INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIICHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, peactaBieHHbx B DI'OC OO0, a takxke ¢ yuérom eaepanbHON
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonaBanus yuedHoro rnpeamera «Duznkay.
Copneprkanue IporpaMMsl 1o (pru3KKe HarpaBiIeHO HA OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYYalOUIMXCA U OPTaHU3alMI0 U3ydeHHs] (PU3UKU Ha AesITeNbHOCTHOI ocHOoBe. B
nporpaMMe 1o (U3MKe YYMUTBHIBAIOTCS BO3MOXHOCTH YUEOHOTO TpeAMeTa B pean3aluu
tpeboBanuit ®I'OC OOO k mMIaHUPYEMBIM JUYHOCTHBIM M METANPEIAMETHBIM pe3yJIbTaTaM
Oo0y4YeHHsI, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUYEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepualia 1o rojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
oOyJaromuxcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SIBICHUI, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMuer U (pu3nyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIOoCTaBisIeT HaumOojee sICHble OOpa3ipl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUM O MUpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE MIpelIoyiaraeT OBJIAJEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIy4EHUS BBIBOJIOB.
[lenn u3yuyeHus (U3NKU Ha yYpOBHE OCHOBHOIO OOIIETr0 OOpa30BaHMs OIpENEICHbl B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemeHnneM Kosnernn MunncrepctBa npocsemieHus Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e Dpa3BUTHE TMPEJCTaBICHUI O HAayyHOM MeTOJie TO3HaHUS U (HOpMHUpPOBaHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JJIsl PA3BUTUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymieit mnpodeccuoHaTbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY 00yUEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTrxkeHne STUX TIeNiell mporpaMMmbl 1Mo (U3HKE Ha YpPOBHE OCHOBHOTO OOIIETro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHEe 3HAHHI O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXAaHHUECKUX, TETUIOBBIX,
AJNIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATh M  OOBACHATH (PU3UYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(GU3NUECKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHbie PabOTHl M IKCICPUMEHTAIBHBIC HCCICIOBAHUS C HCIIOJIb30BAHHEM
U3MEPUTEITBHBIX PUOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO CO cepaMu MPoheCCUOHATHLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DH3UKOMA,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

[Ipennaraemslii B mporpamme 1o Gusmke nepeueHs 1ad0opaTopHbIX pabOT U OMBITOB HOCHUT
peKOMEHIaTENbHBIA XapaKTep, YUWUTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaJTbHBIX OCOOCHHOCTEH 00YyJarOIInXCsl, CIIUCKA IKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOT'0 dK3aMeHa 1o (U3HKe.



COJAEP/KAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®usuka u eé poJib B NO3HAHNM OKPY:KAIOIIEro MUpa.

®usnka — Hayka o mnpupone. SBneHus npupoasl. dusmyeckue SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIC, AIEKTPUUECKHE, MATHUTHBIC, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usznueckux BenuuuH. Dusnueckue MpuOOpPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTEMA €IMHMULI.

Kak ¢usuka u qpyrue ectecTBeHHbIE HayKu M3y4aloT npupojay. EcTecTBeHHOHAYUHBII MeTOT
[I03HaHUs: HAOII0JEHHE, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO
MpPOBEpKE TUIoTe3, OOBbsicHeHHe HabmogaemMoro siBaeHus. OnucaHue (U3HUECKUX SBICHUU C
IIOMOILIBIO MOJIEIIEH.

Hemoncmpayuu.

1. Mexannueckue, TEIIOBbIE, JEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usmnueckue mpuOOpPHI W MpoIeaypa MNPSAMBIX HW3MEPEHUN aHaJOroBbIM M LU(POBBIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

Onpenenenre UeHbI JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOopa.
H3mepenne paccTOsTHUMN.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTA.
Ornpeznenenue pa3MepoB MajbIX TeJ.
N3mepenne TemmepaTypbl TpH TOMOIIM SKHJAKOCTHOTO TEPMOMETpa U JIaT4yuKa
TEeMIIepaTypsbl.
6. IlpoBeneHue wucciegOBaHUS 10 TIPOBEPKE THUIOTE3Bl: JNAITBHOCTH TIOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJBIIIE BHICOTA MTyCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBAa.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JTOKa3bIBAIOLIUE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBrxkenune wyactul BemecTBa. CBs3b CKOPOCTH JBUKEHUS YAaCTHUI[ C TEMIEPATYPOM.
BbpoynoBckoe nBwxkenue, auddysus. BzaumopeiicTBMe dUacThIl BEIIECTBA: MPUTSIKEHUE W
OTTAJIKUBaHUE.

ArperaTHble COCTOSTHUS BEILIECTBA: CTPOEHUE ra30B, KUAKOCTEN U TBEPABIX (KPUCTATUTMUECKHUX )
Ten. B3auMOCBSI3b MKy CBOWCTBAMHM BEIIECTB B pa3HBIX arperaTHbIX COCTOSHMSIX U UX
aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoneHne 6pOoyHOBCKOTO ABHKEHUS.

2. Hab6mronenue nuddysuu.

3. HaOmronenwe SBICHWMA, OOBSICHSIONIMXCS NPUTHKCHHEM WM OTTAIKHBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C UCTIONB30BaHUEM (poTorpaduii).

2. OMnbITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIITMPEHHMS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBHS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHUe U B3auMoAeiicTBUe TeJl.

Mexannueckoe ABM>keHHe. PaBHOMepHOe U HepaBHOMepHOe ABMkeHHe. Cxopoctb. CpenHss
CKOPOCTb IPY HEPABHOMEPHOM JIBH)KEHHMH. Pacuér myTH 1 BpeMEHU IBH>KECHMUS.

ko E



SIBnenue uHepuuM. 3aKOH HHepUUU. B3aumonelicTBuE Ten Kak MPUYMHA U3MEHEHHSI CKOPOCTH
NBUKEHUs Tell. Macca kak mepa MHEpTHOCTH Tena. IlnotHocTe BemiecTBa. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B eIlMHUIIC 00BbEMA BEIIeCTBA.

Cuna kak xapakTepucTuKa B3aumozencTBus Ten. Cuma ynpyroctd v 3akoH ['yka. M3mepenue
CWJIBI C TIOMOIIBIO JUHAMOMETpA. SIBJIeHUE TIATOTEHUs U cuia TsokecTH. Culla TSHKECTH Ha JPYrux
mnaHerax. Bec Ttema. Heecomoctb. CroKeHHE CHJI, HAIpaBICHHBIX [0 OJHOM HPSMOIL.
PaBHogeiicTByromas cui. Cuna TpeHus. TpeHue cKkonbKeHus: U TpeHUe MoKos. TpeHue B Ipupojie u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBHKEHUS Tefa.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
Habntoienue siBjeHUs] HHEPIIUH.
HaGrotenne n3MeHeHus: CKOPOCTH TIPH B3aUMOICHCTBUU TElL.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.
CnoxxeHue Cuil, HalpaBJICHHBIX MO OJTHOM MPSIMOH.
Jlaﬁopamopubte paodomut u onvimol.
1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO JBIKEHHUSA (IIapUKa B JKUJIKOCTH, MOJETHU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).
2. OmpeneneHne CpeAHEH CKOPOCTH CKOJBKEHUS OpycKa WM IIapuKa O HAKIOHHOM
IJIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPJIOTO TeENA.
4. OmnbIThl, JIEMOHCTPHUPYIOIIME 33aBHCUMOCTh pacTsDKeHUS (AegopMariu) MPYKHHBI OT
MIPUIIOKEHHOMN CHUIIBL.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHCHUMOCTh CHIIBI TPEHHUS CKOJIBKEHHUS OT Beca Tena U
XapakTepa COIPHUKACAIOIINXCsl TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenne. CriocoObl YMEHBUIEHHUS M yBEIMYEHHUs JaBieHUs. J(aBneHue raza. 3aBUCUMOCTH
JaBJICHUS Ta3a oT 00bEéMa, Temreparypsl. [lepenaya gaBieHus TBEPABIMU TeNaMH, KHUAKOCTIMHU U
razamu. 3akoH [lackans. [ITHeBMaTnueckure MammHbl. 3aBUCUMOCTD JaBJICHUS )KUIKOCTH OT TITyOWHBI.
I'unpocratuueckuii mapanokce. CooOrmiaromuecs cocyasl. [ uapaBandeckie MeXaHU3MBbI.

