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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepaibHON paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYaroUuXcsi M OpPraHu3alyi0 H3y4eHUs
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yuduThIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MpoTrpaMMBbl IO YI€OHOMY TPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymoIIMM I  €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (hU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, M3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HAHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpPEIINOJaracT OBJIAJICHUE
CIIEYIOIMMH KOMITETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMH E€CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

HAy4HO OOBSCHSTH SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;
WHTEPIIPETUPOBATh JIaHHBIE M WCIIOJIb30BaTh HAy4YHBIE JIOKA3aTeIbCTBA JIJISt
MOJTyYCHUS BBIBOJIOB.

[lenmn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszumka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyuyenus Guankm:
npuoOpeTeHNe MHTEpeca M CTPEMJICHUS OOy4YaroMMXCAd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJEe TO3HaHHA W (OPMHUPOBAHUE
MCCJIEI0OBATENILCKOTO OTHOIIECHHS K OKPYXKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3yYEeHUS OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTaBICHUH O PO (U3UKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyayuied npopeccuoHaIbHOU
JESTEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJATOTOBKA K JalibHEHIIEMy OOy4YEeHHIO B
HTOM HAIpPaBIICHUU.

JlocTikeHne 3TUX Lened mnporpammbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:
npuoOpeTeHNe 3HAHUU O AUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHNe YMEHUIl ONUCBhIBATh U OOBICHATH (PUIUUYECKHE SBICHUS C
UCITOJIb30BAaHUEM TOJTYYEHHBIX 3HAHUN;

OCBOCHHME METOJOB PELIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHMI HAOIIOJATh TPUPOJHBIC SIBICHUS U BBINOJHATH OIBITHI,
n1abopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHAU3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
Gu3MKON, U COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
(bu3MUeCcKO HAyKH.

Ha wu3yuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJemo).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, YUUTEb JeiacT BEIOOP MPOBEICHUS
7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUWBUIYAIBHBIX OCOOCHHOCTEH
oOydJaronuxcs, CIHUCKa AKCIIEPUMEHTAIbHBIX 3aJIaHUH, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY KAI0IIEero Mupa.

@usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qunueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢wu3uka wu gapyrme ecTeCTBEHHbIE HAyKH HW3Y4aloT IPUPO.IY.
EcrecTBeHHO-HAyUHBI METOJ TMO3HAHUS: HAOIIOJCHHE, MOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBbIO MOJIETIEH.

Hemoncmpauuu.

MexaHnnueckue, TEIIOBBIE, JICKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusnueckue MpuOOpPsl U MPOLEAYypa MPSIMBIX H3MEPEHUNM aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

OmnpeneneHue 1EHbI IeJICHUS IIKaIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepeHne temmnepaTypbl MPU MOMOILIM KUJKOCTHOTO TEPMOMETpA U JIaT4MKa
TeMIepaTyphbl.

[IpoBeneHue uccie0BaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTH MOJETA IIAPUKA,
MYyIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znen 2. IlepBoHavaibHbIe CBECHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBrkenue dacTtul, BemiecTBa. CBS3b CKOPOCTH JABUKEHHUSI YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJIAPHbIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HabGmonenune nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA MNPUTSIKEHHEM WM OTTAIKMBAHUEM
YaCTHIl BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (poTorpaduii).
OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. /IBuskeHUe U B3aUMOAEMCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenne uHepuUU. 3aKOH HMHEpUUHU. B3aummopeilcTBHe Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA TeJl. Macca Kak Mepa HHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0bEMa BelecTBa.

Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenue cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.

Jemoncmpayuu.

Halmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3MepeHre cKopoCTH MPSIMOJIMHENHOTO ABUKEHHS.
HabGmronenue siBjeHUST MHEPIIHUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CoxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopnvie pabomel u onvimel.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS M Tak Jlajee).

OmnpeneneHue cpeHeld CKOPOCTH CKOJIbKEHHS OpycKa WU IIapuKa 10 HAKJIOHHOM
MJIOCKOCTH.

OrnpeneneHue mI0OTHOCTH TBEPAOTO TeNa.

OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJI0KEHHON CUJIBL.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBneHus



TBEPBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOwHbl. ['mapocraTudeckuit
napanokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbL.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. I[IpuuuHbl CyliecTBOBaHUS
BO3IyIIHON 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

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

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs Cocyabl.

['mapaBauyueckun mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YaCTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITANIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

VYcioBue IUIaBaHWS TEJI: IUIABAHUE WM TOTPYXKEHUE TEIl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOTpyKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKABAIOIIEH CUJIbI, JEUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

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

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTH Tela U OT
MJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeomeTpa Wi KOHCTPYMPOBAHHUE JIOAKU M ONpPEACIICHHE €€
IPYy30II0AbEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE.



Mexannueckass oHeprus. KuHeTtmueckas W IOTEHUHUAJIBHAS  DHEPIHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAHUYECKOW HEPTUH B IPYToil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

[IpuMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanre yciioBU paBHOBECHS pblyara.

N3mepenue KII/] HaKITIOHHON MIOCKOCTH.

N3ydenne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOU DHEPTUU.

8 KVIACC

Pasznea 6. TeruioBble sABJICHUS.

OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIAPHO--KUHETUYECKOU TEOPUH CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOro, JKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. Buytpennss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Terionepeaaya u COBEpLICHUE paboTHI. Buast TeIJIoNepeaauH:
TEIIONPOBOHOCTh, KOHBEKIINS, U3TyUYCHHE.

KonuuecTtBo TemnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YiaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUSI.

BrnaxHocTs BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ temoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTAa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKECHUS.
HabGmonenune nuddysuu.
HabGmnronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHHM.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHne maBieHHWsI ra3a MPU HU3MEHCHHMM O0bEMa W HArpeBaHUU WJIU
OXJIAJKICHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buasl Tertonepenaym.
OxnaxaeHue Ipyu COBEPIICHUU PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIaAMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumneHus.
Habrogenune nocTossHCTBa TeMITEpaTyphl MPH TIaBICHUH.
Mojenu TenIOBbIX IBUTATEIIEH.
Jlabopamopnwie pabomul u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITEl O HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IIIPULA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT €ro o0béMma u
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka ruMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGmronenue nsMeHeHus BHYTPEHHEH SHEPTUHU TeJla B pe3yJibTaTe TeIUIonepe1aun
U paOOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJIOAHOW W TOpsyei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.
Onpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanue nporecca UCIIapeHus.
Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh asnekTpuueckoro mods. [IpuHiun
CYHEPHO3ULIUN IIEKTPUUECKUX OJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3NEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMMOAEMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.

DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.
Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U ICUCTBUE JIEKTPOCKOTA.

DNeKTpoCcTaTHYECKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTouHMKHM TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3mepenune cuibl TOka aMIIepMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoTUBIICHUM.

B3aumopaercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ICICHUS MTOJII0COB MAarHUTA.



MonenupoBaHie€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.
MarauTHoe 1osie Toka. DJIEKTPOMAarHur.
JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKUWU.
OmneiTel @apajes.
3aBUCUMOCTh  HAIlPaBIICHWS  WMHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
OnpITHl IO HAOTIOEHUIO 3JEKTPU3ALMH T MHAYKIIMEN U PU COPUKOCHOBEHHH.
HccenenoBanue NEHCTBUS JIEKTPUYECKOTO OIS HA IPOBOHUKH U TUAJIEKTPUKH.
CO6opka u npoBepka padOoThl JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
W3mepenne U peryaupoBaHie CHIIbI TOKA.
N3mepenne U peryaupoBaHue HAMPSKEHNUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, WAYLIErO 4Yepe3 pe3ucTrop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.
OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIA/IA MOTIEPEYHOTO CEYEHUS U MaTeprara.
[IpoBepka mpaBuia CIOKEHUS HAMPSHKEHUH TPHU MOCIEA0BATEIbHOM COEAMHEHUN
JBYX PE3HCTOPOB.
[IpoBepka npaBuiIa JuIsl CUJIBI TOKA MPY NMapaJIEIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIET0 Yepe3 Pe3UCTOp.
OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCMMOCTH CHJIBI  TOKA, MAYLIETO Yepe3 JAMIOYKy, OT
HaNpsHKEHUS Ha HEW.
Onpenenenue KII/[ nHarpeBarerns.
HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO MOJSi MOCTOSHHBIX MAarHUTOB NPH UX OOBEIWHEHUU U
pa3acieHUHN.
HccnenoBanue NEHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneITHl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aWMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA M HalpaBJICHUs TOKA B KaTYIIIKE.
N3yuyeHue AeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u nusyderue paboThl JJIEKTPOIBUTATEIS.
N3mepenne KII/] anexTpoaBuraTenbHON yCTAHOBKH.
OnBITHI 110 UCCIAEAOBAHUIO SIBJICHUS AIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHUH 3HaYeHUs U HalPABJICHUS] HHAYKIIMOHHOTO TOKa.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCT MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEWHOe JBrkeHue. (CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepwon W yacrtota oOparieHwus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[lepBbiii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMT CyNepIIO3UIUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue marepuasibHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmysbea. UMmysibe cuitbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTuBHOE ABUYKEHHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MNOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

Habnrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME MYTEN U TPACKTOPUM ABUKEHUSI OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.

HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKECHUS.

HabGntonenue nBr>xXeHus Tejla o OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, NPOUCXOSAIIMX B CHUCTEME OTCUEéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
kKaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MaCChl TeJla U JEHCTBYIOLIEN HA HETO CHIIBI.
HabGnronenue paBeHcTBa CHII IPU B3aUMOJICHCTBUH TET.

M3MeHeHne Beca Tela IMpu yCKOPEHHOM JBHKEHUH.



[Iepenaua umiysibca mpu B3aUMOIECHUCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.

Hab6nronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHMYECKOH SHEPTUU MIPHU CBOOOTHOM MAJCHUH.

CoxpaHeHHE MEXaHUYECKOW OJHEpPruM NpH ABMKEHUU Tela TMOJ JEHCTBHEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimel.

