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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 Ileab ocBOeHUsI TUCUUILJIUHBI.

Llenb AUCHUIUTHHBI — 03HAKOMHTH CTYJICHTOB C IPEIMETOM U 33Jla4aMHi OMOXUMUU pacTe-
HUH, (OTOCHHTE30M (MMMTMEHTaMH B pad0TON (DOTOCKCTEM), BOJIOW M MUHEPAIbHBIMU BEIlle-
CTBaMHU (B3aUMOJICHCTBUE MOJICKYJ BOJIBI i OMOTIOIMMEPOB, THAPATAIIHS, COOTHOIIICHUE MIUHE-
paJIbHBIX JIEMEHTOB B MIOYBE U PACTCHUSIX ), AMUHOKHUCIOTaMU U OeiKaMu (aMUHOKUCIIOTHI MPO-
TEMHOTEHHBIC U HETIPOTCUHOTCHHBIC, OMOCUHTE3 aMUHOKHCIIOT, OSIIKOBBIN COCTaB), YIJIEBOAAMHU
(OCHOBHBIE MOHO- M JIMCAaXapHubl paCTEHUH, X CBOKWCTBA U (PYHKITUN), TUTTHIaMU (OMOCHHTE3 U
0COOCHHOCTH OMOETpalalliy ), HYKJICOTHIaMU U HYKJIIEHHOBBIMU KHCIIOTaMU (CTPYKTYypa, CUH-
Te3, PyHKIMN), GUTOropMOHaMH (TOPMOHATBHAS PETYJISIIIUSA POCTA U PAa3BUTHSI PACTCHUN ).

1.2 3agaun AUCHUILINHBI.

1. I3yunthb pOoTOCHHTE3 U JbIXaHUE pacTeHui. X CBsI3b ¢ MPOIYKTHBHOCTHIO U YPOIKAEM.
dorodusznueckue, GOTOXUMUUECKUE U OMOXUMHUYECKUE MEXaHU3MbI (JOTOCHHTE3A.

2. I3yunTh TepMOIMHAMHYECKHIE ITOKA3aTEIN COCTOSIHHS BOJIbI, aKBaITOPHHEI (OEITKU BOI-
HBIX KaHAJOB), UX CTPYKTYPY M MPUHLUI pabOTHI.

3. U3yuuth noTpeOHOCTh PACTEHUN B 3JIEMEHTAX MUHEPAJIBHOIO MUTAHUS, COJEPKAHUE U
COOTHOILLEHUE MUHEPAJIbHBIX 2JIEMEHTOB B [I0YBE U PACTEHUAX, KOHLICHTPUPOBAHUE 3JIEMEHTOB B
TKAHSIX PacTEHUSI.

4. 13yunth OMOCHHTE3 aMUHOKHUCIIOT, OCOOCHHOCTH AECHCTBUS PACTUTENBHBIX (DEPMEHTOB.

5. I3y4nTh OCHOBHBIE MOHO- M JUcCaxapH/bl pAaCTEHU, UX CBOMCTBA U (PYHKIINH, TOJIHCA-
XapuJbl.

6. N3yuntp OGmocuHTe3 (POCHOTUIHUIOB U TIUKOIUIHIOB, 0COOCHHOCTH OMoIerpaiaium
JUIHUIO0B y PACTEHUH.

7. U3yunth OnocuHTE3, 00pa3oBaHNE KOHBIOTATOB, JIETPaIallii0 (PUTOTOPMOHOB.

8. HayunTh monb30BaThCsl U3MEPHUTEIbHBIMU TPUOOpPaMU U 000PYIOBaHUEM, TPUMEHsIE-
MBIMHU [IPH MCCIIE0BaHUU OMOXUMHH PACTEHUH.

1.3 Mecto aucuuminHbl (MoayJisl) B CTPYKTYype 00pa3oBaTe/IbHOI NPOrpaMMBbl.

HucuuruinHa «buoxuMusi pacTeHui» OTHOCHTCA K 4yacTd, (popMupyeMol yuyaCTHHKaMu
oOpa3oBaTenbHbIX OTHOIIEHUH bioka 1 "/lucuuminael (Moaynn)" yueOHOTo miiaHa.

JucuummHa «broXuMHsT pacTeHM» HM3ydaeTcsi B BOCBMOM CEMECTPE Ha UYETBEPTOM
Kypce. s ycrenHoro ocBoeHust «buoxuMus pacTeHU» CTYAEHTHI JOJKHBI 00J1a7aTh 3HaAHU-
SIMH, MTOJIyYEHHBIMH NPU U3Y4YEHHUH claeayromux nucuuiuiie: ®@usuka, Xumus, Lluronorus u ru-
cTojorusi, buoxumus ¢ OCHOBaMU MOJIEKYJISIPHON OMOJOTMM, DH3UMOJIOTUSI UMETh HaBBIKU pa-
60ThI B OMOXUMHUYECKOW JTabopaTopuM (3HATh PaBUiIa TEXHUKH 0€30IacCHOCTH, YMETh TOTOBHUTH
pacTBOPBI PEAKTUBOB), a TAK)KE YMETh pab0oTaTh Ha MEPCOHATLHOM KOMITBIOTEpPE U MOJIB30BaTHCS
pacyeTHbIMU MpOrpaMMaMU. 3HaHUS, TOTyYEHHbIE TPU U3y4yeHUH «buOoXuMHs pacTeHU» He0O-
XOJHMBI JUIsl YCIIENTHOTO OCBOEHMS THCHMIUIMH MarucTparypsl: buoxumus pacrennii, Monexy-
JstpHas Ouomnorusi, DH3uMonorus, [lumesas xumusi.

1.4 IlepeyeHpb MIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUsI O JMCHHILIHHE (MOAYJII0), CO-
OTHECCHHBIX C IINIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUSA Oﬁpa30BaTEJILHOﬁ nmporpamMmal.

N3yuenne maHHOW y4uyeOHOW MUCHMILIMHBI HampaBieHO Ha (opMupoBaHue y 00ydaro-
HIUXCS CIETYIOMNX KOMITETCHIINH:



Kon n nanmeHoBaHue nHIUKaTOpa™

Pe3ynbrarsl 00yueHus Mo AUCHUILTUHE

IIK-3 CnocoGeH opueHTHPOBATHLCS B OCHOBHBIX NOHATHSIX M TEOPHAX O0HOJIOTHH, OHOJIO0-
rHYeCcKHX 3aKOHAX U 3aKOHOMEPHOCTSIX PA3BUTHS OPraHN4YecKOro MUPa, H HCI0JIb30BaTh
3TH 3HAHUS B NPO(eCcCHOHAIBLHOM 1esiTeIbHOCTH, J1a00PATOPHBIX HCCJIEJOBAHUAX U pea-

JIN3AIUHU HAYYHBIX ITPOCKTOB

NIIK-3.1. Brnageer ¢yHIaMeHTaIbHBIMU
MOHATHSIMH U TEOPETUYCCKUMHU 3HAHUSIMHU
OHOJIOTUU U DKOJIOTUU;

B pesynbrate u3yueHHs y4yeOHOW AMCHUIUIMHBI
oOyyJaronuics:

3HaeT: QyH/IaMEHTAIbHBIC TOHATHS 0COOEHHOCTEH
CTPOCHHSI PACTUTENBHBIX KJIETOK; OCHOBHBIX XH-
MHYECKHUX CBOWCTB BEUIECTB PAaCTEHUIl; IPOIIECCOB
MeTabonu3ma OeKoB, YriIeBOIOB U JUIIUAOB pac-
TEHUH; CTPYKTYPbl U CBOWCTB BEILECTB BTOPHUY-
HOT'O MPOUCXOXKICHHUS

YMeeT: nIpUMEHATh Ha IPAKTUKE TEOPETHYECKUE
3HAHUA 110 CTPOEHUIO PACTUTENBHBIX KJIETOK; OC-
HOBHBIM XMMHUYECKHM CBOMCTBAaM BELIECTB pacTe-
HUIL; mporeccam MeTa0osm3Ma OeJIKOB, YTIEBOOB
W JINIIAJIOB PACTEHUM; CTPYKTYpE U CBOMCTBAM Be-
111ECTB BTOPUYHOT'O NIPOUCXOKIACHUS

Brnaneer: COBPCMCHHBIMHM MCTOAaMU HUCCIICAOBA-
HUSA U TTOJIYUCHU I/IH(bOpMaI_[I/II/I O CTPOCHUHU pac-
THUTCJIBHBIX KJIICTOK, OCHOBHBIX XHWMHYCCKHX
CBOMCTB BEIICCTB paCTeHI/Iﬁ

NIIK-3.2. Brageetr coBpeMEHHBIMU TIPE/I-
CTaBJICHUSAMHU O 3aKOHOMEPHOCTSX Pa3BU-
THS OPTAaHIUYECKOTO MUPA;

B pesynbpraTe u3ydeHus y4eOHOW IUCHUTLTAHBI
oOyJaronuics:

3HaeT: 3aKOHOMEPHOCTH Pa3BUTHS MPOLIECCOB Me-
Tabosin3Ma OEJIKOB, YTIEBOJIOB U JIMIIUIOB pacTe-
Huit; potocuctem | u Il

VYMeerT: uccnenoBath CBOMCTBA MEPBUYHBIX U BTO-
PUYHBIX METAa00JINTOB PACTEHHM

Bnaneer: HaBpikamMu 00pabOTKM U aHAIM3a TOJY-
YaeMbIX SKCIIEPUMEHTAIBHBIX JaHHBIX

HIIK-3.3. YmMmeeT ucnonn3oBaTh 3HAHUE
3aKOHOMEPHOCTEH OMONOTHYECKUX TMIPO-
LIECCOB U SIBJICHUH, JIJIs1 HOJITOTOBKYU HAYY-
HBIX TPOEKTOB M HAYYHO-TEXHHUYECKUX
OTYETOB

B pesynpraTte u3ydeHHs y4yeOHOW IUCIUTLTAHBI
oOyJaronuics:

3HaeT: 3aKOHOMEPHOCTH OMOJIOTHYECKUX IPOIIeC-
COB CHHTE3a PACTUTEIbHBIX OENKOB M JIMIIHJIOB,
¢doTocuHTE32a

YMmeer: OonpeaAcCIsAThL ICPBUYHBIC U BTOPHUYHBIC MC-
TaOOJINTEI B PaCTUTCIIBHBIX TKAHAX

Bnaneer: npuéMamMu 1NOMCKa HOBBIX CBEJICHHUH B
o0jacTu OGMOXUMUU pacTEHUI




2. CTpyKTypa U copep:KaHue TUCHUIIHHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH JUCUUILJIMHBI IO BUAaM padoT.

OOmast TpyI0EMKOCTh JUCHUIUIMHBI COCTABISET 2 3a4.e/. (72 4acoB), UX paclpeaesicHue

