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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHMUU K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KOHIIETILIUY MTpenoiaBaHus yueOHoro npeamera «duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3y4YCHUS
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOY4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 KijlaccaM), mpejjiaraeT NpUuMEpHYI0 MociIe0BaTeIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii IporpaMMBbI 10 y4eOHOMY TIPEeIMETY.

®dwu3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyYHYI0 KapTUHY MHDA,
MPENOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusI COCTOUT B (POPMHPOBAHUM E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CJICIYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIECIOBAHMS;



HHTCPIPCTUPOBATL JAaHHBIC M HCIIOJb30BATh HAYYHBIC J0Ka3aTCIILCTBA
AJI1 TIOJTYYCHU S BBIBOJOBY.

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHuUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX oOpraHusauusax Poccuiickoit @enepanuu, pearu3yrOMUX
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3ydenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIe MO3HaHUus U (popMupoBaHue
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTara H3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUM O pONM (PUMKHU JJIST pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynymien
po¢deCCUOHATIBHON JIEATEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JagbHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrxkeHne 3TUX IieNield MporpaMMbl MO0 (U3WKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

NpUOOpPETeHNUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHSITH (DU3UYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYeTHBIX 3a1ad ¢
UCTIOJIb30BaHUEM (bu3HIeCKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHUN HAOII0IaTh MPUPOIHBIC SIBJICHUS U BHITIOJIHATH OIBITHI,
nabopaTopHble  pabOThl M JKCIEPUMEHTAIbHBIC HUCCICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHpOpPMaIUEeH (PU3NUECKOTO COJIepIKaHMUS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepamu MpodheCCUOHAIBHOM JAESATEILHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMM TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



OO1iee ynCII0 9acoB, pEKOMEHI0BAHHBIX ISl U3y4eHUs (PU3NKH Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeno0), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7a00paTOPHBIX PadOT M OMBITOB C YYETOM HWHIUBHUIYAIbHBIX OCOOEHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC
®u3uka u e€ poJib B MO3HAHNH OKPY:KaI0LIero Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PU3NYECKUE SBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. H3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpentHocts n3mepeHnii MexyHapogHasi cucTeMa euHUL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4YarOT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE THUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro aBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIbIO MOJIENen

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEeHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. HM3mepeHue pacCTOSHUM.

3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepOB MaJbIX TEN.

5. M3mepenue temmneparypbl NpU NOMOIIM KUAKOCTHOTO TEpPMOMETpa H

JlaTYuKa TEMIIEPATYPHI.
6. IIpoBeneHue mcciaenoBaHMs MO NMPOBEPKE TMIOTE3bI: JAJBbHOCTH IOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BbICOTA
IyCKa.
ITepBoHauYa/IbHBIC CBEICHUSI O CTPOCHUHU BellecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTH JABWIKEHHSI YACTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyzuu.



3. HaOmionenue ~ siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUL] BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH2KeHMe ¥ B3aMMOJeiiCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHU JIBUKCHHS.

SBnenne uHEpUMM. 3aKOH HMHEPUUM. B3aummopaeicTBhe Tel Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
o0beMa BEILECTBA.

Cuna xak XxapakTepHCTHKa B3auMoaencTBusa Ten. Cuiia yrnpyroctd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro JIBHKEHUS TeNa.
N3mepenne cKopoCTH NPSIMOJTUHEHHOTO ABUKEHUSI.
HabGnronenue siBjeHUs] HHEPLIVH.

CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEll.
. CimoxeHune CHJI, HaIllpaBJICHHBIX IO OJTHOM MTPSMOM.

Jlabopamopusie pabomul u onvimel.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (ITIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKka IIo
HAKJIOHHOM TJTIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT IPUIIOKEHHOMN CHITBI.

1
2
3
4. HaGmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5
6

5. OnBITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa Teja U XapakTepa CONPUKACAOIINXCS IOBEPXHOCTEH.
JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCUMOCTh JIaBJICHUSI ra3a OT oObeMma, TemmepaTypbl. llepemada maBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnu u atrmocdepHoe aaBieHue. [IpuUUMHBI CyIIeCTBOBAHMUS
Bo3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

CooOmaroiuecs CoCy/bl.

['mapaBauyeckuu mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

TeJa U TIIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

o Uk W N R

N

2. OmnpenenieHue  BBITAJIKMBAIONICH CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B J)KMJIKOCTH, OT MacCChI TEJa.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEWCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpPYKEHHOW B
J)KMIKOCTb YaCTH TeJa U OT MUIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHue TmpaBwiIa paBHOBECHS phiuara K OJIOKY.



«3onotoe mpaBuiao» MexaHuku. KoadduimeHT mnonesHoro nedcTBus (nanee —
KIIJI) mpocthix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BUIa MEXAHUYECKOW 3HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnepoBanue yclnoBUM paBHOBECHS pbluara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

TenoBblie sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. OINBITHI, NOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUH MOJEKYJIIPHO-KUHETUYECKOW TEOPHHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YnaenpHasi Temora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(EpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYXKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

Habmtoienue siBieHU CMaYMBaHUSI U KaMJUIAPHBIX SIBJICHUIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenust.

. HabmroieHue nocTostHCTBa TEeMIEPATYPhI NIPH TIABJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpoBONHMKM W  JMRJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoymns—JIeHna.
DIIEeKTPUYECKUE 1IETTH U TTOTPEOUTENH dISKTPUUECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBHE MATHUTHOIO I10J1S1 HA IPOBOAHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIEeKTpOoreHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKON DHEPIUHU.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPSI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MogenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HcTOYHMKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIM pasps.
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. I3MepeHne Cuitbl TOKa aMIIEpMETPOM.

. I3MepeHune 351eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.

. Peocrar 1 MarasuH COpOTUBIICHUM.

. B3anmoenicTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHHUs I0JI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

CoOopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbl TOKA.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pPe3UcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU MOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia il CWIbl TOKA MNpU TapaJJICIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesieHue MOIIMHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, MIYIIEr0 4e€pe3 JIaMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpesarens.

HccnenqoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HANpaBJEHUsS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraTeibHOM yCTAaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

MexaHn4eckue siBJCHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOIO JIBWKEHHS. PaBHOMEpHOE NPSMOJIMHENWHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKPY>KHOCTH. Ilepron u yacrota oOparieHwus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS! CKOJIbXKEHUS, CHIIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOukHU. AOCOMOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mmnyinbca. UMmynibe cUiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYrocCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGnroneHue MexaHWMYECKOTO JBMKEHUS Tela OTHOCUTEBHO PAa3HBIX TEI

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanne Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUH TET.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPIUU IIPU JBUKECHHUH TeNa MO 1€ UCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PaBHOYCKOPEHHOM ABHUKEHHH TIO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTH IYTH OTHOCSATCS KakK psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHIKEHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.
11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. CBoWcTBa MexaHWYeCcKuX BOJIH. [IpoposibHbie U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue konebaHUil Ten MOA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
. AKyCTHYECKHI pEe30HaHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEepHoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.
CBeToOBbBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cBera. 3atMenust Connua u Jlynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

JIuuza. Xox unyuedr B gumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun gevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTepUCTUK U300PAKEHUS MPEAMETA B IIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomeit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u NornioueHre cBera aroMoM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Maccel M 3Hepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHHUS U HOTJIOIEHUS.

2. CrHexTpsl pa3IMuHbIX I'a30B.

3. ChekTp BoAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CUCTEMAaTHU3aIluu
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATENbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUS, NPUMEHSS T[OJy4YEHHbIE 3HAHHWs, pelmarb 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacrno3HaBaTb M HAYyYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOOJee BaXKHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMED, MPAKTUYECKOTO HUCIOJIb30BAHUS PA3IUYHBIX HCTOUHUKOB
SHEPrMd HA OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.

Kaxmas w3 TeM [aHHOrO MOAYJSA BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBaHne 0000maroniero xapakrepa. Mojyias 3aBeplIacTcsi MpPOBEICHUEM
JIMArHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (u3nKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUsl HAIPABICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ACTETUYECKUX KauecTB (PU3MUECKON Hayku: €€ TapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBHI,

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH TMpaBui O€30MacHOTO TMIOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peduieKcMH, NpPU3HAHME CBOETO IpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B pPEIICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aIlui, TOopoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e - UHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOQeCcCrid, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3WYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e - TIOBBIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTHUYECKYIO
JICSITEIBbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hncie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuKy;

e - IUIAHUPOBAHHE CBOETO Pa3BUTHUS B IPUOOPETCHUH HOBBIX (HU3NUECKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JICMCTBUN C Y4€TOM BIIMSHHUS Ha OKPYXKAIOIIYI0 Cpeiy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBHUMN.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte OCBOEHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOmiero oopazoBanus y oodyyaromierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HAaBATEIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETyKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3a7aun (CpaBHEHHE HECKOJIbKMX BAapUaHTOB peIIeHUs, BbIOOp Hambosee
MOJIXOJISTIIETO ¢ YUETOM CaAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUYECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JNAHHBIX C YYETOM TMPEUIOKEHHON yueOHOM
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHDOpMaAIlUU W WUTIOCTPUPOBATH pelIaeMble 3aJa4dl  HECJIOKHBIMU
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 1X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadyd W TOJJCp KaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BBIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUH KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BBIBATh JIEUCTBUSA
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABJICHUIO W KOOPAMHHMPYS CBOM JEWUCTBUSA C JPYIMMHU
YJICHAMH KOMAaHJIbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIINUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHAMBUAYyATbHOE, TPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh 1jaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHS])) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYyallMii, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
MPU3HABaTh CBOE MPaBO HA OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHIy 00yueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (PU3MUECKHMe UM XUMHUYECKHE  SIBJICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHEHHOE), TPAaeKTOpHs, pPaBHOJAEHCTBYIOIAs
cuma,  gedopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTHECS COCY/IbI;