Atmocdepa 3emnu u arMmocepHoe JnaBieHue. lIpUyMHBI CyIIECTBOBAaHHSA BO3AYLIHON
obomoukn 3emnu. OnbiT Toppuuemnmu. W3mepenue armochepHOro maBineHus. 3aBUCHMOCTH
aTMOC(EepHOTO JTaBJICHUsI OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubopsl mist m3mepeHus: aTMochepHOro
JTaBJICHUSI.

JleiicTBrE )KUIKOCTHU ¥ Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BeiTamkuBatomas (apxuMe108a) Cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.

[Tepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coobmatomuecs: Cocybl.

I'mppaBnnueckwmii mpecc.

[IposiBnenue nercTBUs aTMOCc(hEepHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUIIBI OT 00bEMA MOrpYKEHHOM YacTu Tela U IJIOTHOCTH

KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CHJIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBwue 1utaBaHus Tell: MIABAHWE WU MOTPYKEHUE TSN B 3aBUCHIMOCTH OT COOTHOIIICHUS
IJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopmuvie pabomul u onvimol.

ogakrwdE
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1. WccnenoBaHnue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOrPyKEHHOM B )KUJIKOCTh YaCTH
Tena.

2. OmnpeneneHue BHITAJIKUBAIOMICH CHIIBI, IEHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B )KUKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIBL, IEHCTBYIOLIEH HA TENIO B )KUAKOCTH, OT
MaccChl Tela.

4. OrnbIThl, JE€MOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOLIECH CUJIBI, IEHCTBYIOLIECH Ha TEIIO
B )KHJIKOCTHU, OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH TeJa U OT TNIOTHOCTH JKUKOCTH.

5. KoncrpyunpoBanue apeoMeTpa WIM KOHCTPYHPOBAaHUE JIOJKM U OIpeneneHue eé
IpPy30I0AbEMHOCTH.

Pa3znesn 5. PabGoTa u MOIIHOCTH. DHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

IIpocTble MexaHM3MBI: pbluar, OJIOK, HAaKJIOHHAs IUIOCKOCTb. [IpaBMiio paBHOBECHUS phluara.
[Ipumenenue npaBuia paBHOBECUs pbluara K 0J0Ky. «3onoToe npaBuio» Mexanuku. KIIJ[ npocteix
MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY M TEXHHUKE.

Mexanunyeckass sHeprug. KuHeTtnueckas ¥ noTeHUManbHas 3Heprus. [IpeBpaieHue OIHOro
BHJIa MEXaHUYECKOW SHEPTUU B IPYrol. 3aKOH COXPAHEHMSI DJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Onpexnenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJla 110 FTOPU30HTAIbHON

ITOBEPXHOCTH.

2. HccrnenoBanue ycinoBHi paBHOBECHs pblyara.

3. Usmepenne KI1J] HaKIIOHHOH MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.

8 KUJIACC

Pa3nen 6. TenyioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOW TEOpUU CTPOEHHMs BemiecTBa. Macca u
pa3Mepr,1 aTOMOB 158 MOHeKy.]'I. OHI)ITI)I, HOI[TBep)KI[aIOHII/Ie OCHOBHBIC ITIOJIOKCHUSL
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mopenu TBEPAOTO, XKUIKOTO U Ta3000pa3HOTO COCTOSHUU BemiecTBa. Kpucramimueckue u
amop¢ubie Tena. OObsSCHEHHE CBOWCTB Ta3oB, JKUIKOCTEH M TBEPIBIX TEN HA OCHOBE MOJOXKEHUI
MOHeKyﬂﬂpHO-KHHeTquCKOﬁ TeOpI/II/I. CMa'-II/IBaHI/Ie 158 Kannnm{pmﬂe SABJICHUSL. TCHJ'IOBOG pacnmpeHHe
H CXKaTHeE.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TETUIOBOTO JIBMXKCHHS YacTHIl. BHyTpeHHSIS
sHeprusi. CriocoOsl U3MEHEHHsI BHYTPEHHEW SHEPTUU: TeTIonepeiaya U CoBepiieHne padoTel. Buabl
TEIUTOTIEPeIauu: TEMJIOMPOBOAHOCTD, KOHBEKIIUS, U3TYyICHHE.

KonnuecTBO TemIoTHl. YelbHas TEIUIOEMKOCTh BEIIECTBA. 1€IIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OamaHca. [lmaBieHne M OTBepAeBaHHWE KPHUCTALITUYECKUX
BelIeCcTB. Y IeTbHas TeIuioTa miasneHus. [lapoobpazoBanue u koHneHcanus. Mcnapenne. Kunenue.
VYaenbHas TemioTa mapooOpa3oBaHUsA. 3aBUCHUMOCTh TeMIEpaTyphl KHIEHHS OT aTMochepHOro
JIaBJICHHSL.

BrnaxnocTs Bo3ayxa.

3H€pFI/I}I TOIJINBA. YILGJIBHEUI TCIIJIOTA CFOpaHI/IH.

[Tpunnumner padotel TerwmoBbix apurareneid KI1/[ reroBoro nurarens. TenaoBeie ABUTATETN
Y 3aIlIUTa OKPYKAIOIIEH Cpe/Ibl.

3aK0H COXpaHEHHs U MPEBPAICHHS YHEPTUHU B TEIJIOBBIX IPOIIECCaXx.

Hemoncmpayuu.



Ha6motenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6mronenue quddysun.
HaGnronenue siBieHN cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Habumoienue TemnoBoro pacumpeHust Ted.
V3meHeHne naBneHHs ra3a Mpu U3MEHEHHH 00bhEMa 1 HarpeBaHUH WIIA OXJIAXKICHHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Bupel reruionepenayu.
OxuaxieHre Ipy COBepUICHUH PabOThI.
HarpeBanue npu coBepiieHMH padOThl BHEITHUMH CHUJIAMHU.
0. CpaBHeHuE TEIIOEMKOCTEHN pa3InYHBIX BEIIECTB.
1. HabGmoieHne KuneHus.
12. HaGnroeHre mocTOSHCTBA TEMITEPATyphl IPH IJIaBICHUU.
13. Mojienu TEIIOBBIX JIBUTATEIICH.
Jlabopamopuusie pabomot u onvimel.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKCHUSI.
OMBITHI 110 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUSI BO3IyXa OT €ro 00bEMa 1 HarpeBaHUs
WJIU OXJIAXKICHMUS.
[IpoBepka THIIOTE3bl JIMHCHHOW 3aBUCUMOCTH JUTMHBI CTOJOHMKA JKUJAKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIIepaTyphl.
7. HaOmronenue W3MEHEHUs BHYTPEHHEW JHEpPrHMM Tejla B pe3yJibTaTe TeIUlonepenadu u
paboThl BHEITHUX CHIL.
WccnenoBanue siBieHns TeIiooOMeHa Mpy CMEIIMBAaHUM XOJIOIHOM U ropsiueil BOJBI.
9. OmnpeneneHune KOJIMUECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MPH TEIIOOOMEHE C HarpeThiM
METAIIINYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mporiecca HCapeHHUsL.

12. OnpeneneHre OTHOCUTENBHOM BIa)KHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIb/IA.

Pa3pes 7. JiiekTpuyeckne 1 MATHUTHBIC SIBJICHHSA.

Onextpuzanus Ten. J[Ba poma siexTpuueckux 3apsanoB. B3zaumoneilicTBue 3apsKEHHBIX TEll.
3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aMMOJICUCTBHS 3apsDKEHHBIX TEJl OT BEIMYMHBI 3aps0B U
pacCcTOSHUS MEXy TeJIaMu).

Onexkrpuueckoe mnose. Hanpsx€HHOCTh snexkTpuueckoro noss. llpuHnun cynepnozunun
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3aps10B. DJIeMEHTapHbIN eKTpudeckuil 3apaa. CTpoeHue aToMa.
[TpoBOHUKYM 1 TUATEKTPUKHA. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiaa.

ONEeKTpUYECKUH TOK. YCIOBHMS CYIIECTBOBAHHS JJIEKTPUUECKOTO TOKa. McTOuHUKH
MOCTOSIHHOTO ToKa. JleWCTBUSA DSIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHMYECKOE, MAarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

DnekTpuyeckas 1enb. Cuia Toka. DIeKTpuYecKoe HanpsibkeHrne. ConpoTUBICHUE TPOBOAHUKA.
VYaensHOE compoTHBIEHHE BenlecTBa. 3akoH Owma g ydactka uenu. llocnenoBarenpHoe u
MapajuieJIbHOE COEIUHEHHUE TPOBOJTHHUKOB.

