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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3uMKe Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TPeOOBAHMM K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM YpPOBHE OCHOBHOW 00pa30BaTENbHOM NpPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 000, a takxe ¢ yuétoM (henepanbHON paboueil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Ousukay.

Copepxanue mporpaMMbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TI'pPaMOTHOCTH OOYyYaloOIIUXCS M OPraHu3alio U3y4eHHs
(Gu3MKU Ha JAESATeNbHOCTHOM oOcHOBe. B mporpamme mo Qu3uKe YYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mnpeamera B peanuzauuu TpedoBanuiik ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM U METAlpeJIMETHBIM PE3yJbTaTaM OOyUEHHUS, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX INPEIMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30oBaHusl.

[Iporpamma 1o ¢u3HKe yCTaHABIMUBAET paclpeiesieHne yueOHOro maTepuana
no rojiaM oOydeHus (1o Kjiaccam), IpejiaraeT MpUMEPHYIO MOCIIEI0BATEIHLHOCTD
U3y4YEeHHs] TEM, OCHOBAHHYIO Ha JIOTUKE DPAa3BUTUSA MPEIMETHOTO COAECp>KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00Yy4arOIIUXCS.

[Iporpamma mo ¢usuke pazpaboTaHa C IEIbI0 OKa3aHUS METOIUYECKON
MIOMOIIY YYUTENIO B CO3/IaHUH paboyelt MporpaMmbl 10 y4eOHOMY MpeIMETY.

®u3zrka SBISETCS CUCTEMOOOPA3YIOIINM JJII €CTECTBEHHOHAYYHBIX YUeOHBIX
PEIMETOB, TMOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOIIECCOB U
SBICHUN, W3y4aeMbIX XWUMHEH, Owuojorueil, actpoHomuei u Quznueckon
reorpadguedi, BHOCMUT BKJAJ B €CTECTBEHHOHAyYHYIO KapTHHY MHDa,
IpelocTaBiIsieT Haubosiee SCHbIE O0Opaslbl NPUMEHEHHS HAy4YHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJYyYeHUSI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa 13 TIIaBHBIX 3a71a4 (PU3UYECKOro 00pa3oBaHUs B CTPYKTYpe 001Iero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTepeca K HayKe y 00yJarouxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpEANOiaraeT OBJaJCHUE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e HAyYHO OOBSICHATH SBIICHUS,

e OILICHUBATh ¥ IOHUMATh OCOOEHHOCTH HaYYHOT'O UCCIIEOBAHMS;

e HHTEPIPETUPOBATH JAHHBIE U UCIIOJIH30BATh HAyUYHbIE
JI0Ka3aTeJIbCTBA JUIsl IOJyYEHHS BBIBOJOB.

Henn n3ydenus Gu3MKU HA YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUs
onpezenensl B Konuenmuu npenogaBanust yueOHoro npeamera «dusuka» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepannu, peanu3yronmx
OCHOBHBIE 00111e00pa30BaTEIbHbIE IPOrPAMMBI, YTBEPKIEHHON pelIEHUEM



Konnernn MunucrepctBa npocsenienust Poccuiickoirt denepanuu (mpoTokosa ot 3
nexadbps 2019 r. Ne TTIK4BH).

Ieaun n3zyyenus pusuku:

e TPHOOPETCHHE MHTEpPECa U CTPEMIICHUS O0YyJarOIMUXCs K HAYYHOMY
U3YYCHHIO TIPUPOIBI, PA3BUTHE UX UHTCIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYIHOM METO/IC MIO3HAHKS ¥ (POPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHUS K OKPY>KAIOIITUM SIBJICHUSIM;

e (opMHUpPOBaHHWE HAYYHOTO MUPOBO33PCHHSI KaK pe3ysIbTaTa U3YUCHUS
OCHOB CTPOCHHS MaTepuu U QYHIAMCHTAILHBIX 3aKOHOB (DPU3HKH;

o (opMHUpOBaHUE NMPEACTABICHUHN O POJU (GU3UKH IS Pa3BUTHUS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTH;

e pa3BUTHE TPEJCTABICHUH O  BO3MOXHBIX cdepax  Oymymiei
po(eCCHOHATBLHOM JIeATeILHOCTH, CBA3aHHOU ¢ (DU3UKOH, ITOJTOTOBKA K
JanbHEHIIEeMy 00YYCHHIO B 3TOM HAIpPaBJICHUH.

JlocTkeHnue 3THX Ielied TporpaMmbl MO (GU3MKE Ha YPOBHE OCHOBHOIO

o01rero 0opa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIETYIOIINX 3a4a4:

e TPHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

e TPHOOPETEHHE YMEHUN OMUCHIBATH U OOBSACHATh (PU3NUYECKUE SABICHUS C
UCIIOJIb30BAHUEM TOJyUYEHHBIX 3HAHUM;

e OCBOEHHE METOJIOB PEIIEHUs MPOCTEUIINX PACUETHBIX 3a/1a4 C
UCTIOJIb30BaHUEM (U3HUYECKHX MOJENE, TBOPYECKUX H
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUUN HAOIIOAATH MPUPOJIHBIC SIBICHUS U BBITIOIHATH OMBITHI,
nabopaTopHbie pabOTBl M  JKCHEPUMEHTAIbHBIE HUCCIENOBAHUA C
UCIIOJIb30BaHUEM U3MEPUTEITBHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMaNUEH (PUIUIECKOTO COAEPIKAHMUS,
BKJIFOYast ”HPOPMAIIHUIO O COBPEMEHHBIX JOCTKEHUAX (HDU3UKHU, aHATN3 U
KPUTHYECKOE OllEHUBaHNEe NHPOPMAIIHH;

e 3HAKOMCTBO CO cepaMu MpodheCCHOHATBLHON eI TEIIPHOCTH, CBI3aHHBIMU
¢ (u3ukol, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha wm3yuenne ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOILETO
oOpa3oBaHus oTBoanUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
kJiacce — 68 gacoB (2 gaca B Henenro), B 9 kimacce — 102 gaca (3 waca B Heneno).

[Ipennaraemsiii B mporpamMmme no (pu3uke nepeyeHb Ja0OpaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IaTENIbHBINA XapakTep, yUUTEIb JeJIaeT BbIOOp MPOBEACHUS



7a00paTOpHBIX pabOT M OMNBITOB C YYETOM WHIMBUIAYAIbHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, CIHUCKa HKCIEPUMEHTANbHBIX 3aJlaHdi, MpeJIaraéMbIX B paMKax
OCHOBHOTI'O FOCYJapCTBEHHOT0 3K3aMeHa Mo (PU3HUKe.



COAEPXAHUE OBYUYEHUA
7 KJIIACC

Pa3zjnen 1. ®u3uka u eé posib B MO3HAHUM OKPY:KAIOIIEro MUpa.

®dusuka — HayKa o npupoje. SBinenus npupoasl. DU3NUECKUE SIBICHUA:
MEXaHNYECKHUE, TETUIOBbBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznyeckue BeauunHbl. M3mepenue puznueckux BenuunH. Ouznyeckue
npubopsl. [Torpemuocts u3mepenuit. MexxayHapoiHasi cuicTeMa €IMHHIL.

Kak ¢u3uka u 1pyrue ecteCTBEHHbIE HAYKHU U3Y4aloT IPUPOAY.
EcTecTBeHHOHAYUYHBIM METO/] TO3HAHUS: HAOIIOEeHUE, TOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJIBUYKEHUE THIOTE3, SKCIIEPUMEHT IO NMPOBEPKE TUIOTE3, 00BICHEHUE
Habo1aeMoro aBieHus. Onucanue GU3NYECKUX IBICHUM ¢ TOMOIIBIO MOCIIEH.

Jemoncmpayuu.

1. MexaHHUuY€eCKHUE, TEMIOBBIE, IEKTPUUECKHE, MATHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpuOOpkI U MPOLEypa MPSIMBIX U3MEPEHUN aHATOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHBI JEISHUS IKAJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue paccTosiHUM.
3. U3mepenne 06bE€Ma KUIKOCTH U TBEPIOTO Tela.
4. OmpeneneHue pa3MepoB MAJIbIX TEJ.
5. M3mepeHue TeMIiepaTypsl [pU MOMOIIH )KUJAKOCTHOTO TEPMOMETPA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue mccienoBaHus 0 IPOBEPKE TUIIOTE3BI: JAIBHOCTH MOJIETA
HIapuKa, MymeHHOro TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA
IycKa.

Pa3nen 2. [lepBoHayanbHble CBeIeHUS 0 CTPOEHUM BellleCcTBA.

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mepsl. ONBITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBrmkeHue yacTull BemecTsa. CBsA3b CKOPOCTU ABUKEHUS YACTHI] C
TeMIiepatypoil. bpoyHosckoe npmkenue, nuddysus. BzaumoaelicTBre gacTHil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BELIECTBA: CTPOCHME Ia30B, KUAKOCTEN U TBEPABIX
(KpuCTAIIIMYECKUX) Te. B3anMOCBs3b MEK/ly CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U X aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenunie OpOyHOBCKOIO JIBUXKEHUSI.



2. Habmonenue nuddysuu.
3. HaOmronenue siBneHu, 00BACHAIONIUXCS TPUTKEHUEM WU
OTTAJIKUBAHMEM YACTHI] BEIIIECTBA.

Jlabopamophuie padbomout u onvimot.

1. OrleHKa quaMeTpa aToMa METOJIOM PSIAOB (C UCTIOIB30BaHUEM

dotorpaduii).
2. OnbITHl IO HAOJIOICHUIO TETIOBOT'O PACIIMPEHHUSI Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHUJT MOJICKYJISIPHOTO MPUTSIHKEHUS.
Pa3nen 3. /IBu:keHune U B3auMoOielicTBHE TeJl.
Mexannueckoe JIBI>KeHUE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeaHsisi CKOPOCTh TPU HEPABHOMEPHOM JBHXKeHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
SBnenue nnepuu. 3aKoH HepIMU. B3anMoelicTBie Tes Kak MpuIruHa
M3MEHEHHUS CKOPOCTH JIBIKEHUS Tesl. Macca kak Mepa HHEPTHOCTH Tea.
[TnoTHOCTH BeniecTBa. CBSI3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYJT B €IMHUIIE
o0béMa BelecTna.
Cwuta Kak XapaKTepUCTHKA B3auMOJIeHcTBUA Tell. Cuiia yrpyrocTy U 3aKOH
I'yka. I3mepenue cuibl ¢ MOMOIIBI0 TMHAMOMETpa. SBICHUE TATOTCHUS U CUjia
TsokecTd. Cuita TSDKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAIIPABJIEHHBIX 10 OJTHOM NpsiMoi. PaBHoaeicTByromas cui. Cuna TpeHus.
TpeHue CKoIbXKEHUs U TPEHUE MOKOsI. TpeHre B IpUpPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXxaHUYECKOTO ABMKECHHUS Tela.
2. M3MepeHne CKOpOCTH NMPSIMOIIUHEWNHOTO IBUYKCHUS.
3. HabGmronenwue siBieHHs] HHEPIIUU.
4. HaOnroneHve U3MEHEHHSI CKOPOCTH MPU B3aUMOJICHCTBHUH TEJL.
5. CpaBHeHHE MacC [0 B3aUMOJAECHCTBUIO TE.
6. Clio)eHue CuJjl, HAIIPaBJICHHBIX MO0 OJTHOW MPSIMOM.
Jlabopamophuie pabomout u onvimot.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOTO JBHKEHHUS (ILIapuKa B )KUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWMIISI M TaK Jajiee).

2. OmnpeneneHne CpeIHEN CKOPOCTU CKOJIbKEHHS OpyCKa WK IapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue WIOTHOCTU TBEPOTO TeNa.

4. OTBITHI, TEMOHCTPHUPYIONTUE 3aBUCUMOCTD pacTshKeHUs (Jaedopmarnn)
NPY>KUHBI OT IPUIOKEHHOU CHIIBI.

5. OnbITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbXKEHUS OT
Beca TeJla U XapakTepa CONMPHUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3os.



Hasnenue. CnocoObl yMEHBIICHHS U YBEIUUYECHU 1aBlieHud. [laBieHue rasa.
3aBUCHUMOCTD JIaBJICHUS Ta3a oT 00bEéMa, TemmnepaTtypsl. [lepenada napinenus
TBEPABIMU TEIAMH, )KUAKOCTIMU U razamu. 3akoH [lackans. [lneBMaTuueckue

MaIlliHEI. 3aBUCUMOCTD JaBJICHUA XXUIKOCTH OT I‘J'Iy6I/IHbI. FI/I,Z[pOCTaTI/I‘-IeCKI/Iﬁ

napanokc. Coobmiaromuecs cocyabl. ['uapaBinuecKkue MEXaHU3MBbI.

AtMmocdepa 3emnu u atMmocpepHoe AaBieHue. [[puanHbl cylecTBOBaHUS
Bo3ayuiHOM 060mo0uku 3emiau. OneiT Toppuuemu. M3mepenue armocpepHOro
JaBJieHUs. 3aBUCUMOCTb aTMOC(HEPHOTO JIaBJI€HUS OT BBICOTHI HAJl YDOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOC(HEepPHOro 1aBJICHUS.

JleficTBUE )KMJIKOCTH U T'a3a Ha MOTPYyKEHHOE B HUX TeJ0. BrlTankuparomnas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIEPATYPBI.

Ilepenaya naBieHUst ) KUAKOCTBIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppasnnueckuii mpecc.

[IposiBneHue neicTBUs aTMOC(HEPHOTO JTaBICHUS.

3aBUCUMOCTbH BBITAJTKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTh
T€JIa U IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIbI BECY BBITCCHEHHOM KUJIKOCTH.
VYcoBue miaBaHus Teil: IJIABAHUE WIN NIOTPYKEHUE TN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IUIOTHOCTEM TEJIa U JKUIAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bhEMa MOTpyKEHHOHN B
JKHUJIKOCTh YacTH Telia.

OrnpenesieHue BHITAIKUBAIOIICH CUIIBI, ICUCTBYIOIIEH HA TEJIO,
MOTPYKEHHOE B KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEW CUIIbI, JEUCTBYIOIIECH HA TEIO
B ’KUJKOCTH, OT MaccChl Tela.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITATKUBAIOIIEH CUJIBI,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHOM B
’KMJIKOCTh YaCTH TeJia M OT IJIOTHOCTHU KUIKOCTH.

