

KakoBo 3HaueHUE BOJBI IS )KU3HEAEATCIbHOCTH KIETKH?

Kakue comu BXOJAT B COCTaB KJIETKHU?

KakoBo 3HaueHue aist KIETKU coieil a3oTa, pocdopa, kanus, HaTpusa?

B uem pa3Huia MexJ1y OpraHnuyecKUMU U HEOPraHUYECKUMH BelecTBaMu?

Kakue ycnoBust HeoOxoauMbl AJisi OuocuHTe3a 6enka?

KaxkoBa pons JIHK B npouecce 6uocunresa Oenka?

Kakum oOpaszom mnpexoauT nepenada (tpaHckpunius) uHpopmauuu c¢ JJHK Ha
PHK?

.KaxoBa ponp u-PHK B nporecce 6mocunresa denka?

.I'ne obpasyercs, u kakue pyHKkuuu BoinosuseT T-PHK?

.Kakyro ¢pyHKIMIO U KaKOoe CTPOEHHE UMEET 30Ha KOPHEBBIX BOJIOCKOB?

.Kakyto ponb urpaer HapyxHas MeMOpaHa KOPHEBOTO BOJIOCKA B MOTJIONIEHUN BOIBI

Y MUHEPAJIBHBIX COJIEN?

Uto Takoe ocmoTuueckoe napneHue? Kakue 3006l 1uddy3un 1eMCTBYIOT B KiieTKe?
Kyna monanaer Boja n3 KOPHEBBIX BOJOCKORB?

EcTh M pa3HuIla B KOHIEHTPAIMA BHYTPUKIETOYHON Cpellbl MEXKAY KIETKAaMH KO-
pbl KOPHS W IIEHTPAIBHOTO IMHWJIWHIpPAa M KaKOW 3TO WMeeT (PU3MOJIOTHUECKUM
CMBICT?

Kak co3maercst KopHEeBOE JaBJicHHE U KaKOe OHO MMEET 3HAYCHHWE IS TMOTaJaHus
BOJbI B BECEHHUE O€3IUCTHBIE T00OeTH?

Kakum o6pazom noctynaroT MUHEpaIbHbIE BEUIECTBA U BOJAA B M0oOeTH JieToM?
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19. HazoBure Bce hyHKIIMU KOpHEH.

20.Kakue kopau GOopMUPYIOTCS TTPU BETETATUBHOM Pa3MHOXEHHUH PACTECHMI?

21.KakuM METOJ0M MPOBEPSIOT 3HAUCHUE PA3TUYHBIX XUMUUYECKUX JIEMEHTOB B KU 3-
ChopmynupyiiTe 3aKOH COXpaHEHHUS YHEPTUU.

22.Ha3oBuTe TJIaBHBI MCTOYHHMK PHEPTUM Ha 3emiie, ONpeAessiomuid BO3MOXKHOCTh
KU3HU.

23.YT0 Takoe sHEepPreTUYECKUE YPOBHU B IEMU MUTAHUSA?

24.13 kakux ABYX NPOTUBOMOJOKHBIX MPOIECCOB CKJIAJbIBAETCI OOMEH BELIECTB U
SHEPTHH B OPTAaHU3ME U B KJIETKe?

25.YT10 Ha3bIBAIOT MJIACTUYECKUM OOMEHOM B KJIETKE?

26.YTo Takoe acCUMUIISIINSA?

27.Pacxonyercs mu AT® B mporecce accumuiisiiuu (aHabonuzma)?

28. Kakue BemecTBa 00pa3yroTcs B mpolecce acCuMmIsuu (anadonu3ma)?

29.Yto0 Takoe muccuMmisnus (karadoiau3m)? [louemy oHa TPOXOAUT MOITAITHO?

30. Yo xapakTepHO A KaXIO0T0 ATana U Kak 3TO CBS3aHO C UX Ha3BaHUSAMHU?

31.IIpenmeT u 3ajaud MUKPOOMOJIOTUH, KpaTKas UCTOpUS ee pa3BUTUA. MecTO MHUKpO-
OMOJIOTHH B 9KOJIOTHIECKOM MOHHUTOPUHTE

32.Heo0x0oauMoCcTh BOBHUKHOBEHHSI OMOTEXHOJIOTHH KaK HayKU U €€ MECTO B CUCTEME
HayK O KM3HH Ha 3emiie.

33.Pa3znoobpasue ¢popm xu3Hu Ha 3emiie. COBpeMEHHBIE MIPEICTABICHHS O MOJIOKEHUHI
MUKPOOPTaHU3MOB B MUPE KUBOTO.

34. MukpoopraHu3Mbl KaKk BaXKHEHUIIIME KOMITIOHEHTHI OHOC(epHI.

35.Dykapuorndeckas KieTka, ee GopMa, CTpOCHHE U XUMHYECKU coctaB. OCHOBHBIE
ouononumepsl synura — 6enku, JJHK, PHK, monucaxapuasl u aununsl. x ctpoe-
HUE U QyHKIUU.
36. [Ipokapuotuueckas kierka. opma U XUMHYECKHH cocTaB MpokapuoT. bakrtepu-
anpHOE sApo. Ero crpoenne u ¢pynkuuu. [lutonnasma u memOpansl. Pubocomer.
37.0cHOBHBIE OHMOMOIUMEPHI MPOKAPUOT: OCJTKH, MOJUCAXAPHUABI, JUIUABL. YYacTue
OMOMOIMMEPOB B MEXKKIETOUYHBIX PETyISIUIX.

38.Knerouynas cTeHKa MPOKAPUOTUYECKON KIETKH, ee cTpoeHue u (pyHkmuu. Okpacka
Oaktepuil mo meroay I'pamma — BaxHBIM nuarHoctuuyeckuil nmpusHak. Kancynsl u
cau3UCThIM cioi. JKryTuku u noaBUKHOCTE. [Iunu u pumopumn.

39. Mukpockor. TexHuKa MUKPOKOTTUPOBAaHUS.

40. CnopoobpaszoBanue 6akrepuii. CTpoeHHE CITOPHI.

41.0OcHOBHBIE CHCTEMAaTUYECKHE TPYNIbl OAKTEpUN M UX XapaKTepucTHka. Poib Kax-
JIO¥ TPYNIBI B IPUPOIHBIX OMOIIEHO3aX.

42.00630p cUCTEMbI IPOKAPHUOT (XapaKTEPUCTUKA OTJEIbHBIX TAKCOHOB).