PaboTta 1 MOLTHOCTH MEKTPUYECKOro Toka. 3akoH J[xoyns—JIeHma. DnexTpudyeckue Lemu U
MOTpeOUTENH dIEKTPUIECKOi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

RBRoOoo~NOR~wNE
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[TocrossHHpIE MarHuThl. B3auMonelcTBUE IIOCTOSHHBIX MArHUTOB. MarHuTHoe IOJeE.
MaruuTHOe 110os1e 3eMJId M €ro 3HadeHue i xu3Hu Ha 3emsie. OnbiT Dpcrena. MarHuTHoe moiie
AIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMarHuToB B TeXHUKE. JlelicTBHE MarHUTHOTO TOJIA HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUIATEb IOCTOSHHOIO TOKa. Mcnosb30BaHue 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages.  SBneHue  djeKTpoMarHuTHOM — umHaykuuu.  IlpaBuno  Jlenna.
Onekrporerepatop. CnocoObl TONyYEHUS DJIGKTPUYECKOW HSHEPruu. JIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX UCTOYHHKAX SHEPTHUU.

Jemoncmpayuu.

DnekTpu3anus Teul.

JIBa pojia JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEll.

Y CeTpoiCTBO U JEHCTBUE IEKTPOCKOTIA.

DneKTpocTaTUuecKas HHAYKIHS.

3aKOH COXpaHEHUSs MIEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKYN U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUUYECKOTO MOJIS.

HcTOYHMKH MOCTOSHHOTO TOKA.

JIeCTBUS AIIEKTPUUECKOTO TOKA.

0. DneKTpUYeCKHid TOK B )KUIKOCTH.

1. I"'a30BBIit pa3psi.

12. 3mepeHune CHITbI TOKa aMIIEPMETPOM.

13. Usmepenne 3MeKTpUIeCcKOro HAMPsKEHUs BOJTBTMETPOM.

14. Peoctat u Mara3uH CONPOTHUBIICHHI.

15. B3aumoeiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MoxenupoBaHre HEBO3MOKHOCTH Pa3IeJICHHUs TIOJIOCOB MarHUTa.

17. MopaenupoBaHre MarHUTHBIX TOJIEH MTOCTOSTHHBIX MATHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHoe noJje Toka. JNeKTPOMarHur.

20. JleficTBHME MAarHUTHOTO ITOJISI HA TIPOBOJTHUK C TOKOM.

21. DneKTpoABUraTENb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHSI SJICKTPOMArHUTHON WHTYKITUH.

23. OnbiTel Dapages.

24. 3aBHCUMOCTb HAIIPABJICHHUS WHIYKIIHOHHOTO TOKA OT YCIOBUI €r0 BOSHHKHOBECHHSI.

25. DeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

OnbITHI 10 HAOTIOCHHUIO SNIEKTPU3AIUH TeT HHIAYKIIMEH U IPH COMPUKOCHOBEHUH.

UccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOTHUKHU U AUDJICKTPUKH.

COopka u mpoBepKa padOThI STEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenue u perynupoBaHue HaPsiKEHUSI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 Pe3UCTOp, OT COMPOTUBICHUS

pe3ucTopa 1 HalpsHKEHUsI Ha Pe3UCTOPeE.

7. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS NMPOBOJHUKA
OT €ro IJIUHBI, IJTOIIA/IA TOTIEPEUYHOT0 CEYCHUS U MaTepHara.

8. IlpoBepka mpaBmWiia CIOKEHUS HANPSKEHUH MpPU MOCIEI0BAaTEIbHOM COCIWHEHUH IBYX
PE3UCTOPOB.

9. Tlpomepka npaBuia Juisi CUJIBI TOKA MPU NapauieIbHOM COETUHEHUHN PE3UCTOPOB.

10. OnpeneneHue pabOTHI ATEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

RRoOoo~NoO~wNE
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11. OnpeneneHre MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MAYILETO Yepe3 JIAMIIOUKY, OT HaIlpsDKeHUS Ha
HEH.

13. Onpenenenue KIIJI nHarpeBaTens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. 3yyeHure MarHuTHOTO IOJIsl TOCTOSIHHBIX MarHUTOB MPHU UX OOBEAMHEHUU U Pa3/ICTICHUH.

16. MccnenoBanue ASWCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHS KATYIIKH C TOKOM M
Mar"uTa OoT CHJIbl TOKAa U HaIIPABJIEHUS TOKA B KaTYyIIIKE.

18. NU3yuenue neiiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3y4eHue padoThl JIEKTPOABUTATEIIS.

20. Uzmepenue KIIJ] anekTponBuraTebHOM YCTAaHOBKH.

21. OnBITBI 1O WCCJIEIOBAHUIO SIBIICHHUS JJICKTPOMArHUTHOH WHIYKIMU: HWCCIIEIOBAHHE
M3MEHEHUH 3HAYEHUS U HAlPaBJI€HUS MHIYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe naBwxkeHue. MarepuanbHasg Touka. Cucrema orcdy€ra. OTHOCHTEIBHOCTH
MEXaHWYECKOro  JBWKEHUsA. PaBHOMepHOe IpsMOIMHENHHOEe JBHKEeHHE. HepaBHOMepHOE
IIPSIMOJIMHENHOE IBMKeHUE. CpeHsAs 1 MTHOBEHHAs CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsMonuHeiHoe nBmwxkeHue. CBoOoaHoe manenue. OnbITHI
lanunes.

PaBHOMepHOE NBUKEHME O OKpYKHOCTHU. [lepuon u yactora oopaienus. JInnelinas u yrionas
CKOpOCTH. LIeHTpOoCTpEMUTENIEHOE YCKOPEHHUE.

IIepeiit 3akoH Hprotona. Bropoit 3axkoH Herorona. Tperuii 3akon Herorona. IIpmHnmmn
CYINEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cujia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS TTOKOS,
IpYTHE BUIBI TPEHHUS.

Cuna TsSKecT U 3aKOH BCEMUPHOTO TSATOTEHMsI. Y CKOpeHue cBOOOJHOro najieHus. [IBuxenue
ma”eT Bokpyr CoinnHua. [lepBas kocmudeckast ckopocTb. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MarepuanbHO TOUKH. AOCOMOTHO TBEPOE Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKpEIUIEHHON OCBIO BpallleHus. MOMeHT cuibl. LeHTp TsKecTH.

Nmnynsc tema. M3menenume umnynbca. Mmmynsc cuiibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexannueckasi pabota u MOUTHOCTh. PaboTa cui TsyKecTH, ynpyroctu, TpeHus. CBsi3b S3HEprUun
u pabotsl. IloTeHnManbHas SHEPrus Tena, NOJHATOTO HaJ MOBEPXHOCTHIO 3eMiH. lloTeHunanbHas
SHEprusl ckaroil npyxuHsl. KnHernueckas sHeprus. Teopema O KMHETHMYECKOW SHEPTHH. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU DHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOTO JABMXKEHHS TeJIa OTHOCUTENBHO PAa3HbIX Tell OTCUETA.

2. CpaBHeHHE TTyTeil M TPACKTOPUH IBIKEHHS OJTHOTO U TOTO YK€ TeJla OTHOCUTEIILHO Pa3HBIX
TeJl OTCUETA.

H3mepenne CKOpOCTH U YCKOPEHHMS IPSIMOJINHENHOTO IBHKEHUS.

HccenenoBanue Npu3HakoB paBHOYCKOPEHHOTO IBUKCHMUS.

HabntoneHue nBuxkeHus Tena o OKPYKHOCTH.

Habnronenne MexaHU4YeCcKHX sIBICHUH, MPOUCXOIAIINX B cUcTeMe 0TcuéTa «Tenexkay npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOMHeTa (QU3UKU.

7. 3aBHCHUMOCTb YCKOPEHUS TEJIa OT MacChl Tea U AEHCTBYIOLIEN HA HETO CUJIBI.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

Habnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.

W3meHeHne Beca Tella IpU yCKOPEHHOM JBUKCHHH.

IIepenava nmmymnbca Ipu B3aMMOJIEHCTBUU TEIL.

IIpeoOpa3oBanus 3HEPrUM NPH B3aUMOAECHCTBUH Tell.

CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue uMIysbca Ipu a0COIIOTHO YIIPYTOM B3aUMOEHCTBUY.

HabimoieHne peakTHBHOTO JABUKCHHUS.

