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IlosicHuTeALHASA 3aNMUCKA

HamnpaBneHHOCTb TporpaMMsl - U(poBast J1abOpaTOPHS.
YpoBEeHb IPOrpamMMBbl - 0A30BBI.

Bospact obyuatontuxcs: ot 14 et 1o 16 ner.

Cpok peanuzanuu nporpammsel: 1 roa, 34 daca.

Pabouas mporpamMMa 3aHSTHII BHEYpPOUYHOH HesATENbHOCTH 1O Qu3uke «Du3mka B 3amadax U HKCIIEPUMEHTAX»
MpenHa3Ha4YeHa [UIsi OpTaHM3allMd BHEYPOYHOW JesTenbHOCTH oOydatromuxcs 8-9 kmaccoB JXKepibIkckoit
COLI Ne20 umenu I'epost Coerckoro Coro3za A.JI. )Kypasnépa .

Peanm3anusi nporpamMmsl o0ecneduBaeTcss HOPMATUBHBIMH JOKYMEHTAMM:

1. ®enepanbubiii 3akoH ot 29.12.2012 Ne 273-®3 (pen. or 31.07.2020) «O0 oOpazoBanuu B
Poccuiickoii denepanuun» (¢ u3M. u Jo., Berym. B cuny ¢ 01.09.2020).

2. TMacmoptr wHaumoHanpHOTO Tpoekta «OOpa3oBanue» (yrB. mpesuauymom CoBera npu
[Ipe3unente P® 1o cTpaTermyecKoMy pa3BUTHIO M HAIMOHAIBHBIM IPOEKTaM, NpoTokod oT 24.12.2018 Ne
16).

3. TocymapctBennass mnporpamma Poccuiickoit ®enepauuu  «Pa3Butue oOpasoBanus»  (yTB.
[TocranoBnenuem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepKIcHHH
rocyIapcTBeHHOM mporpaMmbl Poccuiickoii @eneparmu «Pa3Butne o0pa3oBaHU».

4. Tlpodeccuonanbubiii crangapt «llemaror (memaroruyeckas JesTENbHOCTb B JOUIKOJBHOM,
HavyaJbHOM OO0IeM, OCHOBHOM 0O0IIeM, cpenHeM o0mieM oOpa3oBaHMHM), (BOCTIUTATeNb, YUUTENb)» (ped. OT
16.06.2019) (Ilpuka3 MwunmcTepcTBa Tpyaa U commanbHO 3amuTel P® ot 18 oxTsabps 2013 1. Ne 544H, c
W3MCHCHUSIMH, BHECEHHBIMUA TNPUKa3oM MuHucTepcTBa Tpyaa M comzamutel PDor 25.12.2014 Ne 1115H wm
o1 5.08.2016 . Ne 422H).

5. Meroauyeckue PEKOMEHJALMU IO CO3/JaHUI0 M (YHKIIMOHHPOBAHUIO B 0O0IIE00pa30BaTEIbHBIX
OpraHu3aIMsAX, PACIIONIOKEHHBIX B CEIbCKOH MECTHOCTH W MAJIbIX TOPOAAX, IIEHTPOB 00pPa30BaHUS €CTECTBEHHO-
HAy4YHOW W  TeXHOJOrmdeckoi HampaBineHHocTeld («Touka pocran) (YTBEpKICHBI pacrlopsiKEHUEM
MunncrepcrBa npocBenienust Poccuiickoit @enepamm ot 12 saBaps 2021 r. NeP-6).

6. Meroauueckue peKOMEHAAUH 110 CO3AaHUI0 M (PYHKIIMOHHUPOBAHHIO JIETCKHX TEXHOIAPKOB
«KBantopuym» Ha 0a3e oOueoOpa3oBaTeiabHbIX OpraHuzauui (yTB. pacnopsikeHueM MUHUCTEpCTBa

npocsetenus: Poccuiickoit deneparmu ot 12.01.2021 No P-4).

BHeypouHasi IesITenTbHOCTh SIBISIETCS COCTaBHOW 4YacThiO 00pa3oBaTEIbHOTO Ipolecca W OJHOH U3
¢bopM opraHmzanmuyd CBOOOMHOTO BpeMeHH oOydaronuxcs. B pamkax peammsammun  P®IOC 000
BHEYpOYHAsl JEATENBbHOCTh - O3TO oOpa3oBarenbHas JEATENbHOCTh, OCYIIECTBIsieMas B (opmax,
OTJIIMYHBIX OT YPOYHOW CHUCTEMbI OOYYEHHS, M HAIpaBJICHHAsh Ha JOCTIKCHHE IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOeHHsSI 00pa30BaTeIbHBIX MPOTPAaMM OCHOBHOTO oOmiero oOpa3zoBaHus. Peammszamms paboueit
MpOrpaMMbl 3aHATHI BHEYPOUHOH AeATeIbHOCTH NO (usuke «IKClepuMeHTalbHas (U3MKAa M pelleHue
3a7a4» CIOCOOCTBYET OOIIEMHTENJIEKTYATbHOMY HAIPABICHUIO PA3BUTHIO JIMYHOCTH OOYYaIOMIUXCS 8-X
KJIACCOB.

