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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no (u3uke Ha ypOBHE OCHOBHOI'O 00IIEero oOpa3oBaHHs COCTaBIICHA
Ha OCHOBE MOJIOKEHUW M TPEOOBAHMI K pE3ysbTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBarenbHO nporpaMmsbl, npeactabieHHbIx B PI'OC 00O, a takxke ¢
yuéTtoM (enepanbHoi pabouelt nmporpaMmbl BocniuTanusi U KoHueniuu npenogaBaHust
yueOHoro npeameta «Dusukay.

CopepxaHue nmporpamMMbl 10  (U3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAYUYHON T'PaMOTHOCTH OOYYAIOUIUXCS U OPTaHU3alMI0 U3YUYEHUS (PUBHKU
Ha JIeSATEILHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS BO3MOXKHOCTHU
yueOHOoro mnpeaMera B peanusanuu TpedoBanuit OI'OC OOO k miIaHUpPyEMBIM
JUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYYEHUs, a TaKKe MEKIPEIMETHBIC
CBSI3M ECTECTBEHHO-HAYUYHBIX YY€OHBIX IMPEIMETOB HAa YpPOBHE OCHOBHOTO OOILIEro
oOpa3zoBaHus.

[Iporpamma mo gu3uke ycTaHaBIMBAET paclipejielieHne Y4eOHOro maTepuaia 1o
rogaM oOyuyeHusi (1o KiaccaMm), TMpeiaraeT MPUMEPHYIO I[OCJIEI0BATEIbHOCTD
U3YUYCHHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJICP)KAHUS U y4ETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma 1o ¢usuke paspaboTaHa C IEJIbIO OKa3aHUSI METOJIUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uznka SBISETCS CHUCTEMOOOPA3YIOIMIUM MJI €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, TIOCKOJIbKY (PH3MYecKre 3aKOHBI JIeKAaT B OCHOBE MPOIIECCOB U SIBICHHIA,
U3y4aeMbIX XUMHEH, OMOoJIoruel, acTpoHOMHEH W ¢u3udeckor reorpadueit, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAyUHYIO KapTUHY MHUpa, NPEIOCTaBIsIET HaubOojee SCHBbIC
oOpasubl MPUMEHEHUSI HAay4HOI'0 METOJla TO3HAaHMs, TO €CTh Crnoco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 raaBHBIX 3a7a9 (U3UYECKOTO0 0Opa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHHs COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcs.

Nzyuyenune ¢usukyn Ha 6a30BOM YpPOBHE MPEJIIOJIATaeT OBIAJECHUE CIIECIYIOUTUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTb:

HAy4YHO OOBSICHATD SBIICHHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIe0BaHUS;

MHTEPNPETUPOBATH JAHHBIC U MCIIOJIb30BAaTh HAYYHBIE JOKA3aTEJIbCTBA IS TIOJTYYECHUS
BBIBOJIOB.

Henw nzydyenus Gpusuku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OMPECICHBI
B Konmenmuu mnpemnogaBanus ydeOHOro mpeamera «®Pusmka» B 00pa30BaTEIBHBIX
OpraHu3aLusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oO1ieo0pa3oBareyibHble  MpOrpaMMbl,  YTBEpKIAEHHOM  pemiennem  Komeruu
MunucrtepctBa npocenienus Poccuiickoit @eaepanuu (mpoTokoa oT 3 aekadops 2019
r. Ne TIK-4BH).

Meau uzyyenuss pusuMKU:



NpUOOpETeHHE MHTEpeca W CTPEMIICHHsS OOydaloIIMXCi K HAyYHOMY H3YUYEHHUIO
MPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJA€ TO3HaHUs U (OpMUpOBaHUE
HCCIIEIOBATEIHLCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa M3yuyeHHsS OCHOB CTPOECHUS
Marepuu U PyHIaMeHTaIbHBIX 3aKOHOB (DPM3UKH;
dbopmupoBaHue NPEACTaBICHUNA O poJM (PU3UKHU IS PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;
pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymed npodeccruoHaaIbHON
NeSATeNTbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JajdbHEUIIEeMYy OOYYEHUIO B 3TOM
HaIPaBJICHUH.
JlocTrkeHue 3TUX 1iesed nporpaMmMbl 1Mo (pU3MKe Ha ypOBHE OCHOBHOTO OOILEro
oOpa3oBaHus 00ecrieunBaeTCsl pelIEHUEM CIeAYIOUIMX 3a4a4:
npuoOpeTeHne 3HAaHUM O JHCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TETIJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
npuoOpeTeHne yMEHUM ONHUChIBAaTh W OOBSICHATh (U3WUECKUE SBJICHUA C
UCITIOJIb30BAaHUEM TTOJTYUYCHHBIX 3HAHHM;
OCBOCHHE METOJIOB pEIICHUS MPOCTEHIINX PacyYETHBIX 3a/ady C HCIOJIb30BAHUEM
buznuecknx Mojeel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ay;
pa3BUTHE yMEHHM HaOMIOAaTh MPHUPOJHBIE SBICHUS U BBIIOJHATH  OMBITHI,
nabopaTopHble pabOThl M JKCIEPUMEHTAJbHBIE HCCIEAOBAHHUS C HCIOJIb30BaHUEM
U3MEpUTETBHBIX TPUOOPOB;
ocBoeHHE MPUEMOB paboThl ¢ HHPOpManueld (HU3UIECKOTO COJEp KaHMs, BKIIIOYas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (HU3MKH, aHAIU3 U KPUTUYECKOE
OIlcHUBaHHUE WH(OPMAIINH;
3HAKOMCTBO cO cpepamu mpodeccroHaIbHON AeATebHOCTH, CBI3aHHBIMU C (DU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMH Ha TOCTHXKCHUSIX (PU3NYECKON HAyKH.
Ha wusyuenue ¢Qusuku (0a30BbIi YpOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBonutTcs 238 vacoB: B 7 kjacce — 68 yacoB (2 Waca B HeJen0), B 8
KJ1acce — 68 4acoB (2 yaca B Henento), B 9 kiacce — 102 vaca (3 yaca B HEJENIO).

[Ipennaraemspiii B mporpamme 1o ¢GU3HKE MepedeHb JabopaTopHBIX pPaboT u
OTIBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YYHTENb JeNlaeT BBIOOP MPOBEICHUS
nabopaTopHBIX paboOT © ONBITOB C YYETOM HMHIWBHUAYAJIbHBIX OCOOCHHOCTEH
OoOydJarommxcs, CIUCKa SKCIEPUMEHTATBHBIX 3aJaHuil, TMpeiaraeéMbplXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMEHa 10 (U3HKeE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOILEr0 MHUPA.

®usuka — Hayka O npupoxae. SBienus npupoasl. DUBUYECKUE SABJICHUS:
MEXaHUYECKUE, TEIUIOBBIC, DIICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Ouznyeckue BenuuuHbl. M3mepenune (Qusmyeckux BenuuunH. Puznyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cuicTeMa €1IMHUL.

Kak ¢wusuka wu  1pyrue  eCTeCTBEHHbIE HAyKU  H3Yy4YalOT  MIPHUPOLY.
EcTtecTBeHHO-HAY4YHBII METO/ MO3HAHUS: HAOII0AeHUE, TOCTAHOBKA HAYYHOI'O BOIIPOCa,
BBIJIBMOKEHHE  THUIOTE3, OKCIEPUMEHT IO TMPOBEpPKE THUIMOTE3, OOBICHEHUE
HabmonaemMoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

MexaHnnyeckue, TeIIOBbIC, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusnyeckue MpuOOPhLl M Tpoleaypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U ITUGPOBHIM
npruOOpoOM.

Jlabopamopnuie padbomot u onvimot.

Onpenenenue 1EHbI IETICHUS IIKaJIbl U3MEPUTETHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenne 06bE€Ma KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenne Ttemneparypsl IpU IOMOIIM JKUJAKOCTHOIO TEpMOMETpa MU JaTyuKa
TEMIIEPATYPBI.

IIpoBenenue wucciaenoBaHUs MO NPOBEPKE THUIIOTE3Bl: JAJIBHOCTH NOJIETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJeHHUSI 0 CTPOCHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mepbl. ONbIThI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILECTBA.

JIBr>keHne yactul —BemiecTBa. (CBsi3b  CKOPOCTHM  JBIJKEHHMSI YacTUIl C
TeMrieparypoii. bpoyHoBckoe nBmwxkeHue, auddy3us. BzaumopaeicTBue dYacTHIl
BEIIECTBA: MPUTSXKEHUE U OTTAJIKHBAaHUE.

ArperaTHbI€ COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEW WM TBEPIBIX
(kpuctaminyeckux) Tel. B3auMoCBsSI3b MeEXIy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M WX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

JHemoncmpayuu.

HaGnronenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddyzum.
HaGntonenue siBieHui, OOBACHSIOUUXCS MPUTSHKEHUEM WM OTTAJIKUBAaHUEM YacTHIL
BEILIECTBA.
Jlabopamopnuie padbomot u onvimeot.
Ouenka 1uaMeTpa aToMa METOJIOM PsIIOB (C UCIOJIb30BaHUEM (poTorpaduii).



OnbIThI 10 HAOIOICHUIO TETJIOBOT'O PACIIUPEHUS Ta30B.
OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYIISIPHOTO TTPUTSKEHUS.

Paznen 3. JIBukenune u B3anMoaeiicTBUe TeJl.

Mexannyeckoe JBH)KEHHE. PaBHOMEpHOE W  HEPABHOMEPHOE JIBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MHpPU HEPABHOMEPHOM JBHXEHHH. Pacuér nytu u
BPEMEHU JIBUKECHUSI.

SBrneHne WHEPIMU. 3aKOH WHEpUMHU. B3aumoaeicTBue Tell Kak MNpUYMHA
W3MEHEHHUS CKOPOCTH JABMXKEHUA Tell. Macca Kak Mepa MHEPTHOCTH Tena. [InoTHoCTh
BemecTBa. CBs3b MJIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €MHUIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTUKa B3auMmozencTBus Tea. Cuiia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuibl ¢ MOMOLIBIO IHMHAMOMETpA. SIBIIEHME TATOTEHUS U CUJIa TSKECTH.
Cuna TskecTM Ha JApyrux IuiadHetax. Bec tema. HeBecomocts. CnokeHue cuil,
HaIlpaBJIECHHBIX MO OAHOW mnpsiMol. PaBHoxaeicTByromas cwi. Cuna tpeHusa. TpeHue
CKOJIb)KEHUS U TpeHUE MOoKosi. TpeHue B MPUPOJIC U TEXHUKE.

Jemoncmpayuu.

HaGmroneHre MexaHu4eCcKoro JIBUKEHUS Tea.

N3mepenune cKopocTH MPSIMOJIMHENHOTO ABUKCHUS.
HaGmronenue siBieHust HTHEPIUU.

HaGnronenne u3mMeHeHus: CKOPOCTH MPHU B3aUMOJIEHCTBUU Te.
CpaBHeHuE Macc Mo B3aUMOJIEUCTBUIO TEI.

CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJHOMN MPSMOM.

Jlabopamopnuie padbomot u onvimot.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABMKEHHS (IIapuKa B KUAKOCTH, MOJEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

Onpenenenue cpeaHel CKOPOCTH CKOJBKEHHS Opycka WM MIapHKa M0 HAKIOHHOU
IJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

OneITHI, TEMOHCTPHUPYIONIME 3aBHUCHUMOCTh PacTsHKeHHS (JedopManuu) TPYKUHBI OT
MIPUIIOKEHHOU CHUJIBI.

OnbIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJILKEHHUSI OT Beca Tella U
XapakTepa CONPUKACAIOIIMXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBILICHHMS W YBEIWYEHUs JaBieHusA. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a OoT 00bEéMa, Temneparypsl. [lepenada naBnenust TBEPABIMU
TeJaMHu, JKUJIKOCTSIMU M Ta3zaMu. 3akoH Ilackans. IlHeBMaTHuyeckue MaIlIUHBI.
3aBUCUMOCTh JIaBJICHUSl KUJIKOCTU OT DNIyOMHBI. ['HapocTaTudeckuii mnapamokc.
Coobmiatouuecs cocypl. [ 'uapaBiuyeckue MeXaHu3Mbl.

Atmocepa 3emsnn u armochepHoe JgapieHue. I[IpuunMHBI CyIECTBOBaHUSA
Bo3aymHOM obOonouku 3emiu. Omnbit  Toppuuermnu. HW3mepenue armocdepHOro
JaBlieHUs. 3aBUCHUMOCTh aTMOC(EpPHOro JaBlICHHs] OT BBICOTHI HaJl YPOBHEM MODS.
[TpubGops! 1151 u3MepeHus: aTMOC(HEpPHOro AaBICHUSI.



JlelicTBUE >KUIKOCTM M Ta3a Ha MOIPYyKEHHOE B HHUX Teo. BblTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIABJICHHUS T'a3a OT TEMIIEPATYPHI.

ITepenava naBneHus KUJIKOCTHIO U Fa30M.

Coobmiatonuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMA TMOTPYKEHHOM dYacTH Tela U
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIIEH CUJIBI BECY BEITECHEHHOM KUJIKOCTH.

VYcinoBue 1uiaBaHus TeEN: IJIABAHUE WJIM TOTPYXKEHHE TE€l B 3aBUCHUMOCTH OT
COOTHOIIIEHUS TJIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE€ OT 00bEMa MOTPYKEHHOU B KUIKOCTh
YacTHU TeJa.

OnpeneneHue BBITAUIKABAIONIEH CHIbIL, JACHCTBYIOUIEH HaA TEJO, MOrpYyKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOLIECH HA TEJIO B KUIKOCTH,
OT MaccChl TeJa.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, AEHCTBYIOIIECH Ha
TEJNO B XKUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUJIKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHHUE JIOJKM U OIPEICIICHUE €€
rPy30II0JbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. JDHEpPrusi.

Mexannueckast pabota. MOIIIHOCTS.

[IpocThie MeXaHU3MBI: phIvar, 0J0K, HAKJIOHHAS TJIOCKOCTh. [IpaBuiio paBHOBeCHS
peiuara. I[IpumeHeHne mNpaBuiia paBHOBECUS pbluara K OJIOKY. «30JI0TOE MPABUIO»
mexanuku. KI1J] mpocteix Mexannu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass  sHeprus. KuHernueckas W = NOTEHUHAIbHAs  DHEPTUS.
[IpeBpalieHne OIHOTO BUJAa MEXAHUYECKOW 3HEPruM B JIPYyrod. 3aKOH COXpaHEHHUs
SHEPrUU B MEXaHUKE.

JHemoncmpayuu.

[Iprmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeol.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIJKEHUU Tella IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

HccnenoBanne yclioBUi paBHOBECHS pblyara.

N3mepenne KII/] Hak1OHHOM ITOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIHUU.



8 KJIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA.
Macca u pasmepbl atoMOB MU MOJEKYJ. OINBITHI, MOATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPIOTO, JKUAKOIO UM ra3o00pa3HOr0  COCTOSSHUM — BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsICHEHHME CBOMCTB Ta3oB, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUW MOJEKYISPHO--KUHETUYECKOM TEOPHHU.
CmaunBaHue U KanWUISIpHBIE sIBICHUA. TemI0oBOe paCUIMpEHHE U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEILUIOBOTO JIBUKEHHS YACTHII.
Buytpennsisi sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEpPruu: Terionepeaadya u
coBeplieHue paboTel. Buawsl Temonepenaud: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KommaecTtBo TermnoTel. YaenabHas TEIUIOEMKOCTh BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHUE TemuioBoro OanaHca. [lmaBieHue W OTBEplEBaHUC
KPUCTAJUTMYECKUX BEIIECTB. YJenbHas Terora IiaBieHus. I[lapooOpa3oBaHue u
koHgeHcanus. Mcmapenue. Kumenwe. VYaenbHas TemioTra mapooOpa3oBaHMUS.
3aBUCUMOCTH TEMIIEPATyPhl KUIIEHUS OT aTMOC(EPHOTo JTaBICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIuBa. Y AeIbHas TEIUIOTa CTOpPaHMUS.

