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PaGouast mporpaMMa BHEYPO4YHOM JeATEJIbHOCTH

Tun mporpamMmbl — KOMILIEKCHAS ITporpaMma
HaumeHoBaHuMe - DKCIIepUMeHTAIbHAS (U3MKa U PelleHne 3a1a4"
Konugectso 4acos 34 gaca (1 4ac B Hellemo)

VYuurennb




IMosicHuTe/ILHAA 3aNHCKA

HarmpapiieHHOCTb IpOrpaMMBl - HH(POBas 1abopaToOpHsl.

Yposens nporpammsl - 6a30BbIH.

Bospact oOyugaromuxcs: ot 14 ner go 16 mert.

Cpoxk peanusauuu nporpammsl: 1 roa, 34 yaca.

Pabouas  mporpamma  3aHATHEE =~ BHEYPOUHOH  JEATENBHOCTH 10  (H3HKe
«JKcnepuMeHTanbHas (QU3KKa | PelieHue 3a1au» NpeaHasHadeHa I OpraHu3aluy BHEYPOUHO#
JesTeIbHOCTH 00yJaromuxcs 8 HiH 9 KI1accos.

Peanuzanusa nporpaMmMsl ofecnieduBaeTcsi HOPMATHBHBLIMH JOKYMEHTAMM:

1. ®enepanerbli 3axoH o1 29.12.2012 Ne 273-@3 (pexn. ot 31.07.2020) «O6 obpazoBanuu
B Poccuiickoit @enepanuu» (¢ u3M. u gom., BTy, B cuiy ¢ 01.09.2020).

2. TMacnopr manuoransHOro mpoekra «OOpasoranue» (yrB. mpesugumymom Cosera mpH
IIpesunente P mo crpaTeryyeckoMy pasBUTHIO W HAIMOHAIBHBIM ITIPOEKTaM, MPOTOKON OT
24.12.2018 Ne 16).

3. l'ocynapcrrennas nporpamma Poccutickoit @eneparmu «Pa3sutue oOpazoBanusy (yIB.
IlocranoBnenuem IlpaBurenscrBa P® or 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEPIKIEHUH rOCyAapCTBEHHOM nporpammel Poccuiickon @enepanuu «Paszsutne 06pazoBaHus».

4. Merogudeckde peKOMEHJAIlMH [0 CO3JaHUI0 W (QYHKIMOHHUPOBAHHMIO B
0011e00pa3oBaTENBEHEIX OpPraHU3aLMAX, PACIIONOKEHHEIX B CEJILCKOW MECTHOCTH M MAallbIX
ropojax, IeHTPOB 00pa3OBaHMs ECTECTBEHHO-HAYYHOW M TEXHOJNOTMYECKOH HampaBlIeHHOCTEH
(«Touka pocran) (YTBepikaeHbl pacnopskeHneM MunHucTepcTBa rmpocsemenus Poccuiickoii
®enepanuu ot 12 saBaps 2021 r. NeP-6).

5. Meronguueckue peKOMEHJAlMH 110 CO3JaHHIO H  (QYHKIMOHMPOBAHMIO JETCKHX
texHomapkoB  «Kpauwtopuym» Ha 0Oase oOuieobpasoBaTeNbHBIX ~ OpraHM3anmi  (yTB.
pacnopspkenreM MuHUCTepCTRa npocBenieHus Poceuiickoii @emeparuu ot 12.01.2021 No P-4).

BreypouHas nesTeNnBHOCTS ABISETCS COCTABHOMH 9acThI0 00pa30BaTENbHOTO Ipolecca
oIHOM U3 hopM opraHu3aIiy cB000IHOr0 BpeMeHH o0ydarommxcs. B pamkax pea m3amuu @I'OC
OOO BHeypouHas JeATENLHOCTH - 3TO OOpasoBarelnbHas JEATENBHOCTb, OCYILIECTBIsiEMAas B
dbopMax, OTIMUYHBIX OT YPOYHOM CHCTeMBI OOYYEHHS, M HalpaBleHHasd Ha JOCTHKEHHE
TUJIAHUPYEMBIX PE3YJBTATOB OCBOEHHs 00pa3oBaTeNbHBIX IPOTpaMM OCHOBHOTO 0OIIEro
o0paszosanus. Peanusamus pabodeit nporpaMMbl 3aHATHH BHEYPOIHOH NEeATEIPHOCTH 110 (U3UKE
«OKcrepuMenTanbHas (pu3MKa M peleHHe 3a7au» crnocoOCcTByeT 00LIEHHTENIeKTYAILHOMY
HaIlpaBJIEHHIO Pa3BUTHUIO IMYHOCTH 00ygaromuxcs 8-X KIaccos.

