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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJeHA Ha
OCHOBE TIOJIOXKEHUI W TpeOOBaHW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmebl, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIenmw TmpernojaBaHds y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanue  mporpaMMmbl 1Mo (U3MKE  HampaBieHO  HAa  (OPMHPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYyYarOIIMXCS W OpPraHW3alMI0 W3Yy4eHHUs (QHU3UKU Ha
JeATebHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEIAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHMUs.
[Iporpamma no ¢usmuke ycTaHaBiIMBaeT paclpeielieHne y4eOHOTro maTepuana Mo rojaam
o0ydyeHust (1o Kiaccam), TpeajaracT MPUMEPHYIO TMOCIEAOBATEIBbHOCTh HW3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE pa3BUTHUsI MPEIMETHOTO COJIep>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JaHUH paboyeil MporpaMMsbl 0 y4eOHOMY MPEAMETY.
Ou3urKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJIEHUH, W3ydyaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil U pusnueckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, MpeaocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTY4YeHUs JOCTOBEPHBIX 3HAHUI O MUPE.
OnnHa W3 raaBHBIX 3a/a4 (U3MUECKOTO 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢u3uku Ha 0a30BOM YpOBHE MPENIoyiaracT OBJAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAyYHYIO0 FPAMOTHOCTbD:
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJb30BaTh HAy4HbIC JOKAa3aTesIbCTBA IS
MOJIy4E€HHS BBIBOJOB.
Henn wu3yueHuss ¢GuU3MKKM Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs OMPEICIICHBI B
Konuenuu npenogaBanus ydyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OpPraHU3aIMsaX
Poccuiickoit ®enepanuu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenreM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).
Heaun n3yyeHus Gpu3nKu:
e npuoOpeTeHHEe HHTEpeca U CTpeMIIeHUs OOydalolMXcs K HaydYHOMY HW3YYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAydHOM METOJie TO3HaHUA © (OPMHUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUS] OCHOB CTPOCHMS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaTIbLHON
JEeATeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JaJIbHEHIIEMY O0YYEeHHUIO B 3TOM
HaIpaBJICHUU.

JlocTibKkeHHe STHX IeJie mporpamMmbl 1Mo (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00CCIIEUNBACTCS PEIICHUEM CIISAYIONIUX 3a4a4:

e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3HUYECKHE SIBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

® OCBOGHHE METOJIOB pEIICHHs NPOCTEHININX pacuYETHBIX 3a7ad C HCHOJIb30BAHHEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® Dpa3BUTHE YMEHUH HAOMIOAATh TPUPOAHBIC SIBICHUS W  BBITIOJHATH  OTBITHI,
nabopaTopHble pabOTHl M OKCIIEPUMEHTAIBHBIC HMCCIENOBAaHHUS C HCIOJH30BAHUEM
M3MEPHUTEIBHBIX PUOOPOB;

e ocBOeHHE MPHUEMOB pabOTH ¢ WH(pOpMAIMer (HU3NIECKOTO COAEpIKaHUs, BKIFOUAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (H3UKH, aHAIA3 W KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO cO cepamu MpoheCcCUOHATHHON AEATEIHHOCTH, CBI3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKECHHUAX (PU3HMUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o (Gpusuke nepedeHs 1ab0paTOPHBIX padOT U ONBITOB HOCHT
PEKOMEHIATENBHBIN XapakTep, YYUTeNb JelaeT BhIOOp MPOBENCHHS JTa00OpPATOPHBIX paboT H
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONINXCsl, CITUCKA YKCTIEPUMEHTAIBHBIX
3aJJaHHl, TIpeJIaraeMbIX B paMKax OCHOBHOTO IrOCYJJapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.



COJEP/KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®dusuka — Hayka o npupoje. SABnenus npuponasl. PU3NMUECKUE SBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenwuuH. Puszndeckue npUOOPHI.
[TorpemHoCcTh M3MEpEeHNA. MeXayHapoIHAsI CUCTEMA €IMHMULI.

Kak ¢u3uka m qpyrue ecTecTBEHHBIE HayKH H3y4aroT mpupoay. EcTecTBeHHO-HAydHBIN
METOJl TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKAa HAyyHOTO BONPOCA, BBIABM)KEHHWE THIIOTES,

OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBbsACHeHHE HalmogaeMoro siBiueHus. Omnucanue
(hbMBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®usnueckue npudOPHl U MpoIeaypa MPSAMBIX U3MEPEHUN aHAJIOrOBBIM U HU(PPOBHIM
prudopoM.

Jlabopamopnuie pabomul u onvimel.
1. Ompenenenue LEHbI IEIEHUS IIKaIbl K3MEPUTEIHLHOTO MpHodopa.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5.

W3mepenue temmeparypbl MpH MOMOLIM JKUAKOCTHOTO TEpPMOMETpa U JaT4yuKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bl: NAIbHOCTh MOJIETA IIApHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM OOJIbIIIEe BHICOTA MyCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BelecTBA: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. OMBITHL, I0Ka3bIBAIOLINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTul BemiecTBa. CBSI3b CKOPOCTHU JBMIKEHHUS YacTHIl C TEMIIEpaTypoil.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, JKHAKOCTEH U  TBEPABIX
(kpucTamuinueckux) Ted. B3auMocBsI3p MexAy CBONCTBAMHU BELIECTB B Pa3HBIX arperatHbIX

COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUM
BOJIEL

Hemoncmpayuu.
1. HaOmoneHne GpOyHOBCKOTO JBMKEHHUSL.
2. HaGmonenue nuddys3uu.

3. Ha6n}oz[eHHe HBHCHHﬁ, 06T>}ICH$II-OIJ_II/IXC}I IMPUTAKCHHUEM HJIM OTTAJIIKMBAHUEM YaCTUIL
BCIICCTBA.

Jlabopamopusie padomot u onvimel.
1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).
2. OmbITHI IO HAOIOJICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.
Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. PacuéT myTu U BpeMEHU JBUKECHHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBMXEHHUS Teld. Macca kak Mepa MHepTHocTu Tena. [lmoTHocTh BemiectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEMA BELIECTBA.

Cuna kak XapakTepucTuka B3aumojerctBus Ten. Cuna ymnpyroctd u 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBleHHE TAroTeHus U cuia Tsokectu. Cuia
TSOKECTH Ha Jpyrux miaHerax. Bec Ttema. HeBecomocTh. CnojkeHue cuil, HaIpaBJIEHHBIX I10
onHO# npsimoil. PaBHozelicTByromas cui. Cunia TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOSL.
Tpenue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHEHHE Macc MO B3aUMOJCHCTBHIO TEll.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJbXKEHHs Opycka WM IIapHKa MO0 HAKIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsHKeHHs (IedhopMaliuu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBiaeHust TBEPABIMHU TEIAMHU, KUIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamIMHBI. 3aBUCUMOCTH JABJICHUS KHUAKOCTU OT
ryounbl.  [wapocratmdeckuit  mapagokc. CooOmarommecs  cocynsl. [ 'mapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomnoukn 3emmn. OnbiT Toppuuennu. M3mepenne aTtmMocdepHOro AaBieHUs. 3aBUCUMOCTH
aTMOc(epHOro JaBJI€HHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopbr i u3MepeHUs
aTMOC(EepHOTO JIaBICHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tello. BeiTankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMyYecKUi mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHUIBI OT O0BEMa TOTPYKEHHOW 4YacTH Tella W
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE TEl B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CWIIBI, JCHCTBYIOIIEM Ha TEIO B
KUJKOCTH, OT MACCHI TEJA.

OnBbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI, AEUCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKM M OIpEACIIeHuEe €€
Irpy30II0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThle MeXaHW3MBI: pbIYar, OJOK, HAKIOHHAs IIOCKOCTh. [IpaBMiio paBHOBECHS

phluara.

[IpumeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprus. KuHeTmyeckas W mnoTeHUUalbHas »Heprus. [lpeBpaienue
OJTHOTO BHJa MEXAHUYECKOM SHEPTrUM B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie padomel u onvimot.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIACC

Pa3znen 6. TensioBblie IBJICHUS.

OCHOBHBIC MOJIOKECHHUS MOJ'IeKy.]'IHpHO'-KHHGTH‘IGCKOﬁ TCOPUHU CTPOCHUS BCUICCTBA. Macca
u pasMEpbl aTOMOB H MOJICKYIL. OHBITLI, IOATBCPIKAAOIIUEC OCHOBHBIC ITOJIOKCHUA
MOJIeKYJIHpHO—KI/IHeTI/I‘ICCKOI;'I TCOPHUHU.

