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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
Gu3MKN Ha JEATEeIbHOCTHOM OcHOBe. B mporpamme mno (usmnke yduTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIXCS.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymoOIIMM I €CTeCTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHYy MHpa,
IpPEeNoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMHU, XapaKTEePHU3YIOIIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;
WHTEPIIPETUPOBATh JIaHHBIE M WCIIOJIb30BaTh HAy4YHBIE IOKA3aTeIbCTBA JIJIst
MOJTyY€HUs BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0O0ImIero 00pa3oBaHMS
ompenenensl B Konuenmuum npenogaBanust yueOHoOro mnpeamera «®Pusnka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepersa npocsemienns Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUA O HAy4HOM METOJE MO3HaHUs U (OPMHPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUNH O poOdu (PU3MKK JJId  pa3BUTUSA  JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
HTOM HAIPaBIICHUU.

JlocTrkeHne 3THX LeNed mporpaMMmbl Mo (PU3MKE HAa YPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHNE YMEHHMM OIUCHIBAaTh U OOBACHATH (PU3UUYECKHE SIBICHUS C
UCIIOJIb30BAaHUEM TOJYYCHHBIX 3HAHUN;

OCBOCHHME METOJOB pPEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
bU3HMYEeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
J1abopaTtopHble padOThl U SKCIEPUMEHTAIBHbBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
WH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3MKH, aHAIM3 U KPUTHUIECKOE
OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepamu npodeccuoHaIbHON NESITEIBbHOCTH, CBS3aHHBIMHU C
¢u3MKONW, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bu3MYeCcKO HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HenENi0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamMmMe no (pu3HuKe nepeyeHs JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHAWBUIYAIBHBIX OCOOEHHOCTEN
o0yyJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHu, MpeIaraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznyeckrue MNpuOOPHl U TMpoLEaypa MPSMBIX HW3MEPEHHA aHaJOrOBbIM H
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre EHb AeEHUS Kbl U3MEPUTEIBHOI0 Ipudopa.

N3mepeHne pacCcTOSHUIN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIepaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAIBLHO, TEM 00JIbllIe, YeM OO0JIbIIIE BHICOTA ITYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxkenne yactul BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YacTHL C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.
HaGmonenne nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
M3MEHEHUS CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxkeHne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKOpoCTH MPSIMOJIMHEHOTO JBUKEHUS.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapyKa B KUJIKOCTH, MOJIEIN
AIEKTPUYECKOTO aBTOMOOMIIS M TakK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa MITM IIapHKa 10 HAKJIOHHOM
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHus (nedopmariuu) npy>KuHbI
OT IPUJIOKEHHON CUJIBL.

OMnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHUS OT BECA TeNa
Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPABIMHU TEJIAMH, KUIKOCTAMH M rasamu. 3akoH Ilackand. [IHeBmaTmueckue
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TINyOuHBL. [ 'mapoctatuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ nipaBinueckue MeXaHU3Mbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUSI OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEHHs aTMOC(PEPHOTO J1aBICHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbB AABJIEHUSA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITANKHUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcioBue IUIaBaHUS TeEJI: IUJIABaHWE WIM IIOIPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TEJIA U JKUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT 00BbEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJa.

OmnpeneneHue BBITAIKUBAIOIICH CHUIIbI, EUCTBYIOLIEH HA TEJNO, MOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OMnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, JEUCTBYIONIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTU Tejla U OT
MJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U OMNPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecusi peluara. [IpuMmeHeHue TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpasBwio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalienrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeINIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHKCHHSI.
HaGmonenne nuddysun.
HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.



HaOnronenue TenaoBoro paciiupeHus Tei.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIQXKJCHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxJtaykieHue Ipyu COBEPLIEHUH PadOThI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
HaGrogenue mocTossHCTBa TeMITepaTyphl MPH TIABICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimol.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro o0béma H
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka ruMoOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>XHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGnronenue nasMeHeHus BHyTpEHHEN SHEPTUU TeJla B pe3yJibTare TeIUIonepeaaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei
BO/IBL.
OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJON MpPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIUHIPOM.
Omnpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanue nporecca UCIIapEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUUECKOTO 3apsiza.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DneKTpocTaTu4ecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3mepeHne Cuilbl TOKa aMIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

Peocrar n MmarasuH COmpoOTUBIIEHUN.

B3aumopercTBre NOCTOSTHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOKHOCTHU Pa3IeIEHUs OJHOCOB MAarHUTA.



MopaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHmT.
JleficTBHE€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENb TOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCMMOCTh ~ HAmNpaBJICHUs  HUHIYKIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.
DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITel IO HAOIOACHUIO JIEKTPU3ALUU TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
HccnenoBanne AeMCTBUS SJIEKTPUUYECKOTO MOJISI HA MPOBOAHUKH U TUAJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOMN I[EMU MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.
N3mepeHue u peryJiupoBaHue HaPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIErO0 Yepe3 pPe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITel, JIEMOHCTPUPYIOLIWE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COIMPOTUBIICHHS
MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONEPEYHOT0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuiia CIOXKEHUS HAMPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia JAJid CHIIbI TOKA MPHU MapaAIJIETbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, HWAYIIETO 4Yepe3 JIAMIOYKYy, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KIIJ[ nHarpeBarers.
HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJI TMOCTOSHHBIX MArHUTOB TMPU UX OOBEAMHEHUU U
pa3ieiICHUHN.
HccnenoBanre AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJCHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA 1 HaIlpaBJICHUS] TOKA B KaTYIIIKE.
N3yyeHue neicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JIEKTPOIBUATATEIS.
N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
OMNBITH IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMU: UCCIIEIOBAHUE
M3MEHEHUH 3HaYeHUs U HaPABJICHUS] MHIYKIIMOHHOTO TOKa.



9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO ABWKEHHUS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBukeHne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpyXHOCTH. llepnon u yactora oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpyuHIMT CYyNIEpIIO3ULUU CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuia TpeHus: Cuila TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue matepuanbHOl TOukHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTEW U TPAEKTOPUHM JBHKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SBJICHUM, MPOUCXOSAIIMX B CHCTEME OTCuéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KabuHeTa PU3MKU.

3aBUCUMOCTb YCKOPEHHUS T€Ia OT MacChl TeJla U ACHCTBYIOIIEH Ha HETO CHUJIBI.
HabGnronenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUH TETI.

M3meHeHnue Beca Tela Mpu yCKOPEHHOM JBHKECHUH.



[Iepenavya ummyJibca IMpyu B3aUMOJICVCTBUU TEIL.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MPHU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOM SHEprud NpH JABWKEHUU Tella MOJ JEeHCTBUEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JaJIbHEHUIIEro paBHOMEPHOIO JBH)KCHUS
HIapyuKa WIA TEIEKKH.

Omnpenenenue cpeiHEed CKOPOCTH CKOJBXEHUSI OpyCKa WM JBHXKEHHSI IIApUKa I10
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa P PAaBHOYCKOPEHHOM JBHYKEHUU I10 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €clii NMPU PABHOYCKOPEHHOM [BIKEHUM 0€3 HayalbHOMN
CKOPOCTH IYTH OTHOCSTCS Kak psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
POMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbl TPEHHUS CKOJBXEHHSI OT CUJIbl HOPMAaJbHOTO
JTABJICHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOTBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHHMHM Tela IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YOPYTOCTH MPHU MOABbEME Ipy3a C HCIOIb30BAaHHEM
HEMOJBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHU: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJH. IIponosbHble U
NornepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudecKkue BOJIHBI B TBEPAOM TEJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.



Hemoncmpayuu.

HabGnronenue xonedaHuii T€N MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThI U Meproia KoJieOaHUM PYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH NeproAa KoieOaHui MOJBEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHui rpysa, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTb MepuoAa KoJeOaHWd NPYKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomel u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactipoctpanenue ceera. 3atMenusi Connina u Jlynsl. OTpaxenue cBera. [1lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. LCronb30BaHWE MOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTHUYECKUX CBETOBOAAX.



Jluaza. Xom mydeir B JsmH3e. Onruueckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrnueckas cucrema. bims3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpsmonuHerHOEe pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.

OnTryecKui CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLICH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpunuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIyda OT yTJjla MaJCHHUS.
N3yyeHue XxapakTepucTUK U300paKeHus MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTIJIA IPEJIOMIICHHS! CBETOBOIO JIyda OT yIJia MaJIeHUs
Ha IPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (POKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOMpPAIOILEH JTHUH3bI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnwITH IO BOCHPUSITHIO I[BETA MPEAMETOB MPH MX HAOIIOJCHUU Yepe3 I[BETOBBIC
(bUIBTPEL.

