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IHosicHUuTeIbHAA 3aANMCKA
Pabouast mporpamma AUCHUIUIMHBI (MOAYJIsI) COCTaBJI€HA B COOTBETCTBHU C TPEOOBAHUSIMU
®I'OC BO mno mHampasneHuto nonarotoBkun 44.03.05 Ilemarormueckoe oOpazoBaHHeE,
HarpaBJeHHOCTh (mpoduis) ['eorpadust u buonorus

Hucuummuaa (Moxynb) «Du3MONOTUS pAacTEHUi» OTHOCUTCS K 4YacTd, (QopMUpyemoi
YY9aCTHHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH 0JI0Ka MUCIMIUIUH Y9€OHOTO TIJIaHa.

Jlis  OCBOGHHS JUCHHIUIMHBI (MOIyNsl) HEOOXOAMMBI 3HAHUS, YMEHUS ¥ BIAJCHHUS,
c(hOpMUPOBAHHBIE B X0/1€ U3YUYECHHUS CIACAYIOUINX JUCHUILUIUH U MPOXOKICHUS MPaKTUK: OOTaHUKA,
MOJIEKYJIsIpHasi ONOIOTUs

TpynoemkocTs qucuuruidaset: S 3.e./ 180 4.;

KOHTaKTHas pabora:

3aHATHA JIEKIIMOHHOro THia — 20 .,

3aHATHUS CEMUHAPCKOTO TUTA (CEMUHAPHI) — 53 .,

(3aHAMUA  CEMUHAPCKO20 MUNA - CEeMUHAPbI, HNPAKMUYecKUe 3aHAMUs, NpaKmuKymbl,
JnabopamopHuvle pabomuwl)

KOHTPOJIb CAMOCTOSATENbHOU paboThl — 0 .,

WHas KOHTakTHas pabora — 0,55 4.,

KOHTpOJIHpyeMas ucbMeHHas padora — 0 4.,

CP-70,75 u.,

KOHTpPOJb — 35,7 4.

KitoueBbie crioBa: @yHKyuoHanvHvle cucmemvl pacmumenbHO20 Op2aHuzmd, omocunmes,
KOpHegoe numatue, mpancnopm eeujecms, 600Hbll 0OMeH, umo2opmMoHnbi.

1. Henu 1 3a1a4n JUCHUNJIMHBI (MOAYJIs1).

Lenp aucHUMIUHBL (MOOYAs): (GOpMHpPOBaHME y OOydaromMXCs 3HAaHUKH 00 0Ommx
3aKOHOMEPHOCTSAX M KOHKPETHBIX MEXaHHM3MaX, JISKAIIUX B OCHOBE (HDH3HOJOTHIECKUX
MPOIIECCOB, IPOTEKAIOIINX B PACTUTEIIBHBIX OpraHU3Max.

3amaun AMCUUIUIMHBL (M00Y/s): GOPMHUPOBAHUE CHCTEMATU3MPOBAHHBIX 3HAHUK B 00JacTH
(Gu3M0I0rNKM pacTeHU C Yy4eTOM COAepKaTesbHOM crnenuduku npeamera «buonorus» B
00111€00pa30BaTENbHOM IKOJIC; BOCIIUTAHUE U PA3BUTUE YUAIUXCS



Ta6mmma 1. [lepedeHpb mIaHUPYEMBIX PE3YJIBTATOB 00YUYEHUS 110 JUCIUIUIMHE (MOIYJIIO),
COOTHCCCHHLIX C MHAUKATOpAaMU JOCTUKCHU A KOMHGTGHI_II/Iﬁ

Komnerennus
(Ko 1 HAMMEHOBAHUE)

HNuauxkaropsl
KOMIIeTeHI NI
(Koa 1 HAMMEHOBaHUE)

PesyabTaTsl 00yyeHHs

TIKO-1

CnocoOeH ocBauBaTh U
HCII0IL30BaTh 0a30BbIE
HAy4YHO- TEOPETUIECKHE
3HAHUS U IPAKTHICCKHE
YMEHHUS 110 IPEAMETY B
npo¢eCcCuOHATBHON
ACATCIIBHOCTHU

IIKO-1.1

3HaTh coliepKaHue,
CYILITHOCTb, 3aKOHOMEPHOCTH,
IPUHIUIB 1 0COOEHHOCTH
M3y4aeMbIX SIBJICHUUN U
IpOIIecCOB, Oa30BbIE TEOPHH
B MIPEAMETHOM 001acTH;
3aKOHOMEPHOCTH,
OTIpeeISIONINE MECTO
npenMeTa B 00IIel KapTuHe
MUDA;

3Haem: 0COOCHHOCTH CTPYKTYPHO-
(hyHKIIMOHATIFHOW OpTaHU3aluu
PacTUTENHLHOTO OPraHU3Ma;

- cienupUKy PU3NOTOTHIECKUX
NPOIIECCOB, CBSI3aHHBIX
0COOEHHOCTSIMH TIPUKPETICHHOTO
THUIA CYIIECTBOBAHUS Y PACTCHUN;
- MEXaHHU3MBI TIPOTCKAHHSI
PETYISIIIAN TIPOIECCOB, CBA3aHHBIX
C )KM3HBIO PaCTEHHH (TIOTJIONICHNE
BOJIBI 1 MUHEPAIILHBIX BEIICCTB,
(hoToCHHTE3 U TBIXaHUE, POCT U
pa3BUTHE); MEXaHU3MBI aaNTalluu
pacTeHHid K H3MEHSIOLIMCS
YCIIOBUSIM CPE/JIBI;

MEXaHU3MbI B3aUMOACHCTBHS
pacTeHHii OMOTEOIICHO3E;

- (hu3HoNOTHYECKYIO POJIh
pacTeHuli B Onocdepe;

- HOBe#Imme pa3paboTKHy,
JOCTHKCHHS B 00JIaCTH
(buznonorun

pPaCTeHHIA, TIEPCTICKTUBBI UX
WCTIOJTb30BAHUS JISI TIOBBIIIEHUS
MIPOAYKTUBHOCTH PACTCHUM.

IIKO-1.2

YMeTb aHaIU3UPOBATh
0a30BbIE IPEIMETHBIC
Hay4YHO-TEOPETUYECKHE
IIPEJICTABJICHUS O CYIIHOCTH,
3aKOHOMEPHOCTSIX,
INPUHIUIAX U OCOOEHHOCTSX
U3Yy4aceMbIX SIBJIICHUU U
IIPOLIECCOB

Ymeem: - mmanupoBats u
OCYIIECTBIATH yUEOHBIH Iporecc B
COOTBETCTBUH C OCHOBHOU
00pa3oBaTenbHOM IPOTPAMMOIA;

- CUCTEMaTU3UPOBATh 3HAHUS O
pacTUTENBHOM OpTaHU3ME,
MOJIy4ECHHbIE TIPU U3YUYEHU U
Hay4HOH JINTEPATYypPHI;

- UCTIOJIb30BaTh TEOPETUUECKUE U
9KCIEPUMEHTAIIbHBIE METOBI
WICCIIETOBAHUI HA MPAKTHUKE,
oInpezessis OCHOBHBIE ITOKa3aTeNH
JKU3HEAESTEIbHOCTH PACTEHUS;

IIKO-1.3

Bnanets HaBBIKAMU
MMOHUMAaHUS U CUCTEMHOTO
aHajn3a 0a30BBIX HAYYHO-
TEOPETUICCKHIX
MPECTaBICHUH 151
pelieHus
po(eCCHOHANIBHBIX 3a]1a4

Bnaodeem: HaBbIKaMH pabOTHI €
(U3HOTIOTHIECKUM
000pyIOBaHUEM U
MHUKPOCKOITMYECKON TEXHUKOM;
UCCIIEI0BATEIbCKON PabOTHI B
obsacti (PU3UOJIOTHH PACTCHUM.

2. O0beM AUCHMILVINHBI (MOYJIs1) IO BUAAM Y4eOHO#l padoThl.




Tabmuma 2. O6beM TUCHHUIUTMHBI (MOTYIIsI) 001Iast TPyA0eMKOCTh: 5 3.€. / 180 4.

®dopma 00yueHus OUHAS

Bcero Pacnpenenenue
Bunsl yueOHoI paboThI 4acoB 10 CEMECTPaM B yacax
7 8
OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 180 72 108
KonraktHas padora: 73,55 43,25 | 30,3
3aHSTHS JIEKIIMOHHOI'O TUIIA 20 10 10
3aHATHS CEMUHAPCKOTO TUIIA 33 20
(cemuHaphI)
KOHTPOJIb CAMOCTOSITEIbHON PabOTHI
WHas KOHTaKTHas pabora 0,55 0,25 0,3
KOHTpOJIUpyeMasi TUCbMEHHAas padoTa
KOHTPOJIb 35,7 35,7
CamocrositensHas padora (CP) 70,75 28,75 |42
Kypcosas pabota (mpoekr)
By npomexxyToqHOT0 KOHTPOJIS (3a4eT, 3a4eT JK3aMe
DK3aMeH, Aud. 3a4eT) H

3. Copep:kanue TUCHUNIMHBI (MOAYJISA).

Tabnuua 3. Pacnipenenenue yacoB 10 TeMaM U BHJIaM Y4eOHOH pabOThI

®opma 00yueHHs OUHast

Howmep HaumenoBanue pasnenon O0nem B yacax
pa3nena U TeM TUCIUTUTHHEI (MOIYJIS) Beero | JI I13 c |JIP CP/MIKP/
Kontpo
7 cemecTp
1. Pazgen 1. ®uznonorus | 20 2 8 10
pacTeHui KakK HayKa.
dusnonorus pacTUTENIbHOMN
KJICTKH.
2. Paznen 2. Boasblii pexum 20 2 8 10
pacTeHui
3. Pazgen 3. ®ortocunaTe3 | 32 6 17 8,75/0,25
pacTeHui
Hroro: 72 10 | 33 28,75/0,25
8 cemecTp
4. Pazpnen 4. Jlpixanue pacreHuit 40 6 8 14/12
5. Paznen 5. MunepanbHoe | 34 2 6 14/12
MUTaHUE PACTEHUI
6. Pasnmen 6. l'opmonanbHas | 33,7 2 6 14/0,3/11,7




CHUCTEMa PACTEHUI
HTroro: 108 | 10 | 20 42/0,3/35,7
Hroro 3a 7,8 cemecTpsl 180 | 20 | 53 70,75/0,55/35
i

4. CamocrosiTeJibHAsI padoTa 00y4arOIMXCcs.

Ta6muma 4. ConepkaHue caMOCTOSITEIIBHOM paOOTHI 00 YJArOIITIXCSI

Ne, Bun Pa3nennl ®dopma
n/n CaMOCTOSITENIHOM paboueit OTUYETHOCTHU
paboThl MIPOTPaAMMBI
1 BueayauropHas: 1 Mopyns 1
- UI3yYEHHE TEOPETUYECKOro  marepuana  Io 2 Monyib 2,
KOHCIIEKTaM  JICKLUH; KOHCIIEKTUPOBAaHUE 3 Monyns 3,
BOIPOCOB, OTOBOPEHHBIX Ha JIEKIHH, IO 4 pedepar
yueOHOI uTeparype; 5 Monyis 4,
- BBIIIOJIHEHHE JOMAIIHUX 3aJaHUHA U MOATOTOBKA 6 Monyisb 5,
K MIPAKTUYECKUM U JTaOOPaTOPHBIM 3aHATHSIM; Mopayns 6,
- HOATOTOBKA COOOIICHHH, BBICTYILJICHHH, Mpe3eHTalus
KOHCIIEKTOB U JIp.