®usnveckoe 00pasoBaHue B CHCTeMe 00Iero u cpeHero 00pasoBaHus 3aHUMAET OJIHO U3
BeJymux MecT. SIBmssice GyHIaMEHTOM HAy49HOrO MHPOIIOHHMAHMsS, OHO CIIOCOOCTBYET
(hopmupoBaHu0 3HaHWE 00 OCHOBHEIX METO/aX HAYYHOI'O IIO3HAHHUS OKPYKAIOLIEro MUpa,
pyHIaMeHTaNbHBIX HAay4YHBIX TEOPHH W 3aKOHOMEpHOCTeH, (QOpMHpYET y yHalIHMXCS YMEHHS
WCCIIENOBATE W OOBACHATE SBIEHUSA NIPHPOIBI H TEXHIKH.

Kak mikonpHbld npeaMet, Gusuka 00nagaer orpoMHbIM I'yMaHHTADHBIM MOTEHIMATIOM,
OHa aKTHBHO (OPMHpPYET HHTE/UIEKTyalbHBIE M MHPOBO33DEHYECKHE KAauecTBa JIMYHOCTH.
Juddeperunanuns npeanonaraeT Takyo OpraHu3altio npoiecca 00yueHus, KOTopas y4uThIBAET
WHIMBUAIYATEHEIE 0CODEHHOCTH y4YaUIMXCs, UX CIOCOOHOCTH M MHTEPECHI, TMYHOCTHEIM OIIBIT.
Juddepenunanuss obyuenust du3rke MO3BOISET, C ONHOHW CTOPOHEI, obecrcuuTh 0a30BYHO
[TIOJIFOTOBKY, C OPYTOd - YIOBIETBOPUTH NOTPeOHOCTH KaXIOro, KTO NPOABILET HHTEPEC H
CIIOCOOHOCTH K MPEAMETY ¥ BEIXOAHT 38 PaMKU M3ydeHHs GHU3NKH B IIKOIBHOM KypCe.

Ilenu kypea. Onupaicsk Ha HHIUBHAYAIBHEIE 06pa30BaTEIbHBIE 3aIIPOCKI H CIIOCOOHOCTH
KaXJ0To pebeHKka NpU pealtu3al(dd [POrpaMMbl BHEYPOUHOH [EATENBHOCTH IO (u3HKe
«JKcrepuMeHTaATbHAS HH3MKa U PENICHHE 3329, MOXKHO JOCTHYb OCHOBHOM LeJIH - Pa3BHTD Y
ofy4alomuxcs CTpeMIeHHe K [AajbHellieMy caMoONpedeleHHI0, HHTELIEKTYAIbHOM,
HAY4YHOH ¥ NPAKTHYECKOH caMOCTOATEILHOCTH, N03HABATEILHOH AKTHBHOCTH.



Januas mporpamma rno3possier 00yyaronymMes 03HaKOMHUTECSI C METOAUKON OpraHu3aluu
¥ IIPOBEeHHS SKCIIEPUMEHTATTEHO-UCCIEN0BATENbCKOMN AEATEIbHOCTY B COBDEMEHHOM yaeOHOM
npouecce 1o Gu3nKe, 03HAKOMUTECS CO MHOTUMH HHTEPECHBIMH BOIIpOCaMU (PU3HKH HA JaHHOM
sTane OOyYeHHs, BBIXOASIIUMM 332 PAMKU IMIKOIBHOW MPOTpaMMEI, PACHIMPUTH IEIOCTHOE
npejcTaBleHHe O MpoblemMe [MaHHOM Hayku. OKCHepuMEHTalbHas JesSTelnbHOCTh OyneT
cII0cOOCTBOBATH PA3BUTHIO MBICIHTEIBHBIX ONepaliii 1 061eMy HHTE/IEKTyalbHOMY Pa3BUTHIO.

He Menee BakHbIM (DAaKTOPOM peanu3alldM AaHHOM IPOTpaMMEI ABISETCA CTPEMIICHHE
pasBUTh y ydaliMxcs yMEHHE CaMOCTOATeNbHO paboTark, OymaTh, JKCIEPUMEHTHPOBATH B
YCIOBHAX MIKONBHOM 1abopaTopuy, a Taike COBEPIICHCTBOBATH HABBIKH apryMEHTALlHH
COOCTBEHHOM MO3UIMK 10 ompenenéHHsM BompocaMm. CofmepikaHue MporpaMMEbl COOTBETCTBYET
II03HABATENBHBIM BO3MOXHOCTSAM IIKOJBHHUKOB M TIPEIOCTaBIIAeT UM BO3MOXKHOCTH paboTaTh Ha
YPOBHE IIOBHIILUEHHBIX TpeOoBaHMi, pa3zBuBas yuebHyro morTuBauuioo. CojepikaHue 3aHATHI
BHEYPOUHOM JIEATENLHOCTH Mpe/cTaBnsieT coboi BBejeHHe B MHD SKCIIEpUMEHTAIBHON (QU3MKHy,
B KOTOPOM yYalllMecs CTAHYT MCCIEIOBATENIMH U HAy4aThCS MO3HABATH OKPYKAIOIIUH UX MHD,
TO ©CTh OCBOST OCHOBHEIE METONEl HAYYHOTO TO3HAHMA. B  yClIOBUAX peaiw3anuu
00pa3zoBaTENbHOM POrpaMMBI ITHPOKO UCHOMB3YIOTCA METOMB! Y4eOHOT0, HCCAEI0BATENBCKOTO,
npoOiieMHOro skcrepumenTa. PeGEHOK B rpoliecce IMO3HAHUS, NpUoOpeTas YyBCTBEHHBIN
(penomenonorugeckuil) ONBIT, IIEPEKUBACT IOJYyYCHHBIE OMIYIIEHHS M BIEYaTIEHUA. OTH
nepexuBanus npoOyxnaror ¥ moOyxkamalorT npouecc MeinuieHus. Cneuuduueckas ¢opma
OpraHu3alMy [03BOJIAET YdYalllMMCS O3HAKOMHUTBECH CO MHOTMMH HHTEPECHBIMH BOIPOCAMH
u3uxu Ha TaHHOM dTare 00y4eHus, BEIXOASIIMMY 33 PAMKH OIKOIBHOM ITPOTPAMMEL, PACHIMPHTE
ILIE/IOCTHOE IIpe/icTaBleHue 0 npobieMe JaHHOM Hayku. JleTw momydaroT mpogeccHoHalbHBIE
HaBBIKY, KOTOpBIE CIIOCOOCTBYIOT AajibHEHIIeH colialibHOM afanTanuu B obiecTse.

