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1. OO6umue mojoxeHus

Hucnunmuaa « OCHOBBI MUKPOOHOJIOTHH U (PU3UOJIOTHH PAaCTEHUI» OTHOCUTCS K O0yioky b1
y4eOHOTO IIaHa, BXOJIIEr0 B COCTaB 0Opa3oBaTENbHON NMPOrpaMMbl BHICHIETO 0Opa3oBaHUs
05.03.06 — Dxomorust u mpupoaononb3oBanue (mpoduib - [Ipupogonons3oBaHue W OXpaHA
OKPY’KaIOIIEeH CpeIbl).

HopmatuBHO-MeTOMUecKkoi 6a30# s pa3pabOTKu pabodeil mporpaMMbl y4eOHOM Iuc-
MUTUTHHBL «OCHOBBI MUKPOOHOJIOTUN U (PU3UOJIOTUN PACTCHUN»SIBIISIFOTCS:

- @enepanbHbiii 3ak0oH «O0 obOpazoBanuu B Poccuiickoit denepanuny», yTBEPKICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

- [Ipukaz MunoO6pHayku Poccun Ne 301 ot 05.04.2017 r. OO0 yTBepkIeHUH MOPsIKA Opra-
HU3AIMH U OCYIIECTBICHHS 00pa30BaTEIbHOMN EATEILHOCTH 110 00pa3oBaTeIbHBIM POrpaMMam
BBICIIIEr0 00pa3oBaHus - MporpammamM OakaiaBpuara, IporpaMmmam CIeluanuTera, mporpaMmamM
MarucTparypsl;

- [Ipuka3 MunuctepctBa Tpyna u couuanbHoi 3ammThl oT 04.03.2014 1. Ne 1211 «O6
YTBEPXKICHUH MPOPECCHOHATBHOTO cTaHAapTa «CHEeNHuainucT M0 HayYHO-UCCIIEI0BATEILCKUM H
OTIBITHO-KOHCTPYKTOPCKHUM Pa3zpaboTKaM»»;

- [Ipuka3 MunucrtepctBa Tpysaa u counanbHoi 3amuTsl oT 07.09.2020 r. Ne 5691 «O06
YTBEPKACHUH MPOPEeCcCUOHANIBHOrO cTaHaapTa «CHenuanucT mo SKOJIOTHYECKO 0e30macHOCTH
(B IPOMBIIIIEHHOCTH ) »»;

- @enepalibHbIIl TOCYAapCTBEHHBIM 00pa30BAaTENbHBIA CTaHIAPT BBHICIIETO OOPa30BAHUS
(®T'OC BO) no nampasnenuto noaroroBku 05.03.06 — Dxoynorust 1 mpupoa0INoIb30BaHue (ypo-
BeHb OakaliaBpuaTa), YTBEpPKICHHBIN MpukazoM MuHHcTepcTBa 00pazoBanus U Hayku PO No
894 ot 07.08.2020;

- YueOHble MIaHbl 00pa30BaTETBLHOM MPOrpaMMBI BBICHIETO OOpa30BaHUsl HAIMpPaBICHUS
05.03.06 — DOkosorust u mpupozonoiab3oBanue (mpoduns - [Ipupogonons3oBaHre U OXpaHa
OKpY’Karollel cpejibl) MOJrOTOBKU OaKanaBpoB MO OYHOM M 3a04HOM popmam oOydeHus, 0/100-
pennble YuenbiM coBeToM YIJITY (mporokon Ne 8 ot 27.08.2020).

O6yuenue o oopazoBatenbHOU mporpamme 05.03.06 — Dxonorust ¥ MPUPOAOINIOIH30BAHNE
(mpocuis - Ilpupoaononabp3oBaHue U OXpaHa OKPYKAIOLIEH Cpeibl) OCYLIECTBISETCS Ha PYyCCKOM
A3BIKE.

2. TlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCIHUILINHE, COOTHECEHHBIX C
INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbIl

[TnanupyeMbIMH pe3yibTaTaMu OOyYEHHs MO JAUCLUIUIMHE SBIISIOTCS 3HAHUS, YMEHUS,
BJIAJICHUSI W/WJTH OTIBIT JACATEIIEHOCTH, XapaKTePHU3YIOIIHE TAIbl/ypOBHU (POPMHUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBalone JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOECHUS 00pa3oBaTeib-
HOH IIPOrpaMMBI B LIEJIOM.

Hesab AuCHUMIINHBI — GOPMUPOBAHUE Y OYAYIIMX CHELUAIUCTOB CUCTEMbI TEOPETUUYECKUX 3HA-
HUI ¥ MPAKTUYECKUX HABBIKOB MO0 TEOPETHUECKUM U MPAKTHYECKUM BOIIPOCAM MHUKPOOHOIOTHH
U (PU3HOJIOTUHN PACTeHMHU, (POpMUPOBAaHHE KOMILIEKCA 3HAHUHA O CTPOCHHMU U (PYHKIIMOHUpPOBA-
HUHM pacTeHHi, 0 MOPQOJIOTHH, PU3UOTIOT0-OMOXUMHUECKUX, MOJCKYISPHBIX U TEHETHYECKUX
npoleccax MUKPOOPIaHU3MOB, POJIM MHKPOOHOIIEHO30B B OMOT€OXMMHMYECKHX IIMKJIAX OCHOB-
HBIX OMOTEHHBIX AJIEMEHTOB, MHHEPAJIHM3AIMA OPTraHUYECKUX BEIIECTB B MIOYBEHHBIX IKOCHCTE-
MaX, KOMIUJIEKCa 3HAaHMM W HABBIKOB B MPOBEACHUHU paboT mo oOpaboOTKe M aHAIM3y HAy4YHO-
TEXHUYECKOH MH(OpMAIMK U Pe3y/IbTaTOB UCCIEAOBAaHUM B 00JACTH HKOJOTHH, IPUPOIONOIb-
30BaHUS U OXPaHBI IPUPOIBI.
3agauu IUCHUILIUHBIL
— (opMHpOBaHUE MPEICTABICHUI O PACTUTEIBHOM OPraHU3Me KaK O LIEJIOCTHOM CUcTeMe, O
BHYTPEHHEM M BHEIIHEM CTPOEHHH, 0COOCHHOCTSX Pa3MHOXKEHHUS U Pa3BUTHI, OCHOBHBIX
(GU3MOIOrMUECKUX Mpoleccax, IPOUCXOIAIINX B PACTCHUH;
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— obecrnieueHre CBOOOTHOW OpUEHTAIMM B MHOTO00pa3uyd MHKPOOPTaHH3MOB U (hopmupo-
BaHUE HABHIKOB WICHTU(UKAIIMKA U OMHCAHUS MHKPOOPTAHH3MOB, OIEHKH WX COBPEMCH-
HBIMH METOJIaMH KOJIMUYECTBEHHOM 00paboTKKM HHPOPMALIUH;

— ($opMHUpOBaHHE 3HAHUN O 3aKOHOMEPHOCTH YKU3HEACATEIHHOCTH MUKPOOPTAaHU3MOB B
OMOreOXMMHUYECKHUX MIPEBPAICHUSX BEIIECTB U YHEPTHH B MPUPOJIE, UCIIOIL30BAHUN
MHUKPOOPTIaHU3MOB B OMOTpaHChOpMaIMK KCEHOOMOTHKOB, TPUPOIHBIX U aHTPOTIOTCHHBIX
3arpsI3HSIONINX BEIIECTB;

— CO3J]aHME TPEACTABJICHUIN O MPUHIIMIIAX OPTaHU3alUU PACTUTEIBHBIX COOOIIECTB U MHUK-
POOHOIIEHO30B, KaK OCHOBHBIX KOMITOHEHTOB Onochepsl U 00 UX AMHAMUKE U (POPMHUPO-
BaHWE KOMIUJICKCA 3HAHWW M HABBIKOB B IMPOBEICHUU PabOT MO 0O0pabOTKe M aHAIHU3Y
HAYYHO-TEXHHYECKOW MH(POpPMAIMU U PE3yIbTaTOB MCCICIOBAHUN B OOJIACTH JKOJIOTHH,
MPUPOJIOTIONB30BAHUS M OXPaHBI IPUPOJIHI,

— (QopMHpOBaHHE HABBIKOB U3YUCHHS TEOPETUUECKUX OCHOBAX (PHU3HUOJIOTO-OMOXMMUYECKUX
NPOIIECCOB U KOHKPETHBIX MEXAHU3MOB, JISKAIIMX B OCHOBE YKM3HEICITEIBHOCTH pacTe-
HUH, paCTUTEIHHOTO MOKPOBA, OICHKH €r0 COCTOSIHHSI, HABBIKOB TPOBEIACHUS JKCIICPH-
MEHTAaJIbHBIX MCCJICIOBAHUN M UCIIOJIb30BaHUS MOJMYYCHHBIX PE3YJIbTAaTOB JJIs MPOodeccH-
OHAJILHOM JEATEIIbHOCTH.

IIponecc n3yyeHusi AMCHUILUIMHBI HANIpaBjeH Ha (opMHpOBaHHe CJIEAYIOIIUX MPO-
(peccHOHAIBLHBIX KOMIIETEH LM
— IIK -1 ydacTByeT B mpoBeAeHUU pabOT 1Mo 00paboTKe W aHAIM3y HAyYHO-TEXHHUYECKOU
MH(POPMAIIMY U PE3YJIbTATOB UCCIIECAOBAHHA B 00JIACTH SKOJIOTUH, TPHPOIOTIOIE30BAHMS
U OXpaHbl IPUPOJIBI.

B pe3yabTrare H3y4yeHus AUCHMIIIMHBI 00y4AIOMIiCS JOJI2KeH::

3HATh:

—  (yHAaMeHTaIbHbIE pa3/ieiibl (PU3HOJIIOTUU PACTEHU U MUKPOOHOJIOTHH, 3aKOHOMEP-
HOCTH JKU3HEIEATEIEHOCTH MUKPOOPTaHIU3MOB B OMOT€OXUMHUECKUX MTPEBPAIICHHUSX BEIIECTB U
SHEPIUU B MPUPOJIE U TeXHOCPepe, TEOPETUUECKHE OCHOBBI (PH3UOIOr0-ONOXUMHUECKUX MPO-
IIECCOB U KOHKPETHBIX MEXaHU3MOB, JIS)KAIIUX B OCHOBE KU3HECATEIbHOCTH PACTEHUI;

— 0a3oBble METO/bI M CPEACTBA IJIAHUPOBAHUS U OpPraHU3alllU UCCIIEIOBAaHUI B (GU3HO-
JIOTMM PACTEHUH U MUKPOOUOJIOTHH;

—  METOJbI TIPOBEICHMS IKCIIEPUMEHTOB U HAOJIO/IeHN, 00001eHns 1 00pabOTKH MH-
(dbopmanuy 0 COCTOSTHUH PaCTEHUH U MUKPOOPTaHH3MOB;

yMeThb:

- MOJB30BAThCS METOJIAaMU WJCHTHU(UKAIIMU M ONMHUCAHHE OMOJOTHYECKOTO PazHOOOpasms
MHUKPOOPIaHU3MOB U PACTEHHIA;

- paboTaTh CO CIIPaBOYHOM JIUTEPATYpPOH;

- HMCIIOJIb30BaTh TEOPETHUECKUI MaTepuai JJs PelIeHus MPaKTUYeCKUX 3ajad B 00JacTu
OKOJIOTHHM W TIPUPOAONOIH30BAHUS M MPUMEHSTH IOAXOSIIINAE METOMIBI MPOBEACHUS dKCIIEPH-
MEHTOB,

BJIA/IETh:

-IPaKTUYECKUMH HaBbIKaMU cOOpa M KaMmepajabHOM 00pabOTKU JTaHHBIX O COCTOSIHUU pac-
TEHUW U MUKPOOPTraHNU3MOB;

- crioco0amMu OIIEHKH COCTOSTHHSI pACTEHH 10 BHEIIHUM MPU3HAKaM;

- METOJIaMu 0TOOpa M aHaIn3a MUKPOQIIOPHI TIOUB, BO3/lyXa U BOJ,

- HaBBIKaMU MPOBEACHUS paboT 1o 00paboTKe M aHATM3Y HAYyYHO-TEXHHUYECKOW MH(pOopMa-
IIUU U PE3yJbTAaTOB UCCIEIOBAaHUN B 00JIACTU IKOJIOTUH, MPUPOOINOIB30BAHUS U OXPAHBI MPHU-
POJBL.

3. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30oBaTe1bHOI MPOorpaMMsl



JlanHas yueOHas MUCHMIUIMHA OTHOCHTCSA K OO0s3aTENbHBIM IHCLHMIUIMHAM Y4eOHOTO
MJiaHa, 4TO 03HadaeT (hOPMHUPOBAHKE B MpOIlECCe O0yUEHHUS Yy CTYJIEHTa OCHOBHBIX Tpodeccuo-
HAJIbHBIX 3HAHUN ¥ KOMIIETEHIMI B paMKax BBIOPAHHOTO TPOQHIIS.

OcBoeHne NAaHHOW AMCUUIUIMHBI SIBJISETCS HEOOXOIUMON OCHOBOM AJIS MOCIENYIOIEro
uzyuenust qucuuiuina OITOIT n HanucaHus BBITYCKHOW KBaTH(PUKAIMOHHOW paboOTHI.

HepeueHb 06607’16’{1/!661}01/141/06, conymcecmeyruwux u obecneuusaemvix OMCL!MI’IJZZ/IH

O0ecrieynBaronme ConyrcTByronue O0ecrieynBaemMble
DKOJIOTHSI Yyenne o Ouochepe MeTobl SKOJIOTUYECKUX UCCIIeI0BAHUIM
buosorus Jennponorus DKOJOTMYECKUI MOHUTOPUHT
[ToaroroBka K mporeaype 3aiuThl 1
Bboranuka 3alUTa BBITYCKHOM KBATH(PUKAIIMOH-
HOM pabOThI

VYka3zaHHbIE CBSI3U TUCHUIUIMHBI JAl0T 00y4aroIeMycsi CHCTEMHOE MPEJICTaBIEHUE O KOM-
IUIEKCE M3Yy4aeMbIX AMCUMILIMH B cooTBeTcTBUM ¢ PI'OC BO, uyTto obecneunBaer TpedyeMblii
TEOPETUYECKUI YPOBEHb M IPAKTUYECKYI HAINPaBIEHHOCTh B CHCTeME OOydeHus U Oyayluei
JESITEIbBHOCTH BBIITYCKHHKA.

4. O0beM MMCOMINVIMHBI B 3a4€THBIX €JUHULAX ¢ YKA3aHHEM KOJHYeCTBA aKa-
AeMHYeCKHX YACOB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npenojaBare-
JieM (110 BUAAM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSAITEIbHYIO Pa00oTy 00y4Yaromuxcst

O6ma;1 TPYAOCMKOCTb NUCHUIIJINHBI

. Bcero akamemMuueckux 4acoB
Bun yae6HO# paboThI
o4Has popma 3aoyHas hopma

KonTakTHas padora ¢ npenojgaBarejiemM™: 60,25 14,4
nexuuu (JI) 24 6
nabopatopabie pabotel (JIP) 36 8
WHBIC BUJII KOHTAKTHOM pabOTHI 0,25 0,4
CamocTosiTeIbHAs padoTa 00yYalomMXCsl: 47,75 93,6
M3Yy4EHUE TEOPETUYECKOr0 Kypca 20 40
MOJIrOTOBKA K TEKYIIEMY KOHTPOJIO 20 30
BBIMOJIHEHHE KOHTPOJBHON pabOTHI - 10
MOATOTOBKA K MPOMEKYTOYHOM aTTeCTalluN 7,75 13,6
Buja npoMeKyTOYHOM aTTeCTALMH: 3a4er 3a4er
OO01mast TpyA0eMKOCTh 3/108 3/108

*KonTakTHas paboTa o0yJalomMXCs ¢ TPENoaBaTeNieM, B TOM YHCIIe ¢ IPUMEHEHHEM JIUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JIEKIMOHHOTO TUNA, M (MJIM) 3aHATHI CEMHHApPCKOTO
TUIA, JJAOOpaTOPHbIC 3aHATHS, W (WIM) TPYIIOBbIE KOHCYIbTAMKM, U (WIN) WHAWBUAYAIBHYIO paboTy
00yJaroIerocs ¢ mpenoaBaTesieM, a TaKkKe aTTECTAIlIOHHBIE MCTIBITAHUA IPOMEKYTOYHON aTTECTAIINH.
KonTtaktHas pabota MOXKET BKIIIOYATh MHBIC BHBI YI€OHOH JESTEIbHOCTH, NPEAyCMaTPUBAIOIINE TPYII-
MOBYIO Y MHAMBUAYaAIBHYIO paboTy o0ydarommxcs ¢ mpenojgasareneM. Yacsl KOHTAaKTHOW paboThl orpe-
nemnstrotes [lomoskeHnem 006 opraHu3aiuil v MPOBEICHIN KOHTAKTHON pabOoThI MPH peain3annu o0pa3oBa-
TEJILHBIX MPOTpaMM BhICIIETO 00pa3oBaHMs, YTBEPKIEHHBIM YdeHbM coBeToM YIJITVY ot 25 deBpans
2020 roxa.