KoHcTpynpoBaHue Tpakra sl pa3roHa U JaJlbHEUIIEr0 PABHOMEPHOTO JIBHXKEHUS
HIaPUKA WIIN TEIEKKH.

Omnpenenenue cpeiHEed CKOPOCTH CKOJBbXEHUSI OpyCKa WIIM JBHXKEHMSI [IApUKa 10
HAKJIOHHOU INIOCKOCTH.

Onpenenenne yCKOpeHHUs Tejaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOW
IIJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €cClid MPU PAaBHOYCKOPEHHOM JIBIKEHHM 0€3 HayalbHOMN
CKOPOCTH IIyTH OTHOCSTCSA KakK psAJ HEYETHBIX YKCEN, TO COOTBETCTBYIOLIUE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUS OT CUJIbl HOPMaJIbHOTO
JIaBJICHHSI.

Omnpenenenue kKodhGUIIMEHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS MpPU PABHOMEPHOM JIBXKEHHMHM Tela IO
TOPU30HTATIBHON TOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YOPYTOCTH NMPHU MOAbEME I'py3a C HCIOIb30BAaHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydenne 3aKk0Ha COXpaHEHUS YHEPTHH.

Pa3nen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. [IpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHUH.

3aryxaronme  kosiebaHusl.  BbeIHyXkAeHHble — KoJjiebaHus.  Pe3onaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacInpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. H(pa3Byk u
YIBTPa3BYK.



Jlemoncmpayuu.

Habnronenue xonedaHuii T€N MO/ IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BIHYKIECHHBIX KOJI€OaHU U pe30HaHCa.

PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimel.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MEpUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Neproa KoiaeOaHuid MOABEIIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

HccnenoBaHue 3aBUCHMOCTH NEpUoAa KoJieOaHMM NpPYy>KMHHOTO MAasTHUKA OT
Macchl Ipysa.

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

OneIThl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh Mepuoia KoiaeOaHWd MpyKUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus cBOOOAHOIO N CHHUS.

Paszgeua 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
JIEKTPOMAarHUTHEIX BOJH. lllkasa 37€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.

OnexkTpomMarHuTHas npupoaa csera. CKopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoitHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

N3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3nea 11. CBeroBbIe ABJICHHUS.

JlyueBas MOJEJIb CBETAa. HUctounnkn CBETAa. [IpsimonnHeHOE
pactipoctpanHenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTHUYECKUX CBETOBOAAX.



Jlmaza. Xom myweit B gnumH3e. OnTuyeckas cucrema (oToarmmapara,
MHKpPOCKONIAa M Teyeckona. [7a3 Kak onTrudeckas cucrema. bin30pyKocTh U
JaJIbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop tydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLICH JIMH3E.

[Tomyuenue n300paxkeHUM ¢ TOMOIIBIO JIUH3.

[TpuHiun aeiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Monens riasa.

Pa3noxenue 6e0ro cBera B CIEKTP.

[Tomyyenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH yIjla OTPaKEHUSI CBETOBOTO JIy4ya OT yIJia HaJCHHUs.
N3ydeHne xapakTepUCTUK U300paKeHUS TIPeMETa B IIIOCKOM 3epKaJie.
HccnenoBanre 3aBUCUMOCTH yTila MPETOMIIEHUSI CBETOBOIO Jiy4ya OT yTIJia MaJcHus
Ha FPAHULE «BO3IYX—CTEKIIO».

[Tomy4yenune n300paxeHut ¢ MTOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenue GOKYCHOTO pacCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIONIEH JTUH3HI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSITHIO I[BETA MPEAMETOB NP MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPEL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue v noriomieHne ceera aroMoM. KBaHThl. JInHeiyaThie CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaieHus. [lepro momypacmaaga aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO MU MAacCOBOrO YMCEIN.
OHeprus cBsi3M aTOMHBIX snep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX HW3IyYEHUNW HA IKUBBIE
OpraHU3MBI.



Jlemoncmpayuu.
CrexTpbl U3Ty4eHUS U MOTJIONIEHUS.
CrexTpsl pa3IM4YHbIX Ta30B.
CrnexkTp BoJopoa.
Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIONTUX U3ITYICHUH.
Perucrtpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

HabnrogeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUEHUS.

HccnenoBanre TPEKOB: M3MEPEHHE SHEPTUM YACTHUIBI M0 TOPMO3HOMY IMyTH (I10
dotorpadusam).

N3mepenune paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO--0000ITAIONTUN MOYJIh IPEIHA3HAYCH JIJIsi CHCTEMAaTH3aI|uH
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (PU3MKH, a TaKKe NI MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHY Mo (U3UKe Il OO0ydarouuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hU3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarIIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

Ha OCHOBE [IOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSCHSTH
dbuznYecKue SBJICHUS B OKPY Kalollel MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUYHbIC METObI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUN, B TOM
Yyucie A1l IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs
y oOyyatomierocs OyayT cOopMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBJICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpaxJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIE€HUHU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTHUKEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIMUIOB B AEATEIbHOCTU
YUY€HOTI0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIPUSATHE OSCTETUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MUECKON HAyKW KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOMIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO0O3HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaHUSA KYJbTYPbI 3I0POBbSI H SIMOLUOHAJIBLHOI0 0JIATONOJIYYHA:
— OCO3HaHHME IIEHHOCTHM 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUUYECKUM M TEIUIOBHIM OOOpYJIOBAaHHEM B
JIOMAITHUX YCJIOBUSIX;
— c(hopmMupoBaHHOCTH HaBbIKA pedICKCUU, TPU3HAHKUE CBOETO MpaBa Ha OIIMOKY U
TaKOTO0 € MpaBa y APyroro 4eioBeKa;
6) TPy10BOIr0 BOCIIUTAHMS:
— AaKTHMBHOE YuyacTHE€ B pEUICHUHM MPaKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC U PU3NUECKUX 3HAHHM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHEeHHE (PU3NYCCKUX 3HAHUU IS PEIICHUs 3a/1a49 B 00J1aCcTH
OKpYJ)Karolel cpenbl, IJIaHUPOBAHMS IIOCTYIKOB W OLIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakTepa HKOJOTHMYECKHUX MpoOJeM MU NyTed Hx
pelieHus;

8) amanTauMM K M3MEHSIIOIIUMCS YCJOBHSIM COIHAJIBHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUU IIPH BBIMIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO
JIESITCIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWU M KOMIETEHTHOCTEW B 00JacTh
busuKy;

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

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOBI, O0IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

— OIICHKa CBOMX JCHCTBHHA C YyYETOM BIMSHHMS Ha OKPYXAKOIIyI0 Cperdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIIEICTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbTaTe OCBOCHHS TporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaAIbHbIC YUCOHbIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIH TMpU3HAK KJIAacCU(UKAIMU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYHST B paccMaTpuBaeMblxX (akrtax,
JAHHBIX ¥ HAOMFOJCHUSIX, OTHOCIIIUXCS K (PU3HMUESCKUM SBICHUSM;



BBISIBIIATH PUINHHO--CJICJACTBEHHBIC CBSI3U MPU M3YUEHUU (HU3UUECKUX SBICHUN U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOJIH30BAHUEM IEAYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKIJIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYNH;
CaMOCTOATENLHO BBIOMpaTh CHOCOO perieHus: ydeOHoM Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILEHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOSATEIBHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
MCITI0JIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJUTh MO CaMOCTOATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHbIN
bu3MYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NYECKOTO SBIICHUS;
OLICHWBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh WMH(OPMAINIO, TOJYyUYECHHYIO B
XO/JI€ UCCIIEAOBAHNUS WA SKCIIEPUMEHTA;
CaMOCTOATENBbHO (OPMYIHPOBAaTh OOOOIIEHUS M BBIBOJABI MO pe3yjibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;
IPOTHO3UPOBATh BO3MOXHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTATh TPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:
OPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI MIPU TIOUCKE U OTOOpE
uH(pOpMalMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW Yy4eOHOM (u3myeckoi
3a]a4H;
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABIICHNUS,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMHU, AuarpaMMaMu, HHON
rpaduKoi U UX KOMOUHAIUSIMH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIE 1eiCTBUS:
B XOJIe O0CYXJIeHHs y4eOHOTO MaTepualia, pe3yJbTaToOB JIaDOpaTOPHBIX padoT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY O0OCYKIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HaIlCJICHHbIE Ha pEIICHUE 3aJaud M TMOJep)KaHue OJaroKenaTeIbHOCTH
OOIICHMS,
COTIOCTAaBIISAITh CBOM CYXJICHHUSI C CYXICHUSMHU JIPYyTUX YYaCTHUKOB JIMAJIOra,
OoOHapy>KUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTaBIATh PE3YNbTAaThl BBIMOJHEHHOTO (U3WYECKOTO OTBITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHMUMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBHOMN
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEeMBI;



OPUHUMATH 1IETM COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €€
JOCTIDKEHUIO:  pacHpeiensiTh pojiu, O00CYyXJaTb IPOLECChl M Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yJIbTara 10 CBOEMY
HAMpaBJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C IPYTUMU YJICHAMU KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PerynsiTuBHbIE YHMBepcaJbHbIE YueOHbIe HeiCcTBUSA

Camoopranusanms:
BBISIBJIATH IIPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX s
penieHus pU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOAaX MPUHATHUS pelleHnui (MHAUBUAYaIbHOE,
MPUHATUE PELIECHUS B TPYIIE, IPUHATHE PELIEHUI TPYIION );
CaMOCTOATENILHO COCTABJISATh AITOPUTM pELICHUsT (PU3NYECKOHN 3a/layu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIpeIaracéMble BaApUaHThl PELICHU;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
JIaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3YyJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(bu3MUecKOro HccIeqoBaHUsl WIJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;
OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUAM;
CTaBUTh ce0s Ha MECTO JPyroro 4ejoBeKa B XOJE CIOpa WM JAMCKYCCUU Ha
HAay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;
NpU3HAaBaTh CBOE MPaBO HA OWIMOKY NpHU pelmieHuu (U3MYECKUX 3aJad WIA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konIy o0ydenus B 7 KJjiacce mpeaMeTHBIC pe3yJIbTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJB30BaTh TOHATHS: (PU3MYECKHE W XUMHUYCCKHE SIBJICHUS, HAONIOACHUE,
DKCIIEPUMEHT, MOJICIb, THUIOTE3a, CAWHMIBI (U3MYCCKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE, KUIKOE, ra3000pa3Hoe),
MEXaHMYECKOE JBIDKCHHE (PaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOJHUHEHHOE),