KonctpynpoBanue apeomerpa uid KOHCTPYHUPOBAHUE JIOJKU U
OIPEAEIIEHUE €€ TPYy30HOABbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. JHEPIHS.
Mexanndeckast pabota. MoOITHOCTS.
[IpocThie MEXaHU3MBI: pbIUar, 0J0K, HAKJIIOHHAs MIOCKOCTb. [IpaBuio

paBHOBecus pbiuara. [IpumeHneHnue npaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe npaBuiio» Mexanuku. KIIJ[ mpocTeix Mexannsmos. [IpocTeie
MEXaHU3MbI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunetnueckas 1 NOTEHIMAIbHAs JHEPT UL
IIpeBpamieHne 0qHOTO BU1a MEXaHUYECKON YHEPTUM B IPYTrOM. 3aKOH COXPaHEHUS
DHEPIUH B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTBIX MEXAHU3MOB.

Jlabopamophuie pabomout u onvimeot.

1. Omnpenenenue pabOThI CUJIbI TPEHUSI IPU PABHOMEPHOM JIBHXKCHHUH TeJa

110 TOPU3OHTAIILHON NTOBEPXHOCTH.
2. Hccnenosanue ycia0BUM paBHOBECHS pblyara.
3. M3mepenune KIIJI HakIOHHOM MIOCKOCTH.

4. I/I3yquI/I€ 3dKOHAa COXPaHCHUA MEXaHUYCCKOM OHCPTHUU.
8 KJIACC

Pa3nen 6. TensioBble siBJIeHUSI.

OCHOBHBIE TTOJI0KEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Macca 1 pa3Mepbl aTOMOB U MOJIEKYJI. ONBITHI, MOATBEPAKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOWU TEOPUH.

Mopenu TBEPAOTO, )KUJIKOTO ¥ Ta3000pa3HOT0 COCTOSIHHM BEIIECTBA.
Kpucrannunueckue u amopdusie tena. O0bICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPIBIX TEJl HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.
CmaunBaHue U KallWUISPHBIC sIBJICHUS. TemIoBOe paclIMpeHre U CKaTHUe.

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TETNIOBOTO JBH)KEHUS
gactuil. Buyrpennss sneprusi. CriocoObl H3MEHEHUSI BHYTPEHHEH SHEPTUU
TEeIJIonepeiadya U coBepieHne padboTel. Busl Temionepeayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KonngecTBo TemtoTel. Y aeapHas TEIUIOEMKOCTD BEIleCcTBA. Termiooo0MeH 1
TEIUIOBOE PaBHOBECHE. Y paBHEHHE TEIUIOBOTO Oananca. [InaBienue u
OTBEpPAECBAHNUE KPUCTALINYECKUX BELIECTB. Y A€IbHAsI TEIIOTA IIJIABJICHUS.
[Tapoobpa3zoBanue u kouaeHcanus. cnapenue. Kunenue. Y nenpHas TemioTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypPhl KATIEHUS OT aTMOC(EpHOTO
JABJICHUSL.

BnaxHocTb Bo3myxa.

DHeprus TOIUIUBA. Y IeibHas TEIJIOTa CTOPAHUS.

[TpunaTIMTEL paboTh! TermmoBsix aBurareneit K11/ TemioBoro asurarerns.
TermnoBble IBUTATENIH U 3aI[UTA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUU B TEILUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOIO JIBUXKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmronenue siBjeHui cMauyrMBaHuUs U KAaWUISPHBIX SIBICHUU.
HaGmroneHnue TemioBoro pacivpeHust Tell.

N3menenue napiieHus ra3a npu U3MEHEHUU 00bEMa U HAarpeBaHUU WU
OXJIaXKJICHHU.

[IpaBuna usmMepeHus: TeMnepaTypsbl.

Buabr Teruionepenaum.

OxJnakieHue Npy COBEPIIEHUU PAOOTHI.

HarpeBanue npu coBepiiieHnu padOThl BHEIITHUMU CHUJIAMU.
CpaBHeHME TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.
Habaronenue kureHus.

HaGmtonenne moctosiHCTBA TEMIIEpaTypPhl MPH TIJIaBICHUU.
Mojenu TEeNI0BbIX ABUTATEICH.

Jlabopamopnuie pabomout u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOTIOJICHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTCH U
TBEPABIX TEI.

Ornpenenenue qaBieHUs BO3AyXa B 0ajIOHe MITIPHUIIA.

OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro
00bEMa U HArpeBaHUS WIN OXJIAXKICHUS.

[TpoBepka runoTe3pl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEpATYPHI.

HaGmronenne n3MeHeHUs! BHYTPEHHEH SHEPTUH Tella B pe3yJibTaTe
TEIJIOTIepeIauu U pabOThl BHEITHUX CHIIL.

HccnenoBanue siBJIEHUS TEINIOOOMEHA IIPH CMEIITMBAHUH XOJIOTHON 1
ropsiueu BOJIBL.

OrnpeneneHne KoJUYeCTBA TEIUIOTHI, TOJIYY€HHOTO BOJIOU MpHU
TEIJIO0OMEHE C HAarPEeThIM METAITHYCCKUM ITUTUHIPOM.

Ornpenenenue yaeabHON TEIIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca HCrapeHus.

OrnpenesneHne OTHOCUTEIBHOM BIaKHOCTU BO3/yXa.

OrnpeneneHue yieIbHON TEIIOTHI TIaBJICHUS JbA.

Pa3znen 7. DiekTpryeckre 1 MATHUTHBIE SIBJICHUS.

Onektpu3zanus Tei. JIBa posia anexkTpuiyeckux 3apsaoB. BzanmoneiictBue
3apsKeHHBIX Tell. 3aKoH KynoHa (3aBUCUMOCTb CUJTbI B3aUMOICHCTBHUS
3apsKEHHBIX TEJT OT BEJIMUMHBI 3aPsII0B U PACCTOSHUS MEK]TY TEJIaMu ).

Dnekrpruueckoe none. Hanpssk€HHOCTD 3iekTpuyeckoro nois. [Ipuanun
CYNEepHO3ULUHU PIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snektpruueckux 3apsaoB. DIEeMEHTAPHBIN STCKTPUUECKUN 3aps/Il.
Crpoenne aroma. [TpoBOAHUKY U TUNEKTPUKU. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

DIIEKTPUUYECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOTO TOKA.
Nctounuku nocTostHHOTO ToKa. JefcTBUS AIEKTPUYECKOro TOKa (TETIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUYECKUM TOK B KHUIKOCTAX U ra3ax.

Onekrtpuueckas nenb. Cuna Toka. DNEKTPUUECKOE HANPSHKEHUE.
ComnpoTuBneHre NPOBOJAHUKA. Y I€JIbHOE CONPOTUBIICHHE BellecTBa. 3akoH OMa
18 ydactka nenu. [locaegoBaTenbHOE U apaieIbHOE COEJUHEHNE
POBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTpUUECKOro Toka. 3akoH Jxoyns—JIeHua.
DNeKTpUUECKUe IENH U MOTPEOUTENH dIEKTpUIeCKO sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE MarHUTHL. B3auMoelicTBUE MOCTOSIHHBIX MarHUTOB.
MaruuTtHoe nosie. MarauTHoe noJjie 3eMJIU U €ro 3Ha4eHue JUIs KU3HU Ha 3eMIIe.
OmneiT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO ToKa. [I[puMmeneHune
AJIEKTPOMArHUTOB B TEXHUKE. J[eHiCTBME MAarHUTHOTO MOJIs HA MPOBOJAHUK C TOKOM.
DNeKTpOoBUraTesb MOCTOSHHOIO TOKa. MCMoap30BaHuE AIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABieHre daeKTpoMaruHuTHOW uHAyKuuu. [IpaBuo Jlenna.
OnexrporenepaTop. CriocoObl MOTyUYeHUS dJIEKTPUUECKON IHEPTUU.
DJEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa posia PIEKTPpUYECKUX 3apsi 0B U B3aUMOJICICTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE 3JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYyKIIHS.
3aKOH COXpaHEHHUs JIEKTPUUECKUX 3aPSAI0B.
[IpOBOIHHMKH U TUDIIEKTPUKHU.
MoaenupoBaHue CUIOBBIX JUHUAN 3JIEKTPUUECKOTO MOJIA.
HcTouHrky NOCTOSIHHOTO TOKA.
JIeCTBYS SJIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KUIKOCTH.

. ['a30Bb111 pa3psn.

. I3MepeHue CHITbl TOKa aMIIepMETPOM.

LW X N Gk~ wWwDN e

I
w N = O

. I3mepenune 3neKTpuiecKoro HarpsHKEHUST BOJIbTMETPOM.
. PeocTtaTt u MarasuH CONpOTHUBIICHUN.
. BzanmoencTBie NOCTOSIHHBIX MAarHUTOB.

[T Y
o U b~

. MOI[GJ'H/IpOBaHI/Ie HCBO3MOXHOCTH pa3ACIICHUA IIOJIOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX T1OJIEW IOCTOSHHBIX MATHUTOB.
OmneIiT Opcrena.

MarauTtHoe 1ojie ToKa. DIEKTPOMAarHuT.

JlercTBME MarHuTHOTO MOJISL HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

Omnerter @apajes.

3aBUCUMOCTbH HAIPaBJICHUA UHAYKIIMOHHOTO TOKA OT YCIOBUM €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEepaToOp MNOCTOSHHOTO TOKA.

Jlabopamopnuie pabomout u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OMBITHI 110 HAOTIOJEHUIO JICKTPU3AMH TeJI MHAYKIIUEH U TIPU
CONIPUKOCHOBEHUH.

UccnenoBanue AeHCTBUS 3JIEKTPUYECKOTO MOJISl HA MPOBOJHUKHU U
JADJICKTPUKHU.

Co6opka u poBepKa padOThI IJIECKTPUUECKOU IIENTH TOCTOSTHHOTO TOKA.
N3Mmepenue u peryJmpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryaupoBaHue HAPSIAKEHHUS.

NccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UAYILIETO Yepe3 pe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUSI HA PE3UCTOPE.

OnBITHL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUYECKOTO
CONPOTHUBIICHUS TPOBOJIHUKA OT €T0 JJIMHBI, IIJI0IIA/IH TONIEPEYHOTO
CEYEHUs U MaTepHana.

[IpoBepka mpaBuia CII0KEHUS HANPSIKEHU N IPH MOCJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka npaBuiia sl CUJIbI TOKA MPU NAPaIEIbHOM COEIMHEHUH
PE3UCTOPOB.

Omnpenenenue pabOThI ANMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
Ornpenenenue MOITHOCTH 3JIEKTPUUECKOr0 TOKA, BBIAECISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Y€PE3 JAMIIOUKY, OT
HaIpsKEHUsS Ha HE.

Onpenenenue KIIJI narpesarens.

HccnenoBanre MarHuTHOrO B3aUMOJICVCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOro NoJisi HOCTOSIHHBIX MATHUTOB ITPU UX
00BEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI B3aUMOIEUCTBUS
KaTyIIKHA C TOKOM M MardHuTa OT CWIbI TOKA U HAIIPaBJICHUS TOKA B
KaTyILKe.

18. MI3yueHue neicTBUSA MarHUTHOIO M0JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHue paboThl 31€KTPOABUTaTENsl.

20. M3mepenne KIIJI 351eKTpOABUTraTeIbHON YCTaHOBKH.

21. ONBITHI IO UCCIEAOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW MHIYKIIHH:
YICCIIEI0BaHNE U3MEHEHNUM 3HAUYCHUS Y HAIIPABJICHUS UHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe nBmxkeHue. MartepuanbHas Touka. Cuctema oTcuéra.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO ABUKEHHUA. PaBHOMEpHOE NMPAMOJIMHEHHOE
nerxenue. HepaBHoMepHoe npsiMoiinHetHOe JBkeHre. CpeiHssl 1 MTHOBEHHAs!
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

Yckopenue. PaBHoyckopeHHOE MpsiMosinHEHOe ABMkeHne. CBoOoaHOE
najgenue. Onbithl ["anumnes.

PaBHOMepHOE NIBIKEHUE IO OKpYKHOCTHU. [lepro u yactoTa oOpaieHus.
JIuneliHas 1 yriioBasi CKOpocTH. LIeHTpOCTpEMHUTENIBHOE YCKOPEHHE.

[Tepseoiii 3akoH HetoToHa. Bropoit 3akon Hetotona. Tpetuit 3akoH HeroToHa.
[TpuHUIK CYTIEPIIO3ULINHU CHUII.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHUS CKOJIbKEHHUS, CHIIA
TPEHUS MOKOS, IPYTUE BUAbI TPEHHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
nageHusd. JBmxenue manet Bokpyr Connua. [lepBast kocMuueckasi CKOpOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue maTepuanbHON TOUkH. AOCOIIOTHO TBEPIOE Telo. PaBHOBecue
TBEPJIOTO TeNa C 3aKPEIIEHHON OChI0 BpalieHus. MoMeHT cuisbl. LIeHTp TsxecTH.

Nmnynec Tena. I3Menenue nuMiynbsca. IMIynbc cuibl. 3aKOH COXPaHEHUS
nMIyJibca. PeakTuBHOE NBMKEHUE.

Mexanndeckasi paboTta 1 MOITHOCTh. PaboTa cuit TssKecTH, ypyrocTH,
tperusi. CBa3b d3HEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS Tea, MOJHATOTO HaJI
MMOBEPXHOCTHIO 3eMJId. [loTeHManbpHas sHeprus c:xxatou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUSI MEXaHUUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenne MexaHMYECKOro JIBHXKEHUS TeJIa OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHME MTyTEW U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ Teya
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

HN3mepeHnne CKOpOCTU U YCKOPEHUS IPSAMOJIMHENHOTO JBUKEHUS.
HccnenoBanue npru3HaKkOB paBHOYCKOPEHHOT'O JBUKEHHUS.

HaGmonenue nBrkeHus Tea Mo OKPYKHOCTH.

HaGmronenne MexaHM4eCKUX SIBIICHUM, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUHU
OTHOCUTENBHO KaOMHETa (PUUKHU.

3aBUCUMOCTb YCKOPEHHUS T€a OT MACChl TeJIa U IEUCTBYIOIIEH HA HETO
CUJIBI.

HaGmronenne paBeHCTBa CUJT TTPU B3aUMOICUCTBUU TEI.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHUM.

[Iepenaua nmrysnbca npyu B3aMMOJAEHUCTBUM TEIL.

[IpeobpazoBanus JHEPTUU MIPU B3aUMOACHCTBHUH TEJL.

CoxpaHeHue UMIyJibca MPU HEYIIPYTOM B3aWMOICHCTBUM.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUMU.
HaGmtoneHne peakTHBHOTO JIBHYKCHUS.

CoxpaHeHrne MeXaHUUeCKOW SHEPTUU MPU CBOOOTHOM Ia/ICHUH.
CoxpaHeHue MEXaHMYECKOM IHEPTUU NIPU JBMXKEHUHU TeJIa MO IEUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomout u onvimot.

1.

