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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpOBHE OCHOBHOIO 00mIero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueid mporpaMMbl BOCITUTAHUS U
KoHnuenuuu npenopaBanust yueOHoro npeamMera «Ousnkay.

ConepxaHnue mporpamMmbl 10 (U3MKE HaNpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUIMXcsi M OPraHu3aldi0 H3y4eHHUs
(GU3MKKM Ha NEATEeNIbHOCTHOM OCHOBe. B mporpamme mo (u3uMKe y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmzanuu TpedoBanuii ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METANIPEAMETHBIM pe3yJibTaTaM O0y4eHUSs, a TaKkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpeeseHue y4eOHOro MaTepuana
1o rojgam oOyueHus (1O Kjaccam), IpeiaracT NPUMEPHYIO MOCIEI0BATEIbLHOCTh
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJEP)KaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIUXCHl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszuka SBISETCA CHCTEMOOOPA3yIOIIMM JJsi  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, TOCKOJIBKY (hU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3yYaeMbIX XUMHUEH, Ouoyoruei, acrpoHomueid u GU3HICCKOU
reorpagueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
IpeNoCTaBIseT HauboJiee SCHble O00pa3lbl MPUMEHEHHsS HAy4YHOrO METoJa
MO3HAHUs, TO €CTh CII0CO0A MMOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa W3 raaBHBIX 3a7ad (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusg COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE MPEIINOJaracT OBJIaJICHHUE
CIIEIyIOIIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH  JAaHHBIE M MCIOJb30BaThb  HAy4YHbIE
JIOKa3aTeIbCTBA JIJIs MMOJYyUYEHUS BHIBOJIOB.

[lenn wsyueHus ¢GU3NKK Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBareibHbIX opraHuzauusx Poccuiickoii @enepauuu, peamu3yrOMIHUX



OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPXKIEHHON peErIeHUEM
Kosterun MunuctepcTBa npocsenienus Poccuiickoit @eneparuu (IpoToKoa ot 3
nekabps 2019 r. Ne T1IK-4BH).

Heaun ndyyenus pusnku:

npuoOpeTeHne HHTepeca W CTpeMJieHUS OOydYalomuXcsi K HaydHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUs U (hOpMHUpOBaHHE
MCCIIEI0OBATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHNE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3yYeHUs
OCHOB CTPOEHHMSI MaTepuH U (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3UKU;
(dbopMUpOBaHHUE MPEJICTABICHUNA O PO (U3MKHU JUIsl Pa3BUTUA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU M TEXHOJIOTUH;

pa3BUTHE  TMpPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuen
po¢deCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JabHeleMy oOy4eHHUIO B 3TOM HaIlpPaBJICHUU.

JlocTkeHre 3THUX IIeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIISTYIONINUX 3a4a4:

npuoOpeTeHre 3HAHUM O JAMCKPETHOM CTPOEHUM  BeEIllecTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

MpUOOpETEHNE YMEHUN OMHUCHIBaTh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
MCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs MPOCTEHIIMX PACyETHBIX 3a7ad C
MCIIOJIb30BaHUEM buznyeckux Mojenei, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJHBIC SBICHUS U BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOThl M AKCHEPUMEHTANIbHBIC KCCIIEJAOBAaHUS C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MH(pOpMalmenn (HU3NIECKOTO COMEPIKAHMS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DU3UKU, aHATU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITUH;

3HAKOMCTBO €O cpepamu MpoPecCHOHATILHOMN J1eATeIbHOCTH, CBSI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
TOCTHKEHUIX (PU3NYECKON HAyKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B Helelo0), B 8
KJ1acce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HEZE0).



[Ipennaraemsiii B mporpaMmmMe mo (GuU3MKe MepedyeHb JabopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTEIb JIETAeT BHIOOP MPOBEACHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBHUIYAITBHBIX OCOOCHHOCTEMH
OOy4JaroIIMXCs, CIUCKA AKCIIEPUMEHTAIbHBIX 3a/IaHHM, MpEIaraéMbIX B paMKax
OCHOBHOTO FOCYAapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Pazgen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

®usnka — Hayka o mnpupone. fBneHuss npupoibl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeNWYMHBL. M3MepeHne Qu3nyeckux BeIUYMH. DPU3HUECKHUE
npubopsl. [lorpenHocTs U3MepeHuil. MexryHapoHast CUCTEMA SAMHHUII.

Kak ¢wusuka u JApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPO.Y.
EcrecTBeHHO-HAyUHBI METOJ] TO3HAaHMS: HAOMIOJCHUE, TMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaemoro siineHus. Onucanue GU3NIEeCKUX SBJICHUNA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHHWuYecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUSL.

2. ®duznueckue npubOOPHI U MPOIEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnsie pabomel u onvimeol.
1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIBHOTO MPUOOpa.
2. M3mepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPJOrO Tea.
4. OmpepneneHue pa3MepoB MaJIbIX Tel.
5. M3Mepenue Ttemmeparypbl IPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JlaTYMKa TEMIIEPATYyPBbl.

6. IlpoBeneHue uccrnenoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
apuKa, MyIMEeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlne, YeM OOJbIlIe BHICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BellleCcTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHne wactui BemecTBa. CBA3b CKOPOCTH JBHXKEHHUS YacTHUI[ C
TemriepaTypoii. bpoyHoBckoe aBwxkeHue, nuddysus. BzammonelicTBue uacTuil
BEIIECTBA: IIPUTSHKEHUE U OTTAIIKMBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpuctamnyeckux) Tesl. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABHKCHHS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBneHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psloB (C  HMCHOJIb30BAaHUEM

dboTorpaduii).
2. OnpITHI 110 HAOJIIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITHI 1O 0OHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBuskeHue U B3auUMo/IelcTBHE TeJl.
Mexanuueckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHXKCHHE.
Cxopoctb. CpenHssi CKOPOCTh NpU HEPABHOMEPHOM JBIKEHUHU. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne wuHepUMM. 3aKOH HMHEPLUHU. B3auMopeicTBHe Tesl KaK NpPUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.
Cuila Kak XapakTepucTruka B3aumojaecTBUs Teil. Chjla ynpyrocTd U 3aKOH
['yka. I3mMepeHne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TIATOTEHUSI U CUJia
TskecTd. CHlla TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM IpsiMoM. PaBHomencTBytomasn cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE NMOKoA. TpeHre B NPpUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HabGmogeHne MexaHMueCcKoro JBUKEHHUS TeNa.
2. N3mepenune cKOpoCTH MPAMOIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus HHEPUUU.
4. HabnroneHue u3MEeHEeHUs! CKOPOCTH MPU B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEJL.
6. CnoxeHue cuJj, HalpaBJIEHHBIX IO OJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHrue CKOPOCTH PABHOMEPHOTO JBUKEHUA (IIapUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO0 aBTOMOOMIISI M TaK Jajee).

2. OmpeneneHne CpeaHE CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAKJIOHHOUW ITOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTbh PACTSKEHHS (Iedopmanun)
MPY>KUHBI OT MIPUI0KEHHOM CHUIIBL.

5. OnpIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
Beca Teja U XapakTepa CONMPUKACAIOIINXCS MOBEPXHOCTEN.

Paszneu 4. /laBiieHue TBEPABIX TeJl, sKUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0BbEma, TemmepaTypsl. llepemaua naBieHus
TBEPIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH [lackans. [ImeBMarnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TayOuHBI. ['mapocratuueckuii
napagokc. Coobmraromnuecs: cocyasl. [ mapaBIudecKue MeXaHu3MBbl.

Atmocdepa 3emum u atmMocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3MymrHONW 000soukn 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MODSL.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbB JAABJIEHUA ra3a OT TeMIEPaTyphl.

ITepenava naBneHUs KUJIKOCTHIO U Fa30M.

CooOmaromuecs cocyibl.

['mapaBnuyueckuit mpecc.

[IposiBnenue nercTBHs aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIbI OT 00bEMa MOTPYKEHHOW YaCTU

o v kA wWw N R

TeJIa U INIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. YcCIIOBHE IUIABaHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIECHUS INIOTHOCTEN Tela U KUIAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpy>KEHHOH B
JKAJKOCTb YaCTH TeJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW CHJIbI, JEWUCTBYIOIIEH Ha  TeJjo,
IOIPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEHCTBYIOLIEU HA TEJIO
B JKAJIKOCTH, OT MacChl TEJA.

4. OnpITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JCHCTBYIOIIE Ha TENO B JKUIKOCTH, OT 00bEMa NOTpyXKEHHOUW B
JKUJIKOCTh YaCTH T€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpeIeIIEHUE €€ TPYy30NOABEMHOCTH.

Pa3znes S. PabGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi padota. MOUIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HAKJIOHHas IUIOCKoCTh. [IpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.

N



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTnyeckas W NOTEHUHUAJbHAS 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 yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.
8 KUIIACC

Pa3zneu 6. TeruioBble iBJICHUSA.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPIOro, >XKHIKOIO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TIOJIOKEHHU MOJEKYJSIPHO--KUHETUYECKON TEOPHH.
CMmaurBaHKE U KalWJUIIPHBIE SIBIECHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsis sHeprusi. CnocoObl U3MEHEHHS] BHYTPEHHEW SHEPIruu:
Temionepegaya 151 COBEpIICHUE paboTHI. Buner TeIIoNepeaayu:
TEIUTONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonuuectBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. [lnmaBienwe wu
OTBEpPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOc(hepHOro
JTaBJICHMUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIUIUBA. Y IeNIbHAS TEIIOTAa CTOPaHUsL.

[Tpununer pabotel TerioBbsix apurareneit KIIJ temmoBoro nBuraress.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAHEHUS U MPEBPAILECHUS YJHEPTUH B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHIKECHHSI.
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Ha6monenune muddyszun.

HabOmroienne SsBJIeHU CMaYMBaHKS U KaMILIAPHBIX SBJICHUM.
HaGmro1eHre TenioBoro pacumpeHus Tel.

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

IIpaBuia u3MepeHus: TeMIEepaTyphbl.

Bunpr Termonepenaym.

OxnaxIeHUe TIPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIIHUMU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habnronenue xumneHus.

. HabmroieHue nocTosiHCTBa TeMIEpaTyphl MPH TJIABJICHUH.
13.

Moienu TEIUIOBBIX JBUTATEIEH.

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 JaBIeHUs BO3yXa B OaJJIOHE HITTPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUSA BO3QyXa OT €ro
00bEMa U HArPEBAHMS WJTH OXJIAXKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHJIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MEHEHHsT BHYTPEHHEH OSHEPruud Tejla B pe3ysbTaTe
Terionepeaay U paboThl BHEITHUX CHUJL.

HccnenoBanre sIBJIEHUS TEIUIOOOMEHA IPH CMEIIMBAaHUU XOJIOTHOW M
ropstyeii BOJIbI.

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

Onpenenenue yaeabHOU TEII0EMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIQXKHOCTH BO3TyXa.

Onpenenenue yaeabHOM TEIIOTHI MUIABICHUS JIbJA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poma 3IIEKTPUYECKHMX 3apsaoB. B3aummonencrsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIUYUHBI 3apsAI0B U PACCTOSHUS MEKy TEIIAMU).

Onektpuueckoe mnone. Hanpspk€HHOCTH 3iekTpudeckoro mnosist. [IpuHomn
CYNEPIIO3ULIUH 3IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHUKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUS DSJICKTPUUECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHI TOK B XKHUJIKOCTSIX U razax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpsDKEHUE.
ConpoTuBjeHUE MPOBOJHUKA. YIEIBHOE CONMPOTUBJIECHUE BellecTBa. 3akoH Oma
ais ydactka uenu. llocienoBarenbHOe W mapaJUIeIbHOE  COEOUHEHHE
MIPOBOJIHUKOB.

PaGota ® MOImMHOCTH J3JIeKTpUUeCcKoro Toka. 3akoH Jlxoymns—JleHa.
DneKkTpuvecKre ey U MOTPEeOUTENH IIEKTPUIECKOi sHeprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  IIOCTOSSHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MarHuTHOE 1oje 3eMJId U €ro 3Ha4eHUe /IS KU3HU Ha 3emiie.
OnbiT  Opcrega. MarHuTHoe 1oJ€  3JIEKTpUYeckoro Toka. IlpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DIIEKTPOABUrATENb MOCTOSSHHOTO TOKa. lCMoNb30BaHUE JJIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAaX U Ha TPAHCHIOPTE.