CoxpaHeHue MEXaHU4eCKOH HEPruu MpHU CBOOOTHOM MaJICHHUH.

CoxpaHeHne MEXaHUYECKON PHEPIUH NIPH IBUKEHUU TeJIa MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

2.

© N

10.

11.

KoHctpynpoBanue TpakTa i pa3sroHa U JaJbHEHIIErO0 pABHOMEPHOT'O JBIKEHUS [IApUKA
WM TEJICKKH.

Omnpenenenue cpenHeld CKOPOCTU CKOJNBXKEHUS Opycka WM JABW)KCHMS IAapHKa 110
HaKJIOHHOM IJIOCKOCTH.

OnpeneneHue YCKOpEHHs Tejla IPU PAaBHOYCKOPEHHOM JIBUJKEHUM 110 HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKEHHUU 0e3
HayalbHON CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIU TP PABHOYCKOPSCHHOM ABM)KCHHH 0€3 HAYaIbHOW CKOPOCTH
IIyTH OTHOCATCS KaK psAJ HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU
OINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIBHOTO JJaBJICHMS.
Onpenenenre kKodpGuueHTa TPEHUS CKOJIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paboThl CUITBI TPEHHS TTPH PABHOMEPHOM JIBHXKSHHH TeJIa M0 TOPU30HTAIBHON
MTOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YINPYrocTH TMpU MOABEME TIpy3a C HCIOIb30BAaHUEM
HETOJBM)KHOTO U TIOABHKHOT'O OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUS SHEPTHUH.

Paznen 9. Mexannueckue KoJ1e0aHNA U BOJHBI.

KonebarenbHoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWU: TEPUOJa, 4YacTOTa,
amIuinTyna. MatemMaTuueckuii v py>KUHHBIA MasTHUKY. [IpeBpaliienre sHepruu npu KonedaTeIbHOM
JIBIKECHUU.

3aryxaromue koneOanus. BbuHYyX)aeHHbIe KojeOaHusa. Pe3zonHanc. MexaHWYecKkHe BOJHBI.
CgoiicTBa MexaHUYECKUX BOJIH. [IpoobHBIE U MONEepeUHble BOJHBI. [[TMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHu4yeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue koseOaHUi TEJ MO ASHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
2. Habmonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmoneHne BBIHYKICHHBIX KOJIEOaHUI U pe30HaHCa.

4. PacmpocTpaHeHHe NPOIOJIBHBIX U OMEPEYHBIX BOJIH (HA MOIEIH).

5. HaOmrogeHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHi pe30HaHC.

Jlabopamopuusie pabomot u onvimel.

1. OmnpezneneHue 4acTOTHI U MEPHOA KOIEOaHUN MAaTEMaTHYECKOTO MasiTHUKA.

2. OmpezeneHue 4acTOThI U NepHoJa KoJeOaHU MPYKMHHOTO MasiTHUKA.



3. MHccrnenoBanue 3aBUCMMOCTH TepHOJa KOJIeOaHUI OJBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH MEpHOa KOIeOaHUH PY>KUHHOTO MasgTHUKA OT MAacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH IEpUOaa KoJeOaHU Ipys3a, MOJBEHICHHOTO K HUTH, OT MAacChl
rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NEPUOAA KOJICOAHUH MPYKUHHOTO MAaATHHUKA OT
Macchl rpy3a 1 KECTKOCTH MPYKUHBI.
7. VI3mepeHue yckopeHUs: CBOOOJIHOTO Ma/IeHHUS.
Pa3nes 10. D1eKTpOMarHuTHOE MoJIe M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. VICII0JIb30BaHNE AJIEKTPOMArHUTHBIX BOJIH /JIsl COTOBOM CBSI3U.
DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BonHOBbIE CBOCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIE CBOCTBa CBETA.
Jlabopamopuuvie pabomot u onvimel.
1. H3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Tese(oHa.
Pasznea 11. CBeroBbIe iBJICHHUS.
JlyueBas ™mogenb cBerta. Mcrounuku cBera. IlpsAMosiMHENHOE pacnpoOCTpaHEHUE CBETa.
3armenus Connua u Jlyasl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpa)KEHUs CBETA.
[Ipenomiienue cBeta. 3akoH mperaoMieHHUs cBeTa. [losiHOe BHYTpeHHEE OTpa)KCHHE CBETA.
Vcrnonb30BaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xoxa mydeid B nuH3e. OnTuueckas cucrema QoroariapaTra, MUKPOCKOTA M TEJIECKOTIIa.
I'na3 xak ontudeckas cucreMa. ban3opykocTb U AadbHO30PKOCTb.
Pasznoxxenue 6emoro cera B cnektp. OnbiTel HploToHa. CriojkeHHE CHEKTPaJIbHBIX I[BETOB.
Jucnepcus ceTa.
Jemoncmpayuu.
[IpsiMmosinHeitHOE pacipocTpaHeHHEe CBETa.
OTtpaxxeHue cBera.
ITonmyyenne n300pa>keHUi B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienue cpera.
OnTruyeckuii CBETOBO/I.
Xom mydeit B coOuparoniei JInH3e.
XoJ 1y4ei B pacCEeUBAIOLLEH JIUH3E.
[Tonydenne n300pakeHUii ¢ TOMOIIBIO JINH3.
. Ilpunnun geiictBus oToamnmapara, MUKPOCKOIIa U TeIECKOTA.
10. Mogens riasa.
11. Paznoxenue 6enoro cBeTa B CIEKTp.
12. TTony4yenne 6en0ro cBeTa NMpH CIOKESHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopmuvie pabomul u onvimol.
1. HUccnenoBanue 3aBUCHMOCTH yTjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJia NaJeHHUs.
2. H3ydeHue xapakTepUCTHK M300paKeHUs IIPEAMETa B IMJIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJla MPEIOMJICHHsS] CBETOBOIO Jyda OT yrja MaJeHHs Ha
TPaHHIIE «BO3TYX—CTEKIIO.
[Tonyuenune n300pakeHMI ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO paCCTOSHUS U ONITUYECKOM CHIIBI COOMpPArOILEH TNH3BI.
OnBITHI 11O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OmnBITH IO BOCHPUSATHIO LIBETA MPEIMETOB IPU MX HAOJIOICHUH Yepe3 LIBETOBBIC (PUIIBTPHI.
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Pa3nea 12. KBanToBbIC sIB/ICHHS.

Omneitel Pezepdopaa u mnaneTapHas monenb aroma. Mojaens aroma bopa. Mcmyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHEeHyaThIe CIIEKTPBI.

PaguoaktuBHOCTh. Anb(a, OeTa- 1 raMma-usinydeHus. CtpoeHue aToMHoro siapa. Hykinonnas
MOZeNIb aTOMHOTO siapa. M3oronsl. PagnoaktuBHele npespamenus. [lepuosa nmomypacnaga aTOMHBIX
Anep.

SnepHble peakuuy. 3aKOHbI COXPAHEHMs 3apsAAOBOIO M MacCOBOI'O YMCEN. DHEPIUsl CBA3U
aTOMHBIX sanep. CBA3b Macchl U dHepruu. Peakunn cuHTe3a u JeneHus suep. McrouHuku sHepruu
CouHua u 3BE31.

Snepnas sHepreruka. JlecTBYs paAMOaKTUBHbBIX U3JIy4€HUH Ha )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3Iy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3aMyuHbIX I'a30B.

Crnektp Boznopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaGora cuérurka HOHU3UPYIOMINUX U3TYyUCHHIH.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopubte paodomwl u onvimol.

1. HaOnropeHue CIUIOMIHBIX M IMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. UccrnenoBaHue TPEeKOB: M3MEpPEHHME HHEPIMM YaCTUIBI IO TOPMO3HOMY HyTH (IO

dororpadusam).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTE/ILHO-000011IAK0IIIUI MOYIb.

[ToBTOpUTENBEHO-00001IAIONNI MOy b NpPEAHA3HAYEH A CUCTEMaTH3alMM M 00O0O0IIEeHUs
MIPEIMETHOTO COJAEpk aHUSI M ONbITAa AESITEIbHOCTH, IPUOOPETEHHOIO MPH U3YyYEHHH BCETO Kypca
¢u3uKy, a TaKkKe JUIs MOJTOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY N0 (HU3UKEe Ul
oOyuaronuxcsi, BHIOPAaBIINX ITOT yU€OHBIN IPEIMET.

