JOKYMEHT INIOJIINCAH 3JIEKTPOHHOM MO CBIO
Ceprudukat: D12DE947-5183-BA93-5390-3A53F7232A9A

MI/IHI/ICTEPCTBO HPOCBEH_IE Bnagenen: Bepunosa I0nus BopucosHa LEBALE o

MunucrepcTBo 00pazoBaHusi MocKkoBCKOM 00J1acTH

I'KOY COUI npu ®KY "UK-5 I'YOCHH Poccun no MockoBCcKoit

obsactu"
PACCMOTPEHO YTBEPXJIEHO
Ha IIEJICOBETE JUPEKTOP IIKOJIBI
10.b.bepunoBa
[IpoToxkoi Nel [Ipuka3z Ne 56
oT «28» aBrycra 2025 1. oT «28» aBrycra 2025 1.
PABOYAS ITPOT'PAMMA
(ID 6751141)

yuyeOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

Ju1st oOyyaromuxcst 7-9 KiaccoB

MoskaiicKuil TOPOACKOH OKPYT
noc. uM. J[3ep:;KuHCKOro
2025



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIEero ooOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueid mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conepxanue mporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroIIUXCsl U OpPraHU3AlMI0 H3YYCHHS
Gu3MKM Ha NESITebHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Tporpamma no usuke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojgaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIE0BATEIbHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJECPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mno ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHUS METOJUYECKOU
MOMOIILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka IBIAETCA CUCTEMOOOPA3YIOMIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJBbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH | (U3NUECKOU
reorpaduei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
OpeloCTaBiIseT HaumOojee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METOoJa
NO3HAHUsA, TO €CTh CIIOCO0A MOITYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTOo O0Opa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH M
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3YyIOIIMMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

* HAYYHO OOBSCHATH SIBJICHHUS;

* OILICHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O HCCIIEIOBAHUS;

e UHTEpPIPETUPOBATH  JAHHBIE W  HCIOJIb30BaTh  HAy4yHbIE
JI0OKa3aTeIbCTBA JI OJTYYEHUS! BHIBOJIOB.

Henu wuzydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @eaepauuu, pean3yrOMIMX
OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOrPAaMMBbI, YTBEPKIAEHHOW peIICHHEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).
Heaun uzyyenust Gusnuku:

npUOOpETeHUE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYECHUIO TPUPOIbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
MCCIIEIOBATEIbCKOIO OTHOIIEHUS K OKPYKAIOIINAM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOTO MHMPOBO33pSHHsI KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEICTABICHUN O POJIU (PUBMKK Il pa3BUTHUS JPYTHUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po¢eCCUOHAIILHON JICSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, TIOJrTOTOBKA K
JagbHeHIeMy 0Oy4YeHHIO B 3TOM HampaBJICHUU.

JlocTmwkeHne 3THX Iejiel mporpaMMbl 1O ()H3UMKE Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONINX 3a4a4:

npuoOpeTeHre 3HAHWK O JUCKPETHOM CTPOCHHM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, B3JEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3WUYECKHUE SIBJICHUS C
UCII0JIb30BaHUEM MOJTYyUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUSI MPOCTEHIIMX PpaCUETHBIX 3a7ady ¢
UCIIOJIb30BAaHUEM busnuecKux MoOJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMU HAOIIOAATh IPUPOIHBIC SIBIICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOTBI H  OKCHEPUMEHTAIBHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB paboOThl ¢ MH(pOpMaluen (HU3NIECKOTO COJEp KaHMS,
BKJIIOYasi UHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OpMaIINH;

3HAKOMCTBO €O cpepamu TpoPeCCHOHATILHON NEeATeTLHOCTH, CBSI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX (PU3NUECKON HAYKH.

Ha usyudenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He/ieN0), B 8
Kiacce — 68 vacoB (2 vaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).

[Ipeasaraemelii B nporpamMMe 1o (U3MKe MepeyeHb J1adopaTOPHBIX padoT U
ONBITOB HOCUT PEKOMEHIATENbHBIM XapaKTep, YUUTEIb JIEJAeT BHIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
00ydJaronuxcsi, CIUCcKa KCIICPUMEHTAIBHBIX 3aJaHui, TpeaIaraéMbplx B paMKax
OCHOBHOI'0 I'OCYJIJApPCTBEHHOT'0 IK3aMeHa 10 (pU3HUKe.

COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u €€ poJib B IO3HAHUHU OKPY:KAIOIIEr0 MUPA.

®dusuka — Hayka O npupone. SBieHus npuponsl. OuUznueCcKUe SIBICHU:
MEXaHUYECKHUE, TEMJIOBBIE, JIECKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune ¢usnmyeckux BenuduH. Duznyeckue
npubopsl. [TorpemHocts u3mMepenuit. MexxayHapoaHas cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MPHUPOAY.
EcTecTBEeHHOHAY4YHBIII METOJl TMO3HAHUA: HAOJIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaemMoro apieHus. Onucanue GU3NIECKUX SIBICHUN C TTOMOIIBIO MOIEIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHbBIE, CBETOBBIC

SIBJICHUS.
2. ®uznyeckue MpuOOPHI U MPOLEAYpa NPSIMbIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OnpeneneHue UEHBI I€JIEHUS MIKAIbl U3MEPUTENHLHOTO Tprbdopa.
2. HW3mepenue pacCTOSHUAMN.
3. M3mepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3sMepoB MaJIbIX TEIl.
5. M3mepeHue Ttemmeparypbl IPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa HU
JNaTYMKa TEMIIEPATyPBbl.

6. lIpoBeneHue uccnenoBaHus MO IMPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
[IapuKa, MyIIEeHHOTO TOPU30HTAJIbHO, TeM OoJiblie, YeM OOJIbIEe BHICOTA
IIyCKa.

Paznen 2. IlepBoHayasibHbIe CBEI€HUA 0 CTPOEHUM BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJBI, HMX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxeHue wyactul BemectBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxkeHue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAIKUBAHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(kpucTamuIM4eckux) Tel. B3auMocCBsI3b MEXy CBOMCTBAMM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HaGmonenune OpoyHOBCKOTO JIBUKEHHUS.

2. HabGmonenue nuddysuu.

3. HaOmronenune SIBIICHUM, O0OBACHSIOIINXCS MNPUTSIKEHUEM WA

OTTAJIKUBAHUEM YACTUII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka pauameTrpa aroMa METOAOM DpsioB  (C  HCIOJIB30BAaHUEM

doTorpaduii).

2. OmbITHI O HAOMIOACHUIO TEMJIOBOTO PACIITUPEHHUSI Ta30B.

3. OmnbITh 1O OOHAPYKEHUIO AEUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.

SIBneHue wWHepIMU. 3aKOH MHEpUMH. B3aumonaeilcTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €JIUHUIIEC
00BbéMa BelecTBa.

Cunia Kak xapakTepucTuka B3auMozencTBus Ten. Cuila ynpyroctd M 3aKOH
I'yka. 3MepeHune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TATOTEHHS U CHJIA
TskecTH. Chlla TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crioxenue
CWJI, HAIPABJIEHHBIX 0 OJHOW IpsMoM. PaBHonencTBytomas cuil. CHila TpeHUs.
TpeHue CKOJIbKEHUS U TpeHUE NMOoKosA. TpeHre B IpUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHM4eckoro ABM>KEHUS Tela.
N3Mmepenne ckopocTH NMPSIMOJIMHEHHOTO JBUKCHHUS.
Habntonenue siBneHus nHEpLUU.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.
CrioxeHune cuil, HallpaBJICHHBIX 10 OJHOW MPSAMOW.

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHrue CKOPOCTU PABHOMEPHOIO JBMKEHUA (IIapUKa B KUIAKOCTH,
MOJEJH JIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS OpycKa WM IapuKa o
HAKJIOHHOM TIOCKOCTH.

1
2
3
4. HabmroneHne n3MeHEHUsI CKOPOCTH MPU B3aMMOICHCTBHH TETI.
5
6.



Omnpenenenne MIOTHOCTH TBEPAOIO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTH pacTshKeHHus (aegopmanun)
HPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT
BECa Tela U XapakTepa CONPUKACAOIIMNXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTENH U ra30B.

Hanenue. CriocoObl yMEHBIIEHUS! U YBEJIUYECHUS JlaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJE€HUSl raza oT o0bEma, Temmeparypsl. llepenaua naBneHus
TBEPABIMHU TEJIAMH, KUIAKOCTAMH M ra3amu. 3akoH Ilackana. IImeBmaTmueckune
MaIlIUHbl. 3aBUCUMOCTbh JABJIEHMS KUJIKOCTH OT TNIyOuHBI. I'mapoctaTuueckuit
napajokc. Coobuaronimecs cocyipl. ['uapaBnuueckne MEXaHU3MBbI.

AtMocdepa 3emnn u atMocepHoe naBieHue. [IpuuuHbl CyniecTBOBaHUS
BO3AymIHOW o6omouku 3emnu. OmbiTt Toppuuermnmu. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 1151 U3MEpPEHHs AaTMOC(PEPHOTO 1aBICHUSI.

JlelicTBHE KUIAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJO. BrITankuaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIEPATYPBHI.

Ilepenada naBineHUs KUAKOCTBIO U Ia3oM.

Coobmiaromuecs: CoCy/ibl.

I'mapaBnuuecknii mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO JTABIICHUS.

3aBUCHMOCTh BBITAJIKUBAIOUIEH CHJIBI OT 00BEMa MOTPYKEHHOW YaCTU
Tea U MIOTHOCTU KUAKOCTH.

A O

PaBeHCTBO BRITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KHUJIKOCTH.

8. YCIOBHME IUIaBaHUS TEJ: IUIABAHWE WJIM IOTPYKEHHUE TEJ B 3aBUCHMOCTH
OT COOTHOLIEHUS INIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOH B
XKUJKOCTb YaCTH TEJA.

2. OmpezneneHue  BHITAJKUBAIONICH  CWIbL, JEUCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, AEHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
MKUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH JKHIKOCTH.



5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU H
OIIpENICJIEHNE €€ TPY30IIOABEMHOCTH.

Paszpnes S. PaboTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [lpumeHeHue mpaBuia paBHOBECUS pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ] mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas »dHeprus. KuHeTnueckas W TNOTEHUHAIbHAS HHEPTHUS.
[IpeBpaiienrie OAHOrO BUAA MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXpaHEHUs
SHEPIruu B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenve pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tela

10 TOPU3OHTAIBHOW IMOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM PaBHOBECHS phlUara.
3. Usmepenue KII/] HaK1OHHOM IITOCKOCTH.

4. W3yyeHune 3aK0Ha COXpaHEHUSI MEXAHUUECKOU SHEPTHM.
8 KIIACC

Pa3znes 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJI. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, JKHUAKOTO M Ta3000pa3HOTO COCTOSHHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJAPHO-KMHETUYECKOW TEOPHH.
CmaurBaHU€ M KanWJUISIpHBIE ABJIEHUS. TermoBoe pacliupeHue U ckaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIIOBOIO ABHKECHUA
yactull. BuyTpennsis sHeprus. CnocoObl HW3MEHEHHS] BHYTPEHHEW SHEPIruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Bunet TEIUIoONEPENAYM:
TEITIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonnuectBO TeminoThl. YaenbHasd TEIJIOEMKOCTH BelIECTBA. [eIIOOOMEH U
TEMJIOBOEC paBHOBecHWE. YpaBHCHHE TeIUIOBOTO Oamanca. [lmaBnenue wu
OTBEpACBAHHE KPUCTAUIMYECKUX BEUIECTB. YJeibHas TEIUIOTa IUIABJICHUS.
[TapooGpazoBanue u kouzaeHcaius. Mcnapenuwe. Kunenue. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpATyphl KHUIIEHUS OT aTMOC(HEpHOro
JIABJICHUA.

BnaxunocTts Bo31yXa.



OHeprus TOILIMBA. Y JeNIbHAs TEIUIOTa CTOPaHUs.

[Ipunuuner pabotel TemnoBbix aurareneir KIIJ[ TemoBoro asurarens.
TernnoBple ABUTaTENM U 3aIATA OKPYKAOIIEN CPEIbI.

3aKOH COXPAHEHMS U MPEBPALIECHUS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

v ®©® N o

10.
11.
12.
13.

Habmronenue 6poyHOBCKOTO ABHUIKEHHUS.

Habmonenue nuddysumn.

Habntonenue siBieHnii cCMauyuBaHUs U KAaUJUISIPHBIX SIBIICHUIA.
Habmronenune TenioBoro pacmpeHus Teil.

N3MeHnenune naBieHUs Tra3a NMpU M3MEHEHUH 00bEMA M HArpeBaHUU WIIU
OXJIQKJICHUH.

[IpaBuiia u3MepeHus: TEMIIEPATYPHI.

Bunae! Terutonepenauu.

OxnaxjaeHue Ipu COBEPIICHUN PAOOTHI.

HarpeBanue nmpu coBepiieHur paboThl BHEITHUMHU CHUJIAMH.
CpaBHeHUE TETUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.
HaOmronenne kuneHus.

HaGnronenue noctossHCTBa TeMIepaTyphl IPH TUIABIICHUU.
Mojenu TeIIOBBIX ABUTaTEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSKCHUSL.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, XKUIAKOCTEH WU
TBEPABIX TEIL.

Ornpenenenue qaBieHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JIaBJIEHUS BO31yXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHUS.

IIpoBepka rumoTe3sl JIMHCHHON 3aBUCHMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

Habnronenne wu3MeHEHUsT BHYTpPEHHEHW DSHEpruM Tejla B pe3ysbTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBiaeHWS TEIOOOMEHA TMPU CMENIMBAHUU XOJOTHON H
ropstuer BOJIBL.

Onpenenenne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEeThIM METAJUNIMYECKUM LIUJIUH]IPOM.

Onpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue mponecca UCIapeHUsl.

Onpenenenrne OTHOCUTEILHON BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEMIOTHI IIAaBICHUS JIbIA.



Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzaums Tel. J[Ba poaa dIEKTpUUYECKUX 3apsioB. BzaummopeicTBue
3apsoKeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEJIAMH).

Onextpuyeckoe mnose. Hanpspk€HHOCTh anexkTpudeckoro mons. ITpuHiun
CYNEpIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apsaioB. DJEMEHTAPHBIA JJIEKTPUYECKUANA 3apsl.
Crpoenne aroma. IIpOBOIHMKM W  JOUINEKTPUKU. 3aKOH  COXPAaHEHUS
IIEKTPUYECKOTO 3apsi/a.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Hcrounnkn mocTostHHOro ToKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSAX U Ta3ax.

Onektpuueckass uenb. Cuwia  Toka.  DJEKTPUUECKOE  HAIMpsHKEHUE.
ConpoTuBiieHHE TMPOBOJIHUKA. Y AEIbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH Oma
s ydactka uend. llocienoBarenbHOoe W HapaJUIeIbHOE  COEAUHEHHE
IIPOBOJHUKOB.

PaGota W MOIIHOCTH AJIEKTpHUYECKOrO0 ToOKa. 3akoH Jxoyns—JleHua.
DneKTpuuecKue ey U MOTpeOuTeNn 3MeKTpruieckoi 3uepruu B ObiTy. Kopotkoe
3aMbIKaHHE.

[TocrosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruutHoe none. MarHuTHOE 1oje 3eMJIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3eMiie.
OnmbiT  Opcrena. MarautHoe moJie  JIEKTpUYECKOoro Toka. [Ipumenenwne
AJIIEKTPOMArHUTOB B TEXHHKE. [{elicTBME MAarHUTHOIO MOJIsI HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. Vcronb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apanes. SIBneHne dneKTpOMarHuTHOW MHAyKuU. [IpaBuio Jlenna.
DNeKTporeHepaTop. CrocoObl  MOMy4YeHUsT  DJIEKTPUYECKOM  SHEPIHH.
DNEeKTPOCTAaHIIMHU Ha BO30OHOBIISIEMBIX HICTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aLUS TEIL.

JIBa pona 3JIEKTPUYECKUX 3apsI0OB U B3AMMOJCHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO 1 IEUCTBUE JIEKTPOCKONA.

DIIEKTPOCTATUUECKAS] UHAYKIIHUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsJIOB.

[IpoBOAHUKH U TUDJICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcTouHnKM OCTOSSHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUI TOK B HKUJKOCTH.

W o N ok e



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3ps.

N3mepenune cuiibl TOKa aMIEPMETPOM.

N3mepenune 3meKTpuyecKkoro HanpsKeHUs: BOJIbTMETPOM.

PeocraTr 1 marazud conpoTUBIICHUM.

B3aumojelicTBUe NOCTOSHHBIX MAarHUTOB.

MoienupoBaHr€ HEBO3MOXKHOCTH Pa3/ICICHUS MOJIOCOB MarHuTa.
MoienupoBaHr€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
OneiT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEeKTPOMAarHuT.

JlericTBME MarHUTHOIO TIOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBineHUs JIEKTPOMATHUTHON HHAYKIIVH.

OnbiTel @apajes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

L

10.
11.

12.

13.

OmpITel O HAONIOACHHWIO DJEKTPU3AMK TEl WHAYKIUEH W Tpu
COTMPUKOCHOBEHHH.

UccnenoBanue AeHCTBUS DIEKTPUYECKOTO TMOJS Ha TMPOBOAHUKUA H
JTUDJICKTPHKH.

CoOopka u npoBepka pabOThI AIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
N3mepenne u peryaupoBaHie CUITbI TOKA.

N3mepenue u peryaupoBaHue HAMpsKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO YEpe3 PE3nCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEYHOTO
CEUYEeHHS M MaTepuaa.

IIpoBepka mpaBwWiia CIIOKCHUS HAMPSHKCHUH TIPH  TOCIICI0BATEIHHOM
COCTMHECHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna it CWIBI TOKAa MPU TMapalIeTbHOM COCIUHCHHUH
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 pe3UcTop.
OmnpeneneHnre MOUIHOCTH OJEKTPUUECKOTO TOKAa, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JaMIOuKy, OT
HaNPsHKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBarens.



14. UccnenoBanre MarHuTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3ydeHrMe MarHuTHOrO TMOJs IOCTOSHHBIX MAarHWTOB IPH KX
00BEIMHEHUH U PA3/ICIICHUN.

16. McciienoBanyue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnBITBI, JEMOHCTPHUPYIOIIME 3aBUCHMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUS TOKa B
KATYIILKE.

18. I3ydenue nercTBHUsI MAarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4eHHUE padOThI AIEKTPOJBUTATEIS.

20. U3mepenue KIIJ] snekTpoaBuraTeibHOM YCTAHOBKH.

21. OnpITBL IO HKCCIIEIOBAHUIO SIBJICHUSI JJIEKTPOMAarHUTHOW WHAYKIWHN:
UCCIIEJOBAHUE W3MEHEHWW 3HAYEHUS W HAIIPABICHHUS WHIYKIIMOHHOTO

TOKA.
9 KJIACC

Pasznes 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTEIIBHOCTh MEXAHWYECKOr0 JBHKEHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBmxeHue. HepaBHoMepHOE npsiMONMHENHOE JBHKeHUE. CpelHsss 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEHOE BHkeHHe. (CBoOOmHOE
nagenue. OnbiThl ["anumes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JIuneriHas v yriioBast CKOpocTHu. LIeHTpoCcTpeMUTEIBHOE YCKOPEHUE.

[Iepssiii 3ax0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLIAN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cwia TsSKeCTHU M 3aKOH BCEMHPHOTO TATOTEHHUSA. YCKOpPEHHE CBOOOIHOTO
nageHus. J[Bwxenne mianer Bokpyr Connuma. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsixecTH.

Nmnynec tena. M3menenne nmnyisibea. IMnynbCe cwiibl. 3aKOH COXpPaHEHHS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MONIHOCTh. PaboTa CWI TSKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b dHEpruu U pabotsl. [loTeHIIManpHasE YHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTrus cxaTol npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
JHEPIuu.



Jemoncmpayuu.

1.

AR

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

Habnronenne MmexaHn4ecKoro JABUKEHUS TeJla OTHOCUTEILHO Pa3HbIX Tl
OTCUETA.

CpaBHeHue TyTed M TPACKTOPUM JBHKEHHUSI OJIHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKkopoCTH U YCKOPEHUS NPSIMOJIMHEHOTO IBUKECHMUSI.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue ABMXKEHUSI Tela MO OKPYKHOCTH.

Habmronenne MexaHn4eCKuX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUYETA
«Tenexka» 1pu €€ PaBHOMEPHOM W  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEJIbHO KaOWHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHSI T€lla OT MAacChl TeJla U JCHCTBYIOIIEH Ha HETO
CHJIBL.

HaGnronenue paBeHCTBA CUIT TPU B3aUMOJICHUCTBUU TElL.

M3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUM.

[Iepenaya umMmyJibca py B3aMMOJEHUCTBUHU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3AUMOACHUCTBUU TEIL.

CoxpaHeHue UMIyJibca MPU HEYNPYTrOM B3aUMOJCHCTBUH.

CoxpaHeHrue UMITyJIbca Py aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBHUU.
Habnronenue peakTHBHOTO JBUXKCHHUS.

CoxpaHeHrue MEXaHUYECKOW SHEPTUU IIPU CBOOOHOM IMaJICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TEJIa MO/ ICUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa I pasroHa W JAJIbHEHIIEr0 PaBHOMEPHOTO
JIBYDKEHUS TapUKa WA TETIEKKH.

