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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBIeHA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexactaBieHHbix B OI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Dusuka.

Conmepxanne  mporpaMMbl 1o (GU3MKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYalOMIMXCS M OpraHu3alMio H3y4deHus (us3uku Ha
JeSITeIbHOCTHOM oOcHOBe. B mporpamMe mo ¢u3uke yduTBIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHBIM  pe3yibTaTaM  OOy4YeHMs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00Opa3OBaHMS.

[TporpammMa 1o ¢u3uke ycTaHaBIMBAET pacHpeieseHHe yuyeOHOro MaTepuala 1o rojiam
o0yueHusi (1o kjaccam), NpeajaraeT MOPUMEPHYIO IOCIEI0BATENbHOCTh M3YUYECHHUS TEM,
OCHOBaHHYK0 Ha JIOTMKE pa3BUTHUA HPEIMETHOrO COJAEpKaHWs U Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.

[Tporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKONW MOMOIIM YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmKa ABIAETCS CUCTEMOOOPa3yOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX ITPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
IO3HAHUS, TO €CTh CII0C00a MOMYUYEHUs JJOCTOBEPHBIX 3HAHUM O MHUpE.

OnHa W3 TIIaBHBIX 337ad (PU3MUECKOro 00pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTEpeca K Hayke Yy
oOyyJarouuxcsi.

N3yuenne ¢u3nkn Ha 0a30BOM ypOBHE MPENIojaraeT OBJIAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:

HAY4YHO OOBSCHSATH SIBJICHUS;
OILICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;
MHTEPIPETUPOBATH JJAHHBIE U UCIIOJIb30BaTh HAYYHBIE 10OKA3aTEIbCTBA IS II0JyUEHUs BEIBOJIOB.

[lenn usyueHuss (U3MKUA HAa YpOBHE OCHOBHOIO OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHbIE 00I111€00pa30BaTENbHbIE IPOrPAMMBL,
yTBep)kAEHHON pemienneM Komnernn MununcrepctBa npocsemenust Poccuiickonn denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus pU3nKH:

NpUOOpeTeHne MHTEpeca W CTPEeMJIEHMs, OOy4YaloIIMXCS K HAyYHOMY H3YUYEHHIO NPUPOJBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE NMO3HAHUSA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOLIECHHUSI K OKPYIKAIOLUM SIBIICHUSM;

(dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yuyeHUs OCHOB CTPOEHMSI MAaTEpPUU
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE TPEACTABICHUNA O PONM (DU3MKU ISl Pa3BUTUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHii;

pa3BUTHE TIPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyaymied npoeccuoHaIbHON NesSTENbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMYy 00yYeHHIO B TOM HaIllpaBJICHHUH.

JlocTmxkeHne STUX Iesed mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
00pa3oBaHus 00eCIeunBaCTCs PEICHHEM CIISAYIOLINX 3a1a4:
npuoOpeTeHne 3HAHUW O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



npuoOpeTeHue yMEHUH ONUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHUS C HCIOJIb30BAHHUEM
[IOJIyYEHHBIX 3HAHU;

OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3ajady C MCIOJb30BaHUEM (U3MYECKUX
MOJIEJI€H, TBOPUECKUX U NTPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE yMEHHMH HaOIIOAaTh NPUPOJHBIC SIBJICHUS W BBIIOJHATH OIBITHI, J1a0OpaTOPHBIE
paboThI U HKCTIEPUMEHTAIbHBIE UCCIIEOBAHMS C UCIIOJIb30BAHUEM N3MEPUTENIBHBIX IPUOOPOB;
ocBoeHue MpUEMOB paboThl ¢ HHPOpMaLHel PU3NIECKOro coAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHUBAaHUE WH(OPMAIHH;
3HAaKOMCTBO €O cdepamMu TpohecCHOHATBLHOM esTeNbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU HA TOCTKEHUSIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMSs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HezleNi0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HeIenio).

[Tpennaraemsliii B mporpaMMme 1o Gu3uKe nepeueHs J1ab0paTOPHBIX padOT U OIBITOB HOCUT
pPEKOMEHIaTeNIbHBIN XapaKTep, yUUTeNb JeIaeT BbIOOp MpoBeIeH s 1a00paTOPHBIX paboT U
OIBITOB C Y4ETOM MHJIUBUIYaJIbHBIX OCOOEHHOCTENW 00Yy4arOIUXCsl, CIIUCKA AKCIIEPUMEHTAIILHBIX
3aJJaHui, peiaraéMbIX B paMKaX OCHOBHOT'O TOCY/IapCTBEHHOT'O IK3aMeHa Mo (pusmke.
COIEPKAHUE OBYYEHUSA
7 KIIACC

Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY:KAKOIIEro MUpa.

®uznka — Hayka o mpupoze. SBneHus npupoabl. Gu3ndeckue sSBICHUS: MEXaHUUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHBL. W3mepeHue ¢uznueckux BenuuuH. Du3nueckue MnpudophL.
ITorpemHocTs M3MepeHnii. MexayHapoaHas CUCTeEMa €IHHMULI.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpuponay. EcTecTBeHHO-HAy4YHBIN
METOJl NO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TPOBEpKEe THUMOTe3, O0ObsAcHeHue Habmogaemoro sipineHus. OmnucaHue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEN.

Hemoncmpayuu.

MexaHuueckue, TeTI0BbIe, JIEKTPUUECKHE, MarHUTHBIE, CBETOBBIE SIBJICHUS.

duznyeckue MpuOOPsI U MPOIeaypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.
Jlabopamopnwvie padbomut u onvimol.

OnpeneneHue LeHbI IeIEeHUS KaIbl HK3MEPUTEILHOI0 IpUdopa.

N3mepenne pacCcTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX Tel.

N3mepenne Temneparypsl IpU NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBHI.

[IpoBeneHune uccneaoBaHUs MO MPOBEPKE T'MIOTE3bI: AANBHOCTh MOJETA MIAPHKA, MYHIEHHOTO

TOPU30HTAJIBHO, TEM O0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nea 2. IleppoHavyaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxeHune uacTul] BemiecTBa. CBSA3b CKOPOCTH JIBUJKEHHUS YacTUL C TEMIEPATypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMmopeicTBHe dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BELIECTBA: CTPOEGHHME Ta30B, IKHAKOCTEH U  TBEPABIX
(KpHUCTaIMYecKuX) Tel. B3anmMOCBs3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO JIBHXKEHUS.



Hab6mronenue nuddysun.
Habmionenue siBnenuii, 00BbACHIIOMUXCSA TPUTSHKEHUEM WM OTTAIKHMBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuwvie padbomot u onvimol.

Orenka auamMerpa atoMa METOAOM PsIIOB (C UcToyib3oBaHueM (hoTorpaduwii).
OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIUPEHUS ra30B.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieilicTBHE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHUH. Pacu€r myTu u BpeMEeHU JABUKECHUS.

SlBnenue wHepnuu. 3aKOH WHEpUUU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KE€HMs Ten. Macca kak Mepa umHepTHocTH Tena. I[lnotHocts BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojencTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ NMOMOLIBIO JUHAMOMETpa. SIBIeHHE TAroTeHUs M cuwia Tspkectu. Cuiia
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsimoil. PaBHozelicTByromas cuil. Cuna TpeHust. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHHS Tela.

H3mepeHune ckopocTy NpSIMOIMHENHOTO ABUXKEHHUS.
Habntoienue siBJeHUs] UHEPITHH.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSMOM.

Jlabopamopuwvie padbomot u onvimeol.

OnpeneneHue CKOpPOCTH PaBHOMEPHOTO  JBM)KEHMs (IIapuKa B JKUAKOCTH, MOJENHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK HIapuKa 10 HAKJIIOHHOW IJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTrO Tea.

OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTskeHus (aeopmanuu) MpYyKUHBI  OT
IIPUIJIOKEHHOM CHJIBL.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla U XapakTepa
COIPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHue TBEPABIX TeJl, ;KMAKOCTel U ra3oB.

Hasnenue. CriocoObl yMEeHbIICHHSI U YBEIMUYEHU JaBieHus. /laBienue rasa. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTHueckue MamMHbBL. 3aBUCUMOCTH HABJICHUS KUAKOCTH OT
ryounsl.  [wnppocratmueckuit  mapagokc. CooOmjarommecs  cocyasl.  ['mapaBiunueckue
MEXAHU3MBI.

AtMochepa 3emnu u atmochepHoe naBieHue. [IpvuMHBI CyIIECTBOBAaHUS BO3TYILIHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue atMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronyecs: Cocy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.



3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTHU
KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcenoBue maBaHUs TeJ: IUIABAHUE WM IIOTPYKEHHE TEll B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

Jlabopamopusie pabomsl u onvinol.

HccnenoBanue 3aBUCMMOCTU Beca Tela B BOJAE OT 00bEMa MOTpyKEHHOW B JKUIKOCTh YaCTU
Tena.

Ornpenenenne BbITAJIKUBAIOIIEH CUIIbL, ACHCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWJIbIL, JEUCTBYIOLIEH HA TEJIO B MKUJIKOCTH, OT
Macchl Tena.

OnpIThI, AEMOHCTPUPYIOILNE 3aBUCUMOCTh BBITAIKMBAIOLIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
KUAKOCTU, OT 00BbEMA MOTPY>KEHHOHN B )KUIKOCTH YACTH TeJIa U OT IJIOTHOCTH >KUIKOCTH.
KoHcTpyupoBanue apeoMerpa WiIM  KOHCTPYMPOBAaHME JIOAKM M OlpelencHue  eé
rPy30M0ABEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprusi.

Mexanuveckasi pabota. MOIIHOCTb.

[IpocTpie MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiyara. [IpuMenenue mpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprus. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BU/1a MEXaHUUYECKON SHEPIUU B JPYTroi. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimeol.
Onpenenenue pabOThl CUJIbI TPEHMSI MPU PAaBHOMEPHOM JBUKEHHM Tejla IO TOPU3OHTAIBHOMN
MOBEPXHOCTH.
HccenenoBanue ycioBuid paBHOBECHUS phlyara.
N3mepenune KIIJ] HaKI0OHHOM TIIOCKOCTH.
M3yuenne 3aK0Ha COXPAHEHUS MEXAHUYECKOW SHEPIUH.
8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETHYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB U MoJieKyld. OIbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucramwmnueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUN
MOJIEKYJISIPHO--KMHETHYeCKO Teopuu. (CmaunMBaHUWE M KalWULSIpHbIE sIBIEHUS. TerioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABM)KEHUS YacCTHII.
Buytpennsas osHeprus. CrnocoObl U3MEHEHHUs BHYTpPEHHEM »JHEpruu: TeIuionepenadya u
coBeplieHre padboThl. Bupl Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIHS, U3JIyUYECHHUE.

KonnyecTtBo TemnoTel. YenpHass TEMIOEMKOCTh BeIlecTBa. TeriooOMEH M TEmIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue u oTBepJeBaHUE KPUCTAIIIMUYECKHX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. YnenpHass Teruiora mapooOpa3oBaHWsA. 3aBUCUMOCTh TEMIEPATyphl KHIEHUS OT
aTMOC(EpPHOTO JaBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIINUBA. Y IeJbHAs TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemoBeix aAsurareneit KIIJ[ TtemmoBoro nBurarens. Temosbie
JIBUTATEIH U 3aLIUTa OKPYkKaIoLEeH Cpeibl.



3aKOH COXpaHEHUs U NPEBPALLECHHS SHEPTUU B TEIUIOBBIX MPOLECCaX.
Hemoncmpayuu.
Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Hab6mronenue nuddys3un.
Habmtoienue siBieHnit cMauMBaHUsI U KaWUISIPHBIX SIBJICHHIA.
HabGnronenue TeniaoBoro pacuimpeHust Tel.
M3meHeHure AaBlieHus ra3a pu U3MEHEHUN 00bEMa U HarpeBaHUU W OXJIAXKICHUH.
[IpaBuna n3aMepeHus TeMIepaTypsl.
Bunsl Teruionepenayn.
OxnaxIeHre Ipyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUJIaMH.
CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmtonenue kuneHus.
Hablntonenre nocTostHCTBA TEMIIEPATYPBI MPH TIaBICHUH.
Mogenu TeImIOBLIX ABUraTeIECH.
Jlabopamopuwvie padbomut u onvimol.
OnBbITHI IO OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSIKEHUSI.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbIThHI 1O HAOIIOEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE HITIPHUIIA.
OMnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHS BO3yXa OT ero o0bhEMa M HarpeBaHus WU
OXJIAXKICHHUS.
[TpoBepka runore3sbl TUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA )KUIKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTryphl.
Habmroienne m3MeHeHus BHYTPEHHEH SHEPIrUu Teja B pe3ylibTaTe Terionepeaadyd U paboThbl
BHEIIIHUX CHIIL.
HccnenoBanue sBlIeHUS TETIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpSiueit BOJIBI.
OrnpezenieHne KOJIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW NPHU TEIUIOOOMEHE C HarpeTbiM
METaJUIMYECKUM LUINHAPOM.
Ornpezenenne yaenbHOM TEIIT0OEMKOCTH BEIIECTRA.
HccnenoBanue npouecca uCapeHusl.
Ornpezenienrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.
Ornpenenenne yAeIbHON TEIJIOTHI IJIaBICHUS JIb/IA.

Paznen 7. DiekTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS.

OnekTtpuszanusi Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumojnelicTBre 3apsyKEHHBIX
ten. 3akoH Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsSKEHHBIX T OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIAMM).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD anekTpudeckoro nojis. [IpuHnum cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM diekTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKH TOK. YCIIOBUSI CYIECTBOBAHMS JJIEKTPUYECKOTO TOKa. McTOuHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
MPOBOJHUKA. YJE€IbHOE CONPOTUBICHUE BemiecTBA. 3akoH Owma i yyacTKa IEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TPOBOJHUKOB.

Paborta u MOUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[koyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEPTruu B ObITY. KOpoTKOE 3aMbIKaHHE.

