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IMosicHuTeabHAA 3aIIMCKA

Pabouass mporpamma 3aHSTHH BHEYpOYHOH IESATEIBHOCTH MO (u3uke «DKCIEepUMEHTaJIbHAs (QHU3HKa U

pelieHue 3aaa4yy nperHazHaueHa sl OpraHu3aluy BHEYPOUHOM AEATENFHOCTH o0yJarommxcs 8-9  Kiaccos.
Peanuzanust mporpaMMel o0ecriednBaeTcss HOPMAaTUBHBIME JOKYMEHTaMHU:
1. ®enpepanbhbiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06 obpazoanuu B Poccuiickoit
®denepanum» (¢ U3M. U A0I., BTy B cuity ¢ 01.09.2020).
2. TlacmopT HaumoHansHOTO MpoekTa «O0pazoBanue» (yTB. npesuanymoM Cosera npu Ilpesunente PO mo
CTpaTErnYecKOMy Pa3BUTHIO U HAIIMOHAJIBHBIM MIPOEKTaM, IPOTOKoJ OT 24.12.2018 Ne 16).
3. TocymapcrBennas mnporpamma Poccuiickoii  ®@enepammu  «PasButne  oOpaszoBanus»  (YTB.
[locranoBnenuem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepKIeHUH
rocyIapCTBeHHOM nporpammel Poccuiickoii denepanuu «Pa3putue o0pa3oBaHusy.
4. Meroanyeckue pPEKOMEHAALUWH IO CO3JaHUI0 W (YHKIMOHUPOBaHHIO B 0011e00pa3oBaTeIbHBIX
OpTaHHU3alUsAX, PACIIONOKEHHBIX B CEIBCKOH MECTHOCTH M MallbIX TOpoJiaX, LEHTPOB OOpa3oBaHUs €CTECTBEHHO-
HAY4YHOH M TeXHoJlornueckoll HampamieHHocTel («Touka poctay) (YTBepxkaeHbl pacropsbkeHHeM MUHHCTEpCTBa
npocsetenns Poccuiickoii deneparmu ot 12 saBapst 2021 1. NeP-6).
5.  Meronuueckue peKOMEHIANNH 110 CO3/aHUI0 U (YHKIMOHUPOBAHUIO IETCKUX TEXHOMAPKOB
«KBanTopuym» Ha 06aze 001eoOpa3oBaTeIbHBIX Opranu3auii (yTB. pacrnopsbkeHueM MuHUCTepCTBa
npoceemnienns Poccuiickoit @emepartim ot 12.01.2021 Ne P-4).
BHeypouHasi nesTenbHOCTD SIBISIETCS COCTaBHOM 4YacThi0 0Opa3oBaTeNbHOrO Mporecca M OJHOH u3 dopm
OpraHM3aIMyu CBOOOIHOTO BpeMeHu oOyuaronuxcs. B pamkax peanuzanuu @I'OC OO0 BHEypoUHAs NeATEIbHOCTD
- 3TO 00pa3oBaTeNbHas AESITEIBHOCTD, OCYIICCTBIsIEMas B OpPMaxX, OTIIMYHBIX OT YPOUHOH CHCTEMbI 00yUYeHHUs, H
HampaBJIeHHas Ha JOCTIKEHUE TUIAHUPYEMBIX Pe3YyJbTaTOB OCBOCHUS 00pa30BaTelbHBIX NMPOrpaMM OCHOBHOTO
obmiero oOpaszoBanusi. Peanmmzammst pabodeil MporpaMMbl 3aHSATHH BHEYPOYHOH NEATENHHOCTH Mo (U3HKe
«OKcrepuMeHTalbHAs (PHU3MKA W PpelIeHHe 3a7au» CIIOCOOCTBYET OOIIEHHTEIIEKTYalIbHOMY HAaIlpaBJIeHUIO
Pa3BUTHIO JTHYHOCTH 00YYaIOUINXCS 8-X KIIACCOB.

dusnyeckoe 00pa3oBaHUE B CHCTEME OOILIETo M CpeJHero o0pa3oBaHMs 3aHUMAET OJHO M3 BEOYIIMX MECT.
ABnssce QyHOIAMEHTOM HAyYHOTO MHUPOIOHHMMAHMSA, OHO CHOCOOCTBYEeT (POPMUPOBAHMIO 3HAHUI 00 OCHOBHBIX
METO/IaX HAay4HOTO IO3HAHUS OKPYKAIOIIEro Mupa, (yHIaMEHTAJbHBIX HAYYHBIX TEOPHH M 3aKOHOMEPHOCTE,

(hopMHpYeT y yYaIuxcsi yMEHHSI UCCIIE0BATh U OOBSICHATD SIBICHUS IPUPOJIbI U TEXHUKH.
Kak mkosbHbIH ipeaMeT, (u3nKa 00J1a1aeT OTPOMHBIM TYMaHUTAPHBIM MMOTEHIIAJIOM, OHAa aKTHBHO (hopMUpyeT
HUHTEIUICKTYaIbHbIC 1 MUPOBO33PEHUECKUE KaueCTBa JINYHOCTH. JuddepeHiuanus npeanoaract Taky OpraHu3alnio
npoiiecca 00yueHHs, KOTOpasi yUUTHIBACT UHIUBH Y aTIbHbIC OCOOCHHOCTH YYAIMXCs, UX CIIOCOOHOCTH M UHTEPECHI,
JUYHOCTHBIN onbIT. J{uddepennunarys o0yueHus GU3MKe MO3BOJSIET, C OJJHONH CTOPOHBI, 00ECIICUUTh 0A30BYIO MOJITOTOBKY,
C IPYTOii - YOBJIETBOPUTH MOTPEOHOCTH KAXKIOT0, KTO MPOSIBIISAET HHTEPEC U CIIOCOOHOCTH K MPEAMETY U BBIXOUT 32
pamMku u3ydeHus: GU3MKH B MIKOJILHOM Kypce.