5. ConepxaHue TMCUMILUIUHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jejiaM) ¢ YKa3aHHU-
€M OTBEeJIeHHOI0 Ha HUX KOJIMYeCTBAa aKaJeMHYeCKHX YacoB
5.1. TpynoeMKkocTh pa3iesoB AUCHUILIHHBI
ouyHasi popMa 00yueHus

No Bcero § Camocrosi-
/i HanmenoBanue pasnena JUCHUILIMHBI JI |II3 | JIP | koHTaKTHOW | TenabHAas
paboThl paborta
1 | Pazden [.®DyHkumoHanmpHas Mopdonorus 4| - 5 10 2
KJIETKU. BOJHBIN peKUM pacTCHUN.
2 | Pazoen 2.MuHepaibHOE MUTAaHUE PACTEHUI. 4| - 5 10 5
DOTOCHHTE3 KaK OCHOBA OMO’HEPIeTHKU.
3 | Pazden 3. JlpixaHue KaK HEHTPATBLHOE 3BEHO
oOMeHa BeliecTB W 3Hepruud. Mertabommsm | 2 - 2 4 4
pacTeHuM.
4 | Pa3zoen 4. Poct u pasButue pacteHuii. Ou-
3MOJIOTHYECKUE OCHOBBI aJanTalnuu pacre- | 2 | - 8 10 5
HUH K CTpeccopam.
5 Pazoen  5.Mopdonorust u cucremMaruka
IPOKAapUOTOB M 3yKapuoToB. Puznosorus 5 | - 5 11 14
NUTAHUS U YCIIOBUS KYJIbTHBHPOBAHUS MHK-
POOPIraHU3MOB.
6 Paszoen 6.Merabonu3M M THUIBI JBIXAHHUS.
buocuHTe3 MEepBUYHBIX U BTOPHYHBIX MeTa- | 2 | - 2 4 4
00JMTOB MUKPOOPTaHU3MaMH.
7 Paszoen 7.9k0n0rus MUKpOOPTaHU3MOB. 3| - 4 7 4
8 Paszoen 8. OcHOBHBIE HampaBieHUs pa3BU-
TUsI OMOTEXHOJIOTUHU. TexHoNoruveckue oc- | 2 | - 2 4 2
HOBBI OMOTEXHOJIOTHYECKUX NTPOU3BOICTB.
Hroro no paznesnam: 24 | - | 36 60 40
IIpoMexyTouHas aTTecTalusl X | x| x 0,25 7,715
Bcero 108
3a04HasA opMa 00y4eHHUsI
No Bcero Camocros-
n/_n HaumenoBanue pasnena IUCHUIIITUHBL JI I13 | JIP | KOHTaKTHOM | TeIbHAsS
paboThI pabora
1 | Pasoen 1.®yHKIIMOHANBHAS MOP(OIOTHS 1 i 5 3 5
KJIETKU. BOJHBIN pEeXUM pacTeHUM.
2 | Pazoen 2.MuHepalibHOE TUTAaHUE pacTe-
HUil. DOTOCHHTE3 KaK OCHOBa OMOdHEpTe- 1 - 2 3 5
TUKH.
3 | Pazoen 3. Jlpixanue Kak MEHTPaIbHOE 3BeE-
HO oOMeHa BellecTB ¥ dHeprun. Merabo- 0,5 - - 0,5 15

JIU3M PACTEHHUI.

4 | Pazoen 4.Poct u pa3Butuu pacrenuii. du-
3MOJIOTUYECKHE OCHOBHI ananrtanuu pacte- | 0,5 - - 0,5 10
HUH K CTPECCOPAM.

5 | Pazoen 5. Mopdonorust u cuctemaTuka
MIPOKAPUOTOB U DYKapHOTOB. DU3UOIOTHS

1 - 2 3 5
MTUTAHUS ¥ YCIIOBUS KYJIbTHBHPOBAHUS
MUKPOOPTaHNU3MOB.
6 | Pazden 6.MeTaOoJIM3M U THUIBI IbIXaHUS. 0,5 - - 0,5 10

7




Bcero CamocTos-
HanmenoBanue pasnena quCIUIIITUHBI JI I13 | JIP | koHTaKTHOH | TenbHasg
paboThI pabora

buocuntes NECPBHUYHBIX U BTOPUYHBIX MC-
TabOJIMTOB MHUKPOOpPIraHU3MaMHU.

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

8 | Pazden 8. OCHOBHBIC HANPaBIICHUS Pa3BU-
THsI OMOTeXHONIOTHH. TexHoIorn4ecKue

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

Hroro no pasnenam: 6 - 8 14 70
ITpomexxyTodHas aTTecTamus X X X 0,25 13,6
KonTponbHas pabota X X X 0,15 10

Bcero 108

5.2 Conep:xanue 3aHSTHI JIEKIITMOHHOTO THIIA

Pazoen 1.@yukyuonanvhana mopghonocun kiemxu. Boonwuii pesrcum pacmenuii. buo-
XUMHS paCTUTEIbHON KJIeTKH. MeMOpaHHbIE U peryysaTOpHbIE CUCTEMBI KileTkH. KieTka kak oc-
MOTHYECKasi cucTema. Tpancnupaius u pU3noIoru4eckoe 3HauYeHHe.

Pazoen 2. Munepanvnoe numanue pacmenuii. Domocunme3s KaKk 0CHo6a OuoIHepze-
muku. Ouznonoruveckas 1 OMOXUMHUYECKas! POJib MUTATENbHBIX 3JIEMEHTOB. Poib Mukpoopra-
HU3MOB B [IUTAHUM PacTeHUU. 3HAUEHHE MOYBEHHBIX MUKPOOPIraHu3MoB. OuU3noaoruyeckue oc-
HOBBI IPUMEHEHUS ynoOpeHuil. DHepreTrka GoTocuHTe3a. MeXxaHu3M MOTIIONIeH!s cBeTa. XH-
Mu3M (poTocruHTe3a. POTOCUHTE3 KaK OCHOBA IIPOAYKTUBHOCTH PACTEHUH.

Paszoen 3. /lvixanue KaKk ueHmpaivHoe 36eH0 00OMeHa éewjecme u IHepeuu. Memaobo-
ausm pacmenuii. Orznonoruyeckas CymHOCTb U (PYHKIHMU JbIXaHUS B )KU3HU pacTeHui. Xu-
MHU3M H DHEPIreTHKa MPOIECCOB IbIXaHUS U OpOXKeHHs. BHOXUMUYECKHIT COCTaB IPEBECHBIX pac-
TeHui. OpraHuyeckre BellecTBa MEPBUYHOIO U BTOPUYHOTO OOMEHa.

Pazoen 4.Pocm u pazeumue pacmenuii. Puzuonozuueckue ocnogvl adanmayuu pac-
menuii Kk cmpeccopam. 11oHsATHE O POCTE U Pa3BUTUM pacTeHUM. [IpOyKTHUBHOCTH IPEBECHBIX
pacTeHuii Kak (pyHKIHMsA pocTa pacteHuil. OCHOBHBIE Tallbl OHTOreHe3a pacTeHuii. ['opMoHab-
Hasl peryJisaius pa3BuTUs pacTeHHil. U3HOIOrUs pa3MHOKEeHUsT pacTeHuid. [lyTu moBbIIEHHS
PE3UCTEHTHOCTH PACTEHHM K HEOIAronmpusTHBIM (hakTopam Cpebl.

Pa3zoen 5.Mopgponocusa u cucmemamuxa npoxapuomoé u 3ykapuomos. Ousuonocusn
RUMAHUA U PCI08UA KYTbMUBUPOBAHUA MUKPOOP2anu3mos. Kinaccupukauss MUKpOOpraHHU3-
MoB. [Ipokapuotsl u sykapuothl. [lutanue MUKpoOpraHU3MOB. ABTOTPO(BI U TETEPOTPOPHI.
[TutarenbHbIe Cpebl ¥ CIIOCOOBI CTEPUIIM3AMN. 3aKOHOMEPHOCTH POCTa MUKPOOPTraHU3MOB.

Pazoen 6. Memaboausm u munst ovixanus. buocunmes nepeuunvix u 6mopuiHvix
memadonumos mukpoopzanusmamu. Gepmentsl. Kunetrnka n kataan3 OHOXUMHUYECKUX peak-
ui. DHepreTudaeckuii Metadonm3m. dorocunTes. brocuHTe3 MEPBUYHBIX M BTOPUYHBIX METa-
0OOJMTOB MUKPOOPTaHU3MAMHU.

Pa3zoen 1.9konocus mukpoopzanuimos. KonmdecTBeHHbIN y4eT MUKPOOPTaHU3MOB.
[TouBeHHble U pu3OChepHBIE MUKPOOUOIIEHO3BI. [ 1006aIbHBIE OMOT€OXMMUYECKHE IIUKIIBI OC-
HOBHBIX OMOTEHHBIX 3JIeMeHTOB. MuKkpodIiopa BoAbl U BO3AyXa.

Pazoen 8.0cnoenvie nanpagnenus pazeumusn ouomexnonozuu. Texnonozuueckue oc-
HOGbl OuomexHon02uuecKux npou3eo0cme.O CHOBbI KIETOYHON M T€HHON MHXEHEpHUH. THIo-
BBIE CXEMBI TPOMBINIJICHHBIX MPOIIECCOB TOTYYCHUS BAXKHEUIITNX MTPOYKTOB OMOTEXHOJIOTHH.
Jleco-cenbckoxo3siicTBEHHBIE OnoTeXHOMOTUH. [IpuKiagHas SKOOMOTEXHOJIOTHSI.

5.3 Tembl u popMbI 3aHATHI CEMUHAPCKOT0 THINA
Y4eOHBIM IJIAaHOM T10 IUCIUILTMHE MPEYCMOTPEHBI Ta00paTOPHBIE 3aHATHUS.




TpynoemMKoCTs,
Ne HanmenoBanue pasnena quCIUILIMHBI ®dopma mpoBeAeHUs | 4ac
B (Momys) 3aHSATUSA OyHas | 3a04-
Hasl
1 Paszoen 1 .q)yHKIfHOHaHBHaﬁ Mop(?OJIomsI JaBopatopHas pabota 6 5
KJIETKU. BOJHBIN pexXxuM pacTeHuH.
Paszoen 2.MunepaipHOE NHUTaHHE pacTe-
2 | auii. ®otocuHTE3 KaKk ocHOBa OuosHepre- | JlabopaTtopHas pabora 6 2
TUKU.
Pazoen 3. ]lpixanwe kak 1eHTpaiabHOe | JlaboparopHas paboTa
3 | 3BeHO 0OMeEHa BEIIeCTB U YHEprun. Merta- 2 -
0OJIM3M PAaCTCHUIA.
Pazoen 4.Poct u pazputue pacrenuii. ®u- | JlaboparopHas padbota
4 | 3MONOTHYECKHE OCHOBBI AJAINTaIlMH pac- 8 -
TEHUH K CTpeccopam.
Paszoen 5.Mopdonoruss u cucremaruka | Jlaboparopnas pabota
5 | MPOKapHOTOB M SyKapHOTOB. duzuonorus 6 2
NUTAHUAS W YCJOBUS KYJbTHBHPOBAHUS
MHUKPOOPTaHU3MOB.
Pa3zoen 6.MerabonuszM u Tunsl abixanus. | JlJabopaTopHas pabora
6 | buocuHTe3 MepBUYHBIX U BTOPUYHBIX Me- 2 -
TabOJIMTOB MUKPOOPTaHU3MaMHU.
7 | Pazoen 1.9K0n0THUsI MUKPOOPTaHU3MOB. JlaGopaTopHas pabota 4 2
Pasoen 8. OcHoBHbIe HanpaBieHus pa3Bu- | JlaboparopHas paboTa
g | ™4 ouorexHonoruu. TexHonornyeckue 5 i
OCHOBBI ~ OMOTEXHOJIOTHUECKUX  IPOU3-
BOJICTB.
Hroro: 36 8
5.4 leTaau3anusi caMOCTOATEJIbHOI padoThl
Ne HaumeHnoBanue paznena TUCIUIIIN- Bun camocrosTeapHON 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 NHTaHUE
2 | pactenuil. POTOCHHTE3 KaK OCHOBA [ToaroroBka k onpocy 5 5
OMOPHEPTETHUKHU.
Paszoen 3. JlpixaHue Kak II€HTpalb-
3 | Hoe 3BeHO OOMEHa BEIECTB U dHEp- ITonroroBka k onpocy 4 15
rud. Metabonn3M pacTeHH.
Paszoen 4. Poct u pa3BUTUHU pacTe-
4 | Huil. OUBHOJIOTUYECKUE OCHOBBI [ToaroroBka tecty 5) 10
aJlanTalluy PacTeHUH K CTpeccopam.
Pazoen 5. Mopdosnorus u cucrema-
THUKa TPOKAPUOTOB M SYKAPHOTOB.
5 | ®usnonorus TUTAHHUS € YCIOBHS HOMOTOBUK A K KOHTpOITL- 14 15
HOI1 paboTe
KYJIbTUBUPOBAaHHUS ~ MHKpPOOPTaHH3-
MOB.
Pazoen 6. Merabonu3M u TUIBI
6 | AprxaHus. buocuHTe3 nepBUYHBIX U TToroToBKa K TeCTY 4 10
BTOPUYHBIX META0OJIUTOB MHKPOOP-
raHu3MaMu.




