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Mporpammy oucumnnuHbl paspabotan(a)(1) cTapwuii npenogasaTenb, K.H. XycHeTanHosa J1.3.
Kadpenpa 6oTaHukm 1 omM3nonornm pacteHuin otaeneHne buonorum n GruotexHonorum
Landysh.Husnetdinova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb amcumnnuHbl: NoAroToBMTL CneumanncToB B obnactu cneukypca "Xvmums BTOPUYHbIX
MeTabonutos", obnanarowmx rnyboknMmn oyHAAMEHTaNIbHbIMU 3HAHUSIMI O OCHOBHbIX Fpynnax
BTOPWUYHbIX METAOONMTOB BXOASWMX B COCTAB NIEKAPCTBEHHbIX PACTEHWIA, NX XMMUYECKOM CTPOEHUM 1
CBOICTBax, NyTel BUOCMHTE3a, NoKanM3aLmMmn CUHTE3a U HAaKOMNEeHNS B PaCTEHUSIX, PYHKUMSIX,
BbILAENEHUN 1 ONpeaeneHny pasnuyHbIX rpynn CoeAMHEHN BTOPUYHOTO NPOVCXOXOAEHUS U3
PacTUTENbHOrO ChIPbS.

3anadv oucUUnInHbI:

1. PaccMoTpeTb XapakTepucTKy OCHOBHbIX FPYMN BTOPUYHbIX METAB0NIMTOB NEKapCTBEHHbIX
pacTeHWU, OTHOCALWMXCSA K PU3NONOrNYECKN aKTUBHbBIM BELECTBaM.

2. M13y4nTb NprHUMNbl KNnaccugukaumm, cneumnguky BoxmMmyeckmx MeXaHM3MoB OEACTBUS, UX
nokanmaaumio B pacTeHUN, pacnpoCTPaHEHHOCTb B MPUPOAE U BaXHEWLWMX NpeacTaBuTenei,
6ronornyeckoe 3Ha4YeHve, NpMMeHeHe B onToTepanmu.

3. HayunTb MeTonam BblAeneHns n onpeneneHnst BTopuYHbiX MeTabonmToB U3 pacTUTenbHOro
CbIpbSi.

2. MecTo AUCLMNNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtenibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucumunnmnHa BkntodeHa B pasgen " b2.4B.1 ObwenpodeccrmoHanbHbIin" OCHOBHOA
obpasoBaTenbHol Nnporpammbl 020400.62 Buonorns 1 0THOCUTCS K AMCUMNAMHAM Mo Bblibopy.
OcBavBaeTcs Ha 3 Kypce, 6 cemecTp.

"XnMmns BTOPUYHBIX METAOONUTOB pacTeHuin" - npeaMeT ulydeHns broxmmmnm pacteHnii. Ins
YCMELWHOro 0CBOEHMS "X MM BTOPUYHBIX METABONNTOB pacTeHU" CTyAeHTbl LOMXHbI 0bnanatb
3HaHUSAMW, NONYYEHHBIMU NPU U3YYEHUN TaKUX NPEAMETOB Kak 6oTaHmka, orn3nonorns pacteHui,
O6MOXMMUS, LUTONOT NS, MONEKYNAPHAsS B1ONOrns, XMMNs, UMETb HaBbIKM PaboTbl B BOXMMNYECKON
naboparopuu.

3HaHWg, NoNyYeHHble CTyAeHTaMy B NpoLecce 0CBOEHNS Kypca "Xummsa BTOPUYHbIX MeTabonmMToB
pacTteHunin", cnyxat HeobxoauMbiM 6a31MCOM Ons AanbHeWWero pacwmpeHns obwebnonornieckoro
Kpyrosopa npv ndy4eHun Takmx GUCUMNIMH Kak BnoTexHonorms, aKonorns u ap., a Takxe ans
Hay4YHO-MccnenoBaTeNbCKON 1 NeJarorniyeckon esaTenbHOCTH.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMINHDI
/mopynsi

B pe3ynbTaTte 0CBOEHUSA OUCLUNINHBI (DOPMUPYIOTCA cneaytowme KoMneTeHUnm:

Pacwucposka
npuobpeTaeMon KOMNeTeHL N

Mcnonb3yeT B No3HaBaTeNbHOM U NPOJOECCUOHANbHOM

Lndcop KomMneTeHUUH

OK-6 nearenbHoCcTu 6a3oBble 3HaHUS B 06nacTy MmatemMaTuk
(0blWeKynbTypHbIe €CTECTBEHHbIX HayK, MPUMEHATb METOAbl MaTEMATNYECKOrO
KOMMeTeHLMN) aHann3a »u MoOennpoBaHNS, TEOPETUYECKOrO 1

9KCMEePUMEHTaNbHOIO NCCNea0BaHNS.
[leMOHCTPUPYET 3HAHME MPUHLIMMOB KNETOYHOW OpraHn3aumm

NnK-4
(NPOOECCHOHANbHBIE 6ronornyecknx 06 bEKTOB, BMOPUINYECKUX 1 BUOXMMNYECKNX
KOMNETEHLN) OCHOB, MEMDOPAHHbIX MPOLIECCOB 1 MONEKYNSIPHBIX MEXaHN3MOB

XKnN3HeneAaTenbHOCTH.
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B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

B pe3ynbTarte N3y4eHnsa OUCUUnnMHbl CTYOEHT OOJIKEeH 3HAaTb!:

- XMIMUYECKOEe CTPOEHUNE N CBONCTBA BTOPUYHBIX METaboNnTOB, NOMOXEHHbBIX B OCHOBY
Knaccudomkaumu,

- NyTn BMOCUHTE3a BTOPUYHBIX BEWECTB PACTEHNIA;
- NYTU NCMNONb30BaHNS BELLECTB BTOPUYHOIO MPOUCXOXAEHMS;
- Meaunko-bronornyeckme CBOMCTBa papMakonornyeckn akTMBHbIX BELWECTB.