2. eau kypca

Onupasch Ha HWHIWBUIYyaJbHBIE O00pa3oBaTENbHBIC 3alpPOCHl M CIIOCOOHOCTH KaXIOro peOeHKa MpH
peanu3aly MporpaMMbl BHEYPOTHOHU JEATEIHLHOCTH 1O Pu3nKe « IKCIIepUMEHTAIbHAS (DM3UKA U PEIICHUE 3a1ady,
MOJKHO JIOCTHYh OCHOBHOM 11eJIU - Pa3BHTh y 00y4Yaloluxcs cTpeMjeHHe K AajbHelllleMy caMoonpeaeleHuIo,
HHTEVIEKTYAJIbHOM, HAYyYHO! U MPAKTUYECKOIi CAMOCTOATEILHOCTH, MO3HABATEILHOI AKTUBHOCTH.

JanHast mporpamMma TO3BOJISIET O0YYarOIMIMMCS O3HAKOMHUTHCS C METOJUKOW OpPraHW3allid U IMPOBEICHUS
AKCIIEPUMEHTAIBHO-HCCIISIOBATEILCKON  ACSITETLHOCTH B COBPEMEHHOM Y4eOHOM Tpolecce Mo (Qu3mKe,
03HAKOMHTHCS CO MHOTMMHU HHTEPECHBIMH BONpocaMu (U3WKH Ha JTaHHOM dTarie OOydYeHUs, BBIXOAAIIMMH 32
paMKd [IKOJLHOW TMPOrpaMMBbl, PACIIUPHUTh LEIOCTHOE NPEIACTaBIEHHE O MpodJieMe JaHHOM HayKu.
OKCIepUMEeHTAIbHAS JIEeSITeTLHOCTh OYIET CIIOCOOCTBOBATH PA3BUTHIO MBICIHUTEIBHBIX OIEpanuii u o0memMy
WHTEIUICKTYaTbHOMY Pa3BUTHIO.

He menee BaxHBIM (DakTOpOM peann3aliy JaHHOW MPOTPaMMBI SBIISIETCS CTPEMIICHHE Pa3BHUTh Y yUAIIUXCA
YMEHHE CaMOCTOSITENIFHO paboTaTh, AyMaTh, SKCIIEPUMEHTHPOBATh B YCIOBUAX IIKOJBHON Tab0paTopuu, a TakxKe
COBEpIIEHCTBOBATh HABBIKA apryMEHTAIMH COOCTBEHHON MO3HMIUMK TIO ompenenéHHbIM BompocaM. CojnepikaHue
MPOrpaMMBbl COOTBETCTBYET IO3HABATEIHHBIM BO3MOXKHOCTSIM IIKOJHHUKOB M IPEIOCTABISET UM BO3MOXKHOCTD
paboTaTh Ha YpOBHE TOBBIICHHBIX TpeOOBaHWM, pa3BuBas Yy4eOHy0 MortuBanmioo. CojepkaHue 3aHATHH



BHEYPOUYHOH JIESATEIFHOCTH NPEICTABIsACT COOOW BBEAECHHE B MHpP SKCIEPHUMEHTAIBHOM (PHU3MKH, B KOTOPOM
yyaliyecsl CTaHyT HCCIEIOBaTeNsIMH W HaydyaThbCsl IO3HABATh OKPYXKAIOUIMH MX MHUpP, TO €CTh OCBOST OCHOBHBIC
METO/ABl HAYYHOTO MO3HaHHWA. B ycnoBusx peanusanuu 00pa3oBaTENbHOW MPOTPaMMBI IIMPOKO HCIONB3YIOTCS
METOAbl y4eOHOro, MCCIe0BaTeNbCKOr0, MpPOOIEeMHOro »SKCHepuMeHTa. PeOEHOK B mporecce MO3HAHMUS,
npruoOpeTasl YyBCTBEHHBIN (()eHOMEHOJOTHYECKHIA) OIBIT, MEPEKUBACT MOTYUYCHHBIE OLIYIICHUS U BICUATICHHSL.
OTH mepexuBaHusl MPOOYXKIAIOT W MOOYXJaloT mpouecc MpimuieHus. Cnenududeckas ¢opMa oOpraHuzaliu
MO3BOJIACT YYAIIUMCSI O3HAKOMHTBCSI CO MHOTUMH MHTEPECHBIMH BONPOCcaMHu (PM3UKU Ha JAaHHOM dTare oO0ydeHHs,
BBIXO/SIIIMMH 332 PaMK{ IIKOJBHOW MPOTPaMMBl, PaCUIMPUTH LENOCTHOE MpENCTaBlIeHHE O MpolieMe NaHHOH
Haykd. Jletn monyyaroT mnpodeccHoHaNbHBIE HABBIKM, KOTOPBIE CHOCOOCTBYIOT JalibHEWIIeH COlManbHON
aJianTanyu B oOIIeCTBe.

