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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUS
COCTaBJI€Ha Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeNbHOM NpOrpamMMbl, IMPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusukay.

ConmepxaHnue mnporpaMmbl 10 (PU3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYalOIIMXCS U OpraHM3alUi0 H3y4YeHUs
Gu3MKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXKHOCTH y4yeOHoro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM Pe3yJIbTaTaM OOyYEHHs], a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa30BaHUsI.

[Iporpamma no pu3uke ycTaHaBIMBAET pacHpeieleHue yueOHOro MaTepuana
no rojam oOyueHus (MO Kjaccam), mpejiaraeT NpUMEpHYIO MOCJIeJ0BATEIbHOCTD
U3Yy4YEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA NPEIMETHOIO COAECpXKaHUS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEM 00yJaronuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUSd METOJUYECKON
MOMOIIH YYUTEIIO B CO3/1aHUU padouell mporpaMMebl 10 y4eOHOMY MPEIMETY.

dusuka sSBISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SABJICHUI,
U3Yy4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMUEN U (PrU3UUECKOM reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYy4HYIO0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
00pa3ipl MPUMEHEHHS] HAYYHOTO METOJa MO3HAHUS, TO €CTh CI0C00a MOIyUYEHHUS
JIOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a7a4 (pU3UUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINojaracT OBJIaJICHHUE
CIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

HAyYHO OOBACHATD SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEAOBAHMS;
MHTEPIPETUPOBATh JAaHHBIE M MCIOJIb30BaTh HAy4YHbIE JOKA3aTeNbCTBA IS
MOJIYYEHUS BBIBOJIOB.

[lenn wu3ydeHuss (QU3MKM Ha YpPOBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHUs
onpenenensl B Konuenuuu mnpenonaBanus ydeOHoro mnpenMera «®Duszuka» B
oOpa3oBarenbHbIX opraHuzaumsx Poccuiickoii @exnepauuu, peanu3yrOMIHUX
OCHOBHBIE  00I11€00pa30BaTE/IbHBIE NPOrpaMMBbl, YTBEPKIAEHHOW pelIeHHEM



Komnerun MunuctepcTBa npocseiienus Poccuiickoit ®deneparuu (IpoToKoJ oT 3
nexadpst 2019 r. Ne [TK4BH).

Ieaun nzyyenus pusnku:
npuoOpeTEHNE HMHTEpeca M CTPEMJICHUS OOyYarolnIMXcs K HAYYHOMY H3YYEHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAay4YHOM METOJEe MO3HaHUus U (GOpMHUpPOBAHUE
MCCJIEeI0BATEIHCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS Kak pe3yJibTara HU3y4YEHHs OCHOB
CTpOEHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE TPEJACTABICHUNH O pPOIU (PUBMKH A Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUIA;

pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oyayuel npopeccuoHaIbHOU
JeSATETLHOCTH, CBSI3aHHOU C (PM3MKOM, MOATOTOBKA K JaNbHEHIIEeMy OOy4eHHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHne 3THX Liefed mporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO
o011ero oOpazoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:
npuoOpeTeHne 3HaHUW O JMCKPETHOM CTPOEHUHU BEIECTBA, O MEXaHUYECKHX,
TEIUTIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

NpUOOpPETEHUE YMEHUNM ONUCHIBAaTh W OOBSACHATH (DU3WYECKHE SBJICHUS C
MCII0JIb30BAaHUEM ITOJIYYEHHBIX 3HAHHI;
OCBOCHHME METOJOB PEIIEHUs MPOCTEUIINX PACYETHBIX 3a/1ad C MCIOJb30BAHUEM
bu3HYEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUN HaOII0AaTh MPUPOJHBIC SIBJICHUS U BBIMIOJHATH OIBITHI,
nabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C HCIIOIb30BAHUEM
HU3MEPUTETHHBIX TPUOOPOB;
OCBOEHHE MPUEMOB pabOTHI ¢ HH(pOpMaLUe (HU3NIECKOTO COJIEPIKAHMS, BKIIOYAs
MH(OPMAIMI0O O COBPEMEHHBIX OCTIXKEHMSIX (U3UKH, aHAIU3 U KPUTHYECKOE
OLICHMBaHUE UH(POPMALINH;
3HaKOMCTBO CO cdepaMu MpodeccnoHaTbHON AESITeTbHOCTH, CBA3aHHBIMU C
GbuU3NKON, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
(bu3HYeCcKOi HayKH.

Ha wnsyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJIENIO), B 8
KJacce — 68 yacoB (2 vaca B HeAemo), B 9 kimacce — 102 ygaca (3 yaca B HeZemmo).

[Ipennaraemelii B mporpaMMe mo (U3HKe MepedyeHb JadopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIaTEeNIbHBIN XapaKkTep, YUUTENb JIelaeT BHIOOp MPOBEIACHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HMHJIMBUIYAJIbHBIX OCOOEHHOCTEN



06yan0mecyl, CIIMCKA 3KCIICPUMCHTAJIbHBIX 3aHaHHfI, npeajiaraCMbIX B paMKaxX
OCHOBHOI'O ITOCYJapCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:KAKOIIEr0 MUPA.

®usnka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXAHUYECKUE, TEIIOBBIE, JIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeMWUUHBIL. M3MmepeHue ¢uznueckux BeluduH. Duznueckue
npuOopsl. [TorpemHocTs u3Mepenuit. MexayHapoaHasi CUcTeMa €IuHUIL.

Kak ¢usuka u japyrue eCTeCTBEHHbIE HAyKH M3y4aloT MPUPOJY.
EcTecTBeHHOHAYUYHBIN METOJ TO3HAHUSA: HAOIIOJIEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

Mexanunyeckue, TeIIOBBIE, JNEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckue npuOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHATIOTOBBIM U TG POBBIM
pruOOPOM.

Jlabopamopnsie pabomuol u onvimol.

Omnpenenenue 1EHbI ITICHUS ITKAJIbI U3MEPUTEILHOTO MTPUOOpa.

N3mepenue paccTosiHUM.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX TEJ.

N3mepenue temreparypbl OpU MOMOIIH XKUJKOCTHOTO TEPMOMETpA M JATYUKA
TEMIIEPATYPHI.

[IpoBeneHne HcCIeIOBaHMS MO MPOBEPKE TMITOTE3bI: JAJIbHOCTh MOJIETA IIAPUKA,
MYIIEHHOT'O0 TOPU30HTAJIBLHO, TEM 00JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeJeHUS O CTPOEHNH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIb, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactui BemecTBa. CBSA3b CKOPOCTH JBHXKEHHUSI YaCTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBwxkeHue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEUIECTBA: CTPOCHHUE Ia30B, KUJKOCTEW W TBEPIBIX
(kpuctaminyeckux) Tei. B3auMocBs3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

HaOmnronenrie OpoyHOBCKOTO JIBUKEHUS.
Hab6mronenune muddyszun.



HaGmronenue sBieHU, OOBSCHAIOMIMXCA NPUTSDKCHUEM WM  OTTAJIKMBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

OueHka quaMeTpa aToMa METOJIOM PSAoB (C Ucmoyib30BaHueM (oTorpaduii).
OnpITHI 110 HAOJIIOJEHHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.

Paznen 3. JIBuskeHue u B3auMoAeiCTBHE TeJl.

Mexanuueckoe JBr>kKeHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpH HEPAaBHOMEPHOM JABMXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHUS.

SlBnenue wuHepruu. 3aKOH WHEpUMH. B3anMmoneicTBue Ten Kak MpUYMHA
M3MEHEHUSI CKOPOCTH JBWXEHUS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUHULIEC
00BEMa BelecTna.

Cuita Kak XapakTepucTuka B3aumozeincTBus Tei. Cuiia ynpyrocTd U 3aKoH
I'yka. M3mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBIICHHE TSITOTEHUS] U CUJIa
TsokecTd. Cila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CroxkeHune
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuia TpeHUsl.
TpeHue ckobKEeHUs U TPeHHUE TTOKOsA. TpeHre B MpUPOIe U TEXHUKE.

Hemoncmpayuu.

HabGmronenne MexaHn4ecKoro IBMKEHHS Tela.

N3mepeHne cKkopoCTH MPSAMOJIUHENHOTO JBUKEHHUS.
HaOmroienue siBneHust HHEPIIUU.

HaOnronenne n3aMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc MO B3aMMOJIECTBUIO TEN.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHUS (IIapvKa B KUJIKOCTH, MOJIETU
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUSI OpyCKa MIIM IIapuKa M0 HAKIOHHON
MJIOCKOCTH.

OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OnBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh pacTsDKEHUs (nedopmariuu) mpysKUHbI
OT MPUJIOKEHHOMN CHUJIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Teja
U XapakTepa CONMPUKACAIONINUXCS MOBEPXHOCTEH.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUS ¥ YBEIUYCHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, TemmepaTypbl. [lepemaua naBieHus



TBEPABIMU TEJIAMH, JKUIKOCTAMH M Ta3amu. 3akoH Ilackaimd. IIHeBMaTmueckune
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIyOWHBL ['mapocraTuyeckuid
napajaokc. Coobaronuecs cocyasl. ['napaBiuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
BO3ymIHOW o0osnouku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 M13MepeHus: aTMOC(HEPHOro TABJICHHUS.

JlericTBuE KUIAKOCTH M ra3a Ha NMOTPYKEHHOE B HUX TeJIO. BeITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [LnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs Cocyibl.

['mapaBnuueckuit mpecc.

[IposiBrienue nercTBUs aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIBI OT O0OBEMA MOrPYKEHHON YacTH Tena W
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue 1U1aBaHus TeEJ: IUIABAHWUE WIIM MOTPYKEHHE TEJN B 3aBUCHMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TEJIa U JKUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BoJe OT OObEMA MOrPYyXKEHHOU B
KUJKOCTh YaCTH TeJa.

Ornpenenenue BBITAIKUBAIOIMIEW CHIIBI, JEUCTBYIOIIEH HA TENO, NMOTPYXKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIONIEH CHIIBI, JEWCTBYIOLIEH Ha TEIO B
KUIKOCTH, OT MACChl TeNa.

OnbITh, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAIKUBAOLIEN CUIIBI, JEHCTBYIOIIEN
Ha TEJO B XHUAKOCTU, OT 00BEMA MOTPYKEHHOM B JKUIKOCTh YacTU Tella U OT
MJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKUA U ONPEACIICHUE €€
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MbI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio
paBHOBecus pblyara. [[pumeHenue npaBusia paBHOBECHS phlyara K 0J10Ky. «30J10TO€
npaBuio» mexanuku. KIIJI mpocTeix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.



Mexannueckass dHeprusi. KuHeTnueckass W TNOTEHUHMANIbHAs HHEPTHS.
[IpeBpailieHre OHOTO BHIA MEXAHUYECKOW SHEPTHUU B IPYTOi. 3aKOH COXPAHEHUS
SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

Omnpenenenue pabOThl CWIBI TPEHUS TPU PABHOMEPHOM [IBIXKCHUHU Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanre yclioBU paBHOBECHS pblyara.

N3mepenue KIIJ] HakJIOHHOM MJIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHs] MEXaHUYECKOU SHEPTHUHU.

8 KVIACC

Pa3znen 6. TeruioBbie siBJICHMS.

OCHOBHbBIC TIOJIO)KEHHUSI MOJICKYJISPHO-KMHETUYECKOU TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. OmNbIThl, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIllECTBA.
Kpucrammueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOXKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpUH.
CmaunBaHM€E U KallWUISIPHBIE SIBIICHUS. TemIoBOe pacliupeHne U CKaTHE.

Temnepatypa. CBsA3b TeMIIepaTypbl CO CKOPOCTBHIO TEILJIOBOTO JBHXKEHUS
yactull. BHyTpeHHsAs sHeprus. CnocoObl HW3MEHEHUs BHYTPEHHEH DSHEpruu:
TeIIonepeaaya u CoBepilieHne padotsl. Buabl Ternonepeaaun: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KomnuectBOo TemnoTel. YaenbHasd TEIJIOEMKOCTH BelIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBecHE. YpaBHEHUE TerioBoro OanaHca. [lmaBinenue w
OTBEpACBAHUE KPUCTANIMUYECKUX BEUIECTB. YJeibHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcaunus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMOC(epHOro
JTaBJICHUS.

BnaxnocTte Bo3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMI0Ta CTOPAHUS.

[Ipunuuner pabotsl TeroBbix aBurarenei KIIJ[ temmoBoro npurarens.
TeroBbie IBUTATENN U 3aIIATA OKPYKAIOIIEN CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YJHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

HaGmronenrie 6poyHOBCKOTO JABUKEHUS.
HabGmonenue nuddysuu.
HabOmronenne SsBIICHU CMaYMBaHKS U KaIMILIAPHBIX SBJICHHM.



HabGmronenue TemioBoro pacumpeHus Tem.
3meHeHnue naBiieHHMsl Tra3a TMpU HU3MEHEHMM O0bEMAa W HarpeBaHUU WIU
OXJIAXKCHUU.
IIpaBuna n3MepeHus: TeMIeparypsl.
Bunbl Teronepenaym.
OxJaxxieHue Ipu COBEPIICHUHN paOOTHI.
HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHEHUE TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Hab6nronenue xkurnenus.
Hab6mrogenune noctosiHCTBA TeMIIepaTyphl MPHU MJIaBJICHUU.
Mojaenu TeIJIOBBIX JABUraTelICH.
Jlabopamopnsie pabomuol u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.
OMnbITI NO BBIPAIIMBAHUIO KPUCTAJUIOB HOBAPEHHOM COJIM WJIM caxapa.
OnbITEl MO HAOIIOJIEHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH M TBEPABIX
TEI.
Omnpenenenue gaBiIeHUS BO3yXa B OalNIOHE IIMPHUIIA.
OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WM OXJIaXKICHUS.
[IpoBepka rumoTe3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGmronenue n3mMeHeHus BHYTpEHHEH SHEPTUM Tella B pe3ysibTaTe TeIuionepeaadn
1 paOOThl BHEIIHUX CHJI.
UccnenoBanue siBIEHUS] TEMIOOOMEHA MPU CMENIMBAHUHU XOJOAHOM M Topsuei
BOJIBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpPH TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIMIITHHAPOM.
Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.
HccenenoBanue nporecca UCIIapeHus.
Ornpenenenne OTHOCUTEIBLHOM BIAXKHOCTU BO3AyXa.
Onpenenenue yAaenbHON TEMIOTHI IIJIABJICHHUS JIBJA.

Pazngen 7. Daekrpruyeckue 1 MATHUTHbIE SIBJICHHS.

OnekTtpuzauus Tel. J[Ba poaa 3ieKTpUuYecKuxX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTH CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

Onektpuueckoe mnone. Hanpspk€HHOCTE dieKkTpudeckoro mnoiid. IIpuHnmm
CYHEPHO3ULIUH JIEKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYIIECTBOBAHUS 3JJIEKTPUYECKOTO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHS SIEKTPUUYECKOro TOKa (TeIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckasds uenb. Cuia  TOkKa.  DJNEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHnEe NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
JU1s yyacTka uenu. [locmenoBarenpbHoe U napauieibHOE COSTMHEHNE IPOBOJHUKOB.

