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IHosicHuTeAbHASA 3aNMCKa

Pabouas npoecpamma no ¢usuonocuu pacmenuii cocmasieHa 6 COOMBEMCMEUU C
mpeboganusmu @I'OC BO no nanpasnenuio noocomosku 44.03.05 Iledazozuueckoe obpazosaniue,
HanpasienHocmu (npogunu) «Xumusay u «buonozusmy.

PII npedcmaensem cobotl co8oKynHocms OUOAKMUYECKUX MAMEPUAios, HaANpaeieHHbIX Ha
Peanu3ayuro Co0epHcamenbHulX, Memooudeckux U Op2aHU3AYUOHHLIX YCI08ULL NOO20MOBKU NO
nHanpasnenuio 44.03.05 I[ledacoeuueckoe obpaszoeanue, HanpasienHocmu (npogunu) «Xumus» u
«buonocusay.

Hucyunauna omnocumces x eapuamusHol yacmu 6010xka 1 6 cmpykmype o6pazo8amenbHoU
npocpammbl.

Tpyooemxocmo oucyuniunsl: 4 3. e./144 u.,
KOHmMaKkmuas paboma:

3aHAmMUs 1eKYUOHHO20 muna — 32 4.,
3auAmus ceMunapcko2o muna — 48 u.,
unas konmaxmuasn paboma — 0,55 u.,
CP—36,75 u.,

Koumpoav — 26,7 u.

Kniouesvie cnosa: @ynkyuonanvHvle cucmemvl pacmumenbHO20 Op2aHu3Ma, Gomocunmes,
KOpHegoe numanue, mpancnopm eeujecms, 600HbIU 00MeH, umo2opmonsi.

Cocmasumenu: Yepussckas U.B., k.0.H, doyenm xagedpsvr 6omanuxu, Yumao C.U., k.0.H,
ooyenm Kagheopvl OOMAHUKU.

1. Hesan u 3a1a4 JUCHUIIMHBI B TEPMHHAX KOMIIETEHIIUH.

N3ydenne TUCIUTUIMHEI HAITPABJICHHO Ha (OpMHUpPOBAHHUE CIEAYIOUTNX KOMIETEHITHIA:

IIpodeccnonanbubie komnereHuusamu (I1K):

- CIIOCOOHOCTHIO HCIIOTB30BATh BO3MOXKHOCTH 00Pa30BaTEIbHOM CPEIbl IS TOCTHKEHUS
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTAaTOB 00YUEeHHs U 00eCIIeYeH s KauecTBa
y4eOHO-BOCIIUTATEIBHOTO MPOLEcca CpeACTBaMU MpenogaBaeMbix npeameros (I1K-4);

[Toka3zaTenssMu KOMIIETEHIUNA SABIISIFOTCS:

3HAHUS:

- 0co0eHHOCTEN CTPYKTYPHO-(PYHKIIMOHAIBHON OPraHU3alMi PaCTUTEILHOTO OpraHu3Ma;

- cneuupukd  (U3MOJOTUYECKHX  MPOILECCOB, CBSI3AHHBIX C  OCOOCHHOCTSIMH
MIPUKPEIJIEHHOTO TUTIA CYIIECTBOBAHUS y PACTCHHUI;

- MEXaHHU3MOB MPOTEKAHUS] U PETYJALMH IPOIECCOB, CBSA3aHHBIX C JKU3HBIO PACTECHUH
(moriomieHre BOIbl U MUHEPAJIbHBIX BEUIECTB, (POTOCUHTE3 U JbIXaHHE, POCT U Pa3BUTHE);

- MEXaHU3MOB /IANTAllUU PACTEHUN K U3MEHSIOIIUMCS YCIOBHSIM CPEJIbI;

- MEXaHM3MOB B3aUMOJICHCTBHUS PaCTCHUIN B OMOTEOIICHO3E;

- (huznonoruyeckoit ponu pacrenuit B Ouocdepe.

YMEHHs:

- CHCTEeMaTHU3MpOBaTh 3HAHUS O PACTUTEIBLHOM OpraHU3Me, IMOJYYEHHBIE MPU H3YUYECHUU
HAY4YHOU JTUTEPaTypHhl;

- TIOJIb30BaThCs COBPEMEHHBIMU METOJAMHU HCCIEAOBAHUS MPU H3YYEHUU pPaACTECHUU U
MIPOLIECCOB, MPOTEKAIOIINUX B HUX;



- TPaMOTHO U3JIaraTh TEOPETHUECKUN MaTepuai O KU3HH PACTUTEIHHOTO OPraHW3Ma, O €To
OTPOMHOH POJIU B KU3HU HAIICH TUIAHETHI, BECTH TUCKYCCHIO;
- HCIIOJIb30BaTh 3HAHHUS, ITIOJIyYEHHBIE B 3TOM KypCe, B CBOCH IIPAKTUYECKOH ACATEIBHOCTH.
HABBIKH:
- paboTHI ¢ GUBHOIOTHIESCKUM 000PYAOBaHUEM U MUKPOCKOMTUYECKOW TEXHUKOI;
- ICCIIeIOBATEIHCKON PabOThI B 001aCTH (PU3HOJIOTUN PACTCHUH.

2. O0beM QUCHUILVIMHBI 10 BUAAM y4e0OHOH padoThI

Ta6auna 1. O0bem AMCHMIVIMHBI IO BUAAM Y4e0HO# padoThI
(001mast TPYA0EMKOCTH COCTaBJIsAET 4 3.€.)

N Bcero CemecTpbl
Bun yae6HO# paboThI qACOR 5 7
OO6m1ast TpyA0€MKOCTh JUCITUTUTHHBI 144 36 108
KonrtakTHas pabota 80 32 48
CamocrositensHas padora (CP) 64 4 60
Kypcogas pabora (mpoekT) - - -
Bun mpomMexxyTouYHOT0 KOHTPOJIS 3a4eT IK3aMEH

3. CoepsxkaHue TMCHUIJIMHBI:

Tabauna 2. PacnpeneneHue 4acoB 1Mo TeMaM M BHJIaM Y4eOHOI padoThl

Howmep H N O0BeM B Hacax
aUMEHOBaHUE Pa3JIeNioB (MOAYIICH) 1
pasacia CP u unas
(Mozy17) TEM JUCHUTUTAHBI BCETo b JIP babora
Paznen 1. ®uznosnorus pacTeHHUHN Kak 7 1 ) 6
I HayKa. 3a1auu GU3HOIOTHHI PACTEHUH.
Pazgen 2. ®usnonorus pacTUTEILHON 19 5 6 3
KIIETKU.
II. Paznen 3. BomHBIH peXuM pacTCHHIA 24 6 8 10
1L Paznen 4J MunepanbHOe TUTaHuE 18 4 4 10
pacTeHui
V. Paznen 5. @oTocuHTEe3 pacTeHUM 26 6 10 10
V. Paznen 6. /pixanue pacTeHHA 26 6 10 10
VL Pa3znen 7. PocT u pa3ButHe pacTeHuit 24 4 10 10
Utoro 144 32 48 64

4. CamocTosiTeJIbHASI Pad0Ta 00y4aIOIIMXCSI.

Tadauna 3. Cogep:kaHue caMOCTOSATENbHO PadoThI CTY1€HTOB

No Bug Pas3nesns! uin TeMEl ®opmMa OTYETHOCTH
i CaMOCTOSITEIIbHOM paboyeii mporpaMMeI
paboTHI
Camonoodecomoska | OUNOIIOTHS paCTEHUH KaK HayKa. VYcrunas, IlucbmeHHast
DU3NOIOTHS PACTUTEITHLHON KICTKH. (KOHCTIEKT, cxema,
JlpIxaHue pacTeHHA. Ta0INIA)

DOTOCUHTE3 paCTCHUH.