Mogenu TBépI[OFO, KHUIKOTO U F83006p83HOFO COCTOSIHUHM BEIleCTBA. KpI/ICTaJ'IJ'II/I‘leCKI/IC )51
aMOp(l)HLIe tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[BIX TEJI Ha OCHOBE IOJIOKEHUI
MOJ'IeKy.]'IHpHO'—KHHeTquCKOﬁ TCOpHUH. CmaunBaHue u KalmnuJUIAPHBIC SBJICHUSA. TennoBoe
pacIupCHUC U CKaTUcC.

Temneparypa. CBsA3b TeMmepaTypsl CO CKOPOCTBIO TEIUIOBOTO JABM)KEHMSI YacCTHII.
Buytpennss sHeprus. CnocoObl W3MEHEHMs BHYTPEHHEW OSHepruM: Terionepenada |
coBepieHre padoTel. Buspl Temionepeaayn: TeIONpOBOAHOCTb, KOHBEKIIHS, H3TyUYeHHE.



KomuyectBo TemmoTel. YaenpHas TEIIOEMKOCTh BeIlecTBa. TermaooOMeH M TemIioBoe
paBHOBEeCHE. YpaBHEHHUE TeIUIOBOro OanaHca. IlnaBieHue M oTBepleBaHUE KPUCTAIIMYECKHX
BEIIECTB. YJenpHas TemioTa IuiaBieHus. [lapooOpa3zoBanume W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttermiota napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIEHHUS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnmner paboter TermmoBbix asurateneit KIIJ[ TemmoBoro asuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3meneHnue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WJIN OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

Lo ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnpITHI O BRIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.

[
N

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.
4. OrnpeneneHne NaBJICHUS BO3ayXa B OJJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0bémMa

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUECKON TpyOKe OT TeMIIepaTypshl.
7. HaOnronenue M3MeHEHMs BHYTPEHHEH SHEPIrMM Tejla B pe3ylibTaTe TeIulonepenay u
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM IpH TEMI00OMEHe C
HarpeTblM METaJUINYECKUM LIWINHAPOM.
10. Omnpenienenue yneabHOM TEMIOEMKOCTH BEIIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. J[Ba poja 3IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTB CHIJIBI B3aUMOJCWUCTBHS 3apSOKEHHBIX TEJI OT BEJIWYMHBI
3aps7I0B U PaCCTOSIHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro mnosis. [IpuHuun cyneprno3unun
NIEKTPUYECKUX I10JIEH (HAa KaUeCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS IJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUA OJEKTPUUYECKOro Toka. VMcTounukm
MOCTOSTHHOTO TOKa. JIeWCTBUSI 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuia Toka. OJnekrpudyeckoe HampspkeHue. ComnpoTHBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTUBIEHHE BellecTBa. 3akoH Oma 118 ydacTka LEMu.
[locnenoBarenpHOE U NapauIEIbHOE COEIMHEHUE TPOBOHUKOB.

Pabota 1 MoITHOCTD 3MEKTpHUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y OTpEeOUTENH IIEKTPpUUIECKO dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHblE MarHuThl. B3amMonelcTBME TOCTOSIHHBIX MAarHUTOB. MAarHWTHOE IOJIE.
MarnuTHoe noJie 3eMJIM U €ro 3HaYeHHE JJIs *Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe 1moJie
3JIEKTPUYECKOTO TOKa. [[puMeHeHune JIeKTPOMAarHuTOB B TEXHHUKE. JIeCTBME MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUTaTelb IOCTOSHHOrO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnektporeHepatop. CnocoObl TOMYy4YEHHUS DSJIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DIeKTpu3anus Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY M AMDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIepMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3us conpoTHUBIICHHIA.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
MMPOBOAHHMKA OT €ro JJIWHEI, IJIOMAAN NOIICPCYHOTO CCUHCHUA U MaTCpHrajia.
8. IlpoBepka mnpaBuiia CIOXKEHUS HAIMPSHKECHUN MPU MOCIEI0BATEIIBHOM COEAUHEHUHN
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUYECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO 4epe3 JIAMIIOUKY, OT HaIpsKEHUs
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBanue MarHuTHOTO B3aUMOJIENCTBUS IOCTOSHHEIX MAarHUTOB.
15. I/I3yqu1/Ie MAardiuTHOro IoJi1 IOCTOSAHHBIX MArHuTOB IIpU HUX O6T)€JII/IH6HI/II/I u
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPAaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. U3mepenne KIIJ[ anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBICHUS 3JCKTPOMAarHUTHON HMHAYKIUMHU: HUCCIIEJOBaHUE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KVIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTD
MEXaHHYECKOTO JBI)KEHUsA. PaBHOMEpHOEe mpsMoiMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHsisi U MTHOBEHHAs CKOpPOCTb Tela IPH HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YIi10Bas CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ympyroctu. 3akoH I'yka. Cuna TpeHMs: CWiIa TPEHMS CKOJIBKEHUS, CUJIa TPEHUS
IIOKOs, APYTUE BUIBI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckass ckopocte. HeBecoMocTs
IIEepErpy3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexanndeckas paboTa ¥ MOIIHOCTh. PaboTa cwi TshkectH, ympyroctd, TpeHus. CBsi3b

SHEpPruun

u paGOTI)I. HOTGHHI/Ia.HI)HaSI OHEpIrusa TCJIa, MOAHATOrO Had IMOBCPXHOCTHIO 3CMIIM.

[ToreHnunaneHas 3Heprus c:katod npyxuHbl. Knnernueckas sHeprus. Teopema 0 KHHETHUYECKOHN

SHEPTrUu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME TyT€ll M TPAaGKTOPUU IBMIKEHUSI OJHOTO M TOTO K€ Tela OTHOCUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHHS TPSIMOJIMHEUHOTO ABUKECHHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUN OTHOCHTEIILHO KaOWHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH TIPU B3aUMOJICHCTBUH TEll.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MpHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHrEe MEXaHUYECKOM PHEPTUHU ITPU JIBMXKEHU U TeJa MO/ IeHCTBUEM IPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEN CKOPOCTU CKOJIBXKEHUS Opycka WM JBIXKEHHUS MIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIKEHUU 0e3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM JBMKEHMM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCATCA KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHHS OT CHJIBl HOPMAaJIBHOTO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9.

Omnpenenenue paOOTHI CWIIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHUHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenenerarie pabOTHI CHIIBI YIIPYTOCTH TMPU TOABEME TPy3a C HCIOJIH30BAaHHEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Paznen 9. Mexannueckue Koj1e0aHUA U BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHMIA: MEPUOJ, 4acToTa,
amImTyna. MareMaTHdeckuii W NpYKHHHBIA MasTHUKM. lIpeBpamienne sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojeOaHus. BeiHyKaeHHbIe Konebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJIH. [Ipo/iosibHBIE U MOTEepeyHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4YecKre BOJHbI B TBEPJOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.
Jemoncmpayuu.

=
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Habmonenue xonebanuil T noJ| 1eHCTBUEM CHIIBI TSXKECTH U CUIIBI YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha IPY>KHUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenne npooIbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIENN).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acToOThl U Mieproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenre 4acTOThl U Meproia KoiaeOaHui Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUNH MPYKMHHOTO MasiTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH IMepuoja KojeOaHuM rpysa, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IIepuoja KoJeOaHWM MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3znesn 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEKTPOMarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 37€KTPOMAarHUTHBIX BOJH U COTOBOM

CBA3U.

DyeKkTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.

1.
2.

CBolicTBa AJICKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBOMiCTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBas monens cBera. Mcrounuku cBeta. [IpsmoimHeliHOE pacnpoCTpaHEHHE CBETa.
3armenust Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [1oIHOe BHYTpEHHEE OTpa)KCHUE CBETa.
Hcnonp3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueidt B smu3ze. Onrtuyeckass cucrema ¢oroamnmnapara, MHUKPOCKONa U
Teneckona. ['na3 kak onTuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus csera.

Jemoncmpayuu.

W ~NU Bk WNRE

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n300pakeHH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus ¢poroanmnapara, MUKpPOCKOTA U TEJIECKOIA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIila MPEJIOMIICHHS] CBETOBOTO JIyda OT yriia MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

OmnbiTel Pe3epdopna u mmanerapHas mojaens atroma. Mojaenb aroma bopa. cnyckanue u
norjolueHre ceera aromoM. KBanTel. JInnelyaTbie CIEKTPHI.

PamnoaktuBHOCTh. AJjbda-, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mnpeBpamienus. l[lepuon
MOJIypacnajia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aTOMHBIX snep. CBsA3b Macchl M SHepruu. Peaknuu cuHte3a u aeneHus saep. Mcrounwku
sHepruu CoJIHLIA U 3BE3L.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

o vk wNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHME SHEPrUM YacTULBI IO TOPMO3HOMY MYTH (110

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpPHUTEILHO-00001IA0IIIUIT MOYJIb.

