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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma no ¢u3uKe Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs COCTABIICHA
Ha OCHOBE MOJIOKEHHM M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHsA Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTesibHON mporpammsl, npeacrasieHHbix B PI'OC 00O, a takxe c
yuéTtoM (enepanbHOl paboueil mporpaMmbl BocniuTanus u KoHuenmuu npenojjaBaHus
yueOHoro npeameta «Duznkay.

Copepxanue nporpaMMmbl 10 (U3MKE HampaBleHO Ha  (HopMHUpOBaHUE
€CTEeCTBEHHO-HAYUYHON IPaMOTHOCTH OOYYaIOIIUXCS U OpPTaHU3AlMI0 U3YYeHUST (PU3HKU
Ha JeATeTbHOCTHOM ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS BO3MOXXHOCTHU
yueOHOro mnpenmera B peanm3anuu TpedoBanuit OI'OC OOO k MmIaHUPYEMBIM
JUYHOCTHBIM U METANpEeIMETHBIM pe3yJibTaTaM OOyUYeHHs, a TakKe MEKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO OOILETO
oOpa3zoBaHus.

[Iporpamma no ¢u3MKe ycTaHABIMBAET paclpenesieHne y4eOHOro mMarepuana Io
rogaM oOydenust (o Kiaccam), TNpeajgaraer MNPUMEPHYIO IMOCIEN0BATEIbLHOCTD
U3YUYCHHUS TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUS MPEIMETHOrO COAECPKAHUA U YUETE
BO3PACTHBIX OCOOEHHOCTEH 00yUaIOIIUXCSI.

[Iporpamma no ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOJAMYECKOW MOMOIIH
YUUTETIOB CO3JJaHUU paboyeil mporpaMMebl 0 y4eOHOMY MpPEMETY.

®uzrka SABIAETCI CHUCTEMOOOPA3YIOIIMM Uil €CTeCTBEHHO-HAYYHBIX YUYeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI Jie)KAT B OCHOBE IPOIIECCOB M SIBIICHUH,
U3y4aeMbIX XUMHUEH, OHUOJorueu, acTpoHoMHed u (dusnueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAy4YHYIO KApTHHY MHpA, MPEAOCTaBIsET HauOoyee SCHbIC
oOpa3nbl NMPUMEHEHUs HAyYHOTO METOJa IO3HAHHS, TO €CTh Croco0a TMOMy4YeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onmna w3 TIIAaBHBIX 3aj7ad  (U3UYECKOTO0 OO0pa3oBaHHMs B CTPYKType OOIIEro
oOpa3oBaHus COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH H
MHTEpECca K HAyKe y 00y4Yaromuxcsl.

Nzyuenue ¢uzmku Ha 0a30BOM YpPOBHE MPEAINOJaraeT OBIAJACHHUE CIEIYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO0 I'PAMOTHOCTb:

e  HAYYHO OOBSCHSTH SIBICHUS;

e  OIICHWBATh U TOHMUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e  HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BATH HAYYHBIE JOKAa3aTeJIbCTBA JJIs
MOJy4YE€HUS BBIBOJOB.

enn w3ydenus: GU3UKA HA YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHMS OMpECICHBI B
Konnenuuu mnpenomaBanus ydeOHoro mnpeamera «@Puszuka» B 00pa3oBaTEIbHBIX
OpraHu3aLusaXx Poccuiickon denepanuu, peaU3yONX OCHOBHBIE
oO1ieo0pa3oBareyibHble  MPOTpaMMbl,  yTBEepKIEHHOW  pemieHueM  Koieruun
MunucrtepctBa npocernienns Poccutickoit @enepanun (mpotokon oT 3 aexkadps 2019 r.
Ne T1IK-4BH).

esun u3yyenus pusuku:



. NpUOOpETEeHHE MHTEpeca U CTPEMJICHUS O0YyYarolUMXCsl K HaAyYHOMY M3yUYEHUIO
MPUPOABI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

. pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJAE IMO3HAaHUA U  (POPMHUPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOLIECHHS K OKPYKAOIIUM SIBIICHUSIM;
. (dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa H3Y4YEHUS OCHOB

CTpOEHUsIMaTepUH U (PyHIaMEHTATBHBIX 3aKOHOB (PU3HKWU;

e (opMHpOBAHUE TIPEACTABICHUNA O POJU (DU3UKH JIJISI PA3BUTHS IPYTUX €CTECTBEHHBIX HayK,

TEXHUKHU U TEXHOJIOTHH;

e  pa3BUTHE IMPEACTABICHUA O BO3MOXHBIX cepax Oyayued npopeccuoHalIbHON

JeSITeFHOCTH, CBSI3aHHOU C (PU3MKOH, TOJATOTOBKA K JaJbHEUIIEMY OOYYCHUIO B 3TOM

HampaBJICHUH.

JlocTkeHrne STHX Leled mporpaMmbl MO (QHU3WKE HAa YpPOBHE OCHOBHOTO OOIIETro

o0pa3oBaHHs 00eCTIeYNBACTCS PEIICHUEM CIISAYIONINX 3a/4a4:

e  mpHOOpeTeHHe 3HAHWK O JMCKPETHOM CTPOSHUHW BEIIECTBA, O MEXAaHHUYECKHUX,

TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e  MpUOOpETEHHWE YMEHUW OINMUCHIBAaTh M OOBSACHATH (PU3NYSCKHE SBJICHUS C

MCIIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;

e  OCBOCHHE METOJIOB PEHICHHs MPOCTEHINTUX PACUYETHBIX 3a/1ady C HCIOIh30BAaHHUEM

du3HUECKHX MOJICNICH, TBOPUECKHX U MTPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

e  pa3BUTHE YyMEHUN HaOIIOAaTh MPUPOJHBIE SBIEHUS U BBHINOJIHATH OIBITHI,

nabopaTopHbie pabOThl M DKCHEPUMEHTAIbHBIE MCCIEJOBAaHUS C HCIOJIb30BAHHEM

U3MEPUTEIBHBIX TPUOOPOB;

e  OCBOeHHE IMPHUEMOB paldOTHl ¢ MH(poOpMaIel (HU3NIECKOT0 COAEPKaHUS, BKIIOYas

UHPOPMAIIMIO O COBPEMEHHBIX JOCTIXKEHHSX (HU3MKH, aHalu3 M KPUTHYECKOE

OlICHMBaHUE UHPOPMAIINH;

e 3HAKOMCTBO c0 c(epamu podeccroHaTbHON AeATeTLHOCTH, CBI3aHHBIMU C (PU3HKOMH,
Y COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMH HA IOCTIXKEHUSIX (DU3UUECKON HAYKH.

Ha wusydyenue ¢usukm (0a30BBIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETro
oOpaszoBanus oTBoauTCS 238 4WacoB: B 7 kiacce — 68 dacoB (2 yaca B Hejenio), B 8§
Kiacce — 68 yacoB (2 yaca BHEACIIO), B 9 KJ1acce — 102 Jaca
(3 qaca B HEJIEIIO).

[Ipennaraemseiii B mporpamMmme 1o (GU3MKE MepedeHb JTa0OpaTOPHBIX padoOT u
OTIBITOB HOCHUT PEKOMEHJIATEIbHBIM XapaKTep, YYHUTEIb JejacT BHIOOP MPOBEICHHUS
7abopaTOpHBIX pabOT © OMBITOB C YYETOM HMHAMBUAYATbHBIX OCOOCHHOCTEM
oOydJarommxcs, CHUCKAa OKCIEPUMEHTAJIbHBIX 3aJaHUM, TMpeIaraéMbIX B paMKax
OCHOBHOTO FOCYAapCTBEHHOTO 3K3aMeHa 1o (U3HKe.



COJAEPKAHUE OBYYEHUA /7 KIIACC

Pa3nen 1. ®u3nka u e€ pojib B NO3HAHUN OKPY/KAKOIIEr0 MUpPA.

®usuka — Hayka o npupogne. fAsmenus npuponsl. Dusznueckue ABICHUA:
MEXaHUYECKUE, TEIIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznyeckue BenuuyuHbl. M3Mepenue ¢uiznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs u3MepeHuid. MexayHapoaHas CUCTEMA €AUHUILL.

Kak ¢usuka wu Jpyrue  eCTECTBEHHbIE HayKd  HM3y4aloT  TMPUPOY.
EcrecTBeHHO-HayuHBI METO/ TTO3HAHMS: HAOJIIOCHUE, TOCTAHOBKA HAYYHOT'O BOIPOCa,
BBIJIBIDKEHHUE TUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 00BSICHEHUE HAOII0aeMOT0
sBieHus. Onucanue GU3NYECKUX sIBICHUN C ITOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHu4yecKue, TeIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. Guznueckue MpuOOPHI U MpOILeypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

U (GPOBBIMTPUOOPOM.

Jlabopamopnuie pabomot u onvimeot.

1. OnpeneneHue EHbI JeJICHUS KAl U3MEPUTEIHHOTO TTpUOOpa.

2. I3mepeHue paccTosiHUM.

3. sMepenne 00bEMa KUJIKOCTH U TBEPIOTO Tea.

4. OnpenesieHuEe pa3MepoB MajbIX Tell.

5. U3mepenue TemnepaTypbl IMpU TOMOIIM >KUAKOCTHOIO TEPMOMETpa U JaTyuKa
TEMIIEPATYPBI.

6. IIpoBenenue ucciaenoBaHus IO IPOBEPKE THUIIOTE3bl: NAJBHOCTH IIOJETA IIApHUKAa,
MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIle, YeM OO0JIbIlle BHICOTA ITYCKa.

Pasjen 2. [lepBoHayajibHbIe CBe/IEeHHs 0 CTPOEHUM BelllecTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMbIThI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILLIECTBA.

JIBrkeHue yacTull BemecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHIL] C TEMIIEPATYPOH.
bpoyHoBckoe npwkenue, nuddysusa. BzaumoaeicTBrue yacTuil BEIIeCTBa: MPUTSHKECHUE
Y OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, XKUIAKOCTEHM M TBEPIBIX
(KkpucTamuinueckux) Tea. B3auMocBsi3b MEXIy CBOWMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX M HMX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne GpOyHOBCKOTO JBUKEHUS.

2. Habmonenue nuddys3un.

3. HaOmronenue siBneHUi, OOBICHIIONINXCA MPUTSHKEHUEM WIH OTTAITKHBAHUEM
YaCTHIIBEIIECTBA.

Jlabopamopnuie pabomot u onvimeot.

1. OrmeHka quaMeTpa aToMa METOJI0OM PSI0B (C UCTIOJIb30BaHUEeM (oTorpaduii).
2. OnpIThl IO HAOIOICHUIO TETIJIOBOTO PACITMPEHHMSI Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKECHHUSL.
Paznen 3. JIBH:keHHE M B3aUMOeilicTBHE TeJl.



MexaHnnueckoe IBWKEHHME. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKEHHE. CKOpPOCTb.
Cpennsigs CKOpOCTb TP HEPABHOMEPHOM JABWKEHUU. PacyéT myTu v BpEMEHU IBUKECHUA.

SBnenne wuHepuMH. 3aKOH HHEPUMU. B3anmopelcTBMe TEN Kak MOpUYMHA
M3MEHEHHsI CKOPOCTH JBHXKEHHUsA Tell. Macca kak Mepa MHEpTHOCTH Tena. [lmoTtHocTh
BeecTBa. CBA3BIUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuita Kak XapaKTepHCTHKA B3aumonaeucTeus Ten. Cuia ynpyrocta u 3akoH ['yka.
N3mepenue cuiabpl ¢ MOMOIIBK AUHAMOMETpA. SIBIIEHHE TATOTEHHS U CUJIA TSKECTH.
Cwia Tsxectn Ha Jpyrux IutaHetax. Bec tenma. HeecomocTs. CnoxeHue cui,
HaIlpaBJICHHBIX IO OJNHOM mpsMoil. PaBHoaeicTByromas cui. Cuna tpeHus. TpeHue
CKOJIbJKCHUS ¥ TPEHUE MOKOsl. TpeHue B IpUpoOI€ U TEXHUKE.

Jemoncmpayuu.

HaGmonenre MeXaHU4YeCcKoro ABUKEHUS Tea.

N3mepenne CKopoCcTH NPSIMOJIMHENHOTO IBUKEHUSI.

HaGmionenue siBieHUs: THEPLIMH.

HaGmonenue u3mMeHeHus CKOPOCTH MPU B3aUMOJIEHCTBUHN TeN.

CpaBHeHuE Macc 1o B3aUMOJEHCTBHIO TEJ.

CnoxeHue cuj, HanpaBJIEHHBIX 110 OJHOU MPAMO.

JIaﬁopamoprte pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO ABWKEHHMS (IIapUKa B )KUJIKOCTH, MOJEIU
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. OrmpeneneHue cpeHEN CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuKa To
HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHne MIOTHOCTU TBEPAOTO TENA.

4. OmbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTh PACTIKEHU (IedopMaIun) NpyKUHBI OT
IPUIOKEHHOU CHIIBI.

5. OmnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Telia
U XapaKTepa CONMPHUKACAIOIINXCS TOBEPXHOCTEN.

Paznea 4. JlaBiieHue TBEPABIX TeJl, ;)KUAKOCTEH U ra3os.

Hanenune. CrocoObl yMEHbBIIEHHS M yBEJIMYEHHUs JaBlieHUdA. JlaBmeHue rasa.
3aBUCUMOCTB IaBJICHH Ta3a oT 00bEéMa, TemrepaTtypsl. [lepegaua naBneHus TBEPIBIMU
TeIaMHu, JKUIKOCTSIMU M ra3zaMu. 3akoH Ilackang. IIHeBMaThueckue MallVHBI.
3aBUCUMOCTh JIaBJIGHUA JKUJIKOCTH OT TIyOWHBL. [mapocTaTudeckuii mapamokc.
Coobmaromuecs cocyasl. I napaBauyeckiue MeXaHU3Mbl.

Atmocdepa 3emnm u atmocdepHoe maBieHHe. [IpUYMHBI CyIIECTBOBAHUS
Bo3aymHONW oOomoukn 3emud. Omnweit  Toppuuermn. UW3mepenwe atMochepHOTro
JaBiIeHUS. 3aBUCHUMOCTh aTMOC(EpHOro JaBiCHHS OT BBICOTHI HAJ YPOBHEM MOpS.
[Tpubops! 17151 M3MepeHus: aTMOC(HEpPHOTO TABJICHHUS.

JlelicTBME XKHUIKOCTH W ra3a Ha INOTPYKEHHOE B HHX TeJIO. BrlTankuBaromas
(apxumenoBa)cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormiaBanue.
JHemoncmpayuu.
3aBUCHUMOCTD JIaBJICHUS Ta3a OT TEMIEPaTyphl.

Ilepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.
CooO0maronuecst CoOCy/bl.

['mnpaBanyueckuit rpecc.

[IposiBnenue nercTBusi aTMOC(EPHOro J1aBICHUSI.

o0k wnPE
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6. 3aBUCUMOCTb BBITAJIKMBAIOMIEH CHJIBI OT O0BEMA MOTPYKEHHOMW YACTU Tejla H
IJIOTHOCTH JKUJKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcioBue IUTaBaHUs TeJ: IUIABAHUE WJIM NOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOUIEHHUS TUIOTHOCTEN TeJa U KUIAKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYyKEHHOU B KHUIKOCTD
YacCTH TeJIa.

2. OnpeniesieHEe BBITAJIKUBAIOIIECH CHIIBIL, JCUCTBYIOIIEH HaA TEJIO, MOTPYKEHHOE B
KUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKABAIOIIEH CHWJIbI, JACWCTBYIOLIEW Ha TEJNO B
KUJKOCTH, OT MACChI TEJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CHIIbI, AEHCTBYIOIIEH Ha
TEJNO B XKHUAKOCTH, OT 00bEMa MOTPyKEHHOU B KUAKOCTh YACTH TeJa U OT ITUIOTHOCTH
AKUJIKOCTH.

5. KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOJKM U OIpEIEICHUE €€
Irpy30I10bEMHOCTH.

Pasnen S. PaGora 1 MOIIHOCTh. JDHEPIHsl.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocTbie MEXaHU3MBI: pbIuar, 0JI0K, HaKJIOHHAs TIOCKOCTh. [IpaBuno paBHOBecus
peiuara. [IpumeHeHue mnpaBwiia paBHOBECHsI pbluara K OJIOKY. «30J70TO€ MpPaBHIIO»
mexanuku. KIIJ] mpocteix MexanusmoB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckass  dHeprus. KuHeTtMueckas W NOTEHUUAbHAs  JHEPIUS.
[IpeBpaieHne OIHOTO BUAA MEXAaHUYECKOW HSHEPrMU B JPYrod. 3aKOH COXpPaHEHUS
SHEPrUU B MEXaHHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimeot.

1. Onpenenenue paboThI CUIIBI TPEHUS TIPU PABHOMEPHOM
JIBU)KCHUU TeJla IIOTOPU30HTATIBHOM IIOBEPXHOCTH.

2. UccnenoBanue yCiaoBUM PABHOBECHS phlUara.

3. U3mepenune KIIJl HaKIIOHHOM NIJIOCKOCTH.

4. VI3ydyeHue 3aKOHA COXPaHEHUsI MEXaHUYECKOU SHEPTUH.
8 KJIACC

Pa3nen 6. TerioBblie sIBJI1CHUA.

OCHOBHBIE MOJ0KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3Mepbl aTOMOB M MOJEKyJ. ONbIThl, MOATBEPKIAIOIINE OCHOBHBIC
MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU.

Mopenn  TBEPHOrO, JKHUAKOTO ©  Ta3000pa3HOTO  COCTOSHHUN  BEIIECTBA.
Kpucrammueckne u amopdubsie Tema. OObSICHEHHE CBONCTB Ta30B, JKUIKOCTEH W
TBEPABIX TEJI HA OCHOBE IIOJOXEHHM MOJICKYISIPHO--KUHETUYECKOM  TEOPUHU.
CmaunBaHue U KanWUISIPHBIE ABJIEHUS. TeIroBoe paclinpeHue u CKaThe.

Temnepartypa. CBa3b TeMIEpaTypbl CO CKOPOCTBIO TEMJIOBOTO JBHXKEHHUS YACTHL.
Buytpennsisi sneprus. CrniocoObl M3MEHEHHs] BHYTPEHHEW SHEpruu: Temiornepenaya u
coBepuieHue paboTel. Buabsl Temonepegayd: TEIJIONPOBOAHOCTh, KOHBEKIUS,
W3JIy4YCHHUE.



KonmuuectBo TemnoTel. VYienbHas TEMIOEMKOCTh BeIleCTBA. TemIo00MEH H
TEMJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOro OamaHca. [lmaBieHue u OTBEpAEBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YAenbHas TemioTa 1uiaBieHus. IlapooOpazoBanue wu
koHneHcarusi.  Mcnapenue. Kumnenwe. VYaenpHas Temora  mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYpPbl KUTIEHUS OT aTMOC(HEPHOTO JIaBJICHHUSI.

BnaxuocTs Bo3yxa.
DHeprus TOIIMBA. Y AebHas TEIJI0Ta CrOPAHUS.

[Tpuniuner padoTsl TemnoBbix apurarenei KI1JI teroBoro asurarens. TerniaoBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEU CPEBI.
3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUU B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.
HaGmoneHre OpoyHOBCKOTO JIBHXKCHUSI.
Ha6monenue nuddysum.
HaGmonenue siBjieHU cMauuBaHUS U KaTUJUISIPHBIX SBJICHUH.
HaGmroneHne TermioBoro pacuiupeHust Tell.
N3menenue napiieHus ra3a Mpu M3MEHEHNH 00BbEMA U HArpeBaHUM WIIN OXJIAXKICHUH.
ITpaBuna usmepeHus: TeMnepaTypsbl.
Buaer reronepenaum.
OxnaxieHue nMpy COBEPILICHUU PaOOTHI.
HarpeBanue npu coBepiieHUd paboThl BHEITHUMH CHJIAMHU.
. CpaBHEHHE TEINTIOEMKOCTEN pa3IMYHBIX BEIIECTB.
. HaGmronenne kuneHus.
. HaGmronenue nocTostHCTBA TEMIIEPATYPHI MTPH TJIABJICHUU.
13. Mojenu TeIUIOBBIX JABUTaTEJIEH.
Jlabopamopnuie pabomot u onvimot.
OnbITHI MO OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TMPUTSYKEHUS.

© o Nk wbdhE
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OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM UJIM caxapa.
OMbITHI O HAOJIOICHHUIO TEIIJIOBOTO PACITMPEHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEI.
OmnpeneneHue AaBaeHUS BO3yXa B Oa/UIOHE IIMPHUIIA.

ok~

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3/lyXa OT €ro o0bEMa H

HarpeBaHus WIM OXJIAXKICHUS.

6. IIpoBepka TUTOTE3bl JIMHEWHON 3aBUCUMOCTH JUTHHBI CTOJIOUKA KUIKOCTH
BTEPMOMETPHUECKON TPyOKE OT TeMIIepaTyphl.

7. HaGmronenue m3MeHEHUs] BHYTPEHHEW SHEPTUH Tela B PE3yNbTAaTe TEIIONepe adyn

UpabOThl BHELIHUX CHUJL.

8. MHcciiemoBanue sSBICHHS TEIUIOOOMEHA MPH CMEIIUBAHUH XOJIOTHOW U TOPSYCH BOJIBI.

9. OmnpenenieHHe KOJINMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM IPU TEMI00OMEHE C

HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

10. OnpeneneHue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpeneneHrue OTHOCUTEIbHON BJIAXKHOCTH BO3yXa.

13. OnpeneneHue yIeJIbHON TEIJIOTHI IUIABJICHUS JbA.

Pa3zjnen 7. DnekTpuueckue U MATHUTHBIE SIBJICHUS.



Onekrtpuzauns Ten. JIBa pona dneKTpUYecKuX 3apsaoB.  Bzaumoneuncrtsue
3apsbKeHHBbIX Tesl. 3akoH KysoHa (3aBHCHUMOCTB CHJIbI B3aMMOJEHUCTBHS 3apsKEHHBIX
T€1 OT BEJMYMHBI 3apsiIOB M PACCTOSHUS MEXAY TelaMu). AJIEKTPUUECKOe IOJe.
Hanpsix€HHocTh 2neKTpuyeckoro mnoid. lIpuHoun cynepnosuuuy  dIEKTPUUYECKUX
noJieil (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenu »snekTpuueckux 3apsfoB. OJIEMEHTAPHBIA J3JIEKTPUUYECKUU  3apsil.
Crpoenue aroma. IIpOBOJHHKM M AMDIIEKTPUKU. 3aKOH COXPAHEHHUs SJIEKTPUUYECKOTO
3apsaa.

DNEKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS DJIEKTPUYECKOIr0 ToKa. McTounnkn
NOCTOSIHHOTO TOKa. JIeWCTBHUS DJIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuita Toka. DiekTpudyeckoe HanpsikeHue. ConmpoTUBIEHUE
IPOBOJIHUKA. YIEIbBHOE CONPOTHUBIICHUE BellecTBa. 3akoH OMa g ydacTka LEemu.
IlocnenoBaTenbHOE U NApaAIENbHOE COEAUHEHUE IPOBOJHUKOB.

Pabora ® MOIHOCTH d3JeKTpuueckoro Toka. 3akoH [[xoymns—Jlenma.
DNeKTpUYecKue ey M MOTpeOUTean 3JIEKTpUYecKod sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctosiHHBIE MarHuThl. B3auMoaelcTBHE MOCTOSIHHBIX MarHWTOB. MarHuTHoe
noyie. MarauTHoe nose 3eMJIM U €ro 3Ha4eHHe Ui AKU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHoe MoJje 3JIEKTPUYECKOro ToKa. [IpuMeHeHHe 3JIeKTpPOMarHuTOB B TEXHHKE.
JleficTBHe MarHUTHOTO IOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENh TOCTOSIHHOTO
ToKa. lHcronb30BaHUE HIIEKTPOJBUIaTENIe B TEXHUYECKHX YCTPOWCTBAX M Ha
TPaHCIOPTE.

OnbiTel @apanes. SBneHWe »ieKTpoMarHUuTHOM wuHAykiuu. I[IpaBuno JleHia.
Onekrporenepatop. CrocoObl MOMYYECHHS DJACKTPUYECKON IHEPTrUU. DNEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

JHemoncmpayuu.
DJeKTpr3alus Tel.
JIBa posia 3IEKTPUUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEN.
Y CTpONCTBO U AEUCTBUE 3IEKTPOCKOIIA.
DneKTpocTaTuyecKast MHIYKLHS.
3aKOH COXpaHEHHUS SIIEKTPUUECKUX 3aPSI/IOB.
[IpOBOIHHUKH U TUDIIEKTPUKHU.
MoaennpoBaHue CHIOBBIX JJUHUM 3JIEKTPUYECKOTO TOJISL.
HcTouHrKH NOCTOSIHHOTO TOKA.
JIeCTBUS 3JIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B )KUIKOCTH.
. I'a30Bb1i1 pa3psn.
. I3MepeHue CUIbl TOKa aMIIepMETPOM.
. I3MepeHune 31eKTpU4eCKOro Harps>KEHUsI BOJIbTMETPOM.
. PeocTaTt n MarasuH conpoTHBICHH.
. B3aumopericTBrEe NOCTOSIHHBIX MAarHUTOB.
. MonennpoBanrue HEBO3MOKHOCTHU Pa3IEJICHUS TIOJKOCOB MarHuTa.
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17. MoaenupoBaHuEe MarHUTHBIX MOJIEN IIOCTOSHHBIX MAarHUTOB.