Pa3nen 12. KBanroBble IBJICHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u norniomeHne cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsAA0BOIO M MAacCOBOrO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacChl W 3HEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPAJUOAKTUBHBIX HW3JIy4YEHUH HaA JKUBBIE
OpTaHU3MBI.



Hemoncmpayuu.
CrexTpbl U3Ty4YEeHUS U MOTJIOMIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CrnexTp BoJopoaa.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrogenue CrionHbIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

HccnenoBanre TPEKOB: W3MEPEHHE SHEPTMM YACTHUIIBI M0 TOPMO3HOMY TyTH (T10
doTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--00001TAIONTUN MOYIIH IPEIHA3HAYCH JIJIsi CHCTEMAaTHU3aIuH
u  0000IIeHUsT MPEIMETHOrO  COACpXKaHUSA W ONbITa  JEATEIIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BU/IbI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUM TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (PuU3MyecKue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYaroIuecs BBIMONHIIOT 3aJaHUsl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

HCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUJOB
SHEPIuM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbraTe uzydyeHus: pu3NKd Ha ypOBHE OCHOBHOT'O 00I1IeTO 00pa30BaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:
— TPOSIBJICHHE MHTEpeEca K UCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOMN
bu3nUecKoil HayKH;
— [IEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJECHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX TMPUHIMIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIPUSATHE OSCTETUYECKUX KaueCcTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOI0 0JIArONOJIyYHS:
— OCO3HaHHME IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OIINOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3ajJady (B paMKax CEMbH,
00pa30BaTeNbHON OpraHU3alllK, TOpPoJa, Kpasi) TEXHOJOTHYECKOH M COIHMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMINX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHUM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOTHYECKOT0 BOCIIUTAHUA:

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKpYKaIoIIed Cpebl, IJIAaHUPOBAHMUS TOCTYNKOB M OILEHKH HX BO3MOXKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPEIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTHMYECKHUX MpoOJeM MU TyTed Hx
pelieHus;

8) amanTanyMu K H3MEHSIOIMIMMCS YCJIOBHSIM COUMAJIBLHOM W TPHPOIHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bu3nYeCcKol HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4HCie (POpMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
busuky;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTpEeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOBI, O0IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

— OLIEHKa CBOMX JEHUCTBUA C YYETOM BIMSHUSA Ha OKPYXAKOUIYI0 Cpeny,
BO3MOKHBIX TJI00QIbHBIX TTOCICACTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe ocBOoeHMs TporpaMmbl 1O (M3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIICCTBEHHBIM TIpHW3HAK KjIacCU(UKAIIMK, OCHOBAaHMS IS
0000IIIEHNS U CpaBHEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;



BBISIBJISITH PUYMHHO--CIIEACTBEHHBIE CBS3U MPHU U3yUEeHUN (PU3NUECKUX SIBICHUN U
MIPOIIECCOB, JENaTh BBIBOABI C HCIOJIB30BAaHUEM JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEITUYNH;
CaMOCTOATENLHO BBIOMpaATh CHOCOO perieHust y4deOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibcKkue 1eiCTBUSL:
MCII0JIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATENBbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
($u3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SBICHMUS;
OLICHMBAaTh HAa MPUMEHHMOCTh M JOCTOBEPHOCTh WMH(OPMAIIHIO, MOJYYCHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
CaMOCTOSITENILHO  (popMynHpoBaTh 000OIIEHHS U BBIBOABI IO pe3yJbTaTam
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;
POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
Tak)K€ BBIJIBUTATh TMPEANOJIOKEHUS 00 HX pPAa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora c nundopmanueii:
IPUMEHATH Pa3jIMyYHble METObl, MHCTPYMEHTHI U 3alPOChl MPU MOUCKE U O0TOOpE
uH(OpMAIMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW ydeOHOM (usmyeckoit
3a/1aui;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HMHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHMUS;
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMU, AuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1eCTBUA:
B XOJIe¢ OOCYXJIeHHUsS y4eOHOTO MaTepualia, pe3yabTaTOB JIA0OpAaTOPHBIX padOT U
MIPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HaIlCJICHHbIC Ha pEIICHUE 3aJaud M TMOJAep)KaHue OJaroKenaTeIbHOCTH
OOIICHMS,
COIMOCTABJIATh CBOU CYXKJACHUSA C CYXACHUSIMH JAPYTUX YYaCTHHKOB JHAaJIOra,
OOHapyXUBaTh Pa3IM4YUE U CXOACTBO MO3UIIHIA;
BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
nyOJUYHO TMPEACTABISTh PE3YyJIbTaThl BBIIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);
NOHMMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;



OPUHUMATH 1I€TU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €€
JOCTIDKEHUIO:  pacHpefensiTh pojiu, o0O0CyXIaTb MpOLEecChl U Pe3yibTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yjIbTara 10 CBOEMY
HAMpaBJICHUIO U KOOPJIMHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusauus:
BBEISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsAX, TPEOYIOMUX IS
pereHust GU3NIEeCKUX 3HAaHUM;
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0JaX MPUHITHS PeIIeHUN (MHIUBUIYaJbHOE,
MPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );
CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pelieHUs (PU3NYECKON 3a/1auu WU TIIaHa
UCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapruaHThl PEIICHHUI;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluH U TIpe/jiarath IjiaH e€ N3MCHCHHUSI,
OOBSCHATh MPUYMHBI JTIOCTHKEHHUS (HEJOCTIIKEHUSI) PE3yJIbTaTOB JIESITEIIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;
BHOCHUTh KOPPEKTHBBI B JEATCILHOCTH (B TOM YHCIE B XOJ BBIOJTHCHUS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIIOBUSIM;
CTaBUTh ce€0s Ha MECTO JIPYyroro 4YeloBeKa B XOJ€ CIopa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;
NpU3HaBaTh CBOE TPAaBO HAa OMIMOKY TpH peHieHUH (HU3UYECKUX 3a7ad WIA B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuenus B 7 kJjiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHEe W XHMHYECKUE SIBIICHUS, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €AUHMIBI (U3UYECKUX BEJIIUYUH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, >KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PABHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHENHOE),



TPAeKTOPHsI, paBHOAEUCTBYIOIIAsl cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTbB, COOOIAIOIIHNECS COCYABL;

paznuuath sBiIeHUS (aud@dy3usa, TEIIOBOE [BIKEHHUE YAaCTUI[ BEIIECTBA,
paBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE JBUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
T€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpallleHUs, Mepeaaya
JaBJCHUS TBEPABIMHU TEJIaMH, XHUIKOCTAMU M razaMmu, atMoc(epHOe aBliCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKOM HSHEPruu) IO ONUCAHUI0 HX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3WYECKUX SIBICHUU B OKpPYXKaIOIIEM
MUpEe, B TOM uuciie (U3UYECKHUE SIBJICHHUS B MPUPOJEC: MPUMEPHI JBUKECHUS C
Pa3IMUYHBIMUA CKOPOCTSIMU B KMBOM M HEKUBOU IIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
OpUpOJe U TEXHUKE, BIUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE PHIO, phIUard B TeJie YeNOBEKa, IMPU STOM MEPEBOJUTH MPAKTUUECKYIO
3a/1aduy B y4€OHYIO, BBIJICNATH CYIICCTBEHHbIE CBOMCTBA (NpU3HAKU) (HU3UUECKUX
SIBIICHUI;

ONMKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PUIUUECKUE SIBJICHUS, HCIHOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CKOPOCTb, CPEIHSsSI CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Teja, CHJIa
TpeHUs, JaBieHUe (TBEPAOro Tela, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuveckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAasl U IOTEHIMAaJIbHAs SHEPTHUs ), IPU
OMMCAHUM TPABWJIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIIOJIb3YEMbIX BEIWYUH,
uxX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UUYECKYIO BEIMYHMHY C IPYTUMU BEITUYMHAMH, CTPOUTD
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKUE SIBJICHHUS M MPOIIECCHI, HCIOIB3YS
MpaBWiia CIOXKEHUs CUil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumeza, MpaBUJIO paBHOBecUs pblyara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAHEHHs MEXaHWYECKOHM DSHEpPruu, NpU ITOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO--CJIEJICTBEHHbIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOrHYECKUX IIaroB
C onopoi Ha 1—2 u3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3UMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadu B 1—2 JEWCTBUS, WCIOJIB3Ysl 3aKOHBI W (POPMYIIHI,
CBsA3BIBAIOLIME (PU3UYECKHE BEJIMYMHBI: Ha OCHOBE aHajiu3a YCIOBUS 3aJlaud



3alMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUETHI, HAXOUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JIs1 pELICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIINTh HPHU IMOMOLIM (U3NYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSIEMOE IPEIIIOIOKEHUE
(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITHI O HAOMIOACHUIO (U3NYECKUX SIBICHUN WIM (PU3NYECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh NPOBEPSIiEMBbIE MPEAINOJIOKEHUA, COOUpaTh
YCTaHOBKY H3 MPEIJIOKEHHOr0 O0OpYyNOBaHUS, 3alUChIBaTh XOJ ONbITa U
bopMyIUpOBaTH BBIBOBI,

BBIIIOJIHATH MPSAMbBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChI TeNa, 00bEMA, CHIIbI
U TEMIEepaTrypbl C UCHOJIb30BAHUEM AaHAJIOIOBBIX U LHU(PPOBBIX MPHOOPOB,
3alKChIBaTh OKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOIPEUTHOCTH
U3MEPEHUN;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM (3aBUCUMOCTH MYTH pPABHOMEPHO
JOBW)KYILErOCsl Tella OT BPEMEHU IBW)KCHHUS TEJA, CHJIBI TPEHUS CKOJIBXEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOLIAJX CONPHUKOCHOBEHMS TEN, CWIIBI YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMA MOTPYXKEHHOM 4YacTU Tela U OT IJIOTHOCTHU
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUs TEJ, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKEeHHOMY IUIaHy, (UKCHpPOBaTh
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
OpeUIOKEHHBIX Ta0null UM TrpapuKoB, JAenaTh BBIBOJABI 10 pe3yjbTaTam
VCCIICIOBAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BELIECTBA
JKUJKOCTM M TBEPIOIrO Teja, CHJIA TPEHUS CKOJIBKEHHMS, [aBICHUE BO31yXa,
BBITAJIKUBAIOIIAs CWa, JECWCTBYIOIIAas HAa TMOrPYKEHHOE B JKHAKOCTb TENO,
KO(PQUIIMEHT  MOJIE3HOTO  JIEHCTBUS  MPOCTBIX  MEXaHW3MOB),  CJeays
OpeIJIOKEHHOW  MHCTPYKUMHU: TMpPU  BBIMNOJHEHUMH  HU3MEPEHHH  cobupaTh
DKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOW BEJIMYUHBI;
coOmoaTh MpaBuia TEXHUKH Oe30macHoCTH Ipu paboTe ¢ 1a00paTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIMUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAIONIMECs] COCyAbl, OapoMmeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOALIUIHUKH, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKUI IIPECC, MAHOMET], BBICOTOMED, IMMOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMALMI0O O MPHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU ISl OOeCreueHust
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;
OCYULIECTBJISITh OTOOP MCTOYHUKOB MH(popMau B VHTepHETE B COOTBETCTBUU C
3aJaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCS 3HAHUM MU IyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOI;
UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3UYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MaTE€pPUAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOILIEHHUS HAa OCHOBE
2—3 UCTOYHHUKOB HH(POpPMAIH (PUZNIECKOTO COIEePKaHUs, B TOM YHCIIE MyOINIHO
Jenatb KpaTKue COOOIIEHHMsI O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
MCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BaTh HW3YUYCHHBIN IOHSITUHWHBINA
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
OpU  BBINOJHEHUM YYEOHBIX IMPOEKTOB U  HUCCIEJOBAaHMM  paclpeieniTh
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
JEATENIbHOCTh  I'PYIIBI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBAsE MHEHUE OKPYKAIOILUX.

K koniy o0yuenus B 8 kijiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperatHble COCTOSIHHS BEIIECTBA, KPUCTAJUIMYECKUE U amMOpQHBIE
TeJla, HACBIIIECHHBIM M HEHACBIIICHHBIM Iap, BIAXKHOCTH BO3AYyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEINIOBOM JBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUECKUM 3apsi,
IEKTPUYECKOE T10JIE, TPOBOJHUKU U JHUDJIEKTPUKH, TIOCTOSHHBIN AJIEKTPUYECKUI
TOK, MATHUTHOE T0JIE;
pasnuyarh SIBJIEHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEepeaayda, TEMIOBOe
paBHOBECHE, CMAYMBAHWE, KaIlMJUISIPHBIE SBIICHMS, HUCIIAPEHHE, KOHACHCALWs,
IUIaBJICHUE, KpHUCTauIM3auus  (OTBEpACBAaHUE), KWUIIEHHE, TeIulonepeaaya



(TemIonpOBOHOCTb, KOHBEKLUS, U3ITy4YEHHUE), AIEKTPHU3ALUS TeN,
B3aMMOJICUCTBHE 3apAJIOB, JEUCTBHS ANEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICUCTBUE MAarHUTOB, J€HCTBUE MArHUTHOIO IMOJISI HA MPOBOAHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYXKaIOIIEeM
MUpE, B TOM YHUCIIe (pU3HUECKUE SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKCHHE U
KalWUISIPHBIC SBJICHHUS B NPUPOJE, KPUCTAIUIBI B IpUpoze, usnydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SBJICHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMid, Aperd MOoar0COoB, POJIb MArHUTHOTO MOJIS ISl )KM3HU Ha
3emiie, MOJSPHOE CHUSHHE, MPU STOM NEPEBOAUTH MPAKTHYECKYIO 3aJady B
yueOHY0, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3YyUYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nueckue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, YJAEJIbHAs TEIJIOEMKOCTh BEIIECTBa, yJEJIbHAas TEIIOTa IUIABJICHHUS,
ylIenabHas TEIJIoTa NapooOpa3oBaHMs, YJIENbHAas TEIUIOTa CropaHus TOIUINBA,
KOA(p(GUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAaIIMHBI, OTHOCHUTEJbHAs
BJIQXXHOCTh BO3JYyXa, DJIEKTPUYECKHMM 3apsii, CHJIa TOKA, DJJIEKTPUUYECKOE
HaIpsHKEeHUE, COMPOTUBIIEHUE MPOBOJHUKA, YAECIbHOE CONPOTHBIICHHE BEILECTBA,
paboTa M MOILIHOCTh JJEKTPUYECKOTO TOKa), NpH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHHUS U
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3NYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH I'paUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUH CTPOEHUS BEUIECTBA,
IPUHIUI CYNEPIIO3ULNN NoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsaa, 3akoH Oma Juid ydacTka 1enu, 3akoH J[xoymns—JIeHna, 3akoH coXpaHeHus
HHEPrUu, IPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMHCHIBATH €TO0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATH (PU3MUECKHE MPOLECCHl M CBOICTBA TN, B TOM YHUCJIE U B KOHTEKCTE
CUTYaLH IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 TOTMYECKHUX IIaroB
c omopoil Ha 1-2 W3y4yeHHBIX CBOMCTBA (DU3MYECKUX SBJICHUH, (U3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemiath pacu€THble 3aJayd B 2—3 AEHCTBUS, MCIONB3Yyd 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3alliChIBaTh KPATKOE YCJIOBHE, BBISBIATH HENOCTATOK JAHHBIX JUIsI PELIECHUsS



3aJauM, BHIOMpATh 3aKOHBI U (OopMynbl, HeoOXOoAMMBbIE i €€ pelieHus,
IPOBOAUTDH PAacUEThl U CPABHUBATH MOJyUCHHOE 3HAYCHUE (PU3MUECKON BEIMYMHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIM (PU3HMUECKHX
METO/IOB, HCHOJNBb3ys ONHCAHHE UCCIENIOBAHUS, BBIICIATH MPOBEPSEMOE
IPEAINOJIOKEHNE, OUEHUBATh MPABWIBHOCTh MOPSAAKAa NPOBEIECHUS HCCIEIOBAaHNUA,
JieaTh BbIBOJIBI;

MPOBOJUTH ONBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpOLIECCa OCTBIBAHWS M HarpeBaHUs IpH
U3Jy4eHUH OT LIBETa H3IydYarolmen (MOorIonarmei) MoBEepXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN MOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOrO0 000pydoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

BBIIIOJIHATh IPSMBIE W3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAYKHOCTH
BO3JlyXa, CUJIbl TOKA, HAIPSHKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C Y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (DU3UYECKON BETUYMHBI OT JAPYTOM
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUNl  (3aBUCUMOCTH  COIPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYEeHHS] M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHUs Ha NPOBOAHUKE, HCCIECJOBAHUE IIOCIENAOBATEIBHOIO H
NapaJyIeIbHOTO  COEJUHEHUH NPOBOJHUKOB): IJJAHUPOBATh MCCIIEJOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMOJIHATH MU3MEPEHUS, ClIeysl MPEJIO)KEHHOMY IUIaHy,
(buUKCHUpOBaTh Pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOIUI[ U rpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpeHHs  (PU3MYECKUX  BeIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMsI, COOMpPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHeAysd TMpEMJIOKEHHOW WHCTPYKIMU, W BBIYKHCIATH 3HAUYECHUE
BEJINYMHBL;

coOmoaTh mpaBuia TEXHUKH Oe30macHoCTH mpu paboTe ¢ 1ab0paTOpHBIM
000pyIOBaHUEM;



XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OmKcaHus (B TOM YHCIIEC: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETpP, BOJBTMETP, CUETUUK DIICKTPHUUCCKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeNbHbIC SJIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOBUTATENb
MOCTOSTHHOTO TOKA), WCIIONB3ys 3HAHUS O CBOMCTBAX (DU3UYECKUX SIBICHUA U
HE0O0X0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTETbHBIE MPUOOPHI TI0
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETpP, JIBUTaTelb BHYTPEHHETO CroOpaHus, 3JIEKTPOCKOIL,
peoCTaT), COCTaBJISITH CXEMbl JJICKTPUUYECKUX IIEMeW C TMOCIeI0BATeIbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAUEHUS
AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPAKTUYECKOro
UCIIOJB30BaHus (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JisI 0OecTieUeHUs
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMM,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKPY>KAIOIIEH CPEE;
OCYIIECTBJIATh MOUCK MHpopMaImu ¢Gu3nueckoro cojepkanus B MHTEpHeTe, Ha
OCHOBE MMCIOIIMXCS 3HAHWN M MyTEM CPAaBHEHHS JIOMOJHUTEIBHBIX MCTOYHHUKOB
BBIICIIATh MHMOPMAITUIO, KOTOpas SBISETCS MPOTUBOPEYMBON HIIM MOXKET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TIPU  BBIMOJHEHUW YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIC COOOIIEHUs, 00001Ias
uHOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3WYECKOTO COJACpIKAHUSA, B TOM
qyucje MyOJIUYHO MPEACTABIATh PE3YIbTaThl MPOEKTHOW WIIM HMCCIIEI0BATEIHCKON
NESTEIIbHOCTH, TMPU 3TOM TPAMOTHO HCIIOJIb30BaTh HW3YYEHHBIM TOHSITUWHBIN
amnmnapar Kypca (U3MKHu, COMPOBOXK/ATh BRICTYIIJICHUE MPE3EHTAIUEH;
IPU BBHITIOJIHEHWN YYEOHBIX MPOEKTOB M MCCIIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYIE B COOTBETCTBUM C TIOCTABICHHBIMU
3a/lauaMu, CJICAUTHh 3a BBHITIOJHEHUWEM IUIaHA JIEUCTBUUA W KOPPEKTHPOBATH €TO,
aJICKBaTHO OLIEHMBATb COOCTBEHHBIN BKJIAJ B JI€ATE€IbHOCTD IPYIIIbI, BHICTPAUBATH
KOMMYHUKATHBHOE  B3aWMOJICHCTBHUE, TMPOSBISS  TOTOBHOCTH  paspemniaTh
KOH(JIUKTHI.

K xonIy 00yuenus B 9 kijiacce nmpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCYETA, MaTepuajbHas TOYKA, TPACKTOPUS,
OTHOCHTENFHOCTh ~ MEXaHWYEeCKOro  ABWXKeHHs, jAedopmanus  (ympyras,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
NEPErpy3KH, UEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSKECTU TBEPIOTO
T€la, PAaBHOBECUE, MEXAHWYECKHE KOJEOAHWS M BOJHBI, 3BYK, HUH(QPA3BYK U
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPBI HCITYCKaHUS M TOTJIOMICHUS, albda-,
OeTa- ¥ raMMa-u3J1y4eHHUs, U30TOIIbI, SJIEPHAsI SHEPTETUKA;

pasnuyath siBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSIMOJIMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHENHOE JBUKEHHE, CBOOOJHOE MaJeHUue Tel,
PaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aHMMOJCHCTBHUE TE€JI, PEAKTHUBHOE
JBUKEHUE, KOJIeOATeNbHOE ABMKEHHUE (3aTyXalOIIKE U BbIHYK/ICHHbIE KOJIOaHus),
pPE30HaHC, BOJIHOBOE  JBHWJKEHHE, OTpPaXCHHE  3ByKa, MPSAMOJMHENHOE
pacnpocTpaHeHue, OTPAKEHHWE M IPEJIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’KEHUE CBETA, PA3JI0KEHUE OEJIOr0 CBETA B CIIEKTP U CIOKEHUE CHEKTPAIbHBIX
LBETOB, JUCIEPCHsl CBETa, ECTECTBEHHAs pPaJuOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHeKTpa M3JIy4CHHs) N0 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3HMUECKOE SIBJICHHE;

pacro3HaBaTh MNPOSBICHUE H3YYEHHBIX (DU3MUECKHUX SIBICHUH B OKpYKaIOILEM
Mupe (B TOM uucie (U3UYECKUE SIBICHUS B MPUPOAE: NPWIMBBI U OTJIMBBI,
nBkeHne 1aHeT CoOJHEYHOW CHCTEMbl, PEAaKTHUBHOE JIBXKEHHME O KHMBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe
JeHCTBUE BUIAMMOIO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO M3IY4YEHHIH,
€CTECTBEHHBIN PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3IYyYEHUU Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMIA;

ONMKCHIBATh M3YYECHHbIE CBOMCTBA Tel M (U3MYECKUE SIBICHUS, HCIOJIb3YS
bu3nyeckue BeNMYMHBI (CpEHSIE W  MIHOBEHHAas CKOPOCTh Tella IpH
HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, NepeMEIEHUE, MyTh, YIJI0OBas CKOPOCTH,
CHJIa TpEHUs, Cuja yNPYyrocTH, CUila TSKECTH, YCKOPEHHE CBOOOAHOTO IMaJieHus,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEeXaHHueckas padoTa M MOUIHOCTH,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJl MOBEPXHOCTHIO  3EMIIH,
NOTEHLUANbHASI JHEPrusi C)KATOM MpPYKUHBbI, KUHETUYECKAas SHEPIUs, IOJIHas
MEXaHUYECKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCThb CBETA, MOKA3aTEb MPEJIOMIIEHUS CPEIbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEIMYUH,
000O3HaUYeHHUs W €IUHULIBl (U3MYECKUX BEJIWYUH, HAXOAUTh (OpMyIbl,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MYCCKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl DHEPruM, 3aKOH BCEMHUPHOTO TATOTEHHUS, IPUHIHUII
CYNEpIIO3ULIMA CHWJI, TPUHIMI OTHOCUTENbHOCTH ['anmunesi, 3axoHbsl HbiOTOHA,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS U TIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOI0 W MACCOBOTO YHCEN TIPH SACPHBIX PEAKIHAX, TIPH dTOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTHUYeCKOe
BBIPAKEHUE;

OOBSCHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBISBISATh MPUIMHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHH),
WCITOJIB3YsI 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (DU3MUCCKIEC BETUIHHBI: HA OCHOBE
aHaNWM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelIeHus, MPOBOJIUTH PAaCcU€Thl W OILEHUBATh PEATUCTHYHOCTH IOJYYEHHOTO
3HaYCHUS (PU3NIECKON BETUINHEL;

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEHIUTh TPH MOMOIIM (BU3HUECKHUX
METOJ/IOB, HCTOJNB3Yysl OINHCAHWE UCCIENOBAaHUS, BBIICISATH MPOBEPSEMOE
MPEANOJIOKEHNE, OIIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIHTATHl HAOIOACHUI U OIBITOB;
MIPOBOJIUTH OMBITHI MO HAOMIOAEHUI0 (U3MYCCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HpOTOHA, 3aKOHA COXPAaHECHMS YHEPTHH,
3aBUCUMOCTH Tepuojia KojeOaHWil TPYKUHHOTO MasTHUKAa OT MacChl Tpy3a H
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOAHUH,
PSAMOJIMHEHHOE PacIpOCTpaHEHHWE CBETa, Pa3jio’KeHHE OEIOro CBETa B CIEKTD,
U3YUCHUE CBOMCTB HM300pa)KCHUS B TUIOCKOM 3€pKalie M CBOWCTB HM300pakKCHUS
npeaMeTa B coOuparomiell JuH3e, HAONIOJCHUE CIUIONIHBIX H JIMHEWYaThIX
CIIEKTPOB H3JIYYCHHs): CAMOCTOATEILHO COOMpaTh YCTAHOBKY W3 W30BITOYHOTO
Habopa 000pyI0BaHNsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MPOBOJUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSMbBIX U3MEPEHUH, ONpeaeiss cpeaHee
3HAUYCHUE W3MEPSIeMON BEIMYMHBI ((DOKYCHOE PACCTOSTHUE COOMpPAIOIIEH JIMH3HI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHMS (M3MEPHUTEIIBHOTO TPUO0Pa);
MPOBOJUTh  HWCCJCNOBAHME  3aBUCHMOCTEH  (U3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHU IpHU