Pocrt u pa3Butue pacteHuid.

MuHepanbHOE TUTaHNE PACTEHHUH.




Pegpepam ®uU3N0NIOTUsA paCTUTENHHON KIETKH. BoaHbIN pexxum [Mucemennas
pacTeHui.

JIpIxaHue pacTeHui.

DOTOCHHTE3 PaCTEHUI.
MunepanbHOE TUTaHKUE PACTEHUM.
PocT u pa3Burtue pacteHuil.

Pewenue 3a0au DU3MO0JIOTUS PACTUTENBHON KIIETKH. ITucrmennas
Boansiii pexxum pacteHui.
JIpIxaHue pacTeHui.

DOTOCUHTE3 paCTCHUH.
MunepanbHOE TUTAaHHUE PACTEHUM.
Poct u pa3BuTHe pacTeHuid.

4.1. TeMbI KypcOBBIX PadoT:

1.MexaHnU3MBI afjanTauy pacTeHuH K Aeduiuty Biaaru. [Ipupoa 3acyXxoyCcTOWIUBOCTH pacTEHUH

2.BrnusiHne GpakTOpOB BHEUTHEH Cpellbl HA padOTy HUKHETO KOHIIEBOTO JIBUTATEIISL.

3.DKoy0THYecKHe TPYMITHI PACTEHUH 0 OTHOIICHHUIO K TEMITEpaType.

4.0co0EeHHOCTH BOJTHOTO PEKHUMA PACTCHHM Pa3HBIX SKOJIOTHICCKUX TPYIIIL.

5.BausHue BHEIIHNX U BHYTPEHHUX ()aKTOPOB Ha BOIHBIN OOMEH pacTeHHH.

6.ITyTi oKuCIEeHUS OPTaHNUECKUX BEILECTB B KIETKE.

7.3aBUCUMOCTD JIBIXaHUSI OT BHEITHUX M BHYTPEHHHUX (PAKTOPOB.

8.OBOITIONHS CTPYKTYPHI (POTOCHHTETHICCKOTO arrapara.

9.5IBnenne xpomatuieckoi anantauu. OyHKIMOHATIBHOE U 3KOJIOTHIECKOE 3HAUCHHE.

10.MexaHu3MBbl MUTPAIIH SHEPTUH B cHcTeMe (DOTOCHHTETUYECKUX TUTMEHTOB.

11.9Bomonus GoTocuHTE3a. XeMOCHHTE3. bakTepraabHbIi (OTOCHHTES.

12.3aBucuMocTh POTOCHHTE3a OT SK30I'€HHBIX U SHAOTEHHBIX (PaKTOPOB CPEIIBL.

13.Cucrema B3auMOACHCTBUS «KOPEHB-MIOYBA». MEeXaHU3M MOTJIONICHUS HOHOB.

14.Pons mporieccoB muddy3un u amcopOITii B )KU3HNA PACTCHHMA

15.B3anMOCBsI3b MPOLIECCOB TOTJIOLICHHUS BEIIECTB KOPHEM € APYTUMHU (QYHKLIUSIMH pacTeHUs (AbIXaHHE,
¢dboTocunTe3, BOA00OMEH, OMOCHHTE3, POCT U JIp.).

16.3Ha9eHIEe MUKPOIJIEMEHTOB B METa00JIM3ME PACTUTEIIHFHOTO OpraHu3Ma.

17.Ponb k1yOEeHBKOBEIX OaKTepHil B @30THOM ITUTAHUW PACTCHHM.

18.Cucremsl perynsinun GyHKLIUI LENOT0 pacTeHus: Tpodudeckas, ropMOHaIbHAS, JICKTPHUECKAsL.

19.CunTeTHYECKUE PETYNIATOPbl U HMHTHOMTOPBI pocTa (repOMLMIBI, peTapAaHThl, MOPGAKTHUHBI): HX
MPaKTHYECKOe MPUMEHEHNE.

20.MexaHn3Mbl MOpQOreHe3a pacTeHHH.

21.Du3nonoruyecKre U MOJIEKYJIsIpHbIE OCHOBBI IMOPHOTeHe3a PaCTCHUH.

22.Perymsmus pocTa y pacTCHHIA.

23.Ponb ABM)KEHUS B )KU3HU PACTEHUI.

24 .Du3NONOTrHYECKIE aCTIeKThI [IBETEHUSI, OTIBUICHUS M OIJIOJOTBOPEHUSI.

25.I'opMoHaNbHAS PETYIIAINS POCTA U PA3BUTHS PACTCHHM.

26.9xobn3noaorndeckas poib GOTOMEePHOIN3Ma Y PACTCHHA.

27.MexaHn3MBbI 3alIUThl U YCTOWYMBOCTH PACTEHHH.

4.2. lIlepeueHb Y4yeOHO-METOAMYECKOT0 o0eclevyeHHs] /JIsI  CAMOCTOSITEJILHOH  PadoThI
o0yuyaruuxcs.

1. SAxymkuna H.M. ®usnonorus pactenuit : yued. st ctyaeHToB By3oB / H. U. Skymkuna, E. O.
Baxrtenko. - M. : Baagoc, 2005. - 463 c.

2. Kysuenor B.B. ®usnonorus pacrenwii : yaed. ms By308B / B. B. Kyzuenos, I'. A. Imutpuesa. - M.
: Beicm. mik., 2005. - 736 c.

3. ®wusuonorus pacTeHui : yued. s crynenToB By30B / H. JI. Anéxuna [u ap.] ; mox. pex. W.IL
Epmaxoga. - 2-¢ m3., uctp. - M. : Akagemus, 2007. - 640 c.

4. Mengenes C.C. ®@usnonorus pacrenuii : yueonuk / C. C. Mensenes ; C.-Iletep6. roc. ya-T. - CII0.
: Uzn-Bo C.-Iletepb. yu-Ta, 2004. - 336

5. Toneroit, B.B. ®usunomnorus pacrenwuii / B.B. [ToneBoit. — M.: Beicias mikona, 1989. — 464 c. C. 13-
27




6. Yurao C.M., Yepnssckas W.B. Tyrys A.P.Dusuonorus pacreHuit. PabGouas TeTpags u
METOAMYECKHE YKa3aHUs K JIa0OpaTOPHO-IPAKTUYECKUM 3aHSATHAM 10 JUcHUIUIMHEe / Y4eOHo-
MeToIn4YecKoe ocobue. - Maiikorr: u3zn-so «I'modycy», 2009. - 74 c.

IlepevyeHb coBpeMeHHBIX MPO(ecCHOHATBHBIX 023 JAHHBIX H HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. DJeKkTpoHHBIC peCypChl HA OCHOBE JUIIEH3UOHHEIX J0T0BOpoB PI'BOY BO «AI'Y»

OBC «YHuBepcurerckas 6nbnnoreka oHnaiiH» www.biblioclub.ru

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

9bC «tOpaiit» www.biblio-online.ru

9BC «Jlanp» www.e.lanbook.com

OI'BY «Poccuiickas rocynapcTBeHHas Oudmnoteka» http:/dvs.rsl.ru

00O «Hayunas snektponHnas ononnoreka» (HOb) www.elibrary.ru

HexomMepueckoe mapTHEPCTBO «ACCOLMUPOBAHHBIE PETHOHAJIbHBIE OUMOIMOTEYHBIE KOHCOPLUYMBD»
(APBMKOR) http://arbicon.ru/services/

Hexommepueckoe  mapTtHepcTBO  «HaIrmoHANBHBIH — 3JIEKTPOHHO-HH(M)OPMAIIMOHHBEI  KOHCOPITHYM»
(HOUKOH) www.neicon.ru