ITocrosiHHbie MarHuThl. B3auMoaelHcTBME NTOCTOSHHBIX MAarHMTOB. MarHuTHOE TOJe.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJIs *KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie



3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUraTeilb IOCTOSHHOrO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  ayieKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnekrporerHepatop. CrnocoObl MOMyYEHUS AIIEKTPUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DJneKkTpu3anus Ted.

JIBa poJlia AIEeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAs MHIYKLHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3aPsII0B.

IIpoBOIHUKY U AUDIIEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHHUM JIEKTPUYECKOTO TOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KHUJIKOCTH.

I"a30BbIii pazpsa.

W3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 3eKTpUYeCcKOro HapsKEHUs BOJIbTMETPOM.

PeocraT 1 MarasuH cOnpoOTUBIICHUN.

BzaumopeiicTBue MOCTOSSHHBIX MarHUTOB.

MopaenrpoBaHue HEBO3MOKHOCTH Pa3AeJIeHUs OJIOCOB MAarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JleficTBe MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Onsitel Dapanes.

3aBUCUMOCTD HaIpaBJIeHUs! MHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMS.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimot.

OMBITHI 110 HAOTIOACHUIO AIEKTPU3ALNU T MHAYKIIUEH U TIPU COTPUKOCHOBEHUH.
HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.

CoOopxka u mpoBepka padOThI IMEKTPUIECKOH IIEMH MOCTOSHHOTO TOKA.

W3mepenne u peryampoBaHUe CUIIbI TOKA.

N3mepenne u perynupoBaHue HaMPSKEHUSI.

HccnenoBanne 3aBUCHUMOCTH CHIJIBI TOKa, HWIYIIETO 4YEPE3 PEe3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa u HampsHKEHHs Ha pe3UCTOope.

OnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIIEHUS] TPOBOJIHUKA OT €r0
JUTMHBI, TIIOIAIU TTOTIEPEYHOTO CEUCHHS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUW TMpPU TMOCIAEAOBATEIbHOM COEJUHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUJIbI TOKA MPHU NapajlIeIbHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUUIECKOTO TOKA, UIYIIEr0 Yepe3 Pe3UCTOP.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

WccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UTYIIETO Yepe3 JaMIIOUKy, OT HAMpPsDKSHHS Ha HE.
Omnpenenenne KIIJ[ narpeBatens.

WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX MarHUTOB MPH UX O0BEIUHEHUH U PA3IEICHUN.



HccnenoBanue 1eMcTBUS JIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KATYUIKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIPABJICHHS TOKA B KaTyIIKE.

N3ydenune neicTBUS MATHUTHOTO OIS HA IPOBOJHUK C TOKOM.

KoncTtpyupoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

N3smepenne KIIJ[ anekTpoaBUraTebHON yCTaHOBKHU.

OnBbITEl IO UCCIEIOBAHUIO SBJICHHS 3JIEKTPOMArHUTHOM MHAYKLMH: UCCIEAOBAHUE W3MEHEHUN
3HAYEHUs U HAIIPABJICHHS MHYKIIMOHHOTO TOKA.

9 KVIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKECHHs. PaBHOMEpHOE mpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOe ABMKeHHe. CpenHsAs M MIHOBEHHAs CKOPOCTb Tejla NP HEPAaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHHE 10 OKpykHOcTH. [lepuon u wacrora obpaiieHus. JIuneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepBoiii 3akon Herotona. Bropoii 3akon Herotona. Tperuii 3akon Hprorona. [lpuHumn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cuila TPEHUS CKOJBXKEHHA, CUjla TPEHUs
IIOKOS1, APYT'UE BUbI TPECHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHHs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1iaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTh. HeecomocTh u
IIEPErPy3KHU.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChbIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Umnynec tena. M3meHenue umnyibca. Mmnynsc cunbl. 3aKOH COXpaHEHHs HMMITYJbCA.
PeakTuBHOE IBUKECHHE.

Mexannueckass padota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. Cs3b
sHeprun u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
ITorenumanpHas 3Heprus cxaroil npyxuHsl. Kunertndeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPaHEHHSI MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

HaGnronenne MexaHU4ecKoro ABMXKEHHSI TeJla OTHOCUTENBLHO PAa3HbIX TeNl OTCUETA.

CpaBHeHue nyTeil U TPaeKTOpUN ABMXKEHUS OJJTHOTO U TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCUY€Ta.

N3mepenne CKOpOCTH U YCKOPEHHUs NPSIMOINHENHOTO IBUKECHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO IBUKECHHUS.

Habmronenne ABM>XeHU Tesa Mo OKPY>KHOCTH.

HaOnronenne MexaHMUECKUX SIBICHUH, MPOUCXOAALIMX B cucteMe oTcuéra «Tenexxka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTENIbHO KaOMHeTa (QU3HKH.

3aBUCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBL.

Habmroienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUH TEIl.

M3menenue Beca Tena npyu yCKOPEHHOM JIBUIKCHHH.

Ilepenava nMiynbca Ipu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca MPH HEYIPYroM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca P aOCOIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmtoienue peakTHBHOTO IBHKEHUS.



CoxpaHeHHe MEXaHMYECKOW SHEPTHH TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKON SHEPTUH MPU JBUKEHUHU TeJa MO ACHCTBUEM MPYKUHBI.

Jlabopamopuwvie padbomot u onvimol.

KoHcTpyupoBanue Tpakra Jjs pa3roHa U AajJbHEHIIEro paBHOMEPHOTO JBMKEHUS LIApUKa WU
TEJEKKH.

Omnpenenenue cpeiHell CKOPOCTU CKOJBKEHHUS Opycka WM JIBUKECHHUS IIApUKa 10 HAKIOHHOM
MJIOCKOCTH.

Onpenenennue yCKOpeHus Tella IpyU paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJI0CKOCTH.
HccnenoBanue 3aBUCUMOCTH IYyTH OT BpPEMEHHM NPU PaBHOYCKOPEHHOM JIBIDKEHUH O3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHONW CKOPOCTHU MyTH
OTHOCSITCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIINE IIPOMEXYTKHA BPEMEHH OJIMHAKOBBI.
HccnenoBanuie 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUIIBI HOPMaJIbHOTO JJABJICHHUS.
Onpenenenne KodhHUIIUESHTA TPEHUS CKOJBKCHHS.

Omnpenenenne KECTKOCTU MPYKUHBIL.

Omnpenenenue pabOThl CUJIbI TPEHMSI MPU PAaBHOMEPHOM JBUKEHHM Tejla IO TOPU3OHTAIBHOMN
MOBEPXHOCTH.

Omnpenenenne padbOTHI CUIIBI YIPYTOCTH MPH NOAbEME Ipy3a C HCIIOIB30BAaHUEM HEIOJIBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus ¥ BOJHBI.

KonebarensHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOMA, 4acToTa,
aMIuMTyaa. MaTtemaTuueckuid W TPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu
K0JIeOAaTEIHbHOM JIBUKCHUU.

3aryxarmue konebanus. BeiHyxaeHHble KoneOanus. Pesonanc. MexaHnueckue BOJHBI.
CaolicTBa MexaHM4eCcKUX BOJIH. [IposionbHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3BykK.

Hemoncmpayuu.

Habmonenue xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmroienue xonebanuii rpysa Ha HUTH U Ha TIPYKUHE.
Habmronenne BbIHY X /1€HHBIX KOeOaHUI 1 pe30oHaHca.
PacnipocTpanenre mpoAoIbHBIX U MTOTEPEYHBIX BOJIH (HA MOJIEIH).
Habumroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopnwvie padbomut u onvimol.
Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHHKA.
Omnpenenenne 4acToThl U Mepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCMMOCTH TIepro/ia KoieOaHui MOBEIICHHOTO K HUTH IPpy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIEpro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH MEepHO/Ia KoJieOaHH rpy3a, OABEIICHHOTO K HUTH, OT MacChl rpy3a.
OnpIThI, JEMOHCTPHUPYIOUIME 3aBUCHUMOCTh IEepuojia KojeOaHWN NpYyKMHHOTO MasiTHHUKA OT
MaccChl Tpy3a U KECTKOCTH IPYKUHBI.
H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Pa3nesa 10. D1eKTpoOMarHuTHoe 10Jie M 3JIEKTPOMATHUTHBIEC BOJIHBI.

DONEeKTpOMarHUTHOE ToJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKe 3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.



BonHoBBIE CBOMCTBaA CBETA.

Jlabopamopusie pabomsl u onvinot.

W3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBbIe IBJICHNUS.

JlyueBas monens cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEee OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.

Jlunza. Xox myueit B nuH3e. Onrtuyeckas cucrema ¢oTroamnmnapara, MHKpPOCKONa H
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U JalbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CliojkeHUE CIEKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHEHOE pacIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenne n300paKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBOI.

Xox myueil B cobuparoleii 1uH3e.

Xox Jiydeil B paccenBarole JIMH3E.

[Tomrydenue n300pakeHUi ¢ TOMOILBIO JTUH3.

[Tpuntun aeiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
Mogenn ria3a.

Pasnoxenue 6enoro cBera B CIEKTP.

[Torydenue 6em0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwvie padbomut u onvimol.

HccenenoBanue 3aBUCUMOCTH yIUIa OTPAKEHUSI CBETOBOIO JIyda OT yrja HaJeHHUs.

N3ydeHue xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIIEHUSI CBETOBOIO JIyda OT yrja MaJeHUs Ha TpaHuLe
«BO3LYX—CTEKJIIO».

[Tony4yeHne n300paxeHnit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Omnpenenenne GHOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIEH JINH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nea 12. KBanToBble siBJI€HHUS.

OmneiTel Pesepdopnaa u nnanerapuas moaens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PanuoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE AaTOMHOIO spa.
Hyxnonnas wmogens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
MoJTypacnaja aTOMHBIX sIJIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHbIX siiep. CBsi3b Macchl U SHepruu. Peakumu cuHTe3a W aeneHus saep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIecTBUA pagMOAKTUBHBIX U3IyYE€HUN Ha )KUBBIE OPTAHU3MBI.

Hemoncmpayuu.

CrieKkTpbl U3JIy4YEeHHUS U TIOTJIOMICHHUS.

CrnexTphl pa3aMyHbIX I'a30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuéryrika HOHU3UPYIOMINX U3TYUSHHH.

Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.
HabnroieHre CruIonIHbIX U JIMHEWYAThIX CIIEKTPOB H3TYUCHHS.
HccnenoBanue TPEeKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (TI0 (hoTOrpadusim).
W3mepenue paanoakTuBHOTO (hoHa.

IHoBTOPUTEIBbHO-00001IAIOIIMIA MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb NpPEAHA3HAYeH JJIs CUCTEeMaTH3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUHU
BCET0 Kypca (PM3MKH, a TaKKe JJIsl MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
busuke 11t 00yJaroIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipyu wu3ydyeHMH JAHHOTO MOAYJS PEATUYIOTCS U CUCTEMATU3UPYIOTCS  BUJIbI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHUKEHHE TMPEAMETHBIX U
METaNpPEIMETHBIX TIAHHUPYEMbBIX PE3yJIbTaTOB O0y4YeHUs, (pOpMHpYyeTCs eCTECTBEHHOHAy4YHAas
IPaMOTHOCTh: OCBOCHHE HAyUYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (PUINYCCKUE SBJICHHS, IPUMCHSS IOTYYCHHBIE 3HAHUS,
pelaTh 3aa4u, B TOM YHCJIe KaYeCTBEHHbIE U SKCIIEpUMEHTAIIbHBIE.

[IpyHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00yYaroLUeCs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IpeAIaraercs:

Ha OCHOBE TMOJIYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSACHATH (PU3UUECKUE SIBJICHUS
B OKpYKaloIlei Mpupoje U MOBCEIHEBHOM KU3HH,

WCIIOJIb30BaTh HAYyYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoOJee BaXXKHBIX JOCTHXKEHHUNU COBPEMEHHBIX TEXHOJIOTHM,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BaHUS PA3IWYHBIX HCTOYHUKOB DHEPIMH HA OCHOBE
3aKOHA IIPEBPAILICHUS] K COXPAHEHHS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QU3NKK HAa ypOBHE OCHOBHOTO 0OmIEro o0pa3oBaHMs HampaBiIeHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuatomerocst OyayT chopMUpPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:
1) naTpHOTHYECKOT0 BOCTIMTAHMSA:
— TPOSIBIICHUE WHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (u3ndecKoin
HaYKH;
— [IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX--(DU3UKOB,;
2) rpaJaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJECHHUU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JieM, CBS3aHHBIX C PAKTHYECKUM TPUMEHEHHUEM JOCTHKCHHUI (DU3HKY;
— OCO3HAHME BaYXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;
3) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:
— BOCHPHATHE AICTETUYCCKUX KAUeCTB (U3MUYECKON HAyKU: €€ TapMOHHYHOTO ITOCTPOCHWSI,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOT'0 MO3HAHMSA:
— OCO3HAHHME LEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa IIO3HAHUS MHDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAYKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOU JIFOO03HATEIIHPHOCTH, HHTEPECA K HCCIICIOBATEIIBCKON e TEIILHOCTH,
5) popmupoBaHus KyJLTYPSbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:
— OCO3HaHWE IEHHOCTH 0e30IacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
B2XHOCTH TIPAaBHJI OE30MACHOTO TMOBEJICHUS HAa TPAHCIIOPTE, HAa JOpPOraX, ¢ JIEKTPHUYCCKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBHUSAX;
— cOpMUPOBAHHOCTH HABBIKA pe()ICKCUU, TPU3HAHKE CBOCTO MpaBa Ha OMMOKY U TAKOTO JKE
paBa y APyroro 4eiaoBeKa;
6) TPyA10BOr0 BOCTIMTAHUS:
— AKTUBHOE y4YacTHe B PEIICHUHM MPAKTUYCCKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHHu3aIfy, Topo/ia, Kpas) TEXHOJIOTMYECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM YHUCIIEe U PU3HUYECKUX 3HAHHI;,
— MHTEpEeC K MPaKTUIECKOMY M3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
— OpHCHTalMs Ha TpPHUMEHECHHWe (U3WYECKHX 3HAHWUW JUIA pelIeHus 3anad B o01acTu
OKPYXAaroIIe cpeJbl, TUIIAHUPOBAHUS TMOCTYNKOB U OLIEHKH WX BO3MOXHBIX IMOCIEICTBUH IS
OKPYXaIOIIE Cpebl;
— OCO3HaHHE TTI00ATBFHOTO XapaKTepa dKOJOTHIYECKUX MPOOJieM U MyTel X pelieHus;
8) aganTanuu K M3MEHSIIIIUMCS YCJIOBHSIM CONMATBHON U MPUPOTHOI Cpeabl:
— MOTPeOHOCTh BO B3aWMOJICHCTBUYU TIPH BBITIOJTHEHUH HCCIICIOBAHUN M MPOCKTOB (PH3MUECKOM
HATNPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JIPYTHX;
— TOBBINICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO JISATSIIBHOCTH;
— MOTpeOHOCTh B JOPMUPOBAHUHN HOBBIX 3HAHHM, B TOM YHCIe (OPMYITHUPOBATEH UJICH, TTOHSITHS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;
— oco3HaHue Je(HUIMTOB COOCTBEHHBIX 3HAHWUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3MUCCKUX 3HAHUIA;
— CTpeMIIEHHE aHAIM3UPOBATh U BBHISBISATH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA U YKOHOMUKH, B
TOM YHCJIE C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHU;



— OIIGHKa CBOMX JEHCTBHM ¢ Y4€TOM BIMSHHMS Ha OKpYKAIOIIYI0 Cpedy, BO3MOXKHBIX
I100aNBHBIX TTOCTIEICTBUN.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesymnbrare ocBoeHHs mOporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusi y oOyuaromerocss OyayT cQOpMHUpPOBaHbI MeTampelMeTHbIe pe3yJbTaThl,
BKIIIOUAIONME TIO3HABATENbHBIC YHUBEPCAIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE
yHUBEpCcaJbHbIe yueOHbIC IeUCTBUSA, PETYIATUBHbIC YHUBEPCATIbHBIC yUeOHbIE ACHCTBHUS.

