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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO o00miero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpPaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (henepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yuedHoro npeamera «Ousnkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYYalOIMXCS M OpPraHU3aLMI0 H3YyUYEHHS
Gbu3NKKM Ha NESITeNbHOCTHOM OCHOBe. B mporpamme mo (u3uMKe y4HUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMma no (u3uKe ycTaHaBIMBAET paclpezesieHue yueOHOro Marepuana
1o rojaM o0ydeHus (10 Kjaccam), MpejyiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHHS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHM 00yJaromuXxCs.

[Tporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKON
NOMOIIH YYUTENIO B CO3/1aHUU paboueil mporpaMMBl 10 y4eOHOMY MpEeIMETY.

®duzrka ABISETCS  CUCTEMOOOpAa3yIIIMM JUIsl  €CTeCTBEHHO-HAYUHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB
U SIBJICHWH, W3y4aeMbIX XUMHUEH, OWOJIOTHEH, acTpOHOMHEW U (PU3HUECKOU
reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI KapTHHY MHpa,
MPEIOCTaBIsCT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METOja
MO3HAHUA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUpE.

OpHa W3 THaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcs.

N3yuenne ¢Qusuku Ha 0a30BOM YypOBHE MPEIINOJIaraeT OBJAJCHHUE
CJIEIyIOIUMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTeIbCTBA ISl TIOJyYEeHUS BBIBOJIOB.

[lenn wu3yueHus GU3MKKM Ha YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHMUs
onpenenensl B KoHuenuuu mnpenonaBanus ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHbIX oOpraHu3zauusx Poccuiickoii @exnepaunu, peanu3yrOMIMX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPaMMBbl, YTBEPKAEHHONW pelIeHUuEM



Komnerun MunucrepcTBa npocsenieHus: Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3NKU:

NMpUOOpETEeHUE HHTEpeca W CTPEMIJICHUS OOydYalolUXCi K HayYHOMY
M3YUYCHHUIO MPUPOJIbI, PA3BUTHE HUX MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUSI KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHUSI MaTepUu U PyHTaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHHUE TPEACTABICHUN O PO (DU3UKH [JIST Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodeCCUOHAIBHON JIESTEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEenIeMy 00OyUYeHHIO B 3TOM HalpaBJICHUU.

JlocTikeHne 3TUX IeNied MmporpaMMbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO
oOurero o0pazoBanusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpETeHUE 3HAHMM O JUCKPETHOM CTPOCHHMHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

MpUOOpETEHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUCCKUE SBICHUS C
MCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUINUX pacuy€THBIX 3aJady ¢
HCIIOJIb30BaHUEM (buznyecKux MOJIeNeH, TBOPYECKHUX u
MPaAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOJIHBIC SBICHUS U BBITIOIHSITH OMBITHI,
nabopaTopHble paOOThl M  JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHGOpPMALUEH (PU3UUECKOTO COIEpKaHUS,
BKJIFOYasi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKU, aHATU3 U
KPUTUYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu po¢eCCHOHATILHON ACATEILHOCTH, CBI3aHHBIMU
¢ (U3UKOH, M COBPEMEHHBIMM TEXHOJIOTHMSIMH, OCHOBAaHHBIMM Ha
JTOCTHKEHUAX (PU3NUECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJeno), B 8
Kiacce — 68 yacoB (2 yaca B HeAemo), B 9 kiacce — 102 gaca (3 yaca B HEZEl0).

[Tpennaraemslii B mporpamMMe no (u3Hke nepedeHb JabopaTopHBIX paboT u
OIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKkTep, YUUTENb JIelaeT BIOOp MPOBEACHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JarommMxcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHUM, MpeJUIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Pazgen 1. ®usuka u e€ poJib B IO3HAHUHU OKPY:KAKILEr0 MUPa.

dusnka — Hayka o mnpupone. fABieHuss npupoapl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®duznyeckue BeNWYMHBL. M3MepeHne Qu3nyeckux BeIHYMH. DU3HUECKHUE
npubopsl. [lorpenHocTs n3MepeHuit. MexayHapoHast CUCTEMA SAMHHUII.

Kak ¢wusuka u JApyrue ecTecTBEHHbIE HAyKHM H3Y4YalOT MPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIIOJICHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBJICHUMA C TTOMOIIBIO MOJICTIEH.

Hemoncmpayuu.

1. MexaHWuyecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUSL.

2. ®duznueckue npubOOPHI U MPOIEAYypa MPIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHue NEHbI IeEHUs IKaJIbl U3MEPUTEIBHOTO MPUOOpa.
2. M3MepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPIOrO Tea.
4. OnpepneneHue pa3MepoB MaJIbIX TeEl.
5. M3mepenue Temieparypsl HpH MOMOIIHM >KHIKOCTHOTO TEPMOMETpa U
JlaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
apuKa, MyIMeHHOTO TOPU30HTAIBHO, TeM OO0JbIlne, 4eM OOJbIlIe BHICOTA
Iy CKa.

Paznen 2. IlepBoHayajibHbIEe CBe€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactui BemecTBa. CBfA3b CKOPOCTH JBHXKEHHUS YacTHUI[ C
TemriepaTypoii. bpoyHoBckoe aBmxenue, nuddysus. BzaumonelicTBue uacTuil
BEIIECTBA: IIPUTSHKEHUE U OTTAIIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpucramnuyeckux) Tel. B3anMocBsi3b MEXy CBOWCTBAMU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysum.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psloB (C  HMCHOJIb30BAaHUEM

dboTorpaduii).
2. OnpITHI 110 HAOJIIOJEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 1O 0OHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBusKeHHe U B3aUMO/IelCTBHE TeJl.
Mexanuueckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUXKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM ABMXKEHHH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.
SBneHune wuHepuMH. 3aKOH HMHEPIUHU. B3aumopeilcTBHEe Tel Kak IpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.
Cuila Kak XapakTepucThka B3aumozaeicTBUs Teil. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenue cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIeHHE TSATOTEHUSI U CUJia
TskecTd. CHJla TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIIEHHBIX 0 OJHOM IpsiMoM. PaBHonencTByromas cuil. Cuja TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE NMOKoA. TpeHre B NPpUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HabGmogeHne MexaHMUeCKOro JIBUKEHHUS Tefa.
2. H3mepenue CKOPOCTH MPSIMOJIMHEHHOTO JIBHXKCHUSI.
3. HaOnroneHue sBieHUs HHEPLIUH.
4. HabmroneHue u3MeHEHUs1 CKOPOCTHU MPHU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CnoxeHue cuJj, HalpaBJIEHHBIX 10 OJTHOM TIPSMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUA (LIapUKa B KUIKOCTH,
MOJIEJIH DJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK Jajee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuKa o
HAKJIOHHOU ITOCKOCTH.
OmnpeneneHue mIOTHOCTH TBEPAOTO Tea.

4. OmbBITHI, TEMOHCTPHUPYIOIMINE 3aBUCUMOCTH pacTsOKeHHs (medopmariun)
MPY>KUHBI OT MPUI0KEHHOUN CHUIIBI.

5. OnpITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIB)KEHUS OT
Beca Tella U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paszneu 4. /laBiieHue TBEPABIX TeJl, sKUAKOCTEH M ra30B.



JaBnenue. CriocoObl yMEHBITICHUS! ¥ YBEIUYCHHUS JaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparypsl. llepenaua naBieHuUs
TBEPABIMU TEJaMHU, XXUIAKOCTAMHU W razamu. 3akoH Ilackans. [THeBmaTuueckue
MallliHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TIyOWHBI. ['mapocTratuueckuii
napagokc. Coobmraromnuecs: cocyanl. [ mapaBIudecKue MeXaHu3MBbl.

Atmocdepa 3emu u atmMocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3MymrHONW 000y0uky 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MODSL.
[TpuGopsl 1t U3MEPEHUsT aTMOC(EPHOTO TaBICHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpauyuu.
3aBUCUMOCThH JABJICHUS ra3a OT TEMIEPATYyPhI.

Ilepenava naBneHUs KUJIKOCTHIO U Fa30M.

CooOmaromuecs cocyibl.

['mapaBnuyueckuit mpecc.

[IposiBneHue necTBUS aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIbI OT 00bEMa MOTPYKEHHOW YacTU

I A

TeJIa U INIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBHITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOU KUIKOCTH.

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOrPYKEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEH  CUJIbI, JCWUCTBYIOIIEH Ha  TeJo,
IOIPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEHCTBYIOLIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA NOrpyKEHHOW B
JKUJIKOCTh YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpeJIeIIEHUE €€ IPYy30NOABEMHOCTH.

Pa3znen 5. PaGora u MoIIHOCTB. JHepPrus.

Mexanndeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIOocKocTh. [IpaBuio

paBHOBecusi pbryara. lIpumMeHeHwe TmpaBWJia paBHOBECHUsI pbluara K OJIOKY.

N



«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHeTnyeckas W NOTEHUHUAJIbHAS JHEPTHS.
[IpeBpalieHre OTHOTO BHUJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrYMU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHIKEHUU Tela

10 TOPU30HTAIBHOM MTOBEPXHOCTH.
2. HccrnenoBaHue yCclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPIHUH.
8 KUIACC

Paznen 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJOXXEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OINBIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopaenu TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBOMCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUW MOJIEKYJISIPHO--KHHETUYECKOU TEOPUH.
CmaunBaHU€ M KanWUISIpHBIE sBICHUS. TenaoBoe paciiupeHue u cxaTue.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHUKCHUSA
gactull. BHyTrpeHHss sHeprus. CnocoObl H3MEHEHHMS BHYTPEHHEH SHEPIUU:
Terionepeaaya u COBEpIIICHUE padoTHL. Bunsr TeIIonepeaayu:
TETUIONPOBOHOCTh, KOHBEKIIHS, U3TyUYCHHE.

KonandecTBo TemnoThl. YIenbHas TEINIOEMKOCTH BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBinenue w
OTBEpJICBAaHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAas TEIJIOTa IIJIaBJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHWUIIEHHS OT aTMoc(hepHOro
JIaBJICHUSL.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBa. Y eabHas TEIJIOTa CrOpaHusl.

[TpuHuuner pabotel TermmoBbiX jaBurarenei KIIJ[ TemmoBoro murarens.
TerioBble ABUTaTENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAILLECHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHIKECHHSI.
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Ha6monenune muddyszun.

HaOmronenne sBjieHU cMauMBaHKS M KaWUIAPHBIX SBICHUM.
HaGmro1eHre TenioBoro pacumpeHus Tel.

N3meHenne naBieHus rasa Mpu W3MEHEHUM 00bEMa W HArpeBaHUU WJIU
OXJIAXKJICHUU.

IIpaBusa u3MepeHus: TeMIEepaTyphbl.

Bunpr Termonepenaym.

OxnaxIeHUe TIPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habnronenue xumneHus.

. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIIOBBIX JABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIX caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBiIeHUs BO3yXa B OaJJIOHE HITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIIEHUSA BO3AyXa OT €ro
00bEMa U HArPEBAHMS WJTH OXJIAXKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHJIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TeMIIepaTyphl.

HaOnronenne wW3MeHEHUsT BHYTPEHHEH DSHEpPruud Tejla B pe3yjbTaTe
TeruIonepeaayu U paboThl BHEIITHUX CHJL.

HccnenoBanre sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJIOJHOH U
ropstyeii BOJIbI.

Omnpenenenue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIHUJIUHAPOM.

Onpenenenue yaeabHOU TEIII0OEMKOCTH BEIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIaKHOCTH BO3TyXa.

Onpenenenue yaeabHOW TETIOTHI IUIABJICHUS JIbJA.

Pazngen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa 3ieKTpuueckux 3apsaoB. BzaumoneiicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTH CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX T€J OT BETUYMHBI 3apSJI0OB U PACCTOSIHUS MKy T€JIaMHU).

