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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke HaA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHOl paboueid mporpaMMbl BOCHUTAHUS U
Konnenmun npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS U OpraHMu3alfio HU3y4YeHUs
Gbu3MKM Ha NEATebHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa3oBaHusl.

[Iporpamma no gu3rke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojgaM o0ydeHus (Io Kjaccam), mpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarONTuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IENbI0 OKa3aHHs METOJUYECKOU
MOMOIILHY YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®du3zurka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HU3NUSCKOU
reorpagueii, BHOCUT BKJIaJ B  €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
IpeloCcTaBiIsieT Haubojee SCHble O00pa3lbl MNPUMEHEHHUS HAyYHOrO METoja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
oOpa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHOM I'PaMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

* HAYYHO OOBSCHATDH SIBJICHHUS;

* OILICHUBATh U TOHUMATh OCOOEHHOCTH HayYHOT'O MCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JaHHbIE W  HUCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA IS MOJIy4YEeHUS BHIBOJIOB.

Henmn wu3yueHuss (PU3MKH HAa YypPOBHE OCHOBHOrO OOIIEro o0O0Opa3oBaHHS
onpenenensl B Konneniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @epepanuu, pean3yrOMIMX
OCHOBHBIE  001I€00pa3oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MunucrepcrBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1IK4BH).
Heau uzyyenus pusnku:

npUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAaHMS U (POPMHPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWEe HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH B (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O POJIW (PU3MKK Il Pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHMA O  BO3MOXHBIX  cdepax  Oyayumien
po¢eCCHOHAIILHON JICSITCIFHOCTH, CBSI3aHHOMW C (DM3UKOM, TIOJrOTOBKA K
JTajdbHEeHIIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IIeNield MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIIUX 3a1a4:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYCCKHX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NPUOOPETEHUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAHUEM TOJIYUYCHHBIX 3HAHUH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUIINX pacdETHBIX 3adad  C
UCTIOJIb30BaHUEM buznIecKux MOJICTICH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOJII0AaTh MPUPOIHBIC SIBJICHUS M BBIIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M JIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE NMPUEMOB PaboOThl ¢ MH(pOpMaIend (HU3UIECKOTO COJEpIKAHMS,
BKJTtOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHUECKOE OLICHUBAaHNE HH(POPMAITUH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOMN NEeATeTLHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKCHHSIX (PU3HUECKON HAYKH.

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

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/ieN0), B 8
Kj1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeJel0).

[Ipennaraemslii B mporpaMMe no (pu3MKe MnepedyeHb JadopaTOpHbIX padoT U
ONBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JI€JaeT BIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOILEr0 MUPA.

®dusnka — Hayka o mnpupone. SABneHus npupoipl. PU3HYECKHUE SBICHUA:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMWUUHBL. M3MmepeHue Quanueckux BenuuuH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi CUCTeMa €MHHUII.

Kak ¢wusuka u JApyrve ecTecTBEHHble HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEHHOHAY4YHbIII METOJl NMO3HAaHWA: HAOJIIOJEHUE, IOCTAHOBKA HAYYHOTO
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmoaaemoro siBieHus. Onucanue GU3NUeCcKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHe, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE
SIBJICHHSL.

2. dusuveckue NMpuOOPHI U MPoIeaypa MPSIMBIX U3MEPEHU aHATIOTOBBIM U
1M (ppOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI IE€IEHUS MIKaIbl U3MEPUTEIBLHOTO TpUbdOpa.

2. M3MepeHue pacCTOSIHUM.

3. Usmepenune o0bEMa )XUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temrieparypsl HpH HOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JaTYAKaA TEMIIEPATyPHI.

6. lIpoBenenue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
yCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BeliecTBa: aTrOMbl W MOJIEKYJbl, HX pa3Mepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne dactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUSI YACTHI[ C
Temreparypoil. bpoyHoBckoe nBwkeHue, auddysus. BzaumoneicTBrue yactuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnueckux) Teia. B3anMocCBsI3p MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHKCHHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue  siBjIeHUN,  OOBSCHSIONIUXCA  MPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadmii).
2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBWKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuMM. 3aKOH HMHEPUMH. B3amMoAencTBHE TeNl KAaK IPUYMHA
W3MEHEHHUS CKOpPOCTH JBMIKEHHMsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHS U CHUJIa
TskecTd. Chiia TSKeCTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CHWJI, HaIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoneWcTByomas cui. Cuia TpeHus.
TpeHue CKOJIbXKEHHS U TPeHHUE MOKosA. TpeHre B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHUYECKOrO ABMKEHHUS Tea.
2. HM3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUIKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOmoneHne n3MeHeHUs: CKOPOCTHU MPY B3aUMOJICHCTBUU TeJ.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CioxxeHue CUJI, HalpaBJICHHBIX 1O OJTHOU MPSIMOM.
Jlabopamopnuie pabomusl u onvimol.
1. OmnpeneneHrue CKOPOCTU PAaBHOMEPHOTO JBMKEHU (IIapuKa B JKHIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3o0B.



Hanenue. CriocoObl yMEHBIIICHUS! ¥ YBETTUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJKOCTH OT TiayOuHbl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emuu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0o JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.

oA Db e

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckui npecc.

[TposiBnenue nelcTBHs aTMOC(EPHOTo JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00BEMA NOTpYKEHHOW YacTu
T€Ja ¥ IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOU JKUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

UccnenoBanue 3aBHCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
KUJKOCTh YaCTH TEJA.

Onpenenenue  BBITAJKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAJKUBAIOIIEH CUIIbI, IEMCTBYIOLIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
onpeesieHne €€ rpy30M0AbEMHOCTH.

Pa3znes S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanuueckas padora. MOIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbiuara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHernueckas W NOTEHUHAIBHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM SHEPTUH B APYrO. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumMepbl IpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeEIa

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yca0oBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HaKTOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPXKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogaenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUU MOJEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHNe U KalmWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHne U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoNEPENAYU:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMochepHOTo
JABJICHMUSI.

Brnaxnocts Bo3ayXxa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Mpunnuner pabotel TemmoBeix aurareneid KIIJ[ TermioBoro pBurarerns.
TeruoBble IBUTaTENIN U 3aIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmoneHne OpOyHOBCKOTO JIBHIKEHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBeHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TenaioBoro pacuimpeHus Ted.

N3MeHenune naBneHus ra3za npu U3MEHEHUU 00bEMA U HArpeBaHUU WIU
OXJIAXKICHUH.

[IpaBuna u3aMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOThl.

Harpepanue npu coBepiieHur padOThl BHEIIIHUMU CUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habmnronenue nocTostHCTBa TeMIIepaTyphl MIPH TIJIaBIECHUH.
Moienu TeIJI0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel MO0 HAOMIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue qaBICHHS BO3IyXa B Oa/IOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh [IaBJIEHUSI BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKJICHHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJI0OMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
Tertonepeaayy U paboThl BHEITHUX CHJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA IMPU CMEIIUBAaHUU XOJIOJHOM U
ropsi4eu BOJBI.

Onpenenenve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TeII000MEHE C HAarPEeThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIIOTHI IIaBICHUS JbA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

Dnektpuzaums Ten. [Ba poja anekTpuuecKux 3apsaaoB. BzaumopaerncTtBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3apsAJIOB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsk€HHOCTh aiekTpudeckoro mnosist. IlpuHuum
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJICKTPUKUA. 3aKOH  COXPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKHM TOK. YCJIOBHA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSSHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUN TOK B )KUJIKOCTSIX M Ta3ax.

Onektpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapayuiebHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MoOIIHOCTH JJEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

Iloctossnable  MarauTel.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHHUE IS JKM3HU Ha 3emiie.
OnbiT  Opcrena. Mar"HuTHoe ToJ€  AJIEKTpUYECKOoro Toka. I[IpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M Cmoyib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUIYECKOU SHEPTUH.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMS Tell.
JIBa pojia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE HIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpOoBOHUKY M TUSIICKTPUKHU.
MoenupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHHMKH TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIM paszps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSXKEHUST BOJIBTMETPOM.
. Peoctar u marasuH COIpPOTUBIICHUN.
. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje TokKa. DJIEKTPOMArHHuT.

JlelicTBHE€ MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb MTOCTOSTHHOIO TOKA.

HccnenoBanue sBiEHUS JIEKTPOMArHUTHOW UHAYKIIMH.

Omnbitel Dapanes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEeH W TpHu
COIPUKOCHOBEHUM.

HUccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYIIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSLKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKCHUHA TMPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWIbl TOKAa MPU TAPAJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHne MOUIHOCTU 3JIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KAaTyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJEHUsS TOKa B
KaTyIIIKe.

18. I3yueHue AeCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue u u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTeibHOM YCTaHOBKH.

21. OnBITBl IO  MCCJEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIMU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3znes 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe JBWKeHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBxkeHue. HepaBHoMepHOE npsiMONMHENHOE JIBHKEHUE. CpelHssi 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOiIMHEHHOe BHkeHHe. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JIuneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3ax0oH Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IprHIMI Cynepno3uLIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CHUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwxenne mianer Bokpyr Comnnuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. IMnynbc cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U pabothl. [loTeHIIManpHasE SHEPTUsl Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKATOM NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DYHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JABUKEHUS TeJla OTHOCUTENLHO Pa3HBIX Tell

OTCYETA.



AN

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKEHUSL.
Hccnenoanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABM>KEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKkux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHHUS Tela OT MAacChl Te€la W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HaGutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHUH.

[Iepemaua uMIynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanms SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIAPUKA WA TETIEKKU.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WM JIBMKCHHS
IIapyKa 1Mo HaKJIOHHOH TIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda NPH PAaBHOYCKOPCHHOM JIBMDKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCHUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 03 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK ps HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBEHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3phuiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CHUIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YNPYrOCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHUS YIHEPTHUH.

Paznen 9. Mexannueckue KoJieOaHUSA U BOJIHBI.

KonebartenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPTUH MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYecKux BOJH. [IpojonibHbBIE H
HonepeyHble  BOJHBL. [[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHa. OTpaxeHue 3Byka. Mudpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tel IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HAHCA.
PacnpocTpaneHnne npoioiabHBIX ¥ NONEPEYHBIX BOJH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOoThl M NEpUoJa KoieOaHM MaTeMaTHU4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHM MPy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH NEpHOJIa KOieOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHre 3aBUCUMOCTH IepUOAa KOJI€OaHU PYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHO/a KOJIeOaHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OmBITBI, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTh Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMArHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

oA N



DnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsmonuHeirHoe
pacnpoctpaHeHue cBera. 3atMeHus Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpakeHUE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx syweit B JnuH3e. Onrtuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. biIm3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpsAmonrHEHOE pacpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUH CBETOBO/I.

Xox ydeil B coOuparonieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.
10. Mogensb riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tonmy4yenue 6em0ro cBETa PH CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.

W o N ok e

1. HMccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHMsI CBETOBOIO Jiyda OT yrja
najeHusl.

2. W3yueHne xapakTepucCTHK N300pakeHUs MIPeIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIy4a OT yria
Na/ICHNs HA TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomydenue n3o0paxeHHI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMS M ONTUYECKON CHIIbI coOMparolen
JIMH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OEIOTr0 CBETA B CIIEKTP.

OnBITEl MO BOCTIPUATHIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU UYepes
I[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna u muianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeUaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopaenb atomHoro sanapa. MW3otonsl. PaanoakTuBHBIE
npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sJiEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku saeprun CosHIa U 3BE3I.

Anepnas sHepreruka. JleMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4EHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Bojopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpauus u3nydeHHs] TPUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUIONMIHBIX U JIMHEHYATBHIX CIIEKTPOB U3ITYUECHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTHULIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIUI MOAYJIb MIPEAHA3HAYEH JIsi CUCTEMAaTHU3alluu
U 0000IIeHUsT  TMPEIMETHOTO  COAEPXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥Ke /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (u3uke s 0oO0ydaromuxcs,
BBIOpPABILIUX 3TOT yUEOHBIN MpeMerT.

[Ipu u3ydyeHUn NAHHOTO MOMAYJISL PEaTU3YIOTCAd U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUM TPUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHAS T[OJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yeTcs
3a cu€r TOro, 4To OOydYarolluMecs BBINOJHSIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3uYeCcKUe SIBJICHUS B OKPYKarOLIel MPUPO/I€ U MOBCEIHEBHON KU3HU;

UCIIOIb30BaTh HAYUHbBIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HanboJee BaXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUUECKOTO UCITOIB30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTrUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yiabTaToOB.

B pesynbTare uzydueHus Gu3MKU Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpMoOTHYECKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYECKOi HayKH;

e - [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUUYECKUX MPUHIIMUIIOB B JIESITEIbHOCTH
YUYE€HOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHMUYECKUX KAYECTB (PU3NYECKON HAayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOT'O NMO3HAHUMA:

e - OCO3HAHHME IIEHHOCTH (PM3MYECKOM HAyKM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHKUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEWILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOU JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
JeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJBTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aromoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHoOro ooOpas3a JKHW3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MaCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCUH, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

e 6) TPYA0OBOr0 BOCTIUTAHUSA:

e - aKTMBHOE YyYyacTHM€ B pEHICHUH NPAKTUYECKUX 3a71ady (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alid, ToOpoja, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdecCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA HAa NMPUMEHEHHE (PU3MUECCKUX 3HAHUK JUIS PEIICHHUS 3aJad B
o0JlacTH OKpY’Kalollled Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM M MyTed uxX

pELICHUS;

e 8) aganTanum K M3MEHSIIOIIUMCH YCJOBHSM COLMAJIBLHON W NPHUPOIHOMH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCUCTBUU TIPU BBINOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (HU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTHUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UYECCKUX 00BEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETECHUU HOBBIX (DH3UYCCKUX
3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBS3H MIPUPOJIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBHM C Y4YETOM BIMSHUS HAa OKPY’KAIOIIYIO CpEINy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl MO0 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOyyvaromierocs 0yayT chopMHpOBaHb MeTaNpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jiornueckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B paCCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSM;
BBISIBJISITH ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUH W MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW Qu3ndeckon
3ajau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIIECHHUs, BHIOOp HaumbOosee
MOJTXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUeCcKuil IKCIIEPUMEHT, HEOOJIBIIOE HUCCIEAOBAHHE (PU3UUECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIHIO,
MIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METO/bI, MHCTPYMEHTBI U 3aIpPOChl MIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTHUMaJbHYH (OpMy MpEICTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHUWE 3aJadd W MOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapy»KUBaTh Pa3IMIUE M CXOJACTBO IMO3HIIHH;



BBIPAXKAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABIATh PE3YIbTAaThl BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MMOHMUMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIVUBUIYAIbHOW palbOThl TMpPU PEIICHUH KOHKPETHOW (u3mdeckomn
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICHUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh pPOJu, OOCYXJIaTh MpoLecCchl U
pEe3yNbTaThl COBMECTHOM paboThI, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4ECTBO CBOEro BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPCOYIOIMNX
TUTSI petiieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBAThCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pElICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKON 3a/1a4u WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH e€ U3MEHEHUS;
OOBSICHATh ~ MPUYUHBI  JIOCTHXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NEeSITEILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBHINOJTHEHUS
(GU3UYECKOr0  HCCIEIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOoBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha HAy4YHYIO TeMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HAaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHur GU3NYECKUX 3a]a4 Uiu
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroOroO.



HPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kjiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHMS,
HaOII0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gedopmauus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI,

paznuyath siBneHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEpPHOE  JBWIXKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHUs, Meperaya AaBICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razam, arMochepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPryuu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBJICHUWA B
OKpYy’XarollleM MHpE, B TOM uucie (PU3UYECKHE SBJICHUS B MPHUPOJE:
pUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YS
¢dbu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOITHOCTb, IUICYO CHIIBI,
MOMEHT CWIbl, KO3((OUIMEHT TMOJE3HOr0 JEHCTBUA MEXaHH3MOB,
KMHETHYEeCKass W MOTEHIMaJIbHAs DHEPTHs), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, MX
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYMH;
XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuUiIO paBHOBecUs pbrdara (0J10ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarh pacu€THele 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yysd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATDH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJWTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3HYECKUX SBICHUM WIU
bu3nuecKux CBOICTB TeN: bopMyIupOoBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI OMbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJB30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JIPYrol € HCIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABWKYUIIETOCS Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



OpeUIOKEHHBIX Ta0nuil U TrpaduKoB, AeNaTh BBIBOJABI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTHh KOCBEHHBIC HU3MEpEeHHs (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUlIa TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNO, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJTMYHHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS! TNIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HU3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOOIMPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KHU3HU I obecriedeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¢ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJACIATH
UHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM WIM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3UUECKOro COACpX aHHs, CIPABOYHBIE MaTEpUAIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3MIecKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4eOHBIX HCCIEAOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJHECHHEM IUIAHA JEUCTBUM, aJC€KBATHO OLICHUBATH
COOCTBeHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTANINUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIepaTypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIaTElNb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TIOJIE;
pazinuarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAaUMBaHWE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTa/uiM3anus (OTBEpJEBAHUE), KHUIIECHUE,
Terionepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHuE),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MATrHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUIECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XalollleM MHUpE, B TOM 4ucjie (u3nuecKkue sBJICHUS B MIPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJIbI B mpupojae, uzinydeHue CoJiHIIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUUCCKUE
SABJICHUSI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuid, Jpedd MOIOCOB, pOJIb MArHUTHOTO TOJISI JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKUE SBIICHUSI, UCIIOJIB3YS
dbu3uYecKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TI0JIE3HOTO JIEUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJIEKTPUUYECKHU 3aps,
CUJIa TOKa, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUWE  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYeCKUil CMBICT MCIOJIb3YyEeMbIX BEIWYWH, 0003HAUCHUS W EIUHUIIBI
bu3NUeCKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UILIMU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiaa, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

O0BACHATH (U3MUECKUE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHM,
(bu3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3ajJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHalln3a
YCJIOBUSI 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(GU3HYEeCKMX METOOB, WCIIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEIIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJEHNUS HCCIIEI0OBaHUs, J€NaTh BBIBOIbI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WIHU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HArpeBaHUs MpPHU U3IYYEHUH OT IIBETa U3ydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TeMIEPaTyphbl KUIKOCTU U
mionaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsJ0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allksl MAarHUTHBIX TIOJIEHl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BBHIBO/IBI;
BBIMIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXKHOCTU BO3AYyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol ¢ UCHOJIb30BAaHUEM MPSIMBIX  H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOMIAJUA TONEPEYHOIO
CEUYEHHUA U YAEIBbHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 IMPOBOAHUK, OT HaNpsHKEHWs Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOTO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TIJIAHUPOBATH HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHpOBAThH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS (PU3NUECKUX BEIWYUH (yIeiabHAs
TEMJIOEMKOCTh ~ BEIIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCTIIEPUMEHTATILHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBI;

coOIOAaTh MpaBuia TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), AITEKTPUUECCKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBJICHUN U HEOOXOIUMBIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHMsi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ Mmociae0BaTeAbHBIM U MapajuielIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYCHUS DJIEMEHTOB DJICKTPUUECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU 17151 oOecrnieueHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMHM, COXPAHEHHsI 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH CpeeE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUH M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACISATH HMH(POPMALMIO, KOTOpas
SBIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUH YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabI,
pecypcebl cetu HTepHET, BiaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0000mmass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIep)KaHus, B TOM YHCIE MYOJUYHO TPEIACTABIATH PE3YJIbTaThl
POEKTHOW WJIM MCCIIEOBATENbCKON NEATENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3HKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUENH;

