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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIeHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueit mporpaMMbl BOCIUTAHUS U
Konnenmun npenogaBanust yueOHoro npeamera « Duznkay.

Copepxanue mporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS U OpraHMU3alfio HM3y4YeHUs
bu3MKM Ha NeATebHOCTHOM OcHOBe. B mporpamme mno (u3uke y4uUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no gu3rke ycTraHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarONTuXCsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C IENIbI0 OKa3aHHS METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®dusuka ABIAETCA CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HHU3NUSCKOM
reorpagueii, BHOCUT BKJIaJ B  €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
peloCTaBiIsieT HauOojee SCHble O00pa3lbl NPUMEHEHHUS HAyYHOTO METoja
MO3HAHUsA, TO €CTh CIIOCO0A MOITYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna W3 TIaBHBIX 3a/ad (PU3MYECKOrO OO0pa3oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CJIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHMUS;

* OILICHUBATh U TOHUMATh OCOOEHHOCTH HayYHOT'O MCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAy4HBIC
JI0Ka3aTeNIbCTBA IS MOJIy4YEeHUS BHIBOJIOB.

Henmn wu3yueHuss (GU3MKM Ha YypPOBHE OCHOBHOrO OOIIEro o00Opa3oBaHHS
onpenenensl B Konneniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @eaepanuu, pean3yrOMIMX
OCHOBHBIE  00I1€00pa30BaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnernn MunucrepcrBa npocsemienusi Poccuiickoit deaeparnuu (MpoTOKOI OT 3
nekabps 2019 r. Ne [1IK4BH).
Heau uzyyenus pusnku:

npuoOpeTeHne HMHTEepeca U CTPeMJICHHS OOydJalomuxcs K HaydHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUA U (hopMHpOBaHHE
MCCIIEJIOBATENFCKOTO OTHOIIIEHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;
(opMupoOBaHHE NPEJICTaBICHUA O POl (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH;

pa3BUTHE  TpEACTaBIEHM O  BO3MOXKHBIX  cepax  Oyayuier
po¢eCCHOHAIILHON JICSITCIFHOCTH, CBSI3aHHOUW C (DM3UKOM, TIOJrOTOBKA K
JaybHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a1a4:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYCCKHX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NPUOOPETEHNUE YMCHHI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAaHUEM TOJYUYCHHBIX 3HAHWIH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUIINX pacdETHBIX 3adad C
UCTIOJTb30BaHUEM buznIecKuX MOJICTICH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHHUI HAOII0AaTh MPUPOIHBIC SBJICHUS U BBIIOJHATH OIBITHI,
nabopaTtopHble pabOThl M DIKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS  C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE NMPUEMOB PaboThl ¢ MH(pOpMalen (HU3NIECKOTO COJEpIKAHMS,
BKJTItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OLICHUBAaHNE HH(POPMAITUH;

3HaKOMCTBO €O c(hepamu poecCHOHATEHOMN NEeATeTLHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUECKON HAYKH.

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

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He/leN0), B 8
Ki1acce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeJel0).

[Tpennaraemslii B mporpaMMe no (pu3MKe MnepedyeHb JadopaTOpHbIX padoT U
OMBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JEJaeT BIOOp MPOBEACHUS



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



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usznka — Hayka o mnpupone. SABneHus npupoabl. PU3HYECKHE SBICHUS:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeMMUUHBL. M3MmepeHue Quanueckux BenuuuH. Duznueckue
npubopsl. [lorpenHocts u3mepenunit. MexayHapoaHasi CuCTeMa €MHHUII.

Kak ¢wusuka u jApyrve ecTecTBEHHble HAyKdM H3Y4yaloT MPUPO.Y.
EcTecTBEeHHOHAY4YHbIII METOJl NMO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmoaaemoro siBieHus. Onucanue GuU3NUecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBBIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHHSL.

2. dusuyeckue NMpuOOPHI U MPoIeaypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U
1M (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI IE€IEHUS MIKAIbl U3MEPUTEIBLHOTO TpUbdOpa.

2. M3MepeHue pacCTOSIHUM.

3. Usmepenue o0bEMa )XUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoOB MaJbIX TEN.

5. M3mepenue temieparypsl HNpH HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYAKa TEMIIEPATYPHI.

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

Pa3zpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

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

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxenne dactul BemiectBa. CBSA3b CKOPOCTH JBWUKEHHUSI YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(kpucTamnieckux) Teia. B3anMocCBs3b MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHUS.



2. HaGmonenue nuddysum.
3. HaGmonenue  siBaeHUN,  OOBSACHSIONIUXCA  MPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomsl u onvimol.

1. Ouenka jJuaMeTrpa aroMa METOAOM psAnoB (C  HUCHOJIb30BAHUEM

dboTorpadmii).
2. OnbITHI 1O HAOJIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.
3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsis CKOpPOCTh MPU HEPABHOMEPHOM JBHXKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBnenne nHepuMM. 3aKOH HMHEpUUH. B3amMoAenCTBHE TeNl KAK IPUYMHA
W3MEHEHHUS CKOPOCTH JBWIKEHHMsI Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cuwa kak xapakTepucTuka B3aumozehcTBus Teil. Cuiia ynpyroctTd M 3aKoH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIa
TsokecTd. Cuiia TSDKECTH Ha JIpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CHWJI, HalpaBJIEHHBIX MO OJHOW mpsiMoil. PaBHonelcTByomas cwi. Cuiaa TpeHus.
TpeHue CKOJIbXKEHHS U TPeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHUYECKOrO ABMKEHHUS Tea.
2. H3mepenue CKOpOCTH NMPSIMOJIUHENHOTO JIBUIKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOGmoneHre n3MeHeHUs: CKOPOCTHU MPHY B3aUMOJICUCTBUU TeJ.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CioxxeHue CUJI, HalpaBJICHHBIX 1O OJTHOU MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHrue CKOPOCTU PAaBHOMEPHOIO JBMKEHUS (IIapuKa B JKHIKOCTH,
MOJIEJIH JIEKTPUIECKOTO0 aBTOMOOWIISI M TaK Jajee).

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

4. OnbITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHOMN CHIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BEca TeJla U XapaKkTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3oB.



Hanenue. CriocoObl yMEHBIIICHUS! ¥ YBETTUUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmarnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOWHBl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ uapaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aylHON oOonouku 3emuu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 JAaBJEHHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.

oA Dd e

3aBUCUMOCTB JAABJIEHU ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocy/bl.

I'mppasnuueckui npecc.

[TposiBnenue nercTBUs aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHUJIBI OT 00BEMA NOTpPYKEHHOW YacTu
T€Ja Y IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEN CUJIBI BECY BBITECHEHHOU JKUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHWE WIHM NOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOHN B
KUJKOCTh YaCTH TEJA.

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

[IpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOILIEH CUIIbI, IEMCTBYIOLIECH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
onpeesieHne €€ rpy30MoAbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



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

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHS.
[IpeBpaienre 0AHOrO BUAa MEXaHUYECKOM SHEPTUH B APYrOi. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeEJA

110 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yciaoBUN PAaBHOBECHS phlUara.
3. UWsmepenue KII/] HakKTOHHOM TJTIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

Pa3zpnes 6. TerioBbie sAiBJICHUSA.

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJd. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopaenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUU MOJIEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHNe U KallWUISIPHBIE SIBJICHUS. TeroBoe paclliupeHnue U CKaTHeE.

Temneparypa. CBsi3zb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya u COBEPIIIECHUE paboTHL. Bunet TEIIoNEPENAYU:
TEIUIONPOBOHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIo00MEeH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpazoBanue u kouzaeHcarus. Mcnapenwe. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOTo
JABJICHMUSL.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Tpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemoBoro pBurarerns.
TeruoBble IBUTaTENIN U 3alIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmonenne OpOyHOBCKOTO JIBHIKEHHS.



DA I
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBeHU cMauyuBaHUs U KaUJUISIPHBIX SIBIICHU.
Habnronenue TeniaioBoro paciuimpeHus Ted.

N3MeHnenune naBneHus ra3za npu U3MEHEHUM 00bEMA U HArpEBaHUU WIU
OXJIAXKICHUH.

[IpaBuna uaMepeHus TEMIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CUJIAMH.
CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmoneHnne kurenus.

Habnronenue nocTostHCTBa TeMIIepaTyphl IIPH TIJIaBJIECHUH.
Moienu TeII0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

OrnpeneneHue qaBJICHHS BO3IyXa B Oa/UIOHE MITIPHUIIA.

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

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

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tela B pe3yibTaTe
Tertonepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA IPH CMEIIUBAaHUU XOJIOJHOM U
ropsi4eu BOJBI.

Onpenenenve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TEIJI000MEHE C HArPEeThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yJaeabHON TEIIOTHI IIaBICHUS JbIA.

Paznen 7. DjaekTpruyecKkue U MATHUTHBIE SIBJICHUS.

DnekTpuzauus Ten. [Ba poja snekTpudecKux 3apsaiaoB. B3zaumopaerncTtBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsk€HHOCTh aiekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH SJICKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJICKTPUKUA. 3aKOH  COXPAHECHUSA
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKAa.
HMCcTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnemoBarenbHoe W mapayuielbHOE  COCIMHEHHE
ITPOBOJTHUKOB.

Pabora w MoOIIHOCTH dJeKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauThl.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM U €ro 3HaUeHHUE IS JKM3HU Ha 3emiie.
OnbiT  Opcrena. Mar"HuTHoe ToJ€  AJIEKTpUYECKOoro Toka. I[IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MNOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHHUE 2JIEKTpOMarHUTHOM MHAYKUIUM. [IpaBuiio Jlenna.
DIIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUIYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMS Tell.
JIBa pojia 2JIEKTPUUECKUX 3apsiI0B U B3aUMOJICUCTBUE 3apSHKEHHBIX TEIT.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKHUX 3aPsIIOB.
[IpoBOHUKY M TUSJIEKTPUKHU.
MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHHMKHY TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DNEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HANPSXKEHUSI BOJIBTMETPOM.
. Peocrar 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 Dpcrena.

MarauTHoe noJje TokKa. DJIEKTPOMArHHuT.

JlelicTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb MTOCTOSHHOI'O TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMATrHUTHOW UHAYKIIMH.

Omnbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUA HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie 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 MOJISI HA NPOBOJAHUKU U
JIADIICKTPUKMU.

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

N3mepenue u peryampoBaHue HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIBI TOKA, UAYLIETO YE€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBJICHUA MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOIO
CEUYCHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUA HANPSHKCHUHA TMPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHne MOUIHOCTU  AJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

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

HccnenoBanue nercTBUS SJIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKe.

18. I3yueHue AeCTBUS MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHCcTpyrpoBaHue 1 u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTeibHOW YCTAHOBKH.

21. OnBITBl TIO  MCCJEIOBAHUIO SIBJICHHS DJICKTPOMATHUTHOW WHIYKIMU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTEIIBHOCTh MEXAHUYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBwxeHue. HepaBHoMepHOe npsiMoNMHENHOE JIBHKeHUE. CpelHssi U MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOEe BHkKeHHe. (CBoOOmHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JluneriHas v yriioBast CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3ak0oH Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLIANA CHIL.

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

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenne mianer Bokpyr Comnuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne nmnyisbea. Mnynbe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTHBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U pabothl. [loTeHIIManpHass YHEPrUsl Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEPTrUs CxaToM NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETMYECKOW JSHEPrUU. 3aKOH COXPAHECHMSI MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JABUKEHUS TeJa OTHOCUTENLHO Pa3HBIX Tell

OTCYETA.



AN

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

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

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBH>KEHUSI.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habitoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTbh YCKOpPEHUS Tela OT MAacChl Te€la W JACHCTBYIOIIEH HAa HEro
CUJIBI.

HaGutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUH TEJI.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[lepemraua uMmIynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanms SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJAECHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Il pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS TIApPUKA WIH TETIEKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda TPH PAaBHOYCKOPCHHOM JBMDKCHHH TIO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanmne 3aBUCHUMOCTH TMYTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JBIDKCHUHU 03 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHM 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJJUHAKOBEI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3 huirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

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



10. Onpenenenue padOTBl CHJIBI  YNPYrOCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHnue 3aKk0Ha COXpaHEHUS YHEPTHH.

Paznen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe asmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTy1a. MaTemMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPTUH MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — kojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbBlE H
HornepeyHble  BOJHBL. [[nMHA BOJHBI M CKOPOCTH €€  paclIpoCTPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTBh 3Byka M BbicoTa TOoHa. OTpaxeHue 3Byka. MHdpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tel IIOA AEHUCTBUEM CHUJIBI TSDKECTA U CHIIBI
YIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienne BeIHYKIEHHBIX KOJIEOAHUI 1 pe30HaHCA.
PacnipocTpaneHnne npoioabHbIX ¥ ONEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOoThl M NEpUoJa KoieOaHM MaTeMaTH4ecKOro
MasTHUKA.

2. OmpeneneHune 4acTOThl U EPHOJIa KOJIeOaHHM MPy>KMHHOTO MasiTHUKA.

3. HccnegoBanue 3aBUCUMOCTH NEpHOJIa KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IepUOAa KOJI€OaHU PYKUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. [IpoBepka He3aBUCUMOCTH IepHO/a KOJIeOaHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

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

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
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 MOMOIIBIO MOOHIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  momenb  cBera.  Mcrounuku — cBeta.  I[IpsamonuHeiinoe
pacnpocTtpaHeHue ceera. 3atMeHust ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpakeHHEe cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTpPaKeHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx nyweit B nuH3e. Onrtuyeckas cucreMa (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. biIm3opykocTh u
JATbHO30PKOCTb.

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

Jemoncmpayuu.

[IpsAMomnrHEHOE pacIpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cera.

ONTHYECKUH CBETOBO/I.

Xox ydeil B coOMparonieil JInH3e.

XO0J Iy4yelr B pacCEeMBaIOIIEH JINH3E.

[Tonmyuenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

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

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tonmy4yenue 6emoro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.

W o N ok

1. MccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHMsI CBETOBOIO Jiydya OT yrja
naJeHusl.

2. W3yueHne xapakTepuCTHK N300pakeHUS MIPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCHMOCTH yIia MPEJIOMIIEHHS CBETOBOIO JIyda OT yria
Na/ICHUs HA TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomydenue n3o0paxeHHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMSI M ONTUYECKON CHIIbI coOMparolen
JIMH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OEIOT0 CBETA B CIIEKTP.

OnBITEl MO BOCTIPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIOEHUU UYepes
[[BETOBbIE (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

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

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas wmoaenb atomMHoro snapa. MWM3ortonsl. PaanoakTuBHBIE
npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sJiep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJI0BOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3I.

Anepnas sHepreruka. JleMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHH Ha IKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3IIy4YEHUS U MOTJIOIICHHS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bojopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTunka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpanus u3nydeHHs TPUPOTHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOmroneHue CrIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTHULIBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000AIOIUI MOAYJIb MIPEAHA3HAYEH JIs1 CUCTEMAaTHU3alluu
U 0000IIeHUs  TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATENbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAKXKe /IS TMOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy 10 (u3uke s 0o0ydaromuxcs,
BBIOpPABILIKX 3TOT yUEOHBIN MpeMerT.

[Ipu u3ydyeHUn JAHHOTO MOMAYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHAs! TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUM TPUPOIbl M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHSAS T[OJy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IprHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jesa peain3yeTcs
3a CcU€T TOro, 4To OOydYarolluMecs BBINOJHSIIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3uYecKue SBICHUS B OKPY KAIOLIEH MPUPOJI€ U MOBCEIHEBHON KU3HU;

UCIIOIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe Ui POBEPKH THIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboJee BaXXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUUECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKku Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JIOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yiabTaTOB.

