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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o gu3rke Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUsl COCTaBICHA
Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOI 0Opa3zoBaTenbHOM mporpammsl, npeacraBieHHbIXx B PI'OC 000, a Takxe
yaétoM deaepanbHoil pabouell mporpaMMbl BociuTanus U KoHIENnuy mpernogaBaHus
ydeOHoro npeamera « Pu3nka.

Conepxanue rmporpamMMbl 1o (U3UKE HampaBleHO Ha (QOpMUpPOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYyYarOUIUXCsl U OpraHU3alfi0 U3y4eHUs (U3UKU
Ha JIeATEIbHOCTHOM OCHOBe. B mporpamme mo (u3HKe YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mpeamera B peanuzanuu TpedboBanuiik PI'OC OOO k mIaHUPYyEMBIM
JUYHOCTHBIM U METaNpeIMETHBIM pe3yJbTaTaM OOydueHUs, a TakkKe MEXIPEIMETHbIE
CBS3M €CTECTBEHHOHAyYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
00pa3oBaHUs.

[Iporpamma 1o (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana mno
rogaMm oOydeHus (IO Kjaccam), MpeajiaraeT MPUMEPHYI MOCIEA0BaTEIbHOCTh
U3Y4YEHUS] TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOIO COACPKAHUSA U y4€Te
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIXCS.

[Tporpamma no ¢u3uke papadboTaHa C 1IeJIbI0 OKa3aHUSI METOJUYECKON TOMOIIU
YUUTENIO B CO3/IaHUU paboyelt mporpaMMbl 10 yueOHOMY TIPEAMETY.

®u3nka SABISETCS CUCTEMOOOPA3yIOIIUM JJisi €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMHEW W ¢u3nueckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYI0 KAapTUHY MHpa, MNPeNOCTaBiisieT HauOoliee SICHbIE
o0pa3upl NPUMEHEHHS] HAay4HOrO METOAAa MO3HaHUA, TO €CTh CIoco0a MOJyYEHHUS
JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 raaBHBIX 3a7a4 (U3UYECKOro 0Opa30BaHMUs B CTPYKType OOIIEro
o0Opa3oBaHMs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU IPAMOTHOCTH U UHTepeca
K HayKe Yy 0Oy4aromuxcsi.

N3yuenue ¢pusnku Ha 0a30BOM ypOBHE MPEANOJIAraeT OBIaJCHUE CIECIYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YyIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

U HAay4YHO 00BACHATH SABJICHHS,
U OLICHUBATh U IIOHUMATb O0COOEHHOCTH HAaYYHOI'O UCCJICIOBAHWAA,
° HHTCPIPCTUPOBATH JaHHBIC u HCIIOJIB30BaTh HAay4YHBIC

JI0Ka3aTesIbCTBA JIsl MOJTy4YEHHUS BBIBOJIOB.
[Menn wu3yuenuss UMK Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHOro mnpeamera «®Dusnka» B
oOpa3zoBaTenbHbIX opranmzanusx Poccuiickoit ®Pexepanun, pean3yroluX OCHOBHBIE
o0ureo0pa3oBaTeabHble TPOTPaMMbI, YTBEPKIEHHONW pelIeHUEM



Konnernn Munucrepcrsa npocseienust Poccuiickoit ®denepanuu (mpoToOKoA OT
3 nexabps 2019 r. Ne [1K4BH).

Henn nzyyenusi Gu3suKu:

e MpUOOpETEHHE HHTEpeca M CTPEMIICHHS OOYyYalolUXCSd K HAYYHOMY H3YUYEHHUIO
IPUPOBI, PA3BUTHE UX MHTEUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEIACTABICHUA O HAYYHOM METOJ¢ TMO3HaHUS H (QOPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

e (opMHpOBaHHE HAyYHOTO MHPOBO33PEHMSI KaK pe3yjibTaTa HU3Y4YCHHUS OCHOB
CTPOCHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHue nmpeAcCTaBiICHUN O ponu (UMKA IS Pa3BUTHUS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE IMPEACTABICHUA O BO3MOXHBIX cepax Oynyuieir mnpodeccrnoHaIbHOM
NEeSATEIbHOCTH, CBSI3AHHOU € (PU3MKOM, MOATOTOBKA K JalbHEHIIEMY OOYYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHHe ATHX LeJed IMporpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIIEIYIONINUX 3a1a4:

e MpUOOpETEHNE 3HAHWI O JTUCKPETHOM CTPOECHHUH BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IpPUOOpETEHUE YMEHUH OMNHCHIBaTh W OOBACHATH (PU3MUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHU;

e OCBOEHME METOJOB PELICHHS MPOCTEHIIMX PACYETHBIX 3aJad C HCIOJIb30BAHHEM
(bU3HYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

e pa3BUTHE YyMEHUN HaOMIOAaTh MPUPOJIHBIE SBICHUS M BBINOJHATH OIBITHI,
nabopaTtopHble pabOThl M 3KCHEPUMEHTAIbHBIE HCCIIEIOBAaHUS C HCIOJb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOThl ¢ MH(pOpMaUel (HU3NIECKOro COJEp KaHMs, BKIIIOYAs
UH(OPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3HKH, aHAIU3 M KPUTUUYECKOE
OIlCHUBaHWE WH(OPMAITUH;

e 3HAKOMCTBO cO c(epamu mnpodeccuoHATbHON IesSTeNbHOCTH, CBS3aHHBIMH C
¢u3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUSX
(bu3MUeCcKOi HayKH.

Ha wusyuenune ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHusi oTBoauTcst 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeAenw), B 8
Kiacce — 68 wacoB (2 yaca B Henmenmo), B 9 kinacce — 102 yaca (3 yaca B Heaelno).

[Ipenyaraemeiii B mporpamme 1o (uU3MKe MepedeHb JabopaTOpHBIX padoT H
OMBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTENb JIeJaeT BHIOOP MPOBEACHUS

1abopaTOpHbIX PAbOT M OMBITOB C YYETOM HHIUBUIYAIBbHBIX OCOOEHHOCTEH
oOyyJaroumxcsi, CHUCKa SKCIEPUMEHTAJbHBIX 3aJaHui, NpeajaraeMblx B paMKax
OCHOBHOTO rOCYAapCTBEHHOTO 3K3aMeHa o (pu3mke.
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COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIEr0 MUPA.

®usuka — Hayka o npupoxe. fAsmeHuss npuponsl. dusznueckue SBICHHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

Ouznveckue BenuuuHbl. V3mepenue ¢usznueckux BennuuH. Dusmueckue
npubopsl. [lorpemHocts u3MepeHuil. MexxayHapoaHasi cucTeMa €IMHHUII.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKH M3Y4alOT MPUPOIY.
EcTecTBEeHHOHAy4YHBIII METOJ MO3HAHMS: HAOJIOJEHHUE, IMOCTAHOBKA HAYy4YHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro siBieHus. Onucanue Gu3HNUEeCKUX SABICHUN ¢ TOMOILBIO MOJEIEH.

Hemoncmpauuu.

MexaHnueckue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIC, CBETOBBICSABIICHMUS.
®dusznyeckue NpudOpsl U MpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOIOBBIM U
uU(ppOBBIM TPUOOPOM.

Jlabopamopnwie padbomol u onvimol.

OnpeneneHre NEHbI JEIEHHS KAl HK3MEPUTEIBHOTO MPUOOpa.

N3mepenue paccTosHUM.

N3mepenue 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MAJIBIX TE.

N3mepenne Ttemmeparypel NMpH IMMOMOIIM JKMAKOCTHOTO TEPMOMETpa M JIaT4HKa
TEMIIEPATYPHI.

IIpoBenenne ucciaenoBaHus IO NMPOBEPKE TMIOTE3bI: JAJIBHOCTH IOJIETA IIApHKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM OOJIbllIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOEHUH BelllecTBAa.

Crpoenue BemiecTBa: aTrOMbl M MOJIEKYJIbI, WX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIIME TUCKPETHOE CTPOCHUE BEILECTBA.

JIBkenne dactul BemecTBa. CBfA3b CKOPOCTM JBHKEHHMS YacTUL[ C
Temrnepatypoil. bpoyHoBckoe nBmxeHue, aud@ysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, >KMIKOCTEW U TBEPIBIX
(KpUCTaIIMYecKnx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.
1. Habmonenue 6poyHOBCKOTO ABMXKECHUS.



2. Habmonenne nuddysumn.
3. HaGmonenue  siBieHUN,  OOBACHAIOMIUXCS  MNPUTSDKCHUEM — HIIU
OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsie padbomol u onvimot.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIIOIEHHIO TEMIOBOTO PACIIMPEHUS T'a30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBH:KeHHe H B3aUMOJAeHCTBHE TeJl.
MexaHnueckoe JBH)XEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKEHUE.
Ckopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM ABWKEHHH. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuMM. 3aKOH HMHEPLMHU. B3auMOIENCTBHE Tel Kak IPUYMHA
W3MEHEHUSI CKOPOCTH JBHWXEHUsS Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BellecTBa.
Cuna xak XxapakTepUCTHKA B3auMoOAEHCTBUA Tell. Cuia ynpyroctd W 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHUE TSITOTEHUS] U CUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocts. Crnoxxenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUs U TPEHUE MOKOsA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMuecKoro JIBHKEHUS TeTa.
2. N3mepeHune ckOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmtonenue siBneHUs MHEPIIMH.
4. HabGmroneHue U3MEHEHHS! CKOPOCTH P B3aUMOICUCTBUU TEJL.
5. CpaBHEHHME MACC IO B3aUMO/JICVCTBUIO TEJL.
6. CnoxxeHue cuJj, HalpaBJIEHHBIX MO OAHOMN MPSIMOil.
Jlabopamopnwie padbomol u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JBHKEHUS (IIapUKa B )KUAKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajiee).

2. Ompenenenne CpeaHEW CKOPOCTU CKOJBKEHHsI OpyCKa WM IIapuKa o
HAKJIOHHOM TTIOCKOCTH.
Onpenenenue IOTHOCTH TBEPIOTO TEA.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB.



Hasnenne. CriocoObl yMEHBIICHNS U YBEIHUEHUs aaBieHus. [laBnenue rasa.
3aBUCHMOCTh JaBJICHHUA raza oT o0néma, Temmeparypsl. [lepemaua maBieHus
TBEPABIMU TEJIaMHU, KHUAKOCTAMUA W ra3zamu. 3akoH [lackams. [TaHeBMatndeckue
MaIIfHBI. 3aBUCHUMOCTh JABJICHHS XHUAKOCTH OT TIyOWHBI. [HWIpocTraTHdecKuii
napajokc. Coobmatromuecs: cocybl. [ uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emin U atmocdepHoe napieHue. [IpUUMHBI CyIECTBOBaHHUS
Bo3nymrHONW 00o0noukn 3emi. OmbiT Toppuuermmm. M3mepenune aTtmochepHOTO
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JaBIICHHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGopk! 1715t M3MepeHust aTMOC(EPHOTO TaBICHHMS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomiaBanue.

Hemoncmpauuu.
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3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiieHUs )KUJIKOCTHIO U Ta30M.

Coobmiaromyecst COCyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenue neicTBrs aTMOC(EPHOTO AABICHHUS.

3aBUCHMOCTh BBITAIKHUBAIONIECH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TEJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUIIbI BECY BBITCCHEHHOM KUIKOCTH.
YcnoBue miaBaHus TEJ: IUIABAHWUE WJIA MOTPY>KEHHUE TEJI B 3aBUCHMOCTH
OT COOTHOIICHMS TNIOTHOCTEH Tejia U KUIKOCTH.

Jlabopamopnwie padbomoul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH BeEca Tejla B BOAE OT 00bEMa NOTrpyKEHHOH B
JKUJKOCTb YaCTH TeJla.

OnpenesieHue  BBITAJKUBAIOIIEW  CUJIbI, JEWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEN CUJIbI, IEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

OneITbl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAJKUBAIOLIEH CHIIBI,
JEUCTBYIONIEH Ha TENO B JKHUIKOCTH, OT O00BbEMa MOTPYXKEHHOW B
YKUJKOCTb YaCTH TEJIA U OT IJIIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa WJIM KOHCTPYMPOBAaHUE JIOAKM U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTh. DHEpPrusi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MexaHM3MBI: pbIYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. I[IpaBuiio
paBHOBecus pbryara. [I[puMeHeHne mpaBuiia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas M TNOTEHIMAIbHAs OJHEPIUA.
[IpeBpalieHre 0JTHOTO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomol u onvimol.

1. Omnpepnenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMXKEHHUU Teia

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yCinoBUM paBHOBECHS pblyara.

3. H3mepenue KIIJ[ HakIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KVIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OMNbITHI, MOATBEPKIAOIINE
OCHOBHBI€ I0JIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, JKHUAKOTO W Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE IIOJOXEHUM MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH.
CmaunBaHNe U KalWJUISIPHBIE sIBIICHUS. TemIoBOe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHUKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEPIHH:
TeIrIonepeaaya 151 COBEpLIEHUE paboTHI. Buner TeIUIoNepeaayu:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3JIyYEHHE.

KonuyectBo TemioTel. YenpHas TEMJIOEMKOCTH BellecTBA. Termioo0OMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OamaHca. [lmaBnenwe wu
OTBEpPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJIENbHAS TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koujeHcauus. Mcnapenue. Kumenuwe. YaenpHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpPHOTro
JTaBJICHHSI.

BrnaxHocTts Bo3yxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpuntuner pabotel TerioBeix nBurateneit KIIJ TemmoBoro aBuratesns.
TeruioBple IBUTATENIN U 3aLIATA OKPYKAOLIEH CPEBI.

3aKOH COXpAaHEHUS U IPEBPAIIEHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habmionenue 6poyHOBCKOTO ABMXKECHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBieHui cMauuBaHus U KaWJUIIPHBIX SIBIICHUN.
HabnrogeHue TemioBoro paciimpeHus Tell.

W3meHenue naBieHHs rasa npu M3MEHEHUU OOBbEMA M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMIeparTypsl.

Bunae! rennonepenaumn.

OxJaxieHue Mpy COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEIITHUMU CHIIAMH.

. CpaBHEHHE TEIUTOEMKOCTEHN pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HabGmroieHre nocTossHCTBA TEMITEpaTyPhI MPH TIJIaBJICHUH.
13.

Moenu TEeIUIOBBIX ABUTATEIEN.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.
OnBITHI 11O BHIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIM caxapa.
OneIThl MO HAOIIOJECHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHNs BO3Ayxa B OAJUIOHE IIIPHIIA.

OnbITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIAaBJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

HaOmronenne wW3MEHEHHs] BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
TEeIIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON U
ropsiuer BOJIBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOW  IIpHU
TeII000MEHE C HAarPEeThIM METAJUIMUYECKUM ITUIIUHIPOM.

OmnpeneneHue yiebHON TEIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca HCapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

OmnpeneneHue yaelbHON TEIIIOTHI IABJICHUS JIbJA.

Paznes 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTPUYECKHUX 3apsAlioB. B3aummojelcTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsDKEHHBIX TEJT OT BEJTMYUHBI 3aPsI0B U PACCTOSHUS MEXITY TEJIaMH ).

Onektpuueckoe nojse. Hanpsok€HHOCTh 3iekTpudeckoro mnoss. [IpuHunmn
CYIEPIIO3ULINU JIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApHBIM JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM M JUAIEKTPUKU. 3aKOH  COXPaHEHHUS
AIEKTPUUYECKOTO 3apsia.

OJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JISHCTBUS SIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckad nenb. Cuma Toka.  DIEKTPUYECKOE  HANPSKEHHUE.
ConpoTuBIIeHHE MPOBOJHHKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
I ydactka uenu. IlociaegoBaTenbHOE MW HapaJUIEIbHOE  COCIUHEHHE
MIPOBOJHUKOB.

Pabota M MOIIHOCTh 3JNEKTPUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DneKkTpuyecKre Uenu U MOTpeOUTEeNn dIEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTostHHBIE ~ MAarHWTHL.  B3auMoOnIEHCTBHE  MOCTOSHHBIX ~ MarHuTOB.
MaruauTHoe nosie. MarauTHOe 1noJie 3eMJIM M €ro 3Ha4€HHE JUIsl )KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarauTHoe MOJie  DJIEKTpUYECKOro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MAarHUTHOTO NOJISI HA TPOBOJIHUK C TOKOM.
DNEKTPOABUTATENb IOCTOSSHHOTO TOKA. VICmosib30BaHWE 3JIEKTPOJBHUraTeicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABneHne 3MeKTpoOMarHuTHOW UHAYKIUU. [TpaBuio Jlenna.
DIJIEKTPOreHEPaTOP. CnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3aUMOJECHCTBUE 3aPSKEHHBIX TEN.
Y CTpoRCTBO M AENUCTBHE HIIEKTPOCKONA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAHEHHMS JIEKTPUUYECKUX 3aps0B.
[IpOBOJHHUKH U JUDJICKTPUKH.
MopenupoBaHue CUIOBBIX JUHUAN 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIelicTBHS JIEKTPUIECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 2IeKTpUIeCcKOro HAIIPSKEHNS BOJIBTMETPOM.
. Peocrar n Marazus conpoTHBIIECHHM.
. BzaumoiericTBre NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHyue HEBO3MOKHOCTH PAa3EIEHUs ITOI0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT IpcTena.

MarnuTtHoe 1oJje Toka. JeKTPOMAarHuT.

JleficTBME MarHUTHOTO TOJISI HA IPOBOTHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

OmnbiThl Dapajes.

3aBUCMMOCTh HAIlPaBJICHUS WHAYKIHMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHSI.

DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomol u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOJNIONCHUIO BJEKTPU3ALMH TEJA HWHAYKUUMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanue JAEUCTBUSA JJIEKTPUYECKOTO IOJSI HA IPOBOJHHMKU U
JUDJIEKTPHKH.

COopka u npoBepka pabOThI IEKTPUUECKOM EMU MTOCTOSTHHOTO TOKA.
W3mepeHne n peryampoBaHne CHIIBI TOKA.

W3MmepeHne u peryimpoBaHue HaIPsSKEHHUS.

HccenenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO 4YEPE3 PE3UCTOP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHHSI HA PE3UCTOPE.

OneITsl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIWHBI, IUIOIIAAN IOINEPEYHOTO
CEUYEHUS U MAaTEpHAIIA.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUNM NPH  IOCIENOBATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna I CWIBI TOKa IPU MApaUIEIbHOM COEIHHEHHH
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUIECKOr0 TOKA, UIYILIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO Y€pe3 JaMIOYKY, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KII/] HarpeBarens.

HccnenoBaHre MArHUTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MAarHUTOB.
WN3yyeHue MarHMUTHOrO TOJISI  IOCTOSIHHBIX ~MAarHUTOB IPU  HX
O00BEIMHEHUH U pa3/IeJICHUN.

HccenenoBanue AeiCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. OnbITEL, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CWJIbl TOKa M HalpaBJICHUS TOKa B
KaTyLIKE.

18. MI3yueHue neicTBUS MarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U u3ydeHHe padOThI JIEKTPOABUTATEIIS.

20. U3mepenue KII/I anexTpoaBuraTeIbHON yCTAHOBKH.

21. OnbITEI IO  MCCJEIOBAHUIO SIBJIEHUSA DJIEKTPOMAarHUTHOW WHIYKLIMH:
UCCJIEIOBAHNE W3MEHECHMI 3HAYCHUs WM HAIPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexanu4eckue siBJIeHUS.

Mexannueckoe aBwkeHue. MarepuanbHass Touka. Cucrema orcyéra.
OTHOCHUTEIIBHOCTh MEXAHUYECKOTO0 JBHKEHHA. PaBHOMEpHOE MpPSMOIMHENHOE
nBrkeHue. HepaBHomepHOe npsMonIMHENHOEe IBHKeHUE. CpelHsss 1 MIHOBEHHAs
CKOPOCTB TeJa PU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOE MpsiMONMHEHHOe aBmxkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABIKEHUE N0 OKpyKHOCTU. Ilepron m dacrota oOpamieHus.
JIuneitHas u yrinoBasi CKOpocTd. LIeHTpoCcTpeMHUTEBHOE YCKOPEHUE.

ITepBeiit 3ak0oH HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMN CyTIEPIIO3UIIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUs IIOKOs, IPyTUE BUbI TPEHMUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHUE CBOOOIHOTO
najgeHus. JIBmwxenne ruiaHer BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HeBecoMmocTh 1 nieperpys3ku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIVIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3Menenne mmiynbsca. IMmyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PEakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cul TAXKECTH, YNPYrOCTH,
Tperust. CBsi3b dHepruu u padbotsl. [loTeHnnanbHas SHEPTUs Teina, MOJAHATOrO HaJ
ITIOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHas SJHEPrUs CxKATOU NpyKUHbl. KnuHeTnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOnropeHue MeXaHWYECKOro ABMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEI

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

CpaBHEHHE IyTEW U TPAEKTOPUH IBHKEHHSI OJHOTO U TOTO K€ Teja
OTHOCHUTEJBHO Pa3HbIX TEJl OTCUETA.

W3mepeHne CKOpoCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKCHUS.
HccenenoBanre Npu3HAKOB pABHOYCKOPEHHOTO IBUKEHHS.

Habiroienue 1BUKeHUs Teia Mo OKPY>KHOCTH.

HabmroieHue MexaHU4eCKUX SIBJICHUM, IPOUCXOIAIINX B CHCTEME OTCUETA
«Temexka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBWKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHs Tela OT MaccChl Tejla W JEHCTBYIOLIEH Ha HETOo
CHJIBI.

Habroienue paBeHCTBa CUII IPU B3aUMOJEHCTBUM TE.

M3meHenne Beca Teta Ipu YCKOPEHHOM JIBUKEHHUH.

[lepemaya uMIrynbca Ipu B3auMOAEHCTBUM TEIL.

[TpeoOpa3oBanus SHEPTUM MTPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHE UMITyJIbCA [TPU HEYIIPYTOM B3aHUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbca MpU a0COIMIOTHO YIPYTrOM B3aUMOJEHCTBUU.
HabGnronenne peakTHBHOTO JIBU>KEHHS.

CoxpaHeHHre MEXaHUYECKOM 3HEPTruu Npy CBOOOTHOM IaICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUH MPU ABUKEHUU TEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopnwie padbomol u onvimol.

1.

KoHcTpynpoBanue TpakTa JJjisi pa3roHa U JajJbHEUIIIEr0 PaBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKCHUS
[IapyKa Mo HAKJIOHHOW ITOCKOCTH.

OnpeneneHue yYCKOpEHHs] Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBMOKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBHKCHUH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHSI OT CHIIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenencaue ko3P puImeHTa TPSHUS CKOIbKEHHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBMKCHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompenenenne  pabOThl  CHIIBI  YNPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKOHAa COXPaHEHHUS SHEPTHH.

Pa3nen 9. Mexannueckue KoJieOaHus M BOJTHBI.

Koneb6arenbHoe nukenre. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUM: MTEPUO/I,
4yacToTa, aMIUIMTy1a. MaremMaTuueckuil U npyKUHHBIM MasTHUKH. [IpeBpaiienue
SHEPIUM MPU KOJIeOATEIHBHOM IBUKEHUU.

3aryxatomue — kosneOaHus.  BeiHyxaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHWueckux BOJH. [IpomonibHbie U
nornepeyHble  BOJHBI. J[MMHA BOJHBI M CKOPOCTh €€ pacrpoCTpaHEHUS.
MexaHnuecKkue BOJHbI B TBEPJIOM TEJE, CEICMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxkeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaOaronenue xojieOaHuil T MO JAEHCTBUEM CHIIBI TSDKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BoIHY X A€HHBIX KOJI€OaHU U pe30HaHca.

PacnpoctpaneHnne npoaoibHbIX U IONEPEUYHBIX BOJIH (Ha MOJIEIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopnwie padbomot u onvimol.

1. OmpenenieHWe YacTOThl M TMEpUoJa KoJieOaHMM MaTeMaTU4eCcKoro
MasiTHUKA.
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2. OmnpeneneHue 4acTOThl U MEPUOA KOJICOaHUH MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEepHOJia KOJEOAHUN MOJBEUICHHOIO K HUTH
rpy3a OT AJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOAHUI IPYKUHHOTO MasgTHHKA
OT MAacchl rpysa.
5. IIpoBepka HE3aBUCUMOCTHU MepHoOJia KoJeOaHUN Tpy3a, MOJBEUICHHOIO K
HUTH, OT Macchl rpysa.
6. OmbITbI, JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  IMepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOIHOIO MaICHUsI.
Paznen 10. DiiekTpOMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIe.  DJIEKTPOMAarHuTHele  BOdHBL.  CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJH. [llkama >3J€eKTpOMarHUTHBIX BOJH. lcmosb3oBaHME
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.