18. OmnbIT Dpcrena.

19. MarsHuTtHoOE€ MoJje TOKa. IJIEKTPOMarHur.

20. JlelicTBME MAarHMTHOTO MOJISL HA TPOBOJHUK C TOKOM.

21. DIEKTpOABUTraTENb MOCTOSIHHOTO TOKA.

22. UccnenoBanue sABIEHUS DJIEKTPOMATHUTHON MHAYKIIUU.

23. OnbiTel @apajnes.

24. 3aBHCUMOCTb HaNIPaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCIOBHI €ro BO3HUKHOBEHHS.
25. DNEKTPOreHePaTOp NOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomovt u onvimol

OMBITHI 110 HAOTIOICHUIO DJICKTPU3ALMY TEJ UHAYKIIUEH U TTPU COMMPUKOCHOBEHUH.
UccnenoBanue neMCTBUS AIEKTPUUECKOTO OISl HA IPOBOIHUKYU U TUDJICKTPUKH.
COopka u npoBepka padOThl INEKTPUUECKON 1ENH MOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u peryaupoBaHne HaMPSIKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UCTop, OT

I

COIMPOTHUBJICHUAPC3UCTOPA U HAIIPAKCHUA Ha PE3UCTOPC.

7. OHI)ITBI, ACMOHCTPUPYIOIIHNC 3aBUCHUMOCTD 3JICKTPHUYCCKOI'O
COIMPOTHUBJICHUAIIPOBOJHHKA OT €TI0 AJIMHBI, INIOIIAAN ITOIICPECUHOIO CCUYCHUA U
Matcpualia.

8. IIposepka mpaBwiia CIOKEHUS HAIPSHKEHUN IPU MOCIEA0BATEIIBHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

9. Ilposepka nmpaBuiia i CUJIbI TOKA IIPU MTAPAJIIEITBHOM COEUHEHUHN PE3UCTOPOB.
10. Ompenenenue padOTHI DIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpepneneHne MOITHOCTH 3JIEKTPUUECKOTIO TOKA, BBIIEIIEMOM Ha pE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Y€pe3 JAaMIIOUKY, OT
HanpsHKCHUsS HA HEW.

13. Omnpenenenue KIIJ] nHarpeBaTensi.

14. HccnepoBaHWE MarHUTHOTO B3aUMOJAECHCTBUS OCTOSIHHBIX MarHUTOB.

15. M3ydyeHHe MAarHUTHOTO MOJISI MOCTOSIHHBIX MarHUTOB IPHU UX OOBEAVMHEHUU U
pa3aeIeHUN.

16. HccnenoBaHue AEUCTBUS SIIEKTPUUECKOTIO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, I€MOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBUS KaTYILIKHU C
TOKOM MMAarHuTa OT CWJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. HM3yueHue nerCTBUS MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. HWszmepenue KIIJ anekTpoaBUraTeibHOM yCTAHOBKH.

21.  OnbIThI IO UCCIIEAOBAHUIO SIBIICHUS SJIEKTPOMArHUTHON MHAYKIHMH: UCCIEA0BaHUE

VW3MEHEHNW 3HAYEHUs U HAIPABJICHUS WHIYKIIMOHHOTO TOKA.
9 KJIACC

Pasznen 8. Mexannueckue siBJCHHUSA.
Mexanndeckoe  ABmkeHue. MarepuanbHas — Toyka.  Cucrema  OTCuéTa.



OTHOCUTENBPHOCTh ~ MEXAHUYECKOTO  JBWKEHUSA. PaBHOMEpHOE  MOPSIMOJIMHENHOE
nerkeHue. HepaBHoOMepHOe mnpsmonuHeiHoe nBukeHue. CpelHsiss W MIHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JBUKEHHM.

VYckopenue. PaBHoyckopeHHOE IpsiMoJinHEHOe ABuxkeHne. CBOOOIHOE MajieHueE.
Omnbitel ["anunes.

PaBHOMepHOE JBHKEHHME TIO OKpYyXHOCTU. Ileprog u wactoTa oOpaleHus.
JluneriHas u yriioBas CKOpoCTH. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH HproroHa. Bropon 3akoH Herorona. Tperuin 3akoH HeroToHa.
ITpyuHIMII CYNIEpIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CuJla TPEHUS CKOJIbXKEHHS, CUJIa
TPEHUSI TIOKOSI, APYTUE BUIbI TPEHUS.

Cwia TSOKECTM W 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOJHOTO TaJeHUS.
JBmxkenune maHer Bokpyr Connma. IlepBas kocmuueckas ckopocTh. HeBecoMocTh u
neperpys3Ku.

PaBHoBecue wmatepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teino. PaBHOBecue
TBEPAOTO TENAC 3aKPEIUNIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TskecTH.
Nmnynsc Tena. MI3MeHenne ummyibca. UMmynbe cuiibl. 3aKOH COXPAHEHUSI UMITYJIbCA.
PeakTuBHOE IBUKEHMUE.

Mexanuueckasi paboTa U MOIIHOCTh. Pabora cuil TSKECTH, YOPYrOCTH, TPEHUSI.
CBs3p  oHeprun W pabotel. [loTeHmuManbHas »dHEPrus Teja, TMOAHATOTO HaJ
MOBEPXHOCTHIO 3emiid. lloTeHuuanbHas >HEPrusi CkKaToil MNpyxuHbl. KuHeTHueckas
sHeprus. TeopeMa O KHHETHMYECKON DSHEPruu. 3aKOH COXPAHEHUS MEXaHUYEeCKOU
JHEPIUHU.

Jemoncmpayuu.

1. HabmroneHne MEXaHUYECKOTO ABUKEHUS Tela OTHOCUTENBHO Pa3HBIX Tell OTCUETA.
2. CpaBHEHHE MyTEW U TPACKTOPHI IBMKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHOPA3HBIX TEJ OTCUETA.

3. H3mepeHune CKOpOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO IBUKECHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

5. HaGmronenue NBHXEHUS TeJa MO OKPY>KHOCTH.

6. HaOmroneHne MexaHMYECKUX SBJICHUM, MPOUCXOASIINX B CHCTEME OTCUYETA
«Tenexka»pu e€ paBHOMEPHOM U YCKOPEHHOM JIBUDKEHUU OTHOCUTEIBHO KaOMHETa
Gu3uKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MAcChl Tejla U ICHCTBYIOIIEH Ha HETO CUJIBIL.

8. HaOmromenue paBeHCTBA CHUJI TIPH B3aUMOJICHCTBUU TElL.

9. H3meHeHue Beca Tena IPU YCKOPEHHOM JIBUKEHHH.

10. Ilepenaya ummysnbca Ipu B3aUMOJIEHCTBUU TEIL.

11. Tlpeobpa3oBaHuUs YHEPTUU TIPHA B3AUMOJACHCTBUH TEII.

12. CoxpaHeHHe UMITyJIbCa MPU HEYNIPYTOM B3aHMOICHCTBUU.

13. CoxpaHeHHe UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUN.

14. HaOmroneune PEaKTUBHOI'O JABMIKCHUA.

15. CoxpaHeHHE MEXaHUYECKON FHEPTUM MpU CBOOOTHOM MaJCHUU.

16. CoxpaHeHHEe MEXaHUYECKOW YHEPTUU MPU JBUKEHUH TEJIA MO/ I€MCTBUEM MIPYKUHBI.
Jlabopamopnuie pabomot u onvimeot.

1. KoHcTpynpoBaHue TpakTa Uil pa3rOHAa W JabHEHMIIEr0 paBHOMEPHOTO JABHKEHUS



[IapuKa WA TeIEKKH.

2. OmpeneneHue CpeIHE CKOPOCTHU CKOJBXEHUs OpyCKa WM JIBU)KEHUS ILIapHUKa 10
HAKJIOHHOM TTIOCKOCTH.

3. OmpeneneHne yCKOpPEHHUs Tejla MPU PaBHOYCKOPEHHOM JIBDKEHUU MO HAKJIOHHOM
IJTIOCKOCTH.

4. VccnemoBaHue 3aBUCMMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBUKCHUU
0e3 HayaJIbHON CKOPOCTH.

5. IlpoBepka THUIIOTE3bl: €CIAU MPU PABHOYCKOPEHHOM JBUKEHUU O€3 HaudadbHOU
CKOPOCTH IIYTHU OTHOCSTCA KaK psiJi HEUETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

6. HccrienoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUSI OT CHJIBI HOPMAJILHOTO
JABJICHUSL.

7. Omnpenenenne k03 UITUEHTA TPEHUS CKOJIBKCHHUS.

8. OmnpeneneHue >KECTKOCTH MPYKUHBI.

9. Omnpenenennie pabOThI CUIIbI TPEHUSI IPUPABHOMEPHOM JIBIDKCHUHM Teja TI0
TOPU3OHTAIBHON TTOBEPXHOCTH.

10. Omnpenenenue pabOTHI CUIIBI YIIPYTOCTU MPHU MOIBEME TPy3a ¢ MCIOJIB30BAHUEM
HETOABHKHOTO U MOJBUKHOTO OJIOKOB.

11. UzydeHue 3aKOHA COXpPaHEHUS YHEPTHUU.

Paznen 9. Mexanuvyeckue Koja1e0aHUSA U BOJIHBI.

Konebarenbnoe paBuxeHne. OCHOBHBIE XapaKTEPUCTHUKU KoJeOaHUM: MEpHo/,
4acToTa, aMIUINTyAa. MareMaTHdecKuidi M TNpPYXKUHHbIA MasTHUKH. lIpeBpamieHue
SHEPTUU MPH KOJIeOATETHHOM JIBHKEHUH.

3aryxaromue kosnebanus. BeiHykaeHHble KosieOanusa. Pezonanc. Mexanuueckue
BOJIHBL. CBOMCTBAa MEXaHMYECKUX BOJH. [IpofoisibHBIE M MOINEpedYHble BOJIHBL. J[yMHA
BOJIHBI U CKOPOCTh €€ pacrnpocTpaHeHus. MeXaHW4YecKue BOJHBI B TBEPAOM TeEJE,
CEMCMHUYECKUE BOJIHBI.
3Byk. ['poMKOCTB 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. MH(Gpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

Ha6monenne konebaHuit TeI Mo 1eHCTBUEM CHIIBI TSOKECTH M CHITBI YIIPYTOCTH.
HaGmonenne xoneGanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroeHne BRIHYKICHHBIX KOJIeOaHU U pe30HAHCA.

PacnpocTpanenne npoAoJibHBIX U IONIEPEUHBIX BOJIH (Ha MOJIEIN).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHYECKHN PE30HAHC.
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Jlabopamophuie pabomot u onvimeot.

1. OmnpeneneHue 4acTOThI U MIEPUOAa KOJeOaHUNH MaTEMAaTUUYECKOTO MasiTHHKA.

2. OmnpeneneHue 4aCTOTHI M Iepuoa KojeOaHUM NPy KUHHOTO MasITHUKA.

3. MHccienoBanne 3aBUCHMOCTH TEPHOJia KOJICOAHHMM TOJBEIICHHOTO K HUTH Tpy3a

OTJIJTMHBI HUTH.

4. HccnemoBaHue 3aBUCUMOCTU TepHoJia KojeOaHUN MPY>KUHHOTO MasTHHUKA OT

MaccChITpy3a.

5. IIpoBepka HE3aBUCHMOCTH MEpHoOaa KojieOaHUM rpy3a, MOABCIICHHOTO K HUTH, OT

MacchI Tpy3a.

6. OMmbITEI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTH MIEpHoAa KoJIeOaHu
MPY>KUHHOTOMAasSTHUKA OT MAacChl I'py3a U KECTKOCTH MPY>KUHBI.



7. VI3MepeHue ycKopeHHsI CBOOOIHOTO MaICHUSI.

Pazjnen 10. DiiekTpoMarHuTHOE 10JI€ M JJIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE ToJIE. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa

aneKTpoMarHuTHeIX BONH. [llkama snekTpomMarHuTHBIX BOJIH.  Mcmosib3oBaHue

AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3H.

DJleKTpoMaruuTHas npupoja cseta. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BosnHOoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. VBydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO Tese(oHa.

Paznen 11. CBeToBbBI€ SIBJICHUS.

JlyueBasg mozaenb cBeta. Mcrtounuku cera. lIpsiMonuHEHOE pacnpoCTpaHEHHE CBETAa.

3atmenust Connna u Jlynsl. Otpaxenue ceta. [Inockoe 3epkano. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpesoMIIeHUs cBeTa. [1oiHOE BHYTpEHHEE OTPaKEHUE CBETA.
Hcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.

Jlunza. Xon mydedt B nuH3ze. OnTudeckas cucteMa (poroarmapara, MUKPOCKOTMA
uTeneckomna. ['1a3 kak onTu4eckasi cucteMa. bM30pyKoCTh U 1aIbHO30PKOCTb.
Paznoxxenne 6emoro ceera B ciektp. OnbiThl HetoToHA. Ci10K€HHE CIIEKTPATIbHBIX IIBETOB.
JHucniepcus cBeTa.

Jemoncmpayuu.

[IpssMOIMHENWHOE PacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tony4yenue nzoOpakeHU# B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xo Jydelt B coOuparoIiei JuH3e.

XoJ Jiyuel B pacCEHBaIOLICH JTUH3E.

[TomyueHnue n300pakeHHI C MOMOIIBIO JIMH3.

[TpuHIMn nevictBus GoToarnmapaTa, MUKPOCKOTIA U TEIECKOTIA.

10. Mopaens riasa.

11. Pa3znoxxeHue 6eyoro cBeTa B CIIEKTP.

12. Tlomy4enue Ge0ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHHS CBETOBOTO Jiyda OT YIJja MaJIeHUS.
2. H3yuenue xapakTepuCTUK U300paKeHHsI MPEeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJIA MIPEJIOMIICHUSI CBETOBOTO JIy4ya OT yIJia MMaJAeHUs
HarpaHuLe «BO31YX—CTEKIION.

4. Tlomyuenue n300pakeHN C TOMOIIHI0 COOMPAFOIIICH JTUH3HI.

5. Omnpenenenre POKYCHOTO PACCTOSHUS U ONITUYECKOM CUIIbI COOMpPAIOLLEH JTUH3BI.
6. OmNbITHI IO PA3JI0KEHUIO OEIOT0 CBETA B CHEKTP.

7. OnbIThl IO BOCHPUSITUIO I[BETA MPEIMETOB NPH UX HAOIIOJCHUU Yepe3 LBETOBBIC

(GUIBTPHI.
Pasznen 12. KBaHnToBbI€ ABJICHHUSA.
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Oneitel  Peseppopna u mimanerapHas mojenb atoma. Mogens artoma bopa.
Hcnyckanue u nornomeHne ceerta aroMmoM. KBaHThl. JInHEYaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO si/Ipa.
Hyxnonnas monens aromHoro sapa. M3oronsl. Pagnoaktusaeie npespaienus. [lepuon
[0JIypacmnaga aTOMHBIX sIep.

SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsAJ0BOT0 U MaCCOBOTO YMCEI. DHEPIUs
CBA3U aTOMHBIX sifep. CBA3b Macchl M SHEPruu. Peakuuu cCHHTE3a W JEJICHUS SIAEP.
Ncrounuku sneprun CosiHIA U 3BE3].

SnepHas sHepreTuka. JledcTBUsA pairOaKTUBHBIX U3JYYECHUN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

1. COexTphl U3JTYUYEHHUS U MOTJIOIICHHUS.

2. CnekTpbl pa3InuHbIX Ta30B.

3. CnekTtp BoJOpOAA.

4. HaGmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka MOHU3UPYIOUIUX U3ITYYCHUH.

6. Perucrpanus u3ny4eHus NPUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopnuie pabomout u onvimeot.

1. HaOGmroneHue CIUIONTHBIX U IMHEWYAThIX CIIEKTPOB U3TyUCHHS.

2. HccrnenoBanue TPEKOB: U3MEPEHHE DHEPTUU YACTHUIIBI TTO0 TOPMO3HOMY MYTH (T10
dotorpadusim).

3. UW3mepeHue paaroakTUBHOTO (OHA.

IToBTOPUTEIHLHO-0000 AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAONINN MOAYIb MpeAHA3HAYEH JUIsl CUCTEMATU3alUU U
000011IeHHs TTPEAMETHOTO COIEPKAHUS U OIbITA JEITEIbHOCTH, MTPUOOPETEHHOTO MPHU
U3yYeHHUH BCEero Kypca (U3UKH, a TakkKe g TMOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uKe Uil 0OydJaromuxcs, BBIOpABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy wu3ydeHUM HAHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BHIbI
JESITENHbHOCTH, HAa OCHOBE KOTOPBHIX 0O€CIeYnMBaeTCs ITOCTIKEHHUE TMPEAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3ynbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHUE HAay4YHbIX METOAOB HCCIEIOBAHUS
SBJIICHUN TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSCHATH (DU3UUECKUE SBICHUS,
MPUMEHSISL TIOJIyYEHHbIE 3HAHUA, pelaTh 3ajJadyd, B TOM 4YHUCJIE KauyeCTBEHHBbIE H
AKCHEPUMEHTAIbHBIE.

[IpyHUMNIMANBHO JEATENBHOCTHBIA XapakKTep AaHHOTO pa3lielia pealn3yeTcs 3a
C4€T TOTO, YTO OOYJAIONINECS BHITIOTHSIOT 3aaHus, B KOTOPHIX UM TpeiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWW PACMO3HABATH M HAYYHO OOBICHATH (PU3HUECKHE
SIBJIEHUSI B OKPY’KAIOILIEW IPUPOJIE U ITOBCEHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4YHbIE METOJAbl MCCIENOBAHUS (PU3NYECKUX SIBICHHUM, B TOM

YuCIie AJI IPOBEPKHU THUIOTE3 U MOJTYYEHHUS] TEOPETUUECKUX BbIBOJOB;
OOBSCHATh HAy4YHBIE OCHOBBHI Hamboliee BaXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUW, HaIpUMeEp, MPAKTUUYECKOrO MCIOJb30BaHUS PA3IUYHBIX HMCTOUYHHUKOB
SHEPrMM HAa OCHOBE 3aKOHA MpPEBpallCHUS M COXPAHEHUs BCEX HU3BECTHHIX BHUJOB
SHEPIHH.



IINTIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HAYPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

W3ydyenne ¢Qu3mkn Ha  ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAIMPABICHO HAJIOCTIKEHUE JIMYHOCTHBIX,
MeTanpeMETHBIX U TPEMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
B pe3ynbraTe nzydyenust GpuU3MKM Ha YpOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus yoOydaromerocs 0yayT cpopMUpOBaHbI
CJIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThl B YACTH:
1) nIATPHOTHYECKOT0 BOCITUTAHMSI:
. ] mposIBIEHUE UHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIMCKON (pr3muecKonHAYKH;
e IICHHOCTHOE OTHOIIEHUE K IOCTIKEHUSIM POCCUICKUX YUIEHBIX--(PU3UKOB;
e 2) rpa’kIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:
. | TOTOBHOCTbh K aKTHBHOMY YYaCTHIO B 00CYXJICHHU OOIIECTBEHHO 3HAYMMBIX U dTHYECKHUXITPOOIJIEM, CBSI3aHHBIX C

MPAKTUYECKUM NMPUMEHEHUEM JIOCTUKEHUN (PUBHUKU;
e OCO3HAHHE BAXHOCTH MOPAJIbHO--dTUYECKHUX MPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;
e 3)3CTeTHYECKOT0 BOCIIUTAHHUS:

. | BOCHpPHSATHE ICTETHMUECKUX KadecTB (DPU3UYECKON HAyKW: €€ TapMOHMYHOTO IMOCTPOEHUS, CTPOTOCTH, TOUHOCTH,
JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

. 1] oco3HaHWE IIEHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO HMHCTPYMEHTAa IO3HAHUS MHUpPA, OCHOBBI Pa3BUTHS

TE€XHOJIOTUH, BAKHENIIEH COCTABIISAIOIIECH KYJIbTYPHI;

e pa3BUTHE HAYYHOU JIFOO03HATEHHOCTH, HHTEPECA K UCCIIEI0BATEIBCKOMN A TEIIBHOCTH;

e 5) ¢popMupoBaHus KyJbTYPbI 310POBbSI H SMOIIMOHAJIBHOT0 0JIATOMOTY IS :

. 7 OCO3HaHHE IIEHHOCTH 0€30MacHOTO0 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BAKHOCTH IPaBUI
0e30macHOr0 TMOBEEHUSA Ha TPAHCIOPTE, HAa J0pOrax, C DJIEKTPUYECKUM U TETUIOBBIM OOOpPYJIOBAHHEM B JIOMAITHUX
YCIOBUSIX;

.  chopMHpPOBAHHOCTh HaBBIKA peieKCHH, MPU3HAHUE CBOETO MpaBa HA OMMOKY W TAaKOTO K€ MpaBa y JIPYroro
YEJI0BEKa,;

e ©6) TPYZ0BOro BOCTIMTAHMSA:

. 7 aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKHUX 3ajlay (B paMKax CEMbU, 00pa30BaTENIbHOW OpraHU3aliu, ropoja,

Kpasi) TEXHOJIOTUYECKOM U COIMaIbHON HANpPaBICHHOCTH, TPEOYIOMIKMX B TOM YKCIIC U PU3NMUECKUX 3HAHUM;
e HHTEPEC K MPAKTUYECKOMY U3YUYEHUIO MPOQecCcuii, CBI3aHHBIX C (PU3UKOU;



e 7)3KOJOTrHYECKOro BOCTIMTAHMS:

[ | OpHEHTalMs Ha NpUMEHEHUEe (PU3MYECKUX 3HAHMM [ pelleHHs 3aJad B 00JIaCTU OKPYKAIOIIEH Ccpensl,
IJIAHUPOBAHHUS NOCTYIIKOB Y OLEHKU MX BO3MOJKHBIX ITOCJIEACTBUM IS OKPYXKAIOUIEH CPEbL,

e OCO3HAHME I100ATBHOrO XapaKTepa 3KOJOTMYECKUX MPOOIeM U MyTeil UX pelieHus;

e 8) aganTanuu K H3MEHSIIOIIMMCS YCJIOBUSM CONMAILHON U IPHPOIHOM CpPebI:

[ T MmOTpeOHOCTh BO B3aWMOJCHCTBUU MPU BBIMOJIHEHUH HCCIEIOBAHUNA U MPOEKTOB (DPU3MYECKON HAINpaBICHHOCTH,
OTKPBITOCTD OIIBITY U 3HAHUAM JIPYIUX;

e [IOBBILICHUE YPOBHS CBOECU KOMIIETEHTHOCTH YE€PE3 NMPAKTUUECKYIO IEATEIBHOCTD;

. ) moTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHUU, B TOM uHcie (HOpPMYyTHUpPOBATH HUIEH, MOHATUS, TUIOTE3BI O
puznuecknx 00ObeKTax U ABJICHUSX;

e oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00acTu Gpusuku;

e IUJJAHWPOBAHHME CBOETO PA3BUTHS B MPUOOPETCHUU HOBBIX (PU3MUECCKUX 3HAHUM;

e CTpeMIICHHE aHAIM3UPOBATH U BBISIBJISTH B3aMMOCBSI3H IIPUPO/IbI, O0IIECTBA u PKOHOMUKH, B TOM 4YHUCJE C
UCIOJIb30BaHNEeM (U3HUECKUX 3HAHUIA;

e OIICHKA CBOUX JEUCTBHUI C yUETOM BIMSHHS Ha OKPYXKAIOIIYIO CPENy, BO3MOKHBIXTTIO0AIbHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pesynbrare ocBoeHHS mporpaMMbl 1o (PU3UKE Ha YPOBHE OCHOBHOI'O 00IIero obpa3oBaHus y oOydaromerocs OyayT
chopMUPOBaHEI MeTaNpeAMeTHbIE Pe3yJbTAThl, BKIIOYAIONINE IT03HABATEIBHBIE YHHUBEPCAIbHBIC Y4YeOHBIC IEHCTBUS,
KOMMYHUKAaTHBHBIC YHUBEpCAJIbHbIC YUCOHBIC ACHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHbIE TEUCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruyeckue AeMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OOHEKTOB (SIBICHUH);

e YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIINHA, OCHOBAHUS JUIT 000OIICHUSI U CPAaBHEHUS;

e BBIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paccMaTpPUBAEMbIX (PaKTaX, JAHHBIX M HAOIIOJCHUSIX, OTHOCSIIIUXCS K
(bu3HUECKUM SIBICHUSM;

e BBIABJIATH NMPUUYNHHO--CICACTBEHHBIC CBSI3U TPH H3YYCHUM (PU3NYECKUX SBICHUN W TPOIECCOB, NI€TaTh BBIBOIBI C
WCIIOJIb30BaHUEM JACAYKTUBHBIX M WHIYKTHUBHBIX YMO3aKJIIOUEHUW, BBIABUTATh TUIOTE3bl O B3aUMOCBS3SIX (U3UYECKHX
BEJINYUH;

e CaMOCTOSATENIbHO BBIOMpaTh CcHoco0 pemieHusi yuyeOHOM (¢u3MYecKo 3aJauu (CpaBHEHHUE HECKOJIbKUX BapUaHTOB
pelieHus, BRIOOp HanboJiee MOIXOISIIEro ¢ YUY€ TOM CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB).



Ba3oBble ncciaenoBarebCKue 1eiiCTBUS:

e HCITOJIB30BATh BOTIPOCHI KaK UCCIICIOBATEIHLCKHIA HHCTPYMEHT ITO3HAHMS,

e TIPOBOJUTHIIO CaMOCTOSTEITLHO COCTaBIICHHOMYIIJIAHY OIIBIT, HECIOXHBIA(DU3UICCKUIN IKCIIEPUMEHT,
HE0OJIbIIOE UCCIEA0BAHNE (PU3UYECKOTO SABJICHHUS;

e OIICHUBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, IMOTYUYECHHYIO B XOJEHCCIICIOBAHUS WU IKCIICPUMEHTA;
e CaMOCTOATEIBHO bopmMynupoBaTbOOOOIIEHNUSI U  BBIBOJLI IO pPe3yJabTaTaMIIPOBEAEHHOTO HAOIIOICHMUS,
OTIBITa, UCCIICTIOBAHUS;

e TIPOTHO3UPOBATH BO3MOKHOE JlajbHEHIIICEe pa3BUTHE (PU3UUYCCKUX MPOIIECCOB, a TAKKEBBIABUTATH MPEIOIOKCHHS 00 UX
Pa3BUTHH B HOBBIX YCJIOBHUSIX M KOHTCKCTaX.