MesxmyHapoaHble 0a3bl JaHHBIX HAYYHBIX U3IaHHUH

Web of Science https://apps.webofknowledge.com

Scopus https://www.scopus.com/search/

Elsevier («Qnb3eBup») https://www.elsevier.com/

Science Direct https://www.sciencedirect.com/

UznarensctBo Springer https://link.springer.com/

Nature Journals https://www.nature.com/siteindex/

Springer Nature Experiments https://experiments.springernature.com/

2. HWnarepHet-pecypcsl oTKpbITOro goctymna (Open Access)

OduunanbHelii callT HayKH U BbIciiero oopasoBanus PO https://minobrnauki.gov.ru/
Hudopmarmonnas cucrema "EanHoe 0KHO ocTyna kK 00pa3zoBaTelnbHbIM pecypcam” http://window.edu.ru/
bazer nanabeix MTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

5. YueOHO-MeTOIMYECKOE 0OecnedeHre TUCHUILTHHBI
Tabauna 4. OcHOBHasI TUTEpaTypa

HaumenoBanue, bubnuorpadpuueckoe onmucanue

Annpees, B.I1. Jlekiuu o ¢pu3uosiorun pacTeHuii : yaeoHoe mocodue / B.I1. Auapees ; Hayud. pen. ['.A.
BopobetikoB ; Poccuiicknii rocyaapcTBeHHBIN niegarorndeckuii yausepcuret uM. A. U. I'epriena. - CaHkT-

1 | Hetepbypr : PITIY mm. A. U. T'epriena, 2012. - 300 c. : cxem., Tabm., wi. - bubnumorp.: c. 281. - ISBN 978-5-
8064-1666-8 ; To e [DneKTpOHHBIH pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=428272 (07.11.2018).

Kapaces, B.H. ®u3nonorus pacrenmii: 5xcriepuMeHTalIbHbIE UCCIIEI0BaHMs | yueOHoe nocobue /

2 B.H. Kapaces, M.A. Kapacesa ; [T0BOKCKH I TOCYIapCTBEHHbII TEXHONOTMUECKHH YHHBEPCHTET. - MomKap-
* | Oma:III'TY, 2018. - 312 c. : wi. - bubmuorp.: c. 291 - 297. - ISBN 978-5-8158-1999-3 ; To xe
[Onekrponnsrit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=494310 (07.11.2018).
SAxymkuna, H.W. ®usnonorus pacrenuii / H.U. fAxymkuna, E.JO. baxtenko. — M.: ['ymanutap.

3| Wi Lentp BIIAJIOC, 2005. — 463 c.
Tabanna 5. lonostHUTeNbHASI JIMTEpAaTypa
JIT; HammenoBanue, 6ubnuorpadudeckoe ormucanne
I
1 | ®uswonorus pacteHuit : yue0. st cryaeHToB By3os / H. JI. Anéxuna [u np.] ; mon. pen. W.I1.




Epmakosa. - 2-e u3g., ucnp. - M.: Akagemus, 2007. - 640 ¢
) Mengenes C.C. dusnonorus pacrenuii : yueouuk / C. C. Meagsenes ; C.-Ilerep0. roc. yu-1. - CII0. :
M3n-Bo C.-lletep0. yu-Ta, 2004. - 336 c.
3 [onesoi, B.B. ®usnonorus pacrenuii / B.B. ITonesoii. — M.: Bricias mkomna, 1989. — 464 c. C. 13-
27
Tabauna 6. Pecypcol uHGOpPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTEpHET»
Ne Hazeanmue (agpec) pecypca
/i
1 OBC. YuuBecpurerckas 6ubanorexa on-line.
http://www.fizrast.ru
3 http://files.lib.sfu-kras.ru/ebibl/umkd/165/
Owusunomnorust pacrenuit. Bepcus 1.0 [Onektponnsiii pecype] / coct. : B. M. T'ompn, H. A.
laesckuii, T. U. ['onoBanoBa u np. — DnekrpoH. aad. (1 M6). — Kpacnosipck : UK COVY,
2008.

6. MeTogu4yeckne peKOMEHAANNHI N0 TUCIHUTLINHE (MOIYTI0).

OcBoenne kypca «DHU3HOJIOTHS pacTeHUI» TIpeIycMaTPUBACT BRITOTHEHHE 48 1abopaTOpHBIX paboT
(o 2 gaca B Be HEIENH B IMIECTOM CEMECTPE M 110 2 Jaca pa3 B HEACIHIO B CEABMOM ceMecTpe). BrimorHeHus
abOPaTOPHBIX paboT sABJIAETCSA 00s3aTeNbHBIM. [IpernomaBarens ocTaBiseT 3a co0OM MpaBO BHIOMPATH T
WM WHBIE PabOTHI, BRIMOJIHEHUE KOTOPBIX OH COYTET IEIeCO00Pa3HbIM, B COOTBETCTBHH C TEXHUYCCKHUMH
BO3MOXKHOCTSIMH ~ Kadenpsl. JlabopaTopHele paboThl odopmisioTcs B pabouei TeTpamu. BakHas
OCOOCHHOCTh pa0odYeil TeTpaiu — OTCYTCTBUE ONMCAHUS OKHIACMBIX PE3YJIBTATOB M TOTOBBIX BBIBOJIOB.
Tako#t MeTOJ pa3BUBaET CaMOCTOSITEIBLHOCTh CTYJIEHTOB M CIOCOOCTBYeT 0oljiee MPOYHOMY YCBOCHHIO
n3ydqaeMoro Martepuana. llocie kpaTkoro oOBSICHEHHS BBITONHEHHUS PaOOTHI, a TaKKe Mep IO TEXHUKHU
0€30MMacHOCTH MpenoaBaTesieM, CTy/IeHTHI, MONb3YsACh TOCOOWSIMH, BBITIONHSIOT ONPEAEIeHHYI0 paboTy mo
pabodemy miaHy. [1o OkOHYaHUM KaxTOH TEMbI POBOASITCS KOHTPOJILHBIC MEPOIIPUSTHSL.

IIpn ocBoeHHMn Kypca (U3HMOIOTHU PACTEHH HEOOXOAMMO YYHTHIBATh, YTO 3aTPYAHEHHUS dale
BCEro BO3HUKAIOT U3-32 HEJIOCTATKOB B OCBOCHHMH TeX AMCIWIUIMH, HA KOTOPHIX Oa3upyeTcs M ¢ KOTOPBIMU
TECHO CBs3aHa (hU3HONIOTHS (AaHATOMUS PACTCHUH, 00Iast M OpraHUYecKas XUMusl, PU3NKa, TOYBOBEICHUE).

Cepbe3HBIM HEJOCTATKOM, OCOOCHHO TIPH CaMOCTOSITEIbHOW paboTe CTYIEHTOB, SIBISETCS
HEJIOTIOHNMAaHWE HEOOXOAUMOCTH TIOCIAEAOBATCILHON M CHCTEMAaTHYCCKOW TpopaboTKM  ydueOHOMH
TUCIIMILTUHEL. [IpopaboTKy ciemyeT CTpOUTh Ha TOCIEIOBATEIbHOM OCBOSHHH Pa3fciiOB B COOTBETCTBUH C
npenaracMoi pabodell mporpaMMoN U ¢ yY4ETOM HMKEH3IOKECHHBIX yKa3zaHWi. PekoMeHayeTcs npu 3ToM
BECTH KOHCIIEKT, a 3aTPYIHHUTEIBHBIE BOIMPOCHI pemiaTh, MpuOerasg K MOMOIIM YYeOHHWKOB, CIIPaBOYHOU
JTUTEPaATYPHl WIK TIPETIO1aBaTEs.

