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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHKE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaromuXcsi M OpPraHu3alyi0 H3ydeHHUs
¢bu3MKN Ha NEATeTBbHOCTHOM OcHOBe. B mporpamMMe mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3ysibTaTaM OOy4eHHUs], a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢Qusuke pa3zpaboTaHa € MENbIO OKa3aHUS METOIUYECKOU
MOMOIIHM YYUTEIIO B CO3/IaHUU paboueil MpOrpaMMBbI IO Y4EOHOMY MPEAMETY.

®dusuka SABISIETCA CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUUIECKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MUDA,
IpEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe Y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIECIOBAHUS;

e UHTEPIPETHPOBATH  JaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNIbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum mpenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoii @expepauuu, peamu3yrolUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHOM pELICHUEM



Komnernn Munucrepera npocsemienus: Poccuiickoit @enepaunu (MpoToKoJI OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HAy4YHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HMKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU ¥ TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHON ACATCIBPHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IieJiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS NPOCTEUIIUX PACUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIMEN (PU3NUECKOTO COAEp KAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBLHON JIeATeILHOCTH, CBI3aHHBIMU
c U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpamMmMe no (Qpu3MKe MnepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeJaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXCcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aJIaHHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepeHuii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAay4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NIPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C MOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPhl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. [IpoBeneHue mcciaenoBaHMs MO NMPOBEPKE TMIOTE3BI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paszneu 2. IlepBoHayaibHbIe CBEICHUS O CTPOCHUM BeLIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddysun.
3. HabGmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOJAOM DpsAOB (C  HCIOJBb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOCHUIO TEIUVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHEpUMHU. 3aKOH HMHEPLUUH. B3auMmopaeicTBHe Tel Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BelecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeNa.
2. U3mepenune CKOpOoCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka IIo
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBIICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTypbl. llepemaua paBieHus
TBEPBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['MapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUUHMHBI CylIECTBOBaHUS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperue arMocdhepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEepHOTO 1aBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITaIKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEM TEa U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH CHUJIbI, JCHUCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHUJIbL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUMU.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOTO, KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHUM MOJEKYIAPHO--KUHETUHYECKOW TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIJIONEPEAaAuH:
TEILIONIPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOpPaHusl.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



v ok W

© ® N o

Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMauMBaHUs U KallWUISIPHBIX SIBJICHUN.
Habnronenue TemioBoro paciupesus Teml.

W3meHeHue naBieHUs Ta3a IpU M3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OMnBITH MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OayUIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH »OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHAPOM.

Onpenenenue yaeabHOW TEMITOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYEeCKuX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUECKUX 3aps/ioB. DJIEMEHTAPHBINA AJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOgHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckad nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTHBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MAapajuleNIbBHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWThl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM ¥ €r0 3HAYEHUE JUISA )KU3HU Ha 3eMIle.
Onmeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTelb IOCTOSIHHOIO TOKa. VCIonp30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKast MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HapsKEHUs BOJIBTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUMN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEI WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOrO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHune U peryJIupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHuTOB TPH  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUE pabOThI DJIEKTPOIBUTATENS.

20. U3mepenue KII/L 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nerkeHue. HepaBHoMepHOe npsiMonMHENHOE ABMKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
Tpenus. CBs3b dHEpruu U padoThl. [loTeHMabHAS YHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHEPrUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTed M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanrie Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HabGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOnronenre MexaHU4eCcKuX sIBICHUN, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PABHOMEPHOM UM  YCKOPEHHOM JIBHXKEHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAacChl T€jla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua umirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TElL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBU>KECHUU TeJa MO ACHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaIbHEUINEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKH.

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpEHMsI Teja TMPU PABHOYCKOPEHHOM JIBUKEHUM TIO
HaKJIOHHOM ITUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWXKEHHH 0€3
HayaJbHOM CKOPOCTH IMYTH OTHOCATCS KakK pPsiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUIl: Iepro,
4acToTa, aMIUINTyAa. MarteMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOICTBA MEXaHMYECKMX BOJIH. IIpomosbHble WM
IIONIEpEYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HabGmronenue koneOaHWil Ted MO NEWCTBHEM CHIIbI TSHDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U Pe30HaHCA.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve dYacTOThl W Mepuoja KoJieOaHW MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U EPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIEOAHHM rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl rpys3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJECHUs.

I L

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexTpomMarauTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHoe
pactipoctpanenue cBera. 3atmenus: Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xom tydei B coOuparoriei JInHse.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Moxens ria3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

S A A o

3. HCCJ’IGI{OBaHI/Ie 3dBHUCUMOCTHU YIJIa IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHUA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paXkeHUM C MOMOILBIO COOMPAIOIIEH JINH3HI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Mojnens atoma bopa.
HcnyckaHue 1 NMoroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenusi. CTpoeHrHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEP.

AnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOTO YHUCEIN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHoexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YaCTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--00001IAOIIMI MOAYJIb TPEAHAZHAYEH JIs1 CUCTEMATHU3a[uN
U 0000IIeHHS  TPEIMETHOTO  COACpKaHUS H  OMNbITa  JEATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Uil NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIUX ATOT y4EOHBIN MpeaMeT.

[Ipu M3y4eHUN TAHHOTO MOIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUN TPHUPOABI U TEXHHUKHU, OBIIAJICHUE YMEHUSMU OOBACHATH (PU3NUECKUE
ABJICHUS, NPUMEHsS II0JyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO paszesa peaau3yercs
3a CUéT TOro, 4To OOYyYarolUecs BBIIOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHMM pacro3HaBaTh M HAyYHO OOBICHATH
¢uznyeckue BJICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIIEN0BaHMs (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYUYEHHs TEOPETUUECKUX BBIBOOB;

OOBSICHSATH HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
SHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJE€HUU OOLIECTBEHHO 3HAYMMBIX
M OTUYECKHX IMpoOJieM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
[IO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIIOLIEN
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTU O€e30MacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOro0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBBIKA peQIEKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH M



COIMAIPHONW HAIPABICHHOCTH, TPEOYIONMIMX B TOM 4YHCIEC U (U3HUIECKUX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY H3yUCHHIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY»Kalolllel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUM TIPU BBITIOJIHCHUH WCCJICIOBAHUNA H
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APpYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTA YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NIECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME Je(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3MUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCJICICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICHCTBUS,  PEryJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(pUKALMU, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMBbIX (paKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JI€AYKTHBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTAaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOM (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLcKue 1eHCTBUA:

MCITI0JIB30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

MPUMEHSTh Pa3IUYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQoOpMaIlMl W WUIIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU rpaduKoi 1 MX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJIe OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ladyd U TOJJCpKaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3yIbTaThl BBIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIecTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JOCTWKEHHUIO: paclpeAeisiaTh poyd, OOCYKIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOET0 BKJaja B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBAThCA B  PA3JIMYHBIX MOAXOAAX [MPUHATUSA  PEIICHH
(MHIMBUAYaTbHOE, TPHUHSITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSITENILHO COCTaBJISATh AJITOPUTM peleHus! (PrU3NUecKoi 3aauu in
IJlaHa MCCIEOBaHUSl C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pEICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS])) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOT0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



IpU3HABaTh CBOE MPABO Ha OLIMOKY MPHU pelIeHuU GU3HUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 Kjacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOIO/IEHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya AaBICHUS TBEPABIMU TeJIaMH, >KHIKOCTAMH H
razamM, arMoc(epHOe€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBIICHHUE;
pacrno3HaBaThb HPOSIBICHUE HM3YyUYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHl ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupose, ACUCTBHE CUJIbI TPEHHS B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUs Ha JKUBOM OpraHH3M, IUIaBaHUE PbIO, pbluaru B
TEeJIe YeJI0BEKa, MPU 3TOM NEPEBOUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIASl CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs 3HEPTus), MpH OMHMCAHWUU IPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YeMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIIO paBHOBecHUs pbryara (0moka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
DHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €I0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TEM, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHONB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUUUHBI;

pacno3HaBaThb MpPOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
bu3nUecKux CBOMCTB TeJ: dbopmMynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpPYrol € HCIOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHM JBHKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYrOCTH OT YAJUHEHUS NMPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM y4eOHOTO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY U
BEITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (UKCHPOBATH
pEe3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCIIeIOBAHNUS,

MPOBOJIUTH KOCBEHHBIE HU3MEPCHUS (DH3NYECKUX BEIMYMH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIAas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEays MNPEIJIO)KEHHOW HWHCTPYKIUU: TPHU
BBITIOJITHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o00opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, MOABMKHBIN W HETIOABKHBIN OJI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTepu30BaTh TMPUHIMMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAGOPMAIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (DU3UYECKUX 3HAHWA B TTOBCEIHEBHOMN
XKU3HU 1711 obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLlel cCpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opMauumu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHCHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpasi SIBJISETCS TMPOTHBOPEUYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUN HAYIHO--TTOMYJISIPHYIO
auTepatypy  (QHU3MYEecKoro  coiepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MIHTepHET, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUY U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O Pe3ybTaTax MPOEKTOB
WIM Yy4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM T[PAaMOTHO MCIOJIb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUECH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesiaTh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasE MHECHUE OKPYKAOLIHX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAINIMUECKUE U
amop(HbBIe TeNa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauiM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHS)
M0 OINHUCAHUI0 MX XapPaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SIBJIGHUS B TPUPOJIE,
KpUCTAUIbI B mpupojae, uzinydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJeJIbHAas TeIJIOEMKOCTh BEIIeCTBa, YyJAeidbHas TeIoTa



