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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENIbHON MPOrpamMMBbl, MPEICTABICHHBIX B
OI'OC 000, a Takke ¢ ydé€roM QenepalibHONM paboueid MporpamMMel
BocnuTanus u KoHuenuuu npenojgaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpamMMbl 1o (U3HMKE HampaBieHO Ha (OpMHpPOBaHUE
€CTECTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYAIOMIMXCA M OPraHu3alfi0 U3y4YeHUs
¢u3MKu Ha JeATEeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTU y4ueOHOro mnpeamera B peanusanuu tpedboBanuiit @®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3ysibTaTaM OOy4eHHs, a
TaK)K€ MEXIIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl.

[Iporpamma 1o (¢Qu3uke ycTaHaBIMBAaeT pachpefeiIeHrue y4eOHOTo
MaTepuasa Mo rojam oOydeHus (mo Kiaccam), MpeasiaraeT NPUMEPHYIO
MOCJIE/IOBATEIbHOCTh W3Y4YEHUST TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUSA
IPEIMETHOTO COJIePKaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yUarommXxcs.

[Iporpamma 1o ¢usuke paspaboTaHa C IeJIbI0 OKa3aHUS METOIUYECKOMN
MIOMOIIY YYUTENIO B CO3IaHUM paboyeil MporpaMMBbl M0 yueOHOMY MIPEMETY.

duzrka SBISETCA CHUCTEMOOOPA3yIOMIMM [IJIi €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEAMETOB, TOCKOJbKY (U3UYECKHE 3aKOHBI JIe)KaT B OCHOBE
IIPOIIECCOB M SBJICHWM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH, acCTpOHOMHUEH W
¢usnueckor reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, TPENOCTaBIseT Hauboliee SCHbIE OOpa3lbl MPUMEHEHUS HAYyYHOTO
METO/1a TTO3HAHHSA, TO €CTh CIIOCO0a MOIYyYeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HYECKOTO 00pa30BaHUs B CTPYKType 0OIIero
0o0pa3oBaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTHU U
MHTepeca K HayKe Y 00 yJaroluxcs.

N3yuyenue ¢Qusukn Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJAJCHUE
CJIEIYIOLIUMU KOMIIETEHTHOCTSIMH, XapaKTEepU3yOLIUMU
€CTECTBEHHO-HAY4YHYI0 TPAMOTHOCTb:

HAYYHO OOBSCHSATH SIBICHUS;

OLICHMBaTh M  TIOHMMaTb  OCOOEHHOCTH  HAY4YHOIO  MCCIIEIOBAHUS;
MHTEPIPETUPOBATh JAHHBIE M HCIOJIb30BaTh HAy4YHBIE JOKA3aTeIbCTBA IS
MOJIY4YE€HHMSI BBIBOJIOB.

lenn wu3yyenuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu npenojaBaHusi yueOHoro npeamera «Pusnka» B



oOpa3oBaTeibHBIX oOpranuzanusax Poccuiickoil @Penepanuu, pearn3yromnx
OCHOBHBIE 00I111€00pa30BaTENbHbIE MPOTrPaMMbl, YTBEPKAEHHOW pElICHUEM
Konnerun MunucrepctBa npocsewienusi Poccuiickoit denepanuu (IpoTOKOI
ot 3 nekadbps 2019 r. Ne [TK-48H).

Ieau n3yyenus pusuku:
pUOOpEeTeHHE MHTEpeca U CTpEMIICHUSI O0YyYaroMXCAd K HAYYHOMY M3YUYEHHIO
NPUPOABI, Pa3BUTUE HUX HHTEIJIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH;
pa3BUTHE NPEJCTABICHUNA O HAy4HOM METOJE€ IO3HaHUd M (OPMHUpPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(dopMHUpOBaHUME HAYYHOTO MHMPOBO33PEHMsI KaK pe3yjbTaTa HM3yUYEHHS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHUE TMPEACTABICHUA O pOJM (QU3UKU JUIsl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cdepax Oyaymel nmpodeccruoHaaIbHOM
JESTENBHOCTH, CBA3AHHON C (PU3MKOM, MOATOTOBKA K JalbHEHIIeMy 00y4eHHUIO

B 9TOM HaIpaBJICHUHU.

JlocTkeHue 3TUX 1enedl mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
obmiero  oOpa3oBaHMsA  OOECIEUMBAETCS  PEIIEHHWEM  CIEAYIOIIUX  3ajgad:
npruoOpeTeHne 3HaHUN O JAMCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHMUYECKHUX,
TETUIOBBIX, JIEKTPUUECKHUX, MAaTHUTHBIX U KBAaHTOBBIX SIBJICHUSIX;
npuoOpeTeHne YMEHHMIl ONUCBHIBaTh U OOBACHATH (PU3NYECKHE SBICHUS C
UCIOJIb30BaHUEM IOTYYEHHBIX 3HAHUH;

OCBOEHHE METOJOB PEIICHHUs MPOCTEHIINX PacUETHBIX 3a/1a4 C UCTIOIb30BAaHUEM
¢usnyeckux Mojened, TBOPUECKMX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajady;
pa3BUTHE YMEHMH HaONIOaTh MPHUPOAHBIC SIBJICHUS U BBINOJHATH OIBITHI,
nabopatopHble  pabOTBl M SKCIEPUMEHTAJbHbIE  HMCCIEIOBAaHUA  C
UCMOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

ocBoeHHe TMPUEMOB paboTel ¢ wuHPOpMalmend (HU3UIECKOTO CONEp KaHMS,
BKJItOYas HMH(OPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (QU3MKU, aHaJIU3 U
KPUTHUYECKOE OlLIeHWBaHUE UH(OpMaLny;

3HaKOMCTBO CO c(epamMu Npo(eCcCUOHATBbHOU NEATENbHOCTH, CBSI3aHHBIMU C
(U3UKON, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHMKEHHSIX
duznuecKkon HaAyKH.

Ha usyuenne gusuku (6a30BbIli ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus OTBOAMTCS: B8 Kiacce — 68 yacoB (2 4aca B HENIEIO).



[Ipennaraemsiii B mporpaMMe 1o (Gpu3uKe mepedeHpb JadopaTOPHBIX padoT
U ONBITOB HOCHT PEKOMEHIATENbHBI XapakTep, y4YUTelb JejaeT BbIOOp
MpOBeJCHHsI JTa0OpaTOPHBIX PabOT W OMBITOB C YYETOM WHAMBHIYAIbHBIX
0ocoOEHHOCTEW  00y4aroUuIuMxcsi, CHHCKAa JKCIEPUMEHTAIbHBIX  3aJaHui,
IpeJUlaraeéMblX B paMKaxX OCHOBHOT'O TOCYapCTBEHHOI'0 3K3aMeHa 10 (hr3uKe.



COIAEPKAHUE OBYUEHUA

8 KUIIACC

Pa3nen 6. TensioBble siBJIeHMSA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOPUH CTPOECHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJN. OIBITHI, MOATBEPKIAAOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTo, *XUIKOrO M Ta3000pa3HOr0 COCTOSHUW BEUIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObsICHEHUE CBOMCTB ra3oB, KUIKOCTEH
U TBEPABIX TEJI Ha OCHOBE MOJIOKEHHN MOJIEKYJSIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHuE U KalWUISIPHBIE SIBJIEHUA. TEIOBOE paClIMPEHUE U CKATHUE.

