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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOTO 00Iero o00pa3oBaHUs
COCTaBJIEHA Ha OCHOBE MOJOXKEHUH U TpeOOoBaHUM K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM YypOBHE OCHOBHOH 0Opa30BaTENIbHOW MHpPOTrpaMMBbl, MPEJCTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€toM ¢eaepaibHON padbouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yaeoHoro npeamera «Dusuka.

Conepxxanue mnporpamMMmbl 1o (U3UKE HampaBiIeHO Ha (OpMUPOBaHUE
€CTECTBEHHOHAYYHOW TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3aLMI0 H3YyYEHHUS
GU3NKN Ha NEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanuzanuu tpeboBannii ®I'OC OO0 k
TJTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gusrke ycTaHaBIUMBAET paclpejeieHue yueOHOro MaTepuana
o rojgam oOydeHus (o Kjaccam), mpeiaraeT MPUMEPHYIO MOCIEA0BATEeIbHOCTD
W3Y4YeHUS TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS TPEIMETHOTO COJICP)KaHHS WU
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00y4atomuXCs.

[Iporpamma mo ¢uzuke paszpaboTaHa € IEJNbIO OKa3aHUS METOJUYECKOM
MTOMOIIY YYUTEIIO B CO3/TaHUH PaboUeii MpOrpaMMBbI 10 Y4eOHOMY TTPEIMETY.

du3zrka SBIIETCS CUCTEMOOOPA3YIONIUM JIJIsI €CTECTBEHHOHAYYHBIX YICOHBIX
MPEAMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHBI J€KaT B OCHOBE IPOIIECCOB U
SABJICHUM, HW3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomMuerd u ¢GU3NIECKOU
reorpadgueii, BHOCHUT BKJIAQJ B CCTECTBEHHOHAYYHYI0 KapTUHY MHpAa,
MpefocTaBiIsieT HauOojee SCHble O00pa3lbl MPUMEHEHUSI HAaydyHOTO METOja
MO3HAHUSA, TO €CTh CIIOC00a MOTyYEHHUS JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUECKOTO OOpa3oBaHUs B CTPYKType OOUIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4arommXxcsl.

N3yuenne Qusuku Ha 0a30BOM ypOBHE TMpEIIoiaraeT OBJIAJICHHUE
CIIEIYIONIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIONIMMH €CTeCTBEHHOHAYIHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHWUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

e HWHTEPIPETHPOBATH  JAaHHBIE W  WCIOJIB30BaTh  HAyYHEIC
JI0Ka3aTeIhCTBA JUISI TIOJYYEHHUS BHIBOJIOB.

Henu wu3yuenus (Qu3MKK HA YpPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUA
omnpenenensl B KoHmenmuu mpenonaBanus ydeOHOTO mpenmera «Duszmka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepanuu, pearn3yrommx
OCHOBHBIE  00II€00pa30BaTEIbHBIE MPOrPAMMBI, YTBEPKIAEHHON pEIICHHEM



Kosnerun MunncrepctBa npoceinenns Poccutickoit denepariuu (mpoTokoa ot 3
nekadbpst 2019 r. Ne [TK4BH).
ean uzyyenuss PU3HKU:

NpUOOpETeHHE HWHTEpeca W CTPEMIICHUS OO0y4YaroUIUXCsi K HAyYHOMY
M3YUYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJI€ Mo3HaHUs U (hOPMUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHHEe HAY4YHOTO MHPOBO33PEHHS] Kak pe3yjibTaTa H3y4YeHUSs
OCHOB CTPOEHHMS MaTepuu U PyHIaMEHTATbHbBIX 3aKOHOB (PU3HKH;
dbopMupoBaHue MPEACTABICHUN O poiau (DU3UMKU HJISI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHUIA;

pa3BUTHE  MpEACTaBIEHUA O  BO3MOXKHBIX  chepax  Oyaymen
mpodeCCHOHATIBHON JeATeIbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
nanbHeneMy oOy4eHH!I0 B ’TOM HaIllpaBICHUH.

JlocTIKeHre 3TUX IeNiell mporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oOuiero oopa3oBaHus 00ECIIEYNBAETCS PELIEHUEM CIEIYIOUINX 3a4a4:

NpuoOpEeTeHNEe 3HAHUW O JIUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUECKNX, MATHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

MpUOOpPETeHHE YMEHHI ONMUCHIBATh U OOBIACHATH (DU3UUYECKUE SIBJICHUS C
WCIIOJIb30BaHUEM TIOJTYICHHBIX 3HAHU;

OCBOGHHME METOJOB pEIICHHUs MPOCTEUIINX PAcUYETHBIX 3aJady C
UCIIOIb30BaHUEM bU3IIECKUX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0IaTh MMPUPOIHBIC SIBJICHHS W BBITIOJIHATH OIBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHEIX TPHOOPOB,;

OCBOEHUE MPUEMOB paboThl ¢ UHpOpMaIen PU3NUECKOTO COACpPKAHMUS,
BKJTFOYAsi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSX (UK, aHAIH3 U
KPUTHYIECKOE OIICHUBaHWE WH(OPMAIIHH,

3HAKOMCTBO €O chepamu poheCCHOHATBHON JeSITEIbHOCTH, CBA3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSAX (U3HMUECKON HAYKH.

Ha w3yuenne ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obpa3zoBanus oTBoaAMTCs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B Hezeno), B 8
kiacce — 68 gacoB (2 waca B Hemenmo), B 9 kimacce — 102 gaca (3 waca B Henenio).

[Ipennaraemsiii B mporpamme no (pusuke mnepeveHsb JabOpaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTEIb JIeTaeT BEIOOp MPOBEICHUS



1a0opaTOpHBIX PabdOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
o0yyJaromuxcs, COUCKa 3KCIEPUMEHTAIbHBIX 3aJJaHUi, MpeajiaraéMblX B paMKax
OCHOBHOTO TOCYJJApPCTBEHHOTO YK3aMeHa MO (PU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3zuka u e€ poJib B NO3HAHUM OKPYKAIOIIEr0 MUPA.

dusnka — Hayka O npupone. SBneHus npupoabl. PU3UUECKUE SBICHUSA.
MEXaHUYECKUE, TEIIOBBIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMUUHBI. M3mepeHue Qusnueckux BenuuuH. Duznueckue
npubopsl. [lorpemHocts n3mMepenuit. MexxayHapoaHasi CUCTeMa €IMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH M3y4aloT MPUPOSY.
EcrecTBeHHOHay4HBI METOJI TO3HAHUA. HAOIIOJEHHE, IMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBUKEHUE THUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HabmogaeMoro spieHus. Onucanve GU3NYECKUX SBJICHUN ¢ TOMOIILIO MOEICH.

Hemoncmpayuu.

1. MexaHW4YeCKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAIOTOBBIM U
U (ppPOBBHIM MPUOOPOM.
Jlabopamopnuie pabomot u onvimet.
1. OmnpeneneHue IIEHBI ACJICHUS IIKAIbl U3MEPUTEIIBHOTO Iprodopa.
2. M3mepeHne pacCTOSAHUM.
3. H3mepenne o0bEMa XKUAKOCTU U TBEPJOTO TENA.
4. OmpeneneHnue pa3sMepoB MATBIX TE.
5. M3mepeHne Temmeparypbl MpPU MNOMOIIM >KUAKOCTHOIO TEPMOMETpa H
JNaTYMKa TEMIEPATYPHI.

6. IIpoBeneHue uccinemoBaHUs MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH MOJETA
mapuka, MylmeHHOT0 TOPU30HTAIBHO, TeM 0O0Jibllle, YeM OOJIbIlle BBHICOTA
MyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeJIEHUSI O CTPOEHUH BellleCTBA.

Crtpoenue BemiecTBa: aTOMBl M MOJIEKYJbl, HX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmokeHne dactun BemecTBa. CBs3b CKOPOCTH ABMXKEHUS YAaCTHUI[ C
temneparypoil. bpoyHoBckoe nBmxkenue, auddysus. B3aumonelictBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTATKHBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTayuTHYeCKHUX) Tell. B3anMOCBSA3b MEXIy CBOHMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHHUSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSTHUM BO/IBI.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JBUKECHHUS.



2. Habmronenue nuddysuu.
3. HaGOmonenue  sgBiIeHUN,  OOBACHAIONIUXCS  MPUTSDKECHUEM — WIIH
OTTaJKMBAaHUEM YACTUI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimel.

1. OmeHka JuaMmeTpa aroMa MeETOAOM psaoB (¢ MCIOJIb30BaHHEM

dororpaduii).
2. OnbITHI 110 HAOIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.
Pa3nen 3. /[BU:KeHHe ¥ B3aUMO/IeiicTBHE Tel.
MexaHnnyeckoe [BUXKEHHE. PaBHOMEPHOE W HEPABHOMEPHOE JBUKECHHUE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHUS.
SlBnenue wmHepnuu. 3aKOH MHEpUMH. B3anmonaeicTBue TeNl Kak MpPUYMHA
W3MEHEHUS CKOpPOCTH [BWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIC
o0bEMa BellecTna.
Cuna Kak XapakTepHCTUKa B3auMOJAEHCTBUA Tell. Cuia ynpyrocTd W 3aKOH
I'yka. M3mepenune cumibl ¢ IMOMOIIBIO AUHAMOMETpPA. SIBIEHHUE TATOTEHUS U CHUJIA
TspkecTd. CHJia TSOHKECTH Ha Ipyrux mianetax. Bec tena. Hesecomocts. CrioxeHnne
CWJI, HalPaBJIEHHBIX MO OJHOW Npsmoi. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHne CKONbKEHUS U TPEHUE MTOKOS. TpeHne B MPUPOAE U TEXHHUKE.
Hemoncmpayuu.
1. HaOnronenne MeXaHUYECKOTO JBUKECHHUS Tela.
2. M3mepeHne CKOpOCTH NPSIMOJUHENHOTO IBUKECHUS.
3. HaOmroneHue sBiIeHUS UHEPIIHH.
4. HaGnrogeHue U3MEHEHHS] CKOPOCTHU MTPU B3aUMOJEHCTBUH TEJL.
5. CpaBHEHHME MACC I10 B3aUMOJAECHCTBUIO TEN.
6. Cll0’)keHHE CUJI, HATTPABIICHHBIX 110 OJJHOW MPSIMOM.
Jlabopamopnuie pabomot u onvimet.
1. OmnpenerneHne CKOPOCTH PaBHOMEPHOTO TBMKEHHS (IIapyuKa B KHUIKOCTH,
MOJICJTH JICKTPHUECKOTO aBTOMOOHMJIS M TaK Jiajiee).

2. Omnpenenenne cpelHel CKOPOCTU CKOJBXEHHsSI OpycKa WM IIapuKa IO
HAKJIOHHOM IIOCKOCTH.
Onpenenenune MIOTHOCTH TBEPAOTO TEA.
OnbBITEL, JEMOHCTPHPYIOIIME 3aBUCHUMOCTh pacTshKeHHS (IedopMariin)
MPY>KUHBI OT MIPUIIOKEHHOU CHIIBI.

5. OmnbITHl, IEMOHCTPUPYIOUINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JlaBnenue. CnocoObl YMEHBIIEHUS U yBEIUYEHU JaBlieHus. /laBienue rasa.
3aBUCUMOCTh JaBJICHUS raza OT 00bEéma, TemmepaTypbl. llepenaua naBieHus
TBEPIABIMHU TEJIaMH, KUIAKOCTAMU W TazaMu. 3akoH I[lackans. IlHeBmaTtmyeckue
MallliHbl. 3aBUCUMOCTb JABJICHUSI XKUJIKOCTH OT TayOuHbL. ['mapoctarnueckuit
napagokc. CooOmaronuecs: cocyasl. [ mapaBinueckue MeXaHU3MBbl.

Atmochepa 3emnu u armocepHoe AaBieHue. [IpuduHBI CylllecCTBOBAaHUS
BO3aAyHON oOonouku 3emuu. OmnbiT Toppuuennu. M3mepenue atmochepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubGopsl 115t U3MepeHus: aTMOCPEPHOTO JaBICHUS.

JlelicTBHE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenosa) cuia. 3akon Apxumena. [InaBanue tein. Bo3myxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbH JAABJICHUS ra3a OT TEMIIEPATYPBHI.

Ilepenaya naBiieHus KUIKOCTBIO U TA30M.

CooOmaromuecs cocybl.

I'mapaBianyueckuit mpecc.

[IposiBnenue neicTBus aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacTH
TeJla ¥ INIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITCCHEHHOW JKUAKOCTH.
VYcnoBue 1iaBaHus TEJI. IUIABAHUE WIIM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOILLEHHUS TUIOTHOCTEU TENA U )KUIAKOCTH.

o o s~ w Dk
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Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOAE OT 00bEMA NOrpyKEHHON B
KUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAIKUBAIOMIECH CUJIbI, JCWCTBYIOIIEWM Ha  TEO,
MOrPYKEHHOE B )KUAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CUIIBI, IEMCTBYIOMIEN HA TEJO
B JKMJIKOCTH, OT MacChl TeJa.

4. OnseIThl, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUIIBI,
JNEUCTBYIOIIEN HA TENO B MKUIKOCTH, OT O0BEMa MOTpYKEHHOU B
AKUJKOCTh YaCTH TeJia U OT IIIOTHOCTHU KUJIKOCTH.

5. KoHCTpyWpoBaHHEe apeoMeTpa WIM KOHCTPYMPOBAHUE JIOJKHU U
OIIpelIeNIEHUE €€ TPYy30HOABEMHOCTH.

Pa3znen 5. PaGora u MomHOCTL. JHEpPrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mpaBUiia paBHOBECHUS pbluara K OJIOKY.



«3omoroe mnpaBwio» Mexanukd. KIIJ mnpocteix MexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTmdueckas ¢ TNOTEHUHAIbHAS DHEPTUA.
[IpeBpanieHre 0JHOTO BUIA MEXAaHUYECKON SHEPTUH B APYTrOM. 3aKOH COXPAHEHUS
SHEPIUH B MEXaHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimet.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JIBUKEHUU TeEJa

10 TOPU30HTAIILHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
3. M3mepenne KII/] HaKITOHHOM IIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHEHUs MEXAHUYECKOU DHEPTHH.
8 KJIACC

Pa3znen 6. TermioBbie siBJIEHHS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHUSA
BelecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThl, NOATBEPKIAOLINE
OCHOBHBIE€ MOJIOXKEHHS MOJICKYISIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKECHUN MOJEKYIAPHO-KUHETUYECKON TEOPHH.
CMaunBaHue U KalWJUISIPHBIC SIBICHUS. TEeMIOBOE paCIIMPEHUE U CHKATHE.

Temnepatypa. CBsi3p TeMIepaTrypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKCHUS
yactull. BuyTpennssi sHeprus. CnocoObl U3MEHEHUsS BHYTPEHHEH HHEPIHu:
TeIJIonepeaaya 51 COBEPIIICHUE padoTHI. Bunsr TEIUIONEPEAYH:
TETJIONPOBOAHOCTh, KOHBEKILIUS, U3JIyUYCHUE.

