PocroBckas obnacts TapacoBckuit paition X. Poccomb

MyHuuunajgbHoe 010/1KeTHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHne
Typosepo-Poccomanckas ocHoBHasi 001eo0pa3oBaTe/ibHasi MIK0JIA

PACCMOTPEHO COI''TACOBAHO [MTPUHATO YTBEPXIAIO
Ha 3acenanun MO C 3aMEeCTUTEIEM Ha 3aceIaHuu JupexTtop
yuuTenen nupekTopa no YBP [Temarormyeckoro [Tpuka3 Ne 76
€CTECTBEHHO- ot 29.08.2024 r. Cosera ot 29.08.2024 r.
MaTeMaTU4YeCKOro ITporokon Ne 1 ot
LUKJIA 29.08.2024 r
ITpoTokon Ne 1 ot
29.08.2024 1. [Ipencenarens
PykoBoautens MO
bynkosa O.B. Cypoga /I.C. A3zapoBa O. M. A3zapoBa O. M.
AzapoBa Onbra
MwuxannosHa
OU=[unpekTop,
O=MBOY
3 I_l Typosepo-PoccoluaHck
as OOLLU, CN=AsapoBa
Onbra MuxarinosHa,
E=t-rossoch@mail.ru
S noATBepXAat 3TOT
[OKyMEHT
MecTO noAnmcaHus
PABOYASA ITPOT'PAMMA

JAOHOJIHUTEJBHOI'O OBPA3OBAHUA

«buonoruyeckas gadoparopus»

YpoBeHb 00111€r0 00pa3oBaHus, KJIACC: OCHOBHOE ol1iee, 5-6 Kimacc
KosnyecTBO 4acoB B Hexes10: 1 yac
Ilexaror nonosiHeHHOT0 0Opa3oBanus:: TumoiieHko B.b.

Kpainduxkanuonnas kareropusi: nepnas

2024-2025 y4eOHbIi roa



PA3JIEJL 1. NOACHUTEJIbHASA 3AINUCKA.
Pabouas mporpamma cocTaBieHa ¢ y4€TOM OCHOBHBIX HOPMATHUBHBIX MTPABOBBIX JOKYMEHTOB:
3aKOHOB:
- ®enepanbHoro 3akona ot 29.12. 2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepaunun» (pea. ot 02.03.2016; ¢ u3M. u 101., BCTYIL. B CUITY C
01.07.2016);
- O6nactHoro 3akoHa ot 14.11.2013 Ne 26-3C «O6 o6pazoBanuu B PocToBckoii o6mactuy (B pea. ot 24.04.2015 Ne 362-3C).
[Iporpamm:
- IlpumepHoii OCHOBHOW 00pa3oBaTeNbHONW MPOrPaMMbI OCHOBHOTO 00mero oOpa3oBaHus (omgoOpeHa GdenepaabHbIM Y4eOHO-METOANYCCKUM
oObeuHEeHrEM 110 001IeMy 00pa3oBaHuI0, MpoTokoJ 3acenanus ot 08.04.2015 Ne 1/15).
[Ipukasos:
- Ilpukaz MunoOpnayku Poccun ot 17.12.2010 Ne 1897 «OO yTBepKIE€HHHM UM BBEACHUU B JEHUCTBUE (elepallbHOTO TOCYJapCTBEHHOTO
00pa30BaTEeNHLHOTO CTAaHJAPTa OCHOBHOTO 001Iero oopa3oBanus» (B pel. npukaza MunodpHayku Poccun ot 29.12.2014 Ne 1644);
- IIpuka3 Munobpuayku Poccum ot 29.12.2014 Ne 1644 «O BHeceHMM W3MEHEHUU B mpuka3 MuHHcTepcTBa 0Opa3oBaHus U Hayku Poccuiickoit
Oenepamu ot 17 gexadbpst 2010 1. Ne 1897 «O06 yrBepxkaeHnn GeaeparbHOro ToCyIapcTBEHHOr0 00pa30oBaTeIbHOTO CTaHIAPTa OCHOBHOTO OOIIETO
00pa3oBaHU;
- Tlpuka3 ot 31.12.2015 Ne 1577 «O BHeceHWHM W3MEHEHWH B (pelmepalbHBIA rOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTaHAAPT OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, YTBEPKACHHBIN MprkazoM MuHuctepcTBa oopasoBanus u Hayku Poccuiickoit @enepamuu ot 17.12.2010 Ne 1897»;
- [Ipuka3 Munnpocsenienus Poccun ot 28.12.2018 Ne 345 «O0 yTBepkaeHuun QenepanbHOTo nepeyHs yueOHUKOB, PEKOMEHAYEMBIX K UCTIOIb30BAHUIO
IpH pealu3aliyd UMEIOIIUX TOCYJapCTBEHHYIO aKKpEAWTAlHI0 00pa3oBaTeNbHBIX MPOTPaMM HAdajdbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPEIHEro
o01ero 0opa3oBaHUs»
-YcTaB MyHHIIMIIATBHOTO OIOPKETHOTO 00111e00pazoBaTebHOr0 yupexaeHus Typosepo-Poccomanckoil o0cCHOBHOM 00111€00pa30BaTeNbHON IKOJbI;
-OCHOBHOM 00pa3oBaTesibHON MporpamMmMbl HadaabHOTO o01iero oopazosanust MBOY Typosepo-Poccomanckoit OOI;
- IlonoxeHue o MoOpsAKE YTBEPKACHUS U CTPYKType pabodux mporpamMm y4eOHBIX KypcoB (mpeameToB) muciuiuinH (Moayneir) MBOY Typosepo-
Poccomanckoi OOIII;
- Yuebnsiit mman MBOVY Typosepo-Poccomanckoii OOILI na 2024-2025 yuyeOHblii ro;
- T'onosoit kanennapusiil yueOnsiit rpapux MBOY Typosepo-Poccomanckoit OOL na 2024-2025 yueOHbI# TO;
Copep:xaHue MporpaMMbl HaIIPaBJICHO HA OCBOCHHE yYall[UMKCS 3HAHUH, yMEHUI U HaBBIKOB Ha 0a30BOM YpOBHE.

JlanHasi mporpaMma MpeAHa3HaueHa s ydalmxcs 5-6 KIaccoB, MO3BOJSIET PACHIMPUTh M YIIyOUTh y YYaIIUXCsl MPAKTUYECKOE MPUMEHEHHE
MOJTYYEHHBIX TEOPETUUECKUX 3HAHUH 10 Onostoruu (pasnen «boTtanukay).

[IporpamMma paccuuTana sl ydamuxcst 5-6 kimaccoB Ha 34 y4ueOHBIX yaca, OPUEHTHPOBAaHA Ha YINyOJeHHE M paclIMpeHHe 3HAHW, HA Pa3BUTHE
JM0003HATEILHOCTH ¥ HHTEpeca K OMOJIOTHH, Ha COBEPIICHCTBOBAHUE YMEHUHN, YIAITUXCSI IPOBOUTH OMOJIOTHISCKUH IKCIIEPUMEHT C UCTIOIh30BAaHHUEM
COBpPEMEHHBIX MPUOOPOB U 000PYAOBAHUS [IEHTPA 00pa30BaHUS €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON HampaBieHHOcTel «Toduku pocTay.



DKCIIEpUMEHT SBJISIETCS UCTOYHUKOM 3HAHUW M KPUTEPUEM MX MCTHHHOCTU B Hayke. KoHIenmus coBpeMeHHOro 00pa3oBaHMs MOAPa3yMEBAET, YTO B
y4eOHOM KCIIEPHMEHTE BEAYIIYIO POJIb JOJDKCH 3aHATh CAMOCTOSTEIbHBIN HCCIIE0BATEIbCKUN YUCHHUYCCKHIM SKCIICPUMEHT.

CoBpeMeHHbIE KCTIEPUMEHTANIbHBIC HCCIICA0BAHUS 110 OMOJIOTHH YK€ TPYAHO MPEICTaBUTH O€3 UCTIONB30BaHUS HE TOIBKO aHAIOTOBBIX, HO U ITU(PPOBBIX
u3MepuTenbHbIX mpubopoB. Cormacao GI'OC ogHMM M3 YHHUBEPCAIBHBIX YUEOHBIX ICHCTBHI, IPUOOPETAEMBIX YYAIIUMHCS TOJKHO CTaTh YMCHHE
«IIPOBCACHUSA OIIBITOB, ITPOCTBIX SIKCIICPUMCHTAJIBHBIX HCCHCHOBaHHﬁ, MMPAMBIX U KOCBCHHBIX H3MepeHHfI C UCITOJIB30BaHUEM aHAJIOT'OBBIX U L[I/I(l)pOBBIX
HU3MEPUTENBHBIX IIPHOOPOBY.

