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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMke Ha ypOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE TMOJIOXEHUIN U TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTPAMMBbI, IIPEACTABICHHBIX B
OI'oC 000, a Ttakxe c yuy€toMm (QenepanbHO pabouelt MTPOrpaMmbl
BocniuTanus U KoHuenuuu npenoiaBanus yaeoHoro npeamera « Dusukay.

Copepxanue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYalOLIUXCSl U OPraHU3alUI0 W3y4YEHUs
(U3MKKN Ha JIeATeNbHOCTHOW OCHOBE. B mporpamme mo (u3Mke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM W METalpeIMETHBIM pe3ysbTaTaM OOy4eHHs, a
TaK)Ke€ MEXIPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHMs.

[Iporpamma 1o (Qu3uMKe yCTaHABIMBAET pacHpeleseHue y4eOHOro
MaTepuasia 1Mo rojaMm oOydeHus (mo Kiaccam), MpeasiaraeT MNPUMEPHYIO
MOCIICIOBATEILHOCTh HM3yYEHUSI TEM, OCHOBAaHHYI0 Ha JIOTHKE pPa3BUTHSA
IPEIMETHOIO COJIEPKAaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN 00Yy4arOIIUXCSl.

[IporpamMma mo ¢u3uke paspaboTaHa C IENbI0 OKa3aHUS METOIUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka SBISETCA CHUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHbI JIEKAT B OCHOBE
MPOIECCOB U SBJICHUM, HW3y4aeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHUEH U
¢usnueckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MHUpa, NPENoCTaBisieT HauOosiee sCHbIE OOpas3lbl NPUMEHEHUS HAyYHOTrO
METO/1a MMO3HAHUs, TO €CTh CI0c00a MOMyYEHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 rIaBHBIX 3a7a4 (U3UYECKOr0 00pa30BaHUS B CTPYKTYpE OOIIETro
00pa3oBaHus COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTU U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne Qusnkn Ha 0a30BOM YpOBHE MPEANOJaraeT OBJIAJICHUE
CJIETYIOIUMU KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOMINMHU €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTE:

HAy4YHO OOBSCHATH SIBJICHHS, OIEHUBATH M MOHUMAaTh OCOOEHHOCTH HAYYHOTO
UCCIICJIOBAaHMSI, HMHTEPIPETUPOBATh JaHHBIE W HCIOJH30BaTh HAYYHBIC
JI0Ka3aTeNbCTBA JJIS MTOJTYYCHUS BEIBOJIOB.



Ilenmn w3ydeHust u3MKM HA ypOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenonaBanus ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX oOpranuzanuax Poccuiickoit @enepanuu, peanu3yromux
OCHOBHBIE 00111€00pa3oBaTeNIbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW pelIeHueM
Konnernn MunucrepcrBa npocsemienuss Poccuiickoit @enepanuu (IpOTOKOI
ot 3 nexadpst 2019 r. Ne [1K-48H).

Henu uzyvyenus: puzukm:

MpUOOpEeTEeHUE UHTEpeCca U CTPEMIICHHS 00YJarolMXCcsi K HAyYHOMY H3y4EHUIO
OPUPOABI, Pa3BUTUE HMX HWHTEUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUA O HAy4HOM METOJE NO3HaHWs U (HOpMHpOBAHHE
HCCJIEI0BATENbCKOTO OTHOIIEHUS K OKPYXKAIOUIUM SIBJIEHUAM; (OPMHpPOBAaHUE
Hay4YHOI'0 MUPOBO33pPEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHSI MAaTEPUU
U (QyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKHU; POPMUPOBAHUE NIPEICTABICHUNA O POJIU
(¢u3MKKU 175 pa3BUTUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH;
pa3BUTHE MPEICTABICHUI O BO3MOXKHBIX cepax Oyayiien npopeccuoHalIbHON
NEATEeIbHOCTU, CBSI3aHHOW ¢ (PU3MKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYYEHUIO
B 3TOM HalpaBJICHHUH.

JlocTrkeHre ATUX Lelell MporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO
o01ero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:
MpUOOpETEeHNE 3HAHUW O JUCKPETHOM CTPOCHHUM BEILECTBA, O MEXAHMYECKHX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX; MPUOOpPETEHHE
YMEHHUH OIHUCHIBaTh U OOBACHATH (PU3MUECKHE SIBJICHHUS C HCIIOJIb30BAHUEM
MOJTyYE€HHBIX 3HAHUI; OCBOCHHE METOJIOB PEIICHHUS MPOCTEHINNX PacUYETHBIX
3aJad €  WCHOOJB30BAHMEM  (PU3WYECKHX  MOJENIeH, TBOPYECKHX U
PAKTUKO-OPUEHTUPOBAHHBIX 33/1a4; pa3BUTHE YMEHUHN HaO/I01aTh PUPOIHBIE
SIBJICHUSL U BBIMIOJIHATB OTBITHI, TAOOpATOpHbIE PAaOOTHI U IKCIIEPUMEHTAIILHBIC
UCCIIEJIOBAHUS C UCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;

OCBOCHHE MPUEMOB paboOThl ¢ wuHPOpMANMEH (PUINUECKOTO COACPIKAHUA,
BKJIFOYasi MH(GOPMALMI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3UKU, aHAIU3 U
KPUTHYECKOE OLICHHBaHNE NH(OpPMaLUY;

3HaKOMCTBO CO cepamu mpo(dhecCHOHATBLHONW NEeATENbHOCTH, CBSI3aHHBIMU C
(GU3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMUA Ha JOCTHIKEHHUSIX
(du3HUecKol HayKH.

Ha u3yuenne ¢usuku (0a30BbIii ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBoauTCs 238 vacoB: B 7 kilacce — 68 yacoB (2 yaca B HE/IEIIO), B



8 kmacce — 68 vacoB (2 yaca B Henento), B 9 kiacce — 102 gaca (3 gaca B
HEJIEIO).

[Ipennaraemelii B mporpamMme no (pusuke nepeyeHs 1adopaTopHbIX padboT
U OIBITOB HOCUT PEKOMEHJATEIbHBIM XapaKTep, Y4YWUTENIb JeNaeT BBHIOOp
MPOBEICHMS J1aOOpPaTOPHBIX PabOT W OMBITOB C YYETOM WHIAWBHUAYATbHBIX
0COOCHHOCTEM  OOydJaromuXcsi, CHOUCKAa OSKCIEPUMEHTAIBHBIX  3aJaHHi,
npejiaraéMbiX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. @usuka v €€ poJib B NO3HAHUHU OKPY:KAOIEr0 MUpPA.

®usuka — Hayka o npupoge. fABiaeHus npupoasl. PU3HUECKUE SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BenuuuHbl. M3mepenne ¢usnueckux BenuunH. Ouszmueckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka wu Jpyrue ecTecTBEHHbIE HAyKH H3Y4alOT MPUPOY.
EcTecTBeHHO-Hay4YHbII METOJ MO3HAHMS: HAOIIOJEHUE, IOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHUE THIOTE3, OKCIEPUMEHT II0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HabmomaemMoro sBiaeHus. Onucanue ¢GU3NUECKUX SIBICHUN C
IIOMOIIIBIO MOJIEIIEH.

Jlemoncmpayuu.

Mexanuueckue, TEIUIOBbIC, JJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJIICHUS.
dusnueckre MNpUOOpPHl W MpolEeAypa NPSMBIX H3MEPEHUU aHAJOTOBBIM H
U (GPOBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHre UEHbI IeIEHUs HIKaJIbl U3MEPUTEIBLHOTO Tprbdopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenne pa3MepPOB MajbIX TeJ.

N3mepenne temreparypsl Ipy IMTOMOIIM KUJKOCTHOTO TEPMOMETPA U AATUUKA
TEMIIEPATYPHI.

[IpoBeneHne wuccnenoBaHusl IO MNPOBEPKE THUIOTE3bl: JAIBHOCTH MOJIETA
HIapyKa, myrneHHOTr0 TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOCHHH BelleCTBA.

CrpoeHne BemiecTBa: aroMbl M MOJEKYJIbL, HX pa3Mmepbl. OINbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBr>keHne dyactull BemiecTBa. CBA3b CKOPOCTH JIBUKEHUS YaCTHIL] C
TemriepaTypoil. bpoynoBckoe npmwkenne, nuddysusa. BzanmoneiicTBue dactuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHUSI BEILECTBA: CTPOCHUE TAa30B, KUIAKOCTEW H
TBEPBIX (KPUCTAIITMYECKUX ) Tel. B3auMOCBI3b MEXKy CBOMCTBAMU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSTHUAX U UX ATOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.



OcobeHHocTH arpCraTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.
Ha6nronenne 6pOoyHOBCKOTO IBYKCHHSI.
Habmonenue nuddysumn.
HaGnronenue siBneHui, OOBSACHSAIOMMXCA MPUTSHKEHUEM WA OTTAJIKMBAHUEM
YacCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM PoTorpaduii).
OnbITHl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHue U B3aumMoieiicTBHE TeJl.

Mexanuueckoe ABHKeHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE IBUXKECHUE.
Cxopoctb. CpeHsisi CKOPOCTh TP HEPABHOMEPHOM JIBUKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne MHEPUUHU. 3aKOH MHEpUUU. B3aumoaelcTBuEe Tel Kak MpUYUHA
M3MEHEHHSI CKOPOCTM JBWXKEHUs Tell. Macca Kak Mepa WHEpPTHOCTH Tela.
[ImoTHOCTE BemecTBa. CBA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHULIE
00BbEMa BeleCTBA.

Cuita kak XxapakTepucTuka B3auMoaencTsus Ten. Cuila ynpyrocTy U 3aKOH
I'yka. M3mepenne Cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBJICHHUE TATOTCHUS U CUJIa
Tsokectd. Cuila TsKECTM Ha JApyrux IuviaHerax. Bec Ttema. HeBecoMocTsb.
CnoxeHue cuil, HalpaBJIEHHBIX MO OJHOM MpsiMoW. PaBHOAEHCTBYOMIAsh CHIL
Cuna tpenus. TpeHune CKONBXKEHUS U TPEHHE MOKOS. TpeHwe B mpupole u
TEXHHKE.

Hemoncmpauuu.

HabGnronenue MexaHnueckoro IBMKEHHS Tela.

N3mepenre ckopoCcTr NPSIMOTMHEUHOTO JIBUKECHHS.
HabGnronenue siBneHust HHEPIUN.

Ha6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOJICHCTBUU TEll.
CpaBHeHHEe Macc MO B3aUMOJIEVCTBUIO TEL.

CroxeHue Cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMKEHHUs (IIapUKa B JKHAKOCTH,
MOJICIIH SICKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).

Onpenenenve cpeaHed CKOPOCTH CKOJIBKEHHSI Opycka WM IIapuka TIo
HAKJIOHHOM TIOCKOCTH.



Ornpenenenue MmI0THOCTH TBEPAOTO TeNA.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh PACTSKEHUS
(neopmaniun) mpy>KUHBI OT MPUIOKEHHON CHITBI.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKEHUSA OT Beca
TeJIa U XapaKkTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIAKOCTEN M ra30B.

Hanenue. CrnocoObl yMEHBIICHUS W YBEJIWYEHUs AaBieHus. [laBieHue
raza. 3aBUCHUMOCTh JaBJeHHs Tra3a OT oO0béMma, Temmeparypsl. llepemaua
JNaBJICHUS TBEPABIMH TEJIAMH, KUIAKOCTAMU M razamu. 3akoH Ilackains.
[THeBMaTHUecKue MalMHbBL. 3aBUCUMOCTH JIABJICHUS >KUJKOCTU OT TITYyOUHBI.
I'unpocratuueckuit mapagokc. CooOmaromuecs cocyabl. [uapaBnuyeckue
MEXAHU3MBI.

AtMocdepa 3emun u atmochepHoe napieHue. [IpuduHbI cyliecTBOBaHUS
BO3ymHON 00osouku 3emiu. OneiT Toppuuennu. M3mepenne armocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JABJICHHUS OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubops! 11t u3MepeHus: aTMOC(HEPHOTO TaBICHUS.

JlelicTBHEe KUIKOCTM M Ta3a Ha TMOrPyKEHHOE B HHUX  TeEJO.
Britankuatomias (apxumesioa) cuiia. 3akon Apxumena. [InaBanue ter.
Bo3znyxonnasanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHL.

Ilepenaua naBiieHUs )KUIAKOCTBIO U Fa30M.

Coobmraroiuecs: CoOCy/bl.

['mapaBnnuecknii mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKHBAIONIEH CUJIBI OT 00BbEMa MOTPYKEHHOM YacTH Tella U
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BhITAIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue miaBaHus TeJ: IJIABaHUE WM TOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU Tesa U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.

HccnegoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeNa.

Ornpenenenue BBHITAJKUBAOIIEH CHIIBI, ICMCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KHUJIKOCTb.



IIpoBepka HE3aBUCUMOCTH BBITAIKMABAIOIIECH CHUJIBL, ACHUCTBYIOIIEH HA TEJIO B
KHUAKOCTH, OT MacChl TeJa.

OneITEl,  AEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOLIECH  CHIIBL,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOrPYKEHHOM B MKUIAKOCTh
YacTH TeJIa ¥ OT IJIOTHOCTH KUAKOCTH.

KoncTpynpoBanne apeomerpa WM KOHCTPYUPOBAHHUE JIOJKH U ONPEIEIICHHUE €€
Ipy30II0AbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTD. JHEPrus.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTeie MexaHM3MBL: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTb. IIpaBuiio
paBHOBecus pblyara. lIpuMeHeHHe NpaBWiIa pPaBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuno» Mexanuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas d»Heprus. KuHeTmyeckas MW TOTEHUMAJIbHAs DHEPIHUS.
[IpeBpamieHye OZHOTO BHJAA MEXAaHWYECKOM DSHEPruM B JIPYrod. 3aKOH
COXpPAaHEHMS DHEPTUHU B MEXAHHKE.

Jlemoncmpayuu.

[Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

Omnpenenenre pabOThl CHIIbI TPEHUSA TMPU PABHOMEPHOM JBUKEHUHU Tela IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccenenoBanue ycaoBUi paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHON IUTOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYISIPHO--KUHETUUYECKON TEOPUU CTPOEHUS
BemecTBa. Macca u pa3mMepbl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TCOPUH.

Mogenu TBEPAOro, *KUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTRBA.
Kpucrannmuueckue u amopdusie Tena. OObsiCHEHHE CBONCTB ra3oB, KUAKOCTEH
Y TBEPABIX TEJI HA OCHOBE MOJIOKEHUU MOJICKYJISIPHO--KUHETUYECKOU TEOPHH.
CmaurBaHUE M KaNWJUISIPHBIE ABIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHUS
gactull. Buytpennss sueprus. CrocoObl W3MEHEHHS BHYTPEHHEW HHEPTHUU:



Temjonepesaya W coBepuieHMe  paboTel.  Buuael  Teronepenaum:
TEITIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHUE.