4.1. Tumnbl ceMecTpOBBIX 3alaHUM:

1. IloaroroBka OTAEIBHBIX JIOKJIAJA0B IO TEMaM 3aHITHIA.

2. Ilouck y4eOHBIX BUACOPUIBMOB, POJMKOB ISl TadbHEHIIIEH JEMOHCTpAIIMY HA 3aHITHH.
3. TloaroToBka MyJbTUMEIUIHON MPE3CHTAINH.

5. YueOHo-MeTOoAMYeCKOE OOecieYeHue TUCHUILINHBI (MOYJIs1).
CoBpemennbie npodeccuonaibubie 0a3pl (CIIB/l) u mHdopManmoHHbIe cIpaBOYHbIE

cucremsl (MCC)

1. DnekTpoHHbBIE pecypChl Ha OCHOBE JINLIEH3UOHHBIX J0roBopoB ®PI'BOY BO «AT'Y»

OBC «YHuBepcureTckas 0ubanorexa oHnaiin» www.biblioclub.ru

OBC AT'Y http://adygnet.bibliotech.ru

3BC «tOpaiiT» www.biblio-online.ru

OBC «Jlanp» www.e.lanbook.com

@I'BY «Poccuiickas rocynapcTBenHas Oubauorekay http://dvs.rsl.ru

00O «Hayunas snexktponHas 6uommorekay (HOb) www.elibrary.ru

Hekommepueckoe MapTHEPCTBO «ACCOLMUPOBAHHBIC PETHOHAIBHBIE OHOIMOTEYHBIC

koHcopruymb» (APBMKOH) http://arbicon.ru/services/

Hexommepueckoe — mapTHepcTBO  «HanmoHanmbHBI  3IIEKTPOHHO-MH()OPMAITMOHHBIN

koHcopruym» (HOMKOH) www.neicon.ru

MexayHapoaHble 0a3bl JTaHHBIX HAYYHBIX U3IaHHUI

Web of Science https://apps.webofknowledge.com
Scopus https://www.scopus.com/search/

Elsevier («2nb3eBup») https://www.elsevier.com/
Science Direct https://www.sciencedirect.com/




NznarensctBo Springer https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/
Springer Nature Experiments https://experiments.springernature.com/

2. UaTepueTt-pecypchl oTKpbiTOro Aoctyna (Open Access)

OdunmanbHbIl CallT HAYKU U BhICIIeTo oOpa3zoBanus PO https://minobrnauki.gov.ru/

Wudopmannonnas cucremMa "EgmHoe OkHO pgocTyma K oOpa3oBaTenbHBIM pecypcam”
http://window.edu.ru/

Baser manaeix MTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

Tabmuma 5.1. OcHoBHas TUTEpaTypa

Ne

i HaunmenoBanue, Oubiauorpaduyeckoe onrucaHue

1 Angnpees, B.II. Jleknuu mo ¢pm3monoruu pacrenuii : yaeonoe nocodue / B.I1. Anmgpees ;
Hayy. pen. [.A. BopoOeiikoB ; Poccuiickuii rocynapCTBEHHBIA MeIaroruyecKuit
yauBepcuteT uM. A. . I'epuena. - Cankr-IletepOypr : PI'TIV uMm. A. U. I'epuena, 2012. -
300 c. : cxem., Tadu., ui. - bubmmorp.: c. 281. - ISBN 978-5-8064-1666-8 ;

ABC: Pexcum docmyna:http://biblioclub.ru/index.php?page=book&id=428272

Honyweno Yuebno-memoouyeckum o00veOuHeHuem no HANpaieHusmM nedazocuiecKoco
obpazosanuss Munucmepcmea obpasosanus u Hayku P® e xauecmee yuebH020 nocobdbus
0Jis1 CMYOEeHMO8 BbLCULUX YUEOHBIX 3a6e0eHUII.

2 KapaceB, B.H. ®u3uosorusi pacreHuii: 3KCIEepUMEHTAIBHBIC HUCCIEIOBAaHUS © ydeOHOE
nocobue / B.H.KapaceB, M.A.Kapacea ; IloBomkckuii rocynapCTBEHHBIH
TeXHOIOTHYecKnii yHuBepcuTeT. - Momkap-Omna : IIF'TY, 2018. - 312 c. : ni. - bubmumorp.:
c. 291 -297. - ISBN 978-5-8158-1999-3;:

IBC: Peocum oocmyna: http://biblioclub.ru/index.php?page=book&id=494310

Tabmuma 5.2. JlononHuTeNbHAs JTUTEpATypa

1. | Axymkuna, H.W. ®usnonorus pacrenmit / H.U. Axymkuna, E.}O. baxtenko. — M.:
I'ymanutap. U3n. Hentp BJIAJIOC, 2005. — 463 c.

2. | Mengenes C.C. ®usnonorus pactenuii : yueonuk / C. C. Measenes ; C.-Ilerep6. roc. yH-
T. - CII6. : U3a-Bo C.-IletepO. yn-Ta, 2004. - 336

3. | ®usnonorus pacteHuil : yueO. g cryaentos By3os / H. JI. Anéxuna [u ap.] ; mox. pen.
N.I1. Epmakoga. - 2-e uzn., ucnp. - M.: Akagemus, 2007. - 640 ¢

4. | I'aBpunenko B.®. bonbimoil npakTukym mo ¢poTocuHTe3y : yued. mocoOue Juist CTYACHTOB
By30B / iof pexn. N.I1. EpmakoBa. - M. : Akanemus, 2003. - 256 c.

Tabmuma 5.3. Pecypcsl nH(DOpMaIMOHHO-TEIIEKOMMYHHKAITMOHHOM ceTu «HTepHET»

No HasBanue (aapec) pecypca
n/m
l. "@uzuonozus pacmenuil” Ounaiin-suyuxionedus: http:// www.fizrast.ru
bubruomexa "Kuzuv pacmenuii: http://plant.geoman.ru/
3. «buonoeuueckuii cnosaps On-liney: http://bioword.ru/

Ta6muma 5.4. [lepuoandeckue n31aHus



Ne HanmeHnoBanue
/11
1. Russian Journal of Plant Physiology -
https://www.pleiades.online/ru/journal/plntphys/main/
Poccuiickuii sorcypran puszuonocuu pacmenuii A611emcs 6e0YWUM HCYPHATOM 8 001acmu
¢dumodpuzuonozuu.
2. Aepomup XXI / peo. JI. Cmapocmuna. — Mockea : Aepopyc, 2012. — Ne 3. — 32 ¢. — Pearcum
odocmyna. no noonucke. — URL: http://biblioclub.ru/index.php?page=book&id=134971

6. O0pa3oBaTe/IbHbIEC TEXHOJIOTHH
Tabmuna 6. O6pa3oBaTelbHbIE TEXHOJIOTHH

Ne HanmenoBanue |Buabl yueOHbIX
. Oo6pa3oBaTe/ibHbIE TEXHOJIOTHHI
n/n |pasmena 3aHATHH
1 2 3 4
1. Pazpen 1. Jlexyuu HUnghopmayuonno — KOMMYyHUKAYUOHHASL
®usnonorus MexHo102Us
pacTeHuii Kak Ilpakmuueckue
HayKa. 3aHAMUA Texnonozust npobremno2o 0oyueHus.
®duznonorus Texnonozus pazéumus KpUMu4eckKo20
pacTUTEIbHON MolUUIEeHUA
KJIETKH. Camocmosmenvras
paboma Koucynomuposanue u npogepka domaunux
3a0anutl nOcpeoCcmeom INeKMPOHHOU NOUMbl
2. Paznen 2. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHASL
BonHs1i pexxum MexHOI02Us
pacteHui lIpakmuuecxkue
3aHAMUS Texnonozust npobaemHo2o 0oy4enus
Texnonozus pazéumus KpUMu4eckKo20
MblulIeHUs
CamocmosmenvHas
paboma Koucynomuposanue u npogepka domauinux
3a0anutll nOcpeoCcmeom INeKMPOHHOU NOUMbl
3. Paznen 3. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHASL
®doTocuHTE3 MexHo102Us
pacteHui lIpakmuueckue
3aHAMUA Texnonozust npobaemHo2o 0oy4enus
Texnonozus pazeumus Kpumuyecko20
MblULIeHUA
CamocmosmenvHasi
paboma Koncynemuposanue u npogsepxa oomawuinux
3a0anuil NOcpedCcm8oM INeKMPOHHOL NOUMbL
4. Paznen 4. Jlexyuu Unghopmayuonno — KOMMYHUKAYUOHHASL
[pixanue MexHo102Us
pacreHuit Ilpakmuueckue
3aHAMUS Texnonozust npobremuno2o 06yyeHus
Texnonozus pazeumus KpumMuyecko20
MblULIeHUA
Camocmosmenvras
paboma Koncynemuposanue u npogepxa oomawinux
3a0anuil NOcpeOCcm8oM INeKMPOHHOL NOUMbL
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5. Paznen 5. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHASL
MunepanbHoe MexHo102Us
MIATaHHE IIpakmuueckue
pacTeHui 3aHAmMUA Texnonozus npobremuno2o o6yyeHus
Texnonozus pazeumus KpUmMu4ecko20
MbluLIeHUs
CamocmosmenvHasi
paboma Koucynomuposanue u npogepka domawunux
3a0anuill nOcpeoCcmeom INeKMPOHHOU NOUMbl
6. Paznen 6. Jlexyuu Hnghopmayuonno — KOMMYHUKAYUOHHASL
l'opmonanbHas MexHo102Us
cucreMa IIpaxmuueckue
pacTeHui 3aHAmMUA Texnonozus npobremuno2o o6yyeHus
Texnonozus pazeumus KpumMuyecko20
MblULIeHUSA
CamocmosmenvHasi
paboma Koncynemuposanue u npogsepxa oomawuinux
3a0anuil LOCpeOCcm8oM INeKMPOHHOL NOUMbL

7. MeToau4eckne peKOMEHIAUNH M0 TUCHUILINHE (MOIYJIIO).
Metoan4yeckue peKOMeHIAMHU NMPENoAABaTe 10

W3yunB conmepkaHue yd4eOHOW AMCHUILIMHBI, I[€1€cO000pa3HO pa3padoTaTh MAaTPHILY
HanOoJiee MPEANOYTUTENIFHBIX METOIOB O0yUYeHHSI U (JOPM CaMOCTOSITENIbHON pabOThI CTY/AEHTOB,
a/ICKBATHBIX BUJIaM JICKIMOHHBIX U CEMHUHAPCKHUX 3aHATHH.

