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[HosicHuTeNbHAS 3aNINCKA
JlononHuTenbHas o0meobpa3oBarenbHas oOrmiepa3BuBaroIas IporpaMmma
«Y IMBUTENBHOE PSAIOM» pa3paboTaHa Ha OCHOBAaHUU HOPMATUBHO — IIPABOBBIX JTOKYMEHTOB

1. ®denepanbHblil 3aK0H 0T 29.12.2012 No 273-D3 (pexn. ot 31.07.2020) «O6
obpa3oBanun B Poccuiickoit deneparnum» (¢ U3M. u J011., BCTyI. B cmry ¢ 01.09.2020).

2. [TaciopT HammoHasnbHOTO TpoekTa «OOpa3zoBaHue» (YTB. MPE3UIAYMOM
Cosera mnpu Ilpesupente PD mo crparermueckoMy pa3BUTHIO M HAIMOHAIBHBIM
MpoeKTaMm, MpoTokoi1 oT 24.12.2018 Ne 16).

3. l'ocynapcrBennass mnporpamma Poccuiickoit  @enepauun  «Pa3Burtne
00pa3oBaHUs

(Y1Bepxnaena IlocranoBienuem IlpaButenbctBa P® ot 26.12.2017 Ne 1642 (pen.ot
22.02.2021) «OO6 yTBepKACHHH TOCyJapCTBEHHOW mporpammbl Poccuiickoit ®enepanuu
«Pa3BuTne 06pa3oBaHUD.

4, [Ipodeccuonanpubiii cranaapt «llegaror (memarorudeckas nesiTeIbHOCTh
B JIOIIKOJIbHOM, Ha4aJIbHOM OOIIleM, OCHOBHOM OOIIIEM, CpelHEM 00IeM 00pa3oBaHUN),
(Bocniutatenb, yuutenb)» (pen. ot 16.06.2019 r.) (Ilpukaz3 MunHcTepcTBa Tpyna u
cormanbHOM 3amuThl PO ot 18 oktsa0dps 2013 r.Ne 544H, ¢ u3MeHEHUSIMH, BHECEHHBIMU
npuKazoM MuHucteperBa Tpyaa U corpamutel PO ot 25 nexabps 2014 r.Ne 11151 u ot
5 aBrycra 2016 r.Ne 422n).

5. [Tpodeccrnonanpubiii crangapt «llegaror OMOTHUTENTHHOTO 00pa30BaHUS
nerei u B3pocibix» (I[Ipukaz MunucrepcTBa Tpyaa u conuanbHoi 3amuTsl PO ot 5 mas
2018 r.Ne 298n «OO0 yrBepxaeHuM mnpodeccuonanbHoro cranmapra «llemaror
JOTIOJTHUTEITLHOTO 00pa30BaHMs IETEH 1 B3POCIIBIX)).

6. ®denepanbHbIN TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO
obmero oOpazoBanus (YTBepXKIeH mpukazoM MUHHCTEpCTBA 0Opa30BaHUS W HAyKH
Poccniickoit ®eneparuu ot 17 nexadps 2010 r.Ne 1897) (pen.21.12.2020).

7. Metonuyeckie peKOMEHIAlMKU IO CO3JaHUI0 U (YHKIIMOHMPOBAHUIO B
0011e00pa3oBaTeNbHBIX OpraHU3alUsaX, PACHOJOKEHHBIX B CEIBCKOM MECTHOCTH U
MajblX Tropojax, LEHTPOB OOpa30BaHMsI ECTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOI
HanpasienHocteil («Touka pocray) (YTBepKIeHBI pacnopsbkeHHeM MUHUCTEpCTBa
npocsernenus Poccuiickoit @enepanuu ot 12 stuBapst 2021 r.Ne P-6).

JlonosiHUTENbHAS oOuieoOpa3oBarenbHast oOmiepazBuBaroIas porpaMma
«YIMBUTEJIbHOE PAIOM» UMEET eCTeCTBEHHOHAYYHYI0 HANPABJIEHHOCTb.

Kpyxok «YnuBHUTENbHOE PAIOM » CIIOCOOCTBYET Pa3BUTHIO U TOJIEPKKE MHTepeca
ydaluxcsi K AESITeTbHOCTU ONPEAENICHHOTO HANpaBlieHUs, AaeT BO3MOXKHOCTh PACHIMPUTH H
yrayOuTh 3HAHHWS W YMEHHMs, TOJy4eHHbIE B Ipolecce ydeObl, M CO3JaeT YCIOBHS IS
BCECTOPOHHETO PAa3BUTHUSl JUYHOCTU. 3aHATHS KPYXKKa SIBISIFOTCS HCTOYHHUKOM MOTHBAIUH
y4eOHOM JesATeNbHOCTH Y4YallUXCs, TAl0T UM TIyOOKHUM SMOLIMOHANIBHBIN 3aps/l, CIIOCOOCTBYIOT
Pa3BUTHUIO MEXIPEIMETHBIX CBsi3ed, (QopMupylOTCS Takue KadecTBa JIMYHOCTH, Kak
L[EIeYCTPEMJICHHOCTh, HAaCTOWYHMBOCTh, Pa3BUBAIOTCS 3CTETUYECKHE YYBCTBA, (POPMUPYIOTCS
TBOpPYECKHE CIIOCOOHOCTH, CIOCOOHOCTH paboTaTh C HU(POBBIM 000PYTOBAHHEM.

Bocrnutanue TBOpUeckod aKTUBHOCTU y4alllUXCSl B MPOIECCe M3YYEHUS UMU (PU3HKHU
SBJISETCS OJHOW W3 aKTyaJbHBIX 3aJla4, CTOSIIMX Tepel] YUUTENsIMU (DU3UKU B COBPEMEHHOM
LIKOJIE.

OCHOBHBIMU CpEACTBAMHM TaKOTO BOCIWTAHUS M PA3BUTHUS CIOCOOHOCTEW YyYalUXCs
SIBJISIIOTCA ~ OKCIIEPUMEHTAJIbHBIE MCCIEIOBAHMS M 3a/Jauyd. YMEHUEM pellaTh 3a/ayu
XapaKTepU3yeTcsi B IMEPBYIO OYepelb COCTOSHUE MOJATOTOBKU YYaIMXCs, TNTyOMHA YCBOCHHS
yuyeOHOro Mmatepuaina. PerieHne HeCTaHIAPTHBIX 3aJad U TPOBEJACHHE 3aHUMATENbHBIX
HKCIIEPUMEHTAIBHBIX 33/IaHUI COCOOCTBYET MPOOYXKIEHUIO U PA3BUTHUIO Y HUX YCTOHYMBOTO
uHTepeca K (pu3uKe.