KonuaecTBo TemnoTel. YaenapHas TEIIOEMKOCTh BEIIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHWE TeIioBoro Oamanca. IlmaBnenme wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEJIbHAA TEIUIOTAa TJIABJICHUS.
[Tapoo6pazoBanne u koHaeHcamus. Mcmapenwe. Kumenwe. YaenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPhl KHUIEHUS OT aTMOC(HEpHOro
JTABJICHUS.

Brnaxuoctps Bo3nyxa.

OHeprus TOIIUBA. Y A€IbHAas TEIJIOTAa CTOpaHuUsl.

[Ipuanunel paboTel TermaoBbIXx aBurarenedt KIIJ[ TemmoBoro mBurartens.
TemnoBble IBUTAaTENM U 3aIIUTa OKPYKAIOILIEH CPENIbI.

3aKOH COXpAaHEHHUS U MPEBPAIIECHUS SHEPTUH B TEIIOBBIX MTPOIIECCAX.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JBHKECHHUSI.
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10.
11.
12.
13.

Ha6nronenue nuddysun.

HaOmronenue sBIeHUN cMauyuBaHUS W KalTUJUIIPHBIX SIBIICHUH.
Habmroaenue TenioBoro pacimpeHust Ted.

N3menenne maBiaeHHs rasa Mpu M3MEHEHHWU o0bEéMa M HAarpeBaHUU WIIH
OXJIAXKICHUMU.

[IpaBuna usmMepeHust TeMIepaTypsl.

Buawl rennonepenaym.

OxJaxkJieHre IpU COBEPIICHUH paOOTHI.

HarpeBanue npu coBepiiieHUH paO0Thl BHEITHUMU CHJIAMH.
CpaBHEHHE TEIIOEMKOCTEHN PA3IMYHBIX BEIIECTB.
HaOmroneHue KumeHwus.

Ha6ntoeHre nocTostHCTBA TeMIEPATyphl IPH TUIABICHUU.
Mopaenan TemJIOBBIX JBUTIaTEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OneITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTKEHUS.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIA caxapa.
OnpITel O HAOTIOJEHUIO TEIJIOBOIO PACIIMPEHUs Ta30B, XKUAKOCTEH U
TBEPBIX TEJL

Onpenenenue gaBiaeHUs BO3yXa B OaNIOHE IINPULIA.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JABIICHUS BO3yXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHHUS.

[IpoBepka runoTessl JIMHEMHON 3aBUCUMOCTHU JITMHBI CTOJIOMKA KUJIKOCTU
B TEPMOMETPUYECKOMN TPyOKE OT TEMIEPATYPHI.

HaGmronenne u3MeHEHHsT BHYTPEHHEH DSHEpPruM Tella B PE3ysbTare
TEIIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHHS TEIJIOOOMEHa MpPH CMEIIMBAHUM XOJIOAHOW U
ropsiueil BOJIBI.

Ompenenenue  KONMMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  IIPH
TEIJI000OMEHE C HArPEThIM METAITIMYECKUM LUITUHAPOM.

Onpenenenne yaenbHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ucnapeHus.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TEIUIOTHI IUIABICHHUS JIbJA.

Paznen 7. DjekTpudeckue 1 MATHUTHDbIE SIBJICHUS.

OnekTpusauus Ten. /[Ba poma 3JIEKTpUUECKUX 3apsaoB. B3aummoperncrBue
3apsOKCHHBIX  Tel. 3akoH Kymona (3aBHCHMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKCHHBIX TEJ OT BEJIMYMHBI 3aPSIIOB U PACCTOSHUS MEKIY TSIAMH).

Onektpuueckoe mnoisie. Hanpsox€HHOCTh 3nekTpudeckoro motid. [lpunimn
CYIIEPIIO3UIINH JICKTPUUYCSCKUX ToJieH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKHUM 3apsi.
Crpoenne aroma. [IpoBONHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYHIECTBOBAHUS DSJIEKTPUYECKOIO TOKA.
VICTOYHMKH TIOCTOSSHHOTO TOKa. JICHCTBHSI 3JIEKTPHUYECKOro Toka (TerioBoe,
XAMHYECKOE, MATHUTHOE). DIIEKTPUICCKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckas nenb. Cuna  Toka.  DIEKTPUYECKOE  HAIpPSKEHUE.
ConpoTruBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBJIECHUE BelIeCTBA. 3aKoH OMma
s ydactka nenu. [locienmoBarenbHOE W mapajuieIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

PaGota u MOIIHOCTH 3JIEKTPUYECKOro Toka. 3akoH Jxoyns—JleHia.
DneKkTpuuecKue 1Eenu U MOTpeOUTENH IeKTpUuueckol 3ueprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHl.  B3aWMMOAENCTBUE  TMOCTOSAHHBIX  MarHUTOB.
MaruauTtHOe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHHE I )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHOe TIONE  AIEKTPUYECKOro Toka. lIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOTO OISl HA IPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TMOCTOSIHHOTO TOKa. MCMONb30BaHUE 3JEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3neKTpoMarHuTHON uHAyKuu. [IpaBuno Jlenua.
DJIEKTpOreHEPATOP. Cnoco0Obl MOJTYYEHHUS AJICKTPUYECKOU SHEPTUMU.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aIys Tell.
JIBa poJia 3JIEKTPUYECKUX 3aPSIA0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TE.
Y CTpOUCTBO U AEHUCTBUE IIEKTPOCKOMA.
DIIEKTPOCTATUYECKAS] MHIAYKIIHS.
3aKOH COXpPAHEHUS IEKTPUUECKUX 3aPSAI0B.
[TpoBOTHUKH U AUPIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUHM 3IEKTPUUYECKOTO MOJIS.
HcTouyHrKN NOCTOSSHHOTO TOKA.
JIelCcTBUS SJIEKTPUUECKOTO TOKA.
. DNEKTPUUECKUN TOK B KHUJIKOCTH.
. I"'a30BBI1i1 pa3psia.
. I3Mepenue cuiibl TOKa aMIEPMETPOM.
. I3Mepenune 3neKTpuIeCcKOro HanpsKeHUsT BOJIbTMETPOM.
. PeocTtat 1 Mmara3uH COpOTUBIICHUHN.
. BzaumoelicTBHEe NOCTOSTHHBIX MATHUTOB.
. MozenupoBaHre HEBO3MOKHOCTH PA3/I€JICHUS MMOJIOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoennpoBaHuEe MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT Dpcrena.

MarauTHoO€ 1oje ToKa. DIEKTPOMArHHUT.

JlelicTBHE€ MarHUTHOTO TIOJIS1 HA TPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHUS SJIEKTPOMArHUTHON WHTYKIUU.

OnbiTel @apanes.

3aBUCUMOCTh HAINpaBJICHUA WHAYKIHOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHUS.

DIIEKTPOT€HEPATOP MOCTOAHHOTO TOKA.

Jlabopamopnuie pabomot u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONEHUIO DJJIEKTPU3AIUMU Tl WHAYKIMEH U TpHu
COMPUKOCHOBEHHH.

HccnenoBanne [E€UCTBHUS JIIEKTPUYECKOrO MOJISI HA TPOBOJHUKH H
TUDJIEKTPUKH.

Coopka 1 nmpoBepka padOThI ANMEKTPUIECKOM SN MOCTOSIHHOTO TOKA.
N3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Ye€pe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTHUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMAAUd MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAMPSOHKEHUN TMpU MOCIEI0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJIsi CWIbl TOKa MPU MNapaJlJIEIbHOM COETUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl AAEKTPUUYECKOTO TOKA, UYIIETO YEPE3 PESUCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO Yepe3 JaMIIOYKy, OT
HAIIPSIKECHUS HA HEM.

Onpenenenune KII/[ HarpeBaTens.

NccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSIHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TOCTOSHHBIX ~ MAarHUTOB TMpPU  UX
00BbETMHEHUH U Pa3/CICHUU.

HccnenoBanue necTBUS SEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITE, JAEMOHCTPUPYIOUIIME 3aBUCMMOCTh CHJIBl  B3aMMOJEUCTBUS
KaTyIIKH C TOKOM W MarHaTa OT CHUJIbl TOKa W HaIlpaBJICHUs TOKa B
KaTyIIKE.

18. I3yueHue nericTBUSI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3yueHue paboThl SJIEKTPOIBUTATEIIS.

20. 3mepenne KII/] anexkTpoaBuraTeabHON YyCTaHOBKH.

21. OnbITBl MO  HCCIEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHON WHAYKIIUU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHHUS] W HANPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHA.

Mexannueckoe JnBuxkeHHEe. MarepuanbHas Touka. Cucrema OTCU€ra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBH>KeHre. HepaBHOMEpHOE NpsMOJIUHENHOE NBMKEeHUE. CpeaHssi 1 MIHOBEHHAs
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoJinHEeitHoe JBrkeHue. CBoOogHOE
nagenue. OneiThl ["anues.

PaBHOoMepHOE nBUKEHHE MO OKpyx)HOCTH. Ilepuon u dactora oOparieHus.
JIuHeiHasa u yriaoBasi CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

ITepssiit 3akoH HproToHa. BrOpoi 3akoH HetotoHa. Tpetunii 3akon HeroToHa.
[TpuHIMIT CynepnO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHUS, CUJla
TPEHHUS TTOKOsI, APYTHUE BUJIBI TPEHHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue mianeT Bokpyr CousHna. IlepBas kxocmuyeckas CKOPOCTD.
HesecomocTts u neperpysku.

PaBHoBecue martepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPOTO TEJA C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuJibl. LIeHTp TsokecTH.

Nmnynee Tena. M3menenne mmirynsca. Mmynbe cuibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHIMAaNbHAS SHEPTUs Teja, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIIH. [oTeHIIManpHAas SHEePrus CxKaTOM Npyx uHbl. Kunetnueckas
sHeprud. Teopema 0 KHHETUYECKON HHEPrUH. 3aKOH COXPAHEHUS] MEXaHMYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaOnroneHne MexXaHUUYECKOTO JBUKEHUS Tella OTHOCUTEIBHO PAa3HBIX Tl

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

CpaBHeHue myTell W TPaeKTOPUU ABUKEHHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEJILHO Pa3HBIX TEJ OTCUETA.

N3mepeHue cKopoCcTy U YCKOPEHUS NPSIMOJIMHEITHOTO JBHKECHUSI.
HccnenoBanne npru3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

HaGnronenue nBuxeHus Tela no OKpyKHOCTH.

HaGntoneHre MmexaHU4ecKuX sIBJICHUM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexxka» mpu e€ pPaBHOMEPHOM H  YCKOPEHHOM  JBIKCHHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHS TeJa OT MacChl Tella U JCHCTBYIOIIEH HAa HEro
CUJIBL.

HaGntoneHue paBeHcTBa CUIT PU B3aUMOICUCTBUU TEII.

N3menenue Beca Tena mpu yCKOPEHHOM JBUKECHHMU.

[lepenava umysnabca Mpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus HEPTUU NPU B3aUMOJICUCTBUU TEN.

CoxpaHeHue UMMyJbca MPU HEYNPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMITyJIbca Npy a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Ha6ntonenue peakTUBHOTO ABUYKEHUS.

CoxpaHeHue MEXaHUYECKOM IHEPTUU IPU CBOOOTHOM IaJICHUH.
CoxpaHeHnE MEXaHUYECKOW SHEPTHUH MIPU IBUKECHHUU TeJla MO IE€HCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimel.

1.

KonctpyupoBanue Tpakra Jjisi pa3roHa M JallbHEMIIIET0 PaBHOMEPHOTO
JBUKECHUSI IIIAPUKA WUITU TEIEKKHU.

OrnpeneneHue cpeiHeil CKOPOCTU CKOJIbXKEHUsI OpycKa WA JABUKECHUS
[IapyKa 1o HaKJIOHHOU MJIOCKOCTH.

OnpeneneHue yCKOpeHHs] Tejla MPU PABHOYCKOPEHHOM JABMXKEHHH TIO
HAKJIOHHOM TJIOCKOCTH.

NccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBU>KEHUH 0€3 HayaJdbHON CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CAU TPU PABHOYCKOPEHHOM JBMXKEHHH 0Oe€3
HayaJdbHOWU CKOPOCTHM IMYTHU OTHOCATCS KaK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kodPphuneHTa TPEHUS CKOJIbXKEHHUS.

Onpenenenune KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOThl CHIIbI TPEHUS MPU PABHOMEPHOM JBIXKEHUU Teja
10 TOPU3OHTAJILHOM MOBEPXHOCTH.



10. Onpenenenre padOThl CWIBL YINPYTrOCTH TMpPU MNOABEME TIpy3a ¢
MCIIO0Ib30BaHUEM HETIOJIBUKHOTO U TTOJABUXKHOTO OJIOKOB.

11. I3y4deHue 3aKOHAa COXPAHEHUS SHEPTUMU.

Pa3nen 9. Mexannueckue KoJ1e0aHusi U BOJHBI.

KonebarenpHoe nBrmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHUM: TTepuo,
4acToTa, aMIUIATY1a. MaTeMaTu4eCcKnil U NPy KUHHBIN MasTHUKU. [IpeBpamieHue
SHEPTUU MPH KOJIeOATEILHOM IBUKEHUU.

3aryxawommue  KojeOaHus.  BbeiHyXaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoJIHBL. (CBOWMCTBA MEXaHMYECKMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JIMMHAa BOMHBI HM CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4ecKkue BOJIHBI B TBEPJIOM TEJIE€, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MHOpa3ByK u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaGOnronenuwe kosnieOaHWil TeNn MOJ AEUCTBUEM CHJIbI TSXKECTH U CHIIBI
YIPYIOCTH.

HabGntonenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.
HalGntoneHue BRIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.
PacnipocTpaneHue poI0IbHBIX U TOTIEPEYHBIX BOJIH (Ha MOJICIH).
Ha6ntoneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHI pE30HAHC.

o 0k~ D

Jlabopamopnuie pabomot u onvimel.
1. OmpenenieHWe YacTOTHl M MEpHOJa KOJIEOAHUH MaTEeMaTHYECKOIo
MasiTHUKA.
OmnpeneneHue 4acTOThI U Nepruoja KojaeOaHul MpyKUHHOTO MasiTHUKA.
NccnenoBanue 3aBUCUMOCTH Mepuoja KoueOaHuM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnepoBaHue 3aBUCMMOCTHU MEPHOJIa KOJIEOAHUN MPYKUHHOTO MasgTHUKA
OT MaccChl rpysa.
5. IlpoBepka HE3aBUCUMOCTH TepUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl rpy3a.
6. OmbITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpUoAa  KoJjieOaHUi
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U )KECTKOCTU NPY>KUHBI.
7. W3MmepeHue yckopeHUs: CBOOOJHOTO MaJICHUS.
Pa3nen 10. D1eKTpOMArHUTHOE T0JI€ H JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE  MOJIe.  DJIEKTPOMAarHUTHblE  BOJHBL.  CBOMCTBa
3NEKTpOMarHuTHoIX BOJH. [llkama snexkTpomarHuTHBIX BOJIH. Mcmosib30BaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeTa. BonHOBBIE CBOKCTBa
CBETA.

