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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3nMke Ha ypoBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHMs COCTaBJIE€HA Ha
OCHOBE IOJIOKEHUM U TpeOOBaHUI K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpasoBarenbHOM mporpammsbl, mpencraBieHHbix B ®I'OC OO0, a Takxke ¢ ydeToM
denepanbHOi pabodell mporpaMMbl BocmHuTaHus W KOHIENIUMU TpernojaBaHus Y4eOHOTO
npeameta «Pu3nkay.

Copepxanue mporpamMmbl 1o ¢GU3MKe HampaBleHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW TpPaMOTHOCTHM OOy4aroUMXCs W OpraHM3aluio Hu3ydyeHus GU3MKH  Ha
NesITeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uKe y4HUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanuzanuu  TpedoBanuit ®I'OC OOO K IUIaHUPYEMBIM JIMYHOCTHBIM U
METaINpeIMETHBIM pPe3yJIbTaTaM OOYYEHHs, a TaKKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-
HAYYHBIX y4eOHBIX MPEJMETOB HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHusI.

[Tporpamma no gu3uKe ycTaHaBIMBAET paciipesieieHre y4eOHOro MaTepuana 1o rogam
oOyueHus (Io Kiaccam), HpeJlaraeT NPUMEPHYIO IOCIEJOBATEIIBHOCTh H3YUEHHUS TeM,
OCHOBaHHYI0 Ha JIOTHKE pAa3BUTHUS MPEIMETHOTO COJEpXKaHUS U YYE€Te BO3PACTHBIX
0COOEHHOCTEN 00yYarOIIXCS.

[Iporpamma mo ¢usmuke pa3paboTaHa C LENbIO OKa3aHHUS METOAWYECKOH IMOMOIIN
YUHUTEI0 B CO3aHUH pad0vei MpOorpaMMBbI IO Y4EOHOMY TTPEAMETY.

Om3nKa SBISETCS CHUCTEMOOOPA3yIOMMM ISl  €CTECTBEHHOHAYYHBIX  YYEOHBIX
IPEeIMETOB, MOCKOJbKY (pU3MUecKkre 3aKOHBI JIeKaT B OCHOBE IPOIECCOB M SIBJICHUIA,
M3y4aeMbIX XUMHUEH, ONOIOTHEH, acTpOHOMHEH U (hU3UUEeCcKOi reorpadueil, BHOCUT BKJIAJ B
€CTeCTBEHHOHAYYHYI0 KapTHHY MHpaA, MpelocTaBiser Haubosee sCHble 00pasibl
MPUMEHEHHS] HAyYHOTO METO/Ia MO3HAHUS, TO €CTh CIoco0a MOMTy4YeHUs! TOCTOBEPHBIX 3HAHHIMA
0 MHUpE.

OpHa U3 TIaBHBIX 337a4 (PU3NYECKOTO 00pa3oBaHMs B CTPYKType 001ero oopa3zoBaHus
COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH W HHTEpeca K HayKe Yy
o0yyJaromuxcs.

Nzyuenne ¢uszukn Ha 06a30BOM ypOBHE MpEANoiaraeT OBJAJACHUE CIEIYIOIUMH

KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMHU
€CTECTBEHHOHAYUYHYI0 TPaMOTHOCTb:
HAYYHO OOBSACHATH SBJICHHUS;
OILICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJIOBAHUS; HHTEPIPETUPOBATH JaHHbBIE
U UCTOJb30BaTh Hay4YHBIE JOKA3aTEeNbCTBA JUISMOIYYCHHS BBIBOJIOB.

Henu nzydyenus GU3MKU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUSIONPEICICHBI B
Konnenmun npenoaasanus yuebHoro npeamera «dOusnka» B



oOpa3zoBaTenbHBIX opraHmzanmsx Poccuiickoit denepanyu, peaau3yoONMX OCHOBHBIC
0011e00pa3oBaTeNbHBIE TTPOTPAMMBbI, YTBEPKACHHOU pemenneM Kommernn MwuHHCTEpCcTBa
npocsemenns Poccuiickoit @enepanun (mpotokoit ot 3 aexadpst 2019 r. Ne [TK48H).

eian uzyvyenus pusuku:
nproOpeTeHne WHTEepeca U CTPEMIICHHUST OOYJaIONINXCS K HAyYHOMY M3yYSHHIOTIPHPO/IBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH; pa3BUTHE MPEICTABICHUHA O
HAyYHOM METOjIe MO3HaHUS U (HOPMHUPOBAHUEUCCIIETOBATENFCKOTO OTHOIICHHUS K
OKPY’KaIOIIUM SIBJICHUSIM;

(dopMHpOBaHUE HAYYHOTO MUPOBO33PEHMS KaK pe3ysbTaTa U3yuyeHHUss OCHOBCTPOCHHUS MaTEpHH
U QyHAAMEHTAJIbHBIX 3aKOHOB (PU3HKH;

¢dopmupoBanue NpeCTaBICHUN 0 pomu Qu3MKH NS pa3BUTHA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymedl mnpodeccuoHaIbHON
NEeSTeIbHOCTH, CBSI3aHHOM ¢ (DU3MKOHM, MOATOTOBKA K JallbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3TUX Lesiel MporpaMmbl 1Mo (pu3MKe Ha ypOBHE OCHOBHOTOOOILETO
o0OpazoBaHus 00€CIIeUYnBACTCS PEIICHUEM CIISAYIOMNX 3a4a4: MpuoOpeTeHne 3HaHUM O
JMICKPETHOM CTPOCHHUHU BEIECTBA, O MEXaHWYECKUX,TEIUIOBBIX, IEKTPHYECKUX, MATHUTHBIX U
KBAaHTOBBIX SIBJICHUSX;
npuodpeTeHue YMEHUH  ONUCBHIBaTh U OOBACHATH (huU3HuUecKue ABIICHUS  C
WCTIOJIH30BAHUEM TIOTYICHHBIX 3HAHUH;

OCBOCHME METOJIOB PELICHUs MPOCTEHIINX PACUETHBIX 33a]au C MUCIOJIb30BaHUEM(PU3MUECKIX

MoJIeNieli, TBOPUECKUX M MPAaKTUKOOPHEHTUPOBAHHBIX 3a/1a4; Pa3BUTHE YMEHUH HAOIIOIAaTh

NPUPOAHBIE SIBICHUSI M BBIIOJIHSITH OMBITH,JIA00PATOPHBIE paboThI U
SKCIIEPUMEHTAIbHbIE HCCIIEIOBaHUS c

WCTIOJIb30BaHUEM H3MEPHUTEIBHBIX TPUOOPOB;

OCBOGHHE TMPUEMOB pPaboThl ¢ wuHPOpManue (U3NYECKOTO CONEpKaHUs, BKIIOYAS

uHGOPMAIIUIO O COBPEMEHHBIX TOCTHKEHHSIX (U3UKH, aHAlIU3 U KPUTUYECKOE OlIEHWBaHUE

UH(pOpMaLINY;

3HAKOMCTBO cO cepamu MpoecCHOHANBHON AESITETbHOCTH, CBA3aHHBIMH C (HU3UKOH, U

COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTHKEHHIX (PU3NUECKON HAYKH.

Ha u3yuenue ¢pusuku (0a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO O0IETO 00pa30oBaHUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 gacos (2
yaca B HefIeni0), B 9 kiacce — 102 ygaca (3 yaca B Henenio).



[Ipemaraemserii B mporpaMme 1o (pusuke mnepedeHb J1adopaToOpHBIX paboT M OMBITOB
HOCHUT PEKOMEHJATENbHBIM XapakTep, YUYHUTENb JielaeT BhIOOp MpOBENEHUs J1abopaTOpHBIX
paboT U OMNBITOB C YYETOM WHAUBUAYAIbHBIX OCOOCHHOCTEH 0O0ydYaroImuxcs, CIUCKa
9KCHEPUMEHTAIbHBIX 3a/laHui, NpeasaraeMblXx B paMKaX OCHOBHOTO TOCYAAapCTBEHHOIO
9K3aMeHa 110 QU3HKe.



COJAEP)KAHUME OBYUYEHMUA

7 KJIACC

Pa3nes 1. ®dusuka u e¢ posib B IO3HAHUM OKPY’KAKOIIEro MUpa.

®uszuka — Hayka o npupone. JSBieHnsa npuponsl. PuU3HUECKHE  SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBbIE, AIEKTPHUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. M3Mmepenue ¢usndeckux BennuuH. Pusndeckue mpuOOpHI.
ITorpemHocTs 3MepeHuid. MexxayHapoaHasi CUCTEMA €AUHULL.

Kak ¢usmka u Jpyrue ecTecTBEHHbIE HAayKd U3ydaloT npupoay. EcrectBeHHO-
HAYYHBIA METOJ TMO3HAHMS: HaONIO/JEHHE, MOCTAHOBKA HAYYHOTO BOMIPOCA, BBIIBH)KEHUE
TUMOTE3, HKCIEPUMEHT IO MPOBEpPKE THUMOTE3, OOBSCHEHHE HaOII01aeMOro SIBJICHHUS.
Onwucanue GpU3NMUECKUX SBICHUN C ITOMOIIBIO MOJETICH.

Hemoncmpayuu.

MexaHndeckure, TEIIOBbIE, IEKTPUIECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUA. PU3NUeCKue
npuOOphl U MpoIeypa MPSMBIX U3MEPEHUN aHAIOTOBBIM HIHU(PPOBBIM MPUOOPOM.

Jlabopamopmusie pabomost u onvimol.

Omnpenenenue UEHbl JENEeHUs KAl U3MEPUTEIBLHOTO MPUOOpa.

N3MepeHne pacCTosTHUM.

N3mepenune o0beMa KUAKOCTH U TBEpAoro Tena.Onpenenenue

pa3MepoOB MaJIbIX TEJl.

H3mepenune temneparypsl Npy IMOMOIIM KMIKOCTHOIO TEPMOMETPA U AATUYMKATEMIIEPATYPBI.
[IpoBenenue HCCIIEA0BAHUS [0 IPOBEpKE  TUIOTE3bl:  JAIBHOCTh  IOJIETa
HIapuKa, MyIEeHHOr0 TOPU30HTAIBLHO, TeM O0JIbIle, YeM OOJIbIle BHICOTA MTyCKa.

Paszgea 2. IlepBoHayaibHbIE CBEJEHUS 0 CTPOCHUM BellecTBA.

CrpoeHue BelecTBa: aToMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILECTBA.

JIBumxeHue yactull BemiecTBa. CBs3b CKOPOCTH JBMKEHHUS YAaCTHUIl C TEMIIEPaTypOU.
BpoyHoBckoe nBmxkeHue, nuddys3us. BzaumoneidcTBUe YacTHUI] BEIIECTBA: MPHUTHKEHUE H
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BELIECTBAa: CTPOEHUE Ta30B, JKUIKOCTEH U TBEPABIX
(kpucTammnyeckux) Ted. B3auMocBsI3p MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSTHUSIX U MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJBL.

Jemoncmpayuu.



Hab6nronenrne 6poyHOBCKOTO JIBHIKEHHUS.

Habmonenue nuddysumn.

Habmronenue siBiieHniA, 0OBSICHIIOMUXCS TPUTHKEHUEM WU OTTATKMBAaHUEMYACTHI]
BEILECTBA.

Jlabopamopuwvie pabomost u onvimol.

OrneHka AuaMeTpa atoma METOAO0M PsiIoB (¢ ucrosib3oBanueM (otorpaduii). OnbITH MO
HAOIIO/IEHUIO TETJIOBOTO PACIIMPEHHS Ta30B.
OnBITHI MO OOHAPYKEHUIO TEHCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKECHHUSL.

Paznen 3. /IBuskeHue U B3aUMOIeiCTBHE TeJl.

Mexanunveckoe qBukeHue. PaBHOMepHOE M HepaBHOMepHOe ABMkeHHe. CKOpOCTb.
Cpenusiss CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUU. PacyeT myTu U BpEMEHU JIBUKEHUS.

SIBnenue mHepuuu. 3aKOH MHEpUMU. B3anMoneicTBrue Ten Kak NpUYMHA U3MEHEHUs
CKOpOCTH JBWXKEHHMS Tesl. Macca kak Mepa mHepTHOCTH Tena. [lmoTHocTs BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00hEMa BEIECTBA.

Cuna xak XapakTepucTHKa B3aumojeicTBus Tein. Cuna ynpyroctd U 3akoH ['yka.
N3mepeHne cuiibl C MOMOLIbI0 JUHAMOMETpA. SIBineHue TAroreHus U cuia Tsokectd. Cuia
TSOKECTH Ha Jpyrux IiaHerax. Bec Tena. HeBecomocTs. CioxeHue cuil, HampaBiIEHHBIX IO
onHOW mpsMoil. PaBHoxeictByromas cui. Cwiia TpeHusa. TpeHHE CKOJBKEHHS U TPEHHE
nokosi. TpeHue B npupojie ¥ TEXHUKE.

emoncmpayuu.

Habmonenne mexanndyeckoro 1BUeHUs Tena. Mzmepenue

CKOPOCTHU NpSMOJIMHENHOTO ABMkeHus. Habnonenue sinenus

WHEPITUH.

Habumonenne nu3aMeHneHus: CKOpoCTH MpH B3auMoaencTBuu Tes.CpaBHeHUE
Macc M0 B3aUMOJECHCTBUIO TEN.

CnoxeHue Cuil, HallpaBJIEHHBIX 110 OJJTHON IPSIMOM.

Jlabopamopuwvie pabomol u onvimel.

Onpenenenue CKOPOCTHU  PaBHOMEPHOIO OBUOKEHHUsS  (Iapuka B JKUIKOCTH,
MOJIEJIH JEKTPUYECKOTO aBTOMOOUIIS U TaK Jajiee).

Omnpenenenue CPEIHEH  CKOPOCTH  CKOJBbXECHUS Opycka wWiIM IIapuka IO
HAKJIOHHOM TUIOCKOCTH.

Omnpenenenne MIOTHOCTU TBEPAOTO TeNA.

OnbITHI, JEMOHCTPUPYIOLITUE 3aBUCUMOCTh pacTsKEHUs (medopmarium)
MPY>KUHBI OT MPUIOKEHHON CHUIIBIL.



OnbITh, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHJIbI TPEHHUS CKOJIBLKEHHS OT Beca Tella M
XapakKTepa COMPUKACAOIITUXCS TTIOBEPXHOCTEH.

Pa3nen 4. /laBjieHue TBEPABIX TeJl, :KUAKOCTEH U Ta3o0B.

Hapnenne. CrnocoObl yMEHBIIEHUS M yBEIHUYCHHs JaBiieHus. JlaBneHue Trasa.
3aBUCHMOCTh JaBJICHHS Ta3a OT o0bema, Temreparypsl. [lepemaua naBieHUs TBEPIBIMU
TeJaMu, KUAKOCTIMHU | Ta3amu. 3akoH [lackans. [IneBmaTndeckue MammHbL. 3aBUCUMOCTh
JABIICHUS )KUIKOCTH OT riryomHsl. ['mapocratnueckuii mapagokc. CooOmmaroniuecs: cocyabl.
['mnpaBnuyecKneMeXaHU3MBl.

AtMmocdepa 3emnu u atMocdepHoe napneHue. [IpuunHbl CylecTBOBaHUS BO3TYIIHOM
o6oiouku 3emnu. OnbiT Toppuuennu. M3mepenne atMochepHOro MaBieHUS. 3aBUCUMOCTD
aTMoc(epHOro JIaBieHHs OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEepHOTo JTaBJICHUS.

JelicTBUue XKUAKOCTM M Tra3a Ha MOIPYKCHHOE B HHUX Telo. BeITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTH JaBJ€HUs ra3a oT temneparypsl.llepenaua
JABJICHUS KUIKOCTBIO U ra30M.

Coobmaronuecs: COCy/Ibl.

I'mnpaBnnueckuii npecc.

[IposiBiienne aeiicTBrs aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BEMa MOTPYKEHHOW YaCTH Tela UIUIOTHOCTU
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIENH CUIIBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TeJI: IUIABAaHUE WM TOTPYKEHUE TE B 3aBUCUMOCTH OTCOOTHOLICHUS
IJIOTHOCTEM TE€Ja U KUJIKOCTH.

Jlabopamopuwvie pabomol u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOAE OT 00bEMa MOTPYKCHHOU B JKUJIKOCTh YacCTH
Tena.

Ornpezenenne BbITAJKUBAIOLIEH CUIIbL, AEHCTBYIOLIEH Ha TENO, OTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIbI, JIECHMCTBYIOIIEH HA TEJIO B XKUIKOCTH, OT
Macchl Tena.

OMBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAIKMBAIOIICH CHUJIBI, IEMCTBYIONIEH Ha TENIO B
KHUJKOCTH, OT 00BbEMA MOTPY>KEHHOM B )KUJIKOCTh YACTH TeJa U OT INIOTHOCTH JKUIKOCTH.



KoHcTpyupoBanue apeomerpa WIM KOHCTPYHUPOBAaHUE JIOAKM M OIpPEJEICHHUE €€
IPy30M0bEMHOCTH.
Pa3nes 5. PaGoTa m MOIIHOCTD. JHEPrus.
Mexannueckasi padota. MOIHOCTb.
[IpocTeie MeEXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs MIIOCKOCTh. [IpaBuio paBHOBECHS
peruara. [IpumeneHue npaBuiia paBHOBECHs pblyara K OJIOKY.
«3onoroe mpaBuio» mexanuku. KITJI mpocTeix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY H
TEXHUKE.
Mexanunueckas sHeprusi. Kunetndeckast 1 moTeHIpanbHas sueprus. [IpeBparienue
OJIHOT'O BU/Ia MEXaHUUYECKOM 3HEPIuu B APyroi. 3aKOH COXpaHEHUs! JHEPIUU B MEXaHHUKE.
Jemoncmpayuu.
[Ipumepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopuwvie pabomol u onvimel.
Omnpenenenue paboOThl CHIIBI TPEHUS P PABHOMEPHOM JBMXKEHUU TeJla TOTOPU30HTAIbHOMN
MIOBEPXHOCTH.
Uccnenosanue ycnouit paBHoBecus peryara.lizmepenue KII1/]
HAKJIOHHOM TUIOCKOCTH.
W3ydeHue 3aKoHa COXpaHEHUsI MEXaHUYECKOI SHEePTUH.

8 KJIACC

Pa3nen 6. TenioBble siBIeHHS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUYECKOH TEOPUM CTPOEHMS BEILLECTBA.
Macca u pa3Mepbl aTOMOB U MoJieKyJl. ONBITbI, MOATBEPHKAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mopnenun  TBEpIOro, OKMIKOrO M Tra3o00pa3HOr0  COCTOSHMII ~ BelIeCTBa.
Kpucrannuaeckne u amopdusie Tena. OObsCHEHUE CBOWCTB Tra3oB, >KUIKOCTEH U TBEPBIX
TE€1 Ha OCHOBE T[IOJOKEHUW MOJIEKYJISIpHO-KMHETHYeCKO Teopun. (CMauuBaHue U
KalWUIpHBIC SBJICHUS. TeIuIoBoe paclIiupeHue U CKaTHe.

Temnepatypa. CBsA3b TeMIepaTypbl CO CKOpPOCTBbIO TEIJIOBOI'O JBUIKEHMSI YACTHII.
Buytpennsas sHeprus. CrnocoObl W3MEHEHHUs BHYTPEHHEH DSHEpPruu: TeIJionepeaada Hu
coBepuieHre padboThl. Bupl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3ITyUCHHE.