HeoGxomuMo mpenycMoTpeTrbh pasBuUTHE (OPM  CaMOCTOSTEIBHONW paOOThI, BBIBOAS
CTYZICHTOB K 3aBEPILICHHUIO W3YYEHUsS YUeOHOH MUCHUIUIMHBI Ha €€ BBICIIUI ypoBeHb. [To yueOHOMY
IJIaHY TIPEAYCMOTPEHO MPOBEEHUE PA3HOTO TUIA 3aHITHH.

By3oBckasi sekuus — IJIaBHOE 3BEHO JUIAKTHYECKOro LHMKIAa oOyueHus. E€ nenp —
(opMHpOBaHUE y CTYACHTOB OPUEHTHPOBOUYHONW OCHOBBI AJISl ITOCIEAYIOIIEro YCBOEHHUs MaTepraa
METOAOM CaMOCTOSTENbHOM paboTel. CoaepikaHHWE JIEKIHMU JOJDKHO OTBEYaTh CIEAYIOIIUM
JUIaKTUYECKUM TPEeOOBaHUM:

- M3JI0)KEHUE MaTepuaia OT IPOCTOrO K CI0KHOMY;

— JIOTUYHOCTb, YETKOCTb U SICHOCTb B U3JI0)KEHUU MaTepUana;

— BO3MOXXHOCTb IPOOJIEMHOIO HM3JI0XKEHUs, AUCKYCCHUHU, AUANOra ¢ LENbI0 aKTUBU3ALUU

NESITEIbHOCTH CTYIECHTOB;
- Omopa CMBICIIOBOM YacTH JEKIMM Ha NOJUIMHHBIE (AKTBI, COOBITUS, SBJICHHS,
CTaTUCTHUYECKUE JaHHBIC,

- TECHas CBS3b TEOPETUYECKHX TOJIOKEHWH W BBIBOJOB C MPAKTUKONH u Oymymien

npodecCHOHATIBHOM 1eATENbHOCTHIO CTYIEHTOB.

[IpenonaBaTens, YNTAIOIIUHI JIGKLIMOHHBIE KYPChl B By3€, JOJDKEH 3HATh CYIIECTBYIOIIHME B
Ne1arorMyeckoil Hayke M HCIOJIb3yeMble Ha MPAaKTUKE BAapHUaHTHI JIGKUWH, X AUIAKTHUYECKHE U
BOCIIUTHIBAIOLINE BO3MOXKHOCTH, a TaKKe€ HX METOAMYECKOEe MECTO B CTPYKType Ipolecca
o0Oy4eHusl.
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Jlekuy YMTarOTCS ¢ UCIIOIH30BAaHUEM HATJISIHBIX TOCOOUN U 3JIEKTPOHHBIX MPE3CHTAIINM, C

NPUMEHEHUEM COBPEMEHHBIX METO/I0B OOyUYEHUS, CTUMYJIUPYIONIUX MO3HABATEIbHYIO0 aKTUBHOCTbD.
B Hayane ka)xJoro mpakTUYECKOTO 3aHATHS IMpernojaBaTellb OpraHU3yeT MOBTOPEHHE W3YYEHHOTO
Ha JIEKIMM MaTepuana IO KOHTPOJbHBIM BONpOCaM K J@HHOMY IPAaKTUYECKOMY 3aHATHIO,
BCIIOMUHAET CO CTYyACHTAaMU MOHATUWHBIA anmapaT. [Ipy BO3HMKHOBEHWH 3aTPyAHEHUU Yy
CTYJIEHTOB MpHU PEIIeHUU 3a/ay IpernoAaBareib MOoAPOOHO pa3dupaeT Ka)Ablil HIar pelieHus c
00s3aTeNbHBIM BOBJICUEHHEM CTYJIEHTOB TIPYMIBI B IMPOLECC OOCYXKIACHHUS alropuTMa pelleHus
3aJ1auH.

B ycrnoBusix mpeo0maiarmmero TeopeTuueckoro oO0ydeHUs 00s3aTeIbHBIM YCIOBUEM IS
dbopMUpOBaHUS YMEHHIl M HaBBIKOB SIBJISIETCS YCBOEGHHE TEOPETHYECKOrO0 MarepHalia, MO3TOMY
BOMPOCHl KOHTPOJSI JOJDKHBI MPOBEPATH TOT TEOPETHUUECKHM MarepHall, COJAEp>KaHUE KOTOPOro
IPEJICTABICHO B KOHCIIEKTE JIEKIIMM W YyKa3aHHOW muteparype. [lepedeHb paccmaTrpuBaeMbIX
BOIPOCOB I10 TeMeE MpernojaBaTesb (GOpMUPYET BO BPeMs YTCHHUS JIEKLIUU.

[Io ypoBHIO  CIIO)KHOCTHM  NpPEIyCMaTpPUBAIOTCS  caMble  pa3jMyYHble  BOIPOCHI,
IpeJoJiaratoliie BOCIPOU3BEACHUE U 3aKpEIUIEHHE TEOPETUYECKOro MaTepualia, MPOBEPKY €ro
OCMBICIICHHUS, BOIIPOCH Ha 0000IIeHre, aHanu3 U cuHTe3 U Ap. O0s3aTeTbHO MpeycMaTpUBaIOTCS
KOHTPOJIbHBIE BOIPOCHI HA TPOBEPKY YCBOEHUS ONpeeSieHUI KIII0YEeBbIX MOHITUM, 3HaHNE (DAKTOB,
TEOpUH, KOHIIETILIUN, TO €CTh BCETO TOTO, YTO ONPEIENISIET OCHOBHOE COAECPKAHUE TEMBI.

Bonpocel u 3amaHusi I KOHTPOJS JOJDKHBI IMO3BOJIMTH CTYACHTAM CaMOCTOSITENBHO
OTpeIeNITh YPOBEHb YCBOEHHUS yueOHOro Marepualia Mo Teme, MPEACTaBICHHOTO B JIEKIMH, Ha
MPAKTUYECKOM 3aHATHU.

OcBoenue kypca «DU3HOTIOTUS paCTEHUIN MpPeyCMaTPUBAET BHIIOJHEHUE TaOOPATOPHBIX.
BrimotHeHUS 1a00paTOpHBIX paboT SBIsIETCS 00s3aTeNbHBIM. [IpernoaBarens ocTaBisieT 3a co00M
paBO BBIOMPATh T€ WM UHBIE PabOTHI, BHIMOJIHEHHE KOTOPBIX OH COUTET LiejaecooOpa3HbIM, B
COOTBETCTBUHU C TEXHUUYECKHUMH BO3MOXKXHOCTSAMH Kadenapsl. JlabopatopHbie paboThl 0hOpMIISIOTCS
B paboueit TeTpanu. BaxkHas ocoOeHHOCTh pabouel TeTpaad — OTCYTCTBHE OMMCAHUS OKHIaeMbIX
pe3yNbTaTOB U TOTOBBIX BBIBOAOB. TaKOHW METOJ pa3BUBAET CaMOCTOSITENILHOCTh CTYIACHTOB H
crocoOcTByeT 0oJiee MPOYHOMY YCBOEHHUIO M3ydaemoro martepuaina. [locie kpaTkoro oObsicCHEHUS
BBIMIOJTHEHUsS] pabOThl, a TakXKe Mep MO TEXHUKU OEe30MacHOCTH MPEenoJiaBaTeleM, CTYIEHTHI,
MOJIb3YACh NMOCOOUSIMH, BBITIOJTHSIOT OMpPENEIeHHYI0 paboTy mo pabouemy miuany. [lo okoHuaHuU
KaXKIO0U TEMBbI TPOBOASATCSI KOHTPOJIbHBIE MEPOIPHUSITHSL.

[Ipu ocBoeHuM Kypca (U3MOIOTMM PACTEHH HEOOXOIMMO YUYHMTHIBATh, UYTO 3aTPYAHECHUS
yaiie BCero BO3HUKAIOT U3-3a HEJOCTATKOB B OCBOCHUHU T€X AMCLMILINH, HA KOTOPBIX Oa3upyercs u
C KOTOpPBIMH TECHO CBfI3aHa (PU3MOJIOTHS (QaHATOMHUS PACTEHMi, 00Ilas W OpraHuvecKas XUMHS,
¢bu3HMKa, TOYBOBEICHHE).

Cepbe3HbIM HEIOCTATKOM, OCOOEHHO MPHU CAMOCTOSTEIbHOW paboTe CTYAEHTOB, SIBISETCS
HEJIOTIOHUMAaHNE HEOOXOAMMOCTH IOCJIEIOBATEILHON U CHUCTEMATHYECKON MpOpabOTKH ydeOHOM
muctumuinHel.  [IpopaboTKy cienyer CTpoWTh Ha TOCIEIOBAaTEIbHOM OCBOEGHHUU pa3/esioB B
COOTBETCTBUHU C TIpeajiaraeMoil pabodeld MporpaMMON M C y4E€TOM HHIKEU3IIOKEHHBIX YKa3aHH.
PekoMenayercsi mpu 3TOM BECTH KOHCIIEKT, a 3aTpyAHHUTEIbHBIE BOIPOCHI pelaTh, mpuderas K
MOMOIIN Y4eOHUKOB, CIIPAaBOYHOM JINTEPATYPbI WIIN MIPernoaBaTes.

