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JOIOJHUTEJBbHAS OBIIEOBPA3OBATEJIbHAA OBIIIEPA3BUBAIOIIAA
IMPOI'PAMMA
«OCHOBBI XUMHUYECKOI'O MOHUTOPHUHI A ATPOJIAHAIIABTOB»
o 10-11 xiaaccos
eCcTeCTBEeHHOHAYYHOI HalIpaBJieHHE

IlporpamMMa peanmsyercsi ¢ HCHOIb30BaHHeM oOopyaosanusi IlenTp oOpasoBanus
€CTeCTBEHHOHAYYHOI M TEXHOJI0rH4ecKOoi HanpaBaeHHocTeil «To4uka pocTa»

CocTaBHTE/H IPOrPaAMMBbI:

CanteikoBa Ombra JleoHHMZOBHA, KaHI. C.-X. HayK, [ONEHT Kadeapsl «ATpOXUMHS,
nousoBeneHne u arposkosiorusy ®I'BOY BO Camapckuii 'AY;

BoxoBa AHHa AJleKceeBHa, aCCHCTEHT Kadeapbl « ATPOXUMHS, IIOYBOBEAEHHE H arpO3KOIOTHD»
OT'BOY BO Camapckuii 'AY;

3anpomeroBa Jlapuca BsuecnaBoBHa, CTapIIHii IIpemogaBaTeNb Kadenpbl  «ATPOXUMHS,
nousoBeneHne u arposxonorusy ®I'BOY BO Camapckuii ['AY



IosicHuTeNLHAA 3aNIUCKA

[Iporpamma  «OCHOBBI ~ XMMHUYECKOIO  MOHUTOPHUHIa  arpojaHamadToBy
npeaHazHadueH Juis ydamuxcs 10-11 kiiaccoB M MMeeT NpoIeneBTUYECKU XapaKTep
BY30BCKMX JUCHUIUIMH arpoOMOJIOTMYECKOT0 XapakTepa, TaKhuX HalpaBJICHUM
npodeccoHanbHON TOATOTOBKM Kak «Arpoxumusi», «buoskonorus», «Jlecnoe
XO034UCTBO» U T.II

OpHoil u3 mpoOJeM ydalmuxcs BBITYCKHBIX KJIACCOB SIBJIIETCS BBIOOp Oyayuiei
npodeccun. Ha poiHke 00pa3oBaTENbHBIX YCIYyT B HAIIEeM PETHOHE MPUCYTCTBYET
OOJIBITIOE KOJMYECTBO TOCYMAPCTBEHHBIX W WHBIX BBICIINX YYEOHBIX 3aBEACHHM,
aKTUBHO NpejJiaralonmx ooOpa3oBareiibHbie nporpammbl Yamie Bcero BeiOOp BVY3a
ONpeaeNsieTCs] HaTu4rueM OI0JIKETHBIX MECT, OTCPOUYKU OT apMHH, YA0OCTBOM MPOE3aa U
npoxkuBaHus W T. A. OkazaBIIMCh B ciaydailHO BblOpaHHOM BY3e cTyaeHThl Mmioxo
aJanTUPYIOTCA K y4eOHOMY MpPOLIECCY M IJIOXO MOATOTOBJIEHBI K YCBOECHUIO Y4EOHBIX
JUCUUIUIMH. B pe3ynbrare MHOTME W3 HUX JOYYUBIIUCH JO BBITYCKHBIX KYPCOB,
OCO3HAIOT OTCYTCTBUE HHTepeca K Oyaylied CHelualbHOCTH, OHHM JMOO YXOIAT U3
BVY3a, mubo obyuarorcst paau nonydeHus Beiciiero ooOpazoBanus. B nocinensem ciydae
OHHM YCTpaWBAIOTCS Ha PaOOTy COBEPIICHHO HE CBS3aHHYIO ¢ MPO(HUIeM MOITydeHHOU
CIEIHAIBHOCTH. 3aTPAau€HHbIE HA MTOATOTOBKY CIIELIMAIIMCTA CPEACTBA HE OKYNAKOTCH, a
OTpacid SKOHOMHUKHM HE TIOJIy4alOT BBICOKOKBATH(UIIMPOBaHHbIC Kajpbl. JlaHHas
npobiieMa MOXET OBbITh pEIIeHa 3a CYET pealu3allid B BBITYCKHBIX KJIaccaX CPEIHUX
IIKOJ MPOPUIBHBIX TPOrPAMM, 3HAKOMSAIIUX C OCHOBAMH OYIyIlIEeH E€ATEeIbHOCTH.