43. OTnuuuTeTbHBIE 0COOCHHOCTH dYKAPUOTOB OT MPOKAPUOTOB.

44 MuuenuaiabHble TPUOBI: 0COOEHHOCTH OHMOJIOTHYECKOW OopraHu3alnuu rpubos, cmo-
coOBI pa3MHOXKEHUSI, KilacCuuKamus.

45. XapakTepuCTHKa OTJAEIbHBIX NMpeacTaBUTeaeH IrpuOOB U UX POJIb B OMOTEXHOJIOTHH.

46. Ipoxoku. CTpoeHue, pa3MHOXKCHHE, KIacCU(PUKAIUSL.

47.Bupycsl, 0aktepuodaru. CtpoeHue, posib B OHOTEXHOJIOTHH.

48. MexaHU3M MOCTYIIJICHHS TUTATEIbHBIX BEIIECTB B KIETKY.

49. Tunel nUTaHUS MUKPOOPTaHU3MOB. OCHOBHBIE HCTOUYHUKH OPTraHUYECKUX BEILECTB,
MaKpo- U MHKPO3JIEMEHTOB.

50.Crioco6b! KyJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB.

51.Ilepuoauueckoe KyJIbTHUBUPOBAHHUE.

52.HenpepbIlBHOE KYyJIbTHBUPOBAHHUE.

53. XapakrepucTtuka THUTATEIbHBIX cpef. Mcmonb30BaHWE NTHUTATENBHBIX Cpel s
UJEHTU(DUKAIUY MUKPOOPTAaHU3MOB.

54. HakonuTenbHbIE KYJIbTYPHl U MPUHIIHI IEKTUBHOCTH. METOABI BBIICICHHUS YUCTHIX

KYJBTYP.
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55. [leiictBue (¢usmyeckux (GakTOpoB HaA IKHUIHEAEITEIHHOCTH MHUKPOOPTaHU3MOB
(BI@XXHOCTD, pajualus U BUIUMBIA CBET, OCMOTHYECKOE JJaBICHUE).

56.BiusiHue TemmepaTypbl Ha JKM3HEAEATENbHOCTh MUKPOOPTaHU3MOB. MeTOIbl CcTe-
pUIM3alUK, OCHOBAHHBIE Ha JIEMICTBUU TeMIIEPATYPHI.

57.3nauenne pusuko-xumuueckux gakropos (pH, rH2) B xku3HEnEITEILHOCTH MHUKPO-
OPTaHU3MOB.

58. AKTUHOMHUIIETBI, MUKOIUIa3Mbl, PUKKETCHH, HHaHOOakTepuu. OCOOEHHOCTH HX
CTPOCHHUS U POJIb B IPUPOJIE.

59.IlousTue merabonu3ma, katabonu3Ma, anabonmu3Ma. MX B3aUMOCBS3b.

60. ®epmMeHTHI: CBOWCTBA, KiIacCU(UKAIIHS.

61. MexaHu3Mm aeicTBUS PEPMEHTOB.

62.0OcobenHocTH (epMEHTATUBHOTO KaTaau3a.

63. OCHOBHBIE 3aKOHOMEPHOCTH KHHETUKU (DEPMEHTATUBHBIX PEAKLIUMA.

64. AspobHoe apixanue. [IpakTuueckoe MUCIOIB30BAHUE ITUX MPOILIECCOB, UX 3HAUYCHUE
B OYMCTKE TEXHOTEHHBIX ITOTOKOB U 00BEKTOB OKPYKAIOIIEH CPe/Ibl.

65. CiupToBO€E OpOKEHHE: XMMU3M, XapaKTEPUCTHKA BO30YIUTEIICH.

66. Mono4HOKHCII0E OpOKEHHE: XUMHU3M, XapaKTepUCTUKA BO3OYyIUTEIEH.

67.MacngHokucioe OpoKeHHe: XUMHU3M, XapaKTepUCTUKA BO30OyIUTeNeH .

68. 3k30 u sHI0MepMeHTH. Ponb pepMeHTOB B Iporiecce MeTaboau3ma.

69.I'eHeTka U U3MEHYUBOCTh MUKpOOpraHusMoB. [loHsTue o reHorune u QeHOTHUIIE.
Bunasl u3MeHUYHNBOCTH.

70.Mytauuu, mytareasl. UaaynupoBanusiii Mytarene3. OCHOBHbIE TOHSATHS O CEleK-
[IUA MUKPOOPTaHU3MOB U T€HHOW WHIKCHEPHUU.

71.0Omnpenenenne OUOTEXHOJOTUH, €€ 3a7a4yu, METOAbI, 00beKThl. CTPYKTypa THUIOBOM
OMOTEXHOJIOTUUYECKON CUCTEMBI: CyOCTpaT M MPOAYKT, OMOJIOTHYECKUI areHT, TeX-
HOJIOTHS U PEKUM.

72.OcHOBHBIC HAIIPaBJICHUS OMOTEXHOJIOTHH.

73. TpaguuuoOHHBIE BUIBI CHIPbS M TNEPCIEKTUBHBIE [JIi OMOTEXHOJIOTHU CyOCTpaThI.
[IpuHUMOBI EeWCTBUS U KOHCTPYKIUH OMOPEaKTOpPOB: 1abopaTopHbIe, MUIOTHBIE U
MPOMBIIIUICHHBIE OMOPEaKTOPBI.

74. CriocoObl KyJIbTUBUPOBAHUS: MIEPUOIUYECKOE, HEMIPEPBIBHOE, TOBEPXHOCTHOE, ITY-
OunHOE, TBepaodaszHoe. TexHosoruss OMOCUHTE3a AMUHOKUCIIOT, aHTUOUOTHUKOB.
75.OCHOBBI OMOTEXHOJOTHHM (HEPMEHTATUBHOI'O THApPOIM3a Ieuttono3sl. [lomydeHue

IJII0K030-QPYKTO3HBIX CUPOIIOB.

76.Co3nnanne MUKpOOOB-IIPOJYLIEHTOB CEIEKIIMOHHO-TEHETUYECKUM MEeTOJ0M. ['eHHO-
WHXEHEPHOE MOydYeHHEe MUKPOOOB-TIPOAYIIEHTOB. [IpON3BOCTBO MUIIEBHIX OEITKOB
U aMHUHOKHCIOT.