[Tpunnumne padoTsl TeroBsix aurareneit KI1/ termmoBoro npurarens. TeruioBsie
JIBUTATEJIM U 3alUTa OKPYXKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO IBUKEHUS.
Ha6monenune nuddysun.
HaGmroneHne siBjeHUNM CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.
HaGmroeHne TermioBoro pacmmpeHus Tel.
N3meneHne naBieHus ra3a Mpyu U3MEHEHHH 00bEéMa M HAarPEBAaHUU WJTH OXJIAXKICHUU.
IIpaBusna u3MepeHus: TeMIepaTyphl.
Bunpr Terionepenaun.
OxJtaxkJieHre Ipy COBEPILICHUH PaOOTHI.
HarpeBanwne npu coBepiieHnH paboThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEINIOEMKOCTEHN pa3IMUHbBIX BEIIECTB.
HaGmroneHne KureHus.
Hab6mro1eHre mocTosTHCTBA TEMITEPATyPhl MPH TIABJICHHH.
Mopenn TEIJIOBEIX ABUTATEIIEH.
Jlabopamopnuie padbomot u onvimot.
OnpITH 110 0OHAPYKEHUIO TEUCTBUS CHUIT MOJICKYJISIPHOTO MPUTSIKEHHUS.
OMBITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM MIIH caxapa.
OnpITH 110 HAOIIOACHUIO TETVIOBOTO PACIIUPECHUS Ta30B, KUJIKOCTEH U TBEPABIX TEII.
Ornpenenenue JaBieHUs BO3yXa B OaJUIOHE HITTPUIIA.



OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb JIaBJIEHUs BO3AyXa OT €ro oObéMa H
HarpeBaHus WIN OXJIAXKICHUS.

[IpoBepka rumore3bl JHUHEHHON 3aBUCUMOCTU JJIMHBI CTOJOHMKA JKUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmtonenrne m3aMeHeHuss BHYTPEHHEH SHEPruu Teja B pe3yjbTare TeIvionepenayu u
pabOTHI BHEIITHUX CHIL.

UccnenoBanue siBjeHUs TEIIO0OMEHA MTPU CMEIIMBAHUU XOJIOAHOMW U Topsiueid BOJIBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW TMpU TEIIOOOMEHE ¢
HarpeTbiM METAJUTMYECKUM LIUIUHIPOM.

Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue mpoiiecca UCIapeHus.

Ornpenenenne OTHOCUTENIBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHONW TETUIOTHI MUIABJICHHUS JbJA.

Paznen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tel. JIBa poaa dIEKTpUYECKHMX 3apsjoB. BzauMmojeicTBue
3apsiKEHHBIX Ted. 3akoH KyrnoHa (3aBUCMMOCTH CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX
TEJl OT BEJIMUMHBI 3aPSAI0B U PACCTOSHUSI MEXKY TEIaMu).

OnekTpuueckoe noje. Hanpsok€HHOCTh  anekTpuueckoro mons. [lpuHnun
CYIEPIIO3ULIMU IEKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »snekTpuyeckux 3apsioB. ODJIEMEHTApHBIA SJIEKTPUYECKUN 3aps.
Crpoenue aroma. IIpoBOAHMKHM M JUANEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsja.

DNEKTpUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS 3JEKTPUUYECKOr0 ToKa. McTouHuKM
INOCTOSIHHOTO TOKa. JIeHCTBUA DIIEKTPUYECKOTO TOKAa (TEIIOBOE, XWMHYECKOE,
MAarHMTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. DiekTpudyeckoe HanpsokeHue. ConpoTUBIECHUE
IPOBOJIHUKA. YJIEIbHOE CONPOTHBJIEHUE BemlecTBa. 3akoH Oma sl ydacTKa LIEemu.
[TocnenoBaTenpHOE U MApaLIENbHOE COEAUHEHNE IPOBOIHUKOB.

PaGora w MomHOCTH dJEeKTpUuYeckoro Toka. 3akoH Jlxoyns—Jlenna.
DNEKTpUYECKUE IMEeNH W TOTPEOUTENN 3JIEKTPUUYECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

IToctossHHBIE MarHuThl. B3aumopaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHOE
nosje. MarauTHoe moJjie 3eMJIM U €ro 3HaueHHe s KU3HM Ha 3emuie. OmnbIT DpcTena.
MarauTHoe moJie 3JIEKTPUYECKOro ToKa. [IpruMeHeHue 3JIeKTpOMarHuTOB B TEXHHKE.
JleficTBrie MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM. DJEKTPOABUTATENb MOCTOSIHHOTO
Toka. Mcnosb30BaHHWE BIEKTPOJABUIaTeNe B TEXHUYECKHX YCTPOMCTBAX W Ha
TPaHCHIIOPTE.

OnbiTel @apajnes. SBneHue >3IEKTpOMarHUTHOM wuHAYKUMHU. [IpaBuno JleHua.
OnektporeHepatop. CrocoObl MOAYydeHUS AICKTPUUECKONW IHEPTUU. IJIEKTPOCTAHIINH
Ha BO30OHOBJIIEMbIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aius Tedl.



JIBa pojia 3NEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS MHIYKIIHUSL.
3aKOH COXpPaHEHUS JICKTPUUECKUX 3apsIIO0B.
[TpoBOIHUKH U AUPIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUM JEKTPUYECKOTO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.
JIeHcTBUA 3IIEKTPUYECKOTO TOKA.
DIIEKTPUUYECKUN TOK B JKHIKOCTH.
["a30BbIl pa3psia.
N3Mepenune cuiibl TOka aMIepMeTpPOM.
N3Mepenne 31eKTpUYeCKOro HanpsiKEHUsI BOJIbTMETPOM.
PeoctaTt u MarasuH conpoOTUBJICHHUII.
B3anmopelicTBue MOCTOSIHHBIX MAarHUTOB.
MoenupoBaHue HEBO3MOKHOCTHU pa3eICHUS MTOII0COB MarHuTa.
MoenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.
MarauTHoe 1oJje ToKa. DJIEKTPOMArHuT.
JleficTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUTaTENb MOCTOSSHHOTO TOKA.
HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW HHIYKIUU.
OnbiTel @apajes.
3aBUCHMOCTh HANPABJIEHUS UHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHHSI.
DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.
OnbITHI IO HAOTIOZCHUIO AICKTPU3ALUU TEJI MHAYKIIMEH U MPU COMPUKOCHOBEHHUHU.
HccnenoBanne neCTBUS SJIEKTPUUECKOTO OIS HA TPOBOJIHUKHU U JUAJIEKTPUKH.
COopka 1 mpoBepKa paboThI IMEKTPUIECKOMN IIEMU TTOCTOSHHOTO TOKA.
N3Mmepenue u perynupoBaHue CUIIbI TOKA.
N3Mepenne u perynmpoBaHue HAIIPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEpe3 PE3UCTOP, OT CONMPOTUBIICHUS
PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.
OnbITel,  JEMOHCTPUPYIOUIME  3aBUCUMOCTb  BJEKTPUUECKOTO  COMPOTHUBIICHUS
MPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAA1 MTONEPEYHOr0 CEUYECHHS U MaTepHUaa.
[IpoBepka mpaBuia ClI0KEHU HANPSIKEHUM ITPU MTOCIE0BATEIIbHOM COECUHEHUN JBYX
PE3UCTOPOB.
ITIpoBepka npasuia IJs1 CHIIbI TOKA IIPYU MApAJIETbHOM COCAUHEHUHN PE3UCTOPOB.
Omnpenenenue padoThI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UcTop.
Ornpenenenne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha
HEW.
Onpenenenue KIIJI narpeBarens.



NccenenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

W3yyeHne MAarHUTHOTO TOJdSl TOCTOSIHHBIX MArHUTOB TMpPU HX OOBEIMHEHHH U
pa3lIeICHNM.

HccnenoBanue nercTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aUMOJICUCTBUS KAaTYIIKA C TOKOM H
MarHuTa OT CHJIbl TOKA M HaIIPABJIEHUS TOKA B KATYLIKE.

N3yueHne neicTBUS MarHUTHOTO IOJISI HA IPOBOJTHHUK C TOKOM.

KoHcTpynpoBanue u n3ydenue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI 351eKTpoABUTaTeIbHOM YCTAHOBKH.

OnpITEl IO MCCIEAOBAHUIO SIBIICHUS DJIEKTPOMAarHUTHOW WHAYKLUWH: HUCCIEAOBAaHUE
WU3MEHEHN 3HAYEHUS U HANPABJICHUS NHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

MexaHnnueckoe  nBWKeHue. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCHUTEIBLHOCTh ~ MEXaHWYECKOrO0  JIBUXKEHHS. PaBHOMEpHOE  MNPSAMOJMHEHHOE
nBrxkenue. HepaBHomepHOoe mnpsiMoiuHEHOe JBMxkeHue. CpenHsis M MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

Yckopenue. PaBHoyckopeHHOe MpsMoInHeHoe nBkeHrne. CBOOOAHOE MajICHUE.
Omnprtel ["anunes.

PaBHOMepHOE nBUWXKEHHE MO OKpyx)HOCTH. [lepron u wyactora oOpalieHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

IlepBbiii 3akoH Hptotona. Btopou 3akoH HpetoTona. Tpernit 3akoH HrroToHa.
[TpuHUHMI CyNIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuJla TPEHUS CKOJBXKEHHUS, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH ¥ 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHUE CBOOOTHOTO TAJICHUSI.
JIBrxkenne mianeT Bokpyr Comnna. [lepBas kocMuueckas ckopoctb. HeBecoMocTh u
[IEPETPY3KHU.

PaBHOoBecne MarepuanbHOM TOUKH. AOcomoTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3MeHenwe wummynbca. MMmnynbec cuiibl. 3aKOH COXpaHEHUs
UMIyJibCca. PEakTHBHOE IBUKEHHUE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cuill TSKECTH, YNPYrOCTH, TPEHUS.
CBsi3b  sHepruum u  paOotbl. lloTeHiManbHas »HEpPrust Tena, TMOJHATOrO Hal
MIOBEPXHOCTBHIO 3eMiM. lloTeHnManpHass >HEprus cxkaTtoul npyXxuHbl. KuHernueckas
sHeprud. TeopemMa O KHHETMYECKOM SHEPrUU. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

HalGmtoneHrne MexaHUu4ecKoro ABUKEHUS TeJla OTHOCUTEIBHO PAa3HbIX TEJl OTCUETA.
CpaBHeHME NyTEHW M TPACKTOPUUA JBHKEHHS OJHOTO M TOrO K€ Tela OTHOCUTEIBHO
PA3HBIX TEJI OTCYETA.



N3Mepenmne CKopoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHUS.

UccnenoBanne npu3HaKOB PaBHOYCKOPEHHOT'O ABUKECHUS.

HaGntoneHue nBuKeHUS Tela M0 OKPY>KHOCTH.

HalGmronenrne MexaHU4YeCKUX SBICHUM, TPOUCXOAIIUX B cucTeMe otcuéra «Tenexkay
1pu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTEJILHO KaOuHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHHUS TEIA OT MACCHI TeJla U JECUCTBYIOIIEH HA HETO CUJIBI.
HaGmtoneHue paBeHCTBa CHUIT ITPU B3aUMOJICHCTBUU TE.

N3MeHnenune Beca Tenia npu yCKOPEHHOM JABHKCHUMU.

IIepenaya umiynbca Ipu B3aUMOJEHUCTBUU TEIL.

[IpeobpazoBaHus HEPTUU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJibca Mpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmtoeHre peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTUM TPU CBOOOTHOM TaJICHUH.

CoxpaHeHue MEXaHUYECKON SHEPTrUU MPU ABUKEHUU TeJa MO T1EUCTBUEM MPYKHUHBI.

Jlabopamopnuie padbomot u onvimot.

KonctpyupoBanue TpakTa sl pa3rOHa W JAJbHEUIIEro PaBHOMEPHOTO JBHKEHHS
IapuKa Uiu TEJIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBIJKEHUS IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpEHHMsl Tejla IMPU PABHOYCKOPEHHOM JBUKEHUU IO HAKIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBH)KEHUM O€3
HA4YJIbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €cliv MPYU PAaBHOYCKOPEHHOM JIBKEHUHU 0€3 Ha4aJIbHON CKOPOCTH
IIyTH OTHOCSTCS KaK psAJ HEUYETHBIX YHCEI, TO COOTBETCTBYIOIIHUE IPOMEXKYTKH
BPEMEHU OJMHAKOBBI.

HcciienoBanne 3aBUCHUMOCTH CHWJIBI TPEHHUS CKOJIBXEHHS OT CHJIbl HOPMAaJbHOTO
JABJICHUSL.

Omnpenenenne kodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Onpenenenne pabOTBl CUIBI TPEHHWST TPH PABHOMEPHOM JIBIDKCHHHM Tejla TI0
TOPU30HTAIIBHOM MTOBEPXHOCTH.

Onpenenenue padOTHl CUJIBI YHOPYTOCTH MNpU MOABEME TIpy3a C HMCHOJIB30BAHHEM
HETOJBUKHOTO U MOJIBH>)KHOTO OJIOKOB.

N3ydenune 3aKk0Ha COXPAHEHHUS IHEPTUU.

Pazgen 9. Mexanuuyeckue Koj1e0aHUs U BOJHBI.

KonebarenpHoe naBuxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUMN: MEpUO,
4acToTa, aMIUIATyJa. MaremaTudecKkuii W TOPYKUHHBIA MaATHUKU. [IpeBpamienue
SHEPIUM NpH KOJIeOATEIHBHOM JIBUKCHUU.

3aryxatomue kosnebanusi. BoiHyxkaeHHble konebanusa. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBA ME€XaHWYECKUX BOJIH. [IpomosibHbIE M TONEepedHble BOJHBL JiMHA



BOJIHBI U CKOpPOCThb €€ pacmpoCTpaHeHUs. MexaHWdecKue BOJIHBI B TBEPAOM TelIE,
CEMCMUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbIcOTa TOHA. OTpaxeHue 3Byka. HMHpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

Ha6monenue konebaHuil Tes Moj AeMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
Hab6monenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmroneHne BEIHYKIEHHBIX KOJIeOaHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MTONEPEYHBIX BOJIH (Ha MOJACIIH).

HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

Jlabopamopnuie padomut u onvimot.

OrnpeneneHue 4acToThl U Nepruoja KojaebaHnii MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl U Nepruoa KojaebaHu Npy>KMHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH Tepuoa KoJIeOaHWM TMOJBEIIEHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanne 3aBUCUMOCTH Tepuoa KoJieOaHUN MPYKUHHOTO MAasSTHHKAa OT MacChl
rpysa.

[IpoBepka HE3aBUCHMOCTH TepHOJa KoJIeOaHWW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpUOo/Ia KoJIeOaHUN NPy KUHHOTO MasTHUKA
OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus: CBOOOTHOTO MaICHHUS.

Pazznen 10. DiieKkTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJIE. DIIEKTPOMAarHUTHbBIE BOJIHBL. CaoiicTBa
ANEKTpOMarHuTHbIX BoJH. [llkanma 3yeKTpoMarHUTHBIX BOJIH. Vcmosb3oBaHME
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DnekTpoMarHutHas npupoja cseta. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOVICTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

N3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass monenp cera. Mcrounuku cBera. I[IpsamMonmHENHOE pacrnpoCTpaHEHUE
ceera. 3armeHus Connua u Jlynsl. Otpaxkenue cBeta. Ilmockoe 3epkano. 3akoH
OTPAXXEHUS CBETA.

[Ipenomnenue cBeTa. 3akoH mnpesiomyieHus cBeta. [[ojiHOe BHYTpEHHEE OTpaKeHUE
cBeTa. Mcrnonp30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyueid B nuH3e. Ontuueckas cucrema oroamnmnapara, MUKPOCKOIA U
Tesieckona. ['na3 kak onrtuyeckas cucteMa. ban3opyKocTh U TaIbHO30PKOCTb.



Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHA. ClOMXKEHUE CIEKTpaIbHbIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.

IIpsAMonHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[TonyueHnne n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue caera.

Onruyeckuii CBETOBO/.

Xoa myueit B cobuparoleil JuH3e.

XO0J 1y4er B pacCEeUBAIOLLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunnun neicTBus gortoarnmapara, MUKPOCKOIIA U T€IECKOTIA.
Mopnens rnasa.

Pasnosxxenne 6e5oro cBeTa B CIIEKTP.

[TomyueHnue 6eoro cBeTa MpH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTIJIa OTPAXKEHHUSI CBETOBOTO Jiyda OT YyIJja MaJIeHusl.
N3yueHne xapakTepUCTHK U300paKeHHS TIPEAMETA B IJIOCKOM 3€pKaJe.

HccnenoBanne 3aBUCMMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO JIyda OT yrja MaJieHHs Ha
TPAHULE «BO3TYX—CTEKIIOM.

[Tonyyenune n3o00paxeHui ¢ TOMOIIBI0 COOUPAIOIIEH JTUH3HI.

Omnpenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKOM CUITBI COOMPATOIIEH JTNH3HI.
OnbITHI IO Pa3OKEHHIO OEJIOTO CBETa B CIIEKTP.

OnpITHl MO BOCHPHATHIO IIBETA MPEIAMETOB NPU WX HAOIIOACHUU Yepe3 I[BETOBBIC
(bUITBTPHI.

