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HHOACHUTEJIbHASA 3AIIUCKA

HOEJHN U3YYEHUSA YYEBHOI'O IIPEIMETA «®PU3UKA»

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBI€HAa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMI K pe3ybTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOHM 00pa30BaTeIbHOMN
nporpammsl, npeacrasieHHbix B @I'OC 00O, a takxke ¢ yuéroMm ¢eaepanbHoil pabodel mporpaMmbl
Bocnutanus u Konuenmuu npenojaBanus yueOHoro npeamera «duznkay.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Conepxanue mporpaMMbl 1o (U3UKE HAIpPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYYalOUIMXCSl W OpraHu3alMio M3ydeHHss (U3MKA Ha JEATENIbHOCTHOW OCHOBe. B
nporpamMMe 1o (pu3HMKe YyUUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO MpEIMETa B peajn3aluu TpeOOBaHUI
OI'OC OOO Kk muaHMpyeMbIM JMYHOCTHBIM M METalpeAMETHBIM pe3ysbTaTaM OOydeHHus, a TakxkKe
MEXIIPEIMETHBIE CBSA3U €CTECTBEHHO-HAYUHBIX Y4E€OHBIX IPEAMETOB HAa YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHwUs.

[Iporpamma mo ¢u3HMKe yCTaHABIMBAET pacHpeieiieHne ydeOHOro Marepuana Mo ToiaM
o0yuyeHus (1o Kjlaccam), MpeajaraeT NpUMEpPHYIO MOCIeA0BaTeIbHOCTh U3yUEHHsI TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COAEPIKaHUSA U yUETe BO3PACTHBIX OCOOCHHOCTEN 00yUaroIuxcs.

[IporpamMma no ¢usuke paspaboTaHa C LIEIbI0 OKAa3aHUS METOJMYECKOW MOMOUIM YUYHUTEIIO B
cO3/1aHKU pabouell mporpaMMel [0 y4eOHOMY ITPEIMETY.

®dusnka SBISIETCA CUCTEMOOOPA3YIOIIUM JUIl €CTECTBEHHO-HAYUYHBIX Y4YeOHBIX MpPEIMETOB,
MOCKOJIbKY (DM3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB M SIBICHUM, H3ydaeMbIX XUMMEH,
Ouosorueit, actpoHoMuedl U ¢uznyecKkoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, NPeAOoCTaBiIsieT Haubosee sicHble 00pa3ipl MIPUMEHEHHsI HAyYHOI'0 METO0J1a TO3HAHMUS,
TO €CTh CII0c00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 TIaBHBIX 33/1a4 (PU3MUECKOro 00pa3oBaHUs B CTPYKTYpe 0OIIero o0pa3oBaHHs COCTOUT
B (hOpMHpOBaHUH €CTECTBEHHO-HAYUYHON IPaMOTHOCTH M MHTEpECA K HayKe y 00yJaroIuxcsl.

WN3yuyenne (¢u3uku Ha 0a30BOM YpPOBHE IMIpEAINOJIaraeT  OBJIAJEHUE  CIEAYIOUIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYUYHYI0 TPAaMOTHOCTb:

® HAy4YHO OOBSICHATH SIBICHUS;

® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICOBAHUS;

® MHTEPHPETUPOBATH JIaHHBIE M HCIIOJIB30BAaTh HAay4yHBIE JI0KA3aTEJIbCTBA JUIS IOJIy4YEHHUS
BBIBOJIOB.

HEJIN N3YUYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

Henu wusyueHuss (U3MKM Ha YPOBHE OCHOBHOTrO oOmmIero oOpa3oBaHMsI OIpeneieHbl B
Konnenmuu npenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTelbHBIX OpraHU3alUIX
Poccuiickoit ~ ®exepauuu, pealn3yIONIMX  OCHOBHBIE  00mIe0Opa3oBaTelbHbIE  MPOrPAMMBI,
yTBep)KAEHHON pemeHneM Komnernn MuHucreperBa mnpocsemieHuss Poccuiickoit  @enepanuu
(mpotokomn ot 3 nekadbps 2019 r. Ne TIK-48H).

esn uzyvyenusi GU3NKU:

e mpuoOpeTeHue MHTEpeca M CTPEMIICHHsS OOYYaloIUXCsi K HAYYHOMY HM3YYEHHUIO NPHPOJIBL,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTaBICHUH O HAYYHOM MeETOojA€ TMO3HaHus W (HOpMHUpPOBaHHE

M CCJIE0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUSM;



dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3Y4YEHHsS OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢dbopmMHpoBaHUE TPEACTABICHUN O PONM (U3UKU JJISl PA3BUTHUSA JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE TPEACTAaBICHUH O BO3MOXHBIX cepax Oynymeil mnpodeccrnoHanIbHON
JESTENIbHOCTH, CBA3aHHOM C (DU3MKOM, MOArOTOBKAa K JajibHEHIIeMy OOy4YeHHI0 B 3TOM
HaIpaBJICHUU.

JloCTIKEHHE 3THX IieNieil mporpaMMBbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUS

o0OecrieunBaeTcs peUICHUEM CIICAYIOINUX 3aJa4.

npuoOpeTeHne 3HAHWH O JIUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX SIBIICHUSIX;

npruoOpeTeHne YMEHHI ONUCHIBATH U OOBSICHATH (U3NYECKHE SBICHUS C HMCIIOJIb30BAaHHEM
NOJTy4EHHBIX 3HAHUII;

OCBOCHHE METOJIOB PEIICHHUs MMPOCTEHIINX PACYETHBIX 3a/1a4 C MCIIOJIb30BAaHUEM (PU3HUECKIX
Mojesield, TBOPYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BuUTHE yMEHHWI HAOIIOAaTh MPHPOJHBIC SIBICHHS U BBIMNOJHATH OIBITHI, JJAOOpaTOpPHBIE
paboTBl W OKCIEPUMEHTAJIbHBIE HCCIECJOBAHUS C HCIOJIB30BAaHUEM HM3MEPUTEIBHBIX
puOOpoB;

ocBoeHHE TPHEMOB paboTel ¢ wuHpOpManKend (U3NIECKOrO COJACp)KaHMs, BKIIOYAs
UH(POPMALIMIO O COBPEMEHHBIX NOCTIDKEHUSIX (DM3UKH, aHAIM3 M KPUTHYECKOE OICHMBAHUE
uHpOpMaINH;

3HaKOMCTBO €O c(epaMu NpoecCHOHATbHON NeATeNbHOCTH, CBSI3aHHBIMU C (U3HKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3NUECKOM HAyKH.

MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha wusyuenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

otBoauTcs 238 wacoB: B 7 kiacce — 68 yacoB (2 waca B Henenmo), B 8 kiacce — 68 wacoB (2 waca B
Hezento), B 9 kimacce — 102 yaca (3 yaca B HeJeN0).

COILEPKAHUE OBYYEHMUSA

7 KJIACC

Paznen 1. ®u3uka u e€ poJsib B MO3HAHUU OKPYKAKIIET0 MUPA.

®uszuka — Hayka o npupone. fBiaeHus npuponabl. PU3NUYECKUE SBJICHHS: MEXaHUYECKHE,

TCIIJIOBBIC, SJICKTPUUCCKHNEC, MAI'HUTHLIC, CBETOBBLIC, 3BYKOBLIC.

®du3nueckue BEIUYMHEI. HSMCpCHI/IC (I)I/IBI/I‘-ICCKI/IX BeIUYMH. DU3NUYECKHE HpI/I60pLI.

[TorpemrHoCTh M3MepeHuil. MexayHapoHast CUCTEMA €TUHUII.

Kak ¢wu3uka u npyrue ecrecTBeHHblE HAYKH U3Y4arOoT Ipupony. EcrecTBEeHHO-HAyUHBIH METO

MO3HAHUS: HAOIIOACHHE, MMOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE TUMOTE3, DKCIEPHUMEHT IO
MPOBEpPKE THUIOTe3, OOBsICHEHHEe HaOmomaemMoro sBiueHUs. OmnucaHue (U3HUECKUX SBICHUU C

IOMOIIIBIO MOJICIIEN.
Hemoncmpayuu.

Mexanudeckue, TEIIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

duzndeckue mMpuoOPHI U MPOIIeIypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM PUOOPOM.
Jlabopamopuusie pabomot u onvimol.

Omnpenenenre UeHbI JeeHUs MIKAIbl K3MEPUTEIHHOTO MpHoopa.



N3MepeHne paccTosTHUM.

W3mepenune 06bEMa KUAKOCTH U TBEPAOTO TETA.

Onpenenenne pa3sMepoB MalbIX TEN.

N3mepenne temneparypsl IPU NOMOILHN KUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIEPATYPBI.
[IpoBenenne wuccnenoBaHUsA 1O IPOBEPKE THUIIOTE3bl: JAJbHOCTh IMOJETA HIAPHUKA, ITYHIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOJIbIIe BBICOTA ITyCKA.

Pa3nen 2. [lepBoHayaibHbIe CBeeHNs 0 CTPOCHNH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIbIThI, TOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrxenue dactuil BemectBa. CBs3b CKOPOCTH JBWIXKEHUS YAaCTHI[ C TEMIIEPATypOM.
BbpoynoBckoe naBuxkenume, muddysus. BzammoneiicTBue dYacTil BemIeCTBAa: NPUTSHKEHUE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSTHUS BEILIECTBA: CTPOEHHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMYECKUX )
Ten. B3auMOCBsI3b MeXAy CBONCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX H HUX
ATOMHO-MOJICKYJISIPHBIM CTpOoeHHEeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

Habntoienue 6poyHOBCKOTO IBUYKEHUSI.
Ha6monenue nuddysum.
HaGimotenue sSBieHMA, 00BACHSIIONUXCS IPUTSDKEHUEM HIIA OTTATKUBAHUEM YaCTHUI] BEIICCTBA.

Jlabopamopuuvie pabomot u onvimeol.

OrneHka AuaMeTpa aToMa METOI0M PSJIOB (C UCTONIb30BaHUEM (oTorpaduii).
OMbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO TMPUTSHKEHUS.
Paznen 3. [IBu:keHune U B3auMo/ieiicTBHE TeJl.

Mexanudeckoe IBHkeHHE. PaBHOMepHOe M HepaBHOMepHOe ABMkeHue. CkopocTb. CpenHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myT v BpeMEHH JIBH>KCHHSI.

SABnenue uHepuu. 3aKOH WHEpIUU. B3anMopeiicTBue Ten Kak MpUYMHA U3MEHEHHUS! CKOPOCTH
NBWKEHUs Ted. Macca kak Mmepa uMHepTHocTd Tena. I[lnotHocTe BemectBa. CBsi3b IIJIIOTHOCTU C
KOJMYECTBOM MOJIEKYJ B eIMHHIIe 00hEMA BeIIeCTBa.

Cuia xak xapakTepucTHKa B3aumojeicTBus Ten. Cuiia ynpyrocty u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO JUHAMOMETpa. SIBJIeHUE TATOTEHHsI W Ccwiia TsokecTh. Cuia TSOKECTH Ha JIPYTUX
mnaHetax. Bec Tema. HeBecomocth. CliokeHHE CHJI, HAaNpaBJIE€HHBIX 1O OJHOW MPSMOI.
PaBnonelictBytomas cuii. Cuna TpeHusi. TpeHHre CKOJIbKEHUSI U TPEHHE MOKOsA. TpeHue B mpupoae u
TEXHUKE.

Hemoncmpayuu.

Habmtoienne MexaHu4ecKoro JIBUKEHHS Tefa.

N3mepenne ckopocTu IpsIMOJIMHEWHOTO IBUKEHUS.
Habntoienue siBieHUs HHEPIHH.

Ha6mronenne nsMeHeHus: CKOpOCTH TIPH B3aMMOICHCTBHUH TEJT.
CpaBHeHME Macc 10 B3aUMOJCHCTBHUIO Tell.

CnoskeHue cuil, HalpaBJICHHbIX 110 OJHON IPSIMOM.

Jlabopamopuusie pabomot u onvimol.

Omnpenenenre CKOPOCTH PABHOMEPHOIO JIBMKEHHS (IIapUKa B KHJIKOCTH, MOJENH 3JIEKTPUUECKOTO
aBTOMOOMJIS U TakK Jiajee).