B ocHOBY mporpammbl 3all0’)keHO NpuUMeHeHHe HU(POBBIX Jabopartopwii. TemaTnka MPEeJIOKEHHBIX SKCIEPUMEHTOB, KOJUYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYpPE MPUMEPHOI 00pa30BaTEIILHOM MPOrPaMMbI IT0 OHOJIOTHH, coepkaHiio DeaepatbHOro roCyIapCTBEHHOTr0 00pa30BaTeIbHOTO
crarnapta (PI'OC) ocHOBHOTO 00IIeT0 00pa30BaHUsI.

[Iupokuii CeKTp AaTYUKOB HH(POBOI 1aOOpATOPHHK TO3BOJIKT YUAIIMMCS 3HAKOMHUTBCS C TapaMeTpaMK OMOJIOIHYECKOTr0 SKCIIEPHMEHTA HE TOJIBKO Ha
Ka4CCTBCHHOM, HO U HAa KOJIMYCCTBCHHOM YPOBHE.

B nporecce popMupoBaHus IKCIIEPUMEHTATBHBIX YMEHUH YUCHUK O0YIHUTCS MPEACTABIATH HH(POPMAIHIO 00 HCCIICI0BAaHUN B YETHIPEX BHUIAX:

’:’ B Bep6aﬂBHOMI OIMIMCBIBAThb SKCIICPUMCHT, CO34aBaTh CJIOBECHYIO MOACIIb SKCIICPUMEHTA, (bl/IKCI/IpOBaTI) BHUMAHHEC HA U3MEPACMBIX BCIIMYMHAX,
TEPMUHOJIOTHH;

X2 B TAaOJUYHOM: 3aIOJHATh TAOJIHIIBI JAHHBIX, JICKAIIUX B OCHOBE MOCTPOCHHS T'padHUKOB (IIPH ITOM y yYalIMXCS BO3HUKACT TEPBHYHOC
[PEICTaBICHHE O MacIITabax BEJIHYNH);

<> B Irpa)U4eCKOM: CTPOUTH TpaUKH MO TAOIUIHBIM JAHHBIM, YTO JAaET BOZMOKHOCTB ITEPEX0/1a K BBIIBUKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEKAY BEIHYHMHAMHU (IIPU ITOM YYHTEIb IOKA3bIBACT MPEUMYINECTBO B BH3YyalM3allMd 3aBUCHMOCTCH MEXIY BEIUYMHAMHU, HATTSAHOCTD H
MHOTOMEPHOCTD); B BHJIC MATEMATUYCCKIX YPAaBHEHHUI: 1aBaTh MaTEMAaTHYECKOE ONTMCAHNE B3AaUMOCBS3H BEIMYMH, MaTeMaTHYECKOe 0000IIeHHE.

@opMHUpPOBaHNE UCCIIEN0BATENBCKUX YMEHNN YUAIIUXCS, KOTOPHIE BBIPAYKAIOTCS B CIEYIOIIUX TEUCTBUAX:
. OTIpeJieNIeHue MPOoOIIEeMbI;

. TIOCTAaHOBKA MCCIIEI0BATENIbCKOM 3aauu;

. TUTaHUPOBAHKE PELICHUs 3aJauy;

. IOCTPOEHUE MOJICIIEH;

. BBIJIBUKEHUE TUIIOTE3;

. OKCIICPUMCHTAJIbHAsA IMTPOBEPKA I'MIIOTES.

JlaHHas mporpamma 1mo3BOJII€T yIOBJIETBOPUTH MO3HABATENbHbIE HHTEPECH! yyaluxcs B cdepe OMOJI0ruH, SKOJIOTUN U OXPaHbI 3/J0POBbs YEIIOBEKa,
Croco0CTBYeT (OPMUPOBAHMIO KOMMYHHKATHUBHBIX KAaueCTB JIMYHOCTU HIKOJBHUKOB, PAa3BUTHI0 X TBOPUECKHUX CHOCOOHOCTEH, (hopMHpOBaHHIO
METarnpeIMETHbIX YMEHHUI U HaBBIKOB, YHUBEPCAJbHBIX YU€OHBIX JEHCTBUIL.

3HAaUNTENbHOE KOJHMYECTBO 3aHATHH OTBOAUTCA Ha HMCCICAOBATCIIBCKYIO M IMPOCKTHYIO ACATCIBHOCTH, YTO B 3HAYNTEIILHOMH MEPE CHOCO6CTByeT
(OpMHPOBAHHUIO Y IIKOJIBHUKOB PETYISATUBHBIX, KOMMYHHKATUBHBIX, TMYHOCTHBIX Y Y /. B x01€ paboTh! B rpynmnax yJamnmecs GOpMUPYIOT U Pa3BUBAIOT
CIIOCOOHOCTD ONPECACIIATh TPACKTOPUIO CBOCTO pa3BUTHA, CTaABUTH LCIIH, 3aJa4ld, HAMCYATh IMYTH PCIICHHA, OCYIICCTBIIATE CaMO M B3aMMOIIPOBEPKY.
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Pabora Haj KOJMIEKTHBHBIMU MPOEKTaMU MO3BOJIECT IIKOJLHUKAM MOBBIIIATh KOMMYHHUKATHBHYIO KOMIETEHTHOCTh. OHHM ydaTcsi OpraHM30BBIBATH
yueOHOE COTPYIHUYECTBO C OJHOKJIACCHUKAMHU M Y4UHTeJIeM, paboTaTh TPYIIaMy U B Mapax, HAXOIUTh oOliee pelieHue, pa3peniarb KOHPIUKTB Ha
OCHOBE COTJIACOBAHHUS NO3MIUHN U yu€Ta HHTEPECOB, (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE.

HoBuzna nporpamMmbl MposBIAETCS B OCOOCHHOCTSX €€ IutanupoBaHus. [Iporpammoii mpeaycMOTpeHO depeoBaHHE TEOPETUYECKUX 3aHATUH C
[IPaKTUYECKUMH, BBIIIOJHEHUE TBOPUYECKUX paOOT. 3HAUUTEIbHOE KOJMYECTBO BPEMEHH OTBOJUTCS HA OBJIAJICHUE YUaIlUMUCS TEXHOJIOTHMH MPOEKTHON
NeSITENIbHOCTH.

e nporpamMmsl:

e opMHUpOBaHUE CUCTEMBI 3HAHUI O IPU3HAKAX U MPOIECCaxX )KU3HEACITEIbHOCTH OMOIOTHUYECKUX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

e hopMupoBaHme CUCTEMBI 3HAHNI 00 OCOOCHHOCTSIX CTPOCHHS, )KU3HEACITEIPHOCTH OPraHN3Ma YEJIOBEKa, YCIOBHIX COXPAaHEHHUS €T0 3710POBBS;

e popmMupoBaHUE YMEHUIN MPUMEHSATH METO/IbI OMOJIOTUYECKON HAYKH ISl U3y4eHUs! OMOIOTHYECKUX CUCTEM, B TOM YHCIIE U OPraHUu3Ma YellOBEeKa;

e hopMupoBaHNEe YMEHUH HCIIONB30BaTh HH(POPMAIIIO O COBPEMEHHBIX JOCTHKCHHUAX B 00JIACTH OMOJOTHHU Il OOBSICHEHUS TPOLIECCOB U SIBJICHUIN
KHUBOU MPUPOABI U )KU3HEEATEIILHOCTH COOCTBEHHOT'O OPTaHU3Ma;

e (hopmMupoBaHre yMEHHIT OOBACHATH POJIb OMOJIOTHH B TPAKTUIECKOM JESITETHHOCTH JIIOJICH, 3HAYCHHE OMOJIOTMYECKOT0 pa3Ho00pas3us i COXpaHeHUs
o6uocdepsl, OCIEeNCTBUSA ACITEILHOCTH YEJIOBEKA B IPUPOJIE;

e (hopMupoBaHIE FIKOIIOTUIECKON KYIBTYPHI B IIENISIX COXPAHEHUSI COOCTBEHHOTO 3/JOPOBbS M OXPaHBl OKPYKAIOIIEH CpeIbl.

3agauyu nporpaMmbi:

e IpHOOpETeHNE 3HAHNI 00YYaIOIINMHUCS O )KUBOW ITPUPO/IE, 3aKOHOMEPHOCTSIX CTPOCHUS, JKU3HEESITEIILHOCTH U CPEI000pa3yolIeld POl OpraHu3MOB;
YeJIOBEeKe KaK OMOCOIMAIbHOM CYIIECTBE; O POJIM OMOJIOTHYECKON HayKH B MMPAKTUIECKON AEATEIBHOCTH JIIOEH;

e OBJIaJICHHE YMEHHUSIMHU MPOBOAUTH MCCIEOBAHUS C MCIOJIb30BaHUEM OMOJIOTHYECKOr0 000pyI0BaHUS M HAOIIOAEHUS 3a COCTOSHUEM COOCTBEHHOTO
OpraHH3Ma;

e OCBOEHHME NPUEMOB pabOThl C OHMONIOTHYECKON MH(OpMalUeil, B TOM 4YHCIE€ O COBPEMEHHBIX IOCTHXKEHHMSIX B 00jJacTh OMOJOruM, €€ aHaiau3 u
KPUTHYECKOE OLCHIBAHNUE;

e BOCIIMUTAaHUE OMOJIOTUYECKH M HKOJIOTHUECKH IPaMOTHOM JINYHOCTH, TOTOBOM K COXPaHEHHIO COOCTBEHHOTO 3/I0POBbsI M OXPAHbI OKPYKAIOLIEH Cpebl.