Temnepatypa. CBA3b TEMIIEpATYpbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS
yactull. BayTpenHsiss sHeprusi. CrnocoObl M3MEHEHHS BHYTPEHHEH SHEpruu:
TEIUIonepeaaya M coBeplieHue  paborel.  Buuel  Teronepenauw:
TEIJIONPOBOIHOCTh, KOHBEKIHUS, U3TyUYEHHE.

KonuuectBo TeminoTel. Y aenbHas TEII0EMKOCTh BellecTBa. Termioo0MeH u
TEIUVIOBOE paBHOBECHE. YpaBHEHHE TemoBoro OanaHca. IlnaBinenue u
OTBEpJEBAaHHE KPUCTAUIMYECKUX BEIIECTB. YIEIbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. Y nenapHast TemioTa

napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOC(hEepHOro

JTaBJICHUS.
BnaxHocTh Bo3myxa.
DHeprus TOIIMBa. Y ieibHas TeII0Ta CTOPaHMUSL.
[Tpunnuner padotel TermnoBeix apurateneit KIIJ termoBoro asurarens.
TernoBble IBUTATENIH U 3aIMTa OKPYKAIOIIEHA CPEIBI.
3aKOH COXpaHEHUS U MPEeBpaIEHUs YHEPTUU B TETUIOBBIX MPOIIECCaX.



Hemoncmpayuu.
HaGntonenne OpoyHOBCKOTO ABUKEHUS.
Ha6monenue nuddysun.
HaGmtonenue siBleHU cMauuBaHUS M KaNWUISIPHBIX SIBICHUM.
HaGmtoneHue TenioBoro pacimpeHus Ted.
N3menenue paBieHus raza NpU W3MEHEHMM OObEMAa M HArpeBaHUU WIH
OXJIAXKICHUMU.
[IpaBuna wu3MepeHUs TeMIEpaTyphl.
Buabr reronepenaym.
OxJakieHue Npy COBEPILIEHUU PAOOTHI.
HarpeBanne npu coBeplieHUU padOThl BHEINTHUMU CHJIAMHU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
HaOmnronenue KueHust.
HaGmromeHne mOCTOSHCTBA TEMIIEpaTyphl TIPU  IUIABJICHUH.
Mopenu TennoBbIX IBUTATENEH.

Jlabopamopnuie padbomot u onvimel.
OnbITel MO OOHAPYKEHUIO JCHCTBUSI CHUJ MOJICKYJSAPHOTO TMPUTIKCHUS.
OMnBITHI 110 BBIPAIIMBAHHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM UIIU caxapa.
OnpIThl MO0 HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
TEN.
Omnpenenenue AaBiIeHHs Bo3Ayxa B OaJUIOHE LITIPHIIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJIEHUSI BO3AyXa OT €ro oobéma u
HarpeBaHUs WIH OXJIAXKICHUS.
[IpoBepka rurmore3sl JUHEHWHOW 3aBHCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIlepaTyphl.
HaGmionenne u3MeHeHWs BHYTPEHHEH OJHEpPruuM Tela B  pe3yibrare
TEIUIONEepe aur U paboThl BHEITHUX CHUII.
HccnenoBanue sBICHUS TEIUIOOOMEHA TPHU CMEIIMBAHWHM XOJIOJHOW W TOpsUei
BO/IBI.
OnpeneneHue KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW MHpPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM IIUINHIPOM.

Onpenenenue yaelbHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanue nporecca UCIapeHusl.
OnpeneneHne OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.
Omnpenenenue yeabHONU TEIIOTHI MIABICHUS JbJA.



Pa3znen 7. DiekTpuueckne U MATHUTHBIE SIBJICHUSI.

DnekTpu3anus Tel. J[Ba poja 3JIEeKTpUUYECKUX 3apsaoB. B3zanmoperncTeue
3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTH CHJIBI  B3aUMOJECHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYMHBI 3aPS0B U PACCTOSIHUS MEXTY TEJIaMu).

Onektpuueckoe nojie. Hanpsyk€HHOCTh 3nekTpudeckoro nosist. [IpuHnun
CYINEPIO3ULIUHU JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »nekTpudeckux 3apsaoB. OJIEMEHTApPHBIM  AJIEKTPUUECKUU
3apsa. Crtpoenue aroma. [IpOBONHMKM W JOUAIEKTPUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCJIOBUSI CYHIECTBOBAHUS JJIEKTPUUECKOrO TOKa.
Ncrounuku mocTosTHHOTO TOKa. JIEHCTBUSI AIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMUYECKOE, MarHUTHOE ). DIEKTPUUECKUN TOK B )KUIKOCTSAX U ra3ax.

Onektpuueckas 1enb. Cuiia  Toka. ODJNEKTPUYECKOE  HaINpsKeHUE.
ConpoTuBieHUE TPOBOJHUKA. YICJIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nmna ywactka uenu. IlocmenoBaTenbHOE M MApAJJIENBHOE COEOUHEHHE
MPOBOJHUKOB.

PaGora u MomHOCTH »3JeKTpUuYecKkoro Toka. 3akoH Jkoyns—JIeHia.
DONEeKTpUYEeCKUue Wenu M TMOTPeOUTENN JJIEKTPUUECKOW HHEPruu B OBITY.
KopoTkoe 3ambikanue.

[locTossHHBIE ~MarHWTBHL. B3auMoAeHCTBUE TOCTOSSHHBIX MArHHUTOB.
MarnutHoe mone. MarHuTHoe mnojie 3eMJIM UM €ro 3HayeHue IS KU3HU Ha
3emuie. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOro Toka. [Ipumenenune
AJIEKTPOMAarHuTOB B TEXHUKE. J[eliCTBME MAarHUTHOIO MOJS Ha MPOBOJHHUK C
TOKOM. DNEeKTpOIBUTATEIb MOCTOSIHHOTO TOKA. Hcnons3oBanue
AIEKTPOABUTATENEH B TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBieHHE 3JIEKTPOMArHUTHOW UHAYKUUM. IIpaBuio
Jlenma. Onexrporenepatop. CrnocoObl MOMYYEHUS SJICKTPUYECKON HIHEPTHUH.
DNEKTPOCTAHIINK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpauuu.

DJIeKTpHU3alus Tel.

JIBa poma DIEKTPUYECKUX 3apsSa0B M B3aUMOJCHCTBUE 3apSKECHHBIX TEl.
Y CTpONCTBO M JEUCTBUE IEKTPOCKOTA.

DneKTpocTaTuuecKas MHIYKIIHSL.

3aKOH COXpaHEHHUSI IIEKTPUUECKUX 3apsiI0B.



