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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTAaBJI€HAa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMUU K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM 0Opa3oBaTeIbHOMN
nporpammsl, npeacrasieHHbIX B @I'OC OO0, a takxke ¢ yuéroMm ¢enepanbHO paboyeil mporpammbl
BocnuTanus u Konueniuu npenojaBanus yueoHoro npeamMera «duzukay.

Conepxanue mporpamMmbl MO (HU3UKE HANpaBIeHO HAa (OPMUPOBAHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYy4YaroIUXcs M OpraHM3alldi0 M3y4YeHUs (U3MKM Ha JesATeIbHOCTHOM ocHoBe. B
nporpaMMe 10 (HU3UKE YUHTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeaMeTra B pean3alud TpeOOBaHUI
OI'OC OOO k mnuaHupyeMbIM JMYHOCTHBIM W METalNpEIMETHBIM pe3ysbTaraM OOyuYeHHs, a TaKxKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YPOBHE OCHOBHOIO OOIIEro
o0OpazoBaHwUs.

[Tporpamma no (u3MKe ycTaHaBIMBAET paclpeseseHne yyeOHOro MaTepuaia o rogaM oOyudeHHs
(mo kjaccaM), mpezJiaraeT MPUMEPHYIO IOCIEI0BaTeIbHOCTh M3YyYEHHUs TEM, OCHOBAHHYIO Ha JIOTHMKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00ydatonuxcs.

[Tporpamma mo ¢usuke paspaboTaHa C ILETbI0 OKa3zaHUs METOAWYECKONH MOMOIIM YYHUTEIO B
CO3/1aHMHU pabouell IpPorpaMMel MO0 Y4eOHOMY ITPEIMETY.

@dusuka SBISETCS CUCTEMOOOPA3YIOUIUM JUJIsl €CTECTBEHHOHAYYHBIX YYE€OHBIX MpPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMUEH, OHoI0rueH,
acTpoHOMHUeH u ¢usznyeckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa,
NpeJoCTaBIIsseT Hauboee sicHble 00pa3lbl MPUMEHEHUs] HayYyHOro METO/a MO3HAaHMs, TO €CTh crocoda
MOJy4YEeHUsl JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa u3 IIaBHBIX 3a/1a4 (PU3NYECKOro 00pa3oBaHMs B CTPYKType 00Iero oopa3oBaHUs COCTOUT B
(bopMHpPOBAHNYN €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe y 00y4JaroIuXCsl.

W3yuenne ¢usnkn Ha  0a30BOM  YpOBHE  MPEAIONIaraeT  OBJIAJCHUE  CIIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:!

® HAy4YHO OOBSACHATH SABJICHHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBaHMUS;

® UHTEPNPETUPOBATH JAHHBIE M MCIOJB30BaTh HAYUHbIC NOKA3aTENbCTBA JJISI MOITYUYCHHS
BBIBOJIOB.

Llenu m3ydenus (GU3MKU HA YpOBHE OCHOBHOTO 00IIero obpasoBanusi omnpeneieHsl B KoHmenuu
npenojaBaHus yueOHoro mnpenmera «®usuka» B 00pa3oBaTeNbHBIX OpraHu3anuiax Poccuiickoit
@enepanyy, pealu3yoolUX OCHOBHBIE 00II€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIEHHOW pelIeHHEM
Konnerun MununcrepctBa npocBemenust Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 1. Ne
[1K4BH).

Heaun uzyvyennsi Gu3uKu:

e npuoOpeTeHHe HHTepeca W CTPEMIICHHsS] OOYYaloOUIMXCS K HAyYHOMY H3YUYCHHIO MPUPOIH,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BHUTHE MPEICTABICHUI O HAYYHOM METOJIE NMO3HAHHUA ¥ (POPMHPOBAHUE HCCIIEOBATEIILCKOTO
OTHOLICHUS K OKPY>KaIOLIUM SBICHUSAM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3Y4YECHUsS OCHOB CTPOCHUS MaTepUHU
1 QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opMHUpOBaHHE TPEICTABICHUH O pONU (DUBMKH JUISI PA3BUTUS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

® pa3BUTHE MPEJCTABICHUNA O BO3MOXHBIX chepax Oyaymel mpodecCHOHATbHON AESTeIbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TallbHEHUIIIEMy OOYYEHHIO B ’TOM HANPaBIICHUH.

JlocTikeHne 3TUX 1ened mporpammbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUS
o0ecrieuynBaeTcs pelIeHUeM CIeAYIOIMNX 3a4a4:



e npuoOpeTeHHe 3HAHMKA O JMCKPETHOM CTPOCHHMU BEUIECTBA, O MEXAHMYECKHX, TEIIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;
e TMpUOOpETeHHE YMEHUN OMHUCHIBATH M OOBSACHATH (PU3UYECKUE SIBICHUS C HCIOJIH30BAaHHUEM
MOJYYEHHBIX 3HAHMIA;
® OCBOCHHME METOJOB PELICHUS MPOCTEHIINX PAcYETHBIX 3334 C UCIOJb30BaHUEM (DU3MYECKHX
MoJIeNIel, TBOPYECKHX M MTPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;
e pa3BUTHE yMEHHH HAONIOAaTh MPUPOAHBIC SIBJICHHS M BBINOJHATH OMNBITHI, JAOOPATOPHBIE
paboTHI U AKCTIEPUMEHTAIBHBIE UCCIICAOBAHMS C UCTIONB30BAaHUEM N3MEPHUTEIBHBIX TIPHOOPOB;
e ocBoeHHE MPUEMOB paboThI ¢ HH(pOpMaIMel HU3NIECKOTO COACPIKaHUs, BKIIOYask HHYOpMaIUo
0 COBPEMEHHBIX JIOCTHKCHUAX (PU3HKH, aHAJTU3 U KPUTHUECKOE OIIEHUBAaHHE WH(POPMAIINH;
® 3HAKOMCTBO €O cdepamMu NpopecCUOHATBHON NEATEIbHOCTH, CBS3aHHBIMH C (DU3UKOH, M
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU Ha JOCTIKEHHUAX (PH3UUECKON HAYKH.
Ha uzydenue ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHUs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 "acoB (2 waca B Hezaenm0), B 8 kimacce — 68 yacoB (2 daca B Heneno), B 9
KJ1acce — 102 yaca (3 yaca B HEJIEIIIO).

[Ipennaraemplii B mporpamMMe Mo ¢u3MKe NepeyeHb J1ad0opaTOpHBIX pabOT U OMBITOB HOCUT
pPEKOMEHIaTeNbHBIN XapaKTep, YUYUTENb JIeJacT BHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT M OIBITOB C
yu4€TOM HHIMBUIYAIBHBIX OCOOCHHOCTEH OOydarolmuxcs, CIHUCKAa OSKCIEPUMEHTAIBHBIX 3a/laHuM,
IpelaraéMblX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (PU3HKE.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usnka u €€ poJib B MO3HAHUM OKPYKAKIIEr0 MUPA.

®duzuka — HAayKa O IIpuponac. SIBneHus IpupoAbl. DOu3nyecKue SBICHUS: MEXaHUYCCKHUEC, TCIIJIOBEIC,
QJICKTPUYICCKUC, MAT'HUTHBIC, CBETOBBIC, 3BYKOBBLIC.

dwusnveckue BenuIuHbl. M3mepenne ¢pusnueckux BenmunduH. Ousznueckue npudopsl. [lorpemHocTs
u3MepeHuii. MexxayHapoaHasi CUCTEMa €AVHMULI.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKd H3y4arOoT Hpupony. EcTecTBEeHHOHay4YHBIH METOJ
MO3HAHUS: HaONIo/IeHNe, IOCTAaHOBKAa HAyYHOTO BOIIPOCA, BBIABM)KEHHME TUIIOTE3, SKCIEPUMEHT IO
IIPOBEpKE TUMoTe3, 00bsiAcHeHUue HabmogaemMoro siBieHus. Onucanue GU3NYecKUx SBICHUI C MOMOIIBIO
MOJIEIIEN.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. Owusunueckue nNpruOOPHI U MpoLeaypa NPSIMbIX U3MEPEHUH aHAIIOTOBBIM M LU(POBBIM IPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue EeHbl JeNIeHHs IIKAIbl U3MEPUTEIBHOTO proopa.

N3mepenue paccTOsSHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3sMepoB MajbIX TEN.

W3mepenue teMreparypsl IpyU MOMOUIH KUAKOCTHOTO TEPMOMETPA U JTaTUMKA TEMIIEPaTyPBhl.

o Uk wWwnNRE

[TpoBeneHue MccaeaoBaHUs 0 MPOBEPKE THITOTE3bI: JAIBHOCTH IMOJIETA IIApUKA, MYIICHHOTO
TOPU30HTAJIBLHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepeoHayaabHbIe CBeI€HHS O CTPOEHHH BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mmepbl. OIMBITHI, JOKa3bIBAIOIINE IUCKPETHOE
CTpOEHHE BEIECTRA.

JIBuxkenne yactull BemiectBa. CBA3b CKOPOCTH JABMKEHHUS YACTHI[ C TeMIepaTypoil. bpoyHoBckoe
nBrxkeHne, nuddysus. BzanMmoaeiicTBre 4acTuIl BellecTBa: MPUTHKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE Tra3oB, XKUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX)
Ten. B3amMOCBS3b MEXAYy CBOWCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHHSIX M WX aTOMHO-
MOJICKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

Hemoncmpayuu.

1. HaOGmronenue 6pOyHOBCKOTO JBUYKEHUS.

2. Habmonenune nuddysun.

3. HaGmronenwue siBIeHUH, OOBSICHSIOINXCS MPUTSHKCHUEM WITH OTTAJTKMBAHUEM YaCcTHIT BENICCTBA.

Jlabopamopnvie pabomul u onvimol.

1. OrueHka AuaMeTpa aToMa METOZOM PsIOB (C UCIONIb30BaHueM (oTorpaduii).

2. OnpITHl O HAOIIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHUS.

Paznen 3. /IBuskeHue U B3aUMOIeiiCTBUE TeJl.

MexaHndyeckoe IBUXKCHHE. PaBHOMEpHOe W HepaBHOMepHOe jaBrokeHHe. CkopocTh. CpemHss
CKOPOCTbH IPU HEPABHOMEPHOM JIBIDKEHUH. Pacu€T myTH 1 BpeMeHU IBIKEHUSI.

SIBnenue wHepuuu. 3aKOH MHepUUU. B3anmopeilicTBue Ten Kak MPUYMHA W3MEHEHUS CKOPOCTH
IBIOKEHHsT Tel. Macca Kak Mepa HHEpTHOCTH Tena. [lmotHocTh BemiectBa. CBsi3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00hEMA BEIIECTBA.



Cuna xak XxapakTepucTuka B3aumoencTBus ten. Cuia ynpyroctu u 3akoH ['yka. M3amepenue cuisl
C MOMOUIBIO TUHAMOMETpaA. SIBlIeHUE TATOTEHUS U cuia TsokecTH. Cuina TSHKeCTH Ha JAPYTuX IUIaHeTax.
Bec Tena. HeBecomocth. CrokeHue cuji, HallpaBJIEHHBIX MO OJHON mpsiMoil. PaBHOneNCTBYOIIAs CHIIL.

Cuma TPCHUA. TpeHHe CKOJIBXXCHUA U TPCHUC I1IOKO4. TpeHHe B IIPUPOJC U TCXHHUKCE.

Hemoncmpayuu.

1. HaGmoneHue MeXaHU4eCcKOro JBUKEHHUS Teja.

2. H3mMepeHne CKOpOCTH MPSAMOIUHEHHOTO ABUKECHUSI.

3. HaGnronenue siBneHUS HHEPIUU.

4. HabmroneHue N3MEHEHUs1 CKOPOCTH MPH B3aMMOAECHCTBUH TeJl.

5. CpaBHEHHE MaccC M0 B3aUMOJACHCTBHIO TEI.

6. CnoxeHue Cul, HallPAaBJIEHHBIX 110 OJHOM MPSAMOIL.

Jlabopamopmuwvie padbomut u onvimol.