KomugectBo TemnoTel. YenpHast TEMJIOEMKOCTh BEIIECTBA. TeIIO0OMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TETUIOBOro OanaHca. [InaBneHne U OTBEpACBAHHE KPUCTATMISCKUX
BEIIIECTB. YjIeNbHAs TeruioTa TuiaBieHus. [lapooOpa3zoBanue u KoHAeHcamus. Vcmapenwue.
Kunienne. Y nenbHas Terminora



napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPHI KUIICHHUSI OT aTMOC(HEPHOTOJaBICHHUS.
BnaxnocTs BO3ayXxa.
DHeprus TOIMBa. Y IeJbHas TEII0Ta CrOpaHus.
[Ipunnumner paboter TermnoBeix apurareneit KIIJ termmoBoro nBurartess.
TeroBble JBUTATENIN U 3aIUATA OKPYKAKOLIEN CPEBI.
3aKOH COXpaHEHUs U PEBPaIEHUs] SHEPTUH B TEIJIOBBIX MPOIIECCaX.
Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Habmonenue nuddysumn.
HabGmronenue siBiieHHi cMauMBaHUs U KallWJUISIPHBIX siBJeHui. Habmonenue
TEIUIOBOTO PACIIMPEHUS TEIL.
WN3menenne  nmaBneHus rasa TOpd  M3MEHEHMHM ~ 0o0bEMa W HArpeBaHUU WM
OXJIAJKICHUH.
[IpaBwiia usmepenus remmneparypsl. Buabt
TEIUIONEepeIayu.
OxmnaxaeHue Ipu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHEITHUMU criiaMu.CpaBHEHHE
TEMJIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
HabmroneHnue KumneHus.
Habmoienne nocTosiHCTBA TeMIepaTyphl MPH MIaBaeHuH. Moaenu
TEIUIOBBIX JBUTATEIIEH.
Jlabopamopmuvie pabomost u onvimol.
OnBITH O OOHAPYKEHUIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHS. OTIBITHI 10
BBIPALIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WIIM caxapa.
OnbITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACIITUPEHHUSI Ta30B, JKUJIKOCTEH U TBEPIBIXTEN.
OrnpezerieHne 1aBJICHUs BO3AyXa B OaJUTOHE IIMPUIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00beMa MHATpeBaHUS WU
OXJIAJKICHUSL.
[IpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JITTHHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphI.
Habmonenue W3MEHEHUS BHYTpPEHHEH SHEpPruu Tela B pe3yJbTare
TeIIonepeayi ¥ paboThl BHEIIHUX CHJI.
HccnenoBanue siBieHus TEIiooOMeHa P CMEIIMBAHUH XOJIOJAHON U TOPSYCHBOIBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, OTYUYEHHOTO BOJOW MPHU TEMNIOOOMEHE CHArpeThIM
METAIIMYECKUM LIMJITHHIPOM.



Onpenenenue  yJaenbHOM — TEIUIOEMKOCTH  BEILECTBA.
Uccnenoanue npoiiecca ncnapeHus.

OnpeneneHre  OTHOCUTENBHOM — BJIQXHOCTH  BO3/AyXa.
Omnpenenenue yaebHON TEMIOTHI IUIaBICHUS JIbJA.

Pa3nes 7. JiiekTpu4ecKue 1 MATHUTHBIC SIBJICHHS.

Onexrpusanus Ten. J[Ba pona aneKTpUUECKUX 3apsanoB. B3anMozelicTBre 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TEl OT BEJIMYMHBI
3apsA70B U PaCCTOSTHUS MEX]y TEIaMH).

Onextpuueckoe mnone. HanpsokéHHocTh  anekTpudeckoro  nosid.  IIpunHnmn
CYNEPHO3ULMH IEKTPUUECKUX MOJIeH (Ha KAUECTBEHHOM YpPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIeMEHTapHbIN AeKTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOIHUKY M TUAIEKTPUKU. 3aKOH COXPAHEHMsI JIEKTPHUUECKOTro 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBHUSA CYIIECTBOBAHUA BJIEKTPUUECKOrOo TOKa. VICTOYHHMKH
HOCTOSIHHOTO TOKa. JIeHCTBUS 3IEKTpUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUUECKUH TOK B KHMJKOCTAX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CoNpoTHBIIEHUE
NPOBOJHUKA. YJIENbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma a8 ydyacTKa LEmnu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COEINHEHUE IPOBOIHUKOB.

Pabora n MOIIHOCTH 3J€KTpUUECKOro Toka. 3akoH Jlxoyns—Jlenna. Dnekrpuueckue
LIENH U MIOTPEOUTENN IeKTpUUIecKoil 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHuTHL. B3anMoaeicTBHE NMOCTOSIHHBIX MArHUTOB. MarHuTHOE mOJIE.
MarnuTtHOoe nosie 3eMJIM U €r0 3HaueHue s KU3HM Ha 3emie. OnbiT Opcrena. MarautHoe
noje 3JeKTpuueckoro Toka. IIpuMeHeHMe »sieKTpoMarHuToB B TexHUKe. JleiicTBue
MarHUTHOTO II0JI1 Ha HPOBOAHMK C TOKOM. OJEKTPOABUIATENb IIOCTOSHHOIO TOKa.
Hcnonbp30BaHne 51EKTpOABUraTeNIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes. SIBnenue snekrpomarHuTHoW uHAykiuu. [IpaBuno Jlenua.
Onekrporereparop. CrnocoObl MOJYYEHHUS DJIEKTPUUYECKOW HIHEPTUU. IJIEKTPOCTAHIIMHM HA
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpusanus Tedl.

JBa pona 31eKTpUYECKUX 3apsIoB U B3aUMOJEHCTBUE 3apsHKEHHBIX TEJ. Y CTPOMCTBO U ACHCTBHE
3JIEKTPOCKOIIA.

OnexTpocTaTnyecKkast MHIyKIUS.

3aKOH COXpaHEHHUs DIEKTPUUECKUX 3apsiI0B.



[IpoBOTHUKY W JUAJIEKTPUKH.
MoaenupoBanue CHJIOBBIX JIMHHMN BIIEKTPUYECKOTO
110J1s1. ICTOYHHMKH TTOCTOSIHHOTO TOKA.
JleHicTBUA AIEKTPUUECKOTO TOKA.
DIIEKTPUYECKHI TOK B
JKUJKOCTH. 1'a30BbIN pa3ps.
N3mepenue cuiibl TOka aMIepMETPOM.
N3mepenHue 25eKTpudecKoro HanpspKeHus BoJibTMeTpoM.Peoctart u
Mara3uH COIPOTUBIICHUM.
BianmoneiicTBHEe MOCTOSHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTU pa3esieHuUs MOJI0COB MaruuTa. MoienupoBaHue
MAarHUTHBIX MOJICH ITOCTOSHHEIX MarHUTOB.
OmneIT Opcrena.
MarnuTtHO€ noJjie ToKa. JJIEKTPOMAarHuT.
JleficTBHE€ MarHUTHOTO TIOJISI HA POBOJHHUK C TOKOM. DJIEKTPOJIBUTATEIh
ITOCTOSIHHOT'O TOKa.
UccnenoBanue siBJICHUS 3JEKTPOMArHUTHON MHIYKIMU. OTBITHI
®dapanes.
3aBHCHUMOCTD HarpaBJI€HUs UHIYKIMOHHOTO TOKa OT  YCJOBHH
BO3HUKHOBCHUS.
DIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopmuvie pabomost u onvimol.

OnbIThbI no  HaOJIIOJEHUIO AIEKTPU3ALHUH T€1  HHIyKOHEH u
CONPHUKOCHOBEHUH.

HccnenoBanue JENCTBUS JIEKTPUYECKOTO oJAs  Ha  INPOBOJHUKU
JUDIIEKTPUKH.

COopxka 1 mpoBepKa pabOThI AMEKTPHUECKON HETH TOCTOSTHHOTO ToKa.I3Mepenune

Y PETYJIUPOBAaHUE CUIIbI TOKA.

N3mepenue u peryiarpoBaHue HANPSKEHUS.

Hccnenosanue 3aBUCHUMOCTH CWJIbl TOKa, MJIYyILIEro  Yepe3  Ppe3ucrop,
COIIPOTHBIIEHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

€ro

pu

oT

OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCHUMOCTDL JJICKTPHUYCCKOI'0 COMPOTUBJIICHUAIIPOBOAHHUKA OT

€T0 MJIMHBI, TUIOIIAaAU IMOMCPEYHOro CCUCHUA U MaTCpuaa.

[TpoBepka npaBuiia CIIOKEHUS HaNPSHKEHU I Opu  TOCIeI0BaTeIbHOM
COEIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka  mpaBmia Uit CHIBl TOKa HpU  HapajIeIbHOM COEIMHEHNUHU
PE3UCTOPOB.

OmnpeneneHue paboThI ANMEKTPUIECKOTO TOKA, HAYILETO Yepe3 pe3rcTop.



Omnpenenenrne MOIHOCTH JIEKTPUYECKOTO TOKA, BIJIEIsIEMON Ha pesuctope. VMccnenosanue
3aBUCUMOCTH CWIbl TOKa, WAYIIEr0  Yepe3  JIaMIIOYKY, oT
HaIpsOKEHUST Ha HEl.

Onpenenenue KIIJ[ narpesatens.

HccnenoBanne MarHUTHOTO B3aMMOJEMCTBHSI IOCTOSIHHBIX MAarHUTOB. M3yuenue
MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB NPU UX OObETUHEHUHU Hpa3/IeICHHUH.
WccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTpENKY. ONBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTbh CHJIBI B3aMMOJECHUCTBHS KAaTyIIKH CTOKOM M MarHurta OT
CWJIBI TOKA U HalPaBJICHUS TOKA B KaTyLIKE.

N3yuenue neicTBUS MarHUTHOTO TOJISI HA IPOBOAHUK € TOKOM.KOHCTpyHpoBaHue U n3ydyeHue
PpabOThI AIMEKTPOABUTATEIS.

H3amepenne KIIJI a5exkTpoaBuraTeIbHONM YCTAaHOBKH.

OnbIThbI 0  HCCIIEJOBaHMIO SIBJICHUS AJIEKTPOMArHUTHOM WUHAYKLNU:
UCCJIEIOBAaHNE U3MEHEHUI 3HaUEHUs U HaIlpaBJICHUs HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe NIBIDKEHHUE. MarepuanbHas TOUYKA. Cucrema OTCUYeTa.
OTHOCUTENBHOCTh MEXaHUYECKOIo JBHKEHUs. PaBHOMepHOE MNpsSMOJMHEIHOE IBH)KEHUE.
HepaBHomepHOoe npsimonuHeiiHoe JBukeHHe. CpelHsis U MTHOBEHHAs CKOpPOCTb Tejla IpU
HEPaBHOMEPHOM JIBH)KEHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMOJIMHEHHOE BKeHue. CBOOOIHOE TMajeHUE.
Omnbrtel [Nanunest.

PaBHOMepHOE ABMKEHME 110 OKpYKHOCTH. Ileproa u yactora obparieHus.

JIuneiinas u yrinoBas cKopocTH. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

Ilepoiii 3akoH HproToHa. Brtopoit 3akoH HeroTtona. Tperuit 3akoH HproToHa.
[IpuHIHUI Cynepno3uiuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHs CKOJIbKEHHUs, CHJIa TPEHUs
MOKOSI, IPYT'He€ BUJIbI TPEHMUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOIO MajCHHUS.
JBwxenne mnnaHer Bokpyr CousHua. IlepBas kocmuyeckas ckopocts. HeBecoMocTs u
Heperpy3KH.

PaBHOBecue MaTepualbHONW TOUKHU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro
TeJa C 3aKPEIJICHHOM OChio BpalieHus. MoMeHT cuibl. LleHTp TsxkecTu.

Nmnynbe Tena. U3menenue nmiyibcea. IMiynibe cuibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHKEHUE.



Mexanunueckasi paboTa ¥ MOIIHOCTh. PaboTa cuit TskecTH, ynpyroctu, TpeHusi. CBsi3b
sHepruu U padoTsl. [loTeHManbHas s>Heprus Tena, MOAHATOTO HaJl MOBEPXHOCTHIO 3€MIIH.
[lorenumanbHass dSHepruss cxkarol mpyxkuHbl. Kunetmueckas »sHeprus. Teopema o
KHHETUYECKON YHEPTUH. 3aKOH COXPAaHEHUSIMEXaHUYECKOW SHEPTUU.

emoncmpayuu.

HabmioneHne MexXxaHM4YecKOro JBHXKEHUS TE€JNa OTHOCUTENIBHO Pa3HBIX TEll
OTCUECTA.

CpaBHeHue  myTed W TpaeKTOpUM  JBIXKEHUS ~ OJHONO U TOro K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

H3mepeHune cCkopocTr U yCKOPEHMSI IPSIMOJIMHENHOTO ABrKeHus. cenenoBanue

IPU3HAKOB PaBHOYCKOPEHHOI'O JIBUKEHHUSL.

HabmroneHne nBukeHUs Tella 0 OKPY>KHOCTH.

HabnroneHne MexaHMYECKUX SIBICHUH, NPOUCXOASIIMX B CHUCTEME OTCUCTa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEJIbHOKaOMHETa (PU3HKH.
3aBUCHMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHUJIBL.

HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU Tell.

N3menenue Beca Tena npu yckopeHHOM JBrkeHuu.Ilepenaua

MMIIYJIbCa IPY B3aUMOJEHCTBUM TEIL.

[IpeobpazoBanus sHEPTUHN TIPH B3auMoieicTBrr Tell. CoXpaHeHue

UMITyJIbCa TPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbca IpU aOCONIIOTHO yIpyroM B3anmojieiicteun. HaGmonenue
PEaKTUBHOTO JBHKCHUS.

CoxpaHeHne MEXaHUYEeCKOH HEPTUH ITPU CBOOOIHOM MaICHUH.

CoxpaHeHrEe MEXaHUYECKOM SHEPIuu Mpy JBUKEHUH Tela MOJ JIeHCTBUEMIPY KUHBI.

Jlabopamopmuvie pabomost u onvimol.

KoHncTpyunpoBanue TpakTa JUIsl pasroHa M JaJbHEHIIEro PaBHOMEPHOTO
JBUKEHMS IIapUKa WK TEJIEKKH.

Omnpenenenue cpegHel CKOPOCTU CKOJNIbKEHUSI OpycKa WM JBUKEHUS IIApUKaIo
HAaKJIOHHOM INIOCKOCTH.

Omnpenenenne YCKOpPEHUs Tena IpPH  PaBHOYCKOPEHHOM JBUKCHUH 1o
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBHCHUMOCTH OyTH OT BpPEMEHM IpU  PaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAaYalIbHOW CKOPOCTH.



[IpoBepka rumoTessl: €Ciiv MPU PABHOYCKOPEHHOM JBIKEHHH 0€3 HauyalbHOW CKOPOCTH ITyTH
OTHOCSITCSI Kak psJ HEUCTHBIX YHCET, TO COOTBETCTBYIOIIME MPOMEXYTKH BpPEMEHHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.
Omnpenenenue K03 PUIHCHTa TPEHUS CKOTBKEeHUS. ONpeieIcHIe

JKECTKOCTH MPY>KUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS TIPYU PABHOMEPHOM JBMXKEHUH TeJla TOTOPU30HTAIbHOMN
HOBEPXHOCTH.

Omnpenenenue paboThl CHIIBI YIPYTOCTH IIPU MOABEME IPy3a C UCIOIb30BAHUEMHETIOABUKHOTO
M TIOJIBMKHOIO OJIOKOB.

N3yyenne 3akoHa COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexanndeckue Kojie0aHUsI M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUI: EpUOI, 4acToTa,
aMIMTya. MareMaTudeckuil W IPYKMHHBIA MaATHUKU. [IpeBpamienue sHepruu Ipu
KO0JIeOATEIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BoiHykneHHble koneOanus. Pe3onanc. MexaHudeckue
BOJIHBI. CBOMCTBAa MEXaHMYECKHUX BOJIH. [IpofonbpHbIE 1 nonepedHble BOJIHBL. [l1MHA BOJIHBI U
CKOPOCTb €€ pacIpOCTpaHEHHUs . MeXaHMYeCcKHe BOJIHBI B TBEPIOM Tel€, CEHCMHUYECKHE
BOJIHBI.

3Byk. [')poMKOCTb 3ByKa M BeicOTa TOHA. OTpaskeHue 3Byka. THQpa3Byk U yJIbTpa3ByK.

Hemoncmpayuu.
HaGmronenue Kose0anuii TEII 104  JCUCTBHUEM CWIBl  TSKECTU U CHIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha npyxkuHe. Habmonenue
BBIHYKICHHBIX KojieOaHull 1 pe3oHaHca. PacripocTpanenue npoAaoIbHbIX U
HOTIEPEYHbIX BOJIH (Ha Mozenu).Habmoaenne 3aBUCMOCTH BBICOTHI 3ByKa OT
Y4acTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopuwvie pabomol u onvimel.
Omnpenenenne 4acToThl U IEPHUOIA KOJIeOaHUN MaTeMaTHYecKoro MasiTHuka. OnpeaeneHue
YacTOTHI U EpUOa KojeOaHui NPy KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPHO/1A KOJI€OaHUH OABEIEHHOTO K HUTH IPY3a0T JJIUHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH TepHoOJa KoyieOaHUM MpPYXKMHHOTO MasTHUKAa OTMAacChl

rpysa.



[IpoBepka HE3aBUCHUMOCTH TeproJia KojeOaHHid Tpy3a, MOABEIICHHOTO K HUTH,0T MacChl
rpysa.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHOa KOJeOaHU! MPYKUHHOIOMAasATHUKA OT
Macchl Ipy3a U )KECTKOCTH MPYKHUHBI.
N3mepenue yckopeHust CBOOOAHOTO MajeHuUs.
Paszpgen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE MoJjie. DJIEKTPOMarHuTHbele BoJHBL. CBOMCTBA 3J€KTPOMArHUTHBIX
BosiH. [llkanma 37eKTpOMarHUTHBIX BOJH. lcronb3oBaHME 3IEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3U.
OneKkTpoMarHuTHas npupojia ceera. CkopocTsb cBeTa. BomHOBEIE cBOiicTBacBeTa.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.
Jlabopamopuvie pabomost u onvimol.
N3ydyeHnne  CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C IIOMOIIBIO  MOOMIIBHOTO
TenedoHa.
Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlyueBas mozenb cBeta. Microunuku ceta. [IpsimonnHeliHOe pacnpocTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomiienune cBera. 3aKoH NpesoMiieHus cBeTa. [1oyiHOe BHYTpEHHEE OTpaKEHUE
cBeTa. Mcnonb30BaHNe MMOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOJIAX.
JIunza. Xon myyeil B muH3e. OnTHyeckas cucrema ¢oroarnmapara, MUKPOCKONa U
Tesneckona. I’ a3 kak onTuyeckas cucremMa. ba3opykocTs U JallbHO30PKOCTb.
Paznoxenue 6enoro cBeta B ciekTp. OnbiTl HetoToHa. Cl0XKeHne CeKTpaabHbIX
uBeToB. Jlucrnepcus cBera.
Hemoncmpayuu.
[IpssMmonuHelHOE pacnpocTpaHeHue cBera.OTpaxeHue
CBeTa.
[Tonyuyenne n3o0paxeHnit B INIOCKOM, BOTHYTOM M BBIMYKJIOM 3epkanax.IIperomnenue csera.
Ontuyeckuii CBETOBO/I.
Xon myueil B cobuparoieit muHze. Xon
Jy4el B pacCEUBAIOLICH JIMH3E.
[Tonyuyenue n3o0paxeHui ¢ MOMOUIBIO JIMH3.



[punun neiictBus oroanmnapara, MUKPOCKOIA U TeJeckomna.Mojaenb
riiasa.

Paznoxenue 6emoro cBeTa B CHEKTP.

[Tomyuyenue 6em0ro CBETa MPHU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomost u onvimol.

