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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenoxaBanust yue6Horo npenmera «Ousnkay.

Copmepxxanne mporpamMmbl M0 (U3WKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOUW TPAMOTHOCTH OOYYAIOIIMXCS W OPraHM3aIfi0 H3y4YeHUS
¢u3MKN Ha NEATEIBLHOCTHOM OcHOBe. B mporpamme mo (usnke y4uTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemMera B peanuzanuu TtpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYCOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT'O 00IIEro 00pa3oBaHusl.

[Tporpamma mo gu3uke ycTaHaBIMBAET paclpeneieHne yaeOHOro MaTepuana
1o rojaM o0yueHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCHl.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MIOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, IIOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJ0ruen, acTpOHOMHEN 1 pu3nuecKoi reorpadueil, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBIsAECT HauOojee SICHbIC
o0Opa3iipl MPUMEHEHUsST HAyYHOTO METOJa MO3HAaHUSI, TO €CTh CIoco0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBICHUS;

e OIICHUBAThH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPNPETUPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA IS MOJTyYEeHHUS BEIBOJIOB.

[enmn wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
omnpeneneHsl B Konrenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit  ®Deaepanuu, pean3yrOIINX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1K4BH).

Heau uzyyenus pusnku:

npuoOpeTeHne HMHTEepeca U CTpeMJICHHS OOydYalomuXcsi K HaydHOMY
U3YYEHUIO TNPUPOJbI, Pa3BUTHUE HUX HMHTEJUIEKTYalIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (popMHUpOBaHHE
MCCIIEIOBATENFCKOTO OTHOIIICHUS K OKPYKAIOIINM SIBICHUSIM;
(dbopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHsI OCHOB
CTpOEHHS MaTepuH U PyHAaAMEHTaIbHBIX 3aKOHOB (PU3HUKU;
(GopMupOBaHUE NPEJICTaBICHUA O poJid (U3UKH JUIS Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE  TpPEACTaBIEHUM O  BO3MOXHBIX  cepax  Oyaymien
po¢eCCHOHAIILHON JICSITCIFHOCTH, CBSI3aHHOM C (DM3UKOM, TIOJrOTOBKA K
JaypHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a4a4:

npuoOpeTeHNe 3HAHWK O JUCKPETHOM CTPOCHHUHM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOpPETEHUE YMEHUN ONMHUCHIBATH U OOBACHATH (DU3WUYECKHUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3adad C
UCIIOJIb30BAaHUEM busznuecKnx MOJIeTIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOIHATE OIBITHI,
nabopaTtopHble  pabOThl M IKCIEPUMEHTAJIbHBIE HCCICIOBAHUS  C
WCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB paboThl ¢ MH(popMalmen (HU3NIECKOTO COJICpPIKAHMS,
BKJIIOYAsi HHPOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMAITIH;

3HAKOMCTBO €O c(hepamu poecCHOHATEHOMN EeATeTLHOCTH, CBSI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBaHHBIMH Ha
JTOCTIKEHUSX (PU3NUECKON HAYKH.

Ha usydenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust OTBOAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B He/ieN0), B 8
Ki1acce — 68 yacoB (2 vaca B Heneno), B 9 knacce — 102 yaca (3 gaca B HeZel0).



[Ipennaraemelii B mporpamMme mo (u3MKe MepeyeHb JTadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, TpearaeMplx B pamMKax
OCHOBHOT'0 TOCY/IapPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEr0 MUPA.

@usnka — Hayka o mnpupone. SABneHus npuponbpl. PU3HYECKHE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mepenue ¢usnueckux BenuuyuH. Puznueckue
npubopsl. [TorpemHocts u3mepenunit. MexayHapoaHasi CuCTeMa €AMHHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT IPUPOAY.
EcTecTBEeHHOHay4YHBIII METOJl NMO3HAaHWA: HAOIIOJEHUE, INOCTAHOBKA HAYYHOI'O
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0ObICHEHNE
HabmrogaemMoro saBieHus. Onucanne (U3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.

Jemoncmpayuu.
1. MexaHW4YecKHue, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC
SIBJICHHSL.

2. dusuyeckue nMpuOOPHI U MpoIeaypa MPSIMbIX U3MEPEHU aHAJIOTOBBIM U
1M (ppoBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue 1EeHbl eIEeHUs MIKaIbl U3MEPUTEIBHOr0 mpubdopa.

N3mepenue paccTosiHui.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

OnpeneneHre pa3MepoB MajbiX Tell.

N3mepenue temmepaTypbl NMpU TMOMOIIU >KUJIKOCTHOTO TEPMOMETpa U

JaTYuKa TeMIEpaTyphbl.
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6. IlpoBeneHue ucciienoBaHUs MO NPOBEPKE THIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOro TOPU30HTAIbHO, TeM OoJblle, YeM OOJbIlle BhICOTa
ycCKa.

Pa3znea 2. IlepBoHayasibHbIe CBEICHUA 0 CTPOCHUM BelllecTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJNbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactuil BemecTBa. CBSA3b CKOPOCTH JBMXKEHHUSI YacTHIl C
Temrneparypoil. bpoyHoBckoe nBmxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIITUYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HalGmronenune OpOyHOBCKOTO JIBH>KECHHUS.



2. Ha6monenue nuddysum.
3. HaGmronenue  siBneHUM,  OOBSACHSIOMIUXCA ~ MPUTSHKEHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadumii).

2. OnbITHI 1O HAOJIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBMKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.

SBnenue wHepnuu. 3aKOH WHEpUHMHU. B3anMoneicTBuEe Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.

Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctTd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIA
TsokecTd. Cuiia TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CHWJI, HaNpaBJIEHHBIX MO OJHOW mpsiMoil. PaBHoneWcTBytomas cui. Cuiaa TpeHus.
TpeHue CKOJIbXKEHHS U TPeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.

Habmronenue siBeHus: HHEPIUU.

Habnronenue usmMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUM TEJL.

CpaBHeHUE MaccC 10 B3aUMOJACHCTBUIO TEN.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOU MPSAMOI.

./Iaﬁopamopubze pabomul u onvimeol.

1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMKEHUS (IIapuKa B JKHIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHus (Iedopmariin)
NPY>KUHBI OT MIPUII0KEHHON CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIbXKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3oB..

S



Hanenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOwHBl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emiu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJO. BpITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBL.

[Iepenaua naBiieHUs )KUAKOCTBIO U Ta30M.
Coobmatomuecst Cocyabl.
['mppasnuueckui npecc.
[IposiBneHue necTBU aTMOC(HEPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT 00bEMa MOrPYyKEHHOM YacTu Tena
Y TIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
VYciioBue niaBaHus TEI: INIABAHUE WM TIOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEW TeNa U AKUJKOCTH.
Jlabopamopnuie pabomul u onvimol.
1. HWccnenoBanue 3aBUCUMOCTHU Beca Telia B BOJIE OT 00bEMa OTpyKEHHOH B
KUJKOCTh YaCTH TEJA.
2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJbI, JEWUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CUIIBL, IEMCTBYIOLIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.
4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOM B )KUJIKOCTh
YaCTH Teja U OT IJIOTHOCTHU KUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U

onpeesieHne €€ rpy30M0AbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas padota. MomrHocTh. IIpocTbhle MexaHU3MBI: pblyar, OJIOK,
HaKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBecusi pbluara. [lpuMmeHeHuwe npaBuiia
paBHOBecusi pblyara k OJoKy. «3om1otoe mpaBuiio» mexanwku. KIIJ mpocTtbix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.
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Mexannueckass »dHeprus. KuHernueckas W TNOTEHUHAIbHAS HSHEPTHS.
[IpeBpaiienre 0AHOTO BUAa MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXpPaHEHUs
SHEPruu B MEXaHUKE.

Jemoncmpayuu.

1. IlpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue pabOThI CUIIbI TPEHUS P PABHOMEPHOM JBUKEHUU TeJIa 110

TOPU30HTAJIbHOM MOBEPXHOCTH.
2. HccnenoBaHue yCia0BUN PaBHOBECHS phlUara.
3. H3amepenne KIIJ[ HaKI0OHHON MIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPIUU.
8 KUIACC

Paszpnes 6. TerioBbie sAiBJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOPUU CTPOECHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOTrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsSCHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHK€e U KalWUISIPHBIE SIBJICHUS. TEroBoe pacliupEeHUe U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsst sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TEIUIONEpeaua U COBEpIIeHHE paboThl. Buabl Teronepenayn: TEmIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIo00MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHME KPUCTAUIMYECKMX BEHIECTB. YJElIbHAsg TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenue. YnenpHas Teriora
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JABJICHMUS.

Brnaxnocts Bo3ayXxa.

DHeprus TOIMBA. Y esIbHAs TEIIOTa CTOPaHUsl.

[Tpuntnuner pabotel TemnoBeix aurareneir KIIJ[ TemmoBoro aBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEibl.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SDHEPTUH B TEIUIOBBIX MTPOIECCAX.

Jemoncmpayuu.

1. HaOmtogenune GpOyHOBCKOTO JBUKECHHS.

2. HabGmonenue nuddysun.

3. HaOnronenue siBlieHU CMauyMBaHUS M KATUJUIPHBIX SBJICHUM.



4. HabmoneHue TeraoBOro pacuiupeHus Tell.

N3menenue namiaeHus ra3za Mpu U3MEHEHHH O0bEMA M HArpeBaHUU WIH
OXJIAKJICHUH.

[IpaBuna u3mMepeHus TEMIIEPATYPHL.

Bunsl Teronepenayu.

OxJtaxkaeHue mpyu COBEPIICHUU paOOTHI.

9. HarpeBaHue npu coBepiIeHUH paOOThl BHEITHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HaOnronenue KumeHwusl.

12. HaGmroieHre moCTOSTHCTBA TEMITEpaTyphl MPH TJIaBICHUH.

13. Moienu TEIIOBBIX JBUTaTEJIEH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKEHUSL.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIA UJTK caxapa.

3. OnbITHl 1O HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHIKOCTEH U

TBEPIBIX TEIL.

4. OmpenesneHue JaBJICHUS BO3lyXa B Oa/NIOHE HITIPUIIA.

5. OnbITbl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJIEHUS BO3[yXa OT €ro

00BEMa 1 HATPEBAHUS WIIH OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPHUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmonenue wu3MeHEHUs BHYTPEHHEW »HHEpPruM Tela B pe3yJbTare
TEIJIoONepeIau U paOOTHI BHEITHUX CHJL.

8. HMccrnemoBanue sBIEHHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHOW U

ropsiueui BOJIbI.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  MpH

TEII000MEHE C HArPEThIM METAJUNIMYECKUM LIUJIUHIPOM.

10. OnpeenieHre yIebHOM TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca ucrnapeHus.

12. OnpesieIeHne OTHOCUTEIBHON BIIAXKHOCTH BO3AYXa.

13. OHpC)IeJICHI/Ie YIEIIbHOM TEIUJIOTHI IUIABJICHUS JIbJA.

Pazgen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa sneKkTpuueckux 3apsaoB. BzaumopeiicTBue
3apsokeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTH  CHJIBI  B3aUMOJCHCTBUS
3apsHDKEHHBIX TEJT OT BETUYUHBI 3aPsJI0B U PACCTOSIHUS MEXY TEJIaMH).

Onekrpuueckoe mnoie. Hanpsok€HHOCTH diekTpudeckoro nosist. IlpuHnmn
CYyNEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

o
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
IS ydactka nend. [locnenoBarensHoe u napaaieabHOe COEAMHEHUE POBOIHUKOB.

PaGota u MomHOCT, 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHma.
DJIEKTPUYECKUE LIECTTH U TTOTPEOUTENH dIIEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTossHHBIC MarHUTHI. B3auMo1eicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE
noje. MaruutHoe moJjie 3eMJM M €ro 3HadeHWe Ui KU3HM Ha 3emsie. OnbIT
Opcrena. MarHuTHOE 1MoJie NEKTPUUYECKOro Toka. [IpuMeHenne 31eKTpoMarHuToB
B TEXHUKE. J[eHICTBME MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOSAHHOTO TOKa. Mcnonb30BaHHWE DJEKTPOJBUTaTENCd B  TEXHHYECKHX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3neKTpoMarHuTHOW UHAyKIuU. [TpaBuno Jlenna.

DJIEKTPOreHepaTop. Cnoco0Osl MOJIyYCHUS BJIEKTPUYECKOMN SHEPIHUH.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DJEeKTpU3alus Tel.

JIBa poJia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U ICUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpoBOIHUKY U JUBIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
HcTOYHMKY TOCTOSIHHOTO TOKA.

9. JlencTBUs 2IEKTPUUECKOTO TOKA.

10. DIEKTPUYECKUHN TOK B HKHUJIKOCTH.

11. I'a30Bb1M pa3psa.

12. I3MepeHune Cuiibl TOKa aMIIepMETPOM.

13. I3MepeHue 2JIeKTPUUECKOro HANPSKEHUSI BOJIBTMETPOM.
14. PeocTat u Mara3uH CONPOTUBIICHUN.
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15. B3auMo1eMiCTBUE TOCTOSSHHBIX MAarHUTOB.
16. MoenrpoBaHre HEBO3MOKHOCTH Pa3I€JICHUS IIOJIFOCOB MarHUTa.
17. MonenupoBaHUe MarHUTHBIX M0JIEW TOCTOSIHHBIX MAarHUTOB.



18.
19.
20.
21.
22.
23.
24.

25.

OnbIiT Dpcrena.

MarauTHoe noJjie Toka. DJICKTPOMArHuT.

JlercTBME MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMArHUTHOW WHIYKIIUH.

Onbitel Dapapes.

3aBUCUMOCTh HAIpPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

S e

10.
11

12.

13.

14.

15.

16.
17.

18.

OnpITel 1O HAOMIOAEHUIO JJIEKTpU3ALMM TeJl MHIYKUUEH U 1pu
CONPUKOCHOBEHHH.

HccnenoBanne nOeWCTBUS DIIEKTPUYECKOrO IO HA IPOBOAHUKH U
JUDJIEKTPUKH.

COopka u mpoBepKa paboThI JEKTPUUECKOH 1IE€MH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIbl TOKA.

W3mepeHne u peryampoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4YEpe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUYECKOTO
COMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLAAN IOMNEPEYHOIrO
CEYEHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIIOXKEHUS HANPSIKEHUA NPH MOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia JUisi CWIbl TOKAa IMpPU NApajuIEIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenne pabOTHI 2JIEKTPUUECKOI0 TOKA, HAYIIETO YEPE3 PEIUCTOP.

. Onpez[eﬂeHHe MOIDHOCTHU  JJICKTPHUYCCKOIro TOKa, BBII[eHHeMOﬁ Ha

pe3ucrTope.
HccenenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO YEpPE3 JAMIIOUKY, OT
HaIpsHKEHNS Ha HEH.

Onpenenenne KII/] HarpeBarens.

HccenenoBanre MarHuTHOIO B3aUMOIEUCTBUS ITIOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO MOJIsI TOCTOSHHBIX MarHUTOB NPU UX 00BEANHEHUN
Y Pa3/cIICHUN.

HccnenoBanne neMcTBUS JIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPETIKY.
OnepITBl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATYILIKH C TOKOM U MarHUTa OT CWJIBI TOKA M HAIIPABJICHUS TOKA B KaTyLIKE.
N3yueHue AeiCTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.



19. KoHCcTpyHupoBaHue u n3y4eHue padoThl JIEKTPOIBUTATEINS.

20. U3mepenue KII/] anekTpoaBUTraTeiIbHON YCTAaHOBKH.

21.0O0bITBl TI0  HUCCJIEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
VCCIIEIOBAHUE W3MCHEHWW 3HAYEHHS W HAMNPABICHUS HWHIYKIIMOHHOIO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBHWKEHHUA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHoMmepHOoe npsiMosiHENHHOE JBH>KeHUE. CpelHssi U MTHOBEHHas
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBH>KCHUU.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiMHEWHOe naBmkeHue. (CBoOoaHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE ABMkeHHE MO OKpyxHOCTH. Ilepuox u vacrora oOpamieHwus.
JluneriHas u yriioBast CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

[IepBoiit 3ak0oH HeroToHa. Bropon 3akon Herorona. Tpetuii 3akon HproToHa.
[IpuHMn Cynepno3unuu Cuil.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbKEHHUSI, Chla
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. U3meHenne nmmyJsibca. IMIynbc CHilbl. 3aKOH COXpaHEHHUS
UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cui TSKECTH, YHNPYTrOCTH,
TpeHus. CBs3b dHeprun U paboThl. [loTeHInanpHass YHEPTUsl Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIInanbHas sHeprust cxxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXAaHUYECKOU
SHEPIUMu.

Jemoncmpayuu.

1. HaOnroneHne MEXaHWYECKOTO JBUKEHUS TeIa OTHOCUTEIHLHO Pa3HBIX Tell

OTCU€Ta.
2. CpaBHeHME NyTell M TPAEKTOPUW ABWIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. H3mepeHue CKOpOCTH M yCKOPEHUS NMPSAMOJIUHENHOTO JBHUKEHHS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O IBUKCHUS.

5. HaOmnroneHnue qBUKEHUs Teja Mo OKPY>KHOCTH.



8.

9.

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

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTEIILHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS Tea OT MACChI TE€JIa U ACUCTBYIOIICH HA HEro
CHJIBI.

Ha6utoienue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

N3MeHeHue Beca Tena Mpu yCKOPEHHOM JBUKEHUH.

[Iepenaya uMmyJsibca py B3aUMOJEHUCTBUHU TEIL.

[IpeoOpazoBaHus SJHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Halnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHre MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IIPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue Tpakra Il pa3roHa W JaJbHEWIIEr0 pPaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIIEKKHU.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
HIapyKa 10 HaKJIOHHOW IUIOCKOCTH.

Onpenenenne yCKOPEHHsSI Tejla TMPU PABHOYCKOPEHHOM JBHWKEHUU TIO
HaKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM TPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HA4YaJdbHON CKOPOCTH IYyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre KodhPUIIMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue padOThI CUIIbI TPEHUS PYU PABHOMEPHOM JBUKEHUU TeEJIa MO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenve paboOTHl CUJIBI  YNIPYTOCTH TMPU  MOABEME Tpy3a C
WCII0JIb30BaHUEM HETIOIBYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS SHEPTHUMU.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.



KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUM: TEPHO/T,
4acToTa, aMIUIUTya. MaTeMaTU4eCKUA U TIPYKUHHBIA MassTHUKU. [IpeBpaiienue
SHEPruu MpH KoJaeOaTeIbHOM JABUKECHUM.

3aryxawonme  KoJjieOaHus. BreinykneHHble  KoJieOaHWs. Pe3onanc.
Mexannueckre BoJHBIL. CBoiicTBa MeXaHWYECKHWX BOJIH. [IpomonbHbie U
MONIEPEYHbIC BOJIHBI. J[TMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHn4yecKkre BOJIHbI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKkoCTh 3ByKa W BbicOTa TOHa. OTpaxkeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.
1. HaGmiomenue kojeOaHMi Ten IOJ ACHCTBHEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.

PacnipocTpanenne npoaoiabHBIX U TOTIEPEYHBIX BOJH (HAa MOJIEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.

./Iaﬁopamopuble paodomul u onvimol.

1. OmpeneneHue dYacTOThl M TEpHoja KoieOaHWd MaTeMaTU4eCKOro
MasiTHUKA.
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2. OnpezeneHue 4aCTOTHI U MEpUOJIA KOJICOAHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTHU Teproja KojaeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEeproIa KOIeOaHU PYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoJieOaHWM rpy3a, MOABEHIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh TIEpHOJA  KoJieOaHUI
IIPYKUHHOT'O MAsITHUKA OT MACChI Ipy3a U )KECTKOCTU IPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  JJEKTpOMarHuTHble  BoOJIHBL.  CBOMCTBa
JIEKTPOMAarHuTHeIX BOJH. [lIkama 31eKTpOMAarHWTHBIX BOJH. lMcrosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBeTa.



Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3y4yeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIBHOTO

TenedoHa.

Pasznesn 11. CBeToBbIC AABJICHHS.

JlyueBas  Mogmenp  cBera.  Mcrounumkm — ceera.  [IpsmonmnHenHoe
pacnpoctpanenue cseta. 3atmenust Connna u JIynel. Otpaxenue cera. [1nockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpaXeHHE cBeTa. lcrnoiap30BaHWE TIOJIHOTO BHYTPEHHEro0 OTpPaXeHUs B
ONTUYECKUX CBETOBOAAX.

Jlnnza. Xop myuen B mua3ze. OnTudeckas cucrema ¢oToarapaTra, MUKpOCKOTa
u Teneckorna. ['na3 kak ontuueckas cucrema. bam3opyKkocTh U JadabHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbtorona. CroxxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Jemoncmpayuu.

[IpssmonuHeEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonydenue nzo0pakeHU B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue caera.

OnTuyeckuil CBETOBOJ.

Xox mydeil B coOuparoIeit JInHs3e.

XoJ JIyder B paCCEUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. IlpuHuun neictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopzensb riasa.

11. PaznoxxeHue 06eoro cBera B CIEKTP.

12. [lonmy4yenue 0enoro cBeTa Npu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HWccnenoBanue 3aBUCUMOCTH yrja OTPa)K€HHsS CBETOBOIO Jyda OT YyIJIa
naJICHUs.

2. V3ydeHue xapakTEpUCTHK U300paKEHUS TPEMETA B TUIOCKOM 3€pKajie.
NccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIICHUs CBETOBOIO Jiyya OT yria
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. Tlomydyenue n300paxxeHUI ¢ MOMOIIBIO0 COOMPAIOIIEH JTHH3BI.