KonuyecTBo TemnoTsl. Y aenbHas TEINIOEMKOCTD BelllecTBa. Terioo0MeH 1
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuloBoro Oananca. IlmaBnenue wu
OTBEPJICBAHME KPUCTAIMYECKUX BEHIECTB. YI€NbHAs TEIUIOTA IUIABJICHUS.
[Tapoo6pa3oBanue u konaencauus. Ucnapenue. Kunenue. YnenbHas Termiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIEHHS OT aTMOC(hepHOro
JABJICHHUSI.

BnaxHocTts Bo3myXxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipuniune padots! TeruoBbix nuratesneit KI1/ TeroBoro nqeuratens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXpaHEHHsI W MPEBPALIEHUS SHEPrUU B TEIUIOBBIX IMPOLECCAX.

Hemoncmpauuu.

HaOntonenue OpoyHOBCKOTO ABUKEHUSI.
Habmonenue nuddysun.
Hab6utoieHue siBiaeHni cMaulBaHUs U KalWJUSIPHBIX SIBJICHUM.
HaGnroneHue TemioBoro paciiupeHus Tedi.
M3MmeHeHre JnaBieHMsI rasa INpU H3MEHEHMH OoObEMa W HArpeBaHUU WIH
OXJIQXKICHUH.
IIpaBuna u3aMepeHus: TeMIepaTyphl.
Bunbl Tenonepenayn.
OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.
Harpeanue npu coBepuieHHH padOThl BHEITHUMH CUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmronenne xuneuus.
HabitoieHne nocTostHeTBa TeMIIEpaTyphl MPH TUIaBJIECHUU.
Moenu TeIUIOBBIX ABUTATEIICH.
Jlabopamopnuie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.
OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIM caxapa.
OnpITH 10 HAOJIIOEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEN U TBEPABIX
TEN.
Onpenenenue AaBjaeHUs BO3ayXa B Oa/JIOHE IINPHULIA.
OnpITHl, IEMOHCTPUPYIOILIME 3aBUCUMOCTb JABJIEHUS BO3/lyXa OT €ro o0bEéMa u
HArpeBaHUs WA OXJIAXKICHUS.



[IpoBepka THUIOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOWKA >KUIKOCTA B
TEPMOMETPUUECKOUN TPYOKE OT TeMIEPATYPHI.

Ha6nronenue W3MEHEHUSI BHYTPECHHEU SHEpPruM  Tella B
pe3yibTare Temionepeadyu u padoThl BHEIIIHUX CHIL

HccnenoBanue sBIEHUS TEIJIOOOMEHA MPU CMENTUBAHUH XOJIOAHOU W TOpSTYCH
BOJIBL.

Ornpenenenue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM MPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIJIMHIPOM.

Onpenenenue yaenabHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Onpenenenrne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JbJA.

Pasznes 7. DinekTpudecKue ¥ MArHUTHbIE SIBJICHHS.

OnexkTpu3anms Tel. [[Ba pona 3JIeKTpUYECKHX 3apsaaoB. Biaumoneincreue
3apsoKeHHbIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTb CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

OnekTpuueckoe nose. Hanpsok€HHOCTD 3ieKTpudeckoro mnoist. [IpuHnun
CYHEPHO3ULINH HJICKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn »nekTpudecKuX 3apsAoB. JIEMEHTAPHBIA 3JIEKTPUYECKUI
3apsia. Ctpoenne atoma. [IpOBOJHHMKM M OHMAJIEKTPUKU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBUSI CYIIECTBOBAHMUS SJIEKTPUUYECKOIO TOKA.
McTouyHMKH TTOCTOSSHHOTO TOKa. JIGHCTBHS AJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUIN TOK B KUJKOCTSIX U razax.

Onektpuueckass nenb. Cuila  TOKa. OJJNEKTPUYECKOE  HAIPSKECHUE.
ComnpoTuBiieHHE NPOBOAHUKA. YJIETbHOE COMPOTUBICHUE BEUIECTBA. 3aKOH
Oma mma ywactka uenu. [lociemoBarenbHOE W mapajuieIbHOE COEIUHEHHE
MPOBOTHUKOB.

PaGota u MOIIHOCTH 3JeKTpuyeckoro Ttoka. 3akoH J[xoymns—Jlenua.
DONEeKTpUYECKUe UENU U TMOTPEOUTENH HIIEKTPUUYECKOW SHEpPruu B OBITY.
KopoTtkoe 3ambikanue.

[TocTossHHBIE MarHuThl. B3anMMOIENCTBUE TOCTOSHHBIX MAarHUTOB.
MaruutHoe none. MarHuTHoe mosie 3eMJId U €ro 3HAuYeHHWe MJI KU3HU Ha
3emie. OnbIT Opcrena. MarHuTHOe MoJjie 3IeKTpudeckoro toka. I[Ipumenenue
AJIEKTPOMArHUTOB B TE€XHUKE. J[eiCTBUE MAarHUTHOTO TOJIS HAa MPOBOJHUK C



TOKOM. DIIEKTPOJIBUTATEIb MMOCTOSTHHOTO TOKA. Hcnons3oBanue
ANEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBaX U Ha TPAHCIIOPTE.

OnbiTel @apajies. SBieHUE HIEKTPOMarHUTHOW HWHAYKUMM. [IpaBuiio
Jlenna. Onexrporeneparop. CriocoObl MOTYUYEHUS IIEKTPUIECKON SHEPTHUH.
DIEKTPOCTAHITMN Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3aLus TEN.

JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[TpoBOAHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUI 3JIEKTPUUYECKOTO MOJIS.
HcToYHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B 5KUIKOCTH.

["a30BbI1i paspsia.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3Mepenune 351eKTpUYECcKOro HaPsKEHUS! BOJIbTMETPOM.

Peocrar u marazuH cCOnpOTUBIIEHU.

B3aumopenicTBre NOCTOSSHHBIX MATHUTOB.

MoennpoBaHre€ HEBO3MOXKHOCTH Pa3/ICICHUS MTOJOCOB MarHuTa.
MoennpoBaHr€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmneIT Dpcrena.

MarauTHoe noJjie Toka. DJICKTPOMArHuT.

JlelicTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb NOCTOSTHHOTO TOKA.

UccnenoBanue sBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Onbitel Dapajes.

3aBUCUMOCTh HanpaBJICHUS WHIYKIIMOHHOTO TOKa OT  YCJIOBUH
€ro BO3HUKHOBEHMUS.

DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.

OnbIThI no  HaOIIOJCHUIO 3JIEKTPU3ALUN T€JI UHIAYKIUEH U
MIPY CONPUKOCHOBEHHUH.



UccnegoBanne  OEWCTBHS  BJIEKTPUYECKOTO TOJS HA  IPOBOJHUKHU

U JUDJIEKTPUKH.

COopka 1 mpoBepKa padOTHI IIEKTPUUIECKOMN MU TOCTOSHHOTO TOKA.
N3MmepeHune u peryinpoBaHue CUJIbI TOKA.

N3MmepeHne u peryImpoBaHUE HAIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HWAYIIETO Yepe3 PE3UCTOp, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OnbITeI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh 3JIEKTPUUYECKOTO COMPOTHUBIICHUS
MIPOBOJAHUKA OT €r0 JIJIMHBI, TUIOIIA/IM MOMEPEYHOTO CEUEHUS U MaTepuaa.
[IpoBepka mpaBuia  CIOKEHHS HAIPSKECHUM npu
MOCJIEI0BATEIBHOM COEIMHEHUH JBYX PE3UCTOPOB.

[IpoBepka mpaBuna sl CHJIbl TOKa TMpU MMAPAIUIETBHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.
Ornpenenenrne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMONW Ha PE3UCTOpE.
UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4Yepe3 JIAMIIOYKY, OT
HANpPsKECHUS HA HEM.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHMTHOTO MOJSI MOCTOSHHBIX MAarHUTOB MPU MX OOBEIWHEHUU U
pa3aeacHNH.

UccnenoBanne AEUCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOAECHCTBHS KATYLIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUsI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue padoThl AJIEKTPOIBUTATEINS.

N3smepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OneITel MO UCCIAEAOBAHUIO  SIBICHUS  DBJEKTPOMATHUTHOW  WMHIYKIIHH:
UCCIIeIOBAaHUE U3MEHEHUHN 3HAUCHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe ABmwkeHuWe. MarepuanbHas Touyka. Cucrema oTcuéTa.
OTHOCHUTELHOCTh MEXAHUYECKOro JBHXEHMS. PaBHOMEpHOE NpsSMOJMHEHHOE
nBwxeHue. HepaBHoOMepHOoe mnpsiMonuHeiiHoe aBkeHue. CpenHsss U
MT'HOBEHHAS! CKOPOCTH TeJa MPU HEPABHOMEPHOM JBUKCHUU.



VYckopenue. PaBHOyCKOpeHHOE NpsAMOIMHERHOE aBMxeHue. CBOOOIHOE
nageHue. OnbIThl ["anues.

PaBHOMepHOE BMKEHUE MO OKpYKHOCTH. [lepro u yactora obpaleHusl.
JIuHeliHas U yriaoBas cKOpocTu. LIeHTpocTpeMUTENTBHOE YCKOPEHHUE.

IlepBbii 3akoH HproToHa. Brtopoi 3akoH Hprorona. Tpertuid 3akoH
Herorona. [IpuHUunm cyneprno3uiuu cus.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHUs: CHJIa TPEHUS CKOJIBXKEHUS,
CUJIa TPEHUS MTOKOS, IPYTHU€ BUABI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOIO TSATOTEHHUS. Y CKOPEHHE CBOOOTHOTO
nageHus. JIBwxenue maHeT Bokpyr CousiHna. IlepBas kocMuyeckas CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue MarepuanbHOW TOYKHA. AOCONIOTHO  TBEpIOE  TeEJO.
PaBHOBecHe TBEPAOTO TEna C 3aKPEIJIEHHOW OChIO BpalleHUs. MOMEHT CHUIIBI.
LlenTp TsAKECTH.

Nmnynec Tena. M3meHenue wummnyinbca. HWmMmoynbe cuibl.  3aKoH
COXpaHEHUS UMITYJIbca. PeakTUBHOE ABUKEHUE.

Mexanuueckas pabota U MOIIHOCTh. PaboTa cuil TSXKECTH, YIPYTrOCTH,
TpeHusi. CBA3b dHEpruM U padoThl. [loTeHIManbHas SHEPrus Tena, NOIHATOrO
HaJl TIOBEPXHOCTBIO 3eMiM. [loTeHIManbHAas DSHEpPrusi CKATOW NPYKUHBIL.
Kunernueckas sHeprusi. Teopema 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHHUS
MEXaHMYECKON IHEPTUH.

Jlemoncmpayuu.
Habmronerne MeXaHMUECKOTO JIBMDKCHHS Tella OTHOCHUTEIIBHO pa3HBbIX Tell

OTCUETA.

CpaBHeHuE TIyT€d W TPACKTOPUM JABWKEHUS OIJHOTO W TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKkOpOCTH U YCKOPEHUS NPSIMOIMHENHOTO JIBUKECHUSL.
HccnenoBanne nmpu3HaKoB PABHOYCKOPEHHOTO JBU>KEHUS.

HaOmnronenue aABMKEHUsI Teia Mo OKPY>KHOCTH.

HaOmronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOMSAIIMX B CHCTEME OTCUéTa
«Temexka» npu €€ PaBHOMEPHOM U YCKOPEHHOM JIBMKEHUM OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€a OT MAcChl TeJIa U ICUCTBYIOLIEH Ha HETO CUJIBI.
HaOmronenue paBeHCcTBa CUJI P B3aMMOJICHCTBUM TEJ.

N3meHeHne Beca Tena mpu yCKOPEHHOM JIBUKEHUH.

IIepenaua umnyJsibca Ipy B3aMMOAEHUCTBUU TEIL.



[IpeoOpazoBanHus SHEPTUM MPU B3aUMOICUCTBUU TEll.
CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUH.
CoxpaHeHne UMITYJIbca IPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.
CoxpaHeHHe MEXaHUYECKON SHEPTUU IPU CBOOOAHOM IaJICHUU.
CoxpaHeHHEe MEXaHWYECKOM SHEpruu MpU ABWKEHUU Tejla TOJ ACHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.
KoHcTpynpoBanue TpakTa Uil pa3roHa M JajJbHEHIIEro pPaBHOMEPHOIO
JBW)KECHUS IIAPUKA UITU TEJIEHKKH.
OnpeneneHue cpeaHeil CKOPOCTU CKOJIbKEHUs OpycKa WM ABUKEHUS IIapHKa
10 HAKJIOHHOM IUIOCKOCTH.
Onpenenenne YCKOPEHHMSI Te€jJa IPU PaBHOYCKOPEHHOM IBHKCHUU
10 HAKJIOHHOM IUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHM IIPU  PABHOYCKOPEHHOM
IBUKEHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka I'HIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JIBUKEHUHM 0€3 HadajJbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJIBHOTO
JABJICHHUSI.
Onpenenenue ko3huieHTa TPEHU CKOJIBXKEHUS.
Omnpenenenne KECTKOCTU IPYKUHBI.
Omnpenenenue pabOThl CHIIbI TPEHUSA MPU PABHOMEPHOM JBUKEHUHU Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.
Omnpenenenre padOThl CUIIBI YIIPYTOCTH MPH NOIBEME Tpy3a € UCIIOJIb30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.
N3yuyenune 3aKoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. MexannuecKkue KoJie0aHUA M BOJIHBI.

Konebarensnoe asmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOaHMIA:

MEpHUOJI, 4YacTOTa, AMIUIMUTyAa. MaTreMaTH4eCKM W TNPYKUHHBIA MAasTHUKH.
[IpeBparienue 3Heprun Npu KOJIeOATEIbHOM JABUKEHUU.

3aryxaromue kojeOaHusa. BeiHyXIneHHble  KkosieOaHus.  Pe3zoHaHc.
Mexannueckre BOJIHBI. (CBOWMCTBa MeXaHWYeCKUX BOJIH. [IpojionbHbIE H
nomnepeyHble BOJIHBL. J[TMHA BOMHBI M CKOPOCTh €€ paclpoCTPaHEHUS.
MexaHnyecKkre BOJIHBI B TBEPAOM TeJE, CEUCMUYECKHE BOIHBI.



3Byk. ['poMKoCTh 3ByKa M BhIcOTa TOoHA. OTpakeHue 3Byka. UH(pa3Byk u
yIIbTPa3BYK.

