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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMs COCTaBJICHA HA
OCHOBE TIOJIO’KEHUH U TpeOOBaHUM K pe3ybTaTaM OCBOCHUS Ha 6a30BOM ypOBHE OCHOBHOMU
obpasoBarenbHOU MTporpammel, npeacTaBieHHbIX B PI'OC OO0, a takxke ¢ yu€ToM
benepanpHON paboueit mporpamMmbl BocuTanus 1 KoHIenuu npenojaBaHusi yaeOHOTO
npeaMera «Pusukay.
Copepxanuie mporpaMmMsl Mo (HU3MKE HApaBIeHO Ha POPMUPOBAHUE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0y4aIOUIMXCsA U OpraHU3aluIo U3ydeHus (PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1o (pu3uke yduThIBAIOTCS BOZMOKHOCTH Y4€OHOTO
npeamera B peanuzanuu TpedoBanuit ®I'OC OO0 k mIaHupyeMbIM JIUYHOCTHBIM U
MeTanpeMETHBIM pe3yabTaTaM 00YUeHHUs], a TAKKE MEKIPEIMETHBIE CBA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[Tporpamma 1o ¢pu3MKe yCTaHABIUBACT pacIipeesieHue yIeOHOro MaTepraia mo rogam
00ydeHwus (1o KJ1accam), peayiaracT MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COIEPKAHUS U yUETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma 1o ¢u3nke pazpaboTaHa C LENbI0 OKa3aHUS METOIUYECKOM MOMOIIN YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3MKa ABISETCS CUCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYUHBIX yU4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB U SIBIEHUI, N3y4yaeMbIX XUMUEH,
Ouomnoruei, actpoHoMHen 1 pU3NYECKOM reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeoCcTaBisieT Hauboiee icHble 00pa3Libl IPUMEHEHHSI HAyYHOTO METOa
MO3HAHUs, TO €CTh CII0CO0a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa U3 TIaBHBIX 3a7ja4 GU3UUIECKOro 00pa30BaHUs B CTPYKTYpe 00IIero oopazoBaHus
COCTOMT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTH U UHTEpeca K HayKe y
o0ydJaronuxcs.
N3yuenue ¢puznku Ha 0a30BOM YpOBHE MPEATOaraeT OBjIaeHHe CIeTyIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® Hay4YHO OOBSICHSTH SIBJICHUS,
® OIICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;
® UHTEPIPETUPOBATH JJaHHBIE U MCIOJIb30BaTh HAYUHbIE 1I0KA3aTEIbCTBA JIJIS
MIOJIyY€HUs BBIBOJIOB.
Llenu u3ydyenus GU3MKKA Ha YpOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsI ONpPEEIICHbI B
Konnenmuu npenonaBanust yuebHoro npeamera «@u3rka» B 00pa3oBaTeIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanum, peaqn3yonX OCHOBHbIE 00111e00pa3oBaTeNibHbIE POTrPaMMBbl,
yrBepxkaAEHHON pemieHneM Kosmuternn MunucrepcrBa npocseienust Pocecuniickoit @enepanyu
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
® [pHoOpeTeHne UHTepeca U CTPEMJICHHS 00yJarouXcs K HAyYHOMY U3Y4YEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHUE MPEICTABICHUN 0 HAYYHOM METO/Ie TIO3HAaHUs U (popMUpOBaHHE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (hopMHUpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3y/bTaTa U3Yy4eHUsI OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMUpOBaHME MTPEICTABICHUMN O posiu (GU3UKHU IS pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® pa3BHUTHE MPEJICTABICHUI 0 BOBMOXKHBIX chepax Oynymieit npodeccrnoHanibHOMI
JESITEIbHOCTH, CBI3aHHOU C (PM3MKOM, MOJArOTOBKA K JajbHEieMy 00y4eHUIO B 3TOM
HaIpaBJICHUH.
JlocTiokeHue 3THX LeJIei MporpamMMebl 1o (GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIICUNBACTCS PEIICHHEM CIICAYIOUINX 3a]a4:
® 1puoOpeTeHue 3HAaHUI O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHHUUECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
® [pHOOpeTeHUE YMEHUH OMUCHIBATH U OOBACHATH (PU3HUECKUE SIBICHHUS C
UCTIOJIb30BaHUEM IOJTyYSHHBIX 3HAHUIA;
® OCBOEHHUE METOJIOB PEIICHUS TPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
buznueckux Mojenel, TBOPUECKUX U MPAKTUK OPUEHTUPOBAHHBIX 33]1aY;
® pa3BUTHE YMEHUI HAOIIOAATh MPUPOAHBIC SIBICHUS U BHIMOIHITH OIBITHI,
nabopatopHbie pabOThI U IKCIIEPUMEHTATbHBIC UCCIEAOBAHUSA C UCTIOJIb30BaHUEM
U3MEPUTEIBHBIX TPHOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ HH(pOpMaIel GU3NIeCKOro Coaep KaHusl, BKIIOYas
UH(GOPMAILIHIO O COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATTN3 U KPUTUYECKOE
OILICHUBaHHUE WH(OPMALINY;
® 3HAKOMCTBO CO cepamu MpodecCHOHATBHOMN IeATEIBHOCTH, CBSI3aHHBIMU C (PU3UKOH,
¥ COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha IOCTHKECHUSAX (PU3HUECKON HAYKH.
Ha uzydenue ¢usuku (6a30BbIil ypoBeHb) HA YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMs
otBoguTCcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HeZeni0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpaMMe 1o Gpu3uke nepeueHb J1adopaTOpHbIX padoT U OMBITOB HOCUT
pPEKOMEH/1aTeNIbHBIN XapaKkTep, yUUuTelb AeaeT BbIOOp MpoBeieH s Ja00paTOPHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00YUaIOIUXCsl, CIUCKA AKCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOIO 3K3aMEHa O (PU3HKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®du3uka — Hayka o npupoze. Ssnenus npupoasl. U3ndecKue SBJICHUS: MEXAaHUYECKUE,
TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BelnunHbl. M3Mepenne puznueckux Bennuud. Ouznueckrue npudopsl.
[TorpemHocTs u3mMepenuii. MexxayHapoHas cCUcTeMa €IUHUII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH W3y4atoT npupoay. EctecTBeHHOHAYYHBII
METOJ MMO3HAHUsA: HaOJII0IeHUe, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3,
9KCIIEPUMEHT I10 MPOBEPKE TUNOTE3, 00BsACHEHUE HAOII0AaeMoro sBjeHus. Onucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. ®usnueckue mpuOOPHI U MPOoLEAypa NPSMBIX U3MEPEHHUIM aHATOTOBBIM U LIU(PPOBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.
N3mepenne paccTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.

Omnpenenenue pasMepoB MalbIX TEN.

N3mepenne TemMneparypsl IPU IOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYUKA
TeMIepaTypsbl.
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6. IIpoBeneHue uccieqOBaHUs MO IPOBEPKE TUMOTE3bI: JAIBHOCTH MONETA IIApUKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYIIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOIIHE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBm>xeHue yacTuil BeniectBa. CBsA3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
BpoynoBckoe nmxkenue, nuddys3us. BzaumoaeiicTBrue 4acTHI] BEIIECTBA: TPUTSIKEHUE U
OTTaJKUBaHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpUCTAITHYECKHX ) TeJI. B3anMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHhIX
COCTOSIHHSIX M UX aTOMHO MOJIEKYJIIPHBIM cTpoeHrneM. OCOOCHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HabGmionenue sBieHui, OOBSICHSIOMIMXCS MPUTSHKEHHUEM WU OTTAIKHBAHHEM YaCTHII

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKCHHSI.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe qBrkeHue. PaBHOMEpHOE M HEpaBHOMEPHOE ABUkKeHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SIBnenue nnepuuu. 3aKoH uHepUUU. B3anumoaeicTBrE Te Kak MpUYMHA U3MEHEHUS
CKOPOCTH JIBH>KEHHMS Tell. Macca kak Mepa nHepTHOCTH Teia. [InoTHocTh BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XxapakTepucTHKa B3auMoelcTBus Tes. Cuia ynpyroct u 3akoH ['yka.
W3mepeHue cuibl ¢ IOMOIIBIO IMHAMOMETpa. SIBlIeHHEe TArOTeHus U cuia TsbkecTd. Cuiia
TSKECTU Ha Apyrux miuaHerax. Bec rena. HeBecomocTs. CnoxkeHue Cuil, HalIPaBJIEHHBIX 110
oaHoil mpsiMoi. PaBHopelicTByromas cuil. Cua TpeHus. TpeHue CKOJIbKEHUS U TPEHHUE TTOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Haburonenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue ckOpoOCTH PABHOMEPHOI'O ABMXKEHHUS (IIIApUKA B HKHUAKOCTHU, MOJENIN
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
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2. OrmpeneneHue cpeHe CKOPOCTU CKOJIbKEHHS OpyCcKa WM IIapuKa MO HAKJIOHHOM
TJTIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHUs (AeopMaliiu) MpyKUHbI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBLKEHUS OT Beca Tella U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEeJIMYEHUs JaBieHus. JlaBnenue raza. 3aBUCUMOCTh
JaBJieHUs ra3za oT 00béMa, Temneparypsl. [lepenada naBneHus TBEPABIMHU TEIAMH, KUIKOCTIMU
n razamu. 3akoH ITackamns. ITneBMaTndeckre ManTuHbl. 3aBUCHMOCTD JaBJIEHUS )KUIKOCTH OT
ryounsl. ['uapocrarnyeckuit mapagokc. Coobmaromiuecst cocyasl. I uapaBindeckue
MEXaHU3MBbI.

AtMocdepa 3emnu 1 atMocdepHoe napieHue. [IpuunHbI cylecTBOBaHUS BO3YITHON
o06omouku 3emiu. OneiT Toppuuenu. U3mepenne arMmochepHOTO AaBiIeHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBiIeHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr 1ist usmepeHus
aTMoc(epHOTo JaBICHHS.

JleticTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BrITankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

Ilepenaua naBjieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.
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6. 3aBHCUMOCTH BHITAIKMBAIOIICH CHUIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea U
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM YKHMJIKOCTH.

8. VYcnoBue miuaBaHus Tel: IUIABAHUE WM MTOTPYKEHUE TEJT B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHON B )KUIKOCTh
YacTH TeJa.

2. OmnpeneneHre BHITAIKABAIOIIEH CHIIBI, ICHCTBYIOIICH Ha TEIO, MOTPYKEHHOE B
KUIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBHITAIKUBAIOLICH CHIIBL, ICHCTBYIOLICH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOLICH Ha
TEJO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHON B KUAKOCTh YaCTH TeJa U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa Uil KOHCTPYUPOBAHKE JIOJKU U ONpeieNieHue e
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbIYyar, 6JI0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuino paBHOBecus
pbruara. [IpuMeHeHne npaBuiIa paBHOBECHS pblyara K OJI0Ky. «30J0TO€ PABUII0» MEXaHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noteHimanbHas s1eprus. [IpeBpamienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B APYToil. 3aKOH COXPaHEHUS YJHEPIMH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Onpenenenue paboOThI CHIIBI TPEHUS MPH PAaBHOMEPHOM JIBH)KEHUH TeJa MO
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBH paBHOBECHS phlyara.

3. WMsmepenne KITJ] HakTOHHOH TITIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Paszgea 6. TensioBbie siBJICHUSA.

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHUS BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO
- KHHETUYECKOU TEOPHUH.

Mopenu TBEPIOTO, )KUKOTO U Ta3000pa3HOT0 COCTOSTHUHN BelecTBa. Kpucrammmaeckue u
amop¢Hsbie Tena. OObsICHEHHE CBONCTB Ta30B, )KUIKOCTEH 1 TBEPABIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETUYECKON Teopur. CMaurBaHUE U KallWJUISIPHBIC siBJIEHUS. TernoBoe
pacUIMpPEHNE U CKATHUE.

Temneparypa. CBs3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHULL.
Buytpennss sueprus. CriocoObl U3BMEHEHHUsT BHYTPEHHEH SHepTruu: Teruionepeaada u
coBepirieHre paboThl. BUIbI TeIUIONEpeaun: TIIIONPOBOAHOCT, KOHBEKITUS, H3ITYICHHUE.



KommuectBo TeruioTel. Y nenabpHas TEIUIOEMKOCTD BEIeCTBa. TemI000MeH U TEILNIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [InaBieHre u oTBepAeBaHUE KPUCTALTHIICCKIX
BEIeCTB. Y AelbHas TeTuioTa rasienus. [lapoodpa3zoBanue u koHaeHcanwus. Vcnapenue.
Kunenue. Y nenpHas Terora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPaTypbl KUTICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntumner padoTs! TeroBsix Asuratenei KI1J rermoBoro asurarens. TenaoBsie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmronenne kunenus.

©CooNOAELDE
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. HabGnronenne nocTossHCTBa TeMIEpaTyphl MIPHU TUTABJICHUH.

13. Mopenu TEIIOBRIX ABUTATENEN.

Jlabopamopuvie pabomol u onvimol.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEMa U

HarpeBaHUs WM OXJTKICHHUS.

6. IIpoBepka runore3bl JMHEHHON 3aBUCIMOCTH JJTUHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaOmroneHune n3MEeHEHHs] BHYTPEHHEH SHEPTHUH TeJla B PE3yJIbTaTe TEIIoNepeaun U
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.

9. OmpeneneHue KOIUYECTBA TEIUIOTHI, TOTYYEHHOTO BOJAOW MPH TEILIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.

10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

ok wn e

Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J[Ba poja 3JIEKTpUUECKUX 3apsioB. B3anMonelicTBre 3apsKEHHbBIX
teit. 3akoH KynoHa (3aBUCUMOCTH CHITBI B3aUMOACHCTBUS 3apsKEHHBIX T OT BETMUNHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuueckoe noJie. Hanpspk€HHOCTD nekTpudeckoro nojs. [Ipunimn cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpudeckux 3apsa0B. DJIeMEHTapHbIN leKTpudeckuil 3apsia. CTpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHMS JIEKTPUUECKOro ToKa. MIcTouHuKH
IIOCTOSIHHOT'O TOKA. J|eHCTBUS 3JIEKTPUYECKOI0 TOKA (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas nens. Cuia Toka. JneKkTpuieckoe HanpsokeHue. ConpoTUBICHUE
IIPOBOJIHUKA. Y I€JIbHOE CONPOTUBJIEHUE BellecTBa. 3ak0oH Oma /1J1s yd4acTKa Lenu.
[TocnenoBarenbHOE U NapaiIebHOE COEJUHEHUE TPOBOJHUKOB.

