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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (popmMupoBaHUe
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISIETCS CUCTEMOOOPa3yIOIIUM /1711 €CTECTBEHHOHAYUHbIX YUEOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKHE 3aKOHbI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
IpefoCTaBisgeT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWs HAy4yHOrOo MeEToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, peanu3yronmx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepUH K (PyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS U BBIOJIHATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUYUTelb JIeJaeT BbIOOp MPOBEICHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka U e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpemHocts n3mMepeHnii. MexxyHapoaHasi CUCTEMA €IHMHMUII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAINIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBue Tea Kak IPUYHHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. [THeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyImIHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrpyx’EHHOE B HUX TeJo. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00BbEMa MOTrpYXEHHOW 4YacTH
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUU B IPYyTrOi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHnsisi 3Heprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

N3meHenune naBieHHs Ta3a IpU U3MEHEHMH O00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl P TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

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

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

WccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3IyXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMK HAa BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN IOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIEeCKOro HapsHKEHHS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISE HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOIINE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPHU MApaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO 4epe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBartens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JIE€MOHCTPUPYIOIIME 3aBHCUMOCTb CHJIbl  B3aHMMOJECHCTBHUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW WHIIYKIIUH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroTtoHa. Bropon 3akoH Herorona. Tpertuii 3akon HeroTroHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

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

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynbec tena. M3menenne mmmysbeca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.



o u bk~ w

9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBMXKCHUH TeJia MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOU MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MareMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ' poMKkoCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Halmnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KoOJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KojeOaHuii
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepeHue yckopeHusi CBOOOHOTO TaeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBOMiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacrnipoctpanenue cBera. 3atmenust Connia u Jlynsl. OTpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucteMa. biInM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Toyyenune n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3za.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
naJIeHus Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. Cnektp BOgopo/a.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE JHEPIUM YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MTPEAHA3HAYEH JI1 CUCTEMATU3aluU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

IIpy M3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBaETCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, pelaTh 3ajJadyd, B TOM YHCIIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHUW pAcHo3HABaThb M HAYYHO OOBSICHATH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX JTOCTHKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyyatomierocs OyayT cOpMUpPOBaAHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) TPaKIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKHM KaK MOUIHOTO WHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yeiaoBeKa,

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAOIIEH CPEIbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
IPOCKTOB (DM3UYCCKOM HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO C yUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALHUIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIEee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HTHOU rpaduKoi U UX KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pPEUICHUE 3aJayd U MOAJepiaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNaTh POH, OOCYXIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHus: (U3NYECKUX 3HAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, NPUHATHE pPELIEHUS B TpYMIE, NPUHATHE pEIIEeHUMN
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBl  JOCTHKEHHUS  (HEIOCTHXKEHHsS)  pPE3yJbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HUCCIENAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a7a4 WU
B YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJIEUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX SBICHUUA B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBONM M HEXUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BeJIUYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXAHU3MOB,
KMHETUYEeCKash M TMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEIIMYMH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaludl IPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yysl 3aKOHBl H
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
yCIIOBUS 33J]a4 3aIUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HMUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a]1a4, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
NOJlyYEHHBIH pe3ysibTaT, HAaXOJUTh OLIMOKM B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPENIOKEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUYHUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEN, CUIIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBIBOJLI MO pPe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUAIBI JACUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX omucaHus (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEPHl  (HAXOMWTh  HMH(POpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONTb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy  (PU3MUECKOTO0  COJIEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHUs O pe3yJjbTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIM ammapaT Kypca (UM3HMKH, COIMpPOBOXKAAThH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIQJ, B  JI€ATEJIBHOCTh  [PYNNbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIE, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJIEHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alus (OTBEpJEBaHKE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHYKITHS)
[0 OINUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHbIE SIBIICHUS B MPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHLA, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, pOJbh MAarHUTHOTO TOJISI JJis JKU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, P 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYUHBI (TEMIlepaTypa, BHYTPEHHSST SHEPTHS, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHAsI BIAXXHOCTHb BO31yXd, JJIEKTPUYECKUHM 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
bu3nYeCKUX BEIMYUH, HAXOIUTH (OPMYIbBI, CBS3BIBAIOIIUE JTAHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTEMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
IIaroB ¢ Omnopod Ha |—2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SIBJICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THbIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONMUCAHME HCCIIEIOBaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JIIEKTPUYECKUX  3aps0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
poBepsieMbIe MPEATONIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yNbTaThl U3MEPEHU ¢ YUETOM 33JaHHOI a0COIIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHUS U YACIBHOTO CONMPOTUBIICHUS BEIIECTBA MTPOBOJIHMKA, CHIIBI TOKA,
UAYIIEr0 4epe3 MPOBOJAHMUK, OT HAmNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CIeMysl MPeaJoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl TOMYyYEHHOW 3aBUCMMOCTH B BHJAE TaOMUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh JJIEKTPHUYECKOT0 TOKAa): IJIAHHPOBATh W3MEPEHHs, COOUpAThH
IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys MPEANOKEHHOW MHCTPYKIUHU, U
BBIUUCIISATh 3HAUEHHUE BEJINUMHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIMUIBI JCUCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKUE
PEIOXPAHUTEIH, JICKTPOMArHHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUEHHUS AIEMEHTOB JIEKTPUUECKUX IeTIel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpe/ie;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMKM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JTUTEPATYpPy (U3MUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTEpHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATETLHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHIHBIA anmapat Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMUCCKUX
MPOIECCOB paclpeiensaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBHHU C
MOCTABJICHHBIMU 3a/1a4aMU, CJICJUTh 3a BBHIMOJHEHUEM IUIaHa JCUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITNXCSI YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LIEHTP TSKECTH, aO0COIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIOIIEHU, anbda, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBMKCHHUE, OTPAKCHHE
3BYKa, MPSIMOJIMHEHHOE PacIpoCTpaHEHUE, OTPAKECHHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPa
W3ITyYCHHS) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (Qu3nyecKkue SBJICHUS B MPHUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEWCTBHE BHUIMMOTO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyUYeHUNH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM MEPEBOJUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (DU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yUYCHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTbh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOTHOTO TIAJEHHUs, BEC Tela, HMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUSl CIKATOU
NPY>KWHBI, KUHETHYECKash SHEPrus, IOJIHAs MEXaHWYecKas DSHeprus,
MIEPUOJT M YacTOTa KoJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs JHEPTUH, 3aKOH BCEMHUPHOTO TSTOTEHUS,
OPUHITUI CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHBI OTPAXKEHUS H
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (HM3MUECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIuecss Ha cucremy u3z 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJlayd 3allMChIBaTh KpaTKOe
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIl PEIICHHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TPU MOMOIIU
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUNA WIH
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKOHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCIpOCTPAaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAaHOBKY M3 HW30BITOUHOTO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
bopMyIHpPOBaThH BHIBOIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTEILHOTO PHOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHHWs CBETa OT yrIiia MaJCHUs W yria MpeIoMJICHHs OT yIJia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEIOBAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJU3UPOBATH MOJIYUECHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUYEUHBIH HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOHM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHMIOMETP, NATUYUKH TIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXE€MAaTHUUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpejie;

OCYIIECTBJIATh TMOUCK HHpOpMAIMK (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalMell ¢ Y4YETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl

Pasznen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa

11 dusuka - HayKa O IPUPOE 2 bu6muorexa LHOK
| g P https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 ) 2 1
AR https://m.edso0.ru/7f416194
bubnnoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/T TIO3HAHUS o al7iA16104
Hroro mo pazneny 6

Pa3nes 2. IlleppoHayaibHbIe CBeeHHUS] O CTPOEHHUH BellecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa [JOK
' P - https://m.edso0o.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bu6mmorexa [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHRIC COCTORHIA BeMectd https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
3.1 MexaHn4uecKoe ABUKEHUE 3 bubnnorexa LIOK

https://m.edsoo0.ru/7f416194

3.2 Huepuus, macca, II0THOCTh 4 1 bubmuoreka [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.edsoo0.ru/7f416194

bubmuorexa [JOK

: .B 14 2
33 Cuna. Buget cur https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 [asnenue. Ilepenaya naBneHus TBEPAbLIMU 3 bubnuorexa [JOK
' TEJIaMHU, )KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlanetie xHAKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOC(epHOE faBeHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
>1 Pabora 1 MOMmEOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2 IT 1
° POCTHIE MEXAHHIMBL > https://m.edso00.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAACCRAN SHepHit https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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 KUIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne ni/mm P Konrpoabnbie | IIpakTHyeckue (1upp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazjen 1. TermoBble siBjeHUs
. bubnuorexa [JOK
11 CTpoeuue u CBOMCTBA BelecTra ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIS HPONECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuotexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
UICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 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 KUIIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM nudgpoBbie
Ne ni/mm P Konrpoabnbie | IIpakTHyeckue (1upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannueckue siBJeHHs
MexaHn4eckoe IBHKCHUE U CIIOCOOBI €T0 bu6mmorexa [IOK
11 10 1
OITMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B I 20 1 3
SAMMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Kojae0aHUS U BOJHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMUCCKHE KONEOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHITICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paspen 3. DiieKTpOMarHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnmuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ AIBJICHUS

4.1 3aKOHBI pacIpoOCTPaHEHHUS 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
JIuH3b1 1 onTHYECKHUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen S. KBaHTOBBIC SIBJICHUA
bubmuorexa [JOK
1 n 4 1
5 CITyCKaHHE U TIOTJIONICHUE CBETA aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
5.3 JIEpHbIE peaKun https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3nka — HayKa 0 IPUPOJIE.
SBnenuns npupoibl. Duzndeckue
SBJICHUS

MeXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

dusnueckue BeTUUNHBI U UX
u3MepeHue

VYpok-uccienosanue "N3mepenue
TEMIIepaTypbl P TOMOIIN
XKHUJIKOCTHOTO TEPMOMETpA U JaTUHKA
TeMneparypbl"

Kak ¢usuka u qpyrue ecTeCTBEHHBIE
HayKH U3Y4aroT IPUPOY.
EcrecTBEeHHOHAaYUYHBIN METO
no3HaHus. Onucanue PU3NIeCKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JaJbHOCTh MOJETA MIapHKa,
MMYIICHHOI'O TOPU30HTAJIBHO, TCM
OoJibInie, yeM OOJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
tsett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaOJFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI
MexaHnnueckoe ABMKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmiorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6mmoreka [IOK
13 CkopocTth. EnUHHIIEI CKOpOCTH
p g H p https://m.edsoo.ru/ff0a079c
14 Pacuer myT ¥ BpeMeHU ABIKEHUSI bubnnorexa LIOK
y P a https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPIINH.
15 B3aIfM0ﬂeﬁCTBHe TeJ‘IpKaK IpU4rHa bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
16 IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
1 00beMa TejIa IO €0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopartopHas pabota «OnpeneneHue



