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IMNOACHUTEJIBHASA 3AIIMCKA

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

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

[Iporpamma no gu3rke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojgaM o0ydeHus (Io Kjaccam), mpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3yYeHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarONTuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IENbI0 OKa3aHHs METOJUYECKOU
TIOMOIIIM YYUTENIO B CO3/IaHUN padoueil mporpaMMBbI 10 Y4eOHOMY MpEeIMETY.

®du3zurka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pu3nuecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpA, MPEIOCTaBIsET HauboJiee sICHbIC
00pa3ipl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MONydeHHUs
JOCTOBEPHBIX 3HAHUU O MUPE.

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

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

* HAYYHO OOBSCHATDH SIBJICHHUS;

e OIIEHUBATH ¥ MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHNS;

e HHTEPOPETUPOBATH  JaHHbIE W  HUCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA IS MOJIy4YEeHUS BHIBOJIOB.

lenu wu3ydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konneniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @epepanuu, pean3yrOMIMX
OCHOBHBIE  001I€00pa3oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



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

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

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAaHMS U (POPMHPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa M3yUYeHUSI OCHOB
CTPOCHHS MaTepuu U (PyHTAMEHTAIbHBIX 3aKOHOB (DM3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O POJIW (PU3MKK Il Pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

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

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

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

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

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

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

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

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

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

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

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



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



COJEPXAHUE OBYUYEHUA
7 KIIACC

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

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

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

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

Jemoncmpayuu.

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

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

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI IE€IEHUS MIKaIbl U3MEPUTEIBLHOTO TpUbdOpa.

2. M3MepeHue pacCTOSIHUM.

3. Usmepenune o0bEMa )XUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

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

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

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

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

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

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

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

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHKCHHUS.



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

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

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

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

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

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

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3o0B.



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

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

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

Jemoncmpayuu.
3aBHUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBI.

[Iepenaua naBiieHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckui npecc.

[IposiBneHue necTBUsS aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYyKEHHOM YacTu Tena

oA Db e

Y TUIOTHOCTH JKUJKOCTH.
PaBeHCTBO BBITAIKUBAOLIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
YcnoBue 1aBaHus TeN: IUIABaHUE WM IOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIECHHUS TUIOTHOCTEN TEJIA U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Telja B BoJIe OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJIbI, JCWUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B )KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOUIEN CHIIBI, JEUCTBYIOLIEN HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnpITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOM B )KUJIKOCTh
YaCTHU TeJa ¥ OT IUNIOTHOCTHU KUJIKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU H
onpeesieHne €€ rpy30M0AbEMHOCTH.

Pa3znes S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanuueckas padora. MOIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio

paBHOBecus pbiuara. [[pumenenue npaBuiia paBHOBECHS phiuara K 0J10Ky. «30J10Toe



npaBuio» Mexanuku. KIIJI mpocTeix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

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

Jemoncmpayuu.

1. IIpumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paOOThI CUIIbI TPEHUS IPU PABHOMEPHOM JABUKEHUH TEJIA 110

TOPU30HTAIIBHON IMOBEPXHOCTH.
2. HccnenoBaHue yca0oBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HaKTOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHUS.

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

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

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEPIruu:
TeIIonepeaaya u CoBepiieHue padotsl. Buasl Temnonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIHUS, U3JIyYCHHE.

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

Brnaxnocts Bo3ayXxa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

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

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmoneHne OpOyHOBCKOTO JIBHIKEHHS.



DA I I

v ® N o

10.
11.
12.
13.

Habmonenune nuddysun.

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

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

[IpaBuna u3aMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOThl.

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

Habmnronenue nocTostHCTBa TeMIIepaTyphl MIPH TIJIaBIECHUH.
Moienu TeIJI0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

OrnpeneneHue qaBICHHS BO3IyXa B Oa/IOHE MITIPHUIIA.

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

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

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

HccnenoBanue siBIEHUS TEIIOOOMEHA IMPU CMEIIUBAaHUU XOJIOJHOM U
ropsi4eu BOJBI.

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

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIIOTHI IIaBICHUS JbA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

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

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



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKHM TOK. YCJIOBHA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSSHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KMJIKOCTSX U Ta3ax.

Onektpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
1S ydactka nend. [locnenoBarensHoe u napaaieabHOe COEAMHEHUE POBOIHUKOB.

PaGota u wMomHOCT, 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHa.
DNEeKTpUYECKUEe LENu U MOTPeOUTenu 3eKTpuIecKor sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUE.

[ToctostnabIe MaruuThl. B3anmoaencTBre MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauYeHWe Uil Ku3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE 1oJie ANEKTPUYECKOro Toka. [IpuMeHenne 31eKTpoMarHuToB
B TEXHUKE. J[€1ICTBHE MarHUTHOIO MTOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOBUIaTEIb
MOCTOSAHHOTO TOKa. MCnonb30BaHHWE DJEKTPOJBUTATENECd B  TEXHHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

OnbiTel @apanes. SAABneHne 3neKTpoMarHuTHOW UHAYKIMU. [TpaBuno Jlenna.
DIIEKTPOTreHEepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPIUHu.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJNEeKTpU3aLus Tel.
JIBa poJ1a 3JIEKTPUUYECKHUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U ICUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsE UHAYKIIHS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpOoBOIHUKY U JUBIEKTPUKH.
MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
M cTOYHNKY TOCTOSTHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUMN TOK B KUJIKOCTH.
. ['a30BbIl pazps.
. I3MepeHune cuiibl TOKa aMIePMETPOM.
. I3MepeHue 3JIeKTpUUECKOro HaAPSKEHUsI BOJIBTMETPOM.
. Peocrar u marazvH cONpOTUBIICHUN.
. BzaumoiericTBHE MOCTOSHHBIX MArHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH Pa3IeJICHUS IMOJFOCOB MarHuTa.
. MoaenupoBaHrie MAarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIiT Dpcrena.

MarauTHoe noJjie Toka. DJICKTPOMArHuT.

JlercTBME MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.

DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMArHUTHON WHIYKIIUH.

Onbitel Dapanes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DIIeKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

o U AW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOJMIONCHHWIO DJICKTPU3AIMK  Tel WHAYKIMEeH W TIpH
CONIPUKOCHOBEHUH.

UccnegoBanne nAeMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JIADJICKTPUKH.

Co6opka u mpoBepka pabOThI AIEKTPUISCKON LT TTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HAMPsHKEHUSI.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA, HUIYIIETO Ye€pe3 pe3UucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIPSLKEHUS HA PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCThH 3JIEKTPUYECKOTO
CONPOTURJICHUS TPOBOJAHUKA OT €ro JJIMHBI, IUIOLIAAX TONEePEYHOTO
CEUYEeHUs U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSXKCHUN MOpHU MOCIEAOBATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHJbI TOKAa MPU MAPAIIICIBHOM COECIUHEHUH
PE3UCTOPOB.

Onpenenenue padOThI AJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHrne MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pe3ucTope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4Yepe3 JaMIOYKy, OT
HaIpsHKEHNS Ha HE.

Onpenenenne KII/] narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJICHCTBHS OCTOSIHHBIX MAarHUTOB.
N3ydeHne MarauTHOTO IO TOCTOSIHHBIX MATHUTOB MPH UX 00bETMHECHUN
U pa3JieJICHUH.

Uccnenosanue neicTBUsI 3IEKTPUIECKOIO TOKA HA MArHUTHYIO CTPETIKY.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHIIBI  B3aUMOJCHCTBHS
KaTyIIKA C TOKOM U MarHuTa OT CUJIbl TOKA U HaIlpaBJICHUS TOKA B KaTYIIIKE.
N3yyeHue neiicTBUs MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.



19. KoncTpyupoBanue u u3y4eHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KII/ anekTpoaBUTraTeibHON YCTAaHOBKH.

21. OnbITBl TIO  HUCCJIEIOBAHUIO SIBJICHHS DJICKTPOMATHUTHOW WHYKIUU:
VCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO

TOKaA.
9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe JABWXKeHHE. MarepuanbHasg Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBUKEHHS. PaBHOMEpHOE NpPSAMOIMHENWHOE
IBMKeHHe. HepaBHOMEpHOE NPSAMOJIMHENHOE ABWKEHUE. CpellHsIsl 1 MTHOBEHHAs
CKOPOCTb TEJa P HEPABHOMEPHOM JBHKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMosinHelHOe aBikeHue. CBoOonHOe
nagenue. OnbiThl ["anumnes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. Ilepmon u vactora oOpaieHus.
JIuHeitHas u yrioBast CKOpocTH. LIeHTpOoCTpeMUTENbHOE YCKOPEHHUE.

[Iepssii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akoH HproTona.
[IpuHUMND Cynepno3uuuu CUl.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
najenus. J[Buxenue mianetr Bokpyr Connuna. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue martepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOTO TeJIa C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsixecTH.

Nmnynec tenma. M3menenne nmmnyisbea. Mnynbce cwiibl. 3aKOH COXpPaHEHMS
VMMITYyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanuueckass paboTa W MOUIHOCTh. PaboTa CMil TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHas sHeprus cxaTou npyxuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUHU.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JABUKEHUS TEJla OTHOCUTENBbHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHuE NyTel W TPACKTOPUU ABMIKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBHXKECHUSI.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOIO IBHXKEHUSL.
Habnronenue nBuKeHUs Tela o OKPYKHOCTH.



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

Habntoienne MmexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHYKEHUU OTHOCUTEIILHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TE€JIa U ACUCTBYIOIICH HA HEro
CHJIBI.

HaGutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJI.

N3MeHeHne Beca Tema Mpu yCKOPEHHOM JBUKEHUH.

[Iepenaya uMmyJsibca Ipy B3aMMOJECHUCTBUHU TEIL.

[IpeoOpazoBaHus SHEPTUU NPU B3aUMOIECHCTBUU TEIL.

CoxpaHeHHe UMITYyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
HaGntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Tela Mo AEHCTBUEM
IIPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanne Tpakra Il pa3roHa W JaJbHEWUIIEr0 paBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIICKKHU.

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

Onpenenenne yCKOPEHHsl Tejla TMPU PABHOYCKOPEHHOM JBWKEHUU TIO
HaKJIOHHOM IJIOCKOCTH.

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

[IpoBepka TrHUIOTE3bI: €CIM TPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
Ha4yaJdbHOW CKOPOCTH IYyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kKo3hPUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue pabOThI CUIIbI TPEHUS IPYU PABHOMEPHOM JIBUKEHUU TeEJIa MO
TOPU30HTAIIBHON IMOBEPXHOCTH.

Onpenenenve paboOTHl CUJIBI  YNPYTOCTH TMPU  MOABEME Tpy3a C
WCII0JIb30BaHUEM HETIOIBMYKHOTO U TIOJABUXKHOTO OJIOKOB.

N3yueHne 3aKoHa COXpaHEHUS SHEPTHUMU.

Pa3zgen 9. Mexannueckue KoJie0aHUA M BOJIHBI.



KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUM: TEPHOI,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKui U NMpyXKUHHBIA MasTHUKU. [IpeBpanieHue
SHEPruu MpH KoJaeOaTeIbHOM JABUKECHUH.

3aryxawonme  kKojeOaHus.  BblHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckre BoHBIL. CBolcTBa MeXaHWYeCKHWX BOJH. IIpomonbHbie U
MONEepeYHble  BOJHBIL. J[TMHA BOJHBI M CKOPOCTb €€ pacnpoCTpaHEHHUS.
MexaHn4yecKkre BOJIHbI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

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

Hemoncmpayuu.

1. Habmronenuwe kosieOaHMil TeN MOJ JEHUCTBUEM CHJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HalGnronenue BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnipocTpanenue npoi0ibHbIX U MTOMEPEUHBIX BOJIH (Ha MOJEIN).
Habmronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT 4acCTOTHI.
AKYCTUYECKHI PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHne 4YacTOThl M MEpHoOJa KoJeOaHMM MaTeMaTHYeCKOTO
MasITHUKA.

2. OnpezeneHue 4aCTOTHI U MEpUOJIa KOJCOAHUN MPYKUHHOTO MasiTHUKA.
UccnenoBanune 3aBUCUMOCTHU Teproja KojaeOaHU MOABEIICHHOTO0 K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TIeproaa KojieOaHUM MPYKMHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IMEpHUOJia KOJeOaHWUW TI'py3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh TIEpHOJa  KoJieOaHUM
MPYKUHHOTO MAasITHUKA OT MAacCChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3MmepeHue yCcKOpeHUs: CBOOOHOTO TaIeHUS.

Pasznes 10. Dy1eKTpOMAarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIEC BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHbIe  BOJIHBL.  CBOMCTBa
AJEKTpOMAarHuTHRIX BOJH. Illkama »nekTpomMarHUTHBIX BOJH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoMCTBa 2JIGKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnuie pabomul u onvimol.
1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIHHOTO
TenedoHa.

Paznen 11. CBeTOBBIE SIBJICHUS.

JlyueBas MOJEJb CBeTa. HUctounnkn CBeTa. [IpssmonnHeHoe
pacnpoctpanenue ceera. 3atMenust Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPakKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesomieHus cBeta. [loaHoe BHYTpeHHEe
OTpaKeHHE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaKEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xox myueii B muH3e. Ontuueckas cucteMa gotoanmnapara, MUKPOCKOTIa
u Tesneckorna. a3 kak ontuyeckas cucrema. bn3opyKocTh U 1adbHO30PKOCTD.

Paznoxxenue Oenoro cBera B crektp. OnbiTel Hbiotona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMmonuHeitHOE pacpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonydenne n3o0pakeHu B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

Onruueckuii CBETOBOI.

Xox nydeii B coOuparonieit JinHse.

XoJ 1y4yelr B pacCEenBAIOIIEH JIMH3E.

[Tonyyenue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpuntun aeiicTBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Moens riasa.

11. PaznoxxeHue 6eoro cBera B CeKTp.

12. [Tonydenue 6eyoro cBeTa MpU CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMOCTH yIJIa OTPAKEHHUSI CBETOBOIO Jiyda OT yria
NaJICHUSL.

2. W3yueHue xapakTepUCTUK U300paKeHUS TIPEAMETA B IJIOCKOM 3epKalie.
Uccnenosanue 3aBUCUMOCTH yTiia MIPEJIOMIICHHS] CBETOBOIO Jiyda OT yria
NaJICHUS Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlomyueHue n300pakeHUI C TOMOIIIBIO COOMPAIOIICH JTUH3BI.
Ornpenenenre POKyCHOTO PacCTOSHUSI M ONTHYECKON CUJIBI COOUparoIieit
JIUH3BI.

W N ok

6. OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.
7. OnbITBI O BOCTIPHUSITHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uYepe3
I[BETOBbIC (DUIIBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue v noryiomieHue ceeta aroMmoM. KBauTel. JInHeiuaThbie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, Oeta- U ramma-uznydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmogxens aromHoro sngpa. HM3zoromsl.  PannoakTuBHBIE
npeBpauieHus. [lepron monypacmana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO M MAacCOBOIO YHCEI.
DHeprus CBsI3U aTOMHBIX sjep. CBs3b Macchl W SHEpruu. Peakiuu cuHTE3a U
nenenus saaep. Ucrounuku 3neprun CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUS DPAaMOAKTUBHBIX W3JYYEHUW HA >KHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3JIy4eHUs U MOTJIOIICHHUS.

2. CHexTpsl pa3IMuyHbIX Ta30B.

3. CmekTp Bomopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HUPYIOLIUX U3ITYUYEHUH.

6. Peructpanus u3nydeHus: IPUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccrnenoBaHne TPEKOB: M3MEPEHUE SHEPTHMM YACTHUIBI 110 TOPMO3HOMY

nyTH (1o gpotorpadusam).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIBLHO-00001IAOIN A MOTYJIb.

[ToBTOpHTENHEHO-00001IAIOIMINI MOTYJIb MPEAHA3HAYEH IS CUCTeMAaTH3allun
1 0000IIIEHUS TPEIMETHOTO COJIEPKAHUS U OTBITA IESITEIHLHOCTH, MPUOOPETEHHOTO
IpU WM3YUYEHUH BCETO Kypca (DU3UKH, a TaKXke JJIsl MOJATOTOBKA K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY MO (U3HKEe Jisi O00ydJarolMXcs, BRIOPABIIUX ATOT
y4eOHBII MpeaMer.

[Ipy n3ydyeHUM JAHHOTO MOMYJSL PEaJU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
NeATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OOydeHus, (HopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SIBIICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHSITH (pu3mdeckue
SBJICHUSI, TPUMEHSSI TOJy4YeHHBbIC 3HAHMs, peniaTh 3aJadyd, B TOM YHCIIE
KAue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jesa peain3yercs
32 C4y€T TOro, 4YTO OOy4YaroIIMeCs BBIMOIHSIIOT 33JlaHus, B KOTOPHIX UM
npeaiaraeTcs:



HA OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBACHSITH
dbu3ryuecKue SBICHUS B OKPY’KaIOIIEeH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
YUCIIE I POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HambOOJEe BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIB30BaHUS PA3JINYHbIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBHIX BUJIOB
SHEPTHUH.



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

N3ydenune ¢u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yiabTaToOB.

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

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpMoOTHYECKOr0 BOCIIUTAHUSA:

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

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

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

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

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

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

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

* 4) HIEHHOCTH HAYYHOT'O NMO3HAHUMA:

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

e - pa3BUTHE HAy4YHOU JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
JeSITENIbHOCTH;

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

e - OCO3HaHUE LIEHHOCTH Oe30macHoOro ooOpas3a JKHW3HU B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAIIHUX YCIIOBHUSIX;

e - copMUPOBAHHOCTH HaBbIKa pedieKkcun, MPU3HAHUE CBOETO MpaBa Ha OIINOKY
Y TAKOTI'O € MpaBa y Apyroro 4eJoBeKa;

e 6) TPYA0OBOr0 BOCTIUTAHUSA:

e - aKTMBHOE YyYyacTHM€ B pEHICHUH NPAKTUYECKUX 3a71ady (B paMKax CEMbH,
o0pa3oBaTeabHON  OpraHu3anuu, Tropoja, Kpas) TEXHOJOTHUYECKOH U
COLIMAJIbHOM HAIIPaBJIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U PU3NYECKUX 3HAHUM;



e - HHTEPEC K MPaKTUYECKOMY U3YyUEeHHIO TTpodeccHii, CBsI3aHHbBIX ¢ (PU3UKON;

e 7) 3K0JIOTHYECKOr0 BOCIIUTAHUS:

e - OpUCHTAIUSl HAa NMPUMEHEHHE (PU3MUECKUX 3HAHUU JUIs PEIICHUs 3a1a4d B
o0JlacTh OKpY’Karollel Cpeabl, TUIAHUPOBAaHUS TOCTYNKOB U OLEHKA UX
BO3MOYKHBIX ITOCJIEICTBUU JIJII OKPYKAIOLIEN CPEBI;

e - OCO3HAHHWE TJI00aJBLHOTO XapaKTepa JKOJOTMYECKHX MpoOieM U MyTel ux

peleHus;

e 8) aganTauuum K M3MEHSIOIIUMCH YCJOBHSM COLMAIbHON W NPHPOAHOH
cpeasl:

e - MOTPeOHOCTh BO B3aWMOJACWCTBUM MPU BBIIOJHEHUU HCCIECIOBAaHUN U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAaHUSAM
ApYTrux,

° - TIOBBIICHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTHYECKYIO
NEATENIbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie (GOPMYITUPOBATH
UJIeH, MIOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTaX U SIBICHUSIX;

e - OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JIaCTH
bu3uKy;

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

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBJIATH B3aUMOCBS3H MIPUPOJIBI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCIIOJb30BaHUEM (U3HUECKUX 3HAHUMH;

e - OLEHKAa CBOMX JCHCTBUM C YYETOM BIIMSHUS Ha OKPYKAIOUIYI0 Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUN.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ymnbTare ocBoeHMS IpOrpaMMBbI TI0 PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuwarwmierocs OyayT cpopMHUpOBaHbI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCWCTBUS,  PETYJISTUBHbBIC
yHUBEpCaAIbHbIC yUeOHbIE TCUCTBUSI.

