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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3zoBaHUs
COCTaBJIeHa Ha OCHOBE TMOJIOXEHUHN U TpeOOBaHMI K pe3ylibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHOW MPOTPAaMMBbI, TIPEICTABICHHBIX B
OI'oC 000, a Ttakxe c yuy€toMm (enepanbHOl paboyelt NpPOrpaMmbl
BocniuTanus U KoHuenuuu npenojiaanus yaeoHoro npeamera «duzukay.

Copepxanne mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOLIUXCS U OpPraHU3alUI0 U3y4YEHUs
bu3NKK Ha NEeATeNbHOCTHOW OcHOBe. B mporpamme mo (¢usuke yduTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpeaMera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METalpeaMETHBIM pe3ysbTaTaM OOy4eHHs, a
TaK)Ke€ MEXIPEIMETHBIC CBS3M €CTECTBEHHO-HAYUHBIX yUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (Qu3uMKe yCTaHABIMBAET paclpeleseHue y4eOHOro
MaTepuasia 1Mo rojam oOydeHus (mo Kjaccam), MpeasiaracT MNPUMEPHYIO
MOCIIEIOBATEILHOCTh HM3yYeHUSI TEM, OCHOBAaHHYI0 Ha JIOTHKE pPa3BUTHSA
IPEIMETHOIO COJIEPKaHUs U YUETE BO3PACTHBIX OCOOEHHOCTEN 00yJaroInXCsl.

[IporpamMma mo ¢u3uke paspadboTaHa C HENTbI0 OKa3aHUS METOIUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY MPEIMETY.

duznuka SABISIETCS CUCTEMOOOPA3YIOIMM I  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE
MPOIECCOB U SBJICHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHMEN, acTpOHOMHUEU U
¢usnueckoii reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KAapTHUHY
MHUpa, TPEJOCTABISIET HauOoyiee SCHbIe O0Opaslbl NPUMEHEHUS HAy4YHOTO
METO/1a MO3HAHUS, TO €CTh CI0c00a MOyYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa U3 rIaBHBIX 3a7a4 (U3UIECKOr0 00pa30BaHUS B CTPYKTYpE OOIIEro
00pa3oBaHUsI COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON TPaMOTHOCTU U
MHTEpeca K HayKe Y 00yJarouuxcs.

N3yuenne Qusnku Ha 0a30BOM YpOBHE MPEANOJaraeT OBJIAJICHUE
CJIEYIOIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTE:

HayYHO OOBSCHATH SIBIICHUS; OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO
UCCIICJIOBAaHMSI, HWHTEPIPETHPOBATh JAaHHBIE W  HCIOJB30BaTh HAYYHBIC
JI0Ka3aTeNNbCTBA JJIS MTOJYYCHUS BEIBOIOB.

[Henu wm3ydenuss GU3UKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
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oOpa3oBarenpHbIX oOpraHu3auusax Poccuiickoil @Penepanuu, peanu3yromnux
OCHOBHBIE 0011€00pa3oBaTeNIbHbIE MPOTPAMMBbI, YTBEPKIEHHOW peIICHHEM
Komnerun MunucrepctBa npocsemienuss Poccutickoit ®@enepanuu (IpoTOKOI
ot 3 nexadbpst 2019 r. Ne [1K-48H).

Henu n3yvyenus Gpuankm:
npUOOpEeTeHNEe UHTEpEca U CTPEMIICHUS 00YYaloIUXCsl K HAYYHOMY H3YUYECHHIO
NPUPOJBI, PA3BUTHUE HX HHTEIUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUA O HAyYHOM METOJEC TMO3HAHHUA U (HOPMHUPOBAHHE
UCCJIEI0BATEILCKOIO0 OTHOIICHUS K OKPYXAIOIUM SIBICHHSIM; (POPMUPOBAHUE
HAyYHOTI'O0 MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUEHUSI OCHOB CTPOEHUS MaTEpHUU
1 (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH; (POPMUPOBAHKE MTPEACTABICHUA O POJIU
(Gu3MKM 1S pa3BUTHS APYTMX €CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHUU;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyayiiei nmpodeccrnoHalibHOMI
JESITeIbHOCTH, CBA3aHHOM ¢ (DU3HUKOM, MOArOTOBKA K JaJIbHEHIIEMY O00yUYEHHUIO
B OTOM HAIIPABJICHUU.

JlocTkeHHne ATHX 1ieJied MporpamMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUM BEIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX; MPUOOPETCHUE
YMEHHI OMUCHIBATh U OOBACHATH (PU3NYECKUE SIBICHHUS C HCIIOJIb30BAHUEM
MOJyYEHHBIX 3HAHUI; OCBOEHHUE METOJOB PEIICHUS MPOCTEHIINX PacuETHBIX
3aJady €  MCIOJb30BaHMEM  (U3MUECKUX  MOJeNied, TBOPYECKUX U
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4; pa3BUTHE YMEHUIN HaOII0NaTh MPUPOTHBIC
SIBIICHUSI U BBITIOJHATEH OTBITHI, TaOOpaTOpHBIE PAaOOTHl U IKCIIEPUMEHTAIBHBIC
WCCJIEIOBAHMSI C UCTIOJIb30BAHUEM U3MEPHUTEILHBIX TPUOOPOB;

OCBOCHHME MNPUEMOB pabOThl C HHPOPMALMEN (PUNYECKOTO COAEepKaAHUS,
BKJIFOUasi MH(GOPMALMI0O O COBPEMEHHBIX TOCTIKEHHUSX (HU3UKU, aHAIH3 |
KPUTHYECKOE OLIEHUBaHUE MH(POPMAIIIH;

3HAKOMCTBO cO cdepamu 1mpodheCcCUOHAIBHONW ESTEILHOCTH, CBSI3aHHBIMU C
(U3MKON, U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHHUSAX
¢du3HUecKoi HayKHu.

Ha uzydenue gusuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanust oTBoAUTCS 238 "acoB: B 7 Kiacce — 68 4acoB (2 yaca B HE/IEIIO), B
8 knacce — 68 yvacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 yaca B
HEJICJIO).



[Ipennaraemslii B mporpamme mno ¢pu3MKe rnepedeHsb 1adopaTopHbIX padoT
U ONBITOB HOCUT PEKOMEHJATENbHBIM XapakTep, Y4YUTellb JeJaeT BbIOOp
npoBelieHusT J1a00paTOpHBIX padOT M OMNBITOB C YYETOM HMHAUBHUAYaTbHBIX
0COOEHHOCTEW  O0y4alomuxcsi, CHOUCKAa HKCIEPUMEHTANbHBIX  3a/IaHUi,
npeaaraéMbiXx B paMKaxX OCHOBHOI'O TOCYJapCTBEHHOTO K3aMeHa Mo (hU3HKeE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®usnka — Hayka o npupoje. ABiaeHus npupoabl. PU3HUECKUE SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuyuHbl. M3mepenue ¢usnueckux BenuyuH. Ouzndeckue
npuoopsl. [lorpemHocts u3mMepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka wu Jpyrue ecTecTBEHHbIE HAyKH H3Y4aloT MIPUPOY.
EcTtecTBeHHO-Hay4YHBIN METOJ MO3HAHM: HAOJIOJEHUE, TOCTAHOBKA HAYYHOTO
BONPOCA, BBIABWKECHUE THUIOTE3, OKCIEPUMEHT II0 TPOBEPKE THUIOTE3,
oObsicHeHHe HaOmogaeMoro siBjieHus. Omnucanue Q(U3UYECKUX SBICHUM C
MTOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

MexaHnnueckne, TEIIOBbIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznueckre MpUOOpPHl W MpolEeAypa NPSIMBIX H3MEPEHUU aHAJOTOBBIM H
ur(ppoBBIM TPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenure 1EHbI IeTICHUS MIKaJIbl U3MEPUTEILHOTO TTprbopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeJa.

Ornpenenenve pa3MepoB MajbIX TEI.

N3mepenue temnepaTypsl TPy MOMOIIM KUIAKOCTHOTO TEPMOMETPA U JaTUHUKA
TEMIIEPaTyphbl.

[IpoBeneHne wucCcaenOBaHUs 10 TMPOBEPKE THUIIOTE3Bl: JaIbHOCTh IIOJETA
[IapuKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBITIE BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeI€HUA 0 CTPOEHUM BellecTBA.

CtpoeHue BemiecTBa: aTroMbl M MOJEKYJbI, WX pasMepbl. OINbITHI,
JIOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHnre dyacTtull BemiecTBa. CBsSI3b CKOPOCTHU JIBUKEHUS YaCTHUI[ C
Temrneparypoil. bpoyHoBckoe aBwkenue, nuddys3us. BzaumoaeicTBue yactuil
BEILIECTBA: IPUTSLKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, XKUIKOCTEH U
TBEPJBIX (KPUCTALINYECKUX) Tel. B3auMOCBsA3b MEXTy CBOMCTBAMU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSTHUAX U UX ATOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.



OcobeHHoCcTH AI'pCraTHBIX COCTOSIHUM BOJBI.

JHemoncmpayuu.
Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.
Habmonenue nuddysun.
HaGnronenue siBneHui, OOBSACHSIOMUXCA MPUTSHKEHUEM WM OTTAJIIKMBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

OrneHka 1raMeTpa aToMa METOJIOM PSAJIOB (C UCHONb30BaHUEM (GoTorpaduii).
OnbIThl IO HAOTIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe ABHKeHHE. PaBHOMEpHOE W HEPABHOMEPHOE IBUXKECHUE.
Cxopoctb. CpeHsisi CKOPOCTh TP HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne MHEPLUHU. 3aKOH MHEpUUU. B3auMmoaelcTBue Tel Kak NpUYUHA
W3MEHEHHSI CKOPOCTM JBW)KEHHUsA Tesl. Macca Kak Mepa HHEPTHOCTH Tela.
[ImoTHOCTE BemecTBa. CBsA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHUILIE
00BbEMa BeleCTBA.

Cuita kak XapakTepucTrKa B3auMoaencTus Tei. Cuila ynpyrocTy U 3aKOH
I'yka. M3mepenne Cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SBJICHHE TATOTCHUS U CUJIa
Tsokectd. Cuila TsDKECTM Ha JApyrux IulaHetax. Bec Ttema. HeBecoMocTs.
CnoxeHue cuil, HalpaBJEHHbIX MO OJHOM MpsMoil. PaBHOJEHCTBYIOIAs CHIL
Cuna tpeHus. TpeHHe CKONBXEHUS W TPEHUE MOKOs. TpeHHe B NPUPOAE U
TEXHHKE.

Hemoncmpauuu.

Ha6nronenue MexaHnuecKoro IBMXKECHHS Tela.

N3mepenne ckopoCcTy NPSIMOTMHEUHOTO JIBUKEHHS.
HaGnronenue siBneHust HEPIUN.

Ha6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc N0 B3aMMOJIEVCTBHUIO TE.

CroxeHue cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMXKEHUs (IIapUKa B JKHAKOCTH,
MOJICIIH SJICKTPUIECKOTO aBTOMOOUJIS U TaK Jaee).

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WM IapuKa 1o
HAKJIOHHOU TIOCKOCTH.

Ornpenenenue MmI0THOCTH TBEPAOTO TENA.



OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh pacTsLKeHUs
(medopmarun) Py>KUHBI OT MPUITO0KEHHON CHITHI.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHUS OT BEca
TEJa U XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIKOCTEN M ra30B.

Hasnenne. CrocoObl yMEHBINICHUS W YBEIWYEHUs AaBicHUs. JlaBmeHue
raza. 3aBHCHUMOCTh [aBJeHHS Tra3a OT 00bEMa, Temmeparypbl. [lepenaua
JNABJICHUS TBEPABIMH TEJIaMH, >KUAKOCTAMM M ra3amu. 3akoH [lackams.
[THeBMaTHUeCcKuEe MaIIMHBL. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTU OT TITYyOUHBI.
I'uppocratnueckuit napaaokc. CooOmaromuecs cocyasl. ['mapaBmuyeckue
MEXaHU3MBI.

AtMmocdepa 3emun u atMmochepHoe nasienue. [IpudunHbl cyliecTBOBaHUS
BO3AyIIHON 000nouku 3emnu. OnwiT Toppuuermu. U3mepenue atmochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOro JaBJiCHHUS OT BBICOTHI HAJ[ YPOBHEM
Mopsi. [Ipubops! 11t u3MepeHus: aTMOC(HEPHOTO TaBICHUSI.

JlelicTBue KUAKOCTM U rasa Ha NOTPYKEHHOE B HHUX TEJO.
Britankuparomnas (apxumenona) cuia. 3akoH Apxumena. [naBanue tern.
Bo3nyxonnaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lIepenava naBiieHUs )KUIAKOCTHIO U Ta30M.

Coobmiaromuecs: COCy/Ibl.

I'mapaBnuuecknii mpecc.

[IposiBienue necTBus arMocGEepHOTO JABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BhEMA MOTPYKEHHOM 4YacTU Tejla U
MJIOTHOCTH >KHJIKOCTH.

PaBeHCTBO BRITATKUBAOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeI: IJIABAHUE WM MOTPYKEHUE TEA B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU Tesa U KUJKOCTH.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanue 3aBHCHMOCTH Beca Tella B BOJe OT 00BbEMa MOTPYKEHHOW B
KHUJKOCTh YaCTH TeJIa.

Ornpenenenne BBHITAJKUBAOIIEH CHIIBI, IEHUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOUICH CHUJIbI, JEMCTBYIOLIECH Ha TEIO B
KUJIKOCTH, OT MACCHI TeJa.



OnpITel,  JAEMOHCTPUPYIOIIWE  3aBUCUMOCTh  BBITAIKUBAIOIIEH  CHJIBL,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOrPYKEHHOM B KUIAKOCTh
YacTH TeJla U OT IJIOTHOCTHU KUJAKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHHE JIOAKHU U ONpE/IeTICHUE €€
Ipy30II0ABbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. JHEPrus.

Mexannueckas pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblYar, OJOK, HAKJIOHHAsA IUIOCKOCTh. IIpaBuiio
paBHOBecHsl pbluara. [lpuMeHeHue mnpaBwiia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocTteix MexanuzmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernueckas W TOTEHIMAIbHAs 3HEPrUs.
[IpeBpamieHye OZHOTO BHAA MEXAaHWYECKOM DSHEPruuM B JIPYrod. 3aKoH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

Omnpenenenre pabOThl CHIIbI TPEHUSA IMPU PABHOMEPHOM JBMKEHUHU Tela IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue ycaoBUi paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHON ITOCKOCTH.

N3ydeHne 3aKkoHa COXpaHEHUsI MEXaHUYECKOW SHEPTHH.
8 KIIACC

Pa3gea 6. Ten1ioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUSA
BelecTBa. Macca u pa3Mepsl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TCOPUH.

Mogenu TBEPAOro, *XUIKOTO MU Ta3000pa3HOr0 COCTOSHUM BEIECTRBA.
Kpucrannmmaeckue u amopdubie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIKOCTEH
Y TBEPABIX TEJI HA OCHOBE MOJIOKEHUU MOJICKYJISIPHO--KUHETUYECKOU TEOPHH.
CmaumnBaHKe U KamWUISIpHBIE sIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBsi3b TeMnepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHUS
gactull. Buyrpennss sueprus. CrocoObl M3MEHEHHS BHYTPEHHEW DHEPTHUU:
Terjionepeaaya M coBepuieHue — pabotel.  Buugbl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIHUS, U3JIyYEHHE.



KonuuecTBo TemnoTel. Y aenbHas TenI0EMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oananca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAsl TEIUIOTA IUIABICHUS.
[Tapoo6pazoBanue u koHnaeHcauus. Mcnapenue. Kunenue. YnenbHas Temiora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMoc(epHOro
JABJICHHUSI.

Brnaxxnocts Bo3yxa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[TpuHnmner paboThl TerwioBbIX ABuraTesneit KIIJ[ reruioBoro aBuratens.
TeruioBble IBUTATENN U 3aIIUTa OKPYKAIOIIEN CPEIBI.

3aKOH COXpPaHEHHS W MPEBPAILICHHUS SHEPTUM B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

Hab6nronenue 6poyHOBCKOTO JIBHKECHHUS.
Habmonenue nuddysumn.
HabGnronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.
Hab6nronenue TemioBoro pacumpeHus Ted.
N3menenue naBneHuss rasa OpU M3MEHEHMM OObEMA M HArpeBaHUM WM
OXJIQKJICHUH.
[IpaBuina u3MepeHus TEMIIEPATYPHI.
Bunbl Tenonepenaun.
OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.
HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habmronenne xuneuus.
Hab6nronenue noctosiHCTBA TeMIIepaTyphl MpHU MJIABJICHUH.
Mopaenu TemIOBBIX IBUTATEIICH.
Jlabopamopnwie pabomul u onvimol.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSHKCHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbITH 110 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B, )KUJIKOCTEH U TBEPIBIX
TelL.
Onpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IINPULA.
OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb JABJIEHUS BO3[lyXa OT €ro o0bEéMa u
HarpeBaHus WM OXJIAXKICHUS.
[IpoBepka TUMOTE3bl JUHEHHON 3aBUCUMOCTU JJIMHBI CTOJIOMKA >KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.



