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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (OpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHS
¢u3MKN Ha AEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3uKe y4WUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUYarOINXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTETIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubosee SICHbIC
o0OpasIlpl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW TPaMOTHOCTU M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4yHBIE
JI0Ka3aTeNIbCTBA JUIS TOJTYYSHHS BHIBOIOB.

[lenn wsyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit dexaepanuu, pean3yrOIUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepannu (IpoToKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHUS MaTepUH U (PyHIaMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHe 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUyE€THBIX 3alady ¢
UCITIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAep>KaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (UBNKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HenEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeZel0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoibl. PU3NUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SABJICHHUN C TOMOIIBIO MOJIEEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. ®usuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI ASEHUS MIKaJIbl U3MEPUTEIBHOTO TpUdopa.
2. M3mepeHnue pacCTOSHUMN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0Jblle, YeM OOJbllle BbICOTa
IyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxkenne uactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe naBmwxkenue, nauddysus. B3anmomelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYeCKrX) Tesl. B3anMMOCBs3b MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHMS.



2. Habmonenue muddysun.
3. HabGmonenue ~ sBimeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE TOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHme MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune cCKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTU MPHU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHMUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuKka TIo
HaKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (medopmanuu)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIICHUS U yBEIWYCHUS JaBieHus. J[aBneHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOChHEpHOTo J1aBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacT Tea

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABaHUE WM MTOTPYKEHHUE TeJT B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh
YaCTHU TeJla U OT TUIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPYy30MOABEMHOCTH.

A A T o
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[lpocThle MexaHW3MBI: pbryar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbruara. [[pumeHeHre paBuiia paBHOBECHS pbldara K 0J0Ky. «30J10Toe



npasuiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BUJIa MEXAaHWUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yCinoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHNS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIpHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonnyectBo Temnotel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamnus. Mcnapenwe. Kunenume. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHS.

BnaxHocTs BO3ayXa.

OHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemsoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tela B pe3yibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIMJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DdiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsiaoB. Bs3aummopeictehe
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU AEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3aps/ioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KHJIKOCTSX U r'a3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM M €ro 3HauyeHHWe i Ku3HU Ha 3emiie. OnbIT
Opcrena. MarouTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 3neKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.
DIIEKTPOreHEPaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3aPSIKEHHBIX TEIL.
Y CTpoRCTBO 1 IEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOoBOHUKH W TUSJICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cToOuHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUUeCKOro HaPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJKOCOB MarHuTa.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOTO TIOJNS HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEYEHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIHOXKEHUS HAIPSHKEHUM TIPU  MOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO 4epe3 JIAMIIOUYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHCHUU
U pa3JieJICHUH.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUS MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nsrkeHue. HepaBHoMmepHoe npsimonnHeNnHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOpOCTb TeJ1a IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMN CyTIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh u neperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€Ta.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUXKEHUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TET.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIYJIbca MPHU a0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIUH MPH JABHKEHUU Tella Mo JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBMIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HaKJIOHHOM ITUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJBUYKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPaHECHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHblE M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOoHa. OTpaxkeHue 3Byka. H(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJ MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuwie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYecKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHUM NPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJIEOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWI rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHus: Connua u Jlynel. Otpaxenue cera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyuen B tnH3e. OnTudeckas cucrema poToarmapaTa, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jy4er B pacCEerBarOIIECH JIMH3E.

[Tomy4yenune n300paxxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun gevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens riia3za.

11. Pa3noxeHnue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCMMOCTH yTila OTPaKEHHsI CBETOBOIO Jiyya OT YIJia
naJIeHus.

2. M3yueHue xapakTepUCTUK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pakeHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIbI coOMparouei
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u NnoryiomeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. W3otomsl. PannoakTuBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas sHepreruka. JleMCTBUS paJMOAKTUBHBIX H3JIYYEHU Ha JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexkTpsl pa3JIMYHBIX T'a30B.

3. CnekTtp BOAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uziydeHus IPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpotorpadusim).

3. M3mepeHue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATH3alu1
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU U3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY Mo (HU3HMKEe Il 00ydaromuxcsi, BRIOPABIIUX ATOT
y4eOHBII TpeIMeT.