TpPaeKTOpHsi, PaBHOACHCTBYIOIAs cuia, nedopmarus (ympyras, MiacTHYecKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

paznuyath sBIeHus (quddys3ms, TEIIOBOE JBKEHHWE YacCTHUI[ BEIIECTBA,
PaBHOMEPHOE IBHKEHUE, HEPABHOMEPHOE IBHM)KCHUE, UHEPLIUS, B3aMMOJCICTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBhIO BpAILCHUS, Mepenada
JaBJICHUS TBEPABIMUA TEIaMH, JKUIKOCTAMU W Ta3aMH, aTMoc(epHOe naBlieHHE,
IJIaBaHUE TeJ, NPEeBpalleHUs MEXaHWYECKOW SHEPruu) IO ONUCAHHUIO UX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
busnuecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3NYECKUX SBICHUN B OKpYXKaroleM
MUpE, B TOM uHuclie (PU3MYECKHUE SIBIICHHS B MPUPOJIC: NPUMEPHI JABUKECHUS C
Pa3JIMYHBIMU CKOPOCTSIMU B KMBOM M HEKUBOU NIPUPO/IE, TEUCTBUE CUIIBI TPEHUS B
OpUpoJe U TEXHUKE, BIMUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE PHIO, phIYard B TEJiE YEJOBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTHUYECKYIO
3a/1aduy B y4€OHYIO, BBIJICNATH CYIIECTBEHHbIC CBOMCTBA (NMPU3HAKU) (PU3UUYECKUX
SIBIICHUI;

OMHUCHIBATh M3YYEHHbIE CBOMCTBA Tel W (UBUYECKHUE SBJICHUS, MCIOJIb3Ys
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTh BEIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSISl CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CUja
TpeHusi, AaBieHue (TBEPAOTO Teja, >KUJIKOCTH, Ta3a), BBITAIKUBAIOUIAs CHIIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHYECKAas U OTEHIMAJIbHAs SHEPTHUs ), IPU
OMKMCAHUM TPABUIIbHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIINYUH,
uxX O0OO3HAUCHUS W EJUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIONIUE JaHHYIO (PU3UYECKYIO BETUYUHY C JIPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIIECCHI, UCIOIL3YS
nmpaBuia CIOXKEHHS cuil (BIOJb OJHOW mpsiMoii), 3akoH ['yka, 3axon Ilackars,
3aKOH Apxumesna, MpaBUJIO paBHOBeCHs pbiuara (0J0Ka), «30JI0TOE TMPABUIION»
MEXaHHUKH, 3aKOH COXPAaHEHUsS MEXaHWYeCKOW »OHEpPruu, NpH OTOM JaBaTh
CIIOBECHYIO (OpMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISIBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB
c omopoif Ha 1—2 U3y4EHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadu B 1—2 JEUCTBUS, UCIONB3YS 3aKOHBI W (OPMYIIBI,
CBsI3bIBalONME (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaliv3a YCJIOBHS 3aJayu



3alKChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BETUYUHBI B (DOPMYJIBI U
IPOBOJUTH PACUETHI, HAXOIUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JJIs1 pELICHUS
3aJla4, OLEHUBATh PEATUCTUYHOCTD MMOTYYEHHON (PU3NYECKON BETUUNHBL;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh IPU MOMOLIM (PUINYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE IPEIIIOIOKEHUE
(rumote3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIM PE3yJIbTAT, HAXOAHTH
OLIMOKH B XOJI€ OTBITA, IETAaTh BEIBOJBI 110 €T0 pPe3yIbTaTaM;

IPOBOANUTH ONBITBI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HMUECKUX
CBOMCTB Ten: (HOpMyIMpOBaTh MPOBEPSiEMBbIE MPEAINOJIOKEHU, COOUpaTh
YCTAaHOBKY W3 MPEIJIOKEHHOT0 O0OpYyIOBaHUS, 3alUChIBaTh XOJ ONbITa U
(GbopMyITUpPOBATH BHIBOIHI,

BBIIIOJIHATH NMPSAMbBIE U3MEPEHHS PACCTOSIHUSA, BPEMEHH, MACChI TeNa, 00bEMa, CHIIbI
U TEMIEpaTypbl C UCIHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3alMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COJIIOTHON MOIPELTHOCTH
U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTHU OJTHOM (PM3UYECKOM BEIUUYUHBI OT JPyron
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM (3aBUCUMOCTH NyTH PaBHOMEPHO
JBIKYILIETOCS TelNa OT BPEMEHM JIBM)KECHMSI TEJa, CHUJIbI TPEHUS CKOJIBKEHHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY>KUHBI,
BBITAJIKMBAIOIEH CUJIBI OT 00bEMA MOrPYXKEHHOM YacTH Tela W OT IJIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teljla, OT INIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJIO, YCIOBUMN ITUIaBaHUsI T€J, YCIOBUM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHMPOBAHMM y4eOHOTO MCCIEAOBaHHUS, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIOKEHHOMY IUIaHy, (UKCHpPOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEIMYMH B  BHJE
OpEUIOKEHHBIX TaOdIMIl ¥ TrpauKoB, JAelaTh BBIBOJABI 10 pe3yJibTaTaM
UCCJIEI0BAHNS;

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYHMH (IMJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrO Tela, CUia TPEHHUS CKOJIbKEHHUS, NaBJICHHE BO3IyXa,
BBITAIKMBAIONIASl CHUJIA, JIEWCTBYIOIIAs Ha TOTPY>KEHHOE B JKUJKOCTH TEIO,
KOA(P(UIMEHT  MOJIE3HOTO  JIEHCTBUS  MPOCTBIX  MEXaHU3MOB),  CJeays
OpEJIOKEHHOW  MHCTPYKUMHU: TMpU  BBINOJHEHUMH  HU3MEPEHHH  cobupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOU BEJIMUYMHBI;
cOoOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUIMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIaloONIMecss COCynbl, OapoMeTp, phblyar,
MOJIBY)KHBINA M HEMOJABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOALIUIHUKH, YCTPOHUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAaHUSI O CBOMCTBAX (PM3UUYECKUX SBJICHUM U HEOOXOUMBIE
¢bu3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMAILMIO O MpHUMEpax) MPaKTHYECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU U OOecTeueHUs
0e30MacHOCTU TPU OOpaIllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOrO TOBEACHUS B
OKpY’KarolIen cpeae;
OCYIIECTBISITH OTOOP MCTOYHUKOB MH(popMmainmu B MIHTepHETE B COOTBETCTBHH C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUW M MyTEM
CPaBHEHHUS Pa3jIMYHBIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAJIbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpPMAIHN GU3NUECKOTO COJIEPKaHuUs, B TOM YHCIIE MTyOIUIHO
Jenatb KpaTKue COOOIIEHHMST O pPe3ysbTarax MpPOEKTOB WM  y4eOHBIX
MCCIIEIOBAHUM, TPU 3TOM TPaMOTHO MCIIOJIB30BaTh HW3YYCHHBIN IOHSITUHWHBINA
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIIJICHUE NTPE3EHTAUEH;
OpU  BBIIOJHEHUM YYEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE IBM)KEHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE M aMOp(HbIe
T€Ja, HACBHIIICHHBIA W HEHACBIIIEHHBIM Nap, BIAXHOCTb BO3yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOU JABUTATEINb, SJIEMEHTAPHbBIN JEKTPUUECKUH 3aps/l,
AIEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUECKUI
TOK, MAarHUTHOE T10JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEpeaayda, TEMIOBOe
paBHOBECHE, CMayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHJIEHCALWs,
IJIaBJI€HUE, KpUCTalu3anus  (OTBEpJEBaHME), KHUIEHHe, Terionepenaya



(TemIonpOBOHOCTb, KOHBEKIUA, U3ITy4YEHHE), ANEKTPU3ALUA Tel,
B3aMMOJICHCTBHUE 3aPAI0B, NEUCTBUA IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O ITOJISI HA IPOBOAHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpY>KaroIIeM
MUpE, B TOM YHuCIe (PU3HUECKUe SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKCHHUE U
KalWUISPHBIC SBJICHHUS B MPUPOJE, KPUCTALIBI B IIpUpoAe, usnydeHrne CosHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
JJIEKTPUYECKUE SBJIEHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMid, Apeid MooCcCoB, pOIb MATHUTHOTO TMOJIS JUIS KU3HU Ha
3emie, MONSPHOE CHUSHHE, NPU OTOM IIEPEBOJAWTH NPAKTUYECKYHO 3ajady B
y4eOHY10, BBIACIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3yYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nueckue BEIWYUHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, YAENbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAS TEIUIOTA IUJIABJICHUS,
yAelbHAsl TEIUIOTa MapooOpa3oBaHUs, YJeJdbHAas TEIUIOTa CropaHusl TOILIUBA,
KO(Q(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BJII&XHOCTb  BO31yXa, DJJEKTPUYECKUM 3apsll, CHJIa TOKA, DJIJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTHUBIIEHUE MPOBOJHUKA, YIAEIBHOE COIPOTUBIICHHE BEILECTBA,
paboTa M MOIIHOCTb JJEKTPUYECKOTO TOKa), NpH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U
eIMHULBl (PU3MUECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAaHHYIO
($u3NYECKy0 BEJIMYMHY C JAPYTUMHU BEJIMYWHAMH, CTPOUTH IpapUKd H3YyYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLECCHI, HCIOIb3YS
OCHOBHBIE II0JIOKEHUSA MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUSI BEIECTBA,
OPUHLIMIT CYyNEepro3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsaa, 3akoH Oma 11 ydacTka nenu, 3akoH J[xoyns—JIeHia, 3aKOH COXpaHEHUs
HHEPruu, IPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMHCHIBATH €TO
MaTeMaTUYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyauun IIPAKTUKO-OPUEHTUPOBAHHOT O XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE M3 1—2 TOTMYECKHUX IIaroB
C onopod Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiate pacu€THble 3a7ayd B 2—3 JCHCTBHS, MCIONb3Ysl 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3alUChIBATh KPATKOE YCIOBHE, BBIABISITH HEAOCTATOK JAHHBIX I PEIICHUS