Habmonenue M3MEHEHUS! BHYTPEHHEHN SHEpPruM  Tena B
pe3yJibTaTe TEIJIONepeaayu U padoThl BHEITHUX CHUIL.

HccnenoBanue siBlI€HUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW U ropsiuen
BOJBL.

Omnpenenenre KOJUYECTBA TEIJIOTHI, MOJTYYEHHOIO BOJOW MpHU TEIJIO0OMEHE C
HArpeThIM METAJUINYECKUM LUAIUHAPOM.

Omnpenenenne ynenbHON TEINIOEMKOCTH BELIECTBA.

HccenenoBanue nponecca MCIapeHHUsL.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenue yAaenbHOM TEMIOTHI MIJIABJICHUS JIbJA.

Pa3zges 7. JinekTpudecKkue ¥ MArHUTHbIC SIBJICHHS.

OnexkTpu3anms Tel. [[Ba pona 3JIEeKTpUYECKHX 3apsaaoB. Biaumoneincreue
3apsoKeHHbIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTb CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsJI0B U PACCTOSIHUS MEXKIY TE€JIaMM ).

OnekTpuueckoe noisie. Hanpssk€HHOCTD 3iieKTprudeckoro mnois. [IpuHnun
CYTNEPIIO3ULIMH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »snekTpudecknx 3apsgoB. OJIEMEHTAPHBIA  DJIEKTPUYECKHAN
3apsia. Ctpoenune aroma. [IpOBOJHUMKM M IHMAIIEKTPUKHA. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HMcTouyHMKH TTOCTOSSHHOTO TOKa. JIGHCTBHS AJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUH TOK B )KUJIKOCTSAX U Ta3ax.

Onektpuueckass nenb. Cuia ToKa. OJIEKTPUYECKOE  HaIpSKEHUE.
ComnpoTuBIIeHHE TPOBOJHUKA. Y JEIBHOE CONPOTHUBICHHE BELIECTBA. 3aKOH
Oma mma ywactka uenu. [lociemoBarenbHOE W mapajuleIbHOE COEIUHEHHE
IIPOBOJIHUKOB.

PaGota u wMoImHOCTE daeKkTpudecKkoro Ttoka. 3akoH J[[xoymns—Jlenia.
DONEeKTpUYEeCKUe UEeNW U MOTPEOUTENd HIIEKTPUUYECKOW SHEpPruu B OBITY.
KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHuThl. B3anMOIENCTBUE TMOCTOSHHBIX MAarHUTOB.
MaruutHoe none. MarautHoe mnosie 3eMJIM U €r0 3HAYEHHWE I JKA3HU Ha
3emze. OnbIiT Opcrena. MarHuTHOe 1oJie AIeKTpuyeckoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J|eWCTBHE MAarHUTHOrO MOJIS HA IMPOBOJHUK C
TOKOM. DIIEKTPOIBUTATEIb IIOCTOSIHHOT'O TOKa. Hcnonb3oBanue
3JIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @Dapajnesd. SBneHue >3JIeKTpOMarHUTHOW uWHAyKHuu. [IpaBuio
Jlenna. Onexrporeneparop. CrocoObl MOTYYEHUS IIEKTPUUECKON SHEPI M.



DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTUU.
Jlemoncmpayuu.
DJeKTpU3alus Tel.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOoCTaTUUECKast UHAYKIIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAIO0B.
[IpoBOHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUN TOK B )KUIKOCTH.
["a30BbIit pa3ps.
N3MepeHue cuiibl Toka aMIepMETPOM.
N3MepeHne 37eKTpUUEeCKOTO HAMPSHKEHUST BOJIBTMETPOM.
Peocrar u MmarazuH CONpOTUBIIEHUN.
B3auMopenicTBrEe MOCTOSTHHBIX MATHUTOB.
MopaenupoBaHue HEBO3MOXKHOCTH Pa3IeICHUS MOJIOCOB MarHUTa.
MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.
OmnbIT Dpcrena.
MarHutHoe€ MoJje Toka. DJIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb NOCTOSTHHOTO TOKA.
UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHIYKIIHUH.
OmnebiTel @apanes.
3aBUCUMOCTh HaIpaBJICHUS WHIYKIIMOHHOTO TOKa OT  YCJIOBHUU
€ro BO3HUKHOBEHHSI.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
OnbIThI Mo  HaOIIOACHUIO ANEKTpU3aIUU Tel UHAYKUUEU U
IPU COMPUKOCHOBEHHH.
Uccnenosanue JNEUCTBUS  DJIEKTPUYECKOTO TIOJA Ha IIPOBOJHUKHU
U TUAJIEKTPUKHU.
CoOopka u nmpoBepka pabOThI JJIEKTPUIECKOMN LTI MOCTOSHHOTO TOKA.
N3mepeHue u peryimpoBaHue CUJIbI TOKA.
N3MepeHue u peryimpoBaHUE HAMIPSKEHUS.



HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HWAYIIETO Yepe3 PE3UCTOp, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JJIEKTPUUYECKOTO CONPOTHUBIICHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHHUs U MaTepHraa.
IIpoBepka mpaBuia  CIOKEHMS HAIPSHKCHUU npu
MOCJIEI0BATENBHOM COEIMHEHUH JBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [yl CHJIBI TOKa IMPU MAPAJUIENBHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI IEKTPUIECKOTO TOKA, UYIIETO YePE3 PE3UCTOP.
OrnpeneneHyue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEISEMOW HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO0 4Yepe3 JIAMIIOYKY, OT
HaIPsHKEHHS Ha HEW.

Onpenenenne KII/I HarpeBaTens.

HccenenoBane MarHUTHOTO B3aUMOJAECHCTBUS TOCTOSIHHBIX MAarHUTOB.
W3ydyeHre MarHMUTHOTO MOJSl MOCTOSIHHBIX MarHUTOB IPU UX OOBEIUHEHUH U
pa3ieiICHUHN.

HccnenoBanue NEUCTBUS DIIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIKY.
OnbITeI, TEMOHCTPUPYIOIIHAE 3aBUCUMOCTD CHJIbI B3aUMOJECUCTBUS KAaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIllPaBJICHUS TOKA B KaTYIIIKE.

N3ydenune nercTBUsI MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
KoHcTpynpoBaHue u u3yueHue padoThl AIEKTPOIBUTATENS.

Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OneITBl MO MCCIEIOBAHUIO  SIBJIEHUS  JJIEKTPOMATrHUTHOM  MHIYKLUU:
UCCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HaIIPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3znen 8. MexaHnueckue siBJIeHHS.

Mexannueckoe ABwkeHue. MarepuanbHas Touka. CucteMa oOTcuéTa.
OTHOCHUTENIBHOCTh MEXAaHUYECKOTO NIBMKEHUS. PaBHOMEpHOE NPSIMOIMHEWHOE
newxkeHue. HepaBHoMepHoe mnpsMonuHENHHOe ABWKeHHe. CpemHsss U
MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

Yckopenue. PaBHOyckOpeHHOE mpsMoiuHeHoe aBmkeHue. CBoOoaHOE
nagenue. OnbITsl [ annes.

PaBHOMepHOE nBHMXKEHUE MO OKpy)HOCTU. [lepro u yactora obOpaieHus.
JIuHeHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

Ilepsbi 3akoH HeroTroHa. Bropoi 3akoH Herorona. Tperunt 3akoH
Herorona. [IpuHuun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cUJia TPEHUSI CKOJIBXKEHUS,
CUJIa TPEHUS MTOKOS, IPYTUe BUAbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOIO TSATOTEHHUS. Y CKOpPEHHE CBOOOTHOTO
nageHus. /IBmwxenue muaner Bokpyr Connima. IlepBas kocMHuueckasi CKOPOCTb.
HeBecoMocTh 1 nieperpysKu.

PaBHOoBecue wmaTepuanbHOW  TOUKH. AOCOMIOTHO  TBEpPAOE  TEIO.
PaBHOBecHe TBEPAOTO TEna C 3aKPEIUIEHHOM OChIO BpalleHUus. MOMEHT CHUJIBI.
LenTp TsKECTH.

Nmnynec Tena. W3menenue wummnynbca. HWmmoynbe cuibl.  3akoH
COXpaHEHUs UMITyJibca. PeakTMBHOE ABUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cui TAXKECTH, YIPYTrOCTH,
Tpenusi. CBa3b 3Hepruu U pabotsl. [loTeHUManbHas 3HEprust Tena, MOAHITOrO
HaJ TIOBEPXHOCTHIO 3eMiM. I[loTeHnmanpHas >SHEpPrus CXKaTol MpPYKUHBIL.
Kunertnueckas sHeprus. Teopema 0 KHHETHUECKOW SHEPTUH. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTHH.

Jlemoncmpayuu.

HabntoieHne MexaHW4eckoro JBHKEHHUS Tejla OTHOCUTENIBHO pa3HbIX Tel
OTCYETA.

CpaBHeHHEe TIyTe€ll W TPaeKTOPUN [BUKEHUS OJHOTO M TOTO JKE€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUYKEHUS.
HccenenoBanue Npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue ABMKEHUS Tela M0 OKPYKHOCTH.

HabntoieHne MexaHW4YecKuX SBJICHUN, MPOUCXOISAIIUX B CUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JABUXEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€Ia OT MAcChl TeJIa U IEUCTBYIOLIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CUJT PY B3aUMOJICHCTBUM TElL.

MN3meneHne Beca Tena mpyu yCKOPEHHOM JIBUKECHUU.

IIepenaua umnyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa MPU HEYIPYTOM B3aUMOJICVCTBHM.

CoxpaHeHHe UMITYJIbCa TIPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaOnronenue peakTUBHOTO JBUXKCHHUS.

CoxpaHeHrue MEXaHUYECKON dHEPTUH TIPU CBOOOITHOM IaJICHUH.

CoxpaHeHrMEe MEXaHWYECKOW SHEPruM Npu ABWKEHUU TeJla MO JCUCTBHEM
MPYKUHBL.



Jlabopamopnwie pabomel u onvimol.
KonctpyupoBanue TtpakTa sl pa3roHa W JajJbHEUIIEr0 pPaBHOMEPHOTO
JNBW)KECHUS IAPUKA WU TEJIEHKKH.
Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUs OpycKa WM JABUKEHUS IIapUKa
10 HAKJIOHHOM TIJIOCKOCTH.
Onpenenenue YCKOPEHHUsI Tejla NpU PaBHOYCKOPEHHOM
IBW)KEHUU 10 HAKJIIOHHOM IIJIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH TYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBIJKEHHM 0€3 HayalbHOU
CKOpPOCTH TYTH OTHOCATCSI KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOILIHE
POMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSL CKOJIBKEHHS OT CHUIIbI HOPMAJIbHOIO
JABJICHUSI.
Onpenenenue ko3PphuiieHTa TPEHUSI CKOJIbKECHHUS.
Ornpenenenue KECTKOCTU NPYKUHBI.
Omnpenenenre pabOThl CUIbI TPEHUS MPU PABHOMEPHOM JBUKEHUHU Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenre paboThl CUITBI YIIPYTOCTH MPHU MOABEME TPy3a C UCIIOJIb30BaHUEM
HETMOJIBMYKHOTO U MOJABUXHOTO OJIOKOB.
N3ydenue 3akoHa COXpaHEHUs YDHEPTUH.

Pasznen 9. Mexanudeckue Koj1e0aHus U BOJIHbI.

KonebarensHoe asmxeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOaHUIA:

IIEpUOJI, YacTOTa, aMIUIUTyAa. MaTremMaTHU4eCKu W TPYKUHHBIA MAasSTHUKH.
[IpeBpaiiienrie 3HEprun nMpu KoJieOaTeIbHOM JIBUKEHUH.

3aryxatouue  koyieOaHusA. BbeIHYKIeHHbIe  KoJieOaHusi.  Pe3onamc.
Mexannueckre BOJIHBI. (CBOWMCTBa MeXxaHWYeCKUX BOJIH. IIpojionbHbIE WU
nomnepevyHbie BOJIHBL. J[TMHA BOJHBI U CKOPOCTh €€ pacrnpoCTpaHEHUs.
Mexannyeckre BOJIHBI B TBEPIOM TeENE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa M BhicOTa ToHA. OTpakeHue 3Byka. UH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.
HaOmronenne kojeOaHuii Tel MOA HOEHCTBUEM CHIBI TSOKECTH U CHIIBI
YIOPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOAHMI 1 pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).



Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYyCTUYECKHU PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHre 4acTOThI M eproAa KoJIeOaHUH MaTEMaTUYECKOIO0 MAasATHHKA.
OnpeneneHve 4YacToThl W TepHoja KojieOaHWM MPYKMHHOTO MasTHHUKA.
HccnegoBanue 3aBUCMMOCTH TIEpUOJa KOJICOAHHI MOIBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEepHOJa KoJieOaHUM MPY>KUHHOTO MasiTHUKAa OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoja KoieOaHuil rpysa, MOJBEUICHHOTO K HUTH,
OT Macchl Ipy3a.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOJia KOJeOaHUNW TPYNKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHust CBOOOJHOrO MaJeHHUSL.

Pasznes 10. D1eKTpOMarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TOJIe.  DJIEKTPOMArHUTHBIE  BOJIHBL.  CBOMCTBa
AJEKTPOMArHUTHHIX BOJIH. [lIKkana »I€KTpOMAarHUTHBIX BOJIH. Mcronp30BaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMarauTHas npupopa ceera. CkopocTs cBeta. BoHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHoBBIE CBOICTBaA CBETA.

Jlabopamopnwie pabomul u onvimol.

N3yuenne CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass  moxmens  cBera. Hcrounuku — cBera.  IIpsamonmHerHoe
pacnpoctpanenue cBeta. 3armeHuss ConHua u Jlynel. OtpaxkeHue cBeTa.
ITnockoe 3epkano. 3aKOH OTpaKEHHUsI CBETA.

[Ipenomnenue cBera. 3aKoH npejgomiieHus ceeta. [loaHoe BHyTpeHHEe
oTpakeHue cBeTa. Mcnoib30BaHKHe MOJTHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom nyuedr B nmH3e. OnTuyeckas cucrema (oToanmapara,
MHKpOCKONa W Tejeckoma. ['na3 kak onTuyeckass cucrema. biam3opykocTs u
JATbHO30PKOCTb.



Paznoxenune Oemoro cBera B cmektp. Onweitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.
Jlemoncmpayuu.
[IpssMonrHEHOE pacIpOCTPaHEHHE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Onrtuyeckuid CBETOBOI.
Xon nydyei B coOuparolei JImH3e.
XoJ Iy4yer B pacCEenBAIOIIEH JINH3E.
[Toyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.
[Ipuniun aeictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
Mopens rnasa.
Paznoxenue 6e50oro cBeTa B CIIEKTP.
[Tomyuyenue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX L[BETOB.
Jlabopamopnuie pabomul u onvimol.
HccnenoBanne 3aBUCHUMOCTH yria OTpaXEHUs CBETOBOrO Jiyya OT yIJia
NaJCHUS.

N3ydenne xapakTepUCTUK U300pakeHUs TMpeaMeTra B IUIOCKOM 3epKalie.
Uccnenoanne 3aBUCUMOCTH yIVIa TPEJIOMIICHHS CBETOBOTO Jiyya OT YyIJa
MaJICHUs] HA TPAHULIE «BO3TyX—CTEKIION.
[Tomy4yenue n300pa>keHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.
Onpenenenue (GOKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIJIBI coOUparomieit
JIMH3BI.
OMnBITH IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnpITel MO BOCHPUSITHIO I[BETA MPEIMETOB MPU HMX HAOMIOJACHUHM 4Yepe3
LIBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE IBJICHHUS.

Omnewitel Pezepdopaa u ruranerapuas mojaens atoma. Moaens atoma bopa.
Ucnyckanue u norjioiieHre cBera atoMoM. KBaHThl. JInHelHuaThie CIIeKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oeta- u ramma-usnyudeHus. CrtpoeHue
aTOMHOTO  siapa. HykjmoHHass  Mojenab  aTOMHOTO  sapa.  M30TOIBI.
Pannoaktusnbie ipeBpamienus. [leproa momypacmnajga aTOMHBIX sSep.

SnepHble peakiun. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO U MAaCCOBOTO YHCET.
DHeprus CBsI3M aTOMHBIX syep. CBs3b MacChl M dHEPTrUU. Peaknmm cuHTE3a U
nenenus saep. Vicrounuku saepruu CoHIA 1 3BE3I.



Anepnas sHepreruka. [[elicTBUs paJMOAKTUBHBIX HM3JIYyYCHHU Ha >KUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3ITy4eHUS U MOTJIOMIEHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue TpexoB B kamepe Buibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYYCHUH.

Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaOntonenue CrijlomHbIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

UccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH (10
doTorpadusam).