Ompenenenre cpemHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBUKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OnpeneneHrue yCKOpEeHHUs Telda NpPU PAaBHOYCKOPEHHOM JBMXKCHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPSCHHOM
JBIDKCHUHU 03 HadaJlbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAaYaJIbHOW CKOPOCTH IyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJTUHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenre kKodhPUITMEHTA TPEHUS CKOJIbKEHUS.

OmnpeneneHre KECTKOCTH TPYIKUHBI.



9. Ompenenennie pabOThI CUIIbI TPEHHUS MPU PABHOMEPHOM JIBJKEHHUM Teja
110 TOPU3OHTAJILHON MMOBEPXHOCTH.

10. Onpenenenue pabOTHl CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
WCIIOJIb30BAaHUEM HEIOJABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydenue 3aKoHa COXpaHEHHS YIHEPTHUH.

Pa3nen 9. MexannuecKkue KoJIe0OaHHUS W BOJIHEBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUM: TTepro,
4acToTa, aMIUINTy1a. MaTeMaTHuecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
DHEPTUU TIPH KOJICOATETHHOM JIBIKCHHH.

3aryxammnme — KoJjieOaHHs. BeinykneHHple  koJyieOaHMS. Pe3onanc.
Mexannueckue BoaHbl. (CBoilicTBAa MeEXaHHYECKUMX BOJH. [IponosibHbBIE H
nonepevyHbie BOJIHBL. JITMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomMKkOCTh 3ByKa W BbicoTa ToHa. OTpaxeHue 3Byka. MudpasByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kosieOaHMWil TeNn MOJ AEUCTBUEM CHUJIBI TSXKECTH U CHIIbI
YIOPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Halnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

HaOntonenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHue 4YacToThl M NEepHoja KoieOaHM MaTeMaTU4ecKOro
MasiTHUKA.

2. OmpezeneHue 4aCTOTHI U MEPUOJIA KOJICOAHUN MPYKUHHOTO MAasITHUKA.
NccnenoBanue 3aBUCUMOCTH TIEPHOJia KOJIe€OaHUI TTOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTHU.

4. HWccnenoBaHue 3aBUCUMOCTH TIeproa KojieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH TEepHO/a KOJIeOaHMI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh NEpHOJa  KoJeOaHUi
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaICHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

SANEE AN



DJIEKTPOMarHUTHOE  TOJIe.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »jekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
3JIEKTPOMATrHUTHBIX BOJH JJIs COTOBOM CBSI3H.

DOnekTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHIBHOTO

TenedoHa.

Paszpnes 11. CBeToBbI€ AABJICHUS.

JlyueBas  Mogmenbr  cBera.  Mcrounmkm — ceera.  [IpsmosmnHenHoe
pacnpoctpaHenue ceera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHYTpeHHEE
oTpaxkeHue cBeTa. Mcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm myweit B numH3e. OnrTuyeckas cucrema (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bIm3opykocTh U
JAITbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. OmnbiTel Hbrlotona. Croxxenue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsimonuHeHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Onrtuyueckuii CBETOBOI.

Xox mydeil B coOuparonieil JnH3e.

XO0J Iy4yel B pacCenBaIOIIEH JINH3E.

[Tomydenne n300paxeHnii ¢ TOMOIIBIO JIMH3.

W o N ok

[Tpunnun aeiictBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Moaens riasa.

11. Paznoxxenue 6eoro cBera B CEeKTp.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX LIBETOB.
Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBHCHUMOCTU yTJIa OTPa)X€HHSI CBETOBOTO Jiyya OT yrja
najieHus.



2. V3ydeHue xapakTEpPUCTHK U300paKEHUS PEMETA B TUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. Tlomydyenue n300paxxe€HH ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BI.
Omnpenenenre HOKYCHOTO PACCTOSHMS M ONITUYECKON CHIIBI coOMparomien
JIVH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OO0 CBETA B CIIEKTP.

OnbITHl 10 BOCHPUSTHIO LIBETA MPEAMETOB IMPU MX HAOIIOJEHUU 4Yepe3
I[BETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanne u nornomenre cBera aroMoM. KBaHTHI. JIMHENYaThIE CIEKTPHI.

PannoaktuBHOCTh. Alnb(da, Oeta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmogxens aromHoro sngpa. HM3zoromsl.  PagnoaktuBHBIE
npeBpauieHus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHWs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBsI3M aTOMHBIX siaep. CBsi3p Macchl W JHEpruu. Peakuuum cuHTE3a U
nenenus saaep. Ucrounuku 3neprun CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPagMOAKTUBHBIX W3JYYEHUW HA JKUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIONICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CmekTp Bomopoaa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYUEHUH.

6. Peructpanus u3inydeHus: IPUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. WccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nyTH (1o gpotorpadusam).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIBLHO-00001IAOIN A MOTYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOYJIb MPEAHA3HAYEH Ui CUCTeMaTH3alun
U 0000IIeHUsT MPEIMETHOTO  COACPXKaHUS UM ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYECHUH BCEro Kypca (PU3MKHU, a TaKkKe IJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 0oO0ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.



[Ipy n3ydyeHUn JAHHOTO MOAYJSL PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUJIBI
NeSATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNnpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMmupyercs
€CTECTBCHHOHAYYHAass IPAMOTHOCTh. OCBOCHHE HAYyYHBIX METOJOB HMCCIIEIOBAHUA
SBJICHUM TPUPOIBl M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3NUYECKHE
ABJICHUSI, TPUMEHAS T[OJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpruHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yeTcs
32 Cc4y€T TOro, 4YTO OOYyYarOIIMeCs BBIMOIHSIIOT 33JaHus, B KOTOPHIX UM
npeaJiaraeTcs:

HA OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
dbu3uYecKue SBICHUS B OKPY KarOLIEl MPUPOJI€ U MOBCEIHEBHON KU3HU;

UCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboJee Ba)KHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenune ¢hu3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX

pe3yabTaTOB.

B pesynbrare u3ydenust GU3NKKA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUs

y oOydarorierocss OyayT copMUPOBaHBI CIEAYIONTUE JTUYHOCTHBIE PE3yJIbTATHI B

YacTH:

e 1) naTpuOTH4€CKOro BOCIIUTAHMS:

e - IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3HYECKON HayKH;

e - [ICHHOCTHOE OTHOIIECHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kJAaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

e - TOTOBHOCTb K aKTUBHOMY yYaCTHIO B OOCYJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKECHUI
busuKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JIESITEIbHOCTH
YUYEHOT0;

e 3)3CTEeTUYeCKOro BOCIIMTAHUSA:

e - BOCTIPHUATHE ICTCTHUYCCKUX KA4eCTB (PH3WUYECKON Haykd: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HAHHME IEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISAIOICH
KYJbTYpBHI;

e - pa3BUTHE HAy4yHOM JIOOO3HATEILHOCTH, MHTEpPECa K HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

e 5) ¢opmupoBaHusi  KYJbTYpPbl  310PpOBbSI M  3MOLHMOHAJIbLHOIO
0J1aromoJry4ms:

e - OCO3HaHWE IICHHOCTH Oe30macHOro o0Opa3a J>KW3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TIPaBWJI OE30MacCHOTO TOBEACHHS Ha
TpaHCIOpPTE, Ha JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chOpMHPOBAHHOCTh HaBbIKa pPEQIICKCHUU, TPU3HAHWE CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBeKa,;

e 6) TPYA0BOr0 BOCIIUTAHUSA:

e - AKTMBHOE y4YacTHE B pPCIICHHM NPAKTHUUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoja, Kpas) TEXHOJOTUYECKOU U



COITMAJILHON HAIpaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHMU;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdeCcCHil, CBA3aHHBIX C PUBUKOM;

e 7)3K0JOrM4e€CKOro BOCIIMTAHUS

e - OpUCHTAIMS HA MPUMEHEHHWE (PU3MUECKUX 3HAHUHU JUIS PEIICHHUs 3aaad B
o0JlacTU OKpY’Kalollled cpeabl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MOJKHBIX MTOCJIEACTBUM JIJIsl OKPYKAIOIIEH CPeIbl;

* - OCO3HAaHUE TJIO0ATBHOTO XapaKTepa IKOJOTUYECKUX MPOOJeM M MyTel ux

pelICHUS;

e 8) aganTanuu K M3MEHSIIOUIUMCS YCJOBHSIM COLUMAJIbLHON W NPUPOTHOM
cpeabl:

e - MOTPEOHOCTh BO B3aMMOJECUCTBUU TIPU BBITIOJHEHUU MCCIIEAOBAaHUN U
MPOCKTOB (HU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e - TIOBBIICHHE YPOBHS CBOEM KOMIIETGHTHOCTH 4Yepe3 IMPaKTHYECKYIO
JIESITEIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (POPMYIUPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAaHUE CBOErO pPAa3BUTHS B MNPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHMU;

e - CTPEMJICHUE aHAIU3UPOBATh U BBISABIATH B3AUMOCBS3H MPUPOIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOIB30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OILCHKA CBOUX JCHUCTBUU C YYETOM BIUSHUSA HA OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOoeHHS TporpaMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y oOyyvaromierocs OyayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC 1eHCTBU,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJATHBHBIC
yHUBEPCAIbHBIC yICOHbIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jioruueckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BNIEHUN);



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SBIICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DUINIECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SIX
(bU3UYECKHUX BEJIMYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMoco0 pemieHus ydeOHo (u3udeckoin
3aaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHUs, BHIOOP HambOoJee
MOJIXOJISIIIIETO C YUYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ncciieqoBare/iLCKe 1elCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KAaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(GU3NYECKUN IKCIIEPUMEHT, HEOOJBIIIOe WCCIeOBaHHE (DU3UUECKOTO
SIBJICHUS,

OIICHMBAaTh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIHIO,
TIOJIYYCHHYIO B XOJI€ CCIICIOBAHUS MU KCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI TIO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

MPOTHO3UPOBATh  BO3MOXXKHOE  JaJIbHEWINee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIBUTATH MIPEATIOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

NPUMEHSTh Pa3IUYHbIe METOJbl, UHCTPYMEHTBI U 3aIPOCHI IPU MOUCKE U
orOope MHpOPMALMK WIM JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOH
bu3ndeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMyYHbIX BUIOB U (DOPM IIpEICTaBICHMS;

CaMOCTOSTENIbHO  BBIOMpATh ONTUMANIbHYI0 (opMy MpeAcTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pELIaeMble 3aJadl HECJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMmyHMKATHBHbBIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE HAa PEIICHHWE 3aJadd W TMOAJACpKaHUE
OJaro’keaaTeIbHOCTH OOIIEHUS;

COTIOCTaBIIATh CBOM CYXICHUS C CYXICHUSAMH JIPYTUX YYaCTHHUKOB
Juanora, OOHapyKHUBATh Pa3IMIUe M CXOACTBO ITO3HIIHH;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YJIbTAThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOW paboThl TMpU PEIICHWH KOHKPETHOW (usmdyeckoin
poOJIeMBbI;

NPUHUMATh IIeJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBATh JCUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAMpAaBICHUIO M KOOPAUMHUPYS CBOU JCHCTBUSA C APYrUMHU
YICHAMH KOMaH/Ibl;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
JUIA perieHus (GU3NIecKux 3HaHU;

OPHUEHTHPOBATbCS B  PAa3IM4HBIX MOAXOJAaX MPUHATHS  pEUICHUHN
(MHOUBUYaJbHOE, NPUHSATHE pPEIIEHUS B TpyNNe, NPUHATUE pEIICHUN
rpynmoi);

CaMOCTOSTENIbHO COCTAaBJIATh aJITOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUIaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHTHI PELICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJbHBIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath 1jiaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTUXKEHUSI  (HEIOCTUKEHHUS) PE3yJbTaTOB
NEeSTEILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHCII€ B XOJ BBINOJIHEHUS
(GU3UYECKOrO  HCCIIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallui, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOoBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
PU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroOTO.



HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kJjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIOJIB30BaTh  TMOHATHS: (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHWS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJEINb, TUIOTE3a, €AUHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAsA
CHIIa, nedhopmanus (ympyras, IJIacTUYeCcKas), HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEIIoBOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBI)KCHUE, HEPAaBHOMEpPHOE  JIBMXKEHUE, HWHEPIHUS,
B3aUMOJICICTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllecHUsI, TMepeaada JAaBjieHUs TBEPABIMH TEJNaMU, XUIKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIHNX JAaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3WYECKUX  SBICHUUA B
OKpY’KaloleM MHpEe, B TOM 4YHCIe (U3WYecKue SBICHUS B TPHUPOJIE:
OPUMEPHI JBMKEHUS C PA3IUYHBIMH CKOPOCTSIMU B >KMBOW U HEXKUBOU
npupojie, ACUCTBUE CHJIBI TPEHUS B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOI0 JaBJICHUS Ha KUBOW OpraHU3M, IJIaBaHUE PbIO, phlYaru B
TEeJIe YeJIOBEKa, MPU 3TOM NMEPEBOIUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3HUUECKUX SBICHHM;
OMUCHIBATh U3yUYECHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
dbuzuyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cujla TPEeHUsA, JAaBlieHHWe (TBEPAOTO Tena, >KUJAKOCTHU, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IUJIEYO CHIIBI,
MOMEHT CWIbl, KO3G(OUIMEHT TMOJE3HOro JEHCTBUA MEXaHU3MOB,
KMHETUYECKasi W TMOTEHIMaJIbHAs SHEPTHsi), MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYWH, WX
0003HaueHUA W EAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWUTH (DOPMYIIHI,
CBS3BIBAIONIUE JAHHYIO0 (PU3UYECKYI0 BEJIMYHMHY C JAPYTHUMH BEJIUYHMHAMM,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIONb3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIo paBHOBecus pbrdara (0510ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOU
SHEPruM, NpH HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aMHUChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyd B 1—2 JEHCTBHS, WCHOJB3Yys 3aKOHBl U
dbopmyIbl, CBs3BIBarONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHANM3a
YCIJIOBHS 33/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BEJTUUYHHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU OMOIIU
(bu3HYECKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanoioxenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJyYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUA WIU
buznYeCcKux CBOICTB TeI: dhopmynHpoBaTh MIPOBEPSIEMBIEC
IPEANOI0KEHNs, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyA0BAHMS,
3aMUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATD TPSMbIE W3MEPEHHs] PACCTOSHUSA, BPEMEHHM, MacChl TeJa,
00bEMa, CHUIIBI M TEMIlepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNN;

IPOBOJUTDH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JIPYrol C HCIOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErocsl Tela OT BPEMEHU [BWXKCHHS Teja, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOMIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tella U OT IJIOTHOCTHU KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOrO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJOKEHHOMY IUIaHy, (DUKCHpOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTHM (PU3WYECKUX BEJIMYMH B BHJIE



MPEAJIOKEHHBIX TaOMUIl W TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA KUIKOCTH M TBEPAOrO Tejla, CHIA TPEHUS CKOIBKCHHUS,
JABJICHUE  BO3/AyXa, BBITAJIKUBAIONIAs  CWJa, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNOo, KOAI(DQPUIMEHT TMOJE3HOTO NEeUCTBUS
MPOCTBIX MEXaHW3MOB), CIIeAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJTHCHUH HW3MEPEHHH COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHHE NCKOMOW BEJIMYUHBI,

coOJIroaTh MpaBWIa TEXHUKH 0€30ITaCHOCTH MPU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHINIGI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTR:
BECHl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIMECS COCYIbI, OapoMeTp,
phIuar, MOJBUKHBIN M HETIOBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh NPUHIMMBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HMX ONMUCaHUS (B TOM 4YHCIE:
MOMIIUITHAKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BEICOTOMED, TIOPIITHEBOI HACOC, APEOMETP), UCTIONIB3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  NpUMEpPhl  (HAXOAWUTh  WH(QOpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3WMYECKUX 3HAHUW B TOBCETHEBHOMN
KU3HH N1l obecriedueHust 0€30MacHOCTH Mpu oOpaIrieHnu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUSI 3J0POBbSI U COONIOACHUS
HOPM 9KOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIICH CpejIe;

OCYLIECTBJIATh OTOOp HCTOYHUKOB HHpopMauuun B HMHTepHeTre B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CpPaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJIETSTh
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WIIM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIB30BATh NP BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAyIHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3NUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHUabI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
yucie MyOJuYHO JeNiaTh KpaTKhe COOOIIEHUS O PE3yJIbTaTax MPOEKTOB
WIKM y4eOHBIX MCCIENOBAHUN, MPU HTOM TPAMOTHO HCIOJIb30BATh



U3YYEHHbI NOHATUHHBIM anmapaT Kypca (OU3MKH, COINPOBOXKAATH
BBICTYIUIEHUE IIPE3CHTALEH;

IpU BBINOJHEHUU YYEOHBIX HPOEKTOB M HCCIEAOBAHUU PpPACIPEIEISTH
00s3aHHOCTH B TpPyHNI€ B COOTBETCTBUM C IOCTABJICHHBIMU 3aJadamH,
CICAUTh 3a BBIIOJHEHUEM IUIAaHA JCHCTBUM, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIaJA B  JIEATENbHOCTh  IPYIIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiry o0yuenust B 8 kiacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXd, TEMIIEpaTypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsil, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUDJIEKTPUKU, IIOCTOSIHHBIN JICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
pazinuath SBJICHUS (TEIUIOBOE pacUIMpEeHHE M CKaTHhe, Tervionepesaaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHWE, KAIWUIAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTauiM3anus (OTBepJeBaHUE), KHUIICHHE,
Teruionepeaaya (TErI0npOBOIHOCTb, KOHBEKIIHS, U3JIyUYCHHE),
AJIEKTPHU3ALUA TEJ, B3aUMOAECHUCTBUE 3aPSAJ0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIAYKIIKS)
[0 OIMUCAHMI0O HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XalollleM MHUpE, B TOM 4ucle (u3nueckue SsBJICHUS B MIPUPO/IE:
MIOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuin, Jpedd MOIOCOB, pOJIb MATHUTHOTO TOJISI JJis >KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

OTNUCHIBATh MU3YYEHHBIE CBOMCTBA Tel U (U3UUYECKUE SIBJIICHUSI, UCIIOJIB3YS
¢dbu3uYecKre BEITUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTHI, yJAEIbHAs TEIVIOEMKOCTh BEIIECTBA, YyAEIbHAA TEMJIOTa
IJIaBJICHUsI, yJENbHAs TeIUIoTa MapooOpa3oBaHMs, yJACIbHAs TEIUIoTa
CrOpaHMsi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAaIllMHbl, OTHOCUTEJbHAsl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3apsm,
CUJIa TOKa, JJICKTPUUYECKOE HANPSHKEHHWE, COMPOTHUBJICHHE MNPOBOIHUKA,
yACIbHOE  CONPOTHBJIEHUWE  BelleCTBa, paboTa U MOIIHOCTD
ANEKTPUYECKOT0 TOKa), TMpU ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYEeCKUl CMBICT UCHOJIb3YeMbIX BEIWYWH, 0003HAUCHUS U EIUHUIIBI
bu3MUecKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUuU
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULIMU TMOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl ydacTKa Ieu, 3aKOH
Jxoyns—Jlennia, 3aKOH COXpaHEHHS JHEPrUM, TMPU HSTOM JaBaTh
CJIOBECHYIO (DOpMYIMPOBKY 3aKOHA M 3alKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

O0OBSICHATH (PU3UYECKHE TPOILIECChl M CBOWCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JTOTHYECKUX
IaroB ¢ omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHH,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THbIe 3a7auyd B 2-3 JEHUCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallU3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [UIS  peIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOoUMbIEe [JIsi e€ pelleHus, MPOBOJAUTH pacuéThl U CpPaBHHUBATH
MOJIy4YE€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPEIIUTh TPH TOMOITU
(bu3HYEeCKMX METOOB, HCIOIb3Ysl OMHCAHUE WCCICIOBAHUS, BBIICIATDH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBaHUs, JIeaTh BHIBO/IBI;

MPOBOJAUTH OMNBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WIHU
(bu3HYeCKUX CBOMCTB Tel (KaMLISIPHBIC SIBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAHUS U
HarpeBaHWs MpU U3IYYEHHH OT IBETa U3ydaroliew (morionaronei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TeMIEpaTypbl KUIAKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMUs TEI1 U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsA0B, B3aUMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allisi MAarHUTHBIX IIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO TOJII Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMYJIUpOBAThH
poBepsieMbIe MPEATONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py/I0BaHus, OMKCHIBATh XOJI OMBITa U (POPMYITHUPOBATH BHIBOJIBL;
BBIMOJHATh  NPSIMBIE ~ W3MEPEHHUS  TEeMIIEpaTypbl, OTHOCHUTEIbHOU
BJIQXKHOCTH BO3[yXa, CHUJbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
PE3yNIbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHON aOCOIOTHON MOTPEITHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMUYUHBI OT
JIpyrol C UCHOJb30BAaHUEM MPSAMBIX HU3MEpeHud  (3aBUCUMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TIOMEPEYHOro
CEYEHMS U YAEIbHOIO COMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
WAYIIET0 uepe3 MPOBOJAHMK, OT HaNpsHKEHUS Ha  TPOBOJHUKE,
UCCIICJIOBAHUE TIOCJIENOBATEIbHOTO M  MapajuIeIbHOTO  COSAMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJJOBAHUE, COOUpPaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yNbTaThl TOMYYEHHOW 3aBUCHMOCTH B BHAE TaOMUI] U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