IUTABIICHUS, yJeNbHAs TeIioTa mnapooOpa3oBaHusi, YJENbHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTUBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa U MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMH TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICIT WCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISIPHO--KHHETUYECKOW TEOPUHU
CTPOEHHMSI BEILECTBA, NPUHLHUII CYNEpPHO3ULUHN MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJis yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOICTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
[IaroB C ONopod Ha 1—2 W3Yy4YEeHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUIA,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I peIIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOoOXOquMble il €€ pelleHUs, NPOBOAUTH pPACUEThl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
(bU3MYECKUX METOIOB, HCIOJb3ysl ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpPHBIC SIBICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHUs, ONUCHIBATH XO/J1 OMbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3/lyXa, CHUJbl TOKa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHON MOrPEUIHOCTH;
IPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHHMEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsyKEHUS Ha IMPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COSAMHEHHUH
IPOBOJHUKOB): TUIAHUPOBATh HCCIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHUMOCTH B BUAE TaOMUI U TrpaduKoB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PHU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, cOOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEIysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUEHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUNBI JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETUYHK JICKTPUUYECKON IHEPTHH, DIEKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JABHUraTeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKHX



Henei ¢ mocjaea0BaTeIbHbIM U MapajUIeIbHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrst 6€30IacHOCTH MPpU o0palleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPY’KAIOIIEH Cpene;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKAHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh MPH BHITIOJHEHUU YU€OHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
JUTepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHus, B TOM 4YHuCi€ MyOJMYHO MPEACTABIATh pPE3YIbTaThl
IPOEKTHOM WJIM HCCIE0BATENIbCKON JIEATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHbI TOHATUHHBIA anmapar Kypca (PU3HKH,
COIPOBOXAATH BBICTYIUICHHE MTPE3CHTAIINEIH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHHBATh COOCTBEHHBIH BKJIAaa B
JIESITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kijiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh TOHSITUS: CHUCTEMa OTcué€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyrasi, TjaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, HEHTP THKECTH, aOCOJIOTHO TBEPJOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
M30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KOjeOaTelnbHOE IBH)KEHHUE (3aTyXarouiue M
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUs) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpy’XaIeM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B MPUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OUOJIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH 3TOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeNWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBMDKEHHH, YCKOPEHHE, MEepeMEIleHUuEe, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CWa YINPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tea,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPrUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IMOJHAsg MEXaHW4YecKas »JSHeprus,
NEPUOJ U YacToTa KoieOaHul, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPETOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHILIMIT CYTEPHO3UILUU CUJI, MPHUHIMI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOrO U MacCOBOTO YHUCEI
NP SIIEPHBIX peakuusax, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATDH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBS3U, CTPOUTh OOBSICHEHHME U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPO Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud (OnuparolMecss Ha cucremy w3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMSI, TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3MdecKoin
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
(¢u3NYECKUX METO/IOB, MCIIONb3Yys OINMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (DU3MUECKUX SIBICHUH WK
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPrUH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHne OeJyoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
o0OpyllOBaHUs, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOld BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiell JUH3bI), OOOCHOBBIBATH BBHIOOp CHOcO0a HU3MEpPEHUS
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PABHOYCKOPEHHOM [IBIDKCHHH 0€3 HadaJlbHOW CKOPOCTH, MEPHOIA
KOJICOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
GbU3MYEeCKUX BEIWMYMH B BHUAC TAaOJWIl M TPAPUKOB, JE€TaTh BBIBOIBI IO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYeCKas pabdoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAaromiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEAIOKECHHON WHCTPYKIIUH, BBIYUCIIATH
3HAYCHWE BEIMUMHBI M aHAJM3UPOBATh TOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (HU3UYECKUX MOJIEIICH:
MaTepHaibHas TOYKa, a0CONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmnapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
NpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS U300pAKEHU B INIOCKOM 3epKajie M cOOMparoIei JINH3E;
NPUBOAUTh  TMpUMEpPhl  (HAXOaWTh  HWHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEJCHUS B OKPYKAOIICH Cpeie;



OCYIIECTBISATh MOUCK HH(pOpMaAK (PUINYECKOTO COACpKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTPEeNICHUs] JOCTOBEPHOCTH IMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BAaTh MPH BBIIIOJHEHUHU YUYE€OHBIX 3a/laHUil HaAy4YHO--TIONYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTE€pHAIIbI,
pecypchl cetd MHTEpHET, BiageTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHpOpPMAILlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UKA U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IIJNTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA = HAYIa O TpHpOAe https:/m.edsoo.ru/7£416194
bu6 K
1.2 du3znyecKre BeITUYUHbI 2 1 nosmorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
) v & https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayabHbIe CBeIeHUS] O CTPOEHHUH BellleCTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BelecTBa https://m.edsoo.ru/7f416194
29 JIBr>KeHMe U B3aMMOJICHCTBHE YaCTHI] ) | bu6mmoreka [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 TPETATHRIC COCTOAIA BetecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
bubmuoreka [JOK
3.1 Mexanundeckoe €HUe 3
RARHACCKOT ABIIREHHT https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTH 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.edsoo.ru/7f416194
bubmuorexa [JOK