N3mepenne paanoakTHBHOTO (hoHa.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpHUTENHEHO--0000ITAOIINIMA MOJYJIb npeaHa3HaYeH TSt
CUCTEMAaTH3allMk U  O00OOIIEHUS MPEAMETHOTO COJAEpX aHUS U  OIbITa
NeSTeILHOCTH, MPUOOPETEHHOTO MPU U3YUYECHUHU BCETO Kypca (PU3HKH, a TAKKE
JUISl TIOJITOTOBKM K OCHOBHOMY TOCYJIJApCTBEHHOMY 3K3aMeHYy MO (pu3uke ais
00y4JaroIuxcsi, BRIOPABIIMX ATOT YU€OHBIN MPEIMET.

[Ipn u3ydyeHHH JAHHOTO MOJYJIA PEATU3YIOTCS M CHCTEMaTH3UPYIOTCS
BUJIBI JICSITEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUUBACTCA JOCTHIKEHUE
NPEIMETHBIX W METANpeJIMETHBIX IUIAHUPYEMbBIX pe3yJbTaTOB OO0y4YeHUS,
dbopMHpyeTCsl €CTEeCTBEHHOHAaYYHAs! TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB
WCCIICIOBAHUS SABJICHUN MPUPOABI U TEXHUKH, OBIAJEHUE YMEHUSIMU OOBSICHSTh
dbu3udeckue SBJICHUS, MPUMEHSS TOJyYEHHbIE 3HAHUS, pellaTh 3a4a4d, B TOM
YHUCJIe KaueCTBEHHBIE U IKCIIEPUMEHTATbHBIE.

[IpyHIMIIMANTBbHO ~ JEATENIBHOCTHBIM  XapaKTep  JAHHOTO  pasjelia
peanu3yeTcs 3a CYET TOTO, YTO 00YUAIONIECs BBITIOTHSIOT 33JJaHus, B KOTOPHIX
UM TIpejiaraeTcs:

Ha OCHOBE TOJTYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHSThH
dbu3uyeckre SBIEHUS B OKpYXKAlOIIeW MNpUpPOAEC M TOBCEIHEBHOW >KHU3HU,

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIeIOBaHMs (PU3UUECKUX SBICHUH, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HAayYHBIE OCHOBHI HamOOJee BaXXHBIX JOCTHIKCHHUA COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPAKTUUYECKOTO  HCIIOIb30BaHUSI  Pa3IMYHBIX



HMCTOYHUKOB JHEPrMM HA OCHOBE 3aKOHA IPEBPALICHUS U COXPAaHEHHUs BCEX
U3BECTHBIX BUOB SHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOMIEr0 0Opa3oBaHUS
HaIpaBJICHO Ha JOCTHXKEHUE JIMYHOCTHBIX, METANPEIMETHBIX W TPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynprare wusyueHus (U3MKH HA YpPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi y oOydawmierocss OyayT chOpMUPOBaHBI  CIEAYIONIUE
JUYHOCTHBIE PE3yJbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

o MPOSIBJICHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoit pu3nUecKoil HayKu;

O OCHHOCTHOC OTHOIICHHC K JOCTHXKCHUAM pOCCHfICKHX y‘IéHBIX-
—CI)I/I3I/IKOB; 2) I'PakKIaHCKOTO0 U IYXOBHO-HPABCTBCHHOI'O BOCIIUTAHMA

a TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXIE€HUU OOLIECTBEHHO
3HAYUMBIX U 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM
TOCTW)KEHUM (PU3UKH;

o OCO3HaHHE BaAXKHOCTH MOPAJIbHO--3TUYECKUX ITPUHIIUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

a BOCIIPHUATHE  OCTETUYECKUX  KauecTB  (U3MYECKOM  HayKu:  eg

TapMOHUYHOTO TOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH; 4)
HEHHOCTH HAYYHOT' O MO3HAHUSA:

O OCO3HaHWE IIEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
II03HAHHUSI MHUpPA, OCHOBBI PA3BUTHUSA TEXHOJIOTMH, BAXKHEHIIEW COCTABIAIOLIEH
KYJbTYpBHI;

a pa3BUTHE HAYyYHOU JIF0OO03HATENILHOCTH, HHTEPECa K MCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;

S)  ¢opmupoBaHMsA KYJbTYpPbl 310POBbSl H IMOLMOHAJIBHOIO
Os1aromoJryuust:

O OCO3HaHWE LIEHHOCTU Oe30macHoro o0pa3za KU3HU B COBPEMEHHOM

TEXHOJOITMYCCKOM MHUPE, BAXHOCTHU IIpaBUJI 0e30macHOTO IHOBCACHUA Ha



TpPaHCIIOPTE, HAa JOpOTax, C AJICKTPUYECKUM U TEIUIOBBIM OO0OpPYJAOBAHHEM B
JOMAIIIHUX YCIIOBUSAX;

a c(OpMUPOBAHHOCTh HaBbIKAa peQIIeKCHH, MPU3HAHHE CBOETrO MpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeka; 6) TpyA0BOro BOCIUTAHUS:
d aKTUBHOE Y4YacTHE B PEIICHHUU IMPAKTUUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHu3aluu, TOpoAa, Kpas) TEXHOJOTUYECKOM U
COLIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIEe U (PU3UUECKHX
3HaHUM;

O MHTEpEC K TNPaKTUUYECKOMY H3yYeHHIO mpodeccuid, CBSA3aHHBIX C
(bU3UKOI; 7) IKOJOTHYECKOr0o BOCIIUTAHMS

o OpHUEHTAlMs Ha IPUMEHEHUE (PU3NYECKUX 3HAHUU AJIs pelleHus 3aja4d B
00JIaCTH OKpy)Karoleh cpeapl, IJIaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCIEACTBUAN JIJI1 OKPYKAIOIIEW CPEJIbI;

a OCO3HaHME TJI00ATILHOTO XapaKkTepa YKOJIOTHYECKUX POoOIeM U myTeu ux
pelieHus;

8) ajanTauuu K M3MEHANIUMCS YCJIOBUSIM COIMAILHONW M MPUPOIHOI
cpeabl:

O NOTPeOHOCTh BO B3aWMOJICHCTBUU TPU BBITIOJHEHHH HCCICIOBAHUM M
MPOEKTOB (PU3MUECKON HAMPaBIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUIM
IpYTHX;

g ITOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4€epe3
MIPAKTUYECKYIO IESITENBHOCTB;

a noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMyIUpOBaTh HWIEHU, TOHATHSA, THUMIOTE3bl O (U3HYECKUX OO0BEKTaX u
SIBJICHUSIX

O OCO3HaHME Je(UIIMTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B
obOnactu GU3UKY;

O IJIJAHUPOBAHKUE CBOETO PA3BHTHS B MPHOOPETEHHHM HOBBIX (PHU3HYECCKUX
3HAHUM;
O CTPEMJICHUE AaHAJIM3UPOBATH M BBISBJIATH B3aUMOCBSI3M  TIPHUPOJIbI,

00111ecTBa U PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHMIA;

O OLICHKA CBOMX JICMCTBHUM C YYETOM BIIMSHHUSA HA OKPYXAKOIUIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICICTBUN.



METAINIPEAMETHBIE PE3YJIbTATBI

B pesynpTare ocBOEHHUS MpOrpamMMbl MO (HU3UKE HA YPOBHE OCHOBHOTO
obmero  oOpasoBanusi y  oOydaromerocs  OyayT  chopmupoBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIIOYAIOIITUE MO03HABaTENIbHbIC
yHUBEpCalibHble yueOHble JAEWCTBUS, KOMMYHHUKATHBHBIC YHHUBEPCAJIbHBIC
yueOHbIE ACHCTBUS, PETYIATUBHBIC YHUBEPCAbHbBIC YUeOHBIC TEHCTBUS.

Ilo3naBaTe/ibLHBIE YHuUBEpPCAJIbHLIC yqeﬁﬂme I[eﬁCTBHﬂ

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SBJICHHN);
yCTaHABIWBATh CYIIECTBCHHBI TNpHU3HAK KIaCCU(UKAIIMU, OCHOBAHUS IS
0000IIIeHNs] W CpaBHEHUS; BBISBISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpuBaeMbIX (pakTax, ITaHHBIX W HAOMIOMCHMSIX, OTHOCAIIUXCS K
(GU3NMYECKUM  SBJICHUSM, BBISABISITH TNPUYUHHO--CIEJACTBEHHBIC CBSI3H IPHU
U3y4eHUH (U3MYECKUX SIBJICHUM MW  TPOLECCOB, JENaTh BBIBOJBI C
UCIIOJIb30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOYEHHUH, BBIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3UYCCKUX BEIMYHH, CAaMOCTOSATEIHLHO BBIOUPATH
croco® pemieHust ydyeOHOM (u3nMyecko 3agauu  (CpaBHEHHME HECKOJIbKHUX
BApUAHTOB  pelIieHus, BBIOOp HauOoyiee TOAXOMAAIMIETO C  Yy4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaregbcKue 1eHCTBUA:
UCIIOJb30BaTh BOMNPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HAHUS;
MPOBOJIUTh IO CAMOCTOSITEILHO COCTABICHHOMY IUJIaHY OIBIT, HECIOKHBIN
(bU3UYECKUI SKCIIEPUMEHT, HEOOJIbIlIoe UCCIeA0oBaHNEe (DU3UUYECKOTO SBIICHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(OPMAIUIO, TIOJIYYCHHYIO B
XO0JIe WCCJENOBAHMS WM HKCIIEPUMEHTA; CaMOCTOSATEIHHO (OpMyIUpoBaTh
000011IeHrsT U BBIBOJIBI O pe3yJibTaTaM MPOBEIEHHOTO HAOJIOJICHMS, OIBITa,
UCCIICIOBAHMS;  MPOTHO3UPOBATH  BO3MOXKHOE  JlalibHEIlIEe  pa3BUTHE
(u3HUEeCKNX MPOIIECCOB, & TAK)KE BBIABUTATH MPEIIOJIOKEHUS 00 UX Pa3BUTHH
B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

Pabora c undopmanueii:
MPUMEHSTh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBHl M 3alpoChl MpPHU IOUCKE U
orObope uH(OpMaUU WIM JaHHBIX C Y4ETOM NPEIJIOKEHHONW Yy4yeOHOM
dbu3uYecKor 3aa4uu; aHATM3UPOBATh, CACTEMATU3UPOBATh U UHTEPIIPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U OPM IPEICTABICHHUS,



CaMOCTOSITENIbHO ~ BBHIOMpATh  ONTHUMAJIbHYIO bopmy pECTaBICHUS
MH(QOPMALIUU U WLTIOCTPUPOBATH pelIaeMbIe 3aJ]aui HECTIOKHBIMHI CXEMaMH,
JauarpaMMmamu, HHOM rpadukoi U uX KOMOMHAIIMSMH.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE yueOHbIe 1eiicTBUS:

B X0JI¢ 00CYKJIeH!s y4eOHOTO MaTepuraia, pe3yabTaToB JJab0paTOPHBIX paboT 1
MIPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMBbI U BHICKA3bIBATh
UJieu, HalleJICHHBIe Ha pelIeHue 33Ja4l U MOoJJepKaHue OJaroenareIbHOCTH
OOIIEHUS; COMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSAMH IPYTUX Y4aCTHHKOB
auanora, oOHapyXHBaTh pa3MYHe€ M CXOJCTBO TO3MIHUN; BBIPAXKATh CBOIO
TOUKY 3pEHHSI B YCTHBIX U MIHCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIIATH PE3YIbTATHI BHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCiepuMeHTa, UCCIIEIOBaHMsI, TIPOEKTa); IOHUMAaTb M  HCIIOJIb30BAThH
OPEUMYIIECTBA KOMaHJHOW W HWHAMBUAYAJIbHONM pabOThl MpU pEIIEHUU
KOHKPETHOM  (U3Mveckoil mpoOiembl; NPUHUMATh €I  COBMECTHOM
JESTeNIbHOCTH, OPTaHNU30BbIBATh JCHCTBUS MO €€ JOCTIKEHHUIO: PACTIPEACIATh
poJu, 0OCYXJaTh MPOLECChl U Pe3yJbTaThl COBMECTHOM pPabOThI, 0000IIATh
MHEHHUSI HECKOJIbKMX JIIOJIeH; BBIIOJHATH CBOIO YacTh pabOThl, JOCTUTas
KaueCTBEHHOTO pe3yJibTaTa MO0 CBOEMY HAIMpPaBICHHUIO M KOOPAWHUPYS CBOU
JCUCTBHS C APYTMMHU YJICHAMHU KOMAaHIbI, OIICHUBATh KAYECTBO CBOETO BKIJIAJIa B
OO MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIbHO C(HOPMYJINPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSI.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH TIPOOJIEMbl B JKM3HEHHBIX U YUYEOHBIX CUTYAIUSX, TPEOYIOMMX st
penieHus GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCSA B Pa3MYHBIX  MOJAXOJaX  MPUHATUS  pelIeHUM
(MHOUBHIYyaTbHOE, MPUHATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUM
rpynmnoi);

CaMOCTOSITEJIbHO COCTABJISATh QJITOPUTM peIIeHHs (PU3MUEeCKON 3agadyu Wiu
IJlaHa HCCICIOBAHUS C YYETOM HMEIOIIUXCA PECYpCcoOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh MpEiaracMble BapUaHThl PEIICHUM; AenaTh
BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMU U TIPEJiarath IjiaH €€ U3MEHEHUS;
OOBSICHATH MPUYUHBI JTIOCTHKEHUSI (HETOCTHXKEHUS ) pe3yJbTaToB



NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHCIE€ B XOJ BBIMOJIHEHUS
(Gu3HUecKOro MCCIeOBaHUSl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBLCTB,
MU3MEHUBIINXCSA CUTyallul, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;
OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa I[N U YCIOBUSIM;

CTaBUTh ce0si Ha MECTO JPYTroro 4ejoBeKa B XOJie CIOpa WM JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JPYrOro; MpU3HABATh
CBOE MPaBO Ha OMIMOKY MPH PENICHNH (HU3UYESCKUX 3371a4 WM B YTBEPIKICHUIX
Ha Hay4YHbIE TEMBI U TAKOE 7K€ MIPABO APYTOro.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOydenus B 7 KJjacce NpeIMETHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:
UCIIOJIb30BaTh TMOHATHSA: (PU3NUYECKHE U XUMHYECKUE SBJICHUS, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJCNb, THIOTE3a, €IUHUIBI (U3NYECKUX BEIMYHUH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSHUSI BElIeCTBa (TBEPAOE, KUJKOE, ra3000pa3Hoe),
MEXaHMUYECKOE ABWKECHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIUMHEWHOE),
TpaeKTOpHUsl, paBHOJIEUCTBYIOIIAsA Cuiia, nedopmanius (yrpyras, miacTudecKas),
HEBECOMOCTh, COOOMIAIONIMECS COCYIbl;, pa3iauyarh sBiaeHUsS (auddysus,
TEIJIOBOE  JIBMXKEHHWE  4YacTUIl  BEIIECTBA, PABHOMEPHOE  JIBIXKCHHE,
HEPAaBHOMEPHOE JIBMIKCHHUE, HWHEPIUsA, B3aUMOJICUCTBUE TEJ, pPaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHON OCBIO BpalECHHUs, IIepeada JaBJIeHUs TBEPAbIMU
TeJaMU, >KUJKOCTSIMHU M Ta3aMu, aTMocepHOe AaBjeHUE, IJIaBaHUE TeT,
MIpEeBpaIlEHUs] MEXaHUYECKOM SHEPTUH) TIO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JIECMOHCTPHUPYIOIIMX JaHHOE (HU3UYECKOE SIBJICHUC;
pacrio3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3WUYECKUX SBJICHUH B OKPYKAIOIIEM
MHUpe, B TOM uuciie (U3nuecKue sSBJICHUS B MPUPOE: MPUMEPHI JABUKEHUS C
pPa3JIMYHBIMUA CKOPOCTAMHU B KMBOM W HEXKHUBOW NPUPOJE, HCHCTBUE CHUIIBI
TPEHUS B MPUPOJAC M TEXHUKE, BIUSHUE aTMOC(EPHOro IaBJICHHS Ha JKUBOM
OpraHu3M, IUTaBaHHE PBIO, phIYard B TeJIE YeIOBEKa, MPH ITOM IIEPECBOJUTH
MPAKTUYECKYIO 33/1a4y B YU4E€OHYIO, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA
(npu3Haku) (HU3NYECKUX SIBJICHUM; OMUCHIBATH HM3yUYCHHBIE CBOICTBA TEI U
dusnueckue SBIEHUS, HUCIONB3ys (U3MYECKHE BEIWYMHBI (Macca, 00BEM,
IJIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJa
YIOPYTrOCTH, CHJIA TSKECTH, BEC Teja, Cuila TPEHUs, AaBleHue (TBEPAOrO Tena,
KUIKOCTH, Ta3a), BHITAIKUBAIONIAS CUJIA, MEXaHMUYECKas paboTa, MOIIHOCTb,



