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IHHOACHUTEJIBHASA 3AIIMCKA

IIporpaMmMa mo (u3WKe Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS COCTaBIe€HA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHWH K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3oBaTelIbHOI
nporpaMmsl, npeactaBieHHbix B ®I'OC 00O, a Taxke ¢ yuéroMm ¢enepaibHOi padodell mporpamMMel
BocnuTanus 1 KoHuenuy npenogasanus yueoHoro npeamera «Duznkay.

Conepxanue mnporpamMmbl Mo (U3MKE HampaBieHO Ha (HOPMHPOBAHUE ECTECTBEHHOHAYYHON
rpaMOTHOCTH OOyYaroIuXCcsi M OpraHu3alMi0 H3ydeHHs (U3MKM Ha JesSTelNbHOCTHOW oOcHOBe. B
nporpaMMe Mo (QU3MKE YYHTBHIBAIOTCS BO3MOXKHOCTH y4eOHOIO INpeaMeTa B pealu3aluu TpeOOBaHUMH
OI'OC OO0 x mIaHWpyeMbIM JIMYHOCTHBIM W METalpeIMETHBIM pe3yjibTaTaM OOYYeHHsS, a TaKKe
MEXIIPEMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOILIETO
o0pazoBaHwMs.

[IporpamMma mo Qu3uKe yCTaHaBIMBAET paclpeneieHne yueOHOTO MaTepraia mo rogaM o0ydeHus
(mo kiaccam), mpeajaraeT MPUMEPHYIO IOCIIEAOBATEIbHOCTh W3YyUCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEAMETHOTO COJIEPKAHUS H yUETE BO3PACTHBIX OCOOCHHOCTEH 00YYatOLIHXCSl.

IIporpamMma mo ¢usuke pa3paboTaHa C LENbI0 OKa3aHUS METOAWYECKOM MOMOIIM YYHTENIO B
co3JaHuK paboyel mMporpamMMel IO y4eOHOMY MTPEMETY.

Ousnka SABIACTCS CHCTEMOOOpA3yIOIMM I €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEAMETOB,
MOCKOJIBKY (pr3HYecKHe 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMHUEH, ONOJIOTHEH,
acTpoHOMHeH W ¢u3ndeckord reorpadueil, BHOCUT BKIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa,
NPEJOCTaBIsieT Hanboee sICHbIe 00paslibl MPUMEHEHHS HayYHOTO METOAa IO3HAHMS, TO €CTh crocoda
MOJY4€HUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opna U3 IIaBHBIX 33/1a4 (pr3mdecKoro 00pa3oBaHUs B CTPYKType 00Iero oOpa3oBaHus COCTOUT B
(bopMHPOBaHNH €CTECTBCHHOHAYYHO!H IPaMOTHOCTH U HHTEpeca K HayKe Y 00y4atolIuxcsl.

Wzyuenne ¢u3ukd Ha  0a30BOM  ypOBHE  MpEAIoyaracT  OBIAJACHHE  CIEAYIONIMMHU
KOMIIETCHTHOCTSIMH, XapaKTEePU3YIOLMMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!

*  Hay4yHO OOBSCHSTH SIBJICHUS,
e  OICHUBATH U IOHUMAaTh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;
*  HHTEPHPETHPOBAThH JaHHBIE U HCIOJIb30BATh HAYyYHbIE JOKA3aTEeNLCTBA AJIS TOJIyYeHHS BBIBOJIOB.

Llenu u3y4yeHus: GU3MKK HA YPOBHE OCHOBHOIO 00miero obpasoBaHus onpeneneHsl B Konuenunu
npernoaaBanus ydyeOHoro mpeamera «®Dusuka» B o0pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
Oenepanyy, peaqu3yonMx OCHOBHBIE 00Ie00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPKIEHHOW pelIeHueM
Komnernn MunucrepctBa npocsemieHust Poccuiickoit @enepanun (mpotokon ot 3 aexadps 2019 r. Ne
[1K4BH).

Henn nzyyenns Gpu3nkm:

e MpuoOpeTeHHEe HHTepeca M CTPEMJICHUS] OOYYaloIMXCSl K HAyYHOMY HW3YyUEHHMIO NPHPOJIHL,
PasBUTHE X UHTEIUIEKTYaJbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTABJICHUIA O HAYYHOM METOJIe MO3HaHUS 1 (OPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIIECHHUS K OKPYKAIOLIUM SIBICHUSIM;

e (QopMupoBaHHEe HAYYHOIO MUPOBO33PEHHUS KaK Pe3yJbTaTa U3yUeHHsI OCHOB CTPOCHHUSI MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKHU;

e (QopMupoBaHHE TpEACTaBICHUH O PO (PU3MKH IS pa3BUTHS JAPYTMX €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTUH;

e pa3BUTHE TNPEJCTABICHUI O BO3MOXHBIX cdepax Oyaymeidl nmpodeccHoHATEHON NesTeTbHOCTH,
CBSI3aHHOM ¢ (PU3MKOH, IIOATOTOBKA K JajibHEHIIIEMY 00YUYEHHIO B 3TOM HAIIPaBJICHUH.

HocTmwkenne 3TuxX mejeld mporpaMmsbl Mo (u3uke Ha YpOBHE OCHOBHOIO 0OmIEro o0pa3oBaHHMs
o0ecrieurBaeTCs pEICHUEM CIIEAYIOLINX 3a1aY:

e TpuoOpeTeHHne 3HAHUH O [IUCKPETHOM CTPOEHWH BEIIECTBA, O MEXaHHYECKHX, TETUIOBBIX,
IEKTPUYECKHUX, MArHUTHBIX U KBAHTOBBIX SIBJICHHUSX;

e MpuOOpEeTeHHE YMEHUH ONMCHIBATH M OOBICHATH (PU3MUYECKHE SIBICHUS C HCIIOJIb30BAaHUEM
MOJTyYEHHbBIX 3HAHUM;

e OCBOCHHE METOJIOB PEICHUs] MPOCTEHIINX PacUETHBIX 33734 C HCIOJB30BAHUEM (PH3MUECKHX
MOJIeJIeH, TBOPUECKHX U MTPAKTUKOOPHEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHH HaONIONATh MPUPOAHBIE SABJICHHUS U BBIIONHAThH ONBITH, JaOOpaTopHbIE PabOTHI
Y 9KCIIEPUMEHTAIBHBIC CCIIEIOBAHMSI C HCIIOIh30BaHUEM U3MEPUTEIHHBIX TIPUOOPOB;



e  OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOPMAIUEH (PU3HMIECKOTO COJIepKaHUs, BKITFOUask HHPOPMAIHIO
0 COBPEMEHHBIX JIOCTHXCHUSX (DU3HKH, aHAITU3 ¥ KPUTUYECKOE OlICHUBaHUE HH(OpMAIINY;
e 3HAKOMCTBO CcO cdepamMu NPOPECCHOHAIBLHOW JEATCILHOCTH, CBS3aHHBIMUA C (U3HKOH, U
COBPEMEHHBIMHU TEXHOJIOTHUSIMK, OCHOBAHHBIMHU Ha JJOCTHYKCHUAX (PU3UICCKON HAYKH.
Ha m3yuenne ¢pusuku (6a30BBIH YPOBEHB) Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUs OTBOAUTCS
238 gacoB: B 7 kiacce — 68 gacoB (2 gaca B HeZlen0), B 8 kiacce — 68 gacoB (2 Jaca B HEeI0), B 9
kiacce — 102 vaca (3 Jaca B HEJICIIO).

[Ipennaraemplii B mporpamMMe To (PU3MKE IEpeueHb JIA0OPATOPHBIX PAa0OT M OMBITOB HOCHUT
PEKOMEHIATEILHBIN XapaKTep, YUUTENb JC/IacT BHIOOP MPOBEACHHS J1a0OpATOPHBIX PabOT U ONBITOB C
y96TOM WHAMBHIyaTbHBIX OCOOEHHOCTEW OOydYalolMXcs, CIHCKAa OJKCIEPUMEHTAIBHBIX 3a/laHui,
MpeIaraeMbIX B paMKaxX OCHOBHOTO TOCY/TapCTBEHHOTO SK3aMeHa 1o (hr3uKe.

1.COAEP)KAHUE OBYYEHUSA
7 KJIIACC

Pa3nen 1. ®u3uka u eé poJib B MO3HAHUHN OKPYKAIOLIEro MUpPA.

®u3nka — HayKa o npupoje. ApneHus npupopl. U3nuecKue SIBICHUS: MEXaHUUECKUE, TEIIOBEIE,
QJICKTPUYCCKUC, MArHUTHBLIC, CBETOBBIC, 3BYKOBEIC.

®dusnueckre BeMYnHbL. M3mepenue puznueckux BenmuynH., Ouznueckue nmpubopsl. [lorpemHocts
u3MepeHuid. MexxayHapogHasi CUCTEMA €IMHHIL.

Kak ¢m3mka m gpyrue ecrecTBEHHBIE HAYKH W3y4YalOT TPUPOTY. ECTeCTBEHHOHAYYHBIH METO
MO3HAHUS: HAOIIOJCHUE, IMMOCTAHOBKA HAYYHOTO BOMNPOCA, BBIABIDKCHHE THIIOTE3, IKCIIEPHMEHT 10
MIPOBEpKe TUMOTE3, 00BsiICHEHNE HabmogaeMoro sBieHus. Onrcanue PU3NIeCKUX SIBICHUH C ITOMOIIBI0
MOJEIIEH.

Hemoncmpayuu.

1. MexaHI/I‘-ICCKI/IC, TCIJIOBBIC, SJICKTPUYCCKUEC, MAI'HUTHBIC, CBETOBLIC ABJICHHA.
2. ®usnyeckue MpuOOPHI ¥ MPOIEAypa IPSMBIX H3MEPEHHUI aHAOTOBBIM U U(PPOBBIM TIPHOOPOM.

Jlabopamopnuie pabomot u onvimol.

1. OnpeneneHue MoKa3aHui K3MEPUTEIIBLHOTO MPUOOPA.
2. U3mepenne o0bEMa KUAKOCTH U TBEPIOTO TENA.

Paznen 2. [leponayanbHble CBeIeHHsI 0 CTPOEHHH BellleCTBA.
CrpoeHue BemecTBa: aTOMBI W MOJEKYJbl, UX pa3Mepbl. OIbITHI, JOKAa3bIBAIOIIUE TUCKPETHOE
CTpOEHHE BEIIeCTBa.
JBmwxkenne gactui BemecTBa. CBs3b CKOPOCTH JIBIKEHHUS YACTHUI[ C TeMIIepaTypoii. bpoyHoBcKoe
nexkenne, muddysnsa. BzanmonelicTBre YacTHII BEIeCTBa: MPUTHKEHUE U OTTATKHBAHHE.
ArperaTHble COCTOSHUS BEIIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W TBEPABIX (KPUCTAJUIMYECKHX)
Ted. B3auMOCBsSI3bp MEXIy CBOWCTBAMHU BELISCTB B Pa3HBIX arperaTHbIX COCTOSIHMSX W HUX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUN BOJIBI.
Jemoncmpayuu.
1. Ha6monerne 6pOYHOBCKOTO BIKEHHS.
2. HabOmonenue quddysun.
3. HaOGnronenue sBjeHHH, 0O0BACHSIOMNXCS IPUTSHKEHUEM WM OTTAIKMBAHMEM YACTHIL BEIIECTBA.
Jlabopamopnuie pabomot u onvinol.
1. Ouenka auameTpa aToMa METOJIOM PpsIoB (C ucnoib3oBanueM Qororpaduii). OnpenenacHue pa3MepoB

MaJIbIX TCII.

Pa3znen 3. /IBu:keHue U B3auMojeiicTBHE TeJl.

Mexannyeckoe ABWKeHHE. PaBHOMepHOe M HepaBHOMepHoe aBmkeHue. Ckopoctb. Cpennsist
CKOPOCTb IIPY HEPABHOMEPHOM JIBUKEHUU. PacU€T IyTH 1 BpEMEHH JBUKEHUSI.

SlBnenue uHepuMU. 3aKOH MHEpUUU. B3auMojeicTBHE Ten Kak MpPUYMHA HU3MEHEHHUS CKOPOCTHU
JIBIDKEHUA Ten. Macca kak Mepa uHEpTHOCTH Tena. IlnoTHocth BemiecTBa. CBSI3b IIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuna xak XxapakTepHuCcTHKa B3auMoieicTBus Ten. Cua ynpyrocti u 3akoH ['yka. M3amepenne cuiisl
C MOMOILBIO JUHAMOMETpA. SIBlIeHHE TIAroTeHUs U cuja TskecTd. Cua TSKECTH Ha APYrUX IUIaHETaX.



Bec tena. HeBecomocTs. CrioskeHHME CHJI, HAIIPABJICHHBIX IO OJHOHN NpsMoil. PaBHOAEHCTBYOMAs CHII.
Cuna tpenus. TpeHune cKoiIbKeHUs U TpeHHe okoA. TpeHue B MpupoIe M TEXHUKE.
Hemoncmpayuu.
Habmtonenue MexaHMUECKOTO IBHKEHUS Tea.
M3MepeHnne CKOpoCTH MPSIMOJIMHEHHOTO JIBHXKEHUSI.
Habmtonenue siBieHnst HHEPLUH.
Hab6monenne n3MeHeHHsI CKOPOCTH TIPH B3aUMOCHCTBUH TEIL.
CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO Tedl.
CrnosxeHue cujl, HallpaBJIeHHBIX 110 OJHON MPAMO.
Jlabopamopusie padbomul u onvimul.
1. 3mepenue Maccel Tena.
2. Onpenenenne IOTHOCTH TBEPIOTO Tea.
3. UccrnenoBanne CUITBI yIPYTOCTH
4. I'pagyvpoBaHue Npy>KUHBI U U3MEPEHUE CUIT TMHAMOMETPOM
5. HccnenoBaHue 3aBUCHMOCTH CHIIBI TPEHHMS CKOJBKEHHS OT IUIOUIaJUd CONPUKOCHOBEHHE TeE,
MPIKUMAIONIEH CHITBI, pOJia TOBEPXHOCTH.