33 Cuuna. Baget o 14 2 https:/m.edsoo.ru/7£416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenava naBnenus TBEpAbIMU 3 bubnuorexa [JOK
) TeJlaMM, )KUJKOCTSIMHU M ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe faieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
33 Mexanirieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witepp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 1 hitps-//m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
1.2 Tenossie mpouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
1 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
) Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 1 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
23 M 6 1 1.5
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4 1
UEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witepp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BzaumopetictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHEHHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexannuyeckne Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHuTHOE MOJIE U bubnnorexa [JOK
3.1 6 2
JJEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuorexa [JOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1ada6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1ada6
Uroro no pazgeny 15
Pa3zgea 5. KBanToBble siBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuorexa [JOK
32 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1
53 JIEPHBIE pEaKIIU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [IOK
) Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE 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




HOYPOUYHOE IIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — HaykKa 0 IPUPOJIE.
SBnenus npupobl

dusznyeckue SABICHUS

du3nyeckue BEJINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl"”

MeTo bl Hay4HOTO MO3HAHHUS.
Onucanue GpU3NUECKUX SBICHUH C
IIOMOILIBIO MOJEIIEN
VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa,
MYIIEHHOT0 TOPU30HTAJIBHO, TEM
Oosbliie, yeM OoJblIe BHICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KCHUE YaCTHUII BEIICCTBA

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 110 pa3aeTy bubmuorexa [JOK
«lIepBoHavanbHEIE CBECHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4eckoe JBHKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBOKCHUE
bu6mmoreka [IOK
13 CKopocTs. EAMHHLEI CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer myt ¥ BpeMEHU IBUKECHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusa. Macca — Mepa bubnnoreka [JOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amad nmo treme "[lnoTHOCTH bu6mmorexa [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydeHue

3aBUCHUMOCTH PACTAXKCHHUA



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

(nedopmanun) npyXxUHBI OT
HPUIOKEHHOM CHIIBD»

21 [[“IBnenue Tsrorenus. Cuia TSKeCTH
CBs3b MEXKY CUJION TSKECTH U
. bubnmoreka [JOK
22 Maccoii Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TSKEeCTH

3 Cuiia TsKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
DOu3nvecKre XapakKTePUCTUKH TTAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK

24 H3mepenue cui. JunamMmomer

p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
26 10 OJHOM TIPSMOK bubmorera [TOK
. P ) https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHIT

7 Pemenue 3agau nmo reme
"PaBHoneiicTByromas cr"

)3 Cuia TpeHus u €€ Bubl. TpeHue B bubnnorexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnas padota «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIb)KEHUS OT CHJIbI IaBJICHUS U bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITNXCS
ITOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHne
PaBHOJECUCTBYIOIIEN CUJIIBI

31 Pemrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3o0paxeHne

https://m.edsoo.ru/ff0alde0



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

cuy, «Cuibly, «PaBHOIEHCTBYIOIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JABIKeHUE», «Macca,

32 ILIOTHOCTBY, «Bec Tema,
«['paduueckoe m3o0pakeHne CUID»,
«Cuib»
Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
33
YBEJIIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 A Sriva bubmuorexa [JOK
JABJICHIL 1438 OT 00BEMa, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 peana A paJJ - bu6mmoreka [IOK
TCTTAMI, JRIIROCTAMI 1 Tasami. https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHHE B AKUJKOCTH U Ta3e, bubnuotexa [JOK
BBI3BAHHOC JECHCTBHUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBneHue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826
38 Coo6 Hecs o bubmuorexa [JOK
QODIATONHCER COCYA https://m.edsoo.ru/ff0a2970
39 I . bubmuoreka [JOK
HAPABIMHCCKIH Tpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
A1 ATmochepa 3eMiM U IPUYKHBL € bubnnorexka [JOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK



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

JaBJICHHUC

https://m.edsoo.ru/ff0a2bs5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepona. AtmocdepHoe bubnnorexa [HOK
JTABJICHUE HA PA3TUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBneHue"
JleficTBrE KUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnast pabota «Ornpezaenenne
43 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JEUCTBYIOLIEH Ha TEIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTB)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca bubnuotexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJlay
bu6mmorexa [IOK
30 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHHUE JIOJIKU U
onpeeraeHue e€ rpy30no bEMHOCTH"
52 Pemrenue 3agaud mo temam: «IImaBanue bub6mmoreka [IOK



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
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3ayxoruiaBanue,
«/laBieHue TBEPAbIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora no Teme

53 «/laBiieHHE TBEPABIX TEN, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexanureckas padora https://m.edsoo.ru/ff0a3{82

bu6mmoreka [IOK

> MorgoCTs. EHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOILHOCTH, Pa3BUBAEMOM Ipu 1
noabéMe 1o Jjiectauie"”

[Ipoctele MexaHu3MBl. Pryar.