2. DONTXEH yMeTb:

- NPOBOAUTb 3KCMEPUMEHTaNbHbIE UCCNENOBaHNS, 3PHEKTMBHO NCMONb30BaTh B
Hay4YHO-MCCNneaoBaTeNbCKOM U NpakTU4eckor paboTe CoOBPEMEHHbIE METOABI BMOXMMMYECKMX
NccnenoBaHUii BTOPUYHBIX METABONNTOB PACTUTENIbBHOMO NPOVCXOX AEHNS

- BblAENATb U onpenenaTb pasinyHble rpynnbl coefuNHeHn BTOPUHYHOI O NMPONCXOXOEHNA U3
pacTnUTenbHOro Cblpbs

- UccnenoBaTb CBOMCTBA BTOPUYHbIX METAOONMTOB PaCTEHWIA

3. 0OMXEeH BnageTb:

- COBPEMEHHbIMU METOAAMN UCCNENOBaHMSA 1 NONYYEHUS MHGOOPMALIMKM O Xoae BUOXMNYEeCKMX
MPOLIECCOB B PacTUTENbHOM OpraHM3me

- HaBblKaMi O6pa6OTKI/I M aHanma3a nony4yaembix dKCnepunMeHTanbHbIX OAHHbIX

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
JLleMoHCcTpupoBaTb CNOCOBHOCTb 1 TOTOBHOCTb MPUMEHSITb MOJTy4YeHHbIe 3HAHMS B NpoLiecce

AL

N3y4yeHns Kypca "Xvmumsa BTOpUYHbIX METABONMTOB pacTeHNA" Ha NPaKTUKe.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOCTb AMCLMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yo0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuw nnaH gucUUNAUHbI/MOAyNS
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Buabl 1 yacbl
Pasnen ayauTopHOM paborThbl,
N[ o (CowectpiouCt, e vaca " onpons
MpakTnyeckmelllaboparopHbie
flekunn ™ sanstus paborTbl

1.\Tema 1. BBEOEHUE 6 1 2 0 0 KONNOKBUYM
2.[Tema 2. ATIKAJTION bl 6 2-4 6 6 0 KONOKBYM
3.[Tema 3. FINKO3WObI | 6 5-6 4 6 0 KO/NOKBIYM

Tema 4.
4.|\TEPMNEHOMObI 6 7-9 6 6 0 KONNOKBUYM

(M3OIMNMPEHOW ObI)

Tema 5. PEHOJIbHbIE KONNOKBUYM
5'COEJJ,I/IHEHI/I9| 6 10-12 6 6 0

Tema . NITorosas 9K3ameH
* [dopMa KOHTpons 6 0 0 0

Ntoro 24 24 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BBEOEHUE
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BBELEHWE MpeamerT, uenn 1 3agaqn cneukypca "XuMust BTOPUYHOro Metabonnama pacteHui".
CB#3b ¢ gpyrummn Haykamu. [NepcnekTusbl NPakTUY4eCcKOoro NpunoXeHns pesynbTaTos
PU3NONOTNYECKNX UCCNELOBAHWIA B MEANLIMHE, BUOTEXHONOMMN, CENIbCKOM X03SCTBE U Ap.
MepcnekTrBbl NONyYeHNst BUONOrMYECKM aKTUBHBIX COEANHEHNIA BUOTEXHONOMMYECKMUI U
FeHHO-NHXeHepHbIMM MeTogamu. Obas xapakTepucTka BTOpu4Horo metabonuama. MNpusHaku
BTOPWYHbIX MeTabonmToB. MpuHUMNBI Knaccugukauum 61UoNorMyeckn akTUBHbIX BELLECTB
BTOPUYHOIO MPOUNCXOXAEHUS NEKAPCTBEHHbIX pacTeHUI - 2 Yaca.

Tema 2. AJIKAJTOU O bl
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

ANKANOWMAObI 1. Obwas xapakTepmucTuka ankanomnos - a30TCOAEPXALLNX BTOPUYHbIX
MeTabonMTOB: XMMNYECKME CBOMCTBA, PAcnpOCTPaHEHHOCTb B PACTUTENBHOM LLapCTBe. 2.
duToxmmmsa BTopnyHoro metabonunama. Knaccudpmkaumm ankanomnos no ctpyktype N-retepounkna
(A.T1. OpexoB). NIcTUHHblE ankanounibl - NPON3BOAHbIE NMPPONUANHA, NUNEePUINHA, MMPUONHA,
nMppoONN3nanHa nx KoMbuHauuin (aHabasuH, HUKOTWUH, TMOCLIMAMUH, aTPOMWH, CKOMONaMnH, KOKauH
N Op.); XapakTepucTrka nekapcTBEHHOr0 Cbipbs. MNyprHOBbLIE ankanonibl (TEOUANWH, TEOOPOMUH 1
KodpenH). Ankanovabl - NPOU3BOOHbIE XMHONU3UANHA; XMHA30IMHA U U30XUHONUHA. ONniiHble
ankanougpl, CnekTp genctens. Ankanongpl - Npov3BogHble nHgona. ViasectHble npegcrasmTenu u
nx npuMeHeHue. MNpoTtoankanonabl, MexaHU3Mbl OEACTBUS U NMPUMEHEHUe adoefpyHa, KancanuuHa,
KonxuumHa. lNcesnoankanongbl (rnnkoankanonbl). CteponaHble ankanonibl pacTeHni, CBOMNCTBA U
BaXHelwWwme npencrasmtenm - 4 yaca. 3. buoxumus BTopmyHoro metabonmama. brocumHres
ankanonnos. 4. dusnonorns BTOpuMYHoOro metabonmama. Jlokannsaums CMHTE3a 1 HaKOMNNEHUS
ankanovzoB B pacteHusx. [JuHamrka obpa3oBaHns ankanonaos B OHTOreHese. PakTopbl,
BAVSIIOWME HA COdepXaHue ankanonaoB B pacTeHusX (TaKCOHOMUYECKUe, Knumatumyeckume,
NOYBEHHbIE, CE30HHbIE, BO3PaCTHble, OpraHocneumgunyHbie, BHYTpUBMOOBbIE 1 Ap.). [yTn
MCNOMb30BaHNS ankanongHoro cbipbs. ['MNoTe3bl PU3NONOrM4ecKon ponu ankanonmos - 2 yaca.

