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TlosicHUTEIBLHASA 3aIMCKA

BHeypouHast HeqTeNbHOCTh SIBISIETCS COCTaBHOM 4YacThi0 00pa3oBaTENbHOTO Mpolecca U
oqHON u3 (GopM opraHuzanuu cBOOOIHOro BpeMeHH oOydaromuxcs. B pamkax peanmnszauuu @I'OC
OOOQO BHeypouHas AeSITeIbHOCTh — 3TO 00pa3oBaTeNbHas AEATEIbLHOCTh, OCYIIECTBIIsIEMas B (hopMax,
OTIMYHBIX OT YPOYHOH cCHUCTEeMbl OOYy4YEeHHs, W HampaBlIeHHas Ha JOCTH)KEHUE IUIAHHUPYEMBIX
PE3YJIBTaTOB OCBOCHHUSI 0Opa30BaTEIbHBIX MPOrPaMM OCHOBHOrO oOmiero oOpasoBanms. Peanmzanms
pabodell mporpaMMbl 3aHATHI BHEYPOUYHOH JedrenbHOCTH 1o ¢u3uke «Pusmka B 3agadax u
IKCIIEPUMEHTAX» CIIOCOOCTBYET OOLIEMHTENJIEKTYAJbHOMY HAlpaBICHUIO DPA3BUTHIO JIMYHOCTH
oOy4Jaroruxcs 8-X KJIaccos.

Kak mxonpHBIA mpeaMeT, ¢pu3uka 00JamaeT OrpoOMHBIM T'yMAaHUTApHBIM MOTEHIMAIOM, OHA
aKTUBHO  (OpPMHUpPYET  HMHTEUICKTyalbHblE W  MHPOBO33PEHYECKHE  KadyeCcTBAa  JINYHOCTH.
Hudpdepenunanys npernonaraeT TaKyld OpPraHH3alUIO IIpolecca OOy4eHHs, KOTOpas YYUTHIBAET
UHIAWBUAYAJIbHBIC 0COOEHHOCTH ydJamuxcs, Hux CIIOCOOHOCTH H HUHTCPECCHI, JIMYHOCTHBIM  OIIBIT.
Huddepenumanuss oOydyeHuss (QHU3MKE TIO3BOJISIET, C OJHOM CTOPOHBI, OOecneyuTh 0a30BYIO
HOJTOTOBKY, C JAPYroil — yIOBJIETBOPUTH IMOTPEOHOCTH KaXKAOTO, KTO NPOSBISET WHTEPEC MU
CIIOCOOHOCTH K PEAMETY U BBIXOAUT 32 PAMKHU M3Y4eHHS (PU3UKH B IIKOJIBHOM KypCe.

Pabouas mporpamma Kypca BHEYpOUHOU naeaTenbHOCTH (Kpyxkka) «Dusuka B 3agadax u
AKCIIEPUMEHTAaxX» Ui 00y4Jaromuxcs 8 kiacca pa3paboTaHa B COOTBETCTBHH C:

- ¢peaepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06 ob6pa3oBaHuu B
Poccwuiickoit ®deneparnum» (¢ u3Mm. u jgom., Berym. B cuiay ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nara ob6pamenus: 28.09.2020),

- MacrnopToM HaIMOHaJIbHOro mnpoekTa «OO0pa3oBanue» (yrB. mpesuauymom CoBerta npu
[Ipesugente P® mno crpaTernyeckoMy pa3BUTHIO W HAlMOHAIBHBIM MPOEKTaM, MPOTOKOJI OT
24.12.2018 Ne 16). — URL: http://www.consultant.ru/document/cons_ doc LAW 319308/ (mara
obpamienus: 10.03.2021),

- rocyJapcTBeHHOI mporpammoii Poccuiickoit @enepannu «Pa3Butne oOpasoBanus» (yTB.
[TocranoBnenuem IlpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepkaeHUN
rocynapcTtBeHHOM  mnporpammbl  Poccuiickoit  ®enepaumu  «Pa3BuTtne  oOpasoBaHMS». —
http://www.consultant.ru/document/cons_doc_LAW _286474/cf742885e783e08d9387d7
364e3426f87ec138f/ (nata obpamenus: 10.03.2021),

- npodeccuoHanbHbiM  cTaHaaptToM «llemaror (memarormueckas — JIeSTENBHOCTh B
JIOLITKOJIbHOM, HaYyaJIbHOM OOIIIeM, OCHOBHOM 00IIleM, cpeqHeM o01ieM oOpa3oBaHuu), (BOCIUTATENb,
yuutens)» (pea. ot 16.06.2019) (Ilpuka3 MunucrepcTBa Tpyda M cOLMadbHOM 3amutel PO
ot 18 oktsa6pst 2013 1. Ne 544H, ¢ U3MEHEHUSIMH, BHECEHHBIMM IpHKa3oM MUHMCTEpCTBA TpyJa H
coranmtel PO ot 25.12.2014 Ne 11151 1 ot 5.08.2016 r. Ne 4221). — URL.: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog red 2016.pdf (maTa o6pamenus: 10.03.2021),

- mpodeccuoHanbHbIM cTaHaapToM «llegaror AOMONHUTENBHOrO 0O0pa3OBaHUSA JAETEH H
B3pocibix» (Ilpukaz Munucrepcrsa Tpyna u counanbHoi 3amuTel PO ot 05.05.2018 Ne 298n «O06
yTBEpKACHUH MpodeccroHanbHoro crangapra «llemaror gomonHuTenbHOro oOpa3oBaHUs JeTell U
B3pocabix»). — URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyyblok/natsionalnyy-
reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT ID=48583 (nata obpamenus: 10.03.2021),

- (enepanbHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOILEro

oOpazoBanms (yTB. mpukKazoM MwuHHCTepcTBa oOpa3oBaHms W Hayku Poccuiickoit ®eneparuu oT
17.12.2010 Ne 1897) (pen. 21.12.2020). — URL: https://fgos.ru (mata odpamenwus: 10.03.2021),



- (enepallbHBIM TOCYIApCTBEHHBIM 0O0pa30BaTEIbHBIM CTAaHIAPTOM CpPEIHEro OoOIIero
oOpasoBanms (yTB. mpuUKa3zoM MwuHHCTepcTBa oOpazoBaHus W Hayku Poccuiickoit deneparuu oT
17.05.2012 Ne 413) (pex. 11.12.2020). — URL: https://fgos.ru (nara obpamienus: 10.03.2021),

- METOJIMYECKUMHU pEKOMEHJALUUAMU 10 CO3AaHUI0 U (YHKIMOHUPOBAHUIO JETCKUX
TexHonapkoB «KBanTtopuym» Ha 6aze 0011e00pa3zoBaTeNbHBIX OpraHu3aluil (YTB. pacrnopsbKeHHEeM
MunucrepctBa npocsetienust Poccuiickoit @enepariu ot 12.01.2021 Ne P-4). — URL: http://www.
consultant.ru/document/cons_doc LAW 374695/ (nara o6pamenus: 10.03.2021).

- METOJMYECKMMH PEKOMEHAALUHUSAMH MO CO3JaHHI0 ¥ (YHKIMOHHPOBAHUIO IIEHTPOB
mudpoBoro obpazoBanus «IT-ky0» (yTBepkaeHBl pacnopsbkeHHeM MUHHCTEPCTBA MPOCBELICHHS
Poccuiickoit ®deneparuu or 12 smuBaps 2021 r. Ne P-5). — URL: http://www.consultant.ru/
document/cons_doc_LAW 374572/ (nara obpamienus: 10.03.2021),

- METOAMYECKMMM pEKOMEHJALUUSAMH 1O CO3JaHui0 W (QYHKUMOHHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aLUAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MAallbIX TOpojax,
[IEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOW HampaBieHHOCTeH («Touka pocray)
(YT1BepxkaeHsl pactiopspkeHHeM MuHHCTEpCcTBa npocBetieHus: Poccuiickoit deneparuu or 12 siHBaps
2021 r. Ne P-6). — URL: http://www.consultant.ru/document/cons_doc LAW 374694/ (nara
obpamenus: 10.03.2021),

- mocrtaHoBieHueM [naBHoro I'ocynapcTBeHHOTro caHuTapHOro Bpaua Poccuiickoit
Oenepatn = «O6  yrBepxaenun CanlluH 2.4.2.2821-10 «CanutapHO-3IHAEMUOIOTHYECKHE
TpeOOBaHUSI K YCIOBHMSIM U OpraHu3aiuu OOydeHHUs B 0OHIe00pa3oBAaTENbHBIX YUPEKICHUSAX» OT
29.12.2010 Ne 189, (3apeructpupoBano B Muntocte Poccuiickoit @eneparuu 03.03.2011 Ne 19993);

- IOoCTaHOBJIEHMEM [aBHOro rocynapcrBeHHoro Bpada Poccuiickonr ®enepanuu oT
24.11.2015r. «O Buecenun w3Menennit Ne 3 B Canllun 2.4.2.2821-10«Canutapso-
SMHUIEMHUOJIOTHYECKHEe TPeOOBaHMUS K YCIOBHSAM M OpPTaHU3AIMH OO0Y4YeHHUs B 00IIe00pa30BaTEIbHBIX
YUPEXKICHUAXY;

- MocTaHoBJeHHEM [J1aBHOrO rocyiapcTBeHHOro caHutapHoro spaya P® ot 30 utons 2020 r.
N 16 “O6 yrBepkaeHun canutapHo-snuaemuonorndeckux mnpasuin CII 3.1/2.4.3598-20 "CanurtapHo-
SNUAEMUOJIOTHUECKHE TpeOOBaHUS K YCTPOMCTBY, COJEpKAaHHUIO U  OpraHu3anmuu  paboThl
00pa30BaTeNbHBIX OpPraHM3aIMil W JIPYIHX OOBEKTOB COLMANBHOW HMH(PACTPYKTYphl Ui AeTed U
MOJIOJIC)KH B YCIOBHUSIX PacIpOCTPaHEHHUs] HOBOM KOpoHaBupycHo# nudekimu (COVID-19)".

esan kypca

Onupasicb Ha WHIUBUAyalbHbIE O00pa3oOBaTeNbHbIE 3alpOChl M CIHOCOOHOCTH Ka)KJIOTo
peOeHKa MpH peanu3alui IporpaMMbl BHEYPOUHOH aeATeNbHOCTH Mo ¢u3uke «Pusnka B3agadax u
JKCIIEPUMEHTAX», MOYKHO OCTHYb OCHOBHOM Le/IM - Pa3BUTh y O00y4YAIOIIMXCH CTPEeMJICHHE K
JajibHeIIeMy  CaMOONpede/IeHHI0, HHTEeVIEKTYaJlbHOM, HAy4YHOH M  NPAKTHYECKOH
CaMOCTOATEIBLHOCTH, IO3HABATEIbHOH AKTHBHOCTH.