ITo3HaBaTebHBbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3zoBble Jjornueckue aeiicTBuA:
BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHN);
yCTaHaBJIMBaTh CYUIECTBEHHBIH NpPHU3HAK KJIACCU(PUKALMK, OCHOBAHUA Jii OOOOLIEHUS WU
CpPaBHEHUS;
BBISBJISATh 3aKOHOMEPHOCTM U IPOTHUBOPEUUs B paccMaTpuBaeMblX (akTaX, MAAHHBIX U
HAOJII0JICHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSM;
BBISIBJIATh IPUYUHHO--CIICICTBEHHBIE CBSI3M NPU U3YYEHUU (U3UUECKUX SBICHUH U MPOLIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JISAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUE€HHH, BEIIBUTATh
TUIIOTE3bl O B3aUMOCBSI35X (PU3NYECKUX BEJIMUMH;
CaMOCTOSITENIFHO BBIOMpPATh CIOCOO penieHus y4yeOHOW (u3MYecKol 3amaud  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubojiee MOAXOISIIET0 ¢ YYETOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBare1bcKue 1eCTBUA:
MCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII HMHCTPYMEHT IIO3HAHMUS,;
OPOBOJIUTH IO CAMOCTOSTEIIBHO COCTaBIEHHOMY IUIaHY OIBIT, HECJIOKHBIA (U3NYEeCKUuit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHHE (PU3UUECKOTO SIBICHUS;
OLICHMBaThb Ha TNPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMaIUIO, MOJYyYEeHHYI0O B XOJe
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEIOBAHMS;
IPOTHO3UPOBATh BO3MOXHOE JajibHeilliee pa3BuUTHE (U3NYECKHX IPOLECCOB, a TaKxKe
BBIIBUTaTh MPEAIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ nnopmanmeii:
IPUMEHSTh pa3jMyYHble METO/Ibl, HHCTPYMEHTHI U 3aIlpOChl NIPU MOUCKE U 0TOOpe MHPOpMAILUU
WIN JaHHBIX ¢ YYETOM MpeIokKEeHHOH yueOHol pusnueckoit 3agauu;
AHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMYHBIX BUAOB U
(bopM npecTaBIeHHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (opMy TmpeiacTaBieHMs HHpopmanuu U
WITIOCTPUPOBATh pelllaeMble 33Jja4ui HECTIOXKHBIMU CXeMaMH, TuarpaMMaMu, HHOW rpaduKoi u
X KOMOMHAIUSIMH.

KoMMyHUKaTHBHBIE YHHBepcalbHble Y4eOHbIe JelCTBHA:
B XoA€¢ OOCyXJeHHs y4eOHOro maTepuala, pe3yibTaTOB JabOpaTOPHBIX pabOT W TMPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTh WJECH, HAlleJICHHbIE Ha
pelleHre 3a7auu U noepKaHue 61aroxenareaIbHOCTH OOIEHUS;
COIIOCTABJISATh CBOM CYXJAEHHUS C CYXACHUSMH JPYyTUX YYaCTHHUKOB JMAlIOra, OOHapyXHUBaTh
pa3JIM4ME U CXOJICTBO MO3UILIHIA;
BBIPa)KaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTaBIATh PE3yJIbTaThl BBIIOJHEHHOTO (H3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

NOHMMAaTh W HCIOJB30BaTh NPEUMYIICCTBA KOMAHJHOH W HWHIUBUAYyAILHOW pabOThl TpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIEMBI;

NPUHUMATD 1[EJTM COBMECTHOW NIESATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ JOCTHKEHUIO:
pacmpenensaTh poid, OO0CYXIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JTFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO Pe3yJIbTaTa IO CBOEMY HAIlpaBJICHUIO
Y KOOPJIUHHUPYS CBOU JACUCTBUS C APYTUMH YWICHAMH KOMaH/IbI;

OLICHMBATh KA4eCTBO CBOET0 BKJaJa B OOMMI NPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpPMYJIHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JedcTBUA

Camoopranusanus:
BBISBJIAT MPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalUsX, TPeOYIOLIMX M pEeLIeHus
(bu3nUecKux 3HaHUM;
OpPUEHTUPOBATHCS B PA3NIMYHBIX MOAXO0JAaX MPHUHITHUS pElleHUl (MHAWBUIyalIbHOE, NMPUHATHE
pelleHus B IpyIe, IPUHATHE PeIIeHUH rpynmnoil);
CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM PEIIeHHs (PU3MUECKON 3a/1a4d WM TIJIaHa UCCIIEIOBAHUS
C Y4yéTOM MMEIOLIMXCA PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATb
IIpeJIaracMble BApUAHTBI PEILICHMUI;
JienaTh BbIOOpP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH MHTEJIEKT:
JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IIpeJylaraTh IUIaH €€ U3MCHEHMUS],
OOBACHATH MPUUYUHBI TOCTUKEHUS (HEAOCTUKEHUS) PE3YIbTaTOB JAESITENbHOCTH, 1aBaTh OLIEHKY
npUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPCKTHUBbBI B ACATCIILHOCTDH (B TOM 4YHUCJIC€ B XOJ BBbIIIOJIHCHHUA (1)H3H‘~I€CKOI‘0
UCCIICIOBAaHMsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBLCTB, M3MEHUBLIMXCS CHUTYalHi,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIH U YCIOBUSM;
CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAayuyHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYToro;
IpHU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHUH (PU3MUYECKUX 3a/1a4 UM B YTBEP)KICHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYroro.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy oOyueHust B 7 kJjiacce mpeiMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:
UCMOJIb30BaTh TMOHATHA: (U3NYECKHE M XUMUYECKUE SIBIEHUs, HaOIr0JeHUe, SKCIIEPUMEHT,
MoOJieb, TUIIOTE3a, €AUHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMYECKOe JBI)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOIIAs Ccuia, JAepopmarus
(ynpyrasi, niaacTu4eckas), HEeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuyaTth sBiaeHUs (auddys3us, TEIIOBOe ABMKEHHUE YAaCTHIl BEIIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, MHEPLMS, B3aUMOJECHCTBUE TEJl, PABHOBECUE TBEPIBIX
TeJ C 3aKpeIrUIEHHOM OChIO BpallleHHUs, Mepenaya JaBieHHs] TBEPAbIMU TellaMH, )KUJIKOCTIMHU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIAaBaHUE TeJl, MPEBPALlCHUs MEXaHWYECKOH SHEepruu) mo



ONMCAHUI0 HX XapaKTEpHbIX CBOHNCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JIaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYECHHBIX (DU3MUYECKUX SIBJICHUM B OKPY’KAIOUIEM MHpE, B TOM
yrcnie (pu3MYecKue SBJICHHS B MPUPOJC: MPUMEPHI JBIKEHHUS C Pa3IMYHBIMU CKOPOCTSMHU B
JKUBOW W HEXUBOM IMPUPOJE, NCUCTBUE CWJIBI TPEHUS B MPUPOJAE U TEXHHUKE, BIIUSHUE
aTMoc(hepHOro JaBJICHUS Ha KUBOW OpPraHM3M, IUIABAHHUE PHIO, phIUard B TEJe 4YeIOBeKa, MpU
9TOM MEPEBOJUTh MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIICNATH CYyIIECTBEHHBIE CBONCTBA
(mpu3HaKy) HU3NYECKUX SIBICHUI;

ONKCHIBATh M3yYEHHBbIE CBOICTBAa Tel M (PU3WYECKUE SIBJICHUSA, HCHOIb3ys (GU3NUYECKue
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEUIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPeHUs, JaBiieHue (TBEPAOro Tena, KHUAKOCTH,
ra3a), BBITAJIKMBAIONIAs CUJIA, MEXaHUYecKass paboTa, MOIIHOCTbh, IJICUO CHIIBI, MOMEHT CHIIBI,
KOA((UIIMEHT MOJE3HOT0 ACUCTBUS MEXaHU3MOB, KMHETHYECKas U IMOTCHIHMAJIbHAs SHEpPrus),
IpU ONHCAHWH TMPABWIBHO TPAKTOBAaTh (U3WYCCKUN CMBICT HCIOJB3YEMbIX BEIHYWH, HX
0003Ha4YeHHs] U eIWHUIBI (PU3UUECKUX BEIWYHMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BEJIMYMHY C JPYTUMHU BEIIMYMHAMU, CTPOUTH T'paUKU M3yUYEHHBIX 3aBHUCHUMOCTEH
(bu3NYECKUX BENYMH;

XapakTEepU30BaTh CBOMCTBA Tell, (DU3WYECKUE SBJICHHS M TIPOLIECCHI, HCIOJb3Yysl TMpaBHIIa
CIIOKEHHsI CHIT (BJIOJIb OHOM MpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs priuara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (DOPMYJIHMpPOBKY 3aKOHa U 3allUChIBATh €ro
MaTEeMaTU4YeCKOe BHIPAKCHHUE;

OOBSACHATH (hM3MUYECKUE SIBJICHHS, MPOILIECCHl M CBOMCTBA Tell, B TOM YHCIE€ U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NPUYMHHO--CJICICTBECHHBIC
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA
(bU3HYECKUX SIBIICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacuéTHble 3a7aud B 1—2 AeWCTBUA, UCMONB3Yys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
¢u3nYecKrue BEJIMYMHBI: HAa OCHOBE aHaliM3a yCJIOBMS 3a/laud 3allMChIBaTh KPATKOE YCJIIOBHE,
MOJICTABJIATH (PM3UUYECKUE BEIUMYMHBI B (DOPMYIIBI U IPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JIaHHBIE, HEOOXOIWUMBIC ISl peHIeHUs 3aJad, OIEHWBATh PEATHUCTHYHOCTh TOJYYCHHOU
bu3nYECKOil BENTUYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPH TOMOIIUM (PU3UYECKHX METOJOB, B
OMHMCAaHUN WCCIIEJIOBAHMS BBIACIATH IPOBEpseMOe MPEANoNioKeHne (TUIoTe3y), pa3audarh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAXOAUTh OMMUOKH B XOJE€ OIbITA, JI€TaTh BHIBOIBI
10 €r0 pe3yJIbTaTaM;

MPOBOJIUTH OMBITHI IO HAOIMIOJEHUI0 (DU3UYECKUX SBJICHUM WM (PU3WYECKUX CBOMCTB TEI:
dbopMynupoBaTh MpOBEpsiEeMble MPEANONOKEHUs, COOMpPATh YCTAHOBKY W3 MPEATIOKEHHOTO
000py1I0BaHUsI, 3aITUCHIBAThH XOJ OTBITA U (POPMYITUPOBATH BHIBOIBI;

BBITIOJHATh TPSMbIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUIBI U
TEeMIIepaTyphl C UCTOJIb30BAaHUEM aHAIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHHUIA;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKOM BEIMYMHBI OT JpPYyrod c
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHI (3aBUCHMOCTH MYTH PAaBHOMEPHO JBMIKYIIErocs Teia OT
BpEMEHU JBIDKCHUS TeJla, CHJIbI TPEHHUS CKOJBXKEHWsS OT Beca Teja, KadecTBa 00pabOTKu
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbI TPEHHS OT IJIOIIAJU CONPUKOCHOBEHHUS TEJN, CHIIbI
YIOPYTOCTH OT YJJIUHEHUS MPYKUHBI, BHITAIKUBAIOMIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJI0, YCIOBHUM IJIaBaHUs TEJ, YCJIOBUN paBHOBECHS pblyara W OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO HCCIIEOBaHMsI, COOMpATh YCTAHOBKY U BBIMOJIHATH
W3MEPEHHs, CIenys TMPeUIOKEHHOMY TUTaHy, (UKCHpOBaTh pe3yibTaThl TOJYYCHHON