IOpU BBINOJHEHUN YYEOHBIX MPOEKTOB U HUCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHSTHUSI: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHWYECKOTO IBMXKEHMS, Aepopmarus
(ympyrasi, MjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATrHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U allbHO30PKOCTH,
CHEKTPbl UCITyCKAaHUS U MOTIJIOIIEeHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOMbI, IEPHAS] SJHEPTETUKA;

pa3nuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, pEaKTUBHOE JIBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarolue W
BBIHYKJICHHBIC KOJI€OaHWs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTpPaKECHHUE
3ByKa, MNPSAMOJIMHEMHOE pacHpOCTPAHEHHUE, OTPAKECHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUuEe OeJIoro CBeTa B
CIICKTP MW CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBCHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX  SBICHUNA B
OKpy’XKarolmeM Mupe (B TOM 4YHCIe (U3HYECKHUE SIBICHUS B IIPHUPO/IEC:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE IUTaHET COJTHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JICHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paauoaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, PaTUOAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAAUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uyeckre BENMYMHBI (CpPEeAHsE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHWS, CUJIa YIPYTrOCTH, CHUJIA TSHKECTH, YCKOPECHHE
CBOOOJHOrO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHJIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIMAIbHAS DJHEPrusi Tela,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS HEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAs1 MEXaHWYECKas >SHEPIHs,
MEePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaUCHNA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapuKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI SHEPrUMU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3UIMHA CUJI, TNPUHUWIN OTHOCUTEIbHOCTH | 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAKEHHUS W
MPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CJIOBECHYI (POPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMAaTUYECKOE BHIPAKEHHE;

OOBSCHATH (U3MYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpoil Ha 2-3 M3y4YEHHBIX CBOICTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3adadd  (omMparolmuecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jayd 3alHChbIBaTh KPaTKoe
yCIIOBHE, BBISBIATH HEAOCTAIONIME WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIl PEIICHHMsI, TPOBOAUTH PAcCUEThl U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(¢U3UUEeCKUX METOJOB, HCIIOJIb3YSl ONMUCAHHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOE TPEIINONOKEHNE, OIICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEJAOBAHMS, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OBITOB;

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3MYECKUX SBICHUN WK
¢u3nYecKuX CBOWCTB Ten (M3y4deHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh TMEpHOAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIBIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasznoxeHue 0ernoro cBeTa B CIEKTpP, M3yYCHHE CBOMCTB HM300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAuH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTarThl,
(opMyIHpOBaTh BHIBOIHI;

NPOBOJANUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHUE
cobuparomield JMH3BI), OOOCHOBBIBATH BBIOOP cmoco0a U3MEpPEeHUs
(M3MepUTeNbHOTO Mprbdopa);

NPOBOJNUTH HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUU (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIKEHUU 0O€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIia OTpaXEHHUsl CBETa OT yrIjla MaJeHHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJIE TaOmuIl U rpaduKoB, JeJaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIaHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOIPPUIIUEHT
TPEHUS CKOJBKCHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTH4eCKOro W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

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

pasnuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DHU3UYSCKUX MOJETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IJIaHETapHas MOJeJh aToMa, HYKIOHHAs
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh NPHHIMIBI JICHCTBUS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM 4YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSIHHSI U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepucKor, ¢GoToanmapar, ONTHYECKHE CBETOBO/IHI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HMCHONIb3YsS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX TMPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3ajad, ONTHYECKHE CXEMbI IS
NOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  TNPUMEpPHl  (HAXOIWTh  WH(OpMAIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH CpeIe;

OCYIIECTBIATh TMOUCK WHGOpMaUK  (U3UIECKOTO COACPKAHUS B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



NYTH ONpeesieHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUN U JOIIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcel cetu MIHTEpHET, BlianeT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusl UHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHbBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEIbHOCTH, IIPU  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3yYCHHBIN
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (U3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacon DiIeKTPOHHBIE
Ne HanmeHnoBaHue pa3/iesioB u H(ppoBbIE
pasi Kontpoasnbie | IlpakTtuuyeckue (unpp )
n/m | TeM MPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bubnuoreka [JOK
1.1 ®dusnka - HayKa 0 IpUpoJIe 2
Y PHpOAL https://m.edsoo.ru/7f416194
bub6 OK
1.2 Du3NYECKUE BETUYNHbI 2 1 nosmoreka L
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAayYHBIN METOL ) 1 bubmunoreka IIOK
' MO3HAHUSA https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayaibHbIE CBEJECHUS 0 CTPOCHUM BelllecTBA
but6mmoreka [JOK
2.1 C 1
TpoCHie Berecta https://m.edsoo.ru/7f416194
29 JIBU>KeHue U B3aUMO/ICHICTBUE ) 1 bubmoreka [JOK
’ YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUS ) bubnuoreka [IOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:keHUe U B3auMojaeiicTBHe Tel
3.1 MexaHn4ecKoe ABMKECHHE 3 but6mmoreka [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

32 Nueprus, macca, INIOTHOCTH 4 buGnnorexa LIOK
) pHHA, ’ https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Cuma. B 14
118 BUIBL CIT https://m.edsoo.ru/7f416194
Hroro no pasneny 21

Pasznea 4. /laBjieHne TBEPIABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenue. [lepenaua

bu6mmorexa [IOK

4.1 ¢ 3
FABJICHHA TBEPILIMH TEIAMH, https://m.edsoo0.ru/7f416194
JKUJIKOCTSIMU U Ta3aMU
bu6nmoreka [IOK
4.2 5
Jlaprenne KuKoCTH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(EepHOE /1aBJICHHE https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA 7 bu6mmorexa [IOK
’ MOTPYKEHHOE B HUX TEIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznea 5. PaGora n MomiHOCTh. JHEprus
bub6mmoreka [IOK
5.1 Pa6 3
aboTa H MOTIHOCTE https://m.edsoo0.ru/7f416194
bu6nmoreka [IOK
2 I1
> POCTRIC MEXAHHIMET > https://m.edso0.ru/7f416194
53 MexaHnyeckast SJHeprus 4 bubmorexa LHOK

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

Hroro no pazgeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITPOT'PAMME




8 KVIACC

KosmnuecTBo yacos D1IeKTPOHHBIE
Ne HaumenoBanue pasuesion upposBbIe
pasi KonTpoabubie | IlpakTtudyeckue (unpp )
n/m| HTeM NPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TensioBble siBJeHUs
11 CtpoeHue u CBOMCTBA 7 bubnuoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 T 21 1
CTIOBBIC TPOHECCH > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pasnen 2. DuiekTpuyeckue 1 MATHUTHBIC SIBJICHUSA
DIIEeKTPUYECKHE 3apsIIbl.
2.1 3a }I)KI;HHBIG Tenai Ii[x 7 1 bubmorexa HOK
’ p . https://m.edsoo.ru/7f4181ce
B3aUMO/ICCTBUE
ITocTosiHHBIN
29 ) 20 ) 7 bu6mmoreka [JOK
DIIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmnorexka [JOK
2.3 Ma e sIBJIe 6 1 1.5
PHITTHBIC ABJCHITE https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubmmoreka [JOK
’ WHTYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KJIACC

KosmnuecTBo yacos D1IeKTPOHHBIE
Ne HaumenoBanue pasuesion upposBbIe
pasi KonTpoabubie | IlpakTtudyeckue (unpp )
n/m| HTeM NPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paznen 1. Mexannyeckue siBJeHUs
11 MexaHn4ecKoe ABMKCHHE 10 1 bubmuorexa [JOK
' ¥ CIIOCOOBI €T0 ONMCAHUS https://m.edsoo.ru/7f41ada6
bu6mmorexa [JOK
1.2 B3aumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.3 3aKOHbBI COXpAHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexann4veckue KoJjae0aHusi M BOJTHbI
bub6 OK
2.1 MexaHn4eCcKHe KoaeOaHus 7 3 nosmotera Il
https://m.edsoo.ru/7f41a4a6
2 MexaHn4eCKHe BOJTHBI. 2 1 3 bubmuotexa [JOK
’ 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3zgea 3. DjieKTPOMArHUTHOE 1MOJI€ M 3JIEKTPOMATrHUTHbIE BOJIHbI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubmmoreka [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6



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

Pa3gen 4. CBeToBbIE IBJICHUS

41 3aKOHBI paCIPOCTPAHECHUS 6 ) bubnuorexa [JOK
’ cBETA https://m.edsoo.ru/7f41a4a6
47 JIvH3BI ¥ oITHYECKHE 6 3 bubmuoreka [JOK
’ pUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenue Oenoro ceera 3 ) Bbubmorexa [JOK
’ B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBble sIBJICHUS
Hcnyckanue u
5.1 TOTJIONICHUE CBETA 4 1 bubmotera [JOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM hitps://m.edsoo.ru/ /1% 1a%4a6
Bbu6mmorexa [JOK
2 1
> CTpoetiie aTOMHOIO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 #nepHIe peakiiin / ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnea 6. [loBTopuTe1bHO-00001IaI0IIN I MOYJIb
[ToBTOpEeHME M 00OOIIEHNE
6.1 coJiepKaHus Kypca 9 2 bubmmorexa [IOK
’ Aep yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Utoro no pazneny 9
OBIIEE KOJIMYECTBO 102 7
YACOB I10 ITPOTPAMME



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

KoanuecTBo 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3Y4YeHH S

DJIeKTPOHHBbIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

®dusuka — HayKa O PUPOJE.
SIBnenus npupoasl.
®uU3nYECKUE SBICHUS

MexaHu4decKkue, TEIUIOBEIE,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

duznyecKre BEINIUHBI U UX
n3MepeHue

Ypoxk-uccienoBanue
"N3mepeHue TeMieparypbl
MIPH TIOMOIIY KUIKOCTHOTO
TEPMOMETpA U AaTYUKa
TemnepaTrypbl"”

Kaxk ¢wusuka u npyrue
€CTECTBEHHbIC HAYKU U3YUYalOT
IPUPOLY.
EcrecTBeHHOHAYUHBIN METOJ
no3Hanusa. Onucanue
(bu3NIEeCKUX SBICHHM C
IIOMOIIIBIO MOJICICH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAILHOCTH MOJETA [IapuKa,

6
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OO0JbIIIe, YeM OOJIbIIE
BBICOTA ITycKa"
Crpoenue BemiectBa. OMbITHI,
7 OKa3bIBAIOIINE JUCKPETHOE bubmorexa HOK
I BIBAIOIIIAE U TH
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBMrKeHHe 4acTHIl BEIeCTBA bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoBanue «OnbIThl
9 10 HAOJIFOIEHUIO TEILIOBOrO
pacIIMPEHUsI Ta30B»
10 ArperaTHble COCTOSIHUS
BelllecTBa
Bzaumocss3b Mexy
CBOMCTBaMH BEILIECTB B
Pa3HbBIX arperaTHbIX
1 cOCTO bubmuoreka [JOK
TOSHUSIX U UX
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHndeckoe ABIKEHIE.
bu6mmoreka [IOK
12 PaBHOMEpHOE 1
https://m.edsoo.ru/ff0a05¢c6
HEpaBHOMEPHOE JABMKECHHUE
13 Cxopocts. Enunaniist bubnuorexa [HOK

CKOpPOCTH

https://m.edsoo.ru/ff0a079c¢



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

14

Pacuer nmyTtu u BpeMeHun
JIBUKECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0aed

15

Huepiusi. 3akoH HHEPIIUU.
B3aunMonelicTBue TeI Kak
PUYHHA U3MEHEHUS CKOPOCTH
JIBMDKCHMSA TEI

but6mmoreka [{IOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemecTBa. Pacuer
Macchel ¥ 00bema Telia o ero
IJIOTHOCTH

but6mmoreka [{OK
https://m.edsoo.ru/ff0a0fee

17

JlaGoparopHas paboTa
«Omnpenenenue MWIOTHOCTU
TBEPIOTO TEJIa»

18

Pemenue 3amay o reme
"ITnorHOCTH BemiecTna"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cuiia Kak XapaKTepucTUKa
B3auMoaencTeus teir. Cuia
ynpyrocTu. 3akoH ['yka

20

JlaboparopHast paboTa
«3y4eHue 3aBUCUMOCTH
pacTsbkeHus (aeopmariun)
MPY>KUHBI OT TTPUIIOKESHHOM
CHJIBD»

21

SBnenune taroredusa. Cuiia
TSKECTHA

22

CBs13b MEXy CHIJION TSKECTH
U MaccoH Tena. Bec tena.
Pemenue 3amay nmo reme

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778



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

"Cwnna Tsoxkectn"

Cuna TspKecTH Ha IpyTrux

23 nna"erax. Ou3nyeckue bubnmorera LOK
' https://m.edsoo.ru/ff0al502
XapPaKTEPUCTUKH TIJIAHET
but6mmoreka [{OK
24 N3mepenune cun. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK
25 Bec Tena. HeBecomocTth
https://m.edsoo.ru/ff0al778
CIl0’)keHue AByX CHII,
26 HaIlpaBJIEHHBIX 11O OJHOU bubmuorexa [JOK
npsmMoil. PaBHoaelicTByomnas https://m.edsoo.ru/ff0ala70
CHII
7 Pemenne 3amau mo Teme
"PaBHonelicTByOMmAs cui”
TpeHue CKOJIbXEHHs U TPEHNE
28 nokosi. TpeHue B mpupoje u bubmorexa [OK
P pHpOaL https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlaboparopHas paboTa
«3y4yenue 3aBUCUMOCTH
79 CHUJIbI TPEHUS CKOJIBXKEHUS OT bubnmnoreka [JOK
CHJIBI TABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS
MTOBEPXHOCTEN»
Pemenne 3amay Ha
30 onpeaeseHue
PaBHOACHCTBYIOIIEH CHJITBI
31 Pemrenne 3amad mo TemMam: bu6mmoreka [IOK



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

«Bec Tenay, «I'papuueckoe
n300pakeHne cuin, « CHIIbI,
«PaBHOAEUCTBYIOIIAS CHIDY

https://m.edsoo.ru/ff0alde0

KonTponbnas pabora no
Temam: «MexaHnueckoe
IBUKEeHHE», «Macca,

32
IJIOTHOCTBY, «Bec Tenay,
«I'padpmueckoe n3odpaxkeHue
cuiy, «Cuibny
Jasnenue. CriocoObl
33 MCHBIIICHUS W YBEITUICHUS bubmorexa HOK
y y https://m.edsoo.ru/ff0a20a6
JTaBIICHUS
JlaBiienue ra3za. 3aBUCUMOCTD
34 JIaBJICHUS Ta3a OT 00bEMa bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
[lepenaua naBnenus
35 TBEPJABIMU TEJIAMH, bubnnorexa [JOK
SKAIKOCTSIMH U ra3aMH. 3aKOH https://m.edsoo.ru/ff0a25b0
Ilackans
JlaBneHue B )KHUJIKOCTHU U Tas3e,
36 BBI3BAHHOE JICHICTBHEM CHJIBI bubmorera [TOK
https://m.edsoo.ru/ff0a2718
TSHKECTH
Pemenue 3agad mo reme
37 «JlaBneHre B KUJIKOCTH U bubmorexa TIOK
https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»
bubmuoreka [JOK
38 Coobmarommuecst cocyabl 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

but6mmoreka [JOK

39 I'mppaBnuueckuit mpece
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHeBon
JKAJIKOCTHBIN HACOC
Atmocdepa 3emiu. [puunnen
CyILIECTBOBAHUS BO3yILIHON
A1 000JIOUKH 3eMIIH. bu6nuoreka [JOK
3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JTaBJICHUS OT BBICOTHI HaJl
YpOBHEM MOPS
4 Bec Boznyxa. AtmochepHoe bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenue armocdepHoro bubnuorexa [JOK
napienus. OnsIT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, brbmmorexa [OK
s s https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOPS
BapomeTrp-a"epous.
45 ATI;/IOC(b: Hoep aBJICHHUE Ha bubmorexa HOK
P A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX
46 Pemenue 3anay no teme
"ATtmocdepHoe naBieHue"
JlelicTBUE KUJKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmmorexa TIOK
124 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
48 JlaGopaTopHas pabota bu6muoteka [IOK

«Onpenenenune

https://m.edsoo.ru/ff0a33fc



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

BBITAJIKMBAIOIIEH CHIIBI,
JIEUCTBYIOILIECH HA TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh

JlaGopaTopHas paboTa 1o
teme «MccnenoBanue

49 3aBHCHUMOCTH Beca Tejia B BOJIC bubmmorexa HOK
. . a https://m.edsoo.ru/ff0a3514
0T 00bEMa MOTrpy>KEHHOH B
JKMJKOCTh YaCTH TEIa»
Bbu6nuoreka [JOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota
"KonctpyupoBanue
51 apeomeTrpa Ui
KOHCTPYMPOBAHUE JIOJIKH U
onpeaeyeHue eé
Ipy30H0AbEMHOCTH"
Pemenne 3amad nmo TemMam:
«IInaBanue cynos.
52 BosayxomiaBanue» bubmmorexa LIOK
ay ’ https://m.edsoo.ru/ff0a3654
«JlaBiieH1e TBEPIBIX TET,
JKUJIKOCTEH U Ta30B)
bu6mmorexa [IOK
53 Mexannueckas padbora
P https://m.edsoo.ru/ff0a3{f82
54 MomnaocTs. EquHuib bubnuotexa [JOK
MOIIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMOH IIPU

noabBéMe 1o Jiectauie"



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

56

IIpocTteie MexaHu3Mbl. Poryar.
PaBHOBecue cuit Ha peruare

57

KontponbHas paboTa mo teme
«/laBeHue TBEpIBIX TE,
AKHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepoyHas
pabota

58

PeseprHrlit ypok. Pabota ¢
TEKCTaMHU 110 TeMme «JlaBneHue
TBEPABIX TEN, JKUIAKOCTEN U
ra3oBy» / Bcepoccuiickast
IpoBepoyHas paborta

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuKe, OBITY U
npupoje. JlaboparopHas
pabora «MccnenoBanue
YCIIOBHI PABHOBECHS PhIYara

0.5

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

60

Pemenue 3agau no reme
«YCcl0BUS paBHOBECHS
phIuara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumnment nonesnoro
NEHCTBHS MEXaHU3MA.
JlaboparopHas paboTa
«M3mepenne KI1/] HaknoHHOM
IIJIOCKOCTH