Pa3znen 12. KBaHTOBbBIE SIBJICHHS.

OnpiTel  Pezepdopna m mmaHerapHas Mojaelnb atoma. Mogens aroma bopa.
Hcnyckanue n nornomeHne ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PannoaktuBHOCTE. Ab(ha-, 6eTa- u ramma-uznydenus. CTpoeHHe aTOMHOTO sIpa.
Hyxnonnast mogenb atomHoro sapa. M3oronsl. PagnoaktuBHble ipeBpamenusd. [lepuos
MoJypacnaja aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHBl COXPAHEHUS 3apsSJ0BOTO U MAacCOBOTO YHUCEIN.
DHeprus CBsi3M aTOMHBIX sijiep. CBsi3b Macchl U 3Hepruu. Peakunu cuHTe3a U AeieHUs
anep. Ucrounuku sueprun ColiHIIa U 3BE3].

Snepnas »sHepretuka. JIeMCTBUA pAaAMOAKTUBHBIX W3JYYEHHUHW HA JKUBBIC
OpraHu3MBl.

Jemoncmpayuu.

CnekTpsl U31y4eHUs U TOTJIOCHUS.
CnekTpsl pa3Iu4HbIX Ia30B.

CnekTp Bomopoa.

Hab6mtonenue TpekoB B kamepe BuiibcoHa.
PaboTta cuéTurka HOHU3UPYIOIHUX U3TYUECHH.



Peructpauus u3nydeHus: IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamophuie padomot u onvimot.
HaGmroneHre CIuIOMHBIX U IMHEWYAThIX CIEKTPOB U3TyUEHUS.
HccnenoBanne TPEeKOB: M3MEPEHUE DSHEPIUU YacCTUIBl MO TOPMO3HOMY NyTH (MO
dotorpadusm).
N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHHO--0000IIAIOIIMI MOJYJIb NMpEJHA3HAYEH /JI1 CUCTEMAaTU3allh U
0000111eHHs] TPEIMETHOTO COZAEPKAaHUSA U ONbITA JEATEIbHOCTH, TPUOOPETEHHOTO MPU
U3y4eHHH BCero Kypca (U3MKHA, a Takke [ TOArOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY OJK3aMeHy Mo (u3uke il OOydarolIuXxcs, BBIOPABIIUX OSTOT
y4eOHBIN npeaMer.

[Ipy w3yyeHUM JAHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
JESTENbHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHKEHHE TMPEAMETHBIX H
MeTanpeIMETHBIX TUTAHUPYEMBIX PE3YNbTATOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAyYHasi T'PAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEeI0BaHMUS
SBJICHUN TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3nUecKue sIBICHHUS,
OpUMEHsS TMOJyYeHHbIE 3HaHUS, pelarh 3ajaud, B TOM YHCIE KayeCTBEHHbIE U
AKCIIEpUMEHTATbHBIE.

[IpuHIIMNIHATBHO NEATETFHOCTHBIA XapaKTep [TaHHOTO paszfena peajusyeTcs 3a
CY€T TOTO, YTO OOYYAOIIHECs BBIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3NUYECKUE
SBJICHUS B OKpPY>KaloIIel IpUpO/Ie U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJABI HUCCIENOBAaHUA (PU3NYECKUX SBICHUH, B TOM
quclie ISl IPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBbI Haubojee BaXXHBIX JOCTI)KEHHUNH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JMYHBIX HCTOYHHKOB
SHEPIrUM HAa OCHOBE 3aKOHA NPEBPALIECHHS M COXPAHEHHs BCEX W3BECTHBIX BHUJIOB
SHEPrUu.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yyenue ¢u3nKd Ha ypoOBHE OCHOBHOrO OOIIEro oOpa3OBaHMs HANPABICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX U TMPEAMETHBIX 00pa3oBaTeIbHBIX
pE3yJIbTATOB.

B pesynbrare usydyeHuss pu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro O0Opa3oBaHUS Yy
oOyyaroierocst 0ynyt chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3yJIbTAaThl B YACTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

— TpOsIBIEHWE HHTEpeca K HMCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nYecCKol HAYKH;

— [IECHHOCTHOE OTHOIIICHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K AaKTHMBHOMY Yy4YacTHIO B OOCYXXJIEHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYESCKUM TPUMEHEHUEM JOCTHKCHUN (DU3UKU;
— OCO3HaHUE BAKHOCTH MOPAIBHO--3THUECKUX MMPUHIIUIIOB B JEATEIBHOCTU YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCHPHUATHE JCTETHMUECKUX KayecTB (U3MUECKOW Hayku: e€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHHME IIEHHOCTH (U3MYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS
MHUpa, OCHOBBI Pa3BUTHS TEXHOJOTHM, BaKHEHUIIEN COCTABISAIOMIEN KYJIbTYPHI;

— pa3BuUTHE Hay4YHOW JIOOO3HATEIBHOCTH, UHTEpeca K  HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) popmupoBanusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHS:

— OCO3HaHME IIEHHOCTH 0e30macHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpPE, BAXKHOCTH MpaBWJI OE30MacHOTO TMOBEJIECHUS Ha TpPAHCIIOPTE, Ha JOpOorax, ¢
AIEKTPUUECKUM U TETIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIOBHSIX;

— c(OpMHUPOBAHHOCTh HaBbIKA PEQIIEKCUHU, TMPU3HAHUE CBOETO TMpaBa Ha OIMIMOKY U
TAKOI0 K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

— AaKTMBHOE Yy4yacTHE€ B pEIICHHMH NPaKTHUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHW3AlMH, TOPOJa, Kpas) TEXHOJOTUYECKOW W COIHAIbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHUIA;

— WHTEPEC K MPAKTUIECKOMY U3yUeHHUI0 MPOdeCcCrid, CBI3aHHBIX C (U3HKOM;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS :

— OpHUEHTallMsl Ha NpUMeHeHUe (U3UYECKHX 3HAHUM JUIsl penieHus 3aj1ad B o0JacTu
OKpY)Karolel cpeabl, IUIaHUPOBAaHUS TMIOCTYNKOB H OIEHKHM HMX BO3MOXKHBIX
MOCTIEICTBUI JIJISI OKPY’KAIOIIEN CPEbI;

— OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTell UX pPelIeHus;
8) ajanTanum K U3MEHSAIONIUMCS YCJIOBUSM COUMATBLHON U NPUPOIHOI Cpeabl:



— TOTPEOHOCTh BO B3aUMOJCIHCTBUU MPU BBHINOJHEHUU MCCIECIOBAaHUN M IMPOEKTOB
(u3nUecKoi HapPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

— MOBBILLIEHNUE YPOBHS CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO IESITEIbHOCTH;

— NOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4HCIE (OPMYJIUPOBATH UIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acT pU3UKH;
— IUIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUN;

— CTpEMJICHHE aHAJIU3UpPOBaTh M BBIABIATH B3aUMOCBA3M NPHUPOABI, OOLIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OIICHKa CBOMX JEWUCTBUI C y4€TOM BIMSHHUS Ha OKPYXAIOLIYIO CPeay, BO3MOKHBIX
rJ1I00JIbHBIX MOCEICTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTate oCcBOEHUS MPOrpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOT'O OOIIETrO
oOpazoBanuss y oOyuawmerocs Oyayr  chopMUpOBaHB  MeTampeaMeTHBbIE
pe3yJbTaThl, BKJIOYAIONIME TO3HABATEIbHBIC YHHBEPCAJIbHBIC YYCOHBIC JICHCTBUS,
KOMMYHHUKAaTHBHBIC YHUBEPCAIbHBIE yueOHbIC JCHCTBUS, PETYIISITUBHBIC
YHHUBEpCAIbHBIC YIeOHbIC TEHCTBUSI.

Ilo3naBaTe/ibHbIEe yHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble ornueckmne 1eMcTBUA
BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKNA OOBEKTOB (SIBIICHUIA);
yCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIaCCU(PHUKAIIMK, OCHOBaHUS sl 00001IeH s
U CpaBHEHMUS;
BBISBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B paccMaTpuBaeMbIX (DakTax, JaHHBIX H
HAOJIIOICHUSIX, OTHOCAIIUXCS K PU3NYECKUM SIBICHUSIM;
BBISIBIISITh TIPUYUHHO--CJICJICTBEHHBIC CBS3U TMPU WU3YYCHUU (PU3NYECKUX SBICHUM U
MPOLIECCOB, JeNaTh BBIBOALI C MCIHOJb30BAHUEM JEAYKTUBHBIX U HMHAYKTUBHBIX
YMO3aKJIIOUCHU, BEIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;
CaMOCTOSTEIILHO BBIOMpATh CIOCO0 pelieHus yueOHor Gpu3nyeckoi 3a1aun (CpaBHEHHE
HECKOJBKMX BapHaHTOB peEIIeHUs, BBIOOP HambOoNee MOAXOMASIIETO C YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBaTe/bCKue AeiCTBUS !
MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT MMO3HAHUS,
MIPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY TUIAHY OMBIT, HECIOXKHBIA (PU3HMIESCKUI
AKCHEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHUE (PUBHUECKOTO SBICHUS;
OLICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTHh MH(OpPMaIMIO, MOTYUYEHHYIO B XOJ€
UCCIIEIOBAHUSI WIIH SKCIIEPUMEHTA;
caMoCTOsITeIbHO  (OpMyJNIHpOBaTh O0OOIIEHHMS U BBIBOJBI MO  pe3yJibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS;



MIPOTHO3UPOBATh BO3MOXHOE JaJIbHEWIIEe pa3BUTHE (PU3HMUECKUX MPOLECCOB, a TAKXKe
BBIIBUTATh MPENOJI0KEHHUS 00 UX PA3BUTHHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ ungopmanmeii:
NPUMEHATh PA3NMYHbIE METOJbl, MHCTPYMEHTbl M 3alpoChl MPU MOUCKE U OTOOpE
MH(OpPMAIUU I JAHHBIX C YYETOM MPEJI0KEHHON yueOHOM Ppu3nueckoi 3a1auu;
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHUPOBATH MH(OPMAIMIO PA3THUHBIX
BUJIOB ¥ ()OPM IPEACTABICHHUS,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY MpeAcTaBieHUs HHpOpMauuu U
WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXXKHBIMU CXEMaMH, JuarpaMMami, WHOU
rpaduKoi U UX KOMOMHAITUSIMH.

KomMmyHuKaTHBHBIE YHUBepcaIbHbIe yUeOHbIe 1eficTBUS:
B XojA€ O0OCYyXJAeHHs Y4eOHOro maTepualia, pe3yJbTaTOB Ja0OpaTOpPHBIX paboT u
IPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY O0OCYX/IaeMOW TEMbI U BbICKa3bIBATh HJIEH,
HaIllEJICHHBIE Ha PEIlICHUE 3a/1a4u U ToJIIepKaHne OarokenaTeaIbHOCTH O0IIEeHNUS;
COMOCTAaBJSITh CBOM CYXKICHUS C CYXACHUSIMH JIPyTUX YYaCTHUKOB JHaliora,
O0OHapy’KHUBATh Pa3JIMUUE U CXOACTBO MO3UIUH;
BBIP)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
nyOJIMYHO  TMPEACTAaBIATh  PE3yAbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OMbITa
(9KCIIEpUMEHTA, UCCIIEIOBaHMsI, IPOEKTA);
IIOHUMATh M UCTIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHON U MHANBUAYAIbHON pabOThI IpU
pelIeHnN KOHKPETHON (PU3NUecKoi MpoOIeMbl;
OPUHUMATh LE€JIM COBMECTHOM JEATENBHOCTH, OpPraHUW30BBIBATH JACHCTBUSA IO €€
JOCTH)KEHUIO: paclpelesiaTh PO, 00CYXAaTh MPOIECCHl M Pe3yNbTaThl COBMECTHOU
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
BBINIOJIHATH CBOIO 4acTb Pa0OOTHI, JOCTUTrasi KaueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JAEHCTBUSA C APYTMMH YJICHAMU KOMaH/bI;
OLIEHMBATh KaYeCTBO CBOET0O BKJIaJa B OOLIMI MPOIYKT IO KPUTEPUSIM, CAMOCTOSATEIBHO
c(OopMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:
BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYAIUSAX, TPEOYIOMUX I PEIICHUS
bu3nUecKnX 3HAHWA;
OPUEHTUPOBATHCS B PANMMUYHBIX TMOJAXO0JAX TPHHATHS PEHIeHUH (MHINBUIYaTbHOE,
MPUHATHE PEIIECHUS B TPYIIE, IPUHITHE PEIICHUN TPYIIION);
CaMOCTOATEIFHO COCTABJIATh AJNTOPUTM pelieHus (GU3NUecKOW 3aJadyd WM TUIaHa
HCCIIEIOBAHUSI C YYE€TOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpejIaraeMble BAPHAHTHI PEIICHUNA;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJ/Ib, SMOLMOHAJIbHbI HHTEJJIEKT:
JaBaTh aJICKBATHYIO OLICHKY CUTYallMH U MpeJjiaraTh IiaH €€ U3MEHEHUS;



OOBSACHATH NPUYUHBI JOCTUKEHUS (HEJOCTHIKEHUSA) PE3yIbTaTOB AESATENbHOCTH, 1aBATh
OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHKCJE B XOJ BBIOJHEHUS (PU3NUECKOTO
UCCJEOBAHMUS WM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBLIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO APYroro 4ejoBeKa B XOJ€ CIIOpa WIM AMCKYCCUU HAa HAYYHYIO
TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JOTUKY APYroro;

NpU3HABaTh CBOE MPaBO Ha OWIMOKY MpU peumeHud (QU3NYECKUX 3ajad WId B
YTBEP)KJCHUSAX HA HAYYHBIE TEMbI U TaKOE K€ MPaBo JAPYroro.

HPEJMETHBIE PE3YJIBTATBI

K koniy oOydeHuss B 7 kjacce IpeaAMETHBIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

- WCTOJIb30BaTh MOHATHSA: (DU3NYECKUE W XUMUYECKHUE SIBIICHHS, HAOIIOJEHUE,
AKCTIIEPUMEHT, MOJICNIb, THUIOTE3a, €IUHUIIBI (HU3NYECKUX BEJIWYMH, aTOM, MOJICKYIIa,
arperaTtHbie COCTOSIHUSI BellecTBa (TBEpPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
NBIDKEHHE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJUHEHHOE),  TpPaeKTOpHs,
paBHOJIEHCTBYIOIAs cuia, aedopmanus (ympyras, IUTacCTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

- pasnuyath sBIeHUs (nuddys3usa, TEMIoBOE JBW)XKECHHUE YaCTHUI[ BeIECTBa,
paBHOMEpPHOE JBH)KEHHE, HEPABHOMEPHOE NIBUKCHHE, MHEPIIUS, B3aUMOJICUCTBUE Tell,
paBHOBeCHE TBEPABIX TEN C 3aKpEIIEHHOW OChIO BpallleHWs, Iepefada JaBJICHUS
TBEPABIMU TEJIAMH, JKUJIKOCTSIMU W Ta3aMH, aTMOoc(epHOe JaBlieHHE, TIJIaBaHHE Tel,
MpPEBpAILICHUS MEXaHUYECKON PHEPTUM) MO ONMHUCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IGMOHCTPUPYIOUIUX JaHHOE (DU3UUECKOE SIBIICHUE;

- pacrio3HaBaTh IMPOSBICHHUE W3YUYCHHBIX (DU3WUYECKHUX SBJICHUN B OKPYKArOIIEM
MHpe, B TOM 4Yucjie (GU3HUYCCKHE SBJICHUS B TMPUPOJEC: MPUMEPHl JBHKEHHS C
Pa3IMYHBIMUA CKOPOCTSIMH B KMBOW W HEKHMBOM NPUPOJE, NECUCTBUE CUIIBI TPEHUS B
MIPUPOJIC U TEXHUKE, BIUSIHHE aTMOC(EPHOT0 JaBJICHHs HA )KHBOW OpraHu3M, IUIaBaHUC
ppIO, pBHIUArd B TEJC 4YEJIOBEKa, IPH OSTOM IIEPEBOJUTH IPAKTHUYCCKYIO 3aJady B
y4eOHYIO, BBIICISThH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUSCKUX SIBJICHHUIA,