OnexkTpomarHuTHas npuponaa csera. CkopocTh cBera. BosmHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie padbomol u onvimot.

1. VByueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBbBIE SIBJICHUS.

JlyueBass ~ mogzens  cBera.  Mcrounukum — cBera.  [IpsamosmHenHoe
pacnpoctpanenue ceera. 3atMenust ConHua u JIyHel. Otpaxkenne cera. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

IIpenomnenue cBera. 3akoH mnpesnoMiieHHss cBerta. [losHOe BHyTpeHHEe
OTpaXeHHe cBeTa. VICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAaKCHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mywedt B smH3e. OnTuueckas cuctema Qoroarnrmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cucrtema. biam3opykocTe u
JAlIbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hblorona. CroskeHue
CIEKTPAJIbHBIX LBETOB. /ucnepcus cBera.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuuecKknii CBETOBO/I.

Xop Jiydeil B coOMparoIien TuH3e.

XoJ Jiy4er B pacCEerBArOIIECH JIUH3E.

[Tosryuenue n300pakeHUi C MOMOIIBIO JIUH3.

[TpuHun peiicTBus goToarmapaTa, MUKPOCKONA U TEJIECKOIA.
10. Mopens riasa.

11. Pa3noxenue 6eoro cBera B CIIEKT.
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12. [lony4yenue 6e0ro cBeTa NpU CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBaHue 3aBHCUMOCTH YIJIa OTPAKEHHUSI CBETOBOIO Jiyya OT yIJia
naJIeHus.

2. M3yueHue xapaKTepUCTUK U300paKeHUs IPEIMETA B IJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO JIyda OT yria
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. Ilomydenue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTUYECKOM CHIIBI COOHMparomieit
JIVH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbITHl IO BOCHPUSTHUIO 1BETA MPEIMETOB IMPU HUX HAOIIOJACHUHM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC IBJICHUA.

OmnbiTel Pe3epdopaa u mnanerapuas moxaens atoma. Mojenb aroma bopa.
Hcnyckanue u nornonieHre cseta atomom. KBanTel. JInHenyaTbie ClIEKTPBI.

PannoaktuBHOCTh. Anbda, Oera- U raMmma-usinydeHusi. CTpoeHrne aTOMHOIO
anpa. HykionHas Mozgens aromMHoro sapa. MWMsoromel. PaanoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peaknuu. 3aKOHBI COXPAHEHHs 3apsAA0BOTO M MAacCOBOTO YHMCEIL.
OHeprusi CBs3M aTOMHBIX saep. CBs3b MacChl W SHEpruM. Peakuwu cuUHTE3a U
nenenus saep. Mcrounnku s3eprun ConHLa v 3BE3 1.

SAnepHas »Hepreruka. J[eMCTBUS paJuOAKTUBHBIX H3JIyYCHUI Ha >KHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4YECHHMSI U MTOTJIOIICHHUS.

2. CnexTpsl pa3Iu4HbIX ra30B.

3. CnekTtp Boaopoaa.

4. HabmroneHnue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Perucrpanus nzimydeHus NPUPOIHBIX MUHEPAIOB U POAYKTOB.

Jlabopamopnwie padbomol u onvimol.

1. HalnroneHue CruIONIHBIX M IMHEWYATBhIX CIEKTPOB U3ITYUEHUSI.

2. UccnenoBanue TpeKoOB: U3MEPEHUE SHEPTHH YACTULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHnue paainoakTUBHOTO (QOHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOYJIb.

[ToBTOpUTENIBHO-00001IAIOMIKKA MOAYIb MPEAHA3HAUEH AJI CUCTEMATH3AUH
U 0000IIEHHS  TPEAMETHOTO  COJIEpXaHUSI W ONbITa  JIEATCIIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy 10 (Qu3uke Ui OO0ydaroluxcs,
BBIOpABIIMX ATOT YUEOHBIH MPEAMET.

[Ipy M3ydeHUn AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  MUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHass 'PaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIIEOBAaHUS



SBICHUN TPHUPOABI U TEXHUKHU, OBJAJEHUE YMEHHUSIMH OOBACHATH (PU3NYECKHUE
SBJICHUS, NPUMEHSA [OJIyYCHHBIE 3HAHUWsA, pellarh 3a4a4d, B TOM YUCIIE
Ka4ECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMNIIMATBEHO AEATEIBHOCTHBIA XapaKTep MAHHOIO pasjesa peain3yercs
32 CYET TOro, 4YTO OOy4YaroIIMecs BBINOJHSAIOT 3aJaHdsd, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAaHWW paclo3HaBaTb W HAYYHO OOBACHATH
(u3nYECcKue IBICHUS B OKPY’KAOIIEH MPUPOJE U MIOBCEIHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHbIE METO/Ibl HCCIIEOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
Yy ciie JU1s IPOBEPKHU TUIIOTES U ITOIYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAmMOOJEE BAXKHBIX JAOCTHKEHUUW COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO UCIOJIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILCHHS U COXPAHECHHS BCEX M3BECTHBIX BHJIOB
DHEPI'UHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAMPABIEHO

Ha JOCTHKCHHE JINYHOCTHBIX, METANPEMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX

pe3yJbTaTOB.

B pesynbraTe n3ydeHus Gu3MKU Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs

y oOyuaronierocst 6yayT copMupoBaHbl CIEAYIONINE JUYHOCTHBIE PE3yJbTaThl B

YaCTH:

e 1) naTpuoTHYECKOr0 BOCIIMTAHUSI:

e — MPOSIBJICHHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(u3HUeCcKOl HAyKU;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHHUSIM POCCUNCKHUX yUEHBIX-(PU3UKOB;

e 2) rpaKAaHCKOIr0 W TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

e — TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYXJIEHHHU OOLIECTBEHHO 3HAUYMMBIX
U OTUYECKMX MpoOJeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM
TOCTKEHUM (PU3UKH;

e — OCO3HaHWE BAKHOCTH MOPAJIHHO-dTHUECKUX TPHUHIIUIOB B NEATEIHLHOCTH
Y4EHOTO;

e 3)3CTETHYECKOTO BOCTIMTAHMSA:

e — BOCHPUATHE ICTETUYECKUX KAueCTB (PM3NUYECKON HAayKu: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOTO MO3HAHMS:

e — OCO3HAHHME IEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BaXKHEHIIEH COCTABIISIOLIEH
KYJIbTYPHI;



— pa3BUTHE HAy4HOH II0003HATENIBHOCTH, MHTEpeca K HCCIEI0BATEIbCKOM
JeSITeIbHOCTH;

5) ¢opvmupoBaHus  KYJbTYphl  3I0POBbSi H  IMOIHOHAIHLHOTO
0J1aronoJIyaus:

— OCO3HaHHWE LEHHOCTH Oe3omacHOro obOpa3za JKH3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BaKHOCTH NpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TPaHCHOPTE, HA JAOPOrax, C DJIEKTPUYECKHM M TEIUIOBBIM OOOPYAOBaHHEM B
JOMAIIIHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA pe(IICKCUHU, MPU3HAHUE CBOETO IpaBa Ha
OIMOKY U TAaKOTO e MpaBa y Jpyroro 4eloBeKa;

6) TPy10BOT0 BOCTIMTAHUSI:

— aKTUBHOE y4YacTHE B PEIICHWU NPAKTHMYECKUX 3adad (B paMKax CEMbH,
o0Opa30BaTeNbHON OpraHu3aluu, ropoa, Kpas) TEXHOJOTMYECKOH U

COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE€ U (PUINYECKUX
3HAHUM;

— UHTEPEC K MPAKTUIECKOMY U3YUYEHUIO MPOECcCuil, CBA3aHHBIX C (PUBHUKOM;

7) IKOJIOTMY€eCKOr0 BOCITUTAHMSA:

— OpHUEHTallMd Ha NpUMEHEHUE (PU3NYECKUX 3HAHUM IS pElIeHHs 3a7ad B
o0JlacTh OKpy’Kalolel cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB W OIICHKH HUX
BO3MOKHBIX MOCTEJCTBUM JIJIsI OKPYKAIOIIECH CPEJIbI;

— OCO3HaHHE TI00ATBFHOTO XapakTepa HKOJIOTHYECKUX MPOoOJIeM U MyTed ux
pelieHus;

8) amanTanMM K M3MEHSIOIIMMCSI YCJOBHSAM CONHUAIBHON W NMPHUPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aMMOJICUCTBUU TMPU BBINOJHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3NYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
TIPYTHX;

— TIOBBIINICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
NEATEIIbHOCTD;

— MOTpeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIEe (DOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

— IUITAHUPOBAHHME CBOETO PAa3BUTHUA B MPUOOPETEHUU HOBBIX (U3UYECKUX
3HAHUM;

— CTPEeMJICHHE aHAJTU3UPOBATH U BBISIBIIITH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUCCKUX 3HAHUI;

— OILICHKAa CBOMX JEHCTBUH C YYETOM BIMSHHUS Ha OKPYXAIOIIYIO Cpemdy,
BO3MOKHBIX IJ100aJbHBIX TTOCJIEICTBUM.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHUss TporpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1iero o6pa3oBaHus y o0y4daroiierocs: OyayT copMupoBaHbl MeTaNpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOITUE TT03HABATEILHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  yUeOHBIE  JIEHCTBHS,  PETYJSITUBHBIC
YHHUBEpCaJbHbIC yUeOHBIC TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBLIC yqeﬁnble I[eﬁCTBHH

ba3oBble JJoruueckue aeMcTBUS:

ABJIATH M  XapaKTepHU30BaTh  CYIIECTBCHHbBIC
MPU3HAKK OOBEKTOB (SIBICHUN);
yCTaHABJIMBATh CYNMIECTBCHHBIM MPHU3HAK KIIaCCH(PUKAIINKA, OCHOBAHUS JIJIS

000011IeHNS U CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTPUBAEMbIX (paKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3UUYECKUM SIBIICHUSM;
BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBS3U MPU U3YYCHUH (PU3UUECKHUX
SIBJICHUM U TIPOIIECCOB, JI€TIATh BBIBOABI C UCIIOJIB30BAHUEM JEYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMPATh CMOCOO pelieHus y4deOHoW (u3nyeckoin
3alauyu (CpaBHEHHE HECKOJIBKMX BApUAaHTOB PEIIEHUs, BHIOOp HamOoJiee
MOJIXOJISITIIETO ¢ yUYETOM CaMOCTOSITEIHPHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCKue JelCTBHSA.