Llenvro mporpaMmbl 3aHATUH BHEYPOUYHOH JEATENBHOCTH MO (U3MKe «IDKCIepUMEHTanbHas (u3nka u

peleHue 3aaa4y», Ui yqammxcs 8-9 X K1accoB SBISIOTCS:

*  Ppa3BUTHE Y YYalIMXCS MO3HABATEIbHBIX HHTEPECOB, MHTEIJICKTYAIBHBIX  TBOPYECKUX CIOCOOHOCTEH B
Ipolecce PeIeHNs NPAKTHUECKHUX 3a/1a4 U CaMOCTOATENILHOIO MPHOOPETEHHUsI HOBBIX 3HAHUH;

* ¢opMHMpOBaHME U Ppa3BUTHE Yy YyYAIIUXCA KIIOYEBBIX KOMIETEHIMH: Yy4eOHO-TIO3HABAaTEJIbHBIX,
WHPOPMALMOHHO-KOMMYHUKAaTUBHBIX,  COLMAJIbHBIX, M  KaK  CJIEACTBHE  KOMIETEHIMH  JIMYHOCTHOTO
CaMOCOBEPLICHCTBOBAHUS;

*  ¢opMHpOBaHHE NPEAMETHBIX U METANPEIMETHBIX PE3YJIbTaTOB O0YUEHNUS, YHUBEPCAIBHBIX YU€OHBIX
JIeHCTBHI;

*  BOCIHUTaHHUE TBOPYECKOW JIMYHOCTH, CIOCOOHON K OCBOCHHIO MEPEAOBBIX TEXHOJIOTHI M CO3/IaHUI0 CBOUX
cOOCTBEHHBIX Pa3pabOTOK, K BBIIBM)KEHUIO HOBBIX HU/ICH M TIPOCKTOB;

*  peanuzanys JeITEIbHOCTHOTO MOAX0a K MIPEAMETHOMY O0YUYEHHUIO Ha 3aHITUAX BHEYPOUHOH
NEeSTebHOCTH TI0 (hPH3HKeE.

OCOOCHHOCTBIO BHEYPOUHOH JEATEIEHOCTH M0 (DU3UKE B paMKaxX KPY)KKOBOW pabOTHI SBISETCS TO, YTO OHA

HalpagBJieHa Ha JJOCTIKEHHE 00YYaIOMIMMUCS B OOJIBIIEH CTETIEH! JMYHOCTHBIX U METANPEAMETHBIX PE3yJILTaTOB.

3. 3amauum kypca

s peanuzaiuu Lenei Kypca TpeOyeTcs pellieHHe KOHKPETHBIX MPaKTUYeCKHX 3aaad. OCHOBHBIC 3a/1a4yd

BHEYPOUHOM JEATEIILHOCTH MO (U3UKU:

*  BBISIBJICHUE MHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH yyaluxcs K pa3IMyHbIM BUIAM
NeSITEeNbHOCTH;

*  (¢opMHpOBaHHE NPEACTABICHHS O SBICHUAX U 3aKOHAX OKPYXKAIOLIEr0 MUPA, ¢ KOTOPBIMU
LIKOJBHUKHU CTAIKHBAIOTCS B TOBCEAHEBHOMN JKU3HHU;

* (opMHpOBaHHUE MIPEICTABICHUS O HAYYHOM METOJIE ITO3HAHUS;

*  pa3BHUTHE MHTEpeca K UCCIEIOBATELCKON IS TENLHOCTH;

*  pa3BHUTHE ONBITA TBOPUECKON JIEATSIHLHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

* pa3BHUTHE HABBIKOB OPraHHU3allil HAYYHOTO TPY/a, paboThl CO CIIOBAPSIMH U SHIUKIIOTICAUIMHU;

*  CO3JaHM€ YCIOBHH IS pean3aliii BO BHEYPOUHOE BPeMs MPHOOPETEHHBIX YHUBEPCATBHBIX YIEOHBIX
JEHCTBUI B yPOUHOE BpEMSI;

*  pa3BHUTHE ONbBITa HEPOPMATBEHOTO OOIEHHS, B3aUMOACHCTBHUS, COTPYJHHYECTBA;

O pacIIMpeHue PaMOK OOLICHHUS C COLIUYMOM;

*  (opMHpOBaHUE HABBIKOB IMOCTPOSHHS (PUBNIECKUX MOJICTIEH U ONpeIeIIeHHUs TPaHUIl UX TPUMEHUMOCTH;

*  COBEpIICHCTBOBAHWE YMEHWH NPUMCEHSATh 3HaHUS TO (QH3MKE sl OOBSICHEHHS SIBICHHHA MPHUPOJIHI,
CBOICTB BELIECTBA, peIICHUS (HU3NUECKHUX 3a7ad, CAMOCTOSTEIBHOTO MPHOOPETEHH U OLIEHKH HOBOW MH(OpMAIn
(bU3HIECKOro conepKaHMs, HCIIOJIb30BAHHS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHII;

*  HUCIIOJIb30BaHME IPUOOPETEHHBIX 3HAHUN U YMEHUH [UI PELICHUs IPAKTUIECKUX, )KU3HEHHBIX
3ajau;

*  BKJIIOYEHHE y4allluXCs B pa3HOOOPA3HYIO NESTEIbHOCTh: TEOPETUIECKYIO, IPAKTUUECKYI0, aHATIUTUYECKYO,

MTOUCKOBYIO;



*  BBIpa0OTKA THOKMX YMECHHM ITEPEHOCUTH 3HAHUS ¥ HABBIKK Ha HOBBIC ()OPMBI yueOHOU paboTHI;

*  pa3BHUTHE COOOPA3ZUTENHFHOCTH M OBICTPOTHI PEAKIIMY TIPY PEIISHUH HOBBIX Pa3IMYHBIX (PH3UUECKUX 3a/1ad,
CBSI3aHHBIX C MPAKTUIECKOH JIeATEIbHOCTHIO.

