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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO H3YYCHHUS
bu3MKKM Ha JAESITeNbHOCTHON ocHOBe. B mporpamme mo ¢u3uKe y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs], a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpaMma no (u3uKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcs.

[TporpamMma mo ¢usuke paszpaboTaHa € LENbI0 OKa3aHUS METOJIUYECKOU
MOMOIUIM YUYUTEIIO B CO3/IaHUU paboyeli mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJIoTHEeH, acTpoHOMUEH © (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
npefocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS Hay4HOro MeToja
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 raaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJAaJCHUE
CIEIYIOUIUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPIPETUPOBATH  JAaHHBIE WM  MCIHOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYE€HUS BBIBOJIOB.

[lenn wusyuenus GU3MKA HA YPOBHE OCHOBHOTO 00mIero o0Opa3oBaHUs
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepaunu (MpoToKoa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX Ielield MporpaMMbl MO (U3WKE HA YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIEll PU3HNUECKOT0 COAEepKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHNE WH(OPMAITUH;

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

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMmMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTENb JIeJIacT BEIOOP MPOBEACHMS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYAIbHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA

7 KJIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

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

®dusnueckne BenuyuHBL. 3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHSI.

2. ®Dusnueckue NpuOOPsl U MPoLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre NEHbI ASIEHUS Kbl U3MEPUTEIBHOTO TpUdopa.
W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.

a bk~ b

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
apuka, MymeHHOTr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
MycCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBRA.

JBmxenne wyactui BemecTBa. CBA3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpucTamm4yeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MUX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.



2. Habmonenue muddysun.
3. HaGmionenue  sBieHMiA,  OOBACHSIONIUXCS  NPUTSDKCHHEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JIBUKCHHUSL.

SIBnenne uHEpUMM. 3aKOH HMHEPUUH. B3auMmopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsA. TpeHre B IpUPOIE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKopoCcTH MPSIMOJIMHEHOTO JBUKEHHSI.

HabGnronenue siBjeHUs] HHEPLIVH.

HabGnrogenue n3MeHeHnst CKOPOCTH MPU B3aUMOJICUCTBUM TEJl.

CpaBHeHHE Macc MO B3aUMOJIECTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

JIaﬁopamopubze pabomul u onvimel.

1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tea.
OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKeHUs (aedopmMaiiun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

o a bk wnN e

5. OmbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.
Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMma, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMaTtuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyImrHOW 00o0soukn 3emuu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BeITankuparomnas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPhI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VYcnoBue miaBaHus Ted: IUIaBaHUE WA MOTPY>KEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.
3. HUsmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. I/IByquHe 3aKOHa COXpPaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, TMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, SKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPTUu:
TeIrIonepeaaya 151 COBEpILICHUE paboThI. Bunpr TEIUIONEepEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3IyYEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBoro Oamanca. IlmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y JIeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO IBHXKEHHUS.



Habmronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro paciupeHus Tel.

W3MeHeHne naBieHus ra3a IpU WU3MEHEHHH OO0bEMa M HarpeBaHUM WIIU

o bk Wb

OXJIKJICHHU.
[IpaBuna u3MepeHus: TEMIIEPaTypHI.

Bunae! Tennonepenayu.

OxytaxIeHue TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CHUJIaAMHU.
10. CpaBHEHHE TEINIOEMKOCTEHN pa3IMUHbBIX BEIIECTB.

11. HaOaroneHue KumeHus.

12. HabnrogeHue mocTosTHCTBA TEMITEPATYPhI MTPH TIJIABJICHUH.
13. Mojieau TEIIOBBIX JBUTATEIICH.

© © N o

Jlabopamopnwie pabomul u onvimaul.

1. OnsbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HIPUTSIKEHUS.

2. OnBITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM UJIU caxapa.

3. OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIHIMPEHUS] Ta30B, JKUJIKOCTEH U

TBEPIBIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMIPHUIIA.

5. ONBITBL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH [AaBJICHUS BO3JyXa OT €ro

00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenne w3MeHEHUs BHYTPEHHEW OHEPruM Tejla B Pe3ysbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

8. MccnenoBanue sBJICHHUS TEMJI0OOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropst4er BOJIBL.

9. OmpexneneHne KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJON  Ipu

TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

10. OnpenesieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca UCrapeHus.

12. OnpenesieHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. BzaumopeicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEIAMH ).

OnekTtpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpuueckoro mnods. IIpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3auMoAelCTBHE  IMOCTOSIHHBIX  MarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AJIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIONIp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poJia JIEKTPUUECKHX 3aps/I0B U B3aMMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MonenupoBaHUe CUIIOBBIX TUHUN ANEKTPUUECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHI TOK B HKHUJKOCTH.

. I"a30BbI1 pa3ps.
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. I3mepenue cuibl ToKka aMIIepMETPOM.
. I3MepeHne 3JIeKTpUYeCcKOro HaIPsKEHUs BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
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. BzanmoiericTBre IMOCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH Pa3/ICIICHUS TTOJIOCOB MAarHUTA.

=
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18
19
20
21
22
23
24
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. MonaenupoBaHrue MarHUTHBIX MOJIEH TTOCTOSHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBMe MarHUTHOTO MOJISl HAa IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS JIEKTPOMArHUTHON UHYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTh HaIlpaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

R

10.
11.

12.

13.

14.
15.

16

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJIupoBaHUE HAIIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHuTOB TPU  HUX
OOBEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue AeiicTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHrpoBaHue U N3y4eHHUE PabOTHI DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE MNPAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHenHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoOJiMHENHHOe JBWKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOs1, APYT'UE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmumyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue martepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTor npyxuHsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMYeCKOro JBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX Te

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

CpaBHeHUE TyTed M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKCHMUSL.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBXKECHUSI.

HabGnronenue nBM>XeHHsS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHun4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena npu YyCKOPEHHOM JIBUKEHHH.

IIepenaua uMmirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTUU PHU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKEHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHUHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. U3yueHue 3aK0Ha COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkzaeHnsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUWYECKHX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue koneOGaHuM Tesl MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnwie pabomul u onvimaul.

1. OnmpeneneHue YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasiTHUKA.
Omnpenenenue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Tleproa KojaeOaHu MOABEHIEHHOIO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KOoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. M3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.
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Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoOJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHEerHOe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb30oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xop ydei B coOuparorieit JIMH3e.

XoJ JIy4er B pacCEerBarOIIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6e1oro cBera B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
NaJICHUs.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO Jyda OT yIJia
NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.



[Tomy4yenune n300pa>keHUiA ¢ TOMOIIBIO COOMPAIOTIICH JTNH3HI.

5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JINH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespatienus. [lepron monypacmnana aTOMHBIX SI€ED.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CnexTpbl U3Ty4YEeHUS U MOTJIOLIEHUS.

CrexTphl pa3IMYHBIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrpanus n3nydeHus: IPUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HMccnepgoBaHue TpPEKOB: MU3MEPEHUE SHEPIUU YACTUIBI 110 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3MepeHue paiuoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWA U OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (PM3MKH, a TAKXKE I MOJATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTIIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHas T'PAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS

o g bk wn e



SBIICHUN TPHUPOABI U TEXHHUKH, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep IAHHOIO paszesia peaau3yercs
3a CU€T TOro, 4To OOYy4arolUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIAaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIEOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHMS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

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

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHus

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUUHOCTHBIE PE3yIbTaThl B
4acTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXXKCHUMN
bu3uKy;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUUYECKUX IPUHILUIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ICTETUYECKUX KaueCTB (PU3NUECKOM Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BaXKHEUILEH COCTABISAIOLIEH
KYJBTYPBI;

- pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, HMHTEpeca K HCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAHWE IIEHHOCTHM O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TNPaBUI OE30MaCHOrO IOBEACHUS Ha
TpPaHCTIIOPTE, HA JIOpOraxX, C JICKTPUUECKHUM U TEIUIOBBIM 000PYI0BaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKcMu, NpPU3HAHKE CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTUBHOE Yy4YacTHE€ B pPELICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3aIlui, TOpoja, Kpas) TEXHOJOTUYECKOH W



COIMAIPHOW HAIPABIECHHOCTH, TPEOYIOMMX B TOM YHCIEe W (PU3HUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO TPOdeCcCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TNPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOLIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer ux

pelIeHus;

e 8) amanTanmuMm K HU3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBHIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUIM
APYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUIM M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIICHKAa CBOMX JICMCTBUM C YYE€TOM BIMSHHUS Ha OKPYXKAIOIIYI CpELNy,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOECHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE ACHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelcTBUA:
e BBISABIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHHUS TSI
0000IIeHHS U CPaBHEHMS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIb30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIUUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYJIMPOBaTH 0000ILEHUS U BBIBOJIBI 10 PE3yJibTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMSI,;