Ienvro  mporpaMmbl  3aHATHH ~ BHEYPOYHOM  JeATENBHOCTH 10 (U3MKe
«IKcrepuMeHTaIbHas (DU3MKA K PeLIeHUE 3a/1a9y», Ul ydamuxces 8, 9-X K1accoB ABJIAIOTCA:

* pasBUTHE y y4alMXCs I103HABATENbHBIX HHTEPECOB, HHTEUICKTYaIbHbIX U TBOPUECKHX
criocoOHOCTEH B MPOLECCE pellieHHs MPAaKTUYEeCKUX 3a7ay U CaMOCTOATENRHOro NprobpereHus
HOBBIX 3HAHHHA,

* QopmMupoBaHHe H pasBHTHE Yy YdJalluxXcsl KIIOUEBEIX KOMIIETEHUHH: y4eOHO-
[103HABATENbHBIX, HHOOPMAIIHOHHO-KOMMYHUKATUBHBIX, COLMAJBLHBIX, M Kak CIEICTBHE
KOMITETEHIIMH THYHOCTHOTO CaMOCOBEPIIEHCTBOBAHMYS,

« (QopmmpoBaHME TpeIMETHEIX M  MeETalpeIMeTHBIX pe3ylbTaToB  0OydYeHHs,
YHUBEPCAIBHBIX y9eOHBIX TEHCTBUI;

* BOCIIMTAHHE TBOPUECKOH JIMYHOCTH, CIIOCOOHOM K OCBOCHHMIO NEPENOBLIX TEXHOJIOIHH U
CO3/IaHUIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BEIIBHIKEHHIO HOBBIX HIEH U IIPOEKTOB,;

* peanusalys AeATE]bHOCTHOrO IOJX04a K IpeIMEeTHOMY OOyYEeHHMH Ha 3aHATHAX
BHEYPOYHOH JIeATeIbHOCTH 110 (U3HKe.

OcoBEHHOCTEI0 BHEYPOUHOH [EATENBHOCTH 10 (PU3MKE B paMKax KPYKKOBOH paboTel
ABJSIETCS TO, YTO OHAa HaNpaBlieHa Ha JOCTXeHHe ofOydaromumucs B OoJiblliel CTeneHH
JTUYHOCTHEIX U METAanpeIMETHEIX PE3yJIbTATOB.

3agauu Kypca

g peanmusanuu 1eneit kypca TpeOyeTcs pelleHHe KOHKPETHBIX IIPaKTHYeCKHX 3aiad.
OCHOBHEIE 3a/Ia49¥ BHEYPOYHOH JeSITEILHOCTH 110 (PU3HKH:

* BBIABJIIEHHE HMHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEHM, BO3MOXKHOCTEH Y4YallMXCs K
pa3IMYHBEIM BUOAM IeSTETLHOCTH;

« (opMHUpoBaHHE TPENCTABICHMSA O SBJICHHAX M 3aKOHAX OKPYKAMOIIEro Mupa, ¢
KOTOPBIMH IIKOJIBHUKH CTAIIKUBAIOTCS B TOBCEHEBHOM KU3HHU;

* (hopMHpOBaHKE MIPECTABICHNA O HAYYHOM METO/IE TIO3HAHNS,

* PasBUTHE MHTEPECA K UCCIEA0BATENbCKOM NeATENbHOCTH;

* pa3sBUTHE OTBITA TBOPYESCKOH AEATENBHOCTH, TBOPUECKHX CIIOCOOHOCTEH,;

* pasBMTHE HABBIKOB OPraHM3allid HAYYHOTO TpyAa, pabOoTel CO CIOBapiMH M
SHIMKJIONIE UMY,