3aBUCHUMOCTH (PM3MYECKMX BEJIMYMH B BHJE MPEAJIOKECHHBIX TaONMMIl W TpaduKoB, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIICIOBAHHUS;
IPOBOANTH KOCBEHHBIE M3MEpPEeHHs (PU3UUECKUX BEIMYUH (IUIOTHOCTH BEHIECTBA JKHIKOCTH H
TBEPAOTrO Tella, CHJIA TPEHUS CKOJIbKCHHS, JaBJICHUE BO3/yXa, BBITAIKHUBAIOIIAS CHUIIA,
JIEWCTBYIOIIAs Ha MOTPYKEHHOE B KHUJIKOCTh TEJI0, KOAPPHUIUECHT MOIE3HOTO ACUCTBHS MPOCTHIX
MEXaHU3MOB), CIIEIysl NPEUIOKECHHOW WHCTPYKIMU: TPU BBINOJHCHUH W3MEPEHHN COOMpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUYUCIISTH 3HAUCHHE HCKOMOM BEJTMYHHBL;
co0JII01aTh MpaBHiIa TEXHUKH OE30MAaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
yKa3bIBaTh NPUHLIUIBI JEUCTBHS HPUOOPOB M TEXHHYECKUX YCTPOMCTB: BECHI, TEPMOMET,
JTMHAMOMETP, COOOMIAOIINECS] COCYIbl, 0apOMETp, pbhluar, MOABHKHBIM U HETIOJIBU)KHBIN OJIOK,
HaKJIOHHAsSI TUIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JCUCTBHS W3YyYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C
Ormopoll Ha WX omnucaHus (B TOM 4YHCIE: TMOMIIMIHHUKH, YCTPOMCTBO BOJOIPOBOJA,
THJPABINYECKUIl TIpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp), UCIONb3Ys
3HAHHMSA O CBOMcTBaxX (u3nyeckux sBIEHUH H HeEoOXoauMmble (U3UYECKUE 3aKOHBI |
3aKOHOMEPHOCTH;
NPUBOJUTE MpPUMEPHl (HAXOAWTh MH(OPMALHMIO O MPHMEpax) MPaKTHUYECKOrO HCIIOIb30BAHUS
(Gu3MUYECKUX 3HAHUIA B TIOBCETHEBHOMW )KU3HU I 00ecIieueH s 0€30I1aCHOCTH MIPU OOPAICHUH C
npudopaMH ¥ TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHs 3I0POBbS M COOJIOACHHS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOIICH Cpele;
OCYIIECTBIIATH OTOOP MCTOYHHMKOB HMH(poOpManuu B VHTepHETE B COOTBETCTBHHM C 3aaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIOLIMXCS 3HAHUH M TyTEM CpaBHEHUS Pa3IUYHBIX
MCTOYHHMKOB BBIIENIATh MH(OpPMALUIO, KOTOpas SIBISETCS MPOTHBOPEUYMBOW WIIM MOXKET OBITH
HEJIOCTOBEPHOM;
UCIIONIb30BAaTh TIPH  BBINOJIHEHWH Y4YeOHBIX 3aJaHUil Hay4YHO--TIOMYJSPHYIO JIHTEPaTypy
(GHU3MYECKOTO COACp)KaHMs, CHPABOYHBIC MaTepHajbl, pecypchl ceTd VIHTepHeT, BiaueTh
npuéMaMi KOHCIIEKTHPOBaHHs TEKCTa, NpeoOpa3oBaHus HH(GOPMALUK W3 OJHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC KpaTKHE IHMChbMEHHBIE W YCTHBIE COOOLICHHST Ha OCHOBe 2-3
UCTOYHHKOB MH(OpMAUU (PU3MIECKOTO COJCPIKAHKsI, B TOM YHCJE MyOJIMYHO JeNaTh KPaTKUe
COOOIIEHHS O pe3yJbTaTax NPOEKTOB HIIM YYEOHBIX HCCICAOBAaHWK, TMPH 3TOM TPAMOTHO
UCIIOJIb30BATh U3YUYCHHBIN MOHATHUHBIN ammapaTr Kypca (H3HKH, CONMPOBOXKIATh BBICTYIJICHUE
MIpE3EHTALUEN;
IPU BBITMOJIHCHUU YYEOHBIX MPOCKTOB U MCCIIEIOBAHUI paclpe/ieNiaTh 00SI3aHHOCTH B IPYIIE B
COOTBETCTBUHM C TIOCTAaBJICHHBIMH 33/1a4aMH, CJCIUTHh 3a BBINOJHEHHEM IUIaHa JCHCTBUH,
aJICKBaTHO OIICHUBATh COOCTBCHHBIM BKJIAJ B JICATCIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKaTHBHOE B3aUMO/ICHCTBUE, yUUTHIBAas MHEHUE OKPY KAFOIIHX.

K koHIiy oOyueHuss B 8 Kjacce mpeIMETHBIC pe3ysIbTaThl HAa 0A30BOM YpPOBHE JOJDKHBI
0Tpaxartb cHOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHU:
UCIIOJIb30BATh TOHSTHS: Macca M pa3Mepbl MOJICKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYJ,
arperaTHple COCTOSIHHMS BELIECTBA, KPUCTALUIMYECKHE W aMOp(dHBIE Tena, HACBHIIIEHHBIA |
HCHACBHIIICHHBIH Map, BJIAXHOCTh BO3/yXa, TEeMIeparypa, BHYTPEHHSS DHEPTrHsl, TEIIOBOM
JIBUTATENb, JJIEMEHTApHBIA JJIEKTPUYECKUI 3apsl, ODJICKTPHUYECKOE T0Je, NPOBOJHHUKH |
JIMAJIEKTPUKHU, TOCTOSIHHBIH JIEKTPUYECKUIT TOK, MArHUTHOE TOJIC;
pa3nuuarh sSBJICHUS (TEIUIOBOE PACIIMpPEHHE U CKaThe, TeIIonepeiada, TeIIOBOe paBHOBECHE,
CMa4yMBaHHe, KANMUIIPHBIC SBJICHHS, UCIApeHHe, KOHJCHCAIUs, MJIaBJICHNE, KPUCTAILTH3AIHSI
(oTBepueBaHUE), KUICHWE, TeIUIonepeaaya (TEeryIONpPOBOJAHOCTb, KOHBEKIHS, HW3Iy4YeHHE),
JNIEKTPU3AIMS TN, B3AMMOJCHCTBHE 3apsAA0B, ACHUCTBHUS 3JCKTPHYECKOTO TOKa, KOPOTKOE
3aMBIKaHHUE, B3aWMOJICHCTBHE MarHUTOB, JACHCTBHE MAarHUTHOTO IOJS Ha NMPOBOJHHK C TOKOM,
JIIEKTPOMATHUTHAS WHIYKIMS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHX JTJAHHOE (PU3NUECKOE SIBIICHUE;



pacro3HaBaTh MPOSIBICHWE W3YYEHHBIX (DU3MUECKUX SBJICHMM B OKPY’KAIOUIEM MHpE, B TOM
yricnie (pU3nvecKue SBJICHHS B MPUPOJIC: MOBEPXHOCTHOE HATSDKEHUE U KAWJUISIPHBIC SIBIICHUS B
puUpoie, KPUCTAIUIBI B Ipupoae, uznyudenue CoiHla, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpU3BL,
oOpa3oBaHHe pPOCHI, TYMaHa, MHEs, CHeTa, dJICKTPHUYECKUE SBICHUS B aTMoc(hepe, 3MEeKTPHUIECTBO
JKUBBIX OPraHM3MOB, MarHUTHOE MoJie 3emiiu, Apei( MOII0COB, POJIb MAarHUTHOTO TOJS JJIst
JKU3HU Ha 3emJie, MOJISIPHOE CUSHUE, IIPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 33]a4y B y4eOHYIO,
BBI/IETISITH CYIIECTBEHHBIE CBOWCTBA (TPpU3HAKH) (PU3UUECKUX SBICHHUIA;

OMKCHIBATh M3yYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SIBJICHUS, WCIONB3Ys (U3NUYECKUE
BEJIMUMHBI (TeMIiepaTypa, BHyTPEHHSI SHEPIUsl, KOJIMYECTBO TEIUIOTHI, y/IeJIbHas TEII0EMKOCTh
BEIIECTBA, YJAEJbHAs TEIUIOTAa IUIaBJICHUS, YAENbHAs TEIUIOTa MapooOpa3OBaHMA, yIENbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAS BJIQKHOCTb BO3/yXa, OJJCKTPUUYECKUU 3apsiji, CHJIa TOKa, DSJIEKTPUUYECKOE
HaNpsDKEHUE, COMPOTHBIICHHE NPOBOJHUKA, YJIEIbHOE CONMPOTUBJIICHHE BellecTBa, padoTa U
MOIIIHOCTh DJIGKTPUYECKOTO TOKA), MPU OMUCAHUH TPABHIBHO TPAKTOBATh (PH3UUYECCKHI CMBICI
HCIOJIb3YEMBIX BEJTUYMH, 0003HAUYCHUS M €AUHHIIBI (PU3NUECKUX BEIUYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH TpaduKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH;

XapaKTEepU30BaTh CBOMCTBA Tes, (PU3WYECKHUE SIBJICHUS W MPOIIECCHI, HCIOJB3Ys OCHOBHBIC
MOJIOKEHUSI ~ MOJIEKYJSIPHO--KUHETUYECKOW  TEOpUM  CTPOEHUs  BELIECTBA,  IPUHLUII
CYNEPIIO3UINH T0JIeH (Ha Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsijia, 3akoH Oma ajst
ydacTka 1enu, 3akoH /xoyns—JIeHna, 3akoH COXpaHEHUs SHEPTHH, IIPU ITOM J1aBATh CIIOBECHYIO
(GOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3WYECKUE MPOLIECCHI M CBOWCTBA TN, B TOM YHWCJIE U B KOHTEKCTE CUTyalUl
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUUYUHHO-CICICTBEHHBIE CBSA3U, CTPOUTH
0o0BsicHeHHEe M3 1—2 JTOTMYeCKHX MIaroB ¢ OMOpo Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHX
SIBIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacuéTHble 3a7aud B 2—3 JEWCTBUA, UCIONB3Yys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
¢u3nYecKue BEIMYMHBI: HAa OCHOBE aHaliM3a YCJIOBHS 3a/aud 3allUChIBaTh KPATKOE YCIIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIA pEIIeHUs 3aJaud, BBIOMpATh 3aKOHBI W (POPMYJIBL,
HEOOXOoAUMBIE IJisi €€ pelieHus, MPOBOAUTH PACUETHl M CpPaBHUBATH MOJYYEHHOE 3HAUYCHUE
bu3nYeCcKOil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TMOMOIIM (PU3HMUECKHUX METOOB,
WCIIOJIb3YSl OINMCAaHUE MCCIEIOBAHMS, BBIACIATH IMPOBEPSIEMOE MPEANOJI0KEHHE, OLICHUBAThH
MPaBUIILHOCTH TIOPSIKA MPOBEJACHUS UCCIICI0OBAHMS, JIeTIaTh BHIBOJIBL;

MPOBOAMUTH OMBITHI MO HAOMIOIEHUIO (U3MYECKUX SBICHUN WU (PU3NYECKUX CBOWMCTB Tel
(KanmWJUTSIpHBIC SIBJIEHWS, 3aBUCUMOCTH JIaBJICHHUsI BO3JyXa OT €ro o00bEéMa, TeMIiepaTyphl,
CKOPOCTH TIpOllecCCa OCTBIBAaHMS M HArpeBaHUs NpPH H3JIYYEHUH OT LBETa H3JIyvarouen
(mornomaroniei) MOBEPXHOCTU, CKOPOCTh HMCHAPEHHUS BOJBI OT TEMIIEPATyphl KUIKOCTH U
IJIomaau €€ MOBEPXHOCTH, AJIEKTPHU3alUs Tl M B3aUMOJCHCTBUE DJEKTPUUYECKUX 3apsioB,
B3aUMOJICCTBUE TIOCTOSSHHBIX MAarHWUTOB, BHU3yaJW3allMsl MAarHUTHBIX TIOJIEH TMOCTOSHHBIX
MarHuTOB, JI€MCTBHS MArHUTHOTIO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa  3JEKTPOJABUIATENsl  IOCTOSHHOTO  TOKa):  (OpMyIHpoBaTb  MPOBEpSEMbIE
MPEOJIOKEHUS, COOMpPaTh YCTAHOBKY W3 IMPEIJIOKEHHOTO O0OpYAOBaHHUS, OIMUCHIBATH XOJI
OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHSITH NIPSIMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIBLHOMN BIAQXKHOCTU BO3/yXa, CUJIbI TOKA,
HaIpSOKEHUSI C WCIOIh30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYWH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCOMIOTHON MOTPEITHOCTH;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (DU3MYECKON BETWYMHBI OT JPYyrod ¢
UCIIONIb30BAaHUEM TPSMBIX HU3MEPEHHH (3aBHCUMOCTH COMPOTHUBJICHHS MPOBOAHHKA OT €ro
JUTMHBI, TUTOIIAIA TTOTIEPEYHOT0 CEUYCHHS U YACIBHOTO CONMPOTHBJICHUS BEIIECTBA MPOBOIHUKA,
CUJIBl TOKa, WAYILIErO0 4Yepe3 NIPOBOJHUK, OT HANPSHDKEHUS Ha MPOBOAHHUKE, MCCIEIOBaHUE