PaGota © MOIIHOCTH dJIEKTpUYECKOTO ToKa. 3akoH Jlxoyns—Jlenna.
DIeKTpUYECKUE 1IeTH U TOTPEOUTENH IJIEKTPpUUECKoil sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

ITocTrostHHBIE MarHuThL. B3anmoaencTBrue MOCTOSHHBIX MATHUTOB. MarHutHoe
nosie. MarautHoe mone 3eMJIM W €ro 3HauyeHWe Uil Ku3HU Ha 3emiie. OnbIT
Opcrenaa. MarauTHOE MOJI€ AIEKTPUYECKOro ToKa. [[puMeHeHrne 31eKTpOMariuToB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM. DJIEKTPOJABUIATENb
MMOCTOSAHHOTO TOKa. Mcronp30BaHHWE DJIEKTPOJABUIaTENed B  TEXHHUYECKHX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Omneitel @apanesd. SBneHne 31eKTpoMarHuTHOM MHAYKIUU. [IpaBuno JleHna.

DIIEKTPOreHepaTop. CrniocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPI'UHu.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.
Hemoncmpayuu.

DJIeKTpur3anus Ted.

JIBa posa 3JIEKTPUUYECKUX 3apsAI0B U B3aUMO/JICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIEeKTpOCTaTUYECKAs UHIYKIU.

3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPSI0B.

IIpOBOIHUKY U JUBTAEKTPUKH.

MoenrpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

W cTOYHMKYN IOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHAMN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne Cuilbl TOKa aMIIEPMETPOM.

N3MepeHune 31eKTpUYECKOTrO HAPSKEHUST BOJIbTMETPOM.

Peocrar n MarasuH COnpOTUBIIECHUN.

B3aumopericTBre NOCTOSIHHBIX MATHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH Pa3I€JICHUs MOJIIOCOB MAarHUTA.
MoenvpoBaHrue MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.



OmneIT Dpcrena.
MarHuTtHoOe 1oj€e TOKa. DJIEKTPOMArHHmT.
JlencTBre MarHMTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOABUIATEND ITOCTOSHHOTO TOKA.
HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON UHIYKIIHH.
OnbiTel @apajnes.
3aBUCUMOCTh HaAIlPaBJICHUS] UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUSI.
DIIEKTPOreHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.
OnbITHl 10 HAOTIOIEHUIO PJEKTPU3ALMH TN MHAYKIIUEH U MPU COMPUKOCHOBEHHH.
UccnenoBanue AeMCTBUS SJIEKTPUUECKOTO MOJIS Ha MPOBOJHUKH U IUDJICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUUECKOMN LIETTH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbl TOKA.
N3mepeHne U peryJmpoBaHue HAIPSKEHUS.
HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa, HIAYILIETO YEpe3 Ppe3UucTop, OT
CONIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.
OnbIThl, JI€MOHCTPUPYIOIIHE 3aBUCUMOCTH 3JIEKTPUUYECKOTrO COMPOTHUBICHUS
MIPOBOJAHMUKA OT €ro IJIMHBI, IUIOIIAIN [TONEPEYHOTO CEYEHUS U MaTepuaa.
[IpoBepka mpaBuiia CIOKEHUS HANPSKEHUN MPU MOCIEI0BATEIbBHOM COCAMHEHUU
JIBYX PE3UCTOPOB.
[IpoBepka npaBuia AJis CHIbI TOKA MPU MapaieIbHOM COEIMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP.
OrnpeneneHne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, HWAYUIETO YEpe3 JAMIIOYKy, OT
HaINpsHKEHUS Ha HEW.
Omnpenenenue KII/I HarpeBaTens.
HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHUTHOTO MOJIS TMOCTOSHHBIX MArHUTOB TMPU UX OOBEAUHEHUU U
pa3/ieCeHHUH.
HccnenoBanne NeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OMNBbITEI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHUJIbl TOKA U HaMpaBJICHUS TOKA B KaTyIIKE.
N3ydenne neiicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoHnctpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.
N3mepenue KIIJ smekTpoaBUTraTeIbHOM YCTAHOBKH.
OMNBITHI IO UCCIIETIOBAHUIO SIBJICHUS JIEKTPOMArHUTHON MHAYKIIMU: UCCIEAOBaHUE
M3MEHEHUM 3HaYEHUs U HAIIPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KUIACC

Pasznea 8. Mexannueckue siBJICHHUS.



Mexanuyeckoe JBWXKeHME. MatepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSMOIMHENWHOE
nBrkeHue. HepaBHomepHoe npsMoiuHeiiHoe aBrxeHue. CpeHssi ¥ MTHOBEHHAas
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mnpsiMmonimHeiiHoe nBuxkeHue. CBoOogHOE
najgenue. OnsiTel ["anues.

PaBHOMepHOE ABMMXEHUE MO OKpYKHOCTH. Ilepumon u ydacrora oOpauieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepseiit 3axkoH HproToHa. Broponi 3akoH Herorona. Tperuii 3akoH HerotoHa.
[IpyHLIMT Cynepno3uLUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUSI OKOS, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[BuxeHnune mianer BOkpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomMocTs u neperpysku.

PaBHOBecue marepuanbHONl TOUKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TeJIa C 3aKPETJIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TskecTH.

Nmnynbec Tena. M3menenne mmmyibca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMItysbca. PeakTuBHOE ABUKEHUE.

Mexanudeckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSOHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHepruu 1 paboThl. [loTeHInanpHas YHEPTUsl Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMJin. [loTeHIManbHas SHEPrus cxaToi npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPIHMU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

HabGnronenne MexaHnuecKoro JIBHKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETa.
CpaBHeHUE MyTel U TPACKTOPUI ABMKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO IBUYKEHUS.

HccnenoBanre NprU3HAKOB PAaBHOYCKOPEHHOIO JIBUKEHUS.

HabGnronenue ABM>KEHUS Tella [0 OKPYKHOCTH.

HaGnronenne MexXaHWYEeCKUX SIBJIICHUW, NPOUCXOJAUIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCHUMOCTbh YCKOPEHUS T€JIa OT MACChI T€Na U IEVCTBYIOIIEH HA HETO CUJIBI.
HabGnronenue paBeHCTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

N3meHeHne Beca Tela Mpu yCKOPEHHOM JIBHKECHUU.

[lepenaya uMiyabca npy B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.



CoxpaHeHue UMITyJibca IPHU HEYNPYTrOM B3aUMOAECHCTBHH.

CoxpaHeHne UMITYJIbca TP a0COIIOTHO YIIPYTOM B3aUMOIEHCTBUU.

HabGntonenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHE MEXaHUYECKON IHEPTrUU TPU CBOOOAHOM I1aJIEHUU.

CoxpaHeHrne MEXaHUYECKOW SHEeprud Mpu [BUKEHUU Tejaa MOoJ JACHCTBHEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpynpoBaHue Tpakra Ui pasroHa U JAJIbHEWIIEr0 PABHOMEPHOIO JBUKECHUS
IapuKa Wi TeJIEKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJBXKEHUSI OpyCKa WM JIBHXKEHUSI IIapuKa IO
HAaKJIOHHOM IIJIOCKOCTH.

Onpenenenue yCKOpPEHHs Tela MPU PABHOYCKOPEHHOM JIBMKEHUU IO HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka ruImoTE3bl: €CIM NPH PaBHOYCKOPEHHOM J[IBMXKEHHHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCSH KakK psI HEYETHBIX YKCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMAJIbHOI'O
JTaBJICHMUS.

Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBIDKEHMM Tela II0
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CHIIbI YIPYTOCTH MpPU MOJBEME Ipy3a C HUCHOJIB30BAHUEM
HEMOJBM)XHOTO U MOJABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpAaHEHHUS DHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUs U BOJIHbI.

KonebarensHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: IEPHO/T,
4acToTa, aMIUIUTyaa. MaremMaTuyeckuil U NPy KUHHBIM MadTHUKH. [IpeBpamieHue
SHEPrUU MPH KOJIeOATETbHOM IBHXKEHHH.

3aryxatomue  koneOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoilcTBa MeXaHMYECKMX BOJH. IIpomonbHble U
nonepevyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclnpOCTPAHEHUSI.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka W BblcoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

HaOmronenue konebanuit Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.



Hab6mronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGmronenune BoIHYKIEHHBIX KOJIEOAHHI U pe30HaHca.
Pacnpoctpanenue npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIH).
HaOnronenrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI1 pe30HAHC.

Jlabopamopnvie pabomel u onvimol.

OrnpeneneHue 4acTOThI U MepUo/ia KojieOaHU MaTEMaTUUECKOTO MasTHUKA.
OnpeneneHue 4acToThl U MepUoAa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Teproa KoieOaHuid MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TepHoJa KojaeOaHUW NPY>KUHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCHUMOCTHU TIepHOJia KOJIeOaHMi rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Iepuoja KoJieOaHUM MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenne ycKkopeHHsi CBOOOTHOTO MaCHUSI.

Paszges 10. DneKTpOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTpOMarHuTHoIX BOJH. I[llkana siexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BoIHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu.

CBoiiCTBa JIEKTPOMAarHUTHBIX BOJIH.
BouiiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

N3yuyeHue CBOMCTB AIEKTPOMAarHUTHBIX BOJH C MIOMOIIbIO MOOMIIBHOTO TeIe(OHA.

Pa3pnen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momenp  ceera.  Mcrounuku ~— ceera.  IIpsAmonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa Connua u JIynsl. Otpaxkenue cpeta. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHusi cBera. [lomHoe BHYyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayued B mnH3e. Ontuyeckas cuctema (horoanmnapara, MUKpOCKOIIA
u Teneckomna. ['na3 kak ontuyeckasl cucrema. bam3opyKocTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.



Hemoncmpayuu.
[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.
OtpaxeHue cBeTa.
[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTryecKkuil CBETOBO/I.
Xop nyuei B coOuparoliei JInH3e.
XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.
[Tomy4yenune n300pakeHUi ¢ TOMOIIBIO JTUH3.
[Tpuniun aevictBus oToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
Mopenp riasa.
Pa3noxenue 6e10ro cBera B CIEKTP.
[Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanre 3aBUCMMOCTH yIJIa OTPAXKEHUS CBETOBOTO JIy4a OT yIJIa MaICHHUS.
N3yueHue XxapaKTepuCTUK U300paKeHus MIPeAMETa B INIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH YTiia MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrJia HaJeHus
Ha FPAHULE «BO3IYX—CTEKIION.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenue (HOKYCHOTO paCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JTMH3bI.
OnBITH TIO PA3IOKEHUIO OEIOTO CBETA B CTIEKT).

OneITHl 1O BOCHPUSITHIO 1[BETA MPEAMETOB NPHU MX HAOIIOJCHUU Yepe3 I[BETOBBIC
(GUIBTPBHIL.

Paznen 12. KBanToBbI€ SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojens atoma bopa.
HcnyckaHue U norioiieHne cBera aroMoM. KBaHThl. JInHeHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Alb(da, OeTa- U ramma-uzinydeHus. CTpoeHHe aTOMHOIO
anpa. HyxionHas wmoapens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpauienus. [lepron nonypacmnana aTOMHBIX SJIEP.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsi0OBOrO0 M MacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX siaep. CBsI3b Macchl W JHEpruu. Peakuun cuHTE3a U
nenenus sanep. ctounuku sneprun ConHIa U 3BE3]I.

SnepHas sHepreTuka. JleMCTBUS PaAMOAKTHUBHBIX W3JYYEHUU Ha >KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

CrekTpsbl U3Ty4YEHUS U TOTJIOIIECHUS.
CrexTpsl pa3IU4HbIX Ta30B.

Cnektp Bogopoza.

Hab6mronenue TpekoB B kamepe Buinbcona.



PaGota cuérynka MOHU3UPYIONTUX U3ITYUCHUH.
Peructpanus nznydeHusi IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopnwie pabomel u onvimol.
HabGnrogeHue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.
HccnenoBanre TPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY IyTH (I10
dboTtorpadusim).
N3mepenne paanoakTUBHOTO (hOHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOIINN MOAYJTH TIPEHA3HAYCH JIJIsI CHUCTEMAaTHU3aIuu
1 000011IeHUs TPEAMETHOTO COAEP>KAHUS U OTbITA ACSITEIBHOCTH, TIPUOOPETEHHOTO
NPy HU3YyYEHUH BCETro Kypca (U3UKH, a TaKXKe [JIs MOJATOTOBKU K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHY MO (Pu3Mke A 00y4YarolIMXcsi, BHIOPABIIUX 3TOT
y4eOHBIN TIpeIMeT.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUbI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBAETCS AOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHITH (pu3myeckue
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHWs, penaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOATBHO AEATETbHOCTHBIN XapaKTep JAHHOTO pa3jielia peaiu3yeTcs 3a
C4€T TOTO, YTO OOYHAIOIINECS BBIMOIHSIOT 3aJaHusl, B KOTOPHIX UM IPEJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHSTH
(dbu3nYecKkue SBICHUS B OKPY Kalolel MPUPOIe U MOBCEIHEBHOM KU3HU;

WCIIOJIb30BATh HAYYHBIE METOJIbI HCCIICOBAHUS (PM3UUECKUX SBICHUN, B TOM
YUCJIE JJIA IPOBEPKU TUIIOTE3 U MOIYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4HbIC€ OCHOBBI HanOoJie€ BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILECHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3ydenne GU3uKH Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs HAMPABICHO
Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3YIBTATOB.