Onektpuueckoe mnone. Hanpsok€HHOCTE 3iekTpudeckoro nosist. I[lpuHomn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCIOBUSI CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHI TOK B XKHUJIKOCTSIX U razax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpsDKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. Y ICIBHOE CONMPOTUBJIECHUE BellecTBa. 3akoH Oma
ans ydactka uenu. [locienoBarennbHOE W MApaJJIEIbHOE  COEAUHEHUE
MPOBOTHUKOB.

PaGota ® MOImMHOCTH J3JIeKTpUuecKoro Toka. 3akoH Jlxoymns—JleHa.
DneKkTpuvecKre ey U MOTPEeOUTENH IIEKTPUIECKO sHeprun B 0biTy. KopoTkoe
3aMBbIKaHUE.

[locTossHHbIE ~ MarHuThl.  B3aumopeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHutTHoe 1nosie 3eMJId U €ro 3Ha4YCHHUE JIJIs1 KU3HU Ha 3eMlie.
OnbiT  Opcrega. MarHuTHoe T1oJ€  3JIEKTpUYeckoro Toka. IlpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DneKTpoJBUraTesib MOCTOSHHOTO ToKa. Vcrnosib3oBaHWe »JeKTpojBUTaTeNield B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omnertel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUU. [IpaBuno JleHna.
DIIeKTporeHeparop. Cnoco06b1 MOJTYYEHHUS 3JIEKTPUIECKOM SHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DIeKTpur3anus Ted.
JIBa poia 3JIEKTPUUECKUX 3apsiIOB U B3aUMOJCICTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DNeKTpocTaTuIeCcKast HHAYKIHUS.
3aKOH COXpaHEHUS DJIEKTPUUECKUX 3apsiIOB.
[TpoBOAHUKY U TUDIICKTPUKH.
MoaenrpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJIKOCTH.
. ["'a30BBIH pasps.
. I3MepeHue cuiibl Toka aMIepMeETPOM.
. I3MepeHune 31eKTpUIEeCKOTr0 HAMPSXKEHUSI BOJbTMETPOM.
. Peoctar u Mara3uH cOnpoTUBIICHUI.
. B3aumoieiicTBrEe MOCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHHUs MOJI0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHo€ 1oJ€ TOKa. DJIEKTPOMArHUT.

JlercTBrMe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

DNEKTPOJBUTaTellb MOCTOSHHOTO TOKA.

UccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

Omnbitel Dapagnes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHUU €ro
BO3HUKHOBEHHUS.

DIIEKTPOreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHHUIO DJEKTPU3AIMHK Ted WHIYKIMEH U Mpu
CONPUKOCHOBECHUH.

UccnenoBanre neWCTBUSL DJIEKTPUYECKOrO TIOJISI HAa TPOBOJHUKUA U
JTUBJICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM IIEMTH TTOCTOSHHOTO TOKA.
N3mepeHne u peryJIMpoBaHUE CUIIbI TOKA.

N3mepenune u peryimpoBaHue HaMpsiKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pe3UcTop, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUST HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHUs U MaTepHaa.

[IpoBepka mnpaBwiia CIOXKEHHUS HAMPSHKEHUM TMpU TOCJIEI0BATEIHHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia aig CWIbl TOKa MpPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3nucrTope.

HccnenoBanre 3aBUCMMOCTHA CHJIBI TOKA, WAYILETO Yepe3 JaMIIOUKy, OT
HaINpsHKECHUS Ha HEH.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aMMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJSL TMOCTOSHHBIX ~ MarHUTOB IPU  UX
OOBEMHEHUU U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTylIKM C TOKOM KM MarHuTra OT CHWJIbl TOKa M HalpaBJICHUS TOKAa B
KaTyIIKe.

18. M3yueHue AelCTBYSI MArHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3yueHue padoThl 3JEKTPOIBUTATEIIS.

20. 3mepenue KII/I anekTpoaBuraTeabHON yCTaHOBKH.

21. OnBITBI MO UCCIAEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHON WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHUM 3HAYCHHUS W HANpPaBICHUS HWHIAYKIMOHHOIO

TOKA.
9 KUIIACC

Pasnen 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO MABMXKEHUsS. PaBHOMEpHOE MPSAMOIMHEWHOE
nBkeHue. HepaBHomepHoe npsiMmoninHelHOe JBrkeHue. CpelHsisi ¥ MTHOBEHHas
CKOpOCTH T€Jia IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHoe aBmkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anuies.

PaBHOMEpHOE ABMXEHHUE MO OKPY>KHOCTH. [lepmonm m wacrtota obOpareHusl.
JInHerHasa u yrioBasi CKOpoCcTU. LleHTpoCcTpeMUTEbHOE YCKOPEHUE.

ITepsblii 3ak0oH HptoToHa. BTopoit 3akon HeroToHa. Tperui 3akon HeroToHa.
ITpuHIUII CyNIEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cujia TPEHUS CKOJIbKEHUs, CHUIia
TPEHMUS TIOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue muianeT BOKpyr ComHua. IlepBas kocmuueckass CKOPOCTb.
HesecoMocCTh U neperpysku.

PaBHOBecue matepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynbec Tena. Mi3menenne mmmyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
MMITyJibCa. PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cusl TSXKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHeprun U paboThl. [loTeHIInanpHass YHEPTUs Tela, MOAHSATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHImanbHas 3Heprust CxKaTou npykuHel. Knunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmronenue MexaHWYeCKOTO JABUKEHUS TeJla OTHOCUTEILHO Pa3HbIX Tl

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

CpaBHeHue TyTed W TPACKTOPUN JBUXKEHHS OJJHOIO U TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUSL.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHS.

HaOnroienrie 1BUXEHUs Tella Mo OKPYKHOCTH.

HabGmronenne MexaHnuecKuX SBICHUMA, TPOUCXO/ISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPABHOMEPHOM UM  YCKOPEHHOM JIBH)KCHUHU
OTHOCHUTEIHHO KabnHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€la OT MAacChl TeJla M JECHCTBYIOIIEH Ha HETO
CUJIBL.

HaOnronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUM TEIL.

W3meHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

ITepenava umysbca Ipu B3aUMOICHCTBUU TEI.

[IpeobpazoBaHus PHEPTUU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJibca MPU HEYTIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHHe UMITYJIbCa TP a0COFOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaGmronenune peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH IIPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXAaHUYECKOW SHEPTUU MPU IBU>)KEHUU TeJla MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomol u onvimol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWUIIEr0 paBHOMEPHOTO
JBIDKCHUS IIApUKA WIIA TEJICIKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKECHHS
[IapuKa 1o HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBHUKEHHH IO
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU MHPU PaBHOYCKOPEHHOM
JIBH>KEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHONW CKOPOCTU IYTU OTHOCATCS KakK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue ko3P hUIreHTa TPSHUS CKOJIbKCHHS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JIBHKCHHUHU Teia
110 TOPU3OHTAJILHOU MMOBEPXHOCTH.



10. Ompeeniene  pabOTBHl CHUJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a C
MCIIOJIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS YJHEPTHH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHbI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIATyAa. MareMaTu4eCcKuil U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxaeHHsle — kojebanus.  Peszonanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHMYECKUMX BOJIH. [IpoposbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI H CKOPOCTh €€ pacnpoCTPaHEHHS.
MexaHnueckue BOJIHBI B TBEPIOM TeJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomkocTh 3ByKa U BbicOTa ToHA. OTpaxeHue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOnronenue kosieOaHuWili Ten MOJ JAEUCTBUEM CHUJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

HabGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmronenre BoIHYX/I€HHBIX KOJIeOaHUM U pe30HaHca.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHI1 pe30HaHC.
JIaﬁopamopnbte pabomul u onvimol.
1. OmpexneneHue dYacToThl M TepHoja KoyieOaHW MaTeMaTUYecKOro
MasiTHUKA.

2. OmnpeneneHne 4acTOTHI U NepruoAa KoaeOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOeOaHUil MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCHMOCTH TIEpUO/Ia KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TEpHO/a KOJeOaHWl rpy3a, MOABEIICHHOTO K
HUTH, OT MACChl Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh MepuoAa  KoseOaHwuid
MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHUS.

Paznen 10. Di1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  TMOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJH. I[lIkana »lEKTpOMarHUTHBIX BOJH. Mcnonp3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
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OnekTpoMaruutHasi npupoaa cBeta. CkopocTh cBeTa. BolHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. N3ydeHue CBOMCTB ANEKTPOMATHUTHBIX BOJIH C TMOMOIIBIO MOOMIBHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€C ABJI€HHUS.

JlyueBas  mMomenr  cBera.  Mcrounumkm — cBera.  [IpsmonmnHenHoe
pactipoctpaneHue cBera. 3atmenust Connna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTPaXKEHHUsI CBETA.

[Ipenomienue cBera. 3akoH TMpeaomieHUs cBeTa. [lonmHoe BHYTpeHHee
OoTpakeHHe cBeTa. Vicmonb3oBaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mywedt B 1nmH3e. Onrtuyeckas cucrema (oToammapara,
MHUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckas cucTteMa. bIm3opyKocTh H
JaTbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. Jlucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydei B coOMparole JInH3e.

XoJ j1y4yer B pacCEeUBaIOLIECH JIMH3E.

[Tomyyenue n300pak€eHUii ¢ TOMOLIBIO JINH3.

[Tpunaun aeictBus doToammapara, MUKPOCKOTA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6em0ro cBeTa B CIEKT.

12. [lonnyyenue 6enoro cBeTa Mpu CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIJia OTPAKEHUS CBETOBOIO Jiyya OT yrjia
MaJICHUS.

2. M3ydeHue xapakTEepUCTHK U300pa’KeHUs PEMETA B TUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOTO Jiyya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Tlonmydenue nzo0paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSHUSI M ONITUYECKON CHIIBI coOMparoien
JIVH3BI.

6. OMNBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPUSTHIO 1[BETA MPEAMETOB MPHU WX HAOIIOJACHUU uepes
[[BETOBbIC (DUIIHTPHI.

Pa3znena 12. KBanToBble sIBJI€HHUS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Mojens atroma bopa.
HcnyckaHre U noriomeHne ceeta arToMmoM. KBaHThI. JIMHEYaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel. PaamoakTuBHBIE
npespaiieHus. [lepuon nmomypacmnana aTOMHBIX SA€ED.

SlnepHble peakuuu. 3aKOHbI COXPAaHEHMS 3apsiJOBOIO M MAacCOBOTO YHUCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MacChl M SHEprum. Peakuuw cuHTE3a U
nenenus saep. Ucrounuku sneprunt ConHIA U 3BE3I.

SnepHas sHepreTuka. J[eMCTBUS PAgMOAKTUBHBIX H3JIyYEHUW HA JKHUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. ComekTp BoaOpoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TyUYCHHI.

6. Perucrtpanus uznmydeHus: IPUPOIHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnvie padbomul u onvimot.

1. HalGmroneHue CIUTONIHBIX U IMHEWYAThIX CIIEKTPOB U3TyUEHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YacCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOPUTENIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIONITNH MOYJTH TIPETHAZHAYCH JIJIsI CHCTEMAaTHU3aIu!
u  0000IIeHHs  TPEIMETHOTO  COJCpKaHWSA ©  OMNbITa  JICSITEIbHOCTH,
NPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (GU3HMKH, a TAaKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY T'OCYJIapCTBEHHOMY »HK3aMeHY Mo (u3uKe Ui O0O0ydaronuxcs,
BBIOPABININX 3TOT YYCOHBIN MpeIMET.