KoncTtpyupoBanue TpakTa Jijisi pa3roHa U JaJbHEUIIIero paBHOMEPHOTO
JBIDKCHUS IIIAPUKA WU TEICHKKHU.

OmnpeneneHue cpeHet CKOPOCTH CKOJIBKECHUS OpyCKa WIIH JIBHKCHUS
IIapyKa 1Mo HAaKJIOHHOH TIJIOCKOCTH.

OmnpeneneHue yCKOpPEeHUs Tena MpU PaBHOYCKOPEHHOM JIBH)KCHUH 110
HAKJIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

IIpoBepka rurmoTessl: €Ciii MPpU PaBHOYCKOPEHHOM JIBHKEHUU 0e3
HaYaJIbHOM CKOPOCTH ITYTH OTHOCSITCS KaK P HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIHNE MMPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccenenoBanue 3aBUCUIMOCTH CHITBI TPEHUS CKOJIBKESHHS OT CHJIBI
HOPMAaJIPHOTO JaBJICHUS.

Omnpenencaue ko3 PUIMEHTA TPESHUS CKOJIBKCHHS.

Onpenenenue )XECTKOCTU MPYKUHBI.

OmnpeneneHue padOTHI CHUIIBI TPEHUS ITPH PABHOMEPHOM JIBHIKCHHUH TeJla
10 TOPU3OHTAIILHON ITOBEPXHOCTH.



10. Onpenenienre paboThl CUJIBI YIPYTOCTH P MOABEME TPy3a C
MCIIOJIb30BAaHUEM HEMOJBH>KHOTO U MOJIBHYKHOTO OJIOKOB.

11. I3ydeHue 3aKOHAa COXpAHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue Koj1e0aHUsI M BOJIHBI.

KonebarensHoe nBuxenue. OCHOBHBIC XapaKTEPUCTUKHU KOJICOaHUMN: IeprOI,
4acToTa, aMIuIuTyAa. MaremaTndecKkuii U Ipy>KUHHbIA MasTHUKU. [IpeBpamienue
SHEPrUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxatomue konebanus. Boinyxiennble koneOanus. Pezonanc.
Mexannueckue BoHbl. CBOMCTBA MEXaHUYECKHUX BOJIH. [IpogonbHbIE U
NONEPEYHbIE BOJHBI. JJIMHA BOJIHBI U CKOPOCTh €€ pacpOCTPaHEHHUS.
MexaHn4yecKue BOJHBI B TBEPJIOM TEJE, CEHCMUUYECKUE BOTHBI.

3Byk. ['poMKOCTb 3ByKa U BbicOTa ToHA. OTpakeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue konebaHuit T Mo ASHCTBUEM CUIIBI TSKECTH U CUJIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenrie BIHY ICHHBIX KOJIEOAaHUHN U pe30HaHCa.
PacripocTpanenne npo0JIbHBIX U ITONIEPEYHBIX BOJIH (HA MOJIEIIN).
Habmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTBHI.
AKyCcTUYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHue 4acTOTHI U EpUOIA KOJIeOaHUH MaTEMaTUYECKOTO
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MasiTHUKA.
2. Ompezenenne 4acTOThI U IEpHO/ia KOIeOaHUii IPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Meproa KojieOaHUM MOBEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU NIEpHUOIa KOJIeOAaHUN PYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBHCHUMOCTH MEepHOJIa KoieOaHuii rpy3a, MOIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OMBITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD TIEPHO/Ia KOJIeOaHHIA
NPY>KUHHOTO MAsTHUKA OT MAacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3MepeHne yCcKOpeHUs: CBOOOHOTO MaeHUsI.
Pa3nen 10. DjeKTpoMarHuTHOE 10JIe M 3JIEKTPOMATHHUTHbIE BOJIHBI.
DIEKTPOMArHUTHOE MOJe. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [1Ikana sjekTpoMarHuTHBIX BOJIH. Mcnonb30BaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3U.



DIleKTpoMaruuTHas npupoja csera. CkopocTth cBeTa. BomHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomout u onvimeut.

1. I3yuenue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBI0 MOOUIBEHOTO

TenedoHa.

Pa3nen 11. CBeToBBI€ SIBJIEHUS.

JlyueBasa mozens cBeta. Mictounuku csera. IIpsamoinnHeniHnoe
pacnpoctpanenue cseta. 3arMenust Connua u JIlynsl. Otpaxkenue ceta. [lnmockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3aKOH npesoMiieHus cBeTa. [loaHoe BHyTpeHHee
OTpakeHue cBeTa. Vcronb30BaHUE TOJTHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBO/IAX.

Jlunza. Xon nydeii B tuH3e. OnTrdeckas cuctema (oroarnrapara,
MHUKPOCKOIIA U TeJIECKOMa. ['1a3 kak onTuyeckas cucrema. biim3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiThl HetoToHa. CroskeHue
CIIEKTPaJIbHBIX IBETOB. /ucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHOE PacIIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenue n3oOpaxeHHi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon Jtydeit B coOuparorieit JuH3e.

XoJ JIydeu B pacCEUBAIOLIECH JIMH3E.

[Tony4yenue n3o0paxeHU C MOMOIIBIO JIMH3.

[Tpunaun neiictBust GoToamnmnapaTa, MUKPOCKOIIA U TEIECKOTIA.

10. Monens riasa.
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11. Pa3noxxenue 6e1oro cBeTa B CIIEKTD.

12. [Tonydenne 6emoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophuie pabomot u onvimeot.

1. HccnenoBaHue 3aBUCUMOCTH yTjia OTPAXKEHUsSI CBETOBOIO Jyda OT yrja
MaJICHUSI.

2. M3ydeHue xapaKTepHUCTUK M300paKEHUS MPEIMETa B INIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO Jiy4a OT yrja
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. TlonyuyeHue n300pa>keHUi C MTOMOIIBIO COOMpPAIOIIEH JTUH3BI.
Omnpenenenue HOKYCHOTO PACCTOSIHUS U ONITHYECKOMN CUIIBI cOOMparoien
JUH3BL.

6. OMBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCHIPUSITUIO IIBETA MTPEMETOB MPU UX HAOIIIOJACHUU Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbBIE SIBJIEHUS.

Omneitel Pezepdopna u mnanetapuas moaenb aroma. Mojnens atoma bopa.
Ncnyckanue u norsonieHue ceeta atroMoM. KBaHThI. JIuHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- 1 ramma-usnydeHusi. CTpoeHrne aToOMHOTO
snapa. Hyknonnas monens aromHoro sjapa. M3oromnsl. PagunoakTuBHbIE
npeBpaiieHus. [lepuos monypacmnaga aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MACCOBOT'O YUCET.
DHeprus CBsI3U aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU. Peakiuu cuHuTesa u
nenenus anep. Ucrounnku 3Hepruu CoJiHIla U 3BE3I.

Anepnas sHepretuka. JeHCTBUS paTuOaKTUBHBIX U3TyYEHUM HA KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3My4YEHUS U TOTJIOMICHUSI.

2. CrnekTpbl pa3auyHbIX ra30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabota cuérunka HOHU3UPYIOIINX U3TYUECHHM.

6. Peructpanus uznydeHus: NpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U JIMHEHYATHIX CIEKTPOB U3TyUCHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI [0 TOPMOZHOMY

nyTH (1o pororpadusm).

3. W3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOYJIb.

[ToBTOpUTETHEHO-0000MIIAONNI MOTYJIb TIPEAHA3HAYEH JIJIS1 CHCTEMATH3AI[UU
1 00001IIeHHSI IPEIMETHOTO COJIEPYKAHMSI M OTBITA JIEATEILHOCTH,
MPUOOPETEHHOTO MPU U3YUCHUH BCETO Kypca (QU3HUKH, a TAKXKE IS TOATOTOBKH K
OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMEHY 0 (PU3UKE JIs1 00yJIarOIIIXCs,
BBIOPABIIINX 3TOT yUEOHBIN MpPEMET.

[Ipu n3yueHnu JaHHOTO MOJYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIICYMBACTCS JOCTHIKEHUE MTPEIAMETHBIX H
METanpeIMETHBIX IIIAaHUPYEMBIX PE3YJIbTATOB 00yUeHUs, (hOpMUpYyeETCs
€CTECTBEHHOHAYUYHasl TPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB UCCIICIOBAHUS



SIBJICHUY MPUPOJIbI U TEXHUKH, OBJIAJICHHE YMEHUSIMU OOBSICHATD (PU3UUECKue
SIBJICHUS, IPUMEHSS MMOJIyYCHHbIE 3HaHUs, pEIIaTh 3a1a4d, B TOM YHCJIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJbHBIE.

[IpyuHIMTIHANBHO AEATEIBHOCTHBIM XapaKTep JaHHOIO pa3ziena Peaanu3yeTcs
3a C4€T TOTrO, YTO OOYHYAIOUIHECS BBITIOIHSIOT 3a/1aHusl, B KOTOPBIX UM
[peIaraeTes:

Ha OCHOBE MOJYYEHHBIX 3HAHUU PACIO3HABATh U HAYYHO OOBSICHATH
dbu3nUecKue sIBJICHUS B OKPYKAIOIIEeH MPUPOE U MOBCETHEBHOMN KU3HH;

UCII0JIb30BaTh HAYUYHbIE METObI UCCIICIOBAHUS (DU3NYECKUX SBJIICHUH, B TOM
YHUCJIE JJISl POBEPKU TUIIOTE3 U TTOJYUYEHUSI TEOPETUUECKUX BBIBOJOB;

O0OBSICHSITh HaYYHBIE OCHOBBI HanbOOJIee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, MPAKTUYECKOTO UCIIOJIb30BAHNS PA3JIMYHBIX HCTOUHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPTUM.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3nKu Ha ypOBHE OCHOBHOI'O O0IIEro oOpa3oBaHus HAIIPaBIEHO

Ha JOCTIKEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
PE3yJIbTATOB.

B pe3ynbrare usydenus (GU3MKM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

y oOy4atomerocst 6yayT chOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThI B
JacTH:

1) maTpHOTHYECKOT0 BOCIIUTAHMS ;

- IPOSIBJICHUE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nUecKol HAyKH;

- ICHHOCTHOE OTHOIIICHHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(DUZUKOB;

2) rpaKAaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

- TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYKJEHUU OOIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM ITPUMECHEHUEM JOCTHKCHUHN
buzuky;

- OCO3HAHHUE BAXXHOCTH MOPAIbHO-ITUYECKUX MTPUHIIUIIOB B ICSITEIHHOCTH
YYEHOT0;

3) 3cTeTH4€eCKOro BOCIIUTAHUS

- BOCIIPUSITHE SCTETUYECKUX Ka4eCTB (PU3MUECKON HAYKU: €€ TAPMOHUYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMSI:

- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA
MTO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHH, BAXXHEHIIIEH COCTABIISAIOIICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOU JII0003HATETLHOCTH, UHTEPECA K UCCIIEIOBATEIILCKOM
NEeATENbHOCTH;

5) popmupoBanus KyJabTypbl 310POBbSI H YMOIIMOHAJIBLHOI0
0J1aronoJy4us:

- OCO3HAHUE IIEHHOCTH 0€301acHOT0 00pasa KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH TIPABUII O€30MMaCHOTO MOBEICHUS Ha
TPaHCIIOPTE, HA IOPOTax, C IEKTPUUECKUM U TEILUIOBBIM 000PYIOBaHUEM B
JIOMAITHUX YCIIOBUSAX;

- chopMupOBaHHOCTH HaBBIKA pedieKCHH, MPU3HAHUE CBOETO MpaBa Ha
OMMOKY ¥ TAKOTO )K€ MpaBa y APYroro 4eJIOBeKa;

6) TPyZ10BOr0 BOCTIMTAHUSA:

- aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a7a4 (B pAMKaxX CEMbH,
00pa3zoBaTeIbHON OpraHu3alyu, ropoaa, Kpas) TEXHOJIOTHYECKON 1



COLIMAJIbHOM HANpPaBJIEHHOCTH, TPEOYIOMIMX B TOM YUCIE U (PU3UUECKUX
3HAHUM,

e - MHTEpEC K NPAKTUUECKOMY U3yUEHUIO MPOPECcCuil, CBA3aHHBIX C (PU3UKOH;

e 7)3K0JIOTHYECKOT0 BOCITUTAHUS:

e - OpUEHTAIIUS Ha MPUMEHEHHUE (PU3NYECKUX 3HAHUU JUIsl pelIeHUs 3aa4 B
00J1aCTH OKpYKaloue cpeibl, MIIaHUPOBAHUS MTOCTYIKOB M OLEHKH UX
BO3MOKHBIX TIOCJIEJCTBUMN ISl OKpYKaroUIed Cpeibl;

e - OCO3HaHHUE INI0OATBHOIO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U yTeH UX
pelIeHus;

o 8) amanTanuy K H3MEHSIOIUMCS YCJIOBHSIM COIUATIBHOIM M PUPOTHOT
cpeabl:

e - IOTPEOHOCTH BO B3aMMOJIEUCTBUU MPHU BHIMIOJIHEHUU UCCIIEAOBAHUMN U
IPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM
APYTHuX,

e - MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO
JeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM UKcie GOPMYITHPOBATDH
UJIeH, MOHATHUS, TUIOTE3bl 0 PU3MUECKUX 00BEKTaX U SBIICHUAX;

e - OCO3HaHUE Je(ULIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e - IJTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PU3HUECKHUX
3HAHUM;

e - CTpEMJICHUE aHAIU3UPOBATH U BBISABJISATH B3aMMOCBSI3U MIPUPOJIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NYECKUX 3HAHUN;

e - OIICHKA CBOUX JICUCTBUI C YYETOM BIMSHHUS HA OKPYKAOUIYIO CpENy,
BO3MOKHBIX TJI00ATBHBIX MTOCIIEICTBHIA.

METAINPEMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBoeHus nporpamMmsl o (pu3uKe Ha ypOBHE OCHOBHOTO
oO1mrero oopazoBanus y oOydaromerocsi 0yyT copMupoBaHbl MeTanpeIMeTHbIE
pe3yJIbTaThl, BKIIOUYAIOIINE TT03HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC IEHCTBUA,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YI€OHbBIE JEHCTBUS, PETYIATUBHBIC
YHUBEpCATbHBIC YUCOHBIE TCHCTBUS.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

Ba3oBble JJornuyecKkue AeicTBHUA:
e BBISBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(s1BIEHUI);



YCTaHABJIMBAThH CYUIECTBEHHBIN MpPU3HAK KiIaccU(UKAIIMU, OCHOBAHUS IJIs
000011I€eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTUBOPEUHUS B pacCCMaTPUBAEMbIX (DaKTax,
TaHHBIX U HAOTIOACHUSX, OTHOCSIINXCS K (PU3UUYECKUM SIBJICHHSIM;
BBISIBIIATH TPUYNHHO-CJICICTBEHHBIC CBSI3U MPU U3YYCHUU PU3NUECKUX
SIBIICHUI U TIPOIIECCOB, J€NIaTh BHIBOJBI C UCIOIB30BAHUEM IS TyKTUBHBIX
Y MHIyKTUBHBIX YMO3aKIIOUCHUH, BEIABUTATh THIIOTE3bI O B3aUMOCBSI3AX
bU3UYECKUX BEIUYNH;

CaMOCTOSITEIILHO BBIOMpATh CIOCO0 pelieHust yueOHou punyeckoi
3a/1auu (CpaBHEHHME HECKOJbKUX BApUAHTOB PEIICHMs], BBIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YYETOM CaMOCTOSITENBHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciieg0BaTEeIbCKUE JEHCTBUS .

UCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTABICHHOMY TUIAHY OTIBIT, HECIIOXKHBIH
(bu3MUeCKHil SKCIEPUMEHT, HEOO0JIbIIIOE UCCIeI0BaHNE (DU3UUECKOTO
SBJICHUS,

OILICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTH HH(POPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHLHO POPMYIUPOBATH 000OIIEHHS U BHIBOJBI IO PE3YJIbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATH BO3MOKHOE JalIbHEIee pa3BUTHe (PU3nIecKux
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOJIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSTh PA3INIHBIC METOIbI, HHCTPYMEHTHI M 3aIPOCHI IPU TTOUCKE U
otbope nHOpPMaLNK WIIA IAHHBIX C YIETOM MPEIJIOKECHHON yueOHOH
dbuzudeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIIHIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABIICHNUS,

CaMOCTOSATEIFHO BHIOMPATh ONTUMATBHYIO (POPMY MPECTABICHUS
UHGOPMAIINH U WIUTIOCTPUPOBATH PEIIAeMbIe 3a/1a4l HECTIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 UX KOMOWHAIIUSIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

B X07Ie 00CYXJIeHHS Y4eOHOTO MaTepraa, pe3yIbTaToB JJa00PATOPHBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBAaTh UJI€H, HALICJICHHBIE HA PEIICHHE 3a/1a4d U MOAAepiKaHHE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COMNOCTABJISITh CBOU CYXXJICHUS C CY>KJICHUSIMU JPYTUX YYACTHUKOB
nuasnora, 0OHapy>KUBaTh PA3IUYUE U CXOJICTBO MO3UIUKL;



BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATH PE3YIbTAThl BBIIOJHEHHOTO (PU3HMUECKOrO ONBITA
(3KCIEpUMEHTA, UCCIEOBaHUs, IPOEKTA);

MOHUMATh U UCHOJIb30BATh MPEUMYIIIECTBA KOMaHAHOU U
UHAUBUAYAJTBHON pabOThl PU PEIIEHUH KOHKPETHON (pU3HUECKOU
npo0JIeMBbl;

OPUHUMATh 1IeJId COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh JE€HCTBUS
10 €€ NOCTHXKEHUIO: PacpeaelIaTh PO, 00CYKIaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;
BBITMOJHATH CBOIO YacCTh pa0OTHI, IOCTUTasi KAUECTBEHHOI'O PE3yibTaTa 1o
CBOEMY HAINpPaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C APYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO CPOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOCHCTBUSI.

PeryasiTuBHbIC YHHBepCaJlbHbIe YUeOHbIe 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH POOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHX, TPEOYIOIUX
TSt petieHust GU3NUecKrX 3HaHHM;

OPUEHTUPOBATHCS B PA3TUUHBIX MOAX0JAX MPUHSATUS PEIICHHMA
(MHIUBUyaIbHOE, IPUHATUE PEIICHUS B TPYIINE, MPUHATHE PELICHUN
TPYIION);

CaMOCTOSATEIILHO COCTABISITh AJITOPUTM pelieHus: (PU3NIECKON 3a1auu UiTu
TUTaHA UCCIICIOBAHUS C YUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBAThH MpeJIaraéMble BAPUAHTHI PEIICHMUI;
nenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CﬂMOKOHTpOHB, AMOIMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYAIlMU U MPEJIarath MiaH €€ NU3MECHEHUS,
OOBSCHATH MPUINHBI JOCTIKEHUS (HEJOCTIKEHUS ) PE3YJIHTaTOB
JeSTEIHbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBHI B ACSTEILHOCTD (B TOM YKCIIE€ B XOJ1 BHIIOTHEHUS
(bu3HUeCcKOro UCCIe0BaHMs I MMPOEKTa) HA OCHOBE HOBBIX
00CTOSITENHCTB, N3MEHUBIIIUXCS CUTYAIIMH, YCTAHOBICHHBIX OIITHOOK,
BO3HUKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM,;

CTaBUTH Ce0s1 HA MECTO JPYTOTO YEJIOBEKA B XOJI€ CIIOPa WITH TUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHS U JIOTUKY APYrOro;
MPU3HABaTh CBOE MPABO HA OMIMOKY NPH pelIeHUH (PU3NUECKUX 3a7a4 WIH
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYIOrO.



NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenust B 7 kiaacce npeMeTHbIE PE3yIbTaThl HA 6A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUI:

e HCIMOJB30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS,
HaAO0II0/IEHNE, SKCIIEPUMEHT, MOJIENb, TUIOTE3a, €AUHUIIBI (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOe), MEXaHUYECKOE ABMKEHHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, IPSIMOIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOIIAS
cuna, nedopmanus (ynpyras, miacTuyeckas), HEeBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e pasnuuath sBieHus (Auddy3us, TEI0BOE NBMKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE JIBIKCHHUE, HEPABHOMEPHOE JIBIKCHHE, WHEPIIHS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3aKPETIIIEHHON OChIO
BpalleHus, rnepeaaya JaBjIeHus TBEPABIMU TEJIAMH, KUJIKOCTSIMU U
razamu, atMocepHoe JaBjieHue, IJIABaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW SHEPTUH) TI0 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA
OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacrmo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B
OKpPYXaIOIleM MUPE, B TOM YUCIe (PU3NUYECKUE SBICHUS B IPUPOJIE:
IPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMU B KUBOW U HEKUBOM
IpUpOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EPHOTO JaBICHUS HA KUBOW OpPraHu3M, TUIaBaHUE PhIO, phIuaru B
TEJIe YeJI0BEKa, IPU STOM MEPEBOUTH MPAKTUYECKYIO 33/1a4y B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (TTPU3HAKH) (PU3UUECKUX SIBICHHUIA;

e OMHCHIBATH U3yUEHHBIC CBOMCTBA TEN U (PU3UUECKUE SABJICHUS, UCTIONB3YS
duznueckre BeIUYMHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEMIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHIIA TSXKECTH, BEC
TeJa, CWIa TPEeHUs, 1aBjieHue (TBEPAOTO Tela, )KUIAKOCTH, ra3a),
BBITAJIKMBAIOIIAS CHUJIA, MEXaHUYECKasi paboTa, MOIITHOCTb, IJIEYO CHJIBI,
MOMEHT CHJIbI, KO3 UITMEHT TOJIE3HOTO IEHCTBHUSI MEXaHU3MOB,
KMHETUYECKasi U OTEHIMAIbHAs SHEPTusl), IPU OMKHCAHUU MTPABUIIBHO
TPaKTOBATh (PU3UUECKHUI CMBICI UCOJB3yEMbIX BEIMUNH, UX
0003HaueHUS U eAUHUITBI (PU3NIECKUX BEIMYNH, HAXOIUTh (DOPMYJIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMH BEITUYUHAMH,
CTpOUTH TpahMiKu N3YICHHBIX 3aBUCUMOCTEN (DH3NIECKUX BEIMUNH;

e XapaKTepU30BaTh CBOWMCTBA TEN, GPU3UUECKUE SIBICHUS U MPOLECCHI,
UCIIOJb3Ys MpaBuiia CIOXKEHUs Ul (BIOJIb OJHOM mpsmoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxume/ia, MpaBUIO paBHOBeCHsI pbryara (010ka),



«30JI0TO€ MPABUIIO» MEXAHUKH, 3AKOH COXPAHECHUSI MEXaHUYECKOU
SHEPI'UH, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUUYECKOE BBIPAKEHHUE;

OOBSICHATH (DU3UUYECKUE SIBIICHHUS, IPOLIECCHI U CBOWCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CUTyalluid MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliath pacy€THbIE 3a7a4u B 1—2 NEeMCTBUSI, UCTIONb3Ys 3aKOHbBI U
dbopMyIibl, CBA3BIBAIOIINE (PU3UUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJ1aui 3alIUChIBATh KPATKOE YCIOBHUE, MOJCTABISATh (PU3NUECKUE
BEJIUYUHBI B HOPMYIIBI U POBOJAUTE PACUEThI, HAXOAUThH CIIPABOYHBIE
JaHHBIE, HEOOXOUMBIE IS PEIICHUS 3a]1a4, OIICHUBATh PEaTUCTUYHOCTD
MOJIy4eHHON (PU3UUECKON BETUUUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUTUTh MIPU TTOMOIITH
(bU3UIECKUX METOJIOB, B ONTMCAHUH MCCJICIOBAHUS BBIJEISATH MPOBEPSEMOE
npeanoiokeHue (TUnoTe3y), pa3andaTh 1 HHTEPIPETUPOBATH
MOJIYYEHHBIN Pe3ysIbTaT, HAXOAUTh OMMOKHU B X0 ONBITA, JIeJIaTh
BBIBOJBI 10 €T0 pe3yJIbTaTaMm;

IIPOBOAMUTH OIBITHI 10 HAOIIOACHUIO (PU3UUECKUX SIBICHUM UITN
¢u3nUecKrX CBONCTB TeN: POPMYIHPOBATH MMPOBEPSIEMbIE
IPEINONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHUS,
3aMMChIBATh X0 ONBITAa U (POPMYITUPOBATH BHIBOIHI;

BBIIIOJIHSITh IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tea,
00BEMa, CHJIBI U TEMIIEPATYPHI C UCIIOJIL30BAHUEM aHAIOTOBBIX U

1M (POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS TPUOOPOB C YIETOM
3aTaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETUUHHBI OT
JIPYroil C UCIOJIL30BAHUEM MPSIMbBIX U3MEPEHUI (3aBUCUMOCTH ITyTH
PaBHOMEPHO JABHMXKYILETOCS TeJIa OT BPEMEHHU JIBUKECHUS TEJIa, CUIIbI
TPEHHMsI CKOJIbKEHUS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOIIAIN COIPUKOCHOBEHHUS TEJ, CHJIbI
YOPYTrOCTH OT YIUIMHEHUS MPYKUHBI, BEITAJTKUBAIOIIECH CHIIBI OT 00BEMA
MOTPYKEHHOM YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
TUTABaHUS TEJI, YCIIOBUW PAaBHOBECHUS phluara M OJIOKOB), y4aCTBOBATh B
TUTAHUPOBAHUHY YI€OHOTO UCCIIEIOBAHUSA, COOMPATh YCTAHOBKY H
BBINIOJIHSITh U3MEPEHUS, CIEAYs IPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH
PEe3yIAbTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJIC



MIPETOKEHHBIX Ta0JIHI] ¥ TPaQUKOB, ACNIaTh BEIBOIBI IO PE3YIbTaTaM
WCCJICIOBAHMSI,;

MIPOBOJUTH KOCBEHHBIE M3MEpEHUs (DU3NICCKUX BEIHYNH (TUIOTHOCTh
BEIIECTBA )KUIKOCTH U TBEPAOTO TeJa, CHIIA TPEHUS CKOIBKCHUS,
JaBJICHUE BO3/yXa, BHITAIIKUBAIOIAS CHJIA, JICHCTBYIOIAS HA
NOTPYKEHHOE B )KHJIKOCTH TEJI0, KOA(PPHUIIUEHT TOJIE3HOTO JISHCTBHSI
IIPOCTHIX MEXaHU3MOB), CIIEIYS MPEITI0KCHHON HHCTPYKITUH: TIPH
BBITIOJTHEHUW U3MEPEHUH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL

COOJIOIaTh TIPaBHIIa TEXHUKH O€30TaCHOCTH MPH paboTe ¢ JIabopaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MMPUHITUIIBI IEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPONCTB:
BECBI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIITNECS COCYIBI, OapOMETp,
phIyar, MOABUKHBIA W HETTOABYKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;
XapaKTepHU30BaTh MPUHIIMITBI ACHCTBUS N3YYECHHBIX TPHOOPOB H
TEXHHYECKUX YCTPONCTB C OTIOPOM HAa UX OMHMCAHUS (B TOM YHCIIC:
TOJIITUITHUKH, YCTPOHCTBO BOJIOIIPOBO/IA, THAPABINYCCKUI TIpece,
MaHOMETp, BEICOTOMED, IMMOPIITHEBOW HACOC, APEOMETP ), UCIIOIb3YS 3HAHUS
0 CBOMCTBaX (PM3MUECKUX SIBIICHUI U HEOOXOAMMbIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJHTH MPUMEPHI (HAXOAUTHh HH(OOPMAIIHIO O TIpUMeEpax)
NPaKTHYECKOTO MCIIOIh30BaHMS (PU3NICCKUX 3HAHUN B TTOBCETHEBHOM
KU3HM JIUII o0ecrieueHnsi 0€30MacHOCTH MPU 00pallleHnH ¢ mpubopamMu U
TEXHUICCKUMU YCTPOHUCTBAMH, COXPAHEHUS 3TOPOBBS M COOITIOICHUS
HOPM 3KOJIOTHYECKOTO TTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIATH OTOOP HCTOYHUKOB WH(popManuu B THTepHETE B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIIXCS
3HAHUU U MyTEM CpaBHEHUS Pa3IMYHBIX UICTOYHHKOB BBIJEIIATH
UH(GOpPMAIIHNIO, KOTOpAas SABISAECTCS MPOTHBOPEUYNUBON WIH MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJTHEHUHN YUEOHBIX 3aJaHUN HAYIHO-TIONYJISPHYIO
aUTepaTypy GU3NUECKOTO COJEPIKaHUs, CIIPABOYHBIE MATEPHAIHI,
pecypcsl cetn IHTEpHET, BIajeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHOOPMAITUHN U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KPATKHE MICHbMEHHBIC U YCTHBIC COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(OpMaIuu GuU3NIecKoro cofep>KaHus, B TOM
quclie MyOJUYHO JIeJIaTh KPaTKUe COOOIICHUS O pe3yJIbTaTax MPOEKTOB
WM Y9eOHBIX HCCIICIOBAaHUH, PU ITOM IPAMOTHO MCTIOJIB30BATh



M3Y4YEHHBIA MOHATUIHBIN anmnapar Kypca pU3HKHU, COTPOBOKIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

IIPU BBIMOJTHEHUH YYEOHBIX POEKTOB U UCCIEAOBAHUM paclpenensiTh
0053aHHOCTH B IPYIIIE€ B COOTBETCTBUHU C MTOCTABICHHBIMU 331a4aMH,
CJIEUTH 32 BBINOJHEHUEM IUUIaHA IEUCTBUM, aJleKBAaTHO OLICHUBATH
cOOCTBEHHBIN BKJIaJ] B J€ATEIBHOCTD FPYIIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX.

