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MOSICHUTEJBHASA 3AIIUNCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBAaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOIIMXCSI W OPTaHU3ALMI0 H3Y4YCHHS
¢bu3uKN Ha AEATeTHbHOCTHOM OcCHOBEe. B mporpamMme mo (u3HMKE yYUTBHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U pusznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOoJee sSCHbIe
oOpasipl MPUMEHEHHUs] HAyYHOTO0 METOjla MO3HaHMsl, TO €CTh Crocoda MOoJy4YeHus
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEAIOJIaracT OBJAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIAaHHBIE W  WCIOJB30BaTh  HAy4YHbBIC
JI0KAa3aTeJIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKM HaA YpPOBHE OCHOBHOro o0IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanus3yroomux
OCHOBHBIE  00111€00pa30BaTENbHBIE NPOrPAMMBI, YTBEPXKIAEHHOW pEIIeHUEM



Komnernn Munucrepcrsa npocemienust Poccuiickoit denepanuu (poTokoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyyenus Gpuankm:

IpHOOpeTEHHE HMHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HUX MHTEUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHUS MaTepPUU U PYHIaMECHTAJILHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00YYEHHIO B 3TOM HaIlpaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYE€THBIX 3alady ¢
UCIIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIIOATh MPUPOIHBIC SIBJICHUS U BBITOJIHATH OITBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAEep>KaHuUs,
BKJIFOYAs] HHPOPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUSAX (U3HMKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HeEINIO).

[Ipennaraemsiii B mporpamMMe no (pu3HKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKkTep, YUYUTelb JIeJaeT BIOOp MPOBEICHUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUYATBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHU, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXKXAHUE OBYUEHUA
7 KIIACC

Paszgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOIIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpemHocts n3mepenuil. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SIBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. Mexanuyeckue, TEIUIOBBIE, DIICKTPUYECKHE, MArHUTHBIE, CBETOBBIE

SBJICHUS.
2. ®usnueckue npuOOpsl U TPOIEAypa MPAMBIX M3MEPEHUI aHAJIOTOBBIM M
U (QPOBBIM PUOOPOM.

Jlabopamopuwie pabomul u onvimaol.

Onpenenenue UEHbI JeJIeHUs IKaJIbl U3MEPUTEIBHOIO MPUOOpAa.

N3mepeHne pacCcTOSHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TeJ.

W3mepenne temneparypbl IIpU IIOMOLIM KUIAKOCTHOIO TEpMOMETpa M

JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: AAIBHOCTH MOJETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIBHO, TeM Oouiblie, 4YeM OOoJbIIe BhICOTA

Sk W=

IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTRA.

JIBmxenune wyactuil BemiecTBa. CBS3b CKOPOCTH ABWKEHHUS YaCTHI[ C
teMmriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamu4yeckux) Tesl. B3auMoCBsA3b MEXy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysum.
3. HabGmonenue  siBieHUd,  OOBACHAIOIIMXCA ~ MPUTSIKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. Onenka pauameTpa aroMa METOJIOM psAgOoB (C  HMCIOJb30BaHUEM

dboTorpadmuii).

2. OnbIThl O HAOJIOICHUIO TETNIOBOT'O PACIIUPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. JIBu:KeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.

SBnenne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.

Cumita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Tesl. Cuina ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HesecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUpPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6mronenue MexaHMuecKoro JIBHKEHUS Tela.

N3mepeHne cKopoCTH NMPSIMOJIMHEHOTO JBUKEHHSL.

HabGnronenue siBjeHUs] HUHEPLIMH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TEJ.

CpaBHeHHEe Macc MO B3aUMOJICUCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABUKEHUS (ILIapUKA B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS M TaK Jaliee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WM IapuKa I10

HAKJIOHHOM TIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPJIOTO Tea.

4. OnepIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTshKeHUs (aegopmMarini)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUS OT
BEca TeJla U XapakTepa CONMPUKACAIOIINXCSI HOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

ANl S e
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JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHHMS aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTruueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBienue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 000oukn 3emuu. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 u3MepeHus: aTMOCHEpPHOTO 1aBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst CoCy/bl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Teja
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.
. YCI0BHUE IUIABaHUS TEN: TJIABAHUE WJITU TTOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJla U JKUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. WccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEéMa MOTpyKEHHOMN B
KUJIKOCTh YaCcTH TeJa.
2. OnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, AEHCTBYIONIEH Ha TEIO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OnbIThl, JIEMOHCTPUPYIONIME 3aBUCHMOCTh BBITAJIKMBAIOIICH CHIIHI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTHU TeJla U OT IVIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabotra. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumeHeHune mpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npaBuio» Mexanuku. KITJ[ npocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIbI TPEHUS TPU PABHOMEPHOM JABM>KEHUU TeJIa 1O

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yCia0BUN PAaBHOBECHUS phIUara.

3. Usmepenue KII/] HaKIOHHOM IIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SJHEPIUH.

8 KUIACC

Pa3zpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIAPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BellecTBa. Macca W pa3Mmepbl aTOMOB U MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHNS MOJIEKYJIIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHWM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKECHUHW MOJEKYJSIPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJIEHUS. TEmIoBOe pacliupeHre U CoKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepeaya u copepuieHre padoThl. Bubl Teronepenayn: TeIONpOBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMoc(epHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNbHAS TEIIOTa CTOPAHMS.

[Mpunuumner paGotsl TemnoBbix aBurareneil KIIJ[ TemmoBoro asuraresns.
TernnoBble ABUTATENN U 3AIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO ABUKCHHUSI.



Hab6mronenune nuddysun.

HaOnronenue siBieHU I CMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUMN.
HaOnronenue TenioBoro pacimpeHus Ted.

W3meHenue naBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HarpeBaHUM WU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIIEPaTyphl.

Bunae! Tenmonepenayn.

OxJtaXxieHue Ipyu COBEPIICHUHN padOTHI.

. HarpeBanue nipu coBepiiieHur pabOThl BHEIIIHUMH CHJIAMHU.

10 CpaBHEHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.
11.HabntoeHne KuteHus.

12.Habmro1eHre MOCTOSIHCTBA TEMIIEPATYPBI IPH IIABJICHUU.
13.Monenu TenJIOBBIX IBUTaTENIEH.

SNk LN
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Jlabopamopnwvie pabomul u onvimaul.

1. OnbIThI IO 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnpITH O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIHM Caxapa.

3. OnpITel IO HAOJIOCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3ayXa B Oa/NIOHE IIMPHUIIA.

5. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro

00bEMa M HarpeBaHUS WA OXJIKICHHUS.

6. IIpoBepka rumore3sl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmroneHue wW3MEHEHUS BHYTPEHHEW OSHEPrUM Tela B pe3yibTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJI.

8. HccnenoBanue sIBICHHS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW U

ropsitYer BOJIBL.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEII000MEHE C HarpeThiM METAJUTMYECKUM ITUITUHIPOM.

10.0Onpenenenure yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mporecca UCIapeHusl.

12.0npenenenne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXaA.

13.0npenenenue yaenbHOM TEIUIOTHI IJIaBICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUYECKUX 3apsaiaoB. BzaummopeicTBhe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKIY TEJIaMM).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnoussd. IlpuHimn
CYIEPIIO3ULIUU AIEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOogHMKM W  AMAIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUioBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KHUIKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina  TOKa.  DJEKTPUYECKOE  HAIpPsHKEHHE.
ConpoTuBiieHHE MPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [TocnenoBarenbHoe U apasiieabHOE COEIUHEHUE POBOJHUKOB.

Pabora u MomHOCTh 3JeKTpuueckoro Toka. 3akoH Jlxoymns—Jlenna.
DneKkTpuYecKre Henu U MOTPeOUTENN dIEKTPUIECKO s3Hepruu B ObiTy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe moje 3€eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emute. OnbIT
Opcrena. MaraHuTHOE 1OJIE NEKTPUUYECKOTO TOKA. I [puMeHenne aneKTpoMarHuToB
B TEXHHUKE. J[€CTBME MAarHUTHOTO NOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSTHHOTO  TOKa. VICIOJIb30BaHME  DJIEKTPOJBUIATENEW B TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Oneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poJia 2JIEKTPUYECKUX 3apsJI0B U B3aUMOJICHCTBHE 3apsKEHHBIX TElL.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPSI0B.
[TpOBOIHUKH U TUSJICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.

. JlencTBus DIIEKTPUYECKOTO TOKA.