B pesynbTare uzyueHust U3k Ha ypoBHE OCHOBHOTO 00IIIETO 00pa30BaHus y
oOyuaromerocsi OyayT c(pOpMHUpPOBaHBI CIEAYIOUINE JTUYHOCTHBIE PE3yJbTaThl B
YacTHu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBJICHUE HMHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOU
(bu3NYeCcKoi HayKH;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHHUSIM POCCUUCKUX YUEHBIX-(PU3HKOB;

2) rpa’kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJE€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TNPUMEHEHHUEM JOCTHXKEHUN
busuKy;

— OCO3HaHHWE BAXHOCTH MOPAIBHO-ITUYECKUX IPUHLMIOB B JEATEIBHOCTH
YYEHOrO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

— BOCHPHUATHE ICTETHMUYECKUX KayecTB (U3NYECKOM HAayKu: €€ TapMOHUYHOI'O
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHME LIEHHOCTH (PU3MYECKON HAYKW KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIIAIOLIEH KYyJIbTYpHI;

— pa3BUTUE HAy4yHOU J10003HATEIBHOCTH, HWHTEpPECa K HCCIEN0BATEIbCKON
JEATEIIbHOCTH;

5) popmupoBaHus KyJAbTYPbI 310POBbS U SMOLHOHAJIBHOIO 0J1arOMOy YU :

— OCO3HaHWe IIEHHOCTHM 0e30macHoro ooOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH TIpaBUJ OE30MAaCHOTO IMOBEACHUSA HA
TpaHCIIOpTE, Ha JOporax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJIOBAHHEM B
JIOMAIIIHUX YCIIOBHUSIX;

— c(OpMUPOBAaHHOCThH HaBbIKA pe(IeKCUM, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOro € IpaBa y APyroro 4ejiOBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AaKTMBHOE YYacTHME€ B PEIICHUM MPAaKTHUYECKHX 3a1ad (B paMKax CEMBbH,
o0pa3oBaTeIbHON OpraHU3aIlui, ropoja, Kpas) TEXHOJOTUYECKOW U COLUAbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHU;

— MHTEpEC K MPAKTUYECKOMY M3yUYEeHUIO podeccuii, CBSI3aHHbIX ¢ (PU3UKOM;



7) 3K0JIOrH4eCKOro BOCIMTAHMSA

— OpHUEHTAlMs Ha IPUMEHEeHHE (PU3NICCKUX 3HAHUHN VI PEIICHUS 3a/1a9 B 00J1aCTH
OKpYXaromiel Cpejpl, IJIaHUPOBAHMUS TOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JIJISI OKPYKAIOIIECH CPEJIbI;

— OCO3HaHWE TJIOOATBHOTO XapaKTepa HKOJOTHMUECKUX MpoOJieM U TyTed Hx
pelieHus;

8) ajanTanuu K U3MEHAIONIUMCS YCJIOBUAM CONUAIBLHON M NPUPOHOI Cpebl:
— MOTPEOHOCTHh BO B3aUMOJICUCTBUU MPU BBHIMOJHEHUU UCCIEAOBAHUN U IIPOCKTOB
(bu3MYECKON HANPABIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIIEHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NeATEIbHOCTD;
— MOTPeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHHWH, B TOM uuciie (HOopMyIupoBaTh
UJIe, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHUE JAePHUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacCTH
bu3uKy;

— IJIAHUPOBAHKE CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U
APKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3UUECKUX 3HAHUIA;

— OIICHKA CBOMX JCHCTBUM ¢ yUETOM BIHUSHUS Ha OKPYIKAIOIIYIO CPEy, BO3MOXKHBIX
II100aJIbHBIX ITOCJIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MporpaMMebl 1o (PU3KKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyuaromerocss OyayT CchOpMHPOBAHBEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIONIIE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  pETYyJIATHBHBIC
YHUBEpCaAIbHBIC YUCOHbBIC TCHCTBUSI.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eMCTBUS:
BBISIBJISITH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB (SIBJIICHUN);
yCTaHaBJIMBATh CYIIECTBEHHbIH MpHU3HAK KJIacCU(UKAIIUM, OCHOBAHUA IS
00001IIeHNS U CPAaBHEHUS,
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCCMaTPUBAaEMBbIX (pakTax, JaHHBIX
1 HaOJIIOJICHUSIX, OTHOCAIIUXCA K (PU3UYECKUM SIBIICHUSIM;
BBISBJISITh IPUUYMHHO-CIIC/ICTBEHHBIE CBSI3U MPU M3YUYCHUHN (PUBHYECKUX SBICHUM U
MPOLIECCOB, JAENaTh BBIBOABI C HCHOJBb30BAHUEM JEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKIIOUEHHUH, BBIIBUTATh THUIIOTE3bI O B3aUMOCBSI3AX (DM3NUCCKUX BEIIMYHH;



CaMOCTOATENFHO BBIOMpATh CHOCOO pelieHus ydeOHOW (U3MYecKoW 3aiadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILCHUS, BHIOOp Hambojee MOIXOJSIIETO C
Y4ETOM CaMOCTOSITEIBLHO BBIACICHHBIX KPUTEPUER).

Ba3oBblie uccienoBarebckne JeCTBHUS:
MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEI0BATENbCKUI MHCTPYMEHT MTO3HAHUS;
MPOBOJUTH IO CaMOCTOATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHbBIN
(bU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCE0OBAaHUE (PU3UUECKOTO SABJICHUS;
OIICHUBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTH HH(OPMAIIUIO, TTOTYUYECHHYIO B X0O/JI€
UCCIIEIOBAHUS WM SKCIIEPUMEHTA;
CaMOCTOATENHHO (OPMYIHPOBAaTH OOOOIIEHUST W BBIBOABI 1O pe3yjbTaTam
MPOBEEHHOT0 HAOIIOACHUS, OTIBITA, UCCIICIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JlalibHEMIIee pa3BUTHE (U3UYECKUX MPOIECCOB, a
TaK)K€ BBIJBUTATh TMPEANOJIOKEHUS 00 WX pa3BUTUM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:
MPUMEHSTh PA3JIMYHbIE METOJIbl, MHCTPYMEHTHI U 3alpPOChl IPU MOUCKE U OTOOpE
nH(OPMAITUU WIH JTAHHBIX ¢ YI€TOM MPEATIOKEHHON yaeOHOM (hHU3HUeCcKoi 3a/1a4u;
aHAIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTH U  HMHTEPIPETUPOBATH  MHGOPMAIIHIO
Pa3IMYHBIX BUIOB U (DOPM MpECTABIICHHUS;
CaMOCTOATEILHO BBIOMPATh ONTUMANIbHYIO (OpMyY MpeACTaBICHUS HHPOPMaLUU U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4l HECTOXKHBIMU CXEMaMU, lMarpaMMaMu, WHOU
rpauKoOi U X KOMOMHAITASMHU.

KoMMyHUKATHBHBIE YHHBEpPCAJIbHbIE YUeOHbI€ 1eCTBHS:
B X0Jie 00CYXJIeHUsl y4eOHOro MaTepuayia, pe3yJbTaToB Ja0OpaTOPHBIX PadOT U
MPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOW TEMbl U BBICKA3bIBaTh
UJieu, HAlleJICHHbIE Ha pEIICHHE 3a/lauyd U TOoJJep)KaHHhe OJaroxenarelbHOCTH
OOIIIEHUS;
COTOCTABJISATh CBOU CYXKJECHHS C CYXKACHUSMH JPYTUX YYaCTHUKOB JHANOra,
OOHapYKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;
BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABIATh PE3yJbTaThl BBIMOJHEHHOTO (DU3UYECKOrO0  OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMATh M UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHIANBUYAJIbHON paOOThI
P peUICHUU KOHKPETHOM (u3nuecKoi nmpoOaeMsl;
MPUHUMATh LEJIM COBMECTHOU JIE€SATEIIbHOCTH, OPraHW30BbIBATH JACHUCTBUS IO €€
JOCTH)KEHHIO: paclpelesiTh poJid, OOCYyXIaThb MPOLECCHl W Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;
BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOI'O PE3yJibTaTra Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C APYTUMHU YJI€HAMH KOMaH/IbI;



OIICHMBATh KaueCTBO CBOEro BKJIaJa B OOMUNA TPOMYKT IO KPUTEPHSIM,
CaMOCTOATENIHHO C(OPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeliCTBHUA

Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX, TpeOYIOIUX s
penieHus: Gu3NUeCKUX 3HaAHU;
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX MPUHATHUS pelieHUui (MHIUBUYaIbHOE,
MPUHATHUE PELICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIION);
CaMOCTOSITENTFHO COCTAaBJISTh AJITOPUTM pelieHus GU3NYECKO 3a7aun Wi TUlaHa
UCCIIEIOBAHMSI C YUYETOM HMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELIEHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JIaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeaararh IUIaH €€ N3MECHECHMUS;
OOBSACHATh MPUYMHBI JTIOCTHKEHHUS (HEIOCTHXKEHMSI) PE3yJIbTaTOB JESTEIbHOCTH,
JIaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb (B TOM YHCIE€ B XOJ BBINOJHEHUS
(Gu3MYECKOro HCCIEeOBAaHUS MIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB,
M3MEHUBIINXCS CUTYyallMl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSM;
CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM AMCKYCCHU Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTrOro;
MpU3HABaTh CBOE NPABO HA OWIMOKY NpPH peleHUWH (PU3MYECKUX 3ajay Wik B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE XKE MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIy oOyueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIA:
UCIIOJI30BaTh MOHATUSA: (PU3NYECKHE M XUMHUYECKUE SBJICHHS, HaOIIOJIECHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHUIIB (PU3NUECKUX BEJIMYNH, aTOM, MOJICKYJIa,
arperaTHple  COCTOSHHMS ~ BemiecTtBa  (TBEpAOe, IKUIKOE, Tra3oo0pasHoe),
MEXaHUYeCcKoe JBWXKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPAMOJIUHEHHOE),
TpPaeKTOpHsi, paBHOJAECHCTBYIOWIAs cuia, aeopmanus (ympyras, MIaCTUYECKas),
HEBECOMOCTb, COOOIIAIOIIHNECS COCYABL;
paznuyath sBiIeHus (quddy3us, TErIoBOe JBMIKEHHWE YaCTHUI[ BEIECTBa,
paBHOMEPHOE ABUKEHUE, HEPABHOMEPHOE ABUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBIO BpAIECHHUS, Ieperaya



JaBJICHUs TBEPABIMHU TEJIaMH, KUIKOCTAMU M ra3aMu, aTMOC(EpHOE [aBJCHHE,
IUIABaHME TeJ, MPEBPALICHUS] MEXaHUYECKOW OHHEPruM) IO ONHUCAHUI0 MX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOUIUMX JTaHHOE
(u3HYecKoe SIBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3MUECKHUX SBJICHUNA B OKpYKaIOIIEM
MUpE, B TOM 4YHcie (PU3MUECKHUE SBIICHUS B MPUPOJE: NPUMEPHI JBUKCHHS C
Pa3JIMYHBIMUA CKOPOCTSIMU B )KMBOM U HEKMBOM NIPUPOJIE, NEUCTBUE CUJIBI TPEHUS B
NPUPOAE W TEXHUKE, BIMSHUE aTMOCHEPHOrO AaBJIECHHUS HA >KUBOW OPIraHM3M,
IUTaBaHHUE PHIO, pbIYard B TeJ€ YEJIOBEKa, MPU 3TOM IMEPEBOAUTH MPAKTUUYECKYIO
3aa4y B Y4€OHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKM) (PU3UUECKUX
SIBIICHUI;

OMKCHIBATh M3YyYECHHbIE CBOMCTBA Te€l U (PU3UYECKUE SIBICHUS, HCIOJIb3Ys
¢uznyeckue BeMMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBa, BpeMs, IMyTh,
CKOPOCTb, CPEIHSAsI CKOPOCTb, CHJIA YIPYTOCTH, CHJIA TSDKECTH, BEC Teia, CHia
TpeHus, JaBieHue (TBEPAOro Tesa, >KUIKOCTH, ra3a), BbITAIKMBAIONIIAs CuUJa,
MexaHu4eckass padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(Q(PUUUEHT
IIOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KUHETUYECKAsl U NOTEHIMAJIbHASI SHEPT U ), IPU
OIKCAaHUU NPABUIBHO TPAKTOBATh PU3NUYECKUI CMBICIT UCIIOIb3YyEMbIX BETUUYHH, UX
00O3HAaYeHUsT W E€AUHULB (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSA3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTMMU BEITUYHMHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U MPOILECCHI, HUCIOJIb3Ys
npaBuia CJI0KEeHUs CUJl (BI0JIb OAHOU IIpsiMoit), 3akoH ['yka, 3akoH [lackainst, 3aKoH
Apxumena, IpaBUJIO paBHOBECHS phiyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUs MEXAaHWYECKOW DJHEPIrUM, NPU ITOM JaBaTh CIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €70 MAaTEMaTHYECKOE BbIPAXKECHHUE;
OOBSACHATH (PU3MUYECKHUE SIBJIEHUS, MPOLIECChl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyalud NPAKTUKOOPHEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 |—2 TOTHYECKHUX I1aroB ¢
ornopoi Ha 1-2 U3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a1ayud B 1—2 AeWCTBUS, WCHONB3YS 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIOLME (pU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 33aJa4uu
3aIlChIBaTh KPAaTKOE YCJIOBHE, MOACTABIATh (PU3NUECKUE BEIUUMHBI B (hOPMYIIBI U
MPOBOJUTH PACUYEThl, HAXOUTh CIPABOYHBIE JaHHbIE, HEOOXOJUMBIE JJI PELIECHUs
3aJ1a4, OLEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NUYECKON BETUUHNHBL;
pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh HPHU MOMOLIM (PU3NYECKUX
METOJIOB, B ONMCAHUM HCCIIEIOBAHUS BBIICIATH MPOBEPSAEMOE IPEAINIOIOKEHNE



(rumotesy), pa3auyaTh U MHTEPIPETUPOBATH MOJYUYEHHBIN PE3ybTaT, HaXOJIUTh
OLIMOKH B XOJI€ OMBITA, JIENATh BHIBOJIBI 110 €r0 PE3yJIbTaTaM;

MPOBOJAUThL OIBITHI 1O HAOMIOACHUIO (DU3UYECKUX SBJICHUN WM (PU3MIECKUX
CBOICTB TeN: (pOpMyYJIMPOBATH IPOBEPSIEMbBIE IPEANIOJIOKEHHS, COOUPATH YCTAHOBKY
U3 TPEIIOKEHHOTO O0OpYAOBaHMS, 3aMUCHIBATH XOJ OMbITA M (POPMYIHPOBATH
BBIBOJIBI,

BBITNIOJIHATH MPSAMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MacChl Tella, 00bEMA, CUIIbI
U TEMIIepaTypbl C MCHOJb30BAHMEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
3aMMChIBATh TTOKA3aHUS MPUOOPOB € YUETOM 3aIaHHON aOCOIOTHOUW MOTPEITHOCTH
W3MEPEHNM;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKOMN BETMYMHBI OT JPYTOH C
UCIOJIB30BAaHUEM TPSIMBIX  HU3MEPEHUM  (3aBUCMMOCTH TYTH  PABHOMEPHO
JBWDKYILETOCS TeJIa OT BPEMEHU ABUKEHUS TeJla, CUJIbl TPEHUS CKOJIBKEHUS OT BEca
Tesa, KayecTBa 00pabOTKH MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHIIBI TPEHHS OT
TUIOIIAJAN CONPUKOCHOBECHUS TEJI, CWJIbl YOPYTOCTH OT YJJIMHEHWUS NPYKUHBI,
BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMa MOrPYXKEHHOM YacTW Tella U OT IUIOTHOCTH
JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT INIyOHMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJNO, YCIOBUH TJIaBaHUA TeJl, YCJIOBUIN paBHOBECHS pblyara u 0JI0KOB),
y4acTBOBaTh B IJITAHUPOBAHUM Y4YEOHOTO HMCCIEOBaHUA, COOMpPATh YCTAaHOBKY U
BBINIOJIHATD U3MEPEHMUS], CIEAYS PEIIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YIbTAThI
MOJIYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B BUJIE TIPEITIOKEHHBIX TaOIUIL 1
rpaduKoB, AenaTh BHIBOABI IO pe3ybTaTaM UCCIIEI0BaHNUS;