0.5

62

Pemenue 3agau mo reme
"Pabora, momnocts, KIT/1"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas SHEprusl.
Kunetnueckasa u

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



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

IMOTCHIHMAJIbHAs SHEPIrus

64

3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUU

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

65

YPpOK-3KCIIEpUMEHT 1O TEME
"OKcepuMEeHTAIbHOE
OnpeAeICHUE U3MEHECHUS
KUHETUYECKOU U
MOTEHUMATbHON SHEPTUH NPU
CKaTBIBAaHHMH TEJIA 10
HaAKJIOHHOH INTOCKOCTH"

66

KonrponbHast pabora o Teme
«PaboTta 1 MOITHOCTB.
OHeprus»

67

PesepsHblii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe aBrmKeHne"

bu6nunoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepsHblit ypok. Pabora ¢
TeKkcTamu 1o teme "Pabora.
MomHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

12



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

8 KVIACC

KoanuyecTBo 4acoB

DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpousnsie | IIpakTuyeckue A bp
n/n Bcero U3ydyeHHusi | oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUYECKOU ) bub6nmoreka [IOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
) Macca u pazmep aTOMOB U )
MOJIEKYI
Mopaenu TBEpIOrO, JKUIKOTO U
3 ra3oo0pa3Horo CO(’:TOSIHI/Iﬁ 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a540e
BEIIECTBA
OObsicHeHHEe CBOMCTB
TBEPIOTO, )KUIKOTO U
4 ra3z000pa3HOro COCTOSTHUMN 1
BEIL[ECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKON TEOpUHU
5 Kpucrannuueckue u 1 bubmuorexa [JOK
amopdHbIe TeIa https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KA PHOCTD 1 bubmmorexa TIOK
P i https://m.edsoo.ru/ff0a5530
IloBepxHOCTHOE HATSIKEHUE
7 TennoBoe pacmpeHue u 1 bub6nuoreka [IOK



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

CXKXaTuc

https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBs3b

HEOOXOAMMOrO IS

8 TeMIEpaTypbl CO CKOPOCTHIO
TEIUIOBOT'O IBYKEHHUS YaCTHIL
Bayrpennss sHeprus.
9 anz&l I/ISMGH:HI/I}I bubmorera [JOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN 3HEPruun
10 Bunsl Tenonepegaqu bubmmorexa [IOK
A et https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHuus
"IIpakTHueckoe
1 HCTIOJIb30BAHHE TCIIJIOBBIX bu6mmoreka [IOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepUaJioB B IEIAX
sHeprocoepekeHus"
12 KonudecTBO TEIIOTHI. bu6mmoreka [IOK
V nenpHas TEIIOEMKOCTH https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 Oamanca. TermmooOMeH u bubnmorera LIOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTopHas pabota
"UccnenoBanue SABICHUS
14 TemI000MeHa Ipu bubmmorexa LOK
p . https://m.edsoo.ru/ff0a6a98
CMEIIMBAaHUHU XOJOIHOHN 1
ropsiueit BozbI"
15 Pacuet koanuecTBa TEILIOTHI,



https://m.edsoo.ru/ff0a5a26
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

Harp€BaHus TCJ1a U
BBIACIISIEMOI'O UM IIpU
OXJTaXIACHHUHN

JlaGopaTopHas pabota

but6mmoreka [{OK

16 "Onpenenenne yaeabHON
peAl yA " https://m.edsoo.ru/ff0a6bb0
TEILIOEMKOCTH BEIIECTBA

17 DHeprus ToIMBa. Y AenbHas bu6muoteka [IOK
TEIUI0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHUE

18 KPHUCTAJIMYECKUX Tell bubmorexa ITOK

p ' https://m.edsoo.ru/ff0a71d2
VY aenpHas TEINIOTA IJIaBJIEHUS
JlaGoparopHasa pabora
19 "On Ie) enI::HHe : eJILHOI bubnmorera [IOK
pedt yA https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJIeHUA JIbaa"

20 [TapooGpa3oBanue u bubnnoreka [IOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temiora
napoodpazoBaHus U

21 KOHEHCAI[NU. 3aBUCUMOCTD buGnnorexa LIOK

a TLHHL https://m.edsoo.ru/ff0a786¢
TEeMIIepaTyphbl KUTIEHHSI OT
aTMOC(hEepHOTO JTaBJICHHUS
BrnaxHnocTs Bo3ayxa.
JlabGopaTtopHnas pabota
2 T bubmuorexa [JOK
pen . https://m.edsoo.ru/ff0a7628
OTHOCUTEIBLHOHN BIAXKHOCTH
BO3IyXa"
23 Pemenne 3agay Ha



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

OIPEACIICHUC BJIAXXHOCTHU
BO3ayXa

24

IMpuHIKIEL paOOTHI TEILIOBBIX
nsurateneit. [Tapoas
TypOuHa. J[Buraresn
BHYTPEHHETO CrOPaHMSI

25

KIIJI TenoBoro aBurares.
TemnoBele ABUTaTEINA U
3aIUTa OKPYKAIOIIEH CPEeIbI

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

26

3aKOH COXpaHEHHUs U
IpEeBpalIeHHs SHEPTUHU B
TEIUIOBBIX MpoLieccax

27

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme "TeroBsie
sBieHMs. M3MeHeHue
arperaTHbIX COCTOSTHUI
BemiecTa"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHas pabota mo Teme
"TermIoBble SIBICHUS.
W3meHeHne arperaTHbIx
COCTOSIHUM BemecTna"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzaius Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

30

Ypoxk-uccienoBanue
"DnexkTpusanus Ten
WHIYKOWEH U IIPU
CONPUKOCHOBEHUH"



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

BzaumopeiicTBre 3apssKeHHBIX

bu6mmorexa [IOK

31
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87¢4
DIIEKTPUYECKOE MOJIE.
HanpsixeHHocTh
32 3JEKTPUUYECKOTO MOJIS bubmmorexa [OK
P ' https://m.edsoo.ru/ff0a8a0a
[IpuHuun cynepno3uiun
JJIEKTPUYECKUX T10JIEH
Hocurenu snekrpuyueckux
33 3aps0B. DIEeMEHTapHBIN
3apsa. CtpoeHue atoma
[IpoBOIHUKY U TUDTIEKTPUKH.
34 3£<0H COXpaHEeHUs ’ bubmorexa HOK
P https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsiaa
Pewenue 3anau Ha
35 MPUMEHEHNE CBONCTB bubmorexa HOK
p https://m.edsoo.ru/ff0a90cc
AJIEKTPUICCKUX 3aPSI0B
DNEeKTPUUECKUN TOK, YCIOBHUS
36 €ro CyIIeCTBOBAHUSI. bubnuorexa HOK
HCTOYHMKHN ATIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleicTBUS 3TEKTPUUECKOTO bubnnorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
18 " JlelicTBUE IEKTPUUECKOTO
N0JIS HAa IPOBOJIHUKY U
JTUAJIEKTPUKH"
39 DJIEKTPUUYECKUN TOK B bubmmoreka [JOK



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

MeTaliax, XKHIKOCTAX U rasax

https://m.edso0.ru/ff0a9838

DneKkTpruyecKas menb 1 e€

40
COCTaBHBIE YaCTU
Cuna toka. JlabopaTopHas Eut6 1OK

noInoTeKa

41 pabora "H3mepenue u 0.5 .

PeryIHpOBaHHe CHTh ToKa" https://m.edsoo.ru/ff0a8bd6
DIIEKTPUYECKOE HANPSIKEHHUE.

1 Boastmerp. JIaboparopuas 0.5 bubmuoreka [JOK
pabora "M3mepenue u ' https://m.edsoo.ru/ff0a%14
peryJIupoBaHue HalpsHkeHus"

ConpoTuBieHne MPOBOAHHKA. Eufs 10K
noIMoTeKa

43 VY 1enpHOE CONPOTUBIICHUE

https://m.edsoo.ru/ff0aa738
BellleCTBa
JlaGoparopHas paboTa
"3aBUCUMOCTD
3IEKTPUUYECKOTO BuG 10K
noIMoTeKa
44 COIPOTHUBIICHUS ITPOBOIHHUKA 1
https://m.edsoo.ru/ff0aa738
OT €r0 JJIMHBI, IO
TOTIEPEYHOTO CEUEHUS U
Marepuana"
3aBUCHUMOCTH CHJIBI TOKA OT Eut6 OK
noInoTexa
45 HanpspbkeHud. 3akoH Oma Jist &
https://m.edsoo.ru/ff0aa44a
ydacTKa [enu
JlaGopaTopHnas pabota
"NccneqoBanue 3aBUCUMOCTH EuG 1OK
noImoTeKa
46 CHJIBI TOKA, UAYIIETO Yepe3 1

PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HalpsLKEHUs Ha

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

pesucrope"

TlocienoBarenpHOE U

47 MapajyIeIbHOE COSUHECHUS
IIPOBOJIHUKOB
JlaGopaTtopHnas pabota
"[IpoBepka mpaBuiia
43 CJIO’KEHUS HaMPsHKEHUN MpU bubnuotexa [JOK
IOCJIE€I0OBATCIIbHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHHUH JIBYX
pe3uctopos"
JlaGoparopHas paboTa
49 "IIpoBepka nmpaBuiia AJsl CHIIbI bubnuorexa [IOK
TOKAa MPH NapauIeIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH Pe3UCTOpoB"
Pemenue 3anau Ha
50 npuMeHeHue 3akoHa Oma ass bubnunorexa [JOK
Ppas3IMYHOrO COCAUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
Pabota u MmomHOCTH
bu6mmorexa [IOK
51 AJIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
JlaGopaTopHnas pabota
5 "Onpenenenue padoThl U bubnuotexa [JOK
MOIIIHOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIEKTpUYECKHE LIETTH U
N but6mmoreka [JOK
53 MOTPEOUTENH DIEKTPHUUECKOMN

sHepruu B ObiTy. KopoTkoe

https://m.edsoo.ru/ff0ab660



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

3aMbIKaHHUE

54

HOCTOS[HHI)Ie MarduThbl, UX
B3aUMOJICHCTBUE

55

Ypoxk-uccienoBanue
"U3yueHue noneun
MMOCTOSIHHBIX MAarHUTOB"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

56

MarnutHOe nosie. MarautHoe
moJsie 3eMJIM U €r0 3Ha4YeHHE
IS )KU3HU Ha 3eMiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBLHON
pabote 1o Teme
"DnexTpuueckue 3apsabl.
3apspKEeHHbIE Tena U UX
B3aUMO/JICUCTBU.
IToCcTOSIHHBIN 2IIEKTPUYECKUN

TOK"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbHas padota no teme
"DneKTpruuecKue 3apsabl.
3apsKEHHBIE Tela U UX
B3aUMOJIENCTBUSL.
ITocTOSIHHBIN 2JIEKTPUUYECKUI
Tok" / Bcepoccuiickas
poBepoyHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abea8

59

PeseprHrlit ypok. Pabota ¢
TEKCTaMU 110 TeEME
"IToCTOSIHHBIN ANEKTPUIECKUI
Tok" / Becepoccuiickas
poBepoyHas paborta

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTena. MaruutHoe
T0JIE AJICKTPUIECKOTO TOKA
MarauTtHoe 1moJje KaTylIKy C
TOKOM

but6mmoreka [{JOK
https://m.edsoo.ru/ff0ac1d2

61

IIpumenenne
3JIEKTPOMArHuTOB B TEXHUKE.
JlaGoparopHas paboTa
"N3yuenue neicTBus
MarHUTHOTO TI0JIsI Ha
MIPOBOJTHUK C TOKOM"

0.5

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

62

DIEeKTPOABUTATEIND
MIOCTOSIHHOT'O TOKA.
Hcnons3zoBanue
3JIEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBaX U
Ha TpaHcnopTe. JlaboparopHas
pabota "KoHCTpyupoBaHue u
n3ydeHue paboTsl
JNEeKTpoABUraTes"

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

63

OneiTel Dapanes. 3aKoH
3JIEKTPOMAarHUTHOU
naaykuud. [Ipasuno Jlenna

64

Dnexrporerepatop. CriocoObl
HOJTYYCHHUS DIICKTPHUCCKON
SHEPruy. DJIEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX UCTOYHHKAX
SHEPTUU

65

IToaroroBka Kk KOHTPOJIBLHON



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

pabore 1o Teme
"DneKTpuUecKue u
MarHUTHbBIC SIBJICHUS"

KonTponbHas pabota no teme

but6mmoreka [{OK

66 DIEKTPHUECKHE M " ! https://m.edsoo.ru/ff0acb14
MATrHUTHBIE SIBJIEHUS
PeseprHrlit ypok. Pabora ¢

67 TekcTaMu 110 TeMe "TennoBrle 1 Bubmiorexa ITOK

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

SIBJIEHUS
PezepHbiil ypok. Pabora ¢

68 TEKCTAMU 110 TEME 1
"MarauTtHele aBiaeHud"

OBIIEE KOJIMYECTBO YACOB 68 14.5

I10 ITPOIT'PAMME



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

9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontposasbnbie | IlpakTnueckue A bp
n/n Bcero U3ydyeHHusi | oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcsl
1 MexaHuyeckoe ABUKEHUE. |
MarepuanbHast TOUKa
Cucrema orcuera.
2 OTHOCUTENBHOCTD 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO IBUKEHUS
3 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnmoreka [IOK
JBUKCHHEC https://m.edsoo.ru/ff0ad19a
HepasnomepHoe
4 HPSIMOJIMHEMHOE IBUKEHHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTh
[IpssMmonuneHOE
5 ABHOYCKOPEHHOE JIBUKECHUE 1 bubmmorexa [IOK
p YCrOp ’ https://m.edsoo.ru/ff0ad8d4
VYckopenue
CkopocTh NPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO IBH)KEHUS. 1
I'paduk ckopoctu
JlabGopaTtopHnas pabota
7 "OnpeneneHne yCKOPEHUs Tena 1 1 bubnuorexa [JOK
IIPU PABHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JBUKEHUH 10 HAKJIOHHOU



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

mIockocTy"”

CB00OOIHOE TTaJICHNE TE.

8
OmnbiThl [Manunes
PaBHOMEpHOE ABMXKEHUE TIO
9 okpyHocTu. [lepnon u yacrora bubnuorexa [JOK
obparmenus. JInaeitHas u https://m.edsoo.ru/ff0ael76
YIJIOBast CKOPOCTH
10 LlenTpocTpemutenprHoe
YCKOpEHHUE
1 [Iepsbiii 3ak0oH HbroTOHA. bubmuorexka [JOK
Bekrop cubl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubmuorexa [JOK
PaBHOelicTBYIOIIIAA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubmuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pelienue 3a1a4 Ha MpUMEHEHUE bu6mmorexa [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aebbc
but6mmoreka [JOK
15 . r
Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3amau nmo treme «Cra
YIOPYTOCTH
JlaboparopHas paboTa
17 «Om I; CJII:)HI/IGF))KCCTKOCTI/I bubmorexa HOK
pea https://m.edsoo.ru/ff0ace28
MIPY>KUHBDY
13 Cina Tperns bu6mmoreka [IOK

https://m.edsoo.ru/ff0af738



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

Pemenue 3agaud mo reme «Cra

bu6mmorexa [IOK

19
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Onpenenenne ko3P hunreHTa bubmorexa HOK
P . https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIBKEHUS
Pemenue 3anay no teme Eubs 1OK
noIMoTeKa
21 "3akonbl HeroTona. Cuna
" https://m.edsoo.ru/ff0atb8e
ynpyroctu. Cuna TpeHust
Cuna TSDKeCTH M 3aKOH
” BCEMHUPHOI'O TATOTCHMUS. bubnuoreka [IOK
YckopeHnue cBOOOAHOTO https://m.edsoo.ru/ff0af044
aJIeHUs
VYpoxk-konpepenuus "JIBrxenue
” TEJ BOKPYT I'PaBUTAIIMIOHHOTO
neHTpa (ConHeuHas cuctema).
lamaxtuku"
Pemenue 3anay no teme "Cuna
24 TSIKECTH M 3aKOH BCEMUPHOTO bubmorexa HOK
" p https://m.edsoo.ru/ff0af5{8
TATOTCHHUS
’5 [IepBas kocMHueckast CKOPOCTb. bubnnorexa [JOK
HeBecomocTh u meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON
TOYKH. AOCOTIOTHO TBEPAOE
%6 Teno. PaBHoBecue TBEPAOTO bubnuorexa [JOK

TeJla C 3aKPEIUIEHHON OChIO
BpaieHusi. MOMEHT CUJIBI.
LenTp TsxecTu

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afa26
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

PaBHOBecue MaTepuaIbHON
TOYKH. AOCOTIOTHO TBEPAOE
teso. PaBHoBecue TBEPAOTO

27 -
TeJa C 3aKPETUIEHHON OCBIO
BpaileHus. MOMEHT CHJIBI.
IlenTtp TsRECTH
Pemenue 3anay no teme - 1OK
noIMoTeKa

28 "MowmeHT cuibl. L{eHT

' Henrp https://m.edso0.ny/f0b02b4
TSKECTU
[ToaroroBka Kk KOHTPOJIBHOU

79 pabote no Teme "MexaHuueckoe bubnuoreka [IOK
nBIKeHue. BzaumoaeincTaue https://m.edsoo.ru/ff0b0408
Ten"

KonrponbHas pabora o teme
30 "MexaHN4eCcKOe IBIKEHUE bubnnorexa LIOK
. | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmmnynsc Tena. UMImyabc CUIBL.

31 3aK0H COXpaHEHUsI UMITYJIbCa. bubnmnoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJECHCTBHE

1 Pemenue 3anau no teme "3akoH bubnnorexa [JOK
COXpaHEeHUs NMITyjbca' https://m.edsoo.ru/ff0b096¢
VYpok-koHpepeHIus

33 "PeakTHBHOE IBI)KEHHE B
MPUPOJAE U TEXHUKE"

34 Mexanunyeckas pabota u bubmmoreka [JOK

MOIIIHOCTD

https://m.edsoo.ru/ff0b0a84



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

PaGoTa cuIIBI TSDKECTH, CHITBI

bu6mmorexa [IOK

35
YIPYTOCTHA U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabota
«Omnpenenenue paboOThI CUIIBI
36 TPEHUS TPU PAaBHOMEPHOM
JBUKEHUU Teja Mo
TOPU30HTAIILHON TOBEPXHOCTHY
37 CBs13b DHEprUH U PabOTHI.
IloreHumanpHas sHEpIrust
Kunerunueckas sueprusi.
38 Teopema 0 KUHETUYECKOU bubmmorexa [TOK
P https://m.edsoo.ru/ff0b0c32
SHEPIUu Attps.//m.edsoo.ru/IUoYeo 2
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
JlaboparopHas paboTa
40 «M3 ECHI/II; 3aK5Ha COXpAaHEHUSA bubmmorexa [JOK
M p https://m.edsoo.ru/ff0b12fe
SHEPTUI
A1 KonebarenbHoe NBUKEHHUE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
3aryxaromue KoieOaHusl.
42 BrinyxeHHBIC KOJIEOaHUS bubmmorexa [TOK
yHA ’ https://m.edsoo.ru/ff0b200
Pe3onanc
43 MaremaTuueckui u
MPY>KUHHBIA MasSTHUKU
Ypoxk-uccienoBanue
bubnuoreka [JOK
44 «3aBUCUMOCTH TIEpUOJA

KoJIe0aHUI OT JKECTKOCTH

https://m.edsoo.ru/ff0b197a



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

MIPY>KUHBI U Macchl Tpy3a»

45

[IpeBpanienue 3HEprun Npu
MEXaHUYECKUX KOIeOaHUsIX

46

JlabGopaTtopHnas pabota
«OrmpeieieHue 4acToThl |
nepuo/ia KojaeOaHuit
NPY>KUHHOTO MasiTHUKa)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTopHas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoja Koiebanuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAacChI Tpy3a»

but6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBolicTBa MEXaHHYSCKHX BOJIH.