Jlemoncmpayuu.
HaGnronenue xkonebaHuil Tenm MOJ JEWCTBHEM CHUJIBI TSKECTH U CHJIbI
yIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYXKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOaHHM 1 pe30HaHca.
PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol.
Ornpenenenue 4acTOThI U MEPUOJIa KOJeOaHU MAaTEMAaTUUECKOTO MasiTHUKA.
OnpeneneHre 4YacToTbl W NEpHOJA KOJEOaHW MPYKMHHOIO MasTHHUKA.
HccnenoBanue 3aBUCMMOCTH TIEpHUOJia KOJICOAHHI MOIBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOJA KOJEOAHUM MPYKUHHOTO MasiTHUKA OT
MaccChl rpy3a.
[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIEOaHUI Tpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl rpys3a.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IMEpHUOJa KOJeOaHUW MPY>KUHHOTO
MasgTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenne yckopeHus: CBOOOHOTO MaACHUS.

Pa3znes 10. DieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TOJIe.  DJIEKTPOMArHUTHBIE  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHHIX BOJIH. [llkana »IeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DIIeKTpOMarHuTHas npupopa csera. CKopocTh cBeTa. BomHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.
CBoiicTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.
N3ydeHne CBOWCTB 2JICGKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOHUJIBLHOTO
TenedoHa.

Pa3nen 11. CBeroBbIe ABJICHHUS.



JlyueBas  mogmenbp  cBera. HMcrounmkm — cera.  [IpsAmosnmHeiHOe
pactipoctpaHeHue cBeta. 3atMenust Connua u JlyHel. OtTpakeHue CcBeTta.
[Tnockoe 3epkano. 3aKkOH OTpaKEHHs CBETA.

[Ipenomienue cBera. 3aKoH npejaomiieHus ceeta. [loaHoe BHyTpeHHEe
OTpakeHHe cBeTa. Vcnoib30BaHNE MOJTHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAAX.

JIunza. Xom nyuedr B naumnH3e. OnTtuyeckas cucreMa (oroanmnapara,
MUKpPOCKOIIa W Teneckona. ['y1a3 kak onTuyeckas cucrtema. bim3opykocTs H
JNATbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. Onbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus cBera.

Jlemoncmpayuu.

[IpssMmonuHEHOE paCIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuyeckui CBETOBOI.

Xoa mydeii B coOOUparoieit JInH3e.

XoJ1 Tydel B pacCEnBArOIIECH JTMH3E.

[Toy4yenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopens rnasa.

Paznoxenue 6eoro cBeTa B CIEKT).

[Tomy4yenue 6eoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX L[BETOB.

Jlabopamopnsie pabomel u onvimol.

HccnegoBanue 3aBUCUMOCTH YIJIa OTPaKEHHsSI CBETOBOTO Jy4ya OT YIUia
naJCHUs.

N3yuenne XapaKTepUCTUK M300paXeHUS MpeaMeTa B IUIOCKOM 3epKalle.
HccnenoBanne 3aBUCHMOCTH yIjla TMPEIOMIICHHS CBETOBOrO Jiyya OT YIJa
HasieHus Ha TPaHMIIE «BO3TYyX—CTEKIIO».

[Tomyuenune n300pakxeHnii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.

Onpenenenre (HOKYCHOTO pAcCTOSIHUSI U ONTUYECKOM CHIIBI CcOOMparomieit
JIMH3BI.

OnbITH IO Pa3I0KEHHUIO OEJIOT0 CBETa B CIIEKTP.

OnpITel 1O BOCHPUATHIO I[BE€TA MNPEIMETOB IMpPH UX HAOIIOJECHUH dYepes
[IBETOBbIE (DUIIBTPHI.



Pa3znes 12. KBaHTOBBIE SIBJICHHS.
Omnsitel Pe3epdopna u mmanerapHas Mmoaens aroma. Monens aroma bopa.
Hcnyckanue u noriyomesye ceeta atoMoM. KBaHThl. JIMHeW4YaTble CIIEKTPBI.

PannoaktuBHoCcTh. Anbda-, Oera- u ramma-usnydeHus. CrTpoeHue
aToMHoro  snapa. Hyknonnas  monens  aroMHoro  siapa.  M3oromsbi.
PanuoaktuBHbie peBpaiienus. [lepuoa nmomaypacmnaga aTOMHBIX sIIEP.

SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsJ0BOTO U MACCOBOT'O YHUCE.
DHeprusi cBsi3M aTOMHBIX sjiep. CBsA3b Macchl U dHepruu. Peakiuu cuHrtes3a u
nenenus siaep. Ucrounuku suepruu ConHIa v 3BE3I.

SnepHas sHepreTuka. JlecTBUS paiMOaKTUBHBIX HM3TYYECHUN Ha >KUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TOTJIOUIECHUS.

CrieKTphbl pa3avyHbIX T'a30B.

CnekTp Bogopoa.

HaGnronenue tpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOIMIMX U3TYyUCHUI.

Peructparus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaGnronenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI 10 TOPMO3HOMY MYTH (110
doTorpadusim).

N3mepenue paaroakTuBHOTO (oHa.

IHoBTOpPHTEIBLHO-0000 AN MOYIb.

[ToBTOpHUTENHEHO--0000IIAOIINIMA MOJYJIb npeaHa3HaYeH TSt
CUCTEMAaTH3allMM U  O000OUIEHUS MNPEAMETHOrO COAEpX aHUS U  OIbITa
JesITeIbHOCTH, MIPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca (PU3UKHU, a TakxkKe
JUI TIOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3IK3aMEHY MO (PHU3UKE IS
00y4JaroIuxcsi, BRIOPABIIMX ATOT YY€OHBIN MPEIMET.

IIpn W3ydeHHH JAHHOTO MOJIYJIA PEATU3YIOTCS M CHCTEMAaTH3UPYIOTCS
BUJbI JESATENBHOCTH, HA OCHOBE KOTOPBIX OOECleYuBaeTcs JAOCTHXKEHUE
OPEIMETHBIX W METANpeJMETHbIX IUIAHUPYEMbIX pe3yJbTaTOB OO0y4YEHUs,
(opMupyeTcsi eCTeCTBEHHOHAayuYHasi TPaMOTHOCTh: OCBOEHUE HAYyYHBIX METO/I0B
WCCJIEIOBaHMs SIBJICHUM MPUPOJIbl U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBICHATD
du3nuecKkue sSBJICHUS, MPUMEHsS MMOJTYYEHHbIE 3HAHMS, PEellaTh 3aJa4d, B TOM
YHCJIe KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.



[IpyHIMNIMANBEHO ~ JIESITETBHOCTHBIM ~ XapakTep  JaHHOTO  pasjena
peaynzyeTcs 3a CU€T TOro, YTO OOYUAIOIUECS BBHITIOTHSIOT 3a/1aHuUs, B KOTOPBIX
WM TIpeIaraercs:

Ha OCHOBE IMOJTYYEHHBIX 3HAHUI PacliO3HaBaTh M HAYYHO OOBSICHSATH
dusnueckue SBICHUS B OKPYXKAIOMICH MPHUPOJE W TOBCEIHCBHOW IKU3HH,

UCIIOJIb30BaTh HAYYHBIE METO/IbI HCCIIeIOBaHUS (DU3NUECKUX SIBJICHUI, B
TOM YMCJIE JJI IPOBEPKHU THUIOTE3 U MOIYUYEHHUS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HayYHbIE OCHOBBI HambOoJee Ba)KHBIX JOCTHXKEHHUU COBPEMEHHBIX
TEXHOJIOTMW, HAlpuUMeEp, NPAKTHUYECKOTO  UCIIOIb30BaHUSI  Pa3IMYHBIX
WCTOYHUKOB SHEPTHMM HAa OCHOBE 3aKOHA IPEBPAIICHUS W COXPAHCHUS BCEX
U3BECTHBIX BUJIOB YHEPTUMU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHMUSA

N3yuenne ¢u3ukun Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
HAIPaBJICHO Ha JIOCTHUKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX M IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB.

B pesymbrare wu3ydeHws (U3MKH HA YPOBHE OCHOBHOTO OOIIETO
obpazoBaHus y oOy4aromierocss OyayT  chOpMHUPOBaHBI  CIEIYIOIINC
JUYHOCTHBIE PE3yJIbTaThl B YaCTH:

1) maTpMoTH4YECKOr0 BOCTIMTAHUSA:

0 MPOSIBJICHHE WHTEpeca K HUCTOPUM W COBPEMEHHOMY COCTOSIHHIO
poccuiickoit GuU3nUecKoi HayKH;

o IIEHHOCTHOE OTHOIIIEHUE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX --(DU3UKOB;
2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

O TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJIE€HHH OOIIECTBEHHO
3HAUYUMBIX U 3TUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
TOCTKEHUM (PU3UKH;

O OCO3HAHHUC BA)KHOCTH MOPAJIbHO--3THYCCKUX IMIPUHIOUIIOB B ACATCIbHOCTH
Y4EHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS:

O BOCIIPUSTUE  OCTETUYECKUX  KadecTB  (usnmueckod  Haykm: €€
TApMOHHYHOTO IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH; 4)
HEHHOCTH HAYYHOT'O MO3HAHUSA:



d OCO3HaHUE IIEHHOCTH (PU3NYECKOM HayKH KaK MOILIHOI'O HMHCTPyMEHTa
IIO3HAHUSA MHPA, OCHOBBI PA3BUTHA TEXHOJIOTWM, BAXKHEUILECH COCTaBIIAIOLIEH
KYJIBTYPBI;

a pa3BUTHE HAYYHOH JHO0O3HATEIBHOCTH, HHTEPECA K UCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5)  dopmupoBaHus KyJbTYPbl 310POBbSI H 3MOLMOHAIBHOI0
0/1aromnoJry4us:

a OCO3HAaHHWE IIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TIpaBUJl 0E€30MacHOTO TOBEICHHUS Ha
TpPaHCIIOPTE, Ha JIOpPOrax, C SJIEKTPUUECKUM U TEIJIOBHIM OOOpYy/IOBaHUEM B
JOMAIIHUX YCJIOBUSX;

o Cc()OPMUPOBAHHOCTh HAaBBIKA PEQIIEKCUM, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APYyroro 4ejaoBeKa; 6) TpyA0BOro BOCIIUTAHMSA:
a aKTUBHOE YYacTHE B PEIICHUU MPaKTUYECKHX 3a/ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3aluu, Tropoja, Kpasi) TEXHOJIOTHYECKOWM U
COLIMAJIBHOM HANpPABIEHHOCTH, TpeOyOIMX B TOM YHCIE W (PU3NYECKHUX
3HAHUM;

a HHTEpEeC K TPAKTHUYCCKOMY H3y4YCHHIO TIpodecCHii, CBSA3aHHBIX C
(bU3UKOI; 7) IKOJOTrHYECKOro BOCIIUTAHMS

g OpUEHTalMs Ha MpUMEHEHUEe (PU3UUYECKUX 3HAHUU JJI PEeIIeHUs 3a7ay B
00JIaCTU OKpy)Karoumed cpeapl, IIaHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCHEACTBUN JJIs1 OKPYKAIOIIEW CPEJIbl;

o OCO3HaHME TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOoOIeM U ImyTel ux
pelieHus;

8) ajanTanuu K U3MEHAIUMCH YCJIOBUAM COIHAJIbHON U MPUPOIHOM
cpeabl:

d NOTPEOHOCTh BO B3aMMOJICUCTBUM TIPHU BBIMIOJHEHUW HCCIEAOBAaHUN U
MPOCKTOB (PU3UUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
IPYTUX;

O MTOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3
MIPAKTUYECKYIO IEATEIBHOCTD;

O noTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
dbopmMynupoBaTh HWIEU, TMOHATHSA, THUMNOTE3bl O (PUIMYECKUX OO0BEKTaX U
SABJICHUSIX;



g OCO3HaHME JE(PHUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
obnactu HU3HKY;

a IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (DU3HUECKUX
3HAHUIM;
g CTpEMJICHHE aHAIM3UPOBATh M BBIBIATH B3aWMOCBSI3U  IPHUPOJIBI,

O6HICCTB3. N DKOHOMHKH, B TOM YHUCJIC C UCIIOJIb30BaAHUCM (I)HSI/IIIGCKI/IX 3HaHHﬁ;

a OLICHKA CBOMX JEUCTBUI C y4€TOM BIMSHHUS Ha OKPYXKAIONIYIO Cpeny,
BO3MOKHBIX I100aJIbHBIX MOCJEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBoeHHs mporpaMMbl IO (PU3UKE Ha YPOBHE OCHOBHOTO
oOmero  oOpazoBanuss y  oOywaromierocss  Oyayr  chopMupOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOITHIE MO3HABATEIIbHBIC
yHUBEpCajJbHblE Y4yeOHblEe JEHCTBHUS, KOMMYHHMKATHBHBIE YHUBEpCAJIbHbIE
y4eOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPHU3HAKH OOBEKTOB (SIBICHHM);
yCTaHABJIWBATh CYIIECTBCHHBIH TpHU3HAK KIacCU(UKAIIUU, OCHOBAHUS IS
0000IIIeHNsI W CPAaBHEHMsI; BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS B
paccMaTpuBaeMbIX (pakTax, JaHHBIX U HAOMIONEHUSIX, OTHOCALIUXCS K
(GU3MYECKUM  SIBJICHUSM; BBISBIISATH NPHYUHHO--CIICJICTBCHHBIE CBSI3M  TIPHU
U3YYCHUH (U3UYECKUX SIBJICHHH MW  TIPOIECCOB, JENaTh BBIBOJBI  C
WCIIOJIb30BAaHUEM JICNYKTUBHBIX M MHIYKTUBHBIX YMO3AKITIOUCHHH, BBIIBUTATH
TUTIOTE3bI O B3aMMOCBSI3AX (DM3MUECKUX BEIIMYWH; CAMOCTOSITEIbHO BHIOMpATH
croco® pemreHus ydyeOHOM (Qusnuecko 3amauu  (CpaBHEHHE HECKOJBKUX
BapUAHTOB  peIIeHUs, BBHIOOpP HamOoJiee TOAXOAAIIET0 ¢  y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrble ucciaenoBarejabCcKHe JeHCTBUA.