[Ipy M3y4eHU AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTEP JAHHOTO Pa3/ieiia peain3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BBINOJHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIECIOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIENH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TMpaBuUi OE30MacHOrO TOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOorax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpYJIOBaHHMEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha ONIHOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MNPaKTUYECKUX 3ajlady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJIOTMYECKOW U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M TNPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - NMOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM 4HCJE (POPMYITUPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXalOLIyl Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbraTe ocBOeHHUs MpOrpaMMEI 10 (PU3KKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBuA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHbIE TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHMSI IJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMAaTPUBAEMBIX (PaKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M TTPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIJBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKKE BBIJBUTATH MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nnopmanueii:

MPUMEHSTh Pa3TUYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM MPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATh MH(POPMAITHTO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7le OOCYXJEHUs Yy4eOHOTrOo Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHUS C CYXKACHUSIMH JPYTMX YYaCTHUKOB
nuanora, OOHapyXKUBATh PA3IMINE M CXOACTBO IMO3HIIH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHON pabOTHI, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCA B  PA3IMYHBIX  IMOAXOJAX TMPHUHATHS  pEHICHUMN
(MHIMBHUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHUus GU3NUECKON 3a7a4u WIn
IUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIiaracMbIe BAPUAHTHI PEIICHU;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
$u3NYeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIU U YCIOBHSIM;

CTaBUTH ce€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO HA OIIMOKY MpHU pEIIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ IPABO APYTOrO.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAUHHIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YACTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEpLU,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEILIEHHOM OCBHIO
BpalleHus, epeada JaBJIeHus TBEPABIMU TEIAMU, KUIKOCTIMHU U Ta3aMH,
aTMOC(PEpHOE J1aBJICHUE, IUIABAHHE TEJ, MPEBPALIECHUS MEXaHHYECKOU
HHEPrUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uHuclie (PU3NYECKUE SABJICHHUS B MPHUPOJE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CUJIbI TPEHUSI B MPUPOAEC U TEXHUKE, BIHSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe YeJOBeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33/1auy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMUIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
bu3ndeckue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tea,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CUJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
MOTEHUUAJIbHAST JHEpPrus), MpU OMNUCAHUM TMPABWIBHO TPAKTOBAThH
(bU3UYECKUI CMBICIT UCTIOJIB3YEMbIX BEJTMYHMH, UX 0003HAYEHUS U AUHUIIBI
(Gbu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOIECCHI,
UCIIOJB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIo paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN



SHEpruM, MpPU H3TOM [aBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33Jau 3aIIUCBIBATh KPATKOE yCIOBHUE, MOJCTABIATh (PU3NUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpoOJEeMBbl, KOTOpPbIE MOKHO PpELIUTh MpPU MOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJUTh OUIMOKM B XOJ€ ONbITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUW WU
(bu3MYecKuX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0bEMa, CHUIIBI U TEMIEpaTypbl C UCIHOJb30BAaHUEM aHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JpPYrol € HCIOJb30BAHUEM MPSMBIX HM3MEPEHUN (3aBUCHMOCTH IIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUIIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIENAOBaHUsA, COOUpAaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DM3MYECKUX BEIMYMH B BHJE



NPEIJIOKEHHBIX TaOJIUI U TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcOOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYyHbl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, NOPUIHEBON HACOC, ApEOMETP), UCIOIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHusi 0€30MacHOCTH Mpu oOpareHuu ¢ mpudbopamMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYLIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE UMEIOLTNXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3NUECKOro COJepKaHus, CIIPaBOUHbIE MaTEPHUAIIbl, PECYPCHI
cetu MuTepHer, BiageTb MNpuéMaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HPU3HUECKOTO COACPKAHUS, B TOM
qHCclie IMyOJIMYHO JIeJaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOESKTOB WIIN
y4eOHBIX HCCIEIOBAaHUM, IPU ITOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPY BBIMOJHEHUU YUYEOHBIX MPOCKTOB WM HCCICIOBAHUU PaCTIPEIEATh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBAI MHEHUE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEILUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arpETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe TE€Na, HACHIUIEHHBIM M HEHACHIIIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI JHEPrUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pACIIMPEHHE U CHKATHE, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJCHCAllUs, IJIaBJICHUE, KpUCTAIIM3alus (OTBEpAECBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3TTyYEHHE),
ANEKTPU3aLUs TeN, B3AUMOJICUCTBUE 3apSAI0B, JEHCTBUS AJIEKTPHUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICUCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs UHAYKLIKS)
[0 ONHMCAHWID WX XapaKTEpPHbIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3amep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, pOJib MATHUTHOTO MOJIS JJIsl )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKU) (U3NYECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢dusznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTABJICHUS, yJeNbHAs TEIJIoTa MapooOpa3oBaHuUsl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEJIbHOE CONMPOTUBIICHUE BEIIECTBA, PA00Ta U MOUTHOCTD JIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYUHAMH, CTPOUTHh TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHUS 3apsja, 3akoH Oma JjIsl yyacTKa I11eTH, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUECKOE BHIPAKECHHE,
OOBSICHATH (PU3MUECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCIOJB3YSd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJTY4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MNP [OMOIIU
(bU3MYECKUX METOJOB, HCIOJB3Ysl OIMHCAHWE HCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUS UCCIICIOBAHUS, JIe]aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IIYYEHHH OT I[BETa U3JIydarollel (MOrjJouarolei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX T[IOJE€H TMOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO TOJIS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTaA,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIbHOM BIIaKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (PU3MUECKON BETUUYHMHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEYEHMS U YJEIBHOIO COIPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEpPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(PUKOB, 1€TaTh
BBIBO/IbI IO pE3YyJIbTaTaM UCCIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHUE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIElysl MPEIIOKEHHON MHCTPYKLHMH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTIOIaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUUIEHUS] JOMOB, TUTPOMETP, TApOBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBJICHUN U HEOOXOJMMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETpP, IBUTATEIb BHYTPEHHEIO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATEIbHBIM U NAPAJIETbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
YCIJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX LIENEN;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIMOJIb30BAHUS (DU3MYECKUX 3HAHUW B TOBCEIHEBHOMN