dusnueckoe oOpa3oBaHHE B CHUCTeMe OOIIEro M cpeaHero oOpa3oBaHUS 3aHMMAaeT OJHO W3
BeIyIIUX MeCT. SIBisisch ()yHJAAaMEHTOM HAay4yHOTO MHPOIIOHHMAHHUS, OHO CHOCOOCTBYeT (HOPMHPOBAHHUIO
3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOIO IIO3HAHMSA OKPY)KAIOLIET0 MHUpPA, (YHIAMEHTAJbHBIX HAyYHbBIX
TEOpUH U 3aKOHOMEpHOCTeW, (GOopMHpYeT y ydalluxcs YMEHHUS HCCIeN0BaTh H OOBSICHSITH SIBICHUS
NPUPOIBI U TEXHUKH.

Kak mkoneHbIi npeamer, pusnka o0siafaeT OrpOMHBIM I'YMaHHTapHBIM MOTEHIIMAIOM, OHA



aKTUBHO (OPMHUPYET HHTEIUICKTyaJbHbIE M MHPOBO33pPEHUYECKHE KadecTBa JMYHOCTH. [luddepeHumanms
MpeanojaraeT TaKyl OpraHU3aldI0 Tpolecca OOydYeHHs, KOTOpas y4YUTHIBAeT WHIUBUAYAJIbHbBIE
0COOCHHOCTH Y4YalIMXCsl, MUX CHOCOOHOCTM M HWHTEPEChl,  JIMYHOCTHBIK  ombIT.  JuddepeHumarys
oOydeHus: (U3MKe MO3BOJISET, C OJHOW CTOPOHBI, OOecneuuTh 0a30BYI0 MOATOTOBKY, C Jpyrou -
YIIOBJIETBOPUTH TIOTPEOHOCTH Ka)XIOTO, KTO MPOSBISET WHTEPEC M CIOCOOHOCTH K TPEAMETY U BBIXOIHT
3a paMKH U3y4deHHs (PM3HKHU B IIKOJLHOM KypCe.

2. Ileam kypca

Onupasich Ha MHIUBUAYaAIbHbIE 00pa3oBaTENbHBIE 3alPOChl M CIIOCOOHOCTH KaXKIOro pedeHKa mpu
pealM3anyy  MPOTPaMMbl  BHEYPOYHOH NEATENPHOCTH TIO0 (¢u3nke «OKCIEepUMEHTaIbHAas (QU3uKa U
pelleHre 3aJauy», MOXHO JOCTHYbh OCHOBHOH WeJIH - Pa3BUTh Yy OOy4armomuxcs CTpeMJeHHe K
AaJbHelHIeMy caMoornpeeIeHHUIo, HHTEJIEKTYa bHOM, HAY4YHOIi | NMpaKTHYeCKOMH
CaMOCTOSITeJIbHOCTH, NO3HABATEIbHON AKTUBHOCTH.

Jannas mnporpamma MO3BOJIIET OOYYarOIMIMMCS O3HAKOMHUTBCS C METOJMKOM OpraHu3alud U
MPOBEJICHUS HKCIEPUMEHTAIbHO-UCCIEIOBATEIbCKON JIESTEIbHOCTH B COBPEMEHHOM Y4eOHOM IMpolecce
no ¢u3uKe, 03HAKOMUTHCSI CO MHOTMMH WHTEPECHBIMH BONpocaMu (PM3MKH Ha JaHHOM HTare OOydeHwus,
BBIXO/SIIIMMHM 32 PAMKH IIKOJILHOW INPOrpaMMbl, PAaCUIMPUTh LEJIOCTHOE TMPEJCTaBIeHHE O Mpobdieme
JAHHOM HayKu. OKCIEepUMEHTalbHas AeSTeIbHOCTh OyIeT CHocOOCTBOBATh PAa3BUTHIO MBICIUTENBHBIX
orepanyii 1 o0IeMy HHTEIUIEKTyaTbHOMY Pa3BUTHIO.