[ToBTOpHUTENBHO--0000MIAOIMIMI  MOJIYJb MPEJHA3HAUYEH JUIsi CHUCTEeMaTH3allMu |
00001IeHNsT TPEIMETHOTO COJIEPIKAHKS U OTIBITA IEITELHOCTH, MPHOOPETEHHOTO MPH H3YYCH MU
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKe IJIA MOATOTOBKMU K OCHOBHOMY IOCyAapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX 3TOT YI€OHBIN MpeaMET.

[Ipy w3ydeHHMM JAHHOTO MOJIYJS PpEATU3YKOTCS M CUCTEMAaTHU3UPYIOTCS  BHJIBI
NESTeIbHOCTH, Ha OCHOBE KOTOPBIX OOecHeunmBaercss JOCTUKEHHE MPEAMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (GOpPMUPYETCS €CTECTBEHHOHAY4Hasl
I'paMOTHOCTb: OCBOCHHEC HAYYHBIX MCTOJOB HCCICOAOBAHUA SIBJICHUH npupoabl W TCXHHUKH,
OBJIaICHUC YMCHUAMU OOBSICHATD (1)I/ISI/I‘~IGCKI/IG SABJICHHA, IPUMCHAA TMOJYUCHHLIC 3HAHUA,
pemaTth 3aga4r, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep JaHHOTO pa3jiena pealn3yercs 3a C4ET TOTo,
qTo 06yqa}onmec;1 BBIIIOJIHAIOT 3aaHsA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO 00BACHSITD (1)I/ISI/II-I€CKI/IG SIBJICHUSA
B OKpY)Karolllel MpUpoJe U MOBCEIHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC METOAbI UCCICI0OBAaHUA CbI/ISI/I'—IeCKI/IX ﬂBHeHHﬁ, B TOM 4YUCJIEC IJIA
MPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETUICCKUX BBIBOIOB,

OOBSICHATh HaydyHblE OCHOBBI HamOoyiee BAXKHBIX TOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHUH,
HampuMmep, MPaKTHUECKOrO MCIMOJIb30BAaHMS PA3IUYHBIX HCTOYHMKOB AHEPIUM Ha OCHOBE
3aKOHAa MPEBPAIEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenne ¢u3Mku Ha ypOBHE OCHOBHOTO 0OLIero oOpa3oBaHMs HAINpPaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMCTHBIX O6pa3OBaTCJII)HI)IX PE3YyIbTATOB.

B pesynbrare wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHus Yy
oOyuatomierocs OyayT chOpMHUPOBAHBI CIICYIONINE JIMYHOCTHEBIE PE3YJIbTaThl B YACTH:
e 1) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

® — IPOSBJICHUE MHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pm3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa’kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

® — TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY)XJIEHUU OOIIECTBEHHO 3HAYUMBIX M STHYECKHUX
po0ieM, CBA3aHHBIX C PAKTUUECKUM IPUMEHEHNEM JAOCTHKEHUN (DU3HKY;

® — OCO3HAHME BAXKHOCTU MOPAIbHO--3TUUYECKUX MIPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

e 3) 3CTETHYECKOr0 BOCIIMTAHUS:

® — BOCHpHUATHE ICTETHUYECKUX KauecTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

® — OCO3HAaHHWE LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENUIIEN COCTABIIAIOIIEN KyJIbTYpHI;

e — pa3BUTHE HAYYHOMU JH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJILHOI0 0J1ar0NMOJyYHs:

® — OCO3HaHHUE ILIEHHOCTH Oe30MmacHOro o0pasza >XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXKHOCTH TMpaBWJI OE€30MacHOTO IMOBEACHUS Ha TpPaHCIOpTe, Ha JOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e — chopMupoBaHHOCTH HaBbIKA peduIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO
K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

® — aKTHBHOE y4YacTHE€ B PEIICHHM MPaKTUYECKHUX 3a]ad (B paMKax ceMbd, 00pa3oBaTelIbHOM
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIe U GU3NUECKUX 3HAHUM;

® — HMHTEpeC K MPaKTUYECKOMY U3yUYEHUIO podeccuii, CBA3aHHBIX C GUZUKOM;

e 7)3K0OJIOTMYECKOr0 BOCTIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHEHHe (U3NYECKUX 3HAHWM MO pelieHus 3axady B 00jacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpY>KaroLel cpebl;

® — 0CO3HaHME ITI00ATBLHOIO XapaKTepa SKOJIOTHYECKUX MPOOIeM U ITyTel UX pereHus;

e §8) aganTanuy K U3MEHAIOIHUMCS YCJIOBHAM COLMATbHON U PUPOAHOI Cpeabl:

e — MOTPeOHOCTh BO B3aUMOJICHCTBUM TpU BBINOJHEHUH HCCIEIOBAaHUNA M TPOEKTOB
(bu3nuecKkoi HaNpaBICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

® — [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSTEIBbHOCTD;

e — noTpeOHOCTh B (OPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucie (OPMYIUPOBATH HJIEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;



e — oco3HaHME Ae(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHHE CBOCTO PA3BHUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUE aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIlCHKA CBOUX JCHCTBHI C YYETOM BJIMSHHUS HAa OKPYKAIOIIYIO CpPEay, BO3MOKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHs HporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydwaromerocss OyayT copMHUpOBaHBI MeTamnpeaMeTHble Pe3yJabTaThl,
BKJIIOUAIOLIME TI03HABaTeNIbHbIE YHUBEpCAJbHbIE YueOHbIE JEHCTBUS, KOMMYHUKAaTHBHBIE
YHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE yUEOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA

ba3oBble Jjoruveckue aeiicTBus:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUH);
® YCTAaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IMIeHNUs
Y CPaBHCHWS,;
® BBISBIIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUHS B pPaCCMATPUBAEMBIX (haKTax, JTaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO--CIICJCTBEHHBIE CBSI3M NPHU U3YUYEHUU (PU3NYECKUX SIBICHUN U
MPOLIECCOB, JeNaTh BBIBOJBI C MCIHOJIb30BAaHUEM JAEAYKTHUBHBIX U HWHIYKTHUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpATh CMoco0 pemieHuss ydeOHOW (u3myeckol 3amauu
(cpaBHEHHE HECKOJBKHX BapUAHTOB PEIICHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe 1eCTBUA
®  CIIOJIB30BAaTh BOIPOCHI KaK UCCIIE0OBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CaMOCTOATENBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIH
(buznueckuit FKCIEPUMEHT, HeOO0IbIIIOE UCCieI0BaHNEe (PU3NUECKOTO SIBIICHUS;
® OIEHMBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOIYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENnbHO (opMynupoBaTh O0O0OOIIEHHS W  BBIBOJBI IO  pe3yiabTaTaMm
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [IPOTHO3UPOBATH BO3MOKHOE JallbHEHIIIee pa3BUTHE (PUINUECKUX MPOIECCOB, a TAKKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Pabora ¢ undopmanmeii:
® TMPUMEHATh PA3NUYHBIE METOJbI, MHCTPYMEHTHI W 3alpochl MpPHU TMOUCKE U OTOOpE
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CHCTEMATHU3HPOBATh U WHTEPIPETUPOBATh MH(POPMAIMIO PA3TUUYHBIX
BHUJIOB ¥ JOPM TMpeACTABICHUS;



CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMY MpEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pPelIaeMble 3a7ayll HECJOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnme aelcTBUA:

B Xoae oOCyxaeHus y4eOHOro MaTepuayia, pe3yibTaToB JIAOOPATOPHBIX PabOT U
IIPOEKTOB 3aJjaBaTh BOIIPOCHI 110 CYLLECTBY 00CYK/1a€MOIl TEMbl U BBICKA3bIBaTh UJEH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpa)XaTh CBOIO TOYKY 3PEHHsSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOr0  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W WHAWBUIAYaJbHOW pabOTHI
IIPH pEIIeHUH KOHKPETHON (PU3NYECKOM MPOOIeMBbI;

[PUHUMATh 1€ COBMECTHON JEATEIbHOCTH, OpPraHMU30BBIBATH JEHCTBUS MO €€
JOCTHKEHHIO: paclpeAessiTh poJid, 00CyKIaTh MPOLECChl U Pe3ylbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO YacTh pabOThl, JOCTUTas KAaueCTBEHHOIO pe3yibTaTra MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMH TPOIYKT IO KPHUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHble YHHBepPCcaJbHbIe YUeOHbIe 1eiCTBHS

Camoopranmszauus:

BBISIBJISITH ITPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUIMX IS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBAThCSI B PA3IMYHBIX IMOAXOJAX TMPHHITUS PEIICHUH (MHIUBUIyaIbHOE,
MPUHSATUE PEIICHHSI B TPYIIIE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITEJIBHO COCTAaBJISITh QITOPUTM PpEHICHUS (PU3MUYECKOW 3ajauydl WM IUIaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbII HHTEJJIEKT:

J1aBaTh a/IeKBATHYIO OLICHKY CUTYAlLlMH U MpeJylaraTh IJIaH €€ H3MEHEHMUS;

OOBSICHATh MPUYUHBI JOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJabTaTOB JAEATENbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCJIE B XOJI BBIIIOJHEHUS (HU3NYECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHMBILIUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM JAUCKYCCHUHM Ha HAyYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JIPYTrOro;

NpU3HaBaTh CBOE MpPaBO Ha OMMOKY NpU peuieHud (GU3UYEeCKUX 3a7ady WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenuss B 7 KJjacce mpeiIMETHBIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUN:

WCTOJBb30BAaTh TMOHATHS: (U3UYECKUE ¢ XHUMHUYECKHE SIBIICHUS, HaOIOJCHNE,
AKCIIEPUMEHT, MOJIeIb, TUTIOTE3a, CAMHHUIBI (PU3MUYECKUX BEJIWYHMH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUS BemlecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHHMYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOPHS,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

pasznuuath siBjeHus (Iuddy3us, TermIoBoe IBUKEHNE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBI)KEHHE, WHEPIHs, B3aUMOJIEHCTBUE Tell, paBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHON OChI0 BpalIeHWs, Ieperada MaBICHHUS TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBlIeHHE, IJIaBaHUE TeJl, PEBPALICHHUS
MEXaHUYECKOH SHEPTHH) IO OMMCAHNIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PrU3nUecKoe sBIICHUE,

pacro3HaBaTh MPOSIBICHUE U3yUCHHBIX (PU3MUECKUX SBICHUHA B OKPYKAIOIIEM MHpE, B
TOM 4YHclie (HU3WUYECKHE SBICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, NEHCTBHE CUJIbI TPEHUS B NPUPOJAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTO MaBICHHWS Ha JKWBOM OpraHW3M, IUIaBaHUE PHIO,
pBIUard B TeJlie 4YeJlOBeKa, MPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTHCHIBATh U3yUEHHbIE CBOWCTBA TEN U (PU3NYECKUE SBIICHUS, UCIIONb3Ys (PU3NYECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BeC Tella, CHJIa TPEHMs, JaBJICHHE
(TBEpHOTO TeENa, JKMAKOCTH, Ta3a), BHITAJIKWBAIOIIAs CHJIA, MEXaHW4Yeckas paboTa,
MOIIIHOCTh, IUICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOro JIEeHCTBUS
MEXaHHU3MOB, KUHETHYECKas W MOTEHIMaJIbHAs dHEPIHsi), IPU OMUCAHUH MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYMH, UX 0003HAYCHUS U €TUHULIBI
(u3MYeCKUX BEJIMYUH, HAXOAUTH (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PHU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SIBICHHUS M MPOLECCHl, HCIOJIB3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBuiIO paBHOBECHS pblyara (OJ0Ka), «30JI0TOE MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW »HHEepruM, NpH OTOM JaBaThb CJOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMATHUYECKOE BBIPAKCHHE;

OOBSACHATh (U3NYECKUE SBICHUS, MPOLIECCHI W CBOMCTBA Tel, B TOM YHUCIEe U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATH MPUYUHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX LIAroB ¢ ONMOpPOH Ha
1-2 wu3ydeHHBIX CBOWCTBa (U3MUYECKUX SBICHHM, (U3NYECKHMX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1—2 AEWCTBHS, HCHONB3ysSd 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIIME (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCIOBUSA 3373y
3aMMChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (DU3MUECKHE BEIUYUHBI B (HOPMYIBI U



MPOBOJIUTH Pacu€Thl, HaXOJUTh CIPABOYHBIC JaHHBIC, HEOOXOAMMBIC Ui PELICHUS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;
pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO pEUIMTh TMPH MNOMOIIM (PrU3HUECKHX
METOJI0B, B OIHMCAHUM HCCIECAOBAHMS BBIICIATH IIPOBEPSIEMOE IIPEAIIOJIOKEHUE
(rumoTesy), pa3nuyaTh W HHTEPIPETUPOBATH IOJIYYEHHBIM pe3ynbTaT, HAXOJIUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJACHNIO (DPU3MYECKUX SBICHUN WIH (PU3MYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 33aJaHHO W aOCOTIOTHON MOTPEITHOCTH U3MEPEHUH;
MIPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHMEM TPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJaa OT BPEMEHU JBWIKEHUS TEJa, CUIIBI TPEHUS CKOJIBKEHHUS OT Beca Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEN ¢ HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAIN
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, HA KOTOPYIO IOTPYXKEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBHUCUMOCTH (PU3MYECKMX BEIMYMH B BHJE MNPEUIOKEHHBIX TAaONUL U TpaduKOB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAIKMBAIONIAsl CWJIA, JCUCTBYIOINAs Ha IOIPYKEHHOE B KUAKOCTb TeJoO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEeAys MPEeAToKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOUpPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogaTh IpaBUja TEXHUKH Oe30macHOCTH Mpu paboTe ¢ JabOPaTOPHBIM
000pyI0BaHHEM;

yKa3blBaTh IPUHLUIBI JCHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GapOMETp, phbluar, MOJBHKHBIN U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

XapakTepu30BaTh MPUHLUIBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HNOJIIUIHHUKH, YCTPOMCTBO
BOJONIPOBOJA, THUAPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcCoC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh HMH(OPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHuu ¢ OpubopaMu U TEXHUUECKUMH YCTpOilcTBamu,
COXpaHEHMs 3JI0pOBbsI M COOJIONEHUS HOPM SKOJIOTUYECKOTO TOBEACHUS B
OKpYXKarollen cpene;



OCYIIECTBIISITH OTOOP HMCTOYHUKOB HH(popManuu B HHTepHETE B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IYyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIENIATH HH(POPMAIINIO, KOTOpas SABISETCS MPOTUBOPEUUBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCII0JIb30BATh MPYU BHINOJHEHUH Y4€OHBIX 3a/laHUN HAYy4YHO--TIOMYJIIPHYIO JIUTEPATypy
(U3NIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHallbl, pecypchl cetu VHTepHer,
BJIJIETh MpUEMAMHM KOHCIIEKTUPOBAHMSI TEKCTa, NpeoOpazoBaHus HH(OpMaLUu U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax IPOEKTOB WM Y4eOHBIX UCCIIEIOBAHUM, IPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH, CJIEANUTh 3a BBHIIIOJHEHUEM IIJIaHa
NEeNCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasi MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:

HCIIOJIB30BaTh MOHATUA: MacCa U pPasMEpPbl MOJICKYJI, TCIIJIOBOC JIBWIKXCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBINA AJIEKTPUUECKUN 3apsil, IEKTPUUECKOE
1oJjie, TMPOBOJHUKK M AUSJIEKTPUKH, TOCTOSIHHBIA 3JEKTPUYECKUN TOK, MArHUTHOE
ToJie;

pasnuyath sBJICHUS (TEIUIOBOE pacHIMpEHUE U CKaTue, TeIulonepenava, TEroBOe
paBHOBeCHE, CMayMBaHHE, KalmWUIIpHbIE SBJICHUS, WCIApEeHHe, KOHJEHCAIus,
IJIaBJICHUE, KpUCTAITU3AIUS (oTBepaeBaHue), KUIIEHUEe,  TeIulonepenayda
(TEerIonpoBOIHOCTh, KOHBEKIUS, W3JIy4E€HHUE), DAJIEKTPU3alus Tell, B3auMOJICHCTBUE
3apsA0B, ACUCTBUS AIIEKTPUYECKOIO0 TOKAa, KOPOTKOE 3aMblKaHHE, B3aWMOJIEHUCTBHE
MarHuToB, JE€HCTBHE MAarHUTHOTO IOJIsI Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs
WHIYKIHS) TO ONHMCAHHUIO HUX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUM B OKPYXAIOIIEM MUpE, B
TOM 4ucie (u3MYecKue SBICHUS B NPHUPOJE: IOBEPXHOCTHOE HATSIKEHUE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KpUCTAUIBI B mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpckue Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECKHe SBIEHUS B aTMmocdepe, dIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, POJib MAarHUTHOTO TOJS JJS KU3HU Ha
3emIie, ONSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh MU3yYCHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBJICHUS, UCTIONb3Ys HU3ZHUECKUE
BENTUYMHBI (TEMIEpaTypa, BHYTPEHHSSI JHEPrusi, KOJUYECTBO TEIUIOTHI, YAeTbHas
TEIJIOEMKOCTh  BEIIECTBA, YZAENIbHAas TEIUIOTAa IUIABJICHUS, YyJAEIbHas TEIUIOTa
napooOpazoBaHus, ylelbHAsl TEIUIOTa CrOpaHHs TOIUIUBA, KOA(M(GHUIIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHASI BJIAXXHOCTh BO3yXa, AIEKTPUUYECKUMN