ITo3HaBaTe/bHBIE YHuUBEpPCAJIbHbLIC y‘leﬁﬂble HeﬁCTBHH

Ba3oBble Jjornyeckue AeiicTBUA:
e BBIBIATh M XapaKTEpPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BIEHUN);
e yCTaHaBJIMBATh CYIICCTBCHHBIM MPH3HAK KIaCCU(HUKAIIMKM, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOIOJCHUSX, OTHOCSIINXCS K (PU3MUYECKUM SBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIE CBSI3M TPU HM3YyYEeHUU (PU3UIECKUX
SBIIGHUW M MPOIIECCOB, J€TaTh BHIBOABI C HCIOIb30BAHUEM JIEAYKTHBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3NIECKUX BETUYNH;

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelIeHns yueOHOH PU3NIeCcKoii 3a1a9n
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHus, BbIOOp Haubosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTeLCKHe 1eMCTBUA:

HCIOJI30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3HYECKUI JKCIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHUE (PU3UYECKOTrO
SIBJICHUS,

OLICHMBATh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
POBENEHHOIO HAOIIOAEHUS, OTIbITA, HCCIIEOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0KEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

MPUMEHSTh Pa3TUIHBIC METOJbI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
otObope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
busnyeckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAITHIO
pPa3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

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

KoMMyHUKaTHBHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

B X0/ OOCYXACHMsS y4eOHOro MaTepuana, pe3ylbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXAAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha PEIICHUE 3a/Jaud U MOJAJepKaHUE
OJ1arokenaTeNbHOCTU OOIIEHNUS;

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

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



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

NOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUIAY AJIbHON
paboThI pU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIE€UCTBUS
no €€ J[OCTHXEHHUIO: paclpeAessiTe poiH, OOCYKIaTh IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh paOOThI, AOCTUTrAasl KAYECTBEHHOI'O Pe3yJbTara Mo
CBOEMY HAIPABJICHUIO U KOOPJIMHUPYS CBOU JEUCTBUA C APYTHUMH YI€HAMU
KOMaH/Ibl;

OLICHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

CaMOOPI‘aHI/ISaHI/Iﬂi

BBISIBJISITH IIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUI pelieHus: (U3NYeCKUX 3HaHU;

OpUEHTHUPOBAThCA B  PA3IUYHBIX MOJAXOJAX MPUHATHUS  peUIeHUH
(MHIMBUAYaJIbHOE, NPUHATHE pEUIeHUS B TPYyIE, NPUHIATHE PEIICHHM
rpyMnmnoi);

CaMOCTOSITENIbHO COCTABJISATh AITOPUTM pellieHus (pU3nuecKkoi 3a1auu win
IUTaHa MCCIEAOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMeHTUPOBATh NIpeijlaraéMble BAPUAHTHI PELICHUH;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJIL, AMOIHUOHAJIbHbIN HHTELJIEKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATb OPUYMHBI  JOCTHXKEHHSI  (HEAOCTHIXKEHHUs)  pe3yJbTaToB
NEeSATENbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTH (B TOM YHCII€ B XOJ BBIIOJIHEHUS
¢u3znyeckoro MCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENILCTB, W3MEHUBILIUXCA CUTYyallMil, YCTaHOBJIEHHBIX OILIUOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YabTaTa LEIU U YCIOBUAM,;

CTaBUTh ce0s1 HA MECTO JPYroro 4eJ0oBeKa B XOJ€ CIIopa WU IUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYyroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY IpHU pelIeHNN (PU3NUECKUX 3a/1a4 WIN
B YTBEPXKIACHUIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO IPYyroro.

IMPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCTIONb30BaTh  MOHATHS:  (u3MUeckue M XUMHUYECKHE  SIBJICHMS,
HAOJIIOICHUE, JKCIIEPUMEHT, MOJEINb, TUIOTE3a, €AMHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABWKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaEeKTOpHUs, pPaBHOACHCTBYIOIIAS
cua, nedopmManus (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOOMIAIOITUECS COCY/IBI;

paznuuath sBieHus (audQy3us, TEMIOBOE JBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE JBW)XEHHE, HWHEpLus,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHON OCBIO
BpalllEHUs, IIepelaya AaBJICHUS TBEPABIMU TE€IAMHU, KUJIKOCTSIMU U ra3aMu,
aTMOc(pepHOE J[aBlieHUE, IUIaBaHHE TeJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPryuM) MO ONUCAHMUIO WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYEHHBIX (PU3MUYECKUX SIBICHUNA B
OKpY>KalollleM MHpe, B TOM 4Hcle (U3ndyecKkue SBICHUS B MPUPOJE:
OpPUMEPBI JABMKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B >KMBOM U HEXUBOU
OpUpoAe, ACUCTBUE CHIBI TPEHUS B MPUPOJAE W TEXHUKE, BIMSHHUE
aTMoc(epHOro JaBjeHHs Ha >KUBOW OpPraHH3M, IUIaBaHHUE PBIO, pblYard B
TEJe YeJIOBEeKa, IPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUUECKUX SBICHHM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA T€N U (U3UUECKHUE SBJICHUS, UCIIONb3YS
(u3nuecKue BeIHUrHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIHSAA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tea,
CuJl1a TpEHUs, AaBiieHue (TBEPIOTO Tea, )KUAKOCTH, ra3a), BRITAJIKUBAIOIIAs
cujia, MexaHudeckass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXaHU3MOB, KHHETHYECKas |
NOTEHIMAJIbHASL SHEPIHsi), NpPH ONUCAHUU MPABWIBHO TPAKTOBATh
($u3nYECKUil CMBICI UCTIONIb3YEMbIX BEJTUUHMH, UX 0003HAYCHUS U €TUHULIbI
bu3MUecKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOM MHpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMesa, IpaBuiIo paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



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

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYUCIIE
U B KOHTEKCTE CHUTyaluuld NPaKTUKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITh [IPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE u3 1-2
JOTMYECKHX IIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarth pacu€THble 3a7adyd B |1—2 JEWCTBUS, HWCHOJIb3YySd 3aKOHBI U
dopMyIbl, cBs3bIBaOIIUE (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIu3a
YCIIOBUS 33/1a4 3aIIUCBIBATH KPATKOE yCJIOBHUE, MOJCTABIATh (PU3NUECKHE
BEJIMYUHBI B (OPMYJIBI U IPOBOAMUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBbIE JJI1 pEeUIeHUs 3a/1a4, OLIEHUBATh PEATUCTUUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUYHHBL;

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
($u3nYeCKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BbIIEISATH IPOBEPSIEMOe
IPENOoJI0KEHNE (TUIIOTE3Y ), pa3IN4aTh U UHTEPIPETUPOBATH OJTYUEHHBIN
pe3yibTaT, HaXOAWTh OIIMOKA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3yabpTaram;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUNA WIH
(¢u3nyecKuX CBOUCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOUpaTh YCTaHOBKY U3 MPEIJI0KEHHOI0 000PY/I0BaHUs, 3alIUChIBATh X0/
onbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MNPSMBIE U3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacCChl Tela,
o0béMa, cuIBI M TEMIIEpaTypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHHUA MPUOOPOB C YUYETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JpYrol € HCIOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABMXKYIIETOCA TEIa OT BPEMEHU IBUKEHUS TEJa, CUIIbI TPEHUS
CKOJIKEHUSI OT Beca Tejla, KadecTBa OOpabOTKM NOBEPXHOCTEH Tell U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPYXKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA
NOTPYKEHHOM YaCTH Teja U OT IUIOTHOCTHU KXUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU T€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IIaBaHUsl TEJ, YCJIOBUU paBHOBeCHUs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  Y4E€OHOTO UCCIENOBaHUs, COOUpaThb YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE



MPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

NPOBOJNTHh KOCBEHHBIC HU3MEpEeHHs (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHHSI CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIOUIasl cHja, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUIAKOCTh  TeNo, KOIDPUIMEHT TMOJEe3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEIysl TPEIOKCHHOW WHCTPYKUIMU: TMPH BBHIMOJTHCHUN
U3MEpPEHUl CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HA4YCHUE NUCKOMOU BEJIMYHUHBI;

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

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIUar, MOJABUKHBIN W HETIOJABUKHBIM 010K, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HU3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOOIMPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KHU3HU I obecriedeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHHUKOB BBIJETISATH
UHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM WIM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu HuTepHer, BiajgeTb MNpuUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3MIecKOro CoAepKaHus, B TOM
qHCclie MyOJINYHO JIeJaTh KpaTKHue COOOICHHS O pe3ybTaTaX MPOSKTOB WU
y4eOHBIX HCCIEeI0BAaHUM, MIPU 3TOM T'PAaMOTHO HCIIOJIb30BAaTh M3yYEHHBIH



MOHSATUMHBIA ammapar Kypca (H3UKH, COMPOBOXIATh BBICTYIUICHUE
MPE3CHTALIUEN;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CJICIUTh 3a BBIIIOJHEHHEM IUIaHAa JEHUCTBHM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATCIBbHOCTh  TIPYNIbI,  BBICTPAWBATH
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

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

UCIIOJIB30BaTh NOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(dHble Tena, HACHIIIEHHBIM M HEHACHIUIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSs DJHEpPrus, TEIUIOBOW JBHUIaTellb,
AJIIEMEHTAPHBIN NIEKTPUUYECKUM 3apsill, JIEKTPUUECKOE I0JIE, IPOBOIHUKU
U JUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
pa3nuyath SIBJIECHUS (TEIUIOBOE pacIlUpeHHe U CXkKaTue, TeIolepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHHE, KANMJUISIPHBIEC SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IJIaBJI€HUE, KpUCTauIM3auus (OTBEpAECBAHUE), KHUIIEHHE,
Teronepeaada (TemIonpOBOHOCTB, KOHBEKIIUS, U3IIy4YECHHE),
IIEKTPU3ALUs TEJl, B3AUMOJCHCTBHUE 3apsI0B, JEHCTBHS AJIEKTPUYECKOrO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOIECHCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas MHAYKIIHS)
II0 OINMCAaHMID MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaThb MPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM uHclie (pu3nyeckue SBICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSDKEHHWE W KANWULIPHBIE SBICHHS B IPUPOJIE,
KpUCTaIbl B mpupoae, usinydyenue ConHua, 3amep3aHue BOJOEMOB,
MopcKkue 6pu3bl, 00pazoBaHUE pOChl, TYMaHa, UHEsl, CHETa, SJEKTPUUECKUE
SBJICHUSI B aTMoc(epe, 3JIEeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS 1S )KM3HU Ha 3eMJie,
NOJISIDHOE CHUSIHUE, IIPU ITOM IIEPEBOJMTH IPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NMpHU3HAKU) (U3UYECKUX
SIBJICHU;

OMKCHIBATh U3YUYECHHbIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONIb3YS
(du3nyuecKue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIUYECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTA
IUIaBJICHUS, yJlelbHasl TEIJIoTa MapooOpa3oBaHus, yJeibHas TeIIoTa
CrOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHUCTBUS TEIIOBOM



MAalIMHbl, OTHOCUTENIbHAS BJIAYKHOCTh BO3/1yXa, JJIEKTPUYECKHUM 3apsl, cuia
TOKa, DJEKTPUYECKOE HANpPSIKEHHUE, COMPOTUBJIECHUE MPOBOIHUKA,
y/eJIbHOE CONPOTUBJIEHUE BEIIECTBA, pa00Ta U MOLIHOCTb AJIEKTPUUECKOTO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICIT
UCIOJIb3YEMbIX BEITMUMH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BETUYHH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKu H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUYECKOW TEOPUHU
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UILIMU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiaa, 3akoH OMa sl yyacTKa Ienu, 3aKOH
Jlxoyns—JIeHua, 3akKOH COXpaHEHUs! SHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTHUECKOE BhIPAXKECHHE;
OOBSCHATh (U3NYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHH,
($u3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemath pacy€THbIE 3a7adyd B 2—3 JEHCTBUS, HCHOJb3Yys 3aKOHBI H
dbopMyIbl, CBs3bIBatONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHSI 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIS  pelIeHHWs 3a7aud, BBIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOJuMble Al €€ pelIeHHs, NPOBOAMTH pacu€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3HYECKUX METOAOB, HCIOIb3yS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOpsAJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BEIBOJBL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUA  WIIU
(bu3HYEeCKUX CBOMCTB Tell (KamWJLUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MPU H3IYUYCHUH OT LBETa H3Iy4arlieil (MOrIonarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUAKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel U B3aUMOJCHCTBUE
AIEKTPUUECKUX 3aps/ioB, B3aUMOJIEUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX TIOJIEW IOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH



IpoBepsieMble MPEANONI0KEHHs, COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMTUCHIBATH XOJI OIBITA M (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATH MPSIMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHON BIaKHOCTU
BO3/yXa, CHUJbl TOKAa, HAMPSIKCHHS C WCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB U JaTUYMKOB (PU3UYECKUX BEIUYHMH, CPaBHUBATH PE3YJbTaThl
U3MepeHuil ¢ yu€ToM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

IPOBOIUThH MCCIIEOBAHNE 3aBUCIMOCTH OJTHOM (DM3MUECKON BETUYHUHBI OT
Ipyrol C  WCHOJB30BAaHUEM TPSAMBIX H3MEpEeHUH  (3aBUCHMOCTH
COMPOTHUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAH IONEPEeYHOro
CEUEHHUS U YIEJIbHOTO CONPOTHUBIICHUS BEILECTBA IPOBOJAHMKA, CHIIbI TOKA,
WAYIIEro 4Yepe3 TMPOBOAHMK, OT HANpsHKCHHWS Ha  IPOBOJIHUKE,
WCCIICJIOBAHNE TIOCJIEI0OBATEIbHOTO M TapajuIeIbHOTO  COSAMHEHUN
NPOBOJHUKOB): TUIAHUPOBATh WCCIIEJJOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CJlenysl MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCMOCTH B BUJI€ TaOIUI] U rpaUKOB, AeTaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEOBAHUS;

NPOBOJNTH KOCBEHHBIE W3MEpPEHHUS (HU3NYECKUX BeIWUMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHUs, cCOOMpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYs MPEAJIOKEHHON WHCTPYKIHMHU, U
BBIUMCIISTH 3HAYCHNE BEJIMUMHBI,

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

XapaKTepu30BaTh MPUHIUNBl JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON Ha WX OMHCAHUS (B TOM YHCIIE: CUCTEMa
OTOIUICHHUS TOMOB, TUTPOMETp, MTapoBasi TypOWHA, aMIIEpPMETp, BOJILTMETD,
CUETYMK JJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE TPUOOPHI,
HarpeBaTeNIbHbIE  DJEKTPONpPHOOPHl  (IpUMEpBl),  DIEKTPHUECKUE
IPEIOXPAHUTENH, JICKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOWMCTBAX (PM3MYECKUX SIBICHUH U HEOOXOAUMBIE
¢duznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M HW3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETp, JABHUTraTelb BHYTPEHHETO CrOpaHWs,
DIIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMBbI JJCKTPUUECKUX IIeTe ¢
MIOCTIEIOBATEIBHBIM U MapalIeIbHBIM COSIMHEHHEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
NPaKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHWH B IOBCEIHEBHOU



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

OCYHIECTBIIATh TMOHWCK HWHPoOpManuu (U3MUECKOTO COJEp)KaHUs B
HuTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHUN H TyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJICNISITH HHPOPMALIUIO, KOTOPAs SIBIISIETCS
MIPOTUBOPEUYNBON MITH MOXKET OBITh HEJOCTOBEPHOI;

UCTIOJb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu UMuTepHer, BnageTh mNpuéMaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0000mass uHPOpMAIIMI0O W3 HECKOIBKMX HCTOYHUKOB (PUBHUYECKOIO
coJiepKaHusl, B TOM YUCJIE ITyOJUIHO MPECTABISATh PE3YIbTaThl MPOSKTHOMN
WM UCCJIEI0BATENbCKOM ACSITENIBHOCTH, IPY 3TOM I'PAaMOTHO MCIIOJIb30BaTh
U3YYCHHBIM TOHSATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE IIPE3CHTALEH;

IPU  BBITIOJTHEHUN YYEOHBIX TMPOEKTOB W HWCCICAOBAHUN (HU3UICCKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNIEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NEeSATENHHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoniy oOydenus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TOHSTHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXXEHUSA, Achopmanus
(ympyrasi, mnjaacThyeckasi), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETpy3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPIOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, JIEKTPOMAarHUTHBIC BOIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JadbHO30PKOCTb,
CHEKTPHI UCITyCKAaHUS U TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIy4eHus,
U30TOTIIBI, SIZICPHAS] DHEPTETHKA;

pazinuarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
NaJicHUE TeJl, PABHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE BIDKEHUE, KoJieOaTeIbHOE NBIDKCHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABMKEHUE, OTPAKEHUE



3ByKa, NPSIMOJIMHEHHOE paclpOCTPAaHEHHUE, OTPAKCHHE U TMPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yioKeHHe OeJIoro CBETa B
CIIEKTP U  CIOXEHUE CIEeKTPAJIbHBIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3JIyYEHUS) 1O ONMHUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpy>XaroleM Mupe (B TOM YHCIEe (PU3HYECKUE SIBJICHUS B MPUPOJIE:
MPUIUBHI U OTJIUBBI, ABUXKEHUE Tu1aHeT COJIHEUHOUW CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB IKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, LBETa Te,
ONTUYECKHUE SBJICHUS] B TPHUPOJE, OMOJIOTUYECKOE JCHCTBUE BUIUMOTO,
yIbTPadUOIETOBOTO U PEHTTC€HOBCKOTO M3JIYyYEHHUH, €CTECTBEHHBIM
pPaaMOaKTUBHBIN (OH, KOCMHUYECKHE JIYyYd, DPAJUOAKTUBHOE H3ITyUCHUE
NPUPOJHBIX MHUHEpAJOB, JIEWCTBUE PAAUOAKTUBHBIX W3IYYEHUW Ha
OpraHu3M 4eJIOBEKa), MPH STOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUECKUX
SIBJICHUIM;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TEN U (M3UUECKUE SBICHUS, UCIIOIB3YS
dbusnueckue BeNWYUHBI (CpelHsAs W MIHOBEHHas CKOPOCTb Teja MpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, TepeMeIleHHe, MyTh, YIJIoBas
CKOpPOCTh, CHJIa TPEHHS, CWJIa YNPYrOCTH, CHUJa TKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMAJIEHUs, BEC Tejla, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAIbHAS DHEpPTus Tea,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MMOTEHUUAJIbBHAS SHEPIrUsl CKAaTOU
NPYKUHBI, KHHETUYECKAs DHEPTUsI, TTOJIHASI MEXaHUUECKasl SHEPT s, TIEPUO/T
U 4acToTa KojeOaHuM, JJiHaA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, I[I0Ka3aTellb MPEJIOMIICHUS] Cpeibl), MpPU ONHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOIb3YEMbIX BEITUYHH,
0003HaueHUA W €JAUHMIIBI (U3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITUINH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBICHUS U IPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAHEHHUs SHEPryU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPHO3UIIUA CHUJI, TPUHIMUII OTHOCUTEJIbHOCTH [ 'anmumes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsJ0OBOTO U MaCCOBOT'O YKCEI
P SIICPHBIX PEaKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMaTUYECKOE BHIPAKEHHUE;