IPOTHO3UPOBAaTh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJIO0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY IPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XOA€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToB Ja00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyKMBaTh Pa3IUIHUE U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW paOOTBI TpPU PEUICHUH KOHKPETHOW (U3UUECKOU
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsl KAUECTBEHHOTO Pe3ysbTaTa Io
CBOEMY HAMPABJICHUIO ¥ KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHus (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHSITHE PELICHUs B TpPYyIIE, NMPUHATHE PEIICHUN
rpyImIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM pellieHus] (PU3NUecKol 3aauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeajiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKEHUS  (HEJOCTHIKEHHUS) PE3yIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYalllid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh C€0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU perIeHUH (HU3NIECKUX 3a71a4 UK
B YTBEPKIACHUSIX HA HAYYHBIC TEMbI U TAKOE 7K€ IIPABO JIPYToro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAMHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOMINECS COCYbL;

paznuuarh sBieHus (audQysus, TEMIOBOE JBUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, TMepenaya JJaBiICHUS TBEPABIMUA TeJIaMH, >KHUIKOCTAMH H
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE TeJ, MpEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBONW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJlaBaHUE pPbIO, phluaru B
TeJIe YeJOBeKa, MPU ATOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YyUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbuznyeckre BEIMYUHBI (Macca, 00BEM, TJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CWJbl, KO3(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKas M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
0003HaUEHUs W €IUHUIBI (PU3MYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTHMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHsS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TPABUJIO» MEXAaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOLIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CUJIBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCHOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTHU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHIKEHHSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJWHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTAaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cilenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMHIl U TPaduKOB, JENaTh BBIBOJBI MO pPe3yJibTaTaMm
UCCIIEIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKLUUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOJOIPOBOJAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOAuUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BAHUS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHere B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCHSTH
uHPOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTepHeT, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIQJ] B  JEATEIBbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUUYECKUIM TOK, MATHUTHOE T10JIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpUCTaJUIM3alusa (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TerIOnpOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MUH]TYKIIHS)
[0 OINHWCAHMID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uzinydeHue CoJiHIIA, 3amMep3aHHe BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoJIOCOB, pOJIb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emJie, MOJSPHOE CHSIHUE, IPHU 3TOM MNEPEBOAUTH MPAKTUYECKYIO 3374y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyAelIbHas TEIIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAalllMHbI, OTHOCUTEJIbHAS BIIAXXHOCTHb BO31yXd, JJIEKTPUYECKHMU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBJIEHUE IIPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEeMbIX BETUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
$u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHUs BEIECTBA, MPUHLHUI CYNEPHO3UIUU IMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEN;

peumaTe pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
(dopMyIibl, CBsI3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCJIOBHUS 3aJadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHus] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEoOXoaAuMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOJNIONCHUIO (PU3MYECKUX SBJICHUM WU
(bu3znyecKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUIAKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel U B3aUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOTO TOKa): (opMyIHpoBaTh
IpoBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQXXHOCTH BO3/yXa, CHUJIbI TOKA, HAIPSIKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE IIOCIEAOBATENIBHOIO M IAPAJUIEIBHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHUS IOMOB, TMTPOMETP, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrUM, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKUX SIBJIEHUUH MU HEOOXOIHUMBbIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbI 3JIEKTPUUECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIel;



OPUBOAUTE  NpUMEphl  (HAXomuTh  WHGOOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH © TyTEM CpPaBHCHHS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHUaIbl,
pecypchl cetn MIHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHMHBIA anmapar Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEeOHBIX TMPOCKTOB W HCCIEAOBAHUN (DU3UICCKUX
IPOIIECCOB pacHpeiensaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTH TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JIBIXKCHUS, aedopmarus
(ympyrasi, mjgacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHHMYECKUE KOIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paziuuath sBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEaKTUBHOE IBIDKCHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarollue |
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMs) TI0 OMMCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
NBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO H3IYYEHHUM, €CTECTBEHHBIM
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBJICHUU,

OIMCHIBATh M3yYEHHBIC CBOMCTBA TEN W (PU3WUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUS CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas »JSHEeprus,
MIEPHOJT M YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKHUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HAaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCHUTENIbHOCTH [ anmues,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (U3MUYECKUX SIBICHUI,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nueckon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
$uU3MYECKUX METOMOB, HCIONB3ys OMHCAHWE HWCCICIOBAHUS, BBIICIATDH
pOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(¢u3MYecKuX CBOMCTB TeNn (M3ydyeHHe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YyYEHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3e, HAOJMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUE U3MepsIeMOl BeMMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENIbHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAaHHWE 3aBUCHMOCTEH (U3MUECKMX BEIUYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0O€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHWs W yIiia MpeJOMJICHHs OT yriia



najieHusi): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKOB, NIeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHMM MAaTeMaTU4ecKoro MU MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu 1
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaloIlEeH cpee;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYSI MOMCKOBBIN 3arpoc, HAXOAUTh