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAIMM (PU3NYECKOTO COAEp)KaHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (GU3NUECKOTro COAEpKaHUs, CIIpaBOYHbIE MAaTEPUaJIbl, PECYpPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMM KOHCHEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0mias MHGOPMALMI0O M3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM YKCJIe MyOJINYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IOpU BBINOJHEHUM YYEOHBIX IPOEKTOB U HUCCIEIOBaHUM (PU3UUECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 3a BBHINOJHEHUEM IJIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIBL, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTB pa3peniaTb KOH(IUKTHI.

K koHiy oOyuenus B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCHUTEIHBHOCTh MEXaHHYCCKOTO JBIIKCHHS, Jaedopmarius
(ympyrasi, mnjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TICPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHMYECKUE KOIeOaHUs U
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUSI W TOTJIONMIEeHUs, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (pPaBHOMEPHOE M HEpPaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHUE, CBOOOIHOE
najicHUe TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBUE
T€JI, PEAKTUBHOE JBIKCHUE, KOJIEOATEIHbHOE JBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJieOaHWs), PE30HAHC, BOJHOBOE JBHKEHUE, OTPAXKEHHUE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITyYEHHUs]) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBJICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPHUPOJIE:
MIPUJIUBBI U OTJIUBBI, ABMKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOTO M3JIY4YEHHM, €CTeCTBEHHBIM
paZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHUS, CUJa YNPYTOCTH, CUJIA TSKECTHU, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAasl SHEPT s, TOJIHASI MEXaHUYECKasi SHEPIHsl, IEPUOL
U 4YacToTa KojieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NPH ONUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYMH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,
OPUHIMI CYNEpPNO3UIMK CHJI, MPUHIUI OTHOCUTEIbHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBONCTBA (DU3MUECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMI ),
UCIIOJNB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3alau 3allMChIBaTh KPATKOE yCIOBHUE, BBISABIIATD
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIlIEHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHUE HCCIEJOBAHMS, BbIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh HOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJIC€OaHUH, MPSIMOJIIMHEMHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro cCBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)ke€HHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30bITOUHOro Habopa
000pyIOBaHUSs, OMUCHIBATH XOJI OTBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMOold BeIMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoiell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HavyalbHOM CKOpPOCTH, TMepHOAa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakK€HUsl CBETa OT yrjla MaJeHUs U yria MpejJoMJICHHs OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPAThH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW  3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BENMUMH (CpEemHSISA
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHMI MaTeMaTHYECKOTO W MPYKHHHOTO MAsTHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHONW WHCTPYKIIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MMOTYUEHHBIE PE3YJIbTATHI C YUETOM 3a/IaHHOMN
MOTPEIIHOCTH U3MEPEHN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UIECKUX MOJIEICH:
MaTepuaibHas TOYKA, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JTy4, TOHKAas JIMH3a, TUTaHeTapHass MOJIETb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHUCIE:
CIUAOMETP, JATYMKH TIOJIOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXoauMble (pu3myeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMBI U CXEMAaTHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
perieHnr  y4eOHO-TIPAKTUYECKUX — 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3epKajie M cCOOMparolIei JIUH3E;
NPUBOJUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOJIB30BaHKS (DU3UYECKUX 3HAHWA B TOBCEIHEBHOM
KU3HH NI obecriedeHust 0€30MacHOCTH Tpu oOpaIreHu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHUS 3I0POBBS M COOTIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIOIIeH cpele;