[OCJIEI0BATEIBHOTO M MApajuIeIbHOTO  COEAMHEHUI  IPOBOJHHUKOB):  IJIAHUPOBATh
UCCIieIoBaHNe, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIeLys IPEJIOKEHHOMY TUIaHy,
(GuKCUpoBaTh pe3ysbTaThl IOJYYEHHOH 3aBHUCUMOCTH B BHUAE TaONULl U TpaduKOB, JeNaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;
IPOBOJUTH KOCBEHHbIE M3MepeHHsI (U3NYECKUX BEIUUYMH (yAelabHas TEMJIOEMKOCTh BEILECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTH 3JIEKTPHUECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIE1ysl MPEI0KEHHON MHCTPYKLIUHU, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,
co0uIro1aTh MpaBuiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHBIM 000pYyI0BAHUEM;
XapaKTepU30BaTh IMPHUHLMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOil Ha MX omucaHus (B TOM YHUCIIE: CHUCTEMa OTOIUIEHHUs JOMOB, T'MIPOMETp, IMapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIICKTPUUYECKON SHEPTHH, SJIEKTPOOCBETUTEIILHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPEJOXPAaHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJBUTrAaTENIb IIOCTOSHHOIO TOKA), MCIIONb3Yysl 3HAHUS O CBOMCTBax
(bu3nueckux ABICHUNH U HEOOXOAUMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE NMPUOOPHI MO CXEeMaM H
CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBII TEpMOMETp, TEpMOC, IICUXPOMETp, TUIPOMETD,
JIBUTATENIb BHYTPEHHEIO CrOpaHMUsl, dJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUECKUX
Lernel ¢ Mociae0BaTebHBIM U MapajlyIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyasl yCJIOBHbIE
0003Ha4YEeHUSI DJIEMEHTOB AJIEKTPUUECKUX LIENeH;
IPUBOAUTE MpPUMEpPbI (HaXOAUTh MH(OpMALUIO O MpUMeEpax) MPAKTUYECKOI'O HCHOJIb30BAHUS
(bu3nUecKruX 3HAHUH B IIOBCETHEBHOW KHU3HH I 00eCTIeYeHUsT OE301IaCHOCTH MPH OOpAIEHUH C
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTUYECKOr0 MOBEJICHHS B OKPYKAIOLIEH Cpene;
OCYILECTBIIATh MOUCK HH(opMaruu Qusnyeckoro cojepxkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HAHUW U NOYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBLIEIATH
UH(POPMALINIO, KOTOpas SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUil HAy4YHO--TIIONYJISIPHYIO JIMTEpaTypy
(Gu3nM4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypcbl ceTu VHTepHeT, BlaaeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;
co3/aBaTh COOCTBEHHbIE NMUCbMEHHbBIE U KpaTKUE YCTHBIE COOOIIEHUs, 0000111asi HHPOpMAIUIO
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOTO COJIEpKaHMs, B TOM YHCIE MyOJUYHO MPEICTaBIIATh
pe3ynbTaThl MPOEKTHOM WM HCCIENOBATENbCKON JEeATENbHOCTH, NpPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmmapaT Kypca (PU3HMKH, CONPOBOXKJATh BBICTYIUICHUE
MPE3EHTALNEH;
IPY BBIIOJHEHUU yYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHX MPOLECCOB PACIPEEIIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C NIOCTABIEHHBIMHU 33/1a4aMH, CJIEIUTh 32 BBIITOJIHEHUEM
IUlaHa JEWCTBUM M KOPPEKTUPOBAaTh €ro, aJleKBaTHO OICHMBAaTh COOCTBEHHBIN BKJIaa B
JEeSATeNIbHOCTh ~ IPYNINbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, IPOSBIASA
TOTOBHOCTb pa3pelath KOH(PIUKTHI.

K koniy oOyueHus B 9 kJiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaXkaTb CHOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:
MCIIOJIb30BATh MOHATHUS: CHCTEMA OTCU€Ta, MaTepuaibHas TOUKa, TPAEKTOPHUs, OTHOCUTEIbHOCTh
MEXAHUYECKOTO JBUKECHMUS, neopmanus (ympyras, TUTACTHYECKas ), TpPEHHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3kH, LEHTP TSHKECTH, aOCOIHOTHO
TBEPJI0E TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, dJIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPBl UCITYCKaHHs U MOTJIONIEHHs, anbda-, 6eTa- u
ramma-u3JIy4eHus, U30TOIbI, epHas YHEPTeTHKA;



pasinyatek  sBIE€HUS (PaBHOMEPHOE W  HEPAaBHOMEPHOE INPAMOJIMHEHHOE  JBMIKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHHE, KOJIeOaTelbHOE
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTpa)k€HHE 3ByKa, NPSAMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUWE U IPEJIOMIIEHHE CBETa,
IIOJIHOE BHYTPCHHEE OTPAXKECHUE CBETA, PA3JIOKEHUE OEJoro CBeTa B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX IIBETOB, AMUCIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHUKHOBEHHE
JMHENYaTOro CIEKTpa W3JIY4YEHMs) IO ONHMCAHMIO MX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3MUECKUX SBICHUH B OKpY)KalOIeM MUpE (B TOM
yuciae (QU3NYECKue SIBJICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, JABM>KeHUE MiaHeT CoyHeuHoH
CUCTEMBI, DPEAKTHUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMHUYECKUE BOJHBI, I[yHAMH, 3XO, I[BETa TeJ, ONTUYECKHE SIBJICHHUS B
npupojie, OWOJIOTHYECKOe JCWCTBUE BHIUMOIO, YIbTPA(PHOIETOBOIO M PEHTI€HOBCKOTO
U3IY4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHMOaKTHBHOE
U3JIy4YE€HUE MPUPOJHBIX MHHEPAJIOB, ACHCTBHE PAaJUOAKTUBHBIX HW3JIYyYEHUN HaA OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOIUTh NPAKTUUECKYIO 3a/1auy B Y4eOHYI0, BBIICIATh CYIIECTBEHHBIE
CBO¥icTBA (TPU3HAKK) HU3UIECKUX SIBICHUI;

ONHUCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (PU3UYECKUE SBICHHS, HUCIONb3Yys (U3NUECKue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs: CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBM)KEHUHU, YCKOPEHUE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIa TPEHMs, CHJIA YIPYrOCTH, CHJIa TSDKECTH,
YCKOpEHHE CBOOOJIHOrO MajeHUs, BEC Tela, MMITYJIbC Tela, MMITYJIbC CHJIbL, MEXaHU4ecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIrus Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJIbHAsT JHEPIUsl CKAaTOM NpPYKUHbBI, KMUHETUYECKas DHEpPrusi, MOJHash MEXaHW4ecKas
SHEprus, Mepuo] W YacTroTa KosieOaHWM, AJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, II0Ka3aTeb IPEIOMIICHUS CpEelbl), IPU OMNMCAHWU IMPABUIBHO TPAKTOBATh
(bu3nuecKuil CMBICII UCHOIb3YyEMBIX BEJIMYMH, 0003HAYEHUS U €AMHULBI (PU3UUECKHX BEIUYMH,
HaXOJHUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DM3MUECKYIO BEJIMYMHY C APYTMMH BEITHYHMHAMH,
CTPOUTH I'paMKH U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U TMPOLECChl, HCHOIb3ys 3aKOH
COXPAHEHHUs JHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMsI, MPUHLMII CyNEPHO3ULUN CHJI, TPUHLUI
OTHOCUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMSI MMITYJIbCa, 3aKOHbI
OTpaXKCHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsJ0BOIO0 M MAacCOBOIO YMCEN NpU
AJIEPHBIX pPEaKUUsAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCBIBATh €0
MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE M B KOHTEKCTE CHUTyaluil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NMPUYMHHO--CIEACTBEHHBIE CBSA3H, CTPOUTH
00BsicHEeHHE M3 2—3 JOTMYECKHX IIaroB ¢ OMOpOM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyE€THbIC 3a/1a4n (OMUPAIOIINECcs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIONB3Ys 3aKOHBI
U (GopMyIbl, CBsA3bIBalOIIME (U3MUECKUE BETUYMHBI: Ha OCHOBE aHalIM3a YCIOBHS 3aJjauu
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEJOCTAIONIME WM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI W (OPMYJbI, HEOOXOAMMBIE MJIsi PpELICHUs, NPOBOAUTH Pacuy€Thl U OLIEHUBATh
PEATMCTUYHOCTh MOJTYYEHHOTO 3HaYEHUS (PU3NYECKON BETUUYHHBI;

pacrio3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPH TOMOLIM (U3UYECKHX METOJIOB,
UCIIONIb3YSl ONUCAHHE WCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE MPEAINOIOKEHHE, OLEHUBATh
IIPAaBWIBHOCTh IOPSIKA IPOBEJIEHUS MCCIEIOBAHUSA, JAENaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHNH U OIBITOB;

IOPOBOJIUTH OMBITH M0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten
(u3yueHue BTOporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHMs SHEPTUU, 3aBHCHUMOCThH MepHoia
KoJIeOaHUH MPYKUHHOT'O MAasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTB OT



aMIUTUTYbl MaJIbIX KOJ€OaHUH, MPSIMOJIMHEITHOE pacpoCTpaHEHHe CBETa, pa3jioKeHue 0ernoro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JinH3e, HaOIroIeHUe CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB U3JTyUeHHs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyI0BaHUS, OMUCHIBATH X0
OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI,

POBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSMBIX HM3MEPEHHU, ONpEIeNss cpelHee 3HaueHHe
HU3MEpsieMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIeH JIMH3bI), 00OCHOBBIBATH BBHIOOD
criocoba n3MepeHus (M3MEpUTEIHHOTO TPUOOopa);

IPOBOJUTh HCCIICOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIb30BAaHUEM IPSIMbIX
U3MEpeHuil (3aBUCUMOCTh IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBIDKEHHH 0€3 HayaJlbHOU
CKOpOCTH, NepHoja KojaeOaH!i MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaKEHHsI CBETa OT yria MaJCHUS M yIJia NPEJOMIICHUS OT yrja MajJeHus): IJIAaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIIbHO COOMpATh YCTAaHOBKY, (DMKCHPOBATh PE3YyJIbTAaThl MOJYYEHHOU
3aBHUCUMOCTH (PU3MYECKMX BEMUYMH B BUAEC TaOMMIl W TpauKoOB, JENaTh BBIBOJIBI IO
pe3yJbTaTaM MCCIIEJOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHsI (PU3NUECKUX BEIWYHH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
pU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHME CBOOOJIHOrO MaJieHUs, KECTKOCTh IPYKHUHBI,
KOO(QQHUIMEHT TPEHHUsS CKOJIbKEHHS, MEXaHW4yecKas padoTa W MOIIHOCTh, YacTOTa M MEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKass cujia coOuparoiei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh HW3MEPEHHUs, COOMpATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH U3MEPEHMUS], CIIeIys PEUI0KEHHOW HHCTPYKIIUHU, BBIYUCIIATH 3HAUCHHE
BEIMYMHBI M aHAJIM3UPOBATH MOJYYCHHBIE PE3yJbTaThl C YYETOM 3aJaHHOH MOTPEIIHOCTH
U3MEPEHU;

coOII0IaTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MPH PadoTe ¢ 1ab0opaTOpHBIM 000pyI0BAaHHEM;
pasinyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MYECKMX MOJEeNel: MarepuanbHas TOUKa,
abCoOTHO TBEPIOE TEJIO, TOUCYHBII HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IUTAaHEeTapHask MOJIEITh
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT0 $1/1pa;

XapaKTepu30BaTh TPUHIMIIEI JEHCTBHS HM3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMHCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CIUJAOMETP, JAaTUUKHU IIOJIOXKEHHUS, PACCTOSHUS U
YCKOpPEHHs, paKeTa, O3XOJIOT, OYKH, IEepUCKOl, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuiibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
ABJIEHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHCYHKHM H3YyUYEHHBIX TEXHHYECKUX YCTpPOICTB,
U3MEPUTENBHBIX TPUOOPOB W TEXHOJIOTHYECKHX TIPOIECCOB TPH PEUICHHH y4eOHO--
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOCHUS U300paKeHUH B IUIOCKOM 3epKajie U
coOuparoIie TMH3e;

IOPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOI0 HCIOIb30BAaHUS
(bu3nUecKuX 3HAHUH B TIOBCETHEBHOW KHU3HM TSI 00eCTIeYeHUsT O€30IIaCHOCTH MTPH 0OpAIeHUH C
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMH, COXPAaHEHMs 3/10pOBbS U COOJIOEHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKAIOIIEH Cpee;

OCYILECTBIIATh MOMCK MH(POpMaLuu (HU3NYECKOro cojiepkanus B VIHTepHETe, caMOCTOSTENbHO
(bopMyIHpys TTOMCKOBBIM 3ampoC, HAXOAWTh MYTH OIPENEICHUs] JOCTOBEPHOCTH IOyYEeHHON
UH(pOPMAaILIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOMOJTHUTEIbHBIX HICTOUHUKOB,

UCTIOJIB30BaTh TIPHU BBITIOJHEHWH YUYEOHBIX 3aJaHWll HAy4YHO--TIOMYJSIPHYIO JIUTEPATYPy
(U3MUecKoro coJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMHd KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHUsl HHPOpPMAIMM HU3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(OPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (PU3MUECKOro conepKaHHsl, MyOJMYHO MPEACTaBIATh pPEe3yJbTaThl
NPOSKTHON WJIM HCCIIEOBATENBCKON JIEATEIIbHOCTH, TPH 3TOM T'PaMOTHO HCIIOJB30BaTh



U3y4YEHHBII NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKu U CONPOBOXKIATh BBICTYIUIEHUE
npe3eHTalMen ¢ yaéToM 0COOEHHOCTEH ay TMTOPHH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM K I (uudpoBbie)
n/n NMPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypesI
Pazjen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubmuorexka [JOK
11 Pusnia - HayKka 0 Npupoze 2 0 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
12 H3HHCCKHE BEMHHHbI 2 0 0 https://m.edsoo0.ru/7f416194
. bubmmoreka [JOK
1.3 EcrecTBeHHOHAy4HBIN METO MTO3HAHUS 2 0 1 https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. IlepBoHaya/ibHbIe CBeIeHHS] O CTPOEHHH BelllecTBA
2.1 CrtpoeHue BemecTBa 1 0 1 bubmiorexa HOK
' P B https://m.edso0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 0 1 bubnuotexa [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 1 1 https://m.eds0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBuskeHue U B3auMo/1eiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHH|ECKOe ABIKCHAE 3 0 . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.2 Hrepus, macca, n10THOCTS 4 0 1 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
3.3 Cua. Bzt cun 14 ! 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21



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

Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB

a1 Hasnenue. [lepenaya naBnenust TBEPAbLIMU 3 1 bu6mmoreka [JOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBIeHHE KHKOCTH > 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
4.3 ATmochepHOE aBeHHe 6 . https://m.edsoo0.ru/7f416194
44 JlefcTBHE KUIKOCTH U Ta3a Ha IOTPYyKEHHOE 7 3 bubmmorexa [IOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubmuoreka [JOK
> Pabora u mompgocTs 3 . https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
5.2 Hpocteie mexaru3Mb! > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
53 Mexarieckas sHeprus 4 0 https://m.edso0.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