Hemoncmpayuu.

1. CBo#CTBa ANEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimet.

1. V3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOMJIBHOTO

TenedoHa.

Paznen 11. CBeToBbIE SIBJICHUS.

JlyueBas MOJICIb CBETa. HUctounuku CBETa. [TpsimonuHeriHOE
pacnpoctpanenue cBera. 3atMeHus ConHua u JIynsl. Otpaxkenue ceta. [Imockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHHus cBera. [losiHOe BHyTpeHHee
OTpaXeHHe cBeTa. lcnonp30BaHWE TOMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xona nayueir B nuHze. OnrTuueckass cucrtema (¢oToanmnapara,
MHKPOCKONAa M TeJecKoma. [7a3 kak onTtudeckas cuctema. bIM30pyKocTh U
JNAJTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HbtoroHa. CroxeHue
CIIEKTpaJbHBIX IBETOB. J(ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHEHHOE pPacHPOCTPAHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

Onrudeckuii CBETOBOJ.

Xox Jtydeid B coOMparoiei JInH3e.

XO0J ay4der B pacCenBAIOLIEH JIMH3E.

[TonyueHnne n300pa>keHU C TOMOIIBIO JTUH3.

[Tpunuun neiictBus gpoToanmnaparta, MUKpPOCKOIA U TEJIECKOMA.
10. Mognens rnasa.

11. PaznoxkeHue 6€JI0ro CBeTa B CHEKTP.

12. TlonydyeHue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX IIBETOB.
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Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJia OTpaXE€HHUsS CBETOBOTO Jyda OT yrIja
TaJICHUS.
N3ydenne xapakTepUCTUK U300pakeHUs IPEMETa B MIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTiia IPEJIOMIICHHS] CBETOBOIO Jyda OT yria
MaJIeHUs Ha TPAHUIIE KBO3AYyX—CTEKIIO».



[Tonyuenne n300pa>keHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue POKyCHOTr0 pacCTOSTHUS M ONTHYECKON CUIIBI cOOMparomieit
JIUH3BI.

OMBITHI IO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPUSITHIO I[BETA MPEAMETOB NPHU KX HAOIIOJACHUU uepes
I[BETOBBIEC (PUITBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

Omnbitel Pesepdopna u minanerapHas mojenb aroma. Monens atoma bopa.
Hcnyckanue u nornonieHue cBera arToMoM. KBaHThl. JInHeWdaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oeta- U ramma-uznydeHus. CTpOCHUE aTOMHOTO
aapa. HykionHas woxaens aroMHoOro sapa. H3ortombsl. PannoakTuBHBIE
npespatieHusd. [lepuon momypacnaaa aTOMHBIX SIAED.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsIAOBOTO U MAaCCOBOrO YHCEI.
DOHeprus CBsI3M aTOMHBIX saep. CBs3p Macchl W SHEpruu. Peakuumm cuHTE3a U
nenenusd siaep. Mcrounnku sneprun CoJiHIIA U 3BE3.

SnepHas sHepreTuka. JeMCTBUS pPaAMOAKTUBHBIX H3JIyYCHUUW HA IKHUBBIE
OpraHU3MBlI.

Hemoncmpayuu.

1. CHexkTpsl U3Iy4eHUs U HOTJIOLICHHUS.

2. CnekTtpsl pa3IU4HbIX Ia30B.

3. ChekTtp Bogopoa.

4. HabGnronenue TpekoB B kamepe Bubcona.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYyYEHUH.

6. Perucrpanus uznydeHust IpUPOIHBIX MUHEPAIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaOnroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccrmenoBanue TPEKOB: M3MEPEHHE SHEPIrHM YacTUIBI MO0 TOPMO3HOMY

nytH (o ¢pororpadusm).

3. M3mepeHue pannoakTUBHOTO (OHA.

IHoBTOPHTEIBLHO-00001HAOIMH MOAYJIb.

[ToBTOpUTENHEHO-0000IIAONMINI MOIYJIh MPEIHA3HAYEH ISl CUCTEMATH3AlUU
u  0000IIeHUsS  TPEIAMETHOTO  COAEpPXKaHWS M  OMNbITa  JESITEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHUH BCEro Kypca (PU3MKH, a TakkKe IJis1 MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy mno ¢u3uKe s o0ydarouumxcs,
BBIOPABILUX 3TOT Y4E€OHBIN MpeMeET.

[Ipy u3yyeHNn MTaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATETbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUYNBACTCSA JOCTHKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUIAHUPYEMBIX  PE3yJAbTaToB  0oOydeHus, (opMupyetcs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIEIOBAHUS



SABJICHUN NPUPOALI U TEXHUKH, OBJIAJACHUE YMEHUSAMH OOBSICHATH (PU3NUECKHUE
SABJICHUSI, TPUMEHSS IMOJyYEHHbIC 3HAHWS, pEelarh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIE U 3KCIIEPUMEHTAJIbHBIE.
[IpyHIMNIHANBHO AEATENBHOCTHBIM XapaKTep JAHHOTO pas3jiefia peaanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIuecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
MpeIIaraeTcs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUW pPACMO3HABaTh M HAYYHO OOBSCHSTH
(uzmYecKue SBICHUS B OKPYKAIOIIEH MPUPOAE U TOBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAyYHbIE METO/AbI UCCIAEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
YUCIIEe ISl MPOBEPKU TUIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB,;
OOBSCHATh HAayYHbIE OCHOBBI HamOOJie€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, TPAKTUYECKOTO HCITOIb30BAHUS PA3IIMYHBIX UCTOYHUKOB
SHEpPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHUSI BCEX U3BECTHBIX BUJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (pu3NKM HA ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMS HANPABICHO

Ha JIOCTWXKEHHE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yIBTATOB.

B pe3ynbTaTe uydyenus puU3NKU Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocst 0yayT cpopMHUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3YIbTaThl B
JacTH:

1) naTpHOTHYECKOT0 BOCITUTAHUS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKON
(bu3nYeCcKoN HayKH,

- [ICHHOCTHOE OTHOIIEHUE K TOCTUXKEHUSIM POCCUUCKUX YUEHBIX-(PUZUKOB;

2) TPaKIaHCKOT0 H TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B 00CYX/I€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUI
(hu3uKwy,;

- OCO3HAHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX NPHUHIUIIOB B AEATEILHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCITUTAHNS :

- BOCHPUSITUE ICTETUUYECKUX KauecTB (PU3UUECKON HayKu: €€ TapMOHHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS .

- OCO3HAaHHE IEHHOCTU (UBUYECKOW HAYKU KAaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTWMN, BaKHEHIEH COCTaBISAIONICH
KYJIbTYPHI;

- pa3BUTHE HAay4YHOW TI0003HATEIBHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOU
NeATEeNbHOCTH;

5) ¢opmupoBaHMs  KYJAbTYPbl 3I0pPOBbSI M  OMONHMOHAJIBLHOIO
0J1aronmosyums:

- OCO3HaHHME IIEHHOCTH Oe30macHOro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBui O€30MacHOTO IMOBEICHHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OPYJOBAHHEM B
JOMAITHUX YCIOBUSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa pediieKCUM, TPU3HAHUE CBOETO IpaBa Ha
OIMOKY U TAKOTO e MpaBa y IPyroro 4eJIoBEKa;

6) TPy10BOT0 BOCIIMTAHMA:

- aKTHBHOE Yy4YacTHE B pCIICHWM MPAaKTUYECKHX 3amad (B paMKax CEMbH,
o0pa3oBaTeIbHOW  OpPraHM3alMH, TOpoja, Kpass) TEXHOJIOTHYECKOH U



COIMAIbHOM HAIMpPaBICHHOCTH, TPEOYIOIMMX B TOM YHCIEe U (U3UUYECKUX
3HAHUM,

e - HHTEPEC K MPaKTUUECKOMY U3YUYEHUIO Mpodeccuid, CBI3aHHBIX C (DU3UKO;

e 7)IKOIOTHYECKOTO BOCTIMTAHUS

e - OpUEHTAllUS Ha TpUMEHEeHHEe (U3UYECKUX 3HAHUM MJid pelieHus 3aj]ad B
0o0JlacTh OKpY’Karolleld cpenbl, MUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX MTOCTIEJICTBUN IJISI OKPYKAIOIIEN CPEIbI;

e - OCO3HaHHE IJI00ATBLHOIO XapaKTepa AKOJOTHUECKUX MPOOJIEM U MyTell ux

pelIeHus;

e 8) amanTanMM K W3MEHSIIOIIMMCSI YCJOBHSAM CONHUAJIBHOW W NMPHPOTHOM
cpenabi:

e - MOTPeOHOCTh BO B3aWMOJICHCTBUU TIPHM BBIMOJHEHUN HCCICIOBAaHUN |
MPOEKTOB (U3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
IpYTux;

e - TOBBIIICHHE YPOBHS CBOEHM KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
JIeATSIIbHOCTD,

e - MOTPeOHOCTH B (GOPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM 4YHUCIE POPMYITUPOBATH
UJeH, IOHATHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE AEPULUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00JacTH
(hu3uKwy,;

e - IUIAHUPOBAHHE CBOETO pAa3BUTUS B MPUOOPETEHHWU HOBBIX (PUINYECKHUX
3HAHUI,

e - CTPEMIICHHE aHAJIIM3UPOBATH U BBIABIATH B3aUMOCBSI3U MIPUPOJBI, 00IIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHNEM (DU3UUECKUX 3HAHUM;

e - OIECHKA CBOMX JEWCTBHM € YYETOM BIMSHHMS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX INI0OQJIBHBIX ITOCIEICTBUI.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS MpOTpaMMbl 1O (GHU3WKE HA YpPOBHE OCHOBHOTO
oO1ero oopa3zoBanus y o0ydaromierocst OyayT copMupoBaHbsl MeTaNpeAMeTHbIE
pe3yJIbTaThl, BKIFOYAIOIINE IO3HABATEILHBIC YHUBEPCATbHBIC YICOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIE  y4eOHBIC  JICUCTBUS,  PETyJISTHBHBIC
YHUBEPCAIbHBIC YIeOHBIC TCHCTBUS.

Ilo3HaBaTe/ibHBIE YHUBEPCAJTAbHBIC yqeﬁﬂme I[eﬁCTBHH

Ba3oBble Jioruueckue AeiicTBUSA:
e BBIABIATHP W XapaKTePU30BaTh CYIICCTBCHHBIC MPH3HAKH OOBEKTOB
(aBNICHMIA);



YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIIUKM, OCHOBAHUS ISt
000011IeHUST 1 CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOJIOJACHUSAX, OTHOCSIINXCS K PU3NUECKUM SIBICHUSIM;
BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBS3M NPU HU3YUYCHUH (HU3UUECKUX
SIBJICHUU U TMPOIIECCOB, JENATh BBIBOJbI C UCIOJIH30BAHUEM JEAYKTUBHBIX
U UHAYKTUBHBIX YMO3aKIIOUECHHH, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3AX
(hU3UYECKUX BEITUYHH,;

CaMOCTOSITEJILHO BBIOMpPATH CIMOCOO pelleHus y4deOHoM (Quznueckoit
3amaun (CpaBHEHHE HECKOJIbKMX BapHUaHTOB pPEIICHUs, BHIOOP HambOoee
MOJIXOJISIIET0 ¢ YIETOM CaMOCTOSTEIHHO BhIICJICHHBIX KPUTEPHUECR).

ba3oBble uccienoBarejbCKue I[eﬁCTBHH:

HCIIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUM MHCTPYMEHT MO3HAHUS,
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
(U3UYECKUl HKCIEPUMEHT, HEOOJIBIIOE HCCleAoBaHuE (DUINUECKOTO
SIBJICHUS;

OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HMH(MOpPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA,

CaMOCTOSITEIbHO (OPMYIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEIee pa3BUTHE  (HUBUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSITh Pa3IMYHbIE METOJIbl, MHCTPYMEHTHI U 3alpOCHI MPHU MOUCKE U
orObope HMHpOpPMAIIMU WA JAHHBIX C YYETOM MPEAJIOKEHHOU ydyeOHOMU
dbu3nveckoi 3aaaumu;

aHaJIM3MPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (hOPM TMPE/ICTABICHHUS,

CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMAJIbHYIO (QOpMYy MpeCTaBICHUS
vHbOpPMALIMM H WUIIOCTPUPOBATH pellacMble 3ajJaud  HECJIOKHBIMHU
CXeMaMH, JuarpaMMamMu, HHOU rpad@uKoi U 1X KOMOHWHAITUSIMU.

KOMMyHHKaTHBHble YHUBEPCAJIBLHBIC y‘leﬁﬂble )]CﬁCTBPISI:

B X0A€ OOCYXICHHS Y4eOHOro MaTepHayia, pe3yJbTaTOB JTaOOPATOPHBIX
paboT U MPOEKTOB 3a7aBATh BOMPOCHI IO CYIIECTBY 00CY)AAeMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICICHHBIC HA PEIICHHE 3aJaud M TIOJJIepKaHUe
OJIaro’kenaTeIbHOCTHA OOIIEHUS,

COTIOCTABJISITh CBOM CYXACHHUS C CYXICHHSIMHU JPYTHX YYaCTHUKOB
araiora, OOHapyKUBATh PA3IMYHE U CXOJICTBO MTO3UITUH;



BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATh PE3YJIbTAThl BHIOJHEHHOTO (PU3UUYECKOTO OIbITa
(3KcIepuMeHTa, UCCACAOBAHUS, IIPOCKTA);

MOHMMATh W  WCHOJIb30BaTh  MPEUMYILIECTBA  KOMaHAHOM U
WHJVMBHUAYaTbHOM pabOThl NpH PEHICHUM KOHKPETHOW (U3NUEeCKOU
MPOOIEMBI;

MPUHUMATH 1I€JId COBMECTHOM JEATEeIbHOCTH, OPraHU30BbIBAThH JNEHUCTBUS
nmo e€ JOCTHXKEHHUIO. PaCHpeleNaTh poju, OOCYXKIaTh MPOIECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;
BBITIOJTHATH CBOKO YacTh paOOThI, IOCTUTrasi KAYECTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIpABICHUID U KOOPJUHUPYS CBOM JACHCTBUS C APYrUMU
YJeHaMU KOMaH/IbI;

OIICHUBATh KAuye€CTBO CBOETO BKJIaJa B OOLIMU MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUSI.