4. Metoasbl 00y4eHus U (pOPMBbI OPraHU3ALUM AeATEIHLHOCTH 00YUAIOIMXCS

Peanmzamms mporpaMMbel BHEYpOUHOU AesiTenbHOCTH «DPu3nKa B 337adaX W OKCIIEPUMEHTaX» MpPEeIoiaracTt

WHAUBHUIyabHYI0 W TPYNIOBYIO padoTy 0OyYaromuxcs, IUTAaHUPOBAHWE W TPOBEIEHHE HCCIIEN0BATEIHCKOTO
SKCIIEPUIMEHTa, CaMOCTOSTENBHBIA COOp MaHHBIX ISl PEIICHUS MPAKTUYeCKWX 3a/]ad, aHaIW3 W OIEHKY
MOJTyYeHHBIX PE3yNbTAaTOB, HM3TOTOBIEHHE IMOCOOMII W Mojenei. llporpamma mpemycMmaTpuBaeT HE TOJBKO
oOyJarolie 1 pa3BUBAIOIINE eNH, e€ pearn3alns ClIoCOOCTBYET

BOCITUTAHUIO TBOPYECKOM JIMYHOCTU C AaKTUBHOM JKU3HEHHOW MO3ULKEH. BBICOKMX pe3ysbTaTOB MOTYT JHOCTHYb B
JAHHOM CcITydae HE TOJBKO YYEHUKH C XOpOIIEH MIKOIBFHOW YCIEBAaeMOCTBIO, HO M BCE IEJeyCTPEeMIIEHHBIC
aKTHUBHBIE pedsTa, y)Ke CAeNaBIIre CBoil mpodeccnoHaIbHBIN BEIOOP.

5. IlnaHupyemble pe3yabTaThl

JlocTmkeHre TIIaHUPYeMbIX Pe3yJIbTaTOB B OCHOBHOHM IITKOJIE TMPOUCXOIUT B KOMIUIEKCE HCIOIB30BAHUA

YEeTBHIPEX MEXIUCIUILUIMHAPHBIX Y4eOHBIX TporpamMm («DopMHUpOBaHHE YHUBEPCAIbHBIX YUEOHBIX IEHCTBHID,
«DopmupoBanne UKT-komnereHTHOCTH 0Oy4arommxcs», «OCHOBBI y4eOHOHMCCIENOBATENBCKOW M IMPOSKTHOM
JIESATEIIbHOCTIY, «OCHOBBI CMBICIIOBOTO YTECHUS U PA0OTHI C TEKCTOM») M YY€OHBIX IIPOTPaMM IO BCEM IpeaIMETaM,
B TOM umcie 1o ¢usuke. [Tocie u3ydeHus: mporpaMMbl BHEYPOUHOH ACSITENbHOCTH « DKCIIEpUMEHTaNIbHAS (PU3UKA U
peleHue 3aaa4y» o0ydaronmecs:

*  CHCTEMATH3HPYIOT TEOPETHUYECKHE 3HAHWS M YMEHHS IO DPEUICHWIO CTaHAapPTHBIX, HECTaHMapTHBIX,
TEXHUYECKUX W OJUMITHATHBIX 33/1a4 Pa3INIHBIMUA METOIAMH;

*  BBIPa0OTAIOT WHAWBHUYaTbHBINA CTHIb pEIICHUS GU3NIECKUX 337129,

*  COBEpIIEHCTBYIOT YMEHHUS Ha MPAKTHKE TOJIH30BATHCA MPUOOpAMU, TPOBOJAUTE U3MEPEHHUS (HHU3NUECKIX
BEJINYWH (ONPEEIATh IIeHY JeJeHHsI, CHUMATh MTOKa3aHwsl, COOII0IaTh TIPaBUiIa TEXHUKH
0e301acHOCTH);

* HayyaTcs TOJb30BAThCS MPUOOPaMHU, C KOTOPHIMU HE CTaJKWBAIOTCS HAa ypOKax ()M3MKH B OCHOBHOMU
IKOJIE;

*  pa3paboTaroT M CKOHCTPYUPYIOT MPUOOPHI K MOJIEIH JUIsl TIOCHIEAYIONIeH paboThl B KaOMHETE
bu3ukn.

* COBCPIICHCTBYIOT HaBBIKH NUCBMEHHON H yCTHOI71 pe€un B MNPOUECCE HAIMUMCAaHUA HCCICAOBATCIILCKUX
paboT, WHCTPYKIUH K BBINOJHEHHBIM MOJENSM M NpuOOpam, MpH BHICTYIJICHUSX Ha HAYYHO - TPAKTHYECKHX
KOH(EPEHIIUAX PA3TUYHBIX YPOBHEH.

*  ONpenenaT JalbHEHIIee HampaBlieHHEe DPa3BUTHA CBOWMX CHOCOOHOCTEH, cdepy HaydHBIX HHTEPECOB,
OTIPEJIEIISATCS C BRIOOPOM JajibHEHIIIero 00pa3oBaTeIbHOTO MaplIpyTa, JaibHeiiero npoduis o0y4eHus B crapiien
HIKOJIE.