MJIEYO CHJIbI, MOMEHT CHJIbI, KO3(DPHUIIMEHT MOJNIE3HOr0 AEHCTBUS MEXaHU3MOB,
KMHETUYEeCKass M TMOTCHIMaldbHAsg »JHEPrusi), MNpU ONUCAHUM TPABUIBHO
TPaKkTOBaTh (PU3NYECKUU CMBICI HMCIOJIB3YEMbIX BEJIUYMH, UX O0O3HAUCHUS U
eAVHUIBI (PU3MYECKUX BEIIMYUH, HAXOAUTH (DOPMYJIIbI, CBS3BIBAIOIIUE JTAHHYIO
(GU3HYECKYI0 BETUYMHY C APYTUMHU BEIMYNHAMU, CTPOUTH TpaUKN U3ydEeHHBIX
3aBHCHUMOCTEH (PU3MYECKHMX BENUYMH; XapaKTepu30BaTh CBOWCTBa  Ted,
(du3nueckue SBJICHUS U MPOIECCHI, UCIONb3Ys MpaBUia CIOXKEHUs cuil (BIOJIb
OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna, HpPaBUIIO
paBHOBecHsl pbluara (05I0Ka), «30J0TO€ TPABHIO» MEXaHUKH, 3aKOH
COXpAaHEHMS MEXAaHMYECKOM DHHEPIWMM, MNpH OTOM JaBaTh CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa M 3alHUChIBaTh €r0 MAaTeMaTHYeCKOE BBIPAKEHMUE;
OOBSACHSATH (PU3UUYECKUE SIBJICHUS, TPOIECCHl U CBOMCTBA TeJl, B TOM YKCIIEC U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh
MIPUYUHHO--CJICICTBEHHbBIEC CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOrMYeCcKHUX
miaroB ¢ omnopod Ha 1-2 uU3y4YEeHHBIX CBOWCTBA (DUBUYECKUX SIBICHUH,
(¢u3MUecKX 3aKOHA WIM 3aKOHOMEPHOCTH; peliaTh pacu€THble 3a1adu B 1-2
NEUCTBUSA, WCIONb3Ysl 3aKOHBI M (OpMyJbl, CBA3bIBAIOIIUE (DU3UUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUs 3aJa4M 3aIlMCHIBATh KPATKOE YCIOBHE,
MOJICTAaBNIATh (PU3MYECKUe BENUYMHBI B (HOPMYJBI U TPOBOJIUTH PACUETHI,
HAXOJUTh CIIPABOYHBIC JTAHHBIC, HEOOXOAUMBIC JIJIs PElIeHUs 3aa4, OlICHUBATh
PEATUCTUYHOCTh  TMOJYYEHHOM  (U3MYECKON  BENWYMHBI, Pacro3HaBaTh
pO0IeMBbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIU (PU3NYECKHX METOJIOB, B
OTHMCAHUM UCCIICIOBAHUS BBIICISATH MIPOBEPSIEMOE MPEANOIoKeHrne (TUMOTe3Y),
paszinyaTth ¥ UHTEPIPETUPOBATH MOTYUYCHHBIH Pe3yJbTaT, HAXOJIUTh OIIMOKHU B
XOJ€ OmbITa, JAeNaTh BBIBOABI MO €ro pe3yjbTaTaMm; MPOBOJIWUTH OMBITHI IO
HAOMIONCHUIO  (PU3MYECKHX SBIEHUW Wid (U3UYECKUX CBOWCTB  TEI:
dbopMynMpoBaTh MPOBEPSiEMbIE TMPEIIONIOKEHUS, COOMpPATh YCTAaHOBKY U3
PEAJIOKEHHOTO O0OpYAOBaHMS, 3aMKMCHIBATH XOJ ONbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATH MPSAMbBIE W3MEPECHHS PACCTOSHUS, BPEMEHHU, MACChl Tela, 00béMa,
CUJIBI U TEMITEPATyphl C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB,
3aMuChiBaTh IMOKa3aHWs MPUOOPOB ¢ YYE€TOM 3aJaHHOM  aOCOIIOTHOM
MOTPEMIHOCTH W3MEPEHUM; IMPOBOJUTH MCCIECIOBAHUE 3aBUCUMOCTH OJHOU
¢u3HUecKoil BEIMYMHBI OT JPYrOM C HCIOJIH30BAHHUEM TMPSIMBIX H3MEPECHHIMA
(3aBUCUMOCTU MYTH PAaBHOMEPHO JBIIKYIIErOCs Tejia OT BPEMEHU JIBUKEHUS
Tela, CHWJIBI TPEHHsS CKOJRKEHHS OT Beca Tela, KadecTBa 0OpabOTKu
MOBEPXHOCTEH TE1 W  HE3aBUCHUMOCTH CHJIBI TPEHUS OT  IUIOIIAAH



COTPUKOCHOBEHUS TN, CHJIBl YIOPYrOCTH OT Y/UIMHEHHUS TPY>KUHBI,
BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YACTH Tella U OT IJIOTHOCTHU
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT INIyOHHBI, HA KOTOPYIO
HOTPYKEHO TEeJo, YCIOBMM IUIaBaHWs TeJ, YCJIOBUN paBHOBECUs phlyara M
OJIOKOB), y4acTBOBaTh B IJIAHHUPOBAHUHM Y4YEOHOIO HCCIENOBaHUS, COOMpATh
YCTAaHOBKY M BBINOJHATH HW3MEpPEHUs, Cjeays Mpeaso)KEHHOMY IUIaHy,
(uKCcHUpOBaTh PE3yJabTaThl MOJYYEHHOW 3aBHCUMOCTH (PU3MUECKHX BEIMYUH B
BUJIE MPEJIOKEHHBIX TAOMUL U TrpaUKOB, JEJaTh BBIBOABI 10 pE3yJIbTaTaM
WCCJICIOBaHMs; IMPOBOJUTh KOCBEHHBIE H3MEpeHHs] (U3MYECKUX BEITUYUH
(TUTOTHOCTH BEIIECTBA JKUJIKOCTH M TBEPIOTO TeNa, CUila TPEHHUS CKOIBKEHUS,
JaBJICHUE BO3/yXa, BBITAJIKMBAIOIIAS CUJa, ACHCTBYIOLIas HA MOTPYXKEHHOE B
AKHUJIKOCTb TeJI0, KOA()(UIIMEHT MOJIE3HOTO JEHCTBUS  MPOCTHIX
MEXaHHU3MOB), Cleqys IPEATIOKEHHON  WHCTPYKIIUU: npu
BBITIOJTHEHUH M3MEpPEHN coOupaTh SKCIEPUMEHTAIBLHYIO YCTaHOBKY U
BBIUMCIIATh 3HAYEHHE HMCKOMOW BEJIMYHMHBI; COOJIIO/AaTh MpaBUila TEXHUKU
Oe3omacHocTH mpu paboTe ¢ 1a0OpaTOpHBIM OOOpPYIOBAaHUEM; YKa3bIBATh
MIPUHIIAIIBI IEUCTBUS MPHOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETD, COOOIIAIOIINECS  COCYIBI, OapoMmeTp, pbluar,
HOJBWXHBIA U HEMOJBMXHBINA OJIOK, HAKJIIOHHAsI IJIOCKOCTb; XapaKTepru30BaTh
OPUHLUIBL JEHCTBUSI W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OTOpOM Ha UX omHucaHus (B TOM dYHCIE: TOIIMITHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THUJIPABINYECKUN Npecc, MAHOMETpP, BBICOTOMEp, MOPIIHEBOMN
HAacoc, apeoMeTp), MCIOJIb3ysl 3HaHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUNA WU
HeoOXoauMbIe (U3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH; MPUBOAUTH TPUMEPHI
(HaxoguTh WHGOPMAIMIO O TMpUMEpax) MPaKTUYECKOrO0 MCIOJb30BaHUS
¢u3nUecKuX 3HAHUW B TTOBCEAHEBHOM KU3HU JJIsi 0OecrieueHusi 6e30macHOCTU
npu oOpalieHuu ¢ NpudopaMu U TEXHUYECKHMMM YCTPONCTBAMH, COXpPaHEHUS
3JIOPOBBSI M COOJIOACHUS HOPM SKOJOTHUYECKOTO IMOBEACHHS B OKpY’KaroIIEH
cpene;

OCYIIECTBIISAITH OTOOP UCTOYHUKOB MHOpMaIu B IHTepHETE B COOTBETCTBUU C
3aJJaHHBIM MTOVICKOBBIM 3alPOCOM, Ha OCHOBE UMEIONTNXCS 3HAHUN U MyTEM
CPaBHEHHUS Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH()OPMAIINIO, KOTOpas SBISETCS
MPOTUBOPEUMBON UM MOXKET OBITh HEAOCTOBEPHOIL; UCIOIB30BATh MPU
BBITIOJTHEHUH YUEOHBIX 3aJaHUI HAyYHO--TIOMYJSIPHYIO JINTEPATypy
(du3znyecKoro coaepxKaHusl, ClipaBOYHbIE MAaTEPUAIIBI, PECYPCHI CETU

WuTepHer, BIaaeTh npuéMaMd KOHCIIEKTUPOBaHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIEC U YCTHBIE COOOIICHHSI HA OCHOBE
2—-3 UCTOYHUKOB UH(POpMaAIUU (HU3UIECKOTO COJIEPKAHMS, B TOM YHUCIIE
myOJIMYHO JIeTaTh KPaTKUE COOOIICHUS O pe3yIbTaTax MPOEKTOB WIIH YUeOHBIX
UCCIIEAOBAHUM, IIPY 3TOM I'PAMOTHO HUCIIOJIb30BaTh U3yUYCHHBIN MMOHSITUINHBII
anmapart Kypca (GU3HUKH, COPOBOKIATh BHICTYINICHUE MPE3EHTAIIUEH; IpU
BBITIOJIHEHUU YUYE€OHBIX MPOEKTOB U UCCIIEIOBAHUN paclpeiesTh 00I3aHHOCTH
B IPYIIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33Jla4aMU, CIIEIUTh 32
BBITIOJIHEHUEM I1JIaHa ICUCTBUH, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATEIbHOCTh IPYMIIbl, BRICTPABATh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
YUHUTHIBas MHEHUE OKPYKAIOLIUX.

K koniy oOydenuss B 8 kjiacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMNXCSI YMEHUM:
WCIIOJB30BaTh TMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE H
amop(dHbIe Tella, HACHIICHHBIM M HEHACHIIICHHBIA Map, BJIAXKHOCTh BO3/1yXa,
TeMmrepaTrypa, BHYTPEHHSSI SHEprus, TEIUIOBOM JBUraTellb, 3JIEMEHTApPHBIN
ANEKTPUYECKUIN 3apsii, DJIEKTPUUYECKOE I0JI€, MPOBOAHUKH M IUAJIEKTPUKH,
NOCTOSIHHBIM 3JIEKTPUYECKUN TOK, MArHUTHOE TOJI€; pa3JinyaTh SIBJIICHHS
(TemyioBoe paclIMpEeHUE U CKaTue, TeIuvlonepenada, TEIJIOBOE pPaBHOBECHE,
CMauyvBaHue, KanuWUISIpHBIC SIBIICHHS, WCIAPEHHE, KOHJICHCAIlUs, IJIABJICHUE,
KpUCTaJUIU3alus (oTBEpaEBaHuUE), KUIICHHUE, Temionepeaaya
(TEenJIOMpOBOJHOCTh,  KOHBEKUHMS,  W3JIYYEHHE),  DJIEKTpU3alus  Tell,
B3aMMOJCHUCTBUE 3apsiloB, JCUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBUE MAarHuUTOB, JCHCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM, D3JICKTPOMarHUTHAas WHAYKLHSA) 10 ONUCAHUIO HX
XapaKTepHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
dbu3uYecKoe SIBJICHWE, pPACMO3HABATh MPOSIBICHUE HW3YYEHHBIX (DU3NUECKUX
SIBJICHUW B OKPY>KaIOIIEM MHUpPE, B TOM YHCIe (PU3MUECKUE SBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSKEHUE U KaWJUISIPHBIC SBJICHUSI B MIPUPOJIC, KPUCTAIIIBI B
npupoae, wu3nydenue ConHia, 3amep3aHue BOJAOEMOB, MOPCKHE OpHU3bI,
oOpa3oBaHHE POCHI, TymaHa, UHES, CHEra, OJJICKTPUYECKUE SBJICHUS B
atMocdepe, DIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TM0Jie 3eMIIH,
Jpei¢ TOJIOCOB, POJIb MAarHUTHOTO TIOJS JIJIS KU3HM Ha 3emiie, TMOJSPHOE
CUSIHUE, TIPU 3TOM TMEPEBOJIUTH MPAKTUYECKYIO 3a/lady B Y4eOHYIO, BBIACISTH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUN;

OMKCHIBATh W3YYEHHBIE CBOWCTBA Tl W (DU3UYECKUE SBICHUS, HCIIOIb3YS
¢u3nueckue BEIMYMUHBI (TeMIeparypa, BHYTPEHHSS SHEPTus, KOJUYECTBO



TEIJIOTHI, y/AENbHAs TEIUIOEMKOCTh BELIECTBA, YJAEJIbHAS TEIUIOTa IUIABJICHUS,
yaenpHas TeIIoTa MapooOpa3oBaHMWs, yAelbHAas TEIJIOTa CrOpaHus TOIUIMBA,
KO3 (DUIIMEHT TMOJE3HOro JCHCTBUSA TEIJIOBOM MAIIMHBI, OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3/lyXa, OJJICKTPUYECKUN 3apsij, cujla ToKa, DJIEKTPUUYECKOE
HaIlpSOKEHUE, COMPOTHUBJIEHUE IMPOBOAHUKA, YAEIBHOE COMNPOTUBIICHUE
BEILIECTBA, pabdOoTa M MOIIHOCTh BJIEKTPUYECKOTO TOKa), IMPU ONUCAHUU
OpaBUWIBHO TPAKTOBaTh (PU3MYECKUA CMBICI HCHOJB3YEMbIX  BEIUYMH,
o003HaueHUs W €AUHMIBI (U3UYECKUX BEJIWYWH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTh TpaUKKM U3YYEHHBIX 3aBUCUMOCTEM  (PU3NYECKHX  BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBJICHUS U MPOLIECCHI, UCIOIB3YS
OCHOBHBIE IIOJIOXKEHHUSI  MOJIEKYJISIPHO--KMHETUYECKOM TEOPHUHM  CTPOCHMS
BEILIECTBA, MPHUHIIMII CYNEPIIO3UIINH TOJIEH (HAa KaUeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMs 3apsAna, 3akoH Oma mma ydacTka nenu, 3akoH J[xoynsa—JIenna,
3aKOH COXPAaHEHHUs SHEPruM, NpPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHa M 3alUChIBaTh €ro MaTeMaTHYeCKOE BBIPAKEHHE; OOBICHATH
(u3ruecKre Mpouecchl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE CUTyalUl
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUYMHHO-CIIECCTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB ¢ omnopod Ha 1-2
U3YUYEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUN, (QPU3NYECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEW; pelaTh pacu€THbIE 3aJadyd B 2—3 JEHCTBUS, HCIOJIb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHaJIn3a
YCIJIOBHS 3a/1a4M 3alMChIBATh KPATKOE YCJIOBHE, BBIABIISITH HEOCTATOK JAHHBIX
JUISL pellieHus 3a7a4yd, BBIOMpaTh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIEC IS €€
peuieHusi, MNpPOBOAUTH pPacu€Thl M CpPaBHUBATh IOJYYEHHOE 3HAYEHUE
(¢u3nyecKkoil BEJIWYMHBI C W3BECTHBIMU JAHHBIMH; paclo3HaBaTh MPOOJIEMBI,
KOTOpbIE€ MOXHO pPEHIUTh MpPU MOMOLIM (PU3HUECKUX METOJIOB, HCHOJb3Ys
OMKCaHUE WUCCIEAOBAHMS, BBIJCISTH IPOBEPSEMOE MPEANOI0KEHNUE, OLIEHUBATh
MIPaBUJILHOCTB MOPSIKA MPOBEACHUS UCCIIEI0BAaHUs, JEIATh BHIBOJBI;

MIPOBOJIUTH OTBITHI TIO HAOMIOACHUIO (PU3NUYECKHUX SBICHUN WU (PU3MUECKHUX
CBOMCTB Tell (KanWJUIAPHBIE SBJICHMS, 3aBUCUMOCTb JaBJIEHUS BO3AyXa OT €ro
00bEMa, TemMmeparypbl, CKOPOCTH MpOLEcca OCTHIBAHUS W HArpeBaHUs IPHU
M3JIyYEHUHM OT LBETAa M3JIydarollel (MOIIONAroIe) MOBEPXHOCTH, CKOPOCTh
WCIIApEHUs1 BOABI OT TEMIEPATYpPbl KUAKOCTH M IUIOIIAAU €€ MOBEPXHOCTH,
ANEeKTpU3alusd  Tel U B3aUMOJCHCTBUE  DBJEKTPUUYECKUX  3apsJiOB,
B3aUMOJICHCTBUE NOCTOSHHBIX MarHUTOB, BU3yalM3alWs MarHUTHBIX MOJEH
ITOCTOSIHHBIX MAarHUTOB, JACMCTBUS MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM,



CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENI NOCTOSHHOIO TOKA):
GopMynupOBaTh MPOBEPSEMBbIE MPEANOJIIOKEHUs, CcOOUpaTh YCTaHOBKY U3
PENJIOKEHHOTO0 000pYy/IOBaHMS, OIUCHIBATH XOJI OMNbITa U (HOPMYIUPOBATH
BBIBOJIbI; BBIMIOJIHATH IIPSIMbIE HW3MEPEHUS TEMIEPaTypbl, OTHOCHTEIbHOU
BJI&KHOCTH BO3/yXa, CHJIbI TOKA, HAIIPSDKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
MpuOOPOB W JAaTYMKOB (PU3WYECKUX BEJIWYMH, CPAaBHUBATh PE3YJIbTATHI
U3MepeHud ¢ ydE€ToM 3aJaHHON aOCOIIOTHOM TOTPEIIHOCTH; IPOBOAUTH
UCCJICIOBAHUE 3aBUCHUMOCTH OJHOM (DU3MYECKON BEIMYMUHBI OT JIPYroil c
HCIIOJIb30BAaHUEM  MPAMBIX  WU3MEPEHHH  (3aBHCHUMOCTb  CONPOTHBJIECHUS
MIPOBOAHUKA OT €ro JUIMHBI, IUIOIIAMNA IONEPEYHOTO CEYEHHS] U YIEIBHOIO
CONPOTUBJICHUS BEIIECTBA IMPOBOJHUKA, CHJBI TOKAa, MAYLIETO 4Yepe3
IPOBOJHUK, oT HaIpsKEHUS Ha IIPOBOJIHUKE, UCCJIEIOBAHNE
MOCJIEIOBATEIbHOTO M MApajuleJIbHOIO  COEIUHEHUH  MPOBOJHHMKOB):
IJJAHUPOBATH UCCJENOBAHHUE, COOMpPaTh YCTAHOBKY W BBINOJHATH M3MEPEHUS,
cienysi TPEMIOKEHHOMY IUJIaHy, (UKCHUpPOBATH pPE3yJIbTaThl IMOJYyYEHHOMN
3aBUCUMOCTH B BHJI€ TaOJUIl M Tpa(UKOB, JeJaTh BBIBOJBI MO pe3yjibTaTam
MCCJIEIOBAHMS; MPOBOAUTH KOCBEHHBIE HU3MEpPEHUS (DU3UUECKUX BEIUYUH
(ynenbHast TEIUIOEMKOCTH BEILIECTBA, CONPOTUBIEHUE NPOBOAHUKA, paboTa U
MOIIIHOCTh  3JIEKTPUYECKOTO TOKa): IJIAaHUPOBAaTh H3MEpPEHUs, CoOMpaTth
AKCIEPUMEHTAIIbHYI0 YCTAHOBKY, CJEAYys MPEIJIOKEHHON WHCTPYKIUU, H
BBIYKCIIATh 3HAUYEHUE BEIMYMHBI; COOMIOIATh MpPaBUJIa TEXHUKU O€30MacCHOCTU
npu pabote ¢ J1abOpaTOpHBIM O00OPYIOBAHUEM; XAPAKTEPU30BATh MPUHIIUIIBI
JIEUCTBUSA M3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOWCTB C OMOPOW Ha MX
onucaHus (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JOMOB, TMIPOMETp, MapoBas
TypOWHA, aMIepMeTp, BOJBTMETP, CYETUYMK JJIEKTPUYECKON  3HEprum,
ANIEKTPOOCBETUTENbHBIE ~ TPHOOPHI,  HarpeBaTebHBIC  AIECKTPOTPUOOPHI
(mpumepsl), DIEKTPUYECKUE IIPEIOXPAHUTEIH, 3JIEKTPOMArHuT,
ANEKTPOJBUTATENb IOCTOSIHHOTO TOKA), MCIHOJIb3ysd 3HAaHHUS O CBOMCTBax
¢u3nueckux SBICHUM UM HEOOXOoauMble (U3MUECKHME 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPUTEIbHBIE TTPUOOPHI
[0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (GKHIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOTI,
pEeoCTaT), COCTaBIIATh CXEMbl AJIEKTPUUECKUX LENeH C MOCIeN0BaTEIbHBIM U
napajuieIbHBIM COCIUHEHUEM SJIEMEHTOB, pa3jinyas YCJIOBHBIC O0O3HAYCHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

MPUBOJAUTH MPUMEPHI (HAXOAUTh WH(POPMAIUIO O TMPUMEpPax) MPaAKTUYECKOTO
MCIIOJIb30BaHUs (PU3UUECKUX 3HAHHUM B MOBCEIHEBHOM KU3HU I 00eCIeueHUs



0€30MacHOCTH MPHU OOpaIIeHUH C MPUOOpPaMH U TEXHUYECKUMHU YCTPOHUCTBAMH,
COXPAaHEHHUs 37I0POBbS U COOJIOACHHUS HOPM DKOJOTHYECKOTO TOBEACHHS B
OKpYXXaloIlled cpene; OCYLIECTBIATh MOUCK HH(popManuu (HU3HUECKOTro
conepkaHus B MIHTepHeTe, HA OCHOBE MMEIOLIUXCS 3HAHUI U IyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACIATH HMH(OpPMAIHMIO, KOTOpas SBIAETCS
MPOTUBOPEUMBOM WM MOXET OBITh HEIOCTOBEPHOW; HCIOJB30BAaTh TIpU
BBIMIOJJHEHMH  Y4E€OHBIX  3aJaHUl  HAY4YHO--IOMYJSIPHYIO  JIUTEpaTypy
(uznyeckoro coaep:kaHus, CIpaBOYHbIE MAaTepHaJIbI, pecypchl cetu HTepHer,
BJIQ/IETh MPpUEMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBanHus WH(GOpMaLUU
13 OJHOW 3HAKOBOM CHCTEMBI B JPYI'YIO; CO3[1aBaTh COOCTBEHHBIE MHUCHbMEHHbBIE
U KpaTKue YCTHbIE cooOleHus, o0oOmas HH(OpPMALNUI0O U3 HECKOJIBKUX
UCTOYHUKOB (PU3NYECKOTO COAEPKAHMSI, B TOM YHUCIIE MyOIMYHO MPEACTABIAThH
pe3ynbTaThl MPOCKTHOW WM HCCIEAOBATEIbCKOW NIEATEIHHOCTH, MPU ITOM
IPaMOTHO HCIOJb30BATh W3YYEHHBI MOHATHUWHBIA amnmapar Kypca (U3UKH,
COMPOBOXAATh BBICTYIUIEHWE MPE3CHTAllMEd; MpU BBINOJIHEHUU Y4E€OHBIX
IPOEKTOB U HCCIEAOBaHUN (PU3MUECKUX MPOIIECCOB PacHpeaeiiTh 00I3aHHOCTU
B Tpynme B COOTBETCTBUM C IIOCTABICHHBIMH 33/Ja4aMH, CIEIUTh 3a
BBHITIOJTHEHUEM TIJIaHA JACHCTBHI M KOPPEKTUPOBATH €T0, aJeKBaTHO OIICHHWBATH
COOCTBEHHBIN BKJIaJ B J€ATEIBHOCTh IPYIIbI, BHICTPAUBATh KOMMYHHUKATUBHOE
B3aUMOJENCTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xonimy oOyuenus B 9 kJjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCSI YMEHUM:
HCTIOJB30BaTh MOHATHUS: CUCTEMa OTCUéTa, MaTephalibHash TOYKA, TPACKTOPHS,
OTHOCUTEILHOCTh ~ MEXaHWYECKOTO  JBIKEHHs, Jedopmanus  (ympyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb H
neperpy3ku, IEHTP TSDKECTH, aOCOMIOTHO TBEPAOE TENO, IEHTP THKECTH
TBEPJIOrO TeJla, pPaBHOBECHE, MEXaHWYECKHE KOJeOaHUs W BOJHBI, 3BYK,
uHpa3ByK W YIBTPa3BYK,  JJICKTPOMAarHWUTHBIE  BOJHBI,  IIIKaja
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JAITBHO30PKOCTb, CIIEKTPHI
UCIIyCKaHUs W TOIJIOUIeHus], albda-, OeTa- U ramMma-u3IydeHus, H30TOIIbI,
sICpHasl DHEPreTHKa; pas3inyarh sBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE
NPSMOJIMHEWHOE JIBU)KEHUE, PaBHOYCKOPEHHOE MPSMOJIUMHEWHOE JBHXKECHUE,
CBOOOJHOE TaJeHHWEe TeJl, PAaBHOMEPHOE [BIDKEHHWE TIO OKPYXHOCTH,
B3aUMOJICHCTBUE TeEJI, PEAKTHUBHOE JBHXKCHHE, KO0JICOATEIbHOE JBIKCHHUE
(3aTyxaroiue U BBIHYXIEHHbIC KOJI€OaHMs), PE30HAHC, BOJHOBOE IBUKCHHE,
OTPAKEHUE 3BYyKa, MPAMOJIMHENHOE paclpOCTpaHEHUE, OTPAKECHHE U
MPEJIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KECHHE



0enoro cBeTa B CHEKTP U CIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCHUSI CBETA,
€CTECTBEHHAsd pPaJAUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa
U3ITyYEHHUSI) MO OINUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUYECKOE SIBIICHUE; PACIO3HABATh MPOSBIICHUE
M3YYCHHBIX (U3NYECKUX SBICHUI B OKpyKaomeM Mupe (B TOM 4YHUCIHE
¢usnyeckue SBICHHUS B MPHUPOJAC: MPWIUBBI M OTJIMBBI, JBWKEHUE TIAHET
CoHe4HOM CHCTEMbI, pEaKTUBHOE JABUKEHUE KUBBIX OPTraHU3MOB, BOCIIPUSITHE
3BYKOB HBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHYECKHE BOJHBI, IyHAMH, 3XO,
[BETa TeJ, ONTHYECKUE SBJIICEHUA B NPUPOAE, OHOJIOTMYECKOE JACHCTBUE
BHUJIUMOT'O, YJIbTPA(QHUOIETOBOTO U PEHTI€HOBCKOTO M3JIy4€HHUI, €CTECTBEHHBIN
PaAMOAKTUBHBIN  (OH, KOCMHYECKHE JIy4d, pPaAJUOAKTHBHOE U3ITydCHUE
IPUPOJHBIX MHHEPAJIOB, JCHCTBUE PAAUOAKTUBHBIX M3IyYCHUN HA OPTraHU3M
YeJIOBEKA), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yU€OHYIO, BBIICIATh
CYIIECTBEHHbIC CBOMCTBa (MpU3HAKU) (PUIMYECKUX SIBJICHUN, OIUCHIBATH
U3yYEHHbIE CBOICTBa Tel U (PU3MYECKUE SIBJICHUS, UCIOJIb3Ys (PU3NYECKUE
BETUYUHBI (CpPEHSISI W MTHOBEHHAs CKOPOCTh Tela NpU HEPABHOMEPHOM
JBUKEHUU, YCKOPEHHE, MEPEMEILEHUE, MTyTh, YIJI0Basi CKOPOCTh, CHJIa TPEHUS,
CuJia YNpYrocTH, CUJa TSHKECTH, YCKOpEHHE CBOOOJHOIrO MaJieHHs, BEC Telna,
UMITyJIbC TeNla, MMIYJIbC CHUJIbI, MEXaHW4Yeckas paboTa U MOIIHOCTD,
NOTEHIMAJIbHASL 3HEPrusl Teja, IOAHATOrO HAJX IOBEPXHOCTBIO 3EMIIH,
MOTEHIMAIbHAS SHEPIrUsl CKATOM MNPYKUHBbI, KUHETHUYECKasi dHEPrus, MoJIHas
MEXaHW4YecKasi DJHEprusi, IepuoJl M dYacToTra KojeOaHWid, JIMHA BOJIHBI,
IPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTEJb IPEIOMIICHUS
cpenbl), TpU ONUCAHWUU TMPABWIBHO TPAKTOBATh (DU3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHHS W €IUHULBl (PU3NYECKUX BEIUYHH,
HaxXoAuTh (OPMYIbI, CBSI3BIBAIOIIUE JIAaHHYI0 (U3UYECKYIO0 BEJIUYUHY C
JIPYTUMHU  BEJIMYMHAMU, CTPOUTH TpapUKU HU3YYCHHBIX 3aBUCHMOCTEH
(M3UICCKUX BEIIMYHH,

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBICHUS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPAaHEHWs DJHEPruu, 3aKOH BCEMUPHOIO TATOTEHUsS, NPUHLUI
CYNEpIO3ULIMA CHUJI, IPUHIMUIT OTHOCHTENbHOCTH ['anunes, 3akoHbsl HbroToHAa,
3aKOH COXPAHEHUs MMIIYJbCa, 3aKOHbl OTPAXEHUS M MPETOMIICHHS CBETa,
3aKOHBI COXPAHEHMSI 3apsJ0BOTO U MACCOBOI'O YHCEI MPHU SIEPHBIX PEAKLMSIX,
Opy 3TOM JaBaTh CJOBECHYIO (OPMYJIHPOBKY 3aKOHA W 3alUCHIBATh €ro
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (pU3MUECKHE MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYaIH MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD



MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTUYECKUX
oIaroB C oOmnopo Ha 2-3 W3yYEHHBIX CBOWCTBA (PU3UYECKUX SIBJICHUI,
(Gu3MUEeCKMX 3aKOHOB WJIM 3aKOHOMEpPHOCTEH; pellaTh pacy€THBhIE 3a/layu
(omuparompecs Ha CUCTEMY M3 2-3 ypaBHEHHUMH), HCHOJb3YyS 3aKOHBI U
dbopMyIIBI, CBA3BIBAIOIINE (PH3NYECKUE BETMYMHBI: HA OCHOBE aHAIN3a YCIOBHUS
3a/layd  3alHChIBATh KPATKOE YCJIOBHE, BBIABIATh HEAOCTAIOIINE WJIU
U30bITOYHBIE JaHHbIC, BHIOUPATh 3aKOHBI U (OPMYIJbI, HEOOXOIUMBIE IS
pelIeHus, MPOBOJUTh PACUYEThl M OLICHUBATh PEATUCTUYHOCTH IMOIYYEHHOTO
3HaYeHUs] (PU3NUECKON BEIMYUHBI; PACTIO3HABATH MPOOJIEMBI, KOTOPHIE MOXKHO
pemuTh TpH TOMOIM  (U3MYECKUX METOJOB, WCIOJB3YsS OMHCAHHE
UCCIIEJIOBaHUSI,  BBIACISATH  MPOBEPSIEMOE  MPEANOIOKEHHE,  OLEHUBATh
NPaBWIBHOCTh MOPSIIKA TPOBEJECHUS HUCCIECAOBAHMS, JelaTh  BBIBOJIBI,
WHTEPIPETHPOBATH PE3YJIbTAThl HAOMIOJCHUN M OMBITOB; IPOBOJAUTD OTBITHI TIO
HaOMIOACHUIO (PU3MYECKUX SIBIEHUN WM (PU3MYECKUX CBOMCTB Te (M3ydeHUE
BTOpOTro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs! YHEPTHH, 3aBUCUMOCTD IIepHoja
KoJIe0aHU MPYKMHHOTO MasiTHUKAa OT MAcChl Ipy3a M >KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUTUTYIbl MaJbIX KOJE€OaHUH, MPSIMOJUHEHHOE
pacnpoCTpaHEHUE CBETa, pas3joKEeHHe OelIoro cBeTa B CIHEKTpP, H3Y4YEHUE
CBOMCTB M300paKE€HUs B IUIOCKOM 3€pKajie U CBONCTB M300pakeHUs MpeIMeTa B
coOuparomield JMH3e, HaONIOJICHHWE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB
M3JIY4YEHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 HM30LITOYHOrO Habopa
000pyI0BaHUsI, OMUCHIBATH XOJI OIbITA W €r0 Pe3yJbTarhbl, (HOPMYIUPOBATH
BBIBOJIbI; MPOBOJUTH MPU HEOOXOIMMOCTH CEpPHI0 NPSIMBIX H3MEPEHUH,
OTpenelisisi cpeHee 3HAUCHUE U3MEpsSeMOM BeJIUUYMHbI (POKYCHOE PaCCTOSHUE
coOuparoliei JUH3bI), 000CHOBBIBATH BHIOOP CIIOCO0a N3MEpEHUs
(M3MepUTENHHOTO TTPUOOpPA);

