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[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 0O0MIeTo 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom (eaepaibHON paboueii MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

CopnepxkaHue mporpaMMmbl 1O (QU3MKE HaIpaBieHO Ha (QopMupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO H3YYCHHS
Gbu3MKM Ha NESITeNIbHOCTHON oOcHOBe. B mporpamMme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METalPEMETHBIM pe3ysibTaTaM OOy4eHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro maTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOILY YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, Ouoyiorued, acTpoHOoMuerd # (U3UISCKOU
reorpadgueii, BHOCHUT BKJIaJl B €CTECTBEHHOHAyYHYIO KapTUHY MM,
IpPEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAyYHOrO METoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3aukun Ha 0a30BOM ypOBHE MPEIINOJaraeT OBJaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCT:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPOPETUPOBATH  JaHHbIE U HUCIOJB30BaTh  Hay4dHbIC
JIOKa3aTEIbCTBA JJIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
onpenenensl B Konmenmuu mnpenomaBaHust ydeOHoro mpenmera «Duszmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peagu3yroUux
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Kosernn MunuctepcTBa npocenienus Poccuiickoit @eneparuu (IpoToKoJ oT 3
nexadpst 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

npuoOpeTeHne HMHTEepeca U CTpeMJIeHHS OOydYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJbI, Pa3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METO]Ie TMO3HAHUS M (HOPMUPOBAHHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yiabTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHY;
dbopMUpOBaHNE TPEICTABICHUNA O POMU (U3UKH ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyaymen
npoecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (PM3WKOM, MOATOTOBKA K
JabHeNIIIeMy 00y4eHHIO B 3TOM HaIpaBJICHUH.

JlocTmxeHre 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHus 00ECEYMBACTCS PEIICHUEM CIIEAYIOMINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWH  BEMIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN OMUCHIBATh U OOBACHATH (DU3UYECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEUIIUX PACUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIE SIBJICHUS U BBIIIOIHSITH OIBITHI,
JabopatopHble  pabOThl M HKCIEPUMEHTAJbHBIE MCCIEAOBAaHUA C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIell (GU3NIECKOro COACpKaHUs,
BKJIIOYAsi HTH(POPMAIIMIO O COBPEMEHHBIX JOCTKEHUAX (U3UKH, aHAIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodecCHOHATbHON eI TEIbHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (PU3UYECKOM HAYKH.

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

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZEl0), B 8
KJ1lacce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HEZEIO).

[Ipennaraemseiii B mporpamMme mo Gu3MKe MepedeHb JabopaTOPHBIX padoOT H
OTTBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, yUUTEIb JeacT BEIOOP MPOBEICHHMS
Ja00paTOpHBIX PabOT M OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIIMXCs, CIHUCKA AKCIEPUMEHTATIBHBIX 3a/IaHHM, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYJIJaAPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MmepeHue ¢usnyeckux BedudyuH. Puznueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd H3Y4YalOT MPUPOLIY.
EcrecTBeHHOHay4YHBId METOJ] MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE THIIOTE3, 0OBICHEHUE
HabmogaemMoro apieHus1. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPhHl U NpOLEAYypa NPSIMbIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmneparypbl NpU MOMOIIM XUAKOCTHOTO TEPMOMETpa H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO MPOBEPKE T'MIOTE3bL: JAIBHOCTH IMOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0JbllIe, YeM OOJbIlIe BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxkeHue wactuil BemiecTBa. CBA3b CKOPOCTHM JABUIXKEHUS YacTHUI] C
Temnepatypoil. bpoyHoBckoe nBrkeHue, auddysus. B3aumoneiicTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIA BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.

2. HabGmonenue nuddyzuu.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCS  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOJOM DpSAOB (C  HCIOIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBuKeHHe H B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUUHU. 3aKOH HMHEPLUUU. B3auMojelcTBue Tel Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMOAEUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomasa cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHKEHUS Tela.
2. H3mepeHune CKOpOCTH NPSMOIUHENHOTO JIBHXKEHUSI.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 0
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTH pPACTSDKEHHS (IepopManiun)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS JaBlieHud. J[aBieHue rasa.
3aBUCHUMOCTh JaBJIEHHUsA raza oT oObEMma, TemmepaTypbl. [lepemada naBneHus



TBEPBIMU TEJIAMH, KUJKOCTSIMU U razamu. 3akoH I[lackans. [lHeBMartuueckue
MaITuHbBI. 3aBUCUMOCTh JABICHUS JKUJIKOCTA OT TiyOuHbl. ['mapocraTmyeckuii
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atmMocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3NyIIHOM 000si0oukn 3emiu. OmnbiT Toppuuennu. M3mepeHue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJl YPOBHEM MODSL.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBre KUIAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTypHhI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

CooOmaromuecs coCcy/bl.

['mapaBauyueckuu mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcIIOBHE IUIABaHUS TEJ: IUIABAHWE WIIA IOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEHUCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CUIIBI, JENCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOAKU U
OIpEAEIICHUE €€ IPYy30MOABEMHOCTH.

Paszgen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAaKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexanuueckas »dHeprusi. KuHeTmyeckas ¢ TOTEHIMAJbHAsT SHEPTUs.
[IpeBpaiieHre OHOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.
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Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IzyquHe 3aKOHAa COXpAaHCHUA MEXaHMYECKOU OHCPI'HUH.
8 KUIACC

Paszneua 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHMM BeIllEeCTBa.
Kpucrammueckue u aMmopubie Tena. OObICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE paclIMPEHUE U CKATHE.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPrUu:
TeIuIonepesaya U COBEpLICHUE paboTHI. Bunsl TeIUIoNEepeaun:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKMX BEHIECTB. YJEJIbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TersioBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHS.

2. Habmonenue nuddysun.

3. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmroieHue TerjaoBoro pacuupeHus Tell.

5. M3MeHeHue naBieHusi raza Nnpu M3MEHEHUH OObEMA W HarpeBaHUU WIIU

OXJIAXKICHUU.
6. IlpaBuna usmepeHus remMmnepaTypsl.



7. Buasel Tenmonepenaymu.

8. OxjaxaeHue mpy COBEPIICHUH PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGnroneHue KureHus.

12. HabnmrogeHue mocTosHCTBa TEMIIEpaTyphl MPH TIIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKCHHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJTIOHE MIMPUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka rumore3nl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH

B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJI.

8. HccnenoBaHue sIBJICHUS TEIIOOOMEHA NPU CMEUIMBAHUU XOJOAHOW H

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yIeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa pojia 3iEKTpUYECKUX 3apsanoB. BzaumogeinicTBhe
3apspkeHHBIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3ieKTpudeckoro noiid. IlpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snekTpuueckux 3apsioB. DJEMEHTAPHBIA JJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOAHMKM W  JIMDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUSI DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

OnekTpuyeckass nenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma



o ydactka uend. llocnemoBarenbHoe W mapajuieNibHOE — COCIMHEHHUE
MPOBOJHUKOB.

PaGota ® MOMIHOCTH JJIeKTpUUYeCcKOoro Toka. 3akoH Jlxkoyms—JIeHia.
DneKkTpudecKre Ienu U MOTpeOUTEeNN dIEKTPUIECcKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HaAUCHUE JJIA KU3HU Ha 3eMIie.
Omeir  Opcrena. MarauTHoe 1MoJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOJBUraTeNlb MOCTOSSHHOTO TOKa. lCnonb30BaHHWE 3IEKTPOABUTATENICH B
TEXHUUYECKUX YCTPOMUCTBAX U HA TPAHCHIOPTE.

Oneitel @apanes. SABieHne 3MeKTpoOMarHuTHON MHAyKuuK. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Cnioco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPIuMu.
DNEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Hemoncmpauuu.

DNeKTpU3aLus TEJL.
JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTHYECKast HHAYKIHUS.
3aKOH COXPAHEHHUS MNEKTPUUECKUX 3aPsAIOB.
[IpoBOAHUKY U TUDIICKTPUKH.
MopennpoBaHue CUIOBBIX JIMHHUM 3JIEKTPUIECKOTO MOJIS.
W cTOYHUKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.

. DJIEKTPUYECKHUMN TOK B HKHUJIKOCTH.

. 'a3oBBIH pasps.

. I3MepeHue cuiibl ToKka aMIepMETPOM.
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. I3MepeHne 2JeKTpUIECKOTr0 HalPsHKEHUS BOJIBTMETPOM.
. Peocrar u mara3zuH cONpOTUBIICHU.
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. B33HMOI[CI71CTBI/IC ITOCTOAHHBIX MAarHuTOB.
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. MoaenupoBaHue HEBO3MOXKHOCTH pa3/ieJICHUsI MOJIOCOB MarHUTa.
. MozenupoBaHre€ MarHUTHBIX IMOJICH MOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarautHoe 1noJje Toka. DJIeKTPOMarHur.
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. JlecTBrE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.
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. UccnenoBanue sABiIEHUS 3IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAIpaBJIEHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUWU €ro
BO3HMKHOBECHMS.

. DIEKTpOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimaol.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMH TEA WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJAHUKH U
JTUBJIEKTPUKHU.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YEpPE3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPHUPYIOLINE 3aBUCHUMOCTD AJIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUION[AAM MOMEPEUYHOrO
CEYEHUA U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MPU MOCJIEN0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [Jisg CWIbl TOKa MPU MapajuIeIbHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pes3ucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO 4epe3 JaMIIOUKy, OT
HaIpsKEHMS Ha HEH.

Omnpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB MPU  UX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTYIIKM C TOKOM M MarHuta OT CHJIbI TOKAa W HamlpaBJjeHUsS TOKa B
KaTyIIKE.

N3yueHnne neicTBUsI MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBrurareibHONM yCTaHOBKH.

OnbITEI IO HCCIICIOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOW WHAYKIWU:
UCCIICIOBAaHUE W3MEHEHUM 3HAUYCHUS] U HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.
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Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTo JABWKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHomepHoe npsimosiHelHOE JBrkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBmkeHue. (CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m yacrora oOpamieHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HbtoToHa. BTOpoit 3akoH HetoToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyTIEpIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOIHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJM. [loTeHIManbHas SHeprus ckaTtou npyxuHel. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMUECKOro JBHKEHHUS Telda OTHOCUTENIBHO PAa3HBIX TEl

OTCYETA.

2. CpaBHeHME MNyTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
HccenenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUXKECHUS.

HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Habnronenne MexaHMueCKuX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JABUKECHHHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTbh YCKOPEHHS TeJla OT MAacChl Te€la U JCUCTBYIOLIEH HA HETO
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CUJIBI.
8. HaOmroneHue paBeHCTBA CUJT TIPH B3aUMOJICHCTBUMN TE.



9. H3meHeHune Beca Tena npu YCKOPEHHOM JBUKEHHH.

10. [lepenaua nMmmysbca npyu B3aMMOIEVCTBUN TEIL.

11. [IpeobpazoBanus YHEPTUH NPH B3aUMOICUCTBUH TEJl.

12. CoxpaHEeHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUHU.

13. CoxpaHeHre UMIYJIbca IPU a0COITIOTHO YIIPYTOM B3aUMOICHCTBHUU.

14. HabnroeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHHUECKON SHEPTUU TIPU CBOOOTHOM MAJCHUH.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUH NIPU IBUKEHUHU TEJIA MO JCHCTBUEM
MIPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1. KoncTpynpoBanue TpakTa Mg pa3roHa M JAJBHEUIIETO PABHOMEPHOTO
JBV)KCHUS IIAPUKA WIIN TEIIECKKH.

2. OmpeneneHure CpeHEM CKOPOCTH CKOJBXKEHHS OpycKa WU JIBHXKCHUS
1IapUKa 10 HAKJIOHHOM TIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Telna IPU PABHOYCKOPEHHOM JBWKEHHUH II0
HAKJIOHHOU TUTOCKOCTH.

4. HccnenoBaHne 3aBUCHMMOCTH IYTH OT BPEMEHM INPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

5. IIpoBepka rumoTes3bl: €cid TpPU PaBHOYCKOPEHHOM JBHKEHHHM Oe€3
Ha4yaJbHOM CKOPOCTU IIyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJITNHAKOBBI.

6. HMccnenoBanue 3aBUCUMOCTH CWIBI TPEHUS CKOJIBXKEHUS OT CHUJIBI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenne kodhPuirieHTa TPEHUST CKOJIBKEHUSI.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBM)KEHUM Tela
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

10. Onpenenenre pabOTBl CUJIBI  YOPYrOCTH MpU MOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPaHEHUS SHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KoJieOaHUil: Iepruo,
4acToTa, aMILUIMTYy1a. MareMaTu4eckuil U NMpyKUHHBIN MasTHUKU. [IpeBpamieHue
SHEPrUM MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. CBoiicTBa MeXaHWYeCKuX BOJH. IIpomonsHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJMHBI M CKOPOCTH €€ PaciupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEMCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.



Hemoncmpauyuu.

1. HaOmromenuwe koyieO0aHWii TeI 1104 HAEUCTBUEM CHJIIBI TSKECTA W CHJIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmroieHne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHI pe30HAHC.
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./Iaﬁopamopuble padomul u onvimaol.
1. OmpezgeneHre 4YacTOTbl M IepUoja KoJeOaHMM MaTeMaTu4ecKoro
MasiTHUKA.

2. OmpeneneHrie 4acTOTHl U TIEPHOJIa KoIeOaHU MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEepHOJia KOIeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH NIEPHOIA KOJCOaHUN NPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOAHUN Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCHUMOCTh  TepHoja  KoJeOaHHit
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO IMaICHHUS.

Pazgea 10. DneKTpOMarHuTHoE MoJi€e M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHWTHBIX BOJH. Vcmolsib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. W3yuenue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHMIIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas MOJIEJIb CBeTa. Hctounukn CBETA. [IpssmonuHeriHOE
pactipoctpanenue cBera. 3atmenust Connina u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBeta. [lonHoe BHyTpeHHee
OTpaXeHHEe cBeTa. lcmonb30oBaHUWE TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOJIAX.



Jluaza. Xom myweir B JnmH3e. Onrtuyeckas cucrema (oToammapara,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTuUYecKkas cucrema. biau3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOEe pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUM B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Iyder B pacCEeUBAIONIEH JIMH3E.

[Tosryuenue n300paxeHNuii ¢ TOMOIIBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenp ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCMMOCTH yTila OTPaKEHHsI CBETOBOTO Jiyda OT YIJIa
najeHUsl.

2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIy4a OT YIJIa
NAJCHUS HA TPAHULIE «BO3LyX—CTEKIIOM.

4. TlonmyuyeHue n300pakeHHI C MOMOIIbIO COOUPAIOILEH JTMH3BI.
Onpenenenue (OKYCHOTO pacCTOSIHUA U ONTHYECKOM CHIIBI cOOMparomei
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnbITEl IO BOCHPHUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHHM 4Yepes3
L[BETOBbIE (DUIIBTPBI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
aapa. HykionHas wmogens aroMHoro sapa. HMzorombel. PannoakTuBHBIE
npeBpauieHus. [lepuon monypacnaaa aTOMHBIX SAED.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus CBsI3M aTOMHBIX snaep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CosHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUS pPaAaUMOAKTUBHBIX H3JYYEHUW Ha JKUBBIC
OpTraHU3MBI.



Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 110 TOPMO3HOMY

nyTtu (1o poTtorpadusm).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJb TIPEAHA3HAYECH /I CUCTEMAaTU3aIluu
U 0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  ACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aM€Hy 10 (U3uKe s 00ydaroluxcs,
BBIOPABIIUX ATOT yUEOHBIHN MpeIMeET.

[Ipy “3ydyeHUN JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUnBACTCS JOCTHKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIIE
Ka4ue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YT0 OOy4YarIIMecs BBIMOIHSIIOT 33JaHusd, B KOTOPHIX UM
npearaeTcs:

Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
¢dbuznyecKkue SBJICHUS B OKPYKAIOLIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIH30BaTh HAyUHbIC METObI UCCIEIOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YuUCJIe 1JI MPOBEPKU TUIOTE3 U MOITYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JTOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAICHUS] U COXPAHEHUsSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWXKEHHE JTUMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOI'O 0011Iero o0pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
(bu3nyuecKoil HayKu;

— IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCHICKUX yUEHBIX-(DU3HKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OITHUYECKHX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAJIBHO-3TUYECKHUX IPUHLHUIIOB B JESATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE LEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEHIIEH COCTABIIAIOLIEN
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opvmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0e30MmacHoro oOpa3a >KW3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOro IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedieKCUHU, MNpU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
0o0JIacTH OKpy>Kalolllel Cpeabl, IUIAaHUPOBAHUSA TOCTYNKOB U OLEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIIMMCH YCJOBHAM COLHUAIBHON U NPUPOITHOM
cpeabl:

e — TIOTPEOHOCTh BO B3aWMOJICHCTBUM TPU BBIIOJTHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh OINBITY U 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPEe3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pPAa3BUTHUS B NPUOOPETEHHH HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIU3UPOBATH U BBISBJIATH B3aUMOCBSI3H IIPUPO/IbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C YUYETOM BJIMSHHMS HA OKPYKAIOUIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HAa YPOBHE OCHOBHOIO
oO1ero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE T03HABATEIILHBIC YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEPCAJIbHBIC yU4eOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue J1elicTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCH(PUKAIINHA, OCHOBAHHMS JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y IMTPOTUBOPEUHS B pacCCMaTPUBAEMBIX (paKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TIPUYMHHO-CJICICTBEHHBIC CBS3M TPH HU3YYCHUU (PU3NICCKUX
SIBJICHUIA W TIPOIIECCOB, J€JaTh BBIBOJBI C MCIIOJb30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJIBKHUX BAapHAHTOB pEIIEHHUs, BHIOOpP Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

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

CaMOCTOSITENILHO (hOPMYIHPOBaTH 000OIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBaHMS;

IPOTHO3UPOBATh  BO3MOXXHOE  JalibHEWIIee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, @ TAK)KE BBIIBUTaTh MPEANON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nnopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, HUHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMM WJIA JaHHBIX C YYETOM MPENJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOPMY MPEACTABICHUS
uHpoOpMaMu W WUIIOCTPUPOBATH pEIIAEMbIe 3aJladyd  HECJIOKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOZ€ OOCYXIEeHUusi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHON paOOThl MpPU PEIIEHUU KOHKPETHOW (QU3NYEeCKOU
poOJIeMBI;

IPUHUMATh LIEJId COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JIECUCTBUS
no e€ JOCTH)KEHMIO: pPacHpeleisTh pOiav, OO0CYyKIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUrasi KAUECTBEHHOTO pE3yJIbTaTa 1o
CBOEMY HANpaBICHUIO M KOOPAMHUPYS CBOM JCHCTBUS C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX  MOAXOAAX TMPHUHATUS  pPEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmo);

CaMOCTOSTEIILHO COCTABIIATEH aJITOPUTM PeIICHHs (PU3UICCKON 3aauu WITH
IUTaHa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U IpeajiaraTh MiaH €€ u3MEeHEeHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHHUS) PE3YJbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIUUXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHnd (U3NIECKUX 3a1ad UiH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy o0yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckue ¥ XUMHUYECKHUE  SIBICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAaHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPaeKTOpHs, pPaBHOJAEHCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

pasznuuath sBIeHUS (qudQy3us, TEIIOBOE IBUKEHHE YacTHIl BEIIECTBA,
pPaBHOMEpPHOE  JIBJKEHUE, HEPAaBHOMEPHOE  JBW)KEHHME, HHEpIUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, Tepefada JaBiCHUS TBEPABIMU TeJIaMH, >XUAKOCTAMH U
razamM, arMoc(epHOe€ J[aBJICHWE, IUIaBaHUE TeJl, MPEBpalICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;
pacrmo3HaBaTh TMPOSBICHHE HW3YYEHHBIX (QPU3UYECKUX SIBICHUNA B
OKpYXalollleM MHpE, B TOM 4Hcie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPBl ABM)KEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHUBOU
npupojie, ACUCTBHE CUJIbl TPEHHs B NIPUPOJIE U TEXHHUKE, BIMSHHE
aTMOC(epHOro JaBJICHMs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluark B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
dbu3nYecKre BEIMYMHBI (Macca, OO0BEM, IIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas padoTa, MOILIHOCTh, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETHYeCKas W MOTEHIMaJIbHAs 3HEPIus), MpH OMHMCAHUU TPABUIBHO
TPAKTOBaTh  (PU3WYECKUN  CMBICT  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HaYeHUs1 U €IUHMIbl (U3MYECKUX BEIUYUH, HAXOAWUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHHUKH, 3aKOH COXpaHEHUS MEXaHU4eCKOH



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POILIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B -2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE U1 PELICHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
NOJIy4EHHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIETSATH TPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MUECKUX SIBICHUM WU
buznyecKux CBOIICTB TEJL: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0bEMa, CHUIIBI U TEMIIEPATypbl C MCIHOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIIOTHOM MOrPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIHUYMHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBH)KEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBHI
IJIaBaHus TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHHUA, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEJIMYUH B BHJE
NPEAJIOKEHHBIX TabMuIl W TpauKOB, AeNaTh BBIBOJBI MO PeE3yJibTaTam
UCCJIeI0BAHNUS;



IPOBOAUTH KOCBEHHBIE H3MEpEeHHs (PU3MUECKHX BEIMYUH (IJIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHJIA TPEHHS CKOJIbXKEHHS,
JABJICHUE  BO3AyXa, BbITAJIKMWBAIOLIAs  CHJIA, JICEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTb TeNO, KOI(PPUIMEHT TMOJIE3HOr0 IeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEJIOKEHHOW WHCTPYKIUU: TIpH
BBIIIOJIHEHUH HW3MEPEHHM COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATHh 3HAUEHHE HCKOMOW BEJIMYMHBI,

cOOJII0IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPHU paboTe ¢ 1ab0paTopHbIM
000py0OBaHUEM;

yKa3blBaTh MPUHILIMIBI JACHUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phlyar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHASI INTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
NOJIIMITHUKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHA Ipecc,
MaHOMETP, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUN M HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEpPhl  (HAXOAUTh  MHGMOpPMAIMIO O  MpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (PUM3MYECKUX 3HAHUUA B TOBCEAHEBHOMU
KU3HH Il oOecrniedeHnsi 0€30MacHOCTU MpU 00OpalIeHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOECHUS
HOPM 3KOJIOTUYECKOTO ITOBEJEHUS B OKPYKAIOIIEH Cpee;

OCYILIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE MUMEIOIINXCS
3HAHUM W TOyTEM CpPaBHEHMSI PA3IMYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SBISIETCS HPOTHUBOPEUYUBOM WM MOXET OBITh
HEJ0CTOBEPHOM;

MCIIOJIB30BaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 33JaHUil HAyYHO-TIONYJISPHYIO
JUTEPATYpPY (PU3MUECKOrO0 COJEpKaHHs, CIPaBOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHbBIE U YCTHbIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMaIK (PU3UIECKOTO CONEpPKAHUSA, B TOM
yycie MyOJIM4HO JIeJaTh KpaTKue COOOLIEHUs O pe3yjbTaTax MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUM, NPU H3TOM TPAaMOTHO HCIOJIB30BaTh
W3YYCHHBIM TOHATHUUHBIM ammapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIJIEHUE NTPE3EHTALUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUM pacrpeiessTh
00s3aHHOCTH B TPYyMIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJjayamH,
CIIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJE€KBATHO OLIEHUBATH



COOCTBEHHBIN BKJIaJ B ACATCIBbHOCTD I'pyHIIbI, BBICTpAanBaThb
KOMMYHHKAaTHUBHOC BSaHMOHCﬁCTBHC, YUUTBIBAA MHCHUC OKPYKAIOIINX.

K xonIy oOyueHus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHITHUA: Macca U pa3MePhbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAILNTNYECKHUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TeMIleparypa, BHYTPCHHSS DHEpPrusi, TEIJIOBOM JIBUIaTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FIEKTPUYECKOE MOJIe, MPOBOJHUKHI
U IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHe, TeIionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUISPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEepJeBaHUE), KHUIIEHUE,
TerIonepeaaya (TEenI0npPOBOHOCTD, KOHBEKIIHS, H3JIyYEHHUE),
ANEKTPU3ALMUA TEJ, B3aUMOJCUCTBUE 3aPSIOB, NEUCTBUS AIEKTPHUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JECHCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, JICKTPOMArHUTHAST UHAYKIIWSA)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (PU3MUECKUX  SIBIICHUM B
OKpY’)KalolleM MHpe, B TOM 4Yucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MIOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B TPUPOJE,
KpUCTaJUIbl B mOpuponae, uziaydeHue CoJiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKUE
ABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MorOCOB, POJb MArHUTHOTO TOJISL JJIs KWU3HU Ha
3emJie, OJISIPHOE CUSHUE, IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJEIATh CYIICCTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHsI, KOJTUYECTBO
TEIJIOTHI, yJEIbHAs TEIVIOEMKOCTh BEIIECTBA, VyACIbHAA TEMJIOTa
IJIABJICHUSI, yJENIbHAs TEIUIoTa IMapooOpa30BaHMs, yACIbHAs TEIUIOTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJEe3HOTO JEHUCTBUS TEIJIOBOM
MAIlIMHBI, OTHOCHUTEIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHN 3apsl,
CWJIa TOKAa, JJICKTPUYECKOE HAIPSHKEHHUE, CONPOTHBIICHUE MPOBOJHHKA,
yAeIbHOE  CONPOTUBIIEHWE  BemecTBa, paboTa W MOIIHOCTh
AJEKTPUYECKOTO TOKa), TMpU ONHUCAHUM TMPABUIBHO  TPAKTOBATH
(GbU3UYECKUI CMBICIT MCIOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U €IUHUIIBI
bu3nYecKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO



(Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTpOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 1l yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHUCHIBATh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOIECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYECKUX
1aroB ¢ omnopod Ha 1-2 W3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHS 3a/ladyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [IJI1  peIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXOoJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh NpPU OMOLIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIIEIOBAHUsS, BbIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLICHUBATh IMPABWIBHOCTD IOPsIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOJUTH OMbBITHI IO HAOMIONCHUIO (PU3NYECKUX SBJICHUW WM
(bu3MYECKUX CBOMCTB Tel (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBICHUS
BO3/lyXa OT €ro o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpH M3IYYCHUH OT I[BeTa M3JIydarollei (MOrjolaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TE1 W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BHU3yallM3allMsl MAarHUTHBIX ITIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
MpOBEpsSEMbIE MPENOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py1I0BaHUsl, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ NPSAMbIE  U3MEPEHHUsS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJQXXHOCTH BO3JyXa, CHJIbl TOKA, HAIPSOKEHUS C MCIOJb30BAHHEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MYECKUX BEIMYMH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON aOCOJIOTHON MOTPEIIHOCTH;



IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIHMUMUHBI OT
Ipyrol C UCHOJb30BAaHHMEM MPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTD
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IJIOU[AAU MOMEPEYHOrO
CCUCHUS U YACITHbHOTO CONMPOTUBIICHUS BEIIECTBA MIPOBOJIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 TPOBOJHHMK, OT HAmNpsHKEHUS Ha  TPOBOJHUKE,
UCCIICIOBAaHUE TIOCJIEIOBATEIbBHOTO U  MapauIeTbHOTO  COCAMHEHUN
IPOBOJHUKOB): ITUIAHUPOBATh HCCIEOBAHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh W3MEPEHUs, CIeMysl MPEeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl TOMYYEHHOW 3aBUCMMOCTH B BHJE TaOMWIl W TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOAUTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BeIUYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COINPOTUBICHHE MPOBOJHMKA, paboTra W
MOIIHOCTh JJIEKTPUYECKOTO TOKAa): IJIAaHHPOBATh W3MEPEHHS, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJenysl MPEAJIOKEHHON MHCTPYKUUU, U
BBIUUCIISATH 3HAUCHNE BEJIMYMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON HHEPTHH, SIEKTPOOCBETHTEIHHBIC
npuOOpkl, HarpeBaTEIbHbIE ANEKTPOIPUOOPH! (IPUMEPHI), DIEKTPUUECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMSI O CBOMCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOWCTBA M HW3MEPHUTEIIbHBIE
npuOopbl MO CXEMaM M CXEMAaTUYHbIM PUCYHKaM  (KHUJKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUA, JJIEKTPOCKOM, PEOCTaT), COCTaBJIATh CXEMBI JIIEKTPUIECKUX
Heneil ¢ Mocne0BaTeNbHBIM U MapayljIeIbHBIM COCTMHEHUEM JJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB JJIEKTPUIECKUX IIETIEH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MYECKUX 3HAHUW B IOBCEJHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPoOpMamu (U3HNUECKOTO COJICpKAaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HWHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYMBON MM MOXKET OBITh HEIOCTOBEPHOI;



WCIIOJIb30BaTh MPH BBIMOJIHCHUN YYCOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JuTepaTypy  (pU3MYECKOro  COACpKaHWs, CIPABOYHBIC MaTepHAIIbI,
pecypcsl ceTd MIHTepHET, BlajeTh NMpUEMaMH KOHCIICKTHPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOI CHCTEMBI B IPYTYIO;
co3llaBaTh COOCTBCHHBIC IHMCBMCHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass wHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
COJCp)KaHUsl, B TOM 4YHCJIC MyOJUYHO TPEACTABIATH PE3yIbTaThl
NPOCKTHON MJIM UCCIIEAOBATEIILCKOM JCSITECIBHOCTH, MPU 3TOM I'PAMOTHO
UCTOJIb30BaTh M3YYCHHBIM IMOHATUHHBIA ammapar Kypca (HU3UKH,
COIIPOBOKIATh BHICTYIJICHUE TPE3CHTAIIMCH;