Pasnen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHHMS W YBEJIMYCHMs JaBiieHus. [laBieHue rasa. 3aBUCHUMOCTh
JaBJICHUA Ta3a OT 00BEMa, TemmepaTypbl. Ilepenmada naBiacHusT TBEPIABIMU TENAMH, JKUAKOCTAMHU U
razamu. 3akoH [lackans. [lHeBMaTH4eckre MallWHBI. 3aBUCUMOCTH JaBIECHUS JKUIAKOCTH OT TIIyOWHBI
I'mapocraTuyeckuii mapanokc. Cooduiatomiuecs: cocyabl. [ napaBinyeckue MeXaHU3MBI.

AtMmocdepa 3emin u atMmochepHoe naBieHue. [[pHyrHbI CylecTBOBaHHUS BO3AYIIHOM OOONOYKH
3emmu. Ompbir Toppuuennmu. M3mepenune aTmochepHOTO AaBIieHHS. 3aBUCHUMOCTh aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI HaJT ypoBHEM Mops. [IpnOops! st m3mepeHus: aTMOChEPHOTO TaBICHHS.

JelicTBre )UAKOCTH M ra3a Ha MOTPYKEHHOE B HHMX Tejio. BeITakuBaromias (apXxuMesioBa) Cuia.
3akoH Apxumena. [InaBanue ten. BozgyxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUA Ta3a OT TEMIIEPATYPHI.
Ilepenaya gaBieHUs )KUIKOCTBIO U Fa30M.
Coo0raromuecs: CoCy/Ibl.
I'unpasnudeckuil npecc.
[IposiBnenne neiicTBus aTMOCHEPHOTO TaBICHMUS.
3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BbEMA MOrpYKEHHOW YaCTH Teja U IUIOTHOCTH
SKUJIKOCTH.

ok wnE

ok wnE

~

PaBeHCTBO BBITAIKUBAIOIIEH CHUIIBI BECY BHITECHEHHOU KUAKOCTH.
8. VYcnosue muaBaHMs TeN: IJIABAHUE WIIM IOTPY)KEHHE TEI B 3aBHCHMMOCTH OT COOTHOIIEHHS
IUIOTHOCTEH TeIa U KUJIKOCTH.
Jlabopamopnsie padbomout u onvimot.
1. OnpenencHue BHITATKUBAIOIICH CHIIBI, TEHCTBYIOIIEH HA TEJIO0, TOTPY>KEHHOE B )KHIKOCTD.
2.VccnenoBanre 3aBHCUMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYKEHHOH B JKUIKOCTh YacTH Tela.

Pa3nen 5. Pabota u MomHOCTh. JDHeprus.

Mexanndeckas pabota. MOUTHOCTb.

[IpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecusl pbluara.
[Ipumenenre mpaBuia paBHOBecHs pbluara K Onoky. «3ojoroe mpaBuio» mexanuku. KIIJ[ mpocteix
MexaHn3MOB. [IpocTeie MexaHU3MBI B OBITY M TEXHHKE.

Mexannueckas sHeprus. Kunerndeckas u noTeHuumanbHas sHeprus. [IpeBpaiieHue onHOro BUAa
MEXaHUYECKOW SHEPTHH B APYTroi. 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumeps! MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomosl u onvimol.
1. BersicHeHre yciIoBHI PaBHOBECHSI phIvyara.

2. Onpenenenne KI1J[ HaKJIOHHOM MJIOCKOCTH.



8 KJIACC

Pa3nen 6. TenJioBble siBJ1eHUS.

OCHOBHBIE TIOJIOXKEHHAS MOJIEKYIIIPHO-KHHETHYECKON TEOpUM CTPOCHWS BemecTBa. Macca o
pasMepsl aToMOB H MOJEKyJd. ONBITH, TOATBEP)KIAIOIINE OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-
KHUHETHYECKON TCOPHUHU.

Mogenmu TBEPIOTO, >KHAKOTO M Ta3000pa3HOTO COCTOSHWN BemecTBa. Kpucrammmdeckwe u
amop¢usie Tema. OObSCHEHHE CBOICTB Ta30B, JKUAKOCTEH M TBEPABIX TEN HA OCHOBE IOJOXKEHUN
MOJICKYJIIPHO-KMHETHUECKOU Teopun. CMauMBaHUE U KalWJUIIPHBIC siBJICHUS. TermioBoe pacuiupeHue u
cxKartue.

Temnepatypa. CBsi3p TeMIepaTypsl CO CKOPOCTBIO TEIUIOBOTO ABIMKEHHUS YACTHIl. BHYTpeHHSA
sHeprus. CriocoObl M3MEHEHUsT BHYTPCHHEH SHEPrHM: TEIUIONepeaada U COBEpIICHHE Pa0doThl. Bumbl
TEIIONepeaun: TeIIONPOBOTHOCT, KOHBEKIIHS, U3IIyYCHUE.

KomnmgecTBo TemmoTsl. Y ienpHas TeIT0OEMKOCTh BemecTBa. 1ermioo0MeH U TeIIoBOe paBHOBECHE.
YpaBHenne TemtoBoro Oamanca. [lmaBineHne W OTBepJeBaHHE KPUCTAJUIMYECKHX BEIIECTB. Y MeNTbHAs
terotra twiaBieHus. [lapooOpazoBanme u kouaeHcarus. Mcmapenue. Kumenue. YnenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATYPhl KUTICHHUS OT aTMOC(HEPHOTO JTaBICHHS.

BnaxxHocTs Bo3ayxa.

DHeprus TOIIuBa. Y AeNbHas TEIUIOTa CTOPaHHUsL.

[Mpunnuner pabotel TeroBsix asurareneit KIIJ TerumoBoro apuratelis. TerUiOBbIe ABUraTeNId U
3allUTa OKPY>KAIOLIEH Cpelibl.
3aK0H COXPAaHEHMsI U MPEBPAILICHUS SHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.
Habmroienne O6pOoyHOBCKOTO TBHKEHHSL.
Habmonenue quddysun.
HaOmroneHue siBiicHUI CMauMBaHUs ¥ KalWJUISIPHBIX SIBJICHUH.
HaGroienue TerioBoOro paciiipeHns Tel.
W3mMeHeHue naBieHus ra3a Mpyu U3MCHEHUH 00bEMa U HATPEBAHUU WIIN OXJIAXKICHUH.
[IpaBuia u3MepeHus: TEeMIEPaTyphl.
Buasl Terionepenayu.
OxJtaxeHne Ipyu COBEPIICHUN PaOOTHI.
HarpeBanune npu coBepiieHN# pabOTHl BHEITHUMU CHIIAMH.
10. CpaBHenue TEMI0EMKOCTEN Pa3INYHbBIX BEIECTB.
11. Hab6moieHne KumeHus.
12. HabmoeHne nocToSHCTBA TEMIIEPATYPhI IIPH TUIABJICHUH.
13. Moenu TeTrIoBBIX IBUTATEIICH.

Jlabopamopnsie padbomout u onvimot.

1. U3yuenue ycrporictBa kamopumetpa. ([IpoBepka rumoTe3sl TMHEHHOW 3aBUCUMOCTH JTMHBI CTOJIOMKA
KUJIKOCTH B TEPMOMETPHYECKOH TpyOke OT TemmepaTypbl. HaOmioneHne W3MeHEHHsi BHYTPEHHEH
SHEPIHH TeNa B Pe3yibTaTe TeIuIonepeadi U padboThl BHEITHUX CHIL

2. Uzydenue nporiecca TermooOMeHa.

3. 3mepenue yaenpbHON TETNIOEMKOCTH BEIIECTBA.

4. VI3aMepeHue OTHOCUTENBHON BIAXKHOCTU BO3yXa.

Pa3nen 7. DnekTpruyeckue  MATHUTHBIE SIBJICHUSI.

Onektpu3anus Tea. JIBa poma SJIEKTPpUUECKUAX 3apsioB. B3anMoeiicTBre 3apsDKEHHBIX Tl 3aKOH
Kynona (3aBUCMMOCTBH CHIIBI B3aUMOJICHCTBHS 3apsHKCHHBIX TEI OT BEJIMYUHBI 3apsIOB U PaCCTOSHUS
MEXIY TeJaMH).

Onektpudyeckoe Toiie. Hampspk€HHOCTH  AIIEKTpHUYECKOro Moy, [IpuHOWI — Cymnepro3uiuu
JIEKTPUIECKHX T0JIeH (Ha KaueCTBEHHOM ypPOBHE).

Hocutenn snexTpuueckux 3apsioB. DJIEMEHTapHbIM 3iekTpudyeckui 3apsa. CtpoeHue aroma.
TIpoBOTHHUKY M MUANEKTPHUKHU. 3aKOH COXpaHEHUS IIEKTPUIECKOTO 3apsia.

DIIEKTPUIECKUNA TOK. Y CJIOBHS CYIIECTBOBAHHS JJCKTPUICCKOTO TOKA. VICTOUHWKH ITOCTOSITHHOTO
TOKa. JIeHCTBUS 3JEKTPUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUYECKHA TOK B
JKUJKOCTSIX U rasax.

CoNoaRrWDE



OnekTpruyeckas 1enb. Cuna Toka. DieKTpudeckoe HampspkeHrne. COMpOTHBICHHE ITPOBOIHUKA.
YnenbHOEe compoTHBIEHHE BemecTBa. 3akoH Owma s ywactka wnenu. llociemoBarenpHOe U
napajuieIbHOEe COeTMHEHHUE TPOBOTHUKOB.

PaGora u MomHOCTH 3NCKTpUYecKOoro Toka. 3akoH Jlxoyns—JleHma. DnekTpudeckue Ienmu M
MOTPEOUTENH NEKTPUIECKOil sHepruu B ObITy. KopoTkoe 3ambpIkaHue.

IlocTostHHbIe MaruuTel. B3anMozaeiicTBUE MOCTOSAHHBIX MarHUTOB. MarHutHoe nosne. MarautHoe
noJsie 3eMJIM U €ro 3HaueHue i sku3Hu Ha 3emie. OneiT DpcTtena. MarHuTHOE MOJe 3IEKTPUUIECKOro
ToKa. [I[puMeHeHre 3MeKTpOMarHuToB B TeXHUKE. JlelficTBHe MarHWTHOTO IIOJIA Ha TPOBOIHUK C TOKOM.
DNEeKTPOABUTATENb TOCTOSIHHOTO TOKa. Mconp30BaHme 37IeKTPOABUTATENEH B TEXHUIECKUX YCTPOMCTBAaxX
Y Ha TPaHCIIOPTE.

Oneitel Dapages. SBneHue snekTpoMarHuTHON MHAYKIMHU. [IpaBuno Jlenna. DnexkTporeneparop.
CriocoOBl TIONMy4YEHHS JJCKTPUIECKOW DHEPIHH. IJIEKTPOCTAHIIMM Ha BO300HOBIAEMBIX HCTOYHHKAX
SHEPIUH.

Hemoncmpayuu.
DIreKTpr3amnus Tell.
JBa posia 2IeKTpUUCCKUX 3apSI0B U B3aUMOICHCTBHUE 3apsKCHHBIX TEII.
YeTpoicTBO U AEUCTBUE BIIEKTPOCKOIIA.
DNEeKTPOCTaTHYECKAsT MHTYKITHSL.
3aK0H COXPaHECHHS ICKTPUICCKUX 3apsIIOB.
[IpoBOMHVKH W TUANEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKY TOCTOSTHHOTO TOKA.
JelcTBUS 3IEKTPUUECKOrO TOKA.
0. DnexTpryecKHii TOK B KHIKOCTH.
1. Ta3oBbIit pasps.
12. Vsmepenue CUIIbI TOKA aMIIEPMETPOM.
13. Usmepenue 3J1eKTPHIECKOTO HATPSHKEHHST BOJIBTMETPOM.
14. PeoctaT 1 MarasuH CONPOTUBIIECHHIA.
15. B3zaumoaeiicTBrEe NOCTOSHHBIX MAarHUTOB.
16. MozenupoBaHre HEBO3MOKHOCTH Pa3IelIeHUs MOJIFOCOB MarHUTA.
17. MonenupoBaHre MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
18. Onwit Dpcrena.
19. MaruuTHOE 1oJie ToKa. DIEKTPOMArHHuT.
20. JlelicTBME MarHUTHOTO I10JIs Ha IIPOBOJHMK C TOKOM.
21. DneKTpoABHIaTENb MOCTOSHHOTO TOKA.
22. ViccnenoBanue SBJIEHHS 2JIEKTPOMATHUTHOM MHIYKIIUH.
23. Onwitel Dapajes.
24. 3aBUCUMOCTb HANPABJICHUS UHAYKIIMOHHOIO TOKA OT YCJIOBHM €r0 BOSHMKHOBEHHUS.
25. DieKTporeHepaTop MOCTOAHHOIO TOKA.