npaktnyeckoe 3aHsitne (6 4aca(os)):

1. KayeCTBEHHbIN XMMUYECKMNA aHann3 no 06HapY>XEHWIO ankanounaos B paCTUTENBHOM Cbipbe - 2
yaca. 2. KonnyectBeHHOe onpeneneHne CoaepXaHms ankanonnosB B pacTUTENbHOM Cbipbe - 4 Yaca.

Tema 3. FMMIMKO3NObI
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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FMNKO3MAObI 1. Obwas xapakTepucTuka rmnko3naoB: XMMMYECKNe CBOMCTBA, BO3MOXHAS
domaunonoruyeckas posnb, NnpupoaHoe pasHoobpasme. OcobeHHoCcTM cbopa, CYWKN N XpaHEHUS
NIEKAPCTBEHHOIO CbIpbs, COAepXallero ranko3nabl. 2. Knaccmgukaums ranko3vaoB B 3aBUCUMOCTHN
OT NPUPOAbI arnUKOHA. TUONbHbIE MMKO3MAbI (S-rNMKO3nabl, rioko3nHonatsl). CUHUIPUH K
neyebHblin acpdekT NPoayKTOB ero ruaponusa. LinaHoreHHble rmko3nabl: obwas xapakTepucTika,
pacnpocTpaHeHne, Metabonmam. Puanonornieckoe 3Ha4YeHme MeaneHHoro 1 6elcTporo rmaponMsa
LMaHOreHHbIX FMKo31a0B. PeHONbHbIE FMKO3UAbI - CANUUMH, apbyTUH, XENNLWH 1 4p.
AHnTparnuko3ngbl. CTpyKTypa aHTpaLleHa, aHTpaxnHoHa, SMOAUHOB, anM3apuHa, CEHHO3M OB,
runepuumnHa. @apMakonornyeckoe OencTBme aHTparnmko3naos; BUabl NEKAPCTBEHHOO Chipbs.
KapanoToHuyeckne (cepaedHble) rnmko3nabl: 0COOEHHOCTN CTPOEHUS, Pasnnyms MeXy Tvnamm
HanepcTSHKU 1 cTpodgpaHTa. MecTHoe nekapCcTBEHHOE Chipbe, coaepXallee KapanoTOHNYEeCKme
ranko3nabl. CanoHuHbI: knaccugoukaums, 6MocMHTE3, CBONCTBA, MPUMEHEHWE, chipbeBas 6asa.
MeamumHCcKoe 3Ha4YeHne CTeponaHbIX CanoHMHOB. [[OpbKMe rnKo3nabl: XMMmnyeckas npupoaa
ar-nMKoHa, CBOMCTBA 1 NpuMeHeHmne. JlekapCTBEHHOE Cbipbe, CoaepXallee NpocTbie N apoMaTHbIE
ropeuu - 2 yaca. 3. BUocuHTE3 rNko3naoB. 4. Jlokanusaums CUHTe3a 1 HaKOMNIeHUs rMnKo3naoB B
PacTeHNSIX U NX OU3NONOrMYeckas posb - yaca.

npaktnyeckoe 3aHsitne (6 4aca(os)):

1. KayecTBEHHbI XMMUYECKMA aHann3 no 0bHapy>XeHMIo rMKO3UL0B B PACTUTENIbHOM CbIPbE - 2
yaca. 2. OnpefeneHne KONM4EeCTBEHHOMO COAEPXAaHNS MMNKO3MA0B B paCTUTENIbHOM Cbipbe - 2
yaca.

Tema 4. TEPNMEHOWNObI (M3OMNPEHOUObI)
JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

TEPNEHOWMObI (MBOMPEHOWMODI) 1. Obwas xapakTepucTrka n3onpeHonnos. 2. PUtoxmmms
BTOPWUYHOro MeTabonunama. Xummnyeckas knaccueprkaumns TeprneHonaoB U HEKOTOPbIE
npencrasutenn. 'emun-, MOHO-, ceckeu-, ou-, Tpu-, TetTpa-, NonuTepneHonabl: npupoaa u
pacnpocTpaHeHne. ALUMKINYECKUE N MOHO-, OU-, TPULIMKIMYECKME TPYNMbl TEPNEHONA0B. SPUPHbIE
Macna v agoMpPHO-MacNyHble pacTeHUs: XMMUYECKNIA COCTaB, CBOMCTBA, pacnpocTpaHeHue,
nokanunsaums n gpusnonormnyeckas ponb. OCHOBHblE CNOCOObLI MONYYEHNS 3PUPHBIX MACer.
Buonoruyeckas akTMBHOCTb M NPakTUYeCcKoe NCNOoMb30BaHNe aPUPHbIX Macen;
goapmakonoruyeckoe gencreme. ['pynnbl 3pypHOMACINYHOrO Chipbs U Macen, cogepxaliune a)
He3aMKHyTble TepneHonabl, 6) HacToSWME TEPMEHBI N UX NPOVN3BOAHbIE, B) TEPNEHONOHBIE U
goeHunnponaHouaHble NPoM3BOAHbIE apoMaTmnyeckoro psga. CMonbl: COCTaB, CBONCTBA, NOMy4yeHue,
npumeHeHve. MNMprnpogHble nonuMepsbl: kay4dyk u ryta. Coctas, CBOWNCTBA, NONy4eHNe, NPUMEHEHUE.
DUTOHUMABI 1 3aWMTHBIE CUNbI PACTEHWIA N OpraHmama Yenoseka. Pabotbl B.I1. TokumHa.
PasHoobpasune xuMn4eckoro coctaBa (oMTOHUUAOB; NETy4YMe N HeneTyumne pmutoHumnabl. PuToHUMIbI
N MX PONb B SiIBNEHWUM annenonatuu - 4 yaca. 3. buoxumns BTopuyHoro metabonuama. OCHOBHble
nyT 6BuocrHTe3a TeprneHonaos. 4. dramonorns BTOpNYHOro Mmetabonnama. Jlokanusaumns cmHTesa u
HaKonneHms TeprneHongoB B PACTEHUSX U UX 3HAYEHUe - 2 Yaca.