° CO3[aHM€ YCIOBMA Ui pealu3alMd BO BHEYPOUHOE BpeMs MNpPHOOPETEHHBIX
YHHMBEPCAIIBHBIX y4eOHBIX JIEHCTBUH B YPOUHOE BpeMS;

° pasBUTHE ONbITa HedOPMAIBHOTO OOIIEHMs, B3aUMOAEHCTBHSA, COTPYIAHHYECTBA; II
pacIMpeHHe PAMOK OOMIEHUS C COLUYMOM;

* (hopmMupoOBaHUE HABBIKOB OCTPOEHNsA (PU3HYECKUX MOJIeNeit U OTpe/ieNeH s TPAHUIL] HX
IPHMEHHMOCTH;

* COBEpIIEHCTBOBAHME YMEHMI NPHMEHSTEL 3HAHUSA MO (u3uKe IS 0OBACHEHNS SIBICHHAN
IPUPOJIB], CBOMCTB BEIIECTBA, PEIleHus QU3MIECKHUX 3a/1a4, CAMOCTOSTENLHOTO NPHOOPETeHNs 1
OllEHKM HOBOH HHGpOpMarMu (UMYECKOTO COAEPIKAHUS, WCIONB30BAHMA COBPEMEHHBIX
MHOOPMALHOHHBIX TEXHOIOTHIA;

* WCIOJB30BAHUE INPUOOPETEHHBIX 3HAHMH W YMEHMH ISl DPEIICHUS MPAKTHYECKUX,
JKM3HEHHBIX

3ajad;

* BKIIOYEHHE y4YalluXcs B pPa3sHOOOpa3sHyi0 JIeSTENbHOCTh: TEOPETHYECKYIO,
IPaKTHIECKYI0, aHATHTHIECKYIO0, TIOMCKOBYIO;

¢ BeIpab0TKa rUOKKUX yMEHHH IIEPEHOCHTH 3HAHMA M HABLIKM Ha HOBbIC (HOpMEI yueOHOH
paboThI;

* pasBHTHE COODPa3sUTENBEHOCTH U OBICTPOTHI PEAKIIMH IIPH PELICHHHA HOBBIX PA3IHIHBIX
(usnueckux 3a7a4, CBA3aHHBIX C MPAKTHYECKON IS TENbHOCTHIO.

Metonb! 06yuenusi 4 (opMbI OPraHU3ANMY AeATeTHHOCTH 00YYAINIMXCSA

Peamusanus 1mporpaMMbl  BHEYpOUHOH JesresnbHOCTH «@PH3uka B 331a49ax M
SKCIIEPMMEHTAX)» TIPEATIONAracT HMHIMBUIYaNbHYI0 M TpynmnoByio paboTy ob6yuarommxcs,
IIAHUPOBAHUE M IPOBEJEHHUE MCCIETOBATENBCKOTO SKCIEPUMEHTa, CaMOCTOSTENBHEI cOop
NaHHBIX JUIA pENIEHHS NPaKTHYeCKHX 3a/lad, aHalM3 M OIEHKY IIOIYyYEHHBIX pe3yJIbTaToB,
U3TOTOBJICHKE 110cO0MH 1 Momened. [Iporpamma npexycMaTpuBaeT He TOJNbKO oOyudarouiue u
pa3sBUBAIOIME IEnH, €€ peanu3alusi CIOCOOCTBYET BOCIMTAHHMIO TBOPYECKOM IMYHOCTH C
aKTHBHOM JXU3HEHHOH NO3uIMeH. BBICOKHX pe3ynbTaTOB MOTYT JOCTHYH B JaHHOM clly4yae He
TOJIBKO YYEHHKH C XOPOIIEH MKONEHO! YCIeBaeMOCThIO, HO U BCE I[EJIeYCTPEMIIEHHBIE AKTHBHBIS
pebsra, yxxe cleNaBIIHe CBOH mpodeccHoHanbHbIA BEIOOP.

Ilnanupyembie pe3yabTaThI

JlocTixeHne IIaHUpyeMbIX pe3yIbTaTOB B OCHOBHOM IIKOJE ITPOMUCXOJUT B KOMILIEKCE
HCIIONB30BaHMA HYETHIPEX MEKIUCUMIUIMHAPHBIX y4eOHbix mporpamm («®DopmupoBaHue
YHUBEPCATBHBIX y4eOHBIX neicTeuiiy, «@opmupoanre UK T-KoMIIETEHTHOCTH 00Y4arOIKUXCs»,
«OcHOBBI y4e0HOMCCIIEIOBATENIECKOW WM TPOEKTHOW JeATelbHOCTH», «OCHOBBI CMEBICIOBOTO
4TeHHMss ¥ PaboTel C TEKCTOM») W y4eOHBIX IPOrpamMM I10 BCEM IIPEIMETaM, B TOM YHCIE [0
(usuke. Ilocne nu3ydeHus mporpaMMel BHEYPOUHOM AEATETEHOCTH «DKCIIEpUMEHTAIbHAS QU3HKa
¥ pellenue 3a1a4» o0yyaronmecs:

° CHCTEMAaTH3HPYIOT TEOPETHYECKHE 3HAHHWS W YMEHHUSA II0 PEIIEHHIO CTaHIapTHBIX,
HECTAHJAPTHBIX, TEXHUYECKHX M OJIMMITHAIHLIX 33/1a4 Pa3IMYHBIMUA METOIAMH;

* BEIpabOoTaOT HHAUBUIYAIBHBIN CTUIIL peleHus GU3NYEeCKUX 3a/1a4;

° COBEpIIEHCTBYIOT YMEHHMsS HA TNpaKkTHKE I0Jb30BaThcs Npubopamy, NPOBOIKTH
u3MepeHusa GU3UUECKUX BeNUYHH (ONMpeeniTh IeHy JENeHUs, CHUMATh [10Ka3aHusd, coOmoaTh
IIpaBUIIa TEXHUKH 0e30MIaCHOCTH);

* HAy4aTcs M0Jb30BaThCs NpubopaMy, ¢ KOTOPEIMU HE CTAJIKMBAIOTCS HA ypoKax (HU3HKH
B OCHOBHOM MIKOJIE;

* paspaloTaOT U CKOHCTPYHPYIOT NPHOOPH M MOJENH MJs IOClenyiomeld paboTel B
KaOuHeTe

(huzuku.

* COBEpIICHCTBYIOT HABHIKM IHCBMEHHOW W YCTHOH pEYd B MPOLIECCE HANMCAHUS
HCCJIEI0BATENbCKUX pA0OT, HMHCTPYKUMH K BBINOJHEHHBIM MOAENAM M npubopam, Ipu
BBICTYIUIEHHSX HA HAYYHO - IPAKTHYECKHX KOH(EPEHIUIX Pa3IHIHBIX YPOBHEH.



* ONpENENT JalbHeHIee HalpaBIeHue Pa3BUTHS CBOMX CIIOCOOHOCTEH, cepy HayuHbIX
HMHTEPECOB, OTPeEeNATes ¢ BEIOOPOM MalbHeHIero 00pa3oBaTen-HOr0 MapIipyTa, JaabHeHIero
npoduns 00ydeHus B CTaplIei nIkose.

Ilpedmemmnvimu pesynsmamamu IpOrPaMMEI BHEYPOIHOH NEATEILHOCTH SBJIAIOTCA:

1. yMeHHE TONB30BATHCS METOMAMH HAyJHOTO TIIO3HAHWS, IIPOBOIHTI HaOIIOIEHHS,
IUIAHUPOBATE U MTPOBOJIUTE 3KCIIEPUMEHTEI, 00pabaThIBaTE pe3ynbTaThl H3MEPEeHHIA;

2. Hay4uTbCS IIONIB30BAThCS WM3MEPHTEIbHBIMU IpuOOpaMu (BEChl, JHHAMOMETD,
TEPMOMETP), COOMpaTh HECTHOXKHEIE OKCIEPUMEHTATbHBIE YCTAHOBKM NS  IPOBEACHUS
IIPOCTEHIINX OIIBITOB;

3. pa3BUTHE HJIEMEHTOB TEOPETHYECKOr0 MbINUICHUS HAa OCHOBE (JOPMHUPOBAHUA YMEHHUI
yCTaHaBIMBaTh  (hakThl, BBLEENATH TJIABHOE B H3Y4aeMOM  SBIICHHUH,  BBIABIATH
IPUYUHHOCIIE/ICTBEHHBIE CBA3M MEXIY BETMYHHAMH, KOTOPBIE €r0 XapaKTepU3yIT, BELIBHIATh
THIIOTE3E, GOPMYTHPOBATE BEIBOJIEI,

4. pa3BUTHE KOMMYHUKATHBHBIX YMEHMMH: JOKIAABIBATL O PE3ynbTaTax HKCIIEPUMEHTa,
KpaTkO M TOYHO OTBEYATh HA BONPOCH], HCHONB30BaTh CIIPABOYHYIO IUTEPaTypy W OpYyTHE
MCTOUYHHKKA HHOPMAITHH.

Memanpeomemusimupesynomamamu  NPOrpaMMbl  BHEYPOUHOHM  J€ATENBHOCTH
ABJIAIOTCA:

1. oBnameHue HaBBIKAMHU CAMOCTOATENEHOTO MPUOOPETEHUS HOBBIX 3HAHUM, OPraHH3ALIUU
yueOHOH JeATeIbHOCTH, IIOCTAHOBKM LieNel, IUIaHMPOBAHMA, CAaMOKOHTPOJS U OLEHKH
pE3ynbTaTOB CBOEH JEATENbHOCTH, YMEHHSIMHU IHpEeIBUIETH BO3MOXHEIE PE3VIBTATEl CBOHX
IeHCTBHIA,

2. npHoOpeTeHue ONBITA CaMOCTOATENBHOTO MMOMCKA aHanu3a U oTbopa uH(OpMaLMK C
UCII0JIb30BaHUEM PA3IMIHEIX HCTOYHUKOB U HOBBIX HH)OPMAITHOHHEIX TEXHOIOTUH I PEIIeHUs
9KCIIEPUMEHTAIBHBIX 38/1aY;

3. dopmupoBaHue yMeHUH paboTaTh B IpyIIIe C BHIIOIHEHHEM Pa3sIHYHBIX COLHAIbHBIX
poJIeil, peCTaBIATs U OTCTAUBATEL CBOM B3TTIANB! U YOEXKIEHHUS, BECTH TUCKYCCHIO;

4. oBNajieHKe SKCICPUMEHTAIEHEIMUA METOIaMH pEIIeH s 3a/1a4.

