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Ne 215 —O/1 ot 29.08.2025 rona

PABOYAS ITPOTPAMMA
Y4eOHOro npeamera
«Duzuka»

i oOyJaromuxcs 7-9 kinaccoB



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM deaepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Ousnkay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIMXcsi M OpraHu3aluio U3y4YeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3Mke y4YUTHIBAKOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYEHHs, a TAKKe
MEXKMPEAMETHBIE CBSA3H €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 0011er0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpeajaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOUuXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHHUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 y4eOHOMY IIPEMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOIECCOB U
SABJICHUN, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (QU3NUECKOM
reorpaguei, BHOCUT BKJIaJ B  E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
npenocTaBiseT HauOosee sCHble OOpas3ipl MPUMEHEHHS HAyyHOTO METOo/a
MO3HAaHMSI, TO €CTh CII0CO0a MOTy4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa30oBaHUS B CTPYKTYpE OOIIETO
0o0pa3oBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4arolmuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAIoiaraeT OBJAJCHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapaKTEpPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIECHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  HCIOJb30BaTh  HAyYHbBIE
JI0Ka3aTeJIbCTBA JIJIS1 IOJIyYEHHS BBIBOJIOB.

[lenn wusyueHus (U3MKA HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®epepanuu, peamru3yOIINX



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (MpoToKoa OT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyeHust pu3uKu:

npuoOpeTeHNEe HWHTEpeca W CTPEMJICHHS OOydYaloluXcsi K HaydYHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HMHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBaHUE
MCCIIEI0BATENIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa H3yYeHHUs
OCHOB CTPOCHUSI MaTEPUH U (PyHTAMEHTAILHBIX 3aKOHOB (DM3UKU;
dbopmupoBaHUEe TIPEACTABICHUN O PO (DU3UKH IJIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUI;

pa3BUTHE  MPEJACTaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuen
poeCcCHOHATLHON JeSTEIPHOCTH, CBSI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
JTanbHEHIeMy 00y4EHUIO B 9TOM HAIPaBICHUH.

JlocTikeHne 3THX IeJied MmporpaMMbl MO (U3MKe Ha ypOBHE OCHOBHOTO
o011ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICYIONIUX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTEHNEe YMEHHUI OMHMCHIBATH U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOATh MPUPOIHBIE SBICHUS U BBIOJIHATH OIBITHI,
nabopaTtopHble  pabOTBI M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OoCcBOCHHE MPUEMOB paboThl ¢ nHPOpMaluel (HU3NIECKOTO CONepKaAHUS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIHU3 U
KPUTHYECKOE OIICHWBaHNE WH(POPMAIIUH;

3HaKOMCTBO cO c(hepamu npodeccruoHaNIbHON IeSTEIBHOCTH, CBI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JTOCTIKCHUSIX (PU3UIECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 4aca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yvaca (3 yaca B Heleto).



[Ipennaraemslii B mporpamMmMe mno (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYAIbHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpeiaraeMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pru3uKe.



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v e€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fBiaeHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4alOT TMPUPOIY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HAOJOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHUE
HaOmromaemoro siieHus. Onucanne GU3NIeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmpeneneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepenune pacCcTOAHUN.
3. H3zmepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TEl.
5. M3mepenue temmeparypsl IMPU HOMOIIM XKHUJIKOCTHOTO TEPMOMETpa WU
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS O CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Jemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHud,  OOBSCHSIOMIMXCS  TMPUTSHKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCMOJIb30BaHUEM

dboTorpadmuii).
2. OnbITHI O HAOTIOEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe [BWXEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMM. 3aKOH HMHEPLUUHU. B3auMoaelcTBHe Tell KaKk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBI JUHAMOMETpA. SIBIEHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIllpaBJIEHHBIX MO OJHOM mpsmoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUeCKOTo JIBHXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmionenue siBneHUs HHEPITUH.
4. HabmroneHue u3MeHeHUs: CKOPOCTH MPHU B3aUMOACHCTBUU TEJL.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIAPUKaA B KUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa o
HAKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUSA (AeopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEMma, TemmepaTyphl. llepemaua naBieHus
TBEPJBIMU TEJAMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIyOMHBI. ['mMapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OmbiTr Toppuuemnu. M3mepenue armochepHOro
JaBJIEeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBrE KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPBI.

2. Ilepenaua naBneHUs KUIKOCTHIO U Fa30M.

3. CooOmaromnecst CoCy/sl.

4. I'mapaBinuecKuy mpecc.

5. IIposiBnenue nencTBusi aTMOCc(hepHOTo JaBICHHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEN: IUIABAHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MIIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOIIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIIEH Ha TEJIO0 B IKHUAKOCTH, OT 00BbEMa MOTPYKEHHOU B
KUJKOCTh YACTH TENA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeIeIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IlpumeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.

N



«3omnoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpalieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUIIbI TPEHHUS NPU PABHOMEPHOM JIBU)KEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccrnenoBaHue yCIIOBUU PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXPaHEHUS MEXaHUYECKOU SHEPIUM.
8 KUIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, KUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUU MOJEKYJISIPHO-KUHETUUECKOM TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TEnaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUJIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH DHEPTUU:
Temionepeaaya u COBEpIIICHUE padoTHI. Bunpr TeIUIoNepeAauu:
TETIONPOBOJAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamadca. [lmaBieHuwe w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JTaBJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermoBbiX aBurarenei KIIJ[ TemmoBoro asuratesns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUXKECHHUS.
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10.
11.
12.
13.

Ha6monenue nuddyszun.

HaGmronenue siBnennii cMauyMBaHUs U KaWUIIPHBIX SBICHUN.
HaGmronenue TernoBoro pacmpeHust Tedl.

M3meHenne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU WJTU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bune! Teruionepenauu.

OxyaxIeHUe TIPU COBEPIIIEHUN PAOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habaronenue kurenus.

HaGmronenue noctossHCTBa TeMIepaTypbl IPH TUIABIICHUN.
Mopenu TerioBBIX ABUTATEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPhI.

HaGmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysibTaTe
TEIJIoNepe a4y U padOThl BHEITHUX CHJL.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXXHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TENIOThI MIABICHUS JIbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelcTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aWMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMH).

Onexrtpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3aps/l.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaAIMpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIEHUE BEUIeCTBA. 3akoH OMma
nas ydactka uenu. [locienoBarenbHOoe UM mapauieNbHOE — COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LeTH U MOTPEeOUTeNn dEKTpruUecKo suepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe nosie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AJIIEKTPOMArHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO NOJIS HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronb30BaHME S3IEKTPOJBUIATENIe B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Oneitel @apajnes. SABieHne 31eKTpoMarHuTHON uHaAykuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKUX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAaHEHUS IIEKTPUUECKUX 3aPsAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. 3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUYeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n MmarazuH CONpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBanyue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHMOCTh HANpPABJIEHUS HHIAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEl WHIYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEMCTBUSL DJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JTBJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN TIEMH TTOCTOSTHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbl TOKA.

W3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Y€pe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD ANEKTPUUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia i CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs TMOCTOSIHHBIX ~MAarHUTOB TMpU  HX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATYIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AIEKTPOIBUTATES.

20. U3mepenue KIIJl 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCJIEOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJIEIOBAHNE W3MEHECHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKA.
9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHoMepHoe npsMonuHelHoe aABuxeHue. CpeaHss U1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHEHHOE aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMmepHOe aBmkeHue mo okpyxHoctu. Ileprog m wacrota oGpaieHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropoit 3akon HeroTtoHa. Tpetuit 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHUs, CHAJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlmxenue ruta”er Bokpyr ComnHpa. llepBas kocMmuueckas CKOPOCTb.
HesecoMocCTh u nieperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImysabe cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannueckass pabora M MOIIHOCTh. Pabora cui TsSKECTH, YHpPYroCTH,
Tperust. CBa3b SHepruu u padbotsl. [loTeHnnanpHas SHEPTUs Tena, NOJHATOTO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus c:katou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM JHEPTHM. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIHUU.

Hemoncmpauyuu.

1. HabmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOTO M TOrO € Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM JBHKEHUU
OTHOCUTENLHO KaOuHEeTa (QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACHCTBYIOIIEH HAa HEro
CUJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aMOACUCTBUHU TEII.

M3MmeHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCca TPHU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM IMaICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHncTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITH TEIIEHKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WM JIBIDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenve yCKOpPeHHsS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAl HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne koddduIreHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAIEHOM MOBEPXHOCTH.



10. Onpenenenre pabOThl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHuS U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTyJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETFHOM BUKEHHUHU.

3aryxaomue — koseOaHus.  BbpiHykaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosHbL. (CBOMCTBa MexaHUM4ecKux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenwe koieOaHWN TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.
Pacripoctpanenne npoJoabHBIX U MIONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

AKyCTHYECKHI1 pe30HaHC.
Jlaﬁopamopubze padomul u onvimol.
1. OmpezgeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasTHHUKA.
2. OmnpeneneHue 4aCTOTHI U IEpUOAa KOJeOaHUN MPYy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Meproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOoeOaHU NPy KUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHui rpysa, MOJIBEUICHHOIO K
HUTH, OT MaccChl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
MPY>KUHHOTO MasATHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Paznen 10. D1eKTpPOMArHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHbie  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. I[llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBA
CBeTa.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. V3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBID MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku — cBera.  [IpsmonmHeinHoe
pacrnipoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH TMpeaomieHUs1 cBera. [lonHoe BHYTpEHHee
OTpaKEHUE CBeTa. lCMmonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onrtuueckas cucrema. BiIM30pykKocTh u
JaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyer B coOMparole JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHNii ¢ TOMOIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KE€HUsS CBETOBOrO Jiydya OT yrjia
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

W P N U A WD E



4. TlomydeHnue n300paxeHui ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAONIIOJACHHUHM 4Yepes
[BETOBBIE (DUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJIeHHS.

Onwitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v norioieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMozens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprunt ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIYYEHHM HA JKUBbIC
OpTaHU3MBl.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue pagnoakTuBHOTO (oHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MINI MOy TIPEIHA3HAUEH AJIsi CUCTEeMAaTH3allH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbITa  JAESTEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (u3nuke s O0O0ydJarommxcs,
BBIOpABIINX ATOT YUEOHBII MpEaMeET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaINpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass T'PAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TOJIydEHHbIE 3HAHMS, pellarh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaju3yeTcs
328 CYy€T TOro, 4YTO OOYyYalOIIMECs BBIMOJHSAIOT 3aJlaHus, B KOTOPBIX UM
peIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHSTH
bu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIOTE3 U MOJyUYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HaMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTHUECKOTO HCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHus

y oOyuatouierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3nuecKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUNMBbIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIA
(1)5637197

- OCO3HAaHHME BAXXHOCTU MOPAJIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ rapMOHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE UEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS MU  3MOLMOHAJIBLHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJI O€30IIaCHOrO0 IOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM O00OPYIOBAHHUEM B
JOMAIIHUX yCIIOBUAX;

- c(OpMUPOBAHHOCTb HaBbIKa pe(iekcuu, NpU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE€ B PELICHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
o0pa3oBaTenbHON  OpraHM3allid, Topoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE H (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPOodecchii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3K0JI0TrH4€CKOro0 BOCIUTAHUSA:

e - OpPHMEHTALMA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pEIIEeHUs 3ajad B
o0JacTh OKpY’Kalollel Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM M IMyTed ux

pelieHus;

e 8) agmanTanuu K HU3MEHSIOIIMMCS YCJOBHSAM COLHMAJIBHON W NPHUPOTHON
cpeabl:

e - MOTPEOHOCTh BO B3aWMOJCHCTBUU TMPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (hU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
eI TEIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyINpPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME AEPHUIMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHS B TNPUOOPETEHUM HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCIEICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl Mo (U3MKE HA YpOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOy4yaromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC JEHCTBIA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHHUBEpCaJIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBUA:
e BBIABIATH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN );



yCTaHABJINBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHMSI JIJIS
0000111eHs ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MMPOTHBOPEYMS B paCCMaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIOICHUSAX, OTHOCAIITNXCSA K (PU3UIECKUM SIBICHUSM;
BBISIBJSITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH U3YYCHUU (U3NUYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTaTh BBIBOJBI C UCIOJIb30BAHUEM JETYKTHUBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHHUH, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
$u3HYECKUX BEITNYNH;

CaMOCTOSITEJILHO BBIOMpPaTh CHOCOO0 pelieHus: y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJSIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHE TeHCTBUSA:

MCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKkuii 3KCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAaHUS WIIM AKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHNS U BBIBOBI 110 pE3yIbTaTaM
IPOBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICJOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSATh Pa3INYHbIe METOAbl, MHCTPYMEHTHI M 3alPOCHI NPU TOUCKE U
orOope MH(MOPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOU y4eOHOI
dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMYy MpPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUSAMU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

B X0J€ OOCYXIeHHs] y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI U
BBICKA3bIBaTh HJIEH, HAICJICHHBbIC HA pPEIICHHE 3aJaud U TOAJIepKaHHe
OJ1arokenaTeabHOCTUA OOIIIECHNUS;

COIOCTABJATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuanora, 0OHapyKUBATh Pa3IMuMe M CXOACTBO ITO3UIIHIA;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TMPEACTABISATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUHM KOHKPETHOW (U3NYECKOU
npo0ieMBl;

NPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBHS
no €€ JOCTH)KEHUIO: paclpefessiTb poiH, OoOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JAECHUCTBUA C APYTHMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaja B OOUIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiiCTBHSA

Camoopranusanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYAIHsX, TPEOYIOLINX
JUI pelieHus (U3NYECKUX 3HaHU;

OpUEHTHPOBATbCS B  Pa3jMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYaJdbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEIICHUs PU3NUECKON 3a1a4u WK
IUIaHAa MCCIIEOBAHUSA C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpeAJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, IMOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U PeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTh (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
(GU3MYECKOTO WCCIACAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa L[EIU U YCIOBUSIM;