IIpn u3yueHun JaHHOTO MOJYJIS PEAIN3YIOTCS U CUCTEMATU3UPYIOTCS BUBI IEATEIBHOCTH, HA
OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTUKEHHE MPEAMETHBIX U METanpeIMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 0OyuyeHHs, (OpMHUPYETCsl €CTeCTBEHHOHAy4Hasi I'PaMOTHOCTh: OCBOEHHE Hay4YHbIX
METOJIOB UCCIIEI0OBAaHUS SABJICHUHN IPUPOABI U TEXHUKH, OBJIaJIEHUE YMEHUSIMU OOBSCHATH (PrU3HUECKUE
SBJICHUS, TNPUMEHSS IIOJIyYEHHBIE 3HAHWSA, peEIlaTh 3aJadd, B TOM UHUCIE KAa4ECTBEHHbBIE U
SKCIIEpUMEHTAaJIbHBIE.

[IpyHIMIHATBHO NEATEIBHOCTHBIA XapaKTep JaHHOIO pa3/iea Peaau3yeTcs 3a CUET TOrOo, UYTO
oOyuaroluecs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IMPEAJIaraercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHWN PACMO3HABATH U HAYYHO OOBSCHATH (PUM3NUYECKUE SIBICHUS B
OKpY>Karolllel MpUpo/ie U TOBCETHEBHOM KU3HH;

UCIOJIb30BAaTh HAy4YHbIE METO/bl HCCIEeNOBaHUSA (PU3MUECKUX SIBICHUH, B TOM 4YHCIE IS
MIPOBEPKHU TMIIOTE3 U MOTYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUYECKOTO HCHOJIb30BAaHUS PA3IUYHBIX UCTOYHUKOB PHEPIMM HAa OCHOBE 3aKOHa
IIPEBPALIEHNS U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTUU.

ogakrwdE



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

JOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHLIX U NPCAMCETHBIX 06pa30BaTeHBHBIX PE3YyJIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hr3nyecKoi
HayKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YacTHIO B 00CY)XJIEHHH OOIIECTBEHHO 3HAUYUMBIX U 3TUYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (DU3UKY;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPUATHE ACTETUYECKUX KadecTB (U3NYECKON Hayku: €€ rapMOHMYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOH JII0003HATEILHOCTH, HHTEpEca K UCCIIEA0BATENBCKOM eI TENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- 0CO3HaHME [IEHHOCTH 06€3011acHOro 0opasa JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH IpaBWJI 0€30I1aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JIOMAIIHUX YCIOBUSAX;

- cpOpMUPOBAHHOCTH HaBbIKA pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
IpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, 00pa3oBaTebHOM
OpraHu3aIH, TOpoJia, Kpast) TEXHOJIOTUYECKOH 1 COIMaIbHOMN HAapaBIEHHOCTH, TPEOYIOIINX
B TOM 4HCJI€ U (U3NUECKUX 3HAHU;

- HHTEpeC K MPaKTHUECKOMY U3YUYEHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

- OpHMEHTalMsl Ha NpUMEHEHUEe (U3NYECKUX 3HAHWM JUIs pelleHus 3aaad B o0jacTu
OKpY>Karolllel cpe/ipl, INIAHUPOBAHMSI TOCTYIIKOB M OLEHKH MX BO3MOXKHBIX OCIEACTBUM JIs
OKpY’KaIOIlEel CPe.bl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K HN3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NPU BBHINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JEATEIBHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUHM, B TOM 4Hcle (OPMYIHPOBATH HUJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATH U BBIBIIATH B3AaUMOCBSI3U MPHUPOJIBI, 0OIIIECTBA U SKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJIbHbIE YUeOHbBIE ICHCTBUSA, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1ornyeckue AelicTBus:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);

® YCTaHABIMBATH CYIIECCTBEHHBINA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUSA AJIsi 0000IICHUS
U CpaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAaKTax, TAaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YyYCHHH (U3NYECKUX SIBICHUNA U
MPOLIECCOB, JieJaTh BBIBOJABI C MCIOJIb30BAHUEM JCIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITUYNH;

® CaMOCTOSTENBHO BBIOUPATh CIIOCO0 perieHus yueOHoi hu3nueckoil 3a1auu (CpaBHEHHE
HECKOJIbKUX BapMaHTOB peILIeHHs, BbIOOp Hambosiee MOAXOAALIEro ¢ Yy4EToM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/IbCKue AeHCTBHA!

®  1ICIIOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

® [IPOBOJUTH [10 CAMOCTOSATEIBHO COCTABIIEHHOMY IJIaHY OIBIT, HECJOKHBIN (prU3nueckuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHNE (PU3UUYECKOTO SIBICHUS;

® OIICHWBaTh Ha NMPHUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIMIO, TIOJYYEHHYIO B XOJI€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JallbHEMWIIee pa3BUTHe GU3NYECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATH TIPEATIONOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

® TPUMEHATH Pa3IMYHBIE METO/bI, HHCTPYMEHTHI W 3alpPOCHI MPH TOHWCKE W OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;

® aHaJIM3UPOBATh, CUCTEMATHU3MPOBATh U WHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

® CaMOCTOSTEIbHO BBIOMpaTh ONTHUMANbHYIO (POpMY MpeacTaBieHus HHGPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:

e B X0lIe OOCYXIeHHs YYeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOPHBIX pPaboT u
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYLIECTBY 00CYKIaeMOI TEMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pellIeHUe 3a1auu U MoAJepKaHue 01aroxkenaTeaIbHOCTH OOIEHHS;

® CONOCTaBISTH CBOM CYXJIEHUS C CYXKICHUSMH JpPYyTrUX YYacTHUKOB JHUAJOra,
oOHapyXUBaTh pa3In4yKe U CXOJCTBO MO3UIHII;

® BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyOJIMYHO  TPEACTABIATh  PE3yAbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO0  OMbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

NOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUYAIbHON pabOThI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh PabOTHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMIA POIYKT MO KPUTEPHSIM, CAMOCTOSTEIILHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JeiCcTBUS

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKux 3HaHUM;

OpUEHTUPOBAThCS B PA3IMYHBIX MOAXOAAX MPUHATUS pELIeHUH (MHIMBUIYaJIbHOE,
HPUHATHE PELIEHUS B IPYIIE, IPUHATUE PEIIEHUH IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pELIeHUS (U3NYECKOM 3ajadd WM IUJIaHa
UCCIIEIOBaHMUs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBATh NIPEIaraéMble BApUAHTBI PELLICHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATH PUUMHBI TOCTUKEHHUS (HEAOCTHKEHHS) pe3yIbTaTOB IEATEIbHOCTH, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeloBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuieHUuH (QU3NYECKUX 3aJad Wi B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPABO APYIOro.

HHPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HNUCIIOJIBb30BAaTh ITOHATHUA. q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIOI[eHI/Ie,
BKCHepI/IMeHT, MOACIb, TUIIOTE3a, CAMHUIIBI (bI/ISI/I‘-IeCKI/IX BCJIMYHUH, aTOM, MoneKyna,
arperatHble COCTOSIHHSI BeliecTBa (TBEPAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMUECKOe
JIBUKCHHE  (paBHOMEPHOE, HEpaBHOMEPHOE, NPSIMOJMHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyras, IUIaCTHYecKasi), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IBI;

paznuyath siBreHus (aud¢y3us, TEII0BOE IBUKEHHUE YaCTUILl BELIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHCpI_II/ISI, B3aHMOI[€I>'ICTBI/Ie TCII, paBHOBeCI/Ie
TBEPBIX TEJ C 3aKPEIUIEHHON OCBhIO BpaIllCHHUs, Tiepeiaya JaBJICHUs TBEPABIMH TEIaMH,
XKHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JMAaBlieHHE, IUIaBaHUE TeJ, NPEBPALICHUS



