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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHON 00pa30BaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYCHHS
bu3uKN Ha AEATETHbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO Y4€OHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3yYaeMbIX XHMHEH, OHoJIoTHeH, acTpoHOMHUEH © (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
NpeIoCTaBIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNNbCTBA JUIs TOTyYeHHS BHIBOIOB.

[lenmn wusyueHnus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Konmenmuum mnpemnogaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yromux
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHONH pELICHUEM



Komnernn Munucrepcersa npoceienust Poccuiickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOydYalolmuXcs K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHEC  TPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITh (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEld (PU3HMUECKOTO COAEepKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3HUKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOIN HAYKH.

Ha uzydenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMmMe no (U3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHMUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

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

®dusnueckue BennuuHbl. 3Mepenune @usmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOAY.
EcTecTBeHHOHayuyHBId METOJ| TMO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUECKUX SBICHHUI C TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpU MOMOIIM KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenue OpOyHOBCKOTO JTBUKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbITh 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBHKEHHMSI (LIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbkeHHs (Iedopmanun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U 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
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIecTBOBaHUS
BO3MyIIHONW 000youkn 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

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

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacCChI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpyKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpumeHeHue 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 3HEPIHUS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUe U CKaTheE.

Temmneparypa. CBsi3zb TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HW3MEHEHHUsS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Buer TEIUIONEpEeAAUH:
TEILIONPOBOJHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TermnoBbix apurareneit KIIJ[ TemmoBoro nBurartens.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JTBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro pacupeHus Teul.

W3meHenue naBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaXkJIeHue Py COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MIMPHUIIA.

OnbITH, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmrogenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanre siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYEeCKuX 3apsnoB. BzaumopericTBue
3apsbKeHHBIX Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApajuIeNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnntHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VcIonb30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Hemoncmpauuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIi pa3ps.
. 3MepeHune CuIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTHUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbl TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Y€pe3 pPE3UCTOpP, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIESKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
O00BeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS 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 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KITACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOoyckopeHHOe mpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbIThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CyNEpPHIO3ULIUN CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

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

Nmnynec tena. M3menenne mmmyinbca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJIa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO Xe Tema
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKoOpoCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanre npu3HakoB PAaBHOYCKOPEHHOTO JIBHYKCHUS.

HaOmronenune aBuKeHUs Teia Mo OKPYKHOCTH.

HabmroneHne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHMHEeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JICUCTBYIOIIECH Ha HETro
CHIIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHHUSI.

CoxpaHeHre MEXaHHUUECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa W JabHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YINPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXPaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — koneOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKISCHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

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

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIe IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  [IpsiMosmHEerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopnwie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHHUsI CBETOBOIO Jydya OT yria
NaJICHUs.

2. M3ydeHue xapakTEPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTH yIJia IPCJIOMJICHUA CBCTOBOIO Jiyda OT YyTJId
naacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. [lomydyenue n3o6paxxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIHTPHI.

Paznen 12. KBanToBbIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue v NorioeHne cBeta aroMoM. KBaHThI. JIMHeuaThle CEKTPHI.

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

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3InYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOTO (poHa.

IHoBTOPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb MIPEAHA3HAYEH /JI1 CUCTEMATHU3aluu
u  0000mIeHWS TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJII MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT YUYEOHBIN MpeaMeT.

[Ipr M3ydyeHUn NaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUPYETCS
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIIMTIHATBHO AESTENBHOCTHBIN XapakTep AAaHHOTO paszjena pean3yeTcs
32 CY€T TOro, 4YTO OOy4YarlIHMecs BBIMOMHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
HAa OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPYIKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAyYHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLHIIOB B JIESITEIBHOCTH
Y4YE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- c(popMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUM NPaKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOdeCChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TPUMEHEHHE (U3WYECKUX 3HAHUM JJIA pelieHus 3ajad B
00JIacTH OKpY>Kalollel Ccpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HX

pelIeHus;

e 8) amanTanmuMm K HM3MEHSIIOIMIMMCS YCJOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAaHUM U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTHX;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

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

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

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

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOSHHS TpOTrpaMMbl IO (QHU3WKE HA YPOBHE OCHOBHOTO
o01mero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue J1eficTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
000OIICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPHU M3YYCHUU (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€TaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK HCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLUIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIHO (POPMYIMPOBaTh 000OIEHUSI U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS;

POTHO3UPOBAaTh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (PUBHUUECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPENJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TMpPEICTaBICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NelCTBHA:

B XO€ OOCYXIeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
Jranora, oOOHapyKUBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMAThH IIEJTM COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNiATh pPOJH, OOCYXKIaTh NPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 00001IIaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KAa4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSL.

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

Camoopranusauus:

BBISIBJIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHUsX, TPEOYIOIUX
JUIs pelieHus (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, TPUHSATHE pELIEHUS B TpyMIe, NPUHATHE pElIeHUM
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM PElIeHUs (GU3HUECKON 3aaul WIIN
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) pe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYecKOro UMCCIeJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBUIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s HA MECTO JPYroro 4eloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJI30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHUSI BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEWHOE), TPAaCKTOPHUsS, pPaBHOAEHUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIacCTUYEeCKasl),  HEBECOMOCTH,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeAadya [OaBJCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMUYMUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpEeHUs, AaBlicHHWEe (TBEPAOTO Tela, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, TUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICT  HMCIOJIb3YeMbIX  BEIMYUH, UX
000O3HaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTMMH BEJIMYHMHAMM,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEH (DM3NYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiateh pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
yCIIOBUS 33J]a4 3aIMCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HMUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W HHTEPIPETUPOBATH
NOJ[yYEHHBI pe3ysibTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznIecKux CBOIICTB TEJIL: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKCHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Ciexysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKCHHBIX TaOMUIl W TpaduKOB, JENaTh BBIBOJLI MO PE3yIbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MUIECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByIOmas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIIOKEHHONW WHCTPYKIUH: TIPH
BBITIOJTHCHUH HW3MEPEHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpOH HAa WX oOmucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACISTH
uH(OpPMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPECYMBON WM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJIHCHHH YUEOHBIX 3aJaHUN HAyIHO-TTOMYJIIPHYIO
JUTEPATypy  (PU3MUECKOTO  COJNEp)KaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BrajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COIEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIIEHUS O pe3yJibTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPaAMOTHO HKCIOJIB30BAThH



U3YYCHHBI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIOJI30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arpeTraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KaNWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpOBOHOCTD, KOHBEKIIHUS, H3JIyYeHHUe),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O HUX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKECHUE U KaNWULSIPHBIE SBJIICHUS B TIPHUPOJE,
KpUCTaJUIbI B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJIeHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOoB, pOJb MAarHUTHOTO TMOJIS JJIs KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndeckue BeTUUHHBI (TeMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHAas TEeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUWE  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €OUHMIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTPOEHHs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PM3UUYECKUX SIBJICHHMH,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3YS 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
yCJIOBUS 3aadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NUECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

MPOBOJUTH OMBITHI 1O HAOJNIONEHUIO (PU3NYECKHX SIBJICHUNH WM
buznyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MpU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIOMIAroIei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel W B3aWUMOJEUCTBUE
DNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHATHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTAa,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIHPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUH ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOro
CEUEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMUIl M TrpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yJelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTIOIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUS HM3YyYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETP, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeNIbHbBIM U MapalljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasziuyasi yclIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOAUTH  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaloIIeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWUK W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3MUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypcbl cetu MIHTEpHET, BiIageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
CoIepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATCTLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMYCCKUX
MPOIECCOB paclpeAesaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTbHOCTh TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, Jaeopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTb,
CIEKTPbl UCIYCKAHHUS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIKEHHE, CBOOOHOE
MaJIeHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPaKCHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3NYeCKHe SIBICHHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIaHET COJTHEYHON CHUCTEMBI, PEAKTHUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO M PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHus, BEC Tela, HMMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAsI MEXAHUYECKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUEHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUMYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M MPOLECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHWs DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTEIbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATDH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparolmuecss Ha cucremy u3z 23
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAaHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4dyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKOHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY H3 H30BITOYHOrO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ  OMbITAa W €ro  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJII,

MPOBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENIbHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBETa OT yTIia MaJCHUs W yria MpeIoMJICHHs OT yriia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢u3nyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NeiaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKass Cujla CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pasznuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOTN, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YYeOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoIel JIMH3E;
OPUBOJUTH  MpUMeEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY KaloIlel cpejie;

OCYIIECTBJISATh, TMOUCK HHPOpMaMu (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTNOJHUTEIIBHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy  (QU3MYECKOTO COAEpXaHMs, CIPAaBOUYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILIEHHS HAa OCHOBE
uHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3yIbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMPU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUIEHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO 9YacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcebi
Pazjnen 1. ®usuka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O oje 2
M3HEa - Hayka 0 fpupol hitps:/m.cdsoo.ru/7f416194
1.2 dusnueckue BEIINIUHEI 2 1 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHHe Betlectsa https://m.edsoo.ru/7f416194
) JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHeie cOCTO elleCcTBa 2
rperatet TOAHMSA BEIICCTR https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHue U B3auMo/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHnueckoe IBHKEHHE 3
Al https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, MIOTHOCTh 4 1 bubnuotexa [JOK




https://m.edsoo.ru/71416194

bu6mmoreka [IOK

. .B 14 2
33 (ua. Bunkt cin https://m.eds0o.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TeJIaMU, )KUIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTh. JHEprus
bu6nmoreka [JOK
5.1 P 3 1
a60Ta 1 MONHOCTS https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 II 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
53 Mexanuueckasi SHeprus 4 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KVIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB H TeM nu(ppoBLIe
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3zneua 1. TenyioBble sIBJICHUS
1.1 CTpoeHue 1 CBOMCTBA BEILIECTBA 7 bubmorexa LOK
’ p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILTOBBIC TIPOLECeht > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 7! 20 2 7
OCTOARHBIH STICKTPHHCCKHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIIEHUS 6 1 1.5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
JICKTPOMATHHTHAS HHYKIWA https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KVIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudgpoBbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHHYeCKOEe ABH)KCHHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIKMCAHHUS https://m.edsoo.ru/7f41a4a6
N bu6 OK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 MexaHndeckue KoaeOaHust 7 3
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjnen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCpOCTPAaHEHHUS CBETA 6 2 bubnmnoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 aznokeHue 0eIoro cBera B CIEKTP 3 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1adab
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 s 7 1 1
AACPHHIC peartiui https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nea 6. IloBTopuTte1bH0-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHHE COEPIKAHUS 9 ) bubmmorexa [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
SBnenus npupopl. Guznueckue
SIBJICHUS

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaT4nKa
TEeMIIEpaTyphl"

Kak ¢u3suka u apyrue ecTecTBeHHbIE
HAaYKHU U3Yy4aroT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/L
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIel

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa,
IIyIIEHHOTO TOPU30HTAJIBHO, TEM
Oosbliie, yeM OoJblIe BHICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. OMbITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI IO
9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCc0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMEpHOE M HEpaBHOMEpPHOE bubmmorexa [OK
https://m.edsoo.ru/ff0a05c6
JIBI)KEHUE
bu6mmoreka [IOK
13 Cropocts. Eaunuue! cropocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt ¥ BpeMEHM IBUKECHUS bubnmorexa LIOK
https://m.edsoo.ru/ff0a0ac4
Nuepuyst. 3aK0H HHEPLIUH.
15 BsalfMoneﬁCTBHe TeJ'IpKaK MIpUYHHA bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUs CKOPOCTH JIBHXKEHHS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00beMa TeJia o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue




IIJIOTHOCTHU TBépI[OFO TC1a»

Permtenne 3agaud mo reme "IlmoTHOCTE

bubmuorexa [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMozeiicTBus tea. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SBnenue TaroreHus. Cuma TSXKECTU
CBs13b MEX]Iy CHIJION TSKECTH U
. bubnuorexa [JOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ana4 1o teme "Cuiia TsKecTu
” Cuia TsSHKECTH Ha APYTHX IJIaHeTaxX. bubnnoreka [JOK
OU3NYECKUE XapAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6nmoreka [JOK
24 Nsmepenune cun. JluHamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al 778
CrnosxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJHOM TIPSIMOK bubmorexa HOK
a N p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pemrenue 3agau o reme
"PaBHoaeiicTByromas cuin"
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnoreka [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas paborta «M3yuenue bubnuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUS U
XapakTepa COIPUKACAIOLIUXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIOIIEH CHITbI
Pemenue 3anau o remam: «Bec

3l tena», «['paduueckoe nzodpaxkeHue bubnmoreka [JOK
cuy, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexanndeckoe IBHKEeHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300pasKeHUE CHI»,
«Cumb»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JaBJIEHUs Ta3a oT 00bEMa, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTyphbl
Ilepenada naBieHus! TBEPALIMU
35 TenlleI/I, JKUAKOCTSIMU U 1;a3aMH. 3akoH bubmmorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B JKUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAaHHOE JEWCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3amad mo teme «/laBnenue B bubmuorexa [JOK
SKUIIKOCTH M raze. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826

38 CooOrarommuecs cocyabl bubnmnorexa [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

r N
39 HAPABIIHCCKHH npece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emn. [IpudaurHb
CYIIECTBOBAHUS BO3yIIHOMN
41 o}(;lélnoqxn 3emiu 3;3};ICI/IMOCTL bubmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMOoC(epHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 B LA aBJICHHE
ec Bo3ayxa. ATMocepHOe TaBICHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMocepHOTo TaBICHUS. bubnnoreka [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BLICOTL?HI; OBHEM bubmmorexa OK
A ably https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau o reme
46 n n
ATMOcC(epHOe aBIeHHE
€MCTBUE KUIKOCTH U Ta3a Ha
47 f rpyXKE€HH I[B HHX TEJO bubmorexa HOK
OTPYIEHHOE ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabora «OnpeneneHue
43 BBITAJTKUBAIOIICH CUJIBI, bu6mmorexa [IOK

,Z[CI\/'ICTBYIOH.ICI‘/’I Ha TECJIO, IIOTPYIKCHHOC
B XKXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJE OT 00BbEMA MOTPYKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Ten

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

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

51

52

53

54

JlaGopaTopHas pabora
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHHE JIOJKU U
onpeseneHue e€ rpy30no bLEMHOCTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxormnaBanue»,
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
U Ta30B»

Mexanudeckas pabora

Momntaocts. EquHUIEI MONITHOCTH

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

56

57

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHue TBEpABIX TEN, KUAKOCTEN
u razoB» / Beepoccuiickas
poBepoyHas paboTa

58

PesepBubIii ypok. Pabora ¢ Tekctamu
o Teme «/laBnenne TBEpABIX TN,

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




59

60

KUIKOCTEHN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta
«HccrenoBanue ycioBrii paBHOBECHS
pbryara»

Pemmenue 3amay o teme «Y CIIOBUSA
PaBHOBECHSI pbIUaray

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478¢

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

61

KoaddurmenT mone3noro neicTBus
Mexanmu3ma. Jlaboparopuas pabora
«M3mepenne KIIJI HaknoHHOM
TUTOCKOCTI

0.5

62

63

64

Pemrenne 3agau o teme "Pabora,
momtHocth, KIT/1"