RBROOoNoOOR~WDNE

Jlabopamopnuie pabomot u onvimol.
1. COopKa 3JIEKTPUUECKOM 1SN MOCTOSHHOTO TOKA M U3MEPEHHE CUIIBI TOKA B €€ pa3IMuHbIX Y4acTKax.
2. U3Mepenre HanpsHKEHUS Ha PA3IMYHBIX YUACTKAX MOCIIEA0BATEILHOM AIEKTPUIECKOH IIETIH.
3. UsmepeHue conpoTUBIEHUS NpOBOAHKKA. V3ydueHne npuHIuna 1elcTBUs peocTara.
4. VzydeHne napauieIbHOTO COSAMHEHIS MPOBOTHUKOB.
5. M3MepeHne MOITHOCTH 1 PabOTHI TOKA B AJIEKTPHUYECKOM JamIte.
6. U3yueHue siBiICHUS 3JIEKTPOMArHUTHON WHAYKIIUH.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUsI.

Mexanndeckoe JmBmWKeHHWe. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHTEIHEHOCTH
MEXaHUYECKOTO JIBUKEHHA. PaBHOMEPHOE MIPSMOIMHENHOE IBMKeHMEe. HepaBHOMepHOE NpsIMOJIMHETHOE
nBrkeHue. CpeaHsisi  MTHOBEHHAsl CKOPOCTD Tea MPU HEPAaBHOMEPHOM JIBHKEHUU.

Yckopenue. PaBHOyckopeHHOe TmpsiMoOiuHENWHOe pABrkeHue. CBoOogHOe maneHue. ONBITHI
lanunes.



PaBHOMepHOE nmBWXKEHME O OKpyx)HOCTH. Ilepron m gactora oOpameHus. JInHeliHas u yrioBas
CKOpOCTH. LleHTpoCcTpeMUTENIBHOE YCKOPEHUE.

IlepBbiit 3akoH HeroToHa. Bropoin 3axkon Herorona. Tpetuilt 3akoH Herortona. IIpunHnun
CYTIEpHO3ULIUU CHIL.

Cuna ymnpyroctu. 3akoH ['yka. Cuia TpeHUWs: cHjia TPEHHS CKOJBKEHHWS, CHJIa TPEHHUS IMOKOS,
JIpyrue BUAbI TPEHUSL.

Cuna TSKeCTH W 3aKOH BCEMHPHOTO TATOTECHHUS. YCKOpeHHe cBOOOmHOTro majeHus. JBmxeHne
ruraneT BokpyT Conana. [lepBas kocMuueckast ckopocTs. HeBecoMOCTh 1 ITeperpy3KH.

PaBHoBecme marepuanbHOW TOUkH. AOCOMIOTHO TBEpAOE Termo. PaBHOBecwe TBEpHOTO Teima C
3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. I3smenenue ummnynbca. UMImynbsc cuiibl. 3aKOH COXpaHEeHUs UMIyibca. PeakTuBHOe
JIBIKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTE. PaboTa cuil TsKecTH, ynpyroctu, TpeHusi. CBs3b SHEPTUH U
pabotel. [loTeHnManbHAS SHEPTUS Tella, TOAHATOrO HAJ MOBEPXHOCTHIO 3eMin. [loTeHManbpHas SHeprus
cxartoil mpyxkuHbl. Kunetmdeckas sHeprui. Teopema 0 KHHETHYECKOW SHEPrHMH. 3aKOH COXpPaHEHUS
MEXaHUYECKON SHEPTUHU.

Hemoncmpayuu.

1. Ha6moneHne MEXaHMIECKOTO JABHKEHHS TEJIa OTHOCHTEILHO Pa3HBIX TNl OTCYETA.
2. CpaBHeHHE TIyTEH ¥ TPAEKTOPHIA JBMKEHHS OJHOTO M TOTO K€ Tea OTHOCHTEIBHO Pa3sHBIX TEI
OTCU€Ta.
N3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHEUHOTO ABUKEHUSL.
HccnenoBanre Npru3HaKOB PaBHOYCKOPEHHOT'O IBHKEHMUS.
Habnronenve ABMKeHNUS Tela O OKPYKHOCTH.
HabGmronenne MexaHWYecKNX SIBICHUH, MPOUCXOAAINX B cucteMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUHM OTHOCHUTENFHO KaOWHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHUS TEJIa OT MAacChl TENA U ACHCTBYIOIIECH Ha HETO CUJIBL.
HaGmromenue paBeHCTBA CHIT TIPH B3aMMOACHCTBUAN Tell.
H3menenue Beca Tena Npyu YCKOPEHHOM JIBUKEHHH.
0. IMepenaya umIrysbca IpH B3aUMOIAEHCTBUH TEL.
11. TIpeoGpa3oBaHus SHEPIUHU NP B3AaUMOJICHCTBHUH TEJL.
12. CoxpaHenue uMITyJIbCa IIPH HEYIPYTOM B3aUMOIEHCTBHH.
13. Coxpanenue uminyJibca pu abCOIIOTHO YIIPYrOM B3aHMOJIEHCTBHU.
14. HaGmoieHre peakTMBHOTO JIBUYKEHHSI.
15. Coxpanenne MeXaHMYECKOM SHEPTUH TIPH CBOOOIHOM I1aJIEHHH.
16. Coxpanenne MeXaHMYECKON SHEPTUHU MIPH JBMKEHUH TeJIa MO IEHCTBUEM MPYIKHHBI.

Jlabopamopnsie padbomout u onvimot.

1. UccnenoBanne paBHOYCKOPEHHOTO JIBIKEHUS 0€3 HadalbHON CKOPOCTH.
2. 3mMepeHne yCKOPEHHsI CBOOOAHOTO Ma/ICHUS.
3. Onpezenenue KECTKOCTH MPY>KUHBI.
Pa3znen 9. Mexannueckue K0J1e0aHUS ¥ BOJIHBI.
KonebarensHoe nBmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHUIA: TIEPHO/I, YaCTOTa, aMIUIUTY/A.
Matematrudeckuil ¥ Ipy>KMHHBIA MasTHUKH. [IpeBpaltienre sHeprun npu KouedaTeaIbHOM ABIKEHUH.
3aryxatomue xKonebanus. BeiHy)kneHHbIe KoeOanus. Pesonanc. Mexannueckue BoaHbI. CBOHCTBA
MEXaHW4YeCKMX BOJH. IIpononbHBle W TONEpeyHble BOJHBL JlIMHA BOJHBI U CKOPOCTH €&
pacnpocTpaHeHusl. MexaHM4ecKHUe BOJIHBI B TBEPJIOM TEJIE, CEHCMUUECKNE BOJTHBI.
3ByK. ' poMKOCTB 3BYyKa 1 BbIcoTa ToHa. OTpaskeHue 3ByKa. MHpa3Byk 1 yiabTpa3ByK.
emoncmpayuu.
HaGumonenue kosiebaHui Tej1 Mo ASHCTBUEM CHITbI TSXKECTH U CHJIBI YIIPYTOCTH.
Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmtonenue BEIHYKICHHBIX KOJIEOaHUH U pe30HAHCa.
PacripocTpanenue mpoaoabHBIX U ITOTIEPEYHBIX BOJIH (HA MOJIENH).
Habmionenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.

Jlabopamopnsie pabomost u onvimol.
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1. UccnenoBanme 3aBUCHMOCTH TIEPHOJA W YaCTOThI CBOOOJHBIX KOJICOAHWW HHUTSHOTO
MasiTHHKA OT €Ir0 AJIUHBI.

Paznen 10. DiiekTpoMarHuTHOE MOJI€ H JIEKTPOMATHUTHBIE BOJIHBI.
OJEeKTPOMarHuTHOE I0Jie. DJEKTPOMAarHuTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3MeKTPOMarHUTHBIX BOJH. Mcronp30BaHne 371€KTPOMArHUTHBIX BOJIH JJIsl COTOBOH CBS3H.
OnekTpoMarHuTHas npupona cera. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpavyuu.
1. CgoiicTBa 3IEKTPOMATHUTHBIX BOJIH.
2. BoJsHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie padbomul u onvimel.
1. W3ydeHwue CBOMCTB IEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOUIIBHOTO TeneoHa.
Pa3nen 11. CBeToBbIe sIBJIEHHS.
JlyueBas monmens cBeta. Mcrounuku cBeta. [IpsmonuHeitHOe pacmpocTpaHeHHe CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [Imockoe 3epkaiio. 3aKOH OTpa)KEeHUs CBETA.
IIpenomnenune cBeta. 3akoH mpeloMieHHs cBeTa. [lonmHoe BHyTpeHHee OTpaKeHHE CBeTa.
Hcnionb30BaHKE TOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xop naydeit B tua3e. Onrudeckas cucreMa (oToarnapara, MUKPOCKOIa U Tejieckona. a3
KaK ONTHYECcKas cucTeMa. bIm3opykocTs U JaTbHO30PKOCTb.
Paznoxxenne Oemoro cBera B cmekTp. OmbiTel HproToHa. CrokeHHE CHEKTPaTbHBIX IBETOB.
Hucniepcus csera.
Hemoncmpayuu.
[IpsiMonuHEHHOE pacpoCTpaHEHUE CBETA.
OTpakeHue CBeTa.
[MomyueHune U300paXKeHMIi B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.
OnTUYeCcKU CBETOBOI.
Xop aydeii B coOMparotei TnH3e.
Xop iydeil B pacCceuBarOILIEH JTUH3E.
[Mony4enue n300pa>keHHH C MOMOIIBIO JINH3.
[Tpunnun aeficTBus doroannapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mogens riasa.
11. Pasnoxkenue GeI0ro CBETa B CIIEKTP.
12. Tlonyuenue Georo CBETa MPH CIOKEHHU CBETA Pa3HBIX [[BETOB.
Jlabopamopnuie pabomot u onvimol.
1. U3yyenue cBOWCTB n300pakeHUil B coOuparomiedl nuH3e. M3MepeHue ONTHYECKOM CHIIbI

coOuparoIien JTUH3BI.

CoNoaRrWNE

Pa3znen 12. KBaHTOBBIE SIBJICHUS.
Onbitel Pezepdopna u mnanerapnas mojens atoma. Mogens atoma bopa. Hcmyckanue u
MoTJIoNIeHue cBeTa aToMoM. KBaHTHI. JIMHEHUaThIe CIIEKTPHI.
PamunoaktuBHOCTh. Anb(a, OeTa- M ramma-m3nydeHus. CTpoeHue aToMHOTO sapa. HykmoHHas
MOJIEINIb aTOMHOTO sizipa. M3otomsl. PannoaktuBHbIe ipeBpamieHus. [lepros moaypacnaga aTOMHBIX siAEp.
SAnepHble peakiuy. 3aKOHBI COXPAHESHUS 3apsIOBOTO ¥ MACCOBOTO YHCEI. DHEPTHUS CBI3U aTOMHBIX
sinep. CBsA3b Macchl U SHEpruu. Peakuuu cunTte3a u aenenud anep. Mcrounuku sHepruu ConHna u 3BE3.
Snepnas sHepreruka. JleicTBUA paAMOaKTUBHBIX U3TyUYEHUN HA )KUBBIC OPTaHU3MBI.
Hemoncmpayuu.
CrexTpsl U3ITydeHUS U TTOTIIOMIECHUS.
CHexTpsl pa3IudHbIX Ta30B.
CuexTp Bozopoa.
HabGnronenue TpexoB B kamepe Buibcona.
Pabora cuéryrnka HOHNU3UPYIOIINX H3ITyIEeHUH.
Perucrpanus uznyyeHuss IpUpOAHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnsie pabomout u onvimol.
1. HabmtoieHue CIUTONIHOTO M TUHEHYaTOro CIIEKTPOB HCITYCKaHUS.
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2. VI3mepeHne eCTeCTBEHHOTO PAJHAallMOHHOTO (JOHA TI03UMETPOM.
3. Uzyuenue nenenus siapa aroma ypana mo ¢gororpaduu TpeKoB.
4. UccnemoBaHue TPEKOB 3apsHKCHHBIX YaCTHII IO TOTOBBIM (poTorpadusim.

IloBTOpUTENHHO-0000 AN MOAYIb.

[ToBTOPUTENBHO-0000IIAIOIINI  MOAYIb TpEIHA3HAUYCH JJIsi CHCTEMAaTu3alMd W 00O0OIICHUS
HPEIMETHOTO COACPXKaHHs M ONbITA JESTeIbHOCTH, HPHOOPETEHHOrO MPH H3YYCHHH BCEro Kypca
Gu3nKK, a TaKkKe JUIA MOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY O3K3aMeHy MO (QU3MKe s
o0yyaromuxcsi, BRIOPaBIINX 3TOT Y4eOHBII TpeaMeT.

[Ipy M3yueHHWU NAHHOTO MOMAYJS PEau3yIOTCS M CUCTEMATU3HPYIOTCS BUJBI JCATCIHLHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIIEUMBACTCS JOCTIDKCHHE MPEIMETHBIX M METAlpeAMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00yueHus, HOPMUPYETCS SCTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHUE HAyYHBIX METOJOB
UCCIICZIOBAHUS SIBIICHUN TIPHPOIBI M TEXHUKH, OBIIAJICHUE YMCHUSMH OOBSCHATH (DU3NUSCKHE SIBICHHS,
HPUMEHSIS] IOJTy4YEeHHBIC 3HAHUS, PelIaTh 33/1a4k, B TOM YUCJIe KAYeCTBEHHBIE U YKCIICPHMEHTAJBHBIC.