Ilpeomemnvimu pesynsmamamu TporpaMMbl BHEYPOUHON JAEATEIHHOCTH SABIISIOTCS:

1. YMEHHUE TI0JIb30BAaTHCA METOJaMH HAYYHOr'o IIO3HAaHUWA, IIPOBOIAUTH Ha6.]'IIO)IeHI/I$I, IJIaHUPOBATH U
MIPOBOIUTH IKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yabTaThl H3MEPEHHI;

2. HAYYHTHCS TOJB30BATHCS W3MEPUTEIBHBIME TpPUOOpamMH (BECHl, JUHAMOMETP, TEPMOMETpP), COOUPATH
HECJIIOKHBIC OKCIICPUMEHTAJIbHBIC YCTAHOBKHU JJIA IIPOBCIACHUA HpOCTeﬁmHX OIIBITOB;,

3. pa3BUTHE JIEMEHTOB TEOPETHUYECKOTO MBIIUICHHSI HA OCHOBE ()OPMHUPOBaHUSI YMEHHUI yCTaHABIUBAThH
q)aKTI)I, BBIACIIATE I'JIAaBHOC B M3Yy4a€MOM SBJICHUHU, BBIABIIATH IMIPUYMHHO-CICACTBECHHBIC CBA3U MCXKIY BCIIMYMHAMU,
KOTOpBIE €T0 XapaKTePU3YIOT, BEIIBUTATh THIOTE3bI, (HOPMYIHPOBATH BHIBOIKI;

4. pa3BUTHE KOMMYHHKATHBHBIX YMEHHWH: MOKJIAABIBATH O PE3yJibTaTaX J3KCHEPUMEHTA, KPAaTKO W TOYHO
OTBEYATh Ha BOIIPOCHI, UCTIOJIB30BaTh CIIPABOYHYIO JINTEPATYPY U JIPYTUe HCTOYHUKN HHQOpMAIIHH.

Memanpeomemusimu pe3yibmamamiu IpOrpaMMbl BHEYPOUHOU eI TETFHOCTH SIBIISIOTCA:

1. oBnajzeHWe HABBIKAMH CaMOCTOSTENLHOTO MPHOOpPETEHWS HOBBIX 3HAHWHA, OpPTraHW3aIMH Y4eOHOI
NeSITeTbHOCTH, TIOCTAHOBKU IIeNieH, IJIaHMPOBAHMSA, CAMOKOHTPOJS ¥ OIICHKH Pe3yJhTaTOB CBOEU AEATEIHHOCTH,



YMEHHSMH MIPEIBUIETH BOSMOXKHBIE PE3YJIbTaThl CBOUX JIEHCTBHI;

2. MPUOOPETEHHUE OIBITA CAMOCTOSATEIBHOTO IMOUCKA aHAJIM3a U 0TOOpa MH(OPMAIIUHU C HCIIOJIb30BaHUEM
Pa3IMYHBIX UICTOYHUKOB U HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH JIJIS PEIICHUS
AKCIEPUMEHTAIBHBIX 33]1aY;

3. (hopmupoBaHue yMEeHUI paboTaTh B TPYIIIE C BHITOJHEHUEM PA3IIUNYHBIX COLMANBHBIX POJICH, IPEICTABNIATh U
OTCTauBaTh CBOM B3I U YOCIKICHHS, BECTH JTUCKYCCHIO;

4. oBNajieHNE SKCTIEPUMEHTAIHHBIMU METOIaMH PEIICHHS 3a]1ad.

Juunocmuvimu pe3yipmamamu IPOTrpaMMbl BHEYPOUHOH IE€ATEIBHOCTH SIBIISIOTCS:

1. c(hOpMHPOBAaHHOCTH TMO3HABATENHFHBIX WHTEPECOB, MHTEIUIEKTYyalbHBIX W TBOPYECKUX CIIOCOOHOCTEH
YUAIUXCS;

2. CaMOCTOSTEIBLHOCTh B IPUOOPETCHUU HOBBIX 3HAHUI M MPAKTHYCCKUX YMCHHIA;

3. MproOpeTeHNe YMEHNS CTAaBUTh TIepe]l COOOH O3HABATEIbHBIE IIEITH, BEIBUTATh TUTIOTE36I, TOKA3bIBATh

COOCTBEHHYIO TOUKY 3PEHUS;
4.  mpuoOpeTeHue MOJIOKHUTEIHLHOTO IMOIMOHATILHOTO OTHOIIECHHUS K OKPYKaIOIIEeH pupose 1

camMoMy ce0e KaK 4acTu MPUPOBIL.

6. Cnoco0bl OLIeHKH YPOBHSI JOCTHKEHUS 00y4arOIIMXCsl

KadecTBO MOATOTOBICHHOCTH y4aluXcsl ONpelesiieTcs KaueCTBOM BBIIIOJHEHHBIX MMM padot. Kputepuem
OIICHKHM B JAaHHOM CJIydac ABJIACTCA CTCIICHDb OBJIAJICHUA HaBbIKaMHU pa6OTI>I, CaMOCTOATCIIBHOCTh U 3aKOHYCHHOCTD
pa6OTI>I, TIIATCJIBHOCTL SKCICPUMECHTA, HAYYHOCTD IIPEJIaracMoro peuiCHuAa HpO6J'ICMI)I, BHEIIHUI BUO U KAUYECTBO
paboThI MpUOOpa WK MOJICITH, COOTBETCTBUE
HCCIIeIOBATEIhCKON PabOTHl TpeOyeMbIM HOPMaM U TIpaBUIIaM OQOPMIICHUSI.