[Ip1 M3ydyeHuu NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEeILHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBAETCS JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, (dopMupyercs
€CTECTBCHHOHAYyYHass IPaMOTHOCTbh. OCBOCHHME HAYyYHBIX METOJOB HCCIEIOBAHUSA



SIBIICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMCHUSIMH OOBICHITH (pu3mdeckue
SABJICHUSA, NPUMEHsAA I[IOJIy4EHHbIE 3HAHUs, pelarb 3aJadyd, B TOM YUCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[TpyHUIMIIHATBHO OEATEIIBHOCTHBIN XapaKTep JAHHOTO pas3fielia pPeanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouMecs BBINOJHAIOT 3aJlaHusi, B KOTOPBIX UM
[peLIaracTes:
HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHATH
bu3nUecKue SBICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METO/Ibl UCCIEOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
YUCJIE JJIS IPOBEPKU TUIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOoOJee BaXXHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIIOIB30BAaHUS PA3IMYHbIX UCTOUYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPTUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue (u3MKMU Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAIMPABIEHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare nzyueHus pU3MKM HAa ypOBHE OCHOBHOI'O 00111er0 00pa30BaHMUs

y oOyuaronierocst 6yayT copMUpOBaHbI CIEAYIOIINE JUYHOCTHBIE PE3YyJIbTaThl B
JacTH:

1) mnaTpuoTHYECKOr0 BOCIMTAHUS:

— TPOSBIICHUE WHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
(bu3nYecKoil HayKH;

— IEHHOCTHOE OTHONIEHUE K TOCTHKEHHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKUX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTHKEHUN (PU3UKH;

— OCO3HAHUE BAXKHOCTH MOPAIBbHO--3TUYECKUX IMPUHIIMIIOB B JIESITEIHLHOCTH
YUYEHOTIO;

3) 3cTeTU4eCKOTr0 BOCIIUTAHMS

— BOCHPUITHE ACTETUUYECKUX KauyeCTB (PU3MYECKONW HAayKHu: €€ rapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMSL:

— OCO3HAHUE IEHHOCTH (U3MYECKOW HAYKHM KaK MOIIHOIO HMHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, BaXKHEWIIEH COCTABIISIONIEH
KYJIbTYPBI;

— pa3BUTHE HAY4YHOU JFOOO3HATEIILHOCTH, MHTEpEca K HCCIeI0BATEIbCKOM
NEeATEeNbHOCTH;

5) dopvupoBaHusi  KYJbTYPbl 3I0POBbSI H  3MOLMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HaHHUE IIEHHOCTH Oe30omacHoro oOpa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH MpaBUI OE30MAaCHOrO IOBEACHUS Ha
TpaHCIIOpPTE, Ha JOpOrax, C AJIEKTPHUUYECKUM U TEIUIOBBIM 00OpYyIOBaHHEM B
JIOMAIIIHUX YCIIOBUSAX;

— chopMupoBaHHOCTh HaBbIKa peQIIeKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y JIpyroro 4eiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AKTUBHOE y4YacTHE B PEIICHUM MPaKTUYECKUX 3ajad (B pamMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3allud, TOpojia, Kpas) TEXHOJIOTHYECKOW W



COIMAJIbHOW HAIpaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIC U (DUIUISCKUX
3HAHUU;

e — MHTEPEC K MPAKTUYECKOMY U3YyUYCHHIO MPOdeCcCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e — OpHEHTANMS HAa TPUMEHEHWE (U3MUECKMX 3HAHWHA JUIsl PEIICHHS 3a7ad B
objlacTl OKpy’Karollel cpeapl, TUIAHUPOBAHUS IIOCTYNKOB W OICHKH UX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPYKAIOIIECH CPEJIbI;

e — OCO3HaHHME IJI00AJLHOIO XapakTepa 3KOJIOTHYECKUX MpoOjeM M MyTed X
peleHus;

e §8) ajanTanmuM K HM3MEHSIOIIMMCS YCJOBHSIM COIHAJIBHOM M NPUPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aMMOJECHCTBUM TPU BBITIOJHEHUU HCCICAOBAHUNA M
IPOCKTOB (PM3MYECKONW HAIPaBIEHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
IPYTHX;

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 MPAKTUYECKYIO
TESITEBHOCTB;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIE (POPMYITHPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UIECKUX 00BEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTU
bu3uKy;

e — IUTAHUPOBAHWE CBOETO Pa3BUTHUS B TNPHOOPETEHUH HOBBIX (U3UUSCKHUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH M BBISBIISITh B3aUMOCBSI3U TTPUPOIBI, 00IIECTBA U
APKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIIEGHKAa CBOMX JICUCTBUU C Y4Y€TOM BIIMSHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrate OCBOCHHS MpPOrpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y oOydJaromnierocsi OyayT chopMUpOBaHBI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIONIUE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHUBHBIC  YHUBEpCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PETryJISTHBHBIC
YHHUBEpPCATbHBIC yUeOHbBIE JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JjornuecKkue 1eMCTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPHU3HAKKH OOBEKTOB
(stB7IEHU);

yCTaHaBIIUBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBISIBIISIT 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B pACCMAaTPUBACMBIX (paKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHHSIM;
BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBSI3U TPH HM3YyYCHUU (DU3UISCKUX
SBJICHMM U MPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJIb30BAaHUEM JETYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(hbU3UYECKUX BEJIMYMH;

CaMOCTOATENLHO BBIOUPATh CIMOCOO pemieHus Y4eOHOW (U3UIEeCKOM
3alayn (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISAIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPHCB).

Ba3oBblie nucciienoBarejbCcKue 1eMCTBUA:

MCITOJIH30BATh BOIIPOCHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUTAHY OTIBIT, HECIOKHBIN
(U3UYECKUN DKCIIEPUMEHT, HEOOJBINOE HCCIeA0OBaHUE (U3HUECKOTO
SIBJICHUS,

OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS WU DKCIIEPUMEHTA,;

CaMOCTOATENHLHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3yJIbTaTaM
MPOBEIEHHOT0 HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS;

POTHO3UPOBATh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MIPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

OPUMEHATh Pa3jIMYHble METO/bl, HHCTPYMEHTBI U 3alpOChl IIPU MOUCKE U
orOope MHPOPMALMM WIM JAHHBIX C Y4ETOM MPEAJIOKEHHON yueOHOM
(buznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (HOPM IpEICTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYI0 (QOpMYy MpEICTaBICHUS
MHpOpMAllMd ¥ WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECJIOXHBIMU
CXeMamH, uarpaMmmamMu, HTHOU rpa@ukoi U uX KOMOMHALUAMH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe AeCTBHA:

B XOJIe OOCYXXJEHHUs y4yeOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYXIaeMOi TEMBbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE HAa PEIICHHWE 3aJadd W TOJICpKAHUE
01arokeIaTeIbHOCTH OOIICHUS;



COMNOCTABJSATh CBOM CYXKJEHUSI C CYXICHUSIMH JPYTUX YYACTHUKOB
auanora, OOHapy»XKUBaTh Pa3Iudre U CXOJICTBO MO3UIINM;

BBIpa)kKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPECTABIATh PE3yJIbTaThl BHIIOJIHEHHOTO (PU3UYECKOTO OIbITa
(3KCrIepUMeHTa, UCCIIE0BaHUs, IPOEKTA);

MOHMMAaTh WU  MCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIAHOM U
WHIUBUIYyAIPHOW palbOThl TMpPU PEIICHUH KOHKPETHOW (u3mdecKomn
pOOJIEMBI;

OPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JIEHCTBUS
no e€ JOCTHXKEHMIO: pacHpeleisTh PpoiH, OO0CYyKIaTh MPOLECChl U
pEe3yIbTaThl COBMECTHOUM padOThI, 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOT'O Pe3yJibTara Io
CBOEMY HAIPABJICHUI0O U KOOPJAWHUPYS CBOM JICUCTBUA C JIPYTHUMU
YJieHaMU KOMaH/Ibl;

OIICHMBATh KAa4ECTBO CBOET0 BKJIaJia B OOLIMNA MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENHFHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyAIUSAX, TPEOYIOIINX
TSI pereHust GU3NIECKUX 3HAHU;

OpUEHTHPOBAThCS B  PA3NMYHBIX  TMOAXOJaX TMPUHATUA  PEIICHHUM
(vHAMBUAYaTbHOE, MPHUHSATUE PEUICHUS B TPYIIE, MPUHITHE PEIICHHM
rpynmoi);

CaMOCTOSITENTFHO COCTaBJISATh AITOPUTM pelieHus: (pU3nuecKoi 3a1aun win
IUTaHa HUCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeAJiaraéMble BApUAHThI PEIICHU;
JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIHUOHAJIbHBbIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIIEHKY CUTYAIlMH U IpeJiarath IiaH e€ U3MCHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHUS) PE3yJIbTaTOB
JESITEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJIE B XOJI BBIMOJHEHUS
(U3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIbCTB, WM3MEHHUBIIUXCS CHUTyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HHUKIINX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBHSIM;

CTaBUThH ce0s Ha MECTO JPYroro 4ejioBeKa B XOJIe CIOpa WJIH JIUCKYCCUU
Ha HAy4YHYI0 TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIOro;



MPU3HABATh CBOE MPaBO Ha OIMMOKY MPHU perieHur GU3NISCKUX 3a/1a4 WU
B YTBEPXKACHHUSX HA HAYYHBIEC TEMBI U TAKOE K€ IIPABO JIPYIOro.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o0ydenus B 7 Kjacce rpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUN:

WCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHUYECKHUE  SIBICHUA,
HaOIOZICHUE, DKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSHUS BelecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKOe [IBI)KEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAs
cua, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuyath sBiaeHUs (AudQy3us, TEMI0BOE BMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEpIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpalllcHUsI, Tepedada JAaBjiCHUs TBEPABIMH TeJlaMH, XUIKOCTSIMU U
razamy, arMochepHoe JaBlieHWe, IUTaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UUECKUX  SIBJICHUUA B
OKpYJKalomeM MHpe, B TOM uHcle (HU3UYECKUE SBICHUS B TMPUPOJIE:
IPUMEPHI JIBIDKCHHSI C Pa3IU4YHBIMU CKOPOCTSMH B JKMBOW M HEKHUBOMU
MpUpojie, JACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC W TEXHHUKE, BIIUSHUE
aTMOoc(EepHOro AaBjEHUS Ha KUBOW OpraHU3M, IJIaBaHUE PBIO, phlYaru B
TEJIE YEeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]1auy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJIICHUM;
OTKCHIBATh M3yYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBJICHUS, UCIIOJIBb3YS
¢u3nueckue BeNWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
NyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TAXKECTH, BEC
Tena, CWIa TPEeHus, JaBieHue (TBEPAOro Tena, >XKUAKOCTH, Trasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHW4YecKas pad0oTa, MOUIHOCTh, IJIEYO CHUJIbI,
MOMEHT CHWJIbI, KOI(P(GUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETHYEeCKash W MOTCHIMalIbHAs DHEPrusi), MPU OMUCAHUM MPABUIHHO
TpakToBaTh  (UBUYECKUM  CMBICI  UCIOIB3YEMbBIX  BEIWYUH, MX
0003HaueHUsS W CIUHHIBI (U3MUYECKUX BEIWYMH, HAXOAWUTH (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JAPYTUMH BEJIUYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepH30BaTh CBOICTBa Tes, (PU3MYECKHE SBJICHUS U IPOIECCHI,
UCIIOJIb3YsI TIpaBUiIa CJIOXKEHUs CHJI (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs phiuara (0OJoka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM
SHEPruH, TpPU DSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMMCBIBATH €M0 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3HUECKUE SIBICHHUSA, POIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJIEJICTBEHHBIE CBSI3H, CTPOUTH OObsICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiarb pacy€THbIE 3anadyd B 1-2 JEUCTBUSA, HCIOJIb3Yys 3aKOHBI U
(dbopmynibl, CBsA3BIBatOUIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE yCIOBUE, MOJICTABIATh (PU3UUECKUE
BEJIMYMHBI B (HOPMYJBl W MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEICHUs 3a]a4, OLCHUBATh PEeaJTUCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOI BEJIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(bu3NYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHMS BBIICIATH MPOBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
MOJy4YEeHHBIM pe3yJibTaT, HAaXOAUTh OLIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

OPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WIH
(buznyecKux CBOICTB Tel: dbopmyIHpoBaThH MIPOBEPSIEMBIEC
MIPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEUIOAKEHHOI0 000pyJ0BaHUS,
3aMKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSMbIE U3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChl Tena,
o0b€Ma, CUJBl M TEMIEpaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB, 3aMKCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
IpYro € HCIONb30BAHUEM IIPSMBIX HM3MEPEHUN (3aBHCHUMOCTH IIyTH
PAaBHOMEPHO JABWKYULIErocsl Tejla OT BPEMEHHM JBHKECHHUS TeElld, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIAI1 CONPHUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KHUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacCTH Tela U OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHUs TEJl, YCJIOBUW paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B



IJIAHUPOBAHUKM  Y4E€OHOTO WCCJIENIOBaHMS, COOMpaTh YyCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs], CIenys NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl TMOTYYCHHONW 3aBUCHUMOCTH (DM3WUECKHX BEJIUYUH B BUJC
NPEUIOKEHHBIX TaONHIl U TpaduKOB, JeNaTh BHIBOJBI MO pe3yjbTaTaM
WCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (DU3NYECKUX BEIMYMH (TIJIOTHOCTh
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUila TPEHHUS CKOJBKECHHUS,
JaBJICHUE  BO3/yXa, BBITAJIKMBAIONIAs  CWJa, JCHCTBYIOIAs  Ha
NOTPYKEHHOE B JKHJIKOCTh TeNO, KOA((UIIMEHT TMOJIe3HOrO IeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATHh 3HAUCHUE HCKOMOM BEJIMUUHBI;

COOJTFOIaTh MpaBUiIa TEXHUKU O€30TMaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM
o00opyI0BaHUEM;

YKa3bIBaTh TPUHIIMAIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTR:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYIbl, Oapomerp,
phIYar, MOBMKHBIA U HETIOJBM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepHU30BaTh TPHHIMIBI  JICHCTBUS W3YYCHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONMOpPOH Ha WX ONMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOOIPOBOJA, THUAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUSA
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN M HEOOXOAUMble (PU3NYECKHE 3aKOHBI
M 3aKOHOMEPHOCTH;

MPUBOANTh  TNpPUMEpPHl  (HAXOOWTh  HWH(OpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MpH OoOpalieHu ¢ IpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS U COOIIOICHHS
HOPM DKOJIOTUYECKOTO MMOBEJICHHS B OKPY’KAIOIIEH Cpeie;

OCYLIECTBJISATH OTOOpP HCTOYHMKOB HH(popMmauuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM © TyTEM CPaBHEHHS PaA3IMYHBIX HCTOYHWUKOB  BBIJCISTH
uH(pOpMaIUIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEIOCTOBEPHOI;

MCIIOJIb30BAaTh MPH BHITIOJHEHUH yUYeOHBIX 3a/laHUi HayYHO--TIOMYJISIPHYIO
JUTEepaTypy (PHU3MYECKOTO COAEpX aHHs, CIPABOYHbIE MaTEepHUAbI,
pecypchl cetu HTEpHET, BliaieTh NpUéMaMHi KOHCTIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAITUU M3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HU3MUEeCKOro COAEpKaHUs, B TOM



qucie MyOJUYHO JeNaTh KpaTKUe COOOIIEHHUS O pe3yJbTaTax MPOEKTOB
WIA Y4YeOHBIX HCCJIEIOBAaHUM, IPU 3TOM TIPaMOTHO HCIOJIb30BAThH
U3yYEHHBbI NOHATUHHBIM anmapaT Kypca (U3HMKH, COIpPOBOXAAThH
BBICTYIUICHUE MIPE3CHTALUEH;

IIPU BBINOJHEHUU YUYEOHBIX IMPOEKTOB M HCCIEJOBAaHUU pPACIPEIEIISTH
00sI3aHHOCTH B TpYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJla4aMH,
CIEIUTh 3a BBINOJHEHWEM IUIAHA JEUCTBHM, aJCKBaTHO OLEHUBATh
COOCTBEHHBIH  BKJaA B  JEATENBHOCTb  IpPYyMINbl,  BBICTPAUBaTh
KOMMYHUKATHUBHOE B3aUMOJCUCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIHX.

K xoH1y o0yuenus B 8 kiacce npeMEeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCSI YMEHUIA:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAUIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIIIEHHBI Tap, BIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HIEKTPUUECKOE IOJIE, TPOBOJIHUKU
U TUDJIEKTPUKH, TIOCTOSIHHBINA JIEKTPUUYECKUN TOK, MATHUTHOE TI0JIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpeHuEe M CKaThe, Terionepesaaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHUE, KANWJUISIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJICHCAIusl, TUIaBJICHUE, KpUCTaUIM3anus (OTBEpJieBaHUE), KUIICHUE,
Teronepegaya (TerI0MpPOBOHOCTD, KOHBEKIIHS, W3IIYyUYEHUE),
ANEKTpU3alus T, B3aUMOJICUCTBUE 3apANIOB, JACHCTBHS 3JIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJICHCTBUE MArHUTOB, JACHCTBUE
MAarHUTHOTO MOJIsl Ha TPOBOJIHUK C TOKOM, JIEKTPOMATrHUTHAS UHAYKIIHS)
[0 OINHCAHUID MX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UUECKUX SIBIEHUU B
OKpY>XKalollleM MHUpE, B TOM 4Yucjie (U3NYECKUE SIBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBIE SIBIIGHUS B TPUPOJE,
KpUCTAJUIbI B mpupoze, uiznydeHue CoJiHIIA, 3aMep3aHHe BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMAaHA, HHES, CHETa, AIEKTPUUYECKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Apeid MOJIIOCOB, POJb MAarHUTHOTO MOJS Ui KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (TIpHU3HAKH) (PU3MUECKHUX
SIBIICHUI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA Tel M (U3MUECKHUE SBJICHUS, UCIIOJIb3YSI
(duznyeckre BEIWYUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHs, KOJTUYECTBO
TEIUIOThI, yJENbHAas TEIJIOEMKOCTh BEIECTBA, YyJeldbHAs TEIUIOTa



IUTABJICHUS, yJeJbHas TEIJIoTa MapooOpa3oBaHus, yJAeldbHAas TeIIoTa
CrOpaHus TOIUIMBA, KOA()(PUIMEHT TOJE3HOr0 JIEHCTBUS TEMJIOBOU
MAalIuHbI, OTHOCHUTENIbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUECKHUM 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAINpPSKEHUE, COMPOTHBIIEHHE MPOBOJIHUKA,
YAEIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKA), NPH ONHCAHUM NPABUIBHO  TPAaKTOBATh
(bu3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
¢u3NyeCKUX BEJIWYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepU30BaTh CBOICTBa Tel, (PHU3WYECKUE SBICHUS U MPOIECCHI,
UCITIOJIB3YS] OCHOBHBIE IOJIOKEHUS MOJIEKYJISPHO--KMHETHYECKOW TEOPUU
CTpPOEHUS BEIlleCTBA, NMPUHLMUII CYNEPHO3UIMU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i yyacTKa LEenu, 3aKOH
Jlxoyns—Jlenna, 3aKkOH COXpaHEHMS DJHEPIUM, IPpU HOTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3aIllMChIBaTh €r0 MaTeMaTH4YeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrH4YeCKux
1aroB ¢ omnopol Ha l—2 W3y4eHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anayd B 2-3 JCHCTBUS, HCMOJIb3Yys 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBHS 3a/1lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JUIS peUIeHHs] 3aJauyd, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HeoOXonuMble Mg €€ pelIeHHs, MPOBOAUTH pPacy€Thl U CPABHUBATH
MOJIy4YEHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEHIUTh HIpPH MOMOLIU
(bu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHHE HCCIEIOBaHUS, BBLACIATH
MIPOBEPSEMOE NPEANOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTh MOPSJIKa
IIPOBEJICHUSI HCCIIEOBAHU, 1€JIaTh BBIBOBL;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(u3MYEeCKUX CBOMCTB Tel (KanWLISPHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPhL, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MPU M3IYYEHUU OT LBETA H3Iydaromiedl (IOrJIONIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMIEPATyphbl KUAKOCTH U
IoWAaaM €€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel U B3aUMOJEHUCTBUE
ANEKTPUYECKUX  3aps/ioB, B3aUMOJECUCTBUE IMOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHMTHOrO IIOJS Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa DBJIEKTPOJABUTATENsl IOCTOSHHOIO TOKa): (OpMYJIMPOBATH
MPOBEpPsIEMbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEIIOAKEHHOTO
000py/I0BaHUs, OMUCHIBATH XO/JI ONbITa U (HOPMYITHPOBATH BHIBOIBI;
BBIIOJIHATh ~ NPAMBIE  W3MEPEHHMS  TEMIEPATYPbl,  OTHOCHTEJIBHOMN
BJIQXHOCTH BO3/1yXa, CHJIbI TOKA, HANpPSOKEHUS C MCIOJb30BaHUEM
aHaJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATh
pe3yJIbTaThl U3MEPEHUI ¢ yUETOM 3aJaHHOI a0COJIFOTHOM MOIPENIHOCTH;
MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEJIMUYMHBI OT
ApPYyrod C HUCHOJIb30BAaHUEM  MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOLIAJAHM IIONEPEYHOIO
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJAHKUKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHHs Ha  IPOBOJIHUKE,
UCCIIEOBAHKME IIOCJIEIOBATEIbHOTO UM IAapajuIe]IbHOTO  COCAVHEHHUH
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUpPATh YCTAaHOBKY H
BBIMOJHATh U3MEPEHUs, CIENysl MPEAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUIE TaOIUI U TpaduKOB,
JIeJIaTh BBIBOJBI 110 PE3YJITATaM UCCIEAOBAHMS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHHS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUE MPOBOAHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIaHUPOBaTh W3MEPEHHs, COOUpPATh
DKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, CJEIysl IPEIIOKEHHON WHCTPYKLIHH, U
BBIYHCIIATH 3HAUEHUE BEIUYUHBI;

cOOJIOAaTh MpaBuila TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opyToBaHUEM;

XapaKkTepU30BaThb IMPUHIMIBI JEUCTBUS HM3YyUYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX ONucaHus (B TOM 4YHUCIE:
CUCTEMA OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIBTMETP, CUETUMK HIIEKTPUUYECKOW HHEPrUH, 3JIEKTPOOCBETUTEIIBbHBIE
pUOOPBI, HArpEeBATEIbHBIE FIEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, MIEKTPOABUTATENb IIOCTOSHHOTO TOKA),
UCIOJb3ysl 3HAHHUA O CBOMCTBaX (PM3MUYECKUX SIBICHUI U HEOOXOIUMBIE
(du3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHUTEIIbHbBIE
npuOopbl MO CXeMaM M CXEMaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMI'POMETP, IBUraTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX



Iernel ¢ Mmocae0BaTeIbHBIM U MapaUIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYECHHS DJIEMEHTOB AJIEKTPUUECKUX IIETICH;
NPUBOANTh  TpUMEpbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HMCIIOIb30BaHMs (U3MYECKUX 3HAHWNW B TOBCETHEBHOMN
KU3HH JIJIs1 oOecrieueHnst 0€30MacHOCTH MPpU oOpaIreHnu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 37I0POBbS U COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIECH Cpejie;

OCYIIECTBJISATh TMOUCK HHPOpManuu (U3NUECKOTO COJEpKaHHUS B
WuTepHeTe, Ha OCHOBE WMEIOIIUXCS 3HAHUW © TYTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISITH  MH(POPMAIHMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MM MOKET OBITh HEJTOCTOBEPHOM;
MCITIOJIB30BATh MPU BBITIOJHEHNUN YUYEOHBIX 3aJaHU HAyYHO--TIOMYJIIPHYIO
JUTEPATypy  (U3HUECKOTO  COJEp)KaHHWs, CIPAaBOYHBIC MaTepHaJIbl,
pecypchl cetn MIHTEpHET, BlIageTh MpUEMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUN U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpPaTKUE YCTHBIE COOOIICHHS,
00006mas wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHWsl, B TOM 4YHCIAE TNYOJUYHO TIPEACTABISTH PE3YJIbTaThI
MPOEKTHOW WM WCCIIEOBATENbCKON NEATEIBHOCTH, MPU STOM T'PaMOTHO
WCIIOJIB30BaTh M3YUYEHHBIM TOHATUHHBIA ammapar Kypca (QHU3HKH,
COTPOBOXK/IATh BBHICTYTUICHHE MTPE3CHTAIINEH;

MpU BBHITIOJHEHWN YYEOHBIX TMPOEKTOB U HCCIETOBAHUN (DUIUUECKUX
MPOIIECCOB PACTIPEACTATh OO0S3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTABJICHHBIMH 33J]a9aMHt, CJICANTH 3a BHITIOJHEHUEM IUIaHa JACHCTBUN U
KOPPEKTUPOBATh €T0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJA] B
JeSITENBHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3periarh KOH(DIUKTHI.

