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TlosicHuTEIBLHAS 3aIHMCKA

dusnueckoe 00pa3oBaHUE B CUCTEME OOILEro M CpeTHEro 00pa3oBaHus 3aHUMAET OJHO U3
BEJyUINX MeCT. SABissach GyHIaMEHTOM HAyYHOTO MUPOIIOHUMAHUS, OHO CIIOCOOCTBYET
dbopMUpPOBaHUIO 3HAHUI 00 OCHOBHBIX METOJIaX Hay4YHOTO MO3HAHUS OKPYKAIOLIEro MHUpA,
(dyHIaMEeHTaTBHBIX HAYYHBIX TEOPHI U 3aKOHOMEPHOCTEH, (HOPMUPYET y yUaIIUXCsl YMEHUS
WCCJICIOBATh U OOBSACHATH SBJICHHS PUPOIBI U TEXHUKH .

Kak mkonpHbIi npeameT, Gusnka o01a1aeT OrpOMHBIM T'YMaHUTapPHBIM MOTEHIIMAIOM, OHA
aKTUBHO (POPMUPYET UHTEIUIEKTYaIbHbIE 1 MUPOBO33PEHUECKHUE KAaUeCTBa INYHOCTH.
Juddepennmanus npeamnoaaraeT TakKyro OpraHu3aimio mporecca 00y4eHus, KoTopasi yYuThIBaeT
WH/IMBUYyalIbHbIE 0COOCHHOCTH YYaIIUXCsl, UX CIOCOOHOCTH M MHTEPECHI, TNYHOCTHBIH OIIBIT.
HMuddepenunanus odydenus pusmnke mo3BoJseT, ¢ OAHON CTOPOHBI, 00eCIeUUTh 0a30BYIO
MOJTOTOBKY, C APYTOil — YJOBIETBOPUTH MOTPEOHOCTH KAXKIOTO, KTO MPOSBISET HHTEPEC U
CIOCOOHOCTH K MPEIMETY M BBIXOIUT 32 paMKHU M3y4YeHUs1 (PU3UKU B IIKOJIBHOM Kypce.

Pabovas mporpamma 3aHsATHII BHEYPOUHOH AEATEIBHOCTH 10 pu3uke «DPHu3MKa B 3a1a4aX U
JKCIIEPUMEHTAX» MpeIHa3HaueHa JIJIsl OpraHu3alyi BHEYPOUHOH nearenbHocTU «Touka pocTay
oOyuatromuxcs 6-9 knacco MOY «llepBomaiickas COLL»

Cpok peanuzanuu nporpammel: 1 roa. 34 4.

JlanHast mporpamMma ro3BoJisieT 00y4aroImyuMesi 03HaKOMHUTBCS C METOJIMKON OpraHU3aliu
U TIPOBEJCHUS SKCIIEPUMEHTAIbHO-HCCIIEJ0BATENIBCKOM IeITEILHOCTH B COBPEMEHHOM Y4eOHOM
npoiiecce o Gu3nKe, 03HAKOMUTHCS CO MHOTMMHU MHTEPECHBIMU BOIIPOCaMM (PU3UKH Ha TAaHHOM
sTarne 00y4eHUs, BHIXOASAIIMMU 32 PAMKH IIKOJHHON MPOTPaMMBI, PACITUPHUTh LETOCTHOE
npeJicTaBlIeHNue 0 polseMe JaHHOW HayKu. DKCIepUMEHTalbHasl 1eATeNbHOCTh OyneT
CIOCOOCTBOBATh PA3BUTHUIO MBICIUTENBHBIX ONEpanuil U 0011eMy HHTEIIEKTYaIbHOMY
Pa3BUTHIO.

He menee BaykHBIM (DakTOpOM peanu3aiuu JaHHOW MPOrPaMMBbI SBIISETCS CTPEMIICHHE
Pa3BUTH y yUalIUXCsl YMEHUE CAMOCTOSATENBHO padoTaTh, AyMaTh, SKCIIEPUMEHTHPOBAThH B
ycloBusix Jaboparopuu eHTpa «Touka pocTtay, a Takyke IPUMEHATDH OJy4YE€HHbIE 3HAHUS JUIS
pELIeHUs] KaYeCTBEHHbIX, KOJIMYECTBEHHBIX M SKCIEPUMEHTAIBHBIX 33/1a4 Pa3IMYHON
cnoxHocTu. CozepkaHne IporpaMMbl COOTBETCTBYET IT03HABATENBHBIM BO3MOKHOCTSIM
HIKOJIbHUKOB U MPEJOCTaBISET UM BO3MOXKHOCTh pab0TaTh HAa YPOBHE MOBBIIIEHHBIX
TpeOoBaHUil, pa3BuBasi yueOHYIO MOTHBAIHUIO.

OCO0OEeHHOCTBIO JTAaHHOM MPOrpaMMBI SIBIISIETCS TO, UTO:

e OHA HampaBJIeHa Ha JOCTHKEHHE 00yJalOIUMUCS B OONbINEH CTEIEHH TMYHOCTHBIX U
METanpeIMETHBIX PE3yJIbTaTOB;

e COCTaBJIEHA C YYETOM BO3PACTHBIX OCOOEHHOCTEH yJaluxcs;



e JIOCTCIICHHO BBOJAHTCSA 3JICMCHTHI HpOeKTHOfI JACATCIIBHOCTH

e YacCTb yqe6H0r0 BPCMCHH OTBCACHA HAa PCIICHUC MMO3HABATCIIbHBIX 3a/1a4

Peasn3auus nporpamMMsl o0ecnieunBaeTcsi HOPMATHBHBIMH JOKYMEHTAMU:

1. ®enepanbupiii 3aK0H 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06 obpazoBaHuu
B Poccuiickoit deneparuu» (¢ u3M. u 1om., BCTyi. B cuiy ¢ 01.09.2020).

2. [lacnopt HauuoHanbHOrO npoekra «O0pazoBanue» (yTB. npe3uanymomM Cosera npu
[Ipesunente PO no cTparernueckoMy pa3BUTHIO U HAIIMOHAJIBHBIM IIPOEKTaM, POTOKOI OT
24.12.2018 Ne 16)

3. 'ocynapcrBenHas nporpamma Poccuiickoii @eneparuu «Pazputue odpazoBaHus» (yTB.
[TocranoBnenuem [IpaButenscrBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPKACHUH rocyaapcTBeHHOU mporpaMMmbl Poccuiickoit denepanuu «Pa3Butue
00pazoBaHM.

4. Ilpodeccuonanbublii cranaapt «llenaror (megarornyeckas AesITEIbHOCTD B
JOIITKOJTFHOM, Ha4aJIbHOM OOIIIEM, OCHOBHOM O0IIIeM, CpeHEM 00IIeM 00pa30BaHuN),
(BocmiuTaTenp, yuutens)» (pen. ot 16.06.2019) (IIpukaz MuHucTepcTBa TpyAa U COUUATbHON
3amuThl PO ot 18 okts16ps 2013 r. Ne 5441, ¢ n3BMEHEHUSIMU, BHECEHHBIMH ITPUKA30M
Munuctepcra Tpyaa u couzaminutel PO ot 25.12.2014 Ne 11151 1 o1 5.08.2016 . Ne 422n).

5. Meroanueckne peKOMEH1alluu 0 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3alMIX, PACTIONIOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJbIX
ropojax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHOU U TEXHOJIOTUYECKON HaIlpaBICHHOCTEH
(«Touxa poctay) (YTBepxkAeHBI pacniopsbkeHrneM MUHHCTEpCTBa pocBenieHus Poccuiickoii
®enepannu ot 12 stuBaps 2021 r. Ne P-6)

Ieas u 3apaun

Onwupasich Ha UHIUBUAYaJIbHBIE 00pa30BaTeIbHbIE 3aMPOCHl U CIOCOOHOCTH KaXKI0Tr0
pebeHKa npu peaan3aluy NporpaMMbl BHEYPOUHO 1eATeIbHOCTH 1O (pusuke «Pu3nka B
3a/1a4ax ¥ SKCIEPUMEHTaX», MOKHO JOCTUYb OCHOBHOM LieJIM - Pa3BUTh y 00y4YalomMuXxcs
cTpeMJIEHHE K JajIbHeleMy caMoonpeaeeHUI0, HHTEeLIEKTYaIbHOH, HAYYHOH U
NPaKTHYECKOI CaMOCTOSITeIbHOCTH, O3HABATE/ILHOI AKTHBHOCTH.

Jns peanuzanuu nenei kypca Tpedyercs pelieHrne KOHKPETHBIX MTPaKTHYECKHUX 3a/1au.
OcHOBHBIC 321241 BHEYPOYHOI 1eATEJbHOCTH MO (PU3MKH:

* BBISIBJIICHUE UHTEPECOB, CKJIOHHOCTEH, CHOCOOHOCTEH, BO3MOYKHOCTEH yuaIuxcst K
Pas3IMYHBIM BUJAM JESTEIbHOCTH;

* popMHUpoOBaHUE MPEICTABICHUS O SABJICHUAX U 3aKOHAX OKPYKaIOILEro MUpa, C

KOTOPBIMH HIKOJIBHUKH CTAJIKUBAIOTCA B HOBCG}IHGBHOI\/’I KHU3HU,



* (hpopMupoBaHUE MPEICTABICHHS O HAYYHOM METO/I€ TIO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIIEIOBATEIbCKON NEATEIbHOCTH;

* pa3BUTHE OIBITA TBOPUECKOM NESATETLHOCTH, TBOPUYECKUX CITOCOOHOCTEH;

* pa3BUTHE HABBIKOB OPraHU3alM1 HAYYHOT'O TpY/a, pabOThl CO CIOBapsSAMHU U
SHUUKJIONECIUAMU;

* CO3JJaHUE YCJIOBUH AJIs peau3alii BO BHEYPOUHOE BpEMs IPUOOPETEHHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI B ypOUHOE BpEMS;

* pa3BUTHE OMNbITA HEPOPMAIBLHOIO OOILEHUS, B3aUMOICHCTBHS, COTPYAHUYECTBA;
pacupeHre paMoK OOIEHUS C COLIUYMOM.

* (hopMupoBaHNEe HABBIKOB MOCTPOCHUS (PU3UYECKUX MOAEIICH 1 ONpeaesIeH s TPAHUL] KX
IIPUMEHUMOCTH.

* COBEpIIEHCTBOBAHNE YMEHUI IPUMEHSTh 3HaHUS 110 (PU3HKe i1 O0BSICHEHUS SIBJICHUI
IPUPO/IBI, CBOICTB BEIIECTBA, pelieH s (PU3NUECKUX 3ajay, CaMOCTOATEIbHOIO IPUOOPETEHUS U
OLIEHKH HOBOH MH(popManuu GU3NIECKOTO COACPIKAHMSI, UCTIOIB30BAHUS COBPEMEHHBIX
MH(}OPMALIMOHHBIX TEXHOJIOTHU;

* HCIOJIb30BAHNE MPUOOPETEHHBIX 3HAHUM U YMEHUH JJIS pelIeHUs IPAKTHUECKUX,
JKU3HEHHBIX 3a]ad4;

* BKJIIOUEHHE yYalUXCsl B PA3HOOOPA3HYIO AEATEIbHOCTh: TEOPETHUECKYIO,
MIPaKTUYECKYI0, AaHAJTMTUYECKYIO, TIOMCKOBYIO;

* BBIpa0OOTKA THOKUX YMEHUH MEPEeHOCUTDh 3HAHUS U HAaBBIKKA Ha HOBBIE (POPMBI yUeOHOM
paboThI;

* pa3BUTHE COOOPA3UTENBLHOCTH U OBICTPOTHI PEAKIIMU MTPU PEIICHUN HOBBIX Pa3IUYHbIX
(bu3nyecKuX 3a/1a4, CBSI3aHHBIX C MMPAKTUYECKON JEeSITEbHOCTHIO.

Ilnanupyemsble pe3yibTaThl

JlocTrKeHNe IIaHUPYEMBIX PE3YJIBTATOB B OCHOBHOM LIKOJIE IIPOUCXOIUT B KOMIIIIEKCE
MCIIOJIb30BaHUs YETHIPEX MEKIUCIMIUIMHAPHBIX yueOHbIX nporpamm («dopmupoBaHue
YHHMBEpCAIbHBIX YUeOHBIX AeicTBUil», «@opmupoBanue MK T-koMIeTeHTHOCTH 00yJaromuXcsa»,
«OCHOBBI Y4eOHOUCCIIE0BATENLCKOM U IPOEKTHOM IeATeTbHOCTH, «OCHOBBI CMBICIIOBOTO
YTEeHUS U pabOThI C TEKCTOM») U y4EOHBIX MPOrpaMM 10 BCEM IPEMETaM, B TOM YHCIIE 10
¢uzuke. [locne nzydenus nporpaMMbl BHEYpOUHOU AesiTenbHoCcTH «Du3nka B 3a7auax u
HKCIEPUMEHTAX)» 00YUAIOIIUECS:

* CUCTEMAaTU3UPYIOT TEOPETUYECKHUE 3HAHUS U YMEHUS 110 PELICHUIO CTaHIAPTHBIX,
HECTaHJAPTHBIX, TEXHUYECKUX U OJIMMIIMAIHBIX 3a1a4 Pa3InYHbIMU METOJAMU;

®* BhIPAOOTAOT UHAUBU /I aHBHBIfI CTHUJIb PCINCHUA (DU3NYCCKUX 3a/1a4.
0 y



* COBEpILEHCTBYIOT YMEHUS Ha MPAKTUKE M0JIb30BAThCs MPHUOOpaMu, IPOBOIUTH

U3MepeHus: PU3NUECKUX BEITMYMH (OMPENENATh IIeHY JIeIeHNUs, CHUMATh [TOKa3aHHs, COOJII0IaTh

npaBUiIa TEXHUKU O€30IaCHOCTH);

¢ HAydaTcCs MOJb30BaAThCA an6opaMH, C KOTOPbIMH HE€ CTAJIKMBAKOTCA HAa YpOKax (1)I/I3I/IKI/I B

OCHOBHOM IIKOJIC;

* pa3paboTaloT U CKOHCTPYUPYIOT IPUOOPHI U MOAEIH I MOCIe Yol paboThl B

KaOuHeTe PU3UKH.

¢ COBEPIICHCTBYIOT HaBbIKU MMMCHbMEHHOM U YCTHOﬁ PE€YM B IIPOLCCCC HAITMCAHUSA

HCCICA0BATCIbCKHUX pa60T, I/IHCTPYKI_[I/Iﬁ K BBIIIOJIHEHHBIM MOACISAM H an6opaM, Ipu

BBICTYIIJICHUSAX HA HAYYHO — MPAKTUYECKUX KOH(EPEHIUAX PA3TUUHBIX YPOBHEH.

* OIIpENeNT JalbHENIee HallpaBIeHUE Pa3BUTUS CBOUX CIIOCOOHOCTEH, chepy HaydHBIX

HHTCPECCOB, OIIPCACIIATCA C BLI60pOM L[anLHeﬁmero O6pa30BaTeJ'ILHOFO Mapuipyra, JajabHEHIero

npoduis oOydyeHus B CTapIIe HIKOJIE.

Ilpeomemmnvimu pesynomamamu nporpaMMbl BHEYPOUHOH J1€ATEIbHOCTH SIBIISIIOTCS:

O6yanOIHHﬁCﬂ IMOJIYYUT BO3MOKHOCTD JJI1 (bOpMI/IpOBaHI/Iﬂ CJICAYHOMIUX MPEAMCTHBIX

PE3yJIbTATOB:

3HAHMS O TIPUPOJIC BAXKHEUIITNX (PU3HUSCKUX SIBICHUN OKPY)KAIOIIETO0 MUPa U MOHUMAHHE
CMBICIa (PU3UYECKHUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUEHHBIX SBJICHUIA,

YMEHUS MOJIb30BAThCSI METOJaMU HAYYHOI'O UCCIEA0BaHUS SIBIICHUN TPUPOIBI,
MIPOBOAMTDH HAOIIO/ICHUS, TNIAHUPOBATH U BBIIIOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh
pe3yabTaThl U3MEPEHUH, IPEJICTABIISATh PE3YIbTAThl U3MEPEHHUH C TTOMOIIIBIO TA0JIHII,
rpa¢ukoB u Gpopmysi, 0OHAPYKUBATh 3aBUCUMOCTH MEXTY GU3UUECKUMHU BEIIMUYNHAMH,
OOBSCHATH TOTyYEHHBIC PE3yIbTATHI U JIeJIaTh BHIBO/BI, OIIEHUBATH TPAHUIIBI
MOTPEUTHOCTEN pe3yIbTaTOB U3MEPEHUI;

YMEHUS IPUMEHATh TEOPETHUECKUE 3HAHUS MO (PU3UKE HA MPAKTHUKE, PEIIaTh
dbu3nYecKue 3a1a4i Ha MPUMEHEHHE MOTy4YEeHHbBIX 3HAHUH;

YMEHHUsI U HaBBIKU TPUMEHSTh MOJIyYeHHbIE 3HAHUS ISl OObSICHEHUS TPUHIIUIIOB
JENCTBUS BAXKHEHIIINX TEXHUYECKUX YCTPOMCTB, pELICHUs MPAKTUUECKUX 3a/1a4
MMOBCETHEBHOM KU3HH, 0OecTIieueHns 0€30MMacCHOCTH CBOEH KU3HH, PAIMOHAIIBHOTO
MIPUPOIOTIONB30BAHMS M OXPAHBI OKPYKAOIIEH CPEIbI;

dbopMupoBaHUe yOeKICHUS B 3aKOHOMEPHOH CBSI3U U TTO3HABAEMOCTH SIBJICHUIA
MPHUPOJIBI, B 00bEKTUBHOCTH HAYYHOTO 3HAHUS, B BRICOKOI IIEHHOCTH HayKU B Pa3BUTHHU

MaTepHaIbHOU U TyXOBHOM KYJbTYpHI JIFOJIEH;



pa3BUTHE TEOPETHUUECKOTO MBIIUICHUS HA OCHOBE (JOPMUPOBAHUS YMEHUN
yCTaHABIMBATh (DaKThI, pa3TU4aTh IPUYUHBI U CIICJICTBUS, CTPOUTH MOJICTH U BBIJIBUTAThH
TUIIOTE3bl, OTBICKHBATh U (DOPMYIIHPOBATH IOKA3aTEIHCTBA BHIABUHYTHIX THIIOTES,
BBIBOJIUTH U3 AKCIIEPUMEHTAIbHBIX (PAKTOB U TEOPETHUECKUX MOJIeNel pusnueckue
3aKOHBI;

KOMMYHUKATUBHBIE YMEHHUS: JOKJIA/IBIBATh O Pe3yJbTaTax CBOEro UCCIIEAOBAHMS,
y4acTBOBaTh B JUCKYCCHUHU, KPATKO U TOUHO OTBEYATh HA BOMPOCHI, UCIIOJIH30BAThH

CIIPABOYHYIO JIUTEPATypy U APyrue UCTOYHUKU UHPOPMAIIH.

Memanpeomemuvimu pe3yipbmamamu NPOrpaMMbl BHEYPOUHOH JIESITEITEHOCTH SIBJISIFOTCSI:

OO0yyaromuiicst MoJy4uT BO3MOXKHOCTD JJ1s1 (POPMUPOBAHUS CIIEIYIOIINUX METANPEAMETHBIX

PE3yJIbTATOB:

OBJIQJICHHE HaBbIKAMH CaMOCTOSITEIIBHOTO MPUOOPETEHNS HOBBIX 3HAHUH, OpraHU3alUH
y4eOHOM JeSTENHHOCTH, TOCTAHOBKH 1I€JIeH, TUTAHUPOBAHUS, CAMOKOHTPOJISL U OIICHKU
pe3yJabTaTOB CBOEH AESITEIBHOCTUA, YMEHUSIMU MIPEABUIETH BOZMOXKHBIE PE3YyIbTaThI
CBOUX JCHCTBUH;

MOHMMAaHUE PA3NIUYUN MKy UCXOIHBIMU (DaKTaMU U TUIIOTE3aMHU JIJISl UX OOBSICHEHHS,
TEOPETUUECKUMHU MOJICIISIMA U PEaTbHBIMH 00BEKTaMHU, OBJIaICHHE YHUBEPCATIbHBIMHU
y4eOHBIMU JICHCTBUSAMH Ha MPUMEpaX TUIIOTE3 JIsl OOBSICHEHUS U3BECTHBIX ()aKTOB U
HKCIIEPUMEHTAIHLHON MTPOBEPKHU BBIIBUTAEMBIX THUIIOTE3, Pa3pabOoTKU TEOPETHUECKUX
MOJENEN ITPOLECCOB WU SBJICHUN;

dbopMHupoBaHEe YMEHUN BOCIIPUHUMATD, TIepepadaThIBaTh U MPEABSBIATH HH(OPMAITUIO
B CJIOBECHOM, 00pa3HOil, CHMBOJIMYECKOM (popmax, aHAIM3UPOBATh U NepepadbaThIBaTh
MOJyYEHHYI0 HH(POPMAIINIO B COOTBETCTBUH C MTOCTABIEHHBIMU 33/1a4aMH, BBIIETISATH
OCHOBHOE COZIepKaHN€ MPOUYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI Ha
MOCTaBJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

pruoOpETEHNE OTBITA CAMOCTOATEIILHOTO MTOMCKA, aHaJTK3a U 0TOOpa MHGOPMAIIHH C
MCIIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB U HOBBIX MH()OPMAIIMOHHBIX TEXHOIOTUHN ISt
pelIeHs TO3HABATENbHBIX 3a/a4;

Pa3BUTHE MOHOJOTUYECKON U JUATIOTHYECKON peur, YMEHHUSI BBIPAXKaTh CBOU MBICIIH,
CIOCOOHOCTH BBICITYIIIMBATh COOCCETHUKA, TOHUMATh €r0 TOUKY 3pEHHUs, MPU3HABAThH
MpaBo JPYroro 4eJoBeKa Ha MHOE MHEHUE;

OCBOEHHME MPUEMOB JIEUCTBUI B HECTAHAAPTHBIX CUTYAIUSAX, OBJIAJICHUE

OBPUCTUYCCKUMHU METOJaMU PCIICHUA HpO6J’I€M;



VYL

VYL

(opMHpoBaHUE YMEHHUH pabOTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMUHBIX COLIMATbHBIX
poJieii, IPeACTaBIATh U OTCTAaUBaTh CBOU B3IJISIBI U YOEXKACHMUSI, BECTU JUCKYCCHIO.
PerynstusHbie YY ]|

OO0yyaronuiicst MOJIy4uT BO3MOKHOCTH 7151 GOPMUPOBAHUS CIEIYIOIINUX PEryISITUBHBIX

YMeHHe caMOCTOSTENTbHO ONPENENATh e 00y4eHuUs1, CTaBUTh U (POPMYITHPOBATH

HOBBIC 33/1a4d B y4€0e 1 MMO3HABATEIbHOM 1A TEbHOCTH, Pa3BUBATh MOTUBBI U

MHTEPECHl CBOEH MO3HABATEILHOU JEATEIBHOCTH.

YMeHne caMOCTOSATENBHO IUIAHUPOBATh ITyTH JOCTHKEHUS LIEJIEH, B TOM YHCIIE

JIbTEpPHATUBHBIC, OCO3HAHHO BRIOMpATh Hanboee 3PpPeKTUBHBIE CIOCOOBI PEIICHHS

y4eOHBIX Y I103HABATEIbHBIX 3a/1a4.

YMeHue COOTHOCUTh CBOU JECHCTBHSI C IIAHUPYEMBIMH PE3YJIbTaTaMU, OCYILECTBIIATh

KOHTPOJIb CBOEH EATEIbHOCTU B IIPOLIECCE JOCTUKEHUS PE3yJbTara, ONPENEIsaTh

CIOCOOBI IEWCTBUN B paMKax MPEIJI0KEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH

CBOM JICMCTBUSA B COOTBETCTBUH C U3MEHSIOIIECHUCS CUTYalLlUEH.

YMeHue olleHUBaTh IPABUILHOCTD BBITIOJIHEHUS YUeOHOM 3a1auk, COOCTBEHHbIE

BO3MO>KHOCTH €€ PELLEHUS.

Bitanenne ocHoBaMu CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHUS PEIICHUN 1

OCYIIIECTBIIEHUS! OCO3HAHHOTO BhIOOpA B Y4eOHOI U 1M03HABATEIbHON AESITEIbHOCTH.
ITo3HnaBaTeabHble YY /1

O6yanOIHHﬁCH IMMOJIYYUT BO3MOKHOCTD JJIA (I)OpMI/IpOBaHI/IH CJICAYIOUINX IMMO3HABATCIIbHBIX

YMeHue onpeaensTh MOHATHS, CO3/1aBaTh 0000IIEHNs, YCTaHABINBATh aHAJIOTHH,
KJIaCCU(UIIUPOBATH, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPHH IS
KJIacCHU(pUKAILlMY, YCTAaHABINBATh IPUIUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXJeHne, yMo3aKJIIoueHne (MHIYKTUBHOE, JeAYKTUBHOE, 10 aHAJIOTHUHN) U JIeNIaTh
BBIBOJIBI.

YMeHue co3iaBath, IPUMEHSTh U IPe0OpPa30BLIBATh 3HAKU M CUMBOJIBI, MOJIEIA U CXEMBbI
JUTSI pEIICHUs yUeOHBIX U MMO3HABATENBHBIX 3a/1a4.

CMBICIIOBOE YTCHHUE.

dopMHUpPOBaHUE U PA3BUTHE IKOJIOTHYECKOTO MBIIIJICHUS, YMEHHE IPUMEHSITh €T0 B
MO3HABATEIbHON, KOMMYHHUKATUBHOM, COIIMATTFHON MPAKTHKE U MPOPECCHOHATBHON
OpUEHTAIINH.

Pa3BuTre MOTHBaIIUK K OBJIAJICHUIO KYJIbTYPOH aKTHBHOTO MCIIOJIb30BAHUS CIIOBApeH U

JPYTUX MOUCKOBBIX CUCTEM.



KommynukaruBubie YY /|

e YMeHHEe OpraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTD C
YUUTENEM U CBEPCTHUKAMHM; pab0TaTh HHANBUIYAJIbHO U B TPYIINE: HAXOIUTH 001IIee
peleHre U pa3pelaTb KOHQIMKTBI HA OCHOBE COIIAaCOBAaHUS MO3ULUHI U yuéTa
UHTEpECOB; (GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

e YMeHue OCO3HaHHO HCIIOJIb30BATh PEYEBBIE CPEICTBA B COOTBETCTBUH C 3a1a4ei
KOMMYHHKAIIMH 151 BBIPAKEHHSI CBOMX YYBCTB, MBICIIEH M MOTPEOHOCTEH ISt
IUTAHUPOBAHMSI U PETYJISILIUN CBOEH JEATEIBHOCTH; BJIaJJICHUE YCTHON U MMCbMEHHON
pPEUYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEUBIO.

o ®DOpMHPOBAHHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOIB30BAHUS
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHonoru# (nanee — UKT).

Juunocmuvimu pesynvmamamu IpOrpaMMbl BHEYPOUHOH AEATEIbHOCTH SIBIISIOTCSA:
OO0yuarouuiics NOIYIUT BO3MOXKHOCTD U1l (YOPMUPOBAHUS CIEIYIOIUIMX JIMYHOCTHBIX
pe3yabTaToB:

e pa3BUTHE [TO3HABATEJIbHBIX HHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

e yOeXIEHHOCTh B BOZMOKHOCTH IMO3HAHUSI IPUPO/IbI, B HEOOXOJMMOCTH Pa3yMHOIO
UCIIOJI30BAaHUs JOCTHKEHUN HAYKU U TEXHOJIOTUH I JAIbHENIIETO Pa3BUTHS
YeJIOBEYECKOro 00IECTBa, YBaXKEHHE K TBOPIIaM HAYKU U TEXHUKU, OTHOIIEHUE K (PU3HKE
KaK K 3JIEMEHTY 00111e4eI0BeYeCKOI KYIbTYpHI;

e  CaMOCTOSTEJILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUH;

e TOTOBHOCTb K BBIOOPY KU3HEHHOTO IIYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEpECAMU
Y BO3MOKHOCTSIMH;

e MOTHBaIUA 00pa30BaTeIbHOMN J1eATENTLHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOTO
MOJIX0/1a;

e (QopmupoBaHUE [IECHHOCTHOTO OTHOLIEHMSI IPYT K IPYTY, K YUUTENI0, K aBTOpam

OTKPBITHI U N300peTeHmil, K pe3ysbTaTaM 00yyeHusl.



Temamuueckoe njiaanuposanue

Ne Ha3Banue pa3nena, TeMbl Komecrso Teopus IIpakTuka
4yacoB
1 Beenenue 2 1 1
2 dusnka u BpeMeHa roja: @u3nka 0CeHbIO. 2 1 1
3 IIepBoHavasibHBIE CBEIEHUS O CTPOCHUH 2 1 1
BelIeCTBa
4 B3aumogeiictBue Ten 4 2 2
5 Pa3 3amauka, n1Ba 3a7auka 2 2 0
6 ®u3nka u BpemeHa roga: @usnka 3uMOomn. 2 1 1
7 Cuuibl B ipupojie 6 3 3
8 Pa3 3amauxa, nBa 3agauka 2 2 0
9 JlaBiieHue 4 2 2
10 ®dusuka u BpemeHa roga: ®usuka BECHOM. 2 1 1
11 DHeprus 4 2 2
12 OU3UKU U JTUPUKU 1 1 0
13 ®duznka u BpemeHa roga: Ou3nka JeTom. 1 1 0
UTOro 34 20 14




Conep:kanue nporpaMmmel
TEMA 1. BBEJJEHHUE (2u4)
Teopusi-1u. BBonHoe 3ansaTue. MHCTpyKTaX N0 0XpaHe TpyJa Ha 3aHATUsIX. [lone3Hble cebuiku
o ¢usuke B UHTepHeT. MeToabl n3ydeHust Pu3ndecKux sBIeHUH. OU3MIecKuil IKCIIEPUMEHT.
[TorpemHocTs npsiMbix u3Mepenuid. [IpaBuia npoBeaeHNs IKOIBHOTO AKCIEPUMEHTA.
KommnbroTeps! B U3NUECKUX UCCIIEIOBAHUAX U PpH n3ydeHun ¢usuku. [IpaBuna co3nanus
AJIEKTPOHHOU ITPE3CHTALIAH.
IIpakruka-1u. U3mepenne puznuecknx BEIMYUH C TTOMOIILI0 U(PPOBOH J1ab0paTOpHu.
Omnpenenenue 1ueHsl aenenus npudopos. OnpeaeneHue pacCTOSHUNA JO HEJOCTYIHBIX 00bEKTOB.
Omnpenenenne odbemMa Tel pa3muyHoi Gopmbl. MI3MepeHne TOMIUHEI JincTa Oymary.
TEMA 2. ®U3UKA U BPEMEHA I'OJJA: ®U3UKA OCEHbBIO (29)

Teopusi-14. 3aragounoe BeecTBo — Boja. Tpu cocrostHus Boabl. IHTEpecHOe 0 BoJe.
['unoTe3bl MPOUCXOXKICHUSI BOJBI HA 3eMJie, 3HaUeHUE (PU3NYECKUX U XUMUUYECKUX CBOWCTB
BOJIbI, CTPOCHHE MOJICKYJIBI BOBI, 00BSICHEHHE CBOWCTB BOJIBI B PA3JIMUHBIX arperaTHbIX
cocTOsIHUSIX. Posib BOJIBI B )KM3HU UEJIOBEKA.

IIpakTuka-1y Dxckypcus Ha oceHHIOW npupoay. [IpoBenenue Habm0AeHII
nposiBlieHUs! GU3NYECKUX ABIeHUH oceHbto. Coznanue npesentanuu «Pusuka Ocenpio». Pabota

¢ [Iporpammotii Power Point mo co3aganuto crnaiiios.

TEMA 3. IEPBOHAYAJIBHBIE CBEJAEHHUSA O CTPOEHUU BEIIIECTBA (24)
Teopus-1u. [TnanupoBanue Gpusnueckoro sKCepUMeHTa — Kak Jjokazarb Teoputo. Ot Jlekapra
no Hammx AHel. bpoyHoBckoe nBuxkenue. Hano-rexnonoruu. Counnenne « MUKpoMup».
MHuKpPO BETMYUHBI B HALLIEH KU3HMU.

IIpakTnka-1u Pacmmpenue ten npu HarpeBanuu. Viamepenune ckopoctu quddy3un. Moaenu

arperaTHbIX COCTOSIHUH (Urpa)

TEMA 4. B3BAUMOJENACTBHE TEJI (4u)

Teopus-2uy. Mexanndeckoe IBHKEHUE U B3auMoieicTBHe. Kak OBICTPO MBI JBHKEMCS
(cnoxenue ckopocteit)? Koraa mbl aprkemcst BOKpyr CosHia ObicTpee - THEM UM HOUbIO?
[Tpumeps! pa3IMuHbIX 3HAYEHHUH BETMYNH, OMUCHIBAIOIIUX MEXaHNUECKOE IBH)KEHUE B )KMBOU
npupoe. Mcnons3oBanue B TEXHUKE IPUHLUIIOB IBUYKEHUS )KUBBIX CYIIECTB. SIBlIeHUE
uHepin. «Henonsmxnas 6amHs». Uto u3ydaer cratuka? Buibl paBHOBeCHS.
IIpakTuka-24. 3mepenue ObICTPOTHI peakliuy yenoBeka. Mi3MepeHne CKkopocTH X0Ib0bI.
DKcrnepuMeHTaJIbHbIE I0Ka3aTeNbCTBa ABJIeHUs nHepuuu. [loaroroska Buaeopuabma npo

SABJICHUC MHECPIUU. I/ISMepeHI/Ie Macchl 1 xarm BOJBI. OnpezleneHI/Ie IIJIOTHOCTHU ITPUPOJHBIX



MartepuanoB. OmnpeseneHne o0bemMa U TUIOTHOCTH cBoero Tena. Onpeaenenne o0bEmMa(Macch)
MPOJIYKTOB B ynakoBke. M3rotosienne paBHOBECHOM UTpyIIKU. Pemenue 3anay.

TEMA 5. PA3 3AJIAUKA, 1BA 3AJIAYKA (2u)

Teopusi-24. [IpaBuna pemenus u opopmiienus 3aaad. [Touck ommbok. Pemenue

3aHMMAaTENbHBIX 3a7a4. Pemenne 3axad B popmare [TU3A.

TEMA 6. PU3UKA U BPEMEHA I'OJIA: ®U3HUKA 3UMOM (2u)

Teopus-14. Cxer, nen, u merenb. CHe)KUHKY B Bo3yxe. CHe:xxMHKHM Ha 3emuie. Cioucras
CTPYKTYpa CHEXHbIX TOKpOBOB. Pexensuus. Jlen na 3emiie. ['opHblii ienuuk. [[BrxkeHue
nennuka. Kakue 6p1BatoT Merenu. MUKpOCTPYKTypa HU30BbIX MeTenel Bomusl Ha cHery. Kak
JTAJIEKO IEPEHOCUTCSI CHET MeTeNblo. [IblieBble Oypu 1 METEIH: CXOJCTBO U pa3innuus. Ousuka y
HOBOTOJHEH €JIKH.

IIpakTuka-1 u @usuka - HayKa o npupojie. MoKHO 11 U3ydaTh NPUPOY 3UMOM?

[Iporynka Ha 3UMMHIOIO IPUPOLY.

TEMA 7. CWJIbI B TIPUPOJE(64)

Teopusi-3u. Cuna — BeKTOpHas BeIMUMHA (IMHAMUYECKOE pelieHue 3a1a4). Bec 1 HEBECOMOCTb.
Cuna tpenusi. Counnenue «Mup 6e3 TpeHus».

3akoH BceMUPHOTO TsAroTeHusi. CTpOCHUE COTHEUHOM cucTeMbl. [laneTsr 3eMHOM
rpymibl. [Inanersi-rurantel. Cusa TsDKeCTH Ha Ipyrux mianerax. CryTHUKH riiaHeT u JIyHa.
Habmtonenue Jlynsl. Mansie Tena, opOUTHI ¥ IEPUOIUIHOCTH KOMET. «3BE310MaAbI», WIH
nouemMy 3Be3/bl He aaaT? 3Be3aHoe HeOo. Co3Be3nusa. 3HAKOMCTBO C MPOTrpaMMaMHu 10
acTpoHoMuH. Bpems u ero usmepenue. Kanenaaps.

Ipakruka-34. 3annmarenbHenii onbIT «llapuk Ha HUTHY. OnpeaeneHne eHTpa
TSDKECTH Teja. 3aHMMaTesIbHbIe (UTYPHI Ha paBHOBecHE. VI3rOTOBIEHNE COTHEUHBIX YaCOB.
Coznanue JIyHHOTO KaJeHAaps ¢ MoMoIIkko mporpaMmbl Power Point. i3mMepeHue skecTkocTu
npykuHbl. M3mMepenne ko duimenta cuabl TPEHUS CKOIBKEHHUS Ha KPBUTbIIE ITKOJIBI U JPYTHX
MMOBEPXHOCTSIX.
TEMA 8. PA3 3AJIAYKA, /IBA 3AJTAYKA (24)
Teopus-1u. Cucrema CU u ee 3Hauenue. J[uHamuyeckoe perieHue 3a/1a4 Ha CI0KEHHUE CHIL.
Pemenue 3annmarenbHbIX 3a7a4. Pemenue 3anad B popmare [TU3A.
IIpakTuka-1u. Onpenenenue Beca CyMKH HIKOJIbHUKA. OmpesiesieHre Macchl U Beca BO3AyXa B
KOMHATe.
TEMA 9. JIABJIEHUE (44)

Teopusi-24. /laBnenue tBepabix Tei. 3akoH [lackans. JlaBneHue B )KUIKOCTH.

I'unpocraTuueckuii napanokc. AtmocdepHoe aasienue. Poias atmocdepHoro gaBieHus B



npupoje. ATMocepHoe JaBiaeHUE U Toroaa. TOHOMETp, MaHOMETPHBI. ATMOC(hEpHOE JaBlIeHHE

B skn3HHU 4enoBeka. Kak mbl apimum? Kak mbl mbéM? «l'opHasi 0051€3HbY, BIUSIHUE

aTMOC(epHOro AaBJICHHS Ha CAMOYYBCTBHE JIt0/Iei. Pelienne 3aHMMaTeNbHbIX 33/1a4.
IIpakTuka-24. M3y4yeHue 3aBUCMOCTH JaBJIEHHs OT IJIOLIA U IOBEPXHOCTH C

IIOMOUIBIO AATYMKA JABJICHUS. 3aHUMAaTeNbHbIE ONBITH «IlepeBEpHyTHIN cTakan», «DOHTaH B

Kosi0ey, «Simo B Oyreuike». [IpuOopsl st ©3MEpeHHsl JaBIEHUS — U3TOTOBICHHE OapoMeTpa.

ATtmocdepHoe nasinenue u menununa. Hlnpun, nunerka, menuiuHckas 6anka. KpossHoe

nasieHue. OnpeneneHne JaBlIeHNs KpOBY Yy yenoBeka. OnpeneneHue BbICOThI 31aHus C

IIOMOILBIO GapoMeTpa.

TEMA 10. ®PU3UKA U BPEMEHA T'OJIA: ®U3UKA BECHOWM(24)

Teopusi-14. Temneparypa. Tepmomerp. [Ipumeps! pa3nuuHbIX TEMIEpaTyp B HIpUPOJIE.

IIpakTnka-14. Dxckypcus Ha npupoay. I[IpoBenenue Habm0AeHUN TPOSIBICHUS (PU3HMUECKUX

SBJICHUH BeCHOM. M3MepeHue Temiieparypsl OUYBBI Ha INIyOuMHE U MOBEpXHOCTHU. VcciaenoBanue

KaIWJUISIPHBIX SIBJICHUH.

TEMA 11. DHEPI'USI (4u)

Teopus-24. Pa3nnunble BUbl 3HEPTUH, UCIIOIb3yEMbIE JIFOJIbMU, U UX 3anackl. KocBeHHbIe

u3Mepenus. [louemy paborta 1 3HEPrHst UMEIOT OIHY €AMHULLY u3MepeHus? Hecucremusle

€MHMILIBI. DHEPrus U MULIA: OCHOBBI IPABIWJIBHOTO MUTAaHU. Pelienre 3aHuMaTenbHbIX 3a/1a4.

Pemenue 3amau B popmate [TU3A.

IIpakTnka-24. 3MepeHne KWHETUYECKON HEPruM Tena. Mi3smepeHne noTeHIMaabHON SHEPTUH.

Mento mikonpHHKa. Co3/jaHKe MPe3eHTaluu O MPaBUIIbHOM NuTaHuu. Onpeenenue padboTsl U

MOIIIHOCTH pyK. OmpeneneHre MexaHn4ecKoi padoThl pU NpbLKKE B BBICOTY. OnpezeneHue

CpeIHe MOILTHOCTH, pa3BuBaeMou mipu Oere Ha auctadiuio 100M. Onpenenenue cpeaHeit

MOIIHOCTH, Pa3BUBAEMOM Npy npuceaaHnuu. MzMepenne cpeiHell MOIHOCTH, Pa3BUBAEMON NTpU

noabseMe 1o yectHuue. OnpeneneHue BIMIPHIIIA B CUIIE, KOTOPBIN JacT MOABUKHBIN 1

HenoABMXKHBIN 010K, CpaBHenue KIIJ[ moasrkHOTO 6J10Ka 1 HAKJIOHHOM TUIOCKOCTH.

TEMA 12. ®U3UKHU U JIUPUKHU (14)

Teopus-1u. Puznka B Xy10KECTBEHHBIX TPOU3BEIEHUAX. JlOCTHKEHHUS COBPEMEHHOM (DU3HKH.

TEMA 13. PU3BUKA U BPEMEHA I'OJIA: PU3UKA JIETOM (14)

Teopusi-1u. Kakoit mecsi neta camsiii sxapkuii? XKapkoe sero u muensl. Kak u koraa

IIPaBUJILHO cpe3aTh 1BeThl? Ha kauensax "myx 3axBaTeIBaeT'.



KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

Ne Tema JlaTa Jara
n/n no no
IJ1aHYy dakry

1 | BeoxHoe 3ansatue. Muctpykraxk no Th. Ilone3nsie ccbuiku 1o
¢usuke B IHTepHET. MeTOobI M3ydeHHs (PU3HYCCKUX SIBICHHM.

2 | ®usnyeckuii s3kcnepuMeHT. [IpaBuia npoBeneHHsl LIKOJIBHOIO
skcriepuMenTa. [lorpemHocts npsmbix usmepenuit. Il/p:
W3mepenne Gpu3ndecKux BETMYUH ¢ TOMOIIBIO II(PPOBOI
naboparopuu. Onpenenenre oobeMa Tel pa3IndyHoON HOPMBI.
W3mepenue TONMMHBI TUCTa OyMaru

3 | BaragouHoe BemiecTBO — Boja. MIHTepecHoe o Boje.

4 | Il/p: Okckypeus Ha oceHHIow npupony. [Iposenenue
HaO0II0IeHUH TPOSBICHUS PU3NUECKUX SBICHUI OCEHBIO.

5 | Ot [ekapra o Hamux gHeil. BpoyHOBCKoe IBUYKEHUE.
[TmanupoBanue (HU3NIECKOTO IKCIIEPUMEHTA — KaK J0Ka3aTh
teoputo. I1/p: Pacmupenue Ten npu HarpeBaHUU.

6 | II/p: N3mepenue ckopoctu nudpdy3um.

7 | MexaHnueckoe JBUKEHUE U B3aUMOJICUCTBHE.

8 | Il/p: UsmepeHue CKOPOCTH XOBOBI.

9 | Il/p: N3mepenue maces! 1 kammu Boasl. II/p: Onpenenenne
IUIOTHOCTH MPUPOJIHBIX MaTEpUAIOB.

10 | Yro uzyuaer craruka? Buasl paHoBecus. Il/p: Usrotosnenue
PaBHOBECHOM UTPYIIKH.

11 | [IpaBuna pemenus u opopmierus 3anad. [louck ommooK.
Pemenue 3a1a4 Ha MEXaHUUECKOE JIBUYKEHUE

12 | Pemenue 3a1a4y Ha TNIOTHOCTh

13 | II/p: ®usuka - Hayka o npupoae. MoKHO 11 U3y4aTh IPUPOTY

3umon? [Iporynka Ha 3UMHIOIO IPUPOTY.

14 | Cuer, nex, u Merenb. @U3nKa y HOBOTOAHEH €JIKU.

15 | Cuna — BeKkTOpHas BeIMUMHA (AMHAMHUYECKOE PELIeHHUE 3ajay).

16 | 3akoH BceMupHOTro TsroteHus. CTpoeHne COTHEUHON

cuctembl. Cuiia TSKECTH Ha Apyrux miaHeTax. CyTHUKH




rwianeT u Jlyna. HaGmonenue JIyHsl.

17 | Mansle Tena, OpOUTHI U IEPUOJIUIHOCTH KOMET.
«3Be3701a/1bl», UK [T0YEMY 3B€3/Ibl HE MajaroT?

18 | 3Be3nHoe HebGo. Co3Be3aus. I1/p: 3HaKOMCTBO € MporpaMMaMu
110 ACTPOHOMMUH.

19 | II/p: Onpenenenue LEHTpa TAKECTH TeA.

20 | Bpewms u ero uzmepenue. I1/p: M3rotoBienue cOITHEUHbIX
4acoB.

21 | Cucrema CH u ee 3HaueHue. Pemenue 3agau

22 | Pemenue 3anau B popmare [TM3A. I1/p: Onpenenenne maccbl
U Beca BO3/1yXa B KOMHaTe

23 | HaBnenue tBepasix Tei. Il/p: U3ydyenue 3aBucumoctu
JaBJICHHs OT IJIOIIA U TOBEPXHOCTH C IIOMOLIBIO JaTYNKA
JaBJICHHUSL.

24 | JlaBnenue B )xuakocTH. ['uapocraTuueckuil mapamoke

25 | Il/p: 3anumarenbHble onbIThl «IlepeBEPHYTHIN cTakaHy,
«DoHTaH B Kos0e», «SIH10 B OyTHIIKE.

26 | Tonomerp, manometpsl. Il/p: IIpubops! 11 n3mMepeHus
JABJICHUSI — U3TOTOBJIEHUE OapomMeTpa

27 | Temneparypa. Tepmomerp. [Ipumepsl pa3IHuHBIX TEMIEPATyp
B ipupoze. Il/p: N3mepenue temneparypbl IOUBbI HA TIIyOHHE
Y TIOBEPXHOCTH.

28 | II/p: Dxckypcust Ha pupoxy. [IpoBeaeHne HabIIOICHHIT
NPOSIBJICHUS (PU3UUECKUX SBJICHUH BECHOM.

29 | PaznuuHble BUABI SHEPTUH, UCIOIb3yEMbIE JIFObMH, U UX
3armacsbl.

30 | Kocennsie nuzmepenus. I1/p: M3amepenne kuHeTHYeCKON 1
MOTEHIAILHON YHEPTUH Tea.

31 | DHeprus u nuIa: OCHOBHI MpaBuwiIbHOTrO nuTanus. I1/p: Menro
IIKOJIbHUKA

32 | I/p: Onpenenenrie MexaHU4eCKoil pabOTHI IPH MPBIKKE B
BBICOTY.

33 | ®usnka B XyI0KECTBEHHBIX MPOU3BEECHIX. JJOCTHKEHNUS

COBPEMEHHOW (PU3UKH.




34 | Kakoii mecsi sieta caMblil sxkapkuii? JKapkoe J1eTo U m4ensl.
Kak u xorga npaBuibHO cpe3ats 1BeThl? Ha kauemnsx "nyx

3axBaTbIBacT'.
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