77.1Ipon3BOACTBO BUTAMHHOB U aHTHOMOTHUKOB. [IpOU3BOICTBO OMOTOTHUYECKH AKTH B-
HbIX O€JIKOB U TOPMOHOB (MHCYJIMH, TOPMOH POCTa, KOPTHU30H, HHTEPPEPOH, HHTE P-
JEeUKHUHBI).

78.bHOTEXHOIOTHH, OCHOBAHHBIE Ha MOJYYEHUH U UCIOJIb30BaHUU (PEePMEHTOB (MUBO-
BapeHwue, xjeboneyenne, CbipoBapeHue u Jap.).

79. I'enerudeckas TpaHchopMmalus pacTeHUH. YCTONYMBOCTH K TrepOUIMIaM U Hace-
KOMBIM.

80. Tpancrennsle pacTeHUss — MPOU3BOJUTENH XUPOB U MoiucaxapuaoB. M3meHenue
CBOMCTB CEIIbCKOXO3SIMCTBEHHBIX M TEXHMYECKHX pacTeHuil. KynbTypa KIETOK.
Kamycsr.

81. buotpanchopmarius, GaKkTOPHI €€ ONpeIeIITIoNne.

82.00mue NpUHIUIBI TOJTYYEeHUSI TPOAYKTOB OMOTEXHOJIOTUH C HUCIOJIB30BAHHEM MU K-
pPOOPTaHU3MOB.

83. UMmoOunu3anus ¢epMEeHTOB: BUIbI UMMOOHMIN3AINH, 3a]]a4H, IEPCIIEKTUBBI.

84.TlepepaboTka OTXOHAOB M MOOOYHBIX MPOIYKTOB MPEANPUITHI C HCIOIB30BaHUEM
MUKPOOPTaHU3MOB.

85. Mcnosib30BaHrEe MUKPOOPTAHU3MOB B Ka4€CTBE KOHTPOJISI 3arpsi3sHEHUH.
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86. MeTo1bl TPOMBIIINIEHHOTO TOJIy4eHHUs 3TaHOJIA.

87.MeTaHoreHe3, METaHOOOpa3yromue 0aKTepHH.

88. Crounsie Boabl. CaHUTAPHO-OMOTOTHYECKAsI OLIEHKA Ka4eCTBa BOIHI.

89.[lpuHuunuanbHas cxeMa OYUCTKU CTOYHBIX BO/I.

90. Mukpodropa IpupOAHBIX CPEA: MOYBBI, BO31yXa, BOAbI. DOpMBI B3aUMOOTHOIICHUM
MHKPOOPTraHU3MOB.

91. MuxpoObl 1 OMOTa: pacTEeHHUs, )KUBOTHBIE U YeloBeK. DUTOMaToreHHble U MaToreH-
HbIe MHKpPOOPTaHU3MBI, Mapa3suTU3M. PacTuTenbHO-0aKTEepUaIbHBIM CUMOUO3.
IIpakT4yeckoe NPUMEHEHUE B aTPOTEXHUYECK O IIPAKTHKE.

JlabopaTopHble 3a1aHus (TeKyLIHl KOHTPOJIb)

METOAUKA MUKPOXUMHNYECKOI'O AHAJIN3A 30JIbI

MUKpOXUMUYECKHI METOJI MO3BOJSET BBIIBUTH MHKPO-KOJIMYECTBA HCCIEAYEMOTrO 3iie-
MEHTa B 30JIbHOM OCTaTKE C IOMOIIBI0 XUMUYECKUX PEAKIIMiA Ha IPEIMETHOM CTEKJIE.

Martepuansl 1 000pyIOBaHUE: 30J1a, MOJYYCHHAsI OT CKUTAHUS JIMCTHEB, TOOETOB, JApeBe-
cuHbl cocHbl win Oepe3bl; 10%-ubiii pactBop HCI; 1%-ubrit pactBop NazHPOs; 1%-Hbiii pac-
TBOp MoaubOaeHOoBOKKCIOro aMmMoHus B 1%-Hoit HNO3; 1%-Hbl1ii pacTBOp KenToit KpOBsIHOMU CO-
J¥ B KalleJlbHUIIE; JUCTULIMPOBAHHAS BOJA B CTaKaHe; MPOOUPKH B ITATUBE; BOPOHKA MEJICHB-
Kast; (QUIBTPBI; CTEKIISHHAS MaJ0YKa; MPEeIMETHbIe CTEKIJIa; MUKPOCKOIT; KyCOUKU (PUIBTPOBAIIb-
HOW Oymarm.

Xoa pabotsl. Hackimate B mpoOupky HEOOJIbIIOE KOTUYECTBO 30JIbl U 3aJUTh €€ IPUMEPHO
yeThipexkpaTHbiM 00beMoM 10%-Hoit HCI. OtdunsTpoBaTh MONY4EHHBIH PACTBOP B YHUCTYIO
npoOupKy uepe3 MajgeHbKuil GuiabTp. [IpoBecT Ha MpeIMETHBIX CTEKJIaX PEeaKIMH Ha KalbIui,
marauii u ocdop. s 3TOro Ha HeCTH Ha MPEAMETHOE CTEKIIO MAJICHBKYIO KAaIUTIO BBITSDKKH U
Ha paccTOsIHUM 4-5 MM OT Hee - KaIlll0 COOTBETCTBYIOIIETO PEaKTHBA. 3aTEM 3a0CTPEHHBIM KOH-
[[OM CTEKJISTHHOW MaJlOUYKH COEMHUTH Kalllli KaHalblleM. B MecTe coeanHeHus TpOu3oiieT pe-
aKIMs, MPUYEM 10 KpasM KaHaiblla OyAeT HaOI0AaThCsd ObICTpast KPUCTAJUTH3AIMS MMPOAYKTOB
peakiuu. PaccMoTpeTh oOpasyroliuecss B pe3yibTaTe peaklMyd KPUCTALIbl B MHUKPOCKOMN MpU
yBenuueHun x120. Ilocrme HaHeceHUs KaXJ0ro peakTHBa HEOOXOJUMO BBIMBITH U BBITEPETH
bunbTpOBANbHON OyMaroil CTEKITHHYIO MAIOUKY.

PeaktrBoM Ha moH Kanmbius cuyxut 1%-uas HoSOs. [Ipu 3ToM Xmopua Kablus, coaep-
JKAIIUKCA B BBITSDKKE, pearupyer ¢ KUCIOTOM M0 YpaBHEHHIO:

OO0pa3yronuiics TUIIC OCAKIAETCS B BHJIE UTOJIBUATHIX KPUCTAIIIOB (pHC.).
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CaCl, + H,SO, — Ca SO, + 2HCL.