npaktnyeckoe 3aHsitne (6 4aca(os)):

1. KayecTBeHHOE onpeneneHne Hanmyins TeprneHonaoB B pacCTUTENbHOM Chipbe - 2 Yaca. 2.
KonuyectBeHHoOe onpeneneHmne gOeHoNbHbIX COeAMHEHWI B NEKAPCTBEHHOM PACTUTENbHOM Cbipbe -
4 yaca.

Tema 5. PEHOJIbHbIE COEOUWHEHUA
JNIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

KETPOHHBH
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®EHOJIbHbIE COEANHEHUA 1. Oblwas xapaktepuctuka geHONbHbIX COeANHEHWIA.
dunsnonoro-broxmmmyeckme acnektol MeTabonmama pactTuTenbHbIX PEHONOB. 2. PUTOXUMUS
BTOPWUYHOro MeTabonunama. Knaccudpmkaumsi npupoaHbIx (OEHONOB MO BMOreHeTUYecKoMy NpuHUMUNY
- coegnHeHmsa C6-, C6-C1-, C6-C2-, C6-C3-, C6-C4-, C6-C1-C6-, C6-C2-C6-, C6-C3-C6-,
C6-C3-C3-C6-, (C6-C3)n-, (C6)Nn-, (C6-C3-CB)n - psaaa n HekoTopble npeactasmtenn. @eHonbHble
COEVHEHUS C OOHUM apOMaTU4EeCKMM KONMbLOM. PacnpocTpaHeHHOCTb NPOCTbIX (PEHOIOB.
deHoNbHble KUCNOTbI - BAHUIMHOBAS, N - TMAPOKCMOEH30Has, NpoTokaTtexosas 1 ap. pynnbl
KyMapuHOB Mo Npupoae 3amectuteneit B 6eH301bHOM KOMbLE U MX NPaKTUYECKOE NPUMEHEHME.
HagoTOXMHOHbI Kak nuueBble Kpacutenu. @eHonbHbIE COeANHEHUS C ABYMS apoMaTuyeCKumMmn
Konbuamu. beH30eHOHbI 1 KCaHTOHbI. CTuNbOeHbl M aHTPaxMHOHBI. Knaccudpmkaums
oNaBOHOMOHBIX arNMMKOHOB MO CTEMEHN OKUCIIEHHOCTU NMPAHOBOrO KOMbLA: KATEXMHbI, XaNKOHbI,
donaBoHbI, PnaBoOHOMbI. oNnaBaHOHbI, NENKOAHTOUNAHUANHBI, aHTOUVAHUAWHBI, aypOHbI 1 Op.
dnaeoHOUObI 1 OKpacka pacTeHui. JlekapcTBEHHOE Cbipbe, cogepxallee hnaBoHoUabl U UX
FMNKO3Mabl; dhapMakonornyeckme apdoekTbl. VIcTouHMKM nponasoacTea ButammHa P. JybunbHble
BelecTBa: NpMpoLa, pacnpocTpaHeHne, NpuMeHeHne; knaccudpukauus. M'moponmsyemblie n
KOHAEHCMpoBaHHble OybunbHble BewecTa. CTPyKTypa U CBOMCTBA NMUMHMHA U MenaHuHoB. OTnnyne
pacTUTENbHbIX MENAHMHOB OT XMBOTHbIX. Bronornyeckas ponb, OCHOBHbIE MyTN CUHTE3a U
cooepXaHue nx B pacteHusx - 4 yaca. 3. buoxumums BTopnyHoro metabonunama. OCHOBHbIE NYTU
B6roCKHTE3a pacTUTENbHbBIX (OEHOSOB: WKMMATHbIA 1 aueTaTHO-ManoHaTHbli. 4. dusmonorus
BTOPUYHOrO MeTabonuama. BHyTpuknetoyHas nokanusaums n pasHoobpasne pyHKUNA GEeHONbHbIX
COoeVHEeHWNN B pacTeHnsax - 2 yaca.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

1. KayeCTBEHHbI XMMUYECKM aHann3 no obHapy>XeHNo PEHONbHbBIX COeANHEHWIA B PACTUTENIbHOM
cbipbe - 2 yaca. 2. KonnyectBeHHOe onpeneneHne oeHosnbHbIX COeANHEHWU B NEKAPCTBEHHOM
pacTUTENbHOM Cbipbe - 4 Yaca.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNSA)

Bupbl
- CDOprI KOHTpoOns
Paspen Hepens | camoctositenbHom [TpynoeMKOCTb b
N AducumnnnnHbl Ce'\"ec'r':’cemecrpa paboTbl (B wacax) caMOCToﬁ"Te"bHo"
CTYOEHTOB paboTel
NoaroToBka K
1.[Tema 1. BBEOEHUE 6 1 KONTIOKBIAYMY 2 KONNOKBUYM
i NoaroToBka K
2.[Tema 2. AIKAJTON ObI 6 2-4 KONNIOKBIYMY 6 KONMOKBUYM
NnoaroToBka K
3.[Tema 3. NMNKO3UObI 6 5-6 KOTNIOKBIYMY 4 KONINOKBUYM
Tema 4. noaroToBka K
4.TEPMEHOWObI 6 7-9 6 KONNMOKBUYM
(M30MPEHOMObI) KONnoke1yMy
Tema 5. PEHOJIbHbIE noaroToBka K
. COEOVHEHUA 6 10-12 KONNOKBNYMY 6 KONNOKB1yM
NTtoro 24