K konIy o0yuenus B 9 Kkjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCSI YMEHUM:

WCMOJIb30BaTh TNOHATHUS: CHUCTEMA OTCYETa, MarepuaiabHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABWXKEHUS, nedopmarus
(ympyras, mjgacTU4eckas), TpPEeHHE, IIEHTPOCTPEMHUTEIIbHOE YCKOpPEHHE,
HEBECOMOCTbh M MEpPerpy3Kd, LUEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEo,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHus U
BOJHBI, 3BYK, WH(Pa3BYyK M YJIbTPa3BYK, JSJICKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPBI UCITYCKAHUS U TOTJIONICHUS, alibda-, 6eTa- U raMMa-u3Iy4eHuUs,
M30TOIBI, SIAEPHAS SHEPTETUKA;



paznuyath SBICHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEIHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIXKEHUE, CBOOOJIHOE
NaJiCHUE TeJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pPEaKTUBHOE JBWKEHUE, KOJeOaTebHOE JBIKEHHUE (3aTyXarolue U
BBIHYXJICHHbIE KOJI€OaHWs), PE30HAHC, BOJIHOBOE JIBUKEHHUE, OTPaKEHUE
3ByKa, MPSIMOJIMHEHHOE pacCIpOCTPaHEHUE, OTPAXKEHHUE U MPEIOMIICHUE
CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETA B
CIEKTp U CJIO0XEHUE CIEKTPAJIbHBIX IBETOB, JIUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
M3JIyUYEHUS ) IO ONMKUCAHUIO0 UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUIECKOE SBIICHNUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpy’XaroleM Mupe (B TOM uuciie (u3nueckue sBJICHUS B IMPUPOJE:
MPUJIUBHI U OTJIUBBI, ABUXKeHUE TuiaHeT COJIHEUHOUW CUCTEMBbI, PEaKTUBHOE
JBIKCHUE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 53XO, IBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOJIOTMYECKOE JIEWCTBHE BUAMMOTO,
yabTpaUOJIETOBOTO U PEHTTCHOBCKOTO U3IYyUYECHHH, €CTECTBEHHBIM
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJUOAKTHUBHOE H3ITyUEHUE
MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PAAUMOAKTUBHBIX W3JIyYEHUM Ha
OpraHu3M 4YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UYECKUX
SIBJICHUU

OMUCHIBATh U3y4YCHHBIE CBOMCTBA T U (DU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢bu3nYecKkue BENMWYWHBI (CPEIHSSI W MTHOBEHHAs CKOPOCThb Teia TpH
HEPAaBHOMEPHOM JBW)KCHUHM, YCKOPEHHE, IMEpPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHMS, CHUJIa YIPYIOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJICHUs, BEC TeJla, HUMIIYJIbC Tejla, HUMIIYJIbC CHIIBI,
MeXaHuueckas paboTa M MOIIHOCTb, MOTEHIUAIbHAS DJHEPrusi Tela,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAJIbHAS SHEPIrUsl C:KaTou
MpY>XKUHBI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXaHUYECKash SHEprus,
MEePHOJT U YacToTa KoJeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTesib MPEIOMJICHUS CPEbl), TP OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (U3UYECKUI CMBICI HCMOJIb3yeMbIX BEJIMYHUH,
0003HaueHUs W EIUHHIBl (U3HMUYECKUX BEITWYNH, HAXOMWUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTMMH BEITUYHHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W IPOIIECCHI,
WCIIOJB3Ysl 3aKOH COXPAHEHUsI PHEPTyU, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHITUIT  CYNEPIIO3UIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amumies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCa, 3aKOHBI OTPAXKEHUS U
NpeTIOMJICHUS CBETa, 3aKOHBI COXPaHECHHsI 3apsS0BOTO U MacCOBOTO YHUCEI
OpHU SACPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHUECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3NYECKUE MPOLECChl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATDH
MPUYUHHO--CJICICTBEHHbIE  CBS3U, CTPOUTh OOBsACHEHHEe U3 2-3
JIOTHYECKHX IIAaroB ¢ OMOpPO Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYCCKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WUJIU 3aKOHOMEPHOCTEH;

pemath pacy€THble 3aJaud  (OMUparoIIMecss Ha Ccucremy u3z 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONTUE (HU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/audl 3alHChIBATh KPAaTKOE
yCIIOBHE, BBISBIATH HEIOCTAIOIINE WA U30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE TSl PEUICHHS], TPOBOAUTH PACUETHI U
OIICHWBATh PEATUCTHYHOCTh IMOJIYUYEHHOTO 3HA4YCHHUS] (U3HUUECKOU
BEJIMYUHBIL

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEUIUTh TMPU MOMOIIH
(GU3HYECKUX METO/OB, WCIIONB3Yysl ONMHCAHHWE HWCCIIECIOBAHUS, BBIACIATH
MpOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPABWIBHOCTH IOPSIKA
MPOBEICHHUS]  WCCJCAOBAHMS, JElaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUI U OIBITOB;

NPOBOJUTH OMBITHl 10 HAOMIOACHUIO (U3WYECKUX SBICHUH WU
(¢u3nYecKuX CBOMCTB Tea (M3ydyeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HPHEPruH, 3aBHUCHUMOCTh NEpUOAA KOJeOaHUN NPYKHUHHOTO
MasTHUKA OT MacChl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTHh OT
aMIUTATYIBI MaJIBIX KOJICOAHWH, TIPSIMOIMHEHHOE PACTIPOCTPAHCHHE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pakKeHHsI IpeaMeTa B COOMparoIien
TUH3e, HAOMIOJEHNE CIUIONIHBIX W JMHEHYAThIX CHEKTPOB H3IIyYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
o0OpyOBaHUs, OINHUCHIBATH XOJI OMNbITAa W  €ro  pe3yJbTarhl,
(GbopMyIUpPOBaTh BEIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaenss
cpeqHee 3HAUYCHHE W3MEpSIeMON BeIMYuHbl ((POKyCHOE paccTOsHHE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOp crHocoOa HU3MEpPEHHUs
(M3MepUTeNbHOTO IPUbOopa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (DHU3MUECKHX BETUYHUH C
MCIIOJIb30BaHUEM NPSIMBIX HM3MEPEHUH (3aBUCHMOCTH MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HayaJllbHOM CKOPOCTH, NEpUOAa
KoJIe0aHUIl MaTeMaTHYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yrja MaJeHus U yIia MpeJIoMIIEHHs OT YIJa
NajicHus): IUIAHUPOBATh HCCIENOBAHUE, CAMOCTOSTENLHO COOMpPATh
YCTaHOBKY, (PHKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
(bu3NYeCKUX BEIWYHH B BUAC TAONWIl U TpaUKOB, JeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH (CperHss
CKOpPOCTb M YCKOpPEHHE Tejla IpPU PpPaBHOYCKOPEHHOM JBUKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUs], KECTKOCTh MPYKHHBI, KOIPPUIUEHT
TPEHHsI CKOJBKEHHs, MeXaHHM4eckas pabdoTa U MOIIHOCTb, YacToTa H
nepuoj KojeOaHWNW MaTeMaTUYecKOro U MPYKUHHOIO MAasiTHUKOB,
ONTHUYECKass CHJIa COOMpamIeld JIMH3bI, PaJuOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHS, COOUpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEMysl MPEII0KEHHOW HHCTPYKIIH, BBIUYUCIATD
3HaYeHHE BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiia TEXHUKK 0€30M1aCHOCTH P padoTe ¢ 1abopaTOpHbIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK M3YUYEHHBIX (PHU3UUECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBI HCTOUYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aToMa, HYKJIOHHas
MO/I€NIb AaTOMHOTIO Spa;

XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OMHCAHUA (B TOM YHUCIE:
CHHUIOMETP, JATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, Kamepa BuiabCOoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3NYECKHX SBJIEHUW U  HEOOXOIUMBbIE  (PU3HUYECKHE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOIIECCOB
IOpU PELIEHUU YUYEOHO--TIPAaKTUYECKUX 3a]a4, ONTHUYECKHUE CXEMbl MJIs
MOCTPOEHUS N300PAKEHHI B IJIOCKOM 3€pKaJie U cOOMparolel TMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  MPUMEPax)
IPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEJHEBHOU
KU3HU U1l obecriedeHus 0€30MacHOCTH MPU OOpallleHUU ¢ NMpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3/I0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KAIOIIEH CpeIe;



OCYIIECTBIISITh TOUCK HHPOpMAIMH  (PU3UYECKOTO COACpXKaHUSI B
HHuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OMpEAeNICeHUs TOCTOBEPHOCTH MOJYYEHHOM MHPOpPMalUh Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JONIOJIHUTENbHBIX HCTOYHUKOB;

MCITI0JIB30BATh MPHU BBINOJHEHNUN YYEOHBIX 3aJaHUl HAyYHO--IIONYJIIPHYIO
JUTEepaTypy (PU3MYECKOrOo COAEpXaHHs, CIPAaBOUYHbIE MaTepHalbl,
pecypcel cetu MHTEepHET, BiianeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpa3zoBaHusi HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE UM YCTHBIE COOOILEHHS Ha OCHOBE
nH(pOpMaMU W3 HECKOJbKHX MCTOYHUKOB (PU3UYECKOrO COJEp KaHMS,
MyOJIMYHO NPEICTABIATh PE3YJIbTaThl IPOEKTHOW WIIA MCCIIE0BATENbCKON
NEATEIbHOCTH, IMIPU O3TOM TIPaMOTHO  MHCHOJB30BaThb  W3YYEHHBIN
NOHSATUIHBIA anmapar W3y4yaeMoro paszjiena (U3MKH U COMPOBOXKAAThH
BBICTYIUICHHE Tpe3eHTalueld ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undgposbie)
Kontpoabnbie IIpakTuyeckme
n/n NPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. dusuka u €€ poJib B IO3HAHNH OKPYKAIOLIEro MUpPa
Bbu6nuoreka [JOK
1.1 dusnka - HayKa 0 IPUPOIE 2
YK PHpOA https://m.edsoo.ru/7f416194
bub OK
1.2 duznyeckre BETHINHEI 2 1 nbsmorexa I1
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBEeHHOHAyYHBIN METO/1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Uroro mo pazneny 6
Pazjen 2. [lepBoHayanbHble CBeJeHUs 0 CTPOCHHH BellleCTBA
bub K
2.1 CtpoeHue BelecTa 1 nommotexa [0
https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmorexa [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 Arperatable COCTOSIHHS BEIleCTBa 2
P H hitps://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel
but6mmoreka [JOK
3.1 MexaHunueckoe JBMKECHUE 3
g hitps://m.edsoo.ru/7f416194
32 Huepnus, macca, INIOTHOCTh 4 1 bubnuoreka [JOK



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

. .B 14 2
33 Cruna. Brer https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Paznen 4. /laByienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPABIMU 3 bubnmnoreka [JOK
' TEJIaMH, )KUIKOCTIMHU 1 Ta3aMu https://m.edsoo.ru/7f416194
bubmmorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4. A
3 TMOChEpHOE MaBCHE 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUJIKOCTU U Ta3a HA OTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Paznea 5. PaGora n MOIIHOCTD. JHeprus
bubnuoreka [JOK
5.1 Pa6 3 1
abota 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bub6nuoreka [JOK
52 II 5 1
POCTHE MEXQHHSMEL https:/m.edsoo.ru/7f416194
b K
5.3 MexaHundeckast SHEpPTHs 4 1 nommorexa O
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