8 KVIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m ———— Beero Ko;npom)m,le HpﬁaKaneCKne 06pa3oBaTETBHbIC
padoTsI padoThI pecypesI
Pa3pen 1. TenioBbie sIBJICHUS
1.1 CtpoeHHe U CBOWMCTBA BENICCTBA 7 0 0 Eﬁgg'?/(gee%asior{fﬂ f4181ce
bubnmoreka [JOK
1.2 Tentosbie nporeccy! 21 1 S https://m.edsg}).ru/?f418lce
Htoro no pazneny 28
Paznea 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubmmoreka [JOK
' X B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 Egg?;;;ge;%i?ﬁ/? f4181ce
bu6mmoreka [JOK
23 MarmuTibie ABICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
2.4 DJeKTpOMarHuTHAs HHIYKIINS 4 0 0 Eggg?;;ﬁeeziiorﬁﬂ f4181ce
Hroro o paznueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KVIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m ———— Beero Ko;npom)m,le HpﬁaKaneCKne 06pa3oBaTETBHbIC
padoTsI padoThI pecypesI
Pa3zpen 1. Mexann4deckue siBJICHHUSA
11 MexaHHYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 0 1 bubmuoreka [JOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Baanmonenctane Tel 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHEI cOXpaHeHHs 10 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexanuyeckne Ko0Je0aHUSA U BOJTHBI
bu6mmoreka [JOK
21 Mexanmeckue Koneoanms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuueckne BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3ne 3. DjIeKTPOMATHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 0 2 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 0 3 hitps://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6eoro cBeTa B CIIEKTP 3 0 2 bubmorexa [TOK

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



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

Uroro no pazgeny 15
Pa3zgea S. KBaHTOBBIC SIBJICHUS
bu6mmoreka [JOK
51 Hcnyckanue u MorIonieHue CBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
52 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-0000111a101M I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubmmorexa [IOK
' Kypca Gu3uKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Ne Tema ypoka KoJsnyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero Kontpoabubie | IlpakTnyeckue | 00pasoBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 ®du3uka — Hayka o npupone. ABneHus 1
PUPOJIBI
2 ®dusnuecKkue SBICHUS 1
3 du3nyecKue BEIIMYUHBI U UX U3MEPCHHE 1
4 Ypok-uccnenosanue "Mzmepenne 1 1
TEMIIEPATYPHI MPU TTOMOIIIH KUIKOCTHOTO
TEPMOMETPA U AaTYHKA TeMIepaTypsl”
5) Mertoasl Hay4yHOTO 1o3HaHus. Onucanue 1 bubnuorexa [JOK
(U3HYCSCKUX SBJICHUH C IIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
6 Ypoxk-uccnenosanue "[IpoBepka rumoressl: 1 1
JAIBHOCTH MOJETA MIapUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BbICOTA ITycKa"
7 Crpoenue BemiectBa. ONBITHI, 1 bubnnorexka [JOK
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBr>KeHHE YacTuIl BEIIECTBA 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue « ONbITHI IO 1 1
HaOJTFOICHUIO TETIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI. 1 bubnmoreka [JOK
O606meHue no pasnaeny «IlepBoHauanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBA
12 Mexannueckoe nBuxeHue. PaBHomepHoe u 1 bubnnoreka [JOK
HEPABHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EquHUIEI CKOPOCTH 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14 PacueT myT u BpeMEeHH JIBHKCHHS bubmuotexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T bubmuorexa [JOK
https://m.edsoo.ru/ff0a0c10
16 [InorHOCTE BeltecTBa. Pacuer Macchel U bu6mmoreka [IOK
o0beMa Tella 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
IIJIOTHOCTU TBEPAOTO TEJIA»
18 Pemenue 3amay o teme "ILitoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 CuJa Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabota «3yueHnue
3aBHCHUMOCTH pacTsoKeHHs (nedopmariim)
NPY>KUHBI OT IPUJIOKCHHOU CHITBDY
21 [[Bnenue Tarotenus. Cuia TSKeCcTH
22 CBsi3b MEX/ly CUJION TSYKECTU U MacCou bu6mmoreka [IOK
tena. Bec tena. Pemenue 3a1au mo Teme https://m.edsoo.ru/ff0al778
"Cuna tsxectu"
23 Cuna TspKeCTH Ha IpYyTruX IUIaHeTax. bubnnoreka [JOK
dusnyeckne XapaKTePUCTUKH IUTaHET https://m.edsoo.ru/ff0al502
24 W3mepenue cui. Jlunamomerp bubnnoreka [JOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmuoreka [JOK
https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHUJI, HaIPaBIEHHBIX 110 bubnmuotexa [JOK
0JIHOM mpsiMoii. PaBHOIeHCTBYIOMIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau o teme
"PaBHoelicTBYIOIIAs CHIT"
28 Cuna tpenus u e€ Buapl. TpeHne B npupoe bubnuoreka [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yuenue bubnuorexa [IOK

3aBHCHMOCTH CHJIBI TPSHHSI CKOJIBKCHHSI OT
CHWJIBI IaBJICHUS U XapakTepa
COITPHKACAIOIINXCS TIOBEPXHOCTEH»

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
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30

Pemenue 3anau Ha onpezeneHue
PaBHOJICVCTBYIONIEN CUJIIbI

31 Pemenue 3agay mo temaM: «Bec Tenay, bu6mmoreka [IOK
«['paduueckoe n300paKeHUE CUID), https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEMCTBYIOIIAS CUII»
32 KonTtponbHnas pabora o Temam:
«MexaHnuveckoe qBUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300pakeHue cuin», « CUby
33 Jasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
yBEIUYEHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTbH JIaBJICHUS bubnuorexa [JOK
rasa oT 00bEMa, TEMIIEPATyPhI https://m.edsoo0.ru/ff0a2376
35 Ilepenaya naBneHus TBEPABIMU TEIAMMU, bubnuorexa [JOK
JKUAKOCTSAMM M razaMiu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTH U T'a3e, BRI3BAHHOE bubnuorexa [JOK
JIEICTBUEM CHJIbI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo Teme «JlaBinenue B bu6mmoreka [JOK
JKHJIKOCTH U rase. 3akoH ITackais https://m.edsoo.ru/ff0a2826
38 CooOmaronuecs cocysl bubnnorexa [JOK
https://m.edso0.ru/ff0a2970
39 ['mppaBnnueckuit npecc bubnuoreka [IOK
https://m.edso0.ru/ff0a3136
40 ManomeTtpsl. [1opLIHeBON KUAKOCTHBIN
HAacoc
41 ATmocdepa 3eMiIH U IPUYUHBL €€ bubmuoreka [IOK
CYIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmMochepHOe aBieHue bubmuoreka [IOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atmocdepHoro nasnenus. OnbIT bubmuoreka [IOK
Toppuuenin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmuorexa [JOK
BBICOTHI HaJ] YPOBHEM MOpsi https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. Armocdeproe bubmuorexa [JOK

JAaBJICHUC Ha PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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46

Pemenue 3amau o reme " ATmocdepHoe
JaBieHue"

47 JlelicTBHE KUJIKOCTH U Ta3a Ha bu6mmoreka [IOK
HOTPYKEHHOE B HUX TEJIO. ApXHMEI0Ba https://m.edsoo.ru/ff0a3276
cuiia

48 JlabopaTtopHast pabota «OnpeaeneHue 1 bubnmoreka [JOK
BBITAJIKUBAIOIIEH CHJIBI, ICHCTBYIOIIEH Ha https://m.edsoo.ru/ff0a33fc
TEJO, IOTPYKCHHOE B JKUJIKOCTH)

49 JlaGopaTopHas paboTa 1o Teme 1 bubmuorexa [JOK
«HccnenoBanue 3aBUCUMOCTH Beca Telia B https://m.edsoo.ru/ff0a3514
BOJIC OT 00BbEMA MOTPYKEHHOHN B KUJKOCTb
YaCTH TEIa»

50 [InaBanue Ten bubmuorexa [JOK

https://m.edsoo.ru/ff0a3a96

51 JlaboparopHas pabota "KoHcTpyHnpoBaHue 1
apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH U
omnpeeneHue e€ rpy30nopbEMHOCTH"

52 Pemenue 3agau mo remam: «IlnaBanue bu6mmorexa [IOK
cynoB. Bo3ayxomnnaBanue», «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPJABIX TN, KUJIKOCTEH U Ta30B)»

53 Kontponbnas padota o teme «JlaBienue
TBEPABIX TeJN, KUAKOCTEH U Ta30B»

54 Mexanunyeckas pabota bubnuoteka [JOK

https://m.edsoo.ru/ff0a3f82

55 MomHocTh. EMUHUIBI MOIIIHOCTH bubnuoteka [JOK

https://m.edsoo.ru/ff0a3f82

56 Ypok-uccienoBanue "Pacyér MOIIHOCTH, 1
pa3BUBAaEMOU MpU MOIBEME M0 JISCTHUIIE"

57 IIpocTeie Mmexanu3Mebl. Peryar. PaBHOBecue
CHUJI Ha pblyare

58 Prryaru B TexHuke, OBITY U IPUPOJIE. 0.5 bubmuotexa [JOK
JlaGopartopHas pabota «MccnenoBanue https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS pPhIYaray

59 Pemienue 3agau no reme «YcnoBust bubnmoreka [JOK

paBHOBECHSI phlyara»

https://m.edsoo.ru/ff0a48a6
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60

Koaddumuent nosesnoro neicTpust
Mexanu3ma. JlaboparopHas pabota
«M3mepenue KI1/] HaKITOHHOM MJIIOCKOCTH

0.5

61

Pemrenne 3agau mo teme "Pabora,
MomHocTh, KITJT"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunyeckas sHeprus. Kunernueckas u
NOTEHLIMAJIbHAS DHEPTUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIIbHOE OIPECIICHHE
W3MEHEHUSI KHHETHYECKOU U
MOTEHIIMAIbHON YHEPTHH MPU CKAThIBAHUU
TeJa 10 HAKJIOHHOMW TJI0CKOCTH"

65

KonrponsHas pabora no reme «Pabora u
MOILIHOCTb. DHEPTHUS»

66

PesepBuelit ypok. Pabota ¢ TekcTamu 1o
TeMme "MexaHndecKkoe ABIkeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

67

Pesepaublii ypok. Pabora ¢ Tekctamu mo
teMe "JlaBieHue TBEPABIX TeN, )KUAKOCTEH U
razoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHslit ypok. Paborta ¢ Tekctamu mo
teMe "Pabora. MoutHocTh. JHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KVIACC

Ne Tema ypoka KoJsmyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero Kontpoabubie | IlpakTnyeckue | 00pa3soBaTejibHbIE
padoThbI padoThbI pecypcbl
1 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- 1 bubmumoreka [IOK
KMHETHYECKOM TCOPHH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
TIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPIOTO, )KUJIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIISCTBA https://m.edsoo.ru/ff0a540e
4 OOBsicHEHHE CBOWCTB TBEPIOTO, KHUIKOTO H 1
ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KHHETUYECKON Teopuu
5) Kpucrannnueckue u amopdHsie Tena 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. 1 bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxaTue 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsi3b TEMITEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS YAaCTHIL
9 Baytpennss sueprusi. CriocoObl ”3BMEHEHUS 1 bubnmuorexa [JOK
BHYTpPEHHEN SHEPTruu https://m.edsoo.ru/ff0a5c60
10 Bunae! rerionepenaun 1 bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[IpakTnyeckoe 1 1 bubnuoreka [IOK
HCIIOJIh30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB https://m.edsoo.ru/ff0a65c0
U MaTepUaJIOB B IIEJsIX SHEprocoepexenus"”
12 KommaectBo TemnoTel. Y aenpHast 1 bu6mmorexa [IOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIJIOBOTO OaaHca. 1 bubmuorexa [JOK

TemnmooOMeH 1 TEMI0BOE paBHOBECUE

https://m.edsoo.ru/ff0a7088
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14 JIaGoparopnas pabota "HccnenoBanue bubmmoreka [IOK
SIBJICHHSI TEIUTOOOMEHA TIPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit Boabl"
15 Pacuer xonuyecTBa TEIIOTHI,
HE00XOAMMOTO JJIsi HarpeBaHus Teja u
BBIJICJISIEMOTO UM TP OXJIKICHUU
16 Jlaboparophas pabota "Onpenenenue bubnmoreka [JOK
yI€JIbHON TEIIOEMKOCTH BemecTna" https://m.edsoo.ru/ff0aébb0
17 OHeprus TommBa. Y iejabHasi TerioTa bubnnorexa [JOK
CrOpaHHsI https://m.edsoo.ru/ff0a7b5a
18 [1naBnenue u oTBEepAECBaHNE bubnnorexa [HJOK
KPUCTAILIMYECKHUX TEJI. Y IeJbHas TEeIIoTa https://m.edsoo.ru/ff0a71d?2
TUTABJICHUS
19 JlaboparopHas padota "Omnpenenenue bubnmnoreka [JOK
yI€JbHOMN TEIUIOTHI TUIABJICHHU Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue U KOHACHCAITHSL. bubmmorexa [IOK
Hcmapenue https://m.edsoo.ru/ff0a740c
21 Kunienne. VY nenpHas temiora bu6mmorexa [IOK
napooOpa3oBaHusI U KOHJICHCAIIUH. https://m.edsoo.ru/ff0a786¢
3aBHCHMOCTh TEMIIEPATYPhI KATICHHS OT
aTMOC(EpPHOTO JABJICHHS
22 Brnaxxnocts Bo3myxa. JlabopaTopras padora bubmmorexa [IOK
"OnpezeneHrne OTHOCUTEIBHOM BIaXKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
23 Perrenue 3aau Ha onpe/esieHHe BIaKHOCTH
BO3TyXa
24 [TpuHIHIB paOOTHI TETIJIOBBIX JBUTATENEH.
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHMsI
25 KIIJI rerutoBoro aBuraresns. TeraoBbie bubnmuotexa [JOK
JIBUTATEJIH U 3alllUTa OKpY>Katomei cpepl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MIPEBPAIICHHS YHEPTUN
B TEIUIOBBIX IMpOIleccax
27 [TonroToBka K KOHTPOJIBHON pabOTE 110 bubnuorexa [IOK



