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MNOACHUTEJIBHASA 3AIIMCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYYaroUIuXCsi M OpPraHU3alUi0 H3Y4YEHUs
bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENbIO OKa3aHUS METOTUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y9eOHOMY TPEIMETY.

dusuka SBISETCAS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
00pa3ipl MPUMEHEHHS] HAYYHOTO METOj[a TIO3HAHMsI, TO €CTh CIOco0a MOydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

N3yuenne @¢usnku Ha 06a30BOM YypOBHE TMpEJIojaracT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHblE M  HCIOJIB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE  MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepaunu (IpoTOKOJ OT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA B (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHUA O POJIM (U3WKHU JIJIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (U3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrne 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAONIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JAeATEILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HEZEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMmmMe no (pU3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHMUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAMBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCICPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHSI.

2. @uznyeckue npuOOpPhl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpU MHOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YACTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJNIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKEHHSL.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM JBHKEHHHU. Pacuér myTtu u
BPEMEHU JIBUKCHUS.
SIBnenne uHEpUMM. 3aKOH HMHEPUUH. B3auMmopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TshkecTr. Cuila TshKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MTPHU B3aUMOJICHCTBUH TET.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. Cno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUSI U YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000youku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsI TEJI: TIJIABAaHUE WU MTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w N e
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI pbluara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUHW MOJIEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U cCoBeplieHre padoThl. Buasl Terionepenadn: TemIONpPOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer paboTel TeroBeix apurareneit KIIJ[ TtemmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Habmronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KaMWIISIPHBIX SIBICHUM.
Habnronenue TemioBoro paciupeHus Tel.

N3meHeHue naBieHUs Ta3a IpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHI.

Bunae! Tennonepenayu.

OxJaXxJieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUS W OXJIKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTpPEHHEH »JHEpPruuM Tela B pe3yJbTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUsI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apspKeHHBIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3aps/ioB. DIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B )KHJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOTHUKOB.

PaGota ® MOIIHOCTH dJeKTpUueckoro Toka. 3akoH J[xoyns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuTHL. B3anmoAencTBE NOCTOSSHHBIX MATrHUTOB. MarHuTHoe
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTpPOMArHuToB
B TEXHHUKE. J[€MCTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SBaeHne 3NeKTpOMarHuTHOW MHAYKUUU. [IpaBuio Jlenua.
DIIEKTPOTeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsSA0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOoBOJHUKH M TUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKHUJKOCTH.
. I'a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUIeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTHUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS WHIAYKIUOHHOTO TOKAa OT YCIOBHM €ro
BO3HHMKHOBCHHS.

DJIEKTPOre€HepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMU TN HHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHcTpyHnpoBaHue u u3yueHue padoThl JIEKTPOIBUTATES.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JABWKEHHs. PaBHOMepHOE mNpsiMOIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABHKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOEe TmpsiMOsMHEHHOe aBmkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

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

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbpHas SHeprus cxkatol npyxkuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW ASHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCU€TA.
2. CpaBHeHME MNyT€W WU TPACKTOPUM NBUKEHUS OJAHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmroenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa PU3MKH.

3aBUCHUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJIBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJIbca MPHU aOCOIIOTHO YIPYTrOM B3aUMO/ICHCTBHH.
Habmroienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IIPU CBOOOTHOM MaJCHUU.
CoxpaHeHre MEXaHUUECKON SHEPTUH NPU ABMKEHUHU TeJa MO/ JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

Omnpenenenne cpeaHEed CKOPOCTH CKOJIBXEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIb
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAJIbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aKOHa COXPAaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — KoieOaHus.  BbpHyXzaeHHble — KkojeOaHus.  Pe3oHaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOoHa. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCa.

PacnipocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W Mepuoja KOJEOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTHU Tepuoia KoyeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojia  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJECHUs.

o v s~ W N

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie padbomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. lcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayuent B inH3e. OnTuyeckas cucrema (poToarmapara, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKpOCKOIIA U TEJIECKOTIA.
10. Moxens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

W X N kR W E

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
naJIeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO Jiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKON CHIIbI coOuparoien
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u minanerapHas mozens aroma. Mogenb aroma bopa.
HcnyckaHue u Noryomenne ceera atroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAJIOBOIO U MAacCOBOTO YHUCEN.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH Ha >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLICHUS.

2. CnexTpsl pa3JIMYHBIX T'a30B.

3. CnekTtp BOAopoaa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimaul.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIy4YCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpotorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 00001IEHUS TPEAMETHOTO COACPKAHUS U OMbITA AESITEIIBHOCTH, MPUOOPETEHHOTO
OpU HU3YyYEHUH BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke aiisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipu M3ydeHUn AAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMaTU3UPYIOTCS BUJIbI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO AEATEIBHOCTHBIN XapaKkTep JaHHOTO pa3zeia peaanu3yeTcs 3a
CU€T TOTrO, YTO OOyUAIOUIUECs BBIMOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IpejIaraercs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAy4yHblE OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHMS BCEX U3BECTHBIX BHUIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOUIHOTO WHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