- ONKCHIBAaTh H3YYCHHBIC CBOMCTBA Te W (DU3WYSCKHUE SBIICHHS, HCIIOIB3YS
bu3nveckue BeITUIUHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeIHss CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Teja, CUJIa TPEHUs, TaBJICHUE
(TBEpOTO TENa, JKUJKOCTH, Ta3a), BBITAJIKMBAIOIIAs CHJIa, MEXaHMYeckas pabora,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA()(PHUIIMEHT TOJE3HOTO JEUCTBUS
MEXaHU3MOB, KMHETHYECKas M TOTEHIIMAJIbHAs DHEPTHsl), IPU OMUCAHWHU TPABHIHLHO
TpakTOBaTh (PU3NUECKUN CMBICIT MCIIOJIB3YEMbIX BEIMYMH, UX 0003HAUYCHHS U €IUHHIIBI
bU3NYECKUX BEJIMYWH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOIIME JaHHYIO (U3UUECKYIO
BEJIMYMHY C JIPYTUMH BEIMYMHAMU, CTPOUTH TrpadUKd HU3YYEHHBIX 3aBUCUMOCTEMN
(U3NYECKUX BEINYHH;



- XapaKTepHU30BaTh CBOMCTBA TeJs, (PU3UUYECKUE SBJICHUS U MPOLECCHI, HUCIOIb3Ys
MpaBUjia CIOXKEHUS CUil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackansi, 3aKoH
Apxumena, mpaBWIO paBHOBECHs pbluara (0JI0Ka), «30J0TO€ MPAaBUIO» MEXAHUKH,
3aKOH COXPaHEHHs MEXAaHMYECKOM DHEPruyM, NpU OTOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMATUYECKOE BbIPAKEHUE;

- 00BACHATH (pU3MYECKUE SBICHUS, MPOLECChl U CBOICTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-
-CJIEJICTBEHHBIE CBA3H, CTPOUTH O0BSICHEHUE U3 |—2 JTOrMYECKUX 1IaroB ¢ onopou Ha 1—
2 W3y4YEHHBIX CBOHCTBa (U3MYECKUX ABJICHUN, (U3MUECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

- pemath pacu€THbIC 3a7ayu B 1—2 JEHCTBUS, MCHOJIb3YyS 3aKOHBI U (HOPMYJIBI,
CBS3BbIBAIONIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3aJaydd
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOACTABIATH (PU3MUECKHUE BEIMYUHBI B (OPMYINBI U
NPOBOAUTH PacyEThl, HAXOAWTH CIPABOYHBIC JIaHHbIE, HEOOXOAMMBIC IS PEIICHHUs
3aJlay, OLIEHUBATh PEATUCTUYHOCTD NOJYYEHHOU (PU3NUYECKOI BETHMUUHBI;

- pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIMTh MPU TMOMOIIH (PU3UUECKHUX
METOJO0B, B OINHWCAHUM HCCIEAOBAHMS BBIIEIATh MPOBEPAEMOE MPEATNON0KEHNE
(rumoTe3y), pas3iuyaTh W WHTEPIPETUPOBATh TMOJYYECHHBIH pE3yNbTaT, HAXOJUTh
OLIMOKU B XOJI€ OMBITA, JIEaTh BHIBOBI 10 €r0 Pe3yJibTaTaM;

- TPOBOAWTH OMBITHI MO HAONIOACHHUIO (PU3WYECKUX SIBICHUU WM (PU3MUECKHUX
CBOMCTB Tei: (OPMYIUPOBATH MPOBEPSIEMBIEC MPEATIONOKEHUS, COOUpPATh YCTAHOBKY U3
IPEIJI0KEHHOT0 000PYI0BaHUs, 3aMUCHIBATh X0/ OMBITA U (HOPMYIUPOBATH BHIBOIHI;

- BBITIOJIHATH NPSAMbBIE W3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa,
CWJIBl W TEMIIepaTyphl C HCIOJIB30BAHUEM AaHAJOTOBBIX M IMGPOBBIX MTPUOOPOB,
3aMKiChIBaTh TMOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOW aOCOJIOTHON MOTPEIIHOCTH
U3MEPEHU;

- MPOBOJAUTH UCCIIEIOBAHHUE 3aBUCUMOCTH OTHOM (PU3HUECKON BETUYUHBI OT JIPYTron
C  UCIOJIb30BAHMEM  NPSIMBIX HW3MEPEHHH  (3aBUCUMOCTH IIyTH  PaBHOMEPHO
JBIDKYILErocsl TejJa OT BPEMEHH JBH)KEHHS TEJd, CHJIbl TPEHHs CKOJIBKEHHUS OT Beca
Tesla, KadyecTBa OOpa0OTKM MOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUIOIAAN CONPUKOCHOBEHHS TEJ, CHJIBl YIOPYTOCTH OT YMAJIHMHEHHS NPYKUHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT O0BEMa MOrpYKEHHOM YacTW Telna M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT INIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEeJO, YCIOBUM IJIaBaHUs Tel, YCIOBHMI paBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHUM Y4YEOHOIO MCCIIEIOBAaHUS, COOMpPATh YCTAHOBKY U
BBIMOJIHATh U3MEPEHHsI, CIEAysd NPEIIOKEHHOMY IUIaHy, (PUKCHUPOBATH PE3YJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE MPEIJIOKEHHBIX TaOIHI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO pPe3yJibTaTaM UCCIICIOBAHMUS;

- IPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMYMH (IUIOTHOCTH BELIECTBA
KUJAKOCTH W TBEPAOrO Tela, CUla TPEHUS CKOJIbKEHUS, JaBJIEHHE BO3AYXa,
BBITAIKMBAKOIIAs CHJIA, JCHCTBYIOIIAs Ha NOrPYyXKEHHOE B KUAKOCTh TEJIO,
KOA(DUIIMEHT TOJIE3HOTO NIEUCTBUSI MPOCTHIX MEXAaHU3MOB), CIEAYs MPEAJIOKEHHOU



WHCTPYKIMU: TIPU BBIMOJHEHUN U3MEPEHUN COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISATh 3HAYEHUE NCKOMOU BEJTUYUHBI;

- co0mrofaTh MpaBWiIa TEXHHKM O€30MacCHOCTH Hpu paboTe ¢ J1abopaTOPHBIM
0o0opy1I0BaHUEM;

- YKa3bIBaTh MPUHIMIBI JIEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIUECS COCYAbl, OapOMETp, pblyar, MOJABMXKHBIA U
HEMOBM)KHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTb;

- XapaKTepU30BaTh MPUHILMUIMBI JEUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOICTB C OMOpPOM HAa MX ONHMCAHMUS (B TOM 4YHUCIE: MOJUIMIHUKH, YCTPOHCTBO
BOAONPOBOJA, TUAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc,
apeoMeTp), MCIMONb3ys 3HAaHMUS O CBOMCTBAaX (PM3MUECKUX SIBICHHM M HEOOXOAUMBIE
(u3nueckue 3aKOHbl U 3aKOHOMEPHOCTH;

- TMPUBOAUTH TpPUMEPHl (HAXOAUTh HHPOPMAIMIO O TpUMEpax) MPaAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TOBCEIHEBHOM JKHU3HM JUIsi OOEcredYeHHs
O6e3omacHOCTH TMpu oOpamieHuu ¢ OpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHUS 370pOBbS U COOJIIOJIGHUS HOPM D3KOJOTUYECKOrO0 TIOBEJICHUS B
OKpY’Karoue cpeae;

- OCYILIECTBISATH OTOOP UCTOYHUKOB MHPopManuu B VIHTEepHETE B COOTBETCTBUU C
3aIaHHBIM MOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U MYTEM CPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH MH(OPMAIIMIO, KOTOPAsl SBISETCS MPOTHUBOPEUMBOMN
WM MOXET ObITh HEOCTOBEPHOI;

- WCIOJb30BaTh TMPHU BBHINOJHEHWHU YYE€OHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
TUTepaTypy (U3UUYECKOTO COJEp)KaHMs, CIpPaBOYHBbIE MaTepHalbl, PECYpPChl CETH
Wurtepner, BnageTs mnpuéMaMu KOHCIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

- CO3/1aBaTh COOCTBEHHBIE KPATKHUE MUCHMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE
2—-3 WCTOYHUKOB MHGOpMaUM (HU3NYECKOTO COACPKAHHUSA, B TOM YHCIE IyOJIHMYHO
JienaTh KpaTKue COOOIIEHHSI O Pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCIIEIOBAHHM,
MPU 3TOM TPAaMOTHO HCIIOJIH30BaTh M3YUYCHHBIM MOHATHIHBINA anmapar Kypca (Qpu3ukw,
CONPOBOK/JIATh BHICTYILJIEHUE MPE3ECHTALUEH;

- TMpU BHINIOJHEHUH YYEOHBIX TIPOEKTOB U HCCIEIOBAaHUN paclpeneisTh
00S13aHHOCTH B TPYyMIE B COOTBETCTBHHM C TOCTABICHHBIMHU 3aJa4aMH, CJICAUTH 3a
BBIMIOJIHEHUEM IUJIaHAa JIEUCTBUM, aJ€KBaTHO OLIEHHMBAaThb COOCTBEHHBIM BKJAJ B
NEeATEeNbHOCTh TPYIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, YUHUTHIBAs
MHEHHE OKPYKaIOIIUX.

K koniy oOyueHuss B 8 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

- UCIOJIb30BATh MOHSATHUSI: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHHE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKHE M aMOp(HbIE Tena,
HACBHIIIEHHBIN W HEHACHIIICHHBIN Map, BIAXHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSIS
SHEprus, TEIUIOBOM JIBUTATEINb, 3JIEMEHTAPHBINA AJEKTPUUYECKUIN 3apsij, dJICKTPUUECKOE
oJie, MPOBOJHUKH U AUAICKTPUKH, IOCTOSHHBIA SJIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;



pasznuyarh SBJICHUS (TEIUIOBOE pacUIMpeHHe U CXKaThe, Temionepenaya, TEIIOBOE
paBHOBECHE, CMAUYMBAaHWE, KANWUISIPHBIC SBJICHUS, UCIAPEHUE, KOHAECHCAIMS,
IIJIABJIEHNUE, KpUCTAJIIN3aLus (oTBEepAEBaHuUE), KHUIIEHUE, Teronepeaaya
(TeTIONPOBOJHOCTh, KOHBEKIUS, HW3IY4YCHUE), DJICKTpU3alus Tejl, B3aUMOJEHCTBUE
3apsa0B, ACWUCTBUS JJIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE
MAarHuTOB, AEHCTBME MArHUTHOTO IOJs HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS
WHIYKIMS) TI0 OINUCAHWI0 MX XapaKTEepHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PUBHUECKOE SIBJICHUE;

- pacro3HaBaTh MPOSBICHUE WU3YUYCHHBIX (DU3NYECKUX SIBJICHUN B OKpYKaroleM
MHUpE, B TOM 4ucie (U3nUecKue SBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSKEHHUE U
KaNWJUISIPHBIE SABJICHHUS B NOPUPOAE, KPUCTAUIbl B Mpupoje, usnydeHue CoJHia,
3aMep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHWE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUYECKUE SBJICHUS B aTMOC(]epe, IIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMiiu, peid MmoiarocoB, poiib MAarHUTHOTO TOJIS JIsl dKU3HUA Ha 3emIie, OJIIPHOe
CUSHHME, TIPU OTOM TEPEBOAWTh MPAKTUYECKYIO 3ajJady B Y4YeOHYIO, BBIICISTH
CYILIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (DU3UUECKUX SBICHUMN;

- OINKCHIBaTh H3YUYCHHBIC CBOMCTBA TeJl W (DU3WUYECKHUE SIBJIICHHS, HWCIOIb3Ys
dbu3uvecKue BEIWYMHBI (TeMIlepaTypa, BHYTPCHHSS DHEPrus, KOJUYECTBO TEIUIOTHI,
ylelibHas TEeIUIOEMKOCTh BEIIECTBA, YAEIbHAsA TEIUIOTA IUIABJIEHUS, yJEJbHAas TEIJOTa
napooOpa3oBaHus, yJelbHas TEIJIOTa CropaHus TOIUIMBA, KOA(GOUIMEHT MOJE3HOTrOo
NEUCTBHS TEIJIOBOM MAIIMHBI, OTHOCHUTENIbHASl BIIAJKHOCTH BO3/1yXa, AJEKTPUUYECKUUN
3apsiji, CUIa TOKa, JIEKTPUUECKOE HANIPSIKEHNE, CONTPOTUBIIEHUE TPOBOAHUKA, YIEIbHOE
CONPOTHBIICHHE BEIECTBA, pab0Ta U MOILIHOCTH AJIEKTPUUECKOTO TOKA), MPU OMHCAHUH
NPAaBWIBHO TPAKTOBATh (PU3WYECKUN CMBICI UCIOJIb3yEMbIX BEIUYUH, 0003HAUYCHUS U
eAVHUIBI  (QU3UYECKUX BEIUYMH, HAaXOAUTh (OPMYJbI, CBS3BIBAIONINE JTAHHYIO
¢u3nUecKyt0 BETUYMHY C JPYTUMU BEJIHMYMHAMH, CTPOUTH TpaduKh HU3YUYECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

- XapaKTepu30BaTh CBOMCTBA Tell, (DU3UYECKUE SBICHUS U TPOIECCHI, UCIIONB3YS
OCHOBHBIC TIOJIOKEHUS MOJIEKYJISPHO--KHHETUYECKOM TEOpHUHM CTPOEHHUs BEIIECTBA,
MIPUHIIKII CYNEPIIO3UIIMU T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3aps/a,
3akoH Oma a1l yyacTka uenw, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHUsl SHEPTUH, NPU
ATOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMaTHYECKOE

BBIPAYKCHHUE;
- O0BSCHATH (PU3WYECKUE MPOIECCHl M CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyalHi MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISIT

MIPUYUHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE W3 |—2 JIOTMYECKUX IIaroB C
ornopoit Ha 1—2 U3y4YeHHBIX CBOMCTBA (PU3UUECKUX SBICHUM, (PU3NUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

- pemiath pacuéTHble 3ajlauyd B 2—3 JEHUCTBHUS, UCMONB3YS 3aKOHBI U (POPMYIIBI,
CBA3bIBAOIINE (DU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalIKW3a YCJOBUSA 3aJauyu
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUISI PELICHHS 3a7ayM,



BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIs €€ PEIICHUs, MPOBOAUTH PacUEThl U
CpaBHUBATh MOJIyYEHHOE 3HAaUeHUE (PU3NUECKOIN BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPU MNOMOIIUA (UZUIECKUX
METOJIOB,  HWCIOJB3Yysd  OMUCAHWUE  MCCJICAOBAHUS,  BBIICIATH  IPOBEPSIEMOE
MPENOJIOKEHNE, OIEHUBATh MPABWIBHOCTh TMOPSJAKA MPOBEJACHUS WCCIIEI0BaAHUS,
JienaTh BIBOJIBI;

- TPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SBJICHUN WU (HU3UIECKUX
CBOMCTB Tell (KamWJUISIpHbBIE SIBJICHUS, 3aBUCUMOCTh JIABJICHUSI BO3AyXa OT €ro 00bEéma,
TEMIIepaTyphl, CKOPOCTHU Mpoliecca OCTHIBAHUS M HarpeBaHUs MPU U3ITYYEHUU OT ILIBETa
usNyqaronied  (MOTJIONIAoIIEe) TOBEPXHOCTH, CKOPOCTh HCIHApPEHUs BOABI  OT
TEMIIEPATyphl KUJAKOCTU U IUIOMIQAM €€ TIOBEPXHOCTH, OJJICKTpU3alus Tel U
B3aUMOJICHCTBHUE AJICKTPUUYECKUX 3apS0B, B3aUMOJICHCTBHE MOCTOSHHBIX MarHuTOB,
BU3YyaJIU3aIlisl MATHUTHBIX TMOJIEH MOCTOSTHHBIX MarHUTOB, ACHCTBUSI MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMArHWTa, CBOMCTBA AJICKTPOJABUTATENS
MOCTOSTHHOTO TOKa): (OpPMYJIIUPOBAaTh MPOBEPSEMBIC TMPEIANOJIOKEHUs, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOr0 O0OpyJOBaHUs, OINHUCHIBATH XOJ ONbITA U
dbopMyITHpPOBATH BHIBOIBI;

- BBIMOJIHATH TPSMbIC H3MEPECHHS TeMIIepaTypbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CHJbl TOKAa, HANPSDKEHUS C HCIIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB U
JaTYUKOB (PU3WYECKUX BEJIMYWH, CPABHHUBATH pPE3YIbTaThl H3MEPEHUN C Yy4ETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH;