3aJauM, BHIOMpATh 3aKOHBI U (opMysbl, HeoOXOoAMMBIE i €€ pelieHus,
IPOBOAUTDH PACUYEThl U CPABHUBATH MOJTyYEHHOE 3HAYCHUE (DU3HMUECKON BEITMYHHBI
C U3BECTHBIMU JaHHBIMH;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3HUYECKHX
METO/IOB, HCHOJNb3ysd OINHMCAHHE UCCIENIOBAaHUS, BBIICIATH MPOBEPSEMOE
MPEANOJIOKEHNE, OUEHUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECIO0BAHUS,
JieaTh BbIBOJBI,

MPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeN (KamWJUISpHBIC SIBJIICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JyXa OT €ro
o0béMa, TeMmIeparypbl, CKOPOCTH IIpollecca OCTHIBAHMUS W HAarpeBaHus IIpH
U3Iy4EHHH OT LBETa H3JIydaromeid (MOrJIomAarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUIKOCTH M IUIOMAIUM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIN3alldsl MATHUTHBIX MOJIEH NOCTOSHHBIX MarHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATh MPOBEPSIEMBIE
NPEANOJIOKEHNsA, COOUpaTh YCTAHOBKY U3 MPEIJOKEHHOIO0 000OpyAOBaHUS,
OIMKCHIBATH XOJI OBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBIIOJIHATH IPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIPSIKEHUS C MCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOM (hM3UYECKON BETUYHHBI OT JIPYTOit
C WCIIOJIb30BAHMEM  NPSIMBIX H3MEpPEHUN  (3aBUCUMOCTh  COINPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYEeHHS] M YIEIbHOTrO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CUJIbI TOKA, UIYIIETO YEpE3 MPOBOJHUK,
OT HAaNpsDKEHWs Ha MPOBOAHHUKE, HCCIECJOBAaHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  MCCIEIOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMOJIHATH MU3MEPEHUS, CIIeIysl MPEJI0KEHHOMY IUIaHy,
(bUKCHpPOBaTh PE3yIbTAThI MOJYYEHHON 3aBUCUMOCTH B BUJI€ TAOIUI] U rpadUKOB,
JienaTh BBIBOJIBI MO PE3yJibTaTaM HCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpeHHs  (PU3MYECKUX  BeIWYMH  (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOr0 TOKA): TUIAHUPOBATH U3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, ClEeAysd MpPEeMJIOKEHHOW WHCTPYKIMU, W BBIYHUCIATH 3HAUYCHUE
BEITUYNHBL;

COOIO/IaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;



XapaKTEPU30BaTh MPHUHIUIBLI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OmMHcaHus (B TOM YMCJIC: CUCTEMA OTOIUJICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOHWHA, aMIEPMETP, BOJIBTMETP, CUETUUK DICKTPUUYECKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENbHbIC SJIECKTPONPUOOPHI
(mpuUMepHI), NEKTPUUYECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA), WCIIOJIb3ysl 3HAHUS O CBOWCTBaX (DM3MYECKUX SIBICHUA M
HE0O0X0aMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTETbHBIE NPUOOPHI TIO
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOpPAHMS, AJIEKTPOCKOIL,
pEOCTaT), COCTaBJIITH CXEMbl JJIEKTPUUYECKHX IEMEel C TMOCIEIOBATCIbHBIM U
napajuielibHbIM COCIMHEHUEM JJIEMEHTOB, pasjinuas yYCJIOBHbIE OOO3HA4YCHUS
AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPUMEPaX) MPAKTHYECKOTO
WCIIOJIB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TOBEJCHUS B
OKPYIKaIOIIEH CpeE;
OCYIIECTBJIATh MOUCK MHGpOpMaIMK (U3NUecKoro cojaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CPaBHEHUS JIOMOJTHUTEIBHBIX HUCTOYHUKOB
BBIJICISATh MH(OPMALIMIO, KOTOpas SIBJISIETCSI MPOTUBOPEUMBOU MIIM MOXKET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TIPU  BBIMOJHEHUW YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTrO CoAepIKaHUs, CIPAaBOUYHbIE MaTEpPHAIbI, PECYpPChl CETH
WNutepHer, BiageTh NpuéMamMud KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHuUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001as
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJACpKAHUS, B TOM
yyciae myOJuyHO MPEACTABIATh PE3YyJIbTAaThl MPOESKTHOW WIIM MCCIIEN0BATEIhCKON
NESITEIIbHOCTH, TPU 3TOM TPAaMOTHO HCIIOJIb30BaTh HW3YYECHHBIM TTOHITUWHBIN
amnmapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHUE MPE3EHTAIIUECH;
IIPY BBHITIOJIHEHWN YYEOHBIX MPOEKTOB M HWCCIIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUUM C TOCTaBICHHBIMU
3a/lauaMu, CJICAUTHh 3a BBHITIOJHEHUWEM IUIaHA JIEUCTBUUA W KOPPEKTHPOBATH €TO,
aJIcKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb TPYIIIIbI, BHICTPAUBAaTh
KOMMYHUKATUBHOE  B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTh  pa3peuiaTh
KOH(DIIUKTHI.

K xonIty o0yuenus B 9 kijiacce nmpeaMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:



UCIONBb30BaTh MOHATHSA: CUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHTENFHOCTh ~ MEXaHWYEeCKOro  ABWXeHHs, jaedopmanus  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, MHGPa3ByK U
yJIbTPa3BYyK, AJIEKTPOMATHUTHBIC BOJIHBI, IKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJMU30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBI MCITYCKAaHUs W TOTJIOIICHU, alb(a-,
0eTa- U TaMMa-u3JIy4YeHUs, U30TOMbI, SJECPHASI DHEPTETUKA;

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBHXKEHHE,
PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHUE, CBOOOJHOE TMAaJIeHHE Tell,
pPaBHOMEpPHOE MABI)KEHHE IO OKpPYKHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE
JBUKEHUE, KOJIeOaTebHOE IBMKEHHE (3aTyXaIOIINE U BBIHYK/ICHHbIE KOJIEOaHMUs ),
pE30HaHC, BOJHOBOE  JBWXKECHHE, OTPaKEHUE  3ByKa, MPAMOJIMHEHHOE
pacnpoCcTpaHEHUE, OTPaKEHUWE U IMIPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXE€HUE CBETA, Pa3JI0KEHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CHEKTPATbHBIX
I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOTO CIEKTpa M3IYYCHHUS) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (DU3MUECKHUX SBJICHUHA B OKpYKaIOIIEM
mupe (B TOM uucie (pU3MUecKHe SBICHUS B MPHUPOJE: MPHIWBBI M OTJIHBBHI,
newkeHne 1iaHeT CONHEYHONW CHCTEMbI, PEaKTHMBHOE JABW)KCHHE IKUBBIX
OpPraHHU3MOB, BOCIIPUSITUE 3BYKOB XHUBOTHBIMH, 3E€MJIETPSACEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B PUPOJE, OMOIOrHUECKOe
JeiCTBUE BUIAMMOIO, YJIbTPa(UOIETOBOTO M PEHTIEHOBCKOTO  H3JIy4YEHHMIH,
€CTECTBCHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3TyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IyYCHHH Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel H (U3NYECKUE SBICHUS, HCIOIB3Ys
duznyeckne BENMWYMHBI (CPEIHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JBW)XKCHHH, YCKOPEHUE, MEePEMEIICHNE, MyTh, YII0Bas CKOPOCTH,
CHJIa TPEHUSs, CUJa YINPYTOCTH, CUJIAa TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHUs,
BEC TeJjla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4eckas padoTa W MOIIHOCTb,
NOTCHIIMANbHAST JHEPTUs Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
NOTEHIIMATIbHAST JHEPTUsl C)KATOM TMPYKWHBI, KUHETUYECKAash DHEPIHs, MOJHas
MEXaHUYEeCKasl PHEpPIusi, MEPUOJ U YacTOTa KoJeOaHUi, AJTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTeib IMPEIIOMIICHUS CPEAbl), MpU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIHYUH,
00O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (OpMyIIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbsl HbioTOHA,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS W TIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOT0 U MACCOBOTO YHCEN TPH SACPHBIX PEAKIHAX, TIPH ITOM
JlaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh MPUIHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DU3UUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHM),
WCITOJIB3YSl 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3HUCCKIE BETUIHHBI: HA OCHOBE
aHaNWM3a YCIIOBHUS 3a/1a4yl 3alMCHIBATh KPATKOE YCIIOBUE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUYEThl U OICHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO
3HaYCHUS (PU3NIECKON BEITUIHHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEHIUTh TPH TOMOIIM (BU3HUSCKHUX
METO/IOB, HCIOJNB3ysd OINKMCAHWE UCCIENOBAaHUS, BBIICISATH MPOBEPSEMOE
MPEANOJIOKEHNE, OIIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH U OTBITOB;
MIPOBOJIUTH OIMBITHI MO HAOMIOACHUI0 (U3MYCCKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXPAaHEHHs YHEPTHUH,
3aBUCUMOCTh TepHoJia KoJeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl TIpy3a U
HKECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJlbIX KOJICOAHUH,
NPSIMOJIMHEWHOE PACIpPOCTPAHEHHUE CBETA, Pa3JIOKEHUE OEoro CBeTa B CHEKTP,
U3YUYCHUE CBOMCTB HM300pa)KCHUS B TUIOCKOM 3€pKalie M CBOWCTB HM300pakKCHHS
npeaMera B coOuparoleid JinH3e, HaOMI0JCHUE CIUIONIHBIX M JIMHEHYaThIX
CIIEKTPOB H3IIyYCHHsI): CAMOCTOATEILHO COOMpATh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBAThH XOJ OMbBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX H3MEPEHHUH, ONPEACIIss CpeaHee
3HAUCHUE U3MEpSIeMON BeNUYHHBI ((POKYCHOE PACCTOSIHUE COOMPAFOIICH JINH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIBHOTO TPUO0pPa);
MPOBOJUTh  HWCCJENOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTh IyTH OT BPEMEHH IIPH