[Ipn ocBoeHMHM MepBOro pasnena ciaeayeT pa3o0parbcs B OCOOEHHOCTSAX CTPOCHHUS
CYOKJIETOYHBIX CTPYKTYpP pACTUTENbHBIX KJETOK, OINpEeAeNAIolUX MpPOTeKaHHe B  HHUX
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(U3NONOrMYecKUX MPOLECCOB. Y3JOBBIMH BONpPOCAaMH pasfefia SIBISIOTCS CTpoeHHue, (YHKIUU

ouononumepoB (JIHK, 6enka), MexaHu3mMbl pEepMEHTATHBHON M TEHETUYECKOW PETYIISAINHU, TTPUPOIA
sHepreTudeckoro oomMeHa. OCHOBHBIM HEIOCTaTKaM MpU W3YYEHUM JAHHOTO pas3felia SBIsSeTCs He
MOHMMAaHHUE TOTO, YTO OCHOBOW JII0OOTO (DU3MOJOTHYECKOr0 Mpollecca SBISIOTCS BELIECTBA U
HYKJIEONPOTEHUIbI; UX OCOOEHHOCTH, MEHSIOIIMECS TMOJ| BIUSHUEM YCJIOBUH cpeabl. OHU Takxke
00YCJIOBIIMBAIOT CIIOCOOHOCTh OpraHU3Ma K CaMOPETYJSIIUA M CaMOBOCIPOU3BEICHUIO, K OOMEHY
BEIIIECTB.

[Ipu ocBoeHuM pazaenna Mo BOJHOMY PEXHMY PACTEHUH, MPEXAE BCEro, CIEAyeT MOHSIThH
3HaYeHWe BOAbBI U  OCOOEHHOCTEH ee  (PU3MKO-XMMUYECKMX CBOWMCTB B  IIpoleccax
KU3HEJEATENIbHOCTH. BOMHBIN pekuM obecrieuyuBaeTcsi TpeMsl B3aUMOCBSI3aHHBIMHM IIPOIECCAMMU:
nocrymienuem H,O, ee Tpancmoptom u Tpancnupauuei. O4eHb BaKHO TMOHATh MPHUPOIY CHII,
o0ecreunBarouX BOIHBIH OOMEH (BOAHBIM M OCMOTHYECKUN MOTEHIMAI, JbIXaHHE, IUTOIUIa3Ma).
[Tpu 5TOM HEOOXOIMMO YUUTHIBATh, YTO BOAHBINA OOMEH SIBISIETCA TEM MPOIIECCOM, OT KOTOPOIoO B
CYLIECTBEHHOW CTEMEHU 3aBUCUT WHTEHCUBHOCTb HHBIX (DU3MOJIOTHYECKUX TMPOLECCOB U
MPOAYKTUBHOCTh PACTEHUM.

W3ydass MexaHHW3M TOIJIOMICHUS MHHEpAIbHBIX 3JIEMEHTOB, BXOJSIIMX B COCTaB BCEX
METa0OJIMYECKNX CHUCTEM, OOECIEeUMBAOIINX IKU3HEICATCIbHOCTh PACTCHHH, HEO0OXO0IUMO
YUUTBHIBaTh, 4YTO XOTS MAaKpOAJIEMEHThl TIOCTYNMAalOT B BOJHBIX pacTBOpax, TeM He MeHee,
MEXaHHU3MBbl HX TOTJIOIIEHUSI OTJIIMYHBI OT MEXAaHU3MOB IOCTYIUIEHHS] BOJABI. JTO OMpeesercs
CBOMCTBAaMM HOHOB KakK 3apshKeHHbIX vacTHil. JloObIBaHHME NUTATENbHBIX BEIIECTB BEIETCS B
OCHOBHOM 3a CUET aKTUBHOM pabOTHI MUTOIJIA3MBI C 3aTpaToi MeTaboaudeckoit snepruu. OTcrona
U TeCHas 3aBHCHMOCTb 3TOTO Ipoliecca OT JIbIXaHUs KOpPHEW M YCIOBUM cpeibl, BIMSIOUIMX Ha
JIXaHUE.

Cy1iecTBeHHOH sIBieTCs HEOOXOJMMOCTh YETKOro MpeAcTaBieHus o (opmax, B BHIE
KOTOPBIX TOIJIOIIAI0TCS, TPAHCHIOPTUPYIOTCS MUHEpAJbHbIE AJIEMEHTHI, 00 HUX MPEBpALEHUSX B
pPacTeHHsIX, O CIOCOOHOCTH K PEYTHIIN3ALIHH.

[IpoayKTUBHOCTh pacTE€HMI, HaCaXIACHUW TECHO CBS3aHA C COJIEP)KAHUEM MHHEPAIbHBIX
JJIEMEHTOB B TIOYBE U AKTUBHOCTBIO IIOYBEHHBIX MHKPOOPraHHU3MOB (a30T(HUKCATOPHI,
aMMOHHU(DHUKATOPHI, HUTPUGUKATOPHI U JIp.). [IyTem BHeceHUs yIOOpEHUI WIH JPYTUMH NTPUEMaMU
arpoTeXHKU MOXKHO MOBBICUTH IIonopoaue. [loaToMy Ha 3TH BOMPOCH! pazfena JOKHO OBITh
o0pallleHO cephe3HOe BHUMAHHUE.

Cnoco6HOCTh K (hOTOCHHTE3Y — 3TO (yHAAMEHTaIbHAsi OCOOCHHOCTh KU3HEACITCIbHOCTH
3€JICHBIX  pacTeHWH,  KOoTopas  MpeIcTaBisieT  co00H  To0ambHBIH  OKHCIHMTEIBHO-
BOCCTAHOBUTENBbHBIN MPOLECC, MCHOIb3YIOMIMI CBETOBYIO SHEPrui0 COJHIIA s CHHTe3a
OpPraHMYECKUX COEeTMHEHUH (MPEenMYIEeCTBEHHO YIJIEBOAOB) U3 Heoprannyeckux Bemects — CO, u
H,O. Ilpu ocBoeHMH 3TOTO pasziena ClIeayeT IOCIEA0BaTeIbHO Pa300paThcs B CTPYKTYPHOU
opranu3anii (HOTOCHHTETHUECKOIO amnmapara, MOHATh CYIIHOCTh IPOILIECCOB CBETOBOM (ha3bl
dboTocuHTE3a: MOTJIOUICHHUS] U MUTPALIUK SHEPTUH CBETa, MPeoOpa30BaHUs SHEPTUU KBAHTOB CBETA B
SHEPruI0 XMMHUYECKHX CBSI3€M OpPraHM4eCKHX COEIMHEHUH, COMPSHKEHHOTO C OO0pa3oBaHHUEM U3
BoJibl O2 u cunte3oM AT® u HAJI®H,. 3arem crenyeTr neperTy K W3y4eHUI0 TEMHOBBIX PEAKIIHIA,
rae mpoucxonut mnornomenue CO, u oOpa3oBaHHEe KOHEYHBIX MPOAYKTOB — YIJIEBOJOB H
amuHOKuUCIOT. Hanbonee TpyneH ans caMOCTOATEIbHOTO M3ydeHus mporecc ¢otoasixanus. [Ipu
W3YYEHUU XJIOPOIIACTOB ClelyeT oOpaTUTh BHHMaHHWE Ha TOT (aKT, YTO JaHHBIA OPTraHOM]
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HENPEPBHIBHO OCYILECTBISET (POTOCHHTE3 MyTeM HaWIydllero o0ecrnedyeHusl XJopodusia CBETOM,

noriouieHust CO,, 0TTOKa WK NMPEBPALLEHUS TPOAYKTOB (POTOCHHTE3A.

Pazo6paBmince B MexaHu3Me (U3UKO-XMMHUYECKHUX IPOLIECCOB, MOKHO TMEPEXOIUTh K
M3YYEHHUIO BIIMSHUS BHYTPEHHUX U BHEUTHUX ()aKTOPOB Cpebl Ha (POTOCUHTES.

[Tpu uzyyenun pasnena «/lpixanue pacTeHHiIl» BaXHO YSICHUTb SHEPTreTHUECKYIO ()YHKIUIO
JBIXaHUS, €r0 BCEOOIIHOCTh W HEOOXOAMMOCTh MJIsi MPOILECCOB KHU3HeaesTeabHocTh. Ocoboe
BHHUMaHUE CJIEyeT YACIUTh MPU H3Y4YEHUU XMMH3Ma JAbIXaHHUSI €r0 dHEPreTUYEeCKOW CTOpOHE —
nyTsiM  00pa3oBaHUs Makpodpruueckoro coenuHenust ATP, sHeprernueckoit 3¢ GEeKTHBHOCTH
Pa3HBIX ATANOB JbIXaHUS, €€ 3aBUCUMOCTH OT THIIa UCIOJIb3yeMoro cydctpara u npucyrctus O;.
Opnako, U3y4asl SHEpreTUYecKuil oOMEeH, He Clle[yeT yIycKaTb U3 BUAY TO, YTO MPHU AbIXaHUU
oOpa3zyercs psl MPOMEXKYTOUHBIX MPOJYKTOB, KOTOPbIE MOTYT BOBJIEKAThCSl B MHBIE Ba)KHBIEC JJIS
KU3ZHEJEATEIIbHOCTH peakluu MeTaboInu3ma.

[Ipu uzydyenuu BnusiHUs (aKTOpa BHEIIHEN Cpe/ibl Ha JIbIXaHHE HEOOXOAUMO MPEXKIE BCETO
oOpaiaTh BHUMaHHE Ha UX 3HAYCHHE JJIs dHEepreTudeckoil 3eKTUBHOCTH ABIXaHUS, IPIMOE U
OMOCPEIOBAaHHOE UX JCHCTBHE.

MeTtoauyeckue yKa3aHus CTYJA€HTaM MO JUCHHUILINHE

[TpodeccronanbHast MOATOTOBKA B COBPEMEHHBIX By3aX CTPOMTCS MO MPHHLUIY «OT TEOPUU
K IPaKTUKE», 4TO co3/laeT 0a3y s (GOPMHUPOBAHUS YMEHHH W BIIQJACHUN (HAaBBIKOB) HAa OCHOBE
YCBOGHHSI TEOPETHYECKOTro Marepuaia. MIMEHHO mol3ToMmy cieayeT 0coboe BHUMaHHME YACIATb
Ka4eCTBY YCBOEHHS TEOPETHUECKOTO MaTepHara.