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

IIJIOTHOCTH TB épI[Ol"O TCIIa

Pentenue 3amad mo treme "IIOTHOCTE

bubmuorexa [JOK

18 BelecTna” https://m.edsoo.ru/ff0al23c
Cwta KaK XapakTepHUCTHKA
19 B3auMoaercTeus Teir. Cuiia
yrpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBD»
21 SIBnenune Tarotenus. Cuia TSHKECTH
CBs13b M@Ky CHIJIOW TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [JOK
https://m.edsoo.ru/ff0al1778
3aga4 o teMme "Cuna tsoxecta”
93 Cwita TSKeCTH Ha JPYTHUX IJIaHeTax. bubnuoteka [JOK
®Pu3nyecKue XapaKTEPUCTUKY TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepenme cu. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
Cl10’)KeHHe ABYX CHJI, HAPABIEHHBIX
26 10 OJTHOM MPSIMOM. bubmmorexa [TOK
. https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOIIAS CHIT
97 Pemrenne 3agad mo Teme
"PaBHonelicTBytoMmas cui”
28 TpeHue CKONbKEHHS U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yuenue bubmuoreka [IOK



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

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeencHue

30 PaBHOAECUCTBYIOLIEN CUJIIBI
Pemenue 3anau o temam: «Bec
31 tenay, «['padpuyaeckoe n3oobpakeHne bubnnoreka [JOK
cumy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTtponpsHast pabora mo Temam:
«Mexanndeckoe ABWKEeHHEY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"paduueckoe n300pakeHne CU,
«Cumbn
33 Jasnenue. CriocoObl yMEHbBIIIEHUS U bubmuorexa [JOK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb
34 JIaBJIEHM ra3a OT 00bEMa, bubmmorexa [IOK
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepemaua maBiaeHUs TBEPIABIMU
35 Tenr;l\fn, KUIKOCTIMH H Ir)2113aM1/1. bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBlieHME B )KHUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemtenne 3agau o teme «/lapinenue B bu6mmorexa [IOK
JKUJIKOCTH U Tra3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 Coo0mmarommecst Cocyapl bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 I'nnpapmireckiii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [loprineBoii
KUJKOCTHBIN Hacoc
Atmocdepa 3emn. [Ipuamnsb
CYILIECTBOBAHUS BO3AYIIHON
41 ?H 3emiu 3;][3};101/IMOCTB bubmorexa HOK
ODOIIOTIL SENIHL https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOpsI
bu6mmoreka [IOK
LA
42 Bec Bo3nyxa. ATMochepHOe 1aBieHne https://m.edsoo.ru/ff0a2b5a
43 H3mepeHune aTMOChEpHOTO AaBIICHUSI. bubnuorexa [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCThH aTMOC(HEPHOTO
44 Us OT Bbl TL?H}; BHEM bubmorexa HOK
AABTICHITL O c0 A VPO https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo teme
"AtmochepHoe naBieHne"
€HCTBUE KUJIKOCTH U Ta3a Ha
47 AeticTene Kux < Tero bubnmoreka [JOK
FOTPYCHIOS B HHX TEHO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas padota «OrnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, bu6mmorexa [IOK

JICUCTBYIOILEH Ha TEJO, MOrPYKEHHOE
B JKHUJIKOCTB)»

https://m.edsoo.ru/ff0a33fc



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

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTb YaCTH TEJIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpyupoBanue apeomeTpa uiu
KOHCTPYHUPOBAHUE JIOJKHU U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnnasanue»,
«/JlaBiIeHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunyeckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EaquHuiier MoniHocT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
MoabEMeE T10 JJecTHHUIE"

56

IIpocteie MexaHU3MBbI. Ppruar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBneHue TBEpABIX TEN, KUAKOCTEN
u ra3oB» / Bcepoccuiickas
mpoBepoyHas pabora

58

PesepBHbIii ypok. PaGoTa ¢ TekcTamu

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

o Teme «JlaBneHue TBEPABIX TEII,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Poruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycinoBHil paBHOBECHS
peIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau mo reme «Y CIOBUSA
paBHOBCCI/ISI pmqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT noneznoro neicTBust
Mexanusma. Jlaboparopnast pabora
«3mepenne KIIJI HaknoHHON
TIOCKOCTH

0.5

62

Pemenue 3agau mo reme "Pabora,
MortHocTh, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckast PHEpTHsl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIepUMEHTAIBHOE OIPEIETICHUE
M3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLHATbHON YHEPTHH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IIJIOCKOCTH"

66

KoHnTtponbHas pabota 1o Teme
«PaboTa 1 MOIIHOCTH. DHEPTH»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PesepBHblii ypok. PaGorta ¢ Tekctamu 1 bubnmoreka [JOK
o teMe "MexaHnueckoe aBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ TekcTamu
68 o TeMe "Padorta. MOLIHOCTS. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH
bu6nmoreka [JOK
5) Kpucrammueckue n amopgHbie TENa 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo0.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIIepaTypsl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sueprus. CriocoOst 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buapr Tenonepenaun 1 bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "IIpakTraeckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

15 He0OXO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
yIEIbHOM TETJTIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast bubnnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlabopaTopHas pabota "OnpeneneHue bubnuorexa [JOK
YIEIbHOW TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



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

Hap006p330BaHI/I5I U KOHJACHCaAI .
3aBHCHUMOCTh TEMIICPATYPhI KUIICHUA
oT aTMOC(bCpHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

25

KII/ TermoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUsI U MIPEBPALICHUS
SHEPI'UHU B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTna"

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

28

KonTponbHas pabota mo Teme
"TemoBble ABlIeHud. M3Menenne
arperaTHbIX COCTOSIHHI BemecTna'

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

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IiIeKTpu3anus
TeJl UHAYKIUEH U MU
CONPUKOCHOBEHUH"



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

BzaumopeiicTBue 3apssKeHHBIX TEII.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOTO bubnnoreka [HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymecTBoBanusl. IcTOUHUKH bubmmorexa LHOK
https://m.edsoo.ru/ff0a95a4
NEKTPUYECKOTO TOKA
37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DJIEKTPUYECKUI TOK B METaJIaX, bubnmuorexa [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6mmoreka [IOK
41 "N3mepenue u peryimpoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



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

DJEeKTPUYECKOE HANIPSHKEHHE.
Bonsr™erp. JTaboparopHas pabota

bu6mmoreka [IOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs U MaTepuraia”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubamorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOE
COCTUHEHUS TIPOBOTHUKOB
JlabopaTtopHas padota "IIpoBepka

48 MpaBWJIa CJIOKEHUSI HANIPSHKEHUN TTpH 1 bubmuoreka [IOK
MOCJIEAOBATEIILHOM COETUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajjicJIbHOM COCANHCHUUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenne 3a1a4 Ha IPUMEHCHUC

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
VAP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpI,1 I/III:/IOIII}I;)OCTI/I 3JIeKTpI/IquK0r0 bubnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENN U ITIOTPEOUTEIN
53 3ﬂeKTTquec1<0ﬁ SHEPIUU B 6];I))IT bubnnorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aHMOJCUCTBHE
55 Ypok-uccnenosanue "N3yuenue bubnuoteka [JOK
I10JIE€H IMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarauTHoe 1moJjie
56 3eMIIH U €ro 3HaueHue I >KU3HU Ha bubmmorera [TOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUIECKHUE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubnnorexa [IOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSTHHBIH
BJIEKTPUYECKUAN TOK"
KonTponbhas pabota no teme
"DeKTpUIecKHe 3apsIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMoaccTBUA. I10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

IpoBepoyHasi pabora

59

PesepBHbIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepocceuniickas
IpoBepoyHasi pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOI0 TOKa MaruHuTHoe
T0JI€ KaTYIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[TpuMeHeHne HIeKTPOMarHuToB B
texHuke. JJaboparopnas pabora
"N3yuenue neiicTBUS MarHuTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnonb3oBanue
3JIEKTpOBUraTeneil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIEKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnsiTel @apajnes. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYICHUS MICKTPUICCKOW SHEPTHUH.
DJIEKTPOCTAaHIIUH Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOILHOU paboTe
110 TeMe "DIIEKTPUUYECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAaTrHUTHBIC SIBJIeHUS"

KonTponbhas pabota no teme

66 "DJIeKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [JOK
p" https://m.edsoo.ru/ff0acbl14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka [HOK

67 1
o teme "TerioBbie ABIeHU" https://m.edsoo.ru/ff0accse

68 PesepBHrliit ypok. Pabora ¢ Tekctamu 1
1o Teme "MaruuTHbIe siBJICHUS"

BIIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB I1O 68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero KonrTpoabubie | IlpakTHueckue fl[:;:eﬂnﬂ :)I;l[il;l;((:i:fenbnme
padoThI padoThI pecypenr

1 MexaHnueckoe JBUKECHUE. 1
MartepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
NIIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOPEHUS Teja MpH 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbITH 1
lanunes

9 PaBHOMEpHOE NBHXKEHUE 10 1 bubmuoreka [IOK

okpyxHocTu. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInHeiHas U yrioBas

CKOpPOCTH
10 LleHTpOCTpEeMHUTEILHOE YCKOPECHHE
1 [IepBeiit 3akon HeroTona. BekTop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubmmoreka [JOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHEHHE bubnnorexa [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ypyrocti. 3axon yka https://m.edsogrou/fanecaz
16 Pemenue 3ampau no reme «Cuna
YOPYTOCTH
17 JlaGopatopHnas paborta «OnpeneneHue bubnmnoreka HOK
KECTKOCTH IIPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cina Tpetis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuia bubnunorexa LIOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnuotexa [JOK
K03 duULIeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna bubmorexa [TOK
" https://m.edsoo.ru/ff0afb8e
TpPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubmuoreka [IOK

TATOTEHUA. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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majieHust

Ypok-koHpepenius "JIBuxeHue Tel

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa [JOK
S— https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOrO TENA C BH6J?HOTeKa HOK
3AKPEIIEHHOIT 0CHIO BPAICHUA. https://m.edsoo.ru/ff0afe36
MowmeHT cuibl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TENA C©
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
78 Pemenne 3agau mo teme "MoMeEHT bubnunorexa LIOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTe
29 o TeMe "MexaHn4uecKoe IBHKEHHE. bubmorexa LHOK
BsanvoselicTaie Ten" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHNYeCKOe IBUKEHUE. bubnnorexa [IOK
BsamvoneiicTaie Ten" https://m.edsoo.ru/ff0b06ec
31 Nwmmynse Tema. UMimysbe cuitbl. 3akoH bubnuorexa [JOK



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

COXpPaHEHHUS UMITyJIbca. YTIPyroe u
HEYyNpyroe B3auMoIeCTBHE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMme "3akoH

bubnunorexa LIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ffOb096¢
33 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnnorexa [JOK
34 Mexanudeckas paboTa U MOITHOCTb https://m.e dsogru p——
35 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpeeneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHON TOBEPXHOCTH
37 Cs13b dHEpruu U paboTHI.
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHS SHEPTUU B
MEXaHUKe
40 JlabopaTtopHas pabota «3yueHnue bubnmnoreka [JOK
3aKOHA COXPAHEHHUS YIHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPy KUHHBINA

MassTHUKHU



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

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
nepuo/a KojiebaHuM OT KECTKOCTH
MIPY>KUHBI U MACCHI TPY3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIEpUOIa KojieOaHui
MPYKHHHOTO MasiTHUKa)