5. Omnpenenenue GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI cOOMparomiei
JIVH3BI.

© N o O R ebd =



6. OIBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.
7. OnbITHl IO BOCHPUSATHIO LIBETA MPEAMETOB IPH UX HAOIIOJACHUH 4Yepes
LBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u muianerapHas mojenb atroma. Monens aroma bopa.
Hcnyckanue u noriouieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHUE aTOMHOTO
aapa. Hykinonnag wMozens aromHoro snpa. HMsoronsl. PaguoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOIO M MAaCCOBOI'O YHCEIL.
DOHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl W dHepruu. Peakuuu cuHTe3a u
nenenus anep. crounuku sneprun ConHIa U 3BE3 L.

Anepnas sHepreruka. JleWCTBHS paguOaKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

CnexTpbl U3Ty4eHUS U MOTJIOIEHNS.

CHexTphl pa3aIu4HbIX ra3oB.

CnekTp Bogopoa.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHUZUPYIOUTUX U3ITYUEHUH.

. Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.
ﬂaﬁopamopubte pabomul u onvimol.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE JHEPIMM YACTULBI 10 TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. HM3MmepeHnue paginoakTuBHOTO oOHA.

IHoBTOPHTEILHO-00001IAXOIIMIA MOAYIb.

[ToBTOpUTENBEHO-00001IAIOMINK MOTYJIb MIPEAHA3HAUEH JJIi CUCTEeMaTH3allH
¥ 00001IeHNs TPEAMETHOTO COACPIKAHUS U OTBITA IEITEIHOCTH, MPUOOPETEHHOTO
Ipy U3Y4YEHUH BCEro Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (Pu3uke AJjisi 00ydYaroIIuXcs, BHIOPABIIUX 3TOT
y4€eOHBIil peaMeT.

[Ipy m3yyeHun JAaHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATUZUPYIOTCS BUIBI
NeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yudeHus, Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBIICHUN TPHUPOABI U TEXHUKHU, OBJIAJECHUE YMEHHSIMH OOBSCHATH (pU3Mueckue
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HaHWs, pelaTh 3aJadyd, B TOM YHCIIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIC.

o 0k wh



[IpyHUMNIMATBHO AEATEIBHOCTHBIA XapaKTEP JAaHHOTO pasjesa peain3yercs
32 CYyéT TOro, 4Yro OOydYarolIMecs BBIMOIHAIOT 3aJlaHusd, B KOTOPBIX UM
IpeAJIaraeTcs:
HAa OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbusndeckue SIBICHUS B OKPY’KAIOIIECH MPUPO/IE U TTOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3UUECKUX SIBICHUH, B TOM
YHUCIe U1 POBEPKU THUIIOTE3 U MOJYUECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSIT HAy4HbI€ OCHOBBI HauOOJie€ BaXKHBIX JIOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, TPAKTUYECKOTO UCITOIB30BaHUS PAa3INYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
JHEPIHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuenue (pu3mku Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaTOB.

B pesynbrare usyuenust GpuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuarorierocss 0yayT copMHUpOBaHbI CIEAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B

YacTH:

e 1) maTpuoTH4YE€CKOr0 BOCIIUTAHUSA:

e - IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
bu3nuecKoil HayKH;

e - [ICHHOCTHOE OTHOILICHHE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:xKJIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - FOTOBHOCTbH K aKTUBHOMY YUYacCTHIO B OOCYKJICHUH OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bus3uKuy;

e - OCO3HAHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPHUHIIMIIOB B JIESITEIHHOCTH
YYEHOrO;

e 3)3CTEeTHYeCKOro BOCIUTAHMS:

e - BOCHPUATHE ICTETHUECKUX KAYECTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O MMO3HAHUS:

e - OCO3HAHHWE IIEHHOCTH (U3MYECKOM HAYKW KaK MOIIHOTO WHCTPYMEHTa
[I03HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTMHM, BAXKHEUILEH COCTaBIISIOLIEH
KYJbTYPBI;

e - pa3BUTHME Hay4YHOW JIFOOO3HATENLHOCTH, MHTEpeca K MCCIIEeI0BATEIbCKON
JIETENbHOCTH;

e 5) <¢opmupoBaHus  KyJbTYPbl 3I0pPOBbSi M  3MOLHUOHAJIBLHOIO
0J1aronoJIy4ns:

e - OCO3HaHUE IIEHHOCTH Oe30macHOro ooOpas3a >KHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NPaBWJI OE30MaCHOTO TOBEJCHHS Ha
TpaHCIOpPTE, Ha JI0pOrax, C AIEKTPHUYECKUM U TEIUIOBBIM 00OpY/IOBaHHEM B
JIOMAIIHUX yCIIOBHSIX;

e - Cc(pOpMUPOBAHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MPaBa Ha OINOKY
Y TAKOTO K€ MpaBa y IPyroro 4YeJIOBEKa;

e 6) TPYA0BOrO BOCIIUTAHMS:

e - AKTMBHOE YYacTU€ B pEHICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNpHOM  OpraHM3aluu, Topoia, Kpas) TEXHOJOIMYECKOH U
COLIMAIbHON HAIIPaBJIEHHOCTH, TPEOYIOLIUX B TOM YHCIIE U (PU3NUECKUX 3HAHUM;



e - HHTEPEC K MPAKTUYECKOMY U3YyUECHHIO TTpodeccHii, CBsI3aHHbBIX ¢ (PU3UKON;

e 7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

e - OpUCHTAIUS HAa MPUMEHEHUE (PU3NUECKUX 3HAHUU IS pEIICHHUs 3aJa4d B
00JIaCTH OKPY’XKAIOIIEH Cpenbl, TUIAHUPOBAHMSI TOCTYIIKOB W OIEHKH WX
BO3MOYKHBIX ITOCJICICTBUU JIJIL OKPYKAIOLIEN CPEBI;

e - OCO3HaHHUE TJI00aJBLHOTO XapakTepa 3KOJOTMYECKHX NpoOieM U MyTel ux

pELICHUS;

e 8) aganTauMu K M3MEHAKIIUMCH YCJIOBHSIM COUHUAJIBHOW M NMPUPOAHOM
cpeabl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUM IIPH BBINOJHEHUH MCCIICIOBAaHUN U
MPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTuX,;

* - TIOBBIIICHWE YPOBHS CBOE€M KOMIETEHTHOCTH 4YE€pe3 NPAKTUUYECKYIO
JICITEIbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4uCie (HOPMYITUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHUE NePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHW B 00J1aCTH
bu3uKy;

e - [UIAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUII;

e - CTpEMJICHUE aHAJTU3UPOBATH U BBISIBJIATH B3aUMOCBSI3H MIPUPOJIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJb30BaHEM (U3HUECKUX 3HAHUM;

e - OLEHKAa CBOMX JCHCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOUIYI0 Cpeny,
BO3MOJKHBIX TJI00ATBHBIX MOCIEICTBUN.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBO€HUS MpOrpaMmBbl 1o (pU3UKe Ha yPOBHE OCHOBHOT'O OOIIIET0
oOpa3zoBanust y oOydaromierocss OynayT chOpMUPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHHUKAaTHBHbIE  yHUBEpCAJbHbIE  Yy4eOHble  JCMCTBUS,  pEryJsTHUBHBIC
yHHUBEpCaJIbHbIE Y4eOHbIC ICHCTBUSL.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue aeiicTBUS:
e BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB
(s1BIEHUN);
e YCTaHaBJIMBATh CYIIECTBEHHBIM NPU3HAK KiIaccU(UKAIIMM, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOIOJCHUSX, OTHOCSIINXCS K (PU3MUYECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIE CBSI3M TPU HM3YyYEeHUU (PU3UIECKUX
SBIIGHUW M MPOIIECCOB, J€TaTh BHIBOABI C UCIOIB30BAHUEM JIEAYKTHBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3NIECKUX BETUYNH;

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelIeHNs yueOHOH PU3NIEeCcKOii 3a1a9n
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
HOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarTejLCKHe 1eMCTBUA:

HCIIOJIb30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3HYECKUI 3KCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBAaTh HA NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
IPOBENEHHOIO HAOIIOAEHUS, OTIbITA, HCCIIEOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUIHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
otbope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
busnyeckoit 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIHIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO  BBIOMpATh ONTHUMANbHYIO (opMy TpeACTaBICHUS
uHQOpMaAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKON U MX KOMOMHAIIUSMH.

KoMMyHUKAaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

B X0J€ OOCYXICHHs y4eOHOrO MaTepuana, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXAa€MON TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHUE 3a/Jaud W MOJAJepKaHUE
OJ1arokenaTeNbHOCTU OOIIEHNUS;

COMOCTAaBJIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHHUKOB
uanora, OOHapy»KMBaTh Pa3IMYUe U CXOACTBO MMO3HIIMIA;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



nyOIMYHO NPEACTABISATh PE3yIbTAaThl BHIIOJHEHHOIO (PU3UUYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIAYAJIbHON
paboThI pU PELIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIE€UCTBUS
no €€ JOCTHXEHHUIO: paclpeiensiTh poyH, OOCYXIaTh IpPOLECCH U
pe3yabTaThl COBMECTHOM pab0Thl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh paOOThI, AOCTUTAasl KAYECTBEHHOI'O PE3yJbTara Mo
CBOEMY HAIPABIICHUIO U KOOPJIMHUPYS CBOU JEHCTBUA C APYTUMH YI€eHAMU
KOMaH/Ibl;

OLICHMBATh KAa4e€CTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIMINUX
JUTsl petieHust GU3NYEeCKUX 3HAHUM;

OPHUCHTHUPOBAThCS B  PA3IUYHBIX TOJAXOJaX TMPUHATHS  pEIICHUN
(vHIUBUAyaTbHOE, TPUHATHE PENICHUS B TPYIIIC, MPUHSTHE PEIICHHMA
rpyIIoin);

CaMOCTOSITENIbHO COCTABJISATh aJITOPUTM pElIeHUs (GU3UUECKOMN 3a/1auu WU
TUTaHa HCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTUPOBATh IIPeIIaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIb, AMOIHMOHAJIbHbIN HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Ipeiararh IjiaH €€ U3MECHEHHS,
OOBACHATH NPUYMHBI  JOCTHOXKEHHSI  (HEAOCTHMIXKEHHUs) pe3yJbTaToB
NEeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM 4YHCIIE B XOJ BBIIOJIHEHUS
(¢u3nyecKoro UCCIEJOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILIHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B X0JI€ CIIopa WU IUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYyTOro;
PU3HABATh CBOE MPaBO Ha OMMOKY NMpU peuieHuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI



K xon1iy oOydenus B 7 Kjiacce npeMeTHbIE pe3yJabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS: (PU3WYECKHME W  XUMHYCCKHE  SIBJICHHS,
HAOJIFOICHNE, DKCIIEPUMEHT, MOJEb, TUIOTE3a, CAMHUIBI (DU3UICCKUX
BEJTMYMH, aTOM, MOJICKYJIa, arperaTHbleé COCTOSHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna, gaedopmanus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOUINECS COCYBI;

paznuyath siBneHus (Auddy3us, TEIIOBOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEPHOE  JBWIKEHUE, MHEpLHs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpaIleHus, epeaava JaBaeHus TBEPABIMU TEIAMH, KUIKOCTIMHU U Ta3aMH,
aTMOc()epHOE J[aBlICHHWE, IUIABAHHWE TeEJ, TPEBPAIICHUS MEXaHUYECKOU
DHEPTUH) MO OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacmo3HaBaTh TPOSIBICHHE W3YYEHHBIX (U3WYECKUX  SBICHUNA B
OKpY’)KaloIeM MHpEe, B TOM 4YHCIe (U3WYECKUE SBICHUS B TIPHUPOJE:
IPUMEPHI JBWKCHHUS C PA3IUYHBIMH CKOPOCTSIMU B JKHBOW U HEXKUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHSIHUE
aTMOC(EPHOTO JTaBJICHUS Ha >KMBOW OpPraHW3M, IJIABaHHUE PhIO, phlUyard B
TeJie YeJIOBEeKa, PU STOM MEPEBOJIUTH MPAKTHUUECKYIO 3a/1a4y B yU4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3UUECKUX SBICHHM;
OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YS
bu3nyeckue BeIMUrHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, ITyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC Tela,
cuJja TpeHusl, JaBiaeHue (TBEPAOTO TeMa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CuiIa, MEXaHW4ecKkas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO (PUIIMEHT T0JIE3HOTO JEHCTBUSA MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAIbHASL SHEPrusi), NpPH ONUCAHUU TMPABHIBHO TPAKTOBAThH
(bU3HYECKUi CMBICIT UCIIOJIB3YEMBIX BEJTUYHMH, UX 0003HAYEHUS U SUHUIIBI
bU3NYEeCKNX BENWYWH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3HYECKYI0 BEIWYMHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepH30BaTh CBOWCTBA TeJ, (PHU3WYCCKHUE SBICHUS M IPOIIECCHI,
UCIIOb3YS MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHsS phruara (0Ooka),
«30JI0TO€ TPABUJIO» MEXaHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOU



SHEPruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalUuld NPAaKTUKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITh NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBAa (PU3NYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B |—2 JEHCTBUS, HWCHOJIB3YSd 3aKOHBI U
dopMyIbl, cBsI3bIBatOIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIJIOBUS 33/1a4 3aIIUCBIBATH KPATKOE yCJIOBHUE, MOJCTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U IPOBOAUTH Pacd€Tbl, HAXOAUTH CIPABOYHBIE
JaHHBbIE, HEOOXOJUMBbIE JJI1 pEUIeHUs 3a/1ay, OLIEHUBATh PEATUCTHUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BbIIEISATH IPOBEPSIEMOE
IPENOoJI0KEHNE (TUIIOTE3Y ), pa3In4aTh U UHTEPIPETUPOBATH OJTYyUEHHBIN
pe3yibTaT, HaXOAWTh OIIMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3yabpTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHX SBICHUNA WIH
(¢u3nyecKuX CBOUCTB Tel: (HOPMYIMPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOUpaTh YCTaHOBKY U3 MPEIJI0KEHHOI0 000PY/I0BaHUs, 3alIUChIBATh X0
onbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacCChl Tela,
o0béMa, cuiBI M TEMIIEpaTypbl C HUCIOJb30BaHUEM aHAJIOTOBBIX U
U(POBbIX MPUOOPOB, 3aNMUCHIBATh IOKA3aHHUA MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JpPYrol € HCIOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABMXKYIIETOCA TEIa OT BPEMEHU IBUKEHUS TEJa, CUIIbI TPEHUS
CKOJIKEHUSI OT Beca Tejla, KadecTBa OOpabOTKM INOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJl, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPYXKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA
NOTPYKEHHOM YaCTH Teja U OT IUIOTHOCTHU KXUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT IIyOHHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IIaBaHUsl TEJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTO UCCIENOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHONM 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE



NPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHIIa TPEHHSI CKOJIBKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIOUIasl cUja, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUIAKOCTh  TeNo, KOAD(PUIIMEHT TMOJEe3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEIys TPEIIOKCHHOW WHCTPYKUMHU: TMPH BBHIMOJTHEHUN
U3MEpPEHUl CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YCHUE NCKOMOU BEJIMYHUHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOJABUKHBIN U HETIOJABUKHBIN 010K, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBl JAEWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHHUKOB BBIJEISATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MATEPUAJIbl, PECYPCHI
cetu HurtepHer, BiajgeTb MNpuUEMaMH KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpMannu (HU3NIecKOro CoAepKaHus, B TOM
qHClie MyOJINYHO JIeJaTh KpaTKUe COOOICHHS O pe3yIbTaTaX MPOEKTOB WU
y4eOHBIX HCCIEeIOBAaHUM, MIPU 3TOM T'PAaMOTHO HCIIOJIb30BATh M3YyYEHHBIH



MOHSATUMHBIA ammapar Kypca (H3HUKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTALIUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CJICIUTh 3a BBIIIOJHEHHEM IUIaHAa JEHUCTBHM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATCIbHOCTh  TIPYNIbI,  BBICTPAMBATH
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

MCIIOJIB30BaTh NOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(dHble Tena, HACHIIIEHHBI M HEHACHIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOW JBHUIaTellb,
AJIIEMEHTAPHBIN NIEKTPUUYECKUM 3apsifl, JIEKTPUUECKOE I0JIE€, IPOBOIHUKN
U JUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pa3nuyath SIBJICHUS (TEIUIOBOE pacIlUpeHHe U CXkKaTue, TeIsonepeaaya,
TEIUIOBOE PABHOBECHE, CMAUMBAaHHE, KANMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IUJIaBJI€HUE, KpUCTauIM3auus (OTBEpAEBAHUE), KHUIIEHUE,
Teronepeaada (TemIonpOBOHOCTS, KOHBEKIIUA, U3IIy4YECHHE),
IIEKTPHU3ALUs TeJl, B3AUMOJEHCTBHE 3apsI0B, JEHCTBHS AJIEKTPUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOIECHCTBUE MATrHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHasE MHAYKIIHS)
II0 OIMCAaHMID MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTb NPOSIBICHHE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM uHclie (U3MyecKkue SBICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSDKEHHWE W KANWULIPHBIE SBICHHUS B IIPUPOJIE,
KpUCTaNIbl B mpupoe, usinydyenue ConHua, 3amep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pazoBaHUE pOChl, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJu, Apen MoarCcoB, poJib MATHUTHOTO MOJIS 1S )KM3HU Ha 3eMJie,
NOJISIPHOE CHUSIHUE, TIPU OTOM IIEPEBOJMTH IPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (MpHU3HAKU) (U3UYECKUX
SIBJICHUM;

OMUCHIBATh U3yUYECHHbIE CBOMCTBA TeN U (U3UUECKUE SBJICHUS, UCIIONb3YS
(bu3nuecKue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, YAECNbHAs TEIUIOTA
IUIaBJICHUS, YJIelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TeIIoTa
CrOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHUCTBUS TEIIOBOM



MAalIMHbl, OTHOCUTENIbHAS BJIAYKHOCTh BO3/1yXa, JJIEKTPUYECKHUN 3apsif, cuila
TOKa, DJJEKTPUYECKOE HANpPSIKEHHUE, COMPOTUBJIECHUE MPOBOIHUKA,
yJIeJIbHOE CONPOTHUBJIEHUE BEIIECTBA, pa00Ta U MOLIHOCTb AJIEKTPUUECKOTO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3HUECKHI CMBICIT
UCIIOJIb3YEMBIX BEITMYMH, 0003HAYEHUS U €UHUIIBI (PU3NUYECKUX BETUYHH,
HAXOJUTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKud H3YyUYEHHBIX 3aBUCUMOCTEHN
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHUYECKONW TEOPUHU
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
Jlxoyns—JIenua, 3akKOH COXpaHEHUs! SJHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTHUECKOE BhIPAXKECHHE;
OOBSACHATh (U3NYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBMYECKHUX SIBICHH,
bu3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemaTth pacuy€THbIE 3aJadyd B 2—3 JEHUCTBUS, HCHOJb3ys 3aKOHBI H
dbopMyIbl, CBs3bIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX ISl pelIeHHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMble Al €€ pelleHHs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3HYECKUX METOAOB, HCIOIb3YS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh MOpAJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BEIBOJBL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUA WIIU
(bu3HYEeCKUX CBOMCTB Tel (KamWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusl IMPU M3IYYCHUH OT LBETa H3Iy4arlieidl (MOrJIoNarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUAKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel W B3aUMOJCHCTBUE
AIIEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX TOJIEW IOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBATh



poBepsieMble MPEANONIOKEHHs], COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHMs, OMTUCHIBATH XOJI OIBITA M (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJHSTH MPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIaKHOCTH
BO31yXa, CHUJbl TOKAa, HAMPSKCHHS C WCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpoOB U JAaTUYMKOB (PU3UUYECKHX BEJIUYHMH, CPaBHUBATH PE3YJbTaThl
U3MepeHuil ¢ yu€ToM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

MIPOBOJIMTH MCCIIEOBAHNE 3aBUCIMOCTH OJTHOM (DM3MUECKON BETUYHUHEI OT
Ipyrol C  WCHOJB30BAaHUEM TPSAMBIX H3MEpeHUuH  (3aBUCHMOCTH
COTPOTUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEUEHHUS U YJEJIbHOTO CONMPOTHUBIICHHUS BEILECTBA IPOBOJAHMKA, CHIIbI TOKA,
WAYIIEro d4Yepe3 TMPOBOAHMK, OT HANpsHKCHHWsS Ha  IPOBOJHUKE,
WCCIICJIOBAHUE TIOCJIEIOBATEILHOTO M TapajuIeIbHOTO  COSAMHEHUU
NPOBOJHUKOB): TUIAHWPOBATh WCCIIEJJOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, Cilenysl MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI] U rpaKOB, AeTaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEOBAHUS;

NPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (HU3NYECKUX BeIWUMH (yIelbHas
TEIUIOEMKOCTh  BEIIECTBAa, COIMPOTHUBICHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHUs, cOOMpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYs MPEAJIOKEHHON WHCTPYKIHMHU, U
BBIUMCIISTH 3HAUCHNE BEJIMYMHBI,

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MNPUHIUIBl JACWCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPON Ha UX OMHCAHUS (B TOM YHCIIE: CUCTEMa
OTOIUICHHUS TOMOB, TUTPOMETp, MTapoBasi TypOWHA, aMIIEPMETP, BOJILTMET),
CUETYMK DJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeNIbHbIE  DJEKTPONPHOOPHl  (IpUMEpBl),  DICKTPHUUECKUE
IPEIOXPaHUTENH, JICKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOWMCTBAX (PM3MYECKUX SBICHUH U HEOOXOAUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M HW3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETp, JABHUTraTelb BHYTPEHHETO CrOpaHWs,
DIIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMBI JJICKTPUUECKUX IIeTe ¢
MOCTIEIOBATEIBHBIM U MapaylIeIbHBIM COSTMHEHHEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUIECKUX LICTICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(POPMALMIO O  [pUMEpax)
NPaKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHWHA B IOBCEIHEBHON