PeI‘y.JIﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH

CaMoopraHmaunﬂ:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalusiX, TPEeOYIOIMUX
JUTS perieHus: PU3nYecKux 3HAaHUK;

OpPUEHTHPOBATHCA B  PA3IUYHBIX MOAXO0JaX MPUHATHS  PEIICHUMN
(MHAMBUIyAIBHOE, TPHHATHE PEUICHHS B TPYIIe, MPUHITHE PEIICHUH
IPYIION);

CaMOCTOSITETIbHO COCTaBJISITh aJITOPUTM PEIIeHUs: GU3NUECKON 3aauu UIn
IJIaHA UCCIEJOBAHUS C YYETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpeIJIaraeMble BAPUAHTHI PEIICHUMN;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPO.ﬂb, IM OHHOH&JILHLIﬁ HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MPEIJIaraTh IUIaH €€ N3MEHEHNUS,
OOBSCHATh TPUYMHBI  JOCTHXKCHHS  (HEIOCTHDKEHUS)  pPe3yJIbTaToOB
JeSATeNbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHBBI B JEITCIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(GU3MYECKOro HUCCIECNOBAHMS HWJIM IPOEKTAa) HA OCHOBE HOBBIX
00CTOATENbCTB, WU3MEHUBIIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh Ce0sl HA MECTO JAPYroro 4eloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;
MPU3HABaTh CBOE MPABO Ha OMIMOKY MPHU pelieHud GU3NIeCcKuX 3ajad uiu
B YTBEPKJECHHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYTOro.



NPEAMETHBIE PE3YJIbTATBI

K xoHIly 00yueHus: B / Kjacce IpeIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHSA. (PU3WUYECKHMe W  XUMHYECKHE  SIBJICHHS,
HAOJIFOICHHE, DKCIIEPUMEHT, MOJeNb, TUIIOTE3a, CAWHHIIBI (HU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BemiecTBa (TBEpIOE,
KHJIKOE, Ta3000pa3HOe), MeXaHWYeCKoe JBIKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSAMOJIMHEHHOE), TPACeKTOpHs, PaBHOJACHCTBYFOIIAS
cuIa, nedopmanus (ympyras, IlacTHYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYBI;

pa3nuuath sSBiIcHUS (IUQQy3usi, TEIIOBOE IBHKCHHE YaCTHI[ BEIICCTBA,
paBHOMEPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBW)KCHHE, HWHEPIHS,
B3aMMO/JICMCTBHE TEJ, PaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpaleHus, Tepenada JaBICHHUS TBEPABIMUA TeEJIaMH, J>XHIKOCTIMH U
razamu, arMocdepHOe aBlieHWe, IUIaBaHUE TeN, MPEBPAIICHUS
MEXaHWYECKOW SHEPIHH) IO ONMHMCAHUI0O MX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIMINX JaHHOE (GU3HUECKOE SIBIICHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3UYECKUX  SBICHUU B
OKpYXaloleM MHpe, B TOM uuclie (U3UYECKUE SBICHUS B TPUPOJIE:
MPUMEPHI IBIDKCHHUS C Pa3IUIHBIMA CKOPOCTSIMU B JKMBOW W HEXHUBOU
MpUpOAE, ACUCTBUE CHJIBI TPEHUS B TPHUPOAC W TEXHUKE, BIASHUE
aTMOC(EPHOTO NaBJICHUs HA KHBOW OPTaHU3M, IIABaHHUE PhIO, phlUyaru B
TEeJIe YEOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/1ady B yU4eOHYIO,
BBIJICIISTH CYIIIECTBCHHBIE CBOMCTBA (MPU3HAKK) (DU3HUSCKUX SIBIICHUN;
OMHCHIBATh M3yUEHHBIC CBOMCTBA TEN M (PU3MUCCKUE SIBJICHUS, UCTIONB3YS
¢dusnyeckrue BeMWUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMH,
MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa yIPYTOCTH, CHJia TSHKECTH, BEC
Tela, CWiIa TpeHHs, JaBicHWe (TBEPIOTO Tela, >KUIKOCTH, Tras3a),
BBITAIKUBAOIIAS CHJIa, MEXaHWYecKas padoTa, MOITHOCTH, IUICYO CHIIHI,
MOMEHT CWJIBI, KOX((UIIMEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KHHETUYeCKas W TIOTEHI[MAIbHAS SHEPrHsl), NMPU OMHCAHUU TMPABHILHO
TPaKTOBaTh  (PU3MYECKHH  CMBICI  HUCIIOJB3YyeMBIX  BEIIMYWH, WX
0003HaUYEeHUSI U €AUHULBI (U3UYECKUX BEJIMYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DH3UUYECKYIO BEIMYHUHY C IPYTHMH BEIUYHMHAMH,
CTpOUTH TpaUKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIMH;
XapaKTepru30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS M TIPOIECCHI,
UCIIOJIB3Ys MIpaBWIIa CIIOKEHUsT cuil (BIOJIb OMHOM TpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWIIO paBHOBecUs pbrdara (0J10ka),



«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHHYECKOMH
SHEPIruM, TMpPU OTOM JaBaTh CJIOBECHYIO (QOPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHWE n3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOH Ha 1-2 M3ydeHHBIX CBOWCTBA (DU3UUECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3amadyu B 1-2 JCHCTBUSA, HCMONB3YS 3aKOHBI U
dbopmyIibl, cBs3bIBarOIIME (DU3NUECKUE BEIUYMHBI. HAa OCHOBE aHalu3a
YCJIOBUS 33/1aud 3alIUChIBATh KPATKOE YCJIOBHE, MOJCTABISTh (PU3HUECKUE
BEJIMYUHBI B (OPMYJbl M MPOBOAUTH PACUEThI, HAXOAUThH CIPABOUYHBIE
JaHHBIE, HEOOXOUMBIE JIJIsl pEUIeHUs 3aj]lay, OLEHUBATh PEATUCTUYHOCTh
MOJTy4YEeHHOU (PU3UUECKON BETUYUHBI,

pacro3HaBaTh MOPOOJEMbI, KOTOPhIE MOXHO PEMIUTh MPU MOMOIIH
(bU3UYECKUX METOJIOB, B OMUCAHUU HCCIIEIOBAHUS BBIICISTH TPOBEPSEMOE
npeanojiokeHue  (TMIoTe3y),  pa3iMyaTh W HHTEPIPETUPOBATH
MOJIyYEHHBIA pe3ysibTaT, HAXOAUTh OIIMOKM B XOJE OIbITa, JeJIaTh
BBIBOJIBI 110 €T0 pe3ysibTaTaM;

MPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3MYECKUX SIBICHUU WU
(uznyecKux CBOICTB TEJI: dhopMynupoBaTh MIPOBEPSIEMBIEC
MPEANOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJJI0KEHHOT0 000pya0BaHus,
3aMUCHIBATh XOJ1 OMbITa U (DOPMYIUPOBAThH BBHIBOIHI;

BBITIOJIHATh MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tea,
o0béMa, CHUIBI W TeMIepaTypbl C WCIOJb30BAHHUEM AHAJIOTOBBIX U
uupoBbIX MPUOOPOB, 3aMUCHIBaTh TMOKAa3aHUs MTPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENIHOCTH U3MEPEHUMH;

MPOBOJIUTH UCCIIEIOBAHKUE 3aBUCUMOCTH OJAHOM (PU3UUECKOI BEIMUUHBI OT
JAPYrofl ¢ WCIHOJIb30BAHUEM TPSIMBIX HM3MEpeHUH (3aBUCUMOCTH TYTH
PAaBHOMEpPHO JBHXKYIIETOCAd Telda OT BPEMEHHM JBIKCHHUS Teja, CHUJIBI
TPEHHS CKOJIBKEHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT TUIOLIAU COMTPUKOCHOBEHUS TEJl, CUIIbI
YOPYTrOCTU OT YJUIMHEHUSI MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BEMA
MOTPYKEHHON YacCTH Teja M OT IJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH Te€Ja, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMN
IUTABaHMS TEJI, YCIOBHIA pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAHUU y4eOHOTO UCCIEAOBaHHUS, COOUpaTh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAys MPeII0KEeHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJIE



MPEIIOKEHHBIX TaOMUI] U TpaduKOB, JENaTh BBIBOABI IO PE3yIbTaTaMm
UCCIIETIOBAHMUS,

MPOBOJNUTh KOCBEHHBIC HW3MEpeHHsS (DHU3UYECKHX BEJIMYUH (IJIOTHOCTH
BEI[ECTBA KHUIAKOCTH M TBEPAOTO Tela, CHWJIA TPEHUS CKOIBKCHHS,
JaBJICHWE  BO3JyXa, BHITAJKMUBAIOIIAS  CWia, JICUCTByIOIas  Ha
MOTPY’KEHHOE B IKUAKOCTH TeNO, KOA(D(PHUIIMEHT IOJE3HOTO EHCTBHS
MNPOCTBIX MEXaHU3MOB), CIEAysd NPEUIOKESHHOW WHCTPYKIUHU: TIPH
BBITIOJTHEHUA HW3MEPECHHW COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE HCKOMOW BEJIMUNHBI;

co0JIt01aTh TpaBUJia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

YKa3bIBaTh MPUHIHUIGI JACUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapoMeTp,
phIYar, MOJABWKHBIN U HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH,
XapaKTepu30BaTh TPHUHIMIBI JACHCTBUS W3yYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C ONMOPOH Ha WX omucaHus (B TOM 4YHUCIIE:
MOMIIUITHAKY, YCTPONUCTBO BOJONPOBOJIA, THIPABIMYECKUI TMpecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBOW HACOC, apeOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaX (PU3MYECKUX SBJICHUU U HEOOXOAUMBbIE (DU3NUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH,

NPUBOJIUTH  HpUMEpbl  (HAXOAWTh  WHGOpPMANKIO O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (U3MUECKUX 3HAHUN B TIOBCETHEBHOMU
XKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpHU OOpallleHUU ¢ Mpudopamu u
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHsS 370POBbS H COOJFOJACHHS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIEH cpeie;

OCYIIECTBIISITH OTOOpP HWCTOYHMKOB WH(popMmanuu B HWHTEepHETE B
COOTBETCTBHH C 33/IAHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLITUXCS
3HAHWA W TYyTEM CPaBHEHHSI PA3IWYHBIX HCTOYHUKOB BBIICISTH
uH(pOpMAITNIO, KOTOpas SBISIETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

WCITIOJIB30BAaTh TP BBITIOJIHCHUH yYEOHBIX 3aJaHUN HAYyIHO-TIOMYJISIPHYIO
TUTEPATypy  (PU3NUECKOTO COAEp)KaHWS, CIPABOYHBIE MaTepHUAHI,
pecypcel cetn HTEpHET, BiIageTh MpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpaszoBanus HHGOPMAIIMK U3 OJHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOPMAIK (HU3UIECKOTO COACPNKAHUSI, B TOM
quciie MyOJMYHO NejaTh KpaTKHe COOOIIEHUS O pe3yJbTaTaX MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO WCIOIH30BAThH



W3YUYCHHBI TIOHSATUMHBIA amnmapat Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUICHUE MPE3CHTALE;

MpU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAaHUM pacrpenessTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABJICHHBIMHU 3aJadaMHu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, aJ€KBAaTHO OILICHUBATH
COOCTBEHHBI  BKJaJ B  JACATEIBHOCTb  TPYMNIbl,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICVCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kjacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS] YMEHUI!

WCIOJIB30BATh TIOHSTHS. Macca U pa3Mephbl MOJICKYJI, TETUIOBOE JIBIKCHHE
aTOMOB U MOJICKYJI, arperaTHBIC COCTOSIHUS BEIIECTBA, KPUCTATUTMYECKHUE
amop(dHBIE Tena, HACHIIICHHBIA W HEHACHIIIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TEMIeparypa, BHYTPCHHSSI DHEPTHs, TEIUIOBON JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUUECKUNA 3apsiil, dICKTPUIECKOE IOJIe, MPOBOHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBINA JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pa3iuuaTth sSBICHUS (TEIUIOBOE pacIIMpPEHHME W CXKAaTHe, TeIlIonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAHUE, KANMJUIAPHBIC SIBICHHS, UCIIApEHUE,
KOHJICHCAIWs, IUIABJICHUE, KpUCTAJLIM3aIus (OTBepIcBaHUE), KHUIICHHE,
TerIonepeaada (TeTUIONPOBOIHOCTD, KOHBEKITHS, U3JTyUYCHHE),
ANEKTPU3AIUS TeJl, B3aUMOJCHCTBHE 3apsIOB, NEUCTBUS DJIEKTPHIECCKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBHE MAarHUTOB, JCHCTBUE
MarHUTHOTO ITOJIS Ha MPOBOJHHMK ¢ TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;

pacmo3HaBaTh TPOSBICHWE HW3YYCHHBIX (U3UYECKUX  SBICHUU B
OKpYXaloleM MHpEe, B TOM uHclie (U3UYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KANWUISPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupone, wuznydeHue CoyHIA, 3amep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, JIEKTPUIECKUE
SBJICHUS B atMocdepe, IEKTPUIECTBO KUBBIX OPTaHWU3MOB, MAarHUTHOE
nmoyie 3emMiid, Jpeid TOI0COB, POJIb MAarHUTHOTO TIOJNS IS JKA3HU Ha
3emute, IOJIIPHOE CUSHUE, TIPU 3TOM TIEPEBOIUThH MPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIC CBOWCTBA (NMPHU3HAKU) (PU3NICCKUX
SIBJIEHUM,

OTHCHIBATh M3yUEHHBIC CBOMCTBA TEN M (PU3HUCCKUEC SIBJICHUS, UCTIONB3YS
bu3nyYecKre BEIMUMHBI (TeMIepaTypa, BHYTPEHHSSA YHEPTHs, KOJINICCTBO
TEIJIOTHI, yJeldbHAs TEIIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIoTa
TUTABJICHUS, yIeidbHAs TeIIoTa NapooOpa3oBaHMs, yaedbHAs TEIUIoTa
CropaHusl TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOTO JEHCTBUSA TEIJIOBOM



MaIllMHbl, OTHOCUTEIbHAS BIAXHOCTh BO31yXa, JJIEKTPUUYECKUM 3aps,
CHjia TOKa, DJJICKTPUUYECKOE HaIpsHKEHHE, COMPOTHBJICHHE MPOBOJIHHUKA,
yAEIbHOE  CONPOTHBJIEHUE  BEHIECTBa, paboTa U MOIIHOCTh
AJIEKTPHYECKOr0  TOKa), IpH ONHCAHHUH IPaBUJIBHO  TPAaKTOBATh
(U3UYECKHUIT CMBICT HMCHOJB3YEMBIX BEIWYWH, OO03HAUCHHUS U E€IUHUIIBI
(u3MYeCKUX BEIUYUH, HAXOAUTH (OPMYJbI, CBSI3BIBAIOIIUE JTAHHYIO
(U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