CTaBUTH ce0S Ha MECTO JIPYroro YEJIOBEKAa B XOJE CIOpa WM JUCKYCCHUHU
Ha HAYyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
pPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHniy oOyuenusi B 7 kJjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIMUXCSl YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHENHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuna,  gedopmarus  (ympyras, — IUIacTM4YecKasi),  HEBECOMOCTD,
COOONIAIOUTUECS COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
PaBHOMEPHOE  JBWKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIVIEHHON OChIO
BpallleHus, IMepenaya AaBi€HUS TBEPABIMU TeJaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejd, [MpeBpalIeHUs
MEXaHUYECKOI SHEpPruu) MO ONMHCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY’>KalollleM MHpEe, B TOM 4Hcle (u3nyeckue SBICHUS B TPHUPOJE:
IpPUMEPBI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXUBOU
NpUpOJie, NECUCTBUE CHUJIBI TPEHUSI B MPUPOAEC U TEXHHUKE, BIIMSHUE
aTMOC(EPHOTO NTaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHHUE PhIO, phlUuaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBJICHUM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBICHUS, UCIIOIB3YS
dbu3ndeckue BEeTWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CUJIA TSKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHHU3MOB,
KUHETUYEeCKasi M TMOTEHIMalbHAs SHEPrusi), MpU OMUCAHUU MPABHIBHO
TpakToBaTh  (U3MYUECKUI  CMBICA  HUCIHOJIB3YEMbIX  BEJIMYMH, HX
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMHU,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CIOKEHUs Cu (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, TPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud INPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHHE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI H
(GopMyiibl, CBs3bIBAKOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 33/1a4d 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLlEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
($u3nYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICIATH IPOBEPSIEMOE
NpEANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI I10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX H
upoBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIUMYHUHBI OT
JIpPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIbI
YIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHMM  y4eOHOrO MCCIEAOBaHUA, coOUpaThb YCTaHOBKY U
BBINIOJIHATh WU3MEPEHUS, CIeNysl IMPEAOKEHHOMY IUIaHy, (PMKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DM3MUECKUX BEJIUMYUH B BUJC



NPEIJIOKEHHBIX TaOnuil U TpadUKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBbIE HU3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEUIECTBA JKUAKOCTU W TBEPJIOTO Teja, CuUjla TPEHUS CKOJIBKEHMUS,
JaBJI€HUE  BO3/yXa, BbITAIKUBAIOLIAs CWIa, JICHCTBYyIOIIas Ha
NOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEeAysd MPENIOKEHHOW WHCTPYKLUUU: TIpH
BBIMIOJIHEHUM W3MEPEHUIl cOOMpaTh 3KCIEPUMEHTAIBHYI0 YCTAHOBKY H
BBIUUCIISTh 3HAUEHNE UICKOMOM BEJIMYMHBI,

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIMECS COCyAbl, OapoMmerp,
phlyar, NOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHud (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOJb3Ysl 3HAHUS
0 CBOMCTBax (PM3NYECKUX SIBICHUH U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaX)
IPAKTUYECKOI0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
KU3HU JJIs1 oOecreueHusi 6€30MacHOCTU MpU OOpalleHuyd ¢ IpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pPOBbS U COOJIONCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHMW M IyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIJIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONW HIM MOKET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPABOYHbIE MAaTE€pHUAJIbI,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3UUECKOIO COAECpKAHUS, B TOM
yyciae MyOJuYHO JeNaTh KpaTKHE COOOLIEHUS O pe3ysbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUM, HpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUMN pachpenesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3ajayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMINbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

UCIIOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMIECCKUE U
amop(HBIC TeNa, HACHIIIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIlonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAMWJUISPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIUsl, IUIABJIEHHWEe, KpHUCTAJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
ANIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAs UHIYKIHUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpYXKaloIleM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B TMpupojae, usinydenue CoiHla, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMUBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (hM3UYECKUE SBICHUS, UCIIOIB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJeNbHasg TeIIoTa NapooOpa3oBaHUsl, ylAelbHas TeIioTa
CropaHusi TOIUIMBA, KOY(PPHUIIMEHT TOJIE3HOTO JEWUCTBUS TETUIOBOMN



MAaIlTUHBI, OTHOCUTENIbHAS BJIAKHOCTh BO3/yXa, AJICKTPUUCCKUU 3aps,
CUja TOKa, DJIEKTPUYECKOE HAMNPSIKEHHE, COMPOTHBJICHUE MPOBOIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpU OMHCAHWUA TPABWIBHO  TpPAaKTOBATh
(GU3HYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U €IUHUIIBI
GU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIIO3UIIMN TOJNeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl ydacTKa 1enu, 3aKOH
Jbxoyns—JleHia, 3aKkOH COXpaHEHUs OSHEPIUM, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BEIPAKEHHE,

OOBACHITh (M3UYECKUE TMPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ OMmopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3amadyu B 2—-3 JEHCTBUA, WCTIONB3YS 3aKOHBI W
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/laydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NI pelIeHHs 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pemieHUs, TPOBOAUTh PACUETHl W CPAaBHUBATH
MOJIYYeHHOE 3HaUYCHHNE (PU3NUECKON BETUYHHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU MOMOIIH
(GU3MYECKUX METO/IOB, HCIIOJB3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIICIATH
POBEPSIEMOE TPEANOJIOKEHNUE, OIICHUBATh TPABWIBHOCTH TOPSIKA
MIPOBEICHUSI KCCIICIOBAHUS, ICJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (U3UYECKUX SBJICHUA  WITU
(GuU3MYECKUX CBOWCTB TeN (KAMWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00b&éMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYCHHH OT I1BETa H3Iydarolied (MOoronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIKOCTH U
wionand e€ TIOBEPXHOCTH, OJEKTpH3aIlUs Tel U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsifoB, B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TIOCTOSHHBIX MArHWTOB, JEHUCTBUSA
MarHUTHOTO TOJIi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHWUTA,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONUCHIBATH XO/1 OTBITA U (POPMYIHUPOBATH BHIBOJIBL;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUS  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
PE3YNBbTAaThl U3MEPEHUI C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (DPM3HUECKOM BEIUYHUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHBI, IUIOLIAAXA IONEPEYHOIO
CEYEHHUs U YAECIbHOTO CONPOTUBIICHMS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIIEAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOIO  COEAUHEHUN
IIPOBOJIHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U Tpa(HKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yHeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NMPEMIOKEHHOW UHCTPYKLHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

co0Jro/1aTh NMpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACUCTBUS HU3YYEHHBIX NOpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX OnucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JJOMOB, THTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIC AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUECKUE
NPENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH WHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIBb30BaHUSI (U3NYECKUX 3HAHWA B ITOBCEIHEBHOU
KU3HU JJ1 obecrieyeHus: 0€30MacCHOCTH MPHU OO0paIlleHuH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpeie;

OCYIIECTBIISITh TMOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUW M TMYTEM CpPaBHEHUS
JOTOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpManuio, KoTopas
SBIISIETCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCTOJIb30BATh MPU BBINIOJHEHUN Y4eOHBIX 3a/laHUi HAay4HO-IOMYJISAPHYIO
auTepaTypy  (pU3MYEecKoro - CcoAepXaHHs, CIpPaBOYHbIE MaTepHAabI,
pecypchl cetn VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIE MHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHWUS,
0000mmasi wHpOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJCpXaHHUsSA, B TOM YHCIE MyOIMYHO TIPEACTABISATh PE3YJIbTAThI
NPOEKTHOM WJIM KCCIEeI0BATENbCKON AESITEIbHOCTH, MPU 3TOM I'PAMOTHO
UCTOJIb30BaTh M3YYCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHWHA (DU3HMUECKIX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNIE€ B COOTBETCTBUHU C
MIOCTaBJICHHBIMHU 337la4yaMHU, CJIEIUTh 32 BBIMOJHEHUEM IIJIaHa ACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKJIaa B
JesITeIbHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATHUBHOE B3aMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(PINKTHL.

K xonIy 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIOJB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyrasi, njgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPHl UCITyCKAHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbI, IEPHASL SHEPTETHKA,;

pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHENHOE [IBUKEHUE, CBOOOJHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHME MO OKPY>KHOCTH, B3aUMOJIECHCTBUE



TeJ, PEAKTUBHOE JIBIDKCHHE, KOJIeOaTeIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHMsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PACIpPOCTPAaHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKeHUE OEJIoro cBeTa B
CHEKTp M CIOXKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPA
U3ITyYeHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpy»KaromeM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIUBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTaHU3MOB, BOCHIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 3XO, IBETa Tell,
ONTUYECKHUE SBJIECHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYMHBI (CpelHssl U MIHOBEHHAs CKOpPOCTh Teja IpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATON
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas DSHeprus,
MIEPHOJT U YacTOTa KOJIEOAHWH, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICI WCIOJIb3YEMbBIX BEIIMYHH,
0003HauUeHUS W EAUHMIIBI (PU3UUYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYUHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, NPUHUUI OTHOCUTENbHOCTH ['anmuies,
3aKOHbl HpIOTOHA, 3aKOH COXpaHEHUsSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO UUCET



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBACHATH (PU3NYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHU,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THbple 3a7aud  (OmUparoImuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUIECKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE AJISl PEUICHHS], IPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO PpEUIUTh MpPU TOMOIIH
(Gu3NYECKUX METOIOB, HCIOJb3Ysl OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABHWJIBHOCTh IOPSJIKA
NPOBEJCHUS  HMCCIICJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNbTaThl HAOIOICHUHN U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOIMHEHHOE paclIpOCTPAHCHHE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajieé U CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ  ONBITa M  €ro  pPe3yibTaThl,
(dbopMyIupOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUM, OMpEeesss
CpemHee 3Ha4YeHHE W3MEpsIieMONM BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpEHUs
(M3MepUTENHLHOTO MPUOO0pPa);

OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHWW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JIJIWMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHus W yria MpejoMJIeHHs] OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYeCKuX BETWYWH B BUJEC TaONWI U TpaduKOB, NENaTh BBIBOIBI IO
pe3yJsibTaTaM MCCIEA0BaAHNUS;

IPOBOANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHEe CBOOOJHOTO MaieHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHUYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYeCKas Ccwia coOuparomed JMH3bl, PAJIUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTATIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AHAJIM3UPOBATH ITOJYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HU3YYEHHBIX NOPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha KX ONHMCAHHUA (B TOM YHUCIE:
CHOUJIOMETP, NaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHUYECKHE CXEMBbl IS
MIOCTPOCHUS N300paKEHHH B IIIOCKOM 3€pKajie M COOMpAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [PUMEPaX)
IPAKTUYECKOI0 HCIOJb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU JJi oOecrieyeHus: 0€30MacHOCTU MPH OO0paIlEHUH C MPUOOpamMu U
TEXHUYECKUMHU YyCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUSI B OKPYIKAIOLIEHN CpEE;

OCYIIECTBIIATh MOMCK HHpoOpManuu (U3HYECKOTO COJEp)KaHUS B
WHuTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh



NyTU OMPEENICHUs] JOCTOBEPHOCTH MOJIYYSHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpX aHMs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcsl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHHUS HAa OCHOBE
UHPOpMAILlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKaHUS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NESATENIbHOCTH, IpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHSATUMHBIN ammapar Hu3y4aemoro pasaena (U3MKH U COIMPOBOXKAATH
BBICTYIUICHHE TpEe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayAauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbubnuoreka [JOK
1.1 ®usnka - HayKa 0 ofe 2
H3HKa - Hayka 0 Hpupos https://m.edsoo.ru/7f416194
1.2 dusndeckre BEIIMYNHBI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINM METO/I IIO3HAHUS 2 1 bubmorexa LOK
’ v A https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pasnen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BeIECTBa https://m.edsoo.ru/7f416194
29 JIBH>KeHUE U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexa HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHbie COCTO elecTBa 2
TDETaTHE TOARMA BEECTS https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBHe TeJ
bu6mmoreka [IOK
3.1 M 3
CXAHITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, MIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

33 Cuma. B 14 2
H1a. BHIBT L https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [aBsnenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlanenue xuakocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen S. Pabora 1 MOIIIHOCTB. JHeEpPrUs
bubmuorexa [JOK
.1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 HpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
5.3 Mexanuyeckas SHEPTHs 4 1 buommorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KUIIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TensioBble siBJICHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmorexa [TOK
' P - https://m.edsoo.ru/7f4181ce
Bbu6nmuoreka [JOK
1.2 T 21 1 5
CTIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nes 2. DiiekTpryeckne ¥ MArHUTHBIE SIBJICHHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ ¥ UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN ANEKTPUUECKUN TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KIIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
L1 MexaHH4EeCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue e 20 1 3
HMOACHETBHE TE https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
1.3 3 10 3
AKOMB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3zgen 2. Mexannueckune KoJe0aHus M BOJHBI
Bbubnuoreka [JOK
2.1 M 0 7 3
CXAHIHECKUE KOJICOAHMA https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
RAHHACCKHAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DIEeKTPOMarHuTHOE MOJe U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3gen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI paclpoCTPAHEHUsI CBETa 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JInH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps:/m.cdsoo.ru/74 1 ada6
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBanTOBBIE SIBJICHUSA
bu6mmoreka [IOK
N n 4 1
5 CIyCKaHUE U MOTJIOIIEHHE CBETa aTOMOM https://m.cdsoo.r/7f4 lada6
bu6mmoreka [IOK
2 1
> CTpoene aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
33 FICPHRIC peakitin 7 https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 17
Pa3zgea 6. [loBTOpHUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
’ Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpouabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcesbl

®du3nKa — HayKa O PUPOJIE.
SIBnenuns npuponsl. dusnyeckue
SIBIICHUS

Mexanndeckue, TeIIOBEIE,
AJICKTPUUYECKUE, MAaTHUTHBIC,
CBETOBHIE, 3BYKOBBIC SIBIICHHS

dusnyeckue BeTUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TOMOIIH
KUAKOCTHOTO TEPMOMETpA U JaTUUKa
TeMIepaTypbl”

Kak ¢usuka u qpyrue ecTeCTBEHHbBIE
HayKH{ U3y4aroT IPUPOY.
EcrecTBeHHOHAYUHBI METO
no3HaHus. Onucanue GU3NIECKuX
SIBJICHUU C IIOMOILLIO MOJEIEN

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

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: AAJIHOCTD IOJIETA ILIAPHKA,
MYLEHHOTO FOPU30HTAIBHO, TEM
Oosblie, yeM OoJbIIe BHICOTA ITycKa"




Crpoenue BemectBa. ONbITHI,

7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHUE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIIlECTBA
8 JIBU>KeHUE YacTHll BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HAOJIO/ICHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocBs3b Mex1y CBOMICTBAaMU
BEIIIECTB B PA3HBIX arperaTHhIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIbI
MexaHnnueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBUOKCHUE
bu6mmoreka [IOK
13 CKopocts. EMMHUIEL ckopocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTy ¥ BpeMEHU ABUKCHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ac4
HNuepruug. 3aKkoH HHEPITUAU.
15 BsapII)MoneﬁCTBHe TeJ'IpKaK MpUYMHA bubmorexa LOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
16 [InmoTHOCTH BemecTBa. PacueT macchl bubmuorexa [JOK
1 00beMa TeJjia 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue




IIJIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agay mo reme "IIIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c¢
Cuna Kak XxapakTepucTHKa
19 B3aumoencTus Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydeHue
20 3aBUCUMOCTH PACTSKCHHS
(medopmanum) Npy>KUHBI OT
MIPUIIOKEHHOM CHIIBI»
21 SIBnenmne Tarorenus. Cuia TSHKECTH
CBA3b MEXKY CUJION TSKECTH U
22 Maccoi tena. Bec Tena. Pemenue bubmorexa [TOK
https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuna tsokect"
7 Cwita TsKecTH Ha ApYTUX IJIaHeTax. bubmmoreka [JOK
Du3nYeCKue XapaKTepUCTUKH TUIAaHET https://m.edsoo.ru/ff0al502
Bbu6nuoreka [JOK
24 Vsmepere ciit. JlHamomeTp https://m.edsoo.ru/ff0al8cc
Bbubnmuoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
ClI0)KeHHE IBYX CHII, HaIIPABICHHBIX
26 10 OJTHOM n?);{ila);ﬁ. ’ bubmmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIASA CHIT
27 Pemienue 3agau no reme
"PaBHonelicTBytOMMAst cuit”
73 TpeHue CKONbXKEHUSI U TPEHUE TTOKOS. bubnnorexka [HOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabGopaTtopHnas pabota «3yuenue bubmuorexa [JOK




3aBUCHMOCTHU CUJIbI TPCHU A
CKOJIBYKCHUS OT CHUTBI JABJICHUS U
XapakTepa COMPUKACAIOIIHXCS

https://m.edsoo.ru/ff0alcc8

MTOBEPXHOCTEM

30 PGH_IeHI/Ifi 3a1a4d Ha (ijeI[eJIGHI/Ie
PaBHOJEHCTBYIOLIEH CUITBI
Pemenue 3agag mo remam: «Bec

31 tenay, «['papuueckoe n3odbpaxenue bubnuoreka [IOK
cuny, «Cunsly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KoHTposbHas paboTa mo Temam:
«MexaHndeckoe JBIKeHHEe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['papuueckoe n3obpaxkeHue cui,
«Cubn»

13 Hasnenue. CiocoObl yMEHBIIIEHUS U bubmuorexa [JOK
YBEJTUYECHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwne raza. 3aBUCUMOCTD

34 JIaBJICHM ra3a oT 00bEMa, bubnnorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
[lepenaua naBieHus TBEPABIMHU
35 TGJII;.MI/I, JKUJKOCTSIMHA U Ir)asaMI/I. 3akou buGnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHUE B )KUJIKOCTH U rase, bubanorexka [HOK
BBI3BAHHOE ASHCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBnenue B bubmuorexa [JOK
JKHIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmraronuecs COCyIb bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

Bbu6nmuoreka [JOK

39 I'mnpaBnmuecknii mpecc
p p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuiaeBoit
SKHIKOCTHBIN HacoC
Atmocdepa 3emmu. [puansel
CVIIIECTBOBAHUS BO3IYIIIHOU
41 O?:IOIIKH 3emMitu 3aBy;c1HMOCTL buGnnorexa LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO aBJICHUSI OT BBHICOTHI
HaJ[ yDOBHEM MOPS
Bbu6nmuoreka [JOK
42 Bec Bo3nyxa. ATMocdepHOe naBiIcHNE
BO3AYX TMOC(EpHOE MaBnCHn https://m.edsoo.ru/ff0a2b5a
13 N3mepenune atMochepHOTro JaBICHHUS. bubmmoreka [JOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EpHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmmorera [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepouna. Armocdeproe bubnnorexka [HOK
JIABJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo teme
"AtMmocepHoe naBieHue"
JlericTBUE )KUJIKOCTH U ra3za Ha
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa [IOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHUJIBI, bubmuorexa [JOK

JIEUCTBYIOILEH HA TEJO, TOrPYKEHHOE
B JKHUJIKOCTb)

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHast paboTa 1o Teme
«MccnemoBanue 3aBUCMMOCTH Beca
Tela B BOJIE OT 00bEéMa MOrpyKEHHOM
B JKHJIKOCTb YaCTH TeJa»

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
omnpezeneHue €€ rpy30noabEMHOCTH"

52

Pemenne 3agau mo temam: «IlnaBanme
cynoB. Bo3nyxomiaBanuey,
«/laBneHue TBEpABIX TN, KUIKOCTEH
1 Ta30B»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a382

54

Momuocts. EquHune MOIHOCTH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpHU
oabLEMeE 110 JiecTHuIe"

56

IIpoctsie MexaHu3Mel. Poryar.
PaBHOBecue cuit Ha ppruare

57

KontponbHas padoTa mo Teme
«/laBiIeHME TBEPIBIX TEI, JKUIKOCTEH
u ra3oB» / Bcepoccuiickas
mpoBepoyHas pabora

58

Peseprubiit ypok. PabGora ¢ Tekctamu
1o TeMe «/laBienue TBEPABIX Te,

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




KUJKOCTEH U Ta3oBy / Beepoccuiickas
npoBepovHas paboTa

59

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaboparopHas paboTa
«HMccnenoBanue ycinoBHil paBHOBECHS
ppIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢

60

Pemmenue 3agay mo reMme «Y CI0BUS
paBHOBeCI/ISI quara»

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

61

Koaddumuent nosesnoro neicTpust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/] HaknoHHON
IJIOCKOCTH

0.5

62

Pemenne 3agau mo teme "Pabora,
MommHocTh, KIT/T"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHunueckas SQHEprusi.
Kunernueckas u noreHIManbHast
SHEPIus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPIruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCHEPUMEHTAIBHOE ONPEICTICHUE
W3MEHEHUs KUHETUYEeCKOU 1
NOTEHLUATLHON SHEPTHH MTPU
CKATBhIBAHHUHM TeJIa 10 HAKJIOHHOU
MJI0CKOCTH"

66

KoHnTtponbHast pabota 1mo Teme
«PaboTta 1 MOIIIHOCTH. DHEPTHUS

67

PesepBHrIit ypok. Pabora ¢ Tekctamu

Bbu6nmuoreka [JOK




o TemMe "MexaHn4yeCcKoe IBUKeHUE"

https://m.edsoo.ru/ff0adee6

Peseprubriit ypok. PabGora ¢ Tekctamu

68 o TeMe "PabGora. MOIIHOCTS. 1
Ouneprug”
OBILIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME




8 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U ) bubnuoreka [IOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue 1 KallWUISIPHOCTb. 1 bubanorexa [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUE 1 bubmmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TEMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YacTUIL
9 Buytpennss sneprus. CriocoObl ) bu6mmoreka [IOK
M3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

Bbu6nuoreka [JOK

11
BEIIECTB U MAaTEPHUAIIOB B LIENSAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexkeHus"

12 KoauuecTBo TemnoTsl. Y aenbHas Bbubnuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubnnorexa HOK
TemooOMeH ¥ TEIMJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BoabI"
Pacuer konmdecTBa TEIIIOTHI,

15 HEOOXOAMMOTO JIJIsi HarpeBaHMs Tena
Y BBIICIISIEMOTO MM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
yeJIbHOU TEMJI0EMKOCTH BeniecTBa" https://m.edsoo.ru/ff0a6bb0

17 DOHeprus TOIMBa. Y IeabHas TeraoTa bubanorexa HOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
II;maBneHue 1 oTBEpAEBaHUE

18 KPUCTALIINYECKUX "P;en VnenpHasg buGnnorexa LIOK

p ’ https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
YAEIBHOM TEIJIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nennHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs M KOHICHCAIIHH.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS
OT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopras
paborta "OnpenencHue
OTHOCHUTEJIbHOM BIAXKHOCTU BO3ayXxa"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4u Ha onpe/ieicHue
BJIQXKHOCTH BO3J1yXa

24

[TpuHIUIB pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/I TerioBoro aABUraTess.
TenioBble ABUTATENH U 3allUTa
OKpYKarolleil cpeabl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUuH B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TennoBhIc ABICHUS.
W3meHeHune arperaTHbIX COCTOSTHUI
BerecTna"

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

28

KoHnTtponbHast pabota 1mo Teme
"TenoBrle sBIeHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanusd tein. /[Ba poaa
AJIEKTPUUICCKUX 3aPSI0B

30

Ypok-uccienoBanue "OnexkTpusanus
TeJ UHAYKIUEN U IIPU
CONPUKOCHOBEHUN"




B3anmopnencTere 3apsyKeHHBIX TEIL.

Bbubnuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE TMOJIE.

1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnun cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
JJIEKTPUYECKUX T10JIEH
Hocurenu snekTpudeckux 3apsaos.

33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

34 [IpoBOIHUKY M TUAIEKTPUKU. 3aKOH Bbubnuoreka [JOK
COXPaHEHUS INEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha npuMEHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €r0

36 cymecTBoBaHus. MIcTouHUKN bubmmorera LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlecTBUS 2IEKTPUUECKOI0 TOKA bubnmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 IJEKTPUYECKOTO OJIsI HA TPOBOAHUKHI 1
U AUDJIEKTpUKHU"

19 DJIEKTPUUYECKUH TOK B MeTajIax, bubanorexka [HOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas paborta

41 "N3MepeHue U peryInpoBaHue CUIIbI 0.5 bubnmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUYECKOe HAMPSHKEHUE.
Bonsr™etp. JTaGopaTropHas padoTa

bu6nmuoreka [JOK

42 "3mepeHue u peryImpoBaHue 0-5 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

13 CormnpoTuBiIeHHE TPOBOTHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONMPOTUBIICHUS 1 bubnnorexa HOK
MPOBOJHUKA OT €ro JJIUHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
MONEPEUHOr0 CeYEHUsI U MaTepuana"
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspbkeHud. 3akod OMa J1sl ydacTka bubmorexa HOK

https://m.edsoo.ru/ff0aad44a

enu
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOpP, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIPaBUJIA CJIOKEHUSI HAIIPSDKEHUH TTPU ) bubmmoreka [IOK
MOCIIEIOBATEIIFHOM COCUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka

49 npaBuja JJis CUJIbl TOKA MPU ) Bbu6nmuoreka [JOK

napauiCJibHOM COCAUHCHUN
pe3ucropon"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4u Ha npUMeHEHUE

bu6nuoreka [JOK

50 3akoHa OMa U1 pasiIndHoro
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIMEKTPUUIECKOTO bubnnorexa HOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpeznenenue
52 a00TBI U MOILHOCTH JJIEKTPUUECKOTO bubmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE TIETTH U IIOTPEONTENH
53 DIIEKTPUUECKOM DHEPTUH B OBLIT bubmorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
54 ITocTossHHBIE MATHUTHIL, HX
B3aUMOJICUCTBHE
55 VYpok-uccnenosanue "N3yuenue bubnnorexka HOK
IIOJIEH IMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe nose. MarautHoe 1oie
bu6mmoreka [IOK
56 3eMJIH U €ro 3HaueHue JUIs )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emire
[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIEKTPUUYECKUE 3aPSIIbl.
57 3apspKeHHBIE Tena U UX bubmorexa LIOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTus. I1oCcTOSHHBII
BIEKTPUYECKHUI TOK"
KoHnTtponbhast paborta 1mo Teme
"DneKTpruUECcKue 3apsabl.
Bbubnmuoreka [JOK
58 3apsKEHHbIE Tea U UX

B3auMoencTBU. I10CTOSIHHBIH
anexTpudeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




npoBepoyHas pabota

59

Peseprubiit ypok. PabGora ¢ Tekctamu
no teme "[locTostHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepoyHas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarouTHoe nose
AJIEKTPUUIECKOTO TOKa MarauTHoe
M0JIE KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumMeHeHue IIEeKTPOMArHuTOB B
texHuke. Jlaboparopnas pabora
"N3ydyeHue nericTBUS MATHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

0.5

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb TTOCTOSIHHOTO
Toka. Mcrons3oBanue
IEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHCTpynpoBaHuE U U3yUEHHE
paboThI 31ekTpoaBUTaTens”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON MHIYKIIUH.
IIpaBuio Jlenna

64

Onektporereparop. CrocoOs
MOJTyYEHUS JIEKTPUUECKOW SHEPTUH.
DJIEKTPOCTAaHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUU

65

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIJIEKTPUUYECKUE U




MArHUTHBIE IBJIeHUS"

KontponpHas padoTa mo Teme

66 "DNeKTpUUECKUEe U MarHUTHBIE 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubmmoreka [JOK
1o reme "TensoBsle ABICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHblit ypok. Paborta ¢ Tekctamu 1
1o TeMe "MarHutHsie siBIeHHS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME




9 KIIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
[}
‘:;n Tema ypora Bcero Konrpoabueie  Tpaxruiecikue i[:;:eﬂﬂﬂ :g[?al;zz:feﬂbﬂble
padoThI padoThI pecypen

| Mexannueckoe IBHKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOIMHENHOE 1 bu6nuorexa [IOK
JIBAXKECHUE https://m.edsoo.ru/ff0ad19a
HepaBuoMepHoe npsiMOTTUHEITHOE

4 nBrxeHne. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonnHEITHOE pAaBHOYCKOPEHHOE | bubmmoreka [JOK
JIBOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHEINHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHUS. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota "Onpeznenenue

7 YCKOPEHHUS Tesa npu ) ] bubnuoreka [JOK
PaBHOYCKOPEHHOM JABUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockocTh"

2 CBo0Ooguoe magenne teir. OIbITh 1
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO | bubmmoreka [JOK
okpyxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ae176




oOpamienus. JIuneinas u yriaosas

CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 [IepBeiii 3akoH HeroTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bbubmuotexa [JOK
PaBHOelicTBYIOIIAA cra https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bubnuoreka [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE Bbubmunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cha ynpyrocti. 3akon I'yka ngs?;;fee(ll{sifzifoaecﬂ
16 Pemenue 3apau no reme «Cuia
YIPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bubnuorexa LIOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6nuoreka [JOK
18 Cha TpeHHs https://m.edsog)l.ru/fanﬂ38
19 Pemenne 3agau mo teme «Cuna bubmuoteka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
Kod(urmenTa TpeHU CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemienue 3agau no reme "3akoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa LHOK
" https://m.edsoo.ru/ff0afb8e
TpPEHHUS
” Cuna TSXKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK

TATOTEHUS. Y CKOpEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

Ypok-koupepennus "JIBuxeHune Ten

23 BOKPYT I'PABUTAL{MOHHOTIO LICHTPA
(Conueunast cucrema). ['amaktuku"
Pemenne 3agay mo teme "Cuia
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmorexa OK
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 [lepBasg kocMHUecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJIbHOW TOYKHU.
AOGComOTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTO TEIIA C bubmmorexa LIOK
. N p https://m.edsoo.ru/ff0afe36
3aKperIEHHONW OChIO BpALLECHUS.
MowmenT cunsl. LlenTp TsxecTu
PaBHOBecue MaTepuaJIbHOW TOYKHU.
AOGCOmIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TEINA C
3aKpEIUIEHHOI OCBIO BpaIllCHUS.
MowmenT cunsl. LlenTp Tsxectu
73 Pemenue 3agau mo reme "MomeHT bubnuorexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
" bubnuoteka [JOK
29 TeMe "MexaHnuecKkoe IBIKECHHUE.
. " https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KoHnTtponbHast paborta 1mo Teme
" Bu6muotexa [JOK
30 MexaHnnueckoe IBUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsanMmonelicTBue Ten
31 Nmnynbe Tena. Umnynbse cuiibl. 3akoH Bu6muotexa [JOK