1. OmnpeneneHne CKOPOCTH PpAaBHOMEpPHOTO JABI)KEHHS (IIapuka B KMJIKOCTH, MOJENH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jasee).

2. OmnpexneneHue cpeHel CKOPOCTH CKOJIBbKEHHsI OpycKa MM MIapuKa 10 HAKIIOHHOM IIIOCKOCTH.

3. Omnpezaenenue MIOTHOCTH TBEPAOIO TEINA.

4. OmpIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh pAaCTsDKeHUS (AedopManuu) TpYyKUHBI OT
MIPUIIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT BEca Tejla U XapakTepa

CONMPHUKACAOIINXCS HOBerHOCTCﬁ.

Pa3nea 4. laBnenne TBEPABIX Teul, :KUAKOCTEN U I'a30B.

Jasnenne. CriocoObl yMEHBIIEHHS M yBeIWYeHUs JaaBieHus. JlaBineHue rasza. 3aBHCHMOCTH
JaBJeHUs raza oT o0bémMa, Temnepatypsl. [lepenaya napneHus TBEPABIMU TEIAMHU, KUAKOCTIMHU U ra3aMu.
3akon Ilackang. IlHeBMaThueckue MamMHBL. 3aBUCHUMOCTh JaBJICHUS JKUJKOCTH OT IJIyOMHBI.

I'mapocratnueckuit mapajgokc. Coobmaronyecs cocyasl. I'uapaBindeckue MEXaHU3MBI.

AtMocdepa 3emumn u armochepHoe maBieHue. [I[pUuuHBI CyIEeCTBOBaHUS BO3IYIIHON 000JIOYKH
3emiu. OnbiT Toppuuennu. M3mepenue armocdepHoro napieHus. 3aBUCUMOCTh aTMOC(EPHOTo 1aBiIeHUs
OT BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubopsl U1 u3MepeHus: arMoc(hepHOro JaBIeHHUs.

JleiicTBue XKMIKOCTH U ra3a Ha MOIpyKEHHOE B HUX Teslo. BpITankuBaromas (apXxuMenoBa) cHia.
3akoH Apxumena. [InaBanue ten. BosagyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBieHUS KUIKOCTHIO U Ta30M.

3. CooOmaromuecs CoCybl.

4. T'mapaBiuyecKui mpecc.

5. TlposiBneHue nelcTBUS aTMOC(EPHOTO JTaBIICHHUS.

6. 3aBHCHMOCTH BBITAIKHBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTU Tela M IJIOTHOCTH
JKHJIKOCTH.

7. PaBeHCTBO BBITAJIKHMBAIOIICH CUJIbI BECY BEHITECHEHHOM )KUIAKOCTH.

8. VYcrnoBue ImiaBaHWs TeIN: IJIABAaHWE WM TOTPYKEHHE TEN B 3aBUCUMOCTH OT COOTHOIICHUS

IUIOTHOCTEN TeJIa U KUIKOCTH.

Jlabopamopmuwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOM B >KUIKOCTh YacCTH
Tena.

Omnpenenenre BITAKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B HKHUIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIOIICH CWJIbI, JEHCTBYIOIIEH HA TEIO B KUAKOCTH, OT
MaccChl Tela.



4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI, JEHCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOrpyKEHHOM B XKHUAKOCTh YaCTU TeJla U OT IUNIOTHOCTHU >KUIKOCTH.

5. KoncTpynpoBanue apeomeTpa WIM KOHCTPYMpPOBaHHME JIOOAKM M ONpPENENIEHHE €€
Ipy30M0JbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTble MeXaHM3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBWiiO paBHOBECHs phlyara.
[IpumeHeHne mpaBuiia paBHOBECHUS pbluara K Osoky. «3omotoe mpasuiio» mexanuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY M TEXHHKE.

Mexannyeckas sHeprus. Kunerndyeckas u noreHuuainbHas sHeprus. [Ipespamenue ogHoro Buia
MEXaHUYECKON YHEPTUHU B IPYroi. 3aKOH COXPAHEHHUsI SJHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimot.

1. Omnpenenenue paboTbl CUIBI TPEHHUS NPU PAaBHOMEPHOM JIBUXKEHUU Te€ja MO T'OPU30HTAIBHOMN

MOBEPXHOCTH.

2. HccnenoBanue ycnoBHi paBHOBECHS pblyara.

3. HMsmepenue KII/] HaKIOHHON MIIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUHU.

8 KVIACC

Paspnen 6. TenuioBbie siBJIeHHS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeopuu CTpoeHus BemiecTBa. Macca u
pasMepsl aTOMOB M MOJIEKYyJ. OIBITBI, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpHH.

Mogenu TBEPAOro, XUAKOIO U ra3000pa3HOro COCTOSHMM BemiecTBa. Kpucrtammuyeckue u
amopdubie Tesna. OObsCHEHHE CBOWMCTB Ta30B, XUAKOCTEH M TBEPABIX Tel HAa OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMauynMBaHUE U KaNWULIPHBIE sIBJIEHUs. TeIoBoe paciiupeHue U
coKaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABM)KEHHS 4acTHll. BHYyTpeHHss
sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEH SHEpruM: TeIulonepeada M coBeplieHue paboTel. Bums
TEIUIONEPEIayt: TEeIJIONPOBOAHOCT, KOHBEKIUS, U3IIyYCHHE.

KonnyecTBo TeruoTsl. Y aenbHasi TEIUIOEMKOCTh BelECTBA. TenaooOMeH M TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro OanaHca. IlnaBieHue W OTBepAEBaHHE KPUCTALIMUECKUX BEIIECTB. Y JeNIbHAs
Teruiota IuiaBiaeHus. [lapooOpasoBanue u konzaeHcauus. Vcnapenuwe. Kunenuwe. YnenbHas TteruioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO AaBICHHS.

Brnaxnocts Bo3yxa.

OHeprus TOIIMBA. Y IeJbHas TeIJI0Ta CrOPaHHUsL.

[Tpunuunsr pabotel Temnosbix apurateneit KIIJ| TemmoBoro nsurarens. TemnoBble ABUTAaTend U
3aIUTa OKPYIKaOLEN Cpebl.

3aKOH COXpaHEHMsI U IPEBPALLEHUS YHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaOmroneHnue 6pOyHOBCKOTO ABHKEHHSL.

2. HaGmonenue nuddys3um.

3. HabGnronenue siBNeHUI cCMauyuBaHUS U KAWLISIPHBIX SBICHUH.

4. HalmoneHne TemIoBOT0 paciupeHus Tedl.

5. V3meHeHue JaBieHMs raza Ipu U3MEHEHUH 00bEMa U HarpEeBAHUU WM OXJIAXKICHUU.
6. IIpaBuna uzmMepeHus TeMIiepaTypsl.



7. Bupael Terionepenayn.

8. OxnaxxaeHue Mpu COBEPILIEHUU padOThI.

9. HarpeBanue rpu coBepiieHUN pabOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHeHUE TETIOEMKOCTEHN pa3InYHbIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HabGntoieHue moCTOSIHCTBA TEMIIEPATYPhI MPH TIaBJICHUH.

13. Mopenu TEeIIOBRIX ABUTATENIEH.

Jlabopamopmuwvie padbomot u onvimol.

1. OnbITHI O OOHAPYKEHHIO IEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSKECHHSL.
OnbITHI IO BRIPALIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa.
OmnbIThI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEIl.
OmnpeneneHnue AaBleHUs BO3AyXa B OasIoHE MITIPHUIIA.

e wnwN

OmnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs MU
OXJIAKICHMSL.
6. IIpoBepka rumoTes3bl IMHEHHON 3aBUCIMOCTH JUIMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPUIECKOM
TpyOKe OT TeMIepaTyphbl.
7. HaOmoneHue M3MeHEHMs] BHYTPEHHEH SHEpruM Tejla B pe3yJsibTaTe Telsonepenadyud U paboTsl
BHEIIHUX CHUII.
8. MHccrenoBanue sBICHUS TEIIIOOOMEHA NPH CMEIINBAHUM XOJIOJHON U ropsiueil BOAbI.
9. OmnpeneneHue KOIWYECTBAa TEIJIOTHI, NMOJIYYEHHOTO BOAOH INpH TEIUIOOOMEHE € HarpeThiM
METAJIIMYECKUM LIUITUHIPOM.

10. Onpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpolecca uCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3/IyXa.

13. OnpenencHue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DiiekTpu4ecKkne M MATHUTHBIE SIBJICHHS.

Onexrpuszanus Ten. [[Ba poaa 31eKTpUUYECKUX 3apsAl0B. B3anMonelicTBre 3apsKEHHBIX TENl. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aHMMOJEHCTBHS 3apsOKEHHBIX TENl OT BEJIMUYMHBI 3apsiioB U PaCCTOSHUS
MEXJy TEeJIaMu).

Onektpuueckoe rmose. Hampsok€HHOCTH 3nexTpuyeckoro rmousd. [lpuHnun cyneprno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »sneKkTpuYecKHX 3apsAfoB. OJEMEHTApHBIM dieKkTpudeckuid 3apsan. CTpoeHue aroma.
ITpoBOAHMKY U TUAIIEKTPUKH. 3aKOH COXPAHEHHUS JIEKTPUYECKOTO 3apsa.

DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOIO TOKA. VMICTOYHMKM MOCTOSHHOTO
ToKa. JlefcTBUS AIIEKTPUUYECKOrO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHuTHOE). DJIEKTPUYECKHH TOK B
KUAKOCTAX U razax.

Onektpuueckas nenb. Cuia Toka. DieKkTpudeckoe HarpspkeHue. COnpOoTUBIIEHHME INPOBOJHUKA.
VY nenbHOE cONpOTHUBIICHHE BemecTBa. 3akoH Oma i yyacTtka nend. [locnenoBarensHoe u napajienbHOe
COEIMHEHHE NTPOBOTHUKOB.

PabGota M MOLIHOCTH 3JEKTpUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuyeckue Iend U
HOTPEeOUTEIH NEKTPUUECKON sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTosiHHBIE MarHuTHl. B3anMopelicTBHE NMOCTOSIHHBIX MarHuToB. MarHutHoe moje. MarnutHoe
noJjie 3eMJIM M €ro 3HauyeHue JUIs Ku3HU Ha 3emie. OnbiT Opcrena. MarHuTHOE 10JIEe JIEKTPUUECKOTO
ToKa. [IpuMeHeHne 2IeKTPOMarHuToOB B TEXHUKE. /[eficTBME MarHMTHOTO MOJI HA MPOBOJHUK C TOKOM.
ONEeKTpOABUTaTEb IOCTOSHHOTO TOKA. Mcronb30BaHNue 37EKTPOABUTATENEN B TEXHUUECKUX YCTPOHCTBAX
U Ha TpaHCHOpTe.



Omneitel @Papanes. SBiaeHue sneKTpoMarHuTHOW MHAyKuuu. [IpaBuino Jlenna. Dnexkrporenepatop.
CrocoObl TMOJMYYEHUS JJICKTPHUUECKOW HHEPTHUU. DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HCTOYHHUKAX

SHEPIHH.

Hemoncmpayuu.
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OnexTpu3anus Tel.

/IBa poaa 3MEeKTpUYECKUX 3apsA10B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEJl.
Y CTpOUCTBO U AEHCTBUE IEKTPOCKOIIA.

DnexTpocTaTHUeCKas MHAYKIHSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsI0B.

[IpOBOIHUKY U TUBIEKTPUKH.

MoienripoBaHue CUIOBBIX JJUHUH 3JIEKTPUUECKOTO TMOJIS.

M cTouHMKY ITOCTOSTHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

. DIIEKTPUYECKHI TOK B )KHJIKOCTH.

. "'a30BbIii pazps.

. I3aMepeHue cuiibl TOKa aMIIepMETPOM.