B pesynbTare u3zydyeHus Gu3MKU Ha yYPOBHE OCHOBHOT'O 0O0IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUPOBaHBI CICTYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpMoOTHYECKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE UHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3HYECKOi HayKH;

e - [IEHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUMCKUX yUEHBIX-(U3UKOB;

e 2) rpaKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCY>KJIEHUH OOIIIECTBEHHO 3HAUUMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

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

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

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

* 4) HIEHHOCTH HAYYHOTO IMO3HAHUA:

e - OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAYyKM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHWUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOU JI0OOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
JeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJbTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aronoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHOro oOpas3a JKHW3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TNPaBWJI OE30MacHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCUH, MPU3HAHUWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

e 6) TPYA0BOr0 BOCIIUTAHUSA:

e - aKTMBHOE Yy4YacTHM€ B pEHICHUH NPAKTHYECKUX 3a71ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alluv, TOpoja, Kpas) TEXHOJOTUYECKOH U



COITMAJILHON HAIpPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHUM;

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

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIIMSA HAa NMPUMEHEHHE (PU3MUECKUX 3HAHUK JUIS PEIICHHUS 3aaad B
o0JlacTH OKpY’Kalollled Cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM U MyTed uxX

pELICHUS;

e 8) amanTanuum K M3MEHSIIOIIUMCH YCJOBHSM COLMAJIbLHON W NPHUPOIHOH
cpeabl:

e - MOTPEOHOCTh BO B3aMMOJECUCTBUU TIPU BBIMOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (DU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIpYyTHUX;

e - TIIOBBILICHWE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
JIEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYIUPOBAThH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UUECCKUX OOBCKTAX U SIBICHUSIX;

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

e - IUIAHHPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETCHUU HOBBIX (DH3UUCCKUX
3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBHISIBIATH B3AaUMOCBSI3H MIPUPOJIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (PU3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBHM C YYETOM BIMSHUS HAa OKPY’KAIOIIYIO CpELNy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpaMMmbl MO0 (U3WKE HAa ypPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOyyvarorierocs 0yayT chopMHpOBaHb MeTANpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

Ba3oBnle Jijorunueckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



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

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pemieHus yueOHOW —Qu3ndeckon
3aau (CpaBHEHUE HECKOJIbKMX BapMaHTOB pEIIEHHUs, BHIOOp HaumbOosee
MOJIXOJISIIIETO C YUYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarTebCKue 1eCTBUA:

WCITIOJIB30BATh BOTIPOCHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3nUecKuil IKCIEPUMEHT, HEOOJIBIIOE HUCCIEAOBaHHE (PU3UYECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS UITH KCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO pe3yIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIEee pa3BHTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METO/bI, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIOKEHHON ydeOHOU
dbuznyecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (hOPM IpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI (OpMYy MpPEACTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJadd HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKor U X KOMOMHALIUSAMHU.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YYeOHbIe 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOr0 MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3aJ1aBaTh BOIPOCHI IO CYIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHUWE 3aJaud W MOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOWM CYXKJICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3InIUe M CXOACTBO IMO3HIIHH;



BBIPAXKaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEJICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMMAaThb W  HCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIVUBUIYyAIbHOW palbOThl TpPU PEIICHWH KOHKPETHOW (u3mdeckomn
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AESATEIbHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JOCTH)KEHHMIO: pPaclpelesTh pPOJu, OOCYXIaTh MpoLecCchl U
pEe3yNbTaThl COBMECTHOM paboThl, 00001IIaTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO M KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KAa4ECTBO CBOETr0 BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIbHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUAX, TPCOYIOIMINX
TUTSI petiieHust (GU3NICCKUX 3HAHUM;

OPUCHTHUPOBATHCS B  PA3NUYHBIX TOJAXOJAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYIINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKON 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMU U MpeJiarath 1miaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTMXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NEeSITeTLHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCII€ B XOJ BBINOJTHEHUS
(GU3UYECKOr0  HCCIICIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CHUTyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHuu GU3NYECKUX 3a]a4 Uiu
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroOro.



HPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 Kjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HAOMI0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HoOe), MEXaHUYeCcKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAEeKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gedopmanus  (ympyras,  IUIaCTHYECKas)),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEIIOBOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBWIXKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCBIO
BpallleHUs, IMeperaya AaBICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razam, arMochepHOe JaBlieHWe, IUIaBaHWE TeJ, [PEBpaAIICHUS
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpYy’KarollleM MHpe, B TOM uHucie (PU3UYECKHE SBICHUS B MPHPOJE:
MpPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KHUBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EPHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
¢dbu3nueckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPHOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTh, IUICYO CHIIBI,
MOMEHT CWIbl, KO3(QOUIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKass W MOTCHIMaJIbHAs DHEPTHs), MPU OMHCAHUU IPABUIIBHO
TpakToBaTh  (UBUYECKUN  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, MX
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMUHY C APYTHUMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUiIO paBHOBecHs pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATh €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIB3Yysd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIMYUHBL: Ha OCHOBE aHajIu3a
YCJIOBHS 33/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEUYUHBI B (OPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTh M MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJWTh OIIMOKM B XOAE OMNbITa, JEJaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUM WIU
bu3znuecKux CBOICTB TeN: bopMyIupoBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATH MPSMbIE H3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
0o0bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIIOJb30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
JIPYrol € HCIIOIB30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABWKYUIIETOCS Tela OT BPEMEHHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOMIAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
MOTPYKEHHON YacCTH Te€Ja U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBAaHUs, COOUpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NpeUIOKEHHBIX Ta0null U TrpaduKoB, AeNaTh BBIBOJABI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUla TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNOo, KOAI(DQPUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS! TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JACWCTBUA HU3YYEHHbIX HNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPHl  (HAXOAWTh  WH(MOpPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY KAIOIIEH Cpejie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuu B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA H TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM HIM MOXKET OBIThH
HEJ0CTOBEPHOM;

MCTIONB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3UUECKOrOo COACpXk aHHs, CIPAaBOYHbIE MaTEepUAIbI,
pecypcebl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WMH(pOpManuu (HU3MIecKOro CoAepKaHus, B TOM
quclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBAaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



U3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (QU3HUKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJIHECHHEM IUIAHA JEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJl B  JIESITENIBHOCTh  TPYMNbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kJiacce npemMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCS YMEHHIA:

HCTIOJIb30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIlepaTypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBUIATElNb,
AJIEMEHTAPHBIN SJICKTPUYECKUM 3apsiJl, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN SJICKTPUYECKUN TOK, MATHUTHOE TOJIE;
pazinuarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M CXKaTHe, Tervionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KHUIIECHUE,
Terionepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIIEKTPU3AIUS TEJl, B3aUMOJICHCTBUE 3aPSIOB, NCHUCTBUS AJIECKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4Yucle (u3nuecKkue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKCHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUUCCKUE
ABJICHUST B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISI JJis JKU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHU;

ONUCHIBATh M3YYCHHBIC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHS], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO JICUCTBUSA TEIUIOBOM



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
CUJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUWE  BelllecTBa, paboTa M MOIIHOCTh
AIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYeCKUil CMBICT UCIOJIb3YEeMbIX BEIWYWH, 0003HAUCHUS W EIUHUIIBI
bu3NUecKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMIT CYNEPHO3UIIMU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUs 3apsiia, 3akoH OMa J1sl yyacTKa IEenu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

O0BACHATH (U3HUECKHE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4ecKuX
IaroB ¢ oOmnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(buU3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHHUs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bu3HYEeCKUX METOOB, WCIOIB3Ysl OMHCAHUE WCCIICIOBAHUS, BBIICIATH
MpPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIbI;

MPOBOAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUWA WU
(bU3UYECKUX CBOMCTB Tel (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEpaTyphl, CKOPOCTU TMPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPHU U3IYYCHUH OT IIBETa U3Jydaroliew (moriomnaronei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TeMIEpaTyphbl KUIKOCTU U
miom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TE1 U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allksi MAarHUTHBIX TIOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyIUpOBATh
poBepsAEeMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000py10BaHUsl, ONMUCHIBATH XOJ OTNbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BJI&JKHOCTU BO3AYyXa, CHUJIbl TOKAa, HAIMPSIKEHHUS] C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUUHBI OT
JIpYyrol C UCIOJB30BAaHUEM NPSIMBIX H3MEpPEHUW  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJUA TOMNEPEYHOIO
CEUYEHHUA U YAEIBHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO uepe3 IMPOBOJAHUK, OT HaNpsOKEHWs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MapajuIeJIbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHpOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl M TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS (PU3NUECKHX BEIWYUH (yIeIbHAs
TEMJIOEMKOCTh ~ BEIIIECTBAa, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH W3MEpPEHHUs, COOMpaTh
AKCTIIEPUMEHTAJILHYIO YCTAHOBKY, CIEIysl MPEAIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUMHBI;

coOMIOAaTh MpaBuia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TNPUHIMIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMNUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpHI, HArPEBATEIbHBIC ATEKTPONPUOOPHI (MPUMEPHI), AITEKTPUIECCKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb IIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBJICHUN U HEOOXOIUMBbIC
bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATE]b BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ Mociae0BaTeIbHBIM U MapajuielIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS JIEMEHTOB AJICKTPUUECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(MOPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU N1l oOecrnieueHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHECHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
HNuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUH M MyTEM CpaBHEHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH  HMH(POPMALMIO, KOTOpas
SBIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUH Y4€OHBIX 3a/laHUil HAay4HO-TIONMYJISPHYIO
JAUTEpaTypy (PU3MYECKOro  COAEpXkaHMs, CIPAaBOUYHbIE MaTEepUabl,
pecypcebl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mmass wuHPOpMANMIO W3 HECKOJIBKHX HCTOYHHUKOB (PU3HYECKOTO
COJIep)KaHus, B TOM YHCIE MYOJUYHO TNPEIACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM MCCIIEOBATENbCKON NEATEbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBbIM NOHATHIHBIA anmapar Kypca (QU3HKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUENH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENbHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJECICTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K koHIly o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOb30BaTh TOHSTHUSI: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHWYECKOTO IBMKEHMS, Aedopmarius
(ympyrasi, mjgacTU4ecKas), TpEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHHI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTD,
CHEKTPbl UCIyCKAaHUS U MOTIJIONIeHUs, anbda, 0eTa- U raMMa-u3JIy4eHHUs,
U30TOMBI, IEPHASI SJHEPTETUKA;

pa3nuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KojeOaTeIbHOE IBIKCHHE (3aTyXarollue W
BBIHYKJICHHBIC KOJI€OaHUs), PE30HAHC, BOJHOBOE JBUKEHHE, OTpakKECHHUE
3ByKa, MNPSAMOJIMHEMHOE pacHpOCTPAHEHHUE, OTPAXKECHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OEJIoro cBeTa B
CIICKTP MW CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JWUCHEPCHSI CBETAa,
€CTECTBCHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUS) 10 OMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MYECKUX SBICHUNA B
OKpy’XKarolmeM Mupe (B TOM dYHCIEe (PU3HYECKHUE SIBJICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE TUTaHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa Tel,
ONTHUYCCKHE SBJICHHUS B IPHUPOJE, OMOJIOTHMYECKOE JCHCTBHE BHUIUMOTO,
yIbTPaduOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKTUBHBIA (POH, KOCMUYECKHE JIy4d, PaTdOaKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CpPeAHsEI M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, IMyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUsS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHJIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIHUAIbHAS DJHEPrusi Tela,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAA YHEPrUsl CHKATOU
MPYKUHBI, KUHETUYECKAS] DJHEPrus, IIOJHAs1 MEXaHWYECKas >SHEPIHs,
MePUOJ M YacToTa KojieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETAa, MOKa3aTeb MPEIIOMJICHUS CPEbl), IPU OMUCAHUM
MPaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaUCHUS W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO BEIUUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapUKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPruU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLUIT CYNEPHNO3UIMUA CWJI, TNPHUHUWIN OTHOCUTEIbHOCTH | anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAKEHHUS W
MPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIZIOBOTO U MAaCCOBOTO YHCEI



OpU SJACPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CJIOBECHYI (OPMYIHUPOBKY
3aKOHA M 3aIlMCBhIBATh €T0 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MYECKHE TPOIECChl W CBOMCTBA TeN, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpoil Ha 2-3 M3y4YEHHBIX CBOICTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pematb pacy€THble 3anayd  (omMparolmuecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMUYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jayd 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUsI, TPOBOAUTH PAcCUEThl U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHUIUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUEeCKUX METOJOB, HCIIOJIb3YSl ONMUCAHWE HCCIECIOBAHUSA, BBIICIATH
IpoBEpsieMOe TPEIIONOKEHNE, OIICHUBATh IMPABWIBHOCTh MOPAIKA
NPOBEJCHUS  MCCIEJOBAHMS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OBITOB;

OPOBOIUTH OMNBITHI MO HAOMIOAEHUIO (U3MYECKUX SBICHUN WiIH
¢u3nYeCKuX CBOWCTB TeN (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HHEPTUH, 3aBUCUMOCTh TMEpHOAa KoJeOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pasznokeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB H300pakKeHHsI MpeaMeTa B coOuparomien
JuH3e, HAOMIOJEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTarThl,
(GopMyIHpOBaTh BHIBOIHI;

IPOBOJNUTH TMPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYuHBI ((POKYCHOE paccTOSHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUS
(M3MepUTENbHOTO MpHdOpa);

NPOBOJNUTH HCCIEAOBAaHUWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIiia OTPaKEHHUsI CBETa OT yrIjla MaJeHHus W yIiia MpeJOMJICHHs OT yria



najieHus): IUJIAHUPOBAaTh HCCIEOBaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHMOCTH
bu3uYeCKUX BEIWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHS (U3MYECKUX BEIMYUH (CpEIaHsISA
CKOPOCTb M YCKOpPEHHME Tella TMpPU PABHOYCKOPECHHOM JBUXCHUH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOIPPUIIUEHT
TPEHUS CKOJBKEHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacTOTa M
nepuos; KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
omnTHYECKass Cuia coOuparonieil JMH3bI, PAJUOAKTUBHBIN  (HOH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpPATh SKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPCHUS, CIICIYs MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIMUMHBI U aHAJTM3UPOBATH MOJYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DHU3WYSCKUX MOJIETCH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJeTh aToMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepU30BaTh TNPHHIMIBI  JICHCTBUS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCAaHUS (B TOM YHCIE:
CIIUJIOMETP, NaTYMKUA TIOJIOKCHHS, PACCTOSIHHS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HMCHONB3YsS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWTh  WH(DOpMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWUNW B TOBCEIHEBHOM
KU3HU U1 oOecriedeHrss 6€301acHOCTH MpU o0palleHur ¢ mpudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH CpeIe;

OCYIIECTBISATh TMOUCK WHGOpMaMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3ampoC, HAXOAUTh



NYTU ONpeesIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
VUMEIOIUXCS 3HAHUU U JOIIOJHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAHMs, CIPABOYHBIE MaTepHUalbl,
pecypceel cetu MHTEpHET, BianeT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
nyOIMYHO TPEACTABIATh PE3yIbTaThl IPOSKTHOM MM UCCIIEI0BATENbCKON
NEATEeIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  HM3yYEHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONpPOBOXKAATH
BBICTYIUIEHHWE TMpe3eHTalMell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBO 4acoB DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsuse | TIpaKTaueckue (uu¢posbIe)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbl
pecypchl
Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY KAIOLIEr0 MUpa
bu6nmoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y pHpo https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 dusnyueckue Be 2 1
HSITCCRHE BETHIHHbL https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METO.T ) | bubnuoreka [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlleppoHayaibHble CBeeHHS] O CTPOEHHUH BellecTBa
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
p t https://m.edsoo.ru/7f416194
27 JIBU>KeHUE U B3aUMOJICHCTBUE ) 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHbl€ COCTOSIHUS ) bubnuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHue U B3auMoJieilicTBHE TeJl

3.1

MexaHnueckoe IBUKEHUE

bu6mmoreka [{OK
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

bu6mmorexa [IOK

3.2 Muepuus, macca, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
aBiienue. Ilepenaua
4.1 I[aBJ'IeHI/IH TBE ) SMI/I TeJIaMH 3 bubmmorexa [TOK
' a P ’ https://m.edsoo.ru/7f416194
JKHJIKOCTSIMH U Ta3aMH
bu6mmorekxa [IOK
4.2 5
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMoOcdepHOe TaBIeHHE 6 https://m.edsoo.1u/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a HA 7 3 bu6mmorexa [IOK
' NOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOIIHOCTL. JHePrus
bu6mmoreka [IOK
> Pabora n momocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
52 11 5 1
POCTHIC MEXAHIEMBIL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
33 eRAMACCaN JHeprit https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 ITPOI'PAMME