PaBHOYCKOPEHHOM JIBIDKEHHUM 0€3 HadyadbHOM CKOpPOCTH, MNepuoaa KoJeObaHui
MaTE€MaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHus M yria MOpeJOMJIEHHs OT yrjia MaJeHusd): IJIaHUPOBAThH
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJIyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOIUL U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOPEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHUE CBOOOJHOIO
NajeHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TPEHUS  CKOJIbKEHU,
MeXaHW4yeckas paboTra W  MOIIHOCTh, 4YacToTa UM Mepuoj  KosieOaHui
MaTEMaTUYeCKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia coOuparomei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJHATD U3MEPEHUS, CIELYSI IPEIIIOKEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3ianyaTh OCHOBHbBIE MMPU3HAKU M3YyUEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUYKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI MCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIETb aTOMHOTIO SJ1pa;
XapaKTEepPU30BaTh MPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM 4YHUCJE: CHUAOMETP, NATUYUKU
NIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPAKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucCmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SIBIICHUU W
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peueHnn y4yeOHO--TIPaKTUYECKUX 3a/lay, ONTUYECKHE CXEMbI MJisi IMOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieHt JIMH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh MHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM DKOJOTHYECKOrO TOBEACHHS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIATh MOMCK HH(pOpManmu ¢usndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYIUPYSl MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeICHHS
JIOCTOBEPHOCTH TOJIy4€HHON HMH(OpPMAIMM HAa OCHOBE MMEIOIIMXCS 3HAHUU H
JIOTIOJIHUTEIbHBIX HCTOUHUKOB;



UCIONB30BaTh TMPU BBHIMOJHEHUHM YYEOHBIX 33JaHUNA  HAYYHO--TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(pOpMaIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
NPEACTABIATh PE3YNbTATHl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM I'PaMOTHO MCIOJIb30BATh U3yUYCHHBIN MOHATUIHBIA aIapaT u3y4aeMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero OGHTPOJII)HLIC p6aKanec1me odpa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Dusnka - HayKa 0 NPUPOJC 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2
1.2 DH3MUCCKUE BEUHHEL 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 0 https://m.edsoo.ru/7f416194
Hroro no pasueny 6
Pa3znea 2. [lepBoHavaibHbIE CBeJIE€HUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
21 CTpoeHue peilecTsa ! 0 ! https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnmnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro 1o pazueny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
31 MeXaHIeckoe IBIDKCHHE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macea, n10THOCTS 4 0 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
14 1 2
3.3 Cra. Buer cun https://m.eds00.ru/7f416194
Hroro no pazneny 21



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

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 1 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuaKocTu > 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe nasneHue 0 ! https://m.edso00.ru/7f416194
44 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmorexa [IOK
51 Pabora i momocTS 3 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanm3mb! > . https://m.edso00.ru/7f416194
bubmuorexa [JOK
53 Mexanuteckas sHeprus 4 0 https://m.eds00.ru/7f416194
Htoro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. TenoBble siBjaeHusI
. bu6mmoreka [IOK
1.1 CTpocHue 1 cBOCTBA BelleCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenosbie nporiecc! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJICHUS
21 DINeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' HX B3aMMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIH IEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MaruuThbIe sB1CHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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 KVIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ueckoe IBMKEHHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIHMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
2 1
12 Bsaumonetictaue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1
13 3aKoubt coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA M BOJHBI
bubmuorexa [JOK
7
2.1 Mexanmieckne koseoanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
: . 8 1
2.2 Mexanmieckne BOMHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nes 3. DjeKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE 1 6 0 ) bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Paznen 4. CBeToBbIE ABJIEHUS
bu6mmorexa [IOK
6 0 2
4.1 3aKOHBI paclPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenue 6eoro cBeTa B CIEKTP 3 0 2 bubmiorexa HOK

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



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

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue 1 TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOI'O s/1pa 6 1 Eﬁfﬁ?ﬁgﬁﬁ f412426
53 | Sacpusic peakun 7 D | g imedsooruritadss
Hroro mo paszerny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnuorexa [JOK
Kypca ¢usnku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Kourposbubie, Ilpakruueckue
n/m P Bcero 5 P pﬁ o0pa3oBaTte/ibHbIE
a0oThI abdoThI
paoo pabo pecypcbl

1 ®dusuka — HayKa o npupoje. ABieHus
IPUPOJIBI
Ou3nyecKue sIBICHUS
Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl"

5 Meroasl HaydHOrO 1o3HaHus. Onucanue bu6nmorexa LIOK
(bU3HYECKUX SIBJICHUHN C IIOMOIIBIO0 MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

5 JTAIBbHOCTH MOJETA IapUKa, MYIEHHOTO 1
TOPU30HTANILHO, TEM Oo0JIbllIe, UeM Oosblle
BBICOTA ITycKa"

7 Crpoenue BemecTBa. ONBITHI, JOKA3bIBAIOIINE bu6nmorexa LIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK

8 JIB>KeHUE YacTHI] BEIIECTBA , 1

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoanue «OTMbITHI 11O 1
HAOIIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

bubnmnoreka [JOK
11 O6o06menue mo pazaeny «lleppoHavanbHbIC _ 1
https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIECTBA
12 Mexanunueckoe nBuxxeHue. PaBHomepHoe u bu6muoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HEpPaBHOMEPHOE JIBUKECHUE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAHUITEI CKOPOCTH BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0a079c
14 PacueT nyT 1 BpeMeHH JIBHIKCHHS BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ]ﬁg&?;r?]?:é(szggﬁmouo
16 [LnorHOCTH BemecTBa. Pacuer maccel u bubmuorexa [JOK
o0bema Tesa 1o ero MIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.1. pabora «Ornpenenenue
IUIOTHOCTHU TBEPJIOTO TETIa
18 Pemenue 3agau mo teme "I1oTHOCTH bubnuoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuita ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsoKeHHs (edopmariim)
MPYKUHBI OT MPHIIOKEHHOMN CHUITBD)
21 [[SIBnenue TsroTenus. Cuia TSKECTH
| ey ke e e Busorea 101
A https://m.edsoo.ru/ff0al1778
23 Cwita TSKeCTH Ha JPYTHX IJIaHeTax. bubnnorexa [JOK
Pu3nuecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuit. JluHamomeTp E&?ﬁr?}?:é{siggllffmal&c
25 Bec Tena. HeBecomocTh E&?ﬁ;ﬁ;&gﬁlﬁfoﬂ?m
2 CJ‘IO)IieHI/Ie JIBXX CHI, Hal'ipaBJ'IeHHBIX o BI/I6J'.II/IOTeKa 1HOK
OJIHOU ITpsIMOM. PaBHOECHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo reme "PaBHonelicTByromas

"

CHIJI



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

8 Cwiia TpeHust u e€ Bubl. TpeHue B IpUpPOe U bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «M3yueHue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnmnoreka HOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemenue 3aau Ha onpezaeneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3anay no Temam: «Bec Tenay,

31 «['padmueckoe n3odpaxenue cuiny, «Cuib, BH6J_IHOTeKa HOK
«PaBHOJCHCTBYIOI@s CHIT https://m.edsoo.ru/ff0alde0
KonTponbhas pabota no remam:

30 «Mexannueckoe aBxKeHue», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n300pakeHune crn, «CHIb»

33 Hasnenue. CriocoObl yMEHbIICHUS U Bbu6moteka [JOK
YBEJIMUCHHUS JABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHMS ra3a bubnnorexa [JOK
0T 00béMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPABIMHU TEIAMH, bubnmorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTH U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3anau 1o reme «JlapieHue B bubmmoteka IIOK
JKUJKOCTH U Taze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK

38 Coobmaiomuecs cocy ! https://m.edsoo.ru/ff0a2970

39 ['unpaBiyaeckuii mpecc BH6J_1HOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBO )KHUIKOCTHBIN HACOC

41 ATmocdepa 3eMiIH U IpUYUHBL €€ bu6muoreka [IOK

CYIIECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a
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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
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bubnunorexa LIOK

