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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Copnepxanue mnporpaMMmbl 1Mo (uU3MKe HampaBieHO Ha (popmMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AIMIO0 H3yUCHHS
¢u3MKN Ha AEATETHbHOCTHOM OcCHOBEe. B mporpamMme mo (u3HMKe yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yIbTaTaM OOYUYCHHsI, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarommxcsl.

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

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEeH © (GU3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
IpeIoCTaBlIsieT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOrO METOoJa
MO3HAaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 THaBHBIX 3a7a4d (PU3MUECKOTo OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpPEIINOJaracT OBJIAJICHHUE
CIIEIYIOIUMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIICOBAHNUS;
WHTEPIIPETUPOBATh JIaHHBIE M WCIIOJIb30BaTh HAy4YHBIE [IOKA3aTeIbCTBA JIJISt
MOJTyY€HUs BHIBOJIOB.

[lenmn wusyuenus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00mero oOpa3zoBaHUs
ompenenensl B Konnenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromux
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM



Komnernn Munucrepcersa npocseienust Poccuiickoit denepanuu (IpoTokoiI ot 3
nexadps 2019 r. Ne [1K4BH).

Henan nzyuyenus Guankm:
npuoOpeTeHNe MHTEpeca M CTPEMJICHUS OOy4YaroMMXCAd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHMA 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 HAYK, TEXHUKHU U TEXHOJOTHII;
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 oOpazoBaHusi 00ECIIEUNBACTCS 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
UCITOJIb30BAHUEM TOJIyYEHHBIX 3HAHMI;

OCBOCHHME METOJOB PELIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
bU3MYEeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1aY;
pa3BUTHE YMEHMI HAOIIOJATh TPUPOJHBIC SIBICHUS U BBINOJHATH OIBITHI,
J1abopaTtopHble pabOThl U SKCIEPUMEHTAIbHbBIE 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
oOpazoBanust 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 HeZeIo).

[Ipennaraemspiii B mporpaMmme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, YUUTEIb JeiacT BEIOOP MPOBEICHUS
Ja00opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
oOydJaromnuxcs, CIHUCKa AKCIIEPUMEHTAIbHBIX 3aJIaHUi, MPeAJIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOT0 3K3aMeHa Mo (hU3HKE.
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COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ posb B IO3HAHUM OKPYKAKOLIEr0 MUPA.
®dusnka — Hayka O npupone. SIBnenHus npuponabl. PuU3HUECKUE SIBICHUSA:

MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckne BenuuyuHBL. 3Mepenne Qu3nveckux BenuuyuH. DU3NYECKUE
npubopsl. [lorpenHocts u3mMepenuit. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT IPUPO.Y.
EcTecTBeHHOHAYUHBIII METOJl TO3HAHUWA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SABJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnuyeckue, TEIIOBBIC, JIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyeckrue MNpuOOPHl U MpOLEAypa MPSAMBIX HW3MEPEHH aHaJOrOBbIM H
UU(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre NEHbI ASEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOopa.

W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoOB MalbIX TEN.

W3mepenne temnepaTypbl NPU IIOMOLIM KUJIKOCTHOIO TEPMOMETpa M JaTdyMKa
TEMIIEPATYPBI.

IIpoBeneHne nccieI0BaHus MO MPOBEPKE T'MIIOTE3BI: AAJIBHOCTH IMOJIETA IIApPUKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbllIe, 4YeM OO0JIbIIIE BHICOTA ITyCKAa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.
Hab6mronenue nuddysuu.
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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 CUII MOJIEKYJISIPHOTO MPUTSIKCHUSL.

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.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0bEMa BelecTBa.

Cuita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Tesl. Cuina 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 CKOJIbKEHUS 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 TE.

CoxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopnvie pabomel u onvimel.

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

OmnpeneneHue cpeHel CKOPOCTH CKOJIbKEHHS OpyCcKa WM IIapuKa M0 HAKJIOHHOU
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 CONMPUKACAIOIINUXCS MOBEPXHOCTEMH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBneHus
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TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOwHbl. ['mapocraTudeckuit
napanokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbL.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. I[IpuuuHbl CyliecTBOBaHUS
BO3ymIHOM o0osouku 3emiu. OmnbiTt Toppuuermu. M3mepenue armocdepHoro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JaBICHUS 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. Bo3nyxornaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[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.

Jlabopamopuwie 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 €€
IPYy30II0AbEMHOCTHU.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3on0otoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusMoB. IIpocTtbie
MEXaHU3MBI B OBITY M TEXHUKE.
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Mexannueckass oHeprus. KuHeTtmueckas W IOTEHUHUAJIBHAS  DHEPIHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHWUYECKOW SHEPIHH B IPYroil. 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 MEXaHUYECKOW DHEPTUU.

8 KJIACC

Pa3gea 6. TenioBbIe ABJICHUS.
OCHOBHBIEC TIOJOXEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOECHUS

BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OIBITBI, NOATBEPKAAOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUHU.

Mopenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHWE CBOWMCTB T'a30B, KUAKOCTEN U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJISIPHO-KHHETUYECKOW TEOPHHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
TeIrIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIUIONEepEeAaUM:
TEIIONPOBOJAHOCTh, KOHBEKIIHS, U3JIyUYCHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcaiusa. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHHSI.

BrnaxHocTs BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ temoBoro asuratesns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TETUJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HabGmonenune nuddysuu.
Habnronenue siBjeHUil cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.
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HabnrogeHue TemioBoro paciuperus Teu.

W3MmeHeHne naBieHUs rasa MpU HW3MEHEHMH O00bEMa W HarpeBaHUH

OXJIaXKICHUH.

[IpaBuiia U3MEpEHUs TEMITEPATYPBI.

Buasl Tertonepenaym.

OxJtaykIeHUe pHU COBEPLIEHUH PaOOTBHI.

HarpeBanue npu coBeplieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHUE TEMIOEMKOCTEN pa3IMYHbIX BEILIECTB.

. HaOnroneHue kumeHus.

. HabGmronenne mocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
. Mojenu TeIIoBBIX ABUTATEICH.

Jlabopamopnwie pabomul u onvimol.

OnbITH IO O6Hap}I)K€HI/IIO I[GﬁCTBPI?I CUJI MOJICKYJIAPHOI'O IIPUTSAKCHHAA.
OnbITH IO BBIpAIIMBAHHUIO KPUCTAJIJIIOB HOBapeHHOﬁ COJIM UJIM Caxapa.

500041

OnpIThl MO HAOJIOAECHHUIO TEIUIOBOTO PACUIMPEHMS Ta30B, )KUIKOCTEH M TBEPIBIX

TeN.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IIIPULA.

OHBITI)I, ACMOHCTPUPYIOIINC 3aBHCHUMOCTL HABJICHHA BO34YyXa OT CIro 00bEMa H

HarpCBaHUA UIIA OXJIAKIACHUS].

[IpoBepka ruMOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKHJIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmronenue nsMeHeHus BHYTPEHHEH SHEPTUHU TeJla B pe3yJibTaTe TeIUIonepe1aun

U paOOThI BHEIIIHUX CHII.

HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJIOJAHOW W Topsiuei

BOJIBL.

OHpCIIGJ'IeHI/Ie KOJIMYECTBA TCIJIOTHI, IMOJYYCHHOIO BOI[Oﬁ Ipu TEIJIOOOMEHE C

HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

Onpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCHapeHus.

OmnpeneneHrne OTHOCUTEIBLHOM BIAXKHOCTH BO3TyXa.

Omnpenenenue y1eabHOM TEMIOTHI MJIaBICHUS JIbA.
Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue

3apsoKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTH — CHIJIBI
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

B3aUMOJIEUCTBUS

OnekTpuueckoe mnojne. Hanpsok€HHOCTh asnekTpuueckoro mods. [IpuHiun

CYHEPHO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
DIIEKTPUUYECKOTO 3apsija.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
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.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNeKTpoCcTaTHYECKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTouHMKHM TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.

. I"'a30BbIi1 pa3ps.

. U3mepenune cuiibl TOKa aMIePMETPOM.

. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.

. Peocrar n marazuH cCOnpoOTUBIICHUM.

. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJOCOB MAarHUTA.
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MonenupoBaHie€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.
MarauTHoe 1ose 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.
C6opka u poBepka padOThI JIEKTPUUECKOH LIETTH MOCTOSHHOTO 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, JEMOHCTPUPYIOIIHME 33aBUCUMOCTh 3JIEKTPUYECKOTO CONPOTUBIICHUS
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 JIaMIOuYKy, OT
HaNpsHKEHUS Ha HEW.
Onpenenenue KII/[ nHarpeBarerns.
HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO MOJSi MOCTOSHHBIX MAarHUTOB NPH UX OOBEIWHEHUU U
pa3acieHUHN.
HccnenoBanne IEWCTBUS 3JIEKTPUYECKOIO 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/I anextpoaBurareabHON yCTaHOBKH.
OnBITHI 110 UCCIAEAOBAHUIO SIBJICHUS AIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHUH 3HaYeHUs U HalPABJICHUS] HHAYKIIMOHHOTO TOKa.
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Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanbHass Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWXKEHUs. PaBHOMepHOE mnpsiMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe ABmkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMosiuHEWHOe JBrkeHue. (CBoOomHOE
najgenue. OnbIThl ["anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. [lepmon u yactora oOpalleHus.
JIuneinHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

ITepseiit 3ak0H HproTrona. Bropon 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynec tena. Mi3menenue mmmyiibca. UMmynibe CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

Habnrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHME MYTEN U TPACKTOPUM ABUKEHUSI OJHOTO M TOTO K€ T€Jla OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mMepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmronenue ABUKEHUsI TeJia Mo OKPYKHOCTH.

Habmronenne MexaHWYECKUX SIBJIICHUW, TMPOUCXOISIIMX B CHUCTEME OTCUY€Ta
«Tenexka» mpu €€ pPABHOMEPHOM M YCKOPEHHOM JBHUKEHUU OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHUS TeJIa OT MACChI TENa U IEUCTBYIOLIEH HA HETO CHJIBI.
HabGnronenue paBeHcTBa CHII IPU B3aUMOJICHCTBUH TETI.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.
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[Iepenaua umiysibca mpu B3aUMOIECHUCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUU.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.

Hab6nronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHMYECKOH SHEPTUU MIPHU CBOOOTHOM MAJCHUH.

CoxpaHeHHE MEXaHUYECKOW SHEpPrud NpH [ABWKEHUU Tella MOJ JEUCTBHEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimel.

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

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
HEMOBUKHOTO 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 JBUKECHHUH.

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.
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Jlemoncmpayuu.

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

Habnronenue BIHYXIECHHBIX KOJIeOaHUi 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 Mepruoa KoiaeOaHuid MOABEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TepUOja KOJEOAHWW NPYKMHHOTO 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.

H3mepenne yckopeHus cBOOOJHOTO MaeHHUS.

Paszgeua 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

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

OnexTpomarHuTHas npupoaa csera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoitHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

N3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3nen 11. CBeroBbIe ABJI€HHUS.

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. LICIoib30BaHWE TMOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.
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Jlmaza. Xom myweit B gnumH3e. OnTuyeckas cucrema (oToarmmapara,
MHKPOCKONIa M Tejeckoma. ['yma3 kak onrTuhyeckas cucreMa. biam3opykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{HUcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTuueckuii CBETOBO/I.

Xop tydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLICH JIMH3E.

[Tosrydenune n300pakxeHU ¢ TOMOILBIO JIMH3.

[TpuHiun aeiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

. Moxens riaza.
. Paznoxxenue 6eoro cBeTa B CIEKTp.
. [Tomydenue 6e5oro cBeTa MpH CIOKEHUHM CBETA PAa3HBIX 1IBETOB.

Jlabopamopnvie pabomul u onvimel.

HccnenoBanrie 3aBUCUMOCTH yTJIa OTPaXXEHUsI CBETOBOTO JIyua OT yriia MajeHuUs.
N3ydeHne xapakTepUCTUK U300paKeHUS TIPeMETa B IIIOCKOM 3epKaJie.
HccnenoBanre 3aBUCUMOCTH yTila MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJla MaJeHus
Ha FPAHULE «BO3IYX—CTEKIIO».

[Tomy4yenune n300paxeHut ¢ MTOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenue GOKYCHOTO pacCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIONIEH JTUH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITH IO BOCIPUSITHIO I[BETA MPEAMETOB MPHU MX HAOIIOJCHUU Yepe3 IBETOBHIC
GbUIBTPEL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

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

PamnoaktuBHOCTE. Anb(da, 6eTa- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaieHus. [lepro momypacmaaga aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsSJ0BOTO M MAacCOBOIO 4YHUCEI.
DOHeprus cBsi3M aTOMHBIX snaep. CBs3p Macchl W dHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX HW3IyYEHUNW HA IKUBBIE
OpraHU3MBI.
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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: U3MEPEHHE SHEPIHMM YACTHUIBI 110 TOPMO3HOMY MyTH (TIO
doTorpadusm).

N3mepenune paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJb TIPEAHA3HAYECH /I CUCTEMAaTHU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUECHUH BCEro Kypca (PU3MKH, a TakkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHY Mo (U3UKe Il OO0ydarouuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUnBAETCS AOCTHKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHHUS, pelmaTh 3aJadyd, B TOM YHCIE
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
dbu3nyeckue SBJICHUS B OKPY>Kalollel MPUPO/Ie U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUYHbIC METObI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUN, B TOM

Yyucie A1l IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBHI HambOOJee BaXXHBIX JOCTIKCHHM COBPEMEHHBIX
TEXHOJIOTHUH, HapUMED, MPAKTUUECKOTO HUCIOJIb30BAHUS PA3TUYHBIX UCTOUHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILCHHUS U COXPAHCHHUS BCEX M3BECTHBIX BUOB
SHEPIUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyyatomierocss OyayT copMUpOBaHbI CIEAYIOUIUME JTUYHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
— IIPOSIBIICHUE HHTEpEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHHMCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;
2) rpamJaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA
— TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHUKEHUMN
busuKy;
— OCO3HAHUWE BAXXHOCTU MOPAIBHO-ITUUYECKUX IPUHIUIIOB B JCATEIBHOCTU
YUY€HOTI0;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:
— BOCIPUSATHE OSCTETUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHUA:
— OCO3HAaHME IIEHHOCTH (DPU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOMIEH KYJIbTYPHI;
— pa3BUTUE HAy4yHOW JIO003HATENBHOCTH, HHTEpeca K HCCIEeI0BATENbCKON
NEATEIbHOCTH;
5) popMupoOBaAHUSA KYJbTYPbI 3I0POBbSI 1 SIMOIUOHAJILHOI0 0JIArOMOJIyYHs:
— OCO3HaHME IIEHHOCTHM 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIOPTE, Ha JAOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAIIIHUX YCJIOBUSX;
— ¢c(OpMUPOBAHHOCTH HaBbIKA pedICKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TAKOI'0 K€ MPaBa y Ipyroro 4eaoBeKa;
6) Tpy10BOI0 BOCIIMTAHMSI:
— AaKTHUBHOE YuYacTHE€ B PEUICHUHM MPaKTUYECKUX 3ajaady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMNUX B TOM YUCIEe U (PU3NYECKUX 3HAHU;
— UHTEpeC K MPaKTUYECKOMY U3YUEHHIO MPOQECCHiA, CBA3AHHBIX 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) amanTanMu K M3MEHSIIOIIUMCS YCJIOBHUSAAM 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
JIESITEIbHOCTD;

— 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;

— IJTAHUPOBAHKE CBOCTO PA3BUTHS B IPHUOOPETEHUH HOBBIX (PU3MUESCKUX 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.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTte OCBOCHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyatoierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCaIbHBIC YUCOHBIC TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHABIMBATh CYIICCTBEHHBIM TpH3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYUST B paccMaTpuBaeMblx (akrax,
JTAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBIIAITH TPUYUHHO-CJICICTBEHHBIC CBSI3H MPU M3yUYCHUN (HU3UYECKUX SBICHUN U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIOIH30BAHUEM JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIJIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYNH;
CaMOCTOATENLHO BBIOMpaTh CHOCOO perieHus: ydeOHoM Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILEHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOATEIBHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

MCITI0JIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJUTh MO CaMOCTOATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHbIN
bu3MYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NYECKOTO SBIICHUS;
OLICHMBAaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAINIO, TOTYyUYECHHYIO B
XO/JI€ UCCIIEAOBAHNUS WA SKCIIEPUMEHTA;

CaMOCTOATENBbHO (OPMYIHPOBAaTh OOOOIIEHUS M BBIBOJABI MO pe3yjibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JalIbHEHIIee pa3BUTHE (PU3UYECKUX IMPOIIECCOB, a
TaK)K€ BBIJIBUTATh TPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:

MPUMEHSTH PA3IMYHbIE METOJbI, MHCTPYMEHTBI U 3aIIPOCHI MPU MOUCKE U O0TOOpE
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 KX KOMOMHAIUSIMH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIE 1eiCTBUS:

B XOJIe O0CYXJIeHHs y4eOHOTO MaTepualia, pe3yJbTaToOB JIaDOpaTOPHBIX padoT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY O0OCYKIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAIlCJICHHbIC Ha pEIICHUE 3aJaud M TMOAJAep)KaHue OJlarokeaaTelbHOCTU
OOIICHMS,

COTIOCTAaBIISAITh CBOM CYXJICHHUSI C CYXICHUSMHU JIPYyTUX YYaCTHUKOB JIMAJIOra,
OoOHapy>KUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJMYHO TPEACTaBIATh PE3YNbTAaThl BBINOJHEHHOTO (DM3MUYECKOTO  OIBITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHMUMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBHOMN
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEeMBI;



OPUHUMATH 1IETM COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €€
JOCTIDKEHUIO:  paclpelieNiiTh pojid, O0OCYXIaTh IPOLECChl U PEe3yibTaThl
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.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOUIMX IS
perieHus pU3NIECKUX 3HAHMM;

OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAJIBHOE,
MPUHATUE PELIECHUS B TPYIIE, IPUHATHE PELIEHUI TPYIION );

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pELIeHUs] (PU3NYECKON 3a/1auu WIM IJIaHa
UCCIIEJOBaHMSI ¢ YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH MPEJIaraeMble BapUaHThl PEIICHHUIA;

nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHNS],
OOBSCHATh MPUUMHBI JOCTHXKEHUS (HEIOCTHXKEHUS) PE3yJIbTaTOB JAESTEIbHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(U3NYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIIOBUSAM;

CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpHU pelieHud (U3MUEecKUX 3ajad Wid B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YJArOIINXCS YMEHUM:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHE M XWMHYECKHE SIBIICHUSA, HAOJIOJCHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIUHMIBI (U3UUYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIecTBa (TBEPAOE, KHUIKOE, Tra3000pa3Hoe),
MEXaHUYECKOe JBIDKEHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEHHOE),



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

paznuyath sBiIeHus (muddys3us, TEIIOBOe JBWKCHHE YaCTHI[ 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,
MJIaBaHUE TeJ, NPEeBpalleHUs MEXaHWYECKOW DSHEPruu) IO ONUCAHHUI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
busnuecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3NYECKUX SBICHUN B OKpYXKaroleM
MUpE, B TOM uHuclie (PU3UYECKHUE SIBJICHHS B TMPUPOJIC: NMPUMEPHI JABUKECHUS C
Pa3JIMYHBIMU CKOPOCTSIMU B )KMBOM U 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/1ady B y4€OHYIO, BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (HU3NUECKUX
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 (TBEPAOrO Tema, >XKUIKOCTH, Ta3a), BBITAJIKUBAIOIIAS CHIIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHYECKAas U OTEHIMAJIbHAs SHEPTHUs ), IPU
OMMCAHUK TPABUILHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOIb3yEMBbIX BEJIUYUH,
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 SIBICHHS M IPOIIECCHI, UCIOJIb3YS
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 (OpMYJIHMpPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTHU4ecKoe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbISBIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKHUX I1aroB
c omopoif Ha 1—2 U3y4EHHBIX CBOMCTBA (PM3UUYECKUX SBICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

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



3aIlKChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKHE BETMUMHBI B (POPMYJIBI 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 BBIACIATH MPOBEPSAEMOE IIPEANIOIOKEHNAE
(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: (OpMyIMpOBaTh NPOBEPSEMBbIE MPEANOIOKEHUS, COOMpPATh
YCTAaHOBKY W3 MPEIJIOKEHHOT0 O0OpYyIOBaHUS, 3alUChIBaTh XOJ ONbITa U
bopMyIMpPOBATH BHIBOIHI,

BBIIIOJIHATH NMPSAMbBIE U3MEPEHHS PACCTOSIHUSA, BPEMEHH, MACChI TeNa, 00bEMa, CHIIbI
U TEMIEpaTypbl C UCIHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3alliChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOIPETHOCTH
U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTHU OJTHOM (PM3UYECKOM BEIUUYUHBI OT JPyron
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM (3aBUCUMOCTH NyTH PaBHOMEPHO
JBIKYIIETOCS Tela OT BPEMEHM JIBM)KCHMS TEJA, CHJIBI TPEHMSI 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, €€ HE3aBUCUMOCTH 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 MpeAIOKEHHOMY IUIaHy, (UKCHpOBaTh
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 TPEHUS CKOJIbKEHHUSA, HaBJICHUE BO3/1yXa,
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 UCKOMOM BETTMUYHHBL;
cOoOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUIMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIaloONIMecss COCynbl, OapoMeTp, phblyar,
MOJIBMXKHBINA M HEMOABW)KHBIN OJIOK, HAKJIIOHHAS TJTIOCKOCTH;



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), UCTIOJb3Ys 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBJICHUM U HEOOXOUMBIE
¢bu3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMAILMIO O MpHUMEpax) MPaKTHYECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU U OOecTeueHUs
0e30MacHOCTU MPU OOpallleHUH C MPUOOpaMHU M TEXHHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOrO TOBEACHUS B
OKpY’KarolIen cpeae;
OCYUIECTBJIATh OTOOP MCTOYHUKOB MH(popmanuu B MHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUW M MyTEM
CPaBHEHHUS Pa3jIMYHbIX MCTOYHUKOB BBLAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh TMPHU BBIIOJHEHUH YYEOHBIX 33JaHU  Hay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAJIbl, PECYPChl CETU
WuTepHeT, BnaneTh NpuE€MaMH KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpa3zoBaHUs
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 pe3ysibTarax MPOEKTOB 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 COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH, CIEAUTH 32
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kJacce npeaMeTHbIE pe3yabTaThl 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 HEHACBIIIEHHBIN Map, BIAXHOCTh BO3[yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOU JABUTATEINb, SJIEMEHTAPHbBIN JEKTPUUECKUH 3aps/l,
AIEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUECKUI
TOK, MAarHUTHOE T10JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PAaCIIMPEHHE M C)KATHE, TEIUIoNepeaaya, TEMI0BOe
paBHOBECHE, CMayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHJIEHCALWs,
IJIaBJI€HUE, KpUCTalu3anus  (OTBEpJEBaHME), KHUIEHHe, Terionepenaya



(TemIonpOBOHOCTb, KOHBEKIUA, U3ITy4YEHHE), ANEKTPU3ALUA Tel,
B3aMMOJICHCTBHUE 3aPAA0B, IEUCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE,
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 M3YUYCHHBIX (DU3MUECKHX SBICHUNA B OKpYKAIOIIEM
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, CHEra,
JJIEKTPUYECKUE SBJIEHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMid, Aperd MOoar0CoB, POJIb MArHUTHOTO MOJIS ISl )KM3HU Ha
3emie, MONSPHOE CHUSHHE, NPU OTOM IIEPEBOJAWTH NPAKTUYECKYHO 3ajady B
y4€eOHY10, BBIACIIAT CYIIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3UUECKUX SBICHUI;
ONKCHIBAaTh M3yYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nueckue BEIWYUHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, YAENbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAS TEIUIOTA IUJIABJICHUS,
yAelbHAsl TEIUJIOTa MapooOpa3oBaHuA, yJelbHAas TEIOTa CropaHusl TOIUIMBA,
KO(Q(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BJII&XHOCTb  BO31yXa, DJJEKTPUYECKUM 3apsll, CHJIa TOKA, DJIJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTHUBIIEHUE MPOBOJHUKA, YIAEIBHOE COIPOTUBIICHHE BEILECTBA,
paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKAa), MNPU ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U
eIMHULBl (PU3MUECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAaHHYIO
($u3NYECKy0 BEJIMYMHY C JAPYTUMHU BEJIMYWHAMH, CTPOUTH IpapUKd H3YyYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLECCHI, HCIOIb3YS
OCHOBHBIE ITOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHMs BEILECTBA,
OPUHLIMIT CYyNEepro3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsnaa, 3akoH OMa Ju1s ydacTka nemnu, 3akoH Jxoyns—JIeHna, 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 IPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBISIBIISITD
MPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH OObSICHEHUE U3 1—2 JTIOrMYEeCKUX I1aroB ¢
ornopoii Ha 1—2 U3y4eHHbIX CBOMCTBA (PM3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemiate pacu€THble 3a7ayd B 2—3 JCHCTBHS, MCIONb3Ysl 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3alUChIBATh KPATKOE YCIOBHE, BBIABISITH HEAOCTATOK JAHHBIX I PEIICHUS