- IPOBOJIUTH UCCJIEOBAHNE 3aBUCUMOCTH OJTHOM (PU3UYECKOM BEJIMYUHBI OT JPYTOM
C MCTOJIb30BaHUEM MPSMbIX U3MEPEHUN (3aBUCUMOCTb COMPOTUBJICHUSI IPOBOJAHUKA OT
€ro JUIMHBI, TUIOIIAIX TOTEPEYHOr0 CEUEHUsI W YIEIbHOTO COIMPOTHBIICHUS BEIIECTBA
IPOBOJAHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha MPOBOJIHUKE,
UCCJIEIOBAHUE IIOCJIEIOBATEILHOTO U MApaJJIEIbHOTO COETUHEHUN MPOBOJHUKOB):
IUTAHUPOBATh KCCIEAOBaHUE, COOUPATh YCTAHOBKY W BBITIOJHATH HU3MEPEHUs, CIEHys
MPEIIOKEHHOMY TIJIaHy, (PUKCHUPOBATh PE3yJIbTaThl MOJYYCHHONW 3aBUCHUMOCTU B BHUJIE
TabyUIl ¥ TPpadUKOB, JA€NaTh BEIBOIBI MO pe3yabTaTaM MCCIICI0BAHMUS;

- TPOBOAUTH KOCBEHHBbICE W3MEpeHUs (U3MYECKUX BeNWYUH  (yIenbHas
TEIJIOEMKOCTh  BEIIECTBA, CONPOTHBJIEHUE MPOBOJHHMKA, padoTa M MOIIHOCTH
ANEKTPUYECKOTO TOKA): IUIAHUPOBATh HU3MEPEHUs, COOUpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIICysI MPEIOKEHHON HHCTPYKIINH, U BBIYUCIISATH 3HAYCHUE BEJIMYNHEI;

- coOxrofaTh TpaBWiIa TEXHHUKH OE€30MAaCHOCTH TpH paboTe ¢ J1abopaTOPHBIM
00opyT0BaHUEM;

- XapaKTepu30BaTh TMPUHIIUIBI JACHUCTBUS W3YYCHHBIX MPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha HMX OMUCAHUS (B TOM YKCJIE: CUCTEMa OTOIUJICHHS JIOMOB,
TUTPOMETP, TapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUYETUUK DICKTPUUECKOU
SHEPIuM, DBJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTEIbHBIE AJIECKTPONPUOOPHI
(mpuMepbl), DJIEKTPUUECKUE MPEAOXPAHUTENH, DSJIEKTPOMATHUT, 3JIEKTPOJABUTATEID
MIOCTOSIHHOTO TOKa), MCIOJIb3ysl 3HAaHMS O CBOMCTBaX (DU3UYECKUX SIBICHUN W
HEeoOXouMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;



- pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI 1O
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (KHJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUraTelb BHYTPEHHETO CrOPAaHMs, AJIEKTPOCKOI, PEOCTaT), COCTAaBIATh
CXEMBbI 3JIEKTPUYECKUX LEeNed € MOCIeJOBaTEeNIbHBIM M NapaljIebHBIM COECIUHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUECHHMSI JIEMEHTOB AJIEKTPUUECKUX LIETEH;

- OPUBOJUTH NpPUMEPbl (HAXOAUTh HHPOPMALMIO O MpPUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUWA B TIOBCEIHEBHOW >KM3HU Il OOecreyeHus
O0e3omacHOCTH TMpu OOpalieHud ¢ OpudOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHHUS 3J0pOBbS U COOJIIOJIGHUA HOPM 3KOJOTMYECKOrOo IMOBEAEHUS B
OKPYXKAIOIIEH CPEAE;

- OCYILECTBIIATh MOUCK MHpOpMaK (HU3NIECKOTO coaepkaHus B MHTepHere, Ha

OCHOBE HMEIOIIMXCA 3HAHUW W MyTEM CpaBHEHUS JOMOJHUTENIbHBIX HCTOYHUKOB
BBIICNATh MHGOPMAILIMIO, KOTOpas SBJISETCS NPOTUBOPEUYMBOM WIM MOXET OBITh
HEJI0OCTOBEPHOM;
- HUCHOJB30BaTh NPHU BBINOJHEHWHU YYEOHBIX 3aJlaHU  HAyYHO--TIOMYJISIPHYIO
TuTepatypy (U3MYECKOro colepiKaHHs, CIpPaBOYHBbIE MaTepUalbl, PECYPChl CETH
WurtepHer, BinageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHMUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

- cO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 00001Ias
UHPOPMAIIMIO U3 HECKOJIbKUX HMCTOYHHUKOB (PU3MYECKOTO COJIEpP)KaHMs, B TOM YHUCIIE
nyOIMYHO  TMPEACTAaBIATh  PE3yibTaThl  MPOEKTHOM WM HCCIEAO0BATENIbCKOM
JEeSTENBHOCTH, TIPU 3TOM T'PaMOTHO HCMOJIb30BaTh M3yUYEHHBIN MOHSITHUMHBINA armapaT
Kypca QU3MKH, COMTPOBOXKIATh BRICTYIUICHUE MPE3eHTAIINECH;

- TIpU BBITIOJTHEHUU YUYEOHBIX MPOECKTOB U UCCIIECNOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiTh 00s3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTaBICHHBIMH 3a/ladyaMH,
CIENIUTh 32 BBIMOJHEHUEM IUIaHA JEUCTBUM W KOPPEKTHPOBATH €ro, aJIeKBaTHO
OLICHMBATh  COOCTBEHHBIM  BKJAJ B  JEITEIbHOCTb  TPYNIBI,  BBICTPANBATh
KOMMYHHUKATHUBHOE B3aUMO/ICHCTBHE, IPOSABIIAS TOTOBHOCTh pa3periarh KOH(QIUKTHL.

K xonmy oOydeHus B 9 Kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

- HCIIOJNB30BaTh IOHATHUSA: CHCTEMa OTCUETA, MaTepUalbHAas TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JIBMKEHUS, Aegopmalus (ymnpyras, MjIacTHUecKas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSKECTH, AOCONIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOrO Tela, PABHOBECHE,
MEXaHWYeCKue KoieOaHus W  BOJHBI, 3BYK, UWH(QPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JANbHO30PKOCTh, CIEKTPbl MCIYCKAaHWS W TOIJIOLIEHus, anbda-, Oeta- M ramma-
U3JIy4EHHUs, U30TOMBI, /I€pHasi SHEPIreTUKA;

- pa3nuyarh sIBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHENHOE JIBH)KEHHE, CBOOOIHOE NAJEHUE TeJl, PABHOMEPHOE
JIBUKEHUE 1O OKPYXHOCTH, B3aUMOJEWCTBHE T€J, pEAaKTUBHOE JBU)XXECHHE,
KoJiebaTeabHOE JBUKEHUE (3aTyXalolllie W BBIHYXKJIEHHBIE KoJieOaHMs), PE30HAaHC,



BOJJHOBOE  JIBUKEHHE, OTPAXKEHUE 3BYKA, MNPSIMOJIMHENMHOE pPacCIpOCTpaHCHUE,
OTPAXXEHUE U MPEIOMIICHHE CBETA, NTOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eqoro cBeTa B CIEKTP U CIOXKEHUE CHEKTPaIbHBIX I[BETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs! PaJIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3JIYYEHUs) 110
ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
(uznueckoe sBICHUE;

- pacro3HaBaTh MPOSBICHUE W3YUCHHBIX (DU3NUYECKUX SIBJICHUN B OKpYKaroleM
Mupe (B TOM yucie (pu3nueckue sBICHUS B MPUPOJE: MPUIUBBI U OTJIUBBI, JBUKECHUE
maHeT COJTHEYHON CUCTEMbI, PEAKTUBHOE JBUYKEHHUE )KMBBIX OPraHU3MOB, BOCIIPUATHE
3BYKOB JKHUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IIyHAMH, X0, IIBETA TET,
ONTUYECKUE  SIBJIGHUSI B  TPHUPOJE, OHOJIOTMYECKOe  JICHUCTBHME  BUIUMOTO,
yIbTPAPUOJIETOBOTO U PEHTICHOBCKOTO H3JyUYE€HHUM, €CTeCTBEHHBIN paJuOaKTUBHBIN
¢boH, KOCMHUYECKHE Jy4d, paJUOAKTUBHOE W3Iy4YCHHE MPUPOJHBIX MHUHEPAJIOB,
NEeUCTBHE PAJMOAKTUBHBIX U3IyYEHUM HAa OPraHU3M 4eJIOBEKa), IPU ITOM NEPEBOIUTH
MPaKTUYECKYI0 3aJa4y B Y4eOHYIO, BBIJCJISITh CYIICCTBEHHBIE CBOMCTBA (NMIPU3HAKH)
(bU3UYECKUX SBJICHUM;

- OINKCHIBaTh H3YUYCHHBIC CBOMCTBA TeJl W (DU3WUYECKHUE SIBJIICHHS, HWCIOIb3Ys
dbu3uvecKue BEIMYUHBI (CPEIHsIST U MTHOBEHHAsT CKOPOCTH Teja MPU HEPAaBHOMEPHOM
IBUKEHHH, YCKOPEHHE, NEPEMELIECHUE, MyTh, YIJIOBAas CKOPOCTh, CHJIa TPEHHS, CHJA
YIPYTOCTH, CUJIa TSDKECTHU, YCKOPEHHE CBOOOIHOTO MaJeHMs], BEC Tella, UMITYJIbC TeJa,
UMITYJIbC CWJIbI, MEXaHHU4Yeckass paboTa M MOIIHOCTb, MOTEHLHUAJIbHAS DHEPrUs Tela,
MNOJHATOTO HAaJl TMOBEPXHOCTBIO 3EMJIM, MOTEHUMANbHAS SHEPrUsl CKATOW MPYKUHBI,
KUHETUYECKasi PHEPTUs, MOJTHAs MEeXaHUYeCcKasi SHEPIusl, IEPUOJ] U YacToTa KojieOaHuil,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, I10KAa3aTelb
NPEIOMJICHHSI CpPEJbl), MPH ONHMCAHUM TPABUIBHO TPAKTOBATH (DU3UYECKUN CMBICH
UCIIOJIb3YEMbIX BEJMYMH, 0003HAYCHHUS W €IUHUIIBI (DU3UYECKUX BEITUYMH, HAXOIUTh
(dbopMyIbl, CBS3BIBAIOIINE AAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYHMHAMU,
CTpOUTH TpaUKU N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHYNH;

- XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKUE SBJICHUS U TPOIECCHI, UCIIONB3YS
3aKOH COXPAaHEHUs JHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS, NMPUHIMUIT CYNEPHO3ULUU
CWJI, NPUHLMI OTHOCUTEIBbHOCTH [ 'ammiies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUS
HMITYJIbCA, 3aKOHBI OTPAXEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAaHEHU 3apsi0BOTO
M MacCOBOIO 4YHCEII MpPU SJEPHBIX pEakUusX, MPpU 3TOM JaBaTh CIIOBECHYIO
bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

- 00BSCHATH (PU3WYECKUE MPOIECCHI M CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallUli  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATbH  HPUYUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE M3 2—3 JIOTMYECKHUX IIaroB ¢ oropoi Ha 2—3
W3YUYCHHBIX  CBOWCTBA  (DU3WYECKUX  SIBJICHUM, (PU3UYECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEN;

- peuiath pacu€THble 3ajayu (OMUparoUIMecs] Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOIb3Yysl 3aKOHbI U (POPMYJIbI, CBS3BIBAOIIME (DU3UUYECKUE BEIMYMHBI: HA OCHOBE
aHaJI3a YCJIOBHS 3aJauM 3alKMCBhIBATh KPATKOE YCIOBHUE, BBIABIATH HEJOCTAIONINE WU



M30BITOYHBIE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIE JUIsl pPEIICHHS,
NPOBOJUTh pacy€éTbl M OLEHUBATH PEAIUCTUYHOCTh IOJYYEHHOTO 3HAUYECHUS
(bu3nYeCKON BEJIMUMHBIL;

- pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIMTh MPU MOMOIIM (PU3HUECKHUX
METOJIOB,  HUCIIOJIb3ysl ~ ONHMCAHME  MCCIENOBaHUS,  BBIACIATH  MPOBEPSIEMOE
MPEANOIOKEHNE, OLICHUBATh MPABWIBHOCTh IMOpSAJKAa MPOBEACHUS HUCCIEI0BaHuUs,
JIeNaTh BBIBOJbI, UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUN U OTBITOB,;

- IPOBOAMTH OMBITHI MO HAOMIOACHHIO (PU3MYECKUX SIBICHUNW WM (PU3HYECKHUX
CBOMCTB Ten (M3yuyeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS DHEPIruH,
3aBUCUMOCTh TM€pHoJia KoJIeOaHUN MPYKMHHOIO MAasTHHKAa OT MAacChl TIpy3a U
KECTKOCTH TPYKUHBI W HE3aBUCHUMOCTb OT AaMIUIMTYAbl MalblX KoJeOaHUi,
OpSIMOJIMHEHHOE paclpoCTpaHEHUE CBETa, pa3jiokeHue Oenoro cBeTa B CIEKTD,
U3y4YeHHE CBOWCTB HU300pa)K€HHS B IUIOCKOM 3€pKajieé M CBOWCTB H300pa’KeHUs
npenMeTra B cOOMparoliei JMH3e, HAaOII0JeHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB
U3IyYEHHUs): CaMOCTOATEIbHO COOUpaTh YCTAaHOBKY M3 H30BITOUHOrOo Habopa
000pyAOBaHMs, OMUCHIBATH X0l OMBITA U €r0 PEe3yJIbTaThl, (POPMYIUPOBATH BHIBOBL;

- IPOBOJIUTH IPU HEOOXOJIMMOCTH CEPUIO MPSIMBIX U3MEPEHUI, ONIPEACIIsAsl CpeIHee
3HaUEHHWE U3MEepseMON BeIMUYUHBI ((POKYCHOE paccTOsTHUE COOUparomel JIUH3bI),
000CHOBBIBATh BBIOOP cr10c00a U3MEPEHHS (M3MEPUTENBHOTO TPUbopa);

- TPOBOJAUTH  HCCIIEJOBAaHUE  3aBUCUMOCTEH  (U3MYECKHMX  BEIUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPeHUil (3aBUCHUMOCTh MYTH OT BpPEMEHU TpHU
PaBHOYCKOPEHHOM JBMKEHUU 0O€3 HayalbHOM CKOPOCTH, TIepuojaa KoJieOaHuM
MaTEMaTUYECKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTU YTJIa OTPAKEHUS CBETa OT
yria majeHusl ¥ yriia MpejoMIICHUs OT YIJia MajJieHus): TJIaHUpOBaTh UCCIEIOBAaHHUE,
CaMOCTOSITEJILHO CcOOMpaTh YCTaHOBKY, (DHUKCHUPOBATH pe3yabTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BHUAE TAaOIUI] U rpaduKOB, JAeJIaTh BBIBOIBI 1O
pe3yNbTaTaM HCCIIeIOBAHUS;

- IIPOBOJIUTH KOCBEHHbIE M3MEPEHMs (PU3MUECKUX BETUYHMH (CpEIHSsI CKOPOCTb U
YCKOpEHHUE Tella MPU PAaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJeHMS,
KECTKOCTh TPYKUHBI, KOIDPUIIMEHT TPEHHS CKOJBKECHHS, MEXaHW4yeckas paboTra u
MOIIIHOCTh, YacTOTa M Nepuoa KoieOaHUl MaTeMaTHYeCKOro M MPYKHUHHOTO
MasiTHUKOB, ONTHYECKas CHJIa COOMparomed JWH3bI, paJUOaKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUs, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEPEHHUs, CIeysl MPEAJIOKEHHOW MHCTPYKLHH, BBIUHCIATH 3HAYEHUE BEJIIMYUHBI U
AHAIM3UPOBATh IIOJIYYEHHbIE pE3yJbTaThl C Y4YETOM 3aJaHHOM IOTPEIIHOCTH
W3MEpPEHUN;

- coOyofaTh MpaBWiia TEXHUKH OE30MAaCHOCTH MHpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

- pa3idyaTh OCHOBHBIE TPU3HAKM  HU3YYEHHBIX (DU3MUYECKUX  MOJENEH:
MaTepualibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEYHBIM HCTOYHUK CBETA, JyY,
TOHKas JTMH3a, TJIaHETapHAas MOJIETh aTOMa, HyKJIOHHASI MOJIEJIh aTOMHOTO SIIPa;



- XapaKTepHU30BaTh MPUHLHUINbBI JACHUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOI Ha UX OMHCAHUs (B TOM YHUCIIE: COIUIOMETP, AATUUKH MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUS, paKkeTa, 3X0J0T, OUKH, IIEpUCKOM, (oToarmnapaT, ONTHIECKUE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHoONb3ys 3HAaHUA O
CBOMCTBaxX (U3NYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NYECKNE 3aKOHOMEPHOCTH;