. I3MepeHue 2JIeKTpUYeCKOro Hanps>KeHUsT BOJTbTMETPOM.

. PeoctaT 1 marasuH conpoTUBIECHUMN.

. B3auMoelicTBe NOCTOSTHHBIX MarHuTOB.

. MozenupoBaHue HEBO3MOXKHOCTH pa3/iesIeHUs MOIOCOB MarHUTa.

. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe€ 1oJje Toka. DJIeKTPOMAarHurT.

. [lelicTBME€ MarHMTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue sBICHUS DIEKTPOMArHUTHON MHITYKITHH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaMpaBJIEHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BO3HUKHOBEHUS.
25.

:‘)J'ICKTpOFeHepaTOp IIOCTOAHHOTI'O TOKA.

Jlabopamopmuwvie padbomot u onvimol.

o Uk wWwNRE

10.
11.
12.
13.

OmBITH IO HAOIIOACHUIO IEKTPU3AIMH T HHAYKIMEH U TIPH COTPUKOCHOBEHHUH.
HccnenoBanue AeHCTBUS SJEKTPHYECKOTO MOJISI HA TPOBOJHUKH M THAIEKTPUKH.

C6opka 1 npoBepka pabOThl AIEKTPUUECKON IIETTH NOCTOSIHHOTO TOKA.

H3mepeHue U peryarupoBaHue CUIIBI TOKA.

W3mepenue U peryIrupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIErO YEpe3 PE3UCTOp, OT CONPOTUBICHUS
pe3UCTOpa U HANPSHKEHHS Ha PE3UCTOPE.

OmnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHUS POBOJHHUKA OT €T0
JUTIHBI, TUTOIIA TN MTOTIEPEYHOTO CEYCHHUS M MaTepraa.

[lpoBepka mpaBWiIa CIOKCHHS HANPSHKEHUH TIPH TOCIIEAOBATEIEHOM COCJMHEHHH JIBYX
PE3HUCTOPOB.

[TpoBepka mpaBuIIa JUTs CHIIBI TOKA MTPH TapauIeIbHOM COSTUHEHUH PE3UCTOPOB.

Onpenenenne paboOThI AEKTPUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

OnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIJENIIEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsKEHUsS Ha HEll.
Omnpenenenne KI1/] narpeBatens.



14. MccnenoBaHue MarHuTHOTO B3aMMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. M3y4yeHre MarHUTHOTO TOJIsl IOCTOSIHHBIX MarHUTOB IIPHU UX O0ObETMHEHUH U Pa3esICHUU.

16. MccnenoBanue AeUCTBUA IIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnsIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUSA KaTyIIKH C TOKOM W MarHUTa
OT CHJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHue nelcTBYsI MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHue paboThl 3JEKTPOIBUTATEIIS.

20. U3mepenne KIIJI anexTpoaBUTraTeIbHON YCTAHOBKHU.

21. OnbITH IO UCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKLWHU: UCCIIEIOBAaHUE U3MEHEHUM
3HAYEHMs] ¥ HANPABJICHUs HHYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe aBWKeHHe. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHTENBHOCTH
MEXAaHUUYECKOT0 JBUKeHUs. PaBHOMEpHOE NpAMOIIMHENHHOE ABMKEHHE. HepaBHOMEpHOE NPSAMOIIMHENHOE
nBwxeHue. CpeHsis U MTHOBEHHAs CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenne. PaBHOYyCKOpeHHOE NpsSIMONTHHEHHOE BIKeHue. CBoboaHoe nagenue. OnbiTel [Namumes.

PaBHOMepHOE nBMKEHHE MO OKpyXHOCTU. [leprox m yacrota oOpamienus. Jlunelinas u yrioBas
CKOpoCTH. L{eHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBeii 3akoH Herorona. Bropoit 3akoH Hrerorona. Tperuit 3akoH Hsrorona. Ilpuniuun
CYNEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuja TPEHHUS CKOJBXEHHUS, CUia TPEHUs IOKOS,
JIpyTUE BUJIbI TPEHUS.

Curna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEeHHE CBOOOJHOrO majeHus. J[BukeHue
wianeT Bokpyr Coinnua. [lepBas kocmuueckast ckopocTs. HeBecoMoCTh U eperpysKu.

PaBHOBecue marepuanbHON TOYKH. AOCOMOTHO TBEpPAOE Teno. PaBHOBecwe TBEPHOTO Tenma C
3aKpEIUIEHHON OChIO BpameHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

WUmnynec tena. M3menenue nmmynbca. Miynbe cuiibl. 3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUJKECHHUE.

Mexannyeckasi paboTa ¥ MOUTHOCTh. PaboTa cuil TsyKeCTH, ynpyroctu, TpeHusi. CBsi3b SHEpruu U
paOotsl. IloTeHIMaNbHAs HEPTUs Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnmnanbHas sHeprus
ckatol mnpyxuHbl. KuHernueckass sHeprus. TeopemMa O KMHETHYECKOM SHEPruM. 3aKOH COXPAHEHHS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HaOmoneHne MEXaHU4eCKOTO IBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHUE NyTE€Hl U TPACKTOPUI JBUKEHHS OJHOTO U TOTO K€ T€Jda OTHOCUTENIBHO PAa3HBIX TEll
oTcuéra.

N3mepenue ckopocTH U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUSI.
HccenenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBUKCHHUS.
Habuntoienue 1BUKEHUS Tella 0 OKPY>KHOCTH.

o vk w

Habumtoienne MexaHn4ecKux sIBJIEHUH, MPOUCXOAAIIUX B cucTeMe oTcuéTta «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBXKEHUH OTHOCUTEJIHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MACChl TeNa U ACUCTBYIOLIEH Ha HETO CUIIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TEJI.

9. H3meHeHue Beca Tea IpU yCKOPEHHOM JIBUYKEHHUH.

10. Ilepenaya ummyJsibca py B3aMMOJIEHCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUU TEl.



12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJACHCTBUH.

13. CoxpaHeHue UMITyJIbca MPH a0COMIOTHO YIPYIOM B3aUMOZIEHCTBUH.

14. Hab6itoieHue peakTUBHOT'O IBHXKEHUS.

15. CoxpaHeHue MeXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1aJICHUH.

16. CoxpaHeHne MEXaHUYECKON SHEPTHH MIPH IBUXKEHUH TeJla MOJ] 1eHCTBUEM MPY>KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1. KoucTpyupoBaHue TpakTa /Ui pa3roHa U JajdbHEeHIIero paBHOMEPHOTO JBUKEHUS [IapuKa WK
TEJIEKKH.

2. OrmpeneneHue cpeqHeil CKOPOCTH CKOJIbKEHUSI OpycKa WM JABMXKEHHUS IIapHKa MO HAKIOHHOM
IUIOCKOCTH.

3. Omnpeznenenue yCKOpeHHUs Tela IPU paBHOYCKOPEHHOM JBM)KEHHUHU 110 HAKJIIOHHON IUIOCKOCTH.

4. WccrnenoBaHue 3aBHCMMOCTH MYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBM)KEHUH 0e3
Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka I'MmoTe3bl: €ClIM NpU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayaJbHON CKOPOCTH IyTH

OTHOCSITCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJbHOTO JABJICHHSL.

Omnpenenenne KodpGUITUEHTA TPEHUS CKOTBKCHHUSL.

Omnpenenenne KECTKOCTU NPYKUHBI.

©® N o

Omnpenenenne pabOTHl CUIBI TPEHHUS NMPU PAaBHOMEPHOM JBUKEHUHU TeJa MO TOPU3OHTAIHHOMN
IIOBEPXHOCTHU.
10. Onpenenenne pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C UCHOIH30BAHUEM HETOABHKHOTO
Y TIOJIBUKHOTO OJIOKOB.
11. M3ydeHue 3aKOHA COXPAHEHUS SHEPTHUH.
Pa3nea 9. Mexanndeckue Kojie0aHusi H BOJHBI.
KonebarenbHoe aBukeHre. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHMIA: epHO, YacTOTa, aMIUIUTY1a.
Matematuueckuii U npy>KUHHBIN MagTHUKH. [IpeBpatienre sHepruu npu KonedaTeIbHOM IBUKEHUU.
3aryxatomue konebanus. Boinyxaennsie konebanus. Pesonanc. Mexanndeckue BoyiHbl. CBOMCTBA
MEXaHW4YeCKUX BOJH. [IpomonpHple W monepedHble BOJHBL. JlJIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHuss. MexaHn4eCcKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.
3Byk. [’ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. THPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habmonenue xonebanuii Tei noa AeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KHUHE.
HabmtoneHnue BBIHYKAEHHBIX KoJeOaHH 1 pe3oHaHca.
PacnpocTpanenue mpoAoIbHbIX U OEPEUHBIX BOJIH (Ha MOJEIN).
HabmntoneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk wWwNRE

AKycTUYeCKHl pe30HaHC.

Jlabopamopuwvie padbomot u onvimol.

Omnpenenenre 4acToOThl U Mepuo/ia KoebaH!il MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenre 4acTOThl U Mepuo/ia KoyieGaHuil MPY>KUHHOTO MAasTHHKA.

HccnenoBanue 3aBUCUMOCTHY TIeproia KojeOaHui MOIBEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIeproia KoieOaHuH Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH TMEepHOJIa KOoJIeOaHHii rpy3a, OJBEIICHHOTO K HUTH, OT MacChl rpy3a.

ok wnNE

OnbITHl, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh MepHoJa KojleOaHuil MpPYyKUHHOT'O MasTHHKA OT
Macchl Ipy3a 1 KECTKOCTH MPYKHUHBI.

7. W3mepeHune ycKopeHUsl CBOOOAHOTO MaJIeHHUS.

Pa3nesa 10. D1eKTpOMarHuTHoe 10Jie H 3JICKTPOMATHUTHBIE BOJIHBI.



DNEeKTpOMarHUTHOE 10J€. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 311€KTpOMarHuTHoIX BosiH. [lkana
AIIEKTPOMArHUTHBIX BOJIH. VcTionb30BaHKEe 3IEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimot.

1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nea 11. CBeToBbIe sIBJICHUS.

JlyueBas monenb cera. Mctounuku cera. [IpsMoiinHeliHOE pacnpoCTpaHEHHE CBETA. 3aTMEHHS
Comnnmna u JIynsr. Otpaxenue cBera. [1ockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.

[Ipenomiienne cBeta. 3akoH mperoMieHHs cBeTa. [loliHOe BHYTpeHHEE OTpa)K€HHE CBETa.
Hcnonbs30BaHKE MOTHOTO BHYTPEHHETO OTPAXKEHHSI B ONITHYECKUX CBETOBOJAX.

Jlunza. Xox nyueit B muuze. OnTudeckasi cuctema (poroarnmapara, MUKpOCKoIa U Teneckona. ['as3
KaK OITHYECKasi cCucTeMa. bIM30pyKOCTh U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cera B crekrp. OmnbiTel HpioToHa. CroxeHHE CHEKTPajbHBIX LIBETOB.
Hucnepcus caera.

Hemoncmpayuu.
[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA.
OTpaxeHue cBera.
[Toryuyenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienne ceera.
OnTryecKui CBETOBO/I.
Xon mydeit B coOuparorei JIMH3e.
XoJ1 1ydeil B pacCeUBaroIICH JIMH3E.

O N U A WNR

[Tomrydenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpunumn neiictBus GporoanmapaTa, MUKPOCKOIA U TEIECKOIA.

10. Mopaens riasa.

11. Pa3noxeHue 6emoro cBeTa B CIIEKT.

12. Tlonyuenue 0enoro cBera MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopmuwvie padbomot u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH YIIa OTPaKeHUsI CBETOBOTO JIy4a OT yTIJla MaJeHUsI.
2. UM3yueHue xapaKTepUCTHK U300pakeHUs IIPeIMETa B TUIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJla aJeHUs Ha TPAHMIIE
«BO3LYX—CTEKJIO».

[Tomydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne (GOKYyCHOTO PACCTOSTHUS M ONTHYECKON CHIIbI COOMpAIOLIEH INH3HI.
OmnbITHI 110 Pa3IoKEHUIO OEJI0ro CBETa B CIIEKTP.

N o uk

OMnBITHI IO BOCTIPUSITHIO I[BETA MTPEAMETOB MPU WX HAOIIOICHUH Yepe3 1BETOBBIE (DUITBTPHI.
Pa3znea 12. KBanToBbIe sIBJIEHHUS.
Omnswitel  Pesepdopna u mmanerapHas mopens atoMa. Mogenbs atoma bopa. Ucmyckanue wu
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.
PamnoaktuBHOCTh. Anbda, Oeta- u ramma-usnydeHus. CtpoeHue aromHoro sjapa. Hykmonnas
Mojieb aToMHOro apa. 3oronsl. PannoaktuBHele npeBpaienus. [lepuon nomypacnasa aTOMHBIX SI€ED.
SAnepHble peakiny. 3aKOHBI COXPAHEHHS 3apsAI0BOTO U MAaCCOBOTO YUCEN. DHEPTHsI CBSI3U aTOMHBIX
anep. CBsi3b Macchl ¥ 3Hepruu. Peakuuu cuHtes3a u aenenus saaep. Mcrounuku suepruu ConHia v 3BE31.
Snepnas sHepretuka. JledcTBUS paguoaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBbI.



Hemoncmpayuu.

CHCKTpBI H3JTYy4YCHUS U IMOTJIOLICHUS.
CrieKkTphl pa3IMyYHBIX Ta30B.

CriexTp BozIOpoOa.

HaGmronenue tpexoB B kamepe Buibcona.
Pabora cuérurka MOHU3UPYIOMINX U3ITYYCHHH.

ok wnNpeE

Peructpanus u3iaydeHus IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomul u onvinol.

1. HaOmroeHue CIUIONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITy4CHUSI.

2. HccnenoBaHue TPEKOB: H3MEPEHHE YHEPTUU YACTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

3. U3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTEILHO-0000IAOIINI MOLYIb.

[ToBTOpHUTENTEHO-0000IIAOIINIT  MOIYJIb TIPEIHA3HAYCH [UJI CHCTeMaTH3allud W 000OIIeHus
IIPEIMETHOTO COZEPaHUs U OIbITA IeATEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHUH BCETO Kypca (pU3MKH,
a TaKke IS TMOJArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHY MO (U3UKe ISl 00ydarouiuxcs,
BBIOPABIIKMX ATOT YYEOHBIN IIPEIMET.

[Ipy W3ydeHHH TAHHOTO MOJYJS PEaTH3yIOTCS U CUCTEMATU3HPYIOTCS BHABI JEATEIBHOCTH, Ha
OCHOBE KOTOpPBIX OOECHeUrBaeTCs [OCTIKEHUE TMPEIMETHBIX W METalpeIMETHBIX IJIaHUPYEMBbIX
pe3ysbTaToB 00yueHus, (POpMHUPYETCS €CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAyUHBIX METOJI0B
UCCIICIOBAaHMS SIBJICHUN TMPHUPOJABI U TEXHHUKH, OBJIAJICHUE YMEHUSMHU OOBACHATH (DPU3UYECKHE SBICHUS,
MIPUMEHSISI TTOJTyYeHHbIE 3HaHUS, pellaTh 3a/Ja4ul, B TOM YHCJIe KaYeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIHANBEHO AESITENBHOCTHBIM XapaKTep JAaHHOTO pas3fena peanusyercs 3a C4€T TOro, 4TO
oOy4aroIirecs: BBIMOJIHSIIOT 33aHHsI, B KOTOPBIX UM MpeJiaraeTcs:

HAa OCHOBE IOJyUYEHHBIX 3HAHHWM pAclo3HaBaThb M HAyYHO OOBACHATH (PU3MUYECKUE SIBICHUS B
OKpY>Karolllel IPUPOJIE€ U OBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOMABI HCCIEAOBaHUs (DU3MUYECKUX SBIICHUH, B TOM YHCIIE IJISl POBEPKHU
TUIIOTE3 U TIOJIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAyYHbIE OCHOBBI HamOoJiee Ba)KHBIX JTOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTUH, HalpUMep,
MIPAKTUYECKOI0 MCIOJB30BAaHUS PA3IMYHBIX MCTOYHMKOB 3HEPTUM HAa OCHOBE 3aKOHA MpEBpAIlCHUS U
COXPAHEHUS BCEX U3BECTHBIX BUJ/IOB YHEPIHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

W3yuenne (u3nKM Ha YpOBHE OCHOBHOIO OOIEro 0oOpa3oBaHMs HAIPABICHO Ha JIOCTUKEHUE

JIMYHOCTHBIX, MCTAITPECAMETHBIX U MTPCAMETHBIX O6paSOBaTeHBHHX PE3yJIbTATOB.

B pesynbrare uszydyenus (QpU3MKM Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs y 00y4arolierocs

OyayT chOpMUPOBAHEI CIEAYIONIUE TNIYHOCTHBIC PE3YIbTaThl B YACTH:

1) maTpMoOTH4YeCcKOro BOCIIUTAHUSA:

— MPOSIBIIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3HUECKO HayKH;

— IIEHHOCTHOE OTHOIICHHE K IOCTIKEHUSM POCCUNCKUX YIEHBIX-(DH3UKOB;

2) rpa:kaIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS S

— FOTOBHOCTh K aKTUBHOMY yYaCTHUIO B O0CYXJICHUU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C TIPAKTHYECKUM MTPUMEHEHHUEM JOCTHKCHHUIA (DU3UKH;

— OCO3HAHHE BAXKHOCTU MOPAIIbHO-3THUYECKUX MPUHLHUIIOB B IEATEIbHOCTH YUYEHOTO;

3) 3¢cTeTHYECKOro BOCIIUTAHMS:

— BOCTIPUSATHE CTETHUECKUX Ka4eCTB (PHU3NUECKON HAyKH: €€ TAPMOHUYHOTO TTOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

— OCO3HaHME LIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, UHTEPECA K UCCIEeI0BATEIbCKON AESITETbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOUMOHAILHOIO 0J1ArOMOJTYyYHA:

— OCO3HAHHE IIEHHOCTH 0e30macHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BOXHOCTH TpaBWJ OE€30MaCHOTO TOBEICHHS Ha TPAHCIOPTE, HA JIOPOTax, C JJICKTPUYCCKUM H
TEIUIOBBIM 00OPYIOBaHHEM B JOMAIITHUX yCIIOBUSX;

— chopMUpOBaHHOCTH HaBbIKA pedICKCUH, TPU3HAHKUE CBOETO IIPaBa Ha OMMUOKY U TAKOTO K€ MpaBa y
JPYroro 4eaoBeKa;

6) TPya10BOr0 BOCIMTAHMSA:

— AaKTHBHOE Yy4YacTHE€ B pEIIEHWH NPaKTHUECKUX 3agady (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aIllH, TOPOoJia, Kpas) TEXHOJOTUYECKOW U COIMANbHOW HAIMPaBICHHOCTH, TPEOYIOMINX B TOM
quclie ¥ PU3NICCKUX 3HAHU;

— MHTEpeC K MPAKTHUYECKOMY M3YUYEHHIO PO ecCcuil, CBSI3aHHBIX ¢ (DU3UKOIA;

7) 3K0JIOTMYECKOTr0 BOCTIMTAHUS:

— OpUEHTAIMs HAa TPUMEHEHHE (U3UYECKUX 3HAHWUU JJIS PEHICHHS 3a7a4 B 00JIACTU OKPY’KAIOIICH
Cpelbl, INIAHUPOBAHUS IMOCTYIKOB U OILIEHKU UX BO3MOXHBIX MOCJIEICTBHI 111 OKPY’KAOIIEH Cpebl;
— OCO3HAHHUE TJIO0ABPHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U MyTeH UX peIIeHUs;

8) apanTanuu K M3MEHSIIOIIUMCH YCIOBUAM COIMATBHON U IPUPOIHOM Cpeabl:

— TMOTpeOHOCTh BO B3aMMOJCHCTBUM MpPH BBHIMOJHEHHH WCCIICOBAHUA M TMPOEKTOB (PUINIECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACSITENbHOCTD;

— moTpeOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHUH, B TOM uucie (OPMYJIHPOBATH UACH, TOHSTHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSX;

— OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

— CTpeMJIEHHE aHAIM3UPOBATh U BBISBISATH B3aHMMOCBS3M MPUPOJIbI, O0IIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCTIOIb30BaHHEM (DU3UUECKHUX 3HAHUMH;



® — OIICHKA CBOMX ACHCTBHI C y4€TOM BIHMSHHUS HA OKPYXKAIOIIYIO CPEIy, BOSMOXKHBIX TIO0ATBHBIX
HOCJIEICTBUM.

METANIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHUs MporpaMMbl Mo (pu3MKe HA YpOBHE OCHOBHOTO 00IIero odpazoBaHUs y
oOyudaromierocs 0yayT copMupoBaHbl MeTanpeAMeTHbIe Pe3yabTaThl, BKIIOYAIOIINE T03HABATEIbHbBIE
yHHUBEpCaJIbHbIE ydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIC yHHBEpCajbHbIE Yy4eOHBIE JEHCTBUS,
PEryNSATUBHbBIE YHUBEPCAIbHbIE YdeOHbIe TEHCTBUSI.

ITo3HaBaTebHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble JeHCTBHUA

ba3oBble Jornyeckue aeiicTBUSA:

BBISIBJISATh M XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUN);

YCTaHABJIMBATh CYIIECTBEHHBIM MNpU3HAK KilacCU(PUKAIMKM, OCHOBaHMS sl OOOOLIECHUS U
CPaBHEHUSI,

BBISIBJISITh 3aKOHOMEPHOCTM M NPOTHUBOpPEYMsI B paccMaTpuBaeMbIX (akTax, HTaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBJISITH IPUYUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU U3YYEHUU (PU3UYECKHUX SIBJICHUN U MPOILIECCOB,
JIeJIaTh BBIBOJBI C MCIIOIb30BAHUEM JIE€YKTUBHBIX U MHIYKTUBHBIX YMO3aKIOUYECHNN, BBIIBUTaTh
TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIHYUH;

CaMOCTOSITENIFHO BBIOMpATh CHOCOO pemeHust ydeOHOW ¢u3nveckoil 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB pEIICHUs, BEIOOp Hanbosee MOAXOIAIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbie ncciegoBaTejLcKue AeliCTBUA:

HCIOJIb30BaTh BONPOCHI KaK HCCIIEN0BATENBCKII HHCTPYMEHT MO3HAHNS;

MPOBOJUTH MO CAMOCTOSITENIbHO COCTAaBICHHOMY IUIAHY OIIBIT, HECJIOKHBIA (U3NUECKUi
9KCIIEPUMEHT, HEOOIIbILIOE UCCIIeI0BaHNE (PUBNYECKOTO SIBIICHUS;

OLIEHUBATh Ha MPHUMEHUMOCTh M JOCTOBEPHOCTh HMH(POPMALUIO, IOJYyYEHHYI0 B XOJIe
HCCIEN0BAHUS WIHM SKCIIEPUMEHTA;

CaMOCTOSITENIHO (pOPMYJIMPOBAaTh OOOOLIEHUS M BBIBOJBI 110 pe3yJbTaTaM IPOBEAEHHOTO
Ha0JII0/IEH U, OIIbITA, UCCIICOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX TIPOLIECCOB, a TaKxke
BBIIBUTaTh MPEIINOJ0KEHUS 00 UX Pa3BUTUU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

NIPUMEHSATH Pa3JInYHble METObI, HHCTPYMEHTBI M 3alPOCHl IIPU MOUCKE U 0TOOpEe MHPOPMALIUU
WJIH JaHHBIX ¢ yYETOM MPEATIOKEHHON yaeOHOH Pr3nuecKoil 3a1auu;

aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIIMIO PA3TUYHBIX BUIOB U
(dhopM TpeICTaBICHHUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTHUMaJbHYIO (QOpMy MpeAcTaBieHus HHDOpMAlMU |
WLTIOCTPUPOBATH peIIaeMble 33a49i HECJIOXKHBIMH CXeMaMH, JrarpaMMaMu, HHOH rpadukoil u
UX KOMOMHAIUAMHU.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