CoBMecCTHBIE MPOEKTHI MKOJIbI 1 BY3a MoNI0KUTENBHO BAUSIOT HA COUUAIBHYIO
ajanTaluio yJaluxcs, CO3HaTelbHbIM BBIOOp MpodecchH, COoCOOCTBYIOT YCHEUIHOM
peanu3anuu I0BY30BCKUX MPOrpaMM Mo Npo(ecCHOHaIbHON OPUEHTALNHA MOJIOJICKH, B
YaCTHOCTU NYTEM OpPraHU3AlMM U TMPOBEAEHUS OOydeHHs] B MPO(UIBHBIX Kiaccax ¢
HCIIOJIb30BaHUEM MaTepUaIbHO-TEXHUYECKOM 0a3bl u nabopaTropHo-
UCCIIeI0oBaTeNhCKOro 00opynoBanus BY3a.

B mocnenytomem, o0yudasch B BY3e, BBITYCKHUKHM yCHENIHEE 1O CPABHEHUIO C
JIPYTUMHU CTYJEHTaMHU, OCBAaWBAIOT MPOrPaMMbl arpoOUOJIOTHYECKOrO IUKJIA BBICIICH
IIKOJIbI, aKTUBHO 3aHUMAIOTCSl HAYYHBIMU UCCIIEAOBAaHUSIMU, HA 00Jiee BBICOKOM YPOBHE
3alUIIA0T KYPCOBBIE U JUIIJIOMHBIE IPOEKTHI.

CornacHo mporpamMMe Ha 3aHSTHSIX M3Y4aeTcs TEOPETUYECKUN Marepual Mo
HanOoJsiee aKTyaJdbHBIM TE€MaM, OCBAaWBAETCs METOJWKA MPOBEACHUS JTabOpaTOPHBIX
UCCJIeI0BAHUM, TUTAHUPYIOTCSA U BBIMOJHSAIOTCS XUMUYECKUE aHAIU3bl U HKCIIEPUMEHTHI
C HUCIIOJb30BaHUEM CIICIHMAIBLHOTO Ja00paTOpHOTO 000pYyAOBaHUA. DTO CIOCOOCTBYET
3aKpeIJICHUI0 3HAHUM  IIKOJBHOM  MporpaMMbl IO  JAUCIUIUIMHAM  XUMHUKO-
OMOJIOTHYECKOr0 MPOdWIsT 1 MOTUBUPYET yYAIIMXCS K MPAKTHYECKOMY MPUMEHEHHIO
MTOJIYYEHHBIX 3HAHUM.

eab mporpamMmmsi:

[ToaroToBUTH ydanmxcs K OCBOEHHIO BY30BCKOW MPOTpamMMbl MO AUCHUIUIMHAM
arpoOuosiornyeckoro npoduis u chopMUpOBaTh HaBBIKM HEOOXOauMBbIE B OymyIien
PO eCCUOHATTEHOM IESITEIIBHOCTH.

3agaum:
- o0ecrmeunTh BO3MOXHOCTh IIOJIYYUTh HAaBBIKM paOOTBl B XUMHUYECKOUN



1abopaTopuu;

- Hay4duTh MPUMEHSATHh Ha MPAKTHKE XUMUYECKHE aHAIM3bl TIOYBBI, PACTCHUU U
ypoxas;

- 3aKpeNMUTh W COBEPIICHCTBOBATH 3HAHUS 10 XHUMHUH, OWOJOTUHW W JIPYTUX
CMEXHBIX JUCITUILINH,

- HAy9UTh OPOPMIISTE M TIPEJICTABIISATh PE3YIBTAThl IPOCKTA,;

- Pa3BUTH O3HABATEILHBIN HHTEPEC, YCTAHABIMBAS CBSI3b M3YUEHHOTO MaTepHasa
C )KH3HBIO;

- CITOCOOCTBOBATH PA3BUTHIO B3aUMOOTHOIIICHHUH B MMapax/rpymnmnax;

- MOOYANTh UHTEPEC K CAMOCTOSTEIFHOMY PEIICHHIO 3a/1a4;

- CIOCOOCTBOBATh PACHIUPEHUIO Kpyrozopa M (GOPMHUPOBAHHIO €CTECTBEHHO-
HAyYHOTO MHUPOBO33PEHUS 00yJarOIINXCSI.