K koniy oOyuenus B 8 kiacce npeaMeTHble pe3yiabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BATh MOHATHS : MAacca U pa3MepPbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arpPETraTHbIE COCTOSIHUS BELIECTBA, KPUCTATIIMYECKUE U
aMmopdHbIe Tena, HACHIIICHHBIM U HEHACKHIIIICHHBIN Map, BIaXHOCTh
BO3/1yXa, TEMIIEpATypa, BHYTPEHHSSI SHEPIuUsl, TEIJIOBOUN ABUTATEIb,
3JIEMEHTAPHBIN AIEKTPUUECKUHN 3apsijl, FJEKTPUUECKOE MOJIe, MPOBOIHUKH
U JUAJIEKTPUKH, TOCTOSTHHBINA 3JIEKTPUUECKUM TOK, MATHUTHOE TIOJIE;
pas3nuuath siBJICHUs (TEMJIOBOE PACIIMPECHHE U CXKaTUE, TeIUIonepeaaya,
TEIUIOBOE paBHOBECHE, CMAUMBaHUE, KAWIJIAPHbBIC SIBICHUS, UCTIApEHUE,
KOHJICHCAIIMS, TUTaBJICHUE, KpUCTAITU3aIus (OTBEPACBAHUE ), KUTICHUE,
Tervionepeaayda (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TyUYCHUE),
AJIEKTpU3aIUs TEJl, B3AUMOJIEHCTBUE 3aPsI0B, ICHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHUE, B3aUMO/ICIICTBUE MAarHUTOB, JECUCTBUE
MarHuTHOTO TOJIS Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS WHTYKIIHS)
110 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3UICCKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SBICHUH B
OKpY’KaroIeM MHPE, B TOM unciie (Gu3ndecKue IBICHUs B IPUPO/IC:
MMOBEPXHOCTHOE HATSKEHUE U KaMWJUISIPHBIE SIBJICHUS B IPUPO/JIE,
KpUCTaJIBbI B Ipupoje, uznydenue CosHila, 3amep3aHue BO10EMOB,
MOpCKHEe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, SJICKTPUICCKHE
SIBIICHUS B aTMOcdepe, JIEKTPUIESCTBO )KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiid, apeid MmoarcoB, pOJIb MArHUTHOTO TIOJIS JIJIS J)KM3HU Ha
3emJie, MOJSPHOE CUSHUE, ITPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIICIIATH CYIIECTBEHHBIEC CBOWCTBA (MPpHU3HAKN) (PU3NISCKUX
SIBJICHUI;

OTHMCHIBATh N3yYCHHBIC CBOMCTBA TeI U (DU3NUYSCKHUE SBIICHHS, UCIIOJIB3YS
(br3UYeCKHUe BEIMUUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTHs, KOJIHMYECTBO
TEIUIOTHI, YAEIbHAS TEIUIOEMKOCTh BEIIECTBA, Y/I€JIbHAS TEIIOTA
TJIaBJICHUS, YAeIbHAs TEeIUIOTa mapooOpa3oBaHus, yAeabHas TEII0Ta
CrOopaHus TOIUIUBA, KO3 (PUIIUEHT MOJIE3HOTO JCUCTBUS TEIJIOBOM



MaIlIUHbI, OTHOCUTEJIbHAS BIA)KHOCTh BO3AYyXa, AIEKTPUUCCKUM 3apsi/,
cuJia TOKa, AIEKTPUUYECKOE HAMPSKEHUE, COMPOTUBIICHUE TPOBOIHUKA,
yIIeTIbHOE COMPOTHUBIICHUE BEIIECTBA, pad0Ta U MOUTHOCTb
AIEKTPUUYECKOTO TOKA), IPU ONMKUCAHUU MTPABUIILHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCIIOIb3YEMbIX BEJTUYMH, 0003HAYCHUS U €TUHUIIBI
bu3UYECKUX BEJIMUMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
bU3UYECKYI0 BEIMUYUHY C IPYTUMH BEITUYUHAMH, CTPOUTH IpaduKu
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3MUECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPUHU
CTPOCHMS BEIECTBA, MPUHITUI CYNEPIO3UIINH T0JIeH (Ha KaUeCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHUs 3apsja, 3akoH OMma 1Jid yyacTKa LeMu, 3aKOH
Jlxoyns—Jlenna, 3aKkoH COXpaHEeHUs DHEPTUH, TIPU TOM JIaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aMUCHIBATH €T0 MaTEMaTHYECKOE
BBIpAXXCHUE;

O0OBSICHATH (PU3UUECKHUE TTPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CUTYaIlui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIISATH
MPUYMHHOCJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JTOrnYecKux
1aroB ¢ OMoOpoi Ha 12 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SABJICHUM,
(Gu3MUECKNX 3aKOHOB MJIA 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a/1a4u B 2—3 JAEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyIIbl, CBSA3BIBAIONINE (PU3MUECKUE BEJIMUYUHbBI: HA OCHOBE aHaN3a
yCIIOBUS 3a/1a4M 3aMKMChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JIJI PEIICHUS 3a]]a4H, BBIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIMMBIE JJIs €€ PEIICHMS], IPOBOIUTH PACUETHl U CPABHUBATH
MOJIyY€HHOE 3HAaYCHUE (PU3MUECKON BETUYMHBI C H3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MTPH TTOMOIIU
bu3MUECKUX METOJIOB, UCTIONIB3Ys OMUCAHUE HCCIICIOBAHUS, BBIICTISAThH
IPOBEPSIEMOE MPEATIONIOKEHNE, OLIEHUBATH TPABUIBHOCTD MOPSIKA
IPOBEACHUS UCCIIEIOBAHMS, J€1aTh BEIBOJBI,

IIPOBOJMUTH OIBITHI 10 HAOIIOICHUIO (PU3HUECKUX SBJICHUN UITU
(du3rUeCcKrX CBONCTB TN (KaNWUISPHBIC SIBJICHHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT ero o0bémMa, TeMnepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHus MPU U3TYUYEHHUH OT LIBETa U3Jydaromen (Morionariieil)
MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJbI OT TEMIEPATYPHI )KUAKOCTH U
IJIOIIAIA €€ TIOBEPXHOCTH, JIEKTPU3AIMS TEJ U B3aUMOJCHCTBHE
ANEKTPUUYECKUX 3aps0B, B3aUMOACHCTBHE NOCTOSHHBIX MAarHUTOB,
BU3YyaJIU3allisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, J1CHCTBUS
MAarHUTHOTO MOJIsl Ha MPOBOJAHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,



CBOICTBA AIIEKTPOABUTATENIS IOCTOSIHHOTO TOKA): (hOpMYyIUpPOBAThH
MIPOBEpsEMbIE MPEIOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyA0BaHUs, ONKMCHIBATH XOJ1 OMbITAa U (POPMYIUPOBATH BHIBOIbI;
BBIIIOJIHATH IIPSAMBIE U3MEPEHUS TEMIIEPATYPHI, OTHOCUTEIBHOU
BJIQYKHOCTH BO3/1yXa, CUJIbI TOKA, HAIPSDKEHUS C UCTIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U JATYUKOB (PU3UUECKUX BEJIMUNH, CPABHUBAThH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COTFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIETOBAHUE 3aBUCUMOCTH OJJHON (PU3NYECKON BETUUUHBI OT
JIPYroi ¢ UCMOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTD
CONPOTHUBIICHUS TPOBOJHUKA OT €0 JIJIMHBI, IJIOLIAIN ITONIEPEYHOTO
CEYEHUS U YAECIBHOTO CONPOTUBIIEHUS BEIIECTBA ITPOBOJIHUKA, CHIIBI TOKA,
UAYIIETO Yepe3 NPOBOJIHUK, OT HANIPSKEHUS HA TPOBOJIHUKE,
UCCJIEOBAHUE MOCIEN0BATENBHOTO U MAPAIIENBHOTO COEANHEHUN
IPOBOJHUKOB): TUIAHUPOBATH UCCIEAOBAHKUE, COOMPATh YCTAHOBKY U
BBITMIOJHATH U3MEPEHUS, CIEAYS MPEAJIOKEHHOMY IIJIaHy, (PUKCUPOBATH
PE3yNbTAThl TOJYYEHHON 3aBUCUMOCTH B BUJIE TaOJIUIL U TpaduKoB,
JenaTh BBIBOJBI IO pe3yJbTaTaM MCCIEI0BaHuUs;

IPOBOAUTH KOCBEHHbIE U3MEpEHUs (PU3NUECKUX BEJIMYUH (yleabHas
TEIUIOEMKOCTD BEILIECTBA, COMPOTUBIIEHUE MTPOBOJIHUKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUSI, COOUPATH
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAYs NMPEAI0KEHHON HHCTPYKLIUH, U
BBIYUCIIATh 3HAUEHNUE BEJINYHHBI,

coOJII01aTh IPaBUJIa TEXHUKH 0€30MaCHOCTH IIpH padboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

XapaKTepru30BaTh MPUHIIMIIBI ACHCTBUS U3YUYEHHBIX TPHUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOM HA MX OMMCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUICHHSI IOMOB, TUTPOMETP, MapoBas TypOrHA, aMIIEpMETD,
BOJIBTMETP, CYETUUK ICKTPUUECKON IHEPTUH, IIEKTPOOCBETUTEIIBHbIE
npuOOpHkl, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), FTEKTPUUECKUE
PEIOXPAaHUTENH, JEKTPOMATrHAT, MIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCTOJIb3YsI 3HAHHS O CBOMCTBAX (PU3NYECKUX SIBICHUN U HEOOXOAUMBIE
dusnyeckue 3aKOHOMEPHOCTH;

pacIo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONUCTBA U H3MEPUTEIIBbHBIE
npuOOpPHI IO CXeMaM M CXeMaTHUYHBIM PUCYHKaM (’KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABISATh CXEMbI AIEKTPUUECKUX
LEIIEH C MOCIEA0BATEIbHBIM U NTAPAJUICIbHBIM COCITMHEHUEM JJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHHUS 3JIEMEHTOB JIEKTPUUYECKUX LENEH;



e IPUBOJUTH NPUMEPHI (HAXOIUTH UH(OPMALUIO O TPUMEPAX)
MPaKTUYECKOTO UCIOJIb30BaHUS (PU3UUECKUX 3HAHUIN B TOBCEIHEBHOMN
KU3HU JUIs o0ecriedeHus: 0e301acHOCTH MpHU O0pallleHuH ¢ IpUoopamMu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbS U COOJIIOICHHUS
HOPM 3KOJOTHYECKOT0 TOBEACHUS B OKPY KaIOILEH Cpee;

e OCYLIECTBJIATh NOUCK UHPOpMALUU (PU3HUUECKOTO COACPKAHUS B
HNHTepHeTe, Ha OCHOBE UMEIOINUXCS 3HAHUN U IIyTEM CPaBHEHUS
JOTIOJTHUTENbHBIX HICTOYHUKOB BBIIEIATH HHPOPMALIHIO, KOTOpas
ABJISIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJI30BaTh MPH BBIMOJHEHUU YUEOHBIX 3aJJaHUN HAYYHO-TIONYJISPHYIO
auTepaTypy GU3NUECKOro COAEpKaHus, CIIPAaBOUYHbIE MAaTEPHUAIIbI,
pecypcsl cetu HTepHEeT, BIajgeTh NpuéMaMH KOHCTIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(OPMAIMU U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

e CO3/7aBaTh COOCTBEHHbBIC MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHNUS,
0000111251 UHPOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
coJiep KaHusl, B TOM YHUCJIE MMyOJIUYHO MPECTaBISATh PE3YJIbTAThI
POEKTHON WJIM UCCIIEI0BATENBCKON AESTENBHOCTH, IPU ’TOM IPAMOTHO
UCIIOJIb30BaTh U3YUYCHHBIN MOHATUIHBIN armapaTt Kypca QU3uKH,
COIPOBOXK/IaTh BBHICTYINIEHHUE MPE3CHTAIIUEH;

e IIPU BBHINOJIHEHUH YYEOHBIX POEKTOB U UCCIAEAOBAHUMN (PU3NUECKUX
IPOLIECCOB pacTpeesTh 00s3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33/1a4yaMU, CJIEIUTh 3a BHIIIOJHEHUEM IJIaHa JEHCTBUN U
KOPPEKTHPOBATH €ro, aIeKBaTHO OI[EHUBATH COOCTBEHHBIN BKJIA] B
NeSITEBbHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBIISASI TOTOBHOCTD pa3peniaTh KOHGIUKTHI.