Ilexaroruyeckue T€XHOJIOTMH, UCNIOJIb3YyeMble MPH PeATU3ANUN CUCTEMHO-1eITEJIbHOCTHOTO MOAX0/1a B 00y4YeHHH OHOJIOTHH
» WHTerpaiusi yueOHOTO CoJiepKaHusl (MCIOIb30BaHUE HE TOJIBKO XUMHUECKOTO COJCPIKaHUS, HO U BBEICHHE B HETO DJIEMEHTOB XUMUH, (PU3UKH,
JTUTEPaTyphl, UICTOPUH H T.11.);
» 4yacrasi CMeHa BHJIOB JiesiTenbHOCTH (32 30—40 MuH oT 3 110 5 pas);
» WCTOJIB30BaHUE CAMBIX Pa3HOOOPA3HBIX OPTaHU3ANMOHHBIX (OPM;
» aKIICHT Ha MPAKTUYECKUE BUJIBI JCSITCIbHOCTH,



» JUIsl OTIBITOB OTOOpaHBI 3HAKOMBIE JIJIS IIKOJIBHUKOB BEIIECTBA, IPUMEHSIEMbIE B OBITY, )KU3HM, YTO TIO3BOJISIET BBISBIATH U Pa3BUBATh CIIOCOOHOCTH
Y4aIHUXCs K DKCIIEPUMEHTUPOBAHUIO C BELIECTBAMY;

» O0TKa3 OT 00s13aTeIbHBIX JOMAITHUX 33aHUH;

» obecrieueHne ycrexa M IICHXOJOrMYecKoro KoM(popTa KaXIOMYy WIEHY KpYKKa ITyTeM pa3BUTHS €ro JIMYHOCTHBIX KadecTB IOCPEICTBOM
3G PEKTUBHON U MHTEPECHOM Uil HErO JEsITeIbHOCTH, MOCTOSHHOIO HAOIIOACHUS 3a AWHAMHKOW €ro Pa3BUTHS M COOTBETCTBYIOLIETO MOOIIPEHUS.

MecTto Kypca B yueOHOM ILIaHe.
B yue6HOM utane MBOY Typosepo-Poccomranckoit OOIL Ha n3ydeHue Kypca JOmOJHUTEILHOTO 00pa3oBaHus (Kpy>KKa) OCHOBHOM IITKOJIBI OTBOJAUTCS
no 2 4 B Hezenmo. Kypce paccuntan Ha 34 4. B cooTBeTCTBHM C TPOM3BOACTBEHHBIM KasleHAapéM Ha 2024-2025 yueOnblii rof, pakTHYeCKH B TeKYLIeM
y4eOHOM rojay Kypc 0yaer peajiu3oBaH 3a 34 y4. yaca. [Iporpammublil MaTepuan OyAeT pealn30BaH B IOJTHOM 0ObeMe.

PA3JIEJL 2. IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA.
OcBoenue yueOHOTO mTpeaMeTa «buoiorus» Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHus TOJDKHO 00SCIICYNBATh OCTHIKEHUE CIICTYIOIINUX TMIHOCTHBIX,
METAINpPEeIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe 6ocnumanue:

e OTHONIICHUE K OWMOJIOTMM KaK K BXKHOW COCTABISIONICH KyJIbTYpPbl, TOPAOCTh 3a BKJIAJ POCCHHUCKMX W COBETCKMX YYEHBIX B Pa3BUTHE MHUPOBOM
OMOJIOTMYEeCKON HAYKH.

I'pasicoanckoe eocnumanue:

¢ TOTOBHOCTh K KOHCTPYKTHMBHON COBMECTHOM NE€ATEIBbHOCTH IPHU BBINOJIHEHUH HCCIEAOBAHUN M NMPOEKTOB, CTPEMJIEHHE K B3aMMONOHUMAHUIO U
B3aMMOIIOMOIIIH.

/lyxoeno-upaecmeennoe gocnumanue:

e TOTOBHOCTH OLICHUBATh MOBEJICHHUE U MOCTYIKHU C TTO3UIIMA HPABCTBEHHBIX HOPM U HOPM IKOJIOTHYECKOMN KYJIBTYPHI;

e MIOHUMAaHHNE 3HAYUMOCTH HPaBCTBEHHOTO aCIeKTa ASSITeNbHOCTH YeJIOBEKa B MEUIIMHE U OMOJIOTHH.

Icmemuueckoe eocnumanue:

e IOHUMAHHUE POJIU OHONOTHH B (POPMHUPOBAHUH ICTETHUECKON KYIbTYpPbl THYHOCTH.

Ilennocmu nayunozo noznanus:

e OPHEHTAIIMS HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTAaBICHUN 00 OCHOBHBIX OMOJOTMUYECKHUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SIX UEIOBEKa C
MPUPOIHOMN U COIMATILHON CPEOit;

e IOHUMAHHUE PO OMOIOTHUECKON HayKU B (HOPMHUPOBAHUH HAYYHOTO MUPOBO33PEHUS;

e Pa3BUTHE HAYYHOH JTFOOO3HATEILHOCTH, HHTEpPECa K OMOJIOTHIECKON HayKe, HABBIKOB UCCIIEI0OBATEIHCKOU IEATETLHOCTH.

Dopmuposanue Kyibmypul 300p08b:



e OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/IOPOBBIO U YCTAHOBKA Ha 3J0POBBIN 00pa3 KU3HH (30pOBOE MUTAHKE, COOTIOICHIE TUITUEHUYECKUX MTPaBUI U
HOPM, cOaTaHCUPOBAHHBIA PEXKUM 3aHITHI M OTAbIXA, peryisapHas (pu3nyeckas akTUBHOCTb);

e OCO3HAHME TOCJCICTBUN U HEIIPUATHE BPESIHBIX MPUBBIYCK (YIIOTPEOIICHNE aTKOT0JIsI, HAPKOTHKOB, KypEHUE) M HHBIX (GopM Bpeaa sl GU3HIECKOTo
Y TICUXUYECKOTO 3JJ0POBbSI;

e cOOMIOIeHNE TpaBUi 0€30MACHOCTH, B TOM YHCJIE HABBIKH 0€30MaCHOTO MOBEICHUS B IPUPOIHON Cpejie;

e cOpPMHUPOBAHHOCTH HaBbIKA PEBIICKCUH, YIIPABICHUE COOCTBEHHBIM AYMOITMOHAIBHBIM COCTOSTHHEM.

Tpyooeoe eocnumanue:

e AKTUBHOE YYacTHE B PEUICHUU MPAKTUYECKHX 3a/ay (B paMKax CEMbH, IIKOJBI, TOPOJA, Kpas) OMOJOTHYECKOW M SKOJOTHYECKON HAIPaBICHHOCTH,
WHTEPEC K MPAKTUICCKOMY H3yUEHHIO IPO(ECCHil, CBSI3aHHBIX C OMOJIOTHEH.

IKonocuueckoe eocnumanue:

e OPHCHTAIIMS HA MIPUMEHEHNE OMOJIOTUYCCKUX 3HAHUIA TTPH PEIICHUH 33729 B 00J1aCTH OKPYXKAIOIICH CPEJIbI;

e OCO3HAHHE PKOJOTHUYECKHUX MPOOIIeM U IMyTeH UX perieHus;

e TOTOBHOCTH K YYaCTHIO B TIPAKTUYECKOMN ACSITEIBHOCTH IKOJIOTUUYECKON HAIIPABICHHOCTH.

Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YC108UAM COUYUATLHOU U RPUPOOHOIL CPEObL:

e aJICKBaTHAs OI[EHKA U3MEHSIOIINXCS YCIOBHIA;

e IPUHSATHE pelIeHUs (MHAUBHUIYAIbHOE, B TPYIIE) B U3MEHSIIOIIMXCS YCIOBUSAX Ha OCHOBAaHUU aHalln3a OMOJOrn4eckor nHhopMaIuy;

e IJJAHUPOBAHUE JIEUCTBUN B HOBOM CUTYal[Ml HA OCHOBAHWU 3HAaHUN OMOJIOTMUYECKHUX 3aKOHOMEPHOCTEH.

METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepcaabHble NO3HABATE/IbHbIE 1€ CTBHA

baszoevie nozuueckue oeiicmeus:

e BBISIBJISITh M XapaKTEPHU30BATh CYIECTBEHHbIE IPU3HAKN OMOJIOTMUECKUX OOBEKTOB (SIBJICHUH);

e YCTAHABJIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIMHA ONOIOTUUYECKUX OOBEKTOB (SIBJICHUH, TPOIIECCOB), OCHOBAHUS [yl 0000IEHHS U CPaBHEHMS,
KpUTEpUU IPOBOAUMOI0 aHAJIN3a;

e C Y4ETOM TNPEAJIOKEHHON OMOJIOrMyYecKod 3a/aud BBIABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHs B paccMaTpUBaeMbIX (akTax U HAOIIOJIECHMSIX;
npeasaraTb KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEYUH;

e BEISIBIIATH AepULIUTH HH()OPMAINH, JAHHBIX, HEOOXOAUMBIX JIJIsl peIlIeHHsI TOCTAaBICHHON 3a]auu;

e BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U IIPU U3YUYEHUU OMOJIOTMUECKUX SIBJIEHUHN U MTPOLIECCOB; JIENaTh BBIBOJIbI C UCIIOIb30BAaHUEM JEAYKTUBHBIX U
MHAYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTuH, GOPMYJIMPOBATh TUIIOTE3BI O B3aUMOCBSI3SX;

e CaMOCTOSITEILHO BBHIOMpATh CIOCOO perieHust y4eOHON OHOIornueckoi 3agaun (CpaBHUBATh HECKOJBKO BapHAHTOB peEIlIeHUs, BbIOUpaTh Hanbolee
MOJIXOASAIINHI ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

* HCIIOJIB30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT NIO3HAHUS;



e popMynIHpOBaTH BOMPOCH, (PUKCUPYIOUINE pa3pbiB MEXAY peadbHbIM M JKEIAaTeIbHBIM COCTOSHHUEM CHUTYyallH, OOBEKTa, W CaMOCTOSTEIBHO
YCTaHABIIMBATh HCKOMOE U JaHHOE;

e popMHUpOBaTH TUIIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CY)KIIEHUH, apryMEHTUPOBATH CBOIO TIO3HIIMIO, MHEHUE;

e IPOBOJIUTH MO CAMOCTOSATEIHHO COCTaBICHHOMY IUIaHY HAOMIOACHHE, HECIOXKHBIA OMOJIOTMYECKUI HKCIEPUMEHT, HEOOJbIIOE HCCIIEIOBAHUE I10
YCTaHOBJICHUIO 0COOEHHOCTEH OMOIOTHYECKOTO 00BeKTa (Tpolecca) U3ydeHus, MPUIUMHHO-CIICICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OHMOIOTHYECKUX
00BEKTOB MEXTy COOOiA;

e OI[EHUBAThH HA MPUMEHUMOCTh U IOCTOBEPHOCTh HHPOPMAITHIO, TIOTYYECHHYIO B X0J1¢ HAOIOICHUS 1 DKCIICPUMEHTA;

e CaMOCTOATENBHO (OPMYJIHPOBaTh 0OOOIIEHUS M BBIBOJBI 10 pe3yibTaTaM MPOBEAEHHOTO HAOIIOJACHHS, SKCIIEPUMEHTA, BIaJeTh MHCTPYMEHTaMU
OIICHKH JTOCTOBEPHOCTH MOJTYICHHBIX BBIBOJOB U 0000IIECHU;

e IPOTHO3UPOBATH BO3MOXKHOE JalIbHEMIIIee Pa3BUTHE OMOIOTHYECKUX IIPOIIECCOB M UX MOCJIEICTBUS B aHATOTMYHBIX WJIM CXOJIHBIX CUTYaIUIX, a TaKXKe
BBIIBUTATh TIPE/IIOJIOKEHUsST 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmanueii:

e IPUMEHSTH Pa3INIHBIC METO/IbI, HHCTPYMEHTBI U 3aIIPOCHI IIPH MTOUCKE U 0TOOpEe OMOIOrHuecKoi HHpOpMaIHK WK JaHHBIX U3 HCTOYHUKOB C YIETOM
MIPeIIOKEHHON yueOHON OHOIOTrHYecKOl 3a1auu;

e BEIOMPATh, aHATM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH OMOJIOTHYECKYI0 HH()OPMAIIUIO PAa3TUYHBIX BHIOB U OPM MPEACTABICHUS;

e HAXOJIUTh CXOJIHbIE apPTyMEHTHI (IIOATBEPKIAIOIIIE UM OTIPOBEPTAIOIINE OJHY U TY K€E UICI0, BEPCUIO) B PA3IMUHBIX MH(POPMAIIMOHHBIX HCTOUHUKAX ;
e CAMOCTOSITEIPHO BBIOMPATh ONTHMAIBHYIO (OPMY TPEACTABICHUS MH(DOPMAIMA W HWIUTFOCTPUPOBATH PEIIaeMbIe 3a7add HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, HHOM rpadukoil U MX KOMOMHAIIMSIMY,

e OIICHUBATH HAJIEKHOCTH OMOIOTMYECKON MH(POPMAITHH 10 KPUTEPHUSIM, MPEITIOKSHHBIM YIUTEIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

e 3aTIOMUHAThH U CUCTEMAaTU3UPOBATh OMOJIOTUYECKYIO HH(DOPMALIHIO.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBHUS

Obwenue:

¢ BOCIIPHHUMATH U ()OPMYJIUPOBATH CYKJCHUS, BBIPAXKATh YMOIIUH B TIPOIIECCE BBITOJIHCHUS TPAKTHYSCKHUX U JTAOOPATOPHBIX padoT;

e BBIpaXKaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e pacrio3HaBaTh HeBepOATbHBIC CPEJCTBA OOIICHUS, MOHUMATh 3HAUCHUE COIMAIBHBIX 3HAKOB, 3HATH M PACIIO3HABATH MPEIMOCHUIKH KOH(DIUKTHBIX
CUTYaIui ¥ cMAT4aTh KOH(MDIUKTHI, BECTH TIEPETOBOPHI;

e IOHUMATh HAMEPEHHUS IPYTHX, IPOSBISATH YBAKUTEIHEHOE OTHOIIIEHUE K COOSCETHUKY M B KOPPEKTHOU (hopme (hOpMyITHPOBATH CBOU BO3PAKEHUS;

e B XOJIe JMaJora W/WIU NUCKYCCHH 33a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoOil OMOJOTHYECKOW TEMbI U BBICKA3bIBATh WICH, HAIlEIEHHBIE Ha
perieHne OMOJOTUUYECKON 3a/1auu U TIOIJIEp KaHKe 0J1aroKenaTeIbHOCTH OOIIEHNS,

e COTNIOCTABIISITH CBOU CYKJEHUS C CYKIEHUSMU JAPYTUX YIaCTHUKOB JUANOra, 0OHAPYKUBATh Pa3IUYHe U CXOACTBO MO3UIIHIA;

e MMyOJUYHO TIPEJICTABIATH PE3YIbTAThI BHIIOJTHEHHOTO OMOJIOTHIECKOTO OTBITa (IKCIIEPUMEHTA, UCCIICIOBAHMS, TPOCKTA);

e CAaMOCTOSITEIHPHO BBIOMPaTh (pOpMAT BHICTYIUICHHS C YYETOM 3a7ad MPe3eHTAIMH U 0COOCHHOCTEH ayIMTOPUU U B COOTBETCTBHH C HUM COCTABIISTH
YCTHBIE ¥ TUCBMEHHBIC TEKCTHI C MCITOJIb30BAHHEM HILTIOCTPATHBHBIX MAaTEPHAIIOB.



Coemecmuasn deamenpHoCmy (COmpyoHUYECmeo):

e IOHMMATh U UCIOJIb30BAThH MPEUMYILECTBA KOMaHAHON U MHIMBUAYAIbHONW paOOThl IPU PELICHUH KOHKPETHOH OMOJI0rHyecKon

e IPO0OJIEMBI, 0OOCHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX ()OPM B3aMMOACHUCTBUS MPH PEIICHUH MTOCTABICHHON y4eOHOM 3aauu;

e IPUHUMATh L1€J1b COBMECTHON AEATENBHOCTH, KOJUIEKTUBHO CTPOUTh ACHCTBUS 110 €€ JOCTHKEHHIO: paclpeieNsaTh POJIU, 10r0BapuBaThCs, 00CYKIaTh
MPOIIECC U PE3YIBTAT COBMECTHOM PabOThI; yMETh 00001IaTh MHEHHS HECKOIBKHUX JIFOJIEH, TPOSIBIATH TOTOBHOCTh PYKOBOIUTb, BBIITOIHATH OPYUCHHUS,
HOTYUHATHCS;

e IJTAHUPOBATh OPTaHM3ALUIO COBMECTHOW pabOThl, OMPEAETATh CBOIO pPOJIb (C Y4ETOM NPEANOYTEHUH M BO3MOXKHOCTEH BCEX YYaCTHUKOB
B3aUMOJICHCTBUSI), PACHIPEEIIATh 3aJaud MEX]y YJIeHaMU KOMaH]Ibl, y4aCTBOBaTh B IPYMIOBBIX (hopMax paboThl (0OCYXkIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M HHBIE),