3aps], CHJAa TOKA, DJJIEKTPUYECKOE HAIPSDKEHUE, COINPOTHUBIEHUE IIPOBOJHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
ONMMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUECKUH CMBICT HCIOJIb3YEMBIX BEIUYHUH,
0003HaueHHSI M eITUHHIBI (PU3UUECKUX BEITUYMH, HAXOIUTHh (OPMYIbI, CBSI3bIBAIOIINE
JaHHYIO (HU3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBICHUS W IPOLECCHl, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
MPUHIMI CYNEPHO3ULMN MO0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JAaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMChIBaTh €ro
MaTeMaTH4eCKOEe BbIPaXKEHHE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaI i MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE U3 |—2 JIOTMYECKUX IIAroB C
omnopoit Ha 1—-2 U3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemiatb pacy€rHble 3agauyd B 2—-3 AEWCTBUS, MCIONb3YSd 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3aMMChIBaTh KPATKOE YCIIOBUE, BBISBIIATH HEIOCTATOK JAHHBIX JUISl pelleHus 3ajadu,
BBIOMPATH 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE IS €€ pelleHus, IPOBOIUTH PACUETHI U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTb HpPOOJEMbI, KOTOPbIE MOXXHO pELIUTh HPU TMOMOIIM (PU3UYECKUX
METOJNOB,  MCHOJb3yd  ONUCAaHUE  MCCICNOBAaHUSA,  BBIACHATH  IPOBEPIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH ONBITHI 110 HAOIIOAEHUIO (PU3HYECKUX SBICHUN WM (PU3MUECKHX CBOWCTB
Tesl (KallWUISIPHbIE SBJICHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHUS IIPU U3IY4CHHUH OT LBETa
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl KUAKOCTH M IUIOIAOUM €€ IOBEPXHOCTH, JJIEKTpU3alus Tel W
B3aUMOJICHICTBUE MIEKTPUYECKUX 3apANOB, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJI3alsl MarHUTHBIX IOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (OpMyIupoBaTh MpOBEpsSEMbIE IPEINOJOKEHUs, cOoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(bopMynupoBaTh BBIBOABI;

BBIIIOJIHATH NPSMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQ)KHOCTH BO3.yXa,
CHJIBI TOKa, HANpSDKEHUS C HCMOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB U JATUMKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHUS MPOBOJAHUKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HANPSHKEHUS HA POBOIHUKE,
HCCIIeIOBaHUE TOCIIEAOBATEIFHOIO U HAapalljIeIbHOTO COEIUHEHUH MPOBOTIHHKOB):



IUTAHUPOBATh MCCIIEOBAaHKUE, COOMpATh YCTAHOBKY W BBIMIOJHATH U3MEPEHUS, CIEIys
MPEUI0KEHHOMY TUIaHy, (PMKCHUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TabauIl U TpaUKOB, I€TaTh BBIBOIKI 110 PE3yabTaTaM HCCIICIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEPEHUs (U3NUECKUX BEIMUYUH (yAETIbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MMPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWia TEXHUKH O€30MacHOCTH Tmpu pabore ¢ TabOpaTopHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JEHCTBUA M3YyYCHHBIX TNPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOH Ha WX OMUCAHHA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUUYECKON
SHEPTHH, ODIIEKTPOOCBETUTENFHBIE NPUOOPHI, HArpeBaTENbHBIE JJIEKTPOIIPHOOPHI
(TpuMepsI), DIEKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHHUT, DIIEKTPOJABHIATENb
MOCTOSTHHOTO TOKa), HWCIIONb3ys 3HAHHWS O CBOMCTBaX (U3UYECKUX SBICHUU W
Heo0xoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacmo3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTENbHBIE MPHOOPHI IO
CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, TICHXPOMETP,
TUTPOMETp, JBUTaTeNlb BHYTPEHHETO CTOpPAHMs, JEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI DJIEKTPUYECKHUX IENeH C MOCIe0BAaTeNbHBIM U MapauIeIbHBIM COEINHEHHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PHUBOJUTH MNpPUMEPHl (HAXOAUTh WHPOPMAIMIO O TMPUMEpPax) MPAKTHUIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpallleHUH C TPUOOpaMU M TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYIIeCTBJIATh NOMCK HH(popmauuu ¢usndyeckoro conepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIIICNATh MHMOPMAIMIO, KOTOpas SBJSETCS MNPOTHUBOPEUYMBONM WM MOXET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh MPHU BBHIIOJHEHUU Y4EOHBIX 3aJaHUI HAYYHO--MIOMYISIPHYIO JTUTEpaTypy
(bu3nuecKoro cojiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJETh MpUEMAMHU KOHCIIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOpMALMU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHHus, 0000mas
nH(OPMALIUIO U3 HECKOJIBKHX MCTOYHUKOB (PU3UYECKOTO COACpNKaHHUSA, B TOM YHCIE
NyOMMYHO  TPEJICTaBIATh  PE3ylAbTaThl  MPOEKTHOW WM  HCCIEI0BATEIbCKOU
JEeSITEeNIbHOCTH, MPU STOM T'PAMOTHO HCHOJB30BaTh M3YYECHHBIN MOHSATHIHBIN anmapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

® [pU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBaHMNA (U3UYECKUX MPOIECCOB
pacripesiesiaiTh 0053aHHOCTH B TPYNIE B COOTBETCTBUHU C IMOCTABJICHHBIMH 3aJauyaMH,
CIeTUTh 32 BBIMOJHEHHEM IIJaHa JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJIad B  JCITENBHOCTb  TPYMINbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K xoHiy oOyuenus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHU:



HUCIIOJIB30BaTh IIOHATUA: CHUCTEMA OTC‘-IéTa, MaTepuajibHasd TOYKaA, TPAaCKTOpU:,
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JIBMOKEHHS, Jeopmarus (ynpyras, IiiacTU4ecKas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tela, pPaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6JII/ISOPYKOCTI) u
AaJIbHO30PKOCTb, CIICKTPbl HUCIYCKAHWA W IIOTJIOIICHUS, am)(ba-, Oera- U ramma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, CBOOOHOE Ma/IeHUE TeJl, pABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOHeﬁCTBHe TECI, PCAKTUBHOC JBHUXXCHUCEC,
Koyie0aTenbHOe JBI)KEHHE (3aTyXalolle W BBIHYXJICHHBIE KOJeOaHUs), pe30HaHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaKe€HHE U NPEIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JIOKECHHE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PAAUOAaKTUBHOCTb, BOSHUKHOBCHHUC JIMHENYaTOTO CIICKTpa I/I3J'Iy‘-IeHI/I$I)
II0 OIMMCAaHWUIO HUX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCIIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
ConHeuHoit CHUCTEMBI, PCAKTUBHOC ABMXKCHHUEC XUBBIX OPraHU3MOB, BOCIIPHUATUC 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CCHCMHUYECKHE BOJIHBI, IIyHaMH, 5XO0, I[BETa Tel,
ONTHUYECKUE SBJICHUS B  TNPUPOJE, OHOJOTHYECKOE  JCWCTBHUE  BHIUMOTO,
yIbTPApHUOIETOBOTO U PEHTTCHOBCKOTO HM3JIyYEHHH, €CTECTBEHHBIH PaJHOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAIMOAKTHBHOE W3IyUYCHUE NPUPOTHBIX MHHEPAJIOB,
JCWCTBUE PAIMOAKTUBHBIX M3ITyYCHUI HAa OPraHU3M YelOBEeKa), IIPU ITOM IEePEBOIANTH
MPaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(U3NYECKUX SBIICHHIA,