WCITOJIB30BATh BOTIPOCKHI KaK UCCIICA0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
MIPOBOJAMTH IO CAMOCTOSITEILHO COCTABJIICHHOMY TUTAHY OTIBIT, HECIOKHBIN
(bu3MYEeCKUl HKCIEPUMEHT, HEOOJbIIOe HccleoBaHUuE (U3UUYECKOrO
SIBJICHUS,

OIICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS UITH DKCIIEPUMEHTA,;

CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MIPOBEIEHHOTO HAOIFOACHUS, OTBITA, UCCIICIOBAHNS;

MPOTHO3WPOBATh  BO3MOXKHOE JaJIbHEHIIee pa3BUTHEC  (DUIUICCKUX
IIPOIICCCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora ¢ nngopmanueii:

NPUMEHSTh pa3jIMYHbIe METOJbI, HHCTPYMEHTBI U 3allPOChI TIPU TOUCKE U
orbope WHGOPMAIIMU WM JAaHHBIX C YY4E€TOM TNPEUIOKCHHON ydeOHOU
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAITHIO



pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOATENbHO  BBIOMpATh ONTUMAJbHYIO (OpMYy MpeACcTaBICHUS
uHQopMalUu W WUTIOCTPUPOBATH pelIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, IuarpaMMaMi, HTHOU TpaduKoi 1 UX KOMOUHAIUSIMHU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

B XOJIe OOCYXIEHHUS Y4eOHOro Marepuana, pe3ysbTaToB J1abopaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI U
BBICKa3bIBaTh HJCH, HAIICIICHHBIC HA PCIICHHE 3aJa4yd M IOJACp)KaHUe
0J1aroKeIaTeILHOCTH OOIICHMS,

COMOCTAaBISAITh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX YYACTHUKOB
Jyanora, o0OHapyKUBaTh Pa3auiHue U CXOJICTBO MO3ULIUI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
yOJMYHO MPEICTABIATh PE3YJIbTaThl BHIITOJHEHHOTO (PU3HMUYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh M MCHOJIb30BaTh  MPEUMYLIECTBA  KOMaHJIHOM U
WHIUBUIYAIbHOM pal0OThl MpHU PEIIEHHWH KOHKPETHOM (PU3nyeckon
poOJIeMBI;

IPUHUMATh LIEJIA COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATh JEUCTBUS
no €€ JOCTI)KEHHUIO: paclpelesiaTh pojHu, OO0CYXIaTh HPOLECCHl U
pe3yabTaThl COBMECTHOM pabO0ThI, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUrash KAU€CTBEHHOIO Pe3yJsbTara 1o
CBOEMY HAIlPaBJICHUIO W KOOPJIMHHUPYS CBOM JEHUCTBUA C JPYTUMU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA

Camoopranuzamnus:

BBISIBJIATH MPOOJIEMBbl B KU3HEHHBIX U YUEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUISL pelieHusl PU3NYECKUX 3HAHUIA;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAX MPUHATHS  pEUICHUN
(MHIMBUAYaJIbHOE, MPUHSATUE PELIECHUs B TPYIIeE, NPUHATHE pelIeHUuN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM pellieHus: (pU3nUecKon 3a1auu Win
IUIaHa HMCCIICOBAHUSA C YYETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NpeIJlaraéMble BAPUAHTHI PELLICHMI;
Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTD 3@ PELLIEHUE.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBbIN HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYallMH U MPeAiaraTh IJaH €€ U3MEHEHHUS;
OOBSCHATh TPHUYUHBI  JOCTIKCHHSI  (HEHOCTWIKEHHUS) pe3ybTaToOB
NesATEIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;



e BHOCHUTHb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIOJIHEHUS
(U3NYECKOTO UCCIEJOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

e OILICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

e CTaBUTh ceOsl HA MECTO APYroro 4ejoBeKa B XOJI€ CIOpa WM JUCKYCCHU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTOro;

e TpHU3HABATh CBOE MPABO Ha OIMMOKY MPH pEHICHUH PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.

MNPEAMETHBIE PE3YJIBTATDBI
K xoHiy 00yueHus B 7 kJj1acce npeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e WCIIONH30BaTh MOHATHSA: (GU3MUECKUE W XUMUYCCKUE SBIICHUS, HAOIIOIeHNE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AUHUIIBI (PU3NYECKUX BEIIMYUH, aTOM, MOJIEKYyJa,
arperaTHbI€ COCTOSIHUS BellecTBa (TBEPAOE, KUIKOE, ra3000pa3HOe), MEXaHUYECKOEe
NBIOKEHHWE  (paBHOMEPHOE, HEpPAaBHOMEPHOE, MPSIMOJUHEHHOE), TpaeKTOpus,
paBHOJICUCTBYIOIAsA cuja, aeopmarusi (yrpyras, IJIaCTUYecKas), HEBECOMOCTb,
COOONIAIOIINECS COCYABL;

e paznuyath siBieHUS (Auddys3us, TEIIIOBOE IBUIKEHUE YACTHUI[ BEIIECTBA,
PaBHOMEPHOE JIBI)KEHUE, HEPABHOMEPHOE JIBIXKCHUE, MHEPIHUS, B3aUMOICUCTBHUE TEll,
paBHOBecHE TBEPIBIX TEJI C 3aKPEIUIEHHON OCBhIO BpAIllCHHUA, TMeperadya JdaBICHUS
TBEPABIMHA TEIIAMH, KUJIKOCTSAMH W Ta3amH, aTMOC(EpHOE JaBlieHWe, TJIaBaHUEe TEl,
MPEBPAIICHIS] MEXaHUYCCKON YHEPTHUHN) IO OMUCAHUIO MX XapaKTePHBIX CBOWCTB 1 Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHE;

e pacrmo3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3UUECKUX SBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4HCJIe (U3NYECKUE SBICHUS B TMPUPOJEC: MPUMEPHI JBUKCHHUS C
Pa3IUYHBIMA CKOPOCTSIMH B KHUBON M HEXHUBOUW MPHUPOE, ACHCTBUE CHIIBI TPEHUS B
NpPUpPOAC M TEXHUKE, BIMSHUE aTMOC(PEPHOTO JaBJICHUS Ha >XUBOHW OpTaHU3M,
MJIaBaHue pbi0, phUard B TeNEe YEJIOBEKA, NMPU ITOM IEPEBOJIUTH MPAKTUUYECKYIO
3aayy B y4e€OHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (HUIUIECKUX
SIBJICHUIM;

e ONHUCHIBATh W3YYCHHBIC CBOWCTBA TEN M (PU3MUYECKHE SIBICHUS, HCIIONB3YS
¢usnuecknue BENMMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEMsS, IYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela, CUJia TPCHHUS,
naBieHue (TBEPIOTO Tena, KUAKOCTH, Ta3a), BHITAIKUBAIONIAS CHUJIa, MEXaHMYECKas
paboTa, MOIIIHOCTb, TJIEUO CHUIIBI, MOMEHT CHJIbI, KOA()(DUIIMEHT MOJIe3HOTO NEHCTBUS
MEXaHU3MOB, KHHETUYECKass ¥ MOTEHIMAIbHASI YHEPTHUs), IPU ONMUCAHUU MPABUIIBLHO
TPakTOBaTh (U3UUYECKUH CMBICT MCMOJIb3YEMbIX BEIWYMH, HX OOO3HAYEHUS U
EAVHUIBI (PU3NYECKUX BEJIIMYWH, HAXOIUTh (OPMYIIbI, CBS3BIBAIONINE JAHHYIO
Gu3NYeCKyI0 BETUYMHY C JPYTMMH BEIMYWHAMH, CTPOUTH TpapUKA H3yUECHHBIX
3aBUCUMOCTEHN (PU3NUYECKUX BEJIMYMH;



XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHHUS W TIPOIECCHI,
UCIIOJIb3YsI TIpaBUjIa CIOKEHUs CWI (BIOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, NpHU OTOM JaBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHA U
3alMCBIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PU3UYECKHUE SIBJICHHUS, ITPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPAKTUKOOPUEHTUPOBAHHOIO XapPAKTEpA:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3amdadud B 1-2 JEWCTBUS, HCIOJB3yS 3aKOHBI H
dbopmyIibl, CBA3BIBAIONIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHau3a
YCIJIOBUS 33/1a4d 3alKMChIBATh KPATKOE YCJIOBUE, MOJCTABIATH (pU3NUYecKue
BENTUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JlaHHbIE, HEOOXOUMBIC JJIS PEIICHUS 3a7a4, OLICHUBATh PEATUCTUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU TOMOIIH
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCJICIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanojoxkenue  (TUMOTE3y),  pas3audyarh W HUHTEPIPETHPOBATH
MOJYYEHHBIA pe3yJIbTaT, HAXOJAUTh OHIMOKM B XOJ€ OIbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SIBICHUM WU
buznuecKux CBOWCTB TE: dbopMyIpoBaThH IPOBEPSIEMBIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYyI0BAHNUS,
3aMUCHIBATh X0/ OMbITA U (DOPMYJIHPOBAThH BHIBOJIHI;

BBITOJIHATE TPSIMBIE W3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MAacChl Tela,
o0b€Ma, CHUJIBI W TeMIepaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
JIPYyrol ¢ HCHOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCHUMOCTH TyTH
PaBHOMEPHO JBHXKYIIErOoCs Tela OT BPEMEHM JBWKECHUS TEJa, CHUJIIbI
TPEHUS CKOJIRKECHHS OT Beca Teja, KadecTBa 00paOOTKH TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN COIPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BHITAIKUBAIOMICH CHIBI OT 00BhEMA
IIOIPYKEHHON YacTH Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
TJIaBaHUs TEJl, YCIOBUH PaBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEIOBaHUA, CcOOUpaTh YCTAHOBKY H
BBINOJHATh WU3MEPEHUs, CIeays NPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJE
IOpEUIOKEHHBIX Ta0NMIl U IpadUKoOB, JENaTh BBIBOJABI MO pe3yJbTaTam
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BETUYUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTM W TBEPAOTO Tela, CHJIa TPEHUS CKOJIbKEHUS,
JaBJI€HWE  BO3/yXa, BBITAJKMUBAIOIIAs  CHUJIA, JIEWCTBYyIOIas  Ha
HNOTPYKEHHOE B KUAKOCTb TENO, KOIPPHUIMEHT MOJE3HOTO IEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIIeAyd MPEATOKEHHONM WHCTPYKIHMH: TPU
BBITIOJTHEHHH HW3MEpPEHUil CcOOMpaTh JKCIEPUMEHTATbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOLIMECS COCYIbl, OapomeTp,
phluar, NOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMMBI JECWCTBUA HU3YYEHHBIX MpUOOPOB WU
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha MX omnucaHus (B TOM 4HCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, IOPIIHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBIE (PU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPHl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3NUYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0POBbSI W COOIIOACHHS
HOPM DKOJIOTUYECKOTO TIOBEJICHHS B OKPY>KalOIIEeH Cpefie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HHpopmanuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH ¥ TYyTEM CpPaBHEHHUS PA3NUYHBIX HCTOYHHUKOB BBIIETAThH
uHPOPMAIINIO, KOTOpas SBJSIETCS TPOTHBOPEUYMBOW WIIM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4YHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcbl ceti HTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(OpMAIMKU (PU3UUECKOTO COACPKAHUS, B TOM



yuciae MyOJWYHO JeNaTh KpaTKWe COOOIICHHSI O Pe3yibTaTax MPOEKTOB
WIM Yy4eOHBIX UCCIEIOBAHUM, NPU HTOM TPAMOTHO HCIIOJIH30BAThH
U3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (U3HMKH, COIMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX IMPOEKTOB M HCCIEIOBAHUNA paclpenessiTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJla4yaMH,
CICAUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUM, aJeKBaTHO OILICHUBATH
COOCTBEHHBIH  BKJAaJ B  JEATEJIBHOCTh  T[PYMIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K konIy 00yueHus B 8 ki1acce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNa, HACHIIEHHBIA M HEHACHIIIEHHBIH Map, BJIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi]l, SJIEKTPUIECKOE T0JI€, TPOBOIHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
paznuyarh SBJICHUA (TEIJIOBOE paclIMpEHUE W CKaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHUE, CMAYMBAHUE, KANMWUISIPHBIC SIBJICHUSA, UCTIAPEHHUE,
KOHJICHCAITUs, TUTaBJICHWE, KpUCTAIU3amnus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, U3JIyYCHUE),
AJIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aps/iOB, JEHUCTBUS DJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMICTBUE MAarHUTOB, JCUCTBUE
MarHMTHOTO TIOJIsl Ha TIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKITHS )
10 ONHUCAHUI0O WX XapaKTEPHBIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3UYECKUX  SBJICHUN B
OKpY)KalolIeM MHUpE, B TOM 4Yucie (u3nueckue SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHHWE W KaNWUISIPHBIE SBJICHUS B MPHUPOJIE,
KpUCTAJUIbI B mpupoie, wuznydenue CoyHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUYECKUe
sABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
none 3emuH, Japeld MoIrOCOB, POJb MArHUTHOTO IOJS ISl JKM3HHM Ha
3emiie, MOJSIPHOE CUSIHUE, MIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKHX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, UCIIOIB3YS
bu3ndecKkue BeTUUYNHBI (TEMIIepaTypa, BHYTPEHHST YHEPTHUS, KOJIUIECTBO
TEIUIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEeIIOTa



IUTaBJICHUS, yleJbHas TEIUIoTa MNapooOpa3oBaHMs, YyZAelbHas TeIyioTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOIO JEWUCTBUSA TEIUIOBOM
MalluHbl, OTHOCHUTEJIbHASI BIIAJKHOCTH BO3]yXa, JJIEKTPUUYECKUN 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HANpPSDKEHHE, CONPOTUBIICHUE IPOBOJHUKA,
YyIEIbHOE  CONPOTHBIIEHWE  BEIIEeCTBAa, pabdora M MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), TMpPU ONUCAHUU MPaBUJIBHO  TPaKTOBATh
(u3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIIMYMH, O0O3HAUEHUS U €IUHUIIBI
(¢u3nyeCKUX BEIMYUH, HAXOAWUTh (POPMYIJbI, CBA3BIBAIOIINE JaHHYIO
Gu3NYECKyI0 BEIMYHHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTEepU30BaTh CBOMCTBA TeJl, (PU3MYECKHE SABJICHHUS U TPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIEC IIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU
CTPOEHHMSI BEIIECTBA, IPUHLMUII CYNEPHO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma JIs yyacTKa IelH, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHHMs DSHEPrUH, IPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHAa M 3alUCHIBAaTh €r0 MAaT€MaTH4eCKOe
BBIPAKEHHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalUi MPAaKTUKOOPUEHTUPOBAHHOT'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMUecKux
IaroB ¢ Omopod Ha 1-2 W3Y4YEHHBIX CBOWCTBAa (PU3NYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pematb pacu€THble 3a7aud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBl U
(dopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HENOCTATOK
JAHHBIX I pElIeHHs] 3aJayd, BbIOMpaTh 3aKOHbI U (OPMYJIBI,
HEOOXOAUMbIE JUIsl €€ pelIeHUs, MPOBOAUTH pacuy€Tbl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETMUYHMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PEIIUTh MpPHU [OMOIIU
(Gu3NYECKUX METOJAOB, HCHOJb3Yysl OMUCAHUE MCCIEAOBAaHUSA, BBIIEIATH
IIPOBEPSAEMOE  TPEIIOJIOKEHUE, OLEHUBATh NPABUIBHOCTh IOpPSAJKa
MIPOBEIEHHUS UCCIIEIOBAHUS, AENAaTh BEIBOJBI;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUN  WIH
duznyecKuX CBOWCTB TeN (KanWUISIPHbIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH TMPOLIecca OCThIBAHUS U
HarpeBaHus MpU HW3JIYYEHUM OT I[BE€Ta H3Iydaromed (IOTJIOIIAroIIei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIAA €€ IIOBEPXHOCTH, OJJIEKTpPU3alus TeJl M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aPsAI0B, B3AMMOAECHUCTBUE NTOCTOSTHHBIX MAarHUTOB,



BU3yalM3allisi MarHUTHBIX TIOJI€H TOCTOSIHHBIX MAarHUTOB, JCHCTBHS
MarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,
CBOMCTBa dJIEKTPOJABUTATENII TOCTOSHHOTO TOKa): (opmynupoBaTh
poBepseMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OMBITa U (POPMYITUPOBATH BHIBOJIBI,
BBIMIOJHATh ~ TpsIMbIE  M3MEPEHUS  TeMIepaTyphbl,  OTHOCHUTEIIbHOM
BJIQXHOCTH BO3JyXa, CHJbl TOKA, HANpPSHKEHUS C HUCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M NTaTYUKOB (PU3NYECKUX BEIUYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3UUECKON BETUYHHBI OT
Ipyrol ¢ HUCHOJB30BAaHUEM MPSIMBIX H3MEpPEHUH  (3aBHCHUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIN IONEPEUHOTO
CEUEHHMS U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHHWK, OT HAMpsDKEHHWs Ha  IPOBOIHHKE,
UCCIIEJOBAaHUE TOCJIEIOBAaTEIbBHOTO W  NapajUIeIbHOTO  COECIUHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpaTh YCTAHOBKY M
BBITIOJHATh WM3MEPEHUs, CIeAysl MPEAIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBHCHMOCTH B BHJE TaOiul W rpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUUYMH (yIelbHast
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIIEHWE MPOBOJHHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh W3MEPEHHMs, COOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTaHOBKY, CIEAysl MPEUIOKEHHON MHCTPYKIIMH, H
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JICHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmMucaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHa, amMIepMeTp,
BOJIBTMETpP, CUETYMK DJICKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHbBIE
npUOOPHI, HarpeBaTeNIbHbIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOWMCTBAaX (DU3MUECKHUX SBJICHUN W HEOOXOJIHMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIC
npuOopbl MO CXeMaM M CXEMaTHMYHbIM pPUCYHKaM (JKUAKOCTHBIH
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHusi, 3IEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JEKTPUUECKUX



Henen ¢ nociaeAoBaTebHBIM U MMAapaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOAUTh  MPUMEPH  (HAaXOAWTh HWHPOPMANMIO O  MPUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3WYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU JJIs oOecreueHusi 6€30MacHOCTH MpU OOpallieHuu ¢ IprudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOJIIOJICHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KAIOIIEH cpejie;

OCYIIECTBISATh TOMCK HHpopMauu (U3HYECKOTO COJEp)KaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIMXCS 3HAHUM W MYTEM CpPABHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIAENATH HMHGOpMAILMIO,  KOTOpas
SIBJIIETCS POTUBOPEUMBOMN WIIM MOXKET OBITh HEOCTOBEPHOI;
MCITIOJI30BaTh MPHU BBIOJIHEHUHM YYEOHBIX 3aJaHUl HAYyYHO-TIONYJIIPHYIO
IUTEpATypy (HU3MYECKOrO CcOAEpKaHWsA, CIPABOYHBIE MaTEpHAIbI,
pecypcebl cetu HTEepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3zoBanus HHGOPMALIMU U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHbIE M KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUUYECKOTO
COJlep)KaHWsi, B TOM uYucie NyOJUYHO MPEACTaBIATh pPE3yJbTaThl
MIPOEKTHOW WJIM UCCIEAOBATEIBCKON NIESITENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIN TOHSATUWHBIN ammapaT Kypca (U3UKH,
CONPOBOK/IaTh BHICTYILUICHUE MPE3ECHTALINEH;

NpPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAHUN (PU3NUECKUX
MPOLIECCOB pacHpeniensiTh OO0SI3aHHOCTH B TpyNme B COOTBETCTBHM C
MOCTaBJICHHBIMH 33J]a4aMHU, CJICIUTDH 3a BBIIIOJHEHUEM IIaHA IEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKIIAJ B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xoHiy o0yuenus B 9 kij1acce npeaMeTHble pe3ysbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCUETa, MaTepUajibHas TOYKA,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOrO ABMKEHUS, Nedopmanus
(ympyrasi, mjgacTU4eckas), TPEHHE, LUEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHWTHbIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTb,
CHEKTPhl UCITYCKAHHUS M MOTJIOMIeHMs, anbda, 0eTa- U raMmma-u3iayyeHus,
W30TOIb, IAEPHAS SJHEPIETUKA;



pa3nuuaTth SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJUHEIHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSMOJMHEHHOE MBW)KEHHE, CBOOOIHOE
najieHue TeJ, pAaBHOMEPHOE JBMXKEHHE 10 OKPY>KHOCTHU, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBJKEHUE, KoJieOaTeabHOE ABMKEHHUE (3aTyXarouue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBUKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEMHOE paclIpOCTPAaHEHHUE, OTPAKEHUE U MPETOMIICHHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sIoKeHHE OEJIOro CBETa B
CHEKTp M CJOXKEHHE CIEeKTPaJbHBIX I[BETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITy4YEHUS ) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYECKUX  SBICHUN B
OKpyXXarmeM Mmupe (B ToM 4Yucie (u3nYecKue SBICHHS B MPHUPOC:
IPUIIUBBI U OTJIUBBI, IBHKEHUE M1aHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMHU,
3eMJICTPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, I[BETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO W3JyYEHUM, €CTECTBEHHBIN
pPaAMoOaKTUBHBIN (OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3IIy4ECHUE
OPUPOJIHBIX MHHEpAIOB, JEWCTBUE pAJAUOAKTUBHBIX U3IYYEHUH Ha
OpPraHu3M YelIOBeKa), MPH ATOM TMEPEeBOAWTHh MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3HUUYECKUX
SIBIICHUIM;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TN U (U3UUYECKUE SBICHHUS, UCIIOIb3YS
¢usznyeckue BENUYMHBI (CpPEeIHSE M MIHOBEHHAsh CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIB)KEHUH, YCKOpPEHHE, MepeMelIeHHe, MyTh, yrioBas
CKOpOCTh, CHJIa TPEHHS, CHUJa YNPYTrOCTH, CUJIAa TSHKECTH, YCKOpPEHHE
CBOOOMHOTO TAJCHMs, BEC Tela, HWMITyJbC Tejla, HMITYJIbC CHIIBI,
MeXaHW4Yeckas paboTa M MOIIHOCTh, MOTCHIMAIbHAS DSHEPTUs Tela,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPIHs CHKATOM
OpYXKUHBI, KHHETUYECKasi DSHEprus, IIOJIHAsg MeXaHWdecKash JHeprus,
MIEPHUOJ M 9acTOTa KojeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS CPEbl), IPU OMUCAHUH
OPaBWJIBHO TPaKTOBaTh (DU3MUECKUM CMBICI MCIIOJNb3YyEMbIX BEJIMYMH,
0o0O3HaueHUs W EAWHUIIBI (PU3NYSCKUX BEJIMYMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH rpapuKu U3y4ECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIB3YS 3aKOH COXPaHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHUS,



OPUHLUI CYNEpPHO3UIMN CHJI, MPUHLUI OTHOCUTeNnbHOCTH [anures,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOIO M MAaCCOBOIO YHCEN
OpU SJAEPHBIX PEAKLUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3UYECKHE TPOIECCHl W CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTMUECKUX
IIaroB ¢ OMOpPOHM Ha 2—3 H3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTE;

pemarh pacuéTHblC 3a7aud (OMHUpArOIIMecs Ha CcUCTeMy u3 2-3
yYpaBHEHUI), UCMOJb3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAOIINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauM 3allMChIBaThb KpPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYIBI, HEOOXOANMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTh TMOJYyYEHHOTO 3HA4YCHHS (U3HUECKOU
BEJIMYMHBI,

pacrno3HaBaTh HPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPU MOMOIIU
(uU3NYECKUX METO/OB, HCHOJb3ysl ONUCAHUE MCCIEIOBaHUS, BBIJICIATH
IpOBEPSIEMOE  MPENIOJIOKEHNE, OLEHUBAaTh MPABUIBHOCTh MOpsIKa
NPOBEJCHUSI  UCCIICJOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 OTIBITOB,;

OPOBOANUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl SHEPTUM, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MNpY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHENHOE pacpOCTpaHEHUE CBETA,
pasnokeHue Oeoro cBeTa B CIEKTP, M3yUYeHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOICTB H300pa)KeHUs IMpeAMeTa B coOHuparomieit
JUH3€e, HAOMI0JEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyYeHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrOo Habopa
0o0OpylOBaHUS, OMWUCHIBATH XOJ OMbITA W  €ro  pe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaernss
CpeqHee 3HAa4YeHHE W3MEpSIeMON BeIMYMHBI (POKYCHOE pacCTOSIHHUE
coOuparolel JMH3bI), OOOCHOBBIBaTH BBIOOpP croco0a H3MEpEeHUs
(M3MEpUTENHHOTO TTPUOOpPA);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYMH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JIBIDKCHHH O€3 HadallbHOM CKOPOCTH, TEpHoja
KojaeOaHuii MaTeMaTHYECKOrO0 MAasSTHHKA OT IJIMHBI HUTH, 3aBHCUMOCTH
yrjla OTPa)XEHUsI CBETa OT yIJia MaJeHUs M yrja MpeoMJICHUS OT yIJia
najieHus1): TUIAHUPOBAaTh HKCCIIEAOBAaHUE, CaMOCTOSITEJIbHO COOHMpATh
YCTaHOBKY, (UKCHpOBaTh pE3yJabTaThl TMOJYYEHHONW 3aBHCHUMOCTHU
bU3MYEeCKUX BEIUYMH B BHUAC TAONWIl M TPaPUKOB, JeJaTh BBIBOIBI IO
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJNTh KOCBEHHBIE W3MEpeHUs] (U3NUECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PABHOYCKOPEHHOM JIBHMIKCHHH,
YCKOpEHHE CBOOOJHOTO TMaJACHHUA, KECTKOCTh MPYXKHUHBI, Kod(hduiImeHt
TPEHUSI CKOJIbKEHMs, MEXaHW4yeckas padoTa U MOIIHOCThb, YacToTa M
nepuoj, KojeOaHuW MaTeMaTUYeCKOro U MPYKUHHOTO MAasITHUKOB,
ONTHYECKasl Cujla CcoOWparome JMH3BI, PagdOaKTHUBHBIA  (OH):
IJIAaHUPOBATh H3MEPEHUS, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CJIENysl MPEAJIOKEHHON UHCTPYKIIUM, BHIYUCIATH
3HAYCHUE BEJIIMUMHBI U aHAJTU3UPOBATH MOJYUYEHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHHUI;

co0JIro1aTh MpaBUIa TEXHUKU 0€30IaCHOCTH MPU paboTe ¢ 1ab0paTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA M3YYCHHBIX (U3HUYCCKUX MOJISTIEH:
MaTepuajibHas Touka, aOCOJIOTHO TBEPAOE TEI0, TOUYCYHBIM HCTOUHUK
CBETa, Jy4, TOHKAs JIMH3a, ITUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MO/IeJIb ATOMHOTO Si/pa;

