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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTHM OOYyYarolmuXcsi M OpraHu3alyi0 H3y4YEeHHs
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COAEPKAHMS WU
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3urka SIBISIETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PHU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBIsieT Hauboliee sICHbIE
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAHMS, TO €CTh CIO0c0o0a MOTydeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBSCHATD SBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS,

e UHTEPIPETHPOBATH  JAaHHbBIE W  HCIOJb30BaTh  Hay4HbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00111€00pa3oBaTEIbHbIE MPOrPaMMbl, YTBEPXKAEHHOW pelIeHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHMI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUSAX (U3UKU, aHAIHN3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

ITo pesynpTaTam ananmsa Beepoccuiickux nmpoBepodHbix padbot B 2023 roay

B COOTBETCTBYIOIIHE pa3ieiibl paboueii mporpaMMsl (TIJIaHUPYEMbIE PE3YyJIbTaTHI,
coJiep KaHue, TEeMaTUIECKOE TJIAHUPOBAHKE) BHECEHBI HEOOXOIMMbIC U3MEHEHUS,
HaIpaBJIeHHbIC HA (HOPMHUPOBAHNE U PA3BUTHE HECPOPMUPOBAHHBIX YMEHUH,
BUJIOB JEATEIbHOCTH, XapaKTEPU3YIOLIUX JTOCTUKEHUE IUIAHUPYEMBIX PE3YyJIbTaTOB



OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMs, KOTOPBIE COAEPIKATCS B 000OIIEHHOM TIJIaHE BapHaHTa MPOBEPOYHOM
paboThI Mo (u3uke B 8 Kiacce.

Ha u3ydenue usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIEIoO
oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJacce — 68 JacoB (2 gaca B Heqeno), B 9 kinacce — 102 gaca (3 yaca B HEJIEIo).

[Ipennaraemselii B mporpamMMe no (u3HKe nepeueHb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7abopaTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcs, Cucka AKCIEPUMEHTAIBHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA

7 KJIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

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

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nyeckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-Hay4YHbI METOJ| TO3HAHMA: HAOIIOAECHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBJICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. Dusmnueckue MpuOOPsl U MPOLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO IpUOopa.
N3mepenue pacCTosIHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.

ag > D

6. IlpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
HIapyKa, MyIEeHHOrO0 TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIlIe BbICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenne wyactui BemecTBa. CBS3b CKOPOCTH JBWXEHHS YacCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamIm4yeckux) Tesl. B3auMoCBs3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOmronenue  sABieHHN,  OOBACHSIONIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

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

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBM)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. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHIIA
TshkecTy. Cuila TsKeCTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. CnoxxeHnue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.
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CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHMUs (IIapuKa B KUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OrmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IMIapuka TIo
HAKJIOHHOM IUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (medopMarivin)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VYcnoBue maBaHus TEN: MJIABaHUE WU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
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Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH Tea.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIbI, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITUIKABAIOMIEH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KonctpyupoBanue apeomerpa WA KOHCTPYUPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.

3. Uzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU DHEPIUU.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYISIPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya u CoBepiieHue padoTsl. Buibl Terionepeaun: TemionpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. HMcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jaBurarenei KIIJ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmroneane xureHus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl TIPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apspKeHHbIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICMCTBHUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA 3JECKTPUUECKUN 3aps/l.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJeKTpUueckoro Toka. 3akoH J[xoyns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaencTBE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SBaeHne 3N€KTpOMAarHUTHOW MHAYKIMU. [IpaBumno JleHua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM pa3ps.
. I3MepeHune Cuitbl TOKa aMIepMeTpoM.
. I3MepeHnune 3J1eKTpUUeCKOro HaAPsKEHUS BOJTBTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. B3aumoencTBue nmoCTOAHHbIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MMOJKOCOB MarHuTa.
. MoaenupoBaHr€ MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o o &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOJAHUKH U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUSI HAa PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/[ narpeBarerns.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHctpynpoBanue u uzydeHue paboTbl JIEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.
Mexanudeckoe aBmkeHHE. MarepuanpHasg Touka. Cuctema OTCUETa.
OTHOCHUTEIIBHOCTE MEXAaHWYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonanHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.
VYckopenue. PaBHOyckOpeHHOE mpsMOJuHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.
PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.
[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.
Cuna ynpyroctu. 3akoH I'yka. Cunna TpeHus: cuila TPEHUS CKOJIBKEHUS, CUIa
TPEHUs [OKOs1, APYT'Ue BUJIBI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connuma. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.
PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTn.
Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.
Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CWil TSKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.
Hemoncmpayuu.
1. HaGmroneHne MexaHMYeCKOro JBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEl
OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.
Habmroienue nBMKeHuUs Tea o OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHMsI T€la OT MAacChl Tejla M JEHCTBYIOIIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJAECHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHUsl Tejla MNpU PABHOYCKOPEHHOM JIBHKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAJIBHOW IOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKUMX BOJIH. [IpoponibHbIE U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaGnrogenue koseOaHUM Ten MOJA JEUCTBHUEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KoJeOaHMH MaTeMaTHUYECKOTO
MasTHHKA.
Omnpenenenue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUOJia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH MEepHOa KoieOaHU Npy>KMHHOTO MasgTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJIeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JEMOHCTPUPYIOLME  3aBHUCUMOCTh  IHepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUs.

o s wN

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiliCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue csera. 3armMeHust CosHua u Jlynsl. OTpaxxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa nyuen B inH3e. OnTudeckas cucrema GpoToarnnapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun gevictBus doToanmapara, MUKpPOCKOTIA U TEJIECKOIIA.

10. Monens ria3a.

11. Pa3noxeHnue 6e510ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0r0 CBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.
N3yueHne XxapakTepUCTUK U300paKEHUS TTpeAMETa B TNIOCKOM 3epKaJie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
[TonyueHne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIUH3BI.
OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CTICKTP.
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7. OmbITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MornioueHre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PagnoaktuBHOoCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHUEe aTOMHOTO
anpa. HykionHas Mopens aromHoro sapa. Msoronel. PannoaxktuBHbIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBs3M aTOMHBIX snep. CBsA3p MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3ueprun ConHna U 3BE3 1.

AnepHas »Hepreruka. J[eMCTBUSA pagUOAKTUBHBIX HW3JIyYCHHMM HaA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrieKTpbl pa3IMyYHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamMepe BuibcoHa.
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IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO--0000MIAONINH MOAYJIh IPEIHAZHAYCH JIJIST CHCTEMAaTH3aIu!
1 00001IIEHUS TTPEAMETHOTO COICPKAHUS U OTBITa IEATSILHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCErOo Kypca (PU3MKHU, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Tpu M3y4eHUM TaHHOTO MOJIYJISA PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
NEATEILHOCTH, Ha OCHOBE KOTOPBIX 00ECIICUMBACTCS JOCTIKECHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEIOBAHUS
SIBJICHMA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (DU3MUEeCcKue
SIBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHUWS, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIIMTIHATBHO NEITETLHOCTHBIN XapaKTep JAHHOTO pa3zieiia peaau3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE TIOJIyYEHHBIX 3HAHUU pAaclO3HAaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HambOojee Ba)KHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

[ mposiBIieHHE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(u3nUecKol HayKH;

[} IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCHUICKUX YUEHBIX--(DU3UKOB;

2) rpamaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

[} TOTOBHOCTBH K aKTUBHOMY YYacCTHUIO B OOCYXJAEHUU OOIIECTBEHHO 3HAYUMBIX
Y 3TUYECKHX MPOOJIEM, CBI3AHHBIX C MPAKTHYECKUM IPUMEHEHUEM TOCTUKEHU N
busuKu;

[] oco3HaHME Ba)>XHOCTHU MOPAIbHO--3TUYECKUX MPUHLUIIOB B JEATEIbHOCTH
YYEHOI0;

3) 3CTeTHYECKOr0 BOCIIMTAHMSA:

[] BOCHIpHUSTHE ICTETUUYECKUX KAaYeCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

[] oco3HaHuE€ LEHHOCTH (UINYECKOM HAYKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJBTYPBI;

[] pa3BUTHE HAy4YHOH THO0O3HATEIBHOCTH, MHTEPECAa K HCCIEHOBATEIbCKOM
NEeSATENBHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI M  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

[] oco3HaHHME WEHHOCTHM O€30MacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOro IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

[] chopMupOBaHHOCTh HaBbIKa peQIeKCHMU, MNpPU3HAHUE CBOETO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

[] akTHMBHO€ yYacTHME€ B PEIICHUM NPAKTUYECKHUX 3aJad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U (PU3NUECKUX 3HAHUH;



e [] uHTEpEC K MPAKTUYECKOMY U3YUEHHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e [] opueHTanus Ha MpUMEHEHHE (PU3UYECKUX 3HAHWM AJISl pElIeHUs 3a/Jay B
0o0JIaCTH OKpY’KalollleW cpenpl, IUJIAaHUPOBAHMUSI TOCTYIKOB W OLEHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

e [] oco3HaHue riao0albHOTO XapakTepa SKOJIOTHYECKUX MpoOJIeM M MyTell Hux
pelieHus;

e 8) ajanTanuM K M3MEHAIOIMMCSH YCJIOBHAM COUHAJIbHOM W NPHUPOIHOM
cpeabl:

e [] moTpeOHOCTH BO B3aUMOJCHCTBUU MpPU BBHINOJHEHUU HUCCICAOBAHUM U
MPOEKTOB (PU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHUX;

e [] TIOBBIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPAKTHYECKYIO
NESATEIbHOCTD;

e [ morpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HcCiie (POPMYITHUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e [J oco3Hanue neUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e [] muaHMpoBaHHME CBOErO pa3BUTHS B NPUOOPETEHUM HOBBIX (UBNYECKUX
3HAHUI;

o [] cTpemJieHHE aHAIM3UPOBATh U BBISBJIATH B3aUMOCBSI3U PUPO/IbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

e [ OIEHKAa CBOMX JCWCTBUM C Y4YETOM BIIUSHUS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUs MPOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCHCTBUSA,  PETYyJATUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JjornyecKkue 1eMCTBUSA:
e BBIBISITH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MpPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS IS
0000IIeHHS U CPaBHEHMS,;



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIIITh TIPUYMHHO--CIICJICTBEHHBIC CBSI3M MPH W3YyYEHUHM (DU3HUYECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOIB30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHUCB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIeA0BaHUEe (U3HUECKOTO
SABJICHUS;

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAHHBIX C Y4E€TOM TMpPEMJIONKEHHON ydeOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHWE 3aJadyd W IOJCpKaHUE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIIOJTHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no €€ MOCTHKEHHUIO: paclpefesaiTb poiH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (PU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIICHUs (GU3MUESCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U Mpejiarath rjiaH €€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHHSI  (HEIOCTUKEHHUS) PE3yJbTaTOB
NeSITENIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYecKOro HMCCIEIOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUid, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYrOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MPHU perieHNH (U3NUYECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (UBMYECKHE M XUMHUYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TPAaCKTOpHs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllEHUs], lIepe/laya AaBJICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMOc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAICHUS MEXaHUYECKOU
AHEPIruM) MO ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKHUX  SBICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOH M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHu3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
(bu3nuecKue BeIUrHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMSI, ITYTh,
CKOPOCTb, CPEJHSS CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
CHWJIa TPEHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKUBAOIIIAS
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI,
KOO(POUIIMEHT TMOJE3HOr0 JIEUCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAST DHEPTUsi), MpPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(bU3UYECKUIT CMBICIT UCTIOJIB3YEMBbIX BEJIUYMH, UX 0003HAUYCHUS U €UHUIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYWHAMH, CTPOUTH TpaduKu
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHsS CWII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBS3H, CTPOUTh 00BACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOU (PU3NUECKON BETMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJE OIbITa, J€JIaThb BBIBOJBI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETMYUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEN, CHUJIBI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4acCTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIICTOBaHMS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIeAysd NPEIJI0KEHHONW WHCTPYKIUU: TPH BBITOTHCHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB W TEXHUYCCKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS U COOTIOICHHSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITHIO, KOTOpas SIBISETCS MPOTHBOPECYMBON WM MOXET OBITH
HEIOCTOBEPHOM;

WCITOJIB30BAaTh NP BBITIOJTHEHUN YUCOHBIX 3aJaHU HayYHO--TIOMY/ISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUUHBIA ammapaT Kypca (QU3HKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, IEKTPHUUECKOE I10JIE, TPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHUID KX XapaKTEPHBIX CBOHNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KalWULIPHBIE SBIEHUS B IPUPOJE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MArHUTHOTO MOJIS AJIs )KU3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢buznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJEKTPUUECKUH 3apsil, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KHHETHUYECKONM TEOpUHU
CTPOCHHS BEIECTBA, MPUHIMI CYNEPHO3UIMU MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUJIT  peIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI W (OPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOIEcca OCTHIBAaHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAJ0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
WU3MEPCHUN ¢ yI€TOM 3aJIaHHON aOCOTIOTHOMN NOTPENTHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yJIEIIBHOIO COMMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJHATh M3MEPEHUs, CleIysl MPEeNoKEHHOMY IUIaHy, (UKCHUPOBATH
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
MOILHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBAaTh W3MEPEHHs, COOUpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAHUTEIH, HINEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBbIE 0003HAYEHUSI SJIEMEHTOB AJIEKTPUUECKUX LENeH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYMBOMN MM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4HO--IIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHSATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBINOJHEHUEM IUIaHa IEUCTBUU U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUarOIIUXCSl YMEHUN:

WCIIOJB30BaTh IOHATHSA: CHUCTEMAa OTCU€Ta, MAaTepUalibHAasl TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aOCOIMIOTHO TBEPIOE TEIO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, aib(a-, 0eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIAIEPHAS DHEPTETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE IBIDKCHHE, KOJieOaTeIbHOE ABMKEHHE (3aTyXarolue u
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABMKEHHUE, OTpaKeHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOXXEHHE CHEKTPalbHBbIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IMpPH 3TOM IMEPEBOAMTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepEeMEIIeHHe, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPrus CKaToh
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIbHO TPAKTOBaTh (U3MYECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOTO U MAaCCOBOTO YMCET
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKHE BEJIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATHCTUYHOCTH TOTYYCHHOTO 3HAYEHUST PU3UMUECKON BETNIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HaYeHUe u3MepseMol BeaMYMHbl ((POKyCHOE paccTosHuE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadallbHOM CKOpPOCTH, TIepuoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOJMI ¥ TpadUKOB, Je1aTh BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJe€HUsI, KECTKOCTh MPYXKUHBI, KOIDPUIMEHT TpeHHUs
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHHUsI, CIeaysl MPEJIOKEHHON WHCTPYKIIUHU, BBIYUCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIC NPHU3HAKKM M3YyYEHHBIX (UBNYECKUX MOJETEH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCAaHHUS (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3NYECKHX SBIEHUW W  HEOOXOAUMbIE (PU3HUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelIeHUH y4YeOHO--TIPAaKTUYECKUX 3aJady, ONTHUYECKUE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMparoIe JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TIOTIOJTHUTEILHBIX NCTOYHHUKOB,;



MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUWHBIN ammapar HM3y4yaemMoro pasjena (U3MKM U COINpPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

MOJYJb «IIKOJbHBIN YPOK»

Peanm3amus memarormuyeckuMu paOOTHUKAMHM BOCHHUTATEIHLHOTO IMOTCHIIHAJA
ypOKa MpearoaraeT ciaeayrolee:

YCTAHOBJICHUE JIOBEPUTEIIBHBIX OTHOIICHUN MEXIy MeAaroru4yeckum
pabOTHUKOM W OOy4YalOUIMMHCS,  CIOCOOCTBYIOIIUX  MO3UTUBHOMY
BOCIIPUATUIO OO0yYaroUMHCS TpeOOBaHWKW M MPOCHO MNEJAaroruvyeckoro
paboOTHHMKA, TPUBJICUCHUIO HMX BHUMaHUA K OOCYyXJaeMol Ha Yypoke
nH(popMaIu, aKTUBU3AIUY TTO3HABATEILHOMN JIEATEIbHOCTH;

noOyxaeHne o0ydarmuxcs COoOJII0IaTh Ha YpOKe OOIICTPUHSTHIE HOPMBI
MOBEJICHMs, TMpaBuia OOIIEHUS CO CTapIUMH  (ME€Iaroru4ecKuMmu
paboTHUKaMHU) W CBEpCTHUKAMU (0Oy4aromMMUCS), MPUHIMIBL Y4eOHOM
JTUCIUTUIMHBI U CAaMOOPTaHU3aIINH;

MPUBJICYEHUE BHUMAHUSI 00YUYaIOIINXCS K IIEHHOCTHOMY aCTEKTY U3y4aeMbIX
Ha ypOKax SBJICHWM, OpraHu3aiusi ux paboThl C MOJydyaeMOW Ha YpOKe
COI[MAJILHO 3HAUYUMOW HMH(pOpMaIMeld — WHULMHPOBAHUE €€ 00CYXKIeHUs,
BBICKA3bIBaHUSI 00YYAIOIMMUCS CBOETO MHEHHUS MO €€ MOBOJY, BHIPAOOTKHU
CBOET0 K HEH OTHOIIICHMS,

WCIIOJIb30BaHUE BOCIUTATENbHBIX BO3MOXKHOCTEH COJIepkKaHUS Yy4eOHOro
MpeIMeTa Yepe3 IEMOHCTPAINI0 00yJaronuMcs IPUMEPOB OTBETCTBEHHOTO,
IPaKIAHCKOTO MOBEJICHUSI, MIPOSIBJICHUSI YeJI0BEKOTI00US u
100pOoCepeYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB JJIsl UTCHUS,
3a/1a4 JIsl pelieHus1, TpoOJeMHBIX CUTYalMi JJ1s1 00CYKIEHUS B KJ1acce;
MPUMEHEHNE Ha YPOKE HHTEPAKTHBHBIX (OpM pabOThI ¢ OO0ydYarOIIMMHUCS:
UHTEJJIEKTYAJIbHBIX WIP, CTUMYJHMPYIOMMX IO3HABATEIbHYIO MOTHUBAIUIO
oOydJaromuxcs; TMIaKTHIECKOro TeaTpa, Ie MOoJydeHHbIC Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B TEATPAIbHBIX MOCTAHOBKAX; MUCKYCCHUM, KOTOPHIC NAIOT
00y4YarommumMcsi BO3MOXKHOCTb TPHUOOPECTU OMBIT BEJIEHUSI KOHCTPYKTUBHOTO
JMasiora; TPyImoBoOi paboThI Wi pabOTHI B TTapaxX, KOTOPBIE y4aT KOMAaHTHON
paboTe 1 B3aUMOJIEUCTBUIO C APYTUMHU JIE€TbMH;



® BKJIIOYECHHE B YPOK HIPOBBIX MPOLEAYP, KOTOPBIE MOMOTaroT MOAAEPKAaTh
MOTHBALMIO OOYy4YalIIUXCAd K TMOJIYYEHUIO 3HAHUM, HAJIaKUBAHUIO
MO3UTUBHBIX  MEXKJIWYHOCTHBIX  OTHOIIEHWHA B  Kjacce, IOMOTalT
YCTaHOBJICHHIO 100pOKeTaTeIbHOM aTMOC(Ephl BO BpEMS YPOKa;

= opraHuzanus medcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX 00YUaIOIIUXCS
HaJl UX HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOIIETO WM COLMAIBbHO
3HAYMMBIN ONBIT COTPYIHUYECTBA U B3aUMHOW IMOMOIIH;

" PHHUIMUPOBAHME W  MONJIEPKKA  MCCIENOBATENBCKOW  JIEATEIBHOCTH
oOyJaroluxcs B paMKax peaju3allid UMHU HHAWBHUIYaTbHBIX U TPYIMIOBBIX
UCCJIEIOBATENLCKUX TMPOEKTOB, YTO JacT OOy4YaroIUMCs BO3MO>KHOCTh
OpUOOPECTH  HABBIKM  CAMOCTOSITEJIBHOTO  PELIEHUST  TEOPETUYECKOM
npoOsieMbl, TeHepUpoBaHUS U  O(QOpMJIEHUS COOCTBEHHBIX  HJEH,
YBAXUTEIBHOTO OTHOIICHHS K YYyXUM HAesM, OoQOpMIIEHHbIM B padoTax
JIPYTUX HCCleNoBaTeNeil, HaBbIK IMyOJUYHOTO BBICTYIUICHUS TEpe
ayIUTOpUEH, apIyMEHTUPOBAHNS U OTCTANBAHUSI CBOEH TOYKH 3PEHHS.

B xone peanuzanuu pabouynx nporpamm yueOHoro npeamera "duznka"
("Xumusa", "buonorusa") ucnonszyercs 000py10BaHKUE, PACXOAHBIC MaTEPUAIIbL,
cpelcTBa 00y4YeHus: U BOCIUTaHus, TpruoOpeTéHnble 11 neHTpa "Touka pocra”



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nes 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa
bubmuoreka [{OK
11 o - 2
M3HEa - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 3 1
VISHTICCICHE DAL https://m.eds00.ru/7f416194
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Pasnea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoreka IIOK
2.1 C 1 1
TpOCHHC BellecTRa https://m.edsoo.ru/7f416194
99 JIBU>KeHUE U B3aUMOJICHICTBUE YACTHI] 2 but6mmorekxa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
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bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT > 2 https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Braer o 13 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
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Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
. bubmuorexa [JOK
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bubmuorexa [JOK
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' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 II i i 21 1
OCTOAFHBIN SACKIPHHCCIHII TOK 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M
3 ATHITTHbIC ABICHI > https://m.edsoo.ru/7f4181ce
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2.4 4 1 1
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 10
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznea 1. Mexannueckue siBJeHUS
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 2
SAMMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1
AKOHRT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
bu6nmoreka [JOK
2.1 M §) 7 2
CXAHMACCKUE KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1
CXQHHHICCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 1 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 1 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 7 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 2 httos://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoeHHE ATOMHOTO AApa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuuu / 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTebHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue i poBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

®du3uka — Hayka o npupoze. JBneHus

1 1 https://lesson.edu.ru/03/07
npuposl. DU3NvecKue SBICHUS
®u3nyecKue BeIMUYUHBI U UX U3MEPEHHUS. https://lesson.edu.ru/03/07
[TorpemnocTs n3mMepeHni https://lesson.edu.ru/03/07
Ouznyeckue npudopsl. JlabopaTopHas

4 pabota Ne 1 "Omnpenenenne nmokazaHuii 1 1 https://lesson.edu.ru/03/07
HU3MEPUTENILHOTO Ipudopa”

5 JlaGopatophas pabota Ne 2 "HM3mepenue 1 1 bubnmnoreka HOK
00BbEMa )KUJIKOCTH U TBEPIOTO Tena." https://m.edsoo.ru/ff09f72a
Mertobl HayuHOTO NO3HaHUS. OnucaHue

6 (bU3HYECKUX SIBJICHUHN C TOMOIIBIO 1 https://lesson.edu.ru/03/07
MOJIECIIEH.

but6mmorexa [IOK

! CTpoetiie BeIleCTsa. L https://m.edsoo.ru/ff09fe0a

8 JlaGoparopras p a6OTf Ne 3" Onpenenerne 1 1 https://lesson.edu.ru/03/07
pa3MepoB MaJbIX Tell
JIBu>keHue yacTull BeuiecTBa. bpoyHoBckoe

9 nBuxkeHue, nud¢ysus. Bzanmopeiicteue 1 bubmuorexa [IOK
YaCTHIl BEMIECTBA: MPUTSIKEHHUE U https://m.edsoo.ru/ff0a013e
OTTaJIKUBaHUE.