Pabota u Mo1HOCTD 35eKTpruYecKoro Toka. 3akoH Jxoyns—Jlenna. Dnekrpuueckue nenu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHBIE MarHUTHI. B3anmoielicTBrE MOCTOSTHHBIX MArHUTOB. MaruuTHOE 1oJie.
MarunuTtHoe nojie 3eMJId U e€ro 3Ha4eHHe NS ’KU3HU Ha 3emuie. OnbIT OpcTeaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [[puMeHeHne 31EKTPOMAarHUTOB B TEXHUKE. J[€MICTBHE MAarHUTHOTO MOJIA
Ha IIPOBOJIHUK C TOKOM. DJIEKTPOABUIATEIb IOCTOSIHHOTO TOKa. Mcnonb30Banue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel Gapanes. SABnenue snekrpoMarHuTHON uHAYKUUU. [lpaBuno Jlenna.
OnektporeHeparop. CrocoObl MOTyUEHUS dIECKTPUIECKON IHEPTUU. DIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO TTOJIS1 HA IIPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HAlpaBJIEHHsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €r0 BO3SHUKHOBEHMUS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

1. OmnbITh O HAOTIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBCHHH.

2. HccnenoBanue neicTBUS SIEKTPUYECKOTO OIS HA TPOBOAHUKH U IUAIICKTPHUKH.

3. CoOopka u npoBepka padoThl JIEKTPUUECKOI 1IeTIH TOCTOSHHOTO TOKA.

4. VI3amepeHue u peryaupoBaHue CHIIbI TOKA.

5. Hzmepenue u peryaupoBaHHUe HANPSHKEHUS.

6. HccrnemoBaHue 3aBUCUMOCTH CHUJIBI TOKA, HIIYLIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OTbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JEKTPUUYECKOTO COMTPOTUBICHUS
IPOBOJHHKA OT €r0 JJIMHBI, IO ITOIEPEYHOr0 CeUSHHs U MaTepHaa.

8. IIpoBepka mpaBuia CI0KEHUS HANPSHKEHUH MPH MOCIIEI0BATEIHFHOM COCTMHEHUN
JIBYX PE3UCTOPOB.

9. TIlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Omnpenenenuie pabOTHI AMEKTPUIECKOTO TOKA, WAYIIETO Yepe3 PE3UCTOp.

11. OnpeneneHue MOIHOCTH AINEKTPUIECKOTO TOKA, BBIIETSIEMOI HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JTaMIOUKY, OT HAMPsHKECHUS
Ha HEW.

13. Onpenenenne KIIJl narpeBaress.

14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MIPH UX OOBbEIMHEHUU U
paszieneHnu.

16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, TEMOHCTPUPYIOIINE 3aBUCHIMOCTH CHITBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.

18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.

19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITHI IO UCCIIEOBAHMIO SBJICHHS AJIEKTPOMArHUTHON MHYKIIMU: UCCIIEIOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBMKEHUs. PaBHOMEpHOE psiMOJIMHEHOE ABrKeHne. HepaBHomepHOE
NpsMOJIMHEHOE NBHKeHNE. CpeiHsAss U MTHOBEHHAs1 CKOPOCTh TeJIa ITPH HEPABHOMEPHOM

JBUKEHUU.
Yckopenue. PaBHOyckOpeHHOE TpsMOTHHEHOe BKeHHe. CBoOoaHOE maeHue. OnbIThI

lamunes.

PaBHOMeEpHOE BMKEHUE TIO OKpYKHOCTH. [lepron n gactora obparnieHus. JInaeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepssiit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Tpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Ciiia TPEHUS CKOJIBbKEHHUS, CUjla TPEHUs
IIOKOS1, APYTHE BUABI TPCHUS.



Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOAHOIO MaJIeHHUS.
JBuxenue ninanet Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs 1
HePErpy3KH.

PaBHOBecue MatepuanbHoOil Touku. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIUIEHHOM OChbIO BpamieHus. MoMmeHT cuisbl. LleHTp TsbxecTH.

Nmnynec Tena. MI3menenue ummnyibca. MMnynbsc cuiibl. 3aKoH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuil TSDKECTH, ypyrocTH, TpeHus. CBs3b
SHepruu u padotsl. [loTeH1manbHas Heprus Tena, NOAHITOTO Hajl TOBEPXHOCTHIO 3EMJIH.
IToTrenumanpHas sHEPrus cxxaTou npykuHel. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHHE IyTeH U TPACKTOPHIA ABMKEHHS OJHOTO U TOTO )K€ Tella OTHOCUTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HabmoneHne MexaHHMUYECKUX SBJICHUH, MPOUCXOIAIINX B cUCcTeMe 0TcuéTa «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHnenwue Beca TeNna Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpynpoBaHue TpakTa JUIsl pa3roHa U JajdbHEHUIIEero paBHOMEPHOTO IBHKEHUS
IApUKA WIH TEIEKKH.

2. OmnpeneneHne CpeHEN CKOPOCTH CKOIBKEHUS OpyCcKa MITH IBUYKCHUS IIapHUKa 110
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne yCKOpeHUs Tella PU paBHOYCKOPEHHOM JBH)KEHUH 110 HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBI)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTessl: €Ciu MPU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauallbHOU
CKOPOCTH ITyTH OTHOCATCA KaK psAJl HEUETHBIX YHUCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9. Omnpenenenuie paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a C HCIIOJIb30BaHUEM
HEMOABMKHOTO U MOABUKHOI'O OJIOKOB.

11. M3yueHue 3akOoHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: TIEPHOJI, YacTOTa,
aMIuIUTyAa. MaremaTuuecKuil U npy>KUHHbIN MasTHUKY. [IpeBpalienue sHepruu npu
K0J1e0aTeNbHOM JIBUKECHUU.

3aryxatomue Konedanus. BeiHyxnennsie konebanus. Pesonanc. MexaHnyeckue BOJHBI.
CBolicTBa MexaHn4yecKux BOJIH. [IpoosibHbIE 1 TTONIEpEUHbIE BOIHBI. J{JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Te Mo/ 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

HaGnronenue koneGaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaO0nroneHue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenuie 4aCTOThI U IEpUOAA KOJEOAHUNH MATEMaTUYECKOTO MasiTHUKA.

2. OmnpeneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBHCHMOCTH Tiepro/ia KojaeOaHHi OJBEIIEHHOTO K HUTH TPy3a OT
JUIHBI HUTH.

ok wn

4. VccnenoBaHue 3aBUCUMOCTH NEPUOJia KOJI€OaHUM MPYKUHHOTO MassTHUKA OT MacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH MepHOAa KoleOaHU| Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.
6. OnBITHL, IEMOHCTPUPYIOUIHE 3aBUCUMOCTD TIEpHOIa KOIeOaHHd IPY>KHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE MOJIe. DJIEKTPOMArHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BouiH. [lIkana snekTpoMarHUTHBIX BOJIH. Vcnonib30BaHue 3JIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimel.
1. H3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Paszpnen 11. CBeToBble siBICHHS.
JIyueBas monens cBera. Mcrounuku ceera. IIpsmonnHeiHOe pacipoCTpaHeHUE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKOH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpaKeHHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUECKUX CBETOBOJAX.
Jlunza. Xop nyyeii B mun3e. OnTudeckas cucreMa ¢oroarinapara, MUKPOCKOTa U
Teneckona. I’ a3 kak onTudeckas cucreMa. bim3opyKkocTs U 1albHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CliojkeHHe CEKTPaIbHbIX [IBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
ITpsimonuHEHOE PacIIPOCTPAaHEHHE CBETA.
Otpaxkenue cpera.
[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.
OnTuyeckuii CBETOBOL.
Xox nydeil B cobuparolieii 1uH3e.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.
. Ipunuun neiicrBus otoannapara, MUKpOCKOIA U TEJIECKOIA.
10. Mogens riasa.
11. Paznoxxenue 06enoro cBera B CIEKTP.
12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KEHUs CBETOBOTI'O JIyya OT yIJjla MajieHusl.
2. HzydeHme xapakTepUCTHK M300paXKeHUs MpeMETa B IIIOCKOM 3epKaJie.
3. MHccrnenoBanue 3aBHCHMOCTH yTJIa TPEIIOMIICHHSI CBETOBOTO JIyda OT yTIJjla MaJeHus Ha

NGO RALDE

TPAHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMpArOLEei JINH3HI.
OnBITHI O Pa3JI0KEHNUIO OEJI0ro CBETa B CIIEKTP.

OnbITH IO BOCTIPUSTHIO I[BETA MIPEIMETOB MPHU UX HAOJIIOJICHUH Yepe3 [IBETOBbIE
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

OmnpiTel Pezepdopaa u mutanerapuast Moens aroMa. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eTa- u ramma-uznyyeHus. CTpoeHre aTOMHOTO si/1pa.
Hyxknonnas mogens atomHoro siapa. M3otonsl. PagnoaktuBHbie ipeBpaiienus. [lepruon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOTO YNCEN. DHEPIHsl CBSI3U
aTOMHBIX A1ep. CBsa3b Macchl ¥ 3HEpruu. Peakunu cunTe3a u nenenus suep. crounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CHeKTphl pa3aMYHBIX I'a30B.

CnekTp Boaopoaa.

Habmonenue TpexoB B kamepe BusbcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

N o oab
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Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE YHEPTHU YACTHUIIBI 10 TOPMO3HOMY ITYTH (I10

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-0000IIAIOLTHI MOy b IPEIHA3HAYEH JIJIsl CHCTEMATHU3AIUH U
0000111eHUS IPEIMETHOTO COJIEP>KAHUS U OIBITA JeSTeIbHOCTH, TPUOOPETEHHOTO MPH U3yUCHUH
BCEro Kypca (hM3HKH, a TaK¥Ke JJIsl HOJITOTOBKYA K OCHOBHOMY T'OCY/IapCTBEHHOMY K3aMEHY 10
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[Tpu n3yyeHnn JAHHOTO MOJYJISl PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BHIIBI
JESTEIIbHOCTH, HA OCHOBE KOTOPBIX 00ECTIEYNBACTCS TOCTHKEHUE IPEIMETHBIX U
MeTanpeMETHBIX INIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHUs, POPMHUPYETCS €CTEeCTBEHHOHAYYHAS
IPaMOTHOCTB: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS SIBICHUI MTPUPO/IBI M TEXHUKH,
OBJIA/ICHUE YMEHHUSAMHU OOBSICHATH (PU3UUECKUE SIBICHUS, TPUMEHSS TTOTydeHHBIC 3HAHHS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIBHEIE.

[TpuHIMNIUATBHO AESTENLHOCTHBIN XapakTep JAHHOTO pa3jelia peanu3yercs 3a CYET Toro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE TOJIY4YE€HHBIX 3HAHUI PaclO3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBICHHS
B OKPY’KaroIlIel MPUPO/Ie U TOBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HAYYHbIE METO/bI UCCIIEJOBAHUS (PU3NUECKUX SBJICHUH, B TOM YHUCIIE JUIS
MPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAHOOJIee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHH,

Harpumep, MPaKTHYECKOT0 UCTIOIb30BaHUS Pa3IMYHBIX HCTOYHUKOB SHEPTUU Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3HUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

Wzyuenue (Hu3NKU Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHUs HApaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare nzyuenus GU3NKN HA YPOBHE OCHOBHOTO 00IIETO 00pa30BaHUS Y

oOyuarorierocst Oynyt c()OpMUPOBAHBI CIEIYIOIINE JTNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) mnaTprMoOTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM Pu3nueckoin
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHMUSA:

- BOCTIPUSITHE ICTETUYECKUX KauyecTB (PU3NUECKON HAYKH: €€ TAPMOHUYHOTO ITOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHeE LIEHHOCTH (PU3MUECKON HayKH KaK MOILIHOTO MHCTPYMEHTA [MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIIOLIEN KYJIbTYpHI,

- pa3BUTHE HAyYHOU JH0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TENbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHS:

- OCO3HaHME LIEHHOCTH 0e30MacHOro 00pasa )XKM3HU B COBPEMEHHOM TEXHOJOTHUECKOM
MUpE, BAXKHOCTH MpaBWJI 6€30M1aCHOT0 MOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, ¢
ANEKTPUYECKUM U TETJIOBBIM 000PYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

- cpopMUPOBAHHOCTH HaBbIKA pedICKCUH, IPU3HAHKUE CBOETO MpaBa Ha OITHOKY U TaAKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE y4acTH€ B PEIICHUH IPAKTUUECKHX 3aj1a4 (B paMKaxX ceMbH, 00pa30BaTeIbHON
OpraHM3aliu, ropoJia, Kpas) TEXHOJIOTMYECKOM U COIIMabHOM HAIllPaBIEHHOCTH,
TpeOYIOMHX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUYECKOMY U3YUYEHHUIO Ipodeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

- OpMEHTalMs Ha MpUMEeHeHHe (PU3NUYEeCKUX 3HaHUM JJIs peleHus 3aja4d B o0jaacTu
OKpY>Karollen cpe/ibl, IIaHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUIA
JUISl OKPY>KarOIEen CpeJibl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U IMyTel UX pereHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM COLMAJIBLHON M IPUPOIHOM CPeAbI:

- IOTPeOHOCTh BO B3aMMO/IEHCTBUYU IIPU BHITIOJHEHUH UCCIIEIOBAaHUI U MPOEKTOB
(bu3nyecKoil HaNpPaBIECHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTh;

- MOTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4YHcie (HOPMYTUPOBATh UICH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;