KU3HU N1l obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUS 3J0POBBS M COOIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYHIECTBIISATh TMOHWCK HWHPoOpManuu (U3MYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HUMEIOIIMXCA 3HAHUN H MyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIJICNISTH HHPOPMALIUIO, KOTOPAs SIBIISIETCS
IPOTUBOPEUYNBON MITH MOXKET OBITH HEJOCTOBEPHOI;

UCTIONB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu UMuTepHer, BnaaeTh mnpuéMaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHHMS,
0000mass uHPOpMAIIMI0O W3 HECKOIBKMX HWCTOYHUKOB (PUBHUYECKOIO
coJiepKaHusl, B TOM YKCJIe ITyOJUIHO MPECTABISATh PE3YIbTaThl MPOSKTHON
WM UCCJIEI0BATENbCKOM ACSITENIBHOCTH, IPY 3TOM IPaMOTHO MCIIOJIb30BaTh
U3YYCHHBIM TOHSATUUHBIM amnmapaT Kypca (QU3HMKH, CONPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALEH;

IPY  BBITIOJTHEHUN YYEOHBIX TMPOEKTOB W HWCCICAOBAHUN (HU3UICCKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NEeSATENHHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonIy oOydenus B 9 kjiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOb30BaTh TOHSTHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO NBHXXEHUSA, Achopmalus
(ympyrasi, mnjgacThyeckasi), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETpy3KH, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HUH(PA3BYK U yJIbTPa3BYK, JIEKTPOMAarHUTHBIC BOIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPBI UCITyCKAHUS W TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIy4eHHs,
U30TOTIBI, SIZICPHAS] DHEPTETHKA;

paziuuarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
NaJIeHUE TeJl, PABHOMEPHOE JABUKEHUE MO OKPY>KHOCTU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE BIDKEHUE, KoJieOaTeIbHOE NBIKEHHE (3aTyXarollne U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JABUKEHUE, OTPAKEHUE



3ByKa, NPSIMOJIMHENHOE paclpOCTPAaHEHHUE, OTPAKCHHE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iioKeHHe OeJIoro CBeTa B
CIIEKTP U  CIOXXEHUE CIEKTPAJIbHBIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3JIyYEHUs) 1O ONMHUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpy>XaroleM Mupe (B TOM YHCIIe (PU3HYECKUE SIBJICHUS B MPUPO/IE:
MPUIUBHI U OTJIUBBI, ABUXKEHUE Tu1aHeT COJIHEUHOU CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB IKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TE,
ONTUYECKHUE SBJICHUS] B TPUPOJE, OUOJIOTUUECKOE ICHCTBHUE BUIUMOTO,
yIbTPaUOIETOBOTO U PEHTTC€HOBCKOTO M3JIYyYEHHUH, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE JIYy4Yd, DPAJTUOAKTUBHOE H3ITyUCHUE
NPUPOJHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3IYYEHUW Ha
OpraHu3M 4eJIOBeKa), MPHU STOM IMEpPEBOAUTH TMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBJICHUIM;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIB3YS
dbusnueckue BeNWYUHBI (CpelHsAs W MIHOBEHHas CKOPOCTb Teja TpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TepeMeIleHHe, MyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYrOCTH, CHUJa TKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMAJIEHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DHEpPTus Tea,
MNOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MOTEHUUAJIbBHAS SHEPIrUsl CKaTOU
NPYKUHBI, KHHETUYECKAs DHEPTUsI, TIOJIHASI MEXaHUUeCKask SHEPT s, TIEPUO/T
U 4acToTa KojeOaHuM, JjiHa BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, I[0Ka3aTellb MPEJIOMIICHUS] Cpeibl), MpPU ONHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3HMUECKUN CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaueHUA W €JAUHMIIBI (U3MYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUINH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBIEHUS U IPOIIECCHI,
UCIIONb3Ys 3aKOH COXPAaHEHHUs 3HEPTrUU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUII OTHOCUTEJIbHOCTH [ 'anmumes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsJJOBOTO U MaCCOBOT'O UKCEI
P SIICPHBIX PEaKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMaTUYECKOE BBIPAKEHNUE;



OOBSACHATh (U3HYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBIISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JTOTUYECKUX
[IaroB € ONOpod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
($u3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiaTh pacu€THbIE 3a/1a4d (ONUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3Ysl 3aKOHBI U OPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ1a4M 3aMHCHIBATh KPATKOE YCIOBUE, BBISABIISTH
HEJIOCTAIOIINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMbIE JUISl pEIlIEHUs, MPOBOJUTH pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3HUECKON BEJIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEUIUTh TP MOMOIIH
(U3HYECKUX METOAOB, HCIIOIb3YS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IpOBEPSIEMOE  TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTH IOPAJIKA
IOPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WA
(u3HUEeCKUX CBOMCTB TeN (M3ydyeHHE BTOpPOro 3akoHa HproToOHa, 3akoHa
COXPAaHEHHUS SHEPrUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWH MpPYKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYJIbl MaJIBIX KOJIEOaHUH, TPSIMOJIMHEMHOE paclpOCTPAaHEHUE CBETA,
pa3nokeHue Oenoro CBera B CHEKTP, U3YyYEHUE CBOMCTB M300paKe€HUs B
IJIOCKOM 3€pKajie M CBOWMCTB HM300pakeHUs MpeaMera B coOuparoien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHUsl, OMKUCHIBATH X0/ ONBITA U €r0 Pe3yabTaThl, (HOPMYIUPOBATH
BEIBOJIBL

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpelHee 3HAa4YeHHE U3MEpsIeMOM BeIMYMHbI (POKYCHOE paccTOsHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEHUs
(M3MepUTENbHOTO MpUdopa);

NPOBOANTH HCCICAOBAHMWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HadaJbHOW CKOPOCTH, TEepHoja
KOJIeOaHUI MaTeMaTHYeCKOrO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJieHUus U yIJIa MPEJOMJIEHHS OT yria
NaJeHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSTENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH



bu3nUecKuX BEIMYMH B BUAE TAOJUIl UM TPpaQUKOB, JeJaTh BBHIBOJIBI IO
pe3yibTaTaM UCCIeI0BaHuUs;

NPOBOANTHh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOPOCTh U YCKOPEHHE TeJa PU PaBHOYCKOPEHHOM JABM)KCHUHU, YCKOPEHHE
CBOOOJTHOTO TAaACHMS, >KECTKOCTh TMPYXKUHBI, KOIPOUIUEHT TPEHUS
CKOJIBKEHHS, MEXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TIEPHOJ
KOJIeOAaHUI MaTeMaTH4YeCKOrO0 W TPY)KMHHOTO MAasTHHKOB, ONTHYECKas
cuiga coOuparomied JUH3bL, PaJUOAKTUBHBIN  (GOH): TJIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCHEPUMEHTANbHYIO YCTAHOBKY U BBINOJHATH
U3MEpEeHUs], CIeaysl MPEIIOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUETOM 3aJJaHHOMN
IIOI'PEIIHOCTH U3MEPEHUN;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3ianyaTh OCHOBHBIE NPHU3HAKKM M3YUYEHHBIX (QU3NYECKUX MOJENeH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHUHBIA HCTOUYHHUK
CBeTa, JIy4, TOHKas JTNH3a, JIaHeTapHas MOJENb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMNBl JACWCTBUA HW3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX oOnucaHus (B TOM YHCIE:
CIHUJIOMETP, NATYMKHU TIOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHS, pPaKeTa,
9XOJOT, OYKH, TMepHucKkom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3MMETp, KaMmepa BumabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (U3NUECKUX SBICHUW W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ay, ONTHUYECKHUE CXEMBbl MIJis
IOCTPOEHUS U300paKEHHH B IJIOCKOM 3epKajie U coOuparoiiei JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  HMH(OpMAIMIO O  IpUMEpax)
MPAaKTHYECKOTO HWCIONIB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTU MPH OO0paIEHUH C MPUOOpamMu |
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHHUS 310POBbs U COOJIOIEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3MUECKOTO COJEpPKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYs TOMCKOBBINA 3aMpoc, HAaXOAUTh
NyTH OMpeesieHUs] JOCTOBEPHOCTH MOJYYEHHON MH(QOpPMAIIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJTHUTENbHBIX UCTOYHUKOB,;



UCIOJIb30BaTh MPH BBHIMOJIHEHUH Y4€OHBIX 3a/laHuil HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOTO COAEPIKAHUS, CIIPaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetu HMuTepHer, BnaaeTb NpuUEMaMHM KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYIYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO MPEJICTABIATh PE3yIbTaThl MPOESKTHONW HIIM MCCIIEIOBATEIBCKON
NEeSATEeNbHOCTH, TMPU O3TOM TPAMOTHO  HCIOJNb30BaTh  HM3yUYEHHBIN
NOHATUWHBIN ammapar HM3y4yaeMoro pasfena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM OcoOEHHOCTEH ayAuTOpuUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jie/ioB 1 (uu¢posbie)
Konrpoiasbnsie | IIpakTnyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. ®usuka u eé poJib B IO3HAHUHU OKPY:KAKOLIEro MUpa
bu6mmorexka [JOK
1.1 ®dusuka - HayKa o one 2
H3HKA = HayKa 0 PHpOX https://m.edsoo.ru/7f416194
bub6morexa [JOK
1.2 du3nyecKue Be 2 1
FSIHCCINE BETIAHHbL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAaYYHBIN METOT ) 1 bu6morexa [JOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeAeHUS 0 CTPOCHHH BelleCcTBA
bu6mmorexa [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo.ru/7f416194
27 JIBrmykeHHE U B3aUMOJICHCTBHUE 5 1 bubmuorexa [JOK
' YacTHI] BElIeCTBa https://m.edsoo.ru/7f416194
53 ArperatHble COCTOSIHUS ) bubnuoreka [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3.1

MexaHu4ecKoe IBUKCHHE

bu6mmorekxa [JOK
https://m.edsoo.ru/7f416194



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

bu6mmoreka [JOK

3:2 HMrepuns, Macca, mIoTHOCTS 4 https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
. .B 14
33 Cuma. Bugst cut https://m.edsoo.ru/7f416194
Hroro no pasneny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[asnenue. [lepenaua

4.1 ABJICHUS TBEPIBIMU TEIaMU 3 bubmoreia HOK
' A P ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMHA M Ta3aMU
bu6mmorexa [JOK
4.2 5
JlaBIICHHE KHKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 A 6
TMOCHEpHOE JaneHHe https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA 7 bu6mmoreka [{OK
' MOIpyKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
bubmuoreka [{OK
5.1 Pa6 3
aboTa i MOTIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 IT 5
POCTRIE MEXAHHMIMBL https://m.edsoo.ru/7f416194
bubmuoreka [JOK
53 M 4
eXaHiHeckas SHepri https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3



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

OBUIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

68

12




8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumenoBaHue pa3jae/ioB (undposbie)
Kontpoabnbie | IlpakTuyeckue
/Il | ¥ TeM NporpamMmmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenyioBble siBJIeHUSA
11 Crpoenue u cBoiicTBa 7 bu6muoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HPOHECCRT https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pazgen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
DNEKTPUUYCSCKUE 3apSIAbI.
2.1 3a SI)KI;HHI)Ie Tenai I/lIIX 7 1 bubmorexa LIOK
' p _ https://m.edsoo.ru/7f4181ce
B3aHUMO/JICHCTBHE
27 IlocTossHEBII 20 5 7 bu6mmoreka [JOK
' 3JIEKTPUYECKHUIN TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [[OK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bu6nmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 [TPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ieiioB (uudposbie)
Kontpoabnbie | IlpakTuyeckue
/Il | ¥ TeM NporpamMmmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe ABUKEHHUE 10 1 bubnuoteka [JOK
' 1 CIIOCOOBI €r0 ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAIMOACHCTBIE Te https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHE 10 3
HbL Coxpanem https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Pazgen 2. Mexannuyeckne Koje0aHUs U BOJTHBI
b K
2.1 MexaHnndeckue KojieoaHus 7 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
27 MexaHn4eCcKHe BOJTHBI. g | 3 bu6mmorexa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
11 DIEKTPOMarHuTHOE MOJe U 6 ) bu6nuoreka [JOK
' DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 6
Pasnen 4. CBeToBbBIE IBJIEHUS
4.1 3aKOHBI pacpOCTPAHEHUS 6 2 bubmmorexa [JOK



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

CcBeTa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI B ONTUYECKHE 6 3 bubnmnoreka LIOK
' puOOpHI https://m.edsoo.ru/7f41a4a6
43 Pasznoxxenue 6emoro ceeta 3 ) bubnuorexa [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUSA
Hcnyckanue u
5.1 MOTJIONICHUE CBETa 4 1 bubmmorera [OK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM OUps.//m.eds0o.1y/ /1412240
bubmmoreka [IOK
2 1
> CTpoenne aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
53 A 7 1
/ICPHPIC peariini https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6. IloBTopuTe1bHO-00001IAK0 NI MOY.JT
[ToBTOpEeHME M 000OIIEHNE
6.1 coJiepKaHus Kypca 9 2 bubmorexa TIOK
' Aep yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
1 102 27

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYecKkue
padoThbI

Jara
U3YYeHHS

DJIeKTPOHHbBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

®u3uka — HayKa O MPUPOJIE.
SBnenus mpuposl.
®uznuecKkue sIBICHUs

Mexannu4deckue, TeIIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznuecKkue BETUUNHBI U UX
n3MepeHue

VYpok-uccaenoBanue
"N3mepeHne TemnepaTypsl
IIPU TIOMOILH >KUKOCTHOTO
TEPMOMETpA U JIaTYHKA
TeMneparypbl"

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3Y4alOT
MIPUPOTY.
EcrecTBeHHOHAay4YHBIN METOL
no3Hanus. Onucanue
(hbU3UYECKUX SBICHUH C
HOMOIIBIO MOJIETIEN

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue



https://m.edsoo.ru/ff09f72a

"[IpoBepka runoTessl:
JIAJIBHOCTH MOJIETA [IAPHKA,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OoJbIe, 4eM OOJIbIIe
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,

7 OKAa3bIBaIOINE TUCKPETHOE bubmmorexa LOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA
8 JIBryKeHHE 4acTHll BEIIEeCTBA bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
Vpoxk-uccnenoBanue «OnbIThI
9 0 HAOJIIOIEHUIO TEIUIOBOIO
pacIIUpEeHUs ra30By»
10 ArperaTHble COCTOSIHUS
BEIECTBA
B3aumocBs3b MeXILy
CBOMCTBaMH BEIICCTB B
pa3HbIX arperaTHbIX
11 COCTOSTHUSIX U UX bubmorexa HOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI
Mexannueckoe OBUKEHUE.
12 PasHomepHoe u bubmmorexa LOK
p https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JABUKEHHUE
13 Cxopocts. Enuanip bubmmoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer myT u BpemeHu bubmnoreka [JOK



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

JABUXKCHU S

https://m.edsoo.ru/ff0a0ae4

15

WNuepuust. 3akoH HHEPLMH.
BzaumoseilicTBre TEN Kak
MPUYMHA U3MEHEHUSI CKOPOCTH
JIBVOKCHUS TEIT

bubmmnoteka LIOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemecTBa. Pacuer
Macchl M 00beMa Tejia 1o ero
IUIOTHOCTH

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a0fee

17

JlaGoparopHas paboTa
«Omnpenenenue MWIOTHOCTU
TBEPAOTO TENA»

18

Pemrenne 3amau mo reme
"[TnoTHOCTH BemiecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna Kak XxapakTepuCcTHUKa
B3aumMmoenctaus tei. Cuiaa
ynpyroctu. 3akoH ['yka

20

JlabGopaTtopHnas pabota
«3yueHnne 3aBUCUMOCTH
pactspkenus (aedopmariim)
MIPYXKUHBI OT MIPUIIOKEHHOM
CHUJIBD»

21

SBnenune taroredusa. Cuiia
TSKECTHA

22

CBs13b MEXy CHJION TSXKECTH
u Maccoi Tenma. Bec tena.
Pemenue 3agad mo reme
"Cuna tsxectn"

bubnunoreka LIOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKecTH Ha Jpyrux

bubmuoreka [JOK



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

mwiageTax. usmnyeckue
XapaKTEPUCTUKH TUTAHET

https://m.edsoo.ru/ff0al1502

bubmuoreka [JOK

24 Mswepenne cuat. Aunavomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec Tenma. HeBecomocTh https://m_edsoo.n/f0al 778
Clio’)keHue AByX CHII,

2% HaIpaBJICHHBIX 110 OJTHON bu6nunorexa IIOK
npsMoii. PaBHoencTByromas https://m.edsoo.ru/ff0ala70
cui

7 Permrenue 3agay mo reme
"PaBHoaeiicTByronas cun"

TpeHue CKOJIbKEHHs U TPEHUE
28 nokosi. Tpenue B npupoje u bubmorexa [IOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTtopHnas pabota
«/3yueHne 3aBUCUMOCTH

29 CUJIBI TPEHUS CKOJIBKEHUS OT bubmmoreka [JOK
CUJIBbI JJaBJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COINPUKACAIOIINXCS
IIOBEPXHOCTEN
Pemenue 3agaq Ha

30 omnpeeseHue
PaBHOJEHCTBYIOLIEH CUITBI
Pemienue 3agau 1o Temam:

31 «Bec Tenay, «I'papuueckoe bubmmoreka [JOK

n3o0paxkeHue cuny, «Cuiby»,
«PaBHOACHCTBYIOIIAST CUIDY

https://m.edsoo.ru/ff0alde0



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

KonTponbhas pabora no
TeMaM: «MexaHndecKkoe
IBIKEeHHEY, «Macca,

32
IUIOTHOCTEY, «Bec Tenay,
«I"paduueckoe nzobpaxkeHue
cuny, « CUIIBDy
HaBnerune. CiocoObl
33 YMEHBLIEHUS U YBEIUYECHUS bu6mmoreka [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD
34 aBJICHMs ra3a oT 00bEMa bubnuorexa [IOK
& ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypPhl
[Iepenaua naBnenus
35 TBEPJBIMU TEJIAMU, bubnunorexa LIOK
SKUIKOCTSIMH U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBiieHUE B )KUJIKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmmorexa [IOK
a https://m.edsoo.ru/ff0a2718
TSKECTH
Pemenue 3amau no reme
37 «/laBneHue B KUIKOCTH U Bubmmorexa [IOK
A https://m.edsoo.ru/ff0a2826
raze. 3akou [Tackamsy
bu6mmoreka [IOK
38 Coo0mmarormecs cocyabl
ot A https://m.edsoo.ru/ff0a2970
39 I'mopasnuueckuii mpecc bubnnorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHeBon



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

JKUJIKOCTHBIM HacocC

AtMmocdepa 3emnu. [IpuanHbl
CyILIECTBOBAHUS BO3yIIHON
000JI04KH 3eMITH.