BN
[E -

*® & o>

Puc. 6. Kpucranisl coneit, noydqeHHsIe TP MHKPOXHMHYECKOM aHAJIH-
3€ 301bl: @ — Cynb(aT Kampuus; 6 — hochopHOaMMHAYHOMArHE3HAIbHAS
conb; 6 — hocHOpPHOMONTHE IEHOBOKHCIBIH AMMOHKIHA J

Jlns oOHapy)KeHHsI MarHusl K KaIlle MCIBITYeMOI'0 pacTBOpa CIEAyeT CHadaja
J100aBUTh KAIlII0 pacTBOpa aMMHaKa, a 3aTeM COCIUHHUTh KaHAJIbIIEM C PEaKTHBOM,
KOTOPBIM CIY:KHUT 1%-HBIH pacTBOp (ochopHOokucioro Harpus. O6pasyercs doc-
(dbopHOAMMHAaYHOMArHe3uaabHas COJIb (CM. PHUC.), KPUCTAIIU3YIOIIASCS B BHJIC IpS-
MOYTOJIbHUKOB, KpBILICYEK, 3BE3J WM KPBUILEB B PE3YJbTATE CICAYIOLIEH peak-

MgCl, + Na,HPO, + NH, — NH, MgPO, + 2 NaCl.
LUH:
Jlns oOHapyskeHust pochopa HEOOXOIUMO COCIUHHUTD KAl BBITSKKH ¢ 1%-
HBIM PaCTBOPOM MOJIMOaTa aMMOHHMSI B @30THOM KHCIIOTE.
[Tonmyuaercss 3eneHOBATO-KENTHIM 0caloK (HOchHOPHOMOINOIEHOBOKHCIOTO
aMMOHHS (CM. pHC.)

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

Kene3o MOxKHO 0OHAPYKUTH C TOMOIIBIO PACTBOPA JKEJITOM KPOBsIHON conu. B
pesynbTaTe peakiuun oOpazyercs OepiuHCKas na-

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

3ypb:

Peaknuio Ha ene30 peKOMEHIYeTCsl TPOBOIUTH B MPOOUPKE: K OCTATKY 30J1b-
HOM BBITSKKU TOOABISATH MO KAIIIM PaCTBOP YKEITOM KPOBSIHON CONU A0 MOSBICHUS
CUHEN OKPacCKH.

Pesynbratel paboTsl 0OpMUTH B BUJE PUCYHKOB KpUCTAIIOB THrca, Gochop-
HOaMMHUAYHOMAarHe3uaiabHoOu comu U (HocHopHOMOIANOIEHOBOKHICIOTO aMMOHHUSI.
3apucoBarh LIBET OCPIMHCKOM Ja3ypH.

7.4. Coomeemcmeue 6an1bHOU WIKAbL OUEHOK U YPOBHEI CHOPMUPOSAHHBIX KOMNEM EHYUTL

Yposens chop-
MHUPOBAHHBIX OrneHka IHosicuenus
KOMIIETEHITII

Teopernueckoe cofepkaHue Kypca OCBOEHO I10J-
Beicoknii 3auTeHo HOCTbBIO, BCE€ MPEAYCMOTPEHHBIE MPOrpaMMoi 0OydeHus
yueOHbI€ 33JJaHHS BBINOJIHEHBI.
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YpoBeHsb chop-
MHUPOBaHHBIX
KOMIICTCHITHM

OrneHka

TlosicueHns

OOyuarommiics BiiageeT 0a30BbIMH 3HAHUAMU (PU-
3WOJIOTHH PACTCHUH U MUKPOOHOIOTHH, METOIaMu cOopa,
00paboTKM W aHaimM3a MH(GOPMAIUK O COCTOSIHUU pacTe-
HUWA U MHKPOOPTAaHU3MOB; YMEET MOJb30BAThC METO/a-
MU UJICHTU(PHUKAIMHA U OMTMCaHUEe OMOJIOTUYECKOTO Pa3HO-
o0pa3uss MUKpPOOPTaHU3MOB M PacTEHUH; 00J1aaeT HaBbI-
KaMH TpOBeJIeHUs padboT 1Mo 00paboTKe W aHAIM3y HAy4-
HO-TEXHUYECKOH WH(GOpMAIMU U PE3YJIbTaTOB HCCIIEI0-
BaHUIl B 00JaCTH SKOJIOTUH, HPUPOIOINOIH30BAHUS H
OXpaHbl IPUPOIBI.

bazosuiit

3auTeHo

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

OOyyaromuiicss crnocoOeH BlafeTh 0a30BBIMU
3HAHUSMH (U3UOJIOTUN PACTCHUN U MHKPOOHMOJIOTHH, Me-
ToaaMH cOopa, 0OpabOTKH U aHaNK3a UHPOPMAIIMH O CO-
CTOSIHUM PAaCTCHHH U MUKPOOPTaHW3MOB; YMEET IO0JIb30-
BaThCsl METO/IaMU UICHTU(HUKAIIMYA U OTIMCAaHUE OUOJIOTH-
YECKOro pa3Hoo0pa3usi MHKPOOPTAaHW3MOB M PACTECHUI;
o0JiajaeT HaBBIKAMH MPOBEIACHUS padboT 1Mo 00paboTKe U
aHAJIN3Y HAYYHO-TEXHUYECKOW MH(OPMALIUU U PE3YIIbTa-
TOB HCCIICJIOBAaHUI B OOJIACTH IKOJIOTHUH, TMPUPOIOIOIb-
30BaHUS U OXPAHBI IPUPOJIBL.

[Toporosslii

3autreHo

Teoperndeckoe conmepkaHue Kypca OCBOSHO 4Ya-
CTHYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOTPaMMON
00y4eHUs yueOHBIX 3aJaHUI BBIIIOJIHEHO, B HUX UMEIOTCS
omnOku. OOydaromuiics MOKET MCIOJB30BaTh 0a30BbIE
3HaHUS (PU3HOIOTUN pACTEHUN U MUKPOOMOJIOTHH, METO-
16l cOopa, 006paboTKU U aHalu3a UHGOPMAIIUU O COCTOSI-
HUU PACTeHUH W MUKPOOPTaHHW3MOB; MOXKET MOJ PYKO-
BOACTBOM IPHUMCHATH METO/IbI I/I}IGHTI/I(l)I/IKaHI/II/I Hu oruca-
HUE OMOJIOTHYECKOT0 Pa3HOOO0pa3Huss MUKPOOPTraHU3MOB U
pacTeHuii; npoBeAeHuss paboT 1Mo 0OpadoTKe W aHATU3Y
Hay4YHO-TEXHUUYECKOW MH(pOpMAlMU U Ppe3yabTaToOB HC-
CIIEZIOBAaHUI B OOJIACTH KOJOTHHU, PUPOAONOIH30BAHUS
U OXpaHbl IPUPOJBI.