HCMOJIb30BaTh BOMNPOCHl KaK MCCIEAOBATEILCKUA HWHCTPYMEHT IO3HAHUS,
MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJIECHHOMY IUJIAaHY OTBIT, HECIOMKHBIN
(bU3UYECKHUI SKCIIEPUMEHT, HEOOJIbIIOe HCCeA0oBaHNEe (HU3UUECKOTO SBIICHUS;



OLICHHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIMIO, TTOTYYECHHYIO B
XOJI€ HCCJIENOBAaHUS WU SKCIEPUMEHTA; CaMOCTOATEIBHO (OPMYyIUPOBATH
000011IeHNsT ¥ BBIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO HAOMIOACHUS, OIbITA,
UCCJIEIOBAHUSI;  MPOTHO3MPOBATH  BO3MOXKHOE  JlajbHEHIEe  pa3BUTHE
(u3UYECKUX MPOLIECCOB, a TAKXKE BBIABUTATH MPEINOJIOKEHUS 00 UX Pa3BUTHH
B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora c nuHpopmanueii:
MPUMEHSATh Pa3IMYHBIE METOJbI, WHCTPYMEHTBI M 3aIlpOChl TMPH TIOUCKE H
orbope uH(OpMaUU WIM JaHHBIX C YYETOM NPEHJIOKEHHONW Yy4uyeOHOM
du3ryUecKoil 3aa4n; aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,
CaMOCTOSATENIbHO BBIOMPATh ONTHUMAIbHYIO  Gopmy IPE/ICTaBIICHUS
nH(GOPMaIlMU ¥ WUTIOCTPUPOBATH PEIIAEMBIC 314l HECTIOKHBIMUA CXEMaMH,
JTuarpaMMaMu, UHOM TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE NeiCTBUS:
B X0JI€ 00CYKIeHHs ydeOHOTro MaTepuaia, pe3yJibTaToB JIa0OpaTOPHBIX PadoOT U
IIPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 0OCY>KJa€MOIl TEMbI U BBICKA3bIBATh
W7IeH, HalleJICHHBIC Ha PEIICHHE 3a/1ayil U MOJAep KaHne OJarokenareabHOCTH
OOIICHMSI; COTIOCTABIATh CBOU CYXKICHHS C CYKICHUSMHU JIPYTUX YYaCTHUKOB
nuanora, OOHapY»KMBaTh pa3IMuUMe U CXOJCTBO TO3UIMN; BBIPAXaTh CBOIO
TOYKY 3pCHHSI B YCTHBIX U MIUCHbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIISATH PE3YAbTATHl BHIMOIHEHHOTO (PU3UUYECKOTO OIBITA
(oKCTIepuMeHTa, HCCIEJOBaHMS, TMPOEKTa); TOHWMAaTh W  HCIOIH30BAThH
MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaTbHONH pabOThI TpH PpEHICHUU
KOHKpETHON  ¢u3nueckoil mnpoOjeMbl; TNpPUHUMATh 1M COBMECTHOM
JEsITeIbBHOCTH, OPTaHU30BbIBaTh JEHCTBUS MO €€ JOCTHXKEHUIO: PaCIpeaesaTh
posu, oOCyXAaTh MPOIECChl U PE3yIbTaThl COBMECTHOM paldOThI, 00001IaTh
MHEHUSI HECKOJBKUX JIIOJIeH; BBIMOJHATH CBOKO 4YacTh pabOThI, JOCTUTAsS
KaueCTBEHHOTO pe3yJbTaTa MO CBOEMY HAMPABJICHHIO W KOOPAUHUPYS CBOU
JCHCTBUS C APYTUMHU WICHAMH KOMaHJbI; OIIEHUBATh KAYECTBO CBOETO BKJIAJIa B
OO MPOAYKT TO KPHUTEPUSM, CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJCHCTBHSI.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe AeliCTBUA

Camoopranusanus:



BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX M YUCOHBIX CUTYyalMsIX, TPEOYIOMUX IS
penieHus GU3NIeCKUX 3HAHMWIA,
OPUEHTHPOBATBCS B  PAa3IWYHBIX  MOAXOJaX  TPUHATHS  pEHICHUU
(MHAMBUAYaTbHOE, TIPUHATHE pEUICHUS B TPYIINe, NPUHITHE PEIICHUI
TPYIIION);
CaMOCTOSITEIIbHO COCTABJIATh AJNTOPUTM peEIieHus (PU3NYecKor 3amaaud Wid
IJIaHa HCCJENOBAaHUS C YYETOM HUMEIOUIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Tpe/jiaracMble BapUaHThl PEIICHUM; IenaTh
BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:
JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluH M TIpe/jIaraTh IjiaH e€ N3MCHCHHUS,
OOBSACHATH  TPUYMHBI  JIOCTHKEHUS  (HEIOCTMXKCHHS)  pe3ybTaToB
JeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHUBBI B JACSATEIBHOCTH (B TOM YHCJIE€ B XOJI BBIMOJTHEHUS
(U3UYECKOTO MCCIEAOBAHUS WIIM MPOCKTA) HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
U3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBHSIM;
CTaBUTH ce0si Ha MECTO JPYTroro 4ejoBeKa B XOJie CIOpa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro; Mpu3HaBaTh
CBOE MpaBO Ha OMIMOKY TIPH PEIICHUH (HU3UYCCKUX 33]1a4 WM B YTBEPIKICHUIX
Ha Hay4YHBIE TEMbI U TAKOE K€ MPaBO JAPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOydenust B 7 kJjacce TMpeAMETHBbIC Pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
WCIIOJIh30BaTh TOHATHUS: (PU3NYECKHEe W XUMUYECKHUE SIBICHUS, HaOIIOICHUE,
AKCIIEPUMEHT, MOJIE]b, THUIOTE3a, €IUHULbI (PUINYECKUX BEIUYUH, AaATOM,
MOJIEKyJa, arperaTHbIe COCTOSTHUSA BellecTBa (TBEPI0E, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JIBUKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, IMPSMOJIMHEIHOE),
TpaeKTOpHsl, paBHOJICHCTBYIOIIAs CHIIa, nedopmarus (yrnpyras, MiaacTUIecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYHAbl; pa3auyarh sBieHus (auddysus,
TEIJIOBOE  JBM)KEHME  YacTHI[  BEIEeCTBAa, PaBHOMEPHOE  JBUYKEHUE,
HEPAaBHOMEPHOE [IB)KEHUE, HWHEPLHUsA, B3aUMOJICUCTBUE TEJ, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBHIO BpALCHUS, NIepeada JaBJICHUs TBEPAbIMU
TelaMH, >KUJIKOCTAMH M Tra3amu, aTMocepHOoe JaBjeHHUE, IIaBaHUE Tell,



MPEBPAILCHUS] MEXaHUYECKOW SHEPTUHN ) TI0 OMUCAHUIO UX XapAKTEPHBIX CBOMCTB
M Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIHUX JJaHHOE (U3UYECKOE SIBJICHHCE,
pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PM3MUECKUX SIBICHUNA B OKpPYXKAIOIIEM
MHUpE, B TOM 4HUCJe (PU3NYECKHE SIBJICHUS B MPUPOE: MPUMEPHI JBMKCHHS C
Pa3IMYHBIMH CKOPOCTSAMH B XKMBOM W HEXKUBOW NPUPOJE, AECHUCTBUE CHUIIBI
TPEHUSI B TPUPOJEC M TEXHUKE, BIUSHUE aTMOCHEPHOTO MAaBJICHHUS Ha YKUBOH
OpraHu3M, IUIaBaHUE pbIO, pblYaru B Telle YesIOBEKa, MPU STOM IMEPEBOAUTH
MPAKTUYECKYIO 3a7]a4y B YU€OHYIO, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA

(npu3Haku) (U3MYECKUX SBJICHHUM;, OMUCHIBATH M3YYCHHBbIE CBOMCTBA TEl U
dusznueckue SBIEHUS, HUCIONB3ys (U3MYECKUE BEIWYMHBI (Macca, 00BEM,
IUIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CpPEIHSA CKOpPOCThb, CHUJa
YIOPYroCTH, CHJIa TSXKECTH, BEC Teja, Cujia TPEHUs, AaBieHue (TBEPAOro Tena,
KUJKOCTH, Ta3a), BHITAIKUBAIONIAS CUJIa, MEXaHMUYecKas padoTa, MOIIHOCTb,
IUIEYO CHUJIbI, MOMEHT CHJIbI, KOO(P(PUIIMEHT MOJIE3HOTO JACHCTBUS MEXaHU3MOB,
KMHETUYeCKass M TMOTCHIMaJdbHAs »JHEPrusl), MNpU ONUCAHUM TPABUIBHO
TpaKkTOBaTh (PU3NYECKUN CMBICT UCIIOIB3YEMbIX BEJIWYWH, UX O00O3HAYEHUS U
eAUHUIBI (PU3UUYECKUX BEJIMYWH, HAXOAUTH (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(bu3HUECKyI0 BETMYUHY C APYTUMHU BEIMYUHAMU, CTPOUTH I'parKu U3yUEHHBIX
3aBUCUMOCTEN  (DU3MYECKUX BEJIMYMH; XapaKTepu30BaTh CBOMCTBa Tell,
dbu3uYecKkre SBJICHUS U MPOIECCHI, UCMOb3Ys MpaBUiia CIOXEHUs CHI (BAOJb
olHOM mpsimoii), 3akoH ['yka, 3akon [lackansg, 3akoH Apxumesna, MPaBHUIIO
paBHOBecust pbluara (05I0Ka), «30J0TO€ TPABWIO» MEXaHUKU, 3aKOH
COXpPaHEHHMS MEXAHWYECKOM HSHEPruM, TMpPU OTOM JaBaTh CIIOBECHYIO
GbopMyJIUpPOBKY 3aKOHAa M 3allMChIBaTh €r0 MaTeMaTHYECKOE BbIPAXKEHUE;
OOBACHSATH (PU3MUYECKHE SBICHUS, TIPOLIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMd NPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa: BbIABIATH
MPUYUHHO--CJICICTBEHHbIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOrMYEeCKHUX
maroB ¢ omnopod Ha 1-2 uU3y4eHHBIX CBOWCTBA (DU3MYECKUX SIBICHUH,
¢u3HUecKX 3aKOHA WJIM 3aKOHOMEPHOCTH; peIlaTh pacuyETHhIE 3a1adu B 1-2
JIEUCTBUSA, WCIIONB3ys] 3aKOHBI W (OPMYJbI, CBS3BIBAIONIUE (HU3HUUECCKUE
BEJIMYMHBI: HA OCHOBE aHajM3a yCJIOBHUA 3aJa4d 3allMChIBATh KPAaTKOE YCIIOBHE,
MOJACTAaBIATh (PU3MUECKHUE BEJIMYUHBI B (POPMYJbI M MPOBOJIUTH PACUETHI,
HaXOJIUTh CIPAaBOYHBIC JaHHBIC, HEOOXOIUMBIC ISl PEIICHUS 3a]1a4, OIICHIUBATh
PEATUCTUYHOCTh  TOJYYCHHOW  (PU3MUYECKOW  BEJIMYMHBI;  Paclo3HaBaTh
poOJIeMbl, KOTOPbIE MOXXHO PEHIUTh MPHU MOMOITIU (PU3MYECKUX METOIOB, B
ONMCAHUU UCCIIEIOBAHUS BBIACISITH IPOBEPSIEMOE MPEANOJIOKEHNE (TUIOTERY),
paszinyaTh U UHTEPIPETUPOBAThH MOTYUYCHHBIA PE3yJbTaT, HAXOJUTh OIIMOKHA B



XOJIe OIbITa, JeJaTh BBIBOJBI IO €r0 Pe3yJIbTaTaM; MPOBOJHUTH OMBITHI II0
HaOMIOACHUIO (U3MYECKUX SBICHUA WM  (PU3WYECKUX CBOWCTB  TEI:
dbopMyIUpoBaTh TPOBEPSEMBbIC MPEAINOIOXKEHHUS, COOMpaTh YCTAaHOBKY U3
IPEAJIOKEHHOTO0 000pYy/I0BaHUs, 3allUChIBaTh XOJ ONbITa U (OPMYJIHUPOBATH
BBIBOJIBI;

BBITIOJTHATh MPSMbIE U3MEPEHUSI PACCTOSHMS, BPEMEHH, Macchl Teja, 00bEMma,
CWJIBI ¥ TEMITEPaTyphl C UCTIOIB30BAHNEM aHAJIOTOBBIX M MU(PPOBBIX TPHUOOPOB,
3alUChIBaTh TOKa3aHUS MOpUOOpOB ¢ y4y&€ToM 3aJaHHONW  aOCOIIOTHOU
MOTPEIIHOCTA HM3MEPEHHM; MPOBOJAUTH MCCIECIOBAHUE 3aBUCHUMOCTH OJHOM
(bU3UYECKONW BEITUYUHBI OT JIPYrod C HCIIOJIB30BAaHUEM IIPSAMBIX H3MEpPEHUM
(3aBHCHMOCTH TYTH PAaBHOMEPHO ABMKYIIETOCS Tella OT BPEMCHH JIBMKCHHS
Tena, CUJIbI TPEHUS CKOJBXKEHUS OT Beca Tejla, KadecTBa 0O0pabOTKU
MOBEPXHOCTEH TEI W  HE3aBUCHUMOCTH CHJIBI TPEHHS OT  IUIOIIAJH
CONPUKOCHOBEHHUS TEJl, CHJIBI YIOPYrOCTHU OT YJJIMHEGHHS TMPYKHUHBI,
BBITAJIKMBAIOIICH CHIIBI OT 00bEMa TOTPY)KEHHON YacTH Tela M OT IJIOTHOCTH
KHUIKOCTH, €€ HE3aBHUCHUMOCTH OT IIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUM IIJIaBaHUsSI TeJ, YCIOBUM pPaBHOBECHS pbluara H
0JIOKOB), y4acTBOBaTh B IJIJAHMPOBAHMH y4eOHOTO HCCIEIOBaHUs, COOMPATH
YCTAaHOBKY W BBITIONHATH WM3MEPEHUS, CIEays MPEUIOKECHHOMY IUIaHy,
(UKCHpPOBaTh PE3yNIBTATHl TOJYYCHHONW 3aBUCUMOCTH (PM3MUECKHX BEIUYWH B
BUJIC TIPEIVIOKECHHBIX TaOMWIl W TpaduKoB, AeiaTh BBIBOJABI IO Pe3yjbTaTaMm
UCCIICIOBAHUS; TPOBOAUTh KOCBEHHBIC HW3MEpPEHUS (DHU3NUECKUX BEIMYHUH
(TUTOTHOCTH BEIIECTBA KUIKOCTH U TBEPIOTO Teja, CUila TPEHUS CKOIBKCHHS,
JABJICHUE BO3/yXa, BBITAJKHBAIONIAS CHJIA, JEHCTBYIOMIAs HA TOTPYKEHHOE B

XKHUJIKOCTh TeJI0, KOdDPUIMeHT MOJIE3HOTO JEWUCTBUSI  MPOCTHIX
MEXaHHU3MOB), cleays MPeJIOKEHHON WHCTPYKIIUH: npu
BBITIOJTHEHU N U3MEPCHUI COOMpaTh JKCIIEPUMEHTAIBHYI) YCTAaHOBKY U