paznuuath sABIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICHCTBHE TeJ, paBHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO ONMCAHUIO MX XapaKTEpHBIX CBONCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacmo3HaBaTh MPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABMKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHs B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JIaBJIeHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIIOJIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BPEMS,
nyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KO3(QUIMEHT TOJE3HOr0 JEWCTBUS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBecUs pbiuara (0Ji0ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3ydyeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIJIOBHUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (HHU3UUECKUE
BENTMYUHBI B (HOPMYJIBI UM TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIeHUs 3a/1ay, OLICHUBATh PEATUCTUYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOAE ONbITA, JI€JaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
duznyeckux CBOICTB TeN: (dopMynupoBaTh IpOBEpsEMbIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pyI0BAHHS,
3aMKMChIBATH XOJ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol C HCIOJBb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS TeEla, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IO COIPUKOCHOBEHUS TEN, CHIIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHus TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATHh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPeIIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOIULl UM TpauUKOB, AENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOANTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
HOTpyKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONEe3HOro IeMCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha HX ONHCaHHUs (B TOM YHCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX ABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(POPMALUIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLEH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (pu3MYecKkoro - coiepKaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHUKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOMuYHO JenaTh KpaTKue COOOIICHHsSI O pe3yibTaTax MPOEKTOB
Win y4eOHBIX HWCCIEIOBaHWN, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHATUHHBIM anmapar Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUJICHUE MTPE3CHTAlIUEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB MU HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHECHUEM IIJJaHAa JICHUCTBUM, aJEKBaTHO OICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, FICKTPUUECKOE MOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJieBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JNCUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAST UHIYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHbIC SBJICHUS B TIPUPOJIE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeiid MOJIIOCOB, POJIb MAarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS], KOJTUYECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOAMD(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalllMHbI, OTHOCUTEJbHASl BIAXHOCTh BO3/lyXa, JJIEKTPUUYECKUHN 3apsi,
cuja TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBJICHUE MPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3nYECKUil CMBICTT MCIOJB3YEMBIX BEITUYHMH, 0003HAYEHHUS U €IUHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU
CTpOEHHS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1IaroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PM3UYECKUX SIBICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCHOJbB3Yys 3aKOHBl U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYECKUX CBOMCTB Tel (KamWJLISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
NIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IoWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3YyaliM3allisl MAarHUTHBIX TOJIEH IOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHuTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEpsiEMbIE MPEATIONOKEHHS], COOUPATh YCTAHOBKY M3 MPEJIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
IpYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M  MApaJUIeIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINOJHATh WM3MEPEHUs, Clenysl MPEAOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUMH (yAeJbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAOKEHHOU MHCTPYKIUH, U
BBIUUCIISATH 3HAUCHNE BEJIMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh TNPUHLUIBI JEWCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETYMK JIIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATEIbHBIE AIEKTPOIIPUOOPHI (TIPUMEPHI), ITEKTPUUECCKUE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DJIIEMEHTOB JIEKTPUUYECKUX LIeTIeH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU
KU3HU I oOecreueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHsSI 370POBbS H COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy  (PU3NUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaieTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM MCCIIEOBATEIBCKON NEATENbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpPU BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOLIECCOB pacHpeiesaTh OOA3aHHOCTH B TPYIE B COOTBETCTBUHM C
MTOCTABJICHHBIMA 3a/1a4aMH, CJICIAUTH 3a BHITIOJIHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koHniy oOyuenust B 9 kijiacce npeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCIyCKAHUsI W TOTJIONMEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABUKEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTeIbHOE ABMKEHHE (3aTyXaronie u
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMKEHHUE, OTpaKeHHE
3ByKa, NPSIMOJMHENHOE pacCIpOCTPAaHEHUE, OTPAKECHHE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHHUE OEJIOro CBETA B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SABICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTHBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETAa TeEJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX M3Jy4CHHH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeIUYUHBI (CpelHsSsl M MIHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMbIX BEJIWYMH,
0003HAaYEHUs1I M EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MAaCCOBOTO YHCET



IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIONINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBUE, BBISIBIIATh HEIOCTAIONIME WM W30BITOYHBIE JIaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JIJISl PEILICHUS, TPOBOJIUTh PACUEThl U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HA4YCHUA (PHU3nUIecKon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUSI  HMCCIEAOBAaHUA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUSI HHEPTHH, 3aBUCHUMOCTh TEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3IYUCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyliOBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe u3MepseMol BeIM4MHbl ((POKyCHOE paccTosiHHe
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
pU PaBHOYCKOPEHHOM [IBIDKEHWUHM 0€3 HayalbHON CKOPOCTH, TEeproja
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria



NaJicHNs): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl TOJYYEHHOW 3aBHCHUMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKHUHBI, KOIPPHUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIIeH  JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3HAYCHUE BEIIMUMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKH H3YYEHHBIX (DU3UYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCAaHUA (B TOM 4YHUCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBJIEHUA W  HEOOXOAuMble (PU3NUYECKHE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy pelieHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B TJIOCKOM 3€pKaJie U COOUpAroIeH JTMH3E;
NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHCBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUS 370POBbS H COOIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HNYECKOTO COJICpKAaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOIIOJTHUTEIbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl cetr MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJIb30BAaTh  HM3YyYECHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 ®dusuka - HayKa o MPUPOe 2 https://m.eds00.ru/ZJ2U13BMX
1.2 ®u3nyeckue BEITHYUHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METOJT TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
2.1 CrtpoeHue BeliecTBa 1 https://m.eds00.ru/2SJ151M41
BHIKCHHE 5
2.2 A 1 B3AHMOJICHCTBHEC HaCTHI 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/ONOV1XY 1K
Hroro no pazgeny )
Pa3znen 3. /IBu:keHue U B3auMo/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cuta. Bunsr cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
1 N
4.1 Hassetine. [lepenatia napreHHst TBCpALIMA 3 https://m.edso0.ru/X0DW367P2

TCJ1aMH, XXUJAKOCTAMHU U ra3daMu



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBrieHHe KUIKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 ATtMochepHoe 1aBJICHHE

JlelicTBue ®UIKOCTH U Ta3a HA

https://m.edso00.ru/T7134SXNO

4.4 B 7 3 https://m.edsoo.ru/NFE60Y8NK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEPrust
5.1 PaboTa 1 MOIIHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MeXaHU3MBI 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHnuecKasi SHEprHs 1 https://m.eds00.ru/G30454EMT
Htoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
Paznen 1. TensoBble siBJIeHUS
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie IpoLIECChHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 DUICKTpHHeCKie SAPIBL. SapskeHibie 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoOMarHuTHas UHAYKLUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[MPOTPAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pOBbHIE)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. Mexanuyeckue siBJIeHUS
Me ecKoe eHHe 0
1.1 XAHIHCCIOT ABMACHIC 1 CHOCODRL Ero 10 1 https://m.edso0.ru/CEOGHRGTL
OTHCAHUS
1.2 B3aumoneiictBue ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KojieOaHus https://m.eds00.ru/S5VIGSAI3
2.2 Mexanuueckne BOJIHBIL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pa3nes 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI
OnexTpoma oe moie
3.1 FICKTPOMATHITTHOT HOMC H 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3nes 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edso0.ru/20WNYKRX1
4.3 Paznoxxenue 6enoro cBeta B CIIEKTP 3 2 https://m.eds00.ru/2Z5AH0DTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3nea 5. KpanroBble ABJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHune aTOMHOTO spa 1 https://m.edsoo.ru/USWX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Wroro no pazueny 17
Pa3nen 6. [loBTOopuTeIbHO-00001IAI0IINIT MOYJIb
I1
6.1 OBTOPCHHC 1 000OLICHHE COACPXAHHS 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usmku 3a 7-9 kinacc
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

®dusrka — HayKa O PUPOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

Ypok-uccnenoBanue
"N3mepenue TeMnepaTypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpA U JIaTUUKa
TEeMIEPATyphl"

Kax ¢uzuka u gpyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npupony. EcrecTBeHHOHAyUYHBIN
MeTO[ o3HaHus. OnucaHue
bu3uuecKux SBICHUN C
MTOMOIIBIO MOJIENIEN
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapUKa, IyIIEHHOIO

https://m.edsoo.ru/I116U53L6H

https://m.edsoo.ru/6ZYFTFPA7Y

https://m.edsoo.ru/\VQGCNS8IMP

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

I[BI/I}KCHI/IC JacCcTUll BEIICCTBa

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMbITHI
10 HaOJIIO/ICHUIO TEIUIOBOTO
pacuIMpeHus ra30B»

https://m.edso0.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUS
BELIECTBA

B3anMocBs3b MEKIY
CBOWCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOAHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoenreM. OcOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

12

13

MexaHn4eckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JOBHUKECHUE

Ckopocts. EnuHunb1 ckopoctu

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

Pacuer nytu u BpemeHn
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

16

Huepuus. 3akoH UHEPIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBYOKEHUS Tel

IInotHOCTE BemecTBa. Pacuer

https://m.edsoo.ru/KX5510I1BX

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchbl U 00BbeMa Teja 1o ero
[UIOTHOCTH

17

18

19

JlaboparopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPAOIO TEJIA»