MexaHuuecKasi SHeprusl.
Kunernueckas 1 noTeHIHaIbHAas
JHEprus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepUMEeHTalIbHOE OIpeIeTICHHE
WU3MEHEHUS KUHETUYECKOU 1
MOTEHLIMAJIbHON SHEPTHH NTPU
CKaTbhIBaHWM TeJa 110 HAKIIOHHOU
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPTUSD)

PesepBHelit ypok. Pabota ¢ TekcTamu

bu6nmoreka [JOK




o TeMe "MexaHnueckoe IBuKeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0a4ee6

68 o teMe "Pabdborta. MOIIHOCTS. 1
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
. bubnmoreka [JOK
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hble Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUTSIPHOCTb. | bubnuotexa [JOK
IToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHne u cxaTmue 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubmumoreka [IOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstueit BoAbI"
Pacuer koaudecTBa TEILIOTHI,

15 HE0OXOIUMOT0 ISl HATPEBAHUS TEIa
Y BBIJICJISIEMOTO UM TIPH OXJIAKIECHUN

16 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
yAEJIbHON TEMJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
cropanust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2611 VnenbHas bubmmorexa [TOK

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

TEIUTOTAa TIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
YIEIbHOW TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pazoBaHue U KOHACHCAIHSL. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumieane. Y nenpHas temiora bu6mmoreka [IOK




22

23

napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTD TEMIIEPATYPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEIBHON BJIAXKHOCTH BO3/1yxa"
Pemenue 3agau Ha onpeneneHue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHuuMIIBEl pabOTHI TEMIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUSI
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN M 3aIIUTa
OKpYKarolle cpeibl

3akoH COXpaHCHHA U IIPCBpALLICHUSA
OHEPTIHUH B TCIJIOBLIX IMPOLIECCAX

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBrie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BemecTa"

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

28

KonTponbhas pabota no teme
"TeroBble ABiIeHUA. V3Menenne
arperaTHBIX COCTOSIHHI BeriecTa"

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

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUUYECKUX 3apsI0B
VYpok-uccnenoBanue "IneKTpU3aLUL
TeJ UHIYKIUEN U ITpH
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apssKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 HanpsikeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHIun cynepno3uinuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snektpuyueckux 3apsjios.

33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiecTBoBaHMs. MicTouHUKM bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnrorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKH 1
U JUAJIEKTPUKA"

39 DNEeKTPUYECKHUI TOK B METaJIJIaX, bubnuotexa [JOK
JKHJIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u peI:“yjII/II;)OBaII;I/Ie CUJIBI 0.5 bubnmorexa LOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEeKTPUUECKOE HATIPSKEHHE.
Bonbr™merp. JIabopaTopnas pabora

bu6mmoreka [IOK

42 "N3mepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HarnpspKkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3IEKTPUUYECKOTO CONPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOJIHUKA OT €r0 JJIUHBI, ILIOIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYCeHUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aa44a

enu
Jlaboparopras pabora
"UccnenoBanue 3aBUCUMOCTU CHIIBI

46 TOKa, UIYIIETO Yepe3 PE3UCTOp, OT 1 bubmorexa LHOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka

48 IIPAaBUJIA CII0KEHUS HANPSHKEHUH NIPH 1 bubmmorexa LIOK
MOCJIEA0OBATEIILHOM COETUHEHUHN JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA MIPU ) bubnuoreka [IOK

MapaJJIETbHOM COEUHEHUHN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3a1a4 Ha IPUMCEHCHUC

50 3akoHa OMa JUIst pa3jInyHoro bubmmnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHMS IPOBOJHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenmna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
52 a00TBI ¥ MOIITHOCTH 3JIEKTPUYECKOTO buGnnorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYecKre ey 1 MOTpeOnuTen
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MAaTHUTEI, UX
B3alMOJCUCTBHE
55 Ypok-uccnenosanue "M3yuenne bubnnorexa [HJOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
bu6mmoreka [IOK
56 3eMJI1 U ero 3Ha4YeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUYECKUE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSHHBIH
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUIecKHe 3apsiIbl.
P P bubnmnoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoaecTBUA. I1oCcTOSHHBIN
anexkTpuyeckuit Tok" / Becepoccuiickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

PesepBHelitl ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepocceuniickas
IpoBepoyHas pabora

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

60

OmnsIT OpcTena. MarHuTHoe nojie
NEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne HIIeKTPOMarHuTOB B
texHuke. JJaboparopras pabora
"N3yuenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTeN e B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopartopHnast pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBUraTesns"”

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

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
MOJyYEeHUS PJIEKTPUUYECKOW SHEPTHUU.
DJIEKTPOCTAaHIIUH Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIIeKTpUYecKue u




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o Teme

66 "DJIeKTpUYECKUE 1 MAarHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. PaboTta ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBbie BICHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIii ypok. Pabora ¢ TekcTamu |
1o Teme "MarHuTHbIC SBJICHHS"
OBILIEE KOJIMYECTBO YACOB I1O 68 1455

I[TPOT'PAMME




9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jlj;_n Tema ypoka Bcero Konrpoapusie  Ipakruteckue f/llj;:eﬂl/lﬂ 22[?;Ez§:;eeﬂbﬂble
padoThI padoThbI pecypebi

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubnuoreka [{OK
MEXAaHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeqHsst U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKECHHS. 1
I'padux ckopocTH
Jlabopartopnast pabota "Onpenenenue

7 YCKOpEHHUS Tena npu | 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM ABIXKECHHH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

g CBoOomHoe nagenne teia. OIBITH |
lanunes

9 PaBHOMEpHOE IBUKEHUE 11O | bubmuoteka [IOK

okpykHocTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInaeiHas u yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IIepBeb1it 3ak0oH HproTona. Bektop bubmuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIASA cHIla https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akoH HproToHa. Bbu6motreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3agau Ha npuMeHEeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbec
bubnnorexa [JOK
15 Cua ynpyroctH. 3akow I'yka https://m.edsog)_.lru/faneca2
16 Pewenue 3ampau no reme «Cuna
YIPYTOCTHY
17 JlaGopatopHas paborta «OnpeneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmmnorexka HOK
18 Crna Tpenms https://m.edSO(])_.[ru/fanﬂ 38
19 Pemenne 3amag mo reme «Cuna bu6mmoreka IIOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnnorexa [JOK
Kod(pdurmenTa TpeHUs CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3ampau no reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubnmorexa LHOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
) Cuia TSOKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "/IBrxeHue Ten

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenue 3anay no teme "Cuna
bubnunoreka LIOK
24 TSDKECTU U 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 IIepBas kocMHU4eCKask CKOPOCTb. bubnuoreka [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepraibHOW TOUKHU.
AGCOIIOTHO TBEPAOE TETO.
i bubnuoreka [IOK
26 PaBHOBecue TBEpOTO TENA C
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
Mowment cuinsl. LenTp TspKECTH
PaBHOBecue maTepralbHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TENA C©
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuisl. LeHnTp TspKecTH
)3 Pemenue 3agau mo reme "MomeHT bubmmoteka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
" bubmuoreka [IOK
29 Teme "MexaHn4YecKoe IBUKEHHE.
o " https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbhas pabota no teme
| bubnunorexa LIOK
30 MexaHnueckoe OBIKEHIE.
. " https://m.edsoo.ru/ff0b06ec
BsanmoneiicTBue Ten
31 Nmnynbse Tena. Umnynsc cuiibl. 3aKoH bubmuoteka [IOK




COXPAHEHHUS UMITYJIbCA. YIIPYroe U
HEyIIPYroe B3auMOJECHCTBUE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunoreka LIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnmnoreka HOK
34 Mexannyeckasi paboTa u MOITHOCTh https://m.edsogru/fbeOa84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTHU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 3HEprUU U paboTHI.
IloTenunanpHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKe
40 JlaGopatopHnas pabora «3yuenue bubnmnoreka [HOK
3aKOHA COXPaHEHUs DHEPIrUmn» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubnunorexa LIOK
XapaKTEPUCTUKA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubmmorexa [JOK
BreinyxaeHHsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTU
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