10 BuaamM pa60T npeaAcCTaBJICHO B Ta6J'II/II_IC.

Buns padot Bcero Dopma o0yueHHs
4acoB O0YHO-3209- | 3a04HaA
ouHas
Hast
VIl VIl X X
ceMecTp CeMecTp ceMecTp Kypc
(aacwr) (aacwr) (gacer) (gacer)
KonrakTHas padora, B TOM 4ncJie: 28,2 _ 28,2
AyauTOpHBIE 3aHATHS (BCEro): 24 — 24
3aHATHS JICKIIMOHHOT'O THIIA 12 _ 12
nmabopaTOpHBIC 3aHATUSL — _ _
MIPAKTHICCKHUE 3aHATHS 12 — 12
CEMHUHAPCKHUE 3aHATH — _ _
HNuas koHTakTHas padora: 4,2 _ 4,2
KoHTpoas camocToATeNbHOM padOTHI
4 — 4
(KCP)
[pomexyrounas arrecramus (UKP) 0,2 _ 0,2
CamocrosiTeibHasi padoTa, B TOM
SIS 43,8 — 43,8
qucie:
Pedepar (moaroroska) 5 5
CamocTosTeNnpHOe U3yUeHHE pa3JIeNioB, ca-
MOIIOATOTOBKA (IPOpaboTKa U MOBTOPEHHE
JNEKIMOHHOTO MaTephalia W MaTephaia 30 30
Y4eOHHKOB M Y4eOHBIX IMMOCOOWH, IMOITO-
TOBKAa K JIAOOPATOPHBIM U TPAKTHYECKUM
3aHATHIM, KOJUIOKBUYMaM | T.1.)
[ToaroToBKa K TEKYIIEMY KOHTPOITO 8,8 — 8,8
Kontpoas: 3a4yer = 3a4er
[oxroToBka K 3K3aMeHY _ _ _
Oomast Tpyaoem- qac. 72 72
KOCTh B TOM YHCJI€ KOH-
28,2 - 28,2
TaKTHasi padoTa
3a4. e]1 2 — 2




2.2 CTpyKTypa QM CHUIUINHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTAHBL.
Paznensl (Tembl) AUCIMIUIMHBL, H3y4aeMbie B 8 ceMecTpe (ouHas opma).

KonnuecTBo yacos
Bhea-
No HaumenoBanue pasnenoB (Tem) AYRMTOpHAs [y IHTOD-
Bcero pabora Has pa-
6ota
J | 113 JP | CPC
1. |IIpenMer u 3amaun OMOXUMHUH PACTECHUI 6 1 1 — 4
2. |®orocuHTE3 9 2 2 - 5
3. |Bona u MuHepasibHbIE BEILIECTBA 6 1 1 — 4
4. |AMUHOKHCIOTHI ¥ O€JIKH 6 1 1 - 4
5. |YraeBoxsl 8 2 2 - 4
6. |JIummas 9 2 2 - 5
7. |HykneoTunbl M1 HyKIIEMHOBBIE KHCIIOTBI 8 2 2 — 4
8. |DuroropmMoHEI 7 1 1 — 5
UTOI'O no pazdenam oucyuniuisl 50 | 12 | 12 - 26
KoHnTtpoib camocTositenbHOM padoTsl (KCP) 4 4 -
ITpomexyrounas arrectauus (MKP) 0,2 0,2 —
[ToaroToBka K TEKynieMy KOHTPOJIO 8,8 — 8,8
OO61mas TpyA0eMKOCTh MO JUCITUILINHE 72 | 12 | 16,2 — 43,8

[Tpumeuanue: JI — nexum, [13 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopaTopHbie 3aHs-
tusi, CPC — camocrosiTenpHas paboTa CTyAeHTa

2.3 Copaep:xanue pa3iesoB (TeM) TUCHUILIUHBI:

2.3.1 3aHATHA JeKIIHOHHOI0 THIIA.

®dopma TeKy-
HanmenoBanue P Y
No Conepsxanue pasnena (Tem) Iero
paszzena (Tem)
KOHTPOJISI
1 2 3 4
1. ITpenmer m 3a-  |[Ipenmer u 3agaun Guoxumuu pacteHuid. Kparkas |[InceMeHHbIH
Jaud OMOXUMUM  [MCTOPUS pa3BUTHS OMOXMMUU pacTeHUi. 3Hade- |oIpoc
pacTteHni HUe OMOXMMHUU pacTeHUH JUIsl MpakTUKKU. Mup pac-
TEHUHN KaK HCTOYHUK MIPOMBIIIIEHHOTO ChIPhSI.
2. dorocuHTE3 ®oTOCHUHTETHYECKHE MUTMEHTHI (XJI0poduiLIbl, Ka- ([IucbMeHHbIN
paTuHOUIBI, PUKOOMIIMHBI), UX CHEKTPHI MOTJIOIIe- |OIpPOC
Hus. [lepBruunble mponeccs GOTOCUHTE3A, UX Pedepar

CTPYKTYpHO-(pYHKIIMOHAIbHASI OpraHU3alusl.
[IpencraBienne o POTOCUHTETUYECKON €MHHUIIE.
AHTEHHBIA KOMIUIEKC, PEAKIIMOHHBIN LEHTpP. OJIEK-
TPOH-TpaHCIIOpTHAs 1enb GorocunTtesa. [Ipencras-
JICHUS] O COBMECTHOM (DYHKIIMOHUPOBAHUU ABYX
¢dorocuctem. Porocucremsl | u ll, mexanusm pa-
6otb1. CBeToBas (pa3a HoTOCHMHTE3A: IMKITHIESCKUI
Y HEIMKIIMYECKUN TPAHCIIOPT ANEKTPOHOB. C3-TIyTh
¢dorocunTesa, nuka KanpBuHa: MexaHU3M, CTEXHO-
MeTpus peakiuil. C4-TUIl GOTOCHHTE3a: MEXAHU3M,




CTEXUOMETpHUs peakuil. [[pIxaHue, ycTON4UBOE K
nuanuy. [Iponeccsl cXOnHbIE C AbIXaHUEM, HE
cBsA3aHHbIE ¢ 0OpazoBaHueM ATO.

Bona u mune-
pajibHBIC Bellle-
CcTBa

MonekynspHasi CTpyKTypa U (pU3NYECKUE CBOWCTBA
BOJIbI. B3anMoelicTBre MOJIEKyIT BOABI M OMOTIO-
TuMepoB, ruaparanus. CocTosiHue BOJbI B KIIETKE.
Bona, kak CTpyKTypHBII KOMIIOHEHT PaCTUTEIILHON
KJIETKH, €€ y4acTue B OMOXUMHUYECKUX PEaKIIUX.
TepmoMHaMUUECKUE TOKA3aTEeNN COCTOSTHUS
BOJIbI: aKTUBHOCTH BOJIbl, XUMUYECKUI 1 BOJHBIN
MOTEHIIMaN. AKBarIOpuHbI (OEIKH BOJTHBIX KaHa-
JIOB), UX CTPYKTYpa, MpUHIMN paboThl. [ToTped-
HOCTh PACTEHHI B 3JIEMEHTAaX MUHEPAIHHOTO IMHUTA-
Hus. ComeprkaHue ¥ COOTHOIICHHE MUHEPATbHBIX
AJIEMEHTOB B TIOYBE U PACTEHUSX, KOHIIEHTPUPOBA-
HUE 2JIEMEHTOB B TKaHsIX pacTeHus. OyHKIIMOHAb-
Hast

KJ1acCU(UKaLKS HIIEMEHTOB MHHEPAIbHOTO MTUTA-
HUs. MakpoasieMeHTsI (a30T, cepa, hocdop, Kanwid,
KalbpIui, Marauii). MUKpoaIeMeHTHI (JKene30,
Melb, MapraHel, MoJIu0/IeH, IUHK, 6op). Hapyte-
HUS B MeTaboJIM3Me PACTCHH MTPU HETOCTATKE
MHUKPO31eMEHTOB. DYHKIINU «I10JIE3HBIX) IJIEMEH-
TOB: HATPUH, XJIOP, KPEMHUH, KOOAJIBT.

ITuceMeHHEbIN
onpoc
Pedepar

AMUHOKHCIIOTHI U
Oenku

[Tpupoma aMUHOKHUCIIOT B PACTCHHSIX: TPOTESHUHO-
TeHHbIE 1 HETIPOTENHOTEeHHbIe. bHOoCHHTE3 aMUHO-
KHCJIOT U3 NMpyBaTa U OKcajioalnerara. buocunres
AMUHOKUCIIOT U3 2-OKCOTJIyTapaTta 1 U3 MpOoayKTOB
nukia KanbBruHa. BUOCMHTE3 aMHUHOKHUCIIOT U3 IIN-
kuMarta. buocuHnTtes u QyHKIMU HEMPOTEUHOTCH-
HBIX aMHUHOKHCIIOT. BelKu CeMsIH U JTMCThEB pacTe-
Hui. OcOOEHHOCTH 0EIKOBOTO COCTaBa 36PHOBBIX U
3epHO0000BBIX KYIbTYp. OCOOCHHOCTH JIEHCTBUS
pactutenbHbIX GpepMeHToB. [IpomMbIneHHOE HC-
MI0JIb30BAHNE PACTUTENBHBIX (DEPMEHTOB.

TIrceMeHHbBIN
onpoc
Pedepar

YrneBoas! pacre-
HUU

OcCHOBHBIE MOHO- U AMCAaXapHbl pACTCHUM, UX
cBoiictBa u pyHkuuu. PadpuHo3a — ocHOBHOII TpH-
caxapup pacteHuil. Ilomucaxapunbl pactenuil. 3a-
ITACHBIE Y CTPOUTENBbHBIE MTOJIMCAXAPUBL: KpaxMal,
UHYJIMH, LEJUTI0J103a, TEMULIEIIII0I103a, [IEKTUHO-
BBIE BEIIECTBA, TAJIAKTAHbI, KCWJIAHBI, CIIN3U U
T'YMMH; CTpO€HHE, CBOUCTBA U (DYHKIIUU B pacTe-
HUAX. bHOCHMHTE3 monycaxapujoB pacCTEHHM.

[IncbMeHHbBIN
onpoc
Pedepar

Jlunm el pacre-
HUH

OcCHOBHBIE TPYIIIBI PACTUTENBHBIX JIUNHUI0B. bro-
CHUHTE3 )KMPHBIX KUCIIOT U TPUTJIMLEPHUIOB B pacTe-
HUsX. buocunTtes Bocka u kytuHa. buocunres ¢oc-
dbonmunuaoB U rUKOUHI0B. OcoOeHHOCTH OH-
oJlerpajaluy JunuaoB y pacteHuid. Conepxanue
KMPOB B CEMECHAX U IUIOAX KyJIbTYpPHBIX pacTe-
Huii. CBOICTBA OCHOBHBIX PACTUTEIbHBIX MACEI.

IIncbMeHHbBIN
onpoc
Pedepar




Crepouipl pacCTEHUMN: UX CTPOEHUE, CBOMCTBA U
(GYHKIIMH B pAaCTCHHSIX.