W3yuenne AMCUUIUIMHBI MPEAYCMATPUBAET JICKIIMOHHBIE M MPAKTUUYECKUE 3aHATHUSA, a TAKXKe
CaMOCTOSITENIbHYI0 paboTy. M3ydenume Kypca 3aBepliacTcs MPOMEXKYTOYHOM —aTTeCTalHew.
YcnemHoe u3ydyeHue Kypca TpeOyeT MOCemeHHs JEKIMHA, aKTUBHOW paboThl Ha MPAKTHUYECKUX
3aHATUAX, BBIOJHEHUS BCEX YYEOHBIX 3aJlaHH, O3HAKOMJIEHHS C OCHOBHOH M JOTOJHUTEIBHOM
JIUTEPATypOi.

Lenp nexnun — GOpMUPOBAHUE OPUECHTUPOBOUYHONW OCHOBBI JUIS TOCIIEAYIOLIETO YCBOCHUS
CTyAeHTaMH YydeOHoro wmarepuana. JIeknus B Mpolecce H3y4eHHUs AUCIUIUTUHBI ITO3BOJISIET
NPEJCTaBUTh CTYACHTY HOBBIA y4eOHBIM Marepuai, pa3bsCHUTh TEMbl, TPYJIHBIC JJIS TOHUMaHHUS,
CHCTEMaTH3UpPOBaTh YUeOHBI MaTepuall, COPUEHTUPOBATh B CTPYKTYpe M COJACPXKAHUU Y4eOHOTO
nporecca.

B xonme nexkuuii mpernonaBaTenb M3JIAaraeT U pazbiACHIET OCHOBHBIE, HauOOJee CIOXKHBIE
MOHATUS TEMbI, a TAKXe CBS3aHHbIE C HEW TEOPETUYECKHE U MPAKTHYECKHE IMPOOJIEMBI, HaeT
pEKOMEHAAMU ISl MPAKTUYECKOTO 3aHATHS W YKa3aHUS JUIsl BBINOJHEHHUS CaMOCTOSATENbHOM
paboThI.

B Xozme NeKUMOHHBIX 3aHATUHA OO0ydYaromEeMycsi HEOOXOJMMO BECTH KOHCHEKTHPOBAHUE
yuebHoro marepuana. OOpamarb BHUMaHHE Ha KaTeropuu, (HOpMYIHPOBKH, PACKPBIBAIOLIHE
coJiepKaHne U3y4aeMOoil TUCIMITIIMHBI, HAyYHbIE BHIBOJIBI U MPAKTUYECKHE PEKOMEH AN,

Marepuan KaxI0W JEKIUH JOJDKEH OBITh MNpOopabOTaH: JOJKHBI OBbITh BBIACICHBI
OTIpeNieNIeHus], TIOHATHS, 3aKOHBI, TEOPEMbl M MX JIOKa3aTenbCTBa (mpu Hamuuuu). JlomkHa ObITh

YCBOCHA JIOTMYCCKasA CBA3b 3JICMCHTOB U3YYCHHOI'O MaTcpurajia.
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[Ipu mapamnensHOit paboTe ¢ y4eOHOW JUTEpaTyporl HEOOXOAMMO KOHCHEKTUPOBATH

npopabaTeiBacMblii MaTepuaji. Bce HEMOHATHBIE MOMEHTBHI CIIEIYeT 00s3aTelIbHO pa3o0paTh ¢
MpErnoaBaTesieM Ha 3aHsATUM WK B pamkax CP.

[ToaroToBka K JIEKIMH 3aKITIOYACTCS B CICAYIONIEM: MPOYUTANTE y4EeOHBIM MaTepHasl IO
TeMe JIEKIIMM B y4yeOHMKaX M Y4eOHBIX MOCOOMSX, YSICHHTE MECTO HM3y4aeMOWl TeMbl B CBOEH
poecCHOHANBHOM TMOATOTOBKE, BBIMUIINTE OCHOBHBIE TEPMHUHBI, YICHHUTE, Kakue ydeOHbIe
3JIEMEHTBI OCTaJHCh Ul Bac HESICHBIMHU, 3alHIINTE BOMPOCHI, KOTOPbIE BBl 3aJaJUTE JIEKTOPY Ha
JICKIUH.

[IpakTuueckoe 3aHsTHE — ¢dopMa opraHuzanuu oOOy4deHHUs, KOTopas HalpaBjieHa Ha
dbopMupOBaHHE TMPAKTUYECKUX YMEHUH U HAaBBIKOB U SIBISIETCA CBS3YIOIIMM 3BEHOM MEXIY
CaMOCTOSITENIbHBIM ~ TEOPETUYECKUM  OCBOEHHUEM  CTYIACHTaMH Yy4eOHOM  JUCHUIUIMHBI U
IPUMEHEHHEM €€ IOJIO)KEHUH Ha mnpakThke. [IpakThyeckoe 3aHATHE IO3BOJSET Pa3BUTh Y
CTYJEHTOB MpodeCcCHOHaNIbHYIO KYJIbTYpYy U MpodeccnoHanbHyo KoMMyHuKamuio. [Ipenogasarens
B OTOM Ciyd4ae SIBJISIETCSI KOOPIWHATOPOM OOCYXACHUU MPEAIOKEHHBIX MPAKTHUECKUX 3aJaHHH,
MOJIFOTOBKA KOTOPBIX sABIIAETCS 00s3aTenbHOM. [loaToMy Tema, npakTuyeckue 3aJaHusi U OCHOBHBIE
UCTOYHUKU OOCYXJIEHUS MpeiJiaratoTcsi cTylaeHTam 3apaHee. llenu oOCyxaeHUsS U BBINOJIHEHUS
3aJlaHU HampamjieHbl Ha (HOPMUPOBAHHE 3HAHWN, YMEHUHW M HABBIKOB MPOodhecCHOHATBLHON
nojieMuku U ¢GopMHUpOBaHHE KoMIeTeHIMI. Ha 3Tarne moAroToBku JOMHHHUPYET CaMOCTOSITeNbHAs
paboTa CTYIEHTOB IO pEUIeHHIO NMpoOJieM W 3aJaHuii, a B Mpolecce 3aHSITHS HJIET aKTUBHOE
oOcyXJieHHe, TUCKYCCUH U BBICTYIUJICHUS CTYACHTOB, TJI€ OHU IO/ PYKOBOJACTBOM IpernojaBaTess
ETar0T 0000IAr0IINe BEIBOIBI M 3aKIIOUCHHUS.

3Hasi TeMy NPaKTHYECKOTO 3aHATHSA, HEOOXOJUMO TOTOBUTHCS K HEMY 3a0JlarOBpEMEHHO:
YUTaTh PEKOMEHJOBAHHYIO M JIOTIOJHHUTENbHYIO JINTEPATypy, KOHCIEKT JIEKIHUH, METOIUYECKHEe
yKa3aHUA K IPAKTUUECKUM 3aHATHIM, CTPYKTYpHUPOBaTh MaTeprai, COCTaBIsATh CIIOBapb TEPMUHOB,
OTBeYaTh HAa KOHTPOJIbHBIE BONPOCHI, pellaTh CUTYyallMOHHBbIE 3aJayu U T.M. Ha mpakTuueckom
3aHATUM BBl MOXKETE TMOIYYUTh KOHCYIbTALMIO MpPENoAaBaTess Mo JO00My y4eOHOMY BOMPOCY
M3y4aeMOU TEMBI.

[Tox camocTosiTenbHOM pabOTON CTYJIEHTOB MOHMUMAIOT YUYEOHYIO NESATEIIBHOCTD CTY/ICHTOB,
KOTOpasi ~ OpraHuM3oBaHa  IMpernojaBaTeNisiMH, HO  OCYUIIECTBIAETCS  CTyA€HTOM  0e3
HENOCPEJICTBEHHOTO y4yacTHsl TpernojaBareiss B y4yeOHOW AesITeNbHOCTH CTyneHTa. Bce Buibl
CaMOCTOSITENIbHOM paboThl CTYAEHTOB MO JUCIHUIUIMHE NpPEICTaBIeHbl B (OHNE OLIEHOYHBIX
cpenctB. YeTkas opraHu3aiys CaMOCTOATEILHON pabOTHl CTYACHTOB JenaeT ee dOPeKTUBHON. ITO
obecrieunBaeTCsl TPEIOCTABICHUEM CTYACHTaM: YyYeOHBIX M Y4eOHO-METOAMYECKHX IOCOOUIA;
TEMaTHUYECKUX IUIAHOB JIEKIMH, MPAKTUYECKUX 3aHATHI, 00pa3loB KOHTPOJBHBIX paboT, TECTOB,
KEeWCOB M [Ip.; MEpeuHs 3HaHUM U yMEHMH, KOTOPHIMH OHHU JOJDKHBI OBJAJETh NPU H3YUEHHU
JUCIUIUIMHBI, HTHPOPMAIMK O MPOLEAype clauM 3a4eTa U sk3amMeHa U JIp. OTBEThI MPECTaBIIAIOTCS
B MMUCbMEHHOU popMe (TIeHaTHON, HEITOCPEICTBEHHO MPEINOAaBaTEINI0, HIIH SJIEKTPOHHOMN).