IIPH BBITIOJIHEHUH YYCOHBIX IPOCKTOB W HCCIICIOBAHWHA (PH3UICCKHUX
NPOIIECCOB pACIpeNeNsaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMHU 33J1a4aMH, CJICTUTh 32 BBIMOJIHEHUEM IUIaHA JCUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHWBATh COOCTBEHHBIN BKJIAaJ B
JESATCIIBHOCTD TPYIIIBI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IIPOSIBIISASA TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIOJIb30BaTh IOHATHA: CHUCTEMa OTCuYéTa, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCHUTEIFHOCTh MEXaHWYECKOTO ABMKEHHUA, nedopmanus
(ympyras, mjgacThueckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,
IIKaa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTH,
CTHIEKTPHI MCIyCKaHMs W TOTJOIIEHHs, anb(a, 6eTa- 1 raMMa-u3IydeHHs,
U30TOIIbI, ICPHAsE SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSMOJIMHENWHOE
JBUKCHHUE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
najJicHue TeJ, PABHOMEPHOE JIBMIKEHHE 1O OKPYKHOCTH, B3aMMOJCHCTBHE
TE€J, PEaKTUBHOE JIBU)KEHUE, KOJIeOATeNbHOE ABM)KEHHE (3aTyXarolue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPaKEHHE
3BYKa, NPSAMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHUE U TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHHE OEJIoro CBETa B
CIIEKTp ¥ CJOXCHHE CIHEKTPAJbHBIX IIBETOB, JTUCIEPCUS CBETA,
€CTECTBEHHAsl PalMOAKTUBHOCTb, BO3HUKHOBEHHUE JMHEHYATOro CIEKTpa
U3TTy4YEHUS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3WYECKUX SIBICHUNA B
OKpyXXarIieM Mupe (B ToOM uncie (QU3NYECKHE SBICHUS B TPUPO/IE:
IPUJIUBBI U OTIUBBI, IBHKEeHUE T1aHeT COJTHEUHON CUCTEMBI, PEAKTUBHOE



JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OUOJOTMYECKOE JEUCTBHE BUAMMOTIO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE JIyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPANAUOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IMpPH 3TOM MEPEBOAUTH IMPAKTHUYECKYIO 3a/lady B
yueOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKK) (PUINYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BENUYMHBI (CpeqHSIi U MTHOBEHHAs CKOPOCTh Teja IpU
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJEHMs, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHIIBIL,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIHMAIbHAS SHEPrus Tea,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUSl CHKATOU
NPYKUHBI, KUHETHYECKash SHEPrus, INOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacTOTa KojeOaHuH, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEIOMIICHUS CPENIbl), IPU ONUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaYeHUss W €IUHHIBl (U3HYECKUX BEIWYUH, HAXOAHUTHh (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOI'O TATOTEHHS,
OPUHIMI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPaKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MAaCCOBOT'0 YUCEN
IOpU SIIEPHBIX PEaKUusX, MPU 3TOM JlaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyaluid NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
11aroB C ONopoid Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3amaud  (omMparomuecs Ha cucteMy w3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOINE (PU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U



OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTOo 3HA4YeHHUA (Pu3mveckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PpEHIUTh MPU MOMOIIU
(bu3MYEeCKUX METOJOB, HCIOJb3YSl OINKMCAHHE MCCIEIOBAaHUS, BBIIEIATH
pPOBEpPSIEMOE MPEANOJIOKEHUE, OIICHUBATh MPABWIBHOCTD MOpsIKa
NPOBEJCHUS  HCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBJICHUW WM
bu3nUecKkux CBOMCTB Ted (M3yuyeHHUe BTOpPOro 3akoHa HploTOHA, 3akoHa
COXpaHEHUs! PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MNPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PacpOCTPAHEHUE CBETA,
pasiiokeHue 0enoro cBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HHsI IpeaMera B coOuparomien
JUH3€, HAOJIOJIEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIyYECHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOro Habopa
000pyAOBaHUs, ONMKUCHIBATH XOJ1 OMBITA U €r0 PE3YJIbTATHI, (POPMYIHPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEe 3HAYeHUE HU3MepseMoil BeIMYMHBl ((POKYCHOE pacCTOsIHHE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MEpeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpyU PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HauyaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIEHHs] OT yria
NajJicHus): IUIAHUPOBATh HCCJIENOBAHUE, CaMOCTOSITENIbHO COOupaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaTbl MOJIYYEHHON  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOAUTH KOCBEHHBIE H3MepeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Tejla NpHU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHMs, KECTKOCTh MPYKHUHBI, KOIPPUIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHudeckas padoTa M MOIIHOCThb, 4YacTOTa M
nepuoa KojeOaHui MaTeMaTHYecKoro MW MPYKUHHOTO MAasTHHUKOB,
ONTHYECKass CWiIa COOMpAIOIIeH JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATH
3HAYEHHE BEJIMYMHBI U aHAJIU3UPOBATh MOJIyYEHHbIEC PE3YIbTaThl C YUYETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHHU;



co0I01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyIOBaHUEM;

pa3ianyuaTh OCHOBHBIC TNPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHAas
MO/IeJIb AaTOMHOTO S7pa;

XapaKTepu30BaTh TMPHUHIMUMBI JCUCTBUS HU3YUYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CHUIOMETP, JATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, pPaKeTa,
9XOJIOT, OYKH, IEpPHUCKOI, (QoToanmnapaT, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PHU3MYECKUX SBJICHMM U HEO0OXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUUHbIE PUCYHKH U3YUEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pPEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMpPAIOLIEH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXoAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHHS 3/J0pPOBbSI U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOILEH Cpee;

OCYILIECTBISATh MOUCK HMHPOpMAIMU (PU3UYECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYSI MOMCKOBBIN 3a1poc, HaXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U TOTIOTHUTENbHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
JAUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEpHET, BIageTh npuéMamMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMAIlMUM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHUA,
nyOIMYHO NMPEACTABISTh PE3yIbTaThl IPOEKTHOMN MM UCCIIEI0BATENbCKON
NESTENBHOCTH, TPH 3TOM TPaMOTHO  HUCHOJb30BaTh  W3YyUCHHBIH
NOHATUUHBIM anmapar K3y4yaeMoro pasziena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanueil ¢ ydyé€ToM OcoOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnunoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 1
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6nmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Alaperine KuaKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiaekTpuyecKue H MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnmoreka [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubmuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nes 4. CBeToBbIe SAIBJICHHUS

41 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 7 1 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 ®dusuka — HayKa o npupoje. ABieHus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS
®u3nuecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYUKaA TeMIepaTypsl”
Mertoasl Hay4HOTO 1o3HaHus. Onucanue
5 (bU3HYECKUX SIBICHUHN C TTOMOIIIBIO 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff09f72a
Moenen
VYpok-uccnenosanue "IIpoepka
6 TUTIOTE3bI: JAIbHOCTH MOJIETA IITApUKa, 1 1
MYIIEHHOTO TOPU30HTAIIEHO, TEM OOJIbIIIE,
yeM OoJibliie BICOTA IycKa"
Crtpoenue BemiectBa. OMBITHI,
7 JTOKa3bIBAIOIIHE JUCKPETHOE CTPOCHUE 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBm>KeHHE YacTHI] BEIIECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoanue «OTBITHI 11O 1 1

HaOJII0IEHUIO TEMJIOBOTO PaCcIIMPEHUs



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

ra3oB»

10 ArperaTHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Bo/IbI. O000IIEHHE 110 pa3ieny bubnmoreka [JOK
«lTepBoHauanbHbIE CBEACHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIECTBA»
12 Mexanunueckoe ABuxkeHue. PaBHoMepHoe bubnmoreka [JOK
Y HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cropocts. EAuHHLb CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHU IBUKECHUSA bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH bubnuorexa [JOK
TeN https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
o0bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3agau mo teme "I1oTHOCTH bu6mmoreka [IOK
BeniecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepUCTHKA
19 B3auMoIecTBUs Ten. Cuiia ynpyrocTH.
3axoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTskeHHs (edopmariun)
MPYKUHBI OT IPUIIOKEHHOW CHUITBD»
21 SIBnenue tarorenus. Cunia TsHKECTH
22 CBs13b M@Ky CUJION TSKECTH U Maccou bubnnorexka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

teta. Bec Tena. Pemenue 3amad mo teme
"Cunna Tsoxectu"”

https://m.edsoo.ru/ff0al778

93 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnnoreka [HOK
®Pu3nyecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepeitite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CroxxeHue AByX CHJI, HalPaBJIEHHBIX 110 bubnnoreka [JOK
OJIHOM ITpsIMOM. PaBHOEMCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amay mo Teme
"PaBHonelicTByrOmas cui"

28 Cwiia Tpenus u e€ Buabl. TpeHue B bubnuorexa [JOK
IIPUPOJE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS bubnunoreka [JOK
OT CWJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemienue 3a1a4 Ha onpeneneHue
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3a1a4 no remam: «Bec tenay,

31 «['papuueckoe n3obpaxxeHue cui, bubnuorexa LIOK

. https://m.edsoo.ru/ff0alde0
«Cuiby, «PaBHOJEHCTBYIOMIAS CHIT»
KonTponbhas paboTa no remam:
39 «MexaHuveckoe JBIKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padpuyeckoe
u3o0pakeHue cun», «CHITbDY
33 JNasnenne. CriocoOBI yMEHBIIICHUS U bubmmoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCIMUYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6

34 JlaBneHnue r?3a. 3aBHCHMOCTh JAABIICHUS bubmuorexa [JOK
ra3a oT 00b&ma, TemMreparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubmuorexa [JOK
JKAUIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UJIKOCTHU U T'a3e, BRI3BAHHOE bubnmoreka [JOK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemienune 3amad no teme «/laBiieHue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmunorexa [JOK
38 Coobmarompecs cocykt https://m.edsogru/ff0a2970
39 IMuppaBiawgeckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBo KUAKOCTHBIH
Hacoc
41 ATmocdepa 3eMiIH U IPUYHHBL €€ bubnnoreka [JOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNe Eggjﬁ;f;i?ﬁ}; 0a2b5a
43 H3mepenune armocepHOTo aBIEHUS. bubnuotexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepous. AtmochepHoe bubnnoreka [JOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
nasieHue"
47 JlelicTBHE )KUJIKOCTH U Ta3a HA bubmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

NOTPYKEHHOE B HUX TeJN0. ApXuMenoBa
cuia

https://m.edsoo.ru/ff0a3276

JlaboparopHas pabota «Onpenenenue

bu6mmoreka [IOK

48 BBITAJIKUBAIOLIEH CHJIBI, JEMCTBYIOIIEH Ha _
110, TIONPYIKEHHOE B FKIIKOCTE https://m.edsoo.ru/ff0a33fc
JlaGopaTopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejia B bu6mmoreka [IOK
BOJIC OT 00bEMA NIOTPYKECHHOU B https://m.edsoo.ru/ff0a3514
JKUJIKOCTh YacTH TeJiay
bubmuorexa [JOK
50 Hnaase ren https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
51 "KoHcTpyHnpoBaHue apeomMeTpa Win
KOHCTPYUPOBAHUE JIOJIKH U OIIPEACIICHNUE
e€ rpy3onoabéMHOCTH"
Pemenue 3anau no remam: «llinaBanue
52 cynoB. Bo3nyxomnaBanuey, «/laBnenue ngg;ﬁf;igrouims 654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTponbnas pabota novTeMe «/laBnenue
TBEPBIX TEN, )KUJIKOCTEN U Ta30B»
bu6mmoreka [IOK
>4 Mexanuecias pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MougocTs. EARHHLE MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JIeCTHHULIE"
57 IIpocTteie MexaHu3MBI. Phruar.

PaBHOBecue cuit Ha ppryare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Pervaru B TexHuke, OBITY U IPUPOJIE.

bubmuorexa [JOK

58 Ha6opavTopHa;1 pabora «lccnenoBanue 0.5 https://m.edsoo.ru/ff0ad78e
YCIIOBUI paBHOBECHS PblYara
59 Pemienue 3a7au 1o Teme «Y clioBUs bubmuoreka [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro nercTBus
Mexanu3ma. Jlaboparopnas pabora
60 . 0.5
«M3mepenne KIIJI HaknoHHOU
TIJIOCKOCTHY
61 Pemrenne 3agau mo treme "Pabora, bu6mmoreka [IOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas sHeprus. Kunernueckas u bubnuorexa [JOK
MOTEHIINaTbHAasI SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aK0oH COXpaHEHUsI MEXaHUYECKOM bubnnoreka [JOK
SHEPruu https://m.edso0.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKCIEpUMEHTAIIBHOE OIIPEIEIICHHE
64 W3MEHEHHUS KUHETUYECKOU 1 1
MOTCHINATBHON YHEPTHH MTPU
CKaTBHIBAHHUH TE€JIa TI0 HAKJIOHHOU
MJI0CKOCTH"
65 KonTponbnas pabota nmo teme «Pabota u
MOIIHOCTb. DHEPT U
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubnnorexka [JOK
TeMe "MexaHn4eckoe JIBIKeHHe" https://m.edsoo.ru/ff0a4ee6
Peseprubrii ypok. Pabora ¢ Tekctamu mo
N bubmuorexa [JOK
67 teme "JlaBneHue TBEPABIX Te,

JKUIKOCTEN U Ta30oB"

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHsiit ypok. Pabora ¢ TekcTamu 1mo

68

teme "Pabota. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO
4 ¥ Ta3000pa3HOT0 COCTOSIHHIM BeleCTBa Ha 1
OCHOBE I0JIOKEHHUM MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEeMIIEpaTypbl CO 1
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHI]
9 Buyrpennss sueprus. CriocoObl 1 bubnnorexa [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUHN https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bune! Ternonepenaun 1 H

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

bubmuorexa [JOK

11
BEILIECTB U MATEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KonuuecTBo TemnoTel. Y nenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajaHca. bubnunoreka HOK
TennooOMeH H TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue
14 SBIICHUS TETNIO0OMEHA MPU CMEIIMBaHUU bubamorexa LOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOAbI
Pacuer konndecTBa TEIIOTHI,
15 HEO0OXOMMOTr0 JIJIsI HarpeBaHUs Tena U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlaGopaTtopnast pabora "Ornpeznenenue bubnnoreka [JOK
yAEIbHOU TEMJIOEMKOCTH BerecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IImaBienne u oTBEpACBaHNE
18 KPUCTAITUTIECKHIX I;eﬂ YaenwHas TemioTa bubmmorexa [OK
P A https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabota "Onpenenenue bubnuotexa [JOK
yEIbHON TEIJIOTHI TUTaBJICHHMS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJIEHCAIUS. bubnuorexa [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
bu6mmoreka [IOK
21 napooOpa3oBaHUs U KOHJCHCAIUH.