37 PaBHOBecue cun Ha ppiyare
Prruaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopatopHnas pabora 0.5 bub6nuoreka [IOK
«HMccnenoBanue ycioBHi paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara
Pemenue 3anau o teme «Y cloBus bu6mmorexa [IOK

59
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumnment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknoHHOM
MIJIOCKOCTH

61 Pemenue 3agau mo Teme "Pabora, bu6mmoreka [JOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckasi JHEpTUsl. bubmmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunerndeckas v noTreHuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeMe
"JKCIEPUMEHTAILHOE ONPEICIICHUE
W3MEHEHUS KUHETUYEeCKOU U
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHON
TJI0OCKOCTH "

KontponbHas paboTa o teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHbliit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEH 1 Ta30B"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabota ¢ Tekctamu
o teMe "Padota. MOLIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ zﬁl?al;osaTeanme
padoThI padoThI pecypen

OCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-

| KMHETUYECKON TEOPUH U UX ONBITHBIC 1 bubnunoreka [JOK
noaTBepxkaeHus. Pasmep u macca https://m.edsoo.ru/ff0a5256
MOJIEKYII

) Juarnoctuueckasi BXOJ1Has 1 1
KOHTpOJIbHAs paboTa

3 Mopnenu TBEpIOTO, KUAKOTO U | bubnnorexa [HOK
ra3z000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOTO,

4 KUJKOTO U ra3000pa3HOro COCTOSTHUI |
BEIL[ECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KHHETUUECKON TEOPUH

5 Kpucrannuueckue u amopgHble Tena 1 Bubmmorexa LHOK

https://m.edsoo.ru/ff0a5800

6 CmaunBaHue U KalMWUISTPHOCTb. | bubnmoreka [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530

7 TeroBoe paclIupeHne U CHkaTue 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b TeMIEpaTypbl CO

8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1
YacTUIL

9 Buytpennss sueprus. CriocoOsl 1 bubmmoreka [JOK



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

WU3MECHEHUS BHYTPEHHEW SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [JOK

10 Buae! renonepenaun httos://m.ed IE0a6412
ps://m.edsoo.ru/ff0a

Ypoxk-koudepenuus "[Ipakruueckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MAaTEPHUAJIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubmuorexa [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHeHUE TEII0BOro HaaHca. bubnnorexa [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbl"
Pacuer konuuecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIs HarpeBaHMs TeJa
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
YAEIbHOM TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIINUBa. Y IeJbHas TEII0Ta bubnmuotexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBienne u oTBEpACBaHNE

18 KPHUCTATITMYECKIX I;eﬂ VYV nennHas bubmmorera [IOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaGopaTtopHast pabota "Onpeaenenne bubnmnoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapoobpazoBanue 1 KOHICHCAITHS. bubmmoreka [JOK



https://m.edsoo.ru/ff0a5c60
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

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kunenune. Y nennHas Temiora
napooOpa3oBaHUs M KOHICHCAIIHH.
3aBUCHMOCTh TeMIIEpaTypPhbl KUIICHUS
0T aTMOC(EepHOTO JTaBICHUS

Bnaxuocts Bo3ayxa. JlTabopaTopHas
pabota "Onpenenenue

OTHOCHUTEJILHOM BIAXKHOCTU BO3ayXa"

Pemenue 3amau Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3yXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

24

[TpuHIMTIBL PaOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBUraTens BHYTPEHHETO CTOPaHUs

25

26

27

KII/I TerutoBoro nBuraTessi.
TertoBble IBUTATENIN U 3aLIATA
OKPYKaroIIEil Cpebl

3aKOH COXpaHEHUs U IPEBPAILLCHUS
SHEPI'HH B TEIUIOBBIX MpOIEccax

[ToaroroBka Kk KOHTPOJIBHOM padoTE
o TeMe "TennoBele SIBICHUS.
M3meHneHune arperaTHbIX COCTOSIHUI
BemecTa"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c¢7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8312

28

KonTponbhas pabota no teme
"TerutoBrle ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMI BemiecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Tei. [[Ba pona
JNEKTPUUYECKUX 3apsI0B

30

VYpok-uccienoBanue "OnexkTpusanus



https://m.edsoo.ru/ff0a740c
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

TEJI UHAYKIUEN U NIPU
CONPUKOCHOBEHUM"

B3anmoznencTere 3apsyKeHHBIX TElL.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.