8 KUIACC

KoanyecTBO 9acoB DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3iaeaoB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (uitcpp )
NMPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThbI padoThl
pecypchl
Pa3nea 1. TenyioBble sIBJIEHUS
1.1 CTpoeHue U CBOIMCTBA BEIIECTBA 7 bubmorexa LIOK
’ ™ m https://m.edsoo.ru/7f4181ce
Bbu6nuorexa [JOK
1.2 T 21 1 5
CILTOBBIC MPOTECChl https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasnea 2. DiiekTpu4ecKkne M MATHUTHBIC SIBJICHHSA
)1 DNEeKTPUYECKUE 3apsi/ibl. 3apsHKEHHBIC Tella 7 1 bubmmorexa [JOK
' ¥ UX B3aUMOJICHiCTBIE https://m.edsoo.ru/7f4181ce
Bbu6nmuorexa [JOK
2.2 I1 7 7 20 1 7
OCTOSHHBIH SJICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
b K
2.3 MarauTHble SBICHUS 6 1 1.5 nomorexa O
https://m.edsoo.ru/7f4181ce
b K
2.4 DJIEKTPOMArHuTHAsI MHIYKIIHS 4 nomorexa O
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5



9 KUIIACC

KoaugecTBo yacoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aesioB H TeM udpoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (uitcpp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThl
pecypchbl
Pa3pen 1. Mexannueckue siBJIeHUS
11 MexaHu4eCKOe JBMIKCHUE U CIIOCOOBI €0 10 1 bu6nuoreka [JOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
1.2 B3aumoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmnorexa [IOK
1.3 3aKOHBI COXpaHEHUI 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznea 2. MexaHn4yecKHe K0JI€0aHUA U BOJTHEI
bubmnorexa [IOK
2.1 MexaHuueckre KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubanorexa LIOK
2.2 MexaHn4eckne BOJIHBL. 3BYK 8 1 3 nomoreka L
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazjen 3. DiieKTpOMArHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMArHUTHOE TOJIE U 6 ) bubnuorexa [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJCHUSA
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubnuorexa [JOK



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

bu6nuoreka [JOK
4.2
JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3JI0’KeHHE 0eJIoTo CBETa B CIIEKTP 3 hitps:/m.cdsoo.ru/741a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€E SIBJICHUSA
5.1 Hcnyckanue u noriaonieHue cBeTa aroMoM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
2 1
> CTpoeHue aToMHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 1 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. IloBTopuTe1bH0-0000111a101M I MOAYJIb
6.1 [ToBTOpEeHME B 0000IIIEHNE CONEPIKAHUS 9 ) bubmuorexa [JOK
’ Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27






IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
undposBbie
Nen/m  Tema ypoka Kontpoasnubie IIpakTnyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pusnka — Hayka o npupoje. SBieHus |
MIPUPOJIBI
PuU3NYECKHE SBJICHUS 1
du3nyecKre BEJIMUYUHBI U UX U3MEPEHUE 1
VYpoxk-uccnenosanue "N3mepenne
TeMIepaTypbl IIPU MTOMOIIU KUJIKOCTHOTO 1 1
TEPMOMETPA U JAaTUHKA TEMIIEpaTyphl"
MeTtoapl HayuyHOro no3Hanud. Onucanue | bubnuorexa LIOK
(U3UYECKUX SIBJICHUH C ITOMOIIBIO0 MOJICIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:
JaTbHOCTh MOJIETA IIApUKa, IYIIEHHOTO | |
TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIIe
BBICOTA ITycKa"
Crpoenue BemiectBa. ONBITHI,
bu6mmoreka [{OK
JTOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1
https://m.edsoo.ru/ff09feOa
BEIIECTBA
bu6moreka [IOK
JIBM>KeHHE yacTHUl BELECTBA 1
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanue «OnbITh O
HAOII0ICHUIO TETIOBOTO PACIIMPEHUS 1 1

ra3oB»




10 ArperatHble COCTOSIHUSI BEIIECTBA
Oco00EHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI.
bu6moreka [IOK
11 O6006mmenue no pazneny «IlepBonayanbHbIC
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOECHUHU BEILIECTBA
12 Mexanudeckoe JaBrkeHHE. PaBHOMEpHOE 1 bubnmoreka [JOK
HEPAaBHOMEPHOE IBIKEHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmorexa [HOK
13 CxopocTth. EnuHuUIB cCKOpoCcTH
p A H P https://m.edsoo.ru/ff0a079¢
14 Pacuet nmyTt 1 BpeMEHH IBUKEHUS bubmmorexa [IOK
yr P s https://m.edsoo.ru/ff0a0aed
bubmuoreka [IOK
15 Nuepuus. Macca — Mepa HHEPTHOCTH TeJ 1
https://m.edsoo.ru/ff0a0c10
16 [I;moTHOCTH BemecTBa. Pacyer maccol u bubnmoreka [JOK
o0beMa Tejia Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabora «Ornpenenenue
IJIOTHOCTHU TBEPJIOTO TEJIa»
13 Pemenwne 3agau mo teme "llmoTHOCTH bubmuorexa [JOK
BemiecTra" https://m.edsoo.ru/ff0al23¢c
19 Cuita Kak XapakTEepUCTUKA B3aUMOICUCTBUS
tes. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHnas pabota «3ydeHnue
20 3aBUCUMOCTH pacTsoKeHHs (nedopmarin)
MPY>KUHBI OT MPUJIOKEHHON CHIIBI
21 SBnenue TsaroteHus. Cuma TSKECTH
CBsI3b MEXKy CHUJION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3amay mmo teme bubmorexa [OK
— . https://m.edsoo.ru/ff0al778
Cuna TsKecTu
23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuoreka [JOK



du3nyeckue XAPaKTCPUCTUKHU IIJIAHCT

https://m.edsoo.ru/ff0al1502

24 Nsmepenune cui. Junamomerp bubmorexa HOK
https://m.edsoo.ru/ffO0al8cc
bu6mmoreka [JOK

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

26 CnoxxeHue IByX CHUJI, HAIPABJIEHHBIX 110 bubnunoreka [JOK

OHOU IpsiMOM. PaBHOACHCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

7 Pemnrenue 3amad mo teme

"PaBHoelicTBYIOIIAS CHIT"
)3 Cuna tpenus u e€ BuablL. TpeHue B mpupojie bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
79 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bu6nuoreka [IOK
CHJIBI TaBJICHUSA U XapakKrepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINUXCS TOBEPXHOCTEH»
30 Pemenue 3anau Ha onpeneneHue
PaBHOJICUCTBYIOIIEH CHJIbI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I"padmyeckoe n300paKeHUE CHITY, bubmmorexa [IOK
. https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAEHCTBYIOIIAS CUID)
KonTponbHas paboTa no remam:
1 «MexaHnueckoe aBrmKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3zoopaxenue cun, «CHIbD
13 Hasnenune. CiocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEIIMYEHUS TABIICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS raza bubmuotexa [JOK

0T 00BbEMa, TEMIIEPATypHI

https://m.edsoo.ru/ff0a2376




Hepez[aqa JaBJICHUA TBépI[LIMI/I TCJIaMU,

bu6nmoreka [JOK

33 JKUIKOCTIMH U rasaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )XUAKOCTH 1 ra3e, BRI3BAaHHOE bubnuorexa [JOK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo treme «/laBienue B bubmuoreka [JOK
JKUIKOCTH ¥ rase. 3axoH Ilackamsy https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobmaromptecs coCy https://m.edsoll.ru/ff()azwo
39 I'mapaBauyeckuil mpecc bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBON KUIKOCTHBIN
Hacoc
41 ATmochepa 3eMiH 1 IPUIHUHBL € bub6nuorexa LIOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
42 Bec Boznyxa. ATMOoc(epHOe 1aBlieHue https://m.edsocl)—.lru/fanZbSa
43 W3mepenune atmocdepHoro aaBineHus. OmnbIT bubnuoreka [JOK
Toppuyeinu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnmoreka [JOK
BBICOTBI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubnuorexa [IOK
JIABIIEHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anaq nmo teme " AtmocepHoe
naBieHue"
JlelicTBUE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJNO0. ApXUMeEI0Ba Bubmmorexa [IOK
cra https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHnas pabota «Ornpenenenue bubnuorexa [JOK



BBITAJIKUBAIOLIEH CUJIBI, JEMCTBYIOIIEN Ha
TEJI0, IOTPYKEHHOE B JKUJIKOCTh)»

JlaGopaTopHas paboTa 1o Teme

https://m.edsoo.ru/ff0a33fc

49 «HccaenoBaHue 3aBUCUMOCTH Beca Tella B 1 bu6mmoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOM B KHUIKOCTb https://m.edsoo.ru/ff0a3514
YaCTH TEIa)»
bubnuoreka IHOK
50 IInaBanue ten a
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabota "KoHcTpyrpoBaHue
51 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU U 1
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemrenue 3anad mo remam: «IlmaBanue
bu6mmoreka [IOK
52 cynoB. Bo3nyxomnaBanue», «/laBienue
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUJKOCTEN U Ta30B»
53 KonTponbHas pabota no teme «/laBnenue
TBEPABIX TEJ, )KUAKOCTEH U ra30B»
bu6mmorexa [JOK
54 Mexanuueckasa pabora
P https://m.edsoo.ru/ff0a3f82
bubanoreka IIOK
55 MomtHocTth. EquHUIBEI MOIITHOCTH &
https://m.edsoo.ru/ff0a3{82
56 VYpoxk-uccnenosanue "Pacuér MomHoCTH, |
pa3BUBaEMOM MpHU NMOIBEME MO JIeCTHUIIE"
57 IIpocteie Mexanu3Mmsbl. Peruar. PaBHoBecue
CHUJI Ha pblyare
Prruaru B TEXHHUKE, OBITY U IIPUPOIE.
58 JIaboparopnas padbora «?Iccni IZ)BaHI/Ie 0.5 bubmorexa HOK
p . p P & ) https://m.edsoo.ru/ff0ad478e
YCJIOBHMI paBHOBECHSI pblyara
59 Pemenue 3amau mo teme «Y Cl10BHUS bu6mmoreka [IOK



paBHOBECHUSA pblyara»

Koaddurment none3Horo nercTBus

https://m.edsoo.ru/ff0a48a6

60 Mexanusma. Jlaboparopnasi pabota 1 0.5
«M3mepenne KII/ HakIOHHON MIIOCKOCTH
61 Pemenue 3aga4u no teme "Pabora, | bu6mmoreka [JOK
MotntHocTh, KIT" https://m.edsoo.ru/ff0ad4c48
2 Mexannueckas 3Heprust. Kunernueckas u | bub6nuorexa LIOK
MMOTEHIUAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
. bubmuoreka [JOK
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUU 1
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIBHOE OIPEEICHNE
64 U3MEHEHUSI KHHETUYECKOU U 1 1
MOTEHLHUATbHON YHEPTUH NPU CKATHIBAHUU
TeNa 10 HAKJIOHHOW IJII0CKOCTH"
65 Konrponsnas padora no teme «Pabora u |
MOIIHOCTb. DHEPTUs»
66 PesepBHblit ypok. PabGoTa ¢ Tekctamu mo | bubnuoreka [IOK
TeMe "MexaHnuyeckoe IBIKeHUue" https://m.edsoo.ru/ff0adee6
PesepBHblii ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBieHue TBEPABIX TEN, JKUAKOCTEU U 1 buGnnorexa [IOK
Y ’ https://m.edsoo.ru/ff0adffe
ra3oB
PesepBHblii ypok. Pabora ¢ TekcTamu 1o
68 \ ] 1
teme "Pabota. MomiHOCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