No | HaumenoBanwue pazjiena JUCIUTLIU- Bun camocrositenbHOM TpynoeMKocTh, yac
HBI (MOJTYJIST) paboTsI oYHas 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 MPOU3BOJCTB.
9 ‘ IToaroToBKa K MpOMEXYTOYHOM aTTeCTallN 7,75 13,6
HUroro: 47,75 93,6
6. IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecreyeHusl M0 AUCHUILINHE
OcHOBHAsI M TONOJTHUTEILHAS JIUTEPATypa
Ne ABTOp, HAUMEHOBAHNE Foigzﬂa_ [Ipumeuanue
OcHnognas numepamypa
1 Beperennukos, A. B. ®usnonorus pacteHuii: yueOHuk / [TonHOTEKCTOBBIN
A. B. BeperennukoB. — MockBa: AKaaeMHUYECKUM 2020 JOCTYII IIPU BXO-
[Mpoext, 2020. — 480 c. — ISBN 978-5 8291 3026 7Ie TI0 JIOTHHY U
8.— Tekct: onekTpoHHBIN /  JlaHB: 3IEKTPOHHO- aposiro*
OubmmoreyHas cucTema. — URL:
https://e.lanbook.com/book/132554
2 Kopsirun, 1O. B. ®usnonorus pactenuii: yueOHOE 1MOCO- [TonHOTEKCTOBBIN
6ue / 0. B. Kopsrun, E. I'. Kynukosa, H. B. Kopsruna. 2019 JOCTYII IIPH BXO-
— Ilen3a: III'AY, 2019. — 308 c. — Tekct: 351€KTPOH- JIe T10 JIOTUHY U
Hbl // JlaHb: 27€KTpPOHHO-OMOIMOTEYHasT cucTeMa. — naposo™*
URL: https://e.lanbook.com/book/131084
3 | Lapes, 0. B. OcHOBBI MHKPOOHOTIOTHH: Y4eOHOE MOCO- 2016 [TonHOTEKCTOBBII
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 cHCTEMA. napoiro™®
— URL.: https://e.lanbook.com/book/96112
4 | BunkoBa, E. A. OcHOBBI MUKpPOOHOJIOTUHM U 3KOJIOTUU 2016 ITonHOTEKCTOBBIN
MHUKpOOpPraHu3MoB: yueoHoe nocobue / E. A. Buikosa, JOCTYI NPH BXO-
H. A. Unbuna, H. M. Kacatkuna. — YnpsHOBCK: YiI- i€ 110 JIOTUHY U
['TTY um. U.H. YassHOBa, 2016. — 140 c. — ISBN 978- napoiro®
5-86045-874-1. — TexcT: anekTpoHHbIH // JlaHb : amek-
TPOHHO-OMOIMOTEUHAS cUcTeMa. — URL:
https://e.lanbook.com/book/112110
Jlonoanumenvnan numepamypa
5 | Kucenera, U. C. ®wuzuonorus pacteHuil: y4eOHO- 2018 [TonHOTEKCTOBBIN
meroanyeckoe nocobue / U. C. Kucenesa, M. I'. Maine- JOCTYI NPH BXO-
Ba. — ExarepunOypr: Yp®V, 2018. — 120 ¢. — ISBN JIe TI0 JIOTUHY 1
978-5-7996-2416-3. — Tekct: 2nekTpoHHbIH // JlaHb: naposo™*
JJIEKTPpOHHO-OMOMmoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/170217
6 | lllysaesa, I'. [I. Mukpobuonorust ¢ OCHOBaMU OHOTEX- 2017 [TonHOTEKCTOBBIM
HOJIOTHH (TEOpHs U TIpakThukKa): yueoHoe mocoodue / I'. TI. JOCTYII TIPH BXO-
[ysaesa, T. B. Ceupugosa, O. C. KopneeBa. — Bopo- 1€ 110 JIOTHHY U
nex: BI'YUT, 2017. — 315 c. — ISBN 978-5-00032- maposo™
239-0. — Tekcr: 3mekTpoHHBIN // JIaHb : AIEKTPOHHO-
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I'on n3na-

No ABTOp, HAUMEHOBaHUE
HUS

[Ipumeyanue

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

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW MH(POPMAITMOHHO-00Pa30BaTEILHOU Cpebl 00ecTeun-
BAETCSl COOTBETCTBYIOIIMMU CPEJCTBAMH UHPOPMAIIMIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
Kaxnplii oOydaronuiics obecredeH JOCTYIOM K AJIEKTPOHHOW OMOIMOTEdHOM cucreme
YTIITY (http://lib.usfeu.ru/), DBC UznarenscrBa Jlans http://e.lanbook.com/, DBC Yuusepcu-
TeTcKast OubaroTeka onnaitd http://biblioclub.ru/, conepxanux u3gaHus MO0 OCHOBHBIM H3ydae-
MbBIM JUCIMILIMHAM ¥ CHOPMHUPOBAHHBIX MO COTIACOBAHHIO C MPABOOOJIAAATEIIAME YICOHOH |
y4e0HO-METOINYECKON JTUTEPATYPHI.

Cl'[paBO‘ll-[I)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CHpaBO‘lHO-HpaBOBaH CUCTEMA «KOHCYJ'IBTaHT ITmrocy.
2. UudopmanmonHo-npaBoBoi moprai ['apant. Pexxum nocryna: http://www.garant.ru/
3. basza mannbix Scopus kommanuu Elsevier B.V.https://www.scopus.com/

Ipodeccnonanbubie 6a3bl JAHHBIX
Hayunast snexktponnas 6ubauoreka e-library. Pesxum mocryma: http://elibrary.ru/
Poccuiickas rocynapcTBenHas Oubnuoreka. Pexxum gocryma: http://www.rsl.ru
Denepanbublil mopran «Poccuiickoe oOpazoBanue». Pexxum nocryma: http://www.edu.ru
Dkonoruueckuii mopran. Pexxum mpocryna: https://ecoportal.info

NS

HopmaTuBHO-IpaBOBbIE AKTHI
1. ®enepanbusiii 3axkoH oT 10 ssHBaps 2002 r. No7-O3 «O0 oxpaHe OKpyKawmiel cpeab» (c
u3MeHeHusaMu Ha 30 nexabps 2020 rona) (pegaxuust, aercTByromias ¢ 1 suBaps 2021 rona).
2. ®enepanpHbd 3aK0H OT 23.05.1996 1. Ne 127-®3 «O Hayke W TOCYIapCTBCHHOH HAyYHO-
TEXHUUYECKOH MoiuTHuKe» (c n3MeHeHusMu Ha 8 nexadps 2020 rona).

7. ®OH/1 OLIEHOYHBIX CPEACTB /1Jisl IPOBeJeHUsI IPOMEKYTOUYHOM aTTecTAlUH 00y4aro-
HIUXCH N0 IMCHUIIUHE

7.1. Ilepeuenv KomnemeHyuil ¢ yKazanuem IManos ux popmuposanus 6 npoyecce 0ceoe-
HUA 00pPA306amenbHOI RPOZPAMMbL

DopmupyeMble KOMIETEHIINN Bun u popma xkoHTposs

IIK -1 ygacTByeT B mpoBeaeHUU paboT 1o o0pabot- | [IpoMeKyTOUHBINE KOHTPOJIb: KOH-
K€ W aHaIM3y HAyYHO-TEXHUYECKOW MH(OPMAIIMU U | TPOJIHHBIE BOIIPOCH! K 3a4ETYy.
pe3yJbTaTOB HCCIEIOBAaHUN B 001acTu 3Kojorud, | Tekymmid KOHTPOJIb:
TIPUPOIONIONB30BAHUS U OXPAHBI TIPHUPOJIBI. nabopaTopHbIe 3alaHusl, IMOATOTOBKA
Npe3eHTAlMM, IOArOTOBKa K TECTY,
MOJITOTOBKA K OIPOCY, MOJATOTOBKA K
KOHTPOJILHOM paboTe.

1.2. Onucanue noxkazameeil u Kpumepueeé oueéHueanusn Komnemeuum? Ha pas3iuunbvlx yma-
nax ux d)opmupoeauuﬂ, OnucaHue WKajl OUeHUBAHUA

Kpurtepun ouneHnBaHMs YCTHOrO OTBeTa HA KOHTPOJIbHBbIC BONPOCHI (IIPOMEKYTOY-
HbIil KOHTPOJIb (popMupoBanus kommerenmuu IK -1)
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3aumeno - naH NOJHBIN, PA3BEPHYTHIA OTBET HA MTOCTABJICHHBIN BONPOC, IOKa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HaHUH 00 00BEKTE, JOKA3aTEIbHO PACKPBITHl OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE MPOCIIEKHUBAETCS YETKAsI CTPYKTYpa, JJOTHYecKasi [10CJI€0BATEIbHOCTD, OTPAXKaL0-
11asi CYyIIHOCTb PACKPBIBAEMBIX MOHATHH, TEOpUH, ABICHUNA. 3HaHHE 00 OOBEKTE AEMOHCTPUPY-
eTcs Ha (poHe TOHUMAHHUS €r0 B CUCTEME JTAHHOM HayKW U MEXIUCIHUILTMHAPHBIX CBs3eil. OTBeT
U3JI0KEH JIUTEPATypPHBIM SI3IKOM B TEPMUHAX HayKH, [T0OKa3aHa CIIOCOOHOCTb OBICTPO pearupo-
BaTh Ha YTOYHSIOLIUE BOIIPOCHI;

3aumeno - aH TOJHBIN, PA3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOIIPOC, MOKA3aHO yMe-
HUE BBIJICIUTH CYILIECTBEHHbIE U HECYLECTBEHHBIE NIPU3HAKU, IPUUMHHO-CIIEACTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBAaH, JOTUYEH, U3JIOKEH B TEPMHMHAX HaykH. OJHAKO JOIYLICHBI HE-
3HAYUTEJIbHbIC OITMOKH WIIM HEJJOYETHI, UCTIPABICHHBIE 0aKaIaBpOM C MOMOIIBIO «HABOJISIINX)
BOIIPOCOB;

3aumeno - naH HEMOJHBINA OTBET, JIOI'MKA U MOCIEI0BATENbHOCTh U3JI0KEHUS UMEIOT CY-
IIeCTBEHHbIE HapylleHus. JlonymieHsl Tpyoble OIIMOKH MPH ONPEIeSIEHUH CYILIHOCTH PACKpbIBa-
€MBbIX MOHATUH, TEOpUH, SABJICHUHN, BCIEACTBHE HENOHUMAaHUs 0aKaaaBpOM MX CYIIECTBEHHbBIX U
HECYLIECTBEHHBIX IIPU3HAKOB U CBs3ed. B OTBETE€ OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPBITH
KOHKPETHBIC TPOsBIICHUST 000OIIEHHBIX 3HAHWK HE ToKa3aHo. PeueBoe odopmiieHue TpedyeT
IIONPABOK, KOPPEKLUHY;

He 3aumeno - cTyleHT JEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IpPEAMETa, HE
yMeeT JefaTb apryMEHTUPOBAaHHbIE BBIBOABI U INPUBOAUTH IPUMEPHI, TOKa3bIBaeT ciaboe Bia-
JIEHUE MOHOJIOTHUYECKOM peublo, HE BJIAZEET TEPMHUHOJIOTHEH, MPOSIBIIET OTCYTCTBUE JIOTUYHO-
CTH U TIOCJIE0BATEIbHOCTH U3JI0KEHHUS, JIeaeT OIUOKH, KOTOPbIE HE MOXKET UCIIPaBUTh, JaxKe
IIPU KOPPEKIIMH MTPENOJaBaTeNIeM, OTKA3bIBAETCA OTBEYATh HA 3aHATHUH.

Kpurepun ounennBanus J1adopaTopHbIX padoT (TeKyuuil KOHTPOJb GopMHPOBAHUS
kommnerenuun IMK-1):

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

Xopowio: BBIIOTHEHBI BCE 3aJlaHUs, CTYJEHT 0e3 ¢ HeOOJbIIMMHU OIIMOKAMU OTBETHUJ Ha
BCE KOHTPOJIBHBIE BOIIPOCHI.

Yooenemeopumenvno: BHIOTHEHBI BCE 3aJJaHUS C 3aMeUaHUsIMHU, OaKalaBp OTBETUI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMH.

Heyooenemsopumenvro: CTyJEHT HE BBINOJIHUJI WM BBINOJHWI HENPAaBUIbHO 3aaHus,
OTBETUJI Ha KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMH UM HE OTBETHJI HA KOHKPETHBIE BOIIPOCHI.

Kpurepun oneHuBaHusi npeseHTaumii (TeKymyid KOHTPOJIb (POPMHUPOBAHUS KOMIIe-
Tennuu MK-1):

Omauuno: paboTa BHINOJHEHA B COOTBETCTBUU C TpeOOBAHUSMHM, BbIOpaHHas Tema pac-
KpBbITa MOJHOCTBIO, MaTepHall CTPYKTYPUPOBaH, MPeJICTaBlIeH B JIOTHYHOHN Gopme, KpaTKo, eMKO,
MarucTpaHT YeTKO U 0e3 OIIMOO0K OTBETHII HA BCE KOHTPOJIbHBIE BOIPOCHI.

Xopowio: paboTa BHINOIHEHA B COOTBETCTBUH C TPEOOBAaHUSAMHM, BHIOpAHHAS TEMa PacKpbl-
Ta, MaTepHall akTyaJieH, OakajlaBp OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

Yooenemeopumenvno: paboTa BBIOJHEHA B COOTBETCTBUU C TPeOOBAaHUSIMM, BHIOpaHHAS
Te€Ma YaCTUYHO PacKpbITa, M0 COJIEPKAHUIO MPE3EHTAlMU €CTh 3aMe4aHus, OakalaBp OTBETUI Ha
BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHHUSAMMU.

Heyooenemsopumenvro: CTYA€HT HE NOATOTOBUI pabOTy WIN MOATOTOBHUI paboTy, HE OT-
BEYAIOLIYI0 TPEOOBAHMIM, OTBETHJ Ha KOHTPOJIbHBIE BOIIPOCH! C OIMIMOKaMHU WM HE OTBETHII Ha
KOHKPETHBIE BOIIPOCHI.

Kpurepun oneHuBaHUs BBINOJHEHUS KOHTPOJLHOW PadoThl (TeKYUIHil KOHTPOJIb
¢popmupoBanus komnerenmuu IMK-1)
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Omauuno: paboTa BBHIIOJIHEHA B COOTBETCTBUU C TPeOOBAHUSAMH, BBHIOpaHHAs TeMa pac-
KPBITA TIOJTHOCTBIO, MaT€pPHal aKTyaJIeH U JOCTaTOYEH, CTYACHT YeTKO U 0e3 OmMOOK OTBETHII HA
BCE KOHTPOJIbHBIE BOTIPOCHI.

Xopowo: paboTa BBHIIIOIHEHA B COOTBETCTBUH C TPEOOBAHUSAMHM, BEIOpaHHASI TeMa PaCKpbI-
Ta, MaTepUaJl aKTyaJIeH, CTYIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHHSIMU.

Yoosenemsopumenvro: paboTa BBHINOIHEHAa B COOTBETCTBUH C TPEOOBAHUSAMM, BHIOpaHHAS
TE€Ma YaCTHUYHO PACKPHITA, IO aKTyaJbHOCTH JOKJA/la €CTh 3aMEYaHusl, CTYJCHT OTBETHUJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEUaHUSAMH.

Heyooenemeopumenvno: CTyA€HT HE MOATOTOBMWI pabOTy MM MOATOTOBMWII paboTy, HE OT-
BEUAIOIYI0 TPeOOBAHUAM, OTBETHJI HA KOHTPOJIbHBIC BOIIPOCHI C OIIMOKaMH WJIM HE OTBETHJ Ha
KOHKPETHBIE BOIIPOCHI.

Kpurepun oneHUBaHUs BBINOJHEHUS 3a/laHUI B TeCTOBOM (popme (TeKyLUMH KOH-
TpoJb popmupoBanus komnerenuuii ITK-1)

[To mToram BBIIIOJHEHUS TECTOBBIX 3a/laHUM OLEHKA MPOU3BOAUTCS MO UYEThIpeXOaiib-
HOM 1ikane. [Ipu npaBUIbHBIX OTBETaX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLEHKA «XOPOULO»,

51-70% 3amaHuii — OLEHKA «Y0081emME8OPUMETILHON,

MmeHee 51% - OlleHKa «Hey0081emeopumesibHO».

Kpurepun ouneHMBaHMs YCTHOro omnpoca (TeKymui KOHTPOJIb (POPMHPOBAHUSA
komnerenuuii [K-1):
OmauyHo: CTYIAEHT 4Y€TKO, TPaMOTHO M MPAaBWJIBHO OTBEYAET Ha IOCTABJIECHHBIN BOIPOC,
bopMyIUpyeT MOHSATHUS U OTPEICTICHUSI.
Xopowio: CTyNeHT NenaeT He3HAuMTeNbHbIe OUIMOKH B OTBETE€ Ha BOIMPOC U B (GOPMYIHU-
POBKax NMOHATUN U ONPEIETICHUM.
Yoosenemsopumenvno: CTyICHT JenaeT OMMOKK B OTBETE€ HA BOMPOC, HETOUHO M C OIMIUO0-
KaMu (POpPMYITHPYET MOHSITHS U OTPEeIeIICHUSI.
Heyoosenemseopumenvno: CTyIeHT HE MOXET OTBETUTHh Ha MOCTABJICHHBIM BONPOC U JaTh
(bOpMyITUPOBKH MOHATUH U OMPEICTCHUIA.