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

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, HOABEUIEHHOTO K HUTH, OT
MaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOHBL. CBOMCTBA
MEXaHU4eCKUX BOJIH. [IponosbHbIE
TIOIIEPEYHBIE BOJIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "Mexanndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u otpaxeHnue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC

53

Ypok-koupepeHnius "YIpTpa3ByK u
nH(]pa3ByK B IPUPOJIC U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe

but6mmoreka [IOK



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

1o Teme "3aKOHbI COXpaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTponbhas pabora no teme

55 "3aKoHBI COXpaHeHUs. MeXxaHn4ecKue
KoJieOaHUs U BOJTHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "Lkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OI():TL cBeTa BOJ‘III-:O]I:BIC CBOMCTBa brbmmorexa LIOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemienue 3a1a4 Ha MpUMEHEHNE buGnnorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Tpenomnenue cBera. 3aKoH bubnuorexa [JOK



https://m.edsoo.ru/ff0b25f0
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

IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosnHOE BHYTpEeHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunorexa LIOK

65
BHYTPEHHET0 OTPAKECHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa TIPEITOMIICHUS
CBETOBOTO JIy4a OT yIJIa TaJCHHS Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-koHpepermus "Vcnoas3oBaHue
67 MTOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnunoreka LIOK
68 JInn3el. OnTryeckas cuiia JMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6nmorexa LIOK
69 [TocTpoenne N300paKeHHH B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubmuoreka [JOK
70 (OKYCHOTO PACCTOSHUS U ONTUYECKOMN 1
5 . | https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOIEeit TNH3BI
7 Ypok-koHpepeHmus "OnTudeckue bubnuotexa [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnmnoreka [JOK
72 I'ma3 kak ontudeckas cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
PaznoxxeHne 6eoro cBeTa B CIIEKT). Bt OK
nonnoTeKa
74 Omneitel HetoTona. Crnoxenue 1

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
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https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c

CBETa

JlaGopaTopHas padota "OMbITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

bub6nmoreka [IOK

75
POCTIPHATHIO LBETA [IPSAMETOR [pH X https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bubTper"
VYpok-nipaktukyM "BoaHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue v norioneHue cBera
79 aromoM. KBaHTbl. JInuHeiuateie bubmorexa LOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-nipaktukyMm "Habmronenune bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bbmmorexa LIOK
a g https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOrO0 siiapa. Hyknonnast bubnmnoreka [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
N3oronst https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHns” https://m.edsoo.ru/ffOcib4a
85 [Tepwon monypacmana
86 Ypok-koupepenmus "PagnoakTHBHBIE bubnmoreka [JOK

M3JIy4YeHUs B IPUPOJIE, METUITHHE,

https://m.edsoo.ru/ff0c2126
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TeXHuKe"

87

SnepHble peakuu. 3aKOHbI
COXpaHEHUs 3apsI0BOIO U MacCOBOTO
YHCel

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CB3U aTOMHBIX sifiep. CBs3b
MAacChl U YJHEPTUH

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3agau no teme "SnepHeie
peakuu"

90

Peaknuu cunTe3a M neneHus saep.
Nctounuku sHeprun ConHua u 3837

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepuas
sHepreTuka. JlencTus
PaINOAKTUBHBIX HU3TyUYECHUN Ha KUBBIE
opraHu3msI"

92

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPOMAarHuTHOE MoJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBnic sBncHUS"

94

IToBTOpenue, o6o0IIEHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"BzanMopaencTBrue Tea"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "TemnoBsie npouecch”

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
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[ToBTOpenue, o6o0menue. Pemenue

bubnunorexa LIOK
96 pacyYeTHBIX M KAYECTBEHHBIX 3aa4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX aBurareici'
[ToBTOpenue, o6o0menue. Pemenue
bub6nmmoreka [IOK
97 pacyYeTHBIX M KAYECTBEHHBIX 3aa4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpenue, obo0IEHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa OK
" PATOPHbIC P " ypey https://m.edso0.ru/ff0c2¢52
CBeTOBEIE SIBIICHUS
[ToBTrOopenue, o606menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 Bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubnmorexa HOK
\ https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606meHne. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'L'HCBCTOBI:IG 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnToBas u 1
sanepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[TPO'PAMME



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




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'O 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

13

pacrno3HaBaTh NPOSBICHHE W3YYEHHbIX (DU3UYECKUX SBJICHUI B
OKpY’KalolleM MHpe, B TOM 4YuciIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aJady B YYEOHYIO, BBIICIATH

CYILIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

14

ONUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCHOJNB3Ysl (PU3MUECKHE BEIWYMHBI, IpPU ONHCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaYeHHs U eUHUIBI (PU3NUECKUX BEJIIMYUH, HAXOAUTH (OPMYIIbI,
CBS3bIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIWYMHY C  JIPYyTHMH
BEJIMYMHAMHU, CTPOUTH  IpaUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHHUS U TPOIECCHI,
WCIIOJIb3ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
GOpMYyITUPOBKY 3aKOHa H  3allUCHIBaTh €ro MaTeMaTHYECKOe

BBIPAXKCHUC

1.6

OOBSACHATh (U3UUYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd MPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOorMyeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (DM3NUYECKUX SBIEHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 HeﬁCTBHH, HCIIOJIb3YS 3aKOHBI U




dbopMyIibl, cBs3bIBaIONINE (PU3MYECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJjaud  3alUChIBaTh KpPaTKOE YCIOBUE, IIOJICTABIIATH
buznyeckre BeIUYUHBI B POPMYJIIBI U IPOBOJUTH PacUEThl, HAXOAUTH
CIIpPaBOYHBIC JaHHBIE, HEOOXOAUMBIE JJIsi PEUICHUS 3ajad, OILICHUBAThH

PEATUCTUYHOCTD MOJTYYECHHON (PU3UYECKON BETUUMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
(¢u3nUYecKUX METOZOB, B ONHMCAHUM HCCIICAOBAHUS  BBLICIATH
poBepsieMoe  MpEANoiokeHue  (TUmoTesy),  pasiuyarb U
MHTEPIPETHPOBATH TOJyYCHHBIH pPE3yibTaT, HAXOAUTh OLIMOKUA B

XO0J€ oIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (opMmyiaMpoBaTh  MpOBEpsieMble
NPEINONOKEHUs, CcoOMpaTh  yCTAaHOBKY M3  MPEAIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

1.10

BBITIOJIHATH TPSIMbIE M3MEPEHUSI C HCIOJIB30BAHHEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB € yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

NPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OHHOH  (DU3UYECKOM
BEJIMYMHBI OT JApPYroll C MHCIOJB30BAaHUEM MPSMBIX HW3MEpPEHU,
y4acTBOBaTh B IIJIJAHUPOBAaHUM Y4E€OHOro HCCIIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs MPEAI0KECHHOMY IUIaHY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOH 3aBUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOJIUI U TpapHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYHUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIMOJIHEHUH U3MEpPEHU coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY W BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1a00paTOpHBIM 000py10BaHUEM

1.14

YKa3bIBaThb  IMPUHIIUIIBL }IeﬁCTBHH HpI/I60pOB n  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh IPUHIUIILI ,E[eﬁCTBI/IH N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YA 3HaHUA (o) CBOMCTBax (I)I/I3I/ILICCKI/IX SIBICHUM u

HeoOXoauMbIe (PU3NYECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpPUMEpax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYCCKUX 3HAHUH B MOBCEIHEBHOU
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npuboOpaMu U TEXHUIECKHUMH yCTPOMCTBAMHU, COXPAHCHHSI 3[IOPOBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B Opr}I(aIOHlefl cpeac

1.16

OCYUIECTBIISITh OTOOP MCTOYHUKOB MH(popManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M IMYyTEM CPAaBHEHHUs DPA3IUYHBIX HCTOYHUKOB
BBIJICNIATE MH(YOPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HITH

MOKET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBIIIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu MHTepHeT, BiaaeTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, Mpeodpa3zoBaHus nH(OpMaLUu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WHPOpMAUu (PHU3NIECKOTO
COJIep’KaHus, B TOM YHCIE MyONUYHO JIeNaTh KPaTkKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM YUYEOHBIX HCCIEIOBAHUM, TPU STOM
rPaMOTHO HCIOJb30BaTh HM3YYEHHbI MOHATUWHBIA amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

IIPY BBINIOJHEHUH YUEOHBIX MIPOEKTOB M HUCCIIEI0OBAaHUI pacipeesnsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMH 33JauaMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JIEUCTBUH, aJ€KBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENILHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBAs MHEHHE

OKPY’KAIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30oBaHus

11

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIONIUX JAHHOE (PU3NUECKOE SBICHHE

13

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3UYECKUX SBICHUI B
OKpY’KalolleM MHpE, B TOM 4YuCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aauy B Y4EOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKK) QU3HUECKUX SBIICHUI

14

ONKCBHIBATh H3YyYEHHbIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCTIONB3ys (U3UYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJBb3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUYECKYI0O BEIUYUMHY C JPYyTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  H3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PM3MUECKUEC SIBIICHUS W IPOIIECCHI,
WCIIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyITUPOBKY 3aKkOHa M  3alMCHIBATh €ro MaTEeMaTU4YeCcCKOoe

BBIPA’XXCHUC

1.6

00BACHATH (hU3MUECKHE MPOIIECCHl U CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE U3 |
— 2 JOTUYECKHMX IIAaroB ¢ MOMOIIbIO 1 — 2 W3y4eHHBIX CBOWMCTBA

(bI/ISI/I‘ICCKI/IX }IBHGHI/Iﬁ, (bI/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemath pacy€THble 3a71ayd B 2 — 3 JEWCTBUA, UCHOIb3YS 3aKOHBI U
bopMyIIbl, CBsI3bIBaONINE (PU3NUYECKHE BETMUMHBI: HA OCHOBE aHaIN3a
YCII0OBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HETOCTATOK
JaHHBIX JUI pelleHHs 3aJauyd, BbIOMpaTh 3aKOHbl U (HOPMYIIBL,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJy4YeHHOEe 3HaueHue (U3MYECKONH BEIUYMHBI C U3BECTHBIMU

JaHHBIMH

1.8

pacrno3HaBaTh IMPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(U3NUECKUX METOJI0B, UCTIOJIb3Ys OMMCAHUE UCCIIEIOBAHUS, BBIACIATD
IIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAMUTH OIBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usmueckux  cBOMCTB  Ten:  (OpMYIHpPOBAaTH  MpPOBEpsSEMbIE

NPENIOJIOKEeHNs, coOupaThb  YCTAaHOBKY M3  IPENJIOKEHHOTO




000pyA0BaHNUs, OTIUCHIBATH X0/ ONbITA U POPMYIUPOBATEH BHIBOIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEINYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH

1.11

NPOBOJIUTH  HMCCIECJOBAHHWE  3aBUCUMOCTH  OHHOH  (DU3UYECKOi
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSIMBIX W3MEPECHHUN:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, cilexys  IpeUIOKEHHOMY  IIaHy,  (DUKCHpOBaTh
pe3yabTaThl MOJYYSHHOM 3aBHCUMOCTH B BUE TaOIHIl U rpadUKOB,