8 KVIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TensioBble siBJIeHUs!
L1 CTpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 T 21 1 5
CIJIOBBIE POLECCH https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 28
Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA
DJIEKTPUYECKUE 3apsIbl.
bubnnoreka [IOK
2.1 3apsKEHHbIE Tella U UX 7 1
B https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
2 [TocTossHABII ) 20 5 7 bubmuoreka [JOK
SIIEKTPAYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABITCHHA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnmoreka [JOK
' WHAYKIUSA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB IIO ITPOTPAMME



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

9 KJIACC

KoJsun4yecTBo 4acoB D1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuyeckue siBJIeHUsI
L1 MexaHn4deckoe ABMKCHHE 10 1 bubnuorexa [JOK
' U CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 BsauMmozeiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
57 MexaHn4eCKHEe BOJTHBI. g 1 3 bubmuorexa [JOK
. 3BYyK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pasjnen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nea 4. CBeToBbIE SIBJI€eHUS
4.1 3aKOHBI pacpoOCTPaHEHUS 6 2 bubnmoreka [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTHYECKHE 6 3 bubmuorexa [JOK
' pHOOPEI https://m.edsoo.ru/7f41ada6
43 Paznoxxenue Genoro cBera 3 ) bubmnoreka LJOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
Hcnyckanue
51 A 4 1 bubmuoreka [JOK
’ HOTJIOTIEHHE CBeTa https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6nrorexka [JOK
. 1
32 CTpoenne aTomMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. 1
>3 FLnepHIe peakiin / https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3znen 6. [loBTopuTE1bHO0-00001IAOIMIH MOLYJT
IToBTOpenue u 0000IICHHE
6.1 BTOP E;Iﬂ: ca H 9 ) bubmuoreka [JOK
' colepaa yp https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 knacc
Hroro no paszneny 9
BIIEE KOJIMYECTBO
OB 0 102 27

YACOB 110 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 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — HayKa O IPUPOJIE.
SIBnenus npuposl.
®usnuecKue BICHUs

MexaHn4deckue, TeIIOBEIE,
ANEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnuecKue BeIUUNHBI U UX
U3MEpEHHE

Ypok-uccienoBaHue
"N3MepeHne TeMiepatypbl
MIPU TOMOIIH KUTKOCTHOTO
TEPMOMETpPA U JATUMKA
TeMIepaTypbl”

Kak ¢usuka u qpyrue
€CTECTBECHHbBIC HAYKH U3yYalOT
PUPOLY.
EcrecTBeHHOHAaYUYHBIN METO
no3Hanusa. Onucanue
(bu3nUecKuX SBICHHMA C
IIOMOIIBIO MOJIEICH

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

YPOK—I/ICCHCI[OBaHI/IC



https://m.edsoo.ru/ff09f72a

"IIpoBepka rumoTe3bl:
JIAJIBHOCTH MOJIETA [IAPHKA,
MyIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIEe, YeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,

7 NOKa3bIBAIOIUE JUCKPETHOE Brbmmorexa OK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBMKeHHe 4acTull BEIIeCTBa bubmmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue « ONbITHI
9 10 HAOJIOIEHUIO TEIUIOBOIO
pacIIMpEeHUs Ta30B»
10 ArperatHbie COCTOSIHUS
BeIIleCTBa
B3aumocBs3p Mex Iy
CBOMCTBaMHM BEIIECTB B
pa3HbIX arperaTHbIxX
11 COCTOSTHUSIX U MIX bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHn4ecKkoe JBUXEHHUE.
12 PaBHoMepHOE U bubmnorexa [IOK
P https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBI)KCHHE
13 Cxopocts. Equnuiibt bubmuorexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuet nytu u Bpemenu bubmmorexa [IOK

JABHKCHU S

https://m.edsoo.ru/ff0a0ae4



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

15

WNuepuus. 3aKoH UHEPIUH.
B3aumonencTsue Ten Kak
IPUYMHA U3MEHEHUSI CKOPOCTH
JIBYDKEHUS Tell

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

ITlnotHOCTE BemiectBa. Pacuer
Macchl 1 00BEMa TeJIa Mo €ro
IUIOTHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPIOTO TEIA»

18

Pemenue 3amau no teme
"[TinoTHOCTH BemecTsa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cua KaKk XxapakTepuCTHKA
B3aumoencTsus tei. Cuiaa
ynpyroctd. 3akoH ['yka

20

JlaGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH
pactspkenus (nedopmariim)
IPYKUHBI OT TPUIIOKEHHOM
CHUJIBD»

21

SBneune taroreHusa. Cuna
TSKECTU

22

CBsi3b MEXy CUJION TSXKECTU
u Maccoi Tena. Bec Tena.
Pemenne 3amau no reme
"Cuna Tsxkectn"

bubmuoreka [{OK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCcTH Ha ApYTuX
anerax. Puznyeckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapPaKTCPUCTHUKHU IIJIAHET

bu6mmorexka [JOK

24 Mswepenne cu. Aunamomerp https://m.edsoo.ru/ff0al8cc

bu6mmorexa [JOK

25 Bec rexa. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue JIByX Cul,

26 HaIpPaBJIEHHBIX 10 OJTHOM bubmuorexa [IOK
npsimoid. PaBHoIelicTBYIO1IIAs https://m.edsoo.ru/ff0ala70
CHII

27 Pemienue 3anau 1o reme
"PaBHonelicTByromas cui"

TpeHue cKoIbXKEHUS U TPEHHUE
28 nokos1. Tpenue B npupone u bubmmorexa LHOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopHnast pabota
«3yueHne 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bu6nuoreka [IOK
CHJIBI TaBJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS
MTOBEPXHOCTEID)

Pemenwne 3agau Ha

30 onpeieTIeHue
PABHOJICUCTBYIOLIEH CUIIBI
Pemmenue 3agad mo reMam:

31 «Bec tenay, «I'paduueckoe bubnuotexa [JOK
n300pakeHne cuim», « CHIIBI, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAs CUI»

32 KonTponsnas pabora no



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

TemaM: «MexaHn4ecKoe
IBIKEeHHeY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n3o0pakeHue
cu», «CHITbDY

Hasnerune. CiocoOb1

33 MEHBIIIEHUS U YBEINYECHUSI bubmmorexa LHOK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBnenue ra3za. 3aBUCUMOCTD
34 aBJIEHM raza oT 00béMa bubnnorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaua naBnexus
35 TBEPJBIMU TEJIAMH, bu6mmoreka [JOK
SKUIKOCTSIMHU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackamns
JlaBaeHHe B )XUAKOCTHU U rase,
36 BBI3BAHHOE JIEWUCTBUEM CHUJIBI Bubmorexa OK
A https://m.edsoo.ru/ff0a2718
TSKECTH
Penrenue 3amad mo reme
37 «/laBiieHHE B )XKUIKOCTH U bubmorexa [IOK
A https://m.edsoo0.ru/ff0a2826
raze. 3akoH Ilackamsa»
bubmnoreka LJOK
38 Coo0
OODTIAOTIIEC COCY B https://m.edsoo0.1u/ff0a2970
39 I'mapaBinmueckuil npecc bubmmorexa TIOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [loprrHeBoi
SKAOKOCTHBIN HAacoC
bub OK
41 Atmocdepa 3emmn. [IpuanHb nommoreka L

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CyILIECTBOBAHUS BO3yIIHON
000JI04KH 3eMIIH.
3aBUCUMOCTh aTMOC(EpPHOTo
JIaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOps

4 Bec Bo3nyxa. AtMochepHoe bubmmoreka [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 Wzmepenune atmocdepHOro bub6nuoreka LIOK
nasnenus. OneiT Toppuuernu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, bubmmorexa TIOK
g g https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
BapomeTp-a"epons.
45 ATII)VIOC(bep Hoep aBJICHUE Ha bubmorexa HOK
p g https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenne 3amau no reme
"AtMmocdepHoe naBieHue"
JleicTBHE KUAKOCTH U T'a3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa [IOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
«OmnpenenecHue
48 BLIT;.)JIKI/IBaIO el cHIbl bubnmorexa [IOK
. I\J:I ’ https://m.edsoo.ru/ff0a33fc
JEHUCTBYIOIIEH Ha TENO,
MOTPY>KEHHOE B KUJKOCThHY»
JlaGopaTopHnasi paboTa 1mo
bu6mmoreka [IOK
49 Teme «MccienoBanue

3aBUCHUMOCTH BE€Ca TCJIa B BOAC

https://m.edsoo.ru/ff0a3514



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
https://m.edsoo.ru/ff0a3514

0T 00BbEMa NOrpyKEeHHOH B
KHUJKOCTb YaCTH TEJIa»

50

IlnaBanue Tein

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

51

JlabopaTtopHnast pabota
"KoHcTpyupoBanue
apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U
ofpeieNieHue €€
rpy30M0abEMHOCTH"

52

Pemenne 3amag mo Temam:
«ITmaBanue cynos.
BosnyxomnnaBanuey,
«JlaBneHue TBEpABIX TEI,
JKHJKOCTEH B Ta30B)

bub6anoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannyeckas pabota

bubmnoreka LIOK
https://m.edsoo.ru/ff0a3{82

54

MomnaocTb. EnmHUIE
MOILIHOCTH

bu6auoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
norbEMeE 1o JiecTHUIE"

56

IIpocteie Mexanu3Mmbl. Poiyar.
PaBHOBecue cuil Ha peryare

57

KoHnTtponbHas pabora 1o Teme
«/laBnenue TBEpABIX TE,
AKHJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabota



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

PesepsHsliit ypok. Pabota ¢
TeKCTaMH 1o TeMe «JlaBienue

bub6muoreka [IOK

>8 TBEPABIX TCIL, KHHISOCTGH " https://m.edsoo.ru/ff0a4ffe
razoBy» / Bcepoccuiickas
npoBepoyHas pabora
Peryaru B TexHuke, OBITY U

59 npupoe. Jlaboparopras 0.5 bubnuorexa [IOK
pabora «lccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara»
Pemienue 3ama4 1o teme

60 «YCc0BUS paBHOBECHS bubmmorexa [IOK

https://m.edsoo.ru/ff0a48a6

pbryara
Koadduuuent nosneznoro
JIEUCTBUS MEXaHU3Ma.

61 JlaGopaTtopHnast pabota 0.5
«3mepenune KII/] HaknoHHOM
IJIOCKOCTH

2 Pemienne 3agad 1mo teme bu6mmoreka [JOK
"Pabora, momuocTh, KITJ[" https://m.edsoo.ru/ff0a4c48
MexaHuyeckasi SHEPIUsl.

63 Kunernueckas u bubmorexa I[TOK

https://m.edsoo.ru/ff0a4252

NOTEHI[MAIbHAs SHEPTUs

64 3aKOH COXpaHEHUs bubnuoreka [JOK
MEXaHUYECKOM SHEPrUuun https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKcnepuMEeHTaIbHOE

65 ONpeAeICHUE U3MEHEHUS 1

KHUHETHYECKOU U
MOTCHITUATIBHOM SHEPTUH TPH



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

CKaTbIBAHHUMU TCJIa I1O
HAKJIOHHOM IJIOCKOCTH"

66

KonrtponsHast pabora o Teme

«PaboTa 1 MOIIIHOCTE.
OHeprusa»

67

PezepBHblit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MexaHnuecKoe IBUKEHHUE'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

68

PesepHbIii ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MomHOoCTh. DHEprus"

OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoauugecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara upposBbIe
Tema ypoka KonTpoabubie | IlpakTuueckue A uupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoTsbI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUYECKOI | bubnuorexa [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
5 Macca u pazMep aTOMOB U |
MOJIEKYI
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3000pa3HOro COCTOSHUI 1 Bu6mmorexa [IOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHEHHE CBOMCTB
TBEPIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEILECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU
5 Kpucraninueckue u 1 bubnuorexa [JOK
aMmopdHbIC TeIa https://m.edsoo.ru/ff0a5800
CmaunBaHue u
bu6mmorexa [JOK
6 KauJUISIPHOCT. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSIKEHUE
. TemoBoe pacimupenue u | bub6nuoreka [IOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



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

Temmnepatypa. CBs3b

BBIACIIKICMOT'O UM IIPpU
OXJIAXKXKICHHUH

8 TeMIEepaTypbl CO CKOPOCTHIO
TEIJIOBOr'0 ABMXKCHHMS YaCTHIL
BayTpenuss saeprus.
9 CHZCE6I>I 1/13MeHepH1/m bubmorera [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEHN YHEPTUU
10 Buape! rerionepenaun bubmnorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTHueckoe
1 HCII0JIb30BAHNUE TEILIOBBIX bu6mmorexa [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUaioB B IEIAX
sHeprocoepekeHus"
12 KoauuecTBO TEIIOTHI. bu6mmoreka [JOK
VY nenbHas TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO
13 Oamanca. TermmooOMeH u bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE pAaBHOBECHE
JlaGopaTopHnas pabota
"UccnenoBanue SABJICHUS
14 TEII000MEHa NpU bubmmorexa LHOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHUH XOJIOIHON U
ropsiue BojbI"
Pacuer konmyecTBa TEMIOTHI,
HEOOXOIMMOTO ISt
15 HarpeBaHus Tena u



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

JlaGopaTtopHnast pabota

16 "Onpenenenue yaeaIbHOU bubnmorexa HOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnmoreka [JOK
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepAEBaHUE
18 KPUCTAIUINYECKHUX TEII bubnmorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
VY nenpHas TEILIOTA IJIaBIIEHUS
JlaGopaTtopHnas pabota
19 "Onpenenenue yaeabHON bubmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJIEHUS IbOa
20 [TapoobpazoBanue u bubmuorexa [IOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aeapuas temnora
napooOpa3oBaHUs U
21 KOH/EHCAIMU. 3aBUCUMOCTD bubmorexa [IOK
| https://m.edsoo.ru/ff0a786¢
TEMITepaTypbl KUTICHHS OT
aTMOC(hEpHOTO JTaBJICHUS
BnaxnocTs Bo3ayXa.
JlaGopaTopHas paboTta
2 "Om I;ZIGJ'II;HI/IG P bu6mmoreka [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHON BIAXKHOCTHA
BO3ayXa"
Pemrenue 3agaq Ha
23 OTpeJIeTICHUE BIAKHOCTH
BO3/IyXa
24 [IpuHIHIBI paOOTHI TETIIIOBBIX

neurareneil. [Taposas



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

TypOuHa. [IBurarens
BHYTPEHHEI0 CTOpaHUs

25

KII/I TermoBoro aBuraTess.
TeroBble ABUTATENN U
3alUTa OKPYKAIOIICH CPeIbl

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a7c7¢

26

3aKkoH COXpaHCHUA U
IMpEBpalICHUA OHCPIruu B
TCIUIOBBIX IIpoHeccax

27

[TonroroBka K KOHTPOJIBHOU
pabote mo Teme "TemmoBbie
seienns. Msmenenue
arperaTHbIX COCTOSIHUI
BemecTna"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a8312

28

KonTponbhas pabota no teme
"TermnoBele SIBICHUA.
N3meHeHune arperaTHbIX
COCTOSIHHM BerrecTna"

bub6mnoreka I1IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarnus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBaHue
"DnexkTpuszanus Teia
WHJIYKIUEN U TIPU
COTMPUKOCHOBEHUU"

31

BzaumopeiicTBue 3apsoKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TOJIE.
HanpspbkeHHOCTh
ANEKTPUYECKOTO TOJSL.