HpOI[OJII)HI)IC U MONCPCUHBIC
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepeHIHs
"MexaHH4eCKHEe BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJIHEI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYyKa

51

Ypoxk-uccienoBanue
"Habaronenue 3aBUCHUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKoOCTb 3ByKa U BbICOTA
TOHA. AKyCTUYECKUI PE30HAHC



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

53

VYpok-koH(pepeHIus
"V apTpa3Byk 1 HHPPA3BYK B
IPUPOJAE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJILHOM
paboTe 1o Teme "3aKOHBI
coxpaHeHus. MexaHnueckue
Kose6aHus ¥ BOJIHEI"

but6mmoreka [JOK
https://m.edso0.ru/ff0b25f0

55

KonTponbHas pabota mo teme
"3aKOHbBI COXpaHEHUS.
MexaHu4eckue KojacOaHus 1
BOJIHBI"

56

DIEeKTPOMarHuTHOE ToJIe.
SHeKTPOMaFHI/ITHI)Ie BOJIHBI

bub6nuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

58

Ypok-konpepenmus "llkana
3JICKTpOMaI‘HI/ITHI>IX BOJIH.
Hcnonn3oBanme
BHCKTpOMaFHI/ITHBIX BOJIH JIA
COTOBOM CBSI3U"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccienopanue "M3yuenune
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbI0 MOOMIIBHOTO
tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenne 3a/la4 Ha OIIPCACIICHUC
HaCTOThI U JJIMHBI
BJICKTpOMaFHI/ITHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

61

DJIeKTpOMarHuTHas Ipupoia
cBeTa. CKOpOCTh CBETA.
BoiHoBrIe cBoMicTBa cBeTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0

62

HcTouHuku cBeTa.
IIpssmonuHerHOE
pacnpocTpaHEHHE CBETA.
3armenus Connua u JIyHsl

but6mmoreka [JOK
https://m.edso0.ru/ff0b3658

63

3aKOH OTpaKeHHSI CBETA.
3epkaina. Pemienue 3a1a4u Ha
MIPUMEHEHHE 3aKOHA OTPaKCHUS
CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBeta. 3akoH
IPEJIOMJICHUS CBETa

bub6nuoreka [JOK
https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHyTpeHHEE OTpakeHue
cBera. Mcnonp30BaHre IOIHOTO
BHYTPEHHETO OTPaKEHUS B
OIITHYECKHX CBETOBOJIAX

bub6nuoreka [JOK
https://m.edsoo.ru/ff0b3c5c¢

66

JlabGopaTtopHnas pabota
"HccnenoBanne 3aBUCHMOCTH
yTJIa IPEJIOMJICHUST CBETOBOTO
Jyda OT yIJIa MajJieHus Ha
rpanuiie "Bo3ayx-crexno""

67

VYpok-koHpepeHus
"Mcnonp30BaHUE MMOJHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS
CBsI3B"

68

JIuusel. OnrTnyeckas cuia

bubmnoreka [JOK



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

JIMH3bI

https://m.edsoo.ru/ff0b3{2¢

[TocTpoenue n3obpaxeHuii B

bubmuoreka [JOK

69
JIMH3aX https://m.edsoo.ru/ff0b444a
JlabGopaTtopHnas pabota
70 "Onpenenenne GoKyCHOTO bubnuorexa [JOK
pacCTOSIHUS U ONITUYECKOMN CHJIIBI https://m.edsoo.ru/ff0b4206
cobuparoiei TuH3b1"
VYpok-koH(pepeHIs
P dep BuGorexa [JOK
71 Onruyeckue JIMH30BbIE
" https://m.edsoo.ru/ff0c0a7e
npubOopsI
7 I'na3 kak onrTuyeckas cucrema. bubnuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanurs 3peHue"
Pa3noxxenue 6enoro ceeta B
74 cnektp. OnbiTel HhtoTOHA. bu6muoreka [IOK
CrnosxeHue CeKTpaabHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucrnepeust cBera
JlaGopatopHas pabota "OnbIThI
10 Pa3JI0KEHHUIO0 OENoro CBeTa B
75 CIIEKTP U BOCHPHUATHIO IIBETA buGnnorexa LIOK
P p https://m.edsoo.ru/ff0cOe2a
MPEAMETOB MPU UX HAOIIIOACHUT
yepes 1BETOBble PUIbTphHI"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepenus u qudpakmms’"
77 Omnpiter Pe3epdopna u bubmuoreka [JOK



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

II1aHeTapHas MOACIIb aTOMa

https://m.edsoo.ru/ff0c12a8

[Toctynater bopa. Mozens

78
aroma bopa
Hcnyckanue u norjionieHue
bu6mmorexa [IOK
79 cBeTa aToMoM. KBaHTHI.
. https://m.edsoo.ru/ff0c144c
JIuHeityaTbie CIEKTPbI
20 VYpok-nipaktukym "Habmonenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIIBI bubmmorexa ITOK
8 A https://m.edsoo0.ru/ff0c1672
20 Crpoenue aToMHOTrO sijipa. bubnnoreka [JOK
Hyxknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIEC IPEBpALCHUS. bub6nmoreka [IOK
M30Tonbl https://m.edsoo.ru/ff0clal4
Pemenue 3amau no teme:
84 "PagnoaKkTUBHBIE bubnnorexa LIOK
8 " https://m.edsoo.ru/ff0c1b4a
MpeBpalCHUs
85 [lepuon nmonypacnana
Ypok-koHDepeHIus
86 "1fa HoaKT(EIBII){He A3JIy4YEeHUs B bubnnorexa LIOK
A y " https://m.edsoo.ru/ff0c2126
NPUPOJIE, MEAUIIMHE, TEXHUKE
SInepHbIe peakiini. 3aKOHLI
87 cox paHeHIESI 3apsI0BOTO U buGnnorexa LIOK
p P https://m.edsoo.ru/ff0c1¢58
MacCOBOTI'0 YHCEIT
28 DHeprusi CBSI3u aTOMHBIX SITIEP. bubnmnoreka [JOK

CBs13b MacChl U SJHEPTUH

https://m.edsoo.ru/ff0c1d7a



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

89

Pemenue 3agay mo reme
"AnepHbie peakuuun"

90

Peakiun cuaTe3a U AEIIEHUS
snep. ICTOYHUKY SHEpTUu
CoiHIa 1 3BE31

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koupepennus "SAnepHas
3HepreTuka. JlercTBus
PaAMOAKTUBHBIX U3TyYEHUN Ha
JKUBBIE OpraHU3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanroBbie aBiaenus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas padbota no teme
"DJIeKTPOMarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIC BOJTHBI.
KBanToBsie siBrieHHS"

94

[ToBTOpeHue, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "BzaumoneiictBue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHuEe, 0600IIEHNE.
Pemienue pacueTHbIX U
Ka4yeCTBEHHBIX 3a/a4 110 TEME
"TemnoBsbie nporecch”

but6mmoreka [{IOK
https://m.edso0.ru/ff0c2572

96

[ToBTOpenue, 06061IeHNE.
Pemmenne pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 I10 TEME

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22



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

Al

"KIIJI TernmoBbIX IBUTATEIICH

[ToBTOpeHME, 0600IIEHNE.

97 Pewrenne pacueTHsIxX U | bubnuorexa [JOK
KaueCTBEHHBIX 3aJa4 10 TeEME https://m.edsoo.ru/ff0c2b30
"KII anexTpoycTaHoBOK"

[ToBTOpeHME, 0000IIEHNE.
98 JlaGopaTopHbIe pabOTEI 11O 1 1 bubmorexa ITOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeToBbIe SIBICHHS
[ToBTOpEeHME, 0000IIEHNE.

99 Pabota c Tekctamu 1o Teme 1 bubmuotexa [JOK
"3aKOHBI COXpAHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

IToBTOpenue, o6o0IICHNE.

100 Pabota ¢ TekcTaMH 110 TEME 1 bubnnorexa LIOK

| https://m.edsoo.ru/ff0c2e82
Konebauus u BoaHb!"
[ToBTOpenue, o6o0IICHNE.

101 Pabota ¢ TekcTtamu 1o TeMe 1 buGnnorexa LIOK

" " https://m.edsoo.ru/ff0c3044
CBeTOBBIE SIBIICHUS
[ToBTOpenue, o6o0IICHNE.

102 Pabota ¢ Tekctamu o TeMe 1
"KBaHToBas u siiepHas puzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME



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

IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pas3iindaTh SABJICHUA IO OINHMCAHUIO HMX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (I)I/I?»I/ILIGCKOC SABJICHHUC

1.3

pacro3HaBaTh IPOSIBICHHE H3YYCHHbIX (PU3MUECKUX SBICHUH B
OKpY’KalolleM MUpE, B TOM uucie GU3NIYeCKHue SBICHUS B TPUPOE,
IpU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3ajjauy B y4eOHYI0, BBIJIEIATh

CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONHKCHIBATH M3YYCHHBIE CBOMCTBA TeNl U (PU3MUECKUE SIBICHHUA,
UCHIONB3Ysl (pU3MUecKHe BEJIWYUHBI, MPH ONUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMBIX BEIMYMH, UX
0o003HAaYeHHs] W EOUHUIBI  (QU3NYECKUX BEJIMYUH, HAXOAWThH
bopMynbl, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIHYUHY C
JIPYTMMH BETUYMHAMHU, CTPOUTH TpadUKHU W3YYEHHBIX 3aBUCHUMOCTEMN

(bU3HYECKUX BETMINH

1.5

XapaKTCpU30oBaTh CBOMCTBa TECII, (bl/IBI/I‘-ICCKI/IC SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YyA H3Y4YCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMyJ'II/IpOBKy 3aKOHa MW 3alliuCbiBaTb €TI0 MAaTCMaTHYCCKOC

BBIPAKECHHE

1.6

OO0BACHATH (hU3MUECKUE SIBJIICHUS, MTPOLIECCHl U CBOWCTBA TE€J, B TOM
qucji€ MU B KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 Jorm4eckux maroB ¢ omopoid Ha 1 — 2
M3YYECHHBIX CBOMICTBa (PU3MUECKUX SBICHHM, (U3MUECKHUX 3aKOHa

HJIN 3aKOHOMCEPHOCTHU

1.7

peuiaTtb paC‘IéTHHe 3aJa4u B 1 -2 HeﬁCTBHH, HCIIOJIb3YS 3aKOHBI U




dopMyIibl, cCBSI3bIBaIOLIME (U3MYECKHE BEJIMYMHBI: Ha OCHOBE
aHajgu3a  yCIOBMS  3aJayd  3alMCbIBATh  KpPaTKOe  yCIIOBHE,
MOJICTaBIATh (PU3MYECKHE BEIUYMHBI B (GOPMYJIbI U IPOBOAUTH
pacuéTbl, HAXOOUTh CIPABOYHbIC JaHHbIC, HEOOXOIUMBIE IJIs
pemieHuss  3a1ad, OLEHMBATh  PEAJTUCTUYHOCTH  IOJYYEHHOM

bu3nYeCKOil BETUYMHBI

1.8

pacrno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(¢U3NYECKUX METOAOB, B ONHMCAHUU HCCIEIOBAHUS BBIICISATH
mpoBepsieMoe  MpeAnoyiokeHue  (TUIoTesy),  pa3iuyarb |
MHTEPIPETHPOBATH TOJyYECHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM

1.9

NPOBOJUTH OIBITHI TO HAONIONCHUIO (U3UYCCKUX SIBICHHHA WU
GuU3MYECKUX  CBOWCTB  Tel:  (OPMYyIUPOBATH  IMPOBEPSEMBIC
OpPENONOKEHUs, CcOoOUpaTh  YCTAHOBKY W3  NPEIIOKEHHOTO

000pyI0BaHUS, 3aMUCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE MPAMBIC U3MCPCHUSA C HUCIOJB30BAHUCM AHAJIOTOBBIX U
M (pOBBIX MPUOOPOB, 3aMKUCHIBATH MOKA3aHUs MPUOOPOB C YUETOM

3aJJaHHOH a0COIIOTHOM MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HCCIIEJOBAaHUE 3aBUCHUMOCTH  OJHOW  (PU3HYECKOMH
BEJIMYMHBI OT JPYrod C HCIIOJIb30BAHMEM TMPSAMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOro MCCIeIOBaHUs, cOOUpaTh
YCTAaHOBKY M BBINOJIHATh M3MEPEHUs, CJenys MpelIoKEHHOMY
iaHy, (uUKcUpOBaTh pe3yJbTaThl IOJYYEHHOH 3aBHCUMOCTH
(bu3NYEeCKUX BETUYMH B BUJAE MPEIJIOKEHHBIX TAOIUIl U IpaduKoB,

ACJIaThb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJIUTH KOCBEHHBbIE H3MEPEHUs (PU3MUYECKUX BEIMYUH, CIEays
MPEMJIOKEHHOM ~ MHCTPYKLMHU: IPU  BBIIOJIHEHUM  U3MEPEHHU
coOupaTh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBIUHCIISATH 3HAUEHUE

UCKOMOM BEJTNYUHBI

1.13

coOmoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢

1abopaTOPHBIM 000PYTIOBAHUEM

1.14

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB W TEXHUUYECKUX
YCTPOWCTB, XapaKTepU30BaThb MPUHIUIBI JCUCTBUS U3YUEHHBIX
npuOOpOB M TEXHHUYECKUX YCTPOMCTB C TOMOIIBIO UX OIMCAHUS,

UCTIONB3Yysl 3HAaHUSA O CBOMCTBAaX (M3WYECKUX SBICHHH U




HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAWTH TpUMEpPHl (HaXoauTh HWHQOpPMAIMIO O MpUMepax)
MPAKTUYECKOTO  HCIOJNb30BaHUS  (U3WYECKUX  3HAHUH B
MOBCEIHEBHOM JKM3HM i1 o0ecnedeHuss O€30MacHOCTH IpH
oOpamieHnud ¢ TpubopaMu W TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHs 370pPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHHUS B OKPYXKAIOIIeH cpene

1.16

OCYUIECTBIIATh OTOOP MCTOYHUKOB MHGOpMalUU B ceTH VMHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHWM M MYTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB
BBIJICNIATE MH(DOPMAIUIO, KOTOpasi SBISETCS MPOTHBOPEYMBON WU

MOJKET OBITH He,HOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHuN
HAYYHONOIYJISIPHYIO ~ JINTEPATypy  (DU3UYECKOTO  COJEpKaHMA,
CIPAaBOYHBIE MaTepHallbl, pecypcbl ceTtu MHTepHeT, BIaAcTh
npuéMamu KOHCIIEKTUPOBaHUS TEKCTA, npeoOpa3oBaHuUs

nH(pOpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHbBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB HH(pOpManu (HU3NIECKOTO
COJIep’KaHus, B TOM 4Hclie MyOJINYHO JielaTh KpaTKUe COOOIIEHHUS O
pe3yJbTaTaXx MPOEKTOB MM Y4YeOHBIX HCCIENOBAaHUM, HpU 3TOM
rPAaMOTHO HCIIOJIB30BaTh WM3YYEHHBIM IOHATUMHBIN anmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

OpU  BBIOJHEHUH  Y4YEOHBIX  TMPOEKTOB U HUCCIEIOBAHHMA
pacripefiensTh  00SI3aHHOCTH B TPyNIe B  COOTBETCTBHUH  C
IMOCTAaBJICHHBIMU 3aJadyaMH, CJICIUTH 3a BBINIOJHEHHEM INIaHa
IefcTBUH, aJeKBaTHO  OLIEHMBAaThL COOCTBEHHBIM  BKJIad B
JIeATEIbHOCTh TpyIIIbI, BBICTpPanBaTh KOMMYHHUKaTUBHOE

B3&I/IMOI{€I710TBHC, YUUThIBaAsA MHCHHUEC OKPYIKAIOIIUX

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus




1.1

HCIIOJB30BaTh IMOHATHUA

1.2

pas3siindaTh SABJICHUA IO OINHMCAHUIO HMX XAaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I?»I/ILIGCKOG SABJICHHUC

1.3

pacro3HaBaTh IPOSIBICHHE H3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MUpe, B TOM uucie GU3NIeCKue SBICHUS B TPUPOIE,
IpU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a7jauy B y4eOHYIO, BBIIEIATh

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONHKCHIBATH M3YYCHHBIE CBOMCTBA Tel U (PU3MUECKUE SIBICHMUA,
UCHONB3Ysl (pU3MUecKre BEJIWYUHBI, MPH OMNUCAHUU MPABHIBHO
TPaKTOBaTh  ()U3WYECKHHA  CMBICI  HCIOJB3YEMBIX  BEJIWYHH,
0003HaUeHHs] W EOUHUIBI (QU3NYECKUX BEJIUYUH, HaAXOAMThH
dopMynbl, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYI0O BEIHYUHY C
JIPYTMMH BETUYMHAMHU, CTPOUTH TpadUKHU W3YYEHHBIX 3aBUCHUMOCTEMN

(bU3UYECKUX BETMINH

1.5

XapaKTCpU3oBaTh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIpU OTOM JdaBaTb CJIOBCCHYIO
(I)OpMyJII/IpOBKy 3aKOHa HW 3allkuCblBaTb €0 MAaTCMAaTHYCCKOC

BBIPAKECHHE

1.6

OOBACHATH (PU3MUECKHUE MPOIECCHI U CBOMCTBA TEJ, B TOM YUCJIE U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TTPUYUHHO-CJICICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE U3
1 — 2 norumyeckux maroB ¢ MOMOmbl0 | — 2 M3y4eHHBIX CBOMCTBA

bu3nyecKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacué€THble 3a7auu B 2 — 3 JIEHCTBUS, UCIOJb3YS 3aKOHBI U
dopMyIbl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE
aHaJ3a yCJIOBHUs 3aaud 3allMCBhIBATh KPATKOE YCIIOBUE, BBIABIATH
HEOCTAaTOK JAaHHBIX JUIsl peleHHs 3a7ayd, BbIOMpPATh 3aKOHBI U
dopMyIibl, HEOOXOAUMBIE I €€ pEelIeHMs], POBOJIUTH PACUETHI U
CpPaBHUBaTh IMOJYYEHHOE 3HaueHUEe (U3NYECKOH BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpOOJIEMBI, KOTOPbIE MOXKHO DPELIUTh IPU IOMOLIU
(Gu3nuecKux  METO/IOB, MCIOJIb3Yysl ONHCAaHHE MCCIIEJOBAaHUS,
BBIJICJIATH IIPOBEPSIEMOE MPEIIIOIOKEHUE, OLICHUBATH IIPABUIBHOCTD