[IpoBOAHUKY U TUATIEKTPUKHU.
MopaenupoBaHue CHUJIOBBIX JIMHUWA 3JIEKTPUUECKOTO  TOJIS.
HcToyHrMKHM TOCTOAHHOTO TOKA.
JIeHcTBUS DIIEKTPUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B JKUIKOCTH.
["a30BbIl pa3psia.
N3mepenne CUitbl TOKa aMIIEPMETPOM.
N3mepenue  ANEKTPUYECKOTO  HAMPSKEHUS  BOJBTMETPOM.
Peocrar u Mara3uH conpoTUBICHUHN.
B3anmMojelicTBre TOCTOSTHHBIX MAarHUTOB.
MopaenupoBaHiue  HEBO3MOXXHOCTU  pa3lieJIieHHs]  TOJIOCOB  MarHura.
MopenupoBaHiue MarHUTHBIX MMOJIEH MTOCTOSSHHBIX MAarHUTOB.
OnbIT OpcTena.
MarnuTtHoe 10Jie TOKa. DJIEKTPOMarHuT.
JleficTBi€ MarHMTHOTO TIOJiI Ha TPOBOJHUK C TOKOM.
DNEeKTPOJBUTaTeNb MOCTOSHHOTO TOKA.
UccnenoBanue sBICHUS 2JICKTPOMATHUTHOW MHIYKITUH.
OnbiTel @apajes.
3aBUCUMOCTh  HAIIPaBIICHWS MHAYKIMOHHOTO TOKa OT YCJIOBUH  €ro
BO3HHUKHOBEHUS.
DNeKTporeHepaTop MOCTOSSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimel.
OnpiThl 1O  HAOMIOACHHWIO  DJCKTPU3AUUU TeJl HMHAYKIMEHW ©  TIpH

CONPUKOCHOBEHUH.
HUccnenoBanne O€UCTBUSA  DJIEKTPUUYECKOTO MOJISI HAa TNPOBOJAHUKA U
JADJICKTPUKH.

COopka u mpoBepKa pabOThI ANEKTPUUECKON LTI MOCTOSTHHOTO TOKA.
N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HAYLIETO YE€pe3 pe3ucrop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HAa PE3UCTOPE.

OnbIThl, JI€MOHCTPUPYIOIIUE 3aBHCUMOCTh JJIEKTPUYECKOIO COMPOTUBICHUS
MIPOBOJIHUKA OT €0 JIJIMHBI, TUIOLIA/M MOMEPEYHOr0 CEYEHUs U MaTepHaa.
IIpoBepka mpaBuUiia CIOXKEHUS HANPSXKEHUM TPU  MOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia mjis CWiIbl TOKAa NPU NapaUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI JIEKTPUUECKOTO TOKA, UAYIIEr0 YEPE3 PEIUCTOP.
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Onpenenenue MOIIHOCTH JJEKTPUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYLIETO 4YEPE3 JAMIIOYKY, OT
HaIpsDKEHUs Ha HE.

Onpenenenue KII/] narpesarens.

HccnenoBaHne  MarHUTHOTO — B3aUMOJEWCTBHS  ITOCTOSIHHBIX ~ MAarHHUTOB.
W3yyeHue MarHUTHOrO MOJS MOCTOSIHHBIX MAarHUTOB IPH UX OOBEAMHEHUU U
pa3aeIeHUN.

HccnenoBanne nOeMCTBUA DJIEKTPUUECKOTO TOKA HA MArHUTHYKO CTPEJIKY.
OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aMMOJEHCTBUS KATYLIKH C
TOKOM M MAarHUTa OT CHJIbI TOKA M HAIpaBJIEHUS TOKA B KATYIIIKE.

N3yueHne OelcTBUS  MAarHUTHOIO IOJS HA  MPOBOJAHUK C  TOKOM.
KoHcTpyupoBanue u u3ydeHue padoThl 3JIEKTPOIBUTATEIS.

N3mepenne K11/ s5exkTpoaBUraTeibHOM YCTaHOBKH.

OnpITel 1O WCCIENOBAHUIO  SIBJICHUS  AJEKTPOMArHUTHOM  MHAYKLUU:
UCCJIE0BAaHNE U3MEHEHUI 3HaUYEHUS U HAIPaBJIEHUS UHAYKIIMOHHOTO TOKA.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA I[NPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3uku Ha ypoBHE OCHOBHOTO o001mero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTWKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.

B pesynbrare wu3yueHus (U3MKH Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanuss y oOyuwatomierocss OyayT cQoOpMHpOBaHBI  CIEAYIOIINE
JUYHOCTHBIE PE3yJbTaThl B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHNS:

— MPOSIBIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nUecKol HAyKH;

— IICHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUIUCKUX YUEHBIX--(PU3UKOB;

2) rpaKaaHCKOI0 W TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— FOTOBHOCTH K aKTUBHOMY yYaCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHHUI
buzuky;

— OCO3HAaHHE BAXXHOCTH MOPAIbHO--3THYECKUX NPUHIMIIOB B JEATEIHHOCTU
YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMS:

— BOCIPUATHE ACTETUYECKUX KadyecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHWE IIEHHOCTH (U3MUYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJOTIMW, BAXXHEHIIECH COCTABIISAIOLICH
KyJbTYPBI;

— pa3BUTHE HAy4YHOU JFOO03HATEIHLHOCTH, WHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl  3A0pPOBbS W  OMOLHMOHAJIBLHOIO
0J1aronosy4us:

— OCO3HaHWe ILeHHOocTH Oe3omacHoro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBWJ O€30MacHOTO TOBEACHUS Ha
TPaHCIOPTE, Ha JOPOTax, C AJIEKTPUYECKUM M TEIUIOBBIM O0OpYJOBAaHHUEM B
JIOMAIITHUX YCJIOBUSX;

— cpOpMHUPOBAHHOCTh HABBIKA PEQIIEKCUU, TMPU3HAHUE CBOETO TMpaBa Ha
OMMOKY M TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPYA0BOIr0 BOCHIUTAHMS:
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— AKTHBHOE ydYacTHE B pPCIICHUH MPAKTHUECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTeabHON  OpraHM3allMd, TOpoJa, Kpas) TEXHOJOTHYECKOH |
COIMAILHONW HAMpaBICHHOCTH, TPEOYIOIUX B TOM 4YHCIe U (DU3HMUYCCKUX
3HAHMMU;

— UHTEPEC K IPAKTUIECKOMY H3YUCHHIO TPO(DECCHIA, CBI3aHHBIX C (DU3HKOIA;

7) IKOJIOrH4eCKOro BOCIIMTAHUS :

— OpHEHTAllMs Ha TIPUMCHEHHE (H3UUECKHUX 3HAHUU I pEIIeHHs 3a7ad B
00JIaCTH OKpY’Kalollei Cpefpl, IIAHHPOBAHHUS IIOCTYIIKOB W OIEHKH HX
BO3MO’KHBIX TIOCJIEICTBHI JUISI OKPYKAIOIIEH CPEIbL;

— OCO3HaHHE TI00AIBHOrO XapakTepa SKOJOIMYECKMX MPOoOJIeM M MyTeH HX
pEIICHHS;

8) aganTamMM K HM3MEHSIOIIHMCH YCJIOBHMSAIM COUMAJLHOW M MPHPOTHOI
cpeabl:

— moTpeGHOCTh BO B3aMMOJIEUCTBMM IIPU BBHIMOJHEHHH WCCICIOBAHUM U
IPOEKTOB (PM3UYECKOM HAIpPaBIEHHOCTH, OTKPBITOCTH OINBITY M 3HAHHUSIM
APYTHX;