Hccnenosanue 3aBHCHUMOCTH yriaa OTpaXXeHUs  CBETOBOIO  Jlydya OT yIja
Ha/IeHNUS.

N3ydenune xapakTepUCTHK H300paXeHUs peAMeTa B IJIOCKOM 3epkaie. MccnenoBanue
3aBUCHMOCTH yTJa MPEJOMJIEHUSI CBETOBOTO JIyda OT yrjamnaJeHusl Ha TPaHUIIEe «BO3TYX—
CTEKJIO».

[Tonmyuenue n300paXkeHU ¢ MOMOLIBIO COOUpPAOILEH TUH3BI.

Onpenenenue (OKyCHOTO  pacCTOSHMS U ONTHYECKOW  CHJIBI  coOuparomei
JIMH3BL.

OmnbITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CHIEKTP.

OnpIThl 1O BOCHPUATHIO  I[IBETa MPEAMETOB  IMpU HUX HAONIOACHUM  4Yepe3
L[BETOBBIE (PUIIBTPBI.

Pa3zgen 12. KBanToBble siBJIeHUS.

OmnbiTel Pesepdopaa u mmanerapaas moaens aroma. Monenbs aroma bopa.
Hcnyckanue u nornomeHue ceera aromoM. KBaHThl. JInHeWYaTble CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnas mopnens atomHoro sapa. M3oromsl. PannoaxtuBHble mnpeBpamienus. Ilepuon
NOJIypacnazia aTOMHBIX AJEp.

SAnepHble peakuuu. 3aKOHBl COXPAHEHHS 3apsJ0BOIO M MAacCOBOIO YHUCEN. DHEPIHUs
CBA3M aTOMHBIX saep. CBsA3p Macchl M DHEpruM. Peakuuum cuHTE3a W JEJEHUs Saep.
Wcrounuku sneprun ConHua 1 3BE31.

Snepnas sHepreTuka. JIeHCTBUS paJUOAKTUBHBIX U3IyUYECHUN HA KUBBIE OpPraHU3MBI.

Hemoncmpayuu.

CrekTpbl u3ydeHus U noryomeHus. CleKTpsl
pa3IUYHbIX ra30B.
Crextp Boopoza.
Habmonenue TpekoB B kamepe Buibcona. Pabota
CUCTYMKA MOHU3UPYIOLIMUX U3ITyUEHUI.
Peructpanus nzinydeHus NpupogHbBIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopuvie pabomost u onvimol.
HabmroneHne crijioniHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI IO TOPMO3HOMY Iy TH (HooTorpadusm).



N3mepenune painoakTUBHOTO (poHa.

IHoBTOPHUTEIHbHO-0000 AU MOAYIb.

[ToBTOpUTENBEHO-0000IIAOIMN  MOIYJIb MpeJHa3HAuYeH JMJii CHCTeMaTu3allud |
0000I1IeHUsT TIPEIMETHOTO COJEpKaHUsI W ONbITa JESATEIbHOCTH, NPUOOPETECHHOTO IpH
U3yYeHHH BCEro Kypca (hU3MKH, a TakXkKe Ul HOJArOTOBKH K OCHOBHOMY I'OCYJapCTBEHHOMY
9K3aMeHy o (pU3MKe I 00YHaromuXcsl, BRIOPABIIMX 3TOT YU€OHBIH MpeIMeT.

[Ipy wu3ydyeHuum JAHHOTO MOJYJS pEAIU3YIOTCI M CHCTEMaTU3UPYIOTCS BUIbI
NESATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHeunMBaeTcsi JOCTH)KEHHE MPEIMETHBIX U
MeETanpeaMETHBIX IUTAHUPY EMBIX pE3yJIbTaTOB o0yueHus, bopmupyercs
€CTECTBCHHOHAY4YHasi I'PaMOTHOCTb: OCBOEHHE HAYYHBIX METOAOB HCCIIECIOBaHMS SBICHHUU
OPUPOABl U TEXHUKH, OBJIAJCHHE YMEHHSIMU OOBIACHATH (DU3UYECKHE SBICHUS, MPUMEHSISA
IIOJIyYEHHBIE 3HAaHUS, PEIIaTh 3a7a4H, B TOM YHCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHuMNIUanbHO JEATEIBLHOCTHBIA XapakTep JaHHOTO pas3fena peau3yercs 3a CyeT
TOTO, YTO 0OYYAIOIIMECs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IpPeIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMW pACIO3HAaBaTh M HAYYHO OOBSACHATH (PU3MUECKHE
SIBJICHHSI B OKPY KAIOILEH TPUPOJE U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAyUHbIE METO/IbI UCCIIEIOBAHUS (PU3NUECKUX SBJICHUN, BTOM YHUCIIE TS
NPOBEPKU THIIOTE3 U MOITY4YEHHUS TEOPETHUECKUX BBIBOJIOB; OOBSCHATh HAY4YHbIE OCHOBBI
HanOoJiee BaKHBIX TOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHIA, HaIpuMep,

IIPAKTUYECKOTIO HMCIIOJIb30BAHUS pa3IMYHBIX UICTOYHUKOB HEPTUU Ha
OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPTUU.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI ITIO®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3ukyd Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABICHO Ha

JOCTIDKEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIIbHBIX PE3yJIbTaTOB.

B pesynbrare u3ydenwsi (HU3MKM HA YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs Yy
oOyuaromierocs OyayT chopMUpOBaHbI CIIEIYIOMUETUNIHOCTHBIE PE3YyJIbTAThl B YaCTH:

1) narpuornyeckoro BOCHIMTAHUS:

— TPOSIBJIEHUE UHTEPECA K UCTOPHU U COBPEMEHHOMY COCTOSHUIO POCCHHCKON (DM3UUYECKOM
HaYKH;

— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSAM POCCHHCKUX YUEHBIX-(PUUKOB;

2) rpakaaHCcKoOro U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— I'OTOBHOCTH K aKTUBHOMY YYaCTHUIO B O6Cy>K]IeHI/II/I O6H1€CTB€HHO 3HAYMMBIX U 3THYCCKHX
HpO6J’I€M, CBsA3aHHBIX C MPAKTHYCCKHUM ITPUMCHCHHUEM ,I[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I,

— OCO3HAHUC BAXKHOCTU MOPAJIbHO-3THYCCKUX ITPUHIUIIOB B ACATCIbHOCTH yqéHOFO;
3) 3cTeTn4ecKoro BOCIMTAHHUA:

— BOCTIpUSITHE ICTETHYECKMX KAdecTB (pU3MUECKOW HAayKH: €€ TApMOHUYHOTO ITOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 O3HAHMSI:

— OCO3HaHHEC LECHHOCTHU (bH3H“I€CKOI>i HAayKH KaK MOIIHOI'0 MHCTPYMCHTA IIO3HAHHA MHUpPaA,
OCHOBBEI pa3BUTHUSA TCXHOHOFHﬁ, BayKHEMIIIEH COCTaBIIAOIIEH KYJbTYPBbI;

— Ppa3BUTHE HAay4HOI JIT0003HATENILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;
5) (popmMupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHs:

— OCO3HaHHME IIEHHOCTU 0e30MacHOro o0pasa JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpe, BaXXHOCTH IIpaBWJ 0O€30I1aCHOrO IIOBEJIEHHMsS Ha TpaHCIOpTEe, Ha Joporax, ¢
3JIEKTPUUYECKUM U TEIJIOBBIM 000PYA0BAaHHEM B JOMAIIHUX YCIOBHUSAX;

— c(opMHUPOBAaHHOCTh HaBbIKa pe(IEKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKoro
K€ MpaBa y APyroro 4ejaoBeKa;

6) TpynoBoro BocniuTanusn:



— AaKTHBHOE y4aCTHE B PEIICHUU MPAKTHUECKUX 3a7au (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHM3aliK, TOpoJa, Kpas) TEXHOIOTUYECKOM U  COLMANbHOM  HAMpaBICHHOCTH,
TpeOyIOMIMX B TOM YUCIIe U (PU3NYECKUX 3HAHUN;

— MHTEpec K MPaKTHUECKOMY M3YUYEHHIO MPO(pEeCcCHid, CBI3aHHBIX C (PU3UKOI;
7) 3K0JI0rHY€eCKOro BOCTIHTAHMS:

— OpHUeHTalus Ha TPUMEHEHHE (PU3MYECKHX 3HAHWM [JIs pelIeHus 3ajad B 00JacTH
OKpY>Karolller Cpeibl, INTAHUPOBAHMSI TOCTYIIKOB U OILIEHKH UX BO3MOJKHBIX MOCIEICTBUHN IS
OKpYKaloIlel Cpeibl;

— OCO3HaHUE II00ATHHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM H MyTel MX PEIICHNUS;
8) amanranum Kk U3IMEHSIOIUMCS YCIOBHSAM CONMAIBLHON H PUPOAHOMCPENbI:

— TMOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BHINOJHEHUH UCCIEJOBAHUA UM MPOEKTOB
¢bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUAMIPYTHX;

- ITOBBIIICHUE YPOBHA CBOCH KOMIICTCHTHOCTH qepe3 NPaKTUICCKYIOACATCIbHOCTD,

— NOTpeOHOCTh B (POPMHUPOBAHMHU HOBBIX 3HAHMH, B TOM uucie (GOpMyIupoBaTh HJEH,
HOHSATHS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SBICHUSAX;

— 0CO3HaHMe 1e(ULINUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00J1acTH (DU3UKH;
— IUIAHHPOBAHHE CBOETO Pa3BUTHA B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

— CTPEMIJICHUEC aHAJIIM3UPOBATH U BBIABIIATH B3aUMOCBA3U IMPUPOJBI, 06HIGCTB3 N DKOHOMUMKH,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)H31/I‘IGCKI/IX 3HaHHI>i;

— OLEHKa CBOMX JEWCTBHM C YYCTOM BIMSHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
III00AJILHBIX TOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbprare ocBOCHHMS MporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETro
obOpazoBanusi y oOydaromierocsi OyayT chOpPMHpPOBAaHBI MeTaNpeIMeTHbIe Pe3yabTaThl,
BKJIIOYAIOMIKUEC TMO3HABATCIIBHBIC YHHUBCPCAJIbHBIC y‘~IC6HI)IC HCﬁCTBI/Iﬂ, KOMMYHHUKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIC ICHCTBHSI, PETYJISTHBHBIC YHHBEPCAIbHBIC YUeOHBIC JCHCTBHSL.

Ilo3naBaTenbHbIC YHHBeEPCAJbHbIC YUeOHbIC el CTBHUS



ba3oBble JJornyeckue 1eMcTBUSA:
BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHHIA);
yCTaHaBIIUBAaTh CYILLECTBEHHBIN NpU3HaK  KiIaccu(UKaIUH, OCHOBaHUS  JJIs
000011IEHHS 1 CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUMsI B paccMaTpUBAaeMbIX (pakTaX,JaHHBIX U
HAOJIOICHUSIX, OTHOCSAIIMXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBJISITH [IPUYMHHO-CJICJICTBEHHBIE  CBSI3U IPU  M3YyYCHUHM (U3UUECKUX SBICHUH H
NPOIECCOB, [IeNaTh BBIBOJABI C HCIOJNb30BAHHEM JCAYKTHUBHBIX W  HMHIYKTHUBHBIX
YMO3aKJIIOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3UUECKUX BEIHUYUH;
CaMOCTOSITENIFHO BBIOMpPATh CIIOCO0 pemieHus yueOHoH (u3nueckoi 3a1auu (CpaBHEHUE
HECKOJIbKMX  BapUaHTOB  pEIIEHUs, BbIOOp Haumboiee MOAXOSIIEr0O C  Y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBare/bCKue 1eHCTBUA:
UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT MTO3HAHUS; IPOBOAUTD I10
CaMOCTOSITENIbHO COCTAaBJICHHOMY IUIAHY OMBIT, HECIOKHBIN(PU3NYECKUN IKCIIEPUMEHT,
HeOoIIbIIIoe Hcce0BaHue (PU3NYECKOTO SIBJICHUS; OLIEHUBATh Ha PUMEHUMOCTD U
JIOCTOBEPHOCTh MH(POPMALIMIO, OTYUYEHHYIO BXOJI€ UCCIIeIOBAHUS MIIH YKCIIEPUMEHTA;
CaMOCTOSTENbHO (popMynIHupoBaTh 000OIICHUS U BBIBOJBI IO peE3yJIbTaTaM
MIPOBEICHHOTO HAOIOIEHHUS, OIBITA, UCCIIEIOBAHUS;
IIPOrHO3UPOBATh BO3MOXKHOE JajbHEiIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIONIOKEHHS 00 NX Pa3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

PabGora ¢ unpopmanmeii:
OPUMEHATh pa3jNyYHble METOAbl, HHCTPYMEHTHI M 3alpochl MpU TOHCKE U oTOOpe
MH(POPMALIMU WU TAHHBIX C YYETOM IpeUI0KEHHON yueOHOoH pusnueckoit 3aauu;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UH(OPMALIUIO PA3TUYHBIX BHUJOB
U GOpM MpeICTaBICHHUS;
CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMaJbHYIO (opMy TmpeacTaBieHUs HWHGOpPMaLUU H
WLTIOCTPUPOBATh PelllaeMble 3a/1a4 HECIOKHBIMH CXeMaMHu, AuarpaMMaMu, UHOH Tpadukoit
U UX KOMOMHAIIUSIMH.

KoMMyHuMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:
B X0/ OOCYXXJEeHHs y4eOHOro MaTepuaia, pe3yJbTaToB J1a0OpaTOPHBIX pabdOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI I10 CYIIECTBY 00CYXk/1aeMOIl TEMBbI U BBICKA3bIBAaTh



U7, HAIlCJICHHBIE Ha PEILICHUE 3a/1a4d U MOIepKaHue 0JIarokenaTeIbHOCTH OOIICHHUS;
COTIOCTABIIATh CBOM CYKJICHHSI C CY>KICHHUSIMHU JIPYTHX YYaCTHUKOB JHUAJIOTa, 0OHApYKUBATh
pa3IM4Me U CXOACTBO MO3UIIMI;

BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

nyOIMYHO TPEACTABIATh PE3YIbTAThl BBITOJIHEHHOTO (PU3UYECKOro OmbITa (IKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA);

MOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYyAJIbHOM pabOTHI NpHU
pelIeHuN KOHKPETHOH (hHU3UYECKOM MPOOJIeMBI;

MPUHUMATh 1€TM COBMECTHOM JAESTEIbHOCTH, OPraHU30BBIBATH JEHUCTBUS 1O €€
JTOCTHKEHUIO: pacTpeieisiTh POIIK, 00CYKIATh MPOLIECCHl U PE3yIbTaThl COBMECTHON PabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIONEN;

BBITIOJIHATh CBOKO YacTh pabOThI, JOCTUTAasl KAadeCTBEHHOTO pe3yJbTara I0 CBOEMY
HaIpaBJIEHUIO ¥ KOOPAUHUPYS CBOU JEHCTBUS C IPYTUMHU YICHAMH KOMaH/IbI,

OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOMIMHA MPOIYKT MO KPUTEPHSIM, CaMOCTOSTEIHHO
c(hopMyIMpPOBaHHBIM yUYaCTHUKAMHU B3aUMOJICHCTBHUS.

Pel"y.]'lﬂTI/[BHl)Ie YHUBEPCAJBHBIC yqeﬁﬂme JedcTBHUA

Camoopranusaunus:

BBISIBJISITH NMPOOJIEMbl B KU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOUIMX IUIs
penieHus pU3NUecKux 3HAHUMH;
OpPUEHTHPOBATHCS B PA3IMUYHBIX MOAX0aX MPUHATHUS pelleHul (MHIUBUIYaTbHOE, IPUHITHE
pelIeHus B IpyIIe, NIPUHATHE PEIICHUI TPYIoi);
CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pemieHus (GU3NYEeCKOW 3a7adyd  WIM IJ1aHa
UCCIIEJIOBAHUS C YYETOM HMEIOIIUXCA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATH Ipe/araéMble BApUaHThl PELICHU;
JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:
JTaBaTh aJICKBAaTHYIO OIICHKY CUTYAaIlUW U TpeJyIaraTh IUIaH ¢ N3MCHECHUS, OOBSICHATh

MIPUYUHBI JOCTUKEHUS (HemoCTHKEHUs) pe3yJIbTaTOB

NESATEILHOCTH, JaBaTh OLIEHKY PUOOPETCHHOMY OIIBITY;
BHOCHTb KOPPEKTHUBBI B JIEATENLHOCTD (B TOM YHUCIIE B X0 BHIMOTHEHUA(PHU3NIECKOTO
UCCJIEJIOBAHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIbCTB,U3MEHHUBIIUXCS CUTYaIHi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH; OIEHUBATh COOTBETCTBHE Pe3yIbTaTa Melu 1
YCIIOBHSIM;



CTaBUTH ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WK JIUCKYCCUU HAa HAYYHYIO TEMY,
ITIOHUMAaTb MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

IpU3HaBaTh CBOC MPaBO Ha OIMIMOKY MpPU pelieHUH (PU3HMUECKUX 3334 UM B YTBEPKICHUIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO IPYIroro.