- pa3BUTHE HAy4yHOH J1I0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BAaTEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEQIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 € NpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NUECKUX 3HAHUIA;



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

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIECH CPEJIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JIacTH
busuKy;

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

e - CTpEMJICHME aHAJIU3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIylH Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIINUXCS K (PU3HUYECKUM SIBIICHUSIM;
BBISIBIISITh TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIh30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pelIeHus: yaeOHON PU3ndecKoil 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
HOAXOJISIIETO C YYETOM CAaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OTBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(pOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHST U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3IUYHBIC METOJbl, UHCTPYMEHTHI U 3alpPOCHI MPU TOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM TMPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMMamMu, HHOU TpaduKoi 1 1X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U IPOEKTOB 3a7]aBaTh BOMPOCHKI TI0 CYIIECTBY 00CYKIAaEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHE
O1aroxeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJCHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3ZHIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO MPEACTaBIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITa
(3KCnIeprMEHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboThI ITPU PELICHUN KOHKPETHON (PU3HUECKOIN NPOOIEMBL;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no e€ JOCTIKEHHMIO: paclpeieisaTb poyd, 00CYXIaThb IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH WICHAMHU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM pelieHus (U3NIECKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSITh ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
¢u3nyecKoro UCCIENOBaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHUBUIMXCS CHUTYyallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro uejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (U3NIECKUX 3a1ay UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOI0/IEeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpalleHUsl, Tepeada JaBJIeHus: TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
HHEPrUM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUPOJIC, NECUCTBUE CUJIBI TPEHUSI B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJe YeJIOBEeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SIBJICHMS, UCIOIB3YS
bu3ndecKue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tea,
cujia TpeHus, AaBjeHue (TBEPAOTO Tena, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TOoJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHIUAJIbHAST JHEPTUsi), MpPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCTIOJIB3YEMbIX BETTUYHH, X 0003HAYCHUS U €IUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ys MpaBUJIa CJIOKEHHSI CWII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEpruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3HUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEIMYNHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3NYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH MMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATh BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOHM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJIB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JABUKYIIETOCS TEJIa OT BpEMEHU JIBUKEHUS TENA, CUIIbl TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh W3MEPEHUs, CJenysl MPeaoKEHHOMY IJIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBHUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOIUIl U TPauKOB, JeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CUIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod()pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEIJI0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEITMYUHBL;

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPUHIMIGI JACHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH TpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3JI0POBBS M COOJTIOICHHS] HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUSI PA3JIUYHBIX HCTOYHUKOB BBIJCISATH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON WM MOXKET OBIThH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3alaHUl HAYyYHO-TIOMYJSPHYIO
IUTEPATYyPy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BianeTh mNpuUEMaMH KOHCIEKTUPOBAHMUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
yucIie myOoJuYHO JAeNiaTh KpaTKUe COOOIICHHS O pe3yabTaTaX MPOCKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPY BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PaCIpEACIsaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEILUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHILIEHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pPACIIMPEHUE U CXKATHE, TEeIUlonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAlUs, IUJIaBJICHHUE, KpUCTAIIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeruIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeNl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS AIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKS)
[0 ONHMCAHWID HX XapaKTEpHbIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpucCTauibl B mpupoie, usiydeHue ConHia, 3aMmep3aHUEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (MPU3HAKU) (PU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHas TemjaoTa MapooOpa3oBaHusi, yJelbHas TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3]/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJJIEKTPUYECKOE HAIpPSXKEHUE, COMPOTHBICHHE IPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHHUE BEIIECTBA, Pa00Ta M MOITHOCTH dJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUYECKUX BEIUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKd W3yUYCHHBIX 3aBUCHMOCTEH
(bu3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJieH (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH OmMa JjIsl ydacTka 1€, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TeJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHU,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJI1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEoOXoauMbIe JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETMYUHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh MpoOJEeMbl, KOTOPbIE MOXHO PEIIUTh MpU TMOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE HCCICIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI KCCIICIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTH OMBITHI 10 HAOMIOJACHUIO (U3WYECKUX SIBJICHUW WU
(bU3NYECKUX CBOMCTB TeJ (KaNUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydarollel (MOorjomaromen)
MOBEPXHOCTH, CKOPOCTh MCIHAPEHUs BOJBI OT TeMIEpaTyphbl KUAKOCTH U
IoOm@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TMOJIE Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



IpOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHSI TEMIIEPATYPhl, OTHOCUTEIBLHOM BIIa)KHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpYrol C  UCIMOJb30BAaHUEM TMPSMBIX  HU3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUA U YIEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATENBHOIO M MAPAJUIEIBHOTO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh WU3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM SHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUUW U HEOOXOIHUMBbIE
bu3nueckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUECKHX LIEemel cC
NOCJIEOBATEIBHBIM U NAPAJIEBHBIM COEUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMepbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUU B TOBCEIHEBHOMN



KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpelIE;

OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOTO COAEPKaHUs, CIIPAaBOYHbIE MAaTEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaaeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias uMHGOPMALKI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YMCJIe MyOJIMYHO MPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIEIOBAHUN (PU3NYECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHINOJHEHUEM IUIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEIbHOCTD TPYIIIBL, BEICTPAaNBaTh KOMMYHHUKAaTUBHOE B3aMO,ICHCTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kJjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBbHOCTh MEXaHWYECKOTO ABMXKEHHUA, nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IITKaJIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3Iy4deHus,
U30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE



3ByKa, NPSMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHHWE WU MPETOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3lIOKEHUE OEJIOTO CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIM
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs M MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CUa YNPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tella, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHIHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KoyieOaHuM, JYIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULMK CHJI, MPUHIUI OTHOCHUTENIbHOCTH ['anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJCPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allMChIBATh €r0 MaTEMATUYECKOE BHIPAKEHHUE;



OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHMII,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a]aud 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIOUINE WM U30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE Il PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($U3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIIEIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHUSl HSHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYyITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENIbHOTO PUOOpa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yIia MPEeJoOMJICHHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIUYWH B BUAC TAONHIl M TPaPUKOB, JeIaTh BBIBOIBI TIO
pe3ysbTaTaM HCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIHYUH (CpEemHSIS
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckass paboTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHMI MaTeMaTHYeCKOTO W TMPYKUHHOTO MASTHHKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN  (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleysl MPEJIOKEHHON WHCTPYKIUMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MTOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MIOTPEIIHOCTHA U3MEPEHNN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JIy4, TOHKAas JINH3a, TJIaHeTapHast MOJCITb aTOMa, HyKJIOHHAS MOJIENb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETP, JATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPHUTEILHBIX TPUOOPOB U TEXHOJIIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIPAaKTUYECKUX  3a]ady, ONTHYECKHUE CXEMbl s
MOCTPOEHUS N300PAKEHU B IJTIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
NPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3MYCCKUX 3HAHWN B TIOBCEIHEBHOM
KU3HH 711 oOecriedeHusi 0€30MacHOCTH TpU oOpaIreHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYXKaIoIIeH cpele;

OCYIICCTBJIATh TOUCK WHGpOpMANHuK (U3HNYECKOTO COJICPKAHUS B
HuTepHeTe, camocTosATENHHO (POPMYIHPYsI TOUCKOBBIN 3apOC, HAXOAUTH
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYYCeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUsl, CIIPABOYHbIE MAaTEPUaIbl, PECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COAEp KaHUs,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY’KAIOIIEro MIUpa

1.1 dusnka - Hayka 0 IPUPOIE 2 bubnmorexa [IOK
. o . https://m.edsoo.ru/7f416194
bubmmorexa [JOK
1.2 ()] 2 1
R https://m.edsoo0.ru/7f416194
. bubmuoreka [IOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METO]T TIO3HAHUS o saeo T/ 416104
Wroro mo pazneny 6

Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa [OK
' P https://m.eds00.ru/7f416194
99 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHI] 2 1 but6mmorekxa [IOK
' BEILECTBA https://m.eds00.ru/7f416194
but6mmorekxa [IOK
2.3 A 2
TPETHTILE COUTOMMA Bemeetna https://m.edso0.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue e
but6mmoreka [IOK
3.1 M
CXAMITCCOT ABIDRCHHE 3 https://m.edso0.ru/7f416194




bu6nmoreka [IOK

3.2 Hnepuis, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bubnunorexa LIOK
33 Cuna. Bupt cunt 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
4.2 Hlapietine KuakocTh > https://m.eds00.ru/7f416194
bubnuoreka [IOK
43 ATMocheproe faaeHne 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
>1 PaGora n MosocTs 3 ! https://m.eds00.ru/7f416194
bubnunorexa LIOK
2 IT 1
> POCTBIC MEXAHHUIMBT > https://m.edso0.ru/7f416194
but6mmorekxa [IOK
. M 4 1
>3 exatureckat SHepri https://m.edso00.ru/7f416194
Hroro mo pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TenoBble siBiaeHUs
. bubmunorexa [JOK
11 CrtpoeHue u cBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmunorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3peu 2. DiekTpu4yeckne M MATHUTHBIC SIBJICHHSA
21 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
22 H " | 2 l 7
OCTOAFHBIN SICKTPHHCCIHIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne i/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHHn4YecKoe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmunorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHET COXpAHCHILt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexann4yeckue KoJed0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXAHHHCCIUE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTPOMarHUTHOE MOJIe U bubmuoreka [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA




4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.eds00.ru/7f41a426
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 MOTJIOUICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 SnepHble peakuuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTeibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O PUPOJIE.
SBnenuns npupoibl. Guzndeckue
SBJICHUS

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TeIIOBEIC,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeITUUNHbI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOILN
KUJKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYphI"

Kak ¢usuka u apyrue ecTeCTBEHHbBIE
HayK{ U3Yy4aloT PUPOJY.
EcrecTBEeHHOHAaYUYHBIN METO
no3HaHus. Onucanue PU3NIeCcKux
SIBJIEHUH C IIOMOIILIO MOJIEIel
Ypok-uccnenosanue "IIposepka
TUIOTE3bI: JaJbHOCTD MOJIETA
IapyKa, MymeHHOTro