Juunocmuosimu pe3ynbmamamu TpOrpaMMbl BHEYPOUHOH IeATEIbHOCTH ABIAHOTC:

1. chopMHPOBAHHOCTH NMO3HABATENBHBIX WHTEPECOB, MHTEINCKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTE! yJamuxcs;

2. CAMOCTOSTENBHOCTE B IPUOOPETEHNH HOBBIX 3HAHHUI M MPAKTHYECKHX YMEHHI;

3. npuoOpeTeHHe yMeHHA CTaBHTh Iepes coOOH IT03HABATENbHBIE €M, BBLIJIBHIATH
THIIOTE3BI, I0Ka3bIBATE COOCTBEHHYIO TOUKY 3PEHMUS;

4. mpuobpeTeHHe MOIOKUTETLHOIO 9SMONHOHATBHOIO OTHONIEHHMSA K OKpYIKaroIleH
IPUPOZE U caMoMy cebe Kak 4acTH MPUPOJILL.

Cnoco0bl OlleHKH YPOBHS J0CTHHKEHHA 00ydarommxcs

KadecTBO MOATOTOBIEHHOCTH YYaLIMXCsl ONPENENAETCA Ka4€CTBOM BHINOJHEHHBIX HMH
paboT. KpuTepuem OLEHKH B JAHHOM CIIydae ABISETCS CTENEHb OBIANCHUA HABBIKAMM PabOTHI,
CaMOCTOSATENLHOCTE M 3aKOHYEHHOCTE paboTEl, TIIATENBEHOCTE OKCIEPHMEHTa, HAay4HOCTh
IpeIaraeMoro penieHus pobieMs!, BHEIIHUH BUJ U Ka4eCcTBO paboThl pubopa Wili MOZENH,
COOTBETCTBHE HCCIIE0BATENLCKOM paboThl TpeOyeMBIM HOpMaM H IIpaBuiIaM 0QOpMIEHHs.

[oompuTensHol GopMOil OLEHKH TpyHa Ydalluxcs SBISETCS AeMOHCTpamus pabor,
BBIIOJHEHHBIX YYAIMMUCS ¥ BBICTYILIEHHE C PE3yNbTaTaMH MCCIE0BAHUM TIEpe/l PasIuIHbIMH
ayouTopuaMH (B Kiacce, B CTapIiMX M MIQIIUMX KjaccaX, YYMTEIsIMH, IEAaroraMu
JIOTIOJTHATENEHOTO 00pa3oBaHys) BHYTPH MIKOJIbI.

Pa6ora ¢ yueGHBEIM MaTepuanoMm pasHooOpasHeIX (GOPM JaeT BOSMOXKHOCTE KaXIOMY HX
YHATIUXCS MPOABUTE CBOM CIIOCOGHOCTH (B 06I1aCTH CHCTEMATH3AIMH TEOPETHUECKHUX 3HAHUH, B
061aCTH peleHHs CTaHNAPTHLIX 3a/1a4, B O0JIACTH PElIeHHs HeCTAHAAPTHBIX 3aja4, B 00/1acTy
WCCIIEOBATENbCKOM paboTel u T.4.). CHTyaluu ycrexa, CO3/JAoMHUe MOT0KHTEIbHYIO
MOTHBALMI0 K JIEATENbHOCTH, ABIAIOTCA BaKHBIM (AKTOpOM PpasBUTHA TBOPYCCKUX H
[I03HABATeIBHBIX CIIOCOOHOCTEH yIalIXCs.



Conep:xanue NporpamMmbl

Coodepaitcanue uzyuaemozo Kypea

Broauoe 3ansaTre. MHCTpyKTaX IO TexHUKE OezomacHocTH (1 9)

1. TenmtoBbie siBeHus (7 4)

TemnoBoe nerwxenue. TepmomeTp. CBA3b TeMIlepaTypsl Tella CO CKOPOCTHIO IBHIKEHHUS €T0
mouniekys. BHyrtpennss sHeprus. JIa crmocoba M3MeHeHHsI BHYTpeHHeH sSHepruum: pabota u
Tensonepeaaya. Buibl Temonepenayn.

KonudecTBo TermnoTel. YiensHas TEIIOEMKOCTh BEIIECTBA. Y JeNbHas TeII0Ta CropaHus
TOILIMBA.