1 HanpsikeHHOCTB 3JIEKTPUYECKOTO bubnnoreka [HOK
nons. [IpuHumn cynepnosuumuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snekTpuueckux 3apsiioB.

33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma

34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnnorexa [HOK
COXPaHEHUS ANEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha npuMEHEeHME bubnuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €T0O

36 cyuecTBoBanus. Mictounuku Bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

JNEKTPUYECKOTO TOKA

37 JleficTBHS DIIEKTPUYECKOTO TOKA bubnmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 AIIEKTPUYECKOTO I0JIsI HA TPOBOAHUKH 1
U AUDJIEKTPUKH"

19 DJIEKTPUYECKUI TOK B METasIax, bubnmuotexa [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyueckas LUenb U €€ COCTaBHbIE
4acTH

41 Cuna Toka. JlaboparopHnas paboTa 0.5 bubmuoreka [IOK



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

"N3MepeHue U peryJupoBaHue CUIIbI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BoasT™merp. JTaboparoprast pabota

bu6mmoreka [IOK

42 "M3MepeHue U peryJinpoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

43 ConpoTuBieHNE TPOBOJHUKA. bubnnoreka [JOK
VY ienpHOE CONMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOrO CONPOTUBIICHUS 1 bubnuotexa [JOK
MIPOBOJHUKA OT €ro JUIMHBL, IIOLIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U MaTepuana”
3aBUCHUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubnuorexa LIOK

https://m.edsoo.ru/ff0aad44a

enu
JlaGopaTtopHast pabota
"HccnenoBaHue 3aBUCUMOCTH CHIIbI

46 TOKa, UAYLIETO Yepe3 PEUCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COIPOTHBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka

43 IIpaBHJIa CJIOKEHUSI HAIIPSLDKEHUN TTpH | bubnuorexa [IOK
[OCJIEI0BATEILHOM COEAUHEHUH ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”

49 JlaGoparopHas pabota "IIpoBepka ) bubmuoreka [IOK

mpaBujia JJis1 CUJIbI TOKA IIpU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
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

napauiCJibHOM COCAUHCHUUN

pe3uctopon”
Pemenue 3agau Ha npUMEHEHUE
50 3akoHa OMa JJis pa3InyHOrO bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TTPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue
52 a0O0TBI ¥ MOIIIHOCTH AJICKTPHYECKOTO bubmorexa LHOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUUYECKHE IIETH U MOTPEOUTENN
53 AIIEKTPUYECKOM SHEPTUH B OBIT bubmorera [JOK
p P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIeKTpUUECKUE 3apsiIbl.
54 3apsKeHHBIC T;I;)a 1 UX ’ bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMojiecTBUs. [locTOSTHHBIH
3JIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
"DneKTpruUeCcKue 3apsabl.
55 3apsKeHHBIC TeJla U UX bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMojiecTBUs. [locToSTHHBIH
ANEKTPUUECKUI TOK"
56 [TocTossHHBIC MAarHUTHI, UX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnuorexa [JOK
oJIeH MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarauTtHoe none. MarHuTHOE MoJIe bu6mmorekxa [IOK



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

3eMIId U €ro 3HaUeHUE IS JKU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

60

61

OmneiT OpcTena. MaruuTtHoe nosie
AJIEKTPUYECKOr0 TOKa MaruutHoe
110JI€ KaTyIIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. JJaboparopnas padora
"N3y4yeHue NeicTBUSL MAarHUTHOTO
TOJIsI HA IPOBOJHUK C TOKOM"

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboThl AyeKTpoaBUTaTENS "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

63

64

65

Oneiter @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHAYKIIMH.
[IpaBuio Jlenna

OnextporeHepatop. CriocoOsl
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU

[ToaroTroBka K KOHTPOJIBHOU padboTe
1o TeMe "DJIEeKTPUIECKHE U
MarHHuTHBIE IBJICHUS"

KoHnTtponbHas pabota 1o teme
"DNIeKTpUUECKNEe U MAarHUTHbBIE
SIBJIEHUS"

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



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. PaboTta ¢ Tekctamu bubmumoreka [IOK

66 1
o teme "TemnoBble aBiaeHUs" https://m.edsoo.ru/ff0acc5e
IIpomexxyTouHast

67 aTI;eCTa }II/IT;I HUrorosas KoHTpOIbLHAS 1 bubmnorexa LIOK

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

pabora

68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
o teme "MargauTHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 68 135