[loompurensHoli (GopMol OLEHKH Tpyda YYalIMXcs SBISETCS AEMOHCTpalus paldoT, BBIIOJIHEHHBIX
yUYaIlUMHUCS U BBICTYIUICHHE C pe3yjbTaTaMM HCCICIOBAHUN Iepel pa3IuuHBIMH ayAUTOPHSIMHU (B Kiacce, B

CTapmux U MJIaJIinX Kiiaccax, YHUTCISIMH, II€JaroraMu JOIMOJIHUTEIBHOIO O6p3.30BaHI/I$[) BHYTpHU
HIKOJIBL

Pabora ¢ yueOHBIM MaTepraioM pa3HOOOPa3HBIX (OPM JaeT BO3MOKHOCTh KKIOMY MX YYAIIUXCS MPOSBHUTH
CBOM CITIOCOOHOCTH (B 00JIACTH CHCTEMATH3allMU TEOPETUUECKUX 3HAHUM, B 00JIaCTH PELIeHUs CTAaHJapPTHBIX 3a/1ad,
B 00JIACTH pELICHUs] HeCTaHJAapTHBIX 3aja4, B O0JIACTH HMCCIEN0BATENBLCKOW paboThl U T.1.). CuTyanuu ycrexa,
CO3JIAI0IINE TIOJOKHUTENLHYI0 MOTHBAIUIO K JISSTEIBHOCTH, SIBIISIIOTCS BAXKHBIM (DAKTOPOM Pa3BUTHSI TBOPUECKUX H
M03HABATENBHBIX CIIOCOOHOCTEH YUaIIHXCA.

7. Conep:kaHue MPOrpamMMbl

Coodeporcanue uzyuaemozo Kypca

1. TemuoBble siBjaenus (14 )

TeruioBoe aBmxenue. TepmomeTp. CBsA3b TeMmIepaTyphl Tella CO CKOPOCTBIO JBM)KEHHS €ro MOJEKYJ.
Buytpennsisi sHeprus. JIBa crnocoba W3MEHEHHs BHYTpEHHEH OJHepruu: paboTa | Teruionepenada. Buis
TEIJIONEepEaauH.

KonuyecTBo TemnoThl. Y 1enbHas TEIIOEMKOCTh BELIECTBA. Y I€JIbHAs TEIUIOTA CTOPAHMSI TOILUIMBA.

3aKOH COXpaHEHHUS YHEPTUU B MEXaHMUECKHX W TETUIOBBIX MPOIIECccax.

2. HN3meHeHue arperaTHbIx cocTosinnii Bemectna (10 41)

[InaBnenue u orBepaeBanue Teil. Temneparypa niaaBiaeHus. Y IeJabHas TEIUIOTa IUIaBJICHHUS.

Ucnapenne n konaencamus. OTHOCHTENbHAS BIAXKHOCTD BO3yXa U ee m3mepenue. [lcuxpomerp.

Kunenne. Temneparypa kuneHus. 3aBUCUMOCTh TEMIIEpaTyphl KATIEHHS OT IaBJeHUA. Y IeIbHAasl TEIUIoTa
napooOpa3oBaHuUs.

OO0psacHenne U3MEHEHNH arperaTHBIX COCTOSTHUM BEIIECTBA HA OCHOBE MOJIEKYIISIPHO-KHHETHIECKIX
IIPEICTABIICHUN.

[IpeoOpa3oBaHust PHEPTUH B TEMJIOBBIX MalllMHaX. J[Buratens BHyTpeHHero cropanus. [laposas
TypOuHa. X0JIOAUIBHUK. DKOJOTHUECKHE POOIEMBI UCTIONB30BAHMS TEIUIOBBIX MAIlIH.

3. DuekTpuyeckue sABjaeHus (29 )
Onektpuzanus Tel. J[Ba pona snekTpuueckux 3apsaoB. [I[poBOIHUKY, TUANEKTPUKHI U MOIYTIPOBOIHUKH.
BzaumMopeiicTBuE 3apsSHKEHHBIX TEl. DIEKTPUUECKOE MoJie. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsa.



JMCKpeTHOCTD SNEKTPUUECKOTO0 3apsiaa. DIeKTpoH. CTpoeHUE aTOMOB. DICKTPUUCCKUI
TOK. ["anbBaHNYeCKHUE 3I1EMEHThI. AKKYMYJIATOPBL. DNEeKTpUIecKas LHenb. DIEKTPUUECKUI TOK B
Mmetayuiax. Hocurenu anekTpuueckux 3apsaoB B MOJIYNIPOBOIHHUKAX, Fa3ax U PACTBOPAxX
asexkTponuToB. [lomynpoBogaukoBelie npudopsl. Cua Toka. AMIepMeTp.

DIIeKTpUIECKOE HAPsHKEHUE.

BombT™eTp.3nekTpudeckoe

COIIPOTHUBJICHHUE.

3axon OMa 715 y9acTKa JIEKTPUIECKOH IeTy.

VY nensHoe conpotuienue. Peocratsl. [locnenoBarensHoe U napauieIbHOE COEAMHEHUS
NpOBOAHUKOB. PaboTa 1 MomHOCTh ToKa. KOM4ecTBO TEIIOTHI, BBIAEIIEMOE TPOBOTHIUKOM C
TOKOM. CUETUHK AJIEKTpUUECKOl sHepruu. Jlammna HakanuBaHuUs.
DnexkTpoHarpeBateNbHble MpUOOopsl. PacueT snekTposHeprum,
notpediisieMoit OBITOBBIMH 3JeKTponprbopamu. KopoTkoe 3ambikanue. [InaBkue
MIPEIOXPAHUTEINH.

