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IosicHUTEIbHAA 3aNIUCKA

[Tpu pazpaboTke MpOTrpaMMBbI JIEKTUBHOTO Kypca TEOPETUIECKYIO OCHOBY JIJIS
OTpeNeNeHUsT  TMOAX0M0B K  (OPMHUPOBAHHMIO  COJACPKAHUS  COCTaBUIIN
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIeJIeH,
COJIEp)KaHMs, PE3yJbTaTOB OOyUYCHHS W TpPeOOBAaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB, TMOJOKEHHUSI 00 OOIIMX MENsIX W NMPUHIHUINAX, XAPAKTEPU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpeaHero o0Iero obpasoanus B Poccutickoit
Odeneparuu.  [Iporpamma  ydyeOHOro Kypca «IKCIEPUMEHTBI B OHOJIOTHNY
npeaHa3HaveHa s u3ydeHus B 10 kiracce xuMuko-ouogorudeckoro npoduis 0,5
yacoB B Heaemo. OOmen3BecTHO O0JbIIOe y4eOHO-BOCIMTATEILHOE 3HAYEHUE
HKCIEPUMEHTa B 00YUYEHHHN €CTECTBEHHBbIM HaykaM. OCOOEHHO BeIUKa pojb €ro B
npenojaBaHuM OWUOJOTUM B CpelHEM 3BeHe Mmikoybl. OHa ompenensercs
coJiepyKaHHEM TIpeaMeTa, 3HAYUTEILHOE MECTO B HEM 3aHUMAaeT (DU3U0JIOTUUSCKU
Marepuall, HW3Ha4aJlbHBIM MECTOM €ro B Kypce OHOJOTMU CpPEIHEH IIIKOJIBI,
BO3PACTHBIMU  TICUXOJIOTUYECKMMHU  OCOOCHHOCTSIMU  JeTel, TmpeoOiiagaHue
00pa3HOro, KOHKPETHOTO MBIIUICHUSI HaJl aOCTPaKTHBIM, HEPa3BUTOCTb psjia
MO3HABATENbHBIX YMEHUM, AUAAKTUUYECKUMH BO3MOXKHOCTSIMU OHOJOTHYECKOIO
sKcriepuMeHTa. Poib  sKkcmepuMeHTa 3HaYMMa B 0O0pa30BaHMM  YOEKISHUM,
GbOpMUPOBAHUM U PA3BUTUU OHMOJOTHYECKUX IMOHATHH M MaTEepPUATUCTUUYECKOTO
MUPOBO33pPEHHUS, B Pa3BUTUU TIO3HABATEIbHBIX CHOCOOHOCTEW JeTed, B
BO3HUKHOBEHHUHM U COXPAHEHHM MHCCIIEIOBATEIbCKOIO HHTEpeca Ydalluxcs K
ouosoruu. Bece 3170 0COOCHHO BaXkKHO JJIsE Kypca OHMOJIOTHH, B KOTOPOM yUaIlluecs
MPUCTYMAIOT K CHUCTEMATHYECKOMY H3YUYEHHUIO €CTECTBEHHBIX HayK, TJIe
3aKJIAJBIBAIOTCS. OCHOBBI MATEPHAIMCTUYECKOTO TMOHUMAHMUS SIBJICHUN XU3HU U
MpUOOPETAIOTCA MO3HABATEIbHBIE M TMPAKTUUYECKUE YMEHUsS, HEOOXOIUMBIC Jis
ycnemnHoi noarorosku k ['NA.