B XxoJle¢ 0OCYyXIeHHUs y4eOHOro Marepuala, pe3yjbTaToB JabOpaTOpHBIX pPabOT M TPOEKTOB
3aj71aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl M BbICKA3bIBaTh HJCH, HAllCIICHHbIC Ha
pellieHHE 3a]auu | MOIJIepKaHue 01aroxeaTeIbHOCTH OOLICHHUS;



COTIOCTABJIATh CBOHM CYXIEHHUS C CYXICHHSIMH IPYTHMX YYaCTHMKOB JUAJIOTa, OOHApYXHBATh
pa3IM4re U CXOJICTBO MO3ULINI;

BBIPaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOMUYHO TPEACTABNIATH PE3YNbTAThl BBITOJIHEHHOTO (U3UYECKOTO OIbITa (IKCIEPUMEHTA,
HCCTIeOBaHUS, TIPOEKTA);

MOHUMATh W HCIONB30BaTh MPEHMYIIECTBA KOMAaHAHOW M WHIUBUAYaTbHOW pabOTHI MpHU
peleHNH KOHKPETHON (PU3NIECKO TPOOIIeMBI;

MPUHUMATh €M COBMECTHOM NI€ATENbHOCTH, OPTraHW30BbIBATh JEHUCTBUS MO €€ JOCTUKEHUIO:
pacrmpenenaTb pojid, OO0CYXJIaTh MPOILECChl M Pe3ybTaThl COBMECTHOM paloThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIFO/ICH;

BBITNIOJIHATH CBOIO YacTh pabOThl, JOCTUTasl KAUECTBEHHOI'O pe3ysibTara [0 CBOEMY HalpaBICHHUIO
Y KOOPAMHUPYSI CBOU JACUCTBUS C APYTUMU YJIEHAMHU KOMAaH/IbI;

OLICHMBAaTh KAauyeCTBO CBOET0 BKJaJa B OOLIMH MNPOAYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepPcaJbHbIE YUeOHbIE 1eiCTBHS

Camoopranuzauus:

BBISIBJIATh MPOOJIEMBl B KM3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TPEeOYIOLUX s PpeIHIeHUs
(bu3nUecKux 3HaHUM;

OPHEHTUPOBATbCS B PA3IMUYHBIX MOAXO0JAX MPHUHATUSA PELICHUH (MHIMBUAYaJIbHOE, MPUHATHE
pelIeHus B IpyIe, IPUHITHE PELLIEHUI TPYIIOi);

CaMOCTOSITENIFHO COCTABJISITh aITOPUTM peIleHHs] PU3NUECKON 3a/1auy WK IIJIaHa UCCIIEI0BaHMS
C y4€TOM HUMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAThH
IIpeAJIaraeMble BapUaHThI PEILICHU;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlECHUE.

CﬂMOKOHTpOHb, AMOLMOHAJbHBIA HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallU{ U IpeJyIaraTh IUI1aH €€ N3MEHEHHUS,

OOBSACHATH MPUYMHBI JOCTHKEHUSI (HEIOCTHXKEHUS) Pe3yJIbTaTOB ACSITEIbHOCTH, JaBaTh OLEHKY
IpUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JESITENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (UINYECKOTO
UCCIICIOBAaHMUSI MJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCS CHUTYyallUH,
YCTaHOBJICHHBIX OIHUOOK, BOSHUKIIUX TPYIHOCTEHH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTH ce0s1 Ha MECTO JIPYroro yejioBeka B XOJ€ CIOpa WM JAUCKYCCHM Ha HAy4YHYIO TEMY,
MIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MIPU3HABATh CBOE MPABO Ha OIIMOKY MPH pelieHUH (U3UUECKUX 3a7a4 WM B YTBEPXKICHUIX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYTroro.

INPEAMETHBIE PE3YJIBTATHI

K xoniy oOydenus B 7 kJjacce MpeIMeTHBIE Pe3yNbTaThl HA 0230BOM YpPOBHE JOJKHBI OTPa’KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCSA YMEHHIA:

HUCIIOJIB30BaTh ITOHATHA: (1)I/ISI/IIIGCKI/I€ N XUMHYCCKHUEC SABJICHHA, Ha6J'IIOI[eHI/I€, SKCIICPUMCHT,
MOJCIb, T'UIIOTE3a, CANMHUIIBI (1)I/IBI/ILIGCKI/IX BCJIIMYMH, aTOM, MOJICKYJa, arp€raTHbIC COCTOSHHIA
BCIICCTBA (TBép,[[Oe, KHUOKOCE, ra3006pa3H0e), MCXaHHUYCCKOC OBHIKXCHHC (paBHOMepHOC,



HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAEeKTOpUs, pPaBHOACWUCTBYMOIIAs Ccuia, aedopmanus
(ympyrasi, maacTu4ecKkas), HEeBeCOMOCTh, COOOIIAIOIINECS COCYIBI;

pasznmuyath sBiueHUs (OUQQy3us, TEIIOBOE IBIKEHHE YACTHIl BEIIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBI)KEHUE, MHEPIHS, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX
TeJ C 3aKpEeIUIEHHON OChbIO BpallleHusl, Iepeaya JaBiaeHUs] TBEPAbIMU TeJIaMH, KUIKOCTSIMHU U
razamu, atMocdepHoe [aBlieHUE, IJIaBaHUE TeJ, MPEBPALllEHUS MEXaHWYECKOW SHEPruu) Mo
OMHCAaHUI0 HMX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢busnueckoe SIBICHHE;

pacrno3HaBaTh IMPOSBIICEHUE H3YyUYEHHBIX (PU3NYECKUX SIBICHUN B OKPY’KAIOIIEM MHpE, B TOM
yuciae (U3NYECKUE SBJICHUS B MPHPOJIC: NPUMEPHI JBWKEHHUS C Pa3IMYHBIMH CKOPOCTSIMH B
KUBOM M HEXKHMBOM INPUPOJE, NEHCTBUE CUJIBI TPEHUS B IPUPOJE M TEXHUKE, BIIUSHUE
aTMOC(EepHOTO JTABJICHUS Ha KMBOH OpPraHW3M, IUIaBaHUE PbIO, PhIYard B Telle YeJOBEKa, MPH
9TOM NEPEBOAUTH MPAKTUYECKYIO 33Jauy B Yy4eOHYI0, BBIJENATH CYIIECTBEHHBIE CBOICTBa
(npu3HaKy) HU3NUECKUX SBICHUIA;

ONMCHIBATh H3YYECHHBIE CBOMCTBA Tel M (U3UYECKUE SBICHHS, HCIONB3YS (usnueckue
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPENHSAS CKOPOCTH,
CWJIa yNPyroCTH, CUJIa TSKECTH, BEC Tella, CUJla TPEHUs, JaBjieHue (TBEPAOro Tela, KUJIKOCTH,
ra3a), BHITAJKMBAIOIIAs CHJIAa, MEXaHU4YecKas paboTa, MOIIHOCTh, TJIEYO CHJIBI, MOMEHT CHIIBI,
KO3 (UIIMEHT MOJE3HOro NEUCTBUS MEXaHM3MOB, KMHETHYECKas W MOTEHLHUaJIbHas dHEPrus),
MpU OMHCAHWM TPABWIBLHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIB3YEMbIX BEIMYUH, HX
0003HAYeHHS M €IUHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTHh (POPMYIIbI, CBS3bIBAIOIIUE AAHHYIO
(U3NYECKYIO BEIMYMHY C JPYTUMHU BEIMUMHAMH, CTPOUTH I'padMKy U3yYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIUYMH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MYECKUE SBJICHUS M TMPOIECCHI, HWCIONB3ys MpaBHiia
CJIOKEHMsI CUJI (BIOJIb OJTHOM mpsiMOil), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, paBuio
paBHOBecHsl pblyara (6J10Ka), «30J10TO€ MPABUIIO» MEXAaHUKHU, 3aKOH COXPaHEHUSI MEXaHUYeCKON
SHEPruM, NpU HTOM JlaBaTh CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHa U 3alKChIBaTh €ro
MaTeMaTHYeCKOe BBIPAXKECHUE;

OOBACHATh (PU3WYECKHUE SIBICHUS, IMPOLECChl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpOd Ha 1-2 W3y4YEHHBIX CBOWCTBA
¢bu3nUecKux ABICHUN, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemate pacué€THble 3a7ayu B 1-2 AeicTBHsI, UCMONB3YsS 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE
¢u3nueckue BEIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3allUChIBaTh KPAaTKOE YCJIOBHE,
MOJICTaBIATh (PU3UYECKUE BETHUUMHBI B ()OPMYIIBI M POBOIUTH PACYETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JUISl pELIEHUs 3a/jay, OLIEHHWBATh PEATMCTUYHOCTh IOJYyYEHHON
(hu3HYECKON BEIMYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIUA (PU3MUECKHX METOJOB, B
ONHMCAaHUU MCCIEAOBAHUS BBIIEIATH NPOBEPSAEMOE IPEAINONIOKEHUE (TUIIOTE3Y), pa3auyath U
MHTEPIPETUPOBATH MOIYUECHHBIN Pe3ysbTaT, HAXOUTh OIMIMOKH B XOJI€ ONbITA, JIENaTh BHIBOIBI
II0 €ro pe3yJibTaTaMm;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOUCTB Tell:
(dbopMyMpoBaTh IpPOBEpsiEMble MPEIOIOKEHUS, COOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHus, 3aMIUCHIBATH X0/ OIBITA U (HOPMYJIUPOBATH BHIBOJIBI;

BBIIIOJHATh TpPSMbIE H3MEpPEHUsl PpPACCTOSIHMS, BPEMEHHM, Macchl Tena, o0bEMa, CUJIbl U
TEMIEPaTyphl ¢ UCHOIH30BAHUEM aHAJIOTOBBIX U IU(PPOBLIX MPUOOPOB, 3aMUCHIBATH MOKA3AHUS
prOOPOB ¢ YYETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTA U3MEPEHUI;



® [POBOJIUTH HCCIICIOBAaHHE 3aBUCUMOCTH OAHON (u3MuecKkol BEJIWYMHBI OT JpPyrol ¢
HCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBMKYILEroCs Tela OT
BPEMEHHU [IBWKCHHUS TeJa, CHJbl TPEHHs CKOJIBKEHHS OT Beca Tella, KadecTBa 00pabOTKU
MOBEPXHOCTEN Tel M HE3aBUCUMOCTU CHUJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS TEJ, CHJIBI
YIPYTOCTH OT YJUTMHEHUS MPY>KUHBI, BHITAIKABAIONICH CHIIBI OT 00hEMa MOTpyKEHHOW YacTH
Tella U OT IUIOTHOCTHU >KMJKOCTH, €€ HE3aBHCHMOCTU OT IUIOTHOCTH Tela, OT IIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUM IJIaBaHUs TE€J, YCIOBUH paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHWU Y4E€OHOIO HCCIIEOBAaHUS, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpeHus, Cileays NpeUVIOKEHHOMY IUIaHy, (HUKCHpPOBATh Ppe3yJIbTaThl IOJy4YEeHHON
3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJE MPEIUIOKECHHBIX TaOIUI[ M TpaduKOB, [eNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