bub6munoreka [IOK
https://m.edsoo.ru/ff0a8a0a



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

[IpuHnun cynepno3unun
3JIEKTPUYECKUX TOEH

Hocurenu snektpuyeckux

33 3apsA0B. DIIeMEHTapHBIN
3apsia. CtpoeHue atoma
[IpoBOAHMKY U ANDIIEKTPUKHU.
34 3;<0H COXpaHEeHUs ’ bubmorexa HOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiaa
Penrtenue 3amau Ha
35 MIPUMEHEHNE CBOMCTB bubmorexa OK
P https://m.edsoo.ru/ff0a90cc
3JIEKTPUYECKUX 3apsI0B
DNEeKTPUYECKUN TOK, YCIOBUS
36 €ro CyIIeCTBOBAHHUSI. bubnuorexa [IOK
M cTOYHUKY 3IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 3IEKTPUUECKOTO bubnuorexa [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue
13 "JleficTBHE IEKTPUYECKOTO |
M0JISl HA POBOTHUKHU U
TUAJICKTPUKH"
39 DIIEKTPUUYECKUI TOK B bu6nuoreka [IOK
MeETajllIaX, JKUJKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €&
COCTaBHbIEC YaCTH
Cuna toka. JlabopaTopHas
| bu6mmoreka [JOK
41 pabora "U3mepenue u 0.5

peryiupoBaHue CUJIbl TOKa"

https://m.edsoo.ru/ff0a8bd6



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

42

DNeKTpUUecKoe HaMpsKEHHE.
BoasT™metp. JIaboparopHas
pabora "M3mepenue u
pEryJIupOBaHUe HANPSIKEHUS "

0.5

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTuBieHne MPOBOAHUKA.
VY nenpHOE CONPOTHUBIICHHE
BEILIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTD
ANEKTPUUIECKOTO
COIPOTHBIICHUS IPOBOTHUKA
OT €ro JJIMHBI, TUIOIaIn
MOTEPEYHOr0 CEUCHUS U
Marepuana"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HarpsokeHus1. 3akoH Oma ayis
y4acTKa Ienu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa U HaNpsHKEHHs Ha
pesucrope"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocienoBarennHOE U
napajuieIbHOe COSTUHEHUS
HpOBOJIHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mmpaBuiia
CJI0’KEHHUSI HANIPSKEHUN TTpU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58



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

MOCJIeI0BAaTEIbHOM
COETMHEHUH JIBYX
pe3ucTopon”

JlabopaTtopHnast pabota
"IIpoBepka mpaBuiia AJisi CHIIbI

bu6mmorexa [JOK

49 TOKa IIPU IapajuIeIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PEe3UCTOPOB"
Pemenue 3anau Ha
50 npuMeHeHue 3akoHa Oma st bubnuoreka [IOK
Pa3IAYHOTO COEAUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
PaGora u momrHOCTH
51 IIEKTPUYECKOTO TOKA. 3aKOH Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHnas pabota
5 "OnpezneneHue paboThl U bu6nuorexa LIOK
MOII[HOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpUYecKue Henu 1
53 MOTPEOUTEIN IICKTPUUSCKOU bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MATHUTHI, UX
B3aMMOJIeIiCTBHE
Ypok-uccnenoBaHue
55 "N3yuenue nonei bubmmorexa [IOK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
56 MarunuTtHoe nojie. MaruutHoe bubmmorexa [IOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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[1oJIe 3eMJIM U €T0 3HAYEHUE
U1 )KU3HU Ha 3eMiie

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DnexkTpruuecKue 3apsbl.

bu6mmorexa [JOK
57 3apsoKeHHBIC Tela U UX
. https://m.edsoo.ru/ff0abd2¢
B3aUMO/ICHCTBUSI.
[ToCTOAHHBIN 2JIEKTPUUECKUI
TOK"
KonTponbhas padota no teme
"DIIeKTpUUECKUE 3apsbl.
3apsKEHHbIE Tela U UX
. bu6mmoreka [{OK
58 B3aUMOJICUCTBUSL.
. . https://m.edsoo.ru/ff0abea8
[TocTOsIHHBIN 3JIEKTPUYECKUI
Tok" / Beepoccuiickas
npoBepoyHasi pabora
PesepHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
" . . bubnuorexa [JOK
59 [ToCTOAHHBIN IIEKTPUYECKUI
" . https://m.edsoo.ru/ff0acdc6d
Tok" / Becepoccuiickas
npoBepoyHas pabora
OmnbIT OpcTeaa. MarautHoe
60 T10JI€ JIEKTPUYECKOTO TOKA bubmuotexa [JOK
MarauTHO€ 1oJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipnmenenue
61 3JIEKTPOMATrHUTOB B TEXHHUKE. 0.5 bubnuoreka [JOK

JlaGopaTopHnas pabota
"N3yuenue nencTBus

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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MArdmuTHOT O ITOJIA Ha
MPOBOJHUK C TOKOM"

62

DNEeKTpOoABUTATED
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
IICKTPOJIBUTATENICH B
TEXHHYECKUX YCTPOUCTBAX U
Ha TpaHcnoprte. JlaboparopHas
pabota "KoHcTpynpoBaHue u
u3y4eHue padoThl
3ieKTpoaBurarens"”

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

63

Omnbrter @apages. 3akoH
3JIEKTPOMATrHUTHOMN
uHaykiuu. [paswio Jlenna

64

Dnekrporereparop. CriocoObl
TIOJTY4EHHS DIIEKTPUIECKON
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"DreKTpUUeCcKue 1
MarHHUTHBIE SIBICHUA"

66

KonTponbHas pabota mo Teme
"DnexTpuueckue u
MATrHUTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepHbIii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeroBrie
ABJIEHUS"

bubmnoreka IJOK
https://m.edsoo.ru/ff0accSe



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

68

PesepsHsliit ypok. Pabota ¢
TEKCTaMU II0 TEME
"MarauTtHble aBiaeHusd"

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

68

14.5




9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ara u(pposBbIe
Tema ypoka Konrpoasnsie | IlpakTnyeckue A unpp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
) MexaHn4eckoe JTBHKEHUE. 1
MarepuanbHasg TOUKa
Cucrema orcuera.
2 OTHOCUTENBHOCTD 1 bubmorexa OK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMeEpHOE psIMOJIMHENHOE | bubmuorexa [JOK
JIBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasromepHnoe
4 MPSMOJIMHETHOE IBUYKEHHE. 1
CpenHsisi ¥ MTHOBEHHas
CKOPOCTb
[IpssMonuHenHOE
5 ABHOYCKOPEHHOE JIBUKECHHE 1 bubmorexa HOK
p YCROp ' https://m.edsoo.ru/ff0ad8d4
VYckopenue
CkopocTh IPSIMOJIIMHEUHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTopHnas pabota
"Onpenenenue yCKOpeHus Tesa
P yCKop bu6mmoreka [IOK
7 IIPY PaBHOYCKOPEHHOM 1 1

JIBIDKEHUU 110 HAKJIOHHOU
miockoctu"

https://m.edsoo.ru/ff0adbl18



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

CB00OOHOE ITaJIEHNE TE.

8 OmnbiTel ["annnest
PaBHOMEpHOE ABUXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuoreka [IOK
obparenus. Jluneitnas u https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LlenTpocTpemMuTenbHOE
YCKOpEHHUE
1 I1epBb1it 3akoH HproTOHA. bubnuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. bubnuorexa LIOK
PaBHOelicTBYIOIIAS crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha MpUMEHEHHE bub6mnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuotexa [JOK
15 Cuna ynpyroctu. 3axou I'yka httns://m.edSO(])_.[ru/faneca2
16 Pemenne 3amgaud mo teme «Cuna
YIPYTOCTH
JlaboparopHas paboTa
17 ((OHpI;I[C(J)II;HI/Ie I:ICS:TKOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubnunorexa [JOK
18 Cuna Tpenus htms://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnast pabota bubmuorexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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"Onpenenenne k03P huUireHTa
TPEHHUSI CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6mmoreka [JOK

21 “3axonst Hpiorona. Cua https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna Tpenus"
Cuna TsDKeCTH M 3aKOH

2 BCEMHUPHOI'O TATOTCHHUS. bubnuoreka [IOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
VYpok-koHpepennus "JIBuxeHue

7 T€J BOKPYT I'PaBUTAIMIOHHOTO
uentpa (CoJiHeUHasi CUCTEMA).
lanaxtuku"
Pentenue 3amau mo teme "Cuiia

24 TSDKECTH U 3aKOH BCEMHUPHOIO bromorexa [OK

" https://m.edsoo.ru/ff0af5f8

TATOTCHUS

)5 [TepBast kocMu4ecKasi CKOPOCTb. bu6mmorexa [JOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MatepuaabHON
TOYKH. AOGCOTIOTHO TBEPAOE

2% teno. PaBHoBecue TBEpAOTO bubnmnoreka [JOK
TeJa C 3aKPETUIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpalleHusi. MOMEHT CHIIBL.
LlenTp TsxecTn
PaBHOBecue MaTepuaibHON
TOUKH. AOGCOTIOTHO TBEPAOE

27 Teso. PaBHoBecue TBEPAOro

TCJa C SaerHJIéHHOﬁ OChIO
BpaIlicCHU. MOMEHT CHUJIBL.



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

LlenTp TsxecTn

Pemienue 3amad mo teme

bubnuoreka [{OK

28 | "Mowen ciutt. LeHTp https://m.edsoo.ru/ff0b02bd
TSKECTU
[ToaroToBKa K KOHTPOIBHOMI

29 pabote o Teme "MexaHudeckoe bu6nuorexa [IOK
IBIKeHue. BzaumoneincTeue https://m.edsoo.ru/ff0b0408
Ten"

KoHTponbHas pabota 1o Teme
30 "MexaHn4ecKoe IBKEHUE. bubmorexa LOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynec Tena. UMmynbsc Cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuotexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE

1 Pemenne 3aga4 mo reme "3akoH bu6nmorexa [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koH(pepeHuus

33 "PeakTuBHOE ABUKEHUE B
IpUpOJIE U TEXHUKE"

14 Mexanuyeckasi pabota u bubmuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bu6mmorexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue padbOThI CUIIbI

TPEHUS IIPU PAaBHOMEPHOM
JBUKEHUH TeJa 10



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

FOpHSOHTaHBHOﬁ IMOBEPXHOCTU»

CBsI3b 9HEPTUH U pabOTHI.

37
IToreHumanpHas sHEprust
Kunernueckas sHeprus.

38 Teopema 0 KHHETHYECKOM bubmorexa [IOK

p https://m.edsoo.ru/ff0b0c32
SHEPIUU hitps://m.edso0.ruwITvoleS 2

19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHKE
JlaGopaTopHas pabora

40 «A3 EeHI/IIZ: 3aK(F))Ha COXpaHEHUs bubmorexa HOK

M p https://m.edsoo.ru/ff0b12fe
SHEPTUN»

A1 KonebarenpHoe IBUKEHHE B €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromye KojaeOaHusl.

42 BruIiHyXIeHHBIE KOJICOaHUS bubmmorera [TOK

YA ) https://m.edsoo.ru/ff0b20f0
Pesonanc

43 MaremaTudeckui u
TPy KUHHBINA MasTHUKA
Ypok-uccienoBaHue

44 «3aBUCUMOCTbH MIEpUOJA bubnuorexa [JOK
KOJICOaHHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl Ipy3a»

45 [IpeBparnienue 3HEPrun Ipu
MEXaHUYCCKUX KOJIeOaHMIX
JlaGopaTtopHnast pabota

46 «Onpenenenue 4acToThl U bub6mnoreka [IOK

nepuojia KojaeoaHui
NPYKUHHOTO MasiTHUKa

https://m.edsoo.ru/ffOblaec



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

47

JlaGopaTtopHnast pabota
«ITpoBepka HE3ABUCUMOCTH
nepuoja kojaebanuit rpysa,
MOJIBELICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,I[OJ'IBHBIe H IIOIICPCYHLBIC
BOJIHBI

bubnunoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus
"MexanndecKkue BOJIHEI B
TBEPAOM Teie. CelicMUYeCKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYyKa

51

Ypok-uccnenoBaHue
"HabumroieHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

FpOMKOCTB 3BYKa U BbICOTa
TOHA. AKYCTI/IIICCKI/Iﬁ PE€30HaHC

53

VYpoxk-koHpepeHuus
"VnbTpa3Byk v HHGPa3BYyK B
MPUPOJIEC U TEXHUKE"

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

54

IToaroroBka K KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHnyeckue
KoJieOaHus ¥ BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponsHas pabora o teme



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

"3aKOHbBI COXPAHEHUS.
MexaHnueckne KojieOaHus U
BOJIHBI"

DIIeKTPOMarHuTHOE TOJI€.

bu6mmoreka [JOK

56
DNEeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
VYpok-koHpepenmus "llxkana
3JIEKTPOMArHUTHBIX BOJIH.

bubmnoreka LJOK
58 Hcnonb3zoBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JUISI
COTOBOM CBsI3U"
VYpok-uccnenopanue "M3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX bubnuorexa [JOK
BOJIH C IIOMOIIBI0 MOOWJILHOT'O https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3agau Ha onpeneneHue

60 YacTOTHI U JJINHBI
3JIEKTPOMAarHUTHON BOJIHBI
DneKTpOMarHuTHas pupoia

61 cBeta. CKOPOCTL CBETa bubnmoreka [JOK

Bera. Ck Th CBETA.
p . https://m.edsoo.ru/ff0b31d0
BosHOBEIE CBOIICTBA CBETA
Ucrounuku cBera.

6 [IpsimonuneitHOE bub6nuoreka [IOK
pacIpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

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

3epkana. Pemienne 3a1a4u Ha

https://m.edsoo0.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
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IMPUMCHCHHEC 3aKOHAa OTPAXKCHUA
CB€Ta

[Ipenomnenne cBera. 3akoH

bubmuoreka [{OK

o4 [IPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpakeHUE

65 cBera. Mcronp30BaHue MojaHoOro bu6nuoreka [IOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH

66 yIJIa IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJia MaJIeHus Ha
rpasuue "Bo3ayXx-cTekio""
VYpok-koHpepeHus
"Ucnonp30BaHKe MOJHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBA3B"

68 JIunazel. OnTrdeckas cuna bub6aunoreka [IOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3odpaxeHuil B bubnuorexa LIOK
JINH3AX https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa

70 "Onpenenenue GOKyCHOTO bub6nuoreka [IOK
pacCTOSIHUS U ONITUYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparomei TuH3b"

71 Ypok-koHbepeHIHs bu6nuoreka [IOK

"OnrnyecKue JINH30BbIE

https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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npuOopsr"

I'ma3 kak onTU4yeckas cucTema.

bu6mmoreka [JOK

72
3penHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koupepennus "JledekTs
3penus. Kak coxpanutsb 3peHue"
Pasnoxenne 6emoro cBera B
74 criektp. OnbiTel HeroTOHA. bubnmorexa [JOK
Cl10’)keHHEe CIIEKTPATbHBIX https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepcus cBera
JlabopaTtophnast pabota "OnbIThI
10 pa3JI0kKEHUIO OEJI0oro CBeTa B
75 CIIEKTpP ¥ BOCIPHUATHIO LIBETA bubmmorexa [IOK
P P ! https://m.edsoo.ru/ff0c0e2a
IIPEIMETOB MPU X HAOIIOIEHUU
4yepes 1BETOBbIE (UIBTPHI"
Ypok-nipaktukym "BoiHoBbIE
76 CBOICTBa cBeTa: quUcCHepcus,
uHTepdepeHus u quppaxaus”
77 OmnsiTel Pesepdopna u bubnnorexa [JOK
IUIaHETapHAas MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moaens
aroma bopa
Hcenyckanue u nornoueHue
79 cBeta aromMmoM. KBaHTHI bubmmorexa [JOK
N ' ' https://m.edsoo.ru/ff0c144c
JIuneiiyaTeie CIIEKTPHI
20 Ypok-nipaktukym "Habmonenue bubnunoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6 OK
81 PagnoakTUBHOCTE U €€ BUJIBI nommorexa I1

https://m.edsoo.ru/ff0c1672
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CrtpoeHnue aToOMHOTO siIpa.

bu6mmorexa [JOK

82
Hyxknonnas Mmoaenb https://m.edsoo.ru/ff0c18ac
23 PaagnoaktuBHbIE TpEBpALLICHHUS. bubnunorexa [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3aiay no teme: BuG 110K
nonroTeka
84 "PagnoaKkTHBHBIE
" https://m.edsoo.ru/ff0c1b4a
MIpeBpallCHUs
85 Ilepuon nomypacmnana
VYpoxk-koHpepeHuus
bubnunorexa [JOK
86 "PagnoaKkTUBHbBIE U3TYUYEHUS B . 1
A — https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bubmuorexa [JOK
87 COXpaHEHUs 3apsiI0BOTO U 1
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCE
28 OHeprus CBS3U aTOMHBIX SIED. bubnuorexa [JOK
CBs3b MaCChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
"Snepubie peakun"
Peakuuu cunTesa u neneHus Bu6 110K
nonroreka
90 snep. lcTouHuKy sHEprun
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE&3]1
Ypok-koHbepenius "AnepHas
91 sHepreTuka. [lercTBus
PaANOAKTUBHBIX U3TyUYEHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka K KOHTPOJIBHOM BuG 10K
noMoTexa
92 pabote 1o Teme

"DJIeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e
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DIIeKTPOMarHUTHBIE BOJTHBI.
KBauToBrie sBieHus"

KonrtponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.