- HCIIOJIb30BaTh CXE€Mbl M CXEMaTHUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKHUX
YCTPOICTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPHU PEIICHUU
y4eOHO-TIPAaKTUUECKUX 3a/Ja4, ONTHYECKHUE CXEMbl JUIsl MOCTPOCHHUS H300pa’KeHUN B
IJIOCKOM 3€pKajie U COOMparoIIel TMH3E;

- TPUBOJUTH NpPUMEPbl (HAXOAUTh MHPOPMALMIO O MNPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3MYECKUX 3HAHUW B TOBCEIHEBHOM JKHU3HM Uil OOecredeHHs
0e3omacHOCTH TMpu oOOpanieHud ¢ OpudoOpaMu M TEXHUYECKUMU YCTPOWCTBAMM,
COXpAaHEHHUS 3J0pOBbS U COOJIIOJIGHUS HOPM 3KOJOTHYECKOrO0 TMOBEJAEHUS B
OKpYXalollen cpeje;

- OCYIIECTBJIATh MOMCK HMHQOpManuu (Pu3nyecKoro cojaepkanus B MHTepHere,
CaMOCTOSATEIbHO (OPMYIHPYS TMOUCKOBBIA 3ampoc, HAXOIUTh IYTH OIpeaeseHus
JIOCTOBEPHOCTH TOJYy4YeHHOM WH(GOpPMAIMM HAa OCHOBE HMEIOIIMXCS 3HAHUN U
JIOTIOTHUTENbHBIX HCTOYHUKOB;

- HCIOJb30BaTh TMPU BHINIOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
TUTepaTypy (U3MUYECKOTO COJEepKaHMs, CIpPaBOYHBbIE MaTepHalbl, PECYPChl CETH
WurtepHer, BnageTh NpuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMUs
UHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

- co3llaBaThb COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHQOpMalMK W3 HECKOJIbKMX HCTOYHUKOB (PU3MUECKOTO COJEpIKAHUS, ITyOJIHMIHO
OPEACTAaBIATh PE3YJNbTaThl MPOEKTHOW WM HCCIIEIOBATEIBCKON NESITENbHOCTH, IMpHU
3TOM T'PaMOTHO MCHOJIb30BaTh U3YYECHHBIM MOHATUWHBIN anmnapar u3y4aeMoro pasjiesa
GU3MKH U COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAMEH C Y4€TOM OCOOCHHOCTEH
ayJIMTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uu¢pposrIe)
n/n NMPOrpaMmblI Bcero Oﬁﬂ TPOJILHEBIC pﬁaKaneckne o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypesl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MIUpa
bubmmoreka [{OK
11 PusuKa - Hayka 0 npupoze 2 0 0 https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 PH3HIECKHC BEIMIHHEI 2 0 0 https://m.edsoo.ru/7f416194
. bu6moreka [IOK
2 1
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 0 https://m. eds0o.ru/7£416194
Hroro 1o pasueny 6
Pasznes 2. IlepBoHayaibHble CBEICHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [IOK
2.1 Crpoenme emectsa ! 0 ! https://m.edsoo.ru/7f416194
29 JIBrmykeHre 1 B3aUMOACHCTBHE YaCTHUI] 2 0 1 bubnmuoreka [JOK
' BEIIEeCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSHMS BELIECTBA 2 1 1 httos://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3 0 1
31 Mexanueckoe apmxennue https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4 0 1
3.2 Muepuus, macea, n10THOCTS https://m.edso0.ru/7f416194
bu6nmoreka [JOK
14 1 2
3.3 Crna. Buer cun https://m.edso0.ru/7f416194
Uroro no pasaeny 21



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

Pasnen 4. JlaBjieHue TBEPABIX TeJl, *KMIKOCTEH W ra3oB

41 [asnenue. [lepenaya naBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TeIaMH, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bub6mmoreka [{OK
4.2 JlaBIICHHE SKHIKOCTH ° 0 https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.3 ATmocpeproe asnenne 6 1 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U T'a3a Ha MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro 1o pasueny 21
Pa3nea 5. PaGora u MomiHOCTh. DHeprus
bu6moreka [IOK
> Pabota u mommocTh 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Tpocrsie Mexanm3mb! ° . https://m.edsoo.ru/7f416194
bu6moreka [IOK
4 0
53 Mexanuueckas sueprus https://m.edsoo.ru/7f416194
Hroro 1o pasueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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

8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudgposbie)
B NMPOrpaMmblI Bcero Oﬁﬂ TPOJILHBIC pﬁaKanecRne o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypesI
Pasnen 1. TensoBble siBJeHUs
. bubmmoreka [{OK
1 CTpoeHue u CBOHCTBA BemecTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Terobie nporecch! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Paspen 2. DilekTpUYecKHe H MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAibl. 3apsSKEHHbBIE TeJla U 7 0 1 bubnuoreka [IOK
) HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
20
2.2 ITocTosSTHHBIN 3NIEKTPUYECKUN TOK 1 7 https://m. edsoo.ru/7f4181ce
bu6mmoreka [JOK
6 .
23 Maruutibie sBaeHuA L 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 ONEKTPOMArHHTHAA HHAYKIMA 4 0 0 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM K i (ungposbie)
B NPorpamMmbl Bcero 06}1 TPOJILHBIC pﬁaKanecmle o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypesI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [{OK
' OTIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
2 1
1.2 Bsanmoelictaue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
10 0 3
13 3axourr coxpanenns https://m.edsoo.ru/7f41a4a6
Hroro mo paszueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexannyeckue KoyieGaHus https://m.edsoo.ru/741a4a6
bu6mmoreka [JOK
2.2 Mexauuueckue BOJHEL 3ByK 8 L 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o paszueny 15
Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJie U 6 0 2 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pasnen 4. CBeToBBI€ SIBJICHUSA
bu6mmoreka [JOK
6 0 2
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA https://m.edso.ru/7f41ada6
bu6mmoreka [JOK
6 0 3
4.2 JIMH3BI ¥ OITUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pazsioxkenue OE0To CBETa B CIIEKTP 3 0 2 bubmiorexa LIOK

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



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

Hroro no pazneny

15

Paznena 5. KBantoBble ABJIeHUA

5.1 HcnyckaHue U MOrIONIEHHE CBETA aTOMOM 4 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO sIpa 6 1 Et?g?;%?:;iggﬁf 12436
5.3 SnepHblie peakuu ! 1 EtTgsH/P/I r?mTeGCIi(s?)(])_.I 8/5 f41a4a6
Hroro 1o pasueny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 2 bu6moreka [IOK
Kypca ¢hu3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka - -
n/n yp Bcero Konrp 051 b JIaﬁopa;op o0pa3oBaTejibHbIE
Hble padoThl Hble PadoThI pecypesI
Yro uzydaer pusnka 1
HexoTtopsie ¢puznueckne TepMUHbI 1
Haydnbpie MeTO 161 U3ydeHUST TIPUPOIBI.
3 ®usnueckue BeaMunHbl. M3MepeHnne 1
(DUBUYECKUX BETMYHUH
4 TOYHOCTH M MOTPEIIHOCTh U3MEPEHU I 1
5 JlabopaTtopnas padota Ne 1 «Omnpenenenue 1 1 bubnuoreka [IOK
MOKa3aHUH U3MEPUTEITLHOTO TPUOOpay. https://m.edsoo.ru/ff09f72a
6 ®u3zrka u e€ BIUIAHNUE HA PA3BUTHE TEXHUKU 1
Crpoenue Bemecta. MoJieKyIbl.
7 Hago aTo H;J; abora Ne 2 <<}£/13Me cHHE 1 1 brbmioreka LJOK
patopras p B P https://m.edsoo.ru/ff09fe0a
pa3MepoB MaJbIX TEI
8 Bpoynosckoe nemwxkenue. {uddysus B razax, 1 bubnunoreka [JOK
YKUJIKOCTSX M TBEPJBIX TEJax https://m.edsoo.ru/ff0a013e
9 B3aumHoe npuTsbKeHHEe U OTTAIKUBaHHE 1
MOJIEKYJT
ArperatHble COCTOSIHMS BemlecTBa. Paznmuumne
10 B MOJIEKYJIIPHOM CTPOECHHUH TBEPJIBIX TE, 1
XKUJKOCTEN U ra30B
O606mmenue o Teme «I[leppoHauanbHbIe bubnmoreka [JOK
11 1 _
CBEIEHUSA O CTPOCHHUU BELECTBA» https://m.edsoo.ru/ff0a0378
12 Mexanunyeckoe aBuxenue. PaBHoMepHoOe U 1 bubnuorexa [IOK



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

HEpPaBHOMEPHOE JBU)KEHHE

https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. EquHHIIBI CKOpOCTH buGmiorexa [JOK
: https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU ABUKEHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 [IpssMonMHENHOE PABHOYCKOPEHHOE bubnuorexa [JOK
JIBI)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0a0c10
bu6mmoreka [IOK
16 HMuepuus https://m.edsoo.ru/ff0a0fee
17 BzaumoperictBue Ten
18 Macca tena. Eqununsl Mmaccsl. I3Mepenne bubmuorexa [JOK
MAacChl TeJla Ha Becax https://m.edsoo.ru/ff0a123c
19 JlabopaTtopnast pabota Ne 3 «M3mepenue
MacChl TeIa
20 IImoTHOCTE BelecTBa
JlaGopaTtopHnas padota Ne 4 «M3mepenue
21 00bEMa TBEPIOTO TEIay.
JlaGopaTtopHnas padota Ne 5 «Onpezenenue
IJIOTHOCTH TBEPJIOTO TEJIa»
29 Pacuér maccel 1 00b€Ma Teja 1Mo ero bubmuoreka [JOK
IUIOTHOCTHU https://m.edsoo.ru/ff0a1778
I B e Bt LOK
a1 ’ ’ https://m.edsoo.ru/ff0a1502
BEILIECTBAY
KonTtponsHas padora Ne 1 mo Temam Bubmorexa IIOK
24 «MexaHnuecKkoe JBIKEeHHEY, «Maccay, _
https://m.edsoo.ru/ff0al8cc
«I1;1OTHOCTB BelIeCTBa»
bu6mmoreka [JOK
25 Cra https://m.edsoo.ru/ff0a1778
26 SIBnenue Tsarorenus. Cusa TSKECTH Eubmiorexa LTOK

https://m.edsoo.ru/ff0ala70



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

Cuna ynpyroctu. 3akon I'yka. JlaboparopHas

27 pabota Ne 6 «MccnenoBanue CHIIbI
YIPYTOCTH»
28 CBs13b MEX/1y CUJION TSKECTH U Maccol Tela. bubnuorexa [JOK
Bec tena https://m.edsoo.ru/ff0alb9c
29 Cuiia TsDKeCTH Ha APYruX IIaHeTax. bubnuorexa [JOK
Pu3nYeCcKUe XapaKTEPUCTUKH IIAHET https://m.edsoo.ru/ff0alcc8
Jnnamomerp.
30 JlabopatopHnas pabdorta Ne 7 «I['pagynpoBanue
MIPYKUHBI ¥ U3MEPEHHUE CHJT TUHAMOMETPOM)
31 CroxxeHue AByX CUJI, HAPABJIEHHBIX MO bubmuorexa [JOK
OJHOM mpsiMOM. PaBHOAEMCTBYIOIIAS CUJT https://m.edsoo.ru/ff0alde0
Cuia TpeHusl.
JlaGopaTtopnas pabora Ne 8 «MccnenoBanue
32 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKECHHS OT
TIJIOIIAIA COTIPUKOCHOBEHHMS TEJN U
MPYKUMAIOIIEH CUITbD)
bu6mmoreka [JOK
33 Tpenne noxos https://m.edsoo.ru/ff0a20a6
34 Tpenue B mpupoIe U TEXHUKE bubmnorexa [IOK
P PHPOA https://m.edsoo.ru/ff0a2376
KontponbHas padorta Ne 2 mo remam «Bec
35 Tena»p «Fpa(bnr:{ecxoe HM300pakKeHUE CHUID» Eubmiorexa TOK
’ ’ https://m.edsoo.ru/ff0a25b0
«Cunb»
bubmuoreka [JOK
36 Jlasnienue. EqMHALEL JaBICHH https://m.edsoo.ru/ff0a2718
bu6mmoreka [JOK
37 Jlasnienue rasa https://m.edsoo.ru/ff0a2826
38 [lepenava naBIeHUS KUIKOCTSIMU U Fa3aMHu. bubmuoreka [JOK
3akoH [lackans https://m.edsoo.ru/ff0a2970
39 JlaBieHue B )KUJIKOCTH U ra3e, BBI3BAHHOE bubmuoreka [JOK

JIECTBUEM CHIIBI TSDKECTH

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

PacuéT naBneHus )KUAKOCTH HA JTHO U CTEHKU

40
cocyja
a1 Pemenue 3anau no reme «JlapieHue B bubmmoreka [{OK
SKUIKOCTH U rase. 3axoH Ilackaisy https://m.edsoo.ru/ff0a2b5a
bubmmorexa [{OK
42 Coobmaromuecs cocy ! https://m.edsoo.ru/ff0a2b5a
Bec Bo3nyxa. ATmocdepHOe naBieHue.
43 I/I3Mepe§1}:12 aTMOC(l)e%)HI())FO H:BJ‘ICHI/ISI OmnbIT bubmorexa [TOK
’ https://m.edsoo.ru/ff0a2da8
Toppuuennu
Bapomertp- anepoun. AtmochepHoe naBieHne bubnuoreka [IOK
44 _
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
. N bu6mmoreka [IOK
45 Manowmertpsl. [TopiiHeBOM KUIKOCTHBIN HACOC https://m.edsoo.ru/ff0azfca
46 IM'uapaBnuueckuii mpece
47 JlelicTBUE )KUJIKOCTHU U Ta3a HAa MOTPYKEHHOE bubnuoreka [IOK
B HUX TEJO. https://m.edsoo.ru/ff0a3276
bu6mmoreka [IOK
48 ApXMME/I0Ba cua https://m.edsoo.ru/ff0a33fc
Jlab 6orta Ne 9 «1
49 BBiT;)JE)I?ITIgEIIj)aHCI)ﬁaCI?I?IiI O 6:171<<<:TB3 quHé’I; Ha Eubmrorexa OK
1BAIOM > yrot https://m.edsoo.ru/ff0a3514
MOTPYKEHHOE B JKHJIKOCTb TEJI0Y
bubnuoreka [JOK
50 Ilnasaune en https://m.edsoo.ru/ff0a3a96
51 JlaboparopHas padota Ne 10 «BoisicueHue
YCIIOBUH MIJIAaBaHUS TEJIa B KHUJIKOCTU
52 Pemrenue 3agau no remam «ApxumenoBa bu6mmoreka [JOK
cunay, «¥Y CI0BUS IJIaBaHUS TeD» https://m.edsoo.ru/ff0a3654
53 [InaBanue cynos. BozmyxonnaBanue
P I1 .
eleHne 3aja4 1o Temam «Ilnasanue cyn0s BuGmoreka LIOK
54 BosnyxomnaBanuey, «J{aBnenue TBEPIBIX Tel,