— [OBBIINIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTHYECKYIO
JCSTENbHOCTD;

— MOTPeOHOCTh B POPMHUPOBAHUHU HOBBIX 3HAHHUM, B TOM 4Hcie (HOPMYIHPOBATH
UJICH, TIOHATHUS, TUIOTE3bI O QU3HUYSCKUX 00BEKTAX U SIBIICHUAX;

— oco3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00JACTH
[1)76370 478

— IUIAaHHPOBAHHME CBOETO PAa3BUTHS B IPHOOPETCHHH HOBBIX (DH3HUYECKHX
3HAHUM;

— CTpPEeMJICHUE aHAIM3UPOBATh U BBISIBIISATH B3aMMOCBS3H IPUPOIBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIIOIb30BAaHHEM (HU3NUCCKUX 3HAHUI;

— OIICHKA CBOMX JEHCTBHH C Yy4€TOM BIMSHHS Ha OKPY)KAIOIIYIO Cpeay,
BO3MOJKHBIX TTTOOAIBHBIX ITOCIIEICTBHUIA.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBOCHHS TporpamMMbl MO (QU3UKE Ha YPOBHE OCHOBHOTO
obmero  obpazoBanmst y  oOywarpmierocss  Oyayr  chOpMHpPOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKITIOYATOIIHE MO03HABATCIIbHBIC
YHUBEpCAIbHBIE Y4YeOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIe ACHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUSI.

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
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ba3oBble Jioruyeckue 1eMCTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBICHUM);
yCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIacCU(pUKAIIUU, OCHOBAHUS IS
0000111eHHs 1 CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOpPEYUsI B paccMaTpuBaeMbIX (akrax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCAIIUXCSA K PU3HMUECKUM SIBJICHUSIM;

BBISIBIISITh TIPUYMHHO--CJIC/ICTBEHHBIE CBSI3U TPU  U3YYEHUM (PUBMUECKUX
SIBJICHUW W TIPOIIECCOB, JENaTh BBIBOJBI C HCIOJIB30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIFOYCHUHN, BBIJIBUTATh THUIOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BETUYHUH;

CaMOCTOSITEJILHO BBIOMPATH CMOCO0 pemieHus: yueOHOW (U3MYECKOU 3aaauu
(cpaBHEHHE HECKOJBKUX BAPUAHTOB PEIICHUs, BHIOOp HamboJee MOIXOSIIETO

C YYETOM CaMOCTOSITENIBHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebCKie 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KaK HMCCIENOBATEIbCKUA HWHCTPYMEHT IIO3HAHUS,
NPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIAHY OIIBIT, HECJIOXHBIN
bu3MUecKuil 3KCIEPUMEHT, HEOOJBIINOE HCCleoBaHUE (DU3UUYECKOTO SIBIICHUS,
OLICHMBAaTh HA MPUMEHUMOCTh W JOCTOBEPHOCTb MH(MOPMAIIMIO, TMOJYYCHHYIO B
XOJI€ UCCIIEIOBAHMS WU IKCIIEPUMEHTA;

CaMOCTOSATEIBbHO (HOPMYIUPOBATH OOOOIIEHUS ¥ BBIBOABI IO pPeE3yJbTaTam
IPOBEIEHHOTO HAOJIIOICHMSI, OTIbITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATH BO3MOKHOE JlajbHEHIIIee pa3BUTHE (PU3NUYECKUX MPOIIECCOB, A
TaKk)K€ BBIIBUTATh MPEANONOXKEHUS 00 MX PAa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaX.

PabGora ¢ undopmanueii:

OPUMEHATh PA3JIUYHBIE METOJbl, MHCTPYMEHThl M 3alpoChl HpPHU TOUCKE U
orOope wuH(MOpPMAIIMM WIM JAaHHBIX C YYETOM MPEIIOKEHHOW y4eOHOMH
dbu3uvecKoi 3a1aun;

aHANMM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

CaMOCTOSAITEILHO  BBIOMpATh  ONTHUMANIBHYIO  (oOpMy MpeACTaBICHUS
nH(OpPMAIIMN U WJUTIOCTPUPOBATH pElIaeMble 3aJladll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpauKoi 1 X KOMOWHAITUSIMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA:

B X0JIe 00CYXICHHS yueOHOTO MaTepuala, pe3yJbTaToB Ja00paTOPHBIX padboT U
MPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKAa€MOI TEMbI U BHICKA3bIBATh

12



UJIcH, HaIlCICHHBIC HA PEIICHHE 3a7a4d W TMOJJepKaHUue 0JIaroKenaTeTbHOCTH
OOIICHUS,

COTIOCTAaBJISITh CBOM CYKICHHS C CYXICHUSMHU APYTUX YYACTHUKOB JIHAJTIOTA,
O0OHapYyKHUBATh PA3INYUE U CXOACTBO MO3UITUH;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MTMChbMEHHBIX TEKCTAX;

MyOJUYHO TPEJCTABIATh PE3YNIbTAThl BBIMOJIHEHHOTO (DU3MUYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, IPOCKTA);

MOHUMAaTh W HCITOJIb30BaTh TMPEUMYIIECTBA KOMAHAHOW W WHIWBHIYATbHOU
paboThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM TIPOOIJICMBI;

NPUHUMATH eI COBMECTHOU JCATEIBHOCTH, OPTaHN30BBIBAThH JICUCTBHSI IO €&
JTOCTIDKEHUIO: PACIPEeACNITh POJH, OOCYKIaTh TMPOIECCHl W PE3YIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITMIOJHATH CBOKO YacTh PaOOThI, JIOCTUTAas KAd4eCTBEHHOI'O pe3yJjbTaTa I10
CBOCMY HAIIPABJICHUIO U KOOPJIWHUPYS CBOM JEHCTBUS C JAPYTMMH YICHAMHU
KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOCTO BKJIaJa B OONIMH MPOIYKT IO KPUTCPHSIM,
CaMOCTOSTEIBLHO CPOPMYIIMPOBAHHBIM YUYaCTHUKAMHU B3aMMO/ICHCTBHS.