BBIYHCIIATh 3HAYEHUE HWCKOMOW BEJIMYWHBI; COOJIIOMATh TIpaBWIa TEXHHUKHU
O6e3omacHOCTH Tpu paboTre C JaboOpaTOpHBIM OOOPYAOBAaHUEM; YKa3bIBATh
MPUHITUTIBL IEUCTBHS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETD, COOOIIAOIINECS COCYlIbl,  OapoMeTp, phlyar,

MOJIBVKHBIM M HETIOJBIDKHBIN OJIOK, HaKJIOHHAS IUIOCKOCTh; XapaKTepHU30BaTh
MPUHITUTIBI JIEHCTBUSA HW3YYEHHBIX NPHOOPOB M TEXHUUYECKHX YCTPOUCTB C
OmoOpo Ha WX omnucaHus (B TOM 4YHCJE: TOIIUIHUKHA, YCTPONCTBO
BOJIOTIPOBOJIA, THAPABINYCCKUMA IPECC, MAHOMETP, BBICOTOMEp, MOPITHEBOM
HAcoC, apeoMEeTp), UCIOJIb3ys 3HAHUS O CBOMCTBaX (PU3WYECKUX SIBICHUNA U
HeoOXoauMbIe (HU3MYECKUE 3aKOHBI M 3aKOHOMEPHOCTH; TPHUBOJUTH MPUMEPHI



(Haxonuth UWHMOpPMALMIO O MOpUMEPax) MNPAKTUYECKOTO HCIOIb30BaHUS
(¢u3nyecKuX 3HAHUI B MOBCEAHEBHON XU3HU UIA OoOecreueHus: 6e30mMacHOCTH
npu oOpalieHuu ¢ NpuOopaMu UM TEXHUYECKUMHU YCTPOHMCTBAMM, COXpaHEHUS
3I0pOBbsl U COOJIIOJICHHST HOPM JKOJIOTHUECKOTO TMOBEJEHUS B OKpYyKarouien
cpene;

OCYUIECTBJISATH OTOOP UCTOYHUKOB MH(popMaluu B UHTepHETE B COOTBETCTBHH C
3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCSA 3HAHUI U Iy TEM
CpaBHEHUS PA3IUYHBIX HICTOYHUKOB BBIJCISITH HH(MOPMAIINIO, KOTOpas SBJISETCS
MPOTUBOPEYMBOI HIIK MOKET OBITh HEAOCTOBEPHOI; UCIIOJIB30BATh MPU
BBITIOJIHEHUHU YUY€OHBIX 3a/IaHU HayYHO--TIOMYJISIPHYIO JINTEPATypy
(pU3HUECKOro COAEpKaHUsl, CIIPABOYHbIE MAaTEpHAIIbI, pecypchl ceTu HHTepHeT,
BIIAJIETh npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa30oBaHMUs
MH(POpPMaIIUU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYI0; CO37aBaTh COOCTBEHHbIE
KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3 HCTOYHUKOB
uHpopmaIuu GU3NIECKOro CoACp>KaHusl, B TOM YKCIIe MTyOJIUYHO JIeJaTh
KpaTKHe COOOILEHUS O pe3yJIbTaTax MPOEKTOB WM y4€OHBIX UCCIEI0BAHMI,
IIPU 3TOM I'PAMOTHO MCITOJIb30BaTh U3YUYEHHBIN NOHATUWHBIN anmapar Kypca
(pU3HKHU, COMPOBOXK/IaTh BBICTYIUIEHUE MIPE3EHTALMEH; IPU BBIITOJIHEHUH
y4eOHBIX MPOEKTOB U UCCIIEIOBAaHUM pacipeensaTh 00s13aHHOCTH B TPYIINE B
COOTBETCTBHHM C IMOCTAaBJIEHHBIMH 3aJ]a4aMH, CJICUTh 32 BBIIIOJIHEHUEM I1JIaHa
JIEUCTBUM, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJl B JIEATEILHOCTD TPYIIIIHI,
BBICTpaMBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBUE, YUUTHIBASI MHEHUE
OKPYXAIOIUX.

K koniy oOyuenust B 8 kiiacce mpeaMeTHbIC pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUM:
WCTIOJB30BaTh TMOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE H
amop(HBIC Tella, HACHIIIICHHBIM M HEHACHIIICHHBIA Map, BJIAXKHOCTh BO3ayXa,
TeMIepatypa, BHYTPECHHSISI JHEPrus, TEIUIOBOW JBUTATENb, DJIEMEHTAPHBIM
AICKTPUUECKUN 3apsij, JIEKTPUUYECKOE I0Jie, MPOBOAHUKU U JUIJIECKTPHUKH,
MOCTOSIHHBIA DJICKTPUYECKUNA TOK, MAarHUTHOE TOJie; pas3iuyaTh SBICHUS
(TenyoBoe pacHIMpeHUE U CKaThe, TEeIUIoNepeaayda, TEIIOBOE pPaBHOBECHE,
CMauyvBaHue, KanWUISIpHBIC SIBIICHHS, WCIApEHHE, KOHJICHCAIUs, IJIaBJICHUE,
KpUCTaJIU3aL s (oTBepEBaHuUE), KUIICHHUE, Temionepeaaya
(TEenJIOMpPOBOJHOCTh,  KOHBEKLHMS,  W3JIYYEHHE),  DJIEKTpU3alus  Tell,
B3aUMOJICCTBUE  3aps0B, JIEMCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE



3aMBbIKaHUE, B3aUMOJICHCTBUEC MArHUTOB, JEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM, OJJICKTPOMArHWTHAs WHAYKIMSA) [0 OIMUCAHUI0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OINBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢u3nueckoe SBJICHHUE, pACIO3HABATh MPOSBICHUE HU3YYCHHBIX (PU3MUECKUX
SIBJICHHM B OKPY’KAIOIIEM MHUpPE, B TOM 4YHUCie (PU3UIECKUE SIBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSDKCHHWE W KaMWJUISIPHBIC SIBICHUS B TIPUPOJIE, KPUCTAIUIBI B
npupoae, uznydeHue CouHIa, 3amep3aHuE BOJOEMOB, MOpCKHE Opu3HI,
oOpa3oBaHME pOCHI, TymMaHa, WHEs, CHEra, OJJEKTPUUYECKUE SIBICHUS B
atMocdepe, AIEKTPUUECTBO JKMBBIX OPTaHW3MOB, MAarHUTHOE TIIOJe 3eMIIH,
aperd MoMroCcoB, PO MAarHUTHOTO TOJS Ui JKM3HU Ha 3emile, MOJSpPHOe
CUSIHUE, TIPU TOM IMEPEBOJIUTH NMPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIACISTH
CYIIIECTBEHHbBIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;

OMKCHIBATh W3YYEHHBIC CBOMCTBA TeN M (PU3MYECKUE SIBICHUS, HCHOIB3YS
du3nueckue BEIMYUHBI (TeMIeparypa, BHYTPEHHSISI HHEPrus, KOJIUYECTBO
TEIJIOTHI, yAelbHas TETUIOEMKOCTh BEIIECTBA, y/ACIbHAs TEIUIOTa IUIABIICHUS,
yaenpHas TeIIoTa MapooOpa3oBaHus, yAeNbHAs TEIJIOTa CTOPaHUsl TOIUIMBA,
KOA(DUIIMEHT TMOJE3HOr0 JEHCTBUA TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3/yXa, OJJICKTPUYECKUH 3apsiy, CUJla TOKa, DJIECKTPUUYECKOE
HalpsDKEHUE, COMPOTHBJIICHUE TPOBOJAHWKA, yACIBHOE COMPOTUBIICHUE
BEIECTBA, paboTa ¥ MOIIMHOCTh JJICKTPUYECKOTO TOKa), IPH OMHUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3WYECKUI CMBICI HMCIOJIB3YEMbIX  BEIUYHH,
o003HaueHUs W €IUHMIBI (U3UYECKUX BEJIWYWH, HAXOAUTh (OpPMYIIHI,
CBSI3BIBAIOIINE JaHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMHU BEIUYHMHAMH,
CTPOUTh TpaduKKM W3YYCHHBIX 3aBUCUMOCTEH  (PU3NYECKHX  BEITWYHH;
XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS U TMPOIECCHI, UCTIONb3YS
OCHOBHBIC  TIOJIOKEHHUS  MOJICKYJISIPHO--KHHETHUYECKOM TEOPHH  CTPOCHHS
BEIIECTBA, MPUHIIAI CYTEPIIO3UIINH TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
coxXpaHeHus 3apsaa, 3akoH Oma st ydacTka uenu, 3akoH JDxoyns—Jlenma,
3aKOH COXPAaHEHMsI SHEPIrHH, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYyIHPOBKY
3aKOHa W 3alUChIBaTh €r0 MaTeMaTU4YeCKOe BBIPAKEHUE; OOBSICHATH
(u3HYeCKUE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CHUTYaIlUl
IIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHO-CIICACTBEHHBIC
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB C omopoi Ha 1-2
M3YYCHHBIX CBOWCTBA (DU3MYECKUX SIBICHHUM, (PU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEW; pelIaTh pacdy€THbIC 3aJayd B 2—3 JAEHCTBUSA, HCIOJIb3YS
3aKOHBI U (HOPMYJIBI, CBSI3bIBAOIINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHSI 3a7]a4M 3aIUCHIBATh KPATKOE YCIOBUE, BBISBIISATH HEAOCTATOK JAHHBIX



JUTSL PeIICHUs 3a7a4d, BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC IS €€
pelIeHusl, NPOBOAUTH PACUYETBI W CPABHHUBATH IIOJYYEHHOE 3HAYCHUE
(Gu3MUecKoil BEJIMYMHBI C W3BECTHBIMU JIAHHBIMH; PAcIO3HABATH MPOOJIEMBI,
KOTOpPbIE MOXHO PEIIUTh MpPU MOMOUIM (PUIUYECKUX METOAOB, HCHOJb3YA
ONMCAHUE UCCIICIOBAHUSI, BBLICIISITh TPOBEPSIEMOE IPEAIIOI0KEHNUE, OLICHUBATh
IPaBWIBHOCTH MOPSJIKA IPOBEACHUS UCCIIEIOBAHMS, AEIATh BEIBOBI;

MIPOBOJIUTH OIBITHI TIO HAONIOACHUIO (PU3WUYECKHUX SBICHUN WIN (HU3MICCKUX
CBOMCTB TeJl (KaWUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro
00bEMa, Temmeparypbl, CKOPOCTH MPOIECCa OCThIBAHWS W HArpeBaHUs MpPH
U3ITyYeHUH OT I[BE€Ta M3JIydarolled (MOryIonaronieii) moBepXHOCTH, CKOPOCTh
HCHapeHusl BOJBI OT TEMMEPATYPhl XKUIAKOCTH M IUIOMIAAN €€ IMOBEPXHOCTH,
BJEKTpU3alMgd TE€I W B3aUMOACWUCTBUE  DJIEKTPUUYECKUX  3apsi/iOB,
B3aUMOJICHCTBUE ITOCTOSIHHBIX MAarHUTOB, BU3yalu3aldsg MarHUTHBIX TOJIEH
MOCTOSIHHBIX MAarHWTOB, JIEMUCTBUS MArHUTHOTO MOJI HA MPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENSI MOCTOSIHHOIO TOKA):
dbopMyIUpOBaTH MPOBEPSIEMbIC MPEANOIOXKEHUSI, COOUpaTh YCTAHOBKY U3
PEAJIOKEHHOTO 000pYy/I0BaHUSI, OMUCHIBATH XOJ OMbITa U (OPMYIUPOBATH
BBIBOJIbI; BBINOJIHATH MPSIMbIE HM3MEPEHHSI TEMIEpaTypbl, OTHOCHTEIbHOU
BJI&JKHOCTH BO3/yXa, CUJIbl TOKA, HANIPSKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
NpUOOPOB W JIaTUYMKOB (PUBMYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTaThI
U3MEpPEHUN ¢ YYETOM 3aJaHHOM aOCOJIOTHON MOTPENIHOCTH; TPOBOIUTH
UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3WYECKOM BEIUYMHBI OT JPYIOM C
WCTOJB30BAaHUEM  MPSAMBIX  U3MEPEHUH  (3aBUCUMOCTh  CONPOTHUBJICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IUIOIIAJH IOMNEPEYHOr0 CEYEHHUS U YAEIBbHOTO
CONPOTHUBJIEHUS BEUIECTBA MPOBOJHHMKA, CHJIBI TOKa, HAYIIETO Yepes
POBOJHUK, oT HaIpsHKEHUS Ha IPOBOJIHUKE, VCCIIEIOBAHUE
MOCJIEIOBATEILHOTO M MApaUIEIbHOTO  COEAMHEHUH  MPOBOJHUKOB):
MJIaHUPOBATh HUCCJEAOBaHUE, COOUpPATh YCTAHOBKY M BBIMOJHITh U3MEPEHUS,
cienysi TPEMIOKEHHOMY IUIaHy, (UKCHPOBATH pE3yIbTaThl IMOTYyYEHHOMN
3aBUCUMOCTH B BHJIE TaOJUIl M Tpa(uKOB, JeJaTh BBIBOJBI MO pe3yjibTaTam
UCCIIEIOBAHUSI; TMPOBOJAUTH KOCBEHHBIE H3MEpPEHUs] (PU3UUECKUX BEIUYUH
(ynenbHasi TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE MPOBOJAHUKA, padoTa U
MOIIIHOCTh  DJIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHs, COOUpaTh
AKCIEPUMEHTAIIbHYI0 YCTAHOBKY, CJEAYys MNPEIIOKEHHON WHCTPYKIUU, W
BBIYUCIISATh 3HAUCHHE BEJIMYMHBI, COOJIIOAATh MpaBWia TEXHUKU 0€30MacHOCTH
mpu padbote ¢ J1abOpaTOpHBIM 00OPYIOBAHUEM; XapaKTEPHU30BATH MPUHIIHUITHI
JICUCTBHUS M3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha HX



onucaHus (B TOM YHCIIE: CUCTEMA OTOIUIEHHS JOMOB, TMIPOMETp, MapoBas
TypOWHA, aMmepMeTp, BOJBTMETP, CUYETUMK DJIEKTPUUYECKOHM SHEPIUH,
AJIEKTPOOCBETUTENNbHBIE ~ NPUOOpBI,  HArpeBaTelIbHBIE  AIIEKTPONPUOOPHI
(mpumepsr), AIEKTPUYECKUE IPEIOXPAHUTENH, AIIEKTPOMATHUT,
ANIEKTPOJBUTATENb ITOCTOSIHHOTO TOKA), MCHOJb3ysd 3HAaHHUS O CBOMCTBax
¢usznyeckux ABIEHUNW U HEOOXonuMble (U3MUECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOICTBA U U3MEPHUTENbHbIE PUOOPHI
[0 CXEMaM M CXEMaTU4YHBbIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUraTelb BHYTPEHHEIO CrOPaHHUsl, 3JIEKTPOCKOIL,
pPEOoCTaT), COCTABIATh CXEMbl AIEKTPUUECKHX LENEeH ¢ MOCIeNI0BaTEIbHBIM U
napajuleJbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinuas yCJIOBHbIE O00O3HAYCHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