JKHJKOCTEH U Ta30BY

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

55 KonTtponsnast padota Ne 3 o reme 1 bubmuorexa [IOK
«/laBneHnue TBEPABIX TEN, KUIKOCTEH U Ia30B» https://m.edsoo.ru/ff0a3f82
56 Mexannueckas padota. ExuHuisr paboTs 1
57 MoitHocTh. EAMHUIIEI MOIITHOCTH
58 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue 1 bubnuorexa [JOK
CHUJI Ha pplyare https://m.edsoo.ru/ff0a478e
bubmmoreka [{OK
1
59 MomenT crbi https://m.edsoo.ru/ff0a48a6
Pbryaru B TexHUKE, OBITY M TIPUPO/IE.
60 JTaGoparopras padora Ne 11 «BrrisicHeHue 1 1
YCJIOBHSI PABHOBECHS phlUara
61 IIpruMenenne mpaBuIa paBHOBECHS pblYara K 1 bu6mmnoreka IIOK
050Ky https://m.edsoo.ru/ff0a4c48
52| mpoctam wexaminion. Gororoe mpasion i BuGiorera LIOK
P ’ p https://m.edsoo.ru/ff0a4252
MEXaHHUKHI
Koaddurment monesnoro aecTeus
63 MEXaHH3Ma. 1 1 bubnuoreka [JOK
JlaGopaTtopnas padora Ne 12 «Onpenenenue https://m.edsoo.ru/ff0a4360
KIIJI HaKIIOHHOM ILIOCKOCTH
64 Mexannueckas sHeprusi. Kunernueckas u 1
MIOTEHIIMATbHAS DPHEPTUSI
65 [IpeBpaieHne MexaHM4eCKON SHEPIUH 1
OJIHOTO BUJA B IPYroi
66 Kontponsnas pabora Ne 4 o Teme «Pabora u 1 bubnunoreka [JOK
MOIIIHOCTb. DHEPIHs» https://m.edsoo.ru/ff0adee6
bu6mmoreka [JOK
1
67 TosTopenue 1 0600menue https://m.edsoo.ru/ff0a4ffe
68 PesepBHbIit ypok. 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
i Tema ypoka Beero KonTpoﬁ.m)- JIaﬁopaﬁTop- 06PA30BATEIbHBIC
HbIe padoThI HbIe padoThI pecypesI
OcHOBHBIE TIOJIOXKE oJie o-
1| smenmicerofi reoput 1 onbrmse 1 BuGmiorera LIOK
https://m.edsoo.ru/ff0a5256
TIOITBEPOK ICHUST
2 ArperaTHbIe COCTOSHMS BELIECTBA 1
bu6moreka [IOK
3 CwmauuBanue. Kanuuisipabie siBICHUS 1 https://m.edsoo.ru/ff0a540e
4 Temneparypa 1
5 Bayrpennsis sueprusi. CriocoObl H”3BMEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEU SHEPTUU https://m.edsoo.ru/ff0a5800
6 TennonpoBoAHOCTD 1 bubmiorexa HOK
https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
1
! Kousexims. Usnyuenue https://m.edsoo.ru/ff0a5a26
8 KonunuectBo temnotel. Equnuibl konnyecTBa 1
TEIUIOTHI
9 VY nenpHas TENI0EMKOCTh 1 bubmiorexa [IOK
A https://m.edsoo.ru/ff0a5c60
10 Pacuér konuuecTBa TENIOTHL. YpaBHEHHE 1 bubnuoreka [JOK
TEIUIOBOTO OanmaHca https://m.edsoo.ru/ff0a6412
JIaGopatopHas pabota Ne 1 «M3yuenue
11 YCTPOMCTBA KAJIOPUMETPAY. 1 2 bubnuoreka [IOK
JIaGopatopHas pabota Ne 2 «M3yueHue https://m.edsoo.ru/ff0a65c0
poliecca TemIo00MeHa»
12 JIaGopatopHas padota Ne 3 «M3mepenue 1 1 bubnuorexa [IOK

y,HeHLHOﬁ TEIUIOEMKOCTH BEIIECTBaA

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

13 OHeprus TomuBa. Y ienbHasl TeIaoTa 1 bubmuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7088
3aK0H COXpaHEHUS ¥ NMPEBPAILICHUS YHEPTHH B
14 MEXaHUYECKUX U 1 BH6J.IHOTeKa HOK
TETITOBbIX TPOLIECCAX https://m.edsoo.ru/ff0a6a98
15 KonTponabnas padora Ne 1 o teme 1
«TennoBele IBICHUS»
bubmmoreka [{OK
1
16 Ilnanenne u oTBepaeBanme https://m.edsoo.ru/ff0a6bb0)
I'padvik maBiIeHWUS U OTBEPICBAHUS
17 KPUCTAITINIECKHUX TEJL. 1 Et?rfsﬁir?ﬁT:(;;%gr?/I:anYbSa
VY nenpHasg TEIUIOTA ILJIABJICHUS " :
bu6moreka [IOK
1
18 Peenne 3azas https://m.edsoo.ru/ff0a71d2|
19 Hcnapenue. HachlieHHBIN 1 HEHACHIIICHHBINA 1 bubnuoreka [IOK
nap https://m.edsoo.ru/ff0a72fe
[Tornomenue sHeprur Npyu UCHAPEHNUN
20 KUAKOCTU. Boinenenue 1 Et?[?sj?ﬁr?wT:(;;?)gr?/I:fOﬂ 40¢
SHEPTHUH MPHU KOHJCHCAIIUHY T1apa T '
Brnaxnocts Bo3ayxa. Jlaboparopuas paboTa
21 No 4 «M3mepeHne OTHOCUTEILHOU BIAKHOCTH 1 BH6J,IHOTeKa LOK
BO3IyXa» https://m.edsoo.ru/ff0a786¢
bubnuoreka [JOK
22 Kunenue L https://m.edsoo.ru/ff0a7628
23 Y aenpHas TemioTa napooopazoBaHus 1
24 Pewrenue 3amau 1
bu6mmoreka [JOK
25 Pabora ra3a u nmapa npu paciivupeHuu 1 https://m.edsoo.ru/ffoazc7c
26 JIBurarens BHYTPEHHETO CTOpaHUs 1
27 ITapoBas Typ6una. KIIJ] TensoBoro aBurarens 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTtponsnas padora Ne 2 o teme

bubmuoreka [JOK

2 «1 i
8 3MEHEHHE arperaTHbIX COCTOSHHM https://m.edsoo.ru/ff0ag6ae
BEILIECTBA
29 DneKTpu3alus Tejl Mpyu COMPUKOCHOBEHUH.
B3aumoielicTBre 3apsHKCHHBIX TEJ
30 Onexrpockorn. [IpoBOTHUKH U HEPOBOIHUKH
AIIEKTPUYECTBA
bubmmoreka [{OK
31 3akon Kynona. Dnexrpuueckoe mose https://m. edsoo.ru/ff0ag7e4
JlenuMOocCTh 3JIEKTPUYECKOTO 3apsa. bubmuorexa [JOK
32 _
OnekTpoH. CTpoeHne aToma https://m.edsoo.ru/ff0a8a0a
33 OOBbsiCHEHNE AIIEKTPUUECKHUX SBICHUI. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
CraTudeckoe 3JeKTPUYECTBO, €ro YUET U bubnuoreka [IOK
34 :
WCTIOJIb30BAHNE B OBITY U TEXHUKE https://m.edsoo.ru/ff0a8ef6
DnekTpuyeckuil Tok. ICTOUHUKH bubnuoreka [IOK
35 _
3JIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a90cc
DJIEKTpUYECKas 1EMb U €€ COCTABHBIC YACTH. bubnunoreka [JOK
36 . :
DJIEKTPUYECKUI TOK B METaJlJIax https://m.edsoo.ru/ff0a95a4
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA brbmioreka LJOK
P https://m.edsoo.ru/ff0a96b2
38 Cuna Toka. U3mepeHue cuiibl TOKa
JlabopaTtopnas padora Ne 5 «COopka
39 :meKTp Hqixoﬁpuenﬂ U U3Me eHI/IlZ‘, CHUJIBI TOKa Eubmiorexa TOK
KD P https://m.edsoo.ru/ff0a9838
B €€ Pa3IMYHBIX Y4aCTKaX)
40 DnexTpuueckoe HampspkeHue. M3mepenue
HaMPsKEHUS
JlaboparopHas pabota Ne 6 «3mepenue
41 Harm slfmeHlfzm Hap a3JMYHBIX aCTIE)aX bubmiorexa [JOK
p pa yHactx https://m.edsoo.ru/ff0a8bd6
MOCJICIOBATETLHOM ANEKTPUIECKOM SN
42 DIEKTPUYECKOE CONPOTUBIICHUE bubnmoreka [JOK

IIPOBOAHUKOB. 3akon Oma AJI y4aCTKa O

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

Pacuér conpoTuBiieHUs IPOBOIHUKA.

bubmuoreka [JOK

43 VY 1ienpHO€ CONPOTUBIICHUE https://m.edsoo.ru/ff0aa738
[Ipumepst Ha pacy€T CONMPOTHUBIICHUS
44 HIE)OBonIiIHKa EHHBI TOKaII?I Bubmaoreka LIOK
’ https://m.edsoo.ru/ff0aa738
HaIpsHKEHUS
Peocrartsl.
JlabopaTtopHnas pabota Ne 7 «M3mepenue bubnuorexa [JOK
45 :
COIIPOTHUBIICHHUS POBOJAHMKA. 3yueHne https://m.edsoo.ru/ff0aad4a
MIPUHIINIIA JEHUCTBUS PEOCTATA»
KonTponsnas pabora Ne 3 no reme «Pacuer bubnuoreka [IOK
46 9 _
AJIEKTPUYECKUX LETICI https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE COSTMHEHHUE MPOBOTHUKOB
48 [TapannensHOE COETMHEHHE MPOBOTHUKOB bubmorexa [JOK
https://m.edsoo.ru/ff0aaa58
49 JlabopaTtopHnas pabota Ne 8 «3y4ueHue bubnuoreka [IOK
MapajyIeIbHOTO COCMHEHUS MPOBOIHUKOBY https://m.edsoo.ru/ff0aadle
PaGoTta 1 MOLITHOCTB ANIEKTPUUECKOTO TOKA.
JlabGopaTtopHnas pabota Ne 9 «M3mepenue bubnuoreka [JOK
50 . :
MOIITHOCTH B PA0OTHI TOKA B AJICKTPUUECKOM https://m.edsoo.ru/ff0aaf8a
JIamMIe»
51 HarpeBanue npoBoJHUKOB 3JEKTPUUECKUM bubnunoreka [JOK
TOKOM. 3akoH Jlxoyns—Jlenua https://m.edsoo.ru/ff0ab124
52 Jlamnia ocBenieHusl. DNEKTPUUYECKUE bubnnoreka [JOK
HarpeBaTeIbHbIC MPUOOPHI https://m.edsoo.ru/ff0ab3e0
53 KopoTtkoe 3ambikanue. [Ipegoxpanurenu bubmorexa LIOK
P - IPEIOXD https://m.edsoo.ru/ff0ab660)
KonTtponrHas padota Ne 4 o teme «Pabota u bubnuoreka [IOK
54 :
MOIIHOCTb JIEKTPUYECKOTO TOKA» https://m.edsoo.ru/ff0abd2c
bu6mmoreka [JOK
55 [TocTosiHHBIE MarHUTHI. MarHuTHOE T0JIE https://m.edsoo.ru/ff0abeas
56 MarnuTHoO€ 1oJie TPOBOJIHUKOB C TOKOM U

MOCTOSHHBIX MarHUTOB. MarHuTHbIE JTUHUN



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

57 MarauTHoe 1noJje KaTylKd ¢ TOKOM. 1 bubmuorexa [IOK
DNEKTPOMAarHuThl U UX IPUMEHEHHE https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE T10J1€ 3eMITH 1 bubmmorexa [TOK
https.//m.edsoo.ru/ff0acOba
59 JlelicTBME MarHMTHOTO TOJISI HA MPOBOHUK C 1 bubnuorexa [JOK
ToKOM. [IpaBusio neBoil pyku https://m.edsoo.ru/ff0ac1d2
60 WNHayKuus MarHUTHOTO TIOJIS 1 Et?g?;%f;;gr?/l:mac? 4a
61 DNEeKTPUYECKUM JIBUTATEIH 1 Eéﬁ?;ﬁf;;gﬁ}:mw 6c
62 MarHuTHbIN l'IOTOIi. SBrnenune 1
AIIEKTPOMATrHUTHON WHYKITHH
Hamnpasnenue namykimonHoro Toka. [Ipaswmio
63 Jlenna. 1 1
JlabopaTtopnas padota Ne 10 «3yuenne
SIBJICHUS DJIEKTPOMATHUTHON MHAYKITI
64 CrocoObI MOTYyYeHUS DIICKTPHUECKOM 1
sHepruu. [lepenaya 31eKTpoIHEPrun
65 KontponbHas padota Neb o teme 1 bubnuoreka [JOK
"DeKTpOMarHuTHhIE SIBJICHUS" https://m.edsoo.ru/ff0ach14
66 PesepBubIit ypok. PaboTa ¢ TekcTamu o Teme 1 bubnunoreka [JOK
"TennoBeie siBiIeHUS" https://m.edsoo.ru/ff0acc5e
67 PezepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHrlit ypok. PaGoTta ¢ TekcTamu 1o teme 1
"MarHuTHbI€ siBIeHU"
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 10



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka - -
n/n yp Bcero Konrp Oﬁﬂ b JIaﬁopaﬁT op o0pa3oBaTe/ibHbIE
Hble padoThl| HbIe padoThI pecypesI
Mexannueckoe aBr>XeHne. MarepuaiibHas
1 touka. Cucrema orcyera. OTHOCUTEILHOCTD 1
MEXAHUYECKOTr' 0 ABMKEHUSI
bu6moreka [IOK
2 II 1
CPeMCILCHHC https://m.edsoo.ru/ff0ad474
3 Onpenenenne KOOPAUHATHI IBUKYILIETOCS 1 bu6moreka [IOK
Teaa https://m.edsoo.ru/ff0ad19a
4 CKOpOCTh MPSAMOJIMHENHOTO PAaBHOMEPHOIO 1
TIBHKEHHUS
I'padpukn 3aBHCHMOCTH KHHEMATHUYECKIX
5 BEJ'ISI)‘II/IH OT BpEMEHH IIPU OPIMOIHHEHHOM 1 Bubmaorexa LIOK
P Py IIp https://m.edsoo.ru/ff0ad8d4
PaBHOMEPHOM JIBH>KECHUU
XapakTepuCTUKHU HEPABHOMEPHOTO
6 nerokenus. [IpsimonnHelinoe 1
PaBHOYCKOPEHHOE JIBUKEHHUE
CKOPOCTh OPIMOJIUHENHOTO
7 aBPII)O CKO 1;HHoro JIBHOKEHUS 1 bubmiorexa HOK
p YCKOp ’ https://m.edsoo.ru/ff0adb18
I'paduk ckopocTu
3 [lepemenienue Tena npu NpSIMOJIMHEHHOM 1
PaBHOYCKOPEHHOM JIBM>KEHHH
PaBHOMEpHOE ABMIKEHNE O OK HOCTH.
9 IIepuo II:I) IJaCTHOTa o0pa eHHHpJ}_I[)ItI(HeIZHaH u 1 bubmiorexa HOK
pHOA pattl ) https://m.edsoo.ru/ff0ael76
yra0Basi CKOPOCTH
10 Jlaboparopnas pabota Ne 1 «MccnenoBanue 1 1

PAaBHOYCKOPCHHOI'O ABUKCHU S 0e3 HavaIIbHOM



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

CKOPOCTHY

CKopocCTh IPU KPUBOJIMHEHMHOM JIBYKEHUU.

bubmmoreka [{OK

11 JIBMIKEHHE 110 OKPYKHOCTH C IIOCTOSIHHOM 110 https://m.eds0o. ru/ff0ae612
MO/TYJTI0 CKOPOCTBIO
bubmmoreka [{OK
12 Pemenne sazax https://m.edsoo.ru/ff0ae72a
13 OTHOCHUTENBHOCTD JBHKCHUS bubnmorexa LIOK
https://m.edsoo.ru/ff0ae982
K o]
14| Tmommeiinos pasoycxopenmoe BuGmorexa LIOK
P p yexop https://m.edsoo.ru/ff0aeb6c
JIBIOKCHUEC)
15 WNuepunaneHbie cuctemsl otcuera. [IepBbii bubnuoreka [IOK
3akoH HproToHa https://m.edsoo.ru/ff0aeca2
16 Bropoii 3akon HeroToHa
N bubmuorexa [JOK
17 Tperuii saxon Herotona https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 CBoboaoE najeHme Ter https://m.edsoo.ru/ff0af738
19 JlaGopaTtopHas pabota Ne 2 «M3mepenue bubnuoreka [JOK
YCKOPEHHS CBOOOTHOTO TMAICHUSDY https://m.edsoo.ru/ff0afa26
20 3aKOH BCEMUPHOT'O TATOTEHUS bubmiorexa LIOK
https://m.edsoo.ru/ff0af8be
21 YckopeHnre cBOOOIHOTO MaJeHUs Ha 3eMIIe U bubnuoreka [JOK
JIpyrux HeOECHBIX Telax https://m.edsoo.ru/ffOafb8e
29 Cuiia TSHKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [JOK
TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
23 Bec Tena, qemxkymerocs ¢
yckopeHuemcuctema). ['anmaktuku"
bu6mmoreka [JOK
24 Crna TpeHus https://m.edsoo.ru/ff0af5f8
25 JlnHaMuKa KPUBOJIMHEIHOTO JBMKCHHUS bubmiorexa [IOK