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

Hemoncmpayuu.

DJIeKTpur3alus Ted.
JIBa posa 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIA.
DNeKTpocTaTUYeCKass HHAYKIUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[TpoBOAHUKY U TUDIICKTPUKH.
MoenrpoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
W cTouHMKHM OCTOSIHHOTO TOKA.
JIeiCTBHS SIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJKOCTH.
. I'a30BbIi pa3ps.
. U3mepenune cuibl TOKa aMIePMETPOM.
. U3Mepenune 351eKTpuIeCcKOoro HanpsKeHUs: BOJIbTMETPOM.
. Peoctar u mara3uH conpoTUBIICHUI.
. BzauMoielicTBHE€ OCTOSIHHBIX MAarHuTOB.
. MozennpoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJHOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJje ToKa. DJIeKTPOMArHuT.

JlerncTBre MarHMTHOTO T0JISI HA IIPOBOJHUK C TOKOM.

DNEKTpOIBUTaTellb MOCTOSHHOTO TOKA.

UccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Omnbitel Dapagnes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHHUIO DJEKTPU3AIMK Tel WHAYKIMEH W Tpu
CONPUKOCHOBEHUH.

HccnenoBanne MAEWCTBUSA DJIEKTPUYECKOTO TIOJSI HA IPOBOJAHUKUA U
JIADIICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOH IIEMTH TTOCTOSHHOTO TOKA.
N3mepeHne u peryJimpoBaHUE CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pe3 pEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW TMIPU  TOCIEI0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia A CWIbl TOKa MpPU MHapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue paboThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
Omnpenenenne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIICIAEMONM HA
pe3ucrope.

HccnepoBanne 3aBUCMMOCTH CHJIBI TOKA, MIYLIETO YEPE3 JIAMIIOUYKY, OT
HaINpsHKECHUS Ha HEH.

Omnpenenenue KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJEUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOrO TMOJSL TOCTOSIHHBIX ~ MarHUTOB TPU  UX
OOBEMHEHUY U Pa3/ICIICHUN.

HccnenoBanne N€MCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CHWJIbI TOKa M HaIpaBJICHUS TOKAa B
KaTyIIKE.

18. M3yueHue AeiCTBYSI MATHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u nu3ydeHue padoThl 3JEKTPOIBUTATEIIS.

20. 3mepenue KII/] anekTpoaBuraTeabHON yCTaHOBKH.

21. OnBITBI 1O HUCCIAEAOBAHUIO SIBJICHUS HJIEKTPOMATCHUTHOM HHAYKIUU:
WCCIIEIOBAHUE W3MEHEHUM 3HAYCHHMS W HANPaBICHUS HWHIAYKIMOHHOIO

TOKA.
9 KUIIACC

Pasnen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JABWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO MABMXKEHUS. PaBHOMEpHOE MPSAMOJIMHEUHOE
nBkeHue. HepaBHomepHoe npsiMmoninHelHOe JBrkeHue. CpelHsisi ¥ MTHOBEHHas
CKOpOCTH T€Jia IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anuies.

PaBHOMEpHOE IBHKEHHE MO OKpyx)HOCTU. Ilepron u yacTtoTa OoOpallieHHs.
JInnerHasa u yriioBasi CKOpocTy. LleHTpoCcTpeMUTEIbHOE YCKOPEHUE.

[Tepsblii 3akoH HbptoToHa. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
ITpuHIUII CyNIEpIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cunia TSOKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOHOIO
najgeHus. J[Buxenue mianetr BOkpyr ConHua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocCTh U neperpy3Ku.

PaBHoBecue martepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LleHTp TsxecT.

Nmnynec Tena. Mi3meHnenune mmmyibca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cuJl TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu u padoThl. [loTeHIManbHas YHEPTUs Tela, MOIHITOrO Hajl
IMOBEPXHOCTHIO 3eMiH. [loTeHmanbpHas 3Heprust CxKaTou npykuHel. Knunernueckas
sHeprusa. TeopeMa 0 KMHETUYECKOW 3HEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHue MexaHWYeCKOro JABUKEHUS TeJla OTHOCUTEILHO PAa3HbIX Tell

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

CpaBHeHue TyTed W TPACKTOPUN JBUKEHHS OJJHOIO U TOrO K€ Teia
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHERHOTO IBHKCHUSI.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue ABUKEHUS Tella M0 OKPYKHOCTH.

HabGmronenne MexaHnuecKuX SBICHUMA, TPOUCXO/ISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PAaBHOMEPHOM UM  YCKOPEHHOM JBHXKEHUHU
OTHOCHUTEIHHO KabnHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€la OT MAcChl Tela M JCHCTBYIOLIEH HA HETO
CUJIBL.

HaOnronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUM TEIL.

W3meHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya umItyabca npy B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHHe UMITYJIbCa TIPH a0COIFOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HaGmronenune peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH IIPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU MPHU JBHKECHUU TeJa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomol u onvimol.

1.

KoHcTpynpoBaHue TpakTa [jisi pa3roHa W JajJbHEWIEro paBHOMEPHOTO
JIBKEHUS IAPUKA WK TEIEKKU.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JABUKCHHS
[IapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBHUKEHHH TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU MHPU PaBHOYCKOPEHHOM
JIBH>KEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAayaJbHONW CKOPOCTH IYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiirieHTa TPEHUSI CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBHKEHUH Tela
10 TOPU3OHTAJILHON MMOBEPXHOCTH.



10. Ompeneniene  pabOTBHl CHUJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a C
WCIIOJIb30BAHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yuyeHue 3aKoHa COXpaHEHUSI SHEPTHUH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHbI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIATYy1a. MareMaTuyeckuil U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxatonue ~ koneOanus.  BwiHyxzaeHnsle — kojebanus.  Pe3onanc.
Mexanuueckue BosiHbl. CBoMCTBa MexaHudeckux BoJH. [IpoponbHbie U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI © CKOPOCTh €€ pacnpoCTpPaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPIOM TeEJ€, CEICMUYECKUE BOTHBI.

3Byk. ['pomkocTh 3ByKa W BbicOTa ToHA. OTpaxenue 3Byka. MudpazByk u
yIIbTPA3BYK.

Hemoncmpayuu.

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

Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmroienne BoIHYKI€HHBIX KOJIeOaHUM U pe30HaHca.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pEe30HaHC.
JIaﬁopamopnbte pabomul u onvimol.
1. OmpeneneHue YacTOThl W TEpHoOJa KoJeOaHWM MaTeMaTUYeCKOro
MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MeproAa KoiaeOaHu MpyKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOeOaHUN MOABEIICHHOTO K HUTH

rpy3a OT JIJTMHBI HUTH.
4. HccnenoBaHue 3aBUCHMOCTH TIEpUO/Ia KOJeOaHUN PYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TEpHO/a KOJeOaHWI rpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh Mepuoia  KoseOaHwuid
MPY>KUHHOTO MAsATHUKA OT MACChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaICHUS.

Paznen 10. Di1eKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  TMOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMarHuTHeIX BOJH. [llkama siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII 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. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TMOMOIINBIO MOOWIBHOTO

tenedoHa.

Pa3nea 11. CBeToBBIC ABJIEHHS.

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

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHYTpeHHee
oTpaxkeHHe cBeTa. lcmonb3oBaHWE TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom myweir B JnmH3e. Onrtuueckas cucrema (oToammapara,
MHUKpOCKONIa M Tejeckona. ['J1a3 kak onTuyeckas cucteMa. bin3opykocTh U
JaTbHO30PKOCTh.

Paznoxenue Oemoro cBera B chekTp. Omnbitel HbtoToHa. Croxenue
CIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyeckuil CBETOBO/I.

Xon nyuyel B coOuparolei JIMH3e.

XoJ jIy4er B pacCenBarOLIEH JIMH3E.

[Tomyyenune n300pakeHUi ¢ TOMOLIBIO JINH3.

[Tpunaun aeictBus doToammapara, MUKPOCKOTA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6em0ro cBeTa B CIEKT.

12. [lonmy4yenue 6emoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHHUS CBETOBOIO Jiyya OT yrjia
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPETOMIJIEHUS CBETOBOIO Jiy4ya OT yTJia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomyueHne N300pakeHHI C MOMOILBIO COOMPAIOIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparomien
JIVH3BI.

6. OMBbITHI 1O Pa310KEHUIO OEJIOr0 CBETa B CHEKTP.

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

Pa3znen 12. KBanToBble IBJICHHUS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Mognens aroma bopa.
HcnyckaHue v noriomeHne cBeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznyudenus. CTpoeHue aTOMHOTO
anpa. Hywxionnas wmoaens aromHoro sapa. HW3oromsl.  PaguoakTuBHBIE
npeBpauienus. [lepuon nonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHs 3apsSJ0BOIO M MAacCOBOTO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBsi3b Macchl W AHEpruu. Peakiuu cuHTE3a U
nenenus saep. Ucrounuku sneprunt ConHIA U 3BE3I.

SnepHas sHepretuka. JleMCTBUS PaaMOAKTUBHBIX W3JYYEHUW HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ComekTp BoaOpoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Paborta cuérunka MOHU3UPYIOIINX U3TYUYCHUM.

6. Peructparnus uzinydeHust IpUPOTHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnronenue CrlOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUYEHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPrMM YacCTULBI O TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001HAKOIINH MOAYJIb.

[ToBTOpUTETHEHO--0000MIAIONITHH MOYJIh TIPETHA3HAYCH JIJIsI CHCTEMAaTHU3aIu!
u  0000IIeHHs  TPEIMETHOTO  COJCpKaHWSA ©  OMNbITa  JICSITEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMeHY Mo (U3UKe Ui O00ydaroniuxcs,
BBIOPABIIMX 3TOT y4E€OHBII NpeaIMeET.

[Ipy “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATENLHOCTH, HA OCHOBE KOTOPBIX 00€creurnBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTECTBCHHOHAY4YHAasd IPaMOTHOCTb. OCBOCHHME HAyYHBIX METOJOB HCCIEIOBAHUSA



SBIICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHITH (pu3mdeckue
SABJICHUSA, NPUMEHsASA I[IOJIyYEHHbIE 3HAHUs, pelarh 3aJayd, B TOM YHUCIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[TpyHUIMIIHATBHO OEATEIIBHOCTHBIN XapaKTep JAHHOTO pas3fielia pPeanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIuMecs BBINMOJHAIOT 3aJlaHusi, B KOTOPBIX UM
[peLIaracTes:
HA OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBICHSTH
dbu3ndeckue SBJICHUS B OKPYIKAIOIIECH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIE U1 IPOBEPKU TUIOTE3 U MOJYUYCHUS TEOPETUUYECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOoOJee BaXXHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, TPAKTUYECKOTO UCIIOIb30BAaHUS PA3JIMYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTUM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue Gpu3NKU Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HANPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbTraTe nzyueHus QU3MKU HAa ypOBHE OCHOBHOI'O 00111er0 00pa3oBaHMUs

y oOyuaronierocst 0yayT copMUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
JacTH:

1) maTpuoTHYECKOr0 BOCIMTAHUS:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(bu3nYecKoil HayKH;

— IEHHOCTHOE OTHOIIEHUE K TOCTHKEHHUSM POCCUNUCKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

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

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

3) 3¢TeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUITHE ICTETUUYECKUX KAYECTB (PU3MUYECKON HayKH: €€ rapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MIO3HAHUA:

— OCO3HaHUE LEHHOCTH (UBUYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTA
[I03HAHHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMHM, BaXKHEWILEN COCTaBISAIOLIEN
KYJbTYpBIL;

— pa3BUTHE HAy4YHOH JFOOO3HATENIBHOCTH, MHTEpEca K HCCIeI0BATEIbCKOM
NeATENbHOCTH;

5) d¢opvmupoBaHus  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHUE IIEHHOCTH Oe3omacHoro oOpa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXXHOCTH MpaBUi O€30MAaCHOrO IOBEACHUS Ha
TPaHCIIOPTE, HAa JOPOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAalIHUX YCIIOBHSIX;