INPEAMETHBIE PE3YJ/IbTATDBI

K koniy o0y4enus B 7 Kjacce npeAMETHBIC pe3yJIbTaThl Ha 0a30BOMYPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIONINXCS YMEHHI: HCIIOIB30BATh MTOHATHS:
du3nyeckne 1 XMMUYECKHE SBICHHS, HAOIIOCHUE,9KCTIEPUMEHT, MOJEb,

TUINIOTE3a, CAWHUIBI  (DU3NYECKUX BETUYHH, aTOM,MOJIEKYIIa,

arperaTHbIe COCTOSIHUS BELIECTBA (TBEPOE, )KUIKOE, Ta3000pa3HOE),MEXaHUUECKOE
JBIDKEHUE (PaBHOMEPHOE, HEpaBHOMEPHOE, MIPSIMOJIMHEIHOE), TPACKTOPHS,
paBHOJeicTBYIOMIAs cuila, Aedopmanus (yrnpyras, IIacTHYECKas),HeBECOMOCTb,
COOOMIAIONINECs COCYAbI;
pasnmuyath sBieHus (naug¢ys3us, TEmIoBoe ABIKEHHE YacTHIl BEIIECTBAa, pPaBHOMEPHOE
JIBIDKCHNE, HEpaBHOMEPHOE [BIDKCHWE, WHEpIHS, B3aMMOJCHCTBHE TEl, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUICHHOM OCBhIO BpAIICHUs, IMepeaada JaBICHHUS TBEPIBIMU TEJaMH,
KHIKOCTSIMA W Tra3aMd, arMocepHOe [aBieHHEe, IUIaBaHUE TeNl, IPEBPALICHUS
MEXaHWYECKOW SHEPruu) MO OMHMCAHHWI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIeMOHCTPHPYIOIIUX JaHHOE (PU3NYecKoe SBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DM3WYECKHUX SIBJICHUH B OKPYXKAIOIIEM MHUpE, B TOM
grcie (pu3nyecKue sIBICHHUS B MPHUPOJIE: MPUMEPHI ABIKEHHS ¢ PA3IMYHBIMH CKOPOCTSMHU B
KMBOM M HEXHBOW NPHPOJE, NEWCTBHE CWIIBI TPEHUS B INPHUPOAE U TEXHHKE, BIMSHUEC
aTMoc(epHOTO JaBJICHUS HA XKUBOI OpPraHu3M, IJIaBaHUE PBIO, pbIUaru B TeJIe YeJIOBEKa, MPH
9TOM MEpPEeBOJUTHh MPAKTHUECKYIO 337ady B Y4eOHYIO, BBLJIENATH CYILIECTBEHHBIE CBOMCTBA
(mpu3Haky) pU3NUECKUX SBICHHUIA;
ONMCHIBATh HM3yUYCHHBIC CBOMCTBA Tel M (DU3WYECKHE SBICHHSA, HUCIONb3Ys (hU3NYECKHE
BEJIMYMHBI (Macca, 00BbEM, TIIOTHOCTh BELIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
cWja YHpPYTOCTH, CWJIAa TSDKECTH, BeC Tela, CHja TPEHMs, AaBieHHE (TBEPAOro Tena,
KHUJIKOCTH, Ta3a), BHITAIIKUBAIONIAs CHJIA, MEXaHWYeckas padoTa, MOIIHOCTb, TUIEYO CHIIBL,
MOMEHT CHJIbI, KO()(QHUIMEHT TIOJE3HOTO JEHCTBUS MEXaHW3MOB, KHHETHYECKass U
NOTCHIMAJbHAS JHEPTHs), NPU ONHCAHWM TPABHIBHO TPAKTOBATh (DU3UYECKUH CMBICI
UCIIOJIb3YEMBbIX BEJIMYMH, MX O0O3HAUCHHsI M EJUHMLBI (PU3MUECKUX BEJIUYMH, HAXOIUTh
(GopMyIIBI, CBS3BIBAIONINE AAHHYIO (H3MYECKYIO BEIMYHHY C IAPYTHMH



BEJIMYMHAMU, CTPOUTH IpadUKH H3YUYCHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIMYUH;
XapaKTEPU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS U MTPOIIECCHI, UCIIONIb3YsI MTpaBUiia
CJIO’KEHHUS CHJI (BJIOJIH OJTHOM TIpsiMOit), 3akoH ['yka, 3akoHn [lackans, 3akoH Apxumerna,
NPaBUJIO paBHOBECHUS pbluara (0J0Ka), «30JI0TOE MPABUIO» MEXAaHUKH, 3aKOH COXPaHEHHS
MEXaHUYECKOM SHEPruH, NPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIllUCHIBATD
€ro MaTeMaTH4ECKOE BBIPAKECHHUE;

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TEN, B TOM YHWCJIE€ U B KOHTEKCTE
CUTyallUi NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh IMPUUYUHHO-CIEICTBEHHBIE
CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMOpPOM Ha 1—2 W3ydYeHHBIX
CBOMCTBA (PU3NYECKUX SBJICHUH, PU3NUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemaTh pacueTHbIC 3a7a4u B 1—2 NEWCTBHS, UCTIONIB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢dusnyeckue BEIMYMHBI: HA OCHOBE aHAW3a yCIOBHS 33/1a4l 3alUCBIBATh KPAaTKOE YCIOBHE,
MOJICTABIATh (PU3UYECKHE BEIWYMHBI B (OPMYNIbI M MPOBOJUTH PACUEThl, HAXOIUThH
CIpaBOYHBIC JIaHHBIC, HEOOXOAMMBIE [UIsl PEIICHUs 3aJay, OICHUBATh PEATUCTHUYHOCTD
MOJy4YeHHOU (PU3NYEeCKON BEITMUHHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTH MPU MOMOIIM (PU3NYECKUX METOJIOB, B
ONMCAHUU UCCIIEIOBAHUS BBIJCISTH MPOBEPSEMOE MPEIIOIOKEHUE (TUIIOTE3Y), pa3inyaTh U
WHTEPIPETHPOBATh TIOJYYCHHBIH pe3ysbTaT, HaXOIUTh OIMMOKH B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI 10 €r0 pe3yJibTaTaM;

MPOBOJAUTH OMBITHl MO HAOMIONEHUIO (U3UYECKUX SBIEHUN WU (PU3NYECKUX CBOMCTB TeN:
dbopMyIMpoBaTh MPOBEPSEMbIE MPEIINONIOKEHUsS, COOUpPaTh YCTAaHOBKY W3 MPEIOKEHHOTO
000pyI0BaHus, 3aMTUCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

BBITIOJIHATH TIPSIMbIE M3MEPEHUsI PACCTOSIHUS, BPEMEHU, MacChl Tesia, 00bEMa, CHIIBI U
TEMIIEPATyPhI C UCIIOJIF30BAHNEM aHAJIOTOBBIX U MU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHONU aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;
MMPOBOJIUTH HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOW BETUYHHBI OT JIPYroi ¢
UCTIOJb30BAaHUEM MPSMBIX U3MEpPEHUIl (3aBUCUMOCTH MYTH PAaBHOMEPHO IBMKYIIETOCS Tela
OT BPEMEHH JIBIKEHUS TeJla, CUJIbl TPEHHUSI CKOJBKEHHUs OT Beca Tena, KayecTBa 00paboTKH
MTOBEPXHOCTEN TEJI U HE3ABUCUMOCTH CHJIbI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHUS TeEll,
CWJIBI YIIPYTOCTH OT yATUHEHUS TPY>KUHBI, BRITAJTKUBAIOIIEH CHUIIBI OT 00bEMa MOTPYKEHHOM
YaCTH Tela M OT IUIOTHOCTHU >KHIAKOCTH, €€ HE3aBHCHUMOCTH OT



IDIOTHOCTH  TEJAa,0T TITyOHHBI, Ha KOTOPYIO  TIOTPY>KEHO TEJIO0, YCIOBUH
IUTaBaHWS  TeJ, YCJIOBHW  paBHOBECHsS  pbluara © OJOKOB),  ydYacTBOBAaTh B
IUTAHUPOBAHUH YY€OHOTO HWCCIICIOBAHMS, COOMPATh YCTAHOBKY W BBHITIOTHATHHU3MEPCHUS,
cienys MpeaIoKEHHOMY TIaHy, (UKCHpPOBAThH PE3YJIHTATHI
MOJIYYCHHOM  3aBUCUMOCTH (U3MYECKHX  BEJIMYMH B BHUJC MIPEIITOKEHHBIX
TaOIUI] ¥ TPaPUKOB, JIeaTh BEIBOJBI IO PE3yIbTaTaM HUCCIIEIOBaHUS; TIPOBOIUTH KOCBEHHBIS
U3MepeHHs PU3NIECKUX BETUYHH (TUIOTHOCTh BEIIECTBAXKUAKOCTU U TBEPJOTO Teja, cuia
TPEHUS CKOJIBKEHUS, JaBICHUE BO3/IyXa,BHITAIKUBAIONIAS CUIa, IEUCTBYIOMIAs Ha
MOTPYKEHHOE B KHUIAKOCTh TET0,KOA((UIIMEHT TMOJIE3HOTO JEHCTBUS MIPOCTHIX
MEXaHH3MOB),  CIEAYSIPEI0KEHHON WHCTPYKIUU: TIPY BBITIOTHCHUN
U3MEPCHHUH COOMPATHIKCIICPUMEHTATBHYIO YCTAaHOBKY M BBIYHCIIATH 3HAYCHHE HCKOMOM
BEIIMYMHBI, COOIOATh MPaBUJIa TEXHUKH 0€30MMacCHOCTH MPH paboTe ¢ Ja00paTOPHBIM
00opyI0BaHUEM;
yKa3bIBaTh MPHUHIIUILI JTEHCTBUS MPHOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAroNIMecs COCyabl, OapoMeTp, pbluar, MOJABUXHBIA W HEMOJBHKHBIH
0J10K, HAKJIIOHHAS IJIOCKOCTh;
XapaKTepU30BaTh MPHUHIIMIEI EHCTBUS M3YUYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
Omopoll Ha WX omnucaHus (B TOM 4YHCIE: MOANIMITHUKHA, YCTPOMCTBO BOOIPOBO/A,
TUAPABIMYECKUMN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), HCTOIB3YS
3HaHUS O CBOWMCTBaX (DU3MYECKUX SBJICHHM W HEOOXOIUMbIC (PH3WYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;
MPUBOIUTH IPUMEPHI (HAXOIUTh HHGOPMAIUIO O MIPUMEpax) MPAKTUIECKOTO UCTIOIh30BAHUS
dusznyeckux 3HAHWM B TIOBCETHEBHOW >KM3HU [UIsl oOecreueHus O€30MacHOCTH MpHU
oOpameHuu ¢ TpuOOpaMU W TEXHHUUYECKUMHU YCTPONCTBAMH, COXpPaHEHUS 3/I0POBBSI U
cOOJII0IEHHSI HOPM HKOJIOTHYECKOTO MOBEJCHUS B OKPY KAIOIIEH cpelie;
OCYIIECTBIIATH OTOOP MCTOYHWKOB MH(pOpMammu B MHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHMA W IMyTEM CPABHEHHS Pa3IUIHBIX
HMCTOYHHUKOB BBIIEISATH WH(OPMAITHIO, KOTOPAsl SIBISIETCS TMPOTUBOPEUYUBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;
UCTIONB30BaTh TPU BBHIMOTHEHUN YUYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
du3nYecKoro coaepkaHus, CIpPaBOYHbIE MaTEpUANbI, PECYPCHICETH
WurepHer, BJIAJIETh npueMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMK W3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO; CO3/1aBaTh
CcOOCTBEHHBIC KpAaTKHE MMChbMEHHBIC U YCTHBIC COOOIICHHSI HAOCHOBE 2—3 MCTOYHHKOB
uHbopMaIuu HU3MIECKOTO COJIEPIKaHUs, B TOM YHCIEMYOIMYHO JeNaTh KpaTKue
COOOIIIEHUST O Pe3yJIbTaTax MPOCKTOB MM YYCOHBIX



UCCIIEIOBAHMM, IIPX 3TOM I'PAMOTHO MCIIOJIb30BaTh U3yYEHHBIN NOHATUIHBIN ammapar Kypca
(bu3MKH, CONPOBOKIATH BHICTYINIEHUE MPE3EHTAIUEN;

IIPU BBIIIOJIHEHUHU YUYE€OHBIX IIPOEKTOB U UCCIIEJOBAHUN pactpeessiTh 005S3aHHOCTU B TPYIIIE
B COOTBETCTBMM C IOCTAaBJICHHBIMM 3a/ladaMM, CJICAWUTH 3a BBIIOJIHEHUEM IUIAHA JIEHCTBUM,
a/IeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JESATEIbHOCTh TPYIMIbI, BHICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE,yYUTHIBAsI MHEHUE OKPY KAIOIIUX.

K xoHiy oOyudenus B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOMYpPOBHE
JIOJKHBI OTpakaTh chOPMUPOBAHHOCTh Y 00YYAIOLIMXCS YMEHHH: NCII0Ib30BATh MOHATHS:
Macca M pa3Mepbl MOJIEKYJI, TEILUIOBOE ABM)KCHHEATOMOB U MOJIEKYJI, arpPEraTHbIC
COCTOSIHUS BEIIECTBA, KPUCTALIMYECKUE HaMOP(HbIE Tesa, HACKIILECHHbBIN U HEHACBIIICHHBIH
nap, BJIaXKHOCTb BO3/1yXa,TEMIIEPATypa, BHYTPEHHSS DHEPIUs, TEIUIOBOMN

JIBUTaTEb, AJIEMEHTAPHBIAIIEKTPUYECKHUM 3aps]l, JIEKTPHUUIECKOE

110JIe, TPOBOJHUKH U AUDJICKTPUKU,IIOCTOSHHBIN 3JIEKTPUYECKHUM TOK, MATHUTHOE I10JIE;
pasznuyuath SBJIEHUS (TEIUIOBOE pacUIMpEeHUEe M C)KaTue, TeIvlonepenaya, TeIIoBOe
paBHOBECHE, CMAaYMBaHUE, KAITMJULIPHBIE SIBJIICHUS, HCIIAPEHUE, KOHJEH AL, [IJIaBJICHUE,
KpucTtalnu3anus — (OTBepAEBaHUE),  KUICHME,  Terlonepegada  (TEIIONPOBOAHOCTS,
KOHBEKIMS, W3JIy4EeHHUE), OHIEKTpU3alus Tell, B3aUMOACHUCTBUE 3apsAloB, JEHCTBUS
JJICKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJACHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHIYKIMS) MO ONMUCAHHUIO UX
XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PHU3HUECKOe
SIBJICHUE;
pacrno3HaBaTh IPOSBICHUE M3YyUYEHHBIX (PU3MUECKUX SBJICHUN B OKPY’KAIOLIEM MHUpPE, B TOM
yrcae (U3NYECKUEe SBICHHUS B MPHUPOJE: TNMOBEPXHOCTHOE HATSDKEHHE W KaNMUIApHBIE
ABJICHUSL B IIPUPOJE, KPUCTAJUIBl B mpupoje, usiaydeHue ConHIa, 3aMep3aHue BOJOEMOB,
MOpckHe Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra, 3JEKTPUYECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUUECTBO KHUBBIX OPraHU3MOB, MATHUTHOE I0Jie 3eMIIH, Apeid Mmotocos,
pOJIb MAarHUTHOTO TOJISL AJI JKU3HHM Ha 3eMJle, NOJSPHOE CHUSHUE, NP ITOM IEPEBOIUTH
NPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
Gu3NUeCKuX SIBICHUM;
ONMCHIBATh U3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKHE SIBICHHUS, HCHOJIB3YS (U3HUECKue
BEIMYMHBI  (TeMIepaTypa, BHYTPEHHsSI JHEprusi, KOJUYECTBO TEIUIOTHI, YJelibHas
TEIUIOCMKOCTh ~ BEUIECTBA,  yZACJIbHAs  TEIUIOTAa  IUIABJICHUS,  yJelbHAas  TEIUIOTa
napooOpa3oBaHus, YyAeJIbHAas TEIJIOTa CropaHus TOIUIMBa, KO3()PUIMEHT MOoJIe3HOro
JEUCTBUS TEIUIOBOM MAIMHBI, OTHOCUTEIIbHAS



BIQKHOCTb  BO3JyXa, DJIEKTPUYECKUN  3apsf, CUia TOKa, JIEKTPUYECKOE
HanpsDKEHUe, COINPOTHBIIEHUE NIPOBOJHUKA,  YJIEJIIBHOE COIIPOTHUBIICHUEBEIECTBA, paboTa

U MOITHOCTBIJIEKTPUYECKOTO TOKA), Ipu  ONMHCAHUHIIPABHIHHO

TPaKTOBaTh (HU3HUECKUN CMBICT UCIIONB3YEMBIX BEJIMYMH,
0003HAUCHHUA U €JUHULBI (PU3NYECKUX BEJIMYUH,  HAXOIUTh (HOPMYIIbI, CBSI3bIBAIOLIMIE

JTaHHYO (GU3NYECKYI0 BEIUYHHY C IpYTUMU BEIMYUHAMU,CTPOUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH; XapaKTepHU30BaTh CBOMCTBA Te,
(u3nueckue SBICHUS U IPOLECCH, UCTIONIb3YSIOCHOBHBIE  TOJIOKEHHUS  MOJEKYJISIPHO-
KUHETUYECKOMN TEOPUH  CTPOCHHUSABEIIECTBA, MPUHIIMI CYIIEPIO3ULIUU TTOJIeH (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOHCOXPaHEHMsI 3aps/1a, 3aKkoH OMa JUIsl ydacTKa Lieu, 3aK0H
Jxoyns—JleHna,3ak0H COXpaHEHUsl YHEPIUU, IPU FTOM JaBaTh CJIOBECHYIO (POPMYJIUPOBKY
3aKOHaA U 3alUCbIBATh €ro MaTCMAaTHYCCKOC BBIPAKCHUC,

OOBSICHATH (pU3MUYECKHE IPOLIECCHl U CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CUTYaIUi
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUYNHHOCIEICTBEHHBIE CBSI3U, CTPOUTh
o0bsicCHeHHE U3 1—2 JOTMUeCKUX IaroB ¢ Onopoi Ha 1—2 M3y4eHHBIX CBOICTBA (hU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacueTHhIE 3aJauu B 2—3 JEHCTBHSA, UCIIONIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE
(bmnqecxne BCJIMYHMHBI: HA OCHOBC aHAJIM3a YCJIOBHUA 3ada4U 3allMCbIBATL KPATKOC YCJIOBHUC,
BbIABJIATE HEAOCTATOK MOAHHBIX [IJId PEIICHUSA 3adayu, BLI6I/IpaTB 3aKOHbI H q)OpMy.HI)I,
HGO6XOI[I/IMI>I€ JJIsA e peuicHus, TpOBOAUTH paC‘-IéTI)I U CpaBHUBATH IMOJYYCHHOC 3HAYCHHUC
(Gu3MUeCcKOi BEIMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTb np06neMm, KOTOPBIC MOYKHO pPCIIWUTHL IIPHU ITOMOIIU (1)I/ISI/IT-I€CKI/IX METOOO0B,
UCIIOJIb3Ysl ONMCAHME HCCIEI0BaHMs, BBIIENATh INPOBEpPsSEMOE NPEANOJIOKEHUE, OLIEHUBAThH
IPaBUIBHOCTb MOPSI/IKA IPOBEACHUS MCCIIEI0OBAHNUS, A€1aTh BBIBOIbI;

OPOBOJIUTH ONBITHl MO HAOMIOJACHUIO (PU3MUYECKHX SIBICHUN WINM (DPU3NYECKUX CBOWCTB TeEl
(KanuJUIpHBIE SIBJIICHUS, 3aBUCUMOCTh JIaBJIEHUs BO3/AyXa OT €ro oobema, TemIeparyphl,
CKOpPOCTH Imponecca OCThIBaAHWA W HArp€BaHUA NpPW HU3JIIYUCHHUH OT LIBETA I/I3J'Iy‘-IaIOHIef/'I
(moruomaroniei) NOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJIBI OT TEMIEPATYphl >KUJIKOCTH U
IUIOINAAM €€ MOBEPXHOCTH, JICKTPU3ALUs TeJl M B3aUMOJECHCTBUE NIEKTPUUECKUX 3apsisiOB,
B3aI/IMOI[€I\/'ICTBI/I€ MMOCTOAHHBIX MArHvuTOB, BU3yalIMU3alsd MAarHUTHBIX MoJer TOCTOSHHBIX
MarHuTOB, JAEHUCTBHSI MAarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA  DJIEKTPOJBUIaTeisl IMOCTOSHHOIO  TOKa):  (hOpMyJIUpOBaTh  IMPOBEPsSIEMbIE
HPEANOJIOKEHUs], COOUpaTh YCTAHOBKY M3



NPEIOKEHHOTO 000PYI0BaHUs, OMIMCHIBATH X0/ ONBITa U (POPMYIIUPOBATH BHIBOJIBI,
BBITNIOJHATH MpsIMble U3MEPEHUS TeMIIepaTyphl, OTHOCUTEIbHON BIAKHOCTH BO3AYXa, CHJIbI
TOKa, HAIPSKEHUS C MCIOJIb30BaHUEM aHAJIOIOBBIX MPUOOPOB U AATYMKOB (PU3UUECKHUX
BEIMYMH, CpaBHMBATh pE3yJbTaThl M3MEPEHHH C yd4eTOM 3aJaHHOM abCOJIIOTHOM
HOIPEIIHOCTH;

OPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OIHOM (DU3MYECKOM BEJIWYMHBI OT JAPYrol ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHH (3aBUCHMOCTb CONPOTHUBIICHHS IMPOBOJHHKA OT €ro
JUIMHBI, IUIOIAQAX TONEPEYHOTO0 CEUEHUS U YJENbHOIO CONPOTHBIIEHUS BEILIECTBA
IPOBOJHMKA, CHJIbI TOKA, MAYIIErO 4epe3 MPOBOAHHUK, OT HANpPSKCHHS Ha IPOBOJHUKE,
UCCIIEIOBAaHNE  MOCJIEIOBATENBHOTO W  MApPaJUIEIbHOIO  COEAMHEHMH IPOBOJHHUKOB):
IUIAHUPOBATh HCCIEOBaHWE, COOUpPATh YCTAHOBKY U BBINOJHATH M3MEPEHUS, CIEeays
NpEeJIOKEHHOMY IIJ1aHy, (PUKCHpPOBaTh pE3yJbTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJE
TaOJuIl U TPa(UKOB, AeTaTh BEIBOIBI IO PE3yJIbTaTaM HUCCIICAOBAHMS;