PaBHOYCKOPEHHOM JIBIDKEHHWM 0€3 HadajJbHOM CKOpPOCTH, NEepuoaa KoJeOaHui
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHsI CBETa
OT yria NaJcHHs M yIja NOpeJIOMIEHHs OT Yyrja MaJeHusd): IJIaHUPOBAThH
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTaThl
NOJ[yYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOJUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOpEHHUE Tejla MpPU PAaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHE CBOOOJHOIO
NajicHus, KECTKOCTh  MPYXKUHBL, KOA(P(UIMEHT TPEHUS  CKOJIbKEHUS,
MEeXaHW4yeckas paboTa W  MOIIHOCTb, YacToTa M Mepuoj  KosieOaHui
MaTE€MaTUYeCKOro M MPYKHMHHOIO MAasTHUKOB, ONTHYECKas CHJIa cOOMparomein
JUH3bI,  PAJAMOAKTUBHBIA  (OH):  IIAHUpPOBaTh  WU3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIIOJIHATH U3MEPEHMS, CIEAYsI PEII0KEHHON
WHCTPYKLUHM, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3yJIBTATHI C YYETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

pasauyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJENEH: MaTepruaibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAs! MOJIEJb aTOMHOTIO S]1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM 4YHUCJE: CHUAOMETP, NATUUKU
NIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHMs, pPakKera, 3XO0JIOT, OYKH, IEPUCKOII,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmonb3ysi 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pEelIeHUH Y4YeOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKHUE CXEMBbl Il MOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieH JINH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh MHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTWYECKOrO TOBEJCHHS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBIIATh MOMCK HH(pOpManmu ¢undeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS TOMCKOBBIN 3allpoc, HaXOOUTh MYTH OIpeIeIeHHs
JIOCTOBEPHOCTH TOJIy4YeHHON HMH(OpMAlMM HAa OCHOBE MMEIOIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;



UCIIONBb30BaTh TNPU BBIMOJHEHHM YYE€OHBIX 3aJaHU  HAYYHO--TIOMYJISPHYIO
auTepaTypy (pu3MUecKkoro coaepikaHus, CIpPaBOYHBIE MaTEpUaibl, PECypChl CETU
WuTepHer, BianeTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UH(OpPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC IMCHBMEHHbIE M YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUs, MyOINYHO
IPEJCTaBISITh PE3yJIbTaThl MPOCKTHOW WM MCCIEI0BATEIbCKONW JAEATEIbHOCTH,
[PY 3TOM IPaMOTHO UCIOJIb30BaTh N3YUYEHHBIN MOHATUHHBIN anmapaT u3y4aeMoro
pasgena (U3UKM U COMPOBOXKIATH BBICTYIUIGHHE TMpE3eHTalued ¢ y4ETom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpamMMbl Bcero 06H TPOILHBIC pﬁaKanecKne o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
Paznen 1. ®usnka u e€ poJib B NO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuoreka [JOK
- 2
11 Pusuia - Hayka o npupoze 0 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2
1.2 PU3UCCKHC BENMIMHEI 0 0 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
2 1
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 0 https://m.edsoo.ru/7£416194
Hroro no pazneny 6
Pa3nes 2. IleppoHayabHbIe CBEJIeHHSI O CTPOCHHH BellecTBa
bubmuorexa [JOK
21 Crpoenne pemectsa . 0 . https://m.eds00.ru/7416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmoreka [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHne U B3aMMO/IeiiCcTBHE TeJl
bu6nmoreka [JOK
3 0
31 Mexarueckoe smkeHne . https://m.eds00.ru/7f416194
bubmuorexa [JOK
4 0 1
3.2 HMuepuws, macca, nioTHoCTs https://m.eds00.ru/7f416194
bubmuorexa [JOK
14 1 2
3.3 Crna. Buer et https://m.eds00.ru/7f416194
Hroro no pasaeny 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

Paznea 4. /laBiieHnne TBEPABIX TeJl, JKHAKOCTEH U ra3oB

41 JHaBnenue. llepenaua naBieHust TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBnenue xuakoctn > 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHoe aBieHHe 0 . https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U T'a3a Ha OTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Hroro no paszeny 21
Paznen 5. PaboTa 1 MOIIHOCTB. JHEPrus
bubmuorexa [JOK
51 PaGota u momHoCTE 3 ! https://m.eds00.ru/7f416194
bubmuoreka [JOK
5.2 Hpocreie Mexanu3MEI > . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanuteckas sueprus 4 0 https://m.eds00.ru/7f416194
Hroro no pasuaeny 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 KUIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpoBbie)
Ne /m HpOrpAMMES Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I'lCCKHe 06pazoBaTebHbIE
padoThI padoThI pecypesi
Pa3pen 1. TenioBbie sIBJICHUS
. bubmuorexa [JOK
11 CTpoerme 1 CBOHCTBA BEMECTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosere nporieccat 21 . > https://m.edsoo.ru/7f4181ce
Uroro mo pasaeny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsibl. 3apsKEHHBIE Tella U 7 0 1 bubnnoreka [JOK
' MX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [IOK
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 Marnutibie B1CHUs 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 OMeKTPOMArHHTHASA MHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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 KUIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘lCCKI/Ie 06PA30BATEbHBIE
padoThI padoThI pecypesi
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro 10 0 1 bubmunorexa [JOK
' OTHMCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
1.2 Bsaumozericraue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
13 3aKoubI coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJHbI
bu6mmoreka [IOK
7
2.1 Mexanuteckue koneOanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1
2.2 Mexanueckue BOHL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro mo pazzaeny 15
Pazjien 3. DjieKTpOMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 0 2 bubnnoreka [JOK
' AJEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znen 4. CBeToBbIE AABJICHHSI
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA https://m.eds0o.ru/7f41a4a6
bubmuorexa [JOK
6 0 3
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne GEIOro CBETa B CIEKTP 3 0 2 bubmiorexa LIOK

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

Uroro no pazgeny

15

Pa3pen 5. KBaHTOBLIE SIBJICHUSA

5.1 HcnycKkanue U MOrIOIIEHHE CBETAa AaTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO s1pa 6 1 Eggfﬁ;ﬁ;&gﬁ% £412426
5.3 SnepHble peakuu 7 1 ESSSE;T:(;%g 8}? f41ada6
Hroro 1o pasueny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IAIOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuorexa [IOK
Kypca ¢u3uku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
/i yp Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0BpazoBaTEIBHBIE
a00ThI a00ThI
p p pecypcsl

1 ®dusuka — HayKa o npupoje. SBieHus
IPUPOIBI

2 dusnueckue IBICHUS

3 ®dusnuecKkue BeINYUHBI U UX U3MEpPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEeMIIepaTypbl IIPHU MOMOIIIH KUJIKOCTHOTO 1
TEPMOMETPA U JATUHKA TeMIIepaTyphl"

5 MeTtobl HayuyHOrO no3HaHus. Onucanue Bbu6moteka [JOK
(bU3UYECKUX SIBJICHUH C IIOMOIIBIO MOJCIICH https://m.edsoo.ru/ff09f72a
Vpok-uccnenosanue "[IpoBepka runoressl:

6 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JbIle
BBICOTA ITycKa"

v Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOIINE bubmmnoreka HOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KeHME YyacTHUI] BELIECTBA bubmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanue «ONbITHI 110 1
HaOJII0JIEHUIO TETJIOBOTO PAaCIIUPEHUS Ta30B»

10 ArperatHble COCTOSIHHSI BEIIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUM BOJIBI.

11 O0600611IEHNE TT0 pa3L[eJ1 «IlepBoHavanbHBIE bubmiorexa LIOK

P Y p https://m.edsoo.ru/ff0a0378
CBEJICHMSI O CTPOCHHMH BELIECTBA
12 Mexanuyeckoe aBuxkeHue. PaBHoMepHOE U bubmuorexa [OK



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

HEPAaBHOMECPHOC ABHUXKCHUC

https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. EquHHUIIBI cCKOpOCTH BH6J_H/IOTeKa LHOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu ¥ BpeMEHU IBUKCHUSA BH6J_H/IOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁgg?;%?:;;gﬁ}?mamlo
16 IInotHoCTh BemecTBa. PacueT Maccel u bubnunoreka LIOK
o0beMa Tejia 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;'1. paborta «OnpeneneHue
MJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenue 3amau no teme "[1noTHOCTD bubnunoreka LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cwta KaK XapaKTEepPUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCUMOCTH pacTsDKeHHS (Iedopmarun)
MIPY>KUHBI OT MPUIIOKEHHON CHIIBI»
21 [[Bnenue Tsarotenus. Cuia TSKeCcTH
| ey ook st e e 10K
" https://m.edsoo.ru/ff0al1778
23 Cuna TsbKecTH Ha Ipyrux IUIaHeTax. BI/I6J'.II/IOTGKa HOK
Pu3nYecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
24 Wsmepenue cui. luHamomeTp Egg?ﬁgfggsiggﬁmal&c
bubmuoreka [{OK
25 Bec rena. Hesecomocts https://m.edsol_.[ru/ff0a1778
26 CnoxeHue AByX CHUJI, HAPABIEHHBIX 110 bubnuotexa [JOK
OoAHOM psiMoi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenne 3agau no reme "PaBHonelicTByomIas

cun"



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

28 Cwiia TpeHus u €€ BuAbl. TpeHue B IpUpoAe U bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yueHue

29 3aBUCUMOCTH CHJIBI TPCHHS CKOJIBKCHHS OT bubnuorexa [IOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOIINUXCS TTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONICH CHUJIIBI
Pemenue 3agau mo remam: «Bec Tenay,