XapaKTEePU30BaTh TMPHUHIUIBI  JCWCTBHS HM3YYCHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX ONUCAHUSA (B TOM YHCIE:
CIIUJIOMETpP, JaTUYMKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, ¢oToanmnapar, ONTUYECKUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuWibcOHA), HCMONB3Yys 3HAHUA O
CBOMCTBaX (UBMYECKUX SBJICHUW U  HEOOXoaumbie  (UBUYECKUE
3aKOHOMEPHOCTH;

HCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMUCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKHX ITPOIIECCOB
NpU PEIICHUH Y4eOHO-TIPAKTUUECKUX 3aj]lad, ONTHYECKUE CXEMbI ISl
MTOCTPOCHUS N300paKEHUH B INIOCKOM 3epKaJie 1 COOMparoIe JTNH3E;
INPUBOIUTH  NpHUMEPHl  (HaXoauTh  HMHPOPMAIMIO O  IpUMeEpax)
MPAKTHYECKOTO HCIIOIB30BAaHUSA (PU3MYECKUX 3HAHMK B ITIOBCEIHECBHOM
JKU3HU Il oOecrieueHrss 6€30MacHOCTH MpU 00palleHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOMCTBAMH, COXpaHEHHUsI 370pOBbS U COOIIOJCHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CPEIE;



e OCYHIECTBIISAITh TMOUCK HH(MOpManuu (PU3UUECKOrO COAEpKAHHUS B
HHTepHeTe, caMOCTOATENbHO (HOPMYIHUPYs TOMCKOBBINA 3aIIpoC, HAXOAUTH
IYTU ONPEIENIEHUs JOCTOBEPHOCTH MOIYYEHHONM MH(POpPMAIMM HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

e HCIOJIb30BaTh NPH BBINOJIHEHUH Y4YEOHBIX 3a/laHUN HAy4YHO-TIOMYJIIPHYIO
auTepaTypy (U3MUECKOrOo  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcsl cet MHTEpHET, BianeT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO37aBaTb COOCTBEHHBIC NMMCBMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
UHPOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOrO COAEpIKaHUS,
nyOJMYHO MPECTABIATh PE3YyIbTaThl IPOEKTHOW HIIM UCCIIEI0BATEIbCKON
NEATENIBHOCTH, IIPU  3TOM TIPAaMOTHO  MCIIOJIb30BATh  HM3yYECHHBIN
NOHATUUHBIA anmapar HM3y4yaeMoro pasjaena (U3MKA U COINPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTanueil ¢ ydy€ToM OCOOEHHOCTEM ayJuTOpHH
CBEPCTHUKOB.

Peanuzayua eocnumamenvhozo nomeHyuania ypoKa npeononazaem

creoywuiee:

noOy>KJIeHre 00yJaromuxcs coO0IaTh HA YPOKE OOIICIPUHSATHIE HOPMBI
NOBEACHUS, MpaBWia OONIEHUS CO BCEMU YYaCTHUKaMH O0Opa30BaTENIbHOIO
mpoliecca, MPUHIUIBI  y4eOHOW JUCHMIUIMHBI W CaMOOpPTaHU3allMh  4Yepes
3HAKOMCTBO U B mocieayromieM coomogenue «lIpaBui BHYTpEHHETO pachopsiaka
00y4aronMXxcs», B3aMMOKOHTPOJIb U CAMOKOHTPOJIb 00yYarouxcsi;

YCTAHOBJICHHE JIOBEPUTEBHBIX OTHOIICHUA MEXAYy YYUTEIEM U €ro
YYCHHKaMH,  CIOCOOCTBYIOIIMX  TMO3UTUBHOMY  BOCHPHUSTHIO  YYAIIUMHCS
TpeOOBaHMI U TPOCHO YUUTENS Yyepe3 KUBOUM TUaJor, MPUBIICYCHUE UX BHUMAHMUS
K oOcyxaaeMoll Ha ypoke HWH(OpMalnu, aKTUBU3AIMIO HX I03HABATEIHHOU
NEATEeIBHOCTH 4epe3 MCIOJIb30BaHWE 3aHUMATENIbHBIX DJIEMEHTOB, MCTOPUN U3
YKW3HU COBPEMEHHUKOB;

ucnonbzoBanne UWKT, oOecneunBaromux COBPEMEHHBIC AKTHBHOCTH
oOyyaromuxcst (IporpaMMbI-TPEHAXEPhI, TECThI, MYJIbTUMEIUNHbBIC MPE3EHTAILIUH,
(bUIbMBI, BUICOJEKIINHU U Ap.) ;

HCIIOJIb30BaHNE BU3YAIbHBIX 00pa3oB (MPEIMETHO-3CTETUUECKON CpPEJIbl,
HarJsiAHOM aruTaluuM, WIKOJBHBIX CTEHJIOB NPEAMETHON HAMNpaBIECHHOCTH,
COBMECTHO MPOU3BOJAUMBIX MPE3EHTAIUNA 10 TEMaM YPOKa);

HHUIIUUPOBAHUC HW IIOAACPIKKaA HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTHU
IOIKOJIbBHUKOB B paMKax pcalu3aluy HMH HWHAUBUAYAJIbHBIX W TI'PYHIIIOBBLIX
HCCIICAOBATCIbCKHUX IMPOCKTOB, YTO JACT IIKOJIbHUKAaM BO3MOXHOCTb HpI/IO6p€CTI/I
HAaBBIK CaMOCTOATCIIBHOIO PCIICHUA TCOpCTH‘IGCKOﬁ HpO6HeMBI, HaBBIK



TeHepUPOBaHUA U OQPOPMIICHHUS COOCTBEHHBIX HJIE€H, HAaBBIK MYOJIUYHOTO
BBICTYIUICHUS TIEpell ayIUTOpHEH, apryMEHTHPOBAHHUS W OTCTaMBaHUS CBOEH
TOUYKH 3peHUs (y4acThue B KOHKYpCaX, BHICTABKaX, COPEBHOBAHUIX U JIP., B 3aIUTE
IIPOEKTOB).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecrBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbre)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUPa
bubnnorexa [JOK
11 o - 2
VISHKA - HayKd O Tipupoas https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 o 2 1
HISHHACCICHE BEIHIHAL https://m.edsoo.ru/7f416194
bubmnorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO]T TO3HAHUS https://m.edsoo.ru/7f416194
Wroro o pazneny 6
Pa3nen 2. [lepBoHayaiibHbIe CBeIEHUSI 0 CTPOEHUH BelllecTBA
bubmmoteka [IOK
2.1 1
Crpoetne peliecTsa https://m.edso0o.ru/7f416194
29 JIBr>KeHrE U B3aUMOJEHCTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmorexa [IOK
2.3 A 2
TPSTBTIIE COCTOAHI BelllecTra https://m.edso00.ru/7f416194
Hroro no pazmeny 5
Paznen 3. /IBu:keHne U B3auMOJIeiiCTBHE TeJl
bu6nuorexa [JOK
3.1 M 3
CAMITCCROC ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bu6nunorexa [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

bubmuorexa [JOK

33 Cuna. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 [Hasnenue. [lepenaua naBnenus TBEPAbIMU 3 bubnmnoreka HOK
' TEJIaMHU, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.2 Hlanetie xuAKoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMoChepHoe MaBeHHe 6 https://m.edso0.ru/7f416194
44 [elicTBrE KUAKOCTH U raza Ha NOrpyKEHHOE y 3 bubnmoreka [JOK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3pea S. PaboTa m MoOIHOCTB. JHeprust
bubmmoteka [IOK
A P 1
> 400Ta H MOIHOCTE 3 https://m.edso0.ru/7f416194
bubmmoteka [IOK
2 IT 1
> POCTRIC MEXAHHMIMBI > https://m.edso0.ru/7f416194
bu6nunorexa [JOK
53 Mexairieckas oHepria 4 . https://m.edso0.ru/7f416194
Hroro no pazmeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 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 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypcesbl
Pa3znea 1. TensioBbie ABJICHUA
. bubmuorexa [JOK
1.1 CtpoeHue 1 CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsibl. 3apsHKCHHBIC Tena 7 1 bubnmnoreka [JOK
' U UX B3aUMOJeHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmorexa [JOK
2.2 IToCTOSHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
23 Marmutisie Apetis 0 1 15 https://m.edsoo.ru/7f4181ce
but6mmorexa [{IOK
2.4 4
IICKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 145



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

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHH4ecKOe IBMKEHUE U CIIOCOOBI €ro 10 1 bubmnorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 2 1
SAUMOJICHCTBHE TE 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. MexaHuuyeckue KoJ1e0aHUS ¥ BOJIHBI
bu6nuorexa [IOK
2.1 M 7 3
CXAHMHCCKHE KOTEOAHHS https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M . 8 1 3
CXAHUMECKHUE BOTHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15

Pasznen 3. :‘)HeKTPOMaFHI/ITHOQ IMOJI€ U JICKTPOMATrHUTHBIC BOJTHbI

DNeKTpOMarHuTHOE T0JIE U bubnmoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBble siBJICHUS
4.1 3aKOoHBI pacIpOCTPaHEHHUS CBETA 6 2 bubnuotexa [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

bubmuorexa [JOK
4.2 JIH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 2 httns://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Pa3nen 5. KBanToBble SIBJIeHHSA
bubnuorexa [JOK
51 Hcnyckanue v MoroneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmnorexa [JOK
2 1
> CTpoCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Anepibie pearui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTE1bHO-00001Ia0 LN MOTY./Ib
6.1 [ToBTOpeHue u 0600IIEHUE COEPIKAHUS 9 2 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoThI padoThI pecypenI
1 ®du3uka — HayKa 0 IPUPOJIE. 1
SBnenus npupobl
2 dusnyeckue sIBICHUS 1
3 ®uznuecKue BeIMUYUHbBI U UX 1
U3MEpPEeHHUE
VYpok-uccnenosanue "M3mepenne
4 TEeMITepaTypbl IPU ITOMOIITH 1 1
KHUJKOCTHOTO TEPMOMETPA U JaTUHKA
TEeMIEpaTyphl"”
MeToapl HAYyYHOTO TTO3HAHMSL.
5 o b . 1 bubmorexa [JOK
nucanue PU3NYECKUX SIBJICHUM C
N https://m.edsoo.ru/ff09f72a
MOMOILBIO MOJIeNEN
Ypok-uccnenosanue "lIposepka
5 TUIIOTE3bI: 1aJbHOCTH MONETA IAPHKA, 1 1
MYIIEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OouiblIe BbICOTa Imycka'"
Crpoenue BemiecTBa. ONBITHI,
7 JOKa3bIBaIONINEe JUCKPETHOE 1 bubmorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bubmmorekxa [IOK
8 JIBrOKCHUE YaCTHII BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienoBanue «OMnbITHI 1O

9 HaOJII0JICHUIO TEIIJIOBOTO PACIITUPEHHS
ra3oB»
10 ArperaTHbIE COCTOSTHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O000IIEHHE 110 pa3ieny bubnmnoreka HOK
«IlepBoHauaIbHbBIC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBAY
MexaHnn4eckoe JBHKEHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubmmorexa [IOK
R https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Ckopocts. EAMHHLE CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU JBUKEHUS brbmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubmmnoreka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTE BemecTBa. Pacder maccel bubmorexa [JOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabora «OnpeneneHue
IJIOTHOCTU TBEPIOTO TEa
18 Pemenue 3aayd o teme "[InoTHOCTH but6mmorekxa [{IOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKA
19 B3auMoeicTBus Ten. Cua
ynpyrocti. 3akoH ['yka
20 JlabopaTtopHas padota «13yuenue

3aBUCUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenue Tarorenus. Cuia TSHKECTH
CBs13b MEXKIY CHJION TSHKECTH U
. Y bubnmoreka [JOK
22 Maccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3aa4 1o teme "Cuia TsHKeCTH