® - CTPEMJICHHUEC aHAJIIM3UPOBATh U BBIABIATH B3AUMOCBA3H IIPHUPOJBI, O6HI€CTBa 1 3KOHOMUKHU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® - OIICHKA CBOUX JACUCTBUH C YY4ETOM BIMSHUSA HA OKPYXKAIOLLYIO CPENY, BOZMOMXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbpraTe ocBoeHHs mporpamMmbl o (hU3MKe Ha YpOBHE OCHOBHOTO OOILIEr0O
oOpa3oBaHus y o0yuaromierocsi 0yayt chopMupOoBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJTIOYAIOIIME [T03HABATEIbHBIC YHUBEPCATIbHBIE YUEOHBIE IEHCTBHS, KOMMYHHUKATHBHbIC
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornvyeckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbIE IPU3HAKN O0OBEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYLIECTBEHHBIH NPU3HAK KJIaCCU(PHUKALIUI, OCHOBAHHS /151 0000IIeHHS
Y CPaBHCHHS;

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPECUHA B paCCMAaTPHBACMBIX (baKTaX, JaHHBIX 1
HAOJIIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJIATh IPUYUHHO-CIIECTBEHHBIE CBSI3U NPU U3YUYEHUHU (PU3UUECKUX SABICHUH U
IPOIIECCOB, JeNaTh BHIBO/IbI C UCIIOIb30BAaHUEM JEAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3SX (PU3NUYECKHUX BEJTUYNH;
CaMOCTOSITENIbHO BBIOMPATh CIIOCOO perieHus yueOHo! (pu3nueckoi 3agaun
(cpaBHEHHE HECKOJIBKHX BApHAHTOB PEIICHUS, BEIOOP HanboIIee MOAXO0ISIIEro C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT NTO3HAHNS,

MIPOBOJIUTH 110 CAMOCTOSATEIHHO COCTABICHHOMY TUTAHY OTIBIT, HECIOKHBIN
(bU3HYECKU HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS;
OIICHUBATh HA IPUMEHUMOCTh U JJOCTOBEPHOCTH HH(POPMAIIHIO, TOTYICHHYIO B XO/I€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYIUPOBATH 000OIIEHHS ¥ BBIBOJIBI IO PE3YJIbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE PU3NIECKUX MPOLIECCOB, a TAKKE
BBIIBUTATh TPEINOI0KEHUS 00 X Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

NPUMEHSATH Pa3InYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOMCKE U 0TOOpE
MH(pOpMallMU WIK JaHHBIX C YUETOM IpeNIoKeHHON yueOHO! (hr3nuecKoi 3a1auu;
aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO PA3ITHUHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIIbHYIO (hOpPMY MpeacTaBiIeHUs HHpopMaIuy u
WUTIOCTPUPOBATH peliaeMble 3aJa4u HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HTHOU
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC YHHBepcadbHblIe y4eOHbIe JeHCTBHUSA:



® B X0¢c 00CYXXJeHHUs y4eOHOr0 MaTepuaia, pe3yIbTaToB JJA00OPATOPHBIX PaboT 1
MIPOEKTOB 337]aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOI TeMbI U BEICKA3BIBATh UJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;

® COIOCTABJIATH CBOM CYXKIEHUS C CY)KJICHUSIMH JIPYTUX YYACTHUKOB JIHAIIOTA,
0OHapy>XMBATh PA3IUYKE U CXOJACTBO IMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOIMYHO MPEACTABIATH PE3YIbTATHl BBIMOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

® [IOHMMATh U HCIIOJIH30BATh MIPEUMYIIIECTBA KOMAaHAHOW U WHIUBHIYAIBHOU PaOOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

® [IPUHUMATH LEJIU COBMECTHOM AECATEIbHOCTH, OPIrAaHU30BBIBATh JICHCTBHUS MO €€
JOCTIXKCHHIO: PacpeiesisiTh POJin, 00CYK/1aTh MPOIECCH U PE3YJIbTAThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

® BHINOJIHATH CBOIO YacTh PabOThI, JOCTUTasl KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HAIPABIECHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMH UJIE€HAMH KOMAaH/IbI,

® OICHMBATh KAYECTBO CBOETO BKJIAJA B OOLIUN MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

® BBISBIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIIMX /ISl peIleHHs
(bu3nUecKux 3HaHUMH;

® OpUEHTUPOBATHCS B PA3JIMYHBIX ITOAXOAAX MPUHATHUS PELICHUN (MHAUBHUIYAJIBHOE,
INPUHITHE PELICHUs B TPYIIE, IPUHATHE PELICHUHN IPYyIIOon);

® CaMOCTOSITENIbHO COCTAaBIISITh AJITOPUTM pellieHus: (PU3NYECKOM 3a1auu WK TUIaHa
UCCIIEIOBaHMS C YIETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpeIaraéMble BApUaHThI PEIIEHUM;

® jenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

® JaBaTh aJI€KBATHYIO OLIEHKY CUTYallMu U MpeJiarath MjaH e€ U3MEHEHUs;

® O0BACHATH NPUUUHBI JOCTHXKEHHS (HEIOCTHUIKEHUS) Pe3yIbTaTOB JEATEILHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

® BHOCHTb KOPPEKTHBBI B JESITEILHOCTD (B TOM YHCJIE B XO BBITOJIHEHUS (PU3NYECKOTO
MCCJIEIOBAHMSI UJTU TIPOEKTAa) Ha OCHOBE HOBBIX 00OCTOSITENIbCTB, H3MEHUBIINXCS
CUTYallul, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUIM;
CTaBUTh ce0s1 Ha MECTO JIPYroro YejaoBeKa B X0JI€ CIOpa WK AUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

® [pHU3HaBaTh CBOE MPABO HAa OUIMOKY IPH pelIeHny (HU3NUECKUX 3a7a4 WiId B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTO.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoHIy 00ydeHus B 7 Kj1acce peaMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:



®  JICIIOJIB30BaTh MOHATHA: GU3NYECKHUE U XUMUUYECKHE BICHUS, HAOIIOIeHHE,
HKCIEPUMEHT, MOJIETIb, THIIOTE3a, EAUHUIIB (PU3UUECKUX BEITHMYUH, ATOM, MOJIEKYJI,
arperatHble COCTOSIHUS BelecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHIMIECKOE
JBYDKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, NMPSIMOJIMHENHOE), TPAEKTOPHH,
paBHOAEHCTBYIOLIAs cuia, AedopMarius (yrnpyras, IulacTHYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

e pasnuuaTh aBiaeHus (A dy3us, TEMI0BOE IBHKEHHE YaCTHI] BEIECTBA, pABHOMEPHOE
JBIKCHHE, HEPABHOMEPHOE ABM)KECHUE, MHEPLIUS, B3aUMOJICHCTBHE TEJI, PABHOBECHE
TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpalllCHMs], llepeiada JaBICHHUs TBEPAbIMU
TEeJIaMU, KHUJIKOCTSIMU U Ta3aMH, aTMOC(EpHOE JaBlieHHUE, TUIaBaHUE TEJI, IPEBPALLCHUS
MEXAHUYECKOM HEPIUN) 110 ONHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SIBJICHUM B OKPY’KaIOLIEM MUpPE, B
TOM 4Mcie (PU3NYECKHe SBICHUS B IPUPOAE: IPUMEPHI JIBIXKEHUS C PA3INYHBIMU
CKOPOCTSIMH B ’KMBOHM M HE)KMBOU MPUPOJIE, JEUCTBUE CUIIbI TPEHUS B IPUPOJE U
TEXHMKE, BIIMSIHUE aTMOC(EPHOIO JaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO,
pbIYary B TeJie YeJI0BEKa, IPU 3TOM NEPEBOIUTh MPAKTHUECKYIO 33/auy B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

® OIUCHIBATh U3YYECHHBIC CBOWCTBA TEN U (PU3UUECKHUE SIBICHUS, UCIIOIB3Ys (PU3NIECKHE
BEJIMUYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMS, I1yTh, CKOPOCTb, CPEIHSASA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC T€Ja, CUIJIA TPEHMUSI, JaBICHHUE
(TBEpOTO TENa, JKUAKOCTH, I'a3a), BBITAIKUBAIOLIAs CUJIa, MEXaHHUYecKas paboTa,
MOIIIHOCTb, IIJIEYO CHUJIbl, MOMEHT CHJIbI, KO3()PUIIMEHT M0JIE3HOTO AEHCTBUS
MEXaHU3MOB, KHHETUYECKas ¥ MOTEHIMaIbHAs SHEPIUsl), IPU OMMCAHUN PABUIILHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCTIOIb3YEMBbIX BEJIMUNH, UX 0003HAUEHUS U €AUHULIBI
(bU3MUECKUX BETMYMH, HAXOAUTh (OPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO
BEJIMYMHY C APYTMMH BETMYMHAMHU, CTPOUTH IPaPUKU U3y4YEHHBIX 3aBUCUMOCTEN
(GUBUYECKUX BEIUYHH,

® XapaKTepH30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBICHUS U MIPOLECCHI, HCTOIb3Ys
IpaBuiIa CI0XKEHUS CUi (BJOJIb OAHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, paBuiIo paBHOBECHsI pbldara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUH, IIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MaTEMaTHUYECKOE BhIPAXKEHUE;

® O0BACHATH PU3NUECKUE SIBICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYallMi IPAaKTUK OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISATH IPUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoi Ha 1—
2 U3y4eHHBIX CBOMCTBA (GU3UUYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

® permiaTh pacu€THBIE 33/1a4M B 1—2 neicTBUS, HCIIONB3YsI 3aKOHBI U (POPMYIIHI,
CBs3bIBaIOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4ul
3allUCBIBAaTh KPATKOE yCIOBUE, TOACTABIATh GU3NYECKUE BETUYHUHBI B (POPMYJIBI U
IPOBOJIUTH PACcUYEThl, HAXOAUTH CIIPABOYHBIE JTAaHHbBIE, HEOOXOAUMBIE IS PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHON (hrU3NUecKOi BEIMUMHEI,

® pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PELIMTh IIPU MOMOILIH (PU3HMUECKUX
METOJI0B, B OITMCAHUH MCCIIEIOBAHUS BBIIEIATH IPOBEPAEMOE NMPEATIOI0KEHUE



(runotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yabTaT, HAXOUTh
OLIMOKH B XOJ€ OTIBITA, I€aTh BBIBOJKI 110 €TO PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBICHUN MM (PU3UUECKUX CBOMCTB
Tes1: (POpMYIMPOBATE IPOBEPSEMbIE IIPEANIONIOKEHUS, COOUPATh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITIOJIHATH NMPSIMbIE H3MEPEHUS PACCTOSHUS, BPEMEHHU, MAaCcChI Tella, 00b&Ma, CHITBI U
TEMIIepaTyphl C UCTIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, 3aHCHIBATD
IIOKa3aHUs IpUOOPOB ¢ y4ETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OAHON (PM3UUECKOM BEIMUUHBI OT IPYroil ¢
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO ABMIKYILETOCS
TE€Ja OT BPEMEHU JIBU)KEHHUS TENa, CUIIbI TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa
00pabOTKK TOBEPXHOCTEH TE U HE3aBUCUMOCTHU CHJIBI TPEHUS OT IIJIOIIA !
COIIPUKOCHOBEHMSI TEJ, CUJIbI YIIPYTOCTHU OT yJUIMHEHMS IIPY’KUHBI, BEITAIKUBAIOIIECH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH T€Jja, OT IIyOUHBI, HA KOTOPYIO IMOTPYKEHO TEJIO,
YCIIOBUH IUIaBaHUS TeJ, yCIOBUM paBHOBECHS phluara U 0JIOKOB), y4acTBOBATh B
IUTAaHUPOBAHUU y4eOHOT0 UCCIIe0BaHMsI, COOMPATh YCTAHOBKY U BBIIIOJIHSATH
U3MEpEHus, ciaelys MPeJI0)KEHHOMY IUIaHy, (PMKCUPOBATh Pe3yiIbTaThl HOJYYEHHOM
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJIE MPEUIOKEHHBIX TAOIHI] U TPAPHKOB,
JIeJ1aTh BbIBOJIBI 110 pe3YJIbTaTaM UCCIIEIOBaHMUS;

HPOBOJIUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BEJTMYUH (IUIOTHOCTH BELIECTBA
KUAKOCTH U TBEPIOTO TeJa, CUJla TPEHMSI CKOJIbKEHHUS, JaBICHNUE BO3/1yXa,
BBITAJIKUBAIOIIAsA CUJIa, AEHCTBYIOIAs Ha MOTPYKEHHOE B KUIKOCTH TEJO,
KOA((UILIMEHT MOJE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEysI IPEAJIOKEHHON
MHCTPYKLUU: TIPU BBIIIOJHEHUH U3MEPEHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL,

coOiroaaTh NMpaBuila TEXHUKU 0€3011acHOCTH U padoTe ¢ 1abopaTOPHBIM
000pyI0BaHNEM;

YKa3bIBaTh MPUHLUIIBI JEHCTBUS IPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIONIUECS COCY/Ibl, OapOMETp, pbluar, NOJABM>KHBIA U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS H3yUYE€HHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM Ha UX ONMHUCAaHUsA (B TOM YHCIIe: TOJIIMITHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THIPaBIMUYECKUI IIPECC, MAHOMETP, BEICOTOMED, IOPIIHEBOM HAcOC,
apeoMeTp), UCIIOB3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUIN U HEOOXOIUMbIe
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIHIO O MIPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU /711 0OecrieueHus
0€30IaCHOCTH MPpU OOPAIIIEHNH C TPUOOpaMH U TEXHUUYECKUMH YCTPOHCTBAaMH,
COXpPaHEHHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TMOBEICHUS B
OKpYXKalollleil cpee;

OCYILECTBIISATh OTOOP UCTOYHUKOB UH(POpMaLuu B VIHTEpHETE B COOTBETCTBUHM C
3a/laHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CpaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HH(OPMAIIHIO, KOTOPAs ABJISETCSA IPOTUBOPEUUBOI
WA MOXET OBITh HEJJOCTOBEPHOM;



® UCIOJIb30BATh P BHINIOJHEHUH YU€OHBIX 3aJaHUI HAyYHO-TIONYJISPHYIO JUTEPATypy
(bu3uUecKoro conepkaHus, CpaBOYHbIC MaTepHalbl, pecypchl ceTi MHTepHeT,
BJIAJICTh MPUEMAaMH KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMaIuK (pr3nyecKoro cojepKanus, B TOM YUCIE MyOIHMYHO JeNaTh
KpaTKKe COOOLICHNS O pe3y/bTaTaxX MPOEKTOB WM y4eOHBIX HCCIEIOBAHUMN, IPH STOM
rPaMOTHO UCHOJIB30BaTh N3yYEHHBIN MOHATHIHBIN amnmapar Kypca (pu3uku,
CONPOBOXAATh BBICTYIIJICHUE IIPE3EHTALIUEH;

® [IpU BBHIIIOJHEHUHU YYEOHBIX TPOEKTOB U MCCIEIOBAHUN PaCIpeAesaTh 00SI3aHHOCTH B
IpyIIE B COOTBETCTBUHU C MIOCTABICHHBIMU 3aJjauaMy, CJIEAUTD 3a BHIIIOJHEHUEM ILJIaHA
JeICTBU, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B JESATEIILHOCTD TPYIIIIHI,
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJIECHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOLIUX.