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a




TOPH30HTAIBHO, TEM OOJIbIIE, YEM
OoJiblie BbIcOTa Mmycka"

Ctpoenue BemiectBa. ONbITHI,

7 JIOKAa3bIBAIOIIKE JUCKPETHOE bubmotexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBY>KEHUE YacTHUII BEIICCTBA bubmorexa [IOK
H Bl https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OIbITHI 110
9 HAOJIFOJEHUIO TEILIIOBOrO
paCIIMPEHHSI Ta30BY
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSTHHSIX B MIX bubmuoreka [{OK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJBI
MexaHn4ecKoe JBHKCHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bubnunorexa LIOK
13 Ckopocts. EquHuIE ckopocTH
p S p https://m.edsoo.ru/ff0a079c
14 Pacuer mytn 1 BpeMeHH IBIKEHUS bubmorexa LIOK
yt P A https://m.edsoo.ru/ff0a0ae4
HNueprus. 3aKkoH HHEPIINH.
P . P bubmuoreka [{OK
15 B3aumoneiicTBue Ten Kak npuurHa

HN3MCHCHHUSA CKOPOCTH ABUKCHUSA TCII

https://m.edsoo.ru/ff0a0c10




IImoTHOCTE BemecTBa. Pacuer Macchl

bu6nmoreka [IOK

16
1 00BbeMa Telia I10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHnas pabota
17 «OmnpeneneHne MIOTHOCTH TBEPAOTO
TEIa»
Pemenue 3amau nmo treme "[I1oTHOCTE bubnunorexa LIOK
18 "
BeIlecTBa https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTeua Teir. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH PACTSKCHHS
(tedopmaniun) Npy>KUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SIBnenne tarorennsa. Cuia TIKECTH
CBSI3b MEXKTY CHIION TSKECTH U
22 Maccoi tena. Bec tena. Pemenne bubmorexa HOK
e ’ . https://m.edsoo.ru/ff0al1778
3a7a4 o teMe "Cuia TsHKecTH
Cuia TSHKECTH Ha APYTUX IUIaHETaXx.
23 dusunueckue xa axfgr UCTUKU bubnnorexa [JOK
p p https://m.edsoo.ru/ff0a1502
[UIAHET
bubnunorexa LIOK
24 Hsmepenune cui. JlnHamoMme
p a P https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 Bec Tena. HesecomocTth
https://m.edsoo.ru/ff0al778
Clo)KeHue IBYX CHJI, HallPaBIEHHBIX
. v . P bubnmoreka [JOK
26 10 OJTHOM TPSIMOM.

PaBHOpelicTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70




27

28

Penrenue 3amad mo reme
"PaBHonelicTBytomast cui"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B MpUpPO/Ie U TEXHUKE

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

29

JIabopatopHas pabora «/3ydenue
3aBUCHMOCTH CUJIbI TPCHUA
CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIINXCS
MIOBEPXHOCTEI»

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

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CUIIBI

Pemienne 3amad mo Temam: «Bec
tenay, «I'paduueckoe n3oOpaxkeHue
crny, «Cuiny,
«PaBHOEUCTBYIOMIAS CUID»

KonTponbhas paboTa no remam:
«MexaHHUeCcKOoe IBIKCHHECY,
«Macca, TNIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300paxxeHue cui,
«Cuib»

Hasnenne. CriocoObl yMEHbIICHUS U
YBEJIMYEHUS JIaBICHUS
JlaBrierue ra3a. 3aBHCUMOCTD

aBJIEHMS ra3a oT 00bEMa,
TEeMIIEPATYPhI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0alde0

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenava naBneHus TBEPIBIMHU
TeJaMH, JXUIKOCTIMH U ra3aMH.
3akoH ITackana

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0




I[aBJ'IeHI/IC B XXUJKOCTH H rase,

36 BBI3BAHHOE JEHCTBUEM CHIIBI bubnnorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenwne 3agau mo teme «JlaBieHue bubnunoreka LIOK
B J)KUIKOCTH U rase. 3axoH [lackamsy» https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 o
Coobmaiomuecs cocyp! https://m.edsoo.ru/ff0a2970
39 I'mapaBinueckuii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuineBoit
SKHJIKOCTHBIA HACOC
Atmocdepa 3emnn. [Ipuannen
CYIIIECTBOBaHMS BO3 HOU
41 0}6’I(I)Inoq1<1/1 ZemMitn 3;3yI;ICII/IMOCTL bubnmorexa [IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTo JaBICHHS OT BBICOTHI
HaJ YpOBHEM MOps
42 Bec Bo3nyxa. ATmMochepHoe bubmuoreka [IOK
JaBJIICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMmochepHOro bubnmnorexa [JOK
nasnenus. OneitT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTE aTMOC(EPHOTO
44 aBJIEHUSA OT BLICOTIE)HI; OBHEM bubmmorexa TIOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocgepHoe bu6muoreka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amau mo teme "

AtmocdepHoe naBierue"