OPOBOAUTH  HCCJIENOBAaHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEIUYMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBUCUMOCTh MYTH OT BPEMEHU MPHU
PAaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOPOCTH, MEpUojaa KoJieOaHUM
MaTeMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH YTJIa OTPa)KEHUS
CBETa OT yIJIa MaJCHUs M YIJia MPEIOMJICHHs OT yrila MajeHus1): TJIaHUPOBATh
HCCJICIOBAaHUE, CaMOCTOSITEIbHO  COOMpaTh  yCTaHOBKY, (PUKCHpOBATh
pe3yNIbTaThl OMYYEHHOW 3aBUCUMOCTH (PM3MUECKUX BEIMYHMH B BUAE TaOIUIl U
rpadukoB, JAenaTh BBIBOABI IO pe3yJbTaTaM HCCIECIOBAaHUS; MPOBOAUTH
KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMUYUH (CPEAHSSI CKOPOCTh U YCKOPEHUE
TeNa TMPU PABHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHHUS,
KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TpPEHUS CKOJBXKEHUS, MEXaHHYecKas



paboTa W MOIIHOCTb, YacTOTa M MEpHUOJ KOJeOaHUIl MaTEeMaTHYECKOro H
NPYKUHHOTO  MAasTHUKOB, ONTHYECKas cuja  COOHMparomend  JHH3BI,
pPaaOaKTUBHBIN doHn): IJIaHUPOBATh U3MEPEHUS, coOupaTh
DKCIEPUMEHTAIIbHYIO  yCTAHOBKY W BBINIOJHATH  U3MEPEHUs,  CIEAys
MPEJIOKEHHOW ~ MHCTPYKLHMM,  BBIYMCIATH ~ 3HAYEHUE  BEIIMYMHBI U
aHAJIM3UPOBATh TOJYYECHHBIE PE3YJIBTATBl C YYETOM 3aJaHHOM MOrPEIIHOCTH
U3MEpPEHUI; coOMIoAaTh MpaBWiia TEXHUKA OE30MacHOCTH IMpu paboTe C
1ab0paTOPHBIM 000PY/IOBAaHUEM; pa3inyaTh OCHOBHBIC MPHU3HAKH W3YYEHHBIX
¢usznyeckux Mojenel: MarepualbHas TO4YKa, a0COJMIOTHO TBEPAOE TeEO,
TOYEUHbI MCTOYHUK CBETAa, JyY, TOHKAas JIMH3a, IJITAHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJEJIb aTOMHOIO SJpa; XapaKT€pU30BaTh NPHUHLMIBI JIEUCTBUS
U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB € OMOPOH HA UX onmucaHus (B
TOM YHCIIE: CIUJIOMETP, AATYUKH TOJOKEHHS, PACCTOSHUS M YCKOpPEHUS,
pakeTa, 3XO0JIOT, OYKH, NEpHUCKOM, (OTOANMapaT, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, kKamepa BuiabcoHa), UCMOB3ysl 3HAHUS O CBOWCTBAX
(U3HUECKUX SABICHUN U HEOOXOAUMBbIE PU3NUECKHUE 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HM3YyYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMUYECKUX IPOLECCOB IMpHU
pEelIeHNH YYeOHO--IPAKTUYECKUX 337a4, ONTHYECKUE CXEMBbI JJIs MOCTPOEHUS
M300paKeHHUI B TJIOCKOM 3€pKalie M COOMpAIOIIel JIMH3E; TPUBOAUTH TPUMEPDI
(HaxonuTh uWHGPOpPMALMIO O TMpUMeEpax) NPaKTHUYECKOT0 HCIHOJIb30BAHUSA
¢u3nUecKuX 3HAHWW B TTOBCEAHEBHOM KU3HU JJIsi 0OecTrieueHusi 6€30macHOCTU
npu oOpalieHuu ¢ NpudopaMu M TEXHUYECKMMHU YCTPOWCTBAMH, COXPaHEHUS
30pOBbsl U COOJIIOJIEHUST HOPM 3KOJIOTMYECKOTO MOBEAEHUS B OKpYKarouleh
cpene;

OCYUIECTBJIATh MOUCK MH(popManuu (usudyeckoro coaepxkanus B MHTepHere,
CaMOCTOSITENIbHO  (pOopMyJHpyst  MOUCKOBBIM  3ampoc, HAXOAWUTh  IYTH
OTpe/eNieHUs]  JIOCTOBEPHOCTH  TMOJYyYEHHOM HH(pOpManMu Ha  OCHOBE
MMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBHINOJHEHUM YYEOHBIX 3aJaHUi HAyYHO--TIOMYJISPHYIO
auTepaTypy (U3NYECKOTO COAEp)KAaHMS, CIPABOYHbIE MaTepuajbl, PECYPCh
cetu  MHTepHer, Bianerb OpuéMaMu  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHuss WH(pOpMAIMM W3 OJHOM 3HAKOBOM CHCTEMBI B JPYIYIO;
co3/1aBaThb COOCTBEHHBIE NHCbMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
uHGOpPMaLlMM U3 HECKOJbKUX MCTOYHHUKOB (PU3UYECKOrO  COAEpIKAHMS,
nyOJUYHO TMPEACTaBIATh PE3yJbTaThl MPOEKTHOM WM HCCIAEA0BATENIbCKOM
JNEATENbHOCTH, NPU 3TOM TPAMOTHO MCIIOJb30BATh W3YYEHHBIA MOHSATUMHBIN



anmapar M3y4aemMoro paszzaena (U3MKM U CONPOBOXAATHb BBICTYIICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTE ayAMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbBIE
KosmnuecTBo yacos
(uudpossbie)
Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n MPOrpamMmbl
KonrtpoabHbie| [Ipakruueckne| O0OpasoBaTebHbIE
Bcero padoThI padoThI pecypcbl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa
bubnunoreka LIOK
I Pusnka - Hayka o npupose 2 0 0 https://m.edsoo.ru/7f416194
10 ) 0 0 bubnunoreka LIOK
' DOU3NYECKNE BETUUNHBI https://m.edsoo.ru/7f416194
13 ) 0 1 bubmuoreka [{OK
' EcTecTBeHHOHAy4HBIN METOJ ITIO3HAHUSA https://m.edsoo.ru/7f416194
6
Hroro no pazgeny
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
71 1 0 1 bubmnoreka IIOK
' CrtpoeHue BemiecTBa https://m.edsoo.ru/7f416194
29 JBr>KeHue U B3aMMOJICMCTBUE YaCTHI] ) 0 1 bubnuoreka [IOK
' BEIIlECTBA https://m.edsoo.ru/7f416194
73 > 1 1 bubmuoreka [{OK
' ArperaTHbl€ COCTOSIHHSI BELLIECTBA https://m.edsoo.ru/7f416194
5
Hroro no pazneny




Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

31 3 bu6nmoreka [IOK

' MexaHn4eckoe ABMKCHHE https://m.edsoo.ru/7f416194
39 4 bu6nmoreka [IOK

’ WNuepuus, Macca, IIOTHOCTh https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpl cun 14 bubnunoreka LIOK

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

Uroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB
41 Jasnenune. Ilepemaua pgaBieHUsT TBEPIBIMU 3 bubnuorexa [IOK

’ TEIaMH, )XUAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
49 5 bubmuoreka [{OK

’ JlaBiieHME KUIKOCTH https://m.edsoo.ru/7f416194
43 6 bu6mmoreka IIOK

' ATMOc]epHOe aBIeHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTU U Ta3a Ha MOrPYKEHHOE B 7 bubmuoreka [IOK

) HUX TEJIO https://m.edsoo.ru/7f416194

21

Hroro no pazneny

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
51 3 bubmuoreka [{OK

PabGora u MOIITHOCTH

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




59 5 0 1 bu6nmoreka [IOK

' [IpocThie MEXaHU3MBbI https://m.edsoo.ru/7f416194
5.3 4 1 0 bubnunorexa LIOK

’ MexaHnueckas SHeprus https://m.edsoo.ru/7f416194

12

Hroro no pazneny

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4 15

8 KIIACC
K DJIeKTPOHHbIE
0JIMYEeCTBO YaCOB (undposbie)
No m/nt HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMMbl
KOHTpOJ’IbeIe HpaKTqucKne 06pa30BaTeJ’leI)Ie
Bcero padoThbI padoTbI pecypcbl

Paznen 1. TenioBble siBeHUsI
11 7 0 0 bubmnoreka IIOK

’ CrtpoeHnue u CBOIMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
10 71 1 5 bubmunoreka IIOK

' TerutoBble pouecchl https://m.edsoo.ru/7f4181ce

28

Hroro no pazneny

Pa3nes 2. DiiekTpu4yecKkHe M MATHUTHBIC SIBJICHUSA
71 DJIEKTpUYECKHUE 3apsbl. 3apsHKEHHbIEC Tela U 7 0 1 but6mmoreka [IOK

UX B3aNMOJIEHCTBHE

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




29 20 1 7 bu6nmmoreka [IOK
’ IToCTOSAHHBIN JIEKTPUUYECKUIN TOK https://m.edsoo.ru/7f4181ce
73 6 1 15 bu6nmoreka [IOK
’ MarHuTHbIE SIBJICHUS ' https://m.edsoo.ru/7f4181ce
24 4 0 0 bubnunoreka LIOK
’ DneKTpOMarHuTHasE HHIAYKIHS https://m.edsoo.ru/7f4181ce
37
Uroro no pazgeny
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5
9 KIIACC
K DJIeKTPOHHbIE
0JIMYEeCTBO YaCOB (undposbie)
No mi/m HaumMeHoBaHuUe pa3/iesioB U TeEM
NMPOrpamMmbl
KOHTpOJ’IbHLIe HpaKTqucKne 06pa30BaTe.]'lLHl)Ie
Bcero padoTbI padoTsI pecypcbl
Pasznea 1. Mexannueckue siBJeHHS
11 MexaHn4YeCcKOoe ABUKEHUE U CIIOCOOBI €T0 10 0 1 bubnuoreka [{OK
’ OTIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
1.2 . 20 1 3
Bzaumopenicteue ten https://m.edsoo.ru/7f41a4a6
13 10 0 3 bubmuorexa [{OK
’ 3aKOHBI COXPaHEHHUS https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40




Pa3gen 2. Mexann4yeckune KoJe0aHUA M BOJHBI

71 7 bu6nmoreka [IOK
' MexaHn4YeCcKHe KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 3 bu6nmoreka [IOK
' MexaHu4eckue BOJIHbL. 3BYK https://m.edsoo.ru/7t41a4a6
15

Uroro no pazgeny

Paznen 3. 3HeKTpOMaFHI/ITHOC moJie U 3JICKTPOMArHUTHBIC BOJIHBI

31 DIIeKTPOMarHUTHOE noJie u 6 bubmmoreka [JOK
) 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
6
Hroro no pazneny
Pa3znea 4. CBeToBbIe IBJICHHS
41 6 bubnuoreka [{OK
) 3aKOHBI pacIIpOCTPAHEHUs CBETa https://m.edsoo.ru/7f41a4a6
49 6 bu6mmoreka IIOK
’ JIun3bl U onTHYecKUe TPUOOPHI https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
15
Hroro no pazneny
Paszgen S. KBanTtoBble siBJIeHUS
51 4 bubmuoreka [JOK

I/ICHYCKaHI/IC 1 IOrjIomeHuE CBETa arToOMOM

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




bu6nmoreka [IOK

32 CrtpoeHue aTOMHOTO siipa 6 ! https://m.edsoo.ru/7f41a4a6
5.3 7 1 bubnunoreka LIOK
SInepHsle peakuuu https://m.edsoo.ru/7f41a4a6
17
Hroro no pasneny
Pa3nea 6. IloBTopuTe1bHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) Bbu6moteka LIOK
' Kypca pusmuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny ?
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KosmuecTBo yacos DJIeKTPOHHbIE
o
° uudposeie
n/n Konrpoubneie | IIpakTuueckue | ofpasoBaTejbHbIE
Tema ypoka Bcero padoThI padoThI pecypcbl
| ®dusuka — Hayka o npupoze. SBneHus
MIPUPOJIbI
2 ®usnuecKue sBICHUs
3 dusnyuecKkre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenopanue "M3mepenue
4 TEeMIIePaTypbl IPU MOMOIIIH KUJIKOCTHOTO 1
TEPMOMETpA U JaTYUKa TeMIepaTyphl"
Meroasl HayyHOro mo3HaHud. OnucaHue bu6mmoreka [IOK
5 . . )
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOAENe https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:
6 JATBHOCTh MOJIETA IMIApUKa, MYIIEHHOTO |
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIlIe
BBICOTA MMycKa"
7 Crpoenue BemiectBa. ONbITHI, 10KA3bIBAIOLINE bubnnorexa [JOK
JHUCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
g bu6mmorexa [IOK
JIBH)KEHME YacTUIl BEIlleCTBa https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccienoBanue «OMnbITH IO !

Ha6J'IIO)IeHI/IIO TCIIJIOBOI'0 paCIMPEHUS Ta30B»




10

ArperaTHble COCTOSIHUSI BELLIECTBA

OcobenHocTi arperaTHbIX COCTOSTHUH BOJBI.

bu6mmoreka [IOK

i O6006menue no pazaeny «llepBonadaibHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHHUHU BEILIECTBA»
12 Mexanunueckoe JBHKeHue. PaBHoMepHOE U bubnuorexa [JOK
HEPaBHOMEPHOE IBIDKECHUE https://m.edsoo.ru/ff0a05c6
13 bubmuorexa [JOK
Cxopoctb. Enunuier ckopoctu https://m.edsoo.ru/ff0a079c
14 bu6mmoreka [IOK
Pacuer nyt 1 BpeMeHM IBUKEHUSA https://m.edsoo.ru/ff0a0ae4
15 bubmuorexa [JOK
HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. Pacuer Maccel 1 00bemMa bubmuorexa [JOK
Teja M0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHas.1' pabora «Ornpezaenenue
MJIOTHOCTH TBEPIOTO TEJay»
18 Pemenue faﬂaq o teme "[lnoTHOCTD bubmoreka [JOK
BellIEeCTBA https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakKTepuCTHKa B3aUMOJEHCTBHUS
ten. Cuita ynpyroctu. 3akoH ['yka
JlabopaTopHas pabora «3yuenne
20 3aBUCHUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUITIOKEHHON CHITBD)
21 [[“IBnenue Tsrorenus. Cuia TSKeCTU




CBs13p MEX]ly CUJION TSAKECTU U MAcCOH Tea.
Bec tena. Pemrenne 3agau mo teme "Cuia

bu6mmoreka [IOK

22 . https://m.edsoo.ru/ff0al778
TSDKECTU
Cwuna TsKECTH Ha IPYTUX IUIaHeTax. bubmuorexa [JOK
23
DuU3NYECKUE XapPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
24 bubmuorexa [JOK
H3mepenne cui. fuaamometp https://m.edsoo.ru/ff0al8cc
75 bu6mmoreka [IOK
Bec tena. HeecomocTh https://m.edsoo.ru/ff0al778
26 CrnoxxeHue ABYX CWJI, HAIIPABJICHHBIX MO OJIHOM bubnuorexa [JOK
npsAMoi. PaBHoieiCTBYIOMIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anau no teme "PaBHoaelcTBYIOIIASA
cun"
Cuna TpeHus u e€ Buabl. TpeHue B Npupoje u bubnuotexa [JOK
28
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenue
79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT
CHUJIbI IABJIEHUS U XapaKTepa bubnuotexa [JOK
CONPUKACAIOLINXCS TOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8
30 Pemrenue 3anau Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pc;meHHe 3a/1a4 1o T6eMaM: «Bec Tena»(E Bu6mmorexa IJOK
31 «['padpuueckoe n3obpakenue cmn», «CUib», hitps://m.edso0o.ru/ff0alde0

«PaBHOZIEWUCTBYIOIIAS CUI»




KonTponbhas pabota no remam:
«MexaHnunueckoe qBUKeHUE», «Macca,

32
IUIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
33 JlaBnenue. CrmocoObl  yMEHBIICHHUS | bubmmoreka [JOK
YBEIUYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS raza bubnnoreka [JOK
oT 00béMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenava naBneHus TBEPIBIMU TEIAMH, bubmuorexa [JOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B JKMJIKOCTH W Ta3e, BBI3BAHHOE bubnuorexa [JOK
JIEACTBUEM CHJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau mo treme «/laBnenue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubnunorexa [JOK
https://m.edsoo.ru/ff0a2970
39 bubmuorexa [JOK
I'mppasinueckuii npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHeBOM )KUAKOCTHBIN HACOC
A1 ATmochepa 3eMiIH U IPUYKHBL € bubnuoreka [IOK
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a
42 bubnmoreka [JOK
Bec Bo3ayxa. ATmMocdepHoe naBieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro napnenus. OmpIT bubnuotexa [JOK

Toppuuennun

https://m.edsoo.ru/ff0a2da8




3aBUCUMOCTH aTMOC(EPHOTO JAaBICHUS OT

bubmuorexa [JOK

44
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. ATMocepHOE TaBICHHE bubmmoreka [JOK

45
Ha pa3jIn4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amau mo reme " AtmocdepHoe
napjeHue"
JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B bubnnoreka [JOK

47
HUX TeJI0. ApXUMeI0Ba cujia https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue

48 BBITAJIKUBAIOIICH CUJIBI, IEUCTBYIOIICH Ha bubnnoreka [JOK
TENO, IOTPYKEHHOE B JKUIAKOCTH) https://m.edsoo.ru/ff0a33fc
JlaGopaTopHas paboTa 1o Teme
«HMccrnenoBanue 3aBUCUMOCTH Beca Tejla B bubanoreka LIOK