10 ArperatHble COCTOSIHUSI BEIIECTBA 1 https://lesson.edu.ru/03/07



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
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https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff09fe0a
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Oco0eHHOCTH arperaTHbIX COCTOSTHUM
Bozbl. O000IIIEHNE 10 pa3aeny

bubnunorexa LIOK

11
«lTepBoHauanbHBIE CBEACHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIIECTBAY
12 Mexanuueckoe ABuxkeHue. PaBHoMepHoe U bubmmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnuoreka [{OK
13 C .E
KOPOCTE. AWHHHIAL CROpOCTH https://m.edsoo.ru/ff0a079c
Pacuer nyTH ¥ BpeMEHHM JIBHIKCHHSI.
14 Cpe Hﬂﬂ}g(O OCI")FI) npu Ii aBHOMEPHOM bubmotexa [JOK
pedl P P P P https://m.edsoo.ru/ff0a0ae4
JIBIDKCHUH
SIBnenne nHepIuu. 3aKOH HHEPLIUH.
15 B3aumoneiicTBre Ten Kak mpuynuHa https://lesson.edu.ru/03/07
W3MEHEHUSI CKOPOCTH JIBIXKEHHUSI TEJL.
Macca — Mepa UHEPTHOCTH Te
16 JlaGopato Hfﬂ a601;a No 4 " "N3mepenue bubmorexa LOK
PaTOPHaz P B p" https://m.edso00.ru/ff0a0c10
MAaccChl TeJla Pa3IMYHBIMU CIIOCOOAMHU
IInoTHOCTH BemiecTBa. PacueT Macchl u bubmmoteka IIOK
17
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JIab 6ota Ne 5 «O
18 & OpaTOPHaS_[, pabota A2 > «JlpelcIeHue https://lesson.edu.ru/03/07
MJIOTHOCTH TBEPOTO TEIay
19 Pemenne 3agau mo teme "I110THOCTD bubnunorexa LIOK
BelecTna" https://m.edsoo.ru/ff0al23c
C N
20 WJia KaK XapaKTepUCTHUKA B3aUMOJIEHCTBUS https://lesson.edu.ru/03/07
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabota Ne 6 «3yuenue
21 3aBUCUMOCTH pacTsHKeHHs (Iedopmarun) https://lesson.edu.ru/03/07

MPYKUHBI OT MPUIIOKEHHOUN CHUIIBI»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://lesson.edu.ru/03/07
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22

[[“IBnenue TsroTenus. Cuiia TSKECTH

https://lesson.edu.ru/03/07

CBA3b MEXY CUJION TSKECTH U MacCOM

bu6nmoreka [IOK

23 T'eﬂa. Bec Tena. Pemenue 3a1a4 no reme httos://m.edsoo.ru/ff0al778
"Cuina tsoxectu"”
24 Cuiia TSKeCTH Ha JpYIruX IJIaHeTax. bubmmoreka [JOK
Du3nyecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnunoreka LIOK
25 Hsmepertite cun. Jntamomerp https://m.edsoo.ru/ff0al8cc
bubnuoreka [{OK
26 Bec ena. Hepecomocrs https://m.edsoo.ru/ff0al778
97 CrnoxeHue IByX CHUJI, HallPaBJIEHHBIX 110 bubmmoreka [JOK
OJIHOM IpsiIMOI1. PaBHOAEICTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
28 Cwiia Tpenus u e€ BUIbl. TpeHue B mpupoe bubmuoreka [IOK
Y TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota Ne 7 «M3ydenue
29 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJTBKEHHS OT bubnmnorexa [JOK
CHWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»
30 PemeHI/IeU Jadat Ha ?npeneneHHe https://lesson.edu.ru/03/07
PaBHOJIEHCTBYIOMIEH CUITBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['padmueckoe n3obpaxxeHue cui, Bubmmorexa [IOK
. https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJEHCTBYIOIIAS CHID)
KonTponbnas padora Ne 1 o remam:
39 «MexaHunueckoe JBIKeHney», «Macca, https://lesson.edu.ru/03/07

IUIOTHOCTBY, «Bec Tenay, «['padpudeckoe
n300paxenue cuimy, «CHITbD)



https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0a1de0
https://lesson.edu.ru/03/07

Hasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
33
YBEJIUUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3a. 3aBUCUMOCTH JaBICHUS bubnmnoreka HOK
rasa oT 00b&ma, TemMreparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBneHus TBEPAbIMU TEIIAMH, bubmmoreka [JOK
JKUJIKOCTSIMM M TazaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTH U T'a3e, BRI3BAHHOE bubmmoreka [JOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubnuoreka [{OK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
38 Kontponbnas padota Ne 2 o teme " bubmmoreka [JOK
JlaBiaeHne B )XMAKOCTAX U razax" https://m.edsoo.ru/ff0a2970
39 Coobmaromuecs cocyapl. [ mapaBmuyeckuii bubmuoteka [OK
npecc https://m.edsoo.ru/ff0a3136
40 Marometpst. HopurteBofi i aKoCTHBf https://lesson.edu.ru/03/07
Hacoc
Atmocdepa 3emin ¥ IPUYUHBI €€
41 cymeCqu)soll)saHm. Bec Bz3nyxa. bubnroreka LTOK
https://m.edsoo.ru/ff0a2b5a
ATMocdepHOe TaBIeHHE
42 N3mepenne atmocepHOTO IaBiIeHUS. bubnuoteka [JOK
Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
43 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
44 Bapomertp-anepouns. AtmochepHoe bu6muorexa [IOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenue 3anau no teme " AtmocgepHoe https://lesson.edu.ru/03/07

nasieHue"
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JlelicTBUE KUJIKOCTHU U ra3a HA

46 [IOTPYKEHHOE B HUX TEJI0. ApXUMEIOBa Bubmorexa HOK
4 - APXAMEL https://m.eds00.ru/ff0a3276
cuia
Pemrenue 3agad Ha onpeaencHue
47 HHCHHE saad i{ fipeacieHu https://lesson.edu.ru/03/07
BBITAJIKUBAIOIIEA CHJIBI
JlabopaTtopnas padora Ne 8 «Onpeneenue
48 BLITaJ]';I)KI/IBzIO epﬁ CUJIBL, IEUCTB I;oﬂ eil Ha Bubmaorexa ITOK
B e yrom https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKCHHOE B JKHUIKOCTH)
[TnaBanue ten. Konctpyuposanue
49 apeoMeTpa Wid KOHCTPYUPOBAHUE JIOAKA U buGnuorexa [IOK
p p . pynp . 8 https://m.edsoo.ru/ff0a3a96
ornpezeneHue e€ rpy30noIbEMHOCTH.
JlaGopaTtopnast pabora Ne 9 «MccnenoBanue
50 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA buGnuorexa [IOK
. A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KHJIKOCTh YaCTH Telay
51 Bo3znyxoriaBanue. https://lesson.edu.ru/03/07
Pemenne 3amau o remam: «[1naBanue
52 cynoB. BoznyxomnnaBanuey, «JlaBienue bubmorexa [JOK
YO8 ayx N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Tra30B»
KonTpoabHnas padora Ne 3 o teme
53 «/laBneHue TBEPABIX TEI, KUIAKOCTEN U https://lesson.edu.ru/03/07
rasoB»
but6mmorekxa [IOK
54 M
examiieckas pabota https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
55 M .E
OTHOCTD. EAMHHBE MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe https:/lesson.edu.ru/03/07

CHUJI Ha pbI4yare



https://m.edsoo.ru/ff0a3276
https://lesson.edu.ru/03/07
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Jlaboparopnas pabota Ne 10