Omnpenenenue cpeaHell CKOPOCTH CKOIBKEHHUS OpyCKa WM MIapUKa M0 HAKIIOHHOW TIOCKOCTH.
Omnpenenenre MI0THOCTU TBEPAOTO TeENA.

OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTsbKeHUs (AeopMaliuu) MpYy>KUHBI OT MPUIOKEHHON
CHJIBL.



OnbITHl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUs OT Beca Tela M XapakTepa
COIPUKACAIOLIUXCS TIOBEPXHOCTEH.
Pa3nen 4. /laBjieHue TBEPABIX TeJl, :KUIKOCTEH M Ta30B.

HaBnenue. CriocoObl YMEHBIIEHHs] M YBENUYEHUs JaBiieHUs. JlaBineHue raza. 3aBUCUMOCTH
JaBJieHUs raza oT o0Ob&ma, Temreparypsl. [lepenadya naBneHus TBEPABIMHU TellaMU, XKHJIKOCTIMU U
razamu. 3akoH Ilackans. [TneBMaTHueckue MalvHbl. 3aBUCUMOCTD JABJICHUS JKUJIKOCTH OT INTyOHHBI.
I'mapocratuueckuit mapanokc. CooOmaronirecs cocyasl. [ uapaBnndeckne MeXaHU3MBl.

Atmocdepa 3eminu u armocdepHoe aaBineHue. [[pudyuHbl CyecTBOBaHMs BO3IYIIHON 000JI0UKH
3emmn. Onbir Toppuyennu. M3mepeHue aTtMochepHOTO JaBlICHHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO
JaBJICHHSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t n3MepeHus aTMOC(hEepHOTro JaBICHHS.

JleiicTBHE KUAKOCTU U ra3a Ha OTpyKEHHOE B HUX TeJ0. BriTankuparoas (apxuMe0Ba) cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBhl.

Ilepenaya naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmaromuecs CoCcybl.

I'mppaBnuueckwmii npecc.

[IposiBnenue aecTBus aTMOChHEpHOTO JTABJICHHUS.

3aBHCHUMOCTD BBITAIKHBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOW YacTH TeJla U TNIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnosue niaBanys TeN: IUIABAHUE WM NOTPY>KEHUE TEJI B 3aBUCUMOCTH OT COOTHOILIEHUS IUIOTHOCTEN
TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomsl u onsimol.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KHUAKOCTb.

[IpoBepka HE3aBHCMMOCTH BBITAJIKHUBAIOIICH CHUJIbI, JICHUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT MaccChl
Tena.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOIIEH HAa TENO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOM B HKHUIKOCTh YACTH T€JIa U OT INIOTHOCTH >KUKOCTH.
KoHcTpynpoBanne apeomeTpa Wil KOHCTPYUPOBAHUE JIOJIKH U ONIPEAEIICHHE €€ IPy30II0AbEMHOCTH.
Pa3pnen 5. PaGora 1 MOIIHOCTB. JDHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJOK, HAKJIOHHas IJIOCKOCTb. IIpaBHUIO paBHOBecHs pblyara.
[Ipumenenue npaBuia paBHOBECHs pblyara K OJoKy. «3omotoe npaBuio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY M TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHuumanbHas sHeprus. lIpeBpamienne onHoro suaa
MEXaHMUYECKOM HEPTUHU B APYTOi. 3aKOH COXPAaHEHUS YJHEPTHH B MEXAHMKE.

Hemoncmpayuu.

[Tpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue pabOTBl CWIIBI TPEHHUS NIPU PABHOMEPHOM JIBIDKCHHM Tella 10 TOPU3OHTAJIBHOMN
ITOBEPXHOCTHU.

Uccnenosanue ycinoBuii paBHOBECHS pblyara.

N3mepenue KII/ HakJIOHHOHN TUIOCKOCTH.

N3yueHne 3aKk0Ha COXpPAaHEHUS MEXaHUYECKOM SHEPIUH.
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Pasnea 6. TenuioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHHSI MOJEKYISPHO--KMHETUUYECKOW TEOpHM CTPOECHMs BemiecTBa. Macca u
pa3Mepbl  aroMOB M MoOJsieKyJl.  OmbITBI,  MOATBEPKAAIOIIME  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopnenu TBEPAOro, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucramimueckue u
amopdubie Tena. OObsICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPABIX TEI HAa OCHOBE MOJOKEHUMN
MOJIEKYJISIPHO--KUHETUYECKON Teopur. CMauyMBaHNE U KaWJUIAPHBIE SIBJICHUA. TEeII0BOE pacluiupeHue
U CKaTHe.

Temnepatypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUYKEHUS 4acTull. BHyTpeHHsIs
sHeprusi. CrocoObl U3MEHEHUs BHYTPEHHEW SHEpruu: TeIulonepeada U CoBeplueHue padoThl. Bumsl
TEIUIONEpeIavu: TEMIONPOBOAHOCTb, KOHBEKLIUS, U3IIyUYEHHE.

KonuuectBo TemnoTsl. VYaenbHas TEIIOEMKOCTh BellecTBa. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBieHne ¥ OTBepACBaHHWE KPHCTALTMYECKUX
BelIEeCTB. YIeibHas TeruioTa IasneHus. [lapoobpasoBanue u xonaencanus. Vcnapenue. Kunenue.
VYaenbHas TeIuioTa NapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBaA. Y IeibHAs TEIJIOTAa CTOPAHUS.

[Tpunanmne! paboTs! TernoBbix nurateneit KIIJ[ termmoBoro neuratens. TerioBble ABUTaTENd U
3alIUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Ipoleccax.

Hemoncmpayuu.

Habmtonenne 6poyHOBCKOTO JIBUKEHUSI.
Ha6nronenue quddysun.
HalGmronenue siBneHnii CMauYuBaHUsI ¥ KalTWJUISIPHBIX SIBICHH.
Habmroienne TemnoBoro pacimupeHus Ted.
W3meHeHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TeMIepaTypsbl.
Bune! Terionepenayu.
OxnaxkieHue Ipy COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
CpaBHEHME TEIUIOEMKOCTEN Pa3IUYHbIX BEIECTB.
Habmtonenue kumneHusl.
Habmroienne mocTostHCTBa TeMIIEpaTyphl MpH TUIaBICHUH.
Mogenu TernoBbIX ABUTaTENEN.
Jlabopamopuvie pabomol u onvimol.
OMnBITHI 110 OOHAPYKEHUIO TCUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSDKEHUS.
OMnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WM caxapa.
OnbITH 10 HAOTIOJICHHUIO TETJIOBOTO PACIIMPEHUSI TA30B, JKUJKOCTEH U TBEPIBIX TEIL.
Omnpenenenve AaBieHUs BO3yXa B OayUIOHE MITTPHIIA.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro oO0bEéMa M HarpeBaHHs HIU
OXJIQXKICHHUSI.
ITpoBepka rumoTe3bl JUHEHHON 3aBHCUMOCTH JUIMHBI CTOJIOMKA YXMIKOCTH B TEPMOMETPUYECKOMH
TpyOKe OT TeMIiepaTyphbl.
Habmoienne n3MeHeHus: BHyTpEHHEH SHEpruu Tela B pe3yJIbTaTe Terionepeiadu U paboThl BHEITHUX
CHIL.



HccnenoBanue sBIeHUS TEIJI000MEHA ITPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

OmnpeneneHre KOJMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW TMpH TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIUIHHAPOM.

Omnpenenenue yenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca uCapeHus.

Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.

Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.

Onextpuzanus Ten. J[Ba poma siekTpuueckux 3apsanoB. B3aumonelcTBue 3apsKEHHBIX TEll.
3akon Kynona (3aBUCMMOCTH CHJIBI B3aUMOJCHCTBHUSI 3apsSKEHHBIX TEJl OT BEJIMYMHBI 3apsijioB U
PACCTOSIHUSL MEXIY TeIaMu).

Dnektpuueckoe moje. Hampspk€HHOCTH dnekTpuueckoro mois. [lpuHuun cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuueckux 3apsanoB. DJIeMEHTApHBIM dMeKTpudeckuid 3apsa. CtpoeHue aTtoma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHECHHUS DIIEKTPUUECKOTO 3apsiia.

DREeKTpUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS AJIEKTPUIECKOTO TOKa. MICTOYHHKY MOCTOSITHHOTO
ToKa. [IefCTBUS 3IEKTPUYECKOrO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKHI TOK B
KUIKOCTSAX U ra3ax.

Onexrpuueckas uenb. Cuna Toka. DiekTpudyeckoe HanpspkeHne. ConpoTUBIEHUE TPOBOAHMKA.
VYaensHOoe compoTHBIEHHE BemecTBa. 3akoH Owma s yuactka uenu. IlocnemoBarensHoe U
napajieJIbHOE COEIUHEHHUE MPOBOJIHHUKOB.

Pabora u mouiHOCTh 31€eKTpUyYecKoro Toka. 3akoH Jxoynsa—JleHuma. DnekTpuyeckue Henu U
MOTpeOUTeNH EKTpUIecKo sHeprun B ObITy. KopoTkoe 3aMbikaHMe.

[locTtostHHbIE MarHuThl. B3auMopaeicTBME TOCTOSHHBIX MAarHUTOB. MarHutHoe ToJe.
MarnuTtHoe mnoje 3eMild U €ro 3HaueHue ais xKu3HU Ha 3emiue. OnblT Opcrena. MarauTHoe mose
AIEKTPUYECKOTO TOKa. [IpuMeHeHue >JIeKTpPOMArHuTOB B TeXHHKE. JIefiCTBME MarHMTHOTO TMOJsi Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBHUTATENb MOCTOSIHHOTO TOKa. VCronp30BaHUE AJIEKTPOJIBUTaTeei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®@apages.  SIBnenne  snekTpomarHuTHOM — mHAykKuuu.  IlpaBumo  Jlenuma.
Onektporereparop. CrnocoObl MOMyYEeHHUsS] IICKTPUUYECKOM  SHEPrud. ODIEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DnekTpu3anus Tenl.

JIBa posa RJIeKTpUYECKUX 3apsA0B U B3aUMOJIEICTBUE 3aPSKEHHBIX Tell.
Y CTpOoHUCTBO U IEHCTBHE IEKTPOCKONA.

DnekTpocTaTU4ecKas MHIYKIHUA.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[TpoBOTHHKHN W AUDIICKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
HcTrouHnky MoCTOSTHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUHN TOK B )KHIKOCTH.

I"a30BbIit pazps.

N3mepenue cuiibl TOka aMIepMETPOM.

N3mepenne 3MeKTpuyecKoro HarpsKEHUs BOJIBTMETPOM.

Peocrat u mMarazuH cOnpoOTUBIECHUM.

B3anmoneiicTBre MOCTOSITHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeICHUS MOIIOCOB MarHUTA.



MonenpoBaHuEe MATHUTHBIX ITOJIEH TOCTOSHHBIX MarHUTOB.
OmnsIT Opcrena.
MarauTtHoe 1nose Toka. JJIeKTPOMarHur.
JlelicTBre MarHUTHOI'O OJIS1 HA IPOBOJIHUK C TOKOM.
ONEeKTpPOABUTaTEb IIOCTOSHHOTO TOKA.
HccnenoBanue siBI€HUS AIEKTPOMarHUTHOM NHIYKIIUH.
OmnsiTel Dapanes.
3aBUCHMOCTD HaIpaBJICHUS MHAYKIUOHHOIO TOKA OT YCIOBHH €r0 BOZHUKHOBEHHUS.
DNEeKTpPOreHepaTop NOCTOSTHHOIO TOKA.
Jlabopamopuvie pabomol u onvimol.
OnbITH 0 HAOTIOACHUIO SJEKTPU3AIUH TEJI MHAYKIIUEH U TIPU CONPUKOCHOBEHUH.
HccnenoBanue 1eNCTBUSA JIEKTPUYECKOTO OIS HA IIPOBOJAHUKH U JUDJIEKTPUKU.
C6opka 1 mpoBepka paboThl EKTPUUECKON LEMH NOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbl TOKA.
W3mepenue u peryiupoBaHue HaIPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YE€pPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpPsDKEHUS Ha PE3UCTOPE.
OnepIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO COINPOTHUBIEHHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIA/IM [TONEPEYHOr0 CEYEHUs U MaTepuaia.
IIpoBepka npaBuiia CII0KEHHsI HAIIPSHKEHUH IIPU ITOCIIEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka nmpaBuiia AJIs CUIIBI TOKA MIPH MTAPAJLIEIBHOM COEIUHEHUH PE3UCTOPOB.
Onpenenenre paboThI EKTPUUECKOT0 TOKA, UIYIIETO YEpPe3 PEe3UCTOP.
Onpenenenre MOIHOCTH ANEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEW.
Onpenenenne KII/] narpeBarens.
HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MAarHUTOB.
N3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUH U Pa3IeIICHUN.
HccnenoBanue NeNCTBUSA JIEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIbI B3aMMOJICMCTBHS KaTyIIKH C TOKOM M MarHura OT
CHJIbI TOKA U HAlpaBJIEHUS TOKA B KaTyIIIKE.
N3yyenue neiicTBUSI MarHUTHOTO TOJISI HA IPOBOIHUK C TOKOM.
KoHctpynpoBanue u u3ydeHue padoThl 2JIEKTPOABUTaTEIs.
N3mepenue KIIJ[ anexTpoaBUratenbHON yCTaHOBKH.
OnpIThl MO HCCIIEOBAaHUIO SIBICHUS JJIEKTPOMATHUTHOW WHIYKIMM: HCCIEI0BaHUE W3MEHEHUH
3HAYEHUS M HAIMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexann4yeckue siBJIeHUS.