ACJIaTh BBIBOAKRI 110 PE3yJIbTaTaM UCCICA0BaHUA

1.12

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH:
IJIAHWUPOBATb U3MCPCHUS, CO6I/IpaTL SKCIICPUMCHTAJIbHYIO0 YCTAaHOBKY,
cieaysa HpGI[JIO)KGHHOfI HHCTPYKIIMK, W BbIYUCIATH 3HAUCHUC

BCINYHHBI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh HNPUHIMINBI JE€HCTBUA H3yYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUA, HMCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMA U HEOOXOIUMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXEMATUYHBIM PpHUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUICCKUX ueneﬁ C MOCJICAOBATCIIBHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIEeTIeH

1.16

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HM Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpallleHuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3J0POBBS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

1.17

OCYIIECTBIISATh MOUCK MHPOPMAIH (PU3NIECKOTO CONEePKAHUSI B CETH
NHTepHeT, Ha OCHOBE HUMEIOUIMXCSA 3HAHUW U IyTEM CpPaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATh HWHGOPMAIHIO, KOTOpast

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIPpU  BBINIOJIHCHUUA y‘le6HLIX 3aJlaHuM Hay4HO-




MOMYJISIPHYIO JIUTEPaTypy (PU3UUECKOro COAEpIKaHMs, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHeT; BianeTb npuémMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMAIUU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (DHU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEICTABIATh PE3YJIbTATHI
MPOCKTHOM WM HCCIIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHBI MOHATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYILJICHUE MPE3eHTaUEeH

1.20

9 KITACC

IPY BBIOJIHEHUH Y4YEOHBIX NMPOEKTOB M UCCIECIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpesienaTh 00f3aHHOCTU B IPyIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHMBATb
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJCKHCTBHE,  IpPOSABIAS  TI'OTOBHOCTB

pa3pemaTth KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

11

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUS

1.2

pa3jndaTrhb SABJICHUA 110 OMHNCAHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOUINX JAHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TpOSIBIICEHHME HM3YUYCHHbIX (U3MUYECKUX SBICHUH B
OKpYXarolleM MUpe, B TOM 4ucie (U3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOANUTH MPAKTHUYECKYIO 33/a4dy B Y4eOHYIO, BBLACIATDH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKN) GUZUYECKUX SIBJICHUI

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TEI H CI)I/ISI/I‘IGCKI/IC SIBJIICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYMHBI, MHpPU OIMUCAHUU [IPABUIIBHO
TPAKTOBAThH (1)I/ISI/I'-IGCKI/II71 CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAYCHHS U CAVHUIIbI (1)I/I3I/I‘ICCKI/IX BCINYHH, HAXOJUTH (I)OpMy.TIBI,

CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMH




BEJIMYMHAMHU, CTPOUTH  TIpaUKH  HM3YyUYEHHBIX  3aBUCHMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SIBICHUS U IPOIIECCHI,
UCIIONIb3YSl HW3YYEHHBIE 3aKOHBI, MPU ATOM JaBaThb CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBaTh €ro  MaTeMaTHYeCKOoe

BBIPA)KCHUEC

1.6

O00BSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKuX IIaroB C MOMOIIbIO 2 — 3 H3yuYeHHBIX CBOICTBa

bu3nUecKuX SBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3a7adu (omMparouiyecs Ha cuctemy u3 2 — 3
YPaBHEHHUII), WCIOIB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHE
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABISATH HEJOCTAIONINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOIUTh PacyEThl U OLICHUBATh PEATUCTUYHOCTD

MNOJIYYCHHOT' O 3HAUCHUA (1)I/I3I/I‘ICCKOI71 BCINYHHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO pPCIIMTb IIpH IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOOAOB, MCIIOJIB3Yd OINMMCAHUC HCCIICAOBAHMSA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTL IIOPAAKA
MMPOBCACHUA HCCIICAOBAHWA, JCJIIaTb BBIBOABI, HWHTCPIPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I " OIIBITOB

1.9

MPOBOJANTH OIBITHl 10 HAOJIOMCHUI0 (U3NICCKUX SBICHHA WA
(buU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHHUSA, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (GOPMYIHPOBATH BBIBOAI

1.10

OPOBOJIUTH IpPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEpEHUil,
ompenensis CcpeaHee 3HAYeHHE H3MepsieMol BenuduHbI ((OoKycHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

1.11

IPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUH: MIAHUPOBATh HCCIEOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBATH pe3yJIbTaThl

HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMUMH B BHUJC Ta6J'II/IIII/I




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIETOBAHUS

1.12

IOPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UUECKUX  BEIUYMH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATD H3MEPEHUs, CJIEAys IPENJIOKEHHOW HWHCTPYKLUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh II0JIyYCHHBIC

pe3yJIbTaThl ¢ YU4ETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

coOmonaTh MpaBWja TEXHUKUM OezomacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIC NPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHabHasi TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUEUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IUIAHETapHas MOJCIb aTOMa, HyKJIOHHAas

MOJCJIb aTOMHOI'O sAJIpa

1.15

XapaKTepu30BaTh HNPUHIMINBI JEHCTBUA HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUA, HMCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJICHUA U HEOOXOIUMbIe

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IMpPHU PEIIeHUH Y4eOHO-IIPAKTUYECKHX
3aj7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B IJIOCKOM

3epKaie ¥ coOuparomiei JIMH3e

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOT0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KU3HM Juid  o0ecriedeHHss O€30HMacHOCTH TMpU  OOpalleHuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3I0POBBS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B Oprxcanmeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MHPOpMAINHN (PU3HUUECKOTO COAECPKAHUS B CETU
WuTepHer, caMocTosATeNnbHO (OpMYIUpYs TOMCKOBBIM  3arpoc,
HaXOAWTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOU
uHpOpMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTENBHBIX

HUCTOYHUKOB

1.19

UCMOJNb30BaTh TPU  BBHIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro coAepkKaHHs, CIPaBOYHBIE
MaTepuaibl, pecypchl ceTh VHTepHeT;, BnageTh npuéMaMu

KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus MHPOPMAIMU U3 OJHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO37aBaTh COOCTBEHHBIC IHCHBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAIMM €3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO
COZIepKaHMs, MyOJIMYHO TIPEICTABIATh PE3YJIbTaThl MPOEKTHON WU
UCCIICIOBATENIbCKOW  JEATENBHOCTH,  NPH  3TOM  T'PaMOTHO
UCIIONIb30BATh M3Y4YEHHBIH MOHATHIHBIN anmapaT u3y4yaeMoro paszerna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMed ¢ y4ETOM

0COOEHHOCTEH ayJUTOPHH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAHUNA (DU3NUECKUX
IPOLIECCOB paclpeneniaTh 00A3aHHOCTU B IPyIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHMBATb
COOCTBEHHBIM BKJIQJ, B JESATEIbHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJCHCTBHE,  IpPOSABIAS  TIOTOBHOCTB

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koxa
pasjgena

Koxa
3JIEeMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupone. SBiueHus NpUPOABL.
@usnyeckue  SBICHHA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BeNMUYUHBL.  M3MepeHue  QU3NYECKUX
BenuunH.  Dusuueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexayHapoaHas CUucTeMa eIUHUIL

1.3

EcrtecTBeHHOHayuHBI METOJ MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAy4HOT'O BOIPOCA, BBIABM)KCHHE TMIIOTE3,
9KCIIEPUMEHT 110 IPOBEPKE TUIOTE3, OOBICHEHHE

Ha6n}onaeMoro SABJICHUA

1.4

Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5

[IpakTuueckue padbOTHI:

##HPar##H13mepenne paccTosSHUH.
#H##Par#H##lI3mMepenne 00bEMa KUAKOCTH M TBEPAOTO
Tena.

#HH##Par##H#0OnpeneneHue pa3MepoB MaJIbIX TeJl.
##Par####13mepenre  TeMmriepatypbl TpU  [TOMOIIU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKa TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUU BEILIECTBA

2.1

##HPar###CTpoeHune BelecTBa: aToMbl U MOJIEKYJIBbI, UX
pasMepbl.  ONBITBI,  JIOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#Hi#Par### ] pmkenne  vactuir  BemectBa.  CBS3b
CKOPOCTH  JBIDKCHHS 4YAaCTHII C  TEMIIepaTypOM.

BbpoyHnoBckoe nBuxenue, nuddysus

2.3

BSaI/IMO)IefICTBHe JacCTull BEIICCTBA: IPUTAIKCHUE U




OTTAJIKUBAHHUC

#H##Par###ArperaTtHple COCTOSIHHS BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEI.

2.4 B3anMoCBs3p MeXIy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX W UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTryeckue pabOTHI:
H#HH#Par####01enka nuaMerpa aToMa METOJIOM PSIOB (C
HCIIOIb30BaHueM (oTorpaduii).

2.6 H#HHHPar###0nbpiTel 10 HAOJMIOJEHWIO  TEIJIOBOTO

paciupeHus ra3oB.
HHHPar###0nbITEl 110  OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIIPHOI'O MIPUTS)KCHU A

JIBIDKEHME U B3AUMOJIECTBUE TEJI

31 Mexanuueckoe JIBUKECHUE. PaBHOMepHOE 31
' HEpaBHOMEPHOE JABUKECHHUE
#HH#Par##H##CkopocTb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBUWKEHHUH. Pacyér myTu U BpemMeHU
JIBHKCHUS
SBnenue unepruu. 3akoH uHepuuu. B3aumopeiicTBue
3.3 TeJI Kak IPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 ##Par###InorHocte BemecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BElleCTBa
3.5 Cuna xak xapakTepUCTHKa B3aUMOIEUCTBUS TeI
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl C
' TTOMOIIBIO JUHAMOMETPA
37 #Hi#Par###sIsnenne Tarorenus u cuia Tsokectdu. Cuita
' TSKECTU Ha Apyrux miaHerax. Bec rema. HeecomocTh
38 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHUE MOKOS.
' Tpenue B npUpojie U TEXHUKE
39 #HH##Par###Cnoxxenrue CwWi, HaMpaBJIEHHBIX 110 OJHOU

psIMOM. PaBHOENCTBYIOIIAS CUIT




3.10

[IpakTrueckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JIBHDKEHHS
(wapuka B KMOKOCTH, MOJEIU  3JIEKTPUYECKOrO
aBTOMOOMWJIE M Tak pganee). OmnpeneneHue cpegHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapuka 110
HAaKJIOHHOW  miockocTH. OmpeneneHne  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JI€MOHCTPHUPYIOILUE
3aBUCUMOCTh PACTSDKEHUs (nedopMmaryu) mpyXKUHBI OT
NPUIOKEHHOM  cwibl. OmNbITBI, JEMOHCTPHPYHOILUE
3aBHCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tela U

XapakTepa COIpHUKaACarOnXCs HOBerHOCTCﬁ

3.11

dusnuecKue SIBJICHUs B IPUPOJE: IIPUMEPHI ABWKCHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXUBOW IPUPOJE,

ﬂeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JABJIEHUE T

BEPJIBIX TEJI, Y)KMJIKOCTEI U TA30B

4.1

I[aBJ'ICHI/Ie TBép,[[Ol"O tena. CrocoObl YMCHBIICHUA U

YBCIMUYCHUA OABJICHUA

4.2

I[aBJ'IeHI/Ie rasa. 3aBUCHMOCTh JaBJICHU ra3a OT O6’béMa,

TEMIIepaTypbl

4.3

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMHU, XUAKOCTIAMHU U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MAIIMHEI

4.4

3aBHCHUMOCTD JaBJICHUA KUJIKOCTHU OoT FJ'Iy6I/IHI)I.
I'mapocrartuyeckuit napagokc. CooOriaronecs cocypl.