He menee BaXHbIM (PaKTOpOM pealM3aldy JAHHOM MPOrpaMMBbl SIBISETCS CTPEMIICHHE Pa3BUTh Y
YUYaIIMXCS YMEHHE CaMOCTOATEIbHO padoTaTh, AyMaTb, 3KCHEPUMEHTHPOBAaTh B YCIOBUSAX IIKOJBHOM
naboparopuu, a Tak)Ke COBEpPUICHCTBOBATH HABBIKM  apTyMEHTAlMU  COOCTBEHHOW  MO3WIUH IO
onpenenéHHbM  BorpocaM. CopepikaHue NporpaMMbl COOTBETCTBYET IIO3HABATEIbHBIM BO3MOKHOCTSIM
IIKOJIBHUKOB W TIPEIOCTaBISET WM BO3MOXXHOCTH pabOTaTh Ha YPOBHE TOBBIIICHHBIX TPEOOBAHMIA,
pa3BuBas y4yeOHyro MoTHBamuio. Coaep)kaHue 3aHATHI BHEYPOUHOHW AESITENbHOCTH TPEACTABISIET COOOM
BBEJICHUE B MHp OKCIHEPUMEHTAIBHOM (U3UKH, B KOTOPOM ydYallUecs CTaHyT MCCIENOBATEIIMUA U
HayJaTbCs TMO3HABATh OKPYXKAIOMIMA WUX MHpP, TO €CTh OCBOSIT OCHOBHBIE METOABI HAy4YHOTO TMO3HaHHs. B
YCIOBHUAX peald3allid  00pa3oBaTeIbHOM MpPOrpamMMbl IMIMPOKO HCHOJNb3YIOTCS METOJbl  y4eOHOTro,
HCCIIEIOBATENIbCKOTO, TPOOJEMHOTO JKcHepuMeHTa. PeOEHOK B mpomecce NO3HaHUS, mnpuoOperas
YYBCTBEHHBIH ((PEHOMEHOJOTMYECKHIA) OMNBIT, MEPEKUBACT IOJYUCHHbIEC OIIYIIEHUS M BIEYATIEHUS. OTU
MIEPEeKUBAHUS TIPOOYXKTAIOT W TOOYXKITArOT Tmporiecc MbinuieHns. Crnenududeckas ¢dopma opraHH3aINH
MO3BOJISIET Y4YaIUMCSI O3HAKOMHUTBCS CO MHOTHMH HHTEPECHBIMH BONpocaMH (HU3UKH Ha JaHHOM JTare
o0y4yeHMs, BBIXOAAIIMMHU 32 pPaMKH IIKOJIBHOW MPOTrpamMMbl, PACIIUPUTh LEJIOCTHOE MpEICTaBICHHE O
mpoOsieMe JaHHOW Haykd. JleTw TonydaroT TpoQecCHOHANbHBIE HABBIKH, KOTOPBIE CIIOCOOCTBYIOT
MalbHEHNIIEeH cCOUaIbHON aganTalii B OOIIECTBE.

Ilenvro mporpamMmbl 3aHATHIA BHEYPOUHOM JeATENbHOCTH MO (Qusuke «@Pu3umka B 3agadyax u
9KCIIEPUMEHTAX», Ul yJamuxcsl 8-X KJIacCOB SBISIOTCS:

* Dpa3BUTHE Yy YYalIUXCS T[IO3HABATEIbHBIX HWHTEPECOB, MHTEIUICKTYyalbHBIX U TBOPYECKHX
CHOCOOHOCTEH B TMpoIlecce pelIeHHs NPAaKTUYEeCKUX 3a1ad M CaMOCTOSTEIbHOTO MNpPUOOPETeHHsT HOBBIX
3HAHUM;

* (QopmupoBaHHe W pa3BUTHE Y YYAIIMXCS KIIOUEBBIX KOMIIETEHIUH: Yy4eOHO-II03HABATENIbHBIX,
MHPOPMALMOHHO-KOMMYHUKATUBHBIX,  COLMANBHBIX, M KaK CJIEICTBHE KOMIIETEHIMH JUYHOCTHOTO
CaMOCOBEPIIICHCTBOBAHUS;

* (¢opMupOBaHHE TPEIMETHBIX W METANpPEeIMETHBIX pPE3yJIbTaTOB OOy4YEHHsS, YHHUBEPCAIbHBIX
y4eOHBIX JICHCTBHIA,



* BOCIHTAaHHWE TBOPUYECKOW JIMYHOCTH, CIIOCOOHOH K OCBOCHUIO IMEPEJOBBIX TEXHOJOTHH W
CO3JIaHUIO0 CBOMX COOCTBEHHBIX Pa3padOTOK, K BHIABMIKCHHUIO HOBBIX MJEH U MPOEKTOB;
* peanu3alys JEATEIBHOCTHOrO IIOAXOJa K MPEAMETHOMY OOYYEHHMIO Ha 3aHATHSIX BHEYPOUYHOM
JeSITeIBHOCTH TI0 PH3HKE.
Oco00EHHOCThIO BHEYPOUHOW JIEATEIbHOCTH MO GU3HKE B PaMKax KpPYXKOBOH pabOTHI SBISETCSA TO,
9TO OHAa HampaBjeHAa Ha JOCTH)KCHHE OOyJalomMMHUCS B OONBIIEH  CTEMEHW  JUYHOCTHBIX U
MeTanpeAMETHBIX Pe3yJbTaTOB.

3. 3apaum Kypca
[ns peamuzauuu uenedl Kypca TpeOyeTcsl pellleHHe KOHKPETHBIX NpPaKTHYeCKuX 3agady. (OCHOBHBIE

3aJa4i BHEYPOUHOU JIEATENLHOCTH MO (PU3UKH:

*  BBIBJICHHE MHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEN, BO3MOKHOCTEH ydamuxcs K pa3indHbIM
BUJIaM JIE€SITEJIBHOCTH;

* (¢opMHpOBaHHE MPEACTABICHHUS O SBJICHUSAX M 3aKOHAX OKPYXAIOLIETO MHUPA, C KOTOPHIMHU
LIKOJIBHUKU CTAJIKUBAIOTCS B TIOBCEHEBHOM JKU3HU;

* (opMHpOBaHHE MPEACTABICHUS O HAYYHOM METO/E MO3HAHUS;