MOpsIIKa TIPOBEICHUS UCCIISIOBAHUS, ACJIaTh BHIBOIBI

1.9

IMPOBOAUTH OIIBITBHI I10 Ha6J'IIOI[eHI/IIO Q)HSHHGCKI/IX SIBIICHUH HWIIH




(GU3MYECKUX  CBOMCTB  Tel:  (OPMYIHpPOBATH  MPOBEPSECMBIC
MOPENNONIOKEeHUs, CcOoOUpaTh YCTAHOBKY U3  MPEAJIOKEHHOTO

000py0BaHUs, ONUCHIBAThH XO/1 ONbITA U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJHATE MPAMBIC HU3MEPCHHUA C MCIIOJIB30BAHUCM aHAJIOTOBBIX
npuOOpoB W JATYUKOB  (UBWYECKUX BEJIMYUH, CpPaBHHUBATH
pe3ysbTaThl U3MEpPEHWH ¢ y4€ToM 3aJaHHOH  aOCONIIOTHOM

MNOTpCIIHOCTH

MPOBOAUTHL  MCCIEAOBAaHUWE 3aBHUCHUMOCTH  OJIHOM  (pU3NYECKOM
BEJIMYUHBI OT JPYrOM C HCHOJIB30BAHUEM TMPSMBIX HW3MEPEHUMN:
IUTAHUPOBATh HCCIIEJIOBAaHUE, COOMpATh YCTAHOBKY M BBINOJIHSTH
U3MEpPEHUs, CIeays TPeUIOKCHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJTYYSHHON 3aBUCUMOCTH B BUE TaOJHIl U TpauKoOB,

ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

MPOBOAWTH  KOCBEHHBIE  W3MEpPEHUs  (U3NYECKUX  BEIUYHH:
IJIaHUPOBATH 3MEPEHMUH, co0Ouparb JKCIIEPUMEHTAIIBHYIO
YCTAaHOBKY, CJEAys TMPEIIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HA4YCHHEC BCIINYNHBI

1.13

coOnrofaTh TMpaBuia TEXHUKU O€30MacHOCTH Tpu pabore cC

1a00paTOpHBIM 000pyI0BaHUEM

1.14

XapaKkTepu30BaTh MNPUHIUIBI JIEHCTBUS H3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUs, HCIOJIb3Ys
3HAHUS O CBOWCTBaX (U3MUYECKUX SBICHUH U HEOOXOIUMbIE

¢u3nyecKrue 3aKOHOMEPHOCTH

1.15

pacio3HaBaTb MPOCTBIC TEXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pBI o CXeMaM U CXCMATUYHBIM PUCYHKaAM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C TMOCJICOAOBATCIIbHBIM W TapaJlJICIbHBIM
COCAMHCHUEM  JJICMCHTOB, pasjiddasl YCJIOBHBIC 0003HaYEHHST

AJIEMEHTOB JIEKTPUYECKUX LIETIEeH

1.16

NOPUBOAUTH TPHUMEPHl (HAXOAWTHh HMH(POPMALUIO O TNpUMepax)
INPAaKTUYECKOI0  MCIOJIb30BaHUS  (PU3MYECKUX  3HAHUH B
MOBCEHEBHON KM3HM s oOecrieueHHss O€30MacCHOCTH  TPH
oOpamieHun ¢ mnpubopaMM U TEXHMUYECKUMM  yCTPOMCTBAMH,
COXpaHEHHMs 370pOBbS M COONIOZACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPY KAIOIIEH cpefie

1.17

OCYUIECTBIIATh TMOUCK HMH(OpMANMKU (U3NYECKOTO COJIEpKaHUs B




cetu MHTEpHET, HA OCHOBE MMEIOLIUXCS 3HAHUN U IIYTEM CPaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBIIENATH HMH(OpMAIHMIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJTOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPU BBHIMIOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEPATypy (U3MUYECKOTO COJICpXKAHUS, CIPaBOUYHBIC
Marepuaibl, pecypchl cetu HuTepHer; BunageTh mnpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi UHGOPMAIIUU U3 OJTHOM

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

co3MaBaTh COOCTBCHHBIE THCHMEHHBIE U  KPaTKUE  YCTHBIC
cooOmieHus, 0000mas WHPOpPMAIUIO W3 HECKOJBKHUX HCTOYHHUKOB
(U3HYECKOTO COACPKAHMSI, B TOM YHCIE IyOJWIHO TPEICTABISTH
pe3yIbTaThl IPOCKTHOM WIIM UCCIIEA0BATEIIBCKOM NEATeILHOCTH, TTPH
9TOM TPaMOTHO HCIIOJIb30BATh W3YyYCHHBI IOHATUHHBIN amnmapar

Kypca (pU3MKH, COMPOBOXK/IATh BBICTYIUICHUE TIPe3eHTalnen

1.20

IPY BBINOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIEN0BAaHUN (PU3NYECKUX
IPOIIECCOB PAaCHpEeNsiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA 3aJa4aMH, CJICIAATH 34 BBIINOJHEHUEM IIJIaHa
JEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHHUBATh
COOCTBEHHBI BKJIaJ B JAEATEIBHOCTb TpPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMOJECHCTBHE,  IMPOABIAS  T'OTOBHOCTH

paspemniaTh KOHMIUKTHI

9 KUIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
Oﬁpa30BaTeﬂbH0ﬁ nmporpamMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIOJIb30BAaTh N3YUYCHHBIC ITOHATUS

1.2

pa3jindaTtb ABJICHUA 110 OIMMMCAHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (i)I/ISI/I‘-ICCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PH3MUECKUX SIBICHUH B
OKpY’KalolleM MUpE, B TOM uucie (pU3n4ecKue sBJICHUS B IPUPOAE,
IIPU ITOM NEPEBOAUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO, BBIICISTh

CYILIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PUBNUECKUX SIBICHUN

1.4

OIIMCBIBATH H3YUYCHHBIC CBOMCTBAa TE€l H (1)I/I3I/ILICCKI/IC SABJICHUA,




UCHONB3Ysl (U3MUECKHE BEJIWYMHBI, MpPU OMNUCAHUU IPABHIBHO
TPaKTOBaThb  (DU3MYECKHH  CMBICI  HCIOJIB3YEMbIX  BEJIWYMH,
0003HAaYeHUs] W EOUHUIBI (QU3NYECKUX BEJIUYUH, HAXOAMTH
bopMysbl, CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYUHY C
JIPYTMMH BETMYMHAMHU, CTPOUTH I'paKHU W3YYEHHBIX 3aBUCHUMOCTEN

(bI/I3I/I‘l€CKI/IX BCJINYHNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (bHSH‘lCCKI/IC SABJICHUA WU IIPOLCCCHI,
HCIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpU OTOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa MW 3aIlMChIBAaTb €ro MaTeMaTH4YCCKOC

BBIPAKCHHE

1.6

OOBSACHATH (PU3NYCCKUE MPOIIECCHI U CBOWCTBA TEJ, B TOM YUCIIC U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE U3
2 — 3 JIOTMYECKHUX IIIaroB ¢ MOMOUIbIO 2 — 3 HM3YyYEHHBIX CBOMCTBA

bu3nUecKux ABICHUN, GU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3aJaud (ONMparoluecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCIOIb3Ysl 3aKOHbl U  (OPMYIbI, CBA3BIBAIOIINE
¢u3nueckre BETMYMHBI: HAa OCHOBE aHaJIW3a YCIOBHUS 3a7add
3allUCBhIBaTh KPATKOE YCJOBUE, BBIABIATH HEJOCTAIOIIME MU
U30BITOYHBIC JaHHBIC, BEIOUPATH 3aKOHBI U (POPMYIIbI, HEOOXOTUMBIE
JUI pEeLIeHUs, MPOBOAUTh PacuéThl M OLEHUBATh PEATMCTUYHOCTH

MOJIYYCHHOI'O 3HAaUCHU A (1)H3HLICCKOI>'I BCINYHHBI

1.8

pacno3HaBaTb HpO6J1€MBI, KOTOPBIC MOKHO pPCHINTL TPpU NOMOIIU
q)nanecxnx MCTOAO0B, UCIIOJIB3Ysd OIMHMCAHHUE MCCICAOBAHUSA, BbIACIIATD
MMPOBEPACMOC MPCAIOJIOKCHUEC, OLICHHBATL IMMPABUIIBHOCTL IIOPAAKaA
MNPOBCACHUA HUCCICAOBAaHUA, [OCJIATb BbIBOJbI, HWHTCPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIO,[[eHI/II\/'I 1 OIIbITOB

1.9

MPOBOAMUTH OMBITHI TO HAOMIOACHHUIO (PU3UYECKUX SBICHUM WIH
(¢u3NYECKUX CBOWMCTB TEJ: CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3
U30BITOYHOTO HabOpa 00OpYyIOBaHUS, OMHUCHIBATH XOJ OIbBITA U €ro

pe3yIabTaThl, (POPMYITHPOBATH BHIBOIBI

1.10

OPOBOIUTH TPH HEOOXOJUMOCTH CEpPHI0 TMPSAMBIX HM3MEPEHHH,
OTpe/ieyisisl CpeHee 3HAuYCHHE H3MEpsAeMOil BeTMUYHHBI ((HOKYyCHOE
paccTtosiHue CoOMparoIell JIMH3bI), 00OOCHOBBIBATH BEIOOP criocoda

U3MEpeHHsl (M3MEPUTEIBHOTO MPUOopa)




IPOBOAMTH HCCIIEJOBAHUE 3aBUCHMOCTEH (DM3MYECKUX BEJIUYMUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHMI: IUIAHUPOBATh UCCIIEN0BAHUE,
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUAE TaOJIUIU

rpaduKOB, Ae1aTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHMS

1.12

OPOBOJIUTH  KOCBEHHBIE  HM3MEpeHHs  (U3WYECKHX  BEJIHYWH:
IUTAHUPOBATh U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATE M3MEPEHHUs, Cleays MNPEJJIOKEHHON HHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEIIMYMHBI M aAHAJIU3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmonaTh TMpaBWjia TEXHUKH O€30MacHOCTH TMpH paboTe ¢

1abopaTOpHBIM 000PYIOBAHUEM

1.14

pa3In4aTh OCHOBHBIE NPHU3HAKU M3YYEHHBIX (PU3UUECKUX MOJENEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TeNo, TOUYECUHBIH
UCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTO sapa

1.15

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OMNMCAHUs, HCIOJIb3Ys
3HAHUS O CBOWCTBaX (U3MUYECKUX SBICHUH U HEOOXOIUMBIE

¢buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEpHUTENbHBIX  MpUOOPOB U
TEXHOJIOTUYECKUX TPOLECCOB MPHU PEIICHHH yUeOHO-TIPAKTHYECKUX
3ajjay, ONTHYECKUE CXEMBbI JUIsl TOCTPOEHUS N300pakeHUH B IIIOCKOM

3epKaje u coOuparoIei TuH3e

1.17

NPUBOIUTE TIPUMEPHl (HAXOAWTh HMH(POPMALUMIO O TpUMepax)
IPAaKTUYECKOI0  HCIOJIb30BaHUS  (PU3MUYECKUX  3HAaHUH B
MOBCEIHEBHOM JKM3HM i1 o0ecnedeHuss O€30MacHOCTH IpH
oOpamieHun ¢ mnpubopaMM U TEXHMYECKUMM  yCTPOHCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOACHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKPY KAIOIIEH cpefe

1.18

OCYUIECTBIIATh TMOUCK HMH(OpMaMKU (U3NYECKOTO COJIEpKaHUS B
cetn MHTEpHET, caMOCTOSTENHHO (HOPMYIHUPYSI MOMCKOBBIN 3ampoc,
HaxOJUTh IyTH ONPEIEICHUS JOCTOBEPHOCTH  IOJYyYEHHOU

uH(POpMAIlMM HAa OCHOBE HMMEIOIIMXCS 3HAHUW W JOTMOJHUTEIBHBIX




HCTOYHUKOB

1.19

UCIOJIb30BaTh IPU BBHINOJIHEHMHM YYEOHbIX 3aJaHUA Hay4HO-
MOMYJISIPHYIO JIUTEPaTypy (U3MYECKOTO COICpKAHUS, CIPaBOUHBIC
MaTepuaibl, pecypchl ceTd MHTepHeTr; Biazere npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusi UHGOPMAIIUU U3 OJTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co371aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBe HWH(GOpPMAlMU M3 HECKOJIBKHX HCTOYHUKOB (UINYECKOTO
cojiepaHus, MyOJUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHON HIH
UCCJIEAOBATENIbCKOM  JESATENIbHOCTH, HpPU  3TOM  PaMOTHO
WCIOJb30BaTh HM3YYEHHBIM TMOHATUHHBIA ammapar HU3y4yaeMoro
pasnena (pU3MKK U CONPOBOXKIATh BBICTYIUICHHE IPE3EHTAIUel C

y4€TOM 0COOEHHOCTEH ay TMTOPHU CBEPCTHUKOB

1.21

IPY BBINOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBaHUN (DPU3NIECKHUX
MIPOIIECCOB PACTIPEEsaTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
OOCTAaBJICHHBIMHM 3aJad4aMHu, CICOUTHh 3a BBIIIOJHCHUCM IIJIaHa
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO OLICHUBATH
COOCTBEHHBI BKJAJ B JEATCIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBHE,  TIPOSABIISII  TOTOBHOCTH

pa3pemath KOHQIHKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIeMEeHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETO MHUPA

1.1

®uszuka — Hayka O npupone. SIBIEHHS NPUPOIBL.
@usnueckue SBICHUA: MEXAHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CB€TOBBIC, 3BYKOBLIC

1.2

@usnueckue BeNMWYHMHBL. V3MepeHuwe  (QHU3NUECKUX
BenuunH.  @usnueckue npubopsl.  [lorpemHoctsh

n3MepeHuil. MexxayHapoIHasi CUCTEMA €IMHULL

1.3

EctecTBeHHOHAyuHBI METOJ MO3HAHMS: HaOIIOJECHUE,
IIOCTAaHOBKA HAay4YHOT'O BOIPOCA, BBIJBMKCHHUE TUIIOTES,
HKCHEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHUA

1.4

Onucanue GU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

1.5

[IpakTuueckue padbOTHI:

H#H#Par###3mepeHne pacCTOSHUM.
##HPar#H##3mepenne o0bEMa KUIKOCTH U TBEPAOTO
Tena.

###Par###Onpenenenne pa3MepoB MaJlbIX TeJ.
###HParf##l13Mepenne  Temneparypbl IpH  OMOILU

XKHUJKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATYPbI

[NEPBOHAYAJIBHBIE CBEJJEHU A O CTPOEHUUN BEILLIECTBA

2.1

H##HPar###CTpoeHne BELECTBAa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmBITH,  /IOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par##Ht]lBokenue  yactun  BemiectBa.  CBs3b
CKOPOCTH  JIBFDKCHHS 4YacTHII C  TEMIIepaTypou.

BpoyHoBckoe nBmxenue, Tuddy3us

23

B3anmopaeincTBre 4acTUIl BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAHHUC




24

HiHPar### ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE
ra3oB, >KMJIKOCTEH U TBEPABIX (KPUCTAITUYECKUX) TEI.
B3anmocBs3bp MEXIy CBOWCTBAMHM BEHIECTB B PA3HBIX
arperaTHbIX COCTOSIHMSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOBI

2.6

[IpakTuueckue padbOTHI:

###Par###Onenka quaMeTpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM (oTorpaduii).

H#AHPar###ONBITEL 1O HAONIOAEHHUIO  TEIUIOBOIO
pacIIMpEeHHUs Ta30B.