93

DIIeKTPOMarHUTHBIE BOJHBI.

KBanToBnie sBiaeHus"

[ToBTOpeHnue, 060061IIeHNE. Eub 10K
nOJINOTEKA

94 JlaGopaTopHbie pabOTHI 1O '
kypey "BsaumogeiicTane Ter” https://m.edsoo.ru/ff0c245a
[ToBTOpEeHME, 000OIICHHE.

95 Pewienne pacyeTHbIX U bub6nuorexa [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TeroBsie mporecch”

[ToBTOpEeHME, 060OIICHHE.

96 Peuienue pacyeTHbIX U bubnuorexa [JOK
Ka4eCTBEHHBIX 3a]a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBeIX aBurarencii'”

[ToBTOpEeHmE, 0600IICHHE.

97 Pemenue pacueTHbIX U bubnuorexa [JOK
KauyeCTBEHHBIX 3aJa4 10 TeME https://m.edso0.1u/ff0c2b30
"KII/I anexkrpoycTtanoBoK"

[ToBTOpeHnue, 06061IEeHNE. Bu6 1TOK
nOInoTEKA

98 JlaGopaTopHnbie pabOTHI MO '
kypey "CBeToBbie SBieHuE" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o6oOIICHNE.

99 Pabota ¢ TexkcTaMu 110 TeMe bu6mmorexa [JOK

"3aKOHbBI COXpaHEHUS B
MEXaHHKE"

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpeHnue, 06061IEeHNE.
Pabota ¢ TexcTaMu 1o TeEMe
"Konebauus 1 BOJIHBL"

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2e82
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[ToBTOpenue, o6o0IICHNE.
Pabota ¢ Tekcramu 1o TeMe
"CeToBbI€ gBicHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, o6oOIIEHNE.
Pabora ¢ TekcTamu 1o Teme

"KBanToBas u sinepHas pusuka'

OBILEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102
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IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OGPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI0 0011er0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITOHATUSA

1.2

pasiinydaTth ABJICHUA IO ONHMCAHWUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC CI)I/ISI/IIICCKOG SABJICHUC

1.3

pacro3HaBaTh TNPOSIBIEHHE M3YYEHHbIX (U3MUECKUX SBJIECHUH B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NYECKUE SBICHHS B MPHUPOJIE,
IIPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CylIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONKCHIBATh HW3YYCHHBIE CBOHCTBA Tel U (PU3MYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHEe BEIUYMHBI, TP OINUCAHWH TPABHIHHO
TPaKTOBAaTh (UBUYECKUH CMBICI HCIONB3yeMBIX BEIHYUH, WX
0003HaUYCHUS W €IUHUIIBI (PU3HUECKUX BEITUYNH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIUYUH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TECII, (I)I/IBI/I‘-IGCKI/IG SABJICHUS U IIPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIPpU J3TOM [OaBaTb CJIIOBECHYIO
(pOpMy.HPIpOBKy 3aKOHa MW  3allMChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHHUE

1.6

OOBSACHATh (PU3NYECKHUE SIBICHUS, MPOLECChl U CBOWMCTBA TEl, B TOM
4yyclie M B KOHTEKCTE€ CHUTyallMii NPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh IMPUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue M3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuiaThb paC‘IéTHHe 3aJa4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(dhopmyIibl, CBA3BIBaIONME (PU3NUECKHE BETUYMHBI: HA OCHOBE aHan3a
YCIOBMSI 3aJaud 3alUChiBaTh KpPATKOE YCIOBUE, MOJACTABISAThH
¢u3nyeckre BEIUYUHBI B (OPMYJIBI U MPOBOJUTH PacU€Thl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE NJISl PEIICHUs 3a7a4, OLICHUBAThH

PEATUCTUIHOCTD MOTYYEHHON (PHU3HUUECKON BEITMUNHBI

1.8

pacno3HaBaTh NPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU I[OMOIIU
(Gu3n4YecKux METOJAO0B, B ONHCAHWU MCCIEIOBAHUS  BBIICIATH
IpoBepsieMOe  MpeANnojokKeHue  (rumoresy),  pasnuyaTb U
UHTEPIPETUPOBATh IOJYyYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ OIlbITa, ACJAaTh BBIBOJBI 110 €T0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznyeckux  CBOMCTB  Tel:  (QOpMYJIUpOBaTh  MPOBEpsSEMBIC
MIPENAIOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOIrO

O60py,I[OBaHI/IH, 3aIIMChIBaTh X0/ OIIbITa 1 (bOpMYJ'II/IpOBaTB BBIBOJBI

1.10

BBITIOJIHSATE TPSIMBIE W3MEPEHHs C HCIOJIb30BAHHEM AaHAJIOTOBBIX H
U(POBBIX MPUOOPOB, 3aNKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU

MPOBOJUTHh  WCCIAEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DHU3HUYECKOM
BEJIMYMHBI OT JPYrOM C UCIOJIB30BAHUEM IMPSAMBIX HU3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
YCTAHOBKY W BBINOJIHATh U3MEPEHMUS, CIIEAYS IPEIIOKEHHOMY ILJIAHY,
(bUKCUPOBaTh PE3YyIbTATHI TOJIYYCHHOW 3aBUCHMOCTH (PU3HUECKUX
BEITMYMH B BUJE MPEUIOKECHHBIX Ta0NHIl ¥ TpaduKOB, AeNaTh BHIBOIbI

10 pe3yJIbTaTaM UCCIIEJOBAHUS

1.12

MIPOBOANTh KOCBEHHBbIE WM3MEPEHUS (PUINYECKUX BEIMUYUH, CIEIys
MPEUI0KEHHON MHCTPYKIUK: MIPU BBINOJHEHUH U3MEPEHUI coOupaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCISTH 3HAYEHUE HMCKOMOM

BCIINYHNHBI

1.13

C06J'IIOI[aTB nmpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh MPUHLHUIBI  JEUCTBUS MPUOOPOB U  TEXHHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHLMIBI JCUCTBUS HM3YyUYECHHBIX
IpuOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIUCAHUS,
WCTIONIb3Ysl 3HAaHUS O CBOMCTBaX  (M3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

NPUBOJIUTL TpUMEpbl (HaXOAWTh HUHGPOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM I oOecredeHus Oe30MacHOCTH TIpH  OOpalleHHH C
npubopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

cOOII0ICHUS. HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY Karollel cpejie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetn MHTEpHET B
COOTBETCTBUM C 33/JlaHHBIM TIOMCKOBBIM 3allpoCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUM W MyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHKOB
BBIIENIATh MH(OPMALMIO, KOTOpasl sBISETCS HNPOTHMBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBITIOJIHEHUH Y4eOHBIX 3a1aHUI
HAyYHOMOMYJAPHYIO  JUTEpaTtypy  (GU3HYECKOTO  COJECpKaHUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu MHTepHeT, BIaAeTh
npuéMaMH KOHCTIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMATUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMHUCHMEHHbBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB WHPOpMAIMH (PU3HIECKOTO
COJIepKaHusA, B TOM YHCJe MyOJIMYHO JenaTh KpaTKhe COOOIIEHUS O
pe3yabpTaTax IMPOEKTOB WIM Y4eOHBIX MCCIENIOBaHUN, IpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3Y4YCHHBIN ITOHATUHHBIN amnmapar Kypca

(bU3KKH, CONPOBOKIATH BHICTYIICHUE MPE3eHTALue

1.19

IIPYU BBINIOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpenessaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIEIUTHh 32 BBIIIOJIHEHWEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/ICHICTBHE, YUYUTBIBAS MHEHHE

OKPY>KaroIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOTO 00111€er0 00pa30BaHUs

1.1

HUCIIOJIB30BaTh IIOHATHUA

1.2

pasiindaTth ABJICHUA IO ONHMCAHWUIO HMX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘I€CKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIIEHHE M3YyYEHHBIX (H3MUECKUX SBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PUINUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKUE SBICHHS,
UCTIONB3yd (U3MYeCKHe BETUYMHBI, TPU ONUCAHUM MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJNB3YyEeMBIX  BEJIMYHWH,
0003HAYCHHS M eIUHUIIBI (PU3NYECKUX BEITMUWH, HAXOIUTH (hOPMYJIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBHCUMOCTEH

(bl/ISI/I‘IeCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKHUE SIBICHUS U MPOIIECCHI,
WCIIONb3ysl HW3YUYEHHBIE 3aKOHBI, IpPU HTOM J1aBaThb CJIOBECHYIO
(GbopMyNnHUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPaKCHUE

1.6

OOBSICHATH (hM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalMid MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

(pI/I3I/I‘-IeCKI/IX ﬂBHCHHﬁ, (I)I/IBI/ILICCKI/IX 3aKOHa UJIM 3aKOHOMCECPHOCTHU

1.7

peuiaTh pacuéTHble 3aAadd B 2 — 3 JOEHCTBHUS, UCIONb3YS 3aKOHBI U
(dhopmyIibl, CBA3BIBaIONME (PU3NUYECKHE BETUYMHBI: HA OCHOBE aHaln3a
YCIJIOBHS 33/1a4¥l 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK
TaHHBIX Ui PEIIeHHWs 3a/ladyd, BbIOMpaTh 3aKOHBI WU (HOPMYIIBI,
HeoOXoauMBbIe ISl €€ pelleHHs], MPOBOIUTh PAcYEThl U CpPaBHUBATH
MOJy4YeHHOE 3HaueHUWEe (U3UYECKON BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacClio3HaBaTb HpO6J'IeMI>I, KOTOpPBIC MOKHO pPCHIUTL IIpU ITOMOIOH
(bI/ISI/I‘-IeCKI/IX MCTOHOB, UCIIOJIL3Ys OIMMMCAHUC UCCIICAOBAHNs, BBIACIIATH
MIPOBEPACMOC TPCAIIOIIONKCHNUEC, OLCHHUBATDL IIPABHUIIBHOCTDL IIOPAIKA

MMPOBCACHUA UCCIICAOBaHMs, ACJ1aTh BIBOAbI

1.9

MNpOBOAWUTL OIBITEL 110 HaGHIOIICHI/IIO (bHSI/I‘{CCKI/IX SIBJICHUU WJIHA
(U3UYECKUX ~ CBOWCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC

MIPENAIOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTrO




000py/10BaHus, OMUCKHIBATH XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB 1 JaTYHUKOB (bPISI/I‘leCKI/IX BCJIMYHMH, CPAaBHUBATL PC3YJIbTATHL

M3MEpEHUi ¢ yI€TOM 3a1aHHOI a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCJIENOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEIMYHUHBI OT JPYrOM C MHCIONb30BAHUEM MPSMBIX W3MEPEHUI:
IUTAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (uKcHpoBaTh
pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH B BHJIE TAaONMUIl U TPadHKOB,

A¢CJIaTb BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKUX  BEJIUYHH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys NpPEeMJIOKEHHOM HWHCTPYKLUMH, U  BBIUKCIATH 3HAYCHHE

BCINYHHBI

1.13

CO6JIIO,Z[8.TB npaBujia TCXHUKH 0€30IMacCHOCTH npu pa60Te C

71a60paTOpHBIM 000pYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBaX (U3MUECKUX SBJICHUM UM HEOOXOAMMBbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

1.15

PacClio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIBHBIC
HpI/I60pI)I IIo CXeMaM U CXCMATHUYHBIM PUCYHKAaM, COCTABJISATb CXCMbI
QJICKTPHUYCCKUX Hmerne ¢ IMocjegoBaTeIbHBIM U ImapaajICJIbHbIM
COCAMHECHUECM 3JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHHUS

QJICMCHTOB JJICKTPHYCCKUX neremn

1.16

IPUBOAUTH MNpHUMEPbl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM U1 obecriedeHuss Oe€30IacCHOCTH IMpU  OOpallleHuu ¢
puOOpaMy U TEXHUYECKUMU YCTPOMCTBAMM, COXPaHEHUS 310POBbs U

CO6J'IIOI[CHI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBEACHUS B Opr}KaIOI_Heﬁ cpeae

1.17

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3UYECKOTO CONEPIKAHUS B CETU
HHTepHeT, Ha OCHOBE HMMEIOLIMXCSA 3HAHUM U IYTEM CpPaBHEHMS
JONOJTHUTEIbHBIX HCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPpU  BBIITOJHCHUU yLIe6HBIX 3aJlaHu HAy4YHO-




MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COAECpXKaHUS, CIPABOUYHbBIE
Marepuansl, pecypcsl cetu MHTepHeT; BiuaaeTb NpuémMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3lIaBaTh COOCTBEHHBIC MMCHMEHHBIC M KPaTKHE YCTHBIC COOOIICHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HUCTOYHHKOB (PH3UIECKOTrO
COJCpKaHUs, B TOM 4YHUCIE MMyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOCKTHON WJIM HCCJICIOBATEIbCKOW JACSITENLHOCTH, TPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIH IMOHITUHHBIA ammapar Kypca

(bU3MKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

MIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHHMHA (PU3NIECKUX
MIPOLIECCOB pacHpeAcsaTh 00SA3aHHOCTU B IPYIIE B COOTBETCTBHM C
[IOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aI€KBATHO OLICHUBATh COOCTBEHHBIN
BKJAJ B JEATECIBHOCTb TPYIIIBI, BBICTPAUBaTh KOMMYHUKATUBHOE

BBaHMOHeﬁCTBI/Ie, IIPOABJIAA TOTOBHOCTH paspeiiaTb KOH(bJ'II/IKTBI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0O 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC IMOHATHUSA

1.2

pas3yindaTth ABJICHUA IO OMNHUCAHWUIO HX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘IeCKOG SIBJICHUC

1.3

pacno3HaBaTh IpPOSBIECHUE W3YUYCHHBIX (U3MUECKUX SIBJICHUN B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BbIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PUINUECKUX SIBICHUIN

1.4

ONUCHIBATh H3yYEHHBIE CBOWMCTBA TeJl U (PU3MUECKUE SBICHUS,
UCTIONB3ysd (U3MYECKHe BEIUYWHBI, NPU ONWCAHUM MPABHIHHO
TpPakTOBaTb  (PU3MYECKHH  CMBICA  HCHOJB3YEMBbIX  BEJIHUYMH,
0003HAYCHHS ¥ eIUHUIIBI (PU3NYECKUX BEITMYNH, HAXOIUTH (hOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO  (DU3MUYECKYI0 BEJIMYMHY C JpyTUMH

BEIMYMHAMHU, CTPOUTH TpadUKHd  M3YYCHHBIX  3aBHCHMOCTEH




(bUBUYECKUX BETMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLECCHI,
WCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IPU 3TOM JaBaTb CJIOBECHYIO
GOpMyJIHPOBKY 3aKOHa H 3allHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATDH (PM3NYECKHE MPOLIECCHl M CBOIMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IpPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bl/ISI/I‘IeCKI/IX HBHCHHﬁ, (bI/I3I/I‘leCKI/IX 3daKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacdy€THbIC 3ajauM (omMparomuecs Ha cucremy m3 2 — 3
YpaBHEHMI), HWCHOJB3ys 3aKOHBI U  (OPMYJIbI, CBS3BIBAIOIIUE
¢u3nyueckre BeNWYMHBI: Ha OCHOBE aHalIMW3a YCIOBHS 3aJaud
3alMUCbIBAThL  KPATKOC  YCJIOBHEC, BBIABJIIATE HCOOCTAIOIIMUE  HUIIU
M30BITOYHBIE JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIsL pelIeHus, MPOBOAUTH PAaCUYE€Thl M OLICHMBAThb PEATUCTUYHOCTH