*  pa3BUTHE MHTEpeca K HCCIEAOBATEIbCKOW AeATEIbHOCTH,

*  pa3BHUTHE ONBITA TBOPUYECKOW JEATEIBHOCTH, TBOPUYECKHUX CIOCOOHOCTEH;

* pa3BHUTHE HABHIKOB OPraHM3alMM HAYYHOTI'O TPyJa, pabdOThl CO CIOBAPSIMH U SHIUKIONEAUSIMU;

* CO37aHUE YCIOBUU ISl pealii3allid BO BHEYPOUHOE BpEMS MPUOOPETEHHBIX YHUBEPCAIBHBIX
y4eOHBIX ICUCTBUI B YPOUHOE BPEMS;

*  pa3BHUTHE OIbITa HE(POPMATIBHOrO OOIICHNUSI, B3aUMOJICHCTBHSI, COTPYJHUYECTBA; []
pacumpeHre paMoK OOIIEHHS C COLMYMOM;

* (opMHpOBaHME HABBIKOB IOCTPOCHHA (H3MUECKHX MOJeJIed W ONpeAeNeHus TpaHUll HX
MPUMEHUMOCTH;

* COBEpIICHCTBOBAaHHE YMEHHUI NpPUMEHATh 3HAHUSA 1O (U3WKEe I OOBSCHEHHS SBJICHUH
NpPUPOJBI, CBOMCTB BEIIECTBA, peIICHUS (PU3MUECKHMX 3a]ad, CAMOCTOSTEIBHOTO TPUOOPETEHHUS W  OLEHKH
HOBOH WHpopManuu (PHU3MIECKOr0o COAEpIKaHUs, HCIOIb30BAHUS  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTHM;

*  HUCHOJIb30BaHUWE NMPUOOPETEHHBIX 3HAHWH W YMEHHU IS PEUICHHS MPAKTUYECKUX, >KU3HEHHBIX
3ajady;

* BKJIOYCHHE YYalIUXCS B PAa3HOOOPA3HYIO JACSITEIBHOCTH: TEOPETHYECKYIO, MPAaKTUYECKYIO,
aHAJIMTHYECKYIO, TTOUCKOBYIO;

e BBIpabOTKAa TMOKMX YMEHWH NMEPEHOCUTh 3HAHWSI U HABBIKA Ha HOBBIE (OPMBI y4eOHOMH paboTHI;

*  pa3BUTHE COOOPA3UTEIBHOCTH W OBICTPOTHI PEAKIUU IMPU PEIICHUU HOBBIX pa3iIMuHbIX
(Gu3MYeCKUX 3a1a4, CBSI3aHHBIX C MPAKTUYCCKOU JCATEIbHOCTBIO.

4. Metoabl 00yuenusi 1 GopMbl OPraHU3ANNH 1eATEILHOCTH 00ydaouIuxcs

Peanuzammst mporpaMmbl BHEYpOYHOH JesTenbHOcTH «®dH3uka B 3amadax ¥ OKCHEPUMEHTAX»
MpeanojaracT WHAWBUAYAITbHYIO M TPYIIOBYI paboTy o00ydaromuxcs, IUIAHUPOBAHHE U IPOBEICHHUE
HCCIIEIOBATENILCKOTO OJKCIIEPUMEHTa, CaMOCTOSTENBHBIH CcOOp JaHHBIX JUIS PEMEeHUs]  MPaKTHYECKUX
3a/lad, aHalli3 U OIICHKY IOJYyYCHHBIX Pe3yJbTaTOB, M3TOTOBJICHHE MmocoOWii m Mopenei. [Iporpamma
MpeycMaTpUBaeT He TOIBKO O0OydYaromue W pa3BUBAIONIHE IS, €€ peanan3aiis CloCoOCTBYET



BOCIIMTaHUIO TBOPYECKOW JIMYHOCTH C AKTHUBHOW >KM3HEHHOH MO3MLMEH. BBICOKHMX pe3ynbTaToB MOIyT
JOCTMYb B JAaHHOM CJIlydae HE TOJIbKO YYEHHUKH C XOpOIUEH IIKOJBHOM YCIIEeBaeMOCTbIO, HO U BCe
HeNeyCTpeMIIEHHbIE aKTUBHBIE PedsTa, yXe CAeNaBlIiNe CBOW NpoQecCHoHaIbHBINH BBIOOP.

5. Iliianupyemble pe3yabTaThbl
JlocTmkeHre TIAaHUPYEMBIX pPE3yJbTaTOB B OCHOBHOM WIKOJE€ TMPOMCXOOUT B KOMIUIEKCE

UCTIONIb30BAHHS UETBIPEX MEXIUCLHUIUTMHAPHBIX Yy4eOHbIX mnporpamMm («PopMHpOBaHHE YHHBEPCAIbHBIX
yueOHbIX geWcTBuit», «®Popmupoanne HWKT-komnerenTHOCTH OOydaromuxcs», «OCHOBBI —ydeOHO-
WCCIIEZIOBATEIHCKOM M TPOEKTHON AeATEeNbHOCTH», «OCHOBBI CMBICIOBOTO YTEHUS M Pa0OTHI C TEKCTOMY)
U ydyeOHbIX IpOrpaMM IO BCEM IpeaMeTaM, B TOM uucie no ¢usuke. [locne u3yueHus mporpammbl
BHEYPOUHOU JEATENbHOCTU «DKCIEpUMEHTaNIbHAs (PU3MKA U pelleHHe 3aJau» 00ydaroliuecs:

* CUCTEMaTH3UPYIOT  TEOPETUYECKHUE 3HAHUS M YMEHMs [0  DPELUICHHUI0  CTaHAApTHBIX,
HECTaH/IapTHBIX, TEXHUUECKUX U OJIMMIINA/HBIX 3a/1a4 pa3IMUHbIMU METOJAMH;

* BbIpa0OTAIOT MHIUBMYyalbHbIIl CTUIb pelleHus (PU3MYECKUX 3alad;

* COBEPLICHCTBYIOT YMEHMsS Ha MPaKTHUKE I0Jb30BaTbCd HNPUOOpPaMH, MPOBOJUTH H3MEPEHHS
¢u3nyecKkux BeJMYMH (ONpEAessATh LEeHy JAEICHHs, CHUMATh II0Ka3aHMs, CcOOJI0JaTh IpaBUIa TEXHUKHU
0€301acHOCTH);

* HaydaTcsl IOJIb30BaThCsl NPUOOpPaMH, C KOTOPHIMM HE CTAJKMBAlOTCA HAa YpOKax (U3UKH B
OCHOBHOM IIIKOJIE;

* pa3paboTalOT M CKOHCTPYUPYIOT MPUOOPHI M MOAENIM sl Iocienyrolied paboTsl B KaOuHeTe
bu3uKy.

* COBEpUICHCTBYIOT HABBIKM IIMCbMEHHONH W yCTHOM pedyd B  IIpolecce  HalMCaHWA
HCCIIEIOBATENIbCKUX pab0T, MHCTPYKIMH K BBINOJHEHHBIM MOJIENISIM W TpPUOOpam, NMpH BBICTYIJICHUSX Ha
HAY4YHO - MPAKTHYECKUX KOH(PEPEHIMUAX Pa3InIHbIX YPOBHEM.

* OmpedenAT JajbHEWINee HalpaBlIeHHWE pa3BUTHA CBOMX CIIOCOOHOCTEH, cdepy HaydHBIX
MHTEPECOB, ONPEAENATCS C BBIOOPOM JAanbHEHIIEro o0pa30BaTEIbHOIO MapuIpyTa, AalTbHEHIIEro Mpoguis
o0y4eHus B cTapuiei MIKoJe.

Ilpeomemnvimu pezyrbmamamu TPOrpaMMbl BHEYPOUHON JEATENBHOCTH SBIISIOTCS:

1. ymeHue noib30BaThCsi METOJAMU HAY4YHOTO IIO3HAHUs, NPOBOAUTH HAONIOJEHUS, IUIAHUPOBATh
U TIPOBOJUTH 3KCHEPHUMEHTBI, 00pabaThiBaTh Pe3yabTaThl U3MEPEHUIL;

2. HayuuTbCsi IOJb30BAaTbCS H3MEPHUTENBbHBIMU TNpHOOpaMH (BEChl, IUHAMOMETP, TEPMOMETP),
coOupaTh HECIO0KHBIE IKCIIEPUMEHTAIbHBIE YCTAHOBKU JUIS MPOBEJIECHUS NPOCTEHILNX OIBITOB;

3. pa3BUTHE DJJIEMEHTOB TEOPETHUYECKOrO0 MBILIUIEHHsT Ha OCHOBE (OpPMUPOBaHMA  yMEHHH
yCTaHaBIUBaTh (DAKTbI, BBIAENATH IJABHOE B M3YYa€MOM SBJIECHHUM, BBISABIATH MPUYMHHO-CIEICTBEHHbIE
CBSI3U MEX]Y BEJIMYMHAMM, KOTOpBIE €r0 XapaKTE€PU3YIOT, BBIIBUTATh TMIIOTE3bl, (JOPMYIUPOBATH BBIBOJIBI;

4. pa3BUTHE KOMMYHUKAaTHBHBIX YMEHHH: JIOKJIQ[bIBaThb O pe3yJbTaTax SKCIEPUMEHTa, KpaTko U
TOYHO OTBEYATh HA BOIPOCHI, MCHOJIb30BATh CIIPABOUHYIO JINTEPATypy U JIpYyrue MCTOUYHUKU HH(OpMAIMH.