OPOBOJIUTH KOCBEHHBIE H3MEpeHHs (QHU3MUECKUX BEIMYUH (yAedbHas TEIJIOEMKOCTh
BEIIIECTBA, COMNPOTUBJICHUE IPOBOJHHUKA, pab0Ta M MOILMHOCTh JIIEKTPUYECKOIO TOKA):
IUIAHUPOBATh ~ W3MEPEHHUs, CcoOMpaTb  HKCHEPUMEHTAIbHYIO  YCTaHOBKY,  CIEIys
NPEeJI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEJTMUUHBI;

co0Jro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS W3yUYEHHBIX NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB ¢
OIOpOM Ha UX ONHMCaHMs (B TOM YHCJE: CUCTEMA OTOIUIEHHUS JOMOB, TUIPOMETp, MapoBast
TypOUHa, aMIIEpMETp, BOJIBTMETP, CUCTUMK AIEKTPHUUECKON IHEPTUH, FTEKTPOOCBETUTEIILHBIC
npuOOpkl, HarpeBaTENIbHbBIE 3JEKTPONPUOOPHI (IIPUMEPHI), AIEKTPUUECKHUE MTPEeT0XPaHUTENH,
3JIEKTPOMArHuT, 3JIEKTPOJIBUraTEIb TOCTOSHHOTO TOKA), UCIOJIb3Ys 3HAHUS O CBOICTBax
(Gu3nueckux sABICHUNA U HEOOXOAUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IIPOCThIE TEXHUYECKHUE YCTPOICTBA U M3MEPUTENIbHbIE IPUOOPHI MO CXeMaM U
CXEMaTU4YHBIM PUCYHKaM (PKUAKOCTHBI TEpPMOMETp, TEPMOC, ICHUXPOMETP, THIPOMETP,
JIBUraTellb  BHYTPEHHETO  CrOpaHusi, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATh  CXEMbI
UIEKTPUUECKUX LENEN € IOCIENI0BaTENbHBIM M IMapajUIe]bHBIM COEIMHEHUEM 3JIEMEHTOB,
pas3nuyast yCIOBHbIE 0003HAUEHUSAIIIEMEHTOB 3JIEKTPUUECKUX LIETIeH;



IPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO UCTIOIB30BaAHUS
(GU3MYeCKUX 3HAHWK B TIOBCEIHEBHOW JKM3HHM JUIsi oOecredeHus Oe30MacHOCTH TIpH
oOpameHuu ¢ TpUOOpaMH M TEXHHUYCCKHMMH YCTPOHCTBAMH, COXPAHEHHUS 3JI0pPOBbS H
COOJTIOZICHHST HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPY KAIOIICH cpejie;
OCYIIECCTBIIATH MOUCK HHMOpMAIMKU (PU3NISCKOr0 CoJiep)Kanus B MIHTepHEeTe, HA OCHOBE
UMEIOIINXCSA 3HAHUM W MyTEM CpaBHEHHs JOMOJHUTENbHBIX HCTOYHHKOB BBIICTSATH
uHGOPMAITUIO, KOTOPas SIBISIETCS TPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOI;
HCIOJIB30BaTh IPH  BBITIOJTHEHUH V4eOHBIX  3aJaHWi  HAYYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOrO COJEPIKaHUs, CIPABOYHBIE MATEPHAIIBI, PECYPCHICETH

WurepHer, BJIAJETH MPUEMaMH KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO; CO31aBaTh
cOOCTBEHHBIC MMCHMEHHBIE M KPATKUE YCTHBIE COOOIICHUS, 0000masnHpopMaIuio 13

HECKOJIbKHX HMCTOYHHKOB (DM3UYECKOTO COJACPIKAHUS, B TOMYHUCIIEC myOJIMYHO

MPEACTABIISTD pe3yabTaThl  MPOEKTHOM HIIN
HCCIICA0BATEILCKOM NEeSTENbHOCTH, TPHU 3TOM  TPaMOTHO HCIIOJI30BaTh
U3yUYCHHBII MOHATUIHBIN ammapar Kypca (pU3HKH, COPOBOKIATh BBICTYTICHHE
MpEe3eHTAllUEeH;

NpU  BBINOJHEHUH Yy4YeOHBIX MPOEKTOB M UCCIEJOBaHMM (U3MYECKUX  IPOLECCOB
pacrpenensaTs 0053aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a7jadyaMH, CIEIUTh
32 BBIMOJIHEHHEM IUIaHA JENUCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHUBATh
COOCTBEHHBIH BKJIaJ] B JCATEIbHOCTb TPYNINbI, BBICTPaWBaTh KOMMYHHKATHBHOE
B3aUMO/ICIICTBHE, IPOSBIIASA TOTOBHOCTh pa3peniaTb KOH(QIUKTHI.

K xoH1y 00y4eHus B 9 kiaacce npeMeTHbIE pe3yIbTaTbl Ha 6a30BOMYPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUYAIOIIMXCSl YMEHHIA: UCTIONb30BaTh MOHITHS: CUCTEMA
0TCYETa, MaTepUajIbHasi TOUKA, TPAEKTOPUSA,0THOCUTENIBHOCTh ~ MEXaHUYECKOIO

IBWKEHUs, Aedopmanus (yrnpyras,jlacTUuecKast), TpeHue,
LHEHTPOCTPEMUTENILHOE YCKOPEHNUE, HEBECOMOCTh UMEPErPy3KH, LEHTP TAKECTH,

a0COJIIOTHOTBEP/I0C TEJo, LIEHTP TSHKECTUTBEPJIOTO TEa,
paBHOBECHE,MEXaHUYECKHE  KOJIeOaHUs U BOJIHBI, 3BYK,WH(pa3ByK
U YIIBTPa3BYK, 3JEKTPOMAarHUTHbIE BOJIHBI,  IlIKaja

AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M IaTbHO30PKOCTh, CIICKTPBIUCITYCKaHUS U
noryionieHusl, ainbda, 6eTa- U raMMa-u3IydeHusi, U30TONbL AJepHAsT YHEPTETHKA;
pasnuyaTh SIBJICHUSI (paBHOMEpHOE U HEpaBHOMEPHOE MPSAMOJIMHENHOE
JBIDKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBIXKEHHE, CBOOOTHOE TTaJICHUE



TEJl, pPABHOMEPHOE JBIKCHUE MO0 OKPYKHOCTH, B3aUMOCHCTBUE TeJl, PEAKTUBHOE JIBIKCHHE,
Koje0aTenbHOE IB)KEHHUE (3aTyXalollue U BBhIHYKICHHbIE KOJICOaHUs), pe30HAHC, BOJIHOBOE
IBWKEHUE, OTpPaXEHHWE 3BYKa, MPSIMOJHMHEHHOE paclpOCTpaHEHHE, OTpPaKEHHEe U
NpEeIOMIIEHUE CBETa, IMOJHOE BHYTPEHHEE OTpa)KCHUE CBETa, Pa3liojkeHHe OeNoro cpera B
CHEKTp M  CIIO)KEHHE CHEKTPalbHBIX IIBETOB, JHCIEPCUS CBETa, €CTECTBEHHAs
PaZMOaKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOr0 CHEKTpa H3IY4YEeHHs) IO OINUCAHHUI0 HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (uznyeckoe
SIBJICHHE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3MUECKUX SIBICHUHA B OKPYXKaroleM MHUpe (B TOM
grcie (U3NIeCcKHe SIBICHUS B TIPUPOJIC: TIPWIMBEI U OTIUBHI, IBMKEeHUE TuTaHeT CONHEYHOM
CHCTEMBI, PEaKTUBHOE IBM)KCHHE >KUBBIX OPraHW3MOB, BOCHPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIeTpsICeHue, ceficMUYecKHe BOJIHBI, IlyHAMH, 3XO, LIBETa TeJl, ONTHYECKHE SBJICHUS B
npupozae, OUOJIOrMyeckoe JeHCTBHE BHJIMMOIO, YJIbTPa(UOJIETOBOTO M PEHTIEHOBCKOIO
U3JTy4eHUH, €CTECTBEHHBIM paJMOaKTHBHBIN (OH, KOCMHMYECKHE JIyud, pPaJHOaKTHBHOE
U3JIy4eHUE HPUPOAHBIX MHUHEpAJIOB, JEHCTBHE PaJMOAKTUBHBIX H3IYYCHUH Ha OpraHu3M
YeloBeKa), IMpPH JTOM TMEPEeBOMUTh MPAKTUYECKYI0 337ady B y4eOHYI0, BBIJIENIATH
CyLIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SBIICHHIA;

ONKCHIBATh HW3yUYCHHbIE CBOMCTBA Tel U (PU3WYECKHE SBICHMS, HUCHONb3Ys (hU3NYECKHE
BEIMYMHBI (CpelHsAss W MIHOBEHHas CKOPOCTb Teja IpU HEPaBHOMEPHOM JBHXKEHUH,
YCKOpEHHUE, TepeMelIeHne, MyTh, YIJoBas CKOPOCTh, CHJIa TPEHMS, CHJIA YIPYTOCTH, CHIIA
TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJEHUs, BEC Tela, HMITYJIbC TeJla, UMITYJIbC CHIIbI,
MeXaHH4YecKass paboTa W MOIIHOCTh, IOTCHIMAIbHAS DSHEPTHsl Tela, IOJHATOrO Hal
MIOBEPXHOCTBIO 3€MJIH, MOTCHIIHATBHAS YHEPTUS CKATOW TPYKHHBI, KHHETUYECKask YHEPIHs,
IIOJIHAsE MEeXaHW4YecKas SHEeprus, Mepuoj U 4acToTa KoJeOaHuH, JUIMHA BOJHbBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBE€Ta, MOKa3aTelb MPEJIOMIICHHs Cpellbl), MPU ONUCAHUU
NPaBWIbHO TPAKTOBAaTh (U3NYECKUH CMBICT MCIOJIb3YyEMbIX BEIMYMH, OOO3HAYCHHS H
eIMHUIB (PU3NYECKUX BEIMYMH, HaXOAUTh (hOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTh TIpadUKd M3YYCHHBIX 3aBUCHUMOCTEH
(bu3NYECKUX BEITNYHH;

XapaKTepu3oBaTh CBOWCTBA Tell, (U3NYECKHUE SIBICHUS U IPOLECCHI, MCIONb3Ys 3aKOH
COXpaHEHHUs SHEPTHHU, 3aKOH BCEMUPHOTO TATOTEHHS, IPUHLUI CYNEePHO3UIINN CUJI, TIPUHIIHIT
oTHOCUTENbHOCTH [ anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI
OTpPaKEHHS M TPEIOMIICHUS CBETa,



3aKOHBI COXPAHEHUs 3apsIOBOIO0 M MAaCCOBOI'O YUCEN MPU SIACPHBIX PEAKIUSAX, MPU ITOM
JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aITUCHIBATH €r0 MaTEMaTHYECKOE BEIPAKCHHE;
O0OBACHITH (PM3UUECKUE TIPOLIECCHI M CBOMCTBA TEJ, B TOM YUCJIE M B KOHTEKCTE CUTyaIui
MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUUYUHHO- CJIEICTBEHHBIE CBSA3H, CTPOUTH
00BsSCHEHHE W3 2—3 JIOTMYECKHUX IIAroB C OMOPOM Ha 2—3 W3YyYCHHBIX CBOWMCTBA
duznYecKuX SIBICHUH, GPU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelaTh pacyeTHbIE 3a7auu (ONMUpPArOIIMecs Ha CUCTeMY U3 2—3 ypaBHEHUN ),ICTIONb3Y I
3aKOHBI U (DOPMYIIBI, CBS3BIBANOIINE (DU3MUECKHUE BEIMIMHBI: HAOCHOBE aHAIN3a yCIOBUS
3aJla4y¥ 3aMKiChIBATh KPATKOE YCIOBUE, BBISABISATEHEAOCTAIONINE HIIM U30BITOUYHBIC TaHHBIC,
BbIOHMpaTh 3aKOHBI U (HOPMYIIBI,HEOOXOAUMbIE JUTS peuieHus,
MIPOBOJIUTH pacUeTsI u OIICHUBATH
PEATMCTUYHOCTH MOJYYEHHOTO 3HaUeHUs (PU3MUECKO BEIMUMHBI, paCIIO3HABATh MPOOJIEMBI,
KOTOpbIE MOKHO PEUIUTh MPHU MOMOIIU (PU3HUECKUXMETOJOB, UCIOJIb3Ys OMHUCAHUE
WCCIIeIOBaHMUS, BBIICJISATh poBepsIeMoe
MPEANOI0KEHUE, OILICHUBATH MPaBUILHOCTD MopsIKa MIPOBEICHUS
HCCIICJIOBAHUS, JIENIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUN UOTIBITOB;
MPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (DU3MUECKUX CBOUCTB TEl
(n3yuenue BTOpOro 3akoHa HblOTOHA, 3aKOHA COXPAHEHUS YHEPTUH, 3aBUCUMOCTh TIepHO/Ia
KOJICOAHUH TMPYKUHHOTO MAasATHUKA OT MAacChl TIpy3a U IKECTKOCTH TMPYKUHBI U
HE3aBUCUMOCTH OT aMIUTUTY/Ibl MAJIbIX KOJI€OaHMid, MPSIMOIMHEITHOE pacpOoCTpaHEHHE CBETA,
paznoxkeHue Gesoro cBeTa B CHEKTpP, U3yUYEeHUE CBOMCTB M300paKEHUs B IUIOCKOM 3epKajie U
CBOMCTB M300pa)KeHUS MpeaMeTa B coOuparomeii JInH3e, HabJi0IeHUe CTUIOIIHBIX U
JMHEHYATBIX CIIEKTPOB M3IYYECHHUS): CAMOCTOSITEILHO COOUPaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 060pyI0BaHMSI, OMMCHIBATH X0 OMBITA U €T0 PE3yNbTaThl,(POPMYIUPOBATH BHIBOIBI;
MPOBOJNUTH NIPH HEOOXOTUMOCTU CEPHUIO MPSMBIX U3MEPEHUN, ONPEeTss CpeHee 3HAUCHUE
u3MepsieMoll BeNW4YuHbl ((POKYCHOE pacCTOSHUE COOMPAIOIEH JTHH3BI), 000CHOBHIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MpUoopa);
MIPOBOJIMTH MCCIICIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEITUYHH C MCIOIH30BAHUEM IMPSMBIX
W3MEPEHHUH (3aBUCUMOCTh IyTH OT BPEMEHHM TMPH PABHOYCKOPEHHOM JBWXKEHUU Oe€3
HAYaJIbHOW CKOPOCTH, MEpHoJa KOJIEOaHWH MaTEeMaTHYECKOr0 MAasTHHUKA OT JJIMHBI HUTH,
3aBHUCHMOCTH YIJIa OTpPaXE€HHs CBeTa OT YIVIa MaJC€HUS W YIJIa TPEIOMIIEHHS OT YIUa
NaJieHus): TUIaHUPOBATh



UCCIIEIOBAaHUE, CAMOCTOSITEJIbHO  COOHMpaTh  yCTAHOBKY, (DHKCHPOBATh  PE3YJbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (M3UYECKUX BEJIMYMH B BHJE TaOnul U TpaduKoB, JejaTh
BBIBOJIbI 110 pe3yJIbTaTaM HCCIIEI0BaHUS;

IPOBOJUTHh KOCBEHHBbIE M3MEpeHHs (PU3NYECKUX BEIUYUH (CPEIHssl CKOPOCTh M YCKOPEHHUE
TeJla TPU PABHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHHE CBOOOJHOIO MaJeHUs, >KECTKOCTh
NpPY>XKUHBI, KOA(GOUIMEHT TPEHUSI CKOJIBKEHHs, MEXaHNuecKasi paboTa 1 MOIHOCTh, YaCcTOTa
U Tepuoj] KojeOaHUil MaTeMaTHYecKOro M HpPY>KUHHOIO MAasTHUKOB, ONTHYECKas CHila
coOuparomeld JHMH3bI, pAJAWOAKTUBHBIM (OH): IUIAHUPOBATH M3MEpPEHHs, COOUpaTh
OKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJHATH M3MEPEHUs, CIEAYysl MPEeAsIoKEHHOU
WHCTPYKIUH, BBIYUCISATh 3HAUEHUE BEIMUYMHBI M aHAJTU3UPOBATH IOJIyYEHHBIE PE3yJbTaThl C
Y4ETOM 3a/IaHHOM MOrPEeUIHOCTUU3MEPEHHI;

co0uro1aTh MpaBUiIa TEXHUKH O€30IaCHOCTH IPU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHbIE NMPU3HAKU M3YYEHHBIX (DU3MYECKMX MOJEJEH: MaTepualbHas TOYKa,
abCOJIIOTHO TBEP/OE TEJIO0, TOYSUHBIH HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IJIaHeTapHas
MO/JIEJIb aTOMa, HyKJIOHHAsl MOJI€Ib ATOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OIOpOM Ha UX ONUCAaHUS (B TOM YHUCIE: CHMIOMETP, AATYMKU IIOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUS, paKeTa, 3XOJIOT, OYKH, MEpUCKOIN, (oToanmapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JTI03UMETp, KamMepa BuibcoHa), UCMONB3ysl 3HAHUA O CBOMCTBAX (PU3MYECKUX
SBJICHUH ¥ HEOOXOaMMble (PU3NUECKHEe 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMbl WU CXEMaTHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKHX YCTpPOMCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB TMpPHU PEUIeHHH Yy4eOHO-
NPaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMBbI JUIsl IOCTPOEHUs N300paXKeHNH B IUIOCKOM 3epKalie
U cobuparoleil TuHse;

NPUBOJIUTH IPUMEPHI (HAXOAUTh HH(POPMAIIHIO O MIPUMEPAX) MPAKTHUECKOTO HCIIOIb30BaHHS
¢u3nyeckux 3HAHUM B TIOBCEIHEBHOM JKM3HM [UIsl oOecrieyeHus O€30MacHOCTH IpHU
oOpaiieHun ¢ mnpuOOpaMH M TEXHMUYECKHMHU YCTPOMCTBaMM, COXpaHEHUS 3/0pOBbS U
COOJIIOJICHHS HOPM KOJIOTMYECKOT0 TIOBEJCHUS B OKpYIKarloIleH cpesie;

OCYHIECTBIISAITh ~ MOMCK  HMHQOpMamuu  Qusuueckoro cojaepkanus B  VHTepHere,
CaMOCTOSITENIHO ~ (pOpMyJIUpYs TOMCKOBBIM — 3ampoC, HAaXOAWTh IYTH OINpeleeHUs
JOCTOBEPHOCTH  TOJy4€HHOH MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH W
JIOTIOJTHUTENbHBIX UCTOUHUKOB;



UCIIOJIB30BAaTh OpYd  BBIOJHEHWH  y4eOHBIX 3a/laHUI HAyYHO-TOMYJISIPHYIO
JAUTEpaTypy (PU3NYECKOr0 COJIEp’KaHusl, CIPAaBOUYHBIE MAaTE€pPHAIIbl, PECYPCHICETH