47

48

49

50

51

52

53

JleficTBUE KUAKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTopHnas pabota
«Ornpenenenre BhITAIKUBAIOICH
CHUJIbI, ICHCTBYIONICH Ha TEO,
MOTPY>KEHHOE B KUJKOCTHY

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMaA
MOTPY>KEHHOH B JKUAKOCTh YaCTH
Tena»

IInaBanue Ten

JlaGoparopHas paboTa
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYMPOBAHUE JIOAKH U
OIpenieNieHne €€
rpYy30MOaBEMHOCTH"

Pemenue 3agau o remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «JlaBnenne
TBEPABIX TECII, )KI/I,Z[KOCTeI\/II U ra3oB»

KonTtponbHas pabora o Teme
«/laBneHue TBEpABIX TN, KUAKOCTEN
u ra3zoBy/Bcepoccuiickas
MpoBepoYHas paboTa npu
IIPOBEJCHUH C UCIIOJIb30BAHNEM
KOMIIBIOTEPA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

bubnmmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3514

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3a96

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654




bub6nmoreka [IOK

>4 Mexaiitieckas pabora https://m.eds00.ru/ff0a3f82

bubnunoreka LIOK

> Monsocts. EuHiiter morsocTH https://m.eds00.ru/ff0a3f82
VYpoxk-uccnenoranue "Pacuér

56 MOITHOCTH, Pa3BUBAEMOM MTpH 1
noabEME I10 JIeCTHHIIE"

57 [Ipocthie MexaHu3Mbl. Phiyar.

PaBHOBeCue cuit Ha ppruare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTopHnas pabota 05 bubnnorexa [JOK
«HMccnenoBanue ycioBUid https://m.edsoo.ru/ff0a478e
paBHOBECHS pblyara

59 Pemenue 3agay 1o teme «Y cloBus bubmmoteka IIOK
paBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
Koaddurment nosnesnoro necTpust
Mexanu3ma. Jlaboparopnasi pabora

60 . 0.5
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

61 Pemenne 3amau mo teme "Pabora, bubnunorexa LIOK
MommHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHuueckast SJHEprusi.

62 Kunernueckas 1 moreHInaabHas bubnnorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEPrUs

63 3aKOH COXpaHEHUs] MEXaHUYECKOM bubnuotexa [JOK
SHEPrUuu https://m.edso0.ru/ff0a4360

64 YPpOK-3KCIIEpUMEHT 110 TEME 1

"DKCIEPUMEHTAIBHOE ONPEICTICHUE




65

66

67

W3MEHEHUS KNHETUYECKOH U
MIOTCHIUAIIbHOW SHEPIUH IIPH
CKaTbIBaAHHUU TEJIa 110 HaKHOHHOﬁ
IUIOCKOCTH"

KonrtponbHas pabora no reme
«Pabora 1 MOIIHOCTB.
Oueprusi»/Beepoccuiickas
IIpOBepOYHas paboTa npu
NPOBEICHUH Ha OyMa)KHOM HOCHUTEIE
PesepBHslit ypok. Pabora ¢ Tekctamu
o temMe "MexaHnueckoe IBHXeHue"
PesepBHeIil ypok. Pabora ¢ TekcTamu

o TeMe "JlaBneHue TBEPABIX TEIl,
SKUJIKOCTEHN U ra3oB"

bubnuoreka [{OK
https://m.edsoo.ru/ff0ad4ee6

bubnunoreka LIOK
https://m.edsoo.ru/ffOa4ffe

68

Peseprubriit ypok. PabGora ¢ Tekctamu
o teme "PaboTta. MomiHocCTb.
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTuueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKON TEOPHH 1 bubmmorexa [IOK
yap P https://m.edsoo.ru/ff0a5256
Y UX OTBITHBIC TOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, JKUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMI BElIeCTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETHYECKOU TEOpUH
5 Kpucrannuueckue u amopgHbie Tena 1 bubimorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CMmauyuBaHue U KaWUISIPHOCTb. 1 bubnuotexa [JOK
IToBepxHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHNne U CKATHE 1 bubmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TEIUIOBOTO JIBFKCHUS 1
YaCTHII
9 Brytpennsis sueprusi. CriocoObl 1 bubnmoreka [JOK

M3MEHEHUs BHYTPEHHEH sHepruu

https://m.edsoo.ru/ff0a5c60




bub6nmoreka [IOK

10 Bunasl Tenionepenaun
a pea https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

11 HCI0JIb30BaHUE TEIJIOBBIX CBOMCTB bubmuorexa [{OK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexxeHus"

12 KonuuectBo Temnotsl. Y aenbHast bubnuoreka [{OK
TEIMIOEMKOCTb https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnast pabora
"UccnenoBaHue IBIEHUS bu6mmoreka IIOK

14
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEO0OXOAMMOTO /IJIsi HarpeBaHUs TeJa
Y BBIJICSIEMOTO UM TIPU OXJIAXKICHUU
JlaGopaTtopHnast pabota