31 «I"paduueckoe nzodpaxxkenue cun», « CUIbD», EH6J_IHOTeKa HOK
«PaBHONCHCTBYIONAs CHID» https://m.edsoo.ru/ff0alde0
KonTtponpsHast pabora mo Temam:

30 «MexaHunueckoe IBKeHHe», «Macca,

IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300pakeHue CHID», « CHIIBI)

33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnnoreka [JOK
YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubmmoteka IIOK
OT 00BbEMA, TEMIIEPATYPBI https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHUs TBEPIABIMU TEJIAMU, bubmmoteka IIOK
SKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B )XKUAKOCTH U ra3e, BHI3BAHHOE bubmmoreka IIOK
JEWCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemienne 3agau mo teme «/laBineHue B bubnmorexa LIOK
JKHJIKOCTH U Ta3e. 3akoH [lackaisiy https://m.edsoo.ru/ff0a2826

bubmmoteka IIOK

38 Coobmaromecs cocy bl https://m.edsoo.ru/ff0a2970

39 I'unpaBnanueckuii mpecc BH6J_MOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 ManomMertpsl. I1opiIHEBOM )KUIKOCTHBIN HACOC

41 ATMocdepa 3emMiu U IPUUYHUHBI €€ bubmuoteka [IOK

CYHICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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bubnuoreka [IOK

42 Bec Bo3ayxa. ATMocdepHoe naBieHne https://m.edsoo.ru/ffoazbsa
Hzmepenne armocdeproro aasineHus. OnbIT bubmmoreka [JOK
43 :
Toppuuesnu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka HOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe qaBieHne bubnmnoreka HOK
45 :
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmochepHoe
napjexue"
47 JelicTBHE )KUIKOCTHU U Ta3a Ha IOTPYKEHHOE bubnuorexa [JOK
B HUX TeJIO. ApXHUMeIoBa Ccuja https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BLITaJII)KI/IBgIO 5131 CHJTBI eif'?cg FoIei Ha bubmorexa LIOK
m > A yiom https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B KUJIKOCTH
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanre 3aBUCUMOCTH Beca Tea B bubnnorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YacTH Tela»
bubnmorexa LIOK
50 Tnasanne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpyupoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
onpenieneHue e€ rpy30no1bEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue cyos.
52 Bos xonnzfllsaHHe» «/laBnenue TBE BI}),(JITCJ'I bubmorexa LOK
JLyXOIL] ’ pa ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B)»
53 KonTponpHas pabota no Teme «JlaBnenue
TBEPJBIX TN, XKUJIKOCTEH U Ta30B)»
but6mmoreka [IOK
54 Mexanuteckas pabora https://m.edsoo.ru/ff0a3f82
55 MourHocTts. EUHUIBEI MOIHOCTH bubnunorexa LIOK
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https://m.edsoo.ru/ff0a3f82

VYpok-uccinenosanue "Pacuér MoiHoCTH,

56 9 . 1
pa3BUBAaEeMOM MpU NMOIbEME T10 JieCTHUIIE"
57 IIpocTeie Mexanu3Msbl. Peryar. PaBHoBecue
CHUJI Ha pbluare
Pbruaru B TexHuke, ObITY U IPUPO/IE.
58 JIaGoparopHas aéoTa «}{/ICCJIIZ’:I[IZ)BiHI/Ie 0.5 Bubmorexa IOK
patopras p ' https://m.edsoo.ru/ff0a478e
YCIIOBUHM paBHOBECHS pblUara
59 Pemenue 3aga4 mo teme «YciaoBus bubmuoreka [IOK
PaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koadduruent nonesHoro nercTBus
60 mexanu3ma. JlaboparopHnas pabora 0.5
«3mepenue KII1/[ HaKJIOHHOM MIOCKOCTH»
61 Pemrenne 3amau o reme "PaboTa, MOIIHOCTS, bu6nunorexa LIOK
KITJ1" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprusi. Kunernueckas u Bbu6moreka [JOK
MOTEHIMAIbHAsI SHEPTUsI https://m.edsoo.ru/ff0a4252
N bubnmoteka IHOK
63 3aKOH COXpaHCHHSI MEXaHUYECKOW YHEPTHH 6_ oreka 11O
https://m.edsoo.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
"DKcrepuMEeHTaIbHOE OIpe/IeICHHUE
64 M3MEHEHUSI KHHETUYECKOW U MOTEHUUAIbHON 1
SHEPTUHU MPU CKATHIBAHUU TeJIa TI0 HAKJIOHHOM
MJIOCKOCTH"
65 KonTponsHas pabora o teme «Pabora u
MOIIIHOCTb. DHEPTUs»
66 PesepBHslit ypok. PaGorta ¢ TekcTamu 1o Teme bu6muoreka [JOK
"MexaHn4ecKoe aBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bu6muoreka [JOK
"JlaBneHue TBEPABIX TEJI, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o teme

"PaboTa. MomtHocTh. DHeprus"
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8 KUIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRue 0BpazoBaTeNbHbIE
padoThI padoThI pecypesI
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ongfIHe buGmnorexa LIOK
p https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT
Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO bubnnoreka [JOK
3 . .
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCcTBa Ha
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KHHETUYECKON Teopuu
5 Kpucranmuueckue u amopdHbIe TETIa bubmorexa LIOK
b p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. bubnnoreka [JOK
[ToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe pacmupeHue u cxaTmue bubmnorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBMIKEHHSI YaCTHII
9 BuyTtpennsist sHeprus. CriocoObl H3MEHEHHS bubnuorexa [IOK
BHYTPEHHEU SHEPIHH https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun bubmorexa LIOK
A pea https://m.edsoo0.ru/ff0a6412
Ypok-koH(pepenuus "[IpakTnueckoe
11 I/I(I:)HOJ'ILSO];EHII)/IC :ennoml:lx CBOMCTB BEILIECTB U 1 buGmnorexa LIOK
\ https://m.edso0.ru/ff0a65c0
MaTepHUaJIOB B IEJISIX YHEPTOCOEPEIKECHUSI
12 KommaectBo TemnoTel. Y aenpHast bu6mmoreka [IOK
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TEIJI0OEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHue TeroBoro 6ananca. TemnooOmeH bubnmoreka [JOK
13 .
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTopHas pabora "VccienoBanue
14 HBJIeIfI/ISI TIE):HJIOCI))6MeHa npu CMi:[HJI/IBaHI/H/I Eubmorexa ITOK
N . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOIbI
Pacyer konudecTBa TEMIOTH, HEOOXOAMMOTO
15 JUIS. HarpeBaHUs TeJa U BbIIEISEMOro UM IIpH
OXJTKJICHUHI
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK
16 v " .
yAEIbHOM TEIJIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnoreka [JOK
CrOpaHusi https://m.edsoo.ru/ff0a7b5a
[InnaBnenue u oTBEpACBaHUE
18 KPUCTAITTNYECKUX I;Ieln VYaenpHas TemioTa bubmorexa LIOK
p thde https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK
yAEJIbHOW TEIIOTHI TUIABJICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
napooOpazoBaHMsl U KOHJCHCALIUH. bubnuoreka [IOK
21 .
3aBUCUMOCTh TEMIIEPATYpbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBIeHUS
Brnaxnocts Bo3ayxa. JlaboparopHas pabota
22 "OnpenencHue ngochenbliloﬁl;naKEOCTn bubmnorexa LIOK
beAt " https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3yXa
[TpuHIMIB pabOTHI TETIJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. [IBurareiab BHyTPEHHETO

CTOPaHHUs



https://m.edsoo.ru/ff0a6976
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o5 KIIZ remmoBoro asurarens. TennoBele bubnmoreka [JOK
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CPEBI https://m.edsoo.ru/ff0a7c7c

2 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B
TEIUIOBBIX IpoIIeccax
IToaroroBka K KOHTPOJILHOM pabOTE IO TEMe

27 "TGIIL'IJ'IOBBIC HBJ‘IGHI/I?II) I/ISMCHGFI){I/IC arperaTHbIX Bubmzorexa LIOK

. C P https://m.edsoo.ru/ff0a83f2
COCTOSTHUM BEIIECTBA
KonTponbsras padora no teme "TemioBbie
28 HBneTI;pHﬁ I/I3MeI:)HeHHe arperaTHbIX COCTOSHUM Bubmorexa ITOK
N p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanys Ten. [[Ba posa aIeKTpUIecKux
3apsioB

30 Ypoxk-uccienoBanue "DaeKTpu3amus Tei
UHIYKIMENW U IPU CONPUKOCHOBEHUH"

31 BzaumopeiicTBre 3apssKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe moje. HampsskeHHOCTh

32 BJICKTTpI/ILIeCKOFO noss. I1 I/II)HI_II/IH Eubmorexa IIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJICH
33 Hocurenu snexTpudeckux 3apsioB.
DOneMeHTapHbIi 3apsia. CTpoeHue aroma

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpAaHEHUS PIEKTPUUECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB bubnuoreka [IOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUISCKUH TOK, YCIOBHS €ro

36 Cc eZI;BOBaHmI I/IC”}g]‘lHI/IKI/I AIEKTPUUECKOTO bubmorexa LIOK

ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS DIIEKTPUYECKOT0 TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOTI'O IT0JIA Ha MPOBOJHUKH U
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JIADTICKTPUKH"