K xoniry oOydenus B 9 kiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMEHUM:

e HCIIOJIb30BAaTh MOHSATHS: CUCTEMA OTCUETa, MaTepraIbHasl TOUKa,
TPaeKTOPHsL, OTHOCUTEIbHOCTh MEXaHUUECKOI'O ABIKEHUS, AepopMarius
(ympyrasi, miiacTU4eckas), TpeHUue, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE,
HEBECOMOCTb U MEPETPY3KH, LIEHTP TAKECTH, A0COIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPIOTO Teja, paBHOBECHE, MEXaHUUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK, 3JICKTPOMArHUTHbIE BOJIHBI,
IIKaJ1a HJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CHEKTPbI UCITYCKAaHUS U TIOTJIOIIEHUs, anb(da, 6eTa- U raMMa-u3mydeHus,
U30TOIIbI, SIZIEPHASI SHEPreTHKA;

e pa3nIMyaTh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBHE



TeJI, pEaKTHUBHOE JABIKEHUE, KOoJIeOaTebHOE ABIKEHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIE0aHus1), pE30HAHC, BOJTHOBOE JABUKEHUE, OTPAKEHHE
3BYKa, IPSIMOJIMHEHHOE PAaCIPOCTPaHEHUE, OTPAKEHUE U MPEIIOMIICHNE
CBETa, [IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CTIEKTP U CII0KEHHE CIIEKTPAIBbHBIX I[BETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAs PaIMOAKTUBHOCTH, BOBHUKHOBEHHUE JINHEHYATOTO CTIIEKTpa
U3JTy4YCHHSI) IO ONTUCAHHIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE SBIICHHE,

pacro3HaBaTh MPOSBICHUE H3YUYECHHBIX (PU3NICCKUX SBICHUH B
OKpY’KaromeM Mupe (B TOM yuciie (U3nIecKue SBICHUS B PUPOJIE:
NPUJIMBBI U OTJIMBEI, IBIKEHHE M1aHeT COTHEUHOW CUCTEMBI, PEaKTUBHOE
JBW)KEHUE KUBBIX OPTaHU3MOB, BOCTIPUSITHE 3BYKOB )KHBOTHBIMH,
3eMJIETPsICEHUE, CECMUYECKUE BOJHBI, I[yHaMH, 3XO0, [[BETa TeT,
ONITUYECKUE SIBICHUS B IPUPOJIE, OMOIOTHYECKOE JICHCTBHE BUANMOTO,
yIbTPaQHUOIETOBOTO M PEHTTEHOBCKOTO M3Ty4YCHHI, €CTCCTBEHHBIH
paMoOaKTUBHBINA (DOH, KOCMHUYECKHUE JIYIH, PAJTHOAKTUBHOE U3ITyUEHUE
NPUPOTHBIX MHHEPAJIOB, ACHCTBHE PAIMOAKTHBHBIX H3ITYUCHHNA Ha
OpPTraHM3M YeJIOBEKa), IPU ITOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a9y B
y4eOHY10, BBIIETSATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3UUECKUX
SIBJICHUH;

OIKCHIBATh U3YUYEHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCTIONIb3YS
¢du3nueckre BeJIMYMHBI (CPEAHSST U MTHOBEHHAs! CKOPOCTh Tella MpHu
HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHUE, TIEPEMEILICHUE, TyTh, YTIII0Bas
CKOPOCTb, CHJIa TPEHUS, CUJla YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE
CBOOOTHOTO TMA/ICHMs, BEC TeJa, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MexaHu4deckas paboTa U MOIHOCTb, MOTECHIIMATbHAS YHEPTUS TeJa,
MOJTHATOTO HaJ] TOBEPXHOCTHIO 3€MJIM, TOTCHITMAIbHAS YHEPTHUS CKATOU
NPYXUHBI, KHHETHYECKas YJHEPTusl, OJTHAS MEXaHUYeCKask SHEPTUs,
HEepUOJ U 4acTOTa KojeOaHuH, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BbICOTa
TOHA, CKOPOCTh CBETA, IIOKA3aTeb MPETOMIICHUS CPE/Ibl), IPU OMMCAHUU
MPABWIBHO TPAKTOBATH (DU3UUECKUI CMBICI UCTIONB3YyEMbIX BETUYMH,
0003HaueHUS U eAUHUITBI (PU3NIECKUX BEIMYNH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIONIUE TAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIMYMHAMH,
CTPOUTDH rpapUKN U3YyUECHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYHH;
XapaKTepHu30BaTh CBOMCTBA Tel, PU3NUECKUE SIBICHUS U MTPOLECCHI,
UCTIOJIB3YsI 3aKOH COXPaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
HOPUHIUI CYNEPIO3ULINN CUJI, TPUHIIUIT OTHOCUTENbHOCTH ["anues,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0 M MaCCOBOTO YHCE



MIPU SJEPHBIX PEAKLUIX, IPYU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIUChIBATh €r0 MAaTEMAaTUUYECKOE BhIPAXKECHUE;

OOBSICHATH (PU3UUYECKHUE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIISITh
NPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB ¢ OMOPON Ha 2—3 U3YUYEHHBIX CBOMCTBA (PU3UUECKUX SABJICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIC 3a71a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3
ypaBHEHUI ), UCTIOIb3Ys 3aKOHBI U JOPMYJIbI, CBSI3BIBAIONINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a]1a4M 3aMMChIBAaTh KPaTKOe
yCJIOBHE, BBISIBIISITh HEJIOCTAIOITNE WU U30BITOUHBIC IaHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE JIJISI PEIICHHUs], TPOBOUTH PACUETHI U
OIICHUBATh PEAIMCTUYHOCTD MOJYYCHHOTO 3HAUCHUS (PU3UUECKO
BEJIUYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUTUTh MIPU TTOMOIITH
(bU3UYIECKUX METOI0B, UCTIOJNB3Ys OMUCAHNE UCCIICIOBAHUS, BHIICTSATh
IPOBEpPsIEMOE TIPEATIONIOKEHNE, OIEHUBAThH MTPABUIIBHOCTD MOPSIKA
MIPOBEICHUS UCCIICIOBAHMS, JICJIaTh BBIBOJIbI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHU U OTIBITOB;

IIPOBOAMUTH OIBITHI 10 HAOIIOACHUIO (PU3UUECKUX SIBICHUM UITN
(du3nuecKrx CBONCTB Tel (M3ydeHue BToporo 3akoHa HeloToHa, 3akoHa
COXpaHEHUS YIHEPTUH, 3aBUCUMOCTD MEPUO/Ia KoJIeOaHU Py KMHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aAMIUTUTYBI MaJIBIX KOJIEOAHUHN, IPSIMOJIMHEHHOE PacIIpOCTPAaHEHUE CBETA,
pasnokeHue 6eroro cBeTa B CIEKTP, U3yYeHHUE CBONCTB N300PaKEHUS B
TUTOCKOM 3€pKaJie U CBOMCTB M300pakeHUs MpeaMeTa B coOuparomei
JWH3E, HAOJII0ICHUE CIUTONIHBIX U JTMHEHYAThIX CIEKTPOB U3TyUCHUs):
CaMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyAOBaHMs, OMMMCHIBATH XOJI OMBITA U €0 PE3YJIbTATHI,
dbopMynHpOBaTH BHIBOIBL

IPOBOAUTH MPU HEOOXOTUMOCTH CEPUIO MPAMBIX U3MEPEHHM, OTIPeIesis
CpellHee 3HaUYCHHUE U3MEPSIeMOi BeTMYUHBI ((POKYCHOE pacCcTOsTHUE
coOuparoreit JTMH3bI1), 000CHOBBIBATH BHIOOP CTIIOCO0a M3MEPEHUS
(u3MepuTenbHOro npudopa);

IPOBOJNTH MCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BETUIHH C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU
IPU PABHOYCKOPEHHOM JIBUKEHUM 0€3 HayaJIbHON CKOPOCTH, EPHOJIa
KOJIe0aHU MaTeMaTUYECKOr0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH
yrila OTPa)KEHUS CBETA OT yTJia MaJIeHUs U YIJia NpesIOMJICHUS OT yria



MajieHus): TUTAHUPOBATh UCCIICTOBAHNE, CAMOCTOSITEIIBHO COOUPATh
YCTaHOBKY, (PUKCHPOBATH Pe3yJIbTaThl MOTYy4YEHHON 3aBUCHMOCTH
dbr3UYeCKUX BETUYUH B BUJI€ TaOJIUIl U TPaUKOB, JIeNaTh BHIBOJIbI 1O
pe3yabTaTaM UCCIEA0BaHuUS,

IIPOBOAUTEH KOCBEHHBIC M3MEPEHUS (DU3UUICCKUX BEIIMUNH (CPEITHSSI
CKOPOCTb U YCKOPEHHUE Teja MPU PaBHOYCKOPEHHOM JIBWKCHUH,
YCKOpEHHUE CBOOOIHOTO MaJIeHUs, KECTKOCTh NPYKUHBI, KOADPUIIUEHT
TPEHHSI CKOJIBKCHHUS, MEXaHUYeCKass padoTa U MOIIHOCTh, 9YacTOTa U
nepro;] KoeOaHui MaTeMaTHIECKOTO U MIPYKUHHOTO MasTHUKOB,
ONTHYECKAs CHJIa COOMPAFOIIEH JTUH3bI, PATUOAKTUBHBIN (OH):
TUTAHUPOBATh U3MEPEHHUSI, COOMPATH SKCIICPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHHUS, CIEAYS MPEIIOKECHHON HHCTPYKIIUU, BEIYUCIIATH
3HAYCHWE BEJIUYMHBI U AaHAIM3UPOBATH MOJYICHHBIC PE3YJIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHUI;

co0JIr01aTh MpaBUJIa TEXHUKH 0€30MaCHOCTH MPHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHHUEM;

pa3auvaTh OCHOBHBIC TIPU3HAKY N3YUYEHHBIX (DU3UICCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COTIOTHO TBEPIOE TEJIO, TOUYCHHBI UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, JIAHETapHAsI MOJIETb aTOMa, HYKJIOHHAS
MOJIeSTb AaTOMHOTIO S/Ipa;

XapaKTepu30BaTh MPUHILIMIIBI ACHCTBUS U3YUEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMHCAHUS (B TOM YHCIIE:
CIUZOMETP, JaTUYUKH MOJOKEHHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MIEPUCKOII, (hOTOAMTIAPAT, ONTUYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, T03UMETP, KaMepa BuibcoHa), UCTONIb3ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUN U HE0OX0uMbIe (hr3nuecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbI U CXEMATHUYHbBIE PUCYHKH U3yUYE€HHBIX TEXHHUECKUX
YCTPOMCTB, N3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MTPOIIECCOB
IIPU pEIIeHUH Y4eOHO-TTPAKTUUECKUX 3a]1a4, ONITUYECKUE CXEMBI TS
MOCTPOCHHMS N300paKEHUH B TUIOCKOM 3€pKajie ¥ COOMPArOIe TNH3E;
PUBOIUTH MIPUMEPHI (HAXOAUTH MHGOPMAIIHIO O IPUMEpax)
MPAKTHYECKOTO UCTIONB30BaHMS (M3MUECKUX 3HAHUI B TIOBCETHEBHOM
KU3HU JUTs1 o0ecriedeHns: 6e301macHOCTH MPH OOpaIleHnH ¢ TPUOOpamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMHU, COXPAHEHUS 3I0POBBS M COOTIOACHUS
HOPM IKOJIOTHYECKOTO TIOBEACHHS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIISITH TOUCK HH(pOpMAIHK (PU3NIECKOTO COACPIKAHUS B
HNuTepHeTe, caMOCTOSITEIEHO (hOPMYITUPYS TOMCKOBBINA 3apPOC, HAXOIUTh



MyTH ONPEIeTICHUS JOCTOBEPHOCTH MOTYYCHHOW HH(POpMAITUU Ha OCHOBE
UMEIOIINXCS 3HAHUHA U TIOTIOJTHUTEIHHBIX UCTOYHUKOB;

MCITOJIB30BATh MPH BBHIMIOJHEHUN YUECOHBIX 3aJJaHUH HAYIHO-TIONYJISIPHYIO
TUTEepaTypy GU3HNIECKOTO COAEPIKaHUS, CIIPABOYHBIC MATEPHAIIHI,
pecypcsel cet IHTEpHET, BIaaeTh MpUEMaMH KOHCIICKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHbBIEC TUCHMEHHBIE U YCTHBIE COOOIIICHHSI HA OCHOBE
UHGOPMAINH U3 HECKOIIBKUX HCTOYHUKOB (PU3NYECKOTO CONEepKaHUS,
yOJIMYHO TPEICTABIISATH PE3YJIbTAThI MPOSKTHOM HITM MCCIICIOBATEIBCKOM
JEATEIBHOCTH, TIPH 3TOM TPAMOTHO HCITOTb30BaTh U3yYCHHBIH
NOHSITHIHBIN armapaT H3y4aeMoro pasjeia GU3HKU U COMPOBOKIATH
BBICTYIIJICHUE TIPE3CHTAIIUEH C Y4ETOM OCOOCHHOCTEH ay TuTOPUA
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (ungposrbie)
Kontpoabusbie | IlpakrHyeckue
n/n NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypchl
Pazjnen 1. ®u3uka u eé pojib B NO3HAHUHN OKPYKAIOIIEr0 MUpa
bu6morexa [IOK
11 o - 2
13Hia - Hayka o fpupose https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HBMACCKHE BEMIHAMHbL https://m.edso0.ru/7f416194
. bu6mmoreka [JOK
1.3 EcrecTBeHHOHAYYHBIN METO] IO3HAHUS 2 1 httos://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIEeHUS O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
21 CTpoeine peuiecTa ! https://m.edso0.ru/7f416194
29 JIBU>KEeHUE U B3aMMOJICHCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pazgen 3. /I[BuikeHHe M B3aHMOAEHCTBHE TeJl
bu6nmoreka [JOK
31 MexaHmrecKoe ABIIKCHHE 3 https://m.edsoo.ru/7f416194




bu6mmoreka [IOK
32 Hnepuis, Macea, II0THOCTS 4 . https://m.edsoo.ru/7f416194
bubmmoreka [IOK
33 Cua. Brgst cit 14 2 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBjienue TBEPABIX TeJ, :KUAKOCTEN U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6morexa [IOK
42 Jlapnetie xKHAKoCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOCEPHOE HaBICHHC 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE ®UJIKOCTH U ra3a Ha OTpy:KEHHOE 5 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazueny 21
Pa3nen 5. PaGora u MoIIHOCTh. DHeprus
bu6mmoreka [JOK
>1 Pabota i mowgoCTE 3 . https://m.edso0.ru/7f416194
bubmuoreka [JOK
52 Hpoctbie MexatH3MEL > ! https://m.edso0.ru/7f416194
bubmuoreka [JOK
>3 Mexartiriecias SHepris 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kontpoabnsie | IIpakTnueckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pazjnen 1. TenuioBble siBieHUs
. bubnuorexa [JOK
1.1 Ctpoenue u CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6moreka [{OK
12 Teruossie mporecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. DiiekTpuyecKue 1 MATHUTHBIE SIBJICHUSI
DIIEKTPUYECKHE 3aps/ibl. 3apsHKEHHBIE Tena bubnuoreka [IOK
2.1 . 7 1
Y WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUIA TOK 20 1 7 https://m. edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2:3 MarHHTHEIC SABICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DIEKTPOMATHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145




9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3iaesioB U TeM undgpoBbie
Ne n/m P Kontpoabnsie | IIpakTnueckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. Mexannuyeckue siBJeHUsI
MexaHndeckoe IBMKEHUE U CITOCOOBI €ro bu6moteka [{OK
11 10 1
OTHUCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [{OK
1.2 B i 20 1 3
SauMoJIeneTEIe Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [{OK
1.3 3 10 3
AKOTbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro o pazmeny 40
Pa3nen 2. Mexann4veckue KoJie0aHUSA U BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHICCKHE KOIEOANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHMICCKHE BOJIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjnen 3. DjekTpoMarHuTHOE MoJie U 3JIeKTPOMArHUTHbIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 5 bubnmoreka [IOK
' DIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6