OO6mrast xapakTepucTHKa Kypca

Kypc Bxomur B oOpaszoBatenbHyto o0nacTh  «EcTecTBO3HAHUEY.
[Tpuopureramu 1Jis SJEKTUBHOTO Kypca Ha CTYNEHHU CpeIHero (IOJIHOTO) OOIIEro
oOpa3oBaHuUsl SBISIOTCS OCHOBBI AKCIIEPUMEHTAIBLHOMN JESTEIHPHOCTU B OMOJIOTHUH.
Cucrema 3aHsATUH, Ipe/ICTaBlIEHHAs B pabouelt mporpamme s 10 kimacca XUMHUKO-
Ononornyeckoro Tpowiiss COPUEHTHpPOBAHA HA TNPHUOOPETCHHE HABBIKOB
OTIPEICIICHUS THIIOTE3, IIeJIel IMMOCTAaHOBKU OMBITOB, IMOJIYYEHUS PE3YyIbTaTOB C
nocyeayronieil ux uHTepnperanuei. [IporpamMva HampaBlieHa Ha pa3BUTHE W
BOCITUTAHUEC y YYAIIUXCS TMOHUMAHUS BaXXHOCTH OJKCIIEPUMEHTA COBPEMCHHOMU
OHOJIOTHH.

VY4yeOHbIi  KypCc  MOCJIENOBATENbHO  peaiu3yeT  KOMMYHHUKATHUBHO-
KOTHUTUBHBIHN MOAXO0/, UCIIOJIb3Ys KOMOMHAIIMIO METO/I0B U IPUEMOB COBPEMEHHOMN
METOJUKHU MpernojaBaHusi OMOJOTHMH U TPaJWLMOHHBIE CPEJCTBA, U METOMbI s
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dbopMHUpOBaHKSI KOMMYHUKATUBHONW KOMITETCHIIMM YYaIUXcs. TemMaTuka 3aHsATUH,
7a00paTOPHBIX M MPAKTUYECKUX pabOT COOTBETCTBYET BO3pacTy U HHTEpecaM
YYaIMXCsl, UCTIOIB3YIOTCSI MEKIIPEIMETHBIE CBSI3U. YUeOHbIC 3a/laHUs U y4eOHBIH
MaTepuall OPUEHTUPOBAHBI HA JIMYHOCTh YYEHHKA, YYUTBIBAIOT €r0 MHTEPECHI U
NOTPeOHOCTH, OCHOBBIBalINMECcs Ha onbiTe yyammxcd. C  MOMOIIbIO
HKCIIEPUMEHTOB y4YalllUMCS TpeJyiaraerca ObITh aKTUBHBIMU  YYaCTHHUKAMU
npoiiecca 00CYXIACHUS Pa3IMYHbIX TEM U MPOOIIEM.

YcuneHre BHHMaHUST K TPUKIATHOW HAMPABICHHOCTH MPOJUKTOBAHO
HEOOXOMMOCTBIO 00€CTIeueHUs] YCIOBHM ISl PEIICHHUS OJHON M3 aKTyalbHBIX
33124 IKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHUsL.

esn kypca:

[1 IoxazaTh IpUEMBI U 3TAIbl SKCIIEPUMEHTAIBHON PadOTHI;

[ PactupsATh Kpyro3op y4ammxcs Mo OTIEIbHBIM BOTIpOcaM (PU3UOJIOTHH H
aHaTOMUU >KUBBIX OOBEKTOB;

1 [TokazaTh 3aBUCUMOCTb JKUBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX IKOJIOTHUECKUX
(bakTopoB;

[ [Tomoub y4amuMmcsi B 0000IEHNH U CUCTEMAaTH3AI[H MTOJTy4€HHbBIX 3HAHUM;
[l YTouHeHne GpOpMYIUPOBOK OCHOBHBIX MOJIOKEHHUIH;

[1 CnocoOCTBOBATh Pa3BUTHIO CKJIIOHHOCTH K aHAJIU3Y, CUHTE3Y U 0000ILIEeHUS
NOJTy4YeHHOW NH(OpMaLINK;

[ Pa3BUBaTh CIOCOOHOCTH JIOTUYECKOTO U OMOJIOTUYECKOTO MBIIIICHMS;