Bbubnunoreka LIOK

41
3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JaBJICHUSI OT BBICOTHI HaJl
YpOBHEM MOPS
4 Bec Bozmyxa. AtmochepHoe bubmmorexa [JOK
IaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bu6nuoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, Bubamorexa [IOK
A s https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
bapomeTtp-anepou.
45 ATI;/IOC(beI: Hoep aBIJ[IeHI/Ie Ha bubmorexa [OK
P A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Pemenue 3agayd mo reme
"AtrmocdepHoe naBiaeHue"
JlelicTBUE KUJKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO bubmorexa [IOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota
«Omnpenenenue
48 BI)ITEII)J'IKI/IBaIO el CUJIBbI bubmorexa HOK
. III ’ https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B KUJKOCTH)»
49 JlabopaTtopHast pabota 1o bubmmoreka [JOK



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

teMme «Uccnenosanue
3aBHCHMOCTH Beca Teja B BOJE
0T 00BEMa MOrpyKeHHOH B
JKMJKOCTh YacTH TEIa

https://m.edsoo.ru/ff0a3514

bu6mmorexa [IOK
30 Hnaare Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
"KonctpyupoBanue
51 apeoMeTpa Uiu
KOHCTPYUPOBAHHE JIOAKU U
onpeaeeHue eé
rpy30001bEMHOCTH"
Pemenue 3aga4 no remam:
«I1naBanue cynos.
52 BosayxomiaBanuey, bubmmorexa [IOK
https://m.edsoo.ru/ff0a3654
«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEH M Ta30B)
bubmunorexa LIOK
>3 Mexanureckas padora https://m.edsoo.ru/ff0a3 {82
54 Momaocts. Enuauisl bubnunorexa LIOK
MOIIIHOCTH https://m.edsoo.ru/ff0a3 {82
VYpok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM IIPU
nmobEMeE 10 JiecTHHIE"
56 [IpocTteie MexaHu3Msbl. Poryar.
PaBHOBecue cui Ha peluare
57 KontponbHas padoTa mo teme

((I[aBJ'IeHI/IC TBEPAbLIX TCII,



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

JKUJIKOCTEH U Ta30B)

[ToBTOpenue u o6oOIIEHHE.
Pabora ¢ TekcTamu 1o Teme

bubmmnoteka LIOK

58
«JlaBneHue TBEPABIX TEI, https://m.edsoo.ru/ff0a4ffe
JKUJIKOCTEH U Ta30B)
Prruaru B TexHuke, ObITY U
59 npupozae. JlabopaTopHas 0.5 bubmuoreka [JOK
pabora «HccienoBanne ' https://m.edsoo.ru/ff0a478e
YCJIOBHI PAaBHOBECHSI pbIyara
Pemenue 3agau no reme
60 «YclioBUSI paBHOBECHS bubmmorexa [IOK
P https://m.edsoo.ru/ff0a48a6
phIuaray
Koadduunent noneznoro
JIEUCTBUS MEXaHU3Ma.
61 JlaboparopHast paboTa 0.5
«3mepenne KIIJI HaknoHHOM
TIJIOCKOCTHY
2 Pemenue 3anay 1o reme bubmuoreka [JOK
"Pabora, momuocts, KIT/[" https://m.edsoo.ru/ff0a4c48
MexaHudeckas SHEPTHsl.
63 Kunernueckas u bubmorexa [OK
https://m.edsoo.ru/ff0a4252
MOTEHIMAIbHAs SHEPTUs
64 3aKOH COXpaHEHUs bubnuorexa [JOK
MEXaHUYECKOU SHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIepUMEHTaTLHOE
65 P 1

ompe/ielIeHUE N3MECHEHHSI
KUHETUYECKOU U



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

MOTEHIIMATIBLHON SHEPTUH TPU
CKaTBIBAHUM TEJIA 110
HAKJIOHHOH INIOCKOCTH"

66

KonTponbhas padbota no teme
«PaboTa 1 MOILIHOCTb.
DHeprus»

67

[ToBTOopenue u 06o0IIEHHE.
Pabota ¢ TexcTaMu 110 TeMe
"MexaHn4yecKkoe ABHKeHue"

bubmunorexa LIOK
https://m.edsoo.ru/ff0adee6

68

[ToBTOpenue u o6oOIIEHHE.
Pabora ¢ TexcTamu 1o Teme
"Padora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHUECKON | Bu6muoreka [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
5 Macca u pazmep aTOMOB U |
MOJIEKYJI
Mopaenu TBEpIOro, )KUIAKOTO U
3 razoo0pa3Horo coc’TosIHm?I 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEI[ECTBA
OObscHEeHnE CBOMCTB
TBEPIOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUMN 1
BEILECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue n | bubnuorexa LIOK
amop(HBbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KaIllWJUIIPHOCTD 1 Bubmmorexa [JOK
P i https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE HaATsKEHUE
. TennoBoe pacmmpeHue u | bubnuorexa [JOK

CXKaTuc

https://m.edsoo.ru/ff0a5a26



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

Temneparypa. CBs3b

Harp€BaHus TCJ1a U
BBIACIISIEMOI'O UM IIpU

8 TeMIEepaTypbl CO CKOPOCTHIO
TEIUIOBOT'O ABYKEHHUS YaCTHIL
Buyrpennssa sHeprus.
9 CHZZI;(SH H3MeHepHHsI buGnnorexa [IOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEN SHEPTUU
10 Bunnl Teronepenauu buGmorexa [IOK
p https://m.edsoo.ru/ff0a6412
VYpok-koHbepeHIHs
"[IpakTueckoe
1 HCIIOJIb30BAHUE TEIJIOBBIX bubnuorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuaioB B IEJISIX
sHeprocOepexeHus"
12 KoanyuecTBO TEIIOTHI. bu6mmoreka [IOK
VY neapHas TEMII0EMKOCTD https://m.edso0.1u/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oananca. TermmooOMeH 1 bubmorexa HOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlabopaTtopHnas pabota
"HUccnenoBadue SIBIEHUS
14 TEII000MeHa Ipu bubmorexa LOK
p . https://m.edsoo.ru/ff0a6a98
CMENINBAHUN XOIOIHON 1
ropsiaeit Boan1"
PacueT xonndecTBa TEIUIOTHI,
15 HEOOXOIUMOTO I



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

OXJIAXXKJICHHUHN

JlaboparopHas paboTa

bubnunorexka LIOK

16 "Onpenenenne yaeinbHON
pedl yA " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BeEIIECTBa
17 DHeprus ToIvBa. Y aenbHas bu6mmoreka [JOK
TEII0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpICBaHUE
18 KPHUCTAJIMUECKUX Tell bubmmorexa TIOK
p ' https://m.edsoo.ru/ff0a71d2
VnenpHas TEINIOTA IJIaBJIEHUS
JlaGopaTopHas pabota
19 "Onpeneneyue yaeiIbHON bubmmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJ1aBICHUS JIbIA
20 [TapoobpazoBanue u Bbu6muoreka [JOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YV gensnas temiora
napooOpa3zoBaHus U
21 KOHIEHCAIIMN. 3aBUCHUMOCTh bubnnorexa [IOK
A ' https://m.edsoo.ru/ff0a786¢
TEeMITepaTypbl KUTICHHSI OT
aTMOC(EpHOTO JTaBJICHUS
BnaxnocTs Bo3ayxa.
JlabopaTopHas paboTta
2 "On I;Ienane P bu6mmorexa [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBLHON BIAKHOCTH
BO3IyXa"
Pemenne 3amay Ha
23 ONpeAesIeHUE BIAKHOCTH
BO3/IyXxa
24 [IpuHuuIb paboThl TEMIIOBBIX



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

nsurateneil. [Taposas
TypOuHa. [IBurarens
BHYTPEHHET'O CTOPaHUs

KII/I TermmoBoro nBurarens.

25 TenoBble ABUTaTEIN U bubmmorexa LOK
. https://m.edsoo.ru/ff0a7¢c7c
3allUTa OKPY>KAIOIIEH cpeJibl
3aKOH COXpaHEHUs U
26 IIpEBpALICHUS DHEPTUHU B
TEIJIOBBIX MpoLIeccax
[ToaroToBka Kk KOHTPOJIBLHOU
pabote no Teme "TerioBbie
27 siBlicHUd. MI3MeHenue bubmorexa OK
' . https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUI
BemiecTBa"
KontponbHas paboTa nmo teme
73 "TemnoBsie sIBICHUS. bubnuorexa [JOK
N3MeHenue arperaTHeix https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BerecTna"
29 DnekTpusanus Tei. [[Ba pona
3JEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "DnexkTpuzauus Ten
MHIYKUIUEH U IPU
CONPUKOCHOBEHHUH"
31 B3anmoneiicTBre 3apssKeHHBIX bubmmoreka [JOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
1 DIEeKTPUUYECKOE TOJIE. bubmmnoreka [JOK

HanpsxeHHOCTB

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

ANEKTPUYECKOTO TOJISL.
[TpunIMTT Cynepno3uiuu
ANEKTPUYECKUX TOJIeH

Hocurenu snektpuueckux

33 3aps/IoB. DIIEMEHTAPHBII
3apsa. CTpoeHue atoMa
[IpoBOTHUKY U TUATIEKTPUKH.
34 3aKoH COXpaHEHUs bubmorexa [IOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUIECKOTO 3apsiaa
Pemenue 3amau Ha
35 MPUMEHEHHUE CBONCTB bubmorexa HOK
P https://m.edsoo.ru/ff0a90cc
AJIEKTPUYCCKUX 3aPSI0B
DNEKTPUYECKUM TOK, YCIOBHS
36 €ro CyILLECTBOBaHHS. bu6muoreka [JOK
HcTOYHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelcTBUSA 2IIEKTPUYECKOTO bubnuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
18 " JIelCTBUE IIEKTPUIECKOTO 1
T0JIs1 Ha MPOBOJAHUKHU U
JIUBJIEKTpUKN"
19 DIIEKTPUUYECKUI TOK B bubnuorexa [JOK
MeTaIax, )XAAKOCTIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas menb 1 e€
COCTaBHBIC YaCTH
A1 Cuna toka. JlabopaTopHas 0.5 bu6nmoreka [JOK

paborta "U3mepenue u

https://m.edsoo.ru/ff0a8bd6



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

peryJaupoBaHue CUIIbI TOKa"

42

DJeKTpUUecKoe HapsHKEHHE.
Bonbr™meTtp. JIabopaTopHast
pabora "H3mepenue u
peryiaupoBaHue HanmpsHKeHUs "

0.5

bubmmnoteka LIOK
https://m.edsoo.ru/ff0a%e14

43

ConpoTuBieHHE TPOBOAHMKA.
VY enbHOE COIPOTHUBIICHHE
BEIIECTBA

bubnmnorexa LIOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopHas paboTa
"3aBUCUMOCTD
ANEKTPHUYECKOTO
COIIPOTHBIICHUS IPOBOHUKA
OT €T0 JUIMHBI, TUTOIIAIN
MIOTIEPEYHOI0 CEUEHUS U
marepuana"

bu6munorexa LIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTE CUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma Jyist
ydacTKa Ienu

bubmunoteka LIOK
https://m.edsoo.ru/ff0aa44a

46

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa U HANPSDKEHHS Ha
pesucrope"

bubmunoreka LIOK
https://m.edsoo.ru/ff0aa04e

47

IlocienoBarennpHOE U
MapajieIbHOE COCTUHECHUSI
MTPOBOTHUKOB

48

JlabopaTtopHnas pabota

bubmuoreka [JOK



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

"[IpoBepka npasuia
CJIOKCHMSI HAIIPSDKEHUN IIPH
MOCJIEZI0BATEIILHOM
COEIMHEHUH JIBYyX
pe3uctopos"

https://m.edsoo.ru/ff0aaas8

JlaGopaTopHnas pabota
"IIpoBepka npaBusia AJisi CUIIbI

bu6mmoreka [IOK

49
TOKa IIpH apajaieIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemenue 3agay Ha
npuMeHeHue 3akona Oma ams
50 P A bu6mmoreka [JOK
A3TTUYHOTO COCTUHEHUS
p g https://m.edsoo.ru/ff0aaf8a
MIPOBOIHUKOB
PaboTa 1 MOUTHOCTH
51 ANEKTPUYECKOr0 TOKA. 3aKOH bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
JlaGoparopHas paboTa
5 "Onpenenenue pabOTh U bubnuoreka [IOK
MOIIIHOCTH JJIEKTPHIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNEKTPUYECKHE LIETTH U
53 NOTPEOUTENH IEKTPUIECKOI bubnuorexa LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MATHUTHI, UX
B3alMOJICHCTBHE
bu6muoreka [JOK
55 Ypoxk-uccienoBanue &

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

"N3yuenue nonei
HOCTOSIHHBIX MAarHuToB"

MaruutHoe nosie. MarautHoe

bubnunoreka LIOK
56 noJie 3eMJIM U €ro 3HaUYeHUe
https://m.edsoo.ru/ff0acOba
JUTSL )KA3HU Ha 3emie
IToaroroBka K KOHTPOJIBHOMI
paborte 1o Teme
"DNeKTpUUECKUE 3apsIbl.
bub6nunoreka LIOK
57 3apsoKeHHBIE Tela U UX
N https://m.edsoo.ru/ff0abd2c
B3aUMO/JICHCTBUS.
[TocTOsIHHBIN AJIEKTPUYECKUI
TOK"
KounTponbhas pabota no teme
"DnexkTpuuecKue 3apsbl.

53 3apspKEeHHbIE TeNna U UX bubnuotexa [JOK
B3aUMOJIEHUCTBUSL. https://m.edsoo.ru/ff0abea8
IToCTOSIHHBIN 2IIEKTPUYECKUI
TOK"

[ToBTOpEeHME M 000OIIEHNE.

59 Pabora ¢ Tekctamu 1o Teme bubnuorexa [JOK
"[IoCTOSIHHBIN IEKTPUUECKUI https://m.edsoo.ru/ff0acdc6
TOK"

OnbIT OpcTena. MarautHoe

60 T10JI€ DIIEKTPUYECKOTO TOKA bubnuorexa [JOK
MarsuTHoe 1oJje KaTyuky ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue

bu6mmoreka [IOK
61 3JIEKTPOMATrHUTOB B TEXHUKE. 0.5

JlaGoparopHas paboTa

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yueHne nencTBus
MarHuTHOTO MO Ha
MPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATEND
MOCTOSIHHOTO TOKA.
Hcnonbe3oBanne
AJICKTPOIBUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnoprte. JlabopatopHas
pabota "KonctpyupoBanue u
u3ydeHue paboTbl
3eKTpoaBUrarens"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papajes. 3aKoH
3J€KTPOMAarHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

Onektporereparop. CriocoOs
MOJIYyUCHUA 3J'IeKTpI/I‘—I€CKOI/IW
SHEPruu. DIIEKTPOCTAHIINYU Ha
BO300HOBJISICMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme
"DnekTpuyecKue u
MarHuTHbIC ABJICHUS"

66

KonTponbHas pabota no teme
"DnekTpuyeckue u
MAarHUTHBIE SIBJICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

[ToBTOpEeHue u 06001IIEeHNE.
PaGora ¢ Texkctamu 1o Teme

bubmunoreka LIOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

"TeruioBble siBJIcHUA"

[ToBTOpenue u o6o0IIeHNE.

68 Pabora ¢ Texcramu o Teme 1
"MaruuTtHbie gBiaeHud"
BIIEE KOJIMYECTBO YACOB
OBIL © CTBO €O 68 14.5

[10 ITIPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nudpoBbie
Tema ypoka Koutpoasbnbie | IlpakTuueckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
| MexaHnueckoe JBHKEHUE. 1
MarepuanbHasg TOUKa
Cucrema orcuera.
2 OTHOCUTENBHOCTD 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKECHUS
3 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bu6nunorexa IIOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBuomepHoe
4 MPSIMOJIUHEITHOE ABMXKEHUE. |
CpenHsisi © MTHOBEHHAS
CKOPOCTb
[IpsimonuneiHoe
5 aBHOYCKOPEHHOE IBIKEHUE 1 bubmmorexa LOK
PaBHoycKop ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBM)KEHUS. 1
I'paduk ckopoctu
JlabopaTtopHnas pabota
"OmpeneiieHue yCKOPEHN TeIa
P ycKop bu6mmorexa [JOK
7 MpU PAaBHOYCKOPEHHOM 1 1

NBWKEHUY 10 HAKJIOHHOM
miIockocTy"”

https://m.edsoo.ru/ff0adb18



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

CB0OOIHOE ITaJIEHNE TE.

8
OmnbiTel ["anunest
PaBHOMEpHOE ABMXKEHUE IO
9 okpyxHocTu. [lepuon u yactora Bbu6muoreka [JOK
obparenus. JluneitHas u https://m.edsoo.ru/ff0ael176
YIJIOBast CKOPOCTH
10 LenTpocTpemurenpHoe
YCKOpEHHUE
1 ITepsbiit 3ak0H HbroTOHA. bu6nuorexa LIOK
Bekrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeloToHa. bubnuotexa [JOK
PaBHozelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproToHa. Bbu6muoreka [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpuMeEHEHUE bubnmnoreka [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aebbc
15 C 3 Ly bubnuorexa [{OK
11 YPYTOCTH. SaKom & yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ampau no reme «Cua
YIOPYTOCTH
JIab opHasi paboTa
17 g OpaTopHai P bu6mmoreka [IOK
(ITIPEACIICHHE JECTHOCTH https://m.edsoo.ru/ff0aee28
MPY>KUHBID»
13 C bu6mmoreka [JOK
Hd Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHas pabota bubnuorexa [JOK



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

"Onpenenenue ko3 duireHTa
TPEHHUSI CKOJIbKECHUS"

https://m.edsoo.ru/ff0af8be

Pemenue 3azay mo teme

bubnunorexa LIOK

21 "3akons! HetoTona. Cuna
\ https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuina TpeHus
Cuia TSKeCTH U 3aKOH
” BCEMUPHOI'O TATOTEHUS. Bbubmuoreka [JOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
TaJICHUS
VYpoxk-konpepenuus "JIBuxenue
3 TEJ BOKPYT TPaBUTAIIMIOHHOTO
uentpa (CosnHeuyHas cucrema).
lamaktukn"
Pemenue 3amau no reme "Cuna
24 bu6mmoreka [JOK
TSKECTU U 3aKOH BCEMUPHOTO
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IIepBast kocMu4eCKast CKOPOCTb. bubnuorexa LIOK
25
HeBecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanibHON
TOYKH. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEpAOTO bubnuotexa [JOK
26 IR
Teja € 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MOMEHT CHIIBI.
LlenTp TsxecTn
PaBHOBecue MaTrepuaibHON
7 TOYKH. AOCOTIOTHO TBEPAOE

Teno. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIUIEHHON OChIO



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

BpaieHusi. MOMEHT CUJIbI.
LlenTp TsKECTH

Pemenue 3azay mo teme

bubnunorexa LIOK

28 "™ .

OMeHI cntet. Lentp https://m.edsoo.ru/ff0b02b4
TSOKECTU
IToaroroBka K KOHTPOJIBHOMI

29 pabore o Teme "MexaHuueckoe bubmmnorexa [JOK
nBIDKeHHe. B3zaumonencTaue https://m.edsoo.ru/ff0b0408
Ten"

KonrtponbHas pabora o Teme
30 "MexaHuuecKkoe JBUKEHUE bubmorexa [IOK
. 8 ) ' https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynec Tena. UMIyasc CUIIBL.

31 3aK0OH COXpaHEHUsI UMITYJIbCa. bu6muoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBUE

39 Pemenue 3agau no teme "3akoH bubnuorexa [JOK
COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
Ypok-koH(pepeHIus

33 "PeakTUBHOE OBM)KEHUE B
IIPUPOJIE U TEXHUKE"

34 Mexanunyeckas pabota u bubmmoreka [JOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 Pabota CHIIBI TSIKECTH, CHITBI bub6nunorexa LIOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Ormpenenenue pabOThI CHUITBI

TPEHUS IIPU PABHOMEPHOM



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JBIDKEHUHU TeJa 1o
TOPU30HTAJILHOM MOBEPXHOCTH

CBs13b PHEpPrUM U pabOTBHI.

37
[TorenmanpHas 3HEprust
Kunernueckas sueprusi.
38 Teopema 0 KUHETUYECKOH bubmmorexa [IOK
p https://m.edsoo.ru/ff0b0c32
SHEPTUU ntips://m.edso0.ru/vblesS 2
39 3aKOH COXpaHEHUsl SHEPTUHU B
MeXaHHUKe
JlaGopaTopHas pabota
40 «3ydyeHne 3aK0HA COXpaHEHUI bubmmorexa LOK
Y p https://m.edsoo.ru/ff0b12fe
SHEPTHH
41 KonedarensHOE IBUKEHUE U €TO Bbubnunoreka LIOK
XapaKTEPUCTHUKA https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOaHusl.
42 Breinyxnennsie kojebanus bubnnorexa [IOK
yHA ’ https://m.edsoo.ru/ff0b20{0
Pe3onanc
43 Maremartnueckuii u
MPYKUHHBIA MasiTHUKA
Ypok-uccienoBanue
44 «3aBUCUMOCTb MEpUOA bu6nuoreka [IOK
KoJie0aHui OT JKECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPY3a»
45 [IpeBparnienue 3HEPTrUN IPU
MEXaHUYECKUX KOJIeOaHUIX
JIaGopaTopHas padbora
patoprasp bubmuoreka [JOK
46 «Omnpenenenue 4acToThl U

repro/ia Kojie0aHui

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

MPYKUHHOT'O MASITHUKA»

47

JlaboparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
repuoia KojiebaHuu rpysa,
NOABCIICHHOI'O K HUTH, OT
MAaccChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBolCTBa MEXaHHYECKHX BOJIH.

HpOJIOJ'II)HI)Ie H MONICPCUHEBIC
BOJIHbI

bub6munorexa LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepeHuus
"MexaHH4YeCKHEe BOIHEI B
TBEpAOM Tene. CelicMuueckue
BOJHBI"

50

3Byk. PacnipocTpanenue u
OTpa’KeHHE 3BYyKa

51

Ypoxk-uccienoBasue
"HaGnronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I POMKOCTB 3BYKa U BbBICOTA
TOHA. AKYCTI/I‘IGCKI/Iﬁ PE30HAHC

53

VYpok-koHbepeHIus
"VnpTpa3Byk 1 HHPPa3BYK B
MpUPOJAE U TEXHUKE"

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

54

[ToaroToBka Kk KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHn4eckue
Koe0aHus U BOJHEI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0



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

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHUS.

55
Mexannueckue KoneOaHus u
BOJIHBI"

56 DIeKTpOMarHuTHOE TOJIe. bubmmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH
Ypok-koupepenmus "llkana
3JEKTPOMArHUTHBIX BOJIH.

bub6munoreka LIOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH ISt
COTOBOM CBsI3U"
Ypok-uccnenosanue "HMzyuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX bubnmnoreka [JOK
BOJIH C TTOMOIIIBI0 MOOMIIEHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pemrenue 3aiau Ha onpeneneHue

60 YaCTOTHI ¥ JJTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI
DneKTpoMarHuTHasi mpupojaa

bu6mmoreka [JOK

61 cBera. CKOpOCTh CBETA.

. https://m.edsoo.ru/ff0b31d0
BouiHOBBIE CBOMCTBA CBETA
Hcrounuku cBera.