3aJauM, BHIOMpATh 3aKOHBI U (opMysbl, HeoOXOoAMMBIE i €€ pelieHus,
IIPOBOANUTDH PACUYETHl U CPABHUBATH MOJyYEHHOE 3HaYCHUE (DU3HUECKON BEITMYUHBI
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 OMBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeN (KamWJUISpHBIC SIBJIICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JyXa OT €ro
o0béMa, TeMmIeparypbl, CKOPOCTH IIpollecca OCTHIBAHMUS W HAarpeBaHus IIpH
U3Iy4eHUH OT LBETa H3JIydaroumeid (MOrJomarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUIKOCTH M IUIOMAIUM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIN3alldsl MATHUTHBIX MOJIEH NOCTOSHHBIX MarHUTOB,
JEUCTBUSI MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATh MPOBEPSIEMBIE
NPEANOJIOKEHNsA, COOUpaTh YCTAHOBKY U3 MPEIJOKEHHOIO0 000OpyAOBaHUS,
OIMKCHIBATH XOJI OBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBIIOJIHATh MPSMBIE HW3MEPEHHUsI TEMIEPATypbl, OTHOCUTEIBHON BIAXHOCTH
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 MPOBOJIHUKA, CUJIbI TOKA, MIYIIErO0 Yepe3 MPOBOJIHUK,
OT HAaNpsDKEHUS Ha NPOBOJHUKE, MCCIECIOBAaHUE IOCIEAOBATEIIBHOIO U
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  BeNWYMH  (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOr0 TOKA): TUIAHUPOBATH U3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CleAysd NpPEeMJIOKEHHOW WHCTPYKIMU, W BBIUUCIATH 3HAUYCHHE
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 TypOWHA, aMIIepMeTp, BOJBTMETP, CUETUUK DIICKTPUUSCKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENbHbIC SJIECKTPONPUOOPHI
(mpuUMepHI), NEKTPUUYECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA), WCIIOJIb3ysl 3HAHUS O CBOWCTBaX (DM3MYECKUX SIBICHUH W
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), COCTaBJISITh CXEMbl AJICKTPUUYECKUX IEMEeW ¢ TMOC/IeN0BaTebHBIM U
napajuielibHbIM COCIMHEHUEM JJIEMEHTOB, pasjinuas yYCJIOBHbIE OOO3HA4YCHUS
AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPUMEPaX) MPAKTHYECKOTO
WCIIOJIB30BaHUsl (PU3MYECKUX 3HAHUM B MOBCETHEBHOM KU3HM sl 00€CTieUeHUs
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 U MYTEM CPaBHEHHUS JIOMOIHUTEIBHBIX UCTOYHUKOB
BBIJICISATh MH(OPMALIMIO, KOTOpas SIBJISIETCSI MPOTUBOPEUMBOU MIIM MOXKET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TPU  BBITIOJIHEHUH YYEOHBIX 3aJaHUl  HAay4YHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COAEpIKAHUS, CIPABOYHBIE MATEPUANIBI, PECYPChI CETU
WNutepHer, BiageTh NpuéMamMud KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHuUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001as
uHMOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COAEPKAHUS, B TOM
yyciae myOJuyHO MPEACTABIATh PE3YyJIbTAaThl MPOESKTHOW WIIM MCCIIEN0BATEIhCKON
NESITEIIbHOCTH, TPU 3TOM TPAaMOTHO HCIIOJIb30BaTh HW3YYECHHBIM TTOHITUWHBIN
amnmapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHUE MPE3EHTAIIUECH;
IIPY BBHITIOJIHEHWU YYEOHBIX MPOEKTOB M HUCCIICNOBAHUMN (DU3MUECKUX TPOIECCOB
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  B3aWMOJICHCTBUE, TMPOSBISASL  TOTOBHOCTh  pa3peuiaTh
KOH(DIIUKTHI.

K konIy 00ydeHus B 9 kjacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:



UCIIOJIB30BaTh IOHATHUS: CHUCTEMa OTCUETA, MaTepuaibHas TOYKa, TPAECKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHHYECKOTO  JBWXKeHHs, jAedopmarus  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
NEePErpy3KH, UEHTP TSHKECTH, a0COIIOTHO TBEPIOE TENO, LIEHTP TSKECTU TBEPIOTO
Tela, pPAaBHOBECUE, MEXAHWYECKHUE KOJEOaHWs M BOJHBI, 3BYK, HH(PPa3BYK H
yIbTPa3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh M JATbHO30PKOCTh, CHEKTPHl UCIYCKAHUA W TOTJIOUICHHS, ajbda,
OeTa- ¥ raMMa-u3J1y4eHHs], U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pasnuyath sIBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEMHOE JBUKEHHE, CBOOOJHOE MAaJeHUE Tel,
PaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aHMMOJECHCTBHUE TE€J, PEAKTHUBHOE
JBUKEHUE, KOJIeOaTebHOE IBMKEHHE (3aTyXaIOIINE U BBIHYK/ICHHbIE KOJIEOaHMUs ),
pPE30HaHC, BOJHOBOE  JBWJKECHHE, OTpPaXEHUE  3BYKa, IPSIMOJIMHEIHOE
pacnpocTpaHEeHue, OTPAKEHHE M NPEIIOMIIEHUE CBETa, II0JHOE BHYTPEHHEE
OTpaXE€HUE CBETA, Pa3JI0KEHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CHEKTPATbHBIX
LBETOB, IUCHEPCHsSl CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYaTOro CHeKTpa M3JIyYeHHs) N0 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (DU3MUECKHUX SBJICHUHA B OKpYKaIOIIEM
Mupe (B TOM uucie (U3UYECKUE SIBIIEHUS B NPHUPOJE: NPUIUBBI U OTIIUBHI,
nBkeHne 1aHeT CoOJHEYHOW CHCTEMbl, PEAaKTHUBHOE JIB)KEHHE O KMBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B PUPOJE, OMOIOrHUECKOe
NeiCTBUE BUIAUMOTO, YIbTPa(UOIETOBOTO UM PEHTTEHOBCKOTO HW3IyYEHUH,
€CTECTBEHHBII PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3TYyYEHUU Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKHM) PU3NUECKUX SBICHU;

ONMKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PUIUYECKUE SIBJICHUS, HUCIOJIb3YS
bu3nyeckue BeNMYMHBI (CpEIHSIE W  MIHOBEHHAas CKOPOCTh Tella IIpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MepeMeIleHUe, TyTh, YIIIOBasl CKOPOCTb,
CHJIa TPEHUs, CUja YNPYrocTH, CUJa TSXKECTH, YCKOPEHHE CBOOOIHOIO MaJieHus,
BEC TeJjla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4eckas padoTa W MOIIHOCTb,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJl MOBEPXHOCTHIO  3EMJIH,
NOTEHIMAIbHASL DHEPrusl CKATOW MPYKUHbI, KUHETUYECKas SHEPrus, MOJHas
MEXaHUYEeCKasi YHEPIHsi, MEPHOJ] U YacToTa KoJeOaHUM, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTElb IMPEJIOMIIEHUS CpPEIbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIHYUH,
00O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (OpMyIIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJMYUHY C IPYTUMU BETUYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, NPUHIIMII OTHOCUTENbHOCTH ['anmunesi, 3axoHbsl HbIOTOHA,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS W TIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOT0 U MACCOBOTO YHCEN TPH SACPHBIX PEAKIHAX, TIPH ITOM
JlaBaTh CJIOBECHYIO (DOPMYIJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKOOPHEHTHPOBAHHOTO  XapakTepa: BBIABIATh IPHUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3Yy4YEHHBIX CBOMCTBA (PU3MYECKUX SBICHUM, (PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHM),
WCITOJIB3YSl 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3HUCCKIE BETUIHHBI: HA OCHOBE
aHaHM3a YCIIOBHUS 3a/1a4l 3alMCHIBATh KPATKOE YCIIOBHE, BBISBIATH HEIOCTAIONINE
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, HCIOJB3ysSd OINHMCAHHE UCCIENOBAHUS, BBIICIATH MPOBEPSIEMOE
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 HpIOTOHA, 3aKOHA COXPAaHECHHS YHEPTHUH,
3aBUCUMOCTh TepHoJia KoJeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl TIpy3a U
HKECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJlbIX KOJICOAHUH,
MPSIMOJIMHEMHOE PACIpOCTPAaHEHUE CBETAa, pas3jioKeHHE Oeoro cBeTa B CIEKTD,
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 000pyI0BaHMs, OMUCHIBATEH XOJ] OTBITA U €T0 PE3yJIbTaThl, POPMYITHPOBATH
BBIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX H3MEPEHHUH, ONPEACIIss CpeaHee
3HAUCHUE U3MEpSIeMON BeNUYHHBI ((POKYCHOE PACCTOSIHUE COOMPAFOIICH JINH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIBHOTO TPUO0pPa);
MPOBOJUTh  HWCCJIENOBAHME  3aBUCUMOCTEH  (UM3MYECKUX  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 NaJeHWs M yIJla NOpeJIOMIEHUs OT yrja MNaJeHus): IUJIaHUPOBATh
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTaThl
NOJ[yYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOJUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIHUUH (CpPEeIHSAS 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
MaTEMaTUYECKOr0 M MPY>KMHHOIO MAasSTHUKOB, ONTHYECKas CHila coOuparomein
JUH3bI,  PAJAMOAKTUBHBIA  (OH):  IIAHUpPOBaTh  WU3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIIOJIHATH U3MEPEHMS, CIEAYsI PEII0KEHHON
WHCTPYKLUHM, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3YJIbTATHI ¢ 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 UCTOUHUK CBETA, JIy4, TOHKAs JIMH3A,
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, PACCTOSIHUSL M YCKOPEHMs, pPakKeTa, 3XOJIOT, 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
pelieHy y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUs
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieH JINH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh MHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU JUIs OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM OKOJOTUYECKOrO TOBEACHHUS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBIATh MOMCK HH(pOpManuu Qundeckoro conepkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS TOMCKOBBIN 3allpoc, HaXOOUTh MYTH OIpeIeIeHHs
JIOCTOBEPHOCTH TOJIy4YeHHON HMH(OpMAlMM HAa OCHOBE MMEIOIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;