8 KUIACC

KonuuyectBo yacos JIeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTudeckue
Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchl
OCHOBHBbIE TIOJIOKEHUS MOJIEKYJIIPHO-
. bubnuorexa [JOK
1 KMHETUYECKON TEOPUU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, KUAKOTO U | bubanorexa [JOK
ra3000pa3HOTr0 COCTOSTHUI BEIeCTBa https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIlllecTBa Ha |
OCHOBE MOJIOKEHHIN MOJIEKYISIPHO-
KUHETUYECKON TEOpUHU
bu6mmoreka [IOK
5 Kpucranmnmaeckue u amopdHsbie Teaa 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue M KalWJUBSIPHOCTb. | bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmMpeHne u cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBs3b TeMIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHSI YaCTHUIL
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHS | bub6mmorexa [IOK
BHYTPEHHEHN SHEPTUU https://m.edsoo.ru/ff0a5c60
bubmmoreka [JOK
10 Buns! Teruonepenaun 1 1

https://m.edsoo.ru/ff0a6412




VYpoxk-koHpepenuus "IIpakrnyeckoe

. bubnmnorexa [JOK
11 HCTIOJIb30BAHUE TETUIOBBIX CBOMCTB BEILIECTB httos://mLed 1 10a65¢0
ps://m.edsoo.ru/ff0a65c
1 MaTepUasoB B LEISIX dHEprocoepexeHus"
12 KonuuectBo Temnotsl. Y aenbHas bubmuoreka [JOK
TEILIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHME TEIIOBOTO OanaHca. bubnnorexa [JOK
TennooOMeH u TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "Hccienopanue Eub OK
nonInoTexa
14 SBJIEHUS TEIJIOOOMEHA MPU CMEIIMBaHUU i
XOTOTHOH 11 ropseii BobI" https://m.edsoo.ru/ff0a6a98
Pacuer konuuecTBa TEIUIOTHI,
15 HEO0OXOIUMOTO /I HarpeBaHus Teja 1
BBIJICIISIEMOTO UM TIPU OXJIAXKJICHUHU
16 JlabopartopHas pabota "OnpeneneHue bub6numoreka [IOK
yEJbHON TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeibHas TEIioTa bubnuorexa [JOK
Cropanust https://m.edsoo.ru/ff0a7b5a
[LinaBnenue u oTBEpACBaHUE Bu6 OK
nonamoTeka
18 KPUCTAJUIMYECKUX TEJI. Y ebHAs TEIUIOTA 1
https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaGoparophas pabota "Onpenenenue bubnnoreka [IOK
yeJIbHOM TEIUIOTHI MJIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHIEHCAIIUS. bubnnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
)1 napooOpa3zoBaHUs U KOHJIEHCAIIH. bubnnorexa [JOK

3aBHCUMOCTh TEMIIEpaTypbl KUIIEHHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢




22

23

24

25

26

27

28

29

30

31

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEHHOM BIIaXKHOCTH
BO3ayXxa"

Pemenue 3aay Ha onpesenieHre BIaKHOCTH
BO3yXa

[IpuHUMIIBI paOOTHI TEIIOBBIX JBUTATENEH.
[TapoBas TypOuHa. JIBuraTe b BHyTPEHHETO
CrOpaHus

KII/I TemoBoro nurarens. TennoBbie
JIBUTATEIIN U 3aIUATA OKPYXKAIOIIEH CPEbI

3aKOH COXpaHEHMsI U IPEBPALLEHUS SHEPTUN
B TEIIOBBIX IpoIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TennoBele siBIeHUA. I3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTBa"
KonTponbhast padota no teme "TemioBsie
sByieHMsI. VI3MeHeHne arperaTHbIX
COCTOSHUM BelecTBa"

Onexrpusanus ten. [[Ba poga
AJIEKTPUUECKUX 3aPSI0B
Ypok-uccnenoBanue "IneKTpusanus TeI
WHIYKUWEH U TPU CONPUKOCHOBEHUH"
BzanmoneiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

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

bubmmoreka [{OK
https://m.edsoo.ru/ff0a87e4

32

DnekTpudeckoe noje. HanpsokeHHOCTh
3IEKTpUIecKOoro nos. [Ipunanun
CYNEPIIO3UILNH JIEKTPUUYECKHUX MOJIEH

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

33

Hocutenu snektpuyeckux 3apsaos.



OnemeHTapHbIi 3apsaa. CTpoeHHe aToMa

34 [IpoBOTHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPaHEHUs DIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWICTB bubnuorexa [JOK
JJIEKTPUUYECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHUM TOK, YCIOBHS €r0
bu6mmorexa [JOK
36 cyliecTBoBaHus. McTouHUKI
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
. bubmuoreka [JOK
37 JIefcTBUA DIIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoBanue "JleiictBue
38 3JIEKTPUYECKOTO TO0JI Ha MPOBOIHUKHU U 1
TUBJIEKTPUKHA"
39 DNEeKTpUUECKUN TOK B METAJUIAX, bubnnorexa [JOK
KUIOKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas erb U €€ COCTaBHbIC YaCTH
41 Cuna toxka. JlabopaTopHas pabora 0.5 bubnnorexa [HOK
"N3mepenue u perynupoBaHue CUiIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DIIeKTpruYecKoe HanpsikeHue. BonbTMmerp.
" bubnuorexa [JOK
42 JlaGopaTopHas pabota "M3mepenue u 0.5
" https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HAIPsHKEHUS
43 CornpoTuBIIeHHE IPOBOAHUKA. Y ICIIBHOE bubnuorexa [JOK
CONPOTHBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBHCHMOCTh
44 3JEKTPUYECKOTO COMPOTUBICHUS | bubmmorexa [JOK
NPOBOJIHUKA OT €ro AJIUHBI, ILIOLAaaN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUs U MaTepuana"
45 3aBUCUMOCTb CHJIbI TOKA OT HAIIPSDKEHUS. bu6nmorexa [IOK



46

47

48

49

50

51

52

53

54

55

3akon Oma a1 y4acTka 1enu

JlabopaTopHas pabora "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKa, HIYIIETo Yepe3
PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOPA
HaIpspKEeHUs Ha pesucrope”

HOCJ’IGI[OB&TGJ'IBHOC " MapajijICJIbHOC
COCIUHCHUS ITPOBOJHUKOB

JIaGoparopnas pabota "IIpoBepka npaBuia
CJI0KEHUS HaIIPSHKEHNUN ITPU
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3ucropon"

JlaGopartopHas padota "lIpoBepka npaBuia
JUISL CHJTBI TOKA TIPY HapalieIbHOM
COCTMHEHHUH PE3UCTOPOB"

Pemenue 3ana4y Ha npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COEIMHEHHS IPOBOJHUKOB

PaGoTa 1 MOIITHOCTH 3JIEKTPHYECKOTO TOKA.
3akoH Jxxoyns-Jlenna

Jlabopartophas pabota "Omnpenenenne
PpaboThl U MOIITHOCTHU AJIEKTPUUECKOrO TOKA"

DNeKTpUUYECKUe e U MOTPEOUTETN
ANEeKTpUYecKoii Hepruu B ObITY. KopoTkoe
3aMbBIKAHHUE

[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
"DnexTpuyuecKkue 3apsabl. 3apsHLKeHHbIE Tea
" UX B3aumojeuctBus. IlocToOSHHBIN
AIEKTPUUECKUH TOK"

KonrtponbHas pabora no teme

https://m.edsoo.ru/ff0aa44a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e

bubnuoreka [JOK
https://m.edsoo.ru/ff0aaaS8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aadle

bu6nmorexa [{OK
https://m.edsoo.ru/ff0aaf8a

bubmmorexa [{OK
https://m.edsoo.ru/ff0ab124

bubnuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ab660

bu6nmoreka [JOK
https://m.edsoo.ru/ff0abd2c

bu6nuoreka [JOK




56

57

58

59

"DnexkTpuueckue 3aps/pl. 3apsHKEHHbBIE Tella
1 ux B3aumojencTBys. [locTosHHBIN
3JEKTPUUECKUN TOK"

IlocTosiHHBIE Mar HHUTBI, UX B3aUMOJCHUCTBHUE

Ypoxk-uccienopanue "M3ydenue nonei
MOCTOSIHHBIX MarHUTOB"

MaruauTHOE 110J1e. MarautHoe nose 3emMian U
€ro 3HauCHHE IS JKU3HHU Ha 3eMIIe

OmneIT OpcTena. MarautHoe nosue
JIEKTPUUYECKOr0 TOKa MarHuTHoe 1oiie
KaTYIIKH C TOKOM

https://m.edsoo.ru/ff0abea8

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6nuorexa [JOK
https://m.edsoo.ru/ff0acOba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac1d2

60

61

62

63

64

65

[TpuMeHeHHe 3JIEKTPOMArHUTOB B TEXHHKE.
JlabGopaTtopHas pabota "M3ydeHue necTBus
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM"

ONeKTpOABUTaTeIb HOCTOSHHOIO TOKA.
Hcnonb3oBanue anekTpoaBurareneii B
TEXHUYECKUX YCTPONCTBAX M Ha
TpaHcnopre. JJabopartopHas pabota
"KoHcTpyupoBanue u u3ydeHue padoThl
aNeKTpoABUraTess”

OnbiTel Papajes. 3aKOH AIEKTPOMArHUTHOMN
naaykunn. [Ipasuno Jlenna

Onexrporerepatop. CriocoOb! MOTyYeHUS
3JIEKTPUYECKON SHEPTUU. DIICKTPOCTAHIIUHI
Ha BO300OHOBI/IIEMBIX UCTOYHHUKAX OHCPIruun

[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe
"DeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

KonrtponbHas pabora no teme

0.5

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ac74a

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac86¢

bu6nuoreka [JOK




"DeKTpUUEeCKUE U MarHUTHbBIE SIBIICHUS" https://m.edsoo.ru/ffO0acb14

66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o | bubnuorexa [JOK

teme "TemnoBbie siBIEHUS" https://m.edsoo.ru/ffOaccSe
67 PesepBHblii ypok. Pabota ¢ TekcTamu 1o | bubnnorexa [JOK

teme "[loCTOSHHBIN ANEKTPUYECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o |

teme "MaruutHele gBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5



9 KUIIACC

Ne
n/n

10
11

Tema ypoka

Mexanunyeckoe aBHKeHrne. MarepraibHas
TOYKa

Cucrema orcuera. OTHOCUTEIILHOCTD
MCEXAaHUYCCKOI'O IBUXKCHUA

PaBHOMEpPHOE IPAMOJIIMHEWHOE JBUKEHUE

HepaBHOMepHOC HpHMOJ’IHHCﬁHOC JABMKCHUC.