XapaKTepPU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBJICHUS M TIPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE TOJOXXEHUST MOJICKYJISIPHO-KUHETUUECKON Teopuu
CTPOCHHS BEIECTBA, MPUHIIUI CYMEPHO3UIMK TMoyield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHH 3apsja, 3akoH Oma JuIst ydacTKa IelHd, 3aKOH
Jlxoyns—JleHnia, 3akoH COXpaHEHWsI DSHEPruM, TMpU HTOM J1aBaTh
CJIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA W 3aMHUCHIBATh €r0 MaTEMaTHYECKOE
BBIpQ)KCHHUE,

OOBSICHATh (PU3MYECKHE MPOILIECCHl U CBOMCTBA T, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluidl MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBIABISATH
MPUIUHHOCJICACTBEHHBIC CBSI3H, CTPOUTH 00BSICHEHNE U3 1—2 JTOrHYeCKHX
maroB ¢ omopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3UUECKUX SIBJICHUH,
(hU3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHhle 3amadyu B 2—3 JCHCTBUSA, WCIONB3YS 3aKOHBI U
dbopmyIibl, cBs3bIBarOIINE (DU3NUECKUE BEIMYUHBI. HAa OCHOBE aHalu3a
YCJIOBUSL 3aJlayd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJISI pElIeHUs 3aJayd, BbIOUpPaTh 3aKOHBI U (HOPMYIIBI,
HEOOXoauMBbIE MJi €€ peIIeHus, MPOBOJAWTh pPacuéThl M CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NUECKON BETMYUHBI C U3BECTHBIMU JaHHBIMU,;
pacmo3HaBaTh MPOOJEMBI, KOTOPBHIE MOXKHO PEIIUTh IPH TOMOIIH
(U3UYECKUX METOJIOB, HWCIOJb3Yysl OMHCAHUE HCCIEIOBAHUS, BBIACISIThH
MpoOBEpsSIEMOEe  TMPEANOJIOKECHUE, OICHUBATh IPABHILHOCTh IOPSIKA
MIPOBEICHUS MCCIIEA0BAHUS, IeJIaTh BHIBOIHI,

MPOBOJIUTH ONBITHI 1O HAOMIOAECHUIO (UBHUYECKUX SBJICHUM WU
(bU3HYEeCKUX CBOMCTB Tell (KamMLIAPHBIC SIBJICHHS, 3aBUCUMOCTD aBIICHHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS U
HarpeBaHusl TPH HM3IYYCHHH OT I[BETa H3JIydaromiel (IOrIoniaromniei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJIBI OT TeMIEpaTypbl KUAKOCTU U
miom@aad €€ TMOBEePXHOCTH, JJICKTpHU3alMs Tel W B3aWMOJICHCTBHE
AJEKTPUYECKUX  3aps0B, B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJM3allisl MAarHUTHBIX TIOJIE TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JICKTPOMArHHTA,



CBOMCTBA 3JICKTPOIBHUTATEIS IMOCTOSHHOTO TOKa): (GOpMYIUpOBATH
MpOBEPSiIEMbIE MPENINOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py1I0BaHUS!, OMUCKIBATH XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI,
BBIIIOJHATh  OPSIMBIE  WU3MEPEHUS  TEMIEPATypbl, = OTHOCHUTEIIbHOMN
BIIAJKHOCTM BO31yXa, CHJBl TOKA, HAMNpPSDKEHHUS C KCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DU3UYECKUX BEIUYHMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COMIOTHON MOTPEUTHOCTH;
MPOBOJIUTH UCCIIEIOBAHKNE 3aBUCUMOCTH OAHOM (PU3UUECKOI BEIIMUUHBI OT
APYroil ¢  HCIOJNB30BAaHHUEM TMPSAMBIX  H3MepeHUud  (3aBUCUMOCTH
CONPOTUBIICHUSI TMPOBOJHUKA OT €ro JJWHBI, IUIOMAAA NONEPEYHOIO
CEUYCHHS U YACIBHOTIO COMPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA, CHJIBI TOKA,
WIyHIEro 4epe3 NPOBOAHUK, OT HANPSOKEHHST HA  NPOBOJHUKE,
WCCIIEIOBAHUE TIOCIENIOBATEIIBHOTO W  MAapajyIeIbHOTO COCAUHEHUU
MPOBOJHUKOB): TUIAHUPOBATh WCCIICJIOBaHHE, COOUPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEAYs MPEeII0KEeHHOMY IUIaHy, (UKCUPOBAaTh
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTH B BHJE TaOMUIl U TpaduKOB,
JI€JaTh BBIBOJBI IO PE3yIbTaTaM HUCCIIEIOBAHMUS,;

MPOBOJUTh KOCBEHHBIC W3MEpeHHs (PHU3NYeCKuX BenwunH (yIelbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHHUE MPOBOAHUKA, padoTra
MOIITHOCTh 3JICKTPUYECKOTO TOKA): IUIAHHUPOBATh W3MEPCHHs, COOUpAThH
AKCIIEPUMEHTAIIBHYIO0 YCTAHOBKY, CIEIys MPEIIOKEHHOW MHCTPYKIUH, U
BBIYUCIISITh 3HAYEHUE BEIIMYUHBI,

co0JII01aTh MTpaBUJia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh TMPUHLMNBI  JIEUCTBUA HM3YYEHHBIX NpUOOPOB U
TEXHHYECKUX YCTPOWCTB C ONMOpPOH Ha WX omucaHus (B TOM 4YHUCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, amMIepMerp,
BOJIbTMETP, CUETYUK BICKTPUUECKONM JHEPrUH, 3JIEKTPOOCBETUTEIIHHBIE
npuOOpkI, HarpeBaTeIbHBIC AIEKTPONPUOOPHI (IPUMEPHI), IECKTPUICCKHE
NPEIOXPAHUTEH, SJICKTPOMATHHT, JICKTPOJABUTaTEb IIOCTOSTHHOTO TOKa),
UCIIOb3Yys 3HAHUS O CBOMCTBaxX (DU3MUYECKUX SBJICHUN M HEOOXOJUMBbIC
(bu3nvecKre 3aKOHOMEPHOCTH,

pacmno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIBHBIE
npuOOpbl O CXeMaM M CXEMAaTUYHBIM pPUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, THTPOMETP, ABUIATENIb BHYTPEHHETO
CTOpaHUs, JJICKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI 3JCKTPHUCSCKHX
LENeN C MOCIEIOBATENbHBIM U MapaJlIeIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasinyas yciIoBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX TIETEH;



NPUBOJIUTH  TpUMEpbl  (HAXOAWTh  WHGOpPMANKIO O  MPUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JJ1s1 oOecrnieueHus: 0€30MacHOCTH MpHU OOpallleHUu ¢ NMpubdopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 3J0POBbSI M COOJIOJACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIEh Cpee;

OCYILECTBIIATh TMOUCK HHPOpMANUU (UIUYECKOTO COACPKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHWUM M IYTEM CpaBHEHUS
JOTIOJIHUTENbHBIX ~ UCTOYHUKOB  BBIACNATH MH(OpManuio, KoTopas
SIBJISIETCSL MPOTUBOPEUUBON UIIU MOXKET OBITH HEJOCTOBEPHOM;
MCIIOJIb30BaTh MPHU BBIMOJHEHUN YYEOHBIX 33a/laHUN HAy4YHO-TIOMYJISIPHYIO
auTepatypy  (U3MYECKOro COJACp>KaHUs, CIOPaBOYHBIE MaTepualbl,
pecypebl cetr IHTepHET, BiafeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIMK U3 OJHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHBIE W KpPATKUE YCTHBIE COOOIIECHMS,
0000mas wuHpOpMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB (HU3NUECKOTO
COJep>KaHMsl, B TOM 4YHUCIE MYOJUYHO TPEJICTABISITh PE3YIbTAThI
MIPOEKTHON WM UCCIEAOBATEIBCKOU NIEATENHHOCTH, MPU 3TOM T'PaMOTHO
WCIIONb30BaTh M3YUYEHHBIM TOHATHMHBIN ammapar Kypca (QuU3MKH,
COMPOBOK/IATh BHICTYILJICHUE MPE3EHTALINEH;

MPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M UCCIAEAOBAHUM (HU3UUECKUX
MPOIIECCOB pacHpeesisiTh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMU, CIEIUThH 3a BHIMOJHEHUEM IJIaHA JEUCTBUN U
KOPPEKTHPOBATh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ] B
NEeSATENbHOCTh IPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aHMOIEUCTBUE,
MPOSIBIISiE TOTOBHOCTH pa3peiiaTtb KOHPIUKTHIL.

K xoniy oOyuenus B 9 kjacce npeMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TOHATHSA. CHCTeMa OTcu€Ta, MarTepHalibHas TOYKa,
TPACKTOPHsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWKCHUS, aedopmarius
(yopyras, 1uractudeckas), TpEHHE, MEHTPOCTPEMHTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M IEPEerpy3KH, IEHTP TSKECTH, aOCOITIOTHO TBEPIOE TEJIO,
IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOAHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3BYK, JJIEKTPOMAarHUTHBIC BOJIHBI,
IIKaJIa 3JICKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JATbHO30PKOCTb,
CHCKTPbI UCITYCKaHMs W TOTJIONICHMs, ab(a, OeTta- U raMMa-u3JIydeHus,
U30TOIIbI, s/ICPHAS SHEPTETHKA,

pa3nuuaTth sIBJICHUs (paBHOMEpHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JBW)KCHUE, PABHOYCKOPEHHOE MPSMOJUHEHHOE JBHXKEHHE, CBOOOIHOE
NaJicHUe TeJ, PABHOMEPHOE JIBHKCHHE 10 OKPY)KHOCTH, B3aHMMOJCHCTBHE



TEJ, pEeaKTUBHOE JBW)KCHHE, KojeOaTelbHOE IBMXKCHHE (3aTyXarollue |
BBIHY/ICHHBIC KOJICOaHHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJUHEHHOE PaCIpOCTpPaHEHUE, OTPAKEHHE U TMPETOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3I0KEHHUE OEJIOro CBETa B
CIEKTp U CJOXEHHE CHEKTPaJbHbIX I[BETOB, JUCIEpPCUS CBETA,
€CTEeCTBEHHasl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWUYATOrO CHEKTpa
U3JTyYSHHS) 110 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHHUE,

pacrio3HaBaTh MPOSIBIICHHE W3YYEHHBIX (PU3UUECKUX  SIBJICHUU B
OKpyXarmeM wmupe (B ToM unciae (GU3UYECKHE SIBICHUS B TPUPOJIE:
MPUJIUBBI U OTJIMBBI, ABUkKeHUE TuiaHeT COJIHEUHOU CUCTEMBI, pEaKTUBHOE
JIBWKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMHU,
3eMJIETpsSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 3XO, I[BETa Tel,
ONTUYECKUE SIBJICHUS B NPUPOJE, OMOJIOTMYECKOE NEUCTBUE BHUAMMOTO,
yIbTPaUONIETOBOTO U PEHTTEHOBCKOTO M3JIYyYEHHH, €CTECTBEHHbIN
paguoOaKTUBHBIN ()OH, KOCMUYECKHE JIYyUd, PaJUOAKTHUBHOE H3IIYyUCHUE
NPUPOJIHBIX MUHEPAIOB, JEUCTBUME PAJAMOAKTUBHBIX U3JIYYECHUNH Ha
OpPraHMW3M YEJIOBEKa), MPH 3TOM IEPEBOJUTH MPAKTUYCCKYIO 3a1ady B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIC CBOWCTBA (NMPHU3HAKU) (PU3NICCKUX
SIBJIEHUM,

OMUCHIBATh U3YUYEHHBIE CBONCTBA TeJ U (PU3UUYECKUE SIBIICHUSI, UCTIOJIB3YS
¢dusnyeckue BeTUYHMHBI (CpefHSS W MIHOBCHHAs CKOPOCTh Teja IpH
HEPAaBHOMEPHOM JBI)KEHHH, YCKOpPEHHUE, MepeMelleHHue, MyTh, YIJoBas
CKOPOCTh, CHJIa TPEHHWs, CUJia YNPYTOCTH, CHUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJIEHMsl, BeC Tella, HMIYJbC Tella, HUMIIYJIbC CHIIBI,
MexaHuuyeckass paboTa M MOIIHOCTh, MOTEHIMAIbHAS DJHEPrusi Tela,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTrUsl CXKATOU
NPYKUHBI, KUHETUYECKasl SHEprus, IMOJHAas MEXaHUYecKas >SHeprus,
MEePUOJ U YacTOTa KojeOaHuM, JyIMHA BOJHBI, T[POMKOCTh 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTeIb MPEJIOMIICHUS CPEbl), MPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKHII CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0003HaUYeHUSI U €AUHULBI (U3UYECKUX BEJIMYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIINE JJAHHYIO (DU3MUYECKYIO BEIMYHMHY C JPYTUMH BEJIMYUHAMU,
CTPOUTH rpaUKU U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIIMYHH;
XapaKTepu30BaTh CBOMCTBa TeJ, (U3UYECKHE SIBICHUS U TIPOILIECCHI,
WCIIONb3Yys 3aKOH COXPAaHEHUs SHEPTvU, 3aKOH BCEMHUPHOTO TATOTEHUS,
MNPUHIUI CYNEPHO3UIMA CWJI, OPUHIUI OTHOCUTENbHOCTH [‘anmuies,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS MMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUsI 3apsJOBOTO U MAacCOBOTO YUCE



P SIICPHBIX PEAKIUAX, TPU ITOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATHIECKOE BRIPAKEHUE,

OOBSACHATh (PU3WUYECKHE TMPOIECCHI M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluii MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISITH
MIPUYUHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTHh OOBSCHEHNE U3 2—3 JIOTHIECKUX
[aroB ¢ Omopod Ha 2—3 M3YYCHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacdy€THbIC 3ajJayd  (ommparomecs Ha cuUcTeMy U3 2-3
YpaBHEHUI), UCIIOJIb3Ys 3aKOHBI U ()OPMYJIBI, CBSI3bIBAIOIINE (DU3HUCCKHE
BEeITMYMHBI. HA OCHOBE aHaNIM3a YCJIOBHUS 3aJadydl 3alUCBhIBaTh KpPaTKOE
YCIIOBHE, BBISBIIATH HEJOCTAIONINE WM W30BITOYHBIC NaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIIBI, HEOOXOAMMBIC ISl PEIICHHUs, TPOBOIUTh PACUETHI U
OIICHWBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAUYCHUS (U3HUCCKOU
BEJTUYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXHO PEIIUTh TPH TOMOITH
(GU3UYEeCKUX METOJOB, HWCIIONB3YSl OMHCAHUE WCCICIOBAHUS, BBHIICIATH
MPOBEpSEMOE TPEANOIOXKEHNE, OIICHUBATh TMPABWIBHOCTh TOPSIKA
MPOBENCHUSI  WCCIICNOBAaHUS, JEJlaTh BBIBOJBI, HWHTEPIPETUPOBATH
PE3yNbTaThl HAOIIOCHUA U OTIBITOB;