COXpaHEHHUs UMITYJIbCa. YIIPYroe U
HEYIPYTroe B3auMOJICIICTBUE

https://m.edsoo.ru/ff0b07fa

Permrenne 3agau o reme "3akoH

but6mmoreka [IOK

32 COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096¢c
13 VYpok-koHpepenuus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIE U TEXHUKE"
bubmmoreka [JOK
34 Mexannueckasi paboTa U MOIITHOCTh hitps://m.c dsofru /E0b0aS4
35 PaboTta cuitbl TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPU
pPaBHOMEPHOM JIBI)KEHUU TeJa 10
TOPU30HTAIILHOM MTOBEPXHOCTH
37 CBs3b 3HEPTUH U PaOOTHI.
IToreHunanbHas sHEprus
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bubnuorexa [IOK
3aKOHA COXPAaHEHUS SHEPTUNY https://m.edsoo.ru/ff0bl12fe
A1 KonebaTenpbHOE TBMKEHHUE U €T0 bubnuoreka [IOK
XAPAKTEPUCTHUKA https://m.edsoo.ru/ff0b1858
0 3aryxaromue KoaebaHusl. Bubmuotexa [JOK
Breinyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTUu4ecKuil U Py KUHHBII

MassTHHUKHA




44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
IPYKUHBI U MacChl Ipy3a»

bubmunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3Hepruu npu
MEXAHUYECKUX KOJIeOaHUsIX

46

JlaGopaTtopHas pabora «OnpeneneHue
94acTOTHI U IEproJIa KoJieOaHuit
NPYKHHHOTO MasiTHUKA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHM
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHbl. CBOMCTBA
MexaHW4YeCcKuX BOJH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. PacnipocTtpanenue u orpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

52

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTHYECKU PE30HAHC

53

Ypok-koHpepenius "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

but6mmoreka [IOK




TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoyieOaunsa U BOJIHE!"

https://m.edsoo.ru/ff0b2510

KonTtponsHas pabora o teme

55 "3aKoHbI cOXpaHeHus. MexaHn4ecKue
Kosie0aHus U BOJTHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koudepenuus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bu6nuoreka [JOK
Hcnonp30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenoBanue "M3yuenue
N but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MOMOIIBI0 MOOMIBHOTO TenedoHa
Pewenue 3anau Ha onpeneneHue
60 YaCTOThI M JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DNeKTpOMarHuTHasi Ipupoja CBeTa.
61 CxopocTts cBeta. BonHoBBIE cBOCTBA bubmmorexa LIOK
p ) https://m.edsoo.ru/ff0b31d0
cBETa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa [IOK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Counia u JIyHsl
3aKoH OTpaX€HUs CBETa. 3epKaja.
63 Pemienue 3a1au Ha npuMEHEHUE Bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuoteka [JOK




MMPCIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaKEHHUE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO ngj;ﬁfg;gg};o b3cse
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopHast padota "HcciaenoBanue
66 3aBUCHUMOCTH YTJia IPETOMIICHUS
CBETOBOTI'O JIy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTeKI0""
Ypoxk-koHpepennus "Hcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bubmunoreka LIOK
68 JIun3el. OnTHyeckas cuila JIMH3bI hitps//m.cdsoo.ru/fOb3f2c
. but6mmoreka [JOK
69 [TocTpoenue n3o0paxeHUi B TMH3AX hitps-//m.cdsoo.rw/f0b4d4a
JlaGopaTtopHas pabota "Onpenenenue
70 (OKYCHOTO pacCTOSIHHS M OTITUYECKOMN Bubmorexa OK
N e — https://m.edsoo.ru/ff0b4206
71 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onrtuyeckas cucrema. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepenmus "JlepexTo
3penus. Kak coxpanurts 3penue"
Paznoxxenue 6enoro ceera B CEKTP.
74 OnbiTel HetoToHA. CriokeHne bubnuotexa [JOK

CIIEKTpaJbHBIX I[BETOB. /ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c




JlaboparopHast pabota "OnBITHI 11O
Pa3IoKEHUIO OEIOTO CBETA B CIIEKTP M

bubmunoreka LIOK

75 BOCIIPUSITUIO IIBETA MPEIMETOB MIPHU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJII0/IEHUH Yepe3 [IBETOBHIE
bunbTpH"
VYpok-npaktukym "BoaHoBble
76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHius u qudpaxuus"
77 OmnsiTel Pesepdopaa v mranerapHast bubnuoreka [JOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
Hcenyckanue 1 MOmIoMEeHue cBera
79 atomoM. KBanTebl. JInHeluaTeie bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypok-npaktukym "Habnronenue bu6nuoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUILI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
%) Ctpoenue atromHoro siapa. Hykinonnas bu6nuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE peBpaleHUs. bubmmoreka [JOK
H3oTonbl https://m.edsoo.ru/ff0clal4
%4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 ITepuon nonypacnana
Ypok-koHdepenuus "PagroakTuBHbIC BuGmorexa LIOK
86 W3JIyYEHHUS B IPUPOJAE, MEAUIIMHE,

TeXHUukKe"

https://m.edsoo.ru/ff0c2126




Snepuble peakuuu. 3aKOHBI

87 COXpaHEHHU 3apsSIIOBOr0 U MacCOBOI'O buGnnorexa LIOK
P p https://m.edsoo.ru/ff0c1c58
qHCel

28 DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b bu6nuoreka [IOK
MACCBI ¥ JHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakiuu cuHTe3a u neneHus saep. bubmunoreka LIOK
Nctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

91 sHeprerTuka. Jlencreus
PaAMOAKTUBHBIX U3JIyUCHUN HA KUBBIE
OpraHu3MbI"

[ToaroTroBka Kk KOHTPOILHOU paboTE MO

9 TeMe "DIEeKTPOMArHuTHOE ToJIe. bu6nuoreka [JOK
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
Ksanroseie gssnenus"

KoHnTtponbHast pabota 1mo Teme

93 "JneKTpOMarHuTHOE MOJIeE.
DNEeKTPOMArHUTHBIE BOJHBI.
Ksanrossie gssnenus"
[ToBTOpEeHME, 060OIICHHE.

94 JIaGopaTopHEbIe pabOTHI ITO KyPC bubmmorexa [OK
" P pu P " pey https://m.edsoo.ru/ff0c245a

BzaumopeiicTBue Ten
[ToBTOpenue, 0600IeHNE. Permenune
bubmunorexa LIOK
95 pacUETHBIX U KAYECTBEHHBIX 3a7a4 MO
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie MpoLEecCh
96 [ToBTOpenue, 06001meHue. Pemenue bubmmoreka [JOK




paC‘-IeTHBIX 1 KAQYCCTBCHHABIX 3a/1a4 110
teme "KIIJ] TerioBeIxX aBurareinci'”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0000meHue. Permenne

97 aCUEeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 1 bubmmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTaHOBOK"
[ToBTOpEHME, 060OIICHHE.
98 JlaGopaTopubIe pabOTEI IO KYPC 1 1 bubmmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBbLIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH I10 TeMeE "3aKOHBI 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 Texkctamu 110 Teme "Konebanus n 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBanroBas u 1
saaepHas pusuka'
OBHIEE KOJIMYECTBO YACOB I10 102 7

ITPOTPAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OBPA3OBAHUS

7 KUIIACC

Kon
NpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 0011ero 00pa30BaHUus

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pPas3iiniaTh SABJICHUA IO OMNHUCAHUIO HX XaPaAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBIEHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33a1auy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3MUECKHE SBICHHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU TPAaBUIBHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIONB3YEMbIX BEIHYUH, UX
0003HaYCHHS U CAMHMIIBI PU3UUYECKUX BEITUWYWH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEIIUYNH

1.5

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3UUECKHE SBICHUSI M IPOLECCHI,
UCIIONIBb3Ysl U3YYEHHBIE 3aKOHbI, IpPU H3TOM [1aBaTh CIIOBECHYIO
GbopMyTUpPOBKY 3aKOHa W  3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAJKECHUE

1.6

OOBSACHATh (PU3UUYECKUE SIBICHHS, MPOIECCHl U CBOWMCTBA TEN, B TOM
yhcllie M B KOHTEKCTE CUTyallMil MNpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIBIATH MNPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH
o0bsicHeHMEe W3 1 — 2 JIOTMYECKHMX IIaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHM, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

peuath pacu€THbie 3aauu B 1 — 2 NEeMCTBHS, UCNIONB3Ys 3aKOHBI U




dbopMyIibl, CBS3BIBAIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBHMSl 3aJa4yd 3alMChIBaTh KpPAaTKOE YCIIOBHE, IOACTABIIATh
buznyeckre BeNUINHBI B POPMYIIBI M IPOBOJUTH PACUEThI, HAXOAUTh
CIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJIsl PEIIECHUs 3a1ay, OLICHUBATh

PEATUCTUYHOCTD MOJIYYeHHON (PH3UUECKON BETTMUMHBI

1.8

pacro3HaBaTh IMPOOJIEMbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOLIH
bu3nyecKux METOAOB, B ONHCAHWU HCCIEJOBAHMS  BBIICNATH
npoBepsieMoe  TpEANoyiokeHue  (TMIoTesy),  pa3iudyarth |
UHTEPIPETUPOBATh MOJYUYEHHBIM pe3yabTaT, HaXOAUTh OIIMOKU B

XO0¢€ OIlbITa, ACJIATh BBIBO/LI 110 €0 pE3yjibTaTaM

1.9

IMPpOBOAWUTL OIIBITEI 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU WJIH
GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEpPSIEMbIC
NPEIIONIOKEeHNsI, CcOOUpaTh  yCTAHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMMCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBINIOJIHATE TIPSIMBIE W3MEPEHHS C HMCHOJIb30BAHHEM AHAJIOTOBBIX H
UGPOBBIX MPUOOPOB, 3aMHCHIBATh MOKa3aHUA MPUOOPOB C yYETOM

3aJIaHHOW a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEIMYMHBl OT JAPYroM C WCIONb30BAHUEM MPSAMBIX HW3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO MCCIIEIOBAaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAys MPEUI0KCHHOMY IUIAHY,
(GUKCUpOBaTh PE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U rpaMKOB, J1€J1aTh BBIBOIBI

110 pe3yJjibTaTaM HUCCICAOBaHUA

1.12

MPOBOJANTH KOCBEHHBIC H3MEpPEHUs (PU3NYECKUX BEIUYUH, CICTYS
MPEJIOKEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEpPEeHHU coOuparth
HKCIIEPUMEHTAJIbHYI0O YCTAHOBKY M BBIUMCIATH 3HAYEHUE HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30macHOCTH Mpu  padore ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUMBI JCHCTBUS TNPUOOPOB M TEXHMYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPUHLMIBI JCUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO HMX ONHCAHUA,
UCIIONIB3YS 3HAHUS O CBOMCTBaxX  (U3MYECKUX  SIBICHUH U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOIUTL TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCTOIh30BaHUs (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHus 0Oe30macHOCTH Tipu  oOpalieHud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY XKAroIlel cpene

1.16

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(popMauuu B cetu MHTEpHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IIYTEM CpPAaBHEHMS pPa3JIMYHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SBISETCSd NPOTHBOPEUMBOM HIIU

MOKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITNIOJTHEHUH Y4eOHBIX 3aIaHUI
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (QU3UYECKOro  COAEpIKaHMS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIAJETh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUU

U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUChMEHHBIE U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMANMK (PU3ZHUIECKOTO
COJIepKaHusA, B TOM YHCIEe MyOJIWYHO JeNaTh KpaTKue COOOIICHHUs O
pe3yiapTaTax IPOEKTOB WM Y4eOHBIX MCCIEIOBaHUH, IHpPHU 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKY, CONMPOBOXKIATH BHICTYIIJICHHE MPE3eHTaI[UeH

1.19

IpY BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIICAOBAHUH paclpenesTh
00513aHHOCTH B IpyIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA NEUCTBUM, aJCKBATHO OLEHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYHIbl, BbICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, Y4UTBIBast MHEHHE

OKPYKarOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111ero 00pa30BaHUs

1.1

HUCIIOJIBb30BAaTh IIOHATHUA

1.2

pas3iiniaTh SABJICHUA IO OMUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYECKHE SBICHHUS,
UCTIONB3Yys (U3WYECKHE BEIMYUHBI, IMPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapuKd  M3YYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MUECKHE SIBICHUSI M IPOLECCHI,
UCIIONIBb3Ysl U3YYEHHBIE 3aKOHbI, IpPU H3TOM [aBaTh CIIOBECHYIO
GbopMynUPOBKY 3aKOHa W  3allUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

O0BACHATH (PU3MUECKHE MPOLIECCHl U CBOWMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4YeHHBIX CBOICTBa

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a7a4u B 2 — 3 NEUCTBHS, UCIOIb3Yys 3aKOHBI U
dbopMyIibl, CBS3bIBAIONINE (DU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK
JAHHBIX Ui pelIeHHs 3a/Jadyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMbIe JUIsl €€ pelIeHUs, MPOBOAUTH PacuyEThl U CPAaBHUBATDH
IMMOJIY4YCHHOC 3HA4YCHUC (bHSI/I‘IeCKOI\/'I BCIIMYNHBI C U3BCCTHBIMHU

JaHHBIMHU

1.8

pacrno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEHIMTh IMPH MOMOILU
(bU3HYECKUX METOAOB, UCTIONB3YS OMKUCAHUE UCCIICIOBAHMS, BBIICISATh
POBEPSEMOE MPEIINOJIOKEHNE, OLIEHWBATh IPABHIBHOCTH IOPSIKA

IMMPOBCACHU UCCIICAO0OBAaHNA, ACIaTh BBIBOIBI

1.9

IMPOBOAWUTL OIIBITEI 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU WJIH
GU3MYEeCKUX  CBOWMCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEpPSIEMbIC

OpPEINONOKEeHUs,, coOUpaTb  yCTAaHOBKY M3  IPEIIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHSATh TPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U JATUYUKOB (DPU3HMUECKUX BEIMYWH, CPABHUBATH PE3YNIbTATHI