10 DJIEKTPUUYECKUM TOK B JKUIKOCTH.

11.I"a30BbIi1 pa3psia.

12.13MepeHune CUiibl TOKa aMIIEPMETPOM.

13.i3mepenune 31eKTPUYECKOro HAIPSKEHUS BOJIBTMETPOM.
14.Peoctar u Mmara3uH CONpOTUBIICHUM.
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15.B3anmoaeiicTBrE MOCTOSIHHBIX MarHUTOB.
16.MozaenupoBaHrue HEBO3MOKHOCTH pa3/iesIeHUs MTOJFOCOB MarHUTA.
17.MopnenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.



18.0mbIT Dpcrena.

19.MaruuTtHO€E noJie ToKa. IIeKTPOMArHuUT.

20./lercTBHE MAarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM.

21.0nexkTpoaBUraTesb MOCTOSHHOTO TOKA.

22.MccnenoBaHue ABICHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.

23.0mnbiTe1 Dapanes.

24.3aBUCUMOCTh HAIPABJICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUS.

25.2nekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1. OnbITel 1O HAOMIOAEHUIO DJICKTPU3ALMHU TEJI HWHAYKIMEH U TpH
CONPUKOCHOBEHUH.

2. HccnenoBaHue MAEUCTBUS BJIEKTPUYECKOTO TMOJISI HAa TMPOBOJHUKU H

JTRJTIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKaA.

N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue U peryaupoBaHie HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4Y€pe3 pPe3UCTop, OT

CONPOTUBJIEHUS] PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOWIAIU TONEePEeYHOTO
CEUYEHUs U MaTepuaa.

8. IlpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUN MOpPH  MOCIEAOBATEILHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

9. TlpoBepka mpaBwiia sl CWJIbl TOKA MpPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenue paboThl AMEKTPHUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11.0npenenenne MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

12.MccrnenoBanre 3aBUCMMOCTH CHJIbI TOKA, MAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

13.0Onpenenenue KIIJI narpeBarens.

14.VccnenoBaHnre MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15./i3yueHre MarHuTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB MIPU UX 00BEIUHEHUN
U pa3JIeJICHNH.

16.MccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17.00bITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aUMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.

18.13yueHune necTBUS MAarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
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19.KoHcTpynpoBaHnue U u3yuyeHue padoThl SJEKTPOABUTATES.

20.1U3mepenue KII/ 351eKTpoABUTaTENbHON YCTAHOBKH.

21.0mbITBI IO WCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKIIUU:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS W HANPABICHHUS WHIAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMoIMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEWHOe JBikeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpertuii 3akon HerotoHa.
[IpuHLMT CyTIepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHHe CBOOOIHOTO
najgenus. JIBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh u meperpysku.

PaBHoBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHus. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynee Tena. M3menenune mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuJI TSKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TeJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbpHast SHEprus cxKatou npyxkuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGmroneHne MEXaHMYECKOTO JBM)KEHUS Tela OTHOCUTEIIBHO Pa3HbBIX Tel

OTCYETA.
2. CpaBHeHue TyTel W TPAEKTOPUU ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

3. HM3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOIUHEUHOTO IBUKEHUS.
HccnenoBanrie Npu3HakoB PaBHOYCKOPEHHOTO IBUXKECHUS.

5. HaOmroneHue NBUKEHUA Teja MO OKPYKHOCTH.
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6. HaOmroneHne MexaHM4ECKUX SIBJICHU, MPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO
KabuHeTa (PU3MKH.

7. 3aBHUCHUMOCTb YCKOPEHHMs Tejla OT MAacChl Tella M JIEUCTBYIOIEH Ha HETro
CHJIBI.

8. HaOmroneHue paBeHCTBA CUII IPU B3aMMOJICHCTBHUH TEJ.

9. HM3meneHune Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

10.Ilepenaya ummnysnbca Mpu B3aUMOJECHCTBUU TEN.

11.TIpeobpazoBanusi SHEPTUU MTPU B3AUMOJICHCTBUM TETI.

12.CoxpaHeHue uMITyJibca pU HEYIIPYroM B3aMOJEHCTBUN.

13.CoxpaHeHue uMItyJibca mpu adCOIOTHO YIPYTOM B3aUMOJICHCTBUU.

14.HabntoieHre peakTUBHOTO JABUKEHUS.

15.CoxpaHeHne MEXaHUYECKOW SHEPTUU MpU CBOOOIHOM Ma/ICHUU.

16.CoxpaHeHre MEXaHUYECKOM YJHEPTUU IIPU IBMXKEHUU TEJA MO 1EUCTBUEM
TIPY>KUHEI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHA M JAIBHEHIIETO PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIEKKH.

2. OmpenencHue CpelHEH CKOPOCTH CKOJIBKCHHS OpyCKa WIIW JIBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOPEHHs Telna NP PAaBHOYCKOPEHHOM JIBHKEHHH IIO
HAKJIOHHOM ITIOCKOCTH.

4. VccnenoBaHrne 3aBUCUMOCTH IIyTH OT BPEMEHU NIPHU PaBHOYCKOPEHHOM
JIBM)KCHUHU 03 HavallbHOW CKOPOCTH.

5. TlpoBepka rHUMOOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JABMKEHUU 0O€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIAE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHSI OT CHIIBI
HOPMAJIBHOTO JaBJICHHUS.

7. Onpenenenue ko3phuiMeHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

9. Ompenenenune padOTHI CHIIBI TPEHHUS TTPU PABHOMEPHOM JIBH)KEHUH TeJa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.

10.0mpenenenue pabOThl  CUJIBI  YOPYTOCTH TMPU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11.3yueHune 3aK0OHA COXPAaHEHHS SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.
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KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIt: TIeproI,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOaTEIbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. I'pomMKoCTh 3Byka U BbicoTa ToHa. OTpaxenHue 3Byka. MHdpa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenne kojieOaHWM Tel IOJ JCUCTBHEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYXIEHHBIX KOJIE0aHUI U pe30HaHca.
PacnipocTpanenne npoAoabHbIX U MIONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmro1eHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. OnpeneneHue 4dYacToThl W TEepuUoAa KoJeOaHUNW MaTeMaTHYECKOro
MasiTHUKA.

2. OrmpeneneHue YaCTOThI U IEpUoAa KoJeOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JAJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MepuoAa KoiaeOaHul MpyKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCHMOCTH TepuoAa KojieOaHuil rpysa, MOJBELIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITEl, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  Tepuojaa  KoJjieOaHUi
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. VIamepeHue yCKOpeHusi CBOOOHOTO MaIeHUSI.

Paznea 10. DneKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBoiicTBa 2IEKTPOMATHUTHBIX BOJIH.

2. BoisiHOBBIE CBOICTBA CBETA.
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Jlabopamopuvie pabomul u onvimel.
1. M3ydeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOUIbIO MOOHIIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonunHelriHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyyen B inH3e. Ontuyeckas cucrema (poToarnmnapara, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. biiMm30pyKkocTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxxeHut ¢ MTOMOIIBIO JTUH3.

9. Tlpunnun nevcTBus GoroamnmnapaTa, MUKPOCKOIIA U TEJIECKOTA.
10.Mopnens rina3za.
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11.Pa3noxenue 6enoro cBeTa B CIEKTP.

12.ITony4yenue 6esoro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHUMOCTH YIJIa OTPaXEHHUsS CBETOBOIO Jiyda OT yrijia
najeHusl.

2. M3yueHue xapakTEpUCTUK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKaie.

3. UccnenoBanue 3aBUCHUMOCTH yTiia MPEJOMIIEHHS] CBETOBOIO Jy4a OT yIja
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlonmyueHue N300paKEHUH C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Omnpenenenne GpOKyCHOro pacCTOSHUS M ONTUYECKON CUJIbI coOMparomen
JMH3BIL.

6. OmBITHI O PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbITBH MO BOCHPUATHIO IIBETA MPEIMETOB MpPU HUX HAOIIOIEHUU dYepes
LIBETOBBIE (PUIIBTPBHI.



Pa3znea 12. KBaHTOBBIC SIBJICHMS.

OmnbiTel Peszepdopaa u mnanerapHas mozens aroma. Mojaenbs atroma bopa.
Hcnyckanue u NnoromeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHne aToMHOTO
anpa. HykionHas Moapens aromHoro szapa. Msoronel. PannoaxtuBHBIE
npespatenus. [lepron nmonypacmnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBs3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuum cuHTE3a U
nenenus saep. Mcrounnku s3ueprun ConHna U 3BE3 1.