MyTH OINpEAENICHUs] TOCTOBEPHOCTH MOJyY€HHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTEJIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUl HAYyYHO-TIOMYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAep X aHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoasubie | IlpakTuueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

1.1 dusuka - HayKa o0 IIPUPOIE 2 Bubnunorexa [IOK
' K pHpoa https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 ()] 2 1
e e https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO]T TTO3HAHUS o 716104
Hroro o pasneny 6

Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BeleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa [JOK
' P H https://m.edsoo.ru/7f416194
59 JIBrb>KeHUEe 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRa https://m.edsoo.ru/7f416194
Htoro mo pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorekxa [IOK
3.1 M 3
CXAHHHICCROE ABHACHHC https://m.eds00.ru/7f416194




bu6mmoreka [IOK
32 Hepruts, Macea, mIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe faeHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIrus
bu6mmoreka [IOK
>1 Paora 1 MOMEHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexanirieckas sHepris 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumMeHoBaHuUe pa3iejioB H TeM uu(poBbIe
Ne /it P Kontpoabnubie | IpakTuueckue (uubp )
NPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tenossie mpouecce 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYeCcKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 i i 2 2 7
OCTOAFHBIN SICKTPHHCCIHIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DEKTPOMArHHTHs HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /it P Kontpoabnubie | IpakTuueckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumopeiicTBre Te 20 1 3
MOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 MexaHn4eckue Kojieoa 7 3
RAMMHACCIHE ROnCham https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHUYeCKHE BOJHBI. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmoreka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znean 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuoreka [IOK




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

bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxxenue 6eoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2 1
> (CTpoetiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepipie peakii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue u 06001IeHNE COAepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢usnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3y4YeHUS

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®duznka — HaykKa o IpUpoJIe.
SBnenus npupoipl. uzndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

dusnyeckne BETMYUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MTOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U JaTUUKa
TEeMIIEpaTyphl"

Kak ¢usuka u gpyrue ecTeCTBEHHBIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTtBeHHOHAYUYHBIN METO
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIILIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JaTbHOCTh MONETA apUKa,
MYIIEHHOTO TOPU30HTAIEHO, TEM
0oJbIIe, YeM OOJIbIIe BRICOTA ITycKa"




Crtpoenue BemecTBa. ONbITHI,

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubmorexa LOK
A HIe JHCKp p https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa [TOK
HBeH https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaAOJIIOACHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBs3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oc00EeHHOCTH arperaTHbIX COCTOSTHUIN
BOJbI
MexaHndeckoe IBUKEHHE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH 1 BpeMeHU IBIKECHUA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Wueprs. 3axkoH HHEPITUAM.
15 B3aI/II)M0 elficTBUE TeJ'IpKaK IpUYHHA bubnnorexa LIOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
[InotHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
16
1 00BbeMa Tella IO €ro IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue




IIJIOTHOCTHU TBépI[Ol"O TCIIa

Pemrenue 3agad mo treMme "I1IOTHOCTE

bubmuorexa [JOK

18
BeliecTBa" https://m.edsoo.ru/ff0al123c
Cuna xak XxapakTepuCcTHKa
19 B3auMojiericTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «/3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(mehopmanum) Py>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenne TaroreHus. Cuja TsSHKEeCTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa LIOK
o i . https://m.edsoo.ru/ff0al778
3a7a4 o teme "Cuiia TsHKecTH
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnoreka [JOK
dusnuecKne XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 41 .
3mepetiite cu. JAHamMoMeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 B .H
ce Tena, TIEBecoMoTth https://m.edsoo.ru/ff0al778
ClI0KeHHE IBYX CHII, HAIIPaBJICHHBIX
2% 10 OHO nﬂﬂi’;ﬁ P bubmuorexa [JOK
g . p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIASA CHIT
97 Pemenue 3amau mo reme
"PaBHOzelcTBYIOIIAs cui”
28 TpeHue CKOJIbKEHHSI U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydeHue bubnuorexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUS U
XapakTepa CONpPUKACAIOIIUXCS
IMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeencHue

30 . .
PaBHOJICHCTBYIOIICH CHITBI
Pemienue 3agaud mo remam: «Bec

31 Tenay, «I'paduueckoe n3o0pakeHUE bubnnoreka [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHu4yecKkoe IBHKEHHe), «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pakeHNE CUIT»,
«Cuibe»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBHCUMOCTD

34 JIaBIIEHUS Ta3a OT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaya naBieHusT TBEPALIMUA
35 TCJII;MI/I SKUIKOCTSIMU U f")aSaMI/I 3akoH bubmmorexa [TOK
i ) https://m.edsoo.ru/ff0a25b0
ITackansa

36 JlaBiieHWE B AKUJKOCTH U Ta3e, bubmuotexa [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenue 3anau no teme «JlaBineHue B bubnmoreka [JOK
JKMIKOCTH U ras3e. 3akoH [lackams https://m.edsoo.ru/ff0a2826

38 CooOmarommmecst Cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 Innpapmireckuii npece https://m.eds00.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emiu. [Tpuannb
CYLIECTBOBAHHUS BO3 HOU
41 }ti)m TB B3 ; 3 IIyH;I/IMOCTI) bubnuorexa LIOK
ODOTIOHI SEMIH. SaBH https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO JaBJICHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bo3myxa. AtmMochepHOe 1aBiIeHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 BHCHMOCTD aTMOCGepHOT OBHEM bubmuorexa [JOK
FIABJICHI OT BICOTBT HAL YD https://m.edsoo.ru/ff0a2fc4
Mops
Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
45
JIABJICHUE Ha Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3ana4 mo teme
"ATtmocdepHoe naBrneHue"”
elcTBUE KOCTH U Ta3a Ha
. Jlefictene xun Bubmorexa [TOK
TTOTPYIKCEHIOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAIKABAIOIIEH CHIIBI, bu6mmorexa [IOK

JEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKHJIKOCTB)

https://m.edsoo.ru/ff0a33fc




49

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
Tella B BOZIe OT 00bEMa MOrpyKeHHOU
B KHUJIKOCTh YaCcTH TEJIa)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHast pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHUPOBAHHUE JIOJKHA U
orpeesieHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3amau no remam: «IlnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiIleHnE TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuyeckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MormnocTts. EquHuIBI MOITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IIpH
HOIBEME IO JIeCTHHUIE"

56

[Ipoctele MexaHn3MBI. Phryar.
PaBHOBecue cuil Ha pelyare

57

Kontponbnas paboTa mo teme
«JlaBrieHme TBEPBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
poBepouHas paboTa

58

PesepubIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK




o Teme «J/laBrneHue TBEPABIX Tel,
KUJKOCTEH U Ta30By» / Beepoccuiickas
npoBepouHas paboTa

https://m.edsoo.ru/ffOa4ffe

59

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HMccienoBanue ycioBHi paBHOBECHS
pbryara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHUSI pbluara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment nonesnoro aecTpust
MexaHu3ma. JlaboparopHas padora
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

62

Pemenue 3amgaud mo reme "Pabora,
MotutHocts, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpIHusl.
Kunerndeckas u noTeHIMaibHas
JHEPIUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJILHOE OINPEACIICHHE
N3MEHEHNs KHHETHYECKOH 1
MMOTEHIIMATIBHON SHEPTUU IPH
CKaTBIBAaHWUH TeJIa 110 HAKJIIOHHOH
IIJIOCKOCTH"

66

KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»




67 PesepBHbIii ypok. Pabora ¢ Tekctamu 1 bubnnoreka [HOK
o Teme "Mexanuyeckoe ABuxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. Pabora ¢ Tekctamu
68 o teMe "Padora. MOLIHOCTS. 1
Oueprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabnbie | IpakTuueckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucranmnmueckue n amopgHbie TEna 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KalWJUBIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaThue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenauu 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "TIpakTraeckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuectBo TEIoThL. Y AeiibHAs bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEIIOBOro OanaHca. bubnnoreka [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTta

14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer xonuyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEIISIEMOTO UM MPH OXJIAKIECHUN

16 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yIeJIbHOM TEMJI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [JOK

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

TEIUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Omnpeznenenue bubnnoreka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenapHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs ¥ KOHICHCAIHH.
3aBUCUMOCTD TEMIIEPATYpPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTENIbHOM BJIAXKHOCTU BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