CaMmocrosiTenbHast paboTa CTyAEHTA SIBISIETCS OCHOBHBIM CPEJICTBOM OBJIAJICHUS YU4E€OHBIM
MaTepuaJioM BO BpeMsi, CBOOOIHOE OT 00si3aTelbHbIX Y4eOHBIX 3aHATHH. OHa BKIIOYaeT B ceOs
BBITMOJHEHHNE Pa3IMYHOTO POJa 3aJaHull, KOTOpPble OPUEHTUPOBAHbI Ha Ooliee IIyOOKOE YCBOEHHE
MaTepuaia Hu3ydyaeMoW IUCHMIUMHBL [lo Kaxmoit Teme y4eOHOW AMCIUIUIMHBI CTYyJEHTaM
npeJiaraeTcs mepevyeHb 3a1aHuil AJ1 CaMOCTOSITeNIbHOM paboTHI.
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K BbIMONHEHHIO 3aJaHWil U1 CaMOCTOATEIBHON pabOThl TMPEABSIBISIOTCS CIEIYIONINE

TpeOOBaHUS: 3a/laHUs JOHKHBI UCTIOTHATHCS CAMOCTOSITENIHO U MPECTABIATHCA B YCTAHOBIICHHBIH
CPOK, a TaKXe COOTBETCTBOBATh YCTAHOBJIEHHBIM TpeOoBaHUSAM 1O odopmieHuto. CTyaeHTam
CIIeTyeT: PYKOBOJCTBOBAThCS TpadUKOM CaMOCTOSITEIILHON pPAaOOTHI, BBINONHITH BCE IUIAHOBBIE
3aJaHusl, BbIJABAaE€Mble IpENoJaBaTesieM I CaMOCTOSATEIbHOIO BBINIOJHEHUS, M pa3Ouparh Ha
CeMHUHapax M KOHCYJbTAlMSIX HESICHbIE BOIPOCHI; NMPHU IMOATOTOBKE K HSK3aMEHY MapajielbHO
npopalaTeiBaTh COOTBETCTBYIOIIME TEOPETUYECKHME W MPAKTUUYECKHE pa3AeNbl JUCIHUILIUHBL,
bukcHupys HesiCHbIE MOMEHTBI JJIs1 UX 00CYKJIEHUSI HA KOHCYJBTALIUU C TIPEO0/1aBaTeIeM.

CaMmocrosiTennbHast ~ paboTa  CTYHEHTOB  sIBJIsieTcs  00s3aTe€IbHBIM  KOMIIOHEHTOM
o0pa3oBaTeNbHOTO TMpollecca, TaK KaKk OHa OOECHeYMBaeT 3aKperyieHHe TMOJIy4aeMbIX Ha
JICKIMOHHBIX 3aHATUSAX 3HAHUN MyTeM NPUOOPETeHHs] HABBIKOB OCMBICIECHUS U PACHIMPEHUS UX
COJIep’KaHusl, HAaBBIKOB pEIICHUS aKTyaJbHbIX MpoOieM (opMHpOBaHUS OOIIEKYIbTYPHBIX H
npoecCHOHANBHBIX KOMIIETEHIIUH, HAyYHO-HUCCIIEeI0BATENIbCKON NI€ATENbHOCTH, IMOATOTOBKH K
ceMHUHapaM, JlabopaTOpHBIM paboTaMm, cjaue 3a4€TOB U SIK3aMEHOB.

[ToaroroBka Kk MpOMEKYTOUHOI aTTeCTAllMU BEJETCS HA OCHOBE MOJYYEHHOTO JIEKIIMOHHOTO
MaTepuaia U peKOMEHI0BaHHOW JUTEpaTyphl, OCMBICICHHS pabOThl HA MPAKTUYECKUX 3aHATHSIX U
CaMOCTOSITEIIBHOU PaOOTHI.

Ha camocrosiTenpHOE U3ydeHHME B COOTBETCTBUM C TEMAaTUKOW JIEKIUH BBIHOCATCS
CJIETyIOIINE BOMPOCHI.

Pasznen 1. Britan pycckux y4eHBIX B CTAHOBIICHHE U pa3BUTHE (DHU3HOJOTUM PACTEHUN Kak
Hayku. OU3HONOTUS PAaCTeHH — TEOpeTHYecKas OCHOBAa PallMOHAIBHOTO 3EMIICTIONIb30BAHMSL.

Pa3znen 2. Crpoenue u QyHKIIMHM OPraHOWIOB PACTHTEIbHOW KieTkH. KilerouHas cTeHKa:
XUMHYECKHM COCTaB, CTPYKTYpHas OpraHu3alus, yJIbTpPacTpyKTypa U (pU3MvecKkue CBOMCTBA.
DOyHKIUA ¥ SBOJIONUS KIETOYHOW CcTeHKU Ilmazmomecmbl. OOpa3oBaHME H POCT KJICTOYHOM
CTeHKH. ['manoriasma Kak KOJUIOWJHAs cucrema. /[BueHue ruanoriasmbl.

Paznen 3.Ousnueckue 1 XUMHUYECKHE CBOWCTBA BOJBL. MOJIEKYISIPHOE CTPOEHHUE BOJIBI.
Cocrosinue Bozbl B pacTBopax. OCOOGHHOCTH BOJHOTO OOMEHa pa3IMYHBIX TPYII PACTCHUM:
KcepohuThl, ME30(UTHI, TUAPOPHUTHI.

Pa3znen 4. Xnoporutactel. OCHOBHBIE JJIEMEHTBI CTPYKTYpPBI XJIOPOIUIACTOB (IBOMHAsS
MeMOpaHa, MaTpPUKC, TWJIAKOWAbI, rpaHbl). OHTOreHe3 xjoporiacToB. [TurmenTsl ¢gorocuHTresa.
OcoOenHoctu (OTOCUHTETHUECKUX MIUTMEHTOB y Ppa3U4yHBIX TPYNI OPraHU3MOB.
Kommnencaropuass xpomatudeckas amanrtamusi. Ocodennoctu opranmzaruu OTIL[ ¢gorocunTesa y
nmpo- U 3ykapuoT. Perymsammsi ¢orocunTeTnueckor accumuisiimn CO, y pacTeHWi pa3IHYHBIX
9KOJIOTHUECKUX Tpymm. Jkosorus ¢orocuHre3a. DoTocHHTE3 B YCIOBHUSIX IMPOMBIIUICHHON
(UTOTPOHUKH U B 3aMKHYTBIX CUCTEMaX KU3HE0OeCIIeUeHHS.

Pasnen 5. Metos! onpeiesieHus IbIXaTelIbHOTO Ta3000MeHa Y paCTCHUM.

Muroxonnpuu. Ux crpyktyp u dyHKuuu. M3MeHeHHe ylnbTpacTPyKTypbl MUTOXOHJIPHI B
3aBUCUMOCTH OT ()YHKIMOHAJIBLHOTO COCTOSIHMSI opraHu3Ma. COOTHOIICHHWE pa3IMyYHBIX MNyTen
aCCUMIJIALIMM YTJIEBOJAOB B  3aBUCUMOCTH OT (akTopoB cpenbl. OCHOBHBIE — IMOJIOXKEHHUS
XEMHOCMOTHYECKONH Teopuu compspkeHuss Mwutderuia. MeTonbl ONpeaeNeHus] COCTaBISIONIUX
IBIXaTEIHHOT0 Ta3000MeHa.

Pasnen 6. IlouBa kak HMCTOYHMUK MHUHEPATBHBIX SJEMEHTOB. TBepaas ¢asza TIOYBHI,
MOYBEHHBIN pacTBOp, COCTaB M CTPYKTypa MOYBEHHOTO MOTJIOMIAIOIIETO KoMIuiekca. McTtounuku
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azora mis pacteHuid. CumOmoTHueckas (ukcanus MOJICKYJIsIpHOTO a3oTa. BomHas, mecyanas u

MOYBEHHAs KYJIbTYpbl: HX TMpuMeHeHue B ¢usuonoruu pacteHuil. [luratenbHble CMecH.
OU3NOIIOTUYECKU KHUCTbIE U (DU3HOJIOTHYECKH OCHOBHBIE coNU. ['mapononHuka. Pusnonoruyeckue
OCHOBBI NPUMEHEHHS yI0OpeHUH.

Pazgen 7. Poct pacrenuii u cpena. Kiierounbie ocHOBBI pocTa. Da3bl pocTa KIETOK U MX
XapakTepucTuku. VM3meHenns mMop¢ojoruu U MeTadoJu3Ma MpU MPOXOXKICHUH KaKIOW (a3bl.
[ToHsiTve 0 KJIETOYHOM ILIUKJIE, BIUSHUE PA3INYHbIX (AKTOPOB Ha AelieHue KJIeTOK. DUTOropMOHbBI
(aykcuHBI, THOOEpEUIMHBI, IMMTOKMHUHBI, a0CIIM30Basi KHUCJIOTA, 3TUJIEH, OpacCHHOCTEPOUIBI):
WX CTpOEHHE, OWOCHHTE3, TPAHCIOPT, (Qu3noNIornYeckoe aecreue. Tponusmel (dhoTo-, T€O-,
3JIEKTPO- U TepMOTpornu3Mel). ['opMoHanbpHas mpupoaa Tponmu3dMoB. Hactuu. CeilicMoHacTHUECKHE
JBUKCHUSI.

Tembl pedepaToB

Pedepar — kpaTkoe omucaHue pelieH3UPYeMOro TeKCTa ¢ HaOOpOM KIIIOUEBBIX CIIOB U
OCHOBHBIX ITOJIOKEHUH.

Tema pedepara BbIOMpaeTcss W3 PEKOMEHIOBAHHOIO CIHCKAa WM IO MPEASIOKEHUIO
ctyneHta (¢ coryacusi mnpernogaBatens). PedepupoBanue MoKeT OBITh MOCBSIIEHO YaCTHOM
npoOjemMe WIH CcoAepKaTh OOOOIIEHHE pa3IMUHBIX TOYEK 3PEHHUS IO ompeaeiaeHHor Teme. Ot
OOBIYHOTO KOHCIIEKTHPOBaHUS HAY4YHOM JHTepaTypbl pedepar OTIMYaeTcs TEM, UYTO B HEM
U3JIAraloTcsl (COMOCTaBISAIOTCA, OILEHUBAIOTCS) PA3IMYHBIE TOYKM 3PEHUS Ha aHAIU3UPYEMYIO
npo0iieMy U MpU 3TOM COCTaBUTENb pedepara ONpeAessieT CBOE OTHOLIEHUE K pacCMaTpUBAEMBbIM
HAayYHBIM MO3UIUSAM, B3IUIAJAM WM OIpeAeTeHUSIM, MPUHAAICKAUUM pa3IU4YHbBIM aBTOPaM.
HccnenoBarenbckuii xapaktep pedepara npeacTapisieT ero OCHOBHYIO Hay4YHYIO IIEHHOCTb.

Takxke pedeparoM Ha3bIBAIOT KPAaTKOE H3JI0XKEHHE HAyYHOW CTaTbU WJIM MOHOTpaduu.
Takoit pedepar BKIIOYAaET OCHOBHOE COJAEpKAHME MEPBOUCTOYHUKA C 00sA3aTEIbHBIM
yKa3aHWEeM TOYKU 3pPEHHsI COCTABHUTENS, MO3ULMHU, C KOTOPOW OH paccMaTpUBaeT Mpodiemy.