16 "On I; enEHHe . CIBHOM bubmorexa HOK

ped A " https://m.edso0.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus TOMBa. Y 1eiabHas bubmmoreka [JOK
TEIUIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBaAHNE

but6mmoreka [IOK
18 KPUCTAJUIMYECKUX Tell. Y IeNbHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2




19

20

JlaGopaTtopHnas pabota
"Omnpezaenenue yaeabHOU TeTUIOThI
TJIaBJIeHuUs abaa"

[TapooOpa3oBaHue U KOHICHCALIUS.
Ucnapenue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenbHas Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEPATYpPbl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEIIbHOW BIaXKHOCTH
BO3/1yXa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]lyXa

[TpuHIMIB pabOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenab BHyTPEHHETO CrOpaHus

KII] TenmoBOro aBUratesns.
TenoBble ABUTATENN U 3aIUTA
OKpYXKarolle cpeabl

but6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHMsI U MTPEeBPALCHHS
OHCPIvur B TCIJIOBBIX IIpOIECCaX

27

[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe ""TeroBbIe ABICHUS.
N3MeHeHune arperaTHbIX COCTOSTHUI
BemecTna”

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2




KonTponbhas pabota no teme

bu6nmoreka [IOK

"

28 TenoBble sSIBIICHUS. I/UI3MeHeHI/Ie ) https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BEILECTBA

29 OnexkTpuzanus Tei. [[Ba pona
INEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue "dnexkTpusanus

30 TEJ UHAYKIUEH U TIPU
COIPUKOCHOBEHUU"

31 BzaumopeiicTBue 3apsyKEeHHBIX TEIL. bubnnoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOoJIe.

32 HanpsxeHHOCTh 31EeKTPUYECKOTOo bubnmnorexa [JOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIEH
Hocurenu snekTpuyeckux 3apsioB.

33 OnemeHTapHbIN 3apsan. CTpoeHue
aToma

34 [TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [JOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

36 cymiectBoBaHus. McTounuku bubnnorexa [IOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUYECKOTO TOKA

37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2




VYpoxk-uccinenosanue "Jleiictere

38 AIIEKTPUYECKOTO TOJIS Ha 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

DJIEKTPUYECKHI TOK B METAJLJIaX, bubmmoreka [JOK

39
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas pabora

41 "U3mepenue u peryaupoBaHuE CUITBI 0.5 bubmmorexa [IOK

. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOe HAMpsKEHHE.

42 Bonbsr™etp. JTaboparopHas pabora 05 bubnmnorexa [JOK
"N3MepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

43 ComnpoTHuBieHNE TPOBOJHUKA. bubmuoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO

44 CONPOTHUBIICHUS TPOBOIHUKA OT €r0 1 brbmmorexa [TOK

p p https://m.edsoo.ru/ff0aa738
JUTMHBIL, TJIOMIAIH TTOTIEPEYHOTO
ceueHus u matepuana”
3aBUCHMOCTH CHUJIBI TOKA OT
45 HanpsokeHus. 3akon OMa s bubmorexa TIOK
p ’ https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaboparopHas paboTa
" PATOPHAA P bubmuoreka [{OK
46 HccnenoBanue 3aBUCUMOCTH CHJIBI 1

TOKa, UAYILETO Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e




COIIPOTHBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”

HOCJ’Ie,I[OBaTCJ'IBHOG " IapaljICIbHOC

47
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka
48 IIpaBUJIa CJIOKEHUS HAIIPSKEHUI Bu6mumoteka [JOK
MIPU MOCIEN0BATEIBHOM COCIMHEHUHN https://m.edsoo.ru/ff0aaas8
JIBYX pe€3UCTOpOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnuoreka [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3aga4 Ha TpUMEHEHUE
50 3akoHa OMa I Pa3IMgHOTO bubmmorexa [TOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGora u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "On 12 eJ'IIZHI/Iepa6OTLI Y MOIIIHOCTHU Bubmmorexa [IOK
ped P | B https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 NOTPEOUTENH IIEKTPUUECKOM bu6muoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIBHOM paboTe
" bubnuotexa [JOK
54 o TemMe "DIIeKTPUUECKHE 3apsibl.

3apsKEHHbIE Tea U UX

https://m.edsoo.ru/ff0abd2c




B3auMoaercTBUA. I10CTOSIHHBIN
ANEKTPUUECKUN TOK"

KoHTponbHas pabota 1o Teme
"DeKTpruUECKue 3apsabl.
3apsoKeHHBIC TeNa U UX
B3auMoaercTBUA. I10CTOSIHHBIN

bu6nmorexa [IOK

55
anekTpuueckuii Tok"/Beepoccuiickas https://m.edsoo.ru/ff0abea8
IIpOBepOYHas paboTa npu
MIPOBEICHUH C MCTIOJIB30BAHHEM
KOMITbIOTEpa
56 [TocTossHHBIE MAarHUTHI, KX
B3aMMO/ICHCTBHUE
57 VYpok-uccnenosanue "N3yuenue 1 bubmmoteka IIOK
MoJied MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe 1noje. MarHuTHOE ToJjie
bubmmoteka IIOK
58 3eMIIH ¥ €ro 3HaYeHHe I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OmneiT OpcTena. MaruutHoe nosne
59 AJIEKTPUIECKOTO TOKa MarauTHoe bubmorexa HOK
p https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHue 31eKTPOMarHuToB B
50 texHuke. JlJabopaTopHas pabora 05 bubmuorexa [IOK
"N3yueHne neicTBUS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
TIOJIS1 HAa MPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSIHHOTO
ToKka. Mcronbs3oBanue
o bubmuorexa [{OK
61 AJIEKTPOJIBUraTeeil B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0ac86¢c