Penrenue 3amad mo reme
"ITnoTHOCTH BemecTna"
Cwita Kak XapakTepHUCTHKA

B3aumoencTeus Ten. Cuina
ynpyroctu. 3akoH ['yka

https://m.edso0.ru/OH22PX7CX

https://m.edso00.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3y4eHune 3aBUCUMOCTH
pacTsokeHus (aedopMarivm)
MPYKUHBI OT MTPUIIOKEHHOM
CHUJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne Ttarorenusa. Cuna
TSKECTH

https://m.edso0.ru/OCWJIXFNQE

22

23

24

CBs13b M@Ky CUJION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TsKECTH"

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTePUCTUKU TUIaHET

Usmepenue cui. lunamometp

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH

25

26

Bec Ttena. HeBecomocTh

CrnoxxeHue AByX CHll,
HalpaBJIEHHBIX 110 OJHOM

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHoAeCTByIOIAs
cui

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'”

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoe u
TEXHHUKE

JlaGopaTtopHnas pabota
«M3yueHne 3aBUCUMOCTHU CHIIbI
TPEHUSI CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
ITOBEPXHOCTEMN

Pemrenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3agad mo remam: «Bec
tenay, «['paduueckoe
n3zo0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOIIAs CUID)

https://m.eds00.ru/T9V639RZF

32

KonTposabHnas pabora o Temam:
«MexaHndecKoe IBIKEHHIE,
«Macca, II0THOCTEY, «Bec
Tena», «['paduueckoe
n300paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/PAROSWE4D

33

JaBnerune. CiocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'IeHI/IC raza. 3aBUCHMOCTb

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJICHUS ra3a 0T 00bEMa,
TEMIIEpPaTyPhI

35

36

37

IIepenava naBieHus TBEPABIMU
TCJIaMU, XKUAKOCTAMU U ra3daMu.
3axoH [lackans

HaBJ'IeHI/IC B XXUJKOCTH H rase,
BBI3BAHHOC HCfICTBHeM CHIJIBI
TAXKCCTH

Pemenue 3amau no reme

«JlaBneHue B )KUIKOCTH M rase.
3akod [Tackamnsa»

https://m.edsoo.ru/CG5P08NWO

https://m.edsoo0.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

https://m.edsoo.ru/7THDBMDHR2

39

40

['unpaBnuyeckuit mpecc

Manowmertpsl. [lopuiaeBoi
KUAKOCTHBIM HacoC

https://m.edsoo.ru/67X2LF396

https://m.eds00.ru/5G846G718

41

Atmocdepa 3emin. [Ipuanns
CyILIECTBOBAHUS BO3IyIIHON
0007109KH 3eMiTi. 3aBUCUMOCTh
aTMOC(hEepHOTO JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW1M

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBIICHUE

W3mepenune atMmochepHOro
nasyieHusi. OneitT Toppuueu
3aBUCHUMOCThH aTMOC(HEPHOTO

JABJICHUSI OT BBICOTHI HAJI
YPOBHEM MOpsi

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZI1J

45

bapomertp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmocdepHoe JaBieHre Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"

JleficTBUE KUAKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnas pabota
«OrnpeneneHne BhITAIKUBAIONICH
CHUJIbL, JEHUCTBYIOLIEH Ha TEIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/YWVWL5TA1L

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BOJIE OT 00bEMa
MOTPY>KEHHOH B JKUAKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

o1

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKU U
OIpeieNieHnE €€
rpYy30MOaBEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agau no remam:
«IInaBanue cyaoB.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPABIX TECII, )KI/II[KOCTGI\/’I u
ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexannueckas paboTa

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomHocts. Eaunuiint
MOILHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

56

57

58

59

60

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM PH
noabEME I10 JIeCTHUIIE"

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cwut Ha peruare

KontpomnbHas padora 1mo reme
«/laBiieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepovHas
pabora

PeseprHrlit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «/laBieHne
TBEPABIX TEN, KUAKOCTEN U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

Pbruaru B TexHUKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue yclOBHM
paBHOBECHS pblyara

Pemenue 3agad mo reme
«Y Cl0BUsL paBHOBECHSI pblUara

0.5

https://m.edsoo0.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

61

Kosd¢unuent noiesznoro
JNEeUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

0.5

https://m.edsoo.ru/4AAYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pa6ora, momuocts, KIT/["

https://m.edsoo.ru/VF5XBOQLVS

63

64

65

66

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
JHEPIUs

3aKoH COXpPAaHCHUA
MEXaHUYEeCKOMH OHEPIrun

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIepUMEHTaIbHOE
ompeecHue N3MCHEHUS
KHHETHYECKON U
MOTEHIIUATIBLHOW SHEPTHH MPH
CKaTBIBAaHHMH TEJIa 110 HAKJIOHHOMH
IJIOCKOCTH"

KoHTpoinbHas pabora 1o Teme
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

https://m.edsoo0.ru/3HQE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHblii ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/MJJIPGGSA3

68

PesepsHblil ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MormHocTh. DHeprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE NN (pPOoBbIE
o0pa3oBaTejbHbIe pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U
razo00pa3HOro COCTOSHUN
BeElllEeCTBA

OO®bsicHeHHE CBOICTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
COCTOSIHMH BeIl[eCTBa HA OCHOBE
HOJIOKEHHH MOJIEKYIISIPHO-
KWHETUYECKOU TEOPUH

Kpucrannuueckue u amopdHsbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CmauuBaHue ¥ KanWUISIPHOCTD.
[ToBepXHOCTHOE HATS)KEHUE
TennoBoe paciMpeHue u
cKaTHE

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

https://m.edso0.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHHUS YaCTHUIL

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriH

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bunae! renionepenaun
VYpok-koHpepeHus
"[IpakTHUYECKOE UCIIOIB30BaHUE
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepuajoB B LIEJAX
sHeprocoOepexeHus"

KonndecTBO TENIIOTHI. Y aennHas
TCIIIIOEMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TemooOMeH 1 TEIII0BOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabora
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOHOM U Topsiueit BOAbI"

https://m.edsoo.ru/FR2N6N5GV

15

16

17

Pacuer KoauuecTBa TEMIOTHI,
HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICTSIEMOTO UM TTPH
OXJIAXKIECHUN

JlaGoparopHas paboTa
"Onpenenenue yneabHOU
TEIIIOEMKOCTH BemlecTBa"

SHCpF WS TOIUIMBA. Y AeJIbHAas
TCIJIOTA CTOpaHusA

https://m.edsoo.ru/JSMRA1APW

https://m.edso00.ru/401T1ZJAH

https://m.edso0.ru/683AIXYWS8

18

IInaBneHue u OTBEpIEBAHNE
KPUCTAITMYECKHX Tell.

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY nenbHas TeruioTa IUIaBICHUS

19

20

JlaGopaTopHnas pabota
"Onpenenenue yaenabHOU
TEIJIOTHI TIJIaBJICHUS JIbaa"

[Tapoo6pa3zoBanue u
KoHJeHcanus. Vcmapenue

https://m.edsoo.ru/LCQXVHGHD

https://m.edso0.ru/CQG4DQKML

21

Kunenue. Y aenpHas Tennora
napooOpa3oBaHus U
KOHJIEHCallMH. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxxHocTh BO31YXA.
JlaGopaTtopHnas pabota
"OnpeneneHne 0OTHOCUTEILHON
BJIQXKHOCTH Bo3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agau Ha onpeneneHne
BJIAKHOCTH BO3]lyXa

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIUIBI pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBArarens BHYTPEHHETO
CrOpaHus

KIIJ] TenmoBOro aBuratesns.
TennoBble ABUTATENN U 3AIUTA
OKpYKaroIleil cpeabl

3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUU B
TEIUIOBBIX ITPOLECCax

https://m.edsoo.ru/6BKWSWY G6

https://m.edsoo.ru/UJASDRDOH

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOIBHON

https://m.eds00.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabore no teme "TermnoBbie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemrecTna"”

28

KonTtponbHast pabora o Teme
"TeruIoBbIE SIBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHUU BenrecTna"

https://m.edso00.ru/0X03133KU

29

30

31

DnekTpuzanus Tei. JIBa pona
ANEKTPUUECKUX 3aPSI0B
Ypok-uccrnenoBanue
"DnekTpu3zanus Tea UHAYKLIHEH
U TIpU COTIPUKOCHOBEHUH"

B3aumoneiicTBre 3apsHKeHHBIX
Ten. 3akoH Kysnona

https://m.edsoo.ru/9ES5KDOMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTpUYECKOro noJs. [IpuHiun
CYIEPIIO3ULNH JIIEKTPUUECKUX
noJjeun

https://m.edso0.ru/N79CZ2GZ1J]

33

Hocurenn snekTpuaeckux
3apsiIoB. DIIEMEHTAPHBIN 3apsil.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMYV

34

35

[IpOBOTHUKY W TUATEKTPUKH.
3aKOH COXpaHEeHUs
IIEKTPUIECKOTO 3apsa

Pemienne 3amaq Ha IMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CymiecTBOBaHMs. McTouHnKN
IIEKTPUIECKOTO TOKa

https://m.eds00.ru/ISIMP3J3M

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA
VYpoxk-uccinenosanue "Jleiictere
3JIEKTPUYECKOTO TTOJIS Ha
MPOBOJHUKYU U JUAIEKTPUKHU"

DJIEKTPUYECKUH TOK B MeTasuiax,
JKUIKOCTSIX U ra3ax

https://m.edso0.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4CO0OOYPF

40

41

42

43

DneKTpuyecKas erb 1 e€
COCTaBHBIC YaCTH

Cuna toka. JlabopaTopHas
pabora "M3mepenue u
peryinupoBaHue CUiIbl TOKA"

DIEKTPUYECKOE HANPSIKEHUE.
Bonbt™merp. JIabopaTopHast
pabota "U3mepenue u
pEryJINpOBaHUE HANPSHKEHUA"
ConpoTuBieHne MPOBOJHHKA.