OIHCHIBATh M3YYEHHBIC CBOMCTBA Tel U (PU3NYCCKUE SIBICHUS, UCTIONB3YS (HU3NICCKUE
BEJIMYUHBI (CPEIHSAST U MTHOBEHHAs CKOPOCTh Tella NMPU HEPABHOMEPHOM JIBIKCHHH,
YCKOPEHHUE, MEepPEeMEIICHUE, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJeHHs, BEC Tella, UMITYJIbC Tella, UMITYIbC
CHJIBI, MEXaHHUECKasi padoTa ¥ MOIIHOCTh, MOTCHIIUAILHAS SHEPTHUs Teja, MOTHITOTO
HaJI IIOBEPXHOCTHIO 36MJIM, MIOTCHIIMAIBHAS SHEPTUS CKATON MPY)KUHBI, KHHETHYECKAs
SHEPrus, TOJHAs MEXaHWYeCKash HSHEpPrus, MEpuoJi W 4YacToTa KoJIeOaHWH, UIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNb MPEIOMIICHHS
Cpezbl), MPU ONUCAHWM TMPABUILHO TPAKTOBATh (DU3NYECKUN CMBICT HUCIIOJIB3YEMbIX
BEJIMYUH, OOO3HAYCHHS M CIUHUIBI (PU3MYCCKHX BEJIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYHMHY C JPYTMMH BEIUYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SBJICHUS U MPOIECCHI, UCTIOIb3YS 3aKOH
COXPaHEHHUs DHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMII CYNEPIIO3UIIUN CHUII,
MIPUHIIUI OTHOCUTENBHOCTH [ anunes:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYIbCa,
3aKOHBI OTPaKEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpPaHEHHS 3aps0oBOTO U
MaccoBOTO 4HCEI TpHU SACPHBIX pEaKIHsIX, MpPH OTOM JaBaTh CJIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €TO0 MaTEMATHUYECKOE BBIPAKCHHE;



OOBSICHATH (pU3MYECKHE MPOLECCHl W CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CHUTyallU — TPaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BbIABIATh  HNPUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONMOPOM Ha 2—
3 U3yYeHHBIX CBOWCTBa (U3NYECKUX SBICHHUH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pelath pacu€THbIE 3a/1a4M (OIUPAIOLIMECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIN
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC /ISl pEIICHUs,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO pEIIMTh TPH TMOMOIIN (PHU3HUYECKHX
METOJIOB,  WCIIOJIb3YySl ~ OTHCAaHWUE  WCCIEAOBAaHMS,  BBICIATH  IPOBEpsSieMOe
MPEIOJI0XKEeHNE, OIEHUBATh MPABUIBHOCTH TMOPSAKA IPOBEICHHUS HCCIIEIOBAHMS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIOJACHNIO (PU3UYECKUX SBICHUN WIH (PU3MUYECKHX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPyKIMHHOTO MAasTHUKA OT MacChl rpy3a M KECTKOCTHU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3Jio’KeHUe OeNoro CBeTa B CIEKTp, M3YYCHHE CBOWCTB HW300paKEHHS B
TUIOCKOM 3€pKajie M CBOWCTB H300pakeHHUs TpenaMeTa B coOuparomiei JmH3e,
HaOIO/IEeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Ompeaenss cpeaHee
3HAYCHHE H3MepseMOl BelWuuHBl ((POKYyCHOE pacCcTOsIHUE COOUparomeld JUH3HI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIMYMH C HCIOJIb30BAaHUEM
NpSMBIX H3MEPEHUN (3aBUCUMOCTh IYTM OT BpPEMEHU TMPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria IpejoMIIEHUs OT yIJia MajeHus): IUIAHUPOBATh HCCIEAOBAHHUE, CAMOCTOSATEIHLHO
coOuparb yCTaHOBKY, (HUKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHUMOCTHU
(bu3MUeCKUX BETHUYMH B BUAE TaOIHIl U rpaHKOB, JIENaTh BHIBOJBI MO pe3ybTaTaMm
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBM)KCHHHU, YCKOPEHHE CBOOOTHOIO MaJCHUS,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUs CKOJBKEHHs, MeXaHH4eckas padoTa u
MOII[HOCTb, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4ecKOT0 U MHPYKHHHOTO
MasiTHUKOB, OITHYECKas cuja coOuparoumiel JMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJHATH
U3MEpEHHs, clenys NPeSIOKEHHOW MHCTPYKIHMH, BBIYUCIATh 3HAUCHHE BEIUYMHBI U
aHAJM3UPOBaTh IOJyYEHHbIE pE3yabTaThl € YUYETOM 3aJaHHOM MOTPELIHOCTH
U3MEPEHUN;

coOmogaTh MpaBUiIa TEXHUKH O€30MacHOCTH TMpu pabore ¢ JabOpaTOPHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3NYECKUX MOJIENIeH: MaTepualibHas
TOYKa, aOCONIOTHO TBEPIOE TEJO, TOUYEUHBI MCTOYHMK CBETa, Jy4, TOHKas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLUUIBI JEHCTBHS HW3YYEHHBIX NPUOOPOB W TEXHUYECKHX
YCTPOMCTB C ONMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOMN, J03MMETp, Kamepa BuibcoHa), HCNoNb3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI U CXEMAaTHYHBIC PHCYHKH M3yYEHHBIX TEXHHUECKUX YCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHHH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHYECKUE CXEMbl JUIsl IOCTPOCHUSI M300paKeHUH B MJIIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh THpUMEpbl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MNPaKTUYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0€30MacHOCTH TpHU OOpalleHuH C OpUOOpaMH U TEXHUYECKHMMH YCTPOWCTBAaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITH IMOUCK HHpopManuu @usndeckoro coaepxkanusi B HHTepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJNydeHHONW WH(GOPMAIM HAa OCHOBE HWMEIOIIMXCS 3HAHUA U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCI0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3aIaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy
(bu3nuecKoro cojiep>KaHus, CHpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJICTh MpUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(opManuud u3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJbKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUs, IMyOJUYHO MPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIEA0BATEIbCKOM NEATeIbHOCTH, IPH 3TOM IPaMOTHO
WCIOJIb30BaTh W3YYEHHBIN MOHSATUWHBIM ammapar HU3y4aemoro pasiena (U3NKd U
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

11 ®dusunKa - HayKa 0 IPUPOJIE 2 bubnunoreka [TOK
| a PPt https://m.edso00.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
R https://m.eds00.ru/7f416194
. bu6moreka [IOK
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2 1 o odeo0 T/ 71416104
Hroro mo pazgeny 6

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA

2.1 CrtpoeHue BelecTBa 1 bubmorexa HOK
' P - https://m.edsoo.ru/7f416194
29 JIBmykeHre u B3aUMOACHCTBUE YaCTHUII 9 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PCTATHbIC COCTOARMA Betiectsa https://m.edso00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHNYeCcKOe ABIKCHUE 3 bubmotera [JOK

https://m.edso0.ru/7f416194

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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.edso0.ru/7f416194

bu6mmoreka [IOK

33 (uta. Buat cin 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuoteka [JOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
42 Jlaetie XKHAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
43 ATMOChepHO® HaBICHIC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bubnuoreka [JOK
52 Hlpocrsre MexarmsMEI ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuorexa [JOK
1.1 7
CTpocHue i cBoficTBa BelCCTB https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apsyKEHHbBIE TeJla 5 1 bubnuoreka [JOK
' U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 htts://m.edsoo.ru/ 7418 1ce
bu6mmoreka [JOK
23 Martutitbie Apaetis y 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145



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

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIUCaHUs https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SAIMOJIeHCTBIE el 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMICCKHE BOJIIEL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3nes 3. DileKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbIe sIBJI€HUS
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

bu6mmoreka [IOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bu6moreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(Tpoetiie aToMHOrO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 Flnepubie peaxui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoThI padoTsl pecypest
1 ®du3nKa — Hayka O MPUPOJIE. 1
SIBrieHnst MpUpPOIBI
2 dusndecKue ABICHUS 1
3 dusndecKue BETMIHHBI U UX 1
H3MepeHue
Ypok-uccnenoanue "N3mepenne
4 TEeMIEPaTyphl MPU TOMOIIU 1 1
XKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”
MeTo1bl HAy4HOTO TIO3HAHMSL.
5 Onucanne GU3NIECKHUX SIBJICHUH C 1 bubmorexa HOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIBIO0 MOJIENeH
VYpok-uccnenosanue "[Iposepka
5 TUIOTE3bl: JATBHOCTD MOJIETA IIAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosble, yeM 00JIble BbICOTA ITycKa"
Crpoenue BeniectBa. OnbITHI
7 I[OII()aL’nLIBaIOH_[I/Ie JIUCKPETHOE , 1 Bu6mmorexa LIOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIlleCTBa
8 JIBryKeHre YacTHll BEllecTBa 1 bubmiorexa LHOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OnbITHI MO

9 HaAOJIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
11 BOJibl. O000IIIEHHE 110 pa3/IeTy bubnuoreka [JOK
«ITepBoHauUanbHBIE CBEJACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHn4deckoe ABMKCHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa IOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bu6mmoreka [IOK
13 Cxopoctb. EquHUITBI CKOpOCTH
p S P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS bubmorexa [IOK
vt P A https://m.edsoo.ru/ff0a0ae4
Hueprusa. Macca — mepa bubnuorexa [JOK
15
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHocTh BemecTBa. PacueT macchl bubnuorexa [JOK
16
1 00beMa TeJia 1o €ro TNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpenencHue
IJIOTHOCTH TBEPJIOTO TEIIa»
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTUKa
19 B3auMoeicTeud ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabota «3yuenue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmaryin) NpyKHHBI OT
MPUJIOKEHHON CHJIBI)