MEXaHUYECKOM IHEPTUH) TIO OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUN B OKPYKAIOIIEM MHPE, B
TOM 4ucie (pU3MYecKue SIBICHUSA B IMPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIHUSHHUE aTMOC(EPHOTO JaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUe pbIO,
pplYard B TeJ€ YENIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHHUIA;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TE U (PU3NYCCKUE SBICHUS, UCIIONB3Ysl (PUINIECCKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, MYTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSXKECTH, BEC TeJla, CHIla TPEHUs, 1aBlieHue (TBEPAOTO
Tena, XKUJAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIA, MEXaHH4YecKas paboTa, MOIIHOCTD,
IUIEY0 CHUJIBI, MOMEHT CHJIbl, KO3(PQPUIIMEHT TMOJIE3HOTO [EHCTBUS MEXaHHU3MOB,
KHHETHYECKass U TOTCHLIHAIbHAST JHEPrus), MPU OMUCAHUU MPABUIBHO TPAKTOBATH
(bu3HYECKU CMBICIT UCTIOIB3YEMbIX BEJIMUUH, X 0003HAYEHUS U €AUHUIBI (PU3UUECKUX
BCJIMYMH, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIIME MAHHYIO (DH3UYECKYI0 BEIUYHHY C
IPYTMMH BEIWYMHAMH, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX
BEIINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3HUECKUE SIBICHUS U MIPOLIECCHI, HCIIONb3YsI TPaBHIIa
CIIOXKEHHsI CHIT (BIONIb OJIHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30JI0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpaHEHMsSI MEXAHWYECKOW IHEpPruH, MpPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alKMChIBAaTh €r0 MaTEMATUYECKOE BBIPAKECHUE;

00BSACHATH (PU3UUECKHE SBICHHUS, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii  NPaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DM3MUECKUX SBICHUN, (UBMUYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3aadyd B 1—2 [EWCTBUA, HCIONB3YysA 3aKOHBI U (OPMYIIBL,
CBsI3BIBaIONIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAlIM3a YCIOBUSA 33a4H 3aHChIBATh
KpaTKO€ YCJIOBHE, TMOJACTABIATh (DU3UYECKHE BEIMYMHBI B (OPMYJIBI U TPOBOJIUTH
pacuéThl, HAXOIUTh CIPABOUYHBIC [aHHBbIC, HEOOXOAUMBIC MJIi pEIIeHUs 3a1ad,
OIICHUBATH PEATHUCTHYHOCTD MTOJYIeHHOW (PU3NUECKON BETUYNHBI;

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PELIUTh IMTPH TOMOIIH (PU3NIECKUX METOJIOB,
B OIMCAaHUU HCCIENOBAHUS BBIICIATH MPOBEpsieMOe MPEANOIOKeHHe (TUIIOTE3Y),
paznuyaTh ¥ WHTEPIPETUPOBATH MOJYUYEHHBINH pe3yJabTaT, HAaXOIUTh OIMMUOKH B XOJ€
OMBITA, JEJIaTh BHIBOJIBI 110 €r0 PE3yibTaTaMm;

MIPOBOJIUTH OMBITHI 10 HAOTIOJAEHUIO (PU3UUECKUX SIBJICHUN MU (PU3UIECKUX CBONCTB
Ten: (GOpPMYyIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHMUS, 3aMMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITH TIPSIMBbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CHIIBI U
TEMIEPATypbl C UCTMOJIH30BAHUEM AHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOANTH MCCIICOBAHKUE 3aBUCHMOCTH OIHOW (DM3MUYECKON BETUYHHBI OT APYroil ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO JBHKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TEJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca TeJla, KaueCTBa
00pabOTKM TMOBEPXHOCTEM Tl ¥ HE3aBUCHUMOCTH CHWJIBI TPEHHS OT IUIOIIAIU
CONPUKOCHOBEHUS TEJ, CUIIbl YIIPYTOCTU OT YIJIMHEHHUS MPYKHUHBI, BBITAIKUBAIOIIECH
CHIIBI OT 00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,



YCIIOBUI TJIaBaHUS TEJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MPeIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIY4YCHHON
3aBUCUMOCTH (PM3NYECKUX BEIMYHMH B BUJIE PEAJIOAKEHHBIX TaOIUIl ¥ IpaMKOB, 1€/1aTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEA0BAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, CUila TPEHUs CKOJIBKEHHMs, [aBICHUE BO3J1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha IOIPYKEHHOE B KHUAKOCTb TEJO,
KO3(PHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEII0KEHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUH U3MEPEHUH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEIMUYMHBI;

coOuoaTh IpaBWja TEXHUKM Oe30mMacHOCTH Ipu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HETO/ABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C ONOpPOM Ha WX OMMCAHUA (B TOM 4MCIE: MOAIIUIHUKU, YCTPOHCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM INPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCTONb3ysl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(OPMAIMIO O TMPHUMEpax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreueHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopMmanuu B HTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNA U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAsl SBJISIETCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUeOHBIX 3a/1aHUIl HayYyHO-TIOMYJSPHYIO JINTEPaTypy
(bU3MUecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaleTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHMsl HHPOpPMAIMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE U yCTHBIE COOOIICHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4eckoro copepkaHusi, B TOM YHUCJIe MyOJIMYHO J1eNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEeIOBaHU, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
CONPOBOXIATh BBICTYIIJICHUE TPE3ECHTALINEH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenenirTbh 005S3aHHOCTH B
IPyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 33/1a4aMH, CIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xonmy oOy4yeHus B 8 kiacce mpeaMeTHBIC Pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

HCIIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIILICHHBI U HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSA
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE
IoJie, MpOBOAHUKHU U JUIJICKTPUKU, MOCTOSIHHBIN BJICKTpI/I‘-IeCKI/Iﬁ TOK, MaroHuTHOC I10JIC,



pa3iauuaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHHE W CXKaTHE, TEIUIoNepenada, TEMJoBOe
paBHOBECHE, CMadyMBaHUE, KANWUIPHbIE SBJIECHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUIIEHHE,  TeIlolepenada
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYy4YEHHE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3apsA0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBHE
MarHuTOB, AEUCTBUE MAarHUTHOIO IOJI1 Ha NMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHas
MHAYKLIMS) TI0 OINMCAaHUI0O HUX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBbIE ABJICHUsT B NPUPOZE, KPUCTAUIBI B Ipupone, usinydeHue CoiHua,
3aMep3aHie BOAOEMOB, MOpCKHEe Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUECKHUE ABJICHUS B aTMOC(]epe, HIeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nose 3emun, Ipeiid MoIF0COB, POJIb MATHUTHOTO IOJIS JUTS XKU3HU Ha 3eMile, IOIIpHOe
CUSIHME, TPH 3TOM IE€PEBOAMUTH IPAKTHUUECKYIO 3aJadyy B Yy4eOHYI0, BBIJICIATh
CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YyelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJICHUS, YJEJIbHAs TEIUIoTa
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQHUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsil, CUJIa TOKA, JJIEKTPUYECKOE HANPsSKEHHE, COTPOTUBIICHUE IPOBOIHHUKA, YAEIbHOE
COINPOTHUBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTbH 3JIEKTPUUECKOT0 TOKA), MPU ONMHUCAHUU
NPaBUIBHO TPAKTOBATH (PU3NYECKUN CMBICI UCHOIb3yEeMbIX BEJIMYMH, 0003HAYECHUS U
e€AMHMLIBI (U3NYECKUX BEIUYMH, HAXOAUTh (OpPMYyJbl, CBA3BIBAIOIINE JaHHYIO
(GU3NUeCKyl0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpa(UKH H3yuEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHUU CTPOEHHUS BEIECTBA,
MPUHLINII CYTIEPIO3UIIMH MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /15 yyacTKa Liend, 3akoH J[xoynsa—JIeHna, 3aKkoH cOXpaHeHUs PHEPTUH, ITPU
3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €r0 MaTeMaTHYECKOE
BBIPAKCHHUE;

OO0BACHATh (PU3MUECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCIE€ M B KOHTEKCTE
CUTyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhIBIATH IPUUYUHHOCIIEACTBEHHbBIE
CBSI3U, CTPOUTH O0BACHEHHE U3 1—2 JOrMYECKHX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX
CBOICTBa (PU3NYECKUX SBIECHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTENH;

pemath pacuéTHble 3agayd B 2-3 JeHCTBHA, WCHOJIB3Ysd 3aKOHBI U (POPMYIIBL,
CBsI3bIBarOIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1auH 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEJIOCTATOK JAHHBIX I PELICHUsS 3a/Jayd, BHIOMpATh
3aKOHBI ¥ (POPMYITBI, HEOOXOUMBIE JUIs €€ pelIeHUs], TPOBOJUTH PAacuéThl U CPAaBHUBATD
MOJIyY€HHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTrh MpoOJIeMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE MCCIEJOBAHMS, BBIACIATH IIPOBEPSEMOE IPEATIONOKEHHE,
OLIEHUBATh [IPABUIILHOCTD MOPSAIKA POBEICHUS UCCIIEI0BaHMs, AIaTh BEIBObI;
IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten (KamWwUISpHBIC SBICHHS, 3aBHCHUMOCTb JABJIEHUS BO3AyXa OT €ro o0béMa,
TeMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS M HArpEBaHUs NP U3JIyUYEHHH OT LIBETa
U3y4yaroule (MOINomaroeil) MOBEPXHOCTH, CKOPOCTb HCIApEHHsl BOJBI  OT
TEeMIeparypbl KHJIKOCTH M IUIOIIAQAM €€ IOBEPXHOCTH, 9IEKTpHU3alUd Tel U