HH#HHPar###OnpITEI IO OOHAPY)KCHHUIO JICUCTBUS CHII

MOJIEKYJIAPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEUCTBUE TEJI

31 MexaHnuueckoe JIBUKEHHUE. PaBHOMEpHOE u
HEPaBHOMEPHOE JIBIKEHHE
#iHParf##Cropocts.  CpenHsisi  CKOpPOCTb  IIpHU

3.2 HEpPaBHOMEPHOM JIBIKEHUHU. Pacuér myTw u BpeMeHu
JBUKCHUS
SABnenue mHepnuu. 3akoH WHepIUU. B3anmopeiicTBue

33 TeJ KaK MpUYMHA U3MEHEHUS CKOPOCTH JBUKECHHS TEJl.
Macca kak Mepa HHEPTHOCTH Teja

14 ##H#Par###InoTHocTs BemecTBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eIMHULIE 00BbEMA BellecTBa

3.5 Cuiia KaK XapaKTepUCTHKA B3aUMOJICUCTBUS TEI

16 Cuna ympyroctu u 3akoH ['yka. M3MepeHue cuibl ¢
MTOMOMUIbIO AMHAMOMETPA

37 H##Par###SIBnenue Tarorenus u cuna Tsxectu. Cuna
TSKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocth

18 Cuna tpenus. TpeHHE CKOIBXKEHHS U TPEHUE TOKOS.
Tpenue B mpupo/ie U TEXHUKE

19 H##HPar#H##Crio)keHne CWl, HaIlpaBJIEHHBIX IO OJHOMU
npsiMoil. PaBHoIelicTBY01IAs CUIT

3.10 [IpakTuueckue padbOTHI:




OmnpeneneHne CKOPOCTH PaBHOMEPHOIO  JIBUKEHUS
(wapuka B OKMJIKOCTH, MOJEIU  3JIEKTPHUUECKOro
aBTOMOOWJIE M Tak painee). OmpexneneHue cpenHen
CKOPOCTH CKOJIb)KEHUS Opycka WM IIapuka 10
HaKJIOHHOM miockoctu. OrnpeneneHue IUIOTHOCTU
TBEpPIOrO  Teua. OnblITHI, J€MOHCTPHUPYIOINE
3aBUCUMOCTh PacTsDKeHUs (nedopmarviu) npy>KUHBI OT
NPUIIOKEHHON  CuJibl.  ONBITBI, JEMOHCTPUPYIOIINE
3aBHCUMOCTB CHJIBI TPEHHsI CKOJIBKEHHUS OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11

®u3ndecKkue SBICHUSI B npupoaec: NpuMeEpbl ABUKCHUA C
Pa3IMIHBIMU CKOPOCTAMU B JKHBOM W HEKHUBOM npupoae,

HCﬁCTBHG CHUJIbI TPCHUA B ITPUPOAC U TCXHUKE

3.12

TexHudeckue YCTpOﬁCTBaZ JAUHAMOMCETP, TOAUIUITHUKN

TIABJIEHME TBEP/BIX TEJI, )KUIKOCTEI 1 TA30B

4.1

HaBnenue tBEpHoro Ttenma. CrmocoObl yMEHBIICHUS U

YBCJIUMYCHUA NAaBJICHUA

4.2

HaBJ’ICHI/Ie rasa. 3aBUCHUMOCTH JaBJICHHUA TIa3a OT

00BEMa, TeMIepaTypbl

4.3

Hepeﬂaqa JaBJICHHUA TBépIIBIMI/I TCJIaMU, XUAKOCTIMU U

razamu. 3axoH [Tackans. [ITHeBMaTHUeCKHE MAIIUHEI

4.4

3aBUCUMOCTh  JaBJICHHS JKUIKOCTH OT TJTyOWHBI
I'mapocraTuueckuit napajokc. Coobmaromuecs

COCYBI. FI/II[paBJ'II/I‘ICCKI/Ie MEXaHHU3MBbI

4.5

Atmocdepa 3emsnm U aTtMocepHOe  JaBJICHHE.
[TpyyMHBI  CyIIECTBOBAHHMS  BO3AYIIHOM  OOOJIOYKH
3eMuIH. OmnbIT Toppuuennn. 3aBUCUMOCTh
aTMOC(EpHOro JaBIEHHS OT BBICOTHI HAJ| YPOBHEM

Mops

4.6

N3smepenne armocdeproro nasnenus. [Ipubopsr mms

HU3MCPCHUMA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelictBue XUIKOCTHM M ra3a Ha NOTPYKEHHOE B HUX
Teno. BreiTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT
00béMa TOTPYKEHHOH B JKUAKOCTH 4YacTH Tela.
OnpeneneHne BbITAJIKUBAIOUIEH CHIIbI, JEUCTBYIOIIECH
Ha Telo, MOrpyKEHHOE B JKHMIAKOCTb. IIpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAKOUICH CUIIBI, JCHCTBYIOLIEH
Ha TEJIO0 B JKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CHWJIbI, IEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMA
MOTPYKEHHON B JKMJIKOCTh YaCTH Teja U OT IUIOTHOCTHU
xuakoctu.  KoHcTpympoBaHume — apeomeTpa WM
KOHCTPYMPOBAaHME  JIOAKM M  ompeaelieHue  eé

rpy30n04bEMHOCTU

4.10

dusznueckue  SABJICHUS B NPUPOJE:  BIMSHUE
atMoc(epHOro  JaBlIiEHUSI Ha JKUBOHM  OpraHuU3M,

IIaBaHKE PBIO

4.11

TexHudyeckue ycCTpOMCTBA: COOOIIAIOIIUECS COCYIBI,
YCTPOMCTBO BOAOMPOBOJIA, THUIAPABIMYECKUN TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMED, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTbD, DHEPT' A

5.1 Mexanudeckas pabota

5.2 Mexanudeckas MOITHOCTb

53 IIpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAas

' miockocTh. [IpaBuso paBHOBecHs pplyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
«3omoroe  mpaBuio»  MexaHuku.  Koaddunuent

5.5 IOJIE3HOTO JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast SHEPTUU TEJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sneprus

53 [Tonnast mMexaHuueckasi HEprusi. 3aKOH HU3MEHEHUS U

COXpaHCHHA MEXaHUYeCKOM OHCPIun
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[IpakTuueckue padbOTHI:

#H#HPar##Onpenenenue pabOThl CUIIBI TPEHHs TNpU
PaBHOMEpPHOM JBW)KEHHUU Tejla [0 TOPU30HTAIBHOM
nosepxHoctu. MccienoBanue yciioBuil paBHOBeCHUs
ppaara. M3mepenne KIIJI HakIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3daKOHa COXpPAaHCHUA MEXaHUYECKOH SHEpPIruun

5.10

®duznyeckue SABICHUSA B npupoAc: pblvaru B TCIIC

YCIO0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblYar, IMOABWKHBIA U
HEMOJIBIKHBINA OJIOKH, HAKJIIOHHAS TJIOCKOCTb, IPOCTHIE

MEXaHU3MBI B OBITY

8 KUIIACC

Kon
pasjiena

Kon
3JIeMEHTA

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

TEITJIOBBIE ABJIEHU A

6.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOMN
TEOpUU CTPOCHMs BellecTBa. Macca M pasmepbl
MoJsieKysl.  OnbITbl, NOATBEP)KJAIOLUIME  OCHOBHBIE

TTOJIOXKCHHA MOHeKyHHpHOKHHeTquCKOﬁ TCOpHUU

6.2

Monenn  TBEPAOro, IJKUIKOTO UM Ta3000pa3HOTo
cocrosiHuil BemiectBa. Kpucramiudeckue u aMopdHbIe

TCJ1a

6.3

OOBsicHEHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPABIX TEI
Ha OCHOBE TMOJOXEHUH MOJEKYISIPHOKMHETHYECKOMN

TEOpuu

6.4

CMmaunBaHue 1 KalMWJIJISIPHBIC ABJICHUSA

6.5

TennoBoe paclIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TeMIEpPATypbl CO CKOpPOCTHIO

TCIIJIOBOT'O JABMIXKCHUSA YaCTHUI]

6.7

BnytpeHHsAs JHEPIHUs. Crioco6b1 U3MECHEHUS

BHYTPEHHEN »HEpruM: TeIlonepeaadya U COBEPLICHUE




paboTsl

Bunae! Temionepenaun: TEIonpoBOAHOCTh, KOHBEKLIHS,

6.8

W3JIy4YeHUE

KomunuecTtBo  Temnotel.  YjenbHas — TEMIOEMKOCTh
6.9

BEI[ECTBA

TemmooOMeH U TEMIOBOE paBHOBECHE. YpaBHEHUE
6.10

TEIJIOBOro OaiaHca

[InaBnenne W  OTBepAEBaHHE  KPUCTAJUTMUECKUX
6.11

BEILIECTB. Y IeibHAas TEIIOTa IJIaBICHUS

[TapoobpazoBanue u  koHneHcanus. VcnapeHue.

Kunenne. VYgaenbHas Temjgora mapooOpa3oBaHUS.
6.12

3aBUCHMOCTh TEMIIEPATyPbl KUTICHHS] OT aTMOc(epHOTro

JTABIICHUS
6.13 BnaxnocTs Bo3yxa
6.14 DHeprus TOIMBa. Y IeJIbHas TEMI0Ta CTOPaHUs

[Mpunnuner  padoter  TermoBeix aBuratener  KIIJ]
6.15 TEIJIOBOT'O ABUTATEls1. TEemIOBbIC OBUrAaTEIN U 3allydTa

OKPY’KaloIleH cpeibl

3aKOH COXpaHEHMs U TPEBpAIlCHHUs HSHEPruu B
6.16

TEIUIOBBIX IMpoLieccax

[IpakTuueckue paboOThI:

HH#HPar###ONbBITEI TI0 OOHAPY)KEHUIO JEHCTBUS CHJI

MOJIEKYJISIPHOTO MPUTSKEHHUS.

HA#HParf#H##0NbITHL 110 BBIPALIUMBAHUIO  KPUCTAJIIOB

IIOBApEHHOM COJIM WM caxapa.

HAHPar###ONBITEL 10 HAOIIOLEHUIO  TEIUIOBOTO
6.17

pacuIMpeHHst ra3oB, KUIKOCTEN U TBEPBIX TE.
###Parf##0npenencHue aBieHUs Bo3Ayxa B OayuloHe
LIIpULIA.

#H#Par##H#ONBITE, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
JIaBJIEHUS] BO3/lyXa OT €ro o0bEMa M HarpeBaHUs WM

OXJIAXKJICHHUA.




###Par### [poBepka runoTe3bl TUHEHHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPHUYECKOI
TpyOKe OT TeMIepaTyphl.

###HPar###Habmonenne  W3MEHEHHsT ~ BHYTpPEHHEH
JHEPrUM Teja B pe3yJsibTaTe TeIUIoNepenadyr U padoThI
BHEIIHHUX CHIL

#H##Par###llccnenoBanue sIBIEHUS TeIIoOOMEHa IpH
CMEIIMBAaHUM XOJIOJIHOW U rOpsYEr BOJIBI.
###Par###Onpenenenue KOJIMYECTBA TETJIOTHI,
MOJIyYEHHOTO BOJIOM MpHU TEIMIOOOMEHE C HArpeThiM
METATMYECKUM LAJIHHIPOM.

##HPar###Onpenenenne  yIenbHOH — TEMIIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue npouecca HCHapeHus.
#H##Par###OnpeneieHue OTHOCUTENIBHOM  BJIAXKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue y1eabHON TEIUIOTHI TUIABICHUS

JbpJa.

6.18

®usnyeckue SBICHHUS B MPHUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalmWwUIspHbIE SBJIEHHMS B MPHPOJE,
KpHCTaJlUIbl B IpUpoje, nznydenue ConHlla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHEesl, CHera.

6.19

TexHnyeckue ycTpoWCTBa:  KalWULIPBI, INPUMEPHI
HCIIOJIb30BAaHUSl KPUCTAJUIOB, KUAKOCTHBIN TEPMOMETP,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, TMTPOMETpPBI, ICUXPOMETpP, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHET'O CIr'OPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa 3JIeKTpUUECKUX 3apsiioB
BzaumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBHCUMOCTD CHJIBI B3aMMOJCHCTBHS 3apSHKEHHBIX TET

OT BCJIMYMUHBI 3apsA10B U paCCTOAHUA MCKIY TeJIaMI/I)




DneKTpuueckoe ToJe. Hanpsoxkéanocthb

7.3 aneKTpudeckoro  mouss. IlpuHnun — cynmepno3unuu
INEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenn »snexkTpuueckux 3apsoB. DJIE€MEHTapHBII
7.4 anektpuueckuid 3apsa. Ctpoenue aroma. IIpoBoaHukM
U JTURJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTrO 3apsiia
6 DNEeKTpUYeCKUi  TOK.  YCIOBHSL  CYIIECTBOBaHHS
' 3JEKTPUYECKOTO TOKA. MICTOUHHMKHM MOCTOSIHHOTO TOKa
HerictBus 3JIEKTPUUIECKOTO TOKa (TemioBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KUJKOCTSAX U rasax
o Onektpuueckas uenb. Cuiia TOKa. DJIEKTpUUECKOE
' HaIpsHKEHUE
79 CornpoTuBieHue MPOBOJHUKA. VY nenbHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa aJ1s yyacTka Lenu
1 [locnenoBarenbHOE M THapajyieIbHOE  COEAMHEHHUE
' MIPOBOIHUKOB
PaGora u MOIIHOCTH DSIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenua
13 DneKTpuuecKue Uenu U MOTPEOUTENTH SJIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTositHHBIE MarHuThL. B3anmonelicTBre NMOCTOSHHBIX
7.14
MarHuTOB
715 MaruauTtHOoe moJjie. MarHutHoe 1mone 3eMiIM U €ro
' 3HA4YEHME JUJIS )KU3HU Ha 3emiie
716 Oneir Opcrega. MarHuTHoe 1o0Jie 3JIEKTPUYECKOTO
' ToKa. [[puMeHeHne 31eKTPOMArHUTOB B TEXHUKE
JlelicTBME MAarHUTHOrO MOJII HA MPOBOJHUK C TOKOM.
7.17 DIIEKTPOABUTATENb MTOCTOSSHHOTO TOKa. Vcrons30BaHue

SHCKTpO,Z[BI/IFaTeHeﬁ B TCXHUYCCKUX YCTpOﬁCTBaX H Ha




TpaHCIIOpTe

Oneitel  @apages.  SIBiaeHME  2IEKTPOMArHUTHOMN

7.18
neaykuud. [Ipasuno Jlenna
DIEeKTpOreHeparTop. CriocoOsr MOJTyYEHUSs
7.19 MEKTPUYECKOM  SHEpruu.  DJEKTPOCTAHLMKM  Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH
[IpakTuyeckne paboOTHI:
OmnbITH IO HAOTIOACHUIO AIIEKTPHU3AINN TNl MHITyKIHEH
U TIpU COIIPUKOCHOBEHHH.
HccnenoBanne JeMcTBUS AIIEKTPUUYECKOrO TMOJS  Ha
MIPOBOJIHUKY U JHIJICKTPUKH.
COopka u mpoBepka pabOThI AIEKTPUUYECKON IenH
MOCTOSIHHOT'O TOKa.
W3mepeHue u peryampoBaHue CUIIbI TOKA.
W3mepeHue u peryaupoBaHue HapsHKeHUs.
HccrnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
4yepe3 pe3UucTop, OT CONPOTUBIIEHUS PE3UCTOpA MU
HanpspKEHUs Ha pe3ucTope.
OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
7.20 JEKTPUYECKOTO COMPOTHUBIIEHUS IPOBOJHUKA OT €ro

JUIMHBI, IJIOLIAAH TONIEPEYHOro CeYeHUs U MaTepuasa.

[IpoBepka mpaBmia CJHOXKEHHUS HAMNPSOHKEHUH TpU
MOCJIEIOBATEIbHOM COEJIMHEHUHM JIBYyX PE3UCTOPOB.
[IpoBepka nmpaBuiia Jyisi CHIIBI TOKA MPHU MapalieIbHOM
coeuHEHUN  pe3uctopoB. Ompenenenue  pabOThI
JNEKTPUYECKOTO TOKA, HUIYIIEro dYepe3 pe3UucTop.
OnpenenieHne  MOLIHOCTH  DJIEKTPUUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. Hccnenosanue
3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 JIaMIIOUKY, OT
HanpspkeHus: Ha Hed. Onpenenenne KIIJI narpeBarens.
UccnenoBanue MarHUTHOTO B3aUMOJICUCTBUS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHUTHOTO MOJIA

IOCTOAHHBIX MArdHuTOB TIIpU HX O6’I)€I[I/IHCHI/II/I u




pazaenenuu. MccnenoBanue QeUCTBUS 3JIEKTPUUYECKOTO
TOKa Ha MarHuTHYO CTPEJIKY. OnbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHIIBI
B3aI/IMOI[eI\/JICTBI/I$I KaTYLHKI/I C TOKOM U MardmvTa OT CHJIbI
TOKAa #H HaHpaBJ'IeHI/ISI TOKA B KaTymKe. I/I3y‘~I€HI/Ie

,HGIZCTBI/I?[ MAardiuMTHOI'O I10Jisi Ha IPOBOAHHMK C TOKOM.

Konctpyupoanue u W3y4YCHHUE paboThI
JIIEKTPOLABUTATEIS. H3mepenne KITA
9JIEKTPOJIBUTATEILHONM  yCTaHOBKH.  OMNBITBI IO

HUCCIICAOBAHUIO ABJICHUA BHeKTpOMaFHHTHOﬁ HHAYKIOWHA:
HCCIICJIOBAaHNE H3MCEHEHUM 3HA4YeHUsS U HaIlpaBJICHU

WHAYKIIMOHHOI'O TOKa

7.21

Ousnyeckue SBICHUS B TMPUPOJE: AIEKTPUUECKUE
SBIGHUs B arMocdepe, dIEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHUTHOE ToJIe 3eMJIH, JApeid MoIroCcoB,
POJIb MAarHUTHOTO TOJIS JUTSI )KM3HU Ha 3eMJlie, TIOJIIPHOE

CHAHUC

7.22

TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEpMETp,
BOJIBTMETP, PEOCTAT, CUETUUK IEKTPUUYECKON SHEPrHH,
3JIEKTPOOCBETUTENIbHBIE  MPUOOPBI, HarpeBaTelbHbIE
ANEKTPONPUOOPEI (mpumepsl), JJIEKTPUYECKUE
MIpPEeIOXPAaHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIH

IIOCTOSHHOI'O TOKA, reHEpaTOp MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon anemenra [IpoBepsieMble 37IEMEHTHI COEPKAHUS
pazgena
MEXAHWYECKUE ABJIEHW A
Mexannueckoe JBH)KEHUE. MarepuaiibHasi TOYKA.
8 8.1 CucreMa otcuéra

8.2 OTHOCUTENIFHOCTh MEXaHHYECKOT'O ABKCHUS
8.3 PaBHOMEpHOE NPAMOJIIMHENHOE JBUKEHUE




###Par###HepaBHOMEpHOE MPSIMOJIMHEITHOE

8.4 nBukeHue. CpeHsisi 1 MTHOBEHHAsI CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JIBI>KCHUH
95 Yckopenue. PaBHOyCKOpEeHHOE  TIPSIMOJIMHEWHOE
' TBUKCHHE
8.6 #AH#Par###CBoOoqHOE manenue. OneITh [ anunes
#H##Par###PaBHOMEpHOE NBUKEHHUE IO OKPYKHOCTH.
8.7 [lepuon u wacrora oOpamenus. JIuneitHas u yriaosas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 HH#Par### [puHIUI Cynepo3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 #HHParf##Cunna TpeHMs: CWIa TPEHMsI CKOJIbKEHUS,
' CHUJIa TPEHUS MOKOSI, IPYTHe BUBI TPCHUS
%14 #H#HPar###Cuna  TsSDKECTH M 3aKOH ~ BCEMHPHOTO
. TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaIeHUS
8 15 IBmxenne mmaHetr  Bokpyr Connna.  Ilepmas
' KocMuieckasi ckopocTb. HeBecomMocTs 1 meperpysku
S 16 PaBHOBecue  marepuasibHOM  TOYKU.  AOCOJIOTHO
. TBEPAOE TEIIO
%17 #H##Par##HPaBHOBecue TBEPJIOTO Tea € 3aKPEIIEHHOU
‘ 0Cb10 BpauieHusi. MomeHT cuiibl. LleHTp TskecTn
8.18 Nmmnynse Tena. U3menenue umiynbca. MIMIyibe CUIbI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi##Par###PeakTuBHOE ABUKEHUE
8.21 Mexannyeckasi paboTa U MOIITHOCTb
82 PaGora cun Tskectu, ymnpyroct, TpeHus. CBA3b
' SHEpPruu 1 paboThl
823 [loTenuumanbHass dHEprus Teja, MOAHITOrO Haj
' MOBEPXHOCTHIO 3eMJIN
8.24 [ToreHimanpHast HEPrusl CHKATOM MPYKUHBI




8.25

##HPartH##Kunernueckass  sHeprus. Teopema o

KHHETHYSCKOM SHEPTUn

8.26

HHHParf##3aKoH COXpaHEHHUS] MEXaHUYECKON DHEPIUU

8.27

[TpakTryeckre pabOTHI:

Omnpenenenne cpeaHe CKOPOCTH CKOJIBKEHUsT Opycka
WIA JBWKEHUS IIapuKa I10 HAKIOHHOH TUTOCKOCTH.
Omnpenenenne yCKOPEHUs Tella P PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBIDKCHMHM  0€3  HadaJbHOM
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TNPH PABHOYCKOPEHHOM
ABUKCHUN 663 HavYaJIbHOU CKOPOCTHU IIYTU OTHOCATCA
KaK ps HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OAUHAKOBEI.