K koH1y o0ydyenus B 8 kjiacce rnpeiMeTHbIe pe3yJIbTaThl HA 6A30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

® 1CIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUYKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTAITUYECKHEe U aMOp(dHbIE Tena,
HACBIIICHHBIA U HEHACBIIICHHBIN M1ap, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATEIIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUH 3apsill, JIEKTPUUECKOE
110JI€, POBOJIHUKU U AUAJIEKTPUKH, TOCTOSHHBIM AIEKTPUUECKUN TOK, MArHUTHOE
ToJIE;

® pasnuuaTh SABJIEHU (TEMJIOBOE paclIMpeHHe U CKaTHe, Terionepeaaya, TerioBoe
paBHOBECHE, CMauMBaHHe, KAMWUISIPHBIE SBJICHUS, UCTIApEHUE, KOHEHC CalUs,
IUIaBJIEHUE, KpUCTaUIU3alus (OTBepJeBaHUE), KUIIEHUE, TeIIonepeaaya
(TEerIonpOBOHOCTD, KOHBEKIIHS, U3TYUYE€HHUE), HIEKTPU3ALIUs TeJl, B3aUMOICHCTBHE
3aps10B, JEHUCTBUS DJIEKTPUUECKOTr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOIO OISl HA MPOBOAHUK C TOKOM, 3JIEKTPOMarHuTHast
MHAYKIINS) IO OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

® DACMO3HAaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SBICHUHN B OKpPY’KaIOIEM MHUpE, B
TOM 4Hcie (hru3nUYecKue SBJICHUS B IPUPOE: MOBEPXHOCTHOE HATSKEHHE U
KalWJUISIpHBIE SIBJIEHUS B IPUPOJIE, KPUCTAIIBI B IpUpoe, n3nydenue CoiHIa,
3aMep3aHue BOJI0EMOB, MOpCKHE Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHEs, CHera,
AIIEKTPUUYECKHE SBJICHUS B aTMOC(]epe, IMEKTPHUUECTBO KUBBIX OPTaHU3MOB,
MarHUTHOE MoJje 3eMId, Apeiid MOT0COB, POJIb MATHUTHOTO TOJIS [Tl )KU3HH Ha
3emJie, MOJISIPHOE CUSIHUE, TIPU STOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBONMCTBA (MPU3HAKH) (PU3MUECKUX SBICHHUIA;

® OIUCHIBAaTh U3YUYEHHBIE CBOWCTBA TeN U (PU3UUECKUE SIBICHUS, UCIIOJb3Ys (PU3NUYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUsI, KOJIMYECTBO TEIUIOTHI, yAEIbHAS
TEIIOEMKOCTH BEILIECTBA, Y/elIbHas TEIUIoTa IJIaBJIeHHUs], yleJdbHas TeroTa
napooOpa3oBaHus, yIeIbHas TEIIOTa CTOPAHMS TOITMBA, KOA(DPHUITUEHT MOJIE3HOTO
JIEUCTBUA TEIUIOBOW MAlIMHbBI, OTHOCUTEIbHAS BJIAXKHOCTh BO3AYyXa, AIEKTPUUECCKUN
3apsij, CUjla TOKa, JJIEKTPUUECKOE HANPSYKEHUE, COIPOTUBIIEHUE ITPOBOAHMKA,
yIIeJIbHOE COMPOTHUBIIEHUE BEIIECTBA, pad0Ta U MOILITHOCTD ANEKTPUUECKOTO TOKA), IPU
ONKMCAHUU MPABUIBHO TPAKTOBATh PU3NYECKHUIT CMBICI UCIIOJIB3YEMBIX BEIMUHUH,
0003HaYCHHSI U SMHUIIBI (PUBNICCKUX BEITUIHH, HAXOIUTHh (POPMYIIBI, CBSA3BIBAIOIINE



JTaHHYI0 (PU3NYECKYIO BETUUYUHY C JPYTMMH BETUYMHAMU, CTPOUTH rpauKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeM, (PU3MUECKHUE SIBICHHUS U MPOLIECCH, HCIIOIb3YsI
OCHOBHBI€ IOJIOKEHUS MOJIEKYJISIPHO-KMHETHUYECKON TEOPUHU CTPOCHHUS BEILIECTBA,
MIPUHIIMII CYTIEPIO3UIINH MoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsaa, 3akoH OMa Juid ydacTka Lenu, 3akoH Jxoyna—JIeHna, 3akoH coXxpaHeHUs]
SHEPTHUH, IIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIUCHIBATH €TO
MaTeMaTU4YeCKOEe BBIPAXKEHUE;

00BACHATH (PU3UYECKUE MPOIIECCH M CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYyaluil IPAKTUK OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHOCIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTHYECKHX IIAroB ¢ ONMOPOoi Ha 1—2 U3y4eHHBIX
CBOICTBa (PU3UUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
peiaTts pacy€THbIC 3a7a4u B 2—3 IeUCTBUSA, UCTIOIb3Ysl 3aKOHBI U (POPMYIIBI,
CBs3bIBaIOIIME (PU3MUYECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aa4n
3alMChIBaTh KPaTKOE YCIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JUISl PEIICHUS 3aauH,
BBIOMPATH 3aKOHBI U (HOPMYITBI, HEOOXOAMMEIE JUIsl €€ pemIeHH s, TPOBOIUTH PACYETHI U
CPaBHHBATh MMOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIMUYUHBI C N3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH (PU3NIECKUX
METO/IOB, UCII0JIb3Ysl ONMCAHUE UCCIIEJOBAHMSI, BBIACIATH IIPOBEPSEMOE
IIPEII0JIOKEHNE, OLIEHUBATh IIPAaBUIILHOCTD MOPSAIKA IPOBEICHUS UCCIIEA0BaHNU,
JIEJIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3MUECKUX ABICHUN M (PU3MUECKUX CBOMCTB
Ten (KanuUISIpHbIE SBJIEHUS, 3aBUCUMOCTD JJaBJICHUS BO3]lyXa OT €ro o0bEéma,
TEMIEPATYPbI, CKOPOCTHU IPOIECCa OCTHIBAHUS U HArpeBaHUs MPU U3TYyUEHUH OT LIBETa
U3JIydarolel (mornomaroieit) moBepXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT
TEMIEPATYPHI JKUJKOCTH U IUIOLIAIN €€ IIOBEPXHOCTH, MIEKTPU3ALUA TN U
B3aMMOJIEHCTBHE IIEKTPUUECKUX 3apsA10B, B3aUMOJICHCTBUE TIOCTOSTHHBIX MAarHUTOB,
BU3YalIM3alisl MATHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHnuTa, CBOMCTBA 3JIEKTPOIBUTATENs
MOCTOSIHHOTO TOKa): (hOpMYJIMPOBATH MPOBEPSEMbIE MPEAIONIOKEHH, COOUPATh
YCTAHOBKY U3 MPEJIOKEHHOT0 000PYAOBaHUs, OMMCHIBATH X0 ONbITa U
(GbopMyITUPOBAThH BHIBOJIBI;

BBITOJIHATH NMPSMbIE U3MEPEHUS TEMIIEPaTyphl, OTHOCUTEIbHOM BIIAYKHOCTH BO3/1yXa,
CHJIBI TOKA, HANPSKEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYHKOB
($u3MUeCKUX BETMYMH, CPABHUBATH PE3YIbTAThl U3MEPEHUN C YIETOM 3aJaHHON
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCHMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYTOH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTUBIICHUS IPOBOJHUKA OT
€ro JJIMHBI, IUIOLIA/IN TIONIEPEYHOI0 CEUEHUS U YAEIBHOIO COITPOTUBIIEHMSI BEIIECTBA
MIPOBOJHMKA, CUJIbI TOKA, UYLIETO Yepe3 IPOBOJAHUK, OT HAMPSKEHUs Ha IPOBOIHUKE,
UCCJIEIOBaHKE MOCIIEIOBATEILHOTO U MapajlIeIbHOTO COEAMHEHUN TPOBOAHUKOB):
IUTAHUPOBATh UCCIIEI0OBAHUE, COOMPATh YCTAHOBKY U BBIIOJIHITH U3MEPEHUSs, CIEeIys
NPeUI0KEHHOMY TUTaHy, (PMKCHPOBATh PE3yIbTAThI MOJYYCHHOH 3aBUCUMOCTH B BUJIE
TabJIUI ¥ rpauKoOB, IeJaTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEIOBAHUS;

MPOBOAMTH KOCBEHHBIE U3MEpPEHUsT GU3NUYECKUX BETUUHH (yIeNbHAas TEIIOEMKOCTh
BEIIIECTBA, COMMPOTHBIICHUE MPOBOHUKA, pab0Ta M MOIIHOCTh JIEKTPUIECKOTO TOKA):



IUTAHUPOBATh U3MEPEHUs1, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys
MPEII0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEJIMUYUHBL;

coOJIIOIaTh MpaBHJIa TEXHUKH OE30MACHOCTH MPU paboTe ¢ 1abopaTOpHBIM
00opyI0BaHNEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONMOPOM HA UX ONHCAaHUsA (B TOM YHCIE: CUCTEMA OTOIUIEHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUHUK FIEKTPUIECKOM
SHEPTUH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEeBaTEIbHBIE IEKTPOIIPUOOPHI
(mpuMepBbI), ANEKTPUUYECKUE TPETOXPAHUTEIH, FITEKTPOMArHUT, JIEKTPOIBUTATEIh
MOCTOSIHHOTO TOKa), HCIIOJNB3YsI 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUH U
HEo0X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI 110
CXeMaM U CXEMaTUYHBIM PUCYHKaM (3KUKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUTATENh BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOII, Pe0CTaT), COCTABIIATh
CXEMBI JIEKTPUUECKUX LIETIeH ¢ IOCIIE10BaTENbHBIM U MMAPAIJICIIbHBIM COEMHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AIEKTPUUECKUX LIETICH;
MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O TPUMEPaX ) IPAKTHUECKOTO
UCIOJIb30BaHUs (PU3UYECKUX 3HAHUM B MOBCEAHEBHOMW KHU3HU 7151 OOeCTIeUeHus
0€30MacHOCTH NPU O0pALEHUH C TPUOOPaMU U TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHUsI 310pOBbs U COOJIIOIEHUS HOPM IKOJIOTMUECKOT O TIOBEICHUS B
OKpYXKarollleu cpere;

OCYIIECTBIISATH TOUCK MH(popMannu (usmueckoro coaepkanusi B lutepuere, Ha
OCHOBE UMEIONINXCS 3HAHUN U MYTEM CpPAaBHEHUS JOMOJIHUTEIbHBIX HCTOUHUKOB
BBIIETIATH UHPOPMALMIO, KOTOPAs SBISETCS MPOTUBOPEUUBON MIIM MOXKET OBITh
HEJIOCTOBEPHOMU;

MCIIOJIb30BATh MPY BHIMIOTHEHUH YUEOHBIX 33JaHUN HAYYHO-TIONYISPHYIO JTUTEPATyPy
bu3nYECKOT0 cofepKaHus, CIIPaBOYHBIE MaTepUabl, pecypchl cetu MHTepHeT,
BJIa/IETh NpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMaLUK U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEHUs, 000011ast
UH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO COJIEPKAHUSA, B TOM YUCIIE
MyOJIMYHO NMPEACTABIATH PE3YIbTaThl MPOSKTHOM MIIN UCCIEe10BATEIbCKON
JEATEIIbHOCTH, TTPX 3TOM I'PaMOTHO UCMOJIb30BATh N3YUEHHBIN MOHATUHNHBIN armapar
Kypca (hU3UKH, COMTPOBOXK/IATh BHICTYIUICHHE TIPE3CHTAIIUEH;

IPY BBIIOJIHEHUH YYEOHBIX MPOEKTOB M UCCIIEAOBAHUM (PU3NYECKHUX MPOLIECCOB
pacmpeaensTs 003aHHOCTH B TPYIITE B COOTBETCTBUH C MTOCTABICHHBIMHU 33/IJa4aMH,
CJIEUTH 32 BHINOJIHEHUEM IUIaHa AEMCTBUI U KOPPEKTUPOBATH €0, aIeKBaTHO
OILICHUBATh COOCTBEHHBIH BKJIAJl B ACSITEILHOCTD IPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSBIISis TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K koHIty 00ydenus B 9 Kjacce rnpeMeTHbIE PE3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

HCIIOJIB30BAaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepUaIbHasl TOUKA, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JABMKEHUS, eopmanus (yrpyras, miacTuieckas),
TpPEHHE, IEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U NEPETPY3KH, LIEHTP
TSKECTH, AOCOIIOTHO TBEPOE TEJO, EHTP TAKECTU TBEPAOTO Tella, paBHOBECHE,
MeXaHU4YeCKHe KoueOaHus U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK,