U3MEpEHMI ¢ yuE€TOM 3a/1aHHOI a0COIOTHON MOTPEITHOCTH

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM IIPSMBIX W3MEPEHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, cienysd  INpeUIoKEeHHOMY  IIaHy,  (huKcupoBaTh
pe3yabTaThl MOJYYECHHOH 3aBHCHUMOCTH B BHJIE TaOJIUI] U TpagHKOB,

ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM MCCICAOBaHUA

1.12

IOPOBOJUTh  KOCBEHHbIE  H3MEpPEHUs  (U3UYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh FKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys TNPENJIOKEHHOM WHCTPYKLIUH, M BBIUUCIATH 3HAYCHUE

BCJIMYHHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30mMacHOCTH TMpu  padbore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS W3YUYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa HX OIHUCAHHUS, HCIONIb3Ys
3HaHMS O CBOMCTBaX (DU3MYECKHX SBICHUH ¥ HEOOXOJAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHbBIC
npuOOpBl O CXeMaM M CXEMaTHYHBIM PHCYHKaM, COCTaBIISTh CXEMbI
JNEKTPUYECKUX LENEeH ¢ MOCIENOBATEIbHBIM W  IapaJlJICIIbHBIM
COCAMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HauYEHUS

OJIEMCHTOB 3JICKTPUUCCKUX ueneﬁ

1.16

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU I oOecriedeHus: 0e30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAOIICH cpefe

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPKaHMSI B CETH
HHTtepHeT, Ha OCHOBE HMMEIOLIUXCSA 3HAHWW U IyTEM CpPaBHEHUS
JIONIOJIHUTEIbHBIX HCTOYHUKOB BBLACIATh HHGPOPMALHIO, KOTOpas

SIBIISICTCS TPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh MPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUN  HaydHO-




HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJICpKAHUS, CIPaBOYHBIC
Marepuaisl, pecypcsl cetd VHTepHeT; BiageTh NpUEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOMN

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMS,
0000mas wHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
COJlep’KaHus, B TOM 4YHUCIE€ NYOIMYHO MPEACTaBIATh PE3yNIbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKON JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM TOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.20

IpU BBIOJHEHUH y4YeOHBIX MPOEKTOB U UCCIECIOBAHUNA (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIE B COOTBETCTBHUH C
IHOCTAaBJICHHBIMHM  3aJa4dYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUEM  IIJIaHa
JNEUCTBUA W  KOPPEKTUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pynHBI, BBICTpaI/IBaTI:
KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE

pazpeuatb KOH(QJIUKTHI

9 KJIACC

Kox
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PUZNUECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBICHUWE W3YYCHHBIX (HU3MUECKUX SIBICHUNA B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aJauy B y4yeOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMHKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (PU3MYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU MPABUIBHO
TPAKTOBaTh  (PU3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U CAMHUIIBI (PU3UUECKUX BEITUYNH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIIME JIAHHYIO  (U3MUYECKYI0O BEIMYMHY C JPYTUMHU




BEJIMYMHAMHU, CTPOUTh TpapuKd  M3YUYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UUECKHE SIBICHUSI M IPOLECCHI,
UCIIONBb3Ysl U3Y4YEHHBIE 3aKOHbI, IpPU H3TOM [aBaTh CIIOBECHYIO
GbopMymUpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie HpOI.I@CCBI n CBOI>'ICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTyalldd TPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HGI[CTBeHHBIe CBA3H, CTpOI/ITB O6’b$ICHeHI/I€ nu3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 HM3YYEHHBIX CBOWCTBA

bu3nUecKux SBICHUM, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajaud (OMMparoluecss Ha cuctemy w3 2 — 3
YPaBHEHUI), WCIONB3ysl 3aKOHBI U  (HOPMYJBI, CBS3BIBAIOIIE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/a4yd
3alHMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAIONINE WIIH
U30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIS PELIeHUs, TMPOBOIUTH pacyEThl M OICHUBATh PEATMCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)H3I/I‘IGCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh MNpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh IPH I[TOMOIIN
(U3NYECKUX METOJIOB, WCIIONB3Ys ONMCAHWUE HMCCIICAOBAHUS, BBIICIATH
IpoBepsieMOe TPEANOoI0KEHNE, OLIEHNUBATh MPABWILHOCTh MOpPSAKa
MPOBEICHUSI HUCCIICAOBAHUSA, JEJIaTh BBIBOJBI, HHTEPIPETUPOBATH

pe3yabTaThl HAOMIOIEHHI U OMBITOB

1.9

NPOBOJIUTH OMBITH 10 HAOMIOACHUIO (H3MYECKUX SIBICHUH WA
(U3MUECKUX CBOICTB TENI: CAMOCTOSTENILHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUS, OMHUCHIBATH XOJ| OMBITA M €r0

pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI

1.10

NPOBOIUTH MPH HEOOXOJUMOCTH CEPUI0 TMPSIMBIX HU3MEPEHHUH,
OTIpelIeTIsisl CpeJHee 3HaueHHWe H3MepsieMOd BelnW4YMHBI ((OKycHOE
paccrosiHue coOuparomei JMH3bI), 00OCHOBBIBATH BBIOOp criocoba

WU3MEpPEHHS (M3MEPUTEIHHOTO MpUOopa)

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (M3UYECKUX BEITUYHUH C
MCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM: IUIAaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATH peE3yNIbTaThI

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (bHBH‘-IGCKI/IX BCJINYHMH B BHJAC Ta6JII/II_II/I




rpaduKOB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOIUTH  KOCBCHHBIE  W3MEPEHUs  (U3UYECKUX  BEIHUHUH:
IUITAHUPOBATh MU3MEPEHHs, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh H3MEpPEHUs, CJenys MpeIIOoKEHHOW HMHCTPYKIUH,
BBIUNCIIATh 3HAYECHHE BEIMYMHBI M AHAIU3UPOBATH IOJIYYECHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore cC

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKH M3YYEHHBIX (PU3NYECKUX MOJENCHl:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPIOE TEJI0, TOUYCUHBIH UCTOYHHUK
CBE€Ta, Jy4, TOHKAas JINH3a, IUIAHETapHAas MOJIEIb aTOMa, HYKJIOHHas

MOZACIIb aTOMHOTIO AApa

1.15

XapakTepu30BaTh MPUHLUUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OIIOPOM HAa HUX OIUCAHHUS, HUCIIOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHHMA U HEOOXOIUMbIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB IPH PEHICHUH Y4eOHO-TIPAKTHUUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJI IOCTPOEHUS U300paKEHUN B TMIIOCKOM

3epKajie ¥ cobuparoleit TuH3e

1.17

OPUBOIUTH TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCIOIb30BaHUs (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlel cpene

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJACPIKAHUS B CETH
NHTepHET, CcaMOCTOSTENIBHO (OPMYIHpYs TOWCKOBBIM  3aIpoc,
HaxXoauThb nyTu ONpCACIICHUA AOCTOBCPHOCTU HOqueHHOﬁ
uH(pOpMallMd Ha OCHOBE HMMEIONIMXCSA 3HAHUM U JOTOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCMOJBb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-
HOMYJSIPHYIO JINTEpaTypy (U3NYECKOIO COJIEpKAHUSA, CIPaBOUYHBIE
Marepuaisl, pecypcbl cetu MHTepHeT; BiageTts  npUEMaMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUUA U3 OJHOI




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAlMM M3 HECKOJIBKMX MCTOYHHMKOB (PU3NYECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW WITH
UCCIICOBATEILCKON  ACATEIBHOCTH, IIPU  OTOM  T'PaMOTHO
UCIIOJIB30BaTh U3YUYEHHBIN ITOHATUNHBIN alllapaT u3y4acMoro pasaena
(GU3UKKN U CONPOBOXKJATh BBICTYIUIGHHE MpE3eHTalue ¢ y4érom

0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpY BBIOJHEHUH yYeOHBIX MPOEKTOB U UCCIEIOBAHUNA (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJadYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUEM  IIJIaHa
JNEUCTBUA M  KOPPEKTUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pynHBI, BBICTpaI/IBaTB
KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE

paszpeuatb KOH(QJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHWM OKPYXXAIOIIEIO MHUPA

1.1

®usuka — Hayka o npupoje. SBieHus npuponsl. Gusnueckue

SIBJICHUSA: MEXaHHUYCCKHE, TCIIJIOBBIC, SJICKTPHUYCCKHUC,

MAarHuTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

@usnueckue BenMuuHBL. V3MepeHue (QU3MUECKUX BEIWYMH.

dusnyeckue IPUOOPBHI. [Torpemnocth W3MEpPEHHUIA.

MexnyHapoaHas CUCTEMA €IMHULL

1.3

EcrecTBeHHOHay4HBIE ~ METOJ  TO3HAHHWS:  HAOJIOACHHE,

IMOCTAHOBKA HAYYHOI'0 BOIPOCA, BBIABUIXCHUC THUIIOTC3,

OKCIIEPUMEHT 10  MPOBEpKE  TUIMOTE3,  OObICHEHUE

Ha0JII0AaeMOT0 ABJICHUS

1.4

Onwucanue GpU3NUECKUX ABICHUN C TOMOIIIBIO MOJIENEH

1.5

[TpakTuyeckue pabOTHI:
N3MepeHne paccTosTHUM.
W3mepenue 00bEMa KUAKOCTH U TBEPOTO Tena.
Omnpenenenne pasmMepoB MaJbIX TEINl.
N3mepenne Ttemmneparypel  IpH

nmoMomu  KHAKOCTHOTI'O

TEPMOMETPA U AaTYUKA TEMIIEPATyphI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIECTBA

2.1

CrpoeHue BellecTBa: aTOMbl M MOJIEKYNBI, UX pa3Mepshl.

OHHTBI, AOKAa3bIBAOMIUC JUCKPETHOC CTPOCHHUEC BCIICCTBA

2.2

JIBmxenne wyacTtui] BemiecTBa. CBSI3b CKOPOCTH JBHKCHUS

YacTHIl ¢ Temreparypoil. bpoyHoBckoe aBmxenue, 1uddysus

23

B3anmoneicTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKNBAHHUC

24

AFpeFaTHI)Ie COCTOSAHHUA BCIICCTBA. CTPOCHUC Ta30B,

KUJIKOCTEN U TBEPABIX (KPUCTAUIMYECKHX) Tesl. B3auMocss3b

MEXIYy CBOMCTBaMHM BEIIECTB B pa3HBIX arperaTrHbIxX




COCTOSIHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[IpakTuyeckue pabOTHI:
OrneHka JuaMeTpa aToMa METOJIOM PSAIOB (C MCIIOJIh30BAaHUEM
¢dororpadumii).

2.6

OnbITh! IO HAOIIOIEHUIO TEIIOBOTO PACLIMPEHHS Fa30B.
OnbITel IO OOHApPY)KEHHIO JEHCTBHS CHJI MOJEKYJISPHOTO

IIPUTAXKCHUA

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJ

Mexannyeckoe ABUXKEHHE. PaBHOMEpHOE M HEpaBHOMEPHOE

3.1
JIBUYKEHUE
32 Cxopocts.  CpenHsii  CKOpPOCTb NOpU  HEPAaBHOMEPHOM
' JNBH>KEHUHU. Pacdu€r myTu U BpEMEHU JIBUKECHUS
SBnenue uHepuuu. 3aKoH HepUUU. B3aumoaencTue Ten Kak
33 MpUYMHA M3MEHEHUS CKOPOCTH NBWXEHHsS Tein. Macca Kak
Mepa UHEPTHOCTHU Teja
34 [InotHocTh BemecTBa. CBSA3b IUIOTHOCTH C KOJIHMYECTBOM
' MOJIEKYJ B eUHUIE 00BbEMA BEleCTBa
3.5 Cuna Kak XapakTepUCTHKA B3aUMOICHUCTBHS TEN
36 Cuna ynpyroctu u 3akoH ['yka. I3MepeHne CUiibl ¢ TOMOIIIBIO
' JTUHAMOMETpa
37 SBnenue TATOTEHHMs M cuna TsokecTH. Cuina TSHDKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
18 Cuna tpeHus. TpeHHe CKOIbXEHUS U TpeHue nokost. TpeHue B
' MIPUPOJIE U TEXHUKE
3.9 CroxxeHre CWJI, HAaNpaBICHHBIX 1O OJHOM  MPSIMOM.
' PaBHOelicTBYIOIIAsA CHIT
[IpakTuyeckue pabOTHI:
OmnpeneneHre CKOPOCTH PABHOMEPHOTO IBMKEHUS (IIapuka B
KHUJKOCTH, MOJEIHU DIIEKTPUYECKOTO aBTOMOOWIS M Tak
3.10 nanee). OnpeneneHne cpeaHell CKOPOCTH CKOJBXKEHUST OpycKa

WM IIapuKa MO HaKJIOHHOM Tuiockoctd. OrnpexaeneHue
wioTHOCTH TBEpHOro Tena. OMbBITE, JAEMOHCTPUPYIOLIUE

3aBUCUMOCTh  pacTspkeHHs (aedopmanuu) TpPYKUHBI  OT




MIPUJIOKEHHOU CHUJIBI. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTb CWJIBI TPEHHs CKOJBXKEHHUSA OT Beca Tena |

XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEN

@usuyeckue SABICHUS B IPUPOAC: INPUMEPHI IBUKCHUS C

3.11 pPa3IMYHBIMU  CKOPOCTSIMM B JKMBOM W HEXKHUBOW MPHUPOJE,
NIEVCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETD, OIIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUKOCTEI 1 TA30B

4.1

Hasnenne TBEpAoro Tema. CrnocoObl  yMEHBIIEHUS U

YBCIIUYUCHUA TAaBJICHUSA

4.2

JlaBiaeHue rasza. 3aBUCUMOCTH JABJICHHS Ta3a OT 00bEMa,

TEeMIEPaTyphl

4.3

[lepenaua paBneHuss TBEPABIMU TENaMH, >KUIKOCTIMH H

razamu. 3axod [lackansd. [THeBMaTHUecKre MaIIMHBI

44

3aBI/ICI/IMOCTB JABJICHUA KUIOKOCTHU oT I‘JIy6I/IHBI.
IMuapocratudeckuii  mapamoke. CooOmiaromuecss COCYIBI.

FI/I,Z[paBJII/I‘IeCKI/IG MCXaHU3MBbI

4.5

Atmoctepa 3emsn u armocepHoe maBneHue. I[IpuumHBI
CYIIECTBOBAHMUS  BO3AYIIHOM  000s0uky  3emur.  OmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOrO JaBIEHUS OT

BBICOTHI HaJl YDOBHEM MODSI

4.6

N3mepenne armochepnoro  mamieHus. [Ipubopsl  mns

M3MEPEHUs: aTMOC(EPHOTO TABICHUS

4.7

JlelicTBuEe KUIKOCTM M Tra3a Ha MOTPYXKEHHOE B HUX TEJIO.