VY 1enpHO€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/Q9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESBUQ5PC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUUECKOTO
COIIPOTHUBIIEHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIAH
MOIEPEYHOT0 CEYCHUS U
MaTepuana"

https://m.edso0.ru/4JDA8GZNX

45

3aBHCHMOCTE CHJIBI TOKA OT

https://m.edsoo.ru/\VEZPE7Q80Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHus. 3akoH Oma Juist
y4JacTKa I

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3uCTOpa M HANPSDHKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGopaTtopHnas pabota
"IIpoBepka mpaBuia CIOKEHUS
HaIPsOKEHUH TIPU
MOCJIEIOBATEIIFHOM COCTMHEHUN
JIBYX pPE3UCTOpPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

50

51

52

JlaGoparopHas paboTa
"IIpoBepka mpaBua AJisi CUIIBI
TOKa MPH MapajlIeIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha IpUMEHEHHE
3akoHa OMa JJ1s pa3InyHOTO
COCANHCHUA HpOBO}IHI/IKOB

PaGora u momrHOCTH
AIIEKTPUYIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
"Omnpenenenue paboThl U
MOIIIHOCTH AJIEKTPUIECKOTO

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo0.ru/19ZEFKZZ4

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

ToKA"

53

54

55

DneKkTpudecKre ey u
HOTPEOUTENH NIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUC

ITocTosIHHBIE MATHUTEI, UX
B3auUMOJICUCTBUE

VYpoxk-uccienoanue "M3yuenue
OJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edso0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edso0.ru/1GL7RJQOR

56

MaruutHoe nosie. MarautHoe
moJsie 3eMJIM U €0 3HAaYEHUE IS
JKA3HU HA 3emiie

https://m.edso0.ru/R3IXXJCRVK

57

[ToaroroBka K KOHTPOJIHHOU
pabore 1o Teme
"DnexkTpuuecKkue 3apsabl.
3apspKeHHBIE Tela U UX
B3auMoercTBUs. I1ocTOSHHDBIN
JNEKTPUYECKUHN TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbHas padbora no teme
"DneKkTpuuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
B3auMoiercTBUs. I1oCcTOSHHDBIN
JNEeKTpHUecKuil TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHslit ypok. Pabora ¢
TekcTaMu 1o TeMe "TlocTosHHBIH
ANIEKTpUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

61

62

OmnbIT OpcTeaa. MarautHoe
0JIE BJEKTPUUYECKOTO TOKA
MarauTHo€e noJie KaTyIIKH C
TOKOM

[TpuMeHeHue 3JIeKTPOMAarHUTOB
B TexHuke. JlaboparopHas
pabora "U3yuenue aeiicTBUs
MAarauTHOIO I10JIA Ha ITPOBOJHUK
¢ TOKOM"

DJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTPOJBUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHcnopre. JlaboparopHas
pabora "KoncTpyupoBanue u
u3y4deHue padoThl
JJEKTpOoABUTaTENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

63

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UHAYKIOUU.
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CrocoOs
MIOJIYYEHUS DIIEKTPUIECKON
SHEPIruH. DJIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTpUUECKHEe U MarHUTHBIE

https://m.edso0.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sBieHus"”

KonrtpomnbHas padora 1mo reme
66 "DNEKTPUYECKUE U MAarHUTHBIC
siBICHUS"

PesepHbIii ypok. Pabota ¢
67 TekcTamu 110 Teme "TernoBele
sBjeHus"

PesepHbIii ypok. Pabota ¢
68 TEKCTaMU 110 TeMe "MarduTHele
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

https://m.edsoo0.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

MexaHnunueckoe OBHKEHUE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABMXKCHU A

PaBHOMepHOE NpAMONTHHEWHOE
JIBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

HepaBHoMepHOE NpsAMOIMHENHOE
newxenue. CpenHss u
MI'HOBEHHAsl CKOPOCTh

https://m.edso00.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenue

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopocTH

JlaGoparopHas paboTa
"Onpenenenre yCKOpeHus Tena
IpU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

CBoboaHoe nagenue teir. OnbITh
["anmunes

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1KKINJFO8

https://m.edsoo0.ru/NMQA4GGEOD



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

9 N https://m.edsoo.ru/PVRBIDTTH
obOparnienus. JInHeitHas U yrioBas
CKOPOCTH

10 Henpoctpenntentiioe https://m.eds00.ru/O5LFGWFZY
YCKOpEHUe
IT 5 H .B

11 CPBRIH SAKOH LIPIOTOHA. BeKTop https://m.edso0.ru/T4ADTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edso0.ru/SA28NGVEV
PaBHOpelicTBYIOIIAs CHIa
T i H .

13 PETHIT 3aitoH HbioTora https://m.eds00.ru/XPFY G64RM
Cyneprio3unus cui
P

14 CHICHHC S2/1a7 Ha NPHMCEHCHIe https://m.eds00.ru/GEM2S4HK9
3akoHOB HbroTOHA

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P

16 CLUCHKE 33124 0 TeMe «CHira https://m.edsoo.ru/HML1IAMN12
YIIPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/T4APAJAFV1
PYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P

19 CIUCHKE 33124 0 Teme «CHira https://m.edsoo.ru/PJIDH2DCIT
TPECHHSI»
JlaGoparopHas paboTa

20 "Onpenenenue ko3 dunmenra https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEHUs"

21 Pemenne 3azia 0 Teme "3aKOHE! https://m.edso00.ru/VT3T38KBU

Herorona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koHpepenius "/ BrkeHne
TEJ BOKPYT TPaBUTAI[MOHHOTO
nentpa (CosiHeUHas cucTeMa).
lanmaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edso0.ru/VV02GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBECHE MaTepUaIbHON

TOYKH. AOGCOJIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCuE MatepuaibHON

TOYKHU. AOCOJIFOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectu

https://m.eds00.ru/GAMQWA4SLS

28

29

Pemenue 3agad mo reme
"MowmenT cuinsl. LlenTp Tsxectn”

IToaroroBka Kk KOHTPOJIBHOU

pabote no Teme "MexaHn4yeckoe
nBmkenue. Bsaumonetictsue ten"

https://m.eds00.ru/0QJSN205C

https://m.edso00.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KontponbHast pabora o Teme
"MexaHn4YecKoe IBUKECHUE.
BzaumoneiictBue ten"

https://m.edso00.ru/J1BOUJ2Y G

31

HNmnynsc Tena. UMimynsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3auUMOJICUCTBUE

https://m.edsoo.ru/7PI5 BWQD2

32

33

Pemenne 3aga4 mmo teme "3akoH
COXpaHEHHUs uMIyJnca'

Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

34

Mexanunueckas pabota u
MOITHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

36

37

PabGota critbl TSDKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

JlaGoparopHas paboTa
«Omnpenenenue padboOThI CUIIBI
TPEHUs IPU PaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAIEHON TOBEPXHOCTH»

CBs3b 3HEPTUH U PabOTHI.
[TorennuanbHas FHEPTUs

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUU

https://m.edsoo.ru/M\WKXL7NXVR

39

40

3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKE

JlaGoparopHas paboTa
«M3yvyeHune 3aKk0Ha COXpaHEHHS

https://m.edsoo.ru/FMM2S69EB

https://m.edso00.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUMN»

41

42

KonebarenpbHoe IBUKEHHUE U €TO
XapaKTEePUCTUKU

3aryxaromye KojaeOoaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/SEQ3BHBZ3

https://m.edsoo.ru/13ZKD2M12

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasiTHUKA

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

46

47

48

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

JlaGopaTtopHnas pabota
«Ormpenenenue 4acTOTH U
nepuoaa KoaebaHui mpyKHHHOTO
MasITHUKa

JlaGopaTtopHnast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja konebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexannyeckne BOJIHEL. CBoOMCTBa
MEXaHHYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU6G55

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpok-koHpepeHIus

https://m.edsoo.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHUYeCKHE BOJIHEL B
TBEPAOM Teie. CelicMUYecKue
BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpaXKCHHE 3BYKa
Ypok-uccinenoBanue

"HaOaromeHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4acTOThI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edso0.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4eckue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/7YAJAV57M

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXPAHEHUS.
MexaHudeckue KoJacOaHus U
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

CBoiicTBa QJICKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypoxk-koupepennus "lkara
OJICKTPOMAariMTHBIX BOJIH.
Ucnonp3oBanne

https://m.edsoo0.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM CBA3U"

59

Ypok-uccnenosanue "M3yuenue

CBOICTB SJICKTPOMArdUuTHBIX BOJIH

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pewenune 3aiay Ha onpeneneHue
YacCTOThI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI

DNeKTpOMarHuTHas MPUpo/Ia
cBeta. CKOpOCThH CBeTA.
BomnnoBrble cBolicTBa cBeTa

HcrouHuku cBera.
[Ipamonuneitnoe
pacrpocTpaHEHHE CBETA.
3armenuns Connua u JIyHsl

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aK0oH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPaKEeHUs
cBeTa

https://m.eds00.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3akoH
NIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/FZ7HV6E2W

https://m.eds00.ru/R8001T10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yTJia IpeJIOMJIEHUSI CBETOBOTO
Jyda OT yrJia MajieHus Ha
rpanuiie "Bo3gyx-crexkiao""