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

46

Jlaboparopnas pabota «Onpenenenue
94acTOTHI U Iepuoja KojaeOaHHii
NPY>KUHHOTO MasTHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopras pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHni
rpy3a, HOABEUIEHHOTO K HUTH, OT
MaccChl Tpy3a»

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

48

49

50

Mexaunueckue BOHBL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJTHBI

Vpok-koH(pepeHus "Mexannueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKre BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

bubnuoreka [{OK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
uHOPa3BYK B IPUPOJIE U TEXHHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmorekxa [IOK




Teme "3aKOHbI COXpPaHEHMUSI.
Mexannyeckue Koyie0aHus ¥ BOJTHBI"

KonTponbhas pabota no teme

https://m.edsoo.ru/ff0b2510

55 "3aKoHbI cOXpaHeHMs. MexaHnyeckue
Kose0aHusl U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "Lkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "N3yuenue
. bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIBHOTO TesedoHa
Pemenue 3agau Ha onpeneneHne
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoaa CBETa.
. bubnuoreka [{OK
61 CxopocTts cBeTa. BomHOBBIE CBOMICTBa
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsaMonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
PacpocIp ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
but6mmorexa [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

https://m.edsoo.ru/ff0b3aea

65 Hcnonb3oBaHue moaHOrO BHYTPEHHETO ngg;ifg;gg};mbksc
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "Hccrienoanue
66 3aBUCUMOCTH yTJia MPeJIOMIICHUS
CBETOBOTO JIyya OT yIJIa MaJIeHUus Ha
rpanute "Bo3gyx-crexkio""
Ypok-koHpepernus "Vcnoas3oBaHue
67 MIOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
bubnuoreka [{OK
68 JIunzel. OnTryeckas cuiia JIMH3bI https://m.cdsoo.rw/F0b32c
. bubnuorexa [IOK
69 [TocTpoenue n3o0paxeHuil B JIMH3AX https://m.cdsoo.ru/f0bd44a
Jlaboparopnast pabora "Onpenenenue
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOM bubmorexa HOK
N — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHmus "OnTrudeckue bubnnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "ledexTs
3penus. Kak coxpanurts 3penue"
PaznoxxeHnue 6enoro ceera B CIEKT.
74 Omnbitel HetoTona. Crnoxxenue bubnuotexa [JOK

CIICKTPAJIbHBIX BETOB. I[I/ICHepCI/I}I
CBCTa

https://m.edsoo.ru/ff0c0f4c




JlaGopaTopHas padota "OMBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCIPHATHUIO 1[BETA MPEIMETOB IIPU UX bubmorexa HOK
p H pel P https://m.edsoo.ru/ff0cOe2a
HaOJII0OCHNH Yepe3 BETOBbIC
¢bubTper"
VYpoxk-npaktukym "BonHoBBIE
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnpitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJeIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue u norjoiieHne cBera
79 atomoM. KBanTel. JInneiuaTteie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CICKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHoro siapa. Hykinonnast bubmuoreka [IOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N30TOomnE! https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6nmorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacnana
VYpok-koH(pepenuus "PagnoakTuBHbIE
P Gep bubmuoreka [{OK
86 W3JIy4eHUs B IPUPOJE, METHUIIVHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXpaHEHUs 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus cBA3U aTOMHBIX saep. CBsa3b bubmmoreka [JOK
MAaccChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no teme "Snepubie
peakuuun"

90 Peakuuu cuHTe3a u nenenusd saep. bubnmnoreka HOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-kondepenuus "Anepuas

o1 sHepreTHka. JlefcTBus )

PaZOaKTUBHBIX U3ITyUYEHUN Ha KUBBIC
opraHu3msl"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBieHUS"

KonTponbhas padota no teme

93 "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbie siBieHUS"
[ToBTOpEeHue, 060061IEHNE.

94 JlabopaTopnbie paboThI 1O Kypcy bubmmorera OK
" o " https://m.edsoo.ru/ff0c245a

B3aumopeiictBue ten
[ToBTOpenue, o6o0menue. Pemenune
95 paCUYETHBIX U KaY€CTBEHHBIX 3a/1a4 10 bubmmorexa [IOK
" " https://m.edsoo.ru/ff0c2572
teme "TernoBsie mpoLecCh
96 [ToBTOpenue, 0606meHue. Pemenue bubnmnorexa [JOK




pacyeTHBIX M KaYECTBEHHBIX 3aa4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunorexa LIOK

97 1
pacyeTHBIX M KAYECTBEHHBIX 3a7a4 110 https://m.cdsoo.r/f0e2b30
teme "KIIJ anekTpoycranoBok"
[ToBTOpenue, o6o0mIEHNE.
98 JlaGopatopHble pabOTEI 10 KypC 1 1 Bubmorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBJIEHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMH 110 TeMe "CBETOBEIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHToBasg u 1
sanepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeJILHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA MO0 OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SAIBJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3NYECKHe BEIMYUHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI MCIONb3YEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3MUECKUX BEITHMUUH, HAXOIUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEJIMYUH

1.5

XapaKTEepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIUucCbhiBaTb €ro MareéMaThu4dCCKOC

BBIPAKECHHE

1.6

1.7

O0BACHATH (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh INPUYMHHO-CIIECACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJIEHUH, (PU3HUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAIM3a
yCIOBMsSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTH MOTYYSCHHON (PU3UUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylbTaT, HaXOAUTb OIIMOKU B

XO0J¢€ OIIbITa, A€JIaTb BBIBOJABI 110 €T0 pC3yJibTaTaM

1.9

1.10

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WK
busznueckux  CBOMCTB  Tem:  (QopMynaMpoBaTh — MpOBEpsieMble
OPEINONIoKEHUs,, CcOoOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

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

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aNMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYrol C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOrO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOJIUI U TpadHKOB, €JIaTh BBIBObBI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUEC HCKOMOM

BCJINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MNPUHIUIIBL ,Z[CﬁCTBPIH N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YyA 3HaHUA 0 CBOMCTBax (I)I/I3I/ILICCKI/IX SIBIICHUM n

HeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHMOPMAIMIO O IPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TMYTEM CpPAaBHEHHS Pa3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBJSETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JiejaTh KpaTKue COOOIIEHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIM ITOHATUHHBIN anmapar Kypca

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

IIPY BBINIOJHEHUH yU€OHBIX MMPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IpYIIEe B COOTBETCTBUHU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HUCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILLIECTBEHHbIE CBOICTBa (MTpU3HAKU) GUZUYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ysd (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITHMYMH, HAXOTUTH (HOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYCHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIbl, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX I pelIeHUs] 3a7adud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HeoOXOoauMBbIEe Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITOJIB3YS OIMMUCAHUEC UCCIICAOBAHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUA WIN
¢u3mueckux  CBOMCTB  Tel:  (opMyIupoBaThb  MpOBEpsieMble

MPENIOJIOKEHNs, coOUpaThb  YCTAHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIbI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHTAThI

U3MEpPEHU ¢ yI€TOM 3aJaHHOHN a0COIFOTHOM MOTPEITHOCTH

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSAMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (puKcupoBaTh
pe3yabTaThl MOJYYSHHOH 3aBHCHMOCTH B BHJE TAOIHIl U TPaduKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICA0OBaHHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IPENJOKEHHOM HWHCTPYKLUMH, W BBIUUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