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK

26 Pemenne sanau https://m.edsoo.ru/ff0afe36
27 HckyccTBeHHBIE CIYTHUKN 3eMJIN
28 VYcnoBus paBHoBecus Tei. LleHTp TsxecTn bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0b02b4
29 Bunel paBHOBecus Ten bubmorexa [IOK
https://m.edso0.ru/ff0b0408
Kontponbhas padoTta Ne 2 o TeMe «3akoHbI bubnuorexa [JOK
30 N :
NIBIDKEHUS U B3aUMOJIEHCTBUS TEID) https://m.edsoo.ru/ff0b06ec
31 Nmmynbe Tena. 3akoH cOXpaHEHUS UMITYJIbCa bubmorexa LOK
] https://m.edsoo.ru/ff0b07fa
bu6moreka [IOK
32 PeaktuBHoe aBmxenue. Pakernl https://m. edsoo.ru/f0b096G
33 Pemtenue 3amay
bu6mmoreka [IOK
34 Pabora cuit https://m.edsoo.ru/ff0b0a84
35 PaboTa cumbl TSOHKECTH, CHITBI YIIPYTOCTH U bubnuoreka [IOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
[ToreHumanpHas SHEPTUS TeJa, TIOTHITOTO
36 Haj 3emuieid. [loTeHmanpHas SHEPTUs yIpyro
nehOpPMUPOBAHHON MPY>KUHBI
Kunernueckas sneprus. Teopema 00
37 M3MEHEHUU KHHETHYECKOM
SHEPTHH
38 3aKOH COXpaHEHUs] MEXaHMUECKON YHEPTHH bubmiorexa [IOK
https://m.edsoo.ru/ff0b0c32
39 Pemenue 3amau
40 KonTtposnpHas padota Ne 3 1o Teme «3aKoHbI bubnuoreka [IOK
COXPaHEHUsS B MEXaHUKE https://m.edsoo.ru/ff0b12fe
41 KonebarensHo€e ABMKEHNE bubmiorexa HOK

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42 CBoboanbie konebanus. KonebarenpHbie 1 bu6morexa [IOK
cuctembl. MasiTHUK https://m.edsoo.ru/ff0b20f0
43 Bennuunnel, XapakTepu3yomme 1
KoJie0aTeIbHOE JIBIKCHUE
bubmmoreka [{OK
44 T'apmonuteckue xonebanms 1 https://m.edsoo.ru/ff0b197a
JlabopaTtopHnast pabota Ne 4 «MccnenoBanue
45 3aBUCHMOCTH TIEPHO/Ia U YaCTOTHI CBOOOTHBIX 1
KOJIeOaHW HUTSHOTO MasTHUKA OT €ro
JUTHHBI
16 3aryxatomue KojieOaHus. BeiHyk1eHHbIE 1 bubmuorexa [JOK
KojeOaHus https://m.edsoo.ru/ffOblaec
bu6moreka [IOK
1
4t Pesonanc https://m.edsoo.ru/ff0b197a
48 PacnipocTpanenue xonebanuii B cpene. 1 bubnuoreka [IOK
BouHbl https://m.edsoo.ru/ff0b21fe
49 Jnmuna BosiHbl. CKOPOCTh pacipoCTpaHEHUsI 1
BOJIH
50 Hcrounuku 3ByKa. 3ByKOBBIC KOJICOaHUS 1
51 BricoTa, TeMOp 1 I'POMKOCTB 3BYyKa 1
52 Pacnipoctpanenue 3Byka. 3ByKOBbIE BOJHBI 1
. bubnuoreka [JOK
53 OTtpaxkeHue 3ByKa. 3BYKOBOI1 pe30HaHC 1 https://m.edsoo. ru/ffob23ca
bubnuoreka [JOK
>4 Pemenne sanad L https://m.edsoo.ru/ff0b25f0
KonTtponrHas padota Ne 4 o teme
55 «MexaHnueckue KoneOaHus u 1
BOJIHBI. 3BYK»
bu6mmoreka [JOK
1
56 Hcrounuku cBera. PacpocTpanenue ceera https://m.edsoo.ru/fOb2abe
57 OTtpaxkeHue cBeTa. 3aKOH OTPAKCHHSI CBETA 1



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

bubmuoreka [JOK

58 [Tnockoe 3epkaino https://m.edsoo.ru/ffOb2fe6
59 [Ipenominenue cBera. 3aKOH MPETOMIICHUS bubnuorexa [JOK
ceera. [losiHOE BHYTpEHHEE OTpaKEHUE https://m.edsoo.ru/ff0b2c6c
60 JIun3el. OnTudeckast Cuiia JIMH3BI
. bubmmoreka [IOK
61 N300paxkenusi, 1aBaeMble TUH30M https://m.edsoo.ru/fob31d0
JlabopaTtopHnast pabota Ne 5 «3y4ueHue
62 CBOMCTB M300pakeHUs B bubnuorexa [JOK
coOuparoieii uH3e. MI3mMepeHne onTuyeckou https://m.edsoo.ru/ffob3658
CWJIBI JIMH3BD)
bu6moreka [IOK
63 Pemenye sazias https://m.edsoo.ru/ff0b38c4
bu6mmoreka [IOK
64 Tnas u spenue https://m.edsoo.ru/ff0b3aea
bu6mmoreka [IOK
65 OnTuseckue npuoope! https://m.edsoo.ru/ff0b3c5¢c
66 Hutepdepennus u nudpakius cBera
67 ®U3NYECKUH CMBICT TTOKa3aTes
MIPEJIOMIICHHUS
bu6mmoreka [JOK
68 Jlucnepeust caera. Lsera ren https://m.edsoo.ru/ff0b3f2c
69 THUIIBI ONTUYECKUX CIIEKTPOB bubmiorexa [IOK
https://m.edsoo.ru/ff0b444a
JIab 6ota Ne 6 «Hab
70 c;n(())lﬁ)lall{Toorlz)Hliﬂni?{e;;me c«neilqm(?li1 o Eubmiorexa TOK
p https://m.edsoo.ru/ff0b4206
VCITYCKaHUSI»
71 DIEeKTPOMarHuTHOE TOJIE. bubnunoreka [JOK
ONEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOc0a7e
72 CBoiicTBa AIIEKTPOMATHUTHBIX BOJTH buGmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Jlnama3oHbl 2IEKTPOMArHUTHBIX BOJTH



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

bubmuoreka [JOK

74 PasButHe B3rIA10B HA IPUPOY CBETA https://m. edsoo.ru/ffocOfAc
bubmmoreka [{OK

~ Pemenne sanas https.//m.edsoo.ru/ff0c0e2a

KonTtponeHas padora Ne 5 o teme
76 «CBeTOBBIE SBJICHUS. DJIEKTPOMATHUTHbIE
BOJIHBI»
bubmmoreka [{OK
77 PagnoaxtuBHOCTE. MoOieIn aTOMOB https://m.edsoo.ru/ffocl 2a8
78 [Tornouienue u ncryckaHue cBeTa aTOMaMH.
[IpoucxoxkaeHue JIMHENYAThIX CIIEKTPOB
79 PannoakTrBHBIE MpeBpanIeHNsT AaTOMHBIX bubnuoreka [IOK
snep. 3aKOH pagroaKTUBHOTO pachaaa https://m.edsoo.ru/ff0c144c
80 DKCIEpUMEHTAIIbHBIE METO Il MCCIIEIOBAHUS bubnuoreka [IOK
JaCTHI] https://m.edsoo.ru/ff0c1550
JlaboparopHas padota Ne 7 «3mepenue

81 eCTecIT)BZHgI({)r;([) I[))ZuJI/ITauI/IOHH(c()ro l\&)opﬁzf ! bubmiorexa LIOK

https://m.edsoo.ru/ff0c1672
JTIO3UMETPOM»

82 OTKphITHE TPOTOHA ¥ HEUTpOHA Eubmorexa TOK
https://m.edsoo.ru/ff0c18ac
bu6mmoreka [JOK

83 CoctaB aTOMHOTO sifipa. SlnepHbie CUITbI https://m.edsoo.ru/ffoclald
bubmuoreka [JOK

84 Dueprust caasu. Jledext maccrl https://m.edsoo.ru/ff0clb4a

85 Jenenue saep ypana. Llennas peakuust

86 JIaGopatopHas pabota Ne 8 «M3yueHue bubnuoreka [IOK

JeTIeHUs pa ypaHa 1o ¢ororpaguu TpeKoB» https://m.edsoo.ru/ff0c2126
A 5 B
87| anyrpemes neprant novmx n1ep o Bumiorera LIOK
TP p s1ep https://m.edsoo.ru/ff0c1c58
IEKTPUYECKYIO SHEPTUIO
88 ATOMHast SHEpreTukKa bubmorera [JOK

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89 Buonoruueckoe aeiicTBIE pagnanum 1
bubmmoreka [{OK
%0 TepmosiiepHas peaxius 1 https://m.edsoo.ru/ff0c1e88
91 Pemenwue 3amau 1
Jlaboparopuas padota Ne 9 «3yueHue
92 TPEKOB 3apsHKEHHBIX YaCTHUIL TI0 TOTOBBIM 1 BH6J.IHOTeKa HOK
(oTorpaduIMD https://m.edsoo.ru/ff0c223e
Kontponsnas pabora Ne 6 no teme
93 «CTpoenue atoMa U aTOMHOI'O spa. 1
Hcnosib30BaHMEe SHEPTHHM ATOMHBIX SIJIEP)
bu6moreka [IOK
1
4 Mexauuueckue sBIeHus https://m.edsoo.ru/ff0c245a
bu6moreka [IOK
1
% Tennosie snenma https://m.edsoo.ru/ff0c2572
96 DNEeKTPOMAarHUTHBIC SIBJICHUS 1 BH6J,IHOTeKa HOK
https://m.edsoo.ru/ff0c2a22
bu6mmoreka [IOK
7 KBautosbie fBenns L https://m.edsoo.ru/ff0c2b30
Hayunslif MeTo/ MO3HAHUS U €T0 pealn3alus
98 B (PM3HYECKUX 1 brbmioreka LJOK
O https://m.edsoo.ru/ff0c2c52
CBs13b (DU3UKHU ¥ COBPEMEHHBIX TEXHOJIOTHII B
9 | ofmacru nepegam ! ipsim dsoo T0c2dss
nH(pOpMaIIUH, SHEPTETUKE, TPAHCIIOPTE T '
bubnuoreka [JOK
1
100 Hostopenne n 060bmennue https://m.edsoo.ru/ff0c2e82
bu6mmoreka [JOK
1
101 Tostopenne n 06obmennue https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1
no teme "KBaHTOBas U saepHas Gpusnka'
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
» Gusuka, 7 knacc/ Ileppikun A.B., O01ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTBIO
«M3narenbeTBO «OK3aMEH»
» ®usuka, 8 knacc/ [leppimkun A.B., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenieHue
» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHu4eHHON

OoTBETCTBEHHOCTHIO «[IPODAY»; AxiimonepHoe o61ecTBo «31aTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJISA

7 KITACC

1.PaGoyas nporpamma.

2. IIporpammbl ocHOBHOTO 00111er0 00pazoBanus. Gusmuka. 7 — 9 kinaccel
(aBTopsl:A.B.ITepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,

2014, B COOTBETCTBHH C BEIOPAHHBIM YUYEOHUKOM:

4. Ieppimkua A.B. ®usuka. 7 kiacc. YaeOHHK 1151 00111€00pa30BaTeIbHBIX
yupexnenuii . M.:[Ipoda. 2011

5. Jlykamuk B.W. CO0opHUK BOIPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.
[Ipoceemenue, 2010. —192c.

8 KITACC

1. PaGouast mporpamma. @usnka. 7 — 9xiaccel: yueOHO-METOANIECKOTO TTOCOOMS
/coct.TuxonosaE.H. — 2-e uzn.,ctepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpammbl 0ocHOBHOTO 00111eT0 00pazoBanms. duszmka. 7 — 9 kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBHM C BBIOPAHHBIM YUYECOHUKOM:

4. Iepoiikud A.B. @usuka. 7 kiacc. YueOHUK 111 0011e00pa30BaTeIbHbIX

yupexaennit . M.:JIpoda. 2011



5. Jlykamuk B.. CoopHUK BOITPOCOB U 3a7a4 1o ¢usuke. 7-9 xki. — M.:
IIpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJILHBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotbl. KoHTposibHBIE 33 1aHUS.
—Caparos:Jlunein, 2014.

8. «KoHTponbHO-u3MepuTenabHbie Matepuaibl. Pusnka. 7 kinacc/Coct. H.W. 3opun. —
2-e u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yauebHo-metoandeckoe nocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. Ilepsikun ®@usuka-8xi 2017 M. Ipoda

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

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIE U KOHTPOJIbHBIE pabOThI-§ Kiacc
2017 M. JIpoda

13.B.B. Illlaxmartosa ,0O.P. llledep Jlnarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. [To3otickuii Coopauk Bornpocos u 3amgaa 2015 M.

Apoda

9 KIIACC

1. PaGouast mporpamma. @usuka. 7 — 9xiacchl: yueOHO-METOANIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpammbl 0cHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepbiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas mporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBHUU C BEIOPAHHBIM YUYEOHUKOM:

4. Tlepeimikua A.B. ®usuka. 7 knacc. YueOHUK 115 001ieo0pa3oBaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.M. COopHUK BONPOCOB U 3a7a4 1o ¢pusuke. 7-9 k. — M.:
IIpoceemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIbHBIE



paboTsl. —o-¢ u3ganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlabopatopusie padotsl. KoHTposibHBIE 3a1aHUA.
—Caparos:Jlunein, 2014.

8. «KoHTponbHO-u3MeputenabHbie Matepuaibl. Pusnka. 7 kinacc/Coct. H.W. 3opun. —
2-e u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaueOHo-meToanueckoe nocoodue/ A.E. Mapon.- M.:

Hpoda, 2011.- 123c.:

KontponbHbie 1 caMocTosITeNbHBIE paboThI IO pu3uKe. 9 Kiace: kK yueOHuky A.B.
[epsimkuna, E.M. I'yrauk «®uszuka 9 knace» / O.W. I'pomuesa. — M.: U3natenscTBO
«9DK3ameny, 2014,

Tectol o gusuke. 9 knacc: k yueOHuky A.B. Ileppimikuna, E.M. I'ytHuk «®u3nka

9 knacc» / O.U. I'pomueBa. — M.: M3narenbcTrBo «Ox3ameny, 2010.

®uzuka. 9 knacc. TemaTuueckue TecToBble 3aaHus A MOAroToBKU K 'HA. / aBT.-
coct.: M.B. boiinenko, O.H. Mupouikuna. — fpocnaib: OOO «AkageMus

pazButus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
7 KIIACC

1. bubmoreka — Bc€ mo npeamety «Dusukay. — http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — http://fizika-class.narod.ru

3. Equnas xomnekmus mudpoBbIX 00pa3oBaTENbHBIX PECYPCOB. —

http://schoolcollection.edu.ru

4. VlaTepecHbie MaTepuaibl K ypokam GU3UKHU MO TeMaM; TECTHI TI0 TeMaM; HaTJIsTHbIC

nocobwust kK ypokam. — http://class-fizika.narod.ru

5. lludpossie oOpazoBaTebHBIE pecypchl. — http://www.openclass.ru

6. DneKTpoHHbBIC yueOHUKH 1o (usuke. — http://www.fizika.ru
8 KJIACC

1. bubnuoteka — Bcé mo npeamery «dusukay. — http://www.proshkolu.ru

2. BupeoomnsiTel Ha ypokax. — http://fizika-class.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://schoolcollection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3. Enunas komtekuus nupoBbIX 00pa30BaTENIbHBIX PECYPCOB. —

http://schoolcollection.edu.ru

4. InTepecHbie MaTepHraibl K ypokaMm (U3UKH MO TeMaM; TeCThI IO TeMaM; HarjsiTHbIe

nocoOus k ypokam. — http://class-fizika.narod.ru

5. lludpossie oOpa3zoBaTebHbIC pecypchl. — http://www.openclass.ru

6. DJIeKTpOHHBIE yueOHUKH 1o ¢pusuke. — http://www.fizika.ru
9 KJIACC

1. BuneoonsiTel Ha ypokax. — http://fizika-class.narod.ru

2. Enunas xkosyuekuus HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB. —

http://schoolcollection.edu.ru

3. I/IHTepeCHBIG MaTcpualibl K YpOKaM (1)I/ISI/IKI/I I10 TCMaM, TCCTHI I1I0 TEMaM., HarJIs1AHBIC

nocobus k ypokam. — http://class-fizika.narod.ru

4. [ludpoBbie 0Opa3oBaTeabHbIC pecypehl. — http://www.openclass.ru

5. DnexTpoHHbBIE yueOHUKH 10 pusnke. — http://www.fizika.ru

6. Aucrannmonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpsITHII Ki1acc.

CereBoe oOpa3oBaTesibHOE coo0IecTBO. http://www.openclass.ru/node/109715

7. Enunas komnekius udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

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

8. denepanbHBIN HEHTP HHPOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB.

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

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

10. T'azera «1 ceHTAOps» MaTepuaibl o ¢pusuke. http://archive.1september.ru/fiz

11. Aanmanuu ¢puszndeckux o0bekToB. hitp://physics.nad.ru/

12. XKuBast pusuka: oOydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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