IIpu ocBOGHMU MEpBOTO pazjiena CIeIyeT pa300paThCs B OCOOCHHOCTSIX CTPOCHUSI CYOKJIETOUHBIX
CTPYKTYpP PACTHTCIBHBIX KIICTOK, OINPEACISIONIMX IPOTEKaHWE B HUX (DU3MOJIOTHYSCKUX MPOIECCOB.
Y31I0BEIMHE BOTIpOCAMU pa3zela SBISIIOTCSA cTpoeHue, hyHKkuun omnonoaumepoB (JIHK, OGenka), MexaHU3MBI
(hepMEHTATUBHON U TEHETHYECKOH PEryJsiuy, IpUpoja SHEPreTHISCKOro ooMeHa. OCHOBHBIM HEJJOCTATKaM
MPY U3YYCHUH JTAaHHOTO pa3/eiia SIBJIACTCS HE MOHMMAHUE TOTO, YTO OCHOBOH JIFOOOTO (hHM3HMOIIOTHYECKOTO
poliecca SBISIFOTCS BEIIEeCTBA M HYKJICOTIPOTEUbl; NX OCOOEHHOCTH, MEHSIOIINECS IO/ BIUSHUEM YCIOBHUN
cpensl. OHM Takke 00yCIIOBIMBAIOT CIIOCOOHOCTH OpPraHu3Ma K CaMOPETYJISIIUN 1 CAMOBOCTIPOU3BEICHUIO, K
00OMeHY BEIIeCTB.

IIpu ocBoeHMM paszzmena MO BOJHOMY PEKHMMY PAaCTEHHH MpEXAe BCETO CIEAyeT MOHATh 3HAUYEHUE
BOJIBI U OCOOCHHOCTEH ¢ (PU3NKO-XUMHUECKHUX CBOMCTB B IIPOIECCAX KU3HEACITEIbHOCTH. BOMHBIN pekuM
oOecrieunBaeTcsl TpeMs B3aUMOCBS3aHHBIMH TMpolieccamu: mocTtymienneM H,O, ee TpaHCopToM U
TpaHcnupanueir. O4eHb Ba)XHO MOHATH MPHPOLY CHJ, OOCCIICYMBAIOIIMX BOJHBIH OOMEH (BOIHBIH U
OCMOTHYECKHN MOTEHITHA, AbIXaHue, UToIu1a3Ma). [Ipu 3ToM HeoOX0AMMO YUUTHIBATh, YTO BOJHBINH 0OMEH
SIBIIICTCS. TEM TIPOIIECCOM, OT KOTOPOTO B CYIIECTBEHHOW CTENCHH 3aBUCUT WHTEHCHUBHOCTh WHBIX
(PM3UOIOTHYECKUX TTPOIIECCOB U MPOTYKTUBHOCTh PACTCHHIA.

W3ywass MexaHM3M TIOTJIONMIEHHWS MHHEPaJbHBIX JJIEMEHTOB, BXOIIIMIMX B COCTaB BCEX
MeTabOIMYECKUX CHCTEM, O0ECTICUMBAIONINX KU3HEACATEIPHOCTh PACTEHUH, HEOOXOIUMO YYHUTHIBATh, YTO
XOTS MaKpO3JIEMEHTHI TIOCTYIMAIOT B BOJHBIX PAacTBOpax, TeM HE MEHEE, MEXaHHM3Mbl WX TMOTJIONICHUS
OTJIMYHBI OT MEXaHU3MOB MOCTYIUICHUS BOJABI. JTO OMpEAENseTCs] CBOMCTBAMHM HMOHOB KakK 3apsDKEHHBIX
gactull. /loObIBaHNE MUTATENBHBIX BEIIECTB BEJIETCS B OCHOBHOM 3a CYET aKTUBHOW paOOTHI IIUTOILIA3MBI C



3aTparoil Metaboinueckoii sHeprun. OTCI0/Ia U TeCHas 3aBUCHMOCTb ATOTO MpoLiecca OT JbIXaHHs KOPHEH 1
YCIIOBUM CpEJIbl, BIUSIONINX Ha JIbIXaHUE.

CYH_ICCTBCHHOP’I ABJISICTCA HCO6XOZ[I/IMOCTI> YCTKOIro0 mpcACTaBJICHUA O (bOpMaX, B BHUAC KOTOPBIX
MOrjaomaroTCs, TPAHCIOPTUPYIOTCSA MHUHCPAJIBHBIC 3JJICMCHTHI, 00 ux MMpEeBpAIllICHUAX B PpaCTCHUAX, O
CITOCOOHOCTH K PEyTHIIA3AIIHH.

IIpoayKTUBHOCTh pacTeHMil, HACAXXJAEHUI TECHO CBSi3aHa C COJAECPKAaHUEM MHUHEPAIbHBIX JIEMEHTOB
B TOYBC U AKTUBHOCTBIO TIOYBCHHLIX MHUKPOOPraHU3MOB (aBOT(i)I/IKCS.TOpBI, aMMOHI/Iq)I/IKaTOpH,
HuTpudukatopbel ¥ nap.). IlyreM BHeceHHMs YAOOpEHUN HIM APYTHMMH IpPHEMaMH arpOTEXHKH MOXHO
MTOBBICUTH TUTOAOpOIKe. I103TOMY Ha 3TH BOIIPOCH pa3zeiia JOKHO OBITh 00paIieHO Cephe3HOe BHUMAHNE.

CrocoOHOCTh K POTOCHHTE3Y — 3TO (yHIAMEHTAIbHAsE OCOOCHHOCTh KU3HEACITCIPHOCTH 3€JICHBIX
paCTeHHﬁ, KOTOpasd MOpCACTaBIISACT co00lf TIOOANBHBIA OKHCIUTEIBHO-BOCCTAHOBUTEILHBIN mnmpounecce,
HCIIONTB3YIOIINI CBETOBYIO DHEPIHIO COJHIA TSI CHHTE3a OPTraHWYECKUX COCIUHCHUN (IMPEUMYIIECTBCHHO
YIIIeBOJOB) M3 HeopraHumueckux BemiectB — CO, u H,O. Ilpu ocBoenuu 3TOrO pasaena ciaeayer
IIOCJIIC0OBATCIBHO pa306paTI>c;1 B CprKTypHOfI OopraHusalnuu (bOTOCI/IHTCTI/IHCCKOFO arrapartra, MHNOHATb
CYLIHOCTh IIPOIIECCOB CBETOBOM (a3pl (HOTOCHHTE3a: TMOIJIOMICHUS M MUIPAlMd SHEPrUd CBETa,
npeoOpa3oBaHus SHEPTHH KBAHTOB CBETAa B DHEPIHI0 XUMHUYECKHX CBS3€H OPraHWYECKUX COCTMHCHHA,
CONPSKEHHOTO ¢ oOpa3oBanueM u3 BoAbl O2 u cuarezom AT® u HAJI®H,. 3arem ciemyer mepeiTu K
M3YYCHHUIO TEMHOBBIX pEaKInid, T1ie mpoucxoauT mnoriomenne CO, u 00pa3oBaHre KOHEYHBIX MTPOITYKTOB —
YIJICBOJIOB U aMHUHOKHCIOT. Hanbosee TpyaeH A caMOCTOSATEILHOTO M3YYEHHUsS MPOLecc (OTOIbIXaHHS.
HpI/I HU3YUYCHHU XJIOPOIUTACTOB CJICAYCT 06paTI/ITI> BHHMMAHHUEC Ha TOT (baKT, qTo ,Z[aHHBIﬁ opraHouz
HCIIPCPBIBHO OCYIICCTBIIACT (1)0TOCI/IHT€3 MyTeM HaAWUIy4liero obecreueHus XJ'IOpO(l)I/IJ'IJ'Ia CBCTOM,
norjomieans CO,, 0TTOKA WK IIPEeBpaIleHUs IPOAYKTOB (OTOCHHTE3A.