Mexanudeckoe JBHkeHHe. MarepuanbHas Touka. Cucrema otTcu€ra. OTHOCUTEIBHOCTD
MEXaHUYECKOro  JBHKEHUs. PaBHOMepHOe  mpsMoJuHEWHOEe  JBHXKeHue. HepaBHomepHoe
NpsAMOJIMHENHOE IBUKEeHHE. CpelHsAs U MTHOBEHHAs1 CKOPOCTh TeJIa IPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHOe nBrkeHne. CB0oOOgHOE maneHue. OTBITHI
lanunes.

PaBHOMepHOE BMXKEHME 11O OKpY)HOCTH. [lepuon u yacrora oOpamienus. JlnneliHas u yrionas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

ITepBriii 3akoH HrprloToHa. Bropoit 3akon Heiotona. Tperuit 3akon Hprotona. I[Tpunuumn
CYNEPIIO3HUIINH CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJbXKEHHS, CHJIa TPEHUS MOKOS,
JpyTUe BUIbI TPEHMUSL.

Cuna TsHKecTH U 3aKOH BCEMHUPHOTO TATOTEHHA. Y CKOpeHHE CBOOOIHOTO majieHus. [IBrrkeHue
ma"eT Bokpyr CousHna. IlepBas kocmudeckast ckopocTs. HeBeCOMOCTb U IeperpysKHu.

PaBHOBecue marepuanbHOM TO4YKH. AOCONIOTHO TBEpAoe Teno. PaBHoBecue TBEpAOro Tena c
3aKPEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Wmnynee Tena. W3menenwe wumnyinbca. MMiynbe cuiibl. 3aKOH COXpPaHEHHUs HMITyJbCa.
PeaktuBHOE NBHKEHUE.

Mexanunueckas padoTa 1 MOIIHOCTb. PaboTa cui TsKecTH, ypyrocTH, TpeHus. CBsi3b 3HEPruu
u pabotel. [loTeHnManpHas »HEprus Teja, MOAHATOrO HAaJ MOBEPXHOCTHIO 3emiu. lloTeHuuanbHas
SHEprus cxaTod npykuHbl. KuHermueckass sHeprus. Teopema O KMHETUYECKOM HHEPrUM. 3aKOH
COXPAaHEHUsI MEXAaHUYECKOM HEPTUU.

Hemoncmpayuu.
Habnronenne MexaHM4ecKoro ABMKEHHSI TeJIa OTHOCUTENIFHO PAa3HBIX TeJl OTCUETA.
CpaBHeHHE MyTell M TPACKTOPHUIl JBUXKEHUS OJHOTO W TOTO K€ Tejla OTHOCHUTEIBHO PAa3HBIX TEJ
oTCY€Ta.
W3mepenune cKopoCcTH U YyCKOPEHMS IPSMOJIMHENHOTO IBUKEHUS.
HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUYKEHUSI.
HaGnronenne nBHXeHUS Tella 110 OKPYKHOCTH.
HaGntonenne MexaHMUYECKUX SBJICHHMM, MPOMCXOIAIIMX B cHucTeMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCUTENIbHO KaOUHETa (U3UKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tella U IEUCTBYIOLIEH Ha HErO CHIIBI.
Habuntoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJl.
W3MmeHeHne Beca Tena IpyU yCKOPEHHOM JIBUKEHHH.
Ilepenaya nmiynbca Mpu B3auUMOIEHCTBUU TEIL.
[IpeoOpa3oBanus SHEPTUH MPU B3AUMOAECHCTBUHU TEJI.
CoxpaHeHHe UMITyJIbca IPU HEYIPYTOM B3aUMOJECHCTBUU.
CoxpaHeHue UMIyJIbca MU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
HaGntoneHne peakTUBHOTO IBUYKEHMS.
CoxpaHeHHe MEXaHNYECKON IHEPTHH NTPH CBOOOTHOM MaJICHUH.
CoxpaHeHne MEXaHMYECKON YHEPTHH MPH IBUKEHUU TeJia MOJ] 1eUCTBUEM TPy KUHBI.

Jlabopamopmuvie pabomol u onvimol.
KoHcTpynpoBanue Tpakra A pasroHa W JaJbHEHIIEr0 PaBHOMEPHOIO JABM)KEHHS IIapuKa WIN
TEJEKKH.
Omnpenenenue cpeaHel CKOPOCTH CKOJNbXKEHUs Opycka WIM JABM)KEHUS IapuKa [0 HaKJIOHHON
IIJIOCKOCTH.
Onpenenenne ycKOpeHUs Tejla MpU PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBI)KEHHUU Oe3 HaudaabHOU
CKOpPOCTH.
ITpoBepka THUMOTE3BI: €CIM TNPU PABHOYCKOPEHHOM JBWKEHMHM O€3 HayalbHOW CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCENl, TO COOTBETCTBYIOIUE POMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKCHMSI OT CHJIBI HOPMAJIBHOTO JaBJICHHUS.
Omnpenenenne ko3P PUIIIEHTA TPEHUS CKOTBKCHUS.
Omnpenenenne XECTKOCTU NPYKUHBI.
Omnpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBIKCHMM Tella IO TOPU3OHTAJIBHOMN
MTOBEPXHOCTH.
Omnpenenenue pabOThl CUIIBI YIPYTrOCTH IpU MOABEME Ipy3a C HCIOJIB30BAaHHUEM HEMOJBUKHOIO U
IMOJBMXHOTO OJIOKOB.



W3ydenue 3aKoHa COXpaHEHUS SHEPTUH.
Pa3znen 9. Mexanuveckne KoJjie0aHUs U BOJHBI.

Konebarenpnoe nBmwxkenne. OCHOBHBIE XapakTEPUCTHKH KOJeOaHMiA: IEpHOA, YacToTa,
amIuinTyaa. MaremaTiuueckuil 1 Ipy>KMHHBIN MasTHUKU. [IpeBpaienue snepruu npu kosiaedaTeabHOM
JIBUKCHHH.

3aryxatomme Konebanus. BreiHyxneHHsle koneOanus. Pe3onanc. MexaHWYeCKHUE BOJIHBI.
CpoiicTBa MexaHu4eckux BOJIH. lIpononbHble M nonepeyHsle BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKre BOJIHbBI B TBEPJIOM Teje, CEHCMUYECKIE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeicOTa TOHa. OTpaskeHue 3Byka. MlHbpa3ByK U yiIbTpa3ByK.

Jemoncmpayuu.

Habnronenue xoneGaHmii TeJ MO/ IEHCTBHEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmtoienue BeIHYXK/IEHHBIX KOJIe€OaHUI 1 pe30HaHca.
PacnipocTpanenre npooabHbIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
HabnroneHne 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHUYECKHI pe30HaHC.
Jlabopamopuuvie pabomot u onvimeol.
Onpenenenre 4acToThl ¥ Mepuo/ia KouedaHuil MaTeMaTH4eCKOI0 MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil py>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepUoa KojeOaHU OIBEIICHHOTO K HUTHU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIeproa KojaeOaHUH Py KMHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBUCHMOCTH MepuoJia KoedaHi rpy3a, 0IBEHIEHHOIO K HUTH, OT Macchl Ipy3a.
OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHOAa KoleOaHUM MPYKUHHOTO MasTHUKAa OT MaccChl
rpy3a 1 )KE€CTKOCTHU MPY>KUHBI.
W3mepeHue yckopeHHst CBOOOHOTO MajeHHUS.
Paznea 10. Ji1eKTpOMarHuTHOE 1M0J1e M JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE ToJjie. DJIEeKTPOMarHuTHble BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 37€KTpOMarHUTHBIX BOJIH. VICII0Ib30BaHNE 31€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

OnexTpoMarsuTHas npupona ceera. CKopocTh cBeTa. BonHOBBIE cBOMCTBA CBETA.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BouiHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

N3ydenne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesnedoHa.
Paszpnen 11. CBeroBbIe sIBJICHUS.

JIyueBas monens cera. Mctounuku ceeta. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. [nockoe 3epkaio. 3akoH OTpaKe€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHUs cBeta. [lonmHOE BHYTpEHHEE OTpPaKEHUE CBETA.
Hcnonb30BaHre NOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOAX.

JIunza. Xox nydeit B nuH3e. OnTuyeckas cucteMa QoToarnmnapaTa, MUKPOCKOIIA U TEJIEeCKOoIa.
I'na3 kak ontudeckas cucreMa. biM3opyKkocTh U JalbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmekTp. OmbiTel HptoToHa. CrokeHHE CIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.

Jemoncmpayuu.

[IpssMOnMHENHOE paCIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonydenne n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.



OnTHYeCKUN CBETOBOI.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4el B pacCeuBaroIEel JTUH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[Tpunuun neiicTBus goroanmnapata, MUKPOCKOTNA U TEJIECKOIIA.
Mopens rnasa.

Paznoxenue 6e10ro cBeTa B CIIEKTP.

[Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuusie pabomot u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUsI CBETOBOT'O JIyda OT yIJla MaJeHusl.

N3ydenune xapakTepUCTHK U300paKEeHUs IPeAMETa B IJIOCKOM 3epKaje.

HccnepoBanue 3aBUCHUMOCTH yrja IPEIOMIICHHsS CBETOBOTO Jiyda OT YyIUIa NAJCHUS Ha TpaHUIE
«BO30yX—CTEKJIIO».

[Tonyuenue n300paskeHH C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKON CHUIIBI COOMPAOIIEH JTNH3BI.

OnBITHI 10 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHI 1O BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBBIC (DUIBTPHI.

Pa3nen 12. KBanToBble siBJIEHUS.

OmnbiTel Pesepdopna m 1umanerapnas mojens atoma. Mozaens atoma bopa. Mcmyckanwe u
norJionieHue cera atoMoM. KBanTel. JIuHeluaTeie CIIEKTPBI.

PagunoaktuBHOCTB. Anb(da-, 6eTa- U ramma-uznyudeHus. CtpoeHue atoMHoro siapa. HykinoHHas
Mojzienb aTroMHoro sjpa. M3oronsl. PannoaktuBHble mpespauieHus. [lepuon momypacnana aTOMHBIX
sanep.

SnepHple peakuuu. 3aKOHBI COXPAaHEHHs 3apslOBOTO M MAacCOBOTO YHCEN. OHEPrUsl CBS3U
aTOMHBIX snep. CBs3p Maccsl U 3Hepruu. Peakumm cuHTe3a M JeneHus anep. MCTOUYHUKHM HHEpruu
ConHua u 3B€37.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIy4YEHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4€eHUs U TOTJIOIIEHNUS.

CrieKTphl pa3aMyuHbIX T'a30B.

CnekTtp Bomopoaa.

Ha6mtonenue TpekoB B kamepe Busbcona.

Pabota cuéTurka HOHU3UPYIOIUX U3ITYUCHUH.

Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomol u onvimol.

HaGnroneHune CrijIonIHbIX U TMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenue paaroakTUBHOTO (oHa.

IHoBTOpPHUTENBbHO-000011IAKOINIT MOYJIb.