PeryasiTuBHbIe YyHUBepcaibHbIe ydeOHbIe AelicTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHTYAIHsIX, TPEOYIOIIUX IS
pemeHns GU3NIeCKUX 3HAHUM;

OPUCHTHPOBAThCSI B PA3IUYHBIX  TOAXOAAaX  MPUHATHS  PEIICHUH
(MHOUBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYyNIeE, NPUHATHE PEIICHUN
TpYIIIoi);

CaMOCTOSITETTLHO COCTAaBJISITh QJITOPUTM peIIeHUs (pU3MYecKod 3amadm Win
IIaHa WCCIIENOBAaHUA C YYETOM MMEIONMIUXCS PECYpcoB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBATh IpeIJIaraeMbie BAPUAHTHI PEIICHUM;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII MHTEJIEKT:

JaBaTh aJICKBATHYIO OILIEGHKY CHUTyallMM W Tpeajiarath IlaH e€ W3MEHEHHS,
OOBSCHATh  TPUYUHBI  JOCTHIKEHUS (HEOCTIKEHHS)  PE3yJbTaTOB
JESITEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPCKTUBBI B JCATCIIBHOCTb (B TOM 4YHCJIIE B XOJ BBIIIOJHCHHUA
(1)I/IBI/II-IGCKOFO HCCICAOBaHUA WU HpOGKTa) Ha OCHOBC HOBBIX 06CTO$IT6J'II)CTB,
HN3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAaHOBJICHHBIX OIHI/I6OK, BO3HHKIINX pr,[[HOCTGﬁ;

OLOCHHUBATBb COOTBCTCTBUC PC3yJibTaTa LCJIU U YCIIOBUAM;

13



CTaBUThb c€0s Ha MECTO IPYroro 4eJoBEKa B XOJE CIOpa WM IUCKYCCHM Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY APYIOro;

MPU3HABATh CBOE MpPaBO HA OMIMOKY MpH peleHud (U3MYECKUX 3a7ad WIH B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE XK€ MTPABO APYroro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 8 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTh Y OOYYalOIIUXCA YMEHUM:
UCIIOJIB30BaTh TMOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKCHHE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTALINYECKHE U
aMmopdHbIe Tella, HACHIIICHHBI M HEHACHIIIEHHBIA Tap, BJIAXXHOCTh BO3/yXa,
TEeMIIepaTypa, BHYTPEHHsISI JHEPTUsi, TEIUIOBOW JBUTATENb, 3JIEMEHTApHbBIN
ANEKTPUUYECKUI 3apsiji, JJIEKTPUUECKOE TMOJie, MPOBOAHUKH M JAUIICKTPUKH,
MOCTOSIHHBIHN JICKTPUIECKUM TOK, MAarHUTHOE TIOJIE;
paznuyarh sBJIEHHUS (TEIUIOBOE pAacCIIMpPEHUE M CXKaThe, Tervlonepeaaya,
TEMJIOBOE paBHOBECHE, CMauuWBaHWE, KANWUIAPHBIE SBJICHHS, WCIapeHUE,
KOHJIGHCAIMs, TUTaBJICHUE, KpucTaum3amus (OTBEpJEeBaHUE), KHIICHUE,
TeIuionepeaaya (TeIIONPOBOAHOCTb, KOHBEKIUS, HM3IYUYEHUE), AJIEKTPHU3aIUs
TEJ, B3aMMOJEHCTBUE 3apsfoB, ACHCTBUA JIIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHe, B3aUMOJCHCTBUE MArHUTOB, JEWCTBHME MArHUTHOTO TIOJIA Ha
OPOBOAHUK C TOKOM, OJJIGKTPOMAarHUTHasE WHAYKIMS) IO OIMUCAHUIO HX
XapaKTepHbIX CBOMCTB W HAa OCHOBE ONBITOB, JACMOHCTPUPYIOIIHUX JaHHOE
bu3uvecKoe SBICHHE;
pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3HUECKHUX SIBICHUN B OKPY KaIOIIEM
MUpEe, B TOM uucie (u3ndyecKkue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE
HATSDKCHUE W KamWUIAPHBIE SBICHUA B TPUPOJIC, KPHUCTAIIBI B MPHUPO/IE,
m3nydyenue CollHIa, 3aMep3aHhe BOJAOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHE
poChl, TyMaHa, WHEs, CHera, OJJEKTPHUUYECKHe sBICHHUS B aTMmocdepe,
AIEKTPUYECTBO JKUBBIX OPTAHU3MOB, MATHUTHOE TOJI€ 3eMJIH, JPEid MOTIOCOB,
pOJIb MarHUTHOT'O TOJSI JUJIsl KM3HM Ha 3emiie, MOJIIPHOE CHUSIHHUE, IIPU 3TOM
MEPEBOIUTh MPAKTUYECKYIO 3a/adyy B Yy4YeOHYIO, BBIJIETSATH CYIECTBEHHBIE
CBOICTBA (TIpU3HAKN) (DU3UIECKUX SIBICHU;
OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (HU3UYECKUE SBICHHS, HCIOJIB3YS
dusnueckre BENIWYMHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTUs, KOJIUYECTBO
TEIJIOThI, yJeJbHAas TEIJIOEMKOCTh BEIECTBA, yJAENbHAas TEIUIOTa IUIaBJICHUS,
yAelbHasl TEIIoTa MnapooOpa3oBaHUs, yiAelbHAs TEIUIOTa CrOpaHHsl TOTUIMBA,
KO3(pPUILIMEHT MOJIE3HOTO AEUCTBUS TEIJIOBOM MAIlUHBI, OTHOCUTEIbHAS
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BJIQXXHOCTh BO3[lyXa, OJJEKTPUYECKUI 3apsj, cujla TOKa, 3JIEKTPUYECKOE
HanpsOKEHUE, COMPOTUBIEHHE  MPOBOJHUKA, YACITBHOE  COMPOTHBIICHUE
BelecTBa, paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPH OIMNHUCAHUH
NPaBWJIBHO TPAaKTOBaTh (PU3MUECKUN CMBICT HWCIOJB3YEMBIX  BEJHYMH,
0003HaYEHUs ¥ €AMHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTh  (OPMYIIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3MUECKYI0 BENUYMHY C JAPYTUMH BEIUYHHAMU,
CTpOUTHh TpadUKH HW3YYCHHBIX 3aBHUCUMOCTEH  (PU3UYECKHX  BEIHYUH;
XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS U MPOIECCHI, UCIIONb3Ys
OCHOBHBIE  TOJNIOKEHUS ~ MOJEKYJISPHO--KHHETHYECKOW  TEOPHH  CTPOCHUSA
BEIIECTBA, MPUHIUI CYMEPIIO3UIUH TOJIel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
COXpaHeHMs 3apsja, 3akoH OMa s ydyacTka uemnu, 3akoH J[xoyns—Jlenua,
3aKOH COXpaHEHHUS DHEPrHH, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aMUCBIBATh €r0 MAaTEMAaTHYECKOE BHIPAKCHHUE;

OOBSCHATH (PU3MUYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaIuit PaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BEISIBIISITh
NPUYHMHHO-CIICJICTBEHHBIE CBS3H, CTPOHUTH OOBSICHEHHE M3 1-2 JOTHYecKux
maroB C omopoil Ha 1-2 wu3ydeHHBIX CBOHCTBA (U3MUYECKUX SIBICHHM,
(u3MUeCcKrX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarh pacuy€THbIC 3a/ayd B 2—3 NEUCTBUS, UCHOIB3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBaIONINE (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3a/layu
3aMKMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEAOCTATOK JAHHBIX ISl PELICHUS
3a/lauyd, BBIOMpATh 3aKOHBI W (POPMYJbI, HEOOXOAUMBIE [JIsi €€ pelIeHMUs,
NPOBOAUTh pacuéThl M CpPAaBHUBATh TIOJYYCHHOE 3HAYCHHE (PU3NUYECKOMN
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMH;

pacrno3HaBaTh MPoOJIEMbI, KOTOPHIE MOXKHO PEIIUTH MPU MOMOIIU (HU3UIECKUX
METOJIOB, UCIIOJIb3ysd OINMCAaHUE UCCIECIOBAHMS, BBIICIATh MPOBEPSEMOE
NPENNONIOKEHUE,  OICHMBAaTh  MPABWJIBHOCTh  MOpSAKAa  MPOBEACHUS
UCCJIEIOBAHMUS, JI€JaTh BHIBOJIBI,