Huzkuit

He 3aureno

Teopernueckoe copepx aHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX TPOrpaMMOi 00ydeHuUs
y4eOHBIX 3aJaHuil MO0 HEe BBINOJIHEHHI, JINOO copepKar
rpyOble OomMOKH; JOMOMHUTEIbHAsS CaMOCTOsITeNIbHAs pa-
0oTa HaJ MaTepuajJoM He MpHBeia K KaKoMy-JIMOO 3Ha-
YUTEIHHOMY MOBBIIIEHUIO KayecTBa BBHIMOJIHEHUS y4deo-
HBIX 33/IaHUH.

OOyuaromuiicss He BiajeeT 0a30BBIMU 3HAHUSIMU
(dbu3moNorNM pacTeHWi W MHUKPOOHOJIOTHH, METOJaMH
cbopa, 06paboTKH U aHaNMU3a WH(POPMAIMU O COCTOSTHUU
pacTeHuil 1 MUKPOOPTaHW3MOB; HE YMEET ITOJIb30BaThCS
METOAaMU UACHTU(UKALUN U ONKMCaHHe OMOJIOTHYECKOTO
pa3HOOOpa3usi MUKPOOPTaHU3MOB M PACTeHHI; HE 00a-
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YpoBeHsb chop-
MHUPOBAHHBIX OrneHka TlosicueHns
KOMIIETCHIIUI

JlaeT HaBbIKAMH IIPOBEACHUS paboT 1o oOpaboTke U aHa-
U3y HAyYHO-TEXHUYECKOH MH(pOpMAlUU U PE3ylIbTaTOB
HCCIIeIOBaHUM B 00JIACTH 3KOJIOTUH, MPUPOJOIOIIB30Ba-
HUsl U OXPaHbI IPUPOABI.

8. MeToauuecKkue YKazaHus IJid CaMOCTOSITEJIbLHOM paﬁoTbI oﬁyqammnxca

CamocrosTenbHas paboTa — IIaHupyeMasi yuyeOHasi, ydeOHO-HUCCIIeI0BaTeNIbCKas, HayqHO-
uccleoBaTeNabckas paboTa CTYACHTOB M MAaruCTPaHTOB, BBINOJHSEMass BO BHEAyAUTOPHOE
(ayauTopHOE) BpeMs M0 33/IaHUI0 M MPH METOJUYECKOM PYKOBOJICTBE IpErojiaBareis, HO 0e3
€ro HEeMmoCPEJACTBEHHOT0 y4acTHs (MPU YaCTUYHOM HEMOCPEACTBEHHOM Y4aCTUU IIperoaaBarers,
OCTaBIISOIIEM BEAYIIYIO POJIb B KOHTPOJIE 32 pabOTON CTYJEHTOB U MarCTPAHTOB).

CaMmocrosiTenbHasi paboTa CTYACHTOB W MaruCTpaHTOB B BY3€ SIBIISIETCS BaKHBIMBU[IO-
MUXYy4eOHONMHAYYHON e TENbHO-
ctu.CamocrosTenbHasgpaboTaurpaeT3HauUTEIbHYIOPOJIbBPEHTHHI OBOMTEXHOOTHHOOYyUeHusi. B
CBSI3U C 3TUM, O0y4YeHHE B By3€ BKJIIOUAET B ce0sl JBE, MPAKTUUECKH OJMHAKOBBIC MO 00BEMY H
B3aMMOBIUSHUIO YacTU—TIpoliecca 00ydeHust U mpoiecca camooOydenus. [lostomy camocros-
TeJbHAs padoTa JOJDKHA cTaTh APPEKTUBHON U IeJICHANIPABICHHON pabOTOH CTYyICHTOB U Maru-
CTPaHTOB.

Dopmbl camocmosamenvHou pabomul CTYJEHTOB pa3Hoo0pa3Hbl. OHU BKIIIOYAIOT B CEOS:

- u3ydeHue yuyeOHOM, HAyYHON M METOJUYECKON JIMTepaTyphl, MAaTEPHAIIOB TIEPUO-
JUYECKUX W3JaHUI C MPUBJICUEHHEM 3JIEKTPOHHBIX CPEICTB O(PHUIMAIBHOM, CTaTUCTUYECKOM,
NEePUOIMYECKOM U HaydHOU MH(pOpMaLUH;

- HanucaHue pedepaToB MO TEME AUCHUTUINHBL,

- CO3J1aHH€ MIPE3EHTALH, JOKIIAI0B 110 BBIIOIHIEMOMY IIPOEKTY;

- ydyacTue B paboTe KOH(pepeHLUH, KOMIUIEKCHBIX HayYHBIX HCCIIEJOBAHUSAX;

- HalMCaHUe HayYHBIX CTaTeH.

B mponecce u3yuenust qucuuiuinabl «OCHOBBI MUKPOOHOJIOTUU M (PU3HOJIOTHU pacTe-
HUi» cryaentamu HampasieHus 05.03.06 - Dxojorust ¥ NpUpOIONIONB30BAaHUE OCHOGHBIMU GU-
oamu camocmosmenbHol pabomul SBISIOTCS:

- MMOATrOTOBKAa K ayJUTOPHBIM 3aHATUAM (J'IGKHI/ISIM, MPAKTUYCCKHUM 3aHATHAM U na60pa-
TOPHBIM pa60TaM) " BBIINIOJIHCHUEC COOTBETCTBYIOIIHUX 3aﬂaHHI>i;

- MOJATrOTOBKA MPE3EHTALIMI;

- BBITIOJIHEHHE TECTOBBIX 3a/IaHHI;

- MOATOTOBKA K OIPOCY;

- BBITIOJIHEHHE KOHTPOJIBHOM paboThl (3a04Hast popma);

- MOJTrOTOBKA K 3a4eTy.