[puHIMOHAIBHO NESITeIbHOCTHBIN XapakTep NaHHOTO pasjieia peaau3yeTcs 3a CYET TOro, 4To
o0y4aroIuecs: BHITIOJIHSIIOT 3a/IaHUs, B KOTOPBIX MM MPEJIaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHHMH PACIIO3HABATH M HAYYHO OOBICHATH (DU3MUYECKHE SIBJICHHS B
OKpY>Karollel MPUPOAE U MOBCEIHEBHOM KU3HM;

HCIIOJIb30BAaTh HAYYHBIC METOABI UCCIICAOBAHNA (1)I/I3I/I‘-ICCKI/IX ﬂBJIeHHﬁ, B TOM 4HCJIC IJId MMTPOBEPKU
TUIIOTE3 U MOJYUCHHA TCOPECTUUCCKUX BBIBOJOB,

OOBSCHATH HAay4YHBIC OCHOBBI HanOOJee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHWil, HampUMep,
MMPAKTHUYCCKOT0 HMCIIOJIb30BAHUA PA3JIMYHBIX MCTOYHHMKOB JSHCPIMHM HAa OCHOBC 3aKOHa MNPEBpAIICHUA U
COXpaHCHHUA BCEX U3BCCTHBLIX BU/I0B SHCPIUU.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

N3yuenne ¢GU3MKM Ha ypOBHE OCHOBHOTO 0OLIero oOpa3oBaHWs HANpaBICHO HA JOCTH)KCHHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHbIX PE3yJIbTATOB.

B pesynpraTe m3ydeHuss GU3MKKA Ha YPOBHE OCHOBHOTO OOIIET0 0OpazoBaHUS y OOyYaromIerocs
OyIayT COPMUPOBAHBI CIICAYIONIUE TUYHOCTHBIC PE3yJIbTaThl B YaCTH:

e 1) NaTPHOTHYECKOTO BOCIUTAHUS:

e — MpOSIBICHUE HHTEpeca K WUCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUICKOH (U3MUECKON
HayKWU;

e —IIEHHOCTHOE OTHOIICHHUE K JOCTIKEHUSIM POCCUICKHUX YUEHBIX-PU3UKOB;

e 2) rpa:kIaHCKOr0 U IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

¢ — TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXAEHHH OOIIECTBEHHO 3HAYMMBIX M 3THYECKHX
npo0JjieM, CBSI3aHHBIX ¢ IPAaKTHYECKUM IPUMEHEHHEM JTOCTHKEHUH (HU3nKY;

¢ —O0CO3HaHHE BaKHOCTH MOPaJbHO-3THUECKUX NPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

e 3)3cTeTHYeCKOro BOCTIMTAHUS:

e — BOCHPUSTHE OCTETHYECKHX KauyeCTB (HU3MUECKONW HayKu: €€ TapMOHHYHOIO MOCTPOEHHS,

CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH;
e 4) IIEHHOCTH HAYYHOI'0 MO3HAHUSL:

e — OCO3HaHHE IIEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUSI MUPA, OCHOBBI
Pa3BUTUS TEXHOJIOTHH, BaXKHENUIIEH COCTABISIOIEN KyIbTYPHI;

e —pa3BUTUE HAY4YHOH 1H0003HATENBHOCTHU, HHTEPECA K UCCIIEOBATENbCKOM ESATEIbHOCTY;

e 5) popMupoBaHMsA KYJbTYPbI 310POBbSI H SMOIMOHAJIBLHOIO 0JIarONMOJIyYns:

e — OCO3HaHME IIEHHOCTH Oe30macHOro oOpasza »XKM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHDE,

BRXHOCTU TpaBWJI 0E30IaCHOTO MOBEACHUS Ha TPAHCIOPTE, HAa JOPOTax, ¢ JIEKTPUUYECKUM H
TETUIOBBIM 000PY/IOBaHUEM B JOMAIITHUX YCIOBHSAX;

e — chOpMHUPOBAHHOCTb HaBbIKa pe(IeKCHUH, MPU3HAHUE CBOETO IpaBa Ha OMMOKY M TaKOTO Ke
IpaBa y APyroro 4eI0BeKa;

e 6) TPYI0OBOI0 BOCIIMTAHUS:

e — aKTMBHOE yYacTHE B pEIICHWH MPaKTUYECKUX 3a7ad (B paMKax CeMbH, 0Opa3oBaTelbHON
OpraHu3alyy, Topoja, Kpas) TEXHOJOTHYECKOH M COLMANbHONW HAlpaBIEHHOCTH, TPEOYIOINX B
TOM YHCIIe ¥ (PU3NIECKUX 3HAHMIA,

* —HHTEpEC K NPaKTHYECKOMY M3yUECHHUIO podeccHii, CBI3aHHBIX ¢ (HUIUKOI;

e 7) 3K0JIOTMYeCKOr0 BOCIIUTAHMSA:



. — OpUCHTalUs Ha NPUMCHCHUC (l)I/ISI/IquKI/IX 3HAHUH AJid pelICHUsA 3a1a4 B o0acTu 0pr>i<a}ome171
Cpcabl, TIAHUPOBAHUSA MOCTYIIKOB W OLCHKH HX BO3MOKHBIX HOCJ'IC).ICTBI/IIZ JJIA 0pr>1<alomeﬁ

CpeIIbL;

e —O0CO3HaHME INI00ATBHOTO XapaKTepa IKOJOTHUSCKUX MTPOOJIEM U MyTeH UX PEIICHUS;

e §8) amanTanuu K M3MEHSIIOIUMMCSH YCJOBUAM COMAJBLHOI U NPUPOIAHON cpeabl:

e — MOTPeOHOCTH BO B3aUMO/ICHCTBHUH NP BBHITIOTHEHUN HCCIIEIOBAHUNA W MPOEKTOB (PH3UIECKOM
HaIpPaBIEHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSM JIPYTHX;

e —TIOBHIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO A TeIHbHOCTH;

e —1nOTpeOHOCTH B (JOPMHUPOBAHNN HOBBIX 3HAHUH, B TOM 4Hcie (pOpMyIHpOBATh UAEH, TIOHSITHS,
TUTIOTE3bI O PU3NIECKUX 00BEKTaX U SIBICHUIX;

e —O0CO3HaHUE ACPUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DHU3HKH;

e —TUIAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUHN HOBBIX (PU3NIECKIX 3HAHUI,

e — CTPEMJICHHE aHAJIM3WPOBATh M BBISBIISATH B3aUMOCBS3H IPUPOIBI, OOMIECTBA U SKOHOMUKH, B
TOM YHCIIE C HCIIOIb30BaHUEeM (PH3UYECKUX 3HAHUM;

e — OIICHKA CBOWX JIEHCTBHI C YIETOM BIHMSHHASA Ha OKPYKAIOMIYIO CPEy, BOSMOYKHBIX TIIOOATBHBIX
MOCJIEICTBUH.

METANPEJIMETHBIE PE3YJIbTATbBI

B pesynpTaTe OCBOEHHS MpOTpaMMbl 10 (PU3MKE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHS y
oOyuaromerocst OynyT chOpMHUpPOBaHbEl MeTalpeAMeTHbIe Pe3y/abTaThl, BKIIOUAIOIINE [T03HABATEIbHbIC
VHHUBEpCalbHble Y4eOHblC JCHCTBHS, KOMMYHHKATUBHBIC YHHBEpCANbHbIC Y4eOHBIE JEHCTBUS,
peryJsTUBHBIC YHUBEPCATBHEBIE YUeOHbIE TeHCTBHA.
Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIe 1eiicCTBUS
ba3zoBrble Jiornueckne geicTBUA:

e  BBUBIISITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUN );

e YCTAaHAaBJIMBAaTh CYIIECTBCHHBIH MPH3HAK KIACCU(PHUKALUU, OCHOBaHUS M 00OOIIEHUS |
CpaBHEHHS;

e BBUBIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B paccMaTpuBaeMbIX (hakTaxX, JaHHBIX U
H36HIOIICHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘IGCKI/IM SIBJICHUSM,

e  BBUIBJIATh NPUYMHHO-CJICACTBEHHBIC CBS3U NPH W3yYeHUH (U3MUCCKUX SIBICHUHA M HPOLECCOB,
ACJIaTh BBIBOABI C MCIIOJIL30BAHUEM ACAYKTHUBHBIX U MHAYKTHUBHBIX YMO3aKqueHHﬁ, BbIIBUI'aTh
THUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCIINYHH,

e  CaMOCTOSATENBHO BHIOMpATh CIIOCOO pemieHns y4eOHOW (u3nueckoil 3amauu  (cpaBHEHHE
HECKOJIbKMX BapUaHTOB pEIICHHS, BHIOOpP HambOosiee MOAXOISLIEr0 ¢ y4ETOM CaMOCTOATEIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3zoBrble ucciienopare/ibcKkue 1eHCTBHA:

*  HCHOJb30BaTh BOIPOCH! KaK UCCIIEI0BATEILCKUI HHCTPYMEHT HO3HAHMS;

e TMPOBOJUTH [0 CaMOCTOSATENILHO COCTaBJIIEHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3NIECKUi
IKCIIEPUMEHT, HEOOIIBIIIOE UCCIeI0OBaHNE (PU3UIECKOTO SIBICHUS;

e OICHUMBAaTH Ha MPUMEHMMOCTH M JIOCTOBEPHOCTh HH(OPMALMIO, IOJYYCHHYI0 B XOJeE
WCCIIEIOBaHUS WITH SKCIIEPUMEHTA,

e  CaMOCTOATENFHO (HOPMYIHMPOBAaTh OOOOIIEHHST W BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOJII0IeHUSL, OIIBITA, NCCIIEIOBAHUS;

e IPOTHO3UPOBATH BO3MOXKHOE JajbHEIee pasBUTHE (PU3UUECKHUX MPOLECCOB, a TAKXKE BBIIBUTATh
IMPEATIOJIOXKECHUA 00 ux Pa3BUTHUHN B HOBBIX YCJIOBUAX U KOHTEKCTax.

Padora ¢ nndopmanueii:

e MPHUMEHSTH Pa3lIWYHbIE METOABI, HHCTPYMEHTBI M 3alpOChl IPU MOUCKE M 0TOOpe MH(pOpMaLUU
WJIM JAaHHBIX C YYETOM MPEIJIOKESHHON yueOHOH pu3ruecKoit 3amaum;

e  AHANM3WPOBATh, CUCTEMATU3UPOBATH W WHTEPIPETUPOBATH WHPOPMAIHIO PA3INYHBIX BUIOB U
bopm mpeacTaBiIeHus;

e  CaMOCTOATENIFHO  BBIOMpaTh ONTUMalbHYIO (GOpMy MpelcTaBleHHs HUHpopMamuu U
WITFOCTPUPOBAThH pellacMble 3a/Ia4M HECIOXKHBIMH CXEMaMH, UarpaMMaMiy, UHOH rpadukoi u
X KOMOMHALIUSMH.

KoMMyHHKaTHUBHBIC YHUBeEPCAJIbHBIE y4eOHbIEe eliCTBHSA:

e B Xxo0l¢ 0O0CYXIeHHUS y4eOHOro Marepuajga, Pe3y/lIbTaToB J1abOpaTOPHBIX PAbOT M IPOCKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXXIaeMOH TEeMBl W BBICKA3bIBATh HJICH, HAIlCJICHHBIC Ha
pelLIeHne 3a/1a41 U MOJAep:KaHue OJ1aroKesaTeIbHOCTH OOIIECHUS;



COIIOCTABJIATh CBOW CYXKJCHHS C CYXICHHSAMH JPYI'HX YYaCTHHKOB JUaliora, OOHApy>KUBAaTh
pas3invue v CXOJICTBO TO3UIIHIA;

BBIpaXkaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMMCHMEHHBIX TEKCTAX;

MyOIMYHO TPEJCTABIIATh PE3YJIBTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCICPUMEHTA,
HCCIIEIOBAaHUS, TIPOCKTA);

MOHUMATh W HWCIOJB30BaTh INPEUMYIIECTBA KOMAHIHOW W WHIUBHIYaJIbHOM pabOThl mpH
PEIICHUY KOHKPETHOW (YU3NYECKON TIPOOIIECMBI;

NPUHUMATH 1€ COBMECTHOM JESITETbHOCTH, OPTaHU30BBIBATH JACUCTBUS MO €€ JTOCTHKEHHIO:
pacupenensiTh poyid, OOCYXAaTh MPOIECChl M PEe3yNbTaThl COBMECTHOH paboThl, 0000mIaTh
MHEHUS HECKOJIBKUX JTFO/ICH;

BBITIOJIHSITH CBOKO 4acTh PabOThI, JOCTUTAs KAYECTBEHHOTO PE3yJIbTaTa [0 CBOSMY HAIPaBIICHUIO
Y KOOPJMHUPYSI CBOM JACUCTBHS C IPYTUMH WIICHAMH KOMaH]IbL;

OIICHMBAaTh KAa4ye€CTBO CBOCTO BKJIaJa B OONIMI MPOAYKT MO KPHUTEPHUSIM, CaMOCTOSITCIHHO
c(hOpMyJIMPOBaHHBIM YYACTHHUKAMH B3aHMOICHCTBUSI.