OCYIICCTBJIATh TOUCK HWHPOpMAUKA (PU3HUECKOTO COJCpPKAaHUSI B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI IIOMCKOBBINA 3apPOC, HAXOAHUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYICHHONW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COAEp KAHUA,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yéToM OCOOEHHOCTEW ayAuTOpHUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAOLIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 Bubmiorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 1 bubmorexa HOK
) yd A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CTpoeHUe BelllecTBa 1
p H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukeHne U B3auMo/1eiicTBHE TeJl
b K
3.1 Mexanuueckoe OBMKECHHE 3 nommorexa IO

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TennioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps:/m.cdsoo.ru/7f418 ] ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHn4eCKOe IBH)KCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHnueckHe K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
RAHITICCKHC BOTBI. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPaHEHHUS CBETA 6 2 bubmmorexa [TOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

®usnka — Hayka o npupoze. SBienus
npupoabl. dusnueckue BICHUS.
MexaHuuecKkue, TeIIOBbIE, JIEKTPUUECKHE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIC SIBIICHHUS.

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

CraproBas quarHoctuueckas padora

dusznyeckue BEIUUYUHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIepaTyphl MPH MOMOIIHN YKUIKOCTHOTO
TEPMOMETpA U JaTYyuKa TeMIepaTyphl”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH
W3y4aroT npupoay. EcrecTBeHHOHAYUYHBIN
MeTo no3HaHus. Onucanue GU3nyecKux
SIBIICHUH C IOMOIIIBIO MOJIEIICH

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

VYpok-uccnenosanue "lIpoBepka runoTessl:
JATbHOCTH TOJNIETA MapUKa, MyIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

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




bu6mmoreka [IOK

ten. Cuna ynpyroctu. 3akoH ['yka

8 JlpInkerie HacTALl BelliecTsa https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBA3b MEX1y CBOMCTBAMH BEILECTB B
1 Pa3HBIX arperaTHbIX COCTOSHUSAX U UX bubmumoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2 Mexanunueckoe JBrKeHuEe. PaBHoOMepHOE U bubnuorexa [JOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CropocTs. EAMHHLEL CKopOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKEHUS bubmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
WNueprusa. 3akon nnepuun. Bzaumoeiicteue
15 TeJI KaK MPUYMHA U3MEHEHHS CKOPOCTH bubmorera [JOK
https://m.edsoo.ru/ff0a0c10
JIBIKEHUS TEJl
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubmuorexa [JOK
oObema Tesa 1o ero IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparophnas pabota «Onpenenenue
MJIOTHOCTHU TBEPAOTO TENa»
13 Pemenne 3agau mo teme "I11O0THOCTH bu6mmorexa [IOK
BernecTra" https://m.edsoo.ru/ff0al23¢c
19 Cuila KaK XapakTepUCTHKA B3aUMOICUCTBUS




JlaGopaTopHas paborta «3ydeHue

20 3aBHCUMOCTH pacTsKeHHs (1edopMariim)
MPY>KUHBI OT MPUIIOKEHHON CHIIBD)

21 ABnenue Tarorenus. Cuna TsHKECTH
CBs13b MEX]ly CUIION TSKECTU U MacCOi

bubmuorexa [JOK

22 tena. Bec tena. Pemenue 3ana4 no teme

" " https://m.edsoo.ru/ff0al778
Cuiia TsbKecTu

7 Cuiia TsKeCTH Ha APYTHX IJIaHeTax. bubnunoreka [HOK
®u3nYecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubnnoreka [JOK

24 N3amepenue cun. JJlunamomerp 1

https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnnoreka [JOK
OJIHOM IIpsiMOl. PaBHOACHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70

7 Pemenue 3agau o reme
"PaBHonelicTByrOMmAas cui”

)% TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnnoreka [JOK
Tpenue B NpUpoOJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue

79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnmnorexa [JOK
CHJIBI JaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Perenue 3anau Ha onpeneneHue
PaBHOJECUCTBYIOLIEN CUJIIBI
Pemenue 3anau no temam: «Bec Tenay,

bu6mmoreka [IOK
31 «['pauueckoe n3oOpakeHne U,

«CI/IJ'IBI», ((PaBHOﬂCﬁCTBYIOHlaH CHIID»

https://m.edsoo.ru/ff0alde0




KonTponbhas pabota no remam:
«Mexanunueckoe qBUKeHHe», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
JHanenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
33
YBEJIMYEHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubmmoreka [JOK
34 N
OT 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaya naBieHust TBEPABIMU TEJIaMH, bubnuoreka [IOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTHU U ras3e, BbI3BAaHHOE bubnnoreka [JOK
JIECTBUEM CHUJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapienue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamnsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobaroutecs cocy b https://m.edsoo.ru/ff0a2970
39 I'mppasinueckuii npece bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuannbl
A1 CYIIIECTBOBAHUS BO3IYIIIHOW 000JIOUKHI bubnmnoreka [JOK
3emutd. 3aBUCUMOCTb aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS
bubnmoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne https://m.edsocL).Iru/fanzbSa
43 N3mepenue atmocdepHoro aanenus. OnsIt bubnuorexa [IOK