Iloozomoeka k ayoumopuvim 3anamusam ONPENEsIeTCs TEM, UTO U3ydeHue 000l auciu-
TUTMHBI CTPOUTCS TI0 OTIPEISIIEHHON JIOTHKE OCBOCHUS €€ Pa3J/IeNioB, IPEACTABICHHBIX B paboueit
nporpaMMe JUCHUIUIMHBL [IpH MOAroTOBKE K ayIUTOPHBIM 3aHSATHAM CTYIEHT 3apaHee 3HaKo-
MHUTCSA C OCHOBHBIMHU ITOJIOKCHUAMN Hpe)ICTOSIHIeﬁ JICKIINH, na6opaTopHoro WA MTPAKTHUYCCKOI0
3aHATUS 10 paboyeil mporpaMme, 4TO MO3BOJSET aKTUBHO 3a/1aBaTh KOHKPETHbBIE BONPOCHI Ha
3aHATUH. [[0ITOTOBKA K MPAKTUYECKOMY 3aHATHIO WK JIA0OPAaTOpHOM paboTe HEepeaKo Tpedyer
noadopa marepuaia, JaHHBIX M CHEIHMaIbHBIX MCTOYHUKOB, C KOTOPBIMH IMPEACTOUT yueOHas
pabota, 9T0 CrocoOCTBYeT (HOPMUPOBAHUIO HABBIKOB CAMOCTOSITEILHON PabOTHI: YMCTBEHHOM,
AQHAJTUTUYECKON JESTETbHOCTH, CIOCOOHOCTH K CaMOOpPraHM3allid M camMo00pa30BaHUIO, CIIO-
COOHOCTb HCITI0JIB30BATh METOIbI cOOpa, 00pabOTKK U MHTEpIpPETAIMH HH(DOPMALIUH.
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Iloocomoeka npeszenmayuti O BHIOPAHHON TeMaTHKE MpEronaraeT mojadop Heooxoau-
MOT0O MaTepHuaja U ero aHaJi3, ONpeNeNICHHE ero0 aKTyalbHOCTH U JOCTaTOYHOCTH, (POPMHPO-
BaHME ITUIaHa JIOKJIajga WIA CTPYKTYpHl pedepaTa, TakKuM 0Opa3oM, 4yToOBI TeMa Oblia MOJIHO-
CTBIO packphiTa. V31moxkeHne marepuaina J0JDKHO OBITh CBSI3HBIM, ITOCIIEIOBATEIBHBIM, JOKa3a-
TesnbHBIM. CrIoco0 M3MOXKEeHHs MaTepualia JJisl BBICTYIUICHHUE JOJDKEH HOCHTh KOHCIIEKTHBHBIN
wIn Te3ucHbIi xapakTep. [logrorosnennas B PowerPoint mpe3eHTanus 10KHA HILTIOCTPHPO-
BaTh JOKJIAJ] U OBITh yIOOHO /711 BOCTIPUSATHSL.
CaMoCTOSITEeNbHOE BBIIOJIHEHUE MecnogblX 3a0aHuti 10 BCEM pasJiesiaM JAMCIHILIHHBI
chopmupoBansl B (hoH e o1ieHOYHbIX cpeactB (POC)
JlaHHBIE TECTHI MOT'YT HUCIIOJIB30BATHCSL:

—  CTyJEHTaMH NpH MOATOTOBKE K 3a4eTy B (hOpME CaMONIPOBEPKH 3HAHUI;

- npenoaaBaTCJIsIMM JJIA IIPOBEPKU 3HAHUM B KAa4ECTBE (bOpMI)I IMPOMCIKYTOUYHOI'O KOH-
TPOJIA Ha J'Ia60paTOpHBIX 3aHATHUAX,

—  JUIs IPOBEPKH OCTATOYHBIX 3HAHUI OaKaiaBpOB, U3YYUBIIUX JTAHHBIN KypC.

TecroBbIe3a1aHUAPACCUNTAHBIHACAMOCTOSTEIBHYIOPA00TYOC3UCIIONB30BAHHS BCIIOMOT -
TEJbHBIX MaTepHUaoB. To €CTh MPU HUX BHIIOJHEHUH HE CIEAYET M0JIb30BaThCsl yUeOHOU U Ipy-
TMMH BUAMU JINTEPATYPHI.

I[JI?I BBITTIOJIHCHUA TCCTOBOI'O 3adaHUs, IMPEKAC BCCro, CICAYCT BHUMATCIBHO IIPOYUTATH
NOCTaBJICHHBIA Bompoc. [Tociae o3HaKOMIIEHHSI C BOIIPOCOM CIICAYET MPUCTYIATh K MPOUYTCHHIO
npeajaracMbiX BapuaHTOB OTBCTA. H€O6XOILI/IMO MMpOYHTaTh BCC BAPUAHTHI U B KAYCCTBC OTBCTA
cliefyeT BeIOpaTh nHACKC (IIUPpoBOe 0003HAYCHHUE), COOTBETCTBYIOIIUI MPABHUILHOMY OTBETY.

Ha BblnosiHeHue Tecta OTBOJUTCS OrpaHuueHHOe BpeMs. OHO MOXKET BapbUpPOBAThHCS B
3aBUCUMOCTH OT YPOBHSI TECTUPYEMBIX, CIIOKHOCTH U o0bema Tecta. Kak mpaBuiio, BpeMs Bbl-
MIOJIHEHHS TECTOBOTO 3aJaHus onpeenseTcs u3 pacuera 45-60 cexyHa Ha OJUH BOIIPOC.

ConeprkaHue TECTOB IO TUCIHMILIMHE OPHEHTUPOBAHO HA MOJTOTOBKY CTYACHTOB IO OC-
HOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHCHHUS TE€CTa IMO3BOJISCT MPEMOAaBaTeIsIM CYIUTh O
XO0JIE CAaMOCTOSITEIILHOU paboThl OaKallaBpOB B MEKCECCHOHHBIN MEPUOJ U O CTETICHU HUX MOJro-
TOBKH K 3a4CTYy.

Iloocomoeka k onpocy TmpeanojaracT 3HaHWE MaTepualia OJHOW WU HECKOJbKUX TEM
(pa3menoB) kypca. IIpemomaBarens 3apaHee 0003HA4YaeT KPYT BOMIPOCOB IS MPEICTOSIIErO
orpoca. Ompoc MOXKET MPOBOIUTHCS UHAUBHUIYATbHO WIIH KOJJIEKTUBHO 110 TUITY CEeMHHApa.