— chopmMupoBaHHOCTh HaBbIKa pedIieKCUU, NpU3HAHUE CBOETro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AKTUBHOE y4YacTHE B PENICHUM NPAKTHUYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allid, ToOpoja, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIMHUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUU;

e — MHTEPEC K MPAKTUYECKOMY U3YyUCHHIO MPOdeCcCHil, CBA3aHHBIX C (U3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTANMS HAa TPUMEHEHWE (U3MUECKMX 3HAHWHA JUIsl PEIICHHS 3a7ad B
objlacTh OKpYy’Karollel Cpeapl, IUIAHUPOBAHUS IIOCTYIKOB W OILCHKH UX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPYKAIOIICH CPEeJIbI;

e — OCO3HaHHME IJI00AJLHOIO XapakTepa 3KOJIOTHYECKUX MpoOjeM M IMyTed HX
peleHus;

e §8) ajanTanmuM K HM3MEHSIOIIMMCS YCJOBHSM COIHAJIbHOM M NMPHUPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aMMOJCUCTBUM TIPU BBITIOJHEHUU HCCIICAOBAHUNA H
MPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
TPYTHUX;

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 MPAKTUYECKYIO
TESITEBHOCTB;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIE (POPMYITHPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SIBICHUSX;

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

e — IUTAHUPOBAHHUE CBOCTO pA3BUTHS B NPHOOPETEHHH HOBBIX (HH3UUSCKHUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U
PKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3MUECKUX 3HAHUM;

e — OIIGHKAa CBOMX JICUCTBUU C Y4YETOM BIIMSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTte OCBOCHHS MPOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0ydaromierocs: OyayT copMUpPOBaHbI MeTAaNpPeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbBIC ICHCTBHS,
KOMMYHHMKATHBHBIC  YHUBEPCAJIbHbICe  y4eOHbIC  JICHCTBHS,  PETyJISTHBHBIC
YHHUBEpCaIbHbIC yUeOHbBIC JICHCTBHSI.

IMo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eilicTBUS

Ba3oBble Jjornueckue 1eMCTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHUIA);

yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIaCCU(PUKALUUA, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTaXx,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHHSIM;
BBISIBIISITh TTPUYMHHO--CJICICTBEHHBIC CBSI3U TPH HM3YyYEeHUU (DU3UIECKUX
SBJICHUM U TMPOIIECCOB, JI€JaTh BHIBOJIBI C MCIOIB30BAHUEM JI€TyKTUBHBIX
U WHIYKTUBHBIX YMO3AKJIIOUEHUMN, BBIJIBUTATh TMIIOTE3bI O B3aUMOCBS3IX
(bU3MYECKUX BEJINYMH;

CaMOCTOATENLHO BBIOMPATh CIMOCOO pemieHuss Y4eOHOW (U3UIECKOM
3alayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pElICHUs, BHIOOp Hambosee
MOJIXOIAIIET0 ¢ YYETOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbCcKue 1eCTBUA:

HCITOJIB30BATh BOIIPOCHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY ONBIT, HECIOKHBIM
(U3UYECKUN DKCIIEPUMEHT, HEOOJBINOE HCCISAOBaHUE (PU3HUECKOTO
SIBJICHUS,

OIICHMBATh HA MPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ MCCIICTIOBAHHUS WU YKCIIEPUMEHTA,;

CaMOCTOATENHLHO (POPMYITHPOBATH 000OOIIEHHS U BBIBOJBI TIO PE3yJIbTaTaM
MPOBEIEHHOT0 HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JalIbHEHIIee pa3BUTHE  (DU3UUCCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATh MPEATIONOKECHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBHSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

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

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

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJIbHYI0 (QOpMYy IpEICTaBICHUSA
UHpOpMallMl M WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMmH, lrarpaMmmamMu, HTHOU rpa@ukoi U uX KOMOMHALUSAMH.

KOMMyHI/IKaTHBH])Ie YHuUBEPCAJIBbHLIC y‘leﬁﬂble HeﬁCTBHﬂZ

B XOJIe OOCYXKJEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00OCYkKIaeMOi TEMbI U
BBICKA3bIBaTh HJCH, HAICJIICHHBIE Ha DPEIICHHWE 3aJaud W IOAJCpKaHUE
01arokeIaTeIbHOCTH OOIICHUS;



COMNOCTABJISATh CBOM CYXKIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
auainora, OOHapy»XKUBaTh Pa3IudHe U CXOJICTBO MO3UIINA;

BBIpa)XKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABIATh PE3YyJIbTaThl BBIOJHEHHOTO (PU3HUYECKOTO OIbITa
(3KCrIepUMeHTa, UCCIIE0BaHUs, IPOEKTA);

MIOHMMAaTh WU  WCHOJI30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUIYyTBHOW palbOThl TMpPU PEIMICHWH KOHKPETHOW (u3mdeckomn
pOOJIEMBI;

NPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JNEHCTBUS
no e€ JOCTHXKEHMIO: pacHpeleisTh PpoiH, OO0CYyKIaTh MPOLECChl U
pe3yAbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOT'O Pe3yJibTara Io
CBOEMY HAIIPAaBICHUI0O WU KOOPJAWHUPYS CBOU JIEUCTBUA C JIPyTHUMHU
YjieHaMU KOMaH/Ibl;

OIICHMBATh KAa4YECTBO CBOETO BKJIaJia B OOLIMNA MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENHEHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYyaIUAX, TPEOYIOMNX
TSI perieHust GU3NIECKUX 3HAHU;

OPUEHTHUPOBAThCA B  PA3NUYHBIX  TMOAXOJAX TMPUHATHS  PEHICHUIN
(vHIMBUAYyaTbHOE, TPHUHSATHE PEUICHUS B TPYIE, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOSATEILHO COCTABIISITH AITOPUTM PEIIeHUs (U3MICCKON 3aa9H WITH
MJIaHa MCCIEOBAHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPe/IlaracMbIe BAPUAHTHI PEIICHUN;
JIeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbIN HHTEJIEKT:

JaBaTh aJ€KBATHYIO OLIEHKY CUTYalluyu U MpeJiararh rjiaH e€ U3MEeHEHHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHHS  (HEIOCTHIKEHUS) PE3yJIbTaTOB
JESTENbHOCTH, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YMCIIE B XOJ BBIITOJIHEHUS
(U3NYECKOT0 UCCIEJOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUThb ce0s Ha MECTO JIPYroro yejoBeKa B XOJE CIopa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYTroro;



MPU3HABAaTh CBOE MPaBO Ha OMMOKY MPU perieHUU (DU3NIECKUX 3a/1a4 WU
B YTBEPXKIACHHUIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xonIty o0yuenus B 7 Kjacce rpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HaOJI0/IEHUE, HKCIIEPUMEHT, MOJENb, TUIOTe3a, €IUHUIBI (U3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemlecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYeCKOe [IBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAs
cuia, nedopManms (ympyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sBiaeHUs (AudQy3us, TEMI0BOE BHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEpIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpalleHus, IMepenaya JAaBICHHUS TBEPABIMU TeEJIaMH, >KUAKOCTIMU U
razamy, atMochepHoe JaBlieHWe, IUTaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKOW PHEPryu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3HYECKUX SBJICHUWA B
OKpYy’)XalollleM MHpE, B TOM uucie (PU3NYECKHE SBICHUS B MPUPOJIE:
MIPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
OpUpoje, NEUCTBUE CWJIbI TPEHUS B NPHUPOAEC M TEXHHUKE, BIIMSHUE
aTMOC(EPHOro IaBJICHUs Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, phluaru B
TE€JIE YEeJIOBEKa, PU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHU;
OTKCHIBaTh U3yUYEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBJICHHS, UCIIONIb3YS
¢u3nueckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
NyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYrOCTH, CHUJIA TSKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPAOro Tena, >KHUIKOCTH, Trasa),
BBITAIKMBAOIIASl CHJIA, MEXaHWYECKas padoTa, MOUIHOCTb, IUIEYO CHJIBI,
MOMEHT CHIbl, KO3(PQUIMEHT T™OJE3HOr0 JEWCTBUA MEXaHHU3MOB,
KUHETUYECKasl W TOTEHIMAJIbHAs HHEPrus), MpU OMHCAHUMU MPABUIBHO
TPaKkTOBaTh  (PU3MUECKUI  CMBICH  HUCIOJIB3YEMBIX  BEJIMYMH, HX
0003HAYEHUSA U EOUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEJIUYMHAMH,
CTPOUTH TpaprKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBa Tes, (PU3MYECKUE SBJICHUS W MPOIECCHI,
UCIIOJIB3Ysl MIpaBUIIa CJIOKEHHs CUJI (BAOJIb OJHOW MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs phiuara (0OJoka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MeEXaHU4eCKOM
SHEPrUH, TpPHU O3TOM JlaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMMCBIBATH €M0 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3HUECKUE SIBICHHUSA, POIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYMHHO--CJIEJICTBEHHBIE CBSI3H, CTPOUTH OObsICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ ONOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKHUX
ABJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiarb pacy€THblE 3anadyd B 1-2 JEUCTBUSA, HCNOJIB3YyS 3aKOHBI U
dbopmynbl, CBsA3BIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHANIM3a
YCIJIOBHS 33/1a4 3alHMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUUECKUE
BEJIMYMHBI B (OPMYJBl M MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUs 3a]ay, OLCHUBATh PEeaTUCTUYHOCTD
NOJIy4eHHOU (DU3UYECKOM BEJIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXHO pEUIUTh NPU HOMOLIU
(bU3HYECKUX METOJIOB, B OITMCAHUU UCCIIE0BAHMS BBIIEISATH IPOBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
MOJyYEHHBI pe3yibTaT, HAaXOAUTh OIIMOKM B XOJAE OIBITA, Je1aTh
BBIBOJIBI 10 €T0 PE3YyJIbTaTaM;

OPOBOJUTH OMNBITBI MO HAOMIONEHUIO (PU3NYECKUX SBICHUW  WIH
(buznIecKux CBOICTB TeI: dbopmMyIUpoBaTh MIPOBEPSIEMBIEC
MIPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000py0BaHUS,
3aMKChIBaTh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIBL;

BBIMIOJIHATh MPSMbIE U3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChl Tena,
o0b€Ma, CUJBl M TEMIEpaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX H
nM(ppOBBIX MPUOOPOB, 3aMKCHIBATH IIOKA3aHUS MPUOOPOB C YUYETOM
3aIaHHOM a0COIFOTHOM MOTrPEITHOCTH U3MEPEHU;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
IPYrod € WCIIOJNb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH ITyTH
PAaBHOMEPHO JABWKYUIIErOCs TeJa OT BPEMEHHM JBH)KECHHUS TEJd, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAI COPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BEMa
NOTPYKEHHON YacTH Tela U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHusl TEJl, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4acCTBOBaTh B



IUIAHUPOBAHWKM  Y4EOHOTO WCCIIENOBAaHUS, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHs, CIeAys NPEIIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yNnbTaThl TMONMYYCHHONW 3aBHUCHMOCTH (DM3WUECKHX BEJIUYUH B BHUJC
NPEJIOKEHHBIX TaONHIl U TpadUKOB, JeNaTh BHIBOJBI MO pe3yibTaTaM
WCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (DU3NYECKUX BEIMYUH (TIJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CUIa TPEHHS CKOJBKECHHUS,
JaBJICHUE  BO3/yXa, BBITAIKMBAIONIAs  CWJa, JCHCTBYIOIAs  Ha
NOTPYKEHHOE B JKHJIKOCTh TeNO, KOA((UIIMEHT TMOJe3HOrO NeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUIUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMUMHBI;

COOJTFOIaTh MpaBUiIa TEXHUKU O€30TMaCHOCTH TpU paboTe ¢ 1abopaTOpHBIM
0o00opy10BaHUEM;

yYKa3bIBaTh MPUHIAIBI JACHUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JAMHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pBIYar, OABMKHBINA U HETIOJBHKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;
XapaKTepHU30BaTh TPHHIMIBI  JICHCTBUS W3YYCHHBIX IMPUOOPOB U
TEXHHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN M HEOOXOAUMble (PU3NYECKHE 3aKOHBI
M 3aKOHOMEPHOCTH;

MPUBOJNTh  MpUMEpPhl  (HAXOOWTh  WH(OpPMAIMIO O  IPHMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU N5l oOecrieueHrss 0e30MacHOCTH Mpu oOpareHnu ¢ mpudbopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS U COOIIOICHHS
HOPM DKOJIOTUYECKOTO MMOBEJICHHS B OKPYIKAIOIIEH Cpeie;

OCYLIECTBJISATh OTOOpP HCTOYHMKOB HH(popMmauuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM © TYyTEM CpPaBHEHHsI PA3IUYHBIX HCTOYHUKOB BBIJCISITH
uH(pOpMaIUIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEIOCTOBEPHOI;

MCTIOJIb30BAaTh MPH BHITIOJHEHUH YUYeOHBIX 3a/laHUi HaAyIHO--TIOMYJISPHYIO
JaUTEepaTypy (QHU3MYECKOrOo COAEpXNKaHHs, CIPAaBOYHbIE MAaTEepHAIIbI,
pecypchl cetn MuTepHeT, BliageTs npuéMaMu KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU M3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUChbMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUUECKOTO COAEPIKAHUS, B TOM



yucne MmyOJuYHO JeNaTh KpaTKhe COOOILIEHHUS O pe3ybTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEJAOBAaHUM, MpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3yYEHHBbIM TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALAEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAaHUN pPaCHpPElEisITh
00sI3aHHOCTH B TpYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHWEM IUIAHA JEUCTBHM, aJCKBaTHO OLEHUBATh
COOCTBEHHBIH  BKJaA B  JEATENBHOCTb  IpPYyMINbl,  BBICTPAUBaTh
KOMMYHUKATHUBHOE B3aUMOJCICTBUE, YUUTHIBASI MHEHNE OKPYKAFOIIMX.