7.3. Tunogvie KOHmMpOIBLHBIE 3A0AHUA UL UHbIE MAMEPUATIbL, HE0OX00uMble 0711 OUEHKU
3HAHUIL, yMEHUIl, HABLIKOG U (US1U) ONbIMA 0eAMEIbHOCHU, XAPAKMEPUYIOUUX Imansl ghop-
MUPOGCAHUA KOMHEMEHYUIL 8 NPOUecce 0C80EHUA 00PA306amMeNbHON RPOZPAMMbL

KoHTpoJibHBIe BONIPOCHI K 3a4eTy (IPOMEKYTOYHbIN KOHTPOJIb)

1. Tlpeamer u 3amauu MUKPOOMOJIOTUH, KpaTKasi HCTOPUS €€ pa3BUTHA. MecTo MUKpOOHOIOTHH
B 9KOJIOTHYECKOM MOHUTOPHHTE.

2. PaznooOpaszue ¢opm xu3Hu Ha 3emisie. CoOBpeMEHHBbIE MPEACTaBICHUS O TOJ0XKEHUU

MUKpPOOPTraHU3MOB B MUPE KHUBOTO.

MuKpoOpranu3Mbl Kak BaKHEHUIIHE KOMIIOHEHTHI OHOC(hephI.

4. DykapuoTHueckas KieTka, ee ¢opma, CTpOeHHE U XuUMHU4Yeckui cocraB. OCHOBHBIE
ouonomumepsl dynuta — Oenku, JJHK, PHK, monucaxapunbt u aumunel. MIx crpoenue u
GyHKIHIH.

5. [Ilpokapuortnueckas kierka. ©opmMa M XUMHUYECKHM COCTaB NPOKAapHOT. bakrepuaibHOE
snpo. Ero crpoenne u ¢pynkiuu. [{utommazma u memOpanbl. Pubocomsl.

6. OcHOBHbIE OMOMOJIMMEPHl MPOKAPUOT: OEJKH, MOJUCAXapuibl, JUIHIALL. YYacTue
OMONOIMMEPOB B MEKKIIETOUHBIX PEryJIALUAX.

7. KnerouHasi cTeHKa MPOKAPHOTHYECKOM KIIETKH, ee cTpoeHHe U pyHkiuu. OKpacka GakTepuit
no Meroay I'paMma — BaKHBIM AMArHOCTMYECKHM Mpu3HaK. Kamcynbl M CIM3HCTBIA CIIOW.
Kryruku n noaBmwxHocTh. [Tnmm u pumOpun.

8. Muxkpockorn. TexHnKa MUKPOKOTTUPOBAHHS.
13
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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.
42.

43.

Crniopoobpa3zoBanue 6akrepuil. CTpoeHUE CIIOpHI.

OCHOBHBIE CHCTEMAaTHYECKHE TPYMIbl OaKTEpHl W WX XapaKTepucTtuka. Poip Kaxmaon
TPYNIIBI B TPUPOIHBIX OMOIEHO3aX.

0O0630p cucTemMbl IPOKAPHOT (XapaKTEPUCTUKA OT/ICIbHBIX TAKCOHOB).

OTnuuuTenbHbIe 0COOEHHOCTH 3YKapHOTOB OT MPOKAPHOTOB.

MunenuanbHbie TPHOBI: OCOOEHHOCTHM OMOJOTHYECKON OpraHW3alMd TPUOOB, CIIOCOOBI
Pa3sMHOKEHUS, KIIACCH(PHUKAIINA.

XapakTepucTuKa OTAEIbHBIX MpeACTaBUTENCH rpUOOB U UX POJIb B OMOTEXHOJIOTHH.
Hpoxoku. CTpoeHue, pa3MHOXKEHHE, KiIaccu(puKaIus.

Bupycsl, 6akrepuodaru. CtpoeHue, poib B OMOTEXHOJIOTUH.

MexaHu3M MOCTYIUICHUS MUTATEIbHBIX BEIIECTB B KIETKY.

Tunel nuTaHuss MUKpoOOpraHu3MoB. OCHOBHbBIE UCTOYHHKU OPraHMYECKUX BEIIECTB, MAaKpO-
U MUKPO3JIEMEHTOB.

CniocoObl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

[lepnonuveckoe KynbTUBHpOBaHHE. HempepbiBHOE KyIbTUBUPOBAHHE.

XapakTepucTUKa NUTATeNbHBIX cpel. Mcmonb3oBaHWe MUTATENbHBIX — Cpel UL
UACHTH()HUKAIIA MUKPOOPTaHU3MOB.

HakonutenbHble KynbTypbl W TPHUHLHUI 3JICKTUBHOCTH. MeETOAbl BBIACICHUS YHUCTHIX
KYJIBTYD.

JeiictBue Qusndyeckux (HakTOPOB Ha KUZHEACSITEIbHOCTh MUKPOOPTaHU3MOB (BJIQKHOCTD,
paauanys ¥ BUANMBIA CBET, OCMOTHYECKOE JIaBIICHHE).

Bnusinue TemnepaTypsl Ha KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB. METO/ b CTepHIIN3AlINH,
OCHOBAHHBIE Ha JICHCTBUU TEMIIEPATYPHI.

3nauenue  Qusuko-xumuuyeckux  QakrtopoB (pH, rH2) B  xusHenmesTenbHOCTH
MHUKPOOPTaHU3MOB.

AKTHHOMUIIETBI, MUKOILIa3Mbl, PUKKETCHH, ITHaHOOakTepru. OCOOEHHOCTH UX CTPOCHUS U
pOJIb B IPUPO/IE.

ITonstre MeTabonm3ma, kataboanu3ma, anadoan3Ma. X B3anMOCBI3b.

DepMeHTHI: CBOMCTBA, KiIaccudukarus.

Mexanusm nelicTBus (HepMEHTOB.

OcobeHHoCTH (PepMEHTATUBHOTO KaTaln3a.

OcCHOBHBIE 3aKOHOMEPHOCTH KUHETUKH (DEPMEHTATUBHBIX PEaKIHii.

AspoOHoe npixaHue. [IpakTHueckoe MCIONB30BaHME STUX IPOLECCOB, MX 3HAUYEHHE B
OYHCTKE TEXHOTEHHBIX TOTOKOB M O0BEKTOB OKPY>KAIOIIIEH CPEIbI.

CrniuproBoe OpoXeHHe: XUMU3M, XapaKTepUCTUKA BO30yIUTEICH.

Mo09HOKHCIIOE OpOKEHUE: XUMH3M, XapaKTePUCTHKA BO30YAUTEICH.

MacnsiHoKHCI0€ OpOXKEeHHEe: XUMHU3M, XapaKTepHCTUKa BO30OyIuTeneil.

DK30 u sHA0PEepMenTHI. Ponib pepMeHTOB B mporecce MmeTaboau3ma.

['eHeTMKa U M3MEHYUBOCTH MUKpPOOPraHu3MoB. [loHsTne o reHotune u ¢eHoture. Bumas
U3MEHYHBOCTH.

Myrtanuu, myrtarenbl. WUHAaynumpoBaHHbBI MyTareHe3. OCHOBHBIE TIOHSATHS O CEJICKIIHH
MHUKPOOPTaHU3MOB W TEHHOW WH)KEHEPHUH.

Omnpenenenre OHMOTEXHOJIOTHH, €€ 3aJadyd, MeTOJbl, OO0BEKTh. CTpPyKTypa THIIOBOIi
OMOTEXHOJIOTMYECKON CUCTEMBI: CyOCTpaT U MPOJAYKT, OMOJIOTHYECKUNA areHT, TEXHOJIOTHs U
PEKUM.

OcCHOBHBIE HalNpaBJICHUST ONOTEXHOJIOTHH.

TpaauimoHHbIE BUABI CHIPhS U MIEPCIIEKTUBHBIC 711 OMOTEXHOJIOTHH CyOCTpaThl. [IpuHIUIIBI
JNEHCTBUS UM KOHCTPYKIUHU OHOPEakTOpOB: J1a0OpaTOpHBIEC, MUJIOTHBIE M MPOMBIILICHHBIE
OMOpPEaKTOPBHI.

CriocoObl KyJIbTUBUPOBAHMS: MEPUOANYECKOE, HEMPEPHIBHOE, TOBEPXHOCTHOE, TITYOUHHOE,
tBepaodaznoe. TexHomoruss OMOCUHTE3a AMHUHOKHUCIIOT, aHTHOMOTHUKOB.

OcHOBBI OMOTEXHOJIOTUU (DEPMEHTATUBHOIO TUAPONIN3a LENT0I03bl. [lomyuenue rioko3o-
(pPYKTO3HBIX CHPOIIOB.
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44, Cozmanre  MHUKPOOOB-TIPOAYLIEHTOB  CEJIIEKIIMOHHO-TEHETHUYECKMM  MeToAoM. ['eHHo-
UH)XEHEPHOE MOJy4eHHEe MHKPOOOB-IPOIyLEeHTOB. IIpou3BOACTBO NHIIEBBIX OENKOB U
AMUHOKHCIIOT.

45. [Ipon3BOACTBO BUTAaMHUHOB M aHTHOMOTHUKOB. I[Ipom3BoACTBO OMOJOrMYECKH AaKTHBHBIX
0ETIKOB ¥ TOPMOHOB (MHCYJIMH, TOPMOH POCTa, KOPTU30H, HHTEPPEPOH, HHTEPICHKUHBI).

46. bBUOTEXHOJIOIMH, OCHOBaHHbIE HA MOJYYEHHUU U UCIIOJIb30BaHUHM (PEPMEHTOB (IIMBOBApEHHE,
xJiebomneueHne, CbIpOBapeHue u Jp.).

47. I'enernueckas TpaHchopMaiys pacTeHUil. Y CTOHUNBOCTD K repOULIUAaM U HACEKOMBIM.

48. TpaHCTeHHBIC PACTCHUS — MPOU3BOJIUTENN KUPOB U TOJIUCAXapuaoB. MI3MeHEHHE CBOWCTB
CEJIbCKOXO035MCTBEHHBIX U TeXHUYECKUX pacTeHuil. KynpTypa kinerok. Kammycsl.

49. buotpancdopmanus, GakTOpsl €€ ONpeIeIIIONIHE.

50. O6mme OpUHUMUMBI  OJYyYEHHS TMPOJYKTOB  OMOTEXHOJIOTMHM C  HCHOJIb30BAHHUEM
MHUKpPOOPTaHU3MOB.

51. UmMmMoOunu3anus pepMEeHTOB: BUABI MMMOOMIH3AIINHN, 33]1a49H, TICPCIICKTUBEI.

52. [lepepaboTka OTXO0MOB W TOOOYHBIX MPOAYKTOB MPEANPUSATHA C HCHOIB30BAHUEM
MHUKPOOPIaHU3MOB.

53. Ucnonp3oBaHne MEKPOOPTaHU3MOB B Ka4€CTBE KOHTPOJISI 3arpS3HEHUH.

54. MeTo/ibl IPOMBIIIIEHHOTO MOJYYeHUs ATaHOJIA.

55. MeraHoreHnes, MeTaHOOOpa3yromye 6aKTepHuH.

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

S7. llpuHIunuanbHas CXeMa OYUCTKH CTOYHBIX BOJI.

58. Mukpodiaopa NpUPOAHBIX Cpei: IOYBBI, BO3AyXa, BOJbl. POpMbI B3aMMOOTHOLICHUN
MHUKpPOOPTaHHU3MOB.

59. MukpoOsl U OMOTa: pacTeHUs, KUBOTHblE U dYesnoBeK. PUTONATOreHHbIE M NATOI'CHHBIE
MUKpPOOPTraHu3Mbl, Napa3suTu3M. PacTutenbHo-OakTepuanbHblii cumOu03. IlpakTuueckoe
IIPUMEHEHNE B arpOTEXHUYECKOH MPAKTHKE.

60. ®u3uosorus pacTeHui - onpeaeneHune, NpeaAMeT U3yUeHUs, 3aa4l U METObI.

61. bBuomemOpansl. CTpyKkTypa U GyHKINH.

62. benxu u amuHokucnoTsl. Ctpoenue u pyHkimuu.buocunTes Oenka. buocuHTe3 aMUHOKUCIIOT.

63. Jlumuapel. Yrinesoasl. CTpoeHne, KitacCHPUKAM U QYHKITUH.

64. HyknennoBble kuciaoThl. CTpoeHne U QyHKIHUH.

65. ®epMEHTHI 1 BUTAMHHEI.

66. OCOOEHHOCTH CTPOEHUs] pACTUTENbHBIX KieTok.lluromnmazma W oOpraHeibl  KJIETOK.

Crpoenue u ¢pyukiun. Kinerounoe saapo. Ctpoenue u pyHKINU.

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

YHEPTEeTUYECKHUI OOMEH.

68. Bosa u ee poib B OMOJIOTHUECKUX cUcTeMax. bruojornueckie ocoOEHHOCTH BO/Ibl. MeXaHu3M

0OBbIBaHUS BOJIbL. TpaHCIIOPT BOJBI.

69. PacTurenbHas KieTKa Kak OCMOTHYECKas cUcTeMa. BOTHBIH M XMMHYECKUI MOTEHLHUAL.

Bonansrit 6ananc. Tpancnmpanus, pyHKITHS.

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

a11eMeHTOB.JIUCT Kak oprad HH(pOpPMALUK O MUTAHUU PACTEHUS.

71. Metaboau3M B KOPHEBOH cucteme. Poib MUKpOOPraHM3MOB B TUTaHUM PaCTEHUI.

72. Muxopu3za. Buasl cumOmno3a pacTeHuil ¢ KUBBIMH cUcTeMaMu. DU3NOJOTHYECKUE OCHOBBI

NpUMEHEHHUS yI00peHuil.

73. buocdepnast ponb poTocuHTe3a. DHEpreTHKa (HOTOCHHTE3a. XEMOCHHTES.

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

®dotocunres. CeroBas (asza (dhoTonus).

75. ®orocunTte3. TemuoBas ¢aza (uki Kanseuna).C4 - myTh oTOCHHTE3A.

76. ®oroasixanue. [Tytu accumumsiiuu CO,. [Ipixanne. @yHkimu. JpxaTenbHbiid KO3QOUITHEHT.

77. qeixanue. ['muxonu3. ukn KpeGca. bpoxkenue, GyHKIHH.

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

79. ®a3sbl pocta pacteHui. [lepHoguuHOCTh POCTOBBIX MPOIIecCOB. DUTOTOPMOHBHI.
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80. Tponu3mbl pacteHuid. Oco6eHHOCTH (OPMHUPOBAHUS MOOETOB Y PA3HBIX JPEBECHBIX MOPOI.
AnukanbHoe foMUHUpOBaHueE. [1oJIsIpHOCT pacTeHUH.

81. OcHOBHBIE 3Tambl  pa3BUTUS  pacTeHU. DU3HONOTHYECKHE  OCHOBBI  I[BETCHUSI.
[TeproarYHOCTD MIOIOHOIIEHHS U 00pa30BaHUS IIUIICK Y JPEBECHBIX PACTEHUN.

82. ®uszunonorus npopactanus ceMsH. OU3NOIOTHS BEreTaTUBHOTO pa3MHOXeHHus. dusznonorus
npuBUBOK. DU3HOTIOrHYECKHEe OCHOBBI YePEHKOBAHMS.

83. ®usmonorust crpecca. Crpeccopsl. 3amUTHbIE (YHKIAUM BTOPUYHBIX METaOOJIUTOB.
MexaHu3M afanTalyu K CTpeccopam.

84. YcTOMYMBOCTh pPACTEHUH KaK pe3yibTaT Mpolecca afanTanud. XOJI0J0YCTOHYHBOCTS.
Mopo3oycToiunBOCTb. Teopus 3akaiuBaHusl. 3MMOCTOMKOCTb.

85. XKapocroiikocTh. 3aCyX0yCTOHYMBOCTh. AanTanus pacTeHuid kK HeaoctaTky Os.

86. ConeycroitunBocTh. ['a3oycroitumBOCTh. DOU3MONOTHS YCTOMYMBOCTH K HACEKOMBIM.
DU3NOJIOTUYECKUE OCHOBBI AJLJIEIONATHH.

87. IlyTu noBbIIIeHUs] YCTOMYUBOCTH K cTpeccopam. DU3noaorus ToOpoACKUX pacTeHUH.

Bomnpocsl i1 KOHTPOJIbLHOM PadoThI (TEKYIIHMHA KOHTPOJIb)

1. MuxkpoopranusmMsl Kak BayKHEHIIMe KOMIOHEHTHI Ouochepsl.

2. DykKapHOTHYECKas KJeTKa, ee (popMa, CTpPOCHUE U XMMUYEeCKUH cocTaB. OCHOBHbIE OHO-
nonuMmepsl syuuta — Oenku, JAHK, PHK, nomucaxapuasl n nunuasl. Ux ctpoeHue u
byHKIHH.