B3aMMO/JICHICTBHE 3JIEKTPUYECKUX 3apsI0B, B3aUMOACHWCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsEMblEe MPENOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 MPEUIOKEHHOIO O00OpyIOBaHUS, ONUCBHIBATH XOJ ONbITA U
(GopMyIHpOBaTh BHIBOBI;

BBITOJHATH NPSMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢U3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJbTAaThl W3MEPEHUH ¢ Y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IUIOLaM MONEPEYHOro CEUYEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IPOBOJIHUKE,
UCCIICIOBAaHUE I10CIIEI0BATEIbHOIO U MapajljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIONHATH M3MEPEHHs, CIETYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTAaThl IIOJyYEHHON 3aBUCUMOCTU B BHUJIE
TaOIHI U TPaHKOB, AETATh BBIBOAKI 110 pPE3yJbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UUECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOHMpaTh OKCIEPHUMEHTAILHYIO YCTaHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHNEM;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUUECKHE TNPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUECKHE YCTPONCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCcTaT), COCTaBISATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHbIM U NapauIeIbHBIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOAUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsi M COONIOJIEHUS HOPM OKOJIOTHYECKOTO TOBEACHUS B
OKpYKarollleu cpese;

OCYILECTBIIATH MOMCK HHPOpMALUU pu3nueckoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHHS JIOTOJIHHUTENbHBIX HCTOYHHUKOB BBIIEISATH
UHPOPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAyYHO-TIOMYJSPHYIO JINTEPATypy
(U3M4ECKOro coaepxKaHus, CIpaBOYHbIE MaTepHallbl, pecypchl ceTu MIHTepHeT, BnaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOPMALUM M3 OJHOMN
3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUe YCTHBIE COOOLIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEPIKaHUsS, B TOM YHUCIIE



nyOoJIMYHO  TPEACTABIATh  pEe3yabTaThl  MPOEKTHOM MM  HMCCIEI0BATENbCKOM
JIEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3YYECHHBIM MOHATUIHBIM anmapar
Kypca (pHU3MKH, COMPOBOXIATh BBHICTYINICHHE MTPE3CHTAIHCH;

IpPU BBINOJHEHUH Y4YeOHBIX MHPOEKTOB M HCCIEAOBaHUN (U3MUYECKUX TPOILIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEeIUTh 3a BBIIOJIHEHHEM IUIAHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTh y 00YHAIOIINUXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpPEerpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHUYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HHOpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToriomieHus, anbda, Oera- M ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTHUKA;

pa3iuyath SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIB)KCHMUE,
Kose0aTeNbHOE JIBIDKEHHUE (3aTyXawllue U BBIHYXKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, IHUCIIEPCUS CBETA,
€CTEeCTBEHHAs paH0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOr0 CIIEKTPa U3IIy4eHHs ) IO
OINMCAHUIO UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JAHHOE
¢du3nueckoe sBICHUE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXarolleM Mupe (B
TOM 4Hcie (U3HUECKUE SBJICHUS B NPUPOJIE: NMPUIMBHI U OTIUBBI, IBH)KEHUE IUIAHET
ConHEeYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILYHaMH, 3XO0, I[BE€Ta TEll,
ONTUYECKHE SBJICHUS B  TNpUpOjAE, OWOJIOTHYECKOoe  JecTBUE  BHAUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJIMOAKTHUBHBINA
(GOH, KOCMHMYECKHE JIy4d, pPATUOAKTUBHOE MW3IIyUYeHHE MPUPOJHBIX MHHEPAJIOB,
JeficTBUE paliOaKTUBHBIX M3IYyYEHUNH Ha OpraHU3M 4ejloBeKa), MPU 3TOM NEePEBOAMTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YYE€HHBIE CBOIMCTBA Tel U (pU3MUECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEIHssE U MTHOBEHHAs CKOPOCTh Tella NMPHU HEPABHOMEPHOM ABMKCHUU,
YCKOPEHHE, MEePEMEIIEHNE, MyTh, YIJIOBasg CKOPOCThb, CHJIA TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tea, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHIATOIO
HaJl TOBEPXHOCTBIO 3EMJIM, IIOTCHIIMAJIbHAS SHEPTUS CKATOM NPYKUHBI, KHHETUYECKAsS
SHEprus, MOoJHasi MeXaHUYecKas SYHeprus, Mepro]l U YacToTa KoJieOaHHi, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTeJb MPEIOMIIEHUS CPEJIb),
IPU ONUCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOIb3YEMBIX BETUYHH,
0003HaYCHHS] ¥ €AMHUIIBI (DU3MUECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BETHUYNHAMU, CTPOUTH FpauKK U3y4eHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, HCIONb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYNEPIO3ULUU CHII,
IPUHLIMAII OTHOCUTENBbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MacCOBOTO YUCEI IIPHU SJIEPHBIX PEAKIHSIX, IPU TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIMChIBaTh €0 MaTEMaTUYECKOE BbIPA)KEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  IPAKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa:  BbIABIATh  IPUYUMHHO-
CJIEZICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 u3yd4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacuéTHbIe 3a]a4uM (OIUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3YS
3aKOHBI U (OPMYIIBIL, CBSI3bIBAafOIIUE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIN3a
yCIOBMS 3a/laud 3aluChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HENOCTAIOIIME WIIH
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PAcUY€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEIIMYUHBL;

pacrio3HaBaThb po0JIEMbl, KOTOPbIE MOKHO PEIIUTh IPU MTOMOIIN (PU3UUECKUX METOJIOB,
UCHOJb3Yysl OIHUCAaHHWE MCCIEIOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENOJIOKEHHUE,
OLICHMBATh IPaBWJIBHOCTb IOpPsIKA IPOBEJIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
UHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBHCHMOCTb OT aMIUTUTY bl MaJIbIX KOJEOAHU, PSAMOJIMHEHHOE pacIpOCTpaHEHUE
CBETa, pa3jioKeHue OesIoro CBeTa B CHEKTP, U3yUYEeHUE CBOMCTB M300pakeHuUs B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JHH3e, HaOJIoJACHUE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSTENBHO coOupaTh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJIOBaHUs, OMUCHIBATH XOJ OMbITA WU €O
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

IIPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpEeneNss cpeaHee
3HAUYEHHE H3MepsieMoll BEIMUYUHBI ((POKYCHOE pACCTOSHUE COOHMpAroIel JIUH3BI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOAMUTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEpPEHUH (3aBUCHMOCTb ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBH)KEHU U
6e3 HauaJIbHOM CKOPOCTH, MepHo/ia KoleOaHU MaTeMaTHYeCKOro MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKE€HUS CBETa OT yIJia MaJieHus U yrja NpeioMJICHHUsS OT
yIila MajieHus1): MJIaHUPOBaTh MCCIEIOBAHUE, CAMOCTOSTENbHO COOMpaTh YCTAaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B BUJIE
TaOIUI U TpadUKOB, AeTaTh BHIBOABI 110 pe3yJbTaTaM HCCIIeIOBAHHUS;

IIPOBOJANTH KOCBEHHbIE HU3MEpEeHHs] (U3NYECKUX BEIMYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTb, YAaCTOTA U MEPHOJ KOJIeOaHUI MaTeMaTUYECKOT0 U MPYKUHHOT'O MasiTHUKOB,
ONTHYECKas cuja CcoOWparomel JHH3BI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUs,
ClIeys MPeUI0KEHHOM HHCTPYKIIUH, BBIYUCIIATH 3HaUEHUE BETMYMHBI U aHAIN3UPOBATh
HOJIy4EHHBIE PE3YJbTaThl C Y4ETOM 3aJaHHOH MOTPEIHOCTH U3MEPEHUH;

coOioaTh TMpaBWJa TEXHUKH Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
0o0opyIoBaHUEM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEYHbI HMCTOYHMK CBETa, Jyd4, TOHKas JIMH3a,
IUTAHETapHAas MOZEIIb aTOMa, HyKJIOHHAs MOZEJIb aTOMHOTIO S7pa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJIOKECHHUS,
paccTosHUs M YCKOPEHHS, PaKeTa, 9X0JI0T, OUYKH, IIEPUCKOII, (poToanmapar, ONTUIECKUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