42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
N3mepenue armocdeproro gaBieHus. OnbIT bubnmnoreka HOK
43 -
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTr0 JaBICHUS OT bubmmoreka [JOK
BBICOTBI HaJl YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
bapometp-anepouna. ATMocdepHoe naBIeHUE bubmmotexa LIOK
45 -
Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3amad mo reme " AtMochepHoe
naBieHue"
47 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnnoreka [JOK
B HUX T€JIO. ApXUMeJIOBa CHJIa https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabora «OrnpeneneHue
48 BLITaJI'I)KI/IBI;I-OH_[epﬁ CHJIBI z[eff)CTIlls FOLIIEHA Ha Bubmmorexa LIOK
’ y https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKEHHOE B JKUJKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tejla B bubnunoreka LIOK
BOJI€ OT 00bEMa MOTPYKEHHOW B KUAKOCTh https://m.edsoo.ru/ff0a3514
YACTH TeJIa»
bubmmoteka IIOK
S0 lnapatue en https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U
omnpeneneHue e€ rpy30noIb-EMHOCTH"
Pemenue 3amnay no temam: «IlnaBanue cynos.
52 Bo3 OHJ'IaIliaHI/Ie» «J/laBreHue TBe LIiHTen Bubmorexa LIOK
FLYyXOTLT ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 Kontponbnas pabora mo teme «JlaBnenue
TBEPBIX TN, KUAKOCTEH U ra30B»
bu6nunorexa LIOK
>4 Mexammecias pabora https://m.edsoo.ru/ff0a3f82
55 Momuocts. EquHuner MOIMHOCTH but6mmoreka [IOK
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https://m.edsoo.ru/ff0a3f82

VYpoxk-uccinenoanue "Pacyét MOITHOCTH,

56 . "« 1
pa3BUBaeMoOi IpH MoaAbEME 10 JecTHULE"
57 IIpoctsie MexaHnu3mel. Peryar. PaBHoBecue
CHUJI Ha pblyare
Pervaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopaTopHas aéOTa «}I’/ICCJ'II;Z[I())BaHI/IC 0.5 Bubmmorexa HOK
PATOPHasi p ' https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS PhIYara
59 Pemenue 3a1a4 1o teme «Y clIOBUA bubnuorexa [{OK
pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesznoro neicTBus
60 MexaHu3ma. Jlaboparopnas pabora 0.5
«M3mepenne KIIJl HAKJIOHHOM IIJIOCKOCTHU
61 Pentenne 3amau mo reme "Padora, MOIIIHOCTD, bubnunoreka LIOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MOTEHIAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHHs] MEXaHNYEeCKON YHEPTHH bubmmorexa LIOK
P p https://m.edsoo0.ru/ff0a4360
YPOK-IKCIIEpUMEHT 110 TEME
"JKCIEpUMEHTAIIBHOE OIIPEIEIICHHE
64 W3MEHEHUST KUHETUYECKON U MOTEHIINAILHOMN 1
SHEPTUU MPYU CKATHIBAHUH TeJa 10 HAKIOHHOM
MJIOCKOCTH"
65 KonTponbnas pabota nmo teme «Pabota u
MOIIIHOCTb. DHEPTHUS»
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnuoreka [IOK
66 n n .
MexaHndeckoe IBIKEHHE https://m.edsoo.ru/ff0adee6
67 PesepBHelit ypok. Pabora ¢ TekcTamu 1o Teme bubnuoreka [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme

"Pabora. MomHocTh. JHeprus"
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8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudgponbie
Tema ypoka
n/n yp Beero KOﬁHTpOHbeIe l'[p6aKanec1me oBpazoBaTeIbHEIe
padoThI padoThI pecypesI
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TeOpUHr U UX OgbITﬁbIe 1 bubmorexa LIOK
p https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubnuorexa [JOK
3 . 1
COCTOSIHU BEUIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIECTBA Ha 1
OCHOBE TOJIOKEHUN MOJIEKYISPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHbie Tena 1 bubmiorexa HOK
p P https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnmnoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmorexa LIOK
p P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHUIL
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
1
10 Buael Tenonepenasu https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTruueckoe
11 I/I(E)HOJ'II)SOE;HFI)/IG fennoml,)lx CBOICTB BEIIECTB U 1 1 brbmorexa LIOK
\ https://m.edsoo.ru/ff0a65c0
MaTEepUaJIoB B LIETSX dSHEProcOepekeHus
12 KomnuectBo TemnoTel. Y nenpHast 1 bu6nmoreka [JOK



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
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https://m.edsoo.ru/ff0a65c0

TEILNIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeH#e TeruioBoro 6ananca. TemmooOmMeH bubnunoreka [HOK
Y TEIIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 ;IBnelfnﬂ TIC)HHOCI))6MeHa npu CMIC[IHI/IBaHI/II/I buGmuorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeld BOJIBI
Pacuer konmuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUTsl HAarpeBaHusl TeJla U BbIICISIEMOTr0 UM MPU
OXJIKICHUU
Jlaboparopuas pabota "Onpenenenue bubnuorexa [JOK
16 > " .
YAEIbHOM TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y AeiabHas TeIioTa bu6mmoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUTMYECKHUX lign VY enpHas TeminoTa bubmnorexa LIOK
p thde https://m.edsoo.ru/ff0a71d2
TUJTaBJICHUS
Jlaboparopnas pabota "OnpeneneHue bubnuorexa [JOK
19 -~ " .
YAEIbHOM TEIUIOTHI TUIaBIEHUS JIbJIA https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3zoBaHUs U KOHJEHCAIIUH. bubnnoreka [JOK
21 .
3aBUCUMOCTB TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO TaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
22 "Onpenenenune gﬁocnmnb};oﬁinamfmﬂn bubmmorexa LIOK
pedl N https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenuie 3ana4 Ha onpeseneHne BIaKHOCTH
BO3yXa
[TpuHIMIIBI paOOTHI TEMJIOBBIX ABUTATENEH.
24 [TapoBast TypOuHa. J[Burarens BHyTpEeHHETO

CTOpaHMsI



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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https://m.edsoo.ru/ff0a72fe
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o5 KII/ TermoBoro nBurarens. Tennosbie bubnnoreka [HOK
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHsI U MIPEBPALCHHS SHEPTUHU B
TEIUIOBBIX IpoIleccax
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe

27 "Tézll'IJIOBBIe ﬁBHeHP;[Hp I/I3MeHeI;me arperaTHbix bubmnorexa LIOK

. - P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BelllecTBa
KonTponbnas pabota o Teme "TermoBsie
28 }IBJ'IeIfI/I}I I/I3M£H6HI/IC arperaTtHbIX COCTOSTHUI bubmorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanus Ten. [[Ba posia aIeKTpUIecKux
3apsI0B

30 Ypok-uccienoBanue "IIEKTpU3AIMS TEI
WHJYKIWEW U IIPU CONPUKOCHOBEHHUH"

31 B3aumoeiicTBre 3apssKeHHBIX TEl. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnojie. HampsskeHHOCTD

32 DIIEKT queCKoro o, IT I/II)HIII/IH Bubumorexa [IOK

P P . https://m.edsoo.ru/ff0a8ala
CYNEPIIO3UIINH SJIEKTPUUECKHUX MOJIeH
33 Hocutenu snektpuyueckux 3apsjios.
DOneMeHTapHbIi 3apsa. CTpoeHue aToma

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnoreka [JOK
COXpaHEHUs DIEKTPUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3ana4 Ha IpMMEHEHUE CBOMCTB bubnnoreka [JOK
AJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBHS €T0

36 c echOBaHI/ISI I/ICT(})/'—IHI/IKI/I IIEKTPUIECKOTO bubmorexa LIOK

ym ) p https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenosanue "Jleiicteue

QJICKTPHUYICCKOI'O I10JIA Ha ITPOBOJAHUKH U
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JUDJIEKTPUKH"

39 DNEeKTPUUYECKUM TOK B METAJLJIaX, KUJIKOCTAX bubnunoreka [HOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas Uenb U €€ COCTaBHbIC YaCTH
Cuna toxka. JlabopaTopHas pabora bubnunoreka [HOK
41 " " 05
M3Mepenne u peryampoBaHue CHIIbl TOKa https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. Boibtmerp.
42 JIa6o Ia)tTo Has a60FT)a "Usmepenue u P 0.5 buGmnorexa LIOK
PATOPHaA p P ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HAPSKCHUS
ConpoTHuBieHHE TPOBOAHUKA. Y IEJIbHOE bubnuoreka [IOK
43 .
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
ANEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA bubnuorexa [JOK
44 1
OT €r0 JUIMHBI, TUIOLIA/IN MTOMIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus U matepuaia
3aBUCHMOCTD CHJIbI TOKA OT HAIPSHKCHHUS. bubnuorexa [JOK
45 .
3akoH OMa 1l yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas pabota "HccrnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3 1 bubnnoreka [JOK
pEe3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nucTope”
47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEJIMHEHHS IPOBOJHUKOB
Jlaboparopnast pabota "IIpoBepka mpaBuia
48 CJIO’KEHUS HANPSLDKEHUU TTPU 1 bubnuotexa [JOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
49 JUISt cinm I;OKaIr)I U Ta aJIJP;eJlLEIOM ’ 1 bubmorexa LIOK
P p " https://m.edsoo.ru/ff0aadle
COCJIMHEHHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha npuMeHeHMe 3akoHa OMa bubnnorexka [JOK