3aK0H COXpaHEHUS SHEPTUH B MEXAHUYECKUX H TEIIOBBIX IIPOLIECCaX.

2. A3Menenue arperaTHbIX COCTOSIHHE BemecTBa (5 1)

IlnaBneHue u oOTBepAeBaHMe Ten. Temmeparypa maBieHus. YenbHas TeroTa
TLIaBJIEHUSI.

Ucnapenne u koHneHcanus. OTHOCHTENBHAs BIAXHOCTH BO3jyXa M €€ H3MEDEHHE.
[TemxpomeTtp.

Kunenue. Temneparypa KuneHHsa. 3aBHCHMOCTh TEMIIEPATYPHI KMIIEHHS OT JABIEHHA.
VY nenbHas TernoTa napoobpa3oBaHus.

OOmscHeHHe W3MEHEHMN arperaTHBIX COCTOSHUM BENIECTBA Ha OCHOBE MOJIEKYISPHO-
KHHETHYECKUX TPEICTARIEHHA.

[TpeoGpazoBarusa 5HEPrUM B TEMIOBBIX MamMHAX. IBHrateib BHYTPEHHEIO CrOpaHHUA.
[TapoBas TypOuna. X0I0AMIBHUK, DKOIOTHUECKHE IPOOIEMbI HCIIOIE30BAHMS TEMIOBEIX MALIMH.

3. DnexTpuueckue spiaeHns (13 1)

Onexrpuzauus Ten. Jlpa poja 3/1eKTpHUECKHX 3apsjoB. IIpOBOAHHMKH, AHUDIEKTPUKH H
MOJTYIIPOBOAHKUKH. B3auMOJeHCTBHE 3apsUKSHHBIX Tell. DIEKTPUIECKOe 110J1e. 3aKOH COXPAHEHUS
3IEKTPUYECKOr0 3apsaza.

JIMCKPETHOCTH MEKTPHIECKOro 3apsaaa. DIekTpoH. CTpoeHue aTOMOB.

DnexTpHYeckuit TOK. ['ambBaHHYECKUE SIEMEHTEl. AKKyMYJIATOPBI. DIEKTPUIECKast LEllb.
OnexTpuueckuil Tok B Metaiuiax. Hocureny snekTpuueckux 3apsioB B MOTYIIPOBOTHHKAX, Ia3ax
¥ pacTBopax 3iekTpoiuToB. IomynpoBouaukoBsle mpubopsl. CHila Toka. AMIIEPMETP.

OnexTpuyeckoe HanpsbkeHue. BonsTMeTp.

DJIeKTPHYECKOE COIIPOTHBIIEHHE.

3akoH Oma 19 y4acTKa 3eKTPHIECKOH 1IENH.

VYnensHoe conmpoTuBienue. Peocrarsl. IlocnenoBarebHOE W MapaieibHOE COCIUHEHHA
MIPOBOTHUKOB.

Pa6ora 1 momuocts Toka. KonuuecTBO TEMIOTHI, BBIIEIAEMOE IIPOBOAHHKOM C TOKOM.
CueTynK SMeKTPUUYECKON 3Hepruu. Jlamra HakanuBaHus. DIEKTPOHATPEBATENbHEIE MPHOOPHI.
Pacuer 311eKTposHepriuy, MoTpediseMo GpITOBBIMH 3neKTponproopamu. KopoTkoe 3aMbIKaHHE.
[Inapxue NpenoXpaHUTENH.

4. DneKTpOMAarHUTHbIE siBJIeHud (3 1)

MarHuTHOE T10JI€ TOKA. DJIeKTPOMArHUThl U MX IpHMeHeHHe. [locTogHHBIE MarHWTHL
MarautHoe 1osne 3emud. JleHCTBHE MArHMTHOIO TIOJIsI HA TIPOBOAHMK C  TOKOM.
DIIEeKTpOJBUraTeNlb. JHHaMHUK U MUKPO(OH.

5. CeeToBble gBIeHAd (54)

Hcrounukw ceeTa. [IpamonuHeiHOe paclpoCTpaHEHUE CBETA.

Orpaxkenus cBeTa. 3aKoH oTpaxkeHus. Ilnockoe sepkaio.

IIpenomnenne ceera.

JIunsa. DokycHOe paccTosHue uH3EL [locTpoeHre M300paxKeHUH, NaBAEMBIX TOHKOH
nuE30it. OnTuyeckas cuia TUH3EL [ 71a3 Kak onTrdeckas cucreMa. OnTaaeckue IpHOOpEL.



TemaTnueckoe IJIaHHPpOBAHHE

Ne Tema 3aHATUA Koun-Bo | IlpakTuyeckas
yacoB | pabora

1. BeogHoe 3ausatre. MHCTpyKTax 1o TexHuke 6esonacHoctu (14) 1

TenuioBsie siBjaenus (7 9)

2. IIpaxtuueckas padora Ne 1 «Mcciefiopanyie H3MEHEHUS CO 2 2
BPEMEHEM TEMIIEPATYPHI OCTHIBAIONIEH BOIBI.

3 Pemennre 3ana4d Ha TeMy «VM3MeHeHHe BHYTpEHHEH SHEPTUH, 1 1
paboTay.

4, Pemienne 3anaq Ha remy «/M3mMeHeHne BHYTPEHHENH SHEPTHH, 1 1
TEIIONEpPeayar.