OOBSACHATh (U3HYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABISTH
NPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JTOTUYECKUX
1IaroB € ONOpod Ha 2—3 U3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

peniaTh pacu€THbIE 3a/1a4d (ONUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U POPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEJIMUMHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ1a4M 3aMHChIBATh KPATKOE YCIOBUE, BBISABIISTH
HEJIOCTAIOIINE WM U30bITOYHBIC JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE JUISl pEIlEHUs, MPOBOJUTH pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PpEUIUTh TP MOMOIIH
(U3HYECKUX METOAOB, HCIIOJIb3ysl OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IpOBEPSIEMOE  TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPAJIKA
IOPOBEJCHUSI  HMCCIEJOBAHMS, JeNaTh BbIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB;

NPOBOJANUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WIH
(u3HYEeCKUX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS SHEPrUuH, 3aBUCHUMOCTb MEpHOAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIBIX KOJIEOaHUH, TPSIMOJIMHEMHOE paclpOCTPAaHEHUE CBETA,
pa3nokeHue Oenoro CBera B CHEKTP, U3YyYEHUE CBOMCTB M300pa)K€HUs B
IJIOCKOM 3€pKajie M CBOWMCTB HM300pakeHUs MpeaMera B coOuparoien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOTO  Habopa
000pyI0BaHUsl, OMKUCHIBATH X0/ ONBITA U €r0 Pe3yIbTaThl, (HOPMYIUPOBATH
BEIBOJIBL;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAa4YeHHE U3MEpsIeMOM BeIMYMHBI ((POKYCHOE paccTOsHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOp crHoco0a U3MEpEHUs
(M3MepUTENbHOTO Mprdopa);

NPOBOANTH HCCICAOBAHMWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHMH C
UCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadaJlbHOW CKOPOCTH, TNEepHoja
KOJIeOaHUI MaTeMaTHYeCKOrO0 MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJieHUus U yIJIa MPEJOMJIEHHS OT yria
NaJeHNs): TIUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBUCHMOCTH



bu3nUecKuX BEIMYMH B BUAE TAOIUIl U TpaQUKOB, JeJIaTh BBIBOJIBI IO
pe3yibTaTaM UCCIeI0BaHuUS;

NPOBOANTHh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYHH (CpemHss
CKOPOCTh U YCKOPEHHE TeJa IPU PaBHOYCKOPEHHOM JABM)KCHUHU, YCKOPEHHE
CBOOOJTHOTO TAaACHMS, >KECTKOCTh TMPYXKUHBI, KOIPPUIUEHT TPEHUS
CKOJIBKEHHS, MeXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TIEPHOJ
KOJIeOAaHUI MaTeMaTH4YeCKOr0 W TPYKMHHOTO MAasTHUKOB, ONTHYECKas
cuiga coOuparomied JUH3BL, PaJUOAKTUBHBIN  (GOH): TJIAHUPOBATH
U3MEpEeHHsI, COOMpaTh HSKCHEPUMEHTAIBHYI0O YCTAHOBKY U BBINOJHATH
U3MEpEeHUs], CIeaysl MPEeIIOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUETOM 3aJJaHHOMN
IIOI'PEITHOCTH U3MEPEHUN;

coOJr01aTh NMpaBUiia TEXHUKHA O0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3iauyaTh OCHOBHBIE NPHU3HAKUM M3YUYEHHBIX (QU3NYECKUX MOJENeH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHUHBIA HCTOUYHHUK
CBeTa, JIy4, TOHKas JTNH3a, JIaHeTapHas MOENb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMNBl JAEWCTBUA HU3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX oOmnucaHus (B TOM YHCIE:
CIUJIOMETp, NATYMKH TIOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHS, pPaKeTa,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3MMETp, KaMmepa Bunabcona), uCHonp3ys 3HaHHS O
CBOMCTBax (U3NUECKUX SBICHUW W HeoOxoaumble (HU3HUECKUE
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX IPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ay, ONTHYECKHUE CXEMBbl MIJis
NOCTPOEHUS U300paKEHHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HMH(OpMaAIMIO O  IpUMEpax)
MPAaKTHYECKOTO HCIONB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacHOCTH MPH OO0paIeHUH C MPUOOpamMu H
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3MUECKOTO COJEpKaHUs B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYs TOMCKOBBINA 3aMpoc, HAXOAHUTh
NyTH OMpeesieHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(OpPMAIIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONOJTHUTENbHBIX UCTOYHUKOB,;



UCIOJIb30BaTh MPU BBHINOJIHEHUH Y4€OHBIX 3a/laHuil HAayYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3HUECKOT0 COAECPIKAHUS, CIIPAaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetu HMuTepHer, BnaaeTb MNpUEMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
UHGOpMAIllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJMYHO MPEJICTABIATh PE3yIbTaThl MPOESKTHONW HIIM MCCIIEI0OBATEIHCKON
NEeSATEeNbHOCTH, TMPU O3TOM TPAMOTHO  HCIOJNb30BaTh  HM3yUYEHHBIN
NOHATUWHBIN ammapar HM3y4yaeMoro pasfena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE IIpe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayAuTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontpoasusie | TIpakTHueckue (undposbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. ®dusuka u e€ posib B IO3HAHUHU OKPY KAKOLIEr0 MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHpOAL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 dusznyueckne BeIMINHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METOT 5 | bubnuorexa [IOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeJeHHUS] O CTPOEHUM BellecTBA
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
TPOCHHUE BEMCCTR https://m.edsoo.ru/7f416194
27 JIBU>KeHuE U B3aUMOJICIICTBUE 5 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
53 ArperatHble COCTOSIHUS ) bubnuorexa [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xkeHHe U B3auMo/ieilicTBUE TeJ
b K
3.1 Mexanuueckoe OBMKEHHE 3 nosmoreka O

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



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

bu6mmoreka [{OK

3.2 Hnepuus, macca, nI0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUIKOCTEH U Ta30B
aBienue. [lepemaua
4.1 Z[aBJIeHI/ISI TBE p SMI/I TeJIaMH 3 bubmmorexa TOK
' a P ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMHU U Ta3aMU
bu6mmoreka [JOK
4.2 JlaBAeHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(hepHOe 1aBIeHue https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmoreka [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PaboTa 1 MOIIHOCTB. JHEPrust
bubnnoreka [IOK
31 Pabota u mommocte 3 ! https://m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexaHU3MBbI 5 1 mommorexa 110
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
33 CXATMHACCRaN JHepHit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOoe Bpemst 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 [TIPOT'PAMME




8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TerioBble siBjieHUs
L1 CtpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BECIIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIOBRIE POHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiieKkTpu4ecKHe M MATHUTHBIE SIBJICHHSA
DIIeKTpUYECKHE 3apsiibl.
P R bubmuoreka [JOK
2.1 3apsiKEHHbIE Tela U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJIEUCTBUE
7 [TocrostHABII ) 20 5 7 bubnuorexa [{OK
AIIEKTPAYECKUN TOK https://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
2.3 M 6 1 1.5
ATHHTHBIC ABICHHA https://m.edsoo.ru/7f4181ce
24 DneKTpoOMarHuTHas 4 bu6mmoreka [JOK
' WHTy KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 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

KoJsmn4yecTBo 4acoB D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. Mexanuuyeckue siBJeHUsI
L1 MexaHn4ecKoe ABMKCHHE 10 1 bubnuorexa [JOK
' ¥ CIIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 B3aunmMonelictBue Ten 20 1 3 nommotexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpAHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
27 MexaHn4eCKHe BOJTHBI. g 1 3 bubnuotexa [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DieKTpoMarauTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEeKTPOMarHuTHOE TOJIE 1 6 ) bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHUS 6 2 bubmmoreka [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
47 JIMH3BI ¥ oNTHYECKHE 6 3 bubnuorexa [JOK
' nprOOpHI https://m.edsoo.ru/7f41a4a6
43 Pa3znoxxenune 6emoro ceeta 3 ) bu6mmoreka [IOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue u
5.1 MOTJIOIICHUE CBETa 4 1 bubmmorexa [IOK
) m https://m.edsoo.ru/7f41a4a6
aTOMOM
bubnunorexa LIOK
5.2 C 6 1
TPOCHHE aTOMHOTO S/1pa https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
. s 1
>3 /ICPHBIC peaKitH ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3znea 6. [loBTopuTEIbHO-000011IAK0IIMIA MOLYJT
[ToBTrOopenue u 06o0IIEHUE
6.1 coJiepKaHus Kypca 9 2 bubmorexa [IOK
) Acp yp https://m.edsoo.ru/7f41a4a6
¢u3ukm 3a 7-9 kiacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITIPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O MPUPOJIE.
SIBneHus mpupoasl.
duznuecKue sIBICHUs

Mexann4deckue, TeIIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnuecKue BEIUUUHBI U UX
nu3MepeHue

Ypoxk-uccienoBaHue
"U3MepeHue TeMiepatypbl
IPU TTOMOIIH KUTKOCTHOTO
TEPMOMETPA U JAaTUUKA
TeMIepaTypbl”

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

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

YPOK—I/ICCHCHOBaHI/IC



https://m.edsoo.ru/ff09f72a

"IIpoBepka rumoTe3bl:
JTAJIBHOCTH MOJIETA [IAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIEe, YeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,

7 JOKa3bIBaIOINE JUCKPETHOE bubmmorexa ILIOK
P https://m.edsoo.ru/ff09fe0a
CTPOECHHUE BEIIECTBA
8 JIBHyKeHHe 4acTHIl BEIIeCTBA bubmmorexa OK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanne «OIbITHI
9 10 HAOJIFOIEHUIO TEIUIOBOIO
pacIIMpeHUs Ta30B»
10 ArperaTHbl€ COCTOSIHUS
BEIIECTBA
B3aumocBs3p Mex Iy
CBOMCTBaMU BEIIECTB B
Pa3HbIX arperaTHbIX
11 COCTOSIHUSX U UX Eubmorexa IIOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI
Mexanunueckoe OBIMKEHHUE.
12 Pasnomepnoe u Eubmorexa IIOK
p https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBU)KCHUE
13 CxopocTtb. Equnuiibt bubnuorexa [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c¢
14 Pacuet nytu u BpemeHu bubnuoreka LIOK

JABHKCHUA

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

Wueprusa. 3aKoH HHEPIIUH.
BiamMmoneiicTBae Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBUKEHUS TeN

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IlnotHOCTE BemiecTBa. Pacuer
Macchl U 00beEMa Tella o €ro
IUIOTHOCTHU

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

17

JlaboparopHas pabota
«Onpenenenue MIOTHOCTU
TBEPIOTO TENA»

18

Pemenue 3amau no teme
"[TimoTHOCTH BemecTna"

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

19

Cua KaKk XxapakTepuCcTHUKa
B3aumMoenctaus tei1. Cruia
ynpyroctd. 3akoH ['yka

20

JlabopaTtopHnas pabota
«3y4yeHue 3aBUCUMOCTH
pactspkenus (aedopmariim)
IPYKUHBI OT TPUIIOKEHHOM
CHUJIBD»

21

SIBneune taroreHus. Cuna
TSKECTU

22

CBsi3b MEXy CUIJION TSKECTU
u Maccoi Tena. Bec Tena.
Pemenue 3amau nmo reme
"Cuna Tsxectn"

bubmuorexa [JOK
https://m.edsoo.ru/ff0al1778

23

Cuna TsKeCcTH Ha ApYTUX
mia"erax. dusnueckue

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

XapaKTCPUCTHUKHU ITJIAHET

bu6mmoreka [JOK

24 Vsmeperne cit. JiHamomerp https://m.edsoo.ru/ff0al8cc

bub6mmorexa [JOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CUI,

26 HaIpPaBJIEHHBIX IO OJTHOM bubnuoreka [IOK
npsiMoi. PaBHOeMCTBY OIS https://m.edsoo.ru/ff0ala70
cui

27 Pemenue 3agau no reme
"PaBHonelicTByrOMmIast cui'”

TpeHue CKOJIbKEHUS U TPEHUE
28 nokos1. Tpenue B npupone u Bubnmorexa LOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopHas pabota
«3y4yenue 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bu6nuoreka [IOK
CHJIBI 1aBJIECHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS
IMOBEPXHOCTEN
Pewrenne 3anay Ha

30 onpeeeHue
PaBHOAECHCTBYIOLIEN CHJIBI
Pemenue 3agau no remam:

31 «Bec tena», «I'padpuueckoe bubnuotexa [JOK
n300pakeHne cuin, « CHIIBI, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHIDY

32 KonTponshas padora 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: «MexaHndeckoe
IBIDKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n3o0pakeHue
cu», «CUITbDY

JaBnerune. CriocoOb1

33 MEHBIIICHUS U YBEJIUYCHUS bubmmorexa ILIOK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBrenue ra3za. 3aBUCUMOCTD
34 aBJIEHUs ra3a oT 00bEMa bubnnorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaua naBnexus
35 TBEPJBIMU TEJIAMH, bu6mmoreka [JOK
SKUIKOCTSIMH U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBaeHHE B )XMAKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI Eubmorexa ITOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Permrenue 3agad mo reme
37 «JlaBeHue B ) KUIKOCTH U bubmorexa TIOK
A https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackams
bu6mmoreka [IOK
38 Coo0
OODTIAIOTIHECA COCY BT https://m.edso0.1u/ff0a2970
39 I'unpaBinnueckuil mpecc bubmmorexa TIOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuineBoit
SKUIKOCTHBIN HAcoC
bub6 OK
41 Atmocdepa 3emin. [IpuanHb nommoreka [

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 BO3TyIIHON
000JI04KH 3eMITH.
3aBUCUMOCTh aTMOC(hepHOTO
JIaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOps

4 Bec Bo3nyxa. ATmMochepHoe bubmmoreka [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bu6mmoreka [JOK
nasnenus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 aBJIICHUSA OT BBICOTHI HA, bubmorexa HOK
a 8 https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsi
BapomeTrp-a"epou.
45 ATII)VIOC(b: Hoep aBJICHUE Ha bubmmorexa [IOK
p 8 https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
Pemenne 3amau no reme
46 n n
ATMOC(epHOe 1aBIeHHEe
JleicTBUE KUAKOCTH U T'a3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas pabota
«OnpeneneHue
48 BLIT;)J'IKI/IBaIO el CUIbl bubmmorexa TIOK
. I\J,l ’ https://m.edsoo.ru/ff0a33fc
JENUCTBYIOIIEH Ha TeJO,
MOTPY>KEHHOE B KUJKOCTHY»
JlaGopaTopHas paboTa 1o
but6mmoreka [IOK
49 TeMme «lcciaeqoBanue

3aBUCHMMOCTH 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 00bEMa NOrpyKEeHHOH B
KHUIKOCTb YaCTH TEJIa»

50

IlnaBanue Ten

bub6mmorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHas pabota
"KoHcTpynpoBaHue
apeoMeTpa Uiu
KOHCTPYHPOBaHUE JIOJKU U
OIpeJieNieHuE €€
rpy30M0abEMHOCTH"

52

Pemenne 3amad mo Temam:
«ITmaBanue cyos.
BosznyxomiaBanuey,
«JlaBneHue TBEpABIX TEI,
JKHJKOCTEN M Ta30B)

bu6moreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

Momnuocts. Eqnaunel
MOII[HOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a3{82

55

Ypok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabéMe 1o jectauue"

56

[IpocTteie MexaHnu3Msbl. Poryar.
PaBHOBecue cuit Ha peryare

57

KontponbHas paboTa mo Teme
«/laBeHue TBEpIBIX TE,
KHUJIKOCTEH U razoBy /
Bcepoccuiickas npoBepo4Has
pabota



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

PesepsHslit ypok. Pabota ¢
TeKCTaMH 1o TeMe «JlaBienue

bu6mmoreka [IOK

>8 TBEPABIX TCI, H(HmeCTeH " https://m.edsoo.ru/ff0a4ffe
razoBy» / Becepoccuiickas
MpoBepoyHas pabora
Peryaru B TexHuke, ObITY U

59 npupoje. JlaboparopHas 0.5 bu6mmoreka [JOK
pabora «HMccnenoBanue https://m.edsoo.ru/ff0a4d78e
YCJIOBHI paBHOBECHSI pblyara
Pemienue 3amay 1o teme

60 «YCcl0BUS paBHOBECHS bubmmorexa [IOK

https://m.edsoo.ru/ff0a48a6

pbryara
Koadduument noneznoro
JIEUCTBUS MEXaHU3Ma.

61 JlabopaTtopHnas pabota 0.5
«3mepenune KII/] HaknoHHOM
IUIOCKOCTH

2 Pemenne 3agau 1mo Teme bu6mmoreka [JOK
"Pabora, momuocts, KIT/[" https://m.edsoo.ru/ff0a4c48
Mexanudeckasi SHEpTusl.

63 Kunernueckas u bubmorexa TIOK

https://m.edsoo.ru/ff0a4252

MOTEHIMAIbHAs SHEPTUs

64 3aKOH COXpaHEHUs bu6mmoreka [JOK
MEXaHUYECKON SHEPTUr https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
"DJKcnepuMeHTaIbHOE

65 ONpeACICHUE U3MEHECHUS 1

KUHETUYECKOU U
MOTCHITUATIBHOM SHEPTHH MPU



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

CKaTbIBAHHUH TCJIa IIO
HaKJIOHHOM IIOCKOCTH"

66

KonrponbHas pabora o Teme

«Pabora 1 MOIITHOCTB.
DOHeprus»

67

PezepHbiit ypok. Pabora c
TEKCTAMHU 110 TEME
"MexaHn4yecKoe IBUKEHHUE'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6d

68

PesepBHbIii ypok. Pabora ¢
TeKcTamu 1o teme "Padora.
MomHocTh. DHEprus"

OBILEE KOJIMYECTBO YACOB
I10 IIPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue A upp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
OcCHOBHBbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHYECKON | bubnuorexa [IOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
5 Macca u pazMep aTOMOB U |
MOJIEKYI
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3000pa3HOro COCTOSHUIM 1 Bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BellleCTBa
OObsicHEeHUE CBOICTB
TBEPIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUMN |
BELIECTBA HA OCHOBE
TIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue n | bubnuorexa [JOK
amopdHbIe TeIa https://m.edsoo.ru/ff0a5800
CmauuBanue u
bu6mmorexa [JOK
6 KanJUISIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSIKEHUE
7 TenoBoe pacimupenue u 1 bubnuorexa LIOK

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

Temnepatypa. CBs3b

BBLACIACMOTO UM IIPU
OXJIAXKXKJICHHUH

8 TeMIEpaTypbl CO CKOPOCTHIO
TEIJIOBOI'0 ABMXKCHHMS YACTHIL
BayTpeHHss sHeprus.
9 CHZ026H I/ISMGH:HI/IH bubmorera [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH YHEPTUun
10 Bunae! rerionepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTHueckoe
1 HCIIOIL30BaHUE TEIIOBEIX bub6mmorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepHUaoB B LEAX
sHeprocoepekeHus"
12 KoanuecTBO TEIIOTHL. bub6mmoreka [JOK
Y nenbHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO
13 Oananca. TermnooOMeH u bubmorexa [OK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTopHas pabota
"UccnenoBanue ABICHUS
14 TETI000MeHa Npu Bubmmorexa LOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHMH XOJIOJTHON U
ropsiueit BozbI"
Pacuer konuyecTBa TEIIOTHI,
HEOOXOIUMOTO ISt
15 HarpeBaHus Teja 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