® [POBOJUTH KOCBEHHbIE M3MEpeHHs (PU3MUECKUX BEIMYUH (IUIOTHOCTh BELIECTBA XXMIKOCTU U
TBEPIOrO TeEJla, CWJIA TPEHUS CKOJbXKEHUS, JAABICHUE BO3/AyXa, BbITAJIKUBAIOLIAs CHJIA,
JefcTByIONIAsl HAa OTPYKEHHOE B KUAKOCTD TEJO, KOOPPUIIUEHT MOJIE3HOT0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIeysl MPEAJ0KEHHOW HHCTPYKLWHU: IPU BBIIOJIHEHUM W3MEpPEHUIl coOupaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISATh 3HAUCHHE HCKOMOM BEJTMUUHBI;

e coOIOaTh MpaBUjIa TEXHUKU 0€30M1aCHOCTH IIpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BaHUEM;

e yKa3bpIBaTh TNPHUHIHUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIaroIuecs cocybl, 0apoMeTp, pblyar, MOABUKHBIA M HEMOJBUKHBIN OJIOK,
HAKJIOHHAs IIJI0CKOCTh;

® XapaKTepu30BaThb MPHUHLUIBI ACUCTBUS HM3YYEHHBIX HNPUOOPOB M TEXHUUYECKUX YCTPOUCTB C
OlOpoM Ha uX omnMucaHus (B TOM 4YHCIE: TOJUIMIIHUKH, YCTPOWCTBO BOJOINPOBOJA,
THJIPaBIMYECKUN TIPECC, MAaHOMETpP, BBICOTOMEp, IOPIIHEBONM HACOC, apeoMETp), HCHOJb3Ys
3HaHHUA O CBOMCTBaX (U3MUECKUX SBICHUM U HEoOXoAuMble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOAUTH NPUMEPHI (HAXOAUTh MHPOPMALMIO O MpUMEpPax) MPAKTUYECKOTO HCHOIb30BAHUS
(¢u3nYecKUX 3HaHUI B TIOBCEIHEBHOW KM3HU JIIsl oOecrieueHust 6€30MacHOCTH TpU OOpaIieHu
C mpubopaMH M TEXHHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHMs 3[0POBbS M COOJIIOJCHHS HOPM
9KOJIOTUYECKOTO MTOBEICHUS B OKPYXKAIOLIEH cpene;

® OCYLIECTBJIATh OTOOp MCTOYHMKOB HMH(popmauuu B VIHTepHETE B COOTBETCTBMM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCA 3HAHUH M IyTEM CpPaBHEHMs pa3IMUYHBIX
HCTOYHUKOB BBIIEIATH MH(OPMAIMIO, KOTOpas SBJISIETCS MPOTHUBOPEUYMBONW WM MOXKET OBITh
HE/I0CTOBEPHOI;

® CIIOJIb30BAaTh IIPH BBIMIOJIHEHUU YYEOHBIX 3aJlaHUNl HAYYHO-TOMYJISIPHYIO JIMTEpaTypy
(¢u3nUecKoro coJepXkaHus, CIpPaBOYHBbIE MaTepuanbl, pecypchl ceTu HTepHeTr, BianeTh
npuéMaMHi KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(DOpPMAIMK W3 OJHOW 3HAKOBOH
CHCTEMBI B JIPYTYIO;

® Co3/1aBaTh COOCTBEHHbIE KpaTKHUE ITMCbMEHHBIE M YCTHbIE COOOILIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MH(POPMAIUU (PU3HUECKOTO CONEPKAHUSA, B TOM UYHUCIIE MyOJUYHO JeNiaTh KpaTKue
COOOIIeHUsI O pe3yJibTaTaX IPOEKTOB WM Y4E€OHBIX HCCIEIOBaHUM, MpPU 3TOM TIPaMOTHO
WCTIOJIb30BaTh W3yUEHHBIN NMOHATHIHBIN ammapar Kypca (PU3HMKH, COTPOBOXKIATh BBICTYIUICHUE
Mpe3eHTalNEH;

® [IpH BBINIOJHEHUHU YYEOHBIX MPOEKTOB U MCCIIECIOBAHUN paclpeiesTh 00s13aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTaBJIEHHBIMHU 3aJjauaMH, CJIEIUTh 3a BBIIOJIHEHHWEM IUIaHA JCHCTBUA,
aJIeKBaTHO OLIGHUWBaTb COOCTBEHHBIM BKJIAJ B JAEATENBHOCTh TIPYIIBI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K koHIy oOyueHus B 8 kJiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypOBHE JIOJKHBI OTPakaTh

c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUH:



HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHE aTOMOB U MOJIEKYJI,
arperaTtHple COCTOSIHUSI BELIECTBAa, KPUCTAJUIMUECKHE M aMop(HBIE Teja, HACBILEHHBIH H
HEHACBILICHHBIA Iap, BJIAXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM
JIBUTATENIb, JJEMEHTApHBIA DIEKTPUUECKUM 3apsi, JJIEKTPUYECKOE II0Jie, NPOBOJHUKUA U
JUBJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pasnuyath SABJICHUS (TEIJIOBOE PACUIMPEHUE U C)KAaTuE, TEIJIoNepeaaya, TEIJI0BOE PaBHOBECHE,
CMauMBaHME, KallWUIApHbIEC SBJICHUS, MCIIApEHHE, KOHICHCALUS, IUIABJIEHUE, KPUCTaUIU3alUs
(oTBepAeBaHKE), KHUIIEHHE, TeIulonepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIUS, W3IIyueHHeE),
IEKTpU3alUs TeJl, B3aUMOJICHCTBHE 3apsAloB, IEHCTBHS HIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aMMOJEHCTBIE MarHWTOB, AEMCTBUE MATHUTHOIO IMOJS Ha IPOBOAHMK C TOKOM,
JIEKTPOMArHUTHAsE UHIYKLHKS) O OMHMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (DU3MYECKHX SIBIICHHI B OKpY’KalOIIeM MHpE, B TOM
yuciie (pU3nUecKue sIBICHUsS B IPUPO/IE: OBEPXHOCTHOE HATSKEHUE U KAIUJUIIPHBIE SIBICHUS B
IIPUPOJIE, KPUCTAJLIBL B IIpUpoe, uditydenue ColHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bL,
o0pa3oBaHHE POCHI, TYMaHa, UHEs, CHETa, IEKTPUUECKHUE SIBJIICHUS B aTMOc(epe, JIIEKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMJIM, Opeid MOIHCOB, POJIb MArHUTHOIO IOJIS JUIS
KHU3HU Ha 3emJie, OJISIPHOE CUSHUE, IPU 3TOM IEPEeBOJUTh MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUN;

ONMCHIBATh M3YYCHHBIE CBOWCTBA TeNl M (U3UYECKUE SBICHHS, WCIONB3YS (pu3myeckue
BEJIMYMHBI (TeMIIEpaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh
BEIIECTBA, yJAEJbHAs TEIUIOTAa IUIABJICHHUS, YJeNbHass TEIUIOTa MapooOpa3oBaHMs, YJEJIbHAs
TEIJIOTa CrOpaHUsl TOIUIMBA, KO3()PULUMEHT TMO0JIE3HOr0 JEHCTBUA TEIUIOBOW MAIMHBI,
OTHOCUTEIIbHAs. BIIQ)KHOCTb BO3/yXa, JJEKTPUYECKHUH 3apsa], CWIa TOKa, DJJIEKTPUYECKOE
HalpsDKEHUE, CONPOTUBJIEHHE IIPOBOJHMKA, YJEIbHOE CONPOTUBIICHHE BEIIECTBA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa), MIPU OMHCAHUU MPABHIIBHO TPAKTOBATh (PU3UUYECKHUI CMBICIT
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €IMHULBI GU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYT'MMHU BEJIMYHMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBICHHS M TPOILECCHI, HCIOJIb3YS OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHO-KHUHETUYECKON TEOPUH CTPOSHMSI BELLIECTBA, IPUHLUI CYIIEPIIO3ULIUU
noJiei (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH OMa Ui ydacTKa IelnH,
3akoH [xoyna—JIeHna, 3aKkOH COXpaHEHUs DJHEPrMM, IpPU OTOM JaBaThb CJIIOBECHYIO
(hOpMyYIHPOBKY 3aKOHA U 3aITUCHIBATh M0 MAaTEMaTHUECKOE BBIPAKECHUE;

OOBSICHATh (PU3MUYECKHE MPOLIECChl M CBOWCTBA TeJl, B TOM YHCIE M B KOHTEKCTE CHUTYalUi
MIPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHOCIEACTBEHHBIE CBSI3HU, CTPOUTH
oO0bsicHeHHe W3 1—2 JIOTMYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PH3MUECKUX
SBJIEHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEHH;

pemaTh pacuéTHbIE 337aydl B 2—3 JCWCTBUS, MCIONB3Ys 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINE
¢u3nyeckue BEIMUYUHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJjaud 3allUChIBaThb KPATKOE YCJIOBUE,
BBISIBJISITH HEJOCTATOK JI@HHBIX JUISl pElIeHUs 3aJauyd, BBIOMpAaTh 3aKOHbI U (OPMYIIbI,
HeoOXoauMBble Il e€ pelleHMs], MPOBOAUTHh PacuéThl M CPABHUBATH MOJIYYEHHOE 3HAYEHUE
(bu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXXHO PEIIMTh IMPH TOMONM (U3NIECKHX METOMOB,
UCHOJb3ys ONHMCAaHUE MCCIEJOBAHUA, BBIJCIATH IPOBEPSEMOE NPEANON0KEHUE, OLEHUBATh
MIPaBWJIBHOCTB MOPsIZIKA IPOBEIECHUS UCCIIEOBAHMSL, IENIATh BBIBOIBI;

IIPOBOJUTH OMNBITHI MO HAOMIONEHUIO (DU3MYECKUX SBICHUM WM (DU3MYECKHX CBOMCTB Tel
(KanWJUIApHBIE SIBJICHHUS, 3aBHCHMOCTH [JaBJIEHUS BO3IyXa OT €ro o0béma, TeMIepaTyphl,



CKOPOCTH IIpOLIECCa OCTBIBAHMS W HArpeBaHUs IPU U3JIY4YCHHM OT IBETa M3JIydarolleu
(mornommaroniei) MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEpaTypbl >KHJIKOCTH H
IJIOMAaM €€ IOBEPXHOCTH, JJIEKTPU3ALMA TEl W B3aUMOJCUCTBUE IJIEKTPUYECKUX 3aps/IOB,
B3aUMOJICIICTBUE TIOCTOSHHBIX MAarHUTOB, BHU3yaJU3alMsi MAarHUTHBIX IIOJIEHW MOCTOSTHHBIX
MAarHuTOB, JE€HWCTBHUS MAarHUTHOTO MOJS HAa IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  AJIEKTPOJBHUIraTeNss  IOCTOSHHOIO  TOKa):  (OPMYJIHMpPOBaTH  INPOBEpsieMble
NPEIMNOI0KEeHUs, COOMpPaTh YCTAaHOBKY M3 NPEJIOKEHHOro 000pyNOBaHMSA, OMHMCHIBATH XOJ
OTbITa M (POPMYIIMPOBATH BHIBOJIBL;

BBITIOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIILHOMN BIaKHOCTH BO3yXa, CUJIbI TOKA,
HANpSDKCHUSI C WCIOJIh30BAHUEM aHAJIOTOBBIX MPHOOPOB M JATUYMKOB (PU3MUECKUX BEIINYMH,
CPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM a0CONMIOTHOM MOTPEIIHOCTH;
MPOBOANTh HCCIENOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIWYUHBI OT JPYrod C
HCIIOJIb30BAHUEM MPSAMBIX H3MEPEHMH (3aBUCUMOCTH COIPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TJIOMIAM MOMEPEYHOTO CEYEHUS U yAEIBHOIO COIPOTHUBIICHHS BEUIECTBA MTPOBOJIHHUKA,
CWIBl TOKA, WMAYLIETO 4Yepe3 IPOBOJHHUK, OT HANPsHKEHHWs Ha IPOBOJHHKE, HCCIIEIOBAHHE
MOCNEAOBATEIbHOTO ¥ MapajjIeIbHOTO  COCJAMHEHUH  MPOBOJHHUKOB):  IJIAHHUPOBATh
UccleIoBaHue, COOMpPaTh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS, CIIEAYs IPEJIOKEHHOMY IUIaHY,
(uKCUpOBaTh pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUAE TaOnull U rpadukoB, HenaThb
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHUS;