3. Ilpokapmoruueckas kiaerka. PopmMa U XMMHYECKHI COCTaB MpoKapuoT. bakrepuanbHOoe
anpo. Ero crpoenue u pynkuun. [{utornasma u mem6pansl. Puéocomsr.

4. OcHOBHBIE OMOMOIMMEPHI MPOKAPHOT: OCIKH, MOJTMCAXaPUIBI, JIUIHABL. YdacTue OHomno-
JMMEPOB B MEKKJICTOUHBIX PETYIISLHUAX.

5. Knerounas cteHka mpoKapuOTHYECKOM KJIETKH, ee cTpoeHue u GyHkiuu. Okpacka Oak-
Tepuil o metoy I'paMMa — Ba)KHBIN IMarHOCTUYECKUI NpU3HAK. Kancymnsl U CIM3UCTBIN
cinoit. )Krytuku v noaBmwkHOCTb. [1nnu u pumOpun.

6. Mukpockon. TexHuKa MUKpPOKOTIHPOBaHMUSL.

Cnopoo6pa3zoBanue 6akrepuit. CTpoeHHE CIIOPHI.

8. OcHOBHbBIE CHCTEMaTHMUYECKHE TPYNIbl OakTepuil M UX XapakTepucTuka. Poib Kaxmoil
TPYIIIBI B TPUPOIHBIX OMOIIEHO3aX.

9. OO630p cucTEMBI MPOKAPUOT (XaPaKTEPUCTUKA OTJEIbHBIX TAKCOHOB).

10. OTnmrunTenbHBIE 0COOCHHOCTH DYKaPHOTOB OT POKAPUOTOB.

11. MunenuanbHble TPUOBI: OCOOCHHOCTH OMOJOTMYECKON OpraHu3aiiu rpruOoB, CIOCOOBI
pPa3MHOKEHUs, KJIacCU(PUKAIHS.

12. XapakrepucTuka OTJAeIbHBIX MIPEICTaBUTENEH TPHOOB U UX POJIb B OMOTEXHOJIOTHH.

13. dpoxoxu. CTpoeHue, pa3MHOKEHHE, KIacCuUKAITHSL.

14. Bupycsl, 6akreprodaru. CtpoeHue, pojib B OMOTEXHOIOTUH.

15. MexaHu3M NMOCTYIIEHUS] TUTATENbHBIX BEIIECTB B KJIETKY.

16. Tunsl muTaHUS MUKPOOPraHU3MOB. OCHOBHBIE HCTOYHHKH OPTaHUYECKUX BEIIECTB, MAK-
PO- ¥ MUKPO3JIEMEHTOB.

17. Cnoco6s! KyTbTUBUPOBAHUS MUKPOOPTaHU3MOB.

18. I[leproanyeckoe KyIbTHBHPOBAHNUE.

19. HenpepsIBHOE KYJIbTUBUPOBAHHE.

20. XapakTepHrcTHKa MUTATENBHBIX cpel. Vcrmonb30BaHNe MATATENBHBIX CPeXl VI WICHTH-
(UKaI MUKPOOPTaHU3MOB.

21. HakonuTenbHble KyJAbTYPhl W HPUHLUN 3JIEKTUBHOCTH. METOABI BBIICIEHUS YHUCTBIX
KYJBTYD.

22. [lefictBue (u3mdeckux (PakTOpPOB Ha >KU3HEIAEATEILHOCTh MHKPOOPTAaHU3MOB (BIJIaXK-
HOCTb, paiualysi 1 BUAUMBINA CBET, OCMOTUYECKOE JIaBJICHUE).

23. BiiusiHue TeMieparypsl Ha )KU3HEAEATEIIbHOCTh MUKPOOPIaHU3MOB. MeTOo/ bl cTepuiIn3a-
IIUH, OCHOBAHHBIC HA JIEHCTBUU TEMIIEPATYPHI.

~
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24.3nauenue uzuko-xumuueckux (akropon (pH, rHy) B xu3HeaeATeNbHOCTH MHKPOOpPTa-
HU3MOB.

25. AKTHHOMHMIIETBI, MUKOIUIA3Mbl, pUKKETCUH, IIHaHo0akTepr. OcOOEHHOCTH UX CTPOCHUS
U pOJIb B IPUPOJIE.

TeMbl npe3eHTAUMH (TEKYIUMHA KOHTPOJIb)

1. ®yHKIMK TOYBEHHBIX MUKPOOPTraHU3MOB. OCHOBHBIE (PU3HOIOTUYECKH U CTPYKTYPHBIE TPYII-
bl IOYBEHHBIX MUKPOOPraHu3mMoB. KoHLeNI1s aBTOXTOHHBIX U AJZIOXTOHHBIX T'PYIIIT MUK-
poopranu3moB no C.H. Bunorpaackomy. Dkosoruueckas crparerus Mukpoopranusmon (K-
ctparerusi, R-ctparerus, L-ctparerus). Metoabl U3y4eHus] U KOJMYECTBEHHOTO y4eTa MUK-
pPOOPraHu3MOB MOYBHI. POJIb MUKPOOPTaHW3MOB B JKM3HU pacTeHUl. PusocepHbie MUKpO-
OHOLIEHO3BI.

2. Tumnbl OUONOTMYECKUX CBA3CH B MHpE MOYBEHHBIX MUKPOOPTraHW3MOB. B3ammooTHOIIEHHS
MEXIy MUKPOOPTaHU3MaMHU U BBICHIUMHU PACTCHHUSIMU. DNMUPUTHBIE MUKPOOPTaHU3MBI pac-
TeHui. CUMON03 MHKPOOPraHU3MOB ¢ pacTeHUsIMU. KiyOeHbKOBbIE OakTepuu, MUKOpPHU3A.
Pa3BuTne Ha pacreHUsX (UTOMATOTCHHBIX TpuOOB. Mcroib30BaHWE IOJIC3HBIX CBOWCTB
MUKpPOOPTaHU3MOB B JIECHOM XO3siiicTBe. bakrepuanbhbie ynoOpeHus. buomecTunumsi.
Muxkpobuosnorndyeckas MeTadoiIu3aus IPEeBECHBIX OTX0J0B. Puzochepnas Omopemenna-
Ul

3. Ponp MukpoopranuzMoB B 001eM KpyroBopote a3ora B Ouocdepe. Cxema OHOIOTHYECKOTO
KpyroBopora a3ora B npupoze. [Iporeccel ammMoHnpuKauy, HUTPUPUKAIINH, TSHUTPUPH-
kanuu. Pukcanus MOJEKYISIPHOTO a30Ta CBOOOAHOKHUBYITUMH U KITyO€HBKOBBIMH MUKPO-
opranuzMamu. MexaHu3m (Qukcanuu a3ora.

4. MeTabonu3M yriiepoAHbIx coeauHeHu. CxeMa OMOJIOTMYECKOTO KPyroBOpoOTa yriepoja B
o6uocepe. Pombs MUKPOOPraHU3MOB B pa3ioKEHUH LEJTION03bI, TeMHIISIITIONIO3b], JIUTHIHA,
JUTIUIOB, U B MPEBpaIICHUsAX yriepoja, a3oTa, cepbl, ¢ocdopa. A’pobHoe U aHa’dpoOHOE
OKHUCJICHHE 1IEJUTI0JIO3bl. MUHepanu3aiusi OpraHudecKuX COCTUHEHUH MUKPOOpTraHU3MaMH
B JIECHBIX OMOIICHO3aX.

5. Muxkpodiopa Boabl. Baknelilme rpymnmnsl NpokapuoTOB BOJAHBIX 3kocucTeM. Komu-tutp n
KOJIM-WHJEKC KaK MHAWKATOPHI CTEMEHU 3arps3HeHus BoJ0oeMOB. Mukpodiaopa Bo3myxa.
KadecTBeHHBIN W KOJIMYECTBEHHBIM COCTAB MUKPOOPraHM3MOB. METObl KOJTMYECTBEHHOIO
y4eTa MUKPOOPraHU3MOB BO3yXa

3aganus B TecToBOH (popme (TeKyIHil KOHTPOJIb)

1. Yro Bxoaut B coctaB Hykieotuna JHK:
a) pubo3a;
0) ne3okcuprbo3a;
B) IIUTO3MH,;
) ryanuH?

2. Kakue nmypuHOBbIe OCHOBaHMs BXomAaT B coctaB JIHK:
a) aJICHUH;
0) IUTO3WH;
B) I'yaHUH?

3. Kakue nupumMuanHOBBIE OCHOBaHUS BXOAAT B coctaB PHK:
a) ypauum;
0) TUMUH;
B) IUTO3UH?
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4. Kakue mapbl a30THCTBIX OCHOBaHUH 00€CIIeUnBaIOT KOMIJIEMEHTAPHOCTh?
a) aJICHUH-YPaIiT,
0) aJIcHUH-TUMUH;
B) LIUTO3UH-yparLui?
5. Ckonbko HykineoTuaHbIX Lemneil y PHK:
a) OJHa;
0) nBse;
B) TpH?
6. Kakumu cBs3smMu coenuHsAIOTCS HykieoTuaubie nenu JJHK:
a) Cyab(OUIHBIMU;
0) BOJIOPOJHBIMU;
B) NIENTHUHBIMH?
7. Yro Takoe XpomMocoMa:
a) MOJIEKYJa;
0) MOJIEKYJISIPHBIH arperart;
B) opraHou?
8. Kakwue e PHK u3BecTHBI:
a) MaTpUYHasl;
0) pubocomHas;
B) LIUTOIJIA3MEHHAS;
') TpaHCIIOpTHAsA?
9. Ckonbko k0J0HOB B TpancnopTtHoii PHK:
a) OJIMH;
0) Tpu;
B) CEMB/IECHIT;
T) Thicsiua?
10. CkonbKO aMMHOKHUCIIOT MIEPEHOCUT 3a OAMH pa3 TpaHcnopTHas PHK:
a) OJIHY;
0) nBe;
B) MHOT0?
11. Ckonbko octatkoB hocdopHoit kuciaotsl umeercs B AJ1D u ATO:
a) OJIVH;
0) nBa;
B) Tpu?
12. 3arpauynBaercs 1 pepMEHT, y4acTBYIOIINUN B ONOXUMHUECKONW PeaKIInu:
a) 11a;
0) Her?

13. U3 yero cocTosT 1enu MpocToro Oenka:
a) U3 aMUHOKHCIIOT;
0) U3 OpraHU4eCcKNX KUCIOT?
14. Yrto npexacrasiseT co00il BTOpUYHAs CTPYKTypa MOJICKYJIbI OerKa:
a) 1eTb;
0) rnoOymy;
B) ciMpaib?
15. Kakwue cBsI3M MKy aMUHOKHCIOTaMH 00ECIIEYMBAIOT MEPBUUHYIO CTPYKTYpY Oerka:
a) NeNTUIAHbIE;
0) BOJIOPOIHBIC;
B) cynbhuaHbIe?
16. Yto Takoe HacnmeacTBeHHAs nH(popManusl, 3anoxenHas B JJHK:
a) MOCJICIOBATEILHOCTD a30TUCTHIX OCHOBAHMIA B HYKJICOTUIHOH IIETIH;
0) mocaenoBaTeIbHOCTh (HOCHOPHBIX OCTATKOB B HYKJICOTHIHOM I1EIIH;
B) MOCJIEI0BATEILHOCT CaXapoB B HYKJIEOTUIHOM 1ienu?

17. Ot gero 3aBUCUT COCTaB O€JIKa, CAHTE3UPYEMOTO B KIICTKE:
18



a) OT COCTaBa yTrieBOOB;
0) ot cocrara JIHK;
B) OT COCTaBa JIUIMUOB?
18. YTto BXOIUT B COCTAB MPOTEHIOB:
a) aTOMbI METAJIJIOB;
0) BUTAMUHBI;
B) MOJICKYJIbI aMUHOKHUCIIOT;
T') XJIOPOILIAcThI?
19. Monekynbl pepMEHTOB 3TO:
a) JKHUPHI;
0) yrJieBoJibl;
B) OCJIKH;
I') OPraHMYECKUE KUCTOTHI?
20. Kak Bo/1a MPOXOUT MO PAaCTCHHIO:
a) 10 CPEAMHHBIM TUTACTUHKAM;
0) 1Mo UTOILIa3Me;
B) M0 KJIETOYHBIM 000J104KaM?
21. Korga XpoMOCOMBI UIMEIOTCS B )KUBOI KJIETKE:
a) BCerja,
0) B uHTEp(dase;
B) B IIEpUOJL JICJICHUS KJIETKU?
22. Kakve MOJIEKyJIbI BBIACISIOTCS U3 MUTOXOHPUN KaK KOHEYHbIC TPOAYKTHI:
a) YIJICBOJIbI;
0) JKUPBI,
B) AT®?
23. Kakue MoneKyIbl IErKO MPOXOIAT Yepe3 MOPHI siipa MPU CUHTE3€ OENIKOB:
a) JIHK;
0) yrJieBOJI0B;
B) aMHUHOKHCIIOT?
24. Kakve MOJIEKYJIbI HAKATUTMBAIOTCS B MATPUKCE XJIOPOILJIACTOB Y B3POCIIBIX PACTCHHIMA
YMEPEHHOU 30HBI:
a) JKUPBI;
0) yrieBoIsl;
B) Oenku?
25. Kakue MomneKkyIbl CHHTE3HpyeTcs B anmnapare [ onbmku:
a)yTJIeBOJIBI;
0) *KUpBI;
B) xyiopodrn?
26. UTo Takoe MUHOIMTO3:
a) MPOHUKHOBEHHE BEIIECTB Uepe3 IIa3MaJIeMMy B KIIETKY;
0) BbIIETICHUE BEIIECTB U3 KIETKU;
B) TIpOIIECC MEePEeX0/ia BEIIECTB U3 OPraHOM 1a KJIETKH B IPYroi opraHou1?
27. Kaxk ocytiecTBisieTcs 0OMEH BEIIECTB MEXY IBYMsI Pa3HBIMU KIIETKaMU:
a) uepe3 BTOPUIHYIO 000JIOUKY;
0) yepes MIa3MoIeCMbI?
28. Kaxkoii mporiecc ueT Ha KPUCTaX MUTOXOHIPHIA:
a) oKucIuTenpHoe (ochopunrpoBanue;
0) porodochopunupoBanue?
29. Kakue rpynmnsl MOXKHO Ha3BaTh (PYHKIIMOHAIBHBIMU Y aMUHOKHUCIIOT:
a) TUIPOKCUITHHYIO;
0) KapOOKCHITbHYIO;
B) aMUHOTpymmna?
30. CkOIbKO «HE3aMEHUMBIX)» (PACTUTENBHBIX ) AMUHOKHUCIIOT BBl 3HACTE:
a) TATh;
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0) IBalIaTh;
B) TISATHJICCAT;
r) cTo?
31. Kakue u3 nepevnciIeHHbIX CBOMCTB OTHOCSTCS K CBOMCTBAM MOJICKYJ OCITKOB:
a) TuIpooOHOCTE;
0) aMmpOTEepHOCTH;
B) ruIpopUIbHOCTH?
32. YrieBoJ caxaposa:
a) MOHOCaxapHu/;
0) monucaxapuna?
33. KpaxMai oTHOCHUTCS K:
a) MOHOCaxapaw;
0) nmonucaxapam?
34. Kakyo UMEIOT XUMHYECKYIO IPUPOY IIEKTHHOBBIE BEIIECTBA: ITO
a) JKUPBI;
0) monucaxapusl (YrieBoabl);
B) Oenku?
35. 'eMHULEIUIFOI036] OTHOCATCA K:
a) Oenkam;
0) xxupam;
B) yriieBogam?
36. KireruaTka (11€/1110J1032) SIBJISETCS:
a) CIIUPTOM;
0) Xupowm;
B) OpPraHUYECKON KUCIOTOMH;
T) nmonucaxapuaom?
37. YUto npencTaBisiOT COOOH KUPBI:
a) codeTaHue TPEXaTOMHOTO CIUPTA TIIHIIEPUHA W BRICOKOMOJICKYIISIPHBIX KUPHBIX KHCIIOT;
0) aMUHOKHUCIIOTHBIE I[ENTH, COETMHEHHBIE MENTUAHBIMU CBS3SIMH;
38. Kakne KHCIIOTH MPUHUMAIOT y4acTHe B (DOPMHPOBAHUH KUPOB:
a) MaJTbMETHHOBAS,
0) cepHasi;
B) CTeapuHOBAs;
I') BaJIepUaHOBas;
1) oJIenHOBast?
39. Yto Takoe KopepMeHT:
a) 0enok;
0) HeOenkoBas yacth hepmenTa?
40. Yem xapakTepuszyercsi CBOMCTBO aM(pOTEPHOCTH MOJIEKYII:
a) MPUCOETUHEHNEM MOJICKYJT BOJIBI,
0) moTepeit OTJeNbHBIX HOHOB;
B) HAJIMYHEM CBOOOIHBIX 3apsI0B B MOJICKYJIC;
T') IPOSIBIICHUEM CBOMCTB KUCIIOTHI WJIM MIEIOYX B BOJHBIX pacTBopax?
41. MuKpoOGHOIOTHUS — 3TO HayKa:
a) 0 MeNbYalIuX, HEBUIMMBIX HEBOOPYKEHHBIM TJIa30M, OpraHuiMax; a) Mopdonoruu, pusmo-
JIOTUH, OMOXUMHUH M SKOJIOTHH IMPOKAPHUOTOB;
0) )KU3HEICATCILHOCTH SYKapHOTOB;
B) JKU3HE/ICATEIBEHOCTH BUPYCOB;
T') )KU3HEIEATEIIbHOCTH MPOCTEHIIIHX.
42. I1epBOOTKpBIBATEIb MEKPOOPTAHH3MOB:
a) P. Kox;
0) JI. Ilactep;
B) A. BaH JleBeHryK;

r) 1.11. MeuHuKoOB;
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n) .. IBaHOBCKUHA.