Pa306paBH.II/ICI> B MCXAaHHU3MC (I)I/IBI/IKO—XI/IMI/IHCCKI/IX MMpOoLCCCOB, MOKHO IMCPEXOAUTH K HU3YUCHHIO
BJIMSHUS] BHYTPEHHUX W BHEITHUX (DAKTOPOB CpeAbl Ha (POTOCHUHTES.

Ilpu w3ydeHnn paszgena «JlpIxaHWe pacTeHUD» BaXKHO YSACHUTH JHEPTETHUCCKYIO (DYHKIHIO
IBIXaHHSI, €T0 BCEOOIIHOCTh M HEOOXOAMMOCTH JJISi MPOIECCOB KHU3HeAesTenpHocTH. Oco0oe BHUMaHME
CJICAYCT YACIUTh NMPU M3YUYCHHUU XMMHU3MaA JbIXaHHA €ro 3H€pFeTI/I‘-IeCKOI>’I CTOpPOHC — MIYyTAM 06p8.30BaHI/I$I
Makposprudeckoro coenunenusi ATP, sHeprernueckoil 3((EKTUBHOCTH pa3HBIX 3TANOB IbIXaHUS, €€
3aBHCUMOCTH OT THIIA HCIOIL3YEeMOTO cyOcTpara W mpucytctBus O,. OmHako, m3ydas IHEPreTHICCKHI
06M€H, HC CJICAYCT YIIYCKaTb U3 BUAY TO, YTO IPHU AbIXaHUN 06pa3yeTCﬂ pAaa MPOMEKYTOYHBIX NPOAYKTOB,
KOTOPBIC MOT'YT BOBJICKATBCA B MHBIC BAKHBIC UIA JKU3HCACATCIBHOCTU PECAaKIINU MeTaboau3Ma.

Ilpn w3yueHum BIUSHUA (aKTOpa BHEIIHEH Cpembl Ha JbIXaHHE HEOOXOAMMO TMPEXKIAE BCETO
oOpaiiaTh BHHMAaHHE Ha HUX 3HAYCHHE JUISI JHEpPreTudyeckod S((EKTUBHOCTH [bIXaHHUS, IPSIMOE U
OIOCpPEIOBAaHHOE UX JICHCTBHE.

Ha camocrodrenbHoe H3ydeHME B COOTBETCTBHUM C TEMATHUKOW JIEKUMHA BBIHOCATCS
CJIEIYIOLLME BOIIPOCHI.

Paznen 1. Bkian pycckuX y4eHBIX B CTAaHOBJIGHHE U Pa3BUTHE (U3MOJOTHM PACTEHUM Kak
HayKd. @U3HOJOTHSI PACTEHUN — TEOPETHYECKash OCHOBA PALMOHAIIBHOIO 3€MJICTIONb30BAHMS.

Pa3znen 2. CtpoeHue u (QyHKIMU OPTaHOWAOB PACTUTEIBHON KieTku. Kierodynasi cTeHKa:
XUMHUYECKUH COCTaB, CTPYKTYpHas OpraHu3aius, yJIbTPacTpyKTypa U (puU3MUecKue CBOICTBa.
OyHKIMKA ¥ IBOIIONHUS KJIETOYHOW creHku [lnmasmomecmbpl. OOpa3oBaHHe U POCT  KIETOYHOU
cTeHkH. ['manonnasma Kak KOJUIOMJHAs cUcTeMa. J[BH)KEHHE rMaioIuia3Mbl.

Pa3znen 3.Ousnueckue 1 XMMUYECKHE CBOMCTBA BOJABI. MONEKYISIPHOE CTPOCHHUE BOJBIL.
Cocrostnue Bozibl B pacTBopax. OCOOEHHOCTH BOJHOTO OOMEHA pa3JIMYHBIX TPYNI PACTECHUM:
Kcepo(uThl, ME30(UTHI, THAPODHUTHL.

Pa3znen 4. Xnopormactel. OCHOBHBIE 3JEMEHTHI CTPYKTYPHI XJIOPOILIACTOB (IBOMHAsS
MeMOpaHa, MaTPUKC, TUIAKOWJIbI, TpaHbl). OHTOreHe3 XJoporiactoB. [TurMeHTsl  QorocuHTE3A.
OcobenHoctu (OTOCUHTETUYECKUX MIUTMEHTOB Yy pPa3au4HbIX TPYII OPraHU3MOB.
KomniencatopHas xpomaruueckas ananranusi. Ocobennoctu opranmzanmu JTL[ dorocunresa y
nmpo- U sykapuot. Perymsamus dotocunrernueckoir accummisanuu CO; y pacTeHUN pPa3IUIHBIX
IKOJIOTHUECKUX Tpymi. DKoinorus QorocurTe3a. DOTOCHHTE3 B YCIOBHUSX MPOMBIIUICHHOM
(UTOTPOHMKH U B 3aMKHYTBIX CUCTEMaX KH3HE0OeCTIeUeHU .

Paznen 5. Metos! onpenienenust AbIXaTeIbHOrO Ta3000MEeHa y pacTeHH.

Mutoxouapuu. Mx  crpykrypa u  (ynkmuu.  M3MeHeHWe  yIbTpacTpyKTYphI
MUTOXOHJIPUI B 3aBUCUMOCTH OT (DYHKIMOHAIBHOTO COCTOSHUSL opraHuzMa. COOTHOIICHHE



pPa3NMYHBIX MYTEH AaCCUMUIISIIUU YIJICBOJIOB B 3aBUCHUMOCTH OT (DakTOpoB cpenbl. OCHOBHBIC
MOJIOKEHUS  XEMHOCMOTHMYECKON  Teopuu  compsbkeHuss Mwutdenna. MeToasl onpenesneHus
COCTaBJISIONINX JBIXaTEIILHOTO Ta3000MeHa.

Pa3nen 6. IlouBa kak HCTOYHMK MHUHEPAIBHBIX JJEMEHTOB. TBepaas ¢asza IOYBHI,
MOYBEHHBII PacTBOP, COCTaB M CTPYKTypa MOYBEHHOI'O MOIJIOHIAIOLIEro KoMIuiekca. MICTOUHUKH
azota s pacteHuid. CumOumoTHueckas (UKcans MOJEKYIsIpHOro a3ota. BojgHas, mecuanas u
MOYBCHHAs KYJIbTYpPBl: HMX TpUMEHEHHWE B (u3Wojoruu pacteHuil. [lurarenpHBIE CMECH.
OU3NOTOTUYECKU KUCTbIE U (PU3HOJIOTHYECKH OCHOBHbBIE CONHU. ['mapomnonHuka. Pusnonoruyeckue
OCHOBBI NPHUMEHEHHs yI0OpeHUH.

Pazgea 7. Poct pacrenuii u cpena. Kierounbie ocHOBBI pocta. Da3pl pocTa KJIETOK U MX
XapaKTepUCTHKH. M3MeHeHus: MOpQOJIOrHH U MeTabosiM3Ma IMPH MPOXOXKACHUU KaXKAOH (a3bl.
[ToHsiTHE O KJIETOUHOM LUKJIE, BIUSHUE PAa3IUYHbIX (PaKTOPOB Ha JesieHne KiIeToK. DUToropMoHsl
(aykcuHbI, THOOEPEIUIMHBI, ITUTOKUHHUHBI, a0CIIM30Basi KHUCIOTa, JITHIEH, OpacCHHOCTEPOUIBI):
WX CTpoeHue, OWOCHHTE3, TpPaHCHOPT, Qu3noNIorudeckoe aecreue. Tponusmsel (hoTo-, TEo-,
ANEKTPO- U TEPMOTpoIN3Mbl). ['opMoHanbHas npupona tponusmoB. Hactuu. CelicMoHacTHUeCKHe
JBUYKEHUS.