MPOBOJIUTH OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBICHUW WU
(bu3MYeCKUX CBOWCTB Ten (M3ydeHHWe BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHCHMS DHEPTUH, 3aBUCHUMOCTH IepuoAa KoJeOaHWW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBHCHUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOAHUH, IPSIMOJIMHEHOE PacIpOCTpaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, M3yUYCHHE CBOMCTB M300paKeHUS B
IJIOCKOM 3€pKajie M CBOMCTB M300pakeHHs IIpeaMeTa B cOOHparoIiei
JMH3E, HAOJIOJCHHWE CIUIOMIHBIX W JUMHEHYATHIX CIIEKTPOB HW3TyUYCHHUS):
CaMOCTOSITEILHO  CcOOMpaTh yCTAaHOBKY M3 M30BITOYHOrO Habopa
o0OpyZOBaHUs, ONWCHIBATH XOJI OMBITAa W  €r0  pPe3yJbTarThl,
(bOopMyIHpPOBaTH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOIUMOCTH CEPUIO TPSMBIX U3MEPEHUH, OMPEHeIss
CpeqHee 3HAa4YCHHWE W3MepseMoi BeiauunHbl ((OKycHOe paccTOsHUE
coOuparomeli JMH3BI), OOOCHOBBIBATH BBIOOP CIHOCO0a HM3MEpEHUs
(M3MepHUTETBLHOTO IPUOOpa);

MPOBOJUTH HWCCIEIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU
IIpU PAaBHOYCKOPEHHOM JIBM)KEHUH 0O€3 HadallbHOW CKOpPOCTH, Mepuoja
KOJICOaHMI MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXEHUs CBETa OT yIJia MaJeHUsS W yIJia MPEIOMIICHUS OT yria



NaJCHNSA). IUIAaHUPOBATh HCCIICIOBAaHUE, CaMOCTOSTEIBHO COOHMpAaTh
YCTAHOBKY, (UKCHpOBaTh pPe3yibTaThl TMOJYYEHHONH 3aBUCHUMOCTH
(bu3MUeCKUX BEIUYMH B BHUJE TaOJUIl U TpaUKOB, ACIaTh BBIBOJBI IO
pe3yabpTaTaM HCCIeI0BaHus;

MPOBOJUTH KOCBEHHBIC W3MEpPEHUS (U3HUYSCKUX BEIWYMH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBUKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MNPY>KUHBI, KOAPUIUEHT
TPEHUSI CKOJBXKEHHUS, MeXaHu4yeckass paboTa W MOIIHOCTb, 4YacTOTa H
nepuoj KojeOaHud MaTeMaTH4ecKOro U MPYKUHHOTO MAasTHHKOB,
ONTHYECKass CWjia COOWparomell JIMH3BI, PaJMOaKTUBHBIN  (oH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CleNys MPEAJIOKEHHON MHCTPYKIUU, BHIYUCISThH
3HA4YEHHUE BEJIMYMHBI U aHATU3UPOBATH MOJIYYEHHbBIE PE3YIbTAThl C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHUM;

co0JII01aTh MTpaBUJia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

paziuyaTth OCHOBHBIE MPU3HAKKM M3YUYCHHBIX (DU3UYECKUX MOJICTIEH:
MaTepualibHas TOYkKa, aOCONIOTHO TBEPIOE TEJNO, TOUECUHBIH HCTOYHUK
CBETa, Jyd4, TOHKas JIMH3a, IUJIAHETapHas MOJENIb aToMa, HYKJIOHHAas
MOJIEIb ATOMHOTO S1]Ipa,;

XapaKTepu30BaTh TMPUHLMNBL  JIEUCTBUA HM3YYEHHBIX NpUOOPOB U
TEXHHYECKUX YCTPOWCTB C ONMOPOH Ha WX omucaHus (B TOM 4YHUCIIE:
CIIUJOMETP, JaTYMKHU TIOJOXKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEpPHUCKOI, QoToanmapar, ONTHYECKUE CBETOBOBI,
CIICKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH,

UCII0Ib30BaTh CXEMbl U CXEMATUUHbIE PUCYHKH MU3YUYEHHBIX TEXHUYECKHUX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUUECKUX MPOIECCOB
MpU PEIICHUH Y4YEeOHO-MPAKTUYECKUX 3a7ay, ONTUYECKUE CXEMbl s
MOCTPOCHUS N300pakeHU B MIIOCKOM 3€pKajie U COOUpAaroIel JINH3E;
NPUBOIUTH  NpUMEpbl  (HAXOAWTh  HWHGOpPMANUIO O  MPHUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPpHU OOpallleHUU ¢ NMpubdopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 3J0POBbS M COOJIOJACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIlEh Ccpeie;

OCYILECTBIIATh TMOUCK HHPOpMANUU (UIUYECKOTO COACPKAHUS B
HNutepHere, camocToATENbHO (POPMYITUPYSI TOUCKOBBIN 3ampoc, HAXOAUTh



MyTU ONpEENICeHHs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMal HA OCHOBE
MMEIOIIUXCS 3HAHUHN U JIOMOJHUTEIbHBIX HCTOYHUKOB,

MCIIOJIb30BaTh MPHU BBIMOJHEHUN YYEOHBIX 33a/IaHUN HAy4YHO-TIOMYJISIPHYIO
auTepatypy  (U3MYECKOro COJAEpKaHUs, CIOPaBOYHbIE MaTepualbl,
pecypebl cetr IHTepHET, BiafeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpaszoBanus HHGOPMAIIMK U3 OJHOM 3HAKOBOUW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHpOpMalMK M3 HECKOIBKUX HCTOYHUKOB (DU3UYECKOTO COAEp KaHus,
MyOJIMYHO MPEJICTABIATh PE3yJIbTaThl MPOESKTHOMN MM HCCIEI0BATEIHCKON
NEATETbHOCTH, MpPH HATOM TPaMOTHO HCHOJb30BaTh  U3YUYEHHBIN
MOHATUMHBIA anmapaT M3ydyaemMoro pasfeia (QU3NKA U COMPOBOXKIATH
BBICTYIUICHUE TIpEe3eHTAllMed C Yy4ETOM OCOOCHHOCTEW ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnnuyectBo yacos JIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiejioB U TeM (un¢poBbie)
Kontpoubnbie | IlpakTnueckue
n/n MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pasnes 1. @u3uka u e€ poJib B IO3HAHUHN OKPY/KAIOLIero MuUpa
Bbu6muoreka [JOK
1.1 ) - 2
M3MKa - Hayka o fipHpoAe https://m.edso00.ru/7f416194
Bbu6muoreka [JOK
1.2 ) 2 1
VISHHACCIHE BETHAMHAE https://m.edso00.ru/7f416194
Bbu6muoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBI METO/I TO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pa3nen 2. IlepBoHayaibHbIe CBeJIEHHS 0 CTPOEHHHU BellleCTBA
Bbu6muoreka [JOK
2.1 1
CTpocHue BeilecTsa https://m.edso00.ru/7f416194
99 JIBr>KeHHEe U B3aUMOJICMCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEILIECTBA https://m.edso0.ru/7f416194
Bbubnmmnoreka [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 htts://m.edsoo.ru/7fA16194
Hroro no pazneny 5
Pasnen 3. /IBu:keHne U B3auMoO/IeiicTBHE TeJl
Bbubnmmnoreka [JOK
1 M
3 CXAHIHCCROC ABIDICHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTD 4 1 bubnmoreka [JOK



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

https://m.edso0.ru/7f416194

Bbubnmmnoreka [JOK

3.3 Cuuna. Bupet e 14 2 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3pnen 4. /laBjieHue TBEPABIX TeJ, sKHAKOCTEH U ra3oB
41 Hanenue. [lepenaua naBneHust TBEPIABIMU 3 bubmuoreka [JOK
' TelaMH, )KUJAKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
4.2 JlaBIIeHHE HKHKOCTH > https://m.edso00.ru/7f416194
Bbu6mmoreka [JOK
4.3 ATmoceproe e 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a Ha OTPYXKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 5. PaGora u MOHOCTD. DHeprus
Bbubnmmnoreka [JOK
51 PaboTa u MoHOCTS 3 ! https://m.edsoo.ru/7f416194
Bbu6muoreka [JOK
5.2 Hpoctere MexanusMbI > ! https://m.edsoo.ru/7f416194
Bbu6muoreka [JOK
5.3 Mexagieckas sneprus 4 ! https://m.edsoo.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Kontpoabubie | IlpakTnueckue (mncpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. TensoBble siBIeHUS
. bubmuoreka [JOK
11 CrpoeHue u CBOMCTBA BellecTBa 7 httos://m. edsoo.ru/7f418 1ce
Bbu6nuoreka [JOK
12 Tenossie mpoueccer 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pazgen 2. DiieKTpuYecKne H MATHUTHBIE SIBJICHUS
51 DneKTpuYecKue 3apsiibl. 3apssKeHHbIE Tesla 7 1 bubnmoreka [JOK
' U UX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSIHHBIM 2IEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbu6muoreka [JOK
2. M 1 1.
3 ATFHTHPIC ABJCHI 6 ° https://m.edsoo.ru/7f4181ce
Bbu6mmoreka [JOK
2.4 4
DCKTPOMATHHTHAS HHYKLHA https://m.edsoo.ru/7f4181ce
Utoro mo pazueny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uudgposbie
Ne n/m P Kontpoabubie | IlpakTnueckue (mncpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannyeckue siBJeHUs
11 MexaHHu4eCcKOe JBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 Baanvozercrane Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
: 1
13 3AKOHEI COXpAHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Pa3znen 2. MexaHu4ecKkne KoJIeOaHUsI H BOJTHbBI
Bbu6mmoreka [JOK
: M 7
2.1 CXAHUHCCKAC KONCOanHA 3 https://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
2.2 M . 1
CXAHHCCKHE BOTHBL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMarHuTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMAarHuTHOE MOoJie U 6 9 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI PacIpOCTPAaHEHUS CBETA 6 2 bubmmorexa [IOK



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

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

Bbubnmmnoreka [JOK
4.2 JIuH3BI ¥ on'THYECKHE TPHOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
4.3 Paznoxenne 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pasnes 5. KBanTOBBIC SIBJICHUS
Bbu6muoreka [JOK
5.1 Hcenyckanue v MOIIOMEHUE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
52 (CTpoetiiie ATOMHOTO 1pa 0 ! https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
5.3 SnepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3gen 6. IloBTopuTeIbHO-00001AI0IIMIT MOAY b
IToBTOpeHue u 00o0IIeHNE COAECPIKAHUSL bubmmorexa [IOK
6.1 9 2
Kypca dusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHHs

DJIEeKTPOHHbBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypcebl

®du3nka — Hayka O IPUPOJE.
SABnenus npuponsl. Gusnueckue
SIBJICHUS

Mexannueckue, TEIUIOBEIE,
3JEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SABJIECHUS

dusnuecKkue BeTUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "'M3mepenue
TEMIIEPATypbl IIPY NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTUMKa
TEMIIEpaTyphl

Kak ¢u3uka u nqpyrue ecTecTBEHHbBIC
HayK{ U3Yy4aroT MPUPOIY.
EcrecTBeHHOHAYyYHBIN METO
no3HaHus. Onucanue GU3nIecKux
SIBJICHUI C TIOMOIILIO MOJIEICH

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

VYpok-uccnenosanue "IIposepka
TUIIOTE3Bl: AAJBHOCTD MOJIETA IIAPHKA,
MYHIIEHHOTO TOPU30HTAIBHO, TEM
Ooublie, yem 00JIbIe BHICOTA ITyCcKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMbITHI,

7 OKa3bIBaIOIME JUCKPETHOE CTPOCHHE bubmorexa LOK
A Hue Jckp P https://m.edsoo.ru/ff09fe0a
BEIllECTBA
8 JIBM>KeHHE YaCTHUIl BEIeCTBa bubmorexa HOK
HBeH https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbIThI 1O
9 HaOJIIO/ICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHbie COCTOSIHUS BEIIECTBA
B3anMocBs3b MeK 1y CBOMCTBAMHU
BEIIECTB B PA3HBIX arperaTHBIX
1 COCTOSTHUSIX M X bubmuoreka [JOK
aTOMHOMOJIEKYISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
OCOoOEHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
MexaHnueckoe OBIIKCHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
Bubnuoreka [IOK
13 Cxopocts. ETUHUILI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHH ABMKCHUSI Bubmiorexa HOK
yr p A https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3akoH HHEPIIUH.
15 BSaI/II)MO ericTBue TeJIpKaK IpUIrHAa Bubmiorexa HOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JBMXKCHUS TEIl
16 [InoTHOCTH BemiecTBa. PacueT Maccel u bubmuoreka [JOK
00BEMA Tejla MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopnas pabora «OnpezneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPJIOTO TEJIa»

Permtenne 3agay mo reme "IImoTHOCTD

Bubnuoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cua kak XapakTepHuCTHKA
19 B3auMojeicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTopnas pabdorta «H3yueHue
20 3aBUCHMOCTH PACTSHKEHUS
(medopmariuu) Npy>XKMHBI OT
IIPUJIOKEHHOU CUJIBI»
21 SABnenue tarorenus. Cumia TsHKECTH
CBsi3b M@Ky CHIION TSXKECTH U
22 Maccoit Tena. Bec Tena. Pemenue bubmorexa HOK
e ' ., https://m.edsoo.ru/ff0al778
3amay o teme 'Cuiia TsKeCcTu
Cuna TsKecTH Ha Ipyrux IUIaHeTax. bubmmoreka [JOK
23
du3nyecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
Bubnuoreka [IOK
24 nu .
3Mepeitie i, JHamoMeTp https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [IOK
25 B .H
ee Tera. HEBecoMocts https://m.edsoo.ru/ff0a1778
CrnosxeHue ABYX CUJI, HAPABICHHBIX
26 10 OJTHOM TPSMO¥t bubmorera [JOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIMAst CUII
97 Pemenue 3agau no reme
"PaBHOnelicTByrOMmAs CUIT"
28 TpeHune ckoIbKEHUs U TPEHUE MOKOSI. bu6mmoreka [IOK
Tpenue B npupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3ydenue bubnmnoreka [[OK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTU CUJIbI TPEHUS
CKOJIbXKEHUS OT CUJIBI JABJIICHUS U
XapaKkTepa CONPUKACAIOLINXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3aa4 Ha OIIpCACICHUC

30 PaBHOJEHCTBYIOILEH CUJIIBI
Pemenue 3anau no remam: «Bec

31 tena», «['padpuyeckoe m3obpakeHue bu6mmoreka [JOK
cu», «Cunbl», «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
(637 0) 04
KonTtponpsHas paboTa no Temam:

«Mexannueckoe ABIbKeHue», «Macca,

32 IJIOTHOCTBY», «Bec Tena»,
«['paduueckoe n300paxeHue CUI»,
«Cunb»

33 JaBnenue. CriocoObl yMEHBIIICHUS U bubmuoreka [{OK
YBEIIMYEHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrieHue raza. 3aBUCUMOCTD