JlanHast mporpaMma IO3BOJISIET O0y4YarOUIMMCSI 03HAKOMUTBCSI ¢ METOJIMKOW OpraHu3alliy U
MIPOBEJIEHUSI IKCIEPUMEHTAIbLHO-UCCIIE0BATENbCKOW JACSITEIbHOCTH B COBPEMEHHOM Y4eOHOM
mnmponecce 1o (1)I/I3I/IK€, O3HAKOMUTBCA CO MHOI'MMHU HUHTCPCCHBIMH BOIIpOCaAMHU (1)I/ISI/IKI/I Ha JaHHOM
JTalie o6yqum{, BBIXOJAIIMMH 34 pPaMKHU ITKOIBbHOM oporpaMmbl, paCcHIUpUTb LEIO0CTHOC
NpeJCTaBIeHHe O IMpodiieMe JaHHOM HayKu. OKCHepUMEHTalbHas JAEATeNbHOCTh  OyZer
CIOCOOCTBOBATh PA3BUTHUIO MBICIUTENIBHBIX ONEPAUil U 00IeMy HHTEIUIEKTYaJIbHOMY Pa3BUTHIO.

He wmenee BaxHBIM (DaKTOpPOM peanu3alliil JaHHOW MpOrpamMMbl SIBISIETCS CTpeMIIEHUE
Pa3BUTh |y YydJalluxcda YMCHHUC CaMOCTOATCIBHO pa6OTaTI>, AyMaTtb, OKCIICPHUMCHTHPOBATH,
COBCPUICHCTBOBATh HABBIKW apryMCHTAllUU cOOCTBEHHOM IO3UIIUU I10 OHpC}IGJ’IéHHBIM BOIlpocaM, B
YCIIOBUSIX LIKOJIBHOM Jaboparopuu, LIEHTpa oOpa3oBaHMsI €CTECTBEHHO-HAYyYHOW HANpaBIEHHOCTH
«Touka pocTa», CO3IaHHOTO C LEJIbI0 PAa3BUTUS Yy OOYYarOIIMXCS €CTECTBEHHO-HAy4YHOM,



MaTeMaTH4eCKOM, MH(POPMALMOHHON TPaMOTHOCTH, (OPMHPOBAHUS KPUTHUYECKOIO U KPEaTUBHOIO
MBIIJICHNS], COBEPILIECHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HAIPABIECHHOCTH, A TAKXKE MJIA
IIPAKTUYECKOH OTpabOTKM yueOHOro marepuana mno yueOHomy mnpenmery «Pusuka». CozpeprkaHue
IIPOrPaMMBI  COOTBETCTBYET IO3HABATEIBHBIM BO3MOXHOCTSAM UIIKOJBHHUKOB W IPEJOCTABISAET UM
BO3MOYKHOCTh pabOTaTh Ha YpPOBHE IOBBILIEHHBIX TpeOOBaHWMH, pa3BuBas Y4E€OHYI0 MOTHUBALMIO.
ConepxaHue 3aHATUI BHEYpOYHOW JEATENbHOCTH NPEACTaBIsiET COOOW BBEIACHHE B MHP
SKCHEPUMEHTANbHON (PU3MKH, B KOTOPOM YyYallMecs CTaHyT WCCIEIOBATEIIMU M HAydaTbCs
[I03HABaThb OKPYKAIOIIMW HMX MHpP, TO €CTb OCBOAT OCHOBHBIE METOJbl HAYyYHOIO IIO3HAaHMsA. B
YCIOBHSIX peau3aiui 00pa30BaTeNIbHOW MPOTPaMMBl IIMPOKO MCHOIB3YIOTCS METOIbl y4eOHOTO,
HCCIIEI0BATEIbCKOr0, MPOOIEMHOro 3KcrIepuMeHTa. PeOCHOK B mpolecce MO3HAaHUA, MpHOOpeTas
YyBCTBEHHbIH ((hEHOMEHOJIOIMUECKUIl) OIMBbIT, IEPEKUBACT OJIyUYCHHbIE OLIYILEHUS M BIEYATICHHS.
OTH nepexuBaHMs NOOYXIalT mpouecc MblaieHud. Cneunduyeckas ¢opMma opraHuzanuu
MIO3BOJISIET YYaIlUMCSl O3HAKOMHUTBCA CO MHOTMMHU HMHTEPECHBIMU BONpocaMH (PU3MKM Ha JJTaHHOM
sTare OOydYeHHs, BBIXOSAIIMMH 33 pPAMKH IIKOJBHOM TPOTPaMMBbl, PACHIMPUTH IIEIOCTHOE
npeacTaBiIeHue 0 MpobieMe JaHHOM Hayku. JleTH moiydaroT npodeccHOHaTbHbIE HaBBIKH, KOTOPBIC
CIOCOOCTBYIOT AajibHEHIIEH CONMaNbHOM aganTaiuy B 0OIIeCTBE.

I[envro iporpaMMBbl 3aHATUH BHEYPOUHOU JNesATENbHOCTH N0 (usuke «Du3nka B 337a4ax U
AKCIIEPUMEHTAX», AJIs yJaIlUXCs 8-X KJIACCOB SABJISIOTCS:

pa3BUTHE Y Y4YaIUXCS MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B IIpolIecce pelieHUs MPAaKTHIECKUX 3a/1ad U CaMOCTOSTEILHOTO MPUOOPETEHUS HOBBIX
3HAHUM;

dbopMHpOBaHHE W Ppa3BUTUE Yy YYaANIMXCS KIIOYEBBIX KOMIETEHIIMH — ydeOHo-
MO3HABATENIbHBIX, HWH(OPMAIIMOHHO-KOMMYHUKATUBHBIX, COLMANBHBIX, M KakK CIEJICTBUE -
KOMIETEHIIMI JUYHOCTHOTO CAMOCOBEPIICHCTBOBAHUS,

¢dbopMHpOBaHHE TPEIMETHBIX M METANpPEeIMETHBIX PE3YJIbTAaTOB OO0YYCHHS, YHUBEPCATbHBIX
y4eOHBIX ACHCTBHIA;

BOCIIMTaHHUC TBOp‘IGCKOﬁ JIMYHOCTHU, CIIOCOOHON K OCBOEHHIO MnepCao0BbIX TEXHOJIOTHH U
CO3JaHHUIO CBOUX COOCTBEHHBIX pa3pa60TOK, K BBIABMKCHHUIOHOBBIX HJIEH U IMPOCKTOB;,

peamm3anusa ACATCIbHOCTHOTO ITOAXO0/da K IMPEAMETHOMY 06y‘IeHI/II-O Ha 3aHATHAX BHeypo‘{HOIZ
ACATCIIbHOCTH I1O q)HSI/IKC.

Oco0eHHOCTbIO BHEYPOYHOM JAESITEIbHOCTH MO (U3MKE B paMKax KpYKKOBOH pabOThHI
ABJIICTCA TO, YTO OHA HAIIpaBJICHA HAa JOCTHIKCHUC O6yT~IaIOHII/IMI/IC$[ B OOJIbIIEH CTEMEHN JTNYHOCTHBIX
U MCTANTPCIAMETHBIX PE3YJIbTATOB.

3apaum Kypca
Jlns peanuzanuu nesiei Kkypca TpedyeTcs pelieHne KOHKPETHBIX MPaKTUYECKHUX 3a]1ad.
OcHoOBHBIE 337]a41 BHEYPOUHO JIEATENHHOCTH 1O (PU3UKU:

BBISIBJICHHE UHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH yJaluXcsl KPa3InyHbIM
BUAM AEITEILHOCTH,

(1)OpMI/Ip0BaHI/Ie MNPEACTABIICHHUA O SABJIICHUAX W 3dKOHAX OKPYXAroOIEro mMupa, C KOTOPBIM U
IIKOJBbHUKH CTAJIKUBAIOTCA B HOBC@HHGBHOﬁ KHU3HH,

dbopMHUpOBaHKE TTPEICTABJICHHS O HAYYHOM METOJIE TIO3HAHUS;
pa3BUTHE HHTEPECA K HUCCIIEIOBATEIBCKOM JAESITEIIBHOCTH;

Pa3BUTHC OIIbITA TBOp‘-ICCKOfI ACATCIIbBHOCTH, TBOPUCCKUX CHOCOGHOCTCﬁ;



pa3BUTHE HABBIKOB OPraHU3AlMK HAYYHOT'O TPY/a, pabOThI CO CIIOBAPSIMHU UIHIUKIIONEIUIMU;

CO3/IaHM€ YCIIOBUI JJIsl peaju3aluy BO BHEYPOUHOE BpeMsl MPUOOPETEHHBIX YHUBEPCATbHBIX
Y4eOHBIX ICUCTBUI B YPOUHOE BPEMSI;

pa3BUTHE  OMbITa HEPOPMATHHOIO oOmieHus, B3aMMOJICICTBUS, COTPYAHUYECTBA;
pacuMpeHre paMoK OOIIEHHUS C COLUYMOM;

(dbopMUPOBaHHE HABBIKOB IMOCTPOSHUS (PU3MUECKHX MOJAENEH W ONpENeICHUS TPaHHI] HUX
MIPUMEHUMOCTH;

COBEPILICHCTBOBAHME YMEHHUH NPUMEHATHh 3HaHUSA MO (U3MKE JUII OOBSCHEHUS SIBICHHMA
MIPUPOJIBI, CBOMCTB BEIIECTBA, PEIICHHS (U3UYECKHX 33734, CAMOCTOSTEILHOTO MNPUOOpETEeHUs Hu
OLIEHKM HOBOM HMHpOpMauuu  (U3NYECKOTO COAEP)KAHUS, HCIOJIb30BAHUSA COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH;

UCIIOJIb30BaHUE NPUOOPETCHHBIX 3HAHUNW M yYMEHUH JUIsl PpEUIeHUS TMPAKTUYECKUX,
KU3HEHHBIX 3a]1a4;

BKJIIOYCHHUE YYAIUXCS B Pa3HOOOpA3HYIO ACSATEIbHOCTb: TEOPETUUYECKYIO, MPAKTHYECKYIO,
AHATUTUYECKYIO, TOUCKOBYIO;

BbIpa00OTKa THOKMX YMEHUH NMEPEHOCUTH 3HAHUS M HABBIKU Ha HOBBIE (DOPMBI yueOHOMPAOOTHI;

pa3BUTHE COOOPA3UTENBFHOCTH M OBICTPOTHI PEAKIMH NpPU PEUICHUH HOBBIX Pa3JIMYHBI
(bu3nUecKrx 3a/1a4, CBSI3aHHbIX C IPAKTUYECKOH NEATEIbHOCTBIO.