Britankupatomas (apxumMeioBa) cuiia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3ayxoruiaBanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa
NOTPYXEHHOW B  KUAKOCTh dacTu Tena. Omnpenenenue
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B JKHUIKOCTb. [IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAOIIECH
CUJIbI, NEUCTBYIONIEH HA TEJO B JKUAKOCTH, OT Macchl Tela.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAIKUBAIOLIEH

CWJIBI, JCHCTBYIOIIEH Ha TEIO B JKHUAKOCTH, OT OOBEMA




MOrPY’KEHHOM B KUIAKOCTh YacTH Tela U OT IUIOTHOCTH

AKUIKOCTH. KonctpynpoBanue apeoMeTpa WIn
KOHCTPYMPOBaHUE JOJIKH U OIpe/ieIeHUE eé
TPy30MOABEMHOCTH
410 Ousnyeckue SBICHUS B MPUPOJE: BIMSHHE aTMOC(EPHOTO
' JIABJICHUS Ha )KMBOW OPTaHM3M, IUIAaBAaHUE PHIO
TexHuueckne  yCTpOMCTBa:  COOOIIAOLIMECS  COCYBI,
4.11 YCTPOMCTBO BOJONPOBO/IA, TUAPABINYECKUN MPECC, MAHOMETP,
6apoMeTp, BEICOTOMED, MOPIIHEBOM HACOC, APEOMETP
PABOTA, MOILIHOCTb, DHEPT'UA
5.1 Mexanunueckasi pabota
5.2 Mexannueckass MOIITHOCTE
53 [IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKIOHHAS IMJIOCKOCTD.
' IIpaBuio paBHOBecHs pbryara
5.4 [TpumeHeHne paBuiIa paBHOBECHS phlyara K OJIOKyY
«30710TOC TPaBUIO» MexaHWKH. Koa(p@HUIHMEeHT moie3Horo
5.5 neicTBus MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE
5.6 IloTeHuManpHas 3HEPTUU TeNA, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprus
53 [lonnas wmexaHudeckas OdHEprus. 3aKOH H3MEHEHUs U
' COXpaHEHUs MEXaHUYECKOU IHEPTUn
[IpakTuyeckue pabOTHI:
###Par###Onpenenearie  pabOTBIl  CHJIBI  TPEHUSA  TpHU
59 PaBHOMEPHOM  JBIKEHMM Tejla 1O  TOPU3OHTAIbHOMN
' noBepxHocTH. MccnenoBanue yciaoBUM pPaBHOBECHS pbluara.
N3mepenne KIIJl HakimonHON 1uiockocTH. M3ydyeHue 3akoHa
COXpaHEHUs MEXaHWYECKON YHEPTUU
5.10 ®u3nyecKue SBJICHUS B PUPOJIE: PhIUYArd B TEJIE YEIIOBEKA
TexHuueckue  yCTpOMCTBA:  phlyar,  MOJBMXKHBIM U
5.11 HEMOJIBIKHBIA  OJIOKM, HAKIOHHAs IUIOCKOCTh, IIPOCTHIC

MEXaHU3MBI B OBITY




8 KIIACC

Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasjiena 3JIeMeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUH CTPOCHMS BelecTBa. Macca M pa3Mepsl
' MoJieKyl.  OmbITBI, HOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIOXKEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OSKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMHM BemiecTBa. Kpucrammuueckue M amop¢HbIe
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOpUU
6.4 CMaunBaHuE U KalWIUISPHBIE SIBICHUS
6.5 TemioBoe pacIIupeHHe U CxKaTHe
‘ 66 Temneparypa. CBsi3b TeMIeparypbl €O CKOPOCTHIO
. TEIJIOBOTO ABM)KCHHS YaCTHII
67 Baytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPIUu: TeIIonepeada U CoBepiieHue padoThl
68 Bunel temonepenadyu: TENJIONPOBOJHOCTh, KOHBEKLIUS,
. U3JIy4eHue
KonuuectBo  TemioTel.  YaenbHas — TEMJIOEMKOCTh
6.9
BELICCTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
611 IInaBneHne U OTBEpAEBAHNE KPUCTATUNINYECKUX BEILIECTB.
' VY nenpHas TEI0TA MJIaBICHUS
[TapooOpazoBanne ¥  KoHAeHcanus. VcmapeHue.
6.12 Kunenne. VYpenpHas  Temaora  mapooOpa3OBaHMS.

3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(HEPHOTO




JaBJICHU A

6.13

Bnaxxnocts Bo3yxa

6.14

DHeprus TOIUMBA. Y IeJbHAas TEMJI0Ta CrOPaHUs

6.15

[Mpuanumner  paboTel  TeroBbix — aBurareneit  KITJ]
TEMJIOBOTO ABHUTATelIsl. TeIIoBble NBHUTATEIHN W 3allATa

OKpY>KaloIleu cpeibl

6.16

3aKOH COXpaHEHUS U MPEBPAIlEHUs SHEPTUU B TEIUIOBBIX

mporeccax

6.17

[IpakTuyeckue pabOTHI:

OnbIThI o 0OHapYy>KEHUIO NEUCTBUSA cul
MOJIEKYJISIPHOTO IPUTSIKEHUS.

OnpITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN
COJIM WJIU caxapa.

OnebIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACUIMPEHHUS Ta30B,
KUIKOCTEH U TBEPABIX TEIL.

Onpenenenue 1aBIeHUs BO3AyXa B OaJUIOHE MINPHIIA.
OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTDH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHus WM OXJIAXKICHUSI.
[IpoBepka ruMOTE3Bl JIMHEHHOW 3aBUCUMOCTU JIJIMHBI
CTONOMKA KHUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIePaTypBhl.

HaGmronenne m3MeHeHUs: BHYTPEHHEW SHEPrHH Tela B
pe3ynbTaTe Terionepeaayn U padoThl BHEIIHUX CHJI.
HccnenoBanue siBIEHUS TEMJI0O00OMEHA TIPU CMEIIMBAHUN
XOJIOJTHOW Y TOPSIYE BOJBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJIOM TpHU TEIJIO0OMEHE C HarpeTbiM METaNINYECKUM
LHUAJTUHIPOM.

Onpenenenne ynenbHON TEIUVIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca UCIIApeHus.

Onpenenenre OTHOCUTENbHON BIAXXHOCTH BO3yXa.

Omnpenenenue yaeabHON TEMJIOTHI TUTABICHUS JIbJIA.

6.18

duznyeckue SBICHUA B MPHUPOJAE: IOBEPXHOCTHOE




HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B HOPUPOAL,
KPUCTaJUTBI B TIpupoze, u3inydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHEra.

6.19

TexHuueckue  yCTPOMCTBA:  KANWUISIPbL, MPUMEPHI
UCIIOJIB30BAaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
AAaTYUK TEMIICpaTypbl, TCPMOC, CHCTCMaA OTOIIJICHUA
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JIEKTPUUECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH  Kyiona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEUCTBUS 3apSKEHHBIX TE OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO
7.3 nosst. 1IpyHOUD Cyneprno3uiuu 3IEKTPUYECKUX II0JIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsAfoB. JIEMEHTapHBIN
7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
IOUDJIEKTPUKA
7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHMS
. ANEKTPUYECKOT0 TOKA. ICTOYHMKN IOCTOSTHHOTO TOKA
HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHAYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KHUAKOCTAX U razax
OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPUYECKOE
7.8
HaIpsHKEHNE
79 ConpotuieHue MPOBOJTHUKA. VYneapHOE
. COIIPOTHBIIEHUE BEILIECTBA
7.10 3akon OmMa Jy1s ydacTKa enu

7.11

HOCJIG,Z[OB&TGJIBHOG u napaujiCiIbHOC COCOUMHECHUC




MPOBOJHUKOB

7.12

PaGora M MOIIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH

Jxoynsa — Jlenua

7.13

DNEeKTpUYECKHE IMEeNH W TMOTPEOUTENN 3ICKTPUICCKOMN

sHepruu B ObiTy. KopoTkoe 3ambikanue

7.14

ITocTosHHEIE MarHuThl. B3auMonelcTBUE NOCTOSHHEIX

MarHuToB

7.15

MarautHoe 1oie. Mar"gutHoe IIoje 3€MJIM U €ro

3HAa4YCHUC OJIA )KU3HHU Ha 3emite

7.16

OnbIT Dpcrena. MarHuTHOE TOJI€ SJIEKTPUUYECKOTO TOKA.

HpI/IMeHeHI/Ie SJICKTPOMAardHuTOB B TCXHHUKE

7.17

JlelicTBUE€ MarHUTHOTO TOJS HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOAHHOTO TOKa. Mcmosb3oBaHue
JJIEKTPOJBUIaTeIe! B TEXHUYECKMX YCTPOMCTBAaX M Ha

TpaHCIOpTe

7.18

OnbiTel  @apaged.  SIBieHHE  3IEKTPOMArHUTHOM

nHaykiuu. [Ipasuno Jlenna

7.19

DJIEKTPOTreHEePaATOP. Crioco0mI MOTyYEHUS
ANEKTPUUYECKON  SHEpPrumu. DNEeKTpOCTAaHIIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHCpPTrrUun

7.20

[TpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHHUIO SIEKTPU3AIUN TN HHIYKITUEH
Y TIPU COTIPUKOCHOBEHHH.

UccnenoBanue A€HCTBUS DJIEKTPUYECKOrO TMOJsS  Ha
MIPOBOJHUKY M TUIJICKTPUKH.

COopka u mpoBepka pabOTBI AJICKTPUUECKON Ienu
MOCTOSIHHOTO TOKA.

W3mepenue u peryupoBaHue CUJIbl TOKA.

W3mepenue u peryiupoBaHue HaMpsHKEHUS.
HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HAMIPSHKCHHUS

Ha pE3UCTOpeE.




OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
JJEKTPUYECKOTO COMPOTUBJIEHUS IPOBOJHUKA OT €ro
JUIVHBI, TUIOIIAU ONIEPEYHOT0 CEYEHUS U MaTepHala.

[IpoBepka mpaBuia CIOXEHHS HAOPSOKEHUW  TIpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIIBI TOKA IPH MapaluIEIbHOM
coequHEHUN  pe3uctopoB.  OmpeneneHue  pabOThI
AJIEKTPUYECKOIO0 TOKA, MAYIIETO Yepe3 PE3UCTop.
OmpeneneHue  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYILIETO Yepe3 JIAMIIOUYKY, OT HalpsHKEHHS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MArHUTOB.
N3yueHne MarHuTHOIO MOJISl MOCTOSIHHBIX MArHUTOB NPU
ux oOveauHeHMH U pazaeneHun. lccnegoBanue
NENCTBUS JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
OnpIThl,  JEMOHCTPHUPYIOLIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KAaTyIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKA W HAaNpaBJICHWs TOKa B KaTymke. M3ydeHue

HGﬁCTBHH MAariuMTHOIrO IoJii Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue U A3Yy4YEHUE paboThI
AJIEKTPOJIBUTATEIS. N3mepenne KITJ
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThHI o

HUCCICOOBAHUIO ABJICHUS BHCKTPOMaFHHTHOﬁ WHAYKIIHUH:
HCCIIeNOBaHUE M3MCHEHUM 3HAauYeHUSI U HaIlpaBJICHU A

WHAYKIIMOHHOI'O TOKa

duznyeckrue SIBICHUS B npupoac: 3SJICKTPUYCCKUC

ABICHUSI B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX

7.21 OpraHW3MOB, MarHUTHOE ToJIe 3eMJIH, Jperd IMOITIOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOE
CHUSIHUC

799 TexHHUecKHE YCTPOWMCTBA: BJIEKTPOCKON, aMIepMeETp,

BOJITMETP, PEOCTaT, CYETYUK DJICKTPUUYECKON DHEPIUU,




3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AIEKTPOIPUOOPHI (mpumeps), AIEKTPUICCKHE
MPEIOXPaHUTEIH, JJICKTPOMArHUT, OSJIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenTa [IpoBepsiemble 351€MEHTHI COAEPKaAHUS
pazzena
MEXAHUYECKUE ABJIEHUA
81 Mexannyeckoe JABWKeHHE. MartepuaibHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHXKECHHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
HepaBHomepHoe npsimonnHeitHoe aBuxkeHue. CpenHss
8.4 W MIHOBEHHas CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBUKEHUU
g5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHETHOE
' JIBUYKEHUE
8.6 CBobOoaHoe nagenue. OneiTh [ anmnes
PaBHOMepHOE nBHKEeHHME MO OKpy:XHOCTH. [lepuon u
8 8.7 yacToTra oOparieHus. JIuHeWHas W yrjioBas CKOPOCTH.
[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE
8.8 [TepBeriit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 [TpuHIMTT Cynepno3uIuy CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuita TpeHMs: CHJIa TPEHMS CKOJIBKEHHUS, CUja TPEHUs
' MOKOs1, APYTHe BUABI TPEHUS
g 14 Cuna TsKECTH W 3aKOH BCEMHUPHOTO TSATOTEHUS.
' Y ckopeHnre cBOOOTHOTO TaICHUS
8.15 Jemwxenne  mmaHer  Bokpyr  Cosnma.  IlepBas




KOoCcMHUYecKasi CkopocTb. HeBecoMoCTh U neperpy3ku

PaBHOBecue marepuanbHOil ToukH. AOCOTIOTHO TBEPAOE

8.16
TEJO
217 PaBHOBecue TBEpHOrOo TeNa € 3aKPEIUIEHHOW OChIO
. BpaieHusi. MoMeHt cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. MI3Menenue umnynsca. IMIynbce cuibl
8.19 3aKOH COXpaHEHMS UMITYJIbCa
8.20 PeakTuBHOE IBUXKECHUE
8.21 Mexanundeckas paboTa U MOIITHOCTb
g2 Pabora cun TskecTH, ympyroctd, TpeHHs. CBS3b
' SHEpPruu 1 paboThl
223 [loTenuumanpHass sSHeprus Teja, MNOAHATOTO Haj
' MOBEPXHOCTHIO 3eMJITU
8.24 [ToreHimanbHast SHEPTUs CHKATON MPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPIUU
8.26 3aKOH COXpaHECHHSI MEXaHUYECKON SHEPTUr
[TpakTrueckue pabOTHI:
OmnpeneneHrue cpeaHE CKOPOCTH CKOJIbKEHHUsS Opycka
WU JBWKEHUS IIAapUKa [0 HAKJIOHHOM IUJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tella MpPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW TJTOCKOCTH.
UccnepoBanue 3aBUCHUMOCTH NYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HauyalbHOW CKOPOCTH.
IIpoBepka THUIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
8.27 JMBIDKEHUH 0O€3 HaudaJbHOM CKOPOCTU IYTH OTHOCSTCS

KaK psAl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
POMEXYTKH BPEMEHH OJJHHAKOBHI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHHSI CKOJIBKEHUS
OT CWIBl HOpPMaJbHOrO maBieHus. OnpexneneHue
KodpduuueHTa TpeHus CcKoibxkeHus. OmnpeneneHue
KECTKOCTH TpPYXKHUHBL. OmnpeneneHne pabOTHl  CHIIBI
TPEHUsT TPU PABHOMEPHOM JBIDKEHHMM Tela IO

TOPU3OHTAIILHON TOBepXHOCTU. OmpeneneHue padoThI




CWIBl  yOPYroCTM  IIpU  IHOABEME  Ipy3a  C
UCIOJb30BAHUEM  HEMOABMKHOIO U IOJABHUXKHOIO

OJIOKOB

dusznyeckue SIBICHUS B nmpupoac: MmpujrBbl U OTJIMBBI,

8.28 nBrkeHue TiaHeT COJIHEYHOW CHUCTEMbI, PEAKTUBHOE
JBUKEHUE KUBBIX OPTaHU3MOB
8.9 TexHuueckne  yCTpOWCTBA:  CHUJIOMETP, JATYUKHU

MIOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAaKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

Koneb6atenbHoe npmxkeHne. OCHOBHBIE XapaKTEPUCTUKU

KoJIeOaHUI: TIEpUO/I, YaCTOTa, aMILTUTY/1a

9.2

MaremaTuueckuit u NPY>KUHHBIN MAasITHUKH.