67

Ypoxk-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edso0.ru/0L9F63ZRU

68

69

JImasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpexnenenue GOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

https://m.eds00.ru/3AXTVNZNJJ

71

VYpok-koHpepeHIus
"OnTHYecKue TUH30BBIE
npubops"”

https://m.edsoo.ru/KKVRKOP3D

72

73

I'ma3 xak onruyeckas cucrema.
3penue

Ypok-kondepentus "JlepexTs
3peHus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznosxenue 6eoro csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CIeKTPaTbHBIX
BeToB. [{ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTtopHnast pabota "OMBITHI
10 Pa3JIOKEHHUIO OEIOTO CBETa B

https://m.edsoo.ru/E5I18L6TCH
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CIIEKTP Y BOCIIPUSITHIO LIBETA
MIPEIMETOB MPU UX HAOIIOIEHUN
4yepe3 1BETOBbIE GUILTPHI"

VYpok-npaktukym "BoaHoBble

76 CBOICTBa CBeTa: AUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxaus”
O Pese

77 merTe Pesephopaa n https://m.edso0.ru/P922QVFIV
TUTAHEeTapHAasi MOJCIbL aTOMa
IT Bopa. M

78 OCTYIATRL bopa. MOACTH atoMa https://m.edsoo.ru/OBJPHEQG?2
bopa
Hcenyckanue v noriomeHme cBera

79 aromoM. KBauTel. JInHeHyaTsie https://m.edsoo.ru/MILRTHPCO
CIIEKTPBI
Ypoxk-npaktukym "HaGmronenue

80 " https://m.edsoo.ru/7TNCLNW?296
CIICKTPOB UCITyCKaHWUS

81 PagnoakTHBHOCTE U €€ BUOBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHHC aTOMHOTO 3ipa hitps://m.eds00.ru/IRVFSKOFK
Hyknonnas Mmoaens
P .

83 AAHOAKTHBHBIC [TPEBPATICHIT https://m.edso0.ru/RA796TPSP
M3oTonsr
P :

84 " CHICHIE AL TIO TeMe " https://m.edsoo.ru/WX2HQP2S6

PagnoakTuBHBIEC TPEBpAIICHHS

85 [Tepuon momypacmana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHuus

86 "PannoakTUBHBIE U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
IPUPOJIE, MENNULIMHE, TEXHUKE"
S .3

87 FICPHBIC PAKIiH. SaKOHbL https://m.edsoo.ru/Y OQ2XMKQO0

COXPAaHCHUA 3apAa0BOTO U
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MacCCOBOI'O YHUCECII

88

89

DHeprus CBSI3HM aTOMHBIX sIep.
CBs13b Macchl U SJHEPTUU

Penrenue 3amad mo reme
"Anepubie peakuun'

https://m.edsoo.ru/NSTEUFIO3

https://m.edso0.ru/OD4KHLQ4T

90

Peaknuu cuHTe3a u neaeHus
anep. Uctounuku suepruu
CouHiia 1 38631

https://m.edsoo.ru/RMBFOBND7

91

Ypok-koHpepenmus "SAnepaas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIyYEHUHN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsie sBIeHUS"

https://m.edsoo.ru/TBOXB9TUQ

93

94

95

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBnie aBienus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboTHI IO Kypcy
"B3zanMonaencTeue Tea"

[ToBTOpenue, o6oOIIEHNE.
Pemienne pacueTHBIX 1
Ka4eCTBEHHBIX 33J[a4 110 TeMe
"TenoBsbie mporecch”

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ
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[ToBTOpenue, o6odIICHNE.
Pemnienue pacyeTHbBIX U
KaueCTBEHHBIX 3a/1a4 110 TeMe

Al

"KIIJI TenmoBbIX ABUTATEIICH

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, o6oOIICHNE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 10 TeME
"KII/ snexrpoycTtaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, obodIeHNE.
JlaboparopHbie pabOTHI 110 KypCy
"CBeToBBbIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

100
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[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMH I10 TeMme "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

[ToBTOpenue, 0600meHue. PaGora
¢ tekcramu 110 TeMe "Koiebanus
U BOJIHBI"

[ToBTOopenue, o6o0mmenue. Pabora
¢ TekcTtaMH 110 TeMe "CBETOBEBIE
siBjIeHus"

https://m.edso00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 1o Teme "KBantoBast
U siiepHas ¢pusnka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA MO0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4dy B Y4eOHYIO, BBLIEIATDH

CYILECTBEHHbIE CBOICTBA (IIPU3HAKU) (PU3UUYECKUX SIBICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NUYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMCblBaTb €ro0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

OO0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4yn B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIATH
¢u3nveckre BEIUUMHBI B (POPMYJIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsI PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHWU HCCIEOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
MHTEPIPETUPOBATh MOJYYEHHBIM pPE3yJabTaT, HaXOAUTHb OLIMOKU B

XOJ¢ OIlbITa, ACJIaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

1.10

1.11

IPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (GopMmynHpoBaTh — IpOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBITIOJIHATH TIPSIMBIE W3MEPEHHSI C HCIOJIBb30BAaHWEM aHAJOTOBBIX U
U(POBBIX MPHUOOPOB, 3AMKCHIBATH NOKAa3aHHUS MPUOOPOB C y4ETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIIEIOBAaHUSA, COOMpPATH
YCTaHOBKY M BBINOJIHATh U3MEPEHMSI, CIIEAys MPEUI0KEHHOMY IUIaHY,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KeHHOﬁ HWHCTPYKIUU: IIPHU BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCHICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIIUIIBL )ICP'ICTBI/ISI HpI/I60p0B N TEXHHUYCCKUX
yCTpOfICTB, XapaKTCPU30BaAThL MPUHIHUIIBL ,Z[CﬁCTBPISI HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM nu

HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH



1.15

OPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(POPMALMIO O TMpUMepax)
MPaKTUYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpPMaLuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUN W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSIETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BATh pu BBITNIOJTHEHUH Y4EOHBIX 3a/1aHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

C03/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB HHGpOpMaAIUU (PUIUIECKOTO
COJIEpXaHUsA, B TOM YHCJIe MyOJIUYHO JAeNiaTh KpaTKHE COOOIIECHUsS O
pe3ynpTaTax MpPOEKTOB WM Y4YeOHBIX HCCIECIOBAHHUM, MpPU 3TOM
rPaMOTHO HCIOJb30BaTh HM3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

IIPY BBHITIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEI0BAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTHh 3a BBIIOJIHEHUEM IUIAHA JEUCTBUM, aJ€KBATHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaroIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIB30BaTh IOHATHA

1.2

pas3indaTth SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha



OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUYECKUX SIBICHUN

ONUCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTH4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalldd NPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB € IMOMOIIbIO 1 — 2 H3y4YeHHBIX CBOMCTBa

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4yl 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JAHHBIX I pelIeHHsl 3a7adud, BbIOMpaThb 3aKOHBI U (HOpPMYIbI,
HEoOXOoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAOBAHNA, BEIACIIATD
MMPpOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usmueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIONIOKEeHNs, coOUpaThb  YCTAHOBKY M3  MPEAJIOKEHHOTO



000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHHEM aHAJOTOBBIX
npuOOpPOB U AATYUKOB (HPU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, CleAysd  MpeAjoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TAONHUIl U TPagUKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCIECAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYMCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

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

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOpOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTAaBJISTh CXEMBbI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTH HMH(QOpMAIMIO O MpUMEpax)
MPAKTUYECKOI0 UCIIOIb30BaHUS (PU3NYECKUX 3HAaHUM B NOBCEIHEBHOMN
KU3HM Juid  o0ecriedeHHss O€30HMacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NUECKOTO COEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IIYTEM CpAaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLIETATH HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUUA y‘{C6HLIX 3aJIaHuM HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJEpXkKaHUs, CIPaBOYHBIC
MaTepuansl, pecypchl cetu MHTepHer; Biamers  nmpuémamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PUIUUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONH WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3MKH, COMPOBOXKATH BHICTYIUICHUE ITPE3CHTAIUCH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (DU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJIHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIBl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUSA

pas3indaTrb SABJICHUA IO OMHMCAHUIO HUX XaApPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC
pacno3HaBaTb TMPOABJIICHHUEC HN3YUCHHBIX (I)I/I3I/I‘leCKI/IX SIBJICHUN B
OKpYy’KaromemM MHpeE, B TOM YHUCIIC (1)I/ISI/I‘I€CKI/IC SABJICHUS B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBIICHUN

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TEI | (1)I/ISI/I‘ICCKI/IG SIBJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI, IpU OIMCAHUU TIPABUIIBHO
TPAKTOBAThH @HSHHGCKHﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CANHUIbBI (I)I/I3I/ILICCKI/IX BCJINMYHH, HAXOJAUTH (bOpMy'J'IBI,

CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTHUMH



1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATh (DU3MYECKHE MPOILIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd NPaKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBa

(bu3nUeCKUX SIBICHUH, GPU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3amayd (ONMUparoIiuecs Ha CHCTeMy W3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEIOCTAIOIIME HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHusi, IPOBOJUTH pPacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HAYCHUS (PU3NIECKOI BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIb3Yys OINMMCAHUEC HCCIICAOBAHHSA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJ: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

1.11

IPOBOANTh MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefenss cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM TMPSMBIX M3MEpPEHUM: MIaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATh pe3yJIbTaThl

HOJ'Iy‘-IeHHOI\/’I 3aBUCHUMOCTH q)HSH'—IGCKI/IX BCJIMUHUH B BUJC Ta6J'[I/IHI/I



Fpa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJleays MPeII0KEHHOW HHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aHAJIM3UPOBATh IIOJIyYECHHbIE

pe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

J1abopaTOPHBIM 000PYTIOBAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJJaHETapHas MOJENb aToMa, HyKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM HA MX ONMUCAHUSA, HMCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB TPH PEHICHUH y4eOHO-TIPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU g oOecriedeHusi 0e30MacHOCTH TpH  OOpalieHuH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaloIlel cpene