Pab6ora ¢ unpopmanueii:

e TPUMEHATH PA3JMYHBIC METOJbI, HHCTPYMEHTHI M 3alpPOChI TP MOUCKE W O0TOOpe MH(POPMAIMH WM JAHHBIX C YU4ETOM
peIOKEHHON yaeOHOM hU3NIeCcCKOH 3a/1auu;

e AHAJIM3UPOBATh, CACTEMATH3UPOBATh M HHTCPIIPETUPOBATh HHPOPMAITHIO PAa3IMYHBIX BHIOB U (DOPM IIPEICTABICHUS;

e CaMOCTOSTEJILHO BBIOMpATh ONTUMAIbHYIO (HOPMY TpeJcTaBieHUs WHGOPMAIMU W WUTFOCTPUPOBAThH pellacMbIe 3a7adu
HECJIOKHBIMH CXEMaMH, TUarpaMMamMu, HHOU rpaduKoil 1 UX KOMOUHAIUSIMU.

KomMmyHuKaTHBHBIE YHUBEPCAIbHbIE yUeOHbIe 1eiicCTBHUS:

e B X0lIe OOCYXIeHHUs y4yeOHOro MmaTepualia, pe3yibTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB 33JaBaTh BOIPOCHI IO
CYLIECTBY OOCYXIaeMOM TeMbl M BBICKa3blBaTh WJEW, HAIlCICHHbIE Ha pelIeHUuEe 3aJadd  H  MOJJepKaHue
0J1arokeaaTeabHOCTH OOIIEHMS,

e COIMOCTaBISITh CBOU CYXKICHHSI C CYXICHUSMU JIPYTUX YYaCTHUKOB JMajora, OOHApPYKHBAaTh DPA3IUUME U CXOJCTBO
MMO3HUIIUM;

e  BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

e TyOJIMYHO MPEACTABISTH PE3yIbTAThI BBIMOIHEHHOTO (PU3MUYECKOTO OMBITA(IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

e TIOHMMATh M WCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWBUIAYaTbHON pabOThl TpHU pPEIICHHWH KOHKPETHOM
buznuecko mpoOIeMbI;

e TPUHUMATH IIEIM COBMECTHOHN JAESITEIIPHOCTH, OPTraHW30BHIBATH NEHCTBUSA MO €€ JOCTHIKEHHUIO: PACHpeNelisiTh POJIH,
00CYXXJIaTh MPOIIECCHI U PE3yJIbTAaThl COBMECTHON PabOThI, 00001MaTh MHEHHUST HECKOJIBKHUX JIIOJICH;

e BBITIOJHATH CBOIO YacTh PaOOTHI, JOCTHTAs KAYECTBEHHOTO PE3yJIbTaTa MO CBOEMY HAIMPABICHUIO M KOOPAHUHHUPYS CBOU
JCUCTBUS C APYTHUMH YJCHAMU KOMaH/IbI,

e OIICHWBATh KaueCTBO CBOETO BKJIAJa B OOMIMH TPOAYKT MO KPUTEPHSIM, CaAMOCTOSATEIHHO CGHOPMYITHPOBAHHBIM
YY9aCTHUKAMU B3aMOJICHCTBHSI.



PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBHUSA

Camoopranuszanus:

e  BBIABJIATH MPOOJEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUAX, TPEOYIOIUX Il peIIeHUs

(u3nUecKUX 3HaHU;

e OpHUEHTUPOBATHCS B PANIMUYHBIX MMOAXOAAX HPHUHATHS pElICHUN (MHAMBUAYAJbHOE, NPUHATHE PEHICHUS B TpPYIIIIE,
OPUHSITHE PELICHUN TPYMION);

e  CaMOCTOSATEIBHO COCTaBISATH AJTOPUTM pelieHus: GU3ndYecKoil 3aauu UM IUIaHa MCCIEAOBAHMS C YUYETOM HMEIOIINXCS
pECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh Ipe/ijlaraeMble BAPUAHThI pELICHUM;

e JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIA MHTEJLICKT:

e J1aBaTh JICKBATHYIO OLICHKY CUTYyal[MU U MIpejiaraTh MiaH €€ N3MEHEHUS;

e OOBSACHATH MPUYUHBI JOCTHKEHUSA (HETOCTHXKEHUSI) PEe3yJlbTaTOB JESATENbHOCTH, JaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY;

e BHOCUTb KOPPEKTUBBI B AESITEIBHOCTbH (B TOM YHCII€ B XOJ| BBIIOJIHEHUS (PU3MUECKOTO MCCIENOBAHUS WM NPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBIIUXCS CUTYalMH, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM,;

e CTaBUTh ceOsl Ha MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCMM Ha HAy4YHYIO TeMy, IOHMMAaTb MOTHUBBI,
HaMEpEHHUs U JIOTUKY IPYroro;

e TIpHU3HABaTh CBOE MPAaBO Ha OMIMOKY MpHU pelIeHUuH (PU3NUECKHUX 3a7ay WIK B YTBEPXKJICHUAX HA HAYYHBIC TEMBI U TaKOe
e IIPaBo APYyroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 kjacce IpeIMETHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y
00y4JarommXxcss YMEHUM:
e HCIOJB30BaTh MOHATHUA: (PU3NUECKUE U XUMUYECKUE ABJICHUS, HAOIIOAEHUE, IKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, CANHUIIbI
($U3MYEeCKUX BEJIIMYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUSA BEUIeCTBa (TBEPAOE, KUJIKOE, Ta3000pa3HOE), MEXaHHUUECKOE
NBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSAMOJIMUHENHOE), TpaeKTOpUs, pPaBHOACHCTBYIOIIAs cuia, aedopmaius
(ynpyrasi, miacTu4eckasi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;



e paznuuaTh sBieHus (Auddy3us, TEI0BOE ABUKEHUE YACTUI] BEIIECTBA, PABHOMEPHOE JIBIKEHHE, HEPABHOMEPHOE
JBIDKEHUE, UHEPIUS, B3AaMMO/ICHCTBUE TEJ, paBHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallleHUs], Iiepeaya JIaBICHUS
TBEPIBIMU TEIaMU, KUIKOCTIMHU U Tazamu, aTMOochepHOE JaBJieHUE, TUIaBaHUE TeJl, IPEBPaIllCHUS MEXaHUUECKON YHEPTHH )
10 OMHUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3UUYECKOE SIBJICHUE;

e pacIO3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOIIEM MUPE, B TOM Yuciie (PU3NUeCcKue SBICHUS B
MIPUPOJIC: MPUMEPHI IBIKCHUS C PA3IMYHBIMU CKOPOCTSIMU B )KUBOUW M HEXKUBOU MPUPOJE, ACHCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE, BIUSHHE aTMOCHEpPHOTO JABJICHUS HA KWBOW OPraHuW3M, IUIaBaHUE PBIO, phluard B TeJie YEJIOBEKa, MPU ITOM
NEePEBOAUTH MPAKTUUECKYIO 3a7]a4y B YUeOHYI0, BBIJICIATH CYIIECTBEHHbBIE CBOMCTBA (TIPU3HAKH ) (DU3UYECKUX SBICHUM;

e OIKCHIBATh W3YUYCHHBIC CBONCTBA Tel U (PU3WUYECKHUE SIBICHUS, UCIOJB3Ys (U3MYECKHE BEIUYMHBI (Macca, 00BEM,
IJIOTHOCTh BEIIECTBA, BPEMSI, MyTh, CKOPOCTh, CPEIAHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJa, CUjla TPEHUS,
naBiaeHue (TBEPAOrO Tesa, >KUJIKOCTH, Tas3a), BHITAJKHUBAIOIIAs CHJIA, MEXaHM4YecKas paboTa, MOIIHOCTb, IUJIEUO CHJIBI,
MOMEHT CHUJIbI, KOO()(PUIIUEHT MOJIE3HOT0 JSUCTBUS MEXaHU3MOB, KHHETHUECKAsl U MOTCHIIMATbHAS YHEPTHSI), TIPU OMHCAHUH
PaBUIIBHO TPAKTOBATh (DM3UUECKUN CMBICJ WCIIOIB3YEMbIX BEIMYMH, UX O003HAUCHUS U CIMHUIILI (QU3NUECKUX BEITMYMH,
HaXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE IAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIMYMHAMH, CTPOUTH TpadUKu N3yUEeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

e  XapaKTepU30BaTh CBOMCTBA TeJd, (U3MUECKHUE SBJICHUS U MPOIECCHI, MCIOJb3Ys MpaBUia CIOKEHHUS CUII (BAOJb OJTHON
npsMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesa, MPaBWIIO paBHOBeCHs phiuara (0OJ0Ka), «30JI0TOE IPABHIIO»
MEXaHHMKH, 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUHU, IPU STOM JIaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

e OOBSACHATH (U3MYECKUE SBICHUS, TNPOLECCHI M CBOMCTBA TEJI, B TOM 4YHCI€ HU B KOHTEKCTE CHUTYyalUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUHMHHO-

-CIIEJICTBEHHBIEC CBSI3U, CTPOUTHh O0BICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1-2 W3ydeHHBIX CBOMCTBA (PU3NUECKHUX
SABJICHUMN, (PU3NIECKUX 3aKOHA UITM3aKOHOMEPHOCTH;

e pemaTth pacu€THbIC 337aun B 1-2 melcTBUsI, UCTIONB3Ys 3aKOHBI U ()OPMYJIBI, CBA3BIBAIONINE (PU3MUECKUE BEITMIMHBI: HA
OCHOBE aHaiM3a YCJOBHS 3aJadd 3allMCHIBATh KPATKOE YCJIOBHE, MOJCTABIATh (DU3UUECKHUE BEIMYUHBI B (OPMYIBI U
MPOBOJUTh PACUYETHI, HAXOAUThH CIPABOYHbBIC JaHHBbIE, HEOOXOJUMBIE Jisi PEIICHUS 3aJa4, OLICHUBATh PEATHUCTHYHOCTD
MOJTy4YEeHHOU (PU3UUECKON BEITUUYNHBI;

e pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3UYECKUX METOJIOB, B OMHCAHUU HUCCJIEAOBAHUS
BBIJICJISATh IIPOBEPSiEMOE MPEANOIOKEHUE (TUIOTE3y), pa3iniyaTh U UHTEPIPETUPOBATH MOTYUYCHHBIM pE3yJbTaT, HaXOAUTh
OIIMOKYU B XOJI€ OIbITA, ACJATh BBIBOJBI [10 €0 Pe3yJIbTaTaMm;



e TMPOBOAUTH OMNBITHI MO HAOMIOJECHUIO (U3UYECKUX SBICHUM UMM (U3UYECKUX CBOWCTB Tell: (POpMyIupoBaTh
MpOBEpsEMbIE MPEANOIOKEHUS, COOMPAaTh YCTAaHOBKY W3 NPEIJIOKEHHOI0 OO0OpYyJOBaHMS, 3alUChIBaTh XOJ ONbITA H
bopMynHUpOBATH BHIBOJIBL;

e  BBINOJHATH MPSMbIE U3MEPEHUSI PACCTOSHMSI, BPEMEHH, MACChl Tesa, 00bEMA, CUIIBI M TEMIEPATYPbl C UCIOJIb30BAHUEM
aHAJOTrOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUs MPUOOPOB C YUYETOM 3alaHHOM a0OCOJIOTHOM MOTPEIIHOCTH
U3MEpEHUN;

e TPOBOAUTH HCCIEJOBAHUE 3aBUCUMOCTU OJHOW (DU3MUECKOM BEJIMYMHBI OT JAPYrOdM C HCIOJI30BAHUEM MPSIMBIX
U3MEepeHui (3aBUCUMOCTH ITyTH PABHOMEPHO JBUXKYILEroCs Tejaa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUSI CKOJIbKEHUS OT
Beca Tesa, KauecTBa 0OpaOOTKM MOBEPXHOCTEH TeNl M HE3aBHUCHUMOCTU CUJIbI TPEHHUS OT IUIOIIAAUd CONPUKOCHOBEHHUS Te,
CWJIbl YIPYTOCTH OT YAJIMHEHHS MPYKUHBI, BHITAJIKUBAIOIIEH CUIIBI OT 00bEMa MOTpy>KEHHOM YacTU Tejla U OT IJIOTHOCTU
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTU Teja, OT TJyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN IJIaBaHUS Ted,
yCIIOBUW paBHOBECHS pbluara U OJIOKOB), Y4acCTBOBATh B IUITAHMPOBAHUM Y4EOHOTO HCCIENI0BaHMs, COOMpPATh YCTAaHOBKY M
BBITMIOJHATh U3MEPEHUS, CIeaysl NPEJIO)KEHHOMY IIaHy, (PUKCUPOBATh Pe3yiabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYMH B BUJI€ MPEJIOKEHHBIX Ta0IHIl ¥ TPadUKOB, JIeJIaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

e TIPOBOAUTH KOCBEHHbIE U3MEpPEHUsS (PU3MUYECKUX BEIUYUH (MUIOTHOCTH BEIIECTBA KUJAKOCTH M TBEPIOTO Teia, CHUila
TPEHHsI CKOJIbKEHHUSI, JIaBJIEHWE BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JNEHUCTBYIOIIAsS Ha MOTPYKEHHOE B KUAKOCTH TEJO,
KO3 (UIIMEHT TOJIE3HOTO JCHCTBUSA MPOCTBIX MEXaHU3MOB), CIEAysd TMPEIOKEHHON WHCTPYKIUMU: TPU BHIOJHEHUU
U3MEpEeHn cOOUpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BHIYUCIISITH 3HAYCHUE UCKOMOM BEJIMUUHBI;

e CcOONIOZATH MTPaBHJIa TEXHUKH O€30MMaCHOCTH IPH paboTe ¢ 1a00paTOpHBIM 000PYI0BAHUEM;

e  yKa3bIBaTh MPUHIHUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS
cocyabl, bapoMeTp, pbluar, OIBH>KHBIN M HEMOABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTD;

e XapaKTepU30BATh MPUHIIUIBI ACHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOM HA WX omucaHus (B
TOM 4YHMCJIE: NOJIMUIHUKH, YCTPOMCTBO BOJOINPOBOJA, TMAPABIMYECKHUI IPECC, MAHOMETP, BBICOTOMED, NOPUIHEBON HAacOC,
apeoMeTp), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UUECKUX SBJICHHUI U HEOOXOAMMbIE (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

e TPHUBOJIUTH MPHUMEPHI (HAXOAUTH WHPOPMAIMIO O MPUMEpaxX) MPAKTUIECKOTO HCIOIh30BAHUA (DM3MUECKUX 3HAHHWHA B
MOBCETHEBHOM KM3HHU A obecreyeHusi 0e30MacHOCTH MpU oOpallleHuu ¢ MpuOopaMu M TEXHUYECKUMH YCTPONCTBaMH,
COXPAHEHUS 3JI0POBbsI U COOIIOAEHUSI HOPM 3KOJIOTMYECKOTO MTOBEJEHUS B OKPYKAIOLIEH Cpelie;

e OCYHLIECTBJISITH OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUU C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, Ha
OCHOBE MMEIOIINXCSA 3HAHUW U IIYTEM CPAaBHEHHUS

Pa3IUYHBIX HICTOYHUKOB BBIIEIATH HHPOPMALIMIO, KOTOPAs SIBJSETCS MPOTUBOPEUMBOM MM MOKET OBITH HEJOCTOBEPHOI;



e HCIOJIb30BaTh MPU BBIIOJHEHWU YYEOHBIX 3aJlaHUl HAYy4HO--TIOMYJSIPHYIO JIUTEpaTypy (QHU3NUYECKOro COAEpKaHus,
CIPaBOYHBbIE MaTepHUalibl, pecypcbl ceTu VIHTepHeT, BiajeTb NpUEMaMHM KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaIK U3 OJJHOM 3HAKOBOM CUCTEMBI B APYTYIO;
e co37aBaTh COOCTBEHHbIE KpAaTKHE NHCHbMEHHbIE M YCTHbIE COOOIIEHHMS Ha OCHOBE 2—3 HMCTOYHUKOB HH(OpMaLUU
(u3MUECKOro cojep’kaHusd, B TOM YHCIe MyOJUYHO JIeNaTh KpPaTKHE COOOIIEHHsI O pe3ysibTaTax MPOEKTOB MU y4eOHBIX
UCCJIEeI0BAHUM, MpPU 3TOM TPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MNOHATUWHBIA anmapar Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIIJIEHUE TIPE3EHTAIUEH;
e TIpU BBHINOJHEHUH YYEOHBIX IMPOECKTOB M MCCIEIOBAaHUN pacrpeAesiarTh OO0s3aHHOCTH B TPyNIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJja4aMM, CJICIUTH 3a BBINOJHEHUWEM IUIaHA JACHCTBUM, aJE€KBAaTHO OLIEHHWBATh COOCTBEHHBIM BKJIAJ B
NS TENbHOCTD IPYIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsS MHEHHUE OKPY>KAOIIHX.

K xoniy o0yuenusi B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y
00y4Jaromuxcs yMEHUM:
e HCIOJIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KCHHE aTOMOB W MOJIEKYJI, arperaTHble COCTOSHUS
BEIIECTBA, KPUCTAIIIMUYECKHE U aMOP(HbIE TeNa, HACHIIIEHHBIH U HEHACBIIEHHBIN Nap, BIaXKHOCTh BO3/1yXa, TEMIEpPaTypa,
BHYTPEHHSSI DHEPIUs, TEIUIOBOW JABUIATElb, 3JIEMEHTAPHBIN AJIEKTPUYECKUI 3apsll, IEKTPUYECKOE I0JIe, MPOBOJHHUKU H
JTURJIEKTPUKH, TIOCTOSIHHBIM 3JIEKTPUYECKUN TOK, MarHMTHOE I10JIE;
e pa3nuyarh SABIEHUSA (TEIUIOBOE pACIIMPEHHE U C)KaTue, TeIulonepeaaya, TEIIOBOE PABHOBECUE, CMAuYMBaHHE,
KallWJUSIPHBIE SIBJICHUS, UCIIAPEHUE, KOHACHCALMs, [UIaBJIEHNEe, KpUcTaluIn3anys (OTBEpAEBaHNE), KUIIEHHE, TeIUlonepeaada
(TerIonpoOBOAHOCTh, KOHBEKLHMS, W3IY4YEHHUE), DJIEKTPU3aLMs TeJl, B3aUMOJIEHUCTBHE 3aps0B, ACUCTBHS 3IIEKTPUUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJCHCTBHE MAarHUTOB, JEWCTBHE MAarHUTHOIO IIOJsS HAa IPOBOAHUK C TOKOM,
ANIEKTPOMAarHuTHasi WHAYKLUS) 110 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JAaHHOE
dusnueckoe sBICHUE;
e pacno3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SIBICHUN B OKPYXKAIOLIEM MHpE, B TOM YHucCle (PU3HMUECKUE SBJICHUS B
IIPUPOJE: NOBEPXHOCTHOE HATSHKEHHE M KallMJULSIPHBIE SIBJICHUS B IPHUPOJAE, KPUCTAIIBI B Ipupone, usnydenue ComHia,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, 3JEKTPUUECKUe SIBICHUS B aTMocdepe,
AIIEKTPUYECTBO KHUBBIX OPraHU3MOB,MarHUTHOE MOJIe 3eMJIH, Apeiid MOIOCOB, POJIb MArHUTHOTO MOJIS U1 KU3HU Ha3emJle,
MOJIAPHOE CUSIHUE, IIPU 3TOM MEPEBOAUTH MIPAKTUUECKYIO 33/1auy B YUEOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
(bU3UYECKUX SABICHUM;
e ONNCHIBaTh H3YYEHHBIE CBOMCTBA TN MU (PU3NYECKHUE SIBICHMS, MCHOJb3Yys (PU3UUYECKUE BEJIMYMHBI (TeMIeparypa,
BHYTPEHHSISI SHEPIUsi, KOJUYECTBO TEIUIOTHI, yJ€IbHAas TEIUIOEMKOCTh BEIECTBA, yJEJbHAs TEIUIOTa IJIABICHUS, YAEIbHAs



TEIJI0Ta MapooOpa3oBaHusl, yJelbHas TEIIOTa CTOpaHus TOIUIMBA, KOA(G(UIIMEHT MOJIE3HOr0 JEUCTBUS TEIJIOBOM MAaIllMHBI,
OTHOCHUTEJIbHASI BIAXHOCTh BO3/yXa, JJIEKTPUYECKUN 3apsij, Cuja TOKa, AJIEKTPUUYECKOE HaIpPsHKEHHE, COMPOTUBIICHUE
MIPOBOJHUKA, YAEIbHOE CONPOTUBIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JEKTPUUECKOT0 TOKA), PH

OMHUCAaHWU TPABWIBHO TPAKTOBATh (PUBMYECKUM CMBICI HCIIOIb3YEMbIX BEIUYMH, OOO03HAUYCHUS M C€IMHUIBI (PU3NUECKUX
BEJIMYMH, HAXOAUThH (hOPMYJIbI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMU BEIUYMHAMU, CTPOUTH rpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

e XapaKTepU30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHUS W MPOLECCHI, UCMOJIb3ysl OCHOBHBIC MOJIOKEHUS MOJIEKYJISPHO-
-KUHETUYECKON TEOpUU CTPOEHUS BEIIEeCTBAa, MNPUHLMUII CYNEPIO3UIMU ToJied (HAa KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsaa, 3akoH Oma s ydacTka uenu, 3akoH Jkoyns—JIeHna, 3aKOH COXpaHEHHUs SHEPTUH, IIPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMATUYECKOE BBHIPAXKECHHE;

e 0OBACHATH (U3HUECKHUE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyalli MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISIBISTh PUYMHHO-CIIEICTBEHHBIE CBA3U, CTPOUTH O0OBICHEHHE U3 1—2 JIOTMYeCKHUX IIaroB ¢ onopoit Ha 1-2
U3YYCHHBIX CBOMCTBA (DM3HUECKUX SABJICHUM, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacy€THbIC 3a7a4u B 2—3 NEWCTBHS, UCIOJIBb3YS 3aKOHBI M (OPMYJIbI, CBSI3bIBAONINE (PU3NYECKUE BEIIMYMHBI: Ha
OCHOBE aHaju3a YCJIOBHUS 3aJaud 3allMChIBaThb KPATKOE YCJIOBHE, BBISABIATH HEIOCTATOK JAHHBIX I PELICHUS 3aladH,
BBIOMpATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE I €€ PEelIeHMs], POBOJIUTh PAacUEThl U CPaBHHUBATH MOJYUYEHHOE 3HAUYCHUE
¢u3nuecKoi BETUYNHBI C U3BECTHHIMU JaHHBIMH,

e pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TPH TMOMOIIN (PU3NYECKUX METOJOB, HCIOIb3Yys OIUCAHUE
UCCIICIOBAHUsA, BBIJACIATH IIPOBEPSIEMOE MPEANOIOKEHNE, OLUECHUBATh IPABUIBHOCTD IOPSAJIKA MPOBEACHUSI HCCIIENOBAHMUS,
JI€JIaTh BBIBOJBI;

e TPOBOJUTH OMBITHl MO HAOTIOAEHUIO (U3MYECKUX SBICHUW WM (PU3NYECKUX CBOWCTB TeN (KAMWUIAPHBIC SIBICHUSA,
3aBUCUMOCTh JIaBJIICHHS BO3JyXa OT €ro 00bEéMa, TeMmIepaTypbl, CKOPOCTH TIpoliecca OCThIBAaHUS W HAarpeBaHHs TpU
M3JIyYEHUU OT LIBETa M3IyYarolleil (Morjaomaoneil) moBepXHOCTH, CKOPOCTh UCIAPEHUS BOJBI OT TEMIEPATYPhI KUIKOCTU U
IJIOIIaAM €€ MOBEPXHOCTH, DJIEKTPU3alUs TEJI U B3aUMOJECHCTBUE JIEKTPUUECKHX 3apsSJ0B, B3aUMOJECHUCTBUE MOCTOSHHBIX
MAarHuTOB, BU3yAJIM3allUsl MAarHUTHBIX IOJIEN MOCTOSSHHBIX MAarHWTOB, AEHWCTBUS MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM,
CBOMCTBa SJEKTPOMAarHMWTa, CBOWCTBA JJICKTPOJIBUTATENIsl TOCTOSHHOTO TOKa): (OpPMYyJIHpPOBAaTh IPOBEPSEMbIC
MIPEAINOJIOKEHUS, COOMpaTh YCTAHOBKY U3 MPEIJI0KEHHOr0 OOOpY/IOBaHMS, OMHUCHIBATH XOJ OmbiTa U (HOPMYIHPOBATH
BBIBO/JIBI;

e BBINOJIHATH NPSIMbIE M3MEPEHUS] TEMIEPATypbl, OTHOCUTEIBHOW BJIAXHOCTH BO3AyXa, CHJIBl TOKA, HANPSIKEHUS C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JAATUUKOB (PU3UYECKUX BEIIMYHMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM



3aJ1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;

e IIPOBOJUTH UCCIIEIOBAHHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEJIMUMHBI OT APYrOM ¢ UCIOJIB30BAHUEM MPSIMbBIX U3MEPEHUN
(3aBUCHMOCTBH COINPOTHUBIICHHS MMPOBOJHUKA OT €ro JJIMHBI, TUIOLIAJAN NOMEPEYHOr0 CEYEHUS U YJAEIbHOTO COMPOTUBIICHUS
BEILIECTBA MPOBOJHMKA, CHJIbl TOKA, WAYIIETO 4Yepe3 IPOBOJHUK, OT HANPSHKEHUS Ha NPOBOJAHHUKE, HCCIEIOBaHUE
MOCJIEIOBATENIBHOTO U MapaJIeIbHOIO COECAUHEHUN MPOBOAHUKOB): TUIAHUPOBATh HCCIEAOBAHHME, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh U3MEPEHUs, CIIEeIYs