[IpeBparenne sHeprun Npu KoaeOaTEIbHOM JABHKEHUN

9.3

3aryxatomue KosiebaHus. BbIHYXIEHHBIE KOJeOaHUS.

Pe3onanc

94

Mexaunueckue BOJHBI. CBOMCTBA MEXAHUYECKUX BOJIH.
HponoanHe nu HonepeqHHe BOJIHBI. HHI/IHa BOJIHbBI H
CKOpOCTh €€ pacmpocTpaHeHHUs. MexaHN4YeCKHue BOJHBI

B TBEPAOM TeJIE€, CEICMUYECKNE BOJIHBI

9.5

3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHuE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTrueckue pabOTHI:

OmnpeneneHue 4acToThl M Hepuoja  KosebaHuit
MaTeMaTH4ecKOro MasTHHUKA.

OmnpeneneHnue 4acToThl M Hepuoja  KosiebaHuit
NPY>KHHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH —Ilepuoja  KosieOaHui
NOJBEIICHHOTO K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KosieOaHui
NPYKHHHOTO MasTHHKAa OT Maccel Tpy3a. Ilposepka
HE3aBUCHUMOCTH nepuosa KoJieOaHui rpys3a,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH

npyXuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs

9.8

duznyeckue SIBICHUS B npupoac: BOCIPHUATUC 3BYKOB




KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
I[yHAMH, X0
99 TexHuueckne YCTpOMCTBAa: HXOJIOT, HCIOJIb30BAHUE
' yIIBTPa3ByKa B OBITY U TEXHHUKE
DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATHUTHBIE BOJHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [IIxana »neKTpOMAarHUTHBIX BOJIH
103 DOnekTpoMarHuTHas npuponaa cBera. CKOpPOCTh CBeTa.
' BonHoBEbIe cBoliCTBa cBETa
10 [TpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOHIIEHOTO TenedoHa
Ouznyeckue SABICHUS B MPHUPOJAE: OUOIOTUYECKOE
10.5 neiicTBue BUJUMOTO, yABTPapUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUI
10.6 TexHuueckue YCTpOMCTBA: HCTIOJIb30BaHHUE
' AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSA3U
CBETOBBIE ABJIEHUA

11

11.1

JlydyeBast monensb cBera. IcTouHnku cBeTa

11.2

[IpsamonuHeiHOE pacipoCTpaHEHHUE CBETA

11.3

Otpaxenue cBera. [Inockoe 3epkasio. 3aKOH OTPAKEHUS

CBCTa

11.4

IIpenomsienne cBeTa. 3aKOH NPEJIOMJIEHUS CBETA.

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5

JIunza. Xon nyyei B IMH3E

11.6

Onrtuyeckast cuctema QoToarnmapara, MHKPOCKONA M

TCICCKOIIa

11.7

I'maz xak onTuyeckas cucrema. bauzopykocte u

JaIbHO30PKOCTD

11.8

Paznoxenue Genoro ceeta B crekTp. OnbiTel HeloToHA.

CroxeHne CneKTpalibHBIX IBETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

HccnenoBanne  3aBUCHUMOCTH  yrjaa  OTPAXEHHS




CBCTOBOT'O JIy4a OT yTJia MaJiCHUs.

N3yyeHne xapakTepHCTHK H300paKeHHs ITpenMera B
TUIOCKOM 3€pKalie.

HccnenoBanne  3aBUCHMMOCTH — yIila  IPEIOMIICHUS
CBCTOBOTI'O JIy4da OT yrjia MaaACHUA Ha I'paHUIIC «BO3AYX —
CTEKJIO».

[Tony4yenue u300paXeHUH C MOMOILIBIO COOHMparomei
JIMH3BI.

Ompenenenne (HOKYCHOrO PAacCTOSHHS M ONTHYECKOM
CHJTBI COOMPAIOIICH JTUH3HI.

OmBITHI IO Pa3JI0KEHUIO OEJIOr0 CBETa B CIICKTP.
OmbITEI O BOCHPUATHIO IIBETAa NPEAMETOB MHpPU HX

HaOJIIOCHNH Yepe3 LIBETOBBIC (PUITBTPHI

dusnyeckue sBIeHUS B npupoje: 3atMeHus CosHua u

11.10 JlyHbBl, 1IBETA TEN, ONTHYECKUE SBIEHUSA B arMmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

11.11 Texnuyeckue YCTpOMCTBA: OYKH, [IEPUCKOIL,

' ¢doToanmnapar, ONTHYECKHE CBETOBO/IbI
KBAHTOBGIE SABJIEHUA

1 OmnbiTel Pezepdopna u miaHerapHas MOJENb aToOMa.
’ Mogens aroma bopa

192 Hcnyckanne u moryonieHue cBera aToMoM. KBaHTBI.
' JInHeluaTele CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- U raMmMa-u3IydeHHs

124 Crpoenne aromHoro sapa. HykinoHHas Mozens

. ' aToMHOTO siapa. M30Tomnsl

15 PagnoaktuBubie npeBpamienud. [lepuon mosypacnana
' ATOMHBIX SIJIEP

126 Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3apsSI0BOTO U
' MaccOBOI'0 YHCET

12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U YHEPTUU

128 Peaknuu cunresa u aeneHus saep. MIcTouHuku sHepruu
’ CouHiia 1 3831

12.9 Snepnas osHepreruka. JlelicTBUE PpaIMOAKTHUBHBIX




U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBbI

12.10

[IpakTuyeckue pabOTHI:

Halmronenne CrulomHbIX W JIMHEHYATHIX  CIIEKTPOB
U3TY4YCHUSI.

HccnenoBanne TPEeKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
10 TOPMO3HOMY yTH (110 (hoTOTpadusiM).

W3mepeHune paanoakTHBHOTO GoHA

12.11

@®usznyeckue SBICHUS B TMPUPOJAE: ECTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
paiMOaKTUBHOE M3JIY4YCHHE IPUPOAHBIX MHHEPAJIOB,
JNEUCTBUE PAaJUOAKTUBHBIX H3JIIy4YCHUH Ha OpraHu3M

YCJIO0BCKAa

12.12

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanue pomu  GU3MKK B  HAYYHOHM  KapTUHE  MHPA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOHN CBSI3U
U TI03HABa€MOCTH SBJICHUH HPUPOJIBI, O POJM SKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeil ponu (UMK B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 3BOJIOLUHU
¢u3nUecKuX 3HAHUKW W MX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHUpa, O BKJIAJAE POCCUICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMs O BHMJAX MaTepuu (BEIIECTBO U TIOJE), O IBMIKEHHHM Kak
croco0e CyIIecTBOBAHUSI MaTepHH, 00 aTOMHO-MOJICKYJISIPHOM TeOpUH
CTpOCHHSI BelIeCTBa, O (U3MUECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHUYECKHNX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOlllEM MHpE, BBIJIEIAS HX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKK)

B.HaI[eHI/Ie OCHOBAaMM MOHSITHIHOTO amnmnapara M CHMBOJMYCCKOTO
sA3bIKa (bPIBI/IKI/I M HCIIOJIB30BAHUE HX IJId PCIICHHA y‘le6HI)IX 3aaa4,
YMCHHUC XapaKTCPpU30BaATb CBOIMCTBa TCII, (1)H3H‘-I€CKI/IG SABJICHUA H

IPOLIECCHI, UCTIOB3Ys PyHIAMEHTAbHbIE U YMIUPUYECKUE 3aKOHBI

YMeHne onmMceBaTh HN3YUCHHBIC CBOICTBA TEII K (bHSH‘ICCKI/Ie SABJICHUS,

UCTIONB3YS PUBNUYECKUE BETHUUHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO T[IO3HAHUA C Y4ETOM
coOroIeHHsT MPaBMJI O€301MaCHOTO TpyJa: HaOmroAeHUuE (HU3HMIECKUX
SIBJICHUIA:

YMEHHE CAMOCTOATEIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATh €0 PE3yJIbTaThl, ((OPMYIMPOBATH BBIBOIbI;
IPOBEICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHH (PU3MUECKUX BEITUYMH:
YMEHHE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEILHO CcOOMpaTh
DKCIICPUMEHTAIIBHYI0  YCTAaHOBKY 110 MHCTPYKLIMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl M AHAIM3UPOBATH ITOJIyYEHHBIE PE3YJIBTAThl C
y4€TOM 3aJaHHOU MTOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh  AKCIEPUMEHTAJBHYIO YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIATH
NOJy4YCHHBIE 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TAaOIUI U
rpaMKOB, YUUTBIBATh MOIPEIIHOCTH, J1€JIaTh BBIBOJBI 110 pe3yJIbTaTaM

HCCICO0OBaHUA

[lonnManme  XapakTEpHBIX  CBOHCTB  (PU3MUECKUX  Mojenen
(MaTepuasibHasi TOYKA, a0CONIIOTHO TBEPIOE TEJIO, MOJETH CTPOCHUS
ra3oB, XHJAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAasi MOJeJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh HUX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TN, B TOM
YUCl€ W B KOHTEKCTE CHUTYyallMl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABJIATh IPUUYUHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3YYEHHbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMenue pemarts pacuéTHble 3amaun (Ha 0Oaze 2 — 3 ypaBHEHHIA),
UCTIONB3Ysl 3aKOHBI W (OpPMYJIBI, CBS3BIBAIONIUE (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alKCHIBATh KpPaTKOE YCJIOBHE 3ajadw,
BBISIBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMpATh 3aKOHBI W (HOPMYIIHI,
HEOOXOAUMBIE ISl € PEelIeHHs, UCTIONb30BaTh CIIPABOYHbBIE JaHHBIC,
MPOBOANTH PACU€Thl W OIEHUBATH PEATHUCTUYHOCTH MOIY4YEHHOTO
3Ha4YeHUsl (PU3MUYECKON BEITMYMHBI; YMEHHUE OINPEIENATh Pa3MEepHOCTh

(Gu3uUecKoil BEeTMUMHBI, TOJIyYCHHOHN MPHU PEIICHUH 3a/1a41

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX HPUOOPOB, U TMPOMBIIUICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCTIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXOAUMBbIC (Qu3NUecKue




3aKOHOMEPHOCTHU

10

YMeHue UuCHoJib30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
MOBCEHEBHONM KU3HM Uil oOecreueHus Oe30MacHOCTH  TpH
oOpamieHnn ¢ OBITOBBIMH ~ mpuOOpaMM M TEXHHUYECKUMHU
YCTPOWCTBAMH, COXpPaHEHHsS 370pOBbS M  COONIOJNCHHS HOPM
HKOJIOTHUECKOT0 TOBEJCHHUS B OKpYXalolled cpeae; MOHMMaHUE
HEOOXOAMMOCTH TPUMEHEHHS OCTHKCHHH (U3UKH M TEXHOJOTHH

IJId paliluOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneIT TOWMCKa, TPeoOpa3oBaHUS U MPEACTABICHUS HHPOPMAITUU
(GU3UYECKOTO COACpPKAHUSI C HCIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTD
MOJIydeHHOW WH(MOpPMAIMM HAa OCHOBE UMEIOIIUXCS 3HAHUM |
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb P
BBIMOJTHEHUH Y4YEOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOTO CONEpIKaHUS, CIPABOYHBIE MaTepUaibl, PECYpPChl CETU
Wntepuer; BrnageHue 0a30BBIMM  HaBBIKAMHU  NPeoOpa3oBaHUs
uH(pOpMaIllMM W3 OJHONW 3HAKOBOM CHCTEMBI B JPYTYIO; YMCHHE
co3laBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBE MH(OPMAITUU U3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe BWkeHue. MarepuanpHas Touka. (Cuctema  OoTcuéra.

OTHOCHUTENHLHOCTD JABWXKCHU A

PaBHOMepHOE U HepaBHOMEpHOE JBMXeHuEe. CpenHss ckopoctb. Dopmyna st

1.2 BBIYUCIICHHSI CpeHeH ckopocTu: v = S/t
PaBHOMepHOE NpAMOJIMHENHOE NBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO NPSIMOJIMHEWHOTO IBUKEHUS:
13 x(0)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU Uil MPOEKLUUU CKOPOCTH, MPOCKIHH
nepeMenieHusi, MyTH, KOOpAMHATHl TMPU PABHOMEPHOM MPSAMOIMHEHHOM
JBUKECHUHT
3aBUCHUMOCTb KOOpPJIMHAThl TejJa OT BPEMEHHM B CJIy4ac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO ABUKEHUS:
SO =v,, *t+a;» 2
@opmynbl Uil MPOSKIUU MEpPEeMEUICHHs, MPOEKIUU CKOPOCTH M TPOEKIUH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKCHUU:
2
1.4 sx(r)=vol.-r+n_‘_-%,
U.\'(I) =Upy T4y 1,
a.(f)=canst,
U:_‘.: — U1_r2 =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJS MPOCKIUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, TPOEKLUHU IepeMEelIeHUsl, KOOpAUHATHl MPU PaBHOYCKOPEHHOM
NPSIMOJIMHETHOM JIBH>KEHUH
CBobonnoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJeHHE Tena Io
1.5 BEPTUKAIM (JIBMKEHHE Tela BHHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpEMEHM MJI MPOEKIHMU YCKOpPEHUS,




NPOCKIIMH CKOPOCTH UM KOOPJAMHATHI MpPHU CBOOOJHOM TNaJE€HUM Tela IO

BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBI)KEHHS Tella IO OKpyKHOCTH. Hampapnenue
CKOPOCTH.