IPOBOAUTHh KOCBEHHBIE HU3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEAysl MPEIOKCHHON WHCTPYKIMH, U
BBIUMCIISITH 3HAUCHNE BEIHMYMHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHaA, amMIepMeTp,
BOJIBTMETpP, CUETUYMK JJIEKTPUUYECKOM SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPHI, HArPEeBATEIbHBIC ANEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECCKUE
IPEIOXPAHUTEIH, STIEKTPOMArHUT, AIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUS O CBOWCTBAxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IpPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPHUTENIbHbIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JABHUTaTEb BHYTPEHHETO
CTOpaHHs, BJEKTPOCKON, PEOCTaT), COCTABIATh CXEMBI AJIEKTPUUECKUX
Heneil ¢ Mmocae0BaTeNbHbIM U MapaljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUEHUS JIEMEHTOB IJIEKTPUUECKUX 1IETICH;



OPUBOAUTH  MpUMEpPhl  (HAXOIUTh  HWHQOpMAIMIO O  IpUMEpax)
MPAKTUYCCKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWW B TTOBCEIHEBHOM
KU3HU I obecrieyeHus: 6€30MacHOCTH MPH OOpaIleHNH ¢ MPUOOpamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPYIKaloLEeH Cpe/ie;

OCYLIECTBISATh MOUCK MWHPOpMaMK  (U3UYECKOTO COJACpNKAHUS B
HNuTepHeTe, Ha OCHOBE MWMEKIOUIMXCA 3HAHUW MU NOYTEM CpPaBHEHUA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISITH  HHPOPMAIMIO, KOTOpas
SIBIISIETCS POTUBOPEUNBOMN MITH MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BAaTh NP BHITIOJIHEHUH YYEOHBIX 3aJaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy  (PU3UYECKOrO0  COJEp)KaHHs, CIPABOYHBIE MaTepHUabl,
pecypchl cetu MIHTEepHET, BiaieTh NMpuéMaMHi KOHCTICKTHUPOBAHUS TEKCTa,
npeobpazoBanusi UHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U KPATKUE YCTHBIC COOOIICHWS,
0000mas uHOpMAIUMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3HUUECKOTO
colepkaHus, B TOM 4YHCIE NyOJUYHO TMPEACTABIATh PE3yJIbTAThI
MPOEKTHOM WJIM KCCIIEeNOBATENbCKON AESITETbHOCTH, MPU 3TOM TPAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM TOHATHHHBIA anmapar Kypca (QU3HKH,
COMPOBOXK/IATh BHICTYIUICHHUE MPE3CHTAINEH;

IpU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEIOBAaHUN (DU3NUECKUX
MIPOIIECCOB paclpeAensaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUU C
MIOCTABJICHHBIMU 33/1a4aMH, CJICANTH 3a BBHITIOJHEHUEM IIaHA ACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIM BKJIaa B
NEeSITeLHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
TIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonny oOydenus B 9 kjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€ra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMXKEHMS, Aepopmanus
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LUEHTP TSKECTH, aOCOIIOTHO TBEPHOE TEIO,
HEHTP TSHKECTHU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK U YIbTpPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJIa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aIbHO30PKOCTb,
CHEKTPbl UCITyCKAaHUS U MOTJIOIIEeHMS, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IAEPHAS] SJHEPTETUKA;

paznuyaTh SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, pEaKTUBHOE ABW)KEHUE, KOjeOaTelbHOE ABMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3BYKa, NPSIMOJIMHEMHOE paclpOCTPaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETAa, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEHHE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITYYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3NUYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNA B
OKpy’XaroleM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHUS B MPHUPOJIE:
IIPWINBBI U OTIIUBBI, JBMKEHUE IUIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE SIBJICHUS B IMPHUPOAE, OHOJIOrMYECKOe ACHCTBUE BUIUMOTO,
yJIbTPapUOIETOBOIO M PEHTIC€HOBCKOI'O M3JIY4YEHHMH, €CTECTBEHHBIM
PaaMOAaKTUBHBIN ()OH, KOCMUYECKHUE Jy4Yd, PaJHOAKTHUBHOE H3JIy4eHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJIUOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH IMPAKTHUECKYIO 3aJady B
yueOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKU) (U3NYECKUX
SIBJICHUH;

OMUCHIBATh U3yUYECHHbIE CBOMCTBA T€N U (U3UUECKHUE SBJICHUS, UCIIONb3YS
(¢u3nueckue BeNWYUHBI (CpelHsAsl W MIHOBEHHAas CKOPOCTb Tela IpH
HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MYyTh, YIioBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIPYIOCTH, CHJIA TSXKECTH, YCKOPEHHUE
CBOOOJTHOTO TMaJIeHUs, BEC TejJa, HUMITYJIbC Tela, HMIYJIbC CHIIbI,
MexaHudeckass padoTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEpPrus Tena,
NOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAs DYHEPrUs CKAaTON
IPYKUHBI, KHHETHYECKas SHEprus, IOJHAsg MEXaHW4YecKass >SHEeprus,
NEPUOJ U YacTOTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEJIOMJICHUS CPE/bl), IPU OMUCAaHUU
IPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbBIX BEJIWYMH,
0003HAYEHHUS U EIUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIUI CYNEPHO3ULIHMH CHJI, NPUHLUMUI OTHOCHUTEIBHOCTH [ 'amuies,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHs HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO M MaCCOBOTO UMCEN



NpHU SJACPHBIX PEAKIHAX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3alMCBIBATh €0 MAaTEMaTHUECKOE BBIPAKCHHUE;

OOBSCHATh (U3MYECKHE TPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JTOTUYECKUX
IIaroB C Omopod Ha 2—-3 M3yYeHHBIX CBONCTBA (DM3MUECKUX SIBJICHHM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anadd  (omMparolmuyecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3aJladyd 3alUChIBATh KpaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAMOIINE WA U30BITOYHBIC TAaHHBIC, BHIOWPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PacUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PHU3UUECKOU
BEJIUYHHBL;

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PpEUIUTh TPU MOMOIIH
($U3NYECKUX METOJIOB, HCIIONB3Yysl OMHCAHWE WCCIEIOBaHUS, BBIACIATH
IpOBEpsieMOE  TPEINONOKEHHE, OIICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEJAOBAHMSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JII0IEHUH U OBITOB;

NPOBOJNUTH OMBITHl 1O HAOMIOACHUIO (PU3WYECKHX SIBICHUNA WA
(¢u3MUecKuX CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXPAaHEHHUS SHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWH, TPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pas3ioeHue Oeoro CBeTa B CIIEKTP, M3yUeHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKajie M CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JUH3E, HAOMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHUs, ONUCHIBATH XOJ  ONbITA W €r0  Pe3yJIbTaThl,
bopMyIMpPOBAThH BHIBOJIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAa4YeHHE H3MEpSIeMON BeIMYuHbl ((POKYCHOE paccTOsHUE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a U3MEpPEeHHs
(M3MepUTENbHOTO Mprbdopa);

NPOBOJNTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJb30BAaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM J[IBI)KEHUU 0€3 HayaJbHON CKOPOCTH, IEpUoja
KOJIeOAaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaK€HHUs CBETa OT yrIja MaJCHUs W yria MPEeJOMJICHHS OT yIJia



najieHus): IUJIAHUPOBaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bu3nYecKUX BENWYUH B BUJAE TaOmull U rpaduKoB, JeJaTh BBIBOJbI IO
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC W3MEPEHHUS (U3MYECKUX BEIMYUH (CpeaHss
CKOPOCTb M YCKOpPEHHME Tella MpU PaBHOYCKOPEHHOM JBUXCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHbI, KOIPPUIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuos; KonebaHWii MaTeMaTH4ecKoro U TMPY>KUHHOTO MAasTHUKOB,
ONTHUYECKAas Cuja CcoOuparomer JIMH3bI, pPaJuOaKTUBHBIN  (DOH):
IUTAaHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CICIys MPEIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIMYMHBI U aHATM3UPOBATH MOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOJr01aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ J1a60paTOPHBIM
000pyI0BaHUEM,;

pa3nu4aTh OCHOBHBIC TIPU3HAKA W3YUYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepHabHasi TOYKA, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJIeJh aToMa, HYKIOHHAas
MOJIe]Ib AaTOMHOTO SI/Pa;

XapaKTepU30BaTh TPHUHIUIBLI  JEHCTBUS H3YyYCHHBIX INPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX ONMUCaHus (B TOM YHCIE:
CIIUJIOMETP, NAaTYMKU TIOJIOKCHHS, PACCTOSIHHS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepucKor, ¢GoToanmapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YS 3HAHHS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

UCIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
IpY PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYCCKHE CXEMBI IS
NOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoLIel JIMH3E;
OPUBOAUTh  NPUMEPHl  (HAXOIWUTh  WH(DOpMAIMIO O  TpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU I oOecriedeHrs 0€30MacHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPY KAIOIICH CpeIe;

OCYIIECTBISATh TMOUCK WHPOpMaMK  (U3UIECKOTO COJACpPKAHUSI B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIHPYS MOUCKOBBIN 3aMpoC, HAXOAUTh



MyTH OMNpPEAENICHUs IOCTOBEPHOCTU MOJYyYEeHHOM MHPOpPMALUU Ha OCHOBE
MMEIOIINXCS 3HAHUN U JTOTIOJTHUTEIBbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHUN YUYEOHBIX 3aJlaHU HAyYHO-TOMYJISPHYIO
JIUTEPATypy (PU3AUECKOTO  COJEp)KaHWs, CIPABOYHBIE MaTEpHUAbI,
pecypcebl cetu IHTEpHET, BIaaeTh NpuéMaMyu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIC COOOIICHUS Ha OCHOBE
uHpopMalM U3 HECKOIbKUX HCTOYHUKOB (DU3NUYECKOTO COJEpKaHUs,
myOJIUYHO MPEICTABISATh PE3yAbTaThl IPOSKTHON HIIA MCCIIEIOBATEIHCKON
JNEATEbHOCTH, IPU O3TOM TIPaMOTHO  HCHOJIb30BaTh  M3yYEHHBIN
NOHATUMHBIM anmapar M3ydyaeMoro pasiena (U3UKM U CONPOBOXKAAThH
BBICTYIUIEHUE TIpEe3eHTalMed ¢ y4ETOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DIeKTPOHHBIE
Ne HaunMeHoBaHue pa3iesioB U Kourpohbie | TIpaxTuueckue (uudposrbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3neu 1. ®Pusnka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MUpPa
bu6mmoreka [IOK
1.1 ®dusuka - HayKa 0 IpUpoae 2
Y e https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 duznyeckue Be 2 1
HSHHCCICHE BEJIHHAL https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHAY4HBIN METOJ ) 1 bubnuoreka [IOK
. [MO3HAHMUS https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Pasnen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHHH BelleCTBA

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
https://m.edso0.1ru/7f416194
)9 JIBr>keHue U B3aUMOJICHCTBHE ) 1 bu6mmoreka [IOK
YaCTHI] BeIlleCTBa https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSIHUSI ) bub6nmorexa [IOK
BEIECTBA https://m.edsoo.ru/7f416194
Hroro no paszueny 5

Paznen 3. /IBuikeHune U B3auMo/IeiicTBHE TeJl

3.1

Mexannueckoe IBMKEHUE

bubmuoreka [JOK
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

Bbu6nuoreka [JOK

2 n 4 1
3 HEPHHA, Macca, TUIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
3.3 Crna. Buer cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
aBiienue. Ilepenada
4.1 2:[aBJIeHI/ISI TBE ’ SMI/I TellaMH 3 bubmmorexa LHOK
’ A P ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMH U Ta3aMH
Bbubnmuoreka [JOK
4.2
Jlapnenue xuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 Ammoceproe rasienme 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJKOCTHU U Ta3a HA 7 3 bubnuorexa [JOK
' HOrPYXXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3pnen 5. Pa6oTra u MOIHOCTB. DHEpPrus
bu6muoreka [JOK
5.1 Pa0b 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTBIC MEXAHUSMBI > https://m.edsoo.ru/7f416194
b K
53 MexaHnueckasi SHEprust 4 1 nommorexa O
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 ITIPOTPAMME




8 KUIACC

KoaudecTBO 9acoB DIIeKTPOHHBIE
Ne HaunmenoBanue pa3aenoB Kontponbusie | TIpakTHuecke (uudpossbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenyioBble siBJIeHUSA
11 CrtpoeHue u CBOMCTBA 7 bubnmorexa [JOK
’ BEIIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 T 21 1 5
CILTOBBIC TIPOLECehT https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3znen 2. DiiekTpryeckre 1 MarHMTHbIE SIBJICHUS
DNEKTPUUYCCKUE 3apSIAbI.
2.1 3a H)KI;HHI)IG Tenafl I/IIIX 7 1 bubmorera [JOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMO/JICHCTBHE
n N
29 OCTOSTHHBIU ) 20 5 7 bubmuorexa [JOK
DIEKTPUUECKHUHN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
54 DJIeKTpOMarHuTHast 4 bubnuoreka [IOK
' AHAYKLHAS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 [TIPOI'PAMME



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

9 KUIACC

KoauuecTBo yacoB

DJIEKTPOHHBIE
Ne HaunmenoBanue pa3aenoB Kontponbusie | TIpakTHuecke (uudpossbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJICHUSA
11 MexaHn4ecKoe ABMKCHHE 10 | bu6mmorexa [JOK
' Y CIIOCOOBI €T0 OMHMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.2 B3aumoneiictBue Te 20 1 3
MMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bub6morexa [JOK
1.3 3aKOHBI COXpaHE 10 3
KOHBL COXpaneHit https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJHBI
bub6 OK
2.1 MexaHuveckue KojaeOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
9 MexaHn4ecKHe BOJIHEI. g 1 3 bub6mnoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6
Pasnen 4. CBeToBbBIE SAIBJIEHUS
4.1 3aKOHbI PacpOCTPaHECHUS 6 2 bubmuorexa [JOK



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

CBeTa
49 JIMH3BI ¥ oNTHYECKHE 6 3 bubmnoreka LIOK
' IpUOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune Oemoro ceera 3 5 bu6mmoreka [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 15
Paznen S. KBaHTOBBIC SIBJICHUA
Hcnyckanue u
5.1 MIOTJIOLIEHHUE CBETa 4 1 bubmorexa [OK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM DLps.//M.edso0.1y /14125440
bu6mmoreka [IOK
32 CTpoetne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
33 FAepHEIe peakiui / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pasznea 6. IloBTopuTe1bH0-000011A0IM I MOLYJT
[ToBTOpenue u o6o01IEHUE
6.1 cozep)kaHus Kypca 9 2 bubmorexa OK
' AP yp https://m.edsoo.ru/7f41a4a6
¢dus3uku 3a 7-9 xnace
Nroro no pazaeny 9
OBILEE KOJIMYECTBO
- 102 27

YACOB I10 [TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusuka — HayKa O IPUPOJE.
SIBnenus npupoasl.
DuU3NYECKUE ABICHUS

MCXaHI/I‘ICCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBBIC ABJICHUA

dusnyeckre BEIMINHBI U HX
HU3MCPCHHUC

Ypok-uccnenoBaHue
"N3mepeHue Temieparypbl
IIPU TOMOIIH KUIKOCTHOTO
TEPMOMETpA U AaT4nKa
TemnepaTrypbl"

Kaxk ¢usuka u npyrue
€CTECTBEHHbBIC HAYKU U3Y4alOT
MIPUPOTY.
EcrecTBeHHOHAYUYHBIN METOT
no3HaHusa. Onucanue
buznYecKuX SIBICHUH C
MIOMOIIIBIO MOJIeNeH

bub6mnoreka IIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue



https://m.edsoo.ru/ff09f72a

"IIpoBepka rMmoTe3bl:
JAIBbHOCTH MOJIETA IIApUKa,
MYLEHHOTO FOPU30HTAIILHO,
TeM OOJIBIIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,

7 JOKa3bIBAIOIHUE JUCKPETHOE bubmorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KeHUE 4acTull BEllecTBa bubmmorera [IOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoanue « OnbIThI
9 10 HAOJIOIEHUIO TEIUIOBOIO
pacuIupeHus ra3oB»
10 ArperaTHble COCTOSIHUS
BellleCTBa
B3anmocBs3p Mex Iy
CBOMCTBaMH BEIISCTB B
pPa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmorexa LOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI
MexaHnueckoe OBIDKEHIE.
12 PaBHomMepHOE 1 bubmorexa LOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUIKEHHE
13 Cxopocts. Enuanist bubnuorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuet nytu u Bpemenu bubnuorexa [IOK

JABUMKCHU A

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

Wuepuys. 3aKkoH HHEPLMH.
BzaumoneilicTBre TeN Kak
MpUYMHA U3MEHEHUSI CKOPOCTH
JIBVOKCHUS TEIT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemectBa. Pacuer
Macchl ¥ 00bEMA TeJIa IO €ro
IUTOTHOCTH

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHnas pabota
«Ormpenenenue mioTHOCTH
TBEPAOTO TEJIa»

18

Penrenue 3amad mo reMe
"ITnoTHOCTE BemecTna"

bub6aunoreka [IOK
https://m.edsoo.ru/ff0al23c¢

19

Cuna xak xapakTepuCTHKa
B3auMmoieiicTBus Ten. Cua
ynpyroctu. 3akoH ['yka

20

JlaGopatopHas paboTa
«3y4yeHune 3aBUCUMOCTH
pactsokenus (nedopmariin)
NPY>KAHBI OT TPUIIOKEHHOU
CHIIBD)

21

SIBnenne Tarorenus. Cuia
TSAXKCCTH

22

CBA3b MEXY CUJION TSKECTH
u Maccoi Tena. Bec Tena.
Pemenne 3amad mo Teme
"Cuna TsxecTn"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha Ipyrux
ianerax. Guznyeckue

bu6manoreka [IOK
https://m.edsoo.ru/ff0al1502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XApPaAKTCPUCTHUKHU IIJIAHET

bu6mmoreka [IOK

24 Msuepetine cuit. Jlusamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

2 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX cull,

2% HaIIPaBJICHHBIX 110 OJJHOMI bubnuoreka [IOK
npsiMoid. PaBHoielcTBy0IIAst https://m.edsoo.ru/ff0ala70
cul

27 Pemienne 3agad mo teme
"PaBHonelicTBytOMIAs cui”

Tpenue CKOIbKEHHs 1 TPEHNE
28 nokosi. Tpenue B mpupojae u bubmorexa HOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlabGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH

79 CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuotexa [JOK
CUJIBI JABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS
MOBEPXHOCTEN»

Pemienue 3ana4d Ha

30 omnpeaeeHue
PaBHOJICMCTBYIONIEH CHUIIBI
Penienue 3anay 1o Temam:

31 «Bec tenay, «I'paduueckoe bu6mmoreka [JOK
n3o0pakenune cuin», « CHIIb, https://m.edsoo.ru/ff0alde0
«PaBHOAECHCTBYIOIIAST CHIDY

32 Kontponbnas padora no



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TeMaM: «MeXaHHIeCKOe
IBIKEHHEY, «Macca,
INIOTHOCTRY, «Bec Temay,
«I"padnueckoe n3o0paxkeHme
cuiy, «Cuie»

JaBnenune. CiocoObI

33 MEHBILEHWS U YBEJINYCHUI Bubmiorexa OK
y y https://m.edsoo.ru/ff0a20a6
JTaBJICHUS
JlaBneHwue raza. 3aBHCUMOCTD
34 aBJICHUA raza oT 00béMa bubnmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHus
15 TBEPABIMU TEJIAMH, bubnuoreka [IOK
JKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBneHue B )XMAKOCTH U rase,
36 BBI3BAHHOE JEUCTBUEM CUJIBI bubmmorexa LHOK
A https://m.edsoo.ru/ff0a2718
TKECTHU
Pemmenue 3agad mo reme
37 «JlaBneHue B KUIKOCTH U bubmmorexa [IOK
g https://m.eds0o.ru/ff0a2826
raze. 3akoH Ilackamsa»
bu6mmorexa [JOK
38 CooOmraronecst CoOCy bl
taror yA https://m.edsoo.ru/ff0a2970
39 I'mopaBiaudueckui mpecc bubnmorexa LHOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacocC
b K
41 Atmocdepa 3emmn. [puanner nomiorexa LO

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CYyILIECTBOBAHUS BO3yILIHON
000J104KH 3eMIIH.
3aBUCUMOCTh aTMOC(HEPHOTO
JaBJCHUS OT BBICOTHI HaJl
YPOBHEM MOpsI

4 Bec Bozmyxa. AtmochepHoe bubnunoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMmochepHOro bubnuorexa [JOK
nasienus. Oneit Toppuuemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOI0
44 aBJICHHS OT BBICOTHI Ha, buGmotera [IOK
A & https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPs
bapomerp-anepons.
45 ATI;/IOC(b: Hoep aBJICHHC Ha bubmmorexa [IOK
p o https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BHICOTAX
46 Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"”
JleicTBue KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa TIOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnast pabota
«Onpenenenue
48 BBITAIKHUBAIOIIEH CHITBI bubnmorera [OK
N Iil ’ https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B KUJKOCTbY»
JIabGoparopnas pabora 1o
patopHaz p bu6mmorexa [JOK
49 teMme «Hccnenosanue