UCIIONb30BaTh MPHU  BBIIOJHEHWH YYEOHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
aUTepaTypy (pU3MUEecKoro coaepiKaHus, CIpPaBOYHBbIE MaTepUajbl, PECypChl CETH
WuTepHer, BianeTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIIMU U3 HECKOIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEpKaHUs, MyOINIHO
NPEACTABIATh PE3YNbTATHl MPOEKTHOM WM HMCCIEI0BATEIbCKON JIESITEIIbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh U3YUYCHHbBIA NOHATUWHBIN anmapaT U3y4acMoro
paznena (U3MKM M CONMPOBOXKAATH BBICTYIUIEHHWE TMpE3eHTaluel ¢ y4éToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kourpoubnblie IIpakTnuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bubnunoreka LIOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHble CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bubnunorexa LIOK
3.1 M 3
CXATITICCKOT ABIIICHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnunorexa LIOK



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
bubnunoreka LIOK

33 Cuma. Bugst cut 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBieHne TBEPABIX Teul, :KUAKOCTEN U Ia30B
41 JHaBnenue. llepenaua naBineHus: TBEPAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBreHue KHAKOCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOrPYKEHHOE B 7 3 bubnuorexa [IOK
' HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEpPrus
bubmmoteka IIOK
1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
52 Hpoctbie MexamH3MBI > 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
5.3 M 4 1
CRAMIACCRA JHeprit https://m.eds00.ru/7416194
Hroro no pazneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

Kouun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne i/mn P Konrpouabusie Ilpakrnyeckue (wpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 CTpoeuue u CBOMCTBA BellecTBa ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DneKkTpruyecKkue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnuorexa [JOK
' HUX B3aUMOJcHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i i 20 1 7
OCTOSHHBIN SISKIPHHECCIHHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KUIIACC

Kouun4vecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanue pa3jaejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpouabusie Ilpakrnyeckue (wpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHn4eckoe IBHKCHUE U CIIOCOOBI €T0 bu6mmoreka [IOK
1.1 10 1
OITMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
3auMoencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMHIECKHE KOTEOaHH S https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHIHICCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. 3HEKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DIEeKTPOMArHuTHOE MOoJe U 5 9 bubnmuorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Pa3nea 4. CBeToBbIe SIBJICHUS
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexka [JOK



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

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

bubmuorexa [JOK
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen S. KBaHnToBbIe siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue v moriomeHne cBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> (Tpoetiiie ATOMHOTO 51pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
>3 FICPHBIC peaitiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHMS 9 9 bubnuoreka [IOK
' Kypca (husuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kourtpoabubie I[IpakTunueckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 ®dusuka — HayKa o0 npupoze. SBneHus 1
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS

3 ®u3nuecKue BeIMYUHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "N3mepenue

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYUKa TeMrepaTypsl”

5 Mertoas! Hay4yHOTrOo Mo3HaHus. Onucanue 1 bu6mmoreka [IOK
(bu3HYECKUX SBICHUHN C OMOIIBI0 MOJIETIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1 1
TOPU30HTANILHO, TEM Oo0JIbllIe, UeM OoJblle
BBICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 JIBr>KeHre 4acTHI] BEIECTBA 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «OMbITHI 110 1 1
HaOJFOJICHUIO TETIJIOBOTO PACITUPEHUS Ta30B)

10  ArperarHble COCTOSIHHSI BEIIECTBA 1



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

Oco0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

11  O6o6menue no pasneny «IlepBoHadanbHbIE ngg;ﬁ:g;ggﬁf 020378
CBEICHMSI O CTPOCHHUHU BELIECTBA
12 Mexanunueckoe aBuKkeHue. PaBHOMepHOE 1 bubnnoreka [HOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Ciopocts. Eammuitst ckopocTh https://m.edsogru/ff0a079c
14 Pacder myTH U BpEMEHU JBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15  Hnepuwms. Macca — mMepa HHEPTHOCTH Tl ngsﬁﬁgfsgsiggﬁmouo
16 IInoTHoCTh BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
o0bema Tena 1o ero MmIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTH TBEPJIOTO TEIIaY
18 Pemenue 3agau no teme "[lnoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cura Kak XapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20  3aBUCHMOCTH pacTshKEHUs (Iedopmarin)
MIPYKUHBI OT TIPHIIOKCHHOUN CHITBDY
21  SIBnenue TaroteHus. Cuia TsSHKECTH
CBs13b MEXy CHJION TSYKECTH M MAccoil Tena.
22 | Bec tena. Pemrenue 3agau no teme "Cuita bubmmorexa LOK
" https://m.edsoo.ru/ff0al778
TSOKECTH
93 Cwita TsDKeCTH Ha JpYTHUX IJIaHeTax. bubnmnoreka [JOK

®u3nyecKue XapaKTEPUCTUKY TUIAHET

https://m.edsoo.ru/ff0a1502
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bubmuorexa [JOK

24 Momepeune cut. Jlunamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

2> | Bec exa. Hemecomocts https://m.edsoo.ru/ff0a1778

26 CiioxeHue IByX CuUJI, HAIPABJIEHHBIX 110 bubnmoreka [JOK
oaHOI npsiMoi. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pewenue 3anau o reme
"PaBHoneiicTByrOMIas crir”

28 Cwiia Tpenusi u e€ Bubl. TpeHue B IPUPOAC U bubnnoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

5g | 3ABHCHMOCTH CHIIBI TPEHHA CKOMBKEHH OT bubnnoreka [JOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINUXCS TTOBEPXHOCTEM»

30 Pemenue 3a1au Ha onpeeneHue
PABHOJIEUCTBYIOIIEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31  «I'papmueckoe nzodpaxenue cuimy, « CHITB, bubmorexa HOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAST CHIDY
KonTposabHas pabora o Temam:
39 «Mexannueckoe qBUKeHUE», «Macca,
MJIOTHOCTBY, «Bec tenay, «['padudeckoe
n300pakeHue cuiny, « CHIIbD)

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubnmnoreka [JOK
YBEJIUYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6mmorexa [IOK

34 .
0T 00BbEMa, TEeMIIEpaTyphl https://m.edsoo.ru/ff0a2376

35  Tlepemaua maBieHUs TBEPIBIMH TEIAMH, bubnmuotexa [JOK
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SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHue B )XKMAKOCTH U ra3e, BRI3BaHHOE bubmuorexa [JOK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «/laBienue B bubmuorexa [JOK
JKAIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 | Coobwaiompecs cocy st https://m.edsogru/ff0a2970
39 | I'mapaBiuyeckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBo KUAKOCTHBIH
Hacoc
41 ATtmocdepa 3eMin 1 IPUIHUHBL e bubnuoreka [IOK
CyLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42  Bec Bozmyxa. ATMochepHOe JaBICHHE https://m.e dsoglg /f0a2b5a
43 Nsmepenue armocdeproro napnenus. OnbIT bubnmnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCThH aTMOC(HEpPHOTO JaBICHUS OT bubnuoteka [JOK
BBICOTBI HaJ[ YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue bubnnorexka [JOK
Ha Pa3JIM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ampay mo teme " AtmochepHoe
napieHue"
47 JlericTBUE XKUJKOCTH U Ta3a HA IOTPYKEHHOE bubnmuorexa [JOK
B HUX T€J0. ApXUMENI0Ba CHIIa https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITaJI'I)KI/IBzIOIIIeI;I CHUIBI, JIeI?'II)CTJTayIOHIeﬁ Ha bubmorexa [TOK