43.

Dransl pa3BUTUS MUKPOOUOJIOTHU!

a) UCTOPUYECKUI;

0) MOpOIOTHYECKHUI;

B) (PM3HOIOTUYECKHIA;

T') 9KOJIOTHYECKHUH;

1) TEHHO-UHXEHEPHBIH.
44, K nmpokapruoTaM OTHOCSITCS:

a) IPOXIKU;

0) BOJIOpOCIIH;

B) TpHOBI;

r) OaKkTepuH;

1) BUPYCBHI.

45,

K 9YKapuoTaM OTHOCATCA:

a) MpoCTENIINE;
0) BOJIOpOCIIH;
B) TpHOBI;

r) OaKkTepuH;

1) BUPYCBHI.

46.

OtcyrcTBUE B OaKTepUanbHOM KileTKe 0()OPMIIEHHOTI'O si/ipa yKa3bIBaeT Ha MIPUHAJIEK-
HOCTb OaKTEepHil K OpraHu3Mam:

a) IPOKAapHOTaM;
0) sykapuoTtam;
B) aBTOTpodam;
r) rereporpodam;
1) KonuoTpodam.

CoNOR~LNME

[
=

N
w N

14.
15.
16.

17.

18.

19.
20.

Bomnpocsl 111 TOATOTOBKH K YCTHOMY ONPOCY (TeKYIUMii KOHTPOJIb)

Kakne xuMuueckue 3J1eMEHTHI BXOAST B COCTAB KIETKH?

Kakue HeopraHuyeckue BemecTBa BXOASAT B COCTAaB KIETKH?

KakoBo 3HaueHUe BOIBI IS )KU3HEAEATSIbHOCTH KIETKH?

Kakue comu BXOIAT B COCTaB KJIETKHU?

KakoBo 3HaueHue aist KJIETKU cojiei a3oTa, pocdopa, kanus, HaTpusi?

B uem pa3Huia MexJ1y OpraHn4yecKUMHU U HEOPraHUYECKUMH BelecTBaMu?

Kakue ycnoBust HE0OX0AUMBI ISl OMOCUHTE3a Oenka?

KaxkoBa pons JIHK B npouecce 6uocuntesa Oenka?

Kakum oOpazom mpexoaut nepenada (tpaHckpumnius) uHpopmauuu c¢ JJHK nHa
PHK?

.KaxoBa ponp u-PHK B nporecce 6uocunresa 6enka?

.I'ne obpasyercs, u kakue ¢pyHKuuu BoinonauseT T-PHK?

.Kakyio ¢pyHKIMIO U KaKOe CTPOEHHE UMEET 30Ha KOPHEBBIX BOJIOCKOB?

.Kakyto ponb urpaer HapyxHas MeMOpaHa KOPHEBOTO BOJIOCKA B MOTJIOLIEHUN BOIBI

Y MUHEPAJIBHBIX COJIEN?

Uto Takoe ocMoTuueckoe nasieHue? Kakue 30Hb1 1uddy3un 1eMCTBYIOT B KIeTKe?
Kyna nmonanaer Boja U3 KOPHEBBIX BOJOCKORB?

EcTh 1 pa3HuIla B KOHIEHTPAIIMA BHYTPUKICTOYHON Cpellbl MEXKIY KIETKAaMH KO-
pPbl KOpPHS M IEHTPAJbHOTO NHJIMHApPA W KAKOW ATO HMeeT (HU3MOTOTHUYCCKHI
CMBICIT?

Kak co3maercsi KOpHEBOE JaBJICHHE M KaKO€ OHO MMEET 3HAUCHHUE JJIs IMOMaJaHus
BOJIbI B BECEHHUE O€3JIUCTHBIE IT00eTH?

Kakum 06pa3om mocTynarT MUHEpaJIbHbIE BEIIECTBAa U BOJa B MOOETH JeTOM?
HazoBute Bce GyHKIIMU KOpHEH.

Kakue xopau popMupyrOTCs IpU BETETATUBHOM Pa3MHOXCHU U pacTECHHM?
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21.KakuM METOJ0M MPOBEPSIOT 3HAUCHUE PA3TUYHBIX XUMUUYECKUX JIEMEHTOB B KU 3-
ChopmynupyiiTe 3aKOH COXpaHEHUS SHEPTHUU.

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

23.YT0 Takoe sHEepPreTUYECKUe YPOBHU B IEMU MUTAHUSA?

24. 13 xakux ABYX MNPOTHBOIOJOXXKHBIX MPOIECCOB CKJIAAbIBaeTCs OOMEH BELIECTB U
SHEPTHH B OPTAaHU3ME U B KJIETKe?

25.YT10 Ha3bIBAIOT MJIACTUYECKUM OOMEHOM B KJIETKE?

26.YT1o Takoe acCCUMUIIAIUS?

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

28. Kakue BemecTBa 00pa3yloTcs B mpolecce acCuMUIIsuu (anabonusma)?

29.Yto0 Takoe guccuMmisnms (karaboiau3m)? [louemy oHa TPOXOAUT MOITAITHO?

30. Yo xapakTepHO A KaXJAO0T0 ATana U Kak 3TO CBS3aHO C UX Ha3BaHUSAMHU?

31.1IpenmeT u 3aauud MUKPOOMOJIIOTUH, KpaTKas UCTOPUS €€ pa3BUTUA. MecTO MHUKpO-
OMOJIOTHH B 9KOJIOTUIECKOM MOHUTOPHUHTE.

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

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

34. MukpoopraHu3Mbl KaKk BaXKHEHUIIIME KOMITOHEHTHI OHOC(epHl.

35.Dykapuorndeckas KieTka, ee GopMa, CTpOCHHE U XUMHYECKUi coctaB. OCHOBHBIE
ouononumepsl synura — 6enku, JJHK, PHK, nonucaxapuasl u aununsl. Ux ctpoe-
HUE U QyHKIUU.
36. [IpokapuoTtuueckas kinerka. opma U XUMHYECKHH cocTaB MpokapuoT. bakrepu-
anpHOe sapo. Ero crpoenne u pynkuuu. llutonnasma u memOpansl. Pubocomsl.
37.0OcHOBHbBIE OHMOMOJUMEPHI NMPOKAPUOT: OEIKM, MOJUCAXAPHUABI, JUIUABL. YdacTue
OMOMOINMEPOB B MEXKKIETOUHBIX PETYyIALHUIX.

38.Knerouynas cTeHKa MPOKAPUOTUUYECKOW KIETKH, ee cTpoeHne u (pyHkmuu. Okpacka
O6aktepuil mo meroay ['pamma — BaxHBIM nuarHoctuueckuil nmpusHak. Kamcymnel u
CAu3UCThIN cioi. JKryTuku u noABUKHOCTE. [Iunu u pumopumn.

39. Mukpockor. TexHuKka MUKPOKOTTUPOBAHUS.

40. CnopoobpaszoBanue 6akrepuii. CTpoeHHE CITOPHI.

41.0OcHOBHBIE CHCTEMAaTUYECKHE TPYNIMbl OAKTEpUN M UX XapaKTepucTuka. Posb Kax-
JIO¥ TPYNIIBI B IPUPOIHBIX OMOIIEHO3aX.

42.00630p cUCTEMbI IPOKAPHUOT (XapaKTEPUCTUKA OTJEIbHBIX TAKCOHOB).

43. OTnuYuTeIbHBIE 0COOCHHOCTH IYKAPHOTOB OT IMPOKAPHUOTOB.

44 MuuenuaiabHble TPUOBI: OCOOEHHOCTH OHMOJIOTHUYECKOW OopraHu3anuu rpubos, cmo-
cOoOBI pa3MHOXKEHUSI, KilacCuUKaIus.

45. XapakTepuCTHKa OTJEIbHBIX NMpeacTaBUTeNeH IrpuOOB U UX POJIb B OMOTEXHOJIOTHH.

46. Ipoxoku. CTpoeHue, pa3MHOXKEHHE, KiTacCuPUKaIus.

47.Bupycsl, 6aktepuodaru. CtpoeHue, posib B OMOTEXHOJIOTHH.

48. MexaHU3M MOCTYIIJICHHS TUTATEIbHBIX BEHIECTB B KIETKY.

49. Tunel nUTaHUS MUKPOOPTaHU3MOB. OCHOBHBIE HCTOUYHUKU OPraHUYECKHX BEIECTB,
MaKpO- U MHKPO3JIEMEHTOB.

50.Crioco6bl KyIbTUBUPOBAHUS MUKPOOPTAaHU3MOB.

51.Ilepuoauueckoe KyJIbTHUBUPOBAHHUE.

52. HenpepbIlBHOE KyJIbTHBUPOBAHHUE.

53. XapakTepucTuka NHUTATENbHBIX cpeln. lcmoib3oBaHUME MUTATENbHBIX Cpel AJis
UJCHTU()HUKALUY MUKPOOPTAaHU3MOB.

54.HakonuTenbHble KyJIbTYypbl U MPUHIUI 3JIEKTUBHOCTH. METO/IbI BBIICICHUS YUCTHIX
KYJBTYD.

55. lleiictBue ¢usmdyeckux ¢GHaKTOPOB HA KU3HEACATEIBHOCTH MHUKPOOPTaHU3MOB
(BIaXXHOCTB, paJvallis U BUAUMBIA CBET, OCMOTHYECKOE JIaBICHHE).
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56.BiusiHue TemmepaTypbl Ha JKM3HEAEATENbHOCTh MUKPOOPTaHM3MOB. MeTObl CTe-
pUIIM3alHUK, OCHOBAHHBIE HA JI€MICTBUU TEMIIEPATYPHI.

57.3nauenne pusuko-xumuueckux gakropos (pH, rH2) B xku3HEeneATEILHOCTH MHUKPO-
OPTaHU3MOB.

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

59.IlonusTue merabonu3ma, katabonu3Ma, anabonu3Ma. MX B3aUMOCBS3b.

60. ®epmMeHTHI: CBOWCTBA, KIacCU(UKAIIHS.

61. MexaHu3Mm aeicTBUS PEPMEHTOB.

62.0Ocob6enHocTH (epMEHTATUBHOTO KaTaau3a.

63. OCHOBHBIC 3aKOHOMEPHOCTH KHHETUKU (DEPMEHTATUBHBIX PEAKLIUMA.

64. AspobHoe apixanue. [IpakTudeckoe MUCIONIB30BAHUE ITUX MPOIECCOB, UX 3HAUYCHUE
B OYHCTKE TEXHOTEHHBIX ITOTOKOB U 00BEKTOB OKPYKAIOIIEH CPEe/Ibl.

65. CnupToBOe OpoXkKeHHE: XUMHU3M, XapaKTepPUCTHUKA BO30yaUTEINICH.

66. Mono4HOKHCI0E OpOKEHHNE: XUMHU3M, XapaKTepUCTUKA BO3OYIUTEICH.

67.MacnaHokucioe OpoKeHHe: XUMHU3M, XapaKTepPUCTHUKA BO30yauTENECH.

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

69.I'eHeTka U U3MEHYUBOCTh MUKpOOpraHusMoB. [loHsTue o reHorune u QeHOTHUIIE.
Bunasl u3MeHUYHUBOCTH.

70.Mytauuu, mytareasl. UaaynupoBanuslii Mytarene3. OCHOBHbIE MOHSATHS O CEleK-
I MUKPOOPTaHU3MOB U T€HHOW MHKEHEPHUH.

71.0Omnpenenenne OUOTEXHOJIOTUU, €€ 3a7ayu, METOAbI, 00beKThl. CTPYKTypa THUIOBOM
OMOTEXHOJIOTUYECKON CUCTEMBI: CyOCTpaT U MPOAYKT, OMOJIOTHYECKUI areHT, TeX-
HOJIOTHS U PEKUM.

72.OcHOBHBIC HaNpaBlIeHUs OMOTEXHOJIOTHH.

73. TpaguuuoHHbBIE BUIBI CHIPbS M TMEPCIEKTUBHBIE I OMOTEXHOJOTHU CyOCTpaThl.
[TpuHIUIIBI JeHCTBUS U KOHCTPYKIUMU OMOpPEaKTOpOB: J1abopaTOpHbIE, MUIOTHBIE U
MPOMBINIJICHHBIE OMOPEAKTOPHI.

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

IJII0K030-QPYKTO3HBIX CUPOIIOB.

76.Co3ntanue MUKpOOOB-IIPOJYLIEHTOB CEIEKIIMOHHO-TEHETUYECKUM MeTOJ0M. ['eHHO-
WHXEHEPHOE MOTydYeHHEe MUKPOOOB-TIPOAYIIEHTOB. [IpOU3BOCTBO MUIEBHIX OEITKOB
U AMUHOKHCJIOT.

77.1Ipon3BOACTBO BUTAMHHOB U aHTHOMOTHKOB. [IpOU3BOICTBO OMOTOTHUECKH AKTH B-
HBbIX O€JIKOB U TOPMOHOB (MHCYJIMH, TOPMOH POCTa, KOPTHU30H, HHTEPPEPOH, HHTE P-
JEeUKUHBI).

78.bHuOTEXHOJIIOTHH, OCHOBAaHHbIE HA MOJYYEHUU U UCIOJIb30BaHUM (PEPMEHTOB (ITUBO-
BapeHwue, xjeboneyeHne, CbipoBapeHue u Jap.).

79. I'enerndeckas TpaHcpopManus pacTeHUU. YCTOWYMBOCTH K repOMIMAaM U Hace-
KOMBIM.

80. TpaHcreHHBIE pAacTeHHS — MPOU3BOAUTENM XUPOB U TMOJUcaxapuaoB. V3meHeHue
CBOMCTB CEIIbCKOXO3SIMCTBEHHBIX M TEXHMYECKHX pacTeHuil. KynbTypa KIETOK.
Kamnycsr.

81. buotpanchopmarus, GakTOPHI €€ ONpeIeIISIONne.

82.O0mue NpUHIUIBI TOJYYeHUs MPOJYKTOB OMOTEXHOJIOTUU C UCIIOIb30BAHUEM MHK-
POOPTaHU3MOB.