49 BOJIE OT 00BEMA HOTPYKEHHON B HKUIKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJla

50 bubmoreka [JOK
[InaBanue Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHUPOBaHUE JIOAKHU U
onpeeneHue e€ rpy30no bEMHOCTH"
gemeHHe 3aga4 no temaM: «llmaBanue cynos. Bu6mmorexa IJOK

- OS)IYXOHJ;IaBaHI/Ie», «/laBreHue TBEpBIX TEN, https://m.edsoo.ru/ff0a3654
XKHUJKOCTEN U Ta30B»

53 Kontponbaas pabora mo Tteme «J/laBmenue

TBCPABIX TCJI, JKUJKOCTEH U Ta30B»




bubmuorexa [JOK

>4 Mexanmieckas pagora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

33 MonmOCTs. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82

56 Vpoxk-uccienopanue  "Pacu€r  MOIIHOCTH, |
pa3BUBaEMOM MpHU MOBEME IO JecTHUIE"

57 IIpocteie Mmexanu3mel. Peruar. PaBHoBecue cui
Ha pblyare
;BI;&FI/I B TeXHI/IK6e, 6I)IT% U TIPUPOJIE. Bubiorexa [IOK

58 abop afop Has pabota «ICCCA0BAHNC 0.5 https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara :

59 Pemenue 3agad mo teme «Y clioBust bubmuorexa [JOK
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
Koadpdurment MOJIE3HOTO JIeHCTBUSA

60 MEXaHU3Ma. JlaGopartopHas pabora 0.5
«M3mepenne KII/] HakIOHHON MIOCKOCTH»

61 Pemenne 3ama4 no teme "Pabora, MOIIHOCTD, bu6mmoreka [IOK
KIT1" https://m.edsoo.ru/ff0ad4c48

62 Mexanudeckass osHeprus. KunHetudeckas u bubnuoreka [IOK
MMOTEHIMAIbHAs DHEPT U https://m.edsoo.ru/ff0a4252

63 bubnmoreka [JOK

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT o TeMe
64 "DKCepUMEHTAIBHOE onpeaeseHue 1

U3MEHEHUS KUHETUUECKOU U MOTEHIIMAIBLHOUN




3Hepr1/m HpI/I CKaTbIBAHHUHU TCJIA I1O HaKJ'IOHHOf/'I
mwIockocTu"

KontponpHast pabora mo Tteme «Pabora u

65 1

MOIIHOCTb. DHEPI U

PesepHslil ypok. Pabora ¢ Tekctamu 1o Teme bu6mumoteka [JOK
66 " " 1

Mexannueckoe OBUKEHUE https://m.edsoo.ru/ff0a4eec6
67 PesepBHylit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK

"JlaByieHUE TBEPJBIX TEJ, )KUIAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
63 PesepBHblii ypok. PaboTa ¢ Tekcramu mo Teme |

"PaboTa. MoutHocts. DHeprus"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne ugposbie
Tema ypoka uupp
/i Konrpoabneie | IIpakruyeckue | oGpazoBareiibHbIE
Bcero padoThI padoThI pecypcbl
OcHOBHBIE TIOJIOKEHUS
. bubanoreka LIOK
{ MOJIEKYJISIPHOKHUHETUYECKON TEOPUH U UX hitps://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI
3 Mogenu TBEPAOTO, KUAKOTO M ra3000pa3HOro bubnnorexa [JOK
COCTOSIHUM BEIIEeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPIOTO, KHUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha
OCHOBE€ II0JIOKEHUN
MOJIEKYJISIPHOKHUHETUYECKON TEOPUU
5 bu6mmorexa [IOK
Kpucrannunueckue u amopdHsie Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWJUSIPHOCTb. bubnuoteka [JOK
[ToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530!
7 bu6mmorexa [IOK
TenoBoe pacmupeHne u cxaTue https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEPATYPHI CO

CKOPOCTBHIO TCTIJIOBOT'O ABUKCHUS YaCTHUILL




IJIaBJICHUSA

Buytpennss sHeprus. CriocoObl H3MEHEHHS bubmumoreka [IOK
9 . .
BHYTPEHHEU DHEPTUU https://m.edsoo.ru/ff0a5c60
10 bu6mmoreka [IOK
Buael Terionepenaun https://m.edsoo.ru/ff0a6412
1 Ypok-koupepenmus "TIpakTraeckoe Bbu6nunoreka LIOK
HCIIOJIb30BAaHUE TEIJIOBBIX CBOMCTB BEILECTB U https://m.edsoo.ru/ff0a65c0
MaTepHalioB B LEJIAX dHEprocoepekeHus"
12 KommaectBo Temnotel. Y aenbHas bubmuorexa [JOK
TEIIIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TeroBoro 6ananca. TemioooMeH bubnnorexa [JOK
U TEIIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnass pabora "HcciemoBanue
14 SIBJICHUSI TEIJTIOOOMEHA TPH CMENTUBAaHUU bubnnoreka [JOK
XOJIOHOW U ropsiuel Boab!" https://m.edsoo.ru/ff0a6a98
Pacuer konmuecTBa TEIIOTHI, HEOOXOAUMOTO
15 JUIsL HArPEBAHHUs TENA U BBIIEISEMOTO UM IIPH
OXJIaXKICHUU
16 JlaGopaTopHas pabota "Onpenenenue bubnuoreka [IOK
yI€IbHON TEIUNIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeJbHas TEIJI0Ta bubnnorexka [JOK
CcropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHne u oTBEpAECBaHNE BuGmmotexa LIOK
18 KPUCTAINIMYECKUX TeJ. Y IeTbHas TeIoTa https://m.edsoo.ru/ff0a71d2




JlaGopaTopHas pabora "Onpenenenne

bu6mmoreka [IOK

19 .
YAEIbHOM TEIUIOTHI TJIaBIEHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHIEHCAITHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VneapHas TEIIoTa
71 napooOpazoBaHust M KOHJICHCAIUH. bubnuoreka [IOK
3aBUCHMOCTh TEMIIEpaTypbl KUIIEHUSI OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopnas padora
"0 X p N PHaA p bubmuorexa [JOK
2 MpeAeIICHNEe OTHOCUTEIILHOM BIIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3yXa"
23 Pewrenue 3amau Ha onpeneneHue BIaKHOCTH
BO3JyXa
[IpuHuMnsl paboThl TEIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. J[Burartenb BHYTPEHHETO
CropaHus
)5 KIIJI rermoBoro aBurarens. TeraoBsie bubnuoteka [JOK
JBUTATEIIN U 3aIUTa OKPYKAIOMWEN Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUS U MPEBPAIICHUS YHEPTUU B
TETTIOBBIX Ipolieccax
IToaroroBka K KOHTPOJIBHOM pabOTE IO TEME
" P P bubnmoreka [JOK
27 TennoBsle siBiIeHUs. MI3MeHEHHE arperaTHbIX

COCTOSIHUHU BeriecTBa"

https://m.edsoo.ru/ff0a83f2




KonTtponsHast pabora o teme "TemnoBsie

28 siBJeHUsl. FMI3MeHeHne arperaTHbIX COCTOSIHUN bubmorexa [IOK
- P https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 Onektpusanus Ten. /[Ba poja 3IeKTprUIecKuX
3aps/10B

30 VYpok-uccienoBanue "IaeKTpU3aIus Tel
UHIYKIHMENW U IPU CONMPUKOCHOBEHUH"

31 B3anmoeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyueckoe Tmosie. HampsikeHHOCTh

32 JJIEKT pI/IquKoro O ’ ITpuHIun brbmiorexa IJOK

P ) P N https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH JICKTPUUECKUX TTOJICH
33 Hocutenu snekrpuyeckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBogHMKM W JOUDJIEKTPUKU.  3aKOH bubnnorexka [JOK
COXpaHEHUs JJIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3amay Ha NOpPUMEHEHHE CBOMCTB bu6mmoreka [IOK
DJIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUS €TO

36 c mecIT)BOBaHH;I I/IC”}(})/‘IHI/IKI/I ANEKTPUYECKOTO bubmorexa [TOK

y ' p https://m.edsoo.ru/ff0a95a4
TOKa

37 bu6mmorexa [IOK
JlericTBUA SIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 ANEKTPUYECKOTO OISl Ha IPOBOJAHUKH U

TUAJIEKTPUKA"




BHGKTpI/ILICCKI/Iﬁ TOK B METaljiaX, ) KUAKOCTAX U

bubmuorexa [JOK

39
rasax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH

A1 Cuna toka. JlabopaTopHas padora 05 bubnmoreka [JOK
"N3mepeHue 1 peryiupoBaHHue CUJIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
OnexTpuueckoe HamnpsbkeHue. BosbTmerp.

42 Jlaboparopuass pabora "V3mepenue wu 0.5 bubnunoreka LIOK
peryivpoBaHue HanpspkeHus" https://m.edsoo.ru/ff0a%14

43 ConpotuBieHue MPOBOJIHUKA. YeapHOE bu6mmoreka [IOK
COIIPOTUBJIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

m ANEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA 1 bubnuorexa [JOK
OT €r0 JJIMHBIL, IIIOLIAJU ITOIIEPEUYHOTO CEUCHUSL https://m.edsoo.ru/ff0aa738
U Matepuana"

45 3aBUCHMOCTh CHJIBI TOKa OT HAaNpsHKEHUS. bubnuotexa [JOK
3axon OMa JJi yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGoparopHas padota "Hccnenoanue

46 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubnnoreka [JOK
pE3UCTOpP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”

A7 [TocnenoBarensHOE u napajieIbHOe
COEJIMHEHMS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia

43 CJIOKEHUS HANPSHKEHUN MTPU 1 bubnmoreka [JOK

MOCTE0BATEILHOM COCIMHEHNH JIBYX
pe3uctopon”

https://m.edsoo.ru/ff0aaaS8




Jlaboparopuas pabota "IIpoBepka mpaBmia

bu6mmoreka [IOK

49 OIS CUIBl TOKa MHOpU IapajjielIbHOM
p" P https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
50 Pemenue 3agau Ha npumeHenue 3akoHa Oma bu6mmoreka [IOK
JUISL PA3IMYHOTO COEIMHEHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaboparopHas pabota "Onpenenenrue paboTh bubmuoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYCCKUE 1CITH B IIOTPEOUTEIIH
p . H 6p K bu6mmoreka [IOK
53 3JEKTPUUECKOM Hepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbBIKaHHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "JrekTpuuecKue 3apsabl. 3apsHKEHHbBIC Tela U bubnnoreka [JOK
ux B3auMoaercTBus. IlocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
55 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U bubnnorexa [JOK
ux B3auMoaencTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUNA TOK"
56 IlocTosTHHBIC MAarHUTEL, KX B3aMMOJICHCTBHE
57 Ypoxk-uccienoBanue "N3yuenue MoJex bubnmoreka [JOK
IIOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOoe nojie. MarHuTHOE 1oJie 3eMJId U bubnuotexa [JOK
€ro 3HaveHue I )KU3HH Ha 3eMie https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTena. MarHuTHoe mnojie bubnmoreka [JOK




QJICKTPHUYCCKOI'0 TOKa MaramuTHOgE I10JI¢
KaTyliKu ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2

60

[IpuMmeHeHue IeKTPOMarHuTOB B TEXHUKE.
JlabopaTopHas pabora "M3ydeHue neicTBus
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTPOABUTATEb IIOCTOSIHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuraTeneii B
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIOPTE.
JIaboparopHas pabdota "KoHcTpyupoBaHue u
u3ydeHue paboThl AJeKTpoiBUraTesns"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

63

Onekrporerepatop. CrocoObl  MOydeHUs
AIEKTPUYECKOI SHEPTUU. IIEKTPOCTAHIINHN HA
BO300HOBIIEMBIX UCTOYHUKAX SHEPruun

64

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"

65

Kontponbnas paboTa mo teme
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"

bubmnoreka IIOK
https://m.edsoo.ru/ff0acb14

66

PezepHblil ypok. Pabota ¢ TekcTamu 1o teme
"TeruioBele sABIeHUA"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0acc5e

67

PezepBHblit ypok. PaGoTta ¢ Tekctamu 1o Teme
"TIoCTOSHHBIN IEKTPUUECKUI TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
"MarauTHebIe sIBIICHUS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

Kosnun4yectBo 4yacos DJIEKTPOHHbBIE
ugposbie
N . uupp
eMa ypoka
n/n P
KonTposabHbie IpakTuueckue oOpa3oBaTe/ibHbIE
Bcero padoThI padoTbI pecypcol
1 Mexannueckoe ABuxkeHue. MarepuanbHast
TOUYKa
’ Cucrema orcuera. OTHOCUTEIBLHOCTD bubnuoreka [{OK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE bubmorexa HOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMeEpHOE NPAMOIMHENHOE IBUKEHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 IIpssMOonMHENHOE PaBHOYCKOPEHHOE JIBUIKEHHUE. bubmuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CxopocTb IPSIMOJIMHENHOTO
6 paBHOYCKOpeHHOTro JBWXeHus. ['paduk
CKOPOCTH
Jlaboparopnas pabora "OmnpexneneHue
7 CKO peHI/I}II) Tena pn U paBHO cllo €HHOM 1 bubmorexa LHOK
YOROP PX papHOyCKOpEr https:/m.edsoo.ru/ff0adb18
JBUKEHUU 110 HAKIIOHHOW IIJIOCKOCTH
8 CBobonHoe nagenue tei. OneiTel [anunes
PaBHOMepHOE JABM)KEHHE MO OKPY>KHOCTH.
P py>1<u bubmuorexa [JOK
9 [Tepuon u wactora oOpamenus. Jluneitnas u

yrioBast CKOpOCTHU

https://m.edsoo.ru/ff0ael176




10

LlenTpOoCTpEMUTENILHOE YCKOPEHUE

. bubnuorexa [{OK
11 ITepBriii 3akoH HeroTOHA. BEKTOP CHIIBI hitps://m.edsoo.ru/ff0ac612
12 Bropoii 3akon Herotona. PaBHoelicTBYO1IAS bubmuorexa [JOK
cuia https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
13 Tperuii 3akon Hetotona. Cynepno3unus cui hitps-//m.eds0o.ru/ff0ac982
14 Pemenue 3a1au Ha mprUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroTona https://m.edsoo.ru/ff0aeb6e
bubmuoreka [JOK
15 Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlaGoparopHas pabota «OnpeneneHue bubnnoreka [JOK
JKECTKOCTH MPY>KUHBID» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuia TpeHUS» bubmorexa LHOK
e p https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
20 "
KO3 (ppurmenTa TpeHMs CKOJIbKEHUS https://m.edsoo.ru/ff0af8be
71 Pemenue 3anau no reme "3akonsl HeroToHA. bubnmoreka [JOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMUPHOTO TSATOTCHUS. bubnuotexa [JOK

Yckopenre cBOOOTHOTO MaIeHHUS

https://m.edsoo.ru/ff0af044




Ypok-koHpepeHmus "J[BIKeHUE TEI BOKPYT

23 rpaBuTanmoHHoro neHTpa (ConHeunas
cucrema). ['amakTuku"

4 Pemrenne 3agaud mo teMme "Cuiia TSHKECTH U bu6mmoreka [IOK
3aKOH BCEMUPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8

75 IIepBas kocmuueckas ckopocts. HeBecomocTs bubmmoreka [IOK
U TIEperpy3KH https://m.edsoo.ru/ff0af33c

26 PaBHOBeCcHe MaTepuaibHOM TOUKH. bubnnoreka [JOK
AGcomoTHO TBEpIOE Tenlo. PaBHOBecHe https://m.edsoo.ru/ff0afe36
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpAILICHUS

27 MowmeHT cunsbl. LleHTp TskecTH

)3 Pemenue 3agaq mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4

5 bu6mmorexa [IOK

29 HOI[FOTOBKa K KOHTPOJIbHOU pa60Te I10 TCMC https://m.edsoo.ru/ff0b0408
"Mexanuueckoe ABMxKeHUE. B3anmoelicteue
Ten"

30 KontponbHas pabota no treme "MexaHHUECKOE bubnuoreka [IOK
nBrkenne. B3aumoneticteue ten"” https://m.edsoo.ru/ff0b06ec
Nmnynbe Tena. UMmynbse cuiibl. 3aK0H