MOJIy4€HHOTO 3HAUCHUS (PU3NUECKON BETHMUNHBI

1.8

pacro3HaBaTh NPOOJIEMbI, KOTOpbIE MOKHO PELIUTh IPHU [MOMOIIU
(bU3MYECKUX METOJIOB, UCIIONB3Ysl ONMMCAHUE UCCIEIOBaHUS, BBIIACIATH
IIPOBEPSEMOE NPEIANOJIOKEHUE, OLICHWBATH IPABWIBHOCTh MOPSAKA
NIPOBEICHUS UCCIICOBAHUA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOCHHI 1 OTTBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
(Gu3NYEeCKUX CBOMCTB TeJ: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYJOBAaHHS, ONUCHIBATH XOJ OIBITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BEIBOBI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0O TMPSMBIX H3MEPCHHH,
OTpeNieNiAs cpelnHee 3HaueHUe H3MepseMOl BeTMYMHBI ((POKyCHOE
paccTrosiHue coOMparoIe JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoOa

n3MepeHus (U3MepUTeNbHOro mpuodopa)

1.11

MNpOBOAUTL HCCICAOBAHUC 3aBUCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJINYHUH C
UCTIOJIb30BAHUEM TPSIMBIX M3MEPEHMH: IUIAHMPOBATh MCCIICIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl
MOJTY4YEHHOH 3aBUCHMOCTH (PH3MYECKHX BEIMYMH B BHUJE TaOIUIH

Fpa(bI/IKOB, JACJIaTb BBIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHUA




1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUsI, COOUPaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NpPEIJOKEHHOW HWHCTPYKIUH,
BBIYUCIIAATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH I1OJIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh TpaBWIa TEXHUKM Oe30omacHOCTH Tpu  pabore ¢

1abopaTopHBIM 000PYyIOBAHUEM

1.14

pa3nuyaTh OCHOBHbBIE NPHU3HAKU HM3YUYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasl TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCHHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JIMH34, IUIaHETapHas MOJENb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'0 Aapa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHA U HEOOXOIUMBIE

(bu3uIecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTpPOMCTB, U3MEPUTENIBHBIX npubopoB U
TE€XHOJIOTMYECKHUX IPOLECCOB MPH PELICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOSHHs N300pakeHH B IMIIOCKOM

3epKajie U COOMpArOIIeH JTHH3e

1.17

MPUBOJIUTL TpUMEpbl (HAXOAWTh HWHGPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecriedeHus: Oe30MacHOCTH TIpH  OOpalleHHH C
npuOopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHNSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpeie

1.18

OCYIIECCTBIISATH MOUCK HHPOPMAIUH (PU3HUECKOTO COACPKAHUS B CETH
WuTtepHer, camocTosTeNnbHO (OPMYNHUPYs TOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENCJICHUS  JOCTOBEPHOCTH  MOJTYUYEHHOM
nH(pOpMallMd Ha OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJTHHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BAaTh MPHU  BBHINOJHCHWH Y4YEOHBIX 3aJaHUN  HAy4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOro COJEep)KaHUs, CIPABOUYHbBIE
Marepuainsl, pecypcbl cetu HMHTepHeT; BiaAeTh NOpUEMaMHU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3aaBaThb cOOCTBEHHBIE MHUCbMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBe WH(POpPMAIUU K3 HECKOIbKUX HCTOYHHKOB (PH3UUIECKOTO
coJiepKaHusl, IMyOJIMYHO NPEACTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOM  JEATENBHOCTH,  OPU  3TOM  I'PaMOTHO
HCMOJIb30BAaTh U3YUYEHHbBI MOHATUWHBIA anmapaTr u3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHUE MpE3CHTAMed C y4EToM

0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHHUHA (DU3NIECKUX
MIPOLIECCOB pacHpeAcisaTh 00S3aHHOCTU B IPYIIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA
JeUCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATEIBHOCTh TPYIIIBI, BBICTPAWBAaTh KOMMYHUKATUBHOE

B3aHMOﬂeﬁCTBHC, MMPOABJIAS TOTOBHOCTH Pa3pCllaTh KOH(bJ'II/IKTLI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon

3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA

1.1

®uzuka — Hayka O mnOpupoje. SBIeHUS HPUPOMBI.
Pu3nyeckue SBICHUS: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ouznueckue BENWYMHBL  M3mepeHne — (U3NYECKHX
BenmuuuH.  Pusnueckue  npubopsl.  [lorpemHocTth

U3MepeHnil. MexayHapoaHas CUCTEMA €UHULL

1.3

EcTtecTBeHHOHayuYHBIi METOJ| MO3HaHUA: HaOIIOJCHUE,
IIOCTAaHOBKA HAay4HOT'O BOIPOCA, BBIABMIKCHHE TMIIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUMOTe3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHUA

1.4

Onucanne PU3NIECKHUX SIBICHUH C TIOMOIIBIO MOIeIeH

1.5

[TpakTiueckue paboThI:

#H##Par###13Mepenue paccToOsHUM.
###Par###I3mepenne 00bEMa KUIAKOCTH W TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
##Par###l13mepeHne  TemmepaTypel P [TOMOIIHU

JKUJKOCTHOTO TEPMOMETPA U AATYHKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BELIECTBA

2.1

#HiHPar#H#CTpoeHue BELEeCTBA: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JTOKA3bIBAIOLIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###]|Biokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHUI[ C  TEMIEpaTypoil.

BpoyHoBckoe nBuxenue, muddysus

23

BzaumopeicTBue 4acTULl BEMIECTBA: IPUTSKEHUE U

OTTAJIKMBaAHHUC




#H#HtPar#Ht# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUIKOCTEN U TBép,Z[BIX (KpI/ICTaJIJII/I‘leCKI/IX) TCII.

24 B3anmocBA3b MEXky CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTuyeckue paboOTHI:
#H##Par###Onenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM ¢otorpaduii).

2.6 #HHPar###OnbITE o HaOJIFOIEHUTO TEIJIOBOTO

pacIIMpEeHHUsI Ta30B.
HHHPar###ONBITEI IO  OOHAPYXKEHUIO JCHCTBUSA CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUKECHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JBMKCHUE
#H#H#Par#H##CKOpOCTb. Cpennsist CKOPOCTh pu
3.2 HEPaBHOMEPHOM JIBW)KE€HUHU. Pacdyér myTtu u BpeMeHH
JIBUKCHHUSI
SlBnenne uHepnuu. 3akoH WHepUMHU. B3anmopeicTue
33 TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBIDKEHUS Tell.
Macca kak Mepa HHEpTHOCTH TeJa
14 ###Par### lnotHOCTh BemiecTBa. CBS3b IJIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMa BelllecTBa
3.5 Cuta KaK XapakTepUCTHKA B3aUMOJICUCTBUS Tel
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIIBIO THHAMOMETPA
37 ###Par###SIBnenue TAroreHus U cuna TspkectH. Cunta
' TSKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocth
18 Cuna Ttpenus. TpeHUE CKONBXKEHUS W TPEHHUE IOKOS.
. TpeHue B mpupojie U TEXHUKE
19 #H##Par###Crnoxenne cujl, HaMpaBJICHHBIX 10 OIHOU
) npsiMoil. PaBHozelcTByoIas cuil
3.10 [TpakTiueckue paboThI:




OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JABH)KECHHUS
(mapuka B KMJIKOCTH, MOJEJNU  3JIEKTPUYECKOTO
aBToMOoOMWNIs M Tak janee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIBXKEHUs Opycka WIM IIapukKa [0
HAKJIOHHOM  IuIocKOCTH. OmpeneiaeHue  IIOTHOCTH
TBEPJIOTO Tela. OnbITHI, J€MOHCTPHUPYIOINE
3aBHCHUMOCTh pacTshKeHus (aedopMaruu) MmpyKUHBI OT
NPUIOKEHHOH  cwiibl.  ONBITBI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Teja U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

dusnyueckue sABICHUI B npupoac: NpuMepbl ABUKCHUA C

3.11 Pa3TIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE
3.12 TexHUUecKue yCTpONCTBA: TUHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEPbIX TEJL )KUIKOCTE U TA30B
a1 JaBnenue TBEpnoro tena. CrnocoObl yMEHbBIIEHUS U
' YBEJIUYECHUS TABICHUS
42 JlaBnenue raza. 3aBUCMMOCTD JIaBlIEHUS ra3za oT 00béMa,
' TEMIEPATYPbI
43 [lepenaua naBneHus TBEPABIMU TEIaMH, KUIKOCTSIMHU U
' razamiu. 3akoH [lackans. [lHeBMaTHUeCKHEe MalIMHbI
3aBUCHUMOCTh  JaBJICHHUS JKUJKOCTH OT  TJIyOWUHBI.
4.4 [I'unpocraTudecknii mapagokc. CooOarmmecs cocy bl
['mnpaBnuyeckne MEXaHU3MbI
AtMmocdepa 3emnu u armochepHoe naBieHue. [Ipuuannbl
45 CYIIECTBOBaHMUS BO3AYILIHOW 000m0uku 3emin. OIMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTBI HaJl YDPOBHEM MOPsI
46 N3mepenue armochepHoro nasnenus. [IpuGopsl ams
' U3MEpEeHHs aTMOC(HEPHOI0 AaBJICHUS
[eiictBue KUAKOCTM M Ta3a HA IOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBamomas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxornnaBanue




4.9

[TpakTiueckue pabOThI:

HccenenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa mNOrpyXEHHOH B JKUIKOCTH YacTH Teja.
OnpeneneHye BBITAIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TEN0,  NOrpykéHHoe B  KHIKOCTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHIIbI, IEHCTBYIOLLEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLME  3aBUCHUMOCTb  BBITAJIKUBAIOLLEH
CHUJIBbI, JEHUCTBYIONIEH Ha TEJIO B JKUIKOCTH, OT 00BEMA
MOTPYKEHHOW B JKUJIKOCTb YAaCTH Tela U OT ILNIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue  apeomerpa Wi
KOHCTPYMPOBAaHHE  JIOAKM M  OIpeaciieHue  e€

Ipy30I0ABEMHOCTH

4.10

dusnueckue SIBJICHUS B mnpupoae: BIIMAHHC
aTMOC(i)CpHOFO JaBJICHHSA Ha JKUBOI OpraHu3M, IJIaBaHUC

pBIO

4.11

TexHHuecKue yCTPOWCTBA: COOOIIAIOMIMECS COCYIbI,
YCTPOMCTBO BOJOMPOBOJIA, T'HAPABIMYECKUN Tpecc,
MaHOMETp, 0apoMeTp, BBHICOTOMEp, MOPIIHEBOW HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanudeckas pabora
5.2 Mexanuyeckasi MOIITHOCTh
53 [Ipocthle MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas
' riockocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue mpaBuiia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHukd.  KoaddunumeHt
5.5 II0JIE3HOT'O JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUHU TeNa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckast sHeprus
53 [Tonnass mexaHuueckass SHeprusi. 3aKOH H3MEHECHHS U
' COXpaHEHUS MEXaHHUUECKON YHEPTUU
5.9 [TpakTrueckue pabOTHI:




##HtPar#H##Onpenenenue pabOTbl CUJIBI TPEHUS IPU
pPaBHOMEPHOM JBW)KCHMHM Tejla [0 TOPU30HTAJIBHON
nosepxHoctu. MccnenoBanue yciIOBUH  PAaBHOBECHS
peiuara. Msmepenne KIIJ[ HakIOHHOM IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

du3pyeckue SBICHHUS B npupoac: pblHaru B TCIIC

5.10
YeloBeKa
TexHuueckue YCTpOMCTBA: pblyar, TMOJBUXHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS
pasjaena 3j1eMeHTa
TEITJIOBBIE ABJIEHUA
OcCHOBHbIE  TIOJNIOKEHHUSI MOJIEKYJISIPHO-KUHETHYECKOMN
61 TEOpUU CTPOEHMs BemecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbIThl, HOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIOXKEHUS. MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOro, OKUAKOIO M ra3oo0pa3zHOro
6.2 cocTossiHMi BemiecTBa. Kpucrammudeckue u aMmopHBIC
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJOKEHHM MOJIEKYJIIPHOKHHETUYECKON
TEOpUHn
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TeroBoe paciIMpeHHe U CxKaTue
66 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO
' TEIUIOBOTO JIBMKEHUS YaCTHULL
67 Baytpennss sneprus. CriocoObl U3BMEHEHHUS! BHYTPEHHEH
. SHEPTUU: TeIUIonepeaada U COBEepIIeHnEe padOThI
6.8 Bunel Tenonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS,




U3Iy4eHue

KomnyectBO  TEIIOTEHL. VYnaenpHas  TEIIOEMKOCTH

6.9
BCIIECCTBA
TemmooOMeH u TemIoOBOE€ paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
611 [InaBneHue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEUIECTB.
' VenpHas TEIIOTA IIaBICHUS
[TapooOpa3zoBanne u  KoHAcHcamus.  Mcmapenwue.
612 Kunmenne. VYnenpHas  Temiora mapooOpa3OBaHMUS.
' 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUSI OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IebHAasl TEMJI0Ta CTOPAHUS
[lpunuunsr  pabotel  TeruoBbix asurareneit  KIIJ]
6.15 TEIJIOBOTO ABHUTraTelsl. 1eIUIOBbIE ABUTrATENIM W 3alllUTa
OKPY’KaloIlleH cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS SHEPTUH B TEIIOBBIX
6.16
rpoiieccax
[IpakTrueckue pabOTHI:
HH#HPartH##0ONbITL 10 OOHAPYXKEHUIO JICUCTBUSA CHII
MOJIEKYJISIPHOT'O MIPUTSKEHUS.
HH#H#ParfH##0NbITBL  TI0  BBIPALMBAaHUIO  KPHUCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HHPar###OnbITE 1o HaOJIFO JEHUTO TEMJIOBOTO
617 pacuIMpeHus Ta30B, JKUJKOCTEU U TBEPIBIX TE.

H###Par#H##0npenencHie JaBleHUs BO3[yXa B OalllloHe
HITPHIIA.

#HHHPar##H#ONBITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT €ro o0bEMa W HArpeBaHUsS WU
OXJIaKICHUS.

###Par### I[poBepka THUMOTE3bI JTUHEHHOW 3aBUCUMOCTHU

JJINHBI CTOJIONKA KHUIKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTUM TeNa B pe3ylibTaTe TeIuionepenayn u padboTsl
BHEIITHUX CHII.

##HPar#H##llccnenoBanue sBJIEHUS TEIJIOOOMEHa MHpuU
CMEIIIMBAHUM XOJIOJIHOU U rOpsiueit BOJIbI.
H#H#H#Par###Onpenenenue KOJIM4YeCTBa TEIJIOTHI,
MOJIy9eHHOTO BOJIOW TMpPH TEMJIOOOMEHE C HarpeThiM
METAJUTHUYECKUM IIUITHHIPOM.

#HH##Par##H#Onpenenenune YIETbHOU TEIIIOEMKOCTHU
BEIIIECTBA.

###Par#H##lccnenoBanue npouecca NCIapeHusl.
###Par###OnpeneneHne OTHOCHTEIBHONW — BJIAXKHOCTHU
BO3yXa.

#H#H#Par###0Onpenenenne yAelbHONW TEIUIOTHI IJIaBICHUS

JbAaa.