e BBITNIOJIHATh CBOIO 4YacTb paOOThI, JOCTUraTh KaueCTBEHHOI'O Pe3ysbTaTa IO CBOEMY HAIPABICHHUIO M KOOPIMHHPOBATH CBOU JIEHCTBUS C JPYrMMHU
YyIeHAMHA KOMaH/Ibl;

e OIICHMBATh KAyeCTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIbHO CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJEHCTBHS,
CpaBHUBATh Pe3yJbTAThl C UCXOMHOW 3a7aueil W BKIAJ KaXXJIO0TO WIeHAa KOMaH/IbI B IOCTHKECHUE PE3yJIbTaTOB, PA3/EIiATh Cepy OTBETCTBEHHOCTH U
IPOSIBJISITh TOTOBHOCTB K IIPEAOCTABICHHUIO OTUETA Mepe]] IPYIIoH;

e OBJIAZICTh CHUCTEMOH YHHBEPCAIbHBIX KOMMYHUKATHUBHBIX JIEHCTBHIA, KOTOpas oOecneunBaeT COOPMHPOBAHHOCTh COLMANBHBIX HABBIKOB U
HMOLMOHAIBHOIO0 UHTEJUIEKTa 00yJaroIUXCs.

YHuBepcajbHble peryJsiTUBHbIE AeiicTBUSA

Camoopzanuzayun:

e BBEISIBJIATH IIPOOJIEMBI [T PEIICHHS B )KU3HEHHBIX M YUYEOHBIX CHUTYalUsX, UCTIONB3Ysl OMOJIOTHYECKUE 3HAHMS,

e OPUEHTHPOBATHCS B PA3IMYHBIX TOJIXOAAX NMPUHATUS PElIeHUH (MHANBUIYaIbHOE, IPUHATHE PELICHNS B TPYIIE, IPUHATUE PELICHUH TPYIIO);

e CaMOCTOSITEIbHO COCTABJIATH AJTOPUTM PELICHUS 3a1a4u (UJIM €ro 4acTb), BbIOMpaTh coco0 perieHust ydeOHOM OMOoNIorudeckoi 3aiauu ¢ y4éToM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/laraéMble BapUaHThl PEIICHUH;

e COCTaBJISATH TUTAH JACUCTBHUH (TUIaH peaTu3aliiiii HAMEYSHHOTO aJITOPUTMa PEIICHHS ), KOPPEKTUPOBATH MPEIOKEHHBIN aJITOPUTM C YIETOM TTOTYIECHUS
HOBBIX OMOJIOTMYECKHUX 3HAHUN 00 M3y4aeMOM OMOJIOIMYECKOM OOBEKTE;

e JIeTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.

Camorxonmpons (pehrexcusn):

e BIIAJIETh CITIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHBAITNH U pe(ICKCHH;

e 1aBaTh AICKBaTHYIO OLIEHKY CUTYallUU U MpeasaraTh IiaH e€ H3MEeHEeHMs,

e YUUTHIBATh KOHTEKCT U MPEIBUICTH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH ITPH PEIICHUN YIeOHOH OMOJIOTHUECKON 3a/1a4H, aJalTHPOBATh PEIICHNE
K MEHSIOIINUMCS 00CTOSITENbCTBAM;

e OOBSCHATh TPHYUHBI JOCTIKCHHS (HEIOCTHKCHHUS) PEe3yJbTaTOB JEATEIbHOCTH, JaBaTh OILEHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOJWTh
MO3UTHUBHOE B MIPOU3OLIEIIECH CUTYalUH;



e BHOCUTh KOPPEKTHUBHI B JACSITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENTLCTB, M3MEHUBIIUXCS CUTYallMid, YCTAHOBJICHHBIX OIMMOOK, BO3HUKIIUX
TPYAHOCTEH;

e OI[CHUBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBHUSM.

Omoyuonanvuvlii unmeN1eKm:

e Pa3NU4aTh, HA3bIBATh U YIPABIATH COOCTBEHHBIMHU IMOIUSMU U SMOIUSMU JIPYTHUX;

e BBISIBIISITH U @HAJTU3UPOBATH MIPUYMHBI SMOIIHIA;

e CTaBUTH Ce0sl HA MECTO JAPYTOro YeJI0BeKa, IOHUMATh MOTHUBEI 1 HAMEPEHHSI IPYTOro;

e PEryJIMPOBATh CIIOCOO BBIPAKEHHS SMOIIHI.

Ilpunamue ceva u opyzux:

e OCO3HAaHHO OTHOCHUTHCS K JIPYTOMY Y€JIOBEKY, €r0 MHEHHIO;

e PU3HABATH CBOE MPABO HA OIMUOKY M TAaKOE JK€ MPABO JPYToro;

e OTKPBITOCTH ce0€ U IPYTHM;

e OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

e OBJIQJIETh CUCTEMOIN YHUBEPCAIbHBIX YYEOHBIX PETYIATUBHBIX ACHCTBHI, KOTOpas obecrneuynBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JTMYHOCTH
(BHYTpEHHSIS IIO3UIIHAS TMIHOCTH ), ¥ )KU3HCHHBIX HABBIKOB JIMYHOCTH (YIIpaBJICHUsST OO0, CaMOIUCIUTIINHBI, YCTOWYUBOTO ITOBEIICHHS ).

HNPEIMETHBIE PE3YJIbTATbHI

e XapaKTepHU30BaTh OOTAHUKY KaK OMOJIOIMYECKYIO HayKy, €€ pa3/ielibl U CBSI3U C JPYTUMH HayKaMM U TEXHUKOM;

e IPUBOJIUTH IIPUMEpPHI BKIaJa poccuiickux (B Tom uucie B. B. Jloxyuaes, K. A. Tumupszes, C. I'. Haamun) n 3apy0exHbIX YUEHBIX (B TOM UHCIE
P. I'yk, M. Manbnuru) B pa3BUTHE HAyK O PACTCHUSAX;

e IPUMEHATH OMOJIOTUYECKUE TEPMHUHBI M MOHATUS (B TOM 4ucIie: O0TaHUKA, paCTUTENbHAs KJIE€TKa, paCTUTENIbHAsI TKaHb, OPTaHbl pacCTEHUM, cCUCTEMA
OpPraHOB PAcTEHHUsS: KOPEHb, MOOEr MOYKa, JUCT, BUIOU3MEHEHHBIE OpPIaHbl, IBETOK, IJIOJ, CEMs, PACTUTEIbHBIA OpraHu3M, MUHEpaJIbHOE MUTAHMUE,
(OoTOCUHTE3, IbIXaHUE, POCT, PA3BUTHUE, PA3MHOXKEHUE, KJIIOH, pa3/Ipa)kUMOCTh) B COOTBETCTBUU C ITIOCTaBJICHHOM 3a7auell U B KOHTEKCTE;

e ONMCHIBATh CTPOEHUE U KHU3HEIEATENbHOCTh PACTUTENBHOIO OpraHu3Ma (Ha MpUMepe MOKPBITOCEMEHHBIX MJIM I[BETKOBBIX): MOTJIOIIEHNUE BOJABI U
MUHEpAJIbHOE MUTaHHEe, POTOCUHTE3, AbIXaHHWE, TPAHCIIOPT BELIECTB, POCT, Pa3MHOXKEHHUE, Pa3BUTHE; CBA3b CTPOCHUS BET€TATUBHBIX U T€HEPATUBHBIX
OpPraHOB pacTEeHUH ¢ UX GYHKLIUAMHY;

e pa3IMy4aTh U ONMMCHIBATh KUBbIE U TrepOapHble IK3EMILUIAPbl PACTEHHUM MO 33JJaHHOMY IUIaHYy, YacTHU pPacTEeHUI M0 N300paKeHUsIM, CXeMaM, MOJIETISIM,
MYJISDKaM, pesibe(HbIM TabIu1am;

e XapaKTepU30BaTh MPU3HAKN PACTEHUN, YPOBHU OPraHU3AIMH PACTUTEIBHOIO OpraHu3Ma, YaCTH PACTEHUN: KIETKH, TKaHU, OpraHbl, CHCTEMbI OpPraHOB,
OpraHu3M;

e CPaBHUBAThH PACTUTENIbHBIE TKAHU U OpraHbl PACTEHUIN MeXTy co00ii;



PA3SJIEJ 3. COAEPKAHUE YYEBHOI'O KYPCA.

yacreit cemenn. ONHUCHIBATH CTPOCHUC 3apOJabllla paCTCHU.