K xoH1y o0yuenus B 8 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIIINXCS YMEHUN:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSHUS BELIECTBA, KPUCTATNINYECKHUE U
amopdHbIe TeNa, HACHIIIEHHBIH U HEHACBIINICHHBINM Tap, BIAXHOCThb
BO3/lyXa, TeMIepaTypa, BHYTPEHHSISI SHEpPrus, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HIEKTPUUECKOE IOJIEe, TPOBOJIHUKU
U IUDJIEKTPUKH, TIOCTOSIHHBINA 3JIEKTPUUYECKUN TOK, MATHUTHOE TI0JIE;
paznuuath SBJICHUS (TETUIOBOE pacUIMpEeHHE U CXKaTHhe, Tervionepesaaya,
TEIJIOBOE paBHOBECHE, CMAaUYMBaHUE, KANWJUISIPHBIE SIBJICHUS, UCIApEHUE,
KOHJICHCAllusl, TUIaBJICHUE, KpUCTa/UIM3anus (OTBEpJieBaHUE), KUIICHUE,
Teronepegaya (TerI0MpPOBOHOCTD, KOHBEKIIUS, U3IIYyUYEHUE),
ANEKTpU3alus TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS 3JIEKTPHUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJICHCTBUE MAarHUTOB, JCHCTBUE
MAarHUTHOTO TOJIsl Ha TIPOBOJIHUK C TOKOM, dJIEKTPOMArHUTHAST UHIYKIIUS)
[0 OINHCAHUI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHNUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpY’)XKalollleM MHUpE, B TOM 4Yucjie (U3NYECKUE SIBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIE SIBJIIGHUS B MPUPOJE,
KpUCTAJUIbI B mpupoiae, uznydeHue CoJiHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMAaHA, UHES, CHETa, JIEKTPUUECKUE
ABJICHUST B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOJII0COB, POJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKHUX
SIBIICHUI;

ONMKCHIBATh U3yUYECHHbIE CBOMCTBA TeN M (U3MUECKHUE SIBJICHUS, UCIIOJIb3YS
(dbuznyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOThI, yJeNbHAas TEIJIOEMKOCTh BEIIECTBA, YJelbHAs TEIUIOTa



IUTABJICHUS, yJeJbHas TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHus TOIUIMBA, KOA()(PUIMEHT TOJE3HOrO JEHCTBUS TEIJIOBOU
MAalllMHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO31yXa, JJICKTPUYECKHI 3apsm,
CHJIa TOKa, 3JEKTPUYECKOE HAINpPSKEHUE, COMPOTHBIIEHHE MPOBOJIHUKA,
YACIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0  TOKA), NPH ONHCAHUM NPABUIBHO  TPAaKTOBATh
(bu3nYeCKuil CMBICI KCIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €TUHUIIBI
¢u3nYeCKUX BEIUYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLIUE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOICTBa Tel, (PHU3WYECKUE SBICHUS U MPOIECCHI,
UCIIOJIB3YS] OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOPUU
CTpOEHUs BEIlleCTBA, MPUHIHUII CYNEPHO3UIMU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1s yyacTKa [ENH, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEPrUM, IPpU HOTOM JABaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYEeCKOe
BBIPAXKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyalHi MPAKTUKO-OPUEHTHUPOBAHHOTO XapAKTEPa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrH4YeCKux
[IaroB ¢ Omopod Ha 1—2 W3YyYEeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3aJayd B 2—3 JEHCTBUS, HCHOJb3ys 3aKOHbl H
dbopmyIibl, CBsA3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: Ha OCHOBE aHalln3a
YCJIOBHSI 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUISL peUIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HeoOXonuMble Mg €€ pelIeHHs, MPOBOAUTH pPacy€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEHIUTh HIpPH MOMOLIU
(Gu3NYECKUX METO/OB, HCIOJIb3Yysl ONMUCAHHE HCCIIEeNIOBAaHUS, BbBIICIATH
MIPOBEPSEMOE NPEANOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTh MOPSJIKa
IIPOBEJICHUSI HCCIIEOBAHU, 1€JIaTh BBIBOBL;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(bu3MYecKuX CBOMCTB Tel (KanWUISPHBIE SIBJICHUS, 3aBUCUMOCTh JAaBICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPhl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi MpPU M3IYYCHUU OT LBETAa H3Iy4yaromiedl (IOrJIoNaroIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJbI OT TEMIEPATYPhI KUAKOCTU U
oA €€ TOBEPXHOCTH, OJJIEKTpHU3alUs Tel U B3auMOJECTBUE
ANEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHuTHOIO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOIO TOKa): (OpMYJIMPOBATH
MPOBEPsSIEMbIE MPENOJIIOKEHUS, COOMPATh YCTAHOBKY M3 NMPEJIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/JI ONbITa U (HOPMYIHPOBATH BHIBOJIBI;
BBIIOJIHATh ~ MPAMBIE  W3MEPEHHMS  TEMIEPATYPbl,  OTHOCHTEJIBHOMN
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HANpPSOKEHUS C MCIOJb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3UYECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUI ¢ yUETOM 3aJaHHOI a0COJIFOTHOM MOTPELTHOCTH;
MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEJIMUYMHBI OT
OpPYrod C MCHOJIb30BAaHUEM  MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAN IOIEPEYHOTrO
CEUEHUs U YAEJIBbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 Yepe3 MPOBOAHMK, OT HAOpsDKEHHsT Ha  IPOBOJIHUKE,
UCCIIEOBAHKME IIOCJIEOBATEILHOTO M IAapajuIeIbHOTO  COEAVMHEHHUU
IPOBOJHMUKOB): IUIAHUPOBATh HCCIEJOBaHHE, COOUPATh YCTAHOBKY H
BBINOJIHATh U3MEPEHUs, CIENysl MPEAJ0KEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUJE TaOIUL U TpaduKOB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHHS] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBICHHE MPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIaHUPOBaTh W3MEPEHHs, COOUpPATh
AKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEAysl NMPEAJIOKEHHON MHCTPYKLHUHU, U
BBIYHCIIATH 3HAUEHUE BEIUYUHBI;

coOJI01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH U padoTe ¢ 1ad0paToOpHbIM
000pyTOBaHUEM;

XapaKkTepU30BaThb IMPUHIMIBI JEUCTBUS HM3YyUYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX OmucaHus (B TOM 4YHUCIE:
CUCTEMA OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOUHA, aMIIepMETp,
BOJIBTMETP, CUETUMK HIIEKTPUUYECKOW HHEPrUH, 3JIEKTPOOCBETUTEIIBbHBIE
pUOOPBI, HArpEeBaTEIbHBIE FIEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, MIEKTPOABUTATENb IIOCTOSHHOTO TOKA),
UCTOJIb3ysl 3HAHUA O CBOMCTBaX (PM3MUYECKUX SIBJICHUM U HE0OXOIUMbIE
¢du3nYecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHHUUYECKHE YCTPOWCTBA M H3MEPHUTENIbHbBIE
npuOopbl MO CXeMaM M CXEMaTUYHbIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, JABUraTelIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX



Iernel ¢ Mmocae0BaTeIbHBIM U MapaUIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHHS DJIEMEHTOB JJICKTPUYECKUX IIETICH;
NPUBOANTh  TpUMEpbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HMCIOIb30BaHMS (U3UYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH JIJIs1 oOecrieueHnst 0€30MacHOCTH MPpU oOpaIreHnu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 3J0POBbS M COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIECH Cpejie;

OCYIIECTBJIATh TMOUCK HHPOpMaUu (U3MUECKOTO COJEpPKAaHUS B
WuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW © TYyTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISITH  MH(POPMAIHMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MM MOKET OBITh HEJTOCTOBEPHOM;
MCITIOJIb30BATh MPU BBITIOJHEHNUN YUYEOHBIX 3aJaHUi HAYyYHO--TIOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOrOo  COACpKaHWs, CIPAaBOYHBIE MaTEpPHAIIbI,
pecypchl cetu MHTEpHET, BllageTh NMpUEéMaMu KOHCIICKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPaTKUE YCTHBIC COOOIICHHS,
0000mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
cColepKaHWsl, B TOM 4YHCIAE TNYyOJUYHO TIPEACTABISTh PE3YJIbTAThI
MPOEKTHOW WM WCCIIENOBATENbCKON NEATEIHHOCTH, MMPU STOM T'PaMOTHO
WCIIOJIB30BaTh M3YUYEHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYTUICHHUE MTPE3CHTAIINEH;

MpPU BBHITIOJHEHWH YYEOHBIX TPOEKTOB M HCCIENOBAHUN (DU3NYECKUX
IPOIIECCOB PACTIPEACIATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C
MMOCTABJICHHBIMH 3aJa9aMH, CJICANTH 3a BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €T0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIA] B
JeSITENHHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHHKAaTHUBHOE B3aUMOJICUCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3perniath KOH(DIUKTHI.