[Iporpamma npoekTHasi AEATEIBHOCTh «YAUBHUTEIBHOE PAJOM» 00ECIEUNBACT CBS3b C
YPOUHON JESATENBbHOCTBbIO. YUUTENb M YYEHUKM BO BHEYPOUHOE BpEMs, Ha YpOKe
B3aMMO/ICHCTBYIOT KaK MapTHEPbI, 00pa30BaTeNbHBIA MPOIECC BBICTPAUBACTCA HA CYOBEKT -
CyOBEKTHOM OCHOBE.

AKTYaJIbHOCTH NPOrpaMMbl «YUBHUTEIBHOE PAIOM» OOYYAIOMIMXCS 3aKII0YAaeTCs B
TOM, 4TO 3aJa4a (OpPMHUPOBAHUS KIIFOUEBBIX 00pa30BaTEIbHBIX KOMIIETEHTHOCTEH, T.€. YCBOCHUS
HE IIPOCTO HEKOTOPOH CyMMBI 3HaHMM M YMEHHMI, a COBOKYNHOCTHM OOpa30BaTeNIbHBIX
KOMIIOHEHTOB, oOecmeynBaromux 3()(EeKTHBHOE OCYHIECTBICHHE OIpPEICICHHBIX BHUIOB
NESTeIbHOCTH, MOXET OBITh C YCHEXOM pelleHa IyTeM OpraHu3alld IPOEKTHOM,
HCCIIEIOBATENIbCKONW  JESATEIbHOCTHU C UCIOIb30BAaHUEM COBPEMEHHBIX TEXHOJOTUM, B TOM YHCIIE
U (pOoBBIX. AKTYalbHBIM B MEIarorMueckoM IpPOLECCe CTAHOBUTCS MCIOJB30BaHUE METOJIOB U
METO/AUYECKUX NPHUEMOB, KOTOpble (POPMHUPYIOT Yy MIKOJBHUKOB YMEHHUS CAMOCTOSITEILHOTO
NoOBbIBaHUS HOBBIX 3HAHUM, cOOpa M aHaIM3a HEOOX0AWMOHN MH(pOpPMAaLUU, YMEHUS BBIBUTAThH
TUIOTE3bl, JAENaTh BBIBOJABI U CTPOUTH YMO3AKIIOUEHHS. 3HAHUS U YMEHHS, HEOOXOIUMbIE JUIs
OpraHu3aliy NPOEKTHOW U HCCIEA0BATEIbCKON NEATENbHOCTH, B OyAyIlleM CTaHYT OCHOBOM IS
OpraHM3ali Hay4HO-MCCIEA0BATEIbCKOM EATENIbHOCTH B By3ax, KOJUIeKaX, TEXHUKyMaXx.

[Iporpamma ompenenser colepkaHue U CTPYKTYPY KpyKKa «YIUBHUTEIBHOE PAIOM»,
MOCJIEIOBATENILHOCTD €€ BBIMIOJIHEHUS, IyTH YMEHHUIl U CIOCOOOB NIEATENBHOCTH yJalluxcs Ha
KaXJIOM JTare BBINOJHEHUS Y4eOHOrOo IpOEKTa, HCCIENOBaHMs, Pa3BUTUS BOCIHUTAHUSA U
COLIMANTU3AIIMHU YUalllUXCS.

[IporpaMmma  kpyxkKa «YIUBUTEIBHOE PSJIOM» - 3TO  €CTECTBEHHOHAay4dHas
oOpa3oBaTelibHasl pa3BUBAIONIAsl MpOrpaMMa JJisi MOAPOCTKOB. JlaHHBIN Kypc CO3[aeT yCIOBHS
U1 coManu3aluy, (OpMUPOBaHMS UM Pa3BUTHA OOYYAIOUIMXCS HHTEIUIEKTYaJbHOM MU
COLIMANIBHOW aKTUBHOCTH, IIO3HABATEJIBHBIX MHTEPECOB M NPAKTUYECKUX YMEHHU U HABBIKOB B
oOpa3oBarenbHOM  0oOmacTh  ecTecTBO3HaHMA. OHa  NO3BOJMT  HAy4YUTh  MPOBOAMTH
JKCIIEpUMEHTAIbHbIE PabOThl C pa3IMYHBIM OOOPYHOBAaHMEM, pellaTh THUIOBBIE 3aJadd IO
IIPEIMETY.

IIpeeMCTBEHHOCTh NPOIrPaMMBbI: M3y4aeMbIil MaTepuall Ha KPYKKE TECHO CBS3aH C
TEOPETUYECKUM MAaTEpUaIOM [0 NPEAMETaM €CTECTBEHHOHAYYHBIX IUCLMIUIMH, PACIIUPSET
3HaHUS [0 TeMaM IpeJMeTa U IO3BOJSAET YIYYIIUTh YMEHMs I0JIb30BaThCS 00OPYIOBAHUEM
peaMera.

Henu:

° (1)OpMI/IpOBaHI/IC HEJIOCTHOI'O IMPEACTABJICHUA O MUPC, OCHOBAHHOI'O Ha HpI/IO6peTeHHHX
3HAHUAX, YMCHUAX, HABBIKAX U crocobax HpaKTquCKOﬁ JCATCIIBHOCTH.
° HpI/IO6peTCHI/Ie OIIBITa HHHHBHHY&HBHOﬁ U KOJJICKTUBHOM JI€ATEIbHOCTH IIpu
IPOBCACHNHU UCCICAOBATCIIbCKUX pa60T C HUCIIOJIb30BAaHUEM I_II/I(prBLIX HHCTPYMCHTOB.
* IloaroroBka k OCYIICCTBJIICHUO OCO3HAHHOI'O BLI60pa HpO(bCCCHOH&JIBHOfI OPpHCHTAIlHH.