JlabGopaTtopHnas pabota

16 "OnpenesaeHue yaeabHOU bubmorexa ILIOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus Torvpa. Y aenbHas bu6mmoreka [JOK
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIEeBaHUE
18 KPHUCTAJIMUECKUX Tell bubmmorexa TIOK
P ' https://m.edsoo.ru/ff0a71d2
VY nenpHas TEII0Ta MIaBICHUS
JlaGopaTtopHnas pabota
19 "OnpeneseHue yaeabHON bubmmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBICHUS JIbJIA
20 [TapoobpazoBanue u bubnuorexa LIOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nensHas Temiora
napoodpazoBaHus U
21 KOHJEHCAIMN. 3aBUCUMOCTD bubmorexa [IOK
' https://m.edsoo.ru/ff0a786¢
TEeMITepaTypbl KUTICHHSI OT
aTMOC(hEepHOTO JTaBJICHUS
BnaxnocTs BO3ayXa.
Jlaboparopnas padbora
2 "On Ie)zlenle)HI/Ie P bubnmoreka [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCUTEIBLHOMN BIAKHOCTH
BO3ayXa"
Pemrenue 3agaq Ha
23 oTnpeJieJICHUE BIaXHOCTH
BO3JIyXa
24 [IpuHIHIBI pabOTHI TETIOBBIX

neurarencil. [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
BHYTPEHHETO CrOpaHUs

25

KII/I TeryoBoro nBuraTess.
TernoBbie ABUTATENN U
3alUTa OKPYKAIOIICH CPeIbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c¢7¢

26

3aKoH COXpaHCHHA U
IMpEBpalICHUA SO HCPIruu B
TCIUIOBBIX IpoHeccax

27

[ToaroToBka Kk KOHTPOJIBLHOU
pabore o Teme "TemmoBbie
seiienns. I3meHeHune
arperaTHbIX COCTOSIHUM
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabota no teme
"TeroBkle IBICHMA.
M3menenune arperaTHbIX
COCTOSIHMH BeriecTna"

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

29

Onektpuzarus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

30

Ypoxk-uccienoBanue
"DnexkTpuszanus Ten
WHIYKIUEN U TIPU
COTIPUKOCHOBEHHUH"

31

BzaumopencTeue 3apsyKeHHBIX
ten. 3akoH Kynona

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

32

DIIEKTPUYECKOE MOJIE.
HanpsixkeHHocTh
ANEKTPUYECKOTO TOJISL.

bubmuoreka [JOK
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

[IpuHnumn cynepno3unun
BJIEKTPUYECKUX MOJIEH

Hocurenu snekrpuyeckux

33 3apsA0B. DJIEeMEHTapHBIN
3apsna. CtpoeHue aToma
[TpoBOIHUKY U TUAIIEKTPUKH.
34 3;<0H COXpaHEeHUs ' bubmorexa OK
P https://m.edsoo.ru/ff0a8ef6
3IEKTPUYECKOTO 3apsiaa
Penrenue 3amau Ha
35 MIPUMEHEHUE CBOMCTB bubmorexa [OK
P https://m.edsoo.ru/ff0a90cc
3JEKTPUUYECKUX 3apsI0B
DNEeKTPUUECKUN TOK, YCIOBUS
36 €ro CyIIeCTBOBAHHUSI. bu6moreka [JOK
HCTOUHMKY TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS 3IEKTPUUECKOTO Bubmuoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
13 "JleficTBHE IEKTPUIECKOTO )
MOJIsS HAa MMPOBOTHUKHU U
JTUBJIEKTPUKN"
39 ONEeKTpUYECKHU TOK B bu6nuorexa [IOK
MeETalllax, KMUIKOCTIX U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpuYecKas 1emnb U e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopaTopHas
" bubmuoreka [JOK
41 paborta "U3mepenue u 0.5

peryiupoBaHHUe 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

DNeKTpUUECcKOoe HaMpsKEHHE.
Bonsr™metp. JTaGopaTopHas
pabora "M3mepenue u
pEryJIupOBaHUE HANPSIKEHUS"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTuBieHne MPOBOAHMKA.
VY nenbHOE CONPOTHUBIICHHE
BEIIlECTBA

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

44

JlaboparopHas pabota
"3aBUCUMOCTH
ANMEKTPUIECKOTO
COINPOTHBIICHUS TIPOBOTHUKA
OT €T0 JUIMHBI, TUTOIIAN
TIOTIEPEYHOTO CCUCHHS U
Marepuana"

bub6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akon OMa Jist
ydacTKa Ienu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aad4a

46

JlaboparopHast paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa M HANPSHKEHHS Ha
pesucrope"

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

47

IlocnenoBarenpHOE U
MapajieIbHOE COCTUHECHUSI
HpOBO}IHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mpasuiia
CJI0’KEHUs HANIPSKEHUN ITpU

bu6mmoreka [IOK
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

MOCJIEZI0BATEILHOM
COETMHEHUH JIBYX
pe3uctopon”

JlaboparopHas paboTa
"IIpoBepka mpaBuiia AJsi CHIIbI

bubmunoreka LIOK

49 TOKa IIPU NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PEe3UCTOPOB"
Pemenue 3anau Ha
50 npuMeHeHue 3akoHa Oma Juist bubnuorexa LIOK
PA3IUYHOTO COENUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
PaboTa 1 MOUTHOCTb
51 ANEKTPUYECKOTO TOKA. 3aKOH Bubmmorexa LHOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHas pabota
5 "Onpeznenenue paboThl U bubnuorexa [IOK
MOIIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpuuecKue Henu u
53 MOTPEOUTEH IIEKTPUUECKON bu6nuoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MAarHUTBI, KX
B3aUMOJIeiCTBHE
Ypoxk-uccienoBanue
55 "N3yuenue nonei bubmorexa [IOK
" https://m.edsoo.ru/ff0ac3d0
TTOCTOSTHHBIX MarHUTOB
56 MarunuTtHoe nojie. MaruutHoe bubmmorexa [IOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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oJI€ 3EMIIN U €T0 3HAYEHUE
IUIA )KU3HU Ha 3eMiie

IToaroroBka K KOHTPOJIBHOMI
pabore 1o Teme
"DneKTpruuecKue 3apsabl.

bu6mmorexa [JOK
57 3apsoKeHHBIC Tela U UX
. https://m.edsoo.ru/ff0abd2¢
B3aUMOJICHCTBUS.
[TocTOSIHHBIN AJIEKTPUYECKUI
TOK"
KonTponbhas pabota no teme
"DneKTpUUECcKUe 3apsabl.
3apsKEHHbIE Tela U UX
. bubnuorexa [JOK
58 B3aUMOJIEHCTBUSL.
. . https://m.edsoo.ru/ff0abea8
[TocTOsTHHBIN 3NEKTPUYECKUI
Tok" / Becepoccuiickas
MpoBepoyHas pabora
PeseprubIitl ypok. Pabora ¢
TEKCTaMH 10 TEME
" . . bubnuorexa [JOK
59 ITOCTOSAHHBIN JIEKTPUYECKUI
" . https://m.edsoo.ru/ff0acdc6
Tok" / Beepoccuiickas
MpoBepoyHas pabora
OnbIT OpcTena. MarautHoe
60 I10JIE€ DJIEKTPUYECKOTO TOKA bubmuorexa [JOK
MarauTHO€ 1oJIe KaTyILIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue
61 3JIEKTPOMATrHUTOB B TEXHHUKE. 0.5 bubnuorexa [JOK

JlaGopaTopHas pabota
"N3yueHue neicTBus

https://m.edsoo.ru/ff0ac74a



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

MAardmTHOTO ITIOJIA Ha
MPOBOJHUK C TOKOM"

62

DneKTpoABUTATED
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AIIEKTPOJIBUTATEIICH B
TEXHHUYECKUX YCTPOUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpynpoBaHue u
U3y4eHue padoThl
3ieKTpoaBurarens"

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

63

Omnbrter @apazes. 3akoH
3JIEKTPOMAarHUTHOM
unaykuu. [Ipasuno Jlenma

64

Dnekrporereparop. CrocoOsl
TOJTYYEHUSI DJIEKTPUIECKON
SHEPruy. DJIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJIBHOU
paboTte mo Teme
"DreKTpuuecKue u
MarHuTHbIE ABJIeHUS"

66

KonTponbHas pabota mo teme
"DnexkTpuueckue u
MAarHUTHBIE SIBJIeHUS"

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

67

Peseprublii ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBnie
SABJIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accSe



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

68

PesepsHslit ypok. Pabota ¢
TEKCTAMU II0 TEME
"MarguTtHele aBiaeHusd"

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68

14.5




9 KJIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Konrpoasbnsie | IlpakTuyeckue A ugp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcsbl
1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. Eus 10K
uoImoTexa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKECHUS
3 PaBHOMEpHOE npsIMOJIMHEHOE 1 bubnuorexa [JOK
JIBUKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBromepHoe
4 MPSIMOJIMHEMHOE IBUKECHHUE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTh
[Ipsmonuneninoe BuGmorexa LIOK
> PABHOYCHOPEHHOC ABHAMEHHC. ! https://m.edsoo.ru/ff0ad8d4
Yckopenue T '
CkopocTh IPSIMOJIIMHEUHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopocTu
JlaGopaTopHas pabota
"Onpenenenre yCKOpeHus Tena
bu6muoreka [IOK
7 IIpY PAaBHOYCKOPEHHOM 1 1 &

JIBIDKECHUU 110 HAKJIOHHOU
IIocKocTH"

https://m.edsoo.ru/ff0adb18



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

CB00OOIHOE ITaJIEHNE TE.

8 OnbiThl [Manunes
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuorexa LIOK
obparenus. JIuneitHas u https://m.edsoo.ru/ff0ael 76
yTJIOBasi CKOPOCTH
10 LentpocTpemMuTenbHoOe
YCKOpEHHUE
1 I1epBbiit 3akoH HbroToHa. bubnuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. Bubmuoreka [JOK
PaBHOelicTBYIOIIAdA cHrita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bu6nuorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHNE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3axou F'yka }]?tlffsj?/l;lif:l(sifrou/llfmaeca2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTI
JlaboparopHas pabota
17 <<OHpI;I[eJII:3HI/I€F))KS(?TKOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bu6mmoreka [JOK
18 Cuna Tpenms https://m.edSO(])_.Iru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubnuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubnuorexa [JOK



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

"Onpenenenne ko3P hunrenTa
TPEHHUSI CKOJIbKECHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6mmoreka [JOK

21 “3axonst Hpiorona. Cuna https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpeHus"
Cuna TsDKeCTH U 3aKOH

2 BCEMHUPHOI'O TATOTCHMUS. bu6nuorexa LIOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHpepenius " JIBuxeHue

” TEJ BOKPYT TPAaBUTAI[HOHHOTO
nentpa (ConHeuyHas cucreMa).
lanaxtuku"
Pemenne 3agau o reme "Cuia

24 TSDKECTH Y 3aKOH BCEMHUPHOIO bubmorexa [OK

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

TATOTEHUS

75 [TepBast kocMu4ecKasi CKOPOCTb. bub6morexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaabHON
TOUYKH. AOCOTIOTHO TBEPAOE

%6 teno. PaBHoBecue TBEpAOTO bu6mmoreka [JOK
TeJla C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHusi. MOMEHT CHIIBL.
LenTp TsxecTn
PaBHOBecHe MaTepuabHON
TOUKH. AOGCOIIOTHO TBEPAOE

27 Teso. PaBHoBecue TBEPAOro

TC]a C SaerHHéHHOI/IW OCBbIO
BpalicHu. 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

LenTp TsxecTn

Pemenune 3amad mo tTeme

bu6mmoreka [IOK

28 | "Mowen ciutsl. LeHTp https://m.edsoo.ru/ff0b02b4
TSKECTU
[ToaroroBka Kk KOHTPOJIBHOMN

29 pabote no Teme "MexaHu4eckoe bu6nuorexa IIOK
IBIKeHUe. B3zaumoencTeue https://m.edsoo.ru/ff0b0408
Ten"

KoHnTponbHas pabora 1o Teme
30 "MexaHn4ecKoe IBIKEHUE. bubmmorexa LOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictue ten"
Nmnynec Tena. UMmyasc CUibl.

31 3aKOH COXpaHEHUs UMITyJIbCa. bubmmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICIICTBHE

1 Pemenne 3anau mmo treme "3akoH bubmunoreka LIOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koHpepeHuus

33 "PeakTuBHOE JBUKEHUE B
IpUpOJIE U TEXHUKE"

14 Mexanuueckas pabota u bubnuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bub6mmorexa [JOK
YIPYTOCTH U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

16 «Onpenenenue padoThl CUIIbI

TPEHUS IIPU PAaBHOMEPHOM
JBHKEHUH 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

TOPU30HTAIILHON TOBEPXHOCTU

CBs3b 3HEPrUM U pabOTHI.

37
IToreHumanpHas sHEpIrust
Kunernueckas sneprusi.
38 Teopema 0 KHHETHYECKOM bubmorexa TIOK
P https://m.edsoo.ru/ff0b0c32
SHEPTUH
19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaGopaTopHas pabora
40 «3 ECHI/II; 3aK5Ha COXpaHEHUs bubmorexa OK
y P https://m.edsoo.ru/ff0bl12fe
SHEPTUI
A1 KonebarenpHoe IBUKEHHUE B €TO bubnuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeoaHus.
42 BrinyxaeHHbIC KOICOaHUS bubmmorexa OK
YA ' https://m.edsoo.ru/ff0b20f0
Pesonanc
13 MaremaTudeckuit u
MPYKUHHBIA MasSTHUKA
Ypoxk-uccienoBasue
m «3aBUCUMOCTb HEpUOa bu6muoreka [IOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI M MacChl TPy3a»
45 [IpeBparnieHue 3HEPruu Npu
MEXaHUYECKHUX KOJCOaHUIX
JlabopaTtopHnas pabota
46 «Onpenenenue 4acToThl U bubmuoreka [JOK

nepuojia KojaeoaHui
IPYKUHHOTO 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

JlabGopaTtopHnas pabota
«ITpoBepka HE3aBUCUMOCTH
nepuoja kojebaHuit rpysa,
MOJIBELICHHOTO K HUTH, OT
MaccChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,Z[OJ'II)HBIC H IIOIICPCYHBIC
BOJIHBI

bubmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHIus
"MexaHn4decKkune BOJIHEI B
TBEPAOM Tele. CelicMUYecKre
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpakKCHHE 3BYKa

51

Ypoxk-uccienoBanue
"HabumtoieHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUUECKUI PE30HAHC

53

VYpok-koHpepeHIus
"VnbpTpa3Byk U HUHQPA3BYK B
MPUPOAE U TEXHUKE"

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

54

IToaroroBka K KOHTPOJIBHOMI
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHn4eckue
KoJieOaHus U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonrtponbHas 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.
MexaHnueckue KOJIe0aHusa U
BOJIHBI"

DNEeKTPOMarHuTHOE ToJIe.

bu6mmoreka [JOK

56
DNeKTPOMarHUTHbIC BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
Ypok-koupepennus "[kama
3J€KTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3J€KTPOMArHUTHBIX BOJIH IS
COTOBOM CBsI3U"
VYpoxk-uccienopanue "M3yuenue

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

Pemenue 3agau Ha onpeneneHue

60 YaCTOTEI U JUIUHEI
3J€KTPOMArHUTHON BOJIHBI
DneKTpOMarHuTHas pupoia

61 cBeta. CKODOCTL CBETa bubnmoreka [JOK

Bera. Ck Th CBETA.
p N https://m.edsoo.ru/ff0b31d0
BousiHOBBIE CBOMCTBA CBETA
Hcrounuku cBera.

6 [IpsimonuneitHOe bu6nuorexa LIOK
pacIpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bu6muoreka [IOK

3epkana. Pemienue 3a1au Ha

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MIPUMEHEHUE 3aKOHA OTPAXKEHUS
CBETa

[Ipenomnenne cBeta. 3akoH

bubnuorexa [JOK

64 IIPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHHE

65 ceera. Mcrons3oBaHue MojaHoOro bu6muoreka [JOK
BHYTPEHHETO OTPAXKEHU B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH

66 yTIJla IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yrIJia MaJieHus Ha
rpasuue "Bo3yXx-cTekno""
Ypok-koHpepeHus
"Hcnonp30BaHNE MOJTHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3b"

68 JIunzel. OnTHyeckas cuia bu6mmoreka [IOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3obpaxeHuii B Bubmuoreka [JOK
JINH3AX https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa

70 "Onpenenenne HOKyCHOTO bu6mmoreka [JOK
pacCTOSIHUS U ONITUYECKOM CUJIIbI https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3b"

71 Ypok-koH(bepeHIHs bu6muoreka [IOK

"OnruyecKue JINH30BbIE

https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

nipuOopsr"

I'ma3 xak onTH4yeckas cucTema.

bu6mmoreka [IOK

72
3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "JledekTs
3penus. Kak coxpanutsb 3peHue"
Paznoxenue 6enoro cBera B
74 cnektp. OnbiTel HeroTOHA. bubmmoreka [JOK
Cl10’)keHHe CIEKTPATbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcust cBera
JlaboparopHuas pabota "OnbITEI
0 pa3JI0kKEHUI0 OEJI0ro CBeTa B
75 CIIEKTpP Y BOCIIPUATHIO LIBETA bubmmorexa [JOK
p P " https://m.edsoo.ru/ff0c0e2a
MpeIMETOB MPHU UX HAOJIIOIEHUU
yepe3 1BETOBbIE (QUIBTPHI"
VYpok-nipaktukyM "BoaHoBbIe
76 CBOICTBa cBeTa: AKCIEpPCHs,
unTepdepenus u nuppakuus”
77 Omnsitel Pesepdopaa u bu6muoteka [JOK
IUTaHETapHas MOJEJIb aToMa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue u nornomeHue
79 cBeta aromMmoM. KBaHTBI bubmmorexa [IOK
N ' ' https://m.edsoo.ru/ff0c144c
JInnenyaTele CIIEKTPHI
20 Ypok-mipaktukym "Habmonenue bu6muoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6 OK
81 PagnoakTUBHOCTE U €€ BUIIBI nomorexa Il

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

CtpoeHue aTOMHOTO sijipa.

bu6mmorexa [JOK

82
Hyxknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
23 PangnoaktuBHbIE TPEBpALLCHHUS. bu6mmoreka [IOK
N3oTonbl https://m.edsoo.ru/ff0clal4
Pewenue 3amau o reme: Bu6 OK
noIMoTeKa
84 "PagnoaKkTHBHBIE &
" https://m.edsoo.ru/ff0c1b4a
MpeBpalieHus
85 [Tepuon nonypacnana
VYpoxk-koHpepeHuus
bu6mmoreka [JOK
86 "PaguoaKkTUBHbBIE U3ITYYEHUS B ' H
Vs — https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bu6nuoreka [JOK
87 COXpaHEHUs 3apsI0BOTO U i
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YUCE
28 OHeprus CBA3U aTOMHBIX SED. bu6mmoreka [JOK
CBs3b MaCChI U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
" nepusle peakuun”
Peakuuu cunTesa u neneHus Eu6 10K
nonMoTeka
90 snep. cTtounuky sHEpruun
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
VYpok-kouhepennus "SAnepHas
91 3HepreTuka. JlercTBus
PaAMOAKTUBHBIX U3TyYEHUN Ha
YKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBLHOU Bu6 110K
noIMoTeKa
92 pabore 1o Teme

"DJIeKTPOMarHuTHOE MOJIeE.

https://m.edsoo.ru/ff0c223e
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DNEeKTPOMarHUTHBIC BOJTHBI.
KBanroBnie sBieHus"

KonrponbHas pabora o Teme
"DJIeKTPOMarHUTHOE TOJIE.

93
DIEeKTPOMarHUTHBIC BOJTHBI.
KBaurtossie sBieHus"
IToBTOpenue, o6o0IICHNE.
94 JlaboparopHsie paOOTEHI 11O bubmmorexa TIOK
p" P P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumonenicTBue el
[ToBTOpEeHME, 0000IIEHNE.

95 Pewrenne pacyeTHbIX U bu6nuorexa LIOK
Ka4eCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie mpoiecch”

[ToBTOpEeHME, 000OIIEHNE.

96 Pemienue pacueTHbIX U bu6nuoreka [IOK
Ka4eCTBEHHBIX 3a]a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermmoBeIX aBurarencii”

[ToBTOpeHue, 0600IIEHNE.