1 AKTUBH3UPOBATH MPOIECC MMO3HAHUN OKPY>KAIOIIET0 MUPA.

B nporpamMe 351€KTUBHOTO Kypca MOYKHO BBIIEJIUTD YETHIPE OCHOBHBIX
HaINpaBJICHUS:

e BBaeneHue B SKCIIEPUMEHTANIBHYIO I€ATEIBHOCTD
DxcnepuMeHThl: O0111as O1oIOTHs

YenoBek Kak 00BbEKT IKCIIEPUMEHTATBHBIX HAOIIOACHUM
borannueckuit 3KCHEPUMEHT

300JI0rH4ECKUI DKCIIEPUMEHT

Onucanue Mecta y4eOHOTO IIpeaMeTa B ydeOHOM TIaHe

CornacHo yuebHomy tmany ®I'OC COO T'BOY «l'umuazus Nel22 wumenu
2K.A.3aifiieBoii» Ha peanuzaiyio JaHHOW pabodei nmporpamMmmsel mo 6uosioruu B 10
kiacce orBoautcs 0,5 gacoB B HeJleI10, Bcero 18 gacos.

@®opMbI OPraHM3alMH U METOAbI 00yYeHUH

DKCIEpUMEHT MpeanojaraeT padboTry ¢ pa3HOoOpa3HbIMU OOBEKTaMH — Kak C
KUBBIMU OpraHM3MaMH, TaK W C (PUKCHPOBAaHHBIMHM TperapaTaMu, a TaK >Ke
OCYIIECTBICHHUE  BUPTYyaJIbHBIX  JIA0OpaTOpHBIX  paboT.  OCOOEHHOCTHIO
OMOJOTUYECKOTO IKCIIEPUMEHTA SBJISIETCS €TO BAPHUATHBHOCTb.
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JInuHOCTHBIE, MeTANIPeIMeTHbIE U MPeAMETHbIE Pe3yJIbTAThl 0CBOECHHS
y4eOHOro nmpeamera.

JInyHOCTHBIE pPe3y/IbTAThI:

e OCO3HAaBAaTb CAMHCTBO M MLCJIOCTHOCTb OKPYKAOMICTO MHPA, BO3MOXHOCTH CIro
ITO03HABAEMOCTH 1 O0OBSICHUMOCTH Ha OCHOBE ,ZIOCTI/I)KCHI/Iﬁ HAYKH;

e IIOCTCIICHHO BBICTpANBATDH COOCTBEHHOE HCIO0CTHOC MUPOBO33PCHHUC,

e O0OCO3HaBaTb HOTpC6HOCTB U TOTOBHOCTH K CaMOO6p330BaHI/IIO, B TOM 4YHCIIC U B
paMKax CaMOCTOSITCIIbHOM ACATCIIBHOCTHU BHC IIIKOJIbI,

MeranpeameTHble pe3yJibTaThl:
Perynstusnsie YVY/I:

¢ CaMOCTOSITENIBHO OOHApyKHUBaTh U (HOPMYIUPOBATH MPOOIEMY, ONPENEIATh LENb
HKCIIEPUMEHTA, OIbITA, BEIOUPATh TEMY HCCIIEAOBAHNUS;

e BBUIBUTaTh BEPCHUU pEUICHHUS MpPOOJIEMbI, OCO3HABaThb KOHEYHBIH pe3ynbTar,
BbIOHMpaTh U3 MPEAJIOKEHHBIX M MCKAaTh CaMOCTOSATEIBHO CPEICTBA JOCTHXKEHUS
LEJIH;

e COCTAaBIIATh IUIaH UCCIIEOBATEIBCKON pabOThI;

o paloTas 1o mijaHy, CBEpATb CBOM ACHCTBHS C ILI€JIbIO U, NPH HEOOXOIUMOCTH,
UCIPABIISATH OLUMOKU CAMOCTOSTEIBHO;

e B JIMAJIOTe C PYKOBOJAUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIE
KPUTEPUH OLICHKH.