Tembl pedepaToB

Pedepar — kparkoe ommcaHue PEICH3UPYEMOTO0 TEKCTa ¢ HAOOpOM KITFOYEBBIX CIOB U
OCHOBHBIX IIOJIOXKEHUM.

Tema pedepata BbIOMpaeTcss W3 PEKOMEHIOBAHHOTO CIHCKA WM MO MPEATOKEHUIO
cTyneHTa (c cormacus TmpemnojgaBatens). PedepupoBanue MokeT OBITh MOCBSIICHO YacTHOM
npobiemMe WM cojaepkaTh 000OIIeHHE pa3IM4YHBIX TOYEK 3pEHUs Mo ompeneneHHoi Teme. OT
OOBIYHOTO KOHCIIEKTHPOBAHMS HAY4YHOH IJUTEpaTypbl pedepar OTIWYaeTcs TEeM, 4YTO B HEM
M3NaratoTcsi (COMmOCTaBIAIOTCS, OLEHUBAIOTCS) pa3IMYHbIE TOUKU 3pPEHHUS HA AHAIU3UPYEMYIO
npobieMy M TpU ITOM COCTaBUTeNlb  pedepara  ompelensieT  CBOE OTHOIIEHHWE K
paccMaTpuBaeMbIM HAy4YHBIM [O3HMIMSM, B3[JISAJaM WM ONPEACTCHUSM, TPHHAICKAIINM
pa3nuuHbIM aBTOpaM. MccrienoBaTenbCcKHil XapakTep pedepara MpencTaBiIseT €ro OCHOBHYIO
Hay4HYIO LIECHHOCTb.

Takxe pedepaToM HaA3BIBAIOT KPATKOE H3JIOKEHHE HAYyYHOW CTaTbU WJIM MOHOTpaduu.
Taxoii pedepar BKIIOYaeT OCHOBHOE COJEpXKaHUE MEPBOMCTOYHHKA C 00S3aTEIbHBIM yKa3aHUEM
TOYKH 3PEHHUSI COCTaBUTEINS, MO3MUIMH, C KOTOPOH OH paccMaTpUBaeT MpodsieMy.

Hwxe npuBeneHbl peKoOMeHAyeMble TeMbl pedepaToB W3 BCeX pa3/eNioB AUCIHUILTUHBL
OcHOBHbBIE CYOKJIETOUHBIE CTPYKTYPbl PAaCTHUTENbHOMN KIIETKH.

MuTtoxounpun. CTpyKTypa, XAMUYECKHI COCTaB, (PYHKIIMOHAIbHAS aKTUBHOCTD.
Bakyonsipnas cucrema

Brnusinue ¢axTopoB BHEIIHEH cpeibl Ha PadOTy HIDKHErO KOHIIEBOTO JBUTATEIIS.
MexaHu3Mbl aanTalliyd pacTeHU K AeQUIUTY BIIAr.

IIpupona 3acyXxOyCTOMYHMBOCTH PACTECHUMN.

OU3NOTIOTUYECKUE OCHOBBI OPOILICHUS.

JleiicTBre M30BITKA BIATd M MEXAHU3MBI aJIalTAIlMH K HEMY.

9. Cucrema B3aMMOAECHCTBUSL «KOPEHb-IIOYBAY.

10. MexaHu3M MOTJIONIEHUS! HOHOB.

11. Kunetrika mpouneccoB MOTJIOMICHUS.

12. Cepa.

13. docdop.

14. Kanuii, ero 3HaueHre B 00OMEHE paCTUTEIHLHOTO OPraHU3Ma.

15. Kanpuui.

16. Maruwuii.

17. Perynsuus KJI€TOYHOTO JIbIXaHUSI.

18. Iyt okHcineHUs OpPraHM4eCKHX BELIECTB B KIIETKE.

19. DBomtonus CTPYKTYPhI (POTOCHHTETHYESCKOTO ammapara.
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20. Perynsiuus 6uocuHTe3a GOTOCUHTETUYECKUX IMUTMEHTOB.

21. DBomorus poTocuHTE3a. XeMocuHTe3. bakTepuanbHbIid POTOCHHTES.

22. KynbTypa pacTeHuil.

23. IudbdepeHnmpoBka KIETOK W TKAHEH: KOMIETEHIUS W JCTCPMUHAIIMS.

24. MonexkynsipHble OCHOBBI JIEHCTBHS TOPMOHOB M HHTHOUTOPOB POCTA PACTCHMH.
25. ®otonepuoansM. Ponb GuToXpoMHOM cUCTEMBI B (POTONEPHOINUECKUX PEAKITHSIX.
26. JlerepMuHanys mosia y pacTEHUM.

7. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI

TexHnueckue cpeacTBa O0y4eHUA: INPU NPOBEACHUM Kypca «DU3MOJIOTUS PACTEHUI»
UCTOJNB3yeTCsl MYJIbTUMEIUiiHAs CcHcTeMa [UId ToKa3a IMpe3eHTalui u Japyrux ¢oto- u
BUJICOMATEPHAIIOB, KOMITBIOTEPHBIH Ki1acc.

Crneuuaau3upoBaHHas ayauropus: aya. 214 — maGopatopust (GU3MOJIOTHM PACTEHUH U
MUKpPOOUOJIOTHH: METOJMYecKasi JUTeparypa, MUKpockonbl — 10 mrT., Habophl PEakTUBOB H
Kpacutenen, KyJIbTypbl MHKPOOPTaHH3MOB, HAOOPbI XMMHYECKOW MOCYABl (KOJIOBI, MPOOHPKH,
CHUPTOBKH, yamku [lerpu, OrOpeTkH, HOTOMETPhI) U T.A.), IUTUTKU JUIsl HarpeBaHUs, CyIIUIbHbIE
mKagpl — 2 IIT., TOPDCHOHHBIE BECHl U TEXHUYECKUE BECHI -5 IIT., IPUOOPHI JUI JbIXaHus — 4 IIT.,
KOJUICKIIMS KUBBIX PACTEHUM ISl IPOBEICHUSI J1a0. paboT., ITATUBEI 1J1s1 TpoOupok (20 miT.)

Cnucok Ta0J1H11
1.PacturenbHas knerka-4 Tadm.
2.IloctynneHne BemecTB B KIETKY - 2 Ta0J1.
3.IlocTymuieHre BOJIbI B KIETKY - 2 TaOI.
4.Ctpoenue MeMOpaH KJIETKH - 2 TabII.

5. X"MHYECKOE CTPOCHUE TPOTOIIA3MBbI - 2 TaOJI.
6.0cmomerTp - 2 Tabu.

7.PactuTenbHas KJieTKa Kak OCMOTHYECKas cUcTema - 3 Talul.
8.CTpoeHne MOJIeKyI BOAbI U €€ CTpYKTypa - 2 Tabd.
9.KopHeBoe naBneHue - 2 TaoII.

10.ITytu Bozibl B pacTeHUH. - 2 TabII.
11.ITpucackiBaromas cusa JIMCThEB. - 2 TaOJI.
12.CpaBHeHuE TpaHCIUPALUU U UCIIAPEHUS C OTKPBITOM BOJHON MOBEPXHOCTH. - | T.
13.Ctpoenne KOpHEBOM CUCTEMBI. - 2 Ta0I.

14.I1na4 u ryrTanus pacreHuil. - 2 Tadn.

15.MexaHu3M KOpPHEBOTO JaBJICHHUS. - 2 Ta0JI.

16.®opMBbI BOJIBI B TTOYBE. - 2 Ta0.

17.YcThuila, MEXaHW3M YCTbUYHBIX IBHOKCHHH. - 1 Tabm1.
18.CtpoeHue ucTa Kak oprana TpaHcnupanuu. - 1 tab.
19.CyTouHbIif X0 IBUKEHUS YCThUIIL. 1 TabII.
20.BnusHue 06e3BOKUBaHMS HA pacTeHue. - 1 Tad.
21.9Kkonoruv4eckre rpymnibl pacTeHUH. - 2 Tadl.