AJIA PA3JIMYHOIr0 COCAMHEHUA ITIPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTta u MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnnoreka [HOK
3akoH J[xxoyins-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaboparopHas padota "Omnpenenenne paboThl 1 bubnmoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuYecKue Henu U MOTpeOuTenu
53 AJIEKTPHUECKON YHEpTruu B ObITy. KopoTkoe ESSSFZI;T:ci%CL)IrOu/IISanbGGO
3aMbIKaHUE T '
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
54 "DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tena U bubnnoreka [JOK
ux B3auMoaercTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
55 "DyeKTpuUecKue 3apsabl. 3apsLKEHHbBIE Tela U bubnnoreka [JOK
ux B3auMoaercTBusa. I1oCcTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUN TOK"
56 ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHC
57 Ypok-uccnenosanue "M3ydenne nonei 1 bubnnorexa [HOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE Tojie. MarHuTHOE T10JIe 3eMITH U bubmuorexa [JOK
€ro 3HaueHue I >KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHoOE 1moje
petred bu6mmorexa [IOK
59 3IEKTPUUYECKOTO ToKa MaruuTHoe nose https://m.edsoo.ru/ffoacld?
KATYIIKH C TOKOM T '
[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE.
60 Hap60paT0pHaﬂ pa6(FTa "N3ydyeHne neicTBus 0.5 bubmiorexa HOK
' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM" :
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonws3oBanne >neKTpoABUTATENICH B
KTPOA bubnmoreka [JOK
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE. https://m.edsoo.ru/ff0ac86e
JlaGoparopHas padota "KoHcTpynpoBaHue u — '
u3ydeHue paboThl AJIeKTpoiBUraTens"
62 OmnbiTel Dapanes. 3aKOH AIEKTPOMArHUTHOM
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neaykuuu. [Ipasumno Jlenna

Onekrporerepatop. CriocoOb! MOTydeHUS

63 ANEKTPUYECKOIN SHEPTruu. DNEKTPOCTAHIIUU HA 1
B0O300HOBJIISIEMBIX HCTOYHUKAX SHEPTHH

64 [ToaroroBka Kk KOHTPOJLHOM paboTe MO TeEMe 1
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS"

65 KontposbHas paboTa mo teme 1 bubnnoreka [HOK
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0ach14
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe bubnuoreka [IOK

66 n n 1 .

TenuoBble sIBICHUS https://m.edsoo.ru/ff0acc5e
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe bubnuoreka [IOK

67 " - . " 1 :

[TocTOAHHBIN NEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6

68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1
"MarHuTHbI€ sIBJIeHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 145
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9 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
Ne undgpoBbie
T
u/n eMa ypoka Beero KOﬁHTpOJIbeIe HpﬁaKTuquKne 0Gpa3oBaTETbHbIC
padoTsI padoTsI pecypesI
1 Mexannueckoe aBuxkeHnue. MarepuanbHast 1
TOUYKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBUJKECHHE. Y CKOpEHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHs. I'paduk 1
CKOPOCTH
JlaGopaTtopHast pabora "Onpeznenenue
7 CKO peHI/ISII) TeJ‘If pH aBHopcio EHHOM 1 1 bubmorexa LIOK
YEKOP PH PABHOYCKOPCHHO https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKJIIOHHOM TIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHWE TTO OKPYKHOCTH.
9 ITepuon 5 IJaCTHOTa 00 ameHI/IﬂpJ}gI(HeﬁHaﬁ u 1 bubmorexa LOK
p p ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 lenTpOocTpeMUTENBHOE YCKOPEHUE 1
. bubmuorexa [JOK
1
11 IIepssiit 3akoH Hprorona. Bektop cuiibl https://m.eds00.ru/ff0ae612
12 Bropoii 3akon Herorona. PasHoxelicTByromas 1 bubnnoreka [JOK

cHJia

https://m.edsoo.ru/ff0ae72a
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bubmuorexa [JOK

13 Tperuii 3akoH Herorona. Cynepro3unus cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3aga4 Ha TPpUMEHEHUE 3aKOHOB bubnnoreka [HOK
Herotona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
JlaboparopHas padota «Onpenenenue bubnmoreka [JOK
17 .
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUs» Eubmorexa IIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
K03 pHIIMEeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pewenue 3anau no reme "3akonbl HeroToHA. bubnuorexa [JOK
Cuna ynpyroctu. Cuna tperust" https://m.edsoo.ru/ff0afb8e
29 Cuuia TSKeCTU U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cucrema). ['amaktuxu"
24 Pemenue 3agau no teme "Cuina TSHKECTH U bu6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuueckas ckopocTs. HeBecoMocTb bubnuoreka [IOK
U IIEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOM TOUYKH.
AbcomoTHO TBEpOE Teno. PaBHOBecHe bubnnorexka [JOK
26 R NS .
TBEPJOTO TeJIA C 3aKPETUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpalleHus
27 MowmeHnT cuisl. LleHTp TsKeCTH
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Pemenne 3aga4q mo reme "MOMEHT CHJIBL.

bu6mmoreka [IOK

28 Ientp Tsxectn" https://m.edsoo.ru/ff0b02b4
29| "Mexammeeroe tmmene. Bamioseicrmne BuGmorexa LIOK
rer” https://m.edsoo.ru/ff0b0408
30 KonTtponpHas padora no Teme "Mexanudeckoe bubnuoreka [IOK
nemxenue. Bzaumonencraue tea" https://m.edsoo.ru/ffOb06ec
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpZHeHI/I}I I/IMnynLZa. Ynupyroe u Heynpyroe EH@_IHOTeKa LOK
B3AMMOICHCTBHE ttps://m.edsoo.ru/ff0b07fa
30 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnnoreka [JOK
uMItTynbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koudepennus "PeakTuBHOE ABIKEHHE B
MPUPOJIC U TEXHUKE"
34 Mexanunueckasi paboTa U MOIIHOCTb Egggﬁ%fi%gﬁ}?mb 0a84
35 Pabota cuiibl TSXKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CUJIBbl TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboThI
36 CHJIBI TPEHUS TIPH PABHOMEPHOM JIBMYKCHUHU
T€Ja [0 TOPU30HTAIILHON MIOBEPXHOCTH
37 CBs3b sHepruu U padoTsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnnorexka [JOK
COXPAHEHUS SHEPTUH https://m.edsoo.ru/ff0b12fe
a1 KonebaTenbHOE TBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue Kojaebanus. BeiHyKeHHbIe bubnmnoreka [JOK

koJsieOanus. Pe3oHanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTH4ecKuil U NPy KUHHBIN MasITHUKH

44

Ypok-uccnenoBanue «3aBUCUMOCTb IEPUOAA
KoJie0aHuM OT )KECTKOCTHU MPY>KUHBI U MaCChI

rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpaienue sHePTUN IPU MEXAHHIECKUX
KOJIeOaHUIX

46

JlabopaTtopHas pabota «OrnpeneneHue
4acTOTHI U TIeproJia KoJeOaHUH TPY>KUHHOTO
MassTHHUKaA»

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KojiebaHuii rpysa,
MIOJIBEIICHHOTO K HUTHU, OT MacChl TPy3a»

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

48

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4ecKux BOJH. [IponosbHbIe 1
MTOTIEPEYHBIC BOJIHBI

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

49

Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEPAOM Telie. CeCMUYECKHE BOTHBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YapTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
"3aKoHbI cOXpaHeHus. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas pabota o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KoyiedaHus u
BOJIHBI"

56

DNeKTpOMarHUTHOE MoJje. DIeKTPOMarHUTHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe
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BOJIHBI