34 JIaBIIEHUS ra3a OT 00BEMa, bubmorexa [JOK

https://m.edsoo.ru/ff0a2376
TEeMITePaTyphl
Ilepenaua maBiaeHUs TBEPALIMU
35 Tenpal\iln, )KIfI[I[KOCTHMI/I u f;ISaMH. 3akou bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHME B )KUJIKOCTH U Tase, bubmuoreka [JOK
BBI3BAHHOE JEUCTBHUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «JlaBieHue B bubmuoreka [JOK
JKUIKOCTH U Ta3e. 3axoH Ilackaxa» https://m.edsoo.ru/ff0a2826

38 CooOmrarommuecst coCyabl bubnmnoreka [[OK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

Bubnuoreka [IOK

39 Tunpasiaeciiit pece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBoit
JKUJKOCTHBIM HACOC
Atmocdepa 3emmn. [Ipuunabl
oBa 03 ot 000JI0UK
" ;ymeCT}; BaHUs BO3yIIH I/I(b JIOYKH BuGmmorexa [{OK
CMITH. SABHCHMOCTD aTMOCHEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YPOBHEM
Mopst
Bbubnuoreka [IOK
42 Bec Boznyxa. ATmMmocdepHoe qaBieHne https://m. edsoo.ru/ff0azbsa
43 W3mepenune aTMocqepHOTro AaBICHHS. bu6mmoreka [IOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EpHOTO
44 ¢ F; bubmuoreka [JOK
JIaBJICHUA OT BBICOTRI Hall ypOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepoua. AtmocgepHoe bu6mmoreka [IOK
45
JaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaq mo reme "
AtmocdepHoe naBieHue”
EHCTBHE XKUJIKOCTU U Ta3a Ha
47 Aleticts s bubmuoreka [JOK
MOTPYMCHHOE B HUXTEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «Onpenenexnue
48 patop pu vp A . Bbubnuoreka [IOK
BRITATKHBAIOTICH CHIIRL, ACHCTBYIOMICH https://m.edsoo.ru/ff0a33fc
HAa TEJO, MOTPYKEHHOE B KUIAKOCTH»
49 Jlaboparoprast paboTa mo Teme bubnmoreka [[OK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«HMccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJE OT 00BEMA MOTPY:KEHHO
B KMJIKOCTb YaCTH TeJIa»

https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

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

o1

JlaGopaTopnas pabora
"KoHcTpynpoBanue apeoMeTpa Uiu
KOHCTPYUPOBAHHE JIOJKU U
omnpeJiereHue e€ rpy30noabEMHOCTH"

52

Pemenue 3agau no remaM. «IInaBanme
cynoB. Bo3ayxonnaBanue»,
«/laBineHue TBEPABIX TEN, KUAKOCTEN
U Ta30B»

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

53

KonTtponeHast paboTa o teme
«JlaBineHHEe TBEPABIX TEJ, KUAKOCTEN
u ra3zoB»/Bcepoccuiickast
MpoBEpOYHasi paboTa MpH MPOBEICHUU
C UCIOJIb30BAaHUEM KOMIIbIOTEpA

54

Mexanndeckas paborta

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

55

MormHocTs. EquHUITBI MOIITHOCTH

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

56

VYpok-uccienopanue "'Pacuér
MOIIIHOCTH, pa3BUBAEMOU IIPU
nobEMeE 1o JiecTHULE"

57

[Ipocteie MexaHu3Mbl. Poiyar.
PaBHOBECHE cuit Ha peruare

58

Pbruaru B TexHuKe, OBITY M IPUPOJIE.
JlaGopaTopnas pabora

0.5

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HccenenoBanue ycioBUM paBHOBECHS
pblyara»

59

Pemenue 3ama4 1mo teme «Y CIIOBUSI
paBHOBECHS pblUara»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmeHnT nonezHoro aencTus
Mexanusma. Jlaboparopnas padora
«N3mepenue KI1/I HaknoHHOM
TIOCKOCTH»

0.5

61

Pemenne 3amau o teme "Pabora,
MotHocTh, KITJT"

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

62

MexaHundeckast SHEpTHUsl.
Kunernyeckas 1 noteHuaibHas
JHEPTHUs

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

63

3aKOH COXpaHEHUS] MEXaHUYECKOU
SHEPTUu

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"OKcnepUMEHTaIbHOE ONPEEIEHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBHON SHEPTUU IIPU
CKaTbIBAaHUHM TeJIa N0 HAKIIOHHOU
IJIOCKOCTH'

65

KonTtponsHas paboTa o Teme
«PaboTa 1 MOIITHOCTE.
Oueprus»/Beepoccuiickas
IpoBEpOYHasi paboTa MpH MPOBEICHUU
Ha OyMa)XHOM HOCHUTeIe

66

PesepBHbIit ypok. PaboTa ¢ TekcTamu
o Teme '"MexaHudeckoe ABUKEHUE"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a4dee6



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

PesepBHbIit ypok. PaboTa ¢ TekcTamu

67 o Teme "'JlaBiieHne TBEPABIX TEN, 1 Bubmiorexa HOK
. " https://m.edsoo.ru/ffOa4ffe
YKUJIKOCTEN 1 Ta30B
PesepBHbIit ypok. PaboTa ¢ TekcTamu
68 o Teme "Pabota. MOIIHOCT. 1
Oneprus”
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Koutpoabubie | IlpakTuyeckue op
n/m Bcero u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edso0.ru/ff0a5256
MO ATBEPXKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYII 1
3 Mopenu TBEPIOTO, JKUJIKOTO U 1 Bbubnuoreka [IOK
ra3000pa3HOro COCTOSIHUN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHnE CBOWMCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUMN 1
BEILIECTBA HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KMHETUYECKO TeOpuun
Bubnuoreka [IOK
5} Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edso0.ru/ff0a5800
6 CmaunBaHuE U KaWUISIPHOCTb. 1 bubnmoreka [[OK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIupeHne U CoKATHE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIUIOBOTO JIBHYKEHUS 1
YacCTHIL
9 Buytpennsis sHeprus. CriocoObl 1 bu6mmoreka [IOK
VU3MEHEHHUs BHYTPEHHEN SHEPrun https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubnmoreka [[OK



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

https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "Tlpakrudeckoe
HCII0JIb30BAHNE TETUIOBBIX CBOMCTB

Bbubnuoreka [IOK

= BELIECTB U MAaTepPUAIOB B LEIAX https://m.edsoo.ru/ff0a65c0
SHEeprocoepekeHus "

12 KoanuecTBo Temnorel. Y aciabHAs Bubnuoreka [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OallaHca. bubnmoreka [[OK
TernooOMeH 1 TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas padora "HccrnenoBanue

14 SIBIIGHU S TEIUI00OMEHa TIpU bubnmoreka [[OK
CMEIIMBAHUU XOJOAHOU U ropsyuei https://m.edsoo.ru/ff0a6a98
BOJBI'"
Pacuer konmuvecTBa TEMIOTHI,

15 HE00XOUMOTO I HarpeBaHus Tela 1
BBIJICNISIEMOTO MM TP OXJIKICHUN

16 JlaGopatopnas pabora "Onpenencaue bu6mmoreka [IOK
yIeTbHOU TEMJI0EMKOCTH BellecTra' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUMBA. Y IeJbHAs TEIJI0Ta bubnmoreka [[OK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTATMYECKHX Tell. Y IeibHast bubmmorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEIUI0TA TIJIABJICHUS

19 JlaGopatopnas pabora "Onpenencaue bu6mmoreka [IOK
yeJbHOW TEIJIOTHI TUTaBICHUS Jibaa'” https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHJCHCALHUS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunune. Y aenpHas TemiaoTa Bbubnuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBHCHMOCTb TEMIIEPATyphl KUTICHHS
0T aTMOC(EPHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Ormnpenenenue
OTHOCHUTENbHOM BIAXXHOCTH BO3yXa"

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

23

Pemenue 3aa4 Ha OIIpCACICHUC
BJIA’JKHOCTHU BO3yXa

24

[TpuHIMTIBI PabOTHI TETIIIOBBIX
nsurateneif. [Taposas TypOuHa.
JIBUraTens BHYTPEHHETO CrOpaHus

25

KII TermoBoro nBurarens. TerioBbie
JIBUTATEIIM U 3a1UTa OKPYKAOLIEH
cpeasl

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

26

3aKOH COXpaHEHMs U NIPEBpaIlECHUs
SHEPrUM B TEILIOBBIX MpoOLECCaX

27

[ToaroToBKa K KOHTPOJIBHOI paboTe
o teme "TenoBrie SIBIICHHUS.
W3meHeHne arperaTHbIX COCTOSTHUN
BelecTna”

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

28

KonTtponsHast paboTa o teme
"TennoBble siBneHus. M3MeHeHne
arperaTHbIX COCTOSIHUH BellecTsa”

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

29

OnexTpusanus Ten. JBa pona
ANIEKTPUYECKUX 3apsI0B

30

VYpok-uccienoBanue ' OaeKTpU3aLus
TeJl UHAYKUUEW U TPU
CONPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumoielictBre 3apsKEHHBIX TEIL.

Bbubnuoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE TOJIE.

39 HanpsikeHHOCTD 3J1EKTPUUECKOTO bu6mmoreka [JOK
noss. [IpyuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
NEKTPUYECKUX I10JIEH
Hocutenu snexkTpruueckux 3aps10B.

33 OnemenTapHbii 3apan. CTpoeHue
aToma

34 [IpoBOAHUKHU U AUDIIEKTPUKHU. 3aKOH Bbubnuoreka [IOK
COXpaHEHUS DIEKTPUUECKOIO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3aga4 Ha npuMeHeHUE Bubnuoreka [IOK
CBOMCTB DJIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DNEKTpUUECKUH TOK, YCIOBUS €r0

36 cymecTBoBaHMs. VicTouHUKH bubmorexa HOK

https://m.edsoo.ru/ff0a95a4

ANIEKTPUYECKOTO TOKA

37 JIeUCTBUA DIIEKTPUYECKOTO TOKA bubmmorexa [JOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue " Jleiicteue

38 AJIEKTPUYECKOTO MOJISl Ha IPOBOJHHUKH 1
U JUDJIEKTPUKHA

39 DNEeKTpUYeCKuil TOK B MeTaJljIax, bubnmoreka [[OK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKas Ienb U €€ COCTaBHbIE
JacTu
Cuuna Toka. JlaboparopHas pabota
" bubmuoreka [JOK

41 N3mepenue u peryaupoBaHue CUIIB 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJNEeKTpUUECKOe HaIPsSKEHHE.
Bonbt™metp. JlabopatopHast pabora

Bubnuoreka [IOK

42 "H3MepeHne 1 peryIupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HaIpPSDKEHUS

43 CornpoTuBieHue NPOBOAHUKA. bubnmoreka [[OK
VY nenbHO€e CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopnas pabora "3aBUCHMOCTD

44 3IEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [[OK
MPOBOJHUKA OT €T0 IJIMHBI, IUIOLIAAN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHMsI U MaTepuana’
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma ais yyacTka buomorexa LIOK

https://m.edsoo.ru/ff0aad4a

LU
JlaGopatopnas pabora "HccrnenoBanue
3aBHCUMOCTH CHUJIBI TOKA, H]IYIIIETO

46 gepe3 pe3rucTop, OT COMPOTUBICHUS 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

PE3UCTOPA U HAIIPSDKEHUS Ha
pesucrope”

47 [TocnenoBarenbHOE U MTApaLICIbHOE
COEJIMHEHUS IPOBOHUKOB
JlaGopaTopnas padota "IIpoBepka

48 IIpaBWJIa CJIOKEHUS HANPSKEHUH TpU 1 bu6mmoreka [IOK
[I0CJIEI0BATEIILHOM COCAUHEHHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopon”
JlaGopaTopnas padota "IIpoBepka

49 IIpaBWJIa JUIsl CUJIbI TOKA IPU 1 bu6mmoreka [IOK

napajijicJibHOM COCAUHCHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemrenue 3aga4 Ha npuMeHeHUE

Bubnuoreka [IOK

50 3akoHa OMa i1 pa3IndHOTO
P https://m.edsoo.ru/ffO0aaf8a
COEIMHEHUS TIPOBOIHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmoreka [[OK
Toka. 3akoH JIxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopatopnas pabora "Onpenencaue
52 a00TBI ¥ MOIIIHOCTH DJIEKTPHYECKOTO Bubmiorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE 1IN U MOTPEeOUTENN
53 DJIEKTPUUECKON SHEPTUU B OBIT Bubmuoreia IIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroToBka K KOHTPOJIBHOI paboTe
10 TeMe ""DIEKTPUUIECKHUE 3apsilibl.
Bbubnuoreka [IOK
o4 3apsKEeHHbIE TeNa U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoaeiicTBud. [1oCcTOAHHBIH
ANEKTPUYECKHUI TOK"
KonTtponeHast paboTa o Teme
"OnexkTpuyueckue 3apssl.
3apsKEHHbIE TeNa U UX
. . bubmuoreka [JOK
55 B3auMoeiicteus. IlocTosTHHBIHI
. " . https://m.edsoo.ru/ff0abea8
anexTpudeckuii Tok"/Beepoccuiickast
MpoBepoYHasi paboTa Mpu MPOBEACHUN
C WCIIOIH30BaHUEM KOMITBIOTEPA
56 ITocTosAHHBIE MAaTHUTEI, X
B3anMOJIcHiCTBHE
57 VYpok-uccnenosanue "'N3yuenue bubnmoreka [[OK
MoJIell MOCTOSHHBLIX MAarHUTOB'" https://m.edsoo.ru/ff0ac3d0
Bbubmnunorexa [IIOK
58 MarnauTtHoe noje. MarHuTHoe IoJjie 1

https://m.edsoo.ru/ff0acOba



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

3CMJII/I 1 €0 3HAUYCHUC IJId )KU3HHU Ha
3emie

59

OmnsiT Opcrena. MarautHoe 1nosie
NIEKTPUYECKOr0 Toka MaruutHoe
I10JI€ KaTyILIKH C TOKOM

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0acld2

60

IIpuMeHeHNEe 371EKTPOMarHuToB B
texHuke. JJaboparopHas padora
"N3yueHne nelcTBUS MArHUTHOTO
I10JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

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

61

DneKTpoABUTaTeb IOCTOSTHHOIO
Toka. Mcrnonb3oBanue
ANIEKTPOJBUTATENEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopnas pabora
"KoHcTpynpoBanue u uzyueHue
paboThI PIEKTPOABUTATENS"

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

62

OmnbiTel @apages. 3aKoH
AJIEKTPOMArHUTHON MHYKIUU.
[IpaBuno Jlenua

63

Onekrporeneparop. CrocoObl
IIOJIY4ECHHUSI DIIEKTPUYECKON YIHEPTUU.
DIEKTPOCTAHIINN Ha BO30OOHOBIISIEMBIX
HCTOYHUKAX SHCPTrUU