UccnenoBanue 3aBUCUMOCTH CHIIBI TpEHUs
CKOJIBXXCHU L oT CHJIbI HOpMaAJIbHOI'O JaBJICHUA.
Omnpeneneare kod(hUIUEHTA TPEHHUS CKOJIBXKCHUS.
Omnpenenenne KECTKOCTH NpyXHUHBL. OlpeneneHue
paboThl CHIIBI TPEHUS TPU PABHOMEPHOM JBIIKCHUH
TeJa MO TOPU3OHTAIBHON ToBepxHOCTH. OnpeneneHue
paboThl CHJIBI yNPYTrOCTH TPU TOABEME Tpy3a C
HUCITIOJIB30BAHUEM HEIMOABUXKHOT'O n IIOABUXKHOI'O

OJIOKOB

8.28

dusnueckue SIBICHUS B nmpupoac: MpUINBEI U OTJIMBEI,
ABHOKCHHUEC IIJIAHCT ConHeuHOH CHUCTCMbI, PCAKTHUBHOC

ABHUXKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuueckne yCTpOMCTBA: COUAOMETpP, JATYUKHU

MMOJIOKCHUA, pACCTOSIHHUA U YCKOPCHUS, PAKCThI

MEXAHUYEC

KHE KOJIEBAHMA 1 BOJIHBI

9.1

KonebartenbHoe JBUKECHHE. OcHoBHbIE
XapaKTepUCTHKU  KoJeOaHWi:  TMepuojN, 4YacToTa,

aMIlIMTyda

9.2

MaremaTnueckuit u NPY>KUHHBIN MasITHUKH.

[IpeBpamienne  dHEpruM  OpH  KOJIeOATEILHOM




JABMKCHUU

9.3

3aryxatomue kojiebaHusi. BBIHYXII€HHbIE KOJIeOaHMs.

Pezonanc

9.4

Mexanudeckue BOJIHbI. CBONCTBa MEXaHUYECKHUX BOJIH.
[IponosibHBIE M TIONEPEYHBIE BOJHBI. J[JIMHA BOJIHBI U
CKOpOCTh €€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHbI

B TBEPAOM TeJI€, CEHICMUYECKNE BOJIHBI

9.5

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTudeckue paboOTHI:

OmpeneneHne 9acTOTBl M mepuoda  KoJieOaHUM
MaTeMaTUYECKOT0 MasiTHUKA.

OmpeneneHne 4YacTOTBl M MepuoAa  KoJieOaHUM
MPYKUHHOTO MAsITHUKA

UccnenoBanme 3aBUCHMMOCTH TiepHoJa KoJeOaHMIA
MOABEUIEHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
UccnenoBanme 3aBUCHMMOCTH TiepHoJa KoJeOaHMA
MPY’KUHHOTO MAasiTHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpy3a,
MOABEIIEHHOTO K HUTH, OT MAaccChl Irpy3a U KECTKOCTH
npykuHbl.  M3MmepeHune  yCKOpeHuss  CBOOOJHOTO

naacHus

9.8

duznyueckue SBICHUS B MPUPOJIC: BOCHPUITHE 3BYKOB
KWBOTHBIMH, 3E€MJIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,

LHYHaMH, 5XO0

9.9

Texumueckne YCTpOﬁCTBaZ 9X0J0T, HCIIOJIB30BaHHC

yJIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

BHCKTpOMaTHI/ITHOC ITOJIC. 3J'ICKTpOMaI‘ HUTHBIC BOJIHEI.

101 CBoiicTBa JIEKTPOMArHUTHBIX BOJTH

10.2 [[Ikana 351eKTPOMAarHUTHBIX BOJIH

103 DOnekTpomMarHuTHas npuponaa cBera. CKOpoCcTh CBETa.
. BousiHOBBIE CBONICTBA CBETA

10.4 [TpakTrueckue pabOTHI:




N3ydyeHue CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C

MOMOIIBI0 MOOUIBHOTO TenedoHa

®duznyeckue SABICHUSA B npupone: OHOJIOrHYECKOE

11

10.5 neicTeue BUJUMOTO, yIBTPadruOIETOBOTO U
PEHTI€HOBCKOT'O U3ITyYeHUH
106 TexHuueckue yCTpOHCTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUUISI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JIyueBas monens cBera. McTouHMKY CBETa

11.2

IIpsimonuHEtHOE pacIpoCTpaHEHHUE CBETa

11.3

OTpa)KeHI/Ie CBCTa. IInockoe 3€pKajo. 3aKkoH

OTpa’XCHUA CBECTA

114

IIpenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA.

ITonHoe BHYTPCHHECC OTPAKCHUC CBCTA

11.5

JIunza. Xop nyueid B JIMH3E

11.6

Ontuyeckast cucreMa ¢oroarnmapara, MHUKPOCKONA U

TCIICCKOIIa

11.7

I'maz kak onTmyeckas CcHCTEMa. BJ'II/I30py1(OCTL )51

AaJIbHO30PKOCTb

11.8

Pasnoxxenue 6enoro cseta B criekTp. OnbiThl HbtoTOHA.

CnoxeHue CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTuueckue pabOTHI:

#Hi#HPar#H#lccnenoBanue 3aBUCUMOCTH yriaa
OTpa)kKeHUs CBETOBOTO Jy4a OT yIJia MaJeHHUs.
H#HPar#H#H#l3yueHe  XapakTepUCTUK  H300pa)keHUs
mpeIMeTa B TIIOCKOM 3epKalie.
#HiHPar#H#lccnenoBanue 3aBUCHUMOCTH yriaa
MPEIOMIICHUSI CBETOBOTO Jiyya OT yrja MajeHus Ha
IPaHULE «BO3JIyX — CTEKIION.

###Par### lonyuenne W300pakeHUH C  TIOMOIIBIO
COOUMpArOIIEH JIMH3HI.

###Par###Onpenenearne (QOKYCHOTO pACCTOSHUS H
ONTUYECKOM CHJIBI COOMPAOILEH JTMH3BI.

HH##Par###ONBITEI IO pa3IoKEHUIO OeJoro cBeTa B




CTIEKTD.
HH#HParf##ONBITHl 10 BOCIPUATHIO LIBETA IPEIMETOB

IIpU UX HAOIIOAEHUU Yepe3 LIBETOBbIE (PUIBTPHI

11.10

du3nueckue SBICHUSI B mpupoac: 3aTMCHUA COJ'IHIIa u
.HyHBI, OBCTa TCJI, ONTHYCCKHUC SBJICHHUA B aTMoc@epe

(uBet HeOa, pedpakius, paxyra, MUPax)

11.11

Texanueckue YCTPOMCTBA: OYKHU, [IEPUCKOIL,

(bOToannapaT, OIITHYCCKHUE CBCTOBOABI

12

KBAHTOBBIE ABJIEHUA
11 Omneitel Pezepdopaa u mianerapHas Mojelb aToMa.
. Mogens aroma bopa
129 Hcnyckanue u moriomeHue cBeta aToMoM. KBaHTBI
' JInnelyaTele CIIEKTPHI
12.3 PagnoaktiBHOCTH. Anb(da, 6eTa- U raMMa-u3ITydYeHHS
124 Crpoenune aromHoro sapa. HykinoHHas Mojenb
' aTOMHOTO siipa. M3oTonsl
12 PannoaktuBHble npeBpamenud. Ilepuon nosypacnana
‘ aTOMHBIX SJEP
126 SAnepHble peaky. 3aKOHBI COXPAHEHUS 3aps10BOro U
' MacCOBOI'0 YUCE
DOHeprusi CBsi3M aTOMHBIX siaep. CBsi3b Macchl U
12.7
SHEPruu
18 Peaknum cunTe3a u neneHus sagep. McrouHukwu
' sHeprun CoJiHIIA U 3BE3]T
129 Snepnas oHepreruka. JlelcTBUE —paguOaKTHBHBIX
' M3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
HaGntonenue CIUIOMIHBIX W JIMHEWYaTHIX CIIEKTPOB
U3JIy4YEeHHUS.
12.10

HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPTUU YACTHIIBI
10 TOPMO3HOMY TyTH (110 poTorpadusim).

W3mepenune paanoakTUBHOTO (poHa

12.11

@usnueckue SABJICHUS B IPUPOJE: €CTECTBEHHBIN

paaMoOaKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,




PaIMOAKTUBHOE U3IyYEHHE IPUPOJIHBIX MHHEPAJOB,
JNEUCTBUE PAJUOAKTUBHBIX H3JIyYCHUH Ha OpraHu3M

YCI0BCKa

12.12

Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PI'OC

[Tonumanue ponmu  ¢uU3MKM B HAy4YHOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOM
CBSI3U M TMO3HABAEMOCTH SIBJICHUH MPUPOJBI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeid pomu (U3MKA B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKM M TEXHOJOTHil, 00 3BOJIIOLUU
(¢u3nUecKUX 3HAHUM M MX POJHM B LIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTHUHE MHUpPA, O BKJIAJE POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOT Uit

3HaHMS O BHUJAX MarepuH (BELIECTBO M TIOJIE), O JIBKEHUH Kak
crocobe CyIIeCTBOBAaHUS MaTepuu, 00 aTOMHO-MOJEKYJISPHOM
TEOPUH CTPOCHHUS BEIIECTBA, O (PU3UYCCKON CYIIHOCTU SIBICHHUI
MpUupoOabl (MexaHI/IquKI/IX, TCIIJIOBBIX, SJICKTPOMATrHUTHBIX )41
KBAaHTOBbIX); YMEHHE pa3iuyaTh SBJIEHUS IO ONUCAHUIO UX
XapaKTEepHBIX CBOWCTB U HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
IaHHOe (U3MYecKoe sBIIEHHE; YMEHHE paclo3HaBaTh IPOSBICHUE
U3yUYCHHBIX (PU3MUYECKUX SBJICHUN B OKPYKAIOLIEM MHpPE, BBLACIASA

WX CYIIIECTBEHHBIEC CBOMCTBA (ITPU3HAKH )

Brnanenue ocHoBamMM MOHSATUHWHOIO amnmapara M CHUMBOJHYECKOIrO
s3bIKa (PM3MKHU U KCIIOJIb30BAHME X JUIsl PElIeHUs y4eOHBIX 3a/1ay;
YMEHHE XapaKTEpH30BaTh CBOWCTBA TeJ, (PU3NUYECKHE SIBICHHUS M

MPpONLECCChI, UCIIOJIb3YA (I)YH,Z[aMeHTaHLHHe 1 OMIIMPUYICCKUC 3aKOHBI

VYMeHue OmnucChIBaTh HU3YYCHHBIC CBOMCTBA TE€I H (I)I/ISI/IIIGCKI/IG

SABJICHUSA, UCIIOJIb3YA (1)I/ISI/I‘~I€CKI/IC BCJIMYHHBI

Brnanenwe ocHOBaMHM METONOB HAyYHOTO TMO3HAHUS C YYETOM
cOOIOIeHHsI TIPaBHJI OE30MAaCHOTO TPyJa: HAOMIOACHUE (PU3HUECKUX
SIBJICHUI:

YMCHHUEC CaMOCTOATCIIbHO COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY




W3 TaHHOTO Habopa 000pYyIOBaHUS 1O WHCTPYKIIUHU, OMHUCHIBATH XOJI
OTIBITA U 3aMKCHIBATH €T0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOIBL;
MPOBEJCHUE TPSIMBIX ¥ KOCBEHHBIX W3MEPCHHH (PUINICCKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh M3MEPEHHUS, CaMOCTOSTEIbHO
cOOMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY TI0  HWHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEITUYMHBI M aHAJU3UPOBATh IMOJyYEHHBIC
pe3yabTaThl € Y4YETOM 33/JaHHOW IOTPEIIHOCTH  Pe3yJIbTaTOB
U3MEPEHU;

NPOBE/ICHUE HECIOXXHBIX  OKCIIEPUMEHTAIBHBIX — HCCIEIOBAHUMN;
CaMOCTOSITENILHO COOMpPATh OKCIEPUMEHTATbHYI) YCTAaHOBKY H
NPOBOJIUTH  WCCIIEAOBAHME MO  WHCTPYKIWH, IPEICTAaBISAThH
MOJTyYeHHBIE 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOIUI] U
rpauKoOB, YYHTHIBATH TIOTPEUTHOCTH, JEJaTh BBIBOJBI 10

pe3yjibTaTaM UCCICAOBaHUA

[ToHnmMaHue  XapaKTepHBIX  CBOWCTB  (PU3MUECKUX  MOJeNei
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPJOE TEIO, MOJACIHU CTPOCHUS
ra3oB, JKUAKOCTEH W TBEPIBIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O smpa) U YMCHHUC NPUMCHATHL UX IJIA

00BACHEHUS (bl/ISI/I‘{eCKI/IX IMpouecccoB

YMeHne o0BACHATH (PU3MYECKHE IPOLIECChl M CBOMCTBA TE, B TOM
YuCJIe U B KOHTEKCTE CHUTYallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATH NPUYMHHO-CIICICTBECHHBIE CBA3U
U CTPOUTh OOBSICHEHHE C OINOpPOH Ha W3YyYEHHBIE CBOWCTBA
Gu3nueckux sABICHUM, (U3NYECKHUE 3aKOHbI, 3aKOHOMEPHOCTH U

MOJIENIH

YMmeHue pemate pacuéTHble 3aaa4uu (Ha Oase 2 — 3 ypaBHeHHiN),
UCIIONB3YSl 3aKOHBI U (opMmysbl, CBsA3bIBaOIIKME (PU3MUECKHe
BEJIMYUHBI, B YAaCTHOCTH, 3alMCBIBATL KPAaTKOE YCIOBUE 3alauH,
BBISIBJISITH HEJOCTAIOLUE JIaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoO0XouMbIe Ui €€ peleHus], HCII0Ib30BaTh CIPaBOYHbIE JaHHBIE,
IIPOBOJIUTH PAcYETHl M OLIEHMBATh PEATUCTUYHOCTH IMOJYYEHHOIO
3HA4YeHUs (PU3NYECKON BETMYMHBI; YMEHHUE ONPENENIATh Pa3MEPHOCTh

(bu3nYeCKOil BETMYNHBI, TOTYYEHHON IPU PEILICHUH 3aaun

YMmenune XapaKTCPHU30BaTh IMPUHIUIIBL I[CI\/’ICTBI/H[ TEXHUYCCKUX

YCTPOHCTB, B TOM 4HCI]Ie OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX




TEXHOJIOTHYCCKUX MMPOLECCOB IO UX OMMMCAHWIO, UCIIOJIB3Ys 3HAHUA O
CBOMCTBaxX (bPISI/II-ICCKI/IX SIBIICHUIT H HGO6XOI[I/IMBIG (I)I/I3I/I‘leCKI/IC

3aKOHOMEPHOCTHU

10

YMeHne HCmoibp30BaTh 3HAHMA O (U3WYECKUX SBICHUAX B
NOBCEJHEBHOM KM3HM s oOecrieuyeHHss O€30MaCHOCTH NP
oOpamieHun Cc  OBITOBBIMM ~ HpUOOpaMH U TEXHUYECKUMH
YCTPOHCTBAMM, COXPAHEHHUS 3/0pOBbSI U COOJIOACHUS HOPM
HKOJIOTUYECKOTO TOBEJACHUS B OKpY’Kalolled cpeze; MOHUMaHHE
HEOOXOIMMOCTH NMPUMEHEHMS JOCTHXKEHUH (PU3MKU U TEXHOJIOTUH

AJI paquOHAJIBHOTO IMPUPOA0IIOJIb30BaHUA

11

OneIT TIOMCKa, TPEeoOpa3oBaHUs W MPEACTaBICHUS HHDOpMAIH
(bU3NYECKOTO COAEpKAaHUSI C MCMOJIb30BaHUEM HH(POPMAIIMIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATH JOCTOBEPHOCTH
MOJlyYeHHOW MHGPOpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUA H
JIONIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME  HCIOJb30BaThb  MPHU
BBIMIOJTHEHUH Y4eOHBIX 3a/laHuil HAy4YHO-NOMYJISIPHYIO JUTEepaTypy
(U3HYECKOTO COJICPIKAHUS, CIPABOYHBIE MATEPHUAIbI, PECYpPChI CETH
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMHM  [IPeoOpa30OBaHUS
uHpOpMAIlMM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTyH0; yYMCHHE
co3/aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKIX UCTOYHIKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

1HO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanndeckoe paBmxkeHue. MarepuanbHas Touka. (Cucrema  oTcyéra.
OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMEpHOE U HEpaBHOMEpPHOE JBMkKEHUE. CpenHas ckopocTs. Popmyiia Uit
1.2 BBIUHCIICHUS CpEAHEN CKOpocTu: vV = S/t
PaBHOMEpHOE NPAMOIMHENHOE ABMKEHHE. 3aBUCUMOCTb KOOPJAUHATHI TENa OT
BPEMEHM B CIIyyae paBHOMEPHOT'O NPSIMOJIMHEWHOTO IBUKEHUS:
13 x(f)=x,+vt
I'paduky 3aBHUCUMOCTH OT BPEMEHHU Ul NPOEKIHMU CKOPOCTH, MPOEKIUU
NepeMeleHUsl, MYyTH, KOOPJAMHATHl IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOPJMHATBHI Te€Jla OT BPEMEHM B CIly4ae DPABHOYCKOPEHHOIO
MPSIMOJIMHENHOTO ABU)KECHUS:
2
Se(f)=v, *i+a* o
@opmysbl 11 NPOEKUMHU MEPEMEIICHUs, MPOEKIUN CKOPOCTH U IPOEKIMH
YCKOPEHUs IIPY PaBHOYCKOPEHHOM IPSMOJIMHENHOM JIBUKCHUM:
1.4 D =uvy, -1+ 1.
. SyU)=Upy T +d, 5
U,T(r) =Upy +0, 1,
a. (1) =canst,
Uy -, =2a,.s,
I'paguky 3aBHCHMOCTH OT BpPEMEHM MJsl NPOEKLUUH YCKOPEHMS, MPOEKIHU
CKOPOCTH, TNPOEKIUU MEPEMELIEHUS, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
IPSIMOJIMHEMHOM JABH)KCHUN
CBobogHoe manenue. @opmyJbl, OMKUCHIBAIONINE CBOOOAHOE MaJeHHE Tela Mo
1.5 BEPTUKAJIM (ABWKEHHE Tella BHM3 MJIM BBEPX OTHOCHUTEJIBHO IOBEPXHOCTHU
3emnn). ['papuku 3aBUCUMOCTH OT BpPEMEHHU [UIsl MPOEKIUU YCKOpPEHUS,




MPOEKIIMU CKOPOCTH M KOOPAMHATHI HpHU CBOOOJHOM MAJCHUMU Teja II0

BCpTUKAJIN

1.6

CkopocTh PaBHOMEPHOTO [IBIDKEHHS Tela IO OKpYyXHocTu. HampaBnenue
CKOPOCTH.