MIPOBOJUTH OMBITHI MO HAOMIONEHUIO (DU3NYECKUX SBJICHUA WIH (DU3UIECKUX
CBOMCTB TeJl (KanmWJULSIPHBIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro
0o0bEMa, TemmepaTypbl, CKOPOCTH MpOLEcca OCTHIBAHUS M HarpeBaHus Ipu
U3TYyYEeHUH OT I[BETa H3ydarouieidl (IOorouiaroiiei) MmoBepXHOCTH, CKOPOCTh
UCHIapeHusi BOJABI OT TeMIMepaTyphl KUAKOCTH U IUIOMIANUW €€ MOBEPXHOCTH,
NIEKTpU3alMs  Tel M B3aMMOJCHCTBHE  DIIEKTPUYECKHX  3apsJiOB,
B3aMMOJICMCTBHE TOCTOSHHBIX MAarHUTOB, BHM3yajJH3alldsi MAarHUTHBIX IOJIEH
MOCTOSTHHBIX MarHUTOB, ACMCTBHUS MarHUTHOTO TOJS Ha MPOBOAHHUK C TOKOM,
CBOWMCTBA 3JIEKTPOMArHWTa, CBOWCTBA DJIEKTPOABUTATENSl MOCTOSHHOTO TOKA):
(GopmMynupoOBaTH MPOBEPSEMBIE MPEATIONOKEHHSI, COOUPATh YCTAHOBKY U3
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MPEIOKEHHOTO 00OpY/IOBaHMsl, ONUCHIBATH XOJ ONbITa U (POPMYyIUPOBATH
BBIBOJIBL;

BBINIOJIHATD MPSAMbIE H3MEPEHUs TEeMIEpaTypbl, OTHOCHUTEIBHOW BIAXKHOCTHU
BO3/lyXa, CHJIbI TOKA, HAMPSKEHUS C UCIOJIb30BAHUEM aHAJIOrOBBIX MPUOOPOB U
JTATYUKOB (DU3UUECKUX BEJTUYHH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN € YUETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIHOCTH;

MIPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT
JIPYroi ¢ UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUMN (3aBUCUMOCTb CONPOTUBIICHUS
OPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJAM TOMEPEYHOrO0 CEYEHUS M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJAHUKA, CHJIBl TOKa, HWIYIIETO  4Yepe3
IPOBOJAHUK, oT HaPSHKCHUS Ha IPOBOJHUKE, UCCJIeIOBaHue
NOCJEIOBATEIbHOTO M MapajyleJIbHOTO  COEJUMHEHUH  MPOBOJHUKOB):
IUTAHUPOBATh KCCIIEJOBAaHUE, COOMPATh YCTAaHOBKY M BBINOJIHATH MU3MEPEHUS,
cienys TpPeIOKEHHOMY IIaHy, (UKCUPOBAaTh pe3yJbTaThl MOJYYEHHOH
3aBUCUMOCTH B BUJE TaOMUI W rpaduKoB, JeNiaTh BBIBOJBI MO pe3yjbTaTam
UCCJIEIOBAHUS;

OPOBOAUTh KOCBEHHbIE M3MepeHuss (u3MyecKkux BeduuuH  (yIenabHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTUBJICHUE MPOBOJHMKA, pab0OTa U MOIIHOCTH
AIEKTPUUECKOTO TOKa): IUTAHUPOBATH U3MEpEeHUs, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys TMPEIOKEHHON WHCTPYKIUU, WU
BBIUUCIISITh 3HAUCHUE BEJIMYNHBI,

coONIoaTh MpaBuiia TEXHUKU Oe€30MacHOCTH Tpu pabore ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIHUIIBI TEUCTBHUSI U3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOl Ha WX omucaHus (B TOM YHUCJE: CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHA, aMIepMEeTp, BOJBTMETP, CUYETUHUK
ANEKTPUUECKOW HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPHOOPHI, HarpeBaTeIbHbIC
AIEKTPONTPUOOPHI (mpumepsl), AIEKTPUUECKUE MIPEIOXPAHUTEIIH,
AJIEKTPOMArHUT, 3JIEKTPOABUIATENb IMOCTOSIHHOTO TOKA), UCIOJIb3Yys 3HAHUA O
CBOMCTBaX  (pu3MYecKWX  SBICHUM W  HeoOXxomumble  (U3HUECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHBIE MPHOOPHI
[0 CXeMaM M CXEMaTUYHbIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTraTENIb BHYTPEHHEIO CrOpPaHUs, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI 3JEKTPUUYECKHUX LENel ¢ MOCIeq0BaTeIbHBIM U
NapaJijIebHBIM COEJUHEHUEM 3JIEMEHTOB, pa3jinyas YCJIOBHBbIE O00O3HAYEHHS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
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MPUBOJUTHh NPHUMEPHI (HaXOAUTh HMH(POPMALHKIO O MpUMEpax) MPaKTHYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HU ISl 0OecreueHus
0e30MacHOCTH MpHU OOpallleHUH ¢ MpUOOpamMu U TEXHUYECKUMU YCTPOHUCTBAMH,
COXpaHEHUsS 370pOBbS U COOJIOJEHUS HOPM HKOJOTMYECKOTO IOBEICHUS B
OKPYXKAIOIIEN CPEAE;

OCYHIECTBIISITh NOUCK MH(pOpMaIuu (pu3nueckoro coaepxanus B UntepHere, Ha
OCHOBE HMEIOUIMXCS 3HAHMM M NOYyTEM CpaBHEHUS  JIONOJHHUTEIbHBIX
MCTOYHUKOB BBIIEIATH HHPOPMALIMIO, KOTOPAs SIBISIETCS] MPOTUBOPEYMBON HIIN
MOKET OBITh HEJIOCTOBEPHOIA;

UCIOJIb30BaTh NP BBINOJHEHUH YYEOHBIX 3aJlaHUi HAyYHO--TIOMYJISPHYIO
TUTEepaTypy (U3MUECKOr0 COAEp)KaHUs, CIPABOYHBIE MaTepuajbl, PECypChl
cetu  WurepHer, BnajgeTh  npuéMaMM  KOHCHEKTUPOBAHUS  TEKCTAa,
npeoOpa3oBaHusi MHPOpPMALMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KpPAaTKKHE YCTHBIE COOOIIEHus1, 000011as
MH(GOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB (DU3UYECKOTO COACpPIKAHUSA, B TOM
qucie nyOIM4YHO PEJICTABISATh pE3yNbTaThI MIPOEKTHOU WIIH
UCCJIEIOBATEIbCKON  JEATEIbHOCTH, TMpPU HTOM TIPaMOTHO HCHOJIb30BaTh
U3yYEHHBIN MOHATUIHBIN annapar Kypca (GU3UKH, CONPOBOKIATh BBICTYIUIEHNE
MIPE3CHTAlNEN;

IpY BBIOJHEHUH yU4eOHBIX IMPOEKTOB U UCCIIEN0BAaHUM (U3NYECKUX MPOIIECCOB
pacnpenensiate O0S3aHHOCTH B TpPyHIE B COOTBETCTBUM C ITOCTAaBIECHHBIMU
3aJja4aMH, CJIEIUTh 32 BBIIIOJHEHUEM IUIaHA NEHCTBUM M KOPPEKTHUPOBATH €ro,
aJIeKBaTHO OLIEHUMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIH,
BBICTpanBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, TNPOSBIsSISl TOTOBHOCTH
paspemniatb KOHQIUKTHIL.