Coaep:xaHue Kypca BKJIHOYAET CIECTYOLIEE:

- pacuIMpeHHue Kpyroszopa oOydarommxcs, (OpMHUPOBAHUE HABBIKOB U YMEHHI
MPOBEICHMS J1a0OPATOPHBIX MCCIEIOBAHUN, XUMUYECKUX AHAJIU30B M HKCIIEPUMEHTOB,
3aKPEIUICHUH U YTIyOJIEHUN 3HAHUM M0 XMMUU U CMEXHBIX JUCLMILIINH;

- CIIOCOOHOCTHM YYAILUXCS CAMOCTOSITEIbHO MPUMEHATH 3(P(HEKTUBHBIE METOMABI
aHaJM3a pa3IUYHbIX OOBEKTOB NPHUPOABI, MOJYy4YaTh CBEACHUS O HMX XHMHYECKOM
cocTaBe U (POPMUPOBAHUIO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI 00yUarOIIHNXCS.

Cpok peanu3anumn nporpammsl — 1 rozu.

O:xuaemble pe3yJabTaThl peajn3aluu NPOrpaMmbl:

- (hopmMHpoBaHUE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS;

- I3YYCHHE CTIEIUANBHBIX JUCIHUILTAH BBICIICH IIIKOJBI;

- YMEHHE XapakTepu30BaThb W paclo3HaBaThb MOP(OIOTHUECKHe TPHU3HAKA U
¢dbu3nYecKre CBONCTBA MOYB;

- YMEHHUE XapaKTepU30BaTh MAaKpO-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHI, KX POJIb B
MMATAHUM PACTEHUM;

- OCBOCHME METOJMKH BBITIOJHEHUS XHUMHUYECKHX AaHAU30B TOYBEHHBIX U
pacTUTEIbHBIX 00PA3I0B HA HAYaJIbHOM YPOBHE;

- IJIAaHUPOBaTh M TMPOBOJUTH IMOJEBBIE M JIAOOPATOPHBIE AKCIEPUMEHTHI C
MCIOJIb30BaHUEM JIa0OPATOPHOTO 000PYIOBAHMUS, TOCYAbl U PEAKTHUBOB;

- JeNaTh TPAKTUYECKW 3HAYMMBIC 3aKJIIOYCHHUS W BBIBOJBI IO pe3yibTaTam
HKCIIEPUMEHTOB, 0QOPMIIATH HAyYHYIO pabOTy B COOTBETCTBHM C IMPEABABISAEMBIMHU K
Hel TpeOOBaHUSAMH.

Ilnanupyemblie pe3yjbTaThl H3YUYeHHUSs] AUCHUTLIHHBI «OCHOBBI XHMUYECKOT0
MOHHUTOPHUHIA arPOHAHAIIA(PTOB)

JluyHocmHuvIMU  pe3yibmamamu  u3y4eHus — OAHHO20 — Kypcd — AGJIAEmCs
G opmuposarue credyrowux ymMeHui:

- copmupoBaTh MpEACTABICHUS O IIEHHOCTH OE30MAaCHOTO TIOBEACHMS JIJIS
JUYHOCTH, OOIIECTBA, TOCYAaPCTBA;

- 3HaHWE MpaBuUil OE30MACHOTO TOBEACHUS M CIIOCOOOB WX NPUMEHEHHUS B
COOCTBEHHOM IOBEACHUU.

Memanpeomemnvimu  pe3yriomamamu  usyuyeHus  axyibmamueHo2o  Kypca
ABNAIOMCAL.