NPEIJIOKEHHOMY TJIaHy, (PUKCUPOBATh PE3yNbTAaThl MOJYYEHHON 3aBUCUMOCTU B BUJE Ta0JUIl U rpaduKOB, AesiaTh BHIBOIBI
10 pe3ysibTaTaM UCCIIEI0BAHUS;

e TIPOBOAUTH KOCBEHHbIE H3MEpEeHHUs (u3nyeckux BeNW4YuH (yaeiabHas TEIUIOEMKOCTh BEILIECTBA, CONPOTUBICHUE
OPOBOJAHMKA, pabOoTa M MOIIHOCTh 3JEKTPUYECKOr0 TOKA): IUIAHUPOBATh M3MEpPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYSPEAI0KEHHON HHCTPYKIIMHU, U BRIYUCIISATh 3HAYEHNUE BETUYNHBL;

e coOmroaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MPHU padoTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

e  XapaKTepU30BATh MPUHIIMIIBI JCHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUUECKHX YCTPOWCTB C OMOPOM Ha MX onmucaHus (B
TOM YHCJIE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEPMETp, BOJIBTMETP, CUETUHUK AIEKTPUUECKOM
DHEPTUHU,  DIIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HArpeBaTENbHBIC  AJIEKTPONPUOOpPHI  (MPUMEPHI),  DIIEKTPUUECKHE
NPeIOXPaHUTENH, AIEKTPOMArHUT, SJIEKTPOJABHUIaTeIh MOCTOSHHOTO TOKA), MCMOJbB3Yysl 3HAHUA O CBOMCTBAX (PU3MYECKHUX
SIBJICHUH U HE0OXO0UMbIe (PH3NUECKHEe 3aKOHOMEPHOCTH;

e pAacMo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W M3MEPUTENIbHBIC MPUOOPHI MO CXeMaM U CXEMATHUYHBIM PUCYHKaM
(’KMIKOCTHBII TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBHUraTeilb BHYTPEHHETO CTOPAaHMSs, 3JIEKTPOCKOI, PEOCTarT),
COCTaBJISATh CXEMbl 3JIEKTPUUECKUX LEMEW C MOCIEeNOBATEIbHBIM M MNapaJyIEIbHbIM COEJWHEHHEM >3JIEMEHTOB, pa3iaudast
yCIIOBHBIE 0003HAUEHHUS FJIEMEHTOB JIEKTPUUECKUX LIEeTICH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTH MHPOPMAIMIO O MPUMEpaxX) MPAKTHYECKOTO HCIOIb30BaHUSA (U3MUYECKUX 3HAHHWHA B
MOBCEAHEBHOM KU3HU N7l O0OECTeYeHHs] O€30MacHOCTH TpU OOpamieHuu ¢ mprudopamMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUS 3/I0POBBS U COONIOICHUSI HOPM SKOJIOTMUYECKOTO MOBECHUS B OKPYKAIOIIEH cpeie;

e OCYLIECTBIATH NMOUCK MH(pOpMaLnu GU3NUECKOTO coaepkaHus B VHTepHeTe, HAa OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM
CpaBHEHHS JTOTIOJHUTEIBHBIX UCTOYHHKOB BBIACIATH WHOOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEYHBON WIIM MOXKET OBITh
HEJI0CTOBEPHOM;

e UCIOJIb30BaTh MpHU BBHIIOJHEHWU YYEOHBIX 3aJlaHUll HAy4HO--NOMYJSIPHYIO JINTEpPATypy (PHU3NUYECKOrOo COAEpKaHUs,
CIPAaBOYHBbIE MaTepHUalbl, pecypcbl ceTu VHTepHeT, BiaajeTb NpuUEMaMHM KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3OBaHMS
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



e Co37aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOIIEHHsA, 0000mas HHPOPMALUIO H3 HECKOJIbKUX
HMCTOYHUKOB (PU3HYECKOrO0 COJAEpKaHHUS, B TOM 4YHUCIE€ NYOIMYHO NPEACTABIATH pe3yabTaThl MPOEKTHON WM
HCCJIEeI0BATEIbCKOM AESITENIbHOCTH, IPU 3TOM I'PaMOTHO MCIOIb30BaTh W3y4YEHHBINM MOHATUWHBIA anmapaTr Kypca (QU3uKH,
COIMPOBOK/IaTh BBICTYIICHUE MTPE3EHTALIUEH;
e IIPH BHIIIOJHEHUH YYE€OHBIX MPOEKTOB U UCCIEAOBAHUN (PU3NUECKUX MPOLECCOB paclpeAesiaTh 00sI3aHHOCTH B IPYyIIE B
COOTBETCTBHHM C MOCTABJICHHBIMU 3a/1a4yaMU, CIECAUTH 3@ BBHIMOJIHEHUEM IUIaHA JIEUCTBUNA U KOPPEKTUPOBATH €r0, a/IeKBATHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJl B JI€ATEIBbHOCTH TPYMIbI, BBICTPAHBaTh KOMMYHUKATHUBHOE B3aUMOJIECHCTBHUE, MPOSBISS
TOTOBHOCTH pa3peiiaTh KOH(IUKTHI.

K xoHIy o0yuenusi B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y
o0Oy4arommxcs yMEHUM:
e HCIIOJIb30BaTh TOHATHS: CHCTeMa OTCY€Ta, MaTepuaibHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUKEHUS, nedopmarus (ynpyras, IacTuueckas), TpeHHe, IIEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTD U MEPETrPy3KH,
LIEHTP TSKECTH, AOCOTIOTHO TBEPAOE TENO, LEHTP TAKECTH TBEPAOrO Teja, PABHOBECUE, MEXaHNYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, MH(pa3ByK U YyJIbTPa3BYK, 3JEKTPOMAarHUTHbIE BOJIHBI, IIKaja 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUS U MOIJIOIIECHNUS, alnb(a-, 6eTa- U raMMa- U3JIy4eHHUsI, U30TOIIbI, siIepHasi JHEPTeTUKA;
e pa3inyarh SBJIEHMS (PAaBHOMEPHOE M HEPaBHOMEPHOE MNPSMOJIMHEHHOE ABMKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE

JIBUKEHUE, CBOOOIHOE MaIeHUE TeJl, pABHOMEPHOE ABMKEHHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, pEaKTUBHOE JBMXCHUE,
Kosie0aTeIbHOE NBIKEHHE (3aTyXalolue U BBIHYKJIEHHBIE KOJIeOaHus), PE30HAHC, BOJIHOBOE JBUKEHHE, OTPAKCHHE 3BYKA,
IPSIMOJIMHEHHOE PaCIpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3IOKEHUE
0eroro cBeTa B CIEKTP W CIOXEHHE CIEKTPAJIbHBIX IIBETOB, AHCIEPCHUS CBETA, ECTECTBEHHAs pPaJIUOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEMYATOr0 CIEKTpa U3JIYyYeHHUs) MO OINUCAHUI0O UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIHUX JaHHOE (PU3NUECKOE SBIICHUE;

e pacmo3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3MUECKHUX SIBICHUI B OKpYyKaromieM Mupe (B TOM 4Yucie GU3NIeCKUe SBICHUS B
MpUPOJIe: MPUIUBBl U OTIUBBI, ABWXKEHUE IIaHEeT COJHEYHON CHUCTEMBI, PEaKTUBHOE IBUYKEHHUE JKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, IIyHAMH, 3XO, I[BETA TEJ, ONTUYECKHUE SIBICHUS B
npupojae, OWOJIOTHYECKOe JEHCTBHE BUIMMOTO, YIbTPA(PUOIETOBOTO W PEHTTCHOBCKOTO W3IYYCHUH, €CTECTBEHHBIN
PaANOAKTUBHBIN ()OH, KOCMUUYECKHE JIYYH, PAIMOAKTUBHOE M3yYeHUE MPUPOHBIX MUHEPAJIOB, NEUCTBUE PaTUOAKTHBHBIX
M3JIy4YEHUN HA OpPraHM3M YeJIOBEKA), MPU ATOM MEPEBOJAMTH MPAKTUUECKYIO 3ajladyy B YYEOHYIO, BBIACISTH CYLIECTBEHHBIC
CBOMCTBA (MPU3HAKH) (PU3HMUECKUX SBICHUM;

e OIMCHIBATh U3YUYEHHBbIC CBOMCTBA TeNl U (DU3UYECKUE SIBJIICHUS], UCTIONB3Ys (PU3NYECKHUE BEJIMYMHBI (CPEHSS] U MTHOBEHHAs



CKOPOCTh TeJla NP HEPAaBHOMEPHOM JBHXKCHUH, YCKOpPEHHUE, NepeMElIeHUue, MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHUsI, CHIIa
YIOPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOrO MaIeHUs, BEC TeJla, UMITYJIbC Tela, UMIYJIbC CHJIbI, MEXaHUYECKasi paboTa
U MOIIHOCTb, MOTECHI[MAJIbHAS SHEPIus Tejia, MOJHSATOTO HAaJ TMOBEPXHOCTHIO 3€MIIM, TMOTEHIMANbHAS SHEPrus CKaTou
MPYKUHBI, KUHETUYECKasl JHEpPrus, IOJHAash MEXaHWYeCKas DJHeprus, IMepuoj M 4YacToTa KoyieOaHW#, JJIMHA BOJIHBI,
IPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUSI CPEJIbl), IPU OMUCAHUH MPABUIIBHO TPAKTOBATH
(U3UYECKU CMBICI MCHOJB3YEMbIX BEIWYUH, O00O3HAUCHUS W CAUHUIBI (DU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIBL,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIWYMHY C JAPYTUMU BEJIMYMHAMHU, CTPOUTH TpadUKH H3YyUCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIUYUH,

e XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUS W TPOLIECCHI, MCIOJIb3YS 3aKOH COXPAHEHUsI SHEPruH, 3aKOH
BCEMHUPHOTO TATOTCHUS, MPUHIMI CYNEPHO3UIIMKM CHUJI, MPUHLIMUN OTHOCcUTENbHOCTH ["amwies;, 3akoHbl HbloTOHA, 3aKkoH
COXpaHEHHMs UMITYJIbCa,3aKOHBI OTPAKEHUS U MPEIOMJICHUS CBETA, 3aKOHBI COXpaHEHHUS 3apsSJ0BOTO U MAaCCOBOT'O YHCEN MPHU
SIIEPHBIX PEAKIUSX, IPU 3TOM JaBaTh CJIOBECHYIO(GOPMYJIUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMaTHYECKOE BBIPAKEHUE;

e OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIlUH MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH MPUUYUHHO-- CIIEJICTBEHHBIE CBS3H, CTPOUTH O0BICHEHHE U3 2—3 JTOTHYECKHUX I11aroB ¢ OMOpPOi Ha 2—

3 U3yUYEHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

e pemath pacu€THblE 3aJaud (OMUpArOIIMEecs Ha CUCTeMy U3 2—3 ypaBHEHHUMH), HCHOJIb3YyS 3aKOHBI U (POPMYIIHI,
CBsI3BbIBAIONINE (DU3UYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJaydl 3alMChIBaTh KPATKOE YCIOBUE, BBISBISATH
HEJO0CTAIOIIME WIIM U30BITOYHBIC TaHHBIE, BHIOUPATH 3aKOHBI U ()OPMYIIbI, HEOOXOIUMBIE JIJISi PEIICHUS, TPOBOUTH PACUETHI
Y OLICHUBATh PEATUCTUYHOCTD MOTYUYEHHOTO 3HAUYCHUS (PU3NUECKON BETUUUHBIL;

e pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TPH TMOMOIIM (PU3NYECKUX METOJOB, HCIOIb3YysS OIUCAHUE
UCCIIEIOBAHUS, BBIACIATh MPOBEPSEMOE MPEIONI0KEHHE, OLICHUBATh NMPAaBUIBHOCTh MOPSIKA MPOBEICHUSI UCCIEIOBAHUS,
JIeNaTh BHIBOJBI, MHTEPIPETUPOBATH PE3YIbTAThl HAOIIOICHUI U OTIBITOB;

e TPOBOJUTH ONBITHI MO HAONIOACHHUIO (DU3UYECKUX SIBICHUN WM (PU3HMYECKUX CBOMCTB TeNl (M3y4EHHUE BTOPOTO 3aKOHA
HrroTOHa, 3aKOHAa COXpaHEHHWs SHEPTUH, 3aBUCUMOCTH TEpHOja KOJIeOaHWW MPYKWHHOTO MasTHHKA OT MAacChl T'py3a H
KECTKOCTH TPYKUHBI W HE3aBUCUMOCTh OT aMIUIATYABl MaJIbIX KOJeOaHWi, MPSMOJIHMHEHHOE pPACIpOCTPAHCHHE CBETA,
pasnokeHne Oeloro CBeTa B CHEKTP, M3YYCHUE CBOWCTB H300PKEHHMSI B TUIOCKOM 3€pKajie M CBOMCTB HM300paKeHUS
npeaMera B coOuparolei JInH3e, HaOJII0AeHNEe CIUIONIHBIX U JIMHEHYAThIX CIEKTPOB U3yUYEHHS): CAMOCTOSITEILHO COOMPATH
YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000pyI0BaHHUsI, ONMUCHIBATH X0 ONBITA KETO PE3YIbTaThl, OPMYIUPOBATH BHIBOJIbL;

e MPOBOAUTH IMPU HEOOXOJUMOCTU CEPHUIO MPAMBIX HU3MEPEHUU, OMNpeeNss CpelHee 3HAYCHUE HU3MEpPSEMOUN BEIUUYUHBI
(dboxycHoe paccTosiHUe coOMparolel JIMH3bI), 000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEepUTEIbHOIO Mpudopa);



e TIPOBOJUTH HCCICAOBAHHNE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C HCTOJIB30BAHHEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTD
MyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM ABMKCHHHM 0€3 HAdaJbHON CKOPOCTH, MEPHOJa KOJeOAaHWN MaTeMaTHYECKOTO
MasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHUS CBETA OT YIJIa MAJeHUS W yria NMPeIOMJICHHUS OT yria MaJICHHUS):
TJIAHUPOBATh MCCIICIOBAHUE, CAMOCTOSATEILHO COOMpATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJIYYCHHOW 3aBUCUMOCTH
(Gu3HUECKUX BETUYNH B BUJE TAOIUIT U TpaHKOB, IEJIaTh BEIBOJBI IO pe3yiIbTaTaM HCCIICIOBAHMS;

e TIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM
JBUKCHUHM, YCKOPEHUE CBOOOJHOTO IMAaJCHUsS, XKECTKOCTh MPYKHHBI, KOXPOHUIIMEHT TPEHHS CKOJIbKEHUS, MEXaHHUYeCKas
paboTa W MOIIHOCTh, YacCTOTa M TEPHOJ KOJeOAaHWH MaTeMaTHYECKOrOo W MPYKWHHOTO MAasTHUKOB, OINTHYCCKAas CHUIIA
coOuparomel JUH3bI, PaAMOAaKTHBHBIA ()OH): TUIAHUPOBATH H3MEPEHHUsS, COOMpATh ASKCICPUMCEHTAIBHYI) YCTaHOBKY W
BBITIOJIHATh HM3MEPEHUS, CICIys MPEUIOKEHHOW WHCTPYKIIUU, BBIUYUCIIATh 3HAYCHUE BEIMYMHBI W aHAJIM3HPOBATH
TIOJTYYCHHBIE PE3yJIbTAThI C YYETOM 3aJJaHHOM IMOTPEITHOCTH H3MEPCHUH;

e CcOOJIIOJIATh TTpaBUJIa TEXHUKHU 0€30MMACHOCTH MPHU paboTe C JJaOOpaTOPHBIM 000PYI0BAHUEM;

e pa3IMyYaTh OCHOBHBIC MPHU3HAKU W3YYCHHBIX (DM3UYCCKUX MOJCIICH: MaTepHalibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJo,
TOUYEYHBIM UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, [UIaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsi MOZIEJIb aTOMHOTO S/pa;

e  XapaKTepU30BATh MPUHIIUIBI ACHCTBUS U3YyYEHHBIX NMPUOOPOB U TEXHUUECKUX YCTPOWCTB C OMOPOIM Ha MX omucaHus (B
TOM 4YHCJIE: COUAOMETpP, NATYUKU TOJOKEHUSI, PACCTOSIHUS U YCKOPEHUs, paKeTa, 3XO0JIOT, OUKH, MEePUCKOII, (oToamnmnapar,
ONITUYECKHE CBETOBOIbI, CIIEKTPOCKOII, I03UMETP, Kamepa BuiibcoHa), MCIonb3ys 3HaHUS O CBOMCTBaX (M3UUECKHUX SIBICHUN
¥ He0OX0IMMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

e HCIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM H3YUYEHHBIX TEXHMYECKUX YCTPOWCTB, M3MEPHUTENBHBIX MPUOOPOB U
TEXHOJOTUYECKUX TPOIECCOB TMPH PEHICHUH Y4eOHO-- MPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMbl [JIsi TOCTPOCHUS
M300paKEHUN B IJIOCKOM 3€pKaJie U COOUpAroIIeH JIMH3E;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTH MHPOPMAIHIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS (DU3UUYECKUX 3HAHHUI B
MOBCEIHEBHOM KU3HU NIl oOecriedeHusi O€30MacHOCTH TpU OOpamieHud ¢ mpudopamMu W TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHUS 3/I0POBbs 1 COOTIOACHUS HOPM SKOJIOTUYECKOTO MTOBEJCHUS BOKPYIKAIOIIEH Cpeie;

e OCYHICCTBIISITH MOUCK WH(pOpMaIu Gu3ndeckoro coaepxkanus B UHTepHETE, CaMOCTOATENEHO (POPMYIHUPYS TOMCKOBBIN
3ampoc, HAXOAWTh IYTH OMPENETCHUS JOCTOBEPHOCTH TOJYYCHHOW HWH(OpMAIMM Ha OCHOBE HWMEIONIUXCS 3HAHUU H
JIOTIOTHUTEIBHBIX HCTOYHUKOB;

e WCIOJB30BAaTh MPU BHITIOJHEHWN YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJSIPHYIO JIUTEpaTypy (PU3NUECKOTO COACpIKAHUS,
CIIpaBOYHBIC MaTepHallbl, pecypchbl ceTu VIHTepHET, BiIajeTh NpuéMaMHu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



e co37aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOLIEHUS HAa OCHOBE HH(POPMALMU U3 HECKOJBKHUX HCTOYHUKOB
(uznueckoro conuepkaHusi, MyoJUYHO MPEACTABIATh PE3YJIbTAThl MPOEKTHON WM HUCCIEAOBATENbCKOU AESITENIbHOCTH, MPU
3TOM TpPAMOTHO HCIOJB30BATh W3YUYEHHBIM NOHATUMHBIA amnmapar H3y4yaeMoro pasfena (U3MKM U CONPOBOXKIATH
BBICTYILJICHUE MIPe3eHTalUeN ¢ y4€TOM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC

No /i | HanmeHnoBanue pa3aenos u

TEM y4eOHOTO TpeaMeTa

Komuuectso | IIporpaMMHoe conepkanue

qaCoB

OcHOBHBIE BUBI ACATCIIBHOCTHU 06y11a10m1/1xc;1

Pa3nen 1. ®dusuka u ee posb B 1o

SHAHUHU OKPYKAKIIECro Mupa

11 ®du3ukKa - HayKa 0 IPUPOJE 2 ®dusuka - HayKa 0 IIPUPOJE. BrisBienue paznmuuii Mexay GU3NIeCKUMU U
SIBnenus npuponapl. usndeckue | XMMUYECKUMHU NpeBpaleHusMu. PaciosHaBanue u
SBJICHUS: MEXaHUUYECKHE, KJaccupuKanus GU3NYECKUX SIBJICHUN: MEXaHUUECKUX,
TEIJIOBBIE, JJIEKTPUYECKUE, TEIJIOBBIX, WIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBbBIE, 3ByKOBbIe | HabmtoneHune u onrcannepu3nueckux siBJICHHUM

12 Pu3nyecKue BEINYNHbI 2 ®u3n4ecKue BEINYNHBI. OrnpeneneHne LEeHb! ASIEHNs Kb

N3mepenue puznyeckux
BennurH. Ousndeckue npruOopsI.
[TorpemHoCTh U3MEpEeHU
MexnyHapoaHas cuctemMa
€IMHHII

U3MEpUTENIbHOTO npubdopa. 3mMepeHne TMHEHHbIX
pa3MepoB T U MPOMEXYTKOB BPEMEHH C YUETOM
norpentHocTeil. I3mepenue o0bEMa KUIKOCTH U
TBEpOTO Tena. Mi3mepenue teMneparypsl Ipy
MTOMOIIM KUJKOCTHOTO TEPMOMETPA U TaTUYUKA
TEMIIEpaTyphl.

BerllioHeHNE TBOPUECKHX 3a1aHUN 110 TIOUCKY
CIO0COOOB M3MEpPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTHUK, HAIIPUMEP, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBLIUX PACCTOSIHUMN, MAJIBIX




IPOMEXyTKOB BpeMeHH. OOCyx1eHne
npeyIaraéMbIX CIocoO0B
13. EcTecTBeHHOHAYUHBIH 2 Kak ¢usuka u npyrue BriBmkeHue runoTes, 00bSICHSIIOUINX MPOCTHIC
METO/ TO3HAHUS €CTECTBCHHBIC HAYKH U3YYaOT SIBIICHHSI, HATIPHIMED:

npuponay. EcrecTBeHHO-HAay4YHBIH | - MMOYEMY OCTaHABIMBACTCS JABIIKYIIEECS 110

METO/I MO3HAHMS: HAOIIOIEHUE, | TOPH30HTAIBHON TTOBEPXHOCTH TEJIO;

IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, | - IMOYEMY B JKapPKYIO IMOTOJTy B CBETIION OJICHK IS

BBIJIBIKEHUE TUIIOTE3, npoxJiagHen, yem B TéMHOU. [Ipemioxkenne cnoco6os

HKCTIEPUMEHT 10 MTPOBEPKE MIPOBEPKH THITOTE3.

TUIIOTE3, 0OBSICHEHNE [TpoBeneHue uccneI0BaHMUs 110 TIPOBEPKE KAaKOH-TTHO0

HaOJI01aeMOTO SIBIICHHSL. THIIOTE3HI.

Omnucanne pusnueckux siaennii | [loctpoenne mpocreimmx Moaenel Gpu3n4ecKkux

¢ IOMOIIBIO MOJEIIEHN SIBJICHUH (B BUJIC PUCYHKOB MUJT CXEM), HAIIpUMED
najicHue mpeaMeTa; NpsMOJIMHEHHOe
pacnpocTpaHEeHHUE CBETa

Hroro mo pazueny 6

Pa3nen 2. [lepBoHavajibHbIE CBeIEHUS O CTPOEHUH

BellecTBa

2.1 | Ctpoenue BeliecTBa 1

CTpOGHI/Ie BE€IICCTBA:. aTOMbI U
MOJICKYJIbI, UX Pa3MCPBhI. OHBITBI,
J0Ka3bIBAIOIIUEC AUCKPETHOC
CTPOCHHC BCIICCTBA

HaGmronenue u nHTEpIIpeTaIys OnbITOB,

CBUACTCIILCTBYHOIIIUX 00 ATOMHO-MOJICKYIIIDHOM CTPOCHUU

BC€HICCTBA: OIILITBI C PACTBOPCHUECM PA3JIMYHBLIX BCIUICCTB B

BOJC. OI_IeHKa pa3MepoOB aTOMOB U MOJICKYII C

HUCIIOJIb30BaHHECM q)OTOFpa(bHﬁ,HOqueHHBIX Ha aTOMHOM

cuitoBoM Mukpockorne (ACM) - naboparopHas paboTa o

TeMme: «OLeHKa




JUaMeTpa aToMa METOJIOM PSAOB (C UCTIOIh30BaHUEM
dororpaduii)». OnpeneneHuepasmMepoOB MaIbIX TEJ

2.2 I[BPDKGHHE? u 2 JIB>KEeHME YacTHI] BEIIECTBA. Hab6mronenue u o0bsicHeHre OpOYHOBCKOTO
B3aHMO/ICHCTRHC HACTHIL CBs3b CKOPOCTH JIBIKEHUS nBKeHus u snenns quddysun. [Iposeaenue u
petiieetEa YaCTHI] C TEMIIEPATYPO. 00BSICHEHNE OTIBITOB IO HAOIFOIEHHUIO TETIIOBOTO

BpoyHOBCKOE TBIKEHUE, pacmupenus ra3zoB. [IpoBenieHne u 00bsICHEHNE OITBITOB
T dysus. 10 OOHAPYKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS U
BianmopelicTBre gacTuiy OTTaJKUBAHUS

BEIIECTBA: MPUTSDKEHUE U

OTTaJIKMBaHUE

2.3 | ArperaTHbIe COCTOSHHS 2 ArperaTHble COCTOSTHUS Omnucanue (¢ UCNOJIb30BAaHUEM IIPOCTHIX MOJEINEH)
BEIIECTBA

BEIIIECTBA: CTPOCHHE T'a30B,
JKUJIKOCTEN U TBEPIIBIX
(KpuCTaUIMUECKHX) TE.

B3anmocBs3b Mex Iy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX

COCTOAHUAX U UX aTOMHO-M
OJICKYJIIPHBIM CTPOCHHUCM.
OcobeHHOCTH arperaTHbix
COCTOSTHAM BOJBI

OCHOBHBIX Pa3jInuuil B CTPOCHUU T'a30B, KUJIKOCTEH U
TBEPABIX Ten. OOBICHEHHE MAJION CKUMAEMOCTH
KHUIKOCTEH U TBEPABIX TEJl, OOJBIION CKUMACMOCTUTA30B.
OO0bsacHenue coxpaneHus Gopmbl TBEPIBIX TEN U
TEKy4ecTH KHuAKocTu. [IpoBeaeHne onbIToB,
JTOKA3bIBAIOLINX, YTO B TBEPJOM COCTOSHUU BO/IBI
YaCTHUILIbI HAXOJATCS B CPETHEM Jajbllie APYT OT JIpyra
(TUTOTHOCTB MEHBIIIE), YEM B KHUKOM.