K koHIry o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh MOHSTHUS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHXKEHUS, Aehopmanus
(ynpyrasi, mnacTtayeckasi), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, a0COJIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTH,
CHEKTPHI UCITYCKAHUS U TOTJIONICHUS, alibda-, 6eTa- U ramMMa-u3IIy4eHHUs,
W30TOIIbI, SiFIEPHAst SHEPTeTHKA,



paznuuath SBJICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JBM)KCHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOJIHOE
NaJCHUE TeJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
T€JI, PEAKTUBHOE JIBUJKEHUE, KOJIEOATENbHOE NIBMXKEHHE (3aTyXarollue U
BBIHYXJICHHbIE KOJIeOaHWs), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTPaKCHUE
3ByKa, MNPSIMOJIMHEHHOE pacCIpOCTpPaHEHUE, OTPAKEHHUE U MPEIOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHE OEJIoro cBeTa B
CIEKTp U CJIO0XEHUE CIEKTPAJIbHBIX IBETOB, JIUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
M3JIy4YEHHsI) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOe SBICHHE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUU B
OKpy»KaroleM Mupe (B TOM 4YHucie (PU3NYECKHUE SBJICHHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBBI, ABUXKeHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JBIKCHUE IKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB IKHWBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 3XO, IBE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOJIOTMYECKOE JEeWCTBHE BUAMMOTO,
yabTpaUOIECTOBOIO W PEHTTCHOBCKOTO M3JIy4Y€HUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHUBHOE H3ITyUYEHUE
MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PAAUOAKTUBHBIX W3JIYyYEHUU Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IMEPEBOAMTH IMPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3UUECKUX
SIBJICHUH;

OMKCHIBATh U3yUYECHHbIE CBOMCTBA T€A M (PU3UUECKHUE SIBJICHUS, UCIOJIb3YSI
(¢uznyeckne BeNUYMHBI (CpeAHsIi W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBW)KEHUH, YCKOPEHHE, IMEpPEMEIICHHE, IMyTh, YIIoBas
CKOpPOCTb, CHJIa TpPEHMS, CHUJIa YIPYIOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOrO TMAaJeHUs, BEC Tela, HUMIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAS SHEpPrus Tena,
MOAHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAJIbHAS SHEPIrUsl C:KaTou
NPY>KUHBI, KUHETUYECKAas DSHEpPrus, IOJIHAS MEXaHUYECKas SHEprus,
MEepPHOJT U YacToTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, NTOKA3aTEb MPEJIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBWIBHO TPaKTOBaTh (U3UYECKUI CMBICI HCIOJIb3YyeMbIX BEJIUYHH,
0003HaYeHUss ¥ €IUHHLBl (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMU BEIUYMHAMU,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWCTBA Ted, (PU3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,



NPUHLUI CYNEPIO3ULIHMH CWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHbI OTPAXKEHUS U
NPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YHUCEN
IpHU SIICPHBIX peakUuusX, IPU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOLECChl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUi MPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTEPa: BBISBISAThH
MPUYUHHO--CJICICTBEHHbIE  CBS3U, CTPOUTh OOBsACHEHHEe U3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOM Ha 2—3 M3Yy4YEHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WUJIU 3aKOHOMEPHOCTEH;

pemath pacy€THble 3aJaud (OMUpAIoIIMecss Ha Ccucrtemy u3 2-3
YpaBHEHHUI), HUCIIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJOBHUS 3aJaud 3alKChIBaTh KpPaTKOE
YCJIOBHE, BBISBIIATH HEJOCTAIOUIUE WM M30BITOYHBIE JaHHbIE, BHIOUPATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JJISl PEUICHHS], TPOBOAUTH PACUETHI U
OLICHHWBATh PEAJIUCTUYHOCTh IOJYUYEHHOrO0 3HA4YeHUA (PU3UUECKOU
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(bU3HYECKUX METOJOB, HCIOIb3Ysl OMHCAHUE MCCIEIOBAaHUSA, BBIACIATDH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBAaTh MPABWIBHOCTh MOPSJKa
IIPOBEJICHHSI  UCCJEAOBAHMS, JEJaTb  BBIBOJBI, HWHTEPHPETUPOBATH
pe3yibTaThl HAOJI0IEHUH U OIIBITOB;

IPOBOJUTH OMNBITBI 1O HAOMIOJEHUIO (PU3MYECKUX SBICHUN WU
(¢u3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXpaHEHUsl PHEPruH, 3aBUCUMOCTb MEpHOJAa KOJEeOaHWW MPYKUHHOIO
MasTHHKA OT Macchl Ipy3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IbI MaJIbIX KOJIeOaHUH, MPSMOJIIMHEMHOE paclpOCTpaHEHUE CBETA,
pasnokeHne Oenoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajle M CBOMCTB HM300pakKeHUs MpeaMera B coOuparouien
JUH3€, HAOIIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  OMNbITA U €ro  pe3yJsbTaThl,
(bopMyIUpPOBaTh BHIBO/IBI;

MPOBOJUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, Ompenenss
CpelHee 3HAaYeHUEe Uu3MepseMOol BeIMYMHBl ((DOKYCHOE pacCTOSHHE
coOuparoieid JUH3bI), OOOCHOBBIBATH BBHIOOp cHoco0a HU3MEpPEHHUs
(M3MepuTeNbHOTO TPUOOpa);

MPOBOJIUTh KCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM (3aBHCHUMOCTHb IIyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayallbHON CKOPOCTH, Mepuoja
KOoJIeO0aHUI MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHUs U yIia MpeJIoMIIEHHs OT YIJa
NajicHus): IUIAHUPOBATh HCCIENOBAHUE, CAMOCTOSTENLHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
(bu3NYeCKUX BEIWYHH B BUAC TAONWIl U TpaUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH (CperHss
CKOpPOCTb M YCKOpPEHHME Tejla IpU PAaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHUs], KECTKOCTh MPYKHHBI, KOIPPUUIUEHT
TPEHHsI CKOJBKEHHs, MeXaHHM4eckas pabdoTa U MOIIHOCTb, YacToTa H
nepuoj KojeOaHWNW MaTeMaTUYecKOro U MPYKUHHOIO MAasiTHUKOB,
ONTHUYECKass Ccuja CcoOuparolleld JIMH3bI, PaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANTbHYIO YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEMysl MPEII0KEHHOW HHCTPYKIIUMH, BBIYUCIATD
3HaYCHHE BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYE€HHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paToOpHbIM
00opy10BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PU3NYECKUX MOJIEIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBI HCTOUYHUK
CBeTa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aTroMa, HYKJIOHHas
MOJI€JIb AaTOMHOTIO Spa;

XapaKkTepu30BaTh MPUHIUMBI JCUCTBUS M3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHUCIE:
CHHUIOMETP, NATYUKH IOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3WYECKHX SBJIEHUA U  HEOOXOIUMBbIE  (PU3HUYECKHE
3aKOHOMEPHOCTH;

MCIIOJIb30BAaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOIIECCOB
OpU PELICHUU Y4YEOHO--TIPAaKTUYECKUX 3a/ady, ONTHYECKHE CXEMbl IJis
MOCTPOEHUS N300PaKEHUI B IJIOCKOM 3epKalie U coOUparole JTMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh MHMOpPMALMIO O  MPUMEPAX)
MPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUYECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JUIs obecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOIIOICHHS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH CpeIe;



OCYIIECTBJIATh TMOUCK WHPOpManuu (U3HUECKOTO CONEpKaHHUS B
WNuTtepHeTe, camocTosATENHHO (POPMYIUPYST TOUCKOBBINA 3aMpoOC, HAXOIUTh
NyTH OMpeAeNieHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALUU Ha OCHOBE
AMEIOLINUXCSA 3HAHUW U JOTIOJHUTEIBHBIX UCTOYHUKOB;

MCIIOJIB30BaTh NPH BBINMOJHEHUH YYEOHBIX 3aJJaHUM HayYHO--TIOMYJISPHYIO
TUTEPATypy  (U3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepUaIbI,
pecypcebl cetu UHTEpHET, BIageTh NpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
nHpOpMaIMu U3 HECKOJIbKMX HCTOYHUKOB (DU3UUYECKOTO COJepKaHUs,
MyOJIMYHO MPE/ICTABIATH PE3YyJIbTaThl IPOECKTHOMN WJIM HCCIIEI0BATEIbCKON
NEATENIbHOCTH, IPU O3TOM TPaMOTHO  HCIOJIb30BaTh  M3YYECHHBIN
NOHATUIHBIA anmapar W3y4yaeMoro paszjena (U3UKH U COMPOBOXKAAThH
BBICTYIUUICHUE TIpe3eHTaIued ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoabnubie IIpakTuyeckue
n/n MPOrpamMmMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Paszpnen 1. dusuka u €€ poJib B IO3HAHNH OKPY:KaIOLIEro MUpPa
Bbubnuoreka [JOK
1.1 dusuka - HayKa 0 IIPUPOJL 2
y PHpOZL https://m.edsoo.ru/7f416194
bu6 OK
1.2 dusznyeckue BEIMINHBI 2 1 nomorexa L
https://m.edsoo.ru/7f416194
N bubmnoreka [JOK
1.3 EcTecTBeHHOHAYUHBIN METO/1 MO3HAHUS 2 1 nbmorexa L
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3pen 2. [lepBoHayanbHbIe CBeJeHUs 0 CTPOCHHH BellleCTBA
bu6 K
2.1 CtpoeHue BelecTa 1 nonmotexa L0
https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII ) | bubmmorexa [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmmorexa [IOK
2.3 A 2
TPETATHRIC COCTORHI BeMectsa https:/m.edsoo.ru/7416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHe Tel
but6mmoreka [IOK
3.1 M 3
CXAHMHACCROC ABHACHHC https://m.edsoo.ru/7f416194
3.2 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 paszuneny 21
Paznen 4. /laByienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
' TEJIaMH, )KUIKOCTIMHU 1 Ta3aMu https://m.edsoo.ru/7f416194
bubmoreka [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4. A
3 TMOChEpHOE MaBCHE 6 https://m.edsoo.ru/7f416194
44 JelicTBUE KUJIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasuneny 21
Paznea 5. PaGora n MOIIHOCTD. JHeprus
bubnuoreka [JOK
5.1 Pa6 3 1
abota 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.2 II 5 1
POCTRIE MEXAHHMIMBL https://m.edsoo.ru/7f416194
b K
5.3 MexaHundeckast SHEpPTHs 4 1 nommorexa 110
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



8 KUIACC

KoanyecTBO 9acoB DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3iaeaoB H TeM nmudpoBLIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (pp )
NMPOorpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThbI padoThl
pecypcbl
Pa3nea 1. TenyioBble sIBJIEHUS
1.1 CTpoeHue U CBOIMCTBA BEIIECTBA 7 bubmmorexa LIOK
’ P HI https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBBIC MPOTECChl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnea 2. DuekTpu4eckne M MATHUTHBIC SIBJICHUSA
)1 DNEeKTPUYECKUE 3apsi/ibl. 3apsHKEHHBIC Tella 7 1 bubnuorexa [JOK
' ¥ UX B3aUMOJICHiCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
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 nommorexa O
https://m.edsoo.ru/7f4181ce
b K
2.4 DJIEKTPOMArHuTHASI MHY KIS 4 nomorexa LO
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5



9 KUIIACC

KoaugecTBo yacoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aesioB H TeM nudpoBbie
Ne n/m P Kontpoabnbie  IIpakTHueckue (pp )
NMporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThl
pecypchbl
Pa3zgen 1. Mexannueckue siBJIeHUS
11 MexaHu4eCKOe JBMIKCHUE U CIIOCOOBI €0 10 1 bu6nuoreka [JOK
’ OTMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B3aumoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUI 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. Mexannueckue K0Je0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHuueckre KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bub OK
2.2 MexaHn4eckne BOJHBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DiieKTpoMarHuTHOE 10Ji€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE TOJIE U 6 ) bubnuorexa [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 6
Paznea 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 https:/m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanToBbIe IBJIeHUSA
5.1 Hcnyckanue u norioneHrue cBeta aroMoM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2 1
> CTpoeHue aToMHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. s 1 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001aI0IM I MOTYJIb
6.1 [ToBTOpEeHME B 0000IIIEHNE CONEPIKAHUS 9 ) bubmorexa [JOK
’ Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 3 27






HOYPOUYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne undposbie
Tema ypoxka Kontpoubnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypchl
dumsnka — Hayka o npupoae. SIBiIeHns )
y pHp 1 http://interneturok.ru/ru
MIPUPOJBI
Du3NYECKUE SBJICHUS 1 http://interneturok.ru/ru
dusnuecKue BEIMYUHBI U UX U3MEPEHUE 1 http://interneturok.ru/ru
VYpok-uccnenosanue "N3mepenne
TEMIEPATYPHI IIPU HOMOIIHU KUAKOCTHOTO 1 1 http://interneturok.ru/ru
TEPMOMETPA U JaTYUKaA TeMIeparypsl”
MeTtoapl HaydHOro no3HaHusd. Onucanue | Bubmuoreka [IOK
(bUBUYECKUX SIBJICHUHN C TTOMOIIBI0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka runoTessl:
JANbHOCTH MOJETA IApUKa, MyIIEHHOTO :
p -1y 1 1 http://interneturok.ru/ru
TOPU3OHTANILHO, TEM O0JIbIIIe, YeM OOJbIIIEe
BBICOTA MycKa"
Crtpoenue BemecTBa. ONbITHI,
but6mmoreka [JOK
JTOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1

https://m.edsoo.ru/ff09fe0a

BCIICCTBA

bu6mmoreka [JOK

JIBM>KE€HHE YacTHUIl BEIlIeCTBa 1
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «ONbITHI 11O
HaOJIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS 1 1 http://interneturok.ru/ru

ra3oB»




10

AFpeFaTHBIC COCTOsAHHA BCIICCTBA

OcobenHocTu arperaTHbIX COCTOSTHUH BOJBI.