57 «HccnenoBanue yCiIoBHI paBHOBECHS 1 1 bubmmorexa [JOK
A ¥ p https://m.edsoo.ru/ff0a478e
pblyara»
58 [IpumeHeHne paBuiIa paBHOBECHS phlyara 1 https://lesson.edu.ru/03/07
K OJIOKY. «30J10TO€ MTPaBUIIO» MEXAHUKHU.
Pbruaru B TexHuKe, OBITY U IPUPO/IE.
59 Pemenue 3agau no teme «Y cioBus 1 bubmmorexa [JOK
s https://m.edsoo.ru/ff0a48a6
PaBHOBECHSI phIUara
60 Kooguunent nonessoro acticraus 1 https://lesson.edu.ru/03/07
MEeXaHHU3Ma.
o011«
61 Jlaboparopuast padora No 11 «dsmeperiite 1 1 https://lesson.edu.ru/03/07
KII/I HakK1OHHOM MIIOCKOCTH
62 Pemenue 3agau no reme "Pabora, 1 bu6nmorexa LIOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas u bubmmnoreka HOK
63 1
MOTEHLUAIbHAs SJHEPT UL https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHHUsI MEXaHUYECKON IHEPTHUH. 1 https://lesson.edu.ru/03/07
O6o6maromuit ypok no teme "Pabora u bubnmnorexa [JOK
65 1
MOIIIHOCTb. DHeprus." https://m.edsoo.ru/ff0a2b5a
66 [ToBTOpenue. PaGora ¢ TekcTamu 1o Teme 1 bu6muoreka [JOK
"MexaHnyeckoe JIBHKeHHE" https://m.edsoo.ru/ff0a4ee6
[ToBTOpenue. PaGora ¢ TekcTamu 1o Teme
67 "JlaBiieHUE TBEPBIX TEJ, )KUIAKOCTEN U 1 bubmmorexa [JOK
\ PA > A https://m.edsoo.ru/ffOa4ffe
razoB
n 04
68 TOroBas KORTpOIIbHaZ pabota Ne 4 no 1 https://lesson.edu.ru/03/07
TEeMe 3a Kypc 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68 11

I[TPOTPAMME



https://m.edsoo.ru/ff0a478e
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0a48a6
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://lesson.edu.ru/03/07

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
wn Tema ypoka Beero Kontpoabnbie IIpakTunyeckue 0GpazoBaTebHbIE
padoThI padoTshI pecypeni
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIC 1 bubnuoreka [IOK
MOATBEPkKIeHH. Macca U pa3Mepbl aTOMOB https://m.edsoo.ru/ff0a5256
U MOJIEKYIL.
Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSIHUH BEIECTBA.
2 OOBsICHEHHE CBOMCTB Ira30B, JXUIAKOCTCH U 1 bubmorexa LIOK
N . https://m.edsoo.ru/ff0a540e
TBEPABIX T€J Ha OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO--KMHETUYECKON TEOpHUH.
bu6nmmoteka LIOK
3 Kpucrannuueckue u amopgHble Tena 1 https://m.edsoo.ru/ff0a5800
4 CMauuBaHue U KalWUISIPHbIE SBJICHUS. 1 bubmorexa LOK
https://m.edsoo.ru/ff0a5530
Temneparypa. CBs13b TeMIepaTypsl O
5 CKOPOCTBHIO TEIJIOBOTO JIBFKCHHS YaCTHII. 1 https://lesson.edu.ru/03/07
TemoBoe paciIupeHHe U CKaTue
6 Buyrpennss sueprusi. CnocoObl H3MeHEHus 1 bubmuorexa [IOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
bubnunoteka [IOK
! Brpwt Teruionepesain 1 https://m.edsoo.ru/ff0a6412
8 Pemenue 3agau no reme "BHyTpeHHss 1 bubnmoreka [JOK

sHeprus"

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
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9 KoauuectBo TemnoTsl. Y aenbHas bubnunorexa LIOK
TEIIOEMKOCTb https://m.edso00.ru/ff0a6976

10 YpaBHEHHUE TEIUIOBOTO OajaHca. bubnmnoreka HOK
TennooOMeH u TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088

1 JlaboparopHuas padota Ne 1 "M3yuenue bubmmoreka [JOK
npoiiecca TeriooomMeHa” https://m.edsoo.ru/ff0a6a98
Pacuer konnuecTBa TEIIOTHI,

12 HEO0OXOMMOTr0 JIJIsi HarpeBaHUs Tea U https://lesson.edu.ru/03/07
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU

13 JlabopaTtopHnas pabota Ne 2 "Onpenenenue bubnnoreka [JOK
yEIbHON TEIJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

14 DHeprus TOIIMBA. Y IeJIbHas TEIJI0Ta bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a

15 Pemrenue 3aga4 Ha HaX0KAEHUE KOJINUECTBA bubmmoteka IIOK
TEIUIOTHI, HA YpaBHEHHE TEIUIOBOTO OanaHca. https://m.edsoo.ru/ff0a72fe

16 O6o6n1a'1'0u1m71 YOk 1o Teme " Tennospie https://lesson.edu.ru/03/07
SIBJICHUSI

17 [TnaBiieHne u OTBEpAEBAHNE bubmuoreka [IOK
KPUCTAJUIMYECKUX TEIL. https://m.edsoo.ru/ff0a71d2

18 VY nenpHas TEN0Ta MJIaBICHUS. https://lesson.edu.ru/03/07

19 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora

20 napooOpa3oBaHUs U KOHJCHCAIUH. bu6muorexa [IOK
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHHUS

21 Penienue 3a1a4 Ha HAXOXKJAEHUE TETUIOTHI bubnuorexa [JOK

napooOpa3oBaHUs

https://m.edsoo.ru/ff0a5a26
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Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

bubnunorexa LIOK
22 Ne 3 "Omnpenenenue e 5
HPEAIIEHHE OTHOCHTERHOM https://m.eds00.ru/ff0a7628
BJIQYKHOCTH BO3/yXa
Penienue 3aa4 Ha onpenciICHUE BIaXKHOCTU
23 A pea https://lesson.edu.ru/03/07
BO3/1yXa
[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. /IBurarenab BHyTPEHHETO https://lesson.edu.ru/03/07
CropaHus
o5 KII{ TenmoBoro nBuraresns. TemnoBbie bubnuorexa [IOK
JIBUTaTEIH U 3alIUTa OKpYyKarolel cpebl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHECHUS U IIPEBPAICHHS SHEPTHHU
26 P pepatl p https://lesson.edu.ru/03/07
B TEILJIOBBIX IPOIIECCax
[TonroroBka Kk KOHTPOJIBHOM paboTe Mo Teme
27 "M3MeHeHUe arperaTHEIX COCTOSHUM bubmorexa LIOK
" P https://m.edso0.ru/ff0a83f2
BEIICCTBA
Konrtponbnas pabora Ne 2 o Teme
28 "M3meHeHne arperaTHBIX COCTOSHUM bubmorexa LIOK
" P https://m.edsoo.ru/ff0a86ae
BEIIICCTBA
Onexrpusanus Tel. /[Ba pona
29 prsat HAsa pon https://lesson.edu.ru/03/07
AIEKTPUUECKUX 3apSI0B
30 [TpOBOTHUKY U AUAIEKTPHKH https://lesson.edu.ru/03/07
31 B3aumoneiicTBre 3apsyKeHHBIX Tell. 3aKOH but6mmorexa [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HampspkeHHOCTh
32 SIIEKTPUYECKOTO MOJIs. [IpuHIuI bubnmorexa LOK
p P . https://m.edsoo.ru/ff0a8a0la
CYNEPIIO3UIUU JIEKTPUUECKUX MOIeH
Hocwurenu s1me ec 3apsiJIOB.
33 HTCITH STCKTPHHICCRIX 3apAA0B https://lesson.edu.ru/03/07