YcTaHoBIIeHHE B3aUMOCBSI3U MKy OCOOCHHOCTSIMU
arperaTHeIX COCTOSIHUM BOJIBI U CYIIIECTBOBAHHEM
BOJHBIX opraHuzMoB (MC - 6uosnorus, reorpadusi)

Pasnen 3. /IBuikeHune U B3auMoaeiicTBIe TeJl




3.1

MexaHnyeckoe IBUKEHUE

MexaHn4ecKkoe JIBHKEHHUE.
PaBHOMEpPHOE 1 HEpaBHOMEPHOE
nexkenne. Cxkopoctb. Cpenusis
CKOpPOCTb MPHU HEPABHOMEPHOM
JIBH>KEHUH. Pacuér myrtu u

BPEMCHU JIBUIKCHUA

HccenenoBanue paBHOMEPHOIO IBHYKEHHS,
oTIpeielieHne ero nmpu3HakoB. Habmonenne
HEPaBHOMEPHOTO JIBIXKCHHS M OTIPEICTICHUE €T0
OTJINYUI OT PABHOMEPHOTO JBUKECHUS.
Onpenenenyne CKOpOCTH PABHOMEPHOT'O ABMKEHUS
(mapuka B )KUJIKOCTH, MOJEIH 3JIEKTPUUECKOTO
aBTOMOOWIIS | T.7.). Onpesenenne cpeHell CKOPOCTH
CKOJIb)KEHUsI OpyCKa WK IIapHKa M0 HAKJIOHHOM
mIockocTH Penenne 3agad Ha

oTpe/esieHne MyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JIBIKEHUS. AHaIN3 IrpaduKkoB

3aBUCUMOCTH IIyTH U CKOPOCTH OT BPEMEHHU

3.2

WNuepuus, macca,
IJIOTHOCTH

SIBrnieHne nHepuuu. 3aKOH
nHepuuu. B3aumoerictBue ten
KaK IPUYUHA U3MEHEHUS
CKOPOCTH JIBIDKCHHS Tell. Macca
KaK Mepa HHEPTHOCTH TeJIa.
IInotHOCTE BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYII B eJMHHIIE 00bEMa

BEIECTBA

OObsicHEHNE U TTPOTHO3UPOBAHHUE SIBJICHUH,
00yCIIOBJICHHBIX HHEPIHEH, HAIPUMED, YTO MPOUCXOTUT
IIPU TOPMOKEHUU WIIA PE3KOM MaHEBPEaBTOMOOMIIS,
M0YeMYy HEBO3MOXHO MIHOBEHHO IPEKPATUTh JBIKEHUE HA
BeJIOCHIIEIe UK camokare u T. 1. [IpoBenenue u ananus
OTIBITOB,

JEMOHCTPUPYIOIIHUX U3MEHEHHE CKOPOCTHU

JBUKEHUS TeJla B pe3ybTaTe JSHCTBUS HA HErOIPYTHX

Ted.

Pelenue 3a1ay Ha onpeieieHUe MacChl TENa, €ro

00bEMA U TNTIOTHOCTH.




IIpoBeneHue u aHanu3 ONbITOB, AEMOHCTPUPYIOIIHUX
3aBUCUMOCTb UBMCHCHHUA CKOPOCTH TCJIa OT €ro MaccChl IIpu
B3aUMOJICHCTBHH Tell. MI3MepeHne MacchiTena pa3imaHbIMH
cnocobamu. OnpenieneHye MIOTHOCTU Tejla B pe3yJibTaTe

U3MEpPEHUS €ro MacChlu 00bEMaA

3.3

Cua. Buner cunn

14

Cuna xak xapakTepucTUKa
B3auMoiercTBuA Tei. Crita
YIOPYTOCTH U 3aKOH ['yka.
H3mepenue cuiibl ¢ MOMOIIBIO
JuHaMoMeTpa. SIBneHune
TATOTEHHMS U cuiia Tshkectd. Crta
TSDKECTH Ha APYTHUX TUTAHETaX.
Bec Tema. HeBecomocCTb.
CrnoxxeHue Cuil, HalpaBJIEHHBIX
10 OJHOM MPSIMOM.
PaBuonelictByromas cui. Cuna
TpeHus. TpeHUe CKOIBKCHHS U
TpeHue nokos. Tpenue B

IMpUpoOAC U TCXHUKE

N3yyenue B3auMOACUCTBUS KaK TPUUUHBI U3MEHEHUS
CKOPOCTH TeJa uiu ero aedpopmanuu. Onucanue
peabHbIX CUTYallMid B3aUMOJEHCTBUS TEJI C MOMOIIBIO
MOJIEJICH, B KOTOPBIX BBOJUTCS TTOHSATHE U M300paKEHNE
cuibl. M3ydenue cunsl ynpyroctu. MccnenoBanue
3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT YIUIMHEHUS
PE3MHOBOTO IIHYPA UIUIPYXKHUHBI (C TOCTPOECHUEM
rpaduka). AHAIN3 MPAKTHYECKUX CUTYAIMH, B KOTOPBIX
MPOSBIISECTCAICHCTBIE CUIIBI YIIPYTOCTH (YIIPYrOCTh
Ms4a, KPOCCOBOK, BETOK JIepeBa H JIp.).

AHanu3 cuTyaluii, CBI3aHHbBIX C SIBJICHHEM

TATOTEHUSI.

OObsacHeHre OpOUTAIBHOTO JIBUXKEHUS TUIAHET C
HCIIOJIb30BAHUEM SIBJICHHSI TATOTEHUS U 3aKOHA
WHEPLHH.

N3mepenue Beca Tesia ¢ TOMOLIBIO TMHAMOMETpa.

O6ocHOBaHUE 3TOTO CIOCOOa U3MEPEHUSI.




AHanus 1 MOJEJIMPOBAHUE SIBJICHUSI HEBECOMOCTH.
OKCIEepUMEHTAIILHOE NIOJIY4YEHHUE NTPABHIIA CIIOKEHHS
CUJI, HaIlpaBJIEHHBIX BJOJb OJHOU npsMoit. Onpenenenne
BEJIMYMHBI PaBHOJICHCTBYIOLIEN cuil. M3ydeHne cuibl
TPEHUSCKOJIbKEHHSI M CHIIbI TPEHUS ITOKOSI.
HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIBI
JIABJICHUS U CBOWCTB TPYLIUXCS IOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYALUH, B KOTOPBIX MPOSBIISETCS
JeCTBUE CUITBI TPEHMUSI, UCTIOJIB3YIOTCSCIIOCOOBI €€
YMEHbILICHUS WIH YBeIMYeHHsI (KaTaHUEHa JIbIKaX,
KOHBKaxX, TOPMOKEHHE aBTOMOOWIISI, UCTIOIb30BaHNE
MOJIIAITHUKOB, IJIABaHUE BOJIHBIX

’KMBOTHBIX U J1p.). Pemenue 3aaay ¢

UCIOJIb30BaHUEM (POpMyIT U1 pacyéra CUIIbI

TSDKECTH, CUJIBI YIPYTOCTH, CHJIBI TPEHHUS

Hroro no pazgeny

21

Pa3nen 4. laBienne TBEPABIX TeJl, JKHIAKOCTEH U T

a30B

4.1

JlaBIICHHUE.
TaBJICHUS
TeJlaMH,

ra3daMu

Ilepenaua
TBEPIBIMH

KHUIKOCTAMHU n

3

Hasnenue. CiocoObl
YMEHbILICHUS U YBEIUYCHUS
naBieHus. JlaBiaeHue rasa.
3aBHUCHMOCTbD JAaBJICHHS ra3a OT

00BEMa, TEMIIEpaTyphl.

Ananus 1 00bSICHEHUE OINBITOB U MMPAaKTUYICCKUX
CI/ITyaHPlﬁ, B KOTOPLBIX IIPOABJIACTCA CHUJIa AABJICHUA.
O0ocHOBaHUE CIOCO00B YMCHBIICHUS U YBCIIMYCHUA
JaBJICHU.

I/I3yquI/Ie 3aBUCHUMOCTH JaBJICHHA ra3a




IIepenaua naBneHus TBEPABIMU
TCJIaMH, X KUJAKOCTAMU U Ira3daMu.

3akoH [lackansg

oT 00bEMa u Temneparypsl. U3yuenue ocobeHHocren
nepeaavyun JaBJICHUA TBépI[I)IMI/I TCJIaMU, XUAKOCTAMHU U
razamu. OO0CHOBaHME PE3YJIbTATOB ONBITOB
O0COOEHHOCTSIMU CTPOEHMSI BEILIECTBA B TBEPIOM, KHUIKOM
Y Ta3000pa3HOM COCTOSIHUSIX. DKCIIEPUMEHTAIBHOE
noka3artenbcTBo3akoHa [lackas.

Pemenne 3a1a4 Ha pacy€T AaBIEHUS TBEPAOTO TEIA

4.2 \Nanenue xumKocTH 3aBUCHMOCTb JIaBJICHHS WccnenoBanue 3aBUCUMOCTH JaBICHUS KUJIKOCTH OT
KUJAKOCTH OT TITyOHHBI. TJTyOWHBI TIOTPY>KEHHUS U TUIOTHOCTH YKHJIKOCTH.
[THeBMaTHUYECKHE MAIIIWHEI. Hab6mronenue u 00bsICHEHHE THAPOCTATUIECKOTO MapagoKca
I'mapocraTuyeckuii mapamokc. Ha ocHoBe 3akoHa [lackains. M3yuenue cooOmarommxcs
CooOuratoniyecst COCy/Ibl. cocyzoB. Penienue 3a1au Ha pacy€T/1aBICHUS KUIKOCTH.
['unpaBnnyeckue MexaHU3MbI OObscHeHre MPUHLINIIA
JeCTBUS TUAPABINYECKOTO IIpecca,
MTHEBMAaTUYECKUX MAIIHH.
AnHanu3 v 00bsICHEHUE MPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIIUX MPOSBICHUE 1aBICHUS
XKuAKocTH U 3akoHa [lackans, Hanmpumep mpoIEeccoB
B OpraHu3Me Mpu ITyOOKOBOTHOM HBIPSHUU
4.3

ATMOC(epHOE 1aBIeHHE

Atmocdepa 3emnu u
aTMoc(epHOE JaBlICHUE.

HpI/I‘lI/IHLI CYHIECTBOBAaHUA

SKCHepI/IMeHTaHBHOG 06Hapy>1<eHI/Ie
aTMOC(i)epHOFO JaBJICHU.

AHalm3 1 00bsICHEHUE OTIBITOB H MPAKTUYCCKUX




BO3AYIIHOM 000JI09KH 3eMITH.
Oneit Toppuuennu. U3mepenue
aTMOC(EpPHOTO aBIICHHUS.
3aBHCUMOCTH aTMOC(EPHOTO
JIaBIICHUS OT BHICOTHI HaJl
ypoBHeM Mopsi. [Ipubopsl mms
U3MEPEHHS aTMOC(PEPHOTO

JaBJICHUA

CUTYallUl, CBA3aHHBIX C ICUCTBUEM
aTMOC(EPHOTO JTaBIICHUSI.

OObscHEHNE CYIIECTBOBAHMS aTMOC(EpbIHA
3emJie ¥ HEKOTOPBIX IUIAHETaxX UM €€
OTCYTCTBHUSI Ha JPYrux mnijaaHerax u Jlyne.
OO0bsicHeHrEe U3MEHEHUS TUIOTHOCTH aTMoc(hephic
BBICOTOM U 3aBUCIMOCTH aTMOC(EPHOTO
JTABJICHUSI OT BBICOTHI.

Pemenue 3a1a4 Ha pacu€T aTMOCHEPHOTO
JTaBJICHMUSL.

3yuenne ycrpoiicTBa bapomeTpa-aHepouia

4.4

JlelicTBUE XKHAKOCTH M Ta3a|

Ha IIOT'PY>KCHHOC B HUX TCJIO

JlelicTBrE )KUJIKOCTH W Ta3a Ha
MOTPYKEHHOE B HUX TEJO.
BriTankuBaromias (apxumeaoBa)
cuna. 3akoH Apxumesa.
[InaBanue Tei.

BOS,Z[YXOHJ'IaBaHI/Ie

DKcrnepuMeHTaIbHOE OOHapyKeHue 1eHCTBUS
KHUJKOCTHU ¥ ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OnpeneneHne BhITATKUBAIOMIEH CUJIBI,

JIEWCTBYIONIEH HA TEJIO, MOTPYKEHHOE B )KUJIKOCTb.
[IpoBeneHue u 00CYKIEHUE OTIBITOB,
JEMOHCTPHUPYIOITUX 3aBUCUMOCTD BBITAIKUBAIOIICH CHITHI,
JIEHCTBYIONIEH Ha TEJIO B )KHJIKOCTH, OT 00BEMA
NOrpYXEHHOU B )KHIKOCTh YaCTH TeJla U OTIIOTHOCTH
JKUIKOCTH.

[TpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIICH CHUJIBI,
JEHCTBYIOTIIEH Ha TEJIO B )KUJIKOCTH, OT MacChl TeTa.
HccnegoBanne 3aBUCUMOCTH Beca Tejla B BOAE OT

00bEMa MOTpy>KEHHOM B KUIKOCTh YACTH TENA.




Pemienue 3a1au Ha npuMeHEeHUE 3aKOHAa ApXuMesa u
yclioBHs Tu1aBaHus Tei. KoHCTpyrpoBaHue apeoMerpa Win
KOHCTPYUPOBAHUE JIOJKH U

OIpeNCIIEHNE €€ TPY30IIOABEMHOCTH

Hroro no pazgeny
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Pa3nen 5. PaGoTa u MoIHOCTD. JHEpPrus

5.1

PaGora 1 MOImHOCTH

3

Mexanudeckas padoTa.

MontHoCTh

DKCNEepUMEHTATBLHOE OTNIPEICIICHHE

MEXaHUYEeCKOHN pabOThl CUJIBI TSHKECTUTIPU

IIaaACHNUU TEJIa U CUJIbI TpeHI/ISI

IIPU paBHOMEPHOM TIEPEMEIICHUH TEJIaIo
TOPU30HTAIBHON TTOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBAEMOM MPHU MOABEMEIO
JIECTHHIIE.

Pemenue 3amay Ha pacy€T MEXaHHMYECKOW pabOTHI U

MOIIHOCTH




5.2 | IlpocTeie MeXaHHU3MbI 5 [IpocTeie MEXaHU3MBI: pbIyar, Omnpenenenre BHIMTPBINIA B CHIIE IPOCTHIX MEXaHU3MOB
0JI0K, HAKJIOHHA$! TUIOCKOCTb. Ha pUMeEpe pblyara, MoJBMKHOIO NHENOIBUAKHOIO
[IpaBuno paBHOBecHS pplyara. 0JI0KOB, HAKJIOHHOM IJIOCKOCTH. VccnenoBanue yciaoBust
[Ipumenenue npasuiia paBHOBECHS pblyara.
paBHOBECHS pbluara K OJIOKY. OO6HapykeHue CBOMCTB MPOCThIX MEXaHNU3MOB B
«30JI0TOC TIPABWIIO» MEXAHUKH. | PA3JIMYHBIX HHCTPYMEHTAaX U MPUCIOCOOIECHHUSIX,

KIIJ] mpocThIx MEXaHU3MOB. UCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE B )KUBbIX
[IpocTbie MexaHU3MBI B OBITY 1 | OpPraHU3Max.
TEXHHUKE OJKCIIEpUMEHTAIbHOE  JI0KAa3aTeJIbCTBO  PAaBEHCTBAapadboT
OpyU TPUMEHEHHWH MPOCTBIX MEXaHU3MOB.
Onpenenenne KIIJ[ HakIIOHHOHN NIIOCKOCTH.
Pemmenue 3aia4 Ha IpUMEHEHUE NpaBUia
paBHOBecHs pbiuara 1 Ha pacuét KITJ]

5.3 | Mexanmnueckas SHEeprus 4 MexaHn4eckasi 3HEpPIHUs. OKCcIepUMEHTAIIBHOE ONIPEIeIEHUEe U3MEHEHUS
Kunernueckast 1 noTeHIMaabHAsA | KHHETHYECKOM U MOTEHIUAIbHOW SHEPIUH TeJa IPUETOo
sHeprus. [IpeBpaiieHre oTHOro | CKaThIBAHWUU IO HAKJIOHHOM MJIOCKOCTH.

BUJIa MEXaHUYECKOM sHepruu B | PopMylInpoBaHUEe Ha OCHOBE UCCIIE0BAaHUS 3aKOHA
Jpyroil. 3aKOH COXpaHEHUs COXpaHEHMs MexaHn4ecKoil sHepruu. OOCyXxieHre TpaHHUIL
SHEpPIUU B MEXaHHKE IPUMEHUMOCTH 3aKOHa COXpaHEHUs 3Hepruu. Pemenue
3aj1ay ¢ UCIOJIb30BAHNUEM 3aKOHACOXPAHEHUS SHEPTUU
Hroro no pazneny 12
Pe3epBHOE Bpems 3
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OBIIEE KOJIMYECTBO HYACOB
I10 ITPOI'PAMME




8 KIIACC

Ne /it | HanmenoBamue pasgenos u | KomandecTso [IporpammHoOe conepxanue OCHOBHBIE BUIBI ICATEILHOCTH 00y4aIOIUXCS
TeM y4eOHOTO IpeaMeTa 9acoB
Pa3pen 1. TenjioBble IBJIEHUS
1.1 7

Ctpoenne W CBOWCTBA

BCIIICCTBA

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO N
TEOPHUU CTPOEHUS BEIIECTBA.
Macca n pazmepbl aTOMOB U
MOJIEKYJ. ONBITHI,
TIOITBEPIK IAIOIINE OCHOBHBIE
MIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.
Mogenu TBEPIOTO, JKHUIKOIO W
raz000pa3HoOro COCTOSIHUI
BEILIECTBA.
Kpucrannuueckue u amopgHsie
tena. O0bICHEHHE CBOMCTB I'a3oB,
KUJKOCTEN U TBEPABIX TEJl Ha
OCHOBE TOJIOKEHHUI MOJIEKYJIIPHO-
KMHETHUYECKOI TEOpUH.
CmaunBaHuE U KallWJUISIPHbBIE
siBieHus. TennoBoe pacimpeHue y

CXKXaTuc

Habiroienre 1 MHTEpIpETaIis OIBITOB,
CBUJICTEIHCTBYIOIHUX 00 aTOMHO-MOJICKYIIPHOM
CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPSHUEM Pa3TMUHBIX
BEIECTB B BOJIE. Pemenue 3a1a4q 1o oreHUBaHUIO
KOJIMYECTBA aTOMOB HJIA MOJICKYJI B €HHHIIC 00bEMa
BEIIIECTBA.

AHanmm3 TeKCTa IPeBHUX aTOMUCTOB (HaIpuUMep,
¢dbparmenTa nosmel JIykperus «O mpupo/ie Bemiein») ¢
U3JI0’KEHHEM 000CHOBAaHUI aTOMHOM F'MIIOTE3bI
(cmbIcoBO€ uTeHue). OreHka yoeIuTeIbHOCTH ITHX
o6ocHoBaHMi. OOBsICHEHHE OPOYHOBCKOTO JIBH)KCHHS,
SIBIICHHST TUPPY3UU U pa3Indrii MEXy HUIMH HA OCHOBE
MOJIOKCHHUI MOJICKYJISIPHO-KHUHETHYECKOW TCOPUU
cTpoeHus BemiectBa. OObICHEHNE OCHOBHBIX Pa3lIMUUi B
CTPOCHHH Ta30B, KUIKOCTEH U TBEPBIX TEJ C
UCIIOJIb30BAHUEM ITOJIOKEHHUI MOJIEKYJISIPHO-
KUHETUYECKOU TeOpuu CTpoeHUs BelecTBa. [IpoBenenue
OTIBITOB IO BBIPAIIMBAHUIO KPUCTAIIOB MIOBAPEHHOM COMH

HJIN caxapa.




ITpoBenenue u 00BbACHEHUE OIBITOB, JEMOHCTPUPYIOIIUX
KallWJUIAPHBIE SBJICHUS U SBJICHUE CMAUYUBaHUS.
OObscHEHNE POIM KaNWIISPHBIX SBJICHUH JUIs
NOCTYIJIEHUS BOJbI B Opranu3M pacteHuil. Habmonenue,
IIPOBEJICHUE U OOBICHEHUE OIBITOB N0 HAOJIIOICHUIO
TEIJIOBOTO PACIIMPEHNUS Ia30B, )KUJIKOCTENH U TBEPIBIX
ten. OObsICHEHHE COXpaHEeHUs 00bEMa TBEPBIX TeT,
TEKY4€CTH KMJIKOCTH (B TOM YHCIIE, pa3HUILIBI B TEKYUYECTH
JUIS pa3HBIX KUAKOCTEN), TaBJIeHUs ra3a.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh
JaBJICHUS BO3/1yXa OT €ro o0bEMa 1 HarpeBaHus WK
OXJIaXKJEHUS, U UX 00ObSICHEHNE HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO Y4eHMsI. AHAJIU3 IPAKTUYECKUX
CUTYallUi, CBA3aHHBIX CO CBOMCTBAMM I'a30B, )KUAKOCTEH
1 TBEPJIBIX TET




1.2

TenoBsle IpoLEeCcCh
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Temneparypa. CBs3b
TEMIIEPaTypPhl CO CKOPOCTHIO
TETUTOBOTO JIBMYKEHHS YaCTHIL.
Buytpennss sneprusi. Crioco0st
WU3MEHEHHS BHYTPEHHEH SHEPTUU:
TeTJIonepeiadya U COBEPIICHNE

pabotsl. Bunbl Temonepenayu:

O060cHOBaHUE MPAaBUIT U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHUE Pa3IMIHBIX CITIOCOOOB M3MEPEHHUS U IIIKAJI
Temreparypbl. Habmronenue u o0ObsICHEHHE OTIBITOB,
JEMOHCTPUPYIOLIMX U3MEHEHNE BHYTPEHHEW SHEPTUH
TeNa B pe3yJbTaTe TEIUIONEpeIaud U padOThl BHEITHHX
cui. Habmonenue u 0ObsICHEHUE OTBITOB, OOCYXKICHHE

MPAKTUICCKUX chyauHﬁ,




TEIJIONPOBOIHOCTD, KOHBEKIIHS,
n3inyyeHue. KoamyecTBo TeIioThl.
Y neabHas TeII0EMKOCTh
BenecTBa. Tenaoo0MeH u
TEIJIOBOE paBHOBECHE. Y PaBHEHNUE
TemIoBoro Oananca. IlimaBiaeHue u
OTBEP/ICBAaHUE KPUCTATUTUUECKUX
BEIIECTB. Y IeJIbHAs TSILIOTa
raBienus. [lapooOpazoBanue u
KoHAeHcauus. Mcnapenue.
Kunenune. Y nennHas Temiora
mapooOpa3zoBaHusl. 3aBUCUMOCTh
TEMITepaTyphbl KUTICHHS OT
aTMOC(hEepHOTO JaBJICHUSI.
BrnaxxnocTs Bo3ayxa. DHeprus
TOILUIMBA. Y AeNbHAas TEIIoTa
cropanus. [IpuHIUIIBI pabOTHI
TerI0BBIX aurareneii KI1J1
TEIJI0BOro ABUraTessd. TenaoBeIe
NBUTATENN U3AIUTa OKPYKAIOIIeH

Cpepbl.

3aKkoH COXpaHCHU U IPEBPALICHUSA

OHCPIUH B TCIJIOBBIX ITPOLIECCAX

NIEMOHCTPUPYIOLIUX PA3IUYHbIC BUIBI
TEIUIoNepelaun: TEeIIONPOBOJHOCTD,
KOHBEKIINIO, U3TyYCHUE.

lccnenoBaHue sIBIEHUS TEIIOOOMEHa

[PY CMEMIMBAHUM XOJOIHON U TOpsSYEH BOJIBI.
Habuntoienue ycTaHOBIIEHUS TEIIOBOTO
[PAaBHOBECHS MEXLy FOpsIYEH U XOJIOTHOM BOJOM.
Onpenenenre (M3MEpEeHHE) KOJIMYeCTBa
TETJIOTHI, TIOJIY9€HHOTO BOJION TIPH TETNIOOOMEHE
C HArPEThIM METAUTUYECKUM IHJIMHIPOM.
Ornpenenenne (M3MEPEHNE) yIETbHON
TEIIOEMKOCTH BEIIECTBA.

Perenuie 3a1a4, CBSI3aHHBIX C BBIUMCICHUEM
KOJIMYECTBA TETIOTHI U TEIII0EMKOCTH

MpHU TETUIOOOMEHE.

AHQJIN3 CUTYallMil TPAKTUYECKOTO
MCII0JIb30BaHUS TEIUIOBBIX CBOWCTB BELIECTB U
MaTepUajoB, HAIPUMEp, B LIEIAX
PHEprocOepeKeHus: TEIION30IALUSA,
BHEeprocOeperaronme Kpblim,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmonenue siBieHuii ucnapeHus u
KOHJICHCALIUH.

VccnenoBanue mpoliecca UCTIapeHus pa3IunyHbIX
pkuaKocTeld. OOBsCHEHUE SIBICHUN UCTIApEHUS U
KOHJIEHCAllUU Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI.

Ha6J'IIOI[CHI/IC 1 00BSICHEHHUE mnmponecca KUICeHus1, B TOM




YHCJIC 3aBUCUMOCTH TCMIICPATYPhI KUIICHUSA OT JABJICHUA.
Ornpenenenue (M3MEPEHUE) OTHOCUTEIIBHON BIAXKHOCTH
BO3ayXa. Habmonenne nporecca miaBieHus
KPHCTAJUTMYECKOTO BEIIECTBA, HAPHUMED, JIbJA.
CpaBHEHHE MPOLIECCOB TUIABJICHUS KPUCTATUTMIECKUX TEI
U pa3MsTyeHus IpyU HarpeBaHUU aMOPQHBIX TEI.
Ornpenenenue (M3MEPEHNE) yICTbHON TETUIOTHI TIIaBICHUS

UIbaa.