3aBUCHMOCTD TEMIICPATYPbIl KUIICHUSA OT

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

aTMoc(hepHOro JaBICHHUS

22

23

Bnaxuocts Bo3ayxa. JlabopaTopHas
pabora "OrnpeneseHre OTHOCUTEIbHOU
BIIQXKHOCTH BO3ayxa"

Pemenue 3amau Ha onpeaencHue
BJIQYKHOCTH BO3/yXa

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

24

[IpuHIMIBL PAOOTHI TETLIOBBIX
nsurateneit. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

26

27

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEAbI
3aKOH COXpaHEHUs U IPEBPALLECHUS
SHEPI'UH B TEIUIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
teMe "TeruoBble siBneHus. 3menenue
arperaTHbIX COCTOSIHMI BemiecTa'

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTposabHas pabora no teme "TemioBsie
siBNIeHns. VI3MeHeHne arperaTHbix
COCTOsIHUI BemiecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpuzauus Ten. JBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "OneKkTpusanus Tel
MHAYKIMEN U TIPA CONIPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

Onekrpuueckoe nojie. HampspkeHHOCTD
anexkTpudeckoro noss. [IpuHnmn
CYNEPHO3UIUU IIEKTPUUECKUX TTOJEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenu snekTpuueckux 3apsiioB.

33 .

DnemeHTapHbIi 3apsia. CTpoeHue aroMa

34 [IpoBOgHMKY U THUANEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6

35 Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0

36 cymecTBoBaHus. MlctouHuKn bubmmorexa LIOK

ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUYECKOTO TOKA bubmorexa LHOK
p https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue

38 AIIEKTPUUYECKOTO TIOJIS Ha TIPOBOJHUKH U 1
JIADTIEKTPUKH"

39 DIIeKTPUUYECKHI TOK B METaJLIaX, bubnnoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyueckas 1enb U €€ COCTaBHbIE
4acTH
Cwiia Toka. JlabopatopHas pabora

41 "N3mepeHue u peryaupoBaHuE CUIIbI 0.5 bubmmorexa [OK

P peryimp ' https://m.edso0.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOoe HaMpsKEHHE.

4 Bonsr™metp. JIaboparopnas padota 05 bubnuotexa [JOK
"N3mepenue u peryampoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmoreka [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738

44 JlaGopatopHas paboTa "3aBUCUMOCTb 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

ANEKTPUUECKOTO COMPOTUBICHUS
MPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU
MOINEPEYHOI0 CEUCHUS U MaTepraia"

https://m.edsoo.ru/ff0aa738

3aBHCHMOCTb CHJIbI TOKA OT HaIPsoKCHU .

bu6mmoreka [IOK

45
3akon Oma aJig y4acTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHas padota "HcciaenoBanue
46 3aBUCHUMOCTH CHJIbI TOKA, UYILETO Yepe3 bubmuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PEZUCTOPA https://m.edsoo.ru/ff0aa04e
Y HaIpsOKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
48 MpaBUJjIa CIOKEHUS HANIPSKEHUHN MIPU bubnuorexa [JOK
MOCJIEIOBATEIbHOM COCIUHEHUHU JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGopaTtopHast padota "IIpoBepka
49 N aBI/II)J'Ia IJ)m CI/IIJ)'II)I TOKa npn ’ bubmorexa HOK
P 8 P " https://m.edsoo.ru/ff0aadle
napauieTIbHOM COEIMHEHUHU PE3UCTOPOB
Pemienue 3amau Ha mpuMEHEHHE 3aKOHA
50 OmMa 1t pa3IMuHOTO COSAMHEHUS bubmmorexa [JOK
AP A https://m.edsoo.ru/ff0aaf8a
MIPOBOIHHKOB
51 PaGoTta 1 MOIITHOCTB ANEKTPUUECKOTO bubnmnoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue
52 a60TpLI u I;/Io I-II)OCTI/I BHGKTpI/I‘-IeCKOFO bubmmorexa [OK
P y B P https://m.edsoo.ru/ff0ab3e0
TOKa
53 DIIeKTpUUECKHE IETTH U MOTPEONTENN bubnuotexa [JOK

AJIEKTPUYECKOM SHEPTUU B OBITY.

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

Kopotkoe 3ambixkanue

[ToaroroBka K KOHTPOJIBHOH paboTe 1Mo
TeMe "DIEeKTPUUECKHE 3aps/Ibl.

bu6mmoreka [IOK

54 .
3apsoKeHHbBIE Tela U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIN 27€KTpUUYECKU TOK"
KonTponbhas pabota no teme
55 "DneKTpruuecKue 3apsabl. 3apsSKEHHbIC bubnunoreka HOK
Tella U UX B3aumoacucTBus. I1ocTosHHbBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUHN TOK"
56 [TocTostHHBIE MATHUTHI, UX
B3aMMOJICICTBHE
57 VYpok-uccnenoranue "M3ydenue noneu 1 bubnuorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTHoe nosie. MarHuTHOE 1oJie
bubmuorexa [JOK
58 3eMiTu ¥ €T0 3HaYCHUE JIJIS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OmneiT OpcTena. MarauTtHoe nose
59 3JIEKTPUYECKOTO ToOKa MaruuTHoe mnose bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
60 texHuke. JlJabopatopHas pabora 05 bubnnoreka [JOK
"N3yueHne neiCTBUS MATHUTHOTO MOJIS ' https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
DNEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
Hcnonp3oBanue 3neKTpoaBUTaTesieid B
. bubnuorexa [JOK
61 TEXHUYECKHUX YCTPOMCTBAX U Ha

Tpancnopre. JlaboparopHasipaboTa
"KoHcTpyupoBaHue U U3ydeHue padboTbl

https://m.edsoo.ru/ff0ac86¢c
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aneKTpoBUraress"

62

63

64

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHON UHAYKIMU. [IpaBuio
Jlenna

DnektporeHeparop. CrocoObl MOTydeHUs
AIEKTPUUYECKOIT SHEPTUH.
DNIEKTPOCTAaHIIUU Ha BO3OOHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

TeMme "DIEeKTPUUYECKUE U MarHUTHbIC
siBjIeHus"

65

KonTponpHas padboTa mo Teme
"DJIeKTpUUECKNE U MAarHUTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

67

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
teme "TeruioBblie siBeHUs"

PesepBuslit ypok. Pabora ¢ Tekctamu mno
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Pesepaublii ypok. Pabora ¢ Tekctamu mo
TeMme "MarauTtHele siBieHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoubusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Mexanundeckoe qBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcueta. OTHOCUTEILHOCTh bubnunoreka LIOK
2 1
MEXAHUYECKOT'0 IBHKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHMHENHOE NBUKEHHE 1 buGnuorexa [IOK
P p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBixkenne. CpesiHssi © MTHOBEHHAS 1
CKOPOCTh
[IpsimonuHetHOEe paBHOYCKOPEHHOE bubmuoreka [IOK
5 1
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOTUHEHHOTO
6 paBHOYCKOpeHHOTO ABMKeHUs. ['padpuk 1
CKOPOCTH
JIaGopartopHas pabota "Onpenenenne
7 CKO peHI/ISII) TeJ‘If Ipu aBHOpCKO €HHOM 1 1 bubnmorexa IOK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBIKEHUH 110 HAKJIOHHOM IUIOCKOCTH
8 Co6OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE IBHKEHHUE 11O OK HOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};);(HeﬁHaﬂ 1 bubnnorexa [JOK
p p ’ https://m.edsoo.ru/ff0ael76
U YTJIOBasi CKOPOCTH
10 LeHnTpocTpeMuTenbHOE yCKOPEHUE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bubnunorexa LIOK

11 [Tepserii 3akon HproToHa. BekTop critbl https://m.edsoo.ru/ff0ac612
Bropoii 3akon HeroToHa. bubmmoreka [JOK
12 .
PaBHopelicTByOIIAsA criia https://m.edsoo.ru/ff0ae72a
13 Tpertunit 3akon Hetotona. Cynepno3unus bubnmnoreka HOK
CUll https://m.edsoo.ru/ff0ae982
14 Penienue 3a1ad Ha NpUMEHEHHUE 3aKOHOB bubnmnoreka HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 Cuua ynpyroctH. akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH
17 JlabGopaTtopHas pabota «OrnpeneneHue bubmmoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [{OK
1
8 Cuna Tpetis https://m.edsoo.ru/ff0af738
bubmmoteka IIOK
1 P
9 enieHue 3aaa4d mo teme «Cusa TpeHus» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabota "Onpeznenenue bubmuoreka [IOK
20
KO3 uIIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
91 Pemenne 3agau 1mo Teme "3aKoHBI bubnmorexa LIOK
Herorona. Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ffOafb8e
Cuna TsKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO bubnmorera LHOK
' P s https://m.edsoo.ru/ff0af044
naJCHUS
VYpok-koHpepenmus "JIBuxeHue Ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa

(Conmueunas cuctema). ['anmaktuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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24 Pemenne 3agau mo teme "Cuia TSHKECTH B bubnunoreka LIOK
3aKOH BCEMUPHOTIO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
[IepBas kocMHu4eckasi CKOpOCTb. bubnuoreka [JOK

25
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUanbHON TOUKH.

26 AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe bubnmnoreka HOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus

27 MowmeHT cuibl. LleHTp TshkecTH

28 Pemenue 3aga4 mo reme "MOMEHT CHJIBIL. bubmuoreka [{OK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo

29 TeMe "MexaHnuecKoe JIBKEHUE bubmmorexa [IOK

. "H ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHnyeckoe ABUKEHUE bubmmorexa LIOK
. 8 ) ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHUsI UMITYJIbca. YTIPYroe u bubmorexa LHOK
P yiRea. TPy https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoIeiicTBUE
Pemenne 3aga4 mmo teme "3akoH bu6nmorexa LIOK

32
COXpaHEHHUs uMIyJbca' https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

but6mmorexa [IOK
34 M 0
CRAMIACCkad pabota 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bu6muoreka [IOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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JlaboparopHas pabota «Onpenenenue
paboThI CHITBI TPEHHS ITPU PABHOMEPHOM

36
JBIDKCHHUH TeJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
SHEPrUs
Kunernueckas sueprus. Teopema o bubnmnoreka HOK
38 .
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs YHEPTUH B MEXaHUKE
40 JlaGopaTtopHas paborta «3y4yeHue 3akoHa bubnnoreka [JOK
COXPAHEHUS SHEPTUMY https://m.edsoo.ru/ff0b12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuoreka [{OK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
4 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubmmoreka [JOK
koJsieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTrdecKkuil ¥ Npy>KUHHBIA
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojeOaHui OT KECTKOCTH bubmorexa HOK
PO https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpainienue sHepruu npu
MEXaHUYECKUX KOJICOaHMSIX
JIaGopartopHas padora «Onpenenenne
46 qacmim Hpne Ifo a Kone6aim71 bubmorexa [JOK
PHO https://m.edsoo.ru/ffOblaec
MPY>KWUHHOTO MAasSTHUKA)»
JlaGopaTopHas paborta «IIpoBepka
PATOPHaA P POBED . bubmuorexa [IOK
47 HE3aBUCHUMOCTH TIEPHO/Ia KOJIeOaH it

T'py3a, HOABCUHICHHOTO K HUTH, OT MAaCChbl

https://m.edsoo.ru/ffOb197a
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rpy3a»

Mexanuueckue BoIHEL. CBOMCTBA

48 MeXaHU4YecKuX BOJH. [IpososibHbIE U bubmmorexa [JOK
P https://m.edsoo.ru/ffob21fe
MOTNIEPEYHBIE BOJIHBI
Ypok-koHpepenius "MexaHndecKue
49 BOJIHBI B TBEPI0M Teie. CelicMuiecKue
BOJIHBI"
50 3Byk. PactipocTpaHeHue u oTpaskeHue
3ByKa
51 VYpoxk-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT 4YacCTOTHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
53 Ypok-koHpepenmus "YapTpa3Byk u bubmmoreka [JOK
uH(ppa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
. bu6nunorexa LIOK
94 TeMe "3aKOHbI COXPAHEHHUS.
\ https://m.edsoo.ru/ff0b25f0
Mexannueckue KojieO0aHus U BOJTHBI
KonrtpomnsHas padota no Teme "3aKoHbl
55 coxpaHeHus. Mexanndyeckue Kojie0anus u
BOJIHBI"
56 DNEKTPOMAarHuTHOE IOJIE. bubnmnoreka HOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "[lkana
58 ANIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue bubnmnoreka [JOK

BJIeKTPOMaFHI/ITHI)IX BOJIH OJIA COTOBOI71
cBs3n"”

https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b21fe
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Ypok-uccnenosanue "M3ydyeHne cBOiCTB

bubnunoreka LIOK
59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO TeledoHa
60 Pemenue 3a1ay Ha onpeIeICHUE YacTOTHI
Y JUTUHBI AJICKTPOMArHUTHOM BOJTHBI
DJIeKTpoOMarHuTHas IpUpoa CBETa.
61 CkopocTh cBeTa. BoitHOBEBIE CBOMCTBA Bubmaorexa ITOK
p ) https://m.edsoo.ru/ffOb31d0
cBeTa
Ucrounuku cBeta. [IpsMonuneitHoe
62 aCIIPOCTPAHEHUE CBETA. 3aTMEHUA buGnuorexa [IOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIyHst
3aKOH OTpa)XeHUsI CBeTa. 3epKaJa.
63 Pemenue 3amay Ha npUMeEHEHNE 3aKOHA buGnuorexa [IOK
p https://m.edsoo.ru/ffOb38c4
OTpa)KEHHUS CBETa
64 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS bubnuorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcmonp30BaHue MOJIHOTO BHYTPEHHETO bubnmorexa [JOK
yp https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYECKUX CBETOBOIAX
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJIa TPETOMIICHUS
CBETOBOTI'O JIy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTEKI0""
Ypoxk-koHdpepenuus "McnonszoBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHSI:
CBETOBOIBI, OIITUKOBOJIOKOHHASA CBA3L"
bubnnorexa IHIOK
68 JInusel. OnTrnyeckas Ccria JIMH3bL 1

https://m.edsoo.ru/ffOb3f2c
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bubnunorexa LIOK

69 [TocTpoenue n3o0paxeHUi B TMH3AX https://m.edsoo.ru/ffob4dda
JlabopaTtopHas padora "Ompeneiieaue
70 (bOKyEHorI()) paC(IJ)TOﬂHI/Iﬂ u OII)'ITI/IIICCKOP'I bubmmorexa [JOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JTNH3BI"
7 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubamorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "JleGexTrl 3peHusl.
Kax coxpanuts 3penue"
Paznoxxenue 6enoro cBeta B CIIEKT.
74 OnebiTel HetoToHa. Coxxenue bubmmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
CHEKTPAIBHBIX IIBETOB. [luctiepcus cBera
JlaboparopHas pabota "OnbITHI 110
75 pasioKeHUIo 0e10ro cBeTa B CIIEKTp U bubnmnoreka HOK
BOCIIPUATHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHNH uepe3 1IBETOBbIe (hUIbTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA
76 CBeTa: AMcIepcus, HHTeppepeHIns U
mudpaxus"
77 Omneitel Pesepdopa u muranerapHas bubmuorexa [IOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanue u MOrjaomnieHme cBeTa but6mmorexa [IOK
atoMoM. KBanThl. JInHelHyaTbIe CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnmnorexa [JOK

WCITyCKaHUs"

https://m.edsoo.ru/ff0c1550
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bubnunorexa LIOK