PerynsiTuBHbIe YHMBepcaJibHbIe y4eOHbIe JeHCTBUA
Camoopranu3aums:

BBISBIISITH TMPOOJIEMBbl B KM3HEHHBIX M YYEOHBIX CHTyalUsiX, TPEOYIOMIMX JUIS pEIICHHS
(u3MYeCKUX 3HAHUH;

OpPHEHTUPOBATHCS B PA3JIMYHBIX IMOAXOJAX HPUHATHS pEIIECHUH (MHAMBUOYaJIbHOE, MPHUHATHE
pelIeHus B IpyIIe, NpUHITHE PEeIeHUH TPYIIIOoi);

CaMOCTOSITETIbHO COCTAaBIISATh ANTOPHTM pelleHHsT PU3MIECKON 3aJaul WK TJIaHA UCCIIETOBaHHUS
c yu€TOM UMEIOLIMXCS PEecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATb
IpeIaracMble BApUAHThI PELLICHUI;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh a/ICKBAaTHYIO OLICHKY CHTYAIlHU M TpeJyIaraTh IlaH e€ N3MECHeHNS;

OOBSICHATH MPUYUHBI TOCTIKEHUSI (HETOCTIKEHHS) pe3yIbTaToOB JIESTEILHOCTH, IaBaTh OLICHKY
NpUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTUBBI B JEATEIBHOCT (B TOM 4YHCIE B XOJ BBHIMOJHEHHS (HHU3HIECKOTO
WCCIICIOBaHUSl WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, U3MEHUBIIMXCS CHTYyalWH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYTHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa eI U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JIPYroro 4YelioBeKa B XOJE€ CIOpa WM JUCKYCCHHM Ha HAy4HYIO TeMY,
MOHUMATh MOTHBBI, HAMEPEHHUS 1 JIOTHKY JIPYTOTO;

NPU3HABATh CBOE MPaBO Ha OMIMOKY NPH pelIeHHH (PU3NYECKHX 3aj]ady WIA B YTBEPXKICHUSAX Ha
Hay4YHbIE TEMBI M TAKOE )K€ IPaBO JPYTroro.

HPEJIMETHBIE PE3YJIBTATBI

K koHIy oOyueHus B 7 Kjacce mpeaIMETHBIC pe3yJIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

HUCIIOJIB30BaTh IIOHATHUA: q)HSI/I‘IeCKI/Ie N XUMHYCCKUE SBJICHUA, Ha6J’IIO,JleHI/Ie, OKCIICPUMCHT,
MOACIb, THUIIOTE3a, CAWHUIIBI (1)I/I3I/IT-IGCKI/IX BCJIMYMUH, aTOM, MOJICKYJIa, arp€raTHbI€ COCTOSAHHA
BemiecTBa (TBEpAOE, IKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TIPSIMOIMHENHOE), TPAeKTOPHs, pPaBHOACUCTBYIOIIAs cuia, aedopmMarus
(ympyras, miacTiudeckasi), HEeBECOMOCTh, COOOIIAIONINECS COCYIBI;

pasznuuath sBieHUs (nuddy3us, TEIIOBOE IBIKEHHE 4YacTHI[ BEIIeCTBA, PaBHOMEPHOE
JIBUKCHHE, HEpAaBHOMEPHOE JIBIDKEHUE, WHEPIINS, B3AUMO/JICHCTBHE TEJI, PABHOBECHE TBEPIBIX Tell
C 3aKpeIyIEHHOW OChIO BpalleHud, Iepejiaya JaBJICHUS TBEPABIMU TENaMHU, KUIKOCTSIMHU U
razamu, aTMocqepHoe JaBieHHue, IIaBaHUE TeJ, MPEBpaIlleHHs MEXaHHYECKOW DHEPruu) Io
ONHMCAaHUI0 WX XapaKTEePHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX TaHHOE
bu3nygecKoe SBICHNUE;

pacro3HaBath MPOSBICHUE H3YYEHHBIX (DU3NUECKUX SIBJICHUHN B OKPYKAIOIIEM MHpPE, B TOM YHUCIIE
(dusnyecKue SBICHHUA B MPUPOJIC: IPUMEPHI JIBMKEHUS C Pa3IMYHBIMUA CKOPOCTSMH B KUBOW H
HEXXMBOW TPUPOJE, JCHCTBUE CHIIBI TPEHHS B MPHUPOJIE M TEXHHKE, BIMSIHHE aTMOC(HEPHOTO
JaBJICHHS HaA JKUBOM OopraHus3M, IJIaBaHUEC pI)I6, pbIyaru B TE€JIC YCIJIOBCKA, ITPU 3TOM IIEPEBOAUTH
NPaKTUYECKYIO 33/1a4y B YUeOHYIO, BBIJICISATh CYIIECTBEHHbIE CBOWCTBA (MIPH3HAKK) (PU3UUECKUX
SIBJICHUI,



OITMCHIBATh U3yUCHHBIC CBOWCTBA T U (PM3UUYECKUE SBICHHS, HCIONB3Ys (PU3NUECKHE BETHIHHBI
(macca, 00BEM, IUIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEOHsS CKOPOCTb, CHJa
YIOPYTOCTH, CHJIa TSDKECTH, BeC Tella, CHIla TPEHUs, JaBlieHHe (TBEPIOTO Tefa, )KUAKOCTH, Ta3a),
BBITANIKMBAIONIAsl CHJA, MEXaHWdeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI,
KO3(p(PUILIMEHT IOJIE3HOr0 NEHCTBUS MEXaHM3MOB, KMHETHYECKAasl W IMOTEHLMAJIbHAS SHEPIus),
OpU OIMCAHUU TPaBWIBHO TPAKTOBaTh (DU3MYECKUH CMBICT MCIIOIb3YyEMBIX BEIMYHMH, HX
0003HaYCHUSI M €AMHUIBI (PU3MUYECKHX BEIUYMH, HAXOJUTH (POPMYIbI, CBS3BIBAIOLINE AAHHYIO
GU3MUECKyI0 BEIUUUHY C JIPYTUMH BEJIIMYMHAMM, CTPOUTH Ipa)MKU HW3yYCHHBIX 3aBHCUMOCTEH
(hM3UYEeCKUX BEITUIHH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKHE SIBJICHUS M TPOLECCHl, HWCIONB3Ys MpaBHia
CIIOJKEHHsI CHJI (BIOJIb OHOW mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH ApxumMena, MpaBUio
paBHOBecHs pbiuara (0J10Ka), «30J0TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHS MEXaHUYECKON
9HEpPIrUW, IMpH OJTOM JaBaTh CJOBECHYIO (OPMYIHpPOBKY 3aKOHa M 3alUCHIBATh €ro
MaTeMaTH4YECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3MUYECKHE SBJICHUS, NMPOLECCH M CBOWCTBA TE€JN, B TOM 4YHCIE M B KOHTEKCTE
CUTyalllil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIBIATE INPUYMHHO-CIEACTBEHHBIE CBA3H,
CTPOUTH OOBACHEHHE W3 |—2 JOTrMYecKHX IIaroB C OMopol Ha 1—2 W3yYEHHBIX CBOWCTBA
bu3nUecKuX SBICHUH, GU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pewmiath pacu€THble 3a1aud B 1—2 NEeMCTBUS, HMCIONB3YsS 3aKOHBI M (OPMYJIBI, CBS3BIBAIOILUE
¢u3nuecKkue BENWYHMHBI: HA OCHOBE aHaIM3a YCIOBHS 3aJadydl 3allUChIBAaTh KPaTKOE YCIOBHE,
MOJCTABISITh (PU3MUYECKHE BETMYMHBI B QOPMYJIBI M IPOBOJUTH PACUEThI, HAXOIUTH CIIPABOYHEIC
JaHHble, HEOOXOAWMMBIC [UIA PEIICHUS 3ajJad, OLEHUBATh PEAIMCTHUYHOCTh IOTYYEHHOI
(hU3UYECKO BEITMYUHBL;

pacro3HaBath MpoOJIEMbl, KOTOPbIE MOXHO PELIMTh MPH TMOMOIIM (DU3WYECKUX METOJIOB, B
ONMCAaHWU HCCIECNOBAaHUS BBLACIATH IPOBEPSEMOE MPEAINONOKEeHUE (TCHIOTE3y), Pa3anyaTbh U
MHTEPIPETUPOBATH MOJMYUYCHHBIA PE3yNbTaT, HAXOJUTh OIIMOKU B XOJE OIBITA, N1EJIaTh BBIBOJBI
IO €ro pe3yibTaTaM;

NPOBOJMUTH OMNBITHI MO HAOMIOJICHHIO (U3MUECKUX SIBICHUH WM (U3MYECKHX CBOWMCTB TEI:
dbopMynupoBaTh IpOBEpsSEMbIC NPEANOIOKEHHUs,, COOMpPATh YCTAaHOBKY M3 HPEAJIONKECHHOIO
000pyI0BaHMsl, 3aIIMCHIBATH XOJI OMBITa U (POPMYJINPOBATH BHIBOJI,

BBHIMIOJTHATE TPSIMbIE H3MEPEHUsI PAcCTOSHUS, BpPEMEHH, Macchl Tena, 00bEéMa, CHJIBI |
TEMIIEpPaTyphl C UCIIOJIb30BAHUEM aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, 3aIMCHIBATh MOKA3aHUS
nprubOpOB ¢ yUETOM 3aJaHHOM aOCOMIOTHOMN MOTPEIHOCTH U3MEPEHUIl;

MPOBOJIUTh HCCIICIOBAHME 3aBUCUMOCTH OJIHOM (PU3UYECKOH BEIMYMHBI OT JPYrod ¢
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCHUMOCTHU IIyTH PABHOMEPHO IBIIKYLIETOCS Tesa OT
BpPEMEHHM [IBM)KEHHMs Tela, CHJbl TPEHHs CKOJBKEHHs OT Beca Tela, KadecTBa 00pabOTKH
MOBEPXHOCTEN TNl M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOUIaJM CONMPHUKOCHOBEHHUS TEJ, CHJIBI
YIPYTOCTH OT YJUIMHEHHS TPY>KUHBI, BBHITAJKUBAIONIEH CHIIBI OT 00bEMa MOrpYKEHHOW YacTH
TeJa W OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO TOTPY>KEHO TEeJ0, YCIOBUM IIJIaBAaHUS TEJ, YCIOBHA paBHOBECHS phldyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4YEOHOTO HCCIENOBaHUS, COOMpaTh YCTAaHOBKY M BBINOJHATH
U3MEpEeHHs, Cileqys NpPeIJIOKCHHOMY IUlaHy, (HUKCHPOBaTh Ppe3yJdbTaThl IOJYyYEHHOU
3aBHCUMOCTH (DU3NYECKUX BEJIMYHMH B BUAE MPEJIOKCHHBIX TaOJIUI U IPpaMKOB, A€IaTh BBIBOJBI
0 pe3yJbTaTaM HCCIEeOBAHNUS;

NPOBOJNUTH KOCBEHHbBIE M3MEPEHUSl (PU3NYECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPAOTO TENa, CUIAa TPEHUS CKOJIBXKEHMS, JaBI€HHE BO3/1yXa, BBITAJKMBAIOLIAS CHIIA,
JieficTByIOMAs Ha TOTPYKEHHOE B KUAKOCTH TENO, KO3Q(UITMEHT MMONIE3HOTO JCHCTBHSI TIPOCTHIX
MEXaHU3MOB), CJeys IMPeIOKEHHON WHCTPYKIIMU: TPU BBIMOJHEHUH W3MEpPEHHH COOUpaTh
9KCIEPUMEHTANIBHYIO YCTAHOBKY M BBIYHCIIATH 3HAUEHUE HCKOMOW BEITMUUHBL;

coOJII0IaTh TIpaBUIIa TEXHUKH 0€301acHOCTH MpU paboTte ¢ 1abopaTopHbIM 000PYIOBaHUEM;
yYKa3bIBaTh MPUHIUIBI JEHCTBHA NPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIONINECs] COCYIbl, OapOMETp, pbluar, MOJBWXKHBIH M HEMOJBIKHBINA OJIOK,
HaKJIOHHAs TIOCKOCTB;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YYCHHBIX NPUOOPOB M TEXHMYECKHUX YCTPOHCTB C
Omopo Ha WX oOmnucaHus (B TOM 4YHCIE: MOJIIMITHUKHA, YCTPOWCTBO BOJOIPOBOA,
THIIPABIMUYECKU Mpecc, MaHOMETpP, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp), HCIOJIB3Ys



3HaHUS O CBOWCTBaX (PHU3MYCCKHX SIBICHHH ¥ HEOOXOIUMBbIE (QU3MUYECKHEe 3aKOHBI WU
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOIUTh MHMOPMAIUI0 O MPUMEPax) MPAKTHUYESCKOTO HCIOJIb30BAHUS
(U3MYECKUX 3HAHUN B MIOBCEHECBHOM JXU3HHU TSl 00ecTieueHus 0€30MaCHOCTH MPU OOpaICHUH C
npuOOpaMu W TEXHHYECKUMH YCTPOHCTBAMH, COXpPAHEHHS 370POBbsI M COONIONEHUS HOPM
HKOJIOTHUYECKOTO TTOBEIEHUS B OKPYKAIOIIECH CpeIe;

OCYIIECTBIATH OTOOP HMCTOYHUKOB WH(popMmanmu B MHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
MTOMCKOBEIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHWUM W TYTEM CpaBHEHUS pPa3IMIHBIX
WCTOYHHKOB BBIAETATh MHOOPMAIMIO, KOTOpas SBISETCS MPOTHBOPEYHMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONb30BaTh TMPH BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAyYHO-TIOMYJSIPHYIO JUTEpaTypy
(U3MYIECKOro CONEp)KaHUs, CIPAaBOYHBIE MAaTepUaNbl, PECypchl ceTH VHTepHeT, BIajeTh
npuéMaMy KOHCIICKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HMHOOpPMALUU W3 OJHOW 3HAKOBOW
CUCTEMBEI B JIPYTYIO;

co31aBaTh COOCTBEHHBIE KPATKHE MMCEMEHHBIE M YCTHBIE COOOIICHNS HA OCHOBE 2—3 MCTOYHHUKOB
nHpopMaIy (HU3MIECKOTO CONIEPKaHMs, B TOM YHCIE MyOJMIHO IeJaTh KpaTKhue COOOIIEHUS O
pe3yiabTaTax IMPOCKTOB HWIIN y‘Ie6HI>IX HCCJIGI[OBaHHfI, Impyu 3TOM TIPaMOTHO HUCIIOJIL30BATh
W3YYeHHBIA TOHATUHHBIN amnmapaT Kypca (QH3UKH, COMPOBOXKAATH BBICTYINICHUE MPE3EHTAIHEH;
MIPH BBITIOJTHEHUH YYEOHBIX MPOEKTOB W MCCIEAOBAHUHN paclpeleNaTh 00S3aHHOCTH B TPyIIE B
COOTBCTCTBUMU C IIOCTABJICHHBIMH 3aJadyaMH, CJICAUTH 3a BBIIIOJHCHHUCM IlJIaHa HeﬁCTBHﬁ,
aZICKBATHO OLICHUBATH CO6CTB€HHI>II\/'I BKJIa[ B JACATCIIbHOCTDb TpYyIIlbI, BBICTPpAaNBAaTh
KOMMYHHKAaTHBHOE B3aNMOJICHCTBHE, YIUTHIBAs MHEHHE OKPYKAOIUX.