DnemeHTapHbId 3apsia. CTpoeHue atoMa
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bubnunoreka LIOK

34 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0agef6
35 Pemenune 3a1ay Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cyuiectBoBaHus. MicTouHUKH bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
JleiicTBHS STEKTPUUECKOT0 TOKA.
37 DIIEKTPUUYECKHUI TOK B METaJIAX, KUJIKOCTAX bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
U Tazax
38 DJIeKTpUYEecKas LeNb U €€ COCTaBHbIC YaCTH https://lesson.edu.ru/03/07
bubnunoreka LIOK
39 Cua ok, https://m.edsoo.ru/ff0a9838
JlaGopaTtopHnast pabota Ne 4 "Cbopka
40 3JIEKTPUYECKOM LU U U3MEPEHUE CUIIbI https://lesson.edu.ru/03/07
TOKA B €€ Pa3JIMYHbIX y4acTKax"
bubmmoteka IIOK
41 DIIEKTpUUECKOE HampsikeHue. BonbTmeTp https://m.edsoo.ru/ff0aa738
42 JlaGopaTtopHast padota Ne 5 "U3mepenune u bubmuoreka [JOK
peryirpoBaHue HanpsHKeHus . " https://m.edsoo.ru/ff0a9e14
43 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmoreka [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabota Ne 6 " 3aBucuMOCTh
44 ANEKTPUUECKOTO COEIMHEHHUSI IPOBOAHUKA bubmmnorexa [JOK
OT €r0 JJIMHBI, IUIOLIAAU TIOIIEPEYHOTO https://m.edsoo.ru/ff0ac3d0
cedyeHus u marepuaia”
45 3aBUCHUMOCTD CUJIbI TOKA OT HAMPSHKEHMUSL. bubmuoreka [IOK

3akoH OMa aJ1s yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a
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IlocienoBaTeabHOE COEIUHEHUE

46 https://lesson.edu.ru/03/07
IIPOBOJHHUKOB
Jlaboparopnas pabota Ne 7 "I[IpoBepka
47 MPABUJIA CJIOKEHUS HAIIPSKEHUN IPU bubnmnoreka HOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
48 [TapannensHOE coeAMHEHNE TPOBOTHUKOB https://lesson.edu.ru/03/07
JlaGopaTtopHnas padora Ne 8 "IIpoBepka
49 1| aBIfJ'Ia cio;xeliml JIST CHJIBI TPOKaer[ " bubmmorexa [IOK
P 8 P " https://m.edsoo.ru/ff0aadle
napauieIbHOM COEIMHEHUHU PE3UCTOPOB
50 Pemenue 3amau Ha mpumenenue 3akoHa Oma bubmmoreka [JOK
JUISL PA3JIMYHOTO COEMHEHUS IPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
o1 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA bubmmorexa [JOK
= p ) https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHnas pabota Ne 9 "Onpenenenue bubnmnorexa [JOK
paboThl ¥ MOIIIHOCTH AJIEKTPUUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
bu6nmorexa LIOK
53 3 -J1 .
axort Jxoyss-Jlena https://m.edsoo.ru/ff0aa04e
DNeKTpUUecKUe e U MoTpeOuTenn
54 AJIEKTPUIECKOM dHEepruu B ObITY. KopoTkoe bubmmorexa [IOK
P P Y- 2P https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToarotoBka Kk KOHTPOIBHOU paboTe MO TEMe
55 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubmuorexa [IOK
U uX B3aumojaeucTBus. ITocToOSHHBIN https://m.edsoo.ru/ff0abd2c
3IIEKTPUYECKUM TOK"
56 KonTtponbHas padora Ne 3 o teme bu6nuorexa [IOK

"DnexTpuueckue 3apsaabl. 3apsHDKEHHBIE Tela

https://m.edsoo.ru/ff0abea8
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U UX B3aumoacucTsus. I1ocTOSHHBIN
3NIEKTPUYECKUM TOK"

57 IIocTosiHHBIC MAarHUTHL, MX B3aUMOACHCTBHUE https://lesson.edu.ru/03/07
58 MaruutHoe nojie. MaraHutHoe noJie 3eMiiv u bubnuorexa [IOK
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruutHoe nose
59 AJICKTPUYECKOTO TOKa. MarHuTHOE I0JIe bubmorexa OK
p ' https://m.edsoo.ru/ff0ac1d?
KaTYIIKH C TOKOM.
60 [IpuMmeHenne 3JIEKTPOMArHuTOB B TEXHUKE bubmorexa [IOK
P P https://m.edsoo.ru/ff0acb14
DIIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
61 Hcnonp3oBaHue 2IEKTPOABUTATEIICH B bubmorexa OK
. p https://m.edsoo.ru/ff0ac86¢c
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
OmnbiTel @apasest. 3aKOH JIEKTPOMArHUTHON
62 pal P https://lesson.edu.ru/03/07
nHaykiuu. [Ipasuno Jlenna
63 JlaGopatopHas paborta Ne 10 "U3yuenue bubmmnoreka HOK
SBJICHUS SJIEKTPOMArHUTHOM MHIYKLIIUH" https://m.edsoo.ru/ff0ac74a
Dnektporereparop. CrocoOsl MomydeHus
64 ANEKTPUUECKOI PHEPTUU. IIEKTPOCTAHIIII https://lesson.edu.ru/03/07
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
Pemenue 3agau 1mo Teme "DIEKTPUYECKUE U
65 A " P https://lesson.edu.ru/03/07
MarHUTHBIC SIBJICHUS
66 [ToBTropenue. Pabora ¢ TekcTamu o Teme bu6muoreka [JOK
"TennoBele SBICHUA" https://m.edsoo.ru/ffO0acc5e
67 [ToBTOpenue. PaGora ¢ TekcTamu 1o Teme bu6muoreka [JOK
"IToCTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
Hrorosas konTpoibHas padoTa Ne 4 3a Kypc
68 ™ P P https://lesson.edu.ru/03/07

8 Kimacca
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxa Konrpoubusie IIpakruueckue
n/u Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Mexanunyeckoe nBuxeHne. MarepuaiibHas
1 touka. Cucrema orcuera. OTHOCUTENBHOCTD 1 Bubmorexa ITOK
' ’ https://m.edsoo.ru/ff0ad474
MECXAaHNYCCKOI'O IBUXKCHUA
2 PaBHOMEpHOE IPAMOJIMHENHOE JIBUKEHUE 1 Bubmorexa ITOK
p p A https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE IIpAMOIUHERHOE IBUKEHUE.
3 p p p a 1 https://lesson.edu.ru/03/07
CpGZ[HfIfI U MIHOBCHHaAs CKOpOCTI)
4 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
5 PaBHOYCKOPEHHOTO JBMXEHHS. ['paduk 1 https://lesson.edu.ru/03/07
CKOPOCTH
JIaOopaTtopHas padora "Omupeneinenue
6 CKO peHI/IE Ten'f pu aBHopCKO €HHOM 1 1 Bubmorexa ITOK
yerop PP o yErop " https://m.edsoo.ru/ff0adb18
JABHUKCHHNUU 110 HAKJIOHHOU IIJIOCKOCTU
7 CBo0OoxaHoe maaenue tei. Oneitel [anunes 1 https://lesson.edu.ru/03/07
PaBHOMe HOC IBHUXCHHUC 110 OK HOCTHU.
8 Ilepuon IE yacrora 00 aIHCHHHpJ}jI)ItI(HeﬁHaH u 1 bubmmorexa LOK
p p ’ https://m.edsoo.ru/ff0ae176
yII0Basi CKOPOCTH
9 L{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1 https://lesson.edu.ru/03/07
O000aroINHA YPOK 110 TEME
10 HIATOTIIH YPOK IO TeM 1 https://lesson.edu.ru/03/07

"MexaHndyeckoe ABHKeHue"
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bubmuoreka [JOK