2 [IpssMonuHeitHOE bubnuorexa LIOK
pacnpocTpaHeHue CBeTa. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bu6nuoreka [JOK



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

3epkana. Pemenue 3amad Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/ff0b38c4

[Ipenomnenune cBeta. 3akoH

bubnunoteka LIOK

64 TIPEIOMJIEHHUS] CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaxeHue

65 cBeTa. Mcronbp3oBaHue MOJIHOTO bubmuorexa [{OK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5c
OTNITHYECKUX CBETOBOJIAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH

66 yTJia IPEJIOMJICHUSI CBETOBOTO
Jyda OT yIJia MajieHus Ha
rpanuue "Bo3gyx-crekino""
VYpoxk-koHpepenuus
"Mcnonp30BaHme MOTHOTO

67 BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3p"

68 JIunzel. OnTHyeckas cuia bubnuorexa [{OK
JIMH3BI https://m.edsoo.ru/ff0b3f2¢

69 ITocTpoenue nzodpaskeHuit B bu6nuorexa LIOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota

70 "Omnpenenenue GpoKycHOTO bu6muoreka [JOK
pacCTOSIHUS U OIITUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
coOuparoniei TUH3bI"

71 Ypok-koHbepeHIHs bu6nuoreka [JOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

"OnTUdecKue JIUH30BbIE
puoopsI"

https://m.edsoo.ru/ff0cOa7e

I'ma3 kak onTU4deckas CUCTEMa.

bubmmnoreka LIOK

72
3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenius "ledexTo
3penus. Kak coxpanurs 3peHue"
Pasnoxxenue 6enoro ceeta B
74 cnektp. OnbiTel HproTOHA. bu6nuoreka [JOK
CrnosxeHue CeKTpaJbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucrnepeus cBera
JlaGopaTopHnas padota "ONbITHI
0 Pa3NI0KEHUI0 OEIOro CBEeTa B
75 CIIEKTpP M BOCIIPUATHIO LIBETA Bubamorera [IOK
P P . https://m.edsoo.ru/ff0cOe2a
MPEeIMETOB MPHU UX HAOIIOICHUU
gyepe3 IIBETOBbIC (QMIBTPHI"
Ypok-npaktukyM "BonHOBbIE
76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepdepeHys u audpaxus”
77 Omnsitel Pesepdopaa u bubnuorexa [JOK
IUIAaHETapHas MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue v nornomexHue
79 cBeTa aToMoM. KBaHTBI bubmorexa [IOK
N ' ' https://m.edsoo.ru/ff0c144c
JInnenyaTele CIIEKTPHI
20 Ypok-nipaktukym "Habmonenue bu6mmoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI but6mmoreka [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

https://m.edsoo.ru/ff0c1672

CtpoeHne aTOMHOTO sIIpa.

bu6mmoreka [IOK

82
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIE IPEBpAIICHHUS. Bubmuoreka [JOK
M30Tonb! https://m.edsoo.ru/ff0clal4
Pemenue 3amau nmo teme:
84 "Paar0aKTUBHBIE bubnnorexa [IOK
A " https://m.edsoo.ru/ff0c1b4a
TpeBpaIieHus
85 [lepnon nonypacnana
Ypok-koH(pepeHIus
86 "IPa I/IoaKl(“il)/IBI:—IBIC HU3]IyYEeHUS B bubmmorexa TIOK
a y " https://m.edsoo0.1u/ff0c2126
MpUPOJE, METUIIUHE, TEXHUKE
SInepHble peakini. 3aKOHBI
87 coX paHerI:ﬂ 3apsIIOBOTO U bubmorexa HOK
p P https://m.edsoo.ru/ff0c1c58
MAacCOBOT'0 YHCET
OHeprus CBA3M aTOMHBIX sIJIEP. Bbubmuorexa [IOK
88
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemrenue 3agad mo reme
"Anepusie peakuuu"
Peakuuu cunTesa u neleHus
90 simep. UcTOYHUKH SHEPTUU bubmmorexa TIOK
AEP- i p https://m.edsoo.ru/ff0c1e88
ConHia u 3BE3]
VYpok-koudepennus "SAnepHas
91 sHepreTuka. JlencTBus
PaaOAKTUBHBIX U3TyUYEHUN Ha
JKUBBIE OpraHU3MBbI"
9 [ToaroToBka Kk KOHTPOJIBHOU bubmuoreka [JOK

pabore 1o Teme

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"DEeKTPOMArHUTHOE TOJIE.
DIEeKTPOMarHUTHBIC BOJTHBI.
KBanroBrie sBienus"

KonTponbhas padbota no teme
"DIEKTPOMArHUTHOE TIOJIE.

93
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanToBnie saBieHus"
[ToBTOpeHme, 0600ImEeHNE.
94 JlabopatopHbie pabOTHI IO bubmorexa [IOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue ten
[ToBTOopenue, o6o0IICHNE.

95 Pemenue pacueTHbIX U Bubmuoreka [JOK
KayeCTBEHHLIX 3324 10 TEME https://m.edsoo.ru/ff0c2572
"TennoBsie npouecch”

[ToBTOpenue, oboOIICHNE.

96 Pemenue pacueTHbIX U bubmuoreka [JOK
KaueCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeruioBeIX ABurarenci'

[ToBTOopenue, o6o0IICHNE.

97 Pemenue pacueTHbIX U bubmuoreka [JOK
KadeCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
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IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IeCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE H3YyUYEHHBIX (U3NYECKUX SBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUE SIBICHHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUI

1.4

ONUCHIBATh M3y4YEHHBIE CBOICTBAa Tea M (PU3MUECKHE SBIICHUS,
UCHONb3ysd (U3NUecKUe BENUYMHBI, NpPU ONHCAHUU MPABUIIBHO
TPAaKTOBaTh (U3NYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYHH, WX
00O3HaYeHUs M eIUHHUIbl (U3NYECKUX BEJIMYUH, HAaXOIUTh
(dbopMysBl, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIMYMHY C
JAPYTUMH BETMUYMHAMMU, CTPOUTH IpaUKM N3yUEHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BEIIMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKHE SBICHUS M MPOIECCHI,
UCTIONB3Ysl M3YYEHHBIE 3aKOHBI, MPHU 3TOM JaBaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYeCKoe

BBIPAXXCHHC

1.6

OOBSICHATH (PU3MUECKUE SBJICHMS, MPOLIECCHl U CBOWCTBA TeJ, B TOM
4lyclie U B KOHTEKCTE CHUTyaluil MpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHre u3 | — 2 JIOrMYecKux ImaroB ¢ omopoil Ha 1 — 2
U3yYEHHBIX CBOMCTBAa (PM3UUECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

pemaTth pacu€THbie 3aauu B 1 — 2 nelcTBUSI, UCIIONB3Ysl 3aKOHBI U




¢dbopMyIbl, cBs3bIBaOlIME (U3MUECKHE BEJIUYUHBI: HAa OCHOBE
aHajM3a yCJIOBMS  3aJayd  3alMChIBATHL  KpPaTKOe  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYINbI U TNPOBOJIUTH
pacuéTbl, HAXOIUTh CIIPAaBOYHBIE JaHHbIE, HEOOXOAUMBIEC JUIS
peuieHuss  3a1ad, OLEHUBATh  PEAINCTHYHOCTh  IOJYYEHHOH

(bu3MYeCcKOil BETUYNHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPH MOMOIIH
(U3UYECKUX METOJIOB, B OINHMCAHUM WCCJICIOBAHMS BBIICIATH
MpoBepsieMOe  MpEnAnoyiokeHue  (TUIOTe3y),  pasnuyarb U
WHTEPIPETHPOBATH TOJYYCHHBIN pe3yibTaT, HaXOAUTh OIIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1O €TI0 pE3yJibTaTaM

1.9

MPOBOANTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(bU3MYECKUX  CBOMCTB  Tel:  (OpMyIHUpOBaTH  MPOBEPSIEMBIC
MPENINONIOKEeHUs, COOUpaTh YCTAaHOBKY W3  MPEIJIOKEHHOTO

000py/10BaHus, 3alIUCHIBATH X0 OIbITa U (YOPMYJIHPOBATH BHIBOIBI

1.10

BBIIIOJHATH MpPsIMblE U3MEPEHUS C MCIOJB30BaHUEM aHAJOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMUCHIBATH MTOKa3aHHUs NMPHUOOPOB C YyUETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHMOCTH OJHOM  (HU3UYECKOM
BEJIMYMHBI OT JPYrOMl C HCIOJIb30BAHUEM IPSIMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHUPOBAHHH YYEOHOTO HCCIEIOBaHUS, COOMpaTh
YCTaHOBKY M BBINOJIHATE HM3MEPEHUS, CIEAYS IPEITI0KEHHOMY
IaHy, (UKCHPOBATh PE3yJbTaThl IMOTYYCHHOW 3aBUCHUMOCTH
(bu3MYECKUX BENUYUH B BUAE MPEATOKEHHBIX TAOIUI U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM MCCIICAOBAHUA

1.12

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)H31/I‘-IGCKI/IX BCJIMYHH, CICOYs
npezmo;erHoﬁ HHCTPYKIIUU: IIpu  BBIIIOJIHCHUU H3MCpCHHI>i
C06I/IpaTb SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

HCKOMOM BEJIUYHHEI

1.13

CO6J'II-OI[aTB InpaBujia TCXHHUKH 0e301IacHOCTH Ipu pa60Te C

n1abopaTOpPHBIM 000pyTOBaHHEM

1.14

yKa3blBaTh IPUHIUMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IPUHLMIBI JEHCTBUS H3YyYECHHBIX
puOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOILBIO UX ONMCAHUA,

HUCIOJIB3Ysl 3HAHUSA O CBOMCTBax (bHSI/I‘ICCKI/IX SIBIICHHUH H




HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOIUTH TpUMepbl (HaXoAuTh HHGOPMALMI0O O TNpUMepax)
NPAaKTUYECKOrO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JuIs oOecriedeHus: Oe30IacHOCTH IpHU
oOpamieHun ¢ mnpubopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPAHEHHUS 3[0pOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO

MOBEJICHUS B OKpY>KaroUlel cpejie

1.16

OCYHICCTBJIATDH 0T60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHCT B
COOTBCTCTBHUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIINXCA 3HaHUM U HYTéM CpaBHCHHA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATH I/IH(l)OpMaIII/IIO, KOTOpasa SABJIACTCA HpOTHBOpG‘IHBOfI nim

MOXKET OBITh HCHOCTOBepHOf/'I

1.17

UCIIOJIb30BAaTh pu BBIIIOJIHEHUH yueOHBIX 3alaHUI
HAy4YHONOMYJIAPHYIO  JIUTEpaTypy  (PHU3UYECKOro  COJEp KaHUs,
CIIPAaBOYHBIE MaTEpuallbl, pecypcbl cetu VHTepHer, Bianerhb
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus

nH(pOpMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHUE MUCbMEHHBIE 1 YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 WUCTOYHMKOB uHPoOpManuu (U3HIECKOTO
COJIep>KaHusl, B TOM YHUCIIE MyOJIWYHO JIeNaTh KpaTKhue COOOIIEeHUs O
pe3yibpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEOBaHUM, TPHU ITOM
IPaMOTHO HCIIOJIb30BaTh M3yUYEHHBIN MOHSATUHHBIN ammapaTr Kypca

(bU3MKH, CONPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUEH

1.19

IpU  BBIIOJIHEHUM  y4yeOHBIX TMPOEKTOB M  MCCIEAOBaHUMN
pacripenienatb O0sS3aHHOCTM B TIpynme B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjayaM{, CIEAUTh 3a BBINOJIHEHUEM IUIaHA
NeWCTBUI, aJeKBaTHO OLEHMBAaTb COOCTBEHHBIM BKJIaJ B
JEeSITEIbHOCTD IpyIIbL, BBICTPanBaTh KOMMYHHMKaTHUBHOE

B3aHMOHCﬁCTBHe, YUUTBIBasA MHCHHUC OKPYIKAIOIIUX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMble NMPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJ'lI)H0ﬁ nporpaMmmsbl OCHOBHOTI'O o01Iero 06p330BaHI/Iﬂ




1.1

HCIIOJIBb30BaTh IOHATHUA

1.2

pasinyaTth ABJIICHHA 110 OIMMCAHUIO UX XaPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KarollleM MHpe, B TOM 4Yucie GU3NYecKue SBJIECHUsI B IPUPOJIE,
IIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYI0, BBIACIATD

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

1.4

ONUCHIBATh M3y4YEHHBbIE CBOICTBa Tel M (puU3MUecKHe sBIIEHUS,
UCTONB3ysd (pU3NyYecKue BENUYMHBL, MPU OMHCAHUU TMPABUIIBHO
TpakToBaThb  (PU3MYECKHI  CMBICI  HCIOJb3YEMbIX  BEJIUYMH,
00O3HaYeHUs M eIUHHUIBI (U3NYECKUX BEIMYUH, HAXOIHUTh
(GbopMyIbl, CBSI3bIBAIOLIME JAaHHYK (DU3MUECKYI0 BEJIUYHMHY C
JAPYTUMH BEJTMUYMHAMHU, CTPOUTH IpaUKKU U3yUEHHBIX 3aBUCUMOCTEH

(bMBUYECKUX BETHMYUH

1.5

XapaKTEPU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U TPOLIECCHI,
WCIOJIb3ysl M3YYEHHbIC 3aKOHbI, IPU 3TOM JaBaTh CJIOBECHYIO
(GhOpMYyITUPOBKY 3aKOHa U 3alHCHIBATh €ro MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OO0BSCHATH (PM3MUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YUCIE U B
KOHTEKCTE CHUTyalluii TMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3
1 — 2 JOrMYecKux IIaroB ¢ MOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA

(I)I/ISI/I"ICCKI/IX HBHeHHﬁ, (I)I/I3I/IIICCKI/IX 3daKOHa UJIM 3aKOHOMCEPHOCTHU

1.7

pemare pacyéTHble 3a7a4n B 2 — 3 NEHCTBUS, UCIIONIB3Ys 3aKOHBI U
dbopMynbl, CBS3bIBaOIIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE
aHaJIM3a YCJIOBMS 3aJauM 3alMCBIBATH KPATKOE YCIOBHE, BBISABIATH
HEJOCTAaTOK JaHHBIX Ul pelIeHUs 3a/Jayd, BbIOUPATh 3aKOHBI U
¢bopMmyIbl, He0OX0AUMBIE JUIs €€ peleHUs, TPOBOAUTH PacuéTsl U
CpaBHUBATh NOJYYCHHOE 3HAaueHHE (U3WYECKOH BEIHMUYUHBI C

HU3BCCTHBIMHU JaHHBIMH

1.8

paciio3HaBaTb HpO6JIeMBI, KOTOpPBIC MOKHO PCHIUTHL IIpU IMOMOIIH
(1)I/ISI/IIIGCKI/IX MCTOOAOB, HCIIOJB3ysd  OIMMCAHUC HCCICAOBAHMA,
BBIACIIATDH ITPOBCPACMOC IMPCAIIOTIO0KCHUEC, OUCHUBATDL ITPABUJIBHOCTD

InopsaKa nmpoBCACHUA UCCIICAOBAHUA, ACTIATh BHIBO/IbI

1.9

IMPOBOAWTL OIIBITBHI IIO Ha6J'IIOII€HI/IIO (1)I/I3I/I‘~I€CKI/IX SIBIICHUM WIH




(bU3MYEeCKUX  CBOMCTB  Teln:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPENIONIOKEeHUS, COOUPAaTh YCTAaHOBKY W3  MPEIJIOKEHHOTO

000py/10BaHus, OMUCKHIBATH XOJI ONbITa U (HOPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATE HNPAMBIC HU3MEPCHHA C HCIIOJIB30BAHHMEM aHAJIOI'OBBIX
npuOOpoB U  JNaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yapTaThl M3MEpPeHWuH C y4€TOM 3aJaHHON  aOCOIOTHOM

MOTrpeIIHOCTHU

1.11

NPOBOJUTH HCCIIEJOBAaHUE 3aBHUCUMOCTH OJHOH  (U3UUECKOil
BEJIMYUHBI OT JPYrOM C HCHOJB30BAHUEM IMPSMBIX H3MEPEHMI:
IUIAHUPOBaTh HCCIEOBaHUE, COOMpPATh YCTAaHOBKY M BBIOJIHSATH
U3MEpeHus, cieays MpeiJIoKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOTYYEHHONW 3aBUCUMOCTH B BUJE TaONHUI U rpadUKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM HCCIICAOBAHMA

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUs  (U3MYECKUX  BEIMYMH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIIelysl MNPEIJIOKEHHOW HHCTPYKUHMH, W BBIUYUCIATH

3HA4YCHHUEC BCIINYHNHBI

1.13

CO6J'IIOI[3TL IpaBujia TCXHUKHU 0e30IMacHOCTH pu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha UX ONMCAHUSA, UCIONb3YS
3HaHHA O CBOWCTBax (U3MUECKUX SBICHUH U HEOOXOAMMBbIE

(I)I/ISI/I"ICCKI/IG 3aKOHOMEPHOCTU

1.15

pacno3HaBaTb MPOCTHIC TCXHUYICCKHUC YCTPOﬁCTBa " U3MCPUTCIIbHBIC
HpI/I60pI)I Mo CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJISAITb CXCMbI
QJICKTPHUICCKUX Herne ¢ I0CIeNOBaTEIbHBIM U napaJijieJIbHbIM
COCAUHCHHUEM JJICMCHTOB, pasjn4das YCJIOBHBIC 0003HaUYCHHS

9JICMCHTOB JJICKTPUYCCKUX neneum

1.16

MPUBOIUTH TpUMEphl (HaXOoAWUTh WHGOPMALMI0O O TMpUMepax)
MPAKTUYECKOTO  HCIIOJIb30BaHHUS ~ (PU3MYCCKUX  3HAHWA B
MOBCETHEBHON JKM3HM Juig oOecriedeHuss O€30MacHOCTH IpHU
oOpameHuu ¢ TpuboOpaMud M TEXHUYCCKUMH YCTPOHCTBaMH,
COXPaHEHHUS 3[0POBbS M COOMIOJEHHUS HOPM HKOJOTMYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpefie

1.17

OCYIIECTBIISATh MOUCK HH(pOpMammu (U3HYECKOTO CONCPKAHUS B




cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPAaBHEHHUS
JOTIOJTHUTENBHBIX HMCTOYHMKOB BBIACIATH MHPOPMALUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON MM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCIIONIb30BaTh TMPU BBHINOJHEHUHM Y4YeOHBIX 3aJaHUil Hay4dHO-
MOMYJIIPHYIO JIUTEpaTypy (PU3HMUECKOro COJAepXaHUs, CIIPaBOYHbIE
MaTepuaibl, pecypchl cetu HHTepHeT; BiajeTb MNpuéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeodpazoBaHus HH(POPMAIIUN U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/1aBaTb COOCTBEHHbIE IUCHbMEHHBIE U  KpPaTKUE YCTHbBIE
coobmieHusi, 0000mmas uHMHOPMALIUI0O U3 HECKOJBKUX HUCTOYHUKOB
(Gu3NYECKOTO COoAEepKaHUs, B TOM 4YHCIe MyOJIMYHO IMPEACTaBIATh
pe3yJIbTaThl IPOEKTHOM MIIM UCCIIEN0BATEIBCKOMN NEATENBHOCTH, IPU
9TOM TPaMOTHO HCIOJb30BATh W3YyYECHHBIM IOHATUWHBIN amnmapar

Kypca (pU3UKHU, COMPOBOXK/IATh BHICTYIUIEHUE ITPE3CHTALIUCH

1.20

MIPH BBIMOJTHEHUN YY€OHBIX MMPOEKTOB U MCCIEAOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeeiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJIICHHBIMU 3a/Ja4aMM, CJIEAUTh 3a BBIINOJHEHUEM ILUIaHA
JNEWCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIAJ, B JEATEIBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MPOSBISAL  T'OTOBHOCTh

pazpemiats KOHQIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMble NMPEeAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJ'lLH0171 nporpaMmMsbl OCHOBHOI'O o0mero 06Pa30BaHI/Iﬂ

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pas3iindaTth ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MUecKoe SBICHHE

1.3

pacrmo3HaBaTh MPOSBIECHUE M3YUYEHHBIX (PU3UUYECKUX SBICHHUHA B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NUecKue SIBICHUS B IPUPOE,
P 3TOM MEPEBOAUTD NMPAKTUUECKYIO 337auy B YUEOHYIO, BBIICTATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUINIECKUX SIBICHUI

1.4

OIMUCBIBATH H3YYCHHBLIC CBOMCTBA TeNl U (I)I/ISI/I‘-IGCKI/IG SIBJICHHA,




UCHIONB3Ysl (PU3MUECKHe BEJIMYUHBI, IMPH ONHUCAHWUU [PABUIBHO
TPaKTOBaTh  (U3MYECKHH  CMBICI  MCIOJNB3yeMbIX  BEJIMYMH,
0003HaUeHHUS W E€OUHUIBI (U3NYECKUX BEIMYMH, HaXOJIUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYMHY C
JIPYTMMHU BETMYUHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEMN

(bI/I3I/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCpPU30BaTh CBOMCTBA TCI, (I)I/I3I/I‘-ICCKI/IG SABJICHUA U MPOLECCCHI,
HCIIOJIB3Yys HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJ'II/II)OBKy 3aKOHa MW 3alucChiBaTb €10 MATEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UIECKHE MPOIIECCHI M CBOMCTBA TEJI, B TOM UYHCJIE U B
KOHTEKCTE CUTyalud MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYECKUX IIaroB C MOMOILbIO 2 — 3 U3y4YEHHBIX CBOMCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTHU

1.7

pemate pacu€rHble 3a7aud (omuparouiyecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCIOIb3Ysl 3aKOHbI U (OPMYJIbI, CBS3BIBAIOLIUE
¢bu3nyeckue BEIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBUS 3a/ladu
3allUCBhIBaTh KPAaTKOE YCIOBME, BBIABIATh HEAOCTAIOLINE WIH
M30BITOYHBIE TAHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBbIE
JUI PeUIeHus, MPOBOAUTh PACUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MIOJIy4E€HHOT0 3HAa4eHUs (PU3NUECKON BEITMUNHBI

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh TPH TIOMOIIN
(bU3MYECKUX METOJIOB, UCTIOJB3Ys ONIMCAHUE UCCIIEIOBAHMS, BBIIEIIATD
IIPOBEPSEMOE TIPEATIONIOKEHNE, OLICHUBATH IPABUIBHOCTH IOPSAIKA
IIPOBEJCHNUS MCCIECN0BaHMs, JCJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOCHHIM 1 OTIBITOB