24

[IpuHIMNIBI pabOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

25

KII/ TermmoBoro nBurarensi.
TernmoBble ABUrAaTENN U 3a1UTa
OKpY’Karollel cpebl

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

26

3aKOH COXpaHEHMS U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3MeHeHue arperaTHbIX COCTOSIHUI
BenrecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TerioBEIe saBieHUA. VI3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

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

29

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IIPU
COMPUKOCHOBEHUH"




B3anmoaeiicTBre 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpUYecKoe moJie.
32 HanpsikeHHOCTD 3JIEKTPUYECKOTO bubnnoreka [HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHeHNE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUN TOK, YCIOBUS €ro
36 cymiectBoBanus. Mcrounnku bubmmorexa [JOK
i i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUS PIEKTPUIECKOTO TOKA bubmmorexa [TOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
DNEeKTpUUECKUH TOK B METAJUIAX, bubnuoreka [IOK
39
JKUJIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopatopHas pabora
" bubnuorexa [JOK
41 N3mepenue u peryaupoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DJIeKTPUYIECKOE HAMPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 "U3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 ANEKTPUYECKOTO CONPOTUBICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JIJIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
3aBHCUMOCTH CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnnorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKQ, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

CONMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "IIpoBepka

48 [IpaBUJIA CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MpaBUJIa JJI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajjicJIbHOM COCANHCHUUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle




Pemenne 3a1a4 Ha IPUMEHCHUC

bu6mmoreka [IOK

50 3akoHa OMa I pa3aIndHOro
AP https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpeneeaue
52 a60TpLI 51 II:/IOH_IPII)OCTI/I 3JIeKTpI/I‘IeCKOFO buGnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYeCcKre ey 1 MOTPeOnuTenn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubnmorexa LOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTostHHBIE MATHUTBIL, HX
B3alMOJCUCTBHE
Ypok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 . "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
56 3eMIIH U €ro 3HaueHue I >KU3HU Ha Bubmorexa ITOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX Eubmiorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBua. I10CTOSTHHBII
AJIEKTPUYECKUAN TOK"
KonTponbHas pabota mo Teme
"DIEKTPUUECKHE 3aPSIIbI.
P P bubnmoreka [JOK
58 3apsiKEHHBIE Tella U UX

B3auMoaecTBUA. I10CTOSIHHBIN
aneKTpudeckuii Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8




IpoBepoyHas pabora

59

PesepBHbIil ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JIe KaTYIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue >EeKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JIaGoparopHas paboTa
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIeKTpOoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnsiTel Dapanes. 3akoH
AJEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

64

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKON DHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOU paboTe




1o TeMe "DIIEKTPUYECKUE U
MarHuTHBIC SBJICHHS"

KounTponbhas pabota no teme

66 "DIEeKTPUUECKAE U MAarHUTHBIE 1 Bubmaorexa ITOK
P " https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBele aBaeHus" https://m.edsoo.ru/ff0accse

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teme "MarautHeie SBiIeHus"

OBHIEE KOJIMYECTBO YACOB I10
1 68 14.5

[TPO'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 MexaHuueckoe TBUKEHHE. 1
MarepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK

2 1
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE psiMOTHHEHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUOKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHUS Tena npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nagenne teia. OIBITH 1
lanunes
PaBHOMeEpHOE ABMXKEHUE IO bubnmoreka [JOK

9 1
oKkpyxHOCTH. [lepnos u yactora https://m.edsoo.ru/ff0ae176




oOpamienus. JInaeiHas u yriioBas

CKOpPOCTH
10 LleHTpOoCTpEeMHUTEILHOE YCKOPEHHE
11 Ilepssiii 3axkoH HetoToHa. BexTop Bu6mumotexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [JOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubanoreka [JOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15| Cunaynpyroemu. Saon Iysa it imetsoonitseca?
16 Pemenwne 3anay mo teme «Cuna
YIIPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubmuoreka [IOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [HOK
18 Cuna Tpeiis https://m.edso:)_.I ru/ff0af738
19 Pemrenne 3amay mo reme «Cuita but6mmorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [JOK
kod(purmenTa TpeHUs CKOIBKEeHUs" https://m.edsoo.ru/ffOaf8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEHUS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubmuotexa [JOK




TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
naacHus

https://m.edsoo.ru/ff0af044

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo teme "Cuina Bu6 10K
nonIroTexa
24 TSDKECTH U 3aKOH BCEMHUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHuyecKas CKOPOCTb. Bu6mmotreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. Eu 10K
) noaroTexa
26 PaBHoBecue TBEpAOTO TENA C
3AKPETLIEHHOI OCHI0 BpALICHHA https://m.edsoo.ru/ffOafe36
MowmeHT cuibl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOrO TENa C
3aKpEIUIEHHON OChIO BPALLICHUS.
MowmenT cuibl. LlenTp TsokecTu
28 Pemenne 3agau mo treme "MoMeHT but6mmorekxa [IOK
cunbl. LenTp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO BuG 10K
nonnoTexa
29 TeMe "MexaHH4YeCKOe IBUKEHUE.
B N " https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBHE TEI
KonTponbHas pabota mo teme Bu6 110K
nonorexa
30 "MexaHnyecKoe IBIKEHUE.

BsaumogeiictBue Ten"

https://m.edsoo.ru/ffOb06ec




Nmnynbe Tena. UMmynbse cuiibl. 3aKoH

31 COXpaHEHUs UMITyJIbca. YTIPYroe u bubmorexa LOK
P Y . Pyt https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
Pemenne 3agau mo teme "3akoH bubmuorexa [JOK
32
COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanuueckasi paboTa U MOIITHOCTb https://m.edsoo.ru/Ff0b0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpenencHue
36 paboThI CHIIBI TPEHUS TTPU
paBHOMEPHOM JIBHKEHHUH TeJa 1Mo
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b DHEPTUH U PAOOTHI.
[TorenumanpHas sHEpPrust
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas paborta «3ydeHue bubnuotexa [JOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatomue KonedbaHusl. bubmuotexa [JOK

Brinyxnennsie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0




43

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKA

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/a KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBparienue sHepruu Npu
MEXaHHUYECKUX KOJICOaHMSIX

46

JlaboparopHas pabota «OnpenencHue
4acTOThI U IIeproa KojaeOaHui
MPY>KUHHOTO MasiTHUKA)

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

47

JlaboparopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
Macchbl Ipy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoJHBL. CBOWCTBA
MeXaHu4eCKHuX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJTHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
CeiicMuueckre BOJIHbBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC

53

Ypok-koHpepeHnius "YIbpTpa3zByK U

but6mmoreka [IOK




MH(]pa3BYyK B IPUPOJIC U TEXHHUKE"

https://m.edsoo.ru/ffOb23ca

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

" bubmmoreka [JOK
54 TeMe "3aKOHBI COXPAHCHHMS.
" https://m.edso0.ru/ff0b25f0
Mexannueckue KoneGaHus U BOJTHBI
KonrponsHas pabora o teme
55 "3aKkoHbI cOXpaHeHUs1. MexaHn4ecKue
KoJieOaHUs U BOJIHBI"
DNeKTPOMarHuTHOE T0JIE. bubmmoreka [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
58 ANEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonb3oBaHue 31eKTpOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIsI COTOBOM CBsI3H"
VYpok-uccnenosanue "M3zyyenue
P N 1 bubmmoteka IIOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edso0.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
OJIeKTpOMarHuTHas IpUPOJIa CBETA.
61 Cko TOIZTL cBeTa BOJIII;O]I:BIG CBOMCTBa Bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMECHHUS bubmorexa [TOK
pacnpocip ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
63 3aKOH OTpa)kK€HUs CBETA. 3epKaia. bubnmoreka [JOK

Pemenue 3aga4 Ha npuMEHEeHNE

https://m.edsoo.ru/ffOb38c4




3aKOHa OTpa>KCHUA CBETA

[Ipenomnenue cBera. 3akoH

bubnunoreka LIOK

64
MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEeHHEE OTpaKEHUE CBETA. Bu6 OK
65 Hcnonbs3oBanue mogHOro BHYTPEHHETO htPtI SH/P/I;T:;(;?r /FOb3C5C
Am. Iu
OTpaXKeHUS B ONTHUYECKUX CBETOBOAAX :
JlaboparopHas padota "Hccrnenoanne
66 3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIeHUus Ha
rpanuiie "Bo3ayx-cTekyno""
Ypok-koHpepernus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

68 JIua3el. OnTHYECKAs CHIa JIUMH3BI bubmorexa LHOK
https://m.edsoo.ru/ffOb3f2c
bubmnoreka IIOK

69 [TocTpoeHue n300paxeHuit B THH3aX

p p https://m.edsoo.ru/ff0b444a
JIaGoparopHas pabota "Onpeznenenue
. b
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM nonmorexa [IOK
cHb coGuparomet mHsbr" https://m.edso0.ru/ff0b4206
71 Ypok-koupepenius "OnTudeckue bubnuoteka [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 xak ontrueckas cucrema. 3peHue Bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684