http://interneturok.ru/ru

bu6moreka [JOK

11 O6006menue mo pazaeny «lleppoHavanbHbIC
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUHU BEILIECTBA»
12 Mexanudeckoe ABUxkeHUEe. PaBHOMEpHOE 1 bubmunorexa LIOK
HEPAaBHOMEPHOE JIBIKECHUE https://m.edsoo.ru/ff0a05c6
bubmmnorexa LIOK
13 Ckopoctb. EquHuIs ckopocTu
p a t p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTH 1 BpeMeHH OBIKECHUSI bubmorexa HOK
y p a https://m.edsoo.ru/ff0a0ae4
Bubmnorexa [IIOK
15 HNueprusi. Macca — Mepa HHEPTHOCTH TEN 1
https://m.edsoo.ru/ff0a0c10
16 [LmoTHOCTH BewiecTBa. Pacuer Maccsl u bu6mmoreka [{JOK
00BeMa Teja Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «OnpeneneHue
IJIOTHOCTHU TBEPJIOTO TEIJIA»
13 Pemenne 3agay mo treme "I1MoTHOCTD bubnuorexa [JOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cuta Kak XapakTepruCTUKa B3aUMOJICUCTBUS .
19 http://interneturok.ru/ru
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas padora «3ydenue
20 3aBUCUMOCTH pacTsOKeHHs (Iedopmarun) http://interneturok.ru/ru
MIPY>KUHBI OT MPUII0KEHHON CUITB»
21 SIBnenue tarorenus. Cuiaa TIKECTH http://interneturok.ru/ru
CBs13b MEX]ly CHIION TSKECTH U MacCou
22 tena. Bec Tema. Pemenue 3amau 1mo reme bubmorexa OK
— . https://m.edsoo.ru/ff0al778
Cuna TsoKecTH
23 Cuna TsKecTH Ha IpYTrHUX IUIaHeTax. bubnuoreka [JOK



dusznueckue XAPaAKTCPUCTHUKU IIJIAHCT

https://m.edsoo.ru/ff0al1502

bu6muoreka [IOK
24 Nsmepenue cun. JJlunamomerp 1
https://m.edsoo.ru/ffO0al 8cc
bu6mmoreka [{JOK
25 Bec Tena. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 1O bu6mmoreka [JOK
OJIHOM IpsiMoil. PaBHOAEHCTBYOIIIAs CHIT https://m.edsoo.ru/ff0ala70
Pemenue 3agad mo reMme )
27 " . " http://interneturok.ru/ru
PaBHozelicTBYIOIAS CHIT
73 Cuna tpeHus u e€ BUAbL. TpeHue B mpupoie bu6mmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopartopHas pabota «/3yuenue
79 3aBUCUMOCTH CUJIbI TPEHUS CKOJIB)KEHUS OT bu6muoreka [JOK
CHJIBL JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEM
30 Pewrenue 3amau Ha onpeneneHue
PaBHOACHCTBYIOIIEN CHJIbI
Pemenne 3amau mo temam: «Bec Tenay,
bubmuoreka [JOK
31 «I"paduueckoe nzodbpakeHne cuim, «CHIIb,
. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAs CUID»
KonrtponsHas pabora o Temam:
«Mexannueckoe JBKeHHEe», «Macca, :
32 http://interneturok.ru/ru
IUIOTHOCTBY, «Bec Tenay, «['paduueckoe
n3zoopaxenue cuim, «CUIbD
13 Hasnenue. CriocoObl yMEHBIIICHUS U bu6mmoreka [{JOK
YBEJIIMYEHUS 1ABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue ra3za. 3aBUCUMOCTD JIaBJICHUS Ta3a bubnuorexa [JOK

oT 00bEMa, TeMIepaTyphbl

https://m.edsoo.ru/ff0a2376




35 [lepenaua naBneHus TBEPIbIMU TEIAMH, bubnmnoreka LIOK
JKHIKOCTIMH U razamMu. 3axkoH [lackamns https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KMAKOCTH U T'a3€, BHI3BAHHOE bubnuorexa [JOK
JIEUCTBUEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo teme «/laBnenue B bubnuorexa [IOK
JKHMIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bubmmnoreka [[OK
38 Coobaroruecs cocy 1 https://m.edsogru/ff0a2970
39 I'uppaBnnueckuii npece bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEeBOM KUIKOCTHBII hitp://interneturok ru/ru
Hacoc
41 ATmocdepa 3eMiH U TPUYUHBI €€ bu6nuoreka IIOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5Sa
bubnuorexa [JOK
42 Bec Boznyxa. AtmocdepHoe 1aBiieHne https://m.edsocl)l.ru/fanZbSa
43 N3mepenue atmocdepuoro aasnenus. OmnbIT bu6mmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTH aTMOC(HEPHOTO AaBJICHUS OT bubnmoreka [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. ATmochepHoe naBieHne bubmmorexa [[OK
Ha Pa3IMU4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemerite f anas no Teme " Armocgeproe http://interneturok.ru/ru
JaBJICHUE
47 JleficTBrE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE bu6mmoreka [{JOK
B HHX TeJO. ApXHMeI0Ba CUila https://m.edsoo.ru/ff0a3276
43 JlaboparopHast pabota «Onpenenenue bubnmorexa [JOK

BBITAJIKUBAIOLLEH CHJIBI, IEMCTBYIOIIEN HA

https://m.edsoo.ru/ff0a33fc




TCJI0, IIOTPYIKEHHOC B KUJIKOCTH)»

JlaGopaTopHas paboTa 1mo Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bu6mmoreka [{OK

49 . . 1
BOJIE€ OT 00bEMA MOTrPY>KEHHOM B KHUJIKOCTb https://m.edsoo.ru/ff0a3514
YacTH Telay
bubmnoreka [JOK
50 IInaBaHue Ten 1
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas pabota "KoHcTpyrpoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U 1
onpeenaeHue e€ rpy30no01bEMHOCTH"
Pemenne 3amgaud mo remam: «IlmaBanue
52 cynoB. BozayxomnaBaauey, «JlaBienue bubmorexa TIOK
YHOB. BOSAY < https://m.edsoo.ru/ff0a3654
TBEPIBIX TEJ, KUIKOCTEH U Ta30B»
KonTtpoarHas padora no teMe «/laBiaeHue
53 p p . A http://interneturok.ru/ru
TBEPJBIX TEJ, )KUIKOCTEH U Ta30B»
bubmunoreka LIOK
54 Mexannueckas padbora
P https://m.edsoo.ru/ff0a3f82
bubmunorexa LIOK
55 MormntHOCTh. EAVHUIIBEI MOIITHOCTH
B AL MOTH https://m.edsoo.ru/ff0a3f82
Vpok-uccnenosanue "Pacuér MomiHocTH, _
56 P f[ _, n Y 1 http://interneturok.ru/ru
pa3BUBaeMOM IIPH MOIBEME TIO JIECTHUIIE
IIpocthiec MexaHu3Mel. Priuar. PaBHOBecue .
57 p http://interneturok.ru/ru
CHWJI HA phluare
Peryaru B TexHuKe, OBITY U IPUPOJIE.
58 JlaGopatopHnas padora «MccienoBanue 0.5 bubmorexa TIOK
p N pHAAD ) https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara»
59 Pemenue 3amaq mo teme «YcCloBus bubnuoreka [JOK

PaBHOBECCHS pblyarar

https://m.edsoo.ru/ff0a48a6




Koaddunment monesnoro neicTBust

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5 http://interneturok.ru/ru
«M3mepenne KIIJI HaKIOHHOM TUIOCKOCTH»
61 Pemenue 3amay mo reme "PaboTa, | bubmuoreka [JOK
motrHocTsh, KITJT" https://m.edsoo.ru/ff0adc48
2 Mexannueckas 3Heprus. Kunernueckas u | bubmuoreka [IOK
NOTEHI{UAIbHAS DJHEPTUS https://m.edsoo.ru/ff0a4252
. bu6mmoreka [JOK
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 1O TEME
"DJKCepUMEHTAILHOE ONPEICIICHUE
64 U3MEHEHU KUHETUYECKON U NOTEHIINAILHOMN 1 1 http://interneturok.ru/ru
SHEPTHH MPU CKATBIBAHUH TEJIa 110
HaKJIOHHOM MJIOCKOCTH"
KonTponbras padota no teme «Pabora u
65 P P 1 http://interneturok.ru/ru
MOIIHOCTb. DHEPIHUs»
66 PezepsHslii ypok. Pabota ¢ Tekctamu mo | bu6nuoreka IIOK
teme "MexaHudeckoe JIBuxkeHue" https://m.edsoo.ru/ff0adee6
PeseprHbIil ypok. PaboTta ¢ TekcTamu mo
67 teme "JlaBieHue TBEPIBIX TEI, )KUIAKOCTEN U 1 bubmorexa [OK
. pA » HHA https://m.edsoo.ru/ffOadffe
razoB
PesepBHbIif ypok. Pabora ¢ Tekctamu 1o
68 P P 1 http://interneturok.ru/ru
teme "Pabota. MourHocTs. JHeprus"
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoabunie IIpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubmuoreka [JOK
1 KMHETHYECKOW TEOPUU U UX ONBITHBIE
https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI
3 Mopenu TBEPIOTO, JKUAKOTO U bubnnorexa [JOK
razo00pa3HOro COCTOSTHUM BELIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSIHUI BEIIeCcTBa Ha )
4 p . http://interneturok.ru/ru
OCHOBE MOJIOKEHUI MOJIEKYISIPHO-
KMHETHYECKOU TEOpUH
bubmnoreka [IOK
5 Kpucrannuueckue u amopdHbie Tena
https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE M KallWJUTSIPHOCTb. bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U cxKaTHe bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIepaTypsl CO )
8 patyp patyp http://interneturok.ru/ru
CKOPOCTBIO TEIIOBOTO JIBM>KEHHSI YaCTHUIL
9 Buytpennsist sneprus. CriocoObl H3MeHEHHS bubnuorexa [IOK
BHYTPEHHEHN HEPrUun https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Buns! Teruonepenaun 1

https://m.edsoo.ru/ff0a6412




VYpoxk-koHpepenuus "[Ipakruyeckoe

11 HICIOJIL30BaHUE TEINIOBEIX CBOMCTB BEIIECTB Bubmorexa OK
" https://m.edsoo.ru/ff0a65c0
¥ MaTEpPUAJIOB B IEJISIX YHEPTOCOCPEKEHUS
12 KonnuectBo Temnotel. Y nenbHas bubmuoreka [{OK
TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHMe TEIIOBOTO OanaHca. bubnnorexa [IOK
TennooOMeH U TETIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "HccienoBanue
14 SIBJICHUS TETUIOOOMEHA IMPH CMEIITUBAHUHT bubmorexa HOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsuei BOJIBI
Pacuet konu4uecTBa TEIIOTH, HEOOXOAMMOTO
15 JUI HarpeBaHUs Tejla U BBIAEIAEMOT0 UM http://interneturok.ru/ru
NP OXJIKICHUN
16 JlaGopatopHas pabota "Onpeznenenue bubnuoreka [IOK
yAEJIbHOU TEMI0EMKOCTH BemlecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bub6mnoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[InaBieHne u oTBEpIEBaHUE
18 KPUCTANTUYECKUX TEJ. Y JIeJIbHas TEII0Ta bubmoreia HOK
p ’ https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaGopatopHas pabota "Onpeznenenue bubnuorexa [IOK
YAEJIbHON TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHACHCAITHS. bubnnorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas temiora
)1 napooOpa3oBaHUs U KOHJCHCALIUH. bubnunorexa [IOK