83. UmmobOunu3anus GepMeHTOB: BUIbl UMMOOUIN3AIUH, 33141, TIEPCIICKTUBHI.

84.IlepepaboTka OTXOJA0B M MOOOYHBIX MPOAYKTOB MPEANPHUIATHH C HCIOJb30BAHHUEM
MUKPOOPTaHU3MOB.

85.cnonp3oBaHue MUKPOOPTaHU3MOB B KaUeCTBE KOHTPOJISI 3aTpsSI3HEHUN.

86. MeTo1bl TPOMBIIIUIEHHOTO TOJIy4eHHUs 3TaHOIA.

87.MeTaHoreHe3, METaHOOOpa3yromue 0aKTepHu.
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88. Ctounsie Boabl. CaHUTapHO-OMOIOTHYECKAs OIIEHKA Ka4eCTBa BOJIBI.

89. [IpuHuMnuanbHas cCXeMa OYUCTKH CTOYHBIX BOJI.

90. Mukpodropa IpUpPOAHBIX CPEA: MOUYBBI, BO31YyXa, BOALL. DOpMBI B3aUMOOTHOIICHHH
MHKPOOPTraHU3MOB.

91. MukpoObl U OMOTa: pacTeHUs, KUBOTHBIE U YeoBeK. DUTOMATOreHHBIE U MAaTOTCH-
HbI€ MHKpPOOPTaHU3MBI, Mapa3suTU3M. PacTuTenbHO-0aKTEepUaIbHBIM CUMOUO3.
IIpakT4yeckoe NPUMEHEHUE B aTPOTEXHUYECKON IIPAKTHKE.

JlabopaTopHble 3a1aHus (TeKyLIHl KOHTPOJIb)

METOAUKA MUKPOXUMHNYECKOI'O AHAJIN3A 30JIbI

MUKpOXUMUYECKHI METOJI MO3BOJSET BBIIBUTH MHKPO-KOJIMYECTBA HCCIEAYEMOIrO 3iie-
MEHTa B 30JJbHOM OCTAaTKe C TIOMOIIbI0 XUMUYECKUX PEAKIMA Ha MPEIMETHOM CTEKIIE.

Martepuansl 1 000pyIOBaHUE: 30J1a, OJYYCHHAs] OT CKUTAHUS JIMCTHEB, TTOOETOB, JApEBe-
cuHbl cocHbl win Oepe3bl; 10%-ubiii pactBop HCI; 1%-ubiit pactBop Na;HPO,.; 1%-Hbiii pac-
TBOp MoubOaeHOoBOKKCIOro aMmMoHus B 1%-nHoit HNO3; 1%-Hb1ii pacTBOp KenToit KpoBsIHOU CO-
J¥ B KallelbHUIIE; JTUCTULIMPOBAHHAS BOJa B CTaKaHe; MPOOUPKH B ITATUBE; BOPOHKA MEJICHB-
Kast; (QUIBTPBI; CTEKIISIHHAS MaJ0YKa; MPeIMETHbIE CTEeKIIa; MUKPOCKOIT; KyCOYKH (PHIBTPOBAIb-
HOW Oymarm.

Xox pabotsl. Hackimate B mpoOupky HEOOJIbIIOE KOTUYECTBO 30JIbI U 3aJIUTh €€ IPUMEPHO
yeThipexkpaTHbiM 00beMoM 10%-Hoit HCI. OtdunsTpoBaTh MONy4EHHBIH PACTBOP B YHCTYIO
npoOupKy uepe3 MajgeHbKUi GuiabTp. [IpoBecTH Ha MpeAMETHBIX CTEKJIaX PEeaKIMU Ha KallbLUH,
marauii u pocdop. s 3TOro Ha HeCTH Ha MPEAMETHOE CTEKIIO MAJCHBKYIO KAaIlTiO BBITSDKKH U
Ha paccTOsTHUM 4-5 MM OT Hee - KaIlll0 COOTBETCTBYIOIIETO PeaKTHBA. 3aTEM 3a0CTPEHHBIM KOH-
IIOM CTEKJISTHHOM TMAaJOYKH COSJMHUTH KaIUTH KaHAJIbIEM. B MecTe coeMHEHUs TPOU30UIET pe-
aKIys, IpUYeM 10 KpasM KaHalblla OyJeT HaOMoAaTbes ObICTpasl KPUCTAJUIU3AIMS MPOIYKTOB
peakuuu. PaccMoTperh obOpasyroluecs B pe3yiabTaTe pPeaklMd KPUCTaIbl B MUKPOCKON IPH
yBenuueHun x120. Ilocme HaHeceHUs KaXJ0ro peakThBa HEOOXOJUMO BBIMBITH M BBITEPETH
buIbTpOBANBHOM OyMaroil CTEKJIIHHYIO MAIOUKY.

PeaktrBoM Ha moH Kanmbius cyxut 1%-uas HpSO,. [lpu 3TOM Xmopua Kaelus, coaep-
JKalUIics B BBITSXKKE, pearupyer ¢ KUCIOTOH 10 ypaBHEHUIO:

OO0pa3yronuiicst TUIIC OCAKIAETCS B BUJIE UTOJIbYATHIX KPUCTAIIIOB (PHC.).

CaCl, + H,SO, — Ca SO, + 2HCL.

2N
™ % it

=

%@D@
B OH @

Puc. 6. Kpucranse coneit, nomy4eHHble Npu MUKPOXHMHYECKOM aHaIIH-
3€ 30JIbl: @ — Cynbdar xanmpuns; 6 — pochopHOaMMHAaYHOMArHE3HaIbHAS
€OJb; 6 — PocHOPHOMONTHGIEHOBOKHCIBIH AMMOHMIHA J
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Jlist oOHapyKeHUsl MarHus K Karie UCIBITYEeMOT0 pacTBOpa CIeAyeT CHavana
N00aBUTH KAIlJIK0 PacTBOpa aMMHaKa, a 3aTeM COCJHMHHUTH KaHaJbIIEM C PEaKTHBOM,
KOTOPBIM CIy:KHUT 1%-HbBIH pacTBOp (ochopHOkucioro Harpus. O6pasyercs doc-
dbopHOAMMHaYHOMArHe3HalbHas COJIb (CM. PHC.), KPUCTAILUIU3YIOMIAsACS B BUIC IPs-
MOYTOJIbHUKOB, KPBIIICYCK, 3BE3Jl WM KPBLIbCB B PE3yJbTaTe CICAYIOIICH peak-

MgCl, + Na,HPO, + NH, — NH, MgPO, + 2 NaCl.
MU
st obHapykeHust hochopa HEOOXOIUMO COCTUHUTH KAILIIO BHITSOKKH ¢ 1%-
HBIM PacTBOPOM MOJIHOaTa AMMOHHSI B @30THOM KHCJIOTE.
[TomrydaeTcsi 3eME€HOBATO-XKENTHIA 0CaAOK  (HocHOPHOMOIHUOICHOBOKHUCIOTO
aMMOHHS (CM. pHC.)

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

Kenezo MOxkHO OOHAPYKUTH C TTOMOIIBIO PACTBOPA JKEITOM KpOBAHOM cosn. B
pe3ynbTaTe peakiumn oOpa3yercs OepiuHCKas na-

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

3ypb:

Peaxiuio Ha xene30 peKOMEHIYeTCsl TPOBOJIUTh B MIPOOUPKE: K OCTATKY 30J1b-
HOW BBITSDKKHU JI00ABIISATH 110 KAIUISIM PACTBOP KEJITOW KPOBSIHOM COJIU JI0 TIOSIBIICHHUSI
CHHEHN OKpaCKH.

PesynbTarhl paboTel 0)OPMUTH B BUJEC PUCYHKOB KPUCTALIOB THUIIca, ochop-
HOAMMHAYHOMArHe3uaabHOU coiMu U PocHOopHOMOITUOICHOBOKUCIOTO aMMOHHUS.
3apucoBaTh BET OCPIUHCKOM JIa3ypH.

7.4. Coomeemcmaue 6an1bHOU WIKATBL OUYEHOK U YPOSHEN CHOPMUPOBAHHBIX KOMNEM eH YU

Yposens chop-
MHUPOBAHHBIX OrneHka IHosicuenus
KOMIIETEHITUI

Teoperuueckoe cojepkaHue Kypca OCBOEHO MOJI-
HOCTBIO, BCE IMPEIyCMOTPEHHBIE MPOrpaMMON OOY4YeHUs
yueOHbIe 3aJaHUS BBITIOJTHEHBI.

OOyuaromuiics BiageeT 0a30BbIMH 3HAHUSAMU (DU-
3HOJIOTHH PACTEHUH U MUKPOOHOIOTHH, METOIaMu cOopa,
00paboTKu M aHanmm3a WHGOPMAIIMU O COCTOSTHUU pacTe-
Bricokwuit 3auTeHo HUWA U MHKPOOPTaHU3MOB; YMEET MOJb30BaThCA METOa-
MU UJIEHTHU(PUKALUU U OMHCaHUEe OMOJIOrMYECKOTO pa3Ho-
o0pa3usi MUKpPOOPTaHU3MOB M pacTEeHUH; 00IagaeT HaBbI-
KaM¥ TPOBeJIeHUs padboT 1Mo 00paboTKe W aHAIM3y HAyU-
HO-TeXHUYECKON WH(GOpMAIMU U PE3yNbTAaTOB HCCIEI0-
BaHUW B 00JIACTH SKOJOTHH, HPUPOJONOIb30BaHUSI U
OXpaHbl IPUPOJIBI.

Teoperudeckoe conepkaHHe Kypca OCBOCHO TIOJI-
HOCTBIO, BCE IPETyCMOTPEHHbIE MPOrpaMMOi OO0y4eHUs
yueOHbIe 3a/IaHUsI BBIOJIHEHBI C HE3HAYUTEIHHBIMH 3a-
MEYaHUSIMH.

OOyuarommiicss crnocoOeH BIaAeTh 0a30BBIMHU
3HaHUSAMH (QU3UOJOTUU PACTEHUH U MUKPOOHOJIOTHH, Me-
TogaMu cOopa, oOpaboTKH U aHaNK3a UHGOPMAIIHH O CO-
CTOSTHUM PAaCTCHUH U MUKPOOPIaHU3MOB; yMEET MOJb30-
BaThCSl METO/IaMU UACHTHU(HUKAIIMA U OTIHCaHUE OUOJIOTH-
YEeCKOro pa3zHooOpa3usi MUKPOOPTaHM3MOB M PACTEHHIA;

Bba3oBrrit 3auTeHo
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YpoBeHsb chop-
MHUPOBAHHBIX OrneHka TlosicueHns
KOMIIETCHIIUI

o0JyajjaeT HaBbIKAMU MPOBEIACHUS PadboT 1Mo 0O0paboTKe U
aHAJIM3Yy HAYYHO-TEXHUYECKOW MH(OPMALIUU U PE3YIIbTa-
TOB WCCIICJIOBAaHUH B OOJIACTH IKOJIOTHH, TPUPOIOIOIb-
30BaHUS U OXPAHBI PUPOJIBL.

Teoperndeckoe conep)aHue Kypca OCBOEHO 4Ya-
CTHYHO, OOJIBIIMHCTBO HPEIYCMOTPEHHBIX MPOTPaMMON
00ydeHUs yueOHBIX 3aJaHUi BBIIIOIHEHO, B HUX UMEIOTCSI
omnOku. OOyyaromuncss MOXKET MCHOJIb30BaTh 0a30BbIC
3HAHHUA (QU3HOJIOTHH PACTEHHH ¥ MHUKPOOHOJIOTHH, METO-
1Bl cOopa, 00paboTKK U aHanu3a UHPOPMALIUU O COCTOSI-
[Toporoserii 3aureHo HUM PacTeHUH M MHKPOOPTaHU3MOB; MOKET IIOJl PYKO-
BOACTBOM IPHUMCHATH MECTO/IbI HﬂeHTHq)HKaHHH Hu oruca-
HHUE OMOJOTHYECKOTO Pa3sHOOOpa3usi MUKPOOPTaHU3MOB U
pacTeHHMIA; MPOBEICHUs PAdOT MO 00pabOTKEe W aHAIH3Y
HAYYHO-TEXHHYECKOH HMH(POPMAIMH U PE3YJIbTaTOB HC-
CIIEZIOBAaHUI B OOJIACTH KOJOTHH, TPUPOAONOIH30BAHUS
Y OXpaHbl IPUPOJIBL.

Teopernueckoe copepxkaHUEe Kypca HE OCBOEHO,
OOJIBIIMHCTBO NMPEAYCMOTPEHHBIX TPOrpaMMOi 00y4YeHus
y4eOHBIX 3a7laHuil JINOO HE BBIMOIHEHBI, JTUOO CoaepKar
rpyOble OomMOKH; JONOJHUTEIbHAS CAaMOCTOsITeNIbHAs pa-
0oTa HaJ MaTepuajoM He MpHBeia K KaKoMy-JIMOO 3Ha-
YUTEIbHOMY MOBBIIIEHUIO KayecTBa BBIMOJIHEHUS ydeo-
HBIX 3aJaHUM.

OOyuaromuiicss He BiajeeT 0a30BBIMU 3HAHHUSIMHU
Husknii He 3auteno | ¢usmonorum pacTteHU W MHUKPOOMOJIOTHH, METOJaMU
cOopa, 06paboTKH M aHaNM3a WH(POPMALUU O COCTOSTHUU
pacTeHuil 1 MUKPOOPTaHW3MOB; HE YMEET IT0JIb30BaThCS
METOAaMU UJICHTU(UKALUN U ONMCaHHe OMOJIOTHYECKOTO
pa3HOO00pa3usi MUKPOOPTaHU3MOB U PACTeHHI; HE o0a-
JlaeT HaBBIKaMH MPOBEACHUs paboT 1Mo oOpaboTke U aHa-
M3y HAYYHO-TEXHUYECKOH MH(OpMAIMH M Pe3yIbTaTOB
HCCIIeIOBAaHUM B 0OJIACTH 3KOJIOTUH, MPUPOIOIOIH30Ba-
HUS ¥ OXPAHbI IPHPO/IBL.

8. MeToauyeckune yKkazaHus [Jisl CAMOCTOATEIbHOI PadoThl 00yYar0IUXCS

CamocrosiTenpHas paboTa — MIaHupyemasi yueOHasi, ydeOHO-HUCCIIeI0BaTeNIbCKas, HayqHO-
UCCleIoBaTeNbcKkas paboTa CTYACHTOB W MAaruCTPAaHTOB, BBIMONHsIEMass BO BHEAyAUTOPHOE
(aymuTopHOE) BpeMs IO 33aJaHHUI0 M NPU METOJMYECKOM PYKOBOJCTBE IPEIOaaBareis, HO 0e3
€ro HeMoCPeJICTBEHHOI0 yyacTus (Ipy YaCTUYHOM HEMOCPECTBEHHOM YYacTHHM IPETo1aBaTels,
OCTaBJISIIOLIEM BEAYIIYIO POJIb B KOHTpOJIE 32 pabOTON CTYJAEHTOB U MarCTPaHTOB).

CaMocTtosiTenpHass paboTa CTYACHTOB M MAaruCTPaHTOB B BY3€ SIBIISIETCS Ba)KHBIMBHUIO-
MUXy4eOHOMMHAYYHONACATEIHHO-
ctu.CaMocTosITeTbHasIpaboTaurpacT3HAYUTEIbHYIOPOIbBPEHTHHIOBOMTEXHOIOTHHOOyYeHus. B
CBSI3M C 9TUM, 00y4€HHE B By3€ BKJIIOYAeT B ce0s JIBe, MPAKTUYECKU OJMHAKOBBIE IO 00BEMY U
B3aMMOBIIMSTHUIO YacTHU—IIpoliecca oOydeHus M mpoiecca camoodydenus. [loaromy camocTosi-
TenbHas paboTa J0HKHA CTaTh Y(OPEKTUBHON U IICJICHANPABICHHON pabOTON CTYJICHTOB M Maru-
CTPaHTOB.