=, [TpakTuueckas padora Ne 2 «V3yueHne BbIBETPHBAHMS BOABL | 2 2
C TEYCHHEM BpEMEHU

6. OxcnepumenTanbHas pabora Ne 1 «Mccnenoranne aMmopdHbBIX | 1 1
T

Vi3meHeHHEe arperaTHbIX cocTOsiHUHA BemecTBa (5 1)

i OkcnepumenTansHas pabora Ne 2 «Mccnenosanue 1 1
TeMIlepaTyphl NIABAEHH U OTBEP/IEBAHUI»

8. DxcnepumenTanbHas pabora Ne 3 «MccneioBaHHE BIAKHOCTH 1 1
BO3AYXa»

9. DxcnepuMenTansHas pabora Ne 4 «3aBUCHMOCTE TeMIepaTypsl | 1 1
KHIIEHHS OT JIaBIICHU

10. Pemrenne 3ana4 Ha TeMy «Y IelbHas TeloTa napoobpasopanuay | 1 1

11 Pemenwe 3ana4 Ha Temy «KILJ] TeIIoBEIX OBUTATENEH 1

mexkTpHyeckue sipxerus (13 1)

12. DxcnepuMenTansHas pabora Ne 5 «Mccnenosanue 1 1
JNEKTPHYECKOTO OIS

13, Pemenne 3anau Ha TeMy «DJIeKTpHYECKas LIeTb U €€ COCTaBHeE | 1
JACTH»

14. DxcnepuMeHTanbHas pabora Ne 6 «Mccnenosanue 1 1
JJIEKTPHUIECKOTO TOKa, [ anbBaHUIECKHE 3JIEMEHTEI,
aKKyMYJIATOPBI»

15. TIpakTuueckas pabora Ne 3 «M3roToBIEHHE 3ICKTPOCKOMIAY 1 1

16. OxcrnepuMenTansHas pabora Ne 7 «Mcecnenosanue 1 1
SIEKTPHIECKOH IEMU»

17. Pemenue 3ana4 Ha Temy «Cuna Toka. AMnepMerpy 1 1

18. Pemnienwue 3a1a4 Ha TeMy «IEKTPHYECKOE HATIPSDKEHUE. 1 1
BonsTMeTp»

19. Pemenue 3aa4 Ha TeMY «DIEKTPHYECKOTO CONPOTHRICHHUEY 1 1

20. Pemenue 3anad Ha TeMy «OTnpenenenye napaMmeTpoB 1 1
5IEKTPUIECKOH ENH IPH MOCIE0BaTeNbHOM H apaiieIbHOM
COEIMHEHHH IPOBOIHHKOB»

21. Pemenue 3anay Ha Temy «Pacder paboThl # MOIIHOCTH TOKa» 1 1

22 DxcnepuMenTanbHas padora Ne 8 «Mccnenopanne KommIecTsa 1 1
TEIUIOTH], BBIIE/ISIEMOe IPOBOTHUKOM C TOKOMY

23 TIpaktugeckas pabora Ne 4 «MccnenoBaHue namIibl 1 1
HaKaIHBaHMA»

24. OxcnepuMenTanbHas pabora Ne 9 «Koporkoe 3ampikanue nero | 1 2

nocnencTeus. [laBkue MpENOXpaHuTEIH)

JJIeKTPOMATHUTHBIE fiBJeHH (3 4)




25. DxcnepumenrtansHas pabota Ne 10 «VcenegoBanue MarHuTHOTO | 1
IIOJIST TOKaY
26. OxcnepumenTtansHas padota Ne 11 «/leficTBHE MAarHUTHOTO 1
T10JI51 Ha TIPOBOJTHHUK C TOKOM)
2. [MpaxTuueckas pabora Ne 5 «MccinenoBanue npuHiuna gedcTeus | 1
IUHAMHKA 1 MUKpOdOHa»
CgeToBble siBjieHns (5 1)
28. IIpaxtugeckas pabora Ne 6 «MccnenoBanue oTpakeHUS CBETA. 1
3axoH oTpaxkeHus. [Inockoe 3epkano»
| 29. OxcnepumenTanbHas pabora Ne 12 «Mcenenosanue 3axoHa 1
TIPENIOMIIEHHS CBETa»
13 Pemenue 3agag Ha TeMy «PacueT (hOKyCHOTO PacCTOSHHS 1
TIHH3BIY
21 IIpaxTtiaeckas pabora Ne 7 «IToctpoenue n3obpakeHuii, 1
[aBaeMbIX TOHKOH JTHH30#»
A ITpaxTuyeckas pabora Ne 8 «OnTuueckue mpuOOpH! B ipupoe». | 1
Hi0ro: |34 34