1.18

OCYIIECTBIIATh MOUCK MHPOpMAIUHN (PU3HUUECKOTO COAECpPKAHUS B CETU
WuTepHer, caMmocTosTenbHO (OpMYyIHpys TOHMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEICHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHus, CIpPaBOYHBIC
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTte npuéMamu

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




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (U3UUECKOrO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICJOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpesessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTb IPYIIBbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

11

®uszuka — Hayka O Ipupone. SBieHus npUpPOABL.
Ou3nyecKue  SBICHUA: MEXAHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuunH.  Pusmdeckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoiHasi CuCTeMa €IMHULL

14

1.5

2.1

2.2

2.3

EcrtecTBeHHOHay4yHBI METOJ| MO3HaHUA: HaOJIIOJECHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABMIKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaAO0JII01aEMOTO SIBIIEHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue teMiiepaTypsl pYU MOMOIIM KHJIKOCTHOTO

TECPMOMETPA U JaTYUKaA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BEILIECTBA

CrpoeHne BemecTBa: aTOMbl M MOJEKYJBI, HX
pa3Mepsl. OmbITHI, JOKa3bIBaOIIME JAMCKPETHOE CTPOECHHE
BELIECTBA

JIBmxkeHnne yactull BemecTBa. CBA3b CKOPOCTH
JIBW)KEHUS  YacTUIl C  TeMmmeparypod. bpoyHOBckoe
nBkeHue, Iuddysus

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC



ArperaTtHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUIKOCTEH W TBEPHBIX  (KPUCTAJUIMYECKHX)  TeEl.
2.4 B3anmocCBA3p MeXIy CBOWCTBAMH BELIECTB B PA3HbBIX
arperaTHbIX COCTOSHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIbI

[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa METOJOM psioB  (C
ucroiib30BanueM ¢Gotorpaduii).
2.6 OnbITel O HAOJIIOJACHHUIO TEIUIOBOTO PACHIUPECHHS
ra3oB.
OnpiTbl 1O OOHApYXKEHUIO  JIEHCTBUS  CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
> Ckopoctb. CpenHsisi CKOpPOCTb NpPU HEPABHOMEPHOM
' JIBUKEHUM. Pacd€r myTH 1 BpeMEeHM BUKEHUS
SIBnenune mHepuuu. 3akoH MHepuuu. B3aumopeilicTBue
3.3 TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS TEll
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3MmepeHue cuiibl C
' MIOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TskecTH. Cuia TAXKeCTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' TpeHue B IpUpoe U TEXHUKE
3.9 CroxeHue Ccuj, HalpaBIEHHBIX IO OJHOM IPSMOM.
' PaBHOnelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuika B KUAKOCTH, MOJCIH  DIEKTPHUYIECKOTO
aBToMoOMIII W Tak pgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  1IockocTH. OmnpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyXKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKECHHS OT Beca Tejla U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

dusnueckue SBICHUSA B npupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3IMYHBIMHM CKOPOCTSIMH B JKUBOM M HEXHUBOH MPHUPOJE,
JIEWCTBHE CUITBI TPEHUS B IPUPOJIE U TEXHHKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIMITHUKI

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

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

1 YBEJIMUCHUS TABIICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
' TEeMIEPATypPhI
13 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackais. [THeBMaTH4YeCKHe MATUHBI
3aBUCHUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
4.4 I'unpocratuueckuii napagokc. CooOIarmuecs COCy/Ibl.
IunpaBnrueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHs
A5 CYLIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 N3mepenune armocdepHoro nasneHus. [lpubopsl ans
' M3MepeHust aTMOC(HEepHOro JaBICHUS
JlelicTBue XUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoOH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue
4.9 [IpakTuyeckue paboOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TOTrpYXKEHHOWM B IKHAKOCTh YacTH TeJa.
Onpenenenne BhITAIKUBAIOLIEH CUIIBI, JEHCTBYIOLIEH Ha
TEN0, MNOrpyxEéHHoe B  KuAakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TeIo0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XXKUAKOCTHU, OT 00BEMaA
MOTPYKEHHOM B JKUJKOCTb YAaCTH TeJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa Wi
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeneineHue  eé

l"py30HO,Z[’[>éMHOCTI/I

®dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EepHOro J1aBJICHUs Ha )KUBOU OPTraHu3M, TIaBaHUE

pBIO

TexHuueckue ycTpoiicTBa: cooOIIaOIIMecs COCYbI,
YCTPOMCTBO BOJOMPOBOJIA, THIAPABIMYECKHIN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckasi paboTa
5.2 MexaHnueckas MOIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO JNeNCTBUS MEXAHHU3MOB. ITpocTsie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTenuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonmHast mMexaHHuecKass SHeprus. 3aKOH H3MEHEHHs H
' COXPaHEHUS MEXaHUUYECKOM 3HepTruu
59 [IpakTrueckue pabOTHI:

Omnpenenenue  pa®OTBl  CHJIBI  TPeHHS  TIpHU




8 KVIACC

Kox
pa3iena

PaBHOMCPHOM JBHUXXCHHNU TCJ1a 10 I‘OpI/ISOHTaHBHOI\/'I
noBepxHocTu. MccienoBanue ycioBUui paBHOBECHS phblyara.
N3smepenne KIIJl HakimonHOM 1mockoctu. M3yueHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEpPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
4eJioBeKa
TexHuueckue yCTpOMCTBA: pblUar, IMOABHXKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BelecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OIbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHUSL MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKMAKOIO W ra3o00pa3HOro
6.2 cocTossHUM BemecTBa. Kpucrammmueckue M amopHbIe
Tena
OOBsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeopuun
6.4 CMaunBaHuE U KalWISAPHBIE SBICHUS
6.5 TemoBoe paclimpeHue u cxxaTue
66 Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprusa. CriocoObl U3MEHEHUsI BHYTPEHHEN
' SHEPTUU: TeIIonepeaaya U CoBepIleHne paboThl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKIINS,
' U3Iy4yeHue




KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHwue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBHCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpPHOTO
JaBJICHUSA
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrarens. TersoBble ABUraTelnd U 3allura
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHUIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB MOBAPEHHOM
COJIU WJIU caxapa.
OneITel 10 HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue 1aBIeHNs BO3AyXa B OaIOHE MINPHILIA.

OnbITl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYypPBHI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUu Teja B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnegoBanue SABJICHUA TEII00OMEHa npu



CMEIIMBAHUH XOJOJAHOW U rOpSYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IIpU TEIIOOOMEHE € HarpeTbiM METaNIMYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.

HccnenoBanue npouecca uCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpexneneHue yaeapHON TEILIOTHI IUIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IPHUPOAL,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, NCUXPOMETp, MapoBas TypOMHA,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JEKTPUUECKOTO
7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX  3apsd0B. 3J'IeMeHTapHLII>i

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

OIEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. MICTOUHUKHU MOCTOSHHOIO TOKA




HenicTBust 3JIEKTPUYECKOTO TOKa (TeroBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa it yyacTKa Lenu

[lTocnenoBarenbHOE W HapajUieIbHOE  COEIUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenna

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KOopoTkoe 3aMbIkanue

[ToctosinHble MarHuThl. B3anmmoaeicTBHE MOCTOSHHBIX
7.14

MarHuToB

MaruutHoe mone. MarHuTHoe mone 3eMiIu U €ro
7.15

3HAYEHUE JJIS )KU3HU Ha 3eMIie

OmneIT Dpcrena. MarHuTHOE MoJe PAEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DNEeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIopTe

Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

naaykuuu. [Ipasumno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 MEKTPUYECKOM  DHEPrMHU.  OJIEKTPOCTAaHLUM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnbITH 10 HAOJIOCHHIO DJICKTPHU3AIIMN TET MHIYKIIUEH

U IIPU CONPUKOCHOBEHHH.



HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO OIS  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUW  TPHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia Asi CHIbI TOKa MpPU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEr0 4Yepe3 Ppe3UucTop.
OnpenenieHne  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BBIIETISIEMOM Ha pe3ucTope. VMccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIs MOCTOSIHHBIX MarHUTOB MPU
ux oOveauHeHMH ©  pasneneHun. VccnemoBanue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHUJIBI
B3aMMOJCICTBUSA KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAargiMuTHOIrO II0Jii Ha IPOBOAHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO SABJICHUSA 3J'I€KTpOM3FHPITHOI>i HHAYKIHUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUSI U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, DBJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
POJIb MAarHUTHOTO TIOJIS JUISI )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHuyeckue ycTpoWCTBa: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKON SHEPIuM,
AJIEKTPOOCBETUTENILHBIE ~ MPUOOPBI,  HArpeBaTeNIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MpPEeIOXPAaHUTENH, JIIEKTPOMATrHUT, JIJIEKTPOJIBUTATEINb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KNIACC
Kon
Kon snemenra [TpoBepsieMbIe 37IEMEHTHI COePIKaHHS
pasnena
MEXAHUWYECKUE SABJIEHU S
a1 Mexannueckoe JABWXKeHHME. MaTepuaibHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBFHOCTE MEXAHNUECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE IBHKCHHE
HepaBnomepHoe NPSAMOJIMHENHOE JIBUKEHHUE.
8.4 CpenHsis M MIHOBEHHass  CKOpOCTb  Tela  IpHU
8 HEPaBHOMEPHOM JIBUKECHUU
8.5 VYckopeHnue. PaBHOyCKOpEeHHOE MIPSIMOJIMHENHOE
' JIBIDKEHUE
8.6 Co6OoxHoe manenne. OnbITe! [ anuies
PaBHOMepHOE nBHMKEHHE MO OKpyXHOCcTH. [lepnon u
8.7 yactora oOpameHus. JIuHelWHas M yrioBas CKOPOCTH.
LleHTpOCTpEMUTENHEHOE YCKOPEHUE
8.8 [Tepssiit 3akoH HproToHA