ITo3naBarenbabie Y VY /1!

e AHANM3HMPOBAThH, CPABHUBATH, KJIACCU(DUIIMPOBATH U 0000IIaTh PAKThI U SIBICHMUS;

¢ BBIABIISITh IPUYUHBI U CIEACTBUS IPOCTHIX SBJICHUN;

e OCYHLIECTBIISITh CPAaBHEHME U  KJIACCU(PHUKALUIO, CaMOCTOSITEIbHO BBIOMpas
OCHOBAHMSI M KPUTEPUH ISl YKA3aHHBIX JJOTUYECKUX OINEpaLlnii;

e CTPOWUTH JIOTMYECKOE PACCYKJECHHE, BKIIOYAIOIIEEC YCTAHOBJIEHUE IPUYUHHO-
CJICJICTBEHHBIX CBS3€CH;

¢ CO3/1aBaTh CXEMATUYECKUE MOJIEIH C BBIACIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTa;

e COCTaBIISITh TE3UCHI, PA3IMUHbIE BUbI IIJIAHOB (MPOCTHIX, CIIOKHBIX U T.I1.);

« MpeoOpazoBbIBATH HH(GOPMAIIUIO U3 OJHOTO BUJIA B IPYroi (TabauIly B TEKCT U TIp. );

¢ BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(MOpMAIUY;

e YMETh ONpPEIEIATh BO3MOXKHbIE HCTOUHUKH HEOOXOUMBIX CBEJICHUM, TPOU3BOIUTh
MOUCK MH(OpPMAIUK, AHATU3UPOBATH U OLIEHUBATDH €€ JOCTOBEPHOCTb.
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Kommynukarususie YV /I:

e CaMOCTOSITEJILHO OPTaHU30BBIBATh yUeOHOE B3aMMO/ICUCTBHE B IPyIIIE (OMPEAEISITh
oO1ue 1eNu, pacupeiesiTh PO, 1I0rOBapUBaThCs APYT C APYTOM U T.1.).

IIpeamMeTHbIE pe3yabTaThl:

s paccMaTpuBaTh OMOJIOTHYECKHE MPOIECCHI B PA3BUTHUH;

o TPUBOAUTH IPUMEPHI IPUCTIOCOOICHHUI OPraHU3MOB K Cpejie OOMTaHUs U OOBSICHATh
UX 3HAUYCHHUE;

e HaxXOJWTh YEPTHI, CBUICTEILCTBYIONIUE 00 YCIOXHEHUU KUBBIX OPTaHU3MOB TIO
CpPaBHEHUIO C TIPEIKaMH, U 1aBaTh UM OOBSICHEHNUE;

e OOBICHATH MPHUCTIOCOOJICHHS HA PA3HBIX CTAIUSAX KU3HCHHBIX ITUKJIOB.

Kpurepuu onenku 3HaHUI
KoHTposib ocyliecTBisieTcsi IMyTeM aHajiu3a MCCIeN0BaTeNbCKUX paboT, Mo
pe3yibTaTaM BBITIOJIHEHHUS JUArHOCTUYECKUX 3alaHui  y4eOHOro mocoOus
odopmienust noprdonro yueHuka. OleHKH He BBICTABISIIOTCA. KoHeuHas olieHka
ONpENENAeTCS MO0 3aBEPUIEHUU Kypca B 3aBUCUMOCTH OT aKTyallbHOTO YpPOBHS
MOATOTOBKH yYaIIUXCA B BUJIE «3aUTCHO» WM «HE 3aUYTCHOY.

Conep:xanue 3JIeKTUBHOTO Kypca « IKCNIEPUMEHTHI B OHOJIOTHID)
18 yacoB

ConepkaHue  JJIGKTUBHOTO  Kypca  MpeaycMaTpuBaeT  MPAKTUKO-
OPUEHTHUPOBAHHYIO JESITEIBHOCTh YyYalIUXCsl MO0 HU3YYEHUI0 OMOJIOTHYECKHX
O00BEKTOB W TPOIECCOB. DTO TO3BOJUT “U3HYTPU~ PACCMOTPETh BaKHEUIIINE
SIBJICHHSI TIPUPOJIbI, MPUOOPECTH HEOOXOAUMbIE HABBIKUA MTOCTAHOBKU W OIHMCAHHE
skcriepuMenTa. OIHUM M3 OCHOBHBIX METOJIOB M3y4Y€HUS OUOJIOTHU SIBIACTCS
OMOJIOTUYECKU  SKCIEPUMEHT,  KOTOPBIM  TpeNroyiaraeT  IPOBEICHUE
Pa3HOOOpa3HBIX HCCIEA0BATENIbCKUX BHUIOB JAesiTenbHOCTH. Ha coBpemMeHHOM
JTare  pa3BuTUs  oOpasoBaTenbHOM — oOnactu  “buosoruss”  3HaueHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTa BO3PACTAET, TaK KaK BO3PACTAET MpaKTHYECKas
HaIPaBJICHHOCTh OOY4YEeHUS MpeaIMeTa.