Iloocomoska k 3auemy NOIKHA OCYIIECTBIIATHCS B T€UEHHE Bcero cemectpa. [lonroroBka
BKJIIOUAET: MEPEUYUTHIBAHUE BCEX JIEKIIMH, a TaK)Ke MaTepUajoB, KOTOpPbIe TOTOBUIIMCH K labopa-
TOPHBIM 3aHSATHSAM B TCUCHUE CEMECTPA; COOTHECEHUE ATON MHPOPMAITUH C BOIIPOCAMHU, KOTOPBIC
JaHbl K 3aueTy. Eciam nHbopManuu HeJ0CTaTOUYHO, OTBETHI HAXOAT B MPEANIOKEHHON Tpernoia-
BaTelieM JIuTeparype. PexoMenayercs aenarh KpaTKUe 3arucH.

9.Ilepeyennb HHGOPMANMOHHBIX TEXHOJIOTH, HCIOJIL3YeMbIX NPH OCYIIECTBJIe-

HHUM 00pa30BaTeJILHOIO NpoLecca Mo AUCHUILINHE

[Tpumenerne 1HMQPOBBIX TEXHOJOTHHA B paMKax IMPENoJaBaHUs IMCHUIUIMHBI TPEIo-
CTaBJIsIeT paclIMpEeHHbIE BO3MOKHOCTH O OpPTraHU3alMM y4eOHBIX 3aHATUN B YCIOBHAX LU(pO-
BU3allMM 00pa30BaHUs U TO3BOJISET C(HhOPMUPOBATh y 00YUAIOIINXCS HABBIKM MPUMEHEHUS LuQ-
POBBIX CEPBHUCOB U HHCTPYMEHTOB B [TOBCETHEBHOM JKU3HU U MPO(PECCUOHATBHON NeSATETbHOCTH.
Jnist peanmu3aiiiy 3TOH 1eTH B paMKax M3YYEeHHUS! TUCIHIUTHHBI MOTYT IPUMEHSTHCS CIIETYIOIINe
U(POBbIE HHCTPYMEHTHI U CEPBUCHI:

- JUTSL KOMMYHHUKAIUU C 00YJaroIMMHCS:

VK Meccenmkep (https://vk.me/app?mt_click id=mt-v7eix5-1660908314-1651141140)
— MECCEHJIKED, pacnpocTpaHseTcs 1o auuen3un FreeWare

JUIsl COBMECTHOT'O MCIIOJIb30BaHUs (paitiioB:

@O6naxo (https://cloud.mail.ru/) — cepBuc It cO3MaHuUs, XPAHCHHUS ¥ COBMECTHOTO HC-
N0JIb30BaHus (ailyioB, pacpocTpaHseTcs Mo JULEeH3uH trialware;

SAnnexc./luck — cepBucC 11 XpaHEHHUsS] 1 COBMECTHOT'O HCIIOJIb30BaHUS IOKYMEHTOB, pac-
IpOCTpaHsIeTCs MO0 JIMIEH3UH trialware
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- JUISl OpPTaHU3aIMK YIaJeHHON CBSI3H U BHICOKOH(EPEHIINIA:

Pruffme — cuctema i opraHu3aiyy KOJJICKTUBHON paOOThl M OHJIAWH-BCTPEY, pacipo-
CTPaHSIETCS IO TPOIIPUETAPHOM JTHIICH3HH;

Mirapolis — cucrema 11 OpraHu3aly KOJUIGKTUBHON pabOThl M OHJIAHH-BCTped, pac-
IPOCTPAHSETCS 110 MPONPHETAPHON JIUIIEH3UH;

Webinar (https://webinar.ru/) — mnardopma st BeOuHapoB, 00ydeHHUs, PacIPOCTPAHICT-
¢ 110 JIMLIEH3MH trialware;

BuneosBonku Mail.ru (https://calls.mail.ru/) — cepuc mas BUACO3BOHKOB, pacmpocTpa-
HsieTcs no auueH3uu ShareWare

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

JUisi yCHemHoro OBJaeHUsl TUCIHUILIMHON HUCHOIB3YIOTCS CIeAyIomue HHPOpMauoH-
HbI€ TEXHOJIOTMU O0yUYEHHUS:

IpU TPOBEACHUHU JICKIUH MCHOJB3YIOTCS NPE3CHTAlMM MaTepuana B TporpaMme
MicrosoftOffice (PowerPoint), BbIxo Ha mpodecCHOHANIbHBIE CAWTHI, HCIIOJIB30BAHKUE BHICOMa-
TEPUAJIOB Pa3JIMYHBIX HHTEPHET-PECYPCOB.

- MPAKTUYECKHE 3aHATHS MO JUCLUIUIMHE MPOBOAATCSA C UCIHOJIb30BAHUEM ILIAT(HOPMBI
MOODLE, Cnpasounoii npaBoBoii cucteMbl «KoncynbranT Ilntocy; gomyckaercs: nmpoBeieHue
IPAaKTUYECKUX 3aHATUN HA PA3JIMYHBIX IKOJIOr0-IIPOU3BOJICTBEHHBIX 00bEKTAX;

JUis TMCTaHIMOHHOM MOJICPKKH AUCIUIUTMHBI HCIIONB3YETCSl CHCTEMa yIpaBJIeHUs oOpa-
30BaTeIbHBIM KOHTEHTOM Moodle. /Iy paboThl B 1aHHOH cucTeMe Bce oOyuaromiyecs Ha mep-
BOM Kypce€ TOIYyYaloT MHIUBUAYaJIbHBIE JIOTHH M MApOJIb JJIs BXOJa B CHCTEMY, B KOTOPOH
pasMelarTCs: nporpaMMa JUCLMILIMHBI, MaTepHaibl JUIsl JEKIMOHHBIX M MHBIX BHUJIOB 3aHs-
THUH, 3aJaHNS], KOHTPOJIBHBIE BOIPOCHI.

B nporuecce u3ydyeHuss QUCHUUIUIMHBL Y4€OHBIMH LEJISIMU SBJISIFOTCS IEPBUYHOE BOCIPUSATHE
y4eOHOI MHpOpPMaLUU O TEOPETUYECKUX OCHOBAX M MPUHLMIIAX PabOThl C JOKYMEHTaMH (Kap-
TBI, TUTAHBI, CXEMBI, PETJIAMEHTHI), €€ YCBOCHHUE, 3alIOMUHAHNE, a TAK)KE CTPYKTYPUPOBAHUE T10-
JYYECHHBIX 3HAHMHA M pPa3BUTUE HMHTEIJIEKTYaJbHBIX YMEHHMH, OPUEHTUPOBAHHBIX Ha CIIOCOOBI
JeSITETLHOCTH PETPOYKTUBHOTO Xapakrepa. [locpeacTBOM HCIOMb30BaHUS ATHX HHTEIUICKTY-
QJIBbHBIX YMEHHMH TOCTUTAlOTCSl Y3HaBaHUE paHee YCBOGHHOI'O MaTepHaja B HOBBIX CHTYallUsX,
nprMeHeHHe a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CHTYaIUsX.