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

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepU30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONMCAHMS, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOphI IO CXeMaM M CXEMaTUYHBbIM PUCYHKAM, COCTABIIATH CXEMBI
JJIEKTPUYECKUX LENeld C IOCICAOBATEIBHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOAUTH TpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IMOBCACHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIIATH MOMCK UHPOPMALUU (PU3UUECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpAaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBLICTATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITh HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBINOJHEHHHM YYEOHBIX 3aJaHUd  HAY4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHMYHO MPEJCTaBIATh PE3yJbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBINOJHEHUM Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesiesTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pas3inyaTthb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (I)I/I3I/ILICCK0€ SBJICHUC
pacno3HaBaTb MPOABICHHUEC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlumeM MHUpe, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SBJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hon, BBIACIIATD

CyILLIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

1.4

OIMMUCBIBATH H3YYCHHBIC CBOMCTBA TEI M (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OIMUCAHUU [IPABUIIBHO
TPAKTOBAThH (1)H31/I'—IGCKI/II7[ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAUCHHS U CAVHUIBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOAUTH (bOpMYJ'ILI,

CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIUYMHY C JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTH  TpapUKUd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATh CBOMCTBa TCI, (bmnqecm/le SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXECHHE

1.6

00BSACHATh (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud IMPAKTUKO-OPHEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIbI0 2 — 3 HM3y4YEHHBIX CBOMCTBa

bu3nUeCKuX SABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJauyu (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJNOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIS pelIeHUusl, IPOBOJUTH pPacuyéThl M OLEHHBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAHUs, BBIACIATH
MMPOBEPACMOC TPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DU3WYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSMBIX HW3MEpPEHUM: MIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

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




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3yJIbTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAJIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3zomacHOcTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKM WM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HMX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TE€XHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-IPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karollel cpeie

1.18

OCYHIECTBIISATh MOUCK MHPOPMAUN (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosTenbHO (OpMYIHpYs TOMCKOBBIM  3armpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBHIMOJIHEHMM Y4YEOHBIX 3aJaHUid  Hay4HO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu MHTepHeTr; BiazeTte npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (HU3UUECKOrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HITU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN annapar u3y4aeMoro paszeia
(GU3uMKN U CONPOBOXKIATh BBICTYIUIGHHWE IPE3CHTalUed ¢ yd4EéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IpPU BBIOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (DU3NUECKUX
IPOLIECCOB paclpesiensTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ, B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTb

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
OusnyecKkue  SBJICHUSA: MEXAHMYECKUE, TEILUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusuueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.4

1.5

2.1

2.2

23

EcrtecTBeHHOHAyuHBI METOJ IO3HaHUA: HaOJIIOJEHUE,
IIOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIABUIKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6n}oz[aeMoro SBJICHHUA
Onucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pasmMepoB MajbIX TEJ.
N3mepenue temiiepaTypsl PYU MOMOIIH KHIKOCTHOTO

TCPMOMETPA U JaTYUKaA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CrpoeHue BelmiecTBa: aTOMbl U MOJEKYJbl, HX
pasmepbl. OMBITHI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIlleCTBA

JIBrxkenue yactull BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTUILl C  Temmeparypoul. bpoyHoBckoe

nBkeHue, Iuddysus

BzauMoaeiicTBue yacTuIl BEIIECTBA: MPUTIKCHUC U

OTTAJIKUBAHHUC



ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
24 B3anMOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uamMeTpa aromMa METOJOM DpsIoB  (C
ucrolib3oBanueM ¢otorpaduii).
2.6 OnbITel IO HAOJIOJACHHUIO TEIUIOBOTO PACHIUPECHHS
ra3os.
OnpiTel 1O OOHAapY)KEHUIO  JCWUCTBUS  CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe I BUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
19 Ckopoctb. Cpennsisi CKOpPOCTb NpPU HEPABHOMEPHOM
' JIBYKEHUM. Pacdy€r myTH u BpeMEeHM JBUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuHU. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa HUHEPTHOCTH Teja
14 IInotHocts  BemectBa.  CBS3p  IUIOTHOCTH  C
' KOJMYECTBOM MOJIEKYJI B eiMHMIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
3.6 Cuna ynpyroctu u 3akoH ['yka. V3mepenue cuibl ¢
' MIOMOLIBIO JUHAMOMETPA
37 SBnenue TATOTEHH M cwiia TsokecTH. Cuia TAKeCTH
' Ha Jpyrux Iiaserax. Bec tena. HesecomocTs
" Cuna tpeHusa. TpeHHE CKOJIBXEHHS W TPEHHE IOKOS.
. Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue Ccuj, HalpaBICHHBIX IO OJHOM IPSMOM.
. PaBHOzelicTBYIOIIIASA CHIT
310 [IpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS




(mapuka B JKUIKOCTH, MOJEIU  AJIEKTPUYECKOTO
aBToMoOmWIg u Tak janee). OmpezneneHue cpenHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 10
HaKJIOHHOM  TuiockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCHUMOCTh pacTsbKeHus (aedopmaiuu) mpy>KUHBI OT
MPUIOKEHHONH  Cuibl.  ONBITB, JIEMOHCTPHUPYIOIIKE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapaKkTepa CONPHKACAIOLINXCS TOBEPXHOCTEH

dusnyeckue SBICHUSA B mpupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B >KMBOW M HEKUBOW MPUPOJIE,
NEUCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE
3.12 TexHuuyeckue ycTpoicTBa: AMHAMOMETP, OIIIMITHUKI

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEHN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 YBEJIMYCHUS JTaBIICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHUS raza OT 00bEMa,
' TEeMIEPaTypPbl
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackasns. [THeBMaTHUYECKHE MAIITUHBI
3aBUCHUMOCTh  JABJICHHUS JKUIKOCTH OT TIIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.
IMunpaBnrueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHs
45 CYIIIECTBOBaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
. Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
46 N3mepenne armocdepnoro naenenus. [Ipubopsr mmst
' M3MepeHust aTMOC(HEpPHOro JaBICHUS
JlelictBue XUAKOCTHM MU Ta3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BreiTankuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 IInaBanue ten. Bozayxonnasanue
4.9 [IpakTuyeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTpyXKEHHOM B JKUAKOCTh 4YacTU TeJja.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TENO, NOrpy:k€HHoe B KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOLIECH
CHJIBI, IEHCTBYIOLIEH Ha TEJIO B JKUAKOCTH, OT 00BEMA
MOrPyKEHHOU B JKMJIKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeoMmerpa  WIH
KOHCTPYMPOBAHME  JIOAKM W  OIpeneseHue  eé

rpy3onoab €MHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOTo JIaBJICHUsI HAa )KUBOU OPraHu3M, IJIABAHHE

pBIO

TexHuyeckue ycCTpoiicTBa: coOOUIAIOIIMECS COCYIbL,
YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanundeckas MOIIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' IJIOCKOCTh. [IpaBmito paBHOBeCUs pblyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
s g [lonHas mexaHu4Yeckas SHEprus. 3aKOH M3MEHEHUs U
. COXPAaHEHHUS MEXaHUUYECKON SHEPrUU
59 [IpakTuueckue padbOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPeHHS  IIpHU




8 KJIACC

Kox
pa3nena

PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanre yciaoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM 1mmockoctu. M3yyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOH OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuyeckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
5.11 HETIOJBYIKHBIN OJIOKW, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B ObITY
Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
3JIeMEeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUM CTpOEHUs BemecTsa. Macca u  pa3Mepsbl
' MosieKyd.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
TI0JIO’KEHUS MOJIEKYJIIPHOKHHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemecTBa. Kpucrammmdyeckue M amopHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKUHETHYECKON
TEOPUH
6.4 CmauuBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciIMpeHue U cxKaTue
6.6 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO
. TEIJIOBOTO JIBUKEHUS YaCTHI]
67 Buytpennss sueprus. CnocoObl U3MEHEHUsI BHYTpEHHEH
. SHEPTUU: TeIionepeaada U CoBepIleHue paboThl
63 Bunpl tennonepenayn: TEMJIONPOBOJHOCTb, KOHBEKLINS,
. W3JIy4eHUe




KoanuectBO  TEIIOTEL VYnenbHags  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEmaoTa NaBJICHUS
[TapoobOpazoBanue w  KoHAeHcanws. McmapeHwue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBHCHUMOCTh TEMIIEpPATypbl KUMEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbiX — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TersioBble JABUTATENN U 3alluTa
OKpYKaIOIIEH Cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
npoleccax
[IpakTudeckue pabOTHI:
OnelTel 1O OOHAapy)XEHHIO  JEHCTBUSL  CHJI
MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB MOBAPEHHOM
COJIM WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEI.
617 Omnpenenenue JaBleHUs BO3AyXa B OaJUIOHE MIMTPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpPyOKe OT
TEeMIIEPATYPBI.