8.9

Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CyNIEPTIO3ULIUU CHUIT
8.12 Cuua ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuia TPEHHUS CKOJBXEHMs, CHIIa
' TPEHHUsI IOKOS, IPYTHe BUAbI TPEHUS
8.14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHUS.
' YckopeHnre cBOOOAHOrO NaieHUs
8.15 Jewxenne  mmaHer  Bokpyr  Comnuoa.  IlepBas
' KocMHU4ecKasi ckopocTb. HeBecoMoCTh 1 neperpysku
PaBHoBecme  MaTepuasbHOM  TOYKH.  AOCONIOTHO
8.16 )
TBEP/IOE TEIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUIEHHONW OCHIO
. BpaieHusi. MomeHt cuiibl. LIeHTp TspkecTn
8.18 Nmnyinbce Tena. M3menenune umnyibca. IMmynbc cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE NBUKEHUE
8.21 Mexanndeckas paboTa U MOITHOCTb
8.9 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
. SHEpPruu U paboTh
8.93 [loreHunanbHast dSHeprus Tejna, IMOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 [ToreHnnanbpHas SHEPrUs CXKATON MPY>KUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKOHN
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[TpakTryeckue paboOTHI:
OrmpesiesieHne CpeTHE CKOPOCTU CKOJBKEHHS Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
8.97 Omnpenenenre yCKOpeHHUs Tela MPU PaBHOYCKOPEHHOM

JBUKEHUH 10 HAKJIOHHOW INIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[IpoBepka TruMOTE3Bl: €CIM MPU PABHOYCKOPEHHOM



8.28

8.29

JBIDKEHUU 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSATCS
KaK psJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIbKEHUS
OT CWUJbl HOpMalnpHOro jasieHus. OnpeneneHue
koddduimenTa TpeHus ckoubxkeHus. OnpeneneHue
KECTKOCTH TpYXuHBL. OmnpenencHue padOThl CHIIBI
TpeHHs] TpU PABHOMEPHOM JBMKEHHHM Tela IO
TOPU3OHTAIbHOW ToBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOPYrOCTM  INpu  moabéMe  rpy3a C
UCIIOJIb30BAaHUEM  HEIOJBMKHOTO U IOJBUKHOIO

OJI0KOB

dusndeckue SBJACHHUS B MPUPOJEC: MPUIMBBI U OTIMBBI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPTraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABUIKCHUC. OcCHOBHEBIE XApaKTCPUCTHKH

o1 KoJIe0aHUi: TIepHOJI, YaCTOTa, aMILUTUTY 1A
9.9 MareMarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [TpeBpariieHre SHEPrUn NpHU KoJeOaTeIbHOM ABMKEHUH
93 3aryxatomue KosebaHus. BbIHyX/eHHbIE KoJeOaHus.
' Pe3onanc
Mexanundeckue BoiHbI. CBOMCTBA MEXAaHHMYECKUX BOJIH.
94 [IpononbHBIE W TONEpedHble BOJIHBL. JlIMHA BONHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHn4ecKue BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk U ynbpTpa3ByK
[TpakTiueckue paboThI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi
9.7 MaTeMaTHUYeCKOTr0 MasiTHUKA.

OHpeI[eJ'IeHI/IC YaCTOThbI n nepuona KoJIeOaHMt

IMIPY>XUHHOI'O MasgTHHUKA



HccnenoBanue 3aBUCHMOCTH — TE€pHOAA  KoJeOaHM
MOJBEIIEHHOTO K HUTU Tpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH — TEpPHOAA  KoJeOaHM
NPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBELICHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyxuHsl. MI3mepenne yckopeHus cBOOOTHOTO MaieHUs

®du3nueckue SBJICHUS B IprUpoAc: BOCIIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3EMIICTPSICEHUE, CEHCMUYECKUE BOJIHBI,
IyHaMH, dXO
9.9 TexHudyeckue yCTPOMCTBA: 3XO0JIOT, MCIOJb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHHIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 3eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa cBera. CKOpocTh cBeTa.
' BonHoBBIE cBOMCTBaA cBETA
10 [IpakTuyeckune paboOTHI:
10.4 N3ydyeHne CBOWCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnueckue SBIEHWS B MPHPOJE: OHWOIOTHYECKOE
10.5 JeficTBHE BHJUMOTO, yIABTPauOIETOBOTO "
PEHTIE€HOBCKOTO U3JIy4eHU I
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpsamonnHEHOE pacIpOCTpaHEHHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaxKeHUst
11 11.3
CBETa
114 [Ipenomnenue cBera. 3akOH TPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHHE CBETA
115 JInnza. Xop nyuelt B 1MH3E




OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONA H

11.6
TEJIECKOoIa
117 I'ma3 kak onrayeckass cucreMa. bnM3opykocTe u
' JAJIbHO30PKOCTh
118 Paznoxenue Genoro ceera B cnekTp. OnbiTel HpoTOHA.
' CroxeHue cieKkTpaibHbIX IBETOB. Jlucnepcus cBera
[TpakTiueckue paboThI:
HccnenoBanue  3aBUCUMOCTH  YIJla  OTPayKE€HUs
CBETOBOTO JIy4a OT yIJIa MaJCHHUS.
W3yueHne xapakTepUCTHK M300pa’keHHs MperMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTM yIVla IPEIOMJICHUS
CBETOBOT'O Jlydya OT yrjla MaJeHus Ha TPaHULE «BO3AyX —
11.9 CTEKJIO».
[Tonyuenue n300paxkeHui ¢ MOMOILIBIO0 coOMparoIien
JIMH3BL.
Omnpenenenne (HOKYCHOTO PacCTOSHUS U ONTUYECKOU
CHJIBI COOMPAIOIICH JTNH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOr0 CBETa B CIIEKTP.
OnpIThl 1O BOCHPHUSATHIO IIBETa IMPEIMETOB INPU HX
HaOJII0IGHUH Yepe3 LIBETOBbIE (DUIBTPHI
dusnyeckue sABICHUS B npupoze: 3arMeHus CoiHIa U
11.10 JlyHbI, 11BE€TA TEN, ONTHYECKHE SBICHHUS B arMmocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOIL,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
191 OnbiTel Peszepdopna u mniaHerapHas MoJenb aToMa.
' Mognens aroma bopa
Hcnyckanve M TNOTJOUIEHHE CBeTa aToMoM. KBaHTHI.
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHus
194 Ctpoenne aromHoro sapa. HykioHHas Mopaenb

ATOMHOTIO Adpa. H3o0T0mbI




PannoaktuBHble npeBpamenus. llepuon momypacmana

125
ATOMHBIX s7IEP
12.6 Snepuble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuky sHeprun
' CouHiia 1 386311
129 Snepnas osHepretuka. JlelicTBUE  paMOAKTHBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboOThI:
HabntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
12.10 U3IIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usnueckue SABJICHHMS B IIPUPOJE: ECTECTBEHHBIN
PaaOAKTUBHbBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE M3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JICHCTBUE pAJUOAKTUBHBIX H3JIYYEHUH Ha OpraHusm
yeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B  HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3H
M TO03HAaBa€MOCTH SBJIICHUH IPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeil ponun (U3MKM B pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJOT Ui

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBHKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIeCTBAa, O (M3MYECKOH CYIIHOCTH SIBJICHUIH MPHUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3anyaTh sBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXKalOUIeM MHUpe, BBIACHAS MX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHSATHHHOTO ammapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKU M MCIIONB30BaHME UX JJIs PElIeHUs y4yeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MMpoHeECChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYICCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOMCTBA TeNI U (I)I/ISI/I‘{CCKI/IC SBJICHHA,

MCTIONB3Ys (PU3UUECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHHsI MpaBuiI 0E30MacHOTrO Tpynaa: HaOMIoIeHHE (PUINIECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLIMH, OMHUCHIBATH XOJ
OMBITA U 3aIMCHIBATh €0 Pe3ybTaThl, (POPMYIUPOBATH BBIBOBI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY 110 HMHCTPYKLUH, BBIUUCISTH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTaBIAThH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJEIU CTPOCHHS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yycji€ W B KOHTEKCTE CUTyallUld IPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3y4EHHbIE CBOICTBA (PU3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpMYJbl, CBS3bIBAIONINE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL MOJYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMmenune XapaKTCPpU30BaThb  IMMPHUHIMIIbI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YA 3HAHHUA O

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




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30mMacHOCTH  IpH
oOpamennn ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeie; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneIT TIOHMCKa, TPEoOpa3oBaHUS U MPEACTABICHUS HHPOPMAIIH
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLUEHHBATH JIOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MpPHU
BBITIOJTHEHUH y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JUTEPaTypy
(UBUYECKOTO COJEp>KaHMsI, CIIPAaBOYHbIE MaTepHalIbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMU  IIPEOOpPa30BaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co37aBaThb COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIECHHUS Ha