3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPhI HCITYCKAaHUS | MOTJIOIIEHUs, anb(a, OeTa- 1 raMma-
U3JTy4EHUs], U30TOIIbI, SIACpHAs SJHEPIETUKA,

pa3ianyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOIHOE MaJICHHUE TEN, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICICTBUE TEJI, PEAKTUBHOE JIBUJKEHUE,
KosiebaTenbHOE IBM)KEHHUE (3aTyXarollre U BEIHYKICHHBIE KOJieOaHMs ), pe30HAaHC,
BOJIHOBOE JIBUJKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHEMHOE pacpOCTpaHEHUE,
OTPa)KEHUE U MIPEJIIOMIICHUE CBETA, [IOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKECHUE
0esI0ro CBeTa B CIEKTP U CI0KEHUE CIEKTPAIbHBIX LIBETOB, AUCIIEPCHS CBETA,
€CTECTBEHHAsl PaIM0AKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOIO CIIEKTPa U3JIy4EHNUs)
10 ONHMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JaHHOE (hU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SBICHUH B OKpPYKaIomeM Mupe (B
TOM 4YHUCIIe (PU3UIECKHE SIBIICHUS B TIPUPO/IC: TIPUIUBBI U OTIUBEI, TBUKCHHUE TUTAHET
ConHe4YHOM CUCTEMBI, PEAKTUBHOE JABUKEHHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHUE, CEIICMUYECKHE BOJIHBI, IlyHAMH, 3X0, [IBETa Tell,
ONTUYECKUE SBJICHUS B IPUPOJE, OMOJOTNYECKOEe AeMCTBHE BUIMMOTO,
yIBTPapUOIECTOBOTO U PEHTICHOBCKOT'O U3ITyUYEHUH, €CTECTBEHHBIN PaINOAKTUBHBIH
¢doH, KOCMUYECKHE TyYH, PAAMOAKTUBHOE H3TYyUCHHE IPUPOJIHBIX MUHEPAJIOB,
JefCTBUE paAMOAKTUBHBIX U3ITyUYEHUN Ha OPraHU3M YelIOBEeKa), IPU ATOM NMEPEBOAUTD
MPAKTUYECKYIO 33]]a4y B y4EOHYIO, BBIIEIATH CYIIIECTBEHHbBIE CBOMCTBA (MIPU3HAKH )
(bu3NYECKUX SIBICHUM;

OIMCHIBATh U3yUYEHHBIE CBOICTBA Te U (PU3NUECKHE SABJICHUS, UCIONb3ys (pU3nUecKue
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBUKEHUH,
YCKOPEHHE, IepEMEILEHUE, TYTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CUJla YIPYTOCTH,
CHUJIA TSAKECTH, YCKOPEHHE CBOOOHOTO MaJIeHHs], BEC TeJIa, UMITYJIbC TeJla, UMITYJIbC
CHWJIBI, MEXaHUYEeCKasi paboTa U MOIIHOCTb, MOTEHIMANIbHAS YHEPT U TeJa, TOJAHATOTO
HaJl TOBEPXHOCTHIO 36MJIM, IOTEHLIUATIbHAS SHEPTUSI CKATON NPYKUHBI, KHHETUYECKas
DHEPrus, MOJTHAsI MEXaHUUeCKasl YHEPTHs, IEPUOJI U YaCcTOTa KojeOaHuH, IIMHa
BOJIHBI, TPOMKOCTH 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, NOKA3aTeNb MPEIOMIICHHUS
Cpenpl), MPU OMUCAHUHY TIPABUIILHO TPAKTOBATh (PHU3UUECKHUI CMBICI UCIIOJIB3YEMBIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3UIECKUX BETHYNH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMHU BETMUYNHAMU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (M3HUECKUE SBJICHUS U MPOLIECCHI, UCIOJIB3YS 3aKOH
COXPaHEHHUsI SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYNEPIIO3UIUN CHUII,
MPUHIUI OTHOCUTENBHOCTH [ anuiesi, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHHUS UMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETA, 3aKOHBI COXPaHEHHMsI 3apsJ0BOTO U
MacCOBOI'0 YHCEJ MPU AAEPHBIX PEAKIHUAX, IPU ITOM JaBaTh CIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATh €M0 MAaTEMATHUYECKOE BBIPAXKECHHUE;

O0BSACHATH (PU3NYECKUE TPOIIECCHI M CBOMCTBA TEJl, B TOM YHCIIE H B KOHTEKCTE
CUTYaIMi NPAKTUK OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh NIPUUMHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMOpoi Ha 2—
3 U3y4YEHHBIX CBOMCTBA PU3HUECKUX SIBICHHUH, PU3NUECKUX 3aKOHOB MJIN
3aKOHOMEPHOCTEH;



pemarh pacy€THbIC 3a7a4n (ONMUPAIOIITUECS HA CUCTEMY U3 2—3 ypaBHEHHH ), UCTIONIb3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIMYUHBI: HA OCHOBE aHAIN3a
YCITIOBHSA 33J]a4M 3aIMChIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTAIOIINE HIIN
n30BITOYHBIE TaHHbIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIMUMbIE AJIsl PELICHUS,
MIPOBOAMTH PACU€Thl U OLIEHUBATH PEATUCTUYHOCTD IMOJYYEHHOTO 3HAYCHUS
(U3HYECKON BETMINHBL;

pacrio3HaBath MpoOIEMbl, KOTOPHIE MOXKHO PEIIUTh P MOMOIIH (PU3NIECKUX
METOJIOB, UCII0JIb3Ysl OMMCAHUE UCCIIEIOBAHMUSI, BBIACISATH IPOBEpsieMOe
MPEJIIOJIOKEHNE, OLIEHUBATh MPAaBUIILHOCTD MOPSAIKA TPOBEICHUS UCCIEA0BaHNUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBICHUN MM (PU3UUECKUX CBOMCTB
Tel (M3ydeHne BTOporo 3akoHa HeloToHa, 3aK0HA COXpaHEHUs SJHEPTUH, 3aBUCUMOCTh
nepuoja KoaebaHui mpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U >KECTKOCTH MPY>KUHBI U
HE3aBHCHUMOCTH OT aMILTUTY bl MaJIbIX KOJICOaHH, TPSIMOJIMHEHHOE paclpOCTpaHEeHHE
CBETa, pasJIoKeHHEe OEJI0r0 CBETa B CIIEKTP, U3YUYCHUE CBOHCTB N300paKeHUS B
TUTOCKOM 3€pKaJie ¥ CBOMCTB M300paskeHMs IpeIMEeTa B COOMpArOIIeH JINH3E,
HAOJII0/IEHUE CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUYEHHUS): CAMOCTOSITEIILHO
co0upath YCTaHOBKY U3 N30BITOYHOTO HAOOpa 000pyA0BaHMS, OMUCHIBATH X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIKI;

IIPOBOJUTH MTPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNeNss CpeaHee
3HaYeHHE U3MepsieMoill BeIMYHMHBI ((POKYCHOE PacCTOSIHUE COOMparoIlel INH3bI),
000CHOBBIBAThH BHIOOP CrIoco0a nu3mMepeHus (M3MEpUTEIHLHOTO MPHO0pPa);

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHH C HCIIOJIb30BAaHHEM
NPSMBIX U3MEPEHHH (3aBUCHMOCTb ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JIBYDKEHUH 0€3 HauaJIbHOM CKOPOCTH, MepHoa KouebaHui MaTeMaTHYeCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXXEHUs CBETA OT yIJIa NaJIeHUs U
yTJ1a IpeJOMIICHHUs OT yrila MaJeHus): INIAHUPOBATh UCCIIEI0BaHUE, CAMOCTOSTEILHO
cOOMpaTh YCTaHOBKY, (PMKCUPOBATH PE3YIbTATHI OTYICHHON 3aBHCUMOCTH
(GU3NIeCKUX BETMYMH B BUJIE TAOJIUI] U TPApHUKOB, AETATh BEIBOJBI IO PE3yJIbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BEITMUUH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE TeJa MPH PaBHOYCKOPEHHOM JBIKEHHUH, YCKOPEHUE CBOOOIHOTO MaACHNS,
KECTKOCTD MPYKUHBI, KOAPPUIUEHT TPEHUS CKOJIbKEHUSI, MEXaHU4YecKas padoTa u
MOIITHOCTb, YaCTOTA U MEPHUO/1 KOJIeOaHUH MaTeMaTHYECKOTO U MPYKHUHHOTO
MasiITHUKOB, ONTHYECKas! CHJIa COOMPAIONIEH JIMH3bI, PaUOAKTUBHBINA (OH):
TUTAHUPOBATh U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITTOJHS T
U3MEPEHUsI, CIeTys MPEI0KEHHOW HHCTPYKIINH, BEIYUCIATH 3HAYEHUE BETMINHBI U
aHAJIM3UPOBATH MOJyYEHHbIE PE3YyIbTATHI C YIETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHHUI;

coOroaaTh NMpaBuiia TEXHUKU 0€30MacHOCTH pU padoTe ¢ 1a0opaTOPHBIM
00opyI0BaHUEM;

pas3nn4aTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (PU3MUYECKUX MOJENei: MaTepuanbHas
TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUCUHBI UCTOYHUK CBETA, JIy4, TOHKAs JINH3A,
IUTaHETapHast MOJIENb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO SApa;

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPON Ha MX OMHUCAHUSA (B TOM YHCIIE: CIIUIOMETP, NaTYUKHU MOJIO0KEHUS,



paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToamnmapar, ONTHYECKHE
CBETOBO/Ibl, CLIEKTPOCKOII, 103UMETP, Kamepa BuibcoHa), ncnosb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOX0IUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIB30BaTh CXEMBbl U CXEMAaTUYHBIE PUCYHKU U3YUEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTUUYECKUX MPOLIECCOB MPH PEHICHUH y4eOHO-
NPAaKTUYECKHX 3a/1a4, ONITUYECKUE CXEMBI JJIS IIOCTPOCHUS H300paKEHUH B INIOCKOM
3epKajie U coouparolei JInH3e;

MPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIHIO O TPUMEPaX) IPAKTHUECKOTO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM KHU3HU 17151 0OecTieueHus
0€301aCHOCTH MTPpU OOPALICHNUH C TPUOOpPaAMH U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpPaHEHHS 3I0POBbsI U COOJIOJICHUS HOPM 3KOJIOTUYECKOTO TIOBEACHHUS B
OKpY’Karolllen cpeae;

OCYIIECTBIISATh TOUCK UH(pOopManuu pusrueckoro coaepkanus B lurepuere,
CaMOCTOSITENILHO (POPMYITUPYS MOUCKOBBII 3aIIPOC, HAXOIUTH YT OIPEACTICHUS
JIOCTOBEPHOCTH MMOTYICHHON MH(POPMAITUN Ha OCHOBE UMEIOIINXCS 3HAHUN U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPU BHIMOIHEHUH YUE€OHBIX 33JaHUN HAYYHO-TIONMYJSPHYIO JTUTEPATypy
buznyecKoro cogepxkaHus, ClipaBOYHbIE MaTepUabl, pecypchl cetu MHTepHer,
BJIa/IETh NpUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HUHPOPMaLUK U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMalUu
U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COJepKAHUS, ITyOIMUHO MPEICTABIAT
pe3yabpTaThl POEKTHON WIIM MCCIIE0BATENBCKOM AEATENBHOCTH, IIPH 3TOM I'PAMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmapaT U3y4aemoro paszena GUu3uKu U
COIIPOBO’KATh BHICTYIIJICHHE IIPE3eHTAlMEN ¢ yu€TOM 0COOEHHOCTEH ayTUTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposrie)
KoHTpoJbHBI IIpakTH4eckn
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThl e padoThI
pecypcsl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 du3srka - HayKa 0 IPUPOJIEC 2 0 0 https://m.edsoo.ru/7f41619
4
bu6mmoreka [IOK
1.2 Ou3NYECKUE BEITHUNHBI 2 0 1 https://m.edsoo.ru/7f41619
4
bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHHUSI 2 0 1 https://m.edso0.ru/7f41619
4
Hroro no pazneny 6 0 2
Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 CtpoeHue BelecTa 1 0 0 https://m.edso0.ru/7f41619
4
JIBr>KeHuE U B3aUMOJIEMCTBUE YaCTH BuGmiorexa LIOK
2.2 8 8 2 0 0 https://m.eds00.ru/741619
BEILIECTBA
4
b K
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 0 0 nommorexa O

https://m.edsoo.ru/7f41619



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

[~

Wroro no pazueny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
3.1 MexaHUYeCKOe IBHKCHUC 4 https://m.edso00.ru/7f41619
4
bu6mmoreka [IOK
3.2 Wuepius, Macca, IUIOTHOCTb 9 https://m.edsoo.ru/7f41619
4
bubmuorexa [JOK
3.3 Cuna. Buns! cun 10 https://m.edsoo.ru/7f41619
4
Hroro o pasneny 23
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
. bubmuorexa [JOK
4.1 Aapnertne. Ilepenata napnetns TeepaLMI 3 https://m.eds00.ru/7f41619
TeJaMU, KHUJIKOCTIMHU U Ta3aMu 4
bu6mmoreka [IOK
4.2 JlaBneH#e KHUIKOCTH 5 https://m.edsoo.ru/7f41619
4
bu6mmorexa [IOK
4.3 AT™mocdepHoe naBieHue 5 https://m.edso0.ru/7f41619
4
. . bu6mmorexa [IOK
4.4 JIHCTBHE JKUAKOCTH 1 ra3a Ha MOrPY;EHHOe 7 https://m.edso00.ru/7f41619

B HUX TCJIO

4



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

Htoro mo pazneny 20
Pa3zgea S. Pabora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
5.1 PaGora 1 MOIIHOCTH 3 0 https://m.edsoo.ru/7f41619
4
bubmuorexa [JOK
5.2 [TpocTbie MexaHU3MBI 5 2 https://m.edso0.ru/7f41619
4
bu6mmoreka [IOK
5.3 MexaHuuecKast SHEPrHs 4 0 https://m.edsoo.ru/7f41619
4
Htoro no pazneny 12 e
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



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

8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KoHnTposabHbI IIpakTnyeckn
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
e padoThbl e padoThI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuorexa [JOK
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [IOK
1.2 TerutoBbIie MPOIIECCHI 21 2 4 https://m.edsoo.ru/7f4181c
€
Htoro no paznemny 28 2 4
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuYecKue 3apsapl. 3apsHKeHHBIC Tea Bubmiorexa LIOK
2.1 . 6 0 0 https://m.edsoo.ru/7f4181c
U X B3aMMOJICHCTBHE e
bu6nmoreka [JOK
2.2 [TocTOSIHHBIN AJIEKTPUYECKHI TOK 20 2 5 https://m.edsoo.ru/7f4181c
€
bu6nmoreka [JOK
2.3 MarHuTHBIC SIBJICHUS 6 0 0 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [JOK
2.4 DNeKTpOMarHuTHAS WHIYKIIHS 6 1 1 https://m.edsoo.ru/7f4181c
€