HaGmronenve n3MeHeHnsl BHYTpPEHHEH YHEPTUU Tela B
pe3yabpTaTe Terionepeaayd U padoThl BHEITHUX CHIL.

HccnenoBanue SIBIICHUSA TETI000MeHa pu




CMEIIMBAHUH XOJIOJIHOU U rOpsYEN BOJIBI.

OnpeneneHne KOJIUYECTBA TEIUIOTHI, IOJIYYEHHOIO
BOJIOM MpHU TEImIOOOMEHE ¢ HarpeTbiM METaNINYeCKUM
LUJIUHIPOM.

Onpenenenue yneiabHON TEINIOEMKOCTH BEILLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaelIbHON TEILIOTHI IIABICHUS JIbJA.

Ousnyeckue SBICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B npupoje, uznydenue ColHila, 3aMmep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, >XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOPaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B

B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH Kyona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TN OT

BCJIMYMHBI 3apA10B U PaCCTOAHUA MCKAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. IIpyHIMI cyneprno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apda0B. QHCMCHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKUI  TOK.  YCIOBHS  CYIIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. MICTOUHUKHU MOCTOSHHOIO TOKA




HenicTBust 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTAX U rasax
- Onektpuyeckas uenb. Cuia Toka. OJIEKTPUUYECKOE
' HaIpshKEHUe
=9 CornpoTuBieHue MIPOBOJHHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa JJi yyacTKa Lenu
[locnenoBarenbHOE W NapajyieIbHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyina — Jlenua
13 DNeKTpUYeCKUe HEeNnu U MOTPEOUTENH SIEKTPHUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3aumoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOoe TONe 3eMIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 DNEeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCIIOpTe
Onbitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
nHaykund. [Ipasumno Jlenna
DNeKTpOoreHeparop. CriocoOsr MOJIyYEHUs
7.19 JJEKTPUYECKON  DHEprum. DNEeKTpOCTaHIIMK  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 10 HAOJIOACHHUIO AJICKTPHU3AIAN TEJT WHIYKIHUESH

U IIPU CONIPUKOCHOBEHHH.




HccnenoBanue AEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryavpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHHBI, TIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HAINPSKEHUW  TPHU
MOCIIEZIOBATEIbHOM  COEIMHEHUU JABYX PE3HCTOpPOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaieIbHOM
COeIMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
MEKTPUYECKOTO TOKA, HIYLIErOo 4Yepe3 Pe3UucTop.
OnpeneneHne  MOIIHOCTHM  3JIEKTPUYECKOTO  TOKa,
BbIIEIISIEMO Ha pe3uctope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSIHHBIX MArHUTOB MPHU
ux oOveauHeHMH ©  paszneneHun. VccnemoBanue
JEHACTBUSI DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
OmpITEI,  JEMOHCTPHUPYIONIME  3aBUCHUMOCTH  CHJIBI
B3aUMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAaroHMuTHOIrO IOJisi Ha IMPOBOAHUK C TOKOM.

Konctpyuposanue " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA SHCKTpOMaFHHTHOfI HHAYKIOWH:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiu, JApeld MmoocoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHuyeckue yCTpOMCTBA: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKON SHEPIuM,
AJIEKTPOOCBETUTENIFHBIE ~ TPUOOPBI,  HArpeBaTeNIbHBIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKHE
MpeIOXpaHUTENH, JIIEKTPOMATHUT, JIIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KVIACC
Kon
Kog anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
paszena
MEXAHWYECKUE ABJIEHUA
a1 Mexannueckoe ABuKeHHE. MarepuanbHass — TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMepHOE NpsSMOIMHENHOE IBUKEHUE
HepaBnomepHoe NPAMOJIMHENHOE JIBUYKEHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTb  Tejla  IpHU
8 HEPaBHOMEPHOM JIBH)KEHUH
. VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
' JBUKECHHE
8.6 CBoOoguoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBHKEHHE MO OKpyxHOCTH. [lepnon u
8.7 yactota oOpameHus. JluHelWHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepssIii 3akoH HproTOHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpertuii 3akon HeroToHa
8.11 IIpuHIUI Cynepno3uuu CUiI
8.12 Cuna ynpyrocrtu. 3akoH ['yka
%13 Cuna TpeHus: cujla TPEHHUS CKOJBXEHMs, CHIIa
' TPEHMSI II0KOS, IPYTUE BUBI TPEHUS
8 14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHUS.
' YckopeHue cBOOOIHOIO IaileHUs
215 Jewxenne  mmaHer  Bokpyr  Connuma.  IlepBas
' KOCMHU4€ecKasi ckopocTb. HeBecoMOCTh U neperpysku
816 PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCONIOTHO
' TBEPJIOE TEIIO
217 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn
8.18 WNmnynec Tena. MI3menenue uminynbca. Mnynbce cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE OBUXKEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb
222 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboTh
823 [loreHunanbHas dSHepruss Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTeHumanbHas SHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUH
[TpakTuyeckue paboOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenre yCKOpeHUs Telna MpU pPaBHOYCKOPEHHOM

JBUKEHHUH 10 HAKJIOHHOW INIOCKOCTH.
HccenenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHM IIPHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaYaJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CIU TPH PABHOYCKOPECHHOM




8.28

8.29

JBIDKEHUU 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAJI HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TPEHUSL CKOJIbKEHUS
OT CWUJbl HOpPMalbpHOro jasieHus. Onpenenenue
koddduimenTa TpeHus ckoubxkeHus. OnpeneneHue
KECTKOCTH TpYyXHHbL. OnpenencHue padOThl CHIIBI
TPEHUsT TMpU PABHOMEPHOM JBWKEHUU Tejla [0
TOPU3OHTAILHONW ToBepXHOCTU. OrmpeneneHue padOTHI
CUJbl  yOpPYrocTM  IpuU  HoAbEME  Ipy3a C
UCIIOJIb30BAHUEM  HEIOJBMKHOTO U IMOJBUKHOIO

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBLI U OTJIMBHI,
nBrkeHre TutaHeT COJHEYHON CUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPraHU3MOB

Texuuueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIC XapPaKTCPUCTUKU

>l KOJIeOaHWI: IEPHO/I, 4aCTOTa, aMIUTUTY/1a
97 Maremarnueckuit u IIPYKUHHBIN MasITHUKMU.
' [TpeBpariieHre SHEPrUn NpHU KoJeOaTeIbHOM ABMKEHUH
93 3aryxatomue KosiebaHus. BvlHyXaeHHBIE KoieOaHus.
' Pe3onanc
Mexannyeckue BojHbl. CBONHCTBA MEXaHUYECKUX BOJIH.
94 IIpononpHeEle M NONEpEYHBbIE BOJIHBL. J[JIMHA BOJIHBI U
. CKOpPOCTh €€ pacnpocTpaHeHHs. MexaHW4ecKue BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[TpakTiueckue paboThI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHMi
9.7 MaTE€MaTUYeCKOro MasITHUKA.