FI/II[paBHI/ILIeCKI/Ie MEXaHU3MBbI

4.5

AtMmocdepa 3emnu u atMmocdepHoe AaBieHue. [IpuunHel
CYyIIIECTBOBAHUSI BO3AYHIHOM 000m0uku 3emuid. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO aBIEHUS OT

BBICOTEI HaJl YPOBHEM MOPs

4.6

N3mepenune armocdeproro napinenus. I[IpubGopbr mis

U3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JleficTBHe KMAKOCTHM M Ta3a Ha NOTPYKEHHOE B HHX

Teno. BrelTankuBaromias (apxumenoBa) cuiaa. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3ayxornaBanue

4.9

[IpakTryeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
o0béMa MOrpyEHHOM B JKMIKOCTh YAacTH TeJa.
OmnpeneneHne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TENO, TNOrpy:k€HHOE€ B  JKHIOKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJIO B OJKUAKOCTH, OT Macchl Tena. OnbiThl,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOLIEH
CHJIBI, AEUCTBYIOLIEH Ha TEJIO B >KUIKOCTH, OT 00BEMA
MOIPYKEHHOU B JKMJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHME  JIOAKM M  OIpeieseHue €€

rpy30HOHLéMHOCTI/I

4.10

dusnueckue SAIBJICHUA B prupoac: BJIMSHUC
aTMOC(bepHOFO JaBJICHUA Ha JKUBOH OpraHu3M, IJIaBaHUC

pBIO

411

TexHuyeckue yCTpOHCTBA: COOOLIAIONINECS COCY/IBL,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN Ipecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomerp

PABOTA, MOIIHOCTD, DOHEPT 1A

5.1 Mexanunueckasi pabota

5.2 MexaHn4deckass MOIITHOCTD

£ 3 [IpocTeie  MexaHW3MBI: pblyar, OJOK, HaKJIOHHas

' I0cKOCTh. [IpaBuio paBHOBecus prluara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY
«3omoroe  mpaBwio»  MexaHuku.  Koadduument

55 IIOJIE3HOTO JICUCTBUSA MCXaHHU3MOB. [IpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTenuunanpHas SHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [Tonnass mexaHuueckass SHEprusi. 3aKOH H3MEHEHHS U

COXpPAaHCHUA MEXaHHUYECKOI OHCPIrun




5.9

[IpakTrueckue pabOTHI:

#HPar##H##Onpenenenne pabOThl CHUJIBI TPEHUS TpHU
PaBHOMEpPHOM JBMKEHMHM TeJla 10 TOPU30HTAIbHOMI
noBepxHoctu. MccnenoBaHue yciloBUIl paBHOBECHS
pbryara. HMsamepenue KIIJI HakIoHHOH IJIOCKOCTH.

N3yuenue 3axoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10

duznyeckue SABICHUS B npupoac: pbHaru B TCIIC

YCI0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblYar, IMOJABHXKHBIA U
HEMOJIBWKHBIN OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kox
pasaena

Kox
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOeHUs BellectBa. Macca U pasMepbl
MosieKyd.  OmIbITBI, TNOATBEP)KIAIOIIME  OCHOBHBIE

MIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUHU

6.2

Mogenmn  TBEpAOro, JKUAKOIO M razoo0pa3HOro
cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie

TCIIa

6.3

OOBbsicHEeHHEe CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TeJ
Ha OCHOBE IIOJIOKEHUN MOJIEKYJSIPHOKMHETHYECKOU

TEeopuun

6.4

CMauuBaHue U KalmUJUUTIPHBIC ABJICHUA

6.5

TennoBoe pacmMpeHne u cxaTue

6.6

Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O JIBMKCHUSA YaCTHUIL

6.7

BuyTtpennsist sneprusi. Crioco0bl M3MEHEHHUs BHYTpEHHEN

OHCPIUM: TCIUIoNECpEaaYa U COBCPUICHUEC pa60T1>1




Buapl Temonepenaun: TETUIONPOBOIHOCTh, KOHBEKITHS,

6.8
W3Iy4eHue
KonnuectBo  TemnnoTsl.  YaenbHas — TEIUIOEMKOCTh
6.9
BELIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [1naBneHue U OTBepAEBaHNE KPUCTAILTUYECKIX BEILIECTB.
' VY aenbHas TEIIOTA MJIABICHUS
[TapooOpa3zoBanue u  koHaeHcaums. Vcnapenue.
612 Kunenue. VYaenbnas Ttemnora napooOpa3oBaHUs.
' 3aBUCUMOCTbh TEMIIEpPATypbl KUIEHUS OT aTMOC(EpPHOro
JaBJICHUS
6.13 BrnaxHocTs BO31yxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0Ta CrOPAHUS
[Ipunnuner  paboTel  TermoBeiX — ABuratenei  KIIT
6.15 TEIUIOBOTO ABUrarenis. TersaoBble ABUraTeld U 3allura
OKpYKaroIIEH Cpebl
3aKOH COXpaHEHMsI U MPEBPALLEHUS IHEPTUU B TEIIJIOBBIX
6.16
porueccax
[IpakTuyeckue paboOTHI:
#HHPar##H#OnbITel 0 OOHApYXKEHUIO JIEHCTBUSA  CUII
MOJIEKYJISIPHOTO TIPUTSIKEHHUSL.
#A##Par#H###0OnbITEI IO  BBIPAIIMBAaHUIO  KPHUCTAJJIOB
IIOBapEHHOM COJIM MUJIU caxapa.
#HAPar###0OneITEl 11O HAOJIIOJEHUI0  TEILUIOBOTO
6.17 pacUIMpPEHMS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.

#H##Par###0OnpeneneHue naBlieHUs] BO3Ayxa B OayuioHe
LInpuIa.

H#HHH#Par###OnbITEI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WIIH
OXJIXKICHHS.

###Par###11poBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA JKHIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIlepaTyphl.

###Par###Habmonenne M3MEHEHUS BHYTpEHHEH
SHEPTUU TeJNa B pe3ysibTaTe TEIUIONepeaayd W paboTh
BHEIIHUX CHJI.

#H##Part#H##lccnienoBanre SBIECHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAaHUM XOJOJIHON U TOpPsYEr BOJIBI.
H#HH#Par####0Onpenenenue KOJIM4YeCTBa TETUIOTHI,
MOJTY4YEHHOTO BOJIOW TMPH TEIJIOOOMEHE C HarpeThbiM
METAJUTMYECKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHOM — TEIIOEMKOCTHU
BEILIECTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H#Par###OnpeneneHue OTHOCUTEIIBHONW — BIQKHOCTH
BO3/TyXa.

#H#Par####OnpeneneHue yaenbHOM TEIUIOTHI TIIABICHUS

JIbJA.

6.18

dusnueckue SBICHHWS B TPUPOJAC: TOBEPXHOCTHOE
HATSDKEHUE W KamWULIPHBIC SBICHHS B TPHUPOJIE,
KpUCTaJUTBI B TIpupoae, uainydeHne CoiHIa, 3aMep3anne
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHnyeckue  ycTpoWcTBa:  KalMJUIAPBL, IMPUMEPHI
WCIIOJIb30BAHNSl KPUCTAIIOB, >KMJIKOCTHBIA TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUs
JIOMOB, THTPOMETpBI, ICUXPOMETp, IMapoBas TypOMHA,

ABUTAaTCJIb BHYTPEHHET'O CT'OPAHUS.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanys Ten. J[Ba poaa 3IeKTpUYECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHbIX Ten. 3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJTMYUHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 Onektpuueckoe noje. Hanpsyk€HHOCTh 37eKTpUYECKOro




noss. [IpuHIUI Cyneprno3uiuu SJIEKTPUUYECKUX MOJICH

(Ha KaYECTBEHHOM yPOBHE)

Hocutenu »saekTpuyeckux 3apsjgoB. OJIE€MEHTapHBII

1.4 anekTpuyeckuit 3apan. Ctpoenue atoma. IlpoBonHuku n

JUAJICKTPUKHU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAaHUSA
7.6

3JEKTPUUYECKOTO TOKA. ICTOUHHUKYN IOCTOSHHOIO TOKA

JenicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
1.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX U ra3ax

Onektpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
7.8

HaIpsKEHUe

CornpoTuBieHue MIPOBOJIHUKA. VY nenbHoOE
7.9

COIIPOTHBIICHHUE BEILIECTBA
7.10 3akon OMa 1t yyacTKa Lenu

[locnenoBarenbHOe UM MapajUIeNIbHOE  COEIMHEHUE
7.11

MIPOBOIHUKOB

PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyia — Jlenna

DNeKTpUUecKue HEeNnu U MOTPEOUTENH DIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanme

[TocrossHHble MarHuTHl. B3auMonencTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MaruutHoe mnone. MarHuTHoe mone 3eMJId U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE SIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOrO TOJISI HAa TPOBOAHUK C TOKOM.

DNeKTpOoJABUTaTENh MOCTOSTHHOTO ToKa. Mcrmonbp3oBaHue
7.17

BHCKTpOﬂBHFaTCHCﬁ B TCXHUYCCKUX YCTpOﬁCTBaX n Ha

TPAHCIIOPTEC




OnbiTel  ®@apaned.  SIBieHWE  AIEKTPOMArHUTHOM

7.18
uHaykiuu. [Ipasuio Jlenna
DIIeKTPOTeHEPATOP. Crioco0b1 MOJTYyYEHUS
7.19 3JIEKTPUYECKON SHEPIUHu. DNEeKTPOCTaHIUN Ha
BO300OHOBIISIEMBIX ICTOYHHKAX YHEPTUU
[IpakTrueckue pabOTHI:
OMnbITH 110 HAOJIIOJICHUIO DJICKTPU3AIUN TSI UHIYKIIHCH
U TIPU CONTPUKOCHOBEHUH.
HccnenoBanue nA€MCTBUS DJIEKTPUYECKOTO IO  HaA
MPOBOIHUKYU U JUDJICKTPUKHU.
COopka ® mpoBepKa pabOTHl JJICKTPUUYCCKON IEMH
IIOCTOSIHHOT'O TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u peryiupoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHHS PE3UCTOPA M HAIPSIKCHHS
Ha PE3UCTOPE.
OMBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD
290 AJICKTPUYCCKOTO COIMPOTUBJICHUS IPOBOJHUKA OT €ro

JUIMHBI, TUIOLIA/IM TIONEPEYHOT0 CEYEeHUsI U MaTepuana.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MOCIIEOBATEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
IIpoBepka mpaBuita A CUiIbl TOKa MPU HapayliedbHOM
coeMHEeHUN  pe3uctopoB.  Ompenenenue  pabOThI
UIEKTPUUECKOTO0 TOKA, HAYIIEr0 4epe3 Pe3UcTop.
OmpeneneHne  MOITHOCTH — 3JEKTPHUYECKOTO  TOKa,
BBIJIENIIEMON Ha pesucTope. VccrenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WIYIIETO Yepe3 JIAMIOYKY, OT HamnpsKeHUs
Ha Hel. Onpenenenne KII/I narpesarens. MccnenoBanue
MarasmuTHOI'O BSaHMOHeﬁCTBHZ IIOCTOSIHHBIX MAarHHUTOB.
W3ydyenue MarHUTHOTO T0JIsi TOCTOSIHHBIX MarHUTOB MPH
ux obOveauHeHMM U pazgeneHud. HccienoBanue

JEUCTBUSI JIEKTPHUUECKOTO TOKA Ha MAaTHUTHYIO CTPEJIKY.