81 PazuoaKTHBHOCTS H € Bk https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK

82
MOJZIETIb https://m.edsoo.ru/ff0c18ac

bubnunoreka LIOK

83 PannoaktuBHbIe peBpatienus. M30Tombl https://m.edsoo.ru/ffoclald

84 Pemenue 3agau nmo treme: "PagnoakTuBHBIC bubnuorexa [IOK
npeBpauieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana
VYpok-koH(pepennus "PagnoakTHBHEIE

86 I/I3rj'ly‘leHI/I}(11) BpHpI/IpO,ZLe, MEIHUIINHE, buGnuorexa [IOK

| https://m.edsoo.ru/ff0c2126
TEXHHUKE

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS Bbu6moteka [JOK
3aps0BOTO U MacCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
OHeprus CBsI3U aTOMHBIX s1iep. CBA3b bubnuoreka [{OK

88
MaccChl U SJHEPTUu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "fAnepHeie
peakuun"

90 Peakuuu cunTte3a u neneHus saep. bubmuoreka [IOK
Ucrounuku sueprun ConHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas

91 sHepreTuka. J[ercTBUs palMiOaKTUBHBIX
U3ITy4eHUI Ha )KUBbIE OpraHU3MbI"

[ToaroroBka k KOHTPOIBHOM paboTe MO

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmuoreka [JOK
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBiaCHUS"

93 KonTtponbHas pabora o Teme
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"DJIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
sBeHUS"

94 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnmnoreka HOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600IeHNE. Permenue

95 ACUETHBIX U KaUeCTBEHHBIX 3a/1a4 10 1 bubmorexa HOK
P " " 8 https://m.edsoo.ru/ff0c2572
teme "TemnoBsie Mpoueccol
IToBTOpenue, 0600IeHNE. Perenue

96 ACUETHBIX U KaUeCTBEHHBIX 3a1a4 10 1 bubmorexa [IOK
p a . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBeIx gBurareici"

[ToBropenue, 0600menue. Pemenne

97 aCUeTHBIX U KaueCTBEHHBIX 3a1a4 10 1 bubmorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTtaHOBOK"

08 [ToBTOpenue, o606meHue. JlabopaTopHbie 1 1 bubnnorexa [JOK
pabotsl o Kypey "CBeToBbIe siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o6o0mmenue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpaHEeHUS B 1 bubmorexa LHOK

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

100 [ToBTrOopenue, o6o0mmenue. Padora ¢ 1 bu6mmoteka [IOK
TexcTaMu 1o TeMe "KosebaHus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06061menue. Padota ¢ 1 bubnmnoreka HOK
TekcTaMu 1o TeMe "CBeTOBEIE SIBIEHU" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600meHue. Pabora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"

OBILIEE KOJIMYECTBO HACOB I10 102 97
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CUCTEMA OUEHUBAHUSA YYHAIIIUXCSA HA YPOKAX ®U3UKU COI'JIACHO
oI'OC.

KoHnenuuss MoaepHU3anuu poCCUIiCKOro 00pa30BaHUsS BBIIBUIACT, IPEXKIE BCETO,
HOBBIE COIMAJIbHBIE TPEOOBAaHMS K CHCTEME LIKOJIbHOrO oOpa3oBaHus. PazBuBaromemycs
O0IIECTBY HYXXHBI COBPEMEHHO OOpa30BaHHbIC, MPEANPUUMYHNBBIC JIOIH, KOTOPHIE MOTYT
CaMOCTOSITENIbHO MPUHUMATh OTBETCTBEHHBIC PELICHUS B CUTYallUH BBIOOPA, MPOTHO3UPYS
WX BO3MOJKHBIE IIOCIEACTBUS, CIHOCOOHBIE K COTPYJIHUYECTBY, WHHUIMATUBHBIE W
CaMOCTOSITENIbHbIE, 00J1aJAI0I1e PA3BUTHIM YyYBCTBOM OTBETCTBEHHOCTH 3a Cy/Ib0Y CTpPaHBI.
Cuctema OLEHMBAHHS 3aHMMaeT o0co00€ MeECTO B MEJarorMYecKuX TEXHOJOTMSX
JOCTHKEHUs TpeOoBaHUH (heZiepalIbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHAapTa
U IJJAHUPYEMBIX PE3yJbTaTOB OCBOEHHUs MporpamMm oOpa3oBaHus. OlLeHHBaHUE
paccMaTpuBaeTCs Kak OJHA M3 BaKHBIX Lieleld 0OydeHUs, MPU3BAHHBIX ITOMOYb YUUTEIIO
BbIOpaTh Hanbosee 3 (eKTUBHBIC PUEMBI H CPEACTBA 00yUEHHs, KOTOPBIE ObI MOOIIPSUIIN
o0yJaromuxcss K Pa3BUTHIO W JaJbHEUIIEMY TNPOJIBUKCHUIO B TMO3HAaHWU. [IpuWHATHIN
CrangapT ¥ COIPOBOXKIAIOLIUE €r0 JTOKYMEHTBI U METOAMYECKHUE pa3pabOTKU BHEAPSIOT B
OTEYECTBEHHYIO IIPAKTHKYy HOBYKO CHCTEMY OLIEHHMBAaHUS B KJacce, INOCTPOCHHYIO Ha
CIIENYIOIINX OCHOBaHMIX:

OLICHUBAHHE ABJIAECTCS] IOCTOSTHHBIM IIPOLIECCOM, €CTECTBEHHBIM o0Opa3zom
MHTETPUPOBAHHBIM B 00pa30BaTeIbHYIO IPAKTHUKY;
OLICHUBAHUE MOXKET OBITh TOJBKO KpUTEpHaIbHbIM. OCHOBHBIMH KPUTEPUSMHU OLICHUBAHUS
BBICTYIAIOT OKUJAEMbIE PE3YJIbTaThl, COOTBETCTBYIOLUE YUEOHBIM LIEISAM;
KpUTEPUU OLIEHUBAHUS U QJITOPUTM BBICTABJIEHUSI OTMETKH 3apaHee U3BECTHBI U IleAaroram,
1 00y4aroLMMCs U MOT'YT BbIpabaThIBaThCSl UMH COBMECTHO;
crcTeMa OIEHUBAHUS BBICTPAUBACTCS TAKUM 00pa3oM, 4To0bl 00ydaronIrecs BKIOYAINCh B
KOHTPOJIbHO-OLIEHOYHYIO JI€ATEIIbHOCTh, IPHOOPETast HAaBBIKU U IMPUBBIYKY K CAMOOLICHKE.
Cuctema oneHMBaHUA OyJleT BBICTYNATh KaK CAMOCTOSITENIbHBINA 3JIEMEHT COJIEPKaHMs; KaKk
CpeAcTBO MOBbIIMIEHUS 3()()EKTUBHOCTH NpenoAaBaHus U ydeHus. OLeHKa JeNUThCs Ha —
BHYTPEHHEIO OLIEHKY M BHEUIHIOI OIEeHKY. Tak u Obuto panbiie. Ho ecnu panbiue
BHYTPEHHEIO OIICHKY CTaBMJIM TOJBKO YYHUTENd, TO TENEph OLIEHOYHOH AeATEIbHOCTHIO
OyayT 3aHUMAThCsl COBMECTHO y4yeHUK, poautenb u yuutenb Konuenmus ®I'OC BToporo
MOKOJIEHUs! Oa3upyeTcs Ha MPUHIINUIIAX:
HENPEepPBIBHOCTH 00pa30BaHNUS;
y4yeTa BO3pacTHBIX BO3MOKHOCTEH pebeHKa;
y4yeTa UHAUBUIYAIbHBIX OCOOCHHOCTEH;
B3aMHOCTH C OKPYKAIOIUM MUPOM;
Pa3BUTHS IMYHOCTH KaK CyOBbEKTa TBOPUECKOM 1A TEIbHOCTH;
MpU3HaHUS peOeHKa KaK aKTUBHOI'O CyObEeKTa MO3HAHMUS,
JOCTYITHOCTH U TOCTaTOYHOCTH;
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS;
TICUXOJIOTHYECKON aanTallim;
B3alMOJICICTBUS CEMbH U NEAArora;
30POBLECOEPEIKECHNUS .

®I'OC — »10 HOBas cucreMa TpeOOBaHMH K pe3ylbTaTaM, CTPYKTYpe U YCIOBHUSIM
OCHOBHOH 00pa3oBaTeNbHOM NporpaMMbel. A 4YTo Mbl oLeHHUBaeM? Mbl OIIEHUBaeM



pesyiabTaThl! A YTO TOHHMMaeTCs TMoj oOpa3oBaTtelbHBIMU pe3yiabTaTamMu B DI'OC?

OOpazoBaTenbHbIl  pe3yiabTaT — O3TO pa3BUTHE JIMYHOCTH HA OCHOBE YCBOGHUS
YHUBEPCAJIbHBIX Y4EOHBIX JEHCTBUI (JIMYHOCTHBIX, METANpPEIMETHBIX) M MPEIMETHBIX
pe3yiabTaToB.

B cucreme OLECHKM IOCTMXKEHHUS IUIAHUPYEMBIX pE3YJbTaTOB OCBOCHUS OCHOBHOM
00pa3oBaTeNbHONW TPOTPaMMBI OCTAETCA TaK Has3blBaeMas «IISATHOAJUIbHAS» CUCTEMa, HO
IIpeAJIaraeTcsl NPUHLUIIMAIBHOE IepeocMbIciieHre. Eciau paHee dTa IIKana OLICHUBAHUs
OblIa TOCTpOEHA M0 MPHUHIMIYY «BBIYUTAHHS (pEIIeHHWE YYEHHKOM Y4eOHOH 3amauu
CpPaBHHMBAa€TCA C HEKUM OOpa3lOM «HEaIbHOIO pEIIEHUS», HUIIYTCS OLIUOKU -
HecoBMazeHue ¢ oO0pa3luoM, 4YTOOBbl MOHU3UTH OTMETKY), TO TEHepb BMECTO JTOTrO
MpejiaraeTcsl MepeoCMbICICHUE MIKANbl [0 MPUHILUIY <«IIPUOABICHUS» U «YPOBHEBOIO
MIO/IX0Jla» — PEIIEHWEe YYEHUKOM JaXe MpocToid ydeOHOM 3ajaud, 4YacTu 3ajadyud
OLICHUBAIOTCS KaK O0€3YCIIOBHBIN ycIieX, HO Ha AJIEMEHTApHOM YPOBHE, 32 KOTOPBIM CIIEAYET
0oJiee BBICOKHIA YPOBEHb, K KOTOPOMY YYEHHUK MOYKET CTPEMHUTHCS.

OrneHuBaHWE CTAJIO OJHUM M3 MPUHIMUIIOB 00pa3oBaHusl. COIIACHO TOJIKOBBIM CIIOBapsM
PYCCKOTO $I3bIKa, CIIOBA «OLICHKa» U «OTMETKa» HE SIBJISAIOTCS CUHOHMMamH. OLeHKa — 3T0
MHEHuEe (4eloBeKa) O LIEHHOCTH, YPOBHE WJIM KadecTBe 4ero-nubo. OTMeTKa — 3TO
yCTaHOBJIEHHOE (TOCYJapcTBOM) OOO3HAUYEHHME CTENEHW 3HAaHUN yuyeHWKa. B Hamm gHH
Hapsy C OLCHKOW Yy4YWTels PSAOM CTAaHOBHUTCS M CaMOOLeHKa YydeHuka. CoriacHo
SHIMKIIOTIEJMYECKOMY CIIOBApIO, CAMOOIIEHKA - 3TO OIIEHKA JIMYHOCTHIO CaMOi ce0si, CBOMX
BO3MOKHOCTEH, Ka4eCTB U MECTa CPEIM APYIUX JIOACH; OJUH U3 BAKHEUIINX PErYyIATOPOB
MOBEJICHUS JIMYHOCTH.

OrneHuBaeM pe3yabTaThl - IPEAMETHBIC, METAIIPEAMETHBIC U TNYHOCTHBIC.

Ha ocHoBanuu TtpeboBanus @enepaqbHOr0 TIOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJIapTa Ha YpokKax (HU3UKU HCIONb3YeTCs CHUCTEMa OIEHKH 00pa30oBaTelIbHBIX
JOCTH>KEHHUH yJalnxcs.

Ha ypokax ¢Qu3uku mpPOBOAUTHCS KOMIUIEKCHBIM TMMOAXOA K OLEHKE pe3ylbTaToB
o0Opa3oBaHus U HEOOXOUMO KaYECTBEHHO OIICHUTh CUCTEMY 3HAaHUH MO (PU3HUKE U CUCTEMY
JEHUCTBHM 110 ’TOMY IIPEIMETY.

Ha ypokax MOXHO BBIACINTH CIEAYIOIIAE ONOPHBIE 3HAHUsA, YCBOCHHE KOTOPBIX
MPUHLIMIIHAIBHO HEOOXOAUMO JJIs TEKYLIEro M MOCJIEAYIOIIEro YCIEeIHOro 00y4eHus: 3T0
3HaHHE (HOPMYI, 3aKOHOB, ONpEAENICHUN, YMEHUE NPUMEHATh K PEUICHHIO 3ajad pa3Hou
CII0)KHOCTH, TPAaKTHUYECKOMY MPUMEHEHHIO B JTA0OPATOPHBIX M MPAKTHUECKUX 3a1ad, a
Takke YMEHUE aHAIM3UPOBaTh TEKCT, MPUBOAUTH MPUMEPHI ,000CHOBBIBATH HAaYyYHBIE
(aKThl ¥ TUTIOTE3bI, MPOBOIUTH HCCIEAOBAaHUS U pabOTaTh C MPOEKTaAMH .

JIns olleHMBaHMS KauyecTBa 3HAHUWM YyYallMXCs MOXHO BBIIEIUTh HECKOJIBKO BHJIOB
KOHTPOJIA: MPeABAPUTEIbHBIN, TEKYIIU U UTOTOBBIM.

B nauane y4yeOHOro roja mo mnpeaMeTy HPOBOAMUTHCS MpEeABAPUTEIbHBIA KOHTPOJIb Ha
BTOpPOI Hezesne Takue BUbl paboT, Kak pellleHne KayeCTBEHHbIX 3aau 0 MepBOil TeMe Ui
JAOTCS 3aJlaHusl 10 COCTaBJIEHHIO BOMPOCOB IO HEOOJIbIIOMY y4eOHOMY Marepuany H
Takue paboOThl OIEHUBAIOTCS MO OOBIYHOW INKalie, HO BBISBISIOTCS YPOBHH (BBICOKHIA,
CpeIHUN WM HHU3KUH) TOTOBHOCTH K Y4YeOHOH [esATeNbHOCTH (OIICHKH CTaBATCS IO
KEJaHUI0, TOJIBKO TOJIOKUTENBHBIE), 0COOSHHO ATO JieNaeTcs B 7 KllaccaX, TaK KaK 3TH JETH
HAYMHAIOT U3y4aTh (PU3UKY.