OHpeI[eJ'IeHI/IC YaCTOThbI n nepuona KoJIeOaHMt

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanue 3aBUCHMOCTH — TEpHOAA  KoJeOaHM
MOJBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
IPYXUHHOTO MasTHHUKAa OT Maccel Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBELICHHOTO K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyXuHsl. I3mepenue yckopenus cBOOOIHOTO MaieHUs

®du3nueckue SBJICHUS B Iprupoac: BOCIIPUATHUC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSCEHHE, CEUCMHUYECKUE BOJIHBI,
IlyHaMH, X0
99 TexHudeckue yCTpPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHHIE BOJIHBI.

101 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMAarHUTHHIX BOJIH
103 DnekTpoMarHuTHas npupoja cera. CKOpOCTh CBeETa.
' BonHoBEBIE CBOMCTBaA cBETA
10 [TpakTiueckue paboThI:
10.4 N3yueHue CBOHCTB  JJIEKTPOMATHUTHBIX BOJH  C
MTOMOIIbI0 MOOMIIBHOTO TeedoHa
dusnyeckue SBICHHUS B MpPUPOJE: OMOIOTHYECKOe
10.5 JefcTBHE BHUJUMOTO, yIBTPaduoIEeTOBOrO "
PEHTT€HOBCKOTO U3TyUYeHHH
10.6 Texuuueckune YCTpOWCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSA3HU
CBETOBGIE SABJIEHUA
11.1 JlyuyeBas monensb cBera. IcTouHMKH cBeTa
11.2 [IpamonuHetHOE pacIpOCTpaHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaX)eHUst
. cBeTa
114 IIpenomnienne cBeta. 3aKOH TPEIOMIIEHHMS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInnza. Xop stydeit B 1vH3e




OnTuueckast cucrema QoToarnmnapara, MUKPOCKONA H

11.6
TEJIECKOoIa
117 I'ma3 kak onrayeckass cucreMa. bnM3opykocTe H
' JAJIbHO30PKOCTh
118 Paznoxenue Genoro ceera B cnekTp. OnbiTel HpoTOHA.
' CroxeHue cnekTpaibHbIX IBETOB. Jlucnepcus cBeTa
[TpakTrueckue paboOThI:
HccnenoBanue  3aBUCUMOCTH — yIVIa  OTpa)K€HHUs
CBETOBOTO JIy4a OT yIJIa MaJICHHUS.
W3ydenune xapakTepUCTHK W300pakeHHs MpeaIMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTM YIVIa IPEOMIICHUS
CBETOBOI'O Jiyya OT yrIJla MaJeHUs Ha T'PAHULE «BO3IyX —
11.9 CTEKJION.
[Tomydyenue n300pakeHHil ¢ MOMOIIBIO COOMparoIe
JIMH3BL.
Omnpenenenne (HOKYCHOTO PacCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIIECH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OmBITEI 10 BOCHPHUATHIO I[BETA MPEAMETOB MPU UX
HaAOII0IEHUU Yepe3 I[BETOBbIE (GUIBTPHI
dusnyeckue sABICHUS B npupoze: 3arMeHus CoiHIa U
11.10 JlyHbl, 11BE€TA TEN, ONTHYECKHE SIBJICHHUS B atMocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)
1111 Texuuueckune YCTpOWCTBA: OYKHU, IIEPUCKOII,
' dboToanmapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
21 Onwitel Pesepdopna u mimaneTapHas MOJAETh aTOMA.
' Monens aroma bopa
Hcnyckanne W moriomnieHue cBera aroMoM. KBaHTHI
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Ctpoenne aromHoro sapa. HykinoHHas Mopenb

ATOMHOTIO Apa. H3oTo1mbI




PannoaktuBHbie npeBpamieHus. llepuon mnomypacnana

12.5
ATOMHBIX SIJEP
126 Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuky sHeprun
' CoumHiia 1 386311
12.0 Slnepnas osHepretuka. JlelicTBUE  paJMOAKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[TpakTuueckue paboThI:
HaGntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3JIyYEeHHUSI.
12.10
HccnenoBaHue TPEKOB: HW3MEPEHUE IHEPIMM YACTHIIbI
0 TOpMO3HOMY TTyTH (TI0 (hoTOrpadusm).
H3mepenue paanoakTuBHOTO hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE W3IyYEHUE TMPUPOAHBIX MHUHEPAJIOB,
JNEHCTBUE PAJUOAKTHBHBIX M3JIYYEHH HAa OpraHu3M
yeJioBeKa
1912 Texnuueckune YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ JO3UMETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABaEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLHUU
(¢u3NYeCKUX 3HAHUN U MX POJIU B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYIKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH NPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3inyaTh sIBICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3MUECKUX SIBIECHUI
B OKpyXaromeM MHPEC, BbBIACIIAA HUX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSTUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U UCIOJB30BaHUE UX JUIsI pelieHHs] y4eOHBIX 3ajad;
YyMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIUCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

UCTIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHHsI MpaBuiI 0€30MacHOTrO Tpyjaa: HaONMoeHHEe (PUINIECKUX
SIBJICHUMN:

YMCHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLMUH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (HOPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPATh
OKCIIEPUMEHTAIBHYI0 YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOMU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBaHWE [0  UHCTPYKLUUH,  IPEACTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTHU (U3UYECKUX BEIMYMH B BUJIE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[TonumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJl, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJI€Jb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
4Yuclie U B KOHTEKCTE CHUTyallU MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (U3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMeHnue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPaBOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYSCHHON PU PEeIIEHUH 3aaun

YMmenune XapaKTCpPU30BaTb IMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOILECCOB MO0 UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

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




3aKOHOMEPHOCTH

10

YMeHue UCHojib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHHMs M MPEACTABICHHUS HWH(POPMALUU
(GU3N4EeCKOro CcoAep)KaHus C MCIOJIb30BaHHEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
HNOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpHU
BBINOJIHEHUM YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
($U3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYIYIO; YMEHHE
co3/1aBaTh COOCTBEHHBbIC IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.

OTHOCHTENHLHOCTD JABHXKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBHxkeHHe. Cpenusis ckopocTh. Popmyna st

1.2 BBIYUCIICHUSI CPEeTHEH CKopocTH: V = S/t
PaBHOMEpHOE NPAMONMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMUHATBI TE€JIa OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
L3 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIUH CKOPOCTH, MPOEKIUU
IEpEMELICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHNHOM
JBUKECHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€Ja OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
3
Sl =v,, #1+a,* ;
2
@opmyibl Ul TPOEKLUUU NEPEMELIEHUS, NMPOECKIUU CKOPOCTH M IPOEKIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCHUMOCTH OT BPEMEHM JIsi MPOEKIUU YCKOPEHHUS, MPOEKIUN
CKOPOCTH, NPOEKLUUU IEPEMEIIEHUS, KOOpAUHATHl IIPH PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABMXKEHUU
CBobonHoe nazeHue. @opMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa IO OKpYyKHOcTU. HampasieHnue
CKOPOCTH.

Qdopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U TMEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMurenbHoe  yckopeHue. HampaBineHue LEHTPOCTPEMUTENIBHOIO

yckopenus. @opmyra Jisl BBIYMCIEHUS yCKOPEHUS:

1.6
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaILCHU:
V= 1
T
Macca. [InotHocTs BemecTsa. @opmyrna 1uist BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. ClokeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p I _F-l—:-E
12 TpeHue MoKosi U TpeHHUE CKONbXEeHUs. PopMyria A1l BBIYUCICHUS MOLYJIS CHJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKkOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna At BBIYUCICHUS CUJIBI TSKECTH BOIM3H moBepXxHOCcTH 3emiuu: F = mg.
JIBmxenue manet Bokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynse cucremsl Ten. U3Menenne nmmnyibca. IMIynbe cuibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIS SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIA BBIYMCICHUA

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUeCKOU SHeprun. Popmyia A BBIYUCICHUS TOTEHIIMAIBHON




SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E ?