Metoabl 00y4yeHusi 1 GopMbI OPraHN3alUM AesITeJIbHOCTH 00y4al0 M XCH.

Peanu3amuss  nporpammbl  BHEYpOuHOM — JesrenbHOCTH  «®Pu3umka B 3aJayax U
SKCIIEPUMEHTAx» MpeArojaraeT WHIUBUAYAIbHYI0O M TPYIIOBYIO paboTy oOydaromuxcs,
TUTAHUPOBAHKE ¥ TPOBEJICHUE HCCIIEOBATEIBCKOTO HKCIEPUMEHTA, CAaMOCTOSATENIBHBIA COOp TaHHBIX
JUIS PELICHUs] MPaKTUYECKUX 3a/ay, aHAIW3 U OLEHKY IIOJYyYEHHBIX pe3yJIbTaTOB, M3TOTOBJIECHUE
noco6uit u moneneit. [Iporpamma nmpeaycMaTpuBaeT He TOJIBKO O0y4aromue U pa3BUBAOIINE IIEITH, €€
peanu3anusi CroCOOCTBYET BOCHUTAHUIO TBOPUYECKOW JUYHOCTU C AKTUBHOW KU3HEHHOW IO3MIIHEH.
BbICOKMX pe3ynbTaToOB MOTYT AOCTUYb B JIAaHHOM CJIydae HE TOJIbKO YUYEHUKH C XOpOILIEH IIKOJbHOM
yCIIEBa€MOCTbIO, HO M BCE IEJeYCTPEMJICHHbIE aKTHUBHbIE pelsATa, YK€ CHeJaBIINe CBOU
npodeccroHaIbHBIN BHIOOD.

Ilnanupyemsble pe3yJibTaThI

JlocTnxeHne IUTaHUPYEMBIX pe3yJIbTaTOB B OCHOBHOM IIKOJE MPOUCXOAUT B KOMILJIEKCE
UCIONB30BaHUS ~ YETHIPEX  MEXAUCHUUIUIMHAPHBIX  Y4eOHbIX  mporpamm  («DopmupoBaHHe
YHHUBEpPCAIbHBIX y4eOHBIX AeicTBHil», «DopmupoBanne WMKT-KOMIETEHTHOCTH OO0YYarOIINXCS»,
«OCHOBBI y4eOHO-UCCIIEI0BATEIBCKON U MPOEKTHON AesaTenbHOCTHY», «OCHOB CMBICIIOBOIO YTEHUS U
paboThl ¢ TEKCTOM») U y4eOHBIX MPOTrpaMM IO BCeM MpeaMeraM, B ToM uucie nmo ¢usuke. [locme
U3Y4YEHUs] TporpaMMbl BHEYpOUHOUM nesdrenbHOCTH «®Pu3Mka B 3a7adyax M OKCIEPUMEHTAX»
oOydaroruecs:

CUCTEMATU3UPYIOT TCOPETUYCCKUEC 3HAHHUA ©W YMCHHUA 110 PCIOCHHUIO CTaHAAPTHBIX,
HECTAaHJAPTHBIX, TCXHUYCCKUX U OJIUMITMAAHBIX 3aaa4 pa3jIMdYHbIMU METOJAMMU,

BbIpPa0OTaIOT MHANBUIYAJIbHBIN CTHIIb pelIeHHs (PU3NUECKUX 3a/1aY;

COBEpILECHCTBYIOT YMEHHUSI Ha TPAKTUKE TOJIb30BATHCS NMPUOOpPAMHU, MPOBOIUTH M3MEPCHHS
(bU3NUeCKUX BENUYHH (ONIPECIIATh IICHY JICICHUs, CHUMATh MIOKa3aHusl, COOJII0IaTh MPaBUIIa TEXHUKU
0€30IaCHOCTH);



Hay4darcs IMOJIb30BaThCs MPUOOpaMH, ¢ KOTOPHIMA HE CTAJIKHWBAIOTCS Ha YpOKax (U3MKU B
OCHOBHOM IIIKOJIE;

pa3paboTarOT ¥ CKOHCTPYUPYIOT IPUOOPHI U MOJICTH JIJIsl TIOCTEAYIOIIeH padoThl B KaOWHETe
(737147

COBEPUICHCTBYIOT HABBIKM IIMCBMEHHOM M YCTHOW pe4d B IIPOLIECCE HAIMCaHUS
HCCIIEIOBATENBCKUX PabOT, MHCTPYKLIUH K BBIMOJIHEHHBIM MOJEISM M IPpUOOpaM, MpH BBICTYIUICHUSX
Ha HAyYHO — MPAKTUYECKUX KOH(PEPEHIHSIX Pa3IUUHBIX YPOBHEH;

OTIpE/ICNIAT JajbHElIIee HalpaBlIeHUE PA3BUTHS CBOMX CIOCOOHOCTEH, cdepy HaydHBIX
MHTEPECOB, ONPEACTATCS C BBHIOOPOM JalbHEHIEro 00pa3oBaTENbHOTO MapUIpyTa, AaJTbHEHIIEro
npod s 00ydeHHUs B CTApIICH IIKOJIe.

IIpeaMeTHBIMH pe3yJibTaTaAMHU IPOTrPAMMbl BHEYPOUHOH JA€ATEIIBHOCTH SABIISIOTCS:

YMEHHE T[I0JIb30BaThCsl METOJaMM HAY4YHOTO IIO3HAHMs, NPOBOJUTH HaOIIOAEHUS,
IUTAHUPOBATh U POBOAUTH 3KCIIEPUMEHTHI, 00pabaThIBaTh pe3yIbTaThl U3MEPEHUH;

HAy4YUThCS I0JIb30BATHCA M3MEPUTEIbHBIMU NPUOOpaMH (BECHI, AUHAMOMETP, TEPMOMETD),
CO6I/IpaTB HCCJIIOXKXHBIC SKCIICPUMCHTAJIbHBIC YCTAHOBKHU IJISI IPOBCACHUSA HpOCTGfIHIPIX OIIBITOB,

pa3BUTHE DJEMEHTOB TEOPETUYECKOTO MBIIUIEHUS Ha OCHOBE (OPMHUPOBAHMS YMEHUN
YCTaHaBJIMBATb (baKTI)I, BBIACIIAATh TJIABHOC B H3Y4Ya€MOM  SBJICHUHW, BBIABJIATH NPUYHUHHO
CIICZICTBEHHBIC CBSI3M MEXJy BEIMYMHAMH, KOTOpbIE €ro XapaKTepHU3YyIOT, BBLABMIaTb THIIOTE3BI,
(bopMynMpOBaTh BHIBOABI;

pa3sBUTHE KOMMYHUKATHUBHBIX YMEHUN: JJOKJIAAbIBATh O PE3yJIbTaTaxX KCIEPUMEHTA, KPaTKO U
TOYHO OTBEYaTh Ha BOINPOCHI, HCIOJIb30BaTh CIPABOYHYIO JMTEPATypy M JPYrHe HCTOYHHUKH
uHpOpMaLnu.

MeTanpeaMeTHBIMH Pe3yJibTaTaMU IPOTPAMMBbI BHEYPOUHOH EATETLHOCTH SBIISIOTCS:

OBJIaJICHUEC HaBbIKaMHU CaMOCTOATCIBHOI'O HpI/IO6pCTCHI/I$[ HOBBIX 3H3,HI/II>1, opraHnu3anvu
y4eOHOH NIesTeNbHOCTH, TOCTAHOBKH IIEJIeH, IIAHUPOBAHMS, CAMOKOHTPOJISI M OLIEHKU Pe3yIbTaTOB
cBoOci ACATCIIBHOCTH, YMCHHUAMU NPCABUACTDL BO3MOKHBIC PE3YJIbTAThl CBOUX ﬂeﬁCTBHﬁ;

npuoOpeTeHre OIbITa CaMOCTOSTENbHOIO IOMCKAa aHaiu3a M oTOopa HHGpOpMaLUU ¢
UCMOJIb30BAHUEM PA3IMUHBIX UCTOYHHUKOB U HOBBIX HWH(GOPMAIMOHHBIX TEXHOJIOTUH I peLIeHUs
HKCIEPUMEHTAIbHBIX 33]1ay;

(dopmHpoBaHHEe yMEHUIl paboTaTh B IpyNIE C BHIITOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
MNpEACTABIATE U OTCTAWMBATHL CBOH B3IJIAAbI U Y6G)KI[€HI/I$I, BECTU JUCKYCCHUIO;

OBJIaZICHUEC DKCIICPUMECHTAJIbHBIMHA MCTOAaMH PCIICHUS 3a1a4.

JIMYHOCTHBIMH Pe3yJIbTATAMM ITPOrPAMMbI BHEYPOUHOH EATEILHOCTH SIBIISIOTCS:

C(bOpMI/IpOBaHHOCTI) II03HAaBaTCJIIbHBIX HUHTCPCCOB, HUHTCJUICKTYAJIbHBIX H
TBOPYECKHUX CIIOCOOHOCTEN yualiuxcs;

CaMOCTOSITENIbHOCTh B IPHOOPETEHNN HOBBIX 3HAHUH M IPAKTUUECKUX YMEHU;

npuoOpeTeHne yMEHUsl CTaBUTh IMepesl coOOM Mo3HaBaTeIbHbIE LIEIH, BBIABUIaTbIMIIOTE3bI,
JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHMUS;

NpUOOpPETEHNE TOJOKUTEIBHOTO SMOLIMOHAIBHOTO OTHOIICHUS K OKpY)Karolllel mpupone u
camMoMy cebe Kak 4acTH MPUPOJIBL.