39 DIEeKTPUYECKHUI TOK B METAJLIAX, JKUJKOCTAX bubnmoreka [JOK
U rasax https://m.edsoo0.ru/ff0a9838
40 DneKkTpruyecKas 1ierb U €€ COCTaBHbIE YaCTH
Cuna toka. JlaGopaTopHas pabora bubnmoreka [JOK
41 " " 05 .
H3mepeHue u peryampoBaHue CUIIbl TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. Bonbtmerp.
42 Jla6o Ia)lTo Hast aGOIT)a "U3mepeHue u ’ 0.5 bubmorexa LIOK
paTopHai p ,P ' https://m.edsoo.ru/ff0a9e14
pEryIupoBaHKe HaMPSHKEHUS
CornpoTuBieHe IPOBOAHUKA. Y ACIIBHOE bubnuorexa [JOK
43 .
CONIPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
3JIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHUKA bubnnoreka [JOK
44 1 .
OT €T0 JUIMHBI, TUIOIIA/IX MONEePEYHOr0 https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HAIPSIKSHHUS. bubnnoreka [JOK
3akon OMa Jy1st y4acTKa Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopnast paborta "HccnenoBanue
16 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO YEPE3 1 bubnuotexa [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHHS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
48 CJIO)KEHUS HaNPsHKEHUN TTPU 1 bubnmnorexa [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUTS CEIJ'II)I IT)OKaIrDI W Tma aHJP;eHBiOM b 1 bubmiorexa HOK
P p N https://m.edsoo.ru/ff0aadle
COEJIMHEHHH PE3UCTOPOB
50 Pemenue 3amau Ha npumeHenue 3akona Oma bubmuotexa [JOK

AJI1 pa3IndHOro COSAMHCHUA IIPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jlxxoyins-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota "Onpenencaue paboTsI 1 bubnnoreka [HOK
Y MOIIHOCTHU 3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYeCcKUe ey U MOTpeOnuTenn
53 AIIEKTPUIECKOM HEepruu B ObITy. KopoTkoe ]r?tlfgsJ'I/I;Ir%ngsaCJCL)Ir(a/I?anbGGO
3aMbIKaHUE T '
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe
54 "DnexTpudecKkue 3apsaabl. 3apsKeHHbBIE Tela U bubnmoreka [JOK
ux B3auMoaencTeua. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECCKUN TOK"
KonTponbhas padota no teme
55 "DnekTpuueckue 3apsaapl. 3apsKEHHbIE Tena U bubnuorexa [JOK
ux B3auMoaercTus. I1ocToOSHHBIN https://m.edsoo.ru/ff0abea8
3IEKTPUUYECKUN TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 Ypok-uccnenosanue "M3yuenue nonen 1 bubnnoreka [JOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe nojie. MarHuTHOE 1moJie 3eMJiu U bu6mmorexa [IOK
€ro 3HadeHue Id )KU3HA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT Opcrena. MarHuTHoe mnojue
peTea bubmuorexa [JOK
59 AIEKTPUUYECKOTO TOKa MarHuTHoe 1ose https://m.edsoo.ru/ff0acld?
KATYIIKU C TOKOM " '
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
p P " N bu6mmorexa [IOK
60 JlaGopatopHnas pabora "M3yuenue neictus 0.5 https://m.edsoo.ru/ffoac74a
MarHMTHOI'O TOJIsl Ha MPOBOJHUK C TOKOM" T '
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue ariekTpoaBuraTeneii B
XTpon Bubmorexa [TOK
61 TEXHUYECKHUX YCTPONCTBAX M HA TPAHCIIOPTE. https://m.edsoo.ru/f0ac86e
JlaGopatopHnas pabora "KoHcTpyupoBaHue u " '
n3ydeHue paboThl dJIeKTpoABUTaTENSA"
62 OmnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
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unaykuuu. [Ipasuio Jlenma

OnekrporerepaTop. CriocoObl MOTyUYEHUS

63 AJIEKTPUUYECKONW IHEPTUHU. DIEKTPOCTAHIIUH HA 1
BO300HOBJISIEMBIX HICTOYHHKAX YHEPTUU

64 [TonroroBka K KOHTPOJIBHOU pabOTE MO TEME 1
"DIeKTpUYECKUE U MAarHUTHBIC SIBJICHUS"

65 KonrponsHas pabora o reme 1 bubmumoreka [IOK
"DIeKTpUYECKUE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0ach14
PesepBHylit ypok. PaGota ¢ Tekctamu 1o Teme bubnuorexa [JOK

66 n n 1 .

TennoBsle ABICHUS https://m.edsoo.ru/ff0acc5e

67 PesepBHylit ypok. PaGota ¢ Tekctamu 1o Teme 1 bubnuorexa [JOK
"[loCcTOSIHHBIN 7€KTpUUYECKUM TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHylit ypok. PaGota ¢ Tekctamu 1o Teme 1
"MarnuTHbI€ siBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145
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9 KUIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
T Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTebHbIE
padoThI padoThI pecypebi
1 Mexannueckoe ABUKeHUE. MaTepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubmmoreka [JOK
MEXAHNYECKOI'0 IBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPSIMOIIMHENHOE ABHUKEHNE 1 Bubmzorexa LIOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsSMOIUHEHHOE TBHKCHUE. 1
Cpennsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTHU
JIaGoparopHas pabora "Onpenenenne
7 CKO peHHsr: TGJ‘I&E) mpu aBHopcio €HHOM 1 1 bubmioreka LJOK
yeKop PH PaBHOYCKop N https://m.edsoo.ru/ff0adb18
IBHKEHUHU IO HAKJIIOHHON IIOCKOCTH
8 CBob6oHOe nafgenue tei. OnelTe! [anunes 1
PaBHOMeEpHOE JBMIKEHHE 110 OKPYKHOCTH.
9 ITepuo IE ‘-IaC"f[OTa obpa eHHﬂpJ}_/[HHeﬁHaSI u 1 bubmioreka LJOK
proa pait ) https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LleHTpOoCTpEMUTENTEHOE YCKOPEHUE 1
. bu6mmorexa [IOK
1
11 ITepBeriit 3akoH HeroToHa. Bexktop cuitbl https://m.eds00.ru/ff0ae612
12 Btopoii 3akon HeroTona. PaBHoseicTByroas 1 bu6mmoreka [JOK

cuJia

https://m.edsoo.ru/ff0ae72a
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bu6mmoreka [IOK

13 Tpetuii 3akon Hertorona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3axou 'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no reme «Cuia ynpyroctu
JlaboparopHas pabota «Onpenenenue bubnnoreka [HOK
17 .
JKECTKOCTH MPYKUHbBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuina TpeHUs» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopnast pabora "Ornpeznenenue bubnnoreka [JOK
Kod(puImeHTa TpeHHUS CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cwuia ynpyroctu. Cuna tpesus” https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK
TATOTEHUs. Y CKOpeHHE CBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBimkeHne Tel BOKPYT
23 rpaBUTalOHHOrO HeHTpa (ConHeuHas
cucrema). ['anaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSDKECTH U bu6nmoreka [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuueckas CKopocTb. HeBecomocTh bubnnoreka [JOK
U IIEPErpy3KU https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIbHON TOUKH.
AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe bubnmoreka [JOK
26 R NS .
TBEPIOTO TEJIA € 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ff0afe36
BpaIeHus
27 MowmeHT cuinsl. LleHTp TspxecTn
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Penrenue 3amad mo reMe "MOMEHT CHIIEL.

bubmuorexa [JOK

28 LenTp Tsixxectn" https://m.edsoo.ru/ff0b02b4
[MonroroBka K KOHTPOJIBHON paboOTE MO TeMe
29 "Mgf(a?{;lecme LI[{I;FPI:X(J;I;II:IGHIIBZadeo;eﬁle:He bubanorexa LIOK
ren" ’ https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no teme "MexaHuueckoe bubmmoreka [JOK
nBmkenne. Bzaumonetictsue ten'” https://m.edsoo.ru/ffOb06ec
14 Y .3
31| coxpamcuna mamynsca. Yupyroc u seynpyroc Bumiorera LIOK
PArCHI MMILYJILEa. TPy yipy https://m.edsoo.ru/f0b07fa
B3aMMOJICICTBHE
30 Pewenue 3anau no reme "3akoH COXpaHEHUS bubnuorexa [JOK
umnyJbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B
IPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0ag4
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U bubnnoreka [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Onpenenenue padoThbl
36 CHWJIBI TPEHUS TIPYU PABHOMEPHOM JIBH)KEHUU
TeJa TI0 TOPU30HTAILHON TTOBEPXHOCTHY
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas
DHEPrusi
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHs SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabora «3yueHue 3akoHa bubnmoreka [JOK
COXPAHEHUSL SHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoE NBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHus. BeiHyX/1eHHBIE bubnuorexa [JOK

KosicOanus. Pe3zoHanc

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

MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH

44

VYpok-uccnenoBanue «3aBUCUMOCTh IEpHOA
KOJICOAHUH OT JKECTKOCTH MPYKUHBI U MACChI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaliieHre YHEPTUU TIPH MEXAHHYCCKUX
KOJIeOaHUAX

46

JlaGopaTtopHas pabora «OnpeneneHue
4aCcTOTHI U TIEpUOoIa KojeOaHU Py >KHHHOTO
MasITHUKa»

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJia KojieOaHuii rpysa,
IMOABCIICHHOI'O K HUTHU, OT MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoxHbl. CBOWCTBA
MeXaHH4eCKUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

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

49

Ypok-koHpepenus "MexaHUu4ecKue BOJIHBI B
TBEpIOM Tene. CeilicMruuecKkre BOITHBI"

50

3By1(. PaCHPOCTpaHCHI/Ie H OTPAKCHHUC 3ByKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenuus "YabTpa3Byk u
uH(ppa3ByK B IpHUpOJIe U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"3aKOHBI COXpaHEeHHS. MeXaHUYeCKHe
K01e0aHus U BOJHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KoHnTtponbHas pabota mo teme "3akoHbI
coxpaHeHus. MexaHndeckue KoleOaHus u
BOJIHBI"

56

SJ'ICI(TpOMaF HUTHOC I10JIC. BHCKTPOMaFHI/ITHLIC

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe
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BOJIHBI