3aBHCUMOCTH BE€Ca TC€j1a B BOAC

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

0T 00bE€Ma NOTPYy>KEHHOH B
KHIKOCTh YaCTH TEJIay

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopatopHas paboTa
"KoHcTpynpoBaHue
apeoMeTpa Win
KOHCTPYUPOBAHHE JIOAKH U
OIpeieNieHne €€
rpy3onoabéMHOCTH"

52

Pemenue 3amad mo Temam:
«I1naBanue cynos.
BosznyxomiaBanue»,
«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEH M Ta30B)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabora

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

54

Momnocts. EquHuner
MOIIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOi Npu
noabEME 10 JieCTHHIIE"

56

IIpocTeie MexaHU3MBbI. Pbryar.
PaBHOBecue cuil Ha peluare

57

KonTponbhas padora no teme
«JlaBneHue TBepABIX TEN,
SKHIKOCTEN U Ta30By /
Bcepocculickas mpoBepoyHas
pabora



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepBHblit ypok. Pabora c
TeKCTaMU 1o TeMe «JlaBieHue

58 TBEPJBIX TEN, )KUJIKOCTEH U bubmmorexa [IOK
P KA . https://m.edsoo.ru/ff0a4ffe
razoBy» / Becepoccuiickast
npoBepovHas pabora
Preruaru B TexHuke, OBITY U
npupoze. JlabopaTopHas bubnuoreka [IOK
59 0.5
pabora «MccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
Pemienue 3agau no teme
60 «YcIlioBUSI paBHOBECHS bubmmorexa [IOK
P https://m.edsoo.ru/ff0a48a6
phIuara
Koaddumment nosnesnoro
JIEMCTBUSI MEXaHU3MA.
61 JlaGoparopHas paboTa 0.5
«3mepenune KIIJI HaknoHHOM
MJIOCKOCTH
2 Pemienne 3agay mo teme bubmuorexa [JOK
"Pabora, momuocTh, KIT/[" https://m.edsoo.ru/ff0ad4c48
Mexannyeckas dHEprusl.
63 Kunernueckas n bubamorexa [OK
https://m.edsoo.ru/ff0a4252
MOTEHLMaTbHAs SHEPTUs
64 3aKoH cOXpaHEHUs bubnmnoreka [JOK
MEXaHUYECKON SHEPTUr https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKcrnepUMEHTaIbHOE
65 onpeJieJICHUE U3MEHEHHUS 1

KUHETUUECKOUN U
MOTEHLIMAIBHON YHEPTUH TIPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTbIBAHHUHU TCJIa I1O
HAKJIOHHOH IJI0CKOCTH"

66

KonTponbhas pabota no teme

«PaboTa 1 MOIIIHOCTB.
OHeprus»

67

PesepHbrii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHn4yeckoe IBUKeHUe'

bu6mnoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PesepsHsliii ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MougHocTs. DHeprus"

OBILEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoaunuecTBo yacoB

DJIEKTPOHHBIE
Ne ara H(ppoBbIe
Tema ypoka Kontpoasnbie | IlpakTnyeckue A undp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIEC
padoThI padoThI
pecypcsl
OCHOBHbIE TIOJIOKEHUS
) MOJIEKYJIAPHO-KUHETUYECKON | bu6nuorexa LIOK
TEOPHUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
) Macca u pa3mep aTOMOB U 1
MOJIEKYJI
Mopaenu TBEpIOTO, JKUAKOTO U
3 razoo0pa3HOro COCTOSHUM 1 bubamorexa [TOK
p https://m.edsoo.ru/ff0a540e
BEILECTBA
OObsicHeHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
4 raz000pa3HOro COCTOSTHUN 1
BEIL[ECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETHUYECKOUN TEOpUH
5 Kpucrannuueckue u | bubnuorexa [IOK
aMmop(QHBIE Tea https://m.edsoo.ru/ff0a5800
CmaunBaHue u
6 KaluJUISIPHOCTh 1 bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HATsKEHUE
7 TermoBoe pacuiupeHue u 1 bubnuoreka [IOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temmneparypa. Cs3b

BbIACIIAICMOI'O UM IIpU
OXJTaXXACHHUHN

8 TEMIIEPATypPhl CO CKOPOCTHIO
TETUIOBOTO JIBMKCHHS YaCTHIL
BuyTpennss sHeprus.
9 CHZC§6LI I/IBMGH:HI/IH bubmorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEHN SHEpruun
10 Bunae! renionepenaun bubnmorexa [IOK
https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHus
"IIpakTueckoe
1 HCTI0JIb30BAHUE TETIOBBIX bubnuoreka [{OK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEJISIX
sHeprocOepexeHus"
12 KonnuecTBO TEMIOTHI. bubnuoreka [JOK
VY nenbHas TEMI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIIOBOTO
13 Oananca. TermmooOMeH u bubmmorera [OK
https://m.edsoo.ru/ff0a7088
TEIJIOBOEC PaBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBanue ABJICHUS
14 TerI000MeHa Ipu bubmorexa HOK
. https://m.edsoo.ru/ff0a6a98
CMEIIIMBAHUH XOJOTHON U
ropsiuei BobI"
Pacuer xonndecTBa TEILIOTHI,
HEOOXOAMMOTI0 IS
15 HarpeBaHus Tena u



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaboparopHas paboTa

16 "OnpeneneHne yaeabHOn bubmnorexa [IOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y 1enbHas bu6nuoreka [IOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaByienue u oTBEpACBaHUE
18 KPUCTAJUINYECKUX TEII bubnmorexa LOK
p ' https://m.edsoo.ru/ff0a71d2
YV nenpHas TEIUIOTA IUIABJIEHUS
JlabopaTopHast pabora
19 "Ono I;HenIe):lele pneanoﬁ bubmnorexa [IOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJIEHUS JIba
20 [TapooGpa3oBanue u bub6nuoreka IIOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHast Teniora
napooOpa3oBaHUs U
21 KOHIEHCAIUU. 3aBUCUMOCTD bubnmorexa [IOK
A T, https://m.edsoo.ru/ff0a786¢
TEMIIEpaTypbl KUTIEHHS OT
aTMoc(hepHOTro TaBICHHS
BnaxxnocTs Bo3myXa.
JlaGoparopHas paborta
2 "On 12 eJ'IIZHI/Iep bubmuoreka [JOK
peA . https://m.edsoo.ru/ff0a7628
OTHOCHUTEILHON BIAXKHOCTHA
BO3IyXa"
Pemenue 3amay Ha
23 ONPEIEIIEHUE BIIAXKHOCTH
BO3/lyXa
24 [TpuHIUIIEI pabOTHI TEIIJIOBBIX

nsurateneit. [Tapoas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHHS

25

KIIJI TenmoBoro aBurarers.
TennoBele ABUraTEIN U
3aIUTa OKPYKAIOIIEH CPeIbI

bu6nmorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHUs U
NIpeBpalleHUs DHEPTUH B
TETIJIOBBIX MTPOIIeccax

27

IToaroroBka Kk KOHTPOJIBHOMI
pabore no Teme "TermnoBbie
saBieHud. I3mMeHenue
arperaTHbIX COCTOSIHUI
BenrecTna"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8312

28

KonrtponsHast pabora o Teme
"TernoBsie SIBICHUS.
W3meHeHne arperaTHbIxX
COCTOSIHMI BemiecTa'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

30

VYpok-uccnenoBanue
"OnexkTpuzanus Tea
WHIYKIUEN U IIPU
CONPUKOCHOBEHUU"

31

B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

bub6anoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

32

DIIEKTPUUYECKOE TTOJIE.
HanpsxeHHOCTB
INEKTPUYECKOTO TOJISL.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpuHnun cynepno3unun
ANEKTPUUECKUX TTOJIEN

Hocutenu QJICKTPHUYCCKUX

33 3aps0B. DJIEMEHTapHBIN
3apsa. CtpoeHue atoma
[IpOBOTHUKY U TUDJIEKTPUKH.
34 3aKOH COXpaHEHUs bubmmorexa [TOK
P https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsiaa
Pemenue 3anau Ha
35 MIPUMEHEHUE CBOMCTB bubmmorexa [IOK
p https://m.edsoo.ru/ff0a90cc
3JIEKTPUYECKUX 3aps 0B
DNEKTPUUECKUN TOK, YCIOBHUS
36 €ro CyIIeCTBOBAHHUSI. bubnmnoreka [JOK
HcTOYHMKH ATIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUA 2IIEKTPUYECKOTO bubmuoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
13 " JlelicTBHE AIEKTPUIECKOTO |
M0JISI HA IPOBOJIHUKYU U
JTUDJIEKTpUKN"
19 DIIEKTPUUECKHUI TOK B bubnuorexa [JOK
MeTalax, )XUAKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas
" bubmuorexa [JOK
41 pabota "U3mepenue u 0.5

pEryJIupoBaHUe CUIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJeKTpUYECKOE HAIPSIKEHHE.
Bonbr™meTtp. JTabopaTopHast

bu6mmoreka [JOK

42 pabora "U3mepenue u 0.5 https://m.edsoo.ru/ff0a9e14
peryiupoBaHue HanmpsHKeHUs "
ConpoTuBieHHe MTPOBOAHHKA.

43 VY nenbHOE CONPOTUBIIEHHE bubmmotera [JOK
— https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas pabota
"3aBUCUMOCTD
3JIEKTPUUYECKOTO

44 COIIPOTUBIICHUS IIPOBOJIHUKA 1 bubmorexa HOK
OT €r0 JJIMHBI, IUIOIaIN https://m.cdsoo.nw/ff0aa738
MOTIEPEYHOTO CEYCHUS U
Marepuaia"
3aBUCHUMOCTD CUJIbI TOKA OT

45 HanpsokeHus. 3akoH Oma ais Bubmzorexa IOK
y4acTKa 1enu hitps://m.cdsoo.rw/fflaad4a
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH

46 CHJIbI TOKA, UAYLIETO Yepes 1 bubnuoreka [JOK
pe3ucTop, OT CONPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsLKEHHS Ha
pesuctope"

[TocnenoBarenbHoOE U

47 MapajuieIbHOE COEAUHEHHUS
MIPOBOTHUKOB
JlaGopaTopHnas pabota

48 "[IpoBepka mpaBuiia 1 bubmorexa I[IOK

CJIOKCHHUA HaprI)KeHI/Iﬁ npu

https://m.edsoo.ru/ff0aaas8



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

MOCJIEI0BATEILHOM
COCIMHCHNU OABYX
pe3uctopos"

JlaGopatopHas paboTa
"IIpoBepka nmpaBuiia AJIs1 CHIIbI

bu6mmoreka [JOK

49 TOKa IIpH I1apajaeIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB"
Pemenue 3anay Ha
50 npuMeHeHne 3akoHa Oma s bub6nuorexa LIOK
pa3IMYHOI0 COCAMHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
Pabota u MmoutHoCTH
51 3JIEKTPUYECKOT0 TOKA. 3aKOH brbmorexa OK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
5 "Onpenenenue paboTh U bubnuoreka [IOK
MOII[HOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUYECKHE LIETTH U
53 NOTPEOUTENH IEKTPUUECKOI bubmuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIE MATHUTBHI, UX
B3aUMOJICUCTBUE
Ypok-uccnenoBaHue
55 "N3y4yenue nosen bubmmorexa [TOK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MAarHUTOB
56 MarnautHoe nosie. MarauTHoe bubmorexa HOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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oJjie 3eMJIU U €T0 3HaYEHUE
IUIS SKA3HU Ha 3eMiie

[ToaroroBka Kk KOHTPOIBHOM
pabote o Teme
"DnexTpuueckue 3apsabl.

bubmuoreka [IOK
57 3apspKeHHbIE Tena U UX
N https://m.edsoo.ru/ff0abd2c
B3aMMOJEHCTBUSIL.
[ToCTOSTHHBIN 3JIEKTPUYECKUI
TOK"
KonTtponpHas pabora o Teme
"DnexTpuueckue 3apsabl.
3apspKeHHbBIE Tela U UX
. bubmuoreka [JOK
58 B3aUMOICHCTBHS.
. . https://m.edsoo.ru/ff0abea8
[TocTosIHHBIH 37eKTpUYECKUN
ToK" / Beepoccuiickas
poBepoyHas pabora
PesepsHslit ypok. Pabora ¢
TEKCTaMU IO TeEME
" " o bub6mmorexa [JOK
59 IToCTOsIHHBIN 2NEKTPUUECKUN
" . https://m.edsoo.ru/ff0acdc6
Tok" / Beepoccuiickas
poBepoyHas paborta
OmneiT OpcTena. MaruutHoe
60 0JI€ 3JIEKTPUUECKOI0 TOKa bubmmoreka [IOK
MaruutHoe noJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue
61 AJIEKTPOMATrHUTOB B TEXHUKE. 0.5 bubnmorexa [JOK

JlaGopaTtopHnast pabota
"U3yueHue nencTBus

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

Mar"duTHOI'O IIOJISL Ha
MPOBOJIHUK C TOKOM"

62

DIIEKTPOABUTATEH
IMOCTOSTHHOT'O TOKa.
Hcnonp3oBanue
3JICKTPOIBUraTeNICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
3JIEKTpOABUTATENS "

bub6mnoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Onpitel @apanes. 3akoH
ANEKTPOMATHUTHOMN
uHaykuuu. Ipasumno Jlenna

64

Onextporerepatop. CrocoObl
HOJTY4EHHS DIICKTPUIECKONH
SHEPruu. DJIEKTPOCTAHLIUN Ha
BO300HOBJISIEMbIX UCTOYHUKAX
SHEPrUU

65

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DnexTpuueckue u
MarHHMTHBIE SIBJCHUSA"

66

KoHnTtponbHas pabota 1o Teme
"DneKTpuuecKue u
MAarHUTHbBIC SIBJICHUS"

bub6mnoreka IIOK
https://m.edsoo.ru/ff0acb14

67

PesepHbiil ypok. Pabora c
TekcTaMu 110 TeMe "TeruioBblie
saBjeHus"

bu6mrorexa [JOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

68

PeseprHsiit ypok. Padora ¢
TEKCTaMU 110 TEME
"MaruuTtHbie aBieHud"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

14.5




9 KUIACC

KoauuecTBo yacoB

DJIEKTPOHHBIE
Ne ara u@poBbIie
Tema ypoka Kontpoasnbie | IlpakTnyeckue A undp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIEC
padoThI padoThI
pecypcsl
I MexaHuyeckoe ABUKEHUE. |
MarepuanbHas TOUKa
Cucrema orcuera.
2 OTHOCUTENBHOCTH 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMepHOE npsAMONIMHENHOE | bubnuorexa [IOK
IBYOKCHUE https://m.edsoo.ru/ff0ad19a
HepasaomepHoe
4 IIPSIMOJIMHEVHOE JBUKEHUE. 1
CpenHsis 1 MTHOBEHHAs
CKOPOCTh
[IpssMonuHenHoe
5 aBHOYCKOPEHHOE JIBIKEHHUE 1 bubmmorexa TIOK
P YCKop ' https://m.edsoo.ru/ff0ad8d4
VYckopenue
CKopOoCTh MPSAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota
"OnpeneneHne yCKOpeHus Telia
bu6mnoreka [IOK
7 MIPU PaBHOYCKOPEHHOM 1 1

JIBUKEHUY 10 HAKJIOHHOM
miockoctu"

https://m.edsoo.ru/ff0adb18



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

CB00OOIHOE TaIEHUE TEIL.

8 OmnpiTel [Manmmnest
PaBHOMEpHOE IBHKEHUE TIO
9 okpy>kHocTH. [lepron u yacrora bub6nuorexa [IOK
oOpartenus. JIuneitnas u https://m.edsoo.ru/ff0ael76
yIJIOBast CKOPOCTH
10 LlenTpocTpeMuTenbHOE
yCKOpeHue
1 [Iepsriii 3axkon HptoToHAa. bubnuorexa LIOK
Bexrop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bub6nuoreka IIOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bubnuoreka [{OK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3agau Ha mpuMeHeHUe bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bu6mmoreka [JOK
15 Cua ynpyrocr. 3akor I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no treme «Cria
YIOPYTOCTH
JlaGopaTopHnas pabota
17 «OmnpeneneHne KeCTKOCTU bubmorexa LOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubmnoreka LJOK
18 Chira TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenue 3amaud mo teme «Cuita bub6anoreka [HOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnast pabota bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
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

"Onpenenenne kodpduireHTa
TPEHUS CKOJIbKEHUs"

https://m.edsoo.ru/ff0af8be

Pemenue 3agad o teme

bu6mmoreka [IOK

21 “3axonst Hyiorona. Cuia https://m.edsoo.ru/ff0atb8e
ynpyroctu. Cuna tpeHus"
Cuia TSKECTH U 3aKOH

” BCEMUPHOTI'O TATOTEHHUS. bubnuoreka [JOK
YckopeHne cBOOOITHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHpepennus "Bumxenue

3 TE€J BOKPYT I'PaBUTAIL[MIOHHOTO
nentpa (CoslHeuHast cucTeMa).
lanmaktuku"
Pemenue 3anay no teme "Cuna

24 TSYKECTU U 3aKOH BCEMHUPHOTO buomorexa LIOK

" https://m.edsoo.ru/ff0af5{8

TATOTCHUS

25 IIepBast kocmMu4eckas CKOpOCTb. bubnuoreka [IOK
HeBecomocTth 1 neperpysku https://m.edsoo.ru/ff0af33¢
PaBHOBecne MaTepuanbHON
TOUKH. AOGCOTIOTHO TBEPAOE

26 Teno. PaBHoBecue TBEPAOTO bubnuoreka [IOK
TeNa ¢ 3aKPeIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHus. MOMEHT CHJIBI.
LlenTp TsxecTn
PaBHOBecHe MaTepraaIbHON
TOYKH. AOCOTIOTHO TBEPAOE

27 Teso. PaBHoBecHe TBEPAOTO

TeJa C 3aKPEIUIEHHON OChIO
BpailleHusi. MOMEHT CHJIBI.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

LenTp TsxecTn

Penrenue 3amad mo reme

bubmnoreka LJOK

28 "Mowenr cisi. [etTp hitps://m.edsoo.ny/ff0b02ba
TSKECTU
[ToaroroBka K KOHTPOJIBHOU

”9 paborte no Teme "MexaHudeckoe bubnuorexa [JOK
nBIKeHue. BzaumonencTaue https://m.edsoo.ru/ff0b0408
ten"

KonTponbhas padbota no teme
30 "MexaHu4eCcKOe IBUKCHHE. bubmmorexa [IOK
. https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten"
Nmnynsc Tena. UMmyasc CUbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmnoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE

19 Pemenue 3aga4 no teme "3akoH bubmuoreka [JOK
COXpaHEHHUs uMIryJsbca" https://m.edsoo.ru/ff0b096¢c
VYpok-koH(hepeHus

33 "PeakTUBHOE OBMKEHUE B
IIPUPOJIE U TEXHUKE"

34 Mexanunyeckas pabota u bubnmorexa [JOK
MOILHOCThH https://m.edsoo.ru/ff0b0a84

35 PaboTa cCuIIbI TSKECTH, CHIIBI bubnuoreka [{OK
YIIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota

16 «Omnpenenenue pabOThI CUIIBI

TPEHUS IPU paBHOMEPHOM
JBYDKEHUH TEJa MO



https://m.edsoo.ru/ff0b02b4
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

FOpHSOHTaHBHOﬁ MMOBCPXHOCTU»

CBs13b HEPTUU U pabOTHI.

37
[ToTeHmanbHas SHEPTUst
Kunernueckas sneprusi.

38 Teopema 0 KHHETHIECKOI bubmmorexa [IOK

p https://m.edsoo.ru/ff0b0c32
SHEpPruu

19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
JlaGopaTtopHnas pabota

40 «3yueHne 3aKk0HA COXpaHEHUA bubmmorexa IIOK

y p https://m.edsoo.ru/ffObl12fe
SHEPTUM»

A1 KonedarensHOE ABMIKEHNE U €TO bub6muoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaroliye KojaeoaHusl.

42 BreinyxneHHbie Koj1e0anus bubmmorexa LOK

YA ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 Marematnueckuii u
NPY>KUHHBIA MasTHUKHU
Ypok-uccienoBaHue

44 «3aBUCUMOCTB MIEPUOA bubmuorexa [JOK
K0e0aHUi OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»

45 [IpeBpanienue sHeprun npu
MEXaHUYECKUX KOIeOaHUsIX
JlabopaTtopHnast pabota

46 «OmnpeneneHue 4acToThl U bub6nuoreka [IOK

nepuojia KoaeoaHui
IIPY>KUHHOI'O MasiTHUKA»

https://m.edsoo.ru/ff0blaec



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

47

JlaboparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
IIOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

bu6mmorexka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJHBI.

CBolicTBa MEXaHHYECKHUX BOJIH.