5. O6bpa3oBarenbHble TEXHONOrMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

1. NHbopMaLUMOHHO-KOMMYHUKALMOHHbBIE TEXHONOrMK. MpnMEHSEeTCS NpY YTEHUN NEKLNIA C
NCMNONMb30BaHNEM MYNbTUMELUAHOW CUCTEMbI, MOArOTOBKE K NEKUMSAM, HanucaHum pecepartos,
BbIMOMHEHWUN CAMOCTOSTENbHBIX PabOoT, KYPCOBbIX M AUMNOMHbIX PaboT C UCNONb3oBaHNEM NHTepHET
PECYPCOB N 3NEKTPOHHbIX Bubnnotek. OcywecTBnsaeTcs NPOCMOTP BUAEOUILMOB.

2. MoagynbHo-6no4Hast TexHonorust obyyeHus. icnonb3yeTcs Npu 0CBOEHUN y4ebHOro matepuana u
KOHTPOSS YCBOEHUS 3HAHWIA, YMEHWNIA 1 HABbLIKOB C LieNbl0 NOBbIWEHNS KayecTBa NOAroTOBKMU
BbICOKOKBANIMAOMLIMPOBAHHbIX KaAPOB, MOBYXAEHNS CTYOEHTOB K CAMOCTOSITENIbHON paboTe ¢
y4ebHbIM MaTepmanoMm, NnoBblWEHNS NHTEHCMBHOCTY TPyAa CTYAEHTOB B TEYEHME BCEro y4ebHoro
roga n 06 beKTUBHOCTU OLEHKN NX 3HAHWIA, yMEHWNIA, HABbIKOB.
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3. KOMNeTeHTHOCTHO-OPMEHTUPOBAHHAS TEXHONOIMS 00y4eHns. MNpuMeHseTca Npu peannsaumm
BCEX BMIOB y4eOHOI paboThbl C Liefbio NOBbIWEHUS KA4eCcTBa NPOPECCUOHaNbHOM NOArOTOBKM
BblIMYCKHWKOB.

4. TexHONoOrms nccnenoBaTenbcKoro 06y‘-IeHVI$I. HpI/IMeHFIeTCFI B Haquo-Mccne,uosaTeanKon
OeATeNnbHOCTN CTYAEHTOB B Hp06ﬂeMHbIX rpynnax n Kpyxkax.

5. TexHonormm npoekTHoro obyyeHus. NMpuMeHseTcs Npu BbIMONMHEHNN KYPCOBbIX 1 AUMIOMHbIX
NpoekToB. PeannayeTtcs Takxe B BbICTYMNEHNSX CTYAEHTOB Ha KOH(PEPEHLMSIX Pa3NNYHOro paHra, B
HanucaHum n nybnmkaumm ctatei B Nepuoanyeckux n3gaHnsx nim B Matepuanax KoHgepeHLUmia.

6. IHTerpmpoBaHHble TexHonornm obyy4eHust. Peannaytotcst BO Bcex Buaax y4ebHol nesaTenbHoCTH,
Tak Kak Bce buonornyeckne OMCUMNINHbLI TECHO B3aMMOCBS3aHbl ApPYr C APYroM, a Takxe CO BCEMU
AVCUMNIMHaMM eCTECTBEHHO-MaTeMaTn4eckoro umkna. NpenogasaHne xe aTux QUCLMNIMH TpebyeT
3HaHWIA Neaarornkn, NCMXoNornm N oBLWEKYNbTYPHBIX OUCLUMNH.

7. IHTepakTnBHble TexHonorum obyvyeHus. Peannsyetcs npu npoBeaeHnn nabopatopHbix pabor,
MONEBbIX NPAKTVK, BbIMOIHEHW HAYYHO-MCCNEnoBaTENbCKMX paboT, OpraHn3aumm BHeay AMTOPHbIX
MEepOonpuUATUNA.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCrneBaeMoCTy, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBEOLEHUE
KONJTIOKBUYM , NMPUMEpPHbIe BONPOCHI:

MoaroToBka k konnokeuymy no sonpocam: 1. Mpeamert, uenn n 3agaqn cneukypca "Xumus
BTOPWUYHOro MeTabonuama pacteHuit". CBa3b ¢ ApyruMmn Haykamu. 2. [NepcnekTuBbl NPpakTU4eckoro
NPUNOXEHNS Pe3yNbTaToB PU3NONOTMYECKMX UCCNEeN0BAHNIA B MeANLMHE, BUOTEXHONOM NN, CETbCKOM
xo3scTee u ap. 3. MNepcnekTnBbl NONy4eHUs BUONOrMYECKN aKTUBHBIX COEANHEHNIA
BMOTEXHONOMMYECKUMI 1 TEHHO-UHXEHEPHBbIMU MeToaamu. 4. Obwas xapakTepucTka BTOPUYHOro
metabonuama. MNpunaHakmn BTOpnYHbIX MeTabonuToB. 5. MpuHUMNbI Knaccudmnkauum 6uonormyecku
aKTMBHbIX BEWECTB BTOPUYHOIO MPOVNCXOXAEHUS NEKAPCTBEHHBIX PACTEHWIA.