AnepHas sHepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHMM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHMUS.

CreKTpbl pa3IMyYHbIX ra30B.

CnekTp Bogopoa.

HabGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3UPYIOIINX U3ITYyYEHUH.

Peructpanus uznydeHus NpupoOIHbIX MUHEPAJIOB U IPOILYKTOB.
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Jlabopamopuvie pabomul u onvimaol.

1. HaOmroeHue CIJIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3IIyYECHHUS.

2. HccnenoBaHne TPEKOB: M3MEPEHUE SHEPIMM YACTHULBI 110 TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. H3mepeHue paaroakTUBHOIO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
Py U3YYCHUH BCEro Kypca (PU3MKH, a TakKe HJsi MOATOTOBKA K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBII IpeIMeET.

[Ipy M3ydeHU AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyueHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUS, TPUMEHSS TOJyYEeHHbIE 3HAHUSA, pelaTh 3ajJaud, B TOM YHCIIE
KAUECTBEHHbBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBHO JEITENRHOCTHBIN XapaKTep JAHHOTO pa3jiesa peaanus3yeTcs 3a
CY€T TOTO, 4TO OOYYAIOIINECS BBINOJIHAIOT 33aHMs, B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
¢buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOIE U MMOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOOJee€ BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX MU3BECTHBIX BHUIOB
DHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl HAIpPaBIECHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTATOB.

B pesynbraTe uzydeHusi Gu3MKd Ha ypOBHE OCHOBHOI'O 0OIIIer0 00pa3oBaHUs

y oOyuaroierocsi 0yayT cpopMUpOBaHbI CIAEAYIOLUIUE JIUYHOCTHBIE PE3ylbTaThl B

4acTH:

e 1) mMaTpMoOTHM4ECKOro BOCIIMTAHUA:

e - MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3nuecKol HayKu;

e - [ICHHOCTHOE OTHOIIECHHE K JJOCTUKEHHUSIM POCCUMCKHUX yUEHBIX-(U3UKOB;

e 2) rpa:kKIaHCKOro0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYJ€HUU OOIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

e - OCO3HaHUE BAXXHOCTH MOPAIbHO-3TUYECKHX HPUHLUIOB B AEATEIBHOCTU
Y4EHOT0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIPUATHE 3CTETUYECKUX KAdyeCTB (PU3MYECKON HAyKu: €€ TapMOHUYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HCEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HaHHWE IIEHHOCTH (PU3NYECKOW HAayKHM KaK MOIIHOrO0 HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJBTYPBI;

e - pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpECa K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

e 5) dopMupoBaHuss  KyJbTYPbl  310POBbSI M  3MOIHOHAJIBHOIO
0J1aroNnoJIy4us:



e - OCO3HAaHME LEHHOCTM Oe30omacHoro oOpa3a >KH3HMU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXKHOCTU TNPaBWI 0OE€30IaCHOTO TOBENCHHS Ha
TPaHCIOPTE, HA JIOPOrax, C AJNEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMaITHUX yCJIOBUSIX;

e - c(hopMHpPOBAHHOCTH HABBIKA PEQIIEKCUH, IPU3HAHNUE CBOETO IIPaBa Ha OLIMOKY
Y TAKOI'0 e NpaBa y APYyroro 4eJoBeKa;

e 6) TpyI0OBOIO BOCIIUTAHMSA:

e - AKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a4ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aliM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHON HANPaBICHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3NYECKUX 3HAHUU;

e - MHTEPEC K NPAKTUUECKOMY U3yUEHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpPHEHTALlUA Ha NpPUMEHEHUE (PU3NYECKUX 3HAHMUW I pelIeHUs 3a7ad B
o0JacTu OKpY’Karolleld cpenbl, MJIAHUPOBAaHUS IIOCTYNIKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

e - OCO3HAHME IJIO0ANTBHOTO XapaKTEpa AKOJIOTHYECKUX MPOOJIEM M IMyTed HX

pelieHus;
e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeasbl:
e - TIOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBINOJHEHUU UCCIACIOBAHUM U

MPOEKTOB (pU3MUECKOW HaAMpaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTHX;

e - TIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JesITeNIbHOCTD;

e - NOTPeOHOCTH B (POPMHPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIe (OPMYIHPOBATH
UJICH, TIOHSATHUS, TUIIOTE3bI O (GU3HMUCCKUX OOBEKTaX U SBJICHUSIX;

e - OCO3HaHHE JIC(PUITUTOB COOCTBEHHBIX 3HAHUK W KOMIICTCHTHOCTEH B 00JacTH
busuKy;

e - IUTAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHU;

e - CTpEMJICHHE aHAJM3UPOBATh M BBISABIIATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIH30BaHUEM (PU3NICCKUX 3HAHUM;

e - OIICHKAa CBOMX JEHCTBUH C y4€TOM BIUSHHUS Ha OKPYXKAIOUIYIO Cpemy,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHHs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YI€OHbIE TCUCTBUS,



KOMMYHUKATHUBHbIE  YHUBEpPCAJbHbIE  Yy4Y€OHbIE  JCHCTBUS,  PEryJSTUBHbBIC
yHHUBEpCaJbHbIC yueOHbIC TEHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:

BBISIBIIAITh W XapaKTEpU30BaTh CYIIECTBEHHBbIE MPHU3HAKH OOBEKTOB
(sIBIIEHUM );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISIT TTPUUMHHO-CJICICTBEHHBIE CBS3H TPHU H3YyUYECHUU (PUIUIECKUX
SIBIICHUH U TIPOIIECCOB, JAENaTh BHIBOBI C UCIIOJIB30BAHUEM JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus: yaeOHol pusnueckoi 3aaaun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pEIICHMs, BbBIOOp HaumOboliee
MOJIXOJISITIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBnle uccienoBarejbcKye 1eCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIM
(bU3MYECKUI 3KCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMALHIO,
NOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS M BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

NPOTHO3UPOBATh BO3MOXXHOE  JalibHeWIlee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI U 3alpOCHI MPU TTOUCKE H
otOope WHGOPMAIMKM WIA NAHHBIX C y4E€TOM MPEUIOKEHHON ydeOHOM
dbu3ndecKoil 3a1a4u;

aHAM3UPOBAaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY TIPEICTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIlacMbie 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.



KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XO0JIe OOCYXJeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboOT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa pEIICHUE 3aJaud U MOoJJepKaHue
OJ1arokenaTeIbHOCTH OOIICHNUS;

COTOCTABJISITh CBOU CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPEJICTABISATh PE3YIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThI pU PEIIEHUNH KOHKPETHOU (PU3NUYECKON POOIEMBIL;

NPUHUMATh 11€JId COBMECTHOM AESTENBHOCTH, OPTAaHU30BBIBAThH JIEHCTBUS
no e€¢ JOCTIKEHHIO: paclpelensiTh PO, OOCYKIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOACH;
BBITIOJTHATH CBOIO YacTh pabOThI, IOCTUTrasi KAU€CTBEHHOI'O pe3yJbTara Io
CBOEMY HaIIPaBJICHUIO U KOOPJIUHUPYS CBOU JEUCTBUS C IPYTUMU WICHAMU
KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIsL pelieHns (PU3NUecKux 3HaHUi;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pEILICHUN
(MHIMBUAYaATbHOE, TPHUHATHE PEIICHUs B TPYIIE, NMPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM pellieHus] (PU3NMUecKOl 3aJauu HIn
IUTaHa HMCCIIEJOBAHUA C Y4ETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejararh IjiaH €€ U3MEHEHHUS,
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS) Ppe3ylbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(GuU3MYECKOTO UCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX



OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyToro;
npuU3HaBaTh CBOE MPABO Ha OMIMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIy o0yuenus B 7 kjacce rpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (QU3MYECKHe W  XUMHYECKHE  SBJICHHUS,
HaOOIeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPaBHOJACHCTBYIOIIAS
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sABiAeHUs (qudQy3usi, TEMIOBOE ABUKEHHUE YacTUIl BELIECTBA,
paBHOMEpPHOE  JIBKEHHE, HEPaBHOMEPHOE  JABW)KEHHUE, HWHEPLHMS,
B3aMMOJICHCTBHE TeEJ, paBHOBECHE TBEPJIBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHus, epeaada AaBIeHus TBEPIBIMU TelIaMU, KUIKOCTSIMH U Ta3aMH,
aTMOC(pepHOE [1aBlICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
SHEPruM) MO ONMUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE M3YUYEHHBIX (HU3MYECKHX  SBICHUH B
OKpY)XalIlleM MHUpe, B TOM 4YHuclie (U3UUECKHUE SIBICHUS B TMPUPOIE:
IpPUMEPHl ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B MNPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JIaBJIeHUS Ha >KMBOW OpraHHU3M, IUIaBaHHUE PhIO, pblyaru B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHHUSA, UCTIOIb3Ys
duznyeckue BeMMYuHbI (Macca, 00bEM, INIOTHOCTD BEUIECTBA, BPEMs], ITyTh,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTrOCTH, CHJIA TSXKECTH, BEC Tena,
CUJia TPEHUsL, 1aBjieHueE (TBEPOro Tea, KUAKOCTH, Ia3a), BEITAIKUBAIOIAs
CWjla, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(p(GUIUMEHT TOJNE3HOTO JCHCTBHS MEXaHHW3MOB, KHHETHYECKas U
NOTEHUUAIbHAST JHEpPrusi), MpU ONUCAHUH NPABWIBHO TPAaKTOBATh



(bU3UYECKUI CMBICIT UCTIOJIB3YEMbBIX BEJTUYHMH, UX 0003HAYEHUS U AUHUIIBI
GU3MYEeCKUX BEIMYMH, HAXOAWUTHh (OPMYIBI, CBSI3BIBAIOIINC JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pblyara (0yi0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluidi MPaKTUKOOPUEHTHUPOBAHHOI'O XapakTepa:
BBISIBIIATH NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpOil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pelar pacu€THhle 3amadyd B |—2 JEWCTBHS, HCHOIB3YS 3aKOHBI W
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAINM3a
YCJIOBUSI 33/1a4d 3alHUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UIECKUE
BENTUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI pEUIeHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
MOJTy4YEeHHOU (PU3NUECKO BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh TPH TMOMOITU
(bU3MYEeCKUX METOJIOB, B OTIMCAHUU UCCIIEIOBAHUS BBIJICSTH IPOBEPIEMOE
MPEANoJoKeHre (TUIIOTE3Y ), pa3inuaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3yabTaT, HaXOAUTh OIIMOKM B XOJI€ OMbITA, JeJaTh BBIBOJBI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
(bu3MYEeCKUX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMBIC TPEATIONOKECHHUS,
coOupaTh YCTaHOBKY M3 MPEJJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0/
OmbITa U POPMYJTUPOBATH BHIBOJIBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena,
o0BéMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH TMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OAHOW (PU3MUECKON BEIMYUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSAMBIX HU3MEPEHUI (3aBUCUMOCTU IyTHU
PAaBHOMEPHO JIBUKYILIETOCA Tela OT BPEMEHU IBUKEHUS TEJa, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KayecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAAX CONPUKOCHOBEHMS TEJ, CUJIbI



yIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTpyXEHHON YacTH Tella M OT IIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH TeJia, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENO0BaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
IPEJIOKEHHBIX TaOIUIl U TpaduUKOB, AENaTh BBIBOJBI IO pe3yjibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBIE H3MEpPEHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHE
BO3/yXa, BBITAIKHUBAIONIAs CHUJa, JCHCTBYIOMIAas Ha TMOTPY>KEHHOE B
KHUAKOCTh  T€NO, KOA(D(PUIMEHT TMOJIE3HOrOo  JIEHUCTBUS  MPOCTHIX
MEXaHU3MOB), CJenysl NPEIIOKEHHOW HHCTPYKLUUHU: IMPH BBINOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YCHUE NCKOMOM BEJIUYHMHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phIYar, TOJBMKHBIA M HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHucaHusi (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOAMMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpeie;

OCYILECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEFOIINXCS
3HaHUH M TYTEM CPAaBHEHUS pA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHpOpMAIIMIO, KOTOpas SBISETCS NPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JAUTepaTypy PU3MUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEPUAIIbl, pECYPCHI



cetu UHrepHer, Bnaners nNpUEMAaMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COIEPKAHUSA, B TOM
quclie MyOJUYHO JIe1aTh KpaTKUE COOOIIEHUS O pe3yIbTaTax MPOEKTOB WIN
y4eOHBIX MCCIEAOBAHMM, TP 3TOM IPaAaMOTHO HMCIOJIb30BaTh M3yYEHHBIN
NOHSATUWHBIN anmapaT Kypca (U3HKH, COMPOBOXKAATh BBICTYIUICHHE
MIPE3CHTALUEN;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
0O513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTABJICHHBIMHM 3aJa4aMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JI€ATEJIbHOCTh  TPYIIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DHEPIUs, TEIUIOBOM JBUIATElNb,
AIIEMEHTAPHBIN ANEKTPUUECKUM 3apsill, JIEKTPUUECKOE I0JIE, TPOBOIHUKU
Y JUDJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
paszinuath SBJICHUS (TEIUIOBOE PAacCUIMPEHUE M C)KATHE, TeIlonepenaya,
TEIUIOBOE PABHOBECHE, CMAaYMBAHUE, KAIIWUISPHBIC SIBJIICHUS, UCIIAPEHUE,
KOHJIEHCAIMsl, TUIABJIEHWEe, KpUCTAJUIM3anus (OTBEpJEBAaHKE), KUIICHUE,
TerIonepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTpU3aLUs T, B3aUMOJCUCTBUE 3aPSAI0B, NCUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsE UHAYKIUS)
[0 OIMCAHMID MX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpY’>KalollleM MHupe, B TOM 4YHcie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBICHUS B IPUPOJE,
KpUCTAJUIbI B Tmpupoxae, u3dnydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, AperQ MoI0CcoB, POJIb MATHUTHOTO MOJIS JJIsl )KU3HH Ha 3eMJie,
IIOJISIPHOE CHUSHME, IPU 3TOM IIEPEBOJAWTH IIPAKTUYECKYIO 3a1ady B



y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UYECKHUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
(¢u3nyecKkue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, yJEJIbHAas TEINIOEMKOCTh BEIECTBA, YACJIbHAs TEIUIOTa
IUIaBJICHUS, YJENbHAas TeIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAalIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JIEKTPUYECKUM 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHWE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELLIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICIT
UCITIOJIb3yEMBbIX BEJIMYMH, 0003HAUYECHHS U €IUHULbI (DU3UUECKUX BEJIUYMH,
HaXOoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM HU3YYEHHBIX 3aBUCUMOCTEU
(U3NYECKUX BEJIMYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETHYECKOW TEOPHUH
CTPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa JJis ydacTka Lenu, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MaTEMATUYECKOE BHIPAXKECHHE;
OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKuX
iaroB ¢ Omnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI M
dbopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/ladyd 3alMCBhIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJadyd, BBIOUpATh 3aKOHBI U (QOPMYIIbI,
HEeoOXoaAuMble JUIsi €€ pelieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
NOJTy4Y€HHOE 3HaUYeHUE (PU3NIYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUS, BBIACISThH
IIPOBEPSEMOE IIPEAINOJIOKEHNE, OLICHUBATh IPAaBWIBHOCTh IOpsJKa
IIPOBEJICHUSI UCCIIENOBAHUs, €IaTh BBIBOJIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUNH WK
bu3nyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U



HarpeBaHusi TMpPU H3IYYECHUH OT I[BETa U3JIydarolled (MOorjaomiaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
mIomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEl W B3aUMOJICHCTBHE
ANEKTPUUECKUX  3apsi/ioB, B3aUMOJIEUCTBHE TOCTOSIHHBIX MAarHUTOB,
BU3yaliM3alisi MAarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHMTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUPOBATH
poOBEpsEeMbIe MPEIOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEIOAKEHHOTO
000pyZ0BaHUs, OMUCHIBATH X0/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPsIMblE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIbHON BIaKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHHH ¢ yu€TOM 3a/1aHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
JIpyrol ¢  UCHOJb30BAaHUEM TNPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAN IOMEPEYHOrOo
CEUEHHMSI U Y/IEJIbHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWs Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATH YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NPEeasO)KEHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl OJYYEHHOW 3aBUCUMOCTH B BUJIE TaOJIHIL U TpauKOB, 1e1aTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEIOBaHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IMJIAHUPOBATh U3MEPEHHUs, cOOUpaTh
IKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEAys NMPEIIOKEHHON MHCTPYKLUH, U
BBIUMCIISATH 3HAUCHHE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMTOPOM HA MX ONMCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE NPUOOPHI,
HarpeBaTelibHble  BJIEKTPONpUOOpbl  (IpUMEpBI),  ANEKTPUUECKHUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIbHBIE
MPUOOPHI 10 CXEMaM U CXEeMaTUYHBIM PUCYHKAM (KUJKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LIENend ¢
MOCJIEIOBATEIBHBIM U TTAPAILICIBHBIM COSTUHEHUEM JIEMEHTOB, pa3inyast
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKHUX LEEH;