TCJI0, IIOTPYKCHHOC B JKUIKOCTBH»

https://m.edsoo.ru/ff0a33fc
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JIabopatopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bubmuorexa [JOK

49 BOJIE OT 00bEMa MOTPYKEHHOHN B KUIAKOCTh 1 https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bubmuorexa [JOK
S0 | [lnasazue Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCcTpyrpoBaHue
51 | apeomerpa WM KOHCTPYHPOBAHHUE JIOJKH U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amgau o remam: «IlnaBanue cyos.
52  BosnmyxorutaBanue», «JlaBlieHHuE TBEPIBIX bubmorera [JOK
. https://m.edsoo.ru/ff0a3654
TEJ1, )KUJIKOCTCH U ra30B»
53 KonTpomnpHas padora o Teme «JlaBienue
TBEPABIX TN, KUIKOCTEH U Ta30B)»
bubmuorexa [JOK
>4 Mexanuteckas pabora https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
S5 MomocTs. EaunmIE MOIEHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MomHoCTH, 1
pa3BHBaeMoi Ipu MoabEME 1o JecTHULE"
57 IIpocTeie Mmexanu3Mmsbl. Peryar. PaBHoBecue
CHUJI Ha pblyare
Pervaru B TexHuke, OBITY U TIPUPOJIE.
58 | JlaboparopHas padota «lccienoBanme 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUY paBHOBECHS pPbIYara
59 Pemenne 3amau nmo reme «YCioBuA bubmuorexa [JOK
PaBHOBECHSI pbIlyara» https://m.edsoo.ru/ff0a48a6
60  Koaddunuent noneznoro neincTBust 0.5
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mexaHu3ma. Jlaboparophnas pabota
«3mepenue KII/] HakKTOHHOM MIOCKOCTH»

61 Pemrenne 3amau mo reme "PaboTa, MOIIHOCTS, 1 bu6mmoreka [IOK
KIT1" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckas sHeprus. Kunernueckas u 1 bubnmoreka [JOK
MOTEHIIMaTbHAasL SHEPTUSI https://m.edsoo.ru/ff0a4252

63  3aKoH COXpaHECHHS MEXaHHUYECKOW SHEPTUU 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAIILHOE OIPECIICHHUE

64  u3MeHeHUs KMHETUYECKOU M HOTEHIMaIbHON 1 1
SHEPrUU MPU CKATHIBAaHUH TeJa 10
HaKJIOHHOM TI0CcKOCTH"

65 Kontponbhas pabota no teme «Pabota u 1
MOIIIHOCTb. DHEPTUD»

66 PesepsHblii ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"MexaHnndeckoe aBrxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme

67 "JlaBneHue TBEPABIX TEIl, KUAKOCTEN 1 1 bubmmorexa [IOK

| https://m.edsoo.ru/ff0a4ffe
ra3oB

68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"Pabora. MomHocTs. JHeprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME
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8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIecTBa Ha 1
OCHOBE IOJIOKEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsI3b TEMIIEpaTyphbl CO 1
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennsist sneprus. CriocoObl H3MEeHEHUs 1 bubnnorexka [JOK
BHYTPEHHEHN SHEPTrUU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10  Bwunasl Temtonepenaun 1 A

https://m.edsoo.ru/ff0a6412
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Ypoxk-koudepenuus "[IpakTuueckoe

11  ucnonp30BaHUE TEIIOBBIX CBOWCTB BELIECTB bubmmorexa LIOK
" https://m.edso0.ru/ff0a65c0
U MaTEpUAaJIOB B LEJISIX YIHEProcOepeKeHHs
12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHue TernoBoro 6ananca. TermmooomeH bubnnoreka [HOK
Y TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue
14  sBneHus TemyI00OMEHA MPHU CMEUTMBAHUU bubamorexa LOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOIBI
Pacuer konuuecTBa TEIIIOTHL, HEOOXOUMOTO
15  nns HarpeBaHUs TeJa U BBIACISIEMOTO UM IIPH
OXJIQKICHUU
16 JlabopaTtopnast pabora "Ornpeznenenue bubnnoreka [JOK
YACIBbHOU TEIJIOEMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y ieibHasl TEMI0Ta bubnnorexka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHUE
18  kpucTaIUTMYECKHX Tel. YAenbHas TEIIoTa bubmmorexa [OK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
yACIBbHOU TEIJIOTHI TUTABJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnnorexka [JOK

3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS OT
aTMOC(EepHOTO AaBICHHUS

https://m.edsoo.ru/ff0a786¢
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22

Bnaxnocts Bo3nyxa. Jlaboparopuas pabota
"OnpenesneHne 0OTHOCUTEILHON BIAXKHOCTH
BO3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeiesieHUe BIaXKHOCTH
BO3JyXa

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. JIBuraresnb BHyTPEHHETO
CrOpaHUs

KIIJI rennoBoro aurareis. TenaoBeie
JIBUTaTEIM U 3alIUTa OKpykKarolel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B TEILJIOBBIX IIpOLIECCax

27

28

29

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"TeruioBble siBJIeHUS. VI3MeHeHne arperaTHbIX
COCTOsIHUI BemiecTBa"

KonrtponsHas padorta no teme "TennoBbie
ABJIeHUs. I3MeHeHne arperaTHbIX COCTOSHUN
BelecTna"

Onextpuzanys Ten. J[Ba poaa 3JIeKTpUYECKUX
3aps0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

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

30

31

32

VYpok-uccienoBanue "OueKTpu3anus Tel
MHAYKIHMEW U IPU CONPUKOCHOBEHUU"
B3aumoselicTBue 3apsKEHHBIX TEIl. 3aKOH
Kynona

OnexTtpudeckoe nosue. HanpsxeHHOCTH
aneKkTpudeckoro noss. [Ipuanun
CYNEPHO3ULNH IIEKTPUUECKUX TOJIEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwuremm SJICKTPHUYCCKUX 3aps10B.
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DneMeHTapHblIil 3apsa. CTpoeHue aroma

34 [IpoBOJHUKY U TUAIEKTPUKHU. 3aKOH bubnnoreka [HOK
COXPAHEHUS JICKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36  cymecTBOBaHUA. VICTOUHUKH 3JEKTPUIECKOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 | JleHCTBHS IEKTPHUUECKOTO TOKA bubamorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38  SIEeKTPUYECKOro MO Ha MPOBOJAHUKH U 1
JUAJIEKTPUKH"
39 DNEKTPUUECKU TOK B METAJUIAX, KUIKOCTSIX bubnnoreka [JOK
U ra3zax https://m.edsoo.ru/ff0a9838
40  Dnektpuyeckas IeNb U €€ COCTaBHBIE YaCTH
41 Cwuiia Toka. JlabopaTtopHas pabora 05 bubnmnorexa [JOK
"N3mepeHue u peryiupoBaHHe CUibl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HanpshkeHue. BonbTmerp.
42  JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
peryiupoBaHe HalpsHKEHUS
43 ConpoTHBieHHE NPOBOAHUKA. Y AEIBHOE bubnuoteka [JOK
COIPOTUBIICHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCUMOCTh
44 3JIEKTPUYECKOT0 COMPOTUBIICHUS MPOBOTHUKA 1 bubnuorexa [JOK
OT €T0 JUIUHBI, TUIOMIAJAN OIIEPEYHOTO https://m.edsoo.ru/ff0aa738
cedeHus u marepuana”
45 | 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKCHHUSI. bubnmuotexa [JOK
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3akon OMa aJ1s yyacTKa Lenu

https://m.edsoo.ru/ff0aad44a

JlaGopaTtophas pabdota "HcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HITYIIETO Yepes