- HaXOJUTh U U3BJIEKaTh HHPOPMALUIO 00 00BEKTE MPUPOTHOTO IPOUCXOXKICHUS.
B pa3snuyHOM KOHTEKCTE MPUMEHITh €CTECTBEHHOHAYUYHbIE 3HAaHUSA JJI PELICHMS
pasHoro poja npo6ieM. Ha ocHOBe aHanM30B U 3KCHEPUMEHTOB MHTEPIPETUPOBATH U
OLICHUBATh TEOPETUYECKUE JAHHBIE B KOHTEKCTE JUYHO 3HAYMMOM CUTYALIHH.

IIpeaMeTHbIe pe3yabTaThl:

NO3HABAMENbHBIX

- CHOCOOHOCTh MOCTAHOBKH MPOOJIEM U UX PELIEHUE MOCPEACTBOM IKCIIEPUMEHTA
C MCIIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYI0BAHUS;

- YMEHHE ONPEIEIITh U HaXOAUTh TpeOyeMyto HH(OpMaLINIO;

- y4acTBOBATh B KOJJIEKTUBHOM OOCYXAEHUU IPOOJIEM U BCTYIATh B AUAJIOT;

- 00BEIUHATHCSA B Mapbl/TPyNIbl U CTPOUTH MPOJYKTUBHOE B3aUMOJIECHCTBUE U
COTPYIHHMYECTBO CO CBEPCTHUKAMU U B3POCIIBIMU;

pecynamugHbIX:

- OBJIaJICHUE HaBbIKAMU IIJIAHUPOBAHMS, IPOTHO3UPOBAHUS U OLICHKU;

- POBEPKA TEOPETUYECKHUX JaHHBIX HA OIIBITE;

JAUYHOCMHBIX:

- o0ecrieyeHre OpPHUEHTALMU B COLUAIBHBIX POJIIX WM COOTBETCTBYIOIIEH UM
JEeSATEIbHOCTH HAa OCHOBE €CTECTBEHHOHAYYHBIX 3HAHWW M C MO3ULHUHA HOPM MOpPAIH H
0011eYeIOBEYECKHUX [IEHHOCTEM.

Yuammuecst HayyaTcs:

- YCTaHABIIMBATh OOBEKT MCCIICIOBAHNS,

- XapaKTepu30BaTh reorpaduiaeckoe MoI0KeHNE TUTOIIA IH;

- OCYHIIECTBIIATH OTOOP M aHAJIU3 MOYBEHHBIX 00PA3IIOB.

- OTIPENICIIATH POJIb XUMUYICCKUX DJIEMEHTOB, HEOOXOIUMBIX PACTECHUSM;

- CaMOCTOSITEIbHO OTOMPATh UCCIIEAYEMbI MaTepUal;

- POBOJIUTh XUMUYECKHUE aHATIN3bl PACTUTEILHBIX 00PA3IIOB.

- UCCJeNOBaTh KAueCTBEHHBIM COCTAB ypoxkKash M CpPaBHUBATH TOJyUYCHHBIC
PE3yNbTATHI.

Yyammecs mory4aT BO3MOKHOCTh HAYUYHThCS

- CIIOCOOHOCTH K MOUCKY, aHAIU3y U 00001IeHUI0 HH(OpMaLuy;

- CHOCOOHOCTh K MYyOJMYHOMY NPEACTABICHHUIO M MPE3CHTAIMH Pe3yJIbTaTOB
MCCIICIOBaHUS;

- pa3BUBaTh MEXaHU3M (OPMHUPOBAHUS HAYYHOH peud, yMEHHE TPaMOTHO
BBIpaXXaTh CBOW MBICIIH.

@opMblI JeITeILHOCTH: HA0MOIeHNe, Oecena, TUaor, TUCKYCCHS, BBITIOJTHCHHE
TBOpPYECKHX 3a7aHui, oopmiIeHUE J1a00paTOPHBIX PadoT.