JUis TOCTHOXKEHUS 9TUX Lesiel CIOIb3YIOTCS B OCHOBHOM TPaJAULIMOHHBIE HH(OPMATUBHO-
pa3BUBAIONIME TEXHOJOTUU OOYYEHHS C YYETOM pa3IMYHOTO COYETAHWs IMACCHBHBIX (hopm
(JIexusi, MpaKTUYEeCKoe 3aHATHE, KOHCYJbTallMs, CaMOCTOsTeNlbHas paboTa) U penporyKTHB-
HBIX METO/J0B OOy4yeHHs (IIOBECTBOBATEIbHOE W3JIOKEHUE yueOHOW HHpopMaiuu, oObsSCHU-
TEJIbHO-WTIOCTPATUBHOE U3JI0KEHHE).

YHuUBepcUTEeT 00ECIeYeH HEOOXOAWMBIM KOMILIEKTOM JIMIEH3UOHHOTO MPOTPAMMHOTO
o0ecreyeHus:

- oneparuonHas cucreMa Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7ZE1309. Cpok neiicTBus: 6eccpouHo;

- onepanrionHas cucreMa Astra Linux Special Edition. Jlorosop NePr000013979/0385/22-
EIl-223-06 ot 01.07.2022. Cpok neicTBHs: 6€CCPOUHO;

— 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.  IIpodeccuonanbubiii.  Jlorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpouHo;

— antuBHupycHas mporpamma KasperskyEndpointSecurity nns 6usneca - CraHgapTHBIN
Russian Edition. 250-499 Node 1 year Educational Renewal License. [loroBop 3akirouaercs
YHHUBEPCHTETOM €KETOIHO;

— onepauunonHas cucreMa Windows Server. KOHTpakT Ha yciayr o npeaoCTaBICHHIO JIH-
LIEH3MH Ha MpaBO MCIOJb30BaTh KoMIbioTepHoe obecrnieueHue Ne 067/9A ot 07.12.2020 roxa.
Cpok neiicTBusi: 6eccpouHo;
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— cuctema BUIeoKoH(pepeHtcBsa3u Mirapolis. JoroBop 3akirodaeTcss YHUBEPCUTETOM €3Ke-
TO/IHO;

— cuctema BuaeokoH(pepenucsszu Ilpypdmu. JloroBop 3akioyaercss YHHUBEPCHUTETOM
€KETr0JTHO;

— cuctema ynpasienus odydyeaneM LMS Moodle — nporpamMuoe oGecrieueHre ¢ OTKpBI-
TBIM KozioM, pactpoctpansercs o jurneHsnu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammaoe obecrieueHne pac-
HPOCTPAHSETCS 10 MPOCTON (HEUCKITIOYUTENFHOI ) JINICH3HY;

10.0nucanue MaTepuajibHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM /ISl OCYUIeCTBJIECHUS

o0pa3oBaTe/IbHOIO NMpouecca Mo JMCHUIIHHE

Peanuzanus yueGHOro mpoiiecca OCyIECTBISIETCS B CIICHUANBHBIX YUYEOHBIX ayJUTOPHUIX
YHMBEpPCUTETA AJI MPOBEJIEHUS 3aHATUM JIEKIMOHHOTO THWIIA, 3aHATUH CEMUHApCKOro THIIA,
TPYNNOBBIX M MHAMBUAYAIbHBIX KOHCYJIbTALUNA, TEKYIIET0 KOHTPOJIS M MPOMEXYTOYHOU arTe-
cTauuu. Bce ayauTopuM yKOMITJIEKTOBAHBI CIIEIUATU3UPOBAHHON MEOETbI0 M TEXHUYECKUMHU
cpeacTBaMu OOydeHHUs, CIIyKallUMU Ui TpeAcTaBleHUs y4dyeOHOW uH(popManuu OOJbIION
aymuropuu. [Ipu HeoOXoauMOCTH 0OydYarOUIMMCS TpEeAIaraloTcsi Habophl IEMOHCTPAIMOHHOTO
000pysoBaHus U y4eOHO-HAIJISAHBIX TOCOOMH, 0OecIIeYrBarOIIe TEMAaTHYECKIE UILTFOCTPAIIUH.

CamocrosiTenbHas paboTta 00y4aroIIMXCsl BIOIHAETCS B CIICHUATIM3UPOBAHHON ayIUTO-
pum, KoTopas 000opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHHMKOH C BO3MOXHOCTBIO
NOJKIIoUeHus K cetn "MHTepHeT" U oOecredyeHneM JI0CTyIa B JIEKTPOHHYIO0 HH(POPMAIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ectp momemienne st XpaHeHHUsI 1 MPO(QUIAKTHYECKOTO 00CITy)KUBaHUSI y4eOHOTO 000-
PYJIOBaHHS.

TpeGoBanus kK ayIuTopusmM
OcHalleHHOCTh CIIeUaTbHbBIX TOMEIIle-
HUW 1 NOMEUIEHUH JIJI1 CAMOCTOSATEIIBHON
paboThI

HaunmenoBanue crienuaibHBIX IIOMELIEHUN U
MTOMENICHUH JJII CAMOCTOSTEIbHON paboThI

ITomenienue Uit TEKUUOHHBIX U IPAKTUYECKUX
3aHATUHN, TPYNIIOBBIX U MHIUBUAYAJIBHBIX KOH-
CyJIbTAlMM, TEKYIIEH W IPOMEKYTOUYHOHM arTe-

[lepenocHasi MyJabTUMEIUITHAS YCTaHOB-
Ka (MMPOEKTOP, IKPaH).
VYuebnasg mebeib

CTallMH.

[Tomerenust 1y1st CaMOCTOSATEIBLHOM 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 | 1MOcyAa U o0opyAoBaHue. Temaruueckue
CTEH/JIBI.

Kommiekr DJIEKTPOHHBIX yueOHO-
HATJSAHBIX MaTepuasoB (Tpe3eHTaInil)
Ha (IIen-HOCUTENX.
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