3aBUCHUMOCTh TeMIIEpaTyphl KUIIEHUS OT
aTMOC(EpHOTO AaBICHHS

https://m.edsoo.ru/ff0a786¢




Bnaxnocts Bo3ayxa. Jlaboparopras pabota

bubmuoreka [{OK

22 "OnpeneneHne OTHOCUTEIBHON BIaKHOCTH
pede. https://m.edsoo.ru/ff0a7628
BO3/IyXa
Pemenue 3amau Ha onpeneneHue BIaXKHOCTH )
23 p http://interneturok.ru/ru
BO3/lyXa
[TpuHuIB pabOTHI TEIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. J/[BUTaTenbp BHYTPEHHETO
CropaHus
)5 KII/] TermmoBoro npurarens. TemmoBbie bu6mmorexa [JOK
JIBUTATEIIN U 3aIUATA OKPYKAKOIIEH CPEIbI https://m.edsoo.ru/ff0a7c7c
3aKoH COXpaHEHHUS U IIPEBPALICHUS YHEPTUHA )
26 p peBp p http://interneturok.ru/ru
B TEIJIOBBIX MPOIIeccax
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TEME
" bubnuorexa [JOK
27 Tenmnosbie siBiIeHus. M3MeHeHne
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUH BEIIeCTBa
KonTponbhas padora no teme "TerioBsie
. bubmuoreka [JOK
28 sBieHud. FI3MeHeHne arperaTHbIX COCTOSTHUN
" https://m.edsoo.ru/ff0a86ae
BelllecTBa
Onekrpu3anus ten. JIsa poaa .
29 p /lea p http://interneturok.ru/ru
AJIEKTPUYECKUX 3aPsI0B
VYpoxk-uccienoBanue "DIeKTpHU3aAINS TEN .
30 p . p " http://interneturok.ru/ru
MHIYKIUEN U TPU CONMPUKOCHOBEHUU
31 B3aumoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noje. HanpsokeHHOCTh
32 3nexTpuueckoro nois. Ilpuamun bubnnorexa [IOK
P P . https://m.edsoo.ru/ff0a8a0a
CYIEPIO3UIINU IIEKTPUUECKUX TTOJICH
33 Hocurenu snextpuueckux 3apsiios. http://interneturok.ru/ru




OnemeHTapHbIN 3apsaa. CTpoeHue aToma

34 [IpoBOIHUKY U TUATEKTPUKU. 3aKOH bubmnoreka [IOK
COXpaHEHMs DIEKTPUUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpuMEHEHUE CBOMCTB bubmmorexa [JOK
JJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIOBHS €TI0
bu6mmorexa [JOK
36 cyuiectBoBaHus. MicTouHuku
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOIO TOKA
N bubmuoreka [JOK
37 JleficTBUA DIIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "JleiictBue
38 3JIEKTPUYECKOTO MOJISI HA MPOBOJHUKHU U 1
JUAJIEKTPUKA"
39 ONEKTPUUECKUN TOK B METAIUIAX, JKUIKOCTSIX bubnnorexa [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ernb U €€ COCTaBHbIC YaCTH http://interneturok.ru/ru
41 Cuna toka. JlaGopaTopHas pabora 0.5 bubnnorexa HOK
"M3MepeHue U peryJupoBaHKe CUiIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DIIeKTpuYecKoe HanpskeHue. BoibTmerp.
" bubnuorexa [JOK
42 JlaGopaTtopHas pabota "M3mepenue u 0.5
" https://m.edsoo.ru/ff0a9e14
PEryJIUpOBaHKUE HAMPSIKEHUS
43 CornpoTHBIICHHE POBOAHUKA. Y ACIBHOE bubnuorexa [JOK
COIPOTHBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh
44 ANEKTPUYECKOTO COMPOTUBICHUS | bubnmorexa [JOK
[IPOBOJHUKA OT €0 JAJIMHBI, IJIOLAaAN https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUYCHUS U MaTepraia"
45 3aBUCUMOCTb CHJIbI TOKA OT HAIIPSKEHUS. bubnuoreka [IOK



46

47

48

49

50

51

52

53

54

55

3akon Oma AJid yyacTka 1enu

JlaboparopHas padota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHSI PE3UCTOPA U
HarpsiKeHus: Ha pe3ucrope”

IlocmenoBaTenbpHOE B napauijiCJIbHOC
COCIMHCHU ITPOBOIHHUKOB

JlaGoparopnas pabota "lIIpoBepka npaBuia
CJI0’KEHHUS HANIPSKEHUN MTPU
MOCJIE0BATEIbHOM COETUHEHUH IBYX
pe3ucTopoB”

JlaboparopHas padoTa "IIpoBepka npasuina
JUISL CHJTBI TOKA TIPU MapaijieIbHOM
COCTMHEHHUH PE3UCTOPORB"

Pemenue 3anau Ha npumMeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COETMHEHUS IPOBOHUKOB

PaboTa 1 MOIIHOCTH IEKTPUIECKOTO TOKA.
3akoH Jxxoynsa-Jlenna

JlaGopatopHas pabota "OnpezneneHue
paboThl U MOILITHOCTH AJIEKTPUYECKOTO TOKa"

DNEeKTpUUECKUe [N U MOTPEOUTEIN
AEKTpUYecKoi sHepruu B ObITY. KopoTkoe
3aMbIKAHHE

[ToarotoBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DJrekTpuueckue 3apsabl. 3apsHKeHHbIE Tela
U UX B3auMojaeucTBusl. IlocToSHABIN
ANEKTPUUECKUH TOK"

KonTtponbHas pabora o teme

https://m.edsoo.ru/ff0aad4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

http://interneturok.ru/ru

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aaa58

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [JOK




"DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tella
" uX B3anMoaencTBus. IlocToTHHEBII
ANEKTPUUECKUH TOK"

https://m.edsoo.ru/ff0abea8

56 IIocTosiHHBIE MArHUTHI, UX B3aMMOJICHCTBHE http://interneturok.ru/ru
57 VYpoxk-uccnenosanue "M3yuenue monei | bubmmorexa [JOK
IMOCTOSIHHBIX MarduToB" https://m.edsoo.ru/ff0ac3d0
53 MarnautHoe noJjie. MarHuTHOE 1moJie 3eMJId U bubmuoreka [JOK
€ro 3HaUYCHHE JUIS JKU3HHU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruutHoe nose
bubmnoreka I[IOK
59 3JIEKTPUYECKOT0 TOKa MarHuTHoe noJje
https://m.edsoo.ru/ff0ac1d2
KAaTYIIKA C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
" . bubmuorexa [{OK
60 JlaGopaTtopHas pabota "M3yueHue aeiicTBUs 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIsl Ha MTPOBOJIHUK C TOKOM
DIIeKTPOABUTATEIb TOCTOSTHHOTO TOKA.
Hcnonws3oBanue snekTpoaBurareneii B
. bubmuoreka [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86c¢
JlaboparopHas paboTa "KoHCTpyHnpoBaHue u
n3y4deHue paboThl AJIEKTpOABUTATENSA"
Omnertel @apazest. 3aK0H IIEKTPOMATrHUTHONR )
62 P p http://interneturok.ru/ru
uHaykiuu. [pasuno Jlenma
Dnekrporerepatop. CriocoObl MoMydeHus
63 AIEKTPUUECKON SHEPTUU. DNEKTPOCTAHIINHI http://interneturok.ru/ru
Ha BO30OHOBJISIEMBIX HCTOYHHKAX YHEPTUU
[ToaroToBka Kk KOHTPOJBLHOU PabOTE IO TEME .
64 " P p " http://interneturok.ru/ru
DNEeKTPUYECKUE U MATHUTHBIE SIBJICHUS
65 KonTponbhas pabota no teme bubnmorexa [JOK

"DJIeKTpUUECKNE U MAarHUTHBIE SIBJICHUA"

https://m.edsoo.ru/ff0acb14




66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o | bub6nuoreka [IOK
teme "TeruoBble siBieHus" https://m.edsoo.ru/ffOaccSe
67 PesepBHbIii ypok. PaGoTa ¢ TekcTamu mo | bubnnorexa HOK
teme "[10CTOSHHBIN 2IEKTPUUECKN TOK" https://m.edsoo.ru/ff0acdc6
Pesepsurnrii ypok. Pabota ¢ TekcTaMu 110 .
68 p P 1 http://interneturok.ru/ru

teme "MaruurtHsie sBieHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5



9 KUIIACC

Ne
n/n

10
11

Tema ypoka

Mexanunueckoe qBrKeHne. MartepralibHas
TOYKa

Cucrema orcuera. OTHOCUTEIHLHOCTD
MEXAHNYCCKOI'0O IBUXKCHUS

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

HepaBHOMepHoe HpﬂMOJ’IHHCfIHOG JABHOXKCHUC.

CpeIIHSISI 1 MTHOBCHHAA CKOPOCTb

[IpssMONMHENHOE PaBHOYCKOPEHHOE
JBYDKEHUE. Y CKOpEHHE

CkopocThb IpSIMOTMHENHOTO
paBHOYCKOpEHHOTo ABMxeHus. ['papuk
CKOpPOCTH

JIabopartopHas pabota "Omnpenenenne
YCKOpEHHUS Tella TIPH PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH"
CBoboanoe nagenue ten. OnsITel [anumes
PaBHOMEpHOE IBUKEHUE 110 OKPYKHOCTH.
[Tepuon u yactora obpamenus. Jluneinas u
yTIJI0Basi CKOPOCTH

LleHTpOCTpEMUTENFHOE YCKOPEHUE

ITepssiit 3axkoH HproToHa. Bexktop cuiibl

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakT4yeckue
padoThI

DJIEeKTPOHHbBIE

urdposbie
oOpa3oBaTe/ibHbIE

pecypcsl

http://interneturok.ru/ru

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

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

http://interneturok.ru/ru

but6mmoreka [{OK
https://m.edsoo.ru/ff0ad8d4

http://interneturok.ru/ru

bu6nuoreka [JOK
https://m.edsoo.ru/ff0adb18

http://interneturok.ru/ru

but6mmoreka [IOK
https://m.edsoo.ru/ff0ae176

http://interneturok.ru/ru

bubnuoreka [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon Herorona. bub6muoreka [IOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkoH Hptotona. Cyneprio3unus cui bubmmorexa LHOK
https://m.edsoo.ru/ff0ae982
14 Peurenue 3ai1au Ha nprMEHEHUE 3aKOHOB bubnmnorexa [JOK
HrroToHna https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3akoH ['yka Bubmmorexa TIOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuma ynpyroctu» http://interneturok.ru/ru
17 JlaboparopHast pabota «Onpenenenue bubnmoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
13 Cina Tpenus bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuma TpeHUs» bubmmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnmoreka [JOK
Kod(purmenTa TpeHM CKOJIbKECHHS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau nmo reme "3akonsl HetoToHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuina TpeHus" https://m.edsoo.ru/ffO0afb8e
” Cuna TsKecTH U 3aKOH BCEMUPHOTO bu6mmoreka [IOK
TATOTCHHS. Y CKOPEHHE CBOOOHOTO A ICHUS https://m.edsoo.ru/ff0af044
VYpok-koubepenius "JIBuxeHUE TEI BOKPYT
23 rpaBuTarmoHHoro neHTpa (CoaHeyHas http://interneturok.ru/ru
cuctema). ['amaktuxu"
24 Pemrenue 3anau o teme "Cuiia TS3KeCTU U bubnmoreka [JOK
3aKOH BCEMUPHOTO TATOTEHHUSA" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocmMuyeckasi CKOpOCTb. bubmuoreka [JOK



HesecomocTs u neperpysku

PaBHOBeCHE MaTepHaTBHOW TOYKH.
AGcomoTHO TBEpI0E Teno. PaBHOBecHe

https://m.edsoo.ru/ff0af33c

but6mmoreka [{OK

26
TBEPJOTO TeJla C 3aKPETIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpalIeHUs
27 MowmeHnT cuinsl. L{enTp TsKECTH http://interneturok.ru/ru
73 Pemenue 3amgad mo reme "MOMEHT CHIIBI. bubmuoreka [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOM pabOTE IO TEME
" P P bubnmoreka [JOK
29 Mexannueckoe OABUKEHHUE.
Ny " https://m.edsoo.ru/ffOb0408
Bzaumopneicteue ten
KonTponbnas pabota no teme
" bubnuorexa [JOK
30 MexaHnueckoe IBUKECHHUE.
. " https://m.edsoo.ru/ffOb06ec
B3aunmopeiictBue Ten
Nmnynse Tena. UMnynse cuiibl. 3aKoH
31 COXpAaHEHUS UMIYJIbCA. YTIPYTOE U bubmorexa HOK
P yIbes 2 Tby https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3anMOJECHCTBUE
1 Pemrenue 3anau mo teme "3aKkoH coxpaHEHUs bubnmnorexa [JOK
nMmIyJbca" https://m.edsoo.ru/ff0b096¢c
VYpok-koH(pepeHuus "PeakTUBHOE IBHKEHHE
33 p (beper " 8 http://interneturok.ru/ru
B IIPUPOJIE U TEXHUKE
bubmmoreka [JOK
34 Mexanndeckas paboTa U MOIITHOCTh nomorexa L
https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsDKECTH, CUITBI YIPYTOCTH U bubmuoreka [JOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paborta «OnpeneneHue
36 paboOTHI CHIIBI TPEHHS TIPH PABHOMEPHOM http://interneturok.ru/ru