[ToBTOpUTENBEHO--0000IIAOIIUKA MOYJIb MpPEJHA3HAYEH JUIsl CHCTEeMAaTH3allud M O000OLICHHS
MPEIMETHOTO COJICPKAHUA U ONbITa JEATEIbHOCTH, MPUOOPETEHHOrO NMPH M3YYEHUH BCErO Kypca
¢bu3MKM, a Takke ISl MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHY MO (QHU3UKe s
00ydJaronmxcsi, BRIOPaBIINX 3TOT YUYCOHBIN MPEIMET.

IIpn u3yyeHun NaHHOTO MOZYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI AEATEIbHOCTH, HA
OCHOBE KOTOPBIX O0ECIIEUMBACTCS JIOCTHIKCHHE NPEAMETHBIX M METAalpeJAMETHBIX IIaHUPYEMBIX
pe3ynbTaToB 00yueHus, (QOpMHUpPYETCsl €CTeCTBEHHOHAy4Has TIpPaMOTHOCTh: OCBOEHHE HAayYHBIX
METOJIOB UCCJIEIOBAHUS SIBJICHUI MPUPOJIbI U TEXHUKU, OBJIaICHUE YMEHUSIMHU OOBSACHATH (pU3nueckue



ABJICHUsI, IPUMEHAS NOJY4YEHHblEe 3HAHUA, peIlaTh 3aJadyd, B TOM YHCIE KAayeCTBEHHbIE U
9KCIIEPUMEHTAJIbHBIE.
[IpyHIMNMATBHO EATENbHOCTHBIA XapaKTep JAaHHOIO pa3felsia pea3yercsl 3a CYET TOro, YTo
00yyaroIuecs BBIIOIHSIIOT 3aJaHHs, B KOTOPBIX UM IIPEIaraercs:
Ha OCHOBE IOJYYEHHBIX 3HAHMH paclio3HaBaTh U HAY4YHO OOBACHATH (PU3MUECKUE SIBIICHUS B
OKpY’Karollel IPUPO/IE U TIOBCETHEBHOM KU3HH;
WCIOJb30BAaTh HAYYHBIE METOJBI MCCIIENOBAaHUS (U3NYECKUX SBICHUH, B TOM YHCIE JUIS
IIPOBEPKH I'MIIOTE3 U NOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4YHbIE OCHOBBI Hanb0J1€e BaXKHBIX JOCTHKEHUIH COBPEMEHHBIX TEXHOJIOTUH, HalIpUMeED,
IIPAKTUYECKOI0 UCIIOJIb30BAHUS PA3IMYHBIX MCTOUHUKOB 3HEPTUH HAa OCHOBE 3aKOHA IPEBpAIlECHUs U
COXPAHEHHUS BCEX U3BECTHBIX BU/I0B DHEPIHUH.

INJIAHUPYEMBIE PE3YJIbTATbBI

N3yyenne (u3mku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs HANPABIECHO HAa JOCTH)KEHUE
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTAaTOB.
B pesynbraTe u3yueHust GU3MKM HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHHS Yy 00YyJaromerocs
OyayT c)OpMHUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yJIbTATHI B YACTH
1) maTpMOTN4€eCKOro BOCTIUTAHUS
® [IpOSIBIICHWE HHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOW (pu3mueckoit
HayKU;
® I[IEHHOCTHOE OTHOIIIEHUE K JOCTH)XKCHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
® TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJEHHU OOLIECTBEHHO 3HAYMUMBIX M 3TUYECKHX
mpo0JieM, CBA3aHHBIX C TPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUH (PU3UKH;
® 0CO3HaHHE BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JESATENBHOCTH YUEHOTO;
3) 3¢TeTHYECKOIr0 BOCIIUTAHMSA |
® BOCHPUATHE JCTETUYECKUX KauyecTB (PU3NYECKOW HAyKH: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOT'0 O3HAHMSA:
® 0CO3HaHHE IIEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBHI
Pa3BUTHUS TEXHOJOTHNA, BAJKHEUILEH COCTABIISIOLIEH KYJIbTYpPHI;
® pa3BUTHE HAYYHOH JTH0003HATENFHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbS M IMOIMOHAIBLHOTO 0J1ar0NOJTy M
® 0CO3HaHHE IEHHOCTH 0e30MacHOro odpasa *KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BXHOCTHU TpaBuJI 0€30MacHOr0 MOBEACHUS Ha TPAaHCIOPTE, HAa JOPOrax, ¢ AJIEKTPUUECKUM U
TEIUIOBBIM 00OPY/IOBaHHEM B JOMAIITHUX YCIOBUSX;
e chOpMHPOBAHHOCTh HaBbIKAa PEQIICKCHH, TIPU3HAHUE CBOETO IMpaBa Ha OMMUOKY M TAKOTO K€
1paBa y Ipyroro 4eJioBeKa;
6) TPY10BOT0 BOCIIUTAHUSA:
® QAaKTHBHO€ y4YacTH€ B PEUICHHHM NpPaKTHYECKHUX 3aqad (B paMKax CeMbU, 0OpazoBaTEIbHOMN
OpraHu3aliu, ropojia, Kpas) TEXHOJIOTHYECKON U COLMaIbHON HAPaBIEHHOCTH, TPEOYIOMUX B
TOM 4uciie U (PU3HUECKUX 3HAHUI;
® UHTEpeC K MPAKTUYECKOMY W3YUEHHUIO Mpodeccui, CBA3aHHbIX C (PU3NKOMH;
7) 3K0OJI0rMYeCKOro BOCIIMTAHMS:



OpUEHTallMsl Ha TMpUMEHeHHe (U3MYEeCKHX 3HaHWW JJI1 pelleHus 3agad B 00JacTH
OKpY Karollel cpelibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKH MX BO3MOKHBIX MOCIEACTBHUM IS
OKpYKarolleu Cpebl;

OCO3HaHUE TT100aTHHOT0 XapaKTepa KOJOTUIECKUX MPOOJIeM U IyTel X PEIICHUS;

8) aJanTanu K H3MEHAIOINMCH YCJI0BUAM COIMAJIbHON 1 l'[pPIpO)IHOﬁ Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBUY TIPH BBIIOJIHEHUU WCCIICTOBAHUN M TPOEKTOB (hHU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AeATEIbHOCTD;
MOTPeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hclie (GOpMyIUpOBaTh WJIEH, MTOHSTHS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHUSIX;

0Co3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NICCKUX 3HAHU;

CTPEMJICHHE aHAJIM3UPOBATh M BBIABIATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U YKOHOMHKH, B
TOM YHCJIC C UCITOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

OIICHKA CBOWX JICUCTBUU C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX TII00aTHHBIX
MOCJICJCTBUM.

METAINIPEJMETHBIE PE3YJIBTATHI

B pe3yjibTaTe OCBOCHUS IIPOTPaMMBbI 110 (bHBI/IKC Ha YPOBHE OCHOBHOI'O O6H.I€l"0 O6paSOBaHI/I$I y

oOyyvarorierocss  OyayT  chOpMHUpOBaHBI ~ MeTampeAMeTHbIEe  Pe3yJbTaTbl,  BKJIIOYAIOIIUE
MO3HABaTEJIbHbIC YHUBEPCAJIbHBIE YUEOHBIC ACHCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yueOHBIE
JeNCTBUS, PETYISATUBHBIE YHUBEPCAIbHBIE YUeOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUS
ba3oBble JJoruyeckue aeiicTBUSA:

BBISIBJISATh M XapaKTepU30BaTh CYIECTBEHHbIE MPU3HAKU OOBEKTOB (SABICHHN);

YCTaHABJIMBATh CYNIECTBEHHBIA MPHU3HAK KIACCU(PUKAIMHA, OCHOBAHHSA IS OOOOMICHHS U
CpaBHEHWS,

BBISIBJIAITh 3aKOHOMEPHOCTH M TPOTHBOPEUMS B paccMaTpuUBaeMbIX (akTax, JaHHBIX U
HaAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHUSIM;

BBISIBJIATH IPUYMHHO--CJICICTBEHHBIE CBSI3U NIPU U3YUYEHUH (PU3HUECKUX SBJICHUN U TPOILIECCOB,
JenaTh BBIBOABI C HWCIOJIB30BAaHUEM JEIYKTHUBHBIX W WHAYKTHBHBIX YMO3AKITIOUCHHH,
BBIJIBUT'ATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NUECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMpATh crocod pemieHus y4yeOHOW (u3ndeckoil 3amaud (cpaBHEHUE
HECKOJIbKUX BapMaHTOB PEILICHMs, BEIOOp Hanbosee MOIXOAALIEro ¢ YYETOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenopareabcKue AeiicTBUS .

HCII0JIb30BaTh BOIPOCHI KaK UCCIEI0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MPOBOAUTH IO CAMOCTOSATEIHHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIA (U3NYECKUIt
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3UYECKOTO SIBICHHUS;

OLICHMBAaTh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HMH(OpPMAIHIO, TOIYYEHHYIO B XOJE
WCCIEA0BAHUS I KCIIEPUMEHTA;

CaMOCTOSITENTbHO (OpMYIHPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0/IeHUs, OTBITA, UCCIICOBAHNUS,

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MYECKHX TPOLIECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHUSI 00 UX PAa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.



Pabora ¢ undopmaumeii:

MPUMEHSTH Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3alIPOCHI MIPH IMOUCKE M 0TOOpe nHpOopMauu
WIN JAHHBIX C yYETOM MPEATIOKEHHON yaeOHOH pusnueckoii 3a1auu;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH MHPOPMALIUIO PA3IHMYHBIX BUJOB U
(dhopM mpeIcTaBICHHUS,

CaMOCTOSITENILHO ~ BBIOMpAaTh ONTUMalbHYIO (GOpMy MpeacTaBIeHHS HHPOpPMAUM U
WLTIOCTPUPOBATH PEIIAEMbIC 3a/1a4H HECJIIOKHBIMU CXEMaMH, JHarpaMMaMy, HHOU TpaduKoil 1
UX KOMOMHAIUSIMU.

KoMMyHMKATHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

B X0/ OOCYXIeHHsI y4eOHOro marepualia, pe3ysbTaToB JabOpaTOpHBIX padOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbI U BBICKA3bIBATh HJIEH, HAIICJICHHBIC Ha
pelIeHre 3a]a91 U TIOIICpKaHKUE 0J1aroKeIaTeIbHOCTH OOIICHUS;

COIIOCTABJIATh CBOW CYXKICHHSI C CYXICHUSMHU JPYTUX YYACTHUKOB JTUAIOTA, OOHAPYKUBATh
pa3IM4Me U CXOJICTBO MO3ULIMIA;

BBIPAXXATh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJUYHO TPEJCTABNIATh PE3YJIbTAThl BBIMOJHEHHOTO (U3MUYECKOTO OIBITa (IKCIICPUMEHTA,
HCCTIEI0OBaHMS, TIPOCKTA);

MMOHMMATh M HCIOJB30BATh MPEUMYIIECTBA KOMAHJAHOW M WHIMBUAYaIbHON palOOThl MpHU
peleHIH KOHKPETHON (DPU3NIECKOI TPOOIIeMBI;

MIPUHUMATH 11€JTM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBAThH JICUCTBUS MO €€ JOCTHIKEHUIO:
pacmpenenaTh poyid, 00CYX JaTh MPOLECCHl M Pe3yJbTaThl COBMECTHOM paboOThI, 00001IaTh
MHEHHS HECKOJIbKUX JIIOCH;

BBITIONHATh CBOIO 4YacTh paboOThl, JOCTUTas KadeCTBEHHOTO pe3yibTara IO CBOEMY
HaMpPaBIIEHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMHU UIICHAMH KOMAaH/IbI,

OLICHMBAaTh Ka4yecTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CaMOCTOSTENHLHO
c(hOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTUBHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eiiCTBHUSA
Camoopranuzanusi:

BBISIBJIATE TIPOOJIEMBI B KM3HEHHBIX W YUYEOHBIX CHUTyalMsX, TPeOYIOIIMX M pelleHus
(bu3nyYecKrx 3HaHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0JAX NPHUHATHSA PEUICHUM (MHIMBHUIYaJIbHOE, MPUHATHE
pelleHus B rpynie, NpUHITHE PellleHnui TpynIo);