17



TEMATHUYECKOE IIVIAHUPOBAHUES K'¥IC

KonuecTBO yacoB 3JIeKTpOHHbIe
Ne ni/nt HaumeHoBaHue . KouTposbh J1a6opaTopHsi (undposbie)
pa371e10B H TEM cero plepaldoThl | padoThl 00pa3oBaTEILH
NMporpaMmelI blepecypchl
Pa3nen 1. TenuioBble siBJIeHUS 17 1 3 http://www.fizika.ru/
- CalT AJIsl yYUTEIIeH
bu3KKU 1 X
Paznen 2. JnexkTpuyeckue siBJIeHUsI 19 1 5 YHCHHUKOB.
h}tp://www.physics.r
u -
Pazgen 3. DieKTpOMarHuTHbIE SIBJICHHSA 6 1 2 @H;P\f;g-ep HATRLTO
wWww . ege .edu.ru -
Pa3nea 4. CBeToBbIC IBJICHUSA 7 1 1 MH(OPMAIMOHHBIN
noptai EI'D.
HWroro 1o pasueny 49 4 11
PesepBHOE Bpemst 4
OBLLEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IToypounoe mnannposanue 8§ KJIACC

Koaun4decTBO 4acos

aTa
Ne
MPOBeACHUS
w/n Tema ypoka Beero KonTpoabn |JlabopaTopHbI
plepaldoThl |e padoThI
Beenenue. BBOIHBIN MHCTPYKTAX.
1 TemoBoe ABMKCHUE. 1
Temneparypa.
2 Buytpennsis sHeprusi. CriocoOsl 1
M3MEHEHUSI BHYTPEHHEHN YHEPIUHU.
3 TermonpoBOJHOCTh 1
4 Konseknus. [Ipumepbl KOHBEKIINU B
[IPUPOJIE U TEXHUKE. 1
5 N3nyuenue. Tepmoc. Tennonepenaya u 1
[PACTUTEIILHBIA MUD.
5 KomanuecTBO TEMIOTHI. 1
Ennaunel koanyecTBa
TEIJIOTHI. Y AeIbHAas
TCIIOEMKOCTb.
7 IIpakTuueckas padora: Pacuer 1
KOJIMYeCTBA TEMJI0ThI, HE00X0IUMOI0
IJISl HATPEeBaHUS TeJla U
BbI/JI€JI1€EMOT0 UM NIPHU OXJIAMK/ICHUM.
3 1

JlaGoparopHasi paGora Ne 1

«CpaBHeHne KOJIHNYIECTB TECII0THI IIPHU
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CMEIUMBAHUH BOJAbI PA3HOH
TeMIIePaTypbI».

DHEPrus TOIIMBA. Y AeIbHAs
TEIJIOTa CTOPAHUS.

10

3aKOH COXpaHEHUS U MTPEBPALCHUS
HPHEPIrUU B MEXaHUYECKUX U TETIOBBIX
nporeccax.

Hcnonb3oBanue 3nepruu CosHIa Ha
3emuie.

11

ATrperaTHble COCTOSIHUSI BEIECTBA.
[lTaBeHrEe U OTBEPAEBAHUE
KpUCTAJUTMYECKUX TeJ. AMOpdHbIe Tena.
[1naBnenune amopHBIX TEI.

12

YIIGJILHa}I TCIIOTA IIJIaBJICHHA.

13

JlaGopaTopHasi pabGora Ne2
«A3MepeHue yaeJbHOU TEII0eMKOCTH
TBEPAOIO TeJIay

14

Hcnapenue. HachleHHbIN 1
HeHachlleHHbIN nap. [lormomenue
SHEPTUU MPHU UCTIAPEHUH KUJIKOCTH U
BBIJICJICHHUE €€ TPU KOHJCHCAIMY Mapa.

15

Kunenue

16

BrnaxxHocTh Bo3ayxa. CriocoObl
OINPECIICHNS BIAXKHOCTH BO3yXa.

17

Y nenpHas TeToTa mapooOpa3OBaHUS U
KOHJICHCAIIUU

18

JlaGoparopHasi paGora Ne3
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«H3MepeHHe BIAKHOCTH BO3AYXa»

PaboTa raza u napa npu pacliMpeHuu.

o JIBuraresnb BHyTPEHHETO CrOpaHHusl.

20 [lapoBas Typouna. KIIJ[ rermmosoro
NIBUTATEJIS.

21 Kontposbnast padoraNel «TemiosBsie
sIBJICHUSI»

29 DJIEKTpUUECKUE SIBJICHUS. DIIEKTpU3aIus
TeJ MpU COMPUKOCHOBEHUH.
B3aumoeiicTBe 3apsKEHHBIX Tell.
DJIEKTPOCKOII.

23 DJeKTpUudecKoe moJje. JJenumMocTsb
PIEKTPUUYECKOTO 3apsiia. DIEKTPOH.

24 CTpoeHue aToMOB.

o5 OOBsICHEHUE DIIEKTPUUYECKUX SBIICHUH.
[IpoBOAHUKH, TOTYHIPOBOJIHUKHU U
HEMPOBOAHUKH 3JIEKTPUYECTBA.

26 DneKTpuueckuid Tok. IcTOuHUKN
PIIEKTPUYECKOTrO TOKA.

7 DNeKTpUYecKas LElb U €€ COCTaBHbIE
YACTH.

28 DIEKTPUUYECKUI TOK B METaJlIax.

o9  (HeHCTBHE JNEKTPUYECKOrO TOKA.
HanpasieHue 3J€KTpUYECKOro TOKa.

30 Cuna Toka. EnMHUIBI CUITBI TOKA.

AmniepMmeTp. M3mepenne cuibl TOKa.
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31

JIadopaTopHnasi padora Ne4 «CoOopka
DJICKTPUYECKON el U u3MepeHune
CHJIbI TOKA B €€ PasjJIMYHbIX Y4aCTKAX»

32

DIIEKTPUUYECKOE HaNpsiKEHUE. EquHUIIBI
HanpsbkeHus. BonbsT™meTp. M3mepenue
HAIPSKEHUS.

33

3aBUCUMOCTH CHJIBI TOKA OT HaIIPSKCHUS.

34

JlaGopaTopHasi paGora NeS
«A3mepeHne HaNpsKEHUs HA
PA3THYHBIX YYACTKAX JJIEKTPHYECKOM
Henmw)

35

DIIEKTPUUECKOE COTIPOTUBIICHUE
MTPOBOJTHUKOB. EAMHUIIBI
conpoTuBiieHUs. 3akoH OMa J1JIg yJacTka
10(S0051

36

IIpakTnyeckoe 3ansaTue: Pacuer
CONPOTHUBJICHUS NMPOBOAHUKA, CHJIbI
TOKA M HANIPSIZKEHM 1.