bu6mmoreka [IOK

46 Pe3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKeHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka npaBuna
48 CJI0’KEHHUSI HAPSKEHUH MpU bubnuorexa [JOK
MOCJIEI0BATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHas padota "IIpoBepka npasuia
49 | s CII?IJ'IBI I”)[OKa ipn HapaHJP;CHBiOM ’ bubmorexa LHOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemienue 3amau Ha mpumenenue 3akona Oma bubnnoreka [JOK
JUISL PA3JIMYHOTO COEIMHEHUSI TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnunorexa [JOK
3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHast pabota "Onpenenenue bubnuoteka [JOK
paboThI ¥ MOITHOCTH JIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKHe Lenu 1 MoTpeouTenu
53  osnexTtpuyeckoit sHeprun B 0bITY. KopoTkoe Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
54 "DyeKTpuYecKue 3apsaabl. 3apsKCHHBIC Tena bubnmoreka [JOK
" ux B3auMmoeiicTBus. IlocToIHHBIN https://m.edsoo.ru/ff0abd2c
3IIEKTPUYECKHUM TOK"
55  KoHtponbHas paboTa 1o Teme bubnuorexa [IOK
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"DnexTpuueckue 3apsaabl. 3apsHDKEHHBIE Tela
U UX B3auMoaeucTBus. I1ocTOSHHBIN
ANIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE
57 VYpok-uccinenoBanue "M3yyenue nonein 1 bubnmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHoe nosie. MaraHuTHOe 1oie 3eMIIH 1 bubmuorexa [JOK
€ro 3HadyeHue A1 KU3HH Ha 3eMIle https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose
59  snekTpuyeckoro Toka MarHuTHOE I0JIe bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
" . bubnmnoreka [JOK
60  JlaboparopHas pabota "M3yueHue aeiicTBus 0.5
| https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MPOBOIHKUK C TOKOM
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.
Hcnonk3oBaHue 3NeKTpoABUTaTeneii B
. bubmuorexa [JOK
61  TeXHMUYECKHUX YCTPOWCTBAX U HA TPAHCIOPTE.
| https://m.edsoo.ru/ff0ac86¢c
JlaboparopHnas pabota "KoHcTpyupoBanue u
u3yueHue paboThl dNeKTpoaABUTaTEN"
62 Omnpitel Dapanes. 3aKOH AMEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Dnektporereparop. CrocoOsl MomyYeHus
63  SIeKTpUYEeCKOH SHEPrur. DIEKTPOCTAHIINN
Ha BO300HOBIISIEMBIX UCTOUYHUKAX YHEPTHH
64 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DNeKTpUYEeCKNE U MarHUTHHIE SIBIICHUS "
65 KonTtponbHas pabora o Teme bubnnorexka [JOK

"DJIeKTpUUECKUE U MAaTHUTHbIE SIBJICHUS"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubmumoreka [IOK
66 1
"TeruioBele siByIeHU" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"TIocTOSHHBIN 31EKTpUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaGoTa ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ SIBICHUS"
OBLIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME
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9 KUIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabuble IlIpakTunyeckue
n/n Bcero u3yuyeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexanundeckoe aBrxkeHue. MarepuaiibHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIMHENHOE NBIKEHHE 1 buGnuorexa [IOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO
6 | paBHOYCKOpEHHOro JABWXeHHUd. ['padux 1
CKOPOCTH
JlabopaTopHas pabota "OnpeneneHue
7 CKO peHmF[) Ten'f IIpH aBHOpCKO €HHOM 1 1 bubmorexa HOK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIB>KEHUH 10 HAKJIOHHOM TJIOCKOCTH
8 CoOonuoe nanenue ten. OneiTel annnes 1
PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH.
9 Ilepuon 1 yactora obpatenus. JInnenas u 1 bubmmorexa TIOK
p P ' https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10  lleHTpOCTpEMHUTEILHOE YCKOPECHUE 1
11  Ilepssriii 3akon HeroToHa. BekTop cuitbl bubmuoteka [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. PaBHozelcTBYyO11as1 Bu6muotexa [JOK
cuiIa https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13  Tpernii 3akon Herorona. Cynepno3unus cui https://m.e dSO(I)_.[I‘U /F1086982
14 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 | Cwuna ynpyroctu. 3akon ['yka ]f?::[?sj?/l//lrz?:cli(::)(&.lroulllfanecaZ
16  Pemenue 3amau o teme «Cuia yrnpyrocTim»
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6motreka [JOK
18 Cuna pers https://m.edSO(])_.I ru/ff0af738
Bbu6moteka LJOK
19  Pemenue 3agau o teme «Cuma TpeHHsD https://m.e dsogru IF0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka [HOK
Kod(hduUIIeHTa TPEHUS CKOIBXKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenne 3amaa mo teme "3akonsl HeroToHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna tperust" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBimkeHne Tex BOKPYT
23 | rpaBuTanmoHHOTO 1eHTpa (ConHeuHas
cucrema). ['anaktuku"
24 Pemrenue 3agad mo teMe "Cuiia TSOKECTU U but6mmorexa [IOK
3aKOH BCEMHUPHOIO TATOTEeHUs" https://m.edsoo.ru/ff0af5f8
25  Ilepmas kocmHuueckas ckopocTb. HeBecomocTh bubmuoteka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

U TIEPErpy3KH

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHEe MaTepuabHOM TOUKH.
AobcomotHO TBEpAOE Teno. PaBHOBecHe

bub6nmmoreka [IOK

26
TBEPIOTO TENA € 3aKPEIVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIICHUS
27  MowmeHTt cuibl. LleHTp TsxecTH
28 Pemenue 3agau mo teme "MOMEHT CHUIBL. bubnunoreka LIOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MﬂexaHquCKoe ]:IE)KGHI/IG §3aI/IMO efcTBre bubmmorexa [JOK
; A ' A https://m.eds00.ru/ff0b0408
Ten
KonTponbhas pabota mo teme
30 | "MexaHuueckoe ABIKeHUE. B3anmogeiicTpue bubmmorexa [JOK
. A ' A https://m.edsoo.ru/ffOb06ec
Ten
Nmnynbse Tena. Umnyisc cuiibl. 3aKoH
31 | coxpaHeHHs UMITyJbca. YTIPYTOe U HEYIPYyToe brbmmorexa LIOK
PAREHY YARea THPY Py https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBHE
32 Pemrenue 3amau mo reme "3akoH coXpaHeHUS bubmuoreka [IOK
uMmImyibsca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHuus "PeakTBHOE IBHKEHUE
B IIPUPOJIE€ U TEXHUKE"
bu6nmorexa LIOK
34 M 0
CRAMIHECKAT pabota 1 MOTHOCTE https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuIibI TSKECTH, CUITBI YIPYTOCTH U bubmmnoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «Omnpenenenre padoThI
36 | CuIIBI TpEHUS IPU PAaBHOMEPHOM JBUKECHUU

TCJa 110 FOpHSOHTaHLHOﬁ TOBEPXHOCTU»



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

Csi3b dHEprun U padoThl. [loTeHIMaNbHAS

37
SHEPTHs
Kunernueckas sneprus. Teopema o bubnmnoreka HOK
38 o
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 | 3aKoH COXpaHEHHS YHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «/3y4ueHue 3akoHa bubmmoreka [JOK
COXpaHEHUs YHEPTUI) https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue Koynebanus. BeinykaeHHbIe Bbu6motreka [JOK
KoJiebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43  MaremMaTu4ecKuil ¥ MPYKHUHHBIA MasSTHUKH
VYpok-ucciegoBanue «3aBUCUMOCTD IIEPHOIA
44 K(E)He6aHHﬁ ST JKECTKOCTH IIPYKUHBI U ﬁacfm Bubmiorexa OK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHEPTUr IpU MEXaHUUECKUX
KOJIe0aHUIX
JlabopaTtopHas padbora «OmpenencHue
46 ‘-IaCTOI")H)I Hpne Ifo a KoneGainﬁ OPY>KUHHOI'O bubmorexa LOK
PHOA py https://m.edsoo.ru/ffOblaec
MasATHHUKA
JIaGoparopnas padora «IIpoBepka
47 HCSaBI:/ICI/Il\I/:OCTI/IpHe noja IfOJ'Ieé)aHI/Iﬁ rpysa bubnnorexa [TOK
pHoa py33, https://m.edsoo.ru/ffOb197a
MOABEIICHHOTO K HUTH, OT MaCChI TPy3a»
Mexanunueckre BOJIHEL. CBOMCTBA
48 | mMexaHnW4ecKuX BOJH. [IpomopHbBIE U bubnnorexa [JOK
e https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJHBI
49 Ypok-koHpepeHnus "MexaHudecKue BOJTHBI B

TBEpOM Tene. CeilicMuueckre BOIHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3ByK. PacnipocTpanenue u oTpaxkeHue 3ByKa