Hyxneotuns! u
HYKJICHHOBBIE
KHCIIOThI

IlypuHOBBIE U TUPUMUIUHOBBIE OCHOBaHUA. Hyk-
JI€03UIbl M HYKJICOTUBI: CTPYKTYpa, CUHTE3, (PyHK-
un. Hykneosunnonudocdarsr. LHuknnueckue
HYKJICOTUBI U UX poib. Hykneotunnsle kogep-
MEHTBI U TIEPEHOCUUKHU

COEJMHEHUH, UX OCHOBHBIE TUIIbI U OMOJIOTUYECKOE
3HAa4YCHHUE.

IIceMeHHbBIN
onpoc
Pedepar

DOUTOTrOPMOHBI

["'opMoHanbHas peryssiiys pocTa U pa3BUTHUS pac-
TeHHi. AykcuHbl. buocunTes, 00pa3oBaHue KOHb-
I0raToB, Jerpajalus ayKCUHOB. AKTUBHBIN TpaHC-
HOPT ayKCHHOB B PACTEHUSX.

[Tutoxununsl. buocunres, o6pazoBaHe KOHbIOTa-
TOB, JETPaanus UTOKHHUHOB.

B3aumoseiicTBue ayKCHHOB U IUTOKUHUHOB.
['n66epemnmunsl. [TyTn GnocuHTE3a 1 MHOrOOOpa-
31Me THOOEPEITMHOB.

Abciu3zoBas kuciora. [Iytu 6uocunresa ABK B
pacTeHusX U B rpubax, ee Mmerabonusm. dusunoso-
TMYECKOE JICHCTBHE: OCTAHOBKA POCTA, MOATOTOBKA
K COCTOSIHUIO IIOKOsl. AKTHBH3aLIUsl CUHTE3a 3arac-
HbIX BemecTB. ABK kak

TrOPMOH a0MOTHYECKOr0 CTpecca.

Otuinen. buocunres stuniena. Crnienuduka sTUIeHa
KaK ra3000pa3zHoro ropMoHa.

Bpaccunocrepouabl: 6MOCUHTE3, MHOIO0Opasue.

ITuceMeHHEbIN
onpoc
Pedepar

2.3.2 3aHATHSA CEMUHAPCKOr0 THINA (MPAKTHYECKHE 3aHATHS).

HaumenoBanue
paznena (TeMbl)

TemaTuka NpakTUYECKUX 3aHATUN

dopma TEeKyIIEero
KOHTPOJIA

2

3

4

IIpenmer u 3a-
a4y OMOXUMUH
pacTeHui

[IpuroroBneHne pacTUTENBLHOIO MaTepuana
XMMHYECKOMY aHaJU3y

[IpoBepka mpoTokosa

dorocunres

Pa3znenenune nurMeHTOB METO/I0M OyMaKHOU
xpomarorpaduu

[IpoBepka mpoTokomna

Bojga u mune-
pajbHbIE Bellle-
CTBa

O30J1eHHE OHOJIOTUYECKOTO MaTcpuajia Me-
TOJAOM MOKPOI'0 CXKUT'aHUA

[IpoBepka mpoTokosna

benku pacrenunit

Amnanu3 o0pa3oBaHMs] aMUHOKHUCIIOT TIPH TH/I-
poJu3e 3amacHoro Oenka METOJOM Pauaiib-
HOM XpomaTtorpaduu.

[IpoBepka mpoTokomna

YrneBoas! pacte-
HUU

OmnpeencHre HATMYKS CaxapoB B IUI0aX U
OBOIIAX.

[IpoBepka mpoTokosna

JIunner pacre-
HUHI

Tonkocnoiinas XxpomaTorpagus JUMHI0B
MOJICOJTHEYHOI'O MacJa.

[IpoBepka npoTokosna




Hyxneorunst 1 |MI3BIed4eHre HYKJIIEMHOBBIX KUCIOT U3 TKa- |[IpoBepka mporokona
HYKJICUHOBBIE HEW pacTeHui
KHCJIOTBI

®utoropmonsl  |Bnusiaue rub0epeniHa Ha akTUBHOCTH ruji-|[IpoBepka nporokosna
ponuTHYECKHX (PEPMEHTOB B 3€pPHOBKAX 3J1a-
KOB

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EeKTOB)
KypcoBbie paboThI - HE IPETYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 00eCIeYeHUs AJIs1 CAMOCTOSATEIbHOIH padoThl

00y4aroIUXCcH M0 JUCHUILIMHE (MOTYJII0)

IlepeueHp yueOHO-METOIUUECKOr0 00ecieueH s JUCIUIUIMHBI 110
Ne Bun CPC BBIIIOJTHEHUIO CAaMOCTOSITEIbHOU paboThI
1 2 3
1 |IlogroroBka pe- |[Meroanyeckue ykazaHHs 10 OpraHU3aLUU CaMOCTOSTEIbHOM pa-
depara 00THI IO AucIUIUINHE «BHOXMMUS pacTeHU», yTBEPKICHBI Kade-
pOi TeHEeTUKH, MUKPOOHOJIOTUU U OMOXUMUH, TPOTOKOI NeQ7 ot
21.03.2025 1.
2 |CamomnoaroroBka | MeTtoauuyeckue yka3zaHHs [0 OpraHU3aluu CaMOCTOSTEIbHOM pa-
CTYJICHTOB 00THI IO AUCIUIUTNHE «BHOXMMUS pacTeHU», YTBEPKICHBI Kade-
POl TeHEeTUKH, MUKPOOHOJIOTUU U OMOXUMUH, TPOTOKOI NeQ7 oT
21.03.2025 1.

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepHraibl JIA CaMOCTOSTEIbHON pa6OTBI O6y‘IaIOIJ_II/IXCH nu3

YuCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) npegocraBistoTcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(POpMALINU:

AyJasl)

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B ¢popMe ayauodaiina,

— paboTa B mape co CTyIeHTOM, He UMEIOIUM (PU3UUECKUX OTPaHUYECHUIN
JIist L ¢ HapyIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

JUist i1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (opme ayauodaiina,

— paboTa B mape co CTyIEeHTOM, He UMEIOIIUM (PH3HMUECKUX OTPaHUICHUH.

3. O6pa3oBaTe/ibHbIE TEXHOJOTHH, IPUMeEHsIeMble PU OCBOEHUM THCHHUIIMHBI (MO-

Jlexnusi-6ecena; KOHTPOJIMPYEMbIE MPENoiaBaTeieM JUCKYCCUU HCIIOJIb30BAHUE MYJIbTH-

MeIUHHOro 000PYAOBaHUS JUIsl IeMOHCTpallMK y4eOHOro MaTepHuaia B BUJE CXeM, TaOJul, pH-
CYHKOB U y4€OHBIX (PHIIbMOB.

I[J'ISI JiuL ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMH 300POBBA NPCAYCMOTPCHA OpraHU3alusd

KOHCYJbTAIIMM C MCIOJIb30BAHUEM DJIEKTPOHHOM TOYTHL. JIJIsl U1l ¢ HApYMIEHUSIMU 3PEHUS U
OTIOPHO-ABUTATEIHHOIO anmapaTa paboTa B mape co CTyJCHTOM, He UMEIOITUM (PHU3UIECKIX Orpa-
HUYEHUI.



HNuTepakTHBHBbIE 00pa3oBaTe/ibHbIE TEXHOJIOTHH,

[IpoGneMHas JeKIs; UCTIOTB30BaHUE MYIBbTHMEIUHHOTO O0OPYIOBAHMS JIJISl IEMOH-
CTpaluy y4eOHOro MaTepuasa B BUJI€ CXeM, TabJIUI, pUCYHKOB U y4EOHBIX (PHIIbMOB.

Jist Ui ¢ orpaHUYeHHBIMU BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTpPEHA OpraHu3aIus
KOHCYJIbTAIlM C HMCIOJIb30BAHUEM SJIEKTPOHHOW MOYTHI. (s NUIl ¢ HapyLIEHUSAMU 3pEHUS U
OTIOPHO-ABUTATEIHHOIO anmapaTa padboTa B mape co CTyJCHTOM, He UMEIONTUM (PH3UIECKIX Orpa-
HUYCHHM.

Jist Ui ¢ orpaHMYeHHBIMU BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHu3aIus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

KoJugnuyecTBo
JacoB

Buj 3ansarus
(1, 113, JIP)
8 JI

I/ICHOJIL3yeMLIe HHTEPAKTUBHLIC 06pa30-

Cemectp
BaTeJbHbIe TEXHOJIOTHH

Jlexuus-6ecena; UCIONB30BAHUE MYJIbTUME-
JUHHOTO 000pYyAOBaHUs AJIs JEMOHCTpa-
MU y4eOHOTO MaTepuaa B BUJIE CXeM, Tal-
JIAII 110 TeMaM: Iprupoaa aMMHOKHCIIOT B
pacTeHUsX, OCHOBHbIE MOHO- U JHcaxa-
pUABl PaCTEHUH, OCHOBHBIE TPYIIIIbI PACTH-
TENbHBIX JTUMUI0B, COJEPIKAHUE KUPO- U
BOOOPACTBOPHUMBIX BUTAMHUHOB B PACTUTCIIb-
HBIX IPOAYKTaX, (OTOCUHTETUYECKHE ITUT-
MCHTHI
KoHnTponupyemsie rpenogaBaTesiem JUCKyc- 4
CHH, HCTIOIb30BaHUE MYJIbTUMEIUITHOTO
000py1I0BaHUS JIJIsl AEMOHCTPALIUK Y4€0-
HOT'O MaTepHasa B BUAE CXeM, TaOJIHUII MO Te-
MaM: O€JIKM pacTeHH, yriIeBoIbl paCTeHUH,
JIMTIINAbI paCTeHHﬁ, OpTraHNYCCKUC KHUCIIOThI
U UX 00MeH

HUmoeo: 10

113

4. OueHo4YHbIe CPeACTBA ISl TEKYIEero KOHTPOJISl yCIeBaeMOCTH U MPOMeKYTOUHOI
aTTecTalMu.

OrneHoYHBIE CPECTBA MPeTHA3HAYCHBI JIS1 KOHTPOJIS U OLIEHKH 00pa30BaTeNbHbBIX J10-
CTHKEHUN 00YJarOIINXCsl, OCBOMBIIUX MPOrpaMMy yueOHON AUCIUTIIUHBI «buoxumus pacte-
HUNY.

O1eHOYHBIE CPEICTBA BKIIFOYAOT KOHTPOJIbHBIE MaTepUAIbI JIJIsl TPOBEICHUS TEKYIIIETO
KOHTPOJISI B JOpME BOIIPOCOB JJISl TOJATOTOBKU K MPAKTUUECKUM 3aHATHIM U IPOMEKYTOUHON
aTTecTanuu B (hopmMe BOIMPOCOB K 3a4ETy.