Ne HaumenoBanmue KoaudecTBo yacos XapakTepucTHKA BUAOB JAeITEJbHOCTH YYAIMXCH OnekTpoHHbIE (I{U(PPOBLIE)
n/n pa3aesioB U TeM Beero | JaGopaTopmbie o0pa3oBaTeJIbHbIE PeCypChl
NPOrpaMMbI paGoTHI
1 Beenenue 1 [TpuMeHsITh IEPBYIO TOBPAUYEOHYIO MTOMOIL. 3HAKOMCTBO C DIIEKTPOHHOE PUIIOKEHHUE K
IpaBUIaMU PabOThI ¢ OMOJIOTMYECKUM 000PYI0BaHUEM. y4eOHHUKY; SJIEKTPOHHbIE
PackpbITHE CyIHOCTH MOHATHS OOTAHUKU KaK HAYKH O IIpEe3EHTALNN; MaTEPUATILHO-
pacTeHHsX. YMeHue paboTaTh ¢ 000pyI0BaHUEM LIEHTpPA TeXHUYecKas 0a3a LieHTpa
00pa3oBaHus €CTECTBEHHO-HAYYHON U TEXHOJOTUYECKOMN «Touka pocra»
HanpasyieHHOcTel «To4ku pocTay.
2 PacturenbHbie 7 2 [TpuBOIUTE NpUMEPHI OJTHOKIETOYHBIX U MHOTOKJIETOUHBIX DNEKTPOHHOE MPUIIOKEHUE K
KIJIETKU U TKaHU pacrenuil. PaznuuaTh 1 Ha3bIBaTh OPraHOMABI KJIETOK paCTeHUH. | y4eOHHKY; JIEKTPOHHbIE
XapakTepu30BaTh OCHOBHBIE MPOILIECCHI )KU3HENEATEIbHOCTH [IpEe3EHTALUN; MaTepPUATIbHO-
kjeTkr. O6001aTh 3HaHUS U JeaTh BHIBOJIbI O B3aUMOCBS3H TeXHUYecKas 0a3a LieHTpa
paboThI Bcex yacTel KiIeTKU. BBISBIATH OTAMUNTENbHbBIE «Tou4ka pocTa»; OTKPBITHII
NPU3HAKYU PACTUTEIHHON KIETKU. Y MeHue paboTath C OaHK 3ajaHui 1715
71a00paTOpHBIM 000PYIOBAaHUEM, YBEIMIUTEIBHBIMH TpHOOpamMu, | GOpMUPOBAaHUS €CTECTBEHHO-
000py10BaHUEM LIEHTpa 00pa30BaHMsl €CTECTBEHHO-HAYYHOH U Hay4YHOU IPaMOTHOCTH
TEXHOJIOTHYECKOU HampaBiieHHOCTeN «Touku poctay. [DnexTpoHHbIHN pecypc]: —
OnpenensaTs NOHATHE «TKaHbY. XapaKTepU30BaTh 0COOEHHOCTH URL: https://fipi.ru/otkrytyy-
CTpOEeHUS U PYHKIIMU TKaHEH pacTeHUIl. Y cTaHaBIMBATh bank-zadaniy-dlya-
B3aUMOCBSI3b CTpOeHUs U GyHKIUN TKaHed. OOBICHATH 3HaueHue | otsenkiyestestvennonauchnoy-
TKaHEH B KU3HU PaCTCHUS gramotnosti; caiit Equnas
KOJIIEKIHSI LU(PPOBBIX
00pa3oBaTeNIbHBIX PECYPCOB
[D7eKTpOHHBIH pecypc]: —
URL: http://school-
collection.edu.ru/catalog
3 Oprassl pacTeHUI 14 4 OOBSICHATH POJIb CEMSIH B IPUPOE. XapakTepru30BaTh QYHKIIUU DIIEKTPOHHOE PHUIIOKEHHUE K

y4eOHHUKY; DJICKTPOHHbIE
Mpe3eHTAINN; MaTepPUAIbHO-
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VYcTaHaBnMBaTh CXOJICTBO IIPOPOCTKA € 3aPOJIBIILIEM CEMEHH.
OnuceIBaTh CTaMU NPOPACTAHUSL.

CeMsIH. BBIABIIATh OTIIMYUTENBHBIE TPU3HAKH CEMSH JIBYTOJIBHBIX
U OJHOAOJIBbHBIX pacTeHuil. Mcnonab3oBaTh HHPOPMALMOHHBIE
pecypcehl A1t HOATOTOBKY COOOIICHHUS O POJIA CEMSH B )KU3HU
yejoBeKa. XapaKkTepu30BaTh POJib BOJABI U BO3AyXa B
npopactanuu ceMsH. OOBACHITH 3HAYCHUE 3aMTaCHBIX
IUTATENIbHBIX BEIECTB B IPOpacTaHUU ceMsiH. OOBACHAT
3aBHCHUMOCTb IPOPACTAaHUS CEMSIH OT TEMIIEPATYPHbBIX YCIOBUH.
[TporHo3upoBaTh CPOKHU MOCEBA CEMSH OTAENbHBIX KYJIbTYD.
Pasznuyath 1 onpeaensTh TUIIbI KOPHEBBIX CUCTEM Ha PUCYHKAX,
repOapHbIX IK3EMILIApax, HaTypalbHbIX 0ObekTax. Ha3bBaTh
4acTy KOPHsl. Y CTaHaBJIMBATh B3aUMOCBSI3b CTPOCHUS U (PyHKLUI
yacteil KopHs. OOBACHATh 0COOEHHOCTH pOCTa KOPHSL.
[TpoBOUTH HAOMIOACHNUS 32 H3MEHEHUSIMH B BEPXYIICYHOU YaCTH
KOpHs B IIEpUO/J] pocTa. XapakTepu30BaTh 3HAUCHHUE
BUJIOMU3MEHEHHBIX KOPHEH J1sl pacTeHuil. OnpenensiTb 4acTu
JMCTa Ha repOapHbIX SK3eMIUIApax, pucyHkax. Paznuuars
IIPOCTBIE U CIIOXKHBIE JIUCThS. XapaKTepU30BaTh BHYTPEHHEE
CTPOEHUE JIUCTA, €ro YacTU. Y CTaHABJIMBATh B3aMOCBSI3b
CTpOEHUS U PYHKIMH JdrcTa. XapaKTepu30BaTh BUAOU3MEHEHUS
JTUCTheB pacTeHUi. ONUCHIBaTh BHELIIHEE CTPOECHUE CTEOI,
NIPUBOIUTH TIPUMEPHI PA3IMYHBIX THITOB cTebeil. Ha3zpiBaTh
BHYTPEHHUE YacTH cTeOIst pacTeHUH u ux ¢pyHkuuu. Onpenensith
BUJIOM3MEHEHMSI HAJI3EMHBIX U MOJ3EMHBIX T0OErOB Ha pUCYHKAX,
¢dororpadusx, HaTypadbHBIX 00beKTax. M3y4ars 1 ONUCHIBATH
CTPOEHHE MOA3EMHBIX TOOETOB, OTMEYATh UX Pa3IUUHMSL.
[TpoBoauTH HAOMIOACHUSA, PUKCUPOBATH UX PE3YJIbTAThl BO BpeMs
BBITNIOJIHEHUS JJabopaTopHO paboTsl. CoOnroaaTh mpaBuiia
paboThl B KaOMHeTe, 0OpalleHus ¢ J1adopaToOpHbIM
obopynoBaHreM. YMeHHe padoTaTh ¢ 1a00paTOPHBIM
000pyIOBaHUEM, YBEIIMUUTEIbHBIMUA IPUOOpaMH, C