JABMIKCHUU TEJIa 110 FOpHSOHTaﬂBHOﬁ




TIOBCPXHOCTU»

Cs3pb aHepruu U padotsl. [loTeHIansHas

37 http://interneturok.ru/ru
SHEPTUst
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON YHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE http://interneturok.ru/ru
40 JlabopaTtopHas pabota «3yueHue 3akoHa bubmuoteka [JOK
COXpPaHEHUs YHEPTUMD https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe JBUKECHHUE U €TO bu6nuoreka [JOK
XapaKTEpUCTUKHA https://m.edsoo.ru/ffOb1858
42 3aryxaromue Konebanus. BelHyKIeHHBIC bubmuoreka [JOK
KoJjieOanus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil 1 Npy>KUHHBIM MASITHUKA http://interneturok.ru/ru
VYpok-uccnenoBanue «3aBUCUMOCTh IIEpUO/IA
44 KOJIeOaHUH OT KECTKOCTH MPY>KUHBI U MACCHI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
[IpeBpanienue sHepruu Npu MEXaHUYECKUX
45 PeEpatl P P http://interneturok.ru/ru
KoJeOaHusIX
JlabopaTopHas paborta «OnpeneneHue
46 ‘IaCTOI:”)FI)I I/Ipl'[e Ifoz[a Kone6aim71 MIPYKUHHOTO bubmmorexa [IOK
P Py https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlaboparopHas padota «IIpoBepka
47 HGSaBIj/ICI/Il\I/:I)OCTI/IpHC noja fOHCé)aHI/If/'I rpysa bubmorexa [TOK
proa py3a, https://m.edsoo.ru/ff0b197a
MOABEUIEHHOTO K HUTH, OT MacChl ITpy3a»
Mexanundeckue BoiaHbI. CBOMCTBA
48 MEXaHU4EeCKHUX BOJIH. [IponosibHbIE bubmorexa HOK
e https://m.edsoo.ru/ffOb21fe
TOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepeHus "MexaHn4eCKUe BOTHBI http://interneturok.ru/ru




B TBEpOM Teie. CeililcMuueckre BOIHBI"

50 3ByK. PacripoctpaneHue u oTpakeHue 3ByKa http://interneturok.ru/ru
Vpok-uccnenosanue "Habmronenue )
51 P " http://interneturok.ru/ru
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI
I'poMKOCTB 3ByKa U BBICOTA TOHA. :
52 z http://interneturok.ru/ru
AKYCTHUYECKHI pe30HaHC
53 VYpok-koubepenus "YapTpa3ByK u bubmuoteka [JOK
WH(]pa3ByK B MPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU pabOTeE MO TeMe
" bubmoreka [JOK
54 3aKOHbI COXpaHeHusl. MexaHu4eckue
" https://m.edsoo.ru/ff0b25{0
KOJIeOaHUs U BOJTHBI
KonTponbHas pabota mo Teme "3aKoHbI
55 coxpaHeHUs. MexaHu4yeckue KouebaHus u http://interneturok.ru/ru
BOJIHBI"
56 DIEeKTPOMArHuTHOE MOJIE. bubnuotexa [JOK
DNEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH http://interneturok.ru/ru
VYpoxk-konpepenuus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue bubnmnorexa [JOK
3JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3yueHue cBONCTB
bu6nmoreka [IOK
59 3JIEKTPOMATHUTHBIX BOJIH C IIOMOLIBIO
" https://m.edsoo.ru/ffOb2cbc
MOOHITEHOTO TenedoHa
Pemienue 3aau Ha onpeeneHNe 4acTOThl U ,
60 p . http://interneturok.ru/ru
JUTUHBI 3JIEKTPOMarHUTHOM BOJTHBI
61 DneKTpoMarHuTHas IPUpoa CBETA. bubnmnorexa [JOK

CxopocTth cBeTa. BomHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0




Hcrounuku ceera. I[IpsmonuneitHoe

bubmuoreka [JOK

62 pacmpocTtpanenue cera. 3atmenus CoiHIa U
https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH oTpakeHus cBeTa. 3epkaia. Pemenue
bu6nmoreka [IOK
63 3a]1a4 Ha IPUMEHEHNE 3aKOHA OTPaKEHUS
https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomnenue cBeta. 3aKOH MPETOMIIEHUS bu6muoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
bu6nuoreka [JOK
65 Hcnonb30BaHne NOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTpaXeHUS B ONTHYECKUX CBETOBOAAX
JlabopaTtopHas pabota "VccinenoBanue
3aBUCUMOCTH yTJia MPETOMIICHHS CBETOBOTO _
66 " http://interneturok.ru/ru
Jyda OT yIJIa MMaJIeHus Ha TpaHuIle "Bo3ayX-
crekiao""
VYpoxk-koHpepenuus "VcnonabzoBanue
67 IIOJIHOI'O BHYTPEHHETO OTPAKEHUA: http://interneturok.ru/ru
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bubnmnorexa [JOK
68 JIunzel. OnTHYECKask CUjla JIMH3BI 1
https://m.edsoo.ru/ffOb3f2c
. bubmmoreka [JOK
69 [TocTpoenne n300pakeHMIA B IMH3AX 1
https://m.edsoo.ru/ffOb444a
JlabopaTtopHas pabota "Onpenenenue
N bubmuorexa [JOK
70 (hOKYCHOTO PaCCTOSIHUSI M ONITHYECKOMN CHITBI
. " https://m.edsoo.ru/ff0b4206
cobuparomen TMH3bI
71 Ypok-koHpepeHmus "OnTuieckre THH30BbIC bubnmnorexa [JOK
pubopsr" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onruyeckas cucteMa. 3peHue bubmuoreka [JOK



Ypok-koupepenuus "Jledextsl 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 " http://interneturok.ru/ru
COXpaHUTh 3pEHUE
Paznoxenue 6enoro ceera B cieKTp. OMBITHI
bubnmoreka [IOK
74 Herotona. CiioxeHne CEKTPaIbHBIX I[BETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlabGopaTtopHas padoTta "OTBITHI 11O
75 pas3ioKeHuIo 0e1oro cBeTa B CeKTp U bubnmnorexa [JOK
BOCIIPUATHIO [IBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/ICHUU Yepe3 I[BETOBbIE QUIBTPHI"
Ypoxk-npaktukym "BoiHOBBIE CBOKCTBA
76 CBeTa: TUCIIepCcusi, MHTEPPEPECHITUSI U http://interneturok.ru/ru
mudpakmus"”
77 OmeiTel Pe3epdopaa u muraneTapHas MOJEb bubnmnorexa [JOK
aroma https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Moaeins aroma bopa http://interneturok.ru/ru
79 Hcnyckanve v MOrJIonieHue CBETa aTOMOM. bubnmoreka [JOK
KBanTe1. JInHEyaThIe CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 VYpok-npaktukym "HabnrogeHue ciekTpon bubnmnoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
" bubnmoreka [JOK
81 PagnoakTuBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
20 Crtpoenue atoMHoOro sijipa. Hykinonnas bubnmnorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
bub OK
83 PanuoaxtuBHble npeBpaienus. M3oTormnsl nosmoreka L1
https://m.edsoo.ru/ff0clal4
24 Pemenne 3agau mo teme: "PagnoakTuBHEIS bubmmoreka [JOK

npeBpaeHus"

https://m.edsoo.ru/ffOc1b4a




85

Ilepuon nonypacnana

http://interneturok.ru/ru

26 Ypok-koHpepenuus "PagnoakTuBHbIe bubmmoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SnepHble peaky. 3aKOHbI COXPaHEHUS bu6mmorexa [IOK
3apsiA0BOrO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3U aTOMHBIX s7ep. CBsA3b MacChl bubnmnorexka [JOK
M DHEPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amgau no teme "Snepueie peakiuu’ http://interneturok.ru/ru

90 Peakiuu cunTe3a u nenaeHus saep. bubnmnorexa [JOK
Ucrounuku sneprun ColiHLIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpoxk-koHpepeHuus "SnepHas sHepreTUKa.

91 JleficTBUs paguOAKTUBHBIX U3Iy4YECHUN Ha http://interneturok.ru/ru
YKUBBIE OpraHU3Mbl"

[ToaroroBka k KOHTPOJILHOM paboTe Mo Teme

9 "DJIeKTpOMarHuTHOE MOJIE. bubmuoreka [{IOK
DneKTpoMarHuTHbIe BOJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUs "

KonTponbhas pabota no teme

93 "OICKTPOMATHATHOE NOIIC. http://interneturok.ru/ru
DneKkTpoMarHuTHbIe BOJHBI. KBaHTOBBIE
siBJIeHUs "

o4 [ToBTOpenue, o600meHue. JlaboparopHsie bubnmoreka [JOK
pabotsl o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[loBTOpeHnue, 06061eHnE. Pemenne

95 pACUYETHBIX ¥ KAYECTBEHHBIX 3a/a4 110 TEME bubmmorexa LOK
" " https://m.edsoo.ru/ff0c2572

TenoBsle mpoueccsl
96 IToBTOpenue, o6o01eHue. Pemenne bu6nuoreka LIOK

PACUCTHBIX U KAUCCTBCHHBIX 3aJ1a4 I10 TECMC

https://m.edsoo.ru/ff0c2a22




"KII]] TemnoBeIX aBUTaTencii"

[ToBTOpeHME, 0000IIeHNE. Penenue

but6mmoreka [{JOK
97 PACUETHBIX U KAYECTBEHHBIX 33/1a4 1O TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJI anexkTpoycTtaHOBOK"

08 [ToBTOpenue, o600meHue. JlabopatopHbie | | bubnmnoreka [JOK
paboTsl 1o kypcy "CBeToBbie siBIECHUS" https://m.edsoo.ru/ff0c2c52
IToBTOopenue, o6o0mmenue. Pabora ¢

99 TEKCTaMH 10 TeMe ""3aKOHBI COXPAaHEHUS B 1 bubmorexa HOK

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

100 [ToBTOpeHue, 0600meHue. Pabora ¢ 1 bubnmnorexa [JOK
tekctamu 1o teme "Konebanust 1 BOTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bubmmoreka [JOK
TeKcTamMu 1o TeMe "CBETOBBIE SABJICHUS" https://m.edsoo.ru/ff0c3044
[loBTOpenue, o6o61eHue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1 http://interneturok.ru/ru
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®usuka: 7-i kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [lepbimkun U.M.,
NBanoB A.U., Akiimonepnoe oodmiectBo «M3maarensctBo «IIpocBerienne»

» Gusuka: 8- kacc: 6a30BbIM YPOBEHB: YyueOHUK, 8 kinacc/ [leppimkun U. M.,
HBanoB A. U., AxumonepHoe o6mectBo «3narenscTBo «IIpocsemnienuey

» Gusuka: 9-1 knacc: 6a30BbI ypOBEHb: YueOHUK, 9 knacc/ [lepbimkun U. M.,
I'ytauk E. M., IBanoB A. U., [TerpoBa M. A., AKkiimoHepHoe oOLIECTBO

((H?)II&TCHBCTBO «HpOCBGHICHI/Ie»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJA

KoHTposbHbIE U TPOBEPOUYHBIE pabOTHI IO PU3HKE 7-9 Kiacchl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Enunas xomnexkmus LIOP "BupTtyanshbie 1adoparopasie padoTsr" http://school-
collection.edu.ru/catalog/rubr/bf5¢59d6-a562-2c61-9d98-
139ac12015dd/114736/?

Bupryanbhsie 1abopaTopHbie padoThl IO (PU3KKE
http://barsic.spbu.ru/www/lab_dhtml/

Bupryanbaas oOpa3zoBarenbHas nabopatopus "Harnsannas pusuka”
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layout=blog id=5 Itemid=94
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