MPOBOANTH KOCBEHHBIE M3MEpPEHUsT (PU3NUYECKUX BEJIUYUH (YIeNbHAs TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHHE IPOBOJHUKA, pPabOTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBAThH
U3MEpeHus], cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs NPEII0OKEHHON UHCTPYKIUH, U
BBIYUCIISATh 3HAUEHNUE BEIMUUHBI,

coOIOAATh MpaBUIa TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHLUIBI JEUCTBUS H3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX ONUCaHUS (B TOM YHUCJE: CHCTeMa OTOIUICHHs JOMOB, THTPOMETp, IapoBas
TypOMHa, amrepMeTp, BOJbTMETP, CUETUUK DIEKTPUUECKONW SHEPTUH, AJIEKTPOOCBETUTEIbHbBIE
npuOOpBI, HarpeBaTeJIbHBIC 3JIEKTPOIPUOOPHI (MIPUMEPHI), JIEKTPUYECKHE MNPEIOXpaHUTENH,
3JEKTPOMArHUT, 3JIEKTPOJIBUIaTelb IOCTOSIHHOTO TOKA), HUCIOJIb3ysl 3HAHMS O CBOMCTBax
(bu3nUecKux SBICHUHA U HEOOXOJUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUUYECKHUE YCTPOICTBA U M3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTU4YHBIM PHUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTAaTEIb BHYTPEHHETO CTOpPaHUs, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI IEKTPUUECKUX
LENEH C IMMOCIEN0BATEIBHBIM U NApAJUICIbHBIM COCAMHEHUEM JJIEMEHTOB, pa3jinyasl yCIOBHBIC
0003Ha4YEHHUS FIIEMEHTOB 3JIEKTPUUECKUX IIeTeH;

NIPUBONUTE TPUMEPHI (HAXOAUTh MHPOPMALMIO O MpUMEpax) MPAKTHUYECKOrO HCHOIb30BAHUS
(¢u3nYecKUX 3HaHUI B TIOBCEIHEBHOW JKMU3HU JIUIsl o0ecrieueHust 6€30MacHOCTH TIPpH 0OpaIieHI
c mpubopaMu M TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3/10pPOBbS U COOIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIISATh TMOMCK WHpOpMaMUU (GHU3NUECKOro cojepxkaHus B VIHTepHeTe, Ha OCHOBE
AMEIOIIMXCA 3HAaHUH W NYTEM CpPAaBHEHMS JIONOJIHUTEIBHBIX HMCTOYHUKOB BBIJCIATH
MHPOPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
WCIOJIb30BaTh MPHU BBINOJHEHUM YYEeOHBIX 3aJaHUl HAy4YHO-IMOMYJISPHYIO JIMTEPaTypy
(Gu3nUecKoro coaepXkaHus, CIpPaBOYHBIE MaTepuanbl, pecypchl ceTu HHTepHer, BianeTh
npuéMaMu KOHCIEKTUPOBAaHUA TEKCTa, mpeolOpa3zoBaHus HHPOpPMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpaTKHUE YCTHBIE COOOIIEeHUs, 00001mas nHOopMaInio
13 HECKOJBKUX MCTOYHUKOB (PU3NYECKOTO COACPIKAHUS, B TOM YHUCIE MyOJUYHO IMPEICTABIISATh



PE3YIbTATHI HpOCKTHOﬁ HJIN I/ICCJICI[OBaTeHLCKOfI ACATCIIbBHOCTHU, TIIpU 3TOM TI'PAMOTHO
HCIOJIb30BaTh M3YUYCHHBINH MOHATHIHBIN anmapar Kypca (U3HKH, CONMPOBOXAATh BBICTYIJICHUE
MpEe3EHTALNEN;

IIPY BBITIOJTHEHUH Y4eOHBIX MPOEKTOB M UCCIENI0BaHUN (PU3MYECKHX MPOIIECCOB PACHPEACIATh
0053aHHOCTH B rpynie€ B COOTBETCTBHUU C ITOCTABJICHHBIMU 3aa4aMH, CIICAUTE 3a BBIIOJIHCHUCM
IJIaHa JEWCTBUH U KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKIaa B
JEeATEIbHOCTh  IPYIIIBI, BBICTPAaUBaTh KOMMYHUKATHUBHOE B3aUMOJECUCTBUE, IPOSIBIAA
TOTOBHOCTH pa3peniaTb KOH(PIUKTHIL.

K koHiy oOyueHust B 9 kjiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM ypOBHE JIOJKHBI OTPaXkaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUH:

HCII0JIb30BaTh MOHATHS: CUCTEMA OTCUYETA, MAaTEPUAIIbHASL TOUKA, TPAEKTOPHUs, OTHOCUTEIBHOCTh
MEXaHUYECKOT O JBUKEHMUS, nedopmanus (ympyras, IIacTUYECKas), TpEeHHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3Ku, LIEHTP TSHKECTH, aOCOIIOTHO
TBEP/IOE TEJI0, LIEHTP TSAKECTH TBEPIOTrO Tejla, paBHOBECHE, MEXaHUYECKUE KOIeOaHUs! U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPa3BYK, FIEKTPOMArHUTHBIE BOJIHBI, LIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JAbHO30PKOCTh, CIIEKTPbl UCITyCKaHHs M MOTJIOLIeHus, anbda, Oeta- u
raMMa-Hu3J1y4eHusl, U30TOIbI, sIEpPHAsl SHEPreTHKa,

pasznuuath  sBI€HHUS (paBHOMEpPHOE M  HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBU)KEHHE,
PaBHOYCKOPEHHOE IpPSIMOJIMHENHHOE JBWXKEHHE, CBOOOJHOE NaJieHUuEe Tejl, PaBHOMEPHOE
JIBIDKEHUE T10 OKPYXKHOCTH, B3aMMOJEHCTBHE TeJ, PEaKTUBHOE [BM)KEHHUE, KosebaTeabHOoe
JBIDKEHUE (3aTyXalollMe M BbIHYXJIEHHbIC KOJIEOaHHUs), PE30HAHC, BOJHOBOE JBHXKCHHE,
OTpaKCHHE 3BYKa, NPSAMOJIMHEHHOE PpacIpOCTPAHEHHUE, OTPAKEHUE M IIPEIIOMIICHHE CBETa,
[OJIHOE BHYTPCHHEE OTpPa)KCHUE CBETAa, pPa3joKeHHe Oeloro cBeTa B CHEKTP U CIIOXKEHHE
CHEKTPAJbHBIX 1IBETOB, JIUCIEPCHUS CBETa, €CTECTBEHHAs pPaJIlOAKTUBHOCTb, BO3HHUKHOBEHHE
JIMHENYaToro CreKkTpa M3JIy4eHHs) IO ONMCAHUI0 UX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pr3HUYecKoe SIBICHUE;

pacrno3HaBaTh IpPOSBICHUE HM3YYEHHBIX (PU3UUECKUX SBJICHUM B OKpy)KarolleM Mmupe (B TOM
yucie (usnyeckue sSBICHHUS B NPUPOAE: NMPUIMBBI U OTJIUBBL, ABWKeHHE IulaHeT CONMHEYHOMN
CHCTEMBbl, PEAKTUBHOE JBI)KEHHE >XUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPACEHNE, CEHCMHYECKHE BOJHBI, I[yHAMM, 3XO, LBETA TEJ, ONTHUYECKHE SIBJICHUS B
npupojie, OuoIorMuecKoe MAEUCTBUE BUAMMOIO, YJIbTPa(pHOIETOBOIO U PEHTTEHOBCKOI'O
W3TYYCHUH, eCTECTBEHHBIH paJUOAKTUBHBIA (OH, KOCMHYECKHE JIy4d, pPaTUOAKTUBHOE
U3JIy4YE€HUE NPUPOJIHBIX MUHEPAJIOB, JAECUCTBHUE PAJMOAKTUBHBIX W3JyUYEHUH HA OPIraHU3M
YeJioBeKa), PHU 3TOM MEPEBOJIUTh MPAKTUUECKYIO 3a]]auy B YUEOHYIO, BBIJICNIATh CYIIECTBEHHbBIE
cBOIcTBa (IIpU3HAKU) PUBNYECKUX SBJICHUM;

ONMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (U3UYECKUE SBICHHS, HCIONB3YS (usnueckue
BEJIMYMHBI (CpeAHsISl 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBMKEHHUU, YCKOPEHUE,
nepeMelleHue, MyTh, YIJOBas CKOPOCTb, CHUJa TPEHHs, CHJa YNPYrocTH, CHJIA TSAXKECTH,
yCKOpeHHEe CBOOOJHOIrO MaJeHus, BEC Tesla, MMIIYJIbC Tejld, MMITYJbC CHJIbI, MEXaHUYeCcKas
paboTa ¥ MOILIHOCTb, MOTCHIMATbHAS SHEPrUsl TeNa, MOJHATOrO HAaJ MOBEPXHOCTHIO 3EMIIH,
IIOTEHLIMAJIbHASL DHEPIUsl C)KATOW IPY’KUHBI, KMHETUYECKAsl JHEPrus, MOJHAs MeXaHW4ecKas
SHEprus, MepuojJ MU 4acToTa KoieOaHui, JJuHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA,
CKOpOCTb CBE€Ta, IIOKa3aTellb MPEIOMIIECHUsS Cpelbl), NPU OMNMCAHWU TPABUIBHO TPAKTOBATh
(bu3nyecKui CMBICT UCIOIb3YyEMbIX BEMYHH, 0003HAYEHUS] U €UHUIIbI (PU3UUYECKUX BEJIUYHH,
HaXOJUTh (OPMYJIbl, CBSI3bIBAIOIINE JTAHHYIO (PM3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMUYMHAMU,
CTPOUTH Tpa(UKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKkTepu30BaTh CBOICTBa Tel, (U3UYECKUE SBJICHUS U IPOLIECCHI, MHCIOJb3YsS 3aKOH
COXPAHEHMs PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHLMII CYHNEPHO3UIMN CHUJI, MPUHIUI



otHocuTenbHOCTH [anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI
OTPaXEHHS W TIPEIIOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSA0BOTO U MacCOBOTO YHCEN IPH
SIEPHBIX pPEaKIUsIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTeMaTHYeCKOe BBIPAXKECHUE;

OOBSICHATh (PU3MUYECKHE TPOIECCHl M CBOWCTBA TEN, B TOM YHCIE W B KOHTEKCTE CHUTYaIHi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYHMHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTMUECKHX IIaroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUECKHUX
SABJICHUN, (PU3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3aa4u (ONMUpPAIOIIKNEcs Ha CUCTeMY U3 2—3 ypaBHEHUH ), UCOJIb3Ys 3aKOHbI
u (GopmyIbl, CBS3bIBalOIIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajHM3a YCIOBHS 3aJauu
3allUCBIBaTh KPaTKOE YCIIOBHE, BBIABIATH HEJOCTAIOIIME WM M30BITOUHBIEC JTaHHBIC, BHIOMPATH
3aKOHBl M (DOPMyIIBI, HEOOXOOMMBIE [UIS pEUICHUs, IMPOBOAUTH pacuéThl M OIICHUBAThH
PEATUCTUYHOCTD MOTYYSCHHOTO 3HAUCHHS (PU3NYECKON BEIIMUHMHBL,

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MPH MOMOIIM (U3HMUYECKUX METOJIOB,
UCTOJNB3Yys ONHMCAaHUE HCCIECOBAHUS, BBIJCIATH MPOBEPSEMOE NPEANOIOKEHUE, OICHUBAThH
MPaBUIBHOCTh TIOPSIIKA TIPOBEICHHS WCCICIOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOMIOACHUN U OTIBITOB;