Texymuii KOHTPOJb MPOBOJIUTCA IO TaKUM BHUAAM paldOT: YCTHBIA OMpPOC, (PU3UYECKHE
IUKTAHTBl (IIpoBepka (OpMYI, MOHATUH M ONpEeAETCHMH), AMJAKTHUECKUE KapTOUKH,
TECTbl, KOHTPOJIbHBbIE pabOThI IO TEKCTaM (pa3HOYPOBHEBBIE), TBOpUYECKUE pPAOOTHI,
BBICTYIJICHHS C COOOIICHUSIMH M pedepaTaMu, NMPOEKTHbIE pPalOOTHI, J1adOpaToOpHbBIE U
MPaKTUYECKHE PadOThI U 3a4ETHI.

Ecnu BUI KOHTPOJISE MPOXOIUT 1O pedIeKCUU 10 HOBOMY MaTepHally, TO OICHKH CTaBsITCS
0 JKEJIaHUI0, YIYCHUK CaM TOBOPUT CTABUTh WJIM HET €My OLIEHKY (MHOTAa naxe «3» ams
HEKOTOpPBbIX OILIGHKa sBIsAeTca 3HauuMmoi). HMHorga, 4TtoObl NpPOBEpUTH 3HAHUS Y

OOJIBIIMHCTBA yUaIlUXCsl, IPOBOAUTCS KPATKOBPEMEHHBIM KOHTPOJIb U B 3TOM CIIydae TOXe
OLIEHKHU CTaBATCS 10 >KEJIAHUIO.

VYyammMcss Bcerja 3apaHee IOBOpUTCS O Buie KoHTposid. Ha ypoke onenuBaercs 3-4
y4aluxcs, HO €CJIM YPOK MPOBOAMTCS B BUAE JICKLIUH, TO B TAKOM Cllydae ydalluecs He
MOJTyYarOT OIIEHOK, XOTSI MOXKHO HJIM HY)KHO B CTapIIMX KJIACCaxX MPOBOJUTH PEe(ICKCHIO.
[Ipu mpoBeneHMM 1a0OPATOPHBIX M TPAKTUYECKUX pPAaOOT OLEHUBAHHWE MPOUCXOIUT TIO0
HECKOJIbKUM TMapaMeTpam: yMeHHe paboTaTh ¢ MpudopamMu, B TPYIIE U YMEHUE COCTABIISATh
oT4eT (pacueTsl, TaOIHIbI, TPAQUKHA U BHIBOJIBI).

3a KOHTpOJIbHBIE pabOTHI OIIEHKA CTAaBUTCS 3a pa3Hble YPOBHHU U BCEI/la €CTh BO3MOYKHOCTh
KOHTPOJIbHYIO paboTy nepenucarb B TO BpeMs, KOTOpOe YAOOHO Ui YUEHUKA U YUUTENIs U
TOrAa, KOTJa YYEHHUK HpoOoiien TOXKe HEOoO0XOAMMO KOHTPOJBbHYK IO TE€ME HalucaTh
(cmatp).

Co3naro cUTyalMio ycrexa CIeAyIOIIUM 00pa3oM, /a0 IIaHC BCErJa HCIPaBUThH JIFOOYIO
OLIEHKY, ¥ €CTh YYCHUKH, KOTOPbIE HEKOTOPHIE TEMBI TNIOXO YCBOWIIU, & TOTOM IMPOSIBIISIOT K
CIIeyIOIIel TeMe 0COOBI HHTEPEC.
3aueTsl HpOBOAATCS MO OonbiiuM Temam (8 kiacc - anekrpudectBo ,10  kiace.-
TEpPMOJIMHAMUKA U 3JIEKTpoJuHaMuKa). Oco00 BbIAEIEHBI yJalluecs BBIITYCKHBIX KJIacCoB,
KOoTOpble BeIOpanu ¢u3uky Ha EI'D, s 3TUX yu4eHHKOB CO3[1aHa CBOSI CUCTEMa KOHTPOJISA -
MOJITOTOBKH K 9K3aMEHY.

HTOoroBelif KOHTpOJIb: 3TO Ais BbIMyckHMKOB 11 kmacca EI'D, ans ocrambHbx (uist 9
KJ1accoB eciu He BbIOpanu OI'D) UTOroBbie KOHTPOJIBHBIE PaOOTHI 32 IO/l IO BCEM TEMaM

B ocHOBy kpuTepweB OIEHKH Yy4eOHOW IEeATETbHOCTH YYalluXCs IOJIOKEHBI
OOBEKTHBHOCTh M €IUHBIN moaxoxa. [Ipw msaTHOayuTbHOW cHCcTeMe OLEHWBAHUS U BCEX
BUJIOB Pa0OT YCTaHOBJICHBI OOIIETUTAKTUIECKIE KPUTEPHH.
OT1meTka «5»:

1) 3HaHus, NOHUMaHHUA, TITyOMHBI YCBOEHUS OOY4YaroLIMMCs BCEro 00beMa MPOrpaMMHOIO
MaTepuana.

2) YMeHus BBIJICNIATH TJIaBHbIE MTOJI0KEHUS B M3yUYEeHHOM MaTepuaie, Ha OCHOBaHUH (aKToOB
U TpuMepoB 0000mmaTe, JeNaTh BBIBOJBI, YCTaHABIUBATh MEXIPEIMETHBIE U
BHYTPHIIPEIMETHBIE CBSI3U, TBOPYECKH TNPUMEHSET MOJYYCHHBIC 3HAHWS B HE3HAKOMOU
CHUTYaIlUH.

3) OtcyrcTBUE OMMOOK M HEAOYETOB IPHU BOCHPOM3BEIEHUU HM3YyUEHHOI'O MaTepuana B
YCTQHOBJICHHOM 0O0BeMe, MPHU YCTHBIX OTBETaX YCTPAHEHHE OTIENbHBIX HETOYHOCTEH C
MIOMOIIBIO JIOTIOJIHUTENBHBIX BOIPOCOB YUUTEINs, COONIOJIEHHE KYJIbTYpPbl MUCHBMEHHOW U
YCTHOW peuH, mpaBui 0pOpMIIEHHUS MUCbMEHHBIX Pa0oT.

OT1meTKa «4»:



1) 3nanue Bcero M3y4eHHOT0 MPOTPaMMHOI0 MaTepurasa.
2) YMeHui BbIIEATH [J1aBHbIE [TOJIOKEHHSI B M3YYEHHOM MaTepHase, Ha OCHOBaHUU (PAKTOB
U npuMepoB 0000mIaTh, JelaTh BbIBOJbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBS3H,
MPUMEHSTH MTOJTyYCHHBIC 3HAHUS Ha IPAKTUKE.
3) He3nauutenbHble (HerpyOble) OMIMOKY M HENOYETHI PU BOCHPOU3BEACHUN U3yYEHHOIO
MaTepuanga, COOJIIOJIEHUE OCHOBHBIX IIPaBUJ KyJbTYpbl HUCBMEHHOW M YCTHOW pedH,
npaBui 0(OpMIICHUS MMCbMEHHBIX PadoT.
OtMmerka «3»:
1) 3HaHMe M ycBOEHHME MaTepuaja Ha YpOBHE MHHMMAJbHBIX TPEOOBaHMH MPOrPaMMBI,
3aTpy/IHEHUE IPU CaMOCTOATEIBHOM BOCIPOM3BEACHNUHU, HEOOXOIUMOCTh HE3HAUUTEIbHON
MIOMOILY TIpenogaBaTersl.
2) VYmenue paboTaTh Ha YpOBHE BOCIPOM3BEICHMSA, 3aTPyAHEHHUS IpU OTBETaX Ha
BHUJIOM3MEHEHHbIE BOIIPOCHI.
3) Hamuume r1pyOOH OMmMMOKHM, WM HECKOJNBKUX HErpyOBIX TIpU BOCHPOU3BEACHUU
M3Y4YEHHOIO MaTepualla, HE3HauWTEeIbHOE HECOOJIOJEHUE OCHOBHBIX IPAaBUJ KYJIbTYpPHI
IIUCHbMEHHOW U YCTHOH peun, npaBuil opopMiIeHUsI TUCbMEHHBIX paloT.
OrMmerka «2»:

1) 3HaHme M ycCBOEHHE MaTepuaja Ha YpPOBHE HMIKE MHUHHMMAJIbHBIX TpeOOBaHUH
IIPOrpaMMbl, OTJEJbHbIE IPEACTABICHHUS 00 U3yUCHHOM MaTepuae.
2) OtcyrcTBUE YMEHUH paboTaTh Ha YPOBHE BOCIIPOM3BENCHHUS, 3aTPYIHEHHS MIPU OTBETAX
Ha CTaHJIapTHbIE BOIIPOCHI.
3) Hamuume HECKOJNBKUX TpyObIX OMmMMUOOK, OOJBIIOrO 4YHCIa HErpyobIX —TIpU
BOCIIPOM3BEJICHUH M3YYEHHOTO MaTepuaia, 3HAYUTEIbHOE HECOOII0IeHHEe OCHOBHBIX
MIPaBUJI KYJIBTYPhI MIMCBbMEHHOM U YCTHON pedH, paBuil 0pOpPMIICHUS MTUCHMEHHBIX paboT.
OrMmerka «1»:
1) CraBuTcs 3a MOJHOE HE3HAHUE HM3YYEHHOTO Marepuaja, OTCYTCTBUE 3IIEMEHTapHBIX
YMEHUI M HaBBIKOB, a TaKXe B Cilydyae HESBKM Ha aTTECTAllMOHHOE Meponpusitue 0e3
YBOKUTEIBHOW MPUYMHBI MO0 MPUMEHEHHE IINaprajok, He Pa3pelIeHHBIX TeXHUYECKHX
CPEICTB U YCTPOMCTB, UHBIX CIOCOOOB HEYECTHOT'O BBINOIHEHUS PaOOTHI.
2) CraBurcsa, ecnud oOydamomuiics HE cJal  JAMCTaHLUMOHHYIO,  JIOMAILIHIOH,
CaMOCTOSITENIbHYIO U JIp. paOOThl B yCTaHOBJIEHHBIE CPOKH.

Kpurtepun oneHuBaHNsl yCTHBIX OTBETOB

Ounenka S craBuTcs, €CJIM Y4eHHK

1) Iloka3biBaeT riy0oOKOe M IMOJHOE 3HAaHME M MOHMMaHUE BCEro o0bema MPOrpaMMHOIO
Marepuana; IOJIHOE I[OHMMAaHHWE CYIIHOCTH pacCMaTpUBAEMbIX IIOHATUHU, SBICHUM U
3aKOHOMEPHOCTEM, TEOPHUid, B3AMMOCBS3EH;

2) YMeeT cOCTaBUTh MOJHBIM M MpPaBUJIBHBIM OTBET HAa OCHOBE M3yYEHHOrO MaTepuaa;
BBIJICJISITh TJIABHBIE ITOJIOKEHUS, CAMOCTOSTEIBHO IOATBEPKIAaTh OTBET KOHKPETHBIMH
npuMepamu, ¢pakTaMu; CaMOCTOSITEIbHO U apryMEHTUPOBAHO JeNaTh aHaiu3, 0000LIeHM s,
BBIBOJIbl. Y CTaHABJIMBATh MEXIPEAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWN) U
BHYTPUIIPEIMETHBIE CBS3M, TBOPYECKU IPUMEHATH IIOJYYECHHbIC 3HAHUS B HE3HAKOMOU
curyauuu. [locnenoBaTenbHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0€30MIMOOYHO M3JIaraTh
y4eOHbI MaTepuall; 1aBaTh OTBET B JIOTMUECKOW MOCIEI0BATENBHOCTU C MCIIOIb30BaHUEM



INPUHATOW TEPMHHOJIOTUH; J€laTh COOCTBEHHBIE BBIBOJBI, (HOPMYIUPOBATH TOUYHOE
ONIPECIICHUE U MCTOJIKOBAHME OCHOBHBIX IIOHATUM, 3aKOHOB, TEOPHUM; IIPH OTBETE HE
MOBTOPATH JIOCIIOBHO TEKCT Yy4YeOHHMKa; H3JJaraTb MarTepuan JUTEPaTypHBIM SI3BIKOM;
NpaBUIBHO U OOCTOSTEIBHO OTBEYaTh Ha JIONOJHHUTENbHBIE BOIPOCHl  YUUTEIS.
CamoOCTOATENbHO W PAlMOHAJIBHO HCHOJB30BAaTh HATJSAHBIE TIOCOOHS, CIPaBOYHBIE
MaTepualibl, Y4YEOHHK, JOMOJHHUTEIbHYIO JUTEpaTypy, HEPBOMCTOUYHUKU; TNPUMEHATH
CHCTEMY YCIIOBHBIX OOO3HAYEHHWH NPU BEICHUM 3alUCeH, COMPOBOXKIAIONIMX OTBET;
UCIOJIb30BAaHUE JUISl JOKA3aTENbCTBA BBIBOIOB U3 HAOJIIOICHUI U OIIBITOB;

3) CamocToATeNbHO, YBEpEHHO M 0€30IMO0YHO NPUMEHSET IOJIY4YEeHHbIE 3HAHUSA B
pelieHu MpoOsieM Ha TBOPUYECKOM YpPOBHE; JOIYCKaeT He 0ojee OAHOro HexoueTa,
KOTOPBIM JIErKO HCHpaBIsIeT HO TPEeOOBAHUIO YUMTENsl; MMEET HEOOXOJUMbIC HABBIKU
paboTbl ¢ mpubopamu, 4YepTekaMH, CXeMaMH W TpaduKamH, COMYTCTBYIOLUIMMH OTBETY;
3aIlMCH, COTIPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka 4 craBuTCs, €CJIU Y4eHHK

1) Iloxa3piBaeT 3HaHMSI BCErO0 HM3YYEHHOIO IPOrpaMMHOro Marepuaina. /laeT mosiHbelil u
IIPaBUJIbHBIN OTBET HA OCHOBE M3YUEHHBIX TEOPHi, HO JOIyCKAaeT HE3HAYUTEIbHbBIC OLINOKU
U HENO0YEThl INPU BOCIPOU3BEACHMHM H3YYCHHOIO MaTepuana, OINPEACICHUs IOHATHUH,
HENOoJHbIe, HEOOJbIINE HETOYHOCTU IPH MCIIOJb30BAaHUM HAYyYHBIX TEPMHUHOB WM B
BBIBOJIaX M 00OOIIEHUSIX M3 HAOIIOEHHH U OIBITOB; MaTepuai U3JlaraeT B ONpeeeHHON
JIOTHYECKOW TOCIIE0BATEILHOCTH, MIPH 3TOM JIOIYCKAeT OJHY HErpyOylo OMMOKY WM He
OoJiee IBYX HEIOYETOB M MOXKET MX MCIPABUTH CAMOCTOATENBHO NPU TPeOOBAHUYU WIIH TIPU
HEOOJIBIIION TIOMOIM IperojaBaTelisi; B OCHOBHOM YCBOWJI Y4YeOHBI MaTepua;
MIO/ITBEPK/1a€T OTBET KOHKPETHBIMU IIPUMEPAMU; IPABUIILHO OTBEYAET HA JIOIIOJHUTENIbHbIE
BOIIPOCHI YUUTEISL.