HpOILOJ'II)HBIe H MOMNCPCUYHBIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koH(pepeHuus
"MexaHu4ecKre BOJIHBI B
TBEpAOM Tene. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYyKa

51

Ypok-uccienoBaHue
"HaOmronenue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKNN PE30OHAHC

53

VYpok-koHpepeHuus
"V1pTpa3ByK U HH(]pa3ByK B
IpUpOJIE U TEXHUKE"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHHs. MeXaHHUYECKHUEe
KOJIcOaHHS ¥ BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b250

55

KonTponbhas pabota no teme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHBI COXpaHEHUS.
Mexanuueckue KoJIe0aHus u
BOJIHBI"

3J'IeI(Tp0MaFHI/ITH06 ITOJIC.

bu6mmoreka [IOK

56
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH
VYpoxk-konpepenuus "kana
AJIEKTPOMATHUTHBIX BOJIH.

bu6mmorexa [JOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMAarHUTHBIX BOJIH JJIs
COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX bubnmoreka [JOK
BOJIH C TIOMOIIHI0 MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pewienue 3a1au Ha onpeneneHue

60 YaCTOTHI ¥ JJTHHBI
3JIEKTPOMArHUTHON BOJHBI
DJNeKTpOMarHuTHas mpupoaa

61 cBera. CKOpOCTh CBETa bubmmorexa [TOK

- - KopocT! ‘ hitps://m.edsoo.ru/ff0b31d0
BousiHOBBIE CBOMCTBA CBETA
Hcrounuku cBera.

62 [IpsamosnuneitHoe bubnuorexa [JOK
pacIpoCcTpaHEeHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bubnuorexa [JOK

3epkana. Pemenue 3amad Ha

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPUMCHCHHUEC 3aKOHA OTPAKCHUA
CBE€Ta

HpeHOMHeHI/Ie cBeTa. 3aKOH

bu6mmoreka [IOK

o4 HpeJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHNE

65 cBeTa. Vcnonbp30BaHue MOJIHOTO bu6mmoreka [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3cS5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH

66 yIJia OpeJIOMJICHHS] CBETOBOT'O
Jdy4a OT yIJia MajeHus Ha
rpanuie "Bo3ayx-crexiao""
VYpoxk-koHpepeHuus
"Ucmonp30BaHme MOTHOTO

67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"

68 JIunzel. OnTHyeckas cuia bubmuoreka [JOK
JIMH3BI https://m.edsoo.ru/ff0b3f2¢

69 [Toctpoenue nzodpaskeHuit B bu6nuoreka IIOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHnas pabota

70 "Onpenenenre GoKyCHOTO bubnuorexa [JOK
PacCTOSIHUSA U ONITUYECKOU CHUIIBI https://m.edsoo.ru/ff0b4206
coOuparomiei TUH3bI"

71 Ypok-koHpepeHIus bubnuorexa [JOK

"OnTHyecKue JINH30BbIE

https://m.edsoo.ru/ff0c0a7e



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/ff0c0a7e

npudopsr"”

I'ma3z xax onTudyeckas cucreMa.

bub6aunoreka [HOK

72 3peHue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "edexTo
3penus. Kak coxpanurs 3penue"
Paznoxenue 6enoro cBeTa B
74 cnektp. OnbiTel HptoTOHA. bubnunorexa [JOK
CrnoxxeHue CeKTpaibHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBera
JlaGopatopHas pabota "OnbIThI
0 Pa3JI0KEHHIO OEJIOro CBETa B
75 CIIEKTP U BOCIIPUATHUIO LBETA bubmmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
IPEMETOB NP UX HAOIIOJCHUN
yepes LIBETOBbIE PUIbTPHI"
Ypok-npaktukyM "BoaHoBbIE
76 CBOMCTBA CBETA: NUCIIEPCHS,
uHTepdepeHus u audpaxus"
77 OnsiTel Pesepdopaa u bubnuorexa [JOK
IUIAaHETapHAs MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue u norioueHue
79 cBeTa aroMoM. KBaHTHL. bubmorexa HOK
. https://m.edsoo.ru/ff0c144c
JIuneiyaTele CIIEKTPHI
20 Ypok-npaktukym "Habmronenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIbBI bubmmorexa LHOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

20 CrpoeHue aToOMHOTO sijipa. bubnuoreka [JOK
Hyxknonnas moaens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBPALLECHHUS. bubmuotexa [JOK
M3oTtons https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme: BuG LIOK
noMoTexa
84 "PannoaKTUBHEIE
" https://m.edsoo.ru/ff0c1b4a
IIpEeBpAlLCHUS
85 [Tepuon nmonypacnana
Ypok-koHpepeHIus
bubnuoreka [IOK
86 "PannoakTUBHBIE U3TyUYEHUS B _ a
HPUPOJLE, METHIIIHE, TeXHIKE" https://m.edsoo.ru/ff0c2126
Snepubie peaknuu. 3aKOHBI
bubnuorexa [IOK
87 COXpAaHEHUS 3apsAT0BOTO U 1
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCEI
28 DHeprusi CBSI3u aTOMHBIX SITIEP. bubnmoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pewienue 3agau no reme
"Snepubie peakuuun"
Peaknuu cunTe3a 1 neneHus BuG 10K
nonmoTeKa
90 sanep. UcTouHnku sHEepruu
C . https://m.edsoo.ru/ff0c1e88
OJIHLIA U 3BE3]1
Ypok-koHpepenmus "SAnepHas
91 sHepreTuka. JlencTus
PaauOAKTUBHBIX U3TyYEHUN Ha
JKUBBIE OpraHu3MbI"
IToaroroBka Kk KOHTPOJIBHOU BuG OK
nonrorTeka
92 pabote no Teme 1

"DJIEKTPOMarHUTHOE TIOJIE.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c18ac
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DNIEKTPOMArHUTHBIE BOJHBI.
KsanrosBeie sBienus"

KonrtposnbHas pabora no reme
"DNeKTpOMarHuTHOE MOJIE.

93
DNEeKTPOMAarHUTHHIE BOJHBI.
KBaunrosnie sBieHus"
[ToBTOpEeHHE, 0000IICHUE.
94 JIaGopatopHble pabOTEI 1O bubmmorexa TIOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue Ten
[ToBTOpeHnue, 06061IEHNE.

95 Pemenne pacueTHbIX U bubnuoreka [JOK
Ka4yeCTBEHHBIX 3a7a4 I10 TeME https://m.edsoo.ru/ff0c2572
"TemoBbie mpouecch"

[ToBTOpenue, oboOIICHNE.

96 Pemenue pacueTHbIX U bubmuorexa [IOK
Ka4eCTBCHHBIX 3a7a4 10 TeME https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBeix aBurarenci'

[ToBTOpenue, o6oOIICHNE.

97 Pemenue pacueTHbIX U bubnuorexa [IOK
KaueCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

[ToBTOpenue, o6o0IIEHNE.
98 JlaboparopHsie pabOTHI IO bubmmorexa LIOK
p" P P " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeTOBbIE SIBICHUS
[ToBTOpenue, o6oOIICHNE.
99 Pabota ¢ TekcTamu 1o TemMe bubnuoreka [{OK

"3aKOHBI COXpaHEHUS B
MexaHuke"

https://m.edsoo.ru/ff0c2d6a



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

[ToBTOpenue, o6oOIIEHNE.

bu6mmoreka [JOK
1 P 1
00 . 400Ta C TEKCTAMH IO TeMe https://m.edsoo.ru/ff0c2e82
'Konebdauus u BoaHb!"
[ToBTOpenue, o6oOIIEHNE.
101 Pabora ¢ Tekcramu 1o TemMe 1 bubmmorexa TIOK
" " https://m.edsoo.ru/ff0c3044
CBeTOBLIE SIBIICHUS
[ToBTOpEeHHE, 0000IICHUE.
102 Pabora ¢ TexcramMu o TeMe 1
"KBaHTOBas U siiepHas ¢pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOU ITPOI'PAMMbBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUS
7 KIIACC
Kon
NpoB
epsie .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
Moro 00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus
pesy
JbTA
Ta
1.1 MCIIOJIb30BaTh U3yYCHHBIC IOHATHUS
o pa3nuyaTh SBJICHHUA IO ONHCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
' OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE
pacrio3HaBaTh NPOSIBIEHUE M3YYEHHBIX (PU3NYECKUX SBICHHH B OKPYXKarolleM
13 MHUpE, B TOM 4ucie (U3NYECKUe SBJICHHUS B MPUPOJIE, IPU STOM IEPEBOJUTH
' NPaKTUYECKYI0 3a7ady B Y4yeOHYI0, BBIJCNATh CYIIECTBEHHbIE CBONCTBA
(mpu3Haku) GU3HYECKUX SIBICHUN
ONMCHIBATh W3YUYCHHBIE CBOWCTBA T€l W (PU3MYECKUE SIBJICHUS, HCIOJb3Ys
¢u3uueckue BETUYMHBI, TPU ONMHCAHUU MPABWIBHO TPAaKTOBAaTh (U3NYECKUN
14 CMBICIT HCIIOJIb3YEMbIX BEJIWYUH, UX OOO3HAUYEHHS M EAUHMLBI (PU3MUECKHUX
' BEJIMYMH, HAXOIUTH (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY
C JpyrMMHM BeJIMYMHAMH, CTPOUTh TIpadUKH M3YYEHHBIX 3aBUCUMOCTEN
(Gu3nUeCKUX BETUUNH
XapaKTepu3oBaTh CBOMCTBA Tel, (pU3nUECKUe SABICHHUS U MPOLECCHI, UCIIOIb3Ys
1.5 U3yUYeHHBIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA H
3aMMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE
O0BSICHATh (U3NYECKUE SBJICHHUS, MPOLIECCHl U CBOMCTBA TE€JN, B TOM YHCIE U B
KOHTEKCTE CHUTyallull NPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
1.6 MPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1 — 2 JIOTHYECKUX
maroB ¢ onmopoid Ha | — 2 W3yYeHHBIX CBOMCTBA (U3UUECKUX SBICHUM,
(U3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH
pemath pacuérHble 3a1a4u B 1 — 2 JIeicTBUS, UCIIONIb3YS 3aKOHBI U (POPMYJIbI,
1.7 CBSI3bIBarOIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4H
3aIlKChIBaTh KPATKOE yCIOBHE, MMOACTABIATh GU3NYECKUE BEIMUUHBI B (POPMYIIBI




U IIPOBOIHTH pacqéTm, HaxXOJWTh CHpPaBOYHBLIC JTaHHBIC, HCO6XOILI/IMI)I€ JUIA
peuicHudg 3aaad, OLOCHUBATb PCaIMCTUYHOCTD HOHy‘IGHHOﬁ (bHSH‘lCCKOﬁ

BCJIMYHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXKHO PEIIMTh MPU MOMOIIU (PU3NIECKUX
METOJIOB, B ONMCAHUU HCCIICNOBAHMS BBIIEIATH MPOBEPSIEMOE IPEIIIOI0KEHNE
(runotesy), pa3inyaTh U MHTEPIPETUPOBATH MTOJIYYEHHBII pe3ybTaT, HAXOIUTh

OIINOKHU B XO0A€ OIIbITa, A€JIaThb BBIBOABLI I10 €TI0 pE3yJibTaTaM

1.9

MIPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN MU (PU3MUECKHX
CBOWCTB Ted: (HOpMYyITUpPOBATh NPOBEpsSEMBbIC MPEANOIOXKEHHs, COOHpaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO OO0OpYy/IOBaHMS, 3alMChIBaTh XOJ OIbITa U

(bopMyIHpPOBATH BBIBOIBI

1.10

BBITOJIHATH MPSMbIE U3MEPEHUs C UCIOJIb30BAHUEM AHAJIOTOBBIX M IIU(PPOBBIX
npuOOpOB, 3alKUCHIBATh MOKa3aHUSI MPUOOPOB € YUETOM 3aJaHHOW aOCOIMIOTHON

MOrpeIIHOCTU I/I3MepeHHﬁ

1.11

IPOBOJIUTH HCCJEIOBAHWE 3aBHCUMOCTH OJHOW (PU3MUYECKOW BETMUMHBI OT
JPYTOil ¢ UCIIOJIB30BAHUEM IIPSIMBIX U3MEPEHMM, y4acTBOBATh B INIAHUPOBAHUU
y4eOHOro HcCie/l0OBaHus, COOMpaThb YCTAHOBKY M BBINOJHATH H3MEPEHUS,
clefyss TPEUIOKEHHOMY IIJIaHy, (UKCHPOBAaTh pPE3yNbTaThl MOJTYYCHHOM
3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHJE MPEUIOKEHHBIX TabmuL U

l"pa(bI/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJWTH  KOCBEHHBIE  M3MEpPEHHS]  (PU3WYCCKUX  BEIWYHWH,  CIEAys
NPEUIOKEHHOW MHCTPYKIMHM: TIPU  BBIMOJIHEHUH HM3MEPEHH coOupath

SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHUC WCKOMOM BEITUUNHBI

1.13

coOyoIaTh TpaBUiIa TEXHUKH O€30MacHOCTH Ipu paboTe c 1abopaTOpHBIM

000opyI0BaHUEM

1.14

yKa3blBaTh NPUHLHUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIBI JEHCTBUA U3YyYEHHBIX HNPUOOPOB M TEXHUYECKUX
YCTPOWCTB C IOMOIIBK) HUX OIMCAaHWs, HCIONb3ys 3HAHHMS O CBOMCTBAX

¢u3nuecKux ABICHUNA U HEOOXO0UMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

HOPUBOJUTH MPHUMEPH! (HAXOIUTh MHPOPMALMIO O MPUMEpax) MPaKTHYECKOTO
MCIIOJIb30BaHUsl (PU3NUECKUX 3HAHUI B MOBCETHEBHOM KM3HU Ui OOecrieueHus
6€30MacHOCTH MpU O0paleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpAaHEHHUS 3JI0pPOBbS M COOJIIOJIEHUS HOPM SKOJIOIMYECKOIO IOBEIEHHUS B

OKpY’KaIoIlleH cpene

1.16

OCYHICCTBJIATD OT60p HMCTOYHHUKOB I/IH(1)OpMaI_II/II/I B CCTH I/IHTCpHCT B




COOTBCTCTBUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC HMCIOMIUXCA
3HAaHUMN U HYTéM CpaBHCHUA PA3JIMYHBIX UCTOYHUKOB BBIACIIATDH I/IHq)OpMaI_[I/IIO,

KOTOpAst SBJSIETCS MPOTUBOPEUHBOM HITH MOXKET OBITh HEJIOCTOBEPHOM

1.17

UCTIONIb30BaTh TPH  BBHIMOJIHEHUM YYEOHBIX 33JaHUN HAayYHOIOMYJISIPHYIO
auTepaTypy pusnueckoro coaepxKaHus, ClipaBOYHbIE MaTepHUabl, pECYPChl CETH
WntepHer, Bnagers npuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, NMpeoOpa3oBaHUs

uH(bOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

c03/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE H YCTHbIE COOOIIEHNS HA OCHOBE
2 — 3 HUCTOYHMKOB HMH(POpPMALUU (PU3MYECKOTO COAEp)KaHUS, B TOM YHCIE
MyOJWYHO JIeJIaTh KPaTKHE COOOIIECHUS O Pe3yJIbTaTax MPOCKTOB WM YUCOHBIX
UCCJIE0BAHUM, NIPU 3TOM I'PAMOTHO MCIIOJB30BaTh M3YyYCHHBIM ITOHATUHHBIN

anmnapar Kypca (GU3MKH, COMPOBOXK/IATh BBICTYIUICHHE Ipe3eHTaluen

1.19

IpU BBINOJHEHUM YYEOHBIX TMIPOEKTOB U MCCIEIOBAHUN paclpenesnsiTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJIEHHBIMU 3aJ[auyaMH, CIECIUTh
3a BBIMIOJIHEHUEM I1JIaHA JICWCTBUMN, a/IeKBATHO OLICHUBATh COOCTBEHHBIH BKJIa/l B
JeATEIbHOCTh TIPYIIBbI, BBICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHUCTBUE,

YUUTBIBASI MHEHUE OKPYKAFOIINX

8 KUIACC

Kon
nposeps-
€MOoro
pe3yJibTa-
Ta

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJIbHOI7I nmporpaMmbl OCHOBHOI'O o01ero 06pa3OBaHHﬂ

1.1

HUCIIOJIB30BaTh NOHATHUA

1.2

pa3inyaTtb ABJICHHA II0 OIMMUCAHUIO HX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacno3HaBaTh MPOSIBICHUE H3YyUYEHHBIX (U3NYECKUX SIBJICHUM B OKpPYXKaroIlem
MHUpE, B TOM uucie (U3NYeCKUe SBJICHUS B MPUPOE, MPU ITOM MEPEBOIUTH
IPAKTHUUECKYI0 3ajadyy B Yy4eOHYI0, BBLIEHATh CYIIECTBEHHbBIE CBOMCTBA

(mpu3HaKK) GPU3NYECKUX SIBICHUH

1.4

OINHUCHIBATh H3YyYEHHBbIE CBOMCTBAa Tel M (U3UYECKUE SIBJICHMS, HCIHOJb3Ys
¢u3udeckue BENMYMHBI, TP ONHCAHWHU TPABHIBHO TPAKTOBATh (U3NUECKHUN

CMBICJI HCIIOJIB3YEMbIX BCJIIMYHH, 0003HaUYeHHsT U CANHUIIBI CI)I/ISI/IIICCKI/IX




BEJIMYMH, HAXOJUTH (DOPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (DH3UYECKYIO BEITUYHHY
C JpYrMMH BEJIMYMHAMH, CTPOUTh TpadUKH M3YYEHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BEITUYUH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (bI/I3I/I‘IeCKI/Ie SABJICHUSA WU TPOLECCChI, UCIIOJIb3YyA
HN3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM AaBaTb CJIOBECCHYIO Q)OPMYHI/IpOBKy 3aKOHa H

3aIMMMCbIBATh €0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE TPOIIECCHl M CBOWCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallUil MpPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICH€HI/IC n3 1 — 2 jJoruyeckux IIaros C
noMompio 1 — 2 HW3y4EeHHBIX CBOWCTBA (DU3UYECKUX SBICHHH, (HU3UICCKUX

3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemats pacu€THbIC 3aa4d B 2 — 3 JACWCTBHS, UCIIONB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBalONIE (DU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3a1adyu
3alUCBhIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK JAHHBIX Ul pEUICHUs
3a/1a4d, BBIOMpATh 3aKOHBI M (POPMYJIBI, HEOOXOAWMBIE sl €€ perieHus,
OPOBOAWTH pacuéThl U CpaBHUBATh MONYYCHHOE 3HadYeHHe (pU3ndecKon

BCJIMYHHBI C U3BECCTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIMTh MPU MOMOIIN (PU3NIECKUX
METOJOB, HCIIOIb3Yysl OIMCAHUE UCCICAOBAHMS, BBIACIATH IPOBEPSIEMOE
IPEANOJIOKEHHE,  OLICHMBATh  IPABWIBHOCTb  TOpSAJAKA  IIPOBENCHMS

HCCICO0OBaHuA, ACJTIAaTh BBIBObI

1.9

MPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN MU (PU3MYECKHUX
CBOMCTB Ten: (QOpMYyITUPOBATH TPOBEPSiEMbIE TMPEINONOXKEHUS, COOMpaTh
YCTaHOBKY W3 TPEUIOKEHHOTO O000pYyIOBaHMS, OMHUCHIBATH XOJ ONbITA U

(GopMyIIMPOBATH BBEIBOJIBI

1.10

BBITIOJHATH TIPSMBIE U3MEPEHUS C WCIMOJB30BAaHUEM aHAJIOTOBHIX MPHUOOPOB U
JTATYUKOB (PU3NYECKUX BEIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM

3aJJaHHOI a0COTIOTHOM MOTPENTHOCTH

IPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEITUYMHBI OT
JPYroil ¢ UCIOJIb30BAHUEM IPSIMBIX U3MEPEHHUM: IJIAHUPOBATh HMCCIIEOBAHUE,
coOMpaTh YCTAHOBKY M BBIIIOJHITH U3MEPEHUS, CIIAYS NPEAIOKEHHOMY IUIaHy,
¢ukcHpoBaTh pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJE TaOmUI U

T pa(bI/IKOB, ACJIaTh BBIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MMPpOBOAWUTL KOCBCHHBLIC H3MCPCHUS (1)I/I3I/ILIGCKI/IX BCJIIMYHMH: IUIAHUPOBATH

U3MEpEeHUs], COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs IPEIT0KEHHON




HWHCTPYKIUH, U BEIYUCIIATh 3HAYCHUC BCIIMYNHBI

1.13

coONroaTh MpaBWiIa TEXHWKH OE30MAacHOCTH INpH paboTe ¢ J1abopaTOpPHBIM

00opyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMNOPOM HAa WX ONMUCAHUs, HCIIONb3Yysl 3HAHUSA O CBOMCTBAX

bu3HYeCcKuX SIBJICHUN 1 HEOOX0IUMbIe (PU3UIECKHUE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHbIE PUOOPHI
[I0 CX€MaM M CXEMAaTUYHBIM PHUCYHKaM, COCTaBJIATb CXEMbI JJIEKTPUYECKUX
Lenel ¢ MOCIENOBATEIbHBIM M TMApauIEIbHBIM COEAWHEHHEM DJIEMEHTOB,

pa3indad yCJIOBHLIC 0003HAYCHHMS DIIEMEHTOB QJICKTPHUYICCKUX Lenei

1.16

IPUBOJAUTH MPUMEPH! (HAXOAUTh MHPOPMALMIO O MPUMEpPax) MPaKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NUECKUX 3HAHUI B MOBCETHEBHOM JKM3HU i OOecrieueHus
0e30macHOCTH MpU OOpaleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTpOMCTBaMH,
COXpAaHEHHUs 3JI0pPOBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOIO IOBEIEHUS B