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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teMe "Termnosnie aBiaeHus. U3Menenue
arperaTHbIX COCTOSIHHMM BelecTna'

https://m.edsoo.ru/ff0a83f2

28 KonrtponsHas pabora o teme "Temniossie bubmumoreka [IOK
sBlicHHs. VI3MeHEeHMe arperaTHbIX https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BeliecTBa"

29 Dnekrpusanus Ten. /[Ba pona
ANEKTPUUICCKUX 3aPSI0B

30 Ypoxk-uccienoBanue "DaeKTpu3amus Tei 1
UHAYKIMENW U IPU CONPUKOCHOBEHHUH"

31 BzaumopeiicTBre 3apssKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kyiona https://m.edsoo.ru/ff0a87e4

32 Dnektpuueckoe nose. HanpsixeHHOCTh bubnnoreka [JOK
AJIEKTpHYECKOro moJjsi. [IpuHImn https://m.edsoo.ru/ff0a8ala
CYIEPITO3UIIMH JICKTPUYCSCKHX TOJICH

33 Hocurenu 3nekTpudeckux 3apsios.

DOneMeHTapHbIN 3apsa. CTpoeHue aroma

34 [IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHHS DJICKTPUUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha npMEHEHUE CBOMCTB bu6nmoreka [JOK
JIEKTPHUYECKUX 3aPsIJIOB https://m.edsoo.ru/ff0a90cc

36 DNEKTPUUECKUN TOK, YCIIOBUS €70 bubnuoreka [IOK
cymiectBoBanus. McTouHukn https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKa

37 JIeficTBUS STIEKTPUIECKOTO TOKA bubnuotexa [JOK

https://m.edsoo.ru/ff0a96b2

38 Ypoxk-uccienoranue "JleiicTBre 1
ANEKTPUYECKOTO OISl HA TPOBOAHHUKY H
JUAJIEKTPUKH"

39 DNEeKTpUYECKUM TOK B MeTaJlIax, bu6mmoreka [JOK
KHKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas 1enb U €€ COCTaBHBIC YaCTH

41 Cuna Toka. JlaboparopHas pabota 0.5 bu6mmoreka [IOK
"H3MepeHune u peryJanpoBaHue CUIIbl TOKa" https://m.edsoo.ru/ff0a8bd6

42 DneKkTpuyeckoe HanpshkeHue. BonbTMmerp. 0.5 bubmuorexa [JOK
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JIaboparopHas pabora "M3mepenue u
peryJMpoBaHue HanpsHKeHUs"

https://m.edsoo.ru/ff0a9e14

43 ConpoTHuBiIeHHE TPOBOAHMUKA. Y ICITBHOE bubmmoreka [JOK
COITPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JIaboparopHast paboTa "3aBHCUMOCTh bubnmoreka [JOK
AIIEKTPHYECKOTO COMPOTUBIICHUS https://m.edsoo.ru/ff0aa738
MIPOBOJIHUKA OT €r0 JJIUHbI, IJIOIIA1
MOTIEPEYHOT0 CCUSHHMsI M MaTepuaa”
45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSDKCHHUS. bubnuorexa [JOK
3akon OMa /I yJacTKa Ienu https://m.edsoo.ru/ff0aad4a
46 JlaboparopHas pabota "Hccrnenoanne bubmmoreka [JOK
3aBUCHMOCTH CHJIbI TOKA, HAYIIETO Yepes3 https://m.edsoo.ru/ff0aa04e
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaJLIETBHOE
COCJIMHEHUSI IPOBOIHUKOB
48 JIaGoparopHas pabota "IIpoBepka npaBuia bubnuoreka [IOK
CIIOYKECHUS HaNPSDKEHUH IpU https://m.edsoo.ru/ff0aaa58
MOCJICIOBATEIBHOM COCIUHEHHUH JBYX
pe3uctopos”
49 JIaGoparophas pabota "IIpoBepka npaBuia bubnuoreka [IOK
JUISL CUJTBI TOKA TIPH MapaijieTIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
50 Pemenue 3amau Ha npumeHenue 3akona Oma bubnmuorexa [JOK
JUISL Pa3JIMYHOTO COSAMHEHUS TPOBOJHHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnmuotexa [JOK
3akon [xoyns-Jlenna https://m.edsoo.ru/ff0abl124
52 JlabopaTtopHas pabota "OnpeneneHue bubnmuotexa [JOK
paboThI U MOIITHOCTH AJIEKTPUIECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTpUYECKHE MMM U MTOTpeOuTenn bubnmuotexa [JOK
ANEeKTpUYEeCcKoii SHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
94 [ToaroroBka K KOHTPOJILHOU paboTE MO bubnmoreka [JOK

Teme "DJIEeKTPUUECKUE 3aps/ibl. 3apsyKeHHbIE

https://m.edsoo.ru/ff0abd2c
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TeJIa U UX B3aumoaeucTBus. I1ocToSHHbBIN
AJIEKTPUYECKUM TOK"

55 KonTponbHas pabota mo Teme bubmmoreka [JOK
"DaeKTpUYECKHE 3apsiIbl. 3apsHKCHHBIC Tea https://m.edsoo.ru/ff0abea8
1 UX B3aumoeuncTBus. [locTtossHHbII
AJIEKTPUYECKUM TOK"

56 ITocTossHHBIC MArHUTHI, UX B3aNMOJICHCTBHC

57 VYpok-uccnenosanue "M3yyenue nonen 1 bubnuorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnuTtHoe noje. MaruutHoe nosie 3eMian bubnuorexa [JOK
U €ro 3HaYeHUeE JUIS )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba

59 OmneIiT OpcTena. MarHuTHoe 1moje bubnuorexa [JOK
AIIEKTPUYECKOr0 TOKa MarHuTHOE 1moJie https://m.edsoo.ru/ff0ac1d2
KATYIIKU C TOKOM

60 [IpuMeHeHue 37IeKTPOMarHuTOB B TEXHUKE. 0.5 bubnuorexa [JOK
JIaGoparopHas pabota "M3yueHue AeCTBUSL https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI Ha MPOBOJIHUK C TOKOM"

61 DNeKTPOABUTATENh ITOCTOSTHHOTO TOKA. bubnnorexa [JOK
Hcnonp30BaHue AIIEKTPOIBUTATEICH B https://m.edsoo.ru/ff0ac86¢c
TEXHUYECKHUX YCTPOHUCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabota
"KoHcTpynpoBaHue U u3ydeHue paboThl
9JeKTpoiBUraTens'

62 OmnbiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykuud. [Ipasumo Jlenna

63 OnexTporerepatop. CriocoOb! MoTyYeHUS
AJIEKTPUYECKOW SHEPTUHU. DIIEKTPOCTAHIIHHI
Ha BO300HOBIISIEMBIX HCTOUHUKAX DHEPTHH

64 [ToaroroBka Kk KOHTPOJIBHOU padoTe MO
TeMe "DIIEKTPUYECKHE U MarHUTHBIE
SIBJICHUS "

65 KonTponbHas pabota mo Teme bubnmoreka [JOK
"DICKTpUYECKHE U MATHUTHBIC SIBJICHUs" https://m.edsoo.ru/ff0acb14

66 PesepBHeIit ypok. Pabora ¢ TekcTamu 1o bubnmoreka [JOK
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teme "TemnoBbie aBiaeHus"

https://m.edsoo.ru/ff0acc5e

67 PeseprHbIil ypok. Pabota ¢ TekcTamu mo 1 bubmuorexa [JOK
teme "[10CTOSTHHBIH AIISKTPUUECKHiA TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. Pabota ¢ TekcTamu mo 1
teMe "MaruutHbie siBJIeHUs"
OBILEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME
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9 KVIACC

Ne Tema ypoka KoJsinuecTBO 4acoB JJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero | KoHTpoJibHBbIE IpakTuy. | o0pa3oBaTe/bHbIe pecypchl
padoThbI padoThI
1 Mexanuueckoe qBrKeHHe. MaTepuanbHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOTO JIBH)KCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpSAMONTMHENHOE IBUKEHUE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomMepHOE NPSAMOJIMHENHOE IBUKEHHUE. 1
CpenHsisi 1 MTHOBEHHAsl CKOPOCTh
5) [IpsamosinHEHOE PAaBHOYCKOPEHHOE JIBUKEHHUE. 1 bubnuorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTB MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
7 JIaGoparopHas padota "OnpeneneHue yCKOpeHUs 1 1 bubnnorexa [JOK
TeJla MIPH PaBHOYCKOPEHHOM JIBIKEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"
8 CBoboaHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE ABMXKEHUE 110 OKPYKHOCTH. [lepuon 1 bu6nuorexa [IOK
W yactorta oOpamieHus. JInHeitHas u yriioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 Ilepssiii 3akoH HptoToHa. BekTop cuiibl 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. PaBHOAEHCTBY IO 1 bubnuorexa [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Hetotona. Cyneprio3unus cui 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB 1 bu6mmoreka [JOK
HeloToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0aeca2
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16

Pemenue 3anay no teme «Cuiia ynpyroctu»

17 JIaGoparophas pabota «OnpeneneHne 5KecTKOCTH bubmmorexa [IOK
Py KHHBD https://m.edsoo.ru/ff0aee28
18 Cuiia TpeHust bubnmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuina TpeHus» bubmmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JIaboparopHast pabota "Onpenernenue bubmmoreka [JOK
KO3 GHUIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HeroToHa. Crita bu6mmoreka [IOK
ynpyroctd. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
22 Cuuta TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHHSL. bubmmorexa LIOK
Y ckopeHue CBOOOIHOrO MaJIeHHs https://m.edsoo.ru/ff0af044
23 Ypok-koHpepenus "JIBimkeHne Ten BOKpYyT
rpaBUTalinoHHOro 1eHTpa (ConHevHas cuctema).
lManmakTukn"
24 Pemenne 3agau mo teme "Cuia TSOKECTH U 3aKOH bu6mmorexa [IOK
BCEMUPHOTO TArOTeHHS" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMuueckas ckopocTs. HeBecoMocTs 1 bubnuorexka [JOK
neperpy3ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuanbHON TOUKU. AOCOITIOTHO bubnnorexa [JOK
TBEPIOE Teno. PaBHOBecHe TBEPAOTO TEja ¢ https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPALLEHHUS
27 MowmeHT cunsbl. LleHTp TsxecTn
28 Pemenue 3anau no teme "MomeHT cuibl. LleHTp bubnnoreka [JOK
TsokecTn"” https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TEMe bubnnoreka [JOK
"MexaHn4yecKoe ABIKeHNE. B3anMoaencTaue https://m.edsoo.ru/ff0b0408
Ten"
30 KonrponsHas padora no reme "MexaHnueckoe bubnuorexa [IOK
nBxenue. Bzanmoneiicteue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbse Tena. Umnynsc cuiibl. 3aKoH bubnuorexa [IOK

COXpAaHEHUS UMIYJIbCA. Y IPYTrO€ U HEYNPYroe
B3aUMOJICVICTBUE

https://m.edsoo.ru/ff0b07fa
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32

Pemenue 3ana4 no teme "3aKOH COXpaHEHUS
uMnyJibca'

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢

33 Ypok-koH(pepeHnus "PeakTuBHOE IBIKEHUE B
MPUPOJAE U TEXHUKE"
34 Mexannueckasi paboTa U MOIIHOCTb bubnmoreka [JOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuIIbI TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnmoreka [JOK
TPEHHUS https://m.edsoo.ru/ff0b0db8
36 JIaboparopHast pabora «Onpenenenue paboTh
CHJIBI TPEHUS TIPU PABHOMEPHOM JIBHKEHUU Tella
110 TOPU30HTAJILHOW TOBEPXHOCTH
37 Cs3b sHepruu u padotsl. [loTeHmanpHas
SHEprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM bubnuotexa [JOK
SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
40 JlabopaTtopHas pabota «3y4ueHue 3akoHa bubnuorexa [JOK
COXpaHEHHsI YHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebartenbHOe IBUKEHUE U €T0 XapaKTEPUCTUKU bubnuorexa [JOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konedaHus. BeiHyX/1eHHbIE bubnnorexa [JOK
Kosiebanus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuil 1 Npy>KUHHBIM MASITHUKH
44 VYpok-ucciaenoBanue «3aBUCUMOCTh TIEproa bubnuorexa [IOK
KOJICOAHHIA OT )KECTKOCTHU TMPYKUHBI U MACCHI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue sHeprun Npyu MEXaHUYECKUX
KoJe0aHusIX
46 JlabGopaTtopHas padbota «OrmnpeaeneHne 4acToThl U bubmuorexa [JOK
nepuoJia KoJebaHuil MPyKMHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
47 JIaGoparopHas padota «IIpoBepka He3aBUCUMOCTH bubnnoreka [JOK
nepuoza KojiebaHui rpy3a, MOJBEIICHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl IPy3a»
48 Mexanundeckue BOIHbI. CBOWCTBA MEXaHUUECKUX bubmuoreka [JOK
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BOJIH. HpOI[OJIBHBIG 1 IONCPCUHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

49 Ypok-koH(pepeHius "MexaHn4ecKue BOJHBI B
TBEpAOM Tene. CelicMuuecKkue BOJIHbI"

50 3Byk. PactipocTpanenue u oTpakeHHe 3ByKa

51 Ypok-uccrnenosanue "HabmroaeHue 3aBUCIMOCTH
BBICOTHI 3BYKa OT 4acTOTh!"

52 I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKHI
pPE30HAHC

53 Ypok-koHpepeHus "YnbpTpa3Byk U HHPpPa3BYyK B bubnunoreka [JOK
PUPOJIC M TEXHUKE" https://m.edsoo.ru/ff0b23ca

54 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME bubnuotexa [JOK
"3aKoHBI COXpaHeHHs. MeXaHU4YeCKHe KOJIeOaHus https://m.edsoo.ru/ff0b25f0
Y BOJIHBI"