OO0bsACHEHNE ABJICHUN IIJIaBICHUS U KpHuCTaJllIn3alli Ha
OCHOBE aTOMHO- MOJIEKYJIIpHOTO yueHus. Perenue 3anay,
CBA3AaHHBIX C BBIYUCIICHUEM KOJIMYECTBA TCIJIOTHI B
Mpoleccax Terionepeaady npy iaBjieHUuu u
KPUCTAJUIM3AIMH, UCTIADEHUH U KOHACHCAlMU. AHaIN3
CUTYallUi MPAKTUYECKOTO MPUMEHEHHUSI SIBJICHUI
MJIaBJICHUS U KPUCTAJUTM3ALNH, HAlIPUMEp, MOTy4YeHHe
CBEPXYMCTHIX MAaTEPUAJIOB, COJIEBasl FPeKa U Ap. AHAINU3
paboThl U OOBSICHEHHE MTPUHIINUIIA ACHCTBUS TEIIOBOTO
nBUTaTesns. BeiuncieHne KoauuecTBa TeIIoThI.
BBIICTISIOLIETOCS IIPU CTOPAHUU PA3IMYHBIX BUJIOB
roruBa, 1 KIIJ[ aBurarens. OGcyxaeHue 3KOIOTUYECKIX
MOCIIEJICTBUI MCIIOJIb30BAHUSI IBUTATENIC BHYTPEHHETO

CTrOpaHus, TCIJIOBBIX U FHI[pOBJ'IeKTpOCTaHI_II/Iﬁ
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Pasznen 2. 3J1eKTpuqec1me U MAarHuTHbIC SIBJICHUA

DIEKTpUUYECKUE 3apsi/ibl.
3apspKeHHBIC TeJla U X

B3aUMOAEHCTBUSA

Onekrpuzarus Ten. JIBa poaa
AIEKTPUUECKUX 3aPSI0B.
B3anmonerictBre 3apsKeHHBIX
ten. 3akoH Kynona
(3aBUCUMOCTH CHIIBI
B3aUMO/JICVCTBHUS 3apPSIKEHHBIX
TE€J OT BEJIMYUHBI 3aPsI0B U
PACCTOSIHUS MEXAY TEJIaMHu).
DIIEKTPUYECKOE TOJIE.
Hanpsok€HHOCTB JIEKTPUYECKOTOo
noJis. [TpuHnun cynepno3unuu
ANEKTPUYECKHUX MoJie (Ha
KayeCTBEHHOM YpPOBHE).
Hocutenu snexrpuueckux
3apsAa0B. DIIeMEHTapHBII
anekTpuueckui 3apsaa. CTpoeHue
atoma. [IpoBoaHuku
UIUDIIEKTPUKHU. 3aKOH
COXpaHEHUs JIEKTPUUECKOTO

3apsaa

Ha0uro1eHre 1 mpoBEACHHE OTBITOB

0 AJICKTPU3AIHNH TN IPH COTIPUKOCHOBCHHUH U
WHyKIUEH.

HaOsronenne u 00bsICHEHHNE B3aUMOIEHCTBUS O THOUMEHHO
1 Pa3HOUMEHHO 3apsDKeHHBIX Tel. OObsICHEHNE TPHHIIUITA
mericTBUs dnekTpockona. OObSICHEHUE SBICHUN
DIIEKTPU3AIMH ITPU CONTPUKOCHOBEHUH TEJT M HHIYKIIHEH C
MCII0JIb30BAHMEM 3HAHUM O HOCUTENSX AJIEKTPUUECKUX
3apsa0B B BelecTBe. PacnosHaBanue u 00bsCHEHNE
SIBJICHUM 3JIEKTPHU3ALMKU B TOBCETHEBHOM KM3HH.
Ha6mronenue u 00bsICHEHHE ONBITOB, HJLTFOCTPHPYIOITUX
3aKOH COXpaHEHHUs dJIEeKTpuyeckoro 3apsaa. Habmonenue
OTIBITOB 110 MOJICIUPOBAHHUIO CHJIOBBIX JIMHUHN
hiekTpudeckoro nojs. MccnenoBanue aedcTBus

PICKTPHUYCCKOI'O IMOJI HAa IIPOBOAHUKH U AUIJICKTPUKHU




2.2

IlocTosAHHBIN

AIEKTPUUECKUN TOK
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DIEKTPUUYECKUM TOK.
VYcnoBus cyniecTBOBaHUS
AIEKTPUYECKOTO TOKA.
HcTouHnkH MoCTOSSHHOTO
ToKa. [lecTBus
AIEKTPUIECKOTO TOKA
(TemyoBoe, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUH TOK B
KUJKOCTSX M ra3ax.
DIIeKTpUYEeCKas LETb.
Cuna TOKa.
DIIEKTPUYECKOE
HaIlpsKEHUE.
ConpoTtuBieHue
IIPOBOJIHUKA. Y I€TIbHOE
COIIPOTHUBIICHUE BEIIECTBA.
3akon OMa J1s yyacTka
uenu. [locnenoBarensHoe

H IIapaJlICIIbHOC

COCAMHCHHUC ITPOBOJHHUKOB.

PaboTa ¥ MOIITHOCTE
3JIEKTPUUECKOTO TOKA.
3akoH Jlxoyns-Jlenna.
DNIEKTpUYECKHE LIETTH
UTNOTPEOUTENH

SHCKTqueCKOﬁ OHCPIUH B

Habutoienue pa3innyHbIX BUAOB JEUCTBUS
AJIEKTPUYECKOr0 TOKA U OOHapYKEHHE ITUX BUJOB
IENUCTBUS B IIOBCENHEBHOMN xn3HU. Habmronenue
BO3HHUKHOBEHUS I'a30BOT0O pa3psijia U 3JIEKTPUUECKOT0 TOKa
B xkuaKoctu COOpKa U UCIIBITAHUE BIEKTPUUECKOH LIeTIH

IIOCTOSHHOI'O TOKA.

N3mepenne cuiiel Toka amrepMerpom. Mzmepenue

SJICKTPUYCCKOTO HAIIPSAKCHUA BOJIBTMECTPOM.

[IpoBenenue u 0ObsICHEHNE OTIBITOB, IEMOHCTPUPYIOIINX
3aBHCHMOCTD 3JIEKTPHUUECKOTO COMPOTUBIICHUS
MPOBOJHMKA OT €ro JJIMHBI, TUIOIIAIN MONEPEYHOTO

CCUCHU U MaTCpHralia.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, TPOTEKAIOLIETO
yepes pe3nucTop, OT COMPOTUBIICHUS PE3UCTOPA U

HAIpPSDKEHUS Ha PEe3UCTOPE.

[TpoBepka mpaBuiia CI0KEHUS HATPSLDKEHUN TIpU

ocCJaeaA0BaTCIIbHOM COCAUHCHUU IBYX PE3UCTOPOB.
HpOBepKa [mpaBujia AJisd CUJIbI TOKa

Ipu mmapaiyieJIbHOM COCANHCHUN PE3UCTOPOB. Ananuz
CI/ITyaI_II/Iﬁ MOCJICA0OBATCIIBHOTO U MMAPpAJJICIIBHOTO
COCAUHCHUA ITPOBOJHUKOB B IOMAIITHUX JJICKTPUICCKUX
ceTsax. Pemenue 3aga4 ¢ UCIOJIB30BaHUEM 3aKOHA Omau
(I)OpMy.TI pacqéTa QJICKTPUYICCKOT'O COITPOTUBJICHUA ITPU

MOCJICA0BATCIIbHOM U MapaJlJICJIbBHOM COCIUHCHUU




obITy. KopoTtkoe

3aMbIKaHHUEC

poBoAHUKOB. OnpenencHue padboThl AEKTPUIECKOTO
TOKa, IPOTEKAIOLIEro uepe3 pesucrop. Onpenenenue
MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pesucrope. MccnenoBannue 3aBUCUMOCTH CHIIBI TOKA
yepes JJaMIIOUKy OT HanpsbkeHusl Ha Heil. Onpenenenue
KIIl marpeBarens.

HccnenoBanue mpeoOpa3zoBaHus SHEPTUH TIPH IO TbEME
rpy3a snekrpoasuraresneMm. OObsiCHEHUE YCTPONCTBA U
MPUHIMIIA JEHCTBUS JOMAITHUX
3JIEKTpOHArpeBaTeNbHbIX TPHOOPOB. OOBsICHEHNE
IMPUYIUH KOPOTKOT'O 3aMbIKaHUA U IIPUHIUIIA JlefICTBI/IH
MJIABKUX MpeoxpanuTteneil. Pemenne 3amay ¢

WCI0JIb30BaHueM 3akoHa J[xoymnsa-Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTosTHHBIC MarHHTHI.
BzanMmopelicTBue NOCTOSTHHBIX
MarHuToB. MarauTHoOe 1moJe.
MarsauTHoOE 1oJie 3eMJIMH €T0
3HAUYCHHE JIJIs >KU3HU Ha 3eMiIe.
OnbIT OpcTena. MaruutHoe
0JI€ JIEKTPUUYECKOTO TOKA.
[IpuMeHeHue 31eKTPOMarHiToB
B TeXHUKE. J/leiicTBue
MarHUTHOTO TOJI Ha MPOBOIHUK
C TOKOM. DJIEKTPOIBUTaTEIb

IMOCTOAHHOI'O TOKA.

I/ICCJ'IG,I[OBaHI/Ie MAarHuTHOI'O B3aI/IMO,I[CI>'ICTBPIH
INOCTOAHHBIX MAarHuTOB. I/I3yquI/Ie MardmMTHOTO ITOJIsA
IMOCTOAHHBIX MAaIrHUTOB IIPHU UX O6’b€I[I/IHeHI/II/I u
pas3aciICHUN. HMccnenoBanue MarauuTHOTO
BSaHMOHeﬁCTBHH IIOCTOAHHBIX MarHuTOB. I/I3yquI/Ie
MAarauMTHOTI'O I10JIA ITOCTOAHHBIX MAIrHUTOB IIPH UX
O6’[>6,I[I/IH6HI/II/I " pa3aciICHUU. HpOBCI{CHI/Ie OIIBITOB IIO
BU3YyaJIN3allUuU IMOJII ITIOCTOAHHBIX MAI'HUTOB.

I/I3yquI/Ie SABJICHHUA HaMarHHW4MBaHHA BCIICCTBA.
HccnenoBanue aeicTBUS QJICKTPUYCCKOT'O TOKA Ha
MAarauTHYIO CTpPCIIKY. HpOBCI[CHI/IC OIIBITOB,

ACMOHCTPUPYIOIUX 3aBUCUMOCTDH CHUJIbI B3aUMOICHCTBUSA




Hcnons3zoBanue
3JIEKTPOJIBUTATENEHN B
TEXHUYECKUX YCTPOMCTBAX U Ha

TPaHCIIOPTE

KaTyLIKU C TOKOM U MarHuTa OT CWJIbl U HalpaBJIEHUS
TOKA B KaTyILKE.

AHanus cuTyanuil NpakTUYECKOro NPUMEHEHUS
3JIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBaX, MPOMBIIIIEHHOCTH, MeaulinHe). M3yduenune
JEHCTBUSI MarHUTHOTO M0JIS HA MPOBOJIHUK C TOKOM.
N3yuyenue aevictBus anekrpoasurareis. Msmepenne
KIIJI 21eKTpoABUTaTEIbHON YCTaHOBKH.

Pacno3naBanue 1 aHanu3 pazINyHbIX TPUMEHEHUN
3JEKTpOABUTaTENeH (TpaHCIIOPT, OBITOBBIE YCTPONCTBA U

7p.)

2.4 DJIEKTpOMarHuTHas 4 OnbiTel Dapajes. SBieHue OnbITHI IO UCCTETOBAHUIO ABJIEHUS AJIEKTPOMArHUTHOMN
MHIyKLUS 3JIEKTPOMArHUTHON UHIYKIIUH. WHIYKIUU: UCCIEA0BaHNE U3MEHEHUM 3HAUEHUS U
[IpaBuiio Jlenua. HaIlpaBJICHUs UHAYKIIMOHHOIO TOKa
DIIeKTpOTEeHEPATOP.
CriocoOslI ostyueHust
3IEKTPUYECKON SHEPIUH.
DJIEKTPOCTAaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPIUH
Utoro no pazneny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O0

I[TPOTPAMME




9 KUIACC

NQ H/H HaI/IMeHOBaHI/IC pHSHCHOB u KOHI/I‘-IGCTBO HpOFpaMMHOG COI[Gp)KaHI/Ie OCHOBHBIG BHUABI ACSATCIIBHOCTHU 06yt1a}om1/1xcs1
TeM y4eOHOTO IpeaMeTa 9acoB
Paznea 1. Mexanuuyeckue siBJeHHUS
1.1 10

MexaHnyecKkoe IBMKEHUE

U CIIOCOOBI €ro OTMMCAHUS

Mexannuyeckoe IBMKEHHUE.
MarepuanbHas Touka. Cucrema
orcuéra. OTHOCUTEIHLHOCTD

MEXaHUYCCKOI'O IBHMXKXCHUS.

PaBHOMEpHOE
MPSIMOJIMHENHOE JIBUKCHHE.
HepaBHOMEpHOE  TPSIMOJIMHEWHOE

nBukeHne. CpelHsis 1 MTHOBEHHAs
CKOPOCTh TeJa IMPU HEPAaBHOMEPHOM
NBIDKEHUH. Yckopenue.
PaBHOYCKOpEHHOE MPSAMOJIMHEHHOE
nBukeHne. CBoOOgHOE TMaJeHUE,

OnbiTel  ["anuiies. PaBHOMepHOE
IBUKEHHE 10 OKpYXHOCTH. [lepuon
W JyacTtoTa oOpameHus. JInHeiHas u
yIi0Bas CKOPOCTH.

L[eHTpOCTpeMI/ITeJ'ILHOG YCKOPCHUC

AHanus 1 00CyXJIeHHE Pa3INYHbIX IPUMEPOB
MEXaHHYECKOTO JIBMYKCHUSI.
OO0cyxk1eHre TpaHuI] MPUMEHUMOCTH MOACIN
«MaTepuabHas TOYKAY.
Onucanne MEXaHUIECKOTO JBHKCHHS
pa3IUYHBIMU criocoO0amu (ypaBHEHHUE, TaOJIHIIA,
rpaduk).
AHaIM3 KU3HEHHBIX CUTYaIMi, B KOTOPBIX MPOSBICTCS
OTHOCHUTEIBHOCTh MEXaHHYECKOTO JIBIKEHHUS.
HaGmogenne MexaHn4ecKoTo JIBIKCHHS Tella
OTHOCHUTEJBHO Pa3HBIX Tell oTcuéra. CpaBHEHHE ITyTei 1
TPAeKTOPUI IBMXKEHHS OJTHOTO M TOTO XK€ Tela
OTHOCHUTEJBHO PA3HBIX TEJ OTCUETA.
Amnanus tekcra ['anumnes 06 OTHOCHTENBHOCTH
JIBYDKCHHUST; BHITIOJTHEHHE 3a/ITaHUH 110 TEKCTY (CMBICIIOBOE
YTCHHE).
OnpezeneHue cpeHell CKOPOCTH CKOJIBbKEHHUs Opycka
WM JBMDKEHMS IapuKa 110 HAKJIOHHOM MJI0CKOCTH.
Ananu3 1 o0cyXkaeHue crnoco00B NpUOIMKEHHOTO

ONIPCACIICHUA MT'HOBEHHOM CKOpPOCTH.

OHpCIlCJ'ICHI/IC CKOPOCTHU PAaBHOMEPHOI'O JIBUKCHUA
(mapHKa B JKUJKOCTHU, MOJCIIN SJICKTPUICCKOT'O




aBTOMOOWIS U T. 1.). Onpenenenue myTy, PO IEHHOTO

3a JAaHHBIA TPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa 110

rpaduKy 3aBHCHMOCTH ITyTH PABHOMEPHOTO JIBWKCHUS

oT BpeMeHHu. OOCyXIeHHe BO3MOXKHBIX TPUHITUTIOB

JeWCTBUS IPUOOPOB, H3MEPSIOMINX CKOPOCTh

(ctmIoMeTpoB).

Beruucnenue myTa 1 CKOPOCTH MPU PABHOYCKOPEHHOM

MPSIMOJTMHEITHOM JBM)KCHUU TeEJIa.

Ornpenenenne MpoMIEHHOIO IyTH U YCKOPEHUS

JBUKEHUS TeJla TI0 TpaduKy 3aBUCUMOCTH CKOPOCTH

PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBMKEHUS Tella

OT BPEMCHH.

IIposepka eunome3swl: eciu

npU PAGHOYCKOPEHHOM O8UNCEHUU

6e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCA

KAK ps0 He4émmuuiX yucei, mo

coomeemcmayoujue NPOMeiNCymKu 8pemeru

0OUHAKOBYL.
Omnpenenenue ycKOpeHUs Tena mpu
PaBHOYCKOPEHHOM JIBIKEHUU IO HAKJIOHHOM
II0CKOCTH. M3MepeHue nepruoia u 4acTOThI
oOpalieHus Tena mno okpyxHoctu. OnpeneneHue
CKOPOCTH PaBHOMEPHOTO JIBIKEHUS Tela Mo
OKpykHOCTH. PenieHue 3a1a4 Ha ornpeiesieHue
KMHEMAaTUYECKNX XapaKTePUCTUK MEXaHUYECKOTO
JIBUKEHUS pa3IUMYHbIX BUJIOB. Pacro3HaBanue u
npUOIKEHHOE OMUCAHNE PA3IMYHBIX BUIOB




MEXaHUYECKOTO JBUKEHUS B IPUPOJIC U TEXHUKE (Ha
npuMepax cBOOOJHO MAJAIOIIUX TEJ, IBHKCHUS

KHUBOTHBIX, HeOECHBIX TCJI, TPAHCIIOPTHBIX CPEACTB U

Ap.)

1.2

BsaumonelicTBue Ten

20

[lepBoiii 3akoH Hbrorona. Btopoi
3akoH Hptorona. Tperuid 3akoH
Hprorona. [Ipunnun cynepno3unuuy
CHIL

Cuna ynpyroctu. 3akoH Tyka.
Cuna TpeHusi: cuia TpeHus
CKOJIb)KEHUS, CHIIa TPEHHUS TTOKOS,

Apyrue BUJbl TPCHUA.

Cuiia TSHKECTH U 3aKOH
BCEMHPHOTO TSATOTCHUSI.
'YckopeHne cBOOOHOTO MaACHHUS.
JIBmxenue mianet BOKpyr CoJHIIa.
[lepBast kocMHUYECKasi CKOPOCTb.

HeBecomocThb U neperpysku.

HabGmronenue u o0Cyx/IeHHE OTIBITOB C JBMKEHUEM Tela
MIPU YMEHBIIICHUH BJIMSHUS APYTHX TEI,
MPENSITCTBYIOMMNX IBMKEHUIO. AHAIU3 Tekcta ["anunes ¢
OTIMCAaHUEM MBICIICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPITUH; BHITIOJHEHUE

3aJJaHuil 10 TEKCTY (CMBICIIOBOE YTEHHUE).

O6CY)KI[6HI/Ie BO3MOJXHOCTH BBITIOJIHCHUA 3dKOHA MHCPLIUH

B PA3JIMYHBIX CUCTEMAX oTcuéTa.

Ha6J'II-O,I[eHI/Ie n O6CY)KI[€HI/I6 MCXaHUYCCKUX SABJICHUH,
[MPOUCXOOAIINX B CUCTCME oTcuétra «Temexkar» npu eé
PaBHOMEPHOM U YCKOPECHHOM ABHXXCHUH OTHOCUTCIILHO

KaOuHeTa (PU3HUKH.

I[CﬁCTBHSI C BCKTOpaMHu CHUJI: BBITIOJIHCHUEC 3aJlaHui 110

CJIOKCHUTIO U BBIYUTAHHUIO BEKTOPOB.

PaBHOBECHE MaTepUaIbHON TOUKHU.




AOCOJIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C

3aKPEIUVIEHHOM OCBIO BPAILLICHHUSL.

MowmeHT cuinsl. LienTp Tshkectn

HaGuroieHre u/vim mpoBeICHUE ONBITOB,
IEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPEHHS TeJia OT
MPUJIOKEHHON K HEMY CHUJIbI M MaccChl TeJa.

AHanu3 ¥ 00bSICHEHUE SIBJICHUN C UCTIOJIh30BAHUEM
BTOpOro 3akoHa HerotoHa. Pemenne 3amau ¢
MCIIO0JIb30BaHUEM BTOPOTO 3akoHa HploTOHA U mpaBuiia
cioxxenust cuil. OnpeneseHue sKECTKOCTH PYKHHBI.
AHanu3 CUTYyaIui, B KOTOPBIX HAOJIIOIAI0TCS YIIPYTHE
nedopmaru, 1 uX 0ObSICHEHHE C HCIIOIb30BaHUEM
3akoHa ['yka. Pemienue 3a1ad ¢ uCnoap30BaHUEM 3aKOHA
['yka.

VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKESHUSI
OT CHJIbI HOpMaJIbHOTO AaBiieHus. OOcyxIeHne
pe3ynpTaToB HccaeaoBanus. OnpeneneHue
Kod(puIEeHTa TPEHHS CKOJIBKECHHUSL.

HSMCpCHI/Ie CHJIBI TPEHUSA ITOKOS.

PerieHue 3a1a4 ¢ UCHOJIB30BaHUEM (POPMYJIbI
JUISL CUJIbI TPEHUS CKOJIBKEHUS.

AHaJIN3 IBUKEHUS TEJI TOJIBKO O] IEHCTBUEM
CHJIBI TSKECTH - CBOOOJHOT'O MAICHHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOJIHOTO Ma/IeHUs OT MacChl TeJa.

OneHKa BEJIMYMHBI CHIIBI TATOTEHUS,
JICHCTBYIOLIEN MEXIY ABYMS TelaMU

(715 pa3HBIX Macc).

AHanu3 JABHKCHUA HeOECHBIX Tel

MO ACHCTBUEM CHIIBI TSATOTSHUS




(c MCIOJIb30BaHUEM JIOTIOJHUTEIBHBIX
MCTOYHUKOB MH(POPMAIIH).
Pemenue 3a7a4 ¢ UCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYJIBI
T pacy€Ta CUIIBI TSXKECTH.
AHaNU3 OPUTMHAIBHOTO TEKCTa,
OTIMCHIBAIOLIETO MPOSBICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BHIIOJTHEHUE 3a/1aHHIH
0 TEKCTY (CMBICIIOBOE UTEHHE).
HaGmronenue u o0CyxIeHne OTIBITOB
10 N3MEHEHHUIO Beca Tesla IPU YCKOPEHHOM
ITBYKEHUH.
AHanu3 yCIOBUM BO3HUKHOBEHUS! HEBECOMOCTH U
Meperpy3KH.
Pemenue 3a1a4 Ha onpe/iesieHne Beca Tena B
pa3IMYHBIX YCIOBUSAX. AHAIIN3 CUJI, IEHCTBYIOLIUX HA

TEJI0, IIOKOAMIEECA Ha OIIOPE.

OHpe,I[eJ'ICHI/IC LHEHTPA TAXKECTU PA3JIIMYHBIX TCJI




1.3.

3aKOHBI COXpaHEHUs

10

Nmnynsc Tena. I3meHnenue
umnyibca. UMmnynbe cuibl. 3akoH
COXpaHEHHS UMITYIIbCA.

PeakTuBHOE IBMKEHUE.

Mexanudeckas paboTta u
MOIITHOCTE. PaboTa cHII TShKEeCTH,
ynpyroctu, Tperus. Cs3b
SHEPrUU U pabOTHI.
[TorenumanbHas sHEpTHS TENA,
TOTHSATOTO HaJ| IIOBEPXHOCTHIO
3emiu. [loTeHIManbHas 3Heprust
cxaroi npyxxuHbl. Kunernueckas
sHeprud. Teopema o
KMHETUYECKON SHEPIUH. 3aKOH
COXpAHEHUS MEXaHUYECKOU

SHEPruu

Hab6ntonenue u o6cyx1eH1Ee OIBITOB,
JEMOHCTPUPYIOIIUX Mepeaady UMITYJIbca pU
B3alMO/JICHCTBUM TEJ, 3aKOH COXPaHEHUSI UMITYJIbCa IIPU
a0COJIIOTHO YIIPYroM U HEYIPYTOM B3aUMOJECHCTBUU Tl
AHanu3 cuTyaluii B OKpy>arouei Kxu3Hu ¢

HCII0JIb30BAHUEM 3aKOHA COXpaHCHUA UMITYJIbCA.

Pacnio3naBaHue sIBICHMS pEaKTUBHOTO JABVKEHUS B
IIPUPOJE U TEXHUKE. [[pMeHEeHNE 3aKOHA COXPAHEHNUs
MMITYJIbCA JUISl PAcU€Ta Pe3ysIbTaTOB B3aMMOICHCTBHS
Ten (Ha mpuMepax HeyIpyroro B3auMoJIeHCTBUS,
YIPYTroro HEHTPAIBHOTO B3aUMOACUCTBUS JBYX

OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX HETIOBUIKHO).