OPUBOJUTH MPHUMEPHI (HAXOAUTHh MHPOPMALUIO O MpUMEpax) MPaKTUYECKOro
UCIIOJIb30BaHus (PU3NUECKUX 3HAHUN B IOBCEIHEBHOM KU3HU I 0OecrieueHus
0e30macHOCTH MpU OOpallleHHH ¢ MPUOOpPaMU U TEXHUYECKUMH YCTPOWCTBAMM,
COXpaHEHUsl 3J0pOBbS U COOJIOJIEHUS HOPM SKOJOTMYECKOTO TOBEJACHHS B
OKpY)Xalollled cpelie; OCYIIECTBIATh TNOUCK HH(popManuu (HU3HUECKOrO
cozxepxkaHus B IHTEepHETE, HA OCHOBE UMEIOIMXCS 3HAHUM U IIyTEM CPAaBHEHUS
JOTOJHUTENBHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALMIO, KOTOpas SBISIETCS
MIPOTUBOPEYMBOM WM MOXKET OBITh HEIOCTOBEPHOM; HCIOJIb30BaTh MpHU
BBIMOJHEHUH  Y4E€OHBIX  3aJaHUl  HAy4YHO--NIOMYJIAPHYIO  JINTEpaTypy
(puznyeckoro coaep:kaHus, CpaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHer,
BJIAJCTh NpUEMAMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHGOpMAIIU
13 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO; CO3/1aBaTh COOCTBEHHBIE MUCHMEHHbBIE
U KpaTKue YCTHbIE cooOIeHus, o0o0mas uHGOpPMAIMI0 U3 HECKOIbKUX
UCTOYHUKOB (PU3NYECKOTO COAEPIKAHMSI, B TOM YHUCIIE MyOINMYHO MPEACTABISTH
pe3ynbTaThl MPOEKTHOM WJIM HUCCIENI0BATEIbCKONW NIEATEbHOCTH, HPH 3TOM
IPaMOTHO MCIMOJb30BAaTh W3YYEHHBIN MOHATUWHBIA anmapar Kypca (QU3HKH,
COTIPOBOXAATh BBICTYIUVICHUE TMPE3CHTAIMe; MpHU BBHIMOJIHEHUH Y4YEOHBIX
MIPOEKTOB U UCCIIEIOBAHUN (PU3NUECKUX MPOIIECCOB PacHpeeisiTh 00513aHHOCTH
B TpyINIe B COOTBETCTBUM C TOCTABICHHBIMU 3aJauaMu, CJIEIUTh 3a
BBITIOJIHEHUEM IJIaHA JIEUCTBUM UM KOPPEKTUPOBATH €r0, aJ€KBAaTHO OLIEHWBATh
COOCTBEHHBIN BKJIaJ B JEATEIBHOCTh IPYIIIbI, BHICTPAUBATh KOMMYHHUKATUBHOE
B3aUMOJENCTBHE, IPOSABIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xonmy oOydeHuss B 9 kijacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



HCIIOJIb30BaTh MOHATHUS: CUCTEMAa OTCUETa, MaTEpUAIbHASI TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXAaHMYECKOTO  JIBMKEHHs, Jaedopmanus  (yopyras,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U
NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP THKECTU
TBEPJOrO TeJla, PABHOBECHE, MEXAHWYECKHE KOJeOaHUs M BOJIHBI, 3BYK,
uHppa3ByK W YyIbTPa3BYK,  JJIEKTPOMAarHUTHbIE  BOJIHBI,  IIKajia
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CHEKTPHI
UCIyCKaHMsSI W TIOIJIOIIEHHUs, aib(a-, OeTta- M ramma-u3JIydeHHUs, H30TOIBI,
AllepHasl 3HEPreTHKa; pa3iudarh SBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE
MPSMOJIMHEMHOE JBUXEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BH)KEHHUE,
cBOOO/ZIHOE TMAJeHHE TeJl, PaBHOMEPHOE JBI)KEHHUE 10 OKPYXKHOCTH,
B3aUMOJEHCTBUE TeJ, PEaKTUBHOE JABW)KECHHUE, KOJEOATEIbHOE JIBHIKEHUE
(3aTyxaroiiue U BBIHYXJEHHbIC KOJI€OaHUs), PE30HAHC, BOJHOBOE IBUKEHHE,
OTpaXE€HUE 3ByKa, MPIMOJUHEHHOE paCHpOCTPAaHEHUE, OTPAKEHHE U
IPEJIOMJIICHUE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PaA3JIOKECHHUE
0esoro cBeTa B CHEKTP U CIOKEHHUE CIEKTPaJbHBIX I[BETOB, TUCIEPCUs CBETA,
€CTECTBEHHAs pPaJAMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOro0 CHEKTpa
M3JIy4YECHHS) 10 OMHMCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (DU3HUECKOE SBJICHUE; PACIIO3HABATh MPOSBICHHUE
U3YYEHHBIX (U3NYECKUX SBJICHUA B OKpyXarouiem Mupe (B TOM 4HCIe
(¢u3nueckue SBICHUS B MPUPOJE: MPWIUBHI U OTJIMBBI, JBUKEHUE IUIAHET
ConHEe4HOl CUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE
3BYKOB JXHUBOTHBIMH, 3EMJIIETPSICEHHE, CEMCMHYECKHE BOJHBI, LYHAMH, 3XO,
[BETa TeJ, ONTHUYECKUE SBJIECHUA B NpPHUPOAE, OHMOJIOTrMYEecKOoe MAeCTBUE
BUJMMOTO, YJIbTPa()HOIETOBOTO U PEHTIC€HOBCKOTO M3JIyY€HHI, €CTECTBEHHBII
panivoakTUBHBIM (OH, KOCMHUYECKHE JIyud, paJUOaKTUBHOE W3JIy4YE€HUE
OPUPOAHBIX MHHEPAIOB, ACHCTBUE PAJUOAKTUBHBIX U3JyYEHHH Ha OPraHu3M
YeJI0BEKa), MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BBIICIATh
CYILLIECTBEHHbIC CBOWCTBAa (MpU3HAKK) (U3UYECKUX SBICHUH; OMUCHIBAThH
M3YYCHHbIE CBOMCTBA Tel W (PU3WYECKUE SIBJICHUS, UCIONb3Ys (PU3NYECKUE
BEJIUYMHBI (CPEAHSSI W MIHOBEHHAas CKOPOCTh Te€la NpPHU HEPABHOMEPHOM
IBUYKEHUH, YCKOPEHHE, NepeMEIlEHNE, yTh, YIJI0Basi CKOPOCTh, CUJIa TPEHUS,
CuJia YNpYyrocTH, Cujia TSKECTH, YCKOpEeHHe CBOOOAHOrO MaJeHHs, BeC Tela,
UMITyJIbC  Tella, MMIYJIbC CHJIbl, MEXaHW4yeckas padoTa W  MOIIHOCTbD,
MOTEHIMANbHAS JHEPrusl Tena, IOAHATOrO HaJ IOBEPXHOCTBIO 3€MJIH,
NOTEHIMAIbHASL SHEPIUsl CXKATOM MPYKUHBI, KUHETUYECKasi dHEPIus, MOJHas
MEXAaHUYECKash DSHEeprus, IEepuoJ W 4YacToTa KojJeOaHWid, JJIMHA BOJIHBI,



IPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTENb IPEIOMIICHUS
Cpensl), TpH ONHWCAHUU TMPABWIBHO TPAKTOBATh (PU3UYECKUN  CMBICI
UCIOJb3YEMBIX BEIMYMH, OOO3HAYEHHs] M E€AUHMIBI (PU3MUECKUX BEJIUYMH,
HaxXoAUTh (OPMYIbI, CBSI3BIBAIOLIUE JIAHHYI0 (U3NYECKYI0 BEJIUYUHY C
APYTUMHU  BEJIMYMHAMH, CTPOUTHh TpaUKHd U3YYEHHBIX 3aBUCHUMOCTEH
(pu3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS U MPOIIECCHI, UCIIONb3Ys
3aKOH COXPAaHEHWs JHEPruu, 3aKOH BCEMUPHOIO TITOTEHUsS, HPUHLIUI
CYNEPHO3ULMH CUJI, IPUHIUI OTHOCUTENIbHOCTH [ anuies, 3akoHbl HbroToOHa,
3aKOH COXpAHEHUs MMIIYJbCa, 3aKOHBl OTPAXEHUS W IPEJOMIICHHS CBETa,
3aKOHBI COXPAHEHMSI 3apSJOBOTO U MACCOBOI'O YMCEN MPH SAEPHBIX PEaKUUsX,
IIpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHAa M 3alUChIBAaTh €ro
MaTEeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE MPOLECCHl U CBOKMCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE
CUTYaLH MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 2—3 JOTHYECKHUX
IaroB C ONOpod Ha 2-3 U3yYEHHBIX CBOMCTBA (UINYECKUX SIBICHHIH,
(U3MUECKMX 3aKOHOB WM 3aKOHOMEPHOCTEW; pellaTh pacuy€THbIE 3aJlayu
(omuparompecs Ha CUCTEMY W3 2-3 ypaBHEHHUM), HCHOJb3YyS 3aKOHBI M
(opMyIibl, CBSA3bIBAOLIME (PU3NUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS
3a/layd  3aMMChbIBATh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIOIIME WIIU
M30bITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHBI W (HOPMYJIbl, HEOOXOIUMBIE IS
peuIeHus, TPOBOAUTh PAaCUYEThl M OLICHUBATh PEATUCTUYHOCTH ITOJTYYEHHOTO
3HayeHUs! (PU3NUECKON BEIMYHMHBI; pAaclo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO
pemMTh OpH  THOMOUIM  (U3UYECKUX METONOB, HCIHOJIb3YyS ONUCAHUE
UCCJIEIOBAHMS,  BBIACIATH  MPOBEPSIEMOE  MPEANOJOKEHHUE,  OLIEHUBATh
OPaBUWIBHOCTh MOPSIAKA TPOBEIEHUS HWCCIENOBAHMS, JelaThb  BBIBOJBI,
MHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOJCHHUI U OIMBITOB; MPOBOAUTDH OIBITHI IO
HAOMIOICHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWMCTB Tel (M3ydeHHE
BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTb Mepuoa
Kosie0aHu# MPYKMHHOTO MasiTHUKA OT MaccChl Tpy3a U >KECTKOCTU MPYKUHBI U
HE3aBHUCHUMOCTh OT aMIUIMTYAbl MalbIX KoJeOaHUil, MNpsIMOJUHEHHOE
pacnpocTpaHEeHUE CBeTa, pas3joKeHHe Oenoro cBeTa B CIHEKTpP, H3Yy4Y€HHUE
CBOMCTB M300pakeHUsI B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHUs peIMeTa B
coOuparomield JMH3e, HaOMIOJICHHWE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB
U3IyYEHUs): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa
00Opy/10BaHus, OMNMCHIBATH XOJ ONbITA U €ro pe3yJbTaThbl, (POPMYJIUPOBATH



BBIBOJIbI; IPOBOJWUTH IPU HEOOXOJAMMOCTH CEpPHUI0 TMPSMBIX H3MEPEHUH,
OTIpesieNisisi CpeAHee 3HAUCHHE M3MEpsieMON BeNWYHHBI ((POKYCHOE PacCTOSHUE
coOuparomeit TMH3bI), 000CHOBBIBATH BEIOOP CIIOCO0A M3MEpPEHUS
(M3MepUTENBHOTO TTPUOOpPA);

OPOBOJUTh  HCCIEAOBAaHUE  3aBUCUMOCTEH  (PU3MYECKUX  BEIMYUH  C
HCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUHN (3aBUCUMOCTh IMYTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaldbHOM CKOPOCTH, MEpHojaa KojeOaHui
MaTEMaTUYECKOr0 MAasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia OTPaKECHHS
CBETa OT yIJla MaJieHUsl ¥ yrjia MpeIOMJICHHUsS OT yrJia MaJieHus): IIaHUPOBaTh
HCCJIEIOBAHUE, CaMOCTOSITENIBHO  cOOMpaTh  yCTAaHOBKY,  (PUKCHPOBATh
pe3ynbTaThl NOJYYEHHONW 3aBUCUMOCTH (DU3UUECKUX BEJIIMYMH B BUJAE TAOJIHI] U
rpaduKoB, JenaTh BBIBOJABI 10 pe3yJibTaTaM MCCIEA0BaHUSA; IPOBOAUTH
KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (CPEIHSASI CKOPOCTh U YCKOPEHUE
Tela TPU PABHOYCKOPEHHOM JABHKEHUHM, YCKOPEHHE CBOOOJHOrO NaJeHUS,
KECTKOCTh NPYXKHUHBI, KOI(PPUIMEHT TPEHUS CKOJBXKEHUS, MEXaHHYecKas
paboTa W MOIIHOCTb, YacTOTa M NEpHoj KoieOaHUIl MaTeMaTHYeCKOro Hu
OpY’)KMHHOTO ~ MasTHUKOB, ONTHYECKas Cuia  coOMparoledl  JIMH3BI,
PaaOaKTUBHBIN ¢doH): IJIAHUPOBATH U3MEPEHUS, coOupaTh
AKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY W  BBINOJHATH  HM3MEpPEHUs,  Clenys
OPEJIOKEHHON  WMHCTPYKLUMH,  BBIUMCIATH  3HAUEHHME  BEJIMYMHBI U
aHAJIM3UPOBATh MOJYYECHHbIE PE3YJbTAaThl C YUYETOM 3aJaHHON MOTPEIIHOCTH
M3MEpPEHH; coONMoAaTh MpaBWia TEXHUKM O€30MacHOCTH TpU padore ¢
nabopaTopHbIM 000pPYIOBAaHUEM; pa3INyaTh OCHOBHbBIE MPU3HAKU H3YUYEHHBIX
¢usznyeckux Mojenel: MarepualbHas TOYKa, a0COJIOTHO TBEPAOE TeENO,
TOYEYHBI MCTOYHHUK CBETA, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJEIb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOIO SApa; XapaKTepu30BaThb MPUHIUIBI ACHCTBUS
M3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOIl HAa UX omucaHus (B
TOM YHCJIE: CHOUIAOMETP, JATYUMKH IIOJOKEHHUs, PACCTOSHHMS M YCKOPEHUS,
pakeTa, 35XO0JIOT, OYKH, Nepuckom, (OToanmapar, ONTHYECKUE CBETOBOJIBI,
CHEKTPOCKOI, TO3UMETpP, kKamepa BuibcoHa), UCHONB3Yys 3HAHUS O CBOMCTBAx
(du3NUecKuX SABICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOLECCOB IMPHU
pelIeHnn Yy4eOHO--TIPaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI AJI1 MOCTPOCHUs
M300paXeHHUI B IJIOCKOM 3€pKajie U coOMparoliell TMH3e; IPUBOAUTH MPUMEPHI
(Haxonuth UWHPOpMALMIO O MpUMEpax) MNPAKTUUYECKOTO HCMOJIb30BAHUS
(¢u3nyecKux 3HAHUI B MOBCEAHEBHOW KU3HU sl o0ecrieueHus: 6€30nacHOCTH



npu oOpalieHuu ¢ NpudOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPaHEHUS
310pOBbsl U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOrO IMOBEACHUS B OKpYKaroUleh
cpexne;