Tema 2. ANTIKANTOU ObI
KONIOKBUYM , MPUMEpPHbIe BOMPOCHI:

MoarotoBka k KOnnokeuyMy no Bornpocam: 1. OCHOBHbIE rpyrnnbl BTOPUYHbIX MeTabonntos. Obwas
XapakTepucTika ankanonaos: a3oTcoaepXxaumx BTOPUYHbIX MeTabonmTos. 2. PUtToxmmms
BTOPUYHOro Metabonuama. Knaccudpmkauum ankanonnos no ctpyktype N-retepounkna (A.1.
OpexoB). 3. VICTUHHbIE ankanovabl - NPOVM3BOAHbIE NUPPONMANHA, NUNEPUANHA, MMPUANHA,
nupponunananHa. 4. NypvHoBble ankanonabl (TEOUNNINH, TEOOPOMUH 1 KodpeuH). 5. Ankanomapl -
NPON3BOOHbIE XMHONN3MANHA, XMHA30NNHA U M30OXMHONMHA. 6. Ankanomabl - NPOVM3BOAHbIE MHAONA.
N3BecTHble NpeacTaBuTeENN U UX NpUMeHeHne. 7. MNpoTtoankanounmbl, MexaHu3mbl 4eACTBUS 1
NpUMEeHeHe agoeapriHa, karncavmumnHa, KonxmumnHa. 8. lNMcesnoankanovabl (rnkoankanonabl).
CTepoupHble ankanonabl pacTeHuii, CBOCTBA 1 BaxXHenwne npeactasutenn. 9. broxmnmms
BTOpPUYHOro Metabonunama. buocnHTtes ankanonnos. 10. Pramonorns BTopnyHOro Metabonnama.
Nokanuaaums CUHTe3a U HaKoMEeHNs ankanouaos B PacTEHMSIX U MyTU UCNONb30BaHUS
ankanongHoro cbipbs. 11. dakTopbl, BAUSIOWME HA COOEPXaHNE ankanonnos B pacTeHMAX
(TakCOHOMMYeckme, KnMmaTnieckme, NoYBEHHbIE, CE30HHbIE, BO3PACTHblE, OpraHocneunduyHble,
BHYTPMBUOOBbIE 1 OP.).

Tema 3. NNMIMKO3UObI

KONNOKBUYM , NMpUMepHbIE BOMPOCHI:
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MoarotoBka Kk KoNnokeuyMy no Bonpocam: 1. Obwas xapakTepucTvka rmukosnaos. 2.
Knaccudgomkauus rmmko3nnos B 3aBMCUMOCTI OT MPUPOAbl arnvkoHa. 3. TUOoSbHbIE MNKO3nabI
(S-rnnkoaunppl, rnokosmHonatol). 4. LinaHoreHHble rmko3nabl: obwas xapakTepucTika,
pacnpocTpaHeHne, MeTabonuam. Puanonornyeckoe 3HaYeHne MeLneHHoro 1 6eICTporo rmaponuaa
LMaHOreHHbIX FMKO31O0B. 5. @EHONbHbIE FMNKO3MAbI - CANUUUH, apOyTWH, XeNuunH n ap. 6.
AHTparnukosngpl. CTpykTypa aHTpaLeHa, aHTpaxnuHoHa, SMOAUHOB, anu3apuHa, CeHHO3UO0B,
runepuumHa. dapmakonormyeckoe OerNCTBUE aHTParnmMKo3nnos; BUObl NEKAPCTBEHHOINO Cbipbs. 7.
KapanoToHuyeckne (cepaeyHble) rnmko3nabl: 0COOEHHOCTN CTPOEHUS, Pas3nnyms MeXy Tvnamm
HanepcTaHku n ctpodpaHTa. MecTHoe nekapcTBeHHOe Cbhipbe, coaepXatliee KapamoToHnYeckune
rnmko3nabl. 8. CanoHWHbI: knaccudomkaums, 6uocnHTE3, CBOMCTBA, NPUMEHEHUE, CbipbeBas 6asa.
MepguumHckoe 3Ha4YeHe CTePOnNaHbIX CanoHUHOB. 9. [Topbkue rnko3napl: XMMu4yeckas npupona
arnnkoHa, CBoOMCTBa N npuMmeHeHune. JlekapCTBeHHOe Chipbe, coaepXallee NpocTbie U apoMaTHble
ropeun. 10. BuocuHTes rnmkoanaos. 11. OcobeHHoCTU cbopa, CYLWKM U XpaHEHNSI NEKAPCTBEHHOIO
Cblpbs, comepxatlero rnukosuabl. 12. Jlokanusauunsa cuHTesa u HakornneHus rmmko3naos B
pacTeHunsax n nx douanonornyeckas ponb.

Tema 4. TEPNEHOW O bl (M3OMNMPEHOWUObI)
KONIOKBUYM , MPUMEpPHbIE BOMPOCHI:

MoaroToBka Kk KonnokBmuyMy no Bonpocam: 1. Obwas xapakTepucTka n3onpeHonaos. 2. PUToxnMus
BTOpPMYHOro metabonmama. Xmmmyeckas knaccudpmkaums TeprneHonnoB 1 HeKoTopble
npencrasutenun. 'eMun-, MOHo-, CECKBU-, Aun-, TpU-, TeTpa-, NoNNTEPNeHoMabl: npupoaa u
pacnpocTpaHeHue. ALMKINYECKNE U MOHO-, B1-, TPULMKNNYECKUE Tpynnbl TEpNeHonaos. 3.
OpupHbIE Macna n 3pPUPHO-MacnnyHble PpacTEHUS: XMMUYECKNIA COCTaB, CBOMCTBA,
pacrnpocTpaHeHune, nokanuaaums n gousnonorndeckas ponb. bronornyeckas akTMBHOCTb U
npakTU4ecKoe NCcrnonb3oBaHne acpHbIX Macen; papmakonornyeckoe gencrteme. 4. CMonbl: COCTas,
CBOWCTBA, Nony4yeHne, npumeHeHue. 5. NprnpogHbie nonnuMepsbl: kaydyk u ryta. Coctas, CBOMCTBA,
nony4yeHve, npuMeHeHune. 6. PuToHUMObl N 3aWnTHbIE CBOACTBA PACTEHUI N OpraHn3ma YyenoBseka.
Pabotbl B.IM. TokmHa. Pa3Hoobpasne XuMm4eckoro coctaBa qoMTOHUMAOB; NeTy4ne n Henetydne
donToHUMAObl. PUTOHLUMAOBI U UX PONb B ABAEHUN annenonatun. 7. buoxmmmsa BTOpNYHOro
meTabonunama. OCHoBHble NyTn BUOCUHTE3a TepneHonaos. 8. PU3nonorns BTOpNYHOro metabonunama.
Jlokannsaums CUHTE3a 1 HaKOMNIEHNS TEPNEHONAO0B B PACTEHUAX U UX 3HAYEHME.