Pemenue 3a1au ¢ MCMOJIb30BaHUEM 3aKOHA COXPAHEHUS
uMItysbca. OnpesneneHne padboThl CHIIBI YIPYTOCTH TPH
MOobEME Ipy3a C UCTOJb30BaHUEM HEOABHKHOTO H
MOJBMKHOTO OJIOKOB. MI3MepeHre MOITHOCTH.
N3MepeHne noTeHMaaIbHOM SHEPT U YIIPYTO
neopMUPOBaHHON NPYKUHBL. M3Mepenue
KHHETHYECKOM YHEPTUH TelIa IO JJTMHE TOPMO3HOTO
MyTU. DKCIIEPUMEHTAILHOE CPAaBHEHUE U3MEHEHHUS
MOTEHIIMATBLHON U KUHETUYECKOM SHEpruid Tea mpu
JBIKCHUH 110 HAKJIOHHOM IJIOCKOCTH.
DKCnepuMeHTaIbHask IPOBEPKa 3aKOHA COXPaHEHUS
MEXaHUYECKOU SHEPTruu Mpu CBOOOTHOM MAJACHUU.
[IpuMeHeHne 3aK0Ha COXPaHEHUS] MEXaHUYECKOU
SHEPTUHU IS pacyéTa MNOTEHIMATILHON U KHHETUYECKOU




SHEprui tena. Pemenue 3aga4d ¢ UCIOJIb30BaHUEM

3aKOHAa COXpaHCHUA MEXaHHYECKOM OHCPruu

Hroro no pazgeny
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Pasznea 2. Mexanuuyeckue Ko1e0aHuA U BOJIHBI

2.1

Mexannueckue KoJjeOanuns

7

KonebarennHoe ABHKEHNE.
OCHOBHBIE XapaKTEPUCTUKH
KOJICOaHMI1: TIEPHO/I, 4acTOTa,
aMIUIMTy1a. MaTteMaTu4ecKkuii 1
NPYKUHHBIA MassTHUKH.
[IpeBparnieHue sHeprun Mpu

KoJIe0aTeIbHOM JBHXXCHHMU.

3aryxaromue KoieOaHusl.
Boinyxxnennbie koneOaHus.

Peszonanc

HaOironenune koseb0aHmii O ENCTBUEM CHII TSDKECTH U
YOPYTOCTH B OOHApYKeHUE TTOA00HBIX KOJIeOaHUH B
OKpYXKaroleM MUpe. AHamu3 KoyieOaHu Ipy3a Ha HUTH
1 Ha ipyxuHe. OnpeneneHne 4acToThl KojaeOaHui

MaT€MaTUYCCKOI'O U MMPYKUHHOI'O MassTHUKOB.
Ha6J'H-O,I[€HI/IC 1 00BbIACHEHUE SABJICHUS pe30HaHCa.

HccnenoBanue 3aBUCMMOCTH Tepro/ia KoJieOaH i
MO/IBELIEHHOTO K HUTH TPy3a OT JITMHBI HUTH.
[TpoBepka HE3aBUCUMOCTH NIEpHUOAa KoeOaHuil rpys3a,
MO/IBELIEHHOTO K JIEHTE, OT MacChl Ipy3a.
Habmronenue u 06cyxIeHHE OMBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTb MepHoia KoaebaHui
MPYKHHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH
npyxXuHbl. [[ppumMeHenne maTeMaTuyeckoro u
MPYXKUHHOTO MAsITHUKOB B KaUYECTBE MOJAEINEN st




onMcaHus KojeOaHul B OKpyXkarolleM Mupe. Perienne
3a/1a4, CBSI3aHHBIX C BHIYMCIIEHUEM WM OLIEHKON
4acToThI (eproia) Konebanuit Mzmepenue yckopenus

600001020 naoeHus

2.2

MexaHnyeckue BOJIHEL.

3ByK

Mexanndeckue BoJHEL. CBOMCTBA
MEXaHU4eCKUX BOJIH. [Ipo10bHBIE
U TIOTIepeYHbIe BOTHBI. JlTnHA
BOJIHBI M CKOPOCTB €€
pacnpocTpaHeHuss. MexaHu4yeckue
BOJIHBI B TBEPJIOM TEIIE,
CEICMUYECKHE BOJIHBI. 3BYK.
I'poMKOCTb 3ByKa M BbICOTa TOHA.

Otpaxenue 3Byka. MHppa3Byk u
yIBTPa3BYK

OOGHapyXeHue U aHaJIu3 BOJHOBBIX SIBIICHUM B

OKPYKaIOIIEeM MHpE.

HabGmronenue pacnpocTpaHeHus: TPOJIOJIBHBIX H
MOTIEPEYHBIX BOJIH (HA MOJIETN) ¥ OOHApY)KEHUE
AQHAJIOTUYHBIX BUJIOB BOJH B IPUPOJIC (3BYK, BOJHBI HA
BOJi¢). BeIunciieHne [UIMHBI BOJHBI U CKOPOCTH
pacrpocTpaHeHHsI 3ByKOBBIX BOJH. JKCIIEPUMEHTAILHOE
OTIpeJIeIICHNE TPAHUI] YACTOTHI CIIBIITUMBIX 3BYKOBBIX
kosiebanuii. HabmoieHne 3aBUCUMOCTH BBICOTHI 3BYKa
OT YacTOTHI (B TOM YHUCIIE, C UCTIOIb30BaHUEM
MY3bIKIbHBIX HHCTPYMEHTOB). Habmronenue u

00BbsICHEHHE SIBIIEHUS AKYCTUYCCKOT'O pE30HAaHCA.

AHanu3 OpUrnHAJIBHOTO TEKCTA, MOCBSILIEHHOTO
UCTIOJIb30BAHUIO 3BYKa (MJIU YJIbTPa3ByKa)
B TEXHMKE (3XOJIOKALUs, YIbTPa3BYK

B MEJUIIMHE U JIp.); BHITIOJHEHUE 3aJaHUN
MO TEKCTY (CMBICTIOBOE YTEHHUE)




Hroro no pazgeny

15

Paznen 3. 3HeKTp0MaFHI/ITHOC moJie U 3JJEKTPOMATrHUTHBLIC BOJIHBI

3.1

DneKTpOMarHuTHOETIOJNE
HIBJICKTPOMAIrHUTHBICBOJIHBI

DIIeKTPOMarHuTHOE

10J1e. DJIeKTPOMarHUTHbIE

BOJIHBL. CBOMCTBAdIEKTPOMArHUTH
pIX BoJH. [1Ikana
OJICKTPOMArHUTHBIX BOJIH.
Hcnons3zoBanue
OJICKTPOMAarHuTHBIX BOJIH JJIA
COTOBOM CBSI3H.
DJIEKTpOMarHuTHasi Ipupoaa
ceeta. CkopocThb cBeTa. BomHOBEIE
CBONCTBA CBETA

[TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
B3aMMOCBS3b JJICKTPUYCCKOTO U MArHUTHOT'O

M0JIeM. DKCIIEpUMEHTAIIBHOE U3YYEHHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO
MOOMIBHOTO TeneoHa). AHAIN3 PEHTT€HOBCKHUX
CHHMKOB Y€JIOBEUECKOTO OpraHn3Ma. AHAJIN3 TEKCTOB,
OTIMCBHIBAIOIIUX MPOSIBIICHUS AIEKTPOMArHUTHOTO
U3ITy4YEHUS B IPUPO/IE: )KUBbIE OPraHU3MbI, U3TyUeHUS
HeOECHBIX TeN (CMBICTIOBOE uTeHne). Pacrio3HaBanue u
aHAJIN3 Pa3INYHBIX IPUMEHEHUN AIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

N3ydeHnne BOTHOBBIX CBOMCTB CBeTa. Pelenue 3a1ay ¢
UCIO0JIb30BaHuEM (HOpMYI 7Sl CKOPOCTH
3JICKTPOMArHUTHBIX BOJIH, JUTMHBI BOJTHBI U YaCTOTHI
cBeTa




Hroro no pazgeny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHEBI

pacnpoCcTpaHeHHs CBETa

JlydeBas Mmozienb cBeTa.
Hcrounuku cBera.
[IpssmonmHeiHOE
pacnpocTpaHeHHE CBETa.
3armenus Connua u JIyHsI.

Ortpaxenue ceera. [Inockoe

3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akOH
npenomieHus ceeta. [loaHoe
BHYTpPEHHEE OTpaKCHHE CBETA.
Hcnonb30BaHue NOIHOTO
BHYTPEHHETO OTPaKEHHUS B

OIITUYCCKUX CBETOBOAAX

HabutoieHue onbITOB, IEMOHCTPUPYIOIIUX SIBJICHUE
NPSIMOJIMHEIHOTO paclpoCTpaHEeHUs CBETa
(BO3HUKHOBEHHME TE€HU U MOJIYTEHH), U UX
MHTEPIIPETALNS C UCTIOIb30BAaHUEM MOHSITHS CBETOBOTO
ayda. OOBsICHEHHE ¥ MOJIEITMPOBAHUE COJIHEYHOTO U

JIYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCMMOCTH YIJla OTPaXKEHHsI CBETOBOTO
Jy4a OT yriia najaenus. V3ydeHne CBOMCTB U300pasKeHHS

B IIJIOCKOM 3€pKajic.

HaGmronenue 1 00bsICHEHNUE OTBITOB TIO MOJTYYCHHIO
H300paXXCHUI B BOTHYTOM M BBIIYKJIOM 3€pKajiax.
Habmoenne u 00ObSICHEHHE OIBITOB IO MPETIOMJICHHIO
CBETa Ha I'PAHUIIC PA3JIMYHBIX CPEJI, B TOM YHCJIC OIBITOB
C TOJIHBIM BHYTPEHHUM OTpakeHHeM. MccnenoBanue
3aBUCUMOCTH YIJIa IPEJIOMIICHHUS OT yIJila MaJCHUs
CBETOBOTO JIy4a Ha TPAHUIIE «BO3IyX-CTEKIIO».
Pacrio3naBanue sIBICHUN OTPaKECHUS U IPEIOMIICHHS
CBETA B ITIOBCEIHEBHOM KMU3HN. AHAIN3 U 00BICHEHHE

SABJICHUS OINITUYCCKOTO MUPAXKA.

Perienue 3ama4 ¢ MCIOJIb30BaHUEM 3aKOHOB OTPAKCHUA
" INpCIIOMIJICHUSA CBECTA




4.2 | Jluusel u onrtrueckue 6 JIunza. Xox jiydeil B TUH3E. [Tosryuenune n300pakeHMid ¢ TOMOTIBIO COOMPAIOIIEH 1
pUOOPEI Onruyeckas cucrema pacceuBarouleit 11H3. Onpenenenue GoKyCHOTo
¢doroanmapara, MUKpOCKOTIA U PacCTOSIHUSI M ONTHYECKOW CHITBI COOMPAIOIIEH JTHH3HI.
Tesneckona. [ a3 kak ontuyeckass | AHalU3 YCTPOICTBA U IPUHLIMIIA IEHCTBUS HEKOTOPBIX
cucrema. bimzopykocts u ONTUYECKUX MPHOOPOB: (poToanmapara, MUKPOCKOIIA,
JTAJIbHO30PKOCTh Teneckomna. M3yuenue Moien rias3a Kak OnTHYECKOM
CUCTEMBI. AHANIU3 SBJIEHUHN OJIU30PYKOCTH U
JTAJIbHO30PKOCTH, IPUHIUIIA IEHCTBUS OUKOB
4.3 | PasnoxeHue 6e10ro cBeTa 3 Paznoxxenne Genoro cBera B HabGmronenue pasznoxenus 0€I0ro cBeTa B CIIEKTP.
B CIIEKTP cnektp. Onbrtel HeroTOHA.
HabGmronenune n 00bsICHEHHE ONBITOB T10 TIOJTYYEHUTO
CnoxeHue CeKTpalbHbIX [[BETOB.
0enoro cBeTa IMpH CI0KEHUH CBETa Pa3HbIX LIBETOB.
Hucnepcus cBeta
[IpoBenenue 1 0ObICHEHNE OIBITOB MO BOCIPHUITHIO
[[BETa MPEIMETOB MIPU UX HAOIIOICHUH Yepe3 LIBETOBbIE
GuILTPHI (IIBETHHIE OYKH )
Hroro mo pazueny 15
Pasznen 5. KBanToBble ABJIeHUA
5.1 4

Hcnyckanue u

IIOTJIOMCHUE CBETA aTOMOM

OmnsiThl Pesepdopra u
IUTAHETapHasi MOJEJIb
atoma. Mogens atoma
bopa. Ucnyckanue u
HOTJIOLIEHUECBETA
aToMoM. KBaHTBHI.

JIunenyaTele CIIEKTPHI

O6cyxaenue nenu onsiToB Pesepdopaa mo
HCCIIEAOBAHNIO AaTOMOB, BBIIBHKEHNE TUIIOTES O
BO3MOJKHBIX p€3y/bTaTaxX OMBITOB B 3aBUCUMOCTH OT
MPEANOIaraeMoro CTpOEHUsI aTOMOB,
dbopMynupoBaHHEe BBIBOJIOB U3 PE3yIbTATOB OIBITOB.
OO6cyx1eHre TpOTUBOPEUHil MIIaHETApPHOI MOJeN

aToMa U OCHOBAHHUM JJIs THIIOTE3bI Bopa 0




CTallMOHAPHBIX OpOUTaX AMeKTpoHOB. Habnronenue
CIUIOLIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUEHUS
pasznuuHbIX BemecTB. OObICHEHHE TMHEWYATHIX

CIICKTPOB U3JIYyUYCHUSA

5.2 CTpoeHHE aTOMHOTO sIpa PanmoakTiBHOCTB. Alb(a-, Geta- OO0cyx1eHre BO3MOXKHBIX THIIOTE3 O MOJACIISAX CTPOCHUS
U raMMa-usnydenus. CTpoeHue anpa.
aToMHOTO siapa. HykinonHas Omnpenenenue cocrasa siep 1o 3aJaHHBIM MacCOBBIM U
MOJIeJTb ATOMHOTO siipa. M30TombL.| 33PSA0BBIM HHCIIAM H IO MOJIOKEHHUIO B [IEPHOANIECKOH
PannoaktuBHBIE TpEBpamieHUs. CUCTEME 3JICMCHTOB.
Tlepyo1 MoIypacana aTOMHBIX AHanu3 U3MEHEHUs COCTaBa si/ipa U €ro MOJIOKEHUS B
sep NEePUOINYECKON CHCTEME IIPH a-PaTUOAKTUBHOCTH.
HccnenoBanue TpEKOB a-4aCTHIL [0 TOTOBBIM
doTorpadusim.
OOGHapyXeHne U U3MEPEHHE paTualioHHOro (oHa C
MOMOMUIBIO JO3UMETPA, OIIEHKA €T0 HHTEHCUBHOCTH.
Ananu3 OMOJIOTMYECKUX U3MEHEHUH, IIPOUCXOIAIINX
M0J1 ACMCTBUEM PaIMOAKTUBHBIX U3ITYyUCHUI.
Hcnonib30BaHne paJioaKTUBHBIX U3ITy4YEeHUN B
MEIUIIHE
5.3 | SnepHbie peakuu

SnepHble peakuy. 3aKOHBI
COXpaHEHHs 3apsI0BOTO U
MacCOBOT'O YUCEN. DHEPrus CBA3U
aTOMHBIX sifiep. CBsI3b Macchl U

OHCPTHUH. Peaknium cunTes3a u

Pemenue 3amay ¢ MCNoJIb30BaHHMEM 3aKOHOB COXpaHCHUA
MAaCCOBBLIX U 3apAAO0BBIX YUCCII Ha OIIPCACIICHUC
PE3YIbTATOB AACPHBIX peaKHHﬁ; aHaJIn3 BO3MOXHOCTH
HNJIM HCBO3MOXXHOCTHU HI[epHOI\/’I peaKkuunun. OI_[eHKa

SHEPruu CBA3U AACP C UCIIOJIB30BAHUCM (l)OpMy.]'IBI




nenenus snep. lcrounuku OnnmreitHa. O6CyX/1eHNE EPCIEKTUB HCIIOIb30BAHUS
sHepruu CoJiHIA U 3BE3]. YIIPaBIIIEMOTO TEPMOSAEpHOTO cuHTe3a. OOCyKIeHNEe
Snepuas sHepretuka. JIeiicTBUS | MPEUMYILIECTB M YKOJIOTHUYECKUX MPOOIIeM, CBSI3aHHBIX C
PaauOaKTUBHBIX U31y4E€HUN Ha AIEPHOM YHEPTrEeTUKON

JKHUBBIC OPraHHU3MbI

Hroro no pazgeny 17

IMoBTOpHUTEILHO-00001IAIOIIIMIA MOTYJIb

[ToBTOpeHue u 0bobIIeHNE 9 CucremaTtu3zanus u 0000IIeHHE Brimosinenue yueOHBIX 3a/1aHU, TPEOYIOIIUX
COJCpIKaHNA KypcCa (1)I/ISI/IKI/I OpeIAMETHOI'O COACPIKAHUA U JACMOHCTpalunu KOMHeTeHTHOCTeﬁ, XapaKTCpU3yromux
3a 7-9 Kyacchl OTBITA JEATENbHOCTH, €CTECTBEHHOHAY4YHYIO TPaMOTHOCTb!

IpPUOOPETEHHOTO MPH U3YYEHUU

- TPUMEHECHHUS TOJTYUYCHHBIX 3HAHUHU JJIs1 HAY9HOTO
BCEro Kypca (pu3uKu OCHOBHOTO

00BbsSICHEHUST (PU3NUYECKUX SBJICHUHA B OKPY)KAIOIICH
pUpPOJIE,
B TIOBCEIHEBHOM KU3HU U BBISBICHUS (PU3HUSCKIX

o01ero oOpa3oBaHusI.
[ToaroToBKa K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY I10

OCHOB Psiia COBPEMEHHBIX TEXHOJIOTHIA;
busuke 11 00yJaromuxcs,

BBIOPABILKX 3TOT y4eOHbIN - [NPUMEHEHUSA OCBOCHHBIX S3KCIIEPUMEHTAIIBHBIX
npeaMer YMEHUU

VIS MCCIeIOBaHUS (PU3NYECKUX SBIICHUH, B TOM YHCIIe
JUISL IPOBEPKHU TUTNIOTE3U BBISIBIICHHUS
3aKOHOMEPHOCTEN. Pelrenne pacu€THeIX 3a1a4, B TOM
qrcIie TPEINoaraouX UCI0JIb30BaHue (PU3MUECKUX

MoJieJieil 1 OCHOBAHHBIX Ha COACPIKaHNU PA3JIMIHBIX

pa3zenoB Kypca Gpu3uku. BeImonHeHue 1 3anmra




TPYNIOBBIX UJINW MHAWUBHUAYAJIbHBIX IIPOCKTOB,

CBSA3aHHBIX C COJIEP)KaHUEM Kypca PU3HUKU

Hroro no pazueny 9
OBIIEE KOJIMYECTBO 102
YJACOB IT1O

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTpPOHHBbIE HH(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — HayKa O IPUPOJIE.
SBnenus npupoIbl

duznueckue IBICHUA

OuznyecKkue BEIMYUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPATYphl MPU TOMOIIH
XKUJKOCTHOTO TEPMOMETpA U
JlaT4yuKa Temieparypbl”

MeTto1bl HAyYHOTO TIO3HAHMUSL.
Onucanne GU3NIECKUX SIBICHUM C
IOMOIIBIO MOJETIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JaTBbHOCTD MOJIETA
Iapuka, mymeHHOro
TOPU30HTAIIBHO, TEM OOJIBIIIE, YEM
OoJbIIe BbICOTA MycKa"

Crpoenue BemectBa. OMBITHL,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHUE BEILECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC HacCTull BEIICCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OMnbIThI O

9 HaOIIOJICHUIO TETIOBOTO
pacIIupeHus Ta30By»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
OcoOeHHOCTH arperaTHbIX
11 cocTostHUM BoibI. O0001IIeHNE TIO bubnuorexa [JOK
pazzaeny «llepBoHavaabHbBIC https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIECTBA
MexaHn4deckoe JBUKEHUE.
12 PaBHOMeEpHOE I/IZI[{epaBHOMepHOG bubmmorexa LOK
R https://m.edso0.ru/ff0a05c6
bu6moreka [IOK
13 CkopocTtb. ENWHUIIBI CKOpOCTH https://m.edsoo.ru/Ff0a079c
14 Pacuer myTtu 1 BpeMeHH JBUKECHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — mepa bubmuorexa [JOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16| acon s obvonsrora 1 010 biorera LLOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHas pabota
17 «OrnpeneneHue MIOTHOCTH TBEPAOTO
Tena»
18 Pemenne 3aga4 mo reMe bu6mmoreka [JOK
"TInoTHOCTH BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHUKa
19 B3aumoaeiicTBus Ten. Cuna

ynpyroctu. 3akoH ['yka



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

JlaboparopHas pabora «3yueHue
3aBHCHUMOCTH PACTSDKCHHS

20
(medopmarnyn) MpyXKUHBI OT
IIPUJIOKEHHOMN CUJIBI»
21 SIBnenne tarorennsa. Cuia TSOKECTH
CBs13b MEXKY CHIION TSHKECTH U
22 accom Te inec elia. Pemenue bubmorexa HOK
M 1 Tena. tena. Pentenn
\ " https://m.edsoo.ru/ff0al778
3aga4 1o teMe "Cuia TsKecTh
Cuiia TsKecTH Ha X IUIaHEeTax.
23 dusnueckue xa alffeyr UCTUKU bubmorexa HOK
P p https://m.edsoo.ru/ff0al1502
IUTAHET
bu6moreka [IOK
24 Wsmepenne cui. JluHamoMer
P a P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CioxeHne IBYX CHUI
26 HaIl aBJIeHPII[bIz/(XHO 0£[HOI>'I OpIMOU bubmorexa [IOK
P . P ’ https://m.edsoo.ru/ff0ala70
PaBHoelicTBYIOIIAS CHUIT
97 Pemrenue 3agau mo reme
"PaBHogeiicTByrOImast cui"
Cuna TpeHus u e€ Buapl. TpeHue B bubnnoreka [JOK
28
MIPHUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «M3yueHue
3aBUCUMOCTH CHJIBI TPEHUS
29 CKOJIBXKEHUS OT CI/IJ'IBIp aBJICHUSA U bubmmotexa [IOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
IIOBEPXHOCTEMN
30 Pemienue 3a1au Ha onpeneneHne



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

PaBHOAEHCTBYIOIIEN CUIIBI

Pemenue 3amau o remam: «Bec
Tenay, «I'padudeckoe n300paKeHHE

bubmmoreka [{OK

31 cuiy, «CUIbl», https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHIDY
KonTpomabHas paboTa o remam:
«Mexanndueckoe IBHMKECHHEY,
32 «Macca, IDIOTHOCTEY, «Bec Tenay,
«['padrueckoe n3oOpakeHue cU»,
«Cunbiy
Hasnenue. CiocoObl yMEHBIIICHUS U bubmuorexa [JOK
33
YBEJTMUYCHUS JIABJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHUE ra3a. 3aBUCHMOCTb
34 faBneHm rasa ot ooréma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus TBEPABIMU
35 TGHI;I\TI/I )I(EI[KOCT}IMI/I u ll:);;aMI/I. bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackas
aBJICHUE B )KUJIKOCTH M Ta3e
36 fLISBaHHOG I[eﬁ(I:[TBI/IeM CHJIBI , bubmorexa LHOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3amad no teme «/laBienue bubnuoreka [JOK
B JKHUIKOCTH U rase. 3axoH ITackaisa» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'nnpaBnuueckuii mpecc bubmorexa IOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. IlopmHeBoit



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

JKHJKOCTHBIN HAcOC

41 Atmocdepa 3emin ¥ IPUYUHEI €€ bubnuorexa [JOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmocdepHoe bubnuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnuorexa [JOK
nasnerust. OneiT Toppuueru https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JTaBJIICHUS OT BLICOTL?HI;JI YpPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
MOpS
45 Bapomerp-anepoun. AtmochepHoe bubmuorexa [JOK
JIaBJICHUE Ha Pa3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMmocdepHoe naBnexnue"
eiicTBHUE KUJKOCTH U Ta3a Ha
47 fOFpYX(GHHOCHB HHUX TEJO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlaGopaTtopHnas pabota
48 «OmnpeneneHre BhITAUIKMBAIOLICH bu6mmoreka [JOK
CHJIBI, JICUCTBYIONICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUAKOCTH
JlaGopaTopHas paboTa 1o Teme
o | e
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KUJIKOCTh YaCTH
Tena»
50 [1InaBanue ten Bubmorexa LIOK

https://m.edsoo.ru/ff0a3a96



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

51

JIaboparopHas paboTa
"KonctpyupoBanue apeomerpa wiu
KOHCTPYHPOBAHUE JIOJKU U
OIIpeNeIIeHnE €€
rpy3010abEMHOCTH"

52

Pemrenne 3amau no remam:
«IlimaBanue cynos.
BosnyxomnaBanuey, «/laBnenue
TBEPABIX TECII, )KI/II[KOCTGI\/JI U 1ra30B»

bubmmoreka [{OK
https://m.edso0.ru/ff0a3654

53

KontponbHas padora no teme
«/laBneHue TBEpABIX TEN,
JKUJIKOCTEN M Ta30B»

54

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomnocTts. EauHuIEI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o jectauie"

57

IIpocTeie MexaHu3Mbl. Phryar.
PaBHOBecue cuil Ha peIyare

58

Prruaru B TexHuke, ObITY U
npupoie. JlaboparopHas padora
«HccnenoBanue ycinoBuin
paBHOBECHS pbIUara

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3amau nmo teme «Ycl1oBUS
paBHOBECHS pblUara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddutment monesHoro neicTpust

0.5



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

Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KIIJI HakIOHHOU
TUTOCKOCTIH

61

Pemrenne 3amau o teme "Pabora,
MomHocTh, KIT/"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunerndeckas u noTeHIMaIbHAs
SHEPIUs

bubmmoreka [{OK
https://m.edso0.ru/ff0a4252

63

3aK0OH COXpaHEHUSI MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edso0.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIILHOE OIIPECIICHHE
W3MEHEHUs KHHETUYECKON 1
MMOTEHIMAJIBLHON SHEPTUU IIPU
CKaTBIBAHMM T€JIa IO HAKIIOHHOMN
mIockocTu"

65

KonTpoabHasi padbora B pakax
MPOMEKYTOYHOM aTTeCTALMHU

66

[ToBTOpenue. Pabora ¢ TekcTamu 1o
TeMme "MexaHndeckoe IBUKeHUe"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4dee6

67

[ToBTOpenue. Pabora ¢ TekcTamu 1mo
teme "JlaBieHue TBEPABIX T,
JKUIKOCTEN U ra3oB"

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

68

[ToBTOpenue. PaboTa ¢ TekcTamu mo
teme "Pabota. MoIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



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

8 KIIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe LM (POBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabublie | IIpakTHyeckue e — o0pasoBarebHbIE
padoTsI padoThbI pecypchl

OcHOBHBIE TIOJIOKECHUS

1 MOJIEKYJISIPHO-KUHETHYECKOU 1 bubnuorexa [JOK
TEOPHHU M MX OTBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS

2 Macca u pazMep aTOMOB B MOJIEKYJT 1
Monenu TBEpPAOTO, )KUAKOTO U bu6moreka [IOK

3 . 1
ra3000pa3HOro COCTOSIHUIT BelecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHEe CBOMCTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOTo

4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHU MOJIEKYJISIPHO-
KMHETUYECKOU Teopuun

bu6mmoreka [JOK

5 Kpucrannmaeckue u amopdabie Tena 1 https://m.edso0o. ru/ff0a5800

5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 TennoBoe paciMpeHue u cxaTue 1 bubmmorexa IOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b TeMIIepaTypbl

8 CO CKOPOCTBIO TEIJIOBOTO JIBU)KEHUS 1
YaCTHII

9 Buytpennss sueprus. CriocoOsl 1 bubnuorexa [IOK
M3MEHEHHs BHYTpEeHHEH SHeprun https://m.edsoo.ru/ff0a5c60



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

bubmuoreka [JOK

10 Buas Temnonepegaun
A et https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "IIpakrnyeckoe

11 HUCIIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MaTEPUAJIOB B IIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KommaecTBo TemnoTel. Y enpHast bubmmoreka [{OK
TEIIOEMKOCTE https://m.edsoo.ru/ff0a6976
VYpaBHEHME TEIIOBOIO OajaHca.