(DOpMy.]'Ia AJI1 BBIYUCIICHUS CKOPOCTHU 4YCPE3 pauyC OKPYKHOCTH U IICPUOJ

oOpareHus:
2nR
=
: g

IlentpocTpeMuTenpbHoe yckopeHue. HampapieHne LEHTPOCTPEMUTEIBHOTO

yckopenus. @opmya 75 BBIYUCICHUS YCKOPEHUSI:

1.7

Macca. ITnotHocTs BemecTBa. Popmyiia i BBIYUCICHUS TIJIOTHOCTH:

_m
P

1.8

Cuna — BCKTOPHAaA (I)I/IBI/IIIGCKE[H BennunHa. ClIo)KeHUEe CUl

1.9

SBnenue unepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHCHHOCTB BCKTOpPA YCKOPCHMU TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOIHCﬁ

Ha TCJI0

1.11

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F,

1.12

TpeHHe IIOKOSA U TPCHHUC CKOJIbXKXCHUA. cDOpMYJ'IEl AJIs1 BBIYUCJIICHUS MOIYJISA

CHJIBbI TPCHUA CKOJIBXKCHUS:




szp-; 7

Hedopmarus Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH yIpyrou

nedopmaruu (3akoH ['yka):

L13|  F=k-Al
BcemupHoe TsaroreHue. 3akoH BCEMHUPHOTO TATOTCHUS:
F_G. my -in:
R
Cuna TsxecTu. Y CKOpeHue CBOOOTHOTO MaCHHS.
.14 dopmyna sl BRIYMCIEHUS CUIIBI TSHKECTH BOJMM3HM MoBepxHOCTU 3emnu: F =
mg.
JBuxenue muanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs 1 neperpy3ku
Nwmmynbe Tena — BekTopHas pu3uvecKkas BeInurHa.
1.15 pP=mo
Nmnynsc cuctemsl ten. M3menenune umnyinbca. UMmmyabc cuibl
3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEJI:
1.16 D=myU U, =const
PeakTrBHOE JIBUKECHUE
Mexannueckast padota. @opmyia s BBIYUCICHUS PAOOTHI CHIIBL:
A=Fscosa
MexaHuueckas MOIIHOCTE:
1.17
n=4
I
Kunernyeckas 1 moteHIuanbuas sHeprusi. DopMyna 1 BHIYUCICHUS
118 KMHETUYECKOM SHEPrUu:




Teopema o xkuHeTHueckou s3Heprun. opmyia sl BBIYUCICHUS
[IOTECHIUAIbHOW DHEPIUH TEJIa, IOAHATOrO

HaJI 3eMIIEH:

E,= mgh

1.19

Mexanudeckas SHEPTHUsL:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. PopmyJia A 3aKOHA COXPAHEHUs

MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CHJI TpeHUs: £ = const.

[IpeBpanieHne MEXaHMYECKOW SHEPIUH IPU HAJIMYUU CUIIBI TPCHMUSL.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Perauar. MomenT cuisl: M - Fl.

YcnoBue paBHOBECHS pblyara:
M, +M,+..=0
[ToaBmxHBIN 1 HeTTOABKHBIN O6510KK. KIIJ] pocThIx MEXaHU3MOB,

= Anonesna
"'g-ﬂrpaqemﬂ

1.21

JlaBiieHre TBEPAOTO TENA.
@opMyna 17151 BBIYMCIICHUS 1aBJICHHs TBEPIOTO Tena:

sl
p__g'

JaBnenue raza. ATMmocdepHoe aBieHue.
['uapocTraTuyeckoe 1aBlieHUE BHYTPH KHIKOCTH.

(DOpMy.]'Ia JJIs1 BBIYUCIICHUA JaBJICHUS BHYTPU JKUAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uapasnndeckuiil mpecc

1.23

3akon Apxumena. dopmyna s ONPEACIICHHUS BBITAIKHUBAIOIICH

HeﬁCTByIOHleﬁ Ha TCJI1O0, HOpr)KéHHOG B XXUJAKOCTH MJIM ra3s:

Foy =pgV

CHUIBI,




Vcaosue nnaBanus tena. [lnaBanue CYI0OB 1 BO3AYXOILIAaBAHUC

1.24

Mexannueckue KoyiebaHus. AMIUIMTYAa, NEpPUOJ M 4YacToTa KoJjeOaHUH.

®dopmyiia, cBSI3bIBAIOLIAS YACTOTY M EPUOJT KOJICOAHUH:

1.25

MareMaTnueckuii M TPYXUHHBIM MasTHUKHU. lIpeBpaimieHne sHepruu npu

KoJie0aTeIbHOM JBHXXCHHUH

1.26

3aTyxa101uHe KOJIeOaHHS. BBIHy)K,Z[eHHLIC koJsieOanus. Pe3onanc

1.27

MexaHHUYeCKHUE BOJIHBLI. HpOI[OJ'IBHbIe H IOIICPCUYHBLIC BOJIHBI. I[J'II/IHH. BOJIHBI U

CKOPOCTb PacCIpOCTPAHCHUS BOJIHBI:

A=v-T

1.28

3Byk. I'pomkocTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJIHBI HAa I'DAaHULE

IByX cpel. H(pa3Byk U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

W3mepenue cpenHel IUIOTHOCTH BEILECTBA; apXMMENOBOM CHIIBL; JKECTKOCTH
MPYXUHBL;, KOAPPUIUEHTa TPEHUS CKONbKEHHUS; PaOOThl CHIIbI TPEHMS, CHIIbI
YIPYTOCTH; CpPeIHEH CKOPOCTH IBMXKEHHUS OpycKa M0 HAaKIOHHOM IJIOCKOCTH;
YCKOpeHHUsi Opycka Mpu JBWKEHUU [0 HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuosia Koje0aHWi MaTeMaTHYecKOro MAasTHUKA; 4YacTOThl W IepHoja
Kosie0aHui MPY>KUHHOTO MasiTHUKA; MOMEHTa CUJIbI, JIEHCTBYIOIIErO Ha phlyar;
paboThl CHUJIBI YNPYTOCTH NPHU MOABEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOThI CUJIBI YIIPYTOCTHU MPH MOABEME IPy3a C IOMOIIBIO MOJIBUKHOTO
61o0Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEIOBOM CHIIbI OT 00bEMa MOrpyKEHHOMN
4acTH TeJa U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIbI
OT Macchl Tella; CHJIbl TPEHUS CKOJIbKEHUS OT CUJIbl HOPMAJIBHOTO JIaBJICHUS U
OT poJa IOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HMKAIOUIEH B IpPYXKUHE, OT
cTeneHn JedopMaluy MPYXKUHBI, YCKOpEeHUs Opycka OT YyIJIa HakJIOHa
HarnpasJIsoLIeil; meproaa (4acToThl) KoJeOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI
HUTH; TMepuojia KoyiebaHWM MpY>KMHHOTO MasTHUKA OT Macchl TIpy3a U
KECTKOCTHU TPYXKHUHBI; HCCIEAOBAaHHE HE3aBHCHMOCTH Iepuojia KoseOaHui

HUTSIHOTO MAsiTHUKA OT Macchl rpy3a. [IpoBepka ycimoBusl paBHOBECHS pbluara

1.30

Duzuyeckue A61eHUs 6 Npupooe: TIPUMEPHI JIBUKEHUS C PpPa3InYHBIMU

CKOPOCTSIMH B )KMBOW M HEXMBOMW MPUPOJE, ACUCTBUE CUIIBI TPEHUS B MPUPOE




U TEeXHUKE, MPWIWBBI U OTJIMUBBL, JBWKeHUE MaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE JABUKCHUE KUBBIX OPraHU3MOB, PbIUaru B TEJIC YEJI0BEKA, BIUSIHUC
aTMoc(epHOro JaBieHUsS Ha >KUBOW OpPraHM3M, IUIaBaHUE PbIO, BOCIPHUITHE

3BYKOB JKMBOTHBIMH, 3€MJICTPACCHUC, celicMHUYeCcKre BOJIHBI, HYHaMH, 3XO

Texuuueckue ycmpodcmea: CIIMAOMCTpP, AATYHMKH IIOJIOKCHUA, PACCTOAHHA U
YCKOpCHHA, AWHAMOMCTpP, IMMOAIIWIIHUKH, PaKEThl, pblYyar, HO[[BI/I)KHLIﬁ n

HEMOABMKHBIM 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHH3MBI B 6LITy,

131 COOOIIAIONTUECS COCYABI, YCTPOWCTBO BOJOINPOBOAA, THAPABINYCCKHMA Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMETp, IXOJIOT,
WCIIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SBJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJIEKYJSIPHO-KMHETHYECKONM TEOpUU  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPOTO, )KUIAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIeCTBA.
Kpucrannuaeckue u amopgHbie Tena

59 JIBrxkenne yactull BemectBa. CBs3b CKOPOCTHM JBMXKEHHUSI YACTHUI[ C

' TeMrepatrypoid. bpoyHoBckoe nBmkenue, muddys3us

2.3 CmauuBaHUE M KallWUSIPHBIC SIBICHUS

2.4 TemnoBoe paciIMpeHne U CKaTre

2.5 TemnnoBoe paBHOBecHE

26 BuyTtpennss sHeprusi. Pabota um Teruionepenada Kak CHOCOOBI M3MEHEHHS

' BHYTPEHHEHN SHEPIUU

2.7 Buel Terionepenaun: TEmIONPOBOIHOCTb, KOHBEKIIUS, U3TyUEHUE
HarpeBanne wu oxjaxnaenne Ten. KommuecTBO  TEIIOTHL. Y IelbHas
TEMIOEMKOCTb:

2.8 ; .

QZC-’?”(_fz_ﬁ )
3aKOH COXpAaHEHHUS SHEPrUU B TEIUIOBBIX IpPOIECCaX. YPAaBHEHHUE TEIJIOBOTO
Oamanca:
2.9
O +0, +..=0
Ucnapenne u koHaeHcauus. V3MeHeHHe BHYTpEHHEH SHEpPruM B Ipolecce
510 ucrnapeHuss M KoHaeHcauuu. KurneHwe KUIKOCTH. YelbHas TeruioTa

napoo6OpazoBauus: L = O/m




2.11

BitaxxHocTh BO3TyXa

2.12

[InaBnenne wn kpuctaummsanus. V3MeHeHHWE BHYTPEHHEH OHEPIUM IIpH

IJIaBJICHUU U KpUCTAJIJIN3alluU. VY aenpHas TEIjoTa MIaBICHUS:

2.13

BHyTpeHHAs 5SHeprust CropaHus TOIUIMBA. YJAelbHas TEIUIOTa CropaHus

ToIINBa: ¢ = Q/m

2.14

[TpuaIHIE paboTh! TerIoBEIX aBurareneii. KI1J[ TeruioBoro aBuratess

2.15

IIpaxmuueckue pabomul

N3mepenue yaenbpHON TEMIIOEMKOCTH METAIUIMYECKOTO [WINHAPA; KOJIHYECTBA
TEIUIOTHI, TMOJYYEHHOTO BOJOH KOMHATHOM TeMmepaTypbl (UKCHPOBAHHON
Maccpl, B KOTOPYI OIlyIIEH HAarpeTbli LWIMHAP; KOJUYECTBA TEILIOTHI,
OTIAaHHOI'0 HAarpeTbIM LUIUHAPOM, IOCIE OIYyCKaHUs €ro B BOJAY KOMHATHOU
TEMIIEPATYPbl; OTHOCHUTEIBHOW BJIIAJKHOCTH BO3AYyXa; YACIBHOW TEIUIOTHI
aBiaeHus JbAa. McecimenoBaHue W3MEHEHMS TEMIEpaTypbl BOIBI  IIPH
pa3NUYHBIX YCJIOBUSAX; SIBJIEHUS TEMJI000MEHa MpPU CMELIMBAHUU XOJOJHOU U

ropsiue BOJbI; Mpoiiecca UCapeHus

2.16

Dusuueckue A61eHUA 6 Npupode. TIOBEPXHOCTHOE HATSDKEHHE M KalWUIAPHBIE
SBJIGHUSI B MIPHUPOJIE, KPUCTAIUIBI B Mpupoje, usnydenue ColiHIa, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea.: KalwlIspbl, IPUMEPBI UCII0Ib30BaHUS KPUCTAILIOB,
KHUJKOCTHBIM TEPMOMETp, AATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, apoBasi TypOHHA, IBUraTelb BHYTPEHHETO

CTOpaHMsI

DJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onexrpuszanys Tei. J{Ba Buia 3IEKTPUYECKHUX 3aps10B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAaHCHUS SJICKTPUUCCKOTO 3apsaa

3.4

Onexrpuueckoe mnozne. Hanpsx€HHOCTh 3nekTpuueckoro nosd. [IpuHnun

CYTNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsanoB. JleiicTBHE 3JIEKTpPUYECKOrO IOJII Ha

QJICKTPUYCCKUC 3apsAIbl. HpOBOZ[HI/IKI/I U JUDJICKTPHUKHU




[TocTostHHBIN >NeKTprUYecKuil TOK. [lericTBus anekTpudeckoro Toka. Cumia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4

DIEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R =pl/S
33 3akon OMa jutst yyacTka aekrtpudeckoi nenu: [ = U/R

ITocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB!

. T T T = o 1
3.9 ITapanienbHOe COEAMHEHNE IPOBOJHUKOB PAaBHOTO CONPOTHBIICHHUS:
R
U=U:I=I+1;R=2
- s - - 2

CMeniaHHble COETUHEHMSI IPOBOJHUKOB
3.10 PaGota u moutHOoCTh 2nekTpudeckoro Toka. 4 = Ult, P = Ul

3akon Jlxxoyns — Jlenia:

7.

3.11 Q=I"-R-t
312 OneiT Opcrena. MarHuTHOE mOJIE MPSMOTO IPOBOJHMKA C TOKOM. JIMHHMH

MarHMTHON MHIyKIIUU
313 MaruutHoe 10JI€ TIOCTOSHHOTO MarHuta. BsauMopeicTBue IOCTOSHHBIX

MarHuToB
3.14 JIeliCTBHE MarHUTHOTO 110JI1 HAa MPOBOJIHUK C TOKOM
3.15 OmnsiTel @apanes. SBneHue 3neKTpoMarHuTHON MHAYyKuuu. [IpaBuino Jlenua

IIpaxmuueckue pabomul

W3mepeHne  DJIEKTPUYECKOTO  CONPOTUBICHHMS  PE3UCTOPA;  MOIIHOCTH
316 AIIEKTPUUYECKOTO TOKA; PabOThI AIEKTPHUUECKOTO TOKA.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHMKAIOIIEIO B IPOBOJHUKE
(pe3ucropbl, JlaMIIOuKa), OT HAaNpsKEHUS HAa KOHLAX IIPOBOJHHUKA;

3aBUCUMOCTH  CONPOTHUBJIICHHA OT [OJIWMHBI IIPOBOAHHKA, ILIOIIAAUM €TI0




MOMNEPEUYHOTO CCUCHUA U YACIBbHOI'0 COITPOTHBIICHUA.
HpOBepKa npaBujia JJIsd 3JICKTPUICCKOI0 HANPSAKCHUS PU MMOCICAOBATCIIBHOM
COCAUHCHHNU IIPOBOJHUKOB; IIpaBuWjia IJId CHJIbI J3JICKTPUYCCKOIO TOKa IIPpU

napajijicJibHOM COCANHCHUN IIPOBOJHNKOB (pe3I/ICTOpLI n naMnqua)

Qu3zuueckue s6leHUs 6 npupode. SICKTPUUYECKUE SBICHHS B aTtMocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMIIH, Aperd MOIIIOCOB,
POJIb MAarHUTHOTO MOJIS YISl AKU3HU Ha 3emile, MOJIIPHOE CUSIHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CU€TYMK  DIEKTPUYECKOH  HDHEPrHH, AJIEKTPOOCBETUTENIbHBIE  MPHOOPHI,
3.18 HarpeBaTesbHbIE JIEKTPONPUOOPHI (mpumepsl), JIEKTPUUYECKHE
IPEIOXPAHUTENH, JJIEKTPOMArHuT, 3JEKTPOABUIATENb IOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOI'O TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1IKana 3J1eKTpOMarHuTHBIX BOJTH
3.20 JIyueBas monenb cBera. [IpsMonnHeitHOEe paclIpOCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano
3.22 [Ipenominenue cBeta. 3aKOH MPETIOMIICHHS CBETa
3.23 Jucnepcus cBeta
394 JIunza. Xopn nydeil B muH3e. POKyCHOE paccTossHUE JMH3BL. OnTuyeckas cuia
' muH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomul
HH#HPar##l13MepeHre ONTUYECKON CHibl coOHMparoliei JHH3BI; (OKYCHOTO
paccTosiHusl cobuparoleil TMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB IIpeIMeTa
U N300pakeHus], KOTAa MpeMET PacIoio’keH B TBOMHOM (oKyce), IoKa3zaTels
3.26 MIPEIOMJIEHUS CTEKJIA.
#H#Par#t#llccnenoBanue CBOMCTBAa M300pakeHUs], MOJYYEHHOTO C MOMOILBIO
coOuparomiel JHH3bI;, U3MEHEHHUS (DOKYCHOTO pacCTOSHHUS ABYX CIIOKEHHBIX
JIMH3; 3aBHUCUMOCTH yTJjla IPEJIOMJIEHUS CBETOBOIO Jiyya OT yIJa MaJeHHUs Ha
IpaHuLE «BO3YX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3atmenuss Conmnua u JlyHbl, uBera Tei,
' ONTUYECKUE SIBICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKON, (oToannapaTr, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA




PannoaktuBHOCTh. Anbda-, 6eTa-, ramma-usnydeHus. Peakiuu annsda-u O6eta-

4.1
pacnana

4o OmnbiTel Pe3epdopma mo paccesnuto anbda-dactun. Ilmanerapnas mopmens

‘ aToMa

4.3 CocraB aromHoro sigpa. M3otormbt

4.4 [Tepuon nmonypacnaga aTOMHBIX SAEP

4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOTO YUCET
Dusuueckue A6leHUs 6 Npupooe: E€CTECTBEHHBIM pPaJUOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIyYeHHE MPHUPOJHBIX MHUHEPAJIOB,
NEeMCTBUE palMOAKTUBHBIX U3IyUYE€HUI HA OPraHU3M YeJI0OBEKA

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HAUBUYAJIbHBIN T03UMETp, Kamepa

BI/IJ'H)COHa, AACPHad SOHEPreTUKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OTpaHUYECHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M31aTenbcTBO
«IIpocBenienue»

» Gusuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obmiectBo «3naTenscTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O06111ecTBO ¢ orpaHuYe€HHON

OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M31aTenbcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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