CaMOCTOSITENIbHO ~ COCTABJIATH  QITOPUTM  pelleHus (PU3MUecKOW 3aauyd WM  IUIaHa
UCCIIEIOBAaHUsI C  Y4YETOM HUMEIOIIUXCS PEcCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHpPOBATh MPEAaraéMble BApUaHThI PELLICHUN;

JienaTth BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JaBaTh a/ICKBaTHYIO OIICHKY CUTYallMH U MpejiaraTh IiaH e€ N3MEeHEHHS,

OOBSICHATh TNPHUYUHBI JOCTHKEHUS (HETOCTH)KEHUS) pPE3ylbTaTOB JEATEIbHOCTH, aBaTh
OLIEHKY NPHOOPETEHHOMY OIBITY;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHS (DU3UUECKOTO
WCCIICIOBAaHMsI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, M3MEHUBIIMXCS CHTYallHid,
YCTaHOBJIEHHBIX OINIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTATa LEIH U YCIOBHSM;

CTaBUTH ce0s Ha MECTO APYrOro 4YeJIOBEKAa B XOJAE CHOpa WM AWCKYCCHH Ha HAyYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYyTOro;



MPU3HABaTh CBOE MPABO Ha OLIMOKY MpU peleHud GU3NYECKUX 3a7a4 Wik B yTBEPKICHHUIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

HNPEIMETHBIE PE3YJIbTATbBI

7 KJIACC

K koHmy oOyuenus B 7 KJjacce NpeAMETHBIE pe3ysbTaTbl Ha 0a30BOM YPOBHE OJDKHBI

OoTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHHI:

UCIOJIb30BaTh MOHATHA: (PU3MUECKHE U XUMHUYECKHE SBIICHUS, HAOIIOJCHHE, DKCIEPHUMEHT,
MOJIEJIb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS
BemiecTBa (TBEpAOE, JKUIKOE, ra3zoo0pa3HOE), MeXaHWYecKoe JBUXKEHHE (paBHOMEpHOE,
HEpPABHOMEPHOE, MPSMOJMHENHOE), TPAEKTOPHs, DPABHOACHCTBYIOWIAs cuia, JepopMarus
(ynpyrasi, miacTudeckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (audQysus, TEmIoBoe MABMKEHHWE YacTHI] BELIECTBa, PaBHOMEPHOE
JBUKEHHME, HEPABHOMEPHOE JBM)KEHUE, UHEPLIMS, B3aUMOJECHCTBHE TE€J, pABHOBECHE TBEPIBIX
TeJ ¢ 3aKPEIUIEHHOM OChIO BpallleHUs, Niepeadya AaBJIeHUs TBEPAbIMU TEIaMU, KUIKOCTSIMH U
razamu, atMochepHoe JaBiIeHHE, TUIABaHHE TeJl, MPEBpallleHUus MEXaHUYECKOW SHEPTruu) IO
ONMCAaHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
¢buznveckoe SIBICHHE;

pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpY’)KaIOLIEM MHUpPE, B TOM
yuciie (pU3NYECKUe SIBICHUS B MPUPOJE: MPUMEPHI JBUKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B
KUBOM M HEXKHMBOM NpPHUPOJE, ACHCTBHE CHUIIBI TPEHUS B IPUPOAE M TEXHUKE, BIUSHUE
aTMOC(epHOTro JABJICHHS Ha JKUBOM OpraHu3M, IJIaBaHUE pbIO, pplyard B Teje 4eJIOBeKa, MpU
3TOM MEPEBOJUTH IMPAKTHUYECKYIO 3a/ayy B Y4YeOHYIO, BBIIEIATh CYILIECTBEHHBIE CBOICTBA
(npu3HaKy) PU3NUECKUX SIBICHUI;

OINUCHIBaTh M3y4YCHHbIE CBOWCTBA Tel M (U3MYECKHE SBJICHUSA, MCIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPE/IHSAS CKOPOCTb,
CHJia YIIPYTOCTH, CUJa TSXKECTH, BEC Tella, CHJla TPEHUs, 1aBjeHue (TBEPIOro Tena, KHUJIKOCTH,
ra3a), BbITAJIKMBAIOIIAsl CUJIa, MEXaHHUYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
K03 (HULKUEHT TOJE3HOTO ACHCTBUSI MEXaHW3MOB, KMHETHYECKas: U MOTEHLUAIbHAsI SHEPIHUs),
MpU OMUCAaHUM TPABUIBHO TPAKTOBATH (DU3MUECKHI CMBICT HUCHOIB3YEMBIX BEJIMYHH, HUX
0003HaYeHHS U €UHUILBI (PU3NYECKUX BEITMYUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO
(bu3MYECKYI0 BETUYMHY C IPYTUMH BEIMUYMHAMHU, CTPOUTH TpaduKU U3yUYEHHBIX 3aBUCUMOCTEM
(hbUBUYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUYECKHE SIBJICHMS W TMPOLECCHl, HMCIOJb3Ys MpaBuia
CIIOXKEHUs cui (BAOJIb OJHOW TpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NPaBUJIO PaBHOBecHs pblyara (OJIOKa), «30J0TOE MPABUIO» MEXAHHWKH, 3aKOH COXpaHEHHUs
MEXaHUYECKOW SHEpruH, MpHU 3TOM JaBaThb CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBATh
€ro MaTeMaTUYeCKOe BhIPAKEHUE;

OOBACHATH (DU3MYECKHE SIBICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh NPUYMHHO--CIIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX MIAaroB C OMOpOi Ha 1—2 M3ydYeHHBIX CBOMCTBA
(bu3NYecKuX SBICHUH, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemaTh pacu€THbIe 3a1a4d B 1—2 JeicTBUS, UCHOIB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLIHE
¢u3nyeckre BETUYMHBL: HAa OCHOBE aHAIM3a YCIIOBHS 33aJaud 3alMChIBaTh KPATKOE YCIOBHUE,
MOJICTABIATh (PU3MYECKHE BEIUYMHBI B (QOPMYIBI U TPOBOAUTH PACYETHI, HAXOIUTh



CIpaBOYHbIE JaHHBIE, HEOOXOAMMBIE [UIsl pEIIEHUS 3aJay, OICHHBATh PEATUCTHUYHOCTD
MOJTy9eHHOU (PU3NIECKON BETHYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIMTH NMPH MOMOIIU (DPU3UYECKHX METOJOB, B
ONMCAaHUU MCCIEAOBAHUS BBIACIATH IPOBEPSIEMOE NPEAIOJIOKEHNE (TUIIOTE3Y), pa3anyarh U
HMHTEPIPETUPOBATH MOTYUYCHHBIH Pe3yIbTaT, HAXOIUTh OIIMOKHU B XOJI€ OIbITA, JIEaTh BHIBOJIbI
II0 €r0 pe3yJibTaTam;

MPOBOJIUTH OMBITH MO HAOMIONEHUIO (PU3MYECKUX SBICHHA WM (PU3MYECKHX CBOMCTB TE:
dbopMynupoBaTh MpOBEpsieMble MPEINOI0KEHUs, COOUpPaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBAT XO/1 ONBITA U (JOPMYIUPOBATH BHIBOJIBI;

BBIIIOJHATh NpPSIMbIE H3MEPEHMSI PACCTOSIHMS, BPEMEHH, MacChl Tena, 00bEMa, CHIbI U
TEMIIepaTypbl C UCIOIH30BAHUEM AHAIOTOBBIX M HU(POBBIX MPUOOPOB, 3AMUCHIBATH TOKA3aHUS
prOOPOB ¢ YYETOM 3aJaHHOU a0COTIOTHON MOTPEITHOCTH U3MEPEHUH;

MPOBOANTh HCCIEAOBAHHWE 3aBUCHUMOCTH OJHOM (U3MYECKON BENMYUHBI OT APYroil ¢
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MYyTH PAaBHOMEPHO JBUXKYIIETOCS Tella OT
BPEMEHH JIBIDKEHHUS Teja, CUJIBI TPEHHUS CKOJBKEHHUs OT Beca Tella, KayecTBa OOpabOTKU
IIOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOIIAN COINPUKOCHOBEHUS TEJ, CHUIIbI
YOPYTOCTH OT YJUIMHEHMS MPY’KUHBI, BHITAIKMBAIOIIEH CUJIbl OT 00bEMa NOrpyKEHHON YacTu
Tela ¥ OT IUIOTHOCTH XUAKOCTU, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTU Teja, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJIO, YCIOBUMN IIaBaHUs Tell, YCIOBUM paBHOBECHs pbhluara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO HCCIEI0BAaHUS, COOMPATh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, cleays NpeUIoKEHHOMY IUIaHy, (UKCHUpPOBATh pe3yJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (DM3MUECKUX BEIUYMH B BHUJE MPEJIOKEHHBIX TaOMUI U TrpauKoB, AeNaTh
BBIBOJIBI 110 pPE3yJIbTaTaM HCCIIEI0OBaHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (MJIOTHOCTh BEIIECTBA >KUJIKOCTU U
TBEPAOrO Te€la, CHUJla TPEHUS CKOJBXECHMS, [ABICHHE BO3/1yXd, BBITAIKUBAIOLIAs CHIIA,
NecTByIomasi Ha MOTPYXEHHOE B JKUIAKOCTb Te€NO, KOI(DPUIMEHT MOJEe3HOro IeHCTBUS
MIPOCTBIX MEXaHW3MOB), CJeAys MPEAJ0KEHHOM WHCTPYKIMH: NMPU BBINOJIHEHUU W3MEpPEHUI
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAU€HHE HCKOMOMN BEJIMUMHBI,
co0Jr01aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
yKa3blBaTh HPUHIMIBI JIEHCTBUS NMPUOOPOB M TEXHMUYECKUX YCTPOMCTB: BECBI, TEPMOMETP,
JTUHAMOMETp, COOOMLIAarOIINeCs COCy ibl, 0apOMETp, pblyar, MOJBUKHBIA 1 HETIOABMXHBIN OJIOK,
HAKJIOHHA [IJIOCKOCTB;

XapaKTepu30BaTh NMPUHIMIIEI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHHUUYECKHX YCTPOUCTB C
OMopoii Ha HX onucaHus (B TOM 4YHCIE: NOJIIMIHHUKH, YCTPOHCTBO BOJOINPOBOJA,
TUIPaBIMYECKUN TPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOIl HAcOC, apeoMETp), HCIOIb3Ys
3HaHHA O CBOMCTBax (U3MUECKUX SBIEHUH U HeoOXoAuMble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOTO HCIOIb30BAHUS
(¢u3nUYecKux 3HaHUN B IOBCEAHEBHOM KU3HU JUIs oOecrieueHust 0€30MacHOCTH MpU 00paIlleHuU
¢ npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHs 3/0pOBbS U COONIOIEHHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIISITh OTOOpP MCTOYHUKOB MHGopManuu B MHTepHETEe B COOTBETCTBUHU C 3aJaHHBIM
ITOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUM M IMyTEM CPaBHEHHUs pPa3IMYHBIX
HCTOYHUKOB BBIJIEISATh UH(GOPMAIIMIO, KOTOPAasl SBISETCS MPOTUBOPEUYUBOM MM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTOJb30BAaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUl HAy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYECKOTO COJEpXKaHMs, CIIPaBOYHbIE MaTepHalbl, pecypcbl cetn MHTepHeT, BianeTh



nmpuéMaMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMKA U3 OJHOH 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpaTKWE IHUCHMEHHBIE M YCTHBIC COOONICHHSI Ha OCHOBE 2-3
HMCTOYHUKOB HH(OpMANK PU3UIECKOTO COACPkKAHUS, B TOM YHCIIE MyOIMYHO JeNaTh KPATKHE
COOOIIEHUSI O pe3yJIbTaTax IMPOCKTOB WM YYEOHBIX HCCIICIOBAaHUM, MPH 3TOM IPAMOTHO
HCII0JIb30BaTh M3yUYCHHBIN MOHATUHHBIN armapaT Kypca (GU3HUKH, COITPOBOXK/IATh BHICTYILICHUE
MPE3EHTALNEN;

MIPY BBIIIOJIHEHUHW YUCOHBIX MPOCKTOB M UCCIEAOBAHUN pacIpeesisaiTh 00SI3aHHOCTH B TPYIIIE B
COOTBETCTBHU C IIOCTABJICHHBIMU 3aJadaMi, CJICAUTH 3a BBIIOJHEHHEM IIaHA JCHCTBHI,
aJICKBaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ] B JEATEIBHOCTh TPYIIBI, BBICTPAWBATH
KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAS MHCHHE OKPYIKAIOIIHX.