I[TPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  Ipakriieckue i[:;:eﬂl/lﬂ :)I;I[()l;l;?)]:;feﬂbﬂble
padoTsbI padoThI pecypeni
Mexanuyeckoe ABUKEHUE.
MarepuanbHnas Touka.Crucrema |
oTcyeTa
Jlnarnoctuueckas BXOJIHast 1 1 bubnuorexa [{OK
KOHTpPOJIbHAsI paboTa https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpMOIUHENHOE
nekeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh
[IpssMOnMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka HOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHNHOTO
PaBHOYCKOPEHHOTO JIBUKCHUS. 1
I'padux ckopocTH
JlabopaTtopHas padota "OnpeneneHue
YCKOpEHUS Tella Ipu | | bubnuorexa [IOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBobonnoe nagenue tei. OnbITh
INanmunes !
PaBHOMEpHOE ABUKEHUE 110 1 bubmuorexa [IOK



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

okpyxHocTH. [lepuos u yacrora
oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

https://m.edsoo.ru/ff0ael76

10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubnmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. Bbu6mmoteka [JOK
PaBHonelicTByrO1Ias cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npyuMEHEHUE bubnunoreka LIOK
3ak0oHOB HproToHa https://m.edsoo.ru/ff0aeb6e
bubmuorexa [IOK
15 Cuia ynpyrocti. 3akon I'yka https://m.edsofru/faneca2
16 Pemenue 3ampau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenue bubnmnorexa [JOK
YKECTKOCTU IPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnnorexa [JOK
18 Cua Tperns https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(duUleHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa [OK
" https://m.edsoo.ru/ff0atb8e
TpeHus
22 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUs. Y CKOpEHUE CBOOOTHOTO
naJIcHust

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuina
24 TSKECTH 1 3aKOH BCEMHUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS

’s [TepBast kocmMuyeckasi CKOPOCTb. bubnuorexa [{OK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHoBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBhIO BPAILIEHUS

27 MowmenT cuinsl. LeHnTp TspKecTH

)3 Pemenne 3agau mo teme "MoMeHT bubmnoreka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHn4yecKOoe IBUKEHUE bubnmorexa OK

. ., ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTponbhas pabota no teme
30 "MexanndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaunmopeiicTBue Ten
Nmnynec Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUS UMITYJIbCa. YTIPYroe u bubmorexa HOK
P Y . byt https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBIE
10 Pemenue 3amgad mo reme "3akoH bubnuotexa [JOK

COXpPaHEHHUs uMIyibca"

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33 JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOITHOCTh hitps://m.cdsoo.ru/fR0b0as4
35 PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [IOK
YIPYTOCTH U CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH
17 CBsi3b DHEpPrUH U PadOTHI.
[loTeHuunanpHas sHEpPrUst
18 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubnmnoreka HOK
3aKOHA COXpaHEHUS YHEPIUH» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoOE IBUKEHNUE U €T0 bubmnoreka IIOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojeOaHusl. bubnunorexa LIOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTuyecKkuil ¥ NpyKUHHBIA
MasTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia Kojie0aHu OT KECTKOCTH bubnmorexa LOK
https://m.edsoo.ru/ff0b197a
IIPYKUHBI U Macchl Ipy3a»
45 [IpeBpatienue sHepruu npu



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

MEXaHUUYECKUX KOJIEOaHUIX

46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIEpUoIa KojeOaHui
MPY)KUHHOTO MasiTHUKA

JlabGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KOJIeOaHMi
rpy3a, NOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBONMCTBA

MCXaHHMYCCKHUX BOJIH. HpO,[[OJ'IBHBIe n
IMOIICPCYHBIC BOJIHBI

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

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHHIeCKne
BOJIHBI B TBEPJIOM TeEJIE.
CeilicMuueckue BOIHBI"

50

51

52

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

VYpok-uccienoanue "Habmonenue
3aBHCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

VYpok-koHpepenius "YIpTpa3sByK U
nH(}pa3ByK B IpUPOJIE€ U TEXHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne Kojie0aHust U BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2510

55

KonrtponsHas pabora o Teme
"3akoHbI coxpaHeHusl. MexaHuueckue



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

Koyie0aHusa M BOJTHEL"

BHGKTPOMaFHI/ITHOC I10JIC.

bu6nmmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-konpepenuus "llkana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOUITBHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YacTOTHI U JUTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
61 Cko OIZDTI: cBeTa BOJIII{)oEHe CBOMCTBA bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acrnpoCTpaHEHUE CBEeTa. 3aTMEHHUS bubmorexa HOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KE€HUS CBETa. 3epKaja.
63 Pemrenue 3agad Ha npuMcHEHHE bubnuorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETa
64 [Ipenomiienune cBeta. 3aKkoH bubmuorexa [IOK
MPEJIOMJIEHUS] CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
but6mmoreka [IOK
65 Hcnons3oBanue MOIHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUYICCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5¢c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Jlaboparopnas pabota "Hccrnenoanmne
3aBUCHMOCTH yTJIa TPEIOMIICHHUSI

66 CBETOBOTO JIy4a OT yIJia naJiecHus Ha
rpanute "Bo3ayx-crekio""
Ypok-koHpepenmnus "Micnons3oBaHue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 JIunzel. OnTryeckast cuiia JIMH3bI hitps//m.cdsoo.ru/fOb3f2c
. bubnnorexa [{OK

69 [TocTpoenue n300paxxeHu B TMH3AX hitps-//m.cdsoo.rw/f0b4dda
Jlaboparopuas pabota "Onpenencaue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmorexa LIOK
CHTH CoGMparomeii MHH3b" https://m.edsoo.ru/ff0b4206

71 Ypok-koupepenius "OnTuyeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa [TOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenius "leexTs
3penus. Kak coxpanuts 3penne”

Paznoxenue 6em0ro cBeTa B CIEKTP.