11 [Tepserii 3akon HproToHa. BekTop critbt https://m.edsoo.ru/ff0ac612
Bropoii 3akon HeroToHa. bubnmoreka [JOK
12 .
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tpetuii 3akon Herotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
1 . r
> Cuna ynpyrocti. Jaon Tyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu» https://lesson.edu.ru/03/07
17 JlaboparopHuas pabota Ne 2 «Onpenenenue bubnuorexa [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna Tpetis https://m.edsoo.ru/ff0af738
bu6nmoreka [JOK
19 P
elIeHue 3aaa4 1mno reMe «Cuiia TpeHUus» httos://m.edsoo.ru/ff0afa2s
JlaboparopHuas pabota Ne 3 "MccnenoBanue
20 3aBI/ICI?/IMO(1:TI/I CIEJ'IBI TpEeHHUS CKOJn,;KJ;HI/I;I oT bubmorexa HOK
P | https://m.edsoo.ru/ff0af8be
CUJIBI HOPMAJIBHOTO JIaBIICHUSI.
21 Pemenne 3amay mo treme "3akonsl HeroToHA. bu6mmorexa [IOK
Cuia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
29 Cwita TSKeCTH Y 3aKOH BCEMHUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TaACHUS https://m.edsoo.ru/ff0af044
23 JBIDKEHHE Teil BOKPYT IPABHTALHOHHOTO https://lesson.edu.ru/03/07
uentpa (CosnHeuHas cucrema). ["anakTuku
24 Pemenwne 3agau o teme "Cuna TSOHKECTH B bubmuorexa [JOK

3aKOH BCEMUPHOTO TAroTeHus"

https://m.edsoo.ru/ff0af5f8
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[IepBas kocMu4eckasi CKOpOCTb.

bubmuorexa [JOK

25 HeBecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOYKH.
26 AoGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnoreka [HOK
TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpaleHus
27 MowmeHT cuibl. LleHTp TsDkecTH https://lesson.edu.ru/03/07
08 Pemenue 3amau no reme "MOMEHT CHUJIEL bu6mmoreka [IOK
Lentp TsxecTu" https://m.edsoo.ru/ff0b02b4
II a K KOHTPOJIbHOH paboTe 1o Teme
2 I 1\(/}ILFOTOBK K KOHTP J;I:I eu pabote 1mo Tem BuGmiorexa LIOK
exaHquCKoe HBM'( ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTponbnas padota Ne 1 mo teme
30 "1\(/)[ P P bubmuorexa [JOK
exaHI/IIIf:CKOG I[Bmfe}me' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten"
Nmnynsce Tena. UMnynbe cuiibl. 3aKoH
31 X ZH HUS UMIT nbya Yupyroe un bubmorexa LIOK
coXpate y Cv - 7 1PYT https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoIeicTBIE
39 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubnuotexa [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢c
bu6mmorexa [IOK
33 Mexanndeckas paboTa ¥ MOIITHOCTh https:/m.edsoo.ru/ff0b0ag4
34 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CHUJIBbI TPEHUS https://m.edsoo.ru/ffob0db8
35 Pemenue 3amau https://lesson.edu.ru/03/07
36 CBs13b 2HEpruu U padoThl. [loTeHIMampHAS https://lesson.edu.ru/03/07

SHEPrus
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Kunernueckas sneprus. Teopema o

bubmuorexa [JOK

37
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
38 3aKOH COXpaHEHUS SHEPTUH B MEXaHUKE https://lesson.edu.ru/03/07
39 JlaboparopHas padota Ne 4 «3yueHue bubnmoreka [JOK
3aKOHA COXPaHEHUS DHEPTUMY https://m.edsoo.ru/ffOb12fe
00606 i "3
40 ° H.IaIOH.I'I'/I 1 YPOICIIO TEME - SaROHb! https://lesson.edu.ru/03/07
COXpaHEHUs
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojaebanus. BeiHyX/1eHHbIE bubnnorexa [JOK
KoJjeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuuecKuil ¥ IPYyKUHHBIM MasITHUKH https://lesson.edu.ru/03/07
Jlaboparopnas pabota Ne 5 «MccnenoBanue
44 3aBUCHUMOCTH TMEPUO/Ia U YaCTOTHI CBOOOTHBIX bubnmnoreka [JOK
KOJIeOaHUI HUTSHOTO MasiTHUKA OT €ro https://m.edsoo.ru/ff0b197a
JUTUHBD)
JlaboparopHas pabota Ne 6 «Onpenenenue
45 qaCTopTLI Hpne Ifo a KoneOaHwuit E : WHHOTO bubmorexa HOK
pro Py https://m.edsoo.ru/ffOblaec
MasITHHKa»
46 Pemenue 3agad mo reMe MexaHndeckue bu6mmorexa [IOK
KoneOaHus https://m.edsoo.ru/ff0b197a
IT
47 PCBPATHCHIE SHEPTHH [IpH MEXaHHHecKux https://lesson.edu.ru/03/07
KOJICOaHMSIX
Mexanunueckue BoJHbl. CBOMCTBa
48 MeXaHH4eCKUX BOJIH. [IpogonbHbIE 1 bubmorexa HOK
F P https://m.edsoo.ru/ff0b21fe
MOTNEPEYHBIE BOJIHBI
49 Jlnita BOTHb H CKOPOCTE €8 https://lesson.edu.ru/03/07

pacrpocTpaHeHusI.
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MexaHn4yeckue BOJHBI B TBEPIOM TeJIE.

50 . https://lesson.edu.ru/03/07
CelicMuyecKue BOJHBI
o1 3Byk. PacnipocTpaneHnue u oTpaxkeHue 3Byka https://lesson.edu.ru/03/07
['poMKOCTb 3BYKa U BbICOTA TOHA.
52 P YK https://lesson.edu.ru/03/07
AKYCTHYECKHI pe30HaHC
53 YabpTpa3Byk u nH(Pa3BYK B IPUPOJC U bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJILHOU pabOTe MO TeMe
o4 "3akoHbI cCOXpaHeHHUs. MexaHnuecKue bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b25f0
KoJieOaHUs U BOJHBI"
KonTponbnas padota Ne 2 1o teme "3aKoHBI
55 coxpaHeHus. MexaHn4ecKue KojieOaHus u https://lesson.edu.ru/03/07
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnuotexa [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://lesson.edu.ru/03/07
[IIkana 31eKTPOMarHUTHBIX BOJH.
58 Hcnonp30BaHue 2IEKTPOMAarHUTHBIX BOJTH bubmmorexa [OK
. p https://m.edsoo.ru/ffOb2fe6
JUTSL COTOBOM CBSI3U
JlaGopaTtopHnast pabota Ne 7 "H3yuenue
59 CBoﬁfTB 3JII)GKT IZ)MaI‘HI/ITHBIX Boiz c bubmmorexa [OK
P " https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMIBHOTO TenedoHa
Pemenue 3aga4 Ha onpenieeHre 4acToOThl U
60 8 P Hv https://lesson.edu.ru/03/07
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJeKTpOMarHuTHasi Ipupoja CBeTa. bubnmoreka [JOK

Cxopoctb cBeTa. BoaHOBBIE CBOWCTBA CBETa

https://m.edsoo.ru/ff0b31d0



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b2abe
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://lesson.edu.ru/03/07
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonunennoe

62 acIrpocrpanenue csera. 3armenuss CoyHIa u bubnnorexa LIOK
pactipoctp ' H https://m.eds00.ru/ffob3658
Jlynb1
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHUS Eubmorexa ITOK
p p https://m.eds00.ru/ff0b38c4
cBeTa
[TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS bu6mmoreka [IOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[ToiHOE BHYTPEHHEE OTPAXKEHUE CBETA.
65 I/ICHOHBSOBZ;[{II)de r[onHoTlf)o BHYTPEHHETO bubnmorexa LOK
yp https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHnas pabota Ne 8 "HccnenoBanue
66 3aBHCHUMOCTH YTJIa MPEITOMIICHHSI C]'Z:CTOBOFO httos://lesson.edu.ru/03/07
Jy4a OT yIJia aJieHHus Ha TpaHuIle "BO3ayX-
crekio""
Hcnonb30BaHMe TTOTHOTO BHYTPEHHETO
67 OTpaX€HUs: CBETOBO/IbI, ONITUKOBOJOKOHHAS https://lesson.edu.ru/03/07
CBS3b
bu6mmoreka [IOK
68 JIunser. O ecKas cuia 3
HHASDL LTTHHACCHRAT CHIA THHSBL https://m.edsoo.ru/ffOb3f2c
bu6mmorexa [IOK
69 I1 §) i
OCTPOCHIE H30DPNCHII B JIHH3aX https://m.edsoo.ru/ffOb444a
JIaGopartopnas padora Ne 9 "Onpenencuue
70 dox EHOFE aCSTOSIHI/ISI u onTI/queCKoﬁ CHJIBI bubmorexa HOK
Y 12 | https://m.edsoo.ru/ff0b4206
coOUparomIeil TUH3BI
b K
71 OnrTryeckne TUH30BbIC TPUOOPHI nommorexa [O

https://m.edsoo.ru/ffOc0a7e
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bubmuoreka [JOK

72 I'a3 kak onruyeckas cucrema. 3peHue httos://m.edsoo.ru/FObA684
73 bin3opykoCcTh ¥ TaTbHO30PKOCTH https://lesson.edu.ru/03/07
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Herotona. CnoxeHue crieKTpaJIbHbIX 1{BETOB. bubmmorexa [JOK
Jlcriepens cseta https://m.edsoo.ru/ffOcOf4c
75 BonHoBbIE cBOMiCTBA CBETA: AUCIIEPCHS, bubnnoreka [JOK
uHTephepeHIus, TUPPAKIUS https://m.edsoo.ru/ffOcOe2a
76 OmnsiTel Pezepdopaa u rmianerapuas Mojiemb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
7 [Tocrynarter bopa. Moaens aroma bopa https://lesson.edu.ru/03/07
78 Hcnyckanue U MOIIONICHUE CBETa AaTOMOM. bubnnorexa [JOK
KBanrtsl. JInuneiyatelie criekTpsl https://m.edsoo.ru/ff0c144c
79 Jlaboparopas p a60Ta"N » 10 "Habmonenne https://lesson.edu.ru/03/07
CIEKTPOB UCITyCKAHHS
80 PamnoakTUBHOCTE U €€ BUIBI bubmmorexa LHOK
https://m.edsoo.ru/ff0c1550
81 JlaGopaTtopnast pabora Ne 11 "Uzmepenue bubnnoreka [JOK
pamuoakTuBHOTO (poHa" https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
MOAeHb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl ng;?;ﬁf;igﬁﬁfoﬂam
84 Pemenue 3agau no teme: "PaguoakTuBHbBIC bu6mmorexa [IOK
npeBpauieHus " https://m.edsoo.ru/ffOcib4a
85 [Tepuon momypacnana https://lesson.edu.ru/03/07
86 S nepuble peakuuu. 3aKOHbI COXPAHEHHS bubnmoreka [JOK

3apAaA0BOTO U MAaCCOBOI'O YUCLII

https://m.edsoo.ru/ff0c1c58
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DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b MacChl

bubmuorexa [JOK

87
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

88 Pemenue 3ama4 no teme "SnepHsie peakuuu" https://lesson.edu.ru/03/07

89 Peakuuu cuHTe3a U AeNeHU Saep. bubmuorexa [JOK
Nctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Jlaboparopuas pabota Ne 12 "Uzydenwue

bub OK
90 JISJICHUS sIpa aToMa ypaHa 1o pororpadum nosmotexa I
. https://m.edsoo.ru/ff0c2126
TPEKOB
S nepnas snepreruka. [lerictBus

91 PaauOaKTUBHBIX U3JIyYEHUU HA KUBBIC https://lesson.edu.ru/03/07
OpTaHU3MBI
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DNEeKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
OneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBICHUS"

Konrponbnas pabora Ne 3 o Teme
"DJIeKTPOMarHuTHOE MOJIE.

93 P https://lesson.edu.ru/03/07
DneKTpOMarHuTHbBIE BOJTHBL. KBaHTOBBIE
sBICHUS"

04 [ToBTOpeHnue, 06001IeHNE IO KYpCY bubmmoreka [JOK
"B3aumonencrBue Tea" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600eHNE. Permenune Eub OK

95 pacYeTHBIX U Ka4eCTBEHHBIX 33J1a4 110 TEME nosmoteka I
- " https://m.edso0.ru/ff0c2572

€TUIOBBIE MPOIIECCHI
[ToBTOpenue, o6o0eHue. Permenune Eub OK
96 pacYeTHBIX U Ka4eCTBEHHBIX 33J1a4 110 TEME nosmoreka I

"KIIJI TermoBsIX aBurarenci'

https://m.edsoo.ru/ff0c2a22
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[ToBTopenue, 0600menHue. Pemmenne

bubmuorexa [JOK
97 pacYeTHBIX M KaYECTBEHHBIX 3a7a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

08 [ToBTOpeHue, 06001IeHNE IO KYpCY 1 bubnnoreka [HOK
"CseroBble aBiaeHud" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPAHEHHUS B 1 Bubmaorexa ITOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, 0606menue. Padora ¢ 1 bubnuorexa [JOK
tekctamu 110 teme "Konedauusa u BoJIHE!" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 06o0menune. Padora ¢ 1 bubmmoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUAL" https://m.edsoo.ru/ff0c3044
" 04

102 TOrOBas KOHTpObHas pabota Ne 4 3a icype 1 https://lesson.edu.ru/03/07
7-9 xmacca

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 12



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://lesson.edu.ru/03/07

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA

Mpeamer | Kuacc | [HopsiakoBbiii | HammenoBanue ABTOp MeTtoaunueckoe OueHo4YHbIE Kosmnue | IIpumeua
HOMep y4yeOHHKA (aBTOpPCKUH nocodue, NOypoYHbie MaTepHaJbl CTBO HHe
yuyeOHUKA B KOJIJIEKTHB) IJIAHBI 4acoB B
(pexepanbHoOM y4yeOHHKA He/1eJI0
nepevyHe /ron
YueOHMKOB
11.26.11.1 ®duswuka. 7 [Teppimkun .M., | ®usuka. 7 kiacc. ®duswmka. 7 Kiacce. 2/68
kiacc. YueOuuk | MBanos A. .. Meroaunueckoe Junaktuueckue
nocobue, IBanoB A.M1. | marepuasl,
Drsika 7ABH ®enepanpHas pabouas | E.A Mapos,
nporpamma o A.E.Mapoun
yueOHOMY IpeaMETY
«Duznkay 6a30BbIN
YpOBEHb
1.1.251.7.2 dusuka. 8 [lepsimkun U.M., | @usnka. 8 kiacc. ®dusuka. 8 Kiacc. 2/68
kiacc. YueOuuk | MBanos A. U. Meroaunueckoe JunakTuueckue
nocobue, UBano A.W. | marepuaisl,
Drsnka 8AE OdenepanpHas padbouass | E.A Mapos,
[porpamma Io A.E.Mapon
yueOHOMY IpeaMeTy
«Duznkay 6a30BBIN
YpOBEHb
dusuka 9ABB |1.1.25.1.7.3 ®dusuka. 9 [lepsimkun U.M., | @usuka. 9 kiacc. ®usuka. 9 kmace. | 3/102
kiacc. YueOnuk | MBanos A. U. Mertoanueckoe JnnakTuyeckue
nocobue, IBanos A.W. | marepuaisl,
®enepanpHas padouas | E.A Mapom,
porpamma Io A.E.Mapon

y4eOHOMY TpeIMETY
«Dusuka» 0a30BbIi
YPOBEHb
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