2) YMeeT caMOCTOSITENIbHO BBLAEIATH IVIaBHBIE MOJOXEHHUS B M3YUYEHHOM MarepHaje; Ha
OCHOBaHMU (aKTOB M MpPUMEpPOB 0000maTh, JAenaTb BBIBOJABI, YCTAHABIMBATh
BHYTPUIIpEIMETHBIE  CBsI3U. [IpUMEHATH TNONydeHHBIE 3HAHHWA Ha IPaKTUKE B
BUJIOM3MEHEHHOH CHUTYyallM, COOJII0JaTh OCHOBHBIE INpaBWJIa KYyJIbTYpbl YCTHOM peud U
COIPOBOXKAAIOIIEH MMChMEHHON, UCTI0JIb30BaTh HAYYHbIE TEPMUHBL;

3) He obnanaer 1ocTaTOUHBIM HaBBIKOM pabOThl CO CIPAaBOYHOMN JIUTEPATYPOH, yUeOHUKOM,
MIEPBOUCTOYHUKAMHU (IIPABUIIBHO OPUEHTUPYETCS, HO paboTaeT MEIJICHHO).

Ounenka 3 craBuTCs, €CJIM Y4eHHK

1) YcBousn OCHOBHOE cojep)kaHHe Yy4eOHOro marepuaia, MUMeeT MpoOesibl B YCBOCHUU
MaTepuajga, HE MPEMSITCTBYIOIUE NAIbHEHUIIEMY YCBOEHHUIO NPOTPaMMHOIO MaTepUala;
MaTepHuall u3jaraeT HeCUCTEMaTU3MPOBAHHO, ()parMEHTapHO, HE BCEr/a MOCe10BaTeIbHO;
MOKa3bIBaeT HEJIOCTATOYHYIO C(OPMHUPOBAHHOCTD OTJIEJIbHBIX 3HAHUM U YMEHUN; BBIBOJIBI U
00001IeHHS apTyMEHTUPYET c1abo0, TOMYyCKaeT B HUX OIIMOKH.

2) Jlomyctun OMmMMOKM W HETOYHOCTH B HCMOJb30BAaHUM HAYyYHOW TEPMHUHOJIOTHUH,
onpejeNieHus] TMOHATHM Jajd HEeJAOCTAaTOYHO 4YEeTKWEe; HE MHCIIOJIb30Ball B KadyeCcTBE
JIOKa3aTeNIbcTBa BBIBOJBI U 0000IICHHUS W3 HAOMI0ACHHM, (DAKTOB, OMBITOB WU JIOMYCTHII
OMMOKM TpU UX M3JI0KEHUH;, HCHBITHIBACT 3aTPyJHEHHS B MPUMEHEHMHM 3HAHUH,
HEOOXOAMMBIX Ul pELIeHUs 3a/1ad Pa3JIUYHbIX TUIOB, MPU OOBICHEHWU KOHKPETHBIX
SIBJICHUH Ha OCHOBE TEOPHI M 3aKOHOB, WM B IMOATBEPXKIACHUU KOHKPETHBIX MPUMEPOB
IIPaKTUYECKOr0 IPUMEHEHNS TEOPUH;



3) OTBeuaeT HEMOJHO Ha BOIMPOCHI yuuTens (YIyckas U OCHOBHOE), WUIM BOCITPOW3BOIUT
coJiep’)kaHuEe TEKCTa y4yeOHMKa, HO HEIOCTaTOUYHO IMOHMUMAeT OTJEIbHbIC IOJ0KEHHUS,
MMEIOIUE BaKHOE 3HAUEHHE B ITOM TEKCTE; OOHApPYKHUBAET HEJOCTATOUYHOE MOHUMAaHUE
OTJIEJIbHBIX ITOJI0KEHUN ITpU

BOCIIPOM3BE/ICHUH TEKCTa ydeOHHMKa (3amuceil, MepBOUCTOYHUKOB) MIIM OTBEYAET HETMOJIHO
Ha BOIIPOCHI YUHUTEIIS, JONYCKask OJHY-/ABE IPyObIe OIIHOKH.

OneHka 2 cTaBUTCS, €CIIU YUYEHUK

1) He YCBOMII U HE PAaCKPBLI OCHOBHOE COJIep:KaHUE MaTepuaa;

2) He JenaeT BHIBOJOB U 000OIIEHHIA.

3) He 3HaeT ¥ HE MOHMMAET 3HAYUTENIbHYIO WJIM OCHOBHYIO YacTh IPOrPaMMHOT0 MaTepuaa
B IIpejieax MOCTaBICHHBIX BOIIPOCOB;

4) wim uMeet c1abo chOPMUPOBAHHBIC M HETOJHBIC 3HAHUS M HE yMEET MPUMEHSATh UX K
PELIEHNI0 KOHKPETHBIX BOIIPOCOB U 3ajay 10 00pasiy;

5) nim npu otBeTe (HAa OJMH BOIPOC) JOIMycKaeT 0ojiee IBYX IrpyObIX OIIMOOK, KOTOPhIE HE
MO>KET UCIPABUTD AK€ IIPU MOMOLLIY YUUTES.

OueHka 1 craBUTCS, €CIIU YUEHUK

1) CraBurca 3a MOJHOE HE3HAHHE HM3YYEHHOTO MaTepuaia, OTCYTCTBUE JIIEMEHTapHBIX
YMEHHMI U HaBBIKOB, a TaK)Ke B ClIydae HEsSBKM Ha aTTeCTAllMOHHOE Meporpusitue 0e3
YBOKUTEIHHOW MPHUYMHBI TUOO MPUMEHEHHE IIMApPrajoK, HE pa3pelleHHBbIX TEXHUYECKUX
CpPEZACTB U YCTPOWCTB, HHBIX CIIOCOOOB HEUYECTHOTO BBHITIOJIHEHHUS PAOOTHI.

2) CraBuTcs 3a HEOOOCHOBAHHBIN OTKA3 OTBEYATh.

Kputepuu onieHUBaHus MUCbMEHHBIX PA0OT (KOHTPOJILHBIX, CAMOCTOSTEIbLHBIX)
Ormerka S:

1) Beimoaun padoty 6e3 omrboKk U He104ETOB;

2) Jomyctun He 0ojiee OJTHOTO HEI0ueTa.

3) B paboTax ¢ u30BITOYHOM TIIOTHOCTHIO 33/IaHUH AOMYCKAEeTCS BBICTABIEHUE OTMETKU «5»
B COOTBETCTBUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

O1metka 4:

1) Beinmonami paboTy MOJIHOCTBIO, HO JOIYCTHJI B HEW He Oosiee 0/1HOM Herpy0Ooil ommoku
(32 HCKITFOUEHUEM PEIICHUS KOJIMYECTBEHHBIX (DHU3MYECKHX 3a/1a4) U OJJHOTO HeJ0YeTa WIIN
He 0oJiee IBYX HEJI0UETOB.

2) B paboTax ¢ n30bITOYHON TIIOTHOCTBIO 33/IaHUN JOMYCKAETCs BBICTABJICHHE OTMETKH «4»
B COOTBETCTBHUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

OT1meTka «3»:

1) IlpaBunbHO BBHIMOJIHUI HE MEHEE MOJOBUHBI PabOTHI WM JOMYCTHI: HE Oolee JBYX
rpyObIX OINOOK;

WU He 0oJiee 0THOM TPpyOoi M OJTHOM HerpyOo# OMMOKHK M OJTHOTO HE04YeTa; Uik He OoJiee
IBYX-TPEX HETPYObIX OIIHOOK;

VJTH BBITIOJTHWIT PEIIeHUE KOJUYECTBEHHOM (DH3MYeCKOl 3a71adu 1Mo JIeHCTBUSIM Oe3 BBIBOJA
paboueii GopMyIpl P HATHYUHU TPABUILHOTO OTBETA

WM OJHOW HEerpyOoii OMMUOKH U TPeX HEI0UETOB;

WJIH TIPU OTCYTCTBUU OIIMOOK, HO MPU HATMYUH YETHIPEX-TISITH HEJIOUETOB.



2) B paboTax ¢ H30BITOYHON MIIOTHOCTHIO 33JIaHUN TOTTYCKAETCSl BHICTABIICHUE OTMETKH «3»
B COOTBETCTBHUU C 3apaHee OTOBOPECHHBIM HOPMATHBOM.

OtmeTka 2:

1) HomycTun yuciao omMOOK W HEAOUYETOB MPEBOCXOJSIIEEe HOPMY, MPU KOTOPOM MOXKET
OBITh BBICTABIICHA OTMETKA «3%;

2) IlpaBuUaBHO BBIMOJHUI MEHEE YacTU PaOOThI, TOCTATOYHOW JUISI BHICTABICHUS OTMETKH
«3».

OtmeTka 1 cTaBUTCSA, €CIIU YYEHUK:

1) He npuctymnan K BBIIOTHEHUIO pabOTHI;

2) Vnu npaBuibHO BBIMOIHMI He Oosee 15 % Bcex 3agaHuil.

3) He sBuiics Ha aTTecTalluOHHOE MEpONpUsITHE 03 YBaKUTEIHHONU IPUYUHBI

4) [lpuMeHuUN MINAaprajkv, HEe pa3pelleHHbIe TEXHUYECKUE CPEICTBA U yCTPOMCTBA, UHbBIC
CIIOCOOBI HEUECTHOTO BHITIOIHEHUSI pa0OTEHI.

[Ipumeuanue. YuuTelnb HUMEET MPABO MOCTABUTH YUYEHUKY OILIEHKY BBIIIE TOW, KOTOpas
MPEeIyCMOTPEHA HOPMaMH, €CITM YYCHUKOM OPUTHHAIBHO BBITOJIHEHA paboTa.

Kpurepun oueHuBaHusi JJa0OpaTOpHbIX padoT

Ounenka «5» cTaBUTCS, €CJIM YUYCHUK:

[IpaBUIBHO OIpEEINIT LEJIb OIbITAa U BHIIOIHUI pabOTy B IOJIHOM 00BEME € COOJII0JCHUEM
HEO0XOAMMOM MOCTIEIOBATEIBPHOCTH MTPOBEACHHUS OIBITOB M M3MepeHuid. CaMOCTOSTENFHO U
paloHaIbHO BbIOpaAJ U MOArOTOBHWII AJIs ONbITAa HEOOX0AUMOE 000PYZAOBAHUE, BCE OIBITHI
MIPOBEJ B YCIOBHSIX M PEXKHMax, 00€CIECUNBAIONINX MOJTYYEHUE PE3yJIbTaTOB U BHIBOIOB C
HauOoNpIIe TOYHOCTHIO. HaydyHo TpamMOTHO, JIOTUYHO oOmNHMcan HAOMIOACHUS U
copMHpOBa BBIBOJBI U3 OIBITa. B IpEICTaBICHHOM OTYETE€ NPABWIBHO M aKKypaTHO
BBINOJIHWI BCE 3alUCH, TaOJMIbI, PUCYHKH, YEPTEXH, rpadUKH, BBIYUCICHUS M CHAEIaI
BbIBOJBI. [IpaBuibHO BBIMOMHMI aHanu3 norpemHocted (9-11 kmaccer). [lposBiser
OpraHU3alOHHO-TPYI0OBbIE YMEHUS (MOAEP>KUBAET YUCTOTY paboyuero Mecta M MopsIoK
Ha CTOJIe, YKOHOMHO HCHOJb3YET PaCXOJHbIE MaTepHalibl). DKCIEPUMEHT OCYLIECTBISET 110
IUIaHYy C YYE€TOM TEXHUKM O€30MacHOCTM W NpaBWi pabOThl C MaTepuajamMu H
000pyIOBaHUEM.

OneHka «4» cTaBUTCS, €CJIM YYEHHUK BBIMOIHIII TPeOOBAHUS K OLIEHKE «5», HO:

OneIT MPOBOAWII B YCIIOBUSIX, HE OOECIEUMBAIOLIUX JOCTATOYHON TOYHOCTH H3MEPEHHH.
beuto nmomymeHo aBa — Tpu Hepodera WM Oosiee ogHOW TrpyOoil OMIMOKM M OJHOTO
HEeZ04YeTa. DKCIEPUMEHT MPOBEACH HE NIOJHOCTHIO UIIU B

ONMCaHUM HAOMIOJEHUH U3 ONbITA YYEHUK JIOMYCTUI HETOYHOCTH, BBIBOJBI ClieNal
HEIOJIHBIE.

Ounenka «3» cTaBUTCS, €CJIU YYEeHUK:

[IpaBmwiibHO oOmpenenusl ILeflb OMbITa; padoTy BBHINONHSIET NPABHJIBHO HE MEHEEe 4YeM
HaIoOJIOBUHY, OJIHAKO OOBEM BBIMIOJHEHHOW 4YacTH TaKOB, YTO IO3BOJISIET MOIYYHUTH
MpPaBWIbHBIE PE3YNbTAaThl M BBIBOABI IO OCHOBHBIM, MPUHIUMHUAIBHO BaXXKHBIM 3aJadyaM
pabotbl. IlonGop oOopynoBaHusi, 0OOBEKTOB, MAaTEpPHAJOB, a TaKXke pabOTHl MO Hayaly
OIIbITa MPOBEJI C MOMOILBIO YUUTENS; WIK B XOJ€E MPOBEACHUS ONbITA U U3MEPEHUN OIbITA
ObUIM JIOMYIIEHBl OIIMOKH B ONMCAaHUU HAOMIONEHHH, (GOPMYIHPOBAaHUHU BHIBOJOB. OMBIT
IIPOBOAWIICS B HEPALMOHAIBHBIX YCJIOBHSAX, YTO IPHUBEJIO K MOIYYEHHIO PE3YJIBTATOB C



OOJIBIIIEH TMOTPEIIHOCTHI0O WM B OTYETE OBLIM OMYIIECHBI B OOIIECH CIOKHOCTH HE Ooiee

IBYX OLIMOOK (B 3alMCAX €IMHUL, U3MEPEHMSX, B BBIYHUCICHUAX, rpadukax, Tabnuuax,

cXeMax, aHaJlIu3e IOrpelHOCTe M T.1.) HE NPUHLMIUAIBHOIO sl JaHHOW paboThI

XapakTepa, HO IOBJIMABIIMX HA pE3yJIbTaT BBIOJIHEHUS; HE BBIIOJHEH COBCEM I

BBINOJIHEH HEBEpHO aHanu3 morpemHocteit (9-11 kiacesr). [omyckaer rpyOyro ommOKy B

X0JIe JKCIepuMeHTa (B 0OBsACHeHMH, B o(opmieHHH paboThl, B COOIIOACHUU IPAaBHI

TEXHUKH O€30MacHOCTH Tpu paboTe C wmarepuaiaMu U 00OpYyIOBaHHEM), KOTOpas

UCIPABIISIETCS 110 TPEOOBAHUIO YUUTEIS.