Pasznen 4. CBeToBbBI€ SIBJICHUSA




4.1 3aKOHBI pacpOCTPAHEHUSI CBETA 6 2 bubmorexa [IOK
' Pactipoctp https://m.edso0.ru/7f41ada6
bu6moreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada
bu6moreka [IOK
4.3 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a
Uroro mo pazneny 15
Pasznen 5. KBanToBble siBJIeHUA
bu6moreka [{OK
5.1 Hcnyckanue u morjaonieHre cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41adab
bu6moreka [{OK
52 CTpoeiie aToMHOrO 51pa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Fnepubte peakiiin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 17
Pa3nen 6. [ToBTOpUTEIHLHO-0000IAI0IIMI MOTYJIb
6.1 [ToBTOpEeHUE M 0000IIEHUE COIEP )KAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTH4yeckue
padoThI

Jara
U3ydyeHu
|

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — HayKa O MPUPOJE.
SABnenus npupoasl. Puznueckue
SIBJICHUS

MexaHu4decKkue, TeTUIOBbIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dwus3nyeckue BETUINHBI U UX
W3MEpeHHE

Ypoxk-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIIH
KUJAKOCTHOTO TEPMOMETpA U JaTUUKa
TemnepaTrypsr"”

Kak ¢usuka u npyrue ectecTBeHHbIE
HayK{ U3y4aroT IPUPOY.
EcrecTBeHHOHAYUYHBIN METOL
no3HaHusa. Onucanue PU3nIecKux
SIBJICHUH C TTIOMOIIILIO MOAeeH

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: NaJbHOCTD NOJETA NIAPUKA,
MYILEHHOTO0 TOPU30HTAJIBHO, TEM
6osblie, yeM Ooublie BhICOTa MmycKa'




Crpoenue BemectBa. OIMBITHI,

bubmmoreka [{OK

7 OKa3BIBAIOIINE TUCKPETHOE CTPOCHUE
A IHHC IMCKP P https://m.edsoo.ru/ff09fe0a
BEII[ECTBA
8 JIBM>KEeHME YacCTHI] BEIIECTBA brbmmorexa [TOK
1l BeIM https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110
9 HaOIIOCHUIO TETUIOBOTO PACIITUPEHUS
razoBy
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHHSIX M MIX bubmuotexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHbIX COCTOSTHHI
BOJIBI
Mexannueckoe IBMKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorexa ITOK
p P P https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
bu6mmoreka [JOK
13 Ckopocts. Equnaunsl ckopoctu
p 8 H P https://m.edsoo.ru/ff0a079c
14 Pacuyer nmytu ¥ BpeMeHU ABUKECHUSI bubmnorexa ITOK
yr P g https://m.edsoo.ru/ff0a0ae4
Muepuus. 3aKkoH HHEPLIUN.
15 BBaI/I:MO elicTBre TeJ‘IpKaK IpUYrHa Bubmorexa OK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JBUKEHUS TEJ
[InotHOCTH BemecTBa. Pacuer macchl bubmuorexa [JOK
16
1 00BbeMa Tella [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas pabota «OrmpeneneHue




IIJIOTHOCTH TBEPJOTO TEIIA»

Pemrenue 3agau o teme "IlmoTHOCTD

bu6mmoteka [{OK

18
BelecTa" https://m.edsoo.ru/ff0al23c
Cuna kak xapakTepucTUKa
19 B3auMoeiicTBus Ten. Cuia
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnas padota «13yuenue
20 3aBUCHUMOCTH PaCTsHKEHUS
(medopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBD»Y
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs13b MEX1Y CHIION TSKECTU U
22 Maccoii Tena. Bec Tena. Pemenue bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0al778
3aza4 1mo teMme "Cuna tsoxectu"
Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
23
DU3NYECKUE XaPAKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 N3mepenue cwit. Jlnnamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HAPaBIEHHBIX
26 10 OJHOM 1T 51?\/4);1"4 ’ bubmorexa [JOK
s . P ’ https://m.edsoo.ru/ff0ala70
PaBHOneiicTBYIOMIAS CHIT
97 Pemrenue 3agau o reme
"PaBHogeiicTByrOmast cui"
TpeHne cKoJIbXKEHUS U TPEHNE TOKOS. bubnuorexa LIOK
28
Tpenue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «3ydueHnue bubnuorexa [IOK




3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI JABJICHUS U
XapaKTepa CONPUKACAIOIINXCS
IMOBEPXHOCTEIN

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3agau no remaM: «Bec
31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuy, «Cuibl», «PaBHOIEHCTBYIOIAS https://m.edsoo.ru/ff0alde0
CHII»
KounTpombHas paboTa no remam:
«MexaHn4eckoe JBHKEHHMEY, «Macca,
32 IUIOTHOCTEY, «Bec Tenay,
«I"paduyeckoe n300pakeHUE CHID»,
«Cunsr»
33 JaBnenue. CriocoObl YMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBnenwne raza. 3aBUCUMOCTD
34 JIaBJIEHUS ra3a oT 00bEMa Brbmorexa LJOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPHI
Ilepenaua naBneHust TBEPALIMU
35 TeJ'II;MI/I JKUIKOCTSIMU U fasaMH 3akoH bubmnorexa ITOK
» A ' https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBaeHHe B )XKUIKOCTH U rase, bubnmuoreka [JOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «JlaBnenue B bubmuorexa [JOK
JKUIKOCTH U Ta3e. 3axoH ITackamnsay https://m.edsoo.ru/ff0a2826
38 CooOrmarommuecs cocyabl bubnmoreka [IOK




https://m.edsoo.ru/ff0a2970

bu6moreka [IOK

r .
39 HAPABIMHCCIH Tpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiieBoit
SKMAKOCTHBIN HacocC
Atmocdepa 3eminu. [Tpuunnsl
CYILIECTBOBAHUS BO3TYIIHOMN
41 0}6/ICI)IJ'IO‘{KI/I 3emMin. 3aBUCHMOCTD bubmorexa IIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JIaBJICHUSI OT BBICOTHI
HaJ ypOBHEM MOps
bu6moreka [IOK
42 B LA
ec Bo3ayxa. ATMoc(hepHOe JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOro gaBiacHUsI. bubnuoreka [IOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HaJl ypOBHEM bubmmorexa [IOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmochepHoe bubnuoreka [IOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemtenue 3amay o reme "
AtMocdepHoe naBieHue"
JleficTBHE )KUKOCTH M raza Ha
47 MOTPYKEHHOE B HUX TEJIO bubamorexa TIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OrmnpeneneHue
48 BBITAIKUBAIOIIECH CHUIIbI, bubmuorexa [JOK

,HeﬁCTBYIOHleﬁ Ha TCJIO, IIOTPYKECHHOC
B XKXUJAKOCTB»

https://m.edsoo.ru/ff0a33fc




JlaboparopHas paboTa 1Mo Teme
«HccnenoBanue 3aBUCHMOCTH Beca

bu6moreka [IOK

49 TeNa B BOJE OT 00bEMa NOrPyKEHHOM 1 https://m.edsoo.ru/ff0a3514
B JKMJKOCTb YaCTH TEJIay
bu6moreka [IOK
S0 Hnasasime ex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpyupoBaHue apeomeTpa win 1
KOHCTPYMPOBAHHE JIOJAKU U
onpeiesieHue €€ rpy30MnoIbEMHOCTH"
Pemenne 3amad o temam: «IlmaBanne
52 cyaoB. BozayxomninaBanuey, bubmuotexa [JOK
«/laBieHue TBEPbIX TEJl, KUJIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTtponbHas paboTa 1mo teme
53 «/laBneHue TBEPABIX TEJ, )KUAKOCTEH
Y Ta30B»
bu6mmoreka [JOK
>4 Mexanmaeckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
95 MomocTs. EARHMIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM IIPU 1
MoJILEME 10 JIeCTHUIlE"
57 [Ipocteie MexaHu3MBbl. Peryar.
PaBHOBecue cui Ha peluare
58 Pbruaru B TexHUKe, OBITY U IPUPOJIE. 0.5 bubnuorexa [IOK

JlaGopatopHas pabora

https://m.edsoo.ru/ff0a478e




«HMccinenoBanue yciioBUM paBHOBECHUS
pplyara»

59

Pemenne 3amay o teme «Y cl1oBUs
paBHOBeCI/Ifl pmqara»

bu6moreka [IOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmeHT moie3Horo aelcTBus
MexaHusma. Jlaboparopnas pabora
«3mepenune KII/] HakIOHHOM
TUTOCKOCTI

0.5

61

Pemenne 3agau mo teme "PaboTa,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckast SHEpTHsl.
Kunerndeckas u noTeHIMAIbHAS
JHEprus

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUYECKOU
SHEpPruu

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

64

YPOK-3KCIIEPUMEHT T10 TeME
"DKCEepUMEHTAILHOE OTIPE/ICTICHUE
W3MEHEHUSI KHHETUYECKOM U
MOTEHIIMATLHON SHEPTUU NPU
CKaThIBaHUH TeJIa M0 HAKIOHHOM
mjIockocTu"

65

KonTtponbHas paboTa 1mo teme
«PaboTa 1 MOIITHOCTh. DHEPrUs»

66

PesepBHrIit ypok. PaboTa ¢ TekcTamu
o TeMe "MexaHu4eckoe IBMKeHue"

bubnmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHriit ypok. PaboTa ¢ TekcTamu
o Teme "/laBnenue TBEPABIX Tell,
KHAKOCTEH 1 ra3oB"

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




PesepBHeIit ypok. PaboTa ¢ TekcTamu

68 1o teme "Padora. MOLIHOCTS. 1
Ouneprus"
OBILIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoka Kontpoabusbie | Ilpakrnyeckue | H3Yy4YeHH
n/n Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI |
pecypchl
OcHOBHBIE MOJIOKEHUS] MOJIEKYJISIPHO-
1 KHHETHYECKOM TEOPUH U UX OTNBITHBIC 1 bubmorexa IIOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOWCTB TBEPIOTO,
4 YKUJIKOTO Y Ta3000pa3HOTO COCTOSTHHMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KHHETHYECKON TEOPHH
bu6mmoreka [JOK
5 Kpucranmmaeckue u amopdHblie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KallMJUIIPHOCTbD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciMpeHue U cxaTue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATYphI CO
8 CKOPOCTBIO TEIIOBOTO JIBHKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnuorexa [IOK
M3MEHEHHUs BHYTPEHHEW DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenus "Ilpakruueckoe
HCIIOJIb30BaHME TEIIOBBIX CBOMCTB

bu6moreka [IOK

11
BEIIECTB U MAaTEPUAJIOB B LIEIISIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TeroThl. Y ienbHas bu6moreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuoreka [IOK
TennooOMeH U TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabota

14 "UccnenoBanue siBJICHUS bu6moreka [{OK
TEMI000MeHa TTPU CMETIMBAaHUHN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPsTYEil BOBI"
Pacuer konmuecTBa TEMIOTHI,

15 HEOOXOMMOTO JJI1 HarpeBaHus Teja
Y BBIJIEJISIEMOTO UM NP OXJIAXKICHUN

16 JlaGopaTtopHnas padota "OmnpenencHue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
DHeprus ToIIMBa. Y AesibHas TEeIUIOTa bubnuoreka [IOK

17
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpIeBaHUE

18 KPUCTAJUIMYECKUX Te. Y IeJibHas Bubmmorexa LIOK

P e https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABIICHUS

19 JIaGopatopHas pabota "OmnpeneneHue bubnuorexa [IOK
yeIbHOU TEIIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 ITapooGpazoBaHue U KOHAEHCALIHS. bubnuorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Tennota bubmuoreka [JOK




mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxHoctb Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayxa"

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

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/1yXa

24

[IpuHIMIBI pabOTHI TEMIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOPaHUs

25

KIIJI TenioBoro aBurares.
TemnoBeIe ABUTaTENN U 3aIlIUTA
OKpYKarolle cpeibl

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

26

3aKOH COXPAaHEHHUS U IPEBpaIlCHUS
SHEPrUM B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOJIBHOM paboTe
no Teme "TensoBeie SIBJICHUS.
M3MeHeHune arperaTHbIX COCTOSIHUM
BelecTna"

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

28

KonTtponbHas paboTa 1mo teme
"TermnoBble siBiaeHUsd. U3MeHeHne
arperaTHbIX COCTOSIHHI BemlecTBa"

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

29

QHCKTpI/ISaL[I/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apsa10B

30

Ypok-uccienosanue "DNEeKTpU3aLNs
TEJ UHIYKLIHEN U IPU
CONIPUKOCHOBEHUU"




B3anmMoelicTBre 3apsyKEHHBIX TE.

bu6mmoreka [{OK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.
32 Hanpsi’>keHHOCTB 3JIEKTpUYECKOr0o bubnuoreka [IOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8a0la
BIEKTPUYECKUX TOJIEH
Hocurenu snexkrpuyeckux 3apsaoB.
33 DOnemenTapHsbIi 3apsa. CTpoeHne
aToma
34 [IpoBOAHUKH 1 AUDIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpPAHEHUS IEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEeHEHUE bubmuotexa [JOK
CBOMCTB JIEKTPUUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBUS €r0
36 cyuiecTBoBaHus. MIcToUHUKI bubmmorexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlelicTBUS 2JEKTPHIECKOTO TOKa bubmorera I[JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO TTOJIsl Ha TPOBOTHUKH 1
U TU3IEKTPUKU"
DIEeKTPUYECKUN TOK B METaJlIaX, bubnunoreka [IOK
39
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyeckas 1enb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopatopHas pabota
" PATOPHE P bubmuorexa [JOK
41 W3mepenue u peryaupoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTpUUECKOE HaNPSKEHUE.
BonwsTmeTp. JlTaboparopHas pabora

bu6moreka [IOK

42 "U3mepenue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpspKeHus "

43 CormnpoTHuBIeHHE MPOBOTHUKA. bubnuotexa [JOK
VY enpHO€ COMPOTUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBUCUMOCTb

44 BJIEKTPUYECKOTO COMPOTUBIIECHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JJIMHBI, TIOIIaAN https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOr0 CeYeHusl U maTepuana'
3aBUCUMOCTD CHUJTBI TOKA OT

45 HanpsbkeHus. 3akoH Oma 11 yyacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopaTopHas pabota
"UccneqoBaHue 3aBUCUMOCTH CHUJIBI

46 TOKa, HJIYIIET0 Yepe3 Pe3nucTop, OT 1 bubmmorexa TIOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucTope”

47 [TocnenoBarensHOE U MapaylieIbHOE
COEIMHEHUS TIPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKECHUS HANPSDHKSHUN TTPH 1 bubnunoreka [IOK
MOCJIEI0BATEILHOM COEIMHEHUU JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlabopatopHnas pabota "IIpoBepka

49 IIpaBUJIa Ul CUJIBI TOKA IIPU 1 bubnuorexa [IOK

napajuieJIbHOM CO€IMHEHUU
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEHKE

bubmmoreka [{OK

50 3akoHa OMa I pa3ImyHoOro
VA P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTBH IIEKTPUUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "OnpeneneHue
52 a0O0TBI ¥ MOIITHOCTHU DJIEKTPUUECKOTO bubmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKAa
DNEeKTPUUYECKUE 1IETIH U TTOTPEOUTETH
53 DIEKTPUYECKOM SHEPTUHU B OBIT bubmiorexa HOK
P P Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikanue
[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIC Tella U UX bubmorera IIOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBHS. [10CTOSHHBIN
AIEKTPUUYECKUN TOK"
KonTtponbHas padoTa 1mo reme
"DneKkTpuuecKue 3apsbl.
55 3apsoKeHHBIC Tela U UX bubmorexa [JOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoaeicTBH. [TocTOSHHBIM
3JIEKTPUYECKUN TOK"
56 [TocTosIHHBIC MArHUTHI, KX
B3aMMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuoreka [IOK
57 N "
MOJIEH IMMOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarsauTHoe 1oJie. MarautHoe noJje
bubmuoreka [JOK
58 3eMId U ero 3HaucHue IS )KU3HHU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT Opcrena. MarautHoe noJie
NIEKTPUYECKOr0 TOKa MarHuTHoe
I10JIC KaTYIIKH C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHas pabora
"N3ydyenue aeicTBUSI MArHUTHOTO
I10JIsl HA TIPOBOJIHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
3HeKTpOHBHFaTeHeﬁB TEXHUYCCKUX
YCTPOWCTBAaX U Ha TPAHCIOPTE.
JlaGopaTtopHnasi pabota
"KoHcTpynpoBaHue 1 U3y4yeHHE
paboTHI AIIEKTpOABUTATENS "

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

62

OnbiTel @apazes. 3aKOH
ANIEKTPOMArHUTHON MHITYKIIUH.
[IpaBuno Jlenua

63

OnekrporeHeparop. CrocoObl

MOJIy4EHUS NIEKTPUUECKON SHEPTUH.