22 Kcepomop(Hasi CTpyKTypa pacTeHuid. - 1 Tada.
23.IlpeanoceBHOE 3aKalMBaHUE pacTeHHM. - 1 TadI.
24.0msprt [puctau. - 2 Tabdm.

25.XJ10ponIacThl, UX CTPOEHUE U COCTaB. - 3 Ta0JI.
26.CTpoeHHe MTUTMEHTOB JIUCTA. - 4 Ta0JI.

27.CnekTpsbl noriomeHus xjaopodumia. - 1 Tadu.
28.buocunTe3 xnopoduiia. - 3 Tad.

29.®OuKOOUIUHBL. - 2 Ta0.

30.ITornomieHrne KBaHTOB CBETA XJIOPOPHILIIOM. - 4 Ta0JI.
31.Doronus Bonsl. - 2 TadII.

32.9¢ddexT Immepcona. - 2 TadiI.
33.®otocunteTnueckoe hochoprnrpoBaHue. - 2 TadI.
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34.Cxema 'oBunmKH. - 2 TaOI.

35.2BoTIOIIHS TTPOLIECCOB YTIIEPOTHOTO MUTaHUs. - 1 Tadm.

36.0TL] ¢porocunresa. - 1 Tab.

37.Meroapl yuera poTocuHTE3A. - 4 TaOMI.

38.TemuoBas (aza porocunresa. - 3 Tab.

39.Cxema KanbBuna. - 2 Tabm.

40.ITytp Cy. - 2 TabmI.

41.ITpoxykTsl hoTOCHHTE3A. - 2 TAOM.

42 Ko huimeHT UCIoMb30BaHMsI COTHEUHOM dHEPTUH. - 1 TaliI.
43./lueBHol X011 (hoTOCHHTE3A. - 2 TaOJI.

44 MuHepabHbIE 3JIeMEHTHI pacTeHUH. - 1 Tab.

45.CoctaB 306l pacTeHHH. - 2 Ta0II.

46.BeretanoHHbIi MeTOI. - 1 Ta0m.

47.BonHble KyNbTYpHI. - 2 Ta0.

48.CtepuiibHbIE KyJIbTYpHL. - | Tab.

49.MexaHu3M TOCTYIUICHUS COJIel B KOpEHb. - 1 Tad.

50.AHaToMu4eckoe U MOpP(OJIOTHUECKOE CTPOCHUE KOPHSL. - 2 Ta0JI.
51.CutoBuAHBIC TPYOKH U IPYTHUE DIEMEHTHI (DIIOIMBL. - 1 TadI.
52.CumOunoTnyeckre 1 HeCUMONOTUYECKHE a30TPHUKCATOPHL. - | Tabi.
53.AMHUJIBI paCTEHU U AMHUHOKHUCIIOTHI. - 2 Ta0JI.

54.AMUHUpPOBaHME U IEpEaMUHUPOBAHHE. - 2 Ta0II.

55.VKJIoHAOMuUECs TUIIBI @30THOTO MUTaHUSL. - 2 TabII.

56.Cxema myTeli IOCTYIICHUS MUHEPAJIbHBIX BEIIECTB B PaCTEHHE. - 2 Ta0II.
57.Pacnipenenenrie MUHEPAIbHBIX 3JIEMEHTOB B PACTECHUU. - 2 TaOJI.
58.Cumrnact u anoract. - 1 Tabm.

59.KonTakTHOE moriouieHue. - 1 Tadi.

60.ITyT1 MpOHMKHOBEHUSI MUHEPAJIbHBIX B-B B KJIETKY. - 2 Ta0II.

61.Pob KOPHEBBIX BOJIOCKOB B TIOTJIOMIEHUH MHUHEPATBHBIX BEIIECTB. - 1 Ta0I.
62.11Ikana onpeneneHus MOTPeOHOCTU PACTEHUH B MUHEPAJIbLHOM MUTAHUH. - 1 TalII.
63.Brnussare pH mo4Bsl Ha yCBOEHHE MUTATEILHBIX BEIIECTB PACTEHUAMH. -1 Ta0II.
64.Mukopusa 1 MUKOTpO(HBIH MyTh MUTaHU. - 1 TabI.

65.IlocTymienne MUHEpaIbHBIX 2JIEMEHTOB B pacTeHHeE. - 1 TabI.

66./leiicTBre Ha pacTeHHE HEJAOCTATKA OTJACIbHBIX MUHEPAIbHBIX JIEMEHTOB. - 1 Ta0uI.

67.MeTopl onpeielICHUsI TUTATEIHFHOTO JOCTOMHCTBA TTOYBBI. - 2 Ta0JI.
68.AT® - ctpykTypa u 6mocunres. - 1 Tabm.

69.IpixaTenbHbIN KO3 UIIUEHT. - 2 Ta0I.

70.I1ytu gprxarenpHOrO oOMeHa. - 1 Tab.

71.I'nmukonus. - 2 Tabi.

72.I'enerndeckas CBS3b AbIXaHUS U OpOXKEHUSI. - 2 Ta0JI.
73.Tunbl OpokeHwus. - 2 Tab.

74 ukn Kpebca. - 3 Tadn.

75.MUTOXOHIIpUH, KX MUKPOCKOITMYECKasi CTPYKTypa. - 2 Ta0J.
76./lp1xaTenpHas 1enb. - 3 Ta0lI.

77 .OKACIUTENHEHO-BOCCTAHOBUTENILHEINA TOTEHIIAAN. - 2 Ta0JI.
78.CTpyKTypa OpixaTenbHbIX (hepMeHTOB. - 10 Tad.
79.0xkucnurensHoe GhochoprmpoBaHue. - 2 TaoJI.

80.Ces3p 1kiia KpeOca 1 ApIXaTenpHOro uKia. - 2 Tabi.
81.0OHepreTudeckuii OaylaHC IbIXaTeIbHOTO OOMeHa. - 3 Tad.
82.Ilenro3zodocdaTHplii MyTh ABIXaTETLHOTO OOMEHA. - 4 Ta0mI.
83.I' mnokcanaTHBIN MyTh AbIXaTEILHOTO OOMEHa. - 3 Tadl.
84.MeTozp! H3y4eHHUs MHTCHCUBHOCTH JIbIXaHUS. - 3 TalJI.
85.da3bI pocTa, poCT KIETKH. - 1 TadmI.
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86.bonbmas kpuBas pocra. - 2 TabI.

87.MeTobl m3ydeHus pocTa. - 1 Tadu.
88.CraauiiHoe pa3BUTHE PaCTECHHA. - 2 TabII.
89.ITonsipHOCTS. - 1 TAbI.

90.®oTtomnepuoausm. - 2 TabI.

91.I'opmoHabHAsT KOHIEMIINS IBETCHUS. - 1 TaOII.
92.KynbTypa H30JUpOBaHHOM TKaHU. - 1 TalI.
93.Aykcunbl, THOOEpEIUTUHEL. - 1 Tab.
94.MexaHu3M TOPMOHAIIBHOHN perynauuu. - 1 Tabm.
95.I'mnoreTnueckast MOJIETb PETYJISIIMU TeHOMA Y 3YKapuoT. - 1 TabJI.
96.01m1010TBOpEHHE pacTeHHA. - 1 TabII.

97 Ilpopacranue cemsH. - 1 Tab.

98.Bnusinue cBeTa Ha pocT pacTeHHi. - 1 Tabi.
99.PocToBbie Koppesiuu - 1 Tadu.
100.Perenepanuus y pacteHui. - 1 tabdm.
101.IBmxenue y pactenuid. Tpornu3mel. - 1 Tad.
102.T'eoTponu3msl. - 2 Ta0mI.