Tema 5. PEHOJIbHbIE COEOVNHEHUSA
KOMMOKBWUYM , MPUMEpPHbIE BONPOCHI:

MoaroToska K konnoksuymy no sonpocam: 1. Obwas xapakTepucTmka qeHONbHbIX COEANHEHWI. 2.
duToxmmmnst BTopm4HOro metabonuama. Knaccmgomkaums npupoaHbix deHoNoB no 6noreHeTn4eckomy
npuHumny - coeanHexHns C6-, C6-C1-, C6-C2-, C6-C3-, C6-C4-, C6-C1-C6-, C6-C2-C6-, C6-C3-C6-,
C6-C3-C3-C6-, (C6-C3)n-, (C6)Nn-, (C6-C3-C6)n - psima n HekoTopble npeactasmtenn. 3. deHonbHbIe
COeOUHEeHNs C OOHUM apoMaTUYeCcKnM KONbLOM. 4. deHOoNbHbIE COeAMHEHNS C OBYMS
apomaTunyeckmmm Konbuamu. 5. MNonnmepHble oeHoNbHbIE coeanHeHns. [ybunbHbie BewecTsa:
CBOWCTBa, Npupoaa, pacnpocTpaHeHne, NpUMeHeHne, knaccugpukaums. 'moponnsyemblie n
KOHIEHCMpPOBaHHbIE oybunbHble BewecTea. 6. CTpyKTypa 1 CBONCTBA MMTHNHA U MENAHWHOB.
OTtnnyme pacTUTenbHbIX MENAHNHOB OT XMBOTHbLIX. Bronornyeckas posb, OCHOBHbIE NYTN CMHTE3A U
colep-XaHue nx B pacteHusx. 7. buoxumms BTopuyHoro metabonnama. OCHOBHble NyTW BUOCUHTE3A
pacTuUTeNbHbIX OEHONOB: WNKUMATHbIA 1 aueTaTtHO-ManoHaTtHbIn. 8. duamonorna BTOPUYHOro
meTabonunama. BHyTpuknetToyHas nokanmsauus n pasHoobpasne oyHKUNA (OEHONbHBIX COEANHEHNIA
B pacTeHUsX.

Tema . UToroesasi popma KoHTpons

MpuMepHbIe BONPOCHI K 9K3aMEHY:

TeMbl 4Ns NOArOTOBKN NPU3EHTALMIA:
MMWHOpPHbIE rpynnbl BTOPUYHbIX METABONNTOB

1. HENPOTEeNHOreHHble (HeOEeNKoBbIE) aMUHOKUCNOTHI,
2. LUMaHOreHHble rKo3nabl,

3. cepocoaepxatune rnmko3uabl (roKo3nHonaThl),
4. 6eTanuHbl,
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5. nonnaueTmneHoBble NPON3BOAHbIE,

6. ankamnapl,

7. TMOCPEHDI,

8. HeobblYHble NNUAbI (XXMPHbIE KUCNOTbI, LnaHonunuabl) 1 ap.

7.1. OcHOoBHas nuTeparypa:

1. BropunyHble MeTabonnTbl pacTeHWin: onM3nonornyeckne n BoXnMmnyeckme acnekTbl:
y4ebHo-mMeToamn4eckoe nocobue Kk crneukypcy "BropuyHblii MeTabonmam pacteHuii" / KasaH. roc. yH-T,
Buron.-noys. dhak.; [cocT. K.6.H. V. P. AbapaxmmoBa). - KasaHb: KazaHckuil rocyiapCTBEHHbIN
yHusepcutet, 2009. - 21 c.

2. MenBepes, Cepreint CemeHoBumY. Pranonornst pacteHuii: Y4eb. ons CTyAeHTOB 1 acrnMpaHToB
6uon. dak. yH-toB / C. C. Menpeges; C.-lMeTepb. yH-T. - Cl16.: N3a-Bo C.-MNeTepb. yH-Ta, 2004. - 334
- 163 aka.

3. duaunonormsa pacteHuii: y4eb. ons CTyoeHToB By30B, 0Oyyarowmxcs no 6mon. cneunanbHOCTSM 1
HanpasneHuo 510600 "buonorng" / [H. . AnexvHa, 0. B. BanHokuH, B. ®. MaBpuneHko n gp.]; nog,
pen. U. M. Epmakosa. - M.: Akagemus, 2005. - 634 - 90 aka.

7.2. lononHutenbHasa nuteparypa:
LononHutenbHas nutepartypa

1. AbopaxmmoBa .P. Buonornyeckn akTMBHbIE BEWECTBA pacTeHun: uU3nonornyeckne n
buoxmmmyeckne acnektbl (HacTtb 1. TepneHonabl, rnko3nabl). - KazaHb: PereHtsb, 2001. - 42 c.

2. Buoxnmusg pactenuin / J1.A.KpacunbHukoa, O.A.ABkceHTbeBa, H0.A.)KMypko,
tO.A.CanoBHuYeHko; Mog pen. k.6.H. J1.A.KpacunbHunkoBoii. - PoctoB-Ha-IloHy; XapbkoB: PeHuKC:
TopcuHr, 2004.-224 c. - 2 9K3.