Cnoco0blI OLIeHKH YPOBHS A0CTHKEHHUS 00y4AI0IIMXCS.

KauecTBO IMOATOTOBJICHHOCTU YYalllUXCA OIPCACIIACTCA Ka4€CTBOM BBIIIOJHCHHBIX HWMH
pabot. KpurepueM oOIeHKM B JTaHHOM CiIydae SIBJISIETCS CTENEHb OBJIAQJCHHS HaBBIKAMU PaOOTHI,
CaMOCTOSITEIFHOCTh M 3aKOHUYEHHOCTh  palOThI, TIIATEIHHOCTh OKCIEPUMEHTa, HAaydYHOCTh
IpeiaraéMoro peueHusi npoOsieMbl, BHEUIHUI BUJ W KadyecTBO padOThl MpuOOpa WM MOJENH,
COOTBETCTBHE UCCIIEI0BATENBCKON pabOThl TpeOyeMbIM HOpMaM U MpaBUiIaMO(pOpPMIICHUS.



[ToompurenpHO (GOPMON OIEHKH TpyJa YYAIIUXCSA SIBISETCS JEMOHCTpamus pador,
BBITIOJTHEHHBIX YYaAIIMMHCS W BBICTYIJICHHE C pe3yJbTaTaMH HCCIEIOBaHUI TNepe] pa3indHbIMU
ayTUTOpUsIMU (B KJlacce, B CTApIIMX U MIIAJIINX KJlaccaX, YYUTENSIMU, IelaroraMu JOMOJIHUTEIbHOTO
o0pa3zoBaHWMs) BHYTPHU IITKOJIBI.

Pabora ¢ yueOHBIM MaTepualioM pa3zHOOOpa3HBIX (OpPM JaeT BO3MOKHOCTh KaXKIOMY HX
yYammxcsk MPOSBUTH CBOM CIIOCOOHOCTH (B OOJIACTH CHUCTEMATH3allMM TEOPETHYSCKUX 3HAHWUU, B
o0JacTh pelIeHus CTaHAAPTHBIX 33]a4, B OOJACTH pEIICHHs] HECTAaHAAPTHBIX 3a1ad, B 001acTu
MCCIIEIOBATENBCKONW paboThl U T.1.). CUTyaluy ycrexa, CO3Jarolne MOJ0XKHUTEIbHYI0 MOTUBAIUIO K
NESTeNIbHOCTH, SIBJSIOTCS BAXKHBIM  (DaKTOPOM  pasBUTHsS TBOPUYECKMX U  IMO3HABATEIBHBIX
CIOCOOHOCTEH yyarmxcsl.

IIpenmMeTHbIMHU pe3yJIbTATAMH M3YUeHHs KPY/KKa SIBJISIOTCH:

— MOHMMAaHKUE U CIIOCOOHOCTh OOBACHATH (PU3UUYECKHE SBJICHHS: KOHBEKIHUS, U3ITy4YCHUE,
TEIUIONPOBOAHOCTD, U3MEHEHHE BHYTPEHHEH SHEPTHH Tejla B Pe3y/bTaTe TeIIonepeaadn Wik padboTel
BHEUIHUX CHJI, MclapeHue (KOHAEHcalus) W IUIaBieHHe (OTBEpAECBAHME) BEIECTBA, OXJIAXKICHUE
AKUJKOCTU IIPU UCTIAPEHUHU, KOHJIEHCALlMs, KUTICHUE, BBIIAJICHUE POCHI

— YMEHHE HU3MEpATh: TEMIIEpPAaTypy, KOJIMYECTBO TEIUIOTHI, YAEIbHYIO TEIJIOEMKOCTh
BEUIECTBA, YACJIbHYIO TEIUIOTY IUIABJIIEHUS BEILIECTBA, YJEJbHas TEIJIOTY HapooOpa3oBaHus,
BJIQKHOCTh BO3/yXa

— BJIAJICHUE  HKCIIEPUMEHTAJIBHBIMU  METOJAMHU UCCIEAOBAHUS  3aBUCUMOCTH
OTHOCHUTEJIbHOM BIJIQKHOCTU BO3AYyXa OT JIABJICHMS BOJSHOIO I1apa, COAEp Kalllerocs B BO3JAyXe MpU
JAaHHOW TeMIepaTrype W [JaBJ€HMsI HACHIIEHHOIO BOJASHOIO I1apa: OIpeAeNeHUus YAeJIbHOU
TEIJIOEMKOCTH BELIECTBA

— [MOHUMAaHUE NPUHIUIOB JEUCTBHUS KOHJECHCALIMOHHOIO W BOJIOCHOTO THUIPOMETPOB
IICUXPOMETpA, IBUraTelisl BHYTPEHHErO CrOpaHUsl, IapOBOM TYpOUHBI C KOTOPBIMH Y€JIOBEK MOCTOSIHHO
BCTPEYAETCS B TIOBCEIHEBHOW JKM3HM, M CHOcoOOB oOecnedeHus O€30MacCHOCTH TpU  HX
WCII0JIb30BaHUH

— MMOHMMAaHUE CMbICIA 3aKOHA COXPAHEHHUs M NMPEBPAILECHUS] YHEPTUU B MEXAHUYECKUX U
TEIUIOBBIX MIpoLieccax U YMEHHE IPUMEHSTDh €ro Ha MPaKTHUKe

- OBJIQJICHUE Pa3HOOOPA3HBIMU CIIOCOOAMH BBHITIOJIHEHHSI PACUETOB JJIsi HAXOXKICHUS
yIeIbHOW TEIIOEMKOCTH, KOJMYECTBA TEIJIOThI, HEOOXOAUMOTO [UIsi HarpeBaHus Tella WU
BBIJIEJISIEMOTO MM MPHU OXJIAKJIEHUHU, YIEIbHON TEIUIOThl CTOPAHMS, YACIbHOM TEIIOTHI IJIaBICHUS,
BJIQXKHOCTH BO3AyXa, YAEIbHOM TemnoTel mnapooOpasoBaHusi M koHjeHcanuu, KIIJ[ TtemmoBoro
JBUTATENIs] B COOTBETCTBHM C YCJIOBHMSMHM IIOCTaBJICHHOM 3aJaud HAa OCHOBAHUM HCIIOJIb30BAHUSA
3aKOHOB (pU3UKH

— YMEHHUE HCIOJIb30BATh IOJIYYCHHbIE 3HAHUS, YMEHHMS W HAaBBIKM B IOBCEIHEBHOMN
KHU3HU, DKOJIOTUH, OBITY, OXpaHe OKpYKalolel cpeibl, TEXHUKE O€30MacCHOCTH.

- MOHUMAHUE M CIIOCOOHOCTh OOBSACHATh (DU3MYECKUE SBICHUS: DJICKTPU3ALUS Te,
HarpeBaHue€ MPOBOJHUKOB AIEKTPUUYECKUM TOKOM, SJEKTPUUYECKUM TOK B METaUIAX, 3JIEKTPUUECKHE
SIBJICHUS B IO3ULIMUA CTPOCHUSI aTOMA, AEHCTBUSA SIEKTPUUECKOTO TOKA

- YMEHHE HU3MEpATh CHIIy JJIEKTPUYECKOTO TOKa, JJIEKTPUUECKOE HaIpsKEHHE,
AIEKTPUYECKUH 3apsijl, AIEKTPUUECKOE COTIPOTUBIIEHUE

— BJIAJICHUE SKCIEPUMEHTAIBHBIMU METO/IAMH MCCIIEI0BAHUS 3aBUCUMOCTH CUJIbI TOKA Ha
Yy4acTKe LIETH OT AJEKTPUUECKOTO HAMPSIKEHUS, SIEKTPUUYECKOTO COMTPOTUBIICHHS IPOBOJIHUKA OT €0
JUIMHBI, IJIOLIA/IM MTONIEPEYHOr0 CEUeHUs U MaTepuaia

- MMOHMMAaHUE CMBbICJIa 3aKOHA COXPAHEHHUs JJIEKTPUYECKOro 3apsna, 3akoHa Oma uis
yudacTka 1enu. 3akona Jxoynsa-Jlenna

— MOHMMaHUE NpPUHIMNA JEHCTBUS JIIEKTPOCKOIA, 3JIEKTPOMETpa, TaIbBAHUYECKOTO
3JIEMEHTa, aKKyMyJsTopa, (hoHapuKa, peocrara, KOHAEHCATOpa, JIaMIIbl HaKaJUBaHUS, C KOTOPBIMU



YEeNIOBEK CTAKUBACTCS B TIOBCETHEBHOW KH3HU, U CIOCOOOB oOecmeueHus: 0e30MacHOCTH MPU HX
HCIOJIb30BaHUU

- BIIQJICHUE PA3IMYHBIMU CIIOCOOAMU BBITIONHEHUSI PACUYETOB ISl HAXOXKIACHUS CHIIBI
TOKa, HANpsKEHUs, CONPOTUBICHUS NPU MNapAICIbHOM W TMOCJIEAOBATEIbHOM COCIUHEHUU
MIPOBOJIHUKOB, YACIHHOTO COMPOTHBIICHHUS paOOThl U MOIIHOCTH JJICKTPUUECKOTO TOKA, KOJIMYECTBA
TEIUIOTHI, BBIIEISIEMOTO TPOBOJHUKOM C TOKOM, €MKOCTH KOHJEHCATOpa, pabOThI AJIEKTPUYECKOTO
OJIs1 KOHJIEHCATOPa, SJHEPTrUH KOHAEHCATOpa

- YMEHHME HCIO0JIb30BaTh IOJYYCHHbIE 3HAHHUS, YMEHHMSI M HaBBIKM B IOBCEJIHEBHOMU
YKU3HH, SKOJIOTHUH, OBITY, OXPaHE OKPY)KAFOIIECH Cpe/ibl, TEXHUKE 0€301MacHOCTH.