64

[ToaroToBKa K KOHTPOJIBHOI paboTe
10 TeME "'DNEKTPUUECKUE U
MAarHUTHBIE SIBJICHUS"

65

KonTtponeHast paboTa o Teme
"DnekTpruuecKrue U MarHUTHbIE
sBienus /Beepoccuiickas

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



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

IpOBEpOYHasi paboTa MpH MPOBEIACHUU
Ha OyMa)XHOM HOCHUTeNe

66 PesepBHblit ypok. PaboTa ¢ Tekctamu

o teme "TemmoBeie IBIIEHUA"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0accse

PesepBHbIit ypok. PaboTa ¢ TekcTamu
67 o teme "TlocTosTHHBIH
ANEKTPUYECKUM TOK"

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

68 PesepBHblit ypok. PaboTa ¢ Tekctamu

o Teme "MarauTtHele IBJIEHUAT"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka KonTtpoabnsie | IlpakTnueckue A op
n/m Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl

1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHast TOUKa

9 Cucrema orcueta. OTHOCHTECILHOCTh 1 Bbu6muoreka [JOK
MEXaAHUYECKOTO IBHKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpAMONIMHENHOE bubmmorexa [IOK

3 1
JIBIDKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIMHENHHOE

4 neuxeHue. CpeHss U MTHOBEHHas 1
CKOpPOCTh
[IpsiMonHEITHOE paBHOYCKOPEHHOE bubnmoreka [JOK

S) 1
JNBH)KEHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocCTb MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBUKCHUS. 1
I'padux ckopocTu
JlaGopatopnas padora "Onpenencaue

7 YCKOPEHHUS TeJa Mpu 1 1 bubnmoreka [JOK
PaBHOYCKOPEHHOM JIBJKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TJIOCKOCTH"

8 CBoOoanoe nmajgenue ten. OnbITh 1
lanunes

9 PaBHOMEpHOE ABMKEHME TIO 1 bubmmorexa [IOK
okpyxHocTu. [lepuon u yacrora https://m.edsoo.ru/ff0ael76



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

oOpamenus. JIuneitHas u yriaosast

CKOpPOCTH
10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE
1 Ilepssiii 3akoH HproToHa. BexTop bu6mmorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3Ua1<0H Herorona. bubmmorexa [IOK
PaBHopelicTByrOIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubnmorexa [IOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3aga4 Ha npuMeHEHUE Bbu6muoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmorexa [IOK
15 Cuna ynpyroctit. 3akon yka https://m.edsof)l. ru/ffOaeca?
16 Pemenue 3amau no teme «Cria
YIPYTOCTH»
17 JlaGopatopnas pabora «OnpeneneHue bubmmorexa [IOK
YKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmorexa [IOK
18 Cuna Tpetis https://m.edso})l. ru/ff0af738
19 Pemenne 3amad mo teme «Cuna Bbu6muoreka [JOK
TpEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopnas pabora "OnpenencHue bubmmorexa [IOK
Kod(dUIIMeHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3aKoHbI
21 Herorona. Cuna ynpyroctu. Cuna BH6J_IHOTeKa LHOK
. https://m.edsoo.ru/ff0afb8e
TpEeHUs
99 Cuna TSXKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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naacHus

VYpoxk-koHpepenuus "JIBwkeHue Ten

23 BOKPYI TPaBUTAL[MOHHOTO LIEHTpa
(Conneunast cucrema). ['amakTuku"
Pemenue 3agau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmorexa [JOK
" p https://m.edsoo.ru/ff0af5f8
TATOTCHUS
25 IlepBas kocMHuUecKasi CKOPOCTb. bubmmorexa [IOK
Hesecomocts u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaJIbHOW TOUKH.
AOGcooTHO TBEPIOE TETIO.
26 PaBHOBecue 'ép Oro Tena ¢ bubmmorexa [JOK
BHOBECHE TB rO Te
. - A https://m.edsoo.ru/ff0afe36
3aKpEeTIEHHOW OChIO BPAIICHUS.
MowmeHT cunsl. LleHTp TsKECTH
PaBHOBecHe MaTepuaJIbHOW TOUKH.
AOGcoIoTHO TBEPIOE TETIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKPEIUIEHHOM OCBIO BpAllCHUS.
MowmeHT cunsl. LleHTp TsKECTH
08 Pemenne 3agad mo reme "MoMEHT Bbu6mmoreka [JOK
cwibl. LlenTp TsbxecT” https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOILHOU paboTe MO
29 Teme "'MexaHu4ecKoe ABUKEHUE bubmorexa [JOK
. . ' https://m.edsoo.ru/ffob0408
B3anmonerictBue ten
KonTtponsHas paboTa o teme
30 "MexaHn4YecKoe ABMKCHUE bubmorexa LOK
. N ' https://m.edso0.ru/ff0b06ec
B3anmonerictBue Ten
31 Nmnynsc Tena. Umnynse cuiiel. 3aKoH bubmmorexa [IOK



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

COXpAaHEHUS UMITYJIbCA. YIIPYrOe U
HEYIIPYroe B3auMOJEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agay mo reme "3aKkoH

Bbu6muoreka [JOK

32 COXpaHEHUsl UMITyJIbca' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeaktuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"
bubmumorexa [IOK
34 Mexanndeckasi paboTa U MOIIHOCTh httos://m.e dSO(IJl.ru pr———
35 PabGoTta cubI TSHKECTH, CUIIBI Bbu6muoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopatopnas pabora «OnpeneneHue
36 paboThI CHITBI TPEHHUS TIPH
PaBHOMEPHOM JBM)KEHUH TeJIa MO
TOPU30HTAILHON NIOBEPXHOCTU»
37 CBs3b 3HEPTUH U pabOTHI.
IloTeHnManbHas SHEprus
38 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU SHEPrUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI SHEPTUHU B
MEXaHHKe
40 JlaGopaTopnas pabora «M3yueHue bubmmorexa [IOK
3aKOHA COXPaHEHHUS DHEPIUU» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMIKEHUE U €TO Bbu6muoreka [JOK
XapaKTepUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoaebaHusl. bubnmoreka [JOK
Breinyxaennsie koiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuii ¥ NpyKUHHBINA

MasATHHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienopanue «3aBUCUMOCTb
MepHo/Ia KoJIeOaHU OT KECTKOCTH
IIPY>XUHEI 1 MAcCHL Ipy3a»

bu6muoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamieHue sHEprun Npu
MEXAaHUYECKUX KOJIEOaHUAX

46

JlaGopatopnas pabora «OnpeneneHue
94acTOThI U IepuoJia KoJeOaHuit
NPYKUHHOTO MasiTHUKA»

Bbubmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopnas padora «I[IpoBepka
HE3aBUCHUMOCTH MepHo/ia KoebaHuit
rpy3a, HOJIBEHIEHHOTO K HUTH, OT
Macchl Tpy3a»

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHbI. CBOWCTBA
MEXaHM4YECKUX BOJIH. [IpogonbHbIe 1
MOTIEPEYHBIE BOJIHBI

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpeperuus "MexaHHUECKUE
BOJIHBI B TBEPJIOM TEIIE.
CelicMu4ecKkue BOJIHBI"

50

3Byk. PacnpocTpanenue u oTpaxeHue
3ByKa

o1

Ypoxk-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pEe30HaHC

53

Ypok-koHpepeHnus "YnpTpazByk u
UHOPA3BYK B IPUPOJIEC U TEXHHUKE"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOILHOU paboTe MO

Bbu6mmoreka [JOK



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

TeMe ''3aKOHBI COXPAHEHUH.
MexaHndeckue KoJieOaHus U BOJIHBL"

https://m.edsoo.ru/ff0b25f0

KonTtponsHast paboTa o teme

55 "3akoHbl coxpaHeHMs. MexaHuyeckue
Kosie0aHUs U BOJHBI'"
56 DNEeKTPOMAarHuTHOE MOJIE. bubnmoreka [JOK
DNEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "llkana
58 AJIEKTPOMAarHUTHBIX BOJIH. bubmmorexa [IOK
Hcnonp30BaHue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH ISl COTOBOM CBSI3H'"
VYpok-uccnenosanue "Mzyuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
N https://m.edsoo.ru/ff0b2c6c
MOMOIIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1a4 Ha onpezienieHre
60 4acTOTHI U JUIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas IPUPO/Ia CBETA.
61 CkopocTb cBeTa. BomHOBBIE CBOICTBA bubmotexa [JOK
' https://m.edsoo.ru/ffob31d0
CBeTa
Hcrounuku ceera. [Ipsamonunelinoe
62 acrpocTpaHEeHHUe CBeTa. 3aTMEHUS bubmmorexa [JOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHUs CBETA. 3epKaa.
63 Pemienue 3a1a4 Ha MpUMEHEHUE bubmoreia HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHUS CBETa
64 [Ipenomiienue cBera. 3aKkoH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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MMpCIOMJIICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

Bbu6mmoreka [JOK

65 Hcnonbp30BaHKE MOJIHOTO BHYTPEHHETO httos://m. edsoo.ru/ffob3c5e
OTpaKE€HUs B ONTUYECKUX CBETOBOJIAX
JlaGopatopnas padota "HccrnenoBanue
66 3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yIJIa aJIcHUs Ha
rpaHuLe "BO31yX-CTEKJIO""
VYpoxk-konpepenuus "HcnoapzoBanne
67 MIOJIHOT'O BHYTPEHHETO OTPaKCHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBSA3b
68 Jlun3zel. OnTuyeckas Cuiia JTHH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [{JOK
69 [Toctpoenue n300pa>keHUI B TMH3aX httos://m. edsoo.ru/ffob4d4a
JlaGopatopnas pabora "Onpenencaue
70 (bOKyEHOFE paCSTOSIHI/ISI " Orl)'[TI/I‘-IeCKOI\/'I bubmmorexa [JOK
. . https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTMH3BI
71 Ypok-koHpepeHmus "OnTuaeckue bubnmoreka [JOK
JIMH30BbIe TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepenuus "ledekTo
3peHus. Kak coxpanuts 3peHue”
Paznoxenne 6enoro cBeTa B CHEKTP.
74 OnpiTel HetoToHA. CrioxkeHne bubmuoreka [JOK

CIIEKTpaJbHBIX L[BETOB. [[ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c
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JlaGopatopnas padora "OnbITh IO
Pas3oKeHuIo OEIoro CBeTa B CHEKTP U

Bbubmmoreka [JOK

75
BOCTIPIHITIIO HBETA TIPCAMETORB HIPH HX https://m.edsoo.ru/ff0c0e2a
HAOJIOICHUH Yepe3 I[BETOBBIE
bunbTpe”
VYpok-npaktukym "BosiHOBbIE
76 CBOMCTBA CBETA. IUCIIEPCHH,
uHTEephepeHys 1 audpaxus’”
77 OmnsiTel Pezepdopaa u mranerapHast bubmmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moznens aroma bopa
HcmyckaHue u MOTJIONEHUE CBETa
79 aromoM. KBantel. JInHeluaTeie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukym "Habmronenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUS https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa LOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnmoreka [JOK
MOJEHIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE TPEBPALLICHMUSI. bubmmorexa [IOK
H3oTo1bI https://m.edsoo.ru/ffOclal4
Pemenne 3ama4 mmo teme: Bbu6mmoreka [JOK
84 . .
PannoaktuBHbIE ITpEBpAlLICHUS https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmnanga
Vpoxk-xkoHdepenius 'PagrnoakTHBHBIE
P Gep bubmuoreka [JOK
86 W3ITyYeHUs B IIPUPOJIC, MEAHIINHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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SAnepHblie peakuu. 3aKOHBI

87 COXpPaHEHUS 3apsI0BOTO U MAaCCOBOTO bubmmorexa LIOK
P PAA https://m.edsoo.ru/ff0c1c58
qrcen
OHeprus cBsI3U aTOMHBIX siziep. CBA3b bubmumorexa [IOK
88
MacChl U SHEPIUHU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau o reme "Anepueie
peakuuu'’
Peakiuu cuHTe3a u neneHus saep. Bbu6muoreka [JOK
90 n
Ucrounuku sueprun CosiHLIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-konpepenmus " SAnepHas
91 sHepreTuka. Jlencreus
PaMOAKTUBHBIX U3ITy4YCHUH Ha KUBBIE
OpraHu3MbI"
[ToaroToBKa K KOHTPOILHOU paboTe MO
92 TeMe "'DIIEKTPOMAarHuTHOE I0JIE. bubmmorexa [IOK
DNEKTPOMarHUTHBIE BOJIHBL. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBIeHUS"
KonTtponsHast paboTa o teme
93 "DNeKTpOMarHuTHOE IOJIE.
DNEKTPOMAarHUTHHIE BOJIHBL
KBanrtoBbie siBIeHUS "
[ToBTOpEHue, 06006IICHNE.
94 Jlaboparopabie paboTHI IO Kypc bubmmorexa [JOK
. p pv P . pey https://m.edsoo.ru/ff0c245a
B3anmonerictBue Ten
[ToBTOpenue, o6o0meHue. Pemenne
95 ACUETHBIX M KaYECTBEHHBIX 3a/1a4 110 bubmmorexa [JOK
P . N https://m.edsoo.ru/ff0c2572
teme "'TennoBble TPOLECCHI
96 [ToBTOpenue, 06006meHue. Pemenne bubnmoreka [JOK



https://m.edsoo.ru/ff0c1c58
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https://m.edsoo.ru/ff0c245a
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pacUYeTHBIX M KaYE€CTBEHHBIX 3aJ1a4 110
teme "KIIJ] TennoBeIX aBurareiei'

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0eHue. Pemenne

97 ACYETHBIX M KAYECTBEHHBIX 3aJa4 I10 1 bubmoreia LHOK
P . {:,I https://m.edsoo.ru/ff0c2b30
teMe "'KIIJ[ anekTpoycTaHOBOK
[ToBTOpEHue, 06006IICHNE.
98 Jlaboparopabie paboTHI IO Kypc 1 1 bubmoreia HOK
. patop P . pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
[ToBTOpenue, o6o0menue. Padora c
99 TEKCTaMH IO TeMe '"3aKOHBI 1 bubmoreia HOK
. https://m.edsoo.ru/ff0c2d6a
COXpAHCHHS B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora c
100 TeK]::TTaf/H:I Eo TeMe 'I'J;(:JII/IeGaHH;I ; 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0menue. Pabora c
101 TekcTamu 1o Teme 'CBETOBBIC 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3044
SIBJICHHSI
[ToBTOpenue, o6o0menue. Padora c
102 TekcTamu 1o Teme 'KBaHToBas u 1
sanepHas Gpusnka”
OBUIEE KOJIMYECTBO YACOB I1O0 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

METOIANYECKHUE MATEPHUAJIbBI JIJI1d YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