IIpomexyTouHast arrecTanus HalucaHue UTOrOBOM Hay4HO-
UCCJIeIOBATENbCKON pPa0OThl, KAaK BBIMYCKHOTO 3Tala NporpaMmbl € JOKIAIOM H
[Ipe3eHTaluen Pe3yJIbTaToB.
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3aHATUA
1

Hroro

COJEPXAHUE ITPOI'PAMMBI

Monyinb 1 3HaKOMCTBO € MEPCIEKTUBHBIMUA TEXHOJIOTHUSIMHU B CEJILCKOM XO35IHCTBE
Tema

3HakoMcTBO ¢ TexHosoruei uurepHera seueit (IoT). «Ymuas rennuna
NoTuk M2». Inardopmsr IoT. [IpuMeHeHNE arpOHOMUYECKOH METEOCTAHIIHH
KaipoMini u uHTEIEKTyalIbHOH 1aTdhopMbl Agrokeep

buorexHnonoruu B cenbckoM xo3siiicTe. [I[pumeHenne MeTo10B in vitro Juis
KJIOHAJIBHOTO Pa3MHOXKEHUS KapTodelis Y4epeHKOBaHHEM MTOOETOB.
[IpuroroBnenne nuTaTENBHBIX CPE ISl KYJIbTUBUPOBAHUS KIETOK U TKaHEH
OcHoBBbI Ipodeccun BETepUHAPHBIN Bpad. BeTepuHapHo-caHUTapHAS
JKCIEePTH3a NPOAYKTOB )KMBOTHOTO MPOUCXOKIACHUS

BBeneHne B OCHOBbI XUMHUYECKOIO MOHUTOPHUHIA arpojaHamagToB.
[IpoBenenune macTtep-kiacca 1o onpeeaeHUI0 OCHOBHBIX 3JIEMEHTOB MUTaHUS
(NPK) B pactenusix metoaom Llepaunr