Memanpeomemuvimu pe3yibmamamy TPOTPaMMbl BHEYPOUHOH AEATEILHOCTU SIBJISIOTCS:

1. oBnageHHe HaBBIKAMHM CaMOCTOSITEIBHOIO IMPUOOPETEHHs HOBBIX 3HAHWMM, OpraHM3alMu ydeOHOM
NeATeNbHOCTH, IIOCTAaHOBKM II€Jiel, IUIAHMPOBAaHUs, CAMOKOHTPOJS M  OLEHKH pe3yJbTaTOB  CBOEH
NeATeNIbHOCTH, YMEHUSIMU NPEABUIETh BO3MOXHbIE PE3YJIbTAaThl CBOMX IEHCTBUI;

2. mpuoOpeTeHHe ONbITa CaMOCTOATENBLHOIO IOMCKAa aHauu3a M oTOopa MHpOpPMAIMU C
WCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB M HOBBIX MH()OPMAIIMOHHBIX TE€XHOJIOTHI JUISl pPeLIeHus



9KCIIEpUMEHTAJIbHBIX 3a11a4;
3.  (QopmupoBaHue yMeHHU pabOTaTh B IPYIIE C BHIMOTHEHUEM PA3IMYHBIX COIUATBHBIX POJICH,
MPEJICTABIIATh U OTCTaWBaTh CBOU B3IJIANBI U yOSKIEHUS, BECTH JUCKYCCHUIO;

4, OBJIAICHUC JDKCIICPUMCHTAJIbHBIMH MCTOAAaMH PCUICHUA 3aaad.
Jluunocmuvimu pe3yibnuimamu 11porpaMmbl BHCypO‘lHOﬁ JACATCIBHOCTHU SABJISAIOTCA:

1. c(OPMHPOBAHHOCTh ~ MO3HABATENBHBIX  HMHTEPECOB, MHTEIUIEKTYyalbHBIX M  TBOPYECKHX
CHOCOOHOCTEN yJaluxcs;

2. CaMOCTOSITETILHOCTh B NMPHOOPETEHNH HOBBIX 3HAHMN M MPAKTUYECKUX YMEHHIA;

3. npruoOpeTeHne yMeHUs CTaBUTh nepes co00i O3HaBaTeIbHBIE 1IETIH, BBIIBUTATh THIIOTE3HI,

JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHHUS;

4.  mpuobOpereHHe MOJI0KHUTEIBHOTO YMOIMOHAIIEHOTO OTHOIIICHNS K OKPY’KaIOIIeH mpupoae u

caMoMy ce0e KaK 4acTU NPHPOJIBL.

6. CrnocoObl OlEeHKU YPOBHS HOCTH:KEHUS] 00ydarOUInXcsi

KadecTBO MOATrOTOBIEHHOCTH Y4YaIIMXCA OIpPEENseTcs KauyeCTBOM BBIMOJIHEHHBIX HMH PadoT.
Kpurepuem oLeHKM B JaHHOM ciy4ae sBISeTCSd  CTCNEHb  OBJAJCHUS  HAaBbIKAMUH  paboTHhI,
CaMOCTOSITETILHOCTh U 3aKOHYEHHOCTH palbOThl, THIATEIBHOCTh IKCHEPUMEHTA, HAYYHOCTH IPEIIaraeMoro
pemieHus: TpoOJeMbl, BHEIIHUA BUA W KadecTBO paboThl mpubopa WM MOJEIH, COOTBETCTBUE
HCCIIEZI0BATENIbCKOM paboThl TpeOyeMbIM HOpMaM M IpaBuiaM O(OPMIICHHUS.

[ToompurenbHOil (opMOil OLIEHKM Tpyda YYalMXcs SIBISETCS OEMOHCTpamus padoT, BBITOJTHEHHBIX
yUYallUMHCS W BBICTYIUICHHE C pe3yibTaTaMH HCCIIEAOBAaHMUN Tepea Pa3IMYHbIMH ayJUTOpUsIMH (B Kiacce,
B CTapIIMX W MJIAIIINX KJIACCaX, YYUTENSAMH, IeIaroraMy JOTOJIHUTEFHOIO 00pa3oBaHusl) BHYTPU
LLIKOJIBL.

Pabota ¢ yueOHBIM MaTepuasoM pPa3HOOOpa3HBIX (OPM MAaeT BO3MOXKHOCTh KaXJAOMY HX Y4allUXCs
NPOSIBUTh CBOM CHOCOOHOCTH (B 0OJIACTH CHCTEMAaTH3allMU TEOPETUUYECKUX 3HAHWH, B 00JACTH peIIeHUs
CTaHAAPTHBIX 3a/a4, B OOJIACTH pPELICHHs HECTAaHIAPTHHIX 331a4, B O0OJACTH HCCIIENOBATEILCKOW pabOTHI
u T.0.). Curyauum ycnexa, CO3JAIOLIME IOJOXKUTEIbHYI0 MOTHUBALMI K JEATEIBbHOCTH, SIBIISIOTCS
Ba)XHBIM (DAaKTOPOM Pa3BUTHUS TBOPUYECKUX M MO3HABATENBHBIX CHOCOOHOCTEH yJaluxcs.

7. ConepskaHue mNporpaMmmbl

Cooepicanue uzyuaemozo Kypca 6 8 knacce

1. TensioBbie siBjenus (5 4)

TennoBoe nBuxenue. Tepmomerp. CBsi3b TeMIepaTypbl Tela CO CKOPOCTBIO JABMXKEHUS €ro MOJIEKYIL.
Buytpennsisi sHeprusi. [IBa cmocoba HM3MEHEHHs BHYTpPEHHEW HSHepruu: pabora W Teruionepenava. Bumabl
TeIUIoNepeaayn.