119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jjisi 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpamenne MeXaHUYECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. Mowment cunbl: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIN 1 HenoABHKHBIN 0510ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna amsl BEIYUCICHUSI TaBJICHHs TBEPIOTO Tea:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUuEe BHYTPH KUIKOCTH.
®dopmyria 1Sl BEIYUCIICHUS TABICHHUS BHYTPH KHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS] BBITAIKUBAIOIIECH CHUJIBI,
NENCTBYIOIIEH Ha TeJo, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue miapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIVIAaBAHUEC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHMIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKUA. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBbHOM IBUXKEHUU

1.26

3aryxaroue kosnebanus. BeiHyx/1eHHbIEe KoneOaHus. Pezonanc

1.27

1.28

Mexanundeckue BOJHBI. [IpoAoJibHBIE M TOIEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTB H BBICOTA 3BYKaA. OTpa)KCHI/Ie 3ByKOBOI>i BOJIHBI Ha I'paHUIC

IBYyX cpell. Hppa3ByK U ylIbTpa3ByK

1.29

1.30

IIpaxkmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NpPY>XUHBL, KO((UIIMEHTa TPEHUS CKOJIbXKEHUsS; pabOThl CHIIBI TPEHHS, CHUIIBI
yHOPYTOoCTH; CPeJHEH CKOPOCTH JBHMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH NPY>KUHHOT'O MasTHHKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha phlyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME Ipy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOJbEME IPy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChbl Te€Ja; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMaJIbHOTO AABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYKHUHE, OT CTEIECHHU
negopManuu MpyKHUHbI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAIlpaBISIOICH;
nepuoa (4acToThbl) KoyieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IepHojJa KoJieOaHUI HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycnoBust paBHOBeCHUs pblyara

Qusuueckue sA61eHUA 6 npupode: TPUMEPBl ABWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEUCTBHE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHNBBI W OTIUBBI, JABUKCHUC TIJIAHCT ConHeuHoi CUCTCMBEI,




PEaKTHUBHOE JIBI)KEHHE >KUBBIX OPraHU3MOB, PbIYarv B TEJE YeJIOBEKA, BIMSHUE
atMoc(hepHOro HaBiieHHs Ha KXUBOM OpraHu3M, IUIABaHHE PbIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYHUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIMECs COCY/bl, YCTPOWCTBO BOJONPOBOJIA, THAPABIMYECKHHN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCITOJIH30BAaHUE YJIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucranmmaeckue u amopdHbie Tena

25 JBwxenue wyactuiy BemiecTBa. CBS3b CKOPOCTH JABWKEHUS YaCcTHI[ C

' Temreparypoil. bpoynosckoe aBukenue, nuddysus

2.3 CMmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TermoBoe paBHOBECUE

6 Buytpennsist sHeprus. PaGora u Teruonepenavya Kak CHOCOObl HM3MEHEHHS

' BHYTPEHHEHN DHEPTrUn

2.7 Buas! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaudyecTBO  TEOTHL. Y IeNbHas
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs PHEPruu B TEIUIOBBIX MPOLECCaX. YPaBHEHUE TEIIOBOrO
OajaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. VM3mMeHeHuWE BHYTpPEHHEH SHEpPruUM B IpoOliEcce

510 WUCTIApeHUsI W KOHJAEHcauuu. KumeHue IKUAKOCTU. VYAenbHas TerioTa

' napooOpa3zoBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrayumsanus. l3MeHeHHMe BHYTpPEHHEW DSHEPrUd IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaH TCIIOTA I1JIaBJICHUA:

,_0

m

BHYTpCHHHH OHEPIUs CropaHus TOILJIKMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumne! padoTs! TermoBsix apurareneid. KI1J[ TermoBoro apurarens

Ilpaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOM KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOMN
MacChl, B KOTOPYK ONYIIEH HAarperbld UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OT/IAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE ONYCKaHHUS €ro B BOJY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEJIBHOW BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIEHUs Jbpfa. MccinenoBaHue M3MEHEHMs TEMIIEpAaTypbl  BOABI  IPU
pa3IMYHBIX YCIOBUAX; SBJICHUS TEIJIOOOMEHA MPU CMEUIMBAHUU XOJOTHOM M

ropsiuei BOJbI; MpoIiecca UCIapeHHs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHneC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATyphbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuzanus Teil. J[Ba BUJa 3J€KTPUUECKHX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIIEPIIO3UIINH JIEKTPUUYECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOr'0 II0JId Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO)IHI/IKI/I N JUDJICKTPHUKHU

3.6

[TocTostHHBIN AMEKTpUYECKU TOK. JlericTBus snekTpuyeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U= A/

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICBHOE ANEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon OMa ayis yuacTka annekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh A5ekTpudeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenmna:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOe IMoJie NPSIMOTO MPOBOJHUKA € TOKOM. JInHuHM
MarHUTHOW MHIYKIIUH
313 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABneHne 351eKTpoMarauTHON nHayKmu. [Ipasuno Jlenma
Ilpakmuueckue pabomol
H3mepeHne  3IEKTPUYECKOrO  CONPOTHUBIICEHHS  PE3UCTOpPAa;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAMPSHKEHUs Ha KOHIIAX MPOBOHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U

YACJIBHOTO COIIPOTUBJIICHU.




HpOBepKa nmpasujia JIs1 3JICKTPUUCCKOTI'O HAIMPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUH IIPOBOAHHUKOB, IIpaBWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A61eHUs 6 Npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE IMOJIe 3eMIIH, JIpeid MOITOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJie, OJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), NEKTPUYECKUE
IPEIOXPAaHUTENH, D3JEKTPOMArHuT, OJJIEKTPOJBUTaTeNlb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpoOMarHuTHBIX BOJIH
3.20 JlyueBas mognensb cBeta. IIpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
394 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
' muH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckne npruOopbl
Ipaxmuueckue pabomul
N3mepenue ontuueckoil cuiibl coOMparome JMH3bl; (OKYCHOTO pacCTOSHUS
cobuparomiel TUH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U 300pakeHus,
326 KOI'Jla IpeIMET pacloJio’KeH B ABOMHOM (OKYce), MoKa3aTess IPeJIoMIIEHHUS CTEKIIa.
. HccnenoBanue cBoiicTBa  M300pakeHUs, IOJYYEHHOIO C  IOMOIIBIO
coOuparomiel JIMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJja HPEIOMIIEHUS CBETOBOTO Jy4a OT yIjla MaJeHUs Ha TpaHUle
«BO3/1yX — CTEKJIO»
327 Qusuueckue senenusi 6 npupoode. 3armenuss Connma u JlyHbI, 1BeTa Ted,
' ONTUYECKHE sBJIEeHUS B atMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
il PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuuu anbda-u Oera-

pacmajna




4.2 Omnsitel Pesepdopaa o paccestauro anbda-gactuil. [Inanerapras Mmoaens atoma

4.3 Cocras aromHoro spa. M3oronst

4.4 [Tepuoa nmonypacnajga aTOMHBIX siAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEIN
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIyud, pPaJUOAKTUBHOE W3JIyYeHUE MPUPOJHBIX MHUHEPAJIOB,
JeICTBUE palMOAKTUBHbBIX U3JIyY€HUN HAa OPraHu3M YelloBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN J03UMETp, Kamepa

Bunscona, sanepHas sHEpreTuka



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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