Toppuuennun

https://m.edsoo.ru/ff0a2da8




m 3aBUCUMOCTH aTMOC(HEPHOTO JIABJICHHS OT bubnunorexka [HOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo teme " AtmocdepHoe
nasienue"
JleiicTBuE )KUIKOCTH U Ta3a Ha
47 nor €HHOE B HUX Te€JI0. ApXUMea0Ba bubmorexa LOK
pyx - AP 4 https://m.edsoo.ru/ff0a3276
cula
JIaGoparopnast padora «Onpenenenue
48 BLITaJII)KI/IBEIom:ﬁ CHJIBI I[eiIIOCTB TOIIEN Ha bubmmorexa LHOK
’ y https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
Jlaboparopnas paboTa 1mo Teme
49 «HccnenoBaHue 3aBUCUMOCTH Beca Tejla B bu6mmorexa [IOK
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YaCTH TEIa»
bu6mmorexa [IOK
50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanme
52 cynoB. BosmyxomnaBanuey, «JlaBienue bubmorexa LHOK
YAOB. BOSAYX > hitps://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 Kontponbras padota nmo teme «/laBnenne
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
Bubnmoreka IIOK
54 Mexanunueckasi pabota 1

https://m.edsoo.ru/ff0a3f82




bu6mmoreka [IOK

3 Monrocts. EuHiiter morsocTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccinenoBanue "PacyéT MOIHOCTH, !
pa3BuUBaeMoOM pH Mo IbEME 1o JiecTHULE"
57 [Ipocteie Mexanu3mbl. Poruar. PaBHoBecue
CHJI Ha pblyare
Prbryaru B TexHUKe, OBITY ¥ IPUPOJIE.
58 Jlaboparopuas padota «Vccienoanue 0.5 ngj;;f;igﬁioaﬂ&
YCIIOBUI paBHOBECUS pbIUaray
59 Pemenue 3agad mo teme «Y clioBust bubmuorexa [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro aecTpust
60 MexaHu3ma. Jlaboparopnas padora 0.5
«M3mepenune KIIJI HakKIOHHOM IIIOCKOCTHY
61 Pemenue 3agau mo teme "Padora, bu6mmoreka [IOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
& Mexanunueckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MMOTEHIMAIbHAs YHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHMYECKON SHEPIUH Bubmmorexa LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaNIbHOE OIpeieTIeHHE
64 W3MEHEHUSI KHHETUYECKON U 1
MTOTCHIIMATHFHON YHEPTHH MTPU CKATHIBAHUN
TeJa 0 HAKJIOHHOM MIOCKOCTH"
65 KonTponbnas pabora no teme «Paborta u

MOIITHOCTh. DHEPTHUS




PesepBHbIit ypok. Pabora ¢ TekcTamu mo

bu6mmoreka [IOK

66 1
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. PaGora ¢ TekcTamu mo

67 teme "JlaBineHne TBEPABIX TEI, )KUIKOCTEH B 1 bubmorexa [IOK

\ PA > I https://m.edsoo.ru/ff0a4ffe

ra3os
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

68 n " 1
teme "Pabota. MomHoOCTb. DHEprus

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bu6muotexa [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYT 1
Mopenu TBEPAOTO, KUAKOTO U
. bubnuoreka [IOK
3 razo00pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0aS800
6 CmaunBaHue U KallWUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIupeHue U CokaTue 1 buommorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Bryrtpennsis sueprus. CriocoObl bubnmnoreka HOK
U3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

10 Buael Teronepenauu Bubmaorexa ITOK

https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IlpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemrooOMeH 1 TEIII0BOE bubmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabora

14 "UccnenoBanue siBICHUS bubnuoreka [{OK
TEMJI000MEeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"

Pacuer konuyecTBa TEMIOTHI,

s HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKICHUHN
JlaGopaTopHnas pabota

16 "Onplzz[eﬂl;HHe I})/,HCJIBHOP'I bubmmorexa [TOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECPJACBAHUC

18 KpUCTAJIMYECKHUX Tell. Y AenbHas bubnmnorexa LHOK
P e hitps://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABICHUS
JlaGopaTtopHnas pabota
19 "Onpenesnenne yaeabHON TEIUIOTHI Bubmaorexa ITOK
p y” https://m.edsoo.ru/ff0a72fe
IIaBJIECHHUS JIBIA
20 [TapooOpazoBaHue 1 KOHIEHCAIHS. Bu6muotexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y aenbuas temiora
mapooOpa3oBaHUs U KOHIAEHCAIINH.
21 Bafa)ncnf/locn, TEeMIIEPATYPhbI buGnuorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenne bubmmoreka [JOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro nBuraTessi.
25 TennoBple ABUraTeIN U 3aliuTa bubmmorexa TOK
a i Hl https://m.edsoo.ru/ff0a7c7¢
OKPY’KaIoIIEeH cpebl
26 3aKOH COXpaHEeHMsI U MTPEBPALCHHS

OHCPIuM B TCIJIOBBIX ITPOIECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonrponbHas pabora no reme
28 "Tennossle sABIeHUs. MI3MeHeHHe bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILECTBA
29 OnekTpusanus Tei. [[Ba pona
JIEKTPUUECKUX 3apsi/ioB
Ypok-uccienoBanue
30 "DnexTpuzanus TeJl UHAYKLIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.
1 HanpsokeHHOCTD 2IIEKTPUUECKOTO bubmuoreka [IOK
nosis. [IpuHnmn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJEH
Hocurenu snekrpudeckux 3apsaaos.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXPaHEHU DIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecI;BOBaHm. I/ICquHI/IKH bubmmorexa TIOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AJIIEKTPUUECKOTO TOJI Ha 1
MPOBOJIHUKY U TUDJIEKTPUKH"

DJIEKTPUUYECKUI TOK B METaJlax, bubnnoreka HOK

39
JKHMIKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas enb 1 eé
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora

41 "U3mepenue u peryanpoBaHue CUITBI 0.5 bubmmorexa [TOK

°p Peryip ' https://m.edsoo.ru/ff0asbd6
TOKa
DNEeKTpUUECKOe HAMpsKEHHE.

4 Bonbr™merp. JIabopaTopnas pabora 0.5 bubnuoreka [IOK
"N3MepeHue u peryimpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE TPOBOJHUKA.
43 VY nenpHOE CONPOTUBICHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 COIIPOTUBIICHHS IPOBOJHHUKA OT €r0 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAN MTOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCHMOCTh CHIIBI TOKA OT
but6mmorekxa [IOK
45 HanpsbkeHus. 3akoH OMa Ay

y4yacTKa nemnu

https://m.edsoo.ru/ff0aa44a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, U ero 4yepe3 pe3ncTop, OT bubmmorexa LOK
> AT pesp P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IIpaBUJjIa CIIOKEHUS HAIIPSKECHUN bubmmoreka [JOK
[PU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IpaBuJja JJisl CUJIbl TOKA IIPU bubmmoreka [JOK
rapajuielIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa i1 pasiInyHoro bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Paborta 1 MOIIHOCTH
51 DJIEKTPUUECKOTO TOKA. 3aKOH bubmorexa LHOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JIaGoparopHasg pabora
52 "On 1e3 eJ'IleI/Ie pa6OTI>I Y MOIIHOCTH bubmmorexa LHOK
pel p " m https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FITEKTPHUUECKON bubmuorexa [IOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3apsi/bl.

54 apsiie e tera bu6nmoreka [IOK
SDKEHHBIC TEJla U UX
DIDICHHE 5 https://m.edsoo.ru/ff0abd2c
B3auMojieiicTBUs. [locTOSHHBIN
ANEKTPUYECKUH TOK"
KoHTponbHas pabota 1o Teme
"DnexkTpuueckue 3apsabl.
55 Sapsiie o tera bu6nmmoreka [IOK
SDKEHHBIC TEJa U UX
P . . https://m.edsoo.ru/ff0abea8
B3auMojiericTBus. [locToSHHBIN
ANEKTPUUECKUIN TOK"
56 ITocTosIHHBIE MATHUTEI, UX
B3aHUMOCHCTBHC
57 Vpok-uccnenosanue "M3yuenue | bubmmoreka [JOK
ITOJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe mojie. MarautHoe moJje
bubnunoreka LIOK
58 3eMIHM U ero 3Ha4YeHue IS SKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmneiT OpcTena. MaruuTtHoe nose
59 ame ecKoro Toka Ma oe bubmmorexa [TOK
JIEKTPHUYECKOTO TOK THUTH
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
60 texHuke. JJabopatopHas pabora 0.5 bubmuoreka [IOK
"N3yuenune neiCTBUS MArHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
IOJIS1 HAa MPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcrionp3oBanue
o bubmuoreka [{OK
61 AJEKTPOJIBUraTeeil B TEXHUYECKUX

YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0ac86¢




62

"KoHcTpyupoBaHue U u3ydyeHue
paboThl AnekTpoaBUraTens"”
OmnbiTel Papajnesi. 3aKoH
3JIEKTPOMArHUTHON MHTYKITUH.
[IpaBuio Jlenua

63

Onexrporerepatop. CriocoObt
MOJTYYEHUS DIIEKTPUICCKON
SHEPruu. DIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUU

64

[ToaroroBka K KOHTPOJILHOU padboTe

1o TeMe "DIeKTPUIECKHEe U
MAarduTHbIE sBIeHUSA"

65

66

67

68

KonTtponbHast pabora o Teme
"DIeKTpUUECKHE U MATHUTHBIE
SIBJICHUS"

PeseprHrlit ypok. Pabora ¢
TexcTamu 110 Teme "TernoBrle
saBieHus"

PezepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "[locTosTHHBIN
JNEKTPUYECKUH TOK"

PesepsHslil ypok. Pabora ¢
TEKCTaMHU 1o TeMe "MarHuTHbIe
SIBJICHUS"

bubmuoreka [{OK
https://m.edsoo.ru/ff0acb14

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0accSe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68

14.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JBUKEHUE. |
MarepuanbpHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuoreka [JOK

3 1
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota

7 "OnpeneneHne ycKOpeHus Tela Ipu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JIBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe mmagenne teia. OIBITH !
lanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubnuorexa [IOK

oKkpyHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas u yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HerotoHna. bu6mmoreka [IOK
12 .
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 C 3 r bubmuoreka [JOK
Hia YHpYrocTh. SaKoH 1 yKa https://m.edsoo.ru/ff0aeca?2
16 Pemenne 3agaud mo teme «Cuiia
YIOPYTOCTHY
JlaGoparopHasg pabora
17 0 pATOp P bu6mmoreka [IOK
(TIPEACIICHIE JKECTROCTH https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
13 C bu6mmoreka [IOK
118 TpeHIt hitps://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Crita bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabora
20 "0 PaTopHAT P bubmuorexa [IOK
fipeaeenne Koaq)'fbHHHeHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no reMe "3aKOHBI
A bu6nmmoreka [JOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0O bubmmnorexa [IOK
- 7 CKOP htps://m.edsoo.ru/ff0af044
agcHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau nmo teme "Cuita
24 TSHKECTH U 3aKOH BCEMUPHOI'O buGnnorexa LIOK
. P https://m.edsoo.r/ff0af5f8
TATOTEHUS
)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualIbHON TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEIA C bubnnorexa [IOK
. . p https://m.edsoo.ru/ffOafe36
3aKpeIIEHHON OChIO BpalllCHHUS.
MowmeHnT cunsl. LeHTp TsKECTH
PaBHOBECHE MaTepUaIbHON TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOI OCBIO BpaIllCHUS.
MowmenT cunsl. LienTp Tsoxectn
)3 Pemenne 3agau mo teme "MoMeEHT bu6mmoreka [JOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 o TeMe "MexaHn4eckoe IBHKEHUE.

BsaumonetictBue ten"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "MexaHI/I‘-IfCKOC /IBHACCHIE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"

Nmnynbc Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICHICTBUE

0 Pemenue 3amau mo teme "3aKkoH bubmuoreka [JOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c

1 Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOIIHOCTb hitps-//m.cdsoo.ru/f0b0as4

35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
IIpU pAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBsi3b 3HEPTUH U PaOOTHI.

[ToTeHumanbHas YHEPrus

18 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHHUKE

40 JlaGopatopHas pabora «3yueHue bubnnorexka [JOK

3daKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHoe ABUXEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BriHyX1€HHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XUHBI 1 MAaCChI I'py3a»

[IpeBpateHre YHEPTUU TIPU
MEXaHUYECKUX KOJICOaHUAX
JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U NepHoa
KOJICOAHUH MPYKMHHOTO MasTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJia KoJeOaHmi
rpysa, OABEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

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

48

49

50

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

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




51

52

Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTH"

['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

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

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

54

55

56

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"

KoHTpoinbHas pabota 1o Teme
"3aKOHBI COXpPAHEHMUS.
Mexannyeckue KoueOaHust 1 BOIHBI"

SHGKTpOMaFHI/ITHOC I10JIC.
BHGKTpOMaFHI/ITHbIe BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
Ypok-konpepenus "[lkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnons30BaHue IIEKTPOMATHUTHBIX
BOJIH JJII COTOBOI cBsi3H"

Ypok-uccnenosanue "Mzydenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c




DneKTpOMarHuTHasl IPUPO/Ia CBETA.