TeXHHUYECKas 0a3a IeHTpa
«Touka pocTay; OTKPBITHIN
OaHK 3aJaHuil 1)1
(hopMHUpPOBaHHS €CTECTBEHHO-
Hay4HOU I'PaMOTHOCTH
[DnexTpoHHbIN pecypc]: —
URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-
gramotnosti; caiiT Enunas
KOJUTCKIHS IU(DPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
[DnexTpoHHbIH pecypc]: —
URL: http://school-
collection.edu.ru/catalog
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000pyI0BaHUEM LIEHTPa 00Pa30BaHUs €CTECTBEHHO-HAYYHOH U
TEXHOJIOTM4eCcKOM HanpaieHHocTel «Touku poctay
4 OcHOBHBIE NPOIIECCHI 8 OOBACHATH PO KOPHEBBIX BOJIOCKOB B MEXAaHU3ME MTOYBEHHOTO | DIEKTPOHHOE MPHIIOKEHHE K
KU3HEEATEIIbHOCTH nuTanus. OG0CHOBBIBATh POJIb IOYBEHHOIO IUTAHUS B )KU3HU y4eOHHUKY; SJIEKTPOHHBIE
pacTeHuit pactenuil. CpaBHUBATh U pa3anyaTh COCTAaB U 3HAYCHUE IIpEe3EHTALMN; MaTEPUATILHO-
OpPraHMYECKHUX U MUHEPAJIbHBIX YIO0OpEHUH AJIs pacTeHUH. TeXHHUYecKas 0a3a LieHTpa
Hcnonb30BaTe MHPOPMAITMOHHBIE PECYPCHI IS TOATOTOBKH «To4ka pocTa»; OTKPBITHII
IPE3eHTalMK IPOEKTa O MPUCIIOCOOICHHOCTH K BOJI€ PaCTEHUN OaHK 3aJjaHui 1715
pa3HbIX AKoJIornyeckux rpyni. [IpuBoants npumepsl (bopMHpOBaHUS €CTECTBEHHO-
OpPraHU3MOB — aBTOTPO(OB U IreTepOTPOPOB, HAXOIUTD Hay4YHOH rpaMOTHOCTH
paznuuust B uX nuTaHuu. OOOCHOBBIBATh KOCMHUYECKYIO POJIb [DneKTpoHHBIH pecypc]: —
3enéHbIX pacTeHuil. Mcnonb30BaTh HHGOPMaIMOHHBIE PECYPCHI URL: https://fipi.ru/otkrytyy-
JUTS IOJTOTOBKH COOOIICHUS O pOiH (POTOCHHTE3a Ha HaIIeH bank-zadaniy-dlya-
iaHeTe. BeinonHaTe HabmoneHust u u3mepenus. Bocniuranue otsenkiyestestvennonauchnoy-
OepeKHOIr0 OTHOIIEHUS K CBOEMY 3/10pOBbIO, IPUBUTHE UHTEpeca | gramotnosti; cailit Equnas
K U3YyYEHHIO NpeiMeTa. BBINONHATE OIBIT, HAOMIO1ATh KOJIJIEKIHSI LU(PPOBBIX
pe3yJIbTaThl U JAENaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIECIOBAHHUS. 00pa3oBaTeNIbHBIX PECYPCOB
YMeHue paboTath ¢ 000py10BaHHEM LIEHTpa 00pa30oBaHUs [DnexTpoHHBIi pecypc]: —
€CTECTBEHHO-HAYYHON U TEXHOJOTNYECKOW HaIlPaBJIEHHOCTEN URL: http://school-
«Touku pocTay collection.edu.ru/catalog
5 Mos 3eneHas 4 Hcnonb3oBath HHGOPMALIMOHHBIE PECYPCHI IS TOATOTOBKHU ONEeKTPOHHBIE MPE3EHTALII
nabopaTopus IpEe3eHTAlMM IpoeKTa. BhIMONHATE HAOIOIEHHS U U3MEPEHUS.
Bocnuranue 6epexHOro OTHOLIEHHUS K CBOEMY 3710POBbIO,
NPUBUTHE UHTEpPECa K U3YUYEHUIO MpeaMeTa. BBIIOIHATE OMBIT,
HaOJI0/1aTh PE3YyNbTAThI U JIEJIaTh BBIBOJIBI 110 pE3yJbTaTaM
UCclieIoBaHMsl. Y MEeHHe paboTaTh ¢ 000pyA0BaHHEM LIEHTpa
00pa30oBaHMs €CTECTBEHHO-HAYUYHOM U TEXHOJIOTHUECKOMN
HanpasieHHocTel «Touku poctay
O01ee KOJIMYECTBO YACOB 34
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PA3SJIEJ 4. KAJIEHJTAPHO-TEMATHYECKOE INVTIAHUPOBAHUE

Hcnoan3oBanue
Ne HMara Hara Konu- 000opya0oBaHMS LIEHTPA
o/ | TIPOBeleHHs NpoBeJeHust Tema 4eCTBO €CTeCTBEeHHOHAYYHOM
JIaH dakr 4yacoB HaNpPaBJeHHOCTH

Ientpa «Touka pocra»

Paznea 1. BBenenue (1 yac)

1 05.09 HcTopus pa3ButHs HayKu 60TaHUKHA. OCHOBHBIE METObI 1 Hudposas nabopartopus ¢ JaTUNKaMH
VICCJICJOBAHMUSI
Paznen 2. PacTurtesnbHble KieTKH U TKaHU (7 4acoB)
2 12.09 JlaGopatopHas paboTa «YCTpOHCTBO MUKPOCKOTIay. ! Mukpockon cBeToBoi 1 uHpposoi,
MHUKpONpenaparbl
3 19.09 Knerounoe cTpoeHne pacTeHui. 1 Mukpockon nudpoBoii,
MHUKpONpenaparbl
4 26.09 JlaGopatopHas pabota «PaccMaTpuBaHue 1101 MUKPOCKOTIOM 1 MHUKpOCKOI CBETOBOI U IIU(PPOBOH,
KJIETOK KOKUIIBI JTyKa, TPaJIeCKaHLIUH, JIUCTHEB DIIOJIEH» MHUKpOMpenaparbl
5 03.10 Pa3zpabotka npoekra «Co3aeM KIETKY» 1

6 10.10 TkaHu pacTeHHUil. 1 DNEKTPOHHBIE TAOJUIIBI U TIIAKATHI




7 17.10 Dysxcrmm THABCH. MHUKpPOCKOII CBETOBOI U IIU(PPOBOH,
MUKPOIIpEnapaTsl
] 2410 JlaboparopHas paboTa <<PaCCMaTRHBaHHe 110J1 MUKPOCKOIIOM MHUKpPOCKOTII CBETOBO# U IIU(PPOBOH,
pa3IMYHBIX PACTUTEIbHBIX TKAHEH» MUKpOIIpEnapaTsl
Pasznen 3. Opraunsl pacrenuii (14 4yacon)
9 07.11 CtpoeHue ceMsiH OJJHOJI0JIbHBIX PACTEHUH. DNEKTPOHHBIE TAOJIULBI U IIIAKAThI
10 14.11 CtpoeHue ceMsH IBYAO0IbHBIX PAaCTEHUM. ONEKTPOHHBIE TAOJIULBI U MIIAKAThI
Hudposas nabopatopusi M0 3KOJIOTUU
11 21.11 JlaGoparopHas pabota «CTpoeHHne ceMeHu (paconm» (1aT4MK OCBELIEHHOCTH, BIaKHOCTH U
TEMIEPATYPHI).
udposas madbopatopwsi Mo IKOJIOTHH
12 28.11 JlaGopaTopHas pabota «Y CIOBHS IPOpPaCTaHUS CEMSHY (1aTYMK OCBEIIEHHOCTH, BIQXKHOCTH U
TEMIEPATyphl)
13 05.12 Tumbl KOPHEBBIX CUCTEM PACTEHUI. I'epbapHbIil MaTepuar.
DNEKTPOHHBIE TaOJIUIbI U TIAKATHI
Muxpockor ugpoBoH,
14 12.12 Crpoenue KopHs. MHUKpOIIpenaparsl.
DNEKTPOHHBIE TAOJIUIIBI U TIJIAKaThI
15 19.12 BunonsmeHneHns: KOpHen. DNEKTPOHHBIE TAOJIUIIBI U TIJIAKaThI
16 26.12 Jluct u ero crpoeHue. T'epOapHEIid MaTepHa
DNeKTPOHHBIE TaOJIUIIBI U TTAKATHI.
17 09.01 JlaGopatopHas paboTta «BHelHee cTpoeHHe JTUCTa Mupockon unpposoi,
MUKPOTIpEnapaThbl.
18 16.01 Jlucronan, ero poJib B )KU3HU PACTCHHUS. DNIeKTPOHHBIE TAOIUIIBI U TIAKATHI
19 23.01 Bunousmenenus mucTheB DNEeKTPOHHBIE TAOIHUIIBI U TIIAKATHI
20 3001 Crtebenb U ero CTpoeHHE. I'epGapnbIif MaTepual.
DNEKTPOHHBIE TAOJIUIIBI U TIJIAKaThI
71 06.02 Ha60paT£)pHa51 paborta «Ctebenb 0OTHOOBHBIX B IBYIOIbHBIX Muxkpockorn nudpoBoi,
pacTeHui» MHUKPOITPENapaThl.
2 13.02 JlaGopaTtopHas pabota «BHelHee CTpoeHne KOPHEBHIIA, I'epOapnbIil MaTepual.
KITyOHSI, JIYKOBHUIIBD» DNEKTPOHHBIE TAOJUIIBI U TIIAKATHI

Pa3znen 4. OcHOBHbBIE IPOLIECCHI JKU3HEAEATEJIbHOCTH pacTeHuii (8 yacoB)