97 Pewenne pacueTHsIxX U bubnuorexa [JOK
KaueCTBEHHBIX 3a7a4 10 TeEME https://m.edso0.1u/ff0c2b30
"KII/I anexkrpoycTtaHOBOK"

[ToBTOpeHue, 0600MIIEHNE.
98 JlaGopaTopHbIe pabOTEI 1O bubmmorexa HOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeTOBBIE SIBICHUS
[ToBTOpenue, o6o0IICHNE.
99 Pabota ¢ TexkcTaMu 1o TeMe bu6mmorexa [JOK

"3aKOHBI COXpaHEHUS B
MeXaHHKe"

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

[ToBTOpeHme, 0600MIIEHNE.
100 Pabora ¢ Tekcrtamu o TeMme
"Konebaunus 1 BOJIHBL"

bubmoreka [JOK
https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o6o0IICHNE.

bub6mmorexa [JOK
101 Pabora ¢ Texcrami no Teme ! ht‘ms://m.edsocl)_.lru/ffOc3044
"CBeToBbIC SIBJICHHS"
IToBTOpenue, o6o0IICHNE.
102 Pabota ¢ TekcTaMu 1o Teme 1
"KBanTOBas U siepHas pu3uka'
OBILIEE KOJIMYECTBO HACOB I10 102 7

[TPOTPAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




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

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl OCBOCHHS OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

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

1.3

pacro3HaBaTh NPOSIBIEHUE HW3YyUYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIecKre SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACIATD

CyIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3MUECKUX SBICHUH

1.4

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHA,
UCTIONB3Ysl (PU3MYECKHe BEIUYUHBI, IMPH ONHUCAHUU MPABUIBHO
TPAaKTOBaTh (U3NYECKUHA CMBICT HCHOJIBb3YEMBIX BEIWYHH, WX
0003HAUEeHHUS U E€OUHUIBI (U3NYECKUX BEJIMYMH, HaXOJIUTh
(bopMysBl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYHMHY C
OPYTMMHU BEJITMYUHAMU, CTPOUTD TpadUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIUYUH

1.5

XapaKTCpU3oBaTh CBOMCTBA TCI, (I)I/I3I/I‘-I€CKI/16 SABJICHUA U MPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JAaBaTb CJIOBECHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alIucChiBaTb €10 MATEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UUECKHE SBJIECHUS, IPOLIECCHl U CBOWCTBA TEJl, B TOM
4ylycllie MU B KOHTEKCTE€ CHUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISIBISTH INPUYMHHO-CIEACTBEHHbBIE CBSI3M, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrM4eckux IIaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBONCTBA (PU3MYECKUX SIBJIECHUH, (PU3NUYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

peuiaThb paC‘léTHHe 3aJa4u B 1-2 HeﬁCTBHH, HCIIOJIb3YA 3aKOHbI U




(dbopMyIbl, cBsi3bIBaOLIME (U3MUECKHE BEJIUYUHBL: HAa OCHOBE
aHajaM3a yCJIOBMS  3aJayd  3alMChIBATHL  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (U3NYECKUE BEIMYMHBI B (OPMYJIbI U MPOBOJIUTH
pacuéTbl, HAXOIUTh CIIPAaBOYHBIC JaHHbIE, HEOOXOAMMBIEC JUIS
peuieHuss  3a1ad, OLCHUBATh  PEAIUCTHUYHOCTh  IOJYYECHHOH

(bu3nuecKoil BETUYNHBI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO DPELIUTh MPHU TMOMOIIU
(GU3NYEeCKUX METOJ0B, B OINHCAaHWM WCCIECIOBAaHHUS BBIIEIATH
MpoBepsieMOe  MpENrNoyiokeHue  (TUmoTesy),  pazaudatb U
MHTEPIPETUPOBATh IOJIYYEHHBIN pe3yJibTaT, HaXOAUTh OIIMOKU B

XOJA¢€ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHl 10 HAOMIONCHHUIO (DU3HYECKUX SIBICHUN WIIH
(bu3nYecKUX  CBOWCTB  Tel:  (OPMYIHpPOBATH  MPOBEPSIEMBIC
NPEIIONOKEHUs, CcOOUpaTh YCTAHOBKY W3  MPEAJIONKECHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 OTBITAa U (POPMYIINPOBATH BHIBOJIBI

1.10

BBIIIOJHATL MPAMBIC U3MCPCHUSA C UCIOJIB30BAHUCM aHAJIOTOBBIX U
nu(poBbIX MPUOOPOB, 3aNUCHIBATH MMOKA3aHUs MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEUIHOCTH U3MEPEHU I

1.11

NPOBOJUTH HCCIIEJOBAaHUE 3aBHUCUMOCTH OJHOH  (U3UYECKOil
BEJIMYMUHBI OT JAPYroil ¢ HCIOJIb30BAHUEM TPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUM YYEOHOTO HCCIEAOBaHMs, COOMpATh
YCTAaHOBKY M BBINOJHITh H3MEPEHUs, CIeAys MpeasIOKEHHOMY
wiaHy, (UKCHpOBaTh pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
(u3NYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BBIBOJABI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh KOCBEHHBbIE M3MEpEHHsI (U3NUYECKUX BEIUYHH, CIeLys
MPEMIOKEHHOM  MHCTPYKLMHM: IIPU  BBIINOJHEHUH H3MEPEHUHN
coOHpaTh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY U BBIYHCIIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

1.13

coOmogaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢

1abopaTOPHBIM 000PYTIOBAaHUEM

1.14

yKa3blBaTh MPUHIUMBI JIEHCTBUS MPUOOPOB M  TEXHUYECKUX
YCTPOUCTB, XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS H3YYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHCAHUSA,

UCTONB3ys 3HAaHUS O CBOWCTBAaX (UBHYECKHX SBICHUH W




HE0OXOoAuMBbIC (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOANUTE TIPUMEPHl (HAXOOUTh HWHPOPMAIHMIO O MPHUMEPax)
NPAaKTUYECKOrO  MCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil  OOecredeHus: Oe30MacHOCTH  IPH
oOpamieHun ¢ mnpubopaMM U TEXHUYECKUMH YCTPOHCTBaMH,
COXPAHEHHUs 3[0pOBbS M COOJIOJEHUS HOPM HKOJOTMYECKOTO

MOBE/ICHUS B OKPYXKAIOIIeH cpene

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHGpOpMaIuu B ceTu MIHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM M MYTEM CPaBHEHHUs Pa3IMYHBIX MCTOUYHHUKOB
BBIJICJIATh MH(POPMALIMIO, KOTOpasi SIBJISAETCS MPOTUBOPEUYUBOI MIIH

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

UCII0JIb30BATh pu BBITIOJTHCHUH y4eOHbIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTEpaTypy  (DU3MYECKOro  CcojaepKaHus,
CIPaBOYHBIE MaTepHallbl, pecypcbl cetu VHTepHET, BIaneTh
npuéMaMu KOHCIIEKTUPOBaHUs TEKCTAa, npeoOpa3oBaHus

nH(pOpMAIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KpAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMAUN (PU3NIECKOTO
CoJiep’KaHusl, B TOM YHUCJIE IyOJIMYHO JIeNaTh KpaTKue COOOIEeHus O
pe3yabTaTax MPOEKTOB WIIM Y4YeOHBIX MCCIIEJOBAaHUM, MpPU ITOM
IPAMOTHO HCITOJIb30BaTh M3YYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(bI/ISI/IKI/I, COIIPOBOKAATh BBICTYIIJICHUC Hpe3CHTaI_II/IeI71

1.19

IpU  BBIIOJIHEHWH  y4YeOHBIX TMPOEKTOB M  HCCIENOBaHUUN
pacripenenaTh O0S3aHHOCTH B TPyIIle B  COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJadyaMH, CJICAUTHh 3a BBINIOJHEHHEM ILIaHa
IelcTBUI, aJeKBaTHO  OLIEHMBAaThL COOCTBEHHBIM BKJIad B
JIeSITENLHOCTD TPYIIIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE

B3aUMOJICYICTBUE, YUUTHIBASI MHEHHE OKPYKAFOLINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl




1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HBH‘IeCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBIEHHE H3YUYEHHBIX (U3NUYECKUX SIBICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIecKue SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYI0, BBIACIATD

CyIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3MUECKUX SBICHUH

1.4

OINUCHIBaTh M3YYCHHBIE CBOWCTBA TeN W (PU3HUECKUE SBICHHA,
UCTIONB3Ysl (pU3MUecCKHe BEJIMYUHBI, IMPH ONHUCAHWUU MPABUIBHO
TPAaKTOBaTh  (U3WYECKHH  CMBICI  MCIONB3yeMbIX  BEJIMYHMH,
0003HAUEeHUS W E€OUHUIBI (U3NYECKUX BEJIMYMH, HAaXOJIUTh
(dbopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYMHY C
OPYTUMHU BEJTMYUHAMU, CTPOUTD TpadUKH U3YUEHHBIX 3aBUCUMOCTEMN

(bU3HYECKUX BEIUIUH

1.5

XapaKTCpPU3oBaTh CBOMCTBA TCI, (I)I/I3I/I‘-IeCKI/16 SABJICHUA U MPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JAaBaTb CJIOBECHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alIucChiBaTb €0 MAaTEMAaTHYCCKOC

BBIPa)KCHHE

1.6

OOBACHSTH (PU3UIECKUE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyalud MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 norudeckux maroB ¢ NOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

bu3nvecKux SBICHHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3a7auu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
bopMmybl, CBs3bIBaOIIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE
aHalu3a yCIOBHUs 3aJa4M 3allUCBIBATH KPAaTKOE YCIIOBUE, BBIABIATH
HE/IOCTAaTOK JaHHBIX JUIS pelleHMs 3a/auyd, BbIOMpATh 3aKOHBI U
bopmybl, HEOOXOAUMBIE JUISl €€ pelIeHHs, MPOBOAUTH PACUEThl U
CpaBHUBaTb IOJYYEHHOE 3HaueHUE (U3NYECKOM BEIMUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh NMPH MOMOIIH
(Gu3NYeCKUX METOJIOB, MHCIOJb3Yysl OINUCAHHUE HCCIIEI0BaHMs,
BBIJICJISITH IIPOBEPAEMOE NIPEAIIOI0KEHUE, OLICHUBATD IIPAaBUIILHOCTh

TOPsIIKA TIPOBEICHUSI HCCIICIOBAHUS, JIEIaTh BBIBOIBI

1.9

IIPOBOAWTL OIIBITBEI IIO Ha6J'IIOI[eHI/IIO (1)H3quc1<nx SIBIICHUH WA




(bU3UYECKUX  CBOMCTB  Teln:  (HOpMyIHpOBaTH  IMPOBEPSIEMBIC
MPENIONIOKEeHUS, COOUPAaTh YCTaHOBKY W3  MPEIJIOKEHHOTO

000py/10BaHus, OMUCKHIBATh XOJI ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM aHAJIOIOBBIX
npuOOpoB U  JNaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yapTaThl M3MEpPEHUH C y4y€TOM 3aJaHHOM  abCOIIOTHOM

INOTpCIIHOCTHU

1.11

MPOBOANTH MCCIENOBAaHUE 3aBUCHUMOCTH OIHOW  (hU3HUecKOi
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM TMPSMBIX H3MEPEHHI:
IUTAHUPOBATh HUCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINIOJHSTH
U3MEpEeHUs, CJeays TMPeJIOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3yNbTaThl NOTYYEHHOW 3aBUCMMOCTH B BHJIE TaONUIl U TpaduKoB,

ACJIaTh BBIBOJALI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE HW3MEpPEHHS  (PU3UYECKHX  BEIMYUH:
IUTAHUPOBAaTh ~ W3MEpEHHus,  codupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeAys TMpEJIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HAYCHHEC BCIINYNHBI

1.13

coOnrofaTh MpaBuja TEXHUKH Oe30MacHOCTH Mpu pabore ¢

1a00opaTOpPHBIM 000pYyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JACUCTBUS M3YUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HX ONMCAHUSA, HCIONb3YS
3HAaHUS O CBOMCTBaX (U3MYECKUX SABICHMH M HEOOXOIUMBbIe

¢bu3nveckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUC yCTpOﬁCTBa " U3MCPUTCIIbHBIC
HpI/I60pr IO CXEMaM U CXCMATUYHBIM PUCYHKAaM, COCTABJIATb CXCMbI
QJICKTPHUYCCKUX ueneﬁ C TMOCJICAOBATCIBHBIM M MapaJUICIIbHBIM
COCIUMHCHUCM OJJICMCHTOB, pas3jindasd YCJIOBHBLIC 0003HaYEHUS

JJIEMEHTOB JIEKTPUUYECKUX LIEeTIEeH

1.16

NPUBOAUTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPHUMEPAx)
NPAaKTHYECKOTO  HUCIIOJIB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCETHEBHON KM3HM Uil oOecredeHus: Oe30MacHOCTH  IPH
oOpamieHnn ¢ TpudopaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEH cpefie

1.17

OCYIIECTBIISITh MOUCK HMH(OpManu (U3NYECKOTO COAEPKAHUSA B




cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U IIyTEM CPAaBHEHHUSI
JONOJTHUTEIbHBIX HMCTOYHHKOB BBIJENATh HMH(POPMALMIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON UM MOXKET OBITh HEZOCTOBEPHOI

1.18

WCIIOJIb30BaTh TIPW  BBITIOJIHEHUH YYE€OHBIX 3aJlaHUi  HAy4HO-
MOMYJISIPHYIO JINTEPATYPy (PU3NYECKOTO COAEPIKAHUS, CIPABOYHBIC
Marepuaibl, pecypchl cetd HMHTepHeT; Bianetb npuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBCHHBIE TUCHMEHHBIE W KpaTKUE YCTHBIE
coobmieHusi, 0000mas uHpOpMaIMI0O U3 HECKOJIBKUX HCTOYHHUKOB
(U3HYECKOTO COJEpKAHUS, B TOM YHCIE MyOJIMYHO IMPEACTABISAThH
pe3yIbTaThI TPOCSKTHOM MJIH UCCIIEOBATEIBCKOM IEATEILHOCTH, TIPU
9TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYCHHBIM IOHATUWHBIN amnmapar

Kypca (pU3MKH, COPOBOXK/IAaTh BBICTYIUICHHE IPEe3eHTalnen

1.20

IIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeseNiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TIPYIIBI, BHICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIAS  T'OTOBHOCTH

paspeniath KOHMIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMble NMPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p33OBaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOI'O o01Iero 06p330BaHI/lﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pa3jindaTtb ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I31/I‘I€CKOG SIBJICHUC

1.3

pacrno3HaBaTh IpPOSBIEHUE H3YUYEHHBIX (PU3UUYECKUX SBICHUHM B
OKpY’KaloIleM MHUpE, B TOM 4ucie GU3NUECKUe ABICHUS B IPUPOE,
IIPU 3TOM NEPEBOAUTD MPAKTUUECKYIO 337auy B YUEOHYIO, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) PUINUECKUX SIBICHUI

1.4

OIMUCBbIBATb H3YYCHHbLIC CBOMCTBa TEI M (1)I/IBI/ILICCKI/I€ SABJICHHA,




UCHOJNB3Yysl (PU3MYECKHE BEJIMYUHBI, MPU ONHUCAHUU MPaBUIBHO
TPAaKTOBaThb  (U3WYECKHH  CMBICI  MCIOJB3yEMbIX  BEJIMYMH,
0003HaUeHUS U E€OUHUIBI (U3NYECKUX BEIMYMH, HAaXOJIUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTUMHU BEIMYUHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(I)I/ISI/I"ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaTb CBOICTBa TCII, CI)I/ISI/I‘ICCKI/IS SABJICHUA W IIPOLECCHI,
HCIIOJIB3YyS HU3YYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW 3allUChiBAaTb €ro MaTrcMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUYECKUE MPOIIECCHI ¥ CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHUE W3
2 — 3 JIOrMYEeCKHUX IIaroB ¢ MOMOIIbIO 2 — 3 U3YUYEHHBIX CBOMCTBA

¢bu3nUecKux ABICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacué€THble 3aAauu (ONMparouIvecss Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCIOJAb3ysl 3aKOHbBI M (HOPMYJIbl, CBS3BIBAIOLIUE
¢u3nyeckue BENUMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud
3allUCBhIBaTh KPAaTKOE YCJIOBME, BBIABIATh HEAOCTAIOLIUE WIH
M30BITOYHBIE JaHHbIE, BRIOUPATh 3aKOHBI M (HOPMYJIIbI, HEOOXOMMBbIE
IUI PEUIeHus, POBOAUTh PACUYEThl U OLIEHUBATh PEATTUCTUYHOCTD

IMOJIYYCHHOT'O 3HAaUCHUA (I)HSH‘-IGCKOﬁ BCIINYHHBI

1.8

pacro3HaBaTb Hp06J'ICMBI, KOTOPBIC MOKHO PCIIUTL IIPpHU ITOMOIIU
(bl/ISI/ILICCKI/IX MCTOOOB, UCIIOJIB3YA OIMMCAHUEC NUCCICA0BAHUS, BEIACTIATD
MMPOBEPACMOC TMPCAIIOJIOKCHNUEC, OLCHHUBATH IPABUJIBHOCTL IOPSJAKa
IMPOBCACHUA MCCICAOBAHHA, [CJIATb BBIBOABLI, HWHTCPIPETHUPOBATH

PEC3yJIbTAThI Ha6HIOI[eHI/II‘;I 1 OIIBITOB

1.9

MPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WU
(U3NIECKUX CBOWCTB TEIl: CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO HAabOpa 0O00PYI0BaHMS, OMHUCHIBATH X0 OMBITA U €T0

pe3yabTaThl, (POPMYIHPOBATH BHIBOIBI

1.10

MPOBOJIUTh TPH HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEPEHUi,
Ompeiesisisl CpeaHee 3HAUYeHHe H3MepseMOi BenuuuHbl ((PokycHoe
paccTosiHue COOMparoIel JIMH3BI), 00OCHOBBIBATH BBHIOOP criocoba

HU3MEPEHHS (M3MEPUTEIHHOTO MprUOopa)




1.11

MIPOBOAMTH HUCCIIEJOBAaHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
UCII0JIb30BaHUEM IIPSIMBIX U3MEPEHUM: IIJIAHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAHOBKY, (PMKCUPOBATh PE3yJbTAThI
MOJyYEHHOHM 3aBHCHMOCTH (PM3UYECKUX BEJIMYMH B BHUJE TaOIUIM

rpaduKoOB, JeIaTh BBIBOJIBI 10 PE3YJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3MYECKUX  BEITUYMH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJHATh HW3MEPEHUA, CIEAys MNPEII0KEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYEHUE BEJIWYMHBI U AHAJIU3UPOBATH
MOJYyYEHHBIE pEe3yJIbTaThl € YYETOM 3aJaHHOW MOrPEIIHOCTH

HU3MEpEHU

1.13

CO6J'II-OI[3TB InpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YyUEHHBIX (PU3UYECKHX MOJeNeil:
MaTepuajlbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUYEHHBIN
UCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTOMa,

HYKJIOHHas MOACJIb aTOMHOT'O sapa

1.15

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha HX OIMCAHUSA, UCIONb3YS
3HaHHA O CBOWCTBax (U3MUECKUX SBICHUH U HEOOXOAUMBbIE

(I)PBPI‘ICCKHG 3aKOHOMCPHOCTU

1.16

UCIIONIB30BAaTh CXEMBbl UM CXEMAaTUYHbIE PUCYHKH H3YyYECHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPUTENbHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPU PELICHUH Y4eOHO-IPAaKTUYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOEHUS N300pakKeHU B INIOCKOM