61 CkopocTh cBeta. BoHoBEIE bubmorexa LOK
P ' htps://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Ucrounuku cBeta. [IpsMonuueitHoe
62 acIIPOCTpPaHEHHE CBETa. 3aTMEHHUS bubmmnorexa [IOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpa)K€HUs CBETa. 3epKaia.
63 Penrenue 3amau Ha IprUMEHEHUE buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeta. Mcronp30BaHKE MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ff0b3cS5c
OIITHYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 IPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrja rnajgeHus Ha rpaHulie "Bo3ayX-
crexio""
VYpok-koHpepeHuus
"Ucnons30BaHye ITOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBSI3B"
bubmuorexa [JOK
68 JInnzel. OnTnyeckast cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. Bubaunoreka [IOK
69 [TocTpoenue n3o0paxeHui B TMH3AX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHnas pabota
"Onpenenenne GOKYCHOTO

bu6mmoreka [IOK

70 PacCTOSHUS U ONITUYECKOMN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3bI"

71 Ypok-koHpepenmus "OnTuiyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 xak ontuyeckasi cucTema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JlepexTo
3penus. Kak coxpanurts 3peHue"

Paznoxxenue 6enoro cBera B CIIEKT.

74 OnebiTel HetoToHa. Coxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas pabota "OnbITHI 110
pasioKeHuIo 0eI0ro cBeTa B CIEKTP

75 Y BOCIIPUSATHIO LIBETA MPEIMETOB IPU bubmmorexa [TOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNHU Yepe3 [IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus”

77 Omneitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 ITocrynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie " IIOTJIOCHHUE CBETA

bu6mmoreka [IOK

79 aromoM. KBantel. JInHeigarsie hitps-//m.cdsoo.ru/ffoc 1 44c
CIIEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue aToMHOTO sipa. bubnmoreka [JOK
Hyxiionnas moznens https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpeBpaleHus" https://m.edsoo.ru/ffO0c1b4a
85 [Tepuoxa monypacmnana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBIiIm: U3ITy4YeHUs B bubmmorexa LOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakinu. 3aKOHbI
87 COX]faHeHII/:}I 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCEI
28 DHeprus CBsSI3U aTOMHBIX SIIEP. bubnuoteka [JOK
CBs13p Macchl U DHEPTUU https://m.edsoo.ru/ffOcld7a
29 Pemenue 3amau o reme "Snepueie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun ConHLa U 3BE3NT https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepenuus "Anepuas

sHepreTuka. JlencTeus




pPaIMOAaKTUBHBIX U3Iy4e€HHH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bubmuoreka [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBIEHUS"
KonTtponbHast pabora o Teme
93 "DJEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obodIICHNE.
94 JlaGopaTopHble pabOTHI IO Kypc bubmmorexa [OK
" p pv P " ypey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTopenue, 0600menue. Pemenne
95 ACYETHBIX U KaUECTBEHHBIX 3a/1a4 bubnmnorexa LIOK
P " " https://m.edsoo.ru/ff0c2572
1o TeMe "'TermoBbIe MPouecChl
[ToBTOopenue, o6o0mmenue. Perenne
96 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTrOopenue, o6o0mmenue. Pemenne
97 ACUETHBIX U KAUEeCTBEHHBIX 33134 bubmmorexa [TOK
p " | https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI a5exkTpoycTaHOBOK
[ToBTOpenue, o6oOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboTHI IO KypCy

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHEHHUS B MEXAHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBadg u 1
saepHas Gpu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

[Tepeimkun A.B. dusuka- 7xmnacc, «Jpoday, 2020 r.
[epsimkun A.B., pusuka- 8 kmacc, «poday», 2020 .

[epsimkun A.B.., l'ytauk E.M., pusuka- 9 knacce, «podar, 2020 r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

H.B. ®unonoBuu. Metonnueckoe nocobue k yueOHuky A.B. IlepolnkuHa.
®dwusuka 7 kimace, M., 2020 r.

H.B. ®unonoBuu. Metonnueckoe nocobue k yueOHuky A.B. IlepoinkuHa.
®dusuka 8 kmacc, M., 2020 r.

H.B. ®unonoBuu. Metonnueckoe nocooue k yueOHuky A.B. IlepbiiikuHa.

®dusuka 9 xkmacc, M., 2020 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [JOK https://m.edsoo.ru
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