103.®oToTponu3m. - 2 TadmI.

104.T'unporponusm. - 1 Tad.
105.Ceiicmonactuu. -1 Tab1.
106.HuktnHacTHYECKME ABMKEHUS. - 1 TabI.
107.CraronuTHas Teopus. - 1 TaouI.

108.Kietku B mokosimeMcst COCTOSIHUU. - 1 Ta0m.
109.Bunet ranodutos. - 1 Tad.
110.Kcepomopdnast ctpykrypa. - 1 Tad.

KomMmieKkT TMIEeH3MOHHOI0 U CBOOOJIHO PACNPOCTPAHsIEMOr0 MPOrPaMMHOI0 odecrie4eHHs, B
TOM YHCJIe 0Te4eCTBEHHOI'0 IPOM3BO/CTBA.

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

8. Obecneuenne 00pa3oBaTEILHOrO Mpouecca s JUI ¢ OTPAHUYEHHBIMM BO3MOKHOCTAMU
310POBbSI H HHBAJINI0B

B Xoae peanmaunn AUCHUITIIINHBI I/ICHOJIBBYIOTCH C.HGI[YIOH_II/IG JOIMIOJIHUTCIIBbHBIC MCTOIAbI
00y4eHUSsI, TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUYHOW aTTeCTAlMM OOYJarolIuXCsl B
3aBUCHUMOCTH OT UX I/IH,Z[I/IBI/I,Z[yaJ'IBHBIX OCO6€HHOCT€I>'II

e IS CJEIBIX U CIAa0OBUISAIINX
- JIEKITUU OPOPMIISIOTCSI B BUJE DJICKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C MOMOIIBIO KOMITBIOTEPA
CO CIEUUATU3HUPOBAHHBIM IPOTPAMMHBIM 00ECTIEYCHUEM;
- MMIUCHbMEHHBIC 3aJIaHUsI BBITTOHSIIOTCS HAa KOMITBIOTEPE CO CHENUATU3HUPOBAHHBIM MPOTPAMMHBIM
OGGCHG‘-IGHH@M, NN MOFYT 6BITB 3aMCHCHBI yCTHBIM OTBCTOM,
- obecnieunBaeTCs MHIMBHIYAIbHOE paBHOMEpHOE ocBemieHne He Menee 300 Jrokc;
- IJI BBIIIOJIHCHUS 3aJdaHUsA HpI/I H€O6XO,Z[I/IMOCTI/I Hpe,Z[OCTaBJIHCTCH YBCJII/I‘-II/IBaIOH_[ee yCTpOﬁCTBO;
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BO3MOYKHO TaK)Ke UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPONUCTB;
- IUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;
- 9K3aMEH M 3au€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCS B MUCHBMEHHOW (Qopme Ha
KOMIIBIOTEPE.

® IS TIYXHX M CIa0O0CTBIIIAIIHX:
- JeKuMu O(QOpPMISIOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JHMOO MpenocTaBiseTcs
3BYKOYCHJIMBAIOIIAs anmaparypa UHIUBUAYAILHOIO I10JIb30BAHMS;
- IUCbMEHHBIE 33JJaHHs BBINOJIHAIOTCS HA KOMIIBIOTEPE B MUCBMEHHOM (hopme;
- 9K3aMEH U 3a4éT MPOBOAATCSA B MUCHBMEHHOH (pOpMe Ha KOMIBIOTEpPE; BO3MOXHO MPOBEACHUE B
dhopme TecTUpOBaHUS.

e Ui UL C HAPYLICHUSAMU OIIOPHO-ABUIATEIBHOIO aIlapara:
- JeKIMH O(QOPMIISIOTCS B BUJE JIEKTPOHHOIO JOKYMEHTA, JOCTYIHOTO C MOMOIIbI0 KOMIIBIOTEpa
CO CNELUAIU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEUCHUEM;
- NHACBMEHHBIEC 3a/IaHUs BBIIOJIHAIOTCA HAa KOMIIBIOTEPE CO CIELUAIU3UPOBAHHBIM IIPOrPAMMHBIM
oOecIeueHnEM;
- 9K3aMEH M 3au€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCS B MUCHBMEHHOW (opme Ha
KOMIIBIOTEPE.
[Tpu HEOOXOIMMOCTH TIpelyCMaTPUBACTCS YBEIMUCHNUE BPEMEHH I TOJTOTOBKH OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOUYHOH aTTECTAllMU ISl OOYYArOIIMXCS YCTAHABIMBACTCS C
y4éTOM HMX HHIUBUAYaJbHBIX McHUXOpu3nyeckux ocoOeHHocTed. [IpomexyrouHas arTecTanus
MOXET MPOBOAUTHLCS B HECKOJIBKO 3TaIOB.

[Ipu mnpoBeaeHMH MpoLEAYpPhl OICHUBAHUS pPE3yIbTaTOB OOYy4YEeHHs] MpeaycMaTpHUBaeTCs
UCIIOJIb30BAHNE TEXHUYECKUX CPEJICTB, HEOOXOJUMBIX B CBS3U C  HMHIWBUIYaTbHBIMH
0COOCHHOCTSIMU O0Oy4aromuXcsi. ITH CPEACTBA MOTYT OBbITh MPEJOCTABICHbl YHUBEPCUTETOM, WU
MOTYT HCIIOJIb30BAThCSI COOCTBEHHBIE TEXHUYECKHE CPE/ICTBA.

[IpoBenenue mpoleaypbl OLIEHUBAHUS PE3YJIbTATOB OOYUYEHHUS JOMYCKAETCsl C HCIOJIb30BaHHEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs 10CTyn K MH(OOPMAIIMOHHBIM U OHOIHOrpadguueckum pecypcam B cetu MHTEpHET
IS Kaxaoro oOydaromerocs B (opmax, aJanTHPOBAHHBIX K OTPAaHMYCHUSAM HX 3I0POBBS H
BOCTIPUATHS UHPOPMALIUU:
® JUIS CJICTIBIX U CITA0OBUASAIINX:
- B IeYaTHOU (hopMe YBEITMUCHHBIM MIPUPTOM;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
- B popme ayauodaiina.
® Ui TIIYXUX U CIa0OCHbIIAIINX:
- B ICUaTHOH (opme;
- B pOopMe 3IEKTPOHHOTO JOKYMEHTA.
e s 00YyYarOIUXCs C HAPYIICHUSIMHU OIIOPHO-/IBUTATEIBHOTO arlapara:
- B IEYaTHOH (opme;
- B )OopMe 3JIEKTPOHHOTO JOKYMEHTA;
- B (hopme ayauodaiina.

VY4yeOHblE ayAUTOPUU s BCEX BUIOB KOHTAKTHONH M CaMOCTOSITEIBHOM pabOThl, HaydHas

OMOIMOTEKa M WHBIC TOMEIICHHUS [JIi OOy4YeHHWs OCHAIICHBI CIECIHAIBHBIM OO0OPYJAOBAaHHEM H
y‘IGGHBIMI/I MECTaMH C TCXHUYCCKHUMHU CpGI[CTBaMI/I OGy‘IeHI/IH.
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JIucT peructpauum usMeHeHU i

Howmepa smcros OcHoOBaHHME IS JlaTa JlaTa
Howmep PacmugpoBka
BHECCHUS IMoanwch BHECCHHSI | BBCACHUS
WU3MEHCHHUS | 3aMCHCH AHHYJIUP TIOATTUCH
HOBBIX HN3MCHCHHS HU3MCHCHHS | K3MCHEHUS
HBIX OBAaHHBIX
Tpusenenne s 7 UepnsBckas
Nel 6,12 COOTBETCTBHE C ,L/\/(//{/!g..(_.g.t A pI/I B 16.03.2021 |16.03.2021
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