3epKajie ¥ coOuparomeil T1uH3e

1.17

MPUBOJIUTH TpUMEphl (HaXoAuTh WHGOPMALMI0O O TMpUMepax)
MPaKTUYECKOT0  HUCIOJIb30BaHUA  (U3UYECKUX  3HAHUH B
MOBCETHEBHON JKM3HM Juig oOecriedeHuss O€30MacHOCTH IpHU
oOpameHuu ¢ TpubOpaMud M TEXHUYECKUMH YCTPONCTBaMH,
COXPaHEHHUs 3[0pOBbS M COOJIOJEHHUS HOPM HKOJIOTMYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.18

OCYIIECTBIISATh MOUCK HH(pOpManmu (U3NYECKOTO COACPKAHUS B
cet VIHTEpHET, CaMOCTOATENBHO (HOPMYITUPYs TOMCKOBBIN 3ampocC,

HaxXoaAuThb nmyTHn ONpCACIICHUA AOCTOBCPHOCTU HOJIy‘-IGHHOﬁ




I/IH(i)OpMaHI/II/I Ha OCHOBC HMCIOIINXCA 3HAaHUHA U JOITIOJIHUTECIIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MPHU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3HMUECKOTO COJCpKAaHUsS, CIIPABOYHEIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaieTb NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OAHOMN

3HAKOBOM CHCTEMBI B APYyryro

1.20

CO371aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE WH(pOpPMAIMK M3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO
coiepKaHus, IMyOIIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHON MIIN
UCCIICIOBATENILCKOM  JIEATENIbHOCTH, TIPU  3TOM  T'PaMOTHO
UCTIONIb30BAaTh HM3YYCHHBI IOHATUHHBIA anmapar H3y4aeMoro
pa3znena (U3MKUA U COMPOBOXKIATH BBICTYIJICHHE INPE3CHTALUECH C

y4€TOM 0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MPOIIECCOB paclpeseNiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHM 3aJa4aMH{, CIEAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ B JAEATENbHOCTh TIPYIIBI, BHICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIAS  T'OTOBHOCTH

paspeniath KOHMIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 3J1€eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®usznka — Hayka O NpHUpoAe. SIBiIeHUs NpUPOIBI.
OdusznuecKkue SBICHHUA: MEXaHUYECKUE, TEILIOBBIC,

QJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBELIC

1.2

O®usnyeckue BeIMUUHBL. M3mepeHue (usnmueckux
BenuuuH. Pusmueckue npubopsl. IlorpemHocts

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAYYHBI METOJ| MO3HAHUA: HAOJIIOICHUE,
IIOCTaHOBKA HAyYHOI'0 BONIPOCA, BBIIBUKEHUE THIIOTES,
OKCIEPUMEHT IO NPOBEPKE THUIIOTE3, OOBICHEHUE

Ha6J'IIOI[aeMOFO SABJICHUA

1.4

Onucanne PU3NYECKHUX SBICHUH C TIOMOIIBIO MOIeTeH

1.5

[TpakTueckue paboThI:
N3mepenne paccTosiHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEa.
Ornpezenenne pa3MepoB MaJbIX TeJ.
H3mepenne TeMIepaTypsbl npu TTOMOTITHA

KHUIKOCTHOT'O TCPMOMETPA U JaTUUKA TCMIICPATYPhL

ITEPBOHAYAJIBHBLIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHne BemiecTBa: aToMbl M MOJIEKYJBI, HX
pa3zMepsl. OmbITH, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHUE

BCIICCTBA

2.2

JBuxenune wyacTtuil BemiecTBa. CBA3b CKOPOCTH
JBW)KEHUSA 4YacTULl C TeMIeparypod. bpoyHOBckoe

nBKeHue, 1uddy3us

23

B3anmoneiicTBre YacTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUC




ArperaTHr,Ie COCTOSAHUA BEHIECTBA: CTPOCHUC I'a30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHX)  TeJ.

24 B3anMocCBsI3b MeEXKIy CBOMCTBaAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTuyeckue pabOTHI:
Onenka pauaMeTrpa aroMa METOIOM psAnIoB (c
UCTIONIb30BaHueM ¢otorpaduit).
2.6 OnpITel MO HAOMIOJCHUIO TEIJIOBOTO PACIIMPEHHUS

ra3os.
OneiTel 1O OOHapyXXEHUIO  JIEHCTBUSL  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBVDKEHME U B3AUMOJIEUCTBUE TEJI

31 Mexanuueckoe JBUKEHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JABM)KEHUE
32 Ckopoctb. Cpenssisi CKOpOCTb IIPU HEPABHOMEPHOM
' JIBUKEHUH. Pacdy€r myTH v BpeMeHU JBUKECHUS
SBnenne nHepuuu. 3aKoH MHEpLUUHU. B3anMonelictBue
33 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Teja
14 [InotHOoCcTE  BemectBa. CBA3L  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cua KaKk XapakTepUCTHKa B3aUMOICHCTBUS TN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MIOMOIIbIO TUHAMOMETpA
37 SIBnenue taroreHus U cwia TspkecTh. Cuia TSKeCTH
' Ha Apyrux IaHerax. Bec rena. HesecomocTs
13 Cuia TpeHusi. TpeHUE CKOIBXKEHUS U TPEHHUE IOKOS.
' Tpenue B IpUpoae U TEXHUKE
3.0 CnoxxeHue cwuil, HalpaBJIICHHBIX MO OJHOM MIPSIMOM.
' PaBHOelicTBYIOIIASA CHIT
310 [IpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS




(mapuka B OKUAKOCTH, MOJEIH 3JICKTPHUECKOTO
aBToMOOWIA U Tak painee). OmnpenereHue cpenHen
CKOPOCTH CKOJBXKEHUs Opycka WM IIapukKa [0
HaKJIOHHOM IUIOCKOCTH. OmpeiesieHue IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIIME
3aBUCUMOCTH pacTshKeHus (nedopmariuu) Ipy>KUHbI OT
NPWIOKEHHON Ccuibl. OMbBITHI, JAEMOHCTPUPYIOIIHE
3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHsI OT Beca Teja

Y XapaKTepa COMPUKACAIOIINXCS [TOBEPXHOCTEN

dusnyeckue IBICHNUS B MMpuUpoaAc: IMPUMCEPLI IBUIKCHUS C

3.11 Pa3IMYHBIMY CKOPOCTSIMM B )KMBOM M HEKUBOM IPUPOJE,
JIeUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHnueckue ycTpoicTBa: AMHAMOMETD, TOIIIUITHUKI

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenune TBEpaoro tena. CrnocoObl yMEHBIICHUS U

YBCIIUUCHUA OaBJICHUA

4.2

,Z[aBJ'IeHI/IG raa. 3aBUCHMOCTh JaBJICHHUA Ta3a oOT

00BEMa, TeMIiepatypbl

4.3

Hepenaqa JaBJICHUA TBép,I[BIMI/I TCJIaMH, KHUJIKOCTAMH

u razamu. 3akoH Ilackans. IIlHeBMaTHUECKHE MAIIIMHEL

44

3aBUCUMOCTh JIaBJICHUS JKUJIKOCTHM OT TJIyOWHBI.
I'mapocrarnaeckuil Mapajiokc. CooOmaroruecs

cocyasl. ['mapaBauyeckue MeXaHu3Mbl

4.5

Atmoctepa 3emnnm U arMocepHOe  JIaBJICHHE.
[IpyuuHBl CyLIECTBOBAHMUS BO3AYIIHONM 00OJIOYKH
3emuu. OmneiT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro naBi€HUS OT BBICOTHI HaJl YpOBHEM

Mopst

4.6

N3mepenue armocdepnoro masnenus. [Ipubopsl ans

MU3MEPEHHs aTMOC(EPHOTO JTaBIICHUS

4.7

JleficTBHE KMIKOCTH M ra3a Ha IOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. BoznyxomnnaBaHue




4.9

[IpakTuueckue padboOThI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TOrpyX EHHOW B JKUIKOCTb YACTH Tela.
OmnpeneneHue BBITAIKUBAIOLIEH CUIIBI, JEHCTBYIOIIEH
Ha TeJo, IOrpyX’EHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLEH CUIIBI, IEUCTBYIOIIECH
Ha TeJNO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIUE 3aBUCUMOCTb  BBITAIKUBAIOLICH
CHWJIBI, IEMCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BEMA
NOTPYKEHHOU B XKUAKOCTh YaCTH TEJA U OT IUNIOTHOCTH
xkuakoctu.  KoHcTpympoBanue — apeomeTrpa WM
KOHCTPYMpPOBAaHHE JIOAKM U  OmpeleicHue €€

Irpy30I0ABEMHOCTH

4.10

dusnueckue SIBJICHUA B npupoae: BJIMSAHHUC
aTMOC(I)epHOFO JaBJICHHUA  Ha JKUBOH OpraHu3Mm,

TUTABaHHUE PBIO

4.11

TexHuyeckue ycTpoHCTBa: COOOIIAIOIIMECS COCYADI,
YCTPOMCTBO BOJOMPOBOJA, TUAPABIUYECKHI TMpecc,
MaHOMETp, 0apoOMeTp, BEICOTOMED, OPIIHEBOW HAcOC,

apeoMeTp

PABOTA, MOIIHOCTDL, OHEPT' M

5.1 Mexanunyeckas pabota
5.2 Mexanudeckast MOIITHOCTb
53 [IpocThie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAs
' iockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio» MexaHukh. KoaddummeHt
5.5 [IOJIE3HOTO  JAeucTBus  MexaHu3moB.  [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas SHEPTUH TeJa, TIOTHATOTO HaJ 3eMIIEH
5.7 Kunernueckas sneprus
53 [Tonnas mexanudeckas sHEprus. 3aKOH U3MEHEHUS U
' COXPaHEHUS MEXaHHYECKON SHEPTUU
5.9 [IpakTrueckue pabOTHI:




Onpenenenne  paboTbl  CUJIBI  TPEHUS  INpHU
paBHOMEPHOM JBW)KEHMHM Tejla 1O TOPU30HTAIbHON
nosepxHoctu. MccienoBanue  yClnoBHH — PaBHOBECHS
peiyara. Msmepenne KIIJI HakJIOHHOM IUIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

du3nyeckre SBICHUS B npupoac: pbHaru B TCJIC

5.10
YesnoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA H
5.11 HETOABUKHBIN OJI0KHM, HAKJIOHHASI TNTIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
paszea 3JieMeHTa
TEIJIOBBIE SAABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJEKYJISAPHO-KHUHETHYECKON
61 TEOpUU CTpOEHHUs BewlecTBa. Macca U pa3Mmepbl
' MoJieKyd. OmnbIThl, IMOATBEPXKAAOIINE OCHOBHbIE
MOJIO’KEHHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOrO, JKUAKOTO UM Ta3000pa3HOro
6.2 coctosiHul BemiecTBa. Kpucrannuueckue u aMmop@Hbie
Tena
OObsicHEHNE CBOWMCTB I'a30B, )KUIKOCTEN U TBEPIBIX TEI
¢ 6.3 Ha OCHOBE TMOJOXEHHU MOJIEKYJIIPHOKHHETHYECKOU
TEOPHH
6.4 CmauyuBaHue ¥ KalWUISIPHbIE SIBICHUS
6.5 TennoBoe paclIMpEHHE U CKATUE
66 Temneparypa. CBsi3b TeMmmepaTypbl €O CKOPOCTBIO
' TEIIOBOTO ABMYKEHHSI YaCTHUI]
Buaytpennsis SHEPrus. Crioco6s1 W3MEHEHUS
6.7 BHYTpPEHHEH »HEPruu: Temjolnepeaya U COBEpLICHHE
paboThI




Buast TEeIJIonepeIavu: TEIUIONPOBOAHOCTD,

o8 KOHBEKLHUS, U3JIy4YEeHUE
KonnuectBo  TemnmoTel.  YaenbHas  TEIIOEMKOCTH
6.9
BEILIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne W  OTBEpJEBAHME  KPUCTATITMUYECKUX
' BEUIECTB. Y ielibHas TEIUIOTAa MJIaBICHUS
[TapooOpazoBanne u  KoHAeHcauus. Mcmapenue.
610 Kunenue. VYaenpHas Termora mapooOpa3oBaHHUs.
' 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxHnocTts Bo3yxa
6.14 OHeprus ToIMBa. Y ieJbHasl TENJI0Ta CrOPAHUS
[Tpununel  pabotel  TerioBblx  aurareneid  KITJI
6.15 TEIJIOBOrO JIBUratess. TerngoBble JBUTATENH U 3alluTa
OKPY’KaIOIEeH Cpebl
6.16 3aKOH COXpPaHEHHUS M TPEBPALLICHUS DHEPruud B
' TEIUIOBBIX IIpoLeccax
[TpakTrueckue paboThI:
OneiTbl 1O OOHApPYXEHHIO  JEHCTBUS  CHII
MOJIEKYJIIPHOTO TIPUTSKEHUSI.
OMNBITHI IO BRIPANTUBAHUIO KPUCTAILIOB TTOBAPEHHOU
COJIA WJIU caxapa.
OneITl 10 HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS
6.17 ra3oB, KUAKOCTEH U TBEPIBIX TEI.

Omnpenenenue naBiaeHus Bo3ayxa B OaJlJIOHe HIIPHULIA.

OnbIThL, JEMOHCTPHUPYIOLINE 3aBUCUMOCTD JaBJICHUS
BO3/1yXa OT €ro 00b&Ma U HarpeBaHUs WM OXJIAXKICHHSL.

IIpoBepka runoressl JIMHEHHON 3aBUCUMOCTH JIJTHHbI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT

TEMIEPATYPHI.




HabGmonenne u3meHeHs: BHYTpEHHEN SHEPIUU Tela

B pE3yJbTaTC TCILIONICPpEAAYN 1 pa6OTBI BHCIIHHUX CHII.

HccnenoBanue SBJICHUA TeII00OMEHa npu

CMEIMBAHUM XOJOJHON U rOpsYEi BOJIBI.

OHpGI[@J'ICHI/IC KOJIMYCCTBA TCIUIOTHI, ITOJYUYCHHOTO

BO,Z[OI>'I Ipu TEIJI000MEHE C Harp€TbiM MCETATINIMYECCKUM

UIHHIPOM.

Omnpenenenne yieabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue mpoliiecca UCapeHus.
OnpeneneHre OTHOCUTENBHOMN BIAXXHOCTH BO3/yXa.

OHpC,I[CJ'IeHI/Ie YHCHLHOﬁ TCIJIOTHI INIABJICHUA J1bAA.

6.18

®dusnyeckue SBICHHUS B MPHUPOJAC: IMOBEPXHOCTHOE
HATSDKEHWE W KaNWUIAPHBIC SIBICHHUS B TPUPOJC,
KPUCTAILIBI B IPpUPOIE, n3nydeHue ColHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckue YyCTPOMCTBA: KalWUIAPBL, IPUMEPHI
UCITOJIB30BaHUs KPUCTAIIOB, KUJAKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

SJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHU S

7.1 Onektpuzanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
B3aumopnelictBue 3apsbkeHHBIX Ten. 3akoH Kyiona

7.2 (3aBHCUMOCTb CHJIBI B3aMMOJIEHCTBHS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apA10B U PACCTOSHUS MEXKTY TETaMH)
DneKTpuueckoe noJe. Hampsok€HHOCTD

7.3 anekTpudyeckoro mnonsd. [IpuHnmn — cymneprno3unuun
JIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YpPOBHE)
Hocurenu »snextpuueckux 3apsiioB. OJIeMEHTapHBIN

7.4 anekTpudeckuil 3apan. Ctpoenue aroma. [IpoBogHukn
U TUDJIEKTPUKH

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOro 3apsiia




ONEeKTpUYEeCKUd  TOK.  YCIIOBUSL  CYLIECTBOBAHHS

70 3JIEKTPUYECKOTO TOKA. MICTOUHHMKHN MOCTOSIHHOTO TOKa
HevictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJIEKTPHUYECKHUN TOK B
JKUJKOCTSX M rasax
- Onektpuueckas 1menb. Cuia Toka. DJIEKTPUYECKOE
' HaIpsKEeHUE
79 CormnpoTuBieHue MPOBOJIHUKA. VYnensHOE
' CONPOTHUBIIEHNE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
[locnenoBarenbHOE W MapayieNbHOE COCIUHEHHE
7.11
MIPOBOJIHUKOB
PaGora m MONIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenua
13 DNeKTpUUecKue Henu U MOTPEOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTrosiHHBIE MarHuThl. B3anuMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHuTHOe mojie 3€eMJIM U €ro
' 3HAUYCHME JJIs KU3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOE IM0JIE 3JIEKTPUUECKOTO
' ToKa. [[puMeHeHne 31eKTPOMArHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHK C TOKOM.
717 DIIeKTpOABUTaTENb OCTOSHHOIO TOKA. Vcronap30Banue
' 3JIEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOMCTBAxX M Ha
TpaHCIopTe
Onbitel  Dapaness.  SIBiaeHUE  DJIEKTPOMArHUTHOMU
7.18
uHaykuu. [Ipaswio Jlenna
DJIEKTPOTreHePaTop. CniocoOmI MOJy4YeHUs
7.19 3JIEKTPUYECKOM  DHEPruu.  DJEKTPOCTaHIMU  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [TpakTrueckue pabOTHI:




OnbIThI O HAOIIOICHUIO AIEKTPU3ALIUN TEJT MHTYKIIEH
Y IIPU CONPUKOCHOBEHHUH.

UccnenoBanue JeHCTBUSL 3JIEKTPUUECKOrO TOJIA Ha
MPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka padOTHl JIICKTPUUECKOW IIEMH
MOCTOSIHHOT'O TOKA.

W3mepeHue u peryaupoBaHUe CUIIbI TOKA.

N3mepenue u peryiupoBaHue HAMIPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO
yepe3 pe3nucTop, OT CONPOTUBIEHUS pPE3UCTOpa |
HaIPSKEHUsI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTHUBJICHUSI TMPOBOJHUKA OT €Tro
JUTMHBL, TJI0IIAU TIOTIEPEYHOr0 CEYEHHS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM MpU
MOCJIEIOBATEIbHOM COCAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBwiia A CHIIBI TOKA TIPH TapaJlIeIbHOM
coeMHEHUH pe3uctopoB. OmnpeneneHue pabOThI
3JIEKTPUYECKOTO TOKA, MAYLIETO 4Yepe3 pe3HucTop.
OmpezneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YePe3 JIAMIIOUKY, OT
HanpspkeHus Ha Held. Onpenenenue KIIJI narpeBarens.
HccnenoBanue MarduTHOTO B3aUMOJICCTBHS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO TMOJIS
MOCTOSTHHBIX MAarHUTOB TIpU WX OOBEIUHEHUU U
paznenenuu. MccnenoBanue NelcTBUS 3JIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHUJTBI
B3aUMOJICCTBUS KaTYIIIKA C TOKOM ¥ MarHuTa OT CHJIBI
TOKa M HAmNpaBJICHUs TOKa B KaTylke. l3ydeHwue
JEUCTBUSI MAarHUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.