OKpY>Kalollel cpene

1.17

OCYILECTBJIATh MOMCK HHpOpMalUU (PU3HMUECKOrO0 COJEpPXKAHUA B CETH
HNHTepHer, Ha OCHOBE MMEIOIUXCA 3HAHUM M NYTEM  CpPaBHEHUSA
JIONIOJTHUTEIbHBIX HMCTOUYHUKOB BBIIENATH HH(OpMAIUIO, KOTOpas SBISETCS

POTHBOPEYNBOMN HITH MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCITIONIb30BaTh TIPU BBIOJHEHUM YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy pusnueckoro coaepxaHus, ClipaBOYHbIE MaT€pUabl, pECYPChl CETH
WntepHer; Bnagerh nmpuéMaMy KOHCHEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHUs

uH(bOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO371aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U KPATKUE YCTHBIE COOOIICHMS, 000011ast
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHKOB (PU3MUECKOTO CONIEP’KaHHs, B TOM
qycie My OJIUIHO MIPEJICTABIISTh PE3yJIbTAThI MIPOCKTHOMN WId
HCCHGHOB&TCHBCKOﬁ JACATCIIbHOCTH, HpI/I 3TOM FpaMOTHO HCIIOJIB30BATH
W3YYCHHBIN MOHSITHWHBIN anmapar Kypca (PU3MKH, COPOBOXKIATh BHICTYIUICHHC

Ipe3eHTaluen

1.20

IIPU BBIMIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIEN0BAaHUN (PU3MUECKHX MPOILIECCOB
pacrpeneniaTh OO0S3aHHOCTH B TPYMIE B COOTBETCTBUU C IOCTaBICHHBIMU
3a7la4yaMy, CJIICIUTh 3a BBIIIOJHEHHEM IUIaHA JEUCTBUM U KOPPEKTUPOBATH €TO,
aZIcKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B JCSITCIBHOCTH TPYIIIIHI,
BBICTpaUBaTh KOMMYHUKAaTUBHOE B3aWMOJEUCTBHUE, IMPOABIISAS TOTOBHOCTH

paspemniath KOH()IUKTHI




9 KUIIACC

Kon
MpoBepsAeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusA

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3jimuaTthb ABJICHHA 110 OIHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~I€CKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHME M3YyYCHHBIX (PHU3MUECKUX SIBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (PU3NYECKUE SIBICHHS B MPHUPOJE,
MIPU 3TOM TEPEBOJMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH

CYyIIIeCTBEHHBIE CBOMCTBA (MPU3HAKN) GU3HUUECCKUX SIBJICHUI

1.4

OIIMCHIBATh HM3y4YCHHBIC CBOHCTBA Tel M (HU3MYECKHUE SBICHHS,
UCHONb3yd (U3MYeCKHe BEIUYMHBI, IPU ONUCAHUU MPABUIBHO
TPakTOBaTh  (DU3MYECKHI  CMBICT  HCIOJB3yEMBIX  BEJIWYHH,
0003HaYCHMS U eIUHUIIBI (PU3NYECKUX BEITMUMH, HAXOIUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO  (PH3MUECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hbUBUYECKUX BETMYHUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLECCHI,
WCNOJIb3ySl H3YyYEHHBIE 3aKOHbI, IPU 3TOM JaBaTbh CJIOBECHYIO
(GbopMyITHUpPOBKY 3aKOHa W  3alHCBhIBATh €TI0  MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOIMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTHUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (bPISI/I‘leCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbe 3a7auu (OMUparoNIMecs Ha cucreMy W3 2 — 3
YpaBHEGHUI), WCIONB3Yys] 3aKOHBI U (OPMYINBI, CBS3BIBAIOIIUE
¢usnveckue BEJIMYWHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChIBATh KPATKOE YCIIOBHE, BBIABIATH HEAOCTAIONINE WU
M30BITOYHBIE JJAHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIC

IJig pelICHHA, MPOBOAUTH paC‘-IéTBI U OLCHUBATH PCATUCTUIHOCTD




MIOJIyYE€HHOT 0 3HAa4eHUs (PU3NUECKON BETUUNHBI

1.8

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOKHO pPELIUTh IPU IOMOILU
(GU3MUYECKUX METOJIOB, UCIOJb3Ysl OMUCAHUE UCCIEINOBaHUS, BBIIACIATH
IIPOBEPSEMOE TPENAIOJIOKEHNE, OLIEHUBATh NPABUIBHOCTh IOPSAIKA
NIPOBEJICHUS] UCCIICIOBAaHMs, JeNaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yJibTaThl HAOJIIOJICHHM 1 OIIBITOB

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
(U3MUECKUX CBOWMCTB TEJ: CAMOCTOSATENFHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 000pyNOBaHMSA, ONMMCHIBATH XOJ OIBITA U €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

1.10

MPOBOANTh TMPU HEOOXOIUMOCTH CEpPHUIO0 TMPSMBIX H3MEpPEHUl,
OmpesieNisisi CpelAHee 3HauYeHHE H3MepseMoil BennuuHbl (PokycHOe
paccrosiHue coOMparome JUH3bI), 00OCHOBBIBaTH BBHIOOp crmocoba

U3MepeHus (U3MEpPUTEIBHOTO MpHOopa)

MIPOBOJIUTH HCCIEIOBaHUE 3aBUCUMOCTEH (PU3MUYECKUX BETUYUH C
HCIIOJIb30BaHUEM MPSAMBIX M3MEPEHHUM: IJIAHUPOBATh HCCIEI0BaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJTyYSHHON 3aBUCHUMOCTH (U3UYECKHUX BEIWYMH B BUAC TaOIUIU

l"pa(l)I/IKOB, ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHU

1.12

IPOBOJUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
TUTAHUPOBATh U3MEPEHUs], COOMPATh SKCIIEPHUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATE M3MEPEHUs, CIeAys MPENIOKEHHONM HWHCTPYKLUH,
BBIYUCIISITh 3HAYECHHUE BEJIIMYMHBI W AHAJU3UPOBATH IIOJYYEHHBIE

PE3yNbTaThI ¢ YUETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

coOmolaTh MpaBWia TEXHUKH Oe€30macHOCTH TMpu  padore ¢

nabopaTOpHBIM 000py10BaHHEM

1.14

pa3nuyaTth OCHOBHBIC NPHU3HAKU HM3YUYCHHBIX (U3UUECKUX MOJIENICH:
MaTepHualibHasl TOYKa, a0COIIOTHO TBEPJIOE TEJIO, TOUCUHBIH UCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HyKJIOHHas

MOJCJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MPUHLUIBI JOEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBaX (U3MUECKUX SBICHUM UM HEOOXOAUMBbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTU

1.16

HUCIIOJIb30BATh CXCEMbI MW CXCMATHYHBIC PHUCYHKU  H3YUCHHBIX




TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTHUECKUX IPOLECCOB IPH PEILIEHUH Y4eOHO-MPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI Ul IOCTPOCHUS N300paKeHUH B INIOCKOM

3epKajie ¥ coOuparomieil TmH3e

1.17

NPUBOAUTH MNpHUMEPhl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHON
KU3HM U1 obecriedeHuss 0Oe€30IacHOCTH TMpU  OOpallleHuu ¢
puOoOpaMy U TEXHUYECKUMU YCTPOMCTBAMM, COXPaHEHUS 310pOBbs U

CO6J'IIOI[€HI/I${ HOPM 3KOJIOTHYECKOI'O ITOBEACHUS B OKPY)KaI-OI_Heﬁ cpeae

1.18

OCYILECTBIIATh MOMCK MHPOPMALUHU (PU3UYECKOTO COAEPIKAHUS B CETU
WutepHer, camocTosATeNbHO (OpMyIupysi TOMCKOBBIN  3ampoc,
HaXOOUTb IIyTH  OINpPEAEIEHUS  JOCTOBEPHOCTH  IIOJIy4EHHOH
uHpOpPMALlMM HAa OCHOBE HMMEIOLIUXCS 3HAHUN M JIOTOJIHUTEIBHBIX

HUCTOYHHUKOB

1.19

WCIOJIb30BaTh IPU  BBIMNOJHEHUM YYEOHbIX 33JaHUA  Hay4HO-
MOMYJIIPHYIO JINTEPATypy (PU3MYECKOTO COJEepkKaHUs, CIpPaBOYHBIE
MaTepuanbl, pecypchl cetu MHTepHeT; Binaaerb npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOMICHUS Ha
OCHOBE HH(pOpPMALlMU M3 HECKOJBKUX HCTOYHHMKOB (PU3UUECKOTO
coJiep)KaHusl, MyOJIMYHO MNPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
UCCIIEIOBATEIbCKOM  JESATENBHOCTH,  IIPM  3TOM  T'PaMOTHO
HCIIOJIB30BAaTh U3yYECHHBIN TOHATUMHBIN alapaT u3y4aeMoro pasaena
(GU3MKH U COMPOBOXKJIATh BBICTYIUICHHE Mpe3eHTalueil ¢ ydérom

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHHUHA (PU3NIECKUX
MIPOLIECCOB pacHpeAcsaTh 00SI3aHHOCTH B IPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU  33Ja4aMM, CJICAWTh 3a BBINOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €T0, aIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJAJ B JEATECIBHOCTb TIPYIIIBI, BBICTPAMBAaTh KOMMYHUKATUBHOE

B3aHMOHeﬁCTBHe, MMPOABJIASA TOTOBHOCTB Pa3pClIaTh KOH(I)J'II/IKTBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O mpupoje. SBineHus NpUPOABL.
@DusuyecKkue SBICHHA: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BeIMYUHBL.  M3MmepeHue  (U3MUECKUX
BenuuuH.  Dusuveckue  npubopsl.  IlorpemHocTh

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

ECTeCTBeHHOHay‘-IHHﬁ MCTOJ IIO3HaAHMA: Ha6J'IIOI[eHI/I€,
MMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHHUC THIIOTES3,
SKCIICPUMCHT 110 IPOBCPKE TUIIOTC3, 00BsICHEHHE

HAOJIFOaeMOTO SBJICHUS

1.4

Onucanne GU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIIEH

1.5

[TpakTuueckue padbOTHI:

N3Mepenne paccTosTHUM.

H3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.
OmnpezneneHue pa3MepoB MaJIbIX TeJ.

W3mepenune TtemmepaTyphl MpPU MOMOULIM >KMIKOCTHOTO

TEPMOMETpA U AaTYUKA TEMIEPATyPhI

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIb, UX Pa3MEpHI.
OnbITel,  J0Ka3bIBAIOIIUE  JUCKPETHOE  CTPOCHUE

BEIECTBA

2.2

JBwxkenne yactuil BemectBa. CBsA3b  CKOPOCTH
JBIKEHUSI YacTULl C TeMIepaTypod. bpoyHoBckoe

JIBHKEeHHE, T dy3us

23

B3aHMOI[CfICTBHC YJaCTHUIL BCIICCTBA: MIPUTSIKCHUC U

OTTaJIKUBAaHHC

24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOCTeH U TBEPABIX (KPUCTAUIMYECKUX)  TeIl.

BzanmocBs3b MCXKOY CBOMCTBaMH BCIICCTB B pPA3HBIX




arpe€raTHbIX COCTOSHHAX M HMX ATOMHO-MOJICKYJIAPHBIM

CTPOCHHEM
2.5 OCOoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrueckue pabOTHI:
Ouenka JauameTpa aromMa METOJAOM  psSaoB (¢
26 HCIonb30BaHueM pororpaduii).

OMnBITH O HAOTIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbIThI o 0OHapy)KEHHIO JIEUCTBUA cun

MOJICKYJISIPHOT'O MPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 MexaHuueckoe NIBIDKCHUE. PaBHOMepHOE u
HEPABHOMEPHOE JABM)KECHUE

32 Ckopocts. CpenHsis CKOPOCTh NIPU HEPABHOMEPHOM
JBIDKEHUU. Pacuér myTH v BpeMEeHH JIBHKCHUS
SIBnenue uHepuuu. 3akoH MHEpUMU. B3aumoneinctBue

33 T€J KaK MPUYMHA U3MEHEHHUS] CKOPOCTU JIBUXKEHUS TeJl.
Macca kak Mepa HHEPTHOCTH Teja

14 IInotHOoCTh BemecTBa. CBSI3b INIOTHOCTH € KOJIMYECTBOM
MOJICKYJI B €MHHIIE 00bEMA BEIIECTBA

3.5 Cuita KaKk XapakTepUCTUKaA B3aUMOJICUCTBUS TeJl

3.6 Cuna ynpyroct u 3akoH ['yka. M3mepenue cunbl c
MIOMOILBIO TMHAMOMETpPA

37 SIBnenue TAroTeHus U cuia TsokecTu. Cuia TSDKEeCTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

13 Cuna Tpenusi. TpeHHE CKOJIBXEHUS W TPEHUE TOKOS.
Tpenue B IpUpoAe U TEXHUKE

3.9 CrnoxxeHne CHJI, HANpPaBJICHHBIX [0 OJHOM MpPsSMOM.
PaBHOpelicTBYIOIIAsA CUIT
[TpakTuueckue paboOThI:
OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHUS

310 (mapuka B OKUAKOCTH, MOJEIU  DIEKTPUUYECKOTO

aBToMOOWIIT ® Tak pganee). OmpenerneHue cpemHen
CKOPOCTH CKOJBKEHHUs Opycka WIM WIapHKa 110

HAKJIOHHOM IIJIOCKOCTH. OHpC[[GJIeHI/Ie IINIOTHOCTHU




TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmanuu) mpy>KHHBI OT
MPUWIOKEHHON Ccuibl. OMbITH, JIEMOHCTPUPYIOIINE
3aBUCUMOCTE CHJIbI TPCHUA CKOJIBKCHHA OT BECa TEjla U

XapaKTepa COMPUKACAOIINUXCS HOBerHOCTeﬁ

dusndyeckre SBICHHUS B mpupoac: NpuMEpPbl ABUKCHUA C

3.11 pa3IMYHBIMUA CKOPOCTSIMU B KMBOW U HEXUBOU IPUPOJIE,
JIeCTBUE CUITBI TPEHUS B IIPUPOJAE U TEXHUKE
3.12 TexHuuyeckue ycTporcTBa: JUHAMOMETDP, MOIIIUITHUKI
JIABJIEHUE TBEPJIBIX TEJIL, XKUJKOCTE U TA30B
41 JaBnenune TBEpmoro Ttena. CmocoObl yMEHBIIECHUS U
' YBEJIMYCHUS TaBJICHUS
4o JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3za oT 00bhEMa,
' TEeMIEPATypPbl
43 [lepenaya naBneHus: TBEPABIMU TENAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTndeckre MalimHbI
3aBUCHUMOCTh  JABJICHHUS JKUJKOCTH OT  TIIyOWHEI.
4.4 IM'uapocrataeckuii mapagokc. CooOIaronuecs CoCyabl.
['unpaBnuyecKkue MEXaHU3Mbl
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
45 CyIIECTBOBaHUSI BO3AYIIHON 000m0ukn 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
16 W3mepenue armocheproro naminenus. [IpubGopsr mms
' u3MepeHus aTMOC(HEPHOro AaBlICHUS
JleiicTBHe KHUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
[TpakTrueckue pabOTHI:
HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT
4.9 00béMa MOrpYKEHHOH B IKUIKOCTh YacTH TeJa.

OHpeI{eJ’IeHI/IC BBITAJIKUBAIOMICH CHIJIBI, I[CﬁCTBYIOHlCﬁ Ha

TE€N0, NOrpykéHHOe B  JKHMIKOCTb.  [IpoBepka




HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIECH
Ha TEIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJNO B KHIKOCTH, OT 00BbEMa
MOTPYKEHHOM B MKUJKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
AKUIKOCTH. KoHctpynpoBanue  apeomerpa Wi

KOHCTPYUPOBaHHE  JIOAKM U OmpeaencHue  eé

Ipy30M0AbEMHOCTH

®duznueckue  SABICHUS B NPUPOAE:  BIMUSHUE
4.10 aTMoc(epHOro JaBJICHUS HA KUBOW OpraHU3M, TJIABAHUE

pBIO

TexHu4ecKne yCTpONCTBA: COOOIMAIOIINECS COCYIBI,
411 YCTPOHWCTBO BOJAOIPOBOAA, THMAPABIMYECKHM IIpecc,

MaHOMETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOIIIHOCTDB, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexannyeckast MOIITHOCTh
53 [IpocTeie  MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAS
' m10cKoCTh. [IpaBuito paBHOBECUS pblyara
54 [TpuMeHeHHe paBUIIa paBHOBECHSA pblyara K OJIOKY
«3omoroe  mpaBuio»  MexaHukd.  Koadoumment
5.5 ITOJIE3HOTO NENUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPruu Teia, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sneprus
sg Ilonnas mexaHuueckass dHeprus. 3aKOH M3MEHEHUS H
' COXpAHEHHUsI MEXaHUYECKOW YHEPTUH
[TpakTuyeckue paboOTHI:
Omnpenenenne paboThl CUJIBI TPEHUS MPH PAaBHOMEPHOM
59 JBWKEHMM TejJa [0 TOPU30HTAJIBHOM IOBEPXHOCTH.

Uccnenosanue YCIIOBUM paBHOBeCHS phryara.
W3mepenne KIIJ[ HakionHoit miockoctu. W3ydenue

3aKOHa COXPAaHEHUS] MEXaHUYECKON SHEPTUU




510 dusnueckue SBICHUS B MPUPOJE: pbluard B Tele
' 4eJI0BEKa
TexHuueckue YCTpOMCTBA: pblYar, MOJABUXHBIA U
5.11 HETMOABUKHBIN OJIOKM, HAKJIOHHAS! TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasneJia 3j1eMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUU CTPOECHMs BemecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOLUIME  OCHOBHBIE
I0JIOXKEHUS MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOrOo, OKUAKOIO M ra3oo0pa3zHOro
6.2 cocTossHMi BemiecTBa. Kpucrammudeckue 1 aMmopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH W TBEPABIX Tell
6.3 Ha OCHOBE IIOJOKEHHH MOJIEKYJIIPHOKHHETUYECKON
TEOPHHU
6
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TenoBoe pacIIMpeHHe U CxKaTUe
66 Temmneparypa. CBs3b TemmepaTypbl €O CKOpPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
67 Baytpennss sneprus. CriocoObl U3BMEHEHHUS! BHYTPEHHEH
. SHEpIuu: Tersonepeaaya u CopepiieHue padboTbl
68 Bunel temonepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS,
. U3Iy4YeHne
KonnuectBo  TemioTel.  YenbHas — TEMJIOEMKOCTh
6.9
BElIlECTBA
6.10 TemsooOMeH U TemIOBOE paBHOBECHE. Y paBHEHUE




TEILUIOBOTO OalaHca

6.11

IInaBnexnue u OTBCPACBAHUC KPHUCTANIMYCCKUX BCUICCTB.

VY nenbHasg TeIwioTa IUIaBICHUS

6.12

[TapooOpazoBanne W  KoHjAeHcanusa.  Vcmapenue.
Kumnenne. VYpaenpHas  Termora — mapooOpa3oBaHUS.
3aBHCHMOCTh TEMIEPATYphl KHUIIEHUS OT aTMOC(HEPHOTO

aBIIEHUS

6.13

BnaxnocTs Bo3ayxa

6.14

3Hepr1/1${ TOILIMBA. Y JelIbHAas TEIJIOTa CT OpaHuA

6.15

[Mpunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
TEIUIOBOTO ABUTrarens. TemjaoBble ABUTATENH M 3aIIUTa

OKpYKaroILEeH Cpeabl

6.16

3aKoH COXpAaHCHUA U IPECBPAICHUA SHEPIUN B TCIIJIOBBIX

nponeccax

6.17

[IpakTrueckue pabOTHI:

OneIThI 1o 00Hapy’KEHUIO JEeNCTBUS cuI
MOJIEKYJISIPHOTO IPUTSKEHMUSL.

OneIThl 1O BBHIPALIMBAHUIO KPUCTAJIOB IOBAapEHHOMN
COJIA WJIU caxapa.

OnbITHI 110 HAOIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
KUAJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue naBIeHUS BO3AyXa B OAJUIOHE IINPHIIA.
OnebIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTBH JIABJICHMS
BO3/yXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaKICHUSI.
[IpoBepka rumnores3pl JMHEHHOW 3aBUCUMOCTH JUJIMHBI
CTOJIOMKA KHUJIKOCTU B TEPMOMETPUUECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmronenne u3MeHeHHs] BHYTPEHHEW SHEpPruu Teia B
pe3yibTare Tersionepeaayy U padboThl BHEIIHUX CHUIL.
HccnenoBanue sSBICHUS TEIUIOOOMEHA MPU CMEIINBAHUH
XOJIOJTHOW Y TOPSIYEil BOJIBI.

OnpeneneHne KOJWYECTBA  TEIJIOTHI, IOJYYEHHOTO

BOJOM npu TEIUIOOOMEHE C Harp€TbiM MCTAJUIMYCCKUM




LIUJIAHIPOM.

Onpenenenne yeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCIIapeHus.
OHpC,ZleJIeHI/Ie OTHOCI/ITeJIBHOﬁ BJIQ2KHOCTHU Bo3ﬂyxa.

OmnpeneneHue yaelIbHON TEIIOTHI IUIABICHUS JIbJA.