73 VYpok-koudepennus "JledexTs

3penus. Kak coxpanuts 3penne”
74 Pa3noxxenue 6enoro ceera B CIEKTp. bubnmoreka [JOK

Onrsitel HetoTona. Crnoxxenue

https://m.edsoo.ru/ffOc0f4c




CIICKTpaJIbHBIX IIBETOB. HI/ICHCpCI/IH
CBCTa

JlaGopaTopHas padota "OIBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH UX bubmorexa LOK
P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOJII0ACHNH Yepe3 BETOBbIC
¢bubTper"
Ypok-npaktukyM "BonHOBbIE
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHys u audpaxus"
77 Omnpitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atroma bopa
Hcnyckanve 1 MOrIonieHue cBera
79 aromoM. KBaHTbl. JInHeiuateie bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypoxk-mipaktukym "Habmtonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa [IOK
A A https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmmorexa [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3agad mo treMe: but6mmorekxa [IOK
"PagnoakTuBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [Tepnox monypacnana




Ypok-koHpepeHnius "PagnoakTHBHBIE

86 U3ITy4eHUs B IPUPOJIC, METUITTHE bubmmorexa [IOK
i | PHPOAS, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SImepHEBIE peaKIUU. 3aKOHbI
87 COX paHeHEﬂ 3apsI0BOIO U MaccoBOTO bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus cBA3U aTOMHBIX saep. CBs3b bubmmoreka [JOK
MAacCChl U DHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o reme "SnepHeie
peakuu"
Peakuuu cuHTe3a u nenenusd saep. bubnnorexa [JOK
90 N
Ucrounuku sueprun ConHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "Anepunas
91 sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3ITy4YEeHUH HA KUBBIC
opraHu3msI"
[ToaroroBka Kk KOHTPOILHOM paboTe MO
92 TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubmuoreka [IOK
DNeKTPOMarHUTHBHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KonTponbHas pabota mo teme
93 "DNEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBnie siBneHus"
IToBTOpenue, o6o0IIEHNE.
94 JlaboparopHbie pabOTHI 1O KypC bubmmorexa [JOK
" patop " P " ey https://m.edsoo.ru/ff0c245a
BzauMmoneiictBue Ten
95 [ToBTOpenue, 06o06menue. Pemenue bubnmoreka [JOK




pacUYeTHBIX ¥ KQUECTBEHHBIX 3a/1a4 I10
teme "TemnoBbie nporecchr”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK

96 pPacUYEeTHBIX U Ka4E€CTBEHHBIX 3az[atj 1o 1 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX apurareici'”
[ToBTOpenue, o6o0menue. Pemenue
97 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 buGnuorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anexrpoycranoBOK"
[ToBTOpenue, obo0IEHNE.
98 JIaGopaTopHble pabOTEI IO KYPC 1 1 buGnuorexa [IOK
" patop P | pey https://m.edso0.ru/ff0c2¢52
CBETOBLIE SIBIIEHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmiorexa HOK
| https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHKE
[ToBTOpenue, o6o6menue. Padora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa [TOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [JOK
" https://m.edsoo.ru/ff0c3044
SABIICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIWYMHBI, IpPU OINUCAHUM MPAaBUIBHO
TPaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHMs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

OO0BACHATH (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

peuiaTtb pvaéTHLIC 3aaa4u B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




dbopMyIbl, CBSI3bIBaIOIIME (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHSL 3aJaud  3alUChIBaTh KpPAaTKOE YCJIOBUE, TMOJCTABISTH
¢buznyeckue BeIUYUHBI B POPMYJIIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMBIC JIJISl PEIICHUS 3aJ]a4, OIICHUBATH

PEATUCTUYHOCTD MOJTYYCHHON (U3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBILACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yibTaT, HAaXOAWUTh OIIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

MPOBOAMTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBbIE M3MEPEHHUs C HCIOJb30BAaHMEM AaHAJIOTOBBIX M
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4YEOHOTO HCCIENOBaHUS, COOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yNbTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpaHKOB, JeJIaTh BBIBObI

10 pe3yJibTaTaM HCCIeI0BaHUS

1.12

MMPOBOAWTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIMYHH, CJICAyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINNOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MPUHIHUIIBL ,Z[CﬁCTBPISI HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C NIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBJICHUMN u

HeoOXoauMBbIe (PU3NYECKHUE 3a