MPOBOJUTH KOCBEHHbIC M3MEPEHUS (PU3MYECKUX BEIMYUH (IJIOTHOCThH BEIIECTBA
JKUJIKOCTH M TBEPAOrO Teja, CUjla TPEHUs CKOJIBXKEHUSA, NaBJIICHUE BO31yXa,
BBITAIKMBAIOIIAS CHJIA, JECUCTBYIOIIAs Ha IOIPYKEHHOE B JKUAKOCTH TEJNO,
KO3 (PUIIMEHT MOJIE3HOTO ASHCTBUS MPOCTHIX MEXAHU3MOB), CIIETysl TPEITI0KEHHON
WHCTPYKIIMU: TIPU BBINOJHEHUU U3MEPEHUN COOMpaTh JKCIEPUMEHTAILHYIO
YCTAaHOBKY W BBIYUCIIATh 3HAYEHUE UCKOMOM BEJIMYMHBI;

cOONIO/IaTh TMpaBWJIa TEXHUKH OE30MAaCHOCTH TMpU pabore ¢ JTa0OpaTOPHBIM
000pyI0BaHUEM;

yYKa3bIBaTh MPUHIMIBLI JIEUCTBUSA MPUOOPOB M TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETP, phluar, MOABUKHBIHI
Y HETIOJIBYDKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCT;

XapaKTepHu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha MX OMUCAHUS (B TOM YHUCIE: MOAIIMITHUKH, YCTPOUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUH ITPECC, MAHOMETP, BBICOTOMED, IMMOPIIHEBOM HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3UUYECKUX SBJICHUM U HEOOXOIUMBIC
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;



MPUBOJUTHh TMPUMEPHI (HAXOAUTh WHPOPMAIMIO O MpUMEpax) MIPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU I OOecredeHus
0e30MacHOCTH MpHU OOpallleHUHd ¢ NpUuOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpPaHEHHSI 37I0pOBbSI U COOJIOJCHUS HOPM SKOJOIMYECKOro IOBEICHUS B
OKPYIKaIOIIEH CpeaE;
OCYUIIECTBJISATh OTOOpP MCTOYHUKOB MH(popMaiuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HUMEIOLIUXCS 3HAHUW U TYTEM
CpPaBHEHMS Pa3JIMYHBIX MCTOYHUKOB BBIACIATH MHPOPMAIMIO, KOTOpas SBISIETCS
MPOTUBOPEYHBON WM MOXKET OBITh HETOCTOBEPHOM;
UCIIOJIb30BaTh TPU  BBIMIOJIHEHUH YYEOHBIX 3aJaHUl  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pu3MUecKoro cojep)kaHus, CIPaBOYHBIC MaTepHaIbl, PECYPChl CETH
WNutepHer, BiaAeTh MNpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIMK U3 OJHOM 3HAKOBOH CHCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHbBIEC KPATKHE MIUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—
3 MCTOYHHUKOB MH(pOpMaLUU (PU3UUYECKOTO COJAEPKAHMS, B TOM YHUCIE MyOJIUYHO
JieJaTh KpaTKUE COOOIIEHUS O pe3yJIbTaTaX MPOEKTOB WU YUEOHBIX UCCIIEIOBaHUI,
IIPA 3TOM TPAMOTHO MCIIOIB30BaTh HM3YYEHHBIM IMOHSATUWHBIN amnmapar Kypca
(bU3HKH, COMPOBOXK/IATh BHICTYIICHUE MTPE3CHTALINEH;
MIPU BBITIOJIHEHUHU YUYE€OHBIX MPOEKTOB U MCCIIE0OBAaHUMN pacipeaeisiTh 003aHHOCTU
B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33/1a4aMU, CIEAUTH 3 BBINOJIHEHUEM
IJlaHa JEUCTBHM, aJ€KBATHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B AEATEIbHOCTH
IPYIIbl, BBICTPANBATh KOMMYHHKATHBHOE B3aMMOJICMCTBHE, YUYHUTHIBAS MHEHUE
OKPYXaIOIIUX.

K xoHiy o0yuenus B 8 kjacce npeiMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMEHHUIA:
MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE ABUKEHHE AaTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHUSI BEIIECTBA, KpUCTAJUIMYECKHE U aMOp(HbIE Tela,
HACBIIICHHBIA M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSS SHEPIHUsl, TEIUIOBOW JBUIATENb, 3JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsi,
ANEKTPUYECKOE TOJIE, TPOBOAHUKHA U IUDJICKTPUKH, TOCTOSIHHBIN AJIEKTPUUECKUI
TOK, MArHUTHOE TIOJIE;
pasnuuath sIBJIeHUs (TEIUIOBOE pacUIMpEeHue U CxKaTue, Terionepeaaya, TErioBoe
paBHOBECHE, CMAauMBaHUE, KalWJUISIPHBIE SIBJIICHMS, HUCIApEHUE, KOHIEHCALUs,
IUIABJICHWE, KpUCTAIM3aluss  (OTBEpJIEBaHUE), KUIIEHHWE, TeIUlonepenaya
(TeTIONPOBOHOCTh, KOHBEKIIMS, U3TyYCHHUE), JICKTPU3ALIMS TEJ, B3aUMOJICUCTBUE
3aps0B, ACUCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3AUMOJCHCTBUE
MarHuTOB, J€MCTBUE MAarHUTHOTO IOJIS1 HA IPOBOJIHHUK C TOKOM, 3JIEKTPOMAarHuTHas
WHIYKIUS) MO ONHCAHUI0 WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;



pacmo3HaBaTh MPOSIBICHUE WM3YyYCHHBIX (PU3NYECKUX SBICHUN B OKpPYXKAIOIEM
MUpE, B TOM YUCJIe PU3NYECKUE SIBJICHUS B IPUPOJIC: IIOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTAILIBI B Npupoje, usznydeHue ColiHIla,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUUECKHE SBICHUS B arMmocdepe, SJIESKTPUUYECTBO J>KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJje 3eMid, Apeid MoarcoB, poiib MArHUTHOTO TOJIS TS )KM3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TTPU TOM IEPEBOUTH MTPAKTUYECKYIO 33/1auy B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SIBJICHMUIA;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DUUYECKUE SIBICHHS, HCIOJb3Ys
bu3nYecKue BeIMYMHBI (TeMIIepaTypa, BHYTPEHHSIA SHEPT U, KOJIMYECTBO TEIUIOTHI,
yAenbHas TEIIOEMKOCTh BEIECTBA, YJEiIbHAs TEIIOTa IUIABJIICHUS, YJeIbHas
TEIJIOTa MapooOpa3oBaHusl, yelbHAs TEIUIOTa CTOpaHUsl TOIIMBA, KOA(DPUIIUEHT
MOJIE3HOTO JICMCTBUSI TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa,
ANEKTPUUYECKUIN 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HANpPSHKEHUE, COMPOTUBJIICHUE
MPOBOJHUKA, YACJIBHOE COIMPOTUBJIEHUE BEIIECTBA, padoTa W  MOIIHOCTH
AIEKTPUUYECKOTO TOKA), MPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUM CMBICI
WCIIOJIb3YeMbIX BEJIMYMH, OOO3HAYEHUS W EIUHUIBI (DU3NYECKUX BEIIMYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIONINE JAHHYIO (DU3MYECKYIO BEJIMYHUHY C JPYTUMU
BEJIMYMHAMH, CTPOUTH IpaUKN U3yUYCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH,
XapaKTepU30BaTh CBOMCTBA Tes, (DU3UYECKUE SIBIICHUSI U TMPOLECCHI, UCIOJIb3YS
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHHS BEIIECTBA,
MPUHIUI CYNEPIIO3UIMKU ToJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUSs
3apsiaa, 3akoH Oma JJ1s ydacTka 1enu, 3akoH [xoyns—JIeHna, 3aKoH COXpaHEeHUs
SHEPI'UH, IPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3aIUCHIBATH €TI0
MaTeMaTU4ECKOE BbIPAKEHHUE;

OOBSACHATH (DPU3UYECKUE MPOIECChl U CBOMCTBA Tell, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalluid  MPaKTUKOOPUEHTUPOBAHHOI'O  XapakTepa: BBIABISATH MNPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 TOTMYECKUX IIaroB ¢ ONMOPO Ha
1-2 wu3ydeHHBIX CBOWCTBA (U3MUECKUX SBJICHUM, (DU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemaTth pacuéTHble 3a7adyud B 2—3 JEUCTBUS, UCIOIB3YS 3aKOHBI U (POPMYIJIBI,
CBSI3bIBalOIIME (U3UYECKHE BEIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHUS 3ajlaud
3alUCHIBATh KPATKOE YCIIOBHE, BBISIBIISITH HEIOCTATOK JAHHBIX JJI PEIICHUS 3aa4H,
BBIOMpATh 3aKOHBI W (POpMyIbl, HEOOXOoAUMbIE ISl €€ pEHIeHHs, MPOBOIUTH
pacy€Thl W CpaBHUBATh IIOJIydEHHOE 3HAa4YeHHWE (PUBMUYECKON BEJIMYMHBI C
W3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh MPH MOMOIIN (U3HUYECKUX
METOJOB, MHCIOJIb3ySl ONHCAaHWE HCCIEOOBAHUS, BBIIEIATH IPOBEPSEMOE



IPEIOI0KEHNE, OLICHUBATh MPABUIBLHOCTh MOPSJIKA MPOBEACHUS HCCIEI0BaHUS,
JIeJ1aTh BBIBOJIbI;

MPOBOJUTH OMNBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNH WM (PU3NYECKHUX
CBOMCTB TeN (KalWJUISIPHBIE SIBJICHUS, 3aBUCHMOCTH JABJIEHUS BO3JAyXa OT €ro
0o0bEMa, TemIepaTypbl, CKOPOCTM IIpollecca OCTBIBAaHWS M HarpeBaHUs IMpH
U3IYyYEHUH OT LBETa H3JIydarollel (MOryiomaroneii) MOBEpXHOCTH, CKOPOCTb
UCMIApEHUs] BOJBI OT TEMMEpaTypbl >KUJIKOCTH U IUIOMIAJA €€ TOBEPXHOCTH,
ANEKTPHU3ALUs TEN U B3aHMMOJEHCTBUE AIEKTPUUECKUX 3apsAI0B, B3aUMOJECHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOT'O TOJISI HA MIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBAaTh MPOBEPSEMbIE
NPEANOIOKEHNs, CcOOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pYyI0BaHUSA,
OIKCHIBATh XOJ1 ONbITa U (POPMYITUPOBATH BHIBOIBL;

BBIMOJHATh MpPSAMbIE H3MEPEHUs TEMIEpPaTypbl, OTHOCUTEIBHON BIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAIPSKEHUS C MCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

IPOBOAMUTH UCCIIEA0BAHNE 3aBUCUMOCTH OJJHON (PU3NUYECKON BEJIMUUHBI OT JIPYIrou ¢
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTUBIIECHUS MPOBOJHUKA
OT €ro JJWHBbI, IUIOMIAJXA TONEPEYHOIO0 CEYEHUs U YAEIBHOIO CONPOTHBIICHHS
BElIeCTBa MPOBOJHUKA, CUJIbI TOKA, IYIIETO Yepe3 MPOBOIHUK, OT HAIPSKEHUS Ha
IPOBOJHUKE, UCCIIEOBAHUE MOCIEI0BATEIILHOIO U MAapaIEIbHOIO COEAUHEHUN
MIPOBOJIHUKOB): IUIAHUPOBATh MCCIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH
U3MEpPEHHUs, Clenys NpeIIo)KEeHHOMY IUIaHy, (DUKCUPOBATh  PE3YJbTaThl
MOJTyYEHHOM 3aBUCUMOCTH B BHJAE TaOIuIl W TpaduKOB, JeIaTh BHIBOABI IO
pe3yJibTaTaM HCCIIe0BaHNUS;

MIPOBOJIUTH KOCBEHHbIE U3MEpEeHUs (PU3NUECKUX BEIIMYUH (yIeIbHas TEIIOEMKOCTD
BEILECTBA, COMPOTHUBIICHHE MPOBOAHUKA, padOTa M MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa): IUIAHUPOBATh H3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cllelysl IPEAI0KEHHON NHCTPYKIIUHU, U BBIYUCIIATH 3HAUYCHUE BEINYUHBI;
cOOJI0JaTh MpaBWJIa TEXHUKH OE30MaCHOCTH MpU paboTe ¢ JabopaTOPHBIM
0o00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUMBI JACUCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB ¢ ONOPOM Ha UX ONMHUCAHMS (B TOM YMCJIE: CUCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETP, BOJBTMETP, CUETUMK DIIEKTPUUYECKOU
DHEPIUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI
(mpuMepBbI), NIEKTPUUECKUE MPEIOXPAHUTENH, SJIEKTPOMArHUT, JIEKTPOIBUTATEIh
IOCTOSIHHOTO TOKa), MCIIOJIb3Ys 3HAHUS O CBOMCTBaxX (PM3MYECKUX SIBJICHUH U
Heo0XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U M3MEPUTENIbHbIE MPUOOPHI MO
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KUJAKOCTHBIA TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JBHUIaTelb BHYTPEHHEIO CroOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl 3JEKTPUUYECKUX LIENel C IOCIEeN0BATEIbHbIM U
napajuleIbHBIM COEIMHEHUEM »3JIEMEHTOB, pa3iuydas YCJIOBHblE O0O3HAYEHUs
AJIEMEHTOB AJIEKTPUUECKUX 1IETEH;
NPUBOAUTH MpUMEPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KHU3HU I OOecredeHus
0e30macHOCTH TIPU OOpaIleHUHd C MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUsI 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOTO TOBEACHHUS B
OKPYIKAIOIIEU CPELE;
OCYUIECTBJIATh NOMCK MH(pOpMaMu (PU3HUECKOro coiep:kanus B MHTepHere, Ha
OCHOBE MUMEIOIINXCS 3HAHUN U MYTEM CPABHEHUS JIOMOJHUTEIbHBIX UCTOYHUKOB
BBIICNIATh MH(MOPMAIMIO, KOTOpas ABJISIETCS MPOTUBOPEYMBON MM MOXKET OBITh
HEI0CTOBEPHOMU;
UCIIOJIb30BaTh MPH BBIIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-IOIMYJISIPHYIO
auTepaTypy (pU3MUECKOro coaep)kaHus, CIPaBOYHbIE MaTEpUajbl, PECYPChl CETH
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpPaTKUE YCTHBIE COOOIIEHHUsA, 0000mas
UH(GOPMAIIUIO U3 HECKOJIBKMX UCTOYHUKOB (PU3UUECKOTO COJIEPIKaHNUs, B TOM UHCIe
nyOJNMYHO TMPEACTABIATh PE3yJbTaThl MPOEKTHOM WM  MCCIEI0BATEIbCKON
JESITEIIbHOCTH, MPU 3TOM TPaMOTHO WCIIOJIb30BaTh W3YYECHHBIA TOHATHUNHBIN
anmnapar Kypca (pU3MKd, CONPOBOXKIATh BHICTYIUICHHE NTPE3EHTALINEH;
IpU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIECJOBAHUM (PU3NYECKUX IMPOILIECCOB
pacnpenensTh 005S3aHHOCTHU B IPYIINE B COOTBETCTBUU C TOCTABJICHHBIMU 33]Ja4aMH,
CJIEIUTh 32 BBINOJIHEHUEM IUJIaHa JIEWCTBUM U KOPPEKTHUPOBATH €ro, aJeKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JE€ATEIbHOCTb TPYMNIbl, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJICMCTBHUE, TPOSIBISAA  TOTOBHOCTh  pa3peliarhb
KOH(JIMKTHI.

K koHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUarOIIUXCSl YMEHHUIA:
UCIIOJIb30BaTh MOHATHS: CHCTEMa OTCYETa, MaTepuajbHas TOYKAa, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOro  JBIKeHHUdA,  Aedopmanus  (ympyras,
IlacTUYeckasi), TPEHUE, LEHTPOCTPEMHUTEbHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3ku, UEHTP TAKECTU, aOCOTOTHO TBEPIOE TEIO0, UEHTP TAKECTU TBEPAOIO
Tela, paBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJHBI, 3BYK, WH(QPa3ByK u
YIABTPa3BYK, AJEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET,



OIM30PYKOCTh M JTaIbHO30PKOCTh, CHEKTPHI UCITYCKAHMS M TIOTJIONIEHUS, anbda,
Oera- ¥ raMMa-u3JIy9CHHS, U30TOIIbI, SIepHAsi SHEPTeTHKA;

pasnuyaTh SBJICHHS (paBHOMEPHOE M HEpAaBHOMEPHOE MPSAMOJIMHEHHOE JBM)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TaJCHHE TeT,
pPaBHOMEPHOE JBMKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE
JBWKCHHE, KOJIeOaTeIbHOE IBIDKEHUE (3aTyXalOIIe U BRIHYKICHHBIE KOJICOaHMS),
pE30HAHC, BOJHOBOE  JBM)KCHHE, OTPaXEHHE  3BYyKa, MPSMOJIMHEHHOE
pacmpocTpaHeHHe, OTPaKEHHE U TMPETOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa)XE€HUE CBETA, Pa3JIoKEeHHE OEI0ro CBETa B CIIEKTP U CIOKEHHUE CTIEKTPATbHBIX
I[BETOB, JUCIIEPCUS CBETa, CCTECTBEHHAs pPaJNOAKTUBHOCTh, BO3HUKHOBEHHE
JUHEHYATOr0 CHEKTpa M3JIYYCHHS) MO OMHMCAHUIO0 MX XapaKTePHBIX CBOWCTB W HA
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUIECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE NU3YUCHHBIX (PU3NUECKUX SIBJICHUI B OKPYIKAIOIIEM MUPE
(B ToM uucie (U3NYECKUE SBJICHHUS B MPHPOJIC: NMPUIUBHI U OTJIHBBI, JBIKECHUE
miadeT COJHEYHOW CHCTEMBl, PEaKTHUBHOE JBM)KCHHE JKHBBIX OPTraHH3MOB,
BOCIIPHUATHE 3BYKOB KUBOTHBIMH, 3eMJICTPSICEHUE, CEHCMUYECKHIE BOJIHBI, ITyHAMH,
9X0, IIBETa TeJl, ONTHYECKHE SIBICHHUS B TMPUPOJE, OUOJOTHYECKOE ICHCTBUE
BUJMMOTO, yIbTPa(QHUOIECTOBOIO M PEHTICHOBCKOTO W3IyYeHHUH, €CTECTBEHHBIN
paMOaKTUBHBIN ()OH, KOCMUYECKHE JTyUHd, PAAHOAKTHBHOE M3 TyUYEeHUE TPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PaTNOAKTUBHBIX M3TYYECHUH HA OPTraHU3M YEJIOBEKA), TPU
ATOM TIEPEBOJUTH MPAKTHUECKYIO 33/ladyy B y4e€OHYIO, BBIICISTH CYIIECTBEHHBIC
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SBICHUM;

ONKMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DHU3UYCCKUE SIBJICHHS, WCIOJB3YsI
bu3ndeckue BENWYMHBI (CpemHSs W MTHOBEHHash CKOPOCTh Tela MpH
HEPaBHOMEPHOM JIBIKEHUHU, YCKOPEHHE, MepeMeIeHne, MyTh, YIJIOBask CKOPOCTh,
CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJTa TSDKECTH, YCKOPEHHE CBOOOTHOTO TIa/ICHHS, BEC
Teda, WUMITYJIbC TENa, WMIYJbC CHJIBI, MEXaHWYecKas paboTa W MOIIHOCTD,
MOTCHITMAIbHASL DHEPTus Teja, TMOJHATOTO0 HAJ IMOBEPXHOCTHIO  3EMIIH,
MOTCHITMAIbHAS DHEPrUsl CXKATOW TMPYKWHBI, KUHETUYECKas DHEPrus, IOJHas
MEXaHWYECKasl YHEPTHsl, MEPUOJ] U YacToTa KoJeOaHUi, JJTMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETAa, MOKa3aTeib IMPEIOMIICHUS CPEJbl), TPH
ONMCAHWY TIPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIB3YEMBIX BEIIMYHH,
o0O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO0 BEJIMUYMHY C JAPYTUMHU BEIIMYMHAMHE, CTPOUTH
rpauKy U3YYECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUINH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBJICHHS W TPOIECCHI, HCIIOIb3YS
3aKOH COXpaHEHWS HSHEPIHH, 3aKOH BCEMHUPHOTO TITOTEHUS, MPUHIUI
CYTIEPTIO3HIINH CHII, IPUHITUI OTHOCUTEIbHOCTH [ anmuiies, 3akoHsl HploTOHA, 3aKOH
COXpaHEHHUS HMITyJIbCa, 3aKOHBI OTPAXKEHUS M TPEJOMIICHHUS CBETa, 3aKOHBI



COXpPaHEHHUs 3apsIOBOTO W MACCOBOTO YHCEIN MPHU SIAEPHBIX PEaKIusiX, IPU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllUChIBaTh €r0 MAaTEMaTHYeCKOe
BEIpQKEHHUE;

OOBSACHATH (PU3UYECKUE MPOLECCH U CBOMCTBA TEJl, B TOM YHCJE U B KOHTEKCTE
CUTyallull NPaKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa: BBIABIATH IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 2—3 JTOrMUECKUX I11aroB ¢ ONOpPOH Ha
2-3 W3y4YeHHBIX CBOWCTBA (UBNYECKUX SBICHUH, (PUINUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMHUPAIOIIMECSs HA CUCTEMY U3 2—3 ypaBHEHHIN),
UCIOJIB3YS 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHalM3a YCJIOBUS 3a/layy 3allUChIBaTh KPATKOE YCIOBUE, BBISBIISATH HEJOCTAIOIINE
WIM U30BITOYHBIE JJAHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IS
pellieHusi, MPOBOJUTH PACU€Thl M OLIEHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3Ha4YeHUs] PU3NUYECKON BEJIUUNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIN (PUINIECKUX
METO/IOB, MCHOJb3ysd OINHCAHME HCCJIENOBAHMS, BBIACIATH IPOBEPIEMOE
IPEIOI0KEHNE, OLICHUBATh MPABUIBLHOCTh MOPSJIKA MPOBEACHUS HCCIEI0BaHU,
JIeJ1aTh BBIBO/Ibl, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOAEHUN U OIBITOB;
IPOBOANTH OMBITHI N0 HAOTIOACHUIO (U3MUYECKUX SBICHUH WM (PU3UIECKUX
CBOMCTB TeJ (M3yueHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpAaHEHHsI YHEPIUH,
3aBHCUMOCTh IepHoja KoleOaHUN MPYKUHHOTO MasTHHUKAa OT Macchl Ipy3a Hu
KECTKOCTU NPYXKHUHBI W HE3aBUCHMOCTh OT aMIUIMTY/Abl MalbIX KOJEOaHUH,
NPSIMOJIMHEHOE paclpOCTpPAaHEHUE CBETAa, Pa3joKeHHe Oesloro cBeTa B CHEKTP,
U3YUYEHUE CBOMCTB HM300pa)K€HUs B IUIOCKOM 3€pKalle U CBOMICTB HM300paKe€HUs
npeaMeTa B coOMparoliei JTuH3e, HabI0IeHUE CIUIOUIHBIX U JINHEHYaThIX CIEKTPOB
U3IYy4YEHUs): CaMOCTOSATENbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUHOTrO Habopa
00OpyJI0BaHUs, OMHUCHIBaTh XOJ ONbITa M €ro pe3yabTarbl, (HOPMYIUPOBATH
BBIBO/IBI;

IPOBOAUTH MPHU HEOOXOIMMOCTH CEPHUIO MPSMBIX W3MEpPEHU, Onpeesis cpeaHee
3HaYCHHE H3MEpsAEeMON BeIU4MHBI ((POKyCHOE paccTOsiHHME cOOMparollei JIUH3BI),
000CHOBBIBAaTh BBIOOP CIIOC00a N3MEPEHUS (M3MEPUTENHHOTO MTPUOOPA);
IPOBOJUTH UCCIIEI0BAHNE 3aBUCUMOCTEN (PU3NYECKUX BETUUYHH C UCIIOIb30BAHUEM
OpsIMBIX M3MEPEHUN (3aBUCHMOCTH IyTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBUKEHMM O€3 HayallbHOM CKOpOCTH, Iepuoja KoieOaHWH MaTeMaTH4eCKOro
MasiTHUKa OT JAJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKECHHS CBETa OT yTiia MajeHHs U
yria M[OpeJoMIIeHHs OT yrila MaJeHus): IUIaHUPOBATh  UCCIEIOBAaHHUE,
CaMOCTOSITENILHO CcOOMpaTh YCTaHOBKY, (PUKCHUPOBATH PE3yIbTAThl IMOJIYYEHHOM
3aBHCUMOCTH (PU3MUECKUX BEJIMYUH B BUE TaOIUI] U TpaMKOB, J€I1aTh BBIBO/BI IO
pe3ysbTaTaM HCCIIeJIOBaHUS;



IPOBOJUTH KOCBEHHBbIE M3MEPEHHUsI (U3NYECKUX BEIMUUH (CpPelHss CKOPOCTb U
YCKOpPEHHE Tela MpU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOpPEHHE CBOOOJIHOTO
najieHusl, )KECTKOCTh NPYKUHBI, KOO PUITUEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa ¥ MOUIHOCThb, YacTOTa M NEPUOJ KOJEOAHU MaTEeMaTUYECKOTO U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUjla COOMpAIOIIeH JIMH3BI, paIiOaKTUBHBIN
GoH): TUIAHMPOBATH H3MEPEHHs, COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTaHOBKY M
BBINIOJIHATD U3MEPEHMUSI, CIEAYS MPEIII0KEHHON HHCTPYKIIMHU, BBIUUCISATH 3HAUECHUE
BEJIMYMHBl M AHAJU3UPOBATh IOJYYEHHBIE PE3yNbTaTbl C YUYETOM 3aJaHHOU
MIOrPELTHOCTHA U3MEPEHUN;

cOOJI0JIaTh MpaBUJIa TEXHUKH OE30MAaCHOCTH IMpu paboTre ¢ JabopaTOPHBIM
000py1I0BaHUEM;

pasnuyaTh OCHOBHBIE IPU3HAKHU M3YUYEHHBIX (PU3MUECKUX MOJIETIEH: MaTepruaabHas
TOYKa, a0COIIOTHO TBEPOE TEJIO, TOUYCHHBIA UCTOUYHUK CBETA, JIy4, TOHKAs JTUH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;
XapaKTepU30BaTh MPUHIMIBI JIEUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa HMX ONUCAaHUA (B TOM YHCJE: CHUIOMETP, NATUUKU
IIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOII,
doToamnmapaT, ONTUYECKHUE CBETOBOJbI, CHEKTPOCKOM, JO3UMETpP, Kamepa
Buibcona), ucmnosib3ysi 3HaHUSI O CBOMCTBAX (PU3UUECKUX SIBICHUM U HEOOXOAUMBIC
(du3nYecKre 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOUCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHX TPOILECCOB MpHU
pelIeHN y4eOHO-IPAKTUYECKUX 3a/ay, ONTUYECKUE CXEMbl I MOCTPOEHUS
M300paKE€HU B TUIOCKOM 3€pKajie U COOUparomieit JTMH3E,

MPUBOJNUTHh TPUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMEpax) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KU3HU I OOecredeHus
0e30MacHOCTU MpHU OOpallleHHHd ¢ NpUuOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUsI 370pOBbS U COONIOACHUS HOPM SKOJOTMYECKOrO IOBEACHHUS B
OKPY KalOIIEH Cpeae;

OCYUIECTBJISATh TMOUCK WH(pOpManuu Quznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIIUPYSI TOMCKOBBIN 3alpoOC, HAXOJIUTh MYTH ONPEICICHHUS
JIOCTOBEPHOCTH TOJIYYEHHOW HH(POpMAIlMM Ha OCHOBE HMEIOIIUXCA 3HAHUU U
JIOTIOJIHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPU  BBIMIOJIHEHUH YYEOHBIX 3aJaHUil  HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WHTepHeT, BianeTb NpUEMAMH KOHCHEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIMK U3 OHOM 3HAKOBOH CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PM3MUECKOTO COAEpKaHUs, MyOIudHO



IIPEACTABIATH PE3YJIbTAThl IPOCKTHOM WIM UCCIIEIOBATEIBCKOMN AEATENBHOCTH, IIPU
9TOM TPaMOTHO HCIIOJB30BaTh WM3Yy4YCHHBbIM IOHATUHWHBIA anmapar u3y4aeMoro
paznena (U3MKA M COMNPOBOXKAATH BBICTYIJIEHHME TMpPE3CHTAlMEe ¢ y4E€ToM
OCOOEHHOCTEN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (uudpoBbie)
n/n MPOrpaMMbl Bcero Kogl TPOJILHEBIC l'IpﬁaKanecmle oOpa3oBaTejibHbIE
padoThI padoTbI pecype
Pazgea 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPa
bu6mmorexa [JOK
- 2 0 0
11 Pusnka - HayKa 0 npupoze https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
12 Pu3HUCCKUE BEMUHEI 2 0 0 https://m.edsoo.1u/7f416194
. bubmuoreka [JOK
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 0 1 hitps-//m.cdsoo.rw/ 7416194
HWroro mo pasueny 6
Paspnen 2. IlepBoHayabHbIE CBEJACHHS 0 CTPOCHHHU BelllecTBa
bu6mmorexa [IOK
1 0 1
2.1 CrpocHue semectsa https://m.edsoo.1u/7f416194
29 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII ) 0 1 bu6mmoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperatHble COCTOSIHUSI BEIIECTBA hitps://m.edsoo.rw/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue e
Bbubmmoreka [JOK
3.1 Mexanueckoe ABIOKCHHE 3 0 ! https://m.edsoo.ru/7{416194
bubmuoreka [JOK
4 1
3.2 MHepuus, macca, n10THoCTs 0 https://m.edsoo.ru/7f416194
bu6mmorekxa [{OK
14 1 2
3.3 Crna. Bumer cun https://m.edsoo.ru/7f416194
Hroro no pasneny 21