1.9

MPOBOJUTH OTBITHl 10 HAOMIONEHHUIO (DPU3MUYECKUX SBICHUN WIIH
(bu3n4ecKUX CBOWCTB TEJ: CAMOCTOATENBHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBaHUS, OMMCHIBATH XOJ OIBITA U €TO0

pe3ynbTaThl, HOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTh TPU HEOOXOIUMOCTH CEPHUI0 TPSMBIX H3MEPCHUH,
ompenenssi cpeaHee 3HAUCHUE H3MEpPSIeMO BEeNWYUHBI ((POKYyCHOE
paccTosiHue cOOMparoIel JUH3bI), 00OCHOBBIBaTH BHIOOP criocoda

M3MepeHus (M3MEPHUTEIBHOTO MPHOopa)




1.11

MPOBOJIUTHh MCCJIEAOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH C
WCIIOJIb30BAaHUEM MPAMbBIX U3MEPEHUI: TNIAHUPOBATH UCCIIEOBaHUE,
CaMOCTOSITEIbHO COOMpPaTh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJTy4EHHON 3aBUCUMOCTU (DM3MUYECKUX BEIUYUH B BHUJAE TAOIUIU

rpaduKoOB, JAeIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpeHUs  (U3MYECKUX  BEIUYMH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJHATh W3MEPEHUA, CIEOys MNPEII0KEHHON
WHCTPYKUMHU, BBIYKCIATH 3HAYEHUE BEJIMYHMHBI U AHAIU3UPOBATH
MOJYyYEHHBIE pE3yJIbTaThl € YYETOM 33JaHHOW MOTPEIIHOCTH

U3MEPECHUM

1.13

CO6J'IIO,[[3TI:> npaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

pa3nauyaTh OCHOBHBIE MPU3HAKK M3YyUYEHHBIX (DPU3UUYECKUX MOJEIEH:
MaTepuajibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa,

HYKJIOHHasd MOACJIb aTOMHOI'O spa

1.15

XapaKTepu30BaTh MPUHLUMBI JECHCTBUS H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HX ONMCAHUS, HCIONIb3YS
3HAaHUS O CBOMCTBaX (U3MYECKUX SABICHUA M HEOOXOIUMBbIE

¢u3nyecKkre 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YyUYEHHBIX
TEXHUYECKMX  YCTPOWCTB,  M3MEPHUTEIbHBIX  HPUOOPOB |
TEXHOJOTMYECKHUX MPOLECCOB MPHU PELICHUH Y4eOHO-NPAKTUYECKUX
3aJ]a4, ONITUYECKHUE CXEMBbI ISl HOCTPOSHUS U300pakeHUH B IIJIOCKOM

3epKajie U COOMparoIIeH JTHH3e

1.17

MPUBOJIUTL TIPUMEPHl (HaXOAWTh WH(GOPMALMI0O O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHHUA  (PU3WYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil OOecredeHus: Oe30MacHOCTH  IPH
oOpamieHuu ¢ TpubopaMud U TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHs 3I0POBbS M COOJIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBE/ICHUS B OKpYXKaloIIeH cpene

1.18

OCYIIECTBIISITh MOUCK HMH(OpManuu (U3NYECKOTO COAEPKAHUA B
cetrt IHTepHET, CaMOCTOATEIHHO (OPMYIIHPYSI TTOMCKOBBIN 3a1poc,

HaxXoaUuThb nyTn OIpCACIICHUA  AOCTOBCPHOCTHU HOHy‘ICHHOﬁ




HH@OpMaHHH Ha OCHOBE HMCIOHINXCA 3HAHUHA U JOITOJIHUTECIIbHBIX

HCTOYHHUKOB

1.19

UCTOJb30BaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOT0 COAEp KaHUS, CIPaBOYHbIE
MaTepuansl, pecypcsl ceTtu MHTepHeT; BiIajeTb NpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, Mpeodpa3zoBaHus HH(DOpMALIUY U3 OAHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBICE NMUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE HWH(pOpPMAIMK M3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOTO
CoJiep>KaHusl, MyOJIMYHO MPEICTABISITh PE3yIbTaThl IPOSKTHON HITH
WCCIIEOBATEIbCKON  NESITENIbHOCTH, TpPH  3TOM  T'PaMOTHO
UCIONIb30BaTh M3YUYCHHBIA TOHSATUHHBIA ammapar Hu3y4aeMoro
pasznena (U3UKKH U COMPOBOXKAATH BBICTYIUICHHE MPE3CHTALUCH C

yu€TOM 0COOEHHOCTEH ay TUTOPUU CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUN YY€OHBIX MMPOEKTOB U MCCIEAOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeeiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJIICHHBIMU 3a/Ja4aMM, CJIEAUTh 3a BBIINOJHEHUEM ILUIaHA
JNEWCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIAJ, B JEATEIBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MPOSBISAL  T'OTOBHOCTh

pazpemiats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kox
3JIEMEHTA

IIpoBepsiemble Y1eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOILETO MHUPA

1.1

®usznka — Hayka O npupoze. SIBieHus npUpOIBL.
dusnuecKkue SABJICHHS: MEXaHUYECKHE, TEIUIOBHIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

O®uznyeckue BenMuuHBL. 3mepeHue (usmueckux
BenmnunH. Pusnueckue npubopsl.  [lorpemHocTs

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAYUYHBIM METOJI MTO3HAHUS: HAOIIOICHHE,
MOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIABUKEHUE TUIIOTE3,
SKCIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBSICHECHUE

Ha6J'IIOI[aeMOFO SIBJICHUA

1.4

Onucanne PU3NYECKHUX SBJICHUH C TTOMOIIBIO MOIeIIeH

1.5

[IpakTrueckue pabOTHI:

N3mepenue paccTosHUM.

N3mepenue o0bEMa KUIKOCTH U TBEPIOTO TEa.
Omnpenenenue pasMepoB MajbIX TENl.

N3mepenue TemmepaTypbl IpH HOMOIIU XKUIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEILIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MEpBbl.
OmnbITel, JOKa3bIBalOIME JMCKPETHOE  CTPOEHUE

BC€IICCTBA

2.2

JBwxkenue wyactul BemiectBa. CBS3b  CKOPOCTH
JIBUKEHHSI YacTHIl C TemIepaTypoil. bpoyHoBckoe

nBkeHue, nuddysus

23

B3aHMOH€ﬁCTBHC YJacTull BCUICCTBA: MPUTAKCHUEC U

OTTAJIKUBAaHHUC




AFpeFaTHLIe COCTOSAAHMA BEUICCTBA: CTPOCHUC TIa30B,

KHUIKOCTeH U TBEPABIX (KPUCTAIIMUECKUX) Tell.

24 B3anMoCBsI3p MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSX U MX aTOMHO-MOJIEKYJIIPHBIM
CTPOECHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padboThI:
Onenka JuaMeTpa aromMa METOJOM pAgoB  (c
ucnosib3oBanueM ¢ortorpaduit).

2.6 OnbITl 1O HAOIOAEHUIO TEIJIOBOTO PaCIIUpPEHUs

ra3os.
OnbiTBl 1O OOHApy)XEHUIO  JEUCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

11 Mexanunueckoe JIBDKECHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBUKECHHE
12 Ckopoctb. CpenHssi CKOpPOCTh IpU HEPABHOMEPHOM
. JBUKEHUU. Pacuér myTH ¥ BpeMEeHH JIBUIKEHUS
SIBnenue uHepiuu. 3akoH WHepuU. B3anmopeiicTBue
33 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl ¢
' MOMOIIIbIO TMHAMOMETpA
37 SIBnenue TAroTeHUs U cuia TshkecTH. Cuila TSKeCTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocTh
18 Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHUE TOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnoxxeHue cwui, HanpaBICHHBIX 10 OJHOW IPSIMOM.
’ PaBHOElCTBYIOIIIAS CHIT
3.10 [IpakTuyeckue paboOTHI:




OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBUYKEHUS
(wapuka B KMIKOCTH, MOJEJIU 3JIEKTPUYECKOrO
aBToMOOWIA M Tak pjanee). OmnpexneneHue cpeaHen
CKOPOCTH CKOJIbXKEHHs Opycka WIM IIapuka 110
HAKJIOHHOM 1ulockocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  Tema.  ONbITB,  JEMOHCTPHUPYOIINE
3aBHCUMOCTH PacTshKeHus (aedopMmaiyin) npy>KUHbI OT
MPUJIOKEHHON Ccuiibl. ONBITBI, JEMOHCTPUPYIOIINE
3aBHCUMOCTh CHJIBI TPEHHS CKOJBKEHHs OT Beca Tela

U XapaKTepa CONMPHUKACAIONINXCS TIOBEPXHOCTEH

3.11

@u3nyecKue SABJICHUS B IPUPOJE: IIPUMEPHI IBUKEHUS C
pa3INYHBIMUA CKOPOCTSIMM B )KUBOW M HEKUBOU IIPUPOJIE,

I[GﬁCTBHC CHJIbI TPCHUS B IMTPUPOAC U TCXHHUKC

3.12

Texuuueckue yCTpOﬁCTBaZ AUHAMOMETP, MOATIHUITHUKHN

TIABJIEHUME TBEP/BIX TEJ, JKUIKOCTEI 1 TA30B

4.1

HaBnenue tBEpmoro Tema. CrocoObl YMEHBIICHHUS U

YBCIIMUYCHUA NABJICHUA

4.2

I[aBJ'IeHI/IC raza. 3aBHCUMOCTh JaBJICHHUA Ta3a OT

o0BEMa, TeMIiepaTypbl

4.3

Ilepenaua naBneHusi TBEPABIMU TEJIAMH, KUIKOCTIMH

u razamu. 3akoH Ilackams. [IlHeBMaTHYEeCKHE MAIIMHEL

4.4

3aBUCHMOCTh JaBJICHUS JKUAKOCTH OT TIyOUHBI
IM'mapocraTudeckuii napajokc. CooOmaroruecs

COCybI. FI/II[p ABJIMYCCKHUEC MCXaHHN3MbI

4.5

Atmocdepa 3emnum U arMocepHOe JIaBJICHHE.
[IpuuuHbl CylecTBOBaHHMS BO3AYLIHOW 00OJOYKH
3emuu. Omnpit Toppuyemnn. 3aBUCUMOCTh
aTMoc(epHOro naBjieHUs OT BBICOTHI HaJl YpOBHEM

Mopst

4.6

N3mepenue armocdepnoro masnenus. [Ipubopsl ans

M3MEPEHHs aTMOC(EPHOTO JTaBIICHUS

4.7

JleficTBHe )KMJIKOCTH M ra3a Ha IOTPYKEHHOE B HHX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

[InaBanme ten. BozayxomnnaBanue

4.9

[IpakTuueckue padboOTHI:

Hccnenopanne 3aBUCUMOCTH Beca Tella B BOAE OT
o0béMa TOrpyXKEHHOH B JKUIKOCTh YACTH Tela.
OrnpezenieHne BHITAIKUBAIOMICH CUIIbI, JEUCTBYIOIICH
Ha TeJo, TOTpyX’EHHOE B JKHUIKOCTh. I[IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbI, IEUCTBYIOLIECH
Ha TeJI0 B JKUJIKOCTH, OT Macchbl Tena. OIBITH,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTH  BBITAJIKHUBAIOLIEH
CHJIBI, ACHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOU B JKMJIKOCTh YaCTH TE€JIa U OT IUIOTHOCTHU
)kunkoctu.  KoHcTpyunpoBanwe — apeomeTpa WM
KOHCTPYUPOBAHUE  JIOAKM U  OIpenesneHue  e€

Irpy30I10AbEMHOCTH

4.10

dusnueckue SABJICHUS B npupoae: BJIMSTHHUC
aTMOC(I)epHOI‘ O JaBJICHHUA Ha JKHBOH OpTraHu3M,

MJIaBaHue PhIO

4.11

TexHuueckue ycTpoiicTBa: COOOLIAIOIIUECS COCYABI,
YCTPOMCTBO BOJONPOBOJA, THUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HAcoC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas paboTa

5.2 Mexanunyeckast MOIHOCTh

53 [IpocThie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas

' I0CKOCTh. [IpaBuio paBHOBECHS pbluara

54 [IpumeneHne npaBuiIa paBHOBECHSI phlyara K OJIOKy
«3omoTroe  mpaBWIO» ~ MexaHWKH. KoaddummeHt

5.5 TOJIE3HOTO JIEUCTBUSA MEXaHU3MOB. [IpocTtrie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHas SHEPTUM TeJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sneprus

53 [Tonnas mexaHnudeckasi SHEprus. 3aKOH U3MEHEHHUS U

COXpaHCHUA MEXaHU4YeCKOM OQHCPIUn




59

[IpakTuueckue padboOThI:

###HPar###Onpenenenue pabOThl CHIIBI TPEHHS TNPH
PaBHOMEPHOM JIBIDKCHHH TeJla I0 TOPH30HTAIBHON
noBepxHocTu. MccrnenoBaHue YCIOBUH paBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHONW TIJIOCKOCTH.

I/I3y‘-ICHI/Ie 3dKOHa COXpPAaHCHUA MEXaHH4YeCKOI OHCPIrun

5.10

dusznueckue SIBJICHUSI B npupoac: pblHaru B TCIIC

YCJI0BEKa

5.11

TexHuyeckue yCTpOMCTBA: pblUar, MOABWKHBIA H
HETOJIBHKHBIN OJIOKH, HAKJIIOHHAS TNIOCKOCTh, TPOCTHIC

MEXaHHU3MBI B OBITY

8 KUIACC

Kon
pa3jiena

Kox
3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

TEIIIOBBIE ABJIEHWA

6.1

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM
TEOpUU CTpOEHHUs BewiecTBa. Macca U pa3Mmepsl
MoJieKyl1.  OmnbITel, IOATBEPXKAAIOIINAE OCHOBHBIE

IOJIOKEHUS MOJIEKYJIIPHOKMHETUUECKOU TEOPUU

6.2

Mopenu  TBEPHOro, JKHUIKOTO MW Tra3000pa3HOro
coctosiHUM BemiecTBa. Kpucrannnaeckre u aMmopdHbIe

TCIIa

6.3

OOBsicHEeHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHUM MOJIEKYJIIPHOKHHETHYECKOU

Teopuun

6.4

CMaunBaHue u KalmUJIIIPHBIC ABJICHUA

6.5

Temopoe pacIupCHuC U CKaTUuC

6.6

Temneparypa. CBs3b TeMIepaTrypbl CO CKOPOCTHIO

TCIIJIOBOI'O ABMKCHUS YaCTUIL

6.7

BHyTpennsis ~ sHeprus. CrocoOGbl  M3MEHEHUs

BHyTpeHHeﬁ OHEpIruu: TCIUionepeaaya U COBCPHICHUC




paboTsl

63 Buast TEeIIonepe1auu: TETJIONPOBOHOCTbD,
' KOHBEKIIUS, U3JTyICHUE
KomnuectBo  TemnmoTel.  YaenbHas — TEIIOEMKOCTH
6.9
BEIIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBneHne W  OTBEpJEBAHHME  KPUCTAUTMUYECKUX
' BEIIECTB. Y IeIbHAs TEIUIOTA TIIaBICHUS
[MapooOpazoBanne u  KoHAeHcauus. VcmapeHue.
610 Kunenue. VYaenpHas Temora mapooOpa3oBaHMs.
' 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT aTMOC(EPHOTO
JIABJICHUS
6.13 Brnaxxnocts Bo3nyxa
6.14 OHeprus ToIIuBa. Y iejbHasl TeMI0Ta CrOpaHus
[Mpunnumner  pabotel  TerioBbix aurarenei  KITJ]
6.15 TEIUIOBOTO ABHUrareisl. TeIUIOBhIE ABATATEIN U 3aIATa
OKpYXaloIIei cpepl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DJHEPTrUU B
6.16
TEIUIOBBIX IMpoLeccax
[IpakTuueckue padbOThI:
OnbITHI o 0OHApYKEHHUIO JIEUCTBUSA cun
MOJIEKYJIIPHOTO TPUTSKEHUSI.
OnbIThl TO BBIPAIIMBAHUIO KPUCTAIOB MOBapEHHOU
COJIM WJIU caxapa.
617 OnpIThl 1O HAONIONEHUIO TEIJIOBOIO PACIIUPEHUS

ra3oB, JXKUIKOCTEN U TBEPJIBIX TEIL.

Onpenenenue JaBICHUS BO3yXa B OAJUIOHE IIMIPHIIA.
OnbITEL, JEMOHCTPUPYIOUIUE 3aBHCUMOCTH JIaBJICHUS
BO3]IyXa OT €ro 00bEMa 1 HarpeBaHMS UITH OXJIAXKICHHSI.
IIpoBepka rumnore3nbl JUHEHHON 3aBUCUMOCTH JJIMHBI

CTONOMKA XUAKOCTH B TEPMOMETPUYECKOU TPyOKe OT




TEeMIIepaTypBhl.
Habnroenue n3MeHeHus BHyTpEHHEH dHEpruu Teja B
pe3ynbTaTe Teronepeaadu U paboThl BHEITHUX CHIL.
HccnenoBanue SIBJICHUS TerooOMeHa pu
CMEIIMBAHUM XOJOJIHON U TOpSYEr BOJIBI.
OmnpeneneHre KOJUYECTBA TEIUIOTHI, IMOJYYEHHOTO
BOJION MpHU TETNIOOOMEHE ¢ HATPEThIM METAILTUIECKIM
HAJTUHIPOM.

Ornpenenenne yaenbHOU TEIIIOEMKOCTH BEIIECTRA.
Uccnenosanue npornecca ucnapeHus.

Ornpeznenenrie OTHOCUTENbHON BIIaXKHOCTH BO3/1yXa.

OnpeneneHue yaelIbHON TEILIOTHI IIABICHUS JIbJA.

6.18

Ou3nyeckue SBICHHUS B MPHUPOAE: TMOBEPXHOCTHOE
HATAKCHUC HW KAWJUJIAPHBIC SABJICHHUA B IIPUPOJIL,
KPHUCTAJLIBI B IPUpOIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl, OOpa30BaHHE POCHI,

TyMaHa, UHC, CHCIa.

6.19

TexHuueckue yCTPONCTBA: KANWJUISIPbL, MPUMEPHI
WCIIOJIb30BAaHUS KPUCTAIIOB, KUJAKOCTHBIA TEPMOMETD,
JaTYUK TCEMIICPATYpPbI, TCPMOC, CHUCTEMa OTOIIJICHUS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBasi TypOHHa,

JBUTATENh BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHbIX Ten. 3akoH Kynona

7.2 (3aBUCHMOCTH CHJIBI B3aMMOJCHCTBHS 3apsSHKEHHBIX Tell
OT BEJIMYHMHBI 3aPSI0B U PACCTOSTHHS MEXKILy TEITaMH )
DneKTpuyeckoe oJe. Hanps>x€nnocts

7.3 AIIEKTPUYECKOTO  ToJs. [IpuHIMIT — Cymeprno3uiun
AJIEKTPUIECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

4 Hocurenu snextpuueckux 3apsiioB. DJIEeMEHTapHbIN

anekTpudeckuil 3apan. Ctpoenue aroma. [IpoBoaHuku




H JUSJICKTPHUKHU

7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiia
76 ONEeKTpUYECKUH  TOK. YCIOBUS  CYLIECTBOBaHMS
' AJIEKTPUYECKOTO TOKA. VICTOUHMKY MOCTOSIHHOTO TOKa
JleficTBUsL ~ DJIEKTPUYECKOrO0  TOKa  (TEIIOBOE,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX U razax
- Onektpuueckas uenb. Cuiia ToKa. OJIEKTPUUECKOE
' HanpsDKEHUE
79 CormnpoTuBieHue MPOBOJHHUKA. VYnenpbHOE
' COIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1Ji ydacTKa Lenu
[locnenoBarenpHOE M NapaUIEIbHOE  COEIMHEHUE
7.11
IIPOBOIHUKOB
PabGota MW MOIIHOCTH 3JEKTPUUECKOTO0 TOKA. 3aKOH
7.12
Jxoyis — Jlenua
13 DJeKTpUYecKre 1N U NOTPEOUTENTN INIEKTPHUUECKOM
' sHepruu B ObiTy. KopoTkoe 3ambikaHue
[TocTosiHHBIE MarHUTHI. B3anMozelicTBHE MOCTOSHHBIX
7.14
MarHuToB
715 MaruautHoe mnone. MarHuTHoe mnose 3eMIM U €ro
' 3HAuUEHUE /7S )KU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOe MOJIE DJIEKTPUUECKOTO
' ToKa. [[ppuMeHeHne 37eKTpPOMarHuToB B TEXHUKE
JlelicTBue MarHUTHOTO TOJSI HA MPOBOIAHHUK C TOKOM.
717 OneKTpoABUTaTENb IOCTOSHHOTO TOKa. Mcnonp3oBanue
. 3JIEKTPOJIBUTaTENIeH B TEXHUYECKUX YCTPOMCTBAxX M Ha
TpaHCIOpTe
Onpitel  ®apanesd. SIBneHue  3IEKTPOMArHUTHOM
7.18
uHaykiuu. [Ipasuio Jlenna
7.19 DIIeKTpOreHepaTop. Cnioco0s1 MOJTyYeHUs




JNEKTPUYECKOM  HHEpruu.  DJIEKTPOCTAaHIMM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHCPIun

7.20

[TpakTiueckue padboThI:

OnbIThI O HAOJTIOICHUTO AJIEKTPU3AIIUN TEJT HHTYKITHEH
Y TIPU COMPUKOCHOBEHHUH.

HccnenoBanue nAEMCTBHS BIEKTPUYECKOrO TOJSL HA
MIPOBOJTHUKH M TUDJIEKTPUKH.

COopka u mpoBepka padOTHl JJICKTPUUECKOW IIETH
IMOCTOSHHOT'O TOKa.

H3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAPSHKCHHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO
4yepe3 pe3ucTop, OT COMNPOTHUBICHHUS PE3UCTOpa U
HaIPSKEHUSI HA PE3UCTOPE.