23 20.02 MunepaibHOE TUTaHUE PACTECHUN U 3HAYEHUE BOJIbI DNeKTPOHHBIE TAONHULIBI ¥ TIJIaKaThI
24 2702 JlaboparopHas pabota «IlepenBuxenre BoJabl U MUHEPATbHBIX Hudposas nabopatopusi M0 3KOJIOTUU
BEIIECTB 110 CTEOIIIO» (1aT4YMK BIAKHOCTH, OCBEILIEHHOCTH)
25 06.03 DKOJIOTUYECKHUE IPYIIBI PACTEHUH 110 OTHOUIEHHIO K BOJIE DJIEKTPOHHBIE TAOJIHIbI U [IIAKATHL
26 13.03 BozaymHoe nuranune pacteHuii — (OTOCHHTE3. DJIeKTPOHHBIE TAOIUIIBI U TJIAKATHI
27 20.03 3enéuble pacteHus — aBToTpodbl. ['eTepoTpodsl Kak DNEeKTPOHHBIE TaOJIULIbI U TIIaKaThI
NOTPEOUTENN T'OTOBBIX OPraHUYECKUX BEIIECTB
28 03.04 3HaveHre POTOCHHTE3a B IPUPOJIC DJIEKTPOHHBIE TaOIUIIBI U TIAKATHI
29 10.04 JlaGopaTtopHas pabota «JIpixaHue pacTeHUN». Hugposas nabopatopus 1o sxosoriH
(IaT4YMK YIIIEKHCIIOro ra3a u Kuciaoposa)
30 17.04 Ponp gpIxaHus B )KU3HU PACTEHUM. DNEKTPOHHBIE TAOJIMLBI U MIJIaKaThl

Pasnea S. 3esqenas gaboparopus (4

yaca)

ITonroroBka npoekToB «MOM ONBITHI C PACTEHUSIMU B

31 24.04
JIOMAIIIHUX YCJIOBHSX»

3 08.05 3amuTa NpoeKToB «MOU ONBITHI C PACTEHUSAMH B JOMAIIHUX
YCIOBUSX»

33 15.05 3amuTa NpoeKToB «MOU ONBITHI C PACTEHUSAMH B JOMAIIHUX
YCIOBUSX»

34 22.05 Okckypeus «PacreHus ayra»




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

1. CuBornazos B.1. buonorus, 6 kmace/ OO0 «IPODA», AO «M3narensctBo [IpocBemieHue.

2. . Axumynikud. HeBuaumeie HUTH ipuposl.- M.: Meicib, 2005 r.-142 c.

3. Bepsunun H.M. Tlo cienam Pobunsona.- M., [IpocBenienue, 1994.

4. 3aHuMarenbHbIe MaTeprabl U (DAaKThI 1O 00IIeH OMoIornK B Bompocax M orBeTax. 5-11 kmaccel / aBT.-coct. M.M. bonnapyk, H.B., KoBbumna. —
Bonrorpan: Yuurens, 2007.

5. Kpucrtuan ae /{roB. [IyremectBue B Mup xuBoi kietku. M.: «Mup» 1987.

6. DHImKIonenus Mg aerei. buosorus. M.: «ABanTta+» 1996.

METOJUYECKUE MATEPUAJIBI JIUIA YUUTEJIA

1. Buonorus. 6 ki1.: Mmeroandeckoe nocodue k yueouuky B. U. CuBornazoa «buonorus. 6 ximacey» / 3. A. Tomanosa, B. . CuBornazoB. — M. : [Ipoda,
2019. — 336 c¢. — (Poccuiickuii y4eOHUK).

2. bycnakoB Bnagumup Bnagumuposuu, IleiHeeB Anexcanap BnaaumupoBuu Metonuueckoe nocodue «Peanusanus oOpa3oBaTENbHBIX POrpaMMm
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOI HAMPaBICHHOCTEH 10 OUOJIOTHH C UCTOIb30BaHINEM 000pyaoBaHus IeHTpa «Toduka pocTany.

3. Mup3zoes C.C. AKTHBHU3aIMs TTO3HABATEILHOTO HHTEpeca ydaniuxcs // buonorus B mkone, 2007. Ne6

4. Cenesko ['.K. CoBpemennsie oOpa3oBatenbHbie TeXHOT0rHH. M.: 1998.

5. Cenerko I'.K. DHnmkonenus o0pa3zoBaTelbHbIX TeXHOIOTHH, T.1. M.: HUW mkonsHBIX TexHOMOTHH, 2006.

6. Tymmna M. A. Vcnionp30BaHue KOMIBIOTEPHBIX TEXHOJIOTHI B 00yduenuu o6uosoruu // [lepBoe centsiops. buonorus, 2003, Ne27-28.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Boponuna I'.A., BanoBa T.B., Kanmunosa I'.C. buonorus. Ilnanupyemsie pesynprathl. Cuctema 3ananuil. 5—9 kiaccel. [locobue s yuureneit
obmeobpasosar. opranuzanuii / [Tox pen. I'.C. Kosanesoii, O.b. Jlorunosoii. — M.: [Ipocsemenue, 2017.

2. I'anontok 3.I". buonorus. [Inanupyemsle pe3ynbTaThl: KapTa IPOX0XKAEHUS pabouyeil nporpaMmbl. 5—6 Kiaccel: yued. mocobue st 001eo0pa3oBar.
opranu3zaiuii / 3.I'. 'anontok. — M.: IIpocsemenue, 2017.

3. Kepebmonra E.JI.. EI'D. buonorus: Teopernueckue marepuansl.- CI16.: Tpuron, 2009. — 336 c.

4. Kanununa A.A. Tloypounsle pa3pabotku no 6uonorun «bakrepuu. ['pudsl. Pactenus», 6 knacc. — M.: BAKO, 2005.

5. Hukumos A.U., IlerpocoBa P.A. u np. buonorus B Tabnunax.- M.: «MJIEKCA», 1998. Hukumos A.U., Tepemor A.B. Jlugaktuyeckuii MmaTepual mo
3oo0i0orun. — M.: PAYD «lutanensy», 1996. — 174 c.

6. [Taceunuk B.B. buonorus. Meroanka nHAMBUIyaabHO-IpynnoBoi aestensHoct. — M.: [IpocBemienue, 2016.

7. IMaceunuk B.B. buonorus. UaauBuayansHo-rpynmnoBas aestenbHocTh. [loypounsie pazpabotku. 5S—6 kiaccel: yued. mocobue st o0rieoOpa3oBar.
opranuzanuii / B.B. [laceunuk. — M.: IIpocsemenue, 2017.

8. [Maceunuk B.B., Cymaroxun C.B., Kanunosa I'.C., I'anontok 3.I". Ypoxku 6monoruu. 5S—6 kiaccel: mocoOue uist yauTenei 00meo0pa3zoBaT. OpraHu3aiuii
/ mox pen. B.B. [Taceunuka. — M.: IIpocBemenue, 2014.

9. Tepemos A.B., Poxiio B.C.. 3anuMaTenbHas 300J10TUs: KHUTa AJ1s ydamuxcs, yaureneil u poaureneid.- M.: ACT — [IPECC, 1999.- 258 c.: u.

10. ®pocun B.H., CuBornazos B.1. 'oTroBuMcs kK eqMHOMY rocyaapCcTBEHHOMY 3K3aMeHy: Ouonorus. KusotHsie. — M.: [Ipocda, 2004 — 272 c.

11. Caiitr ®UIIN. OTtkpbIThI OaHK 3amaHuil uis (OPMHUPOBAHUS ECTECTBEHHO-HAYYHOM TIpaMOTHOCTH [JaexkTpoHHblii pecypc]: — URL:
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti.

12. Caiit Enunas komnexius nudpoBbix 00pazoBaTelbHBIX pecypcoB [DnekTponHslid pecypc]: — URL: http://school-collection.edu.ru/catalog.



MATEPHUAJIBHO-TEXHUYECKOE OBECITEYHEHUWE OBPA30OBATEJIbBHOT'O ITPOLIECCA

YUYEBHOE OBOPYJOBAHUE HHEHTPA «TOYKA POCTA»:

- Mukpockomn nudpoBoi.

- Mukpockon cBeTOBOM

- Mukponpenapartsl.

- Hudposas nabopaTopus Mo FKOJIOTUU (AATYMK OCBEIIEHHOCTH, BIAXKHOCTH, TEMIIEPATyphl, AATYUK YIIEKUCIIOro I'a3a U KUCIOpOoa).
- DIIEKTPOHHBIE TAOIHIIBI ¥ TJIAKATHI.

- 'epOapHbIit MaTepual.

OBOPYJOBAHME J1JIS1 TIPOBEJEHUSI IABOPATOPHBIX, IPAKTUUECKHUX PABOT, IEMOHCTPAIIMI
Kommerotep, npoekrop. CripaBodHbIC TAaOIWIIBI, TUTAKATHI, DJICKTPOHHBIE MPE3CHTAINH, JJCKTPOHHOE MpuiioxeHne K ydeOHuky (CD-mmck), momenw,
BJIQXKHBIE MPEnapaThl, MUKPOIpENapaTbl, MUKPOCKOIIBI, IPETIapOBaIbHbIEC UTIIbI, MUHIETHI, Yalku [leTpu, npeaMeTHbIe CTeKIa, TOKPOBHBIE CTEKJIA.
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