BBejeHnne B 3KCNIEPUMEHTAJIBHYIO 1€ITEJILHOCTD 34

Mertob! vccieoBaHus B OUOJIOTUM: OOIIEHAYYHbIE, YACTHBIE.
MukpockomnupoBaHue, XxpoMmoTorpadus, nerpudyrupoBanre, HaOI0ACHHE,
AKCIIEPUMEHT. DTarbl JKcriepuMenTa. OdopmiieHne pe3ynbTaToB SKCIIEPUMEHTA B
BUJIC: CTCHAOBBINA JOKIa.
Oo01mas o6uoJsiorus 4 u
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MuxkpockonupoBaHHe: CBETOBOM W 3JIEKTPOHHBIH MHKpPOCKOM. OCOOEHHOCTH
IPUTOTOBJICHHUS] MUKPOIIPENAPATOB: KOKHUIA JTyKa, MAKOTh ToMaTa. MeTroauka
BBIpAIlIMBAHMS JIECHEBBIX TPUOOB Ha MUTATENbHBIX cpefax. [lurarenpHbie cpebl.
MexBunoBas 6opb0a 3a CyliecTBOBaHUE Ha MPUMEPE Pa3IMUHbIX BUIOB IJIECEHU:
KOHKYPEHIIUS, €€ 3HAUCHHUE.

OmnsbiTel IO TeMe «bruocdepa U HaydHO-TEXHUUYECKUH IPOrPeccy»: BUPTyalbHas
nabopaTopus, METO/I MOJEIUPOBAHNS, KOMITBIOTEPHBIE TEXHOJIOTUU B OMOJIOTHUH.
Yes10BeK KaK 00bEKT IKCIIEPUMEHTAJBHBIX Ha0J/10AeHuil 3 4

Oco0eHHOCTH HKCTIEPUMEHTATLHON PabOTHI C YETIOBEKOM: COBPEMEHHBIE METO/IbI
M3Y4YEHHMS OpraHnu3Ma 4eJIOBEKaA.

BuyTpennsis cpena opranusma. OnpeneneHue rpymni KpoBH.

BH/I v ncuxonorusa. Tunsl TemnepameHToB. OnpeneneHre TUIOB TEMIIEpaMEHTA.
TemnepameHnT u Oyayias npodeccus

borannyecknii 3KCIEPUMEHT SU

®duszunonorus KIEeTKU: (POTOCUHTE3, JbIXaHUE, MUTaHue, ucnapenue. L{utomnazma
pacTuTeNbHON KIIeTKH. [lima3mMonus3 u aqenna3Monns B KIETKE.

®ortocunres. CTpoeHre XJIOpOIIacTOB U XJopoduiia. BiusHue temneparypsl Ha
dotocuntes. [locTpoeHne TeMiepaTypHO KPUBOH.

BereratuBHOe pa3MHOKEHUE pacTeHUN. YepeHKOBaHUE PACTECHUMN.

N3ydyeHne BepTUKAIBbHOM CTPYKTYpbl Jieca: spycHOCTb. IlpucnocoOnenus
pacTteHuit

[IpeBparieHue TpageCcKaHIMKA U3 Ha3eMHOM ()OpMBbI B BOJHYIO: THAPOTIOHHUKA
300/10rHYeCKUM IKCIIEPUMEHT 3 4

[MapctBo IlIpocreiimmue. Peaknuu mpoCTEMIIMX HA PaA3JIMYHBIE Pa3APAKHUTENHN:
(oTOTaKCUC, XEMOTAKCHC.

BripaboTka ycinoBHBIX pe(iIeKCOB y NTHUI: Ha 3BYKOBBIE CUTHAJIbI, HA BPEMs
KOPMJICHHMSI, HA BHEILIHUNA BUJT ITOBUTHIX HACEKOMBIX H JIp.