Dopmbl camocmoamenvHol pabomul CTYACHTOB pa3Ho0Opa3Hbl. OHM BKIIIOYAIOT B ceOs:

26



- n3ydeHue yuyeOHOM, HAydYHOW M METOJIWYECKON JIMTepaTyphl, MAaTEPHAIIOB TIEPUO-
JUYECKUX WM3JaHWA C MPHUBJICYCHHEM JIIEKTPOHHBIX CPEICTB O(QUIIMATBHON, CTAaTHCTHUYECKOM,
NEPUOINICCKON U HAYIHOW MH(OPMAIIHH;

- HamucaHue pedepaToB MO TEMe AUCIUTUINHBL

- CO3/IaHHE MTPE3EHTAIIHA, JOKJIAOB 10 BBIOJIHIEMOMY MTPOCKTY;

- ydacTHe B paboTe KOH(EpEHIINH, KOMIUIEKCHBIX HAYYHBIX HCCIICIOBAHUSX;

- HalKMCaHUE HAyYHBIX CTaTCH.

B mpouecce usydenus muciuruiiHbl «OCHOBBI MUKPOOHONIOTHH U (DU3MOJIOTHHU pacTe-
Hul» ctyneHTamu HampasieHus 05.03.06 - Dkosorust ¥ MPUPOIONOIL30BAHUE OCHOBHLIMU BlU-
oamu camocmosmenbHol pabomul SIBISIOTCS:

- HOJArOTOBKA K ayAUTOPHBIM 3aHATHUAM (JEKLHSAM, NPAKTUYECKUM 3aHATUAM M j1abopa-
TOPHBIM pabOTaM) ¥ BBHITIOJHEHNE COOTBETCTBYIONIHNX 3aaHUH;

- MOJIrOTOBKA MIPE3CHTAIHIA;

- BBINOJIHCHUE TECTOBBIX 3aJIaHUIA;

- MOJITOTOBKA K OIPOCY;

- BBITIOJIHEHHE KOHTPOJIBHOM paboTHI (3a04Hast popma);

- MOJIFOTOBKA K 3a4eTy.

Iloozomoeka Kk ayoumopHsvim 3aHAMUAM ONIPENIEISIeTCS TEM, UTO U3ydeHue 000N TUCIU-
IUTMHBI CTPOUTCS 110 OTIPEJICIIEHHON JIOTHKE OCBOCHUS €€ Pa3J/IeNioB, IPEACTABICHHBIX B paboueit
nporpaMMe JUCHUIUIMHBL [Ipu MOATrOTOBKE K ay[UTOPHBIM 3aHSATUSAM CTYJIEHT 3apaHee 3HaKo-
MUTCS C OCHOBHBIMH TTOJIOKEHUSIMH TPECTOSIIEH JIEKIINH, J1a00paTOPHOTO MM MPAKTUIECKOTO
3aHATUS 10 paboyeil mporpaMme, 4TO MO3BOJSET aKTUBHO 3a/1aBaTh KOHKPETHbBIE BONPOCHI Ha
3aHATUU. [1oArOTOBKA K MPAKTUYECKOMY 3aHSATHIO WA J1abOpaTOpHOI paboTe Hepeako TpedyeT
noadopa marepuaia, JaHHBIX M CHEIMalIbHBIX MCTOYHUKOB, C KOTOPBIMHM IMPEICTOUT yueOHas
pabota, 4TO COCOOCTBYET (POPMUPOBAHUIO HABBIKOB CaAMOCTOSATEIHLHON pabOTHI: YMCTBEHHOM,
AHAJTUTUYECKON JEeSTETbHOCTH, CIOCOOHOCTH K CaMOOpPraHM3allud M camMoo0pa30BaHUIO, CIIO-
COOHOCTb HCIT0JIB30BATh METO/IbI cOOpa, 00pabOTKH U MHTEPIPETAMH HH(DOPMALINH.

Iloocomoeka npeszenmayuti O BHIOPAaHHON TeMaTHKE HperoiaraeT mnojadop Heooxoau-
MOT0 MaTepHajla ¥ €ro aHaJIu3, ONpPENeIeHNe er0 aKTyaJbHOCTH M JTOCTaTOYHOCTH, (POPMHPO-
BaHME IIaHa JI0OKJIaJa WINH CTPYKTYphl pedepaTa, TaKUM 00pa3oM, 4yTOObl TeMa Oblia MOJHO-
CTBIO packphiTa. M3noxeHne MaTepuaia JOKHO OBITh CBSI3HBIM, TOCIIEI0BATENFHBIM, JOKa3a-
TesbHBIM. Crloco0 M3M0KEeHHUs MaTepualla sl BBICTYIUICHHE JOJKEH HOCUTh KOHCIIEKTHBHBIN
WM Te3UCHBIA xapakrtep. [loarotosnennas B PowerPoint mpe3eHTaius I0KHA WILTIOCTPUPO-
BaTh JIOKJIAJ U OBITH YIOOHOM I BOCTIPUSTHS.

CamocTosATeNbHOE BBHIOJHEHUE MeCmOoBblX 3a0aHull TI0 BCEM paszeiiaM JAHCIUTUINHBI

chopmupoBansl B (hoH e o1ieHOUHbIX cpeactB (POC)
JlaHHBIE TECTHI MOTYT UCTIOIH30BATHCS:

- CTYACHTaMHU IIpU IMMOATOTOBKE K 3a4UCTy B (bOpMC CaMOIIPOBCPKHU 3HaHHﬁ;

—  IpenoAaBaTeNsiMU Ul MPOBEPKHU 3HAHUN B KauecTBE (OPMBbI IPOMEKYTOYHOTO KOH-
TpOJI Ha Ta0OPATOPHBIX 3aHATHUSX;

— U1 IPOBEPKU OCTATOYHBIX 3HaHUHN OaKanaBpoB, U3YYMBIIMX JaHHBIN KYypC.

TecroBble3aianusApaccUUTAHBIHACAMOCTOSTEIBHYIOPA00TYOE3UCIIONB30BaHUS BCIIOMOT a-
TeIbHBIX MaTepuasoB. To €CTh MPHU WX BHINOJHEHUH HE CIEAYeT MOJIb30BaThCsl yUeOHOU U Ipy-
TUMU BUJIAMH JIUTEPATYPHI.

JU1 BBINIOJIHEHUS TECTOBOTO 3aJaHHUsA, IPEKIE BCETO, CIENAYET BHUMATEIBHO MIPOYUTATH
IIOCTaBJICHHBIM Bompoc. Ilocine 03HaKOMIIEHUs C BOIIPOCOM CJIEAYET NPUCTYNATh K IIPOYTEHUIO
IpeJlaraéMblx BapuaHToB oTBeTa. HeoOX0oMMo MpounTaTh Bce BapUaHTHI U B KAYECTBE OTBETA
cienyeT BeIOpaTh nHAEKC (IIu(poBoe 0003HAYEHUE), COOTBETCTBYIOLINI TPABUILHOMY OTBETY.
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Ha BrimonHenwne tecrta OTBOJUTCA OIpaHUYCHHOC BpPCMH. OHO MOXeET BapbUPOBATHCA B
3aBUCUMOCTH OT YPOBHSI TECTUPYEMBIX, CIIOKHOCTH U o0bema Tecta. Kak mpaBuio, BpeMs BbI-
MOJIHEHHS TECTOBOIO 3aJaHus onpeenseTcs u3 pacuera 45-60 cexyHa Ha OJUH BOIIPOC.

ConeprxaHue TECTOB IO TUCIHMILIMHE OPHEHTUPOBAHO HA MOJITOTOBKY CTYAEHTOB IO OC-
HOBHBIM BOIIpOCaM Kypca. ypOBeHB BBITIOJIHCHUS TECTa IMO3BOJIACT IMPCIOAaBaTC/isiM CYJAUTH O
XOJIE CAaMOCTOSITEIILHON paboThl OaKalaBpOB B MEKCECCHOHHBIN MEPUOJ U O CTETICHU UX MOJro-
TOBKH K 3a4eTy.

Iloocomoeka k onpocy TpeanojaracT 3HaHHE MaTepuayia OJHOW WM HECKOJIBKUX TEeM
(pa3menoB) kypca. IIpemomaBarens 3apanee 0003HA4aeT KPYT BOIPOCOB IS MPEICTOSIIErO
orpoca. Onmpoc MOXKET MPOBOAUTHCS MHIUBUAYAILHO WA KOJUICKTHBHO I10 TUITY CEMHHAPA.

Iloocomoeka k 3auemy NOJKHA OCYILECTBIIATHCS B T€UEHHE Bcero cemectpa. [lonroroska
BKJTIOYACT: MIEPEYUTHIBAHUE BCEX JICKIUH, a TaK)KE MaTepHajaoB, KOTOPbIE TOTOBHIIMCH K Jabopa-
TOPHBIM 3aHSTHSAM B TCUCHUE CEMECTPA; COOTHECEHUE ATON MHPOPMAITUU C BOIPOCAMH, KOTOPHIC
JaHbl K 3a4ety. Eciiu nHpopMalmmu HeJJ0CTaTOYHO, OTBETHI HAXOAAT B MPEIJIOKCHHOM Tpernoia-
BaTeNieM JuTeparype. PekoMenayercs nenatb KpaTKUe 3arucu.

9.IlepeyeHn HHPOPMAIHOHHBIX TEXHOJIOTHIA, HCIOJIb3YeMBbIX PH OCYLIECTBJIe-
HUHU 00Pa30BaTEILHOTO MPOLEcca MO AUCHUILIHHE
JIist yCHENIHOTO OBJIAJICHUST TUCIUIUIMHON HCIIOIB3YIOTCS CIIEAyIoNne nHpopMaIu-
OHHBIE TEXHOJOTHU O0YUCHHUS:
— T1pW TPOBEACHUH JICKIMH HCIOJB3YIOTCS TMPE3CHTAlMK MaTepuana B IPOrpaMmme
Microsoft Office (PowerPoint), Beixox Ha mnpodeccroHaNbHbIE CAaHTHI, MUCIIOJIB30BAHUEC
BH/ICOMATEPHAIIOB Pa3IMIHBIX HHTEPHET-PECYPCOB.

—  TPaKTUYECKHE 3aHITHS [0 JUCHUIUIMHE MPOBOISTCS C HUCIOJIB30BaHUEM TUIAT(HOPMEI
MOODLE, CnpaBounoii mpaBoBoii cucteMbl «KoHcynbpTanT [Lmocy.

B nmporecce w3ydeHWS AWCHUIUIMHBI YYCOHBIMH IEJISIMH  SIBIISTIOTCS  TTEPBUYHOE
BOCTIpUATHE Yy4eOHOW WH(POPMAIMM O TEOPETUYECKHMX OCHOBAaX M TMPUHIHUIAX pabOTHl ¢
OMOJIOTUYECKMMH OOBEKTaMH, €€ YCBOCHHE, 3allOMHHAHHE, a TaKXe CTPYKTYpHUpOBaHUE
MOJTyYEHHBIX 3HAHUN W Pa3BUTHE MHTEIUIEKTYalbHBIX YMEHHM, OPUEHTUPOBAHHBIX Ha CIOCOOBI
NESTEIIbHOCTH  PENMPOAYKTHBHOTO  Xapaktepa.  llocpelcTBOM — HUCIOIB30BAaHUS — ITHX
MHTEJJIEKTYaTbHBIX YMEHUU JOCTUTAIOTCS y3HABaHWE paHee YCBOGHHOTO MarepHalia B HOBBIX
CUTYaITUSX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIHSX.

Jist TOCTHXKEHUS 3TUX 1eNel MCTOIB3YIOTCS B OCHOBHOM TPAIUIIMOHHBIE MH(pOpMa-
TUBHO-PA3BUBAIOIINE TEXHOJIOTHH O0YUCHHS C YIETOM Pa3IMIHOTO COUYCTAHUS TAaCCHBHBIX (OpM
(JIeK1Ms, KOHCYIBTAIHS, CAMOCTOSITeNIbHAS paboTa) U penpoayKTUBHBIX METOJOB 00y4YeHHs (TI0-
BECTBOBATEIILHOE H3JIOKCHHE Y4eOHOW WH(OpMAINK, 0O0BSICHUTEIBHO-UILTIOCTPATHBHOE H3JI0-
KCHHE) U JTa00PATOPHO-TTPAKTHYECKHX METO/IOB 00yUeHUs (BBITIOJTHEHUE OIBITOB).

YHuBepcuter 00ecredeH HEeOOXOIUMBIM KOMILIEKTOM JUIEH3UOHHOTO MPOrPaMMHOTO
o0ecrnieuyeHus:

— CEeMeMCTBO KOMMEPUYECKUX OIEepaIlOHHBIX cUcTeM ceMeiicTBa Microsoft Windows;

— oducHbli naket npunoxenuit Microsoft Office;

— TporpaMMHasi CUCTeMa JUIsl OOHApYKEHHUST TEKCTOBBIX 3aMMCTBOBAHHUH B YICOHBIX U

HayyHbIX pabdoTtax "AnTturuiaruar.BY3".
10.0Onucanne MaTepraabHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOM I OCYLIEeCTBJICHUS
00pa3oBaTeIbHOI0 MpoIecca Mo JUCIUTIINHE

Peanu3arust yaueOHOTO mporiecca OCyIECTBISIETCS B CIICIUANTBHBIX YUCOHBIX ayTUTOPHUSIX
YHHUBEpCUTETa AJIsi MPOBEJIEHUS 3aHSITUNA JIEKIMOHHOTO THWIIA, 3aHATUNH CEMHHApPCKOIo THIIA,
TPYNIOBBIX ¥ WHAWNBUAYAIBHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJSI M MPOMEXKYTOUHOU aTTe-
cTanuu. Bce ayauTopun YKOMIUIEKTOBAHBI CHEIUANIM3UPOBAHHOM MEOENIbI0 M TEXHUYECKUMU
cpeacTBaMu OOyUYEHUs, CIYKAIUMHU Ui TPEACTaBIeHUS y4eOHOW WHGMOpMAaIUU OOIBIION
aynutopuu. [Ipn HEOOXOIUMOCTH O0YyYaAIOMMMCS TIpEeAIaraloTcs HaOOphl JEMOHCTPAIIMOHHOTO
000pyoBaHus U y4eOHO-HATIISIHBIX TOCOOMH, 00ECTIeUNBAIOIINE TEMATHICCKIE UILTFOCTPAIUH.
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CamocrosTenbHas paboTa 00y4JaroIMXCsl BBITOTHACTCS B CIICIIMATU3UPOBAHHON ayaUTO-
puu, KoTopasi o0opymoBaHa y4eOHOH MeOenbl0, KOMITBIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO
NoJKII0oUeHus K cetu "MHTepHeT" U o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO HH(POPMAITMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momemnienne s XpaHeHHUsI U MPO(UIAKTHYECKOTO 00CITy)KUBaHUSI y4eOHOTo 000-
PYJIOBaHMUS.

TpeGoBanus kK ayiuTopusM
OcHalleHHOCTh CIleUaTbHbBIX TOMEIIle-
HHUM ¥ TOMELIEHUN 111 CAMOCTOSITEIbHOM
paboThI

HaunmenoBanue crienuaibHBIX IIOMEILEHUN U
MTOMENICHUH JJISI CAMOCTOSTEIFHON paboThI

ITomemenue uist TEKUUOHHBIX U IPAKTUYECKUX
3aHATHHN, TPYNIIOBBIX U MHIVBUAYAJIBHBIX KOH-
CyJIbTALIMM, TEKyLIEH U IIPOMEKYTOYHOM arTe-

[lepeHocHast MyJIbTUMEIUHHAS YCTaHOB-
Ka (IMMPOEKTOP, IKpaH).
YyebOHasa mebeib

CTallUU.

[Tomerenust u1st CaMOCTOSATEIBLHON paOOTHI Cronbpl KOMIBIOTEPHBIE, CTYJbs. [lepco-
HaJbHblE KOMIbIOTEPHL. Bbixon B MHTED-
HET.

[Tomenienue anst XpaHeHuss U npoduiaakThue- | MUKPOCKOIbI, PEaKTHUBBI, JIaOopaTopHas
CKOT0 00CTyXKMBaHUsI y4eOHOTO 000pyI0BaHUs | TIOcyna U obopynoBanue. Temaruyeckue
CTCH/IbI.

Kommiekr JJIEKTPOHHBIX y4eOHO-
HAIJSIIHBIX MaTepPHaioB  (TIPE3CHTAIUH )
Ha (IIENI-HOCUTEISX.
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