- MOHMMAHUE M CIOCOOHOCTh OOBSCHATH (U3NYCCKUE SIBICHUS: HAMAarHUYCHHOCTH
kKeje3a U CTalM, B3aUMOJEHCTBUE MArHUTOB, B3aUMOJICMCTBUE MPOBOJHUKA C TOKOM U MAarHUTHOMN
CTPEJIKU, IEUCTBME MArHUTHOTO T0JIS1 HAa MPOBOJHUK C TOKOM

- BJIAJICHUE DKCIEPUMEHTAIbHBIMU METOJAaMU HCCIICIOBAaHUS 3aBUCUMOCTH MarHUTHOTO
JENCTBUS KaTYIIKH OT CUJIbI TOKA B LIETIH

- YMEHHUE HCIOIb30BATh IOJIYYCHHBIC 3HAHUS, YMEHHS W HAaBBIKK B ITOBCEIHEBHOM
YKU3HH, SKOJIOTHUH, OBITY, OXpaHE OKPYKAIOIIEH Cpelibl, TEXHUKE O€30TaCHOCTH.

- MMOHUMaHUE U CIIOCOOHOCTh OOBICHATH (DU3UYECKHE SBIICHUS: TPSIMOJHUHEHHOE
pacmpocTpaHeHUs CBeTa, 00pa30BaHUE TCHU U TIOJTYTEHHU, OTPAKEHUE U MTPEIIOMIICHUE CBETA

- YMEHHE H3MEpATh (OKYCHOE PACCTOSIHHE COOHMpPAIONICH IJWH3BI, ONTHYECKYIO CHITY
JIMH3BI

- BJIQJICHUE SKCIIEPUMEHTAIBHBIMA METOJAMH HCCJICIOBAHMS 3aBUCUMOCTH M300paKeHUs
OT PACIIOJIOKEHHUS JIAMITBI Ha PA3JIMYHBIX PACCTOSHUSIX OT JIMH3BI, YIJIa OTPAKEHHS OT yIJia MaJeHUs
CBETA Ha 3€pKaJio

- MMOHMMAaHHUE CMBICIIa OCHOBHBIX (PM3MYECKMX 3aKOHOB M YMEHHE NPUMEHSATh WX Ha
MPAKTUKE: 3aKOH OTPAXKECHUS U MPETOMJICHUS CBETAa, 3aKOH MPSIMOJIMHEHHOIO paclpOCTPaHEHHS CBETA

- pasnu4dath (HOKYC JTUH3BI, MHUMBIH OKYC U (POKYCHOE PACCTOSIHUE JTMH3bI, OIITHYECKYIO
CWIIy JIMH3Bl U ONTHYECKYIO) OCh JIMH3bI, COOHMPAIONIYI0O M PACCCHBAIONIYIO JIMH3BI, M300paKeHUS,
JaBaeMble COOMparoIel U pacCerBaromel TUH30M

- YMEHHUE HCIOJIb30BATh IIOJIyYCHHbIC 3HAHUS, YMEHHMS W HABBIKM B ITOBCEIHEBHOM
KHU3HH, YKOJIOTHH, OBITY, OXpaHe OKpPYKaroIIel CpeIbl, TEXHUKE O€30MaCHOCTH.

- TMOHUMAaH1E " CIIOCOOHOCTD OITMCBIBATh u OOBSACHATH (PU3UUECKUE
SIBIIGHUS: TIOCTyNATeNbHOE JIBIDKEHUE (HAa3BaTh OTJIMYUTENbHBIA MpPHU3HAK), CMEHA AHS M HOYH Ha
3emiie, CBOOOHOE MaIeHUE TEl. HEBECOMOCTb, ABHKEHUE 10 OKPYKHOCTU C TIOCTOSIHHOW 1O MOZIYITIO
CKOpOCTBIO;

- 3HAHHE u CIIOCOOHOCTH JaBaTh OTIpEJICIICHUS .OnMcaHus (PU3NIECKUX
MOHSTHI: OTHOCUTENBHOCTh ABWKCHUS (TIEPEUUCTUTh, B YEM TMPOSBISIETCS), TEOLEHTpUYECKAs U
TeJIMOLUEHTPUYECKAss  CUCTEMBl  MUDAa; [mepBasgs  KOCMHMYECKass  CKOpPOCTb|,  PEaKTUBHOE
NBIDKEHUE; (PU3NUECKUX MOJIeNIeH: MaTepruaIbHas TOYKa, cHCTEMa otcuéra, (U3NIECKUX
BEJIMYUH: TIEPEMENICHUE, CKOPOCTh PaBHOMEPHOTO TMPSMOJUHEHHOTO JIBIJKCHMS, MTHOBEHHAas
CKOPOCTb M YCKOPEHHME TpPH PABHOYCKOPEHHOM MPSMOJIMHEMHOM JBM)KEHHHM, CKOPOCTb H
LEHTPOCTPEMUTEILHOE YCKOPEHHUE MTPU PABHOMEPHOM JBUKEHUU TeNa 10 OKPYKHOCTH, UMITYJIbC;

- IIOHUMAaHUe CMBICJIa OCHOBHBIX (DH3NYECKUX 3aKOHOB: TUHAMHUKHU HrroToHa,
BCEMHPHOTO TATOTEHHUS, COXPAHEHHUS HUMITYJIbCa, COXPAHEHUS DHEPruu), YMEHHE MPUMEHATh X Ha
MIPAKTUKE U TS pelIeHus y9eOHbIX 33124,

- yYMEHUE MPUBOJAUTH MPUMEPHI TEXHUUYECKUX YCTPOUCTB U )KUBBIX OPTaHU3MOB, B OCHOBE
MepeMENICHUs  KOTOPBIX  JIKUT TPUHIMI  PEAKTUBHOTO  JIBIDKCHHS. 3HAHWE U yMEHHUE
OOBSCHATH YCTPOMCTBO U JEHCTBHE KOCMUYECKUX PaKeT-HOCUTENEH;

- YMEHUE UCIOIb30BATh MOJIYYEHHBIE 3HAHUS, YMEHUS U HABBIKU B MIOBCEIHEBHOM KU3HU
(OBIT, SKOMOTHSI, OXpaHa 3I0POBbsI, TEXHUKA 0€30MaCHOCTH H JIp.);

- YyMEHHE U3MEpPATh MTHOBEHHYIO CKOPOCTh M YCKOPEHHE TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUKEHUH, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE MPU PABHOMEPHOM JBHKEHUU IO
OKPY>KHOCTH.



- MMOHMMAHHUE U CIIOCOOHOCTh OMHCHIBATh M OOBSICHATH (PU3UUECKUE SBICHUS: KOIeOaHuUs
HUTSHOTO (MAaTEMaTUYECKOIr0) U MPYKUHHOTO MAITHUKOB, PE30HAHC (B T. Y. 3BYKOBOM ), MEXaHUYECKHUE
BOJIHBI, JITTHA BOJTHBI, OTPAYKEHUE 3BYKA, 3XO0;

- 3HAHUE U CIOCOOHOCTh J1aBaTh OMpeaeicHUs (DU3NUSCKUX TOHSATHN: CBOOOIHBIC
KoJieOaHus1, KojebaTelbHas CUCTEMa, MAaATHHK, 3aTyXarollue KojJeOaHus, BEIHYK/ICHHbIE KOJeOaHus,
3ByK W YCIOBHUS €r0 pacHpoCTpPaHCHUS;, (PU3MYECKHX BEIMYUH: aMIUIUTY/a, TEPUOJ, YacTOTa
KosjeOaHuii, COOCTBEHHAs YacTOTa KOJIEOATENIbHOM CUCTEMbI, BBICOTA, [TeMOp], TPOMKOCTh 3BYKA,
CKOPOCTH 3BYKa; (DM3NYECKUX MOJIEIICH: [FapMOHHYECKHE KOJICOaHHUs |, MATEMAaTHIECKUA MAsITHUK;

- BJIQJICHUE OKCIICPUMEHTAIILHBIMA METOJaMHU HCCJICAOBAHUS 3aBUCUMOCTH TIEPHOJIA
KoJeOaHuil Tpy3a Ha HUTH OT JUJTUHBI HUTH.

- MOHMMAHUE ¥ CIHOCOOHOCTh ONHCHIBATE H  OOBICHITH GU3NYECKUE  SBIICHUS.
MPOIIECCHI: AJICKTPOMArHUTHAS WHIYKIUS, CAMOWHIYKIIHS, TPEJIOMJICHHE CBETa, JHCIIEPCUS CBETA,
MOTJIONICHUE W MCIYyCKAaHWE CBETAa aTOMaMH, BO3HMKHOBEHHE JIMHEHYATHIX CHEKTPOB HM3Iy4eHUS U
MTOTJIOILCHHMS;

- YMEHHE J]aBaTh ONPE/ICICHHS ONMCaHue PU3NICCKUX MMOHATHII: MATHUTHOE TI0JIe, TUHUU
MarHuTHOM WHIYKIIMW, OJHOPOJHOE W HEOJHOPOAHOEC MArHUTHOE TI0JIe, MAarHUTHBIH TIOTOK,
MEPEMEHHBIN  JJIEKTPUYECKHH  TOK, JJICKTPOMAarHUTHOE TOJie, O3JEKTPOMArHUTHBIC  BOJIHBI,
AJIEKTPOMArHUTHBIC KOJEOaHUs, PaJUOCBS3b, BHUIUMBIA CBET; (PU3UYECKUX BETUYHMH: MATHUTHAS
WHIYKIHSI, WHAYKTUBHOCTB, IIEPHOJl, YacTOTa M aMIUIMTYAa OJJIGKTPOMATHUTHBIX KOJICOAHHIA,
MTOKa3aTeNIH MPEIOMIICHHUS CBETA;

- 3HaHHuEe (HOPMYIUPOBOK, IOHUMAHUE CMbICIIA U YMEHHE MPUMEHATH 3aKOH MPEIOMIICHHS
cBeTa 1 npaBuiio JIeHa, KBaHTOBBIX NTOCTYJIATOB bopa;

- 3HaHUE HA3HAYCHHUs, YCTPOWCTBA M NPHHLMIA JEUCTBUSA TEXHUYECKUX YCTPOWCTB:
ANEKTPOMEXaHUYECKUN  HMHIYKIMOHHBIM  TeHepaTop  IMEePEeMEHHOro  TOoKa, TpaHcdopmarop,
KoJ1e0aTeNbHBIN KOHTYD; JETEKTOP, CIIEKTPOCKOT, CrieKTporpad;

- MMOHMMAaHUE CYTH METO/Ia CIIEKTPAJILHOTO aHAIN3a U €r0 BO3MOXKHOCTEH.