0 BeisgBieHue, pa3BUTHE U TMOAMACPKKY TATAHTIMBBIX OOYYAIOIIMUXCS, a TaKKe JIHII,
MIPOSIBUBIIKX BBIJTAIOIINECS CIIOCOOHOCTH;
3aoauu:
Oébpazoseamenvusle: ciOCOOCTBOBATH CAMOPEANTU3AIMH yYAIIUXCS B U3YYEHUU KOHKPETHBIX TEM
(bu3MKY, pa3BUBATh U MOJIEPKUBATH MO3HABATEIBHBIN HHTEPEC K U3YUYCHUIO0 (PH3UKU KaK HAYKH,
3HAKOMHUTH YYalIUXCAd C TOCIACAHUMU JOCTHXKEHHSAMH HAyKu ¢ TEXHUKH, pa3BUTHE
MO3HABATEIbHBIX HMHTEPECOB TIPU BBIMOJHEHUH OJKCIIEPUMEHTAIBHBIX HCCIEIOBaHUN C
WCIO0JIb30BaHNEM WH(POPMAITMOHHBIX TEXHOJIOTHIA U ITU(PPOBBIX HHCTPYMEHTOB.
Bocnumamensnsie: BociuTaHue yOeKISHHOCTH B BO3MOXKHOCTU MO3HAHUS 3aKOHOB MPUPO/IBL,
B HEOOXOIUMOCTH Pa3yMHOTO UCTIOJIH30BAHUS JOCTHKEHUN HAYKU U TEXHUKHU, BOCTIUTAHHE



YBOKEHHsI K TBOpIAM HAayKW W TEXHUKH, OTHOWIEHUS K (U3MKE KaK K DJIEMEHTY
00I11e4eI0BeYECKOM KYIbTYpHI.

Pazeuearoujue: pa3BuTHe YMEHUI U HABBIKOB yYaI[UXCA CAMOCTOSITEIBHO pabOTaTh C HAY4YHO-
MOTMYJISIPHON JIMTEPaTypOl, YMEHUH MPaKTUYECKH MPUMEHATh (PU3NYECKUEe 3HAHHUS B JKU3HHU,
pa3BUTHE TBOPYECKUX CHOCOOHOCTEH, (opMHUpOBaHME Yy Y4YalIMXCS AKTUBHOCTH W
CaMOCTOSITEJIbBHOCTH, MHUIIMATUBBI. 1[0BbIIIEHNE KyJIbTYpbI OOIIEHNS U IOBEICHUSI.

HoBu3na:1) yactp 3aHATHH TPOBOIATCS B J1aboparopuu no (usmke; 2) B X0Je SKCIIEPUMEHTA
YaCTUYHO HMCIOIB3YIOTCS HU(PPOBBIC JTAO0OPATOPUH 110 (PHU3HKE.
HanpasjieHHOCTH IPOrpaMMbl: €CTECTBEHHOHAYYHAS
Azpecat nporpammsl. /-9 kinaccsl
Buabl nesiteJJbHOCTH:
* 3aHuUMaTeNbHbIE OIBITHI 10 PAa3HBIM pa3jenaM QU3UKU;
* IIpumenenune MKT u uudpoBbIX TEXHOJIOTUI;
* 3aHuMaTeNbHbIE SKCKYPCUU B 00JIaCTh UCTOPUU (PU3UKU;

* [lpumenenue Gpu3uKy B MpakTHUeCKoH xu3HM; [ YuacTue B onmumnuanax, KOHKypcax;

* HaGmonenus 3a siBIEHUSIMU TIPUPOJIBI.

dopMa npoBeeHUs 3AHATHH KPYKKA:

*  3aHATHS TPOBOJIATCS B BHjIE Oece, JEKIIHii;

* IIOCTaHOBKY U pelieHHe MPoOJIeMHBIX BOIIPOCOB,

* IpoBejeHUE YUeOHBIX UCCIIEOBAHUH, TPAKTUYECKUX U TBOPUECKHUX padoT;

* CaMOaHaJIN3 U CAMOOLIEHKY,

*  METOJ YyU4eOHBIX MPOECKTOB;

* nabopaTOpHbIE U UCCIIEIOBATENHLCKUE PadOTHI IO 3YUYEHUIO SIBJICHUI C UCTIOJIb30BAHUEM
M (POBBIX UHCTPYMEHTOB.

dopMa 1eATeJIbHOCTH: UHIUBUTyalbHasA, KOJJIEKTUBHAS.
®opma o0yueHHsI: OUHas

Pesxxum padotsi: 40 MunyT 1 pa3 B HeelO

O6beM nporpammbl: 36 vacoB Cpok ocBoeHus1: 1 ydeOHbIN o
KosunuyecTBo nereii B rpynme 20 4ejioBek

IlnannpyemMble pe3yJibTaThl

OO0mme npeaMeTHbIE Pe3yabTAThI 00y4eHHUs:

* (eHOMEHOJIOTUYECKUE 3HAHHUS O TMPUPOAEC BAKHEUIMX (PU3MUECKUX  SBICHUI
OKPY’KaIOILIEr0 MUpa U YMEHHUE KAYECTBEHHO OOBACHATh MPUUNHY UX BOSHUKHOBEHHS,

* yMEHHS TMOJIb30BaTbCs METOJIAMU HAyYyHOTO I[I03HAHUS, MPOBOJIUTH HAOIIOJICHMUS,
IUTAHUPOBaTh M BBIMOJHATh AKCIIEPUMEHTHI, 00padaThIBaTh pPE3yJIbTaThl H3MEpPEHUH,
MIPEJCTaBIATh OOHAPY)KEHHbIE 3aKOHOMEPHOCTH B CJIOBECHOU (hopMe UM B BUAE TaOJIHIL;

* HAY4YMUThCS HAOIIOAATH MPHUPOJHBIC SIBICHUS, BBIACIATH CYIIECTBEHHbIE MPU3HAKU 3TUX
SIBJICHUH, J1€71aTh BBIBObI;

* HAY4YUThCS IOJIb30BATbCS  HM3MEpPUTENbHBIMH HIpubOpaMu  (BeChbl, JIMHAMOMETD,
TEPMOMETp), COOMPATh HECIOXKHbIE SKCIEPUMEHTAIbHbIE YCTAHOBKM ISl NPOBEICHHUS
MPOCTEHIIINX OIBITOB, MPEJICTABIATh PE3YAbTATHl M3MEPEHUH C MOMOINBIO TaOIHIl U
BBISIBIIAITH HA 3TOW OCHOBE AYMIIUPUYECKUE 3aKOHOMEPHOCTH;

* yMEHHUS TNPHUMEHATh TEOpPETHYECKHE 3HAHHS N0 (PU3MKE K OOBSACHEHHIO MPUPOIHBIX
SIBJICHUH U PEIICHUIO POCTEUIINX 3a]a4;