CpenHsisi © MTHOBEHHAsI CKOPOCTh
IIpssMonHEHOE PAaBHOYCKOPEHHOE
JIBUXKEHHE. Y CKOpEeHHE

CxopocTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JBIKeHus. ['paduk
CKOpOCTH

JlaboparopHas pabota "Onpenenenue
YCKOPEHHS TeJla PU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIII0CKOCTH"
CBoboaHoe nagenue tei. OnbiTel ['anumnes
PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
[Tepuon n wactora obpamenus. JlnaeitHas u
yTJI0Basi CKOPOCTH

LleHTpOCTpEMUTETHFHOE YCKOPEHHE

IIepsslii 3ak0H HproToHa. BekTop cuisl

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThl

IIpakTyeckue
padoThl

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTesibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ad8d4

bu6nunorexa [JOK
https://m.edsoo.ru/ff0adb18

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0ael176

bu6munoreka [JOK



https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bu6nuoreka [IOK
PaBHOelicTBYIOIIAA crta https://m.edsoo.ru/ff0ae72a
. bubnmnorexa [JOK
13 Tperuii 3akoH Hprorona. Cyneprio3unus cui https://m.edso:)_.[ru/fane982
14 Peuienue 3a1au Ha TpUMEHEHUE 3aKOHOB bu6mmoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa [TOK
https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubmmorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
13 Cina Tpenus Bu6mmorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cumna TpeHUs» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Ornpenenenue bubnuorexa [JOK
Koa(puImeHTa TpeHus CKOJIbKCHUS " https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau no teme "3akonsl HeroToHA. bubmuoreka [[OK
Cuia ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
” Cuna TsKecTH ¥ 3aKOH BCEMUPHOTO bubnnorexa [IOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaICHHS https://m.edsoo.ru/ff0af044
VYpoxk-koupepenius "JIBuxeHne TEI BOKPYT
23 rpaBuTanmoHHoro neHTpa (CoaHeyHas
cuctema). ['amakTuxu"
24 Pemenue 3agau mo reme "Cumna TSHKECTH U bubmuoreka [JOK
3aKOH BCEMUPHOIO TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 IlepBast kKocMU4eCcKasi CKOPOCTb. bubnuoreka [{OK



HesecomocTs u neperpysku

PaBHOBecHe MaTepuanbHOW TOYKH.
AoOGcomrotHO TBEpOE Teso. PaBHOBecHe

https://m.edsoo.ru/ff0af33¢

bu6mmoreka [JOK

26
TBEPJOTO TeJa C 3aKPEIUNIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpalIeHUs
27 MowmeHT cuisl. LleHTp TsKECTH
73 Pemenue 3agau mo reme "MOMEHT CHJIBI. bubmuoreka [{OK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
IToxaroroBka K KOHTPOJILHOHW pabOTE IO TEME
" P P bubnuorexa [JOK
29 MexaHnueckoe IBUKECHHE.
. " https://m.edsoo.ru/ff0b0408
Bzaumopneiictue Ten
Kontponbnas pabota no Teme
" bubmuorexa [JOK
30 MexaHuueckoe IBUKEHHUE.
. " https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten
Nmnynbce Tena. Umiynbe cuibl. 3aKoH
31 COXpAHEHU UMIYJIbCA. YTIPYTOE€ U bubmorexa HOK
P yabea. JTpyT https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHE
1 Pemenue 3amau o reme "3akoH coXpaHeHUs bubnnorexa [JOK
ummyisca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koHpepenius "PeakTuBHOE ABIKEHUE
B IIPUPOJIE U TEXHUKE"
bubnnorexa [HOK
34 Mexanndeckas paboTa U MOIITHOCTb nomorexa I
https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsKECTH, CUITBI YIPYTOCTH U bubnuorexa [JOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OnpeneneHue
36 pabOThI CHIIBI TPEHHS TIPU PAaBHOMEPHOM

JABMOKCHHUU TCJIa 110 FOpI/ISOHTaHBHOI\/’I



MMOBCPXHOCTHU»

Cas3b sHepruu u padoTsl. [loTeHmansHas

37
SHEPIus
18 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKON SHEPTUHI https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlabGopaTtopHas pabota «3ydeHue 3akoHa bubnuorexa [JOK
COXpPAaHEHUsI SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBUKEHHUE U €TO bu6nmorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue Konebanus. BeiHyX1eHHBIC bubnuorexa [JOK
KojeOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil ¥ NpyKUHHBIA MAaITHUKA
VYpok-uccnenoanue «3aBUCUMOCTb NIEPHOJIA
44 KOJICOaHMI OT KECTKOCTH MIPYKUHBI K MacChI bubmmorexa [IOK
26 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparieHue 3Hepruu Npu MEXaHUYECKHUX
KOJIe0aHUSIX
JlabopaTtopHas pabota «OnpeneneHue
46 ‘IaCTOI:”)[BI Hpne Ifo a Kone6al:ml71 MPYXUHHOTO brbnmorexa [TOK
PHOZ Py https://m.edsoo.ru/ffOblaec
MasTHHUKA
JlaboparopHnas pabota «IIpoBepka
47 He3aBI:/ICI/II\IZOCTI/IpHC nozaa IE)OHeé)aHHfI 3a bubmmorexa [IOK
PHOA rPysa, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a»
Mexanudeckue BoHbI. CBOMCTBA
48 MEXaHM4YECKUX BOJH. [IpogosibHbIE 1 bubmmorexa [TOK
ped https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4eCKrue BOJTHBI



B TBEpOM Tene. CelicMuueckue BOIHbBI"

50 3ByK. PacnipoctpaneHue u oTpaxeHHe 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
5 I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYyCTHUYECKHI1 pe30HAHC
53 VYpoxk-koudepenuus "YabTpa3Byk u bubnuorexa [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM pabOTEe MO TEME
" bubmuoreka [JOK
54 3aKOHBI COXpaHeHusl. MexaHnueckue
" https://m.edsoo.ru/ff0b25{0
KOJIeOaHMS ¥ BOJIHBI
KonTponbHas paboTa 1o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKue KoIeOanus u
BOJIHBI"
56 DNEKTPOMarHuTHOE IOJIE. bubnnorexa [IOK
DJIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
VYpoxk-konpepennus "[kana
58 3NIEKTPOMATHUTHBIX BOJIH. Mcnonb3oBaHue bubnmnorexa [JOK
AJIEKTPOMATrHUTHBIX BOJIH JJIs COTOBOM https://m.edsoo.ru/ffO0b2fe6
cBs3u"
VYpok-uccnenopanue "M3yueHue cBONCTB
bu6mmoreka [JOK
59 AJEKTPOMATHUTHBIX BOJIH C IIOMOILBIO
" https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO TenedoHa
60 Pemienue 3a1au Ha onpeeneHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas IpUpoa CBETa. bubnmnorexa [JOK

CxkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0




Hcrouynuku ceera. [Ipsmonuneitnoe

bubmuoreka [{OK
62 pacnpocTtpaHeHue ceeta. 3atMeHus CoHia
https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKoH oTpaxeHus cBera. 3epkana. Pemenue
bu6mmoreka [JOK
63 3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHUS
https://m.edsoo.ru/ff0b38c4
CBETa
64 [Ipenominenue cBeta. 3aKOH MPETOMIIECHUS bubnnorexa HOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
ID K bubmuoreka [JOK
65 Hcnonb30Banne NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3cSc
OTpaXKeHUsI B ONTHUYECKHUX CBETOBOJAX
JlaGopaTtopHas padota "HccnenoBanue
66 3aBUCHUMOCTH yTJjia MPEIOMJICHHUS] CBETOBOTO
Jdy4a OT yIJia NaJieHHs Ha TpaHulle "BO3TyX-
crexino""
VYpoxk-koHpepenuus "HcnonapzoBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubmuoreka [JOK
68 Jlunzel. OnTHYeckas cuja JIMH3BI 1
https://m.edsoo.ru/ffOb3f2c
N bubnuorexa [JOK
69 [Moctpoenne n3o0pakeHu B TMH3aX 1
https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnas pabota "Ornpenenenue
. bu6mmoreka [IOK
70 (OKYCHOTO pacCTOSIHUSI M ONITHYECKOMN CHITBI
. " https://m.edsoo.ru/ff0b4206
coOuparoIei TUH3bI
71 Ypok-koHpepenius "OnTuaeckie THH30BbIC bubnnorexa [HOK
npubopsr" https://m.edsoo.ru/ffOcOa7e
72 ['1a3 kak onTuyeckas cucteMa. 3peHue bubnuoreka [{OK



Ypok-koupepenuus "Jledextsl 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTh 3pEHUE
Paznoxxenue 6emnoro cBeta B criekTp. OmbITHI
74 Hororona. CnoxeHue CrieKTpaabHbIX 1IBETOB. bubnmorexa [IOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHnas pabota "OMBITHI 11O
75 pasioKeHUIo 0eJoro cBeTa B CIIEKTpP U bubnnorexa [JOK
BOCHPHUATHIO [[BETA IIPEIAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 IIBETOBbIE GUIBTPHI"
VYpok-npaktukym "BonHOBBIE CBOWICTBA
76 CBeTa: IucIiepcus, HTephepeHIus u
nudpakmms"
77 OmnbrTel Pe3epdopna u mraneTapHast MOJEThb bubnmorexa [JOK
aromMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Mozens aroma bopa
79 Hcnyckanue U MorjionieHue CBeTa aTOMOM. bubmmorexa [JOK
KBanThl. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukyM "HaOmroneHne CriekTpoB bubnmnorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI buGnnorexa [IOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siipa. Hyknonnas bubnnorexa [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
bu6mmoreka [JOK
83 PannoaktuBHbie npeBpaieHus. M30Tomns hitps:/m.edsoo.ru/f0clal4
24 Pemienue 3agau mo teme: "PagnoakTuBHEIC bubmuorexa [{OK

npeBpauieHus”

https://m.edsoo.ru/ffOc1b4a




85

[lepuoxa nmonypacnana

26 Ypok-koHpepennus "PaguoakTuBHbIe bubnuorexa [JOK
W3JIyYEHHUS B TIPUPOJIC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SAnepHble peakiuy. 3aKOHbI COXPAHEHUS bubmmorexa [IOK
3apsAA0BOr0 U MacCOBOI'O YHCEN https://m.edsoo.ru/ff0c1c58

28 OHeprus CBA3U aTOMHBIX saep. CBsi3b MacChl bubnnorexa [JOK
Y DHEPIrUuu https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3amau no teme "SAnepHsie
peakuuu"

90 Peakiuu cunTe3a v neneHus saep. bubnmorexa [JOK
Ucrounnku sHeprun CosiHIA U 3BE3T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTHKa.

91 JleficTBUA paguOAKTUBHBIX U3Iy4YE€HUN Ha
JKUBbIE OPraHU3MbI"

[ToarotoBka Kk KOHTPOJIBHOU paboTe MO TEMe

9 "DJIeKTPOMAarHuTHOE MOJIE. bubnnorexa [JOK
DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
sIBICHUS"

KoHnTtponbHas pabora 1o Teme

93 "DJIeKTPOMAarHuTHOE MOJIE.
DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBbIE
ABJICHUS"

04 [ToBTOpenwue, 0600meHNE. JlabopaTopHbIe bubnuorexa [JOK
paboTsl o Kypcy "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600eHNE. Permenune

95 pacyeTHBIX U KaueCTBEHHBIX 3aJ1a4 110 TEME bubmmorexa [TOK
" " https://m.edsoo.ru/ff0c2572

TeroBbie POIECCHI
96 [ToBTOpenue, 0600menHue. Pemenue bubnuorexa [JOK



97

98

99

100

101

102

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

pacueTHBIX M KQa4eCTBEHHBIX 33]a4 M0 TeMe
"KII/] TermoBeIX aBUTaTEICH"

[ToBTOpenwue, 0600eHNE. Permenune
pacueTHBIX M KQa4eCTBEHHBIX 33]a4 [0 TeMe
"KIIJ] anexkrpoycTtaHoBOK"

[ToBTOpenue, o600meHne. JlabopatopHbie
paboThl o Kypcy "CBeToBble siBJICHUS"

[ToBTOpenue, 0606menue. Padora ¢
TEKCTaMH MO TeMe "3aKOHBI COXPAHEHHUS B
MexaHuke"

[ToBTOpenue, 0600mmenue. Pabora ¢
Tekctamu 1o teme "Kosebanus u BoHb"
[ToBTOpenue, 0606meHue. Pabora ¢
TekcTamMu 1o Teme "CBeTOBEIE SIBICHUA"
[ToBTOpenue, 0606meHue. Pabora ¢
TekcTamu 1o TeMe "KBaHToBas U sijiepHast
¢buzuka"
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https://m.edsoo.ru/ff0c2a22

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

bubnnoreka [IOK
https://m.edsoo.ru/ff0c2c52

Bbu6nmorexa [JOK
https://m.edsoo.ru/ff0c2d6a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 kinacc/ [lepbimkun U.M.,
NanoB A.U., Akimonepnoe odmiectBo «M3maarensctBo «IIpocBernienne»

» Gusuka: 8- kacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun U. M.,
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I'ytauk E. M., FIBanoB A. U., [lerpoBa M. A., AKiIIMOHEpHOE OOLIECTBO

((HBI[&TCJIBCTBO «HpOCB@HICHI/Ie»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
MeTtonnueckoe nocodue it yuuteins K yueoOHuky A.B.Ileppimkuna 7
knacc/H.B.®@ununosuy/,000 "poda" 2017 r.
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kiacc/H.B.®umaOBHY/,000 "[poda" 2017 r.
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