TemaTnuyeckoe JIAHMPOBaHHe KPYkKKa «Du3nKa B 3aJa4ax U IKCIIEPUMEHTAX

ABJACTCH»
No | HammeHnoBanue pa3zienon MakcumanbHas Teopernueckoe | JlabopaTopHbie 1
ILI | ¥ TeM Harpyska oOyueHue, 4 MIPAKTUIECKHE
y4amerocs paboTHI, 4

| TenoBbIe SBICHHUS 9 6 3

Il | I3MeHeHue arperaTHpIx 5 4 1
COCTOSTHHI

Il | DnexTpuveckue ssBICHUS 15 10 5

IV | DnexkTpomarHuTHBIC 1 1 -
SIBIICHUS

V | CBeroBbI€ sIBIICHUS 4 3 1
Hroro 34 24 10




Conep:xkanue nporpaMmbl y4e0HOTO MpeaMeTa.
(34 uaca)

1. TensioBble siBjaeHUs (9 YacoB).

TeroBoe nBwxkenue. Tepmomerp. CBs3b TeMIlEpaTypbl CO CpeAHEH CKOPOCTBIO JIBHXKCHHSI €ro
MolieKkynl. BHyTpennsisi sneprus. /[Ba crnocoba u3MeHeHHs] BHYTPEHHEW SHEpruu: Teruionepenada u
pabora. Bunsl Termmonepenaun. KonudecTBo TEIUIOTHL. Y IeNbHAS TETNIOEMKOCTh BEIIECTBA. Y JIEbHAS
TEIIOTa CTOPaHUs TOILTUBA. 3aKOH COXPAaHEHUS YIHEPTHH B MEXaHMUECKUX U TEIJIOBBIX MPOIIECcCaXx.
Jlemoncmpayuu.

W3menenue sHepruu tena npu coBepiueHUu padoThl. KonBekius B xkuakocTu. Termionepenaya myreMm
n3inydeHusi. CpaBHEHHE YACIbHBIX TEIIOEMKOCTEH Pa3IMYHbIX BEIIECTB.

Jlabopamopnwsie pabomul u onvimol.

1. «H3yuenue ycmpoiicmea kaiopumempar
2. «H3yuenue npoyecca meniooomenay
3. «H3mepenue yoenvHol menioemKocmu 6euecmea»

IIpenMeTHBIMU pe3yJbTATAMM 00y4YeHUsI 110 TAHHON TeME SIBJISIIOTCS:

— TIOHHMMaHHWE U CIIOCOOHOCTh OOBACHATH (DU3MUECKUE SIBICHHS: KOHBEKIUS, H3ITYUCHHE,
TETIONPOBOIHOCTh, U3MEHEHHE BHYTPEHHEH SHEPTUH Tejla B pe3ysIbTaTe TEIUIONEepeladun Wik pabOThI
BHEIIHUX CHJI, UCHapeHue (KOHJCHCAlMs) W TUIaBJICHHE (OTBEPICBAHHE) BEIECTBA, OXJIAXKICHUE
KUJKOCTH TP UCTIAPEHUU, KUTICHUE, BBIIAJICHUE POCHI;

—  yYMEHHUE U3MEpsATh: TEMIEpaTypy, KOJIMYECTBO TEIUIOTHI, YAEIbHYIO TEIUIOEMKOCTh BEILECTBA,
YIEIbHYIO TEIJIOTY IUIaBJICHUS BEILECTBA, BIAXKHOCTh BO3yXa;

—  BIIQJICHUE DKCIEPUMEHTAIHHBIMH METOJaMU HCCIICIOBAHUSA: 3aBUCUMOCTH OTHOCHUTEIHHOU
BJIQXHOCTH BO3/JyXa OT JIABJICHHS BOJSHOIO Tiapa, COJEpXKAIIerocs B BO3JIyXe NpH JaHHOMN
TEMIIepaType; MaBJICHUS HACBIILIEHHOIO BOASHOTO Mapa; OMNpPENeJCHUs YIEIbHON TEIIOEMKOCTH
BEIIIECTBA;

— T[OHMMAaHHME TPUHIMUIOB JICUCTBUS KOHJECHCAI[MOHHOIO U BOJIOCHOTO TUTPOMETPOB,
MICUXPOMETpA, JIBUraTelis BHYTPEHHErO CropaHHs, MapoBOM TypOMHBI U CIOCOOOB obOecreueHust
0€30IMaCHOCTH MPH MX UCTIOIH30BAHUHY;

— T[OHUMMAaHHME CMbICIa 3aKOHAa COXPAaHEHHUS U TMPEBpAICHUS SHEPrUM B MEXaHMYECKUX U
TEIJIOBBIX MPOIIECCaX U YMEHUE IPUMEHSTh €ro Ha IIPaKTHUKE;

—  OBJAJCHHE CMOCOOAMH BBIMOJHEHUS PACUETOB ISl HAXOXKACHUS: YACITHHOW TEIJIOEMKOCTH,
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO JIJIsl HATPEBaHMs TeJla WU BBIASISIEMOTr0 UM MPU OXJIKICHHUH,
YACIBHOW TEIUIOTHI CrOpaHMsl TOIUIMBA, YACIBHOM TEIUIOTHI IUIABJIEHUS, BJIAKHOCTH BO3IyXa,
yIeabHOU TEIUIOTHI TapooOpa3oBanus u kouaeHcanuu, KI1/[ TemmoBoro nurarens;

—  yYMEHHUE UCIOJIH30BaTh MOJYyYCHHbIE 3HAHUS B MOBCEIHEBHOM JKM3HU (IKOJIOTHUs, OBIT, OXpaHa
OKPY>KaIOIIEeH Cpebl).
2.M3MeHeHMe arperaTHbIX cOCTOSIHU BemecTBa (6 yacos).

ArperaTtHble COCTOSIHUSI BemiecTBa. [lnaBieHume W oTBepaeBaHue Teil. Temmeparypa IJIaBICHUS.
VnenbHas Ttemnora nnasieHus. Mcnapenwe m konzaeHcanus. HaceimeHHwlii nmap. OTHOCUTENbHAs
BJIQXXKHOCTH BO3/yXa U ee n3mepenue. [lcuxpomerp. Kumnenue. 3aBUCHMOCTE TeMIIepaTypbl KATIEHUSI OT
JaBJIeHUA. Y IelbHas TEIuioTa napooodpaszoBanusi. O0bsICHEHHE N3MEHEHUS arperaTHbIX COCTOSHUM Ha
OCHOBE MOJIEKYISIPHO-KMHETHYECKUX TpencraBieHuid. [IpeoOpa3oBaHusi SHEPrUU B  TEIUIOBBIX
nsurarensx. /[Burarens BHyTpeHHero cropanus. [lapoBas Typouna. XonommnsHuk. KITJ[ TemmoBoro
JBUTATENS. DKOJOTUYECKHUE MPOOIEMBI MCTIOJIb30BAHUS TEIIJIOBBIX MAIITHH.

Jlemoncmpayuu.

SBnenne ncnapenus. Kunenne Bosbl. 3aBUCUMOCTh TEMIIEPATypbl KUMNEHUS OT naBieHus. [InaBnenue
W KpUCTaJNIM3alMs BellecTB. l3MepeHune BIaXHOCTH BO3JlyXa IICUXPOMETPOM. Y CTPOHCTBO
YEeTBIPEXTAKTHOT'O JIBUTaTelsi BHYTPEHHETO CropaHus. Y CTPOMCTBO NapOBOM TypOUHBI.
Jlabopamopuvie u onvimeoi.

4. «H3mepenue omHocumenbHouU 61ANCHOCIU 8030YXA»

IIpeaMeTHBIMM pe3yJIbTATAMHU 00Y4EeHHUS 110 JTAHHOU TeMe SIBISIOTCS:



— TPUBOIUTH MPUMEPHI arperaTHbIX COCTOSHUN BEUIECTBA, OTIMYATh arperarHble COCTOSHUS U
OOBSICHATE OCOOCHHOCTH MOJICKYJISIPHOTO CTPOCHUSI Ta30B, XHUAKOCTEH M TBEPIBIX TEJ, OTINYATh
MpPOLIECC IUIABJICHUS OT KPUCTALUIM3AUUMU WM HPUBOAUTH IMPUMEPHl ITHUX MPOLECCOB, MNPOBOIUTH
UCCIIEIOBATENLCKUN SKCIIEPUMEHT M0 U3YYCHUIO TUIABIICHUS, OOBSICHATH PE3yabTaThl SKCIIEPUMEHTA,
paboTarh ¢ yY4eOHUKOM
3.2uexkTpuyeckue sijienus (14 yacos).

OnexTpuszanus ten. J[Ba poaa snekTpuueckux 3apsaoB. [IpoBoAHUKH, HETPOBOJHUKHU (AUAIEKTPUKH)
U TMOJYNPOBOJHUKU. B3auMopeiicTBue 3apspKEHHBIX Tel. DJIEKTPUUYECKOE IoJe. 3aKOH COXpaHEHUs
3NEKTPUYECKOTO 3apsaa. J(eTuMOoCTh JIEKTpUUECKOro 3apsaaa. DnekTpoH. CTpoeHue aTOMOB.
OnexTpuuecKuid ToK. ['aqbBaHUYECKUE IEMEHTHI U aKKYyMYJIATOPHI. JleMCTBUS 3JEKTPUUECKOTO TOKA.
HampaBnenue »sneKkTpuyeckoro TOKa. OJIEKTpUYECKass LeNb. OJEKTPUYECKUM TOK B MeETasulax.
Hocutenu snekTpuueckoro Toka B MOJTYNPOBOAHUKAX, Ta3ax U AekTpoiauTax. [lomynpoBogHUKOBEIE
npubopel. Cuna Toka. AmrepMerp. DJIEKTpUYECKOE HampspDkeHue. BoabTMerp. DiekTpuyeckoe
cornportuBieHue. 3akoH OMa 118 ydacTka DBJIEKTPUYECKOM LENU. YJIEIbHOE 3JIEKTPUYECKOE
conpotusieHue. Peoctarsl. [locienoBarenbHoe U mapamiebHOE COCIUHEHHS IPOBOJHUKOB.