WutepHner, BIIAJIETh npueMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO; CO3/1aBaTh
COOCTBEHHbIE NMHUCHMEHHBIE  HUYCTHBIE cooOIieHust Ha OCHOBE
uHGOpMaIUU U3 HECKOJIbKHUX UCTOYHUKOB  (PU3UYECKOIO coJiepKaHus,
nyOJIMYHO  MPEACTABISATH PE3yIbTaTHIIPOSKTHOMMUIN UCCIIEI0BATENbCKOUIEATEILHOCTH,
[P STOM FPaMOTHO UCIOJIB30BaTh U3yUEHHBIN MOHATHIHBIHATIIAPAT U3y4aeMOoro
paszznena bu3uKu u COMPOBOXK/IaTh BBICTYILJICHUETIPE3EHTAIIUEH C

y4€TOM 0COOEHHOCTEH ayTMTOPHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUME7
KJIACC
KoJuun4yecTBo 4yacoB JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3jesioB u TeM K - (uudposbie)
n/m nporpaMMsbl Bcero OHTPOJILHEBIC PAKTHHECKHE oOpa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3nes 1. dusnka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubmuoreka [JOK
11 @r3nKa - HayKa O IPHpoze 2 0 0 httDs://m.edscI)_([).ru/7f4l61
94
1.2 DOU3NYECKUE BEITUIUHBI 2 0 0 Eggi%’giﬁii?ﬁn 4161
94
1.3 EcTecTBEHHOHAYYHBIN METO/I TIO3HAHMS 2 0 1 Eggg,%’;iﬁi (I)_E)Or5/7f4 161
94
Hroro no pasaeny 6
Pa3nes 2. IlleppoHayaibHble CBeleHHS] O CTPOEHUM BellecTBa
1 0 1 bu6mmoreka [JOK
2.1 Crpoenrne BewecTsa https://m.edsoo.ru/7f4161
94
29 JIBM>KeHUE U B3aMMOICHCTBHE YaCTHI] 2 0 1 bubmuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f4161
94
2.3 ArperatHbie COCTOSIHUS BEIECTBA 2 1 1 Eggglf/(giﬁi (I)'([)Or5/7f4 161
94
Htoro mo pasueny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ecKkoe JBIKEHUE 3 0 1 Egg;l//l/(rﬁiléi (I)'})Or5/7f4 161
94
3.2 Wuepuus, Macca, IJI0THOCTh 4 0 1 bubmorexa LIOK

https://m.edsoo.ru/7f4161

94




| 33 | Cwia. Buns! cun 14 1 2 bubmmorexa [JOK




https://m.edsoo.ru/714161

94

Hroro no paszaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 Hasnenue. [lepenaua naBneHust TBEPAbIMHU 3 1 bubnuoreka [JOK
: TeJNaMH, JKUAKOCTSIMH U razaMu https://m.edsoo.ru/7f4161
94
bu6mmoreka [JOK
4.2 HaseHue KuAKoCTH > 0 https://m.edsoo.ru/7f4161
94
bu6mmoreka [JOK
4.3 AtMoC(hepHOe NaBeHIe 6 1 https://m.edsoo.ru/7f4161
94
44 JelicTBHE )XUKOCTHU U ra3a Ha 7 3 bubnmoreka [JOK
’ MOTPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f4161
94
Hroro no pasgeny 21
Pa3zgen S. Pabora 1 MOIIHOCTB. JHEPrust
bu6mmoreka [JOK
5.1 Pabota u MomHOCTS 3 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [JOK
5.2 IIpocTbie MeXaHM3MEI > 1 https://m.edsoo.ru/7f4161
94
bubmuoreka [JOK
5.3 Mexanudeckas SHeprus 4 0 https://m.edsoo.ru/7f4161
94
Hroro no pasgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 15

[NPOT'PAMME




8 KJIIACC

KosanuyectBo 4yacos DJIEeKTPOHHBIE
HaunmeHnoBaHue pa3jaeioB U TeM (uudpossbie)
Ne i/
n/n IPOrPaMMBI Beero Kontpouabnbie IIpakTuyeckue 06pa3oBATETBHbIC
padoThbI padoThbI pecypes
Pa3gen 1. TenioBble IBJICHUSA
1.1 CTpoeHre 1 CBONCTBA BELIECTBA 7 0 0 Egg;%ﬁiﬁiiorﬁﬂ 4181
ce
1.2 TemnnoBbie MPOLECCHI 21 1 5 Egggzﬁeeﬁiionlfnm 181
ce
Hroro 110 pasaeiny 28
Pa3nes 2. DiieKTpu4ecKue M MATHUTHBIE SIBJICHHS
71 DneKTpUUecKue 3aps/bl. 3apsKeHHbIE Tena 7 0 1 bub6nuoreka [IOK
' U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181
ce
2.2 ITOCTOSIHHBII 3JIEKTPUYECKHI TOK 20 1 7 E;ISS.I//I/?;ZI;Z (5)01'5/7% 181
ce
bu6mmoreka [JOK
2.3 MaruuTibie ABneHs 6 ! = https://m.edsoo.ru/7f4181
ce
2.4 DIIeKTPOMATHUTHAS HH/TyKIIUSI 4 0 0 Eggg%ﬁiﬁigﬂgn 4181
ce
Hroro mo pasaeiny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5

[NPOT'PAMME




9 KJIACC

KosanuyectBo 4yacos DJIEeKTPOHHBIE
HaunmeHnoBaHue pa3jaeioB U TeM (uudpossbie)
Ne i/
°n/n IPOrpaMMEI Beero Koutpoabuble IlpakTuueckue 06pa3oBATETBHbIC
padoThbI padoThbI
pecypchl
Pa3zgen 1. Mexanuueckue siBJICHUSA
L1 MexaHn4ecKkoe IBMKCHHE U CIIOCOOBI 10 0 1 bubmuoreka [JOK
: €ro OIMCAHUS https://m.edsoo.ru/7f41a4|
a6
1.2 BsaumoneiicTBue ten 20 1 3 Egggl/ﬁzli;(ﬁ)or{fﬁ 4144
a6
1.3 3aKOHBI COXPAHCHHS 10 0 3 Egggﬁﬁiﬁs&g{f 17£41 a4
a6
Hroro mo pasuaeny 40
Pa3nen 2. Mexanuveckne KoJie0aHUSA U BOJHBI
2.1 Mexanundeckue KoaeGanus 7 0 3 Egg:,l;l/(gzl?sior{f 17£41 a4
a6
22 MexaHuuecKie BOIHBL 3BYK 8 1 3 Eggg%ﬁzziﬁ)or}s 1784104
a6
Hroro no pasueny 15
Pa3nen 3. DjIeKTPOMATHUTHOE T0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE TOJIE U 6 0 2 bubnnorexa [JOK
’ AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4|
a6
Hroro mo paszaeny 6
Pa3znen 4. CBeToBbBIE ABJIEHUS
4.1 3aKOHbI PaCIpOCTPAHEHHUS CBETA 6 0 2 Bubmzorexa LIOK

https://m.edsoo.ru/7f41a4
a6




4.2

JIMH3BI ¥ ONTHYECKHE TPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4
a6




Bub6mmorexa [JOK

43 Paznoxenue 6e10ro cBeTa B CEKTP 3 2 https://m.edsoo.rw/7f41 a4
ab
Hroro no pasgeny 15
Pa3nes 5. KBanToBbBIC AIBIICHHA
bubmuoreka [{OK
5.1 Hcmyckanue u TOTJIOIIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41 ad
ab
5.2 CrtpoeHne aTOMHOTO sijipa 6 1 E{tlgg;l/(r)rfziiz (])_})(.)I’llf/7 4104
ab
53 | Sluepubic peakiunm 7 ! hips . edso0 /74124
ab
Hroro no pasgeny 17
Pa3nes 6. [loBTopuTte1bH0-0000111a101M I MOYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COACPIKAHUS 9 2 bubmuoreka [{OK
’ Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4|
a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE?7

KJIACC
KoJuunyecTBo 4yacoB DJIeKTPOHHbIE
Ne uugpoBbIie
/ Tema ypoka KonTpoabnbie| IIpakTuyeckue bp
n/n Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl

1 ®usnka — Hayka o npupoje. SBnenus
MIPUPOJIBI

2 duznueckue sIBICHUS
du3nvecKre BEININHBI U KX U3MEPCHHE
Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPY TTOMOIIIH

4 y 1
KHUJKOCTHOTO TEPMOMETpPA U JaTUYHNKA
TeMneparypsbl"

5 MeTtoapl HayuyHOro no3Hanusa. Onucanue bub6nmorexa [IOK
(U3HYECKUX SIBJICHUH C TIOMOIIBIO MOICIICH https://m.edsoo0.ru/ff09{7

2a
Ypok-uccnenonanue "IIpoBepka rumnoTessl:

6 JaTbHOCTh MOJICTA [IApUKa, ITYIIEHHOTO 1
TOPU30HTAJILHO, TEM OOJIBIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

7 Crpoenne BemecTBa. ONBITHI, bubnnorexa [JOK
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe
BEIIECTBA Oa

8 JIBUM>KeHME YacTHUIl BELIECTBA bubmorexa HOK

11 Berm https://m.edsoo.ru/ff0a01
3e

9 Ypok-uccienoBanue «OnbITH O 1
HaOII0JICHUIO TETIOBOTO PACHIMPEHUS Ta30B»

10 ArperaTHble COCTOSIHUS BEIIECTBA

1 Oco0eHHOCTH arperaTHbIX COCTOSTHUI bubnnorexa [JOK
Bobl. O000IIeHHE 110 pa3eny https://m.edsoo.ru/ff0a03
«[lepBoHaUaTHHBIE 78




CBCACHUA O CTPOCHUHN BCHICCTBA»

12 Mexannueckoe JBHKeHUE. PaBHOMEpHOE bubmuorexa [JOK
1 HEPaBHOMEPHOE JIBIIKCHHE https://m.edsoo.ru/ff0a05
cb
13 C E bubmuoreka [JOK
KOpOCTE. LAMHUIBL CKOPOCTH https://m.edsoo.ru/ff0a07
9c
14 P bu6mmoreka [{OK
ACHCT MyTH 1 BpCMCHU JIBIAKCHUA https://m.edsoo.ru/ff0a0a
e4
15 " M bu6mmoreka [{OK
Heprwust. Macca — Mepa HHEPTHOCTH Tell https://m.edsoo.ru/ff0alc
10
16 ILnotHOCTH BemiecTBa. Pacuer mMacchl 1 bu6mmoreka [IOK
o0beMa Teja Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0f
ce
17 JlaGoparopHas pabota
«OmnpeneneHne IIOTHOCTH TBEPIOTO
Tena»
18 Pemenue 3amau mo teme "I110THOCTE bu6mmoreka [IOK
BemecTa" https://m.edsoo.ru/ff0al12
3c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBUCHMOCTH PacTskeHus (1edopMaryn)
MIPYKUHBI OT MPHIIOKEHHOMN CHITBD»
21 [[AIBnenue Tsrorenus. Cuiia TSHKECTH
CBsI3b MEXK]Ty CHUJION TSYKECTH M MacCOM Tera.
o) o bu6mmoreka [IOK
Bec Tena. Pemenune 3amay no teme
nC " https://m.edsoo.ru/ff0al7
WA TSKECTH
78
73 Cuita TSKECTH Ha IpYTUX IUIaHeTaXx. bubnuoreka [JOK
Du3nuecKre XapaKTepUCTUKU https://m.edsoo.ru/ff0al5
IUIAHET 02




24

N3amepenune cun. J{unamomerp

butmmoreka [JOK
https://m.edsoo.ru/ff0al&




25

Bec Ttena. HeBecoMmocTh

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al?7
78




26 CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubmmoreka [JOK
OJTHOM mpsiMoii. PaBHOACIICTBYIOMIAS https://m.edsoo.ru/ff0ala
CHUII 70
27 Pemrenue 3amgad mo reMe
"PaBHOelicTBYIOIIAS CHIT"
)3 Cuna TpeHus u e¢ BUAbL. TpeHHe B IPUPOJIC U bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb
9¢
Jlaboparopnas pabora «3ydeHne
29 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT bubnnoreka LIOK
CUJIBI TABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alc
COTIPUKACAIOIINXCS TOBEPXHOCTE cd
30 Pemienue 3agad Ha
OTIpe/IeIICHHE
PaBHOJECUCTBYIOIIEH CUJIIBI
Pemenue 3anay mo Temam: «Bec Tenay,
bubmuoreka [JOK
31 <<Fpa(bnqefKoe u3obpaxenue cuim», «CHIIbD, hitos://m.c dS(E::).ru f0ald
«PaBHOJEHCTBYIOIIAST CHID» c0
KonTponbHas paboTa mo Temam:
37 «MexaHnuecKoe JIBIKeHHeE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
n3o0paxenne cuimy, «CUiiby
33 JaBnenue. CriocoObl yMEHbILICHUS U bubnnorexa [JOK
YBEJIUYEHHUS TABICHUS https://m.edsoo.ru/ff0a20
a6
34 JlaBnenue rasza. 3aBUCUMOCTD JIaBJICHUS ra3a bubnnorexa [JOK
OT 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a23
76
35 [lepenava naBieHus TBEPABIMU TellaMH, bubnuoreka [IOK
JKUIKOCTIMM U razamMu. 3axoH [lackamns https://m.edsoo.ru/ff0a25
b0
16 JlaBieHne B )XMAKOCTH 1 ra3e, BBI3BaHHOE bu6mmoreka [{OK
JEHCTBHEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a27

18




37

Pemenue 3agau 1o teme «/lapieHue B
JKUJIKOCTH U Ta3e. 3akoH [lackas»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a28




26

38

Coobmaromuecs cocyapl

but6mmoreka [JOK




https://m.edsoo.ru/ff0a29
70

39 r N bu6mmoreka [{OK
M/paBIMHCCKIH TIpece https://m.edsoo.ru/ff0a31
36
40 Manomertpsl. [lopiiHeBON KUIKOCTHBIN HACOC
A1 ATtMocdepa 3emitn 1 IPUINHBI €¢ bubmmoreka [JOK
CYIIIECTBOBAHHS https://m.edsoo.ru/ff0a2b
Sa
bubnmnorexa [JOK
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHHE hitps://m.eds (E).ru /ff0a2b
Sa
43 N3mepenune atMochepHOro JaBJICHUS. bubnnorexa [JOK
OmnsiT Toppuuenaun https://m.edsoo.ru/ff0a2d
a8
44 3aBUCHUMOCTEL aTMOC(HEPHOTO JaBICHUS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2f
c4
45 Bapomerp-aneponn. ATmMochepHOe TaBICHHE bubnuorexa [JOK
Ha Pa3UYHBIX BHICOTAX https://m.edsoo.ru/ff0a2f
c4
46 Pemenwne 3anaq mo Teme " AtmochepHoe
nasjeHue"
47 JleficTBHE KUIKOCTH U Ta3a Ha bubnuorexa [JOK
MOTPY>KEHHOE B HUX TEJN0. ApXHUMeI0Ba https://m.edsoo.ru/ff0a32
cuna 76
8| mmamamaione o, tehersyioned Bubmnorera LIOK
’ Y https://m.edsoo.ru/ff0a33
Ha TeJo, MOTPY>KEHHOE B KUAKOCTH)» fo
JlaGopatopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca TEIA B bu6morexa [IOK
BOJIE OT 00bEMA TTOTPYKEHHOM B https://m.edsoo.ru/ff0a35
AKHUJKOCTh YaCTH TeJlay 14
50 [InaBanue Ten bubmorexa HOK

https://m.edsoo.ru/ff0a3a




51

JlabopartopHas pabota "KoHcTpynpoBaHue
apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOJKH H
ONpe/ICNICHUE €€ TPY30H0IbEMHOCTH"




Pemenue 3agau no temam: «IlnaBanue CYIOB.

52 BosnyxommaBanue», «JlaBieHue  TBEPIbIX Bubmiorexa LIOK
Y L p https://m.edsoo.ru/ff0a36
TeJ, )KUJIKOCTECH U Ta30B» 54
53 Kontponbhas paboTa nmo teme
«JlaBneHue TBEPABIX TEN, KUIAKOCTEH U
ra3oB»
bu6mmoreka [JOK
54 Mexanirieckas padora https://m.edsoo.ru/ff0a3f
82
bu6mmorexa [IOK
55 Momtgocts. EqpHuIEI MONITHOCTH https://m.edsoo.ru/ff0a3f
82
56 VYpok-uccinenoranue "Pacu€t MOIHOCTH, 1
pa3BUBaEMOM MPHU MOIBEME 11O
nectauIe"
57 [Ipocteie Mexanu3Mmsbl. Poruar. PaBHoBecue
CHWJI Ha phIuare
Pbryaru B TexHuke, ObITY ¥ IPUPOJIC.
58 Jla6oparopnas pabora <<};400J'E)GHIE)B§HHG 0.5 bubmorexa LIOK
. https://m.edsoo.ru/ff0a47
yCIIOBUI paBHOBECHS PbIYara R
Pemenne 3agad mo Teme «Y clioBus bubmmoreka [JOK
59 .
PaBHOBECHSI pbIUaray https://m.edsoo.ru/ff0a48
ab
KoadduimenT mone3Horo neicTBust
60 Mexanu3ma. JlaboparopHas pabora 0.5
«3mepenue KII/] HakTOHHOM TIIOCKOCTH»
61 Pemenue 3agau mo teme "Pabora, bu6mmoreka [IOK
MorHocTh, KITI" https://m.edsoo.ru/ff0adc
48
Mexanndeckas sHeprus. Kunernyeckas bubnnorexa [JOK
62 .
Y TIOTEHIUAIbHAS SHEPTUs https://m.edsoo.ru/ff0a42
52
63 3 . bu6mmoreka [JOK
aKOH COXpaHEHUS MEXaHUYECKOU dHEPTUU https://m.edsoo.ru/ff0ad3

60




64

YPOK-3KCIIEPUMEHT 110 TEME
"OKCIIEpUMEHTATIBHOE OINPEEIICHHE
WU3MEHEHUS! KHHETUYECKOU U
MOTEHIHAIBHOMU




SHEPTUHU MPHU CKATHIBAHUM TeJIa TI0 HAKIIOHHON
mIockocTu"

Konrponsnas padora no teme «Pabora u

65 1
MOIIIHOCTb. DHEPIrHUs»

66 PesepBHblii ypok. Pabota ¢ Tekcramu 1o 1 bu6mmoreka [IOK
TeMe "MexaHuueckoe JBMKeHue" https://m.edsoo.ru/ff0a4e

eb

67 PesepBHblit ypok. Pabora ¢ Tekcramu 1o Teme 1 bub6nmorexa [IOK
"JlaBieHre TBEPBIX TeI, )KUIKOCTEH U https://m.edsoo.ru/ff0ad4f
ra3os" fe
PezepaHblii ypok. Pabota ¢ Tekctamu 1o teme

68 n n 1

Pa6ora. MomHocTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 12




8 KJIIACC

KosanyecTBo yacos DJIeKTPOHHbIE
Ne ndposbie
/ Tema ypoka Kontpoabnbie| IlpakTudeckue unpp
n/m Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO-
1 KHHETUYCCKOW TEOPHH U UX OIBITHBIC Enbmiorexa IOK
T https://m.edsoo.ru/ff0a52
56
2 Macca u pa3mep aTOMOB U MOJIEKYJI
3 Mopaenu TBEpIOTO, )KUIKOTO U bubnuoreka [JOK
ra3000pa3HOT0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a54
Oe
OOBsiCHEHUE CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3000pa3HOT0 COCTOSHUI BelIecTBa Ha
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KHHETHYECKON TEOPUHN
bubmuoreka [JOK
5 Kpucrannnueckue u amopdHbIe Tena https://m.edsoo.ru/ff0a58
00
6 CmauuBaHue u bubnuoreka [JOK
KallWIISIPHOCTb. https://m.edsoo.ru/ff0a55
[ToBepXHOCTHOE HATSIKEHUE 30
but6mmoreka [JOK
7 TermmoBoe pacuiMpeHne U CoxaTue https://m.edsoo.ru/ff0asa
26
] Temneparypa. CBa3b TeMIEpPaTyphl CO
CKOPOCTBIO TETIOBOTO JIBHKEHUS YaCTHI]
9 Baytpennss sueprusi. CriocoObl bu6muoreka [IOK
W3MCHEHUSI BHYTPEHHEH YHEPTHH https://m.edsoo.ru/ff0a5c
60
bub6mmoreka [IOK
10 Bryisl rennonepenatu https://m.edsoo.ru/ff0a64