K xoniy oOy4yenus: B 8 kiacce mpeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)KaTh

c(OpMHUPOBAHHOCTH y 00YYAIOIIUXCS] YMEHUH:

UCIIOIB30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBHKEHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSHHMSI BEIIECTBA, KPUCTAJUINYECKME U aMop(HbIE Tejla, HACBHIIICHHBIA H
HEHACBHIIEHHBI Map, BIaKHOCTb BO3JyXa, TeMIlepaTypa, BHYTPEHHsSI B3HEprus, TEMJIOBOMH
JIBUTATEIb, 3JEMEHTApPHBIM JJIEKTPUUECKUN 3apsf, dJIEKTpUYEecKoe II0Jie, MPOBOJHUKUA U
JTUDIIEKTPUKY, TOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

paziuuaTh ABJEHUS (TEIJIOBOE paclIMpeHHe W cxaTue, TeIlvlonepeayda, TEIIOBOE paBHOBECHE,
CMayMBaHHE, KaMWUIAPHBIE SBIEHUS, HMCIApeHWe, KOHAEHCAIUs, IUIaBJIEHUE, KPHCTAJUTN3aLus
(oTBepaeBaHue), KHUIIEHHE, TerJlonepeaada (TEIUIONPOBOAHOCTh, KOHBEKLHS, H3IIyueHHE),
WIEKTPU3alUs TEJ, B3aUMOACHCTBUE 3apsioB, ACHCTBUSA UIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJECUCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJIA Ha NMPOBOAHHUK C TOKOM,
3JIEKTPOMArHUTHAsT MHIYKLHMS) MO ONMCAHUIO MX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (DU3NYECKUX SBICHUI B OKPYKAIOIIEM MHUpPE, B TOM YHUCIIE
¢du3nueckue SBICHUS B TPHUPOJIC: TMOBEPXHOCTHOE HATSHKEHHWE W KalMWUIAPHBIC SBICHUS B
npupoje, KpUCTAUIBI B pupoae, n3nydeHune ConHIa, 3aMep3aHrie BOJOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHe POCHI, TYMaHa, UHEs, CHera, 3JIeKTPHUUECKHE SIBIICHUS B aTMoc(depe, DIIEKTPUIeCTBO
JKUBBIX OPTraHU3MOB, MAarHUTHOE IoJie 3eMiH, Jpeid MOI0COB, POJIb MAHUTHOTO TOJS JUIs
JKU3HHU Ha 3emile, MOJISIPHOE CHSIHUE, TIPH 3TOM IEPEBOANTH NMPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICJISAThH CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKHM) (PU3NUECKUX SIBICHUIL;

OTMCHIBATh U3YUYCHHBIE CBOMCTBA TN U (PU3NYECKUe SIBICHHS, UCTIONB3YsI (PU3HYECKUE BETNINHBI
(TeMnepaTypa, BHYTPEHHSISI SHEPTHUsl, KOJIWYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BELIECTBA,
yIenbHas TEIUIOTa IUIABJICHMs, YJeldbHas TemoTa MapooOpa3oBaHusi, yIelbHas TeIoTa
CropaHusi TOIUIMBA, KOID(OUIMEHT IMOJIE3HOTO JCHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3JyXa, OJIEKTPUUECKAW 3apsi, CHia TOKa, OJJEKTPUYECKOE HaINpsHKeHHE,
COIIPOTHBJICHUE TPOBOJHKKA, YAEJIbHOE CONPOTHBIEHHE BELIECTBA, pPadOTa M MOLIHOCTb
INEKTPHYECKOTO TOKA), TIPU ONHCAHWUM [PABWIBHO TPAaKTOBaTh (U3UYECKUI  CMBICKT
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYCHHS U SMHUIBI (PU3NUECKUX BEIUYNH, HAXOTUTH (OPMYIIHI,
CBSI3BIBAIOINE JAHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOHUTH TpauKH
M3yYEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEINYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PUIUUECKUE SIBICHHUS W TPOIECCHI, HCIIONB3ys OCHOBHEIC
TIOJIO’KEHUST MOJIEKYJISIPHO-KUHETHYECKOW TEOPUHN CTPOEHUS BEIECTBA, MPUHIIMII CYTIEPIO3UIINN
noJjei (Ha KauyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsana, 3akoH Oma il ydacTka Lem,



3akoH Jlkoyms—JleHma, 3aKkOH COXpaHEHHS DJHEPruH, TIPU OTOM JaBaTh CIOBECHYIO
(bOopMyJIMPOBKY 3aKOHA W 3aIUCHIBATH €0 MATEMATUYECKOE BBIPAKCHHE;

OOBSICHATh (pU3MYECKHE TPOLECCH W CBOMCTBA Ted, B TOM YHCIE€ M B KOHTEKCTE CHUTyaluid
MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHe W3 1—2 JOTMYECKHWX IIaroB ¢ OMOpod Ha |—2 M3y4eHHBIX CBOWCTBA (PHU3NIECKUX
SIBJICHHUH, (DU3UIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a1aud B 2—3 JEMCTBUS, HCIONB3yS 3aKOHBI M (OPMYIIBI, CBS3BIBAIOIINE
¢u3rdyecKkre BETMYMHBL: HA OCHOBE aHAlM3a YCJIOBHS 3a7jadd 3alHCHIBATh KPaTKOE YCIIOBHE,
BBISBIISITH HEJOCTAaTOK JAHHBIX JJISl pEIIeHHWd 3a/ladyd, BHIOMpaTh 3aKOHBI U (OPMYIIBL,
HEOOXomuMble IIsl €€ pelieHHs, MPOBOJAUTH PacyéThl M CPaBHHBATh MOIYyYEHHOE 3HAYCHHE
¢du3nUecKoi BENMMYNHBI C U3BECTHBIMU JaHHBIMUY;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH IMOMOIIM (U3NIECKHX METOIOB,
UCIOJIB3ysl ONHCAHME HCCIEAOBaHUS, BBIACIATH IPOBEPSAEMOE IPENION0KEHHE, OLICHUBAThH
MIPABUJIBHOCTh NOPsI/IKa MPOBEACHUSI HCCIEIOBAHNS, 1€TaTh BHIBOJIBL;

MPOBOJUTEH OIBITHl TIO HAOMIOACHHWIO (U3MYECKUX SBICHUH WM (DU3MYECKUX CBOMCTB Tem
(KamusipHBIE  SIBIICHUS, 3aBUCHMOCTH JaBIICHHWS BO3IyXa OT €ro o0bhEMa, TemIepaTypsl,
CKOPOCTH TIpoOllecca OCThIBaHMS W HarpeBaHus INPU M3IYYEHHH OT LBETa H3ITydarolei
(morumomaromieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOABI OT TEMIIEPATyphl KHUIKOCTH U
TUIOMIAIM €€ TIOBEPXHOCTH, JJIEKTPU3allMs Tel W B3aUMOJCHCTBHE JIIEKTPUUYECKUX 3apsjioB,
B3aMMOJECHCTBUE IIOCTOSHHBIX MAarHWTOB, BHU3yaJH3allsl MAarHUTHBIX TIOJIe TOCTOSHHBIX
MarHuToB, JEHCTBHS MarHUTHOTO IOJIA HAa MPOBOJHHK C TOKOM, CBOMCTBa 3JIEKTPOMAarHmra,
CBOMCTBA  DIEKTPOJBUTATENS  TOCTOSIHHOTO  TOKa):  (OpMyITHUpOBaTh  IPOBEPSEMbBIE
NPEAIOJIOKEHHS, COOMpaTh YCTaHOBKY W3 TPEAJIONKECHHOTO OOOPYAOBAHHS, OIUCHIBATH XOJ
ombITa M GOPMYITHPOBATH BEIBOIBI;

BBITIONHSTH TPSMbIE H3MEPEHUS TEMIIEPaTyphl, OTHOCUTEIFHON BIIAYKHOCTH BO3AyXa, CHJIBI TOKA,
HaNPsOKEHUSI C WCTOJIB30BAHWEM aHAIOTOBBIX IMPHOOPOB M JATYMKOB (PU3WYECKUX BETHYHH,
CPaBHHMBAThH PE3yJIbTaThl H3MEPEHUI ¢ YUETOM 3aJaHHOHN aOCOIOTHOM MOTPEIITHOCTH;

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJIHOW (PU3UYECKOH BEIMYMHBI OT JPYyrod ¢
WCTIOJB30BaHUEM TIPSIMBIX H3MEPEHUH (3aBUCHMOCTH COTIPOTHUBIICHHSI IIPOBOTHHUKA OT €T0 JIJTHHEI,
TUTOIIA/IA TONEePEeYHOI0 CEYEHHsI W YAENbHOTO COMPOTUBJICHMS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, WAYIIETO 4Yepe3 MPOBOJHMK, OT HANpsKEHUs Ha MPOBOJHUKE, HCCIEIOBaHME
MOCIIEIOBATENIEHOTO M TAPAJLIEEHOTO COSMHEHNH ITPOBOJIHUKOB): TDIAHUPOBAThH UCCIIEIOBAHNE,
coOMpaTh YCTAaHOBKY W BBIMIONHATH M3MEPEHUS, CIEMys MPEIOKEHHOMY IUIaHy, (PUKCHPOBaTh
pe3ynbTaThl MOJNYYCHHOW 3aBHCUMOCTH B BHUJAE TaOiWil U TIpadUKOB, JeNaTh BBIBOIBI IO
pe3ynbTaTaM UCCIIeIOBAHMUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPeHUs] (PU3NUECKUX BeNWYHWH (yIeNbHAs TETUIOEMKOCTH BEIIECTBa,
COTIPOTHBJICHHE TMPOBOJHMKA, paboTa M MOIIHOCTh DJEKTPUYECKOTO TOKa): IUIAHMPOBATH
U3MEpEeHHsl, COOMPaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, CIeIys MPEJIOKEHHOW WHCTPYKLUH, U
BBIUMCIISITh 3HAYCHHUE BEJTMYUHBL;

coOJII0IaTh TIpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTte ¢ 1abopaTopHbIM 000pYIOBAHUEM;
XapaKTepU30BaTh MPHUHIMILI JACHCTBHS HM3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OTOpOH Ha WX ONMHCAHWA (B TOM YHCIE: CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas
TypOWHA, aMIepPMEeTpP, BOJBTMETP, CUYETUHK DIIEKTPUUECKON 3HEPTHH, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHl (IIPUMEPHI), AIIEKTPUYECKUE MPEIOXPAHUTEIH,
3IIEKTPOMArHUT, BJIEKTPOJBUTaTeNlb IMOCTOSHHOIO TOKA), HCIIOJB3Ysl 3HAaHMA O CBOMCTBax
¢bu3nUecKuX SBICHUH U HE00X0AUMbIe (prU3nUIecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTbIE TEXHWYECKHE YCTPOWCTBA M M3MEPHUTEIbHBIE MPUOOPHI 1O CXeMaM MU
CXeMAaTUYHBIM pHUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, TIICUXPOMETP, THTPOMETP,
JBUraTellb BHYTPEHHETO CTOPaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl AIEKTPUUECKUX
Henei ¢ MmocieAoBaTeNbHBIM U MapajuIeIbHBIM COEAMHEHHWEM 3JIEMEHTOB, pas3iindas yCIOBHBIE
0003HaYEHNS HIIEMEHTOB AIIEKTPHUECKUX LIETeH;

MPHUBOJUTH MPUMEPHl (HAXOMUTh WH(OPMAIUIO O MPUMEPAx) MPAKTHYECKOTO HCIOIb30BAHUS
($u3NUeCKUX 3HaHUH B MIOBCEJHEBHOM KU3HU [T oOecrieyeHns: 6e30MacHOCTH IpH OOpallieH!H ¢
npuOOpaMu W TEXHHUYECKUMH YCTPOHCTBAMH, COXpPAHEHHS 370POBbsI M COONIONEHUS HOPM
9KOJIOTMYECKOTO TTOBEICHHUS B OKPYIKaIOIIeH cpene;