3. bnnHosa K.®., bopucosa H.A., NopTtuHckuin I".b. BoTtaHUKo-papmMakorHOCTUYECKMIA CNoBapb:
CnpaBo4Hoe nocobue. - M.: Boicwas wkona, 1990. - 272 c.

3. BropunyHbie MeTabonuTbl pacTeHwii: ouanonornyeckne n brnoxmmmyeckue acnekTol. (Hactb 2.
Ankanongbl): YuebHo-mMeToanydeckoe nocobuve / N.P.Abapaxmnmosa. - KasaHb: Kas. roc. yH-1, 2009. -
40 c.

4. BropuyHble MeTabonuTbl pacteHuid: ouanonormnyeckne n buoxmmmyeckme acnektbl (Hactb 3.
deHonbHble coeanHeHuns): YuebHo-meToanyeckoe nocobue /A.V.Bannesa, N.P.Abagpaxumosa. -
KasaHb: KasaHckuin ®enepanbHbln yHuBep-cutet, 2010. - 40 c.

5. MNpnHkesuy H.N, NaabirnHa E.A., CagopoHnd J1.H., Otpsawenkosa B.3. n gp. Xumunyeckuin aHanms
NekapCTBEHHbIX pacTeHui. - M.: Boicwas wkona, 1983. - 176 c.

6. l'yneuH T., Mepcep 3. BeeneHue B buoxumuio pactenuii. T. 2. - M.: Mup, 1986. - 312 c.

7. KostokuHa X.T. Brioxumnsi BTOPUYHBIX NPOoaykToB 0OMeHa BewecTB pacTUTENbHOro opraHnama.
YyebHoe nocobue. - [HenponeTposck: AIY, 1987. - 44 c.

8. KpacunbHukosa J1.A., AskceHTbeBa O.A., Xmypko B.B., CanosHnyecHko O.A. Buoxnmus
pacTteHui. - Pactos H/[: ®deHunkc, XapbkoB: TopcuHr, 2004. - 224 c.

9. Kpetosuy B.J1. Brioxummsa pactenwnii: Yueb. onsa ctyn. 6uon. cneu. yH-toB / B.J1. KpetoBuu. - M.:
Bbicw. wk., 1986. - 503c. - 33 ak3.

10. Mypasbesa [.A., CambinuHa WN.A., SAkosnes [".[1. ®apmakorHosus. 4-e nsga., ne-pepab. u gon. -
M.: MeaunumHa, 2002. - 656 c.

11. MoumHok X.H. MeToapbl 6uoxmmmnyeckoro aHanmaa pacteHuit. - Kues: Haykosa oymka, 1976. -
334 c.

12. dapmakones. - M.: MeamumHa, 1990. - 385 c.
13. ®dunmnuosa IM.I., Cmonuny N.N. OcHoBbl buoxmmnm pacteHmia. - MH.: BI'Y, 2004. - 136 c.

7.3. UHTepHeT-pecypcChbl:
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Basa Hay4HbIX AaHHbIX B 0bnacTt GruomMeanumHekmx Hayk - http://www.ncbi.nim.nih.gov/Pubmed
XypHan - duaunonorus pacteHuni - http://www.rusplant.ru/

dusnonorus pacteHni - http://www.maik.ru/

duamnonornsg pacteHnn - OHnarH-aHumknoneans - http://www.fizrast.ru

9HUmuknonegus: MoHL 3HaHWiA - JToMoHocoB - lomonosov-fund.ru?enc/ru/encyclopedia:0132746

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

ALl

OcBoeHune oncumnanHbl "XnuMmns BTOPUYHbBIX METAOONNTOB pacTeHUA" npeanonaraeT MCnonb3oBaHne
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

YuyebHo-mMeToanYeckas nutepartypa ans AaHHOW ONCUUMNIMHBI UIMEETCS B HANNYUN B
3NEKTPOHHO-bmbnnoTteyHon cucteme "KnuradoHa", oocTyn K KOTOPOW NPeaoCcTaBneH CTyOeHTaM.
ONeKTPoHHO-bmbnnoTeyHas cuctema "KHuradoHg" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTepaTypbl Ons By30B C
yCnoBmeMm 06a3aTenbHOro cobnoaeHns aBTOPCKMX U cMexHbIX npae. KHuradorng obecneynsaet
WWMPOKWUIA 3aKOHHbIA OOCTYN K HE06X0AUMbIM anst 06pa3oBaTenbLHOro npouecca n3gaHnsim ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA 1 COOTBETCTBYET BCEM TpeboBaHUsIM HOBbIX PITOC
BIMO.

LlenTpudpyra

Tepmoctar

baHg BoosiHas
DOTO3NEKTPOKONOPUMETP
BbiTsxxHON wkadg
AHanuTtnyeckune Bechbl
Mukpockonbi

Ltatnebl nabopaTopHble
Habop xmmmnyeckoi nocyobl
Habop xmmMunyeckux peakTneos

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BIO n yyebHbIM nnaHoM no
HanpasneHnio 020400.62 "buonorua" n npodounto nogrotoskn buotexHonorus, dpusmnonorms
pacTeHuiA, 300n0rus, buoakonorns, botaHuka .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 84943513 5AE
CrtpaHnua 11 n3 12. 111 yHlf[

S OEMALIGH



MporpamMma aucumnimHbl "XvMus BTOPUYHBIX MeTabonmtoB pacteHumin"; 020400.62 buonorusi; ctapwumii npernoaasatenb, K.H. XyCHeTAMHOBA
3.

ABTOpP(bI):

XycHeTauHoBa J1.3.

" 201 __r.
PeueH3eHT(bl):
Tumogpeesa O.A.

" 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunoHHbiii Homep 84943513
Crtpannua 12 n3 12.

A