55 KonTponbHas pabota no Teme "3aKOHbI
COXpaHeHHUs. MexaHn4YecKue KoJIeOaHusI ¥ BOJHBI"

56 DNEKTPOMarHuTHOE IoJIe. DIEKTPOMAarHUTHbBIE bu6nuorexa [IOK
BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH

58 VYpoxk-koHpepenuus "[lkana 3meKTpOMarHUTHBIX bub6nuorexa [IOK
BOJH. MCcrionb30BaHUe AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffO0b2fe6
TSI COTOBOM CBSA3HU'"

59 VYpok-uccnenosanue "M3yuenue cBONCTB bubnuorexa [JOK
AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBIO https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa"

60 Pemenwue 3a1a4 Ha onpe/ieIIeHHE YacTOTHl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DnekTpoMarauTHas mpupoza ceera. CKOpocTh bubmuorexa [JOK
cBeTa. BoaHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0

62 Wcrtounuku ceera. [Ipsmonuneiinoe bubnnorexa [JOK
pacripocTpaHeHue cBeta. 3atMenus CosHIa u https://m.edsoo.ru/ff0b3658
JlyHbI

63 3akoH oTpakeHHs cBeTa. 3epkana. Pemenue 3amau bubnmoreka [JOK
Ha MPUMEHEHHUE 3aKOHA OTPAKEHHUS CBETA https://m.edsoo.ru/ff0b38c4

64 [Ipenominenue cBera. 3aKOH PEIOMIICHUS CBETA bubnmoreka [JOK
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https://m.edsoo.ru/ffOb3aea

65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubmuoreka [JOK
Hcronp30BaHuE MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c5c
OTpPaXKEHUS B ONTHYECKHUX CBETOBOAAX

66 JlaboparopHas padota "HccrnenoBanne
3aBUCHMOCTH YTIJIa IPEIOMIICHUSI CBETOBOI'O JIy4a
OT yIJIa MaJIeHUs Ha rpaHuiie "Bo3ayx-cTexno""

67 Ypok-koHpepennus "Vcrnoab30BaHuE MOTHOTO
BHYTPEHHETO OTPAYKEHHSI: CBETOBO/IBI,

ONTUKOBOJIOKOHHASI CBSI3b"

68 Jlunzel. OnTHYECKask CUjia JIMH3BI bubnuotexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne N300paKeHMUI B TMH3AX bubnmoreka [JOK

https://m.edsoo.ru/ff0b444a

70 JlaboparopHas padota "Onpenenenue HOKyCHOTO bubnnoreka [JOK
PacCTOSIHUS U ONTHYECKON CHITBI COOMPAOIIEH https://m.edsoo.ru/ff0b4206
JIMH3BI"

71 VYpok-koHpepenuus "OnTuueckre TMH30BbIE bubnnorexa [JOK
npudopsr” https://m.edsoo.ru/ffOc0a7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnuorexa [JOK

https://m.edsoo.ru/ff0b4684

73 VYpok-konpepennus "Jledextsl 3penus. Kak
COXPAHHUTB 3peHue"

74 Paznoxxenue 6enoro csera B cuekTp. OMNbITHI bubnnoreka [JOK
Hrrotona. CrnoxeHne CrieKTpaibHbIX [[BETOB. https://m.edsoo.ru/ffOc0f4c
Jucnepcus ceera

75 JlaGopatopnas padota "OnBITH IO PA3TOKEHHIO bubnuorexa [IOK
0€eJ10ro CBEeTa B CIIEKTP M BOCIIPUATHIO IIBETA https://m.edsoo.ru/ff0c0e2a
MPEIMETOB MPHU UX HAOJIOICHUH Yepe3 IIBETOBbIC
buabTpe!"

76 VYpok-nipakTukyM "BoJHOBBIE CBOICTBA CBETA:
nucnepcusi, naTepdepennus u nudpaxus”

77 OmnbiTel Pe3epdopaa u muranerapHass MOJENb bubnuoreka [JOK

aToMa

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

78

[Tocrynatel bopa. Monens atoma bopa

79 Hcnyckanue U MOrjouneHe cBeTa aTOMOM. bubmmorexa [IOK
KBanTsl. JInHeiiuaThie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HaOroieHne CriekTpoB bubnmoreka [JOK
ucIycKaHus" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUILI bubmuoreka [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro siapa. Hykiionnas moaens bubmmorexa [IOK
https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHbIe peBpanieHus. M3zoroms bubnuotexa [JOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau mo teme: "PagnoakTUBHEIE bu6mmoreka [JOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon monypacmnana
86 Ypok-koHpepeHnus "PaguoakTuBHbIE U3ITYUYSHUS bubnnoreka [JOK
B IIPUPO/IC, METUIIMHE, TEXHHUKE" https://m.edsoo0.ru/ff0c2126
87 SnepHbie peakiuy. 3aKOHbI COXpaHEHUS bubnunoreka [JOK
3apsiIOBOTO U MaCCOBOT'O YHCEIT https://m.edsoo.ru/ff0c1c58
88 OHeprus cBA3M aTOMHBIX sziep. CBsA3b Maccel U bub6nuorexa [IOK
JHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ampau no reme "Anepusie peakuun”
90 Peakuuu cunrtesa u nenenusd saep. ctounnku bubnuorexa [JOK
sHeprun CoJtHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 VYpok-koHpepennus "AnepHas sHepreTrka.
JlelicTBUs paiOaKTUBHBIX U3JIyUYCHUN HA KUBbBIC
OpraHu3Mbl"
92 [TonroroBka K KOHTPOJIBHOU pabOTE 1O TeEMe bubnuorexa [IOK
"DICKTPOMArHUTHOE T0JIC. DJIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0c223e
BoJIHBL. KBaHTOBBIC siBIeHUs"
93 KonTtpomnsHast pabora o Teme
"EeKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHbIE
BOJIHBI. KBaHTOBBIE SIBIEHUS"
94 [ToBTOpenue, 0606menue. Jlaboparopasie paboThI bubnmoreka [JOK

1o Kypcy "B3aumoneiictaue tea"

https://m.edsoo.ru/ff0c245a
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95 [ToBTOpeHue, 0600meHNe. Pemenne pacyeTHbIX U 1 bubnmoreka [JOK
KaueCTBEHHBIX 3a/1a4 1o TeMe "TersoBbie https://m.edsoo.ru/ff0c2572
npoiiecch”

96 [ToBTOpeHuEe, 0000IeHNE. Penenue pacueTHbIX U 1 bubmuoreka [JOK
KayecTBEHHBIX 3a1a4 1o teme "KIIJ] TermioBbix https://m.edsoo.ru/ff0c2a22
nsuraresieii"

97 [ToBTrOopenue, o6o0menue. Penienne pacueTHbIX U 1 bubmuoreka [IOK
KauecTBEHHBIX 3a1a4 1o teme "KITJ] https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTaHOBOK"

98 [ToBTOpenue, o606menue. JJaboparopusie paboThI 1 1 bubnnoreka [JOK
1o Kypcy "CBeToBbie siBlicHHS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu 1o 1 bu6mmoreka [JOK
Teme "3aKOHbI COXpaHCHHUsI B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a

100 IToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o 1 bu6mmoreka [JOK
teme "Kosiebanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06061menune. Pabora ¢ Tekctamu no 1 bubnuorexa [JOK
teMe "CBeToBble SIBJICHHS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0600menue. PaboTa ¢ TekcTamu 1mo 1
teme "KBaHTOBas U siiepHas ¢puzuka'

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIHIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJBHBIE YYEGHBIE MATEPUAJIBI IJI1 YYEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O01mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«M3naTenscTBO «DK3aMeH»

» ®usuka, 8 knacc/ [epeimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiectBo «M3aarenscTBo «IIpocBemienmer»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'ytauk E.M., O01ecTBoO ¢ orpaHuYeHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmectBo «M3narensctBo «lIpocsemienne»
METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

7 KIIACC

1.Paboyas mporpamma.

2. IlporpaMMbl OCHOBHOTO 00111eT0 00pazoBaHus. Pu3uka. 7 — 9 Kiaccel
(aBToper: A.B.Ileppimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nmporpamma o ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BHIOPAHHBIM yUEOHUKOM:

4. Ilepoimkun A.B. ®usuka. 7 kinacc. YueOHUK 11151 0011e00pa30BaTeIbHBIX YUPEKICHUN .
M.:[Ipoda. 2011

5. Jlykamuk B.U. COopHUK BOmpocoB u 3aa4 1o gusuke. 7-9 xi1. — M.: [IpocBenienue,
2010. -192c.

8 KIIACC

1. Pabouas nporpamma. @usnka. 7 — 9xiacchl: yueOHO-METOANUECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpamMMbl ocHOBHOTO 00111er0 00pazoBanus. Puznka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. ['yTHUK).

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

BbIOpPaHHBIM YYEOHUKOM:

4. Ilepoimkun A.B. ®usuka. 7 kinacc. YueOHUK 1151 0011e00pa30BaTeIbHBIX YUPEKICHUN .
M.:[poda. 2011

5. Jlykamuk B.1. CoopHuk Borpocos u 3aaad 1o ¢usuke. 7-9 ki. — M.: [Ipocsemienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE PAOOTHI. —
5-e m3manme,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. JJabopatopHsie paboTsl. KoHTponbHBIE 3a1aHus. —
Caparos:Jluueit, 2014.

8. «KonTponpHO-m3MepuTensHble Matepuansl. Pusuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3 . nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeoHo-Meroandeckoe mocoone/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. ITeprrimkun @uzuka-8xi 2017 M. JIpoda

11.H.B. ®unonoBuy Meroauueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTPOJIbHBIE paboThI-§ kinacc 2017 M.
HApoda

13.B.B. lllaxmaToBa ,O.P. llledep Jnarnoctudeckue pabotsl -8 kiacc 2016 M. IIpoda

14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Coopuuk Bonpocos u 3agau 2015 M.

Apoda

9 KJIIACC

1. Pabouas nporpamma. dusuka. 7 — 9kaccel: yueOHO-METOAMIECKOTO TTOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpamMmmbl ocHOBHOTO 00111eTO 0Opa3zoBanus. dusmka. 7 — 9 Kiaccel



(aBTOopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma mo ¢pusuke. 7 knacce/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAaHHBIM YYEOHUKOM:

4. Ileppimkun A.B. ®usuka. 7 kinacc. YueOHUK 11 0011e00pa3oBaTeIbHBIX YUPEKICHUN .
M.:JIpoda. 2011

5. Jlykamuk B.1. CoopHuK BorpocoB u 3aaa4 1o ¢usuke. 7-9 ki. — M.: [Ipocsemienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE M KOHTPOJIbHBIE PAOOTHI. —
5-e uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie paboTbl. KOHTpOIBHBIE 3a1aHUS. —
Caparos:Jluneit, 2014.

8. «KonTpoapHo-m3MepuTenbHbie MaTepuaibl. dusnka. 7 kimacce/Coct. H.U. 3opun. — 2-¢
u3 . nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yuebHo-MeToandeckoe nmocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:
KonTponbHble 1 caMocTosATeNbHBIE padoThI MO (u3uke. 9 Kinace: kK yueOHuky A.B.
[Nepeimknna, E.M. I'yrank «®@usuka 9 knace» / O.U. I'pomuesa. — M.: M3garenscTBo
«Dx3amen», 2014.

Tectsl no ¢usuke. 9 knacc: k yueOHuky A.B. Ileppiikuna, E.M. I'ytHuk «®Pu3uka

9 kmace» / O.H. I'pomrieBa. — M.: M3natenbcTBO «OK3amen», 2010.

®wusuka. 9 kiacc. Tematndeckue TeCTOBBIE 3a1aHus Tt moaroToBku kK ['MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Mupoukuna. — fpocnasnb: OOO «Axkanemus pazButus», 2014.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

7 KIIACC

bubnnoreka — Bc€ o npeamery «Pusuka». — Pexxum noctyna: http:// www.proshkolu.ru
2. BuneoomnsIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komnekius tupoBeIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum goctyna:
http://school- collection.edu.ru

4. luTepecHble MaTepHalibl K ypokaMm (U3UKU MO TeMaM; TECTHI 0 TeMaM; HarJsIHbIE
nocobust K ypokam. — Peskum moctyna: http://class-fizika.narod.ru

5. lludpossie obpazoBarenbHble pecypesl. — Pexxum goctyna: http:// www.openclass.ru
6. DneKTpoHHbIE YyueOHUKH 110 ¢usnke. — Pexxum noctyna: http://www.fizika.ru

8 KITACC

1. bubnuoteka — Bcé mo npeamery «dusuka». — Pexxum noctyma: http:// www.proshkolu.ru
2. BuneoomnsiTsl Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru

3. Equnas komiexius nudpoBbix 00pa3oBaTebHBIX pecypcoB. — Pexxum moctyma:
http://school- collection.edu.ru

4. aTepecHble MaTepHalTbl K ypOoKaM (PH3HUKH 11O TeMaMm; TECTHI 110 TeMaM; HaTJIsTHbIe
nocobust K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. udposrie oOpazoBarenbHbIe pecypchl. — Pexkum moctyna: http://www.openclass.ru

6. DneKkTpoHHbIEe YueOHUKY 10 pusmke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

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

2. Enunas xomnekuust iU poBhIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum noctyma:
http://school- collection.edu.ru

3. lHTepecHbIe MaTepHuaibl K ypokaM (PU3HUKH MO TeMaM; TECTHI IO TEMaM; HaTJISTHbIE
nocobust K ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

4. lludpossie 0OpazoBaTebHBIC pecypchl. — PexxuMm noctyma: http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKHY 1o (usuke. — Pexum moctyna: http://www.fizika.ru
6./Iucrannmonnas 1mkoja Ne368 http://moodle.dist-368.ru/ OtkpsiThiii Kiaace. CeTeBoe
oOpazoBarensHOe cooOIecTBo. http://www.openclass.ru/node/109715

7. Enunas kosiekuus u@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.



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

8. denepanbHBIN IIEHTP HHPOPMAITMOHHO-00pPa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 cenTs10ps» marepuansl o ¢pusuke. http://archive.1september.ru/fiz
11. Auumanmu pusnuecknx o0bekToB. http://physics.nad.ru/

12. Kusas ¢usuka: odyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/