37

IIpakTnyeckoe 3ansaTue: Pacuer
CONPOTHUBJICHUSA NMPOBOAHUKA, CUJIbI
TOKA U HANIPSI2KEH U .

38

Peocratrl. [locienoBarenbHoe u
MapajuieIbHOE COCTUHEHHNE
MPOBOJTHUKOB.

39

JlabopaTopHasi padoTa Ne6
«PeryiupoBaHue CHJIbI TOKA

pPeocTaToM»
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40

JIadopaTopHasi pabora Ne7
«3MepeHHe CONPOTUBIICHUSA
MPOBOAHUKA IPHU MOMOLIHU
aMIepMeTpa U BOJbTMETPA

41

PaboTa 1 MOITHOCTb 3NEKTPUUECKOTO
Toka. EnuHUIbl paboThl SJIEKTPUUECKOTO
TOKa, MPUMEHSIEMbIE Ha MPAKTHKE.

42

JlaGopaTopHasi paGora Ne§
«/3mMmepeHHe MOIITHOCTH W PadoThI
TOKA B JICKTPUYECKOU JaMIIe»

43

HarpeBaHnue npoBOJHUKOB
PIEKTPUYECKUM TOKOM. 3aKoH J[>Koyms —
Jlena.

44

Konnencarop.

45

Jlammia HakanMBaHUs. DIEKTPUUECKUE
HarpeBartenbHbIe TpuOopbl. KopoTkoe
3aMbIKaHue. [Ipegoxpanurenu.

46

KontposbHas padoraNe2
«DJIeKTPHUYEeCKHe SIBJICHUS»

47

DJICKTPOMArHUTHBIC SBJICHUA.
MarsauTHoe 110J1€.

48

MarauTHoOE 10JI€ MPSAMOTO TOKA.
MarauTHbBIC JIMHUM.

49

MarauTHOE IOJI€ KaTYIIKHA C TOKOM.
DIIEKTPOMATHUTHI U UX IPUMEHEHHUE.

50

IlocTostHHBIE MAaTHUTHI. MardHuTHOE MOJIE
MOCTOSHHBIX MAaTrHUTOB.
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MarsuTtHoOE 110Ji€ 3eMJIH.

o1

59 JlaGopaTopHasi pabora Ne9 «Coopka
DJIEKTPOMATHUTA M UCNIBITAHUE €ro
MeCTBU»

53 JleicTBME MAarHUTHOTO TIOJIS HA
MPOBOJHUK C TOKOM. DJIEKTPUUECKUI
NBUTATENb.

54 JlaGopaTopHasi pabora Nel() U3yuenue
JIEKTPUYECKOr0 IBUTATEs
MOCTOSTHHOI'0 TOKA (HA MOJIEJIN)

55 KontposbHas padoraNe3
«JIEKTPOMATHUTHBIE SIBJICHUSI»

56 CBeToBbI€ siBJICHUS. MICTOUHMKH CBETAa.
PacnpocTpaHeHue cBeTa.

57 Bunrmoe 1BUKEHNUE CBETHUII.

58 OTtpaxkeHue cBeTa. 3aKOH OTPaKCHUS
CBETA.

59 [ lmockoe 3epkalio.

60  [penomienue cBera. 3aKoH
[IPEJIOMJICHHS] CBETA.

61 JIun3bl. OnTryeckas Cuiia JTUH3bIL.
M300pakeHusl, 1aBaeMbIe TUH30M.

62 ['na3 u 3penne. ban3opykocTs n
aTbHO30PKOCTh. OUKH.

63 JlabGoparopHasi padora Nell

26




«IlosryyeHue n300paxeHus npu
MOMOILIM JIMH3bI

64 KontposbHas padora Ne4 «CBeToBbIC
SIBJICHU S

65 HOBTopegme no teme " TeroBbie 1
SIBJIICHUS

66 [loBTOpenue Mo Tehge"HOCTo;IHHLIﬁ 1
PIEKTPUYECKHUI TOK

67 HOBTopePI/Ie no teme"MaruuTHbie 1
SIBIICHUS

68 [ToBTOpeHue o teme «CBETOBBIE 1
SIBIICHUS»

HTOro 4acos 1o TeMam 53 11

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

8 KIIACC

1. A.B. Ilepbimkun ®uzuka-8xia 2013 M. JIpoda

2. Pabouas nporpamma. @usuka. 7 — 9xmnaccbl: yueOHO-METOANYECKOTO
nocobust /coct. TuxonosaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013. —
398,(2)

3. [Iporpammbl ocHOBHOTO 00111er0 00pasoBanus. dusuka. 7 — 9 kiaccbl
(aBTopsl:A.B.ITepeimikun, H.B. ®unonosuu, E.M. ['yTHUK).

4. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBUY C BEIOPAaHHBIM Y4EOHUKOM:

5. Ilepeimkua A.B. @usuka. 7 knacc. Y4eOHUK 411 00111e00pa3oBaTeIbHBIX
yupexnenuii . M.:JIpoda. 2011

6. Jlykamuk B.1. CO0opHHK BOTIPOCOB U 3aj1a4 1o ¢pusuke. 7-9 ki. — M.:
[Ipocsemenue, 2010. —192c.

7. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ n3manue,- M.MJIEKCA, 2013.

8. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie paboTsl. KoHTpOIBHBIC
3ampanus. —Caparos:JIumneit, 2014,

9. «KonTpoasHO-u3MepuTenbHble MaTepranbl. Gusuka. 7 kinacc/Cocr.
H.N.30pun. — 2-e u3z.,nepepad. — M. Mapon A.E. ®usuka. 7 xiacc:
yaeOHo-MeToauyeckoe nocooue/ A.E.Mapon.- M.: Jlpoda, 2011.-
123c.:

10.H.B. ®unonosny Metoandeckoe mocodue 2015 M. [poda

11.A.E. Maposn, E.A. Mapon CaMmocTosITenbHBIE U KOHTPOJIbHBIE pa0OTHI-8
kiacc 2017 M. [Ipoda
12.B.B. [llaxmatosa ,O.P. Illedep Anarnoctuueckue pabotsl -8 kiacc 2016

M. Jlpoda
13.A.E. Mapos, E.A. Mapon, C.B. [1o3oiickuiit Coopark Bompocos u 3agad
2015 M. [dpoda

14. :BAKO, 20
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
8 KIIACC
1. bubnuoteka — Bc€ mo npeamery «dPuszukay. — Pexxum noctyna:
http://www.proshkolu.ru
2. BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru
3. Enunas xonnexuust IHTepecHbie MaTepuaibl K ypokaM (GU3UKH 110 TeMaMm;
TECTHI 10 TEMaM; HarJIAIHbIE TOCOOMs K ypoKkaM. — Pexxum nocTymna:

http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTeIbHbIE PeCypchl. — PexxuM noctymna:
http://www.openclass.ru

5. DnekTpoHHbIe YUeOHUKH 110 (u3nKe. — Pexxum mpocrymna:
http://www.fizika.ru
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http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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