Qdopmyna AJid BBIYHCIEHUS CKOPOCTH dYepe3 paJnyC OKPYKHOCTH U TMEPHOL

oOpareHus:
27R
U=
T

LentpoctpemutenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBLHOTO

yckopenusi. Dopmyra sl BBIYUCIIEHUS YCKOPEHUS:

1.6
5
a. = v
“ R
dopmyia, cBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:
V= !
T
Macca. ITnotHoCTh BemecTBa. @opmyiia i1 BBIYUCICHUS INIOTHOCTH:
p= m
1.7 14
1.8 Cwita — BektopHas ¢puzudeckas BennuuHa. CI0KeHHe CHIT
1.9 SIBnenune unepuuu. [lepsroiit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJI€HHOCTh BEKTOpA YCKOPEHUS Tela U BEKTOPa CUJIbI, IEUCTBYIOIICH Ha
TEJIO0
B3anmopencrteue ten. Tperuii 3axkon HeroroHa:
1.11 F2—>1=_Fl—>2
12 TpeHue Mokosi U TpeHUE CKONbXKEeHUs. DopmMyra JJisi BBIYUCICHUSI MOIYIISI CUJIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Yopyrue u Heynpyrue aedopmanuu. 3aKOH YHPYroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMHpHO@ TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

my - M~
F=G-—12
R
Cuna TspKecTu. Y CKOpeHHe CBOOOTHOTO MaIeHUS.
dopmyna 7151 BEIYUCIICHHS CHITBI TSKECTH BOJIM3M TToBepXxHOCTH 3emun: F = mg.
JIBmxenue manet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku

1.15

HNmnynbc Tena — BeKTOpHas pu3ndeckas BeJIMYUHA.

p=mo

Nmnynsc cucremsl teinn. M3menenue ummyibca. IMmyinbsce cumsl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
D=myU; +1my0, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabota. @opmyia Ajisi BEIYUCICHUS paOOThI CUJIBL:

A=Fsoosa

Mexanunueckas MOITHOCTE:

1.18

Kunernueckas u NMOTCHIMAJIbHAasA SHEPIUsl. (DopMyna JJIs1 BBIYUCIICHUA

KMHETUYECKON IHEPTUM:

s
mu-
E .= T

TeopeMa o kuHeTH4ecKou s3Heprun. Popmyra 1 BHIYUCICHNUS OTCHIMAIBHON




SHCPTrUU TCjia, MOAHATOIO

Haxa 3eMIIEN:

Ep =mgh

MexaHnueckas SQHEprus:

E=E.+E P
1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHECHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBparieHue MexaHUYECKOM SHEPTUU TPU HATUYUU CUJIbI TPEHUSL.
[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prryar. Momenr cuist: M - Fl.
VYcioBre paBHOBECHS phluara:
M +M, +..=0
1.20 -
[TonBuxHBIN 1 HeTTOABKHBIN O0510KU. KITJ[ mpocThIx MeXaHH3MOB,
n= ‘4uonesm
A‘:arpaqemx
JlaBiienue TBEpIOTO TENA.
®dopmyrna 7151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tena:
F
pP= h
121 JlaBiienue ra3a. ATMOC(epHOE aBICHHE.
' ['mapocTaTdeckoe NaBjIeHUE BHYTPH JKHUIKOCTH.
®opmya 1715l BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pg+ Py,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. QPopMmyna s ONPENEICHUS BBITAIKUBAIOIIECH CHIIBI,
JICUCTBYIOIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:
1.23

F__\m_ =pgVv

YcaoBue nnaBanud Tena. [1maBanue CYI0B M BO3QYyXOILIaBaHHUEC




1.24

Mexannueckue KoiieOaHus. AMIUIMTYAa, TMEPUOA M YacToTa KOJeOaHUH.

®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUOJI KOJICOAHUH:

V=——

T

1.25

MaremaTuueckuii M TNPYXUHHBIA MasTHUKU. [IpeBpalieHue »sHeEpruu mOpu

KOJIE0ATEIbHOM IBUXKEHUU

1.26

3aryxatomue kKonebanus. Beinyxenusie konebanus. Pezonanc

1.27

Mexanunyeckue BOJHBL. [IpoaosibHBIE M MOINEpEYHbIE BOJHBL. [[nMHa BOJHBI U

CKOpPOCTh PaCIpOCTPAHEHUS BOJHBI:

r=v-T

1.28

3ByK. ['poMKOCTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TpaHUIIE

nByX cpen. MH]pa3Byk U ynbTpa3ByK

1.29

Ilpakxmuueckue pabomul

N3MepeHnne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBI; KECTKOCTH
NPYXKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIBKCHHS; pabOThl CHIIBI TPEHUS, CHUJIIBI
VIPYTOCTH; CpeHEH CKOPOCTH IBUKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
ycKOopeHusi Opycka MNpu JBHKEHHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHWUN MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl U IepHoja
Kosie0aHu MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO0 Ha phIYar;
paboThl CHIJIBI YNPYrOCTH TpPH MOABEME Tpy3a C TOMOIIBIO HEMOIBUKHOTO
6J10Ka; pabOTHI CHIIBI YIIPYTOCTH IPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
O1oKa.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMaA MOTPYXEHHOM
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIbI
OT MAaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT
po/ia MOBEPXHOCTH; CUJbl YIPYTrOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopMaluu MpYy>KUHBI, YCKOpeHUs: Opycka OT yrja HakJIOHAa HalpaBIISIOIIEH;
nepuoa (4acToThl) KosieOaHU HUTSHOTO MAasiTHUKA OT JUIMHBI HUTH; MEpPHOJa
Kojie0aHu MPYXUHHOTO MasTHHUKA OT MAacChl Irpy3a U KECTKOCTU MPY>KUHBI;
HCCJICIOBAHNE HE3aBHCHUMOCTH TIEpHOJa KOJICOAHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B KUBOU U HEKUBOW IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOJE U

TEXHUKEC, IMPUIMBBI W OTIMUBBI, JABWXXCHHC ILIIAHCT ComHeuynoi CUCTEMBI,




PEaKTHUBHOE JIBM>KEHHE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBlIeHHs Ha KUBOM OpraHu3M, IUIABaHHE PbIO, BOCIPHUSTHE

3BYKOB KMBOTHBIMH, 3CMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CUUJOMETP, NATYUKU TOJIOKEHUS, PACCTOSIHUS U
YCKOpPEHHS, JAWHAMOMETp, TMOAIIUITHUKNA, PAKEThl, pbIUar, TIOJIBWKHBIA U
HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCThIE MEXaHW3MbI B OBITY,
COOOIIAIONINECs COCYABl, YCTPOWCTBO BOJOIPOBOJIA, THUAPABIMYECKHUIN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp, IXOJOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE AABJIEHU A
OcCHOBHBIE  TIOJIOKEHUS ~ MOJEKYJISIPHO-KMHETUYECKOM  TEOpUH  CTPOCHHS
2.1 BemecTBa. Mojienu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHHI BEILECTBA.
Kpucrannnueckue u amopgHsbie Tena
27 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTHM  JBMIKEHUS YaCTUI[ C
' TeMIiepaTypoii. bpoyHoBckoe nBmwkenue, tuddys3us
2.3 CMmauyuBaHue Y KallWUISPHBIE SIBIICHUS
2.4 TermoBoe pacliupeHue U coxaTue
2.5 TemnnoBoe paBHOBECHE
Y Buytpennsis sneprus. PabGora u Teruionepenadya Kak CHocoObl HM3MEHEHUS
' BHYTPECHHEHN SHEPrUuu
2.7 Buasl Tenonepenaun: TEIONPOBOIHOCTh, KOHBEKIUS, U3ITyUCHHE
Harpepanue wu oxnaxnaenue Ttein. KonauyecTBO  TEIJIOTHI. Y enbHas
TEIUIOEMKOCTb:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUsS PHEPrMH B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
Oananca:
2.9
O,+0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHWE BHYTPEHHEH SHEPruM B MpOoLEecce
510 UClapeHuss M KoHAeHcauuu. KurmeHwe IKUIKOCTH. YJenbHas TeIioTa
. napoob6pazoBanus: L = O/m
2.11 Bnaxnocts BO3ayxa




2.12

[InaBnenue wu kpucraymmsanus. l3MeHeHHWE BHYTPEHHEW JHEPruu IpuU

IJIABJICHUU U KpUCTAJIJIIM3alluH. YILGJ'IBHaH TCIJIOTA I1JIaBJICHUA

2.13

BHyTpeHHss SHEprusi CropaHus TOIUIMBA. Y AeJIbHAs TEIIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Tpunatume! padoTh! TemoBsix ABuraTenei. KI1J[ remmoBoro aurarens

2.15

Ipaxmuueckue pabomul

H3mepenne ynenbHON TENMIOEMKOCTH METAJUIMYECKOTO IUIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJAOW KOMHATHOW TeMmmeparypbl (PUKCHUPOBAHHON
Macchl, B KOTOPYIO OIYUIEH HArpeThli UWIMHAP;, KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HAarpeTbIM LMWJIWHIPOM, IOCJIE€ OIYCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBLHOM BIAXKHOCTA BO3/lyXa; YACJIbHOW TEIJIOTHI
IaBieHuss Jbpaa. lMcciaemoBaHwe HM3MEHEHHsI TEMIIEpaTypbl BOABI  IIPHU
Pa3IUYHBIX YCJIOBUSIX; SIBJICHMSI TEIUIOOOMEHA MPHU CMEIIMBAHUM XOJOAHOW U

ropsiue BOJbIL; MpoIiecca UCHapeHHs

2.16

QDusuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE M KallWJUIPHBIE
SBJICHUSI B MPHUPOJE, KPUCTALIBI B MpHUpoae, uznydenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPbl UCIIOJIb30BaHUs KPUCTAILIOB,
JKUJKOCTHBI TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa, ABUraTelb BHYTPEHHETO

CTOpaHUs

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DnekTpusanus Teil. [[Ba Buja aIeKTpUUeCKUX 3apsioB

3.2

B3aunmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apaa

34

Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. I[lpuHiun

CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snekTpudeckux 3apsgoB. JleiCTBHE SJIEKTPUYECKOrO TOJIS Ha

AJIeKTpudecKue 3apsiibl. [IpOBOIHUKY M TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpruyeckuil ToK. JlelcTBus AekTpudeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t,U=A4/4

9JI€KTpI/I‘IeCKOG COMMPOTUBJICHUC. YaenpHoe SJICKTPUICCKOC CONMPOTUBJICHUC!

3.7 R =pl/S
13 3akon Oma ans yyactka snekrpuueckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannenbHO€ COeAMHEHHE TPOBOIHUKOB PABHOTO COMTPOTUBIICHMUS:
U=U:1=1+1,; R:E.
- - 7
CMeniaHHble COETMHEHUS MPOBOTHUKOB
3.10 Pabota 1 MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH Jxoynsa — Jlenna:
2
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHutHOe ToOJie MPSAMOrO MPOBOJHHMKA C TOKOM. JInmHUM
MarHUTHOM MHAYKIIMHU
313 MarautHoe mMojIe IIOCTOSHHOIO MarHuTa. B3anmMoaeldcTBHE IOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna
Ipaxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PaOOTHI ANIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE

(peBI/ICTOpH, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHIAX MPOBOJHUKA, 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOIIAAX €T0 MOIECPCUYHOIO0 CCUCHUA U

YACIBHOTO COIIPOTUBJICHUS.




HpOBepKa nmpasujia Il 3JICKTPUUCCKOI'O HAIIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUH IIPOBOAHHUKOB, IIpaBuUjia IJId CHJIBI J3JICKTPUYCCKOIO TOKa IIpHU

napasielbHOM COSIMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue a6leHUs 8 Npupoode: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeiid MOITIOCOB,
POJIb MArHUTHOTO TOJIS ISl )KU3HU Ha 3eMiie, TOJISIPHOE CHSIHUE
Texnuueckue ycmpouicmeéa.: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AJIEKTPONIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
IpEeIOXPaHUTENH, D3JIEKTPOMArHuT, OJJIEKTPOJABUraTellb IMOCTOSHHOTO TOKa,
reHEepaTop MOCTOSIHHOIO TOKa
3.19 OneKTpoMarHuTHbIE BOJHBL. [1Ikana 371eKTpOMarHuTHBIX BOJIH
3.20 JlyueBasa monenb cBeta. [IpsaMoMHENHOE PaCIPOCTPAHEHNE CBETA
3.21 3akoH oTpaxeHus cBera. [mockoe 3epkaiio
3.22 [Ipenomnenue cBeta. 3aKOH MPETIOMIICHUS CBETA
3.23 Hucnepcus cBera
-~ JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHUE JIMH3bL. OnThyeckas cuiia
. muH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHYECKue MPUOOPHI
Ipaxmuueckue pabomul
#iH#HPar###l13MepeHre ONTUYECKOM CHIIBI coOuparoniei JHH3BI;, (HOKYCHOTO
paccTosinus coOuparoIiei JMH3bI (10 CBONCTBY PaBEHCTBA pa3MEpOB MpeAMeETa U
U300pakeHMsI, KOT/1a MpeIMEeT PACIOJIOXKEH B TBOMHOM (OKyce), MOKazaTels
3.26 MPEJIOMIIEHUS CTEKJIA.
#iHPar###llccnienoBanue CBOMCTBA M300paXEHUS, MOJYYCHHOTO C IMOMOIIBIO
coOuparomiel JTHH3bI, U3MEHEHUS (POKYCHOTO PACCTOSIHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTH YTJja MPEJIOMJICHHsS CBETOBOIO Jy4a OT yrjla MaJeHus Ha
TPaHULIE «BO3/IYX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmeHuss ComHua u JlyHbl, 1Beta Te,
' ONTHYECKUE SABJIECHUS B atMochepe (1BeT HeOa, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anb(da-, OeTa-, raMmma-u3nydeHus. Peaknun anbda-u Oera-




pacmiaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbda-vactui. [nanerapuas Mmoens aToma

4.3 Cocras aromHoro sapa. 3oronsl

4.4 [Iepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXpaHEHUS 3apsJ0BOI0 U MaCCOBOTO YHCET
Qusuueckue Ae61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIN  (OH,

4.6 KOCMHUYECKHE JIy4d, pPAJUOAKTUBHOE W3JIYyYEHHE MPUPOAHBIX MHHEPAJIOB,
JeficTBUE paJlMOaKTHUBHBIX U3IYyYEHUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, HHIUBUIYAJIbHBIN JT03UMETpP, Kamepa

BunbcoHa, snepHast sHEpreTruka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