OCYIIECTBIIATh MOMCK MH(MOpManuu (Qu3NUecKoro cojepxanus B MHrepHeTe,
CaMOCTOSITENIbHO ~ (pOpMyJHpysl  MOUCKOBBIM  3ampoc, HAXOAUTh  IYTH
ONpe/eNieHUs]  JIOCTOBEPHOCTH IIOJYyYEHHOM HH(pOpMalUM Ha  OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIOJb30BaTh IPU BBINOJIHEHUHM YYEOHBIX 3aJaHUN Hay4HO--TIONMYJISIPHYIO
IUTEepaTypy (U3NYECKOTO COAEPIKAHMSA, CIIPABOYHBIE MaTEpHUaJIbl, PECYPCHI
cetu  VHTepHer, Bianerb  Opu€éMaMu  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus WHGOpPMAIMM W3 OJHOM 3HAKOBOM CHCTEMBI B JApPYIYIO;
co3/1aBaTb COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
UHpOpMAllMl U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOrO  COJAEPIKAHMUA,
MyOJIMYHO MPEJCTABIATh PE3YNbTaThl MPOEKTHOM WM HCCIEI0BATENbCKON
JNEATENbHOCTH, MPU ATOM TPAMOTHO MCIIOJIb30BATh W3YYECHHBIA MOHSATHWHBIN
anmapar M3y4yaemMoro paszaena (U3MKM U CONPOBOXAATh BBICTYIUICHUE
MpEe3eHTaluen ¢ y4€TOM OCOOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIEeKTPOHHbBIE
KoumnuectBo yacos (undpoBbIe)
Ne HaunMmeHoBaHue pa3iesioB H TEM
n/n NPOrpamMMbl
KonrposnbHeie IIpakruyeckue, 00pasoBaTejibHbIE
Bcero padoThI padoThI pecypcbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bu6mmorexa [IOK

11 Pusnka - HayKka 0 NpUpoze 2 0 0 https://m.edsoo.ru/7f416194
19 5 0 0 bu6mmoreka [IOK

' DOU3NYECKUE BEITUYHNHBI https://m.edsoo.ru/7f416194
13 5 0 1 bu6mmoreka [IOK

' EcrecTBeHHOHay4HBIN METO/ MO3HAHUS https://m.edsoo.ru/7f416194

6

Hroro no pasneny

Pa3nen 2. [lepBoHayaabHbIE CBEIEHHS O CTPOEHHH BeleCTBA
21 1 0 1 bu6mmorexa [IOK

' CrpoeHue BemecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHWE U B3aUMOJICMICTBUE YaCTHI] 5 0 1 bubnuorexa [JOK

' BeIeCTBa https://m.edsoo.ru/7f416194
23 5 1 1 bubmuorexa [JOK

Arper ATHBIC COCTOSAHUA BCIICCTBA

https://m.eds00.ru/7f416194
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Uroro no pazneny

Paznen 3. /IBu:keHUe U B3auMojaeiicTBUe Tel

31 3 bu6mmoreka [IOK
' MexaHn4ecKoe ABMKCHHIE https://m.edsoo.ru/7f416194
39 4 bu6mmoreka [IOK
' WNuepuus, macca, TUIOTHOCTh https://m.edsoo.ru/7f416194
3.3 Cua. Bus! cuit 14 bubnuorexa LIOK
https://m.edso00.ru/7f416194
Utoro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 Hasnenne. Ilepenaua paBiueHus TBEPIBIMU 3 bubnuotexa [JOK
' TeJNaMH, )KUJKOCTSIMHU U razaMu https://m.edso0.ru/7f416194
42 5 bu6mmorexa [IOK
' JlaBneHue XuaKOCTH https://m.edso0.ru/7f416194
43 6 bubmuorexa [JOK
' ATMmocdepHoe naBiieHue https://m.edsoo.ru/7f416194
44 JleficTBrE KHIKOCTH W Tra3a Ha MOTPYyXEHHOE 7 bubnmnoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
21

Hroro no pazneny

Pa3nea 5. PaGoTa n MoIHOCTh. JHeprus



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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51 3 0 1 bu6mmoreka [IOK

' PabGora 1 MomHOCTH https://m.edsoo0.ru/7f416194
59 5 0 1 bu6mmoreka [IOK

' [IpocTeie MexaHU3MBbI https://m.eds00.ru/7f416194
53 4 1 0 bu6mmoreka [IOK

' Mexanuyeckasi SHEpPTUs https://m.edso00.ru/7f416194

12

Hroro no pasneny

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 15

8 KUIIACC

DJIEeKTPOHHbIE
Kosaun4vecTBo 4acoB (undpoBbIe)
No ni/m HavnmeHoBaHUe pa3iesioB U TEM
NPorpamMmbl
KouTtpoJbHbIe] IpakTHyeckune o0pa3oBaTe/ibHbIE
Bcero padoThbI padoThI pecypchl

Paszgea 1. TensioBble siBJIeHUS
11 7 0 0 bu6mmoreka [JOK

' CrtpoeHue u CBOICTBA BEIECTBA https://m.edsoo.ru/7f4181ce
12 21 1 5 bubmuorexa [JOK

' TenuoBsle mpoLecchl https://m.edsoo.ru/7f4181ce

28

Hroro no pazneny

Pa3neu 2. DiiekTpuyeckne M MATHUTHBIC SIBJICHHSA



https://m.edsoo.ru/7f416194
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21 DIIEKTPUYECKHUE 3apsAJibl. 3apsyKeHHBIE Tella U 7 0 1 bu6mmoreka [IOK

' HX B3aUMO/JICUCTBUE https://m.edsoo.ru/7f4181ce
29 20 1 7 bubmuorexa [JOK

' [ToCTOSIHHBIH NEKTPHUECKUI TOK https://m.edsoo.ru/7f4181ce
23 6 1 15 bubmuorexa [JOK

' MarsuTtHsle SIBJICHUS ' https://m.edsoo.ru/7f4181ce
24 4 0 0 bu6mmoreka [IOK

' DNEeKTPOMarHuTHAasE NHIYKIHS https://m.edsoo.ru/7f4181ce

37

Hroro no pasneny

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5

9 KUIACC
DJIeKTPOHHbIE
Kosaun4yecTBo yacos (undposbIe)
No m/nt HaumeHoBaHue pa3iaesioB U TeM
NPOrpamMMbl
KounTtpoJbHbIe IpakTuyeckue o0pa3oBaTe/ibHbIE
Bcero padoThI padoThI pecypcsl

Paznea 1. Mexannueckue siBJeHHS
11 MexaHnueckoe TBUKEHUE U CITIOCOOBI €r0 10 0 1 bubmuorexa [JOK

' OMHCaHUs https://m.edsoo.ru/7f41a4a6
12 20 1 3 bubnmoreka [JOK

B3aumonaelicTBue Tei

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



https://m.edsoo.ru/7f4181ce
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bu6mmoreka [IOK

13 3aKOHBI COXpPaHEHUS 10 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
21 7 bu6mmoreka [IOK
' MexaHan4eckue KojaeoaHus https://m.edsoo.ru/7f41a4a6
29 8 bubmuorexa [JOK
' MexaHuueckue BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
15

Hroro no pasneny

Pa3nes 3. DjieKTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

31 DNeKTpOMarHuTHOE oJie 7| 5 bubnunoreka [JOK

' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6

6

Hroro no pasneny

Pa3nea 4. CBeToBbIe ABJICHUSA
41 6 bubmuoreka [JOK

' 3aKOHBI pacIpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
42 6 bubmuorexa [JOK

' JIuH3BI ¥ oNTHYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 PasnoxxeHue 6emoro cBera B CIEKTP 3 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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Uroro no pazneny

15

Paznen 5. KBanroBble siBJIeHUSA

51 4 1 bubmuorexa [JOK
' Henyckanue v norniomeHue ¢Bera aroMomM https://m.edsoo.ru/7f41a4a6
59 6 1 bu6mmoreka [IOK
' CrpoeHune aTOMHOTO sijipa https://m.edsoo.ru/7f41a4a6
53 7 1 bubmuorexa [JOK
' SnepHble peakuuu https://m.edsoo.ru/7f41a4a6
17
Hroro no pasneny
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpEeHME M 0000IIIEHUE COACPKAHS 9 2 bubmuorexa [JOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
9
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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Conepxanue TeM yueOHOro Kypea pu3uku 9 kimacca

9 kiacc (102 gacos, 3 yaca B HEZIEIIO)

3AKOHbBI B3AMMOJIEMCTBUSA U JIBUKEHUS TEJI
L. II. Mexanuueckue sIBJICHUSA.

[IpsamonuHeliHOe paBHOMEPHOE JIBKEHUE.
[IpsmonuHeitHoe paBHOYCKOpeHHOE JABMkeHHe (32 Jaca)

MartepuanbHas Touka. TpaekTopusi. CKOpOCTh MPSIMOJIMHEHHOTO paBHOMEPHOTO ABrkeHus. [lepememnienue. Cucrema otTcyeTa.
I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BEITMYMH OT BPEMEHH.

[IpsamonnHEHOE PaBHOYCKOPEHHOE IBMKEHHE. MTHOBEHHAsA CKOPOCTh. Y cKopeHue. [lepemenienne npu paBHOYCKOPEHHOM
nBOKEeHUH. ['paduKy 3aBHCHMOCTH KHHEMAaTHYECKUX BEJTMYUH OT BPEMEHU IIPH PABHOMEPHOM U PaBHOYCKOPEHHOM JBM)KEHUU. [IBIKEHHE
10 OKPY>KHOCTH.

OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHHS. [ eolieHTpruecKas U TeTUOLIeHTpHIecKas cucTeMbl Mupa. HepuuansHas cucrema
oTcyeTa.

ITepBbiit 3ak0oH HproTOHA.

Bropoii 3akoH HeroToHa.

Tpertnii 3akon Herotona. CBoOoiHOE manenne. HeBecoMoCTs.

3akoH BceMHpHOTo TATOTEHHUS.

Nmnynbe. 3akoH cOXpaHEeHUs UMITyJbca. PeakTHBHOE ABM)KEHUE.

®poHTanpHas JabopaTopHas pabdora.

1. UccnenoBanue paBHOYCKOPEHHOT'O IBUKEHHS 0€3 Ha4aabHON CKOPOCTH.

2.M3mepeHne yCcKOopeHHs: CBOOOIHOTO Ma/IeHUsI.

[II. MexaHn4yeCcKUe SBJICHUS.
Mexanuueckue Kone6aHus u BOJIHBL. 3BYK. (154acoB)

Mexannueckue konebanus. Konebanus rpysa Ha npyxkuHe. AMmutyaa konebanuil. [lepuon, yactora konebanuii. CBoOoaHbIE
kosneOanus. KonebarenbHble cuctemMbl. MasiTHUK.

[IpeBparenue sHepruu npu KoiedaTeIbHOM ABMKEHUU. 3aTyxarolue konedanus. Boinyxkaennsie konebanus. Pesonanc.



Pacnpoctpanenue koneGanuii B ynpyrux cpenax. Mexanuueckue BoiHbl. JluHa BosiHbl. [IpogoibHbIE U ONIEPEYHbIE BOIHBI.
CKopocTb pacnpocTpaHEHMsI BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BbICOTa TOHA. TemMOp 3ByKa

CkopocTb 3ByKa. 3ByKOBOM pPE30HAHC.

®dponTankHas 1abopaTopHas padora.

3. UccrnenoBanue 3aBUCMMOCTH IIEpHO/1a KOJIeOaHUM NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U AKECTKOCTH MPYKHUHBI.

4. UccnemoBaHue 3aBUCUMOCTH TIEPUOA U YACTOTHI CBOOOIHBIX KOJIEOAHN MasTHUKA OT €r0 JJINHBI.

IV.OnexrpomaruutHsie siBneHus. (204acos)

OaHOpOJHOE M HEOJHOPOJHOE MarHUTHOE 10J1€. B3auMoIeiCTBUE MATHUTOB.

MaruutHoe none. BzaumoaeiicTBie NpoOBOJHUKOB C TOKOM.

JlelicTBUE MarHUTHOTO MOJIsl HA AJIEKTpUUecKue 3apsiibl. HanpaBienue Toka ¥ HanpaBieHUe ero MarHuTHOro noisi. O6HapyxeHue
MAarHUTHOTO IOJIA 10 €r0 ACUCTBUIO HA dJIEKTpudecKuid TOK. IIpaBuio nesoit pyku. MHIyKIHss MAarHUTHOTO 1OJIsl. MAarHUTHBIN NIOTOK.
OmnbiTel Dapanes. DneKkTpoMaruuTHas nHAyKUMs. Hanpasnenue naaykuuonHoro toka. [Ipasuno Jlenua. SIBneHue caMOMHIYKIIUH.

[lepemennsblit TOK. DnexTporenepatop. [IpeoOpa3zoBaHus S3HEPTUU B AIEKTPOTr€HEPATOPAX.

DNeKTPOMarHuTHOE TOoJIE.

OneKkTpoMarHuTHbIE BOJIHBL. CKOPOCTH paCIIPOCTPAaHEHUS JIEKTPOMATHUTHBIX BOJIH. BiIMsHUE 3JIEKTPOMAarHUTHBIX M3JIy4€HUN Ha
KUBBIE OPTraHU3MBI.

Tpancdopmarop. [lepenaua 3neKTpuIecKOil S3HEPTUN HA PACCTOSTHUE.

Konznencarop. DHeprus aJ1eKTpUYeCKOro MoJisi KOHAEHCATopa.