CTpyKTypa OlIEHOYHBIX CPEJCTB IJI TEKYIIei M MPOMEKYTOYHOH aTTecTalluu
HaunmenoBanue OIICHOYHOT'O CPEACTBA
IIpomerxyTouHas aTre-

Ne | Kox n HanmMeHOBaHUE
PesynbraTe! 00ydeHns

THYECKUMH 3HAHU-
SIMH OMOJIOTMH U KO-
JIOTHH,

PACTHUTEILHBIX KIIETOK; OCHOB-
HBIX XUMHYECKIX CBOHCTB Be-
IIECTB PAaCTCHUH; IIPOLIECCOB
MeTaboar3mMa OeJKoB, YIIIeBO-
JIOB Y JINMIHJIOB PACTEHUN;

/1 HWHIUKATOpa Texyruii KOHTPOJIb cramms
B pesynbrate n3ydenus yaed6- | Bompocs! s nmuce- Bomnpoc Ha 3a4ete
HOW JUCIUILTUHEI 00yJaro- MEHHOT0 ompoca 1o 1-50
HUIIK-3.1. Bnageer muicst: teme: [Ipeamer u 3a-
¢yHIaMeHTaIbHBIME | 3HAeT: (yHJaMEHTAIbHBIC T0- | a4l OMOXUMUH pac-
1 | MOHATHAMH M T€OpE- | HATHS ocoOeHHOCTeH cTpoeHust | TeHuit, DoTocuHTE3,

Bona u Munepans-

HBIE BEIECTBa, AMH-
HOKHCJIOTBI H OEJIKH,
Yrnesonpl, JIntmael,




CTPYKTYPBI U CBOICTB BELIECTB
BTOPUYHOTO MPOUCXOKACHUSL
YMeer: NpUMEHSTh Ha IIPaK-
TUKE TeOpeTUYEeCKHe 3HAaHUS 10
CTPOEHUIO PACTUTENIBHBIX KIIE-
TOK; OCHOBHBIM XUMHUECKUM
CBOMCTBaM BELLECTB PACTEHUH;
mporeccaM Meradbonmsma Oe-
KOB, YTJICBOZIOB H JINIIHJOB
pacTeHMit; CTPYKTYpE U CBOM-
CTBaM BEIIECTB BTOPUIHOTO
TIPOUCXOKACHUS

Bnaneer: coBpeMEHHBIMU Me-
TOJIaMH UCCIICI0OBaHUSA U MOJTY-
YeHust nH(opManuu o cTpoe-
HUU pacTUTENbHBIX KIETOK, OC-
HOBHBIX XUMUUYECKHX CBOMCTB
BEIIECTB PaCTEHUM

Hyxneornasl 1 HyK-
JICWHOBBIE KHCIIOTEI,
PuUTOropMOHBI
Pedepar
IIpakTuueckas pa-
6ota o reme: [pen-
MeT U 3aJa41 OHo-
XUMHUU PACTCHUH,
dorocuntes, Boma
Y MUHEpAJIbHBIE Be-
IecTBa, AMHHOKHC-
JIOTHI ¥ Oenku, YT-
seBoAsl, JInnuael,
Hyxiieotnasl 1 Hyk-
JIEMHOBBIE KUCIIOTHI,
DUTOrOpMOHBI

HIIK-3.2. Bmaneer
COBpeMCHHI)IMI/I
MpeICTaBICHUSIMHU
0 3aKOHOMEPHO-
CTSX pa3BUTHUA Op-
TaHUYIECKOTO MUPA;

B pesynbraTe usydenus yueo-
HOHN TUCHUILIMHBI 00y4ato-
IIUHACS:

3HaeT: 3aKOHOMEPHOCTH Pas3-
BUTHSI TIPOIIECCOB MeTabo-
nu3Ma OeNKOB, YIJIeBOJOB U
JIUIHOB PacTeHUH; GOTOCH-
creM [ u Il

Ymeer: nccienoBaTh CBOMCTBA
TIEPBUYHBIX ¥ BTOPUYHBIX Me-
Ta0OJIUTOB PaCTEHUH
Buiageer: HaBbIKamMu oOpa-
OOTKHM M aHAJIM3a TT0JTy4aeMBbIX
9KCTIEPUMEHTAIBHBIX JTAHHBIX

Bomnpocs! ans nuce-
MEHHOTO OIpoca Mo
teme: [Ipenmer u 3a-
a9y OMOXUMHUH pac-
TeHuit, PoTOCHHTES,
Bona u Munepans-
HBIE BEIIECTBA, AMHU-
HOKHCJIOTBI U OCJIKH,
YraeBonpl, JIunumael,
Hyxneoruas! 1 Hyk-
JICHHOBBIE KUCJIOTHI,
DUTOropMOHBI
Pedepar
[pakTudeckas pa-
6ota mo teme: [Ipen-
MET U 3a7a4u Ouo-
XVMHHU PACTEHUH,
dotocuntes, Boga
1 MUHEPAJIbHBIC Be-
IecTBa, AMHHOKHC-
JIOTHI ¥ OenKkH, YT-
JIeBobI, JINTIH OB,
Hyxsieotuasl u HyK-
JICMHOBBIC KHUCIIOTHI,
DUTOrOPMOHBI

Bomnpoc Ha 3a4ete
1-50

HUIIK-3.3. Ymeer uc-
10JIb30BATh 3HAHUE
3aKOHOMEPHOCTEH
OMOJIOTHYECKUX TIPO-
IIECCOB U SIBJICHUH,
JJIA TIOATOTOBKHU
HAYYHBIX IIPOCKTOB U
Hay4YHO-TEXHUYECKUX
OTYETOB

B pesynbrate usydenus yueo-
HOH TUCHUIIMHBI 00Yy4aro-
IIUHCS:

3HaeT: 3aKOHOMEpHOCTH O1o-
JIOTUYCCKUX MTPOUECCOB CUH-
T€3a PAaCTUTEJBHBIX OEIIKOB
JTUMHAI0B, (OTOCHHTE3A
Ymeer: onpenensTs nepBul-
HBIC U BTOPUYHBIC META0O0IUTEI
B PACTUTEIBHBIX TKaHIX
Bnapeer: npuémamu moucka
HOBBIX CBE/ICHUH B 001aCTH
OMOXMMUM PACTEHUH

Bomnpocs! ans nuck-
MEHHOTO OTpoca 1o
teme: [Ipenmer u 3a-
Jla9y OMOXUMHH pac-
Tenuit, DoTocuHTE3,
Bona u Munepans-
HbIE BellleCTBa, AMH-
HOKHCJIOTHI ¥ OCIIKH,
Vraneroapl, JIumuasr,
Hyxneoruas! 1 Hyk-
JICMHOBBIC KUCJIOTHI,
DUTOrOpMOHBI
Pedepar
IIpakTuueckas pa-
6ora mo teme: [Ipen-
MET U 3a7a4u Ouo-
XUMUU PacTEHUH,
dortocuntes, Bona

Bomnpoc Ha 3a4ete
1-50




Y MUHEpaJIbHbIE Be-
ImecTBa, AMHHOKHC-
JIOTHI U OenKku, YT-
neBoibl, JInmuapl,
Hyxneotuasr u Hyk-
JIEMHOBBIE KUCIIOTHI,
DUTOrOpMOHBI

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WM HHbIE MATEPUAJIbl, HE00X0AMMbIe 1JIsl OLleHKH
3HAHMi, YMeHHM i, HABBIKOB M (WJIH) ONBITA JeSAITEJbHOCTH, XapaKTePU3YyIOIIMX 3TANbI (op-
MHUPOBAHMS KOMIIETEHIIUI B Mpolecce 0CBOEHUs 00pa30BaTeIbHOI MPOrpamMMbl.

JIJ1st TOATOTOBKHU K TEKYIEMY KOHTPOJIIO 3HAHUM CTYACHTBI CAMOCTOSTEIBHO IIPOBEPSIIOT
CBOI1 ypOBEHb 3HAHUH 110 COOTBETCTBYIOLIEMY Pa3Aeny JUCIHUILIMHBI B paMKaX CAaMOKOHTPOJIS 110
MMPEAJIOKCHHBIM BOIIPOCAM K TCMAM.

Ilepeyennb BOPOCOB /11 NUCbMEHHOT0 KOHTPOJISI 3HAHUM CTYJ€HTOB HA MPAKTHYECKUX
3aHATUSX M0 U3YYaeMbIM TeMaM:

Tema 1. [Ipeamer u 3a1a4u OMOXMMHMHU PACTEeHHIT
1. [Tpenmer u 3agaun Ouoxumuu pacreHuid. Kpatkas ucropust pa3BUTHS OMOXUMHUH PACTCHHIA.
3HavyeHre OMOXUMHH PACTEHUH IS MPAKTUKU. MUp pacTeHH KaK HCTOYHHUK ITPOMBIIUICHHOTO
CBIPBS.
2. Bo3uukHoBeHue porocuHTe3a. @OTOCHHTETUIECKUE ITUTMEHTHI (XJI0PO(UILTBI, KapaTHHOUIBI,
(UKOOUIIMHBI ), UX CIICKTPHI MTOTJIOIICHHS.
3. Bo30yxaeHHbIe COCTOSTHUS XJIOpOQHILIA.
Tema 2. ®oTocuHTE3
4. MonynbHast opranu3anus (OTOCHHTETUUECKOT0 anmnapaTa. AHTEHHBIH KOMIUIEKC, peaKIInOH-
HBIU LIEHTP.
5. DneKTpoH-TpaHCHopTHAs 1emnb porocuHTe3a. [Ipeacrapinenns o COBMECTHOM (DYHKIITMOHHPO-
BaHUH JIBYX (POTOCUCTEM.
6. ®orocucrema lI: 1okanu3anus, KOMIOHEHTHI, TPAHCIIOPT AEKTPOHOB. KOHEUHbIE MPOAYKTHI.
7. Oxucnenue BOAbl, CTPYKTypa MaprasieBoro Kjacrtepa.
8. [lepenaua snextponoB Mexay OC I u OC 1. dorocucrema I: okanuzaius, KOMIIOHEHTHI,
TPAHCIOPT NEKTPOHOB. KOHEUHbIE MPOMYKTHL.
9. Rubis CO — ocuoHo#t pepment pukcarun CO2 (CTpyKTypa, aKTHBAIIHS).
10. Iuxn KanpBuHa: MEXaHU3M, CTEXMOMETPHS PEAKLIAH.
11. C4-tun dpoTocuHTE3a: MEXAHU3M, CTEXUOMETPHUSI PEAKITUH.
12. [Isixanue, ycToiiunBoe k iuaHuay. IIporeccsl cXoHble C IbIXaHUEM, HE CBsI3aHHBIE ¢ 00pa-
3oBaHueM ATO.
Tema 3. Bona 1 MuHepaibHbIe BellleCTBa
13. MonekynsipHasi CTpyKTypa U (U3UIECKHEe CBONCTBA BOBI. B3anMoaeicTBHE MOJIEKYJT BOJIBI
U OMOTIOIMMEPOB, THIpATALHS.
14. CocrosiHue BoAbI B KiIeTKE. Bosa, Kak CTpYKTYpHBIM KOMIIOHEHT PaCTUTEIbHOMN KIETKH, €€
y4JacThe B OMOXUMHUYECKUX PEaKIHSIX.
15. AxBanopuHbl (OeJIKM BOJHBIX KaHAJIOB), UX CTPYKTYpa, MPUHIIUIT pabOTHI.
16. [TorpeOHOCTH pacTeHUH B JIEMEHTaX MUHEepaJIbHOro uTaHus. CoJepKaHue U COOTHOIIEHUE
MUHEPATBHBIX 3JIEMEHTOB B [TIOYBE U PACTEHUSAX, KOHLIEHTPUPOBAHKE FJIEMEHTOB B TKAHAX pacTe-
HUsl. OyHKIMOHATIbHAS KIacCU(UKAIUS 2JIEMEHTOB MUHEPAIbHOTO MUTaHMUS.
17. Ponb Makpo371eMeHTOB (a30T, cepa, hochop, Kanuii, KanbIiil, MarHH).
18. Pons MUKPOIIEMEHTOB (3KeJI€30, ME/Ib, MapraHell, MOJIUO/IeH, IIMHK, 00p).
19. Hapymienus B MeTaboIM3Me pacCTEHUH MTPU HETOCTATKE MUKPOIJIEMEHTOB. DYHKITUHN «I10JI€3-
HBIX)» 3JIEMEHTOB: HaTPUH, XJIOP, KPEMHHUH, KOOAIIBT.