62

"KoHcTpyupoBaHue u u3ydeHue
paboTHI AIEKTpoABUTaTENS"

OmnbiTel Papajes. 3aKoH

3JICKTPOMArHUTHOW MHTYKIIUH.
[IpaBuio Jlenua

63

Onexrporerepatop. CriocoObt
MOJTYYCHUS DJICKTPUICCKOIM SHEPTHH.
DNEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUU

64

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIeKTpUIECKHe U
MarHuTHbBIC sIBJICHUS"

65

KonTponbHas pabora no teme
"DIeKTpUUECKUEe U MAarHUTHBIE
asneHus"/Bceepoccuiickas
IpoBepoYHas paboTa npu
NpOBE/IEHUHN Ha OyMa)KHOM HOCHUTeNe

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

66

67

68

Peseprubliit ypok. PabGora ¢ Tekctamu
o TeMe ""TernsoBble siBIeHUA"

PesepBHrIit ypok. Pabora ¢ Tekctamu
o teme "[locTostHHBIN
3IIEKTPUYECKUI TOK"

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0accbe

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero u3yyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

1 MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuorexa [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE

4 nBikeHne. CpeqHsst 1 MTHOBEHHas 1
CKOPOCTb
[IpsimonuHetHOE paBHOYCKOPEHHOE bubnuoreka [IOK

) 1
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota

7 "OnpeneneHne yCKOpeHus Tea npu 1 1 bubmuotexa [JOK
PaBHOYCKOPEHHOM JBUKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

8 CBo0Ooguoe magenne tei. OIbITH 1
[Nanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO 1 bubnmoreka [JOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas u yrioBas

CKOpOCTHU
10 LleHTpOCTpEMHUTELHOE YCKOPEHHE
1 IIepssiii 3axk0oH HprotoHa. BekTop bubnuoreka [IOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [HOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Chua ynpyroctH. 3akow I'yka ngs?;lr%?:;(szggllianecaZ
16 Pemenue 3angau no reme «Cuna
YIPYTOCTH
Jlal
17| Onperenonme wesrmooms Bumonora LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuotexa [JOK
18 Chia Tpenus https://m.edsogru/fanf738
19 Pemenue 3aga4d mo teme «Cria bu6mmorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota
20 "Onpzz(enzﬁne ioa(b(bnunema bubmmorexa [JOK
. https://m.edsoo.ru/ff0af8be
TPEHUS CKOJBKEHUS
Pemenue 3amau no reMe "3aKOHBI BuGmorexa LOK
21 Hrrotona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ffOafb8e




22

23

24

Cuiia TSHKECTH U 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
HaacHus

VYpok-koHbepenius "J[BrkeHue Tel
BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTuku"

Pemenue 3amau nmo treme "Cuita
TSDKECTH 1 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

26

27

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs n neperpysku

PaBHOBecue MaTepuanbHONW TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmeHT cuisl. LeHTp TsKECTH

PaBHOBecue MaTepuanbHONW TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cuisl. LleHTp TsKecTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

bu6nmoreka [JOK
https://m.edsoo.ru/ffOafe36

28

29

Permenne 3agau mo reme "MoMeHT
cuisl. LlenTp TsxecTn"

[MoaroroBka K KOHTPOJIKHOU paboTe
1o TeMe "MexaHnueckoe IBUKEHUE.
Bsaumonetictsue Ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

30 "MexaHU4YeCKOe IBUKEHUE bubmmorexa [TOK
. 8 ) ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynbce Tena. UMnynbe cUbl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnnoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICHICTBUE
Pemenue 3amau no teMe "3akoH bu6mmoreka [IOK

32
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096¢c

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

bubmuorexa [JOK
34 M 0
CATUHECKAT pabOTa M MOUEHOCTS https://m.edsoo.ru/ff0b0Oa84
PaboTa cHIIBI TSKECTH, CHJIBI bu6nmoreka [JOK

35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
MIPY PaBHOMEPHOM JIBHKEHHH TeJa
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBs13b DHEPrUM U PabOTHI.

[MoTenumansHas SHEPTUS
Kunernueckas sueprus. Teopema o bubnuorexa [JOK

38 .

KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe

40 JlaGopatopHas pabora «3yueHue bubnuoreka [IOK

3aKOHAa COXPaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHo€e ABUKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

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

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKU

44

45

46

Ypok-uccnenoanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XXUHBI 1 MaCChI I'py3a»

[IpeBparteHre sHEPTUU PU
MEXaHUYECKUX KOJICOaHUSIX
JlaGopaTtopHnast pabota
«OrmpeneneHue 4acTOThI U epHoIa
KoJIe0aHUM MPY>KUHHOTO MAasTHUKA

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

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KoJeOaHmi
rpysa, MOABEIIEHHOI'0 K HUTH, OT
Macchl Tpy3a»

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

48

49

50

Mexannueckue BosiHbl. CBONMCTBA
MeXaHn4ecKuX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJTHBI

VYpoxk-koHpepenuus "MexaHHueCKue
BOJIHBI B TBEPAOM TEIIE.
Celicmuueckue BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe




51

52

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

['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

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

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"

KoHTpoinbHas pabora 1o Teme
"3aKOHBI COXpAHEHMUS.
Mexannueckue KoyieO0aHnsa U BOJIHEI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypok-konpepentus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHME 37E€KTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

Ypok-uccnenosanue "M3ydenne
CBOWCTB 2JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c




DNeKTpOMarHuTHast IPUPO/Ia CBETA.

61 CkopocTb cBeTa. BomHoBBIC bubmmorexa [TOK
Up ' https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Ucrounuku cBeta. [IpsMonuneitHoe
62 acrpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa LHOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
63 Pemenue 3amay Ha npuMeHeHne bubnmorexa LHOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHHUS CBETA
64 [Ipenomnenune cBeta. 3akoH bubnuorexa [IOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHUe
65 cBeTa. Mcronap30BaHue MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaKECHUS B https://m.edsoo.ru/ff0b3c5¢c
ONITHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 TIPEJIOMIICHUS] CBETOBOTO JIyda OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-
crekino""
VYpok-koHpepeHuus
"Hcnonb30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPaXKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTUyeckas cuiia JMH3bI
https://m.edsoo.ru/ff0b3f2c
. bubnmoreka [JOK
69 [TocTpoenue n3o0pakeHUi B TMH3AX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHnas pabota
"Onpenenenne HOKYCHOTO

bu6mmoreka [IOK

70 pacCTOSIHUS U ONITUYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparoiei TuH3b1"

71 Ypok-koHpepenmus "OnTuiyeckue bubnnoreka [HOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

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

73 Ypoxk-koudeperuus "leexTst
3penus. Kak coxpanurts 3penue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 OnebiTel HetoToHa. Croxxenue bubnnoreka [JOK
CIIEKTpalbHBIX I[BETOB. /lucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pasioKeHUIo 0eI0ro cBeTa B CIIEeKTP

75 U BOCHPHUATHIO IIBETA PEAMETOB MPH bubmmorexa LIOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJII0/IEHNH Yepe3 [IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa CBETA: AUCIEpPCHS,
uHTepdepeHIys u auppaxuus”

77 Omneiter Pe3epdopa u muranerapHas bubnuotexa [JOK
MOJIEb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie " IIOIJIOIICHHUE CBETA

. bubmuorexa [JOK
79 aroMoM. KBantsl. JIuHeiuarsie https://m.e dsogru Iff0c1ddc
CIIEKTPBI
80 Ypoxk-mipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI buGnnorexa LIOK
https://m.edsoo0.ru/ff0c1672
82 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0cl18ac
83 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
H3otonbl https://m.edsoo.ru/ff0clal4
84 Pemienue 3amaq mo teme: bubmuorexa [JOK
"PanunoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBI;Im: U3Ty9YCHUS B bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 coﬂxlfaHeHIE;I 3a1:);m030r0 " Bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBSI3u aTOMHBIX SIED. bubmuotexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sueprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepenuus "Anepuas

sHepreTuka. JlercTeus




PaIMOaKTUBHBIX U3JIy4e€HUH Ha
JKUBbIE OpraHU3MbI"

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

bubmuorexa [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"
KonTtponpsHast pabora o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
OJEeKTPOMarHUTHbIE BOJHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obobICHNE.
94 JlaGopaTopHble pabOTHI IO Kypc bubamorexa LOK
" P pv P | pey https://m.edsoo.ru/ff0c245a
BzaumopeticTBue Ten
[ToBTOpenue, 06061meHue. Pemenue
95 ACUETHBIX U KAYEeCTBEHHBIX 33124 bubmmorexa LIOK
P " f https://m.edso0.ru/ff0c2572
1o Teme "TernnoBele MPOLECCHI
[ToBTOopenue, o6o0mmenue. Pemenne
96 pacyeTHbIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTropenue, 06001eHue. Perenne
97 ACUETHBIX U KAUEeCTBEHHBIX 33124 bubmmorexa LIOK
P https://m.edsoo.ru/ff0c2b30
o reme "KIIJ[ anexrpoycTanoBOK"
[ToBTOpenue, oboOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboOTHI IO KypCy

"CBeroBble aBiaeHUd"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTAMU 110 TeME "3aKOHBI 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBL
[ToBTropenue, 06o0menune. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnmorexa LHOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 0600menue. Padora ¢
102 TexcTamu 110 Teme "KBantoBsas u 1
saepHas Gpusuka'
BIIEE KOJIMYECTBO HACOB I1
OBII] OJ1 CTBO YACO 0] 102 97

I[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
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