6.18

dusnueckue SBICHHS B TPUPOAE: TOBEPXHOCTHOE
HATSOKEHHE W KaNWULIPHBIE SIBICHUS B MPHPOJE,
KpHUCTaJUTBI B ipupoae, u3nydenue CoiHia, 3aMep3aHue
BOJI0EMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOMCTBA:  KalWUIAPBI, MPHUMEPHI
WCIIOJIb30BaHUSI KPUCTAIIOB, XMIKOCTHBIA TEPMOMETP,
JaT4NK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona

7.2 (3aBUCUMOCTD CUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEKIY TEIaMH)

73 Onexrpuueckoe noje. Hanpssk€HHOCTh 371€KTPUYECKOTO

I10JIA. HpI/IHI_[I/IH CYICPIO3UIHNU IDJICKTPUICCKUX roJieit




(Ha KaYECTBEHHOM yPOBHE)

Hocurenu »snexTpuyeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsan. Ctpoenue aroma. [IlpoBoaHuku u
JTUDJIEKTPUKU
7.5 3aKOoH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
6 DNEKTpUYECKU  TOK.  YCIOBHUS  CYILECTBOBAHMS
' 3IEKTPUUYECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
JeicTBus AIEKTPUUECKOTO TOKa (TerioBoe,
7.7 XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTSAX U razax
. Onektpuueckass nenb. Cuna TokKa. IIEKTPUUYECKOE
' HaIpsHKEHUE
79 ConpotuBieHue MIPOBOJIHUKA. VaensHoe
. CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 1 yyacTKa enu
1 [TocnenoBarenbHOE W THapaIeIbHOE  COSTUHEHUE
' MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenna
13 DNeKTpUYecKne e W TMOTPEOUTENTH SICKTPHUSCKON
' sHepruu B ObITy. KopoTKkoe 3aMbIkanme
[ToctossHHBIE MarHuTHl. B3auMoaencTBUE IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHoe TONe 3eMJId U €ro
' 3HA4YEHHE IS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
' [IpuMeHeHue PEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMTHOrO TOJII Ha IPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTENlb MOCTOSHHOTO TOKAa. Vcnonb3oBaHue
. JJIEKTPOJBUraTeaeii B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
7.18 OneiTel  @apages.  SIBieHHe  3IEKTPOMArHUTHOMN




nHaykuud. [Ipasuno Jlenna

DNeKTpOreHeparTop. CnocoObl MOJTyYEHUs
7.19 BJIEKTPUYECKON SHEPIUHu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HUCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OMnbITH 10 HAOJIOJACHHUIO AJICKTPHU3AIUN TET WHIYKIHEH

Y TIPH COMPUKOCHOBEHHMH.

UccnenoBanue JelCTBUS 3IIEKTPUUECKOTO TOJISL  Ha

MIPOBOJHHUKY M TUDIJICKTPUKH.

COopka ® mpoBepKa pabOTHl SIEKTPUUYECKOW IICTTH

MOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSIKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHBIICHUS PE3UCTOPA M HAIPSIKEHUS

Ha pe3UcCTope.

OIIBITHI, JEMOHCTPUPYIOLITUE 3aBHCHMOCTD

AJIEKTPUYECKOTO COMPOTUBJICHUSI TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIA/IA MOTIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHUS  HANpsSHKEHUW TpU
MOCJIE0BATEIbBHOM COCJUHEHUU [JIBYX PpPE3UCTOPOB.
[IpoBepka mpaBuiia Il CHJIBI TOKA MPHU MapaieIbHOM
COCMMHEHUH  pe3ucTtopoB.  Ompenenenne  pabOTHI
3JEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Pe3UcTop.
OmpenerieHHe  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJIEIIAEMO Ha pe3ucrope. MccmenoBanue 3aBUCUMOCTH
CUJIbI TOKA, MAYLIETO 4Yepe3 JIAMIOUYKYy, OT HAIpsSKEHUS
Ha Heil. Onpenenenue KIIJ[ narpeBatens. UccnenoBanue
MarHUTHOTO B3aMMOJICHCTBHS ITIOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsi HOCTOSIHHBIX MAarHUTOB ITPU
UxX Oo0benWMHEHWHM ©  pasfencHuu. MccimemoBanue
JEUCTBHUS 3JIEKTPUUECKOTO0 TOKA Ha MATHUTHYIO CTPEJIKY.

OneITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM W MarHuTa OT CHJIbI
TOKa MW HaAIIpaBJICHUA TOKa B KaTYIIKC. I/I3yquI/Ie

JIECTBUS MarHMTHOIO MOJS Ha INpOBOAHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHUe paboThI
BIIEKTPOJABUTATEIA. N3smepenne KITA
3JE€KTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI o

HUCCIICOOBAHUIO ABJICHUA 3JICKTpOMaFHPITHOI>'I HHAYKIUHU:
HUCCICOAOBAaHUC W3MEHEHMI 3Ha4YeHUSI U HaIlpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBJICHUST B  arMocdepe, IICKTPUYECTBO  IKUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMiid, JApen( MoFOCoB,
POJIb MAarHUTHOTO TIOJISA JJIS )KM3HU Ha 3emJie, MOJISIPHOE

CHUAHHUC

7.22

TexHuueckue ycTpoicTBa: 3JEKTPOCKOIN, amIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE
NPEJOXPAHUTEIH, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

NMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiemble I€MEHTBI COAEpKaHUS
paszznena
MEXAHUWUYECKUE SABJIEHUA
Mexanuyeckoe JABWKeHHE. MarepuanbHas — TOYKA.
81 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUYKEHUE
#H##Par##HHepaBHoMepHOE NPSAMOJIUHEHHOE JIBUKCHUE.
8.4 CpenHsss W  MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPABHOMEPHOM JBM)KCHUU




Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHENTHOE

8.5
JIBUJKEHUE
8.6 ##HPar###CBooOoaHoe mageune. OnblTel [ anuies
#H##Par##HPaBHOMEpHOE JBI)KEHUE TI0 OKPY>KHOCTH.
8.7 Ileprog m wactora oOpamieHus. JIuHeliHas U yryoBas
ckopoctu. LleHTpocTpemMuTenbHOe yCKOpEHUE
8.8 [TepBsiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HeroToHa
8.11 HHHPar### [puHIIUTT CyTIEPIIO3UITIN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
. #H#HPar###Cuna TpeHMs: CWiIa TPEHUS CKOJbKEHUS,
513 CHJIa TPEHUS MOKOSI, IPYTHE BUBI TPEHUS
#H#Par##H#Cuna TOKECTH M 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS
Jewxenne  mmaHer  Bokpyr  Connua.  IlepBas
515 KocMHu4eckasi ckopocTb. HeBecoMocTh 1 eperpysku
PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPAOE
8.16 oo
#H##Par##PaBHoBecue TBEPJOro Teja ¢ 3aKPEIUIEHHOMN
517 OCBbI0 BpameHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynse Tena. U3menenue umiynbca. IMIyibe CUITbI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi#HPar###PeakTuBHOE ABUKEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb
PaGora cun Tsbkectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
[loTennumanpHass dSHEpPrust Tejia, MOAHATOTO  HAJ
523 MOBEPXHOCTHIO 3eMIIn
8.24 [ToreHimanbHas SHEPrusi CHKATON MPYKUHBI
#HH#Par##HKunernueckas  sHeprua.  Teopema o
5.25 KUHETUYECKON DHEPIUU
8.26 H#HPar###3aKkoH coOXpaHEHUsI MEXaHUYECKON IHEPTUn




8.27

[IpakTuueckue padbOThI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUS Opycka
WIA JBIDKEHHS IIapuKa IO HAKIOHHOW IUTOCKOCTH.
OmnpeneneHrue yCKOpPEeHUsl Tella IpU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka THUIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JIBIKEHUN 0€3 HAdaJbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAa HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBbXKEHHS
OT cCwibl HopManbHOro JnaBieHus. Omnpenenenve
kodpduureHTa TpeHHus CcKonbxkeHus. OmnpeneneHue
KECTKOCTU TpyKuHBL. OmnpexneneHue padOTHl  CUIIBI
TPEHUsT TpU PABHOMEPHOM JIBIDKEHUM Tela II0
TOPU30HTAJILHON MOBEepXHOCTH. OmpezeneHue padOThI
CWJIBI  YINpPYrocTM  Hpu  MHoabéMe  Ipyza ¢
UCTIOIb30BAHUEM  HETIOABIDKHOTO M TOABIIKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUSI B MMpupoac: IMpPpUIUBBI U OTJIUBLI,
JABMKCHUEC IIJIAHCT ConHeuHOH CUCTCMbI, PCAKTHBHOC

JABHXKCHHC )KHBbIX OPTaHU3MOB

8.29

TexHuueckne  yCTpPOWMCTBA:  COHAOMETpP, JATYUKHU

II0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUSI, PAKEThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JABHOXKCHUC. OcHoOBHbBIC XapaKTCPUCTUKU

> KOJIeOaHWI: IEPHO/I, 9aCTOTa, aMILUIUTY/1a
02 Maremarnueckuit u NIPYKWHHBIN MasITHUKHU.
' [IpeBpaienre sHepruu npu KoiedaTeIbHOM ABHKEHUN
93 3aryxawomue kojeOaHusa. BbulHyXIeHHBbIE KojeOaHUs.
' Pe3onanc
Mexanudeckue BojHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHBIE W TIONIEpEYHBIE BOJHBI. [[TMHA BOJHBI U

CKOPOCTh €€ pacrpocTpaHeHus. MeXxaHU4YeCKHe BOJIHBI B




TBEPAOM TeJIe, CEICMUYECKNE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynbTpa3ByK
[TpakTuueckue padbOThI:
OmpeneneHre 4YacTOTBl W Tepuoja  KosieOaHMi
MaTEeMaTU4YEeCKOr0 MasTHHKA.
OmpeneneHue YacTOThl W Tepuoja  KosieOaHMi
MPY>KUHHOTO MasITHUKA
97 UccnenoBanne 3aBUCUMOCTH  TIepHoOJa  KoJeOaHMi
' MOABEHIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHOJa  KoJeOaHMi
MPY>KUHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBHCHUMOCTH rnepuoja KOJIEOaHMH rpysa,
MOJABEIIEHHOTO K HUTH, OT MaccChl Irpy3a U KECTKOCTH
Npy>XuHbl. MI3MepeHne yckopeHus: CBOOOTHOTO TaeHUs
duznueckue SBICHUS B MPHUPOJIE: BOCIPUATHE 3BYKOB
9.8 J)KUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, X0
09 TexHudeckne yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIBTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

:‘)J'ICKTpOMaFHI/ITHOC II0JIC. SHCKTpOMaFHI/ITHHe BOJIHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

103 OnexTpoMaruuTHas npupoja cera. CKOpOCTh CBETa.

' BonHoBEIE CBONCTBa CBETA

[IpakTuueckue padbOTHI:

10.4 W3yueHne CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
@dusnueckue SBICHUS B IpUPoAE: OHOIOrMYecKoe

10.5 neictBue BUAMMOTO, yJIBbTPadroIeTOBOrO U
PEHTT€HOBCKOTO U3Ty4YeHHM

10.6 Texnuueckne YCTpOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE SABJIEHUA

11.1

JlyueBast monens cBeta. MicTouHMKHM cBETa

11.2 IIpssMonuHENHOE pacIpOCTPAHEHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkao. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomnenne cBeta. 3akOH MPEIOMIICHHS CBeETa.
. ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop tydent B 1uH3e
116 Onrtuyeckass cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJecKona
117 I'maz xak onruyeckas cucrema. biauzopykocts u
' JATbHO30PKOCTh
138 Pasnoxxenue Oenoro cBera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcus cBeta
[TpakTuyeckue paboTHI:
#HHPar###ccnienoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOT'O JIyya OT YIJIa IMaJeHHUS.
#H#Par###l3yueHne  XapakTEePUCTHK  H300paKCHHS
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par##HtccrnienoBanue 3aBUCHUMOCTH yria
NPEJIOMJICHUSI CBETOBOIO Jiyya OT YIJla TaJeHUs Ha
119 IpaHulE «BO3JIyX — CTEKIION.
. #i#Par#t# lonyuenne  M300pakeHUl € MMOMOIIBIO
COOMpArOIIEH JTNH3HI.
#i#HPar#Ht#Onpenenenne  (QOKyCHOTO pPacCTOSHUS |
ONTUYECKOI CUIIBI COOMpAIOIIEH JTUH3BI.
#HHPart##ONBITEl TIO pa3noxkeHuro Oenoro cBera B
CHEKTD.
HH#HPar###ONBITHl 0 BOCIPUATHIO IBETa IPEAMETOB
IpU UX HAOIIOAEHUH Yepe3 LIBETOBbIE (PUITBTPHI
®dusuueckue sBIeHUS B npupoje: 3atMeHus ConHua u
11.10 JlyHbl, 11BETA TeJ, ONTHUYECKUE SBIEHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckune YCTpOWCTBA: OYKH, IIEPUCKOII,




¢dboToanmapar, ONTHYECKUE CBETOBO/IBI

12

KBAHTOBBGIE ABJIEHUA
11 Omnbitel Pezepdopna u 1uiaHeTapHas MOJAETbh aTroma.
) Monens aroma bopa
122 Hcnyckanue W IOTJIOLIEHUE cBeTa aToMOM. KBaHTBI
' JInnenyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3nyyeHHus
124 Crpoenne aromHoro sapa. HykimonHas Moxens
' aToMHOTO siapa. M30Tomnsl
15 PannoaktuBHble npeBpaimieHus. Ilepuon momypacmana
' aTOMHBIX SIJEP
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUsS 3apsiOBOrO U
' MaccoOBOI'0 YHCE
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
178 Peaxnuu cunresa u aenenus saep. Mecrounuku sHepruu
’ CouHiia u 3831
2.0 SAnepnas osHepretuka. JledcTBUE — pagMOaKTUBHBIX
. U3JTyYEHU! Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboTHI:
HaGmtoienne CrjiomHbIX M JUHEHUYaThIX CIIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanne TpPeKOB: MU3MEPEHHME SHEPTUM YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (poTOorpadusm).
N3mepenue paaroakTUBHOTO (oHa
@usznueckue SBICHUS B IMPHUPOJAE: €CTECTBEHHBIN
pasMoOaKTUBHBIN ¢oH, KOCMHUYECKHE JIyuu,
12.11 PaJMOaKTUBHOE U3JIyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE DPAJUOAKTUBHBIX W3JIyYEHUH HA OpraHU3M
4eJioBeKa
1912 Texnuueckue YCTPOKCTBA: CIIEKTPOCKOII,

WHIUBUTyTBHBIA TO3UMETP, KaMepa Bunbcona




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

Kon
NMpoBePsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose ®PT'OC

[lonnmanue ponu  (QU3MKM B HAYYHOM  KapTHHE  MHpa;
c(OPMUPOBAHHOCTH 0A30BBIX MPEJCTABICHUIA O 3aKOHOMEPHON CBS3H
U TI03HABa€MOCTH SBJICHMM TNPUPOIBI, O POIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3SBOJIIOLUU
(Gu3NYecKux 3HAHWW W WX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpaA, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE NMPOIIECCOB OKPYIKAIOLIETO

MUpa, pa3BUTHUC TCXHUKH U TEXHOJIOTHI

3HaHHMA O BHUJAX MaTepuu (BEIIECTBO W TOJE), O ABIKEHHUU Kak
croco0e CyIIeCTBOBAHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOCHHS BelIeCTBa, O (U3MYECKOH CYIIHOCTH SIBJICHHM HPUPOJIBI
(MeXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX),
yMEHHE pazuyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBICEHUE U3YUYEHHBIX (GU3NYECKUX SBICHUIN
B OKpYXalollleM MHpE, BBIIEsAs MX CYLIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Bnagenue ocHOBaMM MNOHSATHWHOTO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHM U KCIIOJIb30BaHUE WX JIJIS pelIeHHUs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (1)I/I3I/IIICCKI/Ie SABJICHUA,

HCTIOJB3YS (PU3HUECKUEC BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOT'O TIIO3HAHUS C YYETOM
coOJro/IeHNsT TpaBHJI OE30MaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHU:

YMCHHEC CaMOCTOATCIIbHO C06I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIIUYNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATENIILHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJICHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
POBOAWTH  MCCIEAOBAHWE 10  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (DU3MUYECKHUX BEJIWYMH B BHJE TaONHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, €JIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBaHUs

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3Mueckux  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIU CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJEJb aTOMHOTO si/ipa) M yMEHUE NPUMEHATh UX I

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yYEHHbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTONB3Ys 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPaTKOE YCJIOBHE 3a/lauH,
BBISIBIIATE HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HE0O0XOUMBIE Ui €€ pEelIeHHUs, UCTIONIb30BaTh CIPABOYHbIC JAaHHBIE,
MPOBOJIUTH PACUYETHl W OIEHWBATH PEATUCTHYHOCTH IOyYEHHOTO
3Ha4YeHus1 (PU3NYeCKON BEIMUYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