Tema 4. AMUHOKHCJIOTHI H 0€JIKH

20. Baxxneiilue npeaiiecCTBEHHUKY CUHTE3a aMUHOKHCIIOT.

21. buocuHTe3 NposiMHa U aprUHUHA.

22. AcniapTaT — NpeAleCTBEHHUK MSITH aMUHOKHUCIIOT (acmaparuHa, JIM3uHa, U30JeiIuHa, Tpeo-
HUHA, METHUOHHHA).

23. buocuntes ruapooOHBIX AMUHOKUCIIOT (QJIaHUHA, BAIMHA, JICHIIMHA).

24. [llukuMaTHbBIA IyTh CUHTE3a ApPOMAaTUYECKUX aMUHOKHCIIOT.

25. benku ceMsiH U TUCTheB pacTeHuit. OcoOEHHOCTH OETKOBOTO COCTaBa 3€PHOBBIX U 3epHO00-
OOBBIX KYJIBTYP.

26. OCOOCHHOCTH JICUCTBUS PACTUTEIBHBIX PepMeHTOB. [IpOMBITIIIEHHOE NCTIOIB30BaHNE PACTH-
TEIbHBIX (PEPMEHTOB.

Tema S. YrieBoasl pacTreHuit

27. OCHOBHBIE MOHO- W JIHCaxapubl paCTEHUH, X CBOMCTBa M GpyHKIMU. PadhuHO3a — OCHOB-
HOM TpUCaxapuj pacTCHUN.

28. Ilonucaxapuabl pacTeHHi. 3amacHbIe U CTPOUTENbHBIC TIOJTUCAXaPHIbL: KpaXMall, HHYIUH,
LEJUTI0J103a, TEMULIEIIII0I03a, IEKTHHOBBIE BELIECTBA, FAJIAKTAaHbl, KCUJIAHBL, CIIU3U U TYMMU;
CTpOEHHE, CBOMCTBA U (PYHKLIUU B PACTEHUSX.

29. buocuHTe3 NoNMcaxapu0B pacTCHUM.

30. CunTe3 KpaxMana U caxapo3sl.Peryssius cuaresa caxaposbl U Kpaxmaiia.

31. CuHTe3 1EI0103bI U KaJIJI03bI.

Tema 6. JIunuabl pacrenuii

32. CocraB u CBOMCTBA JIUIHUI0B MEMOpPAH PaCTUTENBHBIX KJIETOK

33. CuHTe3 )KUPHBIX KUCIOT de novo.

34. I'munepun-3-dpocdar, kKak npeAmecTBEHHUK B CHHTE3€ TIUICPOIAITHIOB.

35. CuHTe3 TpUaWITIUIIEPUHOB U METO/IbI YIIYUILIEHUSI UX CBOHCTB.

36. I'mMOKCUAATHBIN UK.

37. 3anacHble TUIUIBI U UX MOOMIIM3AIUS [l CHHTE3a I'eKCO3.

38. ConeprkaHue )KUPOB B CEMEHAX M IJI0JaX KYJIbTYPHBIX pacTeHU. CBONCTBAa OCHOBHBIX pac-
TUTENBHBIX Mace.

39. Ctepounbl pacTeHHI: UX CTPOEHHE, CBOMCTBA U (DYHKIIMU B PACTEHUSX.

Tema 7. HykjieoTuabl 1 HyKJI€HHOBbIE€ KHCJI0ThI

40. ITypuHOBBIE M1 MUPUMUINHOBBIE OCHOBAHMSL.

41. Hykneo3uapl 1 HyKJIEOTUBI: CTPYKTYpA, CUHTE3, (PYHKIUH.

42. Hyxneo3uamnonudochaTsl.

43. [luxknuveckre HyKJICOTU bl U KX POJIb.

44. HyxneotuaHbie KOQPEpMEHTHI U IEPEHOCUYUKH COSAUHEHUN, UX OCHOBHBIE TUITHI U OMOJIOTH-
4EeCKOE 3HAYCHHUE.

Tema 8. ®UTOrOpMOHBI

45. TopMoHalibHas perysus pocTa U pa3BUTHs pacTeHHi. AykcuHbl. buocunTes, oopa3zoBanue
KOHBIOTaTOB, JIETPaJalis ayKCUHOB. AKTUBHBIM TPAaHCIIOPT ayKCUHOB B PACTEHUSX.

46. HutokuHuuel. buocuures, 00pa3oBaHue KOHBIOTATOB, JAETPaaalus IUTOKHHIHOB. B3anumo-
JefiCTBUE ayKCUHOB M LIMTOKUHUHOB.

47. T'ub6epennunsl. [Iyrn 6uocunTe3a 1 MHOrooOpa3ue rudoOepesIMHOB.

48. AbcumsoBas kucnota. [lytn 6nocunte3a ABK B pacteHusx u B rpu6ax, ee meradommsm. Ou-
3MOJIOTHYECKOE IEHCTBHE: OCTAHOBKA POCTA, MOATOTOBKA K COCTOSIHUIO MOKOS. AKTUBU3ALINA
cuHTe3a 3anacHbixX BemecTB. ABK kak ropMoH abnoTHYECKOTo cTpecca.

49. Dtunen. buocunTtes stmieHa. Crienuduka 3TUIeHa Kak ra3000pa3HOro ropMoHa.

50. BpaccuHocTepoubl: OMOCHHTE3, MHOTOOOpa3ue.

Tembl pedepaToB:

1. [Ipou3BoHBIE MOHOCAXAPUIOB U MX POJIb B )KU3HU PACTCHUH.

2. 3amacHsIe MMOIMCaXapHuabl paCTCHUN — OCOOCHHOCTH CTPOSHUS U OMOCHHTE3A.

3. MHoroo06pa3sue CTPYKTYPHBIX MOJIUCAXaPHIIOB PACTCHUH, B3aUMOCBS3b CTPYKTYPhI U (DYHKITHH.



4. HenpoTeMHOTEHHBIE aMHHOKHUCIIOTBI, HX PAcIPOCTPaHEHUE B IPUPOJIE M HYHKIINH.

5. CpaBHUTEJBHBIN aHATH3 OSIIKOBOTO COCTABA JKHUBOTHBIX U PACTHTEILHBIX OPTaHH3MOB.

6. 3epHOOOOOBBIC PACTCHHS — BAXKHBIM UCTOYHHUK PACTUTEIHHBIX OCIIKOB.

7. MonekynsipHasi OpraHu3alusl yrieBoay3HAOMUX OENKOB KIETKU — JIGKTUHOB.

8. benku — MHTHOUTOPHI MPOTEONTUTHIESCKUX (PEPMEHTOB y PAaCTEHUH.

9. OCOOEHHOCTH JTUITUAHOTO COCTaBa PACTUTEIHHBIX OPTaHNU3MOB.

10.MeTabonmuieckast aKTUBHOCTD MTPOU3BOIHBIX KUPHBIX KUCIIOT — alleTOTEHUHOB, OKCHIIUITHOB, JKUP-
HBIX CITUPTOB.

11.Pois mummumoB B mportecce nepeaadi HHPOpMaIuy B KIIETKE.

12.9BoaronnoHHOE pa3Hoodpaszue GochOoNIMIHIHBIX CTPYKTYP KIETKH

3aveTHO-3K3aMeHAIIMOHHbIE MATEPHAJIbI 115l IPOMEKYTOUYHOMH aTTeCTALMI
Bonpoch! 1J1s1 MOATOTOBKY K 3a4eTy:

1. [IpeameT u 3agaun OnoXxuMuu pacteHuii. Kparkas uctopusi pa3BUTHsI OMOXUMHUH PACTECHUH.
3HavyeHre OMOXUMHH PACTEHHH IS IPAKTUKU. MUp pacTeHH KaK HCTOYHHUK ITPOMBIIUICHHOTO
CBIPBS.
2. Bo3uukHoBeHue porocunTe3a. @OTOCHHTETUIECKUE ITUTMEHTHI (XJI0PO(UILIBI, KapaTHHOUIHI,
(UKOOUIINHBI), X CHEKTPHI OTJIOMICHHUS.
3. Bo30yxkaeHHble coCTOsIHUS XJIopoduiia.
4. MonynbpHas opranu3anusi GOTOCHHTETUYECKOTO anmapara. AHTCHHbBIH KOMIUIEKC, peaKIHOH-
HBIU IIEHTP.
5. DneKTpoH-TpaHCHopTHAs 1enb GoTocuHTe3a. [IpencraBinenust 0 COBMECTHOM (YHKITHOHUPO-
BaHUU JABYX (POTOCHCTEM.
6. @orocucrema II: nokanu3anus, KOMIOHEHTHI, TPAHCIIOPT AIEKTPOHOB. KOHEUHbIE TPOTYKTHI.
7. OxucneHue BOJbl, CTPYKTypa MapraHieBoro Kiacrtepa.
8. [lepenaua snextponoB Mexay OC Il u OC 1. dorocucrema I: nokanuzaius, KOMIOHEHTHI,
TPAHCIOPT IEKTPOHOB. KOHEUHbIE MPOMYKTHI.
9. Rubis CO — ocuoBHo#t pepment pukcaru CO2 (CTpyKTypa, aKTHBAIIKA ).
10. Iuxn KanpBuHa: MEXaHU3M, CTEXMOMETPHS PEAKLIAH.
11. C4-tun dpoTocuHTE3a: MEXAHU3M, CTEXUOMETPHUSI PEAKITUH.
12. [lsixanue, ycroitunBoe k uaHuay. Ilpoueccel cxoaHble ¢ IbIXaHUEM, HE CBSI3aHHBIE C 00pa-
30BaHueM ATO.
13. MonekynsipHasi CTpyKTypa 1 (pu3nueckue cBoiicTBa BoJibl. BzaumoaeiicTBre MoaeKysn BOAbI
1 OMONOJIUMEPOB, THAPATALHUS.
14. Cocrosinue BozbI B KiIeTKe. Boza, Kak CTpyKTypHBIN KOMIIOHEHT PACTUTENNBHOM KIIETKH, €€
ydacTue B OMOXMMHUYECKUX PEaKLUsX.
15. AkBanopuHsl (OeNKH BOJHBIX KaHAJIOB), UX CTPYKTYypa, IPUHLUI pabOThI.
16. IloTpeOHOCTH pacTeHUi B AI€MEHTaX MUHEpaJIbHOTO nuTanus. CoaepkaHue U COOTHOLICHHE
MUHEPAIBHBIX 3JIEMEHTOB B [TI0YBE U PACTEHUSX, KOHLIEHTPUPOBAHUE 3JIEMEHTOB B TKAHSX pacTe-
Hus. yHKIMOHANBHAS KIacCU(PUKAIUS 3JIEMEHTOB MUHEPAJIbHOTO MMUTAHUS.
17. Posb MakpossieMeHToB (a30T, cepa, hocdop, Kaauii, Kanblui, MarHui).
18. Potb MUKpO3JIEMEHTOB (3Keie30, Me/b, MapTaHell, MOJIUO/ICH, IIUHK, 00D).
19. Hapymienus B MeTabosin3Me pacTeHUN IpU HEJOCTAaTKe MUKPO3IeMeHTOB. DyHKINM «10J1e3-
HBIX» DJIEMEHTOB: HATPUM, XJIOP, KPEMHUH, KOOAIIBT.
20. Baxxneiue npeaieCTBEHHUKA CHHTE3a aMUHOKHCIIOT.
21. buocuHTE3 IPOIMHA U APTUHUHA.
22. AcnapraT — npeaIIeCTBEHHUK IISITH aMUHOKHUCIIOT (acniaparuia, JM3uHa, N30JICHIMHA, TPEO-
HUHA, METHOHUHA).
23. buocunTes ruapooOHBIX AMUHOKUCIIOT (QJIaHUHA, BAJIMHA, JICHIIMHA).
24. [IIluKkuMaTHBIA IyTh CHHTE3a apOMAaTUYECKUX aMUHOKHCIIOT.
25. benku ceMsiH U TUCTheB pacTeHuii. OcoOeHHOCTH OETKOBOTO COCTaBa 3€PHOBBIX U 3€pHO00-
OOBBIX KYJIBTYP.



26. OcoOEHHOCTH JEHCTBUS PACTUTEIBHBIX (hepMEHTOB. [IpOMBITIUIEHHOE UCTTOIH30BAaHNUE PACTH-
TEJIbHBIX ()EPMEHTOB.
27. OCHOBHBIE MOHO- W JIHCaxapHubl paCTEHUH, X CBOMCTBa M GpyHKIMU. PadhuHO3a — OCHOB-
HOM TpUcCaxapuj pacTCHUMN.
28. Ilonucaxapuabl pacTeHHi. 3amacHble U CTPOUTENbHBIC TIOJUCAXapPHUIbl: KpaxXMall, HHYIUH,
LIEJUTI0J103a, TEMULIEIIII0II03a, IEKTUHOBBIE BELIECTBA, FAJIAKTAHbl, KCUJIAHBL, CIIU3U U TYMMU;
CTpOEHHE, CBOMCTBA U (PYHKLIUU B PACTEHUSIX.
29. buocuHTe3 NONMCaxapru0B PaCTEHUM.
30. CunTe3 KpaxMana U caxapo3bl.Peryssius cuaresa caxaposbl 1 Kpaxmaiia.
31. CuHTe3 LENIH0103bI U KaJIJIO03bI.
32. CocraB u CBOMCTBA JUMUI0B MEMOpPAH paCTUTENbHBIX KIETOK
33. CuHTe3 )KUPHBIX KUCIOT de novo.
34. I'muuepun-3-dpocdar, kak npeAnIeCTBEHHUK B CUHTE3€ TIUIEPOJIUITUIOB.
35. CuHTE3 TPpUAMITIIMLIEPUHOB U METO/IbI YIIYUILIEHUS! UX CBOMCTB.
36. ' mnoKcUIaTHBIN 1K,
37. 3anacHble JIMIKBI U UX MOOUIN3ALUs JJIsl CUHTE3a IeKCOo3.
38. ConeprkaHue )KMPOB B CEMEHAX M IJI0J1aX KYIbTYPHBIX pacTeHuil. CBOWCTBAa OCHOBHBIX pac-
TUTEJbHBIX Macel.
39. Ctepouabl pacTeHHIl: UX CTPOEHHE, CBOMCTBA U (DYHKIIUU B PACTCHUSX.
40. ITypuHOBBIE M1 MUPUMUINHOBBIE OCHOBAHMSL.
41. Hyksieo3upl U HyKJICOTH/IBI: CTPYKTYpPa, CUHTE3, (D YHKIUH.
42. HyxneosuamnonudocdaTsl.
43. luxknuveckre HyKJICOTU bl U UX POJIb.
44. HyxneoTtuabie KOQPEpMEHTHI U IEPEHOCYUKH COSTMHEHUH, UX OCHOBHBIC THUITBI U OUOJIOTH-
YecKoe 3HaYCHHE.
45. 'opMoHanbpHast PETYJISIUS POCTa U Pa3BUTUSI pacTeHUN. AyKCHUHBI. buocuuTes, 00pa3oBaHue
KOHBIOT'aTOB, I€Tpajalis ayKCUHOB. AKTUBHBIN TPAaHCIIOPT ayKCUHOB B PACTCHMSIX.
46. LlutoxuHuHbl. buocunTes, o0pazoBaHNe KOHBIOraTOB, AeTpajalus HUTOKMHUHOB. B3anmo-
JENCTBUE AyKCUHOB U LINTOKUHUHOB.
47. I'n66epennunsl. [Iyru 6nocunTe3a 1 MHOrooOpasue rud0epeInHOB.
48. AGcumsosas kucinota. [Tyt 6uocuntesa ABK B pactenusix u B rpubax, ee meradonusm. Ou-
3MOJIOTHYECKOE JIEUCTBHE: OCTAHOBKA POCTA, MOATOTOBKA K COCTOSIHUIO MOKOS. AKTUBU3AIIMS
CHHTe3a 3anacHbIX BemecTB. ABK kak ropmon abuoruyeckoro crpecca.
49. Otunen. buocunres stunena. Cneuuduka 3TUIeHa Kak ra3000pa3HOro ropMoHa.
50. Bpaccunoctepouibl: OMOCHHTE3, MHOTOOOpasme.
Kpurtepuu oneHuBanus no 3avery:

«3aumenoy MOITy4YaeT CTYJEHT, €CJIA OH JIaJl IIOJHBIN, pa3BEPHYTHII OTBET HA BCE BOIIPOCHI
WIM €CIIM OH JaJl HEMOJIHbIE WJIM HETOYHBIE OTBEThl, HO OTBETHJI HA YTOYHSIOIINE BOMPOCHI, a
TaK)K€ BBIIIOJHWI IIPOrpaMMy 3aHITHH.

«He 3aumeno» momy4daeT CTYAEHT, €CJIM OH J1ajl HEeMOJHbIE WJIM HETOUHbIE OTBETHl U HE
OTBETUJI Ha YTOUYHSIOLIUE BOIIPOCHI, €CJIM OH HE OTBETUJI HU HA OJIUH BOIPOC, & TAKXKE HE BBINOJI-
HUJI IPOTPaMMY 3aHATHH.

OneHouHble cpeAcTBa A MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUYECKHX 0COOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS AOMOIHUTENBHOE BpEeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

[Ipornetypa olieHUBaHMS pe3yabTaTOB 00yUEHHsI MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCIUILIMHE (MOYIIIO) IPEeyCMaTpUBaeT peocTaBlieHue nHhopma-
M B hopMax, alanTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATHUS HH(POPMAIIUH:

Jlig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

JIyig U1l ¢ HapyIICHUSMHU CiyXa:



— B IIeYaTHOM (opme,

JList i1 ¢ HapyHIeHUs MU ONIOPHO-/IBUTATEIBHOTO anmnapara:

— B IIeYaTHOM (opme,

JlaHHBIN MepedeHb MOXKET OBbITh KOHKPETU3HPOBAH B 3aBUCUMOCTU OT KOHTUHTECHTA 00Y-
YaKOMINXCA.

5. IlepedyeHb OCHOBHOM M I0NIOJHHUTEJIBHOH YUeOHOI JTUTepaTypbl, HeOOXOAMMOM 115
OCBOEHMS IMCHUILIMHBI (MOTYJIs).

5.1 YueOnas qurepartypa

1. Bonsiaen A. I1.. deHOJIBHBIC COSTMHEHUS B KU3HEICATCILHOCTH PACTCHHH [ DJIeK-
TpOHHBIIA pecypc] / Munck: benopycckast Hayka, 2013. -284c.
http://biblioclub.ru/index.php?page=book&id=142423

2. [laposa E. V1. AHTHOKCHIAHTHI pacTeHHIA: yaeOHOE TocoOue [ DIeKTPOHHEIH pecypc] /
Cankr-Ilerepoypr: M3natensctBo Cankr-IlerepOyprcekoro 'ocynapcTBeHHOTO YHUBEPCUTETA,
2016. -140c. http://biblioclub.ru/index.php?page=book&id=458111

3. buoxumust pacTeHuii: BTOpUYHBI 00MeH: yueOHoe mocobue it By30B / I'. I'. bopu-
coBa, A. A. Epmomnn, M. I'. Manesa, H. B. Uykuna ; mog oour. pen. I'. I'. bopucooit. — M. :
UznatensctBo FOpaiit, 2018. — 128 ¢. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-
534-07550-2. — Pexwum goctyma : Www.biblio-online.ru/book/E2A25647-80E7-49C7-81D2-
6072F46D5633

4. Poroxxun B. B. IIpaktukym 1o 6moxuMuu: yaeOHOe mocoOue Jisi CTyIeHTOB By30B / B.
B. Poroxun. - Cankr-IlerepOypr [u ap.] : Jlans, 2013. - 539 c. - (Yuebnuku s By3oB. Crenu-
aybHAas uTepaTypa). - bubmuorp.: c. 523-528. - ISBN 9785811415861 : 1100.00.

Jl51 ocBOEHHS AUCHMILTUHBI HHBAIMIAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
37I0POBbSI MUMEIOTCS M3JAHHUS B DJEKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTECYHOU CHCTEME
«FOpaiimy.