21 SIBnenue Taroreuus. Cruia TSDKECTH
CBsi3b MEX1Y CHIION TSKECTH U
N bubnuorexa [JOK
22 Maccoi Tena. Bec tenma. Pemenue
" " https://m.edsoo.ru/ff0a1778
3aja4 1o teme "Cuiia TshKecTu

23 Cuna TshDKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TNTAHET https://m.edsoo.ru/ff0a1502

bu6moreka [IOK

24 Hsmepenne cun. Jlunamomer

P A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTs

https://m.edsoo.ru/ff0al778
CnoskeHue ABYX CHUJI, HaIpaBJIEHHBIX
26 10 OJHOM IT 51}1\’4);171 ’ bubmorexa IOK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAS CHIT

97 Pemrenue 3agau mo reme
"PaBHoaelcTByIOIIAsA Crt"

28 Cuna tpenus u e€ Bupl. TpeHue B bubnuorexa [JOK
NIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
3aBUCHMOCTH CHJIBI TPCHUS

29 CKOJILKEHHS OT CUIIBI JaBJICHHUSA U bubmorexa LOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCSA
IIOBEPXHOCTEMN

30 Pewienue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEN CHJIIBI

31 Pemenne 3agau mo Temam: «Bec bu6nmoreka [JOK

tenay, «I'papuueckoe n3obpaxeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTposnsHas paboTa mo Temam:
«MexaHn4eckoe JBIKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300paskeHUE CHIDY,
«Cub»

33 Hasnenue. CiocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD

34 aBJIEHUS ra3a oT 00BéMa bubmorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBiaeHus TBEPABIMU
35 Tenr;nfn mi KOCTSIMH H f:?;aMI/I bubmorera [JOK
> A ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans

36 JlaBiaeHue B )KUIKOCTH U rase, bubnuorexa [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3amad mo teme «JlapneHue B bubnuoreka [JOK
JKHAKOCTHU U raze. 3akoH ITackais» https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 Coo0

OODIIAIOIHECH COCY BT https://m.edsoo.ru/ff0a2970

39 I'uppaBanueckuii mpecc bubmorexa HOK

P P https://m.edsoo.ru/ff0a3136

40 Manomertpel. [lopuiHeBoi
JKUJKOCTHBIN HAacoc

41 Atmocdepa 3eMiH U IPUYHUHBL €€ bubnuorexa [IOK
CYLIECTBOBAHHUA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmochepHoe bubnuorexa [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

W3mepenne atMmocepHOTo TaBIICHHS.

bu6mmoreka [{OK

43 OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YDOBHEM bubnmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubnuoreka [JOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay nmo reme "
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH W Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmorexa [TOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTB)
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBaHue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeNa B BOJE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKHUJIKOCTb YaCTH TEJIa»
bubmuoreka [JOK
>0 lnaparine Ten https://m.edsoo.ru/ff0a3a96
JIaGoparopHas paboTa
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYMPOBAHHE JIOAKU U
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amgau no temaM: «I1naBanue bu6nmoreka [JOK



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

cyaoB. Bo3ayxoniaBanuey,
«/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN
U Tra3oB»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBreHue TBEpBIX TEIN, JKUIKOCTEN

Y Ta30B»
bubmmoreka [{OK

>4 Mexanitecias padota https://m.edso0.ru/ff0a3f82

bu6moreka [IOK

55 MourkocTs. EquHHIE! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
noanéMe o Jectauie"

57 [Ipoctbie MexaHu3mbl. Poiyar.

PaBHOBecue cuil Ha peryare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopHnas pabota 05 bubnunoreka [JOK
«HccnenoBanue ycnoBHuil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdaray

59 Pemenne 3a71au 1o teme «YcrnoBus bubmuoreka [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus

60 MexaHu3Mma. Jlaboparopnas padora 05
«M3mepenne KII/I HakioHHOM
MIJIOCKOCTH

61 Pemenue 3agau no teme "Pabora, bu6nmoreka [JOK
MoIHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48

62 MexaHnyeckasi 3HEPTHUs. bubnuorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas 1 noreHuuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPrUU

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TEME
"DKCcHepUMEHTANbHOE OTIpeIeTICHUE
N3MEHEHUS KHHETHUECKON U
MMOTEHIMAJILHON YHEPTUU IIPU
CKaTBIBAHWH TeJIa 110 HAaKJIOHHOMN
mIockocTu"

65

KonTponbHas paborta no teme
«PaboTa 1 MOIIHOCTh. DHEPTrUs»

66

PesepBubIit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
1o teme "JlaBieHue TBEPBIX TEII,
SKAUIKOCTEN U ra3os"

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

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOM TEOPUH U UX ONBITHBIC 1 bubnmorexa LOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPOK ICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOrO COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU
bu6mmoreka [JOK
5 Kpucrammmueckne u aMopdHbIE Tena 1
p PP https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemmoBoe pacIIUpeHne U CHKATUE 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTyphl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHKEHUS 1
YaCTHI]
9 Buytpennss sueprus. CriocoOsl 1 bubnuorexa [IOK
HU3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "IIpakTudeckoe
HCIIOJIb30BaHME TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMI000MEeHa MTPU CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOopstdeil BOAbI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIJIEISIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHnas pabdota "OnpeneneHue bubnunoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IelbHas TEII0Ta bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABIICHUS

19 JlabopatopHas pabora "Onpeznenenue bubnuoreka [IOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIHS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemioTa bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencaue
OTHOCHTEIILHON BIAXKHOCTH BO3AyXa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KIIJI TenmoBOoro aBurates.
TermnoBble ABUraTEN U 3alllUTa
OKpY)Karolen cpeibl

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

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPruM B TEILIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
mo TeMe "TemnoBbie SIBICHUS.
M3meneHue arperaTHbIX COCTOSTHUI
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

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

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIHUEH U NIpU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJEH
Hocurenu snekTpuyeckux 3apsijioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpAaHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMEHEHUE bubnuoreka [IOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcToUHUKN bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO T0JISI Ha MPOBOIHUKHU 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaJIax, bubnunoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlaboparopHas paboTa
bu6nmoreka [JOK
41 "N3mMepeHue U peryinpoBaHUeE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
Bossr™mertp. JIabopaTopHas paboTa

bub6mmoreka [{OK

42 "N3mepenue U peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€e CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast paborta "3aBUCHMOCTb

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIIMHBI, TUIOMIAI1 https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHns. 3akoH OMa Juid ydacTka bubnmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UIYIIEr0 Yepe3 PE3UCTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIEIBLHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
[IOCJIEI0BATEIIEHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa Ul CUJIBI TOKA IPU 1 bubnuorexa [IOK

napajuieIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa I pa3iIn4HOrO
JUIA P https://m.edsoo.ru/ffOaaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnast padota "Onpenenexnue
52 a00TBI M MOIIHOCTH JIEKTPUUECKOTO bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LETH U MTOTPeOnTenn
53 SIIEKTPUUECKON DHEPTUU B OBIT bubmorexa HOK
P P Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM padoTe
1o TeMme "DNEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoaecTBus. IlocToSHHBIN
AJIEKTPUYECKUN TOK"
KonTtponpHas padoTa o teme
"DneKkTpuuecKue 3apspbl.
55 3apsHKeHHbBIE Tela U UX bubnnorexa [JOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoaecTBus. I1ocToSHHbIN
3JIEKTPUYECKUN TOK"
56 ITocTosAHHBIE MAarHUTHI, UX
B3aNMO/JICHCTBHE
57 VYpoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
MOJIEeH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe noJjie. MarHuTHoOeE 1oJie
bu6nmoreka [JOK
58 3eMIIM ¥ €ro 3HaYeHHe I KU3HH Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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59

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTylIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlaboparopHas paborta
"N3ydyenue neiicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
3J'IeKTpO)IBI/IFaTeJ'IeI/IWB TEXHUYCCKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHUE
paboTHI AMeKTpoABUTaATES"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajes. 3akoH
ANIEKTPOMArHUTHOW WHYKITUH.
[IpaBuno Jlenna

63

DnekrporeHeparop. CrocoOsr
MIOJIy4EHUS DJIEKTPUUECKOW SHEPTUH.
DIEeKTPOCTAaHIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJIBHOU paboTe
10 TeMe "DJNEKTPUUYECKUE U
MarHuTHbIE IBJIEHUS"