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

Htoro mo pazneny 38
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME




9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KoHnTposabHbI IIpakTnyeckn
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl e padoThI
pecypcsbl
Pa3zgen 1. Mexann4ueckue siBJIeHUSA
MexaHnueckoe ABUKEHUE U CIIOCOOBI €T0 Bu6mnorexa LIOK
11 A 14 1 1 https://m.edsoo.ru/7f41ada
OMHCAHUS
6
bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 16 1 2 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHCHUS 10 1 0 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 40 3 3
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6nmoreka [JOK
2.1 MexaHndeckue KojeOaHus 7 0 1 https://m.edsoo.ru/7f41ada
6
bu6nmoreka [JOK
2.2 MexaHnuueckue BOJIHBI. 3BYK 8 1 0 https://m.edsoo.ru/7f41ad4a
6
1 1
Wroro no pazmeny 15

Pa3nes 3. CBeToBbI€ AABJICHHS. JJIEKTPOMATHUTHBIC BOJIHBI



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

bubmuoreka [JOK

3.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 4 https://m.edsoo.ru/7f41ada
6
bubmuoreka [JOK
3.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41ad4a
6
bubmuorexa [JOK
3.3 Paznoxxenne 6e10ro cBeTa B CIIEKTP 5 https://m.edsoo.ru/7f41ada
6
DIIEKTPOMArHuTHOE MOJIE U Bubnnorexa LIOK
3.4 6 https://m.edsoo.ru/7f41ada
3JIEKTPOMArHUTHBIC BOJIHBI 6
Htoro no paznemny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bu6nmoreka [JOK
51 HcnyckaHue 1 OTJIOICHHE CBETa aTOMOM 5 https://m.edsoo.ru/7f41ada
6
bu6nmoreka [JOK
5.2 CrtpoeHue aTOMHOTO siipa 3 https://m.edsoo.ru/7f41ad4a
6
bu6nmoreka [JOK
5.3 SnepHbie peakuu 9 https://m.edsoo.ru/7f41ada
6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHMe 1 0000IIEHUE COIEPIKAHHS 9 bubmmoreka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Kypca ¢usuku 3a 7-9 xnacc

https://m.edsoo.ru/7f41ada
6

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero KoHTpoJbHBI IIpakTH4eckn 0BpPa30BATENBHBIE
e padoThl e padoThI pecypenI
®dusuka — HayKa o npupoje. SBieHus
1 TIPUPO/IBI 1 0 0
CraproBasi TuarHocTUKa
duznyeckue TepMUHBL. MeToAbl HAyYHOTO
2 MO3HAHMUSL. OHI/IS&HI/IC @mn%ﬁm&x :];IHGHHP'I 1 0 0 bubmorexa LIOK
N https://m.edsoo.ru/ff09f72a
C TIOMOIIIBIO MOJIeNei
Ou3nyecKue BEJIMYUHBI U X U3MEPEHHE
TOYHOCTB M OTPEIHOCTD U3MEPEHUI 1 0
JlaGopatopHas pabota Nel «Omnpenenenue
5 NOKa3aHUH U3MEPUTENLHOIO IPUOOpar» 1 0 5
JlaGopaTtophnast pabora No2 «3mepenue
pa3MepoB MaJbIX TEI»
6 ®us3nKa u ee BIUIHHUE HA Pa3BUTHE TEXHUKU 1 0 0
Ctpoenue BenecTBa. OIBITHI,
7 I[OII:aBBIBaI-OH_[I/Ie JIUCKPETHOE CTPOEHUE 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BelecTsa. MoJeKyIbl
8 Bbpoynosckoe neuxenue. Auddysus B 1 0 0 bubnnorexa [JOK
rasax, ®HJIKOCTSIX M TBEP/bIX TeIax https://m.edsoo.ru/ff0a013e
9 B3anmMHoe nputTskeHne 1 OTTaIKUBaHHUE 1 0 0
MOJIEKYI
10 ArperatHble COCTOSIHUSI BEIIECTBA. 1 0 0



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Paznuune B MOJIEKYISIPHOM CTPOCHUU
TBEPABIX TeJ, KUAKOCTEH U ra30B

O06o6mienue no pazneny «llepBoHadanbHbIe

bubmuorexa [JOK

11 https://m.edsoo.ru/ff0a037
CBEJICHHSI O CTPOCHHH BEIIIECTBAY g
12 Mexannueckoe aBuxeHue. PaBHoMepHOeE U bu6mumorexa [IOK
HEPaBHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EanHuIEI CKOpOCTH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH JBUKECHUS bubamorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 [IpsimonHENHOE PAaBHOYCKOPEHHOE
JIBOKEHUE. Y CKOpEHUE
16 Visepus, bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10
17 B3aumopeiicTBue Ten
18 Macca tena. Eqununst Macesl. I3Mepenne
MAaccChl TeJIa Ha Becax
19 JlaGopaTtopnast pabota Ne3 «M3mepenue
MAaccChI TeJa
20 [InoTHOCTH BemiecTBa. bubmorexa IOK
https://m.edsoo.ru/ff0a0fee
JlaboparopHas pabota Ned «3mepenue
91 o0BemMa TBepJI0ro Tea
JlaGopatopHas pabota Ne5 «Omnpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
22 PacueT macchl 1 00beMa Tej1a 10 €ro bu6mmoreka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH.

https://m.edsoo.ru/ff0al23c

Pemenue 3amau no remam «MexaHUYECKOE

23 IBIKeHUEY, «Maccay, «I1moTHOCTD
BELIECTBA»
Kontposbnas padora Nel o temam
24 «MexaHn4ueckoe JBHKEHUE», »Maccay,
»I[n1oTHOCTH BelecTBa»
25 Cuna. fIBnenue tarorenus. Cumia TSKECTH
bu6mmoreka [IOK
26 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0al77
8
CBs13b MEX/ly CUJION TSKECTH U Macco
tena. Bec Tena. Pemenue 3ama4 no teme bubnuotexa [JOK

27 "Cuna tspkect". Cuiia TSDKECTH Ha IPYTUX https://m.edsoo.ru/ff0al50
rianerax. Guznyeckue XapakTepUCTUKH 2
TJIaHEeT
JlabopaTtophnast pabota Ne6 «3yuenue

28 3aBHCUMOCTH pacTsbkeHHs (aedopmarivn)

MPYKUHBI OT MPHUIIOKEHHON CHUITBD»
Wsmepenue cuit. lunamomerp.

29 JlaGopaTtopHnast pabota No7 «I['panyupoBanue bubnuorexa [JOK
NPYXHHBI U ©3MEPEHHUE CHIT https://m.edsoo.ru/ff0al8cc
JTUHAMOMETPOM)»

30 CroxkeHue ABYX CHJI, HAPABJIEHHBIX 110 bubnuorexa [JOK
OJTHO¥ mpsiMoii. PaBHOIeHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

31 Cuia TpeHus u e€ BuIbl. TpeHue B mpupoze bubnmoreka [JOK
Yl TEXHHUKE https://m.edsoo.ru/ff0alb9c

32 JlaGopatopHas padota Ne8 «M3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCHMOCTHU CUJIBI TPCHUA CKOJIBKCHUSA OT
CHUJIBI JABJICHUS U XapaKTepa
COIIPHUKACAOIUXCs HOBCpXHOCTGﬁ»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau mo remam: «Bec Tenay,

bu6 OK

33 «I'padpuueckoe HsoiipameHHe CHIY, hgp::jll(r)TTeI;aS(I)f).ru /fF0a1de0
«Cuiby, «PaBHOACHCTBYOIIAS CUIT»
KontponsHast padora Ne 2 mo temam: «Bec

34 Tenay, «I'padhuyeckoe U300paKEHUE CHIT»,
«Cuibn»

35 Hasnenue. CriocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEJIMUYCHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubmorexa LIOK

36 . ] A https://m.edsoo.ru/ff0a237
oT 00b&Ma, TeMIiepaTypsl 5
Ilepenaua naBneHust TBEPALIMU TEIAMU bubmorexa LIOK

37 peatata 2 bA ’ https://m.edsoo.ru/ff0a25b
JKUJKOCTSMHM M razaMu. 3akoH [lackais 0
JlaBieHue B *KHUIKOCTHU U rase, BEI3BAHHOE Bubmiorexa LIOK

38 . g ’ https://m.edsoo.ru/ff0a271
JENCTBUEM CUJIBI TSKECTH 3
Pemienue 3anau 1o reme «JlapieHue B Bubnuorexa LIOK

39 8 https://m.edsoo.ru/ff0a282
JKUJKOCTH U Ta3e. 3akoH [Tackaisi» 5
Coo0mmarommecs: Cocyabl bu6mmorexa [IOK

40 https://m.edsoo.ru/ff0a297

0
41 Bec Bo3znyxa. ATMocdepHoe 1aBieHue bubnnorexka [JOK

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a

N3mepenue armocdeproro gaBineHus. OnbIT

bubmuorexa [JOK

42 Toppuuesiu https://m.edsoo.ru/ff0a2da8
Bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
43 JABJICHUE HA Pa3IMIHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a
44 ManomMmertpsl. I[lopiiHEeBOH KUIKOCTHBII
Hacoc
IM'mapaBauyeckuit mpecc bubnnoreka [JOK
45 https://m.edsoo.ru/ff0a313
6
. bu6mmoreka [IOK
46 JleHCTBIE JUAKOCTH H 1233 Ha https://m.edsoo.ru/ff0a327
MOTPYXEHHOE B HUX TEJO. 5
bubmuorexa [JOK
47 ApxumenoBa cuia https://m.edsoo.ru/ff0a327
6
JlaGopatopnas padora Ne9 «Onpenencuue
48 BLITaJI;JKI/IBzIom:ﬁ CHUJIBI neﬁCTBsfoﬂmeﬁ Ha bubmorexa HOK
’ https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUIKOCTH)
49 [lmaBanue ten bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96
50 JlaGopaTtopnast pabota Nel(O «BrisicHeHue
YCIIOBUH TUTABAHUS TEJIA B KHIKOCTH)
51 Pemenue 3amau mo Temam «ApxumesoBa
cuiay, «Y CIIOBHS IUIABAHUS TEID»
52 [TnaBanus cynos. Bo3nyxoruiaBanue
53 Penrenue 3amad mo remam: «IlnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanue», «JlaBienne
TBEPABIX TEJ, KUAKOCTEH U Ta30B»

https://m.edso0.ru/ff0a365
4

KonTtponsnas padora Ne 3 o teme

54 «/laBiIeHHE TBEPABIX TEN, )KUIKOCTEU U
razoB»

55 Mexanuueckast padora. Exunuiis paboTs bu6mumorexa [IOK

https://m.edsoo.ru/ff0a3f82

56 MoiHocTh. EMUHUIBI MOIITHOCTH bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3f82

57 [Ipocthie Mexanu3Mmsbl. Priuar. PaBHOBecue
CHUJI Ha phlyare

58 MOMEHT CHUJIBI
Pbruaru B TexHuKe, OBITY U IPUPOJIE.

59 JlaGopaTtopnast pabora Ne 11 bubnuorexa [JOK
«MccnenoBanue yCiaoBUil paBHOBECHSI https://m.edsoo.ru/ff0a478e
pbIdara

60 [IpuMeHeHue npaBuiia paBHOBECHS pblyara K
0J10Ky. «30JI0TO€ IPABUIIO» MEXAHUKHI
Pemenue 3agau o Teme «Y cnoBust bubmuorexa [JOK

61
PaBHOBECHSI pbIlYara https://m.edsoo.ru/ff0a48a6
Koaddunuent monesnoro aercTeus

62 MEXaHu3Ma.

JlaGopatopHas pabota Ne 12 «M3mepenue
KII/] Hak10HHOM MIIOCKOCTH
Mexanndeckas sHeprust. Kunetnueckas n Bubmiorexa LIOK

63 https://m.edsoo.ru/ff0a425
MOTEHIMAIbHAs SHEPTUS 5

64 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUN bubnuotexa [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252

https://m.edsoo.ru/ff0a436
0
65 Kontponbnast padora Ne 4 o teme «Pabora 1 0
Y MOIIHOCTb. DHEPrus»
66 Pabora ¢ Tekctamu o Teme "MexaHndecKoe 1 0 bu6mmoreka [IOK
JBHKeHHE" https://m.edsoo.ru/ff0adee6
Pabora ¢ Tekcramu o Teme "JlaBieHue bu6mmoreka [IOK
67 . y 1 0
TBEP/BIX TEJ, KUIKOCTEH ¥ ra3oB"” https://m.edsoo.ru/ff0a4ffe
68 Pabora ¢ Tekcramu o Teme "Pabora. 1 0
MormuHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontposnbubl | IlpakTnueckn 00paszoBaTeJbHbIe
e padoThbl e padoThI pecypen
OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOM TeOpUHU CTPOCHHUSI BEIIECTBA. Bu6miorexa [OK
1 OIbIThL, NOATBEPKAIOUIIE OCHOBHbIE 1 0 0 https://m.edsoo.ru/ff0a525
TTOJIOKECHUS MOJICKYIISIPHO-KUHETHICCKON 6
Teopur. Macca u pazMepbl aTOMOB U MOJICKYJI
5 ArperaTHble COCTOSIHUSI BELLIECTBA 1 0 0 bubnnorexa [HOK
https://m.edsoo.ru/ff0a540e
CMaunBaHuE U KalWUISIPHbIE SBJICHUS bubnnorexa [HOK
3 1 0 0 https://m.edsoo.ru/ff0a553
0
4 Temneparypa. BHyTpeHHssa sHeprust 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5a26
5 CrniocoObl U3MEHEHUS BHYTPEHHEH YHEPTUU 1 0 0 bubnmnoreka [JOK
https://m.edsoo.ru/ff0a5c60
TernonpoBoIHOCTH bubnuoreka [IOK
6 1 0 0 https://m.edsoo.ru/ff0a641
2
Kounsekuus. U3nyuenue bubnnorexka [JOK
7 1 0 0 https://m.edsoo.ru/ff0a641
2
8 KommuectBo Tennotsl, EquHATIED 1 0 0 bu6mmoreka [IOK