74 OneiTel HetoToHa. Coxenue bu6muoreka [IOK
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabdora "OnbITE IO
pas3ioKeHuIo O6eI0ro cBeTa B CIEeKTp U

75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX bubnmorexa LHOK

HaOJIOCHNH Yepe3 LBETOBbIC
¢buabTpHI"

https://m.edsoo.ru/ff0cOe2a



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

VYpok-nipaktukym "BonHoBbie

76 CBOWCTBA CBETA: AUCIIEPCHUS,
uHTephepenus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapuas bubnmnoreka HOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
Hcnyckanue 1 MOrIonieHue cBera
79 atoMoM. KBauTel. JInHeH4aTwie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPhI
20 VYpok-npaktukyMm "Habnrogenue bubnnoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTD U €€ BUIBI bubmmorexa LHOK
a A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
MOJICNTb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bubmmnoreka HOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
24 Pemenue 3aga4 mo Teme: bubmnoreka IIOK
"PanuoakTuBHBIC TpeBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nmonypacnana
Vpok-koH(pepenmnus "PaqnoakTHBHEIE
86 1/13131 CHI/IS(Ib Bpn HpoJie, METUIINHE buomorexa HOK
i | PHPOAE, MEIIHIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHbIe peakni. 3aKOHBI
87 coX paHeHESI 3apsIOBOTO ¥ MacCOBOTO bubmmorexa TIOK
P A https://m.edsoo.ru/ff0c1¢c58
YHCEN
28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ff0c1d7a



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

89

Pemrenue 3ampau no reme "SnepHeie
peakuuu"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun ConHua U 3BE37
VYpok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH HA KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KontponbHas paboTa mo teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBneHUS"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmnoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAQYCCTBCHHBIX 3a/1a4 I10
teme "TemnoBsie npouecch”

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ] TerioBsix nqBurarenein”

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBCHHBIX 33]1a4 110
teMe "KIIJ[ anekTpoycTaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2b30



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

[ToBTOpenue, o6o0mIEHNE.

bubnunoreka LIOK
78 ‘J‘Ia60paT0p Hble pa6o"TH 1O Xypey ! ! https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHbBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[Ipomexxyrounas
101 arrectanua.lITorosass KOHTpPOJIbHAS 1 bubnnorexa [IOK
Tt P https://m.edsoo.ru/ff0c3044
pabora
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 Kiacc/ [lepeimkun .M.,
NBanoB A.N., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i knacc: 6a30BbIN ypoBeHB: yueOHuUK, 8 kiacc/ [lepsimkun . M.,
HBanoB A. U., AkimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» duszuka: 9-i kiacc: 0a30BbIM YPOBEHb: yueOHUK, 9 knacc/ [lepoimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO
«M3narensctBo «IIpocsemenue»

» dusuka, 9 knacc/ [epsimkun A.B., I'yrHuk E.M., O61iecTBO ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Gusuka, 8 knacc/ [epsimkun A.B., OO1IeCTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akninoneproe obiectBo «3naTenbcTBO

«IIpocsemienue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1.0. A. Yepnukona, C. H. ['magenkoBa,

B. B. KynpsBues. Metoaudeckoe nocodue k yueOHuky 7 knacca M. M.
ITeppiikuna,A. . UBanoBa, Mocksa,lIpocBemienne,2023

2. O. A. Yepnuxona, C. H. I'manenkosa,



B. B. KyapsiBues.Meroanueckoe nocodue k yueOHuky 8 kiacca 1. M.
ITepsiikuna,A. 1. UBanoBa, Mocksa,lIpocsemienue,2023

3.0. A. Yepnukosna, C. H. I'manenkoBa,

B. B. KynpsBues.Meroaunueckoe nmocooue k yueonuky 9 kmacca M. M.
[leprimkuna,A. Y. IBanoBa, Mocksa,lIpocsemnienue,2023
4.A.E.Mapon,E.A . Mapon, C.B.Ilo3oiickuii. COOpHHK BOIPOCOB U 3a1a4 s 7

kiacca.Mocksa,lIpoceenienne,2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://phys-oge.sdamgia.ru/
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