OCYILIECTBIIATh TMOWCK WHpOpManuu (uzmdeckoro cojaepkanuss B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAaHUH W TyTEM CpaBHEHHUS JOMOJHUTENBHBIX HCTOYHHUKOB BBIACTSATH
UHGPOPMAITUIO, KOTOpAs SBJISICTCS MPOTUBOPSUYMUBOMN UM MOXKET OBITh HEJIOCTOBEPHOI;
UCTIONb30BaTh TMPH BBIIOJHEHWM Y4YEOHBIX 3aJaHUN  HAyYHO-TIOMYJSIPHYIO JUTEpPaTypy
(U3MYIECKOr0 CONEp)KaHUs, CIPABOYHBIE MAaTepUaNbl, PECypchl ceTHm VHTepHeT, BIajeTh
npuéMaMy KOHCIEKTHUPOBaHHS TeKCTa, MpeoOpa3oBaHus HHOOpPMAIWW W3 OJHOW 3HAKOBOH
CUCTEMBEI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE H KPATKHE YCTHBIE COO0MEeH s, 06001mas nHpOpMAaITHIO 13
HECKOJIbKMX HWCTOYHHKOB (PH3UYECKOTO CONEp)KaHWUS, B TOM YHCIE MyOIMYHO TMPEACTaBIATH
pe3yabTaThl TPOCKTHOW WM HMCCICHOBATEIIbCKON JIEATSNIBHOCTH, TPU 3TOM TI'PaMOTHO
UCIOJb30BaTh M3YYCHHBIM MOHATHHUHBIA anmapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIUICHUE
Mpe3eHTalue;

NP BBIMIOJHCHUN YYEOHBIX MPOCKTOB M HCCIICIOBAaHUN (DU3MYSCKUX MPOIIECCOB PaCHpPEACIiTh
00513aHHOCTH B TPYIIIIC B COOTBETCTBUU C MIOCTABJICHHBIMH 33J]a4aMU, CICIUTh 32 BBIMOJHCHUEM
TUTaHa JEeWCTBUH W KOPPEKTHPOBATh €ro, ajeKBaTHO OIEHWBaTh COOCTBEHHBIH BKJIAl B
JIeSITeIbHOCTD TPYIIIHI, BEICTPanBaTh KOMMYHHUKAaTHBHOE B3aMMOJIEHCTBHE, TIPOSBIISISI TOTOBHOCTD
pa3pemaTh KOHQIUKTHI.

K xoHiy o0y4yenus: B 9 kiacce IpeJMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE NOJKHBI OTPAXKaTh

c(hopMHUPOBAHHOCTh y 00YUJAIONTUXCS YMEHUH:

HCIIOJIB30BaTh MOHATHS: CUCTEMA OTCUETA, MATEPUAIIbHAS TOYKA, TPAEKTOPHSI, OTHOCUTEILHOCTb
MEXaHUYECKOT O JIBWKEHUS, nedopmarust (ynpyrasi, T1acTu4eckas), TpPEHHUE,
LEHTPOCTPEMHUTEIIEHOE YCKOPCHHE, HEBECOMOCTb M NEpPerpy3KH, LEHTP TSDKECTH, aOCOIIOTHO
TBEPIOE TENO, ISHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHMUECKHE KOJeOaH!sl U BOJIHEI,
3BYK, HHPPA3BYK M YJIBTPa3BYK, DJICKTPOMATHUTHHIC BOJHBI, IIKaja AJIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U NAIBHO30PKOCTb, CIIEKTPHI MCITyCKAHUS U IOTJIOIIEHUs, anbda, Oera- u
ramMma-u3Iy4eHusl, U30TOIb, SIAEPHAs YDHEPTeTHKA;

paziauuaTh  SABJIEHHMA (paBHOMEpPHOE U  HEPAaBHOMEpPHOE TMpPSMOJIMHEWHOE  JIBHKEHHE,
PAaBHOYCKOPEHHOE IpPAMOIMHEHHOe JABMXKEHHE, CBOOOJHOE IIaJeHUE Tel, PABHOMEPHOE
IBIDKEHHE II0 OKPY)KHOCTH, B3aHMMOJEHCTBHE TeJ, PEAaKTHBHOE [BHXXCHHUE, KoJeOaTeIbHOe
JOBIDKEHHE (3aTyXalollde U BBIHYXACHHBIE KOJeOaHUs), pPE30HAHC, BOJHOBOC JBIKCHHE,
OTpa)KCHHE 3BYyKa, IPSIMOJIMHEWHOE DPACIPOCTPAHEHUE, OTPaKCHHE M IIPEIIOMIICHUE CBETa,
MIOJITHOE BHYTPEHHEE OTPAKEHHE CBETa, PasjioKEHUEe OeJIoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPANBHBIX IIBETOB, AMCIEPCHS CBETA, €CTECTBEHHAs DPAaJUOAKTHBHOCTb, BO3HHKHOBEHHE
JIMHEMYaTOro CIEKTPa U3TyYeHHs ) 110 ONMCAHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh NPOSBICHUE HM3YYEHHBIX (DU3NYECKUX SBJICHUH B OKpYXamoomeMm Mupe (B TOM
yrcie (Qu3nYecKre SBICHUS B MPHUPOJC: MPIINBBI U OTIMBBI, JBIKeHHE IiaHeT COTHEYHOMH
CHUCTEMBI, PEaKTUBHOE JBI)KCHHE JKUBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPACEHNE, CEHCMHMUYECKHE BOJHBI, I[yHaMH, 3XO, LBETA TeJ, ONTHUYECKHE SIBICHUS B
npupoje, OWONOTHMYECKOe JEHCTBHE BWAWMOIO, YIBTPa(QHUOIETOBOTO W PEHTTEHOBCKOTO
W3JTy4YeHWH, ECTeCTBCHHBIH paJMOaKTHBHBIM (OH, KOCMUYECKHE JIY4YH, pPaJHOaKTHBHOE
W3IYyYEHHE NPHPOJHBIX MHUHEPAJOB, AECHCTBUE paJHOAKTUBHBIX H3Iy4YEHHM Ha OpraHusMm
YeJI0BEKa), P 3TOM NEPEBOJUTH NPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIIEIAThH CYLIECTBCHHbIC
cBOMCTBa (pU3HAKH) GUINUECKUX SBICHUIA;

OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeJ U (hU3NYECKUe SIBICHUS, UCTIONB3YsI (pU3nYecKre BETNYNHBI
(cpenHsii W MrHOBEHHas CKOPOCTb Teja IpH HEPABHOMEPHOM [BIDKEHHH, YCKOPEHHE,
IepeMELICHNE, IyTh, YIJOBash CKOPOCTb, CHJla TPEHMs, CWJIA YIPYTOCTH, CHJIA TSKECTH,
YCKOpEeHUe CBOOOJHOIO IaJeHHs, BEC TeJla, UMILYJIbC Tejla, MMITYJIbC CHJIbI, MEXaHU4YecKas
paboTa M MOIIHOCTb, MOTCHHMANbHAS SHEPTHs Tella, MOTHSATOrO Haj TOBEPXHOCTHIO 3EMIIH,
MOTEHIUAJIBHASI SHEPIUs CXKATOW NPYKUHBI, KMHETUYECKAs HDHEPrusi, MOJHAs MEXaHW4YecKas
9HEprus, MEepUoJ]] U 4YacToTa KoJieOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKAa3aTelb MPEJOMIICHUS Cpelbl), MPH ONKCAaHWU TNPaBHIBHO TPAKTOBATH
(GU3NYECKUIl CMBICT MCIOJIB3YEMBIX BEIWYHMH, 0003HAYEHUS U €AWHUIBI (PU3UUYECKUX BEITHUYHH,
HAaXOAWUTHh (OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (U3MYECKYI0 BEIMUYHMHY C JIPYTHMH BEIMYHHAMH,
CTPOUTH rpaKN U3YUCHHBIX 3aBUCUMOCTEH (QH3MUYECKHX BEIMYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UUYECKUE SBICHUS W MPOLECCHl, HCHONB3YS 3aKOH
COXPAHEHUsI SHEPIHM, 3aKOH BCEMHMPHOIO TATOTEHMSI, HNPHUHLHUII CYNEPHO3ULUU CUJ, IPHUHLIMII



OTHOcUTeNbHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHBI OTPAKCHUS
U TPEJIOMJICHHSI CBETA, 3aKOHbl COXPAaHEHMS 3apsiloBOIO M MAacCOBOIO 4YHCEN INPH SACPHBIX
peakuusx, MpU OTOM JaBaThb CJOBECHYI0 (OpPMYNHMPOBKY 3aKOHA U 3alHCHIBATH €T0
MaTeMaTHYeCKOe BBIpaKEHHE;

OOBSICHATH (PU3HMUYECKHE NPOLECCHl U CBOICTBA TEl, B TOM YHUCIE€ M B KOHTEKCTE CUTyalui
IPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CICACTBCHHBIE CBS3U, CTPOUTH
o0bsicHeHHe W3 2—3 JIOTMYECKHX ILAroB ¢ OMOpoil Ha 2—3 W3yYEHHBIX CBOWCTBA (DU3NYECKUX
SIBJICHUH, (DU3UIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemats pac4€THbIE 3a1a4n (ONHUPAIOIINECs Ha CHCTEMY U3 2—3 ypaBHEHHUH ), HCIIONB3YS 3aKOHBI U
¢dopmynbl, cBs3bIBalOMME (QU3MYECKHE BEIUYMHBI: HA OCHOBE aHaiW3a YCIOBUS 3a1aud
3alUCBIBATh KPaTKOE YCIIOBHE, BBISBIATH HEJOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBl M (OPMYJIbl, HEOOXOOUMbIE JUIS PELICHUS, IPOBOAUTH pacuéTbl M OLEHUBATh
PEaTMCTUYHOCTD MOJyYEeHHOTO 3HAYCeHUS (PU3MYECKO BEIMYHMHEI,

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIINTh HpH HOMOIIM (U3NYECKUX METONOB,
UCIIONIB3YSl ONMCAaHHE HCCIENOBAaHMs, BBIACIATH IPOBEPSIEMOE MPEANONOKEHNE, OLICHUBATh
NPaBWIBHOCTh TIOPAJKA IPOBEACHUS MCCIECNOBAHMS, JAElaTh BBIBOABI, WHTEPIPETUPOBATH
pe3ybTaThl HAOIOJCHUH U OIIBITOB,

IPOBOAMTE OIBITEI MO HAOMIONCHHIO (U3UYECKUX SBICHUH WM (U3UUECKUX CBOMCTB Tel
(u3yuenue BTOpOro 3akoHa HpBIOTOHaA, 3aKOHA COXpPaHEHHUs] >HEPrUM, 3aBHCUMOCTb IEpHOAA
KoJIeOaHU PYKMHHOTO MasiTHUKA OT MaccChl rpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJbIX KoJieOaHWH, MPSMOJIMHEHHOE pacIpoCcTpaHEeHHEe CBETa, pa3iokeHHe Oeroro
CBETa B CIIEKTP, U3YUE€HHE CBOICTB M300paXCHUS B IJIOCKOM 3€pKaje U CBOWCTB M300paskeHUS
npeaMeTa B cOOMparolel JIMH3e, HaONMI0ICHUE CIUIOIIHBIX U TMHEHYAThIX CIICKTPOB U3JIY4YCHHU):
CaMOCTOSITETIbHO cOOMPATh YCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OpYAOBaHHMS, OMUCHIBATE X0/
OTIBITA M €r0 Pe3yJbTaThl, (OPMYIHPOBATH BHIBOIHL;

NPOBOANUTE IPU HEOOXOAMMOCTH CEPHIO IMPSMBIX H3MEPEHUH, ONpEeAeisis CpedHee 3HaueHHe
u3MepsieMOH BeTMYUHBI ((POKYCHOE PAaCCTOSHHE COOMpPAIOILIEeH JIMH3bI), 00OCHOBHIBATH BBIOOD
croco0a u3MepeHus (M3MEPUTEIBHOTO IPUOopa);

NPOBOJMTH HCCIECIOBAHUE 3aBHCHUMOCTEH (M3MUYECKHX BEJIMYMH C HCIOJIB30BAHUEM IPSMBIX
M3MepeHHH (3aBUCHUMOCTh MYTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JBIKEHUH 0e3 HadalbHOW
CKOpOCTH, II€pHUOaa KOHCG&HI/Iﬁ MAaTeMaTU4YC€CKOTO MasATHUKA OT MJIMHBI HUTHU, 3aBUCUMOCTHU yIJia
OTpPaKeHMsI CBETa OT yIyla HaJeHWs W yrja NpeioMJICHUS OT yrja MajJeHus): IJIaHupOBaTh
UCCIIeIOBAaHNE, CAMOCTOSITENIbHO COOMpaTh yCTAaHOBKY, (DMKCHUPOBATH PE3YJIBTAThl MOJyYEHHOU
3aBUCUMOCTHU (1)I/I3I/I‘IGCKI/IX BCJINYHH B BUIC Ta6JII/IH u I‘paq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM
UCCIIe/IOBaHNS;