NPUBOAUTh  NpUMEpPHl  (HAXOAuUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrs 0e30MacHOCTH MPpU 0OpallleHUuu ¢ MpudopamMu u
TEXHUUYECKUMHU YCTPONCTBAMU, COXPAHEHMSI 3I0POBbs U COOIIOJICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYLIECTBJIATh MOUCK HHPOpMALMK (PU3HUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEKIOIIMXCA 3HAHMM M NYyTEM CpPaBHEHHUS
JOTIOTHUTEBHBIX UICTOYHUKOB BBIJICIISITH HHPOPMALIUIO, KOTOPAS SIBIISIETCS
POTUBOPEYHBON MM MOXKET OBITh HETOCTOBEPHOM;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YyYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu UHTepHer, BianeTb NpPUEMAMH KOHCIIEKTUPOBAHUSA TEKCTa,
npeodpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoJIep>KaHMsl, B TOM YHCJIE MyOJIMYHO MPEACTABISTH PE3YJIbTaThl TPOCSKTHON
WJIM UCCIIEA0BATENIbCKON AESTENBHOCTH, IPY 3TOM I'PAMOTHO MCHOJIb30BaATh
W3YYCHHBIM TOHATUHHBIMA ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYNIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]Ja4aMU, CIEIUTh 3a BHIIOJIHEHUEM IJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NeSATEIbHOCTD TPYIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peiaTh KOHMIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKEHUS, Jedopmanus
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M IMEpEerpy3Kku, HEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIo,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUUECKHE KOJEeOaHUus U
BOJIHBI, 3BYK, UH(PA3BYK U YJIbTPa3BYK, 3IEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA



AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JaJIbHO30PKOCTD,
CTHEKTpPbI MCIyCKaHMs U TMOTJOLIEHUs, anb(a, OeTa- U ramMmma-u3IydeHus,
W30TOIIbL, SIEPHAS] SDHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHHE, CBOOOJIHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPY>KHOCTH, B3aUMOJEHCTBHE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE IBUKECHHUE (3aTyXarollue U
BBIHY’KJICHHBIE KOJIeOaHHUsI), PE30HAHC, BOJHOBOE JBHXEHHE, OTpaKCHHE
3ByKa, MPSMOJMHENHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBHI, ABMKEHUE MIaHET COTHEYHON CHCTEMBI, PpEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHbBIN
paOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHUBHOE H3ITydCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX W3IyYEHUN Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJAMTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA Tel U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
dbu3ndecKkue BENUYUHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, MEpEeMeIleHUe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJEHUsl, BEC Tejla, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMATIbHAS SHEPrUs CKaTON
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUSL, IEPUOJ
U YacTtoTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS CpeAbl), NPH ONHUCAHUU
MPaBUJIBLHO TPAKTOBATh (DM3MYECKUN CMBICT HCTIOIB3YEMbIX BEIWYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPTUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYMEPIO3ULIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOIO U MaCCOBOT'O YHCET
P SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
PUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUH,
(du3nYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (OUPAIOIINECS HA CUCTEMY U3 2—3 YPaBHEHHI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIONINE (DU3MUECKUE BETMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJ]a4i 3alHChIBaTh KPATKOE yCIOBHE, BHISBIIATH
HEJIOCTAIONINE UM M30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYeHHS PU3NIECKON BETUYHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH TMOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh MOpPSAIKA
OPOBEJCHUS  HMCCIIEAOBAHUSA, J€NaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
¢usznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HSHEPrUH, 3aBUCHUMOCTh MEpHOAa KoJeOaHUN NpPY>KHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJIC€OaHUH, MPSIMOJIIMHEMHOE PacCIIpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEeHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
000pyZ0BaHUs, OMUCHIBATH XOJ1 OTIBITA U €r0 Pe3yJIbTaThl, POPMYIHPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Ompeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMOoil BelauuuHbBl ((POKycHOE paccTosHUE



cobuparomeil JTUH3BI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPECHHI (3aBUCUMOCTD ITyTH OT BPEMECHH TIPH
PaBHOYCKOPCHHOM JBW)KCHMHM O€3 HadallbHOM CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yria MaJCHUs W yria MPeIoMJICHHs OT yrJa
NaJcHus): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEILHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pPE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
bu3nUecKuX BETUYMH B BUJAEC TaOJNMIl U T'papUKOB, JIeJIaTh BBHIBOJIBI 110
pe3ynbTaTaM HCCIeA0BaAHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb U YCKOPEHHE Tella IPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJHOTO TMAaJ€HUs, KECTKOCTb MPYXKHUHBI, KOIPPUIMEHT TpPEeHHUs
CKOJIb)KEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, YacTOTa W TEPHO]
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPY)KMHHOTO MAasTHHKOB, ONTHYECKas
cuina coOuparomieil JHWH3bI, PAJAUOAKTUBHBIA (POH): MJIAHUPOBATH
U3MEpPEHUsI, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPEHUs, CIeaysl MPEJIOKEHHONW WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTM3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKA HW3YYEHHBIX (DUIUYECKUX MOJIEei:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIUIOMETP, MOATYUKH TIOJNOXKEHHUS, PACCTOSHHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKMX SBIEHUW W HEOOXOoauMble (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMBI M CXEMaTHYHbIC PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300paXKEHH B IJIOCKOM 3€pKajie U COOMparoieil TuH3e;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1)1 obecriedeHusi 0€30MacHOCTH TP OOpaleHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPOMCTBAMU, COXPAHEHMSI 3I0POBbs U COOIIIOEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIIEH Cpe/Ie;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUS B
HuTepHeTre, caMOCTOATENRHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJTHUTENIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJJaHUNl HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu VHTepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi UHPOPMAILIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHUE TMpEe3eHTael ¢ y4éToOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa HOK
) i A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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
pecypcbl
Pa3nen 1. TenioBble 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 3apsiabl. 3apsHKeHHbBIE Tea 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.edsoo.ru/Tf418 1 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
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




Nine KJIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nosmorexa 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. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ 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 [OK
' 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




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HaykKa O pUpOE.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYPhI"

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NYECKuX
SIBJIEHUU C IIOMOIILIO MOJIeel
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAILHOCTD IIOJIETA
mIapyKa, MymeHHOT o

bubmmoreka IIOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, TEM OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

7 JIOKAa3bIBAIOIINE TUCKPETHOE buGnuorexa LIOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpeHUs Ta30BY»
10 ArperaTHbl€ COCTOSIHUSI BEIECTBA
B3anMocBs3b Mexay cBOKWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubmuoreka [{OK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJBI
MexaHHuecKOe OBIKEHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubnmorexa [IOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6nunorexa LIOK
13 Ckopocts. EAUHUIEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuetr myTH 1 BpeMeHU IBIKECHUSA bubnuorexa [IOK
T P a1 https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubmuoreka [{OK
15 B3anmopeiicTBre Ten Kak mpuyMHa

HU3MCHCHUA CKOPOCTHU IBUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmoreka [IOK

16
1 00beMa TeJla 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabGopaTopHas paboTta
17 «OmnpeaeneHre MmIoTHOCTH TBEPIOTO
TEIa»
13 Pemenue 3anau mo teme bubnunorexa LIOK
"ITnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaencTeug tein. Cria
ynpyrocti. 3akoH ['yka
Jlaboparopunas pabota «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenne tarorenus. Cuia THKECTH
CBs13b MEX]y CHIION TSKECTH U
. bubmuorexa [IOK
22 Maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 1o teMe "Cuia TSKeCTH
Cuita TSDKeCTH Ha APYTUX IUIaHETax.
23 dusnueckue xa aKfeyr WCTUKHU bubnmorexa [IOK
P p https://m.edsoo.ru/ff0al502
IUIaHET
bu6nunorexa LIOK
24 WNsmepenne cuin. JlunaMmoMer
P A P https://m.edsoo.ru/ff0al8cc
bubnunotexa LIOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CiokeHue IBYX CUJI, HalIPaBJIEHHBIX
. v . P bubnuoreka [{OK
26 10 OJHOU MPSIMOM.

PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoneiicTByromas cu"
TpeHne CKOJIb)KEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTE»

bubnunorexa LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

31

32

Pemenne 3amad mo Temam: «Bec
tenay, «['paduyueckoe n3ooOpakeHue
cuiny, «Cuiby,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHn4eCcKoe JBHKCHUC),
«Macca, mI0THOCTEY, «Bec Tema,
«I"paduyeckoe n300paKeHUE CUIT»,
«Cusl»

bubnuoreka [IOK
https://m.edsoo.ru/ff0aldeQ

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS J1aBJICHUS

I[aBJIeHI/IC rasza. 3aBUCHMOCTb

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIALIMHU

bu6nmoreka [IOK

35 .
TETTAMI, AIKOCTAMH 1 Tasami hitps://m.edsoo.ru/ff0a25b0
3akou ITackans
JlaBlIeHME B )KUJIKOCTH U Tase,
36 BBI3BAHHOE JIEUCTBUEM CHJIBI Bubmaorexa ITOK
A https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3amad mo treme «/laBnenue bubnuorexa [JOK
B )KHIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 CooOmaromnirecst COCyIbl
HHarot e https://m.edsoo.ru/ff0a2970
39 T'unpaBnuueckuii mpecc buGnuorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
SKUIKOCTHBIA HACOC
Atmocdepa 3emmn. [Ipuanner
CYyIIECTBOBAHUS BO3IYIITHOM
41 O}(;I(])IJ'IO‘IKI/I 3emiu 3aByI/§:II/IMOCTb bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOPSI
4 Bec Bo3ayxa. ATmochepHoe bubnmnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnnorexa [JOK
nasineHus. Onelir Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJIEHHUS OT BBICOTEHI HA, OBHEM bubmmorexa TIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoteka [IOK

AaBJICHUEC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




46

47

Pemrenue 3agaud mo reme "
AtmoctepHoe naBienue"
JleiicTBuE )KUIKOCTH U Ta3a Ha

MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3276

48

Jlaboparopnas pabota
«OrnpeseneHue BbITAIKUBAIOLIEH
CHWJIBL, ACMCTBYIOLIEH Ha TeJO,
MOTPYKEHHOE B KHUJIKOCTh)»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccrenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00béMa
MOTPY>KEHHOMU B JKUKOCTh YaCTH
Tena»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Tex

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

52

JlabopartopHnast pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U
OmpeciIeHuE eé
rpy30MoabEMHOCTH"

Pemenne 3amad mo Temam:
«IInaBanue cynos.
BosnyxorutaBanuey, «/laBnenue
TBEPABIX TEJI, )KUIAKOCTEU U ra30B»

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota no teme
«/laBiieHne TBEpABIX TEN,
KHUJIKOCTEH U ra30B»
/Bcepoccuiickas IpoBEpOYHAs




paboTa npu NpoBeACHUU C
KCII0JIb30BAaHUEM KOMIIBIOTEpA

bu6nmoreka [IOK

>4 Mexaniecias pabora https://m.edsoo.ru/f0a3f82

bu6nmoreka [IOK

53 MoruEocT®. EAHAIE! MOIEOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér

56 MOIIIHOCTH, Pa3BUBaEMOM MpH 1
mobEME 10 JiecTHHIE"

57 IIpocThie Mexanu3Mbl. Poiyar.

PaBHOBecHe cuit Ha pbruare
Peruaru B TexHuke, OBITY U IPUPOJIE.

58 Jlaboparopuas pabora 0.5 bubmmoreka [JOK
«HccnenoBanue ycioBuii https://m.edsoo.ru/ff0a478e
paBHOBECHsI pblUara

59 Pemenue 3agad mo teme «Y clioBust bubnuoreka [{OK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddutment nonesnoro aeicTBus
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenune KII/ HaknoHHOM
TTOCKOCTH

61 Pemenue 3amgaud mo treme "Pabora, bu6nunorexa LIOK
MotuHoctb, KIT/" https://m.edsoo.ru/ff0ad4c48
Mexannyeckas SHeprusl.

62 Kunetnueckas 1 nmoTeHIHaIbHAs bubmmorexa TIOK

https://m.edsoo.ru/ff0a4252
SHEpTrus
63 3aK0H COXpaHEHHUs MEXaHUYECKON bubnmorexa [JOK

SHEPrUn

https://m.edsoo.ru/ff0a4360




64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIepUMEHTAIbHOE OIPENIEICHHE
N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaTBIBAaHWUH TeJIa 110 HAKJIIOHHOM
IIocKocTH"

65

KonrponsHas pabora o teme
«PaboTta 1 MOIIHOCTb. DHEPIUs»
/Bcepoccuiickasi mpoBepoYHast
paboTa mpu IPOBEICHUH Ha
OyMa)XHOM HOCHUTEJIe

66

67

68

Pesepubiit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHu4ecKkoe
nBroKeHne"

PesepBHylit ypok. Pabora ¢
TeKcTaMHu 110 Teme "JlaBiieHue
TBEPJBIX TN, )KUJIKOCTEH U Tra3oB"

PesepBHylit ypok. Pabora ¢
Tekctamu 1o TeMe "PaboTa.
MouHoCTh. DHeprus"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a4ee6

bubnuoreka [{OK
https://m.edsoo.ru/ffO0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKON TEOPUH 1 bubmmorexa [IOK
yUp P https://m.edsoo.ru/ff0a5256
U UX OIBITHBIE MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, JKUAKOTO U | bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHHU BEIeCTBA HAa OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOpUH
5 Kpucrannuueckue 1 amopgHbIe Tena 1 bubamorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubmuorexa [IOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHue U CokaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1
YaCTHIL
9 Buyrpennss sueprus. CriocoOsl 1 bubmuoteka [IOK

W3MEHEHUS BHYTPEHHEN SHEpruu

https://m.edsoo.ru/ff0a5c60




bu6nmoreka [IOK

10 Bunae! rerionepenaun
A ped https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JI30BAHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK
BELLIECTB U MaTePUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

2 KonuuectBo TemnoTel. Y aenpHas bubnuorexa [JOK
TEIJIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

bubnunoreka LIOK
13 TennooOMeH U TEIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "UccnenoBadnue ABICHUS bubnunoreka LIOK
TEIJI000MEHA ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropstyeit BObI"

Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIs HarpeBaHMs TeJa
Y BBIACIISIEMOT0 UM MPU OXJIAKIECHUU
JlaGopaTtopHast pabota

16 "On Ie) eJ'IEHI/Ie . eIBHOU bubmmorexa [TOK

pel yA " https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA

17 DHeprus TOIMBa. Y 1eiabHas bubnnorexa [JOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBAHNE

but6mmorekxa [IOK
18 KPUCTAJUIMYECKUX TEJl. Y AeIbHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2




JlaGopaTopHnas pabota

19 "Onpeznenenue yaeabHOU TETUIOThI bubmmorexa [TOK
" https://m.edsoo.ru/ff0a72fe
JIaBJICHUS JIba
20 [TapooOpa3oBaHue U KOHICHCALIUS. bubmmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temiora
51 napooOpa3oBaHUs U KOHJEHCALUH. Bu6muotexa [JOK
3aBUCHUMOCTB TEMIIEPATYPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTO J1aBICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenue bubmmoreka [JOK
OTHOCHUTEIIbHOU BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KIIJ[ TernmoBoro ABurarers.
25 TGHZJ[IOBBIC JBUTaTeIH U 3aliuTa bubmmorexa OK
» https://m.edsoo.ru/ff0a7c7¢c
OKpPY’KaroIle cpebl
26 3aKOH COXpaHEHMsI U ITPEBPALLICHHS
SHEPTUU B TEIUIOBBIX MpOIleccax
[ToaroToBka K KOHTPOIBHOM paboTe
7 1o Teme "TelmIoBkIe ABICHHUS. bu6nunorexa LIOK

W3meHenune arperaTHeIX COCTOSTHUI
BerecTBa"

https://m.edsoo.ru/ff0a83f2




KonTponbhas pabota no teme

28 "TemioBble sABJeHUs. 1I3MeHeHne bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILECTBA
29 OnekTpusanus Tei. [[Ba pona
3JIEKTPUYECKUX 3apsA0B
VYpok-uccienoBanue "dnexkTpusanus
30 TeJ UHIYKIUEN U IpU
CONPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEeHHBIX TEIL. bubnnorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
1 Harnps>keHHOCTB 3IIEKTPUYECKOro bubnnoreka [JOK
nosist. [IpuHIMn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snekTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXPpaHEHUs JIEKTPUYECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHME bubmuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
ONEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBaHus. MlcTouHukn bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JIefcTBUS DIIEKTPUYECKOTO TOKA bubmmorexa [IOK

https://m.edsoo.ru/ff0a96b2




VYpoxk-uccinenosanue "Jleiictere

38 AJIIEKTPUYECKOTO TOJI Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

39 DJIEKTPUUYECKUI TOK B MeTasuiax, bubnunoreka LIOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKkas 1enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JlabopatopHas pabora

41 "N3mepenue u peryaupoBaHue CUITBI 0.5 bubmmorexa [TOK

. p perymp ) https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsIKEHHE.