4. DaekTpoMarHuTHble ssBjaeHud (7 1)

MarnuTHOe 1ojie TOKa. DJIEKTPOMAarHUThI U X TpuMeHeHue. [locTosHHbIe MarHUTHI.
MarunutHoe none 3emid. JJeficTBUEe MarHUTHOIO MOJIsI HA IPOBOJHUK C TOKOM.
DneKTpoABUraTenb. JJnHaMUK 1 MEKPOQOH.

5. CBeroBble siBiaenus (10 1)

Hcrounuku ceta. [IpamonuneitHoe pacnpocTpaneHue cBeta. OTpakeHUs CBETa. 3aKOH

oTtpaxkeHus. Ilnockoe 3epkaio.

IIpenomnenue ceera.

Jlunaza. ®oxycHoe paccrosiHue JHH3BL [locTpoeHne n3o0pakeHni, TaBaeMbIX TOHKOH

JIMH30M.

OnTrueckas cuna JTUH3HL. [11a3 kak ontudeckas cucreMa. OnTndeckue mpruoopsI.



0.KanenmapHo-teMaTnyeckoe mianuposanue (1 roa o0yvyeHust)

Ne Koui-Bo  [[Ipakrnueckas
Tema 3ansaTus
3aHs yacoB [pabora
T™HSA
1 BBognoe 3ansTHe. UHCTpYKTaX MO0 TEXHUKE OE301MacHOCTH. 1
TenJioBble siBiaenus (14 1)
2 [Ipaxtraeckas padora Ne 1 «VcciemoBanue N3MEHEHHS CO BPEMEHEM 1 1
' TEMIIEPATYPbI OCTHIBAIOLIEN BOABIY.
3. Pemenue 3amad Ha TeMy «VI3MeHeHHE BHYTPEHHEH SHEPTHH, paboTay. 1 1
4,
. 1 2
Pemenue 3anad Ha TeMy «l/I3MeHeHNe BHyTpeHHEHN SHEpTuH, TEIIONepeaayay.
S, [IpakTudaeckas padora Ne 2 «/3yueHue BHIBETPUBAHUS BOJBI C TEYCHUEM 2 2
BpPEMEHU»
6. DxcnepuMeHTaabHas padota Ne 1 «MccnenoBanne aMOp(MOHBIX TSI 1 2
HN3meHeHue arperaTHbix cocTosinuii Bemectsa (10 1)
7.
OkcniepuMmenTaibHas padbota Ne 2 «MccnenoBanne TemMreparypsl IIaBICHAS U 1 1
OTBEPJCBAHUS
OkcnepuMenTanbHast padota Ne 3 «lccnenoBanre BIaKHOCTH BO3AyXa»
8. 1 1
S OkcnepuMenTanbHast pabora Ne 4 «3aBUCUMOCTD TEMIIEPATYPHI KUIIEHUSI OT 1 1
JTaBIICHUS»
Pemenue 3anau Ha TeMy «Y JenbHast TEIJIOTa NApOOOPa30BAHUS»
10. 1 2
Pewenue 3anay va reMy « KIIJ] TerioBbIX IBUraTeneu »
11. 1
duekTpuyeckue ABJaeHUS (29 )
12. | Dkcnepumenranbnas pabora Ne 5 «McenenoBaHue 3JIEKTPUYECKOTO OIS 1 1
13. | Pemenue 3aga4d Ha TeMy «DJIEKTpUYECKas LETIb U €€ COCTABHBIE YaCTH
1
14. OkcnepuMeHTanbHast padora Ne 6 «HcceneoBanue 3JIeKTPUIECKOTO TOKA. 1 1
["anpBaHWYECKHE DIIEMEHTHI, AKKYMYJIISITOPED)
15. | Ipakruueckas padota Ne 3 «3roroBieHue 3JEKTPOCKOIA»
1 1
16. | Dkcnepumentanbhas padora Ne 7 «HcciemnoBanue 3JIeKTPUYECKOM TIETTH» 1 1
17. | Pemenue 3agau Ha TeMy « Cuiia Toka. AMIepMeTp»
1 1
Pemenue 3agau Ha TeMy «DIeKTpUUecKOe HanpsbkeHne. BoabTMeTp»
18. 1 1
19. | Pemenue 3agau Ha TeMy « DIEKTPUUECKOTO COMPOTHBICHUE
1 1