Huxe npuBeneHbl pekoMeHAyeMble TeMbl pedepaToB U3 BCEX pa3esioB AUCLUUILIIMHBL

1. OcHOBHBIE CYOKJIETOYHBIE CTPYKTYPHI PACTHUTEIHHOW KIIETKH.

2. Mutoxonapuu. CTpyKTypa, XUMHUECKHI cOCcTaB, PyHKIIMOHAIbHAS aKTUBHOCTb.
3. Bakyonspnasa cucrema

4. BuusHue (GakTOpoB BHEIIHEW cpeapl Ha pabOTy HUIKHErOo KOHIIEBOTO JIBUTATEJIS.
5. MexaHu3Mbl aianTanvy pacTeHUd K JehUIIUTY BIIAry.

6. Ilpupona 3acyxOoyCTOMYMBOCTH PACTEHH.

7. DOU3MOIOTUYECKHE OCHOBBI OPOIICHHUS.

8. JleticTBue M30BITKA BJIard U MEXaHU3MBI aJIallTalliHA K HEMY.

9. Cucrema B3aUMOJEHUCTBUSA «KOPEHb-IIOYBA.

10. MexaHHU3M HOIVIOMICHUST HOHOB.

11. Kunetnka mponeccoB MOIIOMICHHUS.

12. Cepa.

13. docdop.

14. Kanuii, ero 3HaueHne B OOMEHE PaCTUTEIILHOTO OPTaHU3Ma.

15. Kanpiui.

16. Maruwuii.

17. Perynsiuus KJIETOYHOTO JIbIXaHUS.
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18. [Iytn OKHCIEHUsS OpPraHUYECKUX BEUIECTB B KIIETKE.

19. OBomtonus CTPYKTYphl (POTOCHHTETHYECKOTO armapara.

20. Perynsanust OuocuHTe3a POTOCHHTETUYECKUX TTHUTMEHTOB.

21. DBomrorust oTocuHTE3a. XeMOCHHTE3. bakTeprabHbIld (POTOCHUHTES.

22. KynbTypa pacTeHHil.

23. InddepeHunpoBka KJIETOK W TKAHEH: KOMIETCHIUS W JIETCPMHUHAIIUS.

24. MoeKkysipHbIe OCHOBBI JIEHCTBHS TOPMOHOB W HHTHOUTOPOB POCTA PACTEHUH.
25. ®otonepuoan3M. Ponb GuTOXpOMHOIM crCTEMBI B (DOTONIEPHOTNIECKUX PEAKITUSIX.
26. [lerepMuHanusi mojia y pacTeHUM.

8. O0ecneyenne 0Opa3oBaTeJHHOI0 MPOLECCA ISl JIMI] C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMHU 30POBbSI H HHBAJTUI0B
B xonme peanusanuu AMCHUIIIMHBI HCIOJIB3YIOTCSA CICAYIOLIUE JONOJHUTENBHBIE METOJBI

0o0y4yeHHMsI, TeKyLEro KOHTPOJS YCHEBAEMOCTH M NPOMEXKYTOYHOH aTTecTallMyd OOydaroUIUXcsl B
3aBUCUMOCTH OT UX MHAMBHUIYaTbHBIX OCOOCHHOCTEMN:

® IS CJICIBIX U CIa0OBUIAIINX:

- JeKuuu O(OPMISIIOTCS B BHJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYMHOTO C TIOMOIIbIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM;

- TMCbMEHHBIE 3a/laHds  BBIIIOJIHAIOTCS Ha KOMIBIOTEPE CO  CIELHMAIU3UPOBAHHBIM
IPOTPaMMHBIM 00ECTIEYCHHEM, HITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- JUIS  BBINOJHEHMS 3aJaHui TpPH HEOOXOAMMOCTH MPEJOCTABISCTCS YBEIUYHBAIOIEE
YCTPOHCTBO; BO3MOXHO TAK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYUBAIOIIUX YCTPOUCTB;

- MIUCbMEHHBIE 3aJaHHsI OPOPMIISIOTCS YBEJIIMYSHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCA B YCTHOM (hopMe WM BBIOJIHSIOTCS B MUCBMEHHOH Gopme Ha
KOMIIBIOTEPE.

® Ui TIYXHX U cIa0O0CITBIIIANTHX:

- JIeKUMU O(QOPMIIAIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTa, JIMOO MpeaoCTaBiIsIeTCs
3BYKOYCHJIMBAIOIAs alapaTrypa HHAUBUAYAIBHOTO MOJIb30BaHUS;

- INCbMEHHBIE 33JJaHMsI BBINOIHAIOTCSA Ha KOMIIBIOTEPE B MUCBMEHHOMH (popme;

- DK3aMeH U 3au4€T NPOBOJATCS B MMCbMEHHON (pOpMe Ha KOMIIBIOTEPE; BO3MOXKHO IIPOBEACHUE
B (hopme TecTupoBaHwUSI.

e JUIs JIUL C HAPYIIEHUSMU ONOPHO-IBUIaTEJIBHOTO anmapara:

- Jekiuuu O(OPMISIOTCS B BHJAE DJCKTPOHHOTO JOKYMEHTA, JIOCTYMHOTO C TIOMOIIBIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM;

- TMCbMEHHBIE 3a/laHHs  BBIIOJIHAIOTCS Ha KOMIBIOTEPE CO  CIELHMAIU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYeHUEM;

- 9K3aMEH U 3a4€T MPOBOATCA B YCTHOM (hopMe HIIM BBIOJHSIOTCS B MUCBMEHHON (Gopme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOIUMOCTH MpeyCMaTPUBACTCS YBETUUYEHUE BPEMEHHU JJIsl TIOATOTOBKU OTBETA.

[Tponenypa mpoBeneHus] TPOMEKYTOUHOM aTTecTaluy il 00y4JarouXcsl YCTaHABIMBACTCS
¢ yu€TOM MX HMHIUBUAYAJbHBIX MCUXO(PU3NUYECKHX OocoOeHHOcTed. [Ipomexxyrounas arrecranus
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MOXCET MPOBOAUTHECA B HECKOJIBKO 3TAITOB.

[Ipu mpoBeneHuu MHPOLEAYpPbl OLIEHWBAHUS PE3YIbTATOB OOy4YeHUs MpeaycMaTpUBaeTCs
UCIIOJIb30BaHME TEXHUYECKUX CPEACTB, HEOOXOAUMBIX B CBA3M C HHIUBUIYaJIbHBIMU
O0COOCHHOCTAMHU OOy4YaroIIUXCsl. DTH CPEACTBA MOTYT OBITh IMPEIOCTABICHb YHUBEPCUTETOM, WU
MOTYT HCIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKHE CPE/ICTBA.

[IpoBenenune  mpoueAyphl  OLIGHMBAHUS  Pe3yNbTaToB  OOy4yeHHsS  JIOMyCKaeTcs ¢
MCIIOJIb30BaHUEM JTMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHA.

OGecneunBaeTcs MOCTyn K WHGOPMAIMOHHBIM M OuOIMOrpaduyeckuM pecypcaM B CETH
WHTepHeT ais Kaxaoro o0yyaronierocsi B popMax, afalTHPOBaHHBIX K OTPAHUYCHUSM UX 3[I0POBbS
¥ BOCHIPUATHUS HH)OPMAITIH:

® IS CIICNIBIX M CIA0OBUISIINX:

- B Ie4aTHOU (opMe yBEIIMUECHHBIM MIPUPTOM;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopme aynnodaiina.

® Ui TIIYXUX U CIAa0OCIHbIIIAIINX:

- B IeyatHou opme;

- B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

e Ui OOyYarOIIUXCS C HAPYIICHUSIMU OMOPHO-IBUTATEIHHOTO arapara:
- B le4aTHo# popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

VY4eOHblEe ayJUTOPUU Ul BCEX BHUJIOB KOHTAKTHOM M CaMOCTOSITEILHOM PabOTHI, Hay4yHas
O0uOnMoTeKa M WMHBIC MOMEUICHUS Ui OOYYEHHUs OCHAIICHBI CIEHUAIBHBIM 000pYIOBaHHEM U

y‘-Ie6HI>IMI/I MECTaMH1 C TCXHUYCCKUMHU CPCACTBAMUA O6y‘-I€HI/I}I.

9. MarepuajibHO-TEXHUYECKOE o0ecnedeHne TUCHUNINHBI (MOAYJIs).

JlekuMOHHBIE 3aHATHS TPOBOAATCS B AYyAUTOPHUSX, MPEAOCTABISIEMBIX JIEKaHATOM
¢dakynbTeTa B COOTBETCTBUU C PACIIHCAHUEM.

Ilpakmuyeckue 3auamus NpPoGOOAMCA 6 JaabOpamopuu  Qu3UOLOUU pACMEHUll U
muxpodbuonocuu Ha OTOENbHBIX 3aHATUSAX HEOOXOIUMBI BHIEOMPOEKTOP C OSKpaHOM (Win
KOMIIBIOTEPHBIN KJIACC).

Cnenunanmu3upoBaHHas ayautopus: ayda. 214 — mabopatopus (GU3HOIOTHH pPACTEHUU U
MUKpPOOUOJIOTHN: METOJMYECKas JTUTepaTypa, MUKPOCKOIIBI, HA0OphI PEaKTUBOB M KPACUTENCH,
KYJIbTYpbl MHUKPOOPTaHU3MOB, HAaOOpHl XHMHUUYECKOW TOCYABI (KOJIOBI, TMPOOUPKH, CIUPTOBKH,
qamku [lerpu, OrOpeTkH, MOTOMETPHI) W T.A.), IUTUTKU JJII HarpeBaHUs, CYIIWIbHBIC IIKa(HI,
TOPCUOHHBIE BECHI M TEXHUYECKUE BECHI, MPUOOPHI ISl ABIXaHUS, KOJUIEKIIHUS KUBBIX PACTEHUHN JUIs
npoBeneHus nad. paboT, WTAaTHBBI JUIs MpoOWpOK; HayuHas OubOnumorexka AI'Y, aym. Ne 129 —
KaOMHET 00yJaroIIMX KOMITBIOTEPHBIX TEXHOJOTHHA (aKyabTeTa ecTecTBOo3HAHUA (15 KOMIBIOTEPOB
¢ BbIX0JI0M B MHTEpHET).

Cnucox Tadaun
1. Pactutenbhas kierka-4 Tao.