13 TSHJ‘IOO6M€H U TEILUIOBOE bubmorera [IOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlabopaTtopHnas pabota

14 "UccneqoBaHue IBICHUS bu6mmoreka [IOK
TEII000MEHA MPH CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y TOpsAYei BOIbI"

Pacuer xoandecTBa TEIJIOTHI,

15 HEOOXOMMOTO JIJIsl HarpeBaHMS Tella
Y BBIJICIIIEMOTO MM TIPH
OXJIaXKIEHUU
JlaGoparopHasg padora

16 "On I; enzHHe . eIIbHOU bubmorexa LOK

pel YA " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEI[ECTBA

17 DHeprus ToriMBa. Y ieabHas bu6mmoreka [JOK
TEIJIOTa CrOPaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBieHue ¥ OTBEpAEBAHHUE

18 KPHUCTAJNINYECKUX llj“jﬂ V nenvHasg bubmmotexa [JOK

P A https://m.edsoo.ru/ff0a71d?2
TEINIOTA ILIABIICHUS
19 JIaGoparopHas paboTa bubnuorexa [IOK



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

"Onpenenenue yaenbHOM TEIIOThI
IJIaBJIEHUA Jbaa"

https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue v KOHICHCAIIHS.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas terora
nmapooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(EPHOTO
JABIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocth Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEILHOW BIAXKHOCTH
Bo3qyXa"

bu6moreka [IOK
https://m.edso0.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpesienieHue
BJIQYKHOCTH BO3/1yXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
npurarenedt . [lapoas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpPaHUs

25

KIIJI TenoBoro gBurares.
TemmoBele ABUTATEIN U 3al[ATA
OKpYKaromen cpeibl

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

26

3aKoH COXpPaHCHUA U ITPCBPAICHUA
OHCPI'MH B TCINIOBLIX ITPOLIECCAX

27

[ToaroToBka K KOHTPOJBHOM paboTe
1o teme "TenoBrIie ABJICHUS.
W3meHeHue arperaTHbIX COCTOSIHUN
BemiecTBa"

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

28

KonTtponrHas paborta no reme

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

"TermnoBsle sBieHus. M3MeHeHne
arperaTHbIX COCTOSIHUI BeliecTBa"

https://m.edsoo.ru/ff0a86ae

Dnekrpusanus Ten. [IBa pona

29 AIIEKTPUYECKHUX 3apSAI0B
Ypok-uccienoBaHue
30 "DneKTpu3anus T’ UHIYKIUEH 1
IIPU CONIPUKOCHOBEHUH"
31 B3anmoeiicTBre 3apsyKeHHBIX TEIl. bubnnorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 Hanpsi»keHHOCTB 27IEKTPUIECKOTO bubnuoreka [IOK
noJist. [IpuHIUT Cynepro3uIum https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TOJIEH
Hocutenu snexTpuueckux 3apsiioB.
33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHCHHS DIIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha mpuMeHEHUE bu6mmoreka [JOK
CBOMCTB 2JIEKTPHYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUM TOK, YCIOBHUS €T0
36 cymeciBOBaHmI. I/ICT(})]‘IHI/IKI/I bubmorexa IOK
>IEKTPIHECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JIeicTBUS 2IEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 IEKTPUYECKOTO T0JIsI Ha

MIPOBOJIHUKHU U AUDIEKTPUKH"



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

DIEKTPUYECKUM TOK B METaJlIax,

bubmuoreka [JOK

39
KHJIKOCTSIX ¥ ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas Lernb U €
COCTAaBHBIC HaCTHU
Cuna Toka. JIaboparopHas paboTa

41 "I;I/I;IMGT GI;HG " err) ;rIHp}(I)B;;II-:HC CTI/IHH 0.5 bubmmorexa LIOK

" P PeryHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUYECcCKOe HaNpsKEHHE.

4 BoawsTmerp. Jlaboparopnast paboTa 05 bubnnorexa [JOK
"U3MepeHue U peryIupoBaHue ' https://m.edsoo.ru/ff0a9e14
HaIpsKEeHUs "

Cormpo €HUE MPOBO a.
8 Viermo conpormrcrc | Bibmorera LIOK
8 P https://m.edsoo.ru/ff0aa738
BEIeCTBA
JlaGopaTtopnas pabota
H3
4 compormmcuna npomoma ot cro 1 biorera LIOK
P PoBoa https://m.edsoo.ru/ff0aa738
JUTMHBI, TUIOLIAIU TIONIEPEYHOTO
ceyeHus U marepuasa
3
o | e
P ) 8 https://m.edsoo.ru/ff0aad4a
ydJacTKa Lenu
JlaGopaTtopHas pabota
HH
o | Do o o 1
> AV pesp P https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpspKeHUs Ha pe3ucrope”
47 [TocnenoBarenyHOE U MapatienbHOE



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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

COCAMHCHUA ITPOBOAHUKOB

JlabopaTtopnas pabota "[IpoBepka

MpaBuia CJIOKECHUS HaIPSKEHUI bubnuorexa [JOK
48
MIPU TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIByX PE3UCTOPOB"
JlabopaTtopnast pabota "[IpoBepka
49 MIpaBHJIA I CUJIBI TOKA IpU bubnuorexa [JOK
napauieIbHOM COCAMHEHUU https://m.edsoo.ru/ff0aadle
pe3ucropon”
Pemenue 3aga4 Ha npuMEHEHUE
50 3aKOHa OMal1 st aSJl'I)I/I'-IHOFO bubnmorexa [IOK
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
Pa6ota u moutHOCTH
51 3JIEKT qucxlj)lro TOKa. 3aKOH Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0ab124
Jlxoyns-Jlenna
JlaboparopHas pabota
59 "0 patopiiaip 5 bubnuoreka [JOK
e/IeJICHHe
HPEACICHIE pa OTI"‘I 1 MOHHOETH https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DneKTpuyecKue Henu u
53 MOTPEOUTEIHN IIEKTPUICCKON bubnnorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJBHOI paboTe
1o TeMe "DINEeKTPUUECKHUE 3apsibl.
54 3 P e bubnuoreka [JOK
apspKEHHBIE Tea U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMoieicTBus. [locTosTHHBIN
3NEKTPUYECKUH TOK"
55 KonTtponrHas paborta no reme bubnuorexa [IOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

"DneKTpuuecKue 3apsabl.
3apspKeHHBIE Tella U UX
B3auMoAeCcTBHS. [10CTOSHHBIN
ANIEKTPUYECKUl TOK"

https://m.edsoo.ru/ff0abea8

ITocTossHHBIE MarHuThbl, UX

56 N
B3aMMO/ICHCTBUE
57 VYpoxk-uccnenosanue "M3yuenue 1 bubnuoreka [JOK
ITOJIEH TIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MaraHuTHoe 1moJie
58 e 10 SHAYCHIE . bu6moreka [IOK
MJI U €T0 3HAYCHHE IS )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmrIT OpcTena. MarauTHOE TI071€
50 P v Bu6miorexa [JOK
ANEKTPUIECKOTO ToKa MarHuTHoe
P https://m.edsoo.ru/ff0acld?
T0JI€ KaTYIIKA ¢ TOKOM
[IpuMeHeHue 3eKTPOMarHiuTOB B
texHuke. JlabopaTopHas pabora bubmuorexa [JOK
60 " . 0.5
W3yuenue neicTBUSA MArHUTHOTO https://m.edsoo.ru/ff0ac74a
10JI Ha MPOBOJHUK C TOKOM"
DIEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronp3oBanue
ANIEKTPOJBUraTEICH B TEXHUUYECKHUX
61 TIi bu6mmoreka [JOK
CTPOMCTBAX U HA TPAHCIIOPTE.
yorp P P https://m.edsoo.ru/ff0ac86¢
JlaGopaTtopHas pabota
"KoHcTpynpoBaHue U U3ydeHue
paloThI 3eKTpoABUTaTess"
Oneitel @apanes. 3akoH
62 NIEKTPOMArHUTHON MHAYKIUH.

[IpaBuno Jlenna



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OnexrporeHepatop. CriocoObl

MIOJTY4EHMS JIIEKTPUUECKON SHEPIUMU.

63 DNEKTPOCTAHIIUU HA 1
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU
64 [ToaroroBka Kk KOHTPOJIbHOM paboTe 1
65 KonTtponpHas paboTta B pamkax 1 bubnuorexa [JOK
MPOMEXYTOYHOM aTTeCTAIlMN https://m.edsoo.ru/ff0acb14
66 [ToBTOpenue. Pabota ¢ Tekcramu 1o 1 bubnnorexa [JOK
teme "TermsoBsie sBIeHUS" https://m.edsoo.ru/ff0acc5e
[ToBTOpenue. Pabora ¢ Tekcramu 1o
67 TeME "IIZIOCTOﬂHHHI‘/'I JNEKTPUIECKUI 1 Bubnuorexa LIOK
. https://m.edsoo.ru/ff0acdc6
TOK
68 [ToBTOpenue. PaboTa ¢ TekcTamu 1o 1
TeMe "MarauTHsbI€ SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe LM (POBbIE

Ne Jara
Tema ypoxa KourposabHubie | IlpakTHueckue o0pasoBaTejibHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

1 Mexannueckoe IBHKCHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOIO ABIKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [IOK
IBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTIUHENHOE

4 newkeHue. CpeHsisi 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpsimonrHENHHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOT'O IBUKEHUS. 1
I'paduk ckopocT
JlaGopaTtopHas pabota

7 "Onpenenenye yCKOpeHus Tea npu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBM)KEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0cKoCcTH"

8 CBoOoHoe nagenue Tei. OMmbIThI 1
lanunes
PaBHOMEpHOE IBUMXKEHUE TTO

9 OK HOIZTI/I lj'lle MOJ U 4acToTa 1 Bubmorexa LIOK

Py ey https://m.edsoo.ru/ff0ae176

oOpatenus. JIuneitHas u yriosas



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

CKOPOCTHU

10 LenTpocTpeMHUTEIBHOE YCKOPEHUE
11 [Iepsriii 3akoH HeroToHa. Bekrop bubnuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnnorexa [JOK
12 N
PaBHozelcTBYyOMIAs CHIia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pemrenne 3agau Ha npuMeHeHue bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 Cuna ynpyroctu. 3axor T'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agaud mo teme «Cuna
YIPYTOCTH
Jla6 0
17 «gnozaTe(J)II;I;jIﬂe I:I?CSTTOCTH bubmmorexa LIOK
bl https://m.edsoo.ru/ff0aee28
MPY>KUHBDY
18 C . bu6mmoreka [JOK
118 TperuA https://m.edsoo.ru/ff0af738
19 Pemenne 3amau o teme «Cuita bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlab 0
20 "SHOpaTZpE;’I ia Z)EH HEHTa bubmorexa IOK
PEACIICHIC K09 " HHe https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agad no reme "3akoHbI
b K
21 Herorona. Cuna ynpyrocru. Cuna Homorexa LIO

TpeHus"

https://m.edsoo.ru/ff0afb8e



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

Cuna TSHKSCTH U 3aKOH BCCMUPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO bubmiorexa LIOK
HaIeHus https://m.edsoo.ru/ff0af044
VYpoxk-koupepenuus "JIBKeHue el

23 BOKPYT I'PaBUTAIIMOHHOTO IIEHTPA
(Conneunas cuctema). ['amakTukn"

Pemenne 3agaq nmo teme "Cuna
24 TSXKECTH U ?jKOH BCEMUPHOTO Brbmiorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecoMocTh u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOYKH.

26 AOGCOIOTHO TBEPIOE TEIIO. bu6mmoreka [IOK
PaBHOBecHe TBEPAOTO TEja C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpaIllCHUS

27 MowmenT cuibl. LlenTp TsxecTn

28 Pemrenue 3agad mo teme "MoMeEHT bu6mmoreka [JOK
cuiel. LleHTp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHOUN padoTe

29 1o ieMe ”MexaHI/IqelZKoe I[BI/I)l:(eHI/Ie. bubmmorexa LOK

N https://m.edsoo.ru/ff0b0408
Bsaumonetictue Ten"
KonTpoibHas padora 1mo Teme
30 "MeXI;)lHI/ILIeCK(I))e JIIBHKEHHE. bubmmorexa [IOK
N https://m.edsoo.ru/ffOb06ec
Bzaumonericteue Ten"
Nmnynsc tena. Ummynbce cumsl.
31 3aKOH COXpaHEHUs UMITYyJIbCa. bubnuoreka [IOK

Yupyroe u Heynpyroe
B3aMMO/ICHCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
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

Pemenue 3agau mo teme "3akoH

bubmuoreka [JOK

32 COXpaHCHHS UMITYJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOC
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bub6mmoreka [{OK
34 Mexanudeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0ag4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YIPYTOCTH M CHIIBI TPSHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopnasi pabota
36 «Omnpenenenue pabOTHI CHIIBI TPEHUSI
IIPY PAaBHOMEPHOM JIBIDKCHUH TeJla
10 TOPU30HTATEHOM MOBEPXHOCTH
37 CBs13b HEPrUU U pabOTHI.
[TorenumansHas 3HEPrUst
Kunernueckas sueprus. Teopema o bubnuorexa [JOK
38 KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKe
40 JlaGopaTtopHnas pabora «3yueHue bubmuoreka [JOK
3aKOHA COXPAaHEHHS SHEPTHI» https://m.edsoo.ru/ffOb12fe
41 KonebarensHo€E IBUXEHNUE U €I0 bu6mmoreka [JOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueOaHus.
42 BLIIZ;)KI[:LHH@ KOJIeOaHUs. bubmorexa HOK
https://m.edsoo.ru/ffob20f0
Pes3onanc
43 MareMaTH4ecKuil ¥ PYKUHHBIN

MasATHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienopanue «3aBUCUMOCTh
neproia KojaebaHuii OT )KECTKOCTH
IIPY>KUHBL ¥ MAcChL Ipy3a»

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

45

[IpeBpanienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUAX

46

JlabopaTtopHnas pabota
«OmnpeneneHue 4acToThl U IepUoIa
KoJIeOaHU MPYKUHHOTO MasITHUKA»

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TMTEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TIOTIEPEYHBIC BOJTHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKkue BOJIHEI"

50

3Byk. PacnpocTpanenue u
OTpax€HHE 3BYyKa

51

Ypok-uccnenosanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHIus "YibpTpa3Byk U
nH(Pa3BYK B IPUPOJIEC U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHON paboTe

bu6mmoreka [JOK



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

110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue Kojie0aHusa 1 BOJHEL"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas paborta no reme

55 "3aKOHBI COXPAHEHUS.
MexaHn4deckue KoJieOaHust U BOJTHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIeKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH
VYpoxk-koudepentus "[lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonp30BaHue 371€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I COTOBOM CBA3H"
Ypok-uccnenoanue "N3yueHne
N bubnuoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C hitps://m.ed i 0b2C6
S.//M.eds00.ru coC
TTOMOTIIHI0 MOOMIILHOTO TesedoHa" D
Pemenue 3ana4 Ha onpezeneHue
60 4acTOTHI U JUIMHBI
JJIEKTPOMArHUTHOM BOJIHBI
DneKTpOMarHUTHAst IPUPO/JIa CBETA.
bubnunoreka [JOK
61 Ckopocts cBeta. BonHOoBBIE i
CBOHCTRA CBETA https://m.edsoo.ru/ffob31d0
Uctounuku ceta. [Ipsmonuneirinoe Bu6 10K
noIMoTeKa
62 pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Counnia u JIyHbI https://m.edsoo.ru/ff0b3658
3aKoH OTpaXeHUs CBETa. 3epKaJa.
bubnunoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE i

3daKOHa OTpaKCHUSA CBCTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
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

[Ipenomiienue cBeta. 3akoH

bubmuoreka [JOK

64
NPEIOMIICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpPAXKEHHUE
cBeta. Mcrosp30BaHue MOJTHOTO bubmmoreka [{OK
65
BHYTPEHHET'O OTPaKCHHUSI B https://m.edsoo.ru/ff0b3c5c
OTNITHYECKUX CBETOBOIAX
JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MIPEJIOMIICHHUSI CBETOBOTO JIyda OT
yIJla NaJeHusl Ha TPaHHUIe "BO3qyX-
crexio""
Ypok-koHpepeHIus
"Hcnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [JOK
68 JIuuzel. OnTHYecKas Cuiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
69 I CHIE T306DKCHIL bubmuoreka [JOK
OCTpOEHHE N300paKeHUI B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopaTtopHas pabota
"Onpenenenue GoKycCHOTO bubnunoreka [JOK
70 .
PacCTOSIHHS U OITHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
coOuparomieii TUH3bI"
Ypok-koHpepenmus "OnTuieckue bubnunoreka [JOK
71 n
JIMH30BBIE TPHOOPEI https://m.edsoo.ru/ff0c0a7e
79 I'ma3 kak onrTuyeckas CucTeMa. bu6mmoreka [JOK

3penue

https://m.edsoo.ru/ff0b4684



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

Ypok-konpepenmus "ledexTs

73
3penus. Kak coxpanuts 3peHue”
Paznoxenne 6e10ro cBeTa B CIIEKTP.

74 Omnbrtel HetoToHa. Crioxkenue bubnuorexa [JOK
CIIEKTPAJIbHBIX [[BETOB. Jlucniepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnast padota "OMBITHI 11O

a3JI0’KEHUIO OEsIoro CBeTa B CIie
75 EI B;Ic;K ;I/;I/IIO J:3erTa HB eT MIZ:T(F)IB I;Tplzl Bubmuorexa LIOK
P H pelt p https://m.edsoo.ru/ff0cOe2a
nX HaOJIFO/ICHUH Yepe3 IBETOBBIE
¢bunbTpe"
Ypoxk-npaktukym "BosiHOBBIE

76 CBOWCTBaA CBETa: JUCIIEPCHS,
uatepdepeHus u audpaxmnus”

77 OmnbiTer Pe3epdopna u rmuranerapHas bubmuorexa [JOK
MOJIeJ b aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma
bopa
nu

79| avovow. Knammss Mucivarie biorera LIOK

' ' https://m.edsoo.ru/ffoc144c
CHEKTPbI

80 Ypok-npaktukym "Habmonenue bubnunoreka [JOK
CIIEKTPOB MCIyCKaHUs" https://m.edsoo.ru/ff0c1550

81 p . bu6mmoreka [JOK

VIHOAKTHBHOCTS H €€ BUAM https://m.edsoo.ru/ff0c1672

82 CrpoeHnue aTOMHOTO sifpa. bubnunoreka [JOK
Hyxionnas monens https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE IpEBpaIlICHNUS. bubnuorexa [IOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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N30To1mHs!

https://m.edsoo.ru/ff0clal4d

Pemmenue 3amay o teme:

bubmmoreka [{OK

84 "PannoakTuBHbBIC TpEeBpaIieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacnana
Ypok-koH(pepeHI s

86 "PpaJII/IOZlK"l(“ll)/IBIiII)I: W3ITyICHHS B bubmorexa HOK

. https://m.edsoo.ru/ff0c2126
MIPUPOJIC, MEUIINHE, TCXHUKE
SnepHbie peakiuu. 3aKOHbBI
87 cfxﬁaHeHEﬂ 3a1171)su10130ro " bubmmorexa [IOK
https://m.edsoo0.ru/ff0c1c58
MacCOBOTO YHCE

88 DHEprus CBSI3U aTOMHBIX SIAEP. bubmuorexa [JOK
CBsI3b MacCChI ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "Anepusie
peakuun"

90 Peakuuu cuHTe3a u aeneHus siaep. bu6mmoreka [IOK
Wcrounuku sueprun CoJHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenmus "SAnepras

01 sHepreTuka. JlencTBus
PaMOaKTUBHBIX U3ITyYCHHH Ha
JKUBBIC OpraHu3Mbl"

92 [ToaroroBka K KOHTPOJIBHOM paboTe bubmmorexa IOK

https://m.edsoo.ru/ff0c223e

93 KonTposabHnas pabora B pamMkax
NMPOMEKYTOYHOM aTTEeCTALMHU
IToBTOpEeHne, 0000IIICHHUE.

94 Ha60p§TOpHLIe paboThI 10 Kypcy bubmorexa LIOK

"B3aumoaencrBue Ten"

https://m.edsoo.ru/ff0c245a
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[ToBTOpenue, o6o0menue. Pemenne

95 pacUeTHBIX M KaUeCTBEHHBIX 3a/1a4 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c2572
o Teme "TeroBsie nmpoiecch”
[ToBTOpenue, o6o0menue. Pemenne
96 paCUYETHBIX U KQUECTBEHHBIX 3a/1a4 1 bubnuorexa [JOK
o teme "KITJ] TemmoBbix https://m.edsoo.ru/ff0c2a22
nBurareiei”
IloBTOpEeHHE, 0000MmIcHNE. Pemenue
97 pacqu}i{Hx " KatlecHTIBeHme 3a1a4y 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c2b30
o reme "KIIJI anexTpoycraHOBOK"
IToBTOpEHHE, 0000IICHHE.
98 Ha60p§TopHHe pa6H;TH 0 Kypcy 1 1 bubamorexa LHOK
https://m.edsoo.ru/ff0c2c52
"CeToBbIe siBICHUS"
o | e e e |
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6meHune. Pabora ¢
100 TGKCTaf/II/I HO,TCMC ?;(0.]1663HI/I}I u 1 Bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, o606mcHue. PaboTa ¢
101 TeKCTaI;H/I no’ TeMe {-'IéBeTOBLIe 1 Bubmmorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpeHue, 0600mEeHue. Pabora ¢
102 Tekctamu 1o TeMme "KBaHTOBas u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

7 KJIACC
1. ®wusuka: 7-i kiacc: 6a3oBbil ypoBeHs [lepoimkun .M., IBanoBA.U. 3-¢
u3zanue, nepepaboranHoe AkiuoHepHoe oduiectso "M3aarens cTBO
"[IpocBenienue
2. Jlykammk B.M. CoopHHK BOonpocoB 1 3a1a4 1o ¢usuke. 7-9 ki. — M.: Ilpocsenienne,2010. —
192c.
3. Kabapmgua O.®., OpnoB B.A. /O.®. Kabapnun, B.A. Opnos. —
DKcrepuMeHTallbHbIE 3afaHus o gusuke. 9-11 knaccel. — M.: Bepoym,
2023. —208c.
8 KIIACC
1. ®wusuka: 8-i knacc: 0a30BbIi ypoBeHb lleppikun .M., IBanoBA. 1. 3-¢
u3nanue, nepepaboranHoe AkiuoHepHoe odmiectso "M3aarens cTBO

"[IpocBenienue
2. Jlykammk B.M. CoopHHK BOonpocoB U 3a1a4 1o ¢usuke. 7-9 ki. — M.: IlpocBenienne,2010. —
192c¢.
9 KJIACC

1. ®wuzuka: 9-i knacc: 6a3oBbIit ypoBeHb [lepoimkun .M., ViBaHoBA. .
I'yrauk 3-e uznanue, nepepaboranHoe AkiMoHepHOe oo1ecTBo "M3aarens
ctBO "[IpocBemnienne

2. Jlykamuk B.U. C6opHUK BOmIpocoB 1 3aaa4 no ¢usuke. 7-9 k. — M.: [Ipocsemenne,2010. —
192c.

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

3. Jlykamuk B.U. C6opHUK BompocoB u 3aaa4 mo ¢usuke. 7-9 k. — M.: [Ipocsemenne,2010. —
192c.

4. Kupuk JI.A. ®usuka — 7-9 Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIC U KOHTPOJIBHBIEPAOOTHI. —
5-e m3ganne,- M.MJIEKCA, 2013.

5. «KonTpoasHO-u3MepuTenbHbIe MaTepranbl. dusuka. 7 -9 kinaccel/Coct. H.U.30pun. —
2-¢ m31.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®uszuka. 7, 8, 9 xnacc: yaeOHO-MeToaudeckoe nocooue/ A.E. Mapon.-M.:
Hpoda, 2011.- 123c.

7.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

1. http://school-collection.edu.ru Enunas xoyekus iuppoBbIx
00pa3oBaTebHBIX PECYPCOB.
2. http://class-fizika.narod.ru laTtepecHbie MaTepuaibl K ypokaM (U3HKH IO TEMaM;TECThI IO
TeMaM; HarJsIHbIe TIOCOOUS K ypOoKaM
http://www.openclass.ru  IludpoBeie  0OpazoBaTerbHBIEPECYPCHI
4. http://lwww.fizika.ru Dnexrponnsie yueOHUKH 110 DHU3HKE.

w
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