OuneHka «2» CTaBUTCS, €CJIN YYEHUK:

He ompenennn caMOCTOSTENBHO LENb ONbITA: BBINIOJHMI pabOTy HE IOJHOCTBIO, HE

MOJrOTOBUJ HY)KHOE 000pYZOBaHUE M O0BEM BBINOJIHEHHOW 4YacTU pabOThl HE MO3BOJIAET

clenarb TPaBWIBHBIX BBIBOAOB. ONBITBI, W3MEPEHHS, BBIYHUCICHUS, HAOIIOICHUS

IIPOU3BOIMIIMCH HEITPaBUIBHO. B xome paboTel m B oT4yere OOHAPYKWIHCH B

COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE B TPEOOBAHUAX K OLeHKE «3». Jlomyckaer 1Be

(u Gonee) rpyObIe OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00BsICHEHHH, B 0(pOPMIICHUN PaOOTHI, B
COOJIIOJICHMM MIPaBUJ TEXHUKM O€30IaCHOCTH IMpH paboTe C BelecTBaMU U

000pyZI0BaHUEM, KOTOPbIE HE MOXKET UCIIPABUTh JJa)ke M0 TPEOOBAHUIO YUUTEIIS.

Onenka «1» cTaBUTCA B TE€X Clydasx, KOI/la yJalluiicsi COBCEM HE BBINOJIHUI paboTy WM

He coOroan TpeboBaHui Ge3omacHOCTH Tpyaa. B Tex ciydasx, korja ydamuiicst nokasain

OpPUTMHAILHBIA M HanboJiee palMOHAIBHBIN MMOAX0/] K BBIIIOJIHEHUIO pabOTHl U B IpoIiecce

paboThl, HO He M30eXall TeX WM MHBIX HEIOCTATKOB, OIEHKA 32 BBINOJHEHHE pabOTHI 1O

YCMOTPEHHUIO YYHTENIS MOKET OBITh TOBBIIIEHA IO CPABHEHUIO C YKa3aHHBIMU BBIIIC

HOpMaMH.

Kpurepun oniennBanus pabot B hopMe TECTOB

IIpu TectupoBanuu Bce BepHble 0TBETHI OepyTcs 3a 100%, Torgja oTMeTKa BBICTABISETCS B

COOTBETCTBHH C TaOnuLei:

ITponieHt BeImosnHeHUs 3agaHus OTMeTka oTauuHO - 81% u 6onee OTMeTka xoporo - 60-

80%

OTMeTKa yJIOBIETBOPHUTENBHO - 45-59% OTMmeTka HeynoBIeTBOpUTeNbHO - 0-44%

IMepeuenb oIMOOK

I'pyoObie ommoku

1) He3HaHUe omnpeeNeHUs] OCHOBHBIX MOHSATUH, 3aKOHOB, ITPaBUJI, OCHOBHBIX

MIOJIOKEHUH TEOpUH, He3HaHUE (HOpPMYII, OOLIETIPUHATHIX CHMBOJIOB 0003HAYEHUH BEIHYUH,

€IMHUI] UX U3MEPEHHUS;

2) He3HaHME HAaMMEHOBAHUM €TMHUIl U3MEPEHUs; HEYMEHUE BBIACIUTh B OTBETE IJ1aBHOE;

3)HeyMeHHe NPUMEHATh 3HaHUS [ pellieH s 3a/1a4 U OObSICHEHUS SIBJICHUM;

4) peuienue pU3NYECKUX 3a/1ad 10 ACUCTBUAM, O€3 BbIBOJa padboueil popmyisl;

5) HeyMeHHe J1e1aTh BBIBOBI M 0000IIEHHUS;

6) HEyMeHUe YUTaTh U CTPOUTH IpaUKH U MPUHIUITHATIBHBIE CXEMBI;

7) HEyMeHHe TOJIrOTOBUTh YCTAaHOBKY WJIM JaOOpaTopHOE 000pYyI0BaHKE, IPOBECTU OIIBIT,

HaOII0CHNs, HEOOXOAMMBIE pacueThl WJIM HCIOJIb30BaTh MOJYYEHHBIE JaHHbBIC IS

BBIBOJIOB;

8) HeyMeHUe I0JIb30BaThCsl IEPBOMCTOYHUKAMH, YUEOHUKOM H CIIPABOYHUKAMU;

9) HapyIIeHHnEe TEXHUKH 0€3011acHOCTH;



10) HEOpeKHOE OTHOIIIEHUE K 000PYI0BaHUIO, MPUOOpaM, MaTepHaIaM.

HerpyOblie omuoku

1) HetouHOCTH (OPMYIUPOBOK, ONpEAETICHUI, MOHATHH, 3aKOHOB, TEOpPUH, BBI3BAaHHAs
HETOJHOTON OXBaTa OCHOBHBIX IPU3HAKOB OMPEACISIEMOro MOHATHUS WM 3aMEHOH OJIHOTO-
IBYX M3 3THX MPU3HAKOB BTOPOCTETICHHBIMHU;

2) ommOKM TpH CHATHM TIOKa3aHUH C W3MEPHUTENbHBIX NPHOOPOB, HE CBS3aHHBIE C
OTIpeNICICHUEM LEHBbl JEJCHHUS UIKaIbl (Hampumep, 3aBHUCAIIME OT PaCIOI0KECHUS
MU3MEpUTENBbHBIX TPUOOPOB, ONITUYECKUE U . );

3) omuOKH, BBI3BAaHHBIE HECOOJIIOJICHHEM YCIIOBUN IPOBENEHUS OIbITa, HAOIIOJICHMUS,
yCIIOBHH pabOTHI IpuOOpa, 000pyAOBaHUS;
4) omOKM B YCJIOBHBIX 0003HAUEHUSX HA MPUHLHUIUAIBHBIX CXeMaX, HETOUHOCTh Ipaduka
(HammpuMep, U3MEHEHHE YTJIa HAKJIOHA) U Jp.;

5) HepauMOHAJBHBI METOJA pEUICHUs 33Ja4d WIM HEJOCTAaTOYHO MPOAYMAHHBIM IUIaH
YCTHOTO OTBeTa (HApylIEHWE JIOTUKH, MOJMEHA OTIENbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH );

6) HEepalMOHAIIbHBIE METO/IbI padOThI CO CIIPABOYHOM U JIPYTOH JINTEPATyPOK;

7) apudMeTHUECKIE OMTUOKH
Henouern!

1) HepanmonanbHble 3alIUCH TIPH BBIUMCICHUSX, HEpAIlMOHATIbHbIC MPUEMbl BBIUYUCICHUN,
peoOpa3oBaHUil U PEIICHHS 3a/1a4.
2) Apudmernyeckre OMMOKA B BBIYMCICHUSX, €CJIM 3TH OIMMOKH Ipy0O HE HCKaXKaroT
peaJIbHOCTh MOJIYYEHHOI'O pe3yJiIbTaTa.

3) OtaenbHBIC TOTPEIIHOCTH B (POPMYIIHPOBKE BOIPOCA MIIM OTBETA.
4) HeOpexHOE BBITIOJIHEHHE 3aITUCEH, YePTEXKEH, CXeM, rpauKoB.

5) Opdorpaduyeckue u MyHKTyallMOHHBIE OLITUOKH.

YroObl mpolecc BBEIEHUS HOBBIX 00pa30BaTENbHBIX CTAHIAPTOB MPOTEKAT MAaKCUMAJIBHO
yCIIEIIHO U 0e300JIe3HEHHO, TeNaror JODKEH HENMpepbhlBHO padoTaTh HaJl MOBBIILICHHEM
CBOEro MpoecCHOHaIbHOTO ypoBHA. OH JIOMKEH HENPEepPhIBHO YUYUTHCS: YUYUThCSA I0-
HOBOMY TOTOBUTBCSI K YPOKY, YUUTHCS O-HOBOMY IPOBOAHTH YPOK, YYUTHCS MO-HOBOMY
OLIEHUBATh JOCTID)KEHHUS OOYYaIOUINXCS, YYUTHCS IO-HOBOMY B3aMMOEHCTBOBATH C MX
POIUTEISIMH.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYuebuuk «®Pusuka. 7 knacey. [lepoimkun A.B. YueOHUK 17151 00111€00pa3oBaTeIbHBIX
yupexaenuil. 2-e uzganue - M.: Ilpoda, 2016

VYuebuuk «Pusuka. 8 kimacey. [leppimkun A.B. YueOuuk 11t 001ieoopa3zoBaTenbHbIX
yapexaeHui. 2-e uznanue - M.: JIpoda, 2016

Vueonuk «dusuka. 9 knacey. [lepeimkun A.B. YueOHuk 115 o01ieoOpazoBaTeabHbIX
yapexaeHui. 2-e uznanue - M.: JIpoda, 2016

Co6opnuk 3amay o pusuke 7-9xi. A.B. Ilepwimkun; coct. I'.I". JIonmosa. - M.:
UznarenscTBo «OK3aMen», 2016 r.

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1.

[IpumepHas mporpamMmma OCHOBHOTO 00111ero oopazoBanus 1o ¢pusuke. COOpHUK
HOPMAaTUBHBIX JoKyMeHTOB. @usuka / coct. D.J1./Inenpos, A.I'.ApkanbeB. — 2-¢ u3.
crepeorurt. — M.: JIpoda, 2018

Meroandeckoe nocoodue. duzuka. 7-9 k1. — H.B. ®unonoruy. — M. [Ipoda, 2019 1.
HomnonaurensHast: 11. Juarnocruueckue padotsl. B. B. Illaxmatos, O. P. llleddep
«Duzuka - 8», poda, 2018.

12. Utorosas arrecrauus. Tunossie TecToBbie 3aaanus. O. U. ['pomuiesa, uz.
«9Qx3amen», Mocksa 2018 13. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHbBIE
pabotsl. ®uzuka-8. Kupuk JI.A. -5- e uza., nepepad.-M.: UJIEKCA, 2020 14. CoopHuK
3ama4 o gusuke 7-9xi. A.B. Ilepsimkun; coct. I'.I'. JIonmona. - M.: M3garenbcTBo
«OK3ameny, 2021 r.

15. COopHuk 3amay no ¢usuke 7-9 kiaaccel: mocodue Ajs ydammxcs oomeoopazoBaT
yupexnenunii/ B.W. Jlykamuk, E.W.MBanoBa.- 24-¢ u3a.-M.: [Ipocemienune, 2021

16. dunaktuueckue marepuainsl. Pusnka. 8 kimacc Mapon A.E., Mapon E.A.- M.:
Hpoda, 2017 17. KommnekT udpoBbix 00pa3oBaTenbHbIX pecypcos (nanee [IOP),
nomenienHsiid B Enunyro xomekmmio L{OP (http://school-collection.edu.ru/).

18. Tectsl k yueoHuky A.B. [leporukuna, 8 knacc/ H.K. Xannanos, T.A. XaHHaHaHOBa.
— M. dpoda, 2018 r. 19. duzuka. 8 kinacc. COopHUK BOnpocoB U 3a1au. K yueOHUKyY

A B. Ileprsiukuna. Beprukans. ®I'OC, 2019 r. Mapon A.E., Mapon E.A., ITo3olickuii
C.B. 20. lnarnoctuyeckue pabotel k yueOHuky A.B. Ilepbimknna, 7 kiacce/ B.B.
[[Taxmarosa, O.P. Hledep. — M.[dpoda, 2020 T.
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29.
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32.

Komnexrust IIOP http://school-collection.edu.ru

Konnekuust «EcrecTBeHHOHAYYHBIE SKCTIEPUMEHTBI»: Gu3nka http://experiment.edu.ru
Mup dusuku: pusmyeckuit sxkcriepument http://demo.home.nov.ru

Cepsep xadenpsl obmeit pusuku usdpaka MI'Y: ¢puzndecknii pakTUKyM U
nemoHctpanuu http://genphys.phys.msu.ru

Ypoku no monekyspHoi ¢usuke http://marklv.narod.ru/mkt

dusnka B anumanusx. http://physics.nad.ru

Wutepuer ypoku. http://www.interneturok.ru/distancionno

dusmka B OTKpHITOM Kojutemke http://www.physics.ru

I'azera «Pusuka» U3narenasckoro goma «IlepBoe centssops» http://fiz.1september.ru

. Komneknust «EctecTBeHHO-HAYYHBIC SKCIIEpUMEHTB: (u3uka http://experiment.edu.ru
. BuptyanbHblit MeToIn4eckuii KaOMHET yauTels GU3UKH U aCTPOHOMUHU

http://www.gomulina.orc.ru 43. 3amaun o GU3KKe C peIICHUSIMH
http://fizzzika.narod.ru

3aHuMarelnpHas pU3KKa B BOIPOCAX M OTBETAaX: CANT 3aciykeHHoro yuurens PO B.
Enbkuna http://elkin52.narod.ru
3aouHas pu3MKO-TeXHUYeCcKast mkoira mpu MO THU http://www.school.mipt.ru
Kaouner ¢usuku Cankr-IleTepOyprekoii akajeMiuy HOCTAMILIOMHOTO MEearorn4ecKoro
obpazosanwus http://www.edu.delfa.net

KBanT: Hay4yHO-nIONYIISIpHBI hru3nKoMaTeMaTHYecKui sxypHai http://kvant.mccme.ru
WNHdopMannoHHbIE TEXHOJIOTHH B MpenoaaBanun ¢pusuku: cailt . S. dunmmnmosoit
http://ifilip.narod.ru
Kraccuas ¢usuka: caiit yunrtens pusuku E. A. banaunoii http://class-fizika.narod.ru
Kpatkwuii cripaBouHuK 1o ¢usuke http://www. physics.vir.ru

Mup dusuku: pusuueckuii sxcrnepument http://demo.home.nov.ru
OG6pasoBarenbHblii cepBep «Ontukay http://optics.ifmo.ru
OObyuaromue TpEXypoBHEBBIE TECTHI IO (pusmke: cailt B. . Perenpmana http://www.
physics-regelman.com 55. Ounaiin-nipeoOpa3oBaTeib eIUHHI] H3MEPEHUS
http://www.decoder.ru

Teopust oTHOCUTEeNBHOCTH: MHTEpHET-yueOHUK 10 pusuke http://www.relativity.ru
TepMonnHaMuKa: 3J€KTPOHHBIN yueOHUK 10 (u3uke ais 7-ro u 8-ro kiaccos http://
fn.bmstu.ru/phys/bib/I-NET/
Vpoxku mo Monekyisproit ¢pusuke http://marklv.narod.ru/mkt/
dusnka B anumarsix http://physics.nad.ru

dusuka B UnTepuere: xypHan «/laiimkect» http://fim.samara.ws
dusuka Bokpyr Hac http://physics03.narod.ru

dusuka ayst yaureneit: caiit B. H. Eroposoit http://fisika.home.nov.ru
dusuKa.py: CaiT A yJIanmxcs u npernoaasatencii pusuku http://www.fizika.ru
dusmKka cTyeHTaM U mKoasHuKam: cait A. H. Bapruna http://www.physica.ru
OnekTponnHaMuKa: yueHue c yBineueHueM http://physics.5ballov.ru
DIeMEHTHI: TIOMYISPHBIHA callT 0 hyHIamMeHTanbHO# Hayke http://www.elementy.ru
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