4 Bonbsr™erp. JTaboparopHas pabota 0.5 bubnnoreka [JOK
"N3MepeHue u peryimpoBaHue ’ https://m.edsoo.ru/ff0a%14
HanpspkeHus"

13 ConpoTuBieHUE TPOBOJHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO

44 COIIPOTUBIICHUS IPOBOJHHUKA OT €0 1 brbmmorexa LIOK

P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMAAN TOTIEPEYHOTO
ceueHus U mMaTepuana”
3aBUCHUMOCTH CUJIBI TOKA OT
45 HanpsokeHus. 3akon Oma s bubmmorexa OK
P ) https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopHnas pabota
" PATOPHAA P bubmuoreka [{OK
46 WccnenoBanue 3aBUCUMOCTH CHJITBI 1

TOKa, UIYIIETr0 Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e




COIIPOTHUBJICHUS PE3UCTOPA U
HaIpsKeHus Ha pe3ucrope”

HOCJ’Ie,I[OBaTCJ'IBHOG " IapaljICIbHOC

47
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka
43 IIpaBUJIa CJIOKEHUS HAIIPSDKEHU I Bu6muotexa [JOK
[IPU MIOCJIEA0BATEIILHOM COEIUHEHUU https://m.edsoo.ru/ff0aaas8
JIBYX pe€3UCTOpOB"
JlaGopaTtopHast pabota "I[IpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
rapajjleIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3aga4u Ha npUMEHEHUE
50 3akoHa OMa JJis pa3InyHOTO bubmmorexa [TOK
A P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "On lz,I[eJ'IEHI/Ie pa6OTLI YA MOIITHOCTH bubmmorexa OK
p p " https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKA
DIIEKTPUUECKHE IIETTH U
53 NOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOIBHOM paboTe
" bubnuotexa [JOK
54 1o TeMe "DIeKTPUUECKHEe 3apsi/Ibl.

3apsoKeHHBIC Tela U UX

https://m.edsoo.ru/ff0abd2c




B3auMonencTsus. I1ocTOSIHHBIN
ANEKTPUUECKUN TOK"

KoHTponbHas pabota 1mo Teme
"DNeKTpruUECKue 3apsiabl.
3apsoKeHHBIC TeNa U UX
B3auMoaercTBUA. I10CTOSIHHBIN

bu6nmoreka [IOK

55
anekTpuueckuii Tok"/Beepoccuiickas https://m.edsoo.ru/ff0abea8
npoBepouHas pabota npu
MIPOBEICHUH C MCTIOJIB30BAHHEM
KOMITbIOTEpa
56 [TocTosIHHBIE MarHUTHI, UX
B3aMMO/ICHCTBHUE
57 Vpok-uccnenosanue "N3yuenue | bubmmoreka [JOK
MoJIed MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHoO€E 1ose
bu6mmoteka IIOK
58 3eMIHM U ero 3Ha4YeHue I >KU3HH Ha
https://m.edsoo.ru/ff0acOba
3emute
OmneiT OpcTena. MaruuTtHoe nose
59 ) (S eckoro Toka Ma oe bubmmorexa [TOK
JIEKTPUYECKOTO 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 MATHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
IOJIS1 HAa MPOBOJHUK C TOKOM"
DIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
o bubmuoreka [{OK
61 ANIEKTPOJIBUraTeeil B TEXHUUECKUX

YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0ac86¢




62

"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboTHI AIEKTpoABUTaTENS"

OnbiTel Papajes. 3aKoH

AJICKTPOMArHUTHOW MHTYKIIUH.
[IpaBuio Jlenua

63

Onexrporerepatop. CriocoObt
MOJTYYEHUS DIIEKTPUICCKOM SHEPTUH.
DNEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPruu

64

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIeKTpUIECKHEe U
MAarHuTHBIC SIBJICHUS"

65

KonTtponpsHast pabora o Teme
"DIeKTpUUECKHE U MATHUTHBIE
asneHus"/Bcepoccuiickas
IpoBepoYHas paboTa nmpu
NPOBEJICHUHU HAa OyMa)KHOM HOCHTEIIE

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acb14

66

67

68

Peseprubrit ypok. PabGota ¢ Tekctamu
o Teme "TernsoBsie sBICHUS"

PesepBHslit ypok. Pabota ¢ Tekctamu
o teme "[locTosTHHBII
ANEKTPUIECKUIN TOK"

PesepBHrIit ypok. Pabora ¢ Tekctamu
1o teme "MarHuTHbie sBICHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0acc5e

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

OBILIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68
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9 KIIACC

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
(]
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fllj;'?eﬂl/lﬂ :)Ig;)l:li((:llzl;feﬂbﬂble
padoThbI padoThI pecypenI

| MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXaHHUYECKOT0 JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONIMHENHOE | bubnnoreka [HOK
JIBW)KCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpsAMOIMHENHOE

4 nBixkeHne. CpesiHssi 1 MTHOBEHHAs 1
CKOPOCTh

5 [TpstmonMHEHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM>KECHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota "Onpezaenenue

7 YCKOpEHHS Tena npu 1 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT 1

lanmunes




PaBHOMEpHOE BHKEHUE TIO
okpyxHocTu. [lepuon u yactora

bu6mmoreka [IOK

Kod(urmenTa TpeHH CKOTHKECHUS"

? obOparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ae176
CKOPOCTH
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axk0oH Herotona. Bektop bubnunorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [JOK
PaBHoxelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebb6e
15 Crna ynpyroctu. 3akon I'yka E;I]f:?;r?l?:;sigrg/fmaecﬂ
16 Pemenue 3angau no reme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bubnnorexka [HJOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Citna Tperis https://m.edsoI)_.Iru/fanf738
19 Pemenue 3aga4d mo teme «Cria bu6mmorexa [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [IOK

https://m.edsoo.ru/ffO0af8be




Pentenue 3amau mo teMe "3aKOHEI

bubmuorexa [JOK
21 HrroTona. Cuia octh. Cuna
" yupyr https://m.edsoo.ru/ffO0afb8e
TpeHUs
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHUE CBOOOIHOIO buGnnorexa LIOK
’ p https://m.edsoo.ru/ff0af044
MaJieHus
Ypoxk-kordeperuus "/IBmkenue ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['anaktuku"
Pemenue 3amau nmo teme "Cuna
24 TSDKECTH M 3aKOH BCEMHPHOTO bubmorexa LIOK
" p https://m.edsoo.ru/ff0af5f8
TSACOTEHHUS
75 [TepBast kocmMu4ueckasi CKOPOCTb. bubnunoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbBHOW TOUYKH.
AOCOIIOTHO TBEPIOE TETO.
26 PaBHOBecue TBép):[oro Tena c bubnmorera [TOK
. % p https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OCBIO BpalllCHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGcomoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOrO TENIA C
3aKPEIUIEHHON OCBIO BpAlllCHUS.
MowmenT cunsl. LienTp TsoxecTn
)3 Pemenne 3agau o reme "MoMEHT bu6mmorekxa [IOK

cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/ff0b02b4




[ToaroToBKa K KOHTPOJIBHOM paboTe

29 eMe "MexaHuuecKkoe ABUKECHUE bubmmorexa [IOK
HoTeme T A ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KonTtponbHas paboTa o Teme

30 "M P . Pe N bubmmoreka [JOK

exaHI/Iqu CROC JIBIDICHHC. https://m.edsoo.ru/ff0b06ec

BzaumoneiictBue ten"
HWmmynee Tena. Ummymnbse cunbl. 3aKoH

31 Z e HAMIT L}c/a Yupyroe u bubmorera [JOK

XpaHCHUS .