Pabora u momHOCTH TOKa. KoOIMYEeCTBO TEMIIOTHI, BBIACIIEMOE MPOBOJHUKOM C TOKOM. Jlamma
HaKaJUBaHUS. OJEKTPUYECKHE HarpeBaTelibHble MNpUOOpBl. DieKTpuueckuil cuetywk. Pacuer
AJIEKTPO’HEPIUM,  MoTpednsiemoit  snekTponpubopom.  Kopotkoe — 3ambikanue.  IlmaBkue
MPEAOXPAHUTEIH.

Jlemoncmpayuu.

Onektpuzanusi Tel. J[Ba poja 3MeKTpUYECKHX 3apsfoB. YCTPOWCTBO W JIEUCTBUE SJIEKTPOCKOIA.
[IpoBOIHMKM W HM30IATOpBI. DJIEKTpHU3alus uepe3 BiusHUE. [lepeHoc 3neKkTpuyeckoro 3apsna ¢
OJIHOTO TeJia Ha Jpyroe. MIcTouHUKHM OCTOSHHOTO ToKa. COCTaBI€HHE AIEKTPUUECKON LIEIH.
Jlabopamopmwsie pabomul u onvimol.

«Cbopxa snexmpuueckou yenu u usmeperue CUlvl moka 8 ee pa3iuyHblX Y4acmKaxy
«H3mepenue Hanpadxicenus: Ha pasIUYHBIX Y4ACMKAX NOCIe008aMeNbHOU JIeKMPULEeCKOl Yyeniuy
«H3mepenue conpomugnenus nposooHuKa. M3yuenue npunyuna 0etcmeaus peocmamay
«H3yuenue napannenbHo2o coeouneHus npoBOOHUKO8

«H3mepenue pabomoel u MOWHOCMU MOKA 8 DNIEKMPULECKOU TAMNEe»

HpeIlMETHbIMI/I pe3yabTaTamMu 00y4eHHs 10 JAHHOU TeME SIBIISIOTCS:

— TIOHMMAaHHUE U CIIOCOOHOCTh OOBICHATH (DU3UUYECKUE SBJICHUS: DJICKTPU3AIUs TEJ, HarpeBaHUE
MIPOBOJIHUKOB 3JIEKTPUYECKUM TOKOM, JJIEKTPUUECKUI TOK B METajUlaX, JIEKTPUUYECKHE SIBJIICHUS C
MO3UIIMH CTPOSHUS aTOMa, EHCTBUS SJIEKTPUUECKOTO TOKA,

—  YMEHHUE U3MEPATh: CHIIy AJIEKTPUUYECKOTO TOKA, SJIEKTPUUYECKOE HANPSIKEHUE, dIEKTPUUYECKUN
3apsl, JIEKTPUUECKOE COTPOTUBIICHHUE;

—  BIIQJICHUE DKCIEPUMEHTAIBHBIMH METOJaMU HCCIICIOBAaHUS 3aBUCHMOCTH: CHJIBI TOKa Ha
Y4acTKe IeMH OT JEKTPUUECKOTO HANPSHKEHUS, SJIEKTPUUYECKOTO COMPOTUBIIEHUS MTPOBOJHUKA OT €ro
JUITMHBI, TUIOLIAU TIOTIEPEYHOr0 CEUCHHS U MaTepuana;

— TIOHMMAaHUE CMBICTIA OCHOBHBIX (PM3MUECKUX 3aKOHOB M YMEHHE MPHUMEHSTh MX HA MPAKTHKE:
3aKOH COXpaHEHMsI AJIEKTPUUYECKOTro 3aps/ia, 3akoH OMa Juid ydacTka Lemnu, 3akoH Jxoyns—IJlenua;

— T[IOHMMaHUE€ MPUHLUIA ACHCTBUS 3JIEKTPOCKONA, 3JIEKTPOMETPA, TaIbBAHUYECKOTO 3JIEMEHTA,
aKKyMyInsaTopa, (hoHapuKa, peocrara, KOHACHCATOpa, JTaMITbl HaKaJMBaHUSI U CIOCOOOB oOecreueHust
0€30MacCHOCTH MPHU UX UCTIOJIb30BAHUY;

—  BJaJieHHE CrnocoO0aMH BBIMOJTHEHHS] PACcUYeTOB ISl HAXOXKACHUS: CHIIBI TOKA, HATMPSIKEHHUS,
CONMPOTHUBIICHUS MPU MAPATUIETbHOM M TMOCIEAOBATEIIbHOM COEIWHEHUHM MPOBOJHUKOB, YAEIBHOIO
COTPOTHUBIICHUS TPOBOJHUKA, PabOThl MU MOIIHOCTU DJEKTPUYECKOTO TOKA, KOJIMYECTBA TEIUIOTHI,
BBIJIETIIEMOTO TMPOBOJHUKOM C TOKOM, €MKOCTH KOHACHCATOpa, PaOOThI AIEKTPUUYECKOTO TIOJIS
KOHJIEHCATOpa, YHEPTHH KOHJIEHCATOPa;

— yYMEHHE UCIOJIB30BaTh MOJIYYCHHbIC 3HAHUS B MOBCEIHEBHOMN KHU3HU (IKONOTHS, OBIT, OXpaHa
OKpY>KaroIen cpebl, TeXHUKA 0€30MacHOCTH).
4.9nekTpoMarauTHbIe siBjienus (1 gac).

MarnuTtHoe 1one TOKa. DIEeKTPOMAarHuThl U MX npuMmeHeHue. lloctosHHble MarHuThl. MarHutHoe
nmone 3emiau. MarautHele Oypu. JlelicTBHE MarHWUTHOTO TIOJIA Ha TPOBOJHUK C TOKOM.
DnexTpoaBuraresb. JJuHaMuk u MUKpodoH.

Jlemoncmpayuu.

©oo N O



OmnpiT Opcrena. [IpuHuun nefcTBrst MUKpO(OHA U TPOMKOTOBOPHUTEISL.
IIpenmeTHbIMHE pe3yJbTaTaMH 00y4eHHsI 110 JaHHOW TEME SIBJIIOTCS:

— TIOHMMaHUE€ M CIOCOOHOCTh OOBACHATH (hU3MUECKHE SIBJICHUS: HaMarHUYEHHOCTb XKele3a U
CTajli, B3aMMOJEHCTBHE MarHWTOB, B3aUMOJAECUCTBHE NPOBOJHMKA C TOKOM M MAarHMTHOH CTpEJKH,
JEHUCTBUE MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM;

— BJAJEHUE OKCIEPUMEHTAJIbHBIMU METOJAMU MCCIEAOBAaHUS 3aBUCUMOCTH MarHUTHOI'O
JENCTBUS KaTYIIKU OT CUJIBI TOKA B LIETIN;

— YMEHHUE UCIOJIB30BaTh IMOJIyYCHHbIE 3HAHUS B MOBCEJIHEBHOM KHU3HU (IKOJOTHUS, OBIT, OXpaHa
OKpY>Karollen cpebl, TeXHUKA 0€30MacHOCTH).
5.CBeroBble siBjieHus (4 yaca).

Hcrounuku cBera. [IpsamonuHeliHOe pacpoCTpaHEHUE CBETA B OJHOPOAHOM cpene. OTpaxkeHHe CBeTa.
3akon otpaxkenus. Ilmockoe 3epkano. Ilpenomnenue cBera. JIunza. dokycHoe paccTosHHE U
ontuyeckas cuia auH3bl. [locTpoeHune m3o0pakeHuid B JuH3aX. [71a3 Kak omThyeckas cCHUCTEMA.
HedekTtol 3penus. OnTuueckue mpruOopslI.

Jlemoncmpayuu.

Hcrounuku cBera. [IpsMmonuHeiiHoe pacipocTpaHeHUe CBeTa. 3aKOH OTpakeHus cBeTa. M3o0paxenue
B IIockoMm 3epkaie. [Ipenomiienne cBera. Xoja jydeld B coOuparomeid W paccewBaromield JIMH3aXx.
[TonyueHnue n3o0pakeHUil ¢ MOMOILBIO JIMH3. [IpuHIMN neiicTBUS TPOEKIMOHHOrO anmnapaTta. Mozens
rjiasa.

Jlabopamopusie pabomul u onvimol.

10. «H3mepenue ¢pokycrnozo paccmosnus coouparoueti auusvl. Ilonyuenue uzodpasiceHully
IIpenmeTHbIMHU pe3yJIbTaTaMH 00y4YeHHS 110 JaHHOW TEME SIBJISIOTCS:

— TIOHHMaHH€ U  CIOCOOHOCTb  OOBICHATH  (U3MUYECKHUE  SBICHHUS:  MPSMOJIMHEHHOE
pacmpocTpaHeHHE cBeTa, 00pa3oBaHKe TEHU U MOIYTEHH, OTPaXXEHHUE U MPEIOMIICHUE CBETA;

—  YMEHHUE U3MepATh POKYCHOE pacCTOSIHUE COOMPAIOILEH JIMH3bI, ONITUYECKYIO CUITY JIMH3BI,

—  BIIQJICHUE DSKCIIEPUMEHTAIFHBIMU METOJaMHU HCCICIOBAHUS 3aBUCUMOCTH: H300paXXCHHS OT
PacrojoKeHUsl JaMIbl Ha Pa3jIMYHbIX PACCTOSHUAX OT JIMH3bI, yIJla OTPaK€HUs OT yria MHaJeHus
CBETa Ha 3epKalio;

— TOHMMaHHUE CMBICIIa OCHOBHBIX (PM3MUECKUX 3aKOHOB M YMEHHE NMPUMEHSTHh MX Ha IPAKTHKE:
3aKOH OTPa)XEHMsI CBETA, 3aKOH IIPEJIOMJICHUS CBETA, 3aKOH MPSAMOJIMHENHOIO paclpoCTPaHEHUsI CBETA;

—  paznuyath (POKyC TUH3BI, MHUMBIH (HOKYC U (OKYCHOE PACCTOSIHUE JIMH3bI, ONTHYECKYIO CHILY
JMH3BI ¥ ONITUYECKYIO OCh JIMH3BI, COOMPAIOIIYI0 U PACCEMBAIONIYIO JIMH3BI, H300PaKCHHUS, 1aBACMbIe
cobuparorieil 1 pacceuBarolIel JIMH30i;

— YMEHHUE UCIOJIb30BaTh MOJIyYEHHbIE 3HAHUS B MOBCEJAHEBHOM XHU3HU (3KOJIOTHUsA, OBIT, OXpaHa
OKPY>KaIOIIeH Cpebl).