8 KJIACC

K KOHIY O6y‘IeHI/I${ B 8 KJiacce NpEAMCETHBIC PE3YyJIbTAThl Ha 0a30BOM YPOBHEC IOOJIKHBI

OTpakaTh C(HOPMUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHHIA:

HCIIOJIB30BATh MTOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSI BEILLECTBA, KPUCTAJUIMYECKHME U aMop(HbIe Tela, HACBILIEHHBIM U
HEHACBIIICHHBIM I1ap, BJIAXHOCTb BO3YyXa, TEMIIEpAaTypa, BHYTPEHHSAS JHEPrUs, TEIUIOBOU
JIBUTATENb, 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsf, DJIEKTPUYECKOE II0JIe, NPOBOJHHMKU U
JUDJIEKTPUKHU, TIOCTOSHHBIN JJIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pa3nuyath SBJIEHU (TEIIOBOE PAaCHIMPEHHE U CKaTHe, Teionepeaya, TenjIoBOe paBHOBECHE,
CMa4yMBaHUe, KAWLIAPHBIEC SBICHUSA, UCIIAPEHUE, KOHACHCALW, TUIABJICHUE, KPUCTAIIIU3ALINs
(oTBepAeBaHKE), KHUIIEHHE, Terulonepenaya (TEMIONpPOBOIHOCTb, KOHBEKLUS, H3IIyuyeHHeE),
JJIEKTPU3ALMs TeEJl, B3aUMOJEHUCTBUE 3apsfOB, JEHUCTBHS DIIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O IOJISI HA IPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHAsE UHAYKIMS) TI0 OMUCAHUIO UX XapPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHHE U3YyYEHHBIX (U3NYECKUX SIBICHUNW B OKPY’KaIOLIEM MHUDPE, B TOM
yuciie GU3NYEeCKUe SBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KAITUJUISIPHBIE SIBJICHUS
B NIPHUPOJAE, KPUCTALUIBI B INpupone, usnydeHue CoJHIA, 3amMep3aHue BOJOEMOB, MOpPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHEra, JJIEKTpPHYECKUE SIBJICHUS B aTrmocdepe,
9JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHMUTHOE Toje 3eMJH, JApeid MOoI0CcoB, poJb
MarHuTHOTO TIOJISL JUI JKWU3HM Ha 3eMile, NOJSIPHOE CHUSHHE, IPU 3TOM IE€PEBOIUTH
MPaKTUYECKYI0 3ajjady B Yy4ueOHYIO, BBIICNSTH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH)
(bU3NYECKUX SIBICHUIA;

OINUCHIBaTh M3y4YCHHbIE CBOWCTBA Tel M (U3MYECKHE SBJICHHUSA, MCIONB3YS (U3NUYECKUE
BEIMYMHBI  (TeMmIieparypa, BHYTPEHHSS DSHEprus, KOJUYECTBO TEIUIOTHI, yJAelbHas
TETIOEMKOCTbh BEIIECTBA, Y/IeJIbHAS TEIJIOTa IJIAaBJIEHUs, YAEIbHAs TEIUI0Ta MapooOpa3oBaHus,
yZAebHas TEII0Ta CrOpaHysl TOIIMBA, KOA(PQUIMEHT M0JIE3HOr0 JeHCTBUS TEMI0BOM MaIINHBI,
OTHOCHUTEINIbHAS BIAKHOCTb BO3JyXa, DJJICKTPUYECKHUH 3apsl, CHJIA TOKa, JJICKTPUYECKOE
HanpsDKEHHUE, CONPOTUBIICHUE IMPOBOJHUKA, yJEIbHOE COMPOTHBIICEHHE BEIIECTBAa, paboTa H
MOIITHOCTH AJIEKTPHUECKOTO TOKA), IPU ONHCAHUM MPABUIBHO TPAKTOBATH (PU3NUECKUNA CMBICI
UCMOJb3YyEMBIX BEIMYUH, OOO3HAYEHHS M E€AMHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTh
(GopMyJIbl, CBS3BIBAIOLINE NAHHYIO (PU3MUECKYIO BEIUYMHY C IPYTMMHU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SIBICHUS M IPOLECCHI, UCIOJIb3Ys OCHOBHBIC
IIOJIOKEHUS ~ MOJIEKYJIIPHO--KUHETUYECKOM  TEOPUM  CTPOCHHUS  BEIIECTBA,  PUHLUII



CYTIEpPIO3UIMH ToJIeH (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHU 3apsiaa, 3akoH OMa Jiist
yuacTka nenu, 3akoH JDkxoyns—JleHna, 3aKOH COXpaHEHHs HHEPIUd, MPU 3TOM JaBaThb
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKECHHE;
OO0BSACHATH (PU3MUYECKHE MPOLIECChl U CBOMCTBA TeJl, B TOM YHCJIE€ U B KOHTEKCTE CHUTyaluil
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTH
00BbsCHEHHE W3 1—2 JOTMYECKUX IIAroB C OMOpPOM Ha 1-2 M3Y4YEHHBIX CBOMCTBA (PU3UUYECKUX
SABJICHHM, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/a4d B 2—3 JEWCTBUS, UCHOIB3YsS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nveckre BETUYMHBL: HAa OCHOBE aHAIW3a YCIIOBHS 33aJaud 3alMChIBATh KPATKOE YCIOBHUE,
BBISIBIIATh HEJIOCTATOK JAHHBIX JJIS pEIHICHUS 3a/Ja4d, BbIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOxoauMble 1711 €€ pelleHus, MPOBOJUTH PAcu€Thl U CPABHUBATH MOIYYCHHOE 3HAUCHUE
(bu3MUYecKoil BEMUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXKHO PELIMTh NpPU TMOMOIIH (U3NYECKHX METOJIOB,
UCIIONIb3Ysl OMHCAHME MCCIENOBaHUsS, BBIICTATh MPOBEPSEMOE MPEANOIOKEHHE, OLECHUBAThH
MPAaBUILHOCTB MOPSAKA MPOBEACHUS UCCIIEIOBAHMUS, I€TaTh BHIBOBI;

MPOBOJIUTH OMBITHl 0 HAONIONEHUIO (PU3MYECKUX SBICHUN WM (U3MUYECKUX CBOWCTB TEI
(KanmWJuUTApHBIE SBJICHHS, 3aBUCHMOCTH JaBIICHHS BO3AyXa OT ero o0BéMa, TeMmepaTypsl,
CKOPOCTH IIpollecca OCTBIBAHHMS W HArpeBaHMsl MPH HU3IYyUYEHUU OT IBEeTa H3Iydaroulei
(morunomaroniei) MOBEPXHOCTH, CKOPOCTh HMCIAPEHHUS BOJABI OT TEMIEPATyphl KHJIKOCTH U
TUIOIMAAN €€ TOBEPXHOCTH, SJCKTPU3AIMs T€ M B3aWMOJICHCTBHE SJIEKTPHUECKUX 3apsIIOB,
B3aMMOJICHCTBHE TIOCTOSHHBIX MAarHWUTOB, BH3yalHM3aldsg MAarHUTHBIX IIOJIEH ITOCTOSHHBIX
MarHUTOB, JIEHCTBHSI MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa,
CBOWCTBA  DJIEKTPOABHUraTelss  IOCTOSIHHOTO  TOKa):  (opMynupoBaTb  IpoBepsieMble
NPENOI0KEHNs, COOMPAaTh YCTAaHOBKY M3 INPEIJIOKEHHOT0 00OpYJIOBAaHUS, OMMCHIBATH XOJ
OTBITa M (POPMYJIMPOBATH BBHIBOJIBL;

BBITIOJIHATE TIPSIMBIE M3MEPEHHS TEeMIIepaTypbl, OTHOCHTEIBHOW BIAXKHOCTH BO3IyXa, CHIIBI
TOKA, HAIPSDKEHUS C WCIIOJIb30BAaHHEM AaHAJOTOBBIX TPUOOPOB W JATYMKOB (PH3MUECKUX
BEJIMYMH, CPAaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;
MPOBOJIUTh MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (pu3Mueckol BeIMYUHBI OT JpPyrol c
UCIOJb30BAHUEM MPSIMBIX H3MEpEHHH (3aBUCHMMOCTb CONPOTHBIIEHHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOINAAM TTONIEPEYHOT0 CEYCHHUS U YAETBHOTO COIPOTHBIICHUS BEIECTBA MPOBOAHUKA,
CHJIBI TOKa, WAYIIEro dYepe3 IMPOBOJHUK, OT HAINPSDKEHUS Ha TPOBOJHHKE, HCCICIOBAHUE
MOCJIEZIOBATEPHOTO M NAapajuIeIbHOTO  COEAMHEHHH  MPOBOJHUKOB):  IJIAHUPOBATh
UCClieIoBaHNe, CcOOMpaTh YCTAaHOBKY M BBIOJHATh HM3MEpPEHHs, CIenys NpeaIoKEHHOMY
T1aHy, (UKCUPOBATh PE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUIE TaOIMI U TpaduKoB,
JIeTIaTh BEIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

MIPOBOJINTH KOCBEHHBIE M3MepeHHs (PU3NIECKUX BEHUYNH (YAeTbHas TEIIOEMKOCTh BEIECTBA,
COIPOTHBIIEHUE TPOBOJHMKA, paboTa W MOIIHOCTH JIIEKTPHUYECKOTO TOKA): IUIAHHPOBATH
W3MEPEHUs, COOMpaTh SKCIIEPUMEHTAIBHYI0 YCTaHOBKY, CIEIys MPEIIOKEHHOW WHCTPYKIIHH,
Y BBIYMCIISTH 3HAYCHUE BEIMUHHBL,

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyIOBaHUEM;
XapaKTepu30BaTh NMPUHIMIIEI JCHCTBHUS M3YYCHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOUCTB C
ONOpO Ha WX OmucaHus (B TOM YHCIE: CUCTEMa OTOIJICHHS JOMOB, THTPOMETp, MapoBas
TypOWHa, aMIIepMEeTp, BOJIBTMETP, CUETUUK AIIEKTPUUECKONW SHEPTHH, JIEKTPOOCBETUTEILHBIC
MPpUOOPHI, HArpeBaTEIbHBIC JJICKTPONPUOOPHI (IPUMEPHI), ICKTPUUECKUE TPEIOXPAHUTEIH,
ANEKTPOMArHUT, JJIEKTPOJBUraTellb IMOCTOSHHOTO TOKa), HCIIONb3Yysl 3HAHUS O CBOMCTBAxX
(bu3NYeCKUX SIBICHUH U HEOOXOJUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;



pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA M M3MEPHUTEIbHBIE MPUOOPHI 10 CXEMaM U
CXEMaTUYHbIM PUCYHKAM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETp, TUIPOMETP,
JIBUTATeNIb BHYTPEHHETO CTOPAHHUsL, SJIEKTPOCKOI, PEOCTAT), COCTABIIATH CXEMBI ANEKTPHUUECKUX
Lenel ¢ Mociue0BaTeIbHbBIM U HapaJljIeIbHbIM COSIMHEHHEM 3JIEMEHTOB, Pa3iinyasl yYCIOBHBIC
0003HAYECHUS HIIEMEHTOB JIEKTPUUECKUX LIeTel;

IPUBOAUTH MIPUMEpPHI (HAXOAUTh MH(OPMALMIO O MpUMepax) MPAKTUYECKOIO HUCIOIb30BAHUS
(Gu3nyecKkux 3HaHUH B IOBCEAHEBHOM KU3HU JUIs oOecrieueHus: 0€30IacHOCTH IpU 00pallleHuu
C npuOoOpaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHMs 3/10POBbsl U COOJIIOJCHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIIATh MOUCK HH(pOpMaruu Qusnueckoro coaepxanus B VHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAaHUH W MyTEM CpPaBHEHHS JONOJHHUTENBHBIX HMCTOYHHKOB BBIJICNIATH
nHPOPMAIIHIO, KOTOPAst SBISETCS IPOTUBOPEUYHUBOI M MOKET OBITH HEIOCTOBEPHOM;
UCIOJb30BaTh MPU BBHIMOJIHEHUM YYEeOHBIX 3aJaHUil HAay4HO--TIOMYJIIPHYIO JIMTEPaTypy
(bu3n4ecKoro cojep)KaHus, CIpPaBOYHbIE MaTepualibl, pecypchbl ceTu VHTepHeT, BIaJeTh
npuéMamMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMsl MHGOpMALMKU U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

cOo3/1aBaTh COOCTBEHHBIC MMChMEHHBIE M KPATKHE YCTHBIE COOOIIeHus1, 0000mas nHpopMaruio
W3 HECKOJIbKMX UCTOYHUKOB (PU3UYECKOTO COMEPKAHUSA, B TOM YUCIIE ITyOJIMYHO MPEICTABIISATH
pe3yabTaThl TPOCKTHOM WIIM HCCIIEAOBATENLCKON JEATENBHOCTH, NPU OSTOM T'PaMOTHO
UCIOJIb30BATh U3YYEHHBIN MOHATUHHBIN annapaT Kypca (U3HMKH, CONPOBOXK/IATh BBICTYIIJICHHUE
MpE3EHTALMEN;