KonebaTtenbHbIil KOHTYp. DIeKTpOMarHuTHbIE Kojebanus. [loydyeHne 31eKTpoOMarHuTHBIX KoJIeOaHUi. DJIEeKTPOMAarHUTHbIE BOJTHBI.
[TpuHIMIIBI paUOCBSI3U U TEIEBUACHHUS.

CBer — 2J1eKTpOMarHiTHas BOJIHA.

[Ipenomnenue ceera. [lokasaTens npeaoMIICHHUS.

Jucnepcus cera.

Crnektpsl. CrieKTpanbHbIN aHAIN3.

®poHTanbHas 1aboparopHas padora.

5.M3y4yenue sBIEHUS 2IEKTPOMarHUTHOM MHIAYKIIUH.

6.HabmnroeHue CrijIonIHOro U JIMHEHYaToro CIeKTPOB.



V.Ctpoenue aToma 1 aTOMHOTO sizipa (17 gacoB)
PannoakTHBHOCT KaK CBHUJIETENIBCTBO CIIOKHOTO CTPOCHHSI aTOMOB.. Anb(a-, 6eta- u ramma-uzinydenue. Onbitel Pezepdopaa.
[InanerapHas Mojesb aToMa.
AtomHoe sapo. CoctaB aTOMHOTrO siapa. U3nueckuil CMbICI 3apsiI0BOIO U MacCOBOT'O YUCEIL.
MeTobl HaOIIOICHHS U PETUCTPAIMH YacTUll. PagnoakTuBHBIE PEeBpaLIeHUs aTOMHBIX sJiep. 3apsn sapa. MaccoBoe 4ncio sijapa.
SAnepusbie peakuun. [lenenue u cunres ajaep. CoxpaHeHHUe 3aps/ia 1 MaCCOBOTO YMCIIA MIPH SIIEPHBIX peaKLUAX. DHEPrHUsl CBSI3U YaCTHULL
B sape. [enenue saep ypana. Llennas peakuus.
DHeprus CBA3M aTOMHBIX siiep. Bolaenenue sHepruu npu IejieHuu u cuHTese saep. Ontudeckue crnekTpsl. [lornomenue u
UCITyCKaHHE CBETa aTOMaMHU.
Hcnons3oBanue siaepuoii snepruu. Jlozumerpus. [lepuox nonypacnana. 3akoH paJuoakTUBHOIO pacnajga. BiusHue painoakTHBHBIX
M3ITy4YeHUN Ha )KUBbIE OPraHU3MBI.
SAnepnas snepreruka. Tepmosiaepuble peakuuu. Mcrounnku sneprun CoslHLA U 3BE3I.
DKoJIoTHYeCcKue Mpo0IeMbl pabOThl ATOMHBIX JIEKTPOCTAHITUH.
®dponTankHas 1abopaTopHas padora.
7.3yuenue neneHus sapa ypana no ¢pororpaguu TpeKos.
8.M3yueHne TpeKoB 3apsyKEHHbBIX YaCTHIL IO FOTOBBIM (poTorpadusim.
Ctpoenue u 3Bomtoius Beenennoit (5 gac)
Cocras, cTpoeHue u npoucxoxaeHiue COITHEYHON CUCTEMBI.
[TnaneTs! 1 Manble Tena CoJIHEYHOM CUCTEMBI.
Crpoenue, uznydyenue u 3Bostonns CoiHLa U 3BE3.
Crpoenue u 3Bomtonus Beenennoit.
YacTHBIMM NPEAMETHBIMH PE3yJIbTaTaMU U3YUEHUS TEMBI SBIISIOTCS:
® IIPEACTaBIEHHUE O COCTaBE, CTPOCHUH, IPOUCX0XKIEHUH U Bo3pacTe COHEYHON CUCTEMBI;
® yMEHHE NNPUMEHATh PU3NUECKUE 3aKOHBI [T O0BSICHEHUS IBHKeHU Tu1aHeT COTHEYHOH CUCTEMBI,
® 3HaTh, YTO CYUIECTBEHHBIMHU ITapaMeTPaMHU, OTIUYAIOIIKUMH 3BE3/bI OT IUIAHET, SIBJISIFOTCS MX MAcChl U UICTOYHUKHU SHEPTUN
(TepMosiiepHbBIE peaKkIK B HeIpax 3BE3]1 M paliOaKTUBHBIEC B HEJIPax IJIAHET);

e cpaBHUBaTh GUINYECKUE U OPOUTATHHBIE TApAMETPHI IIAHET 3€MHOMW TPYIIIBI C COOTBETCTBYIOIIMMHE ITapaMeTpaMu TUIaHET-THTaHTOB
Y HaXOJIUTh B HUX 00IIIee U Pa3TUIHOE;



® 00BsACHATH cyTh dddekTa X. Jlomaepa; popMynupoBaTh U 0OBICHATH CyTh 3akoHa D. Xab0:1a, 3HaTh, YTO ATOT 3aKOH SBUJICS
9KCIIEPUMEHTAJIbHBIM [TOITBEPKICHUEM MOJENIN HECTAllMOHApHON BeeneHHol, oTKpeIToil A. A. @puaMaHOM.
O60061eHue-6 u.

Paznen KonmnuectBo yacoB

MexaHudyeckue ABJICHUS. 32
[IpsiMonuHEtHOE PaBHOMEPHOE JBH)KCHHE.
[IpsiMosnHEITHOE paBHOYCKOPSHHOE TBUYKCHUE

MexaHu4ecKue sIBICHHUS. 15
MexaHuueckue Kosie6aHus U BOJIHbBI. 3BYK

DNEeKTPOMarHUTHBIC SIBICHUS 20
CrtpoeHune aToMa U aTOMHOTO si/ipa 17
Ctpoenue u 3Bosonus Beenennoit 5
Oo6o06menne 6
Ou3nuecKuii MPaKTHKYM 8

[IpumepHbie TeMbl 7a00PATOPHBIX U MPAKTHUECKUX padoT . 9 Kiacc

[IpoBeneHme MPIMBIX U3MEPEHUN (PU3NUECKUX BETUIHH
1.3mepenue BpeMeHu Tpoliecca, nepruoja KoueOaHmii.
2.3mepenue yriioB NajeHusi U IpeJOMIICHHUS.
3."3mepenue poKyCHOTO pacCTOSHUS JTUH3BI.
Pacuer mo momydeHHBIM pe3ysibTaTaM MPSMBIX U3MEPEHUN 3aBUCHMOTO OT HHUX MapameTpa (KOCBEHHBIC U3MEPECHHUS)
1.MI3Mepenue ycKopeHusi paBHOYCKOPEHHOTO IBHXKECHHUS.



2.0npeneneHye 4acToThl KojeOaHU Irpy3a Ha NPYKUHE U HUTH.
Habntonenue siBeHU U MOCTaHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE) 10 OOHAPYXEHHIO (PaKTOPOB, BIUSIOMIMX HAa MPOTEKAHUE

NAHHBIX SIBJICHUN

HUMH).

1.Habu1. 3aBHcHMOCTH Iepro/ia KoJIeOaHui rpy3a Ha HUTH OT JUTMHBI M HE3aBHCHUMOCTH OT MacCHI.

2.Ha6moeHue 3aBUCUMOCTH Iepuo/ia KoseOaHuil rpy3a Ha IpY>KMHE OT MacChl U KECTKOCTH.

3.UccnenoBanue siBJIeHUS B3aUMOJCHCTBUS KaTYIIKH C TOKOM W MarHuTa.

4. VccnenoBaHue SIBICHUS AJIEKTPOMArHUTHOW MHAYKIIHH.

5.Habnroenue siBIeHUs! JUCTIEPCUU.

6.VccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM CKOPOCTH.

7.UccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U ITyTH IIPU PAaBHOYCKOPEHHOM JIBHKEHUH.

8.HMccrenoBanue 3aBUCUMOCTH Tepro/ia KojeOaHuil rpy3a Ha HUTH OT JJTUHBIL.

9.Hccnenos/ 3aBUCUMOCTH TMTEPHOJIa KOJICOAHHI I'py3a Ha MPYKUHE OT KECTKOCTH U MaCCHI.

10.MccnenoBanue 3aBUCUMOCTH YTJia IPEJIOMIICHUS OT yIJia MaJeHHUs.

[TpoBepka 3agaHHBIX TPEIIONOKEHUN (MIPsIMbIe U3MEPECHUS (QU3NUYCCKUX BEIIMYWH W CPABHECHHE 3a/IaHHBIX COOTHOIICHHHA MEXITY
[IpoBepka rumnote3

1.IIpoBepka runoTe3bl O MPSMOM TPOMOPIIMOHATIBHOCTH CKOPOCTH MPU PABHOYCKOPEHHOM JIBHKECHUHU TIPOUIEHHOMY ITYTH.
2.IIpoBepka TUIOTE3bl: IMPU TMOCIEIOBATENILHO BKIIIOUEHHBIX JAMIIOYKA M MPOBOJHUKA WM JBYX IMPOBOJHUKOB HAIPSHKEHUS
CKJIQJIbIBATh HENb3s (MOXKHO).

3HAKOMCTBO C TEXHUYECKHMH YCTPOICTBAMH U UX KOHCTPYUPOBAHHE

1.COopka >eKTpOMarHiTa U UCTIBITAHUE €T0 JCHCTBUA.

2.M3y4yeHune 37IeKTPUUECKOTO ABUTaTENs MOCTOSHHOTO TOKa (Ha MOJEIH).

3.KoHCcTpynpoBaHue 31eKTpOABUTATEIIS.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. ®uszuka, 7 wiacc/ Ileppimkun A.B., OO6miecTBo ¢ oOrpaHMYe€HHON

OTBCTCTBCHHOCTBIO ((HBI[&TGJIBCTBO «DK3aMeH»

. ®usuka, 8 kmacc/ Ilepprmkua A.B., OOmecTtBo ¢ OrpaHHYEHHOI
OTBETCTBEHHOCTHIO «[PODAY»; AknnonepHoe odiectBo «M3aaTenbcTBO

«HpOCBGIHeHI/IC»

. Ouzuka, 9 xnacc/ Ileppimikun A.B., I'yrhuk E.M., OOGmectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO

«3narensctBO «lIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA
7 KIIACC
1.Paboyas mporpamma.

2. [IporpamMmbl  ocHOBHOTO 001Iero oOpa3zoBanus. Pusuka. 7 — 9 Kiaccel
(aBTops:A.B.Ilepbiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kimace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

[Teprimikua A.B. ®usuka. 7 kinacc. YueOHUK 17151 00111e00pa30BaTeNbHbBIX
yupexaennit . M.:JIpoda. 2011

4. Jlykamk B.M. COopHUK BONIPOCOB M 3a7a4 no pusuke. 7-9 k. — M.:



IIpocsemenue, 2010. —192c.
8 KIIACC
1. PaGouas mporpamma. ®Pusuka. 7 — 9kuaccel: y4eOHO-METOIUYECKOIO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeorumn. —M.: JIpoda,2013. —
398,(2)
2. IIlporpaMMbl OCHOBHOTO o00miero obpasoBanus. dusmka. 7 — 9 kiaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouas nporpamma o ¢usuke. 7 kmace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C
BBIOPAHHBIM YU€OHUKOM:
4. Tleppimkun A.B. ®@usuka. 7 knacc. YueOHUK Uil 00111€00pa3oBaTEIbHBIX
yapexaennii . M.:JIpoda. 2011
5. Jlykammk B.M. CoopHUK BOIIpocoB U 3a1a4 1o pusuke. 7-9 k1. — M.:
[Tpoceemenne, 2010. —192c.
6. Kupux JILA. ®usuka — 7. Pa3HOypoBHEBbIE CaMOCTOSTEIbHBIE W
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.
N®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

7 KIIACC

. bubnnoreka — Bc€ no npeamery «Pusuka». — Pexum nocryna:



http://www.proshkolu.ru
2. BuzeoornsiTel Ha ypokax. — Peskum noctyma: http://fizika-class.narod.ru

3. Enunas komnmekuus 1udpoBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum
nocryma: http://school- collection.edu.ru

WHTepecHbIe MaTepHalibl K YpokaM (pU3HUKH 110 TeMaM; TECThI [0 TEMaM;
HarJsiAHbIe TTOCOOMs K ypokaM. — PesxuMm moctyma: http://class-fizika.narod.ru

4. ITudpossie 00pazoBaTesibHbIC peCcypchl. — Pexxum pocrymna:
http://www.openclass.ru

5. DIeKTpOHHbIE YYEeOHUKHU 1O Ppusuke. — Pexxum nocrymna:

http://www.fizika.ru
8 KJIACC

1. bubmmoteka — Bcé o npeamety «duszukay. — Pexxum gocrymna:

http://www.proshkolu.ru

2. BuzeoornsiTel Ha ypokax. — Pexxum moctyma: http://fizika-class.narod.ru

Enunas komtekuust nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Peskum
nocryma: http://school- collection.edu.ru

HHTepecHbIe MaTeprabl K ypoKaM (DU3UKHU 10 TEMaM; TECTHI IT0 TEMaM;
HarJsIHbIe TOCO0OUs K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru

[Mudposeie oOpa3zoBaTeabHbIC pecypcehl. — Pesxxum mocTyma:

http://www.openclass.ru

DOnekTpoHHbIE yUeOHUKH o pusuke. — Pexxum nocryna:



http://www.fizika.ru

9 KJIIACC

BuneoonsiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

1. Enunas KoJUIeKiusi MUQPOBBIX 00pa30BaTeIbHBIX PECYpcoB. — Pexum
nocryma: http://school- collection.edu.ru

2. laTepecHble MaTepHalibl K ypokaM (U3HMKH [0 TeMaM; TECTHI 0 TeMaM;
HarJgaHble 1mocobuss K ypokam. — Pexum pgocryma: http://class-
fizika.narod.ru

[udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:

http://www.openclass.ru

3. DIeKTpoHHbIE Y4eOHUKH 10 Pusuke. — Pesxxum noctyma:
http://www.fizika.ru

6./lucranimonnas mkoJsia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.

CereBoe oOpazoBarenbHOe COOOIIIECTBO.
http://www.openclass.ru/node/109715

Enunas xomnekus nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/
®denepanbHbIi HEHTP UHHOPMAIMOHHO-00pa30BaTENIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

WuTepuet ypoxk. http://interneturok.ru/ru/school/physics/



I"azera «1 ceHTaOps» MaTepualbl O GU3MKE.
http://archive.lseptember.ru/fiz

Anunmaruun pusndeckux o0wektoB. http://physics.nad.ru/
Kupas puzuka: odyuaromias mporpamma. http://www.intedu.ru/soft/fiz.html

®dusuka.ru. http://www.fizika.ru/