KoncrpyupoBanue u H3y4YECHUE paboThI




3IIEKTPOIBUTATEIS. N3smepenne KIIg
3JIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIEIOBAHUIO SIBJICHUS AJEKTPOMATHUTHOMU
WHAYKOWUU: HCCIICAO0BAHUC N3MECHCHHI 3HAYCHUS H

HaIllpaBJICHUA HHAYKIIUOHHOT'O TOKa

7.21

®usnueckue SBJICHUS B MPUPOJE: DICKTPUUYECKUE
SABJICHUA B aTMOC(i)epe, QJICKTPHUYCCTBO JKHBBIX
OpraHW3MOB, MATHUTHOE T10JIe 3eMIIH, Ipeiid MOI0COB,
POJIb MAarHUTHOTO TOJISL J1s1 )KU3HU Ha 3eMiie, OJISIPHOE

CHUAHUC

7.22

TexHnueckue ycTpoHCTBA: JIEKTPOCKOI, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUNK IEKTPUUECKOM dHEPIUH,
AJIEKTPOOCBETUTENbHBIE TPUOOPBI, HArpeBaTEIbHbIE
AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
IPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUIATEIb

MMOCTOAHHOI'O TOKA, 'CHEPATOP IMOCTOAHHOTO TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiembIe 3JIEMEHTHI COACPIKAHUS
paszzena
MEXAHUWUYECKUE SBJIEHUA
g1 Mexannyeckoe JBHKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHXKECHHUSI
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
g HepaBHOMepHOEe  mpsMONMHEHHOE  JBIKEHHE.
8.4 CpenHsis ¥ MIHOBEHHas  CKOpPOCTb  Tela  IpH
HEPaBHOMEPHOM JBUKCHHUH
g5 Yckopenue.  PaBHOyCKOpEeHHOE — MpSIMOJIMHEHHOE
' JIBUKCHHEC
8.6 CBobOoaHoe nagenue. OneiThl [ anmnes
8.7 PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon




1 4JactoTa obOpamneHus. JluneliHas u yrjioBasi CKOPOCTH.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [IepBsiii 3akoH HproToHA

8.9 Bropoii 3akon HeroTtona

8.10 Tpetuii 3akon Herotona

8.11 [TpuHIUIT Cynepro3uIuy CHJT

8.12 Cuna ynpyroctu. 3akoH ['yka

¢ 13 Cuna TpeHusi: cujga TPEHHUS CKOJBXKEHHUS, CUiIa
' TPEHUS MTOKOSI, IPYTHe BUIbI TPEHUS

S 14 Cuna TSHKECTH M 3aKOH BCEMUPHOIO TATOTEHHS.
’ Yckopenue cBOOOIHOTO MaIeHUs

%15 JBuxenne mnaHer Bokpyr Cosnua.  Ilepsas
' KOCMMU€ECKasi CKopocTb. HeBecoMocTh 1 neperpys3ku

816 PaBHOBecue maTtepuanbHOW TOYKH. AOCOJIIOTHO
' TBEPAOE TEIIO

%17 PaBHOBecue TBEPIOro Tena ¢ 3aKpeIIEHHOW OCHIO
’ BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmmynbe Tena. MI3menenue umnyinsca. UMnyinbc cuibl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTtuBHOE ABM>KEHNE

8.21 Mexanunueckasi paboTa U MOITHOCTb

g2 Pabora cun TsDKecTH, ynpyroctd, TpeHus. CBs3b
’ SHEpPIruu U paboThl

823 [loTeHunanbHas dSHeprus Tena, MOJHATOTO HaJ
' MIOBEPXHOCTBHIO 3eMIIH

8.24 [ToTeHumanbHast SHEPTUS CKATON NPYKUHBI

Kunernueckas sHeprus. Teopema 0 KMHETHYECKOIL
8.25
SHEPruu
8.26 3aKOH COXpaHEHMS] MEXaHUUECKON IHEPIUU
[IpakTryeckue paboOTHI:
827 OmpenenieHne CpeTHe CKOPOCTH CKOJIBKEHHUS OpycKa

WM JBUKCHUS MIapHKa II0 HAKJIOHHOM IIIOCKOCTH.

Onpenenenye yCKOpeHus Tesa Mpu paBHOYCKOPEHHOM




ABHUXKCHUU I10 HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JIBIDKCHMH  0€3  HadajabHOM
CKOpOCTH.

[IpoBepka THIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HauadbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHEC
MIPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

HCCHC}IOB&HI/IG 3aBUCUMOCTHU CHUJIbI TPCHUMA
CKOJIb)KEHUSI OT CHJIBI HOPMAJbHOTO  JIaBJICHHS.
Omnpenenenne KOIPPUIMCHTa TPEHUS CKOJIBKCHHS.
Omnpenenenue XECTKOCTH MPYKUHBL. OrmpenencHue
paboThl CUJIBI TPEHUS NMPU PaBHOMEPHOM JIBUKEHUU
TeNa 1Mo TOPU30HTANIBHOM MoBepXHOCTH. OTpenencHue
paboOTBl CWJIBI YOPYTOCTH TMIPH MOABEME Tpy3a C
WCIOJIB30BAHUEM  HEMOJBW)KHOTO W  TOJABIIKHOTO

OJIOKOB

du3nyeckue ABJICHUS B npupoac: MpUINBLI U OTJIIMBBI,

8.28 nBrkeHue 1iaHeT COJHEYHOM CHUCTEMbI, PEaKTUBHOE
JBUYKEHUE KUBBIX OPraHU3MOB
290 TexHuueckue yCTpPOWMCTBA: CIUAOMETpP, JAaTYUKHU

MIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, paKEeThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KoneodarensHoE NBIDKECHHUE. OcCHOBHEBIE
9.1 XapaKTepUCTHKU  KoJeOaHWi: Tepuoi, YacToTa,

aMIUIUTY1a

Marematnuyeckuii M NPYKUHHBIA ~ MasTHUKH.
9.2 [IpeBpamenne  sHepruu  Npu  KoseOaTenTbHOM

JBIKEHUU
93 3aryxaromue KojieOanus. BeIHY X IeHHbIE KOJIeOaHUs.
' Pe3onanc

Mexannyeckue BOJHBL. (CBOHCTBA MEXaHMYECKHX
04 BOJH. IIponmonbHble M molepeyHble BOJIHBL. JlIMHA

BOJIHBI M CKOPOCTh €€  paclpoCTpaHEHHUS.

Mexanudeckue BOIHBI B TBEPAOM Telle, CEICMUYECKUE




BOJIHBI

9.5

3Byk. [ poMKOCTB U BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk u yapTpa3ByK

9.7

[IpakTryeckue paboOTHI:

OmpenenieHne 4YacTOThl M Mepuoja  KoJieOaHUM
MaTEeMaTUYECKOro MasTHUKA.

OnpenenieHne 4YacTOThl W Mepuoja  KoJieOaHUM
MPY>KUHHOT'O MAasITHUKA

HccnenoBanue 3aBUCMMOCTH TIepHoOJa KoJieOaHUMN
MOABEIICHHOTO K HHUTH TIpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH TIepHOJa KoJIeOaHUMN
MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a. IIpoBepka
HE3aBUCUMOCTH nepuosa KoJIEOaHMM rpy3a,
MOABEIIEHHOTO K HUTH, OT MAacChl rpy3a U KECTKOCTU
NpY>XKUHBI.  VI3MepeHne  yYCKOpeHHs CBOOOJIHOTO

najacHus

9.8

dusznueckue sSABJICHUS B npupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHHC, celicMHUUecKue BOJIHBI,

IyHaMH, 3XO

9.9

TexHuueckue YCTPOﬁCTBal 9XO0JIOT, HCIIOJIB30BAHUC

yJIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEKTPOMarHUTHOE 110J1€. DIEKTPOMarHuTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [[Ixana 37eKTpOMAarHUTHBIX BOJIH

103 DnexkTpoMarHuTHas npupoja cera. CKOpocTh CBeTa.

' BousiHOBBIE CBOMCTBA CBETA

[IpakTudeckue paboOThI:

10.4 W3ydyeHne CBOICTB 3JEKTPOMAarHUTHBIX BOJH C
MOMOIIILI0 MOOUIIBHOTO TenedoHa
Odusnyeckue SBICHHUS B MPHPOJAE: OHUOIOTUYECKOE

10.5 JeiicTBME  BUJIUMMOrO,  yJIbTPaQHUOJETOBOIO U
PEHTTEHOBCKOTO U3JIy4eHUN

10.6 Texuuueckue yCTpOICTBA: HCTOJIb30BAHUE




OJICKTPOMAardiMuTHBIX BOJIH JJIA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast moniens cBeta. MicTouHuKu cBeTa

11.2

[IpssMOnMHENHOE paCIIPOCTPAHEHHUE CBETA

11.3

Orpaxenue cBeta. [lmockoe 3epkamo. 3akoH

OTpaXCHUSA CBETA

11.4

IIpenominenne cBera. 3aKkOH MPEIOMIICHHS CBETa.

ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JInnza. Xop Jiydeil B JIMH3E

11.6

OnTtnyeckas cucTema Q)OToaHnapaTa, MHUKPOCKOIIa H

TCICCKOIIa

11.7

I'maz kak onrtudeckass cucrema. bimszopykocTs u

JaJIbHO30PKOCTDb

11.8

Paznosxenune 6enoro ceera B criekTp. OnbiTel HpOTOHA.

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

11.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH  yIVIA  OTPaKEHUs
CBETOBOIO JIy4a OT yIJIA [aJCHHUs.

N3ydeHne xapakTepuCTHK H300pakeHus IpeaMera
B IJIOCKOM 3€pKalle.

HccnenoBanue 3aBUCHUMOCTH yIyla HPENIOMIICHUS
CBETOBOI'O JIyya OT yIJIa MAJCHMs HAa TPAHUIIE «BO3AYX —
CTEKIIO».

ITonyuenue n300pakeHHi c IIOMOIIBIO
coOMparoIei TUH3HI.

Onpenenenue ¢dokycHOro paccTosiHus u
ONTUYECKOM CUJIbI COOMPAIOIIEH JTHH3BI.

OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CHIEKTP.

OnpITHl IO BOCHPUATHIO I[BETA MPEIMETOB MPU UX

Ha6J'H-OI[eHI/II/I 4cpe3 IBCTOBLIC (I)I/IJ'IBTpLI

11.10

®uznueckue sABICHUA B pupoze: 3atMeHus: ConaHua u
JIyHBI, IIBETA TEJ, ONTUYECKHE SIBJICHUS B aTMocgepe

(uBet Heba, pedpakius, pagyra, MUPax)

11.11

TexHuueckue YCTPOﬁCTBaZ O4YKH, ICPUCKOII,




(dboToanmapar, ONTHYECKHUE CBETOBOIBI

12

KBAHTOBBIE SABJIEHUA
121 Omneitel Pezepdopna u mmaHeTapHas MOJelb aToMma.
’ Moaens aroma bopa
122 Hcnyckanue u noryionieHue cBera aToMOM. KBaHTHI.
' JInnenyaTsle CIIEKTPBI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- U raMMa-u3ITydeHHs
124 Crpoenue aromHoro siapa. HykionHas wmoxenb
. aTOMHOTO siapa. M30Tomnbl
15 PanuoaktuBHbIe npeBpanienus. [lepuoa nomypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakunu. 3aKOHbI COXPAHEHMSI 3apPSA0BOTO U
’ MacCOBOT'O YHCEI
DHeprusi CcBA3UM aToMHbIX sjaep. CBs3b Macchl U
12.7
SHEPIruu
123 Peakuuu cunHTe3a u genenus spep. McToyHukuM
' sHeprun CoJiHIa U 3BE3]
129 Snepnas osHepretuka. JlelicTBue paaMOaKTUBHBIX
. M3JIy4eHUH Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue padboOTHI:
Habmroienne CHOmoOmHBIX M JIMHEWYaTHIX CIEKTPOB
M3IIy4YCHUSI.
12.10
UccnenoBanue TpekoB: U3MEPEHUE SHEPTHH YACTHIIbI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusim).
N3mepenue paanoaktuBHOro (hoHa
®uznueckue SBIEHUS B MPUPOJE: €CTECTBEHHBIN
paIuOaKTUBHBIN ¢on, KOCMHYECKHUE Jy4H,
12.11 pPaJlMOAaKTUBHOE HW3JIYYECHHE MNPUPOIHBIX MUHEPAJIOB,
JICCTBHE PAJUOAKTUBHBIX H3JIy4YCHUH HA OPraHU3M
YeJI0BeKa
112 Texuuueckue yCTpOICTBA: CIIEKTPOCKOII,

VMHJVBHlyaJIbHBIA TO3UMETp, KaMepa Buiibcona




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

Kon
NpoBepPsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHose ®PT'OC

Ilonnmanue ponau (QU3MKKM B  HAy4YHOM KapTUHE  MHPA;
c(OPMHUPOBAHHOCTh 0A30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOMN
CBSI3U M TT03HABA€MOCTH SIBJIEHUN TIPUPOJBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasymomeil pond (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTUi, 00 3BOIIOLMHU
($U3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHON
KapTMHE MMpa, O BKJIAJ€ POCCHUMCKMX M 3apyOEeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MIPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHMsS O BHUJAX MaTepuu (BELIECTBO U MOJE), O JIBHKEHUU Kak
criocobe CyIIeCTBOBaHHS MaTepuu, 00 AaTOMHO-MOJICKYJISIPHOMN
TEOPUH CTPOCHHMs BEIIECTBA, O (DU3MYECKON CYIIHOCTU SIBJICHUUN
pupoabl (MexaHI/I‘-IeCKI/IX, TCIIIIOBBIX, 9JICKTPOMArouTHBIX U
KBaHTOBbIX); yMEHHME pa3iuyaTh SBJICHUS IO OMNHCAHUIO HX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
naHHOe (pu3Mueckoe sBIIEHUE; YMEHHE pPaclio3HaBaTh IPOSBIICHUE
U3YyYEHHBIX (PU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, BbIICIAL

WX CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH)

Brnanenue ocHOBaMM MOHSATUHWHOIO ammapara U CHUMBOJIUYECKOTO
s3bIKa (PU3UKU U WCIONB30BAHUE UX JJIS pelIeHHs Y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHUE SIBICHUS U

IMpOUECChI, UCIIOJIB3Y (I)yH,Z[aMeHTaJIBHLIe U SMIIUPUYICCKHUC 3aKOHBI

YMeHHue OIHuChIBAaTh HN3YUCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘-IGCKI/IG

SABJICHUS, UCIIOJIB3Y S (1)I/I3I/I‘~ICCKI/IG BCJIINYHHbI

Brnagenne oOcCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOJTI0IeHUS TPaBHJT OE30MTaCHOTO TPY/a: HAOMoAeHUE HU3UIECKUX
SIBJICHUM

YMCHHUC CaMOCTOATCIIbHO CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY




13 JaHHOTO Habopa 000pyMOBaHMS IO MHCTPYKIIMH, OTIMCHIBATH XO]T
OIIBITA M 3alUCHIBATh €0 PEe3yJIbTaThl, ((OPMYIHPOBATH BBIBOBI;
[IPOBEJICHUE NPSIMBIX M KOCBEHHBIX H3MEpeHuN (U3nuecKux
BEIMYMH: YMEHHME IUIAHUPOBATH W3MEPEHMS, CaMOCTOSTEIBHO
coOupaTrh HSKCHEPUMEHTAJbHYIO YCTAaHOBKY 110 HHCTPYKLHUH,
BBIUUCIIATh 3HAYCHHE BEJIWYMHBI U aHAJIU3UPOBATh IOTYYECHHbIE
pe3yapTaThl ¢ Y4YETOM 33JaHHOM IOIPEIIHOCTH PEe3yJbTaTOB
U3MEPEHU;

MIPOBEJICHUE HECJIOXKHBIX SKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPUMEHTAJbHYIO YCTaHOBKY H
MIPOBOAMTH  HCCJENOBAaHUE 1O  HMHCTPYKIUH, IPEACTABIAThH
MOJIyYEHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIIMYMH B BUJE TaOJIUI] U
rpadUKoOB, YYWUTHIBATh IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yjibTaTaM UCCICTOBAHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoOAelnei
(MaTepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO, MOJIENIN CTPOCHHUS
ra3oB, XUIKOCTEH M TBEPABIX TeJ, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOZEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATh UX IS

00BsACHEHHUS (1)I/ISI/I‘IGCKI/IX IIpoueccoB

YMmeHne oOBACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUdl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IIPUYMHHO-CIICICTBEHHBIE CBSI3U
U CTPOUTH OOBACHEHHE C OIOpOW Ha H3YYCHHBIE CBOHCTBA
¢Gu3nyeckux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJENIU

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHHH),
UCIIONB3Yysl 3aKOHBI U (QOpPMYJbL, CBs3bIBatOIIMe (U3NYECKUE
BEJIMYUHBI, B YaCTHOCTH, 3allMUCHIBATh KPATKOE YCIIOBHUE 3aJayH,
BBISIBJISITh HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XOAUMBIE JUIs €€ PeleHHs, HCIIOIb30BaTh CIIPAaBOYHbBIE TAHHBIE,
MIPOBOJIUTH PACYETHl U OLIEHUBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHHE ONPEACIATh Pa3MEPHOCTD

¢bu3nyecKoil BeIMYNHBI, OTYYECHHON IPU PEILICHUH 3a7aun

Vmenue XapaKTCPU30BaTh MPHUHIMUIILI Z[GflCTBI/I?I TEXHUYCCKUX

YCTPOMCTB, B TOM YHCJ]I€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX




TEXHOJIOTHYCCKUX MPOLECCOB MO MX OMUCAHUIO, UCIIOJb3Yd 3HAHUA
0 CBOMCTBax (I)I/I3I/ILICCI(I/IX SIBIICHUI U H606XOIII/IMBIC (bI/I3I/II-ICCKI/IC

3aKOHOMEPHOCTH

10

YMeHue HCrosib30BaTh 3HAHUA O (U3MUECKUX SIBICHUAX B
MIOBCETHEBHON KM3HM Ui obOecredeHuss Oe30MacHOCTH  IpH
oOpamieHUM ¢  OBITOBBIMH  NpHOOpaMH W TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 310pOBbS U COOJIIOJEHHUS HOPM
AKOJIOTMYECKOTO TOBEJIEHUS B OKpY)KaIoIEeH cpene; MOHWMaHue
HEOO0XOIMMOCTH NPUMEHEHHs JOCTHKEHUM (DU3MKU M TEXHOJOTHI

JUI paliMOHaIbHOIO IPUPOIOTOIb30BAHUS

11

OneIT TIOMCKa, TPEOOpa3OBaHUS W TIPEACTABICHUS WHGOPMAIUU
(U3MYECKOTO COAEpXKAHUS C HCIOJIB30BaHHEM HWH(OPMAaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh 1I0CTOBEPHOCTh
MOJly4eHHON WH(GOpMalMd HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHUE HCIOJIb30BaTh IIPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUil Hay4YHO-IOMYJISIPHYIO JINTEPATypy
(U3HYECKOTO COEePIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
Wntepner; BnaneHue 0a30BbIMM HaBbIKAMU MpeoOpa3oBaHUS
nH(pOpMaNMi W3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYTyIO; YMEHHUE
CO3/1aBaTh COOCTBEHHBIE NMHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBE MH(POPMAITUH 13 HECKOJIBKUX HCTOYHUKOB




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

Kon IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUS

1 MEXAHWYECKUE ABJIEHMA

1 Mexannueckoe JBwkeHne. MarepuanbHasd Touka. (Cucrema oTcuéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE U HepaBHOMEpHOE IBHXkEeHUE. CpeHss ckopocTs. Popmyiia aiis

1.2 BBIYUCIICHHS CPEIHEH CKOPOCTH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOC JABWXKCHUC. 3aBUCHUMOCTh KOOpJAWHATHI TEJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEWHOTO IBUKCHUSL:

13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl TPOEKIMU CKOPOCTH, MPOEKLIUU
MepeMeNIeHus, MyTH, KOOPAMHATHI IIPU PABHOMEPHOM MPSIMOJIUHEHHOM

JABMOKCHUN

3aBUCHMOCTD KOOpAUHAThl TC€JIa OT BPCMCHU B CJIyda€C PABHOYCKOPCHHOI'O

pr[MOJ'IPIHCﬁHOFO JBUXCHUA:

Se(f)=vg, #1+ay#

] [y

@opMyIIbl VISl MPOCKUHUH IMEPEMENICHUS, MPOEKIMH CKOPOCTH M INPOEKIHH

YCKOPCHUS IIPU PABHOYCKOPCHHOM HpHMOJ’IHHGﬁHOM JBUXKCHUMN:

(%]

=~

1.4 s.(D=y -t+a

¥

[ SV] |
-

U.\'([) =Upy T8, -1,

a (f)=canst,

2 )

le- = U’;I- = 3("151'
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIS MPOEKIUH YCKOPEHUS, MPOCKIUU
CKOpPOCTH, IPOCKIHU MNEPEMEIICHUA, KOOPAHWHATHI IIPpHU PaBHOYCKOPEHHOM

pr[MOJ'IPIHCﬁHOM JBHUXCHUHN

CBoOoanoe nagenue. @opmyJibl, OMUCHIBAIONINE CBOOOIHOE MAJCHUE Tella 10

1.5 BCPTHKAIIN (,Z[BI/I)KGHI/IC TCJIa BHH3 HJIM BBEPX OTHOCHUTCIIbBHO ITOBCPXHOCTHU

3emun). I'paduku 3aBUCHUMOCTH OT BpPEMEHM Jil MPOEKLUU YCKOPEHHS,




MPOEKIIMU CKOPOCTH M KOOpJAUHATHI NpU CBOOOAHOM TaJE€HUU Tejla IO

BCpPTUKAIIN

CkopocTh pPaBHOMEPHOTO MABIDKCHHUS Tela 10 OKpyXHOCTH. HampasieHue
CKOPOCTH.