12




11

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIIOJIb30BAHUE TEIIJIOBBIX CBOWCTB BELIECTB
U

but6mmoreka [JOK
https://m.edsoo.ru/ff0a65
c0




MaTepHaJIOB B LEJAX dHEprocOepekeHus "

12 KonuuecTBo TemioTel. Y aenbHast but6mmoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a69
76
VYpaBHeHue TemioBoro 6ananca. TemooomMeH bu6muoreka [IOK
13 )
1 TCIUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a70
88
JlaboparopHas padota "VccrienoBanue
14 }IBJ'IeIfI/I}I TI;HJIO(I))GMCHa npu : buGnnorexa LIOK
o . https://m.edsoo.ru/ff0aba
CMGHI'f/IBaHI/II/I XOJIOJTHOU U TOpsiaeit 08
BOJIBI -
Pacyer xonmdecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUIS HarpeBaHUs Tela W BBIICISICMOTO UM
TIPH OXJIAXKICHUHN
16 JlaGopaTopHnas paGota bubnmoreka [JOK
"Omnpenenenne yaenbHOU https://m.edsoo.ru/ff0a6b
TEIJI0EMKOCTH BelecTBa" b0
| OHeprus TOIIuBa. Y IeJbHas TEIoTa bubnuoreka IIOK
7 CropaHus https://m.edsoo.ru/ff0a7b
Sa
[TnaBneHue u oTBEpACBaHUE
18 KPUCTAJIIMIECKHX 221. VY enbHas TETUIoTa bubmorexa IJOK
https://m.edsoo.ru/ff0a71
TUTaBJICHUS
d2
JlaGopaTopHnas pabota bubmmoreka [IOK
19 "0 i https://m_edsoo.ru/ff0a72
npeeNieHHEe yIeITbHOW TETUTOTHI s://m.edsoo.ru/ff0a
TIaBJICHHs 672" fe
[TapooGpa3oBanre U KOHIEHCAITHS. bu6mmoreka [{JOK
20 Hcnapenne https://m.edsoo.ru/ff0a74
Oc
Kunenune. Y nennHas Temiora
1 napooOpa3oBaHUs U bubmuoteka [{IOK
KOHJICHCAITUH. https://m.edsoo.ru/ff0a78
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT 6¢

aTMOC(epHOro JaBICHUS




Bnaxxnocts Bo3ayxa. JlabopaTopHas pabora

22 "OnpeeneHre OTHOCUTENLHON BIAXKHOCTU Bubmorexa HOK
" https://m.edsoo.ru/ff0a76
BO3/TyXa
28
23 Pemenue 3aau Ha onpeeneHne BIaKHOCTH




BO3/yXa

[IpuHIMnel paboThl TENMJIOBBIX ABUTATENEH .

24 [TapoBas TypOHHa. JlBurares
BHYTPEHHETO CTOpaHUS
)5 KITJ] TermoBoro nBuratesns. TemnmnoBbie bubnuorexa [JOK
JIBUTATEITN ¥ 3aIlUTa OKPYKAIOIICH Cpeibl https://m.edsoo.ru/ff0a7c
Jc
%6 3aKOH COXpaHEeHMS U MPEeBPALICHHS SHEPTUN
B TEIJIOBBIX IpoIIeccax
[TonroroBka Kk KOHTPOJILHON paboTe 1O TEME
27 "TemnnoBsie siBieHus. M3mMenenue }1?36?7/0%1;3 HOK/ Ff0a83
arperaTHbIX COCTOSIHM BeriecTa' 0 e Dl
KonrponsHas padora no teme "TemioBsie Butmiorexa [[OK
28 sBIeHUs. VI3MeHeHre arperaTHbIX COCTOSTHUN https://m.edsoo.ru/f0as6
Bemecrna" ae EE— *
9 Onextpuzanus Ten. J[Ba poaa MeKTpHIeCKIX
3apsioB
30 VYpok-uccnenoBanue "OnekTpusanus Tel
WHIYKIIMEN U PU CONTPUKOCHOBEHUM"
31 B3auMopeiicTBue 3apsHKEHHBIX TEJl. 3aKOH bu6muoteka [{IOK
Kynona https://m.edsoo.ru/ff0a87
ed
Onexrpudeckoe nose. HanpsokeHHOCTD
bubnuorexa [HOK
32 3IeKTPUYECKOTo 11014, [TpuHImI Gmaorexa O
. https://m.edsoo.ru/ff0a8a
CYTIEPIIO3UIINH IEKTPHUECKUX MOJIeH 0a
1 Hocurenu sneKTpuyecKux 3apsioB.
OneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 ITpOoBOAHMKY U TUAJIEKTPUKU. 3aKOH bu6muoreka [JOK
COXPAaHEHHUS IEKTPUICCKOT0 3apsijia https://m.edsoo.ru/ff0a8e
f6
35 Pemenue 3a1au Ha npuMeHEHUE bubnmoreka [JOK
CBOWCTB 3JICKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90

cc




DNEeKTpUUYECKUl TOK, YCIOBUS €ro

36 CylecTBoBaHuA. VICTOUHUKHN brbnrorexa HOK
y i https://m.edsoo.ru/ff0a95
AIIEKTPUYECKOTO TOKA ad
37 . bubmoreka [JOK
JleiicTBUS SIEKTPUIECKOTO TOKa https://m.edsoo.ru/ff0296
b2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPUYECKOTO TIOJISI HA TIPOBOHUKH 1
U JUDJIEKTpUKH"
39 DNEKTPUICCKUN TOK B METAJIJIaX, KUIKOCTIX bubnmnorexa [JOK
W razax https://m.edsoo.ru/ff0a98
38
40 DJeKTpuyecKast 1Ienb U €€ COCTaBHbIC YaCTH
Cuna Toka. JJaboparopHas pabota bubnmnorexa [JOK
41 . 0.5
N3mepenue u peryiupoBaHuE CUIIbI https://m.edsoo.ru/ff0a8b
ToKa" dé
DJIeKTpUYECKOe HarpsikeHue. BonbTmeTp.
42 JTa6o I:ITO Hasi a6oIT)a "UsMepenue u b 0.5 buGnnorexa LIOK
patopHail p ,P https://m.edsoo.ru/ff0a%e
pEryJIHpOBaHKE HAMIPSHKCHUS 14
ConpoTHBIiieHNE IPOBOIHUKA. Y AEIIBHOE bu6muoteka [{IOK
43 .
COIIPOTHBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa7
38
JlaGopaTopHas pabota "3aBUCHMOCTh
44 SIIEKTPUYECKOTO CONMPOTHBIICHUS POBOTHHUKA 1 bubmmoreka [IOK
OT €r0 JUTUHBI, TUTOIIAIA TOTIEPEUHOTO https://m.edsoo.ru/ff0aa7
cedeHns U Marepuana" 38
45 3aBHCUMOCTD CHJIBI TOKA OT bubnuorexa [JOK
HanpspkeHus. 3akoH Oma 1is yyacTka https://m.edsoo.ru/ff0aa4
e 4a
JlabopatopHas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1 bu6nuoreka [JOK
PE3UCTOP, OT COMPOTUBJICHHS PE3UCTOPA https://m.edsoo.ru/ff0aa0
Y HamnpsbKeHus Ha pe3ucrtope” 4e




47

HOCJIC,HOBB_TCJIBHOG " ITapaJijiCJIbHOC
COCAUHCHHA ITPOBOAHUKOB




JlaGopatopnas pabota "IIpoBepka npaBuia

48 CITOXKEHUS HANPSDKECHUH TTPpU bubnuorexa [IOK
[IOCJIEAOBATEIHHOM COETUHEHUN https://m.edsoo.ru/ff0aaa
JIBYX PE3UCTOPOB" 38
JlaGopaTtopHnas pabota "IIpoBepka
49 IPaBUIIA JUIS CUJIBI TOKA TIPU Egg?fﬁ;iiionlf/ ff0aad
rapajieIbHOM lo B *
COCTMHCHUH PE3UCTOPOB" -
50 Pemenne 3aay Ha npUMEHEHUE 3aKOHA bubnuoreka IIOK
Owma 1715 pa3nuYHOrO COCTUHEHUS https://m.edsoo.ru/ff0aaf
IPOBOIHUKOB 8a
51 PaboTa 1 MOIITHOCTP AJIEKTPHYECKOTO TOKA. bubnmnorexa [JOK
3akon [xoyns-Jlenna https://m.edsoo.ru/ff0abl
24
57 JlaGopaTtopHas pabota "Onpenenenue padoThI bu6muoteka [IOK
¥ MOIIHOCTH AJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3
e0
DNeKTpUYECKUe 1N | MOTPEONTETN
N b ka [JOK
53 AIIEKTPUYECKON 3HEepruu B ObITy. KopoTkoe hgggl;l/?;ee dsciom I£f0ab6
3aMbIKaHHuE " *
60
[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe
54 "DIeKTpUUECKUE 3aps/Ibl. 3apsHKCHHBIC TEla U bubnuorexa IIOK
uXx B3auMonencTeus. [10CTOSHHBIN https://m.edsoo.ru/ff0abd
ANEKTPUUECKUH TOK" 2¢
Kontponbhas pabota mo teme
55 "JJeKTpUYECKUE 3apsiibl. 3apsHKCHHbBIC Tella 1 bu6mmorexa IIOK
uX B3auMoeicTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abe
ANEKTPUUECKUH TOK" a8
56 ITocTossHHBIC MATHUTEI, UX B3aUMOICHCTBHE
57 VYpok-uccinenosanue "M3yuenue bubmuorexa [JOK
MoJIel OCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3
do
53 MarnutHoe noJjie. MarHuTHoe mnoJjie 3eMiiu U bub6mmoreka [IOK

€0 3HAaYCHUEC JId )KU3HU Ha 3emie

https://m.edsoo.ru/ff0ac0
ba




| 59 | OmneiT Opcrena. MarHuTHoe nosie 1 bu6nunoreka [JOK




SJICKTPHUYICCKOT'O TOKa MarauTHoe€ 110J1e
KaTyHlIKu ¢ TOKOM

https://m.edsoo.ru/ff0acl
d2

HpI/IMeHCHI/Ie OJICKTPOMArduTOB B TCXHHUKCE.

" bubmmoreka [JOK
60 Hau6 oparopwas padota "Msyuerme : 05 https://m.edsoo.ru/ff0ac7
JIMCTBUS MArHUTHOTO T10JIs1 HA TPOBOIHUK 4a
¢ TokoM" 4a
DJEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.
61| roxmmecca verporcnsax 1 na mpaeropre 1 BuGmmotexa LIOK
' https://m.edsoo.ru/ff0ac8
JlaGopaTtopHnas pabota "KoHcTpynpoBanue 60
U U3y4eHue paboThl IEKTPOABUTaTENs" -
2 OnbiTel @apazes. 3aKOH JIEKTPOMArHUTHOM 1
nHaykuuu. [Ipasuino Jlenna
Onekrporereparop. CrocoObl MOTyUeHUS
63 AIIEKTPUYECKON IHEPTruu. DIEKTPOCTAHLIUI 1
Ha BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTUU
64 [ToaroToBka Kk KOHTPOJIBHOM paboTe MO TEME 1
"DneKTpUYecKue U MarHUTHBIE ABJICHUA"
65 Konrpomnbnas padora 1mo reme 1 bubnuoreka IIOK
"DneKTpuuecKrue 1 MarHUTHbIE https://m.edsoo.ru/ff0acb
siBJIeHus" 14
66 PesepBHblii ypok. PaboTa ¢ TekcTamu 1o 1 bubmuoreka [IOK
teme "TeroBeie siBaeHUs" https://m.edsoo.ru/ff0acc
Se
PesepBHblii ypok. Pabora ¢ Tekcramu 1o bubnuoreka IIOK
67 . . . 1 _
teme "[10CTOSHHBIN ANEKTPUYECKUNA TOK https://m.edsoo.ru/ff0acd
cb
63 PesepBHblii ypok. Pabota ¢ Tekcramu 1o |
teMe "MarauutHbie sBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME




9 KJIACC

KosanuyectBo yacos DJIeKTPOHHbIE
Ne ndposbie
/ Tema ypoka Kontpoabnbie IlpakTnueckue unpp
m/n Bcero 260 260 o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
| Mexanuueckoe IBIKeHNe. MaTepuanbHas 1
TOYKa
) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bubnuotexa [{OK
MEXaHUYECKOTO JBMKCHUS https://m.edsoo.ru/ff0ad4
74
. bubmmoreka [JOK
3 PaBHOMEpHOE NIPSIMOTHHEWHOE IBHKEHUE 1 https://m.edsoo.ru/f0adl
9a
4 HepaBHOMepHOE npsMOTUHEHHOE 1
nevkeHne. CpeTHsIsl © MTHOBCHHAS
CKOPOCTH
5 [IpsimonuHEITHOE PAaBHOYCKOPEHHOE 1 bub6mmorexa [IOK
JIBYDKEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8
d4
CKopocTh IPSAMOJIMHEUHOTO
6 PaBHOYCKOPEHHOTO JBUKeHHMs. [ paduk 1
CKOPOCTH
JlabGopaTopHas pabora "OnpeneneHue
7 YCKOPEHUS Teja pu 1 1 E36H‘I;I/0Te? HOK E0adb
PaBHOYCKOPEHHOM JIBHKEHUU 110 1 8DS' 11.e500.I1 1104
HaKJIOHHOM IIJIOCKOCTH" —
8 CBoOoaHoe magenue tei. OneITel [ anunes 1
PaBHOMEpHOE JABMKEHUE TIO OKPYKHOCTH.
9 Ilepuon u yactoTa oOpamenus. Jluneinas 1 bubnnorexa LIOK
H YIIOBAd CKOPOCTH https://m.edsoo.ru/ff0ael
76
10 LleHTpOCTpEMHUTENIBHOE YCKOPEHHE 1




11

[Iepsriit 3ak0H HeroToHA. BexkTop cuibl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ac6
12




12 BTopoii 3akon HeroToHa. bubmmorexa [JOK
PaBHOpCHICTBYIOMAs CHITa https://m.edsoo.ru/ff0ae7

2a

13 Tperuii 3akon Herotona. Cynepno3uius cui Eggg%%iﬁz (%Orllf/fan 9

82

14 Pemenue 3aga4 Ha IpUMEHEHNE 3aKOHOB bubnuorexa [JOK

Herotona https://m.edsoo.ru/ff0aeb
6c
bubmmoreka [JOK

15 Cuna ynpyroctu. 3akoH ['yka hitps://m.e dscI)_([). ru/ff0aec

a2

16 Pemenue 3agau no teme «Cuiia ynpyroctu»

17 JlabopaTopHas pabota bubnmnoreka [JOK
«Omnpenenenne KeCTKOCTU https://m.edsoo.ru/ff0aee
MIPYKUHBDY 28

18 C but6mmoreka [{JOK

HI1a TpeHUA https://m.edsoo.ru/ff0af7
38
19 p C bubmuoreka [JOK
CIICHHUE 3a4a4 110 TEMC «LHJia TPCHUS httDS://m.edSOO.ru/fanfa
26

20 JlaboparopHast paboTa bubnmnorexa [JOK
"Onpenenenue kKodphuimeHTa https://m.edsoo.ru/ff0af8
TPEHUS CKOJIbKCHUS" be

)1 Pemenue 3agau mo reme "3aK0OHBI bubmmoreka [JOK
Horotona. Cuna ynpyroctu. Cuiia tpeHus" https://m.edsoo.ru/ff0afb

8e

2 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bu6mmoreka [IOK
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af0

44
VYpok-koupepennus "JIBuxkeHue TEI BOKPYT

23 rpaBuTaiinoHHOro neHTpa (Connevynas
cuctema). ['amaktuxu"

4 Pemenue 3agau no teme "Cusna TsSHKECTH bubmuoreka [JOK
Y 3aKOH BCEMHUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5




8

75 IIepBas kocmuueckas CKOpocTb. HeBecomocTh bubnmnorexa [JOK
U TIEPEeTPy3Ku https://m.edsoo.ru/ff0af3
3c
26 PaBHOBECHE MaTepHUAIBHON TOYKH. bu6muotexa [{IOK

AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue

https://m.edsoo.ru/ff0afe
36




TBEPJIOTO TeJIa C 3aKPETUICHHON OChIO
BpallEeHUs

27 MowmenT cuibl. LlenTp TskecTn
73 Pemenue 3agau no reme "MomeHT bu6mmoreka [IOK
cuisl. LlenTp Tshxectn" https://m.edsoo.ru/ff0b02
b4
[ToaroroBka K KOHTPOJIBHOU PabOTE MO TEME
29 "MﬂexaHquCKoe ,I[BE)KCHI/IC IIB)SaHMO,HeP'ICTBHe bubmorexa ITOK
" ' https://m.edsoo.ru/ff0b04
TeN
08
30 KonTponbhas pabora no teme bubnunoreka [IOK
"MexaHnueckoe aBrokeHue. B3anmogeiicTeue https://m.edsoo.ru/ff0b06
Ten" €c
Nmnynec Tena. UMmyabc cuibl. 3aK0H
31 COXpZHCHI/ISI I/IMHyJIBZa Vupyroe u bubmmorexa [IOK
. https://m.edsoo.ru/ff0b07
HEYIPYyTroe B3aUMOCHCTBHUE f
32 Pemenue 3amau no teme "3akoH but6mmoreka [{JOK
COXpaHEeHHUs UMITyibca" https://m.edsoo.ru/ff0b09
6c
1 Ypoxk-koH(pepeHnus "PeakTHBHOE JABIKEHHE B
MpUPOJIE U TeXHUKE"
34 M 6 bubmmoreka [JOK
CXaHUHeCKad paboTa H MOILIHOCTR https://m.edsoo.ru/ff0b0a
84
35 PaboTta cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnmnorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0d
b8
JlabopartopHas pabota «Onpenenenue paboTh
36 CHITBI TPEHHMSI IIPH PABHOMEPHOM
JIBYDKEHUH TEJIa TI0 TOPU30HTAIBHON
TIOBEPXHOCTHUY
37 CBsi3b dHEepruH U padoThl. [loTeHInanbpHas

SHEprus




38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUH

bubmoreka [JOK
https://m.edsoo.ru/ff0b0c

32




39

3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE




JlaboparopHas pabota «3yueHue 3akoHa bubmmorexa [JOK
40 .
COXPAHCHUS YHEPTUI https://m.edsoo.ru/ff0b12
fe
41 KonebarenpHoe ABMIKCHHE U bubmuoreka [JOK
€ro XapaKTEePUCTHKU https://m.edsoo.ru/ffOb18
58
4 3aryxaronie KoeOaHus. bubmmorexa [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20
f0
43 MaremaTuyecKuii U MPYKUHHBIA MasiTHUKU
Ypok-uccieaoBanue «3aBUCUMOCTD
44 Hﬁlt) nosa II[<0J166aHI/II”4 OT  ECTKOCTU Bubmorexa OK
p https://m.edsoo.ru/ff0b19
NPYKUHBI U MacChl Tpy3a» T
45 [IpeBpanienue 3HEprun Mpu
MEXAHUYECKUX KOICOaHUIX
JlabopaTopHas padora «OnpeneneHne
46 ‘-IaCTOI")FBI Hpne P?oz[a KoneGainlpiI bubmorexa LIOK
p https://m.edsoo.ru/ffObla
MPY>KUHHOTO MasITHUKa» cc
JlabopaTopnas padora «IIpoBepka
47 HegaBII)/Ichq)ocmpne uoza I?Oﬂeé)aHHfI Bubmrorexa OK
P https://m.edsoo.ru/ff0b19
rpy3a, MOJABEIICHHOTO K HUTH, OT MacChl 7
rpy3a» 4
Mexanunueckne BoJIHEL. CBOMCTBA
48 MEXaHUYECKUX BOIH. [IpogonbHbIe Bubmuorexa LIOK
' https://m.edsoo.ru/ff0b2 1
Y TIOTIEPEYHBIE BOJHBI fo
49 Ypok-koHpepeHius "MexaHU4YeCKrue BOJTHBI B
TBEpAOM Telie. CeiCMUYEeCKHE BOTHBI"
50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"
5 I'pomMKOCTB 3BYKa M BBICOTA