Omnpenenenre NTUL 1O NMECHSIM. V3ydeHne rHe310Boi KU3HU NTULL

Hroro 18 yacos

KasiengapHo-reMaTnuyeckoe njiaHMpPoOBaHNe YJIEKTUBHOIO Kypca
«IKCnepuMeHThI B OnoJiorun», 10 kiacc, 0,5 yacos B HegeJ110

Ne | Tema |
BBeneHue B 3KCIIEPUMEHTAJIBHYIO 1eATEJIbHOCTD 34

1. | MeTtonasl uccienoBanusa B OMOJIOTHHA

2. | Dtanbl SKCIEPUMEHTA

3. | Odopmienue pe3yabTaToB IKCIIEPUMEHTA

OO0mas ouoJsiorus 4 4

4. | MuxpockonupoBanue. OcOOEHHOCTH MPUTOTOBJICHUE
MUKpPOIPEenapaToB

5. | Meroauka BbIpalllMBaHMsl MJIECHEBBIX TPUOOB (MHCTPYKTAXK)
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6. | MexBunoBas 6opb0a 3a CyliecTBOBaHUE HA PUMEPE
pa3JIMYHbBIX BUJIOB IJIECEHH

7. | OnbiTel 10 TeMe «buocdepa u HaydYHO-TEXHUYECKU N
IIPOTPECCH

Ye10BeK KaK 00bEKT IKCIIEPUMEHTAJIBLHBIX HA0MI0IeHni 3 4
8. | OcOOEeHHOCTH IKCIEPUMEHTAIBHON pabOThI C YEIIOBEKOM
9. | BuyTpeHnnss cpena opranusma. JL.p.: Onpenenenue rpymn
KpPOBH.

10.| BH/ u ncuxonorus. JL.p.: Onpenenenue TUIoB
TEMIEPAMEHTA

borannveckunii IKCIEPUMEHT SY

I1.| ®usunonorusa knerku. [{uromnasma. JL.p.: [lnazmonus u
JEIIa3MOJIA3 B KIIETKE.

12.| ®otocunTe3. CTpoeHHE XJIOPOIIACTOB U XJI0poduiLia.
JL.p.: Biugnue temrepaTypbl Ha (POTOCUHTES.
ITocTpoenne TeMnepaTypHON KPUBOM.

13.| JLp.: BeretaTuBHOE pa3MHOXKEHHUE PACTCHHUIA.
YepeHkoBaHUE PaCTCHUM.

14.| I3yueHne BEpTUKAIbHOW CTPYKTYPHI Jieca

15.| IlpeBparenue TpaaecKaHIIMy U3 Ha3eMHOM (hOpMBI B
BOJIHYIO

300/10rHYeCKU IKCIIEPUMEHT 3 4

16.| Lapctso IIpocreimmue. JI.p.: Peakuuu npocrenmmx Ha
pa3IUYHbIE PA3APAKUTEIH.

17.| BeipaboTka ycoBHBIX pe(hIEKCOB y NMTUIl HA 3BYKOBBIE
curHaisibl. BeipaboTka ycnoBHOTO peduiekca y NTUIl Ha
BpEMsI KOPMJICHUSL.

18.| N3ydyeHue rue3/10BOM KM3HU NTHII

Hroro 18 yacos
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Jlnct cornacosanus k gokymeHTy Ne COO Pl BkcnepumeHTsl B 6uonorum ot 31.08.2024
MHnumnaTop cornacoBanus: benosa C.B. [Anpektop
CornacoBaHune nHnyumnposaHo: 31.08.2024 16:43

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Benosa C.B. 31.08.2024 - 16:43

okymeHT cosaaH B anekTpoHHon copme. Ne COO Pl OkcnepumeHTbl B 6uonorun ot 31.08.2024. NcnonHutens: benosa C.B. B I/IEKTPOHHbBIA
CtpaHuua 8 us 8. Ctpanuua cosaaHa: 31.08.2024 16:43 =¥ TATAPCTAH