Pasznea 4. /laBjienne TBEPABIX TeJl, )KUJAKOCTEH U ra3oB

41 [aBnenue. [lepenaua naBneHust TBEpAbIMU 3 | bubnnorexa [JOK
' TEJIAMU, )KUJAKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBnenue xukocTH > 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmoceproe rapieHme 6 ! https://m.edsoo.ru/7f416194
44 [lelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo0.1u/7f416194
Hroro no pasneny 21
Paszgea 5. Pabora u MOIIHOCTH. JHeprust
bu6mmoreka [JOK
>-1 PaGoTa n momHoCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
32 Hpoctere Mexanm3Mel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
>3 Mexanuueckas sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15




8 KUIACC

KoJsmn4yecTBo yacos DJIeKTPOHHbIE
Ne n/n HanMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
B NMPOrpamMmbIl Bcero Kontpoaeuviel - Ipaxtuieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
Pazgea 1. TensioBble siBJeHUst
N bubnuotexa [JOK
1.1 CtpocHuE U CBOMCTBA BEIIECTBA 7 0 0 hitps-//m.cdsoo.ru/ 74181 ce
bu6mmorexa [IOK
12 Temnossie mponeccer 21 1 > https://m.edsoo.ru/7f4181ce
HWroro 1o pazzeiny 28
Pa3zgea 2. diiekTpryeckre 1 MArHUTHbIE SIBJICHUSA
DnekTpruyeckue 3apsiabl. 3apsyKEHHBIE TENa U bubnmnoreka [JOK
2.1 . 7 0 1
HUX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [IOK
2.2 [TocTOSIHHBIN TEKTPUUYECKUI TOK 20 1 7 https:/m.cdsoo.ru/7f418 1 ce
bubnuoreka [JOK
2.3 MariuTHpic sB1eHHs 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
24 ONEKTPOMATHHTHAS HHAYKLW 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoJsmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (un¢posbie)
Ne i/
n/n BpOrPAMMEI Beero KOﬁHTpO.]ILHbIe l'lpﬁaKanecmae 0BpazoBaTeIbHbIe
padoThI padoTbI pecype
Pazgesn 1. Mexannyeckue siBJ1eHUs
11 MexaHudecKoe ABHKEHUE U CTIOCOOBI €ro 10 0 | bubmoreka [JOK
) OMUCAHUS https://m.edsoo.ru/7f41a4a6
. Bbubnuoreka [JOK
. 20 1 3
12 Bsaumopeictaue Ten https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
. 10 0 3
1.3 3axoue! coxpanenus https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue Koje0aHUsl U BOJTHBI
bu6mmoreka [IOK
. 7 0 3
21 Mexannucckne koeoanms https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
. . 8 1 3
2.2 Mexanuseckue BosmbL. 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen 3. DjeKTpoOMarHuTHoOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
DNIEeKTPOMarHuTHOE TMOJIe U bu6muoteka [IOK
3.1 6 0 2
3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeTOBbIE AIBJIEHUSI
bu6mmoreka [IOK
. 6 0 2
4.1 3aKOHBI PacIpoOCTPaHEHUsI CBETA hits://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. 6 0 3
4.2 JIuH3BI ¥ oNITUYECKHUE MPUOOPHI https:/m.edsoo.rw/7f41a4a6
4.3 PasjiokeHue OeIoro CBETa B CIIEKTP 3 0 2 bubaunoreka IIOK




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

Hroro no pazgeny 15
Pazgea S. KBaHToBbI€ SIBJICHUS
5.1 Hcnyckanue u norjionieHue cBeTa aToMOM 4 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.2 Ctpoenue aTOMHOTO sijipa 6 1 ngg;;fg;grouﬁf‘“%aé
53 SnepHbie peakuuu 7 I ngg;;?:gsigﬁ/liﬂlﬂﬁ
Hroro no paszneny 17
Pa3nes 6. IloBTopuTe1bH0-0000111a10 1M I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 ) bubmuoteka [IOK
' Kypca ¢u3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







INIOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoJsn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Tema vooka K 0 nugposbie
n/n yp Beero oi;{Tpom,Hme pﬁaKanecmle 0BPA0BATETbLHBIE
padoTbI padoThI pecype

1 ®dusuka — Hayka o npupoje. ABieHus
TIPUPOJIbI

2 dusznyeckue IBICHUS
dusnuecKkre BETMIUHBI U UX U3MEPCHUE
VYpok-uccnenosanue "M3mepenne

4 TeMIepaTypbl IIPU MTOMOITH KUJKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTyphl”

5 MeTtop1 HaydyHOTO NO3HaHUA. OnucaHue bu6nunorexa LIOK
(hU3UYECKUX SBJICHUHN C TOMOIIBI0 MOJIECH https://m.edsoo.ru/ff09f72a
VYpok-uccienoanue "[IpoBepka runoTesbl:

6 JATBHOCTh MOJETA IIaApUKa, MyIIEHHOTO 1
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIIE
BBICOTA IycKa"

7 Crpoenue BemiectBa. ONBITHI, TOKa3bIBAIOLIIE bu6nuoreka LIOK
JMCKPETHOE CTPOCHHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KeHUE YacTHIl BEIIECTBA bubmiorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoBanue «OMnbITH IO 1
HAOJIIOICHUIO TETUIOBOTO PACHIMPEHUS Ta30B)

10 ArperatHble COCTOSIHUSI BEIIECTBA
OCO0EHHOCTH arperaTHbIX COCTOSIHUNA BOJIBL.

11 O06001enue o pa3ﬂen «IlepBoHavaNbHEBIE Bubmiorexa LIOK

p Y p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIECTBA»
12 Mexanudeckoe IBmxeHue. PaBHoMepHOe U bu6mmoreka [JOK




HEpaBHOMEPHOE JABM)KEHUE

https://m.edsoo.ru/ff0a05¢c6

13 CkopocTthb. EAUHUIBI CKOPOCTH bubnorexa LIOK
p ) P https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHHU JBHUKCHUS Eubmorexa LIOK
Y p 5 https://m.edsoo.ru/ff0a0ac4
bubnunoreka LIOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN https-//m.edsoo.ru/f0a0c10
16 IInotHOCTH BemecTBa. PacueT Macchl bubmorexa [{OK
o0bema Teja Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OmnpeaeneHue
IJIOTHOCTH TBEPAOTO TEIIAY
18 Pemenne 3agau o teme "I1moTHOCTH bu6mmorexa [JOK
Bemecrna" https://m.edsoo.ru/ff0al23c¢
19 Cuiia KaK XapaKTEepUCTHKA B3aUMOICHUCTBUS
ten. Cuna ynpyrocTtu. 3akoH ['yka
JlaboparopHas pabota «3yueHue
20 3aBUCHUMOCTH pacTskeHHs (nedopMaiium)
NPY>KUHBI OT MPUIIOKEHHON CHITbI»
21 [[“IBnenue Tsrorenus. Cuia TKECTH
CBs3b MEXKy CHUJION TSYKECTH M MAaCcCOM Teda.
22 Bec tena PISIIJ_ICHI/IG 3aaa4 o teme "Cuna Bubmioreka LOK
" A https://m.edsoo.ru/ff0al1778
TSOKECTH
Cuiia TsKeCTH Ha APYTHX IJIaHeTaxX. bubnmnoreka [JOK
23
DU3NYECKUE XaPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bub6nunoreka LIOK
24 Msmepenue cui. Jlunavomerp https://m.edsoo.ru/ff0al8cc
bubnmnoreka LIOK
25 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0al 778
26 CnoxxeHue IByX CUJI, HAIPABJIECHHBIX 110 bubnmnorexa [JOK
OJIHOM IIpsiMoil. PaBHOACHMCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no teme "PaBHozeNcTBYIOIIAs




n

CHJI

Cuna tpeHus u €€ BuAbl. TpeHue B pupoae u

bu6mmoreka [JOK

28
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydeHnue
29 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHHS OT bubnmnorexa [JOK
CHJIBI TaBJIECHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIMNXCS] TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHue
pPaBHOAECHCTBYIOIIEN CHJIbI
Pemrenue 3amau mo remam: «Bec Tena»
’ bubnrorex K
31 «I"padmueckoe nzobpakeHne cuin, « CHIIb, h ttfsj-I / /r(r)1 ee d::)(])'lg JR0a1de0
«PaBHOAEHCTBYIONIAS CHII» — :
KontposnbHas paboTa no Temam:
3 «MexaHuueckoe ABWKEeHHEY, «Macca,
IUIOTHOCTBY, «Bec Temay, «'padudeckoe
n300pakeHne CHID», « CHIIBD)
33 JaBnenue. CriocoObl yMEHbIICHUS U bubmuorexa [JOK
YBEJIMYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bu6muoreka [IOK
0T 00BbEMa, TeMIIepaTyphbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus: TBEPABIMU TEIAMMU, bub6nunoreka LIOK
SKUIKOCTSIMH U rasaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bu6muoreka [IOK
JICICTBUEM CHUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBnenue B bubnuoreka [JOK
YKUJKOCTH U Taze. 3akoH [lackamnsy https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coobmarommmecst Cocyabl
ot YA https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuit mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBOM )XKUAKOCTHBIA HACOC




A1 ATMocdepa 3emMiu 1 IPUYHHBI €€ bu6mmoreka [JOK
CYILIECTBOBAHU https://m.edsoo.ru/ff0a2b5a
bubmunoteka LIOK
42 B A
€C BO3/IXa. ATMOC(EPHOC aBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro napiaeHus. OnpIt Bu6muoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bu6muoreka [JOK
BBICOTHI HaJl YPOBHEM MOPSsI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepous. ATMochepHoe JaBieHue bubnuoreka [IOK
Ha pa3JIMYHBIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE XKUIKOCTH U T'a3a HA IOTPYKEHHOE bu6mmoreka [JOK
B HUX TeJIO. ApXHUMeEIoBa cujia https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
48 BLITaJII)KHBEIO 51?1 CHJIbI eFIIDCTzl[s FOLIEH Ha bubmorexa TIOK
n > A yiom https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPYKEHHOE B JKHUJIKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Teja B bu6mmoreka [IOK
BOJIE OT 00BbEMA MOTPYIKEHHOHN B KHUIAKOCTh https://m.edsoo.ru/ff0a3514
YACTH TeJIay
bubnunoreka LIOK
>0 Tlnasanme Ten https://m.edsoo.ru/ff0a3a96
JlaGopartopHas pabota "KoHcTpynupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U
onpeJeraeHue e€ rpy30n01bEMHOCTH"
Pewenue 3amau no remam: «IlnaBanue cynos.
52 Bos XOHJ‘IEfliElHI/IC» «JlaBeHue TBE le](ﬂTen Bubmorexa LTOK
I[y N ’ pA ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEN U Ta30B»
53 KonTponbHas pabota no teme «JlaBienue

TBECPIABIX TCII, )I(I/I}IKOCTGﬁ " 1ra3soB»




but6mmoreka [IOK

54 Mexanunyeckas pabora
p https://m.edsoo.ru/ff0a3{82
bu6mmoreka [JOK
55 Momnocts. EquHUIEI MOIITHOCTH https-//m.c dso<])lm 0382
56 VYpok-uccnenoBanue "Pacuér MoiHoOCTH, 1
pa3BUBAaEMOM NMPHU MOBEME MO JIECTHHIIE"
57 [IpocTsie Mexanu3msl. Peryar. PaBHOBecue
CHWJI Ha pbluare
Prrdaru B TexHuKe, OBITY U TIPUPOJIE.
58 JlaGopaTtopHas a6’0Ta «}E/Iccninlz)BaHHe 0.5 Bubmmorexa OK
paTopHai p ' https://m.edsoo.ru/ff0a478e
YCJIOBHI pAaBHOBECHSI pblyara
59 Pemenue 3a7au 1o Teme «Y cioBus bu6mmoreka [IOK
PaBHOBECHS pblUaray https://m.edsoo.ru/ff0a48a6
Koaddurment nmonesnoro aercTeus
60 MmexaHusma. Jlaboparopnas padota 0.5
«3mepenue KI1J] HaKTOHHOM MIIOCKOCTH
61 Pemenue 3amau mo reme "PaboTa, MOITHOCT®, bubmuorexa [{OK
KIIA" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprus. Kunernueckas u bu6muoreka [JOK
62
TMOTEHIIUAJIbHAS] SHEPTHUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs] MEXaHUYECKON IHEPTUH Eubmiorexa LOK
P p https://m edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 10 TEME
"DKCepUMEHTAILHOE OIPEEICHHE
64 W3MEHEHUSI KUHETUYECKON ¥ MOTEHIIMAIBHON 1
SHEPTUHU MPU CKATHIBAHUM TEJa TI0 HAKIOHHOU
IIJIOCKOCTH"
65 KonTtponbHas padora o teme «Pabora u
MOIIHOCTb. DHEPIHUsD»
66 PesepsHblii ypok. Pabota ¢ Tekctamu 1o teme bu6muoreka [JOK

"MexaHudeckoe aBrKeHue"

https://m.edsoo.ru/ff0adee6




67 PesepsHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bu6mmoreka [JOK
" JlaBneHue TBEPABIX TeJI, KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepsHblit ypok. Pabota ¢ Tekctamu 1o teme
68 " n 1
Pa6oTa. MontHocTh. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoJsnyecTBo yacos DJIeKTPOHHBbIE
Ne Tema vooka K n uugposbie
n/n yp Beero OGHTPOJILHble pﬁaKanecmle 0BPA0BATETBLHBIE
padoThI padoTbI pecype
OCHOBHBIE TIOJIOKCHHST MOJICKYJISIPHO-
. bu6muoreka [IOK
1 KHMHETUYECKON TEOPUU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aToOMOB U MOJIEKYJT
3 Monenu TBEPAOTO, )KUAKOTO U ra3000pa3zHOro bubmuoreka [IOK
COCTOSIHHM BENIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPOTO, JKUJIKOTO H
4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha
OCHOBE MOJIO)KEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
bubnuorex K
5 Kpucrannnueckue u amop¢Hble Tena omaoteka IO
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTbD. bu6mmoreka [IOK
I1oBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530)
bubmuoreka [IOK
7 TermoBoe pacuiMpeHue U coxaTue 1
https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBsi3b TEMIIEPATypPHI CO
CKOPOCTBIO TEMJIOBOTO JIBM>KEHHS YACTHII
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs bubnmnoreka [JOK
BHYTPEHHEHN YHEPruu https://m.edsoo.ru/ff0a5c60
bubnmnorexka HOK
10 Bupasl Terionepenaun 1
https://m.edsoo.ru/ff0a6412
Ypoxk-konpepenuus "[IpakTuueckoe
N bubnmoreka [JOK
11 HCIOJIL30BAaHNE TEIUIOBLIX CBOMCTB BENIECTB U 1 1

MaTepHaJioB B LEJAX dHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0




12 KonnuectBo Temnorsl. Y aenpHast bubmoreka [JOK
TEIJIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeH#ue TerioBoro 6ananca. TermioooMeH bubnuoreka [JOK
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccnenoBanue
14 SIBHeIfI/HI TIG):HJIO(I))GMCHB_ npu CMEHJI/IBaHI/II/I bubmorexa TIOK
o Ny P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiueil BObI
Pacuyer koinuecTBa TEmIOTH, HEOOXOAUMOTO
15 JUISl HAarpEBaHMsI TeJla U BBIACIISIEMOT0 UM MpU
OXJIKICHUHI
16 JlaboparopHas pabota "Onpenenenue bubnmnoreka [JOK
YAEJIbHOU TEIJIOEMKOCTH BelecTBa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJIbHas TerioTa bu6muoreka [IOK
CTOpaHMUs https://m.edsoo.ru/ff0a7b5a
[1naBieHue u oTBepAECBaHNE
18 KPHUCTAJUIMYECKUX 221 VY nenbHas TemnoTa bubmnorexa LIOK
p ) https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHas pabora "OnpezneneHue bu6mmoreka [JOK
YACJIBHOW TEIJIOTHI TUTABJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHJEHCAIINS. bu6nuorexa IIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas temnora
71 napooOpa3oBaHus U KOHJIEHCAIIUH. bubnuoreka IIOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUSI OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO TABJICHHUSI
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "Onpenenenne ngochenLI:{oﬁ I]lﬂa)KiOCTI/I bubmorexa LOK
P " https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemenue 3amau Ha onpeseeHne BIaXKHOCTH
BO3JIyXa
24 [TpuHIMTIBI paOOTHI TEIIOBBIX ABUTATENCH.




[TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CropaHus

75 KII] TermoBoro nBuratens. TeminoBbie but6mmoreka [{JOK
JIBUTATEJIM M 3aIIUTA OKPYKAIOIIEH CpeJIbl https://m.edsoo.ru/ff0a7c7¢c

26 3aKOH COXpaHEHHMS U MPEBPAILCHUS YHEPTUU B
TEIJIOBBIX MPOIIECCaxX
[TonroroBka K KOHTPOJIBHOU PabOTE MO TeMe

27 "TemioBbie HBJ‘IeHI/I}I) I/IBMeHeI:;II/Ie arperaTHbIX buGnnorexa LIOK

. o P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIECTBA
KonTponbnas pabora mo Teme "TemmoBsie
28 SIBJ'IeIfI/I}I I/I3Mel:)HeHI/Ie arperaTHbIX COCTOSIHUI bubmorexa LIOK
',, P https://m.edsoo.ru/ff0a86ae
BEI[ECTBA

29 OnekTpuzanus Ten. [[Ba pojia 31eKTpUIECKUX
3apsiioB

30 Ypoxk-uccienopanue "DiaeKTpusamus Tei
MHAYKIMEW U IPU CONPUKOCHOBEHUH"

31 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH bu6mmoreka [{IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh

32 JIIEK pI/ItIecxoro o IT I/II)HHI/IH Bubnorexa HOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UINH HJICKTPUUECKUX MO
33 Hocurenu anexkTpuyeckux 3apsaoB.
DnieMeHTapHbIH 3apsia. CTpoeHHe aToMa

34 [TpOBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pewienue 3a1a4 Ha IpUMEHEHUE CBOMCTB bu6mmoreka [IOK
DJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DIIEKTPUISCKUH TOK, YCIOBHUS €T0

36 c IuecIT)BOBaHHH I/ICT(})]‘-IHI/IKI/I JIIEKTPUUECKOTO bubmiorexa LIOK

Y ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUA SJIEKTPUYECKOTO TOKA but6mmoreka [JOK




https://m.edsoo.ru/ff0a96b2

VYpoxk-uccienosanue "JlelictBue

38 AJIEKTPUYECKOTO I10JIsI HA IPOBOJAHUKH U 1
JIADJICKTPUKH"

39 DNEKTPUUYECKUN TOK B METAIUIAX, JKUJKOCTSIX bu6mmoreka [IOK
U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1eb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlabopaTopHas pabota 05 bubnmoreka [JOK
"U3mepenne u peryJImpoBaHne CHUJIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BonbTmerp.

42 Jlabo 1ZlTo Has a601;)a "U3mepenue u P 0.5 bubmorexa TIOK

patopHas p P ' https://m.edsoo.ru/ff0a9¢14

peryaupoBaHue HANIPSHKCHUS

43 ConpoTuBiieHUE MPOBOJHUKA. Y AEITBHOE bubnmnorexa [HOK
COINPOTHUBIICHUE BENECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

44 AIIEKTPUYECKOTO CONPOTUBIICHUS TPOBOAHHUKA | bubnmnorexa [JOK
OT €ro JUIMHBI, INIOIIAaH IIOIIEPEYHOTO https://m.edsoo.ru/ff0aa738
CE€YEHHMs U Marepuasa”

45 3aBUCHMOCTb CUJIbI TOKA OT HAIPSKEHMUS. bubnmnoreka [JOK
3akoH OMa i ydacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlaGopatopHas pabota "HccnenoBanue

46 3aBUCHUMOCTH CHJIbI TOKA, UIYIIETO Yepes | bubnuorexa [JOK
pE3UCTOP, OT COIPOTHUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs1 Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaslieIbHOE
COCJIMHEHHS] IPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka mpasuiia

48 CJI0’KEHHUS HANPSKEHUH Mpu 1 bubnmnoreka [JOK
IIOCJIENOBATEIbHOM COCIUHEHUN IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopon”

49 JlaGopaTtopHnas pabota "IIpoBepka mpaBuia 1 bubmuorexa [JOK




JUI CHJIBI TOKA IIPU HapaljIeIbHOM
COEJIMHEHUH PEe3UCTOpOB"

https://m.edsoo.ru/ff0aadle

50 Pemenue 3anau Ha npumeHeHue 3akoHa OMa bubmuoreka [IOK
JUISL Pa3InYHOr0 COEIUHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bu6nuoreka [IOK
3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHnas padota "Onpenencaue padboThI 1 bubnuorexa [JOK
Y MOITHOCTH 3JIEKTPUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DIEKTPUUYECKHE LIEMTHU U MIOTPEOUTETH
53 DJIEKT pnqecmﬁ 31:{6 THHU B 6II)DIT Kopotkoe Bubmuorexa LIOK
P P y- fop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
54 "JrekTpuueckue 3apsabl. 3apsLKEHHbBIE Tena U bu6muoreka [IOK
uXx B3aumonencTus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUIECKUHN TOK"
Konrtponbnas padora o Teme
55 "DnekTpuuecKue 3apsbl. 3apsHKEHHbIE Tena U bubnmoreka [JOK
X B3aumoaeucTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 ITocTossHHBIE MAaTHUTEL, UX B3aNMOJICHCTBHE
57 VYpoxk-uccnenosanue "N3yuenue nonei 1 bu6muoreka [JOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruaurtHoe mojie. MarauTHoe nonie 3eMId | bubnuoreka [JOK
€ro 3Ha4YeHHUE IS KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmbIT DpcTena. MaruutHoe nose
59 DJIEKT Hﬂecxzolro TOoKa MaraurHoe nose brbmrorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KAaTYIIKA C TOKOM
[IpuMeHeHne 2IIEKTPOMArHUTOB B TEXHHUKE.
60 ﬂ£6o aTopHas a6TopTa "N3yueHue qeHUCTBUA 0.5 Brbmrorexa LIOK
patopriaz p Y " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsS Ha TPOBOJIHUK C TOKOM
61 DJIEKTPOABUTATENb MOCTOSHHOTO TOKA. but6mmoreka [IOK




Hcnonp3oBaHue 3JIEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOHUCTBAX U HA TPAHCIIOPTE.
JlaGopaTtophnas pabora "KoHcTpyrpoBanue u
n3y4eHue paboThl NIeKTpoaBUraTesns'

https://m.edsoo.ru/ff0ac86¢

Onpitel @apanes. 3aKOH NEKTPOMarHUTHOM

62 1
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 AIIEKTPUYECKON IHEPTUU. DIIEKTPOCTAHLIUU Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
64 [TonroroBka Kk KOHTPOJILHOU paboOTe MO TEMe 1
"DJIEKTPUUECKUE U MATHUTHBIC SIBJICHUS"
65 Konrtponsnas padora no Teme 1 bubmuoreka [IOK
"DeKTpUYECKHNE U MAarHUTHBIE SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. PabGoTa ¢ Tekctamu 1o Teme 1 bubnmnoreka [JOK
"TernoBbie SBICHUS" https://m.edsoo.ru/ff0acc5e
67 PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnuoreka IIOK
"I[loCcTOSIHHBIN ANEKTPUYECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Teme 1

"MaruuTtHbie aBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooka K n uudposbie
n/n yp Beero OﬁﬂTpo.lIbeIe pﬁaKanecxne 0BPA0BATETbHBIE
padoThI padoTbI pecypebi
1 Mexanundeckoe aBuxeHue. MaTtepuanbHas 1
TOYKA
) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubnuoreka [JOK
MEXaHUYECKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPSAMONTMHENHOE IBUKEHUE 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpeaHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsimonmHETHOE PABHOYCKOPEHHOE 1 bu6mmoreka [IOK
JIBHOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. [ paduk 1
CKOPOCTH
JlabopaTtopHas pabota "Onpenenenue
bubmmotex K
7 YCKOPEHHUS TeJla MPU PAaBHOYCKOPEHHOM 1 1 h m?; / /I(I)l : d::)cl)lg Jf0adb18
JIBIDKEHUH 10 HAKJIOHHOM IIOCKOCTH" — -
8 CobOoauoe manenue tei1. OnbiTel [aaumes 1
PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH.
N bubnuoreka [IOK
9 [Tepnon u yactora obpamenus. Jlunelinas u 1
yFJfOBaI:I CKOpOCTH . https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpeMUTENbHOE YCKOPEHHE 1
N but6mmoreka [JOK
11 ITepssorii 3akoH HetoToHA. BekTop chitb 1
p p https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHozelicTByromas 1 bubnuoreka IIOK

CHJIa

https://m.edsoo.ru/ff0ae72a




but6mmoreka [JOK

13 Tpertnii 3akoH HproToHa. Cyneprno3unus Cui https://m.edsoo.ru/f0ae982
14 Pemenue 3aga4 Ha NPUMEHEHUE 3AKOHOB bu6muoreka [IOK
HsrotoHna https://m.edsoo.ru/ff0aebbc
bubmmoreka [JOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JIaGoparopHas pabota «OnpeneneHne bubmuoreka LIOK
JKECTKOCTH NPYKUHBD) https://m.edsoo.ru/ff0ace28
but6mmoreka [JOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cumna TpeHUsD bubnmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparophas pabota "Onpenenenue bu6mmoreka [{JOK
kod(durmenTa TpeHus CKOIbKeHHUs" https://m.edsoo.ru/ff0af8be
71 Pemenue 3amau mo teme "3akoHbl HeroToHA. bubnunoreka [IOK
Cuiia ynpyroctu. Cuia TpeHust"” https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6muoreka [IOK
TATOTCHHS. Y CKOPEHHE CBOOOHOTO ITaJICHUS https://m.edsoo.ru/ff0af044
Ypok-koHbepenius "IBukeHne Ten BOKPYyT
23 rpaBuTalinoHHoro neHTpa (ConHevHas
cucrema). ['amaktuku"
24 Pemenue 3agau nmo reme "Cuna TSKECTH U bubmuoreka [JOK
3aKOH BCEMUPHOIO TAroreHus" https://m.edsoo.ru/ff0af5f8
[IepBas kocmuueckas ckopocts. HeBecomocTs bubnuoreka IIOK
25
U IIEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue mMaTepualbHOW TOUKHU.
AOcomoTHO TBEpIOE Tesio. PaBHOBecHe bu6muoteka [IOK
26 R o
TBEPIOrO TeJIa C 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaleHUs
27 MowmeHnT cuinsl. LleHTp TsKecTH




Pemrenue 3agad mo reMe "MOMEHT CHUIIBL.

bubmmorexa [JOK

28 [lenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe MO TEMe
29 "MﬂexaHI/Iqecxoe BI/FI)}KCHI/Ie E13)3aI/IM0 elicTBHe bubmaorexa LIOK
" A ' A https://m.edsoo.ru/ff0b0408
TEJ
30 Konrponsnas padora no Teme "MexaHuueckoe bubnuoreka [IOK
nBrkeHne. Bzaumopeiicteue ten" https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. UMmynbc cuibl. 3aKoH
31 COX ZHGHI/ISI YMII nb}c]a Ynpyroe u Heynpyroe bubmorexa TIOK
P . Y - 1Py yrupy https://m.edsoo.ru/ff0b07fa
B3aMMOJICIICTBHE
3 Pemenue 3amau no reme "3akoH coxpaHeHUs bubnmnoreka [JOK
uMmmyJbca'" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE ABIKEHHE B
MPUPOJIEC M TEXHUKE"
bubmmorexa [JOK
34 Mexanuueckasi paboTa ¥ MOIIHOCTb https-//m.edsoo.ru/f0b0as4
35 PaGota cuibl TsKECTH, CUITBI YIPYTOCTH U bubnmnoreka [JOK
CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JIaboparopHas pabora «Onpenenenne paboThI
36 CUJIbI TPEHUS TIPU PABHOMEPHOM JBUKEHHUH
TE€Ja M0 TOPU30HTAILHON OBEPXHOCTHY
37 Cas13b Hepruu u padoTsl. [loTeHanbHas
SHEPTust
33 Kunernueckas sueprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaboparopHas pabota «3ydyeHue 3akoHa bubnmnoreka [JOK
COXpaHEHUS YHEPIUM» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoE NBHKEHHUE B €TO bubnuoteka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue Konebanus. BeiHyxIeHHBIE bubnunoreka [IOK




KoJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20{0

43

MareMaTnuecKkuil U NPy KUHHBIN MAsITHUKH

44

VYpok-uccrnenoBanue «3aBUCUMOCTh NIEPHOJIA
Kos1e0aHui OT )KECTKOCTHU MPY>KUHBI U MaCChI
rpy3a»

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

45

[IpeBpaieHne SHEPTUN IPU MEXAHHUECKUX
KOJIeOaHUIX

46

JlaboparopHas pabota «Onpenenenue
9acTOTHI U TIeproJa KoJaeOaHHi PY>KUHHOTO
MasITHUKa»

but6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTopHas padota «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KojebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT MAacChl TPy3a»

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

48

Mexannueckue BoaHEL. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
TOTIEPEYHBIE BOJHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepeHus "MexaHndecKue BOJTHBI B
TBEPIOM Tese. CelicMuiecKre BOTHBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pEe30HaHC