KonnuecTBo TEIOTHI. Y 1enbHast TEIIOEMKOCTb BEIECTBA. Y IeJIbHAs TEIUIOTa CrOPaHys TOILIMBA.

3aKOH COXpPAaHEHUS DHEPruU B MEXaHUYECKHUX M TEILIOBBIX IIpoLEccax.

2. H3MeHeHHe arperaTHbIX cOCTOsIHUI BemecTBa (5 u)

IInaBnenue u oTBepAeBanue Tel. Temneparypa IUIaBIeHUs. Y IeIbHas TEIUIOTa [1JIaBJICHUS.

Hcnapenue u xonneHcauus. OTHOCUTENbHAs BIAXXHOCTb BO3AYyXa M ee u3Mepenue. Ilcuxpomerp.

Kunenune. Temneparypa kurneHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHUS OT JNABJICHHA. Y €JIbHAs
TeIuI0Ta NapooOpa30BaHUsl.

OOBbsicCHEHNE M3MEHEHUM arperaTHbIX COCTOSHUH BEIleCTBa HAa OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX
MPECTABICHUM.

[IpeoOpa3zoBaHus SHEPTUHU B TEIUIOBBIX MalllMHaX. J[BUraTenb BHyTpeHHero cropanus. [lapoBas
TypOuHa. XOJOAUIBHUK. DKOJOTHYECKHE MPOOIeMbl UCIOIb30BAHUS TEIUIOBBIX MAIIIMH.



3. DekTpuueckue sipjenus (14 q)

Onextpu3anmst  Ten.  JIBa  poma  2yeKTpuYeckux — 3apAanoB.  [IpOBOOHMKM, — OUDJIEKTPUKA U
NOJYyIIPOBOAHUKH.  B3auMozelcTBue — 3apsDKEHHBIX — Tell.  OJIEKTPUYECKOE  MoJe. 3aKOH COXPaHEHUs
3IEKTPUUYECKOTO 3apsa.

JMCKpEeTHOCTh 3JEKTPUYECKOro 3apsia. nekTpoH. CTpoeHue aToOMOB.

OnekTpuyeckuid  TOK.  ['anbBaHMYECKHE  BJEMEHThl.  AKKYMYJIATOPbl.  DJEKTpUYEeCcKas  LElb.
OnekTpuuecKuid TOK B MeTaiax. Hocurenu 5s1neKTpuUecKMX 3apsiioB B TMOJIYNPOBOJHMKAX, Tra3ax H
pacTBopax 3JeKTpoauToB. [lomynpoBogHukoBslie mpruOopsl. Cuia Toka. AMIepMmeTp.

OnexTpuuecKoe HanpspkeHue. BonbTmerp.

DNEKTPUUECKOE CONPOTUBIICHHE.

3akon Oma a8 ydacTka JIeKTPUYECKOM LIemu.

VY nensHoe conpotusiieHue. Peocratel. [locieoBarenbHoe U napamuieIbHOE COEIMHEHNS IPOBOJHHUKOB.

PaboTa u MmomHocTe TOKa. KommdecTBO TEIUIOTHI, BBLAEISIEMOE HMPOBOAHHUKOM ¢ TOKOM. CueTdnk

aeKTpuyeckoil 3Hepruu. Jlamna HakanuBaHusi. DIeKTpoHArpeBaTelbHble TpUOOphl. Pacuer anekTposHepruu,
norpebdasieMoil ObITOBBIMU 3JekTponpubopamu. KopoTkoe 3ambikanue. [lnaBkue mpeaoxpaHuTeNu.

4. DeKTpOMarHuTHbIe siBjeHus (3 1)

MarnuTHOoe 1noje Toka. DJIEKTPOMAarHuThl M UX NpuMeHeHue. IlocTosHHbIe MarHUThl. MarHuTHOE mose
3emiu. JlelicTBUE MAarHUTHOTO TOJIS HA MPOBOJAHHUK C TOKOM. DJIEKTpoJaBUTaTelNb. JJuHAMHK U MHUKPOQOH.

5. CBeToBbIe siBjeHus (5 4)

Uctounnku cBeta. [IpsAMonuHEHOE pacipoOCTpaHEHHUE CBETA.

Otpaxenust cBeta. 3akoH oTpaxeHus. [lnockoe 3epkaro.

[Ipenomnenue certa.

JIunza. @okycHoe paccTosiHue JIMH3BL. [locTpoeHne M300pa)KeHU, TaBaeMbIX TOHKOH JIMH30M.
Ontnueckas cuna auH3bl. [71a3 kak onTuueckas cucrema. Onrudeckue MnpuOOpHI.

Kanennapuo-temarnyeckoe mianupoBanue (1 roa odyuenus)

Ne
Koa-Bo | IMpakTnuec-
3aHs Tema 3ansaTHsA P
4acoB Kasi paboTa
THSA
1. BBoanoe 3anstue. MHCTpyKTax MO TEXHHKE O€30MacCHOCTH. 1
TensioBbie siBaenus (5 4)

2. [TpakTuaeckas pabora Ne 1 «MccienoBanne M3MEHEHHS CO BPEMEHEM 1 1
TEeMIepaTypbl OCTHIBAIOLIEH BOABIY.