KOJIMYECTBA TCIIJIOTHI

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

VY aenpHas TEII0eMKOCTh

bubmuorexa [JOK

9 https://m.edsoo.ru/ff0a697
6
Pacuer xonuyecTBa TEIIIOTHL. Y paBHEHHE bubmumoreka [IOK
10 TEIJIOBOTrO OanaHca https://m.edsoo.ru/ff0a708
8
JlaboparopHas pabota Nel «/3ydenue
11 KaJIOII))I/IMeI;pa» I31216opaTopHaﬂ ZZ6OT3 Ne2 BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0a6a98
«M3yuenHue npoiecca TEII00OMEHa
12 JlaboparopHast pabora Ne3 «M3mepenue
YACIBHOU TEIJIOEMKOCTH BEIIECTBA»
DHeprus TOIMBa. Y AeiabHas TeIioTa bu6mmoreka [IOK
13 CropaHus https://m.edsoo.ru/ff0aébb
0
14 3aKOH COXpaHEHHUs ¥ IIPEBPaIIECHUs SHEPTUHN bubmuorexa [JOK
B MEXaHMUYECKUX M TEIJIOBBIX Mpolieccax https://m.edsoo.ru/ff0a7b5a
KonTponbnas padota Nel no teme «TennoBsie
15 SIBJICHUSI»
IInaBnenue u oTBEepAEBaHUE bubnuoreka [IOK
16
KPUCTATTNYECKHUX BEIIECTB https://m.edsoo.ru/ff0a72fe
17 Y nenwsHas TEIIOTA MIABICHUS bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c
18 Pemenne 3agay Ha miaBjieHue u bu6mmorekxa [IOK
OTBEp/IeBaHHE KPUCTAIUTMIECKUX BEIIECTB https://m.edsoo.ru/ff0a786¢
[TapooGpa3oBanue U KOHIEHCAITHS. bubnuorexa [JOK
19 Hcnapenue. HaceieHHbIi 1 https://m.edsoo.ru/ff0a762

HEHACBIIIEHHBIN T1ap

8



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

[ToryonieHue 3HEpruu Ipyu UCIIAPEHUN

20 KUJKOCTH. BbIenenue sHeprun npu
KOHJICHCALIUU
Bnaxxnocts Bo3ayXa.
bubmumoreka [IOK
21 JIaboparopHast pabota Ne 4 «OmnpenencHue https://m.e dsg) (u/ff0aTCTC
OTHOCHUTEIIbHOM BJIaXKHOCTU BO3yXa» o '
22 Kunenue.
23 VY aenbHas TemoTa napoodpazoBaHus
Pemenue 3anau. TennooOMeH u TemioBoe
24 paBHOBecHe. Y paBHEHHE TEIUIOBOTO OaaHca.
PaGora raza u napa npu pacmmupeHun
25 [TpuHIMIIBI pabOTHI TETJIOBBIX BUTATENEH
26 JIBuraTenb BHYTPEHHETO CTOPAHUS
ITapoBas Typ6una. KI1J] TenmoBoro
27 auratens. Terossle IBUraTeIy U 3aIiuTa bub6morexa IIOK
OKpyKatolLeil Cpepl https://m.edsoo.ru/ff0a83f2
KonTponbnas padorta Ne 2 o reme " Bu6 10K
nOIMoTEKA
28 W3MmeHeHne arperaTHbIX COCTOSTHUM
| P https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 Onexrpuzanus Ten. Bzanmoneiicteue
3apsKEHHBIX TEIT
30 Onekrpockor. [IpoBogHuKN 1 bubnuorexa [JOK
HETPOBOTHUKH JJICKTPUYECTBA https://m.edsoo.ru/ff0a8ef6
31 3akoH Kynona. Dnekrpruueckoe noie bubnmnoreka [JOK

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4

JlenmMMOCTh AJEKTPUYECKOTO 3apsia.

bubmuorexa [JOK

32 InexTpon. CTpoeHUe aToMa https://m.edsoo.ru/ff0a8a0a
33 OOBsiCHEHNE IEKTPUICCKUX SBJICHUH.
3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
CraTuyeckoe 3JeKTPUYECTBO, €ro yUeT U bubmuorexa [JOK
34
HCIIOJIb30BAHUE B OBITY U TEXHUKE https://m.edsoo.ru/ff0a90cc
OnexTpuueckuii Tok. lcrouHuku Bu6miorexa [OK
3 TIOCTOAHHOTO TOKa https://m.edsoo.ru/ff0a95a4
DneKTpuuecKas Lenb U €€ COCTABHbBIC YaCTH. bubnnoreka [JOK
36 DNEeKTPUUECKUN TOK B METaIax https://m.edsoo.ru/ff0a96b
2
37 JleicTBHSI SJIEKTPUUECKOTO TOKA
Cuia Toka. I3mepenne cuiibl Toka bubnuorexa [JOK
38 https://m.edsoo.ru/ff0a983
8
JlaboparopHas padota Ne5 «Coopka
39 BHGKTI;HH:CKOﬁpHCHH 17§ H3MepeH£e CHUTBI Brbmiorexa LIOK
https://m.edsoo.ru/ff0aa738
TOKa B €€ Pa3JIMYHBIX YUaCTKAX)
40 DnexTpuueckoe HanpshkeHue. i3mepenue
HaPSDKEHUS
JlaboparopHas padota Ne6 «M3mepenue
41 HaMpPsDKEHUS HA Pa3IMYHBIX Y9acTKax
MOCIIE0BATEIHHON AIEKTPUIECKON ST
ConpotuBnenue npoBoAHuKa. 3akoH Oma bubnmoreka [JOK
42 JUIS y9acTKa [enu https://m.edsoo.ru/ff0a8bhd

6



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9e14

Pacuer COIIPOTUBJICHUA ITPOBOJIHUKA.

bubmuorexa [JOK

43
YAeIbHOe CONPOTURICHNE. https://m.edsoo.ru/ff0aa738
[Tpumeps! Ha pacyeT CONMPOTHBIICHUS
44 MPOBOJHUKA, CHJIBI TOKA U HAITPSDKCHUS
Peocrartsl. JIaboparopnast padota Ne7 bubnnorexa [HOK
45 «M3mepeHne COnmpOTUBIICHHS TIPOBOIHUKA. https://m.edsoo.ru/ff0aad4a
W3ydyeHue npuHIMIA JEHCTBUS peocTaTa bubnnorexa [HOK
https://m.edsoo.ru/ff0aa04e
46 KonTponbnas padorta Ne3 no teme «Pacuer
BJIEKTPUYECKUX LIETICI»
[TocnenoBarensHOE COETUHEHUE Bu6miorexa [OK
47
TPOBOAHUKOB https://m.edsoo.ru/ff0aaa58
48 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB bubnnoreka [JOK
https://m.edsoo.ru/ff0aaa58
49 JIaGopatopHas pabota Ne8 «M3yueHue bubnuoreka [IOK
napauIeIbHOTO COSMHECHNUS TIPOBOTHHKOB) https://m.edsoo.ru/ff0aadle
PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO TOKA.
50 JIaGoparophas padota Ne 9 «3mepenue bubnuoreka [IOK
MOIITHOCTH U PaOOTHI B JIEKTPUUECKOM https://m.edsoo.ru/ff0aaf8a
JTaMIe»
HarpeBaHue mpoOBOIHUKOB dJIEKTPHUECKHM Bu6miorexa [OK
51 -
ToxoM. 3axoH Jhkoyns - Jlenna https://m.edsoo.ru/ff0ab3e0
52 Jlamma ocBenieHust. IEKTPUUECKUE bubnuotexa [JOK



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab3e0

HarpeBareIbHbIe TPUOOPHI

https://m.edsoo.ru/ff0ab66
0

Kopotkoe 3ambikanue. [Ipenoxpanurenn

bubmuorexa [JOK

53 https://m.edsoo.ru/ff0ab66
0
54 KonrtponsHas padora Ne 4 o teme "Pabora bu6mumorexa [IOK
Y MOIITHOCTb DJICKTPUUECKOTO TOKa» https://m.edsoo.ru/ff0abea8
55 [TocTostHHBIE MarHUTHL. MarHUTHOE NOJIE
MarHuTHO€ 10JIe IPSIMOTO IPOBOTHHKA C
56 TOKOM M MOCTOSIHHBIX MarHUTOB.
MarHuTHbIC THHUH.
MarauTtHoe 1nosje KaTyIlKu ¢ TOKOM bubnnorexa [JOK
57
DJIEKTPOMArHUTHI U UX TIPUMEHCHHUE. https://m.edsoo.ru/ff0ac3d0
58 MarnuTHO€ 110J1e 3eMIIM ¥ €T0 POJIb ISt
KU3HU Ha 3emiie
eiicTBHE MarHUTHOTO T0JIs1 Ha MTPOBOJIHUK C
59 fIOKOM. DeKTpoABUTATEINb HOCToiHHoIrLo Bubamorexa [IOK
https://m.edsoo.ru/ff0acOba
TOKa
60 WHyKnust MarHUTHOTO OIS
61 DNEeKTpUYECKHI IBUTaTehb
62 Maruutsslii notok. Oneitel @apanes. bubnuoreka [IOK
SIBNeHME NEKTPOMArHUTHOW UHIYKIIHH https://m.edsoo.ru/ff0ac86c¢
Hanpasienne HHIYKIIMOHHOTO TOKA.
63 [IpaBuio JleHna.
JlaGopatopnas padota Ne 10 «M3yuenue
SIBJICHUSI SJIEKTPOMArHUTHON MHJTYKITUH»
64 CrniocoObl MoTy4eHus ANEeKTPUYECKOM



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac86c

sHepruu. Ilepenada snexTposHepruu

65 Kontponbnas padota Ne 5 mo teme 1 0 bubmuorexa [JOK
"DJIEKTPUUYECKHE ¥ MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14

66 Pa6ora ¢ Texcramu o Teme "TemnoBbie 1 0 bu6mmoreka [IOK
siBieHus" https://m.edsoo.ru/ffOacc5e
Pa6ora ¢ Tekctamu o Teme "TlocTosTHHBIN bubnmoreka [JOK

67 . 1 0
JIEKTPUUYECKHUIT TOK" https://m.edsoo.ru/ffO0acdc6

68 Pabora ¢ TekcTamu 1o Teme 1 0
"DJIeKTpOMAarHuTHHIE SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 68 10
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

JI:;-)I[ Tema ypoka Beero KOHTpOJ]])H[,] HpaKanecxn oﬁpasoBaTenbﬂme
e padoTsl e padoThI pecypchl
1 MarepuanbHast Touka. Cucrema oTcueTa 1 0 0
5 [Tepemenienue 1 0 0 bubnuotexa [JOK
https://m.edsoo.ru/ff0ad474
3 Ornpenenenne KOOPAUHATHI JBUKYILETOCS 1 0 0 bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0ad19a
4 CKopocCTh MPSIMOJIMHEMHOTO PABHOMEPHOTO 1 0 0
JIBUKCHHSI
I'paduku 3aBUCMMOCTH KHHEMATHYECKHUX
5 BSJH?I{HH OT BPEMEHH IPH MPSIMOJIIMHEHHOM 1 0 0 Bubmmorexa IOK
https://m.edsoo.ru/ff0ad8d4
PaBHOMEPHOM JIBHYKEHUHT
XapakTepucTUKU HEPABHOMEPHOTO
6 neukenusd. [IpsmonuneitHoe 1 0 0
PaBHOYCKOPEHHOE JBUKEHUE
CxopocTh IPSIMOJIMHEHHOTO
7 paBIfoyCKOpI;HHOFO nBwkeHus. ['papux 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0adb18
CKOpOCTH
8 [lepemenienue Tena npu NPSIMOITMHEHHOM 1 0 0
PaBHOYCKOPEHHOM JIBHKEHUU
[Tepemenienue Tena npu NpAMOJIUHEHHOM
9 palfﬂoyc]j(lopeHHOM JIBEImeII:I/m 0e3 HaYaTbHOU 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 JlabopaTtopHnas padota Nel «MccnenoBanue 1 0 1

PaBHOYCKOPEHHOTO JIBI)KEHUS 0e3



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

HaYyaJIbHOU CKOPOCTU»

CxopocCTh IpH KPUBOJIMHEWHOM JIBUXKEHUHU.

bubnunoreka LIOK

11 JIBrKEHUE 110 OKPYKHOCTH € ITIOCTOSIHHOM 110 https://m.edsoo.ru/ff0ae612
MOJYJIIO CKOPOCTBIO.
12 Pemrenue 3anau bu6nmoreka [IOK
https://m.edsoo.ru/ffO0ae72a
13 OTHOCUTEIBLHOCTD NBMKCHUSA bub6nmoreka [IOK
https://m.edsoo.ru/ff0ae982
Kontponbnas padota Nel o reme
14 <<Hp}III\)40JIHHeI>'III){OC PaBHOYCKOpPEHHOE bubmmorexa LIOK
https://m.edsoo.ru/ffOaeb6c
JIBUKCHHE)
15 WNuepunaneHelie cuctemsl orcueta. [lepsoiit Bbu6mmoteka [JOK
3akoH Herotona https://m.edsoo.ru/ffOaeca?
16 Bropoii 3akon HeroTona
17 Tperuii 3akon HeroToHa Bubmmorexa IOK
https://m.edsoo.ru/ffOaee28
18 CBo0OoaHOE TIajieHne bubmmorexa [OK
https://m.edsoo.ru/ff0af738
19 JlabopaTtopHas padota Ne2 «3mepenue bubmuoreka [IOK
YCKOpEHHSI CBOOOHOTO TaICHUS) https://m.edsoo.ru/ff0afa26
20 3aKOH BCEMUPHOTO TATOTEHUS Bubmmorexa IOK
https://m.edsoo.ru/ffOaf8be
YckopeHnue cBOOOTHOTO NaIeHUs Ha 3eMIie | bubmmoreka [JOK
21
JPYTUX HEOECHBIX Telax https://m.edsoo.ru/ffOafb8e
Cuia OCTH.
22 Ha601}$f£Haﬂ pabota Ne3 «Onpenenenne bubmmorexa LIOK