Yacel

2



Monyinb 2 OCHOBBI XUMHUYECKOIO MOHUTOPHUHIA arj

postaHAIIa(TOB

Ne Tema 3ansATHSA Bcero | Teopus |IIpaxtuka | laTa no Ilnanupyemsrii
4acoB, JIaHy o0pa3oBaTeJIbHBII
24acaB pe3y/1bTaT
HeJeJI10
5 [U3ydyeHne TeXHUKHU 0€30MACHOCTHU B JIA0OPATOPUU, HHCTPYKTAK. 2 2 - (dbopMUpOBaHWE HABHIKOB
O3HaKOMJIEHHE C TEPMUHAMHU U XMMUYECKOH MOCYI0M aboTBl €  OCHOBHBIMU
7 Meronuka mpoBeeHUs MOJIEBBIX padoT, MpobooTOOpa M MPOOOIOTOTOBKU 2 2 - MOP(HOIOTHUECKUMU
8 [IpensapuTelibHOE 0O3HAKOMIIEHUE C YYACTKOM 0TOOPA MOYBBI 2 - 2 [pHU3HAKAMH,
9 [[IpoBeneHue MOArOTOBUTEIBHBIX pabOT 4 4 (U3HYECKUMU CBOHCTBAMU|
[ToaroToBka NOYBEHHBIX 00PA3LIOB K aHAIHU3Y U XMMHUYECKMM COCTaBOM|
10 |OcHoBHBIE MOp(hOIOTHYECKHE IPU3HAKU B (PU3HUYECKHE CBOWCTBA MIOYBHI 4 4 - [109B.
11 |OnpenencHue XUMHYECKUX SJIEMEHTOB TTOYBBI 2 - 2
12 |AHa;u3 No4YBeHHBbIX 00Pa3L0B HA KUCIOTHOCTD 6 2 4
13 |[ToxBeneHre UTOTOB arpOXMMUYECKOTO HCCIEIOBAHUS TIOYB, O(OpPMIICHHE 2 - 2
pe3yIbTaToB
14 [[Iuranue pacrenuii. BusyanbHast 1 xuMuueckasi JMarHOCTUKA 4 4 - (opMUpOBaHNE HABHIKOB
15 |O16op pacTuTENBHBIX 00pa3LOB 2 - 2 paboTBl €  pa3NUYHBIMU
[TonroToBKa pacTUTENFHBIX 00Pa3IOB K aHAIIU3Y METOlaMH W TIpHEeMaMHy|
16 |M3ydyeHue MeTo/10B onpezaenaeHus a3oTa ¢pocdopa U Kalus B paCTEHUSX 2 2 - aHallM3a  pacTeHud  Ha
(Kpenbnans, Hepnunar, Maraunxoro) OCHOBHBIE XUMHUYECKNE
17 |Onpenenenue a3zota, pocdopa u kanus B pacTeHUsIXx MetoioMm Llepiunr 6 - 6 OJICMEHTBI.
18 |[ToaBeneHMEe UTOTOB IO XUMHUYECKOMY OIPEEIIEHUIO COCTaBa PACTEHUH, 2 - 2
odopMIIeHHE PE3YIIHTATOB
19 [Xumudeckuii aHanu3 ypoxas. 2 2 - dbopmupoBanue
20 [M3yyeHne pallOHHUPOBAHHBIX COPTOB 3€PHOBBIX 1 OOOOBBIX KYIBTYP 2 2 - KOMIICTCHITUN  BBITIOJHSTH
21 |Omnpenenenue copepskaHusi OCIKOBBIX BEIIECTB B PACTEHUSIX. 2 - 2 AHAIN3bI pa3IMYHBIMU
22 |OnpeneneHue coAepkKaHHUS caxapa U CyXUX BEIIECTB pe(hpaKTOMETPUIECKUM 4 2 2 METOJlaMU B 3aBUCUMOCTH
METO10M OT BBIOPAaHHOTO OOBEKTA
23 |OmpeneneHue copepikaHus Kpaxmaia B KapToderne 2 - 2 MCCIIEIOBaHMS
24 |OmpeneneHue copepikaHusl KApOTHHA B MOPKOBH 2 - 2
25 [[loaBeneHne UTOTOB XMMUYECKOTO aHAJIM3a IJI0/JI0B, OhopMIiIeHHE 2 - 2
pe3yIbTaToB
26 [UroroBas arTecTarys (3alIUTa IpoeKTa ¢ mpe3eHTanueil) 4 - 4
3aciIyIIMBaHUE JOKJIAI0B C IPE3eHTALMEH, BOPOCHL, IUCKYCCUs
Hroro 60
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3emMJiieqieNiue ¢ oCHoBaMu nouBoBeieHUs U arpoxumuu. I TAY-MCXA umenu K.A.
Tumupsizera, 2011. 189 c.
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4. Mensenckuii B.A., Menseackas I'.B. CelbCKOX035MCTBEHHAsT DKOJIOTHS:
yueonuk. Munck: MBIl Mundwuna, 2010. 415¢.
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1. I'abpuensa O. C., Barnuna JI. [1. XumMuyeckuii SKCIEPUMEHT B IIKOJIE -
M.: Ipoda, 2009r.

2. Eropo A.C., YepnwsimeB B. H. Xwumus. Ilocobue penerutop mis
noctynaromux B BY3e1. Poctos Ha Jlony. @enukc. 2011.

3. Epemuna E.A. EI'D. Xumus. [Ipaktukym. M.: Ok3amen, 2008.

4. T'abpuensn O.C. OctpoymoB WN.I'., lopodeera H.M. Ilpaktuxym mo
oO111eii, HeOpraHu4eckon u opranudeckor xumun. M.:13n-Bo «Akagemusy», 2007.

5. Cmapeirun C.H. Heopranuueckass xumus. [Ipaktukym. M.:M31 — BO
«IOpaiity, 2012.
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DnexmponHvle UCMOYHUKU.!

1. Tazera "Xummsa" (mpuinoxkenue Kk razere "llepBoe ceHTIOps")
[D1eKTpOHHBIHI pecypcl].
http://him.1september.ru/newspaper.php?year=2005vm=06

2. OobpazoBarenbubiii  noptan "YUEBA" [OnexktpoHHslii pecypc]. -
http://www.ucheba.com

3. Poccuiickuii o6mieoOpa3oBaTeabHbIN TOpTAl [DJIEKTPOHHBIA pecypc] -
http://www.school.edu.ru

Hcnonvsyemoe obopyodosanue:

IIporpamma peanm3yercss ¢ HCHOJb30BaHueM oOopyaoBanusi LleHTp
00pa3oBaHMsl €CTECTBEHHO-HAYYHOH M TEXHOJOTHYeCKOH HANPABJIECHHOCTEH
«Touka pocra»
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