KanengapHo — TemaTudeckoe IJIAaHUPOBaHUE KPY:xkKka «DuU3uKa B 3a1a4axX U
IKcnepuMeHTax» B 8 Kiacce (34 gaca)

Ne HaumeHoBaHue pa3jieioB U TeM Hara
.0 npoBeAeHust
3aHATHSA
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1 TenJioBble ABJIEHUS 9
1 1.1 | BroaHnslii uHCTpYKTaX 10 Th B kabuHeTe PU3HKH. 1 02.09
TennoBoe nBuxenue. Temneparypa .
2 1.2 | BuyTpeHHsis S5HEeprus u crocoObl €€ N3MEHEHHUS. 1 09.09
3 1.3 | TemmonpoBogHocTh. KOHBEKIIHS. 1 16.09
4 1.4 KommuectBo Temnorel. Y eapHas TEII0EMKOCTb. 1 23.09
Tasnve 160a U UsMepeHue memnepamypbi.
5 1.5 Pacuer KonnyecTBa TEMIOTHI, HEOOXOIUMOTO IS 1 30.09
HarpeBaHus TeJla U BBIIEISIEMOTO UM TIPH
OXJIAXKJICHUH.
6 1.6 | Uncrpykrax o Tb J1.p Nel «H3yuenue ycmpoiicmea 1 07.10
KA0pumMempay.
7 1.7 | Uuacrpykrax no Th. JI.p Ne2 «H3yuenue npoyecca 1 14.10
MenioooMeHay.
8 1.8 | Uucrpykrax no Th. JI.p Ne3 «H3zmepenue yoenvHotu 1 21.10
MENI0eMKOCIU eULeCBA).
9 1.9 | Dueprus TommBa. Y IeibHAS TEIUIOTA CTOPAHMSL. 1 11.11
2 H3meHeHNne arperaTHbIX COCTOSIHUMH 3
10 2.1 | Ucnapenne. HachimeHHBIH 1 HEHACHIIIEHHBIH mMap. 1 18.11
[Tornomenue sHEpruy Npu UCIIAPEHNUH U BbIIETICHUE
€€ NMpu KOHACHCAIUH .
11 2.2 | Kunienue. Tecm no meme «llnasnenue u 1 25.11
omeepoesanuey.
12 2.3 | BnaxxnocTs Bo3myxa u ee u3mepeHue. THCTpykTax 1mo 1 02.12
Tb. JI.p Ned «H3mepenue omHocumensHot
BILAACHOCMU B030YXAY.
13 2.4 | Pabora ra3a u napa npu pacmupenuu. JIBC. 1 09.12
14 2.5 | [Tapoas Typ6una. KI1/[ TeroBoro nBuraresms. 1 16.12
DKoornyeckre mpoodaeMbl HCIOIb30BAaHHS TEILIOBBIX
MaIlH.
3 JleKTpUYeCKNe SIBJICHUSA 15
15 3.1 | Coopka 2JIeKTpUIECKON IIENTH H U3MEPEHUE CHITBI 1 23.12
TOKA.
16 3.2 | DnekTpu3anwys TeJI MPU COMMPUKOCHOBESHHUM. 1 13.01
B3anmMonelicTBre 3apshkeHHBIX Tel. JIBa poja 3apsijioB.
17 3.3 | Duexrpockort. [IpoBoAHUKH, TIOTYTIPOBOJHUKH 1 1 20.01
HEMPOBOAHUKH IEKTPHUECTBA. DIEKTPHUUECKOE TOJIE.
18 3.4 | OObsicHEeHHE HIIEKTPUUYECKHX SIBIEHUH. 3aKOH 1 27.01




COXpaHEHHUs AIEKTPUUECKOTO 3apsna. Tecm
«Onekmpusayus meny.

19 3.5 | DnexTpuueckuit TOK. ICTOUHUKHN 3TIEKTPUIECKOTO 1 03.02
TOKA.

20 3.6 | DnexTpuyeckas 1enb U €€ COCTaBHbIC YACTH. 1 10.02

21 3.7 | Amnepmerp. Uuctpykrax no Th. JI.p Ne5 «Coopxa 1 17.02
INEKMPUYECKOU Yenu U usmepeHue Cuibl moKd 6 ee
PABIUUHBIX YUACTKAX Y.

22 3.8 | DnekTpuueckoe HampspkeHue. M3mepenne 1 24.02
HAIPSHKCHUSL.

23 3.9 | Usmepenue nanpspkenus. Macrpykrax mo Th. JLp Ne6 | 1 03.03
«H3mepenue HanpsidiceHust Ha PA3TUYHBIX YUACTKAX
NOCIe008aMeNbHOU 2JIeKMPUYECKOU Yenuy.

24 3.10 | DnexTpuyeckoe conpoTuBieHue. 3akoH OMa JuIst 1 10.03
y4acTKa L.

25 3.11 | Peocratel. UucTpykTax no Th. JI.p Ne7 « HMzmepenue 1 17.03
conpomuenenus npoeooHuKa. Mzyuenue npunyuna
delicmeus peocmamay.

26 3.12 | Uncrpykrax o Th. JI.p Ne9 «H3mepenue pabomor u 1 24.03
MOWHOCMU MOKA 8 INEKMPUYECKOLL TAMNe.

27 3.13 | Uncrpykrax no Th. Jl.p Ne§ «H3yuenue 1 07.04
napaieibH020 COeOUHEeHUs NPOBOOHUKOB).

28 3.14 | ITapamienbHOE COCTMHEHHE POBOHUKOB. 1 14.04

29 3.15 | PaboTa 1 MOIIIHOCTB AIEKTPUIECKOTO TOKA. 1 21.04

4 DJIEeKTPOMarHuTHbIE sIBJICHUS 1

30 4.1 | IlocrossHHBIE MarHUTHL. MaruuTHoe noje. MarHUTHbBIE 1 28.04
JTUHWH.

5 CBeToOBBI€ SIBJICHHUS 4

31 5.1 | Orpaxkenue cBera. 3aKOHBI OTPAXKECHUS CBETA. 1 05.05
[Tnockoe 3epkano. Paboma c o6opyodosanuem
«Hccnedosanue 3a8UcuMoOCmu yena OmpaxceHus: om
Yena nadenust cemay.

32 5.2 | Ilpenomnenue cBera. PaGora ¢ 00opynoBaHueM 1 12.05
«Hccnedosanue 3a8ucumocmu yena nperomMieHus om
Yena nadenus ceemay.

33 5.3 | JIunzbl. OnTrueckas cuia TUH3bL. M300pakenus, 1 19.05
JTaBaeMBbI€ JTMH30M.

34 5.4 | I'ma3 u 3penue. Ontuueckue npuoOopsl. MHCTpyKTaX) 1 26.05

no Tb. JI.p Nel4 «H3mepenue ¢pokycnozo paccmosanus
coouparoweni 1un3wl. Tlonyuenue uzoopasxceHuti».




Meroanuyeckas aureparypa

1. ®usmka.8 km.: yued. it obmeoOpazoBar. yupexaenuit/ WM.M. [lépemmukun. —M.:
[Tpoceemenne, 2021 r.— 255, [1] c.: un.

2. Paboune mporpammbl. @usnka.7-9 kmaccel: yueOHO- MeTomuueckoe mocodue / coct. E.H.
TuxoHoBa. — 2-e¢ u3z., crepeorur. - M.: [Ipoda, 2013. — 398, [2] c. (ABTopckas mporpamma E.M.
I'yrauk, A.B. Ilepeimkuna, H.B. ®unoHnopuya)

3. ®usuka. 8 knace. Meronuyeckoe nocodue / H. B. ®unonoud. — 3-¢ usf., crepeoruir. — M. :
Hpoda, 2018. — 208 c. — (Poccuiickuii yaeOHHK).

4. Ouzuka. COOpHUK BONPOCOB M 3amad. 7-9 ki : ydeb. mocobue mns oOmeoOpas3oBar.
yupexnaenuii / A. E. Mapon, E. A. Mapow, C. B. ITo3oiickuii. — M. : [Ipoda, 2013. — 270, [2] c. : ui.

5. ®usuka. 8§ knacc. lunakruueckue marepuaisl kK yueOnuky A. B. [eporiukuna. / A. E. Mapos,
E. A. Mapon.— M. : llpoda, 2017. — 128 c. : n.

CailTsr:
http://www.edu.ru - dexepanbHsbiii mopran Poccuiickoe oOpa3oBaHue;
http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBateibHbIil TOpTa
WWW.UQ.IU - «Y4YUTeIbCKas ra3eTay;
www.1september.ru - Bce mpuioxeHus K razere «1ceHTsops»;
www.informika.ru/text/magaz/herald — «BecTauk oO6pa3oBaHusm»;
http://school-collection.edu.ru — exuHas KoyuteKIUs HUPPOBBIX 00PA30BATEIBHBIX PECYPCOB;

ogakrwdE

MarepuajibHo-TeXHHYecKasi 6a3a

1. TaTynk aOCOMIOTHOTO JaBICHHUS
TexHuyeckue XxapakTepUCTUKU JaTUMKa aOCOTIOTHOTO JABICHHUS:
nuana3oH udMepenus — ot 0 mo 700 klla;
paspemenue — 0,25 xIla (cm. puc. 2);
MarepHai TpyOKH — IOJINYpPETaH;
nuHa Tpyoxn — 300 MmM;
BHYTPEHHUH 1uaMeTp TpyOKu — 4 MM.
2. JlaT4uk mosto>keHus (MarHUTHBIH )
TexHUYecKue XapaKTEPUCTUKU JAaTUNKA MTOJI0KESHHUS:
KOJIMYECTBO JIETEKTOPOB — 4 IT.;
TUaMETp KOpITyca IETEKTOpa — 8 MM;
THUI AETEKTOpPa — T'ePKOH;
IUaMeTp pazbéma-mrekepa — 3,5 Mwm;
JUTMHA Kabens s qeTekTopoB — 300 mm.