YMEHUS M HaBBIKM TNPUMEHATH TIOJyYCHHbIC 3HAHUS Ui OOBSCHEHHS NPUHIMIIOB
JEUCTBUS U CO3AAHMS MPOCTBIX TEXHUYECKUX YCTPOUCTB, PEIICHUS NIPAKTUYECKUX 3a1a4
MOBCETHEBHOM JKM3HHU, oOecriedueHus Oe30MacHOCTHM CBOEH JKM3HHU, PpaIMOHAIBLHOTO
IIPUPOIOIIOJIL30BAHUSA U OXPAHBI OKPYKAIOILEH Cpelbl;

yMEHHUE MPUMEHSTh 3HaHUS MO0 (QU3NKE MPU U3YYCHHH JPYrUX NPEAMETOB €CTECTBEHHO
MaTeMaTU4ECKOIO LUK,

¢dopmupoBanue yOeKIeHHs B 3aKOHOMEPHOW CBS3M M TIO3HABAEMOCTH SIBJICHUU
MPUPO/IbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHHUS, B BHICOKOW IIEHHOCTU HAyKU B Pa3BUTHUU
MaTepUaIbHON U TyXOBHOW KYJIbTYpHI JIFOJIEH;

pa3BUTHE 3JIEMEHTOB TEOPETUYECKOTO MBIIUIEHHS Ha OCHOBE (POPMHUPOBAHUS YMEHMM
YCTaHaBIMBATh (PAKTHI, BBIACIATH IJIABHOE B U3y4a€MOM SIBJICHUHU, BBISBISATH IPUUMHHO -
CIIE/ICTBEHHBIE CBSI3M MEXKJIY BEIMYMHAMH, KOTOPBIE €r0 XapaKTEpU3YIOT, BBIIBUTATh
TUNO0TE3bI, POPMYIHPOBATH BHIBO/IBI;

KOMMYHUKAaTUBHBIC YMEHUS: JIOKJIAJbIBaTh O PE3YJIbTATaX CBOETO HCCIEAOBaHUS,
y4acTBOBAaTb B JHCKYCCHM, KpPaTKO M TOYHO OTB€YaThb HA BOIPOCHI, HCIIOJIB30BATh
CIPaBOYHYIO JIUTEPATypy U APyrue UCTOUYHUKU HHPOPMAIIUH.

YacTHble IpeAMeTHBIE pe3ybTaThbl 00y4eHHsI:

YMEHUS TPUBOAUTH MPUMEPHI U CIOCOOHOCTh OOBACHITH HAa KAauye€CTBEHHOM YPOBHE
(uznyeckue SBJIEHUS: PABHOMEPHOE U HEPABHOMEPHOE JIBUYKEHHS, KOJIeOaHUsI HUTSHOTO
Y TIPY>KUHHOTO MassTHUKOB;

YMEHUS U3MEPSTh PACCTOSHUE, TPOMEKYTOK BPEMEHHU, CKOPOCTh, MACCY, CHUITY;

BJIJICHUE  DKCIEPUMEHTAJIbHBIMM  METOJAMH  MCCIEOBaHHWA B  Ipolecce
CaMOCTOSITENIBHOIO W3Y4YEHUSI 3aBUCUMOCTH MPOMJAEHHOIO IMyTH OT BPEMEHHU, yJUIMHEHUS
MPYKUHBl OT IPWIOKEHHOW CHUJIbL, CWJIBl TPEHUs CKOJBXEHUS OT Beca Tella, CHIIbI
Apxumena ot o0bema Tena, neproja KojaedaHnuii MasiTHUKA OT €ro JJTUHBI,

YMEHUE HMCIT0JIb30BaTh MOJyYCHHBIC 3HAHUS, YMEHUS U HABBIKU B MIOBCETHEBHOM JKU3HU
(OBIT, PKOJIOTHS, OXpaHa 370POBBS, OXpaHa OKPYKAIOIIECH Cpe/ibl, TEXHUKA 0€30TIaCHOCTH
U 1p.).

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI:

OBJIQJICHHE HAaBBIKAMH CAMOCTOSITEIbHOTO MPHOOPETCHUSI HOBBIX 3HAHWMA, OpraHu3aIlif
y4eOHON NIeATEeTbHOCTH, TIOCTAHOBKH II€JICH, TUIAaHUPOBAHUS, CAMOKOHTPOJISI M OIICHKH
pe3ylnbTaTOB CBOEU JIE€ATEIBbHOCTH, YMEHHUSIMHU MPEABUIECTh BO3MOXKHBIE PE3YJbTAThI
CBOUX JICHCTBUIA;

OBJIaJICHUE YHUBEPCAIBHBIMH CHOCO0AMHU JEATENILHOCTH Ha MpPUMEpax HCHOJIb30BaHUS
METO/Ia HAyYHOTO NO3HAHUS NIPU U3YYECHUH SIBJICHUN TPUPOIbL;

(dhopMHpoBaHHE YMEHHI BOCIPUHMMATH, TiepepabaThiBaTh U MPEABABIATH HHPOPMAIUIO
B CIIOBECHOW, OOpa3HOM, CUMBOJIMYECKOW (opmax, MPU MOMOIIH TaOIHI], BBIICISITH
OCHOBHOE€ COJEpKaHHWE IPOYUTAHHOIO TEKCTa, HAXOJAUTh B HEM OTBETHl Ha
MOCTAaBJICHHBIE BOMPOCHl M H3JIAaraTh WX; MPHOOPETEHHE OIbITa CaMOCTOSTENLHOTO
MOUCKa, aHaNu3a U 0TOOpa MH(GOPMAIIMK C UCTIOIH30BAHUEM PA3UYHBIX UCTOUYHUKOB U
HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA IS PEelIeHus] TO3HaBaTeNbHBIX 3aa4;

pa3BUTHE MOHOJIOTMYECKOW M JUAJOTUYECKOM peud, YMEHUS BBIPAXKaTb CBOM MBICIHA U
CIIOCOOHOCTH BBICTYIIMBATh COOECETHUKA, TIOHUMATh €r0 TOYKY 3pEHHS, MPU3HABATH
IIPaBo JIPYroro 4eJI0BEKa Ha HHOE MHEHHE;

OCBOCHHME  IIPUEMOB  JICMCTBHMM B  HECTAaHAAPTHBIX  CUTyaUUsX, OBJIAJICHUE
IBPUCTHUYECKUMHU METOJIAMU PEIICHHsI TPOOIIeM;



(dhopMmupoBaHHe yMEHHI pabOTaTh B TPYIIE C BBHITOJHEHHEM PAa3IHMYHBIX COIMATBHBIX
poJieH, MPECTaBIIATh U OTCTAMBATh CBOU B3TJISIBI M YOKICHHUS, BECTU JUCKYCCHIO.

JInyHOCTHBIE pe3yabTaThl 00y4YeHus :

c(OPMHUPOBAHHOCTh TIO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKHX
CIOCOOHOCTEH yJaIuxcs;

yOEXJIEHHOCTh B BO3MOXHOCTH TIO3HAHUSI TPUPOABI, B HEOOXOJUMOCTH Pa3yMHOTO
WCMOJIb30BAHUS JIOCTH)KCHUM HAyKM M TEXHOJOTMH I JAJIbHEWIIEro pa3BUTHS
YeIIOBEYCCKOro OOIeCTBa, YBRXCHHE K TBOpPIAM HAYKH W TEXHUKH, OTHOIICHHE K
(U3HKE KaK K AJIEMEHTY O0IIEeYeIOBEYCCKON KYIBTYPHI;

CaMOCTOSITEIBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUI;
MOTHUBAIMsI 00pa30BaTEILHON JIEATETHHOCTH IIKOJBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOTO MOJAXO/A;

dbopmMupoBaHHE IEHHOCTHBIX OTHOIIEHWW JPYr K JpYyry, K YYUTEN0, K aBTOpam
OTKPBITHI U N300peTeHmil, K pe3yabTaTaM 00y4eHus;

MPUOOpPETEHNE MOJIOKUTETFHOTO YMOIIMOHAIIBHOTO OTHOIICHUS K OKPY)KAIOIIEH TPUpPOIe
U caMOMy ce0e Kak dYacTH MPUPOJbI, JKEeJaHWE IT03HAaBaTh MPHUPOJHBIE OOBEKTHI W
SIBJICHHS] B COOTBETCTBHUH C )KU3HEHHBIMH TIOTPEOHOCTSIMU ¥ HHTEPECAMH;

nmpuoOpeTeHne yMEHHsI CTaBUTh mepen coOol TMOo3HaBaTeIbHBIC I1I€7H, BBIJBUTATH

TUTOTE3bl, KOHCTPYHPOBATh  BBICKA3bIBAHUS  ©CTCCTBCHHOHAYYHOTO  XapakTepa,
JOKa3bIBaTh COOCTBCHHYIO TOUKY 3PECHHUS IO 00CYKIaeMOMY BOITPOCY.
Yu4ebOnblii niau (1 yac B Hegearo, 36 yacoB)
NeNe | Ha3BaHUME TeMBbI, pa3jeia KOJIMYECTBO YacOB (hopMBI pUMEUaHue
BCETO | TeOpHs | MpaKTHKa | KOHTPOJIA
1 BBoaHoe 3ansaTuhe. | 1 1
HHcTpykTax 1Mo oxpaHe Tpyna
U TEXHHKE OC30MacHOCTH Ha
3aHATHSIX  Kpykka. OCHOBBI
sKcriepuMenTa. [IpaBUIBLHOCTH
(hOopMyITUPOBKH LEITH
IKCIIEPUMEHTA
2 Mexannveckue siBjenus (9 yac)
2.1 | Unepuwms. 1 0,5 0,5
2.2 | lleaTpoOexHas cuia. 2 1 1
2.3 | PaBHOBecue. 2 1 1 TeCT
2.4 | PeakTuBHOE NBIDKEHUE. 2 1 1 MIPOCKT
2.5 | BoxHbI Ha TOBEPXHOCTH 2 1 1
KUJIKOCTH
3 TenJsioBble siBjeHus (44)
3.1 | Croco0sl Teronepeaayu. 2 1 1 TeCT TP
3.2 | Juddyzus 2 1 1 IIPOEKT TP
4 Kpucranias! (24)
4.1 | CtpoeHue KpUCTaJJIOB U UX 2 1 1
CBOMCTBA.
5 JaBaenue (64)
5.1 | JlaBneHue TBEp/bIX TEIl. ‘ 2 | 1 ‘ 1 TECT TP




5.2 | JlaBneHue rasa. 2 1 1 TECT TP
5.4 | ATmocdepHOe aBiIeHHE. 2 1 1 Bukropuna| MnTennexryan
BHBINA MapapoH
«Yto?
I'ne? Korma?».
6 BbiTanikuBaloee JeiicTBue ;KMAKOCTH U ra3a (4 yaca)
6.1 | BelTanmkuBaroiiee AeiicTBHE 2 1 1 TECT TP
KUIKOCTH.
6.2 | BelTanmkuBaroniee JAceicTBre ra3a| 2 1 1 TECT
7 DuekTpuyeckue sisjieHus (64)
7.1 | Dnexrpuzanus 2 1 1 TeCT TP
7.2 | DAeKTpUUYECKUE TN 3 1 2 TeCT TP
7.3 | DnexTpudecTBo B OBITY 1 1 MIPOEKT
8 MaruuTHbIe siBJIeHus1 (44)
8.1 | Maraurtsl u nx| 1 0,5 0,5 TECT TP
B3aMMO/JICHCTBHE.
8.2 | ®oKychl ¢ MATHUTaMHU 2 2 TP
8.3 | Kommnac. MarautHas mymka 1 1 TECT TP
Hroro 36 16 20
Conep:xanue

BBoanoe 3ansarTue. 1 yac.

WNHcTpykTaxk Mo oXpaHe Tpyla M TEXHHUKE O€30MacHOCTH Ha 3aHATHUSX

Kpykka. OcHOBbI dkcriepuMeHTa. [IpaBUIbHOCTHE (HOPMYIUPOBKU LEIH

skcriepuMenTa. |.Mexannueckue siiaenus (94)

Nuepiusa. DxkcniepuMeHT «Yaap. DkcnepuMeHT «Sio B crakane. DkcrnepuMeHT «HeoObraHas
MIOJIOMKay.

LenTpobexxHas cuia. DKcnepuMeHT «Bpamatomuiicst 30HTHK» «Bparenue Boas».

PaBHoBecue. DxcniepumeHT « [Itnukay. DxcnepumeHT «LeHTp TsHKeCTH»

PeaktuBHOE nBMKEHUE. DKCIEPUMEHT « DOKYC ¢ HIAPUKOM»

BoJsiHbI Ha TOBEPXHOCTH KUJAKOCTU .JKcniepuMeHT «KapTuHka Ha Boge»

TenoBble siBjenus (44)

CrniocoOsl Terionepenayn. DKCIepUMEHT « 3Mes U 6aboukar»

Huddy3us. DxcnepuMenT: 1. MeToabl U3MepeHus: pa3MepoB MajbIX TEJ: U3MEPEHHS CIIOCOOOM
PAIOB.

2.Metoapl U3MEPEHHSI pa3MEPOB MaJIbIX TEN: OLEHKA Pa3MEPOB MOJIEKYJI IIOICOJHEYHOIO Maca.

3. 3aBucuMOCTh mpoTekaHus nup@dy3uu oT Temmeparypsl. JlomMaliHue OMbBIThI- UCCIEAOBAHUS
(ucmosip30BaTh (PPYKTH U OBOIIM, Yail.).

Kpucranis! (24)

Kpucrannel. CpoiicTBa KpucTauloB. OkcrepuMeHTl:coopka kpucramoB. Ilpaktuueckoe
M3y4YEHUE KPUCTAJUIOB, MOJIYUEHHBIX 3apaHee B JIOMAIIHUX YCIOBUSX. Omeir «M3MeHsAeTcs nu
Macca BOJIbl IPU TasTHUU JIbJ1a)

JaBaenue (64)

Hapnenue. TaifHbl naBieHus: npupoja myctoTsl 6outcs. 3akoH [lackans. Toppuuennan u ero
OTKpBITHE. 3aueM HYXHO H3MepsATh nAaBieHue. Hyxna nu 3emse atmocdepa. JlaBnenue




TBEPABIX Ted. DkcnepuMeHT «Crnem». [laBneHue >KUIKOCTU. DKCnepuMeEHT «KUIKOCTh TaBUT
CHM3Y BBEpX» DKCIIEpUMEHT « JlaBieHue He 3aBUCUT OT (POPMBI cocyiar.

OxcnepuMeHT « Kapresuanckuil Bogonasy». OkcnepumeHT «Ciydail ¢
BOPOHKOW» ATMOC(epHOe aaBieHne. DKcnepuMeHT «llouemMy He BBUIMBAETCS» DKCHEPUMEHT «
Bona B crakane. OxciepuMeHT «Cyxas MOHETa». DKCIIEPUMEHT «. SHI0 B OyThIIKE»

JlaBiienue rasa.

OkcniepuMeHT «BpITakuBaHue BOAbI MOTPYKEHHBIM B HEE MpeaMeTomM». JkcrnepuMeHT «Cyxas
MOHETa». DKCIEPUMEHT «SIHI0 B OyTBUIKE».

BoiTankuBalouiee aeiicTBue JKHIKOCTH U raza (44)

BriTankuBaromiee JAeWCTBHE JKHIKOCTH. OJKcrepuMmeHT «HamomoOwe TOoIBOJMHON —JIOIKM»,
OkcnepumenT «Ilnactunun». BeiTankuparoiee aeiicTBre raza JxkcrnepumeHT «llapaniory.
OxcnepumenT «lllapuk Ha cBOOOIEY. DiIeKTpUUYecKHe sABJIeHUs (64)

OnexTpusanus JkcrepuMeHT «KuBble peIMeThl». DKCIEPUMEHT « TaHIyIoLUe XI0Mbs».
OkcniepuMeHT “CTpaHHas TUIb3a». DKCIEPUMEHT « DHEPTUUHBIN MECOK». DKCIEPUMEHT
«3aKoI0BaHHbIE MIAPUKW». DJEeKTpudeckue Lenu OKkcnepuMeHT CopTHpOBKA. DKCIEPUMEHT
«BomnmeOHbIi KoMmac.

MarnurtHblie siBjeHus (44)

MarsuTsl 1 UX B3aUMOJICHCTBHE. DKCIIEpUMEHT «POKyChl ¢ MarHuTamMm». GOKychl ¢ MarHUTAMHU
OxcnepumenT «IIputskeHne». JxkcnepumMeHT« Bomdok»

Komnac. MarnuTtHas nmymka. MarauTHele TaHnpsl. Komnac U3 HamMarHMYEHHOW WIJIBI HA BOJE.
Maraut 1 BUHOTPaJl -OTbITHl C MATHUTHBIM TOJIEM.

KajnengapHo-TreMaTnyecKkoe MJIaHUPOBaHHe

NeNe | Tema ypoka , pa3gesia KOJIMY. | HCIOJIb3yeMbIH MaTepuaJl npume
4yacos yaHue

BBoanoe 3ansTue

1 NHucrpykTax no oxpane Tpynau | 1 1 onbIT: TpaduH ¢ BOJOM, Oymara. | 3aHSAT
TEXHHKe 0€30MacHOCTH Ha 2 omBIT: OYTHIJIKA C IIUPOKUM usl B
3aHATUSIX KpyxkKa. OCHOBBI TOpJBIIIKOM, OyMara, KpyTo TP
skcriepuMenTa. [IpaBuiibHOCTD CBapEeHHOE OYUIICHHOE SH10. 3
(bOopMyITUPOBKY LENH OTIBIT: TapesKa ¢ BOJOM, Oymara,
IKCIIEPUMEHTA. CTaKaH, MOHETA.
Mexannuyeckue siBjaeHUus1(94)
WNuepuus. Wueprus B ObiTy u | 1 OxcnepumenT 1. Y nap; 3aHAT
IpHUpoJIe. DKCIEpPUMEHT: yueHUYecKas JIMHeHKa, usl B
OKCIIEpUMEHT «lino B HECKOJIBKO IIAIIeK, MOKHO TP

cTakaHe», «Yaap», «HeoObruHast
IIOJIOMKa)

HCIIO0JIb30BaTh MOHETBHI.
OxcnepumeHT 2. Siflo B crakaHe
: SINL0, CTAKaH C BOJOW, KAPTOUKa,
KOJIBIIO.

OkcnepumenT 3. HeoObruHas
MOJIOMKa: DKCIEPUMEHT 1: 11Be
JUTMHHBIE TANIKU, ABa OyMa)KHBIX
KOJIbIIA.

DKCHEPUMEHT 2:




[MonamoOsiTcst 1Ba Kapanaama
U JIBE TAJIKH.

3 IlenTpoOexxHas cuia.
4 OkcnepuMeHT  «Bpamaromuiics OKCIepUMEHT 1: 30HT, 3aHAT
30HTUK» «Bpanienne BoabI» CKOMKaHHBIN JINCT Oymaru, ud B
PE3UHOBBIN M4, HOCOBOM Mtatok. | TP
DKCIEPUMEHT 2: JETCKOE BEIPO C
BOJIOM C NMPUBSI3aHHOMN K HEMY
BEPEBKO.
5 PaBHoBecue. Buasl paBHOBECHS.
6 DKCIEPUMEHT CITHYKAY, OKCnepuMeHT |: miacTuius, 3aHAT
«eHTp TsKECTH» CEMEUKO IO/ICOIHYXa, CITMYKH, usl B
IIEPBILIKH, IIPOBOJIOKA. TP
OKCIEPUMEHT 2: KapTOH
HENPaBWJILHOU (POPMBI, HUTD,
LITaTUB, JUHEWKA, TOJICTas
uroJka. 1
7 PeakTnBHOE IBIDKEHUE.
8 OkcnepumeHT «  Dokyc ¢ OKCIEepUMEHT 1: BO3AyIIHbIE 3aHAT
mapukomy, «Pakera» IIAPUKH. usi B
DKCIEPUMEHT 2: MAKET PaKeTEl, TP
BOJIa, HACOC
9 BoJsiHbI HAa TOBEPXHOCTH
KUIKOCTH.
10 OxcnepumeHT «KapTtuHka Ha DkcriepuMeHT 1: O0ombllias BAHHA | 3aHAT
BOJIEN C BEPTUKAJIbHBIMU CTEHKAMH, usl B
3aII0JIHEHHAS BOJIOM. TP
TensioBble siBjeHus (4 yaca)
11 Tennonepenaya. Bunbt OKCIIEpUMEHT 1: TOHKHMIl KapTOH, | 3aHAT
Teryionepesaul. JKCHEPUMEHT MCTOYHUK TeIUIa usi B
« 3mes u 6aboukay TP

(CBETHJIBHUK, TUTUTKA), CITHIIA,
BOTKHYTasi B MPOOKY.




12 N3mepenue manbix Tei OxcnepuMeHT: 1. Metonpl 3aHAT
M3MEpPEHUS pa3MEPOB MAJIbIX TEN: | U B
U3MEPEHUs CIOCOOOM PSITIOB. TP
2.Meto1bl U3MEpEHUs: pa3MepoB
MaJbIX T€J: OLIEHKA pa3MepOB
MOJIEKYJI [TOICOTHEUHOTO Maca.

13 CriocoObI epeiauu Teria. OKcnepuMeHT 1: TOHKUI 3aHAT
OkcnepumeHT «Pycckas KapTOH, KapaHJalll, JMHEHKA, us B
MEeYKa» KJIeH, Oymara, CIu4KH. TP

14 Huddysus. 3aBUCUMOCTh JlomaiHue OnbIThI: 3aBapKa yas,
muhdy3un oT TeMIiepaTypsl Ko(e, 3acoJika OBOIIEH U T [T
Kpucranasi (24)

15 Kpucrannsi. CroiicTBa OxcnepumeHT!: cOopka | 3aHAT
KpHUCTAJIJIOB. KPUCTAJTMYECKUX PELIETOK. usi B

TP

16 [IpakTnueckoe H3y4eHUe OxcnepumenT |:«M3mensercs mu | 3aHAT
KpHUCTAJIJIOB, MOJTy4YEHHBIX Macca BOJIbl TP TasiHUU JIbJIay usi B
KPUCTAJIOB B JOMAalIHUX TP
YCIIOBUSIX.

JlaBaenue (64)

17 JlaBneHue TBEpAbIX TEl.
®opmyna naBieHus. TaiHbI
JABJICHUS: IPUPOJIA TYCTOTHI
oouTcs.

18 3agaun Ha JTaBJICHHE. OKCIEpUMEHT 1: TeTpagHbIi JUCT | 3aHAT
OkcnepumenT «Creny» B KJIIETKY, KapaHJalll, usi B

TP

19 JlaBiieHME KUJKOCTH. 3aHAT
OkcnepuMeHT «KuakocTb 1aBUT usi B
CHHU3Y BBEPX» TP

20 OkcnepuMeHT «JlaBineHue He OKCIEpUMEHT 1: CTeKJIsTHHAS 3aHAT
3aBUCHT OT (JOPMBI COCyAa» TpyOKa OOJIBIIOTrO CEUYCHUs, us B

KapTOH, COCY/I C BOJOM, HUTKA. TP
DKCHEPUMEHT 2: COCY/Ibl pa3HOMN
(bOopMBI, HO C OJMHAKOBBIMU
OTBEPCTUSIMU, OOJIBILION COCY/ C

BOJION, OyMa)KHBIN KPY>KOK,

METKH.

21 JlaBneHue raza. DKCIEPUMEHT OKCIepuMEHT 1: macTukoBas 3aHAT
«Kapre3nanckuii Bogomnas». OyTbUIKA, BOJA, IIUIIETKA C usi B
OkcnepumenT «Ciyyaii ¢ MOJKPAILEHHOW BOJIOM. TP

BOPOHKOM»

DKCHEPUMEHT 2: BOPOHKA C
OTBEPCTHEM, COCY]I C BOJIOM.




22 ATMoOcdepHOe naBIeHHE. 1 DKcnepuMeHT 1: cTakaH ¢ BOJOH, | 3aHATHSA
DKCIIEPUMEHT aucT Oymarmu. B TP
«IloueMy  He  BBUIMBACTCH» DKkcrnepuMeHT 2: OyThITKa U3-TI0]
DKCIIEPUMEHT « KET4yIla, CBAPEHHOE MO,

Bopa B crakane». 3akoH Oymara, CIIYKH.
[Tackaisa. Toppuuemu u ero

OTKpBITHE. 3a4e€M HYKHO

n3MepsaTh Aasienue. HyxHa i

3emute atMocdepa.

BoiTankuBalouiee aeiicTBue ;KMJAKOCTH U raza(4u)

23 Britankuaroree aeicteue 1 DKcnepuMeHT 1: sifIo unum 3aHATHS
JKUJKOCTH. cpenHux pazmepoB kaprodenuna, | B TP
DKCHEPUMEHT « Harojaooue COCYJL € YHCTOM BOJIOH, COJIb.

TI0/IBOTHOR JTOIKI, OKCIEpUMEHT 2: KYCOUYKHU
DxcnepuMenT «IlnacTunmuny IIACTHITNHA, BAHHA C BOJOH.

24 BriTankuparoiee neictTere 1 OxkcnepuMeHT 1: B3gTh pa3Hbie 3aHATHSA
KHUTKOCTH. MPEIMETHI, IOMEIIAs B BOAY, B TP
DKCIEpUMEHT « BbITankuBanue [IpOBEPUTH, TOHYT OHU HJIN
BOJIBI IUIABAIOT, U BEIYMCIUTH OOBEMBI
TOTPYKEHHBIM B Hed MPEAMETOB 10 KOJUYECTBY
TpeIMETOM BBITECHEHHON MU BOJIbI.

25 BriTankuBaromee aeiictsue rasza| 1 OkcnepuMeHT |: manupocHas 3aHATHSA
OxcnepumeHT «llapanor Oymara, HO>KHMILIbI, HUTKH, jierkuii | B TP

TPY3UK.

26 BriTankuBaromee aeiictsue raza | 1 OKCnepuMeHT |: mapuk, 3aHATHSA
Okcnepument« Hlapuk Ha OyTBLIKA C IUPOKUM TOPIIOM, B TP
cBO0OOIE» BOJIa, MUIIIEBAas COJa.
dileKTpUYecKue siBJieHus (64)

27 DIeKTpu3alusa. IKCIePUMEHT 1 OxcnepumeHT |: miockas 3aHATHSA
«OKuBble mpeamMeTh» IJIaCTMAcCOBasl pacuecka WiIn B TP

JUHeMKa, KyCOuKkH Oymaru,
TOHKasl CTpyHKa BOJIBI,
COOCTBEHHBIE BOJIOCHI.

28 DnekTpusanusi. JKCIEPUMEHT 1 OxcnepuMeHT |: miockas 3aHATHSA

«TaHnyromue J0mbs». IJIacTMAaccoBas pacyecka Hiu B TP
JMHEeHKa, KyCOUYKH Oymaru, TOHKast
CTpYHKa BOJBI,
COOCTBEHHBIE BOJIOCHI

29 DNEeKTPUYECKUE LIETIH. 1 DkcniepuMeHT 1: OymaxHoe 3aHATHSA
3KCHepI/IMeHT «COpTI/IpOBKa». rmojoTeHIe, 1 gaiinas J'IO)KKa(S MJ'I) B TP

cony, 1 yaifHas noxka (5 mu)
MOJIOTOTO TeplIa,

JI0Ka, BO3YIIHBIH [IapHK,
HIEPCTSHOM CBUTEP




30

DIEKTPUUYECKUE LIETIH.
DKCHEPUMEHT «HeoObrunas
(1150

DKCHepuMeHT | :JIMMOH, COJICHBIN
oTypell, JIEKTPOIbI, pACTBOP
MEIHOTO KyIopoca, I'BO3/ib, C
HAMOTAHHBIM TPOBOJIOM,
METAITNYCCKHE KHOTIKH,
($OTORIEMEHT, MPOBO/JIA,
HU3KOBOJIbTHAS JITAMIIOYKA, KITFOY,
TaJIbBAHOMET

3aHATHSA
B TP

31

3ajaun Ha pacyeT Leneu

32

DxcnepuMeHT «BoueOHbIit
KOMTIac»

DKcnepuMeHT 1: Kiei,
KBaJIPaTHBIN KyCOUYEK JIepeBa
pasmepoM 2,5x2,5 cM uim
JIepEBSIHHBIN KyOUK, IIBEHHAs
UTJIa, HOXKHHIIBI, KYCOYEK MUcYeit
OyMaru, CTEKJISIHHBIN (He
TUTACTHKOBBIHN ) CTaKaH TUAMETPOM
(IMHA TUHUH,

MIPOBEACHHON Yepe3 IEHTP
OKPY>KHOCTH, 00pa30BaHHOU
BEpXHEH KPOMKOM cTakaHa) He
MEHee 5CM, IIEPCTIHON CBUTED.

3aHATHSA
B TP

MaruuTHble siBJieHns1 (44)

33

MarsauTel ¥ UX B3aUMOJCHCTBUE.

OKCIEepUMEHT 1: 1Ba Maruura
MOJIOCOBBIX, TYyrooOpa3HBIN
MAarHur, >KeJIe3HbIE OMUIIKH, JTUCT
Oymaru

3aAHATHA
B TP

34

®DoKyCHl ¢ MarHUTaMU
DKCIEPUMEHT
«IIputsxenuey, «Bomruok»

OKCIEpUMEHT |: MarHuT, UroJika,
omronie, Boja.

OKCIEPUMEHT 2: KapTOH, TOHKAas
najouka, OyJiaBka, MarHur.

3aAHATHA
B TP

35

@PoKychl ¢ MAarHUTaMu
OxcnepumeHT «HoBbli
JIBUTATEIIb

DKCHEpPUMEHT |: ueTbipe MEeIHbIX
CTEepKHs, 0001 U3 TOHKOM
JKEJIEe3HOU MPOBOJIOKHU, BA3AIbHAS
cruIa, NpoOKOBBIi

KPYXOK, IepJIaMyTpoBas
MyroBUIla, CTEKIISTHHAs OycHUHa,
M0IKOBOOOPa3HbI MarHuT,
CIIUPTOBKA.

3aAHATHA
B TP
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Kommnac. Kommac u3
HaMaFHquHHOﬁ HUI'JIbI HA BOJC.
MaFHI/ITHaH HyIJ_IKa CTAJIbHBIX
IAPUKOB

OneIT 2: WUIIOCTPUPYET, Kak
OTpULIATENILHOE U3MEHEHNE
MarHUTHOM MOTEHIMAIBHO N
SHEPTUU TPOBOIUPYET
M0JIOKUTEIBHOE U3MEHEHUE
KUHETUYECKON SHEPIUHU.

Ompitl:

OnHy NOJIOBUHY UTJIbL, JEXKAIIYIO
Ha OyMa)KHOM Kpyre Ha BOJIE,
HAMarHUTUTH OJHHUM TOJIOCOM
MarHuTa, a BTOPYIO
MIPOTUBOTIONIOKHBIM, TO
OyMa)kKHBIN KPYT' CTAaHET
KOMITACOM.

3aHATHSA
B TP

A wWw N
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SHImKIoneaus, 1963.

1969. — 184 c. c wu.
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