OnBITHI, JTEMOHCTPUPYIOIITUE 3aBHCHMOCTD
3JIEKTPUYECKOTO CONPOTUBIICHUSI MPOBOJAHUKA OT €ro
JUTMHBI, TJI0IIAIU TOTIEPEYHOr0 CEUEHHS U MaTepuara.
[IpoBepka mpaBuiia CIOXKEHHS HANpPsLDKEHUH TpU
MOCJICIOBATEIbHOM COCAMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka npaBuia st CUJIbI TOKA MIPHU MapaJIIIEIbHOM
coeMHeHun pe3uctopoB. OrmpeneneHue  pabOThI
ANEKTPUUECKOTO TOKAa, HJIYIIETO Yepe3 Pe3UucTop.
OrmpenenieHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISIEMON Ha pe3ucrope. Hccnenosanue
3aBUCHMOCTH CWJIBI TOKA, HIYIIETO Yepe3 JaMIOUKy, OT
HanpspbkeHus Ha Hell. Onpenenenne KIIJ[ HarpeBarens.
UccnenoBanne MarduTHOTO B3aUMO/ICHCTBUS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOrO MO
MOCTOSIHHBIX MAarHUTOB TIPU WX OOBECIUHECHUHU H
pasaenenuu. MccienoBanue qeMCTBUS AJIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JIEMOHCTPUPYIOIIIHNE 3aBUCUMOCTD CHUTBI

BSaHMOHeﬁCTBHH KaTylIKU ¢ TOKOM U MariuTa OT CHUJIbL




TOKa W HaIlpaBJICHUA TOKa B KaTYHIKE. I/I3yquI/Ie
JIEMCTBHUSI MAarHUTHOTO TOJII HAa TPOBOJHUK C TOKOM.
Koncrpyuposanue u HU3y4YECHUE paboThI
3JIEKTPOABUTATES. N3smepenne KIIg
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. O1IBITEI 1o
HCCIIE0BAHUIO SIBJICHUS AIIEKTPOMATrHUTHOMN
WHIYKIUU: HCCIIEIOBAHUE W3MEHEHUN 3HAYECHUS U

HaIlpaBJICHUA UHAYKIITUOHHOT'O TOKa

7.21

Ou3nyeckue SBICHUS B TPUPOJE: IICKTPUUECKUE
SBIICHUSI B arMocdepe, IJIEKTPUYESCTBO  IKHUBBIX
OpraHU3MOB, MATHUTHOE TI0JIe 3eMJIH, Ipeiid MOIOCOB,
POJIb MArHUTHOTO TTOJIS [UTS )KU3HU Ha 3eMiie, MOJISIPHOE

CHAHHUC

7.22

TexHuueckue ycTpoHCTBa: IEKTPOCKOI, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUNK IIEKTPUUECKOM dHEPIUH,
AJIEKTPOOCBETUTENbHBIE TPUOOPBI, HArpeBaTElbHbIE
IEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
NPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUIATEIb

MMOCTOAHHOT'O TOKA, 'CHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon
Kopx anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHWYECKUE ABJIEHUA
g1 Mexanndeckoe JBHKeHHe. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHUS
8 8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE
HepaBHoMepHOE npssMosinHENHOE ABMKeHHE. CpenHss
8.4 U MIHOBEHHAasi CKOpPOCTb Te€Jjla IPU HEPAaBHOMEPHOM
JBUKEHUU
8.5 Yckopenue.  PaBHOYCKOpEHHOE — NPAMOJIMHEHHOE




JIBIKEHHE

8.6 CBoOoanoe magerue. OnslThl [annies
PaBHOMepHOE ABMXkeHME MO OKpyXHOCTH. Ilepuon u
8.7 yacToTa oOparieHus. JIuHelHas u yrioBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepssrii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroToHa
8.11 [IpuHIUI Cynepno3unuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
¢ 13 Cuna TpeHus: cuja TPEHUs CKOJIbXKEHHUS, Cujla TPEHUs
' MIOKOSI, IPYT'HE BUJIbI TPEHUS
S 14 Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUS.
' Yckopenue cBOOOTHOTO TaeHUS
%15 JBuxenne mnaHer Bokpyr Connupa.  Ilepsas
' KocMu4ecKasi CkopocTb. HeBecoMocTs U neperpysku
S 16 PaBHOBecue MarepuambHOH TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO
217 PaBHOBecue TBEpHOro TENMa € 3aKPEIUIEHHOW OCBIO
' BpaieHuss. MoMeHT cuiibl. LIeHTp TsxecTH
8.18 Nmnynsc Tena. U3mMenenue umiynbsca. IMIyasc CHiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 MexaHunueckast paboTa U MOIIIHOCTb
82 PaGota cun TsKecTH, ymnpyroctd, TpeHHus. CBs3b
' SHEPTUuu M paboThI
823 [loTreHunanbHas SHeprus Teja, MOAHITOIO Haj
' MOBEPXHOCTBIO 3eMJIH
8.24 [ToTeHumanbHast SHEPrus CKATOM NPy KUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU




8.27

[IpakTuueckue padboThI:

Omnpenenenue cpeaHe CKOPOCTH CKOJIBKEHUS OpycKa
WIA JBWKCHUS MIApHKa TI0 HAKJIOHHOW TUIOCKOCTH.
Omnpenenenne yCKOpPEeHUs Tea Mpu paBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU TpU
PaBHOYCKOPEHHOM  JBM)KGHWH  0e3  HadabHOU
CKOpOCTH.

[TpoBepka THUMOTE3BI: €CIM TPH PAaBHOYCKOPECHHOM
JIBUKEHUH 0e3 HauadbHOW CKOPOCTH MYyTH OTHOCSTCS
KaK pAI HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TPEHHUS
CKOJNBKEHUSI OT CHJIBI HOPMAalbHOTO JaBJICHHUS.
Ompenenenne kodhuIMEHTa TPEHUS CKOJIBKCHHUS.
Onpenenenue >XECTKOCTU TNpYyKuHbI. OrmpenesneHue
pabOTBI CHIIBI TPEHUS TIPH PAaBHOMEPHOM JIBHKCHHH
TeJa 0 FOPU30HTANIbHON MoBepXxHOCTU. OnpeneneHne
paboOTBl CHJIBI YIPYrOCTH TpPH TOABEME Tpy3a C
UCIIONIb30BAaHUEM HETOJBMKHOTO U TOJBUKHOTO

OJIOKOB

8.28

du3nueckue SIBICHUS B npupoac: NMPUINBLI U OTJIMBBEI,
JABWMKCHUC TINIIAHCT ConneyHoOH CUCTCMBbI, PCAKTUBHOC

JABWIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckrne yCTpPOWCTBA: CHHIAOMETpP, JaTYUKH

MMOJIOKCHUS, paACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JIBIDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTHKH  KOJIeOaHWU: TIEpHOJ, dYacToTa,
aMIUTUTYAA
MaremMaTHueckuii M OPYXUHHBIH ~ MAasTHUKU.
9.2 [IpeBpamienrie  PHEPTUM  MpH  KoyeOaTeIbHOM
JIBYDKEHUU
93 3aryxatomue KosnebaHus. BeiHyX/1eHHbIE KOJeOaHus.

Pe3onanc




9.4

Mexanndeckne BoaHB. (CBoiicTBa MEXaHHMYECKUX
BoJiH. [IpomonbHble W monepeuHsle BOJMHBL. JlMHA
BOJTHEBI " CKOpPOCTh e€  pacmpoCTpaHCHHUS.
MexaHnueckue BOJIHBI B TBEPJIOM TeJIE, CEHCMHYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB 1 BBICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wndpa3Byk u yapTpa3Byk

9.7

[IpakTuueckue padbOThI:

OmnpeneneHue 4YacToTbl M Tepuoja KojebaHuit
MaTeMaTHIECKOTO MasiTHAKA.

OmnpeneneHue 4YacToTbl M Tepuoja KojeOaHuit
NpPY>XKHHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TEpHOAa KOJIeOaHUH
MOJBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH TepHOAa KoJieOaHUH
NpYy>)KHHHOTO MasTHHKAa OT Macchl rpys3a. [IpoBepka
HE3aBUCUMOCTH  @epuoja  KojebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHel. M3MepeHue yCKOpeHUs CBOOOJHOrO

HaJcHUS

9.8

du3nueckue SIBICHUS B Iprupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, CcelCMHUYECKHE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHudeckne yCTpOMCTBA: 3XOJIOT, HMCIOJb30BaHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

SHCKTpOMaFHI/ITHOC IIOJIC. BHGKTpOMaFHI/ITHBIC BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [[kana 371eKTPOMAarHUTHBIX BOJIH
103 OneKkTpoMarHuTHas npuposa csera. CKOpoCTh CBETa.
' BonHoBBIE cBOlicTBa cBeTa
[TpakTrueckue paboThL:
10.4 W3ydyeHue CBOMCTB AJIEKTPOMAarHWTHBIX BOJH C

MTOMOIIIbI0 MOOMJIBHOTO TeedoHa




@dusuueckre SBICHUS B NPUPOJE: OHOIOrHYEcKOoe
10.5 JneiicTBUe  BUAMMOTO,  YJIbTPagHOIETOBOIO U
PEHTT€HOBCKOTO U3Ty4YEeHHH
10.6 TexHuueckne yCTpOWCTBA! HCIIOJIb30BAHUE
' AIIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBA3H
CBETOBBIE SABJIEHUA
11.1 JlyueBast monens cBera. IcTOUHMKH cBeTa
11.2 IIpssMOnMHENHOE paCIIPpOCTPAHEHUE CBETA
13 Otpaxenue cBera. Ilnockoe 3epkamo. 3akoH
' OTpakKeHUsI CBETa
114 [Ipenomiienne cBeta. 3aKoH NPEIOMIICHHUS CBETA.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xon tydyent B 1uH3e
116 Ontuyeckast cuctema Qoroarnmnapara, MUKpOCKona U
' TeJecKona
117 I'maz kak onTuueckas cuctema. biauzopykocts u
' JAIIbHO30PKOCTh
118 Paznoxenue 6enoro cBera B ciekTp. OnbITel HploTOHA.
1 ' CrnosxeHue crieKTpajibHbIX 1IBETOB. Jlucrepcus ceeta
[IpakTuueckue padbOTHI:
HccnenoBanue  3aBUCMMOCTM  yIVIa  OTpPa)KEHHUs
CBETOBOTO JIy4ya OT yIJjia MaJeHUsl.
N3yuenne xapakTEpUCTHK M300pa)keHUs NpeaMeTa B
IUIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCUMOCTH  yIia  HPEIOMIIECHUS
CBETOBOTO JIyya OT yIJla IaIeHNs Ha IPaHulle «BO3/1yX
11.9 — CTEKJIO».
[Tonyyenne n300pakeHU ¢ TIOMOIIBIO COOMparOIIEi
JIMH3BL.
Omnpenenenne (HOKYCHOTO PACCTOSHUSI U OMTHYECKOM
CHJIBI COOMPAIOLIEH JTHH3BI.
OnbIThI 110 Pa3IoKEHUIO OEJIO0ro CBETa B CIEKTP.
OnbITel O BOCHPUATHIO I[BETAa IMPEIMETOB IPU HX
HaOJIIOICHNH Yepe3 IBETOBbIE (PUIBTPHI




du3nueckue IBICHUS B npupoac: 3aTMCHUA COJ'IHHa n

11.10 JlyHbl, 1IBeTa TeM, ONTUYECKHUE SIBICHUS B aTMocgepe
(uBet Heba, pedpakiys, paayra, MUpax)
1111 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOIL,
' ¢doroanmapar, ONTHYECKHE CBETOBOIbBI
KBAHTOBBIE ABJIEHUA
11 Omnbitel Pesepdopna u mimaHeTapHas MOAETb aTOMa.
' Mopens aroma bopa
122 Hcnyckanue u moryiomnieHue cBeta aroMmoM. KBaHTHI.
' JInHeiyaTeie CEKTPbI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3nyyeHus
14 Crpoenune aromHoro szapa. HykionHas Moxens
' aTOMHOTO siapa. M3oTonsl
15 PannoaktuBHble npeBpaienus. [lepuon nomaypacnana
' aTOMHBIX SIAEP
126 SnepHple peakuuu. 3aKOHBI COXpPaHEHMsI 3apslOBOrO
' Y MacCcOBOT'O YHCET
OHeprusi CcBS3W aTOMHBIX saep. CBsA3pb Maccel U
12.7
SHEPruu
12
18 Peakuun cunTesa u neneHus sanep. McrouHukn
' sHeprun CoJiHIIA U 3BE3]T
120 SAnepnas osHepretuka. JleHcTBHE pPaguOAKTUBHBIX
' M3IIy4eHHUI Ha )KUBbIE OPTraHU3MBbI
[TpakTryeckue paboTHI:
HaOnroneHne CIUIOMIHBIX W JIMHEHYATHIX CHEKTPOB
U3IIy4EeHHUS.
12.10
HccnenoBanue TPEKOB: U3MEPEHUE YHEPTHUM YaCTHUIIbI
0 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
N3mepenue paauoakTUBHOTO (GoHa
@usnueckue SABJICHHUS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMHYECKHE Jy4H,
12.11 pPaaMOaKTUBHOE M3JIyYEHHUE NPUPOJHBIX MHUHEPAJIOB,

HeﬁCTBHe PaaruOaKTHBHBIX I/ISJ'Iy‘-ICHI/Iﬁ Ha OpraHu3smM

YCJIO0BCKa




12.12

Texnuueckune YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaHBHHﬁ AO03UMCETP, KaMCpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoOBaHMSI

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 yPOBHSI 0CBOEHMSI OCHOBHOI 00pa30BaTeILHOM
MPOrpaMMbl OCHOBHOI0 00111ero oopa3oBanusi Ha ocHoBe ®PI'OC

[Tonnmanne ponu (QU3MKK B  HAYYHOM KapTUHE  MUPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeid posd (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKM U TEXHOJOIHH, 00 3BOIIOLUHU
(bu3nUecKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYUHOM
KapTHHE MHpa, O BKJIAJC POCCHICKHX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBICHEHHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOT Ui

3HaHUs O BHUJAX MaTepuu (BEIIECTBO M TOJIE), O JABUKEHUU KakK
crocobe CyIIecTBOBaHHS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUHM CTPOSHUS BEIIECTBA, O (DU3MYECKOW CYITHOCTH SIBICHUI
OpUpoabl  (MEXaHUYECKHX, TEIUIOBBIX, JJICKTPOMArHUTHBIX U
KBaHTOBbIX); yMEHME pa3iuyaTh SBJICHUS IO OMNMCAHHUIO HX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (pU3MUECKOoe SBIIEHUE; YMEHHE pPacllO3HaBaTh IPOSBIICHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUHM B OKPY’KAIOIEM MHUPE, BbIIEISA

UX CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Branenne ocHoBaMM MOHATHMHOTO ammapara ¥ CHUMBOJIHMYECKOTO
s3bIKa (PU3UKU U HCTIONB30BAHKUE WX JUIS pelIeHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYCCKUE SIBICHUS U

mpouccCcChbl, HCIIOJIb3YyA Q)YH,I[aMCHTaJ'IBHLIC H SOMITUPHYCCKUC 3aKOHBI

VMenne OIHMCEIBAaTh H3Y4YCHHBIC CBOMCTBA TE€N U (bPIBI/I‘IeCKI/Ie

SIBJICHUS, UCIIOJIb3Y S (1)I/I3I/I‘~IGCKI/IC BCJINYHHBI

Brnagenne oOcCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOJTI0IeHUs PaBHJT OE30MaCHOTO TPY/a: HAOMIOACHUE HU3UIECKUX
SIBJICHUM

YMEHUEC CaMOCTOATCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTaHOBKY




13 JaHHOTO Habopa 000pyI0BaHUS IO HHCTPYKIIMH, ONUCHIBATH XOJ
OTIBITA M 3alKCHIBATH €0 Pe3yJIbTaThl, (POPMYIHPOBATH BBIBOIDI;
MPOBEJIEHUE TNPSIMBIX M KOCBEHHBIX H3MepeHuN (U3nuecKux
BEJIMYMH: YMEHHME IUIAHUPOBATh W3MEPEHMS, CaMOCTOSTEIBHO
coOupaTh HSKCHEPUMEHTAJbHYIO YCTAaHOBKY [0 HHCTPYKLHUH,
BBIUHCIIATh 3HAYEHHME BEJIWYMHBI U aHAJINU3UPOBATh IOTYYEHHbIE
pe3yapTaThl € Y4YETOM 33JaHHOM IOTPEIIHOCTH pEe3yJbTaTOB
U3MEPEHU;

MIPOBEJICHUE HECIOXKHBIX OSKCIIEPUMEHTAIBHBIX MCCIIEI0BaHUM;
CaMOCTOSITENIFHO COOMpaTh SKCIEPUMEHTAJIBHYIO YCTaHOBKY H
MPOBOAUTH  HCCJENOBAaHUE 1O  HMHCTPYKIUH, IPEACTABIAThH
MOJIyYCHHbIE 3aBUCUMOCTU (DPM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadUKoOB, YYMUTHIBATh TMOrPELIHOCTH, JENaTh BBIBOJABI IO

pe3yibTaTaM UCCICAOBaHUA

[loHnmaHue  XapakTepHBIX CBOWCTB  (U3MYECKMX  Mojesei
(MaTepuasibHas TOUKa, aOCOIIOTHO TBEPAOE TEJI0, MOJAEIU CTPOCHUS
ra3oB, JKUJKOCTEM M TBEpABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOIO $iipa) U YMEHUE NPUMEHSATb UX IS

00BbsICHEHUS (PU3MUECKUX MPOLIECCOB

YMmeHue oOBICHATh (PU3HYECKHE MPOLECCHl M CBOMCTBA T€J, B TOM
YUCJI€ W B KOHTEKCTE CHUTyalludl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUUHHO-CIICICTBEHHBIE CBA3U
U CTpOUTh OOBSICHEHHE C ONOpOM Ha W3y4YEHHbIE CBOWCTBA
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIIA

YMeHue pemiath pacuéTHbele 3amaun (Ha 6aze 2 — 3 ypaBHEHHUN),
UCTIONB3Ysl 3aKOHBI U (OPMYIBI, CBS3bIBalONINEe (UINUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHC 3adayiu,
BBISIBJISITh HEJIOCTAIOIINE JaHHbBIE, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEO0OXOUMBIC IS €€ PEIICHUSs, UCIIOJIb30BaTh CIIPABOYHBIC TAHHBIC,
MPOBOANUTH PAcu&Thl U OLIEHWBATh PEATUCTHYHOCTH IOJIYYEHHOTO
3HAa4YeHUs (PU3MUECKON BETMUMHBI; YMEHHE ONPEACIISTh PA3MEPHOCTD

(bHSH‘ICCKOﬁ BCINYHNHBI, HOJ'Iy‘I@HHOfI IIpyu pCHICHUH 3a1a41

YMeHue XapaKTCPHU30BaTh IIPHUHIUIIBLI HeﬁCTBHH TCXHHUYCCKHUX

YCTPOICTB, B TOM 4HCJI€ OBITOBBIX IMPHOOPOB, U IPOMBIIIIEHHbBIX




TEXHOJIOTHYCCKUX MPOLECCOB IO MX OIMMUCAHUIO, UCIIOJb3Yyd 3HAHUA
0 CBOMCTBax (I)I/ISI/IquKI/IX SIBIICHUN U HeO6XOI[I/IMBIe (1)1/131/II-ICCKI/IG

3aKOHOMEPHOCTH

10

YMeHue HCoib30BaTh 3HAHUA O (U3MUECKUX SBJICHUAX B
MOBCETHEBHON KM3HM Uil obOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHud ¢ OBITOBBIMM ~ NPUOOpPaMM U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3J0pOBbS U COOJIIOJCHHUS HOPM
HKOJIOTMYECKOTO TOBEJIEHUS B OKpY)KaloIleld cpene; MOHWMaHue
HEOO0XOIMMOCTU TPUMEHEHUs JOCTHKEHUM (DU3MKU M TEXHOJOTHIi

AJIg palfMOHaJIbHOI'O NPHUPOAO0IIOJIb30BaAHUSA

11

OneIT moucka, MpeoOpa3oBaHUsA W MPEACTABICHUS HHGPOpMaLUU
(bU3MYEeCKOro Colep)KaHUsl € MCIOJIb30BaHHMEM HH(POPMALUOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTH; yMEHHE OLIEHUBAThH JOCTOBEPHOCTh
MOJYyYEHHOM MH(QOpPMAaLMd Ha OCHOBE HUMEIOIIUXCA 3HAHUA H
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpHU
BBINOJIHEHUH YYEOHBIX 3aJ]aHUi HAy4YHO-TIOMYJIAPHYIO JUTEPATypy
(bu3NYECKOTO CoepKaHUs, CIIPABOYHBIE MAaTEPHUAIIbl, PECYPChI CETH
WutepHer; BnajgeHue 0a30BBIMHM HaBBIKAMHU  NPEOOpa3OBaHMS
nH(pOpMallMl U3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYTyl0; YMEHHUE
co3/laBaThb COOCTBEHHbIE NMHMCBbMEHHBIE W YCTHbIE COOOLICHHS Ha

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




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COePKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
11 Mexanuyeckoe JBWKeHue. MarepuanbHas Touka. Cucrema orcuéra.
. OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOE 1 HEepaBHOMEpPHOE ABHKEeHHE. CpeHsas ckopocTs. Dopmyita uis
1.2 BBIUMCIIEHUS cpesiHell ckopocTh: v = S/t
PaBHOMEpHOE npAMOIUMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPIUHATHI T€JIa OT
BPEMEHH B CIIy4ae PaBHOMEPHOI'O MPSIMOJUHEUHOIO JBUKEHUSA:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTU, MPOEKIUU
IepeMElIeHUs, IYTH, KOOPAUHATHI IIPU PABHOMEPHOM IPSMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJMHATHI T€lda OT BPEMEHHM B CIydae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO JIBUIKEHMUSL:
2
Sc(f) =V, *1+ay* ;
2
@opMynbl Uil IPOEKIHUU TEPEMENICHUs, NPOEKIMU CKOPOCTU U MPOEKIIMHU
YCKOPEHHUS IIPY PABHOYCKOPEHHOM NPAMOJIUHENHOM JABUKCHUU!
1.4 5.(D=0, -I+a_r-r,—;.
2
Q\.(T) =Upy T4, -1,
a,(f)=canst,
u:x: = Uh.: =2a.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIS MPOEKLUUH YCKOPEHUS, MPOEKIUU
CKOPOCTH, NPOEKIUHU IEepEMEIIEHUsI, KOOPJAUHATHI IMPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JBUKEHUU
CBoboanoe nanenue. opMyiibl, ONUCHIBAIOIINE CBOOOIHOE NaieHUE Tela 110
1.5 BEpPTUKAIN (IBUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIIBHO IOBEPXHOCTHU
3emnn). ['paduku 3aBHCHMOCTHM OT BPEMEHH MJIsi MPOEKUUH YCKOPEHUs,




MPOEKIIMU CKOPOCTH M KOOpJAUHATBHI NpU CBOOOAHOM TaJ€HUU Tejla IO

BCpPTUKAIIN

CkopocTh pPaBHOMEPHOTO JABIDKCHHUS Tela 10 OKpYXHOCTH. HampasieHue
CKOPOCTH.