23 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
Du3nYECKUe XapaKTEPUCTUKH TIJIaHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Hsmepenne cui. Jlunamomer

p A p https://m.edsoo.ru/ff0al8cc
bubnnorexa [JOK

25 Bec tena. Hesecomoctn

https://m.edsoo.ru/ff0al778
CroxkeHHe IBYX CHUJI, HaIIPpaBJICHHBIX
26 10 OJTHOM TT ﬂi]/lxoﬁ ’ bubmorexa OK
1P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAs CUTT

7 Pemenne 3amau mo teme
"PaBHoneiicTByrOMmas cun'

28 Cuia TpeHus u €€ Bubl. TpeHue B bubmuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padota «13yuenue
3aBUCHMOCTH CHUJIBI TPEHUS

29 CKOJIbKEHUS OT CUJIBI JABJICHUS U bubnnorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOIINXCSI
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHITBI

31 Pemenue 3anau mo temam: «Bec but6mmorexa [IOK

tenay, «['padpudeckoe nzodpakeHue

https://m.edsoo.ru/ff0alde0
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cuny, «Cuiibl», «PaBHOAEHCTBYIOIIAS
CHII»

KontponbHas pabota 1o remam:
«MexaHndeckoe nBImKeHue», «Macca,

32 IJIOTHOCTBY, «Bec Tenay,
«['pacduueckoe n300pakeHUE CUIT»,
«Cuner»

33 Hasnenue. CriocoObl yMEHbIICHUS U bu6mmoteka [IOK
YBEJIMYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD

34 JIaBIIEHUS ra3a oT 00bEMa Bubmaorexa ITOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaya maBieHus TBEPIBIMU
35 TeJ'Ipal\fI/I >I<I/)I1 KOCTSMH U rré)li[aMI/I bubmorexa LOK
> A ' https://m.edsoo.ru/ff0a25b0
3akoH ITackais

36 JlaBrieHME B )KUJIKOCTH U Ta3e, bubmmoteka [IOK
BBI3BAaHHOE JEMCTBUEM CUIIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3amau no teMe «JlaBieHne B bu6nuorexa [IOK
’KUJIKOCTH U rase. 3axkoH [lackamsy https://m.edsoo.ru/ff0a2826

bu6nuorexa [IOK

38 Co00

OODIIATOIHECS COCYIT https://m.edsoo.ru/ff0a2970

39 I'uapaBnuyeckuii mpece bubmmorexa TTOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBo
JKUJIKOCTHBIA HacocC

41 ATmocdepa 3eMin U IPUYUHBI €€ bubmuoreka [JOK
CyIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. ATMocdepHoe bubmmoteka [IOK



https://m.edsoo.ru/ff0a20a6
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JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOro JTaBJICHHS.

bubmuorexa [JOK

43 OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOIO
44 aBJIEHUS OT BBICOTB?HI;I[ YpPOBHEM bubmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepona. AtmochepHoe bu6mmoteka [IOK
JIaBJICHUE Ha Pa3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 IIOTPY>KEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabora «OnpeneneHue
48 BBITATKUBAIOIIEH CUJIBI, bubmmoteka [IOK
JEUCTBYIOLIEN Ha TEJIO, IOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaGopaTopHast paboTa 1o Teme
49 «/ccneqoBanue 3aBUCUMOCTH BECa bubmmoteka [IOK
TeNa B BOJE OT 00bEMa MOrpyKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TeJIa»
bu6nunorexa [JOK
>0 llnapartne Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Uiiu
KOHCTPYHPOBAHUE JIOJKH U
onpeenaeHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amaq mo remam: «IlitaBanue but6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
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cynoB. BozmyxoriaBanuey,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabota no reme

53 «/laBieHue TBEPABIX TEN, )KUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexareckas pabora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

55 MomHOCTS. ENMHHIE! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM NP 1
noabEMeE 110 JieCTHHIIE"

57 [Ipocteie MmexaHu3Mebl. Peruar.

PaBHOBecue cuin Ha ppryare
Prruaru B TexHuKe, OBITY U IPHPOJIE.

58 JlaboparopHnast pabota 05 bubmuorexa [JOK
«HccienoBanne yCclIOBUM paBHOBECHUS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3agau no teme «Y cioBuUst bubmmoteka [IOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust

60 Mexanusma. Jlaboparopnas pabora 05
«H3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH

61 Pemenue 3agau no teme "PaboTa, bu6nunorexa [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckast SHEprusi. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
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Kunernueckast u noteHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPTUU

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

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIepUMEHTAIbHOE ONPEEIIEHNE
W3MEHEHMS KHHETUYECKON U
NOTEHIAJILHON SHEPTUU MIPU
CKaThIBAaHUM TeJIa 110 HAKIIOHHOM
mockocty"

65

KonrponsHast pabora o reme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHn4ecKoe OBHKeHHe"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIit ypok. PaboTa ¢ TekcTamu
o teme "JlaBineHue TBEPABIX Tell,
YKUJIKOCTEHN U ra3oB"

bu6nuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "PaboTa. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12
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8 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie | IIpakruueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeiibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOM TEOPUU U UX OIBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bubnnorexa [JOK
ra3o00pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OOnbsicHeHHE CBOIMCTB TBEPOTO,
4 YKHUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO-KUHETHICCKON TEOpHH
bubmmoteka [IOK
5 Kpucrannmyeckue u amopHeie Tena 1
P po https://m.edsoo.ru/ff0a5800
5 CmauuBaHue M KalWJUBSIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmupenne u cxaTue 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpPATYpPHI CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YJaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUs BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun 1 but6mmoreka [IOK



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

Ypok-koupepennus "[IpakTruaeckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6nmoreka [IOK

= BEIIIECTB U MAaTEPUAJIOB B LETISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo Tennotsl. Y nenpHas bubnmoreka [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHE TEMJI0BOTo OanaHca. bu6mmoteka [IOK
TennooOMeH U TEIIOBOE pAaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue siBICHUS bubmuorexa [JOK
TEII000MEHA TIPU CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsTYei BObI"
PacueT koaudecTBa TEILIOTHI,

15 HEOOXOMMOTO JIJIsi HarpEeBaHUs Tella
Y BBIJISISIEMOTO UM TPH OXJTAKICHAH

16 JlaGopatopHas pabota "OnpeneneHue bubmmnoreka [JOK
YACIBbHOU TEIJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubmmoteka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AeNbHAst bubnmotexa LIOK
i https://m.edsoo.ru/ff0a71d2

19 JlaGopatopHas pabota "OnpeneneHue bubmuoreka [JOK
YAEIbHOM TEIUIOTHI IIaBIeHUA Jbaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pazoBaHue U KOHACHCALHSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenbHas Temiora bu6nunorexa [JOK
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Hap006p330BaHI/IH 1 KOHJCHCalNu.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJILHOM BJIAXXHOCTH BO3ayxa"

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

23

Pemenue 3agau Ha onpeneneHue
BJIAYKHOCTH BO3/yXa

24

[TpuHIHIB pabOTHI TETLIOBBIX
nsurarenedt . [lapoBast TypOuHa.
JIBUraTens BHYTPEHHETO CrOpaHHUsI

25

KIIJI TermoBoro aBurarensi.
TermioBble ABUraTENN U 3allIUTa
OKpY>Karollen cpelbl

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

26

3akoH COXPAHCHUS U ITPEBPAILCHUA
OHCPTIHH B TCIJIOBBIX IMPOHECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBble IBICHUS.
N3menenune arperaTHbIX COCTOSTHUN
BemecTBa"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo reme
"TensoBele ABiIeHus. M3Menenue
arperaTHeIX COCTOSIHWM BenecTra"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [[Ba pona
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeN UHAYKIUEN U IpU
CONPUKOCHOBEHUH"
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B3auMozeicTBue 3apsyKEHHBIX TEIL.

bu6nmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOTO bubmmoreka [IOK
nojst. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX IOJEN
Hocurenu snexTpuueckux 3apsoB.
33 DOnemeHTtapHblii 3aps. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuoreka [IOK
COXpAaHEHUS JIEKTPUUECKOTO 3apsiga https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aa4 Ha pUMEHEHNE bu6mmoteka [IOK
CBOMCTB 3JIEKTPUUECKHUX 3aps/10B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIOBHSI €T0
36 c ecIT)BOBaHI/I;I I/ICT(})]‘IHI/IKI/I bubmmorexa LHOK
ym i https://m.edsoo.ru/ff0a95a4
NEKTPUYECKOTO TOKA
37 JIefcTBUS SIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JTUDIIEKTPUKA"
39 DNEeKTpUUECKUH TOK B METAJUIAX, bu6muoreka [IOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas 1enb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas padora
" PATOPHAT b bubnuorexa [JOK
41 W3mepenue u peryaImpoBaHUEe CHIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6
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DIEKTPUUECKOE HATIPSKEHHE.

42 Bonbsr™merp. JlaboparopHas pabora 05 bubnmoreka [JOK
"N3mepeHue u peryimpoBaHue https://m.edsoo.ru/ff0a9el14
HarnpspKkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnmoreka [JOK
VY 1enpHO€E CONTPOTUBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €T0 JUIMHBI, IUIOIATU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYeHUs U Marepuana”
3aBHCUMOCTh CHIIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 11 ydacTka brbmmorexa LIOK

https://m.edsoo.ru/ff0aad4a
enu
JlabopaTopHas pabora
"HccneaoBanne 3aBUCUMOCTH CUJIBI
46 TOKA, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmorexa HOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIIEHUS PE3UCTOPA U
HanpsDKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEZIMHEHUS IPOBOHUKOB
JlaGopatopnas pabora "IIpoBepka

48 [IpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubmuoreka [JOK
[IOCIEA0BATEIBHOM COEUHEHUU IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”

JlaGopatopnas pabota "IIpoBepka
49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU 1 bubmuoreka [JOK

napajuieJIbHOM COeTUHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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

Pemenne 3aaa4 Ha IPUMCHCHHC

bub6nmoreka [IOK

50 3akoHa Oma I pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a601}“)I>I u E\)/IOHIPIIJOCTI/I 3J1eKTpI/IquK0r0 Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE LIENN U ITIOTPEOUTEIN
53 3J1eKTTqueCK0ﬁ SHEPI'uHU B 61;T buGnnorexa LIOK
p p Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOI paboTe
110 TeMe "DIIEKTPUUECKUE 3apsLIbl.
54 3apsHKEeHHBIE Teia U UX ’ bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1ocTOSHHBIN
ANEKTPUUYECKUN TOK"
KonTponbhas padota no reme
"DIEeKTPHUUECKHE 3aPSIIbI.
55 3a H)KTCII)-IHBIG Tea I/IpI/IX bubnmorera [TOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSHHBIN
ANEKTPUYECKUN TOK"
56 ITocTOsTHHBIE MATHUTEI, UX
B3aHlMOJIECICTBHE
57 VYpok-uccnenosanue "V3yuenne bubnmnoreka [JOK
HOJIEH ITOCTOAHHBIX MarHUuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
but6mmorekxa [IOK
58 3eMJIH U ero 3Ha4YeHue IS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT Dpcrena. MarHuTHOE MoJie
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3y4yenue neicTBUs MArHUTHOTO
I10JIs1 HA POBOJAHMK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcnonb3oBaHue
ANIEKTPOABUraTeNell B TEXHUYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpynpoBaHue U u3yuyeHue
paboTHI dNIeKTpoABUTATENS "

bubnnorexa [JOK
https://m.edsoo.ru/ff0ac86c

62

OmnbiTel @apazest. 3akoH
AJIEKTPOMArHUTHOW MHTYKITHH.
[IpaBuno Jlenna

63

Onexrporereparop. CriocoOsl
MTOJTYYEHUS DJICKTPUICCKON YHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJIBHOM paboTe
110 TeMe "DIEKTPUUECKHUE U
MarHUTHBIE SIBIeHUS"

65

KonTponbHas pabota no reme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBIICHUS "

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBubIii ypok. Pabora ¢ Tekctamu

but6mmoreka [IOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMme "TermioBble aBieHus"

https://m.edsoo.ru/ff0accbe

PesepBHbIii ypok. Pabora ¢ Tekctamu

bu6nmmorexa [IOK
7 " 5 1
0 Ho reve HOCTuO HHH,I" " https://m.edsoo.ru/ff0acdc6
AJIEKTPUYECKUM TOK
68 PesepBHslii ypok. Pabora ¢ Tekcramu 1
1o Teme "MarHuTHbie sIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I1O 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kounrpoabnbie | IIpakruueckue p
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