MIPH BBITTOJTHEHUN YYE€OHBIX TIPOEKTOB U MCCIIEOBAHUH (DU3NIECKHUX MPOIIECCOB PACIIPEEIIATh
0053aHHOCTM B TpyHNe B COOTBETCTBUM C IIOCTaBIEHHBIMU 3a/adaMH, CIEAUTh 3a
BBITTOJIHEHUEM TUIaHa JEHCTBUI M KOPPEKTHPOBATH €0, aJCKBAaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQ/I B JIEATEILHOCTh TPYIIIBI, BBICTPAaUBATh KOMMYHHKATHBHOE B3aHMMOJCHCTBHE, TIPOSBIISS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

9 KJIACC

K KOHIY 06y‘leHI/IH B 9 kiacce NpECAMETHBIC PE3YJIbTAThl Ha 0a3oBOM YPOBHE IOJIKHBI

OTpaxkaThb C()OPMUPOBAHHOCTDH y OOYUAIOIIMXCSl YMEHHUI:

UCIIOJIb30BaTh  MOHATHS:  CHCTeMa  OTcuéTa, MaTepualbHas  TOYKa, TPAEKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOT0 JABIKEHUs, nedopMmanius (ynpyras, IulacTHuecKas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJNO, LIEHTP TKECTH TBEPAOTO Teja, pPaBHOBECHE, MEXaHWYECKHe KojeOaHus H
BOJIHBI, 3BYK, MH(}pa3ByK U  yJIbTPa3ByK, OJIEKTPOMAarHUTHbIE  BOJIHBI,  IIKajia
9JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh M JalbHO30PKOCTh, CIIEKTPHI HUCIYCKAaHUS U
MOTJIOLIEHUS, anb(a-, 0eTa- U raMMa-u3ITy4yeHus, U30TONbL, SiJepHasi JHEPreTHKa,

paznuyath  sBJAEHHUS (paBHOMEpPHOE U HEpaBHOMEPHOE MPSMOJIMHEHHOE JABM)XKEHHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHENHHOE JABMKEHHE, CBOOOJHOE IaJieHUE TeJl, PaBHOMEPHOE
IBIDKEHUE T0 OKPY>KHOCTH, B3aUMOJCHCTBUE TeJl, PEaKTUBHOE IBM)KEHHUE, KojeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHYXKICHHBIE KoOJeOaHHs), PE30HAHC, BOJIHOBOE JIBIIKEHHE,
OTpaXKCHHUE 3BYyKa, IMPSIMOJIMHENHOE pacHpOCTpaHEHUE, OTPaKEHHWE M IPEIOMIICHHME CBETA,
IIOJJHOE€ BHYTPEHHEE OTPaXCHHUE CBETA, Pa3JIoKEHHE Oeoro cBeTa B CIEKTP M CIOXKEHHE
CIEKTPAJIbHBIX 1[BETOB, TUCIEPCHsI CBETA, €CTECTBEHHAs PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE
JMHENYaToOro CHEeKTpa H3JIy4EeHHs) IO ONUCAHUI0 UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;



pacrno3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UUYECKUX SBICHUN B OKpYXarolleM MUpe (B TOM
yucie Gusndeckue sIBJICHUs B MPUPOJE: NPUIUBBI U OTIUBBI, JBWKeHUE uiaHeT CoJHEeYHON
CHCTEMBbI, PEaKTUBHOE JBM)XCHHE >KHMBBIX OPraHW3MOB, BOCIPUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHaMH, 9XO, I[BETa TEJ, ONTHYECKUE SIBJICHUS B
npupoje, OuoNoruyeckoe JeHCTBUE BHIMMOTO, YJIbTPapUOIETOBOIO U PEHTTEHOBCKOIO
U3ITy4YeHUHN, eCTECTBEHHBIH paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIyud, paAHMOAKTHBHOE
U3Ty4YeHHE TPUPOJHBIX MHUHEPAIOB, JACHCTBHE PAJAMOAKTHBHBIX H3IyYCHMH Ha OpPraHu3M
YeJoBeKa), MNpPU OSTOM TIEPEBOJAUTH MPAKTHUECKYI0 3afadyy B y4eOHYIO, BBIJICIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

ONKCHIBATh HM3yYEHHbIE CBONCTBA Tel W (U3MYECKUE SIBICHUS, HCIONb3Yys (PU3NUECKUE
BEJIMYMUHBI (CpedHsisi W MIHOBEHHas CKOpPOCTb Tejla MpU HEPAaBHOMEPHOM JABH)KECHUU,
YCKOpEHUE, MepeMellleHre, MyTh, YIJIOBas CKOPOCThb, CHjia TPEHHS, CHUJla YNPYrocTH, CHUIIA
TSOKECTH, YCKOpEHHE CBOOOJHOTO TAaJAeHHs, BEC Teja, WMIYJbC Tela, HMITYJIbC CHIIBI,
MeXaHW4eckass paboTa W MOIIHOCTh, NOTEHIMAJIbHAS DJHEPTUsl Teia, TIOJHATOTO Hal
MOBEPXHOCTHIO 3E€MJIM, MOTEHIMAbHAS SHEPTUsl CXKATOW MPYKUHBI, KUHETUYECKasi YHEPTus,
MOJIHAsE MEXaHWYeCKasi dHEprusi, Mepuoj U YacToTa KojeOaHWU, AJTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTellb MPEIOMIICHHUS CPEebl), IPU ONUCAHUU
NPaBUIBHO TPAKTOBATh (DU3WYECKHIA CMBICH HCHOJIB3yEMbIX BEJIWYHH, OOO3HAYCHHS U
€AMHULIBI (PU3UYECKUX BEIMYMH, HAXOMUTh (DOPMYJIBI, CBS3BIBAIOIIUE TAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH I'padUKH W3YYSHHBIX 3aBUCUMOCTEH (hHU3HUECKUX
BEJIMYWH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKHUE SIBICHUS W TIPOLECCH, HCIONB3Yys 3aKOH
COXpaHEHHS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3UIINN CHJI, TIPHHIIUATI
OTHOCUTENbHOCTH [ anmnes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS WMITYJIbCa, 3aKOHBI
OTPaKEHMsI U MPEIOMJICHHs CBETa, 3aKOHbI COXPAHEHUS 3apsIOBOIO U MacCOBOIO YHCEN MpU
SJICPHBIX PEaKLUsAX, MPH 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3aIHMCHIBATh €ro
MaTeMaTHYeCKOE BBIPAKCHHE;

OOBSICHATh (PU3NYECKHE TPOIECCHI W CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CHUTYyalWi
MPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATh NPUYMHHO--CIICIACTBEHHBIE  CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKHMX IIaroB C ONOpOMl Ha 2—3 W3y4YEeHHBIX CBOMCTBa
(bu3NYeCKUX SBICHUH, PU3NUECKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3aaun (ONUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI), HCIIOIb3Ysl 3aKOHBI
u GopMyJbl, CBS3bIBAIOLINE (PU3MUECKUE BETMUMHBL: HAa OCHOBE aHAlM3a YCJOBUS 3aJaud
3aIMCBIBaTh KPATKOE YCIJIOBUE, BBISIBIIATH HEJOCTAIOIINE WM W30BITOYHBIC TaHHBIE, BEIOUPATH
3aKOHBI W (OPMYJIBI, HEOOXOMUMBIE ISl PpEIICHHUs, TPOBOIAWTH pPACYETHl M OICHUBATH
PEATMCTUYHOCTD MOJyYEHHOTO 3HaUeHHsI (PU3NYECKON BETMUHHBI;

pacrio3HaBaTh HpPOOJIEMbI, KOTOPHIE MOXKHO DELIMTh NpPU TMOMOIIM (PU3HUYECKUX METOJIOB,
UCMOJb3ys OMNHMCAHUE MCCIEJOBAHUSA, BBIICIATh HPOBEpPSEMOE MPEINOI0KEeHNEe, OLEHUBATh
MPAaBIWIBHOCTh TOPSAJKA TPOBEACHUS WCCICIOBAHMS, AENaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOACHUHN U OTIBITOB;

MPOBOANUTH OMNBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WM (QU3UYECKUX CBOMCTB Tem
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPruu, 3aBHUCHUMOCTb HEpHUOAa
KoJie0aHui NMPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUTUTYIbl MaJbIX KoJeOaHUil, MpsIMONMHEHHOE pacHpOCTpaHEHUE CBETa, Pa3JIOKECHHE
0esoro cBera B CHEKTp, M3YUYCHHE CBOWCTB M300paXEHHUS B IUIOCKOM 3€pKaje U CBOWCTB
n300pakeHUsT TIpeaAMeTa B COOMparoIie JMH3e, HAOJIOJCHHWE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JyYCHHUsI): CaMOCTOSTEIbHO COOMpaTh YCTAHOBKY U3 HW30BITOYHOrO Habopa
000pyI0BaHUS, ONMCHIBATH XOJ] OIBITA U €r0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIBI;



MIPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO NPSIMBIX U3MEpPEHUH, OIpenesss cpeiHee 3HaueHue
U3MEPSIEeMO BeTUYMHBI ((POKYCHOE pacCTOSIHUE COOMparoliel JIMH3bI), 00OCHOBBIBATH BHIOOD
croco6a n3MepeHus (M3MEepUTEBHOTO TPrOOopa);

MIPOBOJIUTH MCCIIEOBAaHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYMH C HCIIOJIIB30BAaHHUEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTD IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJlbHOMN
CKOpOCTH, TepHoAa KoJeOaHWii MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yrila OTpakKeHUs CBETa OT YIUIa MaJeHHs U YIJIa MIPeIOMIICHUS OT YIJa MaJeHusl): IIIaHUPOBaTh
UCCIIeIOBaHKEe, CAMOCTOSTENFHO COOMPATh YCTAaHOBKY, (DMKCUPOBATh PE3YJIbTAaThl MOJTYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIWYMH B BUAC TaOMUIl W TpauKoOB, JAeiaTh BBIBOABI I10
pe3yJibTaTaM MCCIIEI0BAHMUS;

MIPOBOANTh KOCBEHHBIE M3MEpEeHHs (DU3MUECKUX BETUYHMH (CPeAHssI CKOPOCTh M YCKOpPEHUE
Tela IpPU PABHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOJHOIO MaJeHus, >XECTKOCTh
MPYXUHBL, KOA(DDUIIMEHT TPEHUsI CKOJIbKEHUS, MEXaHW4YecKasi paboTa U MOIIHOCTh, YacTOTa U
nepuoj; KoyiebaHW MaTeMaTH4YecKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia
coOuparomeld  JIWH3BI, PAAMOAKTHBHBIA (OH): IUIAHUPOBATH H3MEPEHHSA, COOMpATh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M  BBIIOJIHATH W3MEpPEHUs, CIEaysl MpeasIoKEHHON
WHCTPYKIIUY, BBIYUCIATH 3HAUYCHUE BEIIMYMHBI U aHAJIU3UPOBATH IMOJYYEHHBIE PE3YJbTaThI C
y4€TOM 3a/IaHHO MOTPEIIHOCTH U3MEPEHU;

co0IIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH padOTe ¢ 1a00opaTopHBIM 000y IOBaHHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKK H3YUYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas TOYKa,
a0COJIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHUK CBeTa, Jyd, TOHKas JIMH3a, IJIaHETapHas
MOJI€TIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO s1/1pa;

XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS WM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX ONUCaHUS (B TOM YHUCIE: CIUJOMETP, JATUUKH IOJOXKEHHs, PacCTOSHUS U
YCKOpEHHUs, pakeTa, 3XOJIOT, OYKH, IEpPHUCKOI, QoTroanmapaT, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOIN, J03UMETp, KaMmepa BuiibcoHa), MCMONb3ys 3HAHUSA O CBOMCTBaX (PU3NYECKUX
SBJICHUH U HEOOXOMMBble (PU3MUECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKM M3yUYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENbHBIX MNPUOOPOB M TEXHOJOTMYECKUX NPOIECCOB TPU PEUIEHUH Yy4eOHOo--
MPaKTUYECKUX 3a]a4, ONTUYECKHE CXEMBI JIJIsl IOCTPOEHUSI N300paXKeHHH B IJIOCKOM 3epKajie U
coOuparoie TuH3E;

MPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOTO HCIOIb30BAHUS
(u3NYEeCKUX 3HAHUN B TIOBCEHEBHOM KU3HU JUIsI oOecrieueHust 0€301MacHOCTH MPU 00pallleHUN
c npubopaMH U TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHMS 3JI0POBbSl U COOJIIOJCHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKpPY KAIOILEl Cpefe;

OCYIIECTBIISATH MOUCK MHPOpMAIK (HU3HUECKOTO coepkaHus B MIHTepHeTe, caMOCTOSITENEHO
(dbopMynupysl IOUCKOBBIM 3allpoc, HAXOAUTh MYTHU ONpPENETIeHHs JOCTOBEPHOCTH IMOIYYEHHON
nH(OpMAaLIUK HAa OCHOBE UMEIOIINXCS 3HAHUI U TOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCMOJb30BAaTh MPU BBHIMOJIHEHUH YYEOHBIX 3a/JaHUl HAy4HO--TIOMYJIIPHYIO JIUTEPaTypy
(bu3MYeCcKOro coaepKaHMs, CIPAaBOYHBIE MaTepuanbl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMamMi KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(GOpMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE HH(pOpMaLUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3UYECKOTO COJEp)KaHUs, MyOJUYHO MPEACTAaBIATh PE3yJIbTaThl
MPOEKTHOM WJIM HCCIEIOBATeNIbCKON JEsTeNIbHOCTH, MPH 3TOM TPAaMOTHO HCHOJIb30BaTh
W3YYCHHBI TIOHATHHHBIA ammapaT u3y4aemoro pasjaeina (U3UKH U COMPOBOXKIATh
BBICTYIICHHE MIPE3CHTAIEN C y4ETOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
K
Ne HaumeHoBaHue pa3iesioB U TeM ofuteeteo qa;gB n duekTpoHHbIe (LM POBbLIE)
n/n NpOrpamMmbl Bcero p;ﬁHOTT[::m’H“e pz? ﬁi:)l;TJI;I'ICCKI/Ie o0pa3oBaTe/ibHbIE PeCYpPChI
Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 dusmka - HayKa O IIPUPOJE 2 bubmorexa LIOK
' Y PHpOAL https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 PH3HYCCKHUC BETHHHbI 2 https://m.edso0.ru/7f416194
. bubnunoreka LIOK
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 hitps://m.edsoo.ru/7f416194
Hroro mo paszneny 6
Paznea 2. [lepBoHauyasbHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 CrpoeHue BelecTna 1 1 bubmorexa LHOK
' https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 1 bubmuoreka [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6nmorexa LIOK
2 1 1
2.3 ArperatHble COCTOSIHHSI BEIIIECTBA hitps://m.eds0o.ru/7f416194
Hroro no paszaeny 5
Paznen 3. /IBu:keHune u B3auMo/1eiicTBHE TeJl
but6mmoreka [IOK
3.1 MexaHH|ECKOe ABIKCHAE 3 L https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4 1
3.2 Hrepuus, macca, m0THOCT https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
14 1 2
33 Cuna. Bugpt cun https://m.edsoo0.ru/7f416194
Hroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B



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

41 [asnenue. Ilepenaya naBineHus TBEPAbBIMU 3 1 bubmmoreka [JOK
' TeJaMHU, JKUIKOCTAMH U Ta3aMu https://m.edsoo0.ru/7f416194
bu6nmorexa [IOK
4.2 Jlasnenue xuKkocTH > https://m.eds00.ru/7f416194
bubnunorexa LIOK
4.3 ATmoceproe asienne 0 : https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYyKEHHOE 7 1 3 bubmuorexa [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHeprus
bubnunoreka LIOK
3 1
>1 Pabora u momsocts https://m.edso0.ru/7f416194
bubnuoreka [IOK
5 1
52 HpocThie MeXaHH3MEI https://m.edso0.ru/7f416194
bubnunoreka LIOK
4 1
53 Mexanuteckas sneprius https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 15
8 KJIACC
KoJunyecTBO 4acoB
Ne ni/m HanmeHoBaHMe pa3je/ioB U TeM K o DJleKTpoHHbIe (LM (poBbIE)
B NPOrpamMMbl Bcero pz(l)ﬁHoTTll (:.m,m)le pfﬁzl::qec'me o0pa3oBaTe/ibHbIE PeCypChl
Pazpnen 1. TenioBble siBiaeHUsE
11 CtpoeHue U CBOMCTBA BEIllECTBA 7 bubmorexa [IOK
' p m https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
21 1 5
1.2 Ternosbie mporiecce! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Pazned 2. DiiekTpuyeckue 1 MArHUTHbBIE SIBJICHUS

21 DIIEKTPUYECKUE 3apsibl. 3apsiKEHHbIE Tea U 7 1 bubmuorexa [JOK
' HUX B3aUMOJICICTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSIHHBIH DIEKTPUYECKHI TOK 20 1 7 ﬁggg'l;llcr);ee%zﬁ)orllf/? f2181ce
bu6mmoreka [IOK
1 1.
2:3 MariuTHpie sBICHH 6 ° https://m.edsoo.ru/7f4181ce
Bbubanoreka [IOK
2.4 IJICKTPOMATHHTHAS HHAYKINA 4 https://m.edsg).ru/?f418lce
Hroro mo pasaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
9 KJIACC
KoauyecTBO Yacos
No 1/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbmre Tpaktudeckue DJIeKTpPOHHbIe (LM (ppOBbIE)
- orpa oOpa3oBarte e pecypc
nporpaMMel Bcero paGoThHI paGoTHI pa3oBaTebHbIE PeCypChl
Paznea 1. Mexannueckue siBJeHUs
11 MexaHn4ecKkoe ABMKEHUE U CIIOCOOBI €r0 10 1 bubmmoteka IIOK
' OIUCAaHMS https://m.edsoo.ru/7f41a4a6
. bubnnoreka [JOK
2 1
1.2 Bsaumonercrue Ten 0 3 https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
10 3
13 3aKompt coxpaneHus https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Paznea 2. MexaHn4yeckue K0J1e0aHUA H BOJTHEI
2.1 Mexanudeckue KojeOaHus 7 3 Eggg7/(;:e§jasg)orﬁl7 f41a4a6
2.2 MexaHu4eckue BOJIHBI. 3BYK 8 1 3 ﬁgg:_ﬁ;;i;ioﬁﬂ f41a4a6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro mo pasueiny 15

Pasznen 3. 3J'[eKTp0MaFHI/ITH06 1moJi€e M 3JICKTPOMATIHUTHBIC BOJIHBI

31 DNEeKTPOMArHuTHOE IMOJe U 6 2 bubmmoreka [JOK
' AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3jen 4. CBeToBbIe IBJICHUS
bubnunoreka LIOK
4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubmuoreka [{OK
4.2 JIun3bl 1 onTHUYeckue NpuOOpPbI 6 3 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Pa3pnen 5. KBanTOBbIC SIBJICHUSA
bubnunoreka LIOK
5.1 HcmyckaHue U MOrIOMIEHHE CBETA aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6nmorexa LIOK
6 1
52 CTpOCHHE ATOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
7 1
5.3 SInepHbie peakiim https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 17
Paznea 6. [lopTopuTebHO-00001aI0IM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 2 bubmmnoreka HOK
' Kypca ¢pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

o ®dusuka, 7 xmacc/ Ilepprmkua A.B., OOmecTBo ¢ OrpaHUYCHHOH OTBETCTBEHHOCTHIO
H3narenseTBO «DK3aMEH»

o ®dusuka, 8 xmacc/ Ilepprmkua A.B., OOmecTBo ¢ OrpaHUYCHHOH OTBETCTBEHHOCTHIO
JAPO®DA»; AkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

o Omuka, 9 wimacc/ Ileppimkun A.B., T'yrauk E.M., OOmectBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[IPODAY»; AkimonepHoe obuiectBo «M3aatenbeTBo «IIpocBemnieHuey

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o Jlykammk B.U. COopHUK BoOmpocoB 1 3a1ad no usuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —
192c.

e Kupuk JILA. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE PAaOOThI. —5-€
n3nanue,- M.MJIEKCA, 2013.

e AcraxoBa T.B. ®msuka. 7 xmacc. Jlaboparopubie padoTel. KoOHTponbHBIC 3amaHus. —
Caparos:Jluueii, 2014.

o «KoutponbHo-uzmepurensueie Marepuanbl. Pusmka. 7 knacc/Coct. H.M. 3opun. — 2-e
u3 ., nepepad. — M.:BAKO, 2013.

e Mapon A.E. ®usuka. 7 knacc: yuyebHo-meroanueckoe nocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.

o A.B. [leppikun ®usuka-8ki 2017 M. [Ipoda

e H.B. ®unonosuu Meroaunueckoe mocodue 2015 M. [Ipoda

e A.E. Mapon, E.A. Mapon CamocTosiTelbHbIE M KOHTpOJIbHBIE paboTh-8 Kiacc 2017 M.
Apoda

e B.B. IlaxmatoBa ,O.P. llledep Juarnoctuueckue pabotsl -8 kinacc 2016 M. [Ipoda

e A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopuuk Bonpocos u 3agau 2015 M. [Ipoda

e KOHTpOJIBHBIE W CaMOCTOSITENbHBIE pabOThl MO Qusnuke. 9 kmacc: Kk y4yeOHuky A.B.
Ileppimikuna, E.M.

e ['yrHuk «®usnka 9 kmacce» / O.U. I'pomuea. — M.: M3natenscTBO «OK3ameny, 2014.

e Tectol no ¢usuke. 9 knacc: k yueonuky A.B. Ileprimkuna, E.M. I'ytHuk «®usnka 9 knacey
/ O.1. I'pomruieBa. — M.: U3znatenscTBO «OK3amen», 2010.

e O@usuka. 9 knacc. Temarndyeckue TECTOBbIE 3a1aHus sl MoAroToBku Kk ['MA. / aBT.- cocT.:
M.B. boiinenko, O.H. Mupomkuna. — AApocnasib: OO0 «Akaaemus pa3Butus», 2014.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH HUHTEPHET

e bubnuoreka — Bcé no npeamery «dusuka». — Pexxum nocryna: http://www.proshkolu.ru
e BuneoonsiTe Ha ypokax. — Pexxum nocryna: http:/fizika-class.narod.ru

e Enunas xoyuteknus MudpoBeIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum goctyma: http://school-
collection.edu.ru

e lHTepecHbIe MaTepHAIBl K ypOKaM (DH3HMKH IO TeMaM; TECTHI 110 TeMaM; HarJISAHbBIE TOCOOHS
K ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

e Iludpossie oOpazoBaTenbHbIe pecypchl. — Pesxxum gocryma: http://www.openclass.ru


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

DreKTpoHHbIe yueOHUKH 110 Pusuke. — Pexxum mocryma: http://www.fizika.ru

JuctanmmonHas mkoma Ne368 http://moodle.dist-368.ru/ OTkpeiThIit Knacc. CeTeBoe
obpasoBatenpHOe coobiecTBo. http://www.openclass.ru/node/109715

denepanbHbIi HEHTP HHOOPMAIHOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/
Wurepruer ypok. http://interneturok.ru/ru/school/physics/

I'azera «1 cenTsiOpsi» Marepuaisl o ¢usuke. http://archive.lseptember.ru/fiz

Anumanuu ¢pusndeckux oobexToB. http://physics.nad.ru/

XKupas pusmka: oOyyaronias nporpamma. http://www.int-edu.ru/soft/fiz.html
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