31 cox ZHeHI/ISI AMIT nb}c’a Ynpyroe u He oe bubmorexa [IOK

PAHEHIDL IMILYIILCH. YHPYE yupyr https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE
3 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUs bubnuoreka [IOK

nMmIyibca'

https://m.edsoo.ru/ff0b096¢c




Ypok-koH(pepeHus "PeakTuBHOE IBMKEHUE B

33 "
MIPUPOJIC U TEXHUKE
bu6mmoreka [JOK
34 Mexannueckasi paboTa U MOITHOCTh hitps-/m.edsoo.ru/ffOb0as4
35 PabGora CWibl TSDKECTH, CHUIIBI YIPYTOCTH H bubmmoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas padota «Onpenenenue paboThbl
36 CWJIbI TPEHUS IIPU PABHOMEPHOM JIBH>KEHUU
T€Ja 10 TOPU30HTAIBHON ITOBEPXHOCTH
37 Cas3b sHepruu U padotsl. [loTeHmanpHas
SHEprus
33 Kunernueckas SHEprusl. Teopema 0 bubnnorexa [HOK
KMHETUYECKOU SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMSI SHEPTUU B MEXAHUKE
JlabopaTtopHas pabota «/3y4yeHue 3akoHa bubnuoteka [JOK
40
COXpAaHEHUS DHEPTUM) https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHUE U €TO bu6mmorexa [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatomue Kojiebanus. BeiHyk1eHHbIE bubmuorexa [JOK
KoseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTu4ecKkuil ¥ Npy>KUHHBIA MasITHUKA
VYpok-uccnenoBanue «3aBUCUMOCTb NEPHOJA
44 K(?ﬂe6aHI/H7I (I)[T YKECTKOCTH NIPYKUHBI U I\I?IaC(iI bubmorexa [TOK
by https://m.edso0o.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHEPTUN TPU MEXAHUUECKUX

KOJIEOAHUAX




JlaGopaTopHas pabora «OnpeneneHue

46 4acTOTHl U MepuoAa KojieOaHui MpyKUHHOTO bubmorexa LIOK
p Py https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopaTopnas abora «[IpoBepka
47 HGBaBI:I)/ICI/Il\I/I)OCTI/I ne gona KOJI€6aHI/I§ r p3a bubmiorexa LIOK
P py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTHU, OT MaCChI Tpy3a»
Mexanuueckue BojHbI. CBOMCTBA
48 MeXaHU4eCKHuX BOJIH. [IpogosibHbIE 1 bubmnorexa LIOK
P https://m.edsoo.ru/ff0b2 1fe
MOTNIEPEUHBIE BOJIHBI
49 Ypok-koH(pepeHmus "MexaHnIecKue BOJTHBI B
TBEPOM Teie. CelicMuiecKkre BOJTHBI"
50 3ByK. PacnpocTpaneHue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTUUYECKHI1 pe30HaHC
53 Ypok-koHpepeHnus "YIbpTpa3ByK u bubnnoreka [JOK
MHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "3aKOHBI COX aHeHTI/i MexalfnquKHe bubmorexa LIOK
P " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
Kontponbras padota mo teme "3akoHbBI
55 coxpaHeHus. MexaHndeckue KoneOanus u

BOJTHEI"




BHGKTPOMaFHI/ITHOC I10JIC. BHGKTPOMEIFHI/ITHBIG

bu6mmoreka [IOK

56
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-kouhepennus "llkana
Bbubanoreka [IOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcosib30BaHue hitps://m.c dsoLoIr IHOb2fe6
. //m. Iu
3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBSI3M"
VYpok-uccnenoanue "M3yueHue CBOHCTB
bubnuoreka IHOK
59 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO a
MOBHITbHOTO TetedoHa" https://m.edsoo.ru/ff0b2c6e
60 Pemienue 3amau Ha ompezaeneHue 4acTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DnekTpomMarauTHas npupoja csera. CKOpocTb bubnuorexa [JOK
cBera. BomHOBBIE CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
5 bu6mmoreka [IOK
62 Hcrounuku csera. [IpsmonuHeitHoe https://m.eds00.ru/ff0b3658
pacnpocTpanenue cera. 3atmeHust ConHIa U
JlyHsl
3aKoH oTpakeHHs cBeTa. 3epkajna. Pemenue
Bbubanoreka [IOK
63 3a/1ay Ha MPUMEHEHUE 3aKOHA OTPAKEHHS CBETA 1
https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH IPETOMICHUS bu6mmoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aeca
65 [TonHOE BHYTpEHHEE OTPAKEHUE CBETA. bu6mmorexa [IOK

Hcnons30BaHue IMOJIHOTO BHYTPCHHCTO

https://m.edsoo.ru/ffOb3c5c

OTpa’XCHUA B OIITUYCCKUX CBETOBOAAX




Jlaboparopuas pabdota "Hccrnenoanue
3aBUCHMOCTH YTJIa MPEIOMIICHUS CBETOBOTO

66
Jyda OT yIJia MMaJIeHUus Ha TpaHule
"Bo3ayxcTekio""
VYpok-koHpepenius "Mcnoibp3oBaHuE TOJIHOTO
67 BHYTPEHHET'0 OTPaKCHU::
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JInnzel. OnTHYecKas Cujia JTUH3BI
https://m.edsoo.ru/ffO0b3f2c
69 [TocTpoenue n3o00pakeHUi B JIMH3aX bubmorexa [IOK
p p https://m.edsoo.ru/ff0b444a
n
JIaboparopHas pabota OHpeI[eJ'ICHI/I? Bubiorexa [IOK
70 ¢boxycHOrO [iaCCTo;IHI/I;I Y ONITUYECKOM CUIIBI https://m.edsoo.ru/f0b4206
cobuparomeii TUH3bI1"
7 VYpok-koudepennus "OnTuyeckre TNH30BbIC bubnuoteka [JOK
npubops" https://m.edsoo.ru/ffOcOa7e
7 bubmuorexa [JOK
['na3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/ff0b4684
7 VYpok-koupepennus "Jlepexto 3penus. Kax
COXPaHUTH 3peHue"
Pasnoxxenue 6emoro csera B crieKTp. OMBITHI
bubmuorexa [JOK
74 Herorona. CnokeHne ClieKTpajgbHbIX IBETOB.

Jucnepcus ceera

https://m.edsoo.ru/ff0c0f4c




Jlaboparopnas padota "OnbITHI 11O
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTp U

bu6mmoreka [IOK

75
BOCIIPUATHIO LIBETA IIPEAMETOB IIPHA UX https://m.edsoo.ru/ff0cOe2a
HaOJI0ACHNH uepe3 [BETOBbIe (GUIbTPHI"
76 Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA CBETA:
nucnepcusi, uHTepdepeHuns u qudpaxus"
77 Omneitel Pe3epdopaa u rutanerapHas MoIeib bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
79 Hcnyckanue v MOriouieHue CBeTa aTOMOM. bubnnoreka [JOK
KBanTe1. JIuneliuaTeie CrIEKTPbI https://m.edsoo.ru/ff0c144c
20 Ypok-tipaktukym "HaliroieHne CrieKTpoB bubnuorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa LHOK
A https://m_edsoo.ru/ff0c1 672
82 Crpoenue atomHoro siapa. Hykinonnas moziens bubmorexa LHOK
p pa. HyK a https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe peBpamieHus. Mzoronsl bubmmorexa [IOK
. peppatt ’ https://m.edsoo.ru/ffOclal4
Pemenue 3amau mo teme: "PanunoakTuBHBIC bubnuotexa [JOK
84 "
IIpeBpalleHus https://m.edsoo.ru/ffOc1b4a
85 [lepuon nmonypacnana
26 Ypok-koupepenius "PagnoakTHBHBIE bubnuorexa [JOK
W3JIy4€HHS B IPUPOJE, MENUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
37 SnepHsbie peakiyy. 3aKOHbI COXpPaHEHUS bubnnorexa [JOK

3apsAa0BOT0 U MaCCOBOT'0O YUCCII

https://m.edsoo.ru/ffOc1c58




DHeprus CBA3U aTOMHBIX siiep. CBsi3b Macchl U

bubmuorexa [JOK

88
SHEpPIruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no reme "Snepueie peakiun"

90 Peakuun cuntesa u nenenus snep. Merounukny bubmmoreka [IOK
sHepruu CoJiHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenusa "SnepHas dHEpreTUKA.

91 JleficTBUA paJMOAKTUBHBIX HW3JIyYEHHH Ha
JKHBBIE OpraHu3Mbl"

92 [ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEME bubnnorexa [HOK
"DJIeKTPOMarHuTHOE TOJIE. https://m.edsoo.ru/ff0c223e
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE
SIBJICHUS "

KonTponbhas padota no teme
93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE
SIBJICHUS "
[loBTOpenue, o6oOmenue. JlabopaTopHbie bubmmnoreka HOK
94 " ~ n
paboTsl o Kypcy "B3aumopeiicTBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpeEHwUeE, o0o01IeHue. Pemenue
bu6nunorexa LIOK
95 pacUETHBIX U KaYECTBEHHBIX 33/1a4 M0 TeME
" " https://m.edsoo.ru/ff0c2572
TenuoBsle mponeccsl
[ToBTOpenue, o6o0menue. Pemenue
bubnunoreka LIOK
96 pacyYeTHBIX U KaYE€CTBEHHBIX 33724 110 TEME

"KIIJI TeryioBbIX aBUTaTeiaci”

https://m.edsoo.ru/ff0c2a22




IToBTOpenue, o6o0menue. Pemenue

bubnunorexa LIOK

o7 p;‘;IIZT;{;:;;E?;:;z‘:;TX ST O Teme ! https://m.edsoo.ru/ff0c2b30
03 [ToBrOopenue, 00606menue. JlabopaTtopHbie | 1 bubmuorexa [JOK

paboTel o Kypcy "CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu | bu6nmoreka [IOK

1o TeMe "3aKOHbI COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6obmenne. Pabora ¢ Tekctamu | bu6nmorexa LIOK

o Teme "Koiebanus u BoJaHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu | bubnunoreka LIOK

1o Teme "CBeToBbBIC SBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu |

no Teme "KBaHToBas u sinepHas Gpusuka'

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. ®uzuka, 7 wnacc/ IleppimkuH A.B., OOmectBo ¢ oOrpaHU4eHHOU

OTBCTCTBCHHOCTBIO ((I/I?),ZIaTeJIBCTBO «DK3aMeH»

. O®uzuka, 8 wmacc/ IleppimkuH A.B., OOmectBo ¢ oOrpaHU4eHHOU
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe o61iecTBo «3naTenscTBO

«IIpocBenieHue»

. O®uzuka, 9 xmacc/ Ileppimkun A.B., T'ytauk E.M., OGOGmectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS
7 KJIIACC
1.Paboyas mporpamma.

2. IIporpaMmMbl OCHOBHOTO oOuiero ooOpazoBanusa. Pusuka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimkun A.B. ®@usuka. 7 kmacc. YueOHUK il 0011e00pa3oBaTEIbHBIX

yupexaennit . M.:JIpoda. 2011



5. Jlykammk B.M. C6opHUK BOTIpocoB U 3a1a4 1o usuke. 7-9 k1. — M.:
IIpoceemienne, 2010. —192c.

8 KIIACC
1. Paboyass mporpamma. ®duszuka. 7 — 9kimaccel: y4yeOHO-METOIUYECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013. —
398,(2)
2. [IporpamMmmMbl ocHOBHOTO 00I1Iero obpazoBanusa. @usuka. 7 — 9 Kiaccel
(aBTops:A.B.ITepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenxo. — M.:

BAKO, 2014, B COOTBETCTBUH C

BBIOPAHHBIM YUYEOHUKOM:

4. Ileppimkun A.B. ®uszuka. 7 kmacc. YueOHHK 11l 0011€00pa30BaTeIbHBIX
yapexaennii . M.:JIpoda. 2011

5. Jlykammk B.1. COopHUK BonpocoB U 3adau no ¢usuke. 7-9 ki — M.:

[Tpoceemenne, 2010. —192c.

6. Kupuk JILA. @usuka — 7. Pa3HOypOBHEBbIE CaMOCTOSTEIbHBIE H
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uszuka. 7 xnacc. Jlaboparopasie pabotel. KoHTposbHbBIE

3aganus. —CaparoB:Jluneit, 2014.

8. «KoHTpoabHO-u3MepuTtenbHbie MaTepuansl. Pusuka. 7 kiacce/Coct. H.U.



3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kiacc: yuebHo-mMeToauueckoe nocooue/ A.E.

Maposn.- M.: Jlpoda, 2011.- 123c.:
10.A.B. Ilepoimkun ®usuka-8kia 2017 M. Ipoda
11.H.B. ®unonosuu Metonuueckoe mocodue 2015 M. Jipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeJIbHbIE U KOHTPOJIbHbIE Pa0OThI-8

kiacc 2017 M. Ipoda

13.B.B. [llaxmaTora ,O.P. llledep Auarnoctuueckue padoThl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopark Borpocos u 3amau

2015 M. Ipoda

9 KJIIACC

1. PaGouass mnporpamma. ®dusuka. 7 — O9xmacchl: y4yeOHO-METOIUYECKOTO
nocobwus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —

398,(2)

2. IIporpaMmMbl OCHOBHOTO o0OmIero obpazoBanusa. Pusuka. 7 — 9 Kiaccel
(aBTropsnl:A.B.ITeprikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenxo. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM yUCOHUKOM:



4. Ilepeimikun A.B. ®uszuka. 7 knacc. YueOHHUK 111 0011€00pa3oBaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.M. CoopHuUK BOIIpocoB U 3a1a4 1o pusuke. 7-9 ki. — M.:

[Tpocsemenue, 2010. —192c¢.

6. Kupux JILA. ®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOATENbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotbl. KoHTpoJibHBIE
3aganus. —Caparos:Jlunen, 2014.

8. «KonTponsHo-u3MepuTenbubie MaTepuaibl. Guszuka. 7 xkinacc/Coct. H.A.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe nocooue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:

KonTpoabsHble U caMocTOsITeNIbHBIE Pa0OThI MO (pu3uke. 9 KiIacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®uzuka 9 knace» / O.W. I'pomuesa. — M.
HN3natenncTBO «IOK3ameny, 2014,

Tectsl no ¢usuke. 9 kiace: k yueonuky A.B. Ilepsimkuna, E.M. T'yTauK

«Dusmka

9 xnaccey» / O.W. I'pomueBa. — M.: M3narensctBo «OK3ameny, 2010.



duznka. 9 xiracc. TemaTnueckue TECTOBBIE 3aJaHus I MOATOTOBKU K [ A.
/ aBT.- cocT.: M.B. boitnenxo, O.H. Mupomikuna. — SIpocnasis: OOO

«Axkanemus pazButus», 2014.
HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

7 KITACC

. bubnnoreka — Bcé o npeamety «duszukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas xosutekius mudpoBBIX 00pa3oBaTEIbHBIX pecypcoB. — Pexum

noctyma: http://school- collection.edu.ru

4. nTepecHble MaTepuasbl K ypokaM (PM3MKH MO Te€MaM; TeCThl IO TeMaw;
HarJsiIHBIE mocoOust K ypokaM. — Pexum gocryma: http://class-
fizika.narod.ru

5. lludposbie oOpazoBaTeabHBIC PECYpChl. — PexxuM nocTyna:

http://www.openclass.ru

6. DIeKTpOoHHbIE Y4eOHUKHU TT0 pusuke. — Pexxum nocrymna:

http://www.fizika.ru
8 KJIACC

1. bubnauoteka — Bc€ no npeamery «duznkay. — Pexxum goctymna:



http://www.proshkolu.ru

2. BuaeoonsIThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

3. EnuHas xoinekuus UQPPOBBIX 00pa30BaTeIbHBIX pecypcoB. — Pexum
noctymna: http://school- collection.edu.ru

4. InTepecHble MaTepualibl K ypokam (PU3UMKH MO TE€MaM; TECThl MO TEMaMm;
HarJgaHble 1mocobuss K ypokam. — Pexum pgocryma: http://class-

fizika.narod.ru

5. lludpossie oOpa3zoBarenbHbIe pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

6. DIeKTpoHHbIE YUeOHUKHU 1O Ppu3uke. — Pexxum nocrymna:

http://www.fizika.ru

9 KIIACC



1. BuaeoonsiTel Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Enunas xomiekiusi 1UGpOBBIX 00pa3oBaTEIbHBIX pPeCypcoB. — Pexum

noctymna: http://school- collection.edu.ru

3. aTepecHble MaTepualibl K ypokaM (U3UMKMU [0 TeMaM; TECThl 110 TeMaw;
HarJsIIHbIe mocoOust K ypokaM. — Pexum gocryma: http://class-

fizika.narod.ru

4. Iludpossie 0OpazoBateibHbIE pecypchl. — Pexxum pocrymna:

http://www.openclass.ru

5. DneKTpoHHbIe Y4eOHUKH 10 Pusuke. — Pexxum noctyma:

http://www.fizika.ru

6.ductanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIH KIacc.

CeteBoe 00pa3oBaTebHOE COOOIIIECTRO.
http://www.openclass.ru/node/109715

7. Enwnas xomnekius UG poBbIX 00pa30BaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/



8. denepanbHblil HEHTP UH(OPMALIMOHHO-00Pa30BaATEIbHBIX PECYPCOB.

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

9. Hurepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTAOps» MaTepuanbl IO PU3KKE.

http://archive.1september.ru/fiz

11. Aunmanuu guszndeckux o0bekToB. http://physics.nad.ru/

12. XKusas buzuka: oOyyarotas nporpaMmma.

http://www.intedu.ru/soft/fiz.html

13. ®uzuka.ru. http://www fizika.ru/
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