coxp 7 . Py https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoICHCTBUE

1 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenius "PeaktuBHoe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

34 M 6 HOCTL bu6mmoreka [IOK

CRATITICCRAT paboTa H MOTIHHO https://m.edsoo.ru/ffOb0a84

35 PaGoTa critbl TSDKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHast pabota «OrnpeneneHue

36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBMKCHUH TeJla 10
TOPU30HTAILHON TTOBEPXHOCTH»

37 CBs13b SHEpruu U paboThlI.

[ToreHmanpHas SHEPrust
o Kunernueckas sneprus. Teopema o bubnnorexka [JOK

KHHETHYISCKOM OHCPIrun

https://m.edsoo.ru/ff0b0c32




3aKoH COXpPAaHCHUSA DHCPIUn B

39
MEXaHUKe
40 JlaboparopHas pabota «3ydenue bubmmoreka [JOK
3aKOHA COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KoiebarenpHOE IBUKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KojiedaHus. bubnnorexa [JOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy KUHHBIN
MasITHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepuojaa KojaebaHui OT KECTKOCTH bubmmorexa [IOK
proa https://m.edsoo.ru/ffOb197a
MPY>KUHBI U MacChl Tpy3a»
45 [IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUIX
JIaGopartopHas padora «Onpenenenne
46 ‘laCTOI”)FBI Hpne I/II)O a Kone6afm171 bubmmorexa [OK
pHOA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MAasgTHUKA»
JlabopaTtopHas pabota «IIpoBepka
A7 HE3aBHUCHUMOCTH TIEpHOJia KoJIeOaHmit bubnuoteka [JOK
rpy3a, HOABELIEHHOI0 K HUTH, OT https://m.edsoo.ru/ffOb197a
MaccChl Tpy3a»
Mexannueckue BoJHbI. CBOMCTBA
bubmuoreka [JOK
48 MeXaHW4eCKUX BOJIH. [IpoonbHeIe 1

MOINEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ffOb21fe




Ypok-koHpepeHnius "MexaHndecKue

49 BOJIHBI B TBEPAOM TeEIIE.
Ceiicmuueckue BOJIHBI"
50 3Byk. PacnipoctpaneHnue u orpaxeHue
3BYyKa
Ypok-uccnenosanue "Habmonenue
51 3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"
5 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM padoTe
54 110 TeMe "3aKOHbI COXPaHEHHUS. bubmorexa LHOK
https://m.edsoo.ru/ff0b25f0
Mexannueckue Kojie0aHusi ¥ BOJTHBI"
KonTponbHas pabota mo Teme
55 "3aKoHbI cOXpaHeHusl. MexaHn4eckue
KoJieOaHus U BOJIHBI"
56 DIIEKTPOMAarHUTHOE TOJIE. bubnuorexa [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepentus "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK

Hcnonp30BaHnEe 3IEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccienoanue "M3yuenue

. bubmmoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MOMOIIbI0 MOOMIIBHOTO TesiehoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JJIMHBI JJIIEKTPOMAarHUTHON
BOJIHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
61 CxopocTts cBeTa. BomHOBBIE CBOWICTBA bubmorexa LHOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku cBeta. [IpsMonuneitHoe
62 acIpocTpaHEHUe CBeTa. 3aTMEHUS bubmmorexa [IOK
Pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
bubmuorexa [JOK
63 Pemenue 3aga4 Ha IpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 ITpenomnenue cBera. 3aKoH bubnnoreka [JOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
ITomHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcronp30BaHKEe MOTHOTO bubnuoteka [JOK
BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ffOb3c5¢c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHast pabota
"HccnenoBanre 3aBUCUMOCTH yIJia
66 MIPEIOMJIEHUSI CBETOBOTI'O JIy4a OT yriia

MaJICHUs] Ha TpaHule "BO3AYyX-

nn

CTCKIJIO




Ypok-koupepenius "Mcnonbp3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:

67 CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"
bu6mmoreka [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI hitps://m.cdsoo.ru/ffOb3f2c
. bu6mmoreka [IOK

69 [TocTpoenne N300paXKeHUH B IMH3AX hitps://m.edsoo.ru/f0bd44a
JlaboparopHas paboTa ”OnpeﬂeneHHeu Bu6morexa LIOK

70 (OKYCHOTO pacCTOSIHUS U ONTHUECKOMN

. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIICH JTUH3BI"

71 Ypok-koHpepenus "OnTuueckue bubnuorexa [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 kak onruyeckasi cucTeMa. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepentus "JlepexTs
3penus. Kak coxpanuts 3penue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 OmnebiTel HetoToHa. CroxxeHue bubnuorexa [JOK
CIIEKTPaJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaGopaTtopHast pabota "OMBITHI 11O
pa3I0XKEHUIO OENOTo CBEeTa B CIIEKTP U

bu6mmorexa [IOK
75 BOCIIPUSITHIO LIBETA MPEIMETOB IIPU

uX HaOJIOICHUU Yepe3 [BETOBbIC
bunbTpe"

https://m.edsoo.ru/ffOcOe2a




VYpoxk-npaktukym "BosiiHOBBIE

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHius u qudpaxuus"
77 OmneiThl Pe3epdopaa v uranerapHas bubnmoreka [JOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8
73 [Tocrynarter bopa. Moaens aroma
bopa
Hcnyckanue 1 IOTJIONICHHE CBETa
. bubmuorexa [JOK
79 atoMoM. KBaHThbl. JInHEHyaTwIE
https://m.edsoo.ru/ffOc144c
CIIEKTPbI
20 VYpoxk-npaktukym "Habmronenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmmorexa LHOK
A A https://m.edsoo.ru/ff0c1672
2 Ctpoenue aToOMHOTO sipa. bubnuotexa [JOK
Hyknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
23 PagnoakTuBHBIE IPEBpAILICHMUS. bubnuoreka [IOK
N30TomEI https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau o teme: bu6mmorexa [IOK
"PanunoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ffO0c1b4a
85 [Tepuoxa monypacmnana
VYpoxk-xkoudepenius "PagnoakTHBHBIE
P bep bubnmoreka [JOK
86 U3IIy4eHHS B IPUPOJE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




87

88

SnepHblie peakiu. 3aKOHbI
COXpaHEHHUs 3apsIOBOTO0 U MacCOBOTO
qHCell

DHeprusi CBSI3U aTOMHBIX siiep. CBs3b
MaccChl ¥ SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1c58

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1d7a

89

90

Pemenue 3amgau no reme "Snepubie
peakiuu"

Peakiuu cuHTe3a u neneHus sSaep.
Nctounuku sHeprun CosiHIa U 3BE31T

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koHpepenmus "Anepaas
sHepreTHka. JleicTBus
paZOaKTUBHBIX U3NTy4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPOMarHUTHOE TOJI€.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBsie siBneHus"

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

93

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"

94

95

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zanMonaencTeue Tea"

[ToBropenue, 06001eHue. Perenne
pacyeTHBIX M KaueCTBEHHBIX 33/1a4 110
teme "TeruoBeie mporiecch”

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

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




IToBTOpenue, 0600IeHNE. Permenue

bubmuorexa [JOK

6 1
9 pPacYeTHBIX U KaYeCTBEHHBIX 3a,[[a‘j o hitps://m.edsoo.rw/ff0c2a22
teme "KIIJ] TemioBbIx gBuraresei"
[ToBTopenue, 0600mmenue. Pemenne
97 ACUCTHBIX M KaUeCTBEHHBIX 3a7a4 I10 1 buGnnorexa LIOK
p A hitps:/m.edsoo.ru/ff0c2b30
teme "KII/] snexkrpoycTtanoBok"
[ToBTOpenue, obodIeHNE.
98 JIaGopatopHsle pabOTHI 110 KyPC 1 1 bubmmorexa [IOK
patop p ypey https://m.edsoo.ru/ff0c2c52
"CBeToBEbI€ ABiIeHUA"
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHne. PaboTa ¢
" bubnnoreka [JOK
100 tekctamu 110 teme "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenwue, o6o6meHue. Padora ¢
101 TeKCTallz\)/II/I o TeMe {-'IéBeTOBBIe 1 bubnmorera [TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menue. Padota ¢
102 TekcTamu 110 TeMme "KBanroBas u 1
sanepHas Gusuka'
OBILIEE KOJIMYECTBO YACOB I1O 102 7

[TPOI'PAMME
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