5.2. Ilepuoanyeckasi JMTEPaATYpa

HaszBanue uznanus [lepuonnu- MecTto 3a Kakue rojbl XpaHUTCs
HOCTb BbIXOJIa | XpaHEHUS
(B ronm)
buonorus.PedeparuBnsrii xyp- 12 PX 1970-2020 Nel-2
Har.BUHUTHU
Buooprannyeckas Xumus 6 q3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 momyr.)
buoxumus 12 3 1944-45, 1947 — 2018 (1momyr.)
BectHuk skonorndyeckoro oopa- I3 1999 Ne 3, 2000-2006, 2007 Ne 1, 3-
30Bauus B Poccnu 4,2008-2010, 2011 Ne 1-3, 2012,
2013 Ne 3, 2014-2016, 2017 Nel

I'eneTuka 12 I3 1965- 2016, 2017 Ne 1-6
XKypnan oOmieli Ouonorun 6 43 2009-2017 Ne 1-3, 2018 (1 noayr.)
3aiuTa OKpyKaroliei cpeibl B 43 2008 Ne7-12, 2009- 2012, 2013 Ne 7-
He(Tera3oBoM KOMILIEKCE 12, 2014-2015,2017 Ne 1-3
Uzsectus PAH (mo 1993 r. Uz- 6 3 2009-2018 (1 momyr.)
Bectuss AH CCCP). Cepust:
buonornueckas
MorekynspHasi OHOJIOTHSI 6 43 2008- 2016, 2017 Ne 1-3
[puknagHas OMOXUMUS U MUK- 6 43 2008- 2013, 2014 Ne 1-5, 2015-
poOuosorus 2016, 2017 Ne 1-3
Ycnexu coBpeMeHHOH O1oJ10- 6 43 2008-2017
THH
Oxonorus 6 43 2009-2018(1 momyr.)
DKOJIOTHUS U KU3Hb 12 u3 2003-2012



http://biblioclub.ru/index.php?page=book&id=142423
http://biblioclub.ru/index.php?page=book&id=458111
http://www.biblio-online.ru/book/E2A25647-80E7-49C7-81D2-6072F46D5633
http://www.biblio-online.ru/book/E2A25647-80E7-49C7-81D2-6072F46D5633

1. Bazser nannbix komnaauu «VIBUC» https://eivis.ru/
2. DnexrponHas o6ubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NHTepHeT-pecypchbl, B TOM YHCJie COBpeMeHHbIe NMpodeccuoHaibHbIe 0a3bl JaHHBIX H
HH(OPMANMOHHbIE CIPABOYHbIE CHCTEMbI

Inekmponno-ouonuomeynsvie cucmemut (35C):

1. O6pasoBatenbhas miardopma «FOPAWT» https://urait.ru/

2. 9bC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. DBC «BOOK.ruy» https://www.book.ru

4. 9BC «ZNANIUM» https://znanium.ru/

5. ObC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuoie 6azvt Oannvlx

1. BupryanbsHblii unTanpHbIN 3251 Poccuiickoii rocynapcrBennoi 6nbanorexu (PI'B)
https:/Idiss.rsl.ru/

2. HanmonainpHas ayieKTpoHHast oubimoreka https://rusneb.ru/

3. Hayunast snextponnas 6ubianoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/

4. TTomHOTEKCTOBAs KOJIICKIUS )KypHaIoB Ha riargopme PIIHU (DnekTpoHHbBIE BepCcHU Hay4-
HbIX *KypHainoB PAH) https://journals.rcsi.science/

5. [Ipe3unentckas 6ubmmoreka um. b.H. Expumna https://www.prlib.ru/

6. Yuuepcurerckas nundopmannonnas cucreMma POCCHUS (YUC Poccust)
http://uisrussia.msu.ru

7. Kypnains! u3natensctsa Wiley https://onlinelibrary.wiley.com/

8. [NomHoTekcToBas koyutekuus KHur eBook Collections m3garensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. NonmHoTekcToBas koyuteknus kKHur EBSCO eBook (rinyouna apxusa: 2011-2023 rr.)
https://books.kubsu.ru/

10. Pecypcst Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza manusix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. 5] Academic Reference https://ar.over-
sea.cnki.net/

13. [NommHOTEKCTOBBIE apXWBBI BEAYIINX 3aIlaJHBIX HAYIHBIX KYpHaI0B Ha Poccuiickoii miat-
¢dopme HayunbIx xxypHanoB HOMKOH http://archive.neicon.ru

Hudpopmayuonnvie cnpagounvie cucmembol
1. Koncynbrant [lnroc - cipaBoyHasi mpaBoBasi cUCTeMa (AOCTYII O JIOKAIbHON CETH ¢ KOMIIBIO-
TEpPOB OMOTUOTEKH )

Pecypcol c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AMepukaHcKas mateHTHas 0a3a gaHHbIX _http://www.uspto.gov/patft/

3. Jlekropuym TB - Buaeosexiun Beaymux JexktopoB Poccuu http://www.lektorium.tv/
4. Freedom Collection — moaHOTEKCTOBasI KOJIEKIIMS JIEKTPOHHBIX )KYPHAJIOB U3/1aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuHCTEpCTBO HayKH U BBICIIEro oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

6. denepanbHelii nopran "Poccuiickoe oopazoBanue" http://www.edu.ru/;

7. IIpoext ['ocynapcTBEHHOr0 HHCTUTYTA pyccKkoro si3bika uMeHu A.C. [lymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CripaBouHO-uHMOpMaIHOHHBIH mopTtan "Pycckuit s3e1k" http://gramota.ru/;

9. CnoBapu u sukIoneanu http://dic.academic.ru/;

10. O6pa3zoBarenpHbIi mopran "Yueba" http://www.ucheba.com/.
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Coocmeennuvle 31eKkmponHble 00pazosamenvhsle U unghopmayuonuste pecypcot Kyol'yY

1. Dnekrponnsbiii Katamor Hayunoit 6ubarorexu KyoI'V http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubmuoreka TpynoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTKpbITast cpeaa MOAYIILHOTO AuHaMu4eckoro ooyuenus Kyol'Y  https://openedu.kubsu.ru/
4. ba3za yueOHBIX TUIaHOB, y4eOHO-METOMYECKUX KOMILIEKCOB, MyOJIMKAIMi 1 KOHPEepEHITHIA
http://infoneeds.kubsu.ru/

5. DnekTpoHHbIH apxuB gokymenToB KyoI'Y http://docspace.kubsu.ru/

6. MeToanueckue yKa3aHus /sl 00y4alOUIUXCsl M0 OCBOEHUIO TUCIMILTHHBI (MOTYJIs)
IMoaroroBka K NpakTUYeCKUM 3aHATHAM

CtyaeHTsbl, He UMEIOIIHE PU3NUECKUX OTPaHUYCHUHN JOJIKHBI:

1.03HaKOMUTKCS C TEMOM, 11EJIbIO, 3a7ja4aMH padOTHI;

2.03HaKOMUTBCSA € MPEAJIOKEHHBIMH TEOPETUHICCKUMHU BOIIPOCAMHU

3.MI3y4nTh COOTBETCTBYIOIINH JIEKIIMOHHBIA MaTepHa;

4.VI3y4uTh OCHOBHYIO JINTEPATYPy B COOTBETCTBUH C TEMOU U CITUCKOM;

5.M3yuuTh JOMOTHUTENBHYIO JIUTEPATYPY B COOTBETCTBUH C TEMOW U CIIUCKOM;
6.03HaKOMUTBLCS ¢ padOTaMH U XOJIOM UX BBIMIOJTHEHUS,

7.0O3HaKOMUTBCS C 000PYJOBaHHUEM;

8. BBITIOJIHUTE Mpe/ITI0KEHHBIE 33]JaHUsI B COOTBETCTBUH C X0JIOM PaOOTHI,

9.ITucbMeHHO OPOPMUTH MPAKTUICCKYIO pa0OTY, CIACNATh CTPYKTYPHUPOBAHHEBIC BBIBOIBI

Hanucanue pedepara

Bri0op TeMbl pedepara ocyiiecTBiIseTCs MpernojiaBaTesieM B paMKax M3ydaeMou AucLu-
IUTMHBI UCXO/1s U3 UHTEpeCOB cTyieHToB. [Ipexie yem BeIOpaTh TeMy pedepara, CTyIAEHTY HeoO-
XOJIMMO BBISICHUTH CBOI MHTEpEC, ONPEIeNUTh, HaJl Kakoi po0seMoil oH xoten Obl mopaboTars,
OoJee ri1yooKo ee U3yUuTh.

Lenb pedepata — npuoOpeTeHHNE CTYIEHTAMU HaBBIKOB CAMOCTOSITENIbHON pabOThI IO MO/-
0opy, U3yUCHUIO, aHAIU3Y U 00O0OIIIEHUIO TUTEPATYPHBIX NCTOYHHUKOB.

O0mwem pedepata coctaBisieT 7-15 cTpaHUIl MAIIMHOIIUCHOTO TEKCTA.

Kpurepuu onenku pedepara:

- COOTBETCTBHE COACPKAHMS TEME.

- [IpaBUIBHOCTE M MOJTHOTA UCTIOIB30BAaHUS HCTOYHHUKOB.

- CootBetcTBHE 0popMIIeHHS pedepaTa cTaHIapTaM.

[To yemoTpeHnuto npenoaaBarens pedepaTsl MOTYT OBITH MPEACTABIEHBl HA CEMUHApaXx, a
TaKXe UCIOJIb30BAThCS KaK 3a4eTHbIE pabOThI IO MPOMIEHHBIM TEMaM.

[Ipouecc BrINoNHEHUs pedepara COCTOUT U3 CIAEAYIOUINX ITAIOB:

1. ITox6op nurepatypsl O U30paHHOM TeMe M 03HAKOMJICHHE C BHIOPAaHHBIMHU UCTOYHHU-
KaMH.

2. CocraBieHue 1iaHa pedepara.

3. 3ydyeHne oTOOpaHHBIX JIUTEPATYPHBIX HCTOUHUKOB.

4. Hanincanue tekcTa pedepara.

5. Odopmnenue pedepara.

O0s3aTenbHBIMH JIEMEHTaMU pedepara sBISIOTCS:

1. TutynbHBIHN TUCT.

2. OrnaBneHue.

3. Beenenue.

4. OcHOBHas 4acTh JJOKYMEHTA.

5. 3akio4eHue.

6. CriucoK MCTOJIb30BaHHBIX UCTOYHHUKOB (JIUTEpaTypa, CauThl U T.1.).
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https://openedu.kubsu.ru/
http://infoneeds.kubsu.ru/
http://infoneeds.kubsu.ru/
http://docspace.kubsu.ru/
http://docspace.kubsu.ru/
http://docspace.kubsu.ru/

Beeoenue nomxHo conepikarh KPaTKYIO OLIEHKY COCTOSIHUS HCCIIEAYEMOT0 BOIIpOca, Mpo-
0JIeMbI U aKTYaJIbHOCTh BBIOPAHHOM TEMBI, IIeIN U 33]Ia4H UCCIIeIOBaHUI, 00bEKTa U TIpeaMeTa
HCCJICIOBAHHM UCITOJIb3yEeMbIE METO/IbI, METOIUKH M TEXHOJIOTHH, OIICHKY MTPaKTUIECKOW 3HAYH-
MOCTH TMOJIYYEHHBIX pe3yabTaToB. OObeM BBEEHUS JIOJKEH OBITh HEe OoJiee 3-5 cTpaHwmIl mevar-
HOTO TEKCTA.