(bu3nyecKoil BeIMYMHBI, MOJTYYEHHON IPU PEIIeHUH 3a7auu

VYMmenue XapaKTCpHU30BaTbh IPUHIUIILI }IeﬁCTBI/Iﬂ TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TMPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLUECCOB IO UX OIMHMCAHHIO, UCIIOJIb3YysS 3HAHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBJICHUH U HGOGXO,I[I/IMLIC (1)I/I3I/I‘IGCKI/IC




3aKOHOMEPHOCTH

10

YMeHue ucCnonp30BaTh 3HaHMS O (U3NYECKUX SBICHUSIX B
MOBCETHEBHON kKM3HM i oOecrieuyeHuss O€30MaCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ TpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbsi U  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKAalolIeld cpene; MOHUMAaHUE
HEOO0XOUMOCTH IMPUMEHEHHs] JOCTHKCHMH (PU3MKU U TEXHOJIOTUH

AJIg paliiMOHaJIbHOI'O MPUPOA0IIOJIb30BaAHUS

11

OneiT TOWMCKa, TpeoOpa3oBaHWsT M MPEACTaBICHUS HH(DOpMAIIH
(bU3MYECKOTO CONEp)KaHUS C HCIOJNb30BAHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLEHUBATH J1I0CTOBEPHOCTH
MOJIyYeHHON MHGpOpMAlMd Ha OCHOBE HWMEIOIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ HMCTOYHHUKOB; YMEHHWE  MCIOJb30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUil Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3HYECKOTO COJCpIKAHMS, CIPABOYHBIE MATEPHAIbI, PECYpChI CETH
Wnrtepner; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
nH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYI; YMEHUE
CO3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAITUH 13 HECKOJIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

MEXAHWYECKUE ABJIEHNA

1.1

Mexannuyeckoe aBwKeHue. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCUTENBHOCTh JABHIKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsas ckopocTs. DopMyina st

1.2 BBIUMCJICHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpsMONMHENHHOE JBHKEHHE. 3aBUCUMOCTb KOOPAUHATHI Tella OT
BPEMEHH B CIIy4ae paBHOMEPHOTI'O IPSIMOJIMHEWHOIO JIBUKECHHUS:
L3 x(1)=x,+vt
I'padukn 3aBHCHUMOCTH OT BPEMEHH [JIsi TMPOCKIMH CKOPOCTH, TMPOCKIIUU
NepeMenIeHus, IyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSIMOJIMHEHHOM
JBUKCHHUH
3aBUCHUMOCTh KOOpJAWHATBHl TeJa OT BPEMEHH B CiIy4yae PaBHOYCKOPEHHOTO
prIMOJ’II/IHeI\/'IHOFO ABUXKCHUA:
EQ
Sf)=vy #f+ay* 3
@opMyibl I HNPOCKLUUU IEPEMEIIEHUs, INPOCKIHH CKOPOCTH U IPOECKIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
1.4 O=v,, -t £
. S,\‘ I, _EJOI Tﬂ.‘_ T-
U.\'(f) =Upy T8 -1,
a(f)=canst,
UIT- = Uir- = 3'{"151'
I'paduku 3aBHCHUMOCTM OT BpeMEHH Uil NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIMU TMepeMEeIleHUs], KOOPAUHATHl TMPU PABHOYCKOPEHHOM
prlMOJ’IHHGﬁHOM ABUKCHUHN
CBoOoanoe manenue. GopMyJibl, OMUCHIBAIOIINE CBOOOJAHOE MMAaJICHUE Tela IO
1.5 BEepPTHKANU (JIBIKEHHUE TeJa BHHM3 WM BBEPX OTHOCHUTEIHHO TMOBEPXHOCTH

3emin). ['padmkn 3aBUCUMOCTH OT BPEMEHH JUISI TPOEKIUH YCKOPECHHS,




IOPOEKLUH CKOPOCTH M KOOPAMHATHI TMpU CBOOOJHOM TAaJE€HUU Tela II0

BCPTUKAIA

1.6

CkopocTh pPaBHOMEPHOTO JBIJKEHHS Tella MO OKpYKHOCTH. HampaBneHue
CKOpOCTH.
dopmyna i BBIUUCICHUS CKOPOCTH YEpe3 PaJnyC OKPYKHOCTH WU TEPUOJ
oOpareHus:

2nR

: g

LentpocTtpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

yckopenus. Dopmyra Jj1sl BBIYUCICHUS YCKOPEHUS:

1.7

Macca. ITnotHocTh BemecTBa. @opmyJia [l BBIYUCICHUS IIJIOTHOCTH:

1.8

Cuna — BCKTOpHAA (1)I/I3I/I‘ICCK8.}I BeanunHa. CIOXKCHHUE CUTl

1.9

SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHCHHOCTB BCKTOpaA YCKOPCHH TCJIa U BEKTOPA CUJIBI, HCfICTBYIOHleP’I Ha

TCII0

1.11

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fygi=-Fy

1.12

TpeHI/Ie TIOKOs U TPECHUC CKOJIbKCHUS. CDOpMy.TIa AJI1 BBIYUCIICHUA MOAYJISI CHUIIBL

TPECHUA CKOJIbXKCHUSA!




F_=u-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue nedopmanud. 3aKOH YHPYTou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -~
F:G.=—_‘"

R
Cuiia TshKecTd. Y CKOpeHHe CBOOOTHOTO TaICHMS.

dopmyia A7 BBIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emiu: F = mg.
JiBmxenue ranet Bokpyr Coinnna. [lepBas kocMuueckasi CKOpPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas puznyecKas BeIHUrHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmysnbe cuiisl

1.16

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CHCTCEMBI TCII:
D=mU +m, U, =const

PeakTuBHOE JBMKCHUE

1.17

Mexannueckas pabota. @opmyia Assi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosc

Mexannueckas MOITHOCTD:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrus. ®opMyJ1a JUIA BBIYUCJICHU A

KUHETUYECKOMH OHCPIuu:

mu”
E‘{ = 2

Teopema o kuHeTHUECKOU dHeprun. Popmysia A BBIYUCIEHUS TOTEHIIMAIBHON




OHCPIUH TCJia, IOAHATOrO

Haxa 3eMIIEH:

Ep =mgh

Mexanuueckas OHCPIUsi:

E:Ek+EP
L19 3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTrUU B OTCYTCTBUE CWJI TpeHUs: £ = const.
[IpeBparieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYHMH CUIIBI TPEHHUS.
[IpocTbie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. MowmenT cunst: M - FL
VYciioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[MoxBwxHbIM 1 HenoABWXKHBINA 0s10ku. KIT/I mpocThIX MeXaHU3MOB,
n= Aﬂm&ﬂm
*‘4-.511‘11111-33313
[aBiienue TBEpIOTO TEIIA.
®opmyia sl BBIYUCICHUS 1aBJIEHUs TBEPIOTO Tea:
-
P="&
191 JlaBnenue ra3a. ATMochepHoe JaBlieHHE.
' ['mppocratnyeckoe 1aBiIE€HUE BHYTPH KHJIKOCTH.
®opmyJia 1715 BBIYMCIIEHUS JaBIEHNUs BHYTPU KHUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

Fam =PgV

Ycnopue miaBanus Tena. [lnaBanue CYZI0B U BO3AYyXOILIaBaAHUEC




1.24

Mexanuueckue kosebaHus. AMIUIMTYAa, MEpUON M dYacToTa KojeOaHUH.

dopmyia, CBSI3bIBAIOLIAs YACTOTY M NEPUO/ KOJIeOaHUI:

1.25

MaremaTtuueckuidi W TPYKUHHBIM MaaTHUKH. [IpeBpamieHue sHepruv mnpu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTyxaromI/Ie KoJIeOaHMsI. BBIHY)KI[CHHBIG kosieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHEL. HpO,[[OJ'IBHLIC " TOIICPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCHpPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE

IByX cpell. H(ppa3ByK U yIbTpa3ByK

1.29

Ilpakmuueckue pabomuol

H3mepenne cpenHell MUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OpYXKHUHBL; KO3(pUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEW CKOPOCTH JIBUKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHUH IO HAKIOHHOW IJIOCKOCTH; YacTOThl U
nepuoAa KoyieOaHW MaTeMaTHYeCKOro MasTHHKA; YacTOThl M MEpHOAa
Kosie0aHUI NPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO0 Ha phIYar;
paboThl CHJIBI YHOPYrocTH MpH MOABEME Tpy3a C MOMOULIbIO HEMOIBMKHOTO
6510Ka; pabOTHI CHIIBI YIIPYTOCTH HPU MOIBEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
OJ0Ka.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOTrpyKEHHOM
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMaJIbHOTO JaBJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YNIPYTOCTH, BO3HUKAIOIIEH B IPYXXUHE, OT CTENEHU
nedopmaiuu NpyXKUHBI, YCKOPEHUsT OpycKa OT yrJjila HaKJIOHA HAMpaBIISIOIICH;
nepuoAa (4acToThl) KoJieOaHUM HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHOAA
KoJIe0aHUI MPYXUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU INPY>KUHBI,
UCCIIC/IOBAaHUE HE3aBUCHUMOCTH Tepuoja KoleOaHWd HHUTSHOTO MAasiTHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs phlyara

1.30

Qusuueckue s61eHUsA 6 npupoode: TIPUMEPHl IBWXKEHHUS C Pa3INYHBIMU
CKOpPOCTSIMH B )KMBOM M HEXHBOW NPUPOAE, AEHCTBUE CUIIbI TPEHUS B IPUPOAE U

TCXHUKC, TMPUIHMBbBI W OTJIMBBI, JABWIXCHUC IIJIIAHCT ConHeyHon CHUCTCMBI,




PCAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKHU IIOJIOKCHHUA, PACCTOAHUA U
YCKOpPpCHUA, OUHAMOMCTpP, I[MOAIIHUIIHUKH, PAKEThl, pblYar, MOABIIKHBIN U

HCHOI[BI/I)KHLIﬁ 6J'[OKI/I, HAKJIOHHAasA IIJIOCKOCTb, MHPOCTHIC MCXAaHU3MBI B 6I)ITy,

11 COOOIIaroIMecs: COCyAbl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITVIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS

2.1 BeulecTBa. Mojenu TBEPIOro, KUAKOTO U ra3000pa3HOro COCTOSHUI BEILECTBA.
Kpucrannnueckue u amop¢Hbie Tena

25 JBwxkenne wyactuiy BemecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C

' Temrneparypoit. bpoynosckoe aBmkenue, nuddysus

2.3 CmaunBaHuE U KallWUISIPHbBIE SIBJICHUS

2.4 TermmoBoe pacuiipeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

6 BuyTtpennss snHeprus. PabGora u Teruonepenadya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEHN SHEPruu

2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEeHUE
HarpeBanue wu oxnaxnenue Tten. KomumyecTBo — TemnoTel. Y jaenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHMs] PHEPIMM B TEIUIOBBIX MpOIEccax. YpaBHEHUE TEIIOBOTO
Oananca:

2.9 _

0 +Q,+..=0
Hcnapenne u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEecce

510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

‘ napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs Bo3ayxa




[InaBnenne wu kpuctasmmsanus. I3MeHeHWe BHYTpPEHHEW SHEpruu IIpU

IJIaBJICHUU U KpUCTAJIJIM3allNN. VY aenpHas TemioTa MIaBICHUS:

2.12 us
T om
BuyTpeHHss dHeprus cropanus TOIUIMBA. Y AEJIbHAS TEIUIOTa CrOpaHuUs TOIUIMBA:
2.13 q=0/m
2.14 [punnuns! pabote! Temnosbix aeurareneii. KI1/[ rerioBoro asuraresns
IIpakmuueckue pabomoi
W3mepenue ynenbHON TEMIOEMKOCTH METAIUIMYECKOTO LWJIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJJAHHOTO HAarpeTbhiM LMJIMHAPOM, MOCJE OMYCKaHUS €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa; YIEIbHOW TEIIOTHI
iaBjieHuss Jipga. MccnenoBaHue W3MEHEHHs TeMIEpaTypbl BOABI  IIPU
pa3IMYHBIX YCIIOBUSX; SIBJICHHS TEMJ0OOMEeHa IpU CMEIIMBAaHUM XOJIOJAHOW U
ropsiuei BOJbI; IpoIecca UCTIapEHUs
Qusuueckue A61eHUA 6 npupooe: TOBEPXHOCTHOE HATSHKCHHE U KalWUIAPHBIE
2.16 ABJICHUS B IIPUPOJE, KPUCTAIUIBI B IpUpoAe, miinydenue ColslHLA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
' JIOMOB, TMUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexkrpuszanus Tei. J[Ba BUaa 3JeKTPUUECKHX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnonis. IIpuHnun
' CYINEPIO3ULMH NIEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpudecknx 3apsaoB. JleHCTBHE DIIEKTPUYECKOrO IO HaA
' aNeKTpudecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
3.6 [TocTosiHHBIN AneKTpUYecKuil TOK. JlelcTBus 3neKkTpudeckoro Toka. Cuma Toka.




Hanpsixenne.
I=q/t, U=A4/4

DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akon OMa aJis yyacTka aiekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
e T — T AT :
3.9 [TapamiensHOE COeTMHEHHE MPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;I=1I+I;R=—.
 § Fa | Fa ?
CwmenranHble COSeTMHEHUS TTPOBOTHUKOB
3.10 Pabota u momHOCTE 35ekTprueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
)
3o OneiT Opcrena. MarHuTHOe TMoJie MOPSIMOTO MPOBOJHUKA € TOKOM. JIuHHUM
MarHUTHOW MHIYKIIHH
313 MarautHoe 1oJIEe IIOCTOSHHOIO Mar"ura. B3anMoIeHdCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME€ MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiTel Papajes. SABneHue smekTpoMarauTHOM nHayKiuu. [IpaBuio Jlenma
Ilpaxmuueckue pabomuol
WN3mepenne  ANEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJAHMKE

(pe3ucTopsbl, JaMIo4Ka), OT HAIpsHKEHUST Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAN €ro MOMEPEYHOr0 CEUCHUs U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBCpKa nmpaBujia U1 SJICKTPUUCCKOTI'O HAIIPAKCHHA IMPU ITOCICAO0BATCIBHOM
COCAMHCHUUN IIPOBOAHUKOB; IIpaBuWJiIa IJId CHJIBI SJICKTPUYCCKOIO TOKa IIpU

napauieIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 Npupoode: SIEKTPUUECKUE SBICHHUA B aTMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMiid, Apeid MOI0CoB,
POJIb MAarHUTHOTO MOJIS JIJIS1 KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeJIbHbIE ANIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEIOXPAHUTENH, SJICKTPOMArHuT, OSJIEKTPOJBUTATENh IOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbie BoJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens ceera. [IpsmMonnHeiHOe paclIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH NPENOMIICHHS CBETA
3.23 Hucnepcus cBera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHke JMH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbI
Ilpakmuueckue pabomwl
##HtPar#H##l13mepeHrne oNTHUYECKON CHiIbl coOuparomeld JUH3bI; (OKYCHOTO
paccTosiHus COOMpAIOIIEH JIMH3HI (IT0 CBOMCTBY paBeHCTBA pa3MEpOB NpeaAMETa U
n300paXkeHusl, KOTrJa MpeAMET PacIoyOKeH B JBOMHOM (oKyce), MoKazaress
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par### ccnenoBanne cBOMCTBA M300pa)XKEHUs, MOJYYECHHOTO C TOMOIIBIO
coOuparomield JIMH3bI, W3MEHEHHsS (POKYCHOTO DACCTOSHUS JBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yrja MHpPeJOMJICHUS CBETOBOIO Jiyya OT YIJia MaJeHUsl Ha
IPaHULE «BO3yX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHsel, 1Bera Ten,
‘ ONITUYECKHUE SBJICHUS B atMocepe (1iBeT Heba, pedpakius, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nyueHnus. Peakiun anbda-u Oeta-




pacmana

4.2 OmneiTel Pesepdopaa o paccessHuto anbpa-gactuu. [lnanerapuas moaens atoma

4.3 CocraB atroMHoTO sigpa. M3otormbl

4.4 [Tepuoa nmonypacmnajga aTOMHBIX siAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. €CTECTBEHHBI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE HW3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiicTBUE paJlMOaKTUBHBIX U3TYYCHUI Ha OPraHu3M YeJIOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIAUBHUYaJIbHBIN T03UMETpP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKka







