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1. [losicHuTEIbHAS 3aIIUCKA.

JononmuuTtenpHas 001eo0pa3oBaTenbHas 00IIepa3BUBAOIIAs MporpaMma «Dusuka s
Oynymmx mnpoecCHOHANIOB» €CTeCTBEHHO-HAYYHOW HAMPABJIEHHOCTH, COCTaBJICHA B
COOTBETCTBUHU C HOPMaMH, YCTAaHOBJICHHBIMH CIIEYIOIICH 3aKOHOAATEIbHONU 0a301:

- ®enepanpubiit 3akoH Poccuiickoit ®enepanuu ot 29.12.2012 r. Ne273 «O6 obpa3oBanuu B
Poccuiickoit ®eneparum»

- YcTaB MyHHIIMIIAIBHOTO OIOKETHOTO 0011e00pa30BaTENbHOTO YUPEKACHUS
«CropHoTypTCKas cpeansis oomeoopa3oBaTenbHas mkoyia uMenn A.E. SIpociaBrieBa»

- llonoxenme o  pa3paboTke, COJAEp)KAHUU U  YTBEPXKICHUU  JOMOJHUTEIHHON
001eo0pa3oBaTeIbHONM  OOIIEpa3BUBAIOIIEH MPOTPAaMMbl  MYHHUITUIIAILHOTO  OFO/KETHOTO
o0meoOpa3oBarenbHOr0 yupexaeHus «CIopHOTypTcKas cpeHsis 00meo0pa3oBaTebHas IKOIa
umenu A.E. SpocnaBieBay

YpoBeHb NPOrpaMMbI — PO IITHHBII

AKTYaJIbHOCTh NPOrpaMMbl 00yCIIOBJIEHA TEM, UYTO B HacTosiiee BpeMs B Poccuiickoi
Oenepanun yaensercs 001IbII0e BHUMAHUE U3YICHUIO (U3UKU, TIOBBIIIICHUIO €€ TPECTHKA B
00pa30BaTeNbHbIX YUPEKICHUAX, BO3POCIH HEOOXOIUMOCTh B KBaJTU(UIIMPOBAHHBIX
WHXXCHEPHBIX Kaapax. CienoBarenbHO, HE0OOXO0IUMO Yepe3 JOMOTHUTEIFHOEe 00pa3oBaHUE
IpUBHUBaTh Yy JieTeil 1000Bk K (usnke. [Iporpamma onpenenena Tem, YTO HIKOJIBHUKH TOJIKHBI
UMETh MOTHBAIINIO K O0YYCHHIO (PU3UKH, CTPEMUTHCS Pa3BUBATh CBOM HHTEJUICKTYAIbHBIE U
HCCJIEIOBATEILCKUE BOZMOKHOCTH.

JlarHast mporpamMma Mmo3BoJSIET YUalluMCsi 03HAKOMUTBCS CO MHOTMMH WHTEPECHBIMH
BOIpocamMu (PU3MKU HA JAHHOM 3Tare 00yueHusl, BBIXOIALIMMU 32 paMKH IIKOJIbHOMN
POrpaMMBbI, PACIIUPHUTH LIETIOCTHOE MPEACTaBIeHUE O JaHHOU Hayke. JlTabopaTopHbie paboTHI ,
pelIeHre 3aa4, CBA3aHHbIX C JJOTMYECKUM MBIIIJICHUEM 3aKPEUT UHTEPEC JeTel K
MO3HABATEIIBHON M HCCIIEIOBATEIbCKON AESITEILHOCTH, OYAET CIIOCOOCTBOBATH PA3BUTHIO
MBICTTUTENIbHBIX ONepaluii 1 001eMy HHTEIEKTYaIbHOMY Pa3BUTHIO.

CopepxaHre MPOrpaMMbI MPECTABIISET COOOM KypC BBEACHUS B MUP (PU3UKH, a TAKKE
pacIIMpeHHbIN yriIyOJIeHHbIN BapuaHT HanOoJiee akTyalIbHbIX BOIPOCOB 3TOTO MPEeAMETa U
COOTBETCTBYET MO3HABATEIILHBIM BO3MOXKHOCTSIM IITKOJIBHUKOB, & TAKXKE MPEIOCTABISIET UM
BO3MOKHOCTh PabOTaTh Ha YPOBHE MOBBIMICHHBIX TPEOOBAaHUM, pa3BUBATh yUEOHYIO

MOTHBAIIHIO.

B MBOVY «Cropnoryprckas COILl» HeoOxogumo pa3BHBaTh €CTECTBEHHO-HAYUHYIO
HANPaBIEHHOCTb. Pe3ynbTaThl OMPOCOB OKA3bIBAIOT, YTO 3TO HANpPAaBIEHUE AEATEIbHOCTH
cpenu AeTel U UX poJauTeniell 0cTaéTcsl OJJHUM U3 CaMbIX BOCTPEOOBAaHHBIX, MHOTHE BBIITYCKHUKHU
CBSI3BIBAIOT CBOKO MPO(ECCHOHANBHYIO NESATEIBHOCTh C JaHHBIM HampaBieHueM. [losTomy
HEO0OXOJUMO pa3BUBAaTh €CTECTBEHHO HAyuYHYI0 TPaMOTHOCTh oOydamomuxcs. g sToro
MOJIXOJIAT 3aHATUSL O0BETUHEHU JOMOIHUTEIIEHOTO 00Pa30BaHHUS.

[Ipu  peanuzauumu  mporpaMmbl  NPHMEHsieTc ~ KOHBEPreHTHbI  MOAXoA,
B3aMMOIIPOHUKHOBEHHE M B3aUMOBIIMSHUE PA3IMIHBIX MPEAMETHBIX oOnacTel (Xumus, pu3nKa,
OuoJIOTHs, aHATOMHS), KOHBEPICHTHBIE TEXHOJIOTHUH (MH(DOPMAIMOHHO-KOMMYHHKAIIUOHHBIE,
KOTHUTHBHBIC TexHoJ0oTun, STEAM-TexHOI0THS).

[Ipumenenne STEAM-TeXHOIOTUM TO3BOJISIET COYETATh MEXKIMCHUIUIMHAPHBIA U
NPUKIATHON TOAXOM, SBISETCS HMHCTPYMEHTOM Pa3BUTHS KPUTHUYECKOTO  MBIIUICHUS,
HCCJIEI0OBATEIbCKUX KOMIIETEHIINH, HaBBIKOB paboThl B rpymme. STEAM-TexHoorus HarelneHa
Ha Oyaymue npodeccun, OCHOBAaHHBIC Ha CTHIKE TYMaHUTAPHBIX U €CTECTBEHHBIX HAYK.
OTanYNTEeILHON 0CO00EHHOCTHI0 MPOTrPaAMMBbI

OTnUuuTEeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS TO, UTO B HEE BKIIFOUEHO
00JIBIIIOE KOJIMYECTBO 3aJaHUI Ha pa3BUTHE JIOTMYECKOTO MBIIUICHUS, TAMSITH U 3aJlaHuUs
HCCJIEIOBATEIILCKOTO XapaKTepa, MpoBeaeHUE Tab0paTOpHBIX paboT. B cTpykTypy mporpaMMbl
BXOJIUT TEOPETUUYECKUI OJIOK MaTepuaoB, KOTOPBIN MOJIKPEIUISIETCS MPAKTHYECKON YacThIO.
[IpakTudeckue 3a1aHus CIOCOOCTBYIOT Pa3BUTHIO Y JIETEH TBOPUECKHUX CIIOCOOHOCTEH,



JIOTHYECKOTO MBIIIJICHHS, TAMSTH, pe4H, BHUMAHUS; YMEHHIO aHAIU3HPOBATh, 00001IaTh U
JienaTh BBIBOJIBI.

B nporpamMmMe ncnosb3yrorces 3a1aHusl pa3sHON CI0XKHOCTH, IOATOMY BCE J€TH, Y4aCTBYs
B 3aHATHUSX, MOTYT ITIOYYBCTBOBAaTh YBEPEHHOCTh B CBOMX CHJIAaX. 3aJaHUs TIOCTPOEHBI TAKUM
00pa3oM, YTO OJJUH BUJ IEATEIBHOCTH CMEHSETCS APYTUM, Pa3InYHbIe TEMbI U (POPMBI 1101a4YH
MaTepuraia akTUBHO YepeyloTcs B T€UCHHE 3aHATHsI. DTO TO3BOJISIET clieiaTh paboTy
JAHAMWUYHOM, HACBIIIEHHON U MEHEE YTOMUTEIBHOM.

OCHOBHOE COJIEp’)KaHMUE 3aHATUM COCTABISIET MaTepHal MO3HABATEIBLHOIO XapakTepa. bonbinas
POJIb OTBEZIEHA PELICHUIO IIPAKTUUECKUX U UCCIIEN0BATENbCKUX 3a1a4. [To3ToMy Ha 3aHATHAX
paccmatpuBaroTcs 3a/1a4u, (pOpMHUPYIOIINE YMEHHE JJOTUYECKH PacCy AaTh, MbICIUTH,
pa3BuBaTh HMHTEpeC K (PU3MKE, YTO MOBIUAET HAa BEIOOp MPO(UIBHOTO OOyYeHHS U
nanpHene npodeccun.

HecMmotps Ha onpeniesieHHbIE JOCTOMHCTBA CYLIECTBYIOIIUX IPOrpamMM, Y HUX €CThb U
HEJOCTaTKU: y MHOTUX YYallluXCsl K Haualy U3y4eHUus (U3NKU OTCYTCTBYIOT YMEHUS
CaMOCTOSITENIHO MTPUOOpETaTh 3HaAHU, HAOII01aTh U OOBSCHSTD SBJICHUS IPUPOIBI, a TAKXKE
YMEHHS TTOJIb30BaThCS CIIPABOYHOM M XPECTOMATUHHOW JIUTEPATYPOU.

C nenblo ycTpaHEeHHs 3TUX HEJOCTAaTKOB U CO3/1aHa 3Ta nporpaMma. OHa yUUTHIBAET
BO3pacTHbIE 0COOEHHOCTH JIETeH, NX UHTEPECHl K MpeIMeTaM €CTeCTBEHHO Hay4YHOI
HaIpaBJIEHHOCTH.

Oco0eHHOCThIO MPOTrpaMMBbl SIBIISIETCS TaKXKe U TO, YTO B CEpeIuHE rofa Oo0ydeHUs AJis
00y4aromuxcst MPOBOJIUTCA MPOMEXKYTOUHAsi IMArHOCTHKA, a B KOHIE Toja OOy4YeHus —
UTOTOBasi aTTecTanus B (popMe BBICTYIUIEHHS Ha MIKOJbHOM KoHbepenuuu «Hayka-Oyayrmemy
npodeccuoHany». B Xome mpoMexyTOyHOW aTTecTalMd Ha MEPBOM JTale KOHKypca NETH
samumarot JlabopaTtopHyto paboTy B paMmkax 3aHaTHs. B KOHIIE TO7]a HA UTOTOBOM aTTeCTalluu
Ha koH(pepeHuun «Hayka-0ynymemy npodeccruonany» aetu 3amumiaiot Jlabopatopuyro paboTy
10 BBIOOPY WJIM MCCIIEAOBATEIbCKYIO WIIM MPOEKTHYIO paboTy mo BeIOOpy. Ilo mToram 3amuTsl
o0yyaromuecs Moxy4aroT AUIIIOMbI yYaCTHUKOB KOH(EepeHIn .

BapuatuBHOCTD, BO3MOKHOCTH BbIOOpa " MOCTPOEHHUS WHAUBUIYAJIbHOM
o0pa3oBaTeIbHOM TPAaeKTOPHUH.

[TporpaMmMa TUYHOCTHO-OPUEHTUPOBAHA U COCTABJIEHA TaK, YTOOBI KaX bl peOCHOK UMET
BO3MOXHOCTh CBOOOJTHO BBIOpaTh HauOoJiee MHTEPECHBIH OOBEKT pabOoThl, MPUEMIIEMBIH IS
Hero. B nmporpamme npeaycMoTpeHa BO3MOKHOCTh OOYUYEHHS 10 UHAMBUAYAIbHOMY Yy4eOHOMY
IUIaHy B TMpeJeliax OCBauBacéMOW MpOrpamMMbl, a TaKKe IMOCTPOEHUE WHIUBUAYAIbHON
o0pa3oBaTeNbHONl TpPaeKTOpUU dYepe3 BapUaTHUBHOCTb MaTepuaja, MpeAOCTaBICHHE 3alaHuil
pa3IMYHON CIIOKHOCTH B 3aBHCHUMOCTH OT ICHXO()H3HMOJIIOTHYECKOTO Pa3BUTHS KOHKPETHOTO
pebenka. IlosTomy MaTepuanm mporpaMMbl MOXKET OBITh OCBOEH JI€TbMU C OTPaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBSI.

Opranuzanus ydeOHOro TMpolecca OCYIIECTBIAETCS C yY4eTOM HHIUBUIYaTbHBIX
0coOeHHOCTEeH 00yUaromMXCs: YPOBHS 3HAHUN M YMEHUH, HHAMBHUYyaIbHOTO TeMIa Y4eOHOH H
TBOPYECKON JAEATENIBHOCTH H Jp. OTO IMO3BOJSET CO3[aTh ONTUMAlbHBIE YCIOBHUS JIS
peanu3ay MOTEHIHATBHBIX BO3MOKHOCTEH KaXKJ0ro 00y4aromerocs.

NHTerpupoBaHHOCTb,  NPEEMCTBEHHOCTb,  B3aUMOCBSI3b €  JAPYIMMHM  THIIAMH
o0pa3oBaTe/IbHBIX IPOrPaMM, YPOBEHb 00ecCIieYeHHsI CeTeBOr0 B3auMOAeiicTBHS.

Ha 3aHaTHSAX MO mporpamme AETsM NPUTOASATCS 3HAHMS, MOJTYyYEHHBbIE HA 3aHATHAX JIS
JanpHemero o0y4eHus, CBA3aHHOTO C €CTECTBEHHO —HAYYHBIM HalpaBlIEHHUEM, JUIS BBIOOpa
npodeccuu TEXHUYECKOTO HalpaBJICHUS.

[Ipennonaraercs COTPYAHUYECTBO C TMEAaroraM JONOJHHUTEIBHOTO 00pa3oBaHus,
paboraronmuMu B IEeHTpe oOpazoBanusi «Touka pocray Ha 0aze MBOVY «Croopnoryprckas
COIL».

3anstus npoxoasat Ha 6aze MBOY «Cropaoryprckas COILL.
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Anpecart nporpammbl. [IporpamMma paccuntana Ha oOydaromuxcs 11-16 ner. KommuiekroBanue
00BbeIMHEHUS TPOBOJUTCS C YUETOM MHTEpeca JeTeil K HayKaM €CTeCTBEHHO-HAay4yHOTO IUKJIa, a
TaK)Ke JKEJIaHUS SKCIIEPUMEHTUPOBATh U MPOBOIUTH OTIBITHI.

Coctas rpynnsl. KonudectBo obyuaromuxcs B rpymie: 8 -17 ger.

06bém nporpammbl. | rog o0ydenus — 108 gaca.

®opMbl OPpraHu3annu 00pa3oBaTeIbLHOIO0 nMpouecca. ['pynmnosas, UHAUBUAYAIbHAS.
[Iporpamma paccuntana Ha:

- ofecrnieueHue CHUTyalluud Yyclexa KaxAoMy YYacTHUKY OOBEIUMHEHHs uepe3 Yu4€T ero
UH/IMBUYAJIbHBIX OCOOCHHOCTEH;

- MHOrooOpa3ue BUJI0B aKTUBHON MTO3HABATENIbHOM 1€ATEIHbHOCTH 00yUYaronnXxcs;

- MHAMBUIYAJIN3aLUI0 00pa30BaTeIbHOIO MpOIecca U BO3MOXKHOCTh paboTaTh B IpymIe, mape
WU UHAWBUYAJIbHO IIPH JKEJIaHUU;

- CO3JaHHME€ YCIIOBHMH JUIsl MPOSIBIEHUS] OCOOEHHOCTEW, BBISIBIICHHME M PA3BUTHE TBOPUECKOW H
MMOMCKOBOM aKTHBHOCTH,

- opraHmu3ainuio arMocepsl AMOIMOHAIBHOrO Onaromnosy4yusi, KoMpopra, COTPYIHHYECTBA,
CTUMYJISILIUS aKTUBHOW KOMMYHHKAIINH;

- OpraHM3alIMI0 HKCKYPCHUI Ha MPEANIPHUATHS 32 TIpeieIaMyu 00pa30BaTeIbHBIX OpraHU3aIui.

[Tpu HE0OXOAMMOCTH TUCTAHIIMOHHOTO OOYYEeHHs MporpamMma pealn3yercs Ha OHJIAMH-
cepuce ZOOM. Hcnonb3oBaHWE WHTEPAKTUBHOM OHIJIAMH-TIOCKA MOXKET CTaTh IMOJE3HBIM
WHCTPYMEHTOM HE TOJBKO I OpraHU3alluM 3aHSATHUN, HO U MPU CO3JAaHUMU PA3JIMYHBIX BHUJIOB
IIPOEKTOB.

Cpoxk ocBoeHusi nporpammel. [Iporpamma paccuuTana Ha OJIUH TOJI, PEATU3YyeTCa B TeUeHUe 9
Mecs1eB, 36 HeJElb.
Pesxxum 3anstuii. KonndecTBo 3aHATHIA B HEAEIO — 3. 3aHATHS TPOBOAATCS 3 pa3a HeAENIo 1o |
qacy, uToro 3 yaca B Hezienmo (3 akaJieMHYeCKUX yaca B HEJIEIIO).
esab u 3a1a4u NPOrPaMMBbI.
Ienv:
oceoeHue 3HaHull 0 GpyHIaMEHTAIbHBIX (U3HUECKUX 3aKOHAX U IMPUHIIMIIAX, JIEKAIINX B OCHOBE
COBPEMEHHOM (pr3nuecKkoi KapTUHBI MUPa; HanOoJee BaXKHBIX OTKPBITUAX B 001aCTH (PU3HKH,
OKa3aBUIMX ONpPEAEIIAIOIICE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTHH; METOJaX HAYYHOT O
MO3HAHUSI IPUPO/IbI
3aoauu:
DopMHUPOBaHUE SKCIEPUMEHTANBHBIX YMEHHUH: MOJb30BATHCS MPOCTEUIIMMU IMpHOOpaMH H
WHCTPYMEHTAMHU U JI€JIaTh BBIBOJBI HA OCHOBE 3KCIIEPUMEHTAIbHbBIX JAHHBIX ;
Pa3BuBaTh N0o3HaBaTENbHYIO AKTUBHOCTD U CAMOCTOSITENIBHOCTD Y4aIUXCS;
Pa3BuBaTh BHHMaHME, NaMsATh, JOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE, MPOCTPAHCTBEHHOE
BOOOpakeHUE;
PacmpsaTe KOMMYHUKATHBHBIE CIIOCOOHOCTH JIETEH;
®opMHUpOBaTh KYJIBTYPY TPpYJa U COBEPILIEHCTBOBATH TPYIOBbIE HABBIKH;
[TpuBUTH 00y4arOIMMCs HaBBIKU UCCIIEI0BATENLCKON PaOOTHI.
I[lnanupyemMble pe3yabTaThbl:
JINYHOCTHBIE pPe3yJIbTAThI

1.00y4aromuiics MONyYUT BO3MOXKHOCTb JUIS DPa3BUTHE I[1O3HABATEIBbHBIX WHTEPECOB,
MHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

MeTtanpeamMeTHble pe3yJabTaThl

2. O0yyaromuiics MOJYIUT BO3MOXKHOCTD 11 ()OPMHUPOBAHUS TTOHUMAHUS PA3THUUA MEKTY
UCXOOHBIMU (DaKTaMH ¥ THUIIOTE3aMH NI HUX OOBSCHEHUS, TCOPETHUYECKUMHU MOMACISAMU U
peabHBIMU OOBEKTaMM, OBJIAJICHHE YHHBEpPCaJIbHBIMU yYEOHBIMHU NIEHCTBUSMHU Ha IMpUMepax
TUIIOTE3 Ul OOBSACHEHHS M3BECTHHIX (PAKTOB M AKCIIEPUMEHTAIBHOM NMPOBEPKU BBIABHUTAEMbIX
TUIOTE3, pa3pabOTKU TEOPETUYECKUX MOJIEIIEH MPOIIECCOB MM SBJICHUN;

3. Y obyqaroruxcst chOpMHUPYIOTCS TBOPUECKUE U KOMMYHUKATUBHBIE CTIOCOOHOCTH.
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IIpeaMeTHbIE pe3yabTaThI

4.00yvaromuicss MOMYyYUT BO3MOXKHOCTb s (OPMUPOBAHHS YMEHHUS MOJIb30BAThCS
METOJaMH HAYYHOTO MCCIICIOBAHUS SIBIICHUIH MPHUPOIBI, POBOANUTEH HAOIIOICHHS, TUIAHUPOBATh
U BBIIOJMHATH OKCIEPUMEHTHI, 00palaThIBaTh pe3yabTaTbl M3MEPEHHUH, MPEACTaBIATH
pe3yabTaThl U3MEPEHUN ¢ IOMOIIIBIO Ta0HIl, TpaduKkoB U HOpMyJ, OOHAPYKUBATH 3aBUCUMOCTH
MEXIY (U3NUYECKUMHU BEIMYMHAMH, OOBSCHATH NMOJYUYCHHBIE PE3yNbTaThl U JIENaTh BBIBOJBI,
OILICHUBATh TPAHUIIBI TIOTPEITHOCTEH PE3yTbTATOB H3MEPEHH
5. YMeHus NpUMEHATh TeOpEeTHUECKUe 3HaHUA 10 (PU3MKE Ha MPAKTHKe, peraTh Gu3ndeckue
3aJ]aui Ha IPUMEHEHHE TIOTYYCHHBIX 3HAHUH, 3alUIIATh HCCIIEI0BATEIbCKHE PA0OTHI;

2.YueOHbIil IJIaH

Tabnuya 1
Ne Kypc (mony.as, pa3aen) KosnuyecTBo
4acoB
1 Bsonnoe 3anstue. Muctpykrax no Th. BBogHas nuarsocruka. 2
2 Brenenne. Mexannueckue sIBICHUSI BOKPYT HaC 31
3 WccnenoBanue 3ByKoB 12
4 CBeTOBBIE SBJICHMS B )KM3HH YEJIOBEKA 22
5 MexaHn4yecKue CBOKMCTBA KUIAKOCTEM, Ta30B U TBEPIBIX TEI 19
IIpomMesxyTouHas arTecTanus 1
6 TeroBbie ABICHUS 10
7 M3MeHeHHUs arperaTHblX COCTOSIHUN BEIECTBA 6
8 [ToaroroBka Kk KOH(MEpPEHITUN 2
9 Hrorosas arrecranus. 2
10 Hrorosoe 3aHsTHe. 1
HUTOT'O: 108
3. Conep:kaHue NporpaMmbl
Y4eOHO-TeMaTHYeCKH NJIAH.
Tabnuya 2
Ne Tema KosanyecTBo 4yacos DopMbI
Bcero | Teop | IIpak KOHTPOJIA
usl THKA
1 BBoanoe 3aHATHE. 2 1 1 Tect
Hucrpykrax no Th. Beognas Ipunoocenue 1
AHATHOCTHKA.
2 BBenenue. MexaHn4yeckKHe 31 14 17
SIBJICHM .
2.1 st yero Mbl U3y4aeM HayKu O 2 1 1 JlaboparopHas pabota Ne
MPUPOJE. 1. «MI3Mepenne MJInHbI,
o0beMa U TeMiepaTypbl
Tena»
Oo6opynoBanue;JInneiika,
JIEHTa
MepHasi, U3MEPUTEIIbHBII
UUJUHAD, TEPMOMETP,
JATYUK TEMIIEpaTyphl
2.2 Kak macca BiusieT Ha CKOpOCTb. 2 1 1 N3mepenne
MaccChl.
JlaGopaTopHas




paborta Ne 3
Habop Ten pa3Hoii Macchl,
AJIEKTPOHHBIC BECHI

23

Tsoxénoe 1 né€rkoe.

JlaGopatopHas

paborta Ne 4. «3mepenne
IIJIOTHOCTHU BCUICCTBA
TBEPIOTO TETA»

Ha6op Ten pasz-

HOM MaccChl, MEH3YpKa,
SJICKTPOHHBIC BECHI

24

Kak y3HaTe KTO cHIIbHEE WU
HUMCECT JIKM CUJIa HAITPABJICHUC.

HaxOJIUTh
PaBHOJEHCTBYIOLLYIO CHUII,
JICUCTBYIOILIUX IO OJ-
HOU TPSAMOIA; n300pakaTh
rpau4YecKu paB-
HOJCUCTBYIOIIYIO CHIL
[lITaTus, peryar,
JIMHEHKa, JIBa
OJIMHAKOBBIX I'Py3a, JBa
0710Ka,

HUTb HEPACTSKUMA,
JIMHENKa

WU3MEPUTEIIbHAS,
JTMHAMOMETD

2.5

Hcnonb3oBanue YEeJIOBEKOM
CHJIBL YIIPYTOCTH.

orpezeneHue
CHJIBI YIIPYTOCTH.

YMeTb: GopMyITHpOBaThH
3akoH ['yka, pac-
CUMUTHIBATh MOJYJIb CHJIBI
YIPYTOCTH; H300paxarthb
rpadgudecku

CHITy YIIPYTOCTH.
[lITaTuB ¢ kpene-

KOM, Ha0Op MPYXKHH,
Habop Tpy30B, JUHEHKA,
JTMHAMOMETP

2.6

N3o0peTenne nuHaMoMeTpa.

JlabGopaTopHas
pabora Ne 5.
«I'panynpoBanue
PYKUHBI

U U3MEepeHHe

CHUJI TMHAMOMe-
Hunnamomertp ¢
IIPENEIIOM U3MEPEHHUs 5
H, npyxuns! Ha
MJIaHIIEeTe, TPY3bl
maccoit mo 100 r

2.7

Cuna TpeHus- TONe3Has U
BpeIHAsI. CrocoOsn1 eé
YBEJTHMUCHUS U YMEHBIIICHHUS.

JlaboparopHas paboTa
No 6 «M3mepenue
CHUTBI

TPEHUSD

JlepeBsiHHbIN




Opycok, Habop
TPy30B, MEXaHUYeCKas
CKaMbs,

JTUHAMOMETP

2.8

Pviuaru Bokpyr Hac

JlaGopaTopHas

pabora Ne 7.

«3yuenue yc-

JIOBUSI PaBHOBECHUS
phIuara»

Poryar ¢ kpernnenusmu
JUTSI TPY30B, HAOOp TPY30B
mo 100 T,

JMHAMOMETD

2.9

CamopnenbHbple  MpHOOPHI IS
y4eOHBIX ~ HCCIEIOBAaHUK 10
dusuke.

3HATh: YTO TaKOE
BBIUTPHIII B CHIIE,
JTaBacMBbIi TTOIBHKHBIM
0JI0KOM.

Ymets: hopMyaupoBaTh
«30JI0TOE TIPABHIIO»
MEXaHUKH.
IMonBM>XHEIN 1
HEIOABMKHBIM

0s10kH, HAOOD

rPY30B, HUTb,
JTUHAMOMETD, IITATUB,
JIMHEHKa

2.10

Kak nonnsate rpy3?

JlaGopaTopHas
pabora Ne 8.
«3mepenue

KIIJ npu nogséme
TeJa M0 HAKJIOHHOU
TTOCKOCTH.
IItaTus, MexanndecKkas
CKaMb,

OpPYCOK C KPIOUKOM,
JIMHEHKA,

Habop TPY30B,
JTUTHAMOMET]

2.11

Nuepuus-npuunHa HapylmeHUH
IMpaBUJI JOPOKHOI'O JIBUIKCHMU.

Pemenue rpadukon

2.12

IIBI/I)KCHI/IC Kalii BO3AyXa B
BOJC.

Pemenue rpadukon
PaBHOMEPHOTO JIBHXKEHUS

2.13

JBr>xeHue KapeTKH Ha
HaKJIOHHOM TIJIOCKOCTH.

JlaGopaTopHas

pabora Ne 2.

«3yuenne
PaBHOYCKOPEHHOTO
MPSAMOJIUHEITHOTO
JIBUKCHUS.

[[ITaTuB 1a00PaTOPHBIHA,
MEXaHHYECKask CKaMbs,
OpYCOK JIepeBSHHBIN,
JIEKTPOHHBIN




CEKyHJIOMep

C IaTYNKaMH,
MarHUTOYIIpaBisieMble
TepKOHOBBIC JATUYUKH
CEeKyHJIoMepa

2.14

Busr nedopMmaruit B
CTPOMUTEIILCTBE U TEXHUKE.

[IpakTuyeckas pabora

2.15

Hcnonw3oBanue YeJIOBEKOM
CHJIbI YIIPYTOCTH.

[IpakTuueckas pabora

2.16

IIpOeKTHI.

[IpakTuyeckas pabora

HccaenoBanue 3ByKOB.
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3.1

Coznanue 3Byka

HccnenoBanue
:Konebanus
IapUKa,O0IBEIIIEHHOTO
Ha HUTH. [Tomyuenue
3BYKa C IOMOIIbIO
METaAJUIMYSCKOM JTUHEHKH

3.2

HccnenoBanue 3ByKOB.

JeMoHcTpanus
«3BYKOBBIE

BOJIHBD»: KOMITBIOTED,
npu-
CTaBKa-ocuuuiorpad,
WHTEpPaKTUBHAs JOCKa
WJIU DKpaH C MPOEKTOPOM
JUISl IEMOHCTpaLUU Ipa,
3BYKOBOH

reHepaTop, TUHAMUK
HU3KOYaCTOTHBINA HA MOJI-
CTaBKE, MUKpPO-

¢doH, KamepTOH

Ha pe30HaTop-

HOM SIIINKE

3.3

CpaBHEeHUE 3BYKOB B IPUPOJE

My3bIKaIbHBIE CIIANIBIL.
3anuch 3ByKOB MTPUPOJBI.

3.4

IIpoeKTHI.

\S}

[IpakTuyeckas pabora

3.5

[TpoekTsl

[TpakTrueckas padbota

CBeToBble SIBJIEHHSI B KH3HH
4YeJI0BECKaA

22

4.1

Ponb cBeTa B )KU3HU YeIOBEKA.

JlaGopatopHas
pabota Ne 9
«Habnronenue
MPSAMOJIUHETHOTO
pacmpoctpa
HCHHSI CBETA»

4.2

Kak Mb1 Buaum?

JlaGopatopHas

paborta Ne 10 «M3y4yenue
SIBIICHUS OTPAXKCHUS
cBera. Maker rnasa.

43

IToueMy Mup pa3HOLIBETHBII?

JlaGopatopHas
pabora Ne 11 «M3y4yenune
ABJICHUSA




IMPECIOMIICHUA
CBETa»

4.4 Tearp  teneii.  ConHeuyHbIE 2 1 Nctounuk cBeta. JKkpaH.
3aiYMKH. 3epKajio UCTOYHHK CBETA.
CnainoBsasa
IIpesenranus
4.5 JKW3HB CKBO3b JIMH3BI. 2 1 Jla
6oparopHasi pa-
6ota Ne 12.
«M3ydyenune n3obpaxeHus,
aBae€MOT'0 JTUH30M»
4.6 IIBeTa KOMIIAKT AUCKA. 2 1 KommnakT qucku,
MBUIBHBIN PacTBOp ,
KOKTEJIbHBIE TPYOOUKH
4.7 Panyra B npupoze. 2 1 NHuTepHeT pecypcehl.
Kapangammu ans6om.
4.8 Kak nmonyunts pagyry goma. 2 1 Nctounuk Boabl. [lnanr.
4.9 [Tonyuenue CIIeKTpa c 2 1 [Tonydenue criekTpa ¢
MTOMOUIBIO TPU3MBIL. MOMOINIbIO IPU3MBI
4.10 | Jlynubie u CosiHEUHbBIE 2 1 Uctounuk cBeta. Msiun
3aTMEHUS
4.11 | Kak cinomats iayu? 2 1 Uctounuk cBeta. JIMH3DI,
MPU3MBI, COCY/]
C BOJIOM.
5 Mexannyeckue CBONCTBa 19 10
JKMJIKOCTeH, ra30oB U TBEPABIX
TeJ
5.1 Kuzup  mosekyn.  CrocoOsl 2 1 Or0bsacHeHNE
HU3MEPEHUS CKOpOCTHU bpoHTANBHON
muddy3un. nabopaTopHOMH
pabotel «Habmronenue
opo
YHOBCKOTI'O JIBU-
KEHUS
52 ATtMocdepHoe aBJICHUE- 2 1 Crakan, OJrofre,
MTOMOITHUK YEJIOBEKa. cBeya, HIMPHULL.
OBpHcTHYECcKas becena.
5.3 N3mepsiem atmochepHoe 2 1 ®poHTaNbHAA
JlaBieHue Ha pa3HbIX BHICOTAX. naboparopHas
pabora «3akoH
[Tackans. Onpe-
JieJIeHuE J1aBiie-
HUS )KUJIKOCTH
bapomerp ./latuuk gaBne-
HUS, IITATUB, pa-
0ouyas EMKOCTB,
TpyOKa, TMHEeHKa
54 3aBUCHUMOCTD 2 1 becena. [TpezenTanusi.

aTMOC(epHOr0  JaBJIEHUS  OT
BBICOTBI

N3mepenue
aTMOC(EepHOTO JTaBJICHUS
Ha 1 u 2 sTaxax,




CpaBHEHHE.

5.5

JeiicTBue JKUJKOCTH Ha
MOTPYKEHHOE B HEE TETIO.

JlaGopatopHas
pabota Ne
«3mepenue
BEITAJIKUBAIOIIEH
CHUJIBD»
Jnnamomerp,
LITATUB YHUBEPCAJIbHBIN,
MEpHBIN HHJIUHAP
(MeH3ypka), rpy3
HWIMHAPUYECKUN
U3 CTallu, Tpy3
HWIMHAPUYECKUN
U3 aIFOMUHUEBO-
r0 CILJIaBA, HUTh

5.6

HccnenoBanue YCIIOBHM
IUTaBaHUS Te.

JlaGopatopHas
pabota Ne 2. «3-
YUYEHUE YCIOBUU
IJTaBaHUS TEJa
Junamomerp,
IITaTUB YHUBEPCAIbHBIN,
MEpHBIN IHJIUHAP
MEH3YypKa), Tpy3
HWIAHAPUYECKUN

U3 CIEUAIBHOTO
MJIaCTUKA, HUTb,
noBapeHHas

COJIb, MaJI0uKa

JUIsI IepeMeIlIBaHUs

5.7

Brnusinue atmocepHoro
JIABJICHHUS HA YCJIOBEKA.

becena. [IpezenTanus.
HUccnenosanue

5.8

3aBHCUMOCTh MAacChl BO3/yXa B
KOMHaTe OT TeMIepaTrypsl H
aTMOC(EpHOTO TABJICHUS

[IpakTuyeckas pabora

59

[IpoekTsl

[IpakTuueckas pabota

IIpome:kyTOouHas aTTecTanMs

TenaoBble ABJIeHUA

Bcé 0 TeMneparype.
[Teperperas »KHAKOCTb.

JlaGopaTopHbIii
TEepMOMETp, AaT-
YUK TEMIEPaTyphl

6.2

Hctounnku sHEpruu.

JeMoHcTpanus
«3meHeHue
BHYTPEHHEH

SHEPTUU Tema

MIpY TPEHUHU U

yaape»: AaT4uK
TeMIepaTyphbl,

JIBE JOCKH, JIBE
CBUHIIOBEIC MIACTHHKH,
MOJIOTOK

10




6.3

Kyna ucuezaer sueprus?

JeMmoHcTpanus
«ITormomenue
CBETOBOH

SHEPTrUm»: JABa
JlaTYMKa TEMIIEPATYPHI,
JIaMIIa,

JIACT Oemoi

yépHOl Oymary,

CKOTY

6.4

CpaBHeHue Ko-

JIMYECTB TEIUIO-

ThI IIPU CMEILU-

BaHUU BOJIbI

pa3HOU TeMIIe-

paTypsl ¢ IOMOILBIO TaTYMKOB.

JlaGopatopHas

paborta Ne 3.
«CpaBHEHHE KOJIMYECTB
TeIIo-

ThI IPU CMEIINBAHUN
BOJIbI

pa3HOU TeMIlepaTypb»
Jaruuk Temmnepa-

TYpBI, TEPMOMETP,
KaJIOpH-

METp, MEPHBIN

IUIUHAP (MEH3YpKa),
n1abopaToOpHbIE CTaKaHBI,
ropsiyasi 1 XoJioJiHasi Bojia

6.5

HarpeBaHue pa3HbIX BEILECTB.

JlaGopatopHas

paborta Ne 4.
«3mepenue

YAEIBHOM Te-
MJIOEMKOCTH BEILECTBA»
Jatuuk Temmnepa-
TYpbI, TEPMOMETP,
KaJIOPUMETP, ropsiyast
UXOJIO/IHAS BOJA,
MEpHBIN HWJIHHAP, TPY3
HWIMHAPUYECKUN C
KPIOYKOM, HUTb,
AJIEKTPOHHBIE BECHI

N3menenust arperaTHbIX
COCTOSIHMH BelecTBa

7.1

Kak nomyunts anmas?

®poHTaTbHAS
nabopaTopHas

pabora Ne 1.
«Onpenenenue
YAEIBHOM Te-

TUTOTHI TIJIABJICHUS JIhIaY:
nat-

YUK TEMIIEPaTypPHl,
KaJIOpUMETD,

cocyn

C TaIOIIUM

JBAOM, COCY]L

C BOJIOH, JIEKTPOHHBIE
BECHI.

11




®poHTaTbHAS
nabopaTopHas
paborta No 2.
«O6pazoBanue
KPHUCTaJIOBY:
MHUKPOCKOII,
npoOupka

C HACBILICHHBIM
pacTBOpoM
JIByXPOMOBOKHCIIOTO
aMMOHHWUSI, TPEIMETHOE
CTEKJIO, CTEKJITHHAS
NaJI0uKa

7.2 Cybnumarnusi, necyOonmmarusl. 2 1 1 HemoHcTpanus
«Hcnapenne
CIIUPTay: NaTIHK
TEMIIePaTypHI,
npoOupka, Jm-
CTOYKH OyMmarw,
PE3UHKH, pa3HbIe
CIIHPTHI

7.3 Kunenue. 2 1 1 HemoncTpanus
«3yuenne
npoiiecca Ku-
TIEHUS BOIBI»:
JATYUK TeMIlepa-
TYpBHI, IITAaTUB
YHUBEPCAJIbHBIM,
K0J10a CTEKJIsH-
Hasi, CIUPTOBKA,

noBapeHHas
COJIb
14 IToaroroBka Kk KoH(epeHUNH 2 2 IIpakTnueckas pabora
Hrorosas arrecranus. 2 2 VYyacTtie B KOHpEpeHIINH
15 HToroBoe 3ansitue. 1 1
HUTOI'O: 108

Conep:xxanue y4e0HO-TeMATHY€CKOI0 MJIAHA.
1. BBoanoe 3ansitue. UucTrpykraxk no Th. BBognasa qiuarnocruka. (2 yaca).
Teopus: 3HaKOMCTBO JIE€TEHl ¢ IeNIMU U 33a4aMi 00beIUHEHHS, C MPaBUIaMH MTOBEACHUS MTPU
IPOBEICHUHN OINBITOB, 3KCIIEPUMEHTOB, HAOMIONCHMI; TexHUKa Oe3zomacHOocTH. OTBETHl Ha
BOIPOCHI TecTa(2).
2. BBenenne. Mexanuveckue siBjieHus1. (314)
2.1 Mexannueckue sBICHUS.(2 1)
Teopusa: [1ns yero Mbl u3ydaeM Hayku o npupozne.(1 1)
IIpaxkmuxka: JlabopaTopHas padora Ne 1-2. «M3mepeHue AIMHBI, 00beMa U TEMIEPATyPhl TEIa»
(1)
2.2 Kak macca BIusieT Ha CKOPOCTb. (2 1)
Teopus: Kak macca BausieT Ha CKOpocTh.(1 4.)
IIpaxkmuka: I3mepenune maccol. JlaboparopHas padorta Ne 3 (1 )
2.3 Tsxénoe u nérkoe. (2 4.)
12



Teopus: Tsoxénoe u nérkoe. (1 4.)

IIpaxkmuxka: JlabopaTtopHaspabota Ne 4. «/3mepeHue MIOTHOCTH BemiecTBa TBEpAOro Temay (1
4.)

2.4  Kak y3HaTh KTO CHJIbHEE U UMEET JIU CUJIa HampaBiieHue. (2 4)

Teopus: Kak y3HaTh KTO CHJIbHEE M UMEET JIM cujia Hampasienue. (1 1)

IIpakmuka: ®poHTanpHas 1abopaTopHas padora «IIpaBumna cioxeHus

cu» (1 1)

2.5  Hcnonb3oBaHHUE YETOBEKOM CHIIBI YIPYTOCTH.(2 1)

Teopusa: Vicnonb30BaHuE YEIOBEKOM CUIIBI yIpyrocTH. (1 1)

IIpaxkmuka: ®poHTanpHas JabopaTopHas padora «3mepenne

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeopmMariuu npyxunb» (1 1)

2.6 M3obOperenue nuHamomeTpa.(2 1)

Teopus: N3o0perenue nuaamomeTpa. (1 1)

IIpakmuxka:JlaboparopHass pabora Ne 5S.«I'pamgynpoBaHue TPYXKHUHBI W H3MEPEHHE CHII
nuHamoMerpom» (1 4.)

2.7  Cwuna tpeHus- none3Has u BpeaHas. CriocoObl e€ yBelInueHus U yMeHbIeHus. (2 4.)
Teopus: Tpenue B mpupoje u TexHuke. (1 u)

IIpaxkmuxka: JIaboparopHas padota Ne 6 «3MepeHne CUiIbl TpEHUs CKOMbXEHUsD (1 1)

2.8  Ppruaru Bokpyr Hac (2 )

Teopus :Peraaru Bokpyr Hac (1 1)

Ilpaxmuxa: JlaboparopHas pabota Ne 7. «3yuenue yc-

JIOBUS paBHOBECHs phruara» (1 4.)

2.9  CamopnenbHble MpUOOPHI A YU€OHBIX UCCIIeOBaHM 1o (usuke.(2 1)

Teopus: CamonenbHbie MPpUOOPHI 1T YIEOHBIX MccienoBanuii mo ¢puzuke(.1 1)
Ilpaxmuxa: [TpuMeHeHHEe TTpaBUiIa paBHOBECHUS phlyara K OJIOKY.«30J10TO€ MPaBUII0» MEXAHHUKH.
®dpoHTanpHas JabopaTopHas padora (1 1)

2.10 Kak nogusaTh rpy3?( 2 u)

Teopus: Kak mogasath Tpy3? (1 u)

IIpaxmuxa: JlabopatopHas padora Ne 8.«M3mepenue KIIJ] mpu moabéme Tena mo HAKIOHHON
miockocTr (14)

2.11.MHepuus-npuurHa HapyIIEHUH ITPaBHII JOPOKHOTO IBUKEHUSA.(2 )
Teopus:VIneprusi-ipuiarHA HAPYIICHUH TPABIIT TOPOKHOTO ABMKEHUS.( 1 1)

Ipaxmuxa: Pemenue rpadukos (1 1)

2.12.JIBmkeHune Kariyu Bo3tyxa B Bojie.(2 u)

Teopus: JIBuxeHue Karmim Bo3ayxa B Boje. (1 4)

IIpaxkmuxka: Pemenune rpadukos. (1 9)

2.13.]JIBrm>keHre KapeTKU Ha HAKJIOHHOM TIOCKOCTHU.( 2 )

Teopus:JIBrkeHre KapeTKU Ha HAKJIOHHOM MIIOCKOCTH. (1 1.)
Ilpakmuxa: JlaGopatopHas pabora Neo 2.«l3ydeHHe pPaBHOYCKOPEHHOTO MPSIMOJUHEHHOTO
nBrkeHus» (1 4.)

2.14.Bunet nedopmaninii B CTpOUTENBCTBE U TEXHUKE. (2 1)

Teopus: Bunpl nedopManuii B CTpOUTEILCTBE U TeXHHUKE (1 1)
Ipaxmuxa: Habmonenue nedhopmanuu ten Ha Mojenn.( 1 9)

2.15.Mcnonb30BaHne YEITOBEKOM CHJIBI YIIPYTOCTH.(2 )

Teopus: Vicnonbp30BaHUE YEIOBEKOM CHIIBI ynpyroctu. (1 u)

IIpaxkmuxka: JIabopatopHas paboTa Mo Hax0XXICHHUIO CHIIBI yripyroctu (1 4.)

2.16 IIpoextsi.(1 1)

Teopus:IIpoexTsr. (1 4.)

3. UccaenoBanme 3BykoB.(12 1)

3.1 Coznanme 3ByKa (2 4)

Teopus:Co3nanue 3ByKa. (1 9)
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Ipaxmuxa: Uccnenopanwne :Konebanus mapuka,noaBenieHHoro Ha HuTH. [lonydenne 3Byka ¢
MOMOIIBbIO MeTAIUTHYeCKON TuHEeHKH. (1 1)

3.2 UccnegoBanue 3BYKOB.(24).

Teopus: ViccnenoBanme 3ByKa. (1 4.)

Ipakmuka:  JlemoHcTpanus «3BYyKOBbIe BOJHBDY: (1 4.)

33 CpaBHEHME 3BYKOB B PUPOJIC (24.)
Teopus: CpaBHeHuE 3BYKOB B IPUPOJIE (1)

IIpakmuka: My3bIKanbHBIE Caibl.3aUCh 3BYKOB TPUPOLL. (1 4.)

3.4,3.5 IIpoekTsi ( 4 u)

Teopus : ITpoexTsr (2 4.)

Ilpaxkmuxka: 1IpoexTs! (2 4.)

4.CBeTOBbBI€ SIBJICHUA B ;KH3HHU YejjoBeKa (22 4)

4.1 Pousb cBeTa B )KM3HU YeJIOBEKA. (24.)

Teopus: Ponb cBeTa B xKu3HM denoBeka. (1 4.)

Ilpakmuxka: JlaboparopHas pabota Ne 9 «HaOmroneHue nmpsiMOJIMHEHHOTO PAacHpOCTPaHEHUs
ceetay. (1 u).

4.2. Kak MbI Buaum? (2 9)

Teopus :Kak mbl Buaum? (1 1)

Ilpaxmuxa: JlaboparopHas pabota Ne 10 «3ydueHue siBIEHUSI OTPAKECHUS CBETA»
Maker rnaza. (1 4.)

4.3. Ilouemy Mup pazHouBeTHBINA? (2 4.)

Teopus :Ilouemy mup paszHonBeTHbIN? (1 1)

Ilpaxmuxa :Jlaboparopnas padota Ne 11 «3y4ueHue siBineHus npenomiieHus ceeta. (1 u)
4.4  Tearp Teneit. ConHeunple 3aiunKu.( 2 4.)

Teopus: Teatp Teneit. Comneunsle 3aitunku.( 1 4.)

IIpakmuxka: VICTOYHUK cBeTa. DKpaH. 3epKajlo UCTOYHUK cBeTa. CrnaiioBast
[IpesenTanus. (1 4.)

4.5.Ku3nb CKBO3b JTUH3HL.(2 4.)

Teopus: Kusnb cx6o3b aunzvl. (1 u.)

IIpaxkmuxka: JlabopaTopHas padora Ne 12.«3ydueHue n3o0pakeHus, 1aBaeMoro JuH3o0m» (149).
4.6  IlBera koMmakT Aucka.MBUIBbHBIH criekTp (2 4.)

Teopus: 11Bera kKOMIakT AucKa.MbUTbHBIN criekTp.(1 )

IIpakmuxa: Ilpaktudeckas pabora KoMnakT 1uCKu, MBUIBHBIA PacTBOp ,

KOKTEJIbHBIC TPYyOOouKH. (1 4.)

4.7  Papgyra B mpupoze.(2 4.)

Teopus: Panyra B ipupose.(14.)

Ipakmuxa: Tlpaktuueckas pabota. M3yuenue nomyyenus paayru. (1 a)

4.8  Kak nmomyuutb paayry noma.(2 9)

Teopusa: Kak nony4uts paayry apoma.(2 4)

IIpakmuka: _ Vcrounuk Bojwl. lllmanr. [lomydenne ciekTpa ¢ moMoIbio npu3Mal.(1 9)
4.9  TlomyueHue CIEKTpa C TOMOIIBIO MPU3MEIL. (2 4.)

Teopus: TlomydeHue cieKTpa ¢ MOMOIILI0 MPU3MBL( 1 9.)

Ilpakmuxka: TlonydeHue cuekTpa ¢ TOMOUIbIO MPU3MBL( 1 4.)

4.10 Jlynnsie u ComHeuHble 3aTMEHU (2 1)

Teopus: Jlynubie u ConHeunble 3aTMenus (14.)

IIpakmuxka: Ilpaktudeckas padora. IcTOYHHK cBETa, TyHHBIE U COJTHEUHBIC 3aTMEHUS. ( 11)
4.11 Kak cmomarp nyu? 2( 1)

Teopus: Kak cnomats nyu? (1 4.)

Ipakmuxa: Tlpaktuueckas padota. [Ipenomienue nyyqa. (1 1)

5. MexaHu4ecKkue CBOCTBA KUIAKOCTEH, ra30B U TBEPABIX TeJl (19 v)

5.1 JBmxenne monekyn. Auddysus.(2 9)

Teopus: JIpmwxenne momnekyn. Juddysus. (1 9)
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Ipaxmuxa: ®ponTanbHas nadboparopHas padotel «Habmonenne OpoyHOBCKOTO IBHKEHUS (1
q.)

5.2  Armocdeproe naBnenue (2 1)

Teopus: AtmocdepHoe nasnenue (1 9)

Ipaxmuxa: Tpaktrueckas padota «Onpenenenue atmochepHoro nasiaeHus» (1 1)

5.3  Usmepsiem atmocdepHoe naBieHue.(2 4)

Teopus: N3mepsiem atmocdeproe aapnenue.(1 1)

IIpakmuka: ®poHTanbHas J1abopartopHas padora «3akonllackans. OmnpenelieHHe TaBICHHS
xunkoct» bapomerp .Jlatuuk naBneHus, TaTuB, pabodas EMKOCTS,

TpyOKa, muHerka.(1 1)

5.4  3aBucumMocTbh aTMOC(hEPHOro JaBJICHHUS OT BBICOTHI (2 4.)

Teopus: 3aBUCUMOCTH aTMOC(EPHOTO IaBJIEHUS OT BHICOTHI.(1 )

Ilpakmuxa: becena. Ilpesenranus. V3mepenne armocdepHoro nasienuss Ha | m 2 sraxax,
cpasuenue. (1 ).

5.5  JlelicTBuE )XUIKOCTH Ha NOTPYyXEHHOE B HEE Teno. (2 1)

Teopus: JlelicTBUE )XUIKOCTH Ha MOTPYXEHHOE B HEE Teno. (2 1)

Ipaxmuxa: JlabopatopHas padora Ne 1 «M3mepeHue BeITadKuBaomei cuiib». (1 1)

5.6  UccnenoBanue ycrnoBuid miiaBanus Teil. (2 9)

Teopus: ViccnenoBanue ycnoBuii rmiaBanus teiu. (1 4.)

IIpaxkmuxka: JIaboparopHas padota Ne 2. «M3ydenne ycnoBuii ruraBanus tena» (1 4)

5.7  BnwusHue aTMOCc(epHOro AaBICHUS Ha yesnoBeKa.(2 4.)

Teopus: Bnusinue atMochepHOTO AaBiIeHHS Ha dyemoBeka.(1 1)

IIpakmuxa: ViccnenoBanue BIMSHUS aTMOC(EPHOTO AaBICHUS Ha yesnoBeka. (1 9)

5.8 3aBHCHMOCTh MAacChl BO3/yXa B KOMHATE OT TeMIIEpaTypbl U aTMOC(HEPHOTO TaBiaeHus (2
4)

Teopus: 3aBUCUMOCTh Macchl BO3yXa B KOMHAaTe OT TeMIlepaTypbl U aTMOC(epHOro IaBiIeHUS
(L'a)

IIpakxmuka: ViccnenoBanue.3aBUCUMOCTh Macchl BO3[yXa B KOMHAaTe OT TeMIepaTypbl H
atMocgepHoro aasneHus.(1 1)

5.9  IIpoexTts (24)

Teopus: lpoektsl (14)

IIpaxkmuxka: TlpoexTtsl (14)

IIpome:xyTounasi arrectanus (1 9)

6. TenjioBble siBJIEHUSI (10 v)

6.1.Bcé o Temneparype. Ileperperas »xuakocTs. (2 4.)

Teopus: Bcé o remneparype. [leperperas sxuakocts. (1 4.)

Ilpakxmuxa: ViccnenoBaHue HarpeBaHUs W OXJIAXKACHHUS JKUIKOCTH C TIOMOIIBIO IH(PPOBOi
nabopatopun.(1 1)

6.2  Hcrounuku sHepruu BuyTtpenuss sneprus. CriocoObl U3MEHEHHs BHYTPEHHEH dHEPTHH (
2 9).

Teopus: Vicrounuku sHeprun Bayrpennss sueprusi. CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu
(19.)

IIpakmuka: Uccnenoanue «V3mMeHeHrne BHYTPEHHEN YHEPIUHU Tejla IIPU TPEHUU U

ynapey: JaT4riK TeMIIepaTypbl, 1B JOCKH, 1BE CBUHIIOBBIE IUIACTUHKU, MOJIOTOK. (1 )

6.3  Kyna ucuesaer sneprus?(2 1)

Teopus: Kyna ucueszaet s"eprus? (1 1)

Ilpaxkmuxka: «IlornoieHue cBeToBOM aHeprum». (1 u)

6.4 CpaBHEHHME KOJMYECTB TEIJIOTHI MPU CMEIIMBAaHUM BOIbI PA3HOW TeMIEpaTypbl C
MTOMOIIBI0 JATYMKOB. (2 4.)

Teopusa: CpaBHEHHE KOJIMYECTB TEIJIOTHI NMPU CMENIMBAaHUHM BOJIBl Pa3HOM TeMIlepaTypbl C
MTOMOIIBI0 AaTYUKOB. (1 4.)
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Ipaxmuxa: Jlaboparopnas pabora Ne 3.«CpaBHEeHHE KOJIUYECTB TEIUIOTHI MPU CMEITMBAHUHU
BOJIbI pa3HOU TeMriepaTypb» (1 4.
6.5  HarpeBanue pa3HbIX BemecTs. (2 4.)
Teopus: HarpeBanwne pa3Hbix BemecTs.(1 4.)
Ipaxmuxa: JTabopatopHas padora Ne 4.«3mepeHune yaenbHON TemmoéMKocTy BemecTBay (1 4.)
7 HN3MeHeHusI arperaTHbIX COCTOSIHUM BelecTBa (6 1)
7.1 Kax nonyunts anmaz? (2 u)
Teopus: Kak momyunts anmmas? (1 9)
IIpakmuxka: naboparopHas padota Ne 1.«Onpenenenue yaenbHON TEMIOTHI IIABICHHS
apaan,JadopatopHas padora Ne 2.«O06pa3zoBanue kpuctaioBy (1 1)
7.2 Cybnumarus, necyomumanus. (2 9)
Teopus: Cybnmumanus, necyomumanus. (1 1)
Ipaxmuxa: Tlpaktrueckas padota. UccnenoBanue siBinenuii cyonumanmsi, necyonmumanus. (1 4.)
7.3  Kunenwue. (2 1)
Teopus: Kunenue. (1 u)
IIpaxkmuxka: TlpakTudeckas padbora .M3ydeHnue mpoiecca KUneHus Boas. (1 1)
8 IToaroroBka k kKoH(pepeHuuu (2 4.)
[TpakTuka : (2 9)
9. UtoroBas arrecranus. (2 4)
[TpakTuka :(2 9)
10 Hrorosoe 3austue. (1 1)
[TpakTuka : (1 9)
4.KoMmieKkc OpraHu3aliiOHHO-NEeAArOrH4eCKUX yCJI0BHIA.

Kanennapusblii yueOHbIi rpaduk.

Tabnuya 3
Mecsn Henenn 3aHATHUS / U3 HUX KOHTPOJIbHBIE / KAHUKYIISPHBII EPHOA
oOy4eHus 1 ron oOyueHus
1 — e nonyroaue. Hayano yue6HOTO0 roja — nepBblii yueOHBIN AEHb.
1 y
CenTs6ps | 2 y
— 3 y
nexadpb 4 y
5 y
6 y
7 y
8 y
9 y
10 y
11 y
12 y
13 y
14 y
15 y
16 y
2 — € MOoJIyroJiue
17 1
18 1
19 y
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20 y
21 y
SuBapb 22 y
- 23 y
Mau 24 y
25 y
26 y
27 y
28 y
29 y
30 y
31 y
32 y
33 y
34 y
35 y
36 y
37 Ay
38 y
HroHb - 39-52 K
aBTyCT
Kon - Bo yueOHBIX 36
HeOeb
Kon — Bo 3aHsatuii B 3
HEOCIIO
Kon — Bo ak. yacoB B 3
HEOEIIO
Bcero 4acoB 15{0) 108
porpaMmme

¥Yci0Bus peanu3aliui NPpOrpaMMabil.

Mamepuanvho — mexnuueckoe obecnevenue: B pacuére Ha 10 oOyuaronmxcs.

[Tomemenne rpynmsl, kKapangamu-10mwr., pydyku — 10 mr., Tetpaau B kKietky — 10 mir.,
HaTJIsITHOE TToco0ue, 000py0BaHKE IO KAKIOMY MOJIYITO IPOTPAMMEI.

[TpuOopb! 17151 OMBITOB: JyNa, MUKPOCKOI, MPY>KUHHBIE BECHI, TEPMOMETD.

Hnghopmayuonnoe obecneuenue: npesentanuu, Goro n300pakeHus, Kak HarisaHoe mocooue,
BUJICO JUIS U3YUYECHHSI pa3JeIOB IPOrPaMMBI.

Kaopoeoe obecneuenue. llemaror AONOTHUTENBHOTO OOpa30BaHUS C COOTBETCTBYIOILEH
KkBasMuKanueit, 00JaaoMui 3HaHUSIMU IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

®opMbl aTTECTALMHU /KOHTPOJIA.

Ha nepBoM 3aHsiTUM IPOBOAUTCS BBOAHAS IMATHOCTUKA B (DOPME TECTUPOBAHUS C LIETbIO
BBISIBJICHHSI TIEPBOHAYATILHBIX 3HAHUN 00y4JaromMXcsi 00 OKpYy’KaroIleM MUpPE, TOTOBHOCTH JIeTel
o0ydJaTcs o mporpamme.

[locne w3ywenuss pasmena S5 i OOy4arOIIMXCSl TMPOBOAUTCS MPOMEXKYTOYHAs
AMArHOCTHKA B (opMe NEeMOHCTpaIluu MPaKTHYECKOW paboThl Ha BeIOOp oOywaromerocs. B
KOHIIE roja oOydeHHs] IPOBOJUTCS HWTOroBasi aTTecTamusi B GopMe Y4acTusi B IIKOJIbHOM
KOH(EpEeHIIMH eCTECTBEHHO-HAYYHOIO [IUKJIA.

PesynpraTthl oOydaronmxcss (GUKCHPYIOTCS B MPOTOKOJAX Oy. YUYACTHHKH —IOJYYaroT
CBUJICTEIHCTBA.
OueHoYyHbIC MaTepHAIbI.
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B xome peamuzanuMu mnporpamMmbl TENAror 3amojHSAeT WH(POPMALMOHHYIO KapTy
ompezieNieHus] YpPOBHSI OCBOEHHSI 00pa30BaTENIbHBIX PE3YylbTaTOB, B KOTOPOW B TPEXOAIbHOMN
cCHCTEME OTMeUaeT OayuIbl 00YJaoIMXCs TI0 BCEM IUTAHUPYEMBIM pe3yJIbTaTaM.

3 Gajuta — BBICOKHH YPOBEHb OCBOEHUS MTPOTPAMMBI;
2 Gata — cpeJHHUI YpOBEHb;
1 Gaymt — HU3KUHN yPOBEHB.

KoHTponbHO-M3MepUTENbHbIE MaTepUalbl M KPUTEPUU OIICHHWBAHHUS pPa3MEUICHbI B
MPUJIOKEHUH K IporpaMme.

Metoauyeckoe odecriedeHue.

Jlyis BBIMOJHEHMS 3a/ay MPOrpamMMbl COUYETAIOTCS Takue (OpMbI MPOBEIACHUS 3aHATHI,
Kak urpel, Oecenpl, NpaKTUYECKHE paOOThl, CBS3aHHbIE C TIPOBEJCHHEM OIBITOB H
9KCIIEPUMEHTOB, Jab0opaTopHbIX paboT. Ha HEKOTOPHIX 3aHATHSAX, 10 YCMOTPEHHUIO Ielarora,
BO3MOYKHO IIPOBEJICHUE DKCKYPCHH.

Ha 3ansATHSAX 00bEIMHEHUSI HCIIONB3YIOTCS CIAEAYIOUINE METOAbI padOThI:

- CnoBecHble — BepOanbHbIE (0OBSICHEHHE, paccka3, Oecela, MHCTPYKTaX). OTH METOMIbBI
HCITOJTB3YIOTCS TIPU 3HAKOMCTBE O0YJArOITUXCSl C HOBOM TEMOH.

- JleMOHCTpallMOHHBIE UM HATJISAHBIE METOIBI.

- [IpakTdeckne MeToabl (IpaKTUYECKHE, J1abopaTOpHbIE pabOTHI).

- [IpobnemHusbIil MeTO.

- Meroapl MOTHBAMM U CTUMYJIHpPOBaHUS (AMCKYCCHUH, METOJIbl SMOIMOHAIBLHOTO
CTHUMYJIMPOBAHUS, TBOPUECKUE 3aaHUs, TIOOLPEHUS).
- MeTronbl KOHTPOJISL U KOPPEKIUH.

5.Cnucok aureparypsbl
OcHoBHas1 JInTEepaTypa:
1.Beirotckuii, JI.C. Boobpaxenue u TBopuecTBo B aeTckoM Bospacte / JI.C. BeiroTckmii. —
Mocksa: «IIpocsemenue», 1991. — 234 c.
2. Jleonouu, A.A. ®uzuka 6e3 hopmyn/ A.A. Jleonosud. — Mocksa: M3natensctBo ACT,
2018. —223c.
3. JIykesinoB, M.O. Mos niepBas kaura o uenobeke / M.O. JIykpsiHoB. — MockBa: M3narenscTBo
POCMDBH, 2006. -98c.
JlonoHuTeIbHAS JIUTEPATYpAa:
1. ®u3nka B 3aHMMATENBHBIX ONbITax U MoAensax. /xkenuc Banxine M.: ACT: Actpens;
Brnagumup: 2010.
2. 3anumarenbHble onbIThl CBeT u 3ByK. Maiikn Ju Cnenno. M.: ACT: Actpens, 2008r.
3. [Ipocteie onbiThl. 3a0aBHas Gusnka A nereid. ©.B.Padbu3za. «Jlerckas amuteparypa » Mocksa
2002r.
4. Cupotiok A.JI. O6yuenue aereit ¢ yuérom ncuxodusuonorun. M., TL Chepa,2000
5. llpuémer u Gopmsl B yuebHOU AestensHOCTH . JInsuackuit B.M. M.: Llentp «llegaroruueckuii
nouck»2002r
6 Xayszep, 1.®. Urpaem B Hayky. OTkpsiBaeM s ceost mup //1.®. Xayszep. — Mocksa:
Anprinaa [Ta6mumep, 2017. — 48 c.
HuTepHeT pecypcesl.
1. ®usuka qis Manblieit u ux poaurenei. https://solnet.ee/school/04
2. ®usnueckue IKCIepuMeHTHI https://simplescience.ru/collection/physics
3. 3anumarenbHas pusuka s aereit http://adalin.mospsy.ru/l_ 01 00/0p09.shtml
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MyHunumnagpsHOe 0I0KeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHUE
«CropHoTypTCKas cpeansisi oomeoopa3oBaTenbHas mkoyia uMenn A.E. SIpociaBiieBa»

KoHTpoabHO-u3MepHuTenbHble, OLIEHOYHbIE, METOAUYECKUE, TUIAKTUIECKUE U IpyTHe
MaTrepuabl

10 JOTIOJTHUTENBHOM 00111e00pa3oBaTenbHOI 001Iepa3BUBaIOLIeH TporpaMme

«Dusuka 1151 Oyaymux mpodeccuoHanIoBy
€CTECTBEHHO-HAay4YHO! HAIIPaBICHHOCTH

IloaroroBwuia:

Koponépa 3unanna HukonaeBHa,
[lemaror nOMOTHUTETHFHOTO 0OPA30BAHHS.

. Cropnorypr, 2021 .
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NudopmanuonHasi KapTa onpeaeaeHus YPOBHSI OCBOCHHS 00pPa30BaTeJbHBIX Pe3yJbTaToB

no JJOOIIl «®u3zuka ajs 0yaxymmx npogeccuoHaaoB»

€CTeCTBEHHO-HAYYHOM HANIPABJIEeHHOCTH

IIpenmeTHbIEe pe3ynbTaThl

19..00Bd OMMO9IOLRLOIAIOOU J1RIUIIRE ‘UMHBHE XITHHOhAIIOII
OMHOHOWMAII ®BH HMheree JWMMOdhMEH(] dremad ‘oyuiyedIl
BH OMUEM( OI EBHUHBHE OJMMOOhUIdd0OL dJLBHOWHMAI EUHOWK|

ILIUVIUIIAC G ILC AR AUCIIUU  OIAVTUUW T AUAMIPOUT IIIIITYGD

orqmowon 9 yMHadowen 191e19rAedd 9rsraeLdradn ‘unHadonen
191eLd1rAedd d9redidiegedoo ‘[9IHONHAIIONE I1LEHIONIIE

1 91ed0duHeIT ‘BUHATOIrQeH d1urogodn ‘[rodudi HUHILEE|
EUHEBEOXAIrOOU OIOHhABH HWBITOLOW EJ91RHOEIIOL BUHOWA
suHed0dnNdOod BI 9LOOHXOWEOE LURALOLI KOUUIIOIBhAQQ)

MeranpeameTHble pe3ynbTaThl

‘ULOOHQOJ0IID SITHINLeXHHAWINON

n  omrondodal  BoroiAdumdopo  BOXMIIOIBRAQO A

UUHOLEE HI'U €0903110dI HOIrOIrON XUMOdRML1dd0aL miLogedeed
‘coLonunI X1aWorInardd midogodu yoHAreIHOWHAILIONE U doLR(]
XI9HLOJ9EM KMHOHOKIQ0 KU €d1OUMI XedoWwudll BH MWNEBUELOUDY
MINITHQOhA UWIGHIIROAOgMHA QUHOTRIE0 ‘UWBLMILQ0 UWIGHILRdd
U UNBIOYOW MWHUMOOhUIIJOJL ‘KMHOHOKIQ0 XM KL MWBEJLOLN]
U AWNeLYB() UWIMHIOXOM AIMKOW  UMhHIeed  BUHBWUHOLY
grHedoduWwdod BLUT 9LOOHXOWEOd LMhALOL  EOUUINOIBRAQQ)

JIny"ocTt

HBIE
pe3ynbTa

ThI

HJLOOHQOIOLI)
XIOORdOg9L U XIGHIIRAILMOUIALHUA ‘9002doLHM XIGHAIQIBIRHEOLL
omingced  BIT  9IOOHMOWEOS  LUBAIOL  EOMMINIOIBhAQ()

SRS

M

— BBICOKUH YPOBEHb,

— CpEIHUI YPOBEHb,

Kpurepun oueHuBanust

3 Oaua
2 Oamna

— HU3KUU YPOBEHb

1 Oamn
JIMYHOCTHBIE Pe3yJIbTAThI

OO6yuvarommiics

IMO3HaBaTCIIbHBIX HHTCPCCOB,

pa3BuUTHE

IS

BO3MOXHOCTb

ITOJIyYUT

MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM

3 Gamna — 00y4aroIUiicst ¢ UHTEPECOM y4acTBYeT B paboTe 0ObEAMHEHNUS, TIPUHUMAET aKTHBHOE

v

ydaCThu€ B KOHKYpCaX €CTCCTBCHHO-HAYYHOM HAIIPaBJICHHOCTH,

KacalomumMucs: (pu3uku;

UHTEpECYeTCs. BOIMPOCAMH,

2 Oamra — oOywaromuics ydacTByeT B pa0boTe OOBEAMHEHHS, HO HE BCErJa MpOSBISACT

v

AKTUBHOCTBH B KOHKYpPCaX €CTCCTBCHHO-HAYYHOH HAIIPABJICHHOCTH,
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1 Gamn — oOyyaromuiicsi HEAaKTUBEH Ha 3aHATHUAX, HE TPOSBISLET MHTEpeca K KOHKypcaM
€CTECTBEHHO-HAayYHOH HAIPaBICHHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl:

OOyugaromuiics MOJXYYUT BO3MOXKHOCTH Ui (OPMHPOBAHMS IOHUMAHUS PA3TUIMNA MEXKIY
UCXOMHBIMU (haKTaMH M THUMOTE3aMH JUIsI MX OOBSICHEHUS, TEOPETHUECKUMH MOJCISIMU U
peatbHBIMH OOBEKTaMH, OBJIAZCHHUE YHUBEPCAJIbHBIMH YYEOHBIMH JECHCTBHSIMU Ha IpHUMepax
TUIIOTE3 U1 OOBSICHEHHS M3BECTHHIX (PAKTOB M AKCIEPUMEHTAIBHOM NMPOBEPKU BBIABHUTAEMBIX
THITOTE3, pa3pabdOTKH TEOPETHYECKUX MOJIENICH MPOIIECCOB HIIH SIBJICHUIL

3 Gamna — 00yJaromUiicss ¢ MHTEPECOM y4YacTBYET B MCCIICAOBAHUIX, MPOSBISET HHUIIMATUBY B
Hpo1ecce MPOBEIACHUS OIBITOB;

2 Gamia — oOydaroUMiics y4acTByeT B UCCIIEOBAHUAX, HO HE BCET/Ia MPOSIBIISICT WHUIIMATUBY B
Hpo1ecce MPOBEIACHNUS OIBITOB;

1 Gamn — He MPOSIBIISIET UHTEPEC K UCCIEOBAHUSAM H OTBITAM.

YV obyuarowuxcsa cpopmupyromes meopueckue u KOMMYHUKAMUBHbLE CHOCOOHOCTU.

3 G6ayna - o0yyaromuncs: IPOSBISIET TBOPUECTBO U U300PETATENBHOCTD B MPOLIECCE BHITIOIHEHUS
NPaKTHYECKUX padOT, yMeeT TPaMOTHO 3allMINATh BBHITOJHEHHYIO paboTy, JIETKO HaXOAUT
00N A3bIK B TPYIINE CO CBEPCTHUKAMH,

2 Gama - O0y4arOIMIACS TPOSIBISET TBOPYECTBO MPH NMPOBEICHUHM NMPAKTUYECKUX paboOT, HO
3aTPYAHSAETCS MPU 3AILUTE BBINOJHEHHBIX Pa0OT, UCIBITHIBACT 3aTPyIHEHHS MPU OOLICHUU CO
CBEpPCTHUKAMU;

1 Gamn — oOydarouuiics ¢ TPyZOM BBINOJIHSAET MPAKTHYECKUE PAaOOTHI, HY)KJAeTCsS B MOMOIIU
negarora IpH 3allUTe MPAKTHYECKUX 3a/JaHHH, WCTBITHIBACT 3aTPyJHEHUS NpU OOIIEHHH CO
CBEPCTHUKAMH.

IIpenmeTHBbIE pe3yJIbTAThI:

OOyuarouuiics MOJyYUT BO3MOKHOCTH Uil (DOPMUPOBAHMS YMEHHUsSI MOJB30BAThCS METOIAMHU
HAYYHOTO WCCJIEIOBAaHMS SBICHUH NPUPOMABI, NPOBOAWTH HAONIOJACHUS, IUIAHUPOBATH U
BBITIOJIHATH AKCIIEPUMEHTHI, 00paldaThIBaTh Pe3ysIbTaThl U3MEPEHUH, MPEICTABIATh PE3YIbTAThI
M3MEPEHHI C TOMOIIBI0 Tabmwui, rpagukoB U (GopMyi, oOHApPYKHBATh 3aBUCHMOCTH MEXIY
($U3nUeCKUMU BETMYUHAMHU, OOBSCHSTD MOIy4YE€HHBIE PE3Y/IbTAThl U JI€aTh BHIBOJIbI, OLICHUBATh
TpaHUIIbl MOTPEMIHOCTEN PE3YIIBTATOB U3MEPEHU I

3 Oamna - oOyyaromuiicsi MPHOOpEN HABBIKU IMOJB30BaHHUS MPUOOPAMU U MHCTPYMEHTAMH JJIs
IPOBEJICHNUS OIBITOB, MOYKET JIETKO MCIIOIb30BaTh UX Ha MPAKTHKE;

2 Gamta - oOy4aroImuiicsi MpHOOpeN HAaBBIKM TOJBb30BaHUS NMPUOOpAMH U MHCTPYMEHTaMH, HO
UCTIBITHIBACT HE3HAYNTENIbHBIC 3aTPYAHEHHS IPU UX UCIIOIb30BaHNY;

1 OGamn — oOydaroumiics 3aTpyIHSETCS CaMOCTOSATENBHO TMOJB30BAaThCSA MNpHOOpaMu U
MHCTPYMEHTAaMH IIPH MPOBEICHUH OTIBITOB U AKCIIEPUMEHTOB.

YMeHHs MPUMEHATh TEOPETHUECKHE 3HAHHMS M0 (HU3MKE Ha MpaKTHKe, pemarb (u3nyeckue
337124y Ha IPUMEHEHHE TOTyYCeHHBIX 3HAHUH, 3aIUIIATh UCCIEI0BATEIbCKHE PAOOTHI

3 Oamma — oOydaroUIUiics OCBOWMJI TEOPETHUYECKHI Marepuan MpOorpaMMbl, CMOT YCIIEHIHO
OTBETHTh Ha BOIPOCHI BUKTOPHHBI HAa WTOTOBOI aTTECTAI[MH, YBEPEHHO INPOBOIUT OMNBITH U
HKCIIEPUMEHTBI, OJIb3YACh TEOPETUUECKUMHU 3HAHUSIMHU.

2 Oamra - oOydYarOUIMHCA OCBOWJI TEOPETHUYECKHUN MaTepHayll MPOTpaMMBbl, JTOMYCTHII
HE3HAYUTENIbHbIE OUIMOKM, OTBEYass Ha BOMPOCHI BHUKTOPHHBI, MOXET MPOBOJUTH OIBITH H
9KCIIEPUMEHTBI, TIOJIB3YSICh TEOPETHYECKUMH 3HAHUSIMU.

1 Gamn — oOydaronuiics ci1abo OCBOMI TEOPETHUECKUN MaTepuall, 3aTPYIHSETCS MPUMEHSThH
HOJTyYEHHbIE 3HAHWUS IPH MTPOBEICHUN ONBITOB M SKCIIEPHMEHTOB.
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Ipunoocenue 1
Tecr
Bxonnas quarsoctuka
BapwuanT 1

1. Kakoe u3 ci10B HKe 0003HaUaeT PU3NIECKOE sSBIICHUE?

A. Mertamn. b. Bona. B. Cekynna. I'. Ucnapenue.
2.Kakoe u3 cioB HIKe 0003Ha4aeT PU3NIECKOE TeI0?

A.Pabora. b.Yac. B.Kunenue. /I.Ilapta
3. Kakas equHuna JUIMHBI IPUHATA KAK OCHOBHAs B MeXaAyHapoiHou cucteMe equnui (CH)

A. Cantumerp. b. Merp.  B. Kunomerp. 1. Muunmerp
4. OnMHAKOBHI JIU MOJIEKYJIBI OJTHOTO U TOTO K€ BEIIeCTBa

A. Paznuuarorcs pazmepom. b, OaunakoBel.  B. Otinuarores.

J1. IlHorna oiMHAKOBBI, @ HHOT 1A PA3INYaOTCs

5.0,7 kM= M
6.3 MuH = C
7.10° =

8. Onpenenuts 1eHy JIeJIEHUS] MEH3YPKH N300pakKeHHON Ha PHCYHKE.

LN

16

]
I

1]

A) 4mn/nmen B) 3mn/nen C) 2mit/nen D) 1mn/nen

9. Kakne u3 HUKENPUBEACHHBIX BEIPAKEHHUM COOTBETCTBYET O0BEMY JKHIKOCTH HAXOMSIICHCS B
MEH3ypKe?

MJT

200

100

L

—

A. 175 mi. b. 150 ma. B. 180 mi. I'. 190 ma.
10. Kak Ha3bIBaeTcsl IUIaHETa, HA KOTOPO ThI :KNBEMIb?
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Bapuanr 2

1. Kakoe u3 ci10B HUXke 0003HaUaeT Gpu3ndeckoe sBiIcHHE?
A. Harpeanue. b.Jlen. B.Metp. [I. Pabora.
2. Kakoe u3 cioB Huxe 0003HaYaeT PU3NIECKOe TENIO?
A. Cuna. b. Yac. B. Kunienue. I'.. 1. Cton
3. Kakas enuHmIIa BpeMEHU MPUHATA KaK OCHOBHAs B MEXIyHapoaHOH cucteme eaunul (CH)
A.Yac. b.Merp. B.Cekynma. [I. Munyra
4. OnuHAKOBBI TU MOJICKYJIBI PA3JIMYHBIX BEIIECTB BEIIECTB
A. Paznuuarorcs pazmepom. b, OaunakoBel.  B. Otinuarorcs.
J1. UHoraa olMHAKOBBI, @ MHOTAA Pa3JIUYarOTCs

5.50cm = M
6.1uyu= C
7.10%=

8: OnpenenuTh LeHy JIeeHUsI MEH3YPKH H300paKeHHOW Ha PUCYHKE.
ra

150

100

&1l

i
- 1

A) 50mn/nen B) 40mun/nmen C) 10mn/nen D) Smn/nen

9: Kakue u3 HUKENPUBEICHHBIX BBIPAXKEHUN COOTBETCTBYIOT ITOKA3aHUSM T€pMOMETpa?

© 7
4
Z‘J.Pj
11
LI}
A) 16°C B) 2,5°C C) 18°C D) 19°C
10. Kakoii u3 ra3oB B BO31yXe caMbIii Ba:KHbIi1?
- a30T;
- KUCJIOPOT,

- YIVIEKUCIIBIN ra3.

OueHka pe3yJabTaToB:

BBICOKHM I YPOBEHb 0CBOCHHSI — IPaBUIIbHO OTBETUIN Ha 10 — 8 Bompocos
CpeIHMii YpOBeHb OCBOECHHUS - IPABUIILHO OTBETHJIM Ha 7 — 5 BOIIPOCOB
HHU3KHU YPOBEHb OCBOCHHS - MEHBILIE 5 BOIIPOCOB
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IIpakT4yeckue padoThl (ONBITHI) NPOBOAMMbIC HA 3AHATHAX.
Hemu:
- 3anHTEpecoBaTh 00yUYaIOMIUXCS MPEIMETAMU €CTECTBEHHO-HAYYHOTO IIUKJIA.
- Hayuutp HaOmromatk, ©3MEpsTh, SKCIEPUMEHTHPOBATH, TPOBOIUTH MOHHUTOPUHT U T.]I.
- ChopMupoBath y 00y4aronuxcs TBOPYECKHUE 1 KOMMYHUKATHBHBIE CIIOCOOHOCTH.
- Hayuwtb monp30Bathcst puOOpaMu py MPOBEICHHH SKCIICPUMEHTOB.
- HayuaTcs npuMeHsTh TeOpETHUECKUE 3HAHUS Ha MIPAKTHUKE, IPOBOJUTD OIBITHI U
IKCIEPUMEHTHI.

Ipunoowcenue 2

«Duzuka A Oynynmx npoeccuoHaIoB
€CTECTBECHHO-HAYYHO! HAIPaBIECHHOCTU
OKCHEPUMEHT C JTUHENKON «Y CIIOBUS BOSHUKHOBEHUS 3BYKa»
JlnuHHas TMHENKa coBepIlaeT KonebaHus, KOTOpbIe He TAl0T 3ByKa, a MPHU KoJeOaHUsIX
KOPOTKOM
JIMHEWKHA BO3HHUKAET 3BYK. [louemy? Kakoil BEIBOJ MBI MOKEM C BaMU CI€TaTh?
JleaTenbHOCTh YUUTENs: MPOCUT YUAIUXCs 3aKPBITh I71a3a U ONPEIeNIUTh, YTO U300paKeHO Ha
ciaiiiax (IEeMOHCTPUPYIOTCA Claiiibl C BOCIIPOU3BEIEHUEM €CTECTBEHHBIX U MCKYCCTBEHHBIX
3BYKOB):
3BYK JIECHOTO Py4bs, IEHHE NTHLL, 3BYK LIIyMa 0K/, proost u ap. [Ipemnaraer yyamumest
MIPUNATH K
€IMHOMY MHEHUIO 0 (JOpMYJIMPOBKE LieJel U 3a/1a4 ypoKa.
DKCIIepUMEHT ¢ UCTIOIb30BaHueM L poBoii 1adoparopuu Releon
«OT 4ero 3aBUCAT Pa3INYHbIE XaPAKTEPUCTUKH 3BYKa»
ObopynoBanue: AByXKaHaJbHas MpHcTaBKa-ocmuniorpad (puc. 1), HOyTOyK WM TUIAHILET,
MHTEPAaK-
TUBHAsI IOCKA WM YKPAH C IPOEKTOPOM JJIsl IEMOHCTPALMU rpauKoB, 3ByKOBOI reHepaTop,
JUHAMHK
HU3KOYaCTOTHBIN Ha MOJCTAaBKE , MUKPO(OH, KAMEPTOH Ha PE30HATOPHOM SIIHKE
X0/l SKCIEpUMEHTa
Ha BepTHuKanbHBIi BX0O ocUMIUIOrpada NOoJKII0YA0T MUKPO(QOH M YCTaHABIUBAIOT AUAIIA30H
pas-
BEpTKH 30—150 ['u. KamepToH MOAHOCAT K MUKPO(DOHY M yAAPSIOT IO KAMEPTOHY MOJOTOYKOM.
[TnaBHO¥M OACTPOMKOM YaCTOTHI PA3BEPTKU U aMIUTUTY/IbI CHHXPOHHU3AIUH JOOUBAIOTCS
[IOJIy4ECHUS HA DKpaHe YCTOMYUBON OCLMILIIOTPAMMBI, COCTOSIIECH U3 HECKOJIBKUX IIEPUOI0B
CHUHYCOH/IbI, AMILIN-
TyJla KOTOPOW yMEHBIIIAETCs 110 Mepe 3aTyxXaHHs KojeOaHuii KaMepToHa. 3aTeM K ocuuiuiorpady
MOJKJIIOYAIOT JUHAMHUK, KOTOPBIH, B CBOIO OYEPEb, OIKIIIOYEH K 3BYKOBOMY T€HEpaTOpy, U
Ha0J1r0-
JAI0T U3MEHEHHsI XapaKTEPUCTHK 3BYKOBBIX KOJICOAHUH B 3aBUCUMOCTHU OT YaCTOThI U
aAMIUIUTY/BI.
Jlanee y4eHUKHU CONOCTAaBIIAIOT OCLMIIOTPaMMBbl PAa3JIMYHBIX 3BYKOB C UX BBICOTOM, TEMOpPOM U
rpoM-
KOCTBIO.
3ananus B popmare PISA:
Ananus3 3eyka
3BYK — 3T0 (U3MYECKOe ABICHHE, MPEACTABIIAONIEe COOON PaCIpOCTPaHEHNE B BUJE YIIPYTHX
BOJIH MEXaHMUYECKHX KojeOaHwil B TBEPIOH, KUIAKON wiM razoo0OpasHou cpene. Kak u mrolas
BOJIHA, 3BYK XapaKTEpU3YETCs aMIIUTYJOW M 4aCTOTOM. AMIUIMTY/la XapaKTepU3yeT TPOMKOCTh
3ByKa. YacTtoTa ompenensieT BBICOTY 3ByKa. YeloBek cHnocoOeH BOCIPUHMMATH 3BYKOBBIE
Kose0aHus B JUAma30He 4acToT (auana3zoHe ciblmuMocti) ot 16—20 I'm mo 15—20 kI 3Byk
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HUKE JIMara3oHa CIBIIIMMOCTH YelIOBEKa Ha3bIBAIOT WH(PPA3BYKOM, a BBIIIE ITOTO JHUAINa30Ha!
1o 1 I'Tu, — ynbTpaszBykoM, oT 1 I'T'y — runep3Bykom.

I'pOMKOCTB 3ByKa CIIOKHBIM 00pa30M 3aBUCHT OT 3(P(PEKTUBHOIO 3BYKOBOT'O JIABJICHUS, YACTOTHI
u Qopmbl KoslebaHHii, a BEICOTA 3ByKa — HE TOJIBKO OT YaCTOThI, HO U OT BEJTUYHUHBI 3ByKOBOT'O
nasienusi. Cpeiy CIBIIIUMBIX 3BYKOB CIEAYeT 0CO00 BHIICTUTH (DOHETHYECKHE, peUEeBBIC 3BYKU
1 (oHEMBI (M3 KOTOPBIX COCTOMT YCTHAsl pe€4b) M MY3BIKAIbHBIC 3BYKH (M3 KOTOPBIX COCTOWT
My3bIKa). My3bIKaabHbIE 3BYKH COJIepKaT HE OJIMH, a HECKOJbKO TOHOB, a MHOTJIa U LTyMOBbIE
KOMITOHEHTHI B IIIMPOKOM JHANa30He 4acToT.

[Tpu momMomu HaOOPOB AKYCTUYECKUX PE30HATOPOB MOKHO YCTAHOBUTH, KaKHE TOHBI BXOIAT B
COCTaB JIAaHHOTO 3BYKa U Y€MY PAaBHBI UX aMIUIMTYZAbl. Takoe yCTAHOBIIEHHUE CIIEKTPA CIOKHOIO
3ByKa HAa3bIBA€TCS €ro TapMOHMYECKUM aHaIU30M. PaHbllle aHain3 3ByKa BBIMOJHSJICA C
MOMOUIbIO PE30HATOPOB, IMPEACTABISAIONINX CO0O0I Mojible Mmapbl pa3HOro pa3Mepa, KOTOphIe
UMEIOT OTKPBITBIM OTPOCTOK, BCTABIIIEMBIA B YXO, U OTBEPCTHUE C MPOTUBOIIOIOKHONU CTOPOHBI.
Jlns aHanu3a 3ByKa CyHIECTBEHHO, YTO BCAKUU pa3, KOIAa B aHAIU3UPYEMOM 3BYKE COAEPIKUTCS
TOH, 4acCTOTa KOTOPOTO paBHA YacTOTE pPE30HATOpa, MOCJIEIHUNA HAYMHAET TPOMKO 3BYy4YaTh B
3TOM TOoHe. Takue crocoObl aHanu3a, 0JIHAKO, OYEeHb HETOUHBI.

B Hacrosimee BpemMsi OHHM BBITECHEHBI 3HAUYUTEIBHO OOJie€ COBEPIICHHBIMH, TOYHBIMH H
OBICTPBIMHU 3JIEKTPOAKYCTHUYECKUMH MeTonaMu. CyTh MX CBOJIUTCS K TOMY, YTO aKyCTHYECKOe
Kosie0aHue CHavaia mpeoodpa3yercs B AJIEKTPUIECKOe KoJeOaHne C COXpaHEHUEM

TOl e (opmbl, a ciegoBaTeIbHO, HMMEIOIIee TOT JK€ CIEeKTp, a 3aTeM 3TO KojebaHue
aQHAJM3UPYETCsl DBJEKTpUYECKUMH MeTtogamMu. OAMH U3 CYIIECTBEHHBIX pPE3YJIbTaTOB rap-
MOHHMYECKOTO aHajHh3a Kacaercs 3BYKOB Hamieil peun. [lo TemOpy Mbl MOXeM y3HaATh Tojoc
yenoBeka. Ho yem paznuyaroTcsi 3ByKOBBIC KOeOaHusl, KOTJa OJUH U TOT XK€ YEIOBEK MOET Ha
OIHON W TOW XK€ HOTE pa3jiuuHble TJIacHbIE? Jl[pyruMu CIOBaMH, Y€M pa3IuvyaroTCsl B ITUX
CIIyJasiX MePUOJUIECKIE KOJIeOaHHs BO3TyXa, BEI3BIBAEMBIC TOJIOCOBBIM allapaToM MpU Pa3HbIX
MOJIOKEHUAX TYO U sI3bIKa U U3MEHEHUSX (POpPMBI OJIOCTH pTa U rI0TKU? OYeBUAHO, B CHIEKTPax
TJIACHBIX JIOJDKHBI OBITh KaKHe-TO OCOOEHHOCTH, XapaKTepHBbIC IS KaXKIOTo TJIAaCHOTO 3BYKa,
CBEpX Te€X 0COOEHHOCTEH, KOTOpBIE CO3/1al0T TeMOp rojioca JaHHOTO YenoBeka. ['apmMoHnueckuit
aHaJIM3 TJAcCHBIX MOJTBEPXKAAET HSTO MPEANOJIOKEHUE, a MMEHHO: TJIACHBIE 3BYKHU
XapaKTEepPU3YIOTCA HaJWYHEM B HMX CIEKTpax o0yiacTeid 0OepTOHOB C OOJIBIION aMIUIMTYIOMH,
npuuéM STHU OO0JIAaCTH JIeKaT I KaKIOW TJACHOW BCErJa Ha OJHUX M TeX € YacToTax
HE3aBUCUMO OT BBICOTHI IIPOMNETOTO IIIACHOTO 3BYKA.

3aoanue 1

KpymHbIil 10K 1b MOKHO OTJIMYUTH OT MEJIKOTO MO 00Jiee TPOMKOMY 3BYKY, BO3HUKAIOILIEMY MpU
yZnapax Karesnb o Kpbiy. Ha uém ocHOBaHa Takasi BO3MOKHOCTb?

OTBeT: rPOMKOCTH 3BYKa 3aBUCUT OT aMIUIUTY bl KosiebaHuil. bosiee KpymHble KAy BbI3bIBAIOT
OOJIBIIYIO AMIUTUTYY, Y€M MEIIKHE.

Tum Bompoca: co CBOOOTHBIM OTBETOM (OTKPBITHIN).

Kowmrmierenmus: HaydHOe 00OBSICHEHHE SIBIICHUH.

Tun HaydHOTO 3HAHUS: 3HAHUE COJAECPIKAHMS.

Kontekcr: okpy»xkaroias cpefa.

KorHuTuBHBINA ypOBEHB: CPETHUM.

3aoanue 2

B kakoll mocienoBaTENbHOCTH HA WIKajde JJIMH BOJH CIEAYeT PAacHOJIOKUTh AHANa3OHbI
CIBIIIIMMOTO 3BYKa, yIbTpa3ByKa v nH(ppazByka?

OtBetr: HamOOJbIIEH IIMHOW BOJIHBI 00JIafaeT WH(PA3BYK, Jajee CICAYeT CIBIIIUMBIA 3BYK.
HaumensInei [irnHON BOTHBI 00J1a1a€T yIBTPa3BYK.

Tumn Bonpoca: OTKPBITHIMN.

Komrmierenmus: HaydHOe 00OBSICHEHHE SIBIICHUH.

Tun HaydHOTO 3HaHUS: 3HAHUE COJECPIKAHMS.

Kontekct: okpy»xkaroias cpefa.

KorHuTuBHBINA ypOBEHb: HU3KHUM.
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3aoanue 3

["apMOHMYECKUM aHAIN30M 3BYKa Ha3bIBAKOT

A) ycTaHOBIIEHHE YKCiIa TOHOB, BXOASIIUX B COCTAB CIOKHOTO 3ByKa

b) ycranoBiieHre 4acTOT U aMIUTUTY/ TOHOB, BXOJISLINX B COCTAB CJIOKHOTO 3BYKa

IIpaBUIIBHBIN OTBET:

1) Tonbko A

2) Tonbko b

3)ulA,ub

4)uu A, Hu b

Pemenne: rapMOHMYECKMM aHaJIM30M 3BYKa HAa3bIBalOT YCTAHOBIIEHHE YacTOT WU aMILIUTY.
TOHOB, BXOJISIIIUX B COCTaB CJIOXHOIO 3BYyKa.

Orser: 2.

Tumn Bompoca: ¢ BHIOOPOM OTBETa (3aKPBITHIH).

Kommerenmus: HaydHOe 00OBSICHEHHE SIBJICHUH.

Tun Hay4HOTO 3HAHUS: 3HAHUE COJIEPIKAHUS.

KoHTeKCT: okpyxaromas cpeaa.

KorautusHbIl ypOBEHb: HU3KUH.

3aoanue 4

Kakoe ¢gusnueckoe siBICHHE JIEKHUT B OCHOBE AIEKTPOAKYCTUYECKOIO METO/1a aHAIN3a 3ByKa?

1) mpeoOpa3zoBaHme MEKTPUUECKUX KOJICOAHHMI B 3BYKOBBIC

2) paznoXeHue 3BYKOBBIX KOJeOaHHi B CIIEKTP

3) pe3oHaHC

4) npeoOpa3oBaHue 3BYKOBBIX KOJIEOAHUH B 3JIEKTPUUECKUE

Pemenne: wmaes >I€KTpPOaKyCTHYECKOIO METOJA aHajiu3a 3ByKa COCTOMT B TOM, 4YTO HC-
clieflyeMble 3BYKOBBIE KoyieOaHMs JEHCTBYIOT Ha MeMOpaHy MHUKpPO(OHAa M BBI3BIBAIOT €€
MepUoINUYecKoe TepemenieHne. MemOpaHa cBs3aHa C Harpy3Koi, CONPOTHUBIICHHE KOTOPOM
U3MEHSETCS B COOTBETCTBUH C 3aKOHOM IepeMeleHus: MeMOpaHbl. [10CKOIbKY CONMpOTHUBICHHE
MEHSETCS NPU HEU3MEHHOW CHJIE TOKA, MEHSETCS W HampshbkeHHue. ['0BOpAT, YTO MPOUCXOIUT
MOJYJISIIMSL  DIEKTPUYECKOTO CUTHajda — BO3HHUKAIOT »JJIeKTpuyeckue KoieOanus. Takum
0o0pa3oM, B OCHOBE 3JIEKTPOAKYCTHYECKOIO0 METOJa aHalu3a 3BYKa JIEKHUT IMpeoOpa3oBaHUe
3BYKOBBIX KOJICOAHUI B AJIEKTPHUECKUE.

Ortger: 4.

Tumn Bompoca: ¢ BHIOOPOM OTBETa (3aKPBITHIH).

Kommerennus: HaydHOe 00BSICHEHHE SIBJICHUM.

Tun Hay4HOTO 3HaHUS: 3HAHUE COJIEPIKAHUS.

KoHTeKCT: okpyxaromas cpeaa.

KorautusHbIl ypOBEHb: CpEAHUM.

3aoanue 5

MOHO 1M, WCHOJb3ys CHEKTP 3BYKOBBIX KONEOAaHUH, OTIMYUTH OJIUH TJACHBIA 3BYK OT
npyroro? OTBET MOSICHUTE.

OTBeT: MOXKHO.

OObsicHEeHHUE: TJIACHBIE 3BYKH XapaKTEPHU3YIOTCSA HATMYMEM B UX CIIEKTpax o0JjacTeil 00epTOHOB
¢ OOJBIION aMIUTUTYIOM, MPUYEM 3TH 00JACTH JIekKAT ISl KKIOW TJIAaCHOW BCETJa Ha OJHUX U
TEX € YacTOTaX HE3aBHCHUMO OT BBICOTHI MPOMNETOr0 IJACHOTO 3ByKa. KaKablii KOHKpPETHBII
TJIACHBIN 3BYK XapaKTEepPHU3yeTCsl YHUKAJIBHBIM, TOJIBKO €My IPUCYITUM HAOOpOM 00EpTOHOB U X
ammuntya. [lo Hamuuuio WM OTCYTCTBHIO ATHX OOEPTOHOB MOXKHO OTJIIMYUTH OJIMH TJACHBIN
3BYK OT JIpYyroro.

Tumn Bonpoca: OTKPBITHIMN.

Komnerennus: HayuHOE OOBSICHEHUE SBJICHHIA.

Tun HaydHOTO 3HaHUS: 3HAHUE COJECPIKAHMS.

Kontekct: okpy»xkaroias cpefa.

KorHuTuBHBINA YpOBEHB: BEICOKHIA.
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[Tocne Toro kak yyamuecs BBIIOIHAT 3aJaHMsI, OCYIIECTBIISETCS UX IPOBEPKA U OPraHU3yeTCs
JUCKYCCHS.
IPOBOJAT SKCIIEPUMEHT; 3HAKOMST YUUTEIIS C pe3yabTaTaMHu BHIIIOTHEHHOM paboThI.
[lens: onpenenuTs, rperoT JIM BAPEKKH.
I'unore3a: oTMeTHTE Balle NPEANOIOKEHHE:
BapEKKH IPEIOT;
BapEKKH COXPAHSAIOT MOE TEILIO.

Jlanee 3amoyHAIOT TaOJIHUILY.

Tabnuua

IIporuo3upyemasi MakcumasibHast BepHocThb
TeMIeparypa TeMIeparypa NMPOrHo3a

Temneparypa pyk

Temneparypa B
IIYCTBIX BapekKKax

Temneparypa pyk B
BapEKKAX

Jlanee aHaMM3UPYIOT MOTY4YEHHBIE JaHHbIE, OTBEYask HAa BOIPOCHI:
Yro sBIIETCS HICTOYHUKOM TEIIa B 3TOM 3KCHEPUMEHTE?
Ecnu BapexXku He BBIICISIOT TEIJIO caMu 1o ce0e, TO MoueMy B HUX Terio?
B 3aBepuienue 3Toro 3rana o0bSICHIIOT Pa3HUILY MEXY MPOU3BOICTBOM M COXpaHEHHEM TeIlja.

AHkera Juisl pacyéra UHAMBUIYAIBHOTO UHIEKCA KaYeCcTBA YPOKa
Bbi0epuTte nogxoasimue BaM yTBepsKAeHHS U MOACYMTANTE CyMMY 0aJ1710B

Ne YTBepxacHue 0 OamTOB 1 Oamn

1 Ha ypoke = HE aKTUBHO aKTUBHO
paboran

2 CBoeii paboToif Ha  HE JI0BOJICH JIOBOJICH
YpOoKe s

3 3a ypok s ycTal HE ycTall

4 Moé€ HacTpoeHne CTaJIo XyXe CTaJIo JIy4Iuie

5 Marepuain ypoka HE MOHSATEH MOHATEH

6 MHE Obu1 Oecrione  moJie3eH

3€H

CKy4eH  HHTEpeceH

TpYAEH  HE TPYAEH

9 CBs3b ypoka ¢ HE 3aMeTHa 3aMeTHa
JpYrdMH HayKamu

[o<BEN]

[Ipumep mpakTUYECKOro 3aaHus o Qu3mKe:

[Ipu onyckaHuuU B CTakaH C ropsiueid BOJIOM JE€PEBSIHHOM U aTFOMUHUEBOM JIOKEK

1) amroMuHIEBAs JT0KKa HarpeBaeTcs ObICTpee, TaK KaK MIIOTHOCTh AIFOMUHUS OOJIbIIIe

2) anroMUHHUEBas JIOXKKa HarpeBaeTcs ObIcTpee, TaK KaK TeIIONPOBOJHOCTD aTIOMUHUS BBIILE
3) mepeBsiHHAS JIOXKKA HarpeBaeTcs ObICTpee, TaK KakK IIOTHOCTD JIepeBa MEHBIIIE

4) nepeBsiHHASI JTO’KKA HarpeBaeTcs ObICTpee, TaK Kak TEIJIONPOBOJHOCTh A€pEBa HIKE

27




OrtBer: 2

Jlabopamopnan paboma Ne 1. 3akon Ilackana. Onpedenenue 0asnenusn HeudKocmu

Tun paéoTsl: mpakTHYecKas padora.

Lesn paGoThl: SKCIEPUMEHTAIBHO M3YYHTh 3aKOH [lackais; uccnenoBaTh U3MEHEHUS /1aB-
JICHUS! )KUJKOCTH C U3MEHEHUEM BBICOTHI CTOJNI0A KUIKOCTH.

3agaum padoTsI:

1) paccunTarh rHAPOCTATUYECKOE JABICHUE;

2) IOATBEPAUTH HA OCHOBAaHMM YKCIIEPUMEHTANIBHBIX JTaHHBIX 3aKoH Ilackans.
Oo6opyaoBaHue U MaTepPUAJIbI: KOMITBIOTED, TJIAHIIET WK cMapThOH, UG poBas J1abopaTopus
Releon ¢ narunkom abcomotnoro nasnenus 10 klla, mratus, MepHBIN TUIUHIAD, TPYOKa,
JMHEHKA.

OcHoBHbBIE CBe/IeHUs!

B 5KHIKOCTSX 4acTUIBI TOJBUKHBI, IOATOMY OHU HE UMEIOT COOCTBEHHOI (hopmbl, HO 00a-
JIAI0T COOCTBEHHBIM 00BEMOM, CONPOTUBIISIIOTCS CKATUIO M PACTSHKEHHIO; HE COMPOTUBIISIIOTCS
nedopManuu crBura (CBOMCTBO TeKydecTH). B mokosimieicsi )KUIKOCTH CYIECTBYET JBa BHJa
CTaTMYECKOI'0 JABJICHUS: T'MAPOCTaTUYECKOE W BHEIIHee. BciencrtBue NpuTsDKEHHsA K 3emiie
KUJKOCTb OKA3bIBACT JaBJICHHE Ha JHO M CTEHKU COCY/a, a TakKe Ha Teja, HaXOJsIIuecs BHY-
Tpu He€. JlaBneHue, 0o0yCIOBICHHOE BECOM CTOJI0A )KUIKOCTH, HA3BIBAIOT cUOPOCHAMULECKUM.
JlaBiieHue ®KUAKOCTH Ha Pa3HBIX BHICOTaX Pa3jMYHO U HE 3aBUCUT OT OPUEHTAIINH IIOIIAAKH, Ha
KOTOPYIO OHO IPOU3BOAUTCS.

[TycTh KMOKOCTH HAaXOOUTCS B HHJIMHAPUYECKOM COCYAE C IUlomanpio cedeHus S. BoicoTa
cTos0a JXUAKOCTH paBHa /. Vicnonb3ys hopMyny onpeneseHns AaBIeHHsI, MOXKHO 3aIUCATh:
pmgSShgSgh===__.(1)

W3 ¢opmynsl (1) BUIHO, YTO THAPOCTATUYECKOE AABICHHUE KUAKOCTH 3aBUCHT OT IUIOTHOCTU
] KMJIKOCTH, OT MOJYJsl YCKOpEHHS g CBOOOJHOTO MaJeHHs U OT TIyOWHBI A, Ha KOTOPOMH
HAXOJUTCS paccMaTpuBaeMas Touka. [ mapocraTuyeckoe JaBiieHUE HE 3aBUCUT OT (POPMBI CTOJI-
0a >xunkoctd. I'myOuHa 4 OTCUMTHIBAETCS IO BEPTUKAIU OT paccMaTpUBaeMON TOUKH J0 YPOBHS
CBOOOTHOW IMOBEPXHOCTH KUAKOCTH. B YCIIOBUSIX HEBECOMOCTH T'HJIPOCTATUYECKOE JABIICHHE
OTCYTCTBYET, TaK KaK MPH 3TUX YCIOBUSAX KUJIKOCTh CTAHOBUTCSI HEBECOMOH.

Brewnee oasnenue (pBH) XapaKTepU3yeT CKATHE KUAKOCTH IMOJ IEHCTBUEM BHEUIHEW CHUJIIBI
(FBH). Ero 3Ha4eHne MOKHO paccuuTaTh 1Mo ¢hopmye:
pFSBHBH (1.

[Tpumepamu BHEUIHETO JaBJICHUS SIBISIIOTCS aTMoc(hepHOe NaBieHHe U JaBlIeHHE, CO3/aBa-
€MO€ B TH/IPABIMYECKUX CHCTEMAX.

®panny3ckuil yu€énsiii b. [lackanb ycTaHOBWII, UTO KUJIKOCTH W Ta3bl MEPENaOT OKa3bIBae-
MOE€ Ha HUX JIaBJICHHE OJMHAKOBO IO BCEM HampaBlieHUsAM. J[aHHOE yTBEp)KICHHE Ha3bIBAIOT
3axonom llackana.

Jns  u3MepeHHs JaBICHHS, CO3AaBa€MOr0 O KUJKOCTSMU WIM Ta3aMH, HCIOIb3YIOT
MaHOMETpHI. VX KOHCTpyKIIMK BecbMa pa3HOOOpa3HBI.

Texnuka 0e30macHOCTH

[Tpuctynas K BBITOJIHEHUIO TaOOPaTOPHOI pabOThl, BHUMATEILHO 03HAKOMBTECH C IIENIAMU U
o0opynoBanueM. BHUMaTeNbHO CiylIaiiTe U BBIIOIHANWTE TPEOOBAHMS YUUTENS, HE MOJIb3YHTECh
npudopamu 06e3 ero paspenieHus. AKKypaTHO oOpaliaiTech CO CTEKISTHHBIM HHBECHTAPEM.

HNHcTpyKUIMA M0 BHITOJTHEHUIO

1. 3yunTe OCHOBHBIE CBEICHUSI.

2. Cobepure 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY MO PHCYHKY.

3. IloaxirounTe NAaTYNK JaBJICHHUS.

4. 3amyctute mporpammy s m3mepenuii Releon Lite. BeiGepure mnis natuvka naBieHUs
nuanasoH «llay. 3amyctuTe cOop nanupx Haxkatuem kHonku Ilyck.

5. 3anosiHUTE MEPHBIIN LIJIMH]IP BOJOH.
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6. 3anumuTe MOKa3aHMs JaTurKa TaBJICHHUS B TaOJIHUITY.

Tabauya
Ne n/m JlaBjieHue 1mo IlnoTHOCTH BbicoTa ot PacuéTtHoe
AaT4YMKy p, Ila JKHAKOCTH L], KOHIa TPYOkM  naBJienme p, Ila
Kr/m3 J10 TIOBepPX-
HOCTH

JKHIAKOCTH I, M

7. Beraucnute naBnenue mno ¢popmyie (1). Pe3ynapTaTe! 3anummTe B TaOIUILY.
8. IloBTopuTe 1. 6 1 7, MOrpy3uB TpyOKY B MEPHBIN IMIMHIP HA IPYTYIO TIyOHHY.
9. OTBeThTE HAa KOHTPOJbHBIE BOIIPOCHI, BHIMOJIHUTE 3aaHus U cPOPMYITHPYIHTE BHIBOIBI 1O
pe3yabTaTaMm J1abopaTopHOU PabOTHI.
A 3HaeTe JIM BbI, YTO ...7
OOb1uHO B Kpatkoi ouorpaduu b. [Tackans He yTOMHHAIOTCS HEKOTOPbIE HHTEPECHBIE IO
POOHOCTH O TOM, KaK OH BOOOIIE YBIEKCS Ppu3nkoil. CIydriock 3TO OYEHb PAaHO — KOTJa eEMY
obu10 11 er. OmHax bl 32 00€70M OH 3a/IeJ CTOJIOBBIM MPUOOPOM (hassHCOBOE OJIFO/I0, B €T0
3aMHTEpecoBaja Mpupoja 3ByKa, KOTOPbII OH IIPHU 3TOM yciblmai. Torja OH BBIIOJIHUI CEPUIO
HKCIIEPUMEHTOB, PE3YyIbTAThl KOTOPBIX U3JIOKHII B CBOEH MepBoi HayuHoi padore «Tpakrat o
3Bykax» (1634—1635)
Komnnexm conymcmeyoujux 31eMeHmos 01 IKCREPUMEHM 08 NO ONMuKe
O6opynoBanue (puc. 1):
1. Cobupatomas imn3a JI1, pokycHoe paccrostare koropoit £1 = (100 £ 10) mm.
2. JIunerika pmHOM 300 MM ¢ MHJJTUMETPOBBIMU JETICHUSIMHU.
3. DkpaH.
4. Hanpasisirornasi (OnTHUYECKasi CKaMbsl ).
5. lepxarens I dKpaHa.
6. MctouHnk nuTanus mocTosTHHOTO ToKa (5,4 B).
7. CoemMHUTENbHBIE TPOBOA.
8. Kimrou.
9. Jlammia Ha geprkarerne.
10. Cnaitig «Mojenb npeaMeTa.
Omnpenenenne ONTHYECKOH CHIIbI JINH3bI
Hcnonp3ys coOuparoIyo JIUH3Y, SKpaH, TUHEHKY, COOEpUTE IKCIIEPUMEHTAIbHYI0 YCTAHOBKY
JUISL OLIPEJIENIEHNS] ONITUUECKOM CUJIBI TMH3bI. B KauecTBe MCTOYHMKA CBETA UCIIONIB3YHTE CBET OT
YIANEHHOTO OKHA.
B 0.1aHKe OTBETOB:
1) cnemaiiTe puCyHOK SKCIIEPUMEHTAILHON YCTAHOBKHU;
2) 3anumute Gopmymy i pacuéTa ONTHIECKON CHUITBI JIMH3BI;
3) yKaxxuTe pe3yabTaT u3MepeHus: (POKyCHOrO PacCTOSTHUS JINH3bL;
4) 3anMIINTE YNCIEHHOE 3HAYEHUE ONTHUUECKOMN CHUJIIBbI JIMH3BI.
Oo0Opa3zen BO3MOKHOTO BbIIIOJIHEHUSA
HccnenoBanue cBoiicTB H300paKeHUs
Hcnone3yst coOuparomiyro JUH3Y, SKpaH, JaMIy Ha IMOJCTaBKe, UCTOUYHUK TOKAa, COCAUHHU-
TEJIbHBIE TIPOBOJA, KITIOY, JIMHEHKY, COOEpUTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY ISl MCCIIeI0Ba-
HUSI CBOMCTB M300paKE€HUSs, MOJYYEHHOTO C MTOMOIIBI0 COOMpArOIell JTUH3BI OT JaMIlbl, KOTOpas
pacmosoKeHa OT LEHTPa JIMH3bI HA PacCTOSIHUM 15 cM.
B 0s1aHKe 0OTBETOB:
1) cnemaiite cxeMaTH4eCKUH PUCYHOK SKCIIEPUMEHTAIBHOW YCTAaHOBKM Uil HaONIONEHUS
M300paKeHUs JIAMIIbI, TOJTYYEHHOTO C MTOMOIIbI0 COOMpPAIOIIeH JTHH3BL;
2) mepenBuras 3KpaH, MOJyYUTe YETKOE M300paKEHUE JIAMITBI U M3MEpPhTE PACCTOSHUS OT
JaMIIbl 0 JIMH3BI U OT JIMH3BI J0 YKpaHa,
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3) copmynupyiiTe BEIBOJ O CBOMCTBaX M300paXkeHUs (MHUMOE WM JAeHCTBUTEIHHOE,
YMEHBIIEHHOE WM YBEITUYEHHOE, IPSIMOE WU NEPEBEPHYTOE)
Oo0pa3en BO3MOKHOT0 BBITIOJTHEHUS

1))

Cxema SKCIepUMEHTAIbHON YCTAaHOBKH.

OKpaH
Jlamma
dl
d2
0
2) Usmepenue paccrosauit: d1 = 15 cm; d2 = 10 cm.

3) CroiicTBa N300paKeHUS: ICUCTBUTEIHHOE, YMEHBIIIEHHOE U MIEPEBEPHYTOE.

Ilpumepnvle memvl npoeKmHvIX padom
7 Kjacc

1.

O 0O L B W

11

12.
13.
14.

15

I/ISMepeHI/IC q)HBI/I‘ICCKI/IX XAPaKTCPUCTHUK JOMAIITHUX KUBOTHBIX.

. [IpuGops! o pu3nuke CBOUMH pyKaMH.

. KapToTeka onbITOB 1 3KCIIEPUMEHTOB 10 (PU3UKE.
. ®u3nKa B UTPyIIKaAX.

. I'ne xxuBET anexkTpuuecTBo?

. ATMOocdepHOe TaBieHHe Ha APYTUX IJIaHEeTax.

. Du3nKa B CKa3Kax.

. [IpocTeie MexaHM3MbI BOKpPYT Hac.

. [louemy macio B Bojie HE TOHET?

10.

[TapycHUKH: UCTOPHS, IPUHLIMIT ABHKEHHSL.

. Onpenenenue WIOTHOCTH TeTpanHoi Oymaru u cootBercTBre e€ ['OCTy.
Mudsl 1 nereHibl GU3HKH.

Jlerennia 00 OTKPBITUH 3aKOHA ApXUMena.

Kak onpenenuts BbICOTY JiepeBa C IOMOLIbIO MOAPYYHBIX CPECTB?

. UccnenoBanue kodpduirenTa TpeHus 00yBU O Pa3InYHYIO TTOBEPXHOCTb.
16.
17.
18.
19.
20.
21.
22.

N3MepeHne mIOTHOCTH Tela YeIOBeKa.

N3mepenue BBICOTHI 3/1aHUS Pa3HBIMU CIIOCOOAMHU.
N3MepeHne BpeMeHH peakiii MOAPOCTKOB U B3POCIIbIX.
3uma, (hr3MKa U HAPOIHBIC TPUMETHI.

JIpIXxaHue ¢ TOYKHU 3pEHUS 3aKOHOB (DHU3HKH.

JleficTBHE BBITAIKMBAIOIIEH CUJIBI.

ApxumenoBa cujia U 4eJIOBEK Ha BOJE.

23. ArperatHoe COCTOSIHUE JKEJl€.
8 kiace

1.

O 0O L B~ W

ApTepuanbHOE 1aBJICHUE.

. ATmMoc(hepHOe TaBJICHHE — TTOMOITHUK YEIOBEKa.

. Bia>xxnocTh Bo3/lyxa u €€ BIUSHHE HA )KU3HEACITEIbHOCTh YEJI0BEKA.
. Biiustaue 6my>xaro1iero Toka Ha KOppO3UI0 MeTalla.

. Biiustnue BHENTHUX 3BYKOBBIX pa3Ipa)kUTENeH Ha CTPYKTYPY BOBL.

. Biusgane MarauTHON akTUBAIlMU HAa CBOMCTBA BOJILI.

. Bnusinue o0yBU Ha ONOPHO-/IBUTATEIbHBIN armapar.

. Bo3aelicTBre MAarHUTHOIO IO/ Ha OMOIOTHYECKHE OOBEKTEHI.

. BeipamuBanue KpUCTaIIOB U3 PACTBOPOB Pa3IUYHBIMU METOJAMHU.

Ipunoowcenue 6

10. BeipamuBaHue KpUCTANIOB TOBAPEHHOM COJIM M caxapa U U3y4eHHe uX (pOpMBI.

11
12

. I'ma3. [ledexTt 3peHus.
. 3aHUMaTeNnbHbIe (U3NYECKHE OMBITH y BaC JI0Ma.
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13. 3MepeHune mI0THOCTH TBEPABIX TENl Pa3HBIMH CIIOCOOAMH.
14. I3mepenne cUibl TOKa B OBOIIAX M PPYKTaxX.
TOYHOCTBIO.
16. UccnenoBanre HCKYCCTBEHHBIX HCTOYHUKOB CBETA, IPUMEHSAEMBIX B IIKOJIE.
17. I3yuenune npuyrH U3MEHEHHUS BIQXKHOCTH BO3/1yXa.
18. Ucnapenue B npupoJie U TEXHHUKE.
19. UcnapeHue 1 BIaXKHOCTb B KU3HU JKUBBIX CYIIECTB.
20. Ucnapenre 1 KOHJAEHCAIMS B )KUBOM IPUPOJIE.
21. Ucnonw3zoBanue s3neprun ConHila Ha 3emIie.
22. VccnenoBaHue IBUKEHUS Kalellb )KUAKOCTU B BA3KOU Cpelie.
23. UccnenoBanue 3aBUCUMOCTH aTMOC(HEpPHOT0 TaBICHUS U BIAXKHOCTH BO3AyXa OT BBICOTHI
KOHTPOJbHOW TOYKH.
24. VccnenoBaHue 3aBUCHUMOCTU 3JIEKTPUUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT TeMIle-
paTypsl.
25. UccnenoBanue U u3MepeHUe TEMIIEpaTyphl MUIABJICHUS )KUJIKUX CMECEH.
9 kJaacce
1. BiiusiHue 3Byka Ha KUBbIE OPTaHU3MBI.
. BiinsiHue 3ByKOB M IyMOB Ha OPTaHU3M YEJIOBEKA.
. 3ByKOBOH PE30HAHC.
. I3yuenue paauarimoHHOM U SKOJIOTUYECKOW 0OCTAHOBKH B BallleM HACEIEHHOM ITyHKTE.
. I3yueHue cBOMCTB J€KTPOMArHUTHBIX BOJIH.
. NHepuyns — nprymHa HapyleHus MPaBUJl JOPOKHOTO JIBHKECHHUS.
. IHTepakTUBHBIN 3a1a4HUK IO OJHOW U3 TeM Kypca (PU3UKH.
. NoHmn3anus Bo3tyxa — MyTh K JOJITOJIETHIO.
10. UccnenoBanue korppuienTa TpeHns 00yBH O Pa3InYHYI0 TTOBEPXHOCTb.
11. UccnenoBanne MeEXaHNYECKUX CBOMCTB NOJUATHUICHOBLIX IAKETOB.
12. UccnenoBanrie mOBEpXHOCTHOTO HATsHKeHUs pacTBopoB CMC.
13. UccnenoBanue pactipocTpaHEHHs yIbTPa3ByKa.
14. VccnenoBaHne CBOMCTB KaHIEIAPCKON CKPETIKH.
15. HccnenoBanue cpaBHUTENBHBIX XapaKTEPUCTHK KO3 UIIMEHTa TPEeHUs Ui pa3IudHbIX
MaTepUaoB.
16. UccnenoBanue TEIION30JIUPYIOMIMX CBOMCTB Pa3IMYHBIX MATEPHAIIOB.
17. cropust co3naHus JaMIIOYEK.
18. UcTopust pa3Butus TenedoHa.
19. Kak ynpaBisiTh paBHOBECUEM?
20. Kakoe Heb60 romyboe! OTuero ono takoe?

0 31 O\ L W

Kapra onenxkn UUII yuennka «__ » KJjacca To
B
Tema A
PykoBoguTens pu
UJteHbI aTTECTAIIMOHHOW KOMUCCUU (IKCTIEPTHI): b

¢ H 034 SN O WO R U
MO EEgZ® 48 O

Kpumepuii 1.1. Ilonck, 0TO0p U aIeKBATHOE MCI0JIb30BaHHE HH(OPMAIIMHT b
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Pabora comepXuT He3HAYUTEJNBHBIH 00beM 1oaAXo A1el nHpopMaIu u3 1
OrPAaHUYEHHOI0 YKCJIA OJHOTHIIHBIX HCTOYHUKOB
Pabota coep>XuT A0CTATOYHBIH 00BeM MOIXOASIIEeH HH(OPMAIIUK U3 OJHOTUITHBIX | 2
HCTOYHUKOB

Pabota comepxut A10CTATOYHO MOJHYI0 HHPOPMAIIHIO 13 Pa3HO00Pa3HBIX 3
HCTOYHUKOB

Kpumepuii 1.2. IlloctanoBKa nmpo0JieMbl

[IpoGnema copmyaupoBaHa, Ho Tunore3a orcyrcrByeT. [lian aelcTBuii 1
(pparmMeHTapHBbIi.

[IpoGnema chopmynupoBaHa, 000CHOBAHA, BBIIBUHYTA TUTIOTE3a (THIIOTE3bI), HO 2
TJIaH JICUCTBUH 10 JIOKA3aTeNIbCTBY/OMPOBEPKEHHUIO THIIOTE35I HE MOJTHbII

[IpoGnema chopmymnupoBaHa, 000CHOBaHA, BBIIBUHYTA TUTIOTE3a (THIIOTE3bI), JaH 3

MOAPOOHBIN IJIaH ACHCTBUHN O TOKA3aTEIHCTBY/OMPOBEPKEHUIO THITOTE3bI
Kpumepuii 1.3. AKTYyaJabHOCTb M 3HAYHUMOCTD T€MbI MPOEKTA
AKTYaJlbHOCTH TEMbI IPOEKTa U €€ 3HAUUMOCTD ISl yI€HHUKa 0003HAUEHBI 1
dbparMeHTapHO HA YPOBHE YTBEPKIEHUIH
AKTYalnbHOCTh TEMbI IPOEKTA M €€ 3HAYUMOCTD I YU€HHKa 0003HAaY€Hbl HA YPOBHE | 2
YTBEPKJICHUI, TPUBEICHBl OCHOBAHMS
AKTYalbHOCTh TEMbI IIPOEKTA U €€ 3HAYUMOCTb PACKPHITHI U 00OCHOBAHBI 3
MCYEPIIBIBAIOIIE, TEMA UMEET aKTyaJIbHOCTh U 3HAUMMOCTh HE TOJIBKO JIJIsl YUEHHUKA,
HO U JUIs IIKOJIBI, TOPOJIa.

Kpumepuii 1.4. Ananu3 xona padotbl, BbIBOJAbI H NEPCNEKTHBBI

AHaJn3 3aMEHEH KPATKUM ONUCAHUEM XOa U MOpsIKa paboThI 1
[IpencraBieH pa3BepHyThIid 0030p paObOTHI MO JOCTHKEHUIO IIEJICH, 3asBJIECHHBIX B 2
IIPOEKTE
[IpencrapiieH ncYepNbIBAOIIMEI AHAJIN3 CUTYalU, CKIabIBABIINXCS B X0JI€ 3
paboThI, cAeNaHbl HEOOXOIMMBIE BHIBOJIBI, HAMEUEHBI TEPCIIEKTUBBI PAOOTHI
Kpumepuit 1.5. JInunas 3auHTEPECOBAHHOCTH ABTOPA, TBOPYECKHIi MOX0/1 K padoTe
Pabora ma6aoHHasi. ABTOp IPOSIBIII HE3HAYMTEIbHbII HHTEpec K TeMe IPOEKTa, 1
HO HE MIPOJEMOHCTPHUPOBAII CAMOCTOSITEIILHOCTH B paboTe, HE NCIOJIb30BAJ
BO3MO>KHOCTH TBOPYECKOI'0 IOJIX0a

Pabora camocTosiTenpHasi, IEMOHCTPUPYIOIIAs Cepbe3HYI0 3aMHTEPEeCOBAHHOCTD 2
aBTOpa, MPEANPHUHSTA MONbITKA MPEICTABUTH JIMYHBINA B3IJISI/I HA TEMY MPOEKTAa,
IPUMEHEHBI 3JIeMeHThI TBOPYeCTBA

Pabota oTnnyaercs TBOPUYECKUM MOAX0A0M, COOCTBEHHBIM OPUTHHATbHBIM 3
OTHONICHHEM aBTOpa K UJiee MPOeKTa

Kpumepuii 1.6. I1one3H0cTH U BOCTPEOOBAHHOCTH MPOAYKTA
[IpoexTHBI! TPOAYKT MOJIe3€eH Mocjae J0Ppad0TKH, KPYT JIML, KOTOPHIMUA OH MOKET 1
OBITH BOCTpEOOBaH, YKa3aH HESIBHO
[IpoekTHBIN TPOAYKT MOJIe3€eH, KPYT JIML, KOTOPBIMUA OH MOXET OBITh BOCTpeOOBaH | 2
yka3zaH. Ha3zBaHbl noTeHuMa bHbIE NOTPEOUTEIH H 00JIaCTH MCII0JIb30BAHUSA
NMPOAYKTA.

[TponyKT moJie3eH. YKa3zaH KpYr JIMI, KOTOPBIMHA OH OYyJE€T BOCTpEeOOBaH. 3
CdopmynupoBaHbl peKOMEHIAIUH 110 UCTIOIH30BAaHUIO TTOTYYEHHOTO MPOIYKTa,
CIUTAHUPOBAHBI 1€ CTBHUS MO €ro NMPOoJABUKEHHI0

Kpumepuit 2.1. CooTBeTcTBHE BHIOPAHHBIX CNIOCOO0B PA0OTHI 1I€JIH U COIEPKAHUIO MPOEKTA

YacTb UCHONB3YEMBIX CIIOCOO0OB pabOTHI HEe COOTBETCTBYET TEME U eI MTPOEKTa, 1
I[EJIM MOTYT OBITH JTO KOHIIA HE JIOCTHUTHYTHI
Vcnonb3oBaHHbIE cTOCOOBI pabOTHl COOTBETCTBYIOT TEME U IIEJIM TPOEKTa, HO 2
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SBIISIOTCS HEOCTATOYHBIMH
Crioco6b1 paboTHI 0CTATOUYHBI M HCIIOJIB30BAHbI YMECTHO U 3 (peKTHBHO, Hean 3
NMPOEKTA JOCTUTHYTHI

Kpumepuii 2.2. I'1y0uHa pacKpbITHSI TEMbI IIPOCKTA

Tema npoekTa packpbiTa GparMeHTaApHO

Tema npoekTa packpsiTa, aBTOp MOKa3ajl 3HAaHWE TEMbI B pAMKAaX HIKOJIbHOMI
NPOrpaMMbl

Tema npoekTa pacKpbITa HCUEPITBIBAIOIIE, ABTOP MPOJEMOHCTPUPOBAII I1y0OKHe 3
3HAHHUS, BBIXOSIIIINMeE 32 PAMKH LIKOJbHOH MPOTrpaMMbl
Kpumepuii 2.3. KayecTBO NPOEKTHOI0 MPOAYKTA
[IpoeKTHBIN NPOAYKT HEe COOTBETCTBYET 0OJILIIMHCTBY TPEOOBAHUI KaueCcTBa 1
(acTernka, y1o0CTBO MCIIOIB30BaHMS, COOTBETCTBHE 3asIBJICHHBIM IIEJISIM)
[TpoAyKT He MOJIHOCTBIO COOTBETCTBYET TPEOOBAHUSM KauecTBa 2
[TpoyKT MOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSAM KadyecTBa (3CTETUYEH, yI00CH B | 3
UCIIOJIb30BAaHUH, COOTBETCTBYET 3as1BJICHHBIM LIEJISIM)

Kpumepuii 2.4. cnioJib30BaHue CPEACTB HATVISIAHOCTH, TEXHUYECKHUX CPEICTB
CpenctBa HarnsAHOCTH, B T.4. TCO Hcnonb3ytoTest pparMeHTapHO, HE BbIICPIKaHbI 1
OCHOBHbIE TpeOOBaHUs K AU3aliHy Mpe3eHTAlNH
CpeactBa HarnggHOCTH, B T.4. TCO HCHOIB3YIOTCS, BBIAEPKAHBI OCHOBHBIE 2
TpeOoBaHUS K AU3aiiHy Mpe3eHTAllH, OTCYTCTBYET JIOTHKA M0Jja4d MaTepuasa, HeT
COI'JIACOBAHHOCTHU MEXAY Mpe3eHTalel U TEKCTOM JI0KIa1a

CpeactBa HarnggHOCTH, B T.4. TCO HCHOIB3YIOTCS, BBIAEPKAHBI OCHOBHBIE 3
TpeOoBaHUS K AU3aiiHy Ipe3eHTAIMH, [T0/1ada MaTepHala JIOTUyHa, MPe3eHTaIus 1
TEKCT JIOKJIAJIa MOJHOCTHIO COTJIaCOBAHbBI

| 3. Cpopmmpoannocts peryastmpupi nefieremii [ |
Kpumepuii 3.1. CoorBeTcTBHE TPeOOBAHNAM 0OPMIICHNSI MMCbMEHHON 4acTH
[TpennpuHATH NONBITKUA 0OPMHUTH PaOOTY B COOTBETCTBUH C YCTAHOBICHHBIMU 1
IpaBUJIAMH, IPUAATH € COOTBETCTBYIOUIYIO CTPYKTYPY
[TucemenHast yacTh paboThl 0OpPMIIEHA C OTIOPOM HA YCTAHOBJIEHHbIE IPaBUJIAMU | 2
HOPSIIOK M YETKYIO CTPYKTYPY, JOMYIIEHbl He3HAUUTEIbHbIE OIIMOKH B 0)OPMIICHUU
Pabora oTnuuaercs 4eTKUM U IPaMOTHBIM OOpPMIIEHHEM B TOYHOM COOTBETCTBHH | 3
C YCTAHOBJICHHbIMHU NPaBUJIAMHU

Kpumepuii 3.2. TlocTaHOBKA 1ieJ1H, INIAHMPOBAHME NYTEH ee J0CTHKeHHUS
Heab chopmynupoBana, 000CHOBaHA, IaH CXeMATHYHbII IJIAH ee JOCTHKEeHH S 1
Lenb chopmynrpoBaHna, 060CHOBaHA, IUTAHUPOBAHHE JESITEIHLHOCTH COOTHOCUTCS €
€cO0CTBEHHBIM KH3HEHHBIM ONBITOM, 33J1a4H PEATN3YIOTCS NMOCJIeI0BATEIHLHO

DN | —

Lenb chopmynrpoBaHa, 4eTKO 000CHOBAHA, 1aH MOAPOOHBIN NJIaH e 3
JOCTUKEHUS], CAMOCTOSTEIHHO OCYIIECTBIISIET KOHTPOJIb H KOPPEKLHI0

ACATCIIbPHOCTHU

Kpumepuit 3.3. Cuienapuii 3aiuthl (JIOrMKa W3J10:KeHHUs1), TPAMOTHOE NMOCTPOEHHE T0KIaaa
Tema u conepkaHue IpOEKTa PaCKPhITH (pPparMeHTapHO, JaHO CPABHEHHE 1

0’KHJJA€MOT0 U TIOJy4YEHHOTO PE3yJIbTaTOB
Tema u conepkaHue MPOEKTa PACKPHITHI, MPEJCTABICH Pa3BePHYTHIH 0030p padoThl | 2
10 TOCTIKEHUIO 1IeJIeH, 3asBJICHHBIX B POEKTE
Tema u cozepxanne IPOEKTa pacKpbIThI. [IpeacTaBieH aHaau3 CUTyaluu, 3
CKJIaAbIBABIINXCA B XO€ paGOTBI, CACJIaHbI H€O6XOI[I/IMBIG BbIBOJbI, HAMCUYCHBbI
MEePCIEKTUBBI PAOOTHI

Kpumepuii 3.4. CobroaeHue perjiaMeHTa 3aluThl (He 0oJiee 5-7 MUH.) M CTeNleHb
BO3/1eiiCTBHSI HA AYAUTOPHIO

Matepuan U3J10KEeH ¢ y4eTOM pPEerjaMeHTa, OJIHAKO aBTOPY He YAaJI0Ch 1
3aMHTEPECOBaTh ayTUTOPHIO

33



ABTOpY yJQJIOCh BbI3BaTh HHTEPEC ayJUTOPHH, HO OH BbINIEJ] 32 PAMKHM perjiamMeHTa | 2

ABTOpY yJQJIOCh BBI3BaTh HHTEPEC AYAMTOPHH M YJIOKUTHCS B perJiaMeHT 3

Kpumepuii 4.1. YeTKOCTb 1 TOYHOCTh, YOEAUTEJBbHOCTH H JIAKOHUYHOCTh

COZIepKaHUE BCEX DIIEMEHTOB BBICTYIUICHHS JAIOT IIPEACTABIIEHUE O IIPOEKTE; 1
IPUCYTCTBYET KYJIbTYpa peuH, HAOII0JAI0TCS HEMOTUBUPOBAHHbIE OTCTYIIJICHUS OT
3asBJICHHOM TEMBI B X0J1€ BBICTYIICHUS

CoJIepKaHUE BCEX DJIEMEHTOB BBICTYIUICHUS JAIOT IIPEICTABICHUE O IIPOEKTE; 2
IPUCYTCTBYET KYJIbTypa peur, HEMOTUBUPOBAHHbBIE OTCTYIJICHUS OT 3asBJIECHHON
TEMBbI B XOJI€ BBICTYIIJICHUS OTCYTCTBYIOT

COJIep’KaHuE BCEX JIEMEHTOB BBICTYIUIEHUS JAlOT IPEICTABICHUE O IIPOEKTE; 3
Ha0JI01aeTCsl MPABUIILHOCTh PEYU; TOYHOCTh YCTHOM M MUCbMEHHOM peun; YeTKOCTh
peuH, JTaKOHU3M, HEMOTUBUPOBAHHBIE OTCTYIUIEHUS OT 3asBJICHHON TEMBI B XOZE
BBICTYIUICHUS OTCYTCTBYIOT

Kpumepuii 4.2 YMeHue 0TBe4aTh HA BONPOCH], YMEHHE 3aIMIIATH CBOI0 TOYKY 3peHUs!

OTBeTHI HA TOCTABJICHHBIE BOITPOCHI OJHOCIOBHBIE, HEYBEPEHHBIE. ABTOP HE MOXKET | 1
3allIMILIATh CBOIO TOYKY 3pEHUS

ABTOp yBEpPEHHO OTBEYAET Ha MOCTABJIEHHBIE BOIPOCHL, HO HE 10 KOHIIA 2
00OCHOBBIBAET CBOIO TOUKY 3PEHHUS
ABTOD MPOSBIIAET XOpOLIee BlIaJieHHEe MaTEpUaIOM, YBEPEHHO OTBEYAeT Ha 3

NIOCTaBJIEHHBIE BOIIPOCHI, I0KA3aTENIHO U Pa3BEPHYTO OOOCHOBBIBAET CBOIO TOUKY
3pEHMSI

Kpumepuii 4.3. YMeHne ocymiecTBJIATH y4eOHOe COTPYAHNYECTBO B IpyIIie, ¢
PYKOBOIHMTEJISIMH MPOEKTA

—_—

CBOEBpPEMEHHO BBINOJIHAET YKa3aHUs pyKOBOIUTEIS

PaGoraer B rpyrmie CBEpCTHIUKOB, OKa3bIBaE€T B3aUMOIIOMOIIIb, 33/1a€T BOIIPOCHI, 2
HE0OXOUMBIE Ui OpraHU3aluu COOCTBEHHON AESITENbHOCTH

Pabotaer B rpyrie cBepCTHUKOB, OKa3bIBACT B3aMMOIIOMOIIb, BRICTPAUBaET 3
MPOAYKTUBHOE B3aUMOJCHCTBHE CO CBEPCTHUKAMU U B3pOCTbIMU. MOXKeT OpaTh
WHUIIUATUBY Ha ceOsl.

Opranusyet yueOHOE COTPYAHHUYECTBO CO CBEPCTHUKAMHU U B3POCIIBIMH,
CaMOCTOSITEIILHO OIPEIeisAeT ead U (PYHKIIMN YyIaCTHUKOB, YCICIIHO CIPABIISACTCS C
KOH(MJIMKTHBIMU CUTYAIlUSIMUA BHYTPH TPYIIITHI

Cymma 0aJ1510B

HUTOI'O (cpeanee 3HaUeHHE)

Kpurepun orieHMBarOTCS pyKOBOIUTENIEM

MIPOEKTA M aTTECTAIIMOHHOW KOMHCCHEH: YPOBEH | KOJHUYECTBO
0 GayIOB — HU3KHIA YPOBEHB; b BAJIJIOB

1 6amt — 6a30BBI YPOBEHB; Hwuzkni MeHee 26

2 Oania — MOBBIIIEHHBIA YPOBEHB; ba3oBsrit 26 — 33 GaimioB

3 Oayta — BEICOKUH YPOBEHb. TMoBbimen | 34—40 6amIoB
[TonyueHnbIe OATBI IEPEBOMATCA B OLUEHKY | 1o o

B COOTBETCTBHUU C TaOJIUIICH (CM. cIipaBa). Bricoknii | 41—51 6ammoB

AHKeTa U1l poAuTesell B HaYajle y4eOHOro roaa.
HN3y4veHue ya0BJETBOPEHHOCTH POAUTEICH 1eATEIbHOCTHI0 00Pa30BaTeJIbHOI0
YUpesKAeHHUs.
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1. Yro, ma Bam B3rusa, mnocnocodcTBoBasio BbIOOPY Bamm m Bammm pebeHkom
o0bequHeHnst «@u3uKa AJ1s1 Oyaymmx npogeccuoHaaoB»?

A. PexomeHnpanuuu apy3ei ¥ 3HaKOMBIX;

b. Kenanue pebenka;

B. Peknama 10MOIHUTENBHOTO 00pa30BaHuUS;

I'. bau3octs oT moMma;

J1. KauecTBO yciyr v rapaHTUpYEMBIH pe3yJIbTaT;

E.npyroe

2. Pexiyiama U3 KaKMX HCTOYHHMKOB NpHBJeKkIa Bane BHuManue B 0oJib1eil crenenun?
A. Pexnama B mikoJie

b. UnTepner

B. CoBeTbl 3HaKOMBIX

I'. dpyroe

3. 3nakombl Ju Bbl ¢ mporpammoii, mo koropoii Oyner 3aHuMarbcs Bam peOeHok B
o0beIuHeHNH ?

A. Jla;

b. Her;

I'. B kakoii-To cTeneHu

M. 3aTpyIHAIOCH OTBETHUTD.

4. UYro wm™oxer mnpuBieub Bac B mnegarore BbIOpaHHOro Bamum o00beguHeHUsI
JOMOJHUTEJIbHOT0 00pa3oBaHus?

A. Tlpodeccuonanuzm

b. UaTemmreHTHOCTE

B. BpICOKMI pEUTHHT CpeaM IPYTUX NEAAroros

I'. Yro-To eme

AHKeTa VI poAuTeseil B KOHIEe y4eOHOro roaa.

HeJ’[LI Y3HaTb, BBIIBUTH YPOBCHb BaI/IHTepeCOBaHHOCTH n yI[OBJIeTBOpeHHOCTI/I pOI[I/ITeJ'IGI\/’I
JeATeTLHOCTBI0 00beTMHECHHS «DU3HKA I OyAyIIUX NPodecCHoHATOBY

1. YnomiaerBopenbl Ju Bbl gesiTeJIbHOCTBIO 00beAuHeHHs «Du3MKa s OyaymIux
npogeccuoHaT0B»?

1. Jla.

2. Her.

3. Oryacrw.

4. 3aTpyIHAIOCH OTBETHUTb.

2. YiaomiaerBopeHbl JHM Bbl KadecTBOM  MNPeAOCTABJISIEMBIX JONOJHUTEJIbHBIX
oOpa3oBaTeJibHbIX ycayr Bamemy pedenky?

1. Jla.

2. Her.

3. Ortyactu.

4. 3aTpyaHAIOCHh OTBETHUTb.

3. UnTepecHo 1u Bamemy pedeHKy nocemarhb 3aHATHSI 00 beJHHEHHSA
1. Jla.

2. Her.

3. Otyactu.

4. 3aTpyIHAIOCH OTBETHUTD.
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4. llocemas o0bennHeHne, Bl cuuTaere, 4T0: YKaKUTE HY’KHbIE BADHAHTHI

A. 3HaHUA W yMEHHS, KOTOpbIE 3/1eCh mojiydaeT Bamr peGeHOK, MMEIOT 3HAYe€HHWE MJIs €ro
Oynyiieit mpodeccun;

b. 3ansATus AONOMHUTENBHBIM 00pa3oBaHHMEM IO-HACTOSAUIEMY TOTOBIT Bamero pebenka k
CaMOCTOSTEILHOM XU3HU;

B. Bamr peGeHOK mosry4aeT BO3MOKHOCTb IMOHSATH CBOM aBTOPUTET CPEIU APY3EH;

I'. B o0benuHEeHNH BCErAa XOPOIIME OTHOIIEHHS MEXIY B3pocibiMU M pedstamu; [[. Bam
peOEHOK MOCTOSHHO Y3HAET MHOT'O HOBOTO;

E. 3ansaTus B koisieKTUBE nal0T Bamemy peGeHKy BO3MOKHOCTB JIYYIIE MIOHSATH CAaMOT0 Ce0s;

K. B mocemraemom Bamum peGeHKOM KOJUIEKTHBE CO3/IaHBI BCE YCIIOBUS JJIS Pa3BUTHS €ro(ee)
CIIOCOOHOCTEN;

3. K memarory Bamero peGeHka MOXXHO OOpaTHTBCS 3a COBETOM U TIOMOIIBIO B TPYAHOU
JKU3HEHHOW CUTYalluu;

. Bam peGeHOK MPOBOAUT BPEMS C TIOJI301;

K. Hpyroe

5. BbiOepuTe M3 CHmHCKa TO, 4TO, MO Bamemy MHeHHMIO, CTAJI0 pe3yJbTATOM 3aHATHH
Bamero pedGenka B 00bequHEHUH ?

A. PebeHok mpuobpen akTyalbHbIe 3HAHUS, YMEHUS, MPAKTUYECKUE HABBIKM — TOMY, Y€MYy He
y4aT B IIKOJIE, HO OYEHb BAXXHO JJIS )KU3HU

b. Pebenky ynanoce MposiIBUTh U Pa3BUTh CBOW TaJlaHT, CIIOCOOHOCTH.

B. Pebenok copueHTHpOBajcs B MUpe npodeccrii, OCBOWI 3HAYMMbIC 711 TPOPECCHOHATBHON
JESATEIIbHOCTH HABBIKH.

I'. PebeHOK cMOr yaydmdTh CBOM 3HAHHS MO IIKOJBHON MpOrpaMme, CTajl JIydIlle YYUThCS B
LIKOJIE.

6. YnomiaerBopenbl Jum Bbl  pexxmMoMm  paldoTbl  00belMHEHUSI(IHH, BpeMsd,
MPOAOJIKUTETLHOCTD 3aHATHH)?

A. Ha;

b. Her;

B. 3aTpynHsaiock OTBETHUTS.

7. Kakyo ¢popmy B3aumoneiicteus Bol ucnosb3yere npu o01eHnH ¢ mexarorom?
A. KoHcynbpTanuu no TeneoHy, B COUAIBHBIX CETAX U IPU BCTpeUe.
b. Pogurensckoe cobpanue.

B. CoBmecTHas AesTENHHOCTh C pEOSHKOM U TIeJIaroroM (y4acTue B MEpOIIPHUSITHUSX ).

8. Uto Bbl o:xunaere ot 3auaTuil Bamero pedeHka B 00beuHeHuu ?
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