(DopMyna AJI1 BBIMUCIICHHUA CKOPOCTHU YEpE3 pPaanyC OKPYKHOCTHU WU INIEPUOI

oOparieHus:
- 2nR
T

LenTpocTpemurensHoe yckopenue. HampapiieHHE LEHTPOCTPEMUTEIBHOTO

yckopenusi. Dopmyia st BBIYUCIEHUS! YCKOPEHUS:

1.6
2
i 2 v
"R
®opmyna, CBI3BIBAIONIAS IEPUOJT M YACTOTY OOpAIICHUS:
V= .
T
Macca. IInotHocTs Bemecta. @opmyia A1 BBIYUCICHUS IUIOTHOCTH:
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHue Cuil
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbIL, JEHCTBYIOIIEN
Ha TEJI0
B3anmopericteue ten. Tperuit 3akon Herorona:
1.11 Fyn=-Fy
12 TpeHue nokoss U TpeHue cKoibkeHus. dDopMmyna A BBIYMCIECHUS MOIYJISA

CHUJIBI TPCHUA CKOJIbXKCHUA!




F_=u-N

1.13

Hedopmarnus tema. Ympyrue u Heymnpyrue nedopmanuu. 3aKOH YIPYroi

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -MA
F:G.:—_“

R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHHUS.

®opmyrna Juis BBIYUCICHUS CHIIBI TSDKECTH BOJIM3M moBepxHoCTH 3emmn: F =
mg.
JIBwkenue miaHer Bokpyr Connua. [lepBast kKocMudecKkasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynse Tena — BekTopHas (pu3ndeckas BEIIMUMHA.
p=mo

I/IMHyJ'IBC cuCTeMEbI Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.IIBC CHIJIbI

1.16

3akoH COXpPAaHCHUA UMITYJIbCA JIS 3aMKHYTOI>’I CHUCTEMBI TCJI:
D=mU +m, U, =const

PeakTuBHOE NBUMKEHUE

1.17

Mexannueckast pabota. @opmyia st BEIYUCICHHUS PaOOTHI CHITBL:

A=Fscosut

Mexannueckass MOIITHOCTE:

MLz
I

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. q)opMlea JJIA BBIYHMCIICHUA

KUHETUYECKON SHEPIUU:

mu~
E. =
£ 9

i




Teopema o knHeTHUECKOU dHEprun. Popmya i BHIYUCICHUS
MIOTEHIMAIbHOU DHEPIUH TEJIA, IIOAHATOrO

HaJ 3eMIéii:

EP:?L‘g}

Mexannyeckas SHEpIusi:

E=E.+E 2
1.19 3aKOoH COXpaHEHUs1 MeXaHWYeCKoM sHeprun. Popmyra ajisi 3aKkoHa
COXpAHEHUS MEXaHUYECKOW SHEPTrUM B OTCYTCTBUE CHJI TpeHHUS: E = const.
[IpeBparnieHne MEXaHMYECKON SHEPTUU NPU HATTMYUU CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peraar. Moment cuitel: M - Fl.
YcnoBue paBHOBECUS pblyara:
M +M, +..=0
1.20 <
[ToasrxHBIN 1 HeTOABWKHBIN O0510KU. KITJ] mpocThIx MEXaHU3MOB,
n= ‘%on&sm
Aaarpaqemx
JlaBiienue TBEpIOTO TEIIA.
dopmyiia 171 BBIYUCICHUS JaBICHHS TBEPIOTO TeNa:
-
pP= o
191 JaBnenue ra3za. ATMmocdepHoe J1aBlIeHHUE.
. IM'uapocTraTudeckoe naBlieHUE BHYTPH KUIKOCTH.
®opmyiia 11 BBIYUCICHUS JaBJICHUS BHYTPH KUJKOCTH:
P=pgh+py,
1.22 3akoH [lackans. ['mapaBnuueckuii npecc
3akon Apxumena. dopmyna st OnmpeneNeHUs BBITAIKUBAIONICH CHIIHI,
1.23 JEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM ra3:

Fap =pPEV




VYcaopue miaBanus tena. [lnaBanue CYZI0B M BO3QYyXOILIaBaHUEC

1.24

Mexanuyeckue kosieOaHusA. AMIUIMTYAa, TEPUOJ W dYacToTa KoJieOaHUH.

dopmyiia, CBSI3bIBAIOLIAs YACTOTY M IEPUOJ KOJIeOaHUI:

1.25

Marematnueckuii M TNpyXMHHBIA MasTHUKH. l[IpeBpaimienune sHeprum Ipu

KoJIe0aTeIbHOM JABU>KCHUN

1.26

3aTyxaI01uI/Ie KoJIeOaHHsI. BBIHy)KI[eHHBIe kosieOanus. Pe3onanc

1.27

MexaHnuuecKHue BOJIHEI. HponoanHe " MOIICPCUYHBLIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCHpOCTPAHCHHUS BOJIHBI:

=g

1.28

3ByK. I'poMKOCTB M BbIcOTa 3ByKa. OTpak€HUE 3BYKOBOI BOJIHBI Ha I'PaHULIE

IByX cpell. IH(ppa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomul

W3mepenue cpeaHell MIOTHOCTH BEILIECTBA; apXUMENOBOM CHIIBL; XKECTKOCTU
MPYXUHBL; KO3((PULIMEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHUSI, CUJIIBI
YIPYTOCTH; CpeHel CKOPOCTH IBM)KEHUSI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUs1 Opycka TpH ABMKEHWUU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuosia KojeOaHMM MaTeMaTH4eCcKOro MasTHHKA, 4YacTOThl M Iepuoja
KoJieOaHUH PYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA PhIUar;
paboThl CHJIBI YIPYTOCTH NpU MOABEME IPy3a C MOMOILBIO HEMOJIBUIKHOIO
0J10Ka; pabOThI CUJIBI YIPYTOCTH NPHU MOAbEME I'Py3a C IIOMOILBIO MTOABHKHOTO
6J10Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEJIOBOW CHJIBI OT 00BbEMa MOrpyKEHHOU
YacTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKNUBAIOILEH CHUIIBI
OT MAacCChI TCJia, CUJIbI TPCHUA CKOJILXKXCHUSA OT CHUJIbI HOPMAJIbHOI'O AAaBJICHUA U
OT pOJ1a IOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIEH B IPY’KUHE, OT CTEIIEHU
nedopmaruu npyKUHbBI; YCKOpeHUs OpycKa OT yriia HaKJIOHA HampaBJISIOIICH;
nepro/ia (4acToThl) KOJIeOaHUH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIepuoJa
KoJe0aHui MPYKXUHHOTO MAasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBL;
HCCIIeIOBaHNE HE3aBUCUMOCTH MepHoja KojJeOaHUH HUTSHOIO MasTHUKA OT

Macchl Tpy3a. [IpoBepka yciioBust paBHOBECHSI pbIyara

1.30

Qusuueckue sA6NeHUs 6 nNpupooe: TPUMEPBl JBUKEHHUS C pPa3IMYHBIMU

CKOPOCTSIMH B )KMBOW U HEXHUBOW MPHUPOJE, NEHCTBUE CUIIBI TPEHHS B IPUPOJIE




U TEXHUKE, MPWIMBBI U OTJIMBBI, JABM)KEHUE IUIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJIC YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBjieHUs Ha >KMBOW OpraHU3M, IUIaBaHHE PbIO, BOCHPUSATHE

3BYKOB KUBOTHBIMH, 3E€MJICTPACCHUC, ceiicMru4YecKue BOJIHBI, HyHaMH, 3X0

Texuuueckue yCI’npOlZCWlGCl.‘ CIINAOMCTpP, AATUUKU ITOJIOKCHUS, PACCTOSAHUA U
YCKOpPC€HUA, AWMHAMOMCTpP, IMNOJUIMIIHWUKH, PaKCThI, pbIiyar, HO[[BPI)KHI)IP'I u

HENOABMKHBIHN 6J'IOKI/I, HaKJIOHHAas IIJIIOCKOCTb, IIPOCTBIC MCXAHU3MbI B 6BITy,

131 coO0IIAIONIMeCcs COCYAbl, YCTPOMCTBO BOAOIPOBO/IA, THAPABIMUECKHUIN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIH30BaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHUYECKOM TEOpUHM  CTPOCHUS

2.1 BemecTBa. Mojienu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucrannuaeckue u amopdHbIe Tena

25 JIBwxkenue dactuil BemecTBa. CBs3b CKOPOCTH JABWKEHUS YACTHUIl C

' Temneparypoil. bpoyHoBckoe aBukenue, tuddysus

23 CmauyuBaHue U KalWUISIPHbIE SIBICHUS

24 TenoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 BuyTtpennsst sneprus. Pabora m Temmonepemnada Kak CHocoObl W3MEHEHUs

' BHYTPEHHEN SHEPIUU

2.7 Buel Terionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3TyYEHUE
HarpeBanne wu oxmaxknaenue Tten. KommdecTBO TEIUIOTHL. Y aenbHas
TEINIOEMKOCTb:

2.8 . :

O=cm(t,—t,)
3aKOH COXpaHEHHUsI PHEPTrUM B TEIUIOBBIX MpoIeccax. YPaBHEHUE TEIJIOBOIO
OajaHca:
2.9
O +0, +..=0
Ucnapenune u xonaeHcauusi. M3MeHeHHME BHYTPEHHEW SHEPIUM B MPOIECCE
510 hcmapeHuss W KOHJeHcauuu. KumneHune KUIKOCTH. YelbHas TerioTa

napoo6pazoBanus: L = O/m




2.11

BnaxnocTs Bo3ayxa

2.12

[InaBnenne u kpucraumsauusa. l3MeHeHWe BHYTPEHHEH OHEpPruM IIpU

IUTAaBJICHHUU U KpUCTAJIJIN3AallNH. VY aennHas TEIioTa MIaBJICHUS:

2.13

BuyTpeHHssT SHeprusi cropaHusi TOIUIMBA. YJAeNbHas TEIJIOTa CrOpaHUs

TOIIMBA: ¢ = Q/m

2.14

[Ipunuune! pabote! TemnoBbix asurareneil. KI1J[ teroBoro apuraresns

2.15

IIpaxkmuueckue pabomol

N3mepenue yaenbHON TEMIOEMKOCTH METAITIMYECKOTO HWIMHPA; KOJIUYECTBA
TETUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTrypsl (HUKCHPOBAHHOMN
Macchl, B KOTOpPYHO OIIyIIEH HarpeTblii LWIMHIP; KOJWUYECTBA TEIUIOTHI,
OTAaHHOI'0 HArpeThIM LWIMHAPOM, IIOCJIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCHUTENBHOM BIIAJKHOCTH BO3AYyXa; YACIBHOW TEIUIOTHI
IaBiaeHus Jpfa. lcciaenoBaHwe W3MEHEHMsS TEMIEpaTypbl BOABI IIPU
pa3NUYHbIX YCIOBMSAX; SIBIECHUS TEMJI000MEHa MpH CMELIMBAHUU XOJOJHOU U

ropsiuei BOJbI; Mporiecca UCIapeHust

2.16

Duzuueckue A6n1eHUs 6 npupooe: TIOBEPXHOCTHOE HATSHKEHNUE M KalWUISIPHbIE
SBJICHUSI B MPUPOJIE, KPUCTAIUIBI B MpUpoae, uznyuenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoﬁcmea: KalmnJIsIPBI, IIPpUMCEPBI HUCIIOJIBb30BaHUA
KpucCTaljioB, )KI/IJIKOCTHI)II\/’I TEPMOMCETP, JATUUK TEMIICPATYPhI, TCPMOC, CUCTEMA
OTOINICHUA AOMOB, TUT'POMCTPLI, IICUXPOMCTpP, IMapoBasi Typ6I/IHa, ABUTATCIIb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba Buaa 3JeKTpUUECKUX 3apsiioB

32

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

3.4

Onexrpuueckoe mnone. HanpsxénHocTh anekTpuyeckoro nons. IlpuHnumn

CYNEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsiaoB. JlelicTBHE AIIEKTPUYECKOTO IOJIS Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPHUKU




[TocTostHHBIN daeKTpUYecKUid TOK. JleWcTBus snekTpuyeckoro Toka. Cuia

TOKa. HaHp}I)KeHI/Ie .

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

DNEKTPUUECKOE COITPOTUBIIEHHE. Y AETBHOE IIEKTPUUECKOE CONIPOTUBIICHHE:
3.7 R =pl/S
13 3akon Oma a1 yyacTka anekrpudeckont nenu: / = U/R

[locnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:

» T T T = e [
3.9 [TapannenbHoOe coeAMHEHNE TIPOBOAHUKOB PAaBHOIO CONIPOTUBIICHHUS:
R RS R
1 L 1 L 2

CMmeliaHHbIE COEIMHEHUS IPOBOIHUKOB
3.10 PabGota u MomHOCTb 21€KTpHYecKkoro Toka. 4 = Ult, P = Ul

3akon J[>xoyns — Jlenma:

2

3.11 Q=I"-R-t
312 OneiT Opcrena. MarHuTtHOe MoJ€ NPSIMOrO IPOBOJHMKA C TOKOM. JIMHMM

MarHMTHON MHyKIIUU
313 MarautHoe 1oJIe TOCTOSIHHOIO MarHura. B3aumMoneicTBUE IOCTOSHHBIX

MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsSI HA IPOBOJHUK C TOKOM
3.15 OneiTel @apanesd. SABneHue 3nekTpoMarHuTHON MHAYyKuuU. [IpaBuino Jlenna

IIpakmuueckue pabomol

W3mepenne  JIEKTPUYECKOTO  CONPOTHBIICHHS  PE3UCTOPA;  MOIIHOCTH
316 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPHUUECKOTO TOKA.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOLICTO B IIPOBOAHHKE
(pe3I/ICTOpBI, naMnqua), OT HAIIPAKCHHUA Ha KOHIAX NPOBOJAHHNKA; 3aBUCUMOCTHU

COIIPOTUBJICHHA OT JJIMHBI IIPOBOJHHUKA, IJIOMAAW €T0 IMOIMEPEYHOI'0 CCUCHUA




" YACJIBbHOI'O COMMPOTHUBJICHUSA.
HpOBepKa mpaBujia IJIsd SJICKTPUICCKOT'0 HAIPSZKCHUS IIPU ITOCJICA0BATCIIBHOM
COCAMHCHNMN IPOBOAHMKOB, IIpaBUJIa JISI CHUJIbI JJICKTPUYCCKOIO TOKa IIpH

napaijiIieJIbHOM COCANHCHUH ITPOBOAHHUKOB (pe3I/ICTOpBI nu naMnqua)

Qu3suueckue A6N1eHUss 8 Npupode: DIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANIEKTPUIECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIE 3eMJTH, IPEH( MMOTFOCOB,
POJIb MAarHUTHOTO TOJIA [ )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea. 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PeocTart,
CUETUYMK  DJCKTPUYECKOH DHEPTUH, DIEKTPOOCBETHTEIbHBIE MPUOOPEI,

3.18 HarpeBaTejbHbIC ANEKTPONPUOOPHI (mpumepsl), INEKTPUYECKUE
MIPEIOXPAHUTENH, AJIEKTPOMAarHuT, AJIEKTPOJABUraTeNlb IOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DJIeKTpOMarHuTHbBIE BOJHEI. [1IKkasa 3eKTpOMarHuTHBIX BOJH

3.20 JlyueBas monens cBeta. [IpsmonnHeiiHOe pacpOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus ceeta

1.94 JIunza. Xonx snyueld B nuH3e. POKycHOE paccTosiHuE JUH3bl. OnTHYecKas cuiia

' auH3el: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKHUE TPUOOPHI
Ipakxmuueckue pabomul

W3mepeHune onTuyeckoi cruibl coOMparolei TMH3bI; (POKYCHOTO pacCTOSHUS
coOuparolei TuH3bI (TI0 CBOMCTBY PaBEHCTBA pa3MEPOB MIpeIMeTa U U300paKeHus,
KOrja IpeIMeT pacloyio)keH B JBOWHOM (hoKyce), MmokaszaTessl MpeloMIICHUs

3.26 | cTekna.

HccnenoBanne CBOHCTBA HM300paKeHMs, IMOJYYECHHOTO C  IOMOILBIO
coOuparolel JTMH3bI; U3BMEHEHUs. (OKYCHOTO PACCTOSIHUS JBYX CJIOKEHHBIX JIMH3;
3aBUCHMOCTH yIJIa IIPEJIOMIIEHHsI CBETOBOIO Jyda OT yIja IaJcHHs Ha TPaHULE
«BO3J1yX — CTEKJIO»

307 Qusuueckue senenus 6 npupoode: 3atmenuss ConHua u JlyHbl, LBera Ted,
' ONTUYECKHUE SBJICHUS B aTMOcdepe (11BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmea: O4YKH, TepHCKom, ¢doToanmnapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA




PannoaktuBHOCTH. Anba-, 6eTa-, ramMmma-u3inyudenus. Peakuun anbga-u Oera-

4.1
pacmana

42 OmnbiTel Pesepdopna mo paccesHuro anbga-dactun. [lnanerapnas mopenb

' aToMa

4.3 CocraB aromHoro sigpa. M3otormst

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue s61eHUs 8 npupooe. ECTECTBEHHBIM paJUOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4H, PaJUOaKTUBHOE W3Iy4EHHE MPUPOIAHBIX MHHEPAJIOB,
JEICTBUE paAMOAKTUBHBIX U3JIyYE€HUN HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpotiicmea: CIEKTPOCKOII, NHAUBUAYAIbHBIN JJO3UMETP, KaMepa

Bunbcona, simepHas s3HEpreTuka




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

» dusuka: 7-i knacc: 0a30BBIM YPOBEHb: YUeOHUK; 3-€ U3/laHue, epepadoTaHHOE
[Tepwikun .M., IBanoB A.M. AxuronepHoe o61miecTBo «M3narenbcTBo
«IIpocsemienue»

» Gusuka: 8- kacc: 6a30BbIM YPOBEHB: YUCOHUK; 3-€ U3JaHuE, epepaboTaHHOe
[Tepwimikun .M., UBanos A.W. AkimonepHoe o0miectBo «M3aaTenbeTBo
«IIpocsemenue»

» Gusuka: 9-i1 knacc: 0a30BBIN YPOBEHb: YU€OHUK; 3-€ U3/laHue, nepepadoTaHHOE
[Teppimkun .M., I'ytauk E.M., BanoB A.W. u 1p. AKimoHepHoe 00IIeCTBO

«M3marenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
NHTEPHET

®OI'MC "Mos mkoia"
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