3. Pemenne 3amau Ha Temy «l3MeHeHne BHyTpeHHEH sHEpruu, paboTay. 1 1
Pemenue 3agau Ha Temy «l3MeHeHWE BHYTpPEHHEH SHEPIUM, 1 2
TeIIonepeaayay.

5. IIpakTudeckas pabora Ne 2 «/3yueHue BbIBETpUBaHUS BObI C TEUEHHEM 1 2
BpPEMEHI»

6. OkcriepumenTtanbHas padota Ne 1 «MccnenoBanne amop(HBIX Tem» 1 2

M3meHeHHe arperaTHbIX cocTosinuii Bemecrsa (5 1)

7. OkcnepumenTanbHas padota Ne 2 «lccnenoBanue temmnepaTypbl 1 1

TUIABJICHUS] U OTBEPJCBAHUS




OkcniepumenTtanbHas pabora Ne 3 «MccrnenoBanue BIQXKHOCTH BO3IYyXa»

9. OkcnepumenTtanbHas padora Ne 4 «3aBUCUMOCTb TeMIlepaTypbl KATICHUS
OT JaBIICHHS»

10. | Pewenue 3amay Ha Temy «VYeibHas TEIIIOTAa MapoOOPa3OBaHMs

11. | Pemenue 3amau Ha Temy « KITJ[ TeruioBwIx aBurarteneit »

OnekTpuueckue sipjaeHus (14 )

12. | Dkcnepumentanbhas pabora Ne 5 «MccnenoBanne 371eKTPHYECKOTO
TOJISI»

13. | Pemenue 3ama4 Ha TeMy «DJIEeKTpHUYECKas IIETIb U €€ COCTABHBIC YACTID)

14. | Dkcnepumenrtaibhas padota Ne 6 «VccnemoBanue IEKTPUIECKOTO TOKA.
lanpBaHMYECKHE STIEMEHTBI, aKKYMYJISITOPBI»

15. | Tpaktuueckas pabora Ne 3 «M3roToBicHHE 3JIEKTPOCKOINA»

16. | DkcnepumenTanbHas pabora Ne 7 «VccrnenoBanue 3IeKTpUIECKOM
eI

17. | Pemenue 3amau Ha temy « Cuia Toka. AMrepmerp»

18. | Pewenue 3amau Ha TeMy «DIEKTPUYECKOE HampsDKeHHE. BoibTMETp»

19. | Pemenue 3aa4 Ha TeMy « DIIEKTPHYECKOTO COMPOTHUBIICHUE)

20. | Pemienne 3amau Ha Temy «OmpeieieHne NapamMeTpoB JIEKTPHYECKOM
ey MPHU MOCIEOBATEIILHOM U MapaJUIeIbHOM COCAMHEHUH
MPOBOTHUKOB)

21. | Pewenue 3amau Ha TeMy «Pacyer paGOTHI ¥ MOIIHOCTH TOKa»

22. | DkcnepumentansHas pabora Ne 8 «lccenoBanue KojanvecTa
TETUIOTHI, BBIJACISIEMOE MTPOBOTHUKOM C TOKOM»

23. | IlpakTtuyeckas pabora Ne 4 «MccienoBanue gamIiibl HaKaIHMBaHHSD)

24. | DkcnepumentansHas pabora N2 9 «KopoTkoe 3aMbIKaHHE U €ro
nocnenctsus. [InaBkue nperoxpanuTen»

25. | Pemenue 3aqa4 Ha Temy «Pacyer 3JeKTpOIHEPrHH, MOTPEOISIeMOi
OBITOBBIMH DJICKTPOTPUOOpAMID»

DJeKTPOMarHuTHbIE siBJeHUs (3 )

26. | DkcnepumeHnTtanbHasi pabota Ne 10 «lccienoBaHne MarHUTHOTO IOJIS
TOKa»

27. | DkcnepumentanbHas pabora Ne 11 «JleiicTBHE MAarHUTHOIO TIOJS Ha

IMPOBOAHHUK C TOKOM »




28. | Ilpaktuueckas pabora Ne 5 «MccnenoBanye MPUHIUIIA e CTBUS 1 1
JUHAMHKa 1 MUKPO(OHa»

CeertoBble siBienus (5 4)

29. | Tlpaktuueckas pabora Ne 6 «lcciemoBaHue OTpaXKeHHs CBETa. 3aKOH 1 1
orpaxkenus. [Tnockoe 3epkano»

30. | DkcnepumenranbHas pabora Ne 12 «McciemoBanue 3aKoHa 1
NPEIOMIICHHSI CBETa

31. | Pemenne 3ama4y Ha Temy «Pacuer OKYCHOrO pacCTOSIHUSI JIMH3BD» 1

32. | Ilpaktuueckas padora Ne 7 «IToctpoeHue u300paXKeH i, TaBaEMbIX 1 1
TOHKOM JIMH3011»

33. | Ilpaktuueckas pa6ora Ne 8 «Onruueckue mpubGOpPLl B IIPUPOIEN. 1 1

34. | O6o6uiaromiee 3aHsTHE. 1

HUTOIO: 34 36
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