OneITel, JEMOHCTPHUPYIOLIME  3aBUCHMOCTb  CHJIBI
B3aUMOJICUCTBUS KaTYIUKH C TOKOM M MarHuTa OT CHUJIBI
TOKa ¥ HampaBlieHUs Toka B Karyuke. M3ydenue

ﬂCﬁCTBHﬁ MArdvMTHOIrO I0Ji1 Ha IMPOBOJHUK C TOKOM.

Kouncrpyuposanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KITJ
3JIEKTPOJIBUTATEILHOM  YCTaHOBKH. OnpiTel 1O

HUCCICOAOBAaHHUIO ABJICHHUA BHGKTPOMaFHHTHOﬁ HWHAYKIWHA:
HUCcciacaJ0BaHUC W3MEHEHMH 3HAYeHUSI | HaIlpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusznueckue SBJICHUS B TPUPOJC: DJICKTPUYECKHE
SABJICHUS B aTMOC(1)€p€, SJICKTPHUYICCTBO KHNBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMJId, Aper( MOIIIOCOB,
POJIb MAarHUTHOTO TIOJIS AJIs )KU3HHU Ha 3emiie, MOJsIpHOe

CHAHUC

1.22

TexHUUeCKUue YCTPOKMCTBA: AJIEKTPOCKON, aMIIEPMETP,
BOJIETMETp, PEOCTAT, CYETUMK DICKTPUUSCKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIC ~ TPUOOPBI,  HArpeBaTeIIbHBIC
AJIEKTPONPUOOPHI (mpumepsr), AICKTPUICCKHE
MpeIOXpaHUTENH, JIIEKTPOMATHUT, DSIEKTPOJBUTATETH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
Mexanndeckoe ABWKeHUE. MarepuanbHas —TOYKa.
5.1 Cucrema orcuéra
8 8.2 OTHOCHUTETBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE MPsIMOTMHEHHOE TBHKCHHE
8.4 ###Par###HepaBHOMepHOE TPSIMOIUHEHHOE JIBIKEHHE.

CpenHsst W  MTHOBEHHass CKOpPOCTb Tela IpH




HCPaBHOMECPHOM ABUKXCHUHN

Yckopenue. PaBHOyCKOpeHHOE MPAMOJIMHETHOE
85 JIBUKCHHEC
8.6 #H#Par###CBo00o1H0e nanenue. OnblTel [ anuies
#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 [Tepuon m yactora oOpamieHusi. JluHneliHas u yriioBas
ckopoctu. LlenTpocTpemMuTenbHOe YCKOPEHHE
8.8 ITepBsiii 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HHHPar### [puHIUI CynepIO3UIINU CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#A#Par###Cuna TpeHus: Cuila TPEHUS CKOJIbXKEHUS,
813 CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIbI TPEHUS
###Par#H#Cuna TSKECTM U 3aKOH  BCEMHUPHOTO
814 TATOTEHHS. Y CKOPEHHE CBOOOIHOTO A ICHHS
815 HBuxenne  muaner  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku
8.16 PaBHOBecue MarepuabHON TOYKU. AOCOITIOTHO TBEPIOE
' TEIOo
###Par###PaBHoBecue TBEPAOro Tena C 3aKPEIIEHHOMN
847 ocbhi0 BpaieHus. MomeHT cunbl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenne ummynsca. MIMmyibe cusl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 HiH#Par###PeakTUBHOE ABUKEHUE
8.21 Mexanudeckas paboTa U MOITHOCTh
PaGora cun Tsxectw, ynpyroctd, TpeHus. CBs3b
8.22 SHEPruM U paboThI
[ToreHnmanpHass dHEPTUS Tela, TOAHATOTO  Hal
8.23 MOBEPXHOCTHIO 3eMJIH
8.24 [ToTentmanpHast YHEPTUS CKATOW MPYKUHBI
8.05 #H##Par###Kunetnueckas  sHeprusa.  Teopema o

KUHETHYSCKOMN OHCPIrun




8.26

#H##Par###3akoH coXxpaHeHUsS] MEXaHUYECKOW SHEPTUH

8.27

[TpakTuyeckue paboOTHI:

Omnpenenenue cpeaHe CKOPOCTH CKOJBXKEHHUs Opycka
WIA JBIDKEHHS IIapUKa TI0 HAKIOHHOW IUIOCKOCTH.
OmnpeneneHrue yCKOpeHUsl Tela MpU PaBHOYCKOPECHHOM
JIBIDKCHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBHCHUMOCTH TYTH OT BpPEMEHHU IPHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka THIIOTE3bI: €CAM MPH PABHOYCKOPCHHOM
JBI)KCHUU 0€3 HAdaJIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKCHUS
OT cCcuibl HOpMalbHOro namieHus. OmnpeneneHue
KodpuimeHTa TpeHus CcKoiamkeHus. OmnpeneneHue
*KEcTKkocTH mpyXuHbl. Ompenenenue padOTHl  CHIIBI
TPEHHSI TP PABHOMEPHOM JIBIDKCHHH Tela  II0
TOPU30HTANBHON MOBepXHOCTU. OrmpeneneHue padoThI
CWJIBI  YIOPYrocTH  TpU  TOOBEME  Tpy3a  C
UCTIOJIB30BAHUEM  HETOJABIKHOTO M TIOJBHIKHOTO

OJIOKOB

8.28

dusznyeckue sSBJICHUSI B npupoac: IMpuiInBbl U OTJIUBEI,
JABUWKCHUEC IIJIAHCT ConHeuHoMI CHUCTCMBbI, PCAKTHBHOC

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

Texuuyeckue YCTpOﬁCTBaI CIINAOMETD, JaTYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxkeHne. OCHOBHbBIE XapaKTEPUCTHKU

> KoJIeOaHUI: TIepUO/], YacTOTa, aMILIUTY1a

9.9 MareMarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu Npu KoiaedaTeIbHOM JABHKEHUN

03 3aryxatomue KosiebaHus. BbIHYXIeHHbIE KojeOaHMs.
' Pesonanc

94 Mexannueckue BoJHbL. CBONMCTBa MEXAaHMUYECKUX BOJIH.

[IpogonbHBIE U TIONIEpEYHBIE BOJIHBL. J[IMHA BOJHBI U




CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHYECKHE BOJIHBI

B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHueE 3ByKa
9.6 Wudpa3Byk u ynbTpa3Byk
[TpakTuyeckue paboOTHI:
OmnpeneneHue 4acToTbl M Iepuoja  KosieOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToTbl M Iepuoja  KosieOaHui
NpPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KosebaHui
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KosebaHui
NpY>)KMHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoja Kose0aHui rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTU
npyxuHsl. 3mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnueckue sBIEHUS B NPUPOAE: BOCIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEHUCMHYECKHUE BOJIHBI,
I[yHaMH, 3XO0
9.9 TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOJIb30BAHKE

yJIBTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJIHBI.

104 CBoiicTBa 371EKTPOMArHUTHBIX BOJH

10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH

103 DOnekTpoMarHuTHas mpupoga cera. CKOpPOCTh CBETA.

' BomHoBBIE CBOMICTBA CBETa

[TpakTueckue paboThI:

10.4 N3ydeHne CBOICTB  JJIEKTPOMarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
dusnueckue SBIEHUS B TpUpojae: OHOIOrHYecKoe

10.5 JIEHICTBHE BHUJIUMOTO, yIbTpaduoIeTOBOrO u
PEHTI'€HOBCKOTO U3ITyYeHUN

10.6 TexHnueckue yCTpOIiCTBa: HCIIOJIb30BaHUE




SJICKTPOMArdMuTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpssMonuHEITHOE pacpocTpaHEeHNEe CBETa
Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpakKeHUS
11.3
cBeTa
114 [Ipenomnienne cBeTa. 3akoH MPETOMIICHUS CBETa.
' [TotHOE BHYTpPEHHEE OTPAKECHHUE CBETA
11.5 Jlunza. Xop ydeit B muH3e
118 OnTnueckas cucrema ¢oroanmnapara, MUKPOCKONa H
' TeJIeCKOoIa
117 ['maz xak onruyeckas cuctemMa. bIH30pyKOCTh U
. JATBHO30PKOCTh
118 Pasnoxxenue 6enoro cBera B criektp. OmnbiTel HptoTOHA.
' CrnosxeHue CIIeKTpaIbHBIX IBETOB. Jlucmepcus cBeTa
[TpakTuyeckue paboOTHI:
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
OTPaKCHHSI CBETOBOTO JIy4a OT yrJia MMajeHusl.
###Par#t#13yuenue  XapakTepUCTHUK  H300pakeHus
peIMeTa B INIOCKOM 3epKalle.
#H#Par###ccnenoBanue 3aBUCUMOCTHU yria
MPEJIOMIICHUST CBETOBOTO JIy4a OT yIjla TaJeHUs Ha
119 TpaHUIE «BO3JIyX — CTEKIION.
' ###Par#HH#lonyyenne uU300pakeHUH €  MOMOUIBIO
coOuparoIie JMH3BL.
#H##Par###Onpenenenne (HOKYCHOTO pacCTOSHUS U
ONTUYECKOM CUITBI COOUPATOIIEH JTMH3BI.
#HAH#Par#H#0nbITEL IO pa3ioXKeHHo OeIoro cBera B
CIIEKTD.
HHAPar###OnbITEI IO BOCHPHUATHIO IIBETa MPEIAMETOB
IpH UX HAOIIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI
dwusndeckue sBICHUS B mpupoje: 3atMeHuss CoHIA |
11.10 JlyHbl, 11BeTa TeJ, ONTUYECKUE SBIEHUS B aTMocdepe

(uBet Heba, pedpakius, pagyra, MUPax)