6.18

@dusnyeckue SBICHHUA B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHME U KalWULIPHbIE SIBIEHUS B IPUPOJE,
KpUCTaJIIbl B IIpupoe, uzinydenue CoiHIla, 3aMep3aHue
BO/1I0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,

HWHCA, CHCTa.

6.19

TexHuueckue  yCTpPOMCTBA:  KamWJUIAPHI, IPUMEPHI
WCIOJIb30BaHUsl KPUCTAIJIOB, KHJIKOCTHBIA TEPMOMETP,
JaT4uK TEMIIEPATypbl, TEPMOC, CHCTEMaA OTOILICHUS
JIOMOB, THIPOMETpPbI, ICUXPOMETp, IapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpusanus Tei. /[Ba poaa dJIEKTPUUECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX  Tesl.  3akoH  Kysona

7.2 (3aBUCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TNl OT
BEJIMYMHBI 3aps/10B U PACCTOSHUS MEXY TEJIaMH)
Onexrpuueckoe nosie. Hanpsk€HHOCT 3JIEKTPUYECKOTO

7.3 nosid. IIpyHuMn cyneprno3unuu 3JIEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenn »snekTpuyecKux 3apsAfoB. OJIEMEHTapHBIN

7.4 anekTpudeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUBJIEKTPUKU

7.5 3aKOH COXpaHEHMs IJIEKTPUUECKOTO 3apsiia

6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBAaHMS

' JIEKTPUUYECKOTO TOKA. ICTOUHMKN MOCTOSHHOI'O TOKa

HevictBus BIIEKTPAYECKOTO TOKa (TemtoBoe,

7.7 XMMHUYECKOe, MAarHuTHOE). OJIEKTPUYEeCKHH TOK B

KHUIKOCTAX U rasax




Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE

7.8

HaIpshKeHUe

CornpoTuBieHue MIPOBOJHUKA. VY nenbHOE
7.9

COTIPOTHBIICHNE BEIIECTBA
7.10 3akon OMa 11 ydacTKa Lenu

[locnenoBarenbHOE W HapajjIebHOE  COEJUHEHUE
7.11

MIPOBOJIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyis — Jlenna

DNEeKTPUYECKHE IEeMH W TMOTPEOUTENN 3ICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTosiHHbIE MarHuThl. B3amMoeicTBHE ITOCTOSIHHBIX
7.14

MAarHuTOB

MarnutHoe mosie. MarHuTHOe TIONIE 3eMJIM U €ro
7.15

3HAYEHME JUIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruutHoe 1oJsie 3JeKTPUYECKOTro TOKa.
7.16

[IpuMeHeHne 2EKTPOMArHiTOB B TEXHUKE

JlelicTBME MAarHUTHOIO TIOJISI HA IMPOBOAHUK C TOKOM.

DNeKTpOABUTATENIb TOCTOSSHHOTO TOKAa. Vcmonb3oBaHue
7.17

3JEKTPOJIBUraTeyeii B TEXHUYECKHX YCTpPOMCTBAaX M Ha

TpaHCIopTe

OnbiTel  @apaged.  SIBieHHE  BIEKTPOMATHUTHOMN
7.18

nHaykuuu. [Ipasuno Jlenna

DNeKTpOTeHEPaTOoP. Croco0mr MOy YEHUS
7.19 BJIEKTPUUECKON SHEPIUHu. DIIEKTPOCTAHIIUH Ha

BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnbITHI 0 HAOTIOACHHUIO DIEKTPHU3AIUHN T UHIYKIUEH

Y TIPU COMPUKOCHOBEHHH.
7.20

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIS  Ha
MIPOBOJIHUKY U JUIJIEKTPUKH.

COopka M mpoBepka palOOThI 3JIEKTPUYECKON Iienu




MIOCTOSIHHOTO TOKA.
W3mepeHue u peryampoBaHue CUIIbI TOKA.

W3mepeHue u peryaupoBaHue HaNpsHKEHUs.
I/ICCJIe,[[OBaHI/Ie 3aBUCUMOCTH CUJIbI TOKA, UAYUICTO YC€PC3
PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTope.

OnbITHI, JI€MOHCTPHPYIOLIUE 3aBUCUMOCTh
JNEKTPUYECKOTO COMPOTHUBIICHUSI IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAM MTONIEPEYHOr0 CEYEHNs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HAOPSOKEHUU TIpU
MOCTIeI0OBATEIbHOM  COEIMHEHUH JABYX PE3UCTOPOB.
IIpoBepka mpaBuiia A CHIbl TOKa MPHU MapajuIeIbHOM
coeiuHeHUN  pe3uctopoB.  OmnpexpeneHue  pabOTHI
UIEKTPUUYECKOTO TOKA, WAYIIEr0 dYepe3 pPEe3HucTop.
OmnpeneneHue  MOLIHOCTH  3JIEKTPHUUYECKOrO0  TOKa,
BBIEIIIEMON Ha pe3ucrope. MccienoBanue 3aBuCMMOCTH
CWJIBI TOKA, UAYILIETO YEPEe3 JaMIOYKy, OT HamlpsKEHUs
Ha Heil. Onpenenenue KII1JI narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHS IMOCTOSHHBIX MAarHHUTOB.
W3y4yeHre MarHuTHOro MoJisi NOCTOSIHHBIX MarHUTOB MpU
ux oObeAMHEHWM ®  pasaeneHuu. VcciemoBaHue
JEHCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIME  3aBHCHUMOCTb  CHJIbI
B3aMMOJCHCTBHSI KaTYIIKA ¢ TOKOM M MarHUTa OT CHJIbI
TOKa M HallpaBlIeHUs TOKa B Karyumke. M3yueHue

I[€I>iCTBI/I$I MAaroHuMTHOIO IOJII Ha IPOBOJHUK C TOKOM.

KoncTpyuposanue u U3y4YCHHE paboThI
DJIEKTPOABUTATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKHU. OneiTel 110

HUCCIICAOBAHHUIO ABJICHUA BJIGKT‘I)OMaFHI/ITHOfI HHAYKIOWH:
HUCCICA0OBaHUC W3MCHEHMH 3HAaYeHHSI H HaIpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TMPUPOJE: DIICKTPUUECKHE




SBICHUS B  aTtMocdepe, IJIEKTPUUYECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE ToJIe 3eMiid, Aper( MOFOCOB,
POJIb MArHUTHOTO TOJISA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue ycTpoiicTBa: 3JEKTPOCKOIN, aMIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), IIEKTPUIECKUE
NIPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, reHEPATOP IIOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsiemble 3E€MEHTHI COAEp)KaHUS
paszznena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexanudeckoe ABWKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUSI

8.3 PaBHOMEpHOE PSAMOIIMHEMHOE JBUKEHUE
HepaBHoMepHOe mpsimonuHeitHoe nBmkeHue. CpenHsas

8.4 U MIHOBEHHas CKOPOCTh Teja IPHU HEPaAaBHOMEPHOM
JBUKEHUH

g5 Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHETHOE

8 ' JIBIDKEHUE

8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHoMepHOe nBMkeHME MO OKpyx)HOCTU. llepuon u

8.7 yacToTra oOpareHus. JIMHeWHass W yrioBas CKOPOCTH.
[{eHTpOCTpEMUTEIILHOE YCKOPEHUE

8.8 Ilepssiii 3akoH HproToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tpetuii 3akoH HeroToHa

8.11

[TpuHIMI CyneprO3UIIH CUTT




8.12

Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHus: cujia TPEHHsI CKOJIbXKEHHUS, CUjia TPEHUs

513 MOKOSI, IPYTHE BUBI TPCHHUS
S 14 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TITOTEHHS.
' YckopeHnue cBOOOHOTO TaICHUS
815 IBmxenne  nnaHer  Bokpyr  Connua.  Ilepsas
' KocMuyieckasi ckopocTb. HeBecomMocTs U neperpysku
S 16 PaBHOBecue mMaTepuanbHON TOYKH. AOCOTIOTHO TBEPIOE
' TENO
%17 PaBHOBecue TBEpAOrO Tena € 3aKPEIUIEHHOW OCHIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TsokecTn
8.18 Nmnynbe Tena. I3mMenenue ummynbca. IMIynnbe cuitbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexannyeckasi paboTa U MOIITHOCTh
82 PaGotra cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu U paboTh
823 [loreHunanbHass dSHeprus Teja, MOAHATOrO  Haj
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHimanpHas HEPrusi CHKATOM MPYKUHBI
Kunernueckass sHeprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTryeckue paboTHI:
Ompenenenne CpenHEe CKOPOCTH CKOJBXKEHUs Opycka
WM JBWKEHUS IIApUKa [0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenre yCKOpEHUsl Tela MPU PaBHOYCKOPEHHOM
JBUYKEHUU 10 HAKJIOHHOM IJIOCKOCTH.
8.27 HccnenoBanne 3aBUCHUMOCTH NIYTH OT BpPEMEHH IIpH

PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM
IBIKEHUM Oe3 HadaJbHOW CKOPOCTH IyTH OTHOCSATCS
KaK ps HEYETHBIX YHCET, TO COOTBETCTBYIOLINE

MMPOMECIKYTKHU BPEMCHHU OJJUHAKOBLI.




HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKCHHUS
OT CuUJbl HOPMalbHOTO JAaBieHus. OmnpenencHue
Kod(puIlMeHTa TpPEHUsT CKOJbXeHus. OmnpenercHue
KECTKOCTU TMpYXKuHBL. OrmpenereHre padOThl CHIIBI
TPCHHsI TIpU PABHOMEPHOM JIBIDKEHUHM Tella  II0
TOPU30HTAIILHON TIOBepXHOCTH. OrmpenereHue padoThI
CWIBl  YOPYrOCTH  MNpU  mogbéMe  Tpy3a ¢
UCTIOIb30BAHUEM  HETIOJIBIDKHOTO M TTOJIBHXKHOTO

OJIOKOB

duznyeckue SIBICHUS B npupoac: NpujiiBbl U OTJIMBBI,

8.28 nBWkeHre T1iaHeT COJIHEUHOW CHUCTEMbI, PEAKTUBHOE
JIB’KEHUE KUBBIX OPTaHU3MOB
299 TexHuueckue  yCTpPOWCTBA:  CIHUIOMETP, JATUYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebartenbHoe neuxenune. OCHOBHbIE XapaKTEPUCTUKH

- KoJIeOaHUI: TIepUO/], YacTOTa, aMILJIUTY1a
97 MaremaTuueckuii u IIPYKUHHBIN MasiTHUKU.
' [IpeBpaiieHne s3Hepruu npu KoiedaTenbHOM ABHKEHUN
93 3aryxatomme KoyiebaHus. BwIHyXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexannyeckue BOJIHBL. CBONMCTBa MEXAHMYECKUX BOJIH.
94 IIpononpHele M HonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOPOCTBb €€ pacnpocTpaHeHHs. MexaHH4eCKnue BOJIHBI
B TBEPAOM TeJIE€, CEUICMUYECKHE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 WHdpa3Byk U yabTpa3ByK
[TpakTryeckue paboTHI:
OnpeneneHue 4YacTOThl W Hepuoja  KojieOaHM
MaTEMaTHYECKOr0 MasiTHUKA.
97 OmnpeneneHre 4YacTOThl M Mepuoja  KoJieOaHM

NPY>KUHHOTO MasiTHUKA
HccnenoBanne 3aBHCUMOCTH  IepHOfa  KoJeOaHMH
MOJBEIIEHHOTO K HHUTH TIpy3a OT JUIMHBI HHTH.

HccnenoBanne  3aBHCMMOCTH  IepUOAa  KoJeOaHMH




MpY>KUHHOTO MasiTHUKa OT Mmacchl rpy3a. I[Iposepka
HE3aBUCUMOCTH rnepuoa KoseOaHui rpysa,
MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

MPY>XUHBI. I/I3MepeHHe YCKOPCHHA CBO6OI[H01"O naacHus;d

dusnueckue SABJICHUSA B npupoAc: BOCIIPUATHC 3BYKOB

9.8 KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHYECKUE BOJIHBI,
I[yHaMH, X0
99 TexHuueckne yCTPOMCTBA: HXOJOT, HCIOJIb30BaHUE

YIIBTPa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

3JICKTpOMaFHI/ITHOC II0JIC. BJICKTpOMaFHI/ITHBIC BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoga cBera. CKOpoCTb CBETA.
' BonHoBbIe cBoiiCTBa cBETa
0 [TpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBLHOTO TeiedoHa
dusnyeckue SBICHUS B MpHUpoje: OUOJIOTHYECKOE
10.5 JeicTBHUeE BUJUMOTO, yIBTPaduoIETOBOTO U
PEHTT€HOBCKOTO U3Ty4YEeHHH
10.6 Texnuueckune YCTpOWCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlydeBast mozensb cBera. IcTOuHMKH cBETa
11.2 [IpsamonuHeiHOE pacIpOCTpaHEHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkasio. 3aKOH OTPaKEHUS
. CBeTa
11 114 [Ipenomnenue cBera. 3akOH MPEJIOMIICHUS CBeTa.

IToHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JInnza. Xop nydeid B IMH3E

11.6

OnTuueckast cucrema ¢oroanmapara, MUKPOCKONA H

TCICCKOIIa

11.7

I'ma3 kak onTudeckas CHCTEMA. BJII/IBOPYKOCTB u




JAJIbHO30PKOCTH

11.8

Paznoxenne Genoro ceeta B criektp. OnbiTel HeloToHA.

CnoxeHue CIICKTPAJIBbHBIX IIBETOB. [[chepcm{ CBCTa

11.9

[TpakTrueckue pabOTHI:

HccnenoBanue  3aBHCHMOCTHM  yIJla  OTPaKEHUS
CBETOBOI'O JIy4a OT YIJIa MaJeHHUs.

N3ydyeHne xapaKTepUCTUK H300paKeHHsS TpeaMeTa B
IJIOCKOM 3€pKajie.

HccnemoBanne  3aBUCHMOCTH — yIila  MPEIOMIICHHS
CBETOBOI'O JIy4a OT yrJja MaJeHusl Ha TPaHUIle «BO3IYX —
CTEKJIO».

[Tonyuenne wu300paKEHH C TMOMOIIBIO COOHMpAIOIIEH
JIUH3BL.

Ompenenenne (HOKYCHOTO PACCTOSIHHS M ONTHYECKOU
CHJIBI COOMPAIOIIEH JIUH3HI.

OnbITHI 110 Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.
OnpITHl MO BOCHPHUATHIO I[BETA MPEAMETOB MpPU HX

HaOJIOJICHUH Yepe3 [IBETOBBIC (PHIIBTPHI

11.10

®dusnyeckue sBIeHUS B npupoje: 3atMenus CosHua u
JlyHsbl, 1BeTa Tels, ONTHYECKHUE SBICHHUS B aTMmocdepe

(uBet Heba, pedpakiys, paayra, MUpax)

11.11

Texnuueckune YCTpOWCTBA: OYKHU, [IEPUCKOII,

(bOTO&HHapaT, OIITHYCCKHUE CBCTOBOALI

12

KBAHTOBBGIE

SABJIEHUA

12.1

Oneitel Pezepdopna u mmaHeTapHass MOJAENb aToMa.

Mogens aroma bopa

12.2

I/ICHyCKaHI/Ie H IOorjaomeHue CBETa aTOMOM. KBaHTHIL.

JIuneityaTpie CEKTPbI

12.3

PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs

12.4

Crtpoenue aroMmHoro szapa. HykinonHas Mozenb

ATOMHOTO sapa. M3oTomnsl

12.5

PannoaktuBHble npeBpamieHus. [lepuon momypacnaga

ATOMHBIX AACP

12.6

SnepHble peakuny. 3aKOHBI COXPaHEHUS 3apsI0BOTO U




MacCCOBOI'O YHUCECJI

12.7 DOHeprus cBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
198 Peaknuu cunresa u neneHus saep. MctouHuku sHepruu
’ CounHiia 1 3831
129 Snepnas osHepreruka. JlelicTBUE  paIMOAKTUBHBIX
. U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HabntonieHne CrjiomHpIX M JIMHEWYaThIX CIEKTPOB
U3ITyYEHUS.
12.10
HccnenoBanne TPEeKOB: U3MEPEHUE SHEPrUM YaCTHUIIBI
10 TOPMO3HOMY IyTH (110 (poTorpadusim).
W3mepenue paauoakTuBHOro (poHa
@usznueckue SABJICHUS B IPUPOJE: E€CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Iyuu,
12.11 pPaavOaKTUBHOE M3JIYYEHUE NPUPOJHBIX MHHEPAJIOB,
NEUCTBUE pAJUOAKTUBHBIX M3IIyYCHUMM Ha OpraHu3M
YeJI0BEKa
1212 Texnuueckue YCTPOKMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ JAO3UMCETP, KaMEpa Bunncona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOoBaHuUs

IIpoBepsiemble TpeGOBaHNS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopazopanust Ha ocHoBe PT'OC

[Tonnmanne pomu  GU3WMKK B  HAYYHOH  KApTUHE  MHPA;
c(OpPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
U TIO3HABAEMOCTU SIBJICHUH IPUPOJBI, O pOJM DSKCIEPHUMEHTa B
¢usuke, o cucremooOpasyiomed ponu (GU3MKKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJOTUH, 00 3SBOJIIOLUU
¢u3nUYecKux 3HAHUW U UX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpaA, O BKJAJE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBACHEHHE HPOIIECCOB OKPYIKAIOLIETO

MHpa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHUsA O BHWAAX MaTepuu (BEIIECTBO W TIOJIE), O ABMKEHUU Kak
croco0e CyIIeCTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHHSI BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHUM MNPUPOJIBI
(MEXaHUYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pazuyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN
B OKpYKalOLIEM MHUpE, BBIAEHAS HX CYLIECTBEHHbIE CBOICTBa

(mpu3HaKH)

Bnagenue ocHOBaMM MNOHSATUWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHU U KCIIOJIb30BaHUE WX JIJIS pelIeHHUs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tell, (U3UUECKUE SBICHUS U

IIPpOLECChI, UCITOJIB3YsL Q)YHHaMCHTaJIBHBIe H SMITUPHUYCCKUC 3aKOHBI

VYMeHnune onuceBaTh HU3Yy4YCHHBIC CBOMCTBA TEN U (1)I/ISI/I‘I€CKI/IC SABJICHUA,

UCTIOJB3Ys (PU3HUECKUE BEITMUNHBI

Brnagenne ocHOBaMH METOJOB HAY4YHOTO TIO3HAHUS C Y4ETOM
coOroIeHnst paBWJI OE30MacHOTO TpyJa: HaOMIOACHUE (PU3HMUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpPAaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 TaHHOTO Habopa 00OpYIOBaHUS MO MHCTPYKLWH, OMHCHIBATH X0
OTIBITA U 3alUCBIBATh €0 PEe3yJIbTaThl, (POPMYIUPOBATH BBIBOIDI;
MPOBEICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITHMUNH:
YMEHUE IUIaHUPOBAaTh M3MEpPEHMs, CaMOCTOSATEIILHO CcOOUpaTh
OKCIEPUMEHTAIIBHYIO  YCTAHOBKY II0 MHCTPYKLUH, BBIYUCIITH
3HAUEHUE BEJIIMYMHBI U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAaThl C
y4€TOM 3a/IaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJICHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIECJOBaHMIA;
CaMOCTOSITENIbBHO  COOMpPAaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY H
IPOBOAWTH  MCCIENOBAHME  II0  WHCTPYKLHH,  IPEACTaBIATh
MOJTyYeHHbIE 3aBUCHMOCTH (PM3MYECKUX BEIMYHMH B BUJAE TaOIUI U
rpaMKOB, yUUTBIBATh MOTPEIIHOCTH, €JIaTh BHIBOJIBI IO PE3YyJIbTaTaM

HUCCICO0OBaHUsA

[loHuMaHue  XapakTepHBIX  CBOMCTB  (pu3MUYECKUX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKMJIKOCTEM W TBEPIABIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHass MOJEJIb aTOMHOIO s/ipa) M yMEHHUE NPUMEHATb UX I

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TEl, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3yYEHHbIE CBOMCTBA (PU3NUYECKUX

HBJICHI/Iﬁ, (pI/I3I/I‘-ICCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIIONIb3Ysl 3aKOHbI U (OPMYJIbl, CBSI3bIBAIOIIME  (PU3NUYECKUE
BEJIMYUHBI, B YAaCTHOCTH, 3allACHIBATh KPAaTKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HeoO0XouMBbIe Ui €€ PEelIeHUs, UCTIONIb30BaTh CIPABOYHbIE JAHHBIE,
MIPOBOJUTH PacyYE€Tbl M OLEHUBATHh PEAIMCTHYHOCTH IOJYYEHHOTO
3Ha4YeHus1 (pu3nyecKoi BEIMUYUHBI; YMEHHUE OINpPENeNATh Pa3MEepHOCTh

(bu3N4ecKoil BETMUNHBI, IIOY9eHHON TPU PEIICHUH 3a/1a4n

YMeHne XapakTepu3OoBaTh MPUHLHUINBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTMUECKHUX MPOIECCOB MO MX OMUCAHUIO, UCTIOIb3Ysl 3HAHUS O

CBOMCTBaxX (1)I/ISI/I‘I€CKI/IX SIBJICHUH U HeO6XO,I[I/IMBIe (bHSquCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe UCHOJib30BaTh 3HAHUS O (PU3HUYECKUX SBICHHUAX B
MOBCEIHEBHOM JKM3HM I oOecriedeHusi 0OE30HacHOCTH  TIPH
oOpamieHnn ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHUYECKUMHU
yCTPOWCTBaMH, COXpPaHEHHUs 370pOBbS M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKalolleld cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHHS IOCTIDKCHUH (U3UKH M TEXHOJIOTHM

AJI palluOHAJIbBHOT'O MPUPOAO0IIOJIb30BaAHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUsT M MpPeACTaBIeHUS HHDOpMAIH
(bU3UYECKOTO COJEP)KaHUSI C HCIOJIb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
MOJy4YeHHOW WH(OpMAlMM Ha OCHOBE HWMEIOIIMXCA 3HAHUM |
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  HCIOJIb30BaTh  MpHU
BBINIOJTHEHUH Y4YeOHBIX 3aJJaHUi Hay4YHO-NOMYJISIPHYIO JUTEpaTypy
(U3MYECKOTO COAEPIKAHUS, CIPABOYHBIE MAaTEPHUAIbl, PECYpChl CETH
Wnrtepner; BrnageHue 0a30BbIMM  HaBBIKAMH  IpeoOpa3oBaHUs
uH(pOpMalMd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYIO; YMEHUE
co3/1aBaTb COOCTBEHHbIE ITMCHMEHHBIE M YCTHbIE COOOIICHMSI Ha

OCHOBC I/IH(bOpMaL[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INIEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'9
11O ®U3UKE

Kon

IIpoBepsieMbIii 3J1eMEHT COACPKAHMUS

MEXAHUWYECKUE SABJIEHUA

1.1

Mexannueckoe JBwKeHue. MarepuanpHas Touka. Cucrema  oTcuéra.