Ypok-uccnenosanue "HabmroaeHue

o1
3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"
59 I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC
53 Ypok-koHpepeHmus "YIpTpa3Byk u bubmmoreka [JOK
nHOPa3BYK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe By 10K
noInoTeKa
54  "3akoHBI cOXpaHEeHHs. MexaHu4YecKue
5 " https://m.edso0.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTponbHas pabota no Teme "3aKOHbI
55 | coxpaneHus. MexaHndeckue KoiaeOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE ToJIE. bubmmoreka [JOK
DNeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 | CpoiicTBa 3JI€KTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "Lkana
bubmmnoreka [HOK
58 | BNeKTpOMarHUTHBIX BOJH. Mcmonp3oBaHue https://m.e dso:)lru I#0b2fe6
ANEKTPOMArHUTHBIX BOJH JJIS COTOBOM CBsI3n" T '
VYpok-uccnenosanue "M3yuenue cBONCTB BuG 110K
nonnoTexa
59 | BNEeKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
5 Poma” https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3a1a4 Ha onpeiesieHre YacTOThl U
JUTHHBI AJIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarauTHas npupoza ceeta. CKOpocTb bubmmnoreka [JOK
ceera. BonHOBBIE CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. I[IpsamonuneitHoe bu6muoreka [JOK

pacnpoctpaHeHue cera. 3atmenus CoiHLa U

https://m.edsoo.ru/ff0b3658



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

JIyHbI

3aKOH OTpaKeHHs cBeTa. 3epkana. Pemenue

63 | 3a1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHUS bubnnorexa LHOK
A p P https://m.edso0.ru/ffOb38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH IPETOMIICHUS bubmmoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
ITomHOE BHYTpEHHEE OTPAKEHHUE CBETA.
65 HCHOJ‘ILSOBZ.HEIe nonHoTrIZ) BHYTPEHHETO bubmorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHX CBETOBOAAX
Jlaboparopnas padota "Hccienopanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUST CBETOBOTO
Jy4a OT yIJia MaJieHus Ha FpaHuLe "BO31yX-
crexiao"
Ypok-koHpepernus "Vcnoas3oBaHue
67 | TOJHOTO BHYTPEHHETO OTPAKCHHSI:
CBETOBO/IBI, OIITUKOBOJOKOHHAS CBSI3h"
bu6nmorexa LIOK
68 | JIuusel. OnrTyeckas cuia JUH3EI
https://m.edsoo.ru/ffOb3f2c
bu6nmorexa LIOK
69  IlocrpoeHue n300pakKeHUH B JIUH3aX
p p https://m.edsoo.ru/ffOb444a
JIaGoparopnas padora "Onpenenenne
70  dox I(:HOFI()) aCETOﬂHI/ISI u OII)ITJ:/IIICCKOP'I CHJIBI bubmmorexa LIOK
Y Ii " https://m.eds00.ru/ff0b4206
coOuparoien JTUH3bI
7 Ypok-koHpepeHmus "OnTuieckre TMH30BbIC bubnmnoreka [JOK
puoops!" https://m.edsoo.ru/ffOcOa7e
72 | I'ma3 xak onTudeckas cCucTeMa. 3peHue bubnnorexa [IOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-xkoHdpepenuus "Jlepexts 3penus. Kak



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

COXPaHUTH 3peHue"

Pasnoxenue Oenoro csera B CIICKTP. OnBITEI

74 Hpiorona. CioxxeHU€ CIIEKTPAIbHBIX 1IBETOB. bubnnorexa LHOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlaGopaTopHas padota "OIBITHI 11O
75 Pa3IOKEHHUIO OEJIOT0 CBETA B CIIEKTP H bubmuorexa [JOK
BOCIPUSATHUIO I[BETA NMPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0OICHNH Yepe3 BETOBbIe (GUIbTPHI"
Ypok-npakTukyM "BoaHOBBIE CBOMCTBA
76  cBeta: nucnepcus, UHTephepeHIus U
mudpakius"
77 Omnwitel Pe3epdopaa u rutanerapHas MoIeib bubmmoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 | Ilocrynarer bopa. Monens atoma bopa
79 Hcnyckanue u MoromeHne cBeTa aTOMOM. bubmmoreka [JOK
KBantsl. JInnenyarelie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabmrogeHue criekTpoB bubmuoreka [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81  PammoakTHBHOCTH U €€ BHJIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
Crtpoenue atomHoro siapa. Hykinonnast bubnmnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
bubnunorexa LIOK
83  PammoakTmBHBIC IpeBparnieHus. F30Torb https://m.edsoo.ru/ffoclald
84 Pemrenue 3anau no reme: "PannoakTuBHBIC bubmmnoreka [JOK
peBpatieHus" https://m.edsoo.ru/ffOclb4a
85  Ilepuox mosypacmnana
86 | Ypok-koH(pepenmus "PagunoakTHBHBIC bubnuotexa [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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W3JIy4EHUs B IPUPOJIE, MEUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

87 SnepHble peakiyu. 3aKOHbI COXPaHECHUS bubnmnoreka HOK
3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 OHeprus CBA3U aTOMHBIX siaep. CBsA3b MacChl bubmmoreka [JOK
Y SHEPTUU https://m.edsoo.ru/ff0cld7a

89  Pemenue 3amau no teme "Snepusie peakuun"

90 Peakuuu cunTe3a u aeneHusd saep. bubmuorexa [JOK
Ucrounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypoxk-konpepenuus "SnepHas sHEpreTUKa.

91 | JleiicTBUS pailOaKTUBHBIX U3NyUYEHUN HA
JKHBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

92 "DJIEeKTPOMAarHUTHOE TIOJIE. bubmmoreka [JOK
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbHas pabota no teme

93 "DIeKTPOMAarHUTHOE TIOJIE.
DneKTpoMarHuTHbIe BOJHBL. KBaHTOBBIE
siBJIeHUS "

94 [ToBTOpenue, 0600menue. JlaboparopHsie bubnnorexa [JOK
pabotsl o Kypcey "BzaumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6ob6meHNe. Pemenue

95 pacquII){mx Y Ka4eCTBEHHBIX 3a/1a4 10 TEME brbmmorexa LIOK
" " https://m.edso00.ru/ff0c2572

TenoBsle poLeccsl
[ToBTOpenue, o6o0menue. Pemenue
but6mmoreka [IOK

96 | pacyeTHBIX U KAUYECTBEHHBIX 3a/a4 IO TEME

" o https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBbIX IBUTATEIICH
97 | IloBtopenwme, 0000mEeHue. Pemenne bubnuotexa [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME
"KII/I snexkTpoycTanoBOK"

https://m.edsoo.ru/ff0c2b30

08 [ToBTOpenue, o606menue. Jlaboparopusie 1 1 bubnmnoreka HOK

paboTsl 1o Kypcy "CBeToBbIC IBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu 1 bubmmoreka [JOK

1o TeMe "3aKOHbI COXpaHEHHUs B MEXaHUKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu 1 Bu6mumoteka [JOK

o TeMe "Konebanus v BonHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTrOopenue, o6o0menue. Pabora ¢ Tekcramu 1 bubnuoreka [IOK

o Teme "CBeTOBbIC sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o600meHne. Pabora ¢ TekcTamu 1

o Teme "KBanToBas u siaepHas ¢puzuka

OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIMTEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Pabouas mporpamMmma OpHeHTHPOBAaHA HA UCTIOJIb30BaHNE Y4eOHMKOB!
1. llepbimikun, A. B. ®usnka. 7 ki1.: yaueOuuk /A. B. Ileppikun . — 5-¢ u3.,
crepeotutt. — M.: Jlpoda, 2016. — 224c.: ui.
2. lleppimikuy, A. B. ®usuka. 8 ki.: yuebuuk /A. B. [lepoiikus . — 4-e u3f.,
crepeotutt. — M.: Jlpoda, 2016. — 238, [2] c.: ui.
3. llepbiukuH, A. B. ®usuka. 9 ki.: yueonuk /A. B. [lepeimkun, E. M. I'yTHUK .
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JTOMOJTHUTEIbHOU JIUTEPATYPbI ISl y4AIIUXCS
1. B.W. Jlykamuk, E.B. UBanoBa, CoopHuK 3a1a4 1o ¢pusuke 7 — 9 Kinaccsl,
Mocksa «IIpocBemenney, 2012

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
1. B.A. Bonkos, C.E. Ilonsuckuii, YHUBEpcallbHbIE TOYPOUYHBIE pa3padOTKH IO
¢usuke 7 kinacc, Mocka « BAKO», 2012
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2015
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4. B.A. IlleBuoB, KonTposabsHbie paboThl 1o pusuke 7 — 8 kiaccel, Bonarorpan,
N31aTeIbCTBOK Y unTensy, 2001
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