MIPOBOJUTH OMBITHI MO HAOMIONEHUIO (DU3UYECKHX SBICHUA WM (DU3NYECKHX CBOMCTB Tem
(M3y4yeHne BTOpPOro 3akoHa HBIOTOHA, 3aKOHa COXpAaHEHWS SHEPTUH, 3aBHCUMOCTBH IEpHOJA
KoseOaHui MPYKUHHOTO MasTHUKA OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBHCUMOCTh
OT aMIUIMTYAbl MalbIX KojeOaHuM, MPSIMOJIMHEHHOE PacHpOCTPAHEHHE CBETa, Pa3lIOKEHHE
0eroro cBera B CIEKTP, M3Y4YEHHUE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKajle U CBOICTB
n3o0pakeHUsl mpeaMmera B coOuparomieil juH3e, HaOMI0JeHHE CIUIOIIHBIX U JIMHEWYaThIX
CICKTPOB HM3JIYYCHHS): CaMOCTOSATEIHHO COOHMpaTh YCTAaHOBKY U3 W30BITOYHOrO Habopa
000pyI0BaHUS, ONMCHIBATh X0 OIbBITA U €Tr0 Pe3YJIbTAThl, (POPMYIHPOBATH BHIBOJIBI,

MPOBOANUTh MPHU HEOOXOJUMOCTH CEpHUI0 MPSIMBIX W3MEPEHHH, Ompeienss CpeaHee 3HaueHUe
U3MepsieMoil BeMUUnHBI ((POKYCHOE pacCTOSHUE COOMparomield JHH3bI), 00OCHOBBIBATH BHIOOP
crioco0a u3MepeHust (M3MEPUTEILHOTO MMPUOOpa);

MIPOBOJIUTH HCCIICAOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH C HCIOJIb30BAaHHEM IPSMBIX
M3MEpeHUH (3aBUCUMOCTH IyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIDKEHUH 0€3 HadallbHOU
CKOpOCTH, IEepHO/Ia KOJIeOaHNH MaTeMaTHYECKOTO MAsITHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpaXEHHs CBeTa OT YIUIa MaJCHUA U YIJIa TPEJOMIIEHUS OT YIJla MaJeHHus): TIaHUPOBATh
UCCIIeIOBaHNEe, CAaMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJIYYEHHOMN
3aBUCUMOCTH (M3NYECKMX BEJIMYMH B BHJE TaOMMIl M TpauKOB, JeNaTh BHIBOJABI 110
pe3yabTaTaM MCCIeI0BAHNUS;

MPOBOANTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEIMYHMH (CPEAHSIsl CKOPOCTh U YCKOPEHHUE Tena
IIPU PABHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHUS, >KECTKOCTh MPY>KUHBI,
KOO(QQHUIMEHT TPeHHsI CKOJNBKEHHUS, MeXaHHYecKass paboTa M MOIIHOCTb, YacTOTa M TIEPHOM
KoJIeOaHUH MaTeMaTHYeCKOr0 W MPY)KUHHOTO MAasTHUKOB, OINTHYECKas CHJIAa CcOOHparomieit
JUH3BI, PAaTUOAKTUBHBIA (DOH): TUIAHUPOBATH HM3MEPEHHS, COOMPATH OSKCIECPUMEHTAIHHYIO
YCTaHOBKY W BBITIOJTHATH U3MEPEHUS, CIIEAYS MPEITI0KCHHON HHCTPYKIIMH, BEIYUCIISTH 3HAUYCHHE
BEeJIMYMHBI M aHATU3UPOBATH TMOJYYECHHBIE pEe3yJbTaThl C YYETOM 3aJlaHHOM MOTPEIIHOCTH
HU3MEPEHUI;

coOIIrOIaTh MpaBHiIa TEXHUKH O€30MAaCHOCTH NPU paboTe ¢ J1abopaTOpHBIM 000y IOBaHHUEM;
pasnuyaTh OCHOBHBIE TNPU3HAKM HU3YYECHHBIX (U3NYECKUX MOJIENei: MaTepuanbHas TOYKa,
abCOIOTHO TBEPOE TENO, TOYCUHBIH UCTOYHUK CBETA, JIy4, TOHKAS JMH34, IUIAHETapHast MOJIEIb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO s1/1pa;



XapaKTepu30BaTh MPUHLUIBI JACHCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUUECKUX YCTPOUCTB C
ONOpOM Ha MX ONHMCAHMS (B TOM YHCJE: CHUAOMETP, NATYUKH IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakera, »dXOJIOT, OYKH, NEepUCKol, (HOToanmapar, ONTHYECKHE CBETOBOJPDI,
CIIEKTPOCKOII, JO03UMETp, Kamepa BuiabcoHa), MCHONB3ysl 3HAHUS O CBOWCTBAX (PU3HMUECKHUX
SIBJIGHUN ¥ HE0OXO0IMMble (PU3UUECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BAaTh CXEMbl W CXEMAaTUYHBIE PHUCYHKM M3YyUYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEpUTENIbHBIX NPUOOPOB M  TEXHOJOTMYECKMX IIPOLECCOB IMPH pEHIeHHH Yy4ueOHO-
MPAKTUYECKHUX 33/1a4, ONTHYECKUE CXEMBI I TOCTPOSHUSI H300pakKeHUH B MJIOCKOM 3epKalie u
coOuparolei J1H3E;

MPUBONUTH TPUMEPHI (HAXOAUTh WHPOPMALKIO O TpPUMEpax) MPAKTHYECKOTO HCIOIH30BAHUS
(bu3nYeCKUX 3HAHUN B TIOBCETHEBHOM KHU3HU JIJIsl oOecrieyeHus] 0€30MacHOCTH MPU OOpalieHUH
c mpubopaMH M TEXHHUUECKUMH YCTPOHCTBAMH, COXPAaHEHHs 3J0POBbS M COOJIIOJICHUS HOPM
9KOJIOTMUYECKOTO MOBEJICHUS B OKPY KAIOILLEH CPELE;

OCYIIECTBIIATh MOUCK MH(pOpMaMU (PuU3ndeckoro cojep:kanusi B MHTepHETe, caMOCTOSTENHbHO
(dbopMyIHpys MOMCKOBBIM 3alpoc, HAXOJUTh MYTH OINpPENEICHUsl JOCTOBEPHOCTU MOJIYYEHHOM
MH(POPMALIMK Ha OCHOBE UMEIOIINXCS 3HAHUHU U JIOTIOJTHUTEIBHBIX UICTOYHUKOB;

UCMOJb30BaTh MPH BHIIOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy
(U3NYECKOTO COJEepXKaHUsA, CIPAaBOYHBIE MaTepUalbl, pecypchl ceTu HTepHeT, BianeTh
npuéMaMHi KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(DOpPMAIMK W3 OJHOW 3HAKOBOH
CUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBe HH(pOpMaluu U3
HECKOJIbKUX MCTOYHUKOB (PU3UUECKOTO COACpkKAaHMsS, MyOIWYHO MPEACTaBIATh pPE3yIbTaThl
MPOEKTHON WJIM UCCIIEOBATENLCKON JEATEIbHOCTH, MPU ATOM TIPaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro paszena (U3MKHU U COMPOBOXK/IAThH BBICTYIIJICHHE
Ipe3eHTalMel ¢ y4éTOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
Konn4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUU OKPY:KAKOIIEro MUpa
bu6nuoreka [JOK
1.1 O - 2
HBHKa - Hayka o PHpOAe https://m.edsoo.ru/7f416194
bubnnoreka [IOK
1.2 O 2 1
HBHHECKHE BETIHHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 bubmorexa HOK
' y a https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pa3znea 2. IllepBoHayaibHbIEe CBeJeHUSI 0 CTPOCHUM BelllecTBA

2.1 CtpoeHue BelecTBa 1 bubnmorera [TOK
' P - https://m.edsoo.ru/7f416194
29 JIB>keHUEe 1 B3aUMOICCTBUE YaCTHII ) | bubnmoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2.3 A 2
TPETATHRIC COCTOANMA BelliecTha https://m.edsoo.ru/7f416194
Hroro no paszgeny 5
Paznen 3. /IBu:keHHe U B3auMoOAeiicTBHE Te
b K
3.1 MexaHn4ecKoe NBIKCHIE 3 nommorexa O

https://m.edsoo.ru/7f416194




bu6nmoreka [JOK
32 Hrepuns, macca, m0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
3.3 Crua. Bret cunt 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [asnenue. [lepenaua naBneHust TBEpAbIMU 3 bubmuotexa [{OK
' TelIaMH, )KUJKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoc(eproe nasneHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA IOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.1ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTB. JHEPrUust
bu6mmoreka [IOK
> Pabora 1 mompgoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexaieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBJ1eHUs
11 C . ccTBa 7 bubnuoreka [JOK
' TPOCHHE H CBORCTBA BELL https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie npoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS
DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bu6nuoreka LIOK
2.1 - 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N but6mmoreka [JOK
2.2 IToCTOsIHHBIN 2IIEKTPUYECKUNA TOK 20 1 7 https://m.edsoo.rw/7FA18 1 ce
bubnuoreka [JOK
2.3 MarHHTHbIC ABICHAS 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 DMEKTPOMATHHTHAS HELILY KIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexann4yeckue siBJeHUs
L1 MexaHn4ecKoe ABHKEHUE U CIIOCOOBI €ro 10 1 bubnuoreka [JOK
. OIUCaHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 B 5 20 1 3
SAIMOACHCTBIE TE https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHUsI U BOJHBI
but6mmoreka [JOK
2.1 M
CXHMYECKUE KONCOamH 7 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M . 1
CXAHHIECKHE BOHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0J1€e U 3JIEKTPOMATHUTHbIE BOJIHBI
31 ONEKTPOMAarHuTHOE 10JIE U 6 ) bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI PacrpoOCTpPaHEHHUsI CBETA 6 2 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hitos://m.edsoo.r/7¢41 ada6
Hroro no pazneny 15
Pa3nes 5. KBanTOBBIC IBJ1CHHA
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHne cBeTa arToMOM 4 1 hitps://m.edsoo ru/7f4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 7pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuun 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. [loBTOpHTEIbHO-000011IAK0IIUI MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubnuoreka LIOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




YYEBHO-METOJMUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

» ®usuka: 7-i knacce: 6a30BbIi ypoBeHb: yueOHHK, 7 kiacc/ [leprpimkun .M., iBanoB
AN., AximonepHoe obmectBo «M3aarensctBo «lIpocBenienue»

» ®usuka: 8-if kmacc: 6a30BbIN ypoBeHB: yueOHuUK, 8 kinacc/ [lepoimkun . M., lBaHoB A.
W., Axunonepnoe obuectso «M3narensctBo «IIpocemenue»

» ®usnka: 9-it knacc: 6a30BbIN ypoBeHB: yueOHuk, 9 knacce/ [lepsimkun . M., I'ytHuk E.
M., UBanoB A. U., [letpoBa M. A., Akuinoneproe obiectBo «3naTenscTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

®dwusuka. 7 knacc. Meroauueckoe nocodue kK yueOHuky A.B. [lepslikuna. aBTop
®unonosny Huna BiiagumuposHa

®dwusuka. 8 kmacc. Meronuyeckoe nocodue k yueonuky A.B. [lepoimkuna. aBTop
®unonosny Huna BiiagumuposHa

®dwusuka. 9 knacc. Meronuyeckoe nocodue k yueouuky A.B. [leprimkuna. aBTop

®unonosny Huna BiiagumuposHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www fizika.ru

http://somit.ru

http://www.e-science.ru/physics

http://somit.ru UuTepHer-mecto pusuka

http://www.school.mipt.ru Undopmatuka u pusuka: cailt yuurens Gu3uku u

uHpopmaruku 3.3. [llakyposa



http://demo.home.nov.ru O6pazoBarensubiec MaTepuaisl o pusuke DTU um. A.D. Nodde
http://school-collection.edu.ru/collection EcTecTBeHHO-HayYHBIE IKCITIEPUMEHTHI —
®wusuka: Komnekus Poccuiickoro o01meo0pa3oBaTebHOTO IOpTaia

http://experiment.edu.ru OTKpeITEII KOJIIEK: DHU3nKa