CDopMyna AJId BBIYUCIICHHUA CKOPOCTHU YEpPC3 PaaAnyC OKPYKHOCTHU WU NECPUON

oOpareHus:
_— 2R
T

HeHTpOCTpeMI/ITeJIBHOG YCKOpCHHC. HaHpaBJIeHI/Ie HCHTPOCTPEMUTCIIBHOT'O

1.6 yckopenus. Dopmyia u1st BBIYMCIEHUST YCKOPEHUS:
2
G v
N
dopmya, CBSI3bIBAIONIAs IEPHOJ] U YACTOTY OOpalieHHUs:
V= .
Y
Macca. [InotHOCTH BemecTBa. dopmyrna 11t BBIYMCIEHUS TUIOTHOCTH:
_m
1.7 TV
1.8 Cuna — BektopHas gusnueckas BenuunHa. CloskeHHe CUIT
1.9 SIBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
ConarpaBiIeHHOCTb BEKTOpA YCKOPEHUS Tejla U BEKTOpa CUJIbL, JeHCTBYOIEH
Ha TeNo
B3anmopericteue ten. Tperuit 3akoH HeroroHa:
1.11 Fyyi==Fiyn

1.12

TpeHI/Ie IMOKOSA W TPCHUEC CKOJIbKCHUA. d)opMyna IJIs1 BBIYUCIICHUSA MOAYJIA

CHJIbI TPCHUSA CKOJIBKCHUS !




Fszu-N

Hedbopmarus Tema. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH YIpyroi

nedopmaruu (3axoH ['yka):

LB F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TATOTEHUS:
My - M4
F=-Gg.1_2
R i
Cuna 1spKecTu. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
1.14
dopMyna A BEIYUCIEHUS CHIIBI TSHKECTH BOJTW3HM MOBEpXHOCTH 3emun: F =
mg.
JBwxenne nmnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku
Nwmmynbe Tena — BekTopHas pu3ndecKas BeTHIHHA.
1.15 p=mo
Nmnynse cucremsl Ten. U3MeHenne ummyJibea. MMiynbe cusibl
3aKOH COXpaHEHHUs UMITYJIbCa JJI 3AMKHYTON CUCTEMBI TEJI:
1.16 D=nyU +1m, Uy =const
PeaktuBHOE NBHXKEHUE
Mexannueckast pabota. @opmyiia ajisi BEIYUCICHUS PaOOThI CHIIBL:
A=Fscosa
MexaHnyeckast MOLTHOCTb:
1.17
N
I
Kunernueckas n noteHumanbHas sHeprusa. @opmysa 1 BBIYUCICHUS
KUHETHUYECKON DHEPIUU:
1.18

o,
mu”
E. =
£h=




Teopema o knHeTHUECKOW SHEeprun. Popmya i BBIYUCICHUS
MIOTEHIMAJIbHOW YHEPIUH TEJIA, IOJAHATOrO

Haa 3eMaéi:

E,= mgh

Mexanuyeckas DQHEpIusi:

E=E;+E »

119 3aKOH COXpaHEHMsI MEXaHN4eCKol sHeprun. Popmyia A 3aKOHa
COXpaHEHUsI MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUII TpeHUs: £ = const.
[IpeBparieHue MEXaHMYECKON SHEPTUU NIPU HATTMYUU CUIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Poruar. Mowmenrt cumbi: M - FL
VYcioBre paBHOBECHS pbluara:
M +M, +..=0
1.20 <
[MoxBwxHBIN 1 HenoABHXKHBINA 0s10kU. KIT/I mpocThIX MEXaHU3MOB,
n= Anunesm
Asarpaqeﬁﬁaz
JlaBnenue TBEPAOTO TeEA.
@opMyia 1 BBIYMCIICHHS] 1aBJICHHs TBEPIOTO Tea:
F
P= 5

191 JaBnenue raza. ATmochepHoe AaBleHHUE.

. ['mapocTaTudeckoe naBieHUE BHYTPH KUIKOCTH.
dopMmyna 17151 BBIYUCICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+ D,

1.22 3akoH [lackans. ['uppaBnudeckuii mpecc
3akoH Apxumena. dopmyna sl onpeneNeHUs BbITAJIKUBAIOUIEH CHIIBI,
JEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WIH ras:

1.23

VcaoBue nnaBanug teia. [1naBanue CYIOB H BO3YyXOIIJIaBAHUEC




1.24

Mexanndeckue KkosieOaHUsA. AMIUIMTYAa, TEPUOJ W dYacToTa KoJieOaHUH.

dopmyiia, CBSI3bIBAIOIIAs YACTOTY M MEPUO/1 KOJIeOaHUI:

1.25

MaremMatnueckuil M IpyKMHHBIA MasTHUKH. l[IpeBpamieHune sHeprum Ipu

Kosie0aTeIbHOM JABU>KCHUN

1.26

3aTyxaI0mHe KoJieOaHusI. BBIHY)KI[CHHBIG Konebanus. Pe3onanc

1.27

MexaHuuecKue BOJIHEI. HpOI[OJ'IBHLIC U MOIICPCUYHBLIC BOJIHEI. ZL]'II/IHa BOJIHBI U

CKOPOCTb PacHpOCTPAHCHUS BOJIHBI:

=g

1.28

3Byk. I'poMKOCTB M BbIcOTa 3ByKa. OTpak€eHUE 3ByKOBOI BOJIHBI HA I'PaHULIE

IByX cpell. IH(ppa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenne cpeaHed IIIOTHOCTH BEIIECTBA; ApXHUMENOBOM CHUIIBI; KECTKOCTH
MPYXUHBL, KO3 (ULIMeHTa TPEHUS CKOJIBXEHUS; paOOThl CUJIbI TPEHHUSI, CUJIIBI
YIPYTOCTH; CPEIHEH CKOPOCTH JIBMIKEHHUSI OpYCKa MO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHHusi Opycka MpH JABMKEHUU MO HAKIOHHOW IJIOCKOCTH; YacTOThl U
neproja KoJleOaHWii MaTeMaTHYeCKOro MAasTHUKA; YacTOThl W Tepuoja
KoJe0aHui Npy>KMHHOTO MasiTHUKAa; MOMEHTA CUJIbL, IEMCTBYIOILIETO HA phIYar;
paboThl CHIIBI YNPYTOCTH HPU MOABEME Tpy3a C MOMOILBIO HEMOJIBUKHOIO
6J10Ka; pabOThI CUJIBI YIPYTOCTH MPHU MOAbEME I'py3a C OMOILBIO MTOABHKHOTO
6J0Ka.

HccnenoBanue 3aBUCHUMOCTH apXHMEIOBOM CHJIBI OT 00BbEMa MOTpYyKEHHOU
YacTH TeJa U OT IJIOTHOCTH 5KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILEH CHUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHHUS OT CUJIBI HOPMaJbHOTO JIaBJICHUS U
OT pOoJia IOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOILEH B IPYKUHE, OT CTENIEHU
nedopmaruu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yTiia HaKJIOHA HAMPaBIISIONICH;
neproja (4acToThl) KOJeOaHH HUTSHOTO MasgsTHUKA OT JUIMHBI HUTH; TIEpHUOIa
KoJe0aHui MPYXUHHOTO MAasTHHKAa OT MAacchl rpy3a M >KECTKOCTH MPYKHUHBI;
UCCIIeZIOBAaHNE HE3aBUCUMOCTH MepHoja KojJeOaHUH HUTSHOIO MasTHUKA OT

Macchl Tpy3a. [IpoBepka yciioBust paBHOBECHSI pbIdyara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TPUMEPHl JBUKEHHUS C Pa3IUYHBIMHU
CKOPOCTSIMH B KMBOM U HEKUBOU MPUPOJE, ACHUCTBUE CUJIbI TPEHUS B IPUPOJIE

U TCXHUKC, IMPUIMBBI U OTJIUBBI, ABUKCHHC IUIAHCT ConHe4yHon CHCTCMBI,




PEAKTUBHOC ABMXCHUC KUBBIX OPIraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BIUAHNC
aTMOC(pepHOI‘O JaBJICHHUA Ha JKHUBOM OpraHu3M, IIJIaBAHUC pLI6, BOCIIpHUATUC

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, HyHaMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKHU ITOJIOKCHHSA, PACCTOAHUA U
YCKOpPCHUA, AWUHAMOMCTpP, I[MOAUIMIIHUKH, PaKEThI, pbiyar, MOJBIKHBIA M

HGHOHBH)KHI)II;'I 6J'IOKI/I, HAKJIOHHAsA IJIOCKOCTB, MPOCTBIC MCXAHU3MBI B 6LITy,

11 cooOmiaronuecst Cocy/ibl, yCTpOHCTBO BOJONPOBOAA, THIPABINUECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIbTPa3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUUECKON TEOpUU  CTPOEHUS

2.1 BemecTBa. Mojienu TBEPIOTo, )KUAKOTO U ra3000pa3HOr0 COCTOSIHU BEIIECTRA.
Kpucrannuueckue 1 amopgHbie Tena

25 JlBmxenne uyactuy BeniecTBa. CBA3b CKOPOCTM JBMXKEHMSI YacTULl C

' Temneparypoil. bpoyHoBckoe aBumxenue, 1uddysus

23 CmauyuBaHue ¥ KalWUISIPHbIE SIBICHUS

24 TenioBoe pacuiupeHue u cxarue

2.5 TemoBoe paBHOBecHE

26 Buytpennss sHeprus. PaGora u Temonepenaya Kak cHocoObl M3MEHEHUs

' BHYTPEHHEH SHEPIUH

2.7 Bunel Temonepenayn: TeNIONPOBOJHOCTD, KOHBEKLINS, U3TYyUEHHUE
Harpesanne wu oxnaxaeHue T1ena. KonuuecTBo TEIUIOTHL. Y elbHas
TEILUIOEMKOCTb:

2.8

O=cm(t,—t,)
3aKOH COXpaHEHMsI PHEPTUU B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne u konaeHcauus. M3mMeHeHHe BHYTpPEHHEW SHEPrUU B MPOLIECCE
510 ucnapeHuss M KoHaeHcauuu. KumeHue xuakocTtu. VYienbHas Temsora

napooOpazoBanus: L = Q/m




2.11

BrnaxHnocTs Bo3ayxa

2.12

[InaBnenne u kpucraumsanusd. l3MeHeHWe BHYTpEHHEH OSHEpPruu IpHU

TUTAaBJICHHUU U KpUCTAJIJIN3allUN. VY aenpHas TemioTa MIaBICHUS:

2.13

BHy'TpeHHHH OHCPrusa CropaHusi TOIIJIMBA. VaenbHas TeIioTa CropaHus

ToruBa: ¢ = O/m

2.14

[puniuns! padoTs! TemnoBbix apurateneit. KI1/1 reruioBoro apuratens

2.15

IIpakmuueckue pabomol

W3mepenne yaenbHON TEIIOEMKOCTH METAITIMYECKOTO HWIMHPA; KOJIUYECTBA
TEIJIOThI, MOJYYEHHOTO BOJOH KOMHATHOM TeMIlepaTypbl (UKCUPOBAHHOM
Maccpl, B KOTOPYHO OIIyIIlEH HarpeTblii LWIMHIP; KOJUYECTBA TEIUIOTHI,
OTIaHHOI'0 HATrpeThIM LWIMHAPOM, II0CIIE OIyCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO31yXa; YACIBHOM TEIUIOTHI
mnaBiaeHus Jpja. lMcciaenoBaHwe M3MEHEHMs TEMIEpaTypbl BOABL  IIPU
pa3IUYHbIX YCIOBMAX; SIBJIEHUS TENJI00OMEHa MPH CMEIIMBAHUU XOJIOJHOW U

ropsiuei BoAbl; IpoLecca UCIIapeHust

2.16

Qusuueckue a6neHus 8 npupooe: MOBEPXHOCTHOE HATSHKEHHE M KaIUJUIIPHBIE
SBJIEHUSI B IPUPOJIE, KPUCTAIUIBI B MpUpoae, uznyuyenue CoiHIa, 3aMep3aHue

BO/1I0EMOB, MOPCKHE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoﬁcm@a: KalmnJIsIphI, IPpUMCEPBI HUCIIOJIB30BaHUA
KpucCTaljioB, )KI/IJIKOCTHBIﬁ TEPMOMCETP, JATUUK TEMIICPATYPBI, TCPMOC, CUCTEMA
OTOINICHHUA AOMOB, TUT'POMCTPLI, IICUXPOMCTpP, IMapoBasi Typ6I/IHa, JABUTAaTCIIb

BHYTPEHHETO CrOpaHUs

OJIEKTPOMATHUTHBLIE ABJIEHUA

3.1

DnexTpuszaius Tein. J[Ba BUuaa 3JMeKTpUUECKHX 3apsiioB

3.2

B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

Onextpuueckoe noje. HanpsxéHHocTh anexkTpuyeckoro mnois. Ilpunuun

Cyneprno3nruu 3JICKTPUICCKUX moJiei (Ha Kau4C€CTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apAaIa0B. Z[eﬁCTBHC QJICKTPUYCCKOIO0 IIOJI Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOI[HI/IKI/I " JUDJICKTPUKHU




[ToctosHHBIN 35eKTpUYECKUi TOK. JleHCTBHS 3yekTpuyeckoro Toka. Cua

TOKa. HaHpH)KeHI/Ie .

3.6 I=q/t, U=A4/
DNEKTPUUECKOE COIIPOTUBIIEHUE. Y AETBHOE AIEKTPUUECKOE COIPOTUBIICHUE:
3.7 R =pl/S
1.8 3akon Oma i ydacTka annekTpudeckont nenu: [ = U/R
[locnenoBarenpHOE COEIMHEHUE IPOBOIHUKOB:
- T T T W
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE cOeAMHEHNE IPOBOAHUKOB PABHOIO CONIPOTHBIICHHUS:
U=U;I=1+I;R=23.
2
CMmeliaHHbIE COEIMHEHUS IPOBOIHUKOB
3.10 Pa6ora u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 :
: QO=1"-R-t
310 OneiT Dpcrena. MarHutHoe Mojie MpsSMOTO NPOBOJHMKA C TOKOM. JInHuuM
MarHMTHON MHIyKIUU
313 MarautHoe 1oJIe TOCTOSIHHOIO MarHurta. B3auMoneicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsSI HA IPOBOJHUK C TOKOM
3.15 OneiTel @apanes. SABneHue snekTpoMarHuTHON MHAYKUKU. [IpaBusno Jlenmna
Ipakmuueckue pabomwl
W3mepeHue  2IEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOPA;  MOLIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IIPOBOJHUKE
(pe3ucTophl, JIaMIOYKa), OT HAMIPSKEHUS Ha KOHIIaX IPOBOHUKA; 3aBUCUMOCTH

COIIPOTUBJICHHA OT UIMHBI IIPOBOJHUKA, INIOIIAAMX €0 IIOIICPCUYHOI0 CCUCHHA




" YACJIBHOI'O COMMPOTHUBJICHUA.
HpOBepKa mpaBujia IJIsd QJICKTPUYCCKOT'0 HAIIPSKCHUS TIPU ITOCIICAOBATCIIBHOM
COCIMHCHNHN IMPOBOAHHUKOB, IMPaBUJIa JIA CHJIbBI JJICKTPUYCCKOTO TOKa IIpH

napaijiIieJIbHOM COCANHCHUH TPOBOAHHUKOB (peBI/ICTOpBI )51 J'IaMHO‘-IKa)

Qusuueckue A6NeHUs 6 npupooe: SNEKTpUUYECKHE SBICHHS B armocdepe,

3.17 AEKTPUYECTBO )KUBBIX OPTaHU3MOB, MAarHUTHOE 110J1€ 3eMJI, Ipeid MorocoB,
POJIb MAarHUTHOTO TIOJIS IS KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoucmea.: 3IEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJEKTPUUYECKOM OSHEPruu, BJIEKTPOOCBETUTEIbHBbIE MPUOOPHL,
3.18 HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), INEKTPUIECKUE
MpEeIOXPAaHUTENH, AJIEKTPOMAarHuT, AJIEKTPOJBHUraTeNlb IOCTOSHHOIO TOKa,
TeHEepaTop MOCTOSIHHOIO TOKa
3.19 DnekTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyuyeBas mojnienb cBeta. [IpsMonuHeiHOe pacipoOCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomiienne cBeTta. 3aKOH NPENOMIIEHHS CBETA
3.23 Hucnepcus ceera
324 JIunza. Xon nydeii B nuH3e. PoKycHOE paccTosiHue TUH3bl. ONTHYECKas cuiia
' muH3bl: D = 1/F
3.25 I'na3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
Ipakmuueckue pabomul
W3mepeHne onTu4eckoi cuiibl coOuparomell JTUH3bI; (POKYCHOTO PAacCTOSHUS
coOuparomeid JMH3bI (IO CBOMCTBY paBEHCTBA pa3MEpoB INpeaMeTa U
n300pakeHus], Korja npeaMeT pacioyio’keH B JABOHHOM (oKyce), moka3aTesns
3.26 MIPEIOMJIEHUS CTEKIIA.
UccnenoBanme CcBOHCTBA M300paKEHHUsS, TMOITYYEHHOTO C  I[OMOIIBIO
coOuparomierd JHH3bI; U3MEHEHUsT (DOKYCHOTO PACCTOSHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJia MPEIOMJICHHsI CBETOBOTO Jy4a OT yriia maJeHus Ha
IPaHULE «BO3LyX — CTEKIIO»
307 Qusuueckue senenuss 6 npupoode: 3atmenuss ConHua u JlyHbl, LBera Ted,
' ONTHUYECKHUE SBJICHUS B aTMOcdepe (11BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: O4YKH, TepHUCKoM, ¢doToanmapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA




PannoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3iayudenus. Peakuun anbga-u 6era-

4.1
pacrnana

4o Omnwitel Pesepdopna mo paccesnuro anbda-gactuil. [lnanerapnas Momaenb

. aToma

4.3 CoctaB atroMHoOro0 siipa. M3otomnsl

4.4 [Tepuon nmonypacnaga aTOMHBIX SIAEP

4.5 SnepHbie peakiuu. 3aKOHBI COXPAHESHHSI 3aPSA0BOTO0 K MAaCCOBOTO YHCET
Qusuueckue sA6NeHUs 8 Npupode. €CTECTBEHHBIM paguoaKTUBHBIN (OH,

4.6 KOCMUYECKHE JIyYd, PAJUOAKTUBHOE M3JIyYEHUE NPUPOIHBIX MHUHEPAJIOB,
JEHUCTBHE PAAMOAKTUBHBIX U3JIyYEHUN HA OpPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUAY AJIbHBIN JJO3UMETP, KaMepa

BI/IHLCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3JaHNE,
nepepadotanHoe [leppiikun .M., UBanos A.M. AkuuoHepHoe 00OLIECTBO
«M3narensctBo «lIpocsemenue»

» dusuka: 9-i knacc: 0a30BBIN YPOBEHb: YUEOHUK; 3-€ U3/IaHUE,
nepepaborannoe [leppimkun .M., I'yrauk E.M., iBanoB A.W. u np.
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBemenue

» dusuka: 8-i kaacc: 0a30BBIM YPOBEHB: YUCOHHK; 3-¢ U3/IaHHE,
nepepaboranHoe [epoimkun .M., IBanoB A.W. AkuimonepHoe 00111eCTBO

«3parensctBO «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

[TocoOue st yuuteneid, padoTarmux no yueOHuky «Pusnka, 7 Kiiace»
aBTopoB llepeiikun .M., IBanos A.I.

[TocoOue st yuuteneit, padoraromux no yueoHuky «dusnka, 8 Kiace»
aBTopoB [leprimkun .M., IBanos A.1.

[TocoOue mst yuuteneit, paboraromux no yueOHnky «Pusnka, 7 Kiace»

aBTopoB Ileppiikun .M., UBanoB A.U.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OO6pazoBaTenbHble MIATHOPMBI:

Poccuiickas sanexkrponHas mkoina http://resh.edu.ru



Omnnaiin mkona dokcdopn https://foxford.ru

VYuu.py https://uchi.ru/