B ocnoenoii wacmu npuBOIST TaHHBIE, OTPAKAIOLIME CYITHOCTh U OCHOBHBIE PE3YJIb-
TaThI BEIIOJTHEHHON PaOOTEHI.

OcHOBHas 4acThb JOJDKHA COICPIKATh:

- 000CHOBaHME BRIOPAHHOW TEMbI (HAIIPABIICHUS UCCIICIOBAHUS ), METOBI PEIICHUS 3a-
Jla4d, OTMCAaHNE BEIOPAHHOW METOUKU TIPOBEICHHS SKCIICPUMEHTA;

- TEOPETUYECKUE U IKCIIEPUMEHTAIILHBIC NCCIICIOBAHUS;

- 000011IeH1E U OLIEHKY Pe3y/IbTaTOB UCCIIEAOBAHMI, BKIIFOUAIOLIUX OLIEHKY MOJHOTHI pe-
[IEHUs] IOCTABJICHHOM 3a/1a4H.

3aknouenue NOMHKHO COAEPKATh KPATKUE BBIBOABI IO PE3yNIbTaTaM BBIIOJIHEHHBIX UC-
CJIETOBaHMI U OIICHKY MOJIHOTHI PEIICHUS TOCTABICHHBIX 3a/1a4.

Cnucok ucnonb308aHHbIX UHMPOPMAYUOHHBIX UCMOYHUKOE (IUTEPATYpa, CAUTHI U T.1.)
JOJI’KEH OBITh COCTABIIEH B COOTBETCTBHH ¢ MosioxkeHneM «O01ie TpeboBaHus U MpaBuiia co-
cTaBJieHUs Oubnuorpadun» u coaepaTh OudbnuorpaduyecKkue CBeIeHUs O TUTEPATYPHBIX UC-
TOYHHUKAX.

B npunoxxenust MOryT ObITh BKIIIOUYCHBI:

- WJUTFOCTPAIIMU BCIIOMOTaTeIbHOTO XapaKTepa;

- UHCTPYKIIUU U METOJUKH, pa3pabOTaHHBIE B IIPOIIECCE BBHIIOJHEHUS Pa0OTHI;

- Ta0JIUIIBI BCTIOMOTATEIbHBIX IU(PPOBBIX JTAHHBIX.

PaboTa nomkHa OBITh JIOTHYECKHU BhIIEp)KaHA, B HEW COOJIIOIAI0TCS €AMHCTBO CTUJIS U3-
ToKeHus1, obecnieueHa opporpaduyueckasi, CHHTAKCHUECKasi, CTUJIMCTUYECKAsi TPAMOTHOCTb.

CamocTosiTeILHAs MOATOTOBKA

1. O3snakomwuThbcs ¢ TemMoii U Bonpocamu CP;

2. VI3y4uTh OCHOBHYIO JIUTEPATYPY B COOTBETCTBHH C TEMOU U CITHCKOM;

3. M3yuuTh HOMOTHUTENBHYIO IUTEPATYPY B COOTBETCTBUH C TEMOW U CIIHCKOM,;

B ocBoeHWW NUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbsS OOMBINIOE 3HAYCHHE HMEeT HHJIWBHJyalbHas y4deOHas paboTa (KOHCYIbTAallUM) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONUM HHIUBHyaTU3aIMNd O0yYCHUS W YCTAHOBJIICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OOYyYaroIIUMCS WHBAIUIOM WM JUIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTepuajibHO-TEXHUYECKOe o0ecrnevyeHue 1mo M CuuIInae (MoayJir0)

HanmeHoBanue crieliuaibHBIX
TOMEIIECHHI

OCHAaIIEHHOCTD CIIEIUAIbHBIX
TMOMEIICHH I

Hepequb JIMOCH3UOHHOTO IIPO-
I'paMMHOI'O obecreueHust

VYueOHble ayUTOPHHU JUISl TIPOBEJIe-
HUS 3aHATHH JIEKITMOHHOTO THTIA
Aynutopus 431

Meobenb: yueOHas MeOeb.
TexHnudgeckue cpencTsa 00ydeHus:
WHTEPAKTUBHBI KOMIUIEKC B CO-
CTaBe:  WHTEpaKTUBHAs  JIOCKa
Projecta, HTEpaKTUBHBIN KOPOTKO-
¢doxycHsIit mpoexTop Epson, nutep-
aKTUBHAs TpHOyHA C MUKPO(OHAMH,
BUjieOKaMepa JUIs  KOH(EpeHUHH,
JOKyMEHT-Kamepa, 3BYKOBOe€ 000-
pyJoBaHue; BBIX0J B ceTb HTEpHET

Microsoft Windows
Microsoft Office




VYueOHble ayUuTOPHHU JUISl TIPOBEJIE-
HUS 3aHATUI CEMHUHApCKOTO THIIA,
TPYNIOBBIX W HWHAWUBHIYAIbHBIX
KOHCYJIbTAIMH{, TEKYILIETr0 KOHTPOJIS
U IPOMEXYTOUYHON aTTeCTALUH
Aynuropus 430

Meb6enb: yueOHast MeOeb.
TexHu4eckue cpeacTBa 00yUEHHS:
II9BM npenopasatens | mT. ¢ BBI-
XOJ/IOM B HHTEPHET

Microsoft Windows
Microsoft Office

VYueOHble ayUTOPHU ISl TIPOBEJIE-
HUS IIPAKTHYECKUX padoT.
Aynutopus 431

Meobernb: yueOHas MeOeb.
TexHU4ecKue cpeaAcTBa O0YICHHS:
9KpaH, IPOEKTOP, KOMIBIOTED
Obopynosanne: pH-metp Hanna
Instruments  pH211,  DOxcmept
001.301; KOJX-TEKTOpPHI (PpaKITHii;
cuektpoHom-204,  cmexrpodoTo-
METp CKAa-HUPYIOIUN [BYIY4€BOU
LEKI SS21 UV; roMoreHusaropsl;
tepmoctatr LIOP LB-140; nenrpu-
¢yra madopatopuas 1[JITuM-80-2S;
mKad CymIMIbHBINA; MIKad BBITIK-
HOH, 03aTop aBTOMAa-TUYEeCKUi 1-
KaHaJIbHBIH BapbUPyeMOro o0bema
10-100mxr BIOHIT Sartorius - 10
IWT., J03aTOp aBTOMaTHYecKuu 1-
KaHaJIbHBIH BapbUPyeMOro o0bema
100-1000mkn BIOHIT Sartorius -
13 wT., 703aTOp aBTOMAaTU4ECKHi |-
KaHaJIbHBIH BapbUpyeMOro o0bema
500-5000mkn BIOHIT Sartorius — 8
LIT., JJA0OPaTOpHBIE 3JIEKTPOHHBIC
Becel OHAUS SPX123, ma-6opa-
TOPHBIE JNEKTPOHHBIE BECHI
OHAUS SPX421). KoM-IIJIeKThI Jia-
060paTopHOTO OMOXUMITYECKOTO
obopynoBaHus (IpOOUPKH, MEPHEIE
MIPOOUPKH, CTYIIKH, TIECTUKH, CIIHP-
TOBKH,  Jep)KaTeiad,  IHUIETKH,
Ha0OpBHI pEaKTHBOB

Microsoft Windows
Microsoft Office

Z[J'ISI CaMOCTOSITEILHOM pa6OTBI 06y‘IaIOH_II/IXC$I npeaAyCMOTPCHBI TOMCHICHUS, YKOMIIJICK-
TOBAaHHBIC CHGHI/IaHI/ISI/IpOBaHHOﬁ M€6GJ'II)IO, OCHaAllICHHBIC KOMHI)IOTepHOI\/JI TEXHHUKOH C BO3MOKHO-
CThIO MOAKIIFOYCHHUA K CCTU «I/IHTepHeT» 1 00ecCIIeueHHEM A0CTYyIIa B 3JICKTPOHHYIO I/IH(I)OpMaI_[I/I-

OHHO-00pa30BaTEIBLHYIO CPETy YHUBEPCHUTETA.

HaumenoBanue nomemeHui ais
CaMOCTOSTENIFHON paboOTHI 00yJaro-

OcCHaIIeHHOCTh TIOMEIEHUH 115
CaMOCTOSTENIFHON pabOTHI 00yYaro-

IlepeueHb NTULIEH3MOHHOTO NPO-
TpPaMMHOT0 00ecTiedeHUs

TEXHHKa C TIOIKIIIOUCHHEM K HH(POP-
MalMOHHO-KOMMYHHKAI[HOHHOM
cetn «VHTEpHET» M NOCTYIIOM B
3JIEKTPOHHYIO HH(POPMAITMOHHO-00-
pa3oBaTenbHYyl0 cpexy oOpa3oBa-
TEJIFHOW  OpraHW3anuu, BebO-Ka-
Mepbl, KOMMYHHKAIIHOHHOE 000py-
JIOBaHKE, 00eCeYnBaroIIee JOCTYII
K CeTH HMHTEpHET (IIPOBOJIHOE CO-
eIMHEeHNe U OeCIPOBOJHOE COENH-
Henue 1o TexHosgorun Wi-Fi)

X CSI TIAXCS
[Momemenune it camocTosiTeNnbHOW | Mebenb: yueOHas meberb Microsoft Windows
pabotsl ob0yuatomuxcs (uuransHbiii | Kommtekt  cnenumanusuposannoii | Microsoft Office
3an Hay4Hoit 6ubianoTexn) MeOesH: KOMITbIOTEPHBIE CTOJIbI

O6opynoBaHue: KOMITBIOTEPHAS

Ilomenienre st CaMOCTOSATEIIBHOM
paboTh ooy4atonuxcs (ayn.437a)

Meobernb: yuebHas MeOenb

Microsoft Windows
Microsoft Office




ObopynoBaHue: KOMITBIOTEPHAS
TEXHHUKA C IOJKITF0UYCHHEM K HHDOP-
MAaI[MOHHO-KOMM YHUKAIIUOHHOU
cetn «MHTEpHET» W JOCTYNOM B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00-
pa3oBaTeNbHYIO cpeny o0Opa3oBa-
TEJIbHOM OpraHu3alui, KOMMYHHKa-
OHOHHOE 000pyAOBaHMe, 00ecedn-
BaloIllee JOCTYIl K CETH WHTEPHET
(mpoBomHOE coennHEHHE U Oecrpo-
BOJIHOE COEIUHEHNE 10 TEXHOJIOIMHI
Wi-Fi), mynsTHUMenuiiHBIA  Te-
JICOKpaH