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepenmus "[lkana
bubnmoreka [JOK
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue https://m.e dsocL)Iru [f0b2fe6
3JICKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBs3H" — :
VYpok-uccnenosanue "M3ydeHue cBONCTB
bubmuorexa [JOK
59 3IEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
o 61/IJII)BHOI‘O renedona” B https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1au Ha onpeeneHne 4acToThl U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocThb bubnnoreka [JOK
cBeTa. BorHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bu6mmoreka [IOK
62 acnpocTpaHeHue csera. 3armenus CoiHIa u
?Iymi p H https://m.edso0.ru/ff0b3658
3akoH oTpaxeHus cBera. 3epkaia. Pemenue
bubnnoreka [JOK
63 3aJa4 Ha MPUMEHEHHE 3aKOHa OTPAKEHUS . 1
J https://m.edsoo.ru/ff0b38c4
64 [TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS bubnnoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubnnoreka [JOK
65 Hcnonp3oBanue MOJTHOTO BHYTPEHHETO https://m.e dsogru /f0b3c5e
OTpaKeHHsSI B ONTHYECKHUX CBETOBOAAX — '
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJia IPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHulle "BO3IyX-
crexsio""
VYpoxk-koHdpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnmuotexa [JOK
68 Jluna3el. OnTHYecKas Cuiia JIMH3BI 1

https://m.edsoo.ru/ff0b3f2c
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bu6mmoreka [IOK

69 [TocTpoenue n3o0paxeHUi B JIMH3AX https://m.edsoo.ru/fOb44da
Jlab 6ota "OrmnpeneneHue
70 (1)21(?/23223?2}5?02}13;1 HIZ?ITTJHJLCI:(Péﬁ CHJIBI bubmorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOuparoIien JUH3bI
71 Ypok-koHpepeHuus "OnTuueckue JMH30BbIC bubnmoreka [JOK
npubopsr” https.//m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa LIOK
' https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "edextsl 3penust. Kak
COXPAaHUTH 3peHue"
P 0 .
74 Huorona, Crowene enextpammix seron Bu6miorera LIOK
: P 1 ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus cBeta
JlaboparopHas pabota "OnbITHI 110
75 PasJIoKEHUIO OEIO0TO CBETA B CHIEKTP U bubmnorexa LIOK
BOCIIPUSITHIO IIBETA MPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 VYpoxk-npaktukym "BogHOBBIE CBOWCTBA CBETA!
qucnepcusi, tHTepdepeHuns U Audpaxius’"
77 OmnsiThl Pesepdopaa u rmuianerapHas MoJiesb bubnnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynarel bopa. Monens atoma bopa
79 Hcnyckanue u norsouieHe cBeTa aTOMOM. bubnuoreka [IOK
KBanrtsl. JIuneiyaTeie ciekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "HabmrogeHue ciekTpoB bubnmnoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PangroakTuBHOCTH 1 €€ BHUIBI bubmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Ctpoenne aToMHOTO sj1pa. HykimoHHast Mojiens bubmorexa LIOK
) https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIC peBparnieHus. M30Tomns bubnmuotexa [JOK
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https://m.edsoo.ru/ff0clald

Pemenne 3agau mo reme: "PagnoakTuBHBIE

bu6mmoreka [IOK

84 npeBpaiieHus"” https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacnana
86 Ypok-koHpepennus "PagnoakTiBHbBIC bubmmoreka [JOK
U3JIyYCHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
OHeprus CB3U aTOMHBIX si7ep. CBsA3b Macchl U bubnnoreka [JOK
88 ]
SHEPIruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no treme "Snepueie peakiuu'
Peakiuu cuntesa u nenenus saep. Mcrounuku bubnnoreka [JOK
90 N ]
sHepruu CoJiHIIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.
91 JleiicTBUS pagliOaKTUBHBIX U3JIYyYCHUN Ha
JKUBbIE OpraHU3MblI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DNeKTpOMarHuTHOE MOJIE. bubnnorexka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTponbHas padbora no teme
93 "DNeKTpOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
ABJICHUS"
[ToBTOpenue, o600menune. JlaboparopHsie bubnnoreka [JOK
94 n 2 " .
paboTsl o Kypcy "B3auMopeiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, o006IcHue. Pemenue
95 acquII){mx u KaquHl:IBeHHBIX 3a/1a4 10 TeMe bubmorexa LIOK
E’ " a1 https://m.edsoo.ru/ff0c2572
TeruioBble MpoLEeCChl
IToBTOpenue, 0000menue. Pemenune
P Hl bu6mmoreka [IOK
96 pacyeTHBIX M KAYECTBEHHBIX 3a/a4 110 TEME

"KIIJI TerutoBbIX gBUTaTENeH"

https://m.edsoo.ru/ff0c2a22
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IToBTOpenue, 0600eHNE. Permenune

97 pacYeTHBIX U KAYECTBEHHBIX 33/1a4 110 TEME 1 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
KII/ 31eKkTpoycTaHOBOK
98 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubnmoreka [JOK
pabotsl o Kypey "CBeToBble siBeHUs" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu bubmmoreka [JOK
9 " " 1 :
110 TeMe "3aKOHbI COXPAHEHUS B MEXAHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bubnnoreka [HOK
no Teme "KonebGanus u BOJIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubnuorexa [IOK
1o teme "CBeToBbl€ sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1
o Teme "KBaHnToBas u sinepHas ¢puzuka”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» ®usuka, 7 xknacc/ [epoikun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «}31aTenbcTBO «OK3aMeEH

» Gusuka, 8 knacc/ [epoimkun A.B., O011ecTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO « IPODA»; AkunonepHoe o61ectBo «M3naTenbpeTBo
«IIpocsemienue»

» Gusuka, 9 knacc/ [epsimkun A.B., I'yrHuk E.M., O611ecTBO ¢ OrpaHUYeHHOM

OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aarenbcTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.

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

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Iepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHHK BOompocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.



ITIpoceenienue, 2010. —192c¢.

8 KJIIACC

1. Pabouas mporpamma. @usnka. 7 — 9xnaccel: yueOHO-METOANUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ m3.,ctepeotni. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchl
(aBTopsl:A.B.ITepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenxo. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOpAHHBIM YU4EOHUKOM:

4. Ilepprkun A.B. ®uzuka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.W. Co0opHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE 1 KOHTPOJIbHBIE
paboTtsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTtopusie padoTsl. KoHTpOIBHBIE
3aganus. —CaparoB:JIuneit, 2014.

8. «KoHTposbHO-U3MepuTeNbHble MaTepuaiibl. dusnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedbHo-meroaudeckoe rnocooue/ A.E. Mapos.-

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



10.A.B. Ilepoimkun @usuka-8kia 2017 M. dpoda

11.H.B. ®unonoBuu Metonuueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIe U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. Ilpoda

13.B.B. lllaxmatosa ,O.P. llledpep Juarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit CooparK BornpocoB u 3a1au

2015 M. Jlpoda

9 KIIACC

1. PaGouas nporpamma. @usuka. 7 — 9xinacchl: yueOHO-METOIUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,crepeotun. —M.: JIpoa,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus. Puznka. 7 — 9 kiacchbl
(aBTopsi:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o puzuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHHU C BHIOPAHHBIM YICOHHUKOM:

4. Teprrimikun A.B. ®usuka. 7 knacc. Y4ueOHUK 17151 00111€00pa3oBaTeIbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 110 ¢usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIC

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



7. Actaxoa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTbl. KoHTpOJIbHBIC
3amanusi. —Caparos:Jluieit, 2014.

8. «KonTponbHo-u3Mepurensusie Matepuainsl. @usuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroaudeckoe rmocooune/ A.E. Mapos.-

M.: dpoda, 2011.- 123c¢.:

KoHTpoJibHBIE M caMOCTOSATENbHBIE PA0OTHI IO (PU3MKE. 9 KIacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytauk «®usuka 9 knace» / O.W. 'pomiea. — M.
N3narenncTBO «OK3amen», 2014.

Tectsl o pusuke. 9 knace: k yueonuky A.B. Ilepoimkuna, E.M. I'yTHuk
«Dusuka

9 knace» / O.U. I'pomueBa. — M.: U3znarenscTBo «OK3aMen», 2010.

dusuka. 9 xkitacc. TeMaTuuecKre TECTOBEIE 3aaHus I MOoAroToBku Kk [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — fApocnasis: OO0 «Axkagemust
pa3Butus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

7 KITACC

. bubnmorexa — Bcé o npeamety «duszukay. — Pexxum nocryma:
http://www.proshkolu.ru

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



3. Eaunas xosutekius nudpoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

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

4. luTepecHble MaTepualbl K ypokaM (PU3UKH 110 TeMaM; TECThI [0 TeMaM;
HarIsgHbIe TOCOOMs K ypokaM. — Peskum foctyma: http://class-fizika.narod.ru
5. [ludpossie 0OpazoBaTenbHBIC pecypchl. — PesxxuMm goctyma:
http://www.openclass.ru
6. DneKkTpoHHBIE YyueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC
1. bubnmoteka — Bc€ no npeamety «Puzukay. — Pexum gocryna:
http://www.proshkolu.ru

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

3. Equnas xkomiekius mudpoBbeix 00pa3oBaTeIbHBIX pecypcoB. — Pesxxum

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

4. lutepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;

HarJsIHBIC TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHBIC pecypchl. — PexxuM gocryma:

http://www.openclass.ru



6. DnekTpoHHBIE YyueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuneoomnsiTel Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru

2. Enunas komiekius nu@poBbIX 00pa30BaTebHBIX PECYPCOB. — Pexkum

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

3. UHTepecHbie MaTepuaibl K ypokaM (GU3UKH 1O TeMaM; TECTHI [0 TeMaM;

HarJsIHBIC TOcO0Ous K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

4. Iludposbie 0OpazoBaTebHBIE PECYpPChl. — PexxuM ocTyna:

http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru

6.luctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpHITHIH K1acc.



CeteBoe oOpa3zoBaTeabHOe cooliecTBo. http://www.openclass.ru/node/109715

7. Enunas komiekius udpoBbeix 00pa3oBaTeIbHBIX PECYPCOB.

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

8. denepanpHbI IEHTP HHHOPMAITMOHHO-00Pa30BaTENbHBIX PECYPCOB.

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

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

10. I'azeta «1 cenTs06ps» Marepuansl o gusuke. http://archive.1september.ru/fiz

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

12. )Kusas ¢pusuka: oOyuaroras nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