53

Ypok-koHpepeHus "YIpTpa3ByK u
nH(}pa3ByK B IPUPOJIEC U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"3akoHbI COXpaHeHus1. MexaHnueckue
Kosie0aHusl U BOJIHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KontponbHas paboTa mo Teme "3aKoHbI
coxpaHeHus. MexaHudeckue KoleOanus u
BOJIHBI"




56 DIIEKTPOMAarHuTHOE I0J€. DIEKTPOMArHUTHBIE bubnmnoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koHpepennus "llkana
58 3JIp€KT OME(I?‘HII)/ITHLIX BOJIH. Vcnonb3oBaHue Enbmaorexa IOK
p ) N " https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBSI3U
Vpoxk-uccienonanue "M3yuenue cBONCTB
59 3JIp€KT OMarHUTHBIX BOJIHyC TTOMOIIBIO Enbmrorexa IOK
p " https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TenedoHa
60 Pemienue 3agad Ha onpeieeHne 4acToOThl U
JUTMHBI 3JIEKTPOMATrHUTHON BOJIHBI
61 DnekTpoMarHuTHas nmpupoja ceeta. CKOpocThb bu6muoreka [IOK
cBeTa. BoHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. lIpamonuueitnoe
62 acIpoCTpaHCHHE CBIG)Ta 3atmenus CoJiHIIA U Bubmorexa ITOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
JIyHb1
3aKkoH oTpaxeHus cBeTa. 3epkaia. Pemenue
63 3a71a4 Harr)l MMCHCHHUE 3a1<01fa OTpaKCHUS Bubmorexa IIOK
p P https://m.edsoo.ru/ff0b38c4
CBeTa
64 IIpenomiieHne cBeTa. 3aKOH MPEITOMIICHHUS bu6mmoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKCHUE CBETA.
65 I/ICHOJ'IL30BZH1;/IC HOJ‘IH(;[EZ) BHYTPEHHETO bubmmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c¢
OTPaKEHUS B ONTHYECKUX CBETOBOAAX
JlabopaTtopHas pabora "HccnenoBanue
66 3aBUCUMOCTH yTJjia NPeTOMIIEHUS] CBETOBOTO
Jy4a OT yIJjia MaJeHus Ha rpaHule "Bo31yX-
cTexso""
Ypok-koHpepennus "Micnons3oBaHue
67 ITOJIHOTO BHYTPEHHETO OTPaKCHUSI:

CBCTOBOAbI, OIITUKOBOJIOKOHHAA CBSI3D"




but6mmoreka [JOK

68 JIunzbel. OnTHYeCKas cuja JIMH3BI https://m.edsoo.ru/f0b3f2c
69 [TocTpoenue n300paxeHuit B TMH3aX buGmaorexa LIOK
P p https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpeznenenue
70 ¢box I(:HEFI())H ;CICJTOﬂ;I/I;I Hr(l)ll)ITIII/IqﬂeciIgﬁ CHUJIbI buGnnorexa LIOK
y P, " https://m.edsoo.ru/ff0b4206
COOMpAOIICH JTHH3BI
71 Ypok-koHpepeHnus "OnTu4ecKkre TMH30BbIC bubnuorexa [JOK
npubops!” https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmorexa TIOK
- 9P https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "Jledpexts 3penus. Kak
COXPAHHUTB 3peHue"
Pasnoxxenue 6enoro csera B crieKTp. OMbITHI
74 Hrrotona. CroxeHue crekt aJII)HIfIJX BETOB bubnnorexa LIOK
) p I ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JIaGoparophas pabota "OnbITH 10
75 Pa3IoKEeHHUIO OEJIOT0 CBETa B CIIEKTP U bu6muoreka [JOK
BOCIIPUATHIO 1IBETA NPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0JIEHUY Yepe3 1[BETOBbIE GUILTPHI"
76 Ypok-npakTukyM "BoJIHOBBIE CBOWCTBA CBETA!
nucnepcusi, nHTepdepennus u audpakmus”
77 Omnsitel Pe3epdopaa u miianetapHas MoeIb bu6mmoreka [{JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
79 Hcnyckanue v MOMIONIEHUE CBETa aTOMOM. bubnuoreka [JOK
KBantsl. JIuHeiuaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
20 VYpok-nipaktukym "Habnronenue criekTpoB bubnmoreka [JOK
UCIycKanus'" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUILI Bubmnorexa HOK

https://m.edsoo.ru/ff0c1672




but6mmoreka [JOK

82 Crpoenue atomHoro sjapa. Hyknonnas moaenb
p Apa. by ! https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHble npeBpanienus. M3oronsl buGmaorexa LIOK
pespalll ’ https://m.edsoo.ru/ff0clal4
Pewrenue 3anau no reme: "PanuoakTuBHbIC bu6mmoreka [{JOK
84 "
NpeBpALICHUS https://m.edsoo.ru/ff0c1b4a
85 [Tepuon momypacmnana
26 Ypok-koH(pepeHnus "PaguoakTuBHbIE bubnuorexa [JOK
W3JIyYCHHS B PUPOJE, MEUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
’7 SAnepHble peakunu. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsiA0BOr0 M MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
DHeprus CBA3u aTOMHBIX sifiep. CBsI3b MacChl U bubnuorexa [JOK
88
SHEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pemrenne 3amad no reme "fAnepueie peakuun"
Peakuuu cunresa u nenenusd saep. lctounnku bu6muoreka [IOK
90 N
sHepruu CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenus "SAnepHast sSHepreTuka.
91 JIeficTBHS paJuOAKTUBHBIX U3JyYCHUH Ha
YKUBbIE OpraHU3Mbl"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO Teme
9 "DJIEeKTPOMAarHUTHOE TIOJIE. bu6muoreka [IOK
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbhas pabota no teme
93 "DJIeKTpOMarHUTHOE MOJIE.
DneKTpoMarHuTHbIC BOJIHBI. KBaHTOBBIE
SIBJICHUS"
[ToBTOpenue, 0606menue. Jlaboparopusie bubnmoreka [JOK
94 " y " :
paboTsl o Kypcey "B3anmoneiictBue ten https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6obmenue. Pemenue bubnuorexa [JOK

PACUCTHBIX U KaUCCTBCHHLIX 3a/1a4 110 TCMC

https://m.edsoo.ru/ff0c2572




"TemnoBsie npouecch”

[ToBTOpenue, o6obmenue. Pemenne

but6mmoreka [JOK

1
96 }‘)acquHHx u Ka‘-IeCTBeHHBIXv?'a,Z[a‘-I 10 TEME https://m.cdsoo.r/fc2a22
KIIJI TenioBBIX ABUTaTEICH
[ToBTOpenue, 06o6meHue. Pemenue
97 pac]iTeTII){L}II:(/I 1/1’ Ka‘-IeCI’]l:IBé{II:HBIX 312;[:2 10 TEME 1 bubmiorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
KII]] snexTpoycTaHOBOK
[ToBTOpenue, 06061menue. Jlaboparopubie bubnmoreka [JOK
98 " 1 1
paboTsI 1o Kypcy "CBETOBBIC SBICHUS https://m.edsoo.ru/ff0c2¢52
99 [ToBTrOopenue, 0600menue. Pabora ¢ Tekctamu 1 bu6mumoreka [IOK
110 TeMe "3aKOHbI COXpaHEHUs B MEXaHHUKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu | bubnmnoreka [JOK
o teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bu6nuoreka IIOK
1o TeMe "CBeTOBbIC sIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1
o teme "KBanrtoBas u sinepHas puzmka
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




YYEBHO-METOJNYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Gusuka, 7 knacc/ [lepeimkun A.B., O011eCTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO «31aTeNnbCTBO «DK3aMEH
» Gusuka, 8 knacc/ [lepeimkun A.B., O61IECTBO ¢ OTpaHUUEHHOM OTBETCTBEHHOCThIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiieHne»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O0111ecTBO ¢ orpaHiYe€HHON OTBETCTBEHHOCTHIO «J[PODAY;

AxrmmmonepHoe o0mectBo «M3aarenbctBo «IIpocBemenner

METOAUYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.

2. IlporpamMbl ocHOBHOTO 00111eT0 00pasoBanus. duszuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepreimkun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBHUH C BRIOpAHHBIM

y4eOHUKOM:



4. Iepsikun A.B. ®usuka. 7 knacc. YueOHUK 151 001eo0pa3oBaTebHbIX yupexaeanii . M.:JIpoda. 2011

5. Jlykammk B.U. CoopHuk Bonpocos u 3a1au no ¢usuke. 7-9 k1. — M.: [Ipocsemenne, 2010. —192c.

8 KJIIACC

1. Pabouas nporpamma. @usuka. 7 — 9xinaccel: yueOHO-MeToaAndecKoro nmocoous /coct. TuxonosaE.H. — 2-¢
u3a.,crepeoturt. —M.: Ipoda,2013. — 398,(2)

2. [Iporpammel ocHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. PaGouas nmporpamma o ¢usuke. 7 kmacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBHH C

BBIOpAHHBIM YUYEOHUKOM:

4. Ieperkun A.B. ®uzuka. 7 knacc. YueOHUK 151 0011eo0pa3oBaTebHBIX yupexaeauit . M.:JIpoda. 2011

5. Jlykammk B.U. CoopHuk Bonpocos u 3a1au no ¢usuke. 7-9 k1. — M.: [Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE paboThL. —5-¢ u3nanue,- M.MJIEKCA,

2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. Jlaboparopusie padbotel. KonTponbasie 3aaanus. —Caparos:Jluneit, 2014.



8. «KonTponbpHO-u3Mepurenbubie MmaTepuainsl. ®usuka. 7 kmace/Coct. H.W. 3opun. — 2-e u3z.,mepepad. — M.:BAKO,
2013.

9. Mapon A.E. ®usuka. 7 knace: yueoOHo-meToanueckoe nocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®usuka-8xi 2017 M. dpoda

11.H.B. ®unonosua Metoauueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTtosiTesbHbIE U KOHTPOJIbHBIE PaboThI-§ Kiacc 2017 M. JIpoda

13.B.B. lllaxmatosa ,O.P. llledep Jduarnoctuueckue pabotsl -8 kinacc 2016 M. IIpoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopauk Borpocos u 3amgad 2015 M. Jlpoda

9 KIIACC

1. PaGouas mporpamma. @usnka. 7 — 9ximaccel: yaeOHO-MeTogudeckoro mocodus /coct. TuxonosaE. H. — 2-¢
usn.,crepeotunt. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammbl ocHOBHOTO 00111eT0 00pazoBanus. Guszuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepoimikun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUU C BBIOPAHHBIM



y4eOHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. YueOHuk 11st 06meoOpa3zoBaTenbHbIX yupexaenuit . M.:[poda. 2011

5. Jlykamuk B.M. CoopHHK BONPOCOB U 3aja4 1o ¢pusuke. 7-9 k. — M.: Ilpocsemienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIHLHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA,
2013.

7. Acraxoa T.B. ®usuka. 7 knacc. Jlabopatopusie padotsl. KonTponbshbie 3aganus. —Caparos:Jluneii, 2014.

8. «KonTponbpHO-u3Mepurenbubie MmaTepuainsl. ®usuka. 7 kmace/Coct. H.U. 3opun. — 2-e u3z.,mepepad. — M.:BAKO,
2013.

9. Mapon A.E. ®usuka. 7 knace: yueoOHo-meToanueckoe nocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

KoHTposnbHbBIE U caMOoCTOsTeIbHBIE pa00THI 0 (pu3uke. 9 kiacc: k yueOnuky A.B. Ilepeimkuna, E.M. I'ytHuk «®usmuka 9
kiace» / O.U. I'pomueBa. — M.: U3znatenscTBO «OK3ameny, 2014.
Tectsl o puzuke. 9 kiace: k yueonuky A.B. Ilepsimikuna, E.M. T'ytHuk «®uzuka

9 knaccy / O.U. I'pomueBa. — M.: M3naTenscTtBo «OK3amen», 2010,



®dusuka. 9 knace. TemaTndeckue TecToBbIe 3aganus 1 noarorosku k [ MA. / aBt.- coct.: M.B. boiinenko, O.H.
Mupomkuna. — Apocnasib: OO0 «Akagemus pazButus», 2014.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

7 KITIACC

. bubnoreka — Bcé o npeamety «dusukay. — Pexxum nocryna: http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Equnas xomtekmus mudpoBbIx oOpa3oBaTeIbHBIX pecypcoB. — Pesxxum moctyma: http://school- collection.edu.ru

4. HTepecHble MaTepralibl K ypokaMm (PU3UKH M0 TeMaM; TECTHI TI0 TeMaM; HarJIsAHbIe TTOCOOUs K ypokaM. — Pexxum
nocryna: http://class-fizika.narod.ru

5. Lmdposeie oOpazoBaTenbHbIC pecypchl. — Pesxkum goctyma: http:// www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 0 (usuke. — Pexxum nocryna: http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bc€ mo npeamery «dusnkay. — Pexxum goctymna: http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru



3. Enunas xomieknus nudpoBbix 00pa3oBaTesibHBIX pecypcoB. — Pexxum gocryna: http://school- collection.edu.ru

4. laTepecHble MaTepualibl K ypoKkaM (DU3UKH 110 TEMaM; TECTHI 110 TEMaM; HaTJISITHbIE TTOCOOUS K ypokam. — Pexum

nocryna: http://class-fizika.narod.ru

5. ludpossie o6pazoBaTenbHbIC pecypchl. — Pexum goctyna: http://www.openclass.ru

6. DnexkTpoHHBIE YyueOHUKH 110 dusuke. — Pesxxum nocryna: http://www.fizika.ru

9 KIIACC



1. BuneoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enunas xomtekius mudpoBeIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum noctyma: http://school- collection.edu.ru

3. I/IHTCpCCHBIC MaTCpUuaJibl K YPOKaM (I)I/ISI/IKI/I 10 TCMaM, TCCThI 110 TCMaM, HAal'JIAAHbIC ITOCOOHS K YPOKaM. — Pexum

nocryna: http://class-fizika.narod.ru

4. Iludposrie 0OpazoBaTenbHbIE pecypchl. — PexxuMm noctyna: http:// www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

6.uctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpsIThIi Ki1acc. CeTeBoe 00pa3zoBaTeIbLHOE COOOIECTBO.

http://www.openclass.ru/node/109715



7. Enunas komtekiys nudpoBbIX 00pa3oBaTelbHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/
8. MenepanbHbIN IIEHTP HHOOPMAIIMOHHO-00pa30BaTebHBIX pecypcoB. http://www.fcior.edu.ru/

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

10. I'azeta «1 cenTs0ps» maTepuansl o pusuke. http://archive.1september.ru/fiz

11. Auumarnuu pusnueckux o0bekToB. http://physics.nad.ru/

12. ’KuBas pusuka: oOydaromniast nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

[NognncaHo undpoBom NOANUCHIO:

OCI/I rIOBa M. Ocmnosa M. C,

’ Nata: 2025.12.08 13:03:06 +03'00°
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