IOPUBOANUTH TPHUMEPHl (HAXOAUTh HMHMOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HHM IS O0OECIeUYeHUs
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpoOicTBamu,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYXKarollen cpene;

OCYIIECTBIISITh MOWCK HWHPOpManuu (uzndeckoro cojaepkanuss B HTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTHh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUU YYeOHBIX 3a/laHUI HAyYHO-IOMYJISIPHYIO JINTEPATypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, INpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OpMAaLIUU U3
HECKOJIbKUX HCTOYHUKOB (PHU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM IPaMOTHO
UCIIOJIb30BAaTh M3YYEHHBINM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJAaTh BBICTYIUIEHHWE MpE3eHTaled ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUu
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n MPOrpaMmbl Bcero 0;[ TPOJLHLIE pﬁaRanecRne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
Pa3nes 1. ®du3uka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEr0 MUpPa
1.1 ®dusuka - HayKa 0 IPUPOJIE 2 bubmorexa [IOK
' YyKa 0 HpHpoA https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 PH3HHCCKHC BETHIHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka [{OK
1.3 EcTecTBeHHOHAYYHBIN METO/1 O3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no paszneny 6
Paspea 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOCHHH BelleCTBA
2.1 CTpoecHue BelecTBa 1 bubmmorexa HOK
' p B https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edso00.ru/7f416194
2.3 ArperaTHbIe COCTOSHHS BEIISCTBA 2 bubmmorexa TIOK
' p B https://m.edso00.ru/7f416194
Hroro mo pazaeny )
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
but6mmorekxa [IOK
3.1 Mexanuteckoe ABrokeHHe 3 https://m.edso00.ru/7f416194
bubnunorexa LIOK
3.2 nepuua, macca, nioTHocTs 4 1 https://m.edso0.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2 Bubmuorexa HOK

https://m.edsoo.ru/7f416194
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Hroro mo pazaeny 21
Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 [Hasnenue. Ilepenaua naBneHus TBEPAbIMU 3 Bu6muotexa [JOK
' TeJaMHU, )KUIKOCTAMH U Ta3aMu https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.2 JlaBierue KukocTh > https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 ATnmocepHoe naBenme 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 1 3 bubnuoreka [{OK
' HOrpyXEHHOE B HUX TEJI0 https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3znen 5. PaboTa u MOIIHOCTL. JHEpPIUs
bubnmorexa LIOK
>1 Pabora u MosoCT® 3 . https://m.edso0.ru/7f416194
bubnmorexa LIOK
5.2 Hpoctsie mexarmsmb! S . https://m.edso0.ru/7f416194
bubmmoteka IIOK
53 Mexaneckas SHeprus 4 1 . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 12
[TPOI'PAMME
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8 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKaneCRne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nea 1. TemyioBble ABJICHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 ﬁggg?/ﬁee%asﬁ)or{fﬂ f4181ce
bubnuoreka IIOK
1.2 Tennoseie nponeccet 21 1 S https://m.edsg).ru/?f418lce
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS
21 DNIEKTpUUYECKUE 3apsabl. 3apsyKEHHbIE 7 1 bubnunoreka [JOK
' TeJIa U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
29 N N bubmuorexa [JOK
. [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuTtHebI€e SIBJICHUAS 6 1 15 https://m.eds00.ru/7f4181ce
bubanoreka [IOK
2.4 OMeKTPOMArHHTHAs HHIYKIHA 4 https:// m.edsg).ru/?f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBHLIEE KOJIMYECTBO YACOB I1O 68 3 145

[TPOI'PAMME
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9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecxne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 BaaumonercTBHE TN 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJIHBI
bu6nmoreka [JOK
21 Mexarieckie koneOarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3. Di1leKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIEC BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 2 bubmuorexa [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIun3bl 1 onTHYecKue TPUOOPHI 6 3 bubmorexa [IOK

https://m.edsoo.ru/7f41a4ab
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bu6mmoreka [IOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
5.2 Cpoeuue aTomHoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SInepHble peakun 7 1 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pasnen 6. IloBTOpHTEIbHO-00001IAOIINIT MOAY/Ib
6.1 [ToBTOpenue n 0600IIEHHE COEPIKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 3 97

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

o ®dusmka, 9 xnacce/ [leppimkun .M., I'yrauk E.M., BanoB A.U., [TerpoBa M.A.,
AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuney

o ®dusmka, 7 xnacc/ [lepoimkun .M., BanoB A.U., AkiinoHepHoe 001IEeCTBO
«M3parenscTBO «lIpocBemenue»

o ®usuka, 8 xnacc/ [lepeimkun V.M., IBanoB A.U., AKiinoHepHOE 00IIIECTBO
«M3natenbcTBO «IIpocBemieHne»

e COopnuk 3a1a4 1o pusuke 7-9 . A.B. [leppikun; coct. H.B. ®unonosny -M.:

ACT: Acrpens; Bnagumup BKT, 2016

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o  ®dusmka, 9 xnace/ [lepeimkun .M., I'yrauk E.M., MBanoB A.U., [TerpoBa M.A.,
AxkuuonepHoe obmectso «M3narensctBo «lIpocsemenne»

e  ®usuka, 7 knacc/ [lepeimkun V.M., IBanoB A.W., AKIInoHEpHOE 00IIIECTBO
«M3natensctBo «lIpocBemenue»

o  ®dusmka, 8 xiacc/ [lepeimkun .M., BanoB A.I., AKinoHepHOE 00IIIECTBO
«M3natensctBO «IIpocBerienue»

e CoOopnuk 3amau o pusuke 7-9 k. A.B. Ilepoimkun; coct. H.B. ®unonosuu -M.: ACT:
Actpens; Bnagumup BKT, 2016

e Meroanyeckoe nocooue k yueonuky Ieppimkun A.A. @I'OC. @unonosuu H.B., 2015
(371eKTpOHHAs BepCHsl)

e .BonkoB B.A. «YHUBepcaibHbIE MOYPOYHBIE Pa3padOTKU 1o (hu3HKe: 7 Kimaccey. — 3 —e
u3ll. nepepabdort. u non. — M.: BAKO, 2015

e I'pomuena O.M. «KoHTposbHBIE U caMOCTOATENbHbBIE pabOTHl MO (pu3MKe 7 Kiacc: K
yuebHuky A.B. Ileppimknna. @usuka. 7xkiace. —M.: M3narensctBo «OK3amen» 2013.

e Bonkor B.A. YHuBepcanbHbBIE TOYpOUYHBIC pa3paboTku 1o usuke: 8 kimacc. — 3 —¢ U3,
nepepabot. u gomn. — M.: BAKO, 2015

e A.E.Mapon, E.A. Mapon KoHTposbHbIE U caMOCTOATENbHbIE Pa0OTHl MO (GU3UKE §
kiacc: K yueOHuky A.B. [lepbimkuna. @usuka. 8kinacc. — M.: M3parensctBo «/Ipodar
2014.

e BonkoB B.A. YHuBepcanibHbIE TOYpOUHBIE pa3paboTku Mo (pusuke: 9 kinacc. — 3 —€ 3.
nepepabot. u gon. — M.: BAKO, 2015

2. A.E.Mapomn, E.A. Mapoun KoHTpoJibHBIE U caMOCTOSITENIbHBIE pabOTHI 10 puU3MKe 9 Kiacc:
K yueOHuKy A.B. [leprimkuna. @usuka. 9 kinacc. — M.: U3narensctBo «poda» 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e bubmuoreka — Bcé no npeamery «®Puznka». — Pexxum nocryma:
http://www.proshkolu.ru

e BuacoomnsiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

e Enunas xomnekuus LUPPOBBIX 00pa3oBaTeNbHbIX pecypcoB. — Pexum nocryma:
http://school-collection.edu.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/

HHTepecHble MaTepHalbl K ypokaM (PU3HMKH 10 TeMaM; TECTHI 10 TeMaM; HarJsiIHbIe
nocobus kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

L{udpossie 0OpazoBareabHbIE pecypcehl. — Pexxum gocrtyma: http://www.openclass.ru
DJIeKTpOHHbIE yueOHUKH 110 pusuke. — Pexxum mpocryma: http://www.fizika.ru



http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