65

KonTponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHeIit ypok. PaboTta ¢ TekcTramu

bu6nmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMme "TemmoBeie siBiIeHUs"

https://m.edsoo.ru/ff0accse

PesepBubIit ypok. PaboTta ¢ Tekcramu

67 1o teme "TlocTossHHBII 1 Bubmiorexa [JOK
. " https://m.edsoo.ru/ffO0acdc6
MEKTPUICCKHI TOK
68 PesepBubIit ypok. PaboTta ¢ Tekcramu 1
o TeMe "MarauTHsie ABiIeHUS"
OBHIEE KOJIMYECTBO YACOB I1O
1 68 14.5

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂlrlﬂ :gg)ai?):;:fenbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHeHOE PaBHOYCKOPEHHOE bubnuoreka [JOK

5 1
JIBIODKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JBHKEHUS. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"

8 CBoOoHoe nagenue Tei. OnbITh 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYKXHOCTH. HepI/IOI[ " yacTtoTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopatopHas pabota "Onpeznenenue bubnuoreka [IOK
Kod(duIMeHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuna BH6J_IHOTeKa LHOK
" https://m.edsoo.ru/ff0afb8e
TPEeHUS
29 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

najacHus

VYpoxk-koupepenuus "JIBKeHue eI

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anakruxu"
Pemenue 3anau no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHOW TOUKH.

26 AOGCOoTFOTHO TBEPI0E TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpaIllCHUS

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenne 3agau mo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo

29 Teme "MexaHuyecKoe JIBUKEHUE Bubmmorexa LIOK

N ”H ’ https://m.eds00.ru/ff0b0408
BsaumoneiicTBue Ten
KounTtponbHas paborta no teme
30 "MexaHu4ecKoe IBUKEHUE Eubmiorexa TOK
y . https://m.edsoo.ru/ff0b06ec
BsaumoneiicTBue Ten
Nmnynsc Tena. Ummysse cuisl. 3akoH
31 COXpaHEHUs UMITyJIbca. YTPYTroe u bubmmorexa [JOK
p Y o pyr https://m.edsoo.ru/ffOb07fa
HEYyIpyroe B3auMo/ielicTBre

39 Pemenne 3agay mo teme "3akoH bu6mmoreka [JOK
COXPaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeaktuBHoe



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJE U TEXHUKE"

34 MexaHnndeckasi paboTa U MOITHOCTh brbmmorexa HOK
p HI https://m.edsoo.ru/ff0b0a84
PaboTa cuiibl TSKECTH, CHIIBI bubmmoreka [{OK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIIBHON TTOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHas 3HEPTUS
Kunernueckas sueprus. Teopema o bubnuoreka [IOK
38 .
KUHETUYECKON dHEPrUur https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
40 JlaGopaTtopHas pabdora «3ydeHue bubnuoreka [JOK
3aKOHA COXPaHEHHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKEHHUE U €TO bubnmuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojebaHus. bubnuoreka [IOK
Broinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NPyKUHHBIN
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepro/a KoeOaHuii OT KECTKOCTH Bu6mmorexa LIOK
pHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl TPy3a»
45 [IpeBparnienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHMSIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
9acTOTHI M IEpUOJIa KOJIeOaHMit
HNPY)KUHHOTO MasTHUKA)

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

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMit
Tpy3a, NOJIBEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJiHbI. CBOWCTBA
MEXaHM4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJIHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyeckye BOJHEI"

50

3Byk. PactipocTpaHeHue u 0TpakeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenus "YnbTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOJBLHON paboTe 1O
Teme "3aKOHBI COXPaHEHHUSI.
Mexanunueckue kojaeOaHust U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTposnpHas paboTa o teme
"3akoHbI cOXpaHeHUs1. MexaHn4eckue
Kosie0aHUs U BOJHbI"



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

DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
58
Hcnonb30BaHuE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIT COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenue
. bubnuorexa [JOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
.\ https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasl MPUpPOJa CBETA.
61 Ckopoctb cBeTa. BonHoBbIe cBoMcTBa Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ffOb31d0
cBeTa
Uctounuku ceta. [IpsamonnnHeitnoe
62 acIpoOCTpaHEHHE CBETA. 3aTMEHUS bubmorexa HOK
pacupocip ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpaXKEHUs CBETa. 3epKaja.
63 Pemtenue 3agay Ha npuMeHEHNUE Eubmiorexa TOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenne cBera. 3aKoH bubnuoreka [IOK
MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonp30BaHKe MOIHOTO BHYTPEHHETO bubmmorexa [TOK
yIP https://m.edsoo.ru/ff0b3c5c
OTpaXEHHS B ONTHYECKUX CBETOBOJAX
66 JlaGopatopHas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCHMOCTH YyTJia NPCIIOMIICHHUA

CBCTOBOI'O JIyda OT yI'Jjla MaJICHUS Ha
"

rpa”uIle "BO31yX-CTEKIIO

Ypok-koHpepenmus "Vcnonb3oBanne

67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIunzel. O ecKasl CHJIa JIMH3
FHSBL AITTHHCCRAT CHIA JHHSET https://m.edsoo.ru/ffOb3f2c
bu6moreka [IOK
69 [Toctpoenne n3o0pakeHwMii 3a
TPOCHHE HIODPAAMEHHM B JHH3AX https://m.edsoo.ru/ff0b444a
JlabopaTtopHnast padota "Onpenenenue
bub6 OK
70 (hOKYCHOTO paccTOSHUS M ONTHYECKON nomotexa L
5 . | https://m.edsoo.ru/ff0b4206
CHWJIBI COOMPpAIOIEH JTMH3BI

71 Ypoxk-koupepenius "OnTuyueckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

bub OK

72 I'ma3 xak ontuyeckasi cucrema. 3peHue nommoreka L

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTbr
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBeTa B CIEKT).

74 Omnbitel HetoToHa. Crioxkenue bubnnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas padota "OnbIThl O
Pa3NoKEHUI0 OEIOro CBEeTa B CIIEKTP U B OK

75 BOCITPUSITHIO 1IBETA MPEIMETOB MPHU UX nommoreka L{

HaOJII0IEHUH Yepe3 LBETOBbIE
¢bunbTper"

https://m.edsoo.ru/ff0c0e2a



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

VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBA CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 OmnbiTel Pesepdopaa u muranerapuast bubnuorexa [JOK
MOJIE/Ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u IOTrJIOIIEHHIE CBETa
79 aTOI\Z/OM KBanTh! .HI/II}IIIeﬁanLIe bubmiorexa HOK
' ’ https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTD 1 €€ BUIBI bubmorera [JOK
s A https://m.edsoo.ru/ff0c1672
Crpoenue atromHoro siapa. Hykimonnas bubnuoreka [IOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PaanoaktuBHBIE TTpEBpalICHHUS. bubnuoreka [JOK
H3oTtomnsr https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mmo teme: bubnmuoreka [JOK
"PagnoakTrBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nomypacnana
Vpoxk-xoHdepenus "PagnoakTuBHEBIE
86 1/13131 eHI/IS(Ib Bpn ; 0/]1e Mﬂe HITUHE bubmotera [JOK
i | PHPOJE, MEHIIHE, https://m.edso0.ru/ff0c2126
TEXHUKE
SInepHble peakuu. 3aKOHBI
87 ccf[x paHeHIEH 3au;1 OBOTI'0 1 MacCOBOTO bubmorexa HOK
p P https://m.edsoo.ru/ff0c1c58
qyucen
88 DHeprusi CB31 aTOMHBIX sifiep. CBsi3b bubnmoreka [JOK

MacCChl U SHCPrun

https://m.edsoo.ru/ff0cld7a



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

89

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakium cuHTe3a U JETCHUS IEP.
Wcrounuku sHeprun ConHua U 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAneprHas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mal"

92

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBbI€ siBIICHUSA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas paboTa o Teme
"DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHUE, 060OIICHNE.
JlaGopaTopHbie pabOThI 1O KYpCy
"BzaumoaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX M KAYECTBEHHBIX 3aa4 10
teme "TemnoBsie npouecch”

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3314 110
teme "KII/] TerioBbix ABUraTenen"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, oboOmeHue. Pemenne
pacyeTHBIX M KaUECTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, obodIIeHNE.

bubmuoreka [JOK

1 1
98 'J'Ia60paTopHI)Ie pa60"TIaI 10 Kypcy https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJIICHUS
[ToBTOpenue, 0606menue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHbBI 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o61eHne. PaboTa ¢
100 TekcTamu 110 Teme "Kosebanus u 1 bubmorexa [TOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTamu 110 TeMe "CBETOBBIE 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcraMu 1o TeMe "KBantoBasa u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