SHGKTpOCTaHI_[I/II/I Ha
BO300HOBJIIEMBIX HCTOUYHHKAX
QHCPI'un

64

[ToaroroBka K KOHTPOJIBHOM padboTe
10 TeMe "DIEKTPUUECKUE U
MAarHUTHbIE SIBJIEHUA"

65

KonTtponsHas pabora no Teme
"DJIeKTpUUECKNE U MarHUTHBIE
siBIeHUS"

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




PesepHblii ypok. Pabora ¢ Tekcramu bubnuoreka [IOK

66 1
o teme "TerioBbie siBiaCHUS" https://m.edsoo.ru/ff0accbe
PesepBHbiit ypok. PaboTa ¢ Tekctamu

67 o Teme "TlocTostHHBII 1 bubmmorexa IOK

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

ANEKTPUUECKUIN TOK

68 PesepBHbIit ypok. PaboTa ¢ TekcTamu 1
1o TeMe "MarauTHeie ABICHHAS"

OBIIEE KOJIMYECTBO HACOB I10 68 145

[TPOI'PAMME




9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabusbie | IIpakrnuyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI e padoTbl
pecypcsl

1 MexaHn4eckoe ABUKECHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIIBHOCTD bu6mmoreka [IOK

2 1
MEXaHUYECKOT0 IBIDKECHUSI https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsIMOJIMHENHOE bubnnorexa [JOK

3 1
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE

4 newkeHne. CpeHsiss 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpsimonuHEHOE paBHOYCKOPEHHOE 1 bubnunoreka [JOK
JIBIODKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh PSMOJIMHEUHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHas pabota "OmnpeneneHue
YCKOPEHHUS Tena Npu bubnnorexa [JOK

7 1 1
PaBHOYCKOPEHHOM JIBHXEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBob6oaHoe nagenue ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. Hepnoz[ 1 9acCToTa

https://m.edsoo.ru/ff0ael76




oOpamienus. Jluneiinas u yriosas

CKOPOCTHU
10 LlenTpocTpeMHUTEIBHOE YCKOPEHUE
11 IIepssiii 3akoH HproToHa. Bextop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnuorexa [JOK
12 .
PaBHOfelicTBYIOIIAdA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkoH HproToHa. bubnnorexa [JOK
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agad Ha npuMeHeEHNE bubnuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad mo teme «Cuna
yIPYTrOCTH»
17 JlabopaTtopHas pabora «OnpeseneHue bubnuoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Chuta TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmuorexka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "OmnpeneneHue bubnunoreka [JOK
20
KO3 pUIIMEeHTa TPEHUS CKOIbKEHHs" https://m.edsoo.ru/ff0af8be
Pemrenue 3a1au no teme "3akoHbI
21 Herorona. Cuna octu. Cuna bubmmorexa [TOK
. YHpyr ’ https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TSKEeCTH U 3aKOH BCEMHPHOTO bubnmoreka [JOK




TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
IIagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBrKeHune e

23 BOKPYT I'PaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). 'anaktukn"
Pemenne 3agaq mo teme "Cuna i 1OK
nOIMOTEKA
24 TSDKECTU Y 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBast KocMHUecKasi CKOPOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne maTepraIbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO. Eu6 10K
N nonroTeka
26 PaBHOBecue TBEpaOTO TENA C httos://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCHIO BPALICHHSI. T '
MowmeHnT cunbl. LleHnTp TsbkecTn
PaBHOBeCHe MaTepUabHOM TOYKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEPIOrO TENA C
3aKPETUIEHHOW OCBIO BpAIICHHMS.
MowmeHT cunbl. LleHTp TsxecTH
28 Pemenue 3agau no reme "MomeHT bubnuoreka [JOK
cuibl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1O Eufs 10K
nonroTeKa
29 TeMme "MexaHH4eCcKOoe IBUKEHHUE.
B N | https://m.edsoo.ru/ff0b0408
3aMMOJICUCTBHE TEI
KonTtponsHas pabora no teme Bu6 [IOK
nonMoTeKa
30 "MexaHn4ecKoe IBUKEHUE.

Bs3aumonetictsue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynsc Tena. mnynbe cuibl. 3aK0H

31 COXpaHEHUs UMIYJbca. YIPYroe u bubmmorexa LHOK
P Y o pyT https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOJICHCTBUE
32 Pemenne 3amad o teme "3akoH bubmmorexa [IOK
COXPaHEHUs UMITyJIbca" https://m.edsoo.ru/ffob096¢
33 Ypok-koHpepeHus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoreka [IOK
4 M
3 eXAHHICCKaA PAOOTa 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bu6mmoreka [IOK
YOPYTOCTH M CHJIBI TPEHMS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «Omnpesenenne
36 paboThI CUJIBI TPEHUS MIPU
PaBHOMEPHOM JIBU)KEHUH Teja 10
TOPU30HTAIBHOM MOBEPXHOCTH»
37 CBs13b 3HEpPruM U pabOTHI.
[ToTennmanpHas 3Heprus
Kunernueckas sueprus. Teopema o bubnuorexka [JOK
38 .
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas padora «M3ydeHue bubnunoreka [JOK
3aKOHA COXPaAHEHUs SHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABUKEHHE B €TI0 bu6mmoreka [JOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoiaeOaHusl. bubnunoreka [JOK

BrinyxieHnble konebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0




43

MareMaTu4ecKuii ¥ NpyKUHHBIN
MAasTHUKH

44

Ypok-uccienoBanue «3aBUCUMOCTh
Meproia KoJeOaHu OT )KECTKOCTH
IIPY>XKUHBL U MAcCHL Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3HEpruy npu
MEXaHUYECKUX KOJICOaHUSIX

46

JlabopaTtopHas pabota «Omnpesenenue
4acTOTHI U IEpHoia KojebaHui
MPYKUHHOTO MasTHUKa

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIEpH0/1a KoJIeOaHui
Tpy3a, OJIBEIICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHEI. CBOMCTBA
MexaHU4YeCKuX BOJH. [IpogosbHbIC 1
TOTIEPEYHBIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHius "MexaHudecKkue
BOJIHBI B TBEPJIOM TeJI€.
CeiicMuueckue BOJIHbI"

50

3Byk. PactipocTpanenue u oTpaxxeHue
3ByKa

51

VYpok-uccnenoBanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTa TOHA.
AKyCTHUECKHUI PE30HAHC

53

Ypok-koHpepeHus "YIIbTpa3ByK U

bu6mmoreka [JOK




nH(Pa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

bubmmorexa [{OK

o4 TeMe "3aKOHBI COXPaHECHHS.
P . https://m.edsoo.ru/ff0b25f0
Mexanudeckue KojieOaHusi U BOJTHBI
KonTtposnsHas paboTa o teme
55 "3akoHbI cOXpaHeHHs. MexaHuuyeckue
KoJieOaHus U BOJTHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DJIEKTPOMArHUTHHIE BOJTHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
VYpoxk-koudepennus "llkana
58 3NEKTPOMAarHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonb3oBaHuE 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOM cBs3H"
Ypok-uccnenoBanue "N3yuenne
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C bubmmorexa [TOK
P \ https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIILHOTO TeedoHa
Pemenue 3a1ay Ha onpeneneHue
60 YaCTOTHI U JUTUHBI 3JIEKTPOMATrHUTHOU
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 Ckopoctb cBeTa. BonHOBbIE cBOMCTBA bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. lIpsamoinnneiinoe
62 acCIIpOCTPaHEHHE CBETA. 3aTMEHUS bubmmorexa [TOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Connua n Jlynst
63 3aKoH OTpakKeHUs CBETa. 3epKaia. bubnmoreka [JOK

Pemenne 3ama4d Ha NPHUMCHCHUC

https://m.edsoo.ru/ff0b38c4




3aKOHa OTpaXCHUs CBCTA

[Ipenomiienue cBera. 3aKkoH

bu6mmoreka [IOK

64
MPETOMJICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnons3oBanue MoIHOrO BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaKEHHUS B ONTUYECKUX CBETOBOIAX
JlabopaTtophnas pabota "VccrnenoBanue
66 3aBUCHUMOCTH yIJia MPETOMIICHHS
CBETOBOTO JIy4a OT yrjia maJcHus Ha
rpanuiie "Bo3ayx-crekio""
VYpoxk-koudepennus "Mcnonb3oBanue
67 TOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JInnzel. OnTHYecKas cuja JMH3bI
https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [JOK
69 [TocTpoenne n300paxeHni B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopaTtopnas padora "Ompeneienue
70 ¢box EHOFE aC(I:)TOSIHI/ISI u OIr)ITI/IquKoﬁ bubmorexa LHOK
Y p N https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JTNH3BI"
71 Ypok-koHpepenuus "Ontuyeckue bubnunoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'nma3 kak onTuueckas cucrema. 3peHue Bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "leexTs
3penus. Kak coxpanuts 3peHue”
74 Paznoxenue 6e10ro cBera B CIIEKTP. bubnuorexa [IOK

OnreiTel HeroToHna. Cnoxxenue

https://m.edsoo.ru/ff0c0f4c




CIICKTpAaJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

Jlaboparopras pabota "OnbITHI IO
Pa30KEeHUIO OEJI0T0 CBETa B CIIEKTP U

75 BOCHPHUSATHIO IIBETA MPEIMETOB IIPU UX bubmorera [JOK
P t pelt P https://m.edsoo.ru/ff0c0e2a
Ha0JII0/IEHUH Yepe3 [IBETOBBIE
¢bunbTpel"
VYpok-npaktukym "BonHoBbIe
76 CBOICTBa CBeTa: JUCIEPCHs,
uHTepepeHus U qudpaxus"
77 OmnbiTer Pe3epdopa u mimanerapHas bubnuotexa [JOK
MOJIENb ATOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Mozens aroma bopa
Hcnyckanue 1 MorjouneHue cBera
79 atomoM. KBauThl. JIuneliuatsie bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPbI
Ypok-npaktukym "Habmronenue bubnuoreka [JOK
80 "
CIIEKTPOB UCITYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUJIbI bubmmorexa [JOK
s s https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bubnnoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl18ac
83 PaguoaxTuBHBIE IpEBpaILICHHUS. bubnuoreka [IOK
H3oTorms! https://m.edsoo.ru/ffOclal4
Pemenne 3agau mo treme: bu6mmoreka [JOK
84 n n .
PangnoaktuBHbIE IpEBpaLEHUS https://m.edsoo.ru/ff0clb4a
85 [lepuona nonypacnaga




86

VYpoxk-konpepenuus "PannoakTuBHbIe
U3IYYEHUs B IPUPOJE, METUIIMHE,
TeXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SAnepHbie peakuu. 3aKOHBI
COXpPaHEHUs 3apsA0BOr0 U MacCOBOTO
qucen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl1c58

88

DHeprusi CBsI3u aTOMHBIX siiep. CBs3b
MacChl U SHEPTUu

bubmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "SnepHeie
peakuun"

90

Peakiuu cuHTe3a M IeTCHUS SEP.
Hctounnku sneprun CoJiHIA U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlefcTBus
PaZAMOaKTUBHBIX U3TyYEHHUI Ha )KUBBIE
OpraHu3mbl"

92

[ToaroToBka Kk KOHTPOJILHON paboTe MO
TeMme "DJIEeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanTtoBsbie siBieHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KontponsHas pabora no teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEeKTPOMAarHUTHbIE BOJIHBI.
KBanToBbIe siBIeHUS"

94

[ToBTOpenue, 060061IeHNE.
JIaGopaTopHble pabOThI IO KypCy
"B3aumopaencraue tea"

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

95

IToBTOpenue, o6oOmmenue. Pemenune

bu6nmoreka [JOK




PACUCTHBIX U KAYCCTBCHHBIX 3a/1a4 11O
teme "TeroBble npouecchbl”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [IOK
96 pacYeTHBIX ¥ KQUEeCTBEHHBIX 3314 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermoBeIx aBuraresneii”
[ToBTOpenue, 06061eHNe. Pemenue
bubmmoreka [IOK
97 pacUeTHBIX ¥ KQUEeCTBEHHBIX 3314 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTranoBoK"
[ToBTOpEnue, 06061IeHNE.
98 JIaboparopHbIe pabOTHI IO KypC 1 1 bubmorera [JOK
" pazep P " et https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SBJICHUS
[ToBTOpenue, 0606meHune. Padota ¢
99 TEKCTaMH 10 TeMe "3aKOHBI 1 brbmmorexa [OK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o0menne. Pabora ¢
100 Tekctamu 1o TeMe "Kosebanus u 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Padora ¢
101 TekcTaMu 1o teme "CBeToBbIE 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpeHue, 0600meHne. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas u 1
saepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME







YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHE MATEPHUAJIBI IJIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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