20. 1 1
Pemenue 3agau Ha Temy «OnpeniesieHle napaMeTpoB JIEKTPHUUECKON LEMH MIPH
NI0CJIE0BATEIFHOM U NapaJUIEIbHOM COSIMHEHNH IPOBOAHUKOBY
21. | Pemenue 3ama4 Ha TeMy «Pacuer paboThl 1 MOIIIHOCTH TOKa» 1 1
29 OkcnepumenTtanbHas pabora Ne 8 «MccnenoBanre KoJIM4yecTBa TEILUIOTHI, 1 1
" | BBLIETAEMOE IPOBOJHUKOM C TOKOM
23. | Ilpakrtuueckas pabora Ne 4 «VccieqoBaHue TaMIlbl HAKaIMBAHHSDY
1 1
24. OkcnepumenTtanbHas padota Ne 9 «KopoTkoe 3aMbIKaHue U €0 MOCIECACTBHS. 1 2
IInaBkue npenoxpaHUTETID
25. Pemenue 3agau Ha Temy «Pacyet anekTposHeprun, moTpedasieMoi ObITOBBIMU 1 1
3JICKTPOTIIPUOOPAMID)
JJ1eKTpOMATrHUTHbBIE siBjieHus (7 4)
26. | DkcnepumentanbHas padora Ne 10 «McenenoBanue MArHUTHOTO TIOJIS TOKa 1 1
21. OxcnepumenTanbHast padota Ne 11 «/leficTBie MAarHUTHOTO IO HA 1 2
IPOBOJHUK C TOKOM »
8 [IpaxTrueckas padora Ne 5 «ccnemoBanue MpUHIIAIIA IEUCTBUS TUHAMUKA U 1 1
| mukpodoHar»
CaeTtoBble siBjenust (10 1)
29. ITpaktuueckas padora Ne 6 «VccnenoBanue oTpakxeHus! cBeTa. 3aKOH 1 1
otpaxkeHus. [Imockoe 3epkaoy
30.
OkcnepumenTanbHas padora Ne 12 «lccnenoBaHue 3aKk0Ha IPEIOMIICHHS 1 2
CBETa»
31. | Pemenue 3a1a4 Ha TeMy «PacdeT OKyCHOTO pacCTOSHUS JTHH3bDY
1
32. ITpaktuueckas padora Ne 7 «Iloctpoenne n3obpaskeHuii, JaBaeMbIX TOHKON 1 1
JIUH30M»
33. | Ilpakruueckas padbota Ne 8 «OnTrueckre NpuOOPsI B IPUPOICH.
1 1
HUTOro: 34 36

7.MHpOpMaAIHOHHO - METOANYECKOE 0DecTedeHne

1. BueypouHas nesTeIbHOCTh MIKOJEHUKOB. METOMMYECKUNA KOHCTPYKTOP: MOcoOue s

yuurenst/ JI.B. I'puropses , I1.B. Crenanos. - M.: Ilpocsemienne, 2011. - 223 c. -. (Cranzaptbl

BTOPOTO TTOKOJICHUS).

2. BueypouHas JeATeNbHOCTb. [IpUMEpHBIH IJIaH BHEYPOYHOH JIEATENHHOCTH B

OCHOBHOIW 111KoJ1€e: ocodue s yuutens/. B.I1. Crenanos, /1.B. I'puropses - M.: Ilpoceeienue,

2014. - 200 c. -. (CraHgapTsl BTOPOTO MOKOJICHHUS).
3. PaGoume mporpammel. dusnka. 7-9 Kiaccer:
nocobue/coct. E.H. Tuxonosa.-M.:JIpoda, 2013.-398 c.

y4eOHO-METOAMIECKOE




4. denepanbHBIi TOCYJapCTBEHHBIM  CTaHAapT oOIIero o0pa3oBaHHS  BTOPOTO
TTOKOJICHHSI: JeATEIBbHOCTHRIN mmoaxon [TekcT]: meTomuueckue pekomenmanmu. B 3 4. Yacte 1/
C.B.AnanmnueBa; mox o6m. Pen. T.D.Ecenkoroii, B.B. 3apy6unoii, aBr. Beryn. Cr. B.B.
3apyouna-YibsaoBck: YUIIKIIPO, 2010. - 84 .

5. 3anmmarenpHas ¢pusuka. [lepensman S.1. - M. : Hayka, 1972.

6. Xouy ObiTh Kynmubunem. Onemanckuit M.U. - M. : PUL] MK/, 2002.

7. ®wuzwnka misa ysredeHHbix. Kubansaenko A.4., Kubampuerko U.A- Poctos u//l. :

«DeHnkcey,
2005.

8. Kak crath yueHsIM. 3aHsaTHI 10 (hU3MKe sl cTapiiekiaccHukoB. A.B. Xyropcekuid, JI.H.
Xytopckwuii, U1.C. Macnos. -M.: ['moGyc, 2008.

9. ®ponTanbHbIe 1ab0OpaTOPHBIC 3aHATH 10 Gu3nke B 7-11 Kiaccax o011e00pa30BaTeIbHBIX
yupexaeHuii: Kavra nns yaunrens./mox pen. B.A Bypasa,

I'.I". Hukudoposa. -M. : I[IpocBenienne, 1996.

10. denepanbHbIN TOCYIapCTBSHHBIN 00pa30BaTENIbHBIN CTAHIAPT [ DIEKTPOHHEKIN pecypc]. -
Pexxum moctyma:_httn://standart.edu/catalog.asnx?Catalog=227
11. Caiit MunmcTepcTBa 00pa3oBanus U Hayku Poccuiickoit depepannu// opunmansHbIT
CaiT. -
Pexxum nocryma: Mi://MmuroOpHayKu.pd/

12. Mertoamnueckas ciyx0a. UzmatensctBo « BUHOM. Jlaboparopus 3HaHUID [DNEKTPOHHBIH
pecypc]. - Peskum moctyma:_httn://metodist .1bz .ru/

13. Hrposas mporpamma Ha aucke «/[paxomna u 3aHnMaTenbHas Gu3nKa» [DIeKTPOHHBIN

pecypc]. - Pesxum goctyma: httn:// www.media2000.ru//
14. Pa3BuBatomIye 3JIEKTPOHHBIC UTPHI « Y MHUKH - H3Y4YaeM IJIaHETY)

[DnexTponnsIii pecypce]. - Pexxum goctyma: http:// www.russobit-m.ru//
15. Asropckas mactepckas (http://metodist .1bz ru).
16. Anroputmbl pemienus 3aaau no gusuke: festivai.lsentember.ru/articles/310656
17. ®opmupoBaHHe yMEHHH yUaluxcst pemarh Gpusndeckue 3aaaqn: revolution. allbest.
ru/nhvsics/00008858 O. html
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