Texuuueckue yCTpOMCTBA: OYKH, MEePUCKOII,

i ¢doroanmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
191 OmnbiTel Pe3zepdopna u miaHeTapHas MoOJENb aTOMA.
' Mogens aroma bopa
192 Hcnyckanue U INOTJIoLEeHUe cBeTta aToMoM. KBaHTHI
' JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus
194 Crpoenne aromHoro szapa. HyknonHas wmognens
' aTOMHOTO sipa. M3oronsl
195 PaguoaxkTtuBHble npespamenus. [lepuon nomypacnana
' aTOMHBIX sI7IEp
" SnepHble peakuyu. 3aKOHbI COXPAHEHHUS 3aps0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunrtesa u genenus suaep. Mcrounuku snepruun
12 ' CounHia u 3BE37
129 SnepHas osHepretuka. JledcTBHME — pagMOAKTHUBHBIX
' U3JIy4YEHU! Ha )KUBBIE OPraHU3MBbI
[TpakTueckue pabOThI:
HaGnroneHue CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB
U3ITyYEHUSI.
12.10
HccnenoBaHue TPEKOB: M3MEPEHHUE JHEPIUM YacCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue painoakTUBHOTO hoHa
dusnyeckue SBIEHUS B IPHUPOJE: €CTECTBEHHBIN
paZvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 paZiMOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHHEPAJIOB,
JICUCTBUE PAAMOAKTHBHBIX H3JIyYCHUH Ha OpPraHu3M
4eJI0BeKa
1212 Texnuueckune YCTpOWCTBA: CIIEKTPOCKOII,

PIHIIHBPI,Z[yaJ'IBHLIﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[lonnmanne ponu  (QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEICTABIECHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremMoodOpasywomeld poaun (U3MKK B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKHM M TEXHOJOrud, 00 3BOJIOLUU
¢bu3nyecKux 3HaAHUH M MX POJIM B ILIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE€ POCCUMCKUX M 3apyOECKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, OOBSCHEHHE MPOLIECCOB OKPYIKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT Ui

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JIBM)KEHUH Kak
crocobe CyI1ecTBOBaHUsI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (M3MYECKOH CYIIHOCTH SBJICHUH MPHPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIECMOHCTPHUPYIOIIUX JaHHOE (U3NIECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSBICHUE U3YYEHHBIX (QU3NUECKUX
SIBJICHUM B OKpYyKaromeM MUPEC, BBIACIIAA HX CYIICCTBCHHBIC CBOMCTBa

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHMHOI'O amnmapara M CHMBOJHUYCCKOTO
sA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJId PCIICHHA y‘-IC6HI>IX 3aJa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCI, (1)I/I3I/ILI€CKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJNIB3YS QyHAAMEHTAIBHBIC U AMITUPUIECKUE 3aKOHBI

YMeHHne OIMCHIBaTh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/ISI/I‘-ICCKI/IC

SABJICHUSA, UCIIOJIB3YS (1)I/I31/I‘-IGCKI/IC BEJINYHNHBI

Bnanenue ocHOBaMH METONOB HAy4YHOIO TIO3HAHHUS C YYETOM
coOrofieHusI MpaBuiI 0€30MacHOTrO Tpyjaa: HaOmoJeHue (PU3NIECKUX
SIBJICHUMN:

YMCHUC CaAMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTaThl, (HOPMYIUPOBATH BHIBOIBI;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (DU3HUECKUX BEIHUUH:
YMEHHE IUIAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpPATh
SKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY 10 HMHCTPYKLMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U AHAIW3UPOBATh IOJYUYEHHBIE PE3YJIbTAThl C
Y4E€TOM 3a/IaHHOU MOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTAJIBbHBIX  HCCIIEOBAHMUIA;
CaMOCTOSITENIbHO COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE 10  MHCTPYKLUUH,  IPEICTABIATH
MOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAEC TaOIUI U
rpauKOB, yUUTHIBATH IMOTPEITHOCTH, J€TIATh BEIBOJIBI IO PE3YIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (DU3MYECKMX  MOJCICH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O smpa) U YMCHHC IMNPHUMCHATH HUX IJIA

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMeHne oOBACHATh (PU3MUECKUE TPOIECCHl U CBOMCTBA TEN, B TOM
Yuclie U B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUIMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3yUEHHbIE CBOICTBA (U3NUECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

VYMenne pemarh pacu€THple 3afaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI W (OpMyINbI, CBs3bIBalOIIME (hU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISITH HEAOCTAIONINE JaHHbIE, BBIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIC Il €€ pelleHus, UCTIOIb30BaTh CIIPABOYHBIE JaHHBIC,
MPOBOJIUTh PAc4y€Thl M OLIEHUBATh PEATUCTUYHOCTh IOJIYYEHHOIO
3HayeHUs (PU3MUECKOI BEIMUYMHBI; YMEHHUE ONPENENITh pa3MEpHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIIMYHUHEI, HOHy‘lCHHOﬁ IIpU pCHICHUH 3a1a4n

YMmenune XapaKTCpPU30BaTb IMPHUHIMIIbI HeﬁCTBHH TEXHUYCCKUX
YCTpOﬁCTB, B TOM YMCJE OBITOBBIX HpI/I60p0B, U TMPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMMCAHUIO, UCIIOJb3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/I‘-ICCKI/IX SIBIICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/IquKI/IC




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3WYECKHX SBJICHUSAX B
MOBCEIHEBHOM KM3HM JUIs1  oOecrieyeHHs O€30HacHOCTH  TPH
oOpamieHun ¢ OBITOBBIMH ~ NpUOOpaMH W TEXHUYECKUMU
YCTPOHCTBAMM, COXPAHEHHUS 3/0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXKAlOIIEH cpele; MOHMMaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHIM

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnbIT mOMCKa, NpeoOpa3oBaHMA M NPEACTaBICHUS HH(DOpMAIIH
(U3MYECKOro COAEp)KaHUS C MCIOJIb30BaHMEM HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
HOJYy4YeHHOM HH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH WU
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BAaTh  IIPH
BBINOJIHEHUH YYEOHBIX 3a/laHUil HAay4HO-TIOMYJIAPHYIO JIUTEpaTypy
($U3NYECKOT0 COJIEp)KaHUs, CIIPAaBOUYHbIE MaTepUajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JIPYIyl0; yMEHHE
co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

O ®PU3UKE
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe JABWKeHHe. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD JBMKEHUS
PaBHOMepHOE U HepaBHOMepHOe JBUXkeHHUE. CpenHss ckopocTb. Dopmyia it
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMepHOE NpAMONMHENHOE IBU)KEHUE. 3aBUCHMOCTb KOOPAMHATHI T€la OT
BPEMEHHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKECHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH MJISi MPOEKIUH CKOPOCTH, TPOCKIUU
NepeMeIleHus, MyTH, KOOPAMHATBl MpPU PABHOMEPHOM IPSIMOJIMHEHHOM
TBYKEHUH
3aBUCUMOCTh KOOPJAMHATBl Tejla OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO JIBUKECHUS:
3
Se(f) =V, ¥ 1+ay * %
@opMyInbl UIS TPOEKIUH TEPEMEIICHHUs, TPOCKIIMA CKOPOCTH M TPOSKIUH
YCKOPEHHUs IPU paBHOYCKOPEHHOM MPSMOIMHEHHOM JABH)KEHHUH:
2
14 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduku 3aBHCUMOCTH OT BpPEMEHHM ISl TPOCKIMH YCKOPEHUS, MPOCKIHH
CKOpPOCTH, TPOEKIMU TMepeMeIleHHs,, KOOPJAMHATHI TPH PAaBHOYCKOPECHHOM
MPSIMOJIMHEHHOM JIBUKCHHUN
CBobonnoe maaeHue. PopMyIbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tela I10
1.5 BEPTUKAIM (JABM)KEHHE Tela BHM3 MM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH JUISI MPOEKIUH YCKOPEHHS,




MPOCKIIMA CKOPOCTH W KOOPJAMHATHI TPH CBOOOJHOM TAJEHUU Teja TI0

BEPTUKAIN

CkopocTh pPaBHOMEPHOIO JIBJKEHHUS Tejla I0 OKpykHocTu. Hampasienue
CKOPOCTH.

@opmysia sl BBIYMCICHHUS CKOPOCTH YEPE3 PaJUYyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2R
L=
T

LenTpocTpeMurenbHoe yckopeHue. HampaBieHne I€HTPOCTPEMUTEIBLHOTO

1.6 yckopeHusa. @opmyJia 171 BEIYUCICHNS YCKOPEHUS:
2
a — L
" R
®dopmyia, CBSI3bIBaIOIIAst IEPUOJ] U YACTOTY OOpaIleHUs:
v = 1
T
Macca. ITnotHocts Bemectsa. @opmyia i BBIYUCICHUS IIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJIO0
B3anmopeiicteue ten. Tperuit 3akoH HeroTona:
1.11 F. p I _Fl—>2
112 Tpenne nokost ¥ TpeHHe CKOJIbKEeHUs. PopMyIta Ui BEIYACICHUS MOJYJISI CUIIBI

TPCHUA CKOJIbIKCHUSA:




F_=u-N

1.13

Hedbopmarnuss Tena. Yopyrue W Heympyrue nedopmarnuu. 3aKOoH yHpyrou

nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BC@MI/IpHOC TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -1,
F=¢g L1 2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyna 175 BBIYUCICHUS CUIIBI TSHKECTH BOIM3H MoBepXxHOCcTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

Nmmynbe Tena — BekTopHas pu3ndeckas BeIMYnHa.
=mi

I/IMHy.TIBC cucteMsl Tea. I3MeHeHue HUMITYJIbCA. I/IMHy.]'ILC CHJIBI

1.16

3akoH COXpaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTEMBI TCII:
D=nyUy -+, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanudeckas pabora. @opmMyria st BEIYUCICHHS paOOThI CHJIBI:

A=Fsoosct

MexaHn4decKas MOIIHOCTh:

nv=4
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (I)opMyna JJISA BBIYMCIICHUA

KUHETUYECKON YHEPTUH:

HE)E
Ep=—r

TeopeMa 0 KHHETHYECKOH OHCpPIHUHU. <DopMyJ1a JIJISI BBIYMCIICHUS TTIOTEHIIUAILHOM




OHEPIHUH TC€J1a, IOAHATOIO

HaJ 3eMIIEH:

E,= mgh

Mexanandeckas OHEPIu-i:

E=E;.+E p
1.19 .
3aKOH COXpaHEHUs1 MeXaHU4YeCKOM 3Heprun. @opMyia sl 3aKOHA COXPAHEHUS
MEXaHUUYECKOM 3HEpPIrUU B OTCYTCTBHE cUJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IIPU HAJTMYUU CUIIBI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH 6oku. KIT/] mpocThix MexaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHue TBEpAOTO TENA.
dopmyiia i1 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
P=%5
191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTnyeckoe 1aBlIeHUE BHYTPH KUIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=Pgh+ Do,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akoH Apxumena. Popmyna Uisl ONPENEICHUS BBITAIKUBAIOLIECH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM ras:
1.23

Fam =PV

Vcaosue nnaBanus tena. [lnaBanue CYZ0B U BO3AYXOILJIABAHUEC




1.24

Mexanndeckue KojaeOaHus. AMIUIMTYJa, TEPUOA W 4YacToTa KOJeOaHHIA.