NPOBOJMUTH KOCBEHHbIE H3MEPEHUs (PU3NUECKUX BEJIWYMH (CPEIOHSISI CKOPOCTh U YCKOPEHHE Teja
NpU PaBHOYCKOPEHHOM JIBHKCHUH, YCKOpEHHE CBOOOJHOTO TMajeHUs, >KECTKOCTh TPY>KUHBI,
K03 PUIIMEHT TpeHHsT CKOJBbKEHHS, MEXaHW4yeckas pabdoTa W MOIIHOCTb, YacTOTa U TIEPHOJ
KoJIeOaHUIl MaTeMaThdeckoro M NPYKMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparouen
JMH3BI, PaJMOaKTUBHBIN (POH): TUIAHMPOBATH M3MEPEHHUs, COOUPATh JKCIEPUMEHTATBHYIO
YCTAaHOBKY W BBIIIOJIHATE U3MEPCHUA, CIICAYSA HpeI[J'IO)KeHHOﬁ HWHCTPYKIMH, BHIYUCIIATH 3HAYCHUC
BEJIMYMHBl M AaHAJIM3UPOBaTh IOJYyYEHHbIE PE3yJIbTaThl C Y4YETOM 3aJaHHOH IOrPEemIHOCTH
U3MEPEHU;

coOJII0IaTh TIpaBUIia TEXHUKK 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;
pasin4yaTh OCHOBHBIE TNPH3HAKH HW3YyYEHHBIX (QHU3MYECKHX MOAEJIeH: MarepuasbHas TOYKa,
abCoIIIOTHO TBEPAOE TENO, TOUEUHBIH UCTOUHUK CBETA, JIy4, TOHKas JIMH3A, IUTAHETapHAas MOJIENb
aToma, HyKJIOHHAsi MOJIeNIb aTOMHOTO SI7Ipa;

XapaKTepH30BaTh MPHUHIUIBI JEHCTBUS HM3YYCHHBIX HPUOOPOB M TEXHMYECKHUX YCTPOHCTB C
OMopoH Ha MX OMHMCAaHUs (B TOM 4YHCJE: CHHIOMETp, AATYMKH IOJOKEHHs, PacCTOSIHUS H
YCKOPEHHs, pakera, 5XOJOT, OYKH, IEpHCKOol, (QoToanmapar, ONTHYECKHE CBETOBOJIEI,
CIIEKTPOCKOII, JTO3UMETP, Kamepa BuibCOHA), WCMONB3ysS 3HAHUA O CBOWCTBaX (PH3UIECKUX
SBJICHUH U HEOOXOUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMaTH4YHbIE PUCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOKUCTB,
U3MEPUTENHHBIX TPUOOPOB ¥ TEXHOJIOTHYECKHIX TPOIIECCOB MPH PEIICHUH YIeOHO-TTPAKTUIECKUX
3aJa4, ONTUYECKUE CXEMBI JJISi IOCTPOCHUSI N300paKEeHUI B TUIOCKOM 3epKalie M COOHMparoIeit
JIMH3E;



3.

MPUBOANTH MPHUMEPH (HAXOAUTh WH(GOPMAIUIO O TMPUMEpPAx) MPAKTHUECKOTO HCIOIB30BaHUS
(bU3NYECKUX 3HAHUI B MIOBCETHEBHOM XKU3HU IS 0OecTiedeHnsl Oe30MacHOCTH TIPU OOpAIlleHUH C
npuOopaMu W TEXHUYCCKUMH YCTPOHCTBAMH, COXPAHCHHS 370POBbsi U COOJIIOJICHUS HOPM
3KOJIOTMYECKOTO MTOBEICHUS B OKpYIKarolLIel cpene;

OCYIIECTBIATH MOUCK MHpOpManmu (HU3HUECKOTo conxepkaHusi B MHTepHeTe, caMOCTOATEIHHO
(hopMynupysl TOMCKOBBINA 3alpOC, HAXOAWTH IyTH OMpEAeNIeHUS TOCTOBEPHOCTH MOJIYYCHHOM
UHGOPMAITUH Ha OCHOBE MMCIOLIUXCS 3HAHUH U JIOMOJHUTEIBHBIX HICTOYHUKOB;

WCTIONB30BaTh MPH BBIIOJHEHUHM Y4YeOHBIX 33/JlaHUi  HAyYHO-TIOMYJSIPHYIO JIHTEPaTypy
(U3MYIEeCKOro CONEp)KaHUs, CIPABOYHBIE MAaTepUaNbl, PECypchl ceTHm VHTepHeT, BIaJeTh
npuéMaMy KOHCIICKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HMHOOPMALUU W3 OJHOW 3HAKOBOU
CHCTEMEI B IPYTYIO;

CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIEHHWS HAa OCHOBE HWH(OpPMAINH U3
HECKOJIbKMX WCTOYHUKOB (PU3UYECKOTO COACPKAHUS, MMYyOJUYHO TMPEACTABIATh PE3yJIbTaThl
MPOCKTHOM WJIM HCCIENAOBATEIBCKON MEATEeIbHOCTH, MPU 3TOM TPaAaMOTHO HCHOJIB30BATh
W3YYEHHBIA TTOHATUIHBIN ammapaT n3y4aeMoro pasjena GU3NKA U CONPOBOXKIATH BHICTYILICHUE
Mpe3eHTanreil ¢ yaéToM 0COOCHHOCTEH ay TUTOPHH CBEPCTHHUKOB.

TemaTnueckoe NJIAHUPOBAHUE € YKa3aHHEM KoOJIH4YeCTBA YacCoB, OTBOAMMBLIX Ha

YCBOEHHE KaX/A0il TeMbl U BO3MOKHOCTH HMCIIOJIb30BAHUA JIEKTPOHHBIX (LHU(POBBIX)
o0pa3oBaTe/IbHBIX PecypcoB

7 Knace
Ne HaumenoBanue KosmnuecTBO Yacon DJIeKTPOHHBIE
n/n pa3iesioB U TeM Bcero | KonTpoabnbie | [IpakTuueckue (uudposbie)
NPorpamMmbl padoThI paéoThI o0pa3oBaTeJIbHBIC
pecypchbl
Paznen 1. ®u3uka u e€ poJib B IO3HAHUHM OKPY’KAIOLIEro Mupa
1.1 | ®uswuka - HayKa o 2 bubmmorexa [IOK
MPUPOJIC https://m.edsoo.ru/7f416194
1.2 | ®usnueckue 2 1 bubmunoreka IIOK
BEJTHUYHHEI https://m.edsoo.ru/7f416194
1.3 | EcrecTBeHHOHaYYHBIN | 2 1 bubnuoreka LJOK
METOJI TO3HAHUS https://m.edso0.ru/7f416194
Hroro no pazzaeny 6
Paznen 2. IlepBoHayaibHble CBe/IEHNS 0 CTPOEHUH BelllecTBa
2.1 | Crpoenue BemecTBa 1 Bubmuorexa [JOK
https://m.edso00.ru/7f416194
2.2 | JIBWKEHHE U 2 1 bubmmoreka LIOK
B3aUMO/IeHCTBHE https://m.edso00.ru/7f416194
JaCTHI] BEIICCTBA
2.3 | ArperaTtHbie 2 bubnuoreka LJOK
COCTOSIHUSI BEIIIECTBA https://m.eds00.ru/7f416194
HWroro mo pazneny 5
Pazaen 3. /IBu:keHre M B3aMMO/IeiiCTBHE TeJl
3.1 | Mexanunueckoe 3 1 Bu6nuoreka IJOK
IBUOKEHUE https://m.edsoo.ru/7f416194
3.2 | Unepuus, Macca, 4 2 bubmuoreka [{OK
IUIOTHOCTH https://m.edso0.ru/7f416194
3.3 | Cuna. Bugsl cun 14 1 3 Bu6nmoreka [JOK
https://m.eds00.ru/7f416194
HWroro mo pazneny 21
Pa3nen 4. /laBjienne TBEPABIX TeJ, JKUIKOCTEH M ra3oB
4.1 | Jasnenwue. Ilepenaua | 3 Bbubmuorexa LHOK
JaBJIEHUS https://m.edsoo0.ru/7f416194
TBEPJBIMU TEJIAMU,
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KHUIKOCTAMHU UM ra3aMn

4.2 | JlaBiieHne KXUOAKOCTH 5 bubmuoreka IIOK
https://m.eds00.ru/7f416194
4.3 | AtmocdepHoe 6 Bubmuoreka LHOK
JaBJIEHUE https://m.edsoo0.ru/7f416194
4.4 | [eticTBue )XKUAKOCTU U | 7 1 2 bu6nmoreka [JOK
rasa Ha Morpy&éHHoe https://m.eds00.ru/7f416194
B HUX TEJIO
Hroro no pazaeny 21

Pa3znen 5. PaGora 1 MOITHOCTE. DHeprus

5.1 | Pabora u MOIIHOCTB 3 bubmunoreka IIOK
https://m.edso00.ru/7f416194
5.2 | IIpocteie MexaHu3Mbl | 5 1 1 Bubmuoreka LJOK
https://m.edso0.ru/7f416194
5.3 | Mexannueckas 4 1 1 bubmunoreka IIOK
SHEprus https://m.edso0.ru/7f416194
Wroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 5 12
YACOB I10 ITPOT'PAMME
8 KIacc
Ne HauMeHnoBanue KoJsau4yecTBO 4acos DJIeKTPOHHBIE
n/n pa3aesioB U TeM Bcero | Koutpoabnbie | [IpakTuueckue (uu¢posbie)
NPorpamMmbl padoThbl padoThI o0pa3oBaTeJIbHBIC
pecypcsl
Pazjnen 1. TenJioBble siBJaeHHUS
1.1 | Crpoenue u cBoiicTBa | 7 bubmmoreka [IOK
BEIIECTBA https://m.edsoo.ru/7f4181ce
1.2 | Temossie nponiecchl | 21 1 4 But6immoreka [TOK
https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazpes 2. DuekTpruYecKHe H MATHUTHBIE SIBJICHUSI
2.1 | DnekTpuuecKue 7 But6mmoreka [TOK
3apsibl. 3apsHKEHHBIE https://m.edsoo.ru/7f4181ce
Tena U ux
B3aMMO/ICHICTBHE
2.2 | IlocTostHHBIM 20 1 5 bubmuorexa LIOK
JEKTPUUECKHIA TOK https://m.edsoo.ru/7f4181ce
2.3 | MaruuTHEbIe ABICHUS | 6 1 bubmoteka [IOK
https://m.edsoo.ru/7f4181ce
2.4 | DnexTpoMarHuTHas 4 1 But6mmoreka [TOK
WHTYKIHSI https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 10
YACOB I10
ITPOI'PAMME
9 knacc
Ne HaumenoBanne KoanuectBo yacoB DJIeKTPOHHbIE
n/n pa3nesioB U TeM Bceero | Kontpoabhnsbie | IIpakTtudeckue (undposbie)
nporpamMmbl padoThI padoThl o0pa3oBaTeJibHbIE
pecypchl
Pa3znen 1. Mexannueckue siBJIeHUsI
1.1 | Mexannueckoe [ 10 | [ 2 | Bu6nmorexa LIOK
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NIBIDKEHUE U CIIOCOOBI
€ro OIUCaHus

https://m.edsoo.ru/7f41a4a6

1.2 | B3aumogeiicteue Ten | 20 1 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3akons! coxpanenust | 10 Bubmmoreka [TOK
https://m.edsoo.ru/7f41a4a6
HWroro no pazaeny 40
Paznen 2. Mexanudeckue KoJeO0aHHsl U BOJHbBI
2.1 | MexaHn4ecKkue 7 1 bubmuoreka LIOK
KoJicOaHus https://m.edsoo.ru/7f41a4a6
2.2 | Mexannueckune 8 1 bubmmorexa [IOK
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 15

Pa3znen 3. DiieKTpoMarHuTHoOE moJie

H JICKTPOMAarHu

THBIC¢ BOJIHbBI

3.1 | DiaeKTpOMarHuTHOE 6 Bubanoreka ITOK
noJse u https://m.edsoo.ru/7f41a4a6
QJICKTPOMAaruuTHBIC
BOJTHBI

Hroro mo pa3geny 6

Paznea 4. CBeToBbIe IBJEHUSA

4.1 | 3akoHbBI 6 bubmuoreka LIOK
pactpoCTpaHeHHs https://m.edsoo.ru/7f41a4a6
CBETa

4.2 | JIua3sl ¥ onTHYECKHE | 6 1 bubmuorexa LIOK
npuOOpbI https://m.edsoo.ru/7f41a4a6

4.3 | Pasnoxenwue Oemoro | 3 bubnunoreka IJOK
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazaeny 15

Pa3zjnen 5. KBantoBble siBJieHHSs

5.1 | Ucnyckanue u 4 1 Bubimoreka [IOK
MOTJIOIIEHHUE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2 | Crpoenue atomHOrO | 6 2 Bubnunoreka [IOK
spa https://m.edsoo.ru/7f41a4a6

5.3 | SAnepuslie peaknuu 7 1 1 Bbu6nunoreka IJOK

https://m.edsoo.ru/7f41a4a6

Uroro no pazpeny 17

Pasnen 6. IlloBTopuTeibHO0-000011aI01IMIH MOAYJ/Ib

6.1 | [loBropenue u 9 Bubimmoreka [IOK
06o0menue https://m.edsoo.ru/7f41a4a6
COJICpP)KaHUs Kypca
(hmsukm 3a 7-9 xnace

Hroro mo pa3neny 9

OBIIEE KOJIMYECTBO | 102 3 9

YACOB I10

[TPOTPAMME
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