TOHA. AKYCTUYECKUI PE30HAHC




53

Ypok-koHpepeHnus "YIbpTpa3ByK U

bu6nuorexa [JOK




nH(ppa3ByK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23

ca

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe

54 "3akoHbI cOXpaHeHHs. MexaHnueckue Brbmrorexa HHOK
KOICOAHMS 1 BOTHE" https://m.edsoo.ru/ff0b25
0
KonrtpomnbHas padora o Teme "3aKoHbI
55 coxpaHeHus. Mexanndeckue KojiebaHus
Y BOJIHBI"
56 DIIEKTPOMArHUTHOE 10J1€. DIEKTPOMATHUTHBIE bubnuotexa [JOK
BOJTHBI https://m.edsoo.ru/ff0b2a
be
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpok-koHpepenuus "llkana Bubmmotexa LOK
58 3JIEKTPOMArHUTHEIX BOJH. Mcronb30Banue
p ¢ ) https:/m.edsoo.rw/ffob2f
AMIEKTPOMArHUTHBIX BOJIH AJIsS COTOBOM CBSI3U 6
VYpoxk-uccnenopanue "M3yuenue
59 CBOMCTB 3JICKTPOMATrHUTHBIX BOJIH C E;I@I_I;I/OR? HOK/ ff0b2
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa" p e -
6C
60 Pemennie 3a1a4y Ha onpeieieHne YacTOThI
Y JUTAHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarauTHas npupoaa ceeta. CKOpocTh bubnmnorexa [JOK
cBeTta. BomHoBBIE CBOIICTBA cBEeTa https://m.edsoo.ru/ff0b31
do
Hcrounukn ceera. [IpsmonunHeitHoe
62 pacrpocTtpanenue ceta. 3atmenus Connna bubmmorexa LIOK
) - https://m.edsoo.ru/ff0b36
38
3aKkOoH OTpax€HHUsI CBeTa. 3epkana. Pemenue
63 3124 Ha MPUMEHEHHE 3aKOHA OTPAKEHHUS Bubmrorexa OK
cBeTa https://m.edsoo.ru/ff0b38
c4
64 [Ipenomiienune cBeta. 3aKOH NMPEIOMIICHUS bu6muoteka [IOK
cBeTa https://m.edsoo.ru/ff0b3a

ea




65

ITonnoe BHYTPCHHCC OTPAXKCHUC CBCTA.
Hcnonp3oBanne MoIHOTO BHYTPCHHCTO

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b3¢c

5c




OTPaAXXCHUA B OIITUYCCKUX CBECTOBOJAAX

JlaboparopHas pabota "VccrnenoBanue
3aBUCHMOCTH YTJIa IPETOMIICHUS

66
CBETOBOTI'O JIy4a OT yIJIa MaJCHUS Ha
rpanuie "Bo3myx- cTexio""
VYpok-koupepenius "Mcnonp3oBanue
67 MTOJIHOTO BHYTPCHHETO OTPAYKEHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
68 JIunzel. OnTHYeckas cujia JTUH3BI bubmorexa LHOK
3BI. ceKadl ¢ 3 https://m.edsoo.ru/ffOb3f
2c
69 n 6 . bubmmorexa [JOK
OCTPOCHHUE N300paKeHUI B JTMH3aX https://m.edsoo.ru/ffobdd
4a
JlaGopartopHas pabota "Onpeznenenue
70 (OKYCHOrO PacCTOSHMS U ONTUYECKOI Bubmrorexa OK
. " https://m.edsoo.ru/ff0b42
CHJIBI COOMPAIOIIEH JIMH3BI 06
71 VYpok-koudepenus "ONTHYECKUE TUH30BBIC bubnmnoreka [JOK
nipuOopsr" https://m.edsoo.ru/ff0c0a
e
7 r 3 bubnuotexa [JOK
JIa3 KaK OITHYCCKad CUCTCMA. SPCHUC httDS//medSOOI'u/ffOb46
84
7 VYpok-koupepennus "ledpextsl 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxenne Genoro ceera B criekTp. OMBITHI
74 Herotona. CrnoxeHnue crieKTpaibHbIX [[BETOB. bubmorexa LIOK
Jlucniepeis cBeta https://m.edsoo.ru/ff0cOf
P 4c
JlaGopartopHas padota "OnbITH 1O
75 Pa3IoKEHHUIO OEJIOTO CBETa B CIICKTP U but6mmoreka [JOK
BOCHIPHUATHIO IIBETA MPEAMETOB IIPH UX https://m.edsoo.ru/ff0cOe
HaOJII0JICHUH Yepe3 IIBETOBbIC PUIbTPHI" 2a
76 VYpoxk-npakTukym "BoiaHOBBIE CBOMCTBA CBETA!

nucriepeust, nHTepdepennuus u nuppaxmus”




77 OmnsiTel Peszepdopaa v miianerapuas bubmmorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12
a8
78 IToctynatel bopa. Mozeins aroma bopa
79 Hcnyckanue u norjioneHrue CBeTa aTOMOM. bu6muotexa [{IOK
KBanTel. JIuHeH4aThie CIIEKTPHI https://m.edsoo.ru/ff0c14
4c
20 VYpoxk-npaktuky™m "HabuoieHre crieKTpos bubmuoteka [{IOK
ucrnyckanus" https://m.edsoo.ru/ff0c15
50
. bubmmoreka [JOK
81 PagnoakTHBHOCTE U €€ BUILI httos://m.edsoo.ru/ffocl6
12
bu6mmoreka [JOK
82 Ctpoenue aToMHOTO siipa. HykimoHHas Mojienb https://m.edsoo.ru/ffoc18
ac
bubmmoreka [JOK
&3 PamnoakTuBHBIE TIpeBpanicHus. M30Tormb https://m.edsoo.ru/ff0cla
14
’4 Pemenue 3agau no teme: "PagnoakTUBHbBIE bubnuorexa [JOK
npeBpareHus" https://m.edsoo.ru/ff0c1b
4a
85 [Tepron nonypacnaga
36 Ypok-koHpepeHuus "PagnoakTuBHbIE bubnuorexa [JOK
M3ITyYeHUs B TIPUPOJIC, MEIUIINHE, https://m.edsoo.ru/ff0c21
TeXHUKe" 26
’7 SAnepHble peakuy. 3aKOHbI bubanorexa [JOK
COXpaHEHHs 3apsI0BOTO U MacCOBOTO https://m.edsoo.ru/ff0clc
qucen 38
23 DHeprus CBSI3u aTOMHBIX sifiep. CBsI3b MacChl U bu6muotexa [HOK
SHEPTUU https://m.edsoo.ru/ff0cld
Ja
89 Pemenue 3agau no teme "Snepueie peakiun'
90 Peakuuu cunrtesa u neneHus saep. bubnuorexa [JOK

Wcrounuku sneprun CosiHLa U 3BE3]1

https://m.edsoo.ru/ff0cle
88




VYpok-koHpepeHnuus "SAnepHas sHepreTUkKa.

91 JIeWCTBHS PaJIMOaKTHBHBIX M3JTy4E€HUH Ha
JKUBBIE OPTraHU3MBI"
92 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe bu6muoteka [IOK




"DIEeKTPOMaruuTHOE TMOJIE.
ONEeKTPOMarHUTHbIE BOJIHBI.
KBanTtoBbI€ siBeHuA"

https://m.edsoo.ru/ff0c22

3e

Konrtponsnas padora o teme
"NEeKTPOMarHuTHOE TOJIE.

93
DJIeKTpOMAarHuTHBIC BOJHBI. KBaHTOBBIC
SIBIICHUS"
94 [ToBTOpenue, 0600meHue. JlaboparopHsie 1 1 bubnuotexa [JOK
paboTs 1o Kypcey "B3aumoneiictsue ten" https://m.edsoo.ru/ff0c24
Sa
[ToBTOpenue, o6o0menue. Pemenne Bumorexa LIOK
95 PacUETHBIX U KaYEeCTBEHHBIX 33714 10 1 httos://med 0625
teme "TernoBsie mporecch” 7t2tns. n.edsoo.rw 11vc
I 000 .P
oBTOpeHue, o0oOmIeHue. Permenne BuGmiorexa LIOK
96 PaCUETHBIX U KAYECTBEHHBIX 337134 10 1 httos://m.ed 02
teme "KIIJ] TernoBbIx gBurareaei" 221’8‘ —
[ToBTOpenue, o6o0menue. Pemenne | Butmorexa LIOK
97 PacUETHBIX U KQUECTBCHHBIX 3a/1a4 110 TeMe
" " https://m.edsoo.ru/ff0c2b
KII snexkTpoycTaHOBOK 30
08 [ToBTOpenue, 0606menHue. JlabopatopHbie 1 1 bubmmoteka [{OK
pabotsl 1o Kypcy "CBeToBbIe siBJICHUA" https://m.edsoo.ru/ff0c2c
52
99 [ToBTOpenue, o606menue. Padota ¢ 1 bubmuorexa [JOK
TEKCTaMH TI0 TeMe "3aKOHBI COXPaHCHUS B https://m.edsoo.ru/ff0c2d
MmexaHuke" 6a
100 [ToBTOpeHue, o606menue. Padota ¢ 1 bubmuorexa [JOK
Tekctamu 1o TeMe "Kosnebanus 1 BOJIHBI" https://m.edsoo.ru/ff0c2e
82
101 [ToBTOpenue, 06o0menue. Padora c 1 bu6mmoreka [JOK
TekcTamu 1o Teme "CBeToBbIC sSIBICHUSA" https://m.edso0.1u/ff0c30
44
102 [ToBTOpenue, o606menue. Padota ¢ 1
TekcTamu 1o TeMe "KBaHToBas u siepHast
¢uznka"
OBUIEE KOJIMYECTBO YACOB I10 102 27




[NPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* ®usuka, 7 knacc/ [eppimkua A.B., O6mmecTBo ¢

or paHquHHOﬁ OTBETCTBEHHOCTHIO «M31aTeIbCTBO «DK3aMCH»

* ®usuka, 8 kinacc/ [lepsimkua A.B., O01mEcTBO C OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JIPODA»; AkinonepHoe 00IIECTBO

«U3paTennpcTBO
«IIpocsemienue»

* ®usuka, 9 knacce/ [leppimkun A.B., I'yrthuk E.M., O61ecTBo ¢ orpaHU4eHHOM

OTBETCTBEHHOCTHIO «JIPODAY; AKITMOHEpHOE 00IIECTBO

«3marenscTBO «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA
7 KITACC
1.Pabouast mporpamma.

2. TIporpammMbl OCHOBHOTO 00111er0 00pa3zoBanus. Pusuka. 7 — 9 Kiaccel

(aBropsr:A.B.Ileppiukun, H.B. ®@unonosuy, E.M. ['yTHHK).

3. Pabouas mporpamma mo ¢usmke. 7 kinace/ Cocr. T.H. Cepruenko. — M.:BAKO,

2014, B COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Mepormkua A.B. ®usuka. 7 knacc. Y4eOHHUK TSt

001eobpazoBaTenbHbIX yupexaenuii . M.:[poda. 2011

5. Jlykammuk B.M. Co0opHUK BONPOCOB M 3aj1a4 10 Gu3uke. 7-9 k1. — M.:



[Ipocsemenue, 2010. —192c.
8 KJIACC
1. PaGouas nporpamma. ®usnka. 7 — 9KIacchl: y4eOHO-METOIMIECKOTO MOCOOHS

/coct.TuxonosaE.H. — 2-e uzn.,crepeorun. -M.: [Ipoda,2013. -398,(2)

2. TIporpaMMbl OCHOBHOT'O 0611er0 06pa3zoBanus. dusuka. 7 — 9 KIacchl

(aBTopsr: A.B.Ilepeimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGoyas nporpamma no dusuke. 7 kinace/ Cocr. T.H. Cepruenko. — M.

BAKO, 2014, B COOTBETCTBHH C

BbIOPAHHBIM YYEOHUKOM:

4. [Mepeimkun A.B. @usuka. 7 knace. Y4eOHUK JUis

obmieoOpazoBarenbHbIX yupexacauii . M.:[Ipoda. 2011

5. Jlykamuk B.1. C60pHUK BOIPOCOB M 331124 1o (usuke. 7-9 ki — M.

[Ipocsemenue, 2010. —192c¢.

6. Kupux JI.A. ®usuka — 7. Pa3HOYPOBHEBBIE CAMOCTOSATENLHBIE

U KOHTpPOJIbHBIE paboThl. —5-¢ n3nanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. JlaGoparopusie paboTsl. KOHTpOIBHBIE3aJaHUSL.

— Caparos:Jlunen, 2014.

8. «KoutponbHo-u3MepuTenbHble Matepuansl. ®usuka. 7 knacc/Coct. H.M.30pun. —

2- e uzn.,mepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 knacc: y4eOHO-METOMYECKOE TIocoOue/

A.E.Mapon.- M.: Jlpoda, 2011.- 123c.:
10.A.B. INepemukun ®usuka-8xn 2017 M. Ipoda
11.H.B. ®unonosuy Meroauaeckoe nocodue 2015 M. Ipoda

12.A.E. Mapomn, E.A. Mapon CaMocTosSTeNbHbIE U KOHTPOJIbHBIE paboThI-8Kknacc 2017
M. lIpoda
13.B.B. Illaxmatosa ,0.P. lleep dnarnoctuueckue padotsl -8 kmacc 2016M.

Ipoda 14.A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuii C6oparK Bonpocos u

3amau2015 M. [Ipoda

9 KJIACC

1. PaGouas nporpamma. ®usnka. 7 — 9KIacchl: y4eOHO-METOIMIECKOTO MOCOOHS

/coct.TuxonoBaE.H. — 2-e uzn.,crepeorun. -M.: [Ipoda,2013. -398,(2)

2. IlporpaMMsl OCHOBHOTO 00111€ro 06paszosanus. ®usnka. 7 — 9 Knaccel

(aBTopsi:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pa6ouas nporpamma no dusuke. 7 kinacce/ Coct. T.H. Cepruenko. — M.:BAKO,

2014, B COOTBETCTBUU C BBIOPAHHBIM YUYEOHUKOM:

4. Tepoiukun A.B. ®usuka. 7 knacc. YUeOHUK 115

o01eobpazoBaTenbHBIX yupexaenuii . M.:[Ipoda. 2011



5. Jlykammk B.M. C60pHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 kir. — M..:

[Ipocsemenue, 2010. —192c¢.
6. Kupux JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTENLHBIE

U KOHTpPOJIbHBIE paboThl. —5-¢ n3nanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 kinacc. JJaGoparopHsie paboThl. KOHTpOIbHBIE3a1aHUS.

— Caparos:Jlunei, 2014.
8. «KoHTponbHO-u3MepuTenbHble MaTepuansl. Gusuka. 7 knacc/Coct. H.W.30pun. —

2- e u3n.,mepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: y4eOHO-METOMYECKOE TIocoOue/

A.E.Mapon.- M.: llpoda, 2011.- 123c.:

KonTtpomnbHble U camocTosiTenbHble paboThl O Gu3mke. 9 knacc: Kk yueOHuky A.B.
[epbiukuna, E.M. I'ythuk «®@usuka 9 kiace» / O.W. I'pomuesa. — M.: U3natenbcTBO
«Dx3amen», 2014.

Tectsl o ¢pusuke. 9 knace: k yueonuky A.B. [lepbimkuna, E.M. I'yTHuk

«Pusuka

9 knmace» / O.U. I'pomuesa. — M.: UznatenscTBo «Dk3ameny, 2010.

®dusnka. 9 kiacc. TemaTuueckne TECTOBbBIE 3a1aHus I MoAroToBKU K [ MA. /aBT.- cocT.:

M.B. boiinenko, O.H. Mupomkunna. — Apocnasias: OOO

«Axkaaemus pa3Butusy, 2014.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET

7 KJIACC

. bubnmoteka — Bceé o npeamery «dusmnkay. — Pexxum nocrymna:

http://www.proshkolu.ru
2. BusieoonnIThl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Exunas KoJuleKius Hu(pOBBIX 00pa30BaTENbHBIX PECYPCOB. —

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

4. I/IHTepeCHBIC Mare€puralibl K ypokKaM (I)I/I3I/IKI/I I10 TEMaM, TECThI 110 TEMaM., HarJIIJHbIC

nocoOus K ypokaM. — Pexxum nocrymna: http://class-fizika.narod.ru

5. udposrie 06pasoBaTeNbHBIE PECYPCHI. — PEXUM J0CTyIIA:

http://www.openclass.ru

6. DIeKTPOHHBIE yIEOHHUKH TI0 (pH3HUKE. — Pesxum mocTyma:

http://www.fizika.ru
8 KJIACC

1. Bubnunorexa — Bcé mo npeamery «Dusukay. — Pexum

nocrtyna: http://www.proshkolu.ru

2. BuneoonsiTsl Ha ypokax. — Pexkum gocryna: http://fizika-class.narod.ru

3. Enunas xoytekuus nudpoBeIx 06pa3oBaTENbHBIX PECYPCOB. — Pexkum



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

4. I/IHTepeCHLIe MaTCpHraJibl K ypoKaM (bH3HKH 110 TCMaM, TCCThI I10 TCMaM, HarJisaJHbIC

nocoOus kK ypokaMm. — Pexxum nocrymna: http://class-fizika.narod.ru

5. Iudpossie 00pa3oBaTENbHbIE PECYPCHL. — PeXKUM J0CTYyMA:

http://www.openclass.ru

6. DieKTpOHHBIE yYEOHHUKH 110 (H3HUKE. — PeskuM 10cTyma:

http://www.fizika.ru

9 KITACC

1. Buzneoonsitel Ha ypokax. — Pexxum pocrtyna: http://fizika-class.narod.ru

2. Enunas KoyuieKius mudpoBbIX 00pa3oBaTeNbHbIX PECYPCOB. —

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



3. I/IHTepeCHBIe MaTe€pHralibl K ypoKamM (1)I/I3I/IKI/I 10 TEMaM, TCCThI 110 TEMaM, HarjsiaHbIC

nocoOus K ypokaM. — Pexxum goctymna: http://class-tizika.narod.ru

4. Iudposele 06pa3oBaTeabHBIE PECYPCHL. — PeskuM nocTyma:

http://www.openclass.ru

S. DiexTpoHHbIE yYEOHHUKH 110 PU3HUKE. — PeskuM gocTyna:

http://www.fizika.ru

6./lucrannuonnas mkona Ne368 http://moodle.dist-368.ru/ OTkpeiThIii Kinace. CeTeBoe

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

7. Enunas koyutekiys HuppOBLIX 00pa30BaTeIbHbIX

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

8. ®enepanbHblii HEHTP HHOPMALIMOHHO-00Pa30BaTEIbLHbIX

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

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



10. T'azera «1 ceHTAOpS» MaTepuabl Mo

¢dusuke. http://archive.l1september.ru/fiz

11. Asumanuu pusuueckux o6bexToB. http://physics.nad.ru/

12. XKusas pusuka: o6ydarouias nporpamMmma.

http://www.int- edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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