®opmyiia, CBA3BIBAIOLIAS YACTOTY M IEPUOJL KOJIECOAHNUIA:

1.25

MareMatnueckuii W NpyKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu mnpu

KoJie0aTeIbHOM JBHXCHHUHU

1.26

3aryxatomue Konebanus. Beinyxaennsie konedbanus. Pesonanc

1.27

MexaHudecKrue BOJIHEL. HpO,Z[OJ'II)HBIe N IIOIIECPCUYHLIC BOJIHEI. Z[J'H/IHa BOJIHBI U

CKOPOCTb PacIpOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKocTh U BbicOoTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHUIIE

nByX cpell. MH(dpa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHedl MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
NpYXUHBI, K03()(UIIMEHTa TPEHUSI CKOJNBKEHHS;, paOOTBl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHS Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHs OpycKa TpH JBM)KEHHH 10 HAKIOHHOW IUIOCKOCTH; YacTOTHI H
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Mepuoja
KoJ1e0aHui MPYKUHHOIO MasTHUKA; MOMEHTA CHUJIbl, JEHCTBYIOIIErO HA phlyar;
paboThl CHIJIBI YNPYTroCTH MNpH MOJBbEME Tpy3a C MOMOILBIO HEMOABHKHOTO
0510Ka; pabOTHI CUJIbI YIPYTOCTH MPHU NOABEME I'py3a C HOMOIIBIO MOABUKHOIO
610Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BbEMaA MOTpYyKEHHOM
4acTH TeJla U OT MJIOTHOCTH XKHUJAKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUS CKOJIBXKEHUS OT CHUJIbl HOPMAJIbHOIO JaBJIE€HUS U OT
poJla IOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B NPYXKHUHE, OT CTEIEHU
nedopmaluu MpyKUHBI;, YCKOPEHUs1 OpycKa OT yrila HakJOHAa HaIpaBIISIONICH;
nepuosia (4acToThl) KosueOaHU HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; NEPHOAA
Koje0aHui MPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIeIOBaHNE HE3aBUCHMOCTH TepuoJa KoleOaHWd HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycimoBus paBHOBECHSI pblvara

1.30

Qusuueckue sA6neHUs 6 npupode: TPUMEPBl JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B KUBOW W HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKEC, IMPUWINBBI W OTIUBLBI, JABUKCHUC IIJIAHCT ConHeyHOH CUCTEMBI,




PEaKTUBHOE JIBUKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEIOBEKa, BIUSIHUE
aTMoc(epHOro MaBIICHWs HA KMBOW OPraHW3M, IUIABAHHUE PbIO, BOCIPHITHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 5XO

Texnuueckue yCWlpOﬁCWlGG.’ CIIMAOMETP, OAaTYMUKH IIOJOXKCHHUA, paCCTOAHHA U
YCKOpCHHA, AUHAMOMCTpP, IMOAIIWIIHUKH, PAKETBhI, pblYyar, HOHBH)KHBIﬁ n

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmmecss COCyAbl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE YIIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUUIOBBIE AABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KUHETUYECKOH  TEOPHH  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrannmmueckue u amopHbIe TETIa

29 JIBmwkeHne dacTui —BemecTBa. CBA3b CKOPOCTH JBIDKGHHS YacTUI[ C

' TeMreparypoil. bpoyHoBckoe aBmxenue, 1uddysus

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TennoBoe pacimpeHue u cxaTue

2.5 TennoBoe paBHOBeECHE

25 Buytpennsis sHeprusi. Pabota um Temionepenada Kak CIOCOOBI HM3MEHEHUS

' BHYTpPEHHEN SHEPTruu

2.7 Bunas! Tennonepeaayn: TeIONPOBOJHOCTh, KOHBEKIIHS, N3TyUeHNE
HarpeBanne wu oxmnaxaeHue Ten. Komu4ecTBO  TemIoOTHL. Y IeNbHas
TETUIOEMKOCTb:

2.8
O=am(t,—1,)
3aKOH COXpaHEHUS PHEPrHMHM B TEIUIOBBIX MpOIleccax. YpPaBHEHHE TEIIIOBOTO
Oananca:

2.9

O +0,+..=0
HUcnapenne u koHjaeHcanud. V3MeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce
210 UCmapeHuss W KoHJeHcanuu. KumeHue KMAKOCTU. YJenpHass TerioTa

napoo6OpazoBanus: L = Q/m




2.11

BrnaxnocTs Bo3ayXa

2.12

[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEH DSHEPrUU MpH

IUTIaBJICHUU U KpUCTAJIJIM3allhU. YV aenpHas TEII0Ta MJIaBICHUS

2.13

BHYTpeHHHH OHCPIuA CropaHusd TOIIJIMBA. y,I[eJ'IBHaH TEIJIOTA CTOpaHusA TOILJIMBA:

q=Q/m

2.14

[Tpunnume! padoTel TeroBeix ABuraTenei. K1/l remioBoro qsuraress

2.15

IIpaxmuueckue pabomul

N3mepenue yAenpHON TEIIOEMKOCTH METaUIMYECKOrO0 LIMIUHAPA; KOJINYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOH TeMIepaTypbl (QUKCHPOBAHHOM
Maccpl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEIUIOTHI,
OTAaHHOI'0 HAarpeTbIM LMJIMHIPOM, IIOCIE OIyCKaHMs €ro B BOJY KOMHAaTHOU
TEMIIEPATYpPbl; OTHOCHUTEIBHOM BJIAXXHOCTU BO3/yXa; YJEIbHOW TENJIOTHI
IJIaBjaeHuss JbAa. McecnepoBaHue WM3MEHEHHs TEMIIEpaTypbl  BOJBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBICHHS TEMJI0OOMEHa MpU CMEIIMBAHUM XOJIOJHOW U

ropsiuei BOJbI; MpoIecca UCIapeHUs

2.16

Dusuueckue A6n1eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalUJUIIPHbIE
SBJIGHUSL B MPHUPOJE, KPUCTAILIBI B MpHUpoae, uznyuenue ColiHLa, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE pOChI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUISApbl, IPUMEPbl UCIOIb30BaHUSA KPUCTAJLIOB,
KHUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETP, MapoBasi TypOMHA, JBUTraTelb BHYTPEHHETO

CTOpaHHUsI

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

Onextpuzanus Ten. J[Ba BUAa 3IEKTPUUECKUX 3apsi/iOB

3.2

B3anmopeiicTBre 3apskeHHBIX Tell. 3akoH Kyiona

3.3

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

3.4

Onektpruueckoe mone. Hanpsok€HHOCTh  3yekTpuueckoro mnoud. [IpuHnmn

Cynepro3uruu 3JICKTPUICCKUX moJiei (Ha Kau4€CTBCHHOM ypOBHe)

3.5

Hocurenu OJICKTPUYCCKUX 3apAd0B. I[eﬁCTBHC QJICKTPHUYCECKOI'O0 TIIOJId Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I H JUSJICKTPHUKHU




[TocTosHHBIN 35eKTpUYecKHil TOK. JleicTBUs 3iekTprudyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 | =qg/t,U=Alq
DJIEKTPUYECKOE CONPOTUBIICHHUE. Y AEIBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma mus yyactka snekrpuueckoi mernu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U =U;I=1+1I; rR=%
2 2 2
CwmenaHHble COSMHEHUS TPOBOJHUKOB
Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoyns — Jlenna:
3.11 O=IR-t
3.12 OneiT Opcrena. MarHuTHoe TmoJIe MNPSMOrO MPOBOJHUMKA € TOKOM. JIMHMH
MarHuTHON MHIYKITUH
313 MarauTHoe TI0Jie€ IIOCTOSHHOTO MarHuta. BzanmmojeicTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JlelicTBrEe MarHUTHOI'O NOJISl HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue anekTpoMaraiuTHoM uHAYKuu. [IpaBumno Jlenua
Ilpakmuueckue pabomol
N3mepenne  JIEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HHMKAIOLIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIIOUKa), OT HAMPSDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH

CONMPOTUBJICHHUA OT JJIMHBI IPOBOJHHUKA, IIJIOMIAAN €TI0 IMOIICPECYHOTO CCUCHHUA U




YAEIBHOTO CONPOTUBIICHHUS.
IIpoBepka mpaBuia Juist IEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COEJMHEHUM INPOBOJHMKOB; IpaBWja I CHIbI DJEKTPUYECKOIO TOKA IpHU

[apajuIeIbHOM COEIMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

DQusuueckue A6NeHUs 6 npupoode: DIEKTPUUECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Ipel( MOOCOB,
POJIb MAaTHUTHOTO TTOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: SICKTPOCKOI, aMIIepMETp, BOJIBTMETP, pPEOCTarT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTrUH,  OJICKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIC AJIEKTPOTPUOOPHI (mpuMepsI), AJICKTPUICCKHE
MPEIOXPAHUTENN, dSJCKTPOMArHHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKAa,
TEHEPaTOp MOCTOSHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikara 3J1eKTpOMarHUTHBIX BOJTH
3.20 JlyueBast Mmonens cera. [IpssMonmHeliHOe paclipoCTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cseta
304 JIunza. Xox nyueit B nmuH3e. DOKyCHOE paccTosiHUE JHH3bI. OnTHYecKas Cuiia
' mum3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTudecKkrue IpuOOpsI
Ipaxmuueckue pabomul
#H##Par###lI3mMepenne ONTUYECKON CUJIBI COOWparomel JUH3BL, (OKYCHOTO
paccTosinus cobuparoiiei TUH3bI (M0 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa
1 U300pakeHMs], KOTJa MpeAMET PacrojiokKeH B JBOMHOM (DOKyCe), TTOKA3aTeIIs
3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Par###lccnenoBanne CBOWCTBA HM300pa)KEHUs, TMOIYYEHHOTO C TOMOIIBIO
coOuparomield JHUH3bI;, U3MEHEHUs (OKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia TPEJIOMJICHUS CBETOBOIO JIyda OT YIJIa MajeHUs Ha
TPaHUIE «BO3IIyX — CTEKIIO»
3.97 Quzuueckue senrenus 6 npupooe: 3armenus Comnuna u JlyHBI, 1BeTa Te,
' ONTUYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoiicmeéa: OUYKH, TEPUCKON, QoToammapaT, ONTHUYECKUE
' CBETOBOJIBI
4 KBAHTOBUBGIE SABJIEHUA




PannoaktuBHOCTH. Anb(da-, Oera-, raMmma-u3nydenus. Peakiuu anbda-u Oera-

4.1
pacnaga

4.2 OmnbiThl Pesepdopaa no paccesnuto anba-uactui. [lnanerapaas moaens atoma

4.3 CocraB aromHoro sipa. M3otomnbl

4.4 IIepuon nomypacnaza aTOMHBIX sA€p

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue s6neHUs 6 Npupode: E€CTECTBEHHbBIM pPaaUOaKTUBHBIN (oH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MUHEPAJIOB,
JeiCTBUE paJIMOAKTUBHBIX U3Ty4EHUI Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, MHAUBUyaJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPpHAasA OHCPIreTUKa




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