57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepenuus "[kana
bubanoreka [IOK
58 3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30BaHme https://m.e dsocL)Iru [f0b2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3HU" — :
VYpoxk-uccinenosanue "M3yuenne cBONCTB
bubanoreka [IOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO ] 1
MOBHIIbHOTO TerethoHa” https://m.edsoo.ru/ff0b2c6c
60 Pemienue 3agau Ha onpeiesIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMaruuTHas npupoza cseta. CKOpocTb bubnuorexa [JOK
cBeTa. BoTHOBEIC CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneitHoe
Bbubanoreka [IOK
62 pacnpoctpaneHue ceera. 3arMenus ConHIa 1 . 1
TyHbl https://m.edsoo.ru/ff0b3658
3aKoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
bubmnoreka [JOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKCHUS ] 1
ceTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBera. 3aKoH NPEIOMIICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmnoreka [JOK
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO https://m.e dsocl)lru /Ff0b3c5e
OTPaKEHU B ONITHYECKUX CBETOBOJIAX — :
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHMOCTH yTJia NPEeTOMIIEHUS] CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHuLE "BO3AyX-
crexiao""
VYpoxk-koupepennus "McnonpzoBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBA3b"
Bbubaunoreka [IOK
68 JInnzel. OnTnyeckast cuja JIMH3EI 1

https://m.edsoo.ru/ff0b3f2c
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bubmuorexa [JOK

69 [TocTpoenne n300pakeHUH B IMH3AX https://m.edsoo.ru/fOb44da
JlaGopatopHas pabora "Onpeznenenue
70 (l)OKyEHZ)FI())};;CETOH;I/Iﬂ I/Irc[)I;IT);[/Iqﬂechﬁ CHJTBI buGmorexa LIOK
. " https://m.edsoo.ru/ff0b4206
coOMparoIIe JTUH3bI
71 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnnoreka HOK
puOopb!" https://m.edsoo.ru/ffOcOa7e
72 ['na3 kak onTuyeckas cucrema. 3peHue buGmorexa LIOK
) https.//m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "edexrsr 3penus. Kak
COXpPaHUTH 3peHue"
Paznoxenue 6enoro csera B criektp. O
74 HL}J;T:)KH;I HCJ'IO)i(IeII;I/Ie ]::HZK:palJTILII({EX mr::i?; bubmorexa [IOK
: ' https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopaTtopHas pa6ota "OMbITHI 11O
75 pasioKeHUIo 0e10ro cBera B CIIeKTp U bubnnorexa [HOK
BOCIIPUSITHIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHUH Yepe3 1IBETOBbIe (HUIbTPHI"
76 VYpok-npaktukym "BoiHOBBIE CBOCTBA CBETA!
mucnepcus, nHTepdepeHnus u gudpaxius"
77 OmneiTel Pezepdopaa u rmuiianerapHas Mojemb bubnuoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue U MOIIONICHUE CBETa aTOMOM. bubnnorexka [JOK
KBaHThbI. JIMHEHUYaThIE CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubmuotexa [JOK
WCITYCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI Bubmiorexa HOK
https://m.edso0.ru/ff0c1672
82 Crpoenune atomHoro siapa. Hyknonnas Mmoznens bubmiorexa LIOK
) https://m.edsoo.ru/ffOc18ac
83 PannoaktusHbIe npeBpamenus. M3oromnsl bubnuorexa [IOK
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https://m.edsoo.ru/ffOclal4

Pentenue 3amau mo treMe: "PannoakTUBHEIE

bubmuorexa [JOK

4

8 npespauieHus’" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnnoreka HOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK

87 :
3apsiIOBOTO U MaCCOBOT'O YMCET https://m.edsoo.ru/ffOc1c58
DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b MacChl U bubnuorexa [JOK

88 .
SHEPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amaq o teme "Snepusie peakuu"
Peaxuuu cunresa u nenenus saep. Mictounuku bubnuorexa [JOK

90 N .
sHeprun CoJiHIA U 3BE3] https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "SnepHast sHepreTuka.

91 JleficTBHs pauOAKTUBHBIX U3JIy4E€HUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 "DNEeKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbHas pabota mo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpOMarHuTHBIE BOJTHBL. KBaHTOBBIE
SIBJICHUST "
[ToBTOpenue, o6ob6menue. Jlaboparopusie bubmmoreka [JOK

94 6 HB L n h .
paboTel o Kypcy "B3anmopaeicteue Ten ttps://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Pemenne

95 acquII){Hx " Ka‘{eCI’ITIBeHHBIX 3a/1a4 1o TemMe buGmorexa LIOK
,F,) " https://m.edsoo.ru/ff0c2572

TenoBsle Mporeccsl

IToBTOpenue, o006IcHKE. Pemenue

96 P lLI bubmuorexa [JOK
pacYeTHBIX U Ka4eCTBEHHBIX 33J1a4 110 TEME

"KIIJI TermoBeIX aBurarencii”

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600menHue. Pemmenne

97 pacueTHBIX M Ka4eCTBEHHBIX 3a/]a4 [0 TeMe 1 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
KII/I anekTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1 bubnnoreka [HOK
paboThI o Kypcy "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, 0600menue. Pabora ¢ TekcTamu bubnuoreka [IOK
99 n n 1 .
110 TeMe "3aKOHbI COXpPAHEHHUS B MEXAHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, 0600menue. Pabora ¢ Tekctamu 1 bubmumorexa [IOK
no TeMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
1o Teme "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600eHue. PaboTa ¢ TekcTamu 1
no teme "KBaHToBas u sinepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®dusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xknacce/ [leppimkun A.B., O01ecTBO ¢ OrpaHnYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBo ¢ orpaHu4YeHHOM

OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchbl
(aBToper:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma no ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Ieprrmikun A.B. ®usnka. 7 knacc. YueOHUK 17151 00111€00pa3oBaTeIbHbBIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 110 ¢pusuke. 7-9 k1. — M.:



[Ipocsemenue, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO IOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 06111er0 oOpazoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YU€OHUKOM:

4. Ilepprukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTsl. KoHTposibHBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KonTponbpHO-U3Meputenbubie MmaTepuansl. @usnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-MeTonudeckoe nmocooue/ A.E. Mapos.-

M.: dpoda, 2011.- 123c.:



10.A.B. [Teprrimkun @uzuka-8xn 2017 M. JIpoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocToATeIbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. [poda

13.B.B. lllaxmatosa ,0.P. Illedep Jnarnoctuueckue pabotsl -8 kiacc 2016 M.
Apoda

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

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccbl: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnmn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusnka. 7 — 9 kiacchbl
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kimace/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoiikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOpOCcoB U 3a1a4 no ¢pusuke. 7-9 ki — M.
[Ipocsemenune, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U KOHTPOJIbHBIE

paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie pabotbl. KOHTponbHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTposnbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ uza.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaedOHo-MeToaudeckoe nmocooue/ A.E. Mapos.-

M.: lpoda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOsATENbHBIE pabOThI 10 PU3MKe. 9 Kinacc: K yueOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomuesa. — M.
N3natenscTBO «OK3amen», 2014.

TecTsl o pusnke. 9 kiace: k yueouuky A.B. Ilepsimikuna, E.M. I'yTHuk
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dwuzuka. 9 kinacc. TemaTuueckue TeCTOBbIC 3a1anust 715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocinasias: OO0 «Akaaemust
pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NUHTEPHET

7 KIIACC

. bubnnoreka — Bc€ mo npeamery «dusuka». — Pexxum noctyna:
http://www.proshkolu.ru

2. BuneoonbiThl Ha ypokax. — Pexum poctyna: http://fizika-class.narod.ru



3. Enunas koyuiekius i@ poBbIX 00pa3oBaTeIbHBIX peCypcoB. — Pexum

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

4. VlaTepecHbIe MaTepUalIbl K YpoKaM (DU3UKH 110 TeMaM; TECTHI 10 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexwm nocryna: http://class-fizika.narod.ru
5. Hudpossie o6pazoBaTenbHbIC pecypchl. — PexxuM goctyna:
http://www.openclass.ru
6. DIeKTpoHHBIC YueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC
1. bubmmoteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pesxxum noctyna: http:/fizika-class.narod.ru

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum

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

4. laTepecHble MaTepUalbl K ypoKaM (DU3UKH 110 TEMaM; TECThI 0 TEMaM;

HarJISIHbIe TocoOusl K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuMm gocryna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKHU 10 Pu3uke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuzeoornsITel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas kosuiekuus Hu(poBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexkum

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

3. MHTepecHble MaTepuaibl K ypokaM (GU3HKU IO TEMaM; TECTHI IO TEMaM;

HarJsIIHBIC TTocoOus K ypokam. — Pexum noctyna: http://class-fizika.narod.ru

4. lludposeie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

5. DnexktpoHHbIe yueOHUKH TI0 pusnke. — Pexxum goctyna: http://www.fizika.ru

6.lucranunonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpbITHIH Ki1acc.



CerteBoe 0OpazoBaTenbHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

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

8. denepanbHbIN IEHTP HHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

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

9. Untepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azera «1 centa0Ops» marepuansl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: o0ydarorias nporpamma. http:// www.int-edu.ru/soft/fiz.htmil

13. ®uzuka.ru. http:// www.fizika.ru/