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



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 MEXAHWYECKMUE ABJIEHWA
11 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD JBU)KEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHxkeHue. Cpenusst ckopocts. @opmyna ams
1.2 BBIYUCIICHUSI CPEeTHEH CKOpoCcTH: V = S/t
PaBHOMEpHOE NpsIMONIMHENHOE ABMXKEHHE. 3aBUCUMOCTb KOOPJHMHATHI Tejla OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
nepeMelleHus, MyTH, KOOPAMHATBl MpPHU PABHOMEPHOM IPSIMOJIMHENHHOM
JIBYDKEHUH
3aBUCHUMOCTh KOOpPJIMHATBl T€Ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSMOJIMHEHHOTO JIBUKEHUS:
3
S =vg # i+ ay = ;
2
@opmynsl UIsl TPOEKLIUU IEPEMELIEHUs, NMPOEKIUU CKOPOCTH M IPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
['paduku 3aBUCHMOCTH OT BPEMEHU JJIsl MPOEKIUU YCKOPEHUS, MPOEKINH
CKOPOCTH, NPOEKLUUU IEPEMENIEHUS, KOOpAUHATHl IIPpU PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM)KEHUH
CobonHoe nazeHue. GopMysibl, ONKMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

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




MPOSKIIMA CKOPOCTH M KOOPAMHATHI TMPU CBOOOJHOM TAJCHUU Tela II0
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOL

oOpareHus:
2nR
L=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

16 yckopenus. @opmyra s BBIYUCICHUS YCKOPEHUS:
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts BewmecTsa. @opmyiia i BBIYUCICHUSA IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha
TEJ0
B3anmopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F 21~ _Fl—}z
112 TpeHue MoKosi U TpeHHUE CKONbXEeHUS. PopMyIa I BEIYUCICHUST MOJLYJISI CHJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

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

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BBIYUCICHUS CUJIBI TSHKECTH BOIHM3U MoBepXHOCTH 3emnu: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
=m0

HNmnynse cucremsl Ten. U3sMeHeHne nmnyibca. MIMImynbse cuiibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCA IJIA BaMKHYTOﬁ CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanunueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIA BBIYUCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUECKOU dHEeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON



SHCPTrUU TCJid, MOAHATOIO

HaJa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

119 3aK0H COXpaHEHHS MeXaHU4eCcKor YHeprun. Dopmyna s 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpaieHne MeXaHUIECKOW YHEPTUH MPU HATMYUH CUJIBI TPSHUSL.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Peruar. Moment cuisl: M - Fl.
YcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[TonBukHbIN 1 HenoABWKHBIN 0s10ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENA.
®dopmyna a7s BEIYUCICHUSI TaBJICHHs TBEPAOTO Tea:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
®dopmyna sl BEIYUCIICHUS JTaBICHHUS BHYTPU KHUJIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAIKUBAIOIIEH CHUJIBI,
NEHCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYAOB U BO3AYXOIIABAHUC




1.24

1.25

Mexanuueckue KoneOaHus. AMIUIMTYJAa, TEPUOJ W YacToTa KoJjeOaHWi.

®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHU:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJHBL. [[MHa BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha T'paHHUIC

nByX cpen. MHdpa3Byk u yIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KO((UIMEHTa TPEHUS CKOJIBKCHUS; PabOThl CHIIBI TPEHHS, CHIIBI
YIPYroCTH; CpeAHEH CKOPOCTHU JIBUXKEHHUs Opycka MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHusi Opycka Npu ABMKEHUM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl MU
nepuoga KoyieOaHUI MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH NPYKUHHOI'O MasTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOLIETr0 HA pblyar;
paboThl CWJIBI YIPYrocTH NpU MOABEME TIpy3a € MOMOIIbI HEMOJBUKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChbl Te€Ja; CUJIbI TPEHUS CKOJIBXEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUSA U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEIECHHU
negopManuu MpYXUHBI, YCKOPEHUs1 Opycka OT YIijla HakJOHA HaIlpaBISIOIIEH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEepHoja
KoJIeOaHUH MPY)KMHHOTO MAasATHUKAa OT MAacChl Ipy3a U >KECTKOCTH MHPY>KUHBL;
HCCJIEJOBAaHNE HE3aBHUCHUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pblyara

Qusuueckue s6neHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IUMUHBIMU
CKOPOCTSIMH B )KHBOW M HE)KMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B PUPOJIE U

TCXHUKEC, TMPUIHNBBI WU OTIUBBI, JABUKCHUC TIJIAHCT ConHeuHoi CUCTEMBI,




PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro HaBieHHsS Ha XUBOM OpraHu3M, IUIABaHHE PbHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuYecKue BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

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

L3l COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMeTp, HXOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BemecTBa. Mozienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JBwxenue wyactuiy BemiecTBa. CBs3b CKOPOCTH JABWKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBrxenue, nuddysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe pacIIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 Buytpennsis sneprus. PaGora u Teruonepenaua Kak CroocoObl H3MEHEHHS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Teronepenaun: TEmIONPOBOIHOCT, KOHBEKITUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue ten. KoaumdecTBo  TEmIOTHL. Y IenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPrMU B TEIUIOBBIX MpOLECCaX. YPaBHEHUE TEIIIOBOIO
OanaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHHWe BHYTpPEHHEH SHEpPruM B Ipoliecce

210 WUCTIApeHUsI MW KOHJAEeHcauuu. KumeHue IKUAKOCTU. VYAenbHas TerioTa

' napooOpazoBanus: L = Q/m

211 BraxxnocTs Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenne wu kpucrayumsanus. l3MeHeHHMe BHYTpEHHEW DHEpPrUU IIPU

IJIABJICHUU U KpUCTAJIJIM3allN. y,I[GJ'II)HaH TCIJIOTA I1JIaBJICHUA !

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILIKMBA. Y,Z[CJ'II)HaH TCIJIOTA CrOpaHus TOIIIIMBA:

q=Q/m

[Tpuntumne! padoTs! TermoBbix ABuratenei. KI1JI TeroBoro asuraress

Ilpaxmuueckue pabomul

W3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TeMIeparypbl (QUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYIIEH HarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM LUIUHAPOM, TOCJE OMYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl; OTHOCHUTEIHHON BIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
IaBlieHus Jnpaa. VccnemoBaHwe W3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMELIMBAHUU XOJOIHOU U

ropsiuei BObI; MpoIiecca UCIapeHUs

2.16

Duszuueckue s61eHUS 8 npupO()e: IMOBCPXHOCTHOC HATSXKCHUC U KallWJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

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

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BAHUSA KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuszanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIEPIIO3UINH IEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAd0B. I[CI\/'ICTBI/IC QJICKTPHUYCECKOIO0 TIIOJId Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO)IHI/IKI/I H JUDSJICKTPHUKHU

3.6

[TocTostHHBIN AHEKTpUYECKU TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.



Hanpsxenue.

I=qg/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTTbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R=pl/S
3.8 3akon Oma ayis ydactka snekrpuueckoi nernu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I =I,; U=U,+U,; R=R +R,
1 1 1 2
39 [TapannensHOE cCoeIlMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHUS:
U=U:I=1+L; Rz%.
CMmeniaHHble COEIUHEHHS IPOBOTHUKOB
Pa6ota u MmomHOCTh A5ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenmna:
3.11 O=I"R-t
312 OnbiT Opcrega. MarHuTHOe TMOJ€ MPSIMOrO MPOBOJHMKA C TOKOM. JlmHuuM
MarHUTHON WHTYKITUU
313 MarauTHoe T1OJI€ TOCTOSHHOTO MAarHuta. B3auMoAencTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON UHAYKUUU. [IpaBuino Jlenna
IIpakxmuueckue pabomoi
W3mepenne  3I€KTPUYECKOrO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOLIETO B IPOBOJHUKE

(pe3ucTopsl, JamMIouKa), OT HAMPSKEHUS Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U

YACJIBHOTO COIIPOTUBJIICHU.



HpOBCpKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIOBATCIIBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUJia IJId CHJIbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 JJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE I0JIe 3eMIIH, Apel( MOI0COoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HU Ha 3eMiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIEKTPUYECKOW  SHEPTUH,  BJICKTPOOCBETUTEIBHBIE  IPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPOIIPUOOPHI (mpumepsr), JIEKTPUYECKUE
IPEOXPAHUTENN, JIIEKTPOMArHuT, S3JCKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. L1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojienb cBeta. [IpsiMOTMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cBera
304 JIunza. Xox mydeii B nmH3e. DokycHOe paccrostHue JHMH3BL. OnTHYecKas cuiia
' munsel: D = 1/F
3.25 I'ma3 xak ontnveckas cucrema. OnTuyeckue npruoopsI
Ilpaxmuueckue pabomul
N3mepenune ontuyeckoil cuiibl coOMparoel JMH3bI; (OKYCHOTO PACCTOSHUS
cobuparoniel JTUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
396 KOTJIa TIPEIMET PACIIONIOKEH B IBOMHOM (hoKyce), moKa3aTels IMPEIOMIICHHSI CTEKIIA.
' HccnenoBanue cBOiicTBa  M300pakeHUs, TOJYYEHHOIO C  IOMOILBIO
coOuparomiel JIMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOXKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUS] CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHule
«BO3yX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmenns Comama u JlyHBI, 1BeTa Ted,
' ONTHYECKHE SBJIEHUs B aTMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydeHus. Peakuun anbda-u Oera-

pacmajna




4.2

OmnsiThl Pesepdopaa no paccesnuto anbha-uactuil. [lnanerapHas Mozens atoma

4.3 CocraB aTomMHoOrO sigpa. M30ToIs!

4.4 [Iepnon nonypacnana aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEN
Qu3uueckue s6NeHUs 6 Npupooe. €CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyY€HHUE IPUPOJHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUAYAJIBHBIN TO3UMETpP, Kamepa

Bunbcona, snepHas 3HEpreTuKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