OTHOCUTENBHOCTh JABHIKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBIXKeHUe. CpenHsas ckopocTb. Dopmyna s

1.2 BBIYUCIICHUSI CpeTHEH cKopocTh: V = S/t
PaBHOMEpHOE MPSIMONIMHENHOE NIBMKEHHE. 3aBUCMMOCTh KOOPAMHATHI TEaa OT
BPEMEHHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJIUHENHOTO IBUKEHHUS:
L3 x(1)=x,+vf
I'paduky 3aBUCHUMOCTH OT BPEMEHU [Jsi TPOEKIMH CKOPOCTH, MPOECKIUU
MEepEMEICHUs, IyTH, KOOPAMHATBI MPH PABHOMEPHOM MPSMOJIMHEUHOM
IBIKECHUU
3aBUCUMOCTh KOOpDIAMHATHI Te€la OT BPEMEHHM B Cily4a€ pPaBHOYCKOPEHHOTO
MPSMOJMHEMHOTO JBUKCHUS:
5 _ #
Se() =vg, 1+ ay * 5
@opmysbl I TPOCKUHMHU IEPEMEIICHUS, MPOCKUUU CKOPOCTH MU IPOCKLIMHU
YCKOPEHHUS ITPU PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JIBUKEHUM:
1.4 =v, -t oL
. SJ;(. =y, -l+a, T"
U.\'(r) =Up, +0 -1,
a (f)=canst,
Uy, -y, =2a,s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU IJisi TPOEKIMH YCKOPEHUs, MPOEKIINH
CKOPOCTH, TIPOCKIMH TMEPEMEIICHUs, KOOPJIUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUYKEHUU
CBobOomHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TAJCHUE Tela 0
1.5 BepTUKAIN (JBM)KCHUE Tella BHMU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOCKIUH YCKOPEHHS,




IOPOEKLUH CKOPOCTH M KOOPAMHATHI INpU CBOOOJHOM TAaJE€HUU Tela 110

BCPTHUKAIN

1.6

CKOpOCTh PaBHOMEPHOTO JIBMDKCHHSI Tella IO OKpYyKHOCTH. Hampasnenue
CKOPOCTH.
dopmysaa Ui BBIYHUCICHHS CKOPOCTH 4epe3 PaJnyC OKPYKHOCTH M TEPUO[
oOparteHus:

2R

T

LentpoctpemurensHoe yckopenue. Hampapienwe mEHTPOCTPEMUTENBHOTO

yckopenusi. @opmyra Ji71sl BBIYUCIIEHUS YCKOPEHUS:

1.7

Macca. IInotHocTs BemecTa. @opmyiia 1 BBIYUCICHUS IUIOTHOCTH:

1.8

Cuna — BCKTOpHAA (I)I/I3I/I‘ICCK8.H BeanunHa. CIIOKEHHUE CUIT

1.9

SBnenne unepiuu. [lepsoiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHICfI Ha

TCII0

1.11

Bzanmoperictesue ten. Tperuit 3akon HeroroHa:

==y

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbKCHUSI. d)opMyna IJIs1 BBIYUCIICHUS MOAYJIST CHUIIBL

TPEHUA CKOJIbKCHUSA!




F_=un-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYrou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

My - M~
F:G.l—_‘"

'L
Cuna TsbKecTd. Y CKOpeHHe CBOOOHOTO TaICHHUS.

dopmyna At BEIYUCICHUS CUIIBI TSHKeCTH BOM3H nmoBepxHocTH 3emnu: F = mg.
JIBmxenue maneT Bokpyr Comaia. [lepBas kocMuyeckasi CKOpOCTb.

HesecoMocTs 1 neperpy3ku

1.15

Nmrtynbe Tenna — BeKTopHas (pu3uvecKas BeJTnIrHa.
p=mo

HNmnynsc cucremsl Ten. U3sMenenne nmmyJibea. MMiyabe custbl

1.16

3akoH COXpPaHCHUA UMITYJIbCA JJIS 3aMKHYTOﬁ CHCTEMBI TCII:
D=myU, +m, U, =const

PeaktuBHOEC JBHXXCHHUC

1.17

Mexannueckas pabota. @opmyiia Assi BBIUUCICHUS paOOThI CUIIBI:

A=Fscosa

Mexann4deckasi MOIITHOCTb:

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrUs. d)opMyJIa JUIA BBIYUCJIICHUA

KUHETHYCCKOU OHCPIruu:

mu”

Teopema o kuHeTHUECKOU d3Heprun. Popmyia A BBIYUCICHUS TOTCHIMAIBHON




OHCPIUM TCJia, IOAHATOIO

HaJ 3eMIIEH:

Mexannueckas OHEPIuUsi:

E=E,+E p
119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMyiia Jiyisl 3aKOHA COXPAHEHMS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[IpeBpamieHre MEXaHMYECKOW SHEPTUH IPY HAJTUYHMH CUIIBI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Momenrt cuiel: M - Fl.
VYciioBre paBHOBECHS phluara:
M +M, +..=0
1.20
[MoaBwxHbIM 1 HenoABWXKHBINA 0;10ku. KIT/I mpocThIX MeXxaHU3MOB,
n= Aﬂm&ﬁm
*‘4-.111‘13&11333&3
[aBiienue TBEpIOTO TEIA.
@dopMyia 1 BBIYMCIICHUS 1aBJICHUs TBEPIOIO Tena:
-
pP= 5
191 JlaBnenue raza. ATMocepHoe JaBlieHHE.
‘ I'mapocraTyeckoe NaBiIeHUE BHYTPH KUJKOCTH.
dopMyia 1 BBIYUCIICHMS 1aBJICHNS BHYTPU KUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JICHUCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Fa =PEV

VYcnopue maBanus Tena. [lnaBanue CYZA0B U BO3QYyXOILIaBaAHUEC




1.24

Mexanuueckue kosebaHus. AMIUIMTYAa, MEpUOJ M YacToTa KojeOaHuH.

CDOpMy'J'Ia, CBA3bIBAOIIAA YAaCTOTY U IICPUOJ KOJIEOAHHIA:

1.25

Marematnueckuii M NpPYXKUHHBIM MasTHUKH. [IpeBpamienue sHeprum mnpu

KoJIe0aTeIbHOM JABMOKCHUN

1.26

38.TYX8.IOH_II/IG KoJiIeOaHMsI. BBIHY)I(I[eHHBIe kosiebanus. Pe3oHanc

1.27

MexaHnueckue BOJIHBI. HpOI[OJ'IBHLIe H IOIICPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PAaCHpPOCTPAHECHUS BOJIHBI:

=gy

1.28

3Byk. I'poMKkocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE

IByX cpell. IHppa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomol

W3mepeHue cpenHeil MIOTHOCTU BELIECTBA; apXUMENOBOW CHIIBI; KECTKOCTH
OPYXKUHBL; KO3(PPUIMEHTa TPEHUS CKOJIBXKEHHUS; pabOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs OpycKa MpW MABM)KCHUH 110 HAKJIOHHOW IUIOCKOCTH; YaCTOThI M
nepuoja KoyieOaHMH MaTeMaTH4YeCKOro MasTHHKA; YacTOThl U IEpHoja
KOJIeOaHWI TPY)KWUHHOTO MasiTHUKA, MOMEHTA CHWJIbI, JEHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YNPYTrOCTH MPH MOABbEME Tpy3a C IMOMOIIBIO HEMOABHKHOTO
O10Ka; paboTHI CHJIBI YIIPYTOCTH NPU MOABEME TPy3a C MOMOIIBIO TTOJIBHKHOTO
6J0Ka.

WccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BEMa MOTrpyKEHHOMN
YacTu Tejda U OT IUIOTHOCTH KMJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHIIBI
OT MACCHI T€JIa; CUJIbI TPECHUSA CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O OAaBJICHUA U OT
poJia TIOBEPXHOCTH; CHIIBI YIPYTOCTH, BOSHHUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopMaIuu MPY>KUHBI, YCKOPEHUs: Opycka OT yria HaKJIOHAa HalpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHOAa
Kosie0aHU MPYXUHHOTO MasTHUKa OT MacChl Ipy3a M KECTKOCTU IPY>KUHBI,
UCCJIEIOBAaHNE HE3aBHCHUMOCTH IEpHOJa KONEeOaHW HUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pplyara

1.30

QDusuueckue s61eHUsA 6 npupoode: TIPUMEPH IBWKEHHUS C Pa3INYHBIMU
CKOPOCTSIMU B KHBOU M HEKUBOI MPUPO/JIE, NeUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, MPUIHMBBI W OTJIWBBI, JABWKXCHUC IIJIAHCT ConHeyHOH CHUCTCMBI,




PCAKTUBHOC ABUKCHHUC KUBBIX OPraHU3MOB, pbldyarud B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOH OpraHu3Mm, IIJIaBaAHUC pBI6, BOCIIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue yCl’l’tpOﬁCﬂ’lGd.’ CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUSA U
YCKOPCHUA, AUHAMOMCTD, IMMOAUIMIIHUKH, PAKEThI, pbIYar, HO,Z[BPI)KHBIFI n

HCHOHBH)KHBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MNPOCTLIC MCXAaHU3MbI B 6BITy,

to1 cooOIIaroImecs: Cocybl, YCTPOMCTBO BOAOMPOBOAA, THAPABIMYECKHH Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJSIPHO-KMHETHUECKOW  TEOPUH  CTPOCHUS
2.1 BerecTBa. Mojaenu TBEPIOTOo, KHUAKOTO U ra3000pa3HOr0 COCTOSHUI BEIIECTBA.
Kpucranmuaeckue u amop@Hbie Tena
27 JBwxkenue wyactury BemiecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C
' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus
2.3 CmauuBaHue Y KalWJUISIPHBIC SIBIICHUS
2.4 TermmoBoe pacuIipeHue U coxaTue
2.5 TemnnoBoe paBHOBECHE
Y Buaytpennsst sueprus. PaGora u Temomepenada Kak CIOcOObl M3MEHEHHS
' BHYTpPEHHEHN 3HEpruun
2.7 Buapl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS, NU3TyUYECHUE
Harpeanne wu oxnaxnenue ten. KommyecTBo  TemnoTel. Y aenbHas
TETIOEMKOCTb:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUS JHEPrUU B TEIUIOBBIX MpOIECcax. YPaBHEHUE TEIJIOBOTO
Oamanca:
2.9 _
0, +Q, +..=0
Hcnapenune u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpOLECCE
510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTH. YJenbHas TeImioTa
. napooOpa3zoBanus: L = O/m
2.11 BnaxnocTs Bo3ayXa




2.12

[InaBneHne wu kpucrasmsauus. J3MeHeHWe BHYTpPEHHEW DSHEpruu IIpU

IJIaBJICHHUH U KPpUCTAJIJIN3alluH. VY aenbHas TEIJIOTA MJIaBJICHUS:

2.13

BuyTpenHnsst sHeprus cropanust TOIUIMBA. Y AeNIbHAs TEIJIOTa CrOpaHus TOIUIMBA!
q=0/m

2.14

[punuuns! padots! Temnosbix aurareneit. KIT/[ reroBoro asuraresns

2.15

IIpaxkmuueckue pabomoi

W3Mmepenue yAeabHOW TEIUIOEMKOCTH METaUIMYECKOro LIMIMHAPA; KOJINYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmepaTypbl (UKCHPOBAHHOM
MacChbl, B KOTOPYIO OIlyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeTbIM LMJIMHIPOM, IIOCIE OIyCKAaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXd; YAEIbHOW TEILIOTHI
IaBieHus Jibaa. lccnenoBaHue HM3MEHEHHs TEMIIEpaTypbl BOJABL  IIPH
pa3MYHbIX YCJIOBUSX; SIBIECHHUS TEIJIOOOMEHa IPU CMEIIMBAaHUM XOJIOJAHOW U

ropsiueit BOJbI; Mpoiiecca UCIapeHust

2.16

Qusuueckue A6NeHUA 8 npupooe: TIOBEPXHOCTHOE HATSHKCHHE U KalWUIAPHBIC
SBJIEHUSI B MPHUPOJE, KPUCTAILIBI B Npupoae, uznyuenue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHEra

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIOB,
KHUJKOCTHBIM TEPMOMETp, NaTUUK TeMIEepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUIPOMETPBI, ICUXPOMETp, MapoBas TypOuHA, ABUraTeilb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE SABJIEHUA

3.1

Onexkrpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB

3.2

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaia

3.4

3HeKTpI/I‘-ICCKOe TI0JIC. HaHp}I)KéHHOCTL SJICKTPUYCCKOI'O  II0JIA. HpI/IHI_[I/IH

CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenn osnektpuyeckux 3apsaoB. JleHCTBUE JIIEKTPUYECKOrO TOJS Ha

OJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[ToctosiHHBIN 5ekTpudYeckuil ToK. JleHcTBUS AeKTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A/

DNEKTPUUECKOE COIIPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akoH Oma ans ydyactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOAHUKOB:
3.9 [TapamnensHOE cCoeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=L+F;R=-—".
1 2 et ”
CwmenraHnHbie COeTMHEHUS TTPOBOTHUKOB
3.10 Pabota u moiHOCTH 351ekTprueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:
)
3o OnbeiT Opcrena. MarHuTHOe TMoJie MOPSIMOTO MPOBOJHHMKA € TOKOM. JIMHHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe 1oJIe IIOCTOSHHOIO MarHura. B3anMoIeHdCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue s5ekTpoMarauTHOM nHAyKIuu. [IpaBuio Jlenma
Ilpakmuuecxue pabomol
W3mepenne  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIONIETO B IPOBOJHUKE

(pe3ucTophbl, TaMIIOYKa), OT HAMPSDKEHUS HA KOHIAX MPOBOJIHUKA; 3aBHCHMOCTH
COIIPOTUBJICHHS OT JUIMHBI IIPOBOJHUKA, IJIOIIAAN €TI0 MOIEPEYHOrO CEYEHUs U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBepKa npaBujia JJId SJICKTPUUCCKOTO HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAUMHCHUU IIPOBOAHHUKOB; IIpaBUjIa JId CHJIBI JJICKTPHUYCCKOI'O TOKa IIpU

HapajuleJIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupoode: SIEKTPUUECKUE SBICHHUA B aTMmocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IOJI€ 3€MJIH, IPEid IMOJIOCOB,
pOJIb MATHUTHOTO TIOJISI 17151 "KU3HU Ha 3eMile, MOISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  DSHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEIOXPAHUTENH, BJIEKTPOMArHuT, OSJIEKTPOJBUTATENb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbie BoJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBeTa. 3aKOH MPETOMIICHUS CBETA
3.23 Hucnepcus cBeta
304 JIunza. Xoxa nydeit B imH3e. POKYCHOE paccTosiHhe JMH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. OnTuueckue mprudopbl
Ipaxmuyeckue pabomuol
W3mepeHne OnTHYECKOW CHIIBI coOMparomieil JIMH3bL, (POKYCHOTO pPacCTOSHHS
coOuparomieid auH3BI (IO CBOICTBY paBeHCTBA pa3MepoB IMpeaAMeTra U
U300paKeHHsI, KOT/Ia MpeIMEeT PACIOJIOXKEH B JBOWHOM (HOKYyCeE), MOKa3zaTels
3.26 MPEJIOMIICHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300paXeHHSI, MOJIYICHHOTO C TIOMOIIBIO COOMparomeit
JUH3BI, HW3MEHEHUA (OKYCHOTO PpACCTOSIHHMSI JBYX CJIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJjia MPETOMIICHHs] CBETOBOTO JIy4a OT yrJja MaJeHUsl Ha TPaHUIIe
«BO3J1yX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHsel, nBera Ten,
. ONTUYECKHUE SBJICHHS B aTMOcdepe (1iBeT HeOa, pedpakiius, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (QoToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, rTamMmma-u3nyudenus. Peakiuu anbda-u Oeta-




pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [lnanerapaas Mmoens aToma

4.3 CocraB aToMHOrO0 siipa. M3otonsl

4.4 IIepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MaCCOBOI'O YHCET
Qusuueckue s6leHUs 6 Npupode. eCTECTBEHHBIH pPaTUOAKTHUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE paAMOAKTUBHBIX N3JIyY€HUN HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN TO3UMETpP, Kamepa

BunbcoHa, sepHas 3HEpPreTuKa




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®uzuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kiacc/ [leppimkun .M.,
NBanoB A.N., AkunronepHoe obuiectBo «M3narensctBo «IIpocBemenue»

» ®usuka: §8-i1 knacc: 0a30BbI ypoBeHb: yueOHUK, 8 knacc/ [lepbimkun U.
M., UBanoB A. U., AkiimonepHoe o61miectBo «3narenbctBo «IIpocBemieHuey
» dusuka: 9-i knacc: 6a30BBIN YPOBEHb: yueOHUK, 9 knacc/ [lepoimkun U.
M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AKioHepHOE 00IIECTBO
«M3narenscTBO «IIpocBenienne»

®usuka. 7 knacc. bazoBeiit ypoBeHs. TeTpaab A 1a00paTOpHBIX padoT
®dusuka. 8 knacc. bazoBeiit ypoBeHs. TeTpaab A 1a00paTOpHBIX padoT
®dusuka. 9 xknacc. bazoBeiit ypoBeHs. TeTpaab A1 1a00paTOpHBIX padoT
dusuka. 7 knacc. Pabouas TeTpaan

dusnka. 8 knacc. Pabouas Terpaan

dusnka. 9 xknacc. Paboyas Terpaan

METOIANYECKHUE MATEPHUAJIbBI 1J1d YUUTEJIA
®dusuka. 7 knacce. bazoBeiil ypoBeHb. MeToaudeckoe nocooue
dusuka. 8 knacc. ba3zoBriit ypoBeHb. MeToandeckoe mocooue

dusmka. 9 xknacc. ba3zoBblit ypoBeHb. MeToandeckoe mocooue



®dusuka. 7 knace. Junakrnueckue MaTepuabl
@uzuka. 8 knace. Jlugakruiyeckue MaTepuabl
®usuka. 9 knace. Jlugakruuyeckue MaTepHuabl
®u3znka. CaMOCTOSITENbHBIE M KOHTPOJIbHBIE pabOTHI. 7 KJlacc
®uznka. CaMOCTOSTENBHBIE U KOHTPOJIbHBIE pa0OTHI. 8 Kilacce
®duznka. CaMOCTOSTEIBHBIE M KOHTPOJIbHBIE pabOThI. 9 Kilacc
®uszrka. COOpHUK BOIIPOCOB U 33/1a4. 7 KJiacc
®uszrka. COOpHUK BOIIPOCOB U 33/1a4. 8 Kjiacc

®wuszuka. COOpHUK BOIIPOCOB U 3a/a4. 9 kiace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Poccuiickuii o61ieodpa3oBatenbHbiii mopTain http://experiment.edu.ru

Caiit 1t mpenogaBaTesnel PU3NKM, yJaluxcs U UX poauTeNen
http://www.fizika.ru

College.ru: ®usmka http://college.ru/fizika/

["azera «®usukay» http://fiz.1september.ru

HayuHo-nonynsipasiii pusnko-mareMarnyeckuii xxypsan "Ksant"
http://kvant.mccme.ru/

Poccuiickas anekTponHas 1mkosna https://resh.edu.ru/

Anpexc.Yueonuk https://education.yandex.ru/home/



VYun.py https://uchi.ru/
[Topran «buner B bynymiee» https://site.bilet.worldskills.ru/
DJIEKTPOHHBIC BEPCUH YICOHO-METOIMIECKUX KOMILICKCOB, BXOISIINX B

denepalibHBIN IEPEUCHb, TPEAOCTABISIET N3AATENbCTBO «IIpocBenieHrne»

https://media.prosv.ru/


https://media.prosv.ru/