1 MexaHnueckoe JBUKCHHE. 1
MarepuanbHas TO4Ka

2 Cucrema orcyera. OTHOCUTEIIBHOCTh 1 bubmuoreka [JOK
MEXAHUYECKOTO JIBUKCHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubnuoreka [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeHsis 1 MTHOBEHHAs 1
CKOpOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota "OnpenencHue

7 YCKOpEHHS Tena npu 1 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JIBH>)KEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

8 CBobomnoe magenue Tei. OnbIThI 1
Tlamunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubnuorexa [IOK
OoKpyxHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JIuneitnas u yriosas

CKOPOCTH
10 LleHTpOCTpEMHUTEILHOE YCKOPEHUE
1 [Iepssiii 3akoH HproToHA. BekTop bub6nuorexa LIOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBrogxeiicTByrOmas cuna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubnuorexa LIOK
Cyneprio3unus cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bub6mnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa IOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsoi_.[ ru/ff0aeca2
16 Pemenue 3amgau no reme «Cuna
YIPYTOCTH
17 JlabopaTtopHast pabota «OnpeneneHue bubnmnoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Chua Tpenus https:// m.edsocl)_.[ ru/ff0af738
19 Pemenue 3agau no teme «Cuna bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Omnpenenenue bubnuoreka [IOK
Kod(dUIIMeHTa TPEHHSI CKOTbKEeHU" https://m.edsoo.ru/ff0af8be
Pemenue 3amad no teMe "3aKOHEI
21 Herorona. Cuna ynpyroctu. Cuia bubnmorexa [IOK
— https://m.edsoo.ru/ff0afb8e
99 Cuna TsKECTH Y 3aKOH BCEMUPHOTO bubnuoreka [IOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

MageHus

Ypok-koHhepenius "J[BrkeHue Tein

23 BOKPYT IPaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuxu"
Pemenue 3ampau no reme "Cuia
24 TSIKECTH U 3HaK0H BCEMUPHOTO bubmorexa [JOK
. P https://m.edsoo.ru/ff0afsts
TATOTCHUS
[IepBas xocMHuUeCKast CKOPOCTb. bubnuoreka LIOK

25
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraIbHOM TOYKH.

26 AOGComoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpI0TO TEIIA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BpaIllCHUS

27 MowmeHT cuinbl. LIeHTp TsxecTH

08 Pemenne 3agau no teMe "MoMeHT bu6mmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

29 ) "MexaHu4 Kp BI/DKeIlZI/Ie bubmorexa HOK
TeMe Tvie . eeroe A ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten"

KonTponbhas paboTa mo reme
30 "M P P bubmuoreka [JOK
exaHquecxoe /IBHICHHC, https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten"
HNmnynbe Tena. UMnynbe cuibl. 3aKOH
31 Y }c]a v oo bubmuoreka [JOK
HUS UMITyJIbca. Y1 u
coxpate v . pyr https://m.edsoo.ru/ff0b07fa
HEYMpPYroe B3auMOICHCTBHE

39 Pemenue 3aau no teme "3akoH bu6mmoteka [IOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepennus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JIBUKEHUE B PUPOJIC U TEXHUKE"

34 Mexanudeckas paboTa U MOIIIHOCTh Bubmmorexa [JOK
https://m.edsoo.ru/ff0b0a84
PaboTa critbl TSKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OmnpenencHue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKCHUU TeJia 10
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBs13b SHEPruu U padoThI.
[ToreHuuanbHast SHEPrUs
38 Kunernueckas sueprus. Teopema o bubnunoreka [JOK
KMHETUYECKOU SHEpruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabota «M3yueHue bubnuoreka [IOK
3aKOHA COXPAHEHHS YHEPTHUN» https://m.edsoo.ru/ff0b12fe
41 KonebarennHoe JBUKEHHE U €0 bu6mmoreka [JOK
XapaKTEPUCTUKH https://m.edso0.ru/ff0b1858
42 3aryxaroiue KojaeOaHus. bubnmnoreka [JOK
Brinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTndecKkuil U py>KUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoja KojaebaHui oT KecTKOCTH bubmoreia HOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 IIpeBpamienue sHepruu npu

MeXaHNYECKUX KOJICOaHMIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlabopaTtopHas pabora «OnpenencHue
4acTOTHI U IEpUOJIa KOJIeOaHM
MPYKUHHOTO MasiTHUKA»

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIeprOJIa KOJICOaHU
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Bbub6morexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOICTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MOTIEPEYHBIE BOJIHBI

bub6mnoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "MexaHndecKue
BOJIHBI B TBEPJIOM TeJIC.
CelicMuYecKue BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIIbTpa3ByK U
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPaHEHHS.
Mexanuueckue kojaeOaHus U BOJTHbI"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota 1o reme
"3aKoHbI cOXpaHeHus. MexaHnueckue
K0JIeOAaHUs ¥ BOJIHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNIEeKTPOMArHuTHOE TOJIE.

bu6mmorexa [IOK

56
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koudepenuus "kana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHue 37€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBSI3U"
Ypok-uccnenosanue "M3yuenune
P . i bubmuoreka [JOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMJIILHOTO TeseoHa
Pemenue 3a1au Ha onpenencHue
60 YacCTOTHI M JITTUHBI AJICKTPOMArHUTHOU
BOJTHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OIZTL CBETa BOHII:O]I;IG CBOMCTBA bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonnueiinoe
62 aCTIpOCTpaHEHUE cBeTa. 3aTMEHUS bubmorexa OK
Pactipoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKoH OTpakKeHMsI CBeTa. 3epKaa.
63 Pemenue 3amau Ha IpUMEHEHHE bubmorexa LOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHS CBETa
64 [Ipenomnenne ceeta. 3akoH bubnuoreka [IOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 I/ICHOJIBSOBZEI)/IC HonHofo BHYTPEHHETO bubmorera I[JOK
yIP https://m.edsoo.ru/ff0b3c5c
OTPaKCHHSI B OIITHYECKUX CBETOBOIAX
66 JlaboparopHas padora "UccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yTJIa MPEITOMIICHUS
CBETOBOTO Jy4ya OT YIJIa IMaJICHUs Ha
rpanuiie "Bo3ayx-crexio""

Ypok-koupepenmus "Mcnonb3oBanue

67 MOJTHOTO BHYTPEHHETO OTPasKEeHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [[OK
68 JIunzel. OnTuyeckas cuia JIMH3bI https://m.edsoo.ru/ffob3f2c
. bubmuoreka [JOK

69 [TocTpoenue n300pakeHH B TMH3AaX httos://m.edsoo.ru/fob4da
JIaGoparopHas pabora "Onpenenenne

70 Q)OKyl(?Horl(O) paC(I))TOSIHI/I}I u OiTquCKOﬁ bubmmorexa [JOK

N https://m.edsoo.ru/ff0b4206
CHUJIBI coOMparote JTUH3b"

71 Ypok-koHpepenus "OnTudeckue bubnuorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 kak ontuyeckas cucrema. 3peHue Bubmmorexa LIOK

https://m.edso0.ru/ff0b4684

73 VYpoxk-konpepenuus "JledexTs
3penus. Kak coxpanuts 3penue”

Pasnoxxenne 6em0ro cBera B CIIEKTP.

74 Oneitel HetoToHa. Cnoxkenune bubnuoreka [IOK
CIIEKTPaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHnas pabota "OMbITHI 11O
pasIoKeHUIo 0e10ro cBeTa B CIIEKTpP U

bu6mmoteka [IOK
75 BOCTIPUATHIO I[BETA MPEAMETOB TPU UX

HAOII0/IEHUU Yepe3 I[BETOBbBIE
buabTpH"

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpoxk-npaktukym "BosiHOBbIE

76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTephepeHus u qudpaxus”
77 Omnpitel Peszepdopaa u minanerapuas bubnmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moneins atoma bopa
Hcnyckanue 1 MOTJIONIEHHE CBETa
79 aroMoM. KBanTel. JIuneituateie bubmmorexa [IOK
] ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-npaktukym "Habntonenue bubnuorexa [JOK
80 "
CIIEKTPOB UCITYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUJIBI bubmmorexa [JOK
A A https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykionnas bubnmnoreka [JOK
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE IPEBpAILICHUS. bubnuoreka [IOK
H3otomnbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1a4 mo teme: bu6mmoreka [JOK
"PagnoakTuBHBIE IpeBpalieHus” https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmaga
Ypok-koH(pepenus "PagroakTuBHbIE
86 1/13131 eHI/IS(Ib BI:I If one lee WIIMHE bubnmorexa [IOK
i " PHPOE, MEAHIIHE, https://m.edso0.ru/ff0c2126
TEXHHUKE
S nepHble peaknu. 3aKOHBI
87 cox paHeHII;I 3aps10BOrO U MacCOBOIO bubmorea I[JOK
P P https://m.edsoo.ru/ff0c1c58
quCell
88 DHeprusi CBA3M aTOMHBIX s7iep. CBs3b bubnuoreka [IOK

MacCChbl 1 SGHCPIrun

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemienue 3amau o teme "SnepHbie
peakuun"

90

Peakuuu cuHTe3a u neneHus suep.
Wcrounuku sneprun ComnHia u 3B€371

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-kondepennus "SAnepras
sHepreTuka. JlencTeus
pPaZOaKTUBHBIX U3TyYCHHH Ha )KUBbBIE
OpraHu3mbI"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIeKTPOMarHUTHOE TOJIE.
DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanroBsie siBaenus"

bubmuoreka [[OK
https://m.edsoo.ru/ff0c223e

93

KonTposabHas padbora no reme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI.
KBanToBsIe siBeHus"

94

[ToBTOpenue, 06001IeHUE.
JlaGopatopHble paboThI IO Kypcy
"B3aumopeiictBue Ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTrOopenue, o6o0mmenue. Pemenune
PACUCTHBIX U KAUCCTBCHHBIX 3aJa4 I10
teme "TeroBbie mpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600eHne. Perenne
pacUeTHBIX M Ka4eCTBEHHBIX 3a/1a4 110
teme "KII/] TerutoBbIx nBurarenen”

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6meHue. Pemenue
pacyeTHBIX M Ka4YeCTBEHHBIX 33/1a4 110
teme "KII/] snexkrpoycTtaHoBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEHME, 0000IICHHE.

bu6nmmoreka [IOK
%8 ?a60paT0pHHe pa60"TH 1o Xypey . . https://m.edsoo.ru/ff0c2c52
CBEeTOBLIE SIBJIEHUS
IToBTOpenue, 0606meHue. Padota ¢
99 TEKCTAMU 110 TeME "3aKOHBI 1 Bubmorexa LOK
" https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHKE
IToBTOpenue, 0600meHue. PaboTa ¢
100 Tekctamu no teme "Konebanus u 1 bubnnorexa [IOK
. https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, 0606menue. Pabora c
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmmorexa LHOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUA
[ToBTropenue, 0606menue. Pabora c
102 TexkcTamu 110 TeMme "KBanToBas u 1
sanepHas pusmuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Tepoimikun W. M., UBanoB A. . ®u3suka. 7 knacc. bazoBbiil ypoBEHb.
N3 parenscTBO « [IpocBenienne»

2. Tlepemmkun U. M., BanoB A. 1.®u3uka. 8 xnacc. ba3oBbrit ypoBeHb.
Nz narenscTBO « [IpocBenienue»

3. Ilepeimkun U. M., IBano A. U. ®usuka. 9 knacc. ba3oBbiii ypOBEHb.

NzparenscTBO « [IpocBenienne»

METOAUYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIA
®usuka. 7 xnacc. bazoBblil ypoBeHb. MeTonueckoe nocooue Kk yueoOHuky M.
M. Ilepsiikuna, A. . UBanosa. U3znarensctBo «lIpocBemienue.
®usuka. 8 kiacc. ba3oBbiil ypoBeHb. MeToanueckoe nocodue K yueOHuky M.
M. Ilepoiukuna, A. . UBanoBa. N3ngatensctBo «IIpocBerienne.
®dwusuka. 8 kinacc. ba3oBbiil ypoBeHb. MeToanueckoe mocodue K yueOnuky M.

M. Ilepoiukuna, A. . UBanoBa. M3ngatensctBo «IIpocBerienue.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
Poccuiickas anekTpoHHas mkosa

bu6mmoreka [JOK
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