2. [TocTymieHue BemecTB B KIETKY - 2 TaOJI.
3. [TocTymnienue BOJbI B KIETKY - 2 TalJI.
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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.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Ctpoenue MeMOpaH KJIETKH - 2 Tadl.

XUMHUYECKOE CTPOCHUE MPOTOILIA3MBI - 2 Ta0JI.

OcmowmeTp - 2 Tab.

PactuTenbHas kiieTka Kak OCMOTHYECKasi CUCTeMa - 3 TalJI.
CtpoeHue MoJIeKys BOBI U €€ CTPYKTypa - 2 TalJI.
KopueBoe nasnenue - 2 Tadu.

[TyTu BoBI B pacTeHUU. - 2 TaOII.

[TpucaceiBaromas cuia JIUCTHEB. - 2 Ta0.

CpaBHeHME TpaHCTIUPALUKM U UCTIAPEHUS C OTKPHITOM BOAHOM MOBEPXHOCTH. - 1 T.
CrtpoeHre KOPHEBOH CHUCTEMEI. - 2 TalIL.

[Tnav u ryrranus pacteHuii. - 2 TadJ.

MexaHu3M KOPHEBOTO JIaBlIeHUsI. - 2 TalJI.

®opMbI BOJIBI B TIOUBE. - 2 Ta0II.

YcTbula, MEXaHW3M YCThUYHBIX ABMKEHHM. - 1 Tab.
CtpoeHue nucTa Kak opraHa TpaHcnuparnuu. - 1 Tada.
CyTouHBIi X0/ IBIKEHUS YCThUIL. 1 Tabm.

Brusiaue o6e3BoxxuBaHus HA pacTeHue. - 1 Tad.
DKOJIOTUYECKHE TPYIIIBI PACTCHUM. - 2 TabII.
Kcepomopdnas ctpykrypa pacrenwii. - 1 Tad.
[IpenmnoceBHOE 3aKanMBaHuEe pacTeHUN. - 1 TabdI.

Omprt [Ipuctiu. - 2 Tadu.

XJ0pOIIaCThl, UX CTPOSHHE U COCTaB. - 3 TalII.

CtpoeHue TUTrMEHTOB JIMCTA. - 4 TaOJI.

CrexTpbl norsouieHus xiaopopuma. - 1 Tad.

buocuntes xnopoduina. - 3 Tad.

OUKOOUTUHBL. - 2 Ta0I.

[Tornomenne KBaHTOB cBETa XJIOPOGUIIIOM. - 4 TadI.
®doTonu3 BOJBL - 2 TabM.

Dddext Dmmepcona. - 2 Tadm.

dotocuHTeTHYECKOE (pocopuiimpoBaHme. - 2 TabII.
Cxema ['oBuHIKH. - 2 TA0MI.

DBOJIOLUS MPOLIECCOB YIIIEPOJHOTO MUTAHUS. - 1 Ta0I.
OTI porocunTesa. - 1 Tadm.

Mertoab! yaera poTocuHTe3a. - 4 TaOI.

TemuoBas (aza dhoTocunTesa. - 3 TadII.

Cxema KanpBuHa. - 2 Tabm.

[TyTh C4. - 2 TAOMI.

ITponykTsl poTocuHTE3a. - 2 TA0M.

Koaddumuent ncrnonp3oBaHus COMTHEUHON SHEPTUH. - 1 TadI.
JlHeBHOI X0/ poToCcHHTE3A. - 2 TabII.

MuHepaiabHbIC 3JIEMEHThI pacTeHUH. - 1 TadI.

CocraB 30116 pacTeHHH. - 2 TabII.

Bererannonusiii merox. - 1 Tadil.

Bopnbie KynbTypsl. - 2 TabiI.

CrepunbHbIC KYyJIbTYPHI. - 1 Ta0II.

MexaHU3M MOCTYIICHHS CoJiel B KOpeHb. - 1 Tabi.
AHaTtoMuueckoe U MOp(oJOTUIECKOe CTPOCHHUE KOPHS. - 2 Ta0l.
CuToBHUIHBIE TPYOKH U JPYTUE 3JIEMEHTHI (II03MEL. - 1 TadI.
CumOHnoTHYECKHE U HECUMOMOTHYECKHE a30TPUKCATOPHI. - 1 TalII.
AMUJIBI paCTEHUN U aMUHOKHCIIOTHI. - 2 Ta0JI.
AMHMHHMPOBaHHE U TIEPEAMUHUPOBAHUE. - 2 TAOJI.
VYKIIOHSIFOIIMECS TUTIBI a30THOTO MUTAHUS. - 2 Ta0JI.
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56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99

100.
101.
102.
103.
104.
105.
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CxeMa myTeil moCTyIUICHUSI MUHEPaTbHBIX BEIIECTB B pacTeHUE. - 2 Ta0JI.
Pacrnipenenenre MuHEpalbHBIX YJIEMEHTOB B pACTECHUH. - 2 Ta0IL.
Cummnact u anoract. - 1 Tabi.
KonTaktHoe mornomienue. - 1 Tabm.
[1yT1 MPOHUKHOBEHUS MUHEPATBHBIX B-B B KJIETKY. - 2 Ta0.
PoJib KOPHEBBIX BOJIOCKOB B MOTJIOIIEHUH MUHEPATbHBIX BEIIECTB. - 1 Ta0m.
[Ikama onpeaeneHust MOTPEOHOCTH PaCTEHUH B MUHEPAIHLHOM MUTAHUH. - 1 Ta0II.
Brnusinue pH mouBel Ha yCBOCHHE MUTATENBHBIX BEIIECTB PACTCHHUSIMH. -1 TalII.
Mukopu3a 1 MEKOTPO(MHBIN TyTh MUTAaHUS. - 1 TabII.
[ToctyruieHre MUHEPATBHBIX JIEMEHTOB B pacTeHwue. - 1 Tab.
JleiicTBrEe Ha pacTeHHE HEAOCTATKA OTACIHHBIX MUHEPATbHBIX DJIEMEHTOB. - 1 Ta0I.
MeTo/b1 OTIpe/IeNIeHUs TUTATeIbHOTO JOCTOWHCTBA TIOYBHL. - 2 Ta0II.
AT® - ctpykTypa u 6uocunTes. - 1 Tadm.
JlbIxaTenbHblid K03 uuuent. - 2 Tadi.
[TyTu ppixaTenpHOrO OOMeHa. - 1 Tabu.
I'mukonms. - 2 Tadu.
['eHeTnveckas CBSI3b JbIXaHUS U OPOKEHUS. - 2 Ta0l.
Tunbr 6posxkenust. - 2 Tad.
Huxn Kpebea. - 3 Tabdm.
MUTOXOHIPUH, UX MUKPOCKOTIMYECKAst CTPYKTypa. - 2 Tab.
JlpIxaTenpHas menb. - 3 Tad.
OKHCINTENEHO-BOCCTAHOBUTEIBHBINM MOTEHIIHA. - 2 Ta0II.
CtpykTypa apIxatenbHbIX pepMeHTOB. - 10 Tadm.
OxwucnurensHoe GpochopunrpoBanue. - 2 Tad;I.
Ces3p nukia Kpebca v 1bIxaTesbHOTo UKIIA. - 2 Ta0l.
DHepreTuyeckuii 6amaHc IpIXxaTenbHOT0 OOMeHa. - 3 TadI.
[Tento3zodocharapiii MyTh ABIXATEIHHOTO OOMEHA. - 4 Ta0JI.
I'muokcanaTHeIi MyTh AbIXaTeNbHOTO OOMEHa. - 3 Tabi.
MeTop1 U3y4eHHs] MHTEHCUBHOCTH JbIXaHUS. - 3 TaOJI.
®a3bl pocTa, pocT KIETKHU. - 1 Tabi.
Bonwmas kpuBas pocra. - 2 Tab.
Mertoab! u3ydenus pocra. - 1 Tab.
CranuifHOe pa3BUTHE PACTECHUH. - 2 TaOJI.
[TonspHOCTS. - 1 Tabm.
dortonepuoansm. - 2 TadII.
I'opMoHanbHas KOHIIETIIUS [[BETEHUS. - | TaluI.
KyneTypa n3onupoBanHo# TKaHu. - 1 TalII.
AykcuHbl, rTHOOepesIHHEL. - 1 TadI.
MexaHn3M ropMOHAJILHOM peryisuu. - 1 Tad.
'umoTteTnyeckass MOIETb PETYISIIUU TeHOMA Y 3YKapHuoT. - 1 Tab.
Omo10TBOpEeHHNE pacTeHUM. - 1 Tadm.
[Tpopactanue cemsH. - 1 Tab.
Bnusiaue cBeta Ha pocT pactenuid. - 1 Tad.
PocroBsie koppensiiuu - 1 Taba.
Perenepanus y pacrenuid. - 1 Tadm.
JIBmwxenue y pacreHuil. Tponusmsl. - 1 Tab.
['eorponu3mel. - 2 Tab.
doToTponusm. - 2 TadI.
IMaaporpornusm. - 1 Taba.
Ceticmonactuu. -1 Tabm.

HuxtnaacTrnyeckue nBkeHus. - 1 TadII.
CratonutHas Teopus. - 1 Tadm.



KieTku B OKOSIIEMCS COCTOSIHUU. - 1 Ta0.
Bunel ranoguros. - 1 Tad.
110.KcepomopdHuas crpykrypa. - 1 Tadm.

KoMIuiekT JIMIEH3MOHHOTO M CBOOOAHO PacHpOCTPAHAEMOIO
o0ecrneyeHusi, B TOM YHCJIe 0Te€4eCTBEHHOI 0 IPOU3BOACTBA.

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN...
Microsoft Windows Professional 8 Russian Upgrade Academic OPEN...
Microsoft Office 2013 Russian Academic OPEN...

Microsoft Office 2007 Russian Academic OPEN...

Microsoft Office Professional Plus 2010 Russian Academic OPEN...
Apache OpenOffice

LibreOffice

Google Apps

Paint.NET
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9. JIucT perucTpauuy U3MeHeHH i
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Howmep Howmepa nucros OcHoBaHue Hara
U3MEHEH 1S [onnuce | Pacmmmdposk | [lata |BBeneHuUs
3aMEHE | HOBBIX | aHHYJIHP
ust BHECCHHUS a MOJIMUCH HW3MCHEH
HHBIX OBaHHBIX
M3MEHECHUS us
Ipuseodenue ¢ /g—) i
Mt UepHsiBckas
Nel 7,21 coomsemems | LR L 16.03.2021 | 16.03.2021