JKCCTKOCTH IIPYKUHBID»

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

bubnunoreka LIOK

23 Bec tena, nBmKkymerocs ¢ yCKOpeHUEM https://m.edsoo.ru/ffoaf5fe
24 Cuna Tpers bubnunoreka LIOK
https://m.edsoo.ru/ff0af33c
25 JlnHaMuKa BpamaTeIbHOTO JIBHKEHUSI. bubmmorexa LIOK
https://m.edsoo.ru/ffOafe36
26 Pemenue 3amauy.
27 HckyccTBEeHHBIE CIIYTHUKH 3E€MIIH.
bubnuoreka [{OK
28 YcnoBus paBHoBecus Tel. LIGHTp TsbkecTn https://m.edsoo.ru/ff0b02b
4
bubnuoreka [{OK
29 Busl paBHOBECHS https://m.edsoo.ru/ffOb040
8
30 KonTponbnas pabota Ne 2 no teme "3akoHBI bubnnoreka [JOK
IBIOKEHUE U B3auMojeiicTBue Ten" https://m.edsoo.ru/ff0b06ec
| T Ty o o
Heympyroe BiamMoeicTBE https://m.edsoo.ru/ffOb07fa
32 VYpok-koHpepeHuus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE€ U TEXHUKE"
33 Pemenue 3aia4 no Teme "3aKOH COXpaHEHUS bubmmnoreka HOK
umysbca" https://m.edsoo.ru/ff0b096¢c
34 Mexanuueckas paboTa U MOITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 Pabora cuibl bubnmorexa LOK

https://m.edsoo.ru/ffOb0db



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

[e0)

HOTGHI_[I/IaJIbHaH OHEpPIui TCJa, IOAHATOrO

36 HaJ| MOBEepXHOCTHIO 3emiu. [loTeHmansHas
SHEPTUs ynpyro AepopMUPOBAHHOTO Tela
37 Kunernueckas sueprus. Teopema o
KHHETUYCCKOU SHEPTUN
38 3aK0H COXpaHEHUs MEXaHUYECKON YHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 Pemenwue 3amau
40 KonTponbhas padota Ne3 no teme «3aKOHBI Bbu6mmoteka [IOK
COXpaHEHHS B MEXaHUKE» https://m.edsoo.ru/ff0b12fe
bubnuoreka [{OK
41 KonebarensHoe IBUXKEHUE https://m.edsoo.ru/ffOb185
8
42 CBo0Oonauble konebanus. KonebarenbHble bu6nunorexa LIOK
CHUCTEeMBbI. MasSTHHUK https://m.edsoo.ru/ff0b20f0
43 Bennuunnel, Xapaktepusyronme
KoJieOaTeIbHOE JBMKEHUE
44 IMapmonnueckue konedaHus bubmmorexa LIOK
https://m.edsoo.ru/ff0b197a
JlaboparopHas pabota Ned «ccnenoBanue
45 3aBUCHMOCTH TIEPHOJIa U YACTOTHI
CBOOOIHBIX KOJIEOAHUH HUTAHOI'O MasTHHUKA
OT €ro JJIUHBI»
46 3aryxaromue koneOanus. BelHyXIeHHBIC bubmmoreka [JOK
Kosie0aHus https://m.edsoo.ru/ffOblaec
47 Pesonanc bu6nunorexa LIOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

https://m.edsoo.ru/ff0Ob197a

Pacnipoctpanenue konebanuii B cpere.

bubnunorexa LIOK

48 Bomasr https://m.edsoo.ru/ff0b21fe
49 Jlivna BosiHbl. CKOPOCTH pacipoCTpaHEHUS
BOJIH
50 Hcrounnku 3ByKa. 3ByKOBBIC KOJICOAHUS
o1 Bricora, TeMOp ¥ IPOMKOCTb 3ByKa
52 PacmipocTpanenue 3Byka. 3ByKOBbIE BOJHBI
53 OTtpakenue 3Byka. 3ByKOBOM Pe30HAHC bubmmoreka [JOK
https://m.edsoo.ru/ff0b23ca
54 Pemenne 3amaq bubmorexa LIOK
https://m.edsoo.ru/ff0b25f0
55 KonTponbnas padota Ne 4 o reme
«MexaHuueckue KoneOaHusl U BOJHBL. 3BYK"
56 Hcrounuku cBeta. PacpocTpanenue cBeta BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0b2abe
57 OTtpaxkeHue cBeTa. 3aKOH OTPaKEHMsI CBETa
58 [Tnockoe 3epkaino bubmmoreia LIOK
https://m.edsoo.ru/ff0b2fe6
59 [Ipenomienue cBera. 3aKOH MPETOMIICHUS bubmuoteka [IOK
csera. [loqHOE BHYTpEeHHEE OTpakeHHE https://m.edsoo.ru/ffOb2c6c
60 JInn3el. OnTryeckas cuiia JMH3bI
but6mmorekxa [IOK
61 N300paxensl, 1aBacMble JINH30M https://m.edsoo.ru/ff0b31d
0
62 JlaGopatopnas padora Ne5 «M3ydyenue bubmuoteka [IOK

CBOMCTB M300pakeHHsT B COOMpPAIOIIEH JTUH3E.

https://m.edsoo.ru/ffOb365



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

N3MepeHne onTUYECKON CHIIBI JIMH3bD)

8

bubnunorexa LIOK

63 Petrictiite safa https://m.edsoo.ru/ffOb38c4
64 I'na3 u 3penune bubamorexa LIOK
https://m.edsoo.ru/ffOb3aea
bubmuorexa [IOK
05 Onrtieckite npuoopL https://m.edsﬁ).ru/ff0b3c5c
66 WnTepdepennys u audpaxiust
67 du3ruecKuil CMBICH MTOKa3aTes
MIPEIIOMIICHUST
68 Hucnepcus cBeta. [{Bera Ten bubmmorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 Tunsl oNTHYECKUX CIIEKTPOB Bubmmorexa IOK
https://m.edsoo.ru/ffOb444a
JlabopaTtopHas pabota Ne 6 "Habmonenue bubmuoreka [JOK
70 CIUTOIITHOTO M IMHEWYAThIX CIIEKTPOB https://m.edsoo.ru/ff0b420
HCITyCKaHUS 6
71 DNeKTPOMarHuTHOE TOJIE. bubmuoreka [IOK
DIeKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ffOcOa7e
bubnmorexa LIOK
72 CBoJiCTBa AIIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ff0b468
4
73 Jlnama3oHbl JIEKTPOMArHUTHBIX BOJTH
74 PasButre B3rIIA10B Ha IPUPOLY CBETA bubmmorexa LIOK
https://m.edsoo.ru/ffOc0f4c
75 Pemenne 3agau bubmmorexa [IOK

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Konrponsnas pabora Ne5 «CBeToBbIe

76
SIBJICHUS. DJICKTPOMArHUTHBIE BOJTHBI»
77 PagnoaxktuBHOCTE. MoOenn aToMOB bubmorexa HOK
https://m.edsoo.ru/ff0c12a8
78 [Tornomenue u UCMycKaHUE CBETAa aTOMaMH.
[IpoucxoxacHue JIMHEHYaThIX CIIEKTPOB
79 PaanoakTuBHBIE TpEBpaIIEHUS] AaTOMHBIX bub6nmoreka [IOK
syep. 3aKOH paJMOaKTHBHOIO paciajia https://m.edsoo.ru/ff0c144c
80 DKCrepUMEHTATbHBIE METOIbI UCCIICIOBAHUS bubmmoreka [JOK
YaCTHI[ https://m.edsoo.ru/ff0c1550
JlaGopaTopHas padota Ne7 «M3mepeHue
81 eCTecI;BeHioro I1))'(1111/1a111/10HH0r0 (1)2Ha brbmmorexa LIOK
https://m.edsoo.ru/ff0c1672
JIO3UMETPOM)
82 OTKpbITHE IPOTOHA U HEUTPOHA Bubmmorexa HOK
https://m.edsoo.ru/ff0c18ac
83 CocTtaB aToMHOTO sjipa. SlnepHbie CHIIbI buomoreia LIOK
https://m.edsoo.ru/ffOclald
bubnmnorexa LIOK
84 Oueprus cBs3u. [edext maccol https://m.edsoo.ru/ffoc1b4a
85 Henenue suep ypana. Llemnas peakius
JlaGoparopHas pabora Ne§ «3yuenue
86 )Ieﬂelfl/lﬂ ﬂr))lpa ylf)aHa o Q)OTorp};t(Ibnn bubmmorexa LIOK
https://m.edsoo.ru/ff0c2126
TPEKOBY
SAnepubiii peaktop. [IpeoOpazoBanue
87 BI—?yfpeHH:ﬁ BHCPI;I/II/II;.TON?HHX A51ep B Bubmmorexa IOK
https://m.edsoo.ru/ff0c1c58
ANEKTPUUYECKYIO SHEPTUIO
88 ATOMHas SHEpPreTuKa bubmuoteka [IOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

https://m.edsoo.ru/ffOcld7a

89 Bbuonornveckoe neiicTBrue paananuu
90 TepmosinepHast peakiust bubmmorexa LIOK
https://m.edsoo.ru/ffOc1e88
91 Pemrenue 3amau
JIaboparopHast pabota Ne9 «M3yuenue
92 TpeKOI:])S 3a§H)I(e}II)HbIX 4acTHI] HOy:OTOBbIM Bubmmorexa IOK
https://m.edsoo.ru/ff0c223e
dororpadusam
KonTponbnas pabora Ne 6 o Teme
93 "CtpoeHne aToMa U aTOMHOTO si/ipa.
Hcnonb30Banne S3HEPrUM aTOMHBIX siiep”
94 [ToBTOpEHME, 0000IIEHHE. bu6nmorexa LIOK
Tema "Mexanuueckue siBIeHUs" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6obmenHue. Pemenune
95 paC‘IeTII){LIX 1/; Ka‘leCI:BeHHBIX 3aJa4 1o TeMe bubmmorexa LIOK
https://m.edsoo.ru/ff0c2572
"TemnnoBsle npouecch”
IloBTOpenue, 0600IcHNE. Pemenue
96 paCLIeTII){LIX u KaqecHTIBeHHHx 3aJa4 1o TeMe bubmorexa LIOK
. https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBeIX aBUTaTeiaci”
IloBTOpenue, 0600mcHKE. Pemenue
97 pacquII){Hx u KaqecHTIBeHme 3a/1a4 1Mo TeMe bubmmoreia LIOK
https://m.edsoo.ru/ff0c2b30
"KILJI anexkrpoycTaHOBOK"
08 [ToBTOpenue, 06o6meHue. Jlaboparopusie bu6muoreka [IOK
paboTsI o Teme "CBeTOBBIE SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabota ¢ BuGmorexa [OK
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHUS B

MmexaHuke"

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0606menue. Pabora ¢ 1 bubnunoreka LIOK
tekcramu 1o Teme "Kosnebanus u BoHb!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabora ¢ 1 bubnunoreka LIOK
TekcTamu 110 TeMe "CBeTOBBIE ABIICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu o TeMe "KBaHToBas U siiepHas 1
¢uznka"

OBUIEE KOJIMYECTBO YACOB I10 102
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®uzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [lepoimkun .M., FiBaHnoB
AN., Akmonepnoe obmectBo «M3narensctBo «lIpocBemienuey

» ®usuka: 8-i kinacc: 6a30BbIN ypoBeHb: YueOHUK, 8 kinacc/ [leppimkun Y. M., MIBanos A.
H., Axunonepnoe obmectBo «M3narensctBo «lIpocsemenner»

» ®usnka: 9-i kinacc: 6a30BbIN ypoBeHb: YueOHHK, 9 kimacc/ [Teppimkua U. M., I'yrauk E.
M., BanoB A. U., IletpoBa M. A., AkunonepHoe o6miectBo «M3m1arenscTBo
«IIpocsemenne»

METOJAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJISL

Metoanueckoe nocodue k yueounuky M. M. [lepeimkuna, A. . Banosa. ®usuka 7.
bazoBslit ypoBens/ O. A. Uepnuxkosa, C. H. I'nanenkosa, B. B. Kyapssues,
AxkunonepHoe obmiectBo «M3narensberBo «lIpocsemienne»

Mertonunueckoe nocodue k yueOuuky W. M. Ilepsimikuna, A. W. ViBanosa. ®usuka 8.
bazoBslit ypoBens/ O. A. Uepnuxkosa, C. H. I'nanenkosa, B. B. Kyzapssues,
AxkunonepHoe obmiectBo «M3narenberBo «IIpocBemienue»

Mertonunyeckoe nocodue k yueOuuky W. M. Ilepsimkuna, A. W. ViBanosa. ®usuka 9.
bazosslit yposens/ O. A. Uepnukosa, C. H. 'manenkoBa, B. B. Kyapssues,
AxunonepHoe ob6mectBo «M3natenberBo «IIpocsenienue»

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«Poccuiickas aneKTpoHHas MIKOJIa», pa3MellieHHas Ha caifte https://resh.edu.ru
denepanbHas rocyapcTBeHHas HHPOpMaLnoHHas cuctemMa Munnpocsenienus Poccuun
«Mos mikomay, pa3MenieHHas Ha caiire https://myschool.edu.ru

CepBuc 110 MPEIOCTABICHUIO OHJIAWH-I0CTYNA K U(GPOBBIM 00pa30BaTeIbHBIM pecypcaM
Ha 0a3e aBTOHOMHON HEKOMMEpPYECKOM OpraHM3alluy BhICIIEro 00pa3oBaHMs «Y HUBEPCUTET
WNunonomuc» dpeaepanbHoro npoekra «Kaapel 1uist 1ndpoBoil SKOHOMUKI HAIlMOHATIbHOU
nporpammsl «l{udposas sxonomuka Poccuiickoit deaepannny, pa3MeIeHHbIN Ha caiiTe
http://educont.ru

®enepanbHblil HHBOpMAMOHHBIHN nopTal «Poccuiickoe 06pazoBaHuey, pa3MELICHHbIH Ha
caiire https://edu.ru

Poccuiickas onnaiiH-tatgopma «Yuu.py» https://uchi.ru



O6